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1.IInanupyembie pe3yabTaThl OCBOCHUS yUEOHOTO TpeaMeTa
B 9 knacce yuwamnuecss mojy4aroT 3HaHUS 00 OCHOBHBIX 3aKOHAaX J>KM3HHM Ha BCEX YpPOBHSX €€ OpraHu3aluu, 3HAKOMSTCS C COBPEMEHHBIMU
JOCTUKEHUSIMH B 00JIaCTH OHMOJIOTHMH, OCO3HAIOT MECTO 4YejoBeka B Ouocdepe M ero OTBETCTBEHHOCTh 3a COCTOsIHME HpUpoJbl. B Kypce Taike
MIPOXOJISATCS OCHOBBI LIUTOJIOTUHU, TEHETUKHU, CEJIEKIIUU, TEOPHS IBOJIOIUH.

Pesynbrathl M3y4eHHs mpeaMeTa B OCHOBHOH IIKOJIE pa3/elieHbl Ha MPEIMETHBIC, METANPEIMETHBIC W JMYHOCTHBIC, U YKa3aHbl B KOHIIE TEM,
pa3JesioB U KypCOB COOTBETCTBEHHO.

Tpe606auu;1 K YPDOBHIO no0020MmMoeKuU yuauiuxci K OKOH4YaHUio 9 knacca

B pesynbprare ocBoeHus Kypca Onosioruu 9 kinacca yqamuecs T0JDKHBI OBJIAJIETh CIASAYIOIMME 3HAaHUSIMU, YMEHUSIMHU ¥ HABBIKAMHU.
Jluunocmusim pe3yibmamom uzyyeHus npeomema A61semcs opmuposarue ciedyrouux YMeHull U Kaiecms:

pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

BOCIIUTaHHE OEPEKHOT0 OTHOUIEHUS K PUPOJE, POpMUPOBAHUE SKOJIOTUUECKOTO CO3HAHUS;
MIPU3HAHUE BBICOKOM 1I€JI0CTH KU3HH, 3/10POBbsSI CBOETO U IPYTHX JIOCH;

pa3BUTHE MOTHUBAILIUU K [TOJIYUEHHIO HOBBIX 3HAHUH, TalbHENIIEMy H3YUEHHIO €CTECTBEHHBIX HayK.
OTBETCTBEHHOI'O OTHOILIEHUS K YUEHUIO, TPYLY;

LIEJIOCTHOTO MUPOBO33PEHHS;

OCO3HAHHOCTH U YBAKUTEJIBHOI'O OTHOLIEHHS K KOJUIEraM, JPYTUM JIIOJSM;

KOMMYHHUKaTUBHON KOMIIETEHIIMU B OOLIEHUHU C KOJJIETaMHU;

OCHOB DKOJIOTUYECKOU KYJIBTYpPBI

Memanpeomemuvim pe3yibmamom uzyuerus Kypca aeisaemcs popmuposanue yHusepcaivHulx yueonvix oeticmeuti (YVJ/])
Perynarusneie YV /I

e (CamMmocTrosTenbHO OOHAPYXHUBATh U GOPMHUPOBATEH YUeOHYIO TpobiemMy, onpeaensits Y 1,

e BpiiBurate BepcuH peLIeHHs MPOOJIEeMbl, OCO3HaBaTh (M MHTEPHPETHUPOBATH B Cilydae HEOOXOAMMOCTH) KOHEUHBIH pe3ysbTaT, BhIOWpATh
CPEICTBA NOCTHKEHUS LIENN U3 NIPENJIOKEHHBIX, a TAK)KE UCKAaTh UX CAMOCTOSITENIBHO;

e CocraBisaTh (MHIAUBUIAYATbHO WM B IPYIIIE) IUIAH PEeIIeHUs TPOOIeMbl (BBIITIOTHEHUS MPOEKTA);

e Paloras mo miaHy, cBepsATh CBOM JEWUCTBUS C LENbIO M, NMPH HEOOXOAMMOCTH, MCIPABIATh OMIMOKH CaMOCTOSATENbHO (B TOM 4YHCIE U
KOPPEKTUpOBATH I1JIaH);



B AUajiore ¢ yauTeJlieM COBEPIICHCTBOBATh CaAMOCTOATCIIEHO BBI6paHHI)I€ KPHUTCPUH OLCHKH.

Ilo3naBarensubie YV /:

AHanu3upoBaTh, CPAaBHUBATH, KJIACCH(PHUIUPOBATH (PAKTHI U SBICHNUS;

BBIABIATE IPUYMHBI U CIIEACTBHS MPOCTHIX SBJICHUIA;

OcymecTBIATh CpaBHEHUE U KJIACCU(UKAIINIO, CAMOCTOSTEIBHO BEIOMpAsi KpUTEPHH JUTS yKa3aHHBIX JIOTUYECKUX ONepalnii;

CTpouTh TOTHYECKOE PACCYKICHNE, BKIIOYAIOIIEe YCTAHOBICHUE TPHUYMHHO-CIICICTBEHHBIX CBS3CiH;

Co3naBaTh CX€MaTHYECKHE MOJEIH C BBIICIICHHUEM CYIIECTBEHHBIX XapaKTEPHUCTUK OOBEKTA;

CocTaBnsiTh TE3UCHI, Pa3IMYHbIC BU/IBI TUIAHOB (IIPOCTHIX, CIIOKHBIX U T.II.)

[IpeoOpa3oBeIBaTh HH(GOPMAIHIO U3 OJHOTO BHUJA B APYroi (TaOJIUIy B TEKCT);

OmnpenensTe BO3MOXKHBIE HCTOYHUKHA HEOOXOIUMBIX CBEIACHUH, NPOWU3BOAMTH IOWUCK HWH(POPMAIMH, aHAIM3UPOBATh M OICHWBATh €€
JIOCTOBEPHOCTb.

KommynukaTusaeie YV /I:

CamocToATeNbHO OPraHU30BbIBaTh yUeOHOE B3aUMO/ICHCTBHE B TpyIIE (ONpeAesITh 00IIMe 1eNH, JOrOBapUBATLCS APYT € APYTOM);

B auckyccun yMeTh BBIIBUHYTh apT'yMEHTBI U KOHTapT'YMEHTHI;

VY4YUTBCS KPUTHYHO OTHOCUTBCS K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPHU3HABATh OMIMOOYHOCTH CBOETO MHEHMSI U KOPPEKTUPOBATH €T0;
[ToHnMas MO3ULMIO APYroro, pasivyaTh B €ro pedd: MHEHHE (TOUKY 3pEHHMsI), JOKa3aTeIbCTBO (apryMeHThI), (hakThl (TUIOTE3bl, aKCHOMBI,
TEOpHUH);

YMeTh B3TJIIHYTb Ha CUTyalluro € WHOM MO3NIUN 1 JOTrOBApUBATHCA C JIIOABMU HHBIX HO3I/IHI/II>'I.

IIpeomemnuim pe3ynbmamom uzyuenus Kypca sA6iaemcs CHopmMuposanHocmy cleoyrouux YMeHulL:

ITorrMaTe CMBICIT OMOJIOrHYECKUX TCPMUHOB;

3HaTh OCOOEHHOCTH )XKM3HU KaK (POPMBI CYIIECTBOBAHUS MAaTEPUU;

[Tonumats posib PU3NUECKUX U XMMHYECKHUX MPOILIECCOB B KUBBIX CUCTEMAX Pa3IMYHOIO HEPAPXUUYECKOr0 YPOBHS OpraHU3aluu;

3HaTh PyHIaMEHTATbHBIC TOHATHS OMOJIOTHH;

[ToHMMaTh CYIIHOCTb MPOLIECCOB OOMEHA BEILECTB, OHTOTEHE3a, HACIEICTBEHHOCTH U U3MEHUYHUBOCTH;

3HaTh OCHOBHBIE TEOPUU OMOJIOTHH: KIETOUHYI0, XPOMOCOMHYIO TEOPHIO HACIEACTBEHHOCTH, BOJIOLMOHHYIO, aHTPOIIOTEeHE3a

3HaTh OCHOBHBIE O0JIACTH TPUMEHEHUs OMOJIOTMUYECKHUX 3HAHUM B MPAKTUKE CENbCKOT0 XO3sHCTBA, B psAJie OTpaciiel MPOMBIIIIIEHHOCTH,
IIPU OXPaHE OKPYXKAIOIEH Cpelbl U 310POBbsI UETIOBEKA;



e VYMeTh MOJIb30BAThCA 3HAHHEM OOIIEOMOJOTHYECKMX 3aKOHOMEPHOCTEH [iIsi OOBSCHEHUS C MAaTEePUAIUCTUYECKUX MO3HUIMH BOMPOCOB
MPOUCXOKICHUS U Pa3BUTHUA )KU3HU Ha 3e€MJie, a TaAK)KEe pa3JIMYHbIX IPYII PAaCTEHUM, KUBOTHBIX, B TOM YUCJIE U YEIIOBEKA;

e JlaBaTh apryMEHTUPOBAHHYIO OIICHKY HOBOU MH(OpMAaIHH 110 OMOJIOTHYECKUM BOTIPOCAM;
YMeTb paboTaTh ¢ MUKPOCKOIIOM M U3TOTOBJIATH MPOCTEHIIINE MPEnapaThl AJIsi MUKPOCKOMTMYECKUX UCCIIEI0BAHUN;
Pemarp renernueckue 3agaun, COCTaBIATh POJOCIOBHBIE, CTPOUTh BAPUALMOHHBIE KPUBBIE HA PACTUTEIBHOM U )KUBOTHOM MaTEpHAJIE;

Hcnonvzosams l’lpuO6p€m€HHbl€ SHAHUA U YMEHUA 8 npaKmuquKoﬁ OessmentbHOCMU U NOBCEOHEBHOU HCUSHU OIS

co0Jr0IeHHsT Mep TPOGUIAKTUKY 3a00JI€BaHUil, BEI3BIBAEMBIX PACTEHUSIMHU, )KUBOTHBIMU, OaKTEpUSIMU, IpUOAMU U BUpYCaMH.
OKa3aHMs NEPBOil MOMOIY IPU OTPABICHUU SIOBUTHIMU IPUOAMU, PACTEHUAMH, YKYCaX )KUBOTHBIX.
panMoHaTBFHON OpPTaHU3aAIMK TPY/Ia M OT/IbIXa, COOIOICHUS MTPABHJI TIOBEACHHUS B OKPYKAOIIEH cpere.
BbIpallluBaHWA U PA3SMHOKCHHA KYJIbTYPHBIX paCTeHI/If/'I 1 JOMAIlHUX JXUBOTHBIX, YXOJa 3a HUMH.
IIpOBEICHUS HAOII0OJCHHUM 3a COCTOSSHUEM COOCTBEHHOIO OpPraHu3Ma.
2.Conep:xkanue yueOHOro nmpeamera

Bgenenue (1 u)

Mecto KypCa B CUCTEMC €CTCCTBCHHOHAYUYHBIX AUCHUIIIINH, 4 TAKKC B OMOJIOTUYECKUX HayKax. ]_IeJ'II/I " 3aa4u Kypca. 3HadeHue npeamMeTa Ajist
MOHUMAaHUS €IUHCTBA BCEr0 *KUBOI0 U B3aMMO3aBUCUMOCTH BCEX YacTeH 6I/IOC(1)epBI 3emin.

Pazznen 1. CTpyKTypHasi OpraHu3arus )UBbIX opranu3Mos (13 4)
Tema 1.1. Xumnueckas opranusanus kiaetku (5 1)

DneMeHTHBIN cOocTaB KJIETKU. PacnpocTpaHEHHOCTH 3JIEMEHTOB, WX BKJIAJ B OOpa30BaHHME XUBOW MaTepuM U OOBEKTOB HEKHUBOW IPUPOJIBI.
MaxkpoaeMeHTbl, MUKPOJIEMEHThI;, MX BKJaJ B 00pa30BaHHE HEOPraHMUYECKUX M OpPraHMYecKHMX MOJIEKYJ JKMBOro BeulectBa. Heopranuueckue
MOJIEKYJIbl JKMBOTO BemiecTBa. Bona; e€ xumuyeckue cBoicTBa U Ouosormyeckas posib. ColnM HEOPraHMYECKUX KHUCIOT, UX BKJIAJ B OOecreyeHue
MIPOIIECCOB JKU3HEACATEIBHOCTH U MOJAJEpKAHUE ToMeocTas3a. Poilb KaTHOHOB M aHMOHOB B 00ECIIEYEHUHU NPOILIECCOB XKU3HenesTenpHoCcTH. OcMoC U
OCMOTHYECKOE JaBJIEHUE, OCMOTHYECKOE IOCTYIUIEHHE MOJEKyld B KiIeTKy. OpraHuueckue MoJIeKyJbl. buonornueckue noaumepsl — OENKH; UX
CTpYKTypHasi opranu3anusi. OyHKIUU OETKOBBIX MOJEKYJI. YTJIEBOJbI, UX CTPOCHHE M Ouosoruueckass poib. JKUpPbl — OCHOBHOW CTPYKTYpPHBIN
KOMIIOHEHT KJIETOYHbIX MeMOpaH u uctoyHuk sHepruu. JJHK — monexynsl HacneactBenHoctu. Pemxymmkanus JJHK, nmepenaua nacneactBeHHOU
uHpoOpMalMU U3 NMOKOJIEeHUsl B mokosieHue. [lepenaya HacneacTBeHHONW MH(pOpMaLuu U3 sapa B nuromasMy; tpanckpunuusa. PHK, e€ ctpykrypa u
¢bynkunu. Madopmarmonnsle, TpancnopTHele, pubocomanbabie PHK.

JlemoHCTpanus



e  OOBEMHBIE MOJIETH CTPYKTYPHOM OpraHu3aluy OMOJIOTHYECKUX MOTUMEPOB — OENKOB U HYKJIEHMHOBBIX KUCIIOT, UX CPABHEHHE C MOJCIISIMU
MCKYCCTBEHHBIX IMOJIUMEPOB (HAIPUMED, MOTUBUHIIXIOPUIOM).

[IpenMeTHbIe pe3ynbTaThl 00y4eHUS

VYyamuecs 10JKHBI 3HATH:

— MaKpOAJIEMEHTHI, MUKPOAJIEMEHTHI, X BKJIAJ] B 00pa30BaHNE HEOPTAaHUYECKUX M OPTraHUYECKUX MOJIEKYJI )KMBOT'O BEILIECTBA;
— XMMHUYECKHE CBOMCTBA M OMOJIOTMYECKYIO POJIb BOJIBI,

— pOJIb KATHOHOB U aHUOHOB B 00ECIIEUEHUH IIPOLIECCOB KUZHEAESITEIbHOCTH;

— YPOBHHU CTPYKTYPHOIl Opranu3annu OeIKOBbIX MOJIEKYJI;

— NPUHIUIBI CTPYKTYPHOU OpraHu3aluu U QyHKIIMU YTIE€BOJIOB;

— INPUHLUIBI CTPYKTYPHOW OpraHu3aiuu U QyHKLINHU )KUPOB;

— cTpykKTypy HykienHoBbIx kuciot (JHK u PHK).

VYyamuecs 10JKHBI yMETb:

— OOBSACHATH NPUHIMII JEHCTBUS (PEPMEHTOB;

— XapakTepu3oBaTh PyHKIMH OEIIKOB;

— OTMEYaTh YHEPreTHUECKYIO POJIb YIJIEBOJOB U MJIACTUYECKYIO (DYHKIIHMIO XKHPOB.

Tema 1.2. OO6meH BeniecTB U mpeoOpa3zoBaHue YHEPTUU B KiIeTKe (3 u)

OOMeH BellecTB U MPEBpaLICHUE SHEPTUU B KJIETKe. TpaHCIOPT BELIECTB 4Yepe3 KiIeTouHyro MeMOpany. [IuHo- u ¢arounto3. BHyrpukietouHoe
MUIIeBapeHUe U HAKOIIJICHUE SHEPTUH; PacLIeIUIEHNE TII0KO03bl. BuocuHTe3 GeNKOoB, KUPOB U YIIIEBOJOB B KIIETKE.

[IpenmeTHble pe3ynbTaThl 00yYSHHS

VYyamuecs 10JKHBI YMETh:
— ONMCHIBaTh OOMEH BELIECTB U MPEBPAILEHUE SHEPTHH B KIIETKE;
— NPUBOAMTH NOAPOOHYIO CXeMy Ipoliecca OMOCHUHTE3a OEITKOB.

Tema 1.3. Ctpoenue u GyHKIIUN KIETOK (5 1)

[IpokapuoTtnueckue kietku: ¢popma u pazMepsl. L{utomnasma OakrepuanbHoil kiaeTku. Opranuzanus MeTaboau3Ma y mpokapuoT. ['eHeTnueckui
anmapar Oaktepuil. CrnopooOpa3oBanue. Pa3smHokeHme. MecTo W poJib NMPOKAPUOT B OHOIEHO3aX. OJyKapuoTHYecKas KieTka. l{urormmazma
yKapuOTHYECKON KieTKH. OpraHeiibl LUTOINIA3MbI, UX CTPYKTypa W ¢GyHKiuu. L{utockener. BxkimioueHHss U uUX pojib B META0OIU3ME KIIETOK.
Knerounoe sapo— T1EeHTp yHOpaBiIeHUS KU3HEACITENbHOCTbIO KIETKH. CTpPyKTypbl KIETOUHOTO sapa: siaepHas o000J04YKa, XpOMaTHH
(rerepoxpomatuH), SApHIIIKO. OCOOEHHOCTH CTPOSHHS pacTUTEeNbHOU KileTkU. [lenenue kinetok. Kierkn B MHOrokierouHoM opranusme. Ilonstue o
Qg QepeHIPOBKe KIETOK MHOTOKJIETOYHOTO OpraHu3ma. MuTtotudeckuil nuki: uHTepdasa, penymaukanus JHK; murtos, ¢aszsl MUTOTHUECKOTO
JeNICHUs. U TpeoOpa3oBaHus XpOMOCOM. bruonmornueckuil cMbICT U 3HaUeHUE MHUTO3a (0ecronoe pa3MHOKEHHUE, POCT, BOCIOJIHEHUE KIETOUHBIX OTEPh
B (PM3MOJIOTUUECKUX U MATOJIOTHYECKUX yCIoBUAX). KieTounas Teopust CTpOeHUs! OpraHU3MOB.

JlemoHCTpanus



[IpuHIMIIHATIEHBIE CXEMBI YCTPOMCTBA CBETOBOI'O U AJICKTPOHHOT'O MHUKPOCKOTIA.

CXxeMbl, IILTIOCTPUPYIOIINE METOIbI ITPErapaTUBHON OMOXUMUN U UMMYHOJIOTHH.

Monaenu KiIeTKH.

CXeMbl CTpOEHHUS OPTaHOU OB PACTUTEILHON U )KUBOTHON KIICTOK.

Mukpomnpenaparsl KIETOK PAaCTEHUH, )KUBOTHBIX U OJTHOKJICTOYHBIX TPHOOB.

Durypbsl MUTOTUYECKOTO JICJICHHS B KJIETKAX KOPEIIKa JIyKa [0 MUKPOCKOIIOM M Ha CXEME.
Martepuaibl, pacCKa3bIBalOIINE 0 OMOrpadusaX yUeHBIX, BHECIINX BKJIAJl B PA3BUTUE KICTOYHON TCOPHH.

[IpakTryeckue pabOTHI:

w 3 *
1. V3ydeHue KiIeTOK OaKTepHil, pACTCHUH M )KUBOTHBIX Ha FOTOBBIX MUKpPOIIpenapaTax .
[IpenmMeTHBIE pe3yabTaThl O0YUICHHS

VYyamuecs 10JIKHbBI 3HATh:

— OIpe/IeeHUs] HOHATHH «IIPOKAPHOTHI», «3YKApPUOTBI», «XPOMOCOMBI», «KapUOTHUID», «KMUTO3);
— CTPOEHUE IPOKAPUOTUYECKON KIIETKH;

— CTpOEHHE MPOKapUOT (OaKTEpUU M CHHE3EIEHBIE BOJOPOCIH (IIMaHOOAKTEPUN));

— CTpOEHHUE DYKapUOTHYECKON KIIETKHU;

— MHOT000pa3ue 3yKapuoT;

— OCOOEHHOCTH CTPOEHUS PACTUTEIILHON U KUBOTHOM KJIETOK;

— IJIaBHbBIE YaCTHU KJIETKU;

— OpPraHOM/Ibl LUTOIUIA3Mbl, BKIIFOUCHHUS;

— CTaJIMM MUTOTUYECKOT'0 IIUKJIA U COOBITHUS, TPOUCXOASIIME B KJIETKE Ha KaKJOU U3 HUX;

— MOJIOKEHMS KJIIETOYHOM TEOPUH CTPOEHUSI OPTaHNU3MOB;

— OMOJIOrMYECKHI CMBICIT MUTO3A.

VYyamuecs 10JKHBI yMETb:

— XapakTepu30BaTh METa00IU3M y IPOKAPUOT;

— ONKUCHIBATh FTEHETUUYECKUI anmnapaTt OaKTepuil;

— ONKUCBIBATH MPOLIECCHI CTOPOOOPA30OBAHUS U PA3MHOKEHUS IPOKAPHOT;

— OOBSICHITH MECTO U POJIb MPOKAPUOT B OUOIIEHO3AX;

— XapakTepu30oBaTh (YHKIUU OPTaHOMI0B IIUTOIIIa3Mbl, 3HAYECHUE BKIIOUEHUN B KU3HEACITEIbHOCTH KIETKU;
— OINUCHIBATH CTPOEHHUE U (PYHKIIUU XPOMOCOM.

MCTaHpCILMCTHBIe PE3YIbTAThI OGy‘-ICHI/IH

yLIaI_I_II/ICCﬂ OOJIKHBI YMCTh!:

— COCTAaBJIATh CXCMbI U Ta6JII/II_II>I JJId UHTCTPAllUA TTOJTYUCHHBIX 3HaHPII>i;

— 0606I_I_IaTL " ACJIaTh BBIBOJBI IO U3YYCHHOMY MAaTCpUaly,

— pa6OTaTb C JOIIOJIHUTCIIbHBIMH HCTOYHHKaAMHU I/IH(bOpMaI_[I/II/I 1 UCII0JB30BaTh UX JJIA IMTOUCKaA H€06XOI[I/IMOFO Marcpurajia,



— MPEACTaBIATh U3YUYEHHBIN MaTepHal, UCIOIb3ys BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHIA;

— OOBSICHATD PUCYHKU U CXEMBI, IPE/ICTaBJICHHbIC B yUCOHUKE;

— CaMOCTOSITEIbHO COCTABJISITh CXEMBbI MPOIECCOB, NMPOTEKAIOIINX B KJIETKE, U «IIPUBSA3BIBATH» OTHAEIbHBIC UX ITambl K PA3IMYHBIM KJIETOUHBIM
CTPYKTYypawm; 5

— WUTIOCTPUPOBATH OTBET MPOCTEHIIIMMH CXEMaMH U PUCYHKaMU;

— paboTaTh C MUKPOCKOIIOM M M3TOTOBJISATH MIPOCTEUIIINE TTPenapaThl AJii MUKPOCKOIIMYECKOTO UCCIIEIOBAHUS.

Paznen 2. Pa3MHOXeHHE M MHAMBHUYaIbHOE PA3BUTHE OPTaHU3MOB (5 1)
Tema 2.1. Pa3zmHOXeHHE OpraHu3MoB (2 )

CymHocTh ¥ (OpMBI pa3MHOKEHUSI OpraHU3MOB. becrnonoe pa3MHOKeHHE pACTeHHUI U )KUBOTHBIX. [1o10BOE pa3MHOKEHHE KUBOTHBIX M PACTEHUM;
o0Opa3oBaHHE IMOJIOBBIX KJIETOK, OCEMEHEHHE M OIUI0J0TBOpeHHE. buonorumueckoe 3HaueHHE MOJOBOrOo pa3MHOKeHHus. [amertorene3. Ilepumojib
o0pa3oBaHMs TOJIOBBIX KIJIETOK: Pa3MHOXKEHHE, POCT, co3peBaHue (Meio3) U (opMUpOBaHUE MOJIOBBIX KJIETOK. OCOOEHHOCTH cCIiepMaToreHe3a u
oBorenesa. OMmI010TBOPEHUE.

JlemoHcTpanus

[Tmakatel, WILTIOCTPUPYIOIIHE CIOCOOBI BETETATUBHOTO PAa3MHOMKEHHS IUIOJAOBBIX JACPEBHEB M OBOIIHBIX KYJIbTYp. MHKpompenapaTsl SHIEKIETOK.
dotorpaduu, oTpaxkaronme pasHooOpa3re MOTOMCTBA Y OJTHON TTaphbl POIUTENEH.

[IpeameTHBIC pe3yabTaThl 00yUEHUS

Vuyamuecs JOJDKHBI 3HATH:

— MHOroo6paszue ¢popM Oecronoro pa3MHOKEHUS U TPYIIIBI OPTaHU3MOB, 1711 KOTOPBIX OHU XapaKTEPHBI;
— CYIIHOCTb MOJOBOTO Pa3MHOXKEHUS U €r0 OMOJOTHYECKOe 3HAYCHHE,

— IpOLIECC TaMETOTeHe3a;

— Mei03 U ero 0M0J0rHYecKoe 3HaUEHHE;

— CYLIHOCTb OILIOIOTBOPEHUSI.

VYyamuecs 10TKHBI YMETh:

— XapaKTepu30BaTh OMOJOTUYECKOE 3HAUCHHUE OECITOIOT0 PAa3MHOKEHNS,

— OOBSCHATH MPOIECC MEH03a, TPUBOASIINN K 00pa30BaHUIO TallJIONIHBIX TaMeT.

Tema 2.2. UaauBUIyaIbHOE Pa3BUTHE OPraHU3MOB (OHTOTeHE3) (3 1)

OMOpUoHANBHBIN Tiepuoa pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTHU POOJICHHUS; 00pa30BaHUe OJJHOCIOWHOTO 3apoibliia — OnacTyinsl. [acTpynsnus;
3aKOHOMEPHOCTH 00pa30BaHUsl ABYCIOMHOTO 3apOIblilia — TracTpyibl. [lepBuuHbIi opraHoreHe3 U naibHeimas quddepeHnpoBKa TKaHEeH, OpraHoB U
cucrem. [locTaomOpuoHanbHbI mepuoa pazBuTus. GopMbl MOCTIMOPHOHANBHOTO MEepUoja pa3BuTHA. Hempsmoe pa3BuTHE; MONHBIA W HEMOJHBIHA
metamopdo3. buonornmueckuit cmbicn pa3Butus ¢ Meramopdosom. Ilpsmoe pazButme. Crapenue. OOmME 3aKOHOMEPHOCTH Pa3BUTHSL.
buorenernueckuit 3akoH. CX0JICTBO 3apoJbIiieii M IMOpUOHAIbHAS AUBepreHIus npusHakos (3akoH K. bapa). buorenernueckuii 3akon (2. ['exkens u
K. Mromnep). Pa6oter A. H. CeBeprioBa 06 sMOpHOHATEHON H3MEHUUBOCTH.



JeMoHcTpanus

e Talnuupl, WUIOCTPUpYIOLIKE TIpoluecc Meramopdo3a y OecrnO3BOHOYHBIX (PKECTKOKPBUIBIX M YEHIyHYaTOKPBLIBIX HACEKOMBIX) H
MMO3BOHOYHBIX (aMpuOui).

e Taluuipbl, OTpaXkarolIle CXOCTBO 3apOAbIIIEH T03BOHOYHBIX )KUBOTHBIX.

e (Cxewmsl IpeoOpazoBaHMsI OPraHOB U TKAHEH B (huitoreHese.

[IpeameTHbIC pe3yabTaThl 00yUEHUS

VYyamuecs 10JKHbBI 3HATh:

— OIpEJEICHUE MOHITHUS KOHTOT€HE3Y;

— NEPUOIU3ALMIO UHANBUYATHOI'O PA3BUTHS;

— 9Tanbl SMOPUOHAIILHOTO pa3BUTHS (IpoOIeHUE, racTPYISALUS, OPTaHOTEeHE3);

— (opMBI TOCTIMOPUOHAIILHOTO TIEPUO/Ia PA3BUTHUS: HENPSIMOE Pa3BUTHE, PAa3BUTHUE MOJTHBIM U HETIOIHBIM MpPEBpallleHuEM;
— OpsIMOE Pa3BUTHE;

— Ouorenernueckuii 3akon . ['exkens u K. Mronnepa;

— pa6otst A. H. CeBepiioBa 06 5MOpHOHAIBHOM U3MEHYUBOCTH.

VYyamuecs 107KHBI yMETh:

— ONKUCBIBATH MPOLIECCHI, TPOTEKAOLIME MPU APOOJIECHUH, FaCTPYISLUU U OPraHOTE€HE3E;

— XapakTepu3oBaTh (OPMbI TOCTIMOPHOHATHHOTO Pa3BUTHS,

— pa3nuy4ath cOOBITHS, COMPOBOXKIAIOIINE PA3BUTHE OPTaHKU3Ma MPU TOJTHOM U HEMIOJIHOM IPEBPALCHHH;
— OOBSICHATH OMOJIOTUYECKHI CMBICIT Pa3BUTHUS C METaMOP(PO30M;

— XapaKTepu30BaTh ATAIMBI OHTOTEHE3a MPU MPAMOM MOCTIMOPUOHAIBHOM Pa3BUTHH.

MeTaHpeHMeTHHC PE3YyIbTaThl 06yquI/151

VYyamuecs 10JKHBI YMETh:

— CPaBHHUBATh U COMOCTABIATH MEXy OO0 ITarnbl pa3BUTHS )KUBOTHBIX U3YYEHHBIX TAKCOHOMUYECKUX TPYIIIT;

— WCTOJ30BATh MHIIYKTHBHBIN 1 JI€YKTUBHBINA TIOIXO/bI TPH N3YUYEHUH KPYITHBIX TAKCOHOB;

— BBISIBJIATH TIPU3HAKU CXOJICTBA M PA3IIMYMS B PA3BUTUH KUBOTHBIX Pa3HBIX TPYIII,

— 000011aTh U AenaTh BBIBOABI IO H3YYEHHOMY MaTepHainy;

— paboTaTh C JOMOTHUTEIHHBIMA HCTOYHUKAMU MHPOPMAIIMU U UCTIONH30BaTh UX JIJISI TOMCKAa HEOOXOANMOTO MaTepHaa;
— MPEICTABIATh U3YYCHHBI MaTepHal, UCIOIb3Ysl BO3SMOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA.

Pa3znen 3. HaciencTBeHHOCTh M M3MEHUUBOCTH Opranu3mMoB (20 1)

Tema 3.1. 3akoHOMepHOCTH Hacien0BaHUs Mpu3HAKoB (10 1)
OtkpeiTie [. MeHzeneM 3aKOHOMEPHOCTEW HACIENOBaHHS TMPU3HAKOB. [ MOpPUIONOTHYECKUI METOJ HW3YYeHHS HACIEICTBEHHOCTH.

MOHOFI/I6pI/II[HOC u HOJ'II/II‘I/I6pI/IIlHOC CKpCHIMBAHUC. 3aKOHEI MCHI[CJ'IH. Hezapucumoe u CHOCIIJICHHOC HAaCJICJOBaHUC. I'eneTnueckoe OIMPEACIICHUC 110JIa.
I'enoTun kak OCJIOCTHaA CUCTEMA. BSaHMOI[CﬁCTBHe AJUICJIBHBIX U HCAJUICIIBHBIX TCHOB B OIMMPCACIICHUHN ITPU3HAKOB.



JeMoHcTpanus

L4 KapTBI XPOMOCOM YCIIOBEKA.
L4 POI[OCJ'IOBHBIG BBIAAOIINXCA HpeﬂCTaBHTeHeﬁ KYJIBTYPBI.
L4 XpOMOCOMHHe aHOMAJIMHM 4YCJIOBCKA U UX (beHOTI/IHI/I‘-IeCKI/Ie IMPOSABJICHUA.

[IpakTuyeckue pabOTHI:
1. Pemenue reHETUYECKUX 3a/1a4 U COCTABIICHHE POIAOCIOBHBIX.
[IpenMeTHBIE pe3yabTaThl O0YUICHHS

Vuamuecs 10JDKHBI 3HATH:

— ONpeNeNeHUs] TOHATUH «TEeH», <«IOMHUHAHTHBIM TEH», «PEIECCHUBHBIM TI'EH», «IPHU3HAK», «CBOHCTBO», «(EHOTHUID», «TECHOTHID»,
HACJIEICTBEHHOCTDY, I3MEHYUBOCTDY, «MOJIUMUKALINIY, KHOPMA PEAKIIHHNY, «MYTALUN», «COPTH, KIIOPOAAY, «IIITAMM;

— CYIIHOCTh TUOPUIOIOTHYECKOTO METO/1a U3YUYEeHUS HACIIEICTBEHHOCTH;

— 3aKOHEI MeHaes;

— 3aKkoH Moprasa.

VYyamuecs 10TKHbBI YMETh:

— UCIOJIb30BaTh NIPH PEIICHUU 3a]1a4 T€HETUYECKYI0 CUMBOJIHUKY

— COCTaBIIATh T€HOTHUITBI OPTaHU3MOB U 3aMUCHIBATh UX TAMETHI;

— CTPOUTH CXEMBI CKPEIIUBAHUS ITPH HE3aBUCHUMOM U CIICTIJIEHHOM HaCJIeIOBAaHUM, HACTIEAOBAHUH CIICTUICHHOM C TTOJIOM;

— CYLIHOCTbh T€HETHUECKOT0 ONPEIEIICHUS 10J1a y PACTEHUN U KUBOTHBIX;

— XapaKTepU30BaTh TEHOTHUIT KAK CUCTEMY B3aUMOJICHCTBYIOIIMX T€HOB OPTaHU3Ma;

— COCTaBIIATh MPOCTEHIINE POAOCIOBHBIE U pelIaTh TEHETUUECKHUE 3aJaUH.

Tema 3.2. 3akOHOMEPHOCTH U3MEHYUBOCTH (6 )

OcHoBHble (POpMBI M3MEHUYHMBOCTU. ['eHOTMNMYECKass W3MEHYUMBOCTh. MyTanuu. 3Hau€HUE MyTalMi Jid NPaKTHKH CEIbCKOTo XO3siicTBa U
ouorexHonornd. KomMOMHATHBHasg W3MEHYMBOCTb. OBOJIOIMOHHOE 3HAu€HUWE KOMOMHATHUBHOW u3MeHunBocTU. DeHoTunuueckas, wWin
MoU(UKAIIMOHHAS, U3MEHYUBOCTh. POJb yCI0BHI BHEIIHEH Cpe/ibl B Pa3BUTUU U MPOSIBIIEHUN IIPU3HAKOB U CBOMCTB.

JlemoHCTpanus

e [Ipumepsl MoK (DUKALMOHHON N3MEHYUBOCTH.

[TpakTuyeckue paboTHI:

1. TloctpoeHue BapHalMOHHON KPUBOH (pa3Mephl JTUCTHEB PACTEHUH, aHTPOIIOMETPHUUECKUE TaHHBIE YUALITHXCS).



[IpenMeTHbIe pe3ynbTaThl 00yUECHUS

anmnecx JOJIDKHBI 3HATh:

— BUABI UBMCHYHUBOCTH U pa3jindusad MCXKIAYy HUMHU.

anmnecx JO0JDKHBI YMCTh!

— PacCrio3HaBaTb MYTAIMOHHYIO U KOM6I/IHaTI/IBHYIO N3MCHYHNBOCTBD.

Tema3.3. Cenekuus paCTeHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB (4 )

LleHTpbl MPOMCXOXICHHWSI W MHOTro0o0pasus KYJNbTYpHBIX pacteHui. Coprt, mopoja, mTaMM. METOABl CEJCKIUU PACTCHHH W IKUBOTHBIX.
JlocTi>keHHsT ¥ OCHOBHBIC HANpPAaBIICHUS COBPEMEHHOW CEJICKIMH. 3HAYCHHE CEJIEKIMU IS Pa3BUTHS CEIbCKOXO3SHMCTBEHHOTO MPOU3BOICTBA,
MEAHUIIMHCKOM, MUKPOOHOIOTUYECKON U APYTUX OTpacieil MPOMBIIIUIEHHOCTH.

JlemoHcTpanus

L4 CpaBHI/ITCJ'IBHHﬁ AHAJIN3 MOpoa AOMAIIHUX KUBOTHBIX, COPTOB KYJIbTYPHBIX paCTeHI/Iﬁ H UX JUKUX IIPECAKOB.
L4 KOHHGKHI/II/I U nperapaThbl COPTOB KYJIbTYPHBIX paCTeHHﬁ, OTINYarOIINXCs HauOOJIBIIIEH IIJI10A0OBUTOCTBIO.

[IpeameTHBIC pe3yabTaThl 00yUEHUS

Yuamuecs T0KHBI 3HATE:

— METOMBI CENEKIINH;

— CMBICIT ¥ 3HAYEHHUE SBJICHUSI T€TEPO3UCa U TOJUTIIIONIUH.

VYyamuecs 1071KHbI yMETh:

— OOBSICHATh MEXaHM3MBI Tepefaun MPU3HAKOB U CBOWMCTB M3 MOKOJIEHUS B MOKOJICHHE M BO3HUKHOBEHHE OTIMYMN OT POAUTENBCKUX (HOopM y

ITIOTOMKOB.
MeTaHpeI[MeTHBIC PE3YyIbTaThl O6y‘leHI/I${

VYyanuecs 10TKHBI YMETh:

— JIaBaTh XapaKTEPUCTHKY T€HETUYECKIM METOAaM U3YyUeHHs OMOJIOTHUECKUX O0BHEKTOB;

— paboTaTh C y4eOHMKOM, pabodeil TeTpaabio U TUAAKTUYECKUMH MaTepuajiaMu;

— COCTaBJIATh KOHCIIEKT naparpada yueOHuKa 10 W/WIK MOciie U3yuyeHus: MaTepuasa Ha YpOKe;

— pa3pabaThIBaTh TUIAH-KOHCIIEKT TEMBI, UCIIOJIB3YS pa3HbIe UCTOYHUKH WHPOPMAIINH;

— IrOTOBUTH YCTHBIE COOOIIEHUS U MTUChbMEHHBIE pedepaTsl Ha OCHOBE 0000IIeHNs MaTepuala ydeOHUKa U JOTIOJIHUTEIbHON JINTEpaTyphl;
— MOJIb30BaThCsl IOUCKOBBIMU cucTeMaMu MHTepHeTa.

Paznen 4. DBomrornus )xuBoro Mupa Ha 3emie (21 )

Tema 4.1. MHOroo6pasue >kMBOTo MUpa. Y pOBHHM OPraHU3aLMU U OCHOBHBIE CBOMCTBA )KUBBIX OPTaHU3MOB (2 1)



YpOBHM OpraHu3ali >KU3HU: MOJICKYJSIPHO-TEHETUYCCKHA, KIICTOYHBIM, TKAHEBBIH, OPraHHBIH, OPraHU3MEHHBIH, MOIMYJISAIUOHHO-BHIOBOH,
OMOTEOIIEHOTUYECCKUI ¥ OHOC(epHBId. EIMHCTBO XMMHUYECKOTO COCTaBa JKUBOW MAaTEpPHH;, OCHOBHBIC TPYIIbI XMMUYECKUX JJIEMEHTOB M MOJICKYJ,
oOpasyromme XHBoe BemiecTBO Ouocdepsl. KierouHoe crpoeHHe OpraHu3MoB, Hacenstonmx 3emiaro. OOMEH BEIIeCTB W CaMOpPEryJISIIHs B
ouosornvyeckux cucremMax. CaMOBOCIPOM3BENCHUE, HACICICTBEHHOCTh W W3MEHYMBOCTh KaK OCHOBa CYIIECTBOBAaHHS JXKMBOM Marepuu. Poct u
pasButHe. Pa3napaxkumocts; GopMbI N30MpaTETFHON PEaKIi OPTaHU3MOB Ha BHEIIHUE BO3JCHCTBUS. PUTMHUYHOCTD MPOIECCOB KU3HEACATEIBHOCTH,
6I/IOJIOI‘I/I‘ICCKI/IG PUTMBI 1 X 3HAYCHHC. I[I/ICerTHOCTb JKHUBOI'0 BCUIECCTBA U B3aUMOOTHOIIICHHUSA YaCTHU U ILICJIOTO B onocucreMax. 3HCpF03aBI/ICI/IMOCTB
KHUBBIX OPraHuU3MOB; QOopMbI MOTpeOIeHus dHeprun. LlapcTBa KUBOM MPHUPOJIBI; KpaTKas XapaKTEpUCTUKA €CTECTBEHHOW CHCTEMBI KIIACCU(UKAIUN
YKUBBIX OPraHu3MOB. BusioBoe pasHooOpasue.

JlemoHCTpanus
e (CxeMmbl, OTpaXkarolie CTPYKTYPbI LIAPCTB KUBOU IPUPOIbI.
[IpenmeTHble pe3ynbTaThl O0yYSHUS

VYyamuecs 10/KHBI 3HATD:

— YPOBHU OPraHM3alMU JKMBOM MaTe€puu U HAy4YHbIC NUCLHUILIMHBI, 3aHUMAIOIUECS U3YYCHHEM IPOLIECCOB JKU3HEACATEIbHOCTH Ha KaXIOM U3
HUX;

— XMMHMYECKUH COCTAB )KMBBIX OPraHU3MOB;

— pOJIb XMMHUYECKHX 3JIEMEHTOB B 00pa30BaHUHN OPraHUYECKUX MOJIEKYIT,

— CBOMCTBA )KUBBIX CUCTEM U OTJIMYHE UX IPOSBICHUM OT CXOJHBIX IIPOLIECCOB, TPOUCXOAAIINX B HEKUBOU MTPUPOJIE;

— LjapcTBa KMBOW IPUPOJIBI, CUCTEMATUKY M MPEICTABUTENIEH Pa3HBIX TAKCOHOB;

— OPUEHTHPOBOYHOE YHMCIIO U3BECTHBIX BUJIOB )KUBOTHBIX, PACTEHUM, IPUOOB 1 MUKPOOPTaHU3MOB.

VYyamuecs 107KHBI YMETh:

— J1aBaTh OINIPEIEIICHUS YPOBHEN OpraHU3aluu >KUBOI'0 U XapaKTepU30BaTh MPOLECCHI )KU3HEACATEIBHOCTA HA KaXI0M U3 HUX;

— XapaKTEepU30BaTh CBOMCTBA )KUBBIX CUCTEM;

— OOBACHATD, KaK NPOSBIISIOTCS CBOWCTBA KMBOTO Ha KaXKJOM M3 YPOBHEH OpraHu3aluy;

— NPUBOAMTH KPATKYIO XapaKTEPUCTUKY HCKYCCTBEHHOW M €CTECTBEHHOM CHUCTEM KJIaCCU(HUKAIIMH KHUBBIX OPraHU3MOB,;

— OOBSACHATD, IOYEMY OPraHU3MbI OTHOCAT K pa3HbIM CHCTEMATUYECKUM IpyTIIaMm.

Tema 4.2. PazButre OMOJIOTUU B 10AapBUHOBCKUHN Tiepro (2 u)

Pazeumue 6uonoeuu 6 dodapsunosckuil nepuod. I'ocnoocmeo 6 Hayke npedcmasieHull 00 «UHAYANbHOU Yeneco0OpaAsHOCMUy U Heu3MeHHOCMU
arcugoti npupoowvt. Pabomot K. Jlunnes no cucmemamuke pacmeHnuti u dcusomuwvix. eonroyuonuas meopus XK. b. Jlamapxa.

JlemoHCTpanys
e buorpadun y4€HbIX, BHECHINX BKJaJ B pa3BUTHE IBOTIOUMOHHBIX uaei. XXusub u gearensHocts XK. b. Jlamapka.

Tema 4.3. Teopust U. [lapBrHa 0 MPOUCXOKISHUH BHIOB TyTEM €CTECTBEHHOTO 0TOOpa (5 1)



[Ipennochiiku BO3HMKHOBeHUs ydenusi Y. JlapBuHa: HoCTHXKEeHHs B OOJACTH E€CTECTBEHHBIX HAyK, SKCIEeTUIMOHHBIM Marepuan Y. JlapBuHa.
VYyenue Y. /lapsuna o6 uckycctBeHHOM oTOOpe. Yuenue Y. /lapBuHa o ecrecTBeHHOM OTOOpe. Bum — anemeHTapHas SBOIMIONMOHHAS CIMHHMIIA.
Bceobias naanBUAYyalibHas HU3MEHUYMBOCTD U M30BITOUYHAS YUCIEHHOCTh MOTOMCTBA. boph0a 3a cyliecTBOBaHNE U €CTECTBEHHBII 0TOOD.

JlemoHCTpanus
e buorpadus Y. lapsuna. Mapuipyt u KoHKpeTHbIe Haxoaku Y. [lapBuHa Bo BpeMs IyTemecTBUs Ha Kopabie «buriby.
[IpenmMeTHbIE pe3ybTaThl 00y4eHUS

VYyamuecs 10JKHBI 3HaTh:

— MPEACTaBJIECHUS €CTECTBOUCIIBITATENEH JOJAPBUHOBCKON AIOXH O CYIIHOCTH >KMBON IIPUPOJIBI;

— B3nael K. JIunHes Ha cuctemy *KUBOro MUpa;

— OCHOBHBIE IOJIOXKEHUS 3BOMOLMOHHOM Teopun XK. b. Jlamapka, €€ mo3uTUBHBIE U OIIMOOYHbIE YEPTHI;
— yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOPE;

— yuenue Y. JlapBrHa 0 €CTECTBEHHOM 0TOODE.

VYyamuecs 107KHbI yMETB:

— OLIEHUBATh 3HaueHue IBoonroHHoN Teopuu K. b. Jlamapka juid pazsutus 6uoaoruy;

— XapaKTEepHU30BaTh IPEANOCHUIKM BOZHUKHOBEHUS YBOIIOIMOHHOMN Teopun Y. JlapBuHa;

— J1aBaTh OIpE/ENICHUE MOHATUSAM «BHUI» U «IIOMYJIALIHS;

— XapaKTepu30BaTh NPUUMHBI OOPHOBI 32 CYIIIECTBOBAHUE;

— ONpeNeNATh 3HaU€HUEe BHYTPUBUA0BOM, MEKBUI0OBOW OOPHOBI 3a CYLIECTBOBAaHHUE U OOPHOBI C a0MOTUYECKUMU (AKTOPaMU CPEJIbL;
— JlaBaTh OLIEHKY €CTECTBEHHOMY OTOOpY KaK pe3yabTaTy OOphObI 3a CyIIECTBOBAHHE.

Tema 4.4. IIpucnocoOIeHHOCTh OPraHU3MOB K YCIIOBHSIM BHEIIHEH cpelibl Kak pe3ysbTaT AeHCTBHS €CTECTBEHHOro 0Toopa (2 u)
[TpucnocoOuTenbHble 0COOEHHOCTH CTpoeHUs. [IOKpOBUTENBCTBEHHAs! OKpAacKa MOKPOBOB TeJa: CKPbIBAIOIIAs OKpacka (OJHOTOHHAs, ByTOHOBAs,
pacwieHsomas M ap.); HOpeAocTeperaromas okpacka. Mumukpusa. IlpucnocoOutensHoe moOBeJeHHE KHUBOTHBIX. 3a00Ta O TOTOMCTBE.
dusnonornyeckue agantanui. OTHOCUTENBHOCTb PUCTIOCOOIEHHOCTH.
JlemoHCTpanus
° I/IJ'IJ'IIOCTpaHI/II/I, JACMOHCTPUPYIOIIUEC CTPOCHUC TEJIa JKUBOTHBIX M PACTUTCIIBHBIX OPraHU3MOB, 06GCHGLII/IBaI-OHII/Ie BBDKUBAHHUE B THUIIMYHBIX
AJId HUX YCIIOBHAX CYHICCTBOBAHM.
e [Ipumepsl pa3nu4HbBIX BUJIOB IOKPOBUTEIBCTBEHHON OKPACKU Y KUBOTHBIX.

JlaGopaTopHble paboThI

O6C}’)KI[€HI/IC Ha MOJCJIAX pOJIA HpI/ICHOCO6I/ITCJ'H:HOTO HNOBCIACHHA ) KUBOTHBIX.



[IpenMeTHbI€ pe3ynbTaThl 00yYEeHUS

VYyatuecs 10JKHbI 3HATh:

— THUIbI IOKPOBHUTEIILCTBEHHON OKPACKH (CKPBIBAOLIAs], IPEIOCTEPETAOIIast) U UX 3HAYCHHUE JUIsl BBDKHBAHMUS,
— OOBSICHATH OTHOCUTEJIbHBIN XapakTep MPUCIIOCOOICHHUIA;

— 0COOEHHOCTH MPUCTIOCOOUTEIHHOTO TIOBEICHUSI.

VYyamuecs 107KHBI yMETh:
— MPUBOAMTH IPUMEPHI TPUCTIOCOOUTENILHOTO CTPOCHUS Tela, MTOKPOBUTEIHCTBEHHONW OKPACKU TIOKPOBOB M MOBEICHHS YKUBBIX OPTraHU3MOB.

Tema 4.5. MuxposBosronust (2 u)

Bujg xak reneTudyecku HU30JIMpOBAHHAs CUCTEMA; PCIIPOAYKTHUBHAA U30JISIOUA U e€ MeXaHU3MBI. HOHy.]'IHI_II/IOHHaSI CTPYKTYpa BHUa, S5KOJIOTUYCCKUC U
ICHCTUYCCKUC XAPAKTCPHUCTUKU HOHYHHHHﬁ. HOHYHHHI/IH — DOJICMCHTAapHasd JSBOJJIOINHOHHAA CIHHUIIA. HYTI/I H CKOpPOCTb BI/I,Z[OO6paSOBaHI/I$I;
reorpa(bnquKoe H 3KOJIOTHYCCKOC BI/I,I[OO6pa3OBaHI/Ie.

JemoHcTpanus

¢ CxeMmbl, WJUTIOCTPUPYIOIIME POIIECC TeorpaduIeckoro BUI000pa3oBaHMs.
e JKuBble pacTeHHs W >KHBOTHBIC, repOapu M KOJUICKIMH, MOKA3bIBAIONIME WHAWBHIYAJbHYI0 W3MEHUMBOCTH M Pa3HOOOpaszue COpPTOB
KYJIbTYPHBIX PAaCTEHUW W TIOPOJ JOMAIIHMX XWUBOTHBIX, a TaKXe Pe3yJbTaThl MPUCIOCOOJICHHOCTH OPraHU3MOB K cpejie OOMTaHusd WU

pe3ynbTaThl BUAO0OPA30BAHUSL.
[IpakTuueckue padbOThI:

1. I/ISY‘ICHI/IG HpI/ICHOCO6HCHHOCTI/I OpTraHu3MOB K Cpeac O6I/ITaHI/I$I
2. I/ISY‘ICHI/IG HU3MCHYUBOCTHU, KPUTCPHUCB BH4, PE3YJILTATOB UCKYCCTBCHHOI'O 0T6opa Ha COpTax KYJIbTYPHBIX paCTeHI/II/I

[IpenmeTHble pe3ynbTaThl O0yYSHHS

VYyamuecs IO KHBI 3HATD:

— 3HaYeHue 3a00THI O IIOTOMCTBE JJIS BEDKMBAHUSA,

— OMpENENICHUS TTOHITHH «BHI» U «ITOTYJISIIHS;

— CYITHOCTh TeHETHUYECKHUX MPOIIECCOB B MOIYJISIUAX;

— (opmbl BUI000pa30BaHus.

VYyamuecs 10TKHBI YMETh:

— OOBSICHATH IPUYUHBI pa3/eJIeHUs BUIOB, 3aHUMAIOIINX OOIIMPHBINA apean OOUTaHUs, Ha MOMYISALNN;

— XapaKTepru30BaTh MPOIECC IKOJIOTHIECKOTO U Teorpaduaeckoro BUI000pa30BaHus;

— OIIEHUBATh CKOPOCTh BHI000PA30BAHMSI B PA3TTMYHBIX CUCTEMATUYECKUX KATETOPUSIX )KUBOTHBIX, PACTCHHI U MUKPOOPTAHU3MOB.

Tewma 4.6. buonornuecku nocneacTBus agantanuu. Makpossosrornus (3 1)



['maBHBIC HampaBiEHUS ABOJIIOIMOHHOTO mporiecca. buomornueckuit mporpecc u omonornueckuii perpecc (A. H. CeepuoB). Ilytu moctmxeHus
Ouonoruueckoro mnporpecca. OCHOBHBIE 3aKOHOMEPHOCTH O3BOJIIOLIMU: AUBEPreHIMs, KOHBEpreHuus, mapamienu3Mm. [IpaBuia sBosonuu Tpyrmil
Oopranu3MoB. Pe3ynbTaThl 3BOIIOLUU: MHOTOOOpa3ue BUIOB, OpraHu4ecKasl 11eJIeco00pa3HOCTbh, IOCTETIEHHOE YCIOKHEHUE OpraHu3aliu.

JeMoHcTpanus

e [Ipumepbl TOMOJIOTMYHBIX U AHAJIOIMYHBIX OPTaHOB, UX CTPOCHHUS U IPOUCXOXKACHNS B OHTOIEHE3E.

e (CXeMbl COOTHOLICHHS MTyTEH MPOrPeCCUBHON OMOIOTHYECKOMN IBOIIOIUH.

e Marepuainsl, XapakTepU3yIOIUE IPEACTABUTENIEH KUBOTHBIX U PACTEHUM, BHECEHHBIX B KpacHYyI0 KHUTY M HAXOAAIIMXCA IOJ OXPAaHOU
rocynapcrBa.

[IpenMeTHbIC pe3ynbTaThl 00yUECHUS

VYyatuecs: 10JKHBI 3HATh:

— IJIaBHBIC HAMPaBIEHUS 3BOJIOLUHU: OMOIOTHYECKUI MTporpecc U OMOIOTHYECKU perpecc;

— OCHOBHBIE 32aKOHOMEPHOCTH 3BOJIIOIMU: TUBEPIreHIIUI0, KOHBEPTEHIIHIO U MapaIeIU3M;

— pe3yJIbTaThl SBOJIOIHH.

VYyaiuecs 10JKHBI YMETh:

— XapaKTepu30BaTh MyTH JOCTHKEHHUS OMOIOTUYECKOT0 Iporpecca: apoMopho3, HAH0ATANTAIMIO U OOIIYIO JeTeHepalHio;
— IPUBOJUTH MPUMEPHI TOMOJIOTUYHBIX U aHAJIOTUYHBIX OPTaHOB.

Tema 4.7. Bo3zHukHOBeHUE XU3HU Ha 3emuie (2 )

Opranudeckuii MUp Kak pe3yabTaT 3BOJIOLUMU. BO3HMKHOBEHHWE W pa3BUTHE JKUM3HM Ha 3emule. XUMUYECKUH, MpeaOHONOrMuecKuil (Teopust
akagemuka A. . Onmapuna), OMOJIOTMYECKMHA M COLMANbHBIM 3Tambl pa3BUTHUS KUBOM Marepuu. DuioreHeTHUecKkue CBS3U B JKUBOW TNPHPOJIE;
€CTEeCTBEHHas KJacCU(UKAIUS )KUBBIX OPraHU3MOB.

JemoHcTpanys
e (CxeMbl BO3HUKHOBEHMSI OJHOKJIETOUHBIX DYKapHOT, MHOTOKJIETOUYHBIX OPraHU3MOB, Pa3BUTHS IAPCTB PACTEHUN U )KUBOTHBIX.
[IpenMeTHbI€ pe3ynbTaThl 00y4eHUS
VYyamuecs T0KHBI 3HATD:
— teoputo akagemuka A. M. OnmapuHa o MpoOUCXO0XKACHUH )KU3HU Ha 3eMIIE.

VYyanuecs 10TKHbBI YMETh:
— XapaKkTepu30BaTh XUMUUYECKUN, TPETONOTOTHUECKUN, OMOTOTHUECKUNA U COLMATBHBIN ITAIbl Pa3BUTHS KUBOW MaTEpHH.

Tema 4.8. Pazputue xu3nu Ha 3emute (3 4)

Pa3BuTHe xu3HM Ha 3emile B apXeHCKyl0 U NpOTepo30McKyro 3pbl. llepBbie cnenpl xu3Hu Ha 3emuie. [losiBIeHME BceX COBPEMEHHBIX THUIIOB
0ecro3BOHOUHBIX XKMBOTHBIX. IlepBble XopaoBbie. PazButue BOmHBIX pacTeHHMi. Pa3zBuTHe xu3HU Ha 3emiie B majeo3oiickyio spy. llosBiaenue u



IBOJIIOLUS CYXOINYTHBIX pacTeHHUH. [lanmopoTHUKH, CEMEHHbIE MANOPOTHUKH, I'OJOCEMEHHbIE pPAaCTeHHs. BO3HHMKHOBEHHE ITO3BOHOYHBIX: PBIOBI,
36MHOBOJIHBIE, IIpECMBbIKaroIuecs. PasButue >ku3HM Ha 3emyle B ME3030MCKYI0 M KalHO30MCKyr0 9pbl. [losiBaeHuMe M pacmnpocTpaHeHue
IIOKPBITOCEMEHHBIX pacTeHHH. Bo3HMKHOBeHMe nTuy ¥ Milekonurtaromux. [losenenue m passurtue npumaros. lIpoucxoxneHue venoeka. Mecto
yeloBeKa B KHMBOW mpupoze. Cucremarnyeckoe nosoxkeHue Buma HOmMO sapiens B cucreme KMBOTHOTO Mupa. [IpH3HaKu U CBOWCTBA YelOBEKa,
MIO3BOJISIOIINAE OTHECTU €r0 K Pa3iIu4HbIM CHUCTEMAaTHYECKUM TpYIIaM LApCcTBa >KUBOTHBIX. CTaJiMM SBOJIOLMM YEIOBEKA: IPEBHEHILNNN YEIIOBEK,
JIPEBHUN YEJIOBEK, MEPBbIC COBpeMeHHBIC Jroau. CBOWCTBA YelloBeKa Kak Ouojormdeckoro Buia. [lomynsimonHas cTpyktypa Buga HOmo sapiens;
4eJI0BEUECKHE PAChl; pacOOOpa30BaHNUE; EANHCTBO IPOUCXOXKICHUS pac. AHTHHAYYHAs CYIIHOCTh pacu3Ma.

JlemoHCTpanus

e Penponykuuu kaptut 3. bypuana, otpaxkaromux payny u Giaopy pazIdyHbIX 3p U MEPUOIOB.
e (CxeMbl pa3BUTHSI LIAPCTB JKUBON MPUPOIBL.

e (OKaMeHEeJIOCTH, OTIIEYaTKH PACTEHUI B IPEBHUX MIOPOIAX.

e Mojenu CKeneToB YeJI0BEeKa U MO3BOHOYHBIX KHUBOTHBIX.

Hpe,Z[MeTHHe PE3YyIbTaThl O6y‘~ICHI/I$I

VYyamuecs 10JKHBI 3HATH:

— 3Tanbl pa3BUTHUS KUBOTHBIX U PAaCTEHUI B pa3IMYHbIE IIEPUO/IbI CYILIECTBOBAHUS 3EMIIU.
VYyamuecs 10TKHbBI YMETh:

— ONUCBIBATh Pa3BUTHE )KU3HU HA 3eMJIe B apXEICKyI0 U MPOTEPO30HCKYIO IPHI;

— ONUCHIBATh Pa3BUTHE )KU3HU HA 3eMJie B TAJIE030HCKYIO 3pY;

— ONUCHIBATh Pa3BUTHUE )KU3HU HA 3eMJie B ME3030MCKYIO 3pY;

— ONMCBIBATH Pa3BUTHUE )KU3HU HA 3eMJIE B KaHHO30MCKYIO 3pYy.

ITpenmetHbie pe3ynbTaThl 00y4ueHus | paszaena

Vuyamuecs JOJDKHBI 3HATH:

— JBWXKYILME CUJIbI AaHTPOIIOTEHERA;

— CHCTEMATHUYECKOE TIOJI0KEHHUE YETIOBEKA B CHCTEME JKMBOTO MHDA;

— CBOMCTBA YeJIoBeKa KaKk OMOJIOTHYECKOr0O BHA;

— 3Tanbl CTAaHOBJIECHHUS YEI0BEKA KaK OMOIIOTHYECKOTO BH/IA;

— pachl YeIoBeKa M UX XapaKTepHbIE 0COOEHHOCTH.

VYyamuecs 10TKHbBI YMETh:

— XapaKTepUu30BaTh POJIb MPSIMOXO0XKICHUSI, PA3BUTHS TOJOBHOTO MO3Ta U TPYy/la B CTAHOBJICHUH YEJIOBEKA;
— OINPOBEPraTh TEOPHUIO pacU3Ma.

MCTaHpCILMCTHBIC PE3YIbTAThI o6yqu1/151

VYyamuecs 10JKHBI YMETh:
— paboTaTh ¢ yueOHUKOM, paboueil TeTpaabio U AUIAKTUIECKUMHU MaTepUalaMu;



— COCTaBJIATh KOHCIIEKT Naparpada yueOHUKa 0 W/UIIM 10cIe U3YUEeHUsl MaTepHuasa Ha YPOKe;

— pa3pabaThIBaTh IUIAH-KOHCIEKT TEMBI, UCII0JIb3Ysl pa3Hble HCTOYHUKH MH(POPMALINY;

— IOTOBUTB YCTHBIE COOOIEHUS U MUCbMEHHBIE pedepaTsl, UCIIONIb3Ys MH(POPMaIUIO y4eOHNKa U JOIOJHUTEIbHBIX HICTOUHUKOB,;

— IOJIb30BaTHCSI IOMCKOBBIMU cucTeMamu MHTepHeTa;

— BBINOJIHATH JIAOOPATOPHBIE paOOTHI MO PYKOBOJCTBOM YUHUTEJS;

— CpaBHUBATh NIPEACTAaBUTEIICH PAa3HBIX I'PYILI PACTEHUM U )KUBOTHBIX, JI€1aTh BBIBOJBI HA OCHOBE CPAaBHEHHS,;

— OLIEHUBATh CBOMCTBA MTOPO/ JOMAIITHUX KUBOTHBIX U KYJIBTYPHBIX PACTEHUI 11O CPABHEHUIO C TUKUMHU IIPEIKAMU;

— HAXOAWUTh UHPOPMALIMIO O PA3BUTUHU PACTCHUN M )KMBOTHBIX B HAYYHO-TIOMYISPHOHN JIUTEpaType, OMOJOTHUECKUX CIOBApSX M CHPAaBOUYHUKAX,
aHAJIM3UPOBATh U OLICHUBATh €€, IEPEBOAUTDH U3 OAHON (POPMBI B JIPYTYIO;

— CpaBHHUBATh M COMOCTABIIATH MEXKIy CO0O0I COBPEMEHHBIX M HCKOTIAEMBIX KHBOTHBIX M3yYEHHBIX TAKCOHOMUYECKHUX TPYIIIL;

— HCIOJIb30BaTh UHYKTUBHBINA U 1€ TyKTUBHBIN [TOIXO0/IbI IPU U3yYEHUHU KPYIIHBIX TAKCOHOB;

— BBIBJIATH IIPU3HAKU CXOJICTBA U PA3JIMUUS B CTPOCHUH, 00pa3e KU3HU U NOBEJCHUU )KUBOTHBIX U UEJIOBEKA;

— 000011aTh U J1eaTh BBIBOJIBI [10 H3YYEHHOMY MaTepuaiy;

— MPEACTAaBIATh U3YYEHHBIN MaTepHuall, UCIOJIb3ys BO3MOXHOCTH KOMIIBIOTEPHBIX TEXHOJIOTUI.

Pa3nen 5. BaumooTtHomenus opranusma u cpebl. OCHOBBI 3kojoruu (7 1)
Tema 5.1. buocdepa, e€ ctpykrypa B pyHkuuu (4 1)

buocdepa — xuBast o6onouka miuaHeTsl. CTpykTypa 6uocdepsl. KomnoneHnTsl 6nochepsl: )KMBOE BEIIECTBO, BUJOBOW COCTaB, pasHOoOpasue U
BKJIaa B Omomaccy. buokocHoe u xocHoe BemiectBo ouochepsnt (B. U. Bepuanckuii). Kpyrosopot BemectB B npupoje. EctrecTtBeHHbIE cOOOIIECTBA
JKUBBIX OpraHn3MoB. broreoreHossl. KOMIOHEHTE OHOrCOLCHO30B: HPOAYLICHTHI, KOHCYMCHTBI, PEyLCHTEL. bHOIEHO3bI: BUI0BOEC pasHOOOpasme,
IUIOTHOCTh MOMyJsAluii, 6uomacca. AOuotudeckue ¢akTopsl cpeabl. Ponb Temmeparypbl, OCBEHIEHHOCTH, BIQXHOCTH U JPYTHX (AKTOpPOB B
KHU3HEJIEATENbHOCTH co001ecTB. IHTEHCHBHOCTD AEUCTBUS (pakTOpa Cpelbl; orpaHuuMBaroLni pakrop. BaumoaeiictBue GpakTopoB cpessl, Ipeesl
BBIHOCIIMBOCTU. bruotnueckue daktops! cpenpl. Llenn u cetn nutanus. DKOJOTHUECKUE MUPAMUAbL: YKceld, Onomaccel, sHeprur. CMeHa OMOLIeH030B.
[TpuunHbI cMeHBI OMOLIEHO30B; (popMUpOBaHHE HOBBIX coo0mecTB. DOpMbl B3aUMOOTHOIIEHUIH MexIy opraHu3mMaMmu. [103UTHBHbBIE OTHOLICHUS —
CUMOHMO3: MYTyajiu3M, KOoIlepauus, KOMMEHCAIU3M. AHTHUOMOTHYECKHE OTHOIIEHUS: XHIIHUYECTBO, Mapa3UTHU3M, KOHKypeHIus. HeirpanbHble
OTHOIIIEHUS — HEUTPATU3M.

JlemoHCTpanus

CxeMbl, WILTIOCTPUPYIOIINE CTPYKTYpPY Onocdepbl U XapaKTepu3yroline €€ OTAeIbHbIE COCTaBHbIE YaCTH.
Tabnuiel BUOBOTO COCTaBa M pa3HOOOPA3Msl KUBBIX OPTaHU3MOB OHOC]EPHI.

CxeMbl KpyroBOpoTa BELIECTB B IIPUPOJIE.

KapTsl, oTpakaromiye reoJlorndeckyto HCTOPUIO0 MaTepUKOB, PAaCIPOCTPAaHEHHOCTh OCHOBHBIX OMOMOB CYIIIH.
Juadunasmbl 1 kuHopuiIbMbI «bruocdepay.

[Tpumepsl cuMOM03a MEKIY MPEACTABUTENIMH Pa3IMUHBIX APCTB )KUBOI MTPUPOIBL.

[IpakTryeckue paboOTHI:



1. Cocrasnenue cxem nepejiadn BELICCTB U SHEPruy (Lerei NUTAHYSA) .
2. M3yueHue U OmHMCaHKE YKOCHCTEMBI CBOEH MECTHOCTH, BHISBIICHHE THIIOB B3aHMOJICHCTBHS Pa3HBIX BUIOB B JAHHOM SKOCHCTEME .

[IpenMeTHbIe pe3ynbTaThl 00y4eHUS

VYuyamuecs nOJKHBI 3HATh:

— OmpeJeNeHre MOHATHS «Orochepar, «IKOJIOTHSY, KOKPYKAIOIIA CPEIay, «Cpella OOUTAHUSY, «IIPOIYIICHTHI», «KKOHCYMEHTBI», «PEAyIIEHTHI;
— CTPYKTYPY ¥ KOMIIOHEHTBI Onochepsr;

— KOMITOHEHTHI )KHUBOT'O BEIIECTBA U €T0 (PYHKIIUH;

— KJIacCU(DUIUPOBATH YKOJIOTHUECKUE (DAaKTOPHI.

VYyamuecs 1071KHbI YMETh:

— XapakTepu3oBaTh OMoMaccy 3emiin, OMOIOrHYeCKYIO TPOIYKTUBHOCTE;

— ONUCHIBATh OMOJIOTUYECKHE KPYTOBOPOTHI BEIIECTB B IPUPO/IE;

— OOBSACHATH NEUCTBHEC A0MOTHYCCKUX, OMOTHYECKUX U aHTPOIIOTCHHBIX (DaKTOPOB;

— XapaKTepHU30BaTh U Pa3IMUaTh IKOJIOTHYECKUE CHCTEMBI — OMOreoIeH03, OMOIIEHO3 U arpoleHO3;

— pacKpbIBaTh CYIIHOCTh U 3HAYECHUE B MPUPOJIE CAMOPETYJISAINY;

— ONUCKIBATH MPOIIECC CMEHBI OMOIIEHO30B U BOCCTAHOBJICHHSI IIPUPOIHBIX COOOIICCTB;

— XapakTepru3oBaTh (HOPMbI B3aUMOOTHOIICHUH MEXKy OpraHU3MaMHu: CAMOHOTHYECKHE, AaHTHOMOTHYSCKHAE U HEUTPATbHBIE.

Tema 5.2. buocdepa u yenosek (2 4)
[TpupoaHbie pecypchl M WX UCIONB30BaHUE. AHTPOINOTEHHBIE (DaKTOPHI BO3JACHCTBHS HA OMOIEHO3HI (POJIb YENOBEKA B MPUPOJE); TTOCIEACTBUS

XO3MCTBEHHOU JI€ATEILHOCTH YEJIOBEKA. HpO6HeMH palOHAJIBHOT'O MPUPOAOIIOJIIb30BAHN A, OXpPAHbI ITPUPOABL: 3allIUTa OT 33Fp§13H€HHI>i, COXPAHCHUC
9TAJIOHOB U ITaMATHUKOB ITPUPOHI, obecrneucHue MMPpUPOAHBIMHA pECYpPCAMU HACCIICHUS IIJIAHCTHI.

JemoHcTpanys
e KapTbl 3a10BeIHBIX TEPPUTOPHIL HaIlIEH CTPaHBbI.
JlabopaTtopubie paboThI
(v} *
AHanu3 1 OleHKa MOCIEeICTBUN JAesITeIbHOCTH YelIOBEKa B IKOCHCTEMAX .
[IpenmeTHbIC pe3ynbTaThl O0yUCHHS
VYuyamuecs 10JKHBI 3HATh:
— AHTPOIIOTeHHbIE (PaKTOPHI CPEJIbI;
— XapakTep BO3/EHCTBH yelloBeka Ha Ouocdepy;

— c1ocoObl U METOJIbI OXPaHbI IPUPOIBL;
— OMOJIOrMYEeCKHUI U COIMANIbHBINA CMBICT COXPAHEHHUSI BUIOBOTO Pa3sHOOOpa3ust OMOIICHO30B;



— OCHOBBI PALMOHAIBHOTO PUPOJIOTIOJIb30BAHMS;

— HeucuepliaeMble U [oYepIaeMble peCypehbl;

— 3aIl0BE/IHUKH, 3aKa3HUKH, napku Poccun;

— HECKOJIbKO pacTE€HUH U )KUBOTHBIX, 3aHECEHHBIX B KpacHyro KHUTY.

VYdamuecs 10JKHBI YMETh:

— NPUMEHATh Ha TPAKTHKE CBEICHUS OO0 HKOJOTHYECKUX 3aKOHOMEPHOCTSX B MPOMBIIIJICHHOCTH W CEIIbCKOM XO3SHCTBE ISl MPaBUIIBHOM
OpraHM3alliy JIECOBOJACTBA, PBHIOOBOJCTBA, a TAaKKE JUIS PELICHUS BCEro KOMIUIEKCAa 3a7ad OXPaHbl OKPYXKAIOIMIEH Cpelbl M PalOHATIBHOIO
IIPUPOIONOJIB30BaAHUS.

MetanpeamMeTHble pe3yinbTaThl 00yUEHUS

VYuyamuecs 107KHBI YMETh:

— paboTaTh ¢ yueOHUKOM, paboueil TeTpaabio U AUJIAKTUIECKUMU MaTepralaMu;

— COCTaBJIATh KOHCIIEKT Naparpada yueOHUKa 0 W/UIIH 10cIe U3YyUEeHUsl MaTepHasa Ha YPOKe;

— pa3pabaThIBaTh IJIaH-KOHCIIEKT TEMBI, UCIIOJIb3Ys pa3Hble HCTOYHUKU HH(POPMALIUY;

— IOTOBUTH YCTHBIE COOOIEHUS U MUCbMEHHBIE pedepaThl Ha OCHOBE MH(POPMALIMU U3 YUeOHMKA U JTOMOIHUTEIBHBIX HCTOYHUKOB;
— I0JI30BAaThCA TOMCKOBBIMU cucTeMaMu MHTepHeTa;

— n30MpaTeIbHO OTHOCUTHCS K OMOJIOTHYECKOM HH(POPMAIINH, COICPIKAIICHCS B CPENICTBAX MAacCCOBOW MH(POPMALIUH.

JInuHOCTHBIE pe3ynbTaThl O0yUEHUS

— ¢GopMHUpPOBAaHHE YYBCTBA POCCUNUCKON TPaXkIaHCKOW UACHTUYHOCTHU: MATPUOTU3MA, JTIOOBH M yBakeHUsI K OTE4eCTBY, UyBCTBA TOPJIOCTH 332 CBOIO
poauHy;

— OCO3HaHMA Y4alllUMUCS OTBETCTBEHHOCTH U A0jra nepen PonuHoii;

— OTBETCTBEHHOE OTHOIIEHUE K 00Y4YEHUI0, TOTOBHOCTh U CIIOCOOHOCTh K caMO0Opa30BaHUIO;

— (hopMupoBaHHE MOTUBAIMH K OOYUYEHHIO U TO3HAHUIO, OCO3HAHHOMY BBIOOpY Oyayiiel mpodeccuu;

— yyamiuecsi JOJDKHBI CTPOMTH JalbHEHIIYI0 WHIMBHUAYaJIbHYIO TpaekTOpHiO oOpa3oBaHus Ha Oa3e oOpueHTauuu B MuUpe npodeccuii u
po¢eCCHOHATBHBIX MTPEANOUYTEHUH;

— (hopMupoOBaHHE LEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOMN MPaKTHKHY;

— co0JII0/IeHNe YJallluMUCS U Tponarasja npaBui MOBEJEHHS B IPUPOJIE, TPUPOAOOXPAHUTEIBHON eI TENIbHOCTH;

— YMCHHUC PCAIM30BbIBATH TCOPCTUYCCKUEC ITO3HAHNA HA ITPAKTUKE,

— OCO3HaHMe 3HaueHu 00pa30BaHUsI Il TOBCEAHEBHOM KU3HU M CO3HAHHOTO BBIOOpA Mpodeccuy;

— CIOCOOHOCTH yYaIIuXcsl MPOBOAUTE padOTy HaJl omMOKaMu JJIsI BHECEHUSI KOPPEKTHUB B YCBAaWBAaeMbIC 3HAHUS;

— MPUBUTH JIOO0Bb K MPUPOJE, YYBCTBO YBAXKEHHUS K YUEHBIM, M3y4alOUIMM >KUBOTHBIM MHUp, Pa3BUTh 3CTETUUECKOE BOCHPUATHE OOLICHUS C
KNBBIMH OpPTraHU3MaMMH,

— MPU3HAHUE YYAIMMHUCS MpaBa KakJ0ro 4eJ0BeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHUE;

— FOTOBHOCTb YYaILUXCs K CAMOCTOSITEIbHBIM IIOCTYIIKAM M AKTUBHBIM JEHCTBUAM Ha IPUPOAOOXPAHUTEIBLHOM MOMPULIIE;

— YMEHHUE apryMEHTUPOBAHHO 1 0OOCHOBAHHO OTCTaWBAaTh CBOIO TOUKY 3PEHHUS;

— KPUTUYHOE OTHOIIEHHE K CBOMM IIOCTYIIKaM, OCO3HAHHE OTBETCTBEHHOCTH 3a UX PE3YJbTaThI;

— OCO3HAHHOE, YBOXKUTEJIbHOE U 100pOXkKeTaTeIbHOe OTHOLICHHE K IPYTOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO, KYIbTYPE;



— OCO3HaHHEC BaXHOCTHU q)OpMI/IIZ)OBaHI/IH JKOJIOTHYECKON KYJIbTYPEl Ha OCHOBC IIPHU3HAHHA LHEHHOCTH XHW3HHW BO BCEX eé IIPOABJICHUAX H
H606XOI[I/IMOCTI/I OTBETCTBCHHOI'O, 6epe>1<Horo OTHOIICHHUA K Oprmammeﬁ cpeace,

— YMCHHUE CJIyIIaTb M CJIbIIIATh APYro€ MHEHUEC, BECTHU IOUCKYCCHUIO, YMCHHEC OIICPpUPOBATH (baKTaMI/I KaK A1 A0Ka3aTCJIbCTBaA, TaK M JIA
OITPOBEPIKCHU CYIIECCTBYIOICIO MHCHMUS.

3.KajsengapHo-TtemaTu4eckoe NJIaHUPOBaHHUE

Ne Haszsanue temsl KommuectBo yacos XapakTeprucTHKa BUAOB ACATECIbHOCTH YUalIUXCA
/i (paznena),ypoka
BCETO W3 Hux Ha aara
IIPaKTUYECKH
e
1 | Beenenue. buonorus — Hayka 1 - BeusiBIsIIOT B M3YYEHHBIX ~— paHee  OMOJIOTHYECKHX
0 u3HU. Ponp Ouonoruu B JUCHUIUIMHAX OOIIME YepThl OpraHu3allid PacTeHHIA,
IIPAKTHUYECKOU JIeATEIIBHOCTH KUBOTHBIX, TPHUOOB M MHUKpPOOPraHu3MoB. OOBACHAIOT
JIIOJIEH. €IMHCTBO BCEr0 XUBOI'O M B3aUMO3aBUCUMOCTb BCEX YaCTEH
ouocheps! 3emnu
Paznea 1. CrpykrypHas 13 1
opraHu3anus JKMBBIX
OpPraHu3MoOB
2 | Tema 1.1 Xumudeckast 5 - XapakTepu3yloT XUMHUYECKHE JIIEMEHTBhI, 0Opa3yrolme

OpraHu3anus KICTKH

JKUBOC BCHICCTBO, pas3iM4arOT MAKpO- U MHKPOIJICMCHTEI.
OnuceIBaloT HCOPTaHUYCCKUC MOJICKYJIbI )KUBOI'O BCUICCTBA,

1.CocraB KJIETKH o

o WX XUMHUYECKHME CBOWCTBA M OHOJIOTMYECKYIO PpOJIb.

COpraHnvcCKue BCIICCTBA

KIIETKH. XapakTepu3yloT OpraHMYeCKUe MOJIEKYJbl: OMOJIOTHYECKHE
MoJIUMEpbl —  Oenku  (CTPYKTypHas  OpraHusauus U

2.0Opraunuyeckue BCHICCTBA (GyHKIUM), yriaeBoJbl (CTpOEHUE W OMONOTHYECKas pOJib),

KJIETKH. beaku.
3.Yruesonnl.

4 JTunansl

JKUPBl — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX
MeMOpaH M MCTOYHHUK 3Hepruu. Xapakrepuzytor JJHK kak
MOJIEKYJIBl ~ HACIEeACTBEHHOCTH. OIHUCBIBAIOT  IpoIece
penymmukanuu - JIHK),  packpbiBaroT ero  3HaueHHe.




5.HyknenHoBbIE KHCTIOTHI.

OnucelBaloT ~ mpolecc — mepefayd  HACJIEIACTBEHHOM
uHbOpMaAMKM W3 AIpa B LUTOILIA3MYy — TPAHCKPHUIILHIO.
Paznuuatot ctpykrypy u ¢pynkuuun PHK

Tema 1.2. OOMeH BellecTB U
npeoOpa3oBaHWe SHEPrUU B
KJIETKE

1.Ilnactnyeckunii 0OMeH.
buocunures 0enkos.
2.OHepreTuyeckuii  OOMEH.
[pixanue.

3.doTocuHTE3

XapakTepu3yloT TPAHCIOPT BEIIECTB B KICTKY W U3 Heé
(parommuro3 w  muHONMTO3). OOBIACHAIOT  COOBITHSA,
CBSI3aHHBIE c BHYTPHUKJICTOYHBIM MUIICBapEHUEM,
nomuEpKUBasl €ro 3HAaYeHWe Ui opraHu3Mma. [IpuBomsr
PUMEPBI YPHEPTreTUIECKOro oOMeHa. OMUCHIBAIOT MPOIIECCHI
cuHTe3a 0eIKoB U (DOTOCHHTE3

Tema 1.3. Crpoenue u
(GYHKIIUH KIETOK
1.IIpkaproTuyeckas KieTka.
2.0ykapuoTuyeckas KieTka.
[{uTomiazma.
3.DykapuoThueckas KJeTKa.

Snpo.

4 Jlenenue KJICTOK.
5.Knerouknas Teopus
CTpOECHUS OpPTaHHU3MOB.

[TpakTuyeckas padora Nel.

XapakTepuzytoT GopMy H pa3Mepbl MPOKAPHOTHUYECKHUX
KJIETOK; CTpOCHHUE IIUTOILIA3MBI, OpraHu3aIUIo
MeTabonu3ma, TeHETUYECKUN amnmapar OakTepuil.
OnuchIBaIOT TPOLIECC CIIOPOOOPa30BaHUs, €T0 3HAUCHUE IS
BBDKUBAaHUA ~ OakTepuid  MpU  YXYALIEHUH  YCIOBUI
CYLICCTBOBAHUA; PAa3MHOXCHUC IIPOKAPUOT. OHGHI/IB&IOT
MECTO M POJIb NMPOKAPUOT B OMOIIEHO3aX. XapaKTepHU3YyIOT
OUTOIUIA3MY  JYKApPUOTHYECKOH  KIETKH:  OpTaHeUIbl
UTOIJIa3Mbl, UX CTPYKTypy u ¢yHKIuu. OTMeqaroT
3HaYCHHUE IUTOCKENeTa. XapakTepU3yIOT THUITBI KIETOYHBIX
BKIIOYEHUH M HMX poib B  MeTabolu3Me  KIETOK.
XapakTepus3ylT KIETOYHOE SAPO KaK LEHTP YIpaBICHUs
KU3HEJEATSIIbHOCTRIO KIIETKU; CTPYKTYPHI sipa (saepHas
0007109Ka, XpOMATHH, SIPHIIKO). OTMEYar0T 0COOCHHOCTH
CTPOEHHUSl PACTUTEIbHOM KjeTku. JlaloT omnpenaeneHue
MOHATHIO  «MHUTO3». OmpenensroT poilb  KIETKH B
MHOTOKJIETOYHOM OpraHusMe. Pa3bpsiCHAIOT TOHATHE O
muddepeHIMPOBKE KIETOK MHOTOKJIETOYHOTO OpraHu3Ma.
KpaTko onuceiBaloT MUTOTHYECKHIA IUKI: UHTepGasy, hasbl
MHUTOTHYECKOTO JIEIEHUSI W TIPeoOpa3oBaHUS XPOMOCOM.
PackpbIBalOT OMOJIOTMUECKUH CMBICT M 3HAYEHHUE MHUTO3A.




DOopMYyIUPYIOT MOJOXKEHUS KIETOYHOW TEOPHUH CTPOCHUS
OpraHHU3MOB

Pa3nen 2. Pa3mHokeHue u
HHIUBHIYAJbHOE Pa3BHTHE
OpraHHu3MoOB

Tema 2.1. PasmHoOxeHune
OpraHU3MOB

1.Becnionioe pa3MHOXKEeHHE
2.IlonoBoe pa3MHOKEHUE

XapakTepu3yloT CYIIHOCTb U (OPMBI  pPa3MHOKECHHS
opranuzMoB.  CpaBHUBarOT  Oecrmonoe ©  IOJIOBOE
pa3mMHOkeHue. OnMChIBalOT Mpolecc 00pa3oBaHUs MOJOBBIX
KJIETOK, BBIABIISISL OOIIME YepTHl MEPUOIOB TaMOTOTEHe3a, B
TOM 4ucie Meio3a. OnpenenstoT MOHATUS «OCEMEHEHUE» U
«OIUIOAOTBOPEHUEY». PacKphIBatoT OMOJIOrHYECKOE 3HAUYECHUE
Pa3MHOXKEHHUS

Tema 2.2. MHauBuayanbHOE
pa3BUTHE OpraHU3MOB
(oHTOTEHE3)

1.OHTOreHe3. OMOpHOHaNbHbI
1 IepuoJl pa3BUTHSL.
2.ITocTaMOpHOHAIBHBIN
NEPUOJ] Pa3BUTHS

3.00ume  3aKOHOMEpPHOCTH
pa3BuTHsA. buorenetnyeckui
3aKOH.

O6o3HauaroT  NEpUOAbl  HMHIAUBUAYAIBHOIO  Pa3BUTHSL.
XapakTepu3yloT SMOpPHOHANBHBIM TEepuoJ pPa3BUTUA H
ONMCHIBAIOT OCHOBHBIE 3aKOHOMEPHOCTU JpOOJIEHUS —
o0pa3oBaHMe OJHOCIOWHOTO  3apojbllia —  OJacTyisbl,
racTpyjasiiui0o W opraHoreHes. OnpenenstoT  3Tambl
nanpHeHmel 1uddepeHMpoBKY TKaHE!, OPraHOB U CHCTEM.
XapakTepus3yloT MOCTIMOPHOHANBHBIA MEpPUOJ PpPa3BUTHS,
€ro BO3MOXHbIE ()OpMBI. Pa3bsACHAIOT CYIIHOCTh HEMPSIMOTO
pa3BUTHS;  MOJHOTO W HENOJHOro  Meramopdosa.
JIeMOHCTpHUPYIOT TOHMMaHHE OHOJOTMYECKOTO CMBICIA
pazButus ¢ MeTamopdo3oM. XapaKTepU3ylT MpsSMOe
pa3BuTHE M €ro  nepuoabl  (OpenpoayKTHBHBIMH,
PENpPOAYKTUBHBI U TMOCTPENPONYKTUBHBIN); CTapeHHeE.
[IpuBoasT HOpMYyIMPOBKHU 3aKOHA 3aPOABIIIEBOTO CXOCTBA
K.Bspa wu OuoreHermueckoro 3akoHa .l ekkens w
@®. Mroiutepa

Paszagea 3.
HacieacTBeHHOCTD )/
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HU3MEHYHUBOCTH OPraHu3MoB

Tema 3.1.  3akoHomepHOCTH 10 XapaKkTepu3yloT THOPUIOJOTUYECKHI METON H3ydeHHs
HaCJICN0BaHMA PU3HAKOB XapakTepa HACleJIOBaHUS NpPHU3HAKOB. DOpMyIHpPYIOT
1.0061me mOHSITHS TEHETHKH. M I 5

2. THOPHIOTOTHIECKHiA 3akoHbl Menaens. [IpuBoasT nuronornyeckue 000CHOBAHUS
METOJI M3ydeHHs 3ak0OHOB  MeHnena.  JIeMOHCTpUPYIOT ~ CIIOCOOHOCTH
HaCJICI0BAHUS IIPU3HAKOB BBINTMCHIBATh T€HOTHUIIBI OPraHU3MOB U TameT. COCTaBIISIOT
gl)ﬁl‘opl/l MeHHeﬂf\I/-[ CXEMBI CKPEIMBAHUA, PEIIAIOT IPOCTEHIINE I€HETUYECKUE
-1 (CPBbIN 3aKOH VICH/ICJL. 3a7a4n, CTPOAT POJOCIOBHBIE. DOPMYIHPYIOT 3aKOH

4 .Btopoii 3akoH Menaens.

5.Tpetuii 3akon MeHuens Moprana ¥  JalOT  XapakTePUCTUKY  CIIETUIEHHOTO

AHanu3upyrolee Hacje10BaHus TeHOB (pU3HAKOB). OOBACHIIOT MEXaHU3MBbI
CKpCIINBaHNE XPOMOCOMHOI'O OIpeAeIeHUsI 1oa. AHATU3UPYIOT T€HOTHUII
6éCgermeHH0 HacJICA0BaHNC KaK CHUCTEMY B3aMMOJEHCTBYIOIIMX TI'€HOB OPraHM3Ma;

TCHOB M

TTIpakTuseckas pabora omnpeAensoT  (HOpMBI  B3aUMOJICHCTBUS ~ QJUICIIBHBIX U

No2Pemenne reHeTHYECKHUX HEAJIJICIIbHBIX TCHOB

3a/1a4y U COCTaBJICHUE

POIOCIOBHOM.

8.I'eneTunka momna

9l'enotun  kak  cucTeMa

B3aUMO/ICHCTBUS T€HOB.

10Ypok nmoBTOpeHMs 1O TEME

Tema 3.2.  3akoHOMepHOCTH 6 XapakTepus3yloT  OCHOBHble  (OPMBI  HU3MEHYMBOCTH,

U3MEHUYUBOCTH
l.I'enoTunuyeckas
U3MEHYUBOCTD
2.Myrannn.Nx 3HaueHne
3.DeHoTUIINYECKAS
U3MEHUYUBOCTD

4 Ilpaktnueckass paborta Ne3
[TocTpoeHne BapHallMOHHOU
KpHUBOU

5.IToBTOpenue TEMBI
3aKOHOMEPHOCTH
U3MEHYUBOCTH

6.3auét 1o

MyTalui, UX 3HaY€HUE JJI1 PAKTUKHU CEJIbCKOT0 XO03sCTBa
U OHMOTEXHOJIOTHH. OOOCHOBBIBAIOT  DBOJIFOIIMOHHOE
3HaUE€HUE MYTAIIMOHHOW M KOMOMHATUBHON M3MEHUYHUBOCTH.
XapakTepu3yloT poJb YCIOBUN BHEIIHEW CPEIbI B PA3BUTHHU
U  TpOSIBICHUM  NPU3HAKOB U cBoWcTB.  CTposr
BApUALIMOHHBIE PSJIbI M KPUBBIE HOPM PEAKIIUU




TeMeHaCJ'Ie,I[CTBeHHOCTI) u
HN3MCHYNBOCTDH

9 |Tema33. Cenexuus 4 [lepeuncnsioT — LEHTPHl  MPOUCXOXKICHUS  KyJIbTYPHBIX
pacCTCHHH, — JKMBOTHBIX M pactenuii.  JlalOT  OmpelelieHHs — IOHATHAM  «COPT»,
MHUKPOOPTaHU3MOB
1.Cenexipus. LIeHTph1 «IopoJay, «TaMMy». XapaKTepU3yIOT METOJIbI CEJICKIUU
MHOT000pasHs " pacTeHUH © SKMBOTHBIX. OIIGHUBAIOT JOCTMDKCHHS U
MIPOMCX 0K ICHHS OMHUCBHIBAIOT  OCHOBHBIE  HAMPABICHUS  COBPEMEHHOM
SY(J:IBTYPHHX pacTCHUH. cenekiuy. OOOCHOBBIBAIOT 3HA4YEHUE CENEKUMM IS
-+~ CHICKLMA PACTCHHUH pa3BuUTHUs CeITbCKOXO035HCTBEHHOTO MIPOU3BOJICTBA,
3.Cenekuus ;KUBOTHBIX . . o
R — MEAMIIMHCKONW, MUKPOOMOIIOTUYECKON M APYrux oTpaciei
MHUKPOOPTraHNU3MOB. IIPOMBINUICHHOCTH
Paznen 4. IBoTOLMS 21
*KMBOT0 MUPa Ha 3emJie

10 | Tema 4.1. Mmuoroo0pasue 2 OnpenensitoT paznu4usi XUMHYECKOTO CcocTaBa OOBEKTOB

JKUBOTO  MHpa.  YpPOBHHU
OpraHM3allii ¥ OCHOBHBIE

CBOICTBa KHUBBIX
OpraHU3MOB
1.YpoBHHu OpraHu3alnx

JKMBBIX OPTraHU3MOB

2.YpoBHHU OpraHH3aIiH
JKUBBIX OPTaHU3MOB

KUBOM M HEXUBOM NpUPOJBI. XapaKTEepU3yIOT OOIIMiA
IPUHLMIN KJIETOYHOM OpraHu3allMd >KHUBBIX OPraHU3MOB.
CpaBHUBalOT OOMEHHBIE TPOLIECCH B HEKUBON U KUBOU
npupoze. PackpbIBaloT CYIIHOCTb peakiuil merabonu3ma.
OOBSCHAIOT MEXaHM3Mbl CaMOPETYISLMHU OHOJIOTHYECKUX
CUCTEM. AHAIM3UPYIOT IPOLECCHI CaMOBOCIPOU3BENCHHUS,
pocta W pa3BUTUSA  OPraHU3MOB.  XapaKTEepU3YIOT
HACJIEJCTBEHHOCTh M WM3MEHYMBOCTb,  3allOMHUHAIOT
MaTepHuagbHble OCHOBBI 3TUX CBOMCTB. CpaBHUBAIOT (POPMBI
pa3ApaXUMOCTH Yy PA3JIUYHBIX OHMOJOTHMUYECKUX OOBEKTOB.
OtmeuaroT 3HaueHHe OMOJIOTUYECKUX PUTMOB B MPUPOJE U
KU3HU 4eJOBeKa. PacKkpbIBalOT 3HAYEHHME IUCKPETHOCTU U
JHEPro3aBUCUMOCTH OMOJOTUYECKUX CUCTEM.
XapakTepu3yloT MHOrooOpasue >xuBoro mupa. [IpuBogsrt
IpPUMEPbl  HCKYCCTBEHHBIX  KJaccH(UKalUil  KMBBIX




opranu3moB. 3HakomsATcs ¢ paboramu K. JIunues.
OOBACHSIOT TPUHIUIGI, JIEKAIIME B OCHOBE IMOCTPOCHUS
€CTECTBEHHOH KJIaCCHU(HUKAIIMK KUBOT'O MHUpa Ha 3emiie

11 | Tema 4.2. Pa3BI/ITI/I§ XapakTepu3yroT NPEACTaBICHUS IPEBHUX U CPEIHEBEKOBBIX
gg;gg;ﬂﬂ B IO/TapBUHOBCKAM €CTECTBOUCIILITATENEH O >1<1/1130171v npupoge. OLEHHBAIOT
| CreTeMATIKA Kapia npeacTaBIeHuss 00 «H3HAYALHOM 11e7Ieco00pa3sHOCT) U
TnsHes HEM3MEHHOCTH JKWBOM MPHUPOIBL. 3alOMUHAIOT MPHUHIUIIBI
OunapHoit knaccuukauun K. Jlunnes. 3nakomsTcs ¢
2 DBOMIOIMOHHAS Teopus OCHOBHBIMH  TOJIOKCHHSMH  SBOJIIOLMOHHOM  TEOpHUH
)K.JIamapka K. b. Jlamapka. ~ XapakTepu3ylOT  MpPOTPECCUBHBIE U
OmMOOYHBIC MTOJIOKEHHSI HBOJIIOIMOHHOW  TEOPHH
K. b. Jlamapka
12 | Tema 4.3. Teopus OnpenensroT T0CTHKEHHS HAYKH U TEXHOIOTUH B KaueCTBE
Y. lapsuna 0 NPEANOCHIIOK CMEHbl KPEalMOHUCTCKHX —B3IVISJ0B  Ha
MIPOUCXOXKICHUHT BUJIOB
MTYTéM ECTECTRBEHHOTO 0TOOPA KHUBYIO M  HEXHBYIO  TPHPOLY  SBOJIOIMHOHHBIMH
1.TIpe/mnochLTK IpeCTaBICHUSIMHU. XapakTepusyroT Hay4HBIC
BO3HHKHOBEHHS Teopuu npennochuiky, noOyauBmme Y. JlappuHa K HOMCKY
Y_JlapsuHa. MEXaHU3MOB U3MEHEHHUs B XKHUBOW MpHUpoJe. AHAIUZUPYIOT
JKCNEeIMIMOHHBIN  Martepuan Y. JlappuHa B KaudecTse
2.Yuenune  JlappuHa 00 OPEANOChUIKM  pa3pabOTKU  3BOJIIOLMOHHOM  TEOpHH.
HCKYCCTBEHHOM OTOODE. Xapakrepu3ytorT yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM
orbope, (OpMBI HMCKYCCTBEHHOro OTOOpa U OOBSCHSIOT
3.Vuenue Hapsuna 0 METO/BI CO3JaHMS HOBBHIX IOPOJ JOMANIHUX >KUBOTHBIX M
€CTECTBEHHOM OTOOpE. COPTOB KYJBTYPHBIX pAaCTEHHH. 3allOMHHAIOT OCHOBHBIC
4.®opws CCTECTBEHHOO nonokeHust Teopun Y. JlapBrHAa O €CTECTBEHHOM OTOOpE.
o160pa Xapaktepu3yloT ¢opmbl OOpbOBI 32 CYIIECTBOBAHUE H
MEXaHU3M ECTECTBEHHOTO OTOOpa; HaroT ONpeAeieHHe
5.YPOK OBTOPEHHS TEMBI TTOHATHS «ECTECTBEHHBIN 0TOOP»
13 | Tema 4.4. XapakTepusyroT CTPYKTYPHO-(DYHKIITMOHAIBbHYIO
[TpucriocobnenrocTs OPraHW3alMI0  JKMBOTHBIX,  paCTEHWH, TIpuOOB U

OpFaHHSMOB K yC.]'IOBI/ISIM
BHEIITHEN cpeanl KakK

MHUKPOOPTaHU3MOB Kak MPUCIOCOOJICHHE K  YCIOBUSAM




pe3ynbTaT NeCcTBUS
€CTeCTBEHHOI'0 0TOOpa

1 IIpaktmueckass pabota

NedITpucnocobieHHOCTH
OPraHU3MOB K  YCJIOBHUSIM
BHEIIHEN cpenbl KakK

pe3yibTaT €CTECTBEHHOT'O
oTbopa

2.3ab0T1a 0 IMOTOMCTBE.

CYIIIECTBOBAHUS. [IpuBoasT MIPUMEPbI Pa3IMYHBIX
MPUCTIOCOOTICHUI TUTIOBBIX OPTAaHU3MOB K YCIIOBHSIM CPE/IbI.
JlaroT OLIEHKY THUIIMYHOTO MOBEICHUSI )KUBOTHBIX M 32a00Te O
MMOTOMCTBE KaK MPUCIOCOOICHUSM, 00eCIeUHBAOIINM
ycnex B OoprOe 3a cymiectBoBaHue. IIpuBoasT mpumepsl
¢dusnonorndeckux anantanuii. OOBSICHIIOT OTHOCUTETBHBIN
XapakTep MNPHUCIOCOOJICHHMH W TPUBOAAT  IPUMEPHI
OTHOCHUTEJIbHOCTH aJanTaiui

14 | Tema 4.5. MukposBoroLus XapakTepusyror KpUTEpHU BH/IA: CTPYKTYpPHO-
: KIIMOHAJIBHBIM, LMTOIN€HETUYECKUH, HBOJIIOLUOHHBINA
1.Bug ero kputepuun U VH ’ ’ ’
cTpykrypa  IlpakTuueckas . o N .
pabora  Ne5 Wsyuerue OTONOTHYECKUH, ~reorpauueckuii H  PENPONYKTHBHBIH.
U3MCEHYUBOCTH, KpUTEPUEB OOBSICHAIOT MEXaHU3MBbI PEIPOAYKTUBHOU N30JIA0UNA.
BUJIA, pe3yIbTaToB AHaNM3UPYIOT NPUYMHBI Pa3/I€TCHUs BUIOB HA MOMYJISALUH.
MCKYCCTBCHHOTO 0TOOpa Ha 3aoMUHAIOT  NPUYUHBI  T'€HETUYECKUX paznnuui
;ggigﬁnﬁ* KyIbTypHBIX Pa3JIMYHBIX MOMYJALUN OJHOrO BUAA. 3HAKOMSATCS C MyTAMHU

' BHUJI000pa3oBaHus (reorpauyeckuM M SKOJOTUYECKHM),
2.OneMeHTapHbIe JIAl0T OLIEHKY CKOPOCTH BO3HMKHOBEHHUS HOBBIX BHJIOB B
SBOJIFOLMOHHBIE (PAKTOPBI. Pa3HOOOPA3HBIX KPYIHBIX TAKCOHAX

15 | Tema 4.6. bronornueckn XapakTepu3yloT TJIaBHbIE HANpaBJIeHUs OHOJIOTHYECKON
HOCICACTBHA ajanranuu. spomonuu.  OTpakaloT  MOHMMAaHWE  OHMOJOTHYECKOTO
MakposBosronus

1.MaxkposBomntonus.I naBHbIe
HaIIpaBJICHUS YBOJIIOLUU.

2.0OcHOBHBIE
3aKOHOMEPHOCTH IBOJIFOIUH.

3.0600marmmuii  ypok 1o
TeMe  OBOJIONUS  JKHUBBIX
OpPTraHU3MOB.

nmporpecca  Kak  NPOLBETAaHWS  TOM WM HHOU
CUCTEeMAaTUYECKOW TPYIIBI, a OMOJIOTHYECKOTO perpecca —
KaK YIHETEHHOTO COCTOSIHUS TaKCOHA, MPUBOISIIEE €ro K
BBIMUpPaHUIO. J[atOT ompeneneHue W XapakTEPU3YIOT IYyTH
JTOCTIDKEHHST ~ OmoJiormueckoro  mporpecca  (TJIaBHbBIE
HampaBJIEHUsT TPOTPECCUBHON 3BOJIONUH): apoMopdo3a,
uauoaanTalu W obmed  nmereHepamuu. [IpuBomst
MPUMEPBI TUBEPIreHIIMM, KOHBEPIEHIMU U Mapajuleu3Ma.
OOBACHAIOT TPUYMHBI BO3HUKHOBEHHUS  CXOJHBIX  II0
CTPYKType W/ (YHKIUSM OPraHoOB Yy MpeACTaBUTENEH




pa3IMYHBIX ~ CHCTEMaTHYECKUX  TpYyNIl  OPraHU3MOB.
3anoOMHHAIOT OCHOBHBIE MPaBWJIA 3BOJIOLMH, OILEHUBAIOT
Pe3yJIbTaThl 3BOJIIOLUU

16 | Tema 4.7.  Bo3HUKHOBEHHE XapakTepu3yroT XUMUYECKHUH, TPeIOH0IOrnYecKuil (Teopus
)1K1é3HH Ha 3emyie akanemuka A. M. OnapuHa), OMOJIOTHYECKUI U COLUATTBHBIH
-(LOBPEMCHHPIC STambl  pasBUTHS  KWMBOM  Marepuu.  Onpenensior
HpCACTABICHIA 0 (HUIOTEHETUYECKHUE CBA3HM B KHUBOM IPHPOJE U CPABHMBAIOT
BO3HHU o N
OSHMKHOBCHHM  KM3HI  Ha MX C €CTECTBEHHOM KIacCU(DMKALMEH JKUBBIX OPTaHU3MOB
3emute.
2.HavanbHbie STarbl
Pa3BUTHUS HKU3HH.
17 | Tema 4.8. PasButue Xu3Hu XapakTepu3yroT pa3BUTHE )KU3HU Ha 3eMiie B apXeHCKYI0 U

Ha 3emiie

1.Pa3zButne KU3ZHU B
apXeUCKyro
IIPOTEPO30MCKYIO,1ATIC0301C
KYIO 3pYy.

2.Pa3Butne KU3HU B
ME3030MCKYIO 3Py 3pY
3.Pa3Butue KUZHH B

KalHO30MCKYIO 3py.

IIPOTEPO30MCKYIO 3pbl. OTMEUAIOT IEPBBIE CIIEABI )KU3HU Ha
3emuie; MOSIBJICHUE BCEX COBPEMEHHBIX THIIOB
0€CI03BOHOYHBIX JKUBOTHBIX, MIEPBBIX XOPAOBBIX
JKUBOTHBIX; Pa3BUTHUE BOJHBIX PACTEHUN. XapaKTEPHU3YIOT
pa3BUTHE KU3HU Ha 3eMile B NAJIE030MCKYI0 3py. OT™MEUaroT
MOSIBICHHE  CYXONYTHBIX  pPacCT€HHWH;  BO3HUKHOBEHHE
MO3BOHOYHBIX (PbIO, 3E€MHOBOJAHBIX, MPECMBIKAIOLINXCS).
XapakTepusyroT pa3BUTHE KU3HU HA 3eMJIe B ME3030HCKYIO
U KalHO30MCKYyr0 9pbl. OTMeuaroT TMOSIBIEHHE U
pacIpoCTpaHEeHHE ITOKPBITOCEMEHHBIX pacTeHui;
BO3HMKHOBEHHME NTHUL U MIICKONMUTAIOIINX; IOSBICHUE U
pa3BUTHE IPUMATOB. XapaKTEPU3YIOT MECTO 4YEJIOBEKa B
KUBOM TIPUPOZE, €ro CHUCTEMATHYECKOE IIOJIOKEHUE B
CUCTEME KUBOTHOTO Mupa. OTMEYAOT IPU3HAKU U CBOMCTBA
YEJIOBEKa, II03BOJIAIOIIME OTHECTH €ro K pPasIu4yHbIM
CHUCTEMAaTUYECKUM rpymniam [apcTBa JKUBOTHBIX.
OnucelBalOT CTaAWM SBOJIIOIMM YEJIOBEKA: APEBHEHIINX,
JPEBHUX U NIEPBBIX COBPEMEHHBIX JItoiel. PaccmarpuBaroT n
3alIOMMHAIOT MONYJSIIIMOHHYIO CTPYKTYpy Yy Buaa Homo




sapiens (pacsr). 3HaKOMSATCS c MEXaHU3MOM
pacooOpa3oBaHusl, OTMEYasi €AUHCTBO MPOUCXOXKIICHHS pac.
[IpuBoOAT apryMEHTHPOBAHHYIO KPUTHKY TEOPUHU pacu3Ma

Pasznea 5.
B3aumooTHOIICHUSA
OpraHm3ma " cpeasbl.
OCHOBBI KOJIOTHH
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Tema 5.1. buocdepa, eé
CTPYKTYpa B GyHKIUU
1.Ctpykrypa brocdepsr

2.KpyroBopor BelecTts B
npupojie

3.buoreonenos3sl u
OHMOIIEHO3BI

4.A0uotnueckue HakTopbl

buotnyeckue pakTopsl

@opMyIHpPYIOT OCHOBHBIE ITONIOkeHU yueHus B. . Bepranckoro
0 6uochepe. OOBACHIIOT HEBO3MOXKHOCTb CYILIECTBOBAHUS KU3HU
3a rpaHuuaMu  Ouocdepbl. XapaKTepU3ylOT  KOMIIOHEHTBI
ouocdepsl. OmpenensioT riaaBHyo GYHKIUIO Ouocdepbl Kak
obecrieueHre OMOTEHHOTO KPYroBOpOTa BEIISCTB Ha IUIAHETE.
XapakTepu3yloT OCHOBHbIE KPYTOBOPOTBI: BOJBI, YIJIEpOa, a30Ta,
docdopa u ceprl. OLIEHUBAIOT 3HAYCHUE KPYrOBOPOTOB BEIIECTB
JUIsl  CyLIECTBOBAaHMsI KM3HM Ha 3emwse. Onpenensoor W
aHAIM3UPYIOT  TOHSTHUSL  «3KOJOTUS», «cpeaa  OOUTaHUS»,
«QKOCHUCTEMAY, «OHOTeOleH03», «OHMOIEHO3», «IKOJIOrHYecKas
nupamMuia». XapakTepu3yloT aOMOTHYEeCKHMe U OMOTHYECKHE
(dakTopsl, HAa KOHKPETHBIX MpUMepax JIEMOHCTPHPYIO HX
3HayeHue. XapaKTepu3yloT (OpMbl B3aHMOOTHOIIEHUN MEXIY
OpraHu3Mami.  XapakTepu3ylOT  KOMIIOHEHTHl  OHMOLIeHO3a,
NEPEYUCIISIIOT MPUYUHBI CMEHBl OHOLEH030B. DOpMyIUpPYIOT
MPEJICTAaBIICHUS O LEMSIX U CEeTSAX MUTAHUS
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Tema5.2.  buochpepa u
YEJI0BEK

1.0xpana MIPUPOJIBI.
2.IIpupoanbie pecypchl U HX
UCII0JIb30BaHUE

OnuceiBaroT BOS)I@fICTBI/IG JKMBBIX OpPraHUW3MOB Ha IIJIAHCTY.
PaCKpLIBaIOT CYIITHOCTH MMPOICCCOB, MPUBOAAIINX K O6pa3OBaHI/IIO

MOJIE3HBIX ~ HCKOMAeMbIX,  pPa3jM4al0T  HCUeplaeMble U
HEHCUYEPIaeMble  PECypchl.  AHANMM3UPYIOT  AHTPOIMOTCHHBIC
dakTopel  BO3ACHMCTBHST ~ Ha  OWOIICHO3BI,  IOCIEICTBUS

XO3SUCTBEHHOU AESITEbHOCTH YesoBeKka. PackpbIBaloT mpob6iieMsl
PaMOHAIBHOTO MPUPOIONOIB30BAHNUS, OXPAHbI IPUPOJIBI
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[ToBTOpEHKHE H3Yy4YEHHOTO B 9
KJ1acce

Hroro:

68







