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Hopmamusno-npasosas b6aza

Pabouas nporpamma o 6uonoruu , 1yt 9 kiracca cocTaBlieHa Ha OCHOBE:
1. denepansHoTro 3aK0HA Poccuiickoit @enepamuu ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny;

2. denepanbHOTo rOCYIapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO 00IIEro 00pa30oBaHusl, yTBEPKICHHOTO MPUKa30M MUHOOpHAYKH

P® o1 17.12.2010 Ne 1897 (c nmocienyromuMu U3MEHEHUSIMH );
3. OcHoBHo# oOpa3oBarenpHas nporpamma ['6OY COIIl . MaciieHHUKOBO
4, VYyebnoro miana 'bOY COI n. MacnennukoBo Ha 2020-2021 yueOHBI roa

3agaum o0yyeHus:
1.®opmupoBaHue ETOCTHON HAYYHON KapTUHBI MUPA;
2.ITornmaHMe BO3pacTalolIeil pojii €CTECTBEHHBIX HAyK M HAyYHBIX HCCIIEIOBAaHUI B COBPEMEHHOM MUDE;
3.0BnazeHre HayYHbIM MOIX0A0M K PELICHHUIO PA3IUYHbIX 3ajad,

4.0Bnazeane yMeHUAMHU (GOPMYTHUPOBATH TUTIOTE3bI, KOHCTPYHPOBATh, IPOBOINUTH SKCIIEPUMEHTHI, OIICHUBATDH MOTyYEHHBIE PE3YIbTATHI.

YMK

YueOHo-MeToIruecKoe odecneyeHne yueOHoro mpouecca npeaycMarpiBaet uenoib3oBanne Y MK (yaeOHO-METOIMUECKIX KOMIUIEKTOB) 10
6uozoruu ¢ 5 no 9 kiacc.

1. Cusornasos B. U., ITnemakoB A. A. buonorus. Beegenue B Ouosnoruto. 5 kinacc: yueouuk. — M.: Ipoda, 2019r.- 159c¢.

2. CwusornazoB B.U. buosorus. )Kupoii opranms3m. 6 kiacc: yaeOHuk. — M.: [lpoda, 2019 r. — 175¢.

3. CusornazoB B. U., Caiua M. P., Kamenckuit A.A. buonorus. MHOrooOpa3ue »KUBBIX OpraHU3MOB. 7 kjacc: yueOnuk. — M.: [Ipoda, 2019
r. - 255¢.

4. CusornazoB B. ., Canun M. P., Kamenckuit A.A. buonorus. Yenosek. 8 kiacc: yue6nuk. — M.: [lpoda, 2019 r. — 303c.
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PACIIPEJIEJIEHUE YUEBHOU HATPY3KU,
N3MEHEHU A, BHECEHHBIE B I[IPOTPAMMY

9 ki1ace

Hassanue pasnena Kommaectso | KommyectBo | KomuuectBo
4acoB B mabopaToOpH | MPaKTHYECKU
paboueit BIX paboT X pabor

nporpamme

BBenenue 3

Paznen 1. CtpykTypHas opranuszanus kusBbix | 11 1

OpraHU3MOB

Pazen 2. Pa3MHOXEHWE M HHIUBHyaTbHOE 6

pa3BUTHE OPTaHU3MOB

Paznen 3. HacnencTBEHHOCTh U MU3BMEHUYHUBOCTD | 23 2

OpraHU3MOB

Paznen 4. OBomtonus xuBoro mupa Ha 3emne | 19 3

Pazpen 5. B3auMOOTHOIIEHUS OpraHU3Ma U 6 1 2

cpenpl. OCHOBBI DKOJIOTHH

PesepBHOE Bpems

HTroro 68 7 2

OcHoBHO# popMoii opraHuzanruy 06pa3zoBaTEIFHOIO MPOLEcca PU peain3aiy padodel IporpaMMEl SIBISIETCS YPOK.




DopMBbI Y4eOHOM TeATeILHOCTH YIAIUXCS — MHVBUTyaJIbHAS, TPYIIIOBasi, (DPOHTAIBHASL

Hcnone3yroTes Crenyromye THIIbI YPOKOB: KOMOMHUPOBAHHBIN YPOK, YPOK 3aKpEIUICHUS H3yUYEHHOTO MaTepHala, YPOK-IEKIHs, YPOK — IPAaKTHKYM, YPOK-
CeMUHap.

OcHoBHOI1 ()OpPMOI1 HTOTOBOT0 KOHTPOJISI SBIISETCS TECTUPOBAHMUE.

Ipeodagaronmmu (popMaMHi TEKYIIEro KOHTPOJISI 3HAHWI, YMEHHIA, HABBIKOB B 5-9 -X Kjaccax BBICTYNAIOT MUCHMEHHBINA OMPOC (TECTHI C HCIONIB30BAHHEM
G epeHIMPOBAHHbIX 3aIaHKi) U YCTHBIN (MHIUBHIyaTbHAs U QPOHTAIBHAS Oecea).

PE3YJIBTATbBI OCBOEHUS KYPCA
«buonorus. Odume 3aKkoHoMepHOCTH. 9 KiIace»
IIpenmeTHbIe pe3yabTaThl 00yYeHHSA
Vyamuecs T0JKHBI 3HATh!
— AHTPONOTeHHBIE (haKTOPBI CPEIbI;
— Ouorenernyeckuii 3akoH 3. ['exkens u K. Mrosepa,
— OMOJIOTMYECKUI U COLMAIbHBIN CMBICII COXPaHEHUs BUIOBOTO Pa3HOOOpa3usi OMOLIEHO30B;
— OHMOJIOTHYECKUI CMBICIT MUTO3a.
— B3msaasl K. JIuHHEs Ha cucTeMy >KUBOT'O MHPa;
— BH/JIbl U3MEHUYMBOCTH M Pa3INUUA MEXTY HUMHU.
— TJIaBHBIE HAIPABJICHU SBOJIIOLMH: OMOJIOTHUECKUI Tporpecc 1 OMOJIOTMUECKU perpecc;

— I'JIaBHBIC YaCTH KIICTKH,

— JIBXKYIIUE CUJIbI AaHTPOTIOTE€HE3a,

— 3akoH Moprasa.



— 3aKoHbBI Menens;

— 3alOBEJHHUKH, 3aKa3HUKH, apku Poccuu;

— 3HaYeHHe 3a00THl O TOTOMCTBE JJIs1 BBDKHBaHMUS,

— KOMITOHEHTHI )KHBOTO BEIIECTBA U €0 (yHKLUH;

— MaKpo3JIeMEHTBI, MUKPO3JIEMEHTBI, HX BKJIJ B 00pa30BaHNE HEOPraHUIECKUX M OPTraHUYEeCKUX MOJIEKYJT )KHBOTO BELIECTBA,
— Mei03 U ero OuoJoruyecKoe 3HaYCHNUE;

— METO/BI CeNeKIINH;

— MHOroo0pasue GopM 6ecroI0ro pa3MHOKEHUS U TPYIIIBI OPTaHU3MOB, JJIsl KOTOPBIX OHU XapaKTEPHBI;
— MHOT000pa3ue SyKapuor;

— HewcyepraeMbIe U MoyeprnacMblie pecypehl,

— HECKOJIBKO pacTeHUH U KUBOTHBIX, 3aHECEHHBIX B KpacHyto KHUTY.

— ompeJieNieHne TIOHATHI «Onocdepa», «IKOJOTHS», «OKPYXKAMIas Cpelay, «Cpela OOUTaHHA», «IPOAYIEHTB», «KOHCYMEHTBD», «pPEeIyLEHTHI»;
OHTOT'CHE3»; «BHI» U IIOMYJISAIMSY, «TCH», «IOMHHAHTHBIM T'€H», «PEIECCUBHBIA I'€H», IPU3HAKY», «CBOHUCTBOY», «(DEHOTHID», «TCHOTHID,
HACJIEJICTBEHHOCTHY, KA3MEHYHBOCTEY, «MOAM(DUKAINI, «HOPMA PEAKIUI», «MYTalUN», «COPT», IMOPOAa», IIITAMM; IIPOKAPHUOTHI», «IYKAPHOTHI»,
«XPOMOCOMBI», «KapUOTHUIDY,

«MHTO3»;

— TIPUHIMITBI CTPYKTYPHOIH OpraHu3aliy 1 (YHKIMU YTIEBOJIOB;
— IpoLEeCcC raMeTOreHesa;

— IPAMOE Pa3BUTHE;

— pabotsr A. H. CeBepuoBa 06 3MOprHOHaIBHON H3MEHUYMBOCTH.
— OpraHoWbl IUTOILIA3MBI, BKIIOUCHHS;

— OPUCHTHUPOBOYHOC YHCJIO U3BCCTHBIX BUIOB KUBOTHLIX, paCTeHHﬁ, IpH6OB U MUKPOOPraHU3MOB.

— OCHOBHBIC 3aKOHOMEPHOCTH 3BOJIIOLMH. JUBEPTCHIMIO, KOHBEPICHIUIO U ITAPAJIICIIN3M,



— OCHOBHBIE MOJ0kKeHUs 3BoonuonHoN Teopun K. b. Jlamapka, e€ mo3uTHBHBIE U OIIMOOYHBIEC YEPTHI;
— OCHOBBI PaIlMOHAIBHOTO MPUPOIOIIOIB30BAHUS;

— 0COOEHHOCTH MPUCTIOCOOUTEILHOTO TIOBEACHHUSI.

— 0COOEHHOCTH CTPOCHUSI PACTUTEIBHOM 1 )KHBOTHOMN KIJIETOK;

— pachl 4eJIOBEKa U UX XapaKTepHbIe 0COOCHHOCTH.

— pe3yabTaThl 3BOJIOIUH.

— POJIb KATHOHOB ¥ aHUOHOB B 00€CIICYEHUH MPOLIECCOB YKU3HEACATEILHOCTH;

— POJIb XUMUYECKUX DJIEMEHTOB B 00pa30BaHUM OPraHUIECKUX MOJIEKYT;

— CBOMCTBA KUBBIX CHCTEM M OTJIMYHE UX NMPOSBIECHUI OT CXOIHBIX MPOLIECCOB, MPOUCXOAANINX B HEXKUBON TPUPOJIE;
— CBOIICTBa YeNOBeKa KaKk OMOJIOTHYECKOTO BU/IA,

— CHCTEMaTHYECKOE IMOJIOKEHUE YEIOBEKa B CUCTEME KUBOTO MHUPA;

— CMBICJI ¥ 3HaYCHHUE SIBIICHUS T'€TE€PO3UCA U TOTUILIONIHH.

— COCTaBJISATh T€HOTHITBI OPTaHU3MOB U 3aIIUCHIBATh UX F'AMETHI;

— COCTaBJIATh MPOCTEHIINE POJOCIOBHBIE U PELIaTh TEHETHUECKUE 3a1aUH.

— CHOCOOBI M METOABI OXPaHbI IPUPOABI;

— CTaJIul MUTOTHYECKOI'0 LIMKJIa U COOBITHS, POUCXOISIINE B KJIETKE HA KXKIOH U3 HUX;

— CTpOCHHUE MPOKAPHOT (OaKTEpUH U CUHE3ENIEHBIE BOJOPOCIH (LIMaHOOAKTEPHH));

— CTpPOEHHUE NMPOKAPUOTUYECKON KIIETKH;

— CTPOEHUE FyKapUOTHUYECKOH KIIETKH,

— CTPYKTYpY ¥ KOMIIOHEHTHI OHOC(EpHI;

— cTpykTypy HykienHoBbIX kucioT (JJHK u PHK).

— CYIIHOCTb T'CHCTUYCCKHUX MMPOLECCCOB B MOMYJIAUAX,



— CYIIHOCTh '€HETHYECKOTO OMpEICICHHS T10JIa Y PACTCHUI U )KUBOTHBIX;

— CYIIHOCTh THOPHUIOJIIOTHYECKOT0 METO/Ia H3YUCHHUS HACIICICTBEHHOCTH;

— CYIIHOCTb OIUIOZIOTBOPEHUSI.

— CYIIHOCTB IOJIOBOTO PA3MHOKCHUS U €r0 OMOJIOTHYECKOE 3HAUCHUE;

— Teoputo akagemuka A. M. Onapuna o MpoUCX0XKICHUH KU3HU Ha 3eMIIe.

— THIBI TOKPOBUTEIBCTBEHHOI OKpacku (CKphIBAOLIIAs, PEJ0CTeperaronas) U uX 3Ha4eHHe I BbDKUBAHUS,

— YPOBHHU OpraHu3alvin JKUBOM MAaTCprr U HAYUYHBIC JUCHUILIMHBI, 3AHUMAIOIIUEC U3YUCHUEM IIPOUECCOB KU3HECACATCIbHOCTU HAa KaKAOM U3 HUX,
— YPOBHH CTPYKTYPHOI OpraHu3aiiy OSIKOBBIX MOJICKYIT,

— yuenue Y. JlapBuHa 0 €CTECTBEHHOM OTOODE.

— yuenue Y. /lapBuHa 00 UCKyCCTBEHHOM OTOOpE;

— (opmsl Bu1000pa30BaHus.

— (hopMBI TOCTIMOPHOHATTLHOTO TEPHOIA PA3BUTHSI: HEMPAMOE Pa3BUTHE, PA3BUTHE MOJIHBIM U HETTOJIHBIM MTPEBPAIlCHHEM;
— XapakTep BO3JICHCTBUSI YeToBeKa Ha orochepy;

— XMMHYECKHE CBOMCTBA M OMOJIOTUYECKYIO POJIb BOJIBI;

— XMMHYECKUH COCTaB KUBBIX OPTaHU3MOB;

— [ApCTBA XKUBOH MPHUPO/IbI, CHCTEMATHKY H NIPEACTABUTEIICH PAa3HBIX TAKCOHOB;

— BTaIlbl PA3BUTHUS KUBOTHBIX U PACTECHHUN B PA3IMYHBIC TEPUOJIBI CYIIIECTBOBAHHUS 3EMITH.

— DTaIlbl CTAHOBJICHHS Y€JIOBEKa KaK OMOJOTMYECKOTO BH/IA;

— OTallbl 3M6pI/IOHaHBHOF0 pa3BUTUA ():[pO6J'ICHI/Ie, racTpyidauus, opr aHOFCHCB);

VYuaiuecs 10TKHbI YMETh:



— J1aBaTh ONpeeICHNE MTOHATHAM «BHI» U «IOMYJISIIHSY;

— JaBaTh ONpEeICHUs] YPOBHEH OpTaHU3alMHU KUBOTO M XapaKTepU30BaTh MPOLIECCHI KU3HEACITENbHOCTH HA KQKJOM U3 HUX;
— J1aBaTh OLIEHKY €CTECTBEHHOMY OTOOPY KakK pe3yJbTaTy O0pbOBI 3a CyLIECTBOBAHUE.

— WCTIONB30BaTh MPU PEIICHUH 33/1a4 [eHETHYECKYIO0 CHMBOJIUKY

— KJaccu(UIMPOBATH SIKOJIOTHYECKHE (DaKTOPHI.

— OOBIICHATH OMOJOTMYECKUN CMBICT Pa3BUTHS C METaMOp(Ho30M,;

— OOBSICHATH JIelicTBUE a0MOTHYECKUX, OMOTHUECKUX M aHTPOIIOTEHHBIX ()aKTOPOB;

— OOBSICHATH MECTO M POJIb IPOKAPUOT B OMOLIEHO3aX;

— OOBSICHATH MEXaHU3MBI TIepeiayy IPU3HAKOB U CBOMCTB M3 MOKOJICHUS B TIOKOJICHHE 1 BOSHUKHOBEHHE OTIIMYHN OT POJUTEIBCKUX (OPM Y TIOTOMKOB.
— OOBSICHATH OTHOCHTENBHBIN XapaKTep MPUCTIOCOOICHNH;

— OOBSICHATH MPUHIIUT JEHCTBUS (PEepMEHTOB;

— OOBSACHATH NPUYMHBI PA3CIICHUS BUI0OB, 3aHUMAIOIINX OOIIUPHBII apeail OOUTaHMs, Ha MOITYJISIIUH;

— OOBSACHATH MPOLIECC MeH03a, MPUBOIAIINIA K 00Pa30BaHUIO I'aIUIOMIHBIX TaMeT.

— OOBSCHATH, KaK MPOSBIISFOTCS CBOWCTBA )KUBOTO Ha KaXKJIOM M3 YPOBHEH OpraHH3aliH;

— OOBSACHATH, IOYEMY OPTaHH3MBI OTHOCST K pa3HbIM CHCTEMAaTHYECKUM TPYIIIaM.

— ONHCHIBATh OMOJIOTNYECKHE KPyTrOBOPOTHI BEIIECTB B IPHPOJIE;

— OMNHUCHIBATh FTEHETHUECKUH anmapar OakTepui;

— ONHUCKEIBATE OOMEH BCHICCTB U IMMPEBPALICHUC SHCPI'UH B KIICTKE;

— OIHCHIBATH MPOIIECC CMEHBI OMOIIEHO30B M BOCCTAHOBJICHHS IPUPOIHBIX COOOIIECTB,;
— OIMCHIBATH MPOIIECCHI CIIOPOOOPA30BAHUS U PA3MHOKECHHUSI POKAPHOT;
— OIHCHIBATH MPOIIECCHI, MPOTEKAIOIINE TIPH IPOOICHUH, TACTPYIISIIINH H OPTaHOTCHE3¢E,;

— ONMCHIBATh PA3BHUTHE )XKU3HM HA 3eMJI€ B apXEHCKYIO B MTPOTEPO30HCKYIO IPHI;



— OMNHUCHIBATh Pa3BUTHE KU3HU HA 3eMile B KaliHO30HCKYIO 3py.

— OMNHUCHIBATh Pa3BUTHE KU3HU Ha 3eMIle B ME3030HCKYIO 3pY;

— OMHUCHIBATH Pa3BUTHE KU3HU HA 3eMIIe B MAIC030HCKYIO 3pY;

— OMHUCHIBATH CTPOCHUE U (PYHKIIUH XPOMOCOM.

— OIpoBepraTh TEOPUIO pacu3Ma.

— OMpeNeNIATh 3HaYeHNE BHYTPUBHUIOBOM, MEKBUIOBON OOPHOBI 32 CyIIeCTBOBAHUE U OOPHOBI C a0MOTHYECKUMU (paKTOpaMu Cpeabl;
— OTMeYaTh SHEPTeTUUECKYIO POJIb YIIIEBOJIOB U IIACTHUECKYIO (DYHKIIMIO JKUPOB.

— OILIEHUBATh 3HaueHHe IBoMononHol Teopun JK. b. Jlamapka amst pa3BuTust OMOJIOTHH;

— OILIGHUBATh CKOPOCTH BUAOOOPA30BaHUS B PA3THYHBIX CHCTEMATHIECKUX KaTEeTOPHSIX )KUBOTHBIX, PACTCHUH U MUKPOOPTaHU3MOB.
— MEPUOIN3ANNIO UHIUBUYaTbHOTO Pa3BUTHS,

— TIOJIOKEHUS KIIETOYHOH TEOPUU CTPOCHHSI OPTaHU3MOB,;

— NPEACTABJICHUS €CTECTBOUCIBITATENEH 101aPBUHOBCKOM 3MI0XH O CYLIHOCTHU JKUBOW PUPOJIBL;

— NPUBOJUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHOM U €CTECTBEHHOW CHCTEM KJIaCCHU()HKALIMH )KUBBIX OPTaHU3MOB,

— NPUBOJIUTH NOAPOOHYIO CXeMy Mpolecca OHOCHHTe3a OEJIKOB.

— IPUBOJUTH IPUMEPHI TOMOJIOTUYHBIX H aHAJIOTHYHBIX OPTaHOB.

— NPUBOJIUTH IPUMEPHI IPUCTIOCOOUTENBHOTO CTPOEHUS TEJla, TOKPOBUTEIBCTBEHHON OKPACKU IIOKPOBOB U ITOBEACHMS )KUBBIX OPraHU3MOB.

— INPUMCHATH Ha IMPAKTHUKE CBCIACHUA 00 JKOIOTHMYECKUX 3aKOHOMCEPHOCTAX B IMPOMBIIIIICHHOCTU U CEJILCKOM XO3SMCTBE JIA HpaBHHBHOﬁ OopraHuvsanuvuun
JICCOBOJACTBA, pBI60BO,Z[CTBa, a TaKiKe JIs pCHICHHA BCCIr0 KOMIIJICKCA 3aa4 OXpPaHbl 0pr>i<a10mel71 CpCAbl U PpAlITMOHAJIBHOT'O IPHUPOAOIIOJIB30BaHU.

— pa3jan4aTtb CO6BITI/I$I, COIIPOBOXAAIOIIUEC PA3BUTHUC OPraHMU3Ma IIPHU MOJTHOM M HCIIOJTHOM IIPEBPAILICHUH,

— PacCKprIBaTh CYIIHOCTh U 3HAYCHUEC B IPUPOJC CaMOPETYIIALMNHU,

— pacCrio3HaBaTb MYTallTUOHHYIO U KOM6I/IHaTI/IBHYIO U3MEHYHUBOCTD.



— CTPOUTH CXEMBI CKpPEIIUBAHUS IPH HE3aBUCHMOM U CLICTUICHHOM HAacCJIeJOBaHUH, HACIEJOBaHUH, CIIETUIEHHOM C TIOJIOM;
— XapaKTepHu30BaTh OMOJIOrMYECKOE 3HAYEHUE OECII0IOr0 Pa3MHOKECHNUS;

— XapakTepHu30BaTh OMomaccy 3eMiIH, OMOIOTHUECKYI0 TPOLYKTHBHOCTE;

— XapaKTepu30BaTh TEHOTUI KaK CHCTEMY B3aMMOJICHCTBYIOIIMX T€HOB OpraHU3Ma;

— XapaKTepHU30BaTh U Pa3INyuaTh 3KOJIOTHUECKUE CUCTEMbl — OHOIeoLeH03, OMOLEHO3 U arpoLeHo3

— XapaKTepHu30BaTh META00IN3M y IPOKAPHOT;

— XapaKTepU30BaTh MPEANOCHUIKY BO3SHUKHOBEHUS HBOIIOLIMOHHOK Teopun Y. JlapBuHa;

— XapakTepu30BaTh MPUYUHEI OOPHOBI 32 CYIIECTBOBAHHE;

— XapaKTepHU30BaTh MPOLIECC IKOIOTUUECKOT0 U reorpauueckoro Bu1000pa3oBaHus;

— XapaKTepHU30BaTh IyTH JOCTUKEHHS OMOJIOTNYECcKoro mporpecca: apoMopho3, HaHoaJanTaluio 1 O0LIyI0 JereHepaltIo;
— XapakTepu30BaTh POJIb MPSIMOXO0XKICHHS, Pa3BUTHS F'OJOBHOTO MO3Ta U TPy/ia B CTAHOBJICHUH UYEJIOBEKA;

— XapaKTepH30BaTh CBOMCTBA KUBBIX CUCTEM;

— XapakTepu30BaTh (HOPMBI B3aMMOOTHOLICHUH MEXly OPraHU3MaMU: CUMOMOTHYECKHE, aHTUOMOTHYECKUE U HEUTpPaJIbHBIE.
— XapakTepu30BaTh (POPMBI TOCTIMOPHOHAIEHOI'O Pa3BUTHS,

— XapaKTepu30BaTh (PYHKINH OEIIKOB;

— XapakTepu30BaTh (PYHKINK OPraHOMIOB LIUTOIUIA3MBI, 3HAUYCHNE BKIFOUECHUN B )KU3HEAEATEIbHOCTH KIETKH,

— XapaKTepU30BaTh XUMUYECKHUHI, TPEIONOIOTMUECKHiA, ONOIOTMYECKUI U COIIMAIBHBIN 3Talbl pa3BUTHS )KUBOH MaTEpPHH.

MeTtanpeaMeTHbIe pe3yabTaThl 00y4YeHHs
Yuawuecs oonocner ymemy:

— BBITIONHATH J1TaOOpaTOpHBIE PA0OTHI MO/ PYKOBOACTBOM YUUTEIS;
— BBISBJISITH NPU3HAKY CXOZACTBA M Pa3JIMuusl B CTPOCHUH, 00pa3e )KU3HU U [TOBEJCHUHN KUBOTHBIX U YEIOBEKa;

— I'OTOBUTL YCTHBIC COO6IJ.[€HI/ISI 1 MNCHbMCHHBIC pe(bepaTLI Ha OCHOBC O606H_IGHI/I$I Marepuaia y‘le6HI/IKa nu I[OHOHHHTCHBHOﬁ JINTCPATYPHBI;



— JIaBaTh XapaKTEPUCTUKY TCHETUICCKUM METOJIaM M3Y4YCHHUsI OMOJIOTHUECKUX 00BEKTOB,;

— n30MpaTenbHO OTHOCUTHCS K OMOJIOTHUECKOM HH(OPMAITHH, COJISpKaIIeiics B CPEICTBAX MACCOBOM HH(pOpMAIIHY.
— WLIIOCTPUPOBATH OTBET MPOCTEHIITMMHI CXEMaMU U PUCYHKAMU;

— WCIOJIb30BaTh MHYKTUBHBIN U JCTYKTUBHBIN TOXOAbI TIPY U3yYCHUH KPYITHBIX TAKCOHOB;

— HaxOguTh HWH(OPMALMIO O Pa3BUTHH PACTEHWH M J>KUBOTHBIX B HAYYHO-TIOMYJSPHOHM JMTEpaType, OMONOTHMYECKHUX CIOBApSX M CIPABOYHUKAX,
aHaJM3MPOBATh U OLICHUBATH €€, IEPEBOANTH M3 OJHOW (OPMEI B APYTYIO;

— 0000111aTh ¥ Ae7aTh BBIBOBI IO H3YYEHHOMY MaTepHaiy;

— OOBSICHATh PUCYHKH U CXEMBI, IPEICTABICHHBIC B YUCOHUKE,;

— OLICHUBATh CBOMCTBA NOPOJ AOMAIIHUX KUBOTHBIX U KYJIBTYPHBIX PACTCHUHN 110 CPABHEHHUIO C JUKUMU IPEIKaMHU;

— MOJIB30BaThCs MOUCKOBBIMU cucTeMamu HTepHeTa;

— NPEACTABIATh U3YYEHHBIH MaTepuall, HCIOJb3Ysl BO3SMOKHOCTH KOMIBIOTEPHBIX TEXHOJIOTHI.

— paboTaTh C IOMOJHUTEIbHBIMU HCTOYHUKAMU HH(OPMALIMU U UCIIOJIb30BaTh UX JJIS TIOMCKAa HEOOXOJMMOro MaTepHaa;
— paboTaTh ¢ MUKPOCKOIIOM U MU3TOTOBIIATE MPOCTEHIIINE TPenaparhl Uil MUKPOCKOIIMYECKOTO HCCIIEOBAHMSL.

— paboTaTh ¢ y4eOHHKOM U IUAAKTUIECKUMHU MaTepUalaMH,

— pa3pabaThIBaTh IIaH-KOHCIEKT TEMBbI, UCIIOJIBb3YsI pa3Hble HCTOYHUKH HH(OpMaLuy,

— CaMOCTOSITETIbHO COCTABJIATH CXEMBbl IPOLIECCOB, NMPOTEKAIOIIMX B KIETKE, M «IIPUBSA3BIBATH» OTHCIbHBIE HX 3Talbl K Pa3IMYHBIM KIJIETOYHBIM
CTPYKTypam;

— COCTaBJISATh KOHCIEKT naparpada yueOHuKa 10 W/iin 1ocie n3y4eHns: MaTepuaia Ha ypoke;
— COCTAaBIISATh CXEMBI U TaOJIHIIbI UTsI HHTETPAIMH [TOTyYeHHBIX 3HAHNH;

— CpaBHHUBATh U COIIOCTABJIATH MCKIY coOo COBPEMECHHBIX W MCKOIIACMBIX JXMBOTHBIX M3YYCHHBIX TAKCOHOMHUYCCKHUX I'PYIII, 3TAIbl pa3BUTHUSI ) KMBOTHBIX
N3Yy4YCHHBIX TAKCOHOMMYCCKHUX I'PYIIII, HpG}ICTaBHTeHeﬁ PAa3HBIX I'PYIIII paCTeHI/Ifl M JKMBOTHBIX, JI1€J1aTh BBIBOAbI HA OCHOBE CPAaBHCHUS,



JInyHOCTHBIE Pe3yabTAaThl 00yYeHHS

— I'OTOBHOCTB yJalllUXCs K CAMOCTOSATEIbHBIM ITOCTYIIKAM W aKTUBHBIM JIEHCTBHUSM Ha IIPUPOJOOXPAHUTEIIEHOM IIOIIPHUILE,
— KPUTUYHOC OTHOIICHUE K CBOUM IIOCTYIIKaM, OCO3HAaHUE OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI,

— OCO3HAHUE BXXHOCTH (POPMHUPOBAHUS IKOJOTHUYECKON KyIbTYphl HA OCHOBE MPU3HAHUS IICHHOCTH JKHU3HU BO BCeX €€ MPOSBICHUSAX W HEOOXOJTUMOCTH
OTBETCTBEHHOT0, OEPEKHOTO OTHOLICHUS K OKPYKAIOILCH cpere;

— OCO3HaHUE 3HaYCHUH 00pa30BaHus I TOBCEAHEBHON )KU3HU M CO3HAHHOTO BBIOOpa npodeccuw;

— OCO3HAHHUS y4alllUMHUCS OTBETCTBEHHOCTH U AoJjra nepes PoauHoi;

— OCO3HAHHOE, YBRKUTEIBHOE H A0OpOKENaTeIbHOE OTHOIICHNE K IPYTOMY YElIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO, KYIbTYPE;

— OTBETCTBEHHOE OTHOIIIEHHE K 00y4YEHHUI0, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOPa30BaHUIO;

—000Bb K MPUPOJIC, YYBCTBO YBAXKCHUS K YUEHBIM, H3YUarOIIMM XKHUBOTHBIM MUD, Pa3BUTh SCTCTHYECKOE BOCTIPUATHE OOIEHUS C dKUBBIMUA OPIaHU3MAaMU,
— MpU3HAHKE yYaIlIMMHCS TIPaBa KaKO0ro YeJoBeKa Ha COOCTBEHHOE apryMEeHTHPOBAHHOE MHEHHUE,

— cOOII0/IeHNe yJalIUMUCS U TPOTIaraH ia MpaBuJil MOBEACHUS B IPUPO/IE, MPUPOIOOXPAHUTEIBHON e TeNbHOCTH,

— CIIOCOOHOCTH yJamuxcs MPOBOAUTE padOTy HaJl OIIMOKAaMU JIJIsl BHECEHHUS KOPPEKTUB B YCBaWBaeMbIe 3HAHUS;

— yMeHHe apryMEeHTHPOBaHHO U 00OCHOBAHHO OTCTAWBATh CBOIO TOUKY 3PEHHUS;

— YMEHHE PEaNN30BbIBaTh TEOPETUUECKUE TTO3HAHUS HA TIPAKTHUKE;

— YMCHHC CJIyHIaTb W CJbIIIATh APYro€ MHEHHUE, BECTU JUCKYCCHUIO, YMCHUC OICPHUPOBATH q)aKTaMI/I KakK IJId O0Ka3aTe/IbCTBA, TaK U IJIS1 OIPOBCPIKCHUA
CYHIECCTBYOLICTO MHCHHH.

— y4YeHHE BBICTPAMBATH JIANBHEHINYI0O WHIWBUIYaJIbHYIO TPacKTOPHIO 0oOpa3oBaHHMsS Ha 0a3e opueHTau B Mupe npodeccuii M npodeccHOHaIbHBIX
MIPEOYTEHUH;

— (opMHUpOBaHUE MOTHUBAIMY K O0OYYEHUIO 1 TTO3HAHUIO, 0CO3HAHHOMY BhIOOpY Oymymiei npodeccui;
— (opMHpOBaHUE MEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH M OOIIECTBEHHOH MPAKTHKH,
— (popmupoBaHKE UYBCTBA POCCUHCKOM Ipa’kJaHCKOW MACHTUYHOCTH: TATPUOTH3MA, JTFOOBH 1 yBaXkeHHs K OTedecTBY, UyBCTBA FOPAOCTH 33 CBOIO POJIUHY.

BLIHYCKH]([K MMOJYYHUT BO3MOKHOCTD HAYYHTBHCH



* coOroaTh MpaBuia padoThl B KaOuHeTe OMOJIOruH, ¢ OMOJIOTHYECKMMU TPUOOpaMH U HHCTPYMEHTaMH,

¢ HCIIOJb30BATh HpI/IéMI)I OKa3aHHs nepBoﬁ oMo IMmpu OTpaBJICHUU SAJOBUTBIMU FpI/I6aMI/I, SAOOBUTBIMU PACTCHUSIMH, YKyCaX >XMBOTHBIX; pa60TBI C
OIIPEACTIUTECIIAMU paCTCHHﬁ; BbIpalllMBaHUA U PA3MHOXKCHHUS KYJIbTYPHBIX paCTeHHfI, JOMAIIIHUX XNBOTHBIX,

¢ BBIACJIATh OCTCTHYCCKHUEC JOCTOMHCTBA 00BEKTOB KHBOM IPUPOJEI,
¢* OCO3HAaHHO CO6J'I}OH3TI) OCHOBHBIC IPUHIIUIIBI U ITPpaBUJIa OTHOLICHUA K JKHBOM IpUPOIC;

* OPHEHTHPOBATHCS B CHCTEME MOPAJIbHBIX HOPM M IIEHHOCTEH MO OTHOIICHHIO K OOBEKTaM YKHBOW MPUPO/bI (MPU3HAHUE BHICOKOW IIEHHOCTH YKU3HU BO
BCEX €€ MPOSIBICHUSX, IKOJIOTNIECKOE CO3HAHKE, SMOIIMOHAIBLHO- IICHHOCTHOE OTHOIIICHUE K 00BEKTaM KUBOM MPUPOIBI);

* HaXOJIUTh MHPOPMAIMIO O PACTEHUSIX W XKUBOTHBIX B HAYYHO-TIOMYJISIPHOM JHTEpaType, OMOJOTMYECKHX CIOBapsAX W CIPaBOYHHUKAX, aHAIW3UPOBATh,
OLIEHUBATH €€ U MEPEBOANUTH U3 OTHON (POPMEI B APYTYIO;

° BI>I6I/IpaTI) [CJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX I[CI\/'ICTBI/IHX 1 IMOCTYIIKaX IO OTHOLICHUIO K JKHBOM Ipupoac.

* WCTONB30BaTh Ha TPAKTHUKE MPUEMBI OKa3aHUS TMEPBOW MOMOIIM TPH MPOCTYTHBIX 3a00JIEBAaHHSX, OXKOTaX, OOMOpOXKEHHSAX, TpPaBMax, CIIACEHHH
YTONAIOLIETO; PAlHOHAIBHON OpraHu3anMy Tpyla W OTAbIXa, MPOBEACHUS HAONIOJCHUH 3a COCTOSIHUEM COOCTBEHHOIO OpraHu3Ma; * BBIIACISTH
JCTETUYECKHE JOCTONHCTBA YEIOBEYECKOTO TEIIA,;

* pean30BbIBaTh YCTAaHOBKHU 3/I0POBOT0 00pa3a KH3HH;

* OPHEHTUPOBATHLCS B CUCTEME MOPAJILHBIX HOPM U IICHHOCTEH 110 OTHOIICHUIO K COOCTBEHHOMY 3/I0POBBIO U 3J0POBBIO IPYTUX JIFOJIEH;

* HAXOJWTh B y4eOHOH M HAYUHO-TIOMY/IAPHON ITUTeparype uHpopManuio 06 opraHu3Me yemoBeka, 0hOpMIIATE €€ B BHIE YCTHBIX COOOIIEHMH, IOKIaI0B,
pedeparos, npe3eHTaNNH,;

¢ AHAJIM3UPOBATh U OLCHUBATH LEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX )I€I7[CTBI/I$IX M IIOCTYIKAaxX II0 OTHOLICHMIO K 3J0POBBIO CBOEMY U OKPY>KAIOIIUX
OCICACTBUSA BIIMAHUA (baKTOpOB pHUCKa Ha 3JO0POBbLC UCTIOBCKA.

¢ BBIABUTATh I'MIIOTE3bI O BO3MOKHBIX ITOCJICACTBHUAX ACATCIIbHOCTH YCJIOBEKA B OKOCUCTEMAX U 6H0c¢>epe;

* aPI'yMEHTHPOBATh CBOKO TOYKY 3PCHHS B XOJI€ TUCKYCCHU IO 00CYKICHHUIO II100aJIbHBIX KOJOTHUECKUX MPOOIIEM.

COIEPXAHUE KYPCA



9 kiacce

Beenenue (3 4)

Mecto Kypca B CHCTEME €CTECTBEHHOHAYYHBIX IHCLUUIUIMH, a Takxke B Ouonornueckux Haykax. llemm W 3amaum Kypca. 3HadeHHWE OpeAMeTa s
[IOHUMAaHUS €AMHCTBA BCEr0 JKMBOTO M B3aMMO3aBHCUMOCTH Bcex dacTedl Ouocdeprl 3emun. OCHOBHbBIE NPU3HAKK JKMBOTO. YPOBHM OpraHH3allly
XKUBOW mpupoabl. Kitaccudukanms ;KUBBIX TPUPOIHBIX OOHEKTOB.

Paznmen 1. CtpykTypHas opranu3aiius kuBbix opranu3zmos (11 )
Tema 1.1 Xummdeckuii cocTaB KIeTKH (3 1)

DJeMEeHTHBIH COCTaB KIJIETKH. PacnpocTpaH€HHOCTH JIEMEHTOB, HMX BKIaA B OOpa3oBaHWE JKUBOW Marepud W OOBEKTOB HEXKWBOW MPUPOJBI.
MaxkposiaeMeHTsl, MHUKPOAJIEeMEeHThl. Heopranmdeckme MOJEKYIBl JKHBOTO BemlecTBa. Boma; e€ XuMmudeckue CBoiictBa W Owonormueckas ponb. Comun
HEOPraHNYECKUX KUCIIOT, X BKJIaJ B oOecreueHre IpoLeccoB )KU3HEASSATEIbHOCTH U NoiepaKaHue romeocrasa. OcMOC M OCMOTHYECKOE JIaBlIEHHE; OCMOTHYECKOE
MOCTYIUIEHHE MOJIEKYJ B KJIeTKy. OpraHuueckue MoJeKysbl. bruonorndeckue nonumepsl — O€NKH; UX CTPYKTypHas opranuzauus. OyHKIUU GENKOBBIX MOJIEKYII.
VYraeBozpl, HX cTpoeHHe U Ouojormyeckas poib. JKUpbl — OCHOBHOW CTPYKTYpHBIH KOMIIOHEHT KJIETOYHBIX MeMOpaH W ucrtouHHK sHeprud. JJHK — monekyisr
HacneacTBeHHOCcTU. Penyrumkanus JJHK, nepexnaya nHacneacTBeHHOM nHPOpMaLUK U3 OKOJIEHHs B okosieHue. [lepenava HacnencTBeHHONW HHPOPMALIMK U3 sApa B
nuromasmy; Tpanckpunims. PHK, e€ ctpykrypa u dynknun. Madopmannonssie, TpancnopTHeie, pudocomanbaeie PHK.

JeMoHcTpanus

OOBEMHBIE MOJIENTN CTPYKTYPHOH OpraHu3aliii OMOJIOTUIECKUX OJIMMEPOB — OENTKOB M HYKJIEMHOBBIX KHUCIJIOT, UX CPABHEHUE C MOJICJISIMU HCKYCCTBEHHBIX
MOJIMMEPOB (HAIPUMEp, MOTUBUHUIXIOPHUIIOM).

Tema 1.2. OOMeH BelecTB 1 IpeoOpa3oBaHUe SHEPTHHU B KieTKe (4 )

OOMeH BelIecTB W IpeBpalleHHe SHEPruyd B KJETKe. TpaHCHOpT BemiecTB depe3 KieTouHyto MmemOpany. [luHo- u daromuro3. Buyrpukierodnoe
MUILEBapEeHNE U HAKOIJICHNE SHEPTHH; PaCIICIUIEHUE TII0K03bl. brocuHTe3 O€NKoB, JKUPOB U YIIIEBOJOB B KIIETKE.

Tema 1.3. Crpoenue u GyHKIMU KIIETOK (4 1)

Knerounsle u Heknerouneie Qopmbel xku3HH. Bupycel. [Ipokapuotmueckue kieTku: ¢opMa u pasmepsl. lluTorumazma OakrepuanbHO# kieTku. OpraHu3aius
MeTabonu3Ma y npokapuot. ['eHeTnyeckuit anmapar Oakrepuit. CriopooOpa3oBanue. PasmHoxeHne. MecTo U pojib IPOKApPHOT B OHOLIEHO3aX. DyKapuoTHYeCKast
kietka. [{uTomna3zma sykapuotuieckor kiieTku. OpraHenibl ATOIIa3Mbl, UX CTPYKTypa u ¢pyHKmu. [{uTockener. BitoueHus 1 ux pois B MeTabO0JIM3ME KIIETOK.
Kierounoe sapo — MEHTp yHOpaBieHUS KU3HEICATCTLHOCThIO KIeTKH. OCOOCHHOCTH CTPOCHHS paCcTUTEIbHOW KieTku. Jlemenue kimeTok. KieTtkm B
MHOTOKJIETOYHOM opraHusme. [lonstume o muddepeHIMpoBKe KIETOK MHOTOKJIETOYHOTO oOpraHu3Ma. Mutotudeckwii 1ukia. Hapymienus B cTpoeHMH U
(hYHKIIMOHUPOBAHUH KJIETOK — OJTHA M3 MPUYHH 3a00JeBaHus opranu3ma. KietouHas Teopust CTpoOeHHS OpraHU3MOB.



JemMoHcTpanus

[IpuHIHMIIHATPHBIE CXEMBI YCTPOWCTBA CBETOBOTO W DJIEKTPOHHOTO MHKpPOCKOma. CXeMbl, WIIIOCTPUPYIOIINE METOABl TpenapaTUBHOW OHOXMMUU H
nMMyHONTOTHA. Monenn kineTkun. CXeMBI CTPOSHHUS OpPraHOWIOB PACTHTEIBHON M JKMBOTHOW KIIETOK. MEUKpompenaparbl KJIETOK PACTeHWH, XUBOTHBIX U
OJTHOKJICTOYHBIX TPUOOB. DUTYPHI MUTOTHYECKOTO JCIICHHUS B KJIIETKaX KOPEIIKa JIyKa 0]l MUKPOCKOIIOM U Ha cxeMe. MaTepuaibl, pacCKasbIBaroniue o ouorpadusx
VYEHBIX, BHECIIUX BKJIA]] B Pa3BUTUE KICTOUHON TCOPUH.

JlaGopaTopHbIe B TpaKTHYECKHE PaOOThHI

W3ydyeHune KIeTOK U TKAHEH pacTeHU U )KUBOTHBIX Ha FOTOBBIX MUKpOIpenaparax.
Paszzen 2. PasMHOXeHHE ¥ HHIUBHyaJIbHOE Pa3BUTHE OPraHu3MOB (6 1)

Tema 2.1. Pa3mHoXeHHe opranu3moB (3 9)

CymHocTh 1 (OpMBI pa3MHOKEHHUSI OpraHu3MoB. becrosioe pasMHOKeHHE pacTeHHWH W KUBOTHBIX. [l0OBOE pa3MHOMKEHHE >KUBOTHBIX M PACTCHUH;
o0pa3oBaHME MOJOBBIX KJIETOK, OCEMEHEHHME M OIUIOAOTBOpeHHE. bronormueckoe 3HadYeHHE IOJIOBOrO pa3MHOKeHMA. ['ameroreHes. Ilepwonmbl oOpazoBanums
MOJIOBBIX KJIETOK: pa3MHOYKEHHUE, POCT, CO3peBaHue (Meiio3) 1 (hopMUPOBaHUE MOJIOBBIX KJIETOK. OCOOCHHOCTH CriepMaToreHesa u oporenesa. OmIog0TBOPEHHE.

JeMoHncTpanus

[TnakaTel, WILTIOCTPUPYIOLIME CIIOCOOBI BEr€TATUBHOTO Pa3MHOKEHHUS! ITUIOJIOBBIX JIEPEBbEB M OBOLIHBIX KYJIBTYp. MHEKpoIpenapaTsl SUIEKIETOK.
doTtorpaduu, oTpaxkarouye pazHooOpasre NOTOMCTBA y OJHOM Mapbl pOJUTEIICH.

Tema 2.2. UHauBUIya bHOE pa3BUTHE OpraHu3MoB (oHTOreHe3) (3 u)

OMOpuoHaNBHBIN Heproa pa3BuTus. OCHOBHBIE 3aKOHOMEPHOCTH JpoOJieHMs; 0Opa3oBaHME OJHOCIONHOrO 3apojslma — OmacTynsl. [acTpyssmus;
3aKOHOMEPHOCTH 00pa30BaHMsl IBYCIOWHOIO 3apojbllia — racTpyiibl. llepBuuHBIl opraHoreHes u JanpHenas auddepeHIpoBKa TKaHEH, OPraHOB M CHUCTEM.
[MoctamMOproHanbHeI  TiepuoJ; pa3BuTus. DopMBl MOCTIMOPHOHAIBHOTO TEpHoAa pa3BUTHS. HempsiMoe pas3BUTHE;, TOJHBIA W HEMONHBIH MeTaMopdo3.
Bronornueckuii cmbicn pazButus ¢ Meramopdozom. Ilpsmoe passurme. Crapenue. OOmme 3aKOHOMEPHOCTH pa3BUTHs. brorenermueckuil 3akoH. CXOACTBO
3apojbilieil ¥ SMOpHOHANbHAS JAMBepreHims npu3HakoB (3akoH K. bapa). buorenernueckuii 3akon (3. I'ekkens u K. Miomtep). Padorer A. H. CeBepiioBa 00
SMOPHOHATILHOIN N3MEHUYMBOCTH.

HemMoHcTpanus

Tabmuupl, WUIFOCTpUpYIOIIKE Tpoliece MeTaMopdo3a y 0ECrio3BOHOUHBIX (KECTKOKPBUIBIX M YEHTyHYaTOKPBUIBIX HACEKOMBIX) U TIO3BOHOYHBIX (aM(pHUOMii).
Tabnuiibl, OTpa)xkaromye CX0JICTBO 3apOJIbIIIEH MO3BOHOYHBIX JKUBOTHBIX. CXeMBbI IPE0Opa30BaHUs OPTaHOB M TKAHEH B (PHIIOTCHE3E.

Pa3znen 3. HacieicTBEHHOCTh M KI3MEHYMBOCTH OPraHu3MoB (23 )

Tema 3.1. 3aKkOHOMEPHOCTH HaclieI0BaHus PH3HAKOB (12 1)



Otkpeitue I'. MeHzaeneM 3aKOHOMEPHOCTEH HacleAOBaHUS MPU3HAKOB. [ MOPUIONIOTHMYECKUN METOJ] W3YYCHHUs HACICACTBEHHOCTH. MOHOTHOPHUIHOE U
TTOIMTHOPHUIHOE CKpeImuBaHue. 3akoHBI Menzaens. HezaBucumoe W cHeIieHHOE HacliemoBaHWe. |'eHeTHIecKOoe OIpereNIieHHe Ioja. | eHOTHIT KaK IeTOCTHAs
cucteMa. B3anmoelicTBre ayuIebHBIX U HeaUICTLHBIX TEHOB B OIIPEICIICHUH IIPU3HAKOB.

JlemoHcTpanus

Kapter xpomocom denmoBeka. PofoCIOBHBIE BBINAIONMXCA MPEICTABUTENEH KyIbTyphl. XPOMOCOMHBIE aHOMAIWK YeJIOBeKa W WX (EHOTHITHYECKHE
TIPOSIBIICHUSL.

Tema 3.2. 3aKkOHOMEPHOCTH U3MEHYMBOCTH (7 1)

OcHoBHBIE (OPMBI U3MEHUYUBOCTH. | eHOTUITYECKAs U3MEHYUBOCTh. MyTanuu. 3HaueHHe MyTaluil 7Sl TPAKTHKH CETTLCKOTO X03HCTBa M OMOTEXHOJIOTHH.
KomOuHaTtuBHAasT W3MEHYUBOCTb. OBOJIOLMOHHOE 3HAYCHHWE KOMOWHATHBHOW WM3MEHYMBOCTH. @DeHoTHnHMuecKas, WIM MOIU(PHUKALHMOHHAS, H3MEHYUBOCTb.
Ponb ycnoBuii BHEIIHEN cpefibl B PA3BUTHUH U IIPOSIBIICHUH IIPU3HAKOB U CBOWCTB.

HemMoHcTpanus

[Tpumepsr MoTMUKATMOHHON H3MEHIYUBOCTH.
JlaGopatopHble 1 IPaKTUIECKUE paboThI
BrLsiBiieHre H3MEHUYMBOCTH OPTaHU3MOB.

Tema 3.3. Cenekuust pacTeHHIA, )XMBOTHBIX © MHKPOOPI'aHH3MOB (4 1)

LleHTpbI MPOUCXOKACHUSI U MHOr000pasusi KyJbTypHbIX pacTeHuil. CopT, mopoza, mraMM. MeToabl CeleKIMH PacTeHUH M KUBOTHBIX. JoCTIKEeHUS U
OCHOBHBIE HaIPaBJIEHH COBPEMEHHOM CEeNeKINHU. 3HAaUeHNE CEJIEKINU I Pa3BUTHS CeNIbCKOX03IHCTBEHHOIO MTPOM3BOACTBA, MEIUIIMHCKON, MUKPOOHOIOT HUECKOM
U IpYTHX OTpaciei NPOMBIIUIEHHOCTH.

HemMoHcTpanus

CpaBHUTENBHBINA aHAIHU3 TIOPO]] JOMAIIHUX )KMBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHUH U UX IWKHUX IpeaKoB. Kommeknum u npenapaTsl COPTOB KyIbTYPHBIX
pacTeHuid, OTVINYAIOUIMXCsl HAaHOOJIbILEH MII0A0BUTOCTHIO.

Pazznen 4. DBomonus xuBoro Mupa Ha 3emite (19 1)
Tema 4.1. MHoOroo0Opasue >KHBOro Mupa. Y pOBHH OpPraHH3aIlii U OCHOBHBIE CBOICTBA KHBBIX OPraHM3MOB (2 1)

YpoBHU OpraHu3aluy KU3HU: MOJIEKYJISIPHO-TEHETUYECKH A, KJIETOYHbIA, TKaHEBBIM, OpraHHblid, OpPraHU3MEHHbIH, MNOMYJAIMOHHO-BUIOBOM,
OHMOreoIeHOTHYeCKH 1 OMOC(hEpHBIH. EMUHCTBO XMMUYECKOTO COCTaBa KMBOW MAaTEPHU; OCHOBHBIE TPYIITBI XUMHUYECKUX 3JIEMEHTOB M MOIICKYJ, 00pa3yromiue
JKHUBOE BelecTBO Ouocepnl. KieTouHoe CTpoeHHE OPraHM3MoB, Hacemsommx 3emiio. OOMEH BEIISCTB M CaMOPEryisiius B OHOJOTMYECKHX CHCTEMax.



CaMOBOCIIPOM3BEICHUE; HACJICICTBEHHOCTh M HW3MEHYMBOCTh KaK OCHOBAa CYIIECTBOBaHWS KHUBOW MaTepuu. Poct m paseutue. PaznpaxuMocts; (OpMBI
M30MpaTeNbHON peaKknuyd OPTaHW3MOB HA BHEUIHHE BO3JEHCTBHS. PUTMHYHOCTH MPOLECCOB >KU3HEACITENHFHOCTH, OHMOIOTHYECKHE PUTMBI M WX 3HAUYCHHE.
JMCKpeTHOCTD JKUBOTO BEIIECTBA W B3AWMOOTHOIICHHS YaCTH U MEJOTo B OMocucTeMaxX. DHePro3aBUCUMOCTh KUBBIX OPTraHU3MOB; (DOPMBI TOTPEOIEHIS SYHEPTHH.
[lapcTBa *)UBOI IPUPOJIBI; KPATKask XapaKTEPUCTHKA €CTECTBEHHON CUCTEMBbI KJIaCCU(MKAIINY J)KUBBIX OpraHu3MoB. BumoBoe paznoobpasue.

JemMoHcTpanus
CxeMbl, OTpaXKaIOIINE CTPYKTYPBI LIAPCTB KUBOM MTPUPOIBI.
Tema 4.2. Pa3Butue 6MOJIOTUH B 10JapBUHOBCKUI nepro (2 1)

Pa3zButne Ouonornn B IMOAapBUHOBCKHUM MepHoA. 1'OCIOACTBO B HayKe MpeACTaBICHUN 00 «M3HAYANBHOH Ieraecoo0pa3HOCTH» M HEM3MEHHOCTH JYKHUBOW
npupoasl. Pabote! K. JIuHHest o cucteMaTnke pacTeHUH 1 )KUBOTHBIX. DBoonnonHas Teopus XK. b. Jlamapka.

JeMoHCTpauus
buorpadun y4€HbBIX, BHECIINX BKJIA]] B pa3BUTHE IBOJIOIMOHHBIX Hnei. XKu3up u nesrenpHOCTh JK. b. Jlamapka.
Tema 4.3. Teopust U. JTapBuHa 0 POUCXOXKICHUHU BUIOB IMyTEM ecTecTBEeHHOTro oToopa (5 u)

[Ipennocbulku BO3HUKHOBeHUs1 ydyenus Y. JlapBuHA: JOCTHXKEHHS B 00J1acTH €CTECTBEHHBIX HayK, SKCIeAMIMOHHBIA Matepuan Y. Jlapuna. Yuenwue Y.
HapBuHa 00 uckyccTBeHHOM oTOope. Yuenue Y. JlapBruHa 0 ecTeCTBEHHOM 0TOOpe. Buj — sneMeHTapHas 3BOJIONMOHHAS eANHAIA. BeceoOras nHanBuIyanbHas
M3MEHYMBOCTh M M30BITOYHAS YUCIEHHOCTh TIOTOMCTBA. boph0a 3a CyllecTBOBaHHE U €CTECTBEHHBINH 0TOOP.

JeMoHCTpauus

buorpadus Y. [lapsunra. MapmpyT 1 KoOHKpeTHbIe Haxoaku Y. JlapBuHa Bo BpeMs ITyTelecTBUA Ha Kopadie «buriby.
Okckypeusi: EctecTBeHHBIH 0TOOP — ABMKYLIAs CHIIA 3BOJIFOLIUH.

Tema 4.4. ITprcnoco0IeHHOCTh OPraHU3MOB K YCJIOBHSIM BHELIHEH Cpelibl KaK pe3ysIbTar IeHCTBUS €CTECTBEHHOro 0TOopa (2 1)

HpI/ICHOC06I/ITeJ'IBHBI€ 0COOEHHOCTH CTPOCHMUH. HOKpOBI/ITCHBCTBCHHaSI OKpacka IMOKpPOBOB T¢€Jia. MI/IMI/IKpI/Iﬂ. HpI/ICHOCO6I/IT€J'IBHOG HNOBCACHUEC KXUBOTHBIX. 3aboTta
0 ToToMCTBEe. DH3NOJIOrNUCCKHUE ajalTaluu. OTHOCUTEIIBHOCTD HpI/ICHOCO6J'IeHHOCTI/I.

JemoHcTpanus

I/IHJHOCTpaIII/H/I, ACMOHCTPUPYIOIINE CTPOCHUEC TECJIa XHUBOTHBIX W PACTUTCIIBHBIX OPTraHHU3MOB, 06ecnetha}oume BBDKMBAHHWEC B THIIMYHBIX A1 HHUX
YCJIOBUAX CYIIECTBOBAHM. HpI/IMepBI Ppa3JINYHbIX BUIOB HOKpOBI/ITCHBCTBeHHOﬁ OKpAaCKH y ) KUBOTHBIX.

JlaGopaTopHbIe 1 IpaKTHYECKHUE PAOOTHI

BrisiBiienne npucnocoOieHui K cpene ooutanus (Ha KOHKPETHBIX TIPUMEpax).



Dkckypeusi: MHOrooOpasue *HUBbIX OPraHH3MOB.
Tema 4.5. Mukposostorms (1 )

Bup kak reHeTHYecKHM H30JIMPOBAHHAS CHUCTEMA; PEMPOIYKTUBHAS M30MSAUMS U €€ MeXaHu3Mbl. llomynsiuoHHas CTPYKTypa BHAA; DKOJIOTHYECKHE U
TeHeTHYECKNE XapaKTepUCTUKU momyisimuid. [lomyssiius — sreMeHTapHas SBONIONHMOHHAs eawHuna. [lyTn m ckopocTh BHIOOOpa3oBaHUS; reorpaduyaeckoe u
JKOJIOTHYECKOE BU000pa30BaHHE.

HemMoHcTpanus

CxeMmbl, WIIIOCTPUPYIOLINE IpoIece reorpapuyeckoro BUIooOpazoBaHus. JKuBBIE pacTeHUS W JKUBOTHBIC, repOapuu M KOJUICKIMH, MOKa3bIBAIOIINE
WHIWBUAYAIBHYI0 W3MEHUYMBOCTH U Pa3HOOOpa3ue COPTOB KyJIbTYPHBIX PACTEHUH M TOPOJA JOMAIIHUX XHBOTHBIX, 4 TaKKe Pe3yJbTaThl MPHUCIOCOOICHHOCTH
OpPTaHU3MOB K cpejie OOMTaHUS U pe3yIbTaThl BUI000pa30BaHUS.

Tewma 4.6. Bruojornyecku MOCIEACTBUS aganTtayu. MakposBosronus (3 1)

['maBHBIC HampaBiCHUS HBOJIOLUOHHOTO mpolecca. buonornueckuii mporpecc u Ouonornueckuii perpecc (A. H. Ceepuos). Ilytu noctmxenus
Ouonoruueckoro mporpecca. OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIOLMU: JUBEPTECHLMS, KOHBEPreHLMs, mapaienusM. llpaBuna »BoiOIMH TPy OPraHU3MOB.
Pe3ynbTaThl 3BOIIOIMK: MHOTOOOpa3ue BUJOB, OpraHWIecKas 1eJIeco00pa3HOCTh, MOCTEIIEHHOE YCIIOKHEHUE OpraHu3altu.

HemMoHcTpanus

IIpuMepsl TOMOJOTHMYHBIX W AHAJOTWYHBIX OPraHOB, UX CTPOCHHA M IPOUCXOXKJEHUS B OHTOreHeze. CXeMBl COOTHOIIEHHS ITyT€W HpPOrpecCHBHON
OMOJIOTUYECKOH IBOJIOIMU. MaTepualibl, XapakTepu3yIoLIHe MpeCcTaBUTeNel )KUBOTHBIX U PaCTeHUH, BHECEHHBIX B KpacHYI0 KHUTY M HAXOASIIUXCS TIO/I OXPaHOU
rocyapcrBa.

Tema 4.7. Bo3HUKHOBEeHHUE KU3HU Ha 3emiie (2 )

Oprannueckuii MUp Kak pe3ysbTaT 3BONIONUH. BO3HHKHOBEHHE M pa3BUTHE >KM3HM Ha 3emie. XUMHUYECKHH, mpenduonornueckuii (treopus axagemuka A. 1.
OrnapuHa), GHOJOTUYECKUI U COLMATbHBIA ATalbl Pa3BUTHS JKUBOH Marepuu. DUIOTCHETHYECKUE CBS3U B XKHBOW MPHUPOJIE; €CTECTBEHHAS KIIACCH()UKALHS
YKUBBIX OPTaHU3MOB.

JlemoHcTpaus
CxeMbl BOBHUKHOBEHHS OJJHOKJICTOYHBIX 3YKaPHOT, MHOTOKJIETOYHBIX OPTaHU3MOB, Pa3BUTHS IIAPCTB PACTCHUI U )KUBOTHBIX.
Tema 4.8. Pa3Burue xu3nu Ha 3emie (3 u)

PazBuTne xu3Hu Ha 3emile B apXEMCKyI0 M TPOTEPO30UCKYI0 3phl. IlepBhie cienmbl ku3Hu Ha 3emiie. [losBieHHe BceX COBPEMEHHBIX THIIOB OECITO3BOHOYHBIX
*KUBOTHBIX. [lepBrie xopnoBeie. PazButre BoaHBIX pacTeHuil. PazButue >xu3HU Ha 3emile B Nalle030MCKYIO 3py. [losiBneHue 1 3BOMIONUS CyXOIMYyTHBIX PAaCTEHUI.
[TamopoTHUKY, CEMEHHBIE MAMIOPOTHUKH, TOJIOCEMEHHBIC PacTeHMs. BO3HUKHOBEHNE TTO3BOHOYHBIX: PBHIOBI, 36MHOBOAHBIC, TIPECMBIKAIOIIHECs. Pa3BuTre XuU3HA Ha
3emie B ME3030MCKyI0 M KalHO30icKyro 5pbl. [losiBleHHME M pacmpocCTpaHEHUE NOKPHITOCEMEHHBIX pacTeHUH. BO3HMKHOBEHHE NTHIl M MIICKOMUTAOIIUX.



[MosiyieHre ¥ pa3BUTHE MPUMATOB. [IPOMCXOXKICHHE dYeaoBeka. MecTo d4enaoBeka B JkuBOM mpupomae. Cucremaruueckoe mojokeHue Buaa HOmo sapiens B
CHUCTEME >KUBOTHOTO Mupa. [Ipu3Haku U CBOMCTBA UEIOBEKA, MO3BOJISIIONINE OTHECTU €T0 K Pa3jIMYHbIM CHCTEMAaTHYECKUM IPYIIaM LapCcTBa KUBOTHBIX. CTaauu
SBOIIONIMN YEJIOBEKa: JPEBHEHIINN YelOoBeK, IPEBHUI YeNOBEK, MEpBble cOBpeMeHHbIe roan. CBOWCTBA YeloBeKa Kak Oumosormueckoro Buna. [lomymsmmonHast
cTpykTypa Buga Homo sapiens; denoBedeckue pachl, pacooOpa3oBaHue; SAHHCTBO MIPOUCXOKICHHS pac. AHTHHAYYHAS CYIIIHOCTh pacH3Ma.

JemMoHcTpanus

Permponykumu xkaptun 3. bypuana, otpaxarommx (ayHy u Qropy pa3nuyHBIX d5p U neprnonoB. CXeMbl pa3BUTHS HAPCTB KUBOW NMpUpoasl. OKaMeHeIoCTH,
OTIEUYATKHU PACTEHUH B APEBHUX MOPoaax. MOJIETN CKEIETOB YEIOBEKA U MIO3BOHOYHBIX JKHBOTHBIX.

Paszzen 5. B3aumooTHoIIeHHs: Opranu3ma U cpeibl. OcHOBbI 3kostoruu (6 4)
Tema 5.1. Buocdepa, eé crpykrypa B pyHKIHH (3 1)

Buocdepa — xuBast obonouka maHetel. CtpykTypa Omocdepsl. KommoHeHTHI OHOChEphl: KMBOE BEIIECTBO, BHIOBOH cOCTaB, pazHooOpa3we W BKIAJ B
ouomaccy. buokocHoe u kocHoe BemiectBo Orochepst (B. M. Bepuaackuii). KpyroBopot Bemiects B mnpupoje. EcTecTBeHHBIC COOOMIECTBA KUBBIX OPraHH3MOB.
Buoreonenossl. KoMnoHeHTH OHOTEOLIEHO30B: MPOAYLEHTH, KOHCYMEHTBI, PeAyleHThl. BHOIIeHO3bI: BHIOBOE pa3HOOOpa3ue, MIOTHOCTh MOMYNALUH, Onomacca.
AbGuotnyeckue QaxTopsl cpensl. buotmueckme Qaktopsl cpensl. llemm w ceTwm mmTaHWA. Oxoiormveckwe mupamunsl. CmeHa OWONEHO30B. DoOpMbI
B3aMMOOTHOUIEHUH MEXIY OPraHU3MaMHU.

JeMoHCTpauus

CxeMbl, WUTIOCTPUPYIOIINE CTPYKTYpY Onocepsl W XapakTepusymooue e€ OTIAeNbHbIE COCTaBHbIE YacTH. Talmuibl BUIOBOTO COCTaBa M
pasHooOpasust KHUBBIX OpraHu3MoB Ouocdepbl. CxeMbl KpyroBOpoTa BellecTB B Ipupoje. KapTel, oTpakaroline TeoJIOTHYecKyl0 HCTOPHUIO
MaTEepPHUKOB, PacCIpOCTPaHEHHOCTh OCHOBHBIX OMOMOB cymu. /Inaduinbsmel 1 kuHOGWIEMBL «bruochepay. [Ipumepsl ciMOM03a MKy MPEACTABUTEISIMU
Pa3IMYHBIX HAPCTB )KUBOU IPHPOJIBI.

Dkckypeusi: V3ydeHne U onucaHue SKOCHCTEMbI CBOSH MECTHOCTH.
Tema 5.2. Buocdepa u yenosek (3 )

[MpupoaHbie pecypchl W HX HCIOJIB30BaHHE. AHTPONOTreHHbIe (AKTOPbl BO3/ACHCTBUS Ha OWOLEHO3bI (POJb YEJIOBEKa B TPHPOJIE);
MIOCJIECTBUSL XO3IHCTBEHHON AEATEJLHOCTH 4enoBeka. [IpobieMsl pannoHaNbHOTO MPHUPOAONONB30BaHMSA, OXpaHbl MPUPOJBL: 3allUTa OT 3arps3HEHUH,
COXpaHEHHE 3TaJOHOB W MaMITHUKOB MPHUPO/IBI, 00ecreueHre IPUPOAHBIMHU PECYpPCaMU HACENIEHUS TIaHETHI.

JlemoHcTpaus

KapTs! 3ammoBeiHBIX TEpPUTOPUI HAILIEH CTPaHBI.



TEMATHYECKOE IIVTIAHUPOBAHUE

Buosorus. O6uue 3akoHoMepHocTH. 9 Kiace (684, 2 4 B HEJIEIIO)

OO0MeH BelllecTB U Mpeodpa3oBanNe JHEPTUU B KJIETKe

OOmMeH BemecTB M NpeoOpa3oBaHUE PHEPrUM B KIETKE. TPaHCHOPT BELIECTB Yepe3 KIeTouHyro memOpany. IlnHo- u daromuros.
BHyTpuKIeTOUHOE NTHIIIEBapEHUE U HAKOIICHHE SHEPIHH, pacllelUIeHHe TI0K03bl. BrocuHTe3 OENKOB, )KUPOB U YTICBOJOB B KIIETKE.

No Haumenoanue paznena 1 TeM Yacel
n/m y4eOHOTO
BpEMEHU
1 Beenenne 3
2 Paznen 1. CTpykTypHasi opraHu3aius ;KuBbIX opranu3mos (11 )
XuMHYecKasi OPraHu3anusl KJIETKH 3
DOJeMEHTHBIM COCTaB KIETKH. PacmpocTpaHEHHOCTH AJIEMEHTOB, WX BKJIaJ B 0O0pa3oBaHUE KXMBOH MaTepUH W OOBEKTOB HEKHUBOU
IpHUPOIbl. MakpOdIEMEHThI, MUKPOJJIEMEHTBI, HEOPraHMYECKHE MOJICKYJIbI )KHBOTO BeLIECTBa (BOJA, COJIM HEOPTAaHUYECKUX KHCIIOT).
Ocmoc 1 ocMoTHUecKoe aaBiicHre. OpraHndecKre MOJIEKyIbl (OEIKH, UX KUPHI, YTIIEBOIB,
HyKJIEUHOBBIE KucioThl). Penyrmukanus JTHK. Tpaunckpumnius. MHbopMalimoHHble, TpaHCIOPTHBIE, prbocomainbabie PHK
4




Crpoenne 1 GpyHKIMH KJIETOK

IMpokapuotuueckue kineTkd (popma u pasmepsi). CTpoeHHE HUTOMIA3MbI OAKTEPUANTBHOW KJICTKH, OpraHU3alus MeTaboau3Ma y
npokapuotr. ['eHernyeckuii anmapar Oakrepuii. CriopooOpa3oBaHHe W pa3MHOXEHHE OakTepuil. MecTo W pOJib TPOKApPHOT B
OMOIIEHO3aX.

DyKapuoTHUeCKUE KIeTKH. OpraHesuibl

LUTOIIa3Mbl 3YKapuoT, UX CTPYKTypa U ¢yHkuuu. Llutockenet. Bxiarouenus, ux posip B Metabonusme Kietok. Kierounoe sapo —
UEHTP YNpaBICHHUS >KU3HEACITENbHOCTBIO KIETKH. OCOOCHHOCTH CTPOCHHUS pacTUTeNnbHON kiertku. Jlemenue kietok. Kietku B
MHOT'OKJIETOYHOM opranu3Me. [lonarue o nuddepeHIrpoBKe KIETOK MHOTOKIETOUHOIO OPraHU3Ma.

Pa3znen 2. Pa3MHoKeHHe M MHIUBUYAJIbHOE pa3BUTHE OPranu3mos (6 4)

Pa3mHokeHne OpraHu3mMoB

CymHocTh ¥ (OpMBI  pPa3MHOXXEHHS OpraHu3MoB. becrnonoe pasmHoxkenue. [lonoBoe pasmHoxeHue. OIUIOIOTBOPSHHE.
buonornueckoe 3HaueHME MMOIOBOTO pazMHOXeHUs. ['amerorene3. OcoOEHHOCTH criepMaToreHe3a 1 oBoreHe3a. OIIo0TBOpEeHNE.

HHI{I/IBI/I}]yaﬂbHOC Pa3BUTHEC OPraHUu3MOB

(oHTOTEHE3)

OMOpuOHaIBHBIA Tepuof pa3BuTHa. OCHOBHBIE 3aKOHOMEpHOCTH OpoOienusi. [actpymsauums. IlepBuuHbIi OpraHoreHes u
JanpHewas mudepeHnupoBKa TKaHel, OpraHoB U cucteM. [locTaMOpHoHaNbHBIN MTepro]T pa3BUTHsI. DOPMBI TOCTIMOPUOHATLHOTO
nepuoja paszsutus. Henpsimoe pasBuTve; MOTHBIN M HEMOMHBINM MeTamopdo3. buonornueckuii cMbIC pa3BUTHA ¢ METaMOP(O30M.
[Ipsimoe pazButue. Crapenue. OOLIME 3aKOHOMEPHOCTH Pa3BUTHsL. BHOreHETHUECKUH 3aKOH.

Pa3znen 3. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHu3MoB (23 u)




3aKOHOMEPHOCTH HACJEI0BAHUS

NPHU3HAKOB

Otkpoitue ['. MeHeneM 3aKOHOMEPHOCTEH HacleAOBaHUS MPH3HAKOB. | MOPUIOIOTrHYSCKUI METOM M3y4YCHHS HACIICJICTBCHHOCTH.
MonoruOpuaHOe ¥ MOJUTHOPUAHOE CKpeImmBaHue. 3akoHsI MeHmens. He3aBucuMoe u CIETUIGHHOE HaclieAoBaHue. | eHeTHIecKoe
ompeneNeHue mojia. ['eHOTHI Kak LEeNOCTHas cucTeMa. B3auMoieicTBHE alIeNbHBIX M HEAUICIBHBIX T'€HOB B ONPEICICHUHU
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IIPU3HAKOB.
3aKOHOMePHOCTH U3MEHYMBOCTH 7
OcHoBHbIE (POPMBI U3MEHYMBOCTH. | eHOTHITMUECKAs! N3MEHUYMBOCTh. MyTannu, X 3Ha4Y€HHEe AJIsl IPAKTUKU CEIbCKOI0 XO3SHCTBA U
ouorexHonorur. KoMOMHATHMBHAs M3MEHYMBOCTb, €€ OBOJIOLMOHHOE 3HaueHue. DeHoTHmuueckas (MoIU(HUKAIIMOHHAS)
U3MEHYUBOCTb. POJIb yCIIOBHI BHEIIHEH CPENBI B PA3BUTUHU U IIPOSIBJICHUU IPU3HAKOB U CBOMCTB.

CeJiekuns pacTeHui, ;)kWNBOTHBIX 1 MUKPOOPTraHU3MOB 4
LleHTpbl NPOUCXOKAECHUS M MHOTrooOpasus KyJbTYpHBIX pacteHuil. CopT, mopona, mramMm. MeToxabl CEJEKUMH PpacTeHUd M
JKUBOTHBIX. JIOCTH)KEHHS W OCHOBHBIE HAIlpaBIEHUS COBPEMEHHOW CeNeKIMH. 3HaueHHe CeNeKUWH i1  pa3BUTHS
CEJIbCKOXO3SICTBEHHOTO MPOU3BOJICTBA, MEUIIMHCKON, MUKPOOHOJIOTHYECKON M JPYTUX OTpaciei MPOMBIIUIEHHOCTH

Pa3znen 4. DBononus xkuBoro mupa Ha 3emJe (19 u)

MHoroo0pasue KUBOTo MUpa. Y POBHU OpraHU3alluy U 2
OCHOBHBIE CBOICTBA KUBBIX OPraHU3MOB

Pa3BuTne GHOI0TMH B 10aPBUHOBCKHUII MEPHOI. 2

Pa6ote! K. JIunnes mmo cuctemMaTuke pacTeHUN U )KUBOTHBIX.

OpomononHas teopus XK. b. Jlamapka




Teopust Y. /lapBuHa 0 MPONCXO0KIEHNH BHI0B IIyTéM eCTeCTBEHHOT0 0T00pa

[Ipennoceuiku Bo3HUKHOBeHMs ydyeHus Y. JlapBuHA: TOCTHXKEHHS B OOJIACTH €CTECTBEHHBIX HAyK, SKCIEAMIIMOHHBIA MaTtepuan Y.
Hapsuna. Yuenue Y. JlapBuHa 00 mckycctBeHHOM otOope. Yuenwme Y. JlapBuHa o ectecTBeHHOM oTOOpe. Bum— snemeHTtaphas
3BOJIIOIIMOHHAS ¢MHMIIA. bophOa 3a CyIecTBOBaHUE U €CTECTBEHHBIN 0TOOD

IIpucnoco01eHHOCTh OPraHU3MOB K YCJIOBHSIM BHENIIHEH cpeAbl KaK pe3yJIbTaT eiiCTBHS eCTeCTBEHHOI 0

oTbopa

Muxkpo3soJirouus

buojgornyeckne mocjaeacTBUs aJanTalum. MaKpO?)BOI[lOIII/Iﬂ.

['maBHBIC HATMPaBICHUS JBOJIOIMOHHOrO mpoiiecca. buonorudeckuii mporpecc u ouonorunueckuii perpecc (A. H. Ceseprios). [Tytu
JOCTIDKEHHs Orosioruaeckoro nporpecca. OCHOBHbIE 3aKOHOMEPHOCTH 3BOIIOIMHU. Pe3ynbTaThl 3BOIIOLHH.

Bo3HuKHOBEHHE :KH3HH Ha 3eMJie

Opraanueckuii MUp KaK pe3ysbTaT 3BOJIONMHA. BO3HUKHOBEHHE W Pa3BUTHE KU3HHU Ha 3emiie. XUMUYECKUH, MPEAOUOTOTHICCKUI
(Teopust akamemuka A. V. OmapuHa), OMOJIOTHYECKHUI U COIMAIbHBIN 3Talbl Pa3BUTHS KUBON MaTepud. PHIOreHETHYECKHE CBSI3U B
>KUBOM

npupoe. EctecTBeHHas KitaccuuKanms ;KUBBIX OPraHU3MOB

Pa3zButHe :kn3Hu Ha 3eMuie

Pa3zBuTHe xu3HM Ha 3eMiie B apXeHCKylo W MPOTepo30iicKyro 3psl. IlepBrie criensl »ku3Hu Ha 3emie. Pa3Butre ®u3Hu Ha 3emie B




naneo3oiickyro spy. PasButue »u3Hu Ha 3emiie B ME3030MCKYIO U KalTHO30MCKYIO 3pHI.

TIpoucxoxaenue yenopeka. MecTo ueaoBeKa B AKHUBOU MIPUPOJIE.

CucreMaTH4eCKOEe IOI0XKCHUE BuUaa Homo Sapiens B CUCTEME JXUBOTHOI'O MUDpaA.

Craauu sBomonnu yenoBeka. CBOMCTBa yenoBeka Kak OHOJOrMYeckoro Buaa. IlomymsaipoHHas CTpyKTypa Buaa HOmo sapiens;

Pa3nen 5. BzaumooTHomenns: opranu3ma u cpeabl. OCHOBBI IKOJIOTHH

Bbuocdepa, eé crpykrypa n pyHkumu

buocdepa — xuBast 000JI09Ka IJIAHETHI.

CTpyKTypa U KOMIIOHEHTHI OMOC]ephI:

Kpyrosoport Bemects B nipupo/ie. EcTrecTBeHHBIE COO0IIECTBA KUBBIX OPTaHU3MOB.

BI/IOI‘G)OLICH03BI, HNX KOMIIOHCHTBI. BI/IOI_IGHO3LI.

AbuoTtnyeckue GakTopbl cpeasl. IHTEHCHBHOCTH AeicTBUS (hakTopoB cpensl. buotndeckue daxktopsl cpensl. Llenu u cetn nutanus.

Buocdepa u yesioBek

HpnpoaHHe PECYpPChI U UX HCIIOJIB30BAHHC. AHTpOHOFeHHLIC q)aKTOpBI BO3ﬂCfICTBI/I$I Ha 6I/IOI_ICHO3BI, OCICACTBHUA XO3SUCTBEHHOMN
JACATCIIBHOCTH YCJIOBCKA.

IIpo6GieMbl paroHAIEHOTO MPUPOAOIIONB30BAHHMS, OXPAHBI IIPUPOIBI










