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IlosicHuTeIbHAA 3alMHCKA

K padoueii mporpaMmme no M3y4eHuro 0MoJiorum B 9 Kiacce

PabGouas mnporpamma coctaBieHa Ha ocHoBe DeaepanbHOro locynapcTBEHHOro craHAapTa,
[TpumepHoil TporpaMMbel OCHOBHOTO  oOmiero oOpa3oBanus (COOpHHK HOPMATHUBHBIX JOKYMEHTOB.
buonorus. ®enepanbHbIi KOMIIOHEHT TOCYAapCTBEHHOro cTaHiapra. I[IpumepHble mnporpamMmsl IO
ouonornu. - M.: [poda, 2017). Taxxe wucnonb3oBanbl IIporpammbl st 00meo0pazoBaTeNbHBIX
YUpEKISHUHN 1 TUIeeB U TUMHa3ul. buonorus. 6 — 11 kmaccsl - M., [Ipoda, 2012, mOTHOCTHIO OTpasKarOIIMX
conepkanue [IpuMmepHOl TporpaMMbl, ¢ JOMOJHEHUSMHU, HE MPEBBIIIAIOIIMMHA TPEOOBAHUN K YPOBHIO
[IOATOTOBKH YYaIIUXCA.

Ceroanst Ouosnorust — Haubosee OypHO pa3BUBAOLIAsICS 00JIaCTh €CTECTBO3HAHUS. PeBOMOLIMOHHbIE
U3MEHEHHS B MHPOINOHMMAHUM YUYEHBIX-€CTECTBEHHHMKOB, Mpou3oleamue B cepeanHe XX B., OblIn
00YCIIOBJIEHbI OTKPBITUSIMU B MOJIEKYJISIDHOW M KJIETOYHOM OMOJIOTHM, F€HETHKE, SKOJOIMH. 3a I0JIBEKa
Ouoyiorusl TpeBpaTUiIach W3 ONHCATEIbHOM HAayKHM B AaHAJUTUYECKYIO, HMEIOIIYI0 MHOTOYHCIICHHBIC
IPUKIIAJHbBIE OTpaciy. buonorunyeckue 3HaHUs JIeXKaT B OCHOBE Pa3BUTHs MEIULUHBI, (hapMaKoIOTHYecKOi
U MUKpOOMOJIOTMYECKON HPOMBIIIJIEHHOCTH, CEJIbCKOIO W JIECHOTO  XO34HCTBa, IMUUIEBOH U
nepepadaThIBarOIIel MPOMBIIIIICHHOCTH, CHCTEMBI OXPaHbl OKPYKAIOIIEH CPE/IbI.

buonorust kak ydeOHBIM NpeaMET — HeOoTbeMJieMas COCTaBHAas 4YacThb E€CTECTBEHHOHAYYHOTO
o0Opa3oBaHMs Ha BCEX CTyMNeHsIX oOydeHus. Kak oJuH U3 BaXXHBIX KOMIIOHCHTOB 00pa30BaTeIbHONU 001acTh
«EcTtecTBO3HaHME» OHOJOTUS BHOCHT 3HAUUTENbHBIA BKIAJ B JAOCTH)KEHHE Lieeil obiiero oOpa3oBaHus,
obOecrieurBasi OCBOCHHE YYAIIUMHUCSA OCHOB YYECOHBIX MJWCIHHIUINH, PA3BUTHE WHTCIUICKTYAIBHBIX H
TBOPYECKUX CIIOCOOHOCTEH, PopMUpOBaHKE HAYYHOT'O MUPOBO33PEHUSI M [ICHHOCTHBIX OPUEHTAIIHI.

Kypc oOmieii 6wonoruu Ha OJDKEH OBITh HAmpaBieH HA (GOPMHUpPOBAHUE Yy yUYANIMXCS LEIOCTHOM
CHCTEMBbl 3HAHUH O >KMBOH HPUPOJE, €€ OpraHM3aluU OT MOJICKYJIIPHOTO O OHOC(EpHOro YpOBHS, €
HBOJIIOIUH. Y IIKOJBHUKA JOJDKHO OBITH CPOPMHUPOBAHO OMOLEHTPHUUECKOE MUPOBO33PEHUE, OCHOBAaHHOE Ha
rJyOOKOM TOHMMAaHHWH B3aMMOCBSI3U DJIEMCHTOB JKMBOM M HEXHBOW TPUPOJBI, OCOZHAHUM YEIOBEKa Kak
4acTU MPHUPOJIBI, MPOIYKTA IBOIIOIUH KUBOK MaTEpUU.

[Tpu n3ydenun oOuieil Guosoruu pekoMeHayeTcsi odpamarh 0co00e BHUMaHUE Ha TO, YTO KHUBas
MaTepHsi — 3To ocobas popma JIBUKEHUsT MaTepuu Bo BceneHHOH, yrpaBisemMas 3aKOHAMHU, HECBOJIMMbBIMU
K 3akoHaM ¢u3uky. DOyHKIMOHMPOBAHHE >KMBOM MaTepuu MPUHIMUIHNAIBLHO HEBO3MOXHO OMNHCATh
YpaBHEHHMSIMU Ha OCHOBE 3HAHUS TOJIBKO (PU3NYECKUX U XMMUYECKHX 3aKOHOMepHocTell. JKuBoe otinnuaercs
OT HEXHMBOIO BO3HMKHOBEHHEM, a TaKXe XpaHEHUEM, Iepeladeil U pa3BepThIBAHUEM HH(POPMAIHH.
OnepupoBaHue OTpOMHBIMH 00BbEeMaMu HHGOpPMAMM BO3MOXKHO TOJIBKO Oylarogaps HaJIU4HIO
MHOTOYPOBHEBBIX HEpPAPXUUYECKU YCTPOCHHBIX YIPABISIOUIUX CHCTEM, CBOETO POJAAa KOMIIBIOTEPOB CO
CBOMMM HOCUTEJIIMU JJAaHHBIX, SI3bIKAMHU IIPOIPaMMUPOBAHUs, NIEPEKIOUeHneM TporpaMM. Ilonnmanune stoi
CJIO)KHOCTH JKMBOM MaTe€pUH JIOJDKHO CONPOBOXKIATHCS M MOHUMAaHUEM TOTO, YTO IITyOOKOE€ H3yueHHue ee
BO3MOYKHO TOJIBKO C MCHOJIb30BAHUEM HAYYHBIX METO/OB M JOCTHXKEHHH pa3HbIX HayK — (U3UKH, XUMHUH,
MaTeMaTHKHU, UHHOPMATHUKH.

Cnenyer yaenuTh BHHMMAaHHE pOJIM THUIOTE3bl B pa3BuTuu Ouonornd. Heobxomaumo oOpaTHThH
BHUMaHME Ha TO, YTO HEKOTOpPbIe OMOJIOrMYecKHe SBJICHHUS (BOSHUKHOBEHHE KM3HH, MaKpO3BOIIOIMOHHbIE
COOBITHSI) HEBO3MOXKHO HAOJIO/IaTh HEMOCPEICTBEHHO, TMO3TOMY HMX MPUXOJUTCS PEKOHCTPYHpPOBATh U
MIPOBEPSATH KOCBEHHBIMU METOaMH.

Bo Bpems u3ydyeHus Kypca peKOMEHAYETCs MPUMEHSATh Takue (opMbl 0OydeHHs, KaK TUCKYCCHUH,
pedepatsl, TOKIAIbI.

CornacHo aeiictByromiemy basucHomy yueOHOMY miaHy pabouas mporpamma Juist 9-ro kiacca
npeaycMaTpuBaeT o0yueHre OHMoIoruu B o0beMe 2 yaca B HEZIEIIIO.



B 9 xnacce ywammecss 0000mIalOT 3HAHMA O JKM3HM M YPOBHSX €€ OpraHM3alliH, PacKpbIBAlOT
MHUPOBO33PEHYECKHE BOIPOCH O MPOUCXOXKICHUHN M PAa3BUTUH KU3HHU Ha 3emiie, 0000maroT M yriryOsroT
MOHATHUS 00 SBOJIFOLIMOHHOM Pa3BUTUHM OpraHu3MoB. [lonyueHHbIe OHONTOTHYEeCKHe 3HAaHUS CIYXKaT OCHOBOM
MIPU PACCMOTPEHUH HKOJIOTUH OpraHu3Ma, MOMYJIAINH, OnoIeHo3a, onocdepsl. 3aBepiiaetcst GOpMUPOBAHUE
MOHATHUS 0 HoOoc(epe u 00 OTBETCTBEHHOCTH YEJIOBEKA 3a KH3Hb Ha 3eMie.

[IpeeMCTBEHHBIE CBS3M MEXIY pas3lelaMud OO0ECNeYMBAIOT LEJIOCTHOCTh IIKOJIBHOTO Kypca
Ouonoruu, a ero CcoJepkaHHe CIOCOOCTBYeT (OPMUPOBAHUIO BCECTOPOHHE PA3BUTON JIMYHOCTH,
BJIAJICIOIIEN OCHOBAMHU HAayYYHBIX 3HAHUM, Oa3UPYIOLMXCS HA OMOLEHTPUUYECKOM MBIIUIEHUH, U CIIOCOOHOM
TBOPYECKH UX UCIOIH30BATH B COOTBETCTBHHU C 3aKOHAMH IPUPO/IBI U 00IIEYETIOBEYECKUMH HPABCTBEHHBIMH
LEHHOCTSIMH.

N3yuenune O6MOJIOTMYECKOro MaTepualla M03BOJIAET pelaTh 3aJadl HKOJOTHYECKOro, 3CTETHYECKOro,
NaTPUOTUYECKOTO, (PU3HUECKOTO, TPYAOBOTO, CAHUTAPHO-TUTHEHWYECKOTO, TIIOJIOBOTO  BOCHHTAHUS
HIKOJbHUKOB. 3HAKOMCTBO C KpacoToi mpupozabl Poaunbl, e€ pa3sHooOpa3ueM M OGOrarcTBOM BBI3bIBACT
YYBCTBO JIFOOBHU K HEW M OTBETCTBEHHOCTH 3a €€ COXPAHHOCTb. Y4Yaluecs JO0JDKHBI XOPOIIO IIOHUMATh, YTO
COXPaHEHME ITON KPAaCOThl TECHO CBA3AHO C AESATEIbHOCTHIO UenoBeka. OHU JOJKHBI 3HATh, UTO YEJIOBEK —
YacTh HPUPOABI, €r0 XHU3Hb 3aBHUCHT OT HEE W MOITOMY OH O0s3aH COXPAHUTh HPUPOAY Ui ceOs |
MOCIEAYIOLIUX [TOKOJICHUM JIFOJAEH.

N3ydyenue Ouosiornu Ha CTYNEHHM OCHOBHOTO oOHIeEro oOpa3oBaHHUs HAIpPABIEHO Ha JOCTH)KEHUE
CIICAYIOIINX LIEeTIeH:

. OCBOeHHMe 3HaHUH o0 ponu Ouonoruueckod Hayku B (OPMHUPOBAHUM  COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KAapTHHBI MHUpa; METOJaxX MO3HAHUs JKUBOM MPHUPOABI, O KUBOH HPHUPOAE U
MPUCYIINX €1 3aKOHOMEPHOCTSAX; O CTPOEHUH, )KUZHEEATEIBHOCTH U CPEI000Pa3yIOLE PO HKUBBIX
OpPraHU3MOB; O YEJIOBEKE KaKk OMOCOIUAIBHOM CYIIECTBE;

. OBJIa/IECHHEe YMEHUSIMH TPUMCHATh OMOJIOTUYECKHE 3HAHUS JUIS OOBSICHEHHS TPOIIECCOB M SIBICHUMN
JKUBOW TPHPOJBI, KU3HEACITCILHOCTH COOCTBEHHOIO OpraHM3Ma; HCIIOJIB30BaTh HH(GOPMAIIHIO O
COBPEMEHHBIX JOCTHKCHHSIX B O0JIACTH OHMOJIOTHU W IKOJIOTHH, O (AaKTOpax 30POBbS M PHUCKA;
paboTath ¢ OMOJOTHYECKUMH NTPHOOpaMK, UHCTPYMEHTAMH, CIIPABOYHUKAMU; TIPOBOIUTH HAOIIOACHUS
3a OHMOJOTMYECKHMH OOBEKTaMHU M COCTOSIHHEM €ro COOCTBEHHOTO OpTaHW3Ma, OHOJIOTHYECKHe
9KCIIEPUMEHTHI;

. Pa3sBHTHE IO3HABATEJBHBIX MHTEPECOB, MHTEJVICKTYAJbHBIX M TBOPYECKHX CIOCOOHOCTEH B
MPOLIECCENPOBEICHUST HAOMIOACHUN 3a JKUBBIMU OpraHu3MaMmM, OHOJOTMYECKHX 3KCIIEPUMEHTOB,
paboThI ¢ pa3InYHBIMU UCTOYHUKAMU UH(POPMAIUH;

o BOCIIMTAHNE TTO3UTHUBHOIO LIEHHOCTHOTO OTHOILIEHUS K KUBOW MpUpPOAE, COOCTBEHHOMY 3/I0pPOBBIO U
3JI0pPOBBIO IPYTHX JIFOAEH; KYJIbTYpPbI IIOBEIEHUS B IPUPOJIE;

. (¢opmMupoBaHue CIOCOOHOCTH M TOTOBHOCTH HCIIO0JIL30BATH NPHOOPETEHHBbIC 3HAHUS M YMCHHSA B
MOBCEAHEBHOM KU3HM JUIA yX0Jia 32 PACTEHUSIMU, JOMAIIIHUMU KMBOTHBIMH, 3a00Thl O COOCTBEHHOM
3I0pOBbE, OKa3aHUs MEpPBOM MOMOIM ce0e M OKPYXKAIOIUM; OLEHKH MOCIEACTBUI CBOEH
NeSTeIbHOCTH 10 OTHOUICHHIO K MPHUPOAHON cpelle, COOCTBEHHOMY OpraHH3My, 3[J0POBBIO JIPYTHX
JIOAEH, Ul COOIOJCHUs NIPaBIII IIOBEICHUS B OKPYXKAIOIIEH cpejie, HOPM 30pOBOro o0pasa *KHU3HH,
npouIakTUKY 3a00J1€BaHU, TpaBMaTH3Ma U CTPECCOB, BpeAHbIX MpuBbluek, BUY-undexunn.

[Tporpamma npeaycmarpuBaeT GOpMHUPOBAHUE Y YUAIIUXCS 00u4eyUeOHbIX YMEH UL U HABBIKOG,
YHUBEPCANbHBIX CHOCOD08 0eAmeNbHOCIMU U KI0YeablX Komnemenyuii. B 5Tom HanpaBiieHNH
MPUOPUTETHBIMHU JJ1s1 yaeOHOTro npeamera «bruonorus» Ha cTyleHH OCHOBHOTO 00111ero 00pa3oBaHus
ABJISIIOTCS: pacro3HaBaHie 00BEKTOB, CPAaBHEHHE, KITAaCCU(PHUKALIM, aHATTN3, OL[CHKA.

[TpunHTIMTIEI 0OTOOPA OCHOBHOTO W JIOTIOJIHUTEIHLHOTO COACPIKAHUS B paOOUyIO MPOrpaMMy CBSI3aHBI C
MPEEeMCTBEHHOCTBIO 1Ie7ieii 00pa3oBaHUS Ha pa3NUYHBIX CTYMEHSX W YPOBHAX OOYYEeHHs, JIOTUKOM
BHYTPHUIIPEIMETHBIX CBSI3€H, a TAK)KE BO3PACTHBIMU OCOOCHHOCTSIMH PA3BUTUS YUAIIHXCA.

[Ipu paszpaboTke  mporpaMMbl YYUTHIBAIUChbMEXINpeAMeTHbIe cBsi3U. g Kypca Owonoruu
0COOCHHO Ba)KHBI MEXKIIPEJIMETHBIE CBSI3M C KypcaMu (PU3UKHU, XUMUU U reorpaduu, MOCKOIBKY B OCHOBE



MHOTHX OWOJIOTMUYECKUX MPOIECCOB U SBICHUN JEXaT (PU3UKO-XMMHMUYECKHE MpPOIECChl U SIBICHUS, a
OOJIBITMHCTBO 00IEOMOIOTMUECKUX TEOPETUUECKUX MOHATUI MEKIPEAMETHBI IO CBOEH CYIITHOCTH.

B 9 knacce npexycmarpuBaeTcsi M3y4eHHE TEOPETHUECKUX U MPHUKIJIAIHBIX OCHOB OOIIel OHOIOTHH.
[Iporpamma Kypca BKIOYaeT B ceOs BOMPOCHI IMporpamMMbl 00meoOpa3oBaTebHOM MmKOIBI st 10-11
KJ1accoB. B Hell coxpaHEHBI BCe pa3leNbl U TEMbl, U3y4aeMble B CpeAHel 00meo0pa3oBaTeIbHON KOS,
OJTHAKO COJIep’KaHHE KaKJ0ro yueOHOro 6Ji0Ka YIpoIIeHO B COOTBETCTBUH C BO3PACTHBIMU OCOOEHHOCTSMU
00yJaroImuXxcs U C y4eToM 00pa30BaTeIbHOTO YPOBHA. JTO HAIILIO CBOE OTPaXKEHHE B pabodei mporpamMmMe B
4acTH TpeOOBaHUM K IOATOTOBKE BBIITYCKHUKOB, YPOBEHb KOTOPBIX B 3HAUUTEJIbHOM CTENEHN OTIMYAETCs OT
YpOBHSI TpeOOBaHU, peabsaBiasieMbIX K ydammmces 10-11 kimaccoB, Kak B OTHOIIEHUH KOHTPOJIUPYEMOTO
o0beMa coiep KaHus, Tak U B OTHOLIEHUH NPOBEPSIEMbIX BUOB AEATEIbHOCTH.

Cucrema ypoKOB OPHCHTHpPOBaHA KaK Ha Mepelady «TOTOBBIX 3HaHHil», Tak U Ha (OpMHpOBaHHE
aKTUBHOU JINYHOCTHU, MOTI/IBHpOBaHHOﬁ Ha CaMOO6pa3OBaHI/IC, O6J'IaI[aIOH_IeI71 AJOCTAaTOYHBIMHW HABBIKAMU U
MICUXOJIOTHYECKUMH YCTAHOBKAMH K CaMOCTOSITEJIBHOMY IOUCKY, OTOOpY, aHAIW3y U HCIOJIb30BAHUIO
uHpopmanmuu. Ocoboe  BHMMaHUE  yAEIseTCs  IO3HABATENbHON  AaKTMBHOCTH  yYallUXCs, HUX
MOTHBHUPOBAHHOCTHU K CAMOCTOSTENILHOHN y4eOHOM padoTe.

OO0mey4ye0Hble YMEHHS, HABBIKH U CTIOCOOBI 1eATEJIbHOCTH
Pabouass mporpamma mpemgycMaTpuBaeT (GOPMHUPOBAHUE y ydalIUXcs OOIICYydeOHBIX yMEHUU W

HaBBIKOB, YHUBEPCAJIBbHBIX CIIOCOOOB JEATEIFHOCTH W KIIOYEBHIX KOMIETEHIMH. B 3TOM HampaBineHun

MPUOPUTETaMU I y4eOHOTO npenmMeTa «bromorus» Ha TaHHOW CTYIIEHH OCHOBHOTO OOIIEro 00pa3oBaHMUS

SIBJSIFOTCS: CPaBHEHHE OOBEKTOB, aHAIN3, OLIEHKA, PEIICHHUE 3a1a4, CAMOCTOSTEIbHBIN IIOMCK HHPOPMAIIHH.
TPEBOBAHHA K YPOBHIO IIOJAT'OTOBKH BbII1YCKHHUKOB

B pesynbrare nuzyueHus OMOJIOTHH yUaIIHeCs TOHKHBI

3HATL/MIOHNUMATh:

v\ npusnaku 6u0102UYMECKUX O00BbEKMOE8: XWUBBIX OPraHW3MOB; T€HOB M XPOMOCOM; KJIETOK |
OpPraHU3MOB PACTEHHM, KUBOTHBIX, TPUOOB U OaKTEpHil; MOMYISAUI; IKOCUCTEM U arpodKOCUCTEM;
Onochepsl; pacTeHuil, )KUBOTHBIX U TPUOOB CBOETO PErHOHa;

v cympocme Ouonozuueckux npoyeccog: OOMEH BEUIECTB W IPEBPALICHHS SHEPTHH, MUTAHHE,
IbIXaHHUe, BBIJCICHUE, TPAHCIIOPT BEIIECTB, POCT, pPa3BUTHE, pPa3MHOKEHHUE, HACIECICTBEHHOCTH U
HU3MCHYUBOCTD, PCryaiusd XU3HCACATCIBbHOCTU OpraHu3Ma, pa3apaKuMOCTb, KPYroBOPOT BCUICCTB
U TIPEBPAICHNUS SHEPTHU B 9KOCHUCTEMAX;

v’ o0cobennocmu CTPOEHUS, XU3HENEATEILHOCTH, BBICIICH HEPBHON JEATEIBHOCTH W TOBEIECHHSA
YeJI0BEKa,

V' cmpoenue 6uonozuueckux 00vekmos: KIETOK NMPOKAPUOT U DYKAPHOT (XUMHYECKHM COCTaB U
CTPOCHHE); TEHOB, XPOMOCOM, J>KEHCKHMX MW MYXCKHX TaMeT; BHPYCOB; OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB; CTPYKTYPY BHUJIa U DKOCUCTEM;

V' cyumHocmy  6UON02UMECKUX RPOYEcco8 U AGNEHWIl: XPAHEHUS, Tepeqadd W pealu3aiiu
reHeTHU4YecKo mHpopManuy; oOMeHa BELECTB U MPEBPAILLEHUS SHEPTUU B KIIETKe; (OTOCUHTE3a U
XEMOCHHTE3a; MHTO3a M Mei03a; pa3BUTHS TaMeT y IBETKOBBIX PACTCHUH W TTO3BOHOYHBIX
JKHUBOTHBIX, PAa3MHOXCHUA, OIINIOOOTBOPCHUA Y HBETKOBBIX paCTeHHﬁ 1 TIO3BOHOYHBIX >XHUBOTHBIX,
WHIUBUIyaIEHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a); B3aMMOJCHCTBHS TE€HOB; MCKYCCTBEHHOTO,
JBIDKYIIETO U CTaOMIIM3UPYIOIIETO 0TOOPA; reorpamaecKoro U 3KOJIOTMIeCKOro BU1000pa30BaHMS;
BIIMSIHUSL DJIEMEHTAPHBIX (aKTOPOB ODBOJIOIMHM Ha TEHO(OHI MOMYNAUuH; (OPMUPOBAHUS
MPUCTIOCOOJICHHOCTH K Cpelie OOWTaHMs; KPYroBOpOTa BEUIECTB W TMPEBpAINCHHS SHEPrHH B
HKOCHUCTEMAX M Orocdepe; IBOITIOIMUA OHOChepHI;

v’ ucnonv3zoeanue COBPEMEHHBIX JOCTHKEHUH OMOJIOTHUHM B CENIEKIUM M OMOTEXHOJOTHH (TETEpO3HC,
TIOJIMIUTON TSI, OTAAJICHHAss THOPUAN3AIHs, TPAHCTEHE3);

V' Co8peMEeHHYI0 OUON0ZUUECKYI0 MEPMUHOTIOZUIO U CUMBOTUKY;



YMETh:
Haxooumsup:

B TCKCTC y‘-IeGHI/IKa OTJIMYUTCIIBHLIC TPU3HAKHW OCHOBHBIX CUCTCMATUYCCKUX TI'PYIIIL;
B OMOJIOrHYECKHUX CJIOBApsAX U CIIPpaBOYHHUKAX 3HAUCHUA OMOJIOTHYECKUX TCPMHHOB;

B  pa3IMYHBIX KCTOYHHKAX (B TOM 4YHCIE€ C HCIOJB30BAaHHEM WH(MOPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX ~ TEXHOJOTHH) HEOOXOAUMYI0 HH(OpPMaLMIO O IKHUBBIX  OpraHHU3Max;
M30MpaTeTbHO OTHOCUTHCS K OHMOJOTHYECKON MH(POpPMAINH, COACpIKAIIEHCS B CPEACTBaX MacCOBOU
nHpopManuu;

00vACHAMD:

ponb Ouwonormu B (OPMHPOBAHMU COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI MHpa, B
IIPAKTUYECKOM 1EeATEILHOCTH JIFOAECH U CaMOro yUeHHKa;

POACTBO, OOIIHOCTh HPOMCXOXKAECHUS U DBOJNIOLMIO pAcTEHUH M JKUBOTHBIX (HAa IpuUMeEpe
COIOCTABJICHUS OTJENBHBIX TPYIII); POJIb PA3IMYHBIX OPTaHU3MOB B KU3HHU YEJIOBEKA M COOCTBEHHOM
NEeATEIbHOCTH;

B3aMMOCBSI3M OPraHU3MOB U OKpY’Karollled cpeabl; pojib OMOJIOTMYECKOTO pa3zHooOpasus B
COXpaHeHHU OHocdepsl; HEOOXOIUMOCTH 3aIUTHl OKPYIKAIOIIECH CPE/IbI;

POACTBO UYCJIIOBCKAa C€ MIICKONWTAOIIMMU JKXHUBOTHBIMHU, MECTO U PpPOJIb UYCJIOBCKA B IIPHUPOAC,
B3alMMOCBA3HU 4YCJIOBCKA M oxpy;xaromeﬁ Cpeabl; 3aBUCUMOCTD COOCTBEHHOT'O 300POBbA OT COCTOSAHUSA
Oprmanmeﬁ Cpeanl; IpUYHUHBI HACICACTBCHHOCTH U MU3MCHUYMUBOCTHU, IPOABJICHUSA HACJICACTBCHHBIX
3360HeBaHPII>i, HMMYHHUTCTA y UCJIOBCKA,; POJIb TOPMOHOB U BUTAMHUHOB B OPIraHU3ME;

npoeooums npocmaole GUOI02UUECKUE UCCTICO0BAHUA:

CTaBUTh OMOJIOTUYECKHE SKCIICPUMEHTHI, ONMCHIBATD U OOBSCHITH PE3yJIbTAThI ONBITOB; HAOIIOJATh 3a
POCTOM U pa3BUTHEM PACTEHHUM U KUBOTHBIX, IIOBEJECHUEM KMBOTHBIX, CE30HHBIMM U3MEHEHUSIMU B
MIPUPO/IE; pacCMaTPUBATh HAa TOTOBBIX MUKPOIIPENApaTax U OMUCHIBATH ONOJIOTHIECKUE OOBEKTHI;

[0 pe3yibTaTaM HaONIOJACHUN pacrno3HaBaTh W ONHUCHIBATH HAa TaOMUIlAaX OCHOBHBIE YaCcTH U
OpPraHOUbl KIETKH, OPTaHbl U CUCTEMBI OPTaHOB YEJIOBEKA; Ha JKUBBIX OOBEKTaX M TAOJHUIIAX OpraHbl
IIBETKOBOTO PACTEHHSI, OPTAHBI U CHCTEMBI OPTaHOB >KHBOTHBIX, PACTEHUSI PA3HBIX OTIETIOB, )KUBOTHBIX
OTJIENBbHBIX TUIIOB U KJIACCOB; HanOOJee pacpOCTPAHEHHBIE PACTEHHSI U )KUBOTHBIX CBOE€H MECTHOCTH,
KYJIbTYpHBIE PAaCTCHHUs] U JOMAIIHUX >XUBOTHBIX, CHEIOOHBIE W STOBUTHICE TPUOBI, OMACHBIC IS
YeloBeKa pAcTeHUsT M OIKUBOTHBIC; BBISBIATh W3MEHYMBOCTH OPraHM3MOB, MPHUCIOCOOICHHE
OpPraHU3MOB K CpeJie OOUTaHUSs, THITBI B3aUMOACHCTBUS MOMYJISAIIUA PA3HBIX BUIOB B IKOCUCTEME;

CpaBHHBAaTh OWOJIOTHYECKHE OOBEKTHI (KJIIETKHM, TKaHH, OpraHbl U CUCTEMBI OPTaHOB, OPTaHHU3MBI,
Mpe/ICTaBUTENe OTAETbHBIX CUCTEeMATUYECKUX TPYII) M JeJaTh BBIBOJAbI Ha OCHOBE CpaBHEHUS;
OTIPECIIATh MPUHAJICKHOCTh OMOJIOTHUECKUX OOBEKTOB K OMPEICIICHHON CHCTEeMAaTHISCKOUW TpyIIe
(xmaccuduxarms);

AHAJIIM3UPOBATH U OLCHUBATDH BJIMSHUC (I)aKTOpOB OKPY)KaI-OH_ICﬁ CpCabl, (l)aKTOpOB pUCKa Ha 310POBLE,
MOCJIEICTBUI JCATCIIBHOCTH 4YCJIOBEKA B JKOCHUCTEMAX, COOCTBEHHBIX IMOCTYIIKOB Ha JKHBBIC
OpraHu3MbI U SKOCHUCTCMBI;

HCNOJb30BATh MNPUOOPEeTEeHHbIe 3HAHMS W YMEHHUS] B TMPAKTHYECKOH [1esITeJIbHOCTH H
MOBCEeIHEeBHOM KU3HHU JJIA:

coOroieHus Mep MPOGUIAKTHKY 3a00JI€BaHU, BHI3BIBAEMBIX PACTEHUSMU, JKUBOTHBIMU, OAKTEPUIMU,
rpubaMu U BUpycaMmu; MpOodUIAKTUKU TpaBMaTu3Ma, ctpeccoB, BUU-undexmuu, BpeIHbIX MPUBBIYECK
(KypeHue, alKorojau3M, HApKOMaHHWs), HApYIICHUsS OCaHKH, 3pEHHs, CiIyXa, HUH(EKIHUOHHBIX U
MPOCTYIHBIX 3a00JI€BaHUN;

OKa3aHus HepBOI\/'I IIOMOIIIM ITPU OTPABJICHHUH SIJOBUTBIMH FpI/I6aMI/I, pacTCHUAMHU, YKYCaX >KMBOTHBIX,
IIpU IPOCTYAHBIX 3a6OJICBaHI/IHX, oXxKorax, O6MOpO)KeHI/I${X, TpaBMax, CIIACCHUU YTOIIAIOIICTO,



palnMoHaNbHONW OpraHM3allui TpyJda M OTAbIXa, COONIONEHUS MPABWJI IMOBEIEHHUS B OKpYKaloIIeh
cperne;
BBIpANTUBAHUS ¥ PA3MHOKCHHS KYJIbTYPHBIX PACTCHHH U JOMAITHUX )XHBOTHBIX, YX0J1a 32 HUMH,
MIPOBEACHUS HAOIOACHHI 33 COCTOSTHHEM COOCTBEHHOT'O OpraHu3Ma.

Conepxanue Kypca

(68 yacos, 2 yaca B He1eJII0)

BBenenue (1 gac)
Mecto kypca «OOmass OHOJNIOTHS» B CHCTEME €CTECTBEHHOHAYUHBIX AMCUUIUIMH, a TaKkXke B
OMOJIOTHYECKUX HayKax. HCJ'II/I " 3ala4i Kypca. 3HayeHue npeamMeTa il NOHUMaHus CAUHCTBAa BCCTO
KUBOTO, B3aMMOCBSI3U BCeX yactel onochepnr 3emin.
Pasnen 1.9Boaonus :xkuBoro mupa Ha 3emJie (19 gac)

Tema 1.1 MHoroo0pasue ;kuBoro mupa. OCHOBHbIE CBOIICTBA KHBbIX OPraHM3MOB

(2 yaca).

EIII/IHCTBO XUMHUYECKOTO COCTaBa >KUBOI MaTCepuru,; OCHOBHBIC I'PYIIIbI XUMUYCCKUX 3JICMCHTOB U
MOJIEKYJI, 00pa3yolue JKUBoe BemecTBo ouocgepsl. Kiietounoe crpoeHre OpraHn3MoB, HACENISIOMINX
3emiro. OOMEH BEIIECTB M CaMOPETYJISIHS B OMOJOrHyecknx crucremax. CaMoBOCIIPOU3BEICHHE;
HACJICACTBCHHOCTb U U3BMCHUYMUBOCTH KaK OCHOBA CYIICCTBOBAHUA JKUBOM MaTCpuu. Poctm pasBUTHC.
Pa3apaxxumocts; GopMbI N30MpaTEIbHON PEaKIUU OPraHU3MOB Ha BHEIITHHE BO3JICHCTBUSL.
PuTMHUYHOCTB IPOIIECCOB )KU3HEACATEILHOCTH; OMOIOTUYECKUE PUTMBI M UX 3HaYeHue. J[MCKPEeTHOCTh
’KMBOTO BEIIIECTBA M B3aMMOOTHOILICHUE YaCTH U LIEJIOT0 B OMocucTeMax. DHEPro3aBUCHMOCTh JKUBBIX
Opranu3MoB; (opmbl moTpebeHust sHeprun. LlapcTBa >KUBO PUPOIBI; KpaTKas XapaKTepu CTHKA
€CTECTBEHHOH CHUCTEMBI KJIacCU(UKAIIMY JKUBBIX OPraHU3MOB. BugoBoe pazHooOpasue.
JleMoHCTpanus cXeM CTPYKTYpPbI APCTB KUBOM MPHPOIBI.

Tema 1.2 PasBurue OHOJIOTMH B 10 JAPBUHOBCKMA

nepuon (1 yaca)

Pazputue Ouonorun B A0 JApBUHOBCKMH mepuoA. ['ocrmoJcTBO B Hayke MpejacTaBieHUil 00
«U3HAYaJIbHON 11eJ1IecO00pasHOCTH» M HEU3MEHHOCTH >XMBOH mnpupoabl. Paborel K. Jlunues no
CHUCTEMATHUKE PpAcCTEHUl M JKMBOTHBIX. OBomonuoHHas Teopus XK. b. Jlarapka. JlemoHcTpanus.
buorpaduun yueHsIX, BHECIINX BKJIAJ] B Pa3BUTHE 3BOITIONMOHHBIX uael. XKusHp u nesrenabHocTs K. b.
Jlamapka.

Tema 1.3 Teopusa Y. JlapBuHa 0 TNPOUCXO0KACHUM BHIOB IyTeM

eCTeCTBEHHOr0 0T0opa (3 yacos)

[Ipennoceinku Bo3HUKHOBeHUs yueHus Y. JlapBuHa: AOCTHXKEHHMsS B OOJIACTH €CTECTBEHHBIX HayK,

skcnenuioHHbi Matepuan Y. Jlapsuna. Yuenue Y. /lapBuHa 06 uckycctBeHHOM otOope. Yuenue Y.

JlapBuHa O €CTeCTBEHHOM oTOope. Bua — sieMeHTapHas 5BOIIOLMOHHAS eAuHUIA. BceoOmas

WHIMBUyaJIbHAs U3MEHUYUBOCTh M M30BITOYHAs YMCICHHOCTh MMOTOMCTBA. bopn0a 3a cymiecTBoBaHue

U ecTecTBeHHbIN 0TOO0p. JlemoHcTpanus. buorpadus Y. lapsuna. MapmpyT U KOHKpPETHbIE HAXOJKU

Y. JTapBrHa BO BpeMsl ITyTellecTBUs Ha Kopabiie «buriby.

Tema 1.4 IIpucnoco0/IeHHOCTh OPraHU3MOB K YCJIOBUSIM BHEIIIHEH cpelbl KaK

pe3yJabTar

AeiCTBHSI €CTECTBEHHOT0 0TOOpA (2 yaca)
[TpucniocoOuTenbHbBIE 0OCOOEHHOCTH CTPOEHUS, OKPAaCKM Tejda M IMOBEACHMS >KMBOTHBIX. 3aboTa o
notoMcTBe. DU3noIOrNUeCcKe aIalTanm.
Tema 1.5 Mukpodsosonus (3 yaca)

BI/I,Z[ KaK TCHCTUYCCKH MU30JIMPOBAHHAA CHCTCMA, PCHPOAYKTHUBHAA HU30JIIOHUA U €€ MCXAHU3MBI.
HOHYJ'ISII_II/IOHHaSI CTPYKTypa BHUIA; 3KOJOTMYCCKUC H TCHCTUUYCCKUC XAPAKTCPUCTHKU HOHynHLIHfI.
HOHYJ'ISII_II/ISI — DOJJICMCHTAapHasA JSBOJJIOLIMOHHAA CAWHHUIIA. HYTI/I n CKOPOCTb BI/I,Z[OO6p8.30BaHI/I$I;
reorpaguueckoe 1 KOJIOTHYeCKOe BHI000pa30BaHUE.



JleMOHCTpanusi CXeM, WIUIIOCTPUPYIOIIUX MpPOLecC reorpaduyeckoro BHAOOOPA30BAHUS; >KHUBBIX
pacTeHni 1 JKUBOTHBIX, TepOapreB U KOJUIEKIUi, TOKA3bIBAIONINX MHIMBHIYAIbHYIO H3MEHYMBOCTD U
pa3HoOOpa3ue COpTOB KYJIBTYPHBIX PACTCHUH M MOPOJ TOMAIIHUX XXHBOTHBIX, a TaKXKe Pe3yJIbTaThl
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs U PE3y/IbTaThl BUA000Pa30BaHMUS.
JIaGopaTopHble M mpakTHdecKue paboTsl M3yueHue HpPUCHIOCOOICHHOCTH OPraHU3MOB K Cpefe
obutanus®. M3yueHne M3MEHUYMBOCTH, KPUTEPUEB BHJA, PE3YyJIbTaTOB HMCKYCCTBEHHOIO OTOOpa Ha
COPTax KyJIbTYPHBIX PaCTCHUN ™.

Tema 1.6 buoaornyeckue nmocJjaeaAcCrBus adanramnmum.

MakpodBoawonus (3 yaca)
['maBHBIE HampaBJIEHHs HBOJIOLMOHHOIO Iporecca. buosormueckuii mporpecc u OHMOIOTHYECKUI
perpecc (A. H. Cesepuos). Ilytm pgocTiwxkeHuss Ouosjorudeckoro mporpecca. OcHogHble
3aKOHOMEPHOCIU I60NIOYUU: OUBEP2EHYUS, KOHBEP2eHYUS, NAPALIeNU3M, NPABULA IE0TIOYUU SPYRN
opeanuzmos. Pe3ynmbTaThl 3BOJIONMU: MHOrooOpasWe BHJOB, OpraHHYEcKas LenecooOpa3HOCTb,
IOCTCIICHHOC YCJIOXHCHHUC OpraHu3anuu. I[eMOHCTpaLII/ISI MMPpUMEPOB IT'OMOJIOTMYHBIX W aHAJIOTHMYHBIX
OpraHoB, UX CTPOCHUA U IPOUCXOKACHUA B OHTOI'CHC3C, CXCMbl COOTHOUICHU A HYTGI\/JI HpOFpeCCHBHOﬁ
OMOJIOTMYECKOI IBOJIIOIMHU; MATEPUAIIOB, XapaKTEPU3YIOIINX MIPEACTAaBUTENICH )KUBOTHBIX Y PACTCHHH,
BHECEHHBIX B KpacHyI0 KHUT'Y M HaXOAIIMXCS 10T OXPAaHOH TOCyIapCTBa.

Tema 1.7 Bo3nnkHoBeHue kU301 Ha 3emuie (2 yaca)
Opranuueckuii MHp KakK pe3ylbTaT 3BOJNIOUMH. BO3HMKHOBEHHE W pa3BUTHE JXM3HM Ha 3eMile.
Xumudeckuil, npenduonornueckuii (teopus axagemuka A. WM. Omnapuna), OuOJIOTHYECKUH U
COIMAJBHBIA JTanbl pa3BUTUS KHUBOM Marepuu. DuUIOreHEeTHYEeCKHEe CBSI3M B IKHBOH IPHPOE;
€CTECTBEHHAs KJIAacCH(UKALUS JKUBBIX OpPraHU3MOB. JleMOHCTpamust CXeM BO3HHKHOBEHHUS
OJTHOKJIETOYHBIX 9YKaPHOT, MHOTOKJICTOUYHBIX OPTaHU3MOB, Pa3BUTHS LAPCTB PACTCHUI U )KUBOTHBIX.

Tema 1.8 PazButue :xu3Hu HA 3eMJie (3 yaca)

Pa3BuTHe xu3HM Ha 3emiie B apXEHCKYI0 U IPOTEPO30iicKyto 3phl. [lepBbie cieapl XKU3HU Ha 3eMIle.
[TosiBeHre BceX COBPEMEHHBIX THUIIOB OECIO3BOHOYHBIX JKMBOTHBIX. [lepBbie XxopaoBbie. PazBurue
BOAHBIX pacTeHud. Pa3Butme xu3HM Ha 3emiie B maneo3oiickyro 3py. [losBiaeHue u 3BoironuUs
CYXOIYyTHBIX pacTeHud. IlanopoTHHMKHM, CEMEHHbBIE NANOPOTHHUKH, TOJIOCEMEHHBIE PACTCHHUS.
Bo3HukHOBEHHE TO3BOHOYHBIX: PHIOBI, 36MHOBOJIHBIE, IpeCMbIKatolecs. Pa3BuTtue xnu3Hu Ha 3emiie
B ME3030MCKYIO U KallHO30MCKY!0 3pbl. [losiBIeHNE 1 paciipocTpaHEeHNEe MOKPBITOCEMEHHBIX PACTEHUH.
Bo3nukHoBeHne nTun u wiekonutaroumx. llosenenune um passutue npumatos. IIpoucxoxxnenue
4esioBeKa. MecTo yesoBeka B )KMBOU mpupoje.. CTaguu dBONIOLUM YEJIOBEKA: APEBHEHIINN YEIOBEK,
JPeBHUIl uelloBeK, MepBble COBpeMeHHbIe Joju. CBOWCTBA ueloBeKa Kak OMOJIOTMYECKOro BHUJA.
[TonynsanumonHas cTpykTypa Buaa Homo sapiens; demoBedeckre pachl; pacooOpazoBaHME; €IUHCTBO
IIPOUCXOXKACHUS pac. AHTHHAY4YHasl CyIIHOCTb pacu3ma.

JleMOHCTpanus CXeM pPa3BUTHUS LAPCTB JKUBOM IPHUPOJBI; OKAMEHENIOCTEH, OTIEYaTKOB PACTEHUN B
JIPEBHUX MOpoJax. Moeny CKeJIeTOB YeIOBEKa U TO3BOHOYHBIX )KUBOTHBIX.

OcHosHble nouamusi. Buonorus. Xusub. OCHOBHBIE OTJIMYMSA KUBBIX OPraHU3MOB OT OOBEKTOB
HEXHUBOW NpPUPOJbl. YPOBHM OpraHu3aluu >XUBoW martepuu. OOBEKTHl W METOAbl H3Y4YEHHs B
ouonorur. MHoroo6pasue >kxuBoro mupa. DBojrouusa. Bua, nomynsauus; ux kpurepuu. bopnba 3a
cymiecTBoBaHMe. EcTecTBEeHHBIM OTOOp Kak pe3yabTaT OOphOBI 3a CYIIECTBOBAaHHME B KOHKPETHBIX
yCIOBUAX cpenbl obutanus. «BomHbl xu3HM». MakposBomtonus. buonormdeckuit mporpecc u
Oouosnornyeckuir  perpecc. Ilyrm nmoctumxkeHuss OMOJIOTHMUYECKOro mporpecca;  apomMopQo3ssbl,
uaMoananTanuu, odmas gereHepanus. Teopust akagemuka A. M. OnapuHa 0 MPOUCXOXKICHUN >KU3HU
Ha 3emie. Pa3BuTHE JKMBOTHBIX M PACTEHHUH B pa3JIMYHbIE NEPUOABI CYHIECTBOBAHUSA 3EMIIH.
[TocTenenHoe ycaoXHEHHWE OpraHU3aluy U IPUCTOCOOIEHUE K YCIOBUSAM CPEJIbl KHUBBIX OPTaHU3MOB
B Inpouecce 3Boaonnu. IIpoucxoxaenne yenoseka. J(BuxKymye cuibl aHTpornoresesa. Pons tpyna B
npoliecce npeBpaiieHnus 00e3bsHbl B UeaoBeka. YemoBeueckue pachl, uX eqMHCTBO. KpuTuka pacusma.



VYmenusa. O6wscuars ¢ MATEPUATMCTUYECKUX TO3UIIMI MPOIECC BOSHUKHOBEHMS KU3HU Ha 3emiie
KaK €CTECTBEHHOE COOBITHE B IIEMH HBOJIONMOHHBIX peoOpazoBaHuii MaTepuu B 11e1oM. OOBICHATH
OCHOBHBIC CBOMCTBA >XHUBBIX OpTraHu3MoOB, B TOM YHCJIC HNPOLCCCHI MeTa60JII/13Ma, CaMOPCTYJIALUTIO,
MOHATHE TOMEOCTa3a Kak pe3y/bTaT 3BOJIONMHU >KHBOM Marepuu. Mcmonb30oBaTh TEKCT yuyeOHUKA U
APYruX y4eOHbIX MOCOOUH AJISt COCTABIICHUS TaOJUII, OTPAXKAIOIIMX 3TAIbl PA3BUTHUS KU3HH HA 3emMIle,
CTaHOBJICHUS 4eloBeKa. Mcronp30BaTh TEKCT ydeOHHMKA AJsl paObOThl C HATYypaJbHBIMH OOBEKTAMHU.
JlaBaTb apryMEeHTHUPOBAaHHYIO KPUTHKY pacu3ma.
PA3EJI 2 . CTpyKkTypHAasi Opranu3amusi ;KuBbIX opraHu3mMos (15 yacoB)

Tema 2.1 Xumuueckasi opranuzanus KjieTku (4 yaca)

DJeMeHTHBI COCTaB KIETKU. PacmpocTpaHEeHHOCTh 3JEMEHTOB, MX BKJIAJ B 0Opa3oBaHUE KHBOMH
MaTepul M OOBEKTOB HEXMBOH NPUPOABI. MaKpO3JIEMEHTBl, MHKPOAJIEMEHTHI, HMX BKJIAJ B
o0pa3oBaHNEe HEOPraHWYECKUX M OpPraHWYECKHX MOJIEKYl J>KMBOrO BemiecTBa. Heopranumueckue
MOJIEKYJIbl JKMBOTO BEILECTBA: BOJA; XUMHUYECKHE CBOWCTBa M Ouonoruudeckas posb. Conn
HEOPraHMYeCKUX KHCIIOT, UX BKJIaJ B 00€CHeUeHHE MPOLECCOB KU3HEACATEIbHOCTH U MOJepKaHue
romeocTas3a. Posib KaTHOHOB M aHMOHOB B 00ECIEUEHHMH IPOLIECCOB XKHU3HeAeaTenbHocTH. OcMoc U
OCMOTHYECKOE JaBJICHHUE; OCMOTHYECKOE ITOCTYIJICHUE MOJIEKYJI B KJIETKY. OpraHn4eCKUue MOJIEKYIIBI.
buonoruyeckue monumepbl — O€JIKM; CTPYKTypHas opraHu3auus. DyHKIMHM OEITKOBBIX MOJIEKYII.
VraeBoasl. CtpoeHue u Ouosornyeckas poiib. JKUpbl — OCHOBHOW CTPYKTYPHBI KOMIIOHEHT
KJICTOYHBIX MeMOpaH u uctoyHuk sHepruu. JJHK — monexynsl HacnencrBeHHocTu. Penyrumkanus
JHK, mnepemaua HacnencTBeHHOH uHpopManMM M3 MOKOoJeHUs B nokosneHue. Ilepemaua
HaclieICTBeHHON MH(opManuu u3 sapa B uurtoruiasmy; tpanckpunius. PHK, crpykrypa u QyHkum.
WNudopmannonnsle, TpaHcnopTHele, pubocomanbHble PHK. JlemoHcTpanuss oObeMHBIX Mojeneit
CTPYKTYpPHOM OpraHu3aluy OHOJIOIMYECKMX IOJMMEpOB: OEIKOB M HYKJIEMHOBBIX KHCIOT; HUX
CpaBHEHHE C MOJAESIMH UCKYCCTBEHHBIX MOJIMMEPOB (IOJTUBUHUIIXIOPHN).

Tema 2.2 O0MeH BeliecTB M Mpeodpa3oBaHue JHePruu B KieTke (3 yaca)
OOMeH BelleCTB W IPEBpalllEHWE SHEPIUM B KIETKe. TpaHCHOpPT BEIIECTB uepe3 KIETOUHYIO
MeMOpany. IluHO- ® ¢aronuTo3. BHYTpUKIETOYHOE THINEBAPCHHE W HAKOIUICHUE OSHEPTHUU;
PaCICIICHHUC INIFOKO3bI. buocunres 66J'IKOB, JKHUPOB 1 YIJICBOAOB B KIJICTKE.

Tema 2.3 Ctpoenue n pyHkunu KJieTok (7 4acoB)
[TpokapuoTnueckue kiaeTku; ¢opma U pasmepbl. CTpoeHHE LUTOMIA3Mbl OAaKTEPUAIBHOM KIIETKH;
opraHuzanus merabosnsMa y mpokapuoT. ['eHermueckuit ammapar Oaktepuil. CrnopooOpa3oBaHHe.
Pasmuoxenue. Mecto u poip MpokapuoT B OHOLIEHO3aX. DyKapuoTudeckas kierka. [luTomnaszma
9yKapuoTHUeCKON KieTku. OpraHeisisl LUTOIJIa3Mbl, WX CTpyKTypa U ¢yHknuu. Llurockener.
Bxurouenus, 3HaueHue M posib B MeTaboiu3Me KieToK. KieTtouHoe sapo — LEHTp yNpaBieHUs
KHU3HEICATENbHOCTbIO KIETKU. CTpPyKTypbl KJIETOYHOIO siipa: sjaepHas o0O0JI0ouKa, XPOMAaTUH
(rerepoxpomatuH), SAPHILKO. OCOOEHHOCTH CTPOEHUS PACTUTENBHOM KIETKU. JleneHue KIEeTOK.
Knerku B MHorokimerouyHoMm opranusme. llonsrue o nuddepeHuupoBKe KIETOK MHOTOKJIETOYHOTO
opranusma. Murortudeckuil nukia: uHtepdasza, pexymnukauus JHK; mutos, ¢assl Murornueckoro
JENICHUsT U TIpeo0pa3oBaHUs XPOMOCOM; OHMOJIOTMUECKHH CMBICI W 3HauyeHuWe MuTo3a (Oecmoiioe
pPa3MHOXXEHHE, POCT, BOCIOJIHEHHME KJIETOYHBIX IOTEPh B (PU3HOIOTMUECKUX U MATOJOTHYECKUX
ycnoBusix). Knerounas Teopust ctpoeHus OpraHu3MOB.
Jlemoncmpayus. TIpuHIMIHATBHBIE CXEMBI YCTPOUCTBA CBETOBOTO M JJIEKTPOHHOIO MHUKPOCKOIIA.
CxeMbl, WITIOCTPUPYIOIINE METOJbl MPErnapaTuBHON OMOXMMHUU U UMMYHOJOTHMH. MOJENu KIIETKH.
CxeMbl CTpOEHHsI OpPraHOMJOB PACTHTEIbHONH M >KMBOTHOM KIETOK. MuUKpompenapaTbl KJIETOK
pacTeHuil, *KUBOTHBIX W OJHOKJIETOYHBIX TpHOOB. DPUryphl MHUTOTHUECKOTO IENEHHMs B KIETKax
KOpeIlKa JyKa o] MUKPOCKOIIOM M Ha cxeMe. MarepHalibl, pacCKasbIBalolue 0 Ouorpapusax y4eHbIX,
BHECHINX BKJIAJ B pa3BUTHE KJIETOYHOU TEOPUHU.
JlaboparopHas padota
N3yuenne kiIeTok OakTepuil, pacTeHU U )KUBOTHBIX HAa TOTOBBIX MUKpOMpenapaTax*.



OcHosHble nousamusi. OpraHudecKue M HEOPTaHUYECKUE BEIIECTBA, 0OPa3yIoIIUe CTPYKTYpPHEIE
KOMITOHEHTHI KJIETOK. [IpokapuoThl: OakTepuu ¥ CHHE3EJICHbIE BOJIOPOCIU (IIUAHOOAKTEPHH).
DyKkaproTHYecKas: KJIEeTKa; MHOT000pa3ue JyKapuoT; KJIETKH OIJHOKIETOYHBIX M MHOTOKIJIETOYHBIX
opranu3mMoB. OCOOEHHOCTH PACTHTEIBHOW M KMUBOTHOW KIETOK. SIApo M HHTOMIIa3Ma — TJIaBHBIC
cocTaBHble YacTu KieTku. OpraHowabl LUTOIUIa3Mbl. BruodyeHus. Xpomocombl. Kapuotu.
MuToTHYECKH LMKJI; MUTO3. buosormueckuit cmbici MuTO3a. [I0NOKEHUS KIETOYHOM TEOpUH
CTPOEHUS OPraHU3MOB.

Ymenus. O0bACHATE PUCYHKM M CXEMBI, IPEACTaBIEHHbIE B yueOHuke. CaMOCTOATENLHO COCTABIATE
CXEMBbI MPOIIECCOB, MPOTEKAIOMINX B KJIETKE, U IIPHUBS3bIBATHY» OTACJIbHBIE MX ATallbl K Pa3IUYHBIM
KJIETOYHBIM CTPYKTypaMm. MiumrocTpupoBaTh OTBET MPOCTEHIIMMHU CXEMAMH M PUCYHKAMH KJIETOYHBIX
CTpykTyp. PabGoTath ¢ MHKpPOCKOIIOM ©  UW3TOTOBJSATH  MPOCTEHINIHME  Tpermaparsl  Jis
MHKPOCKOIIMYECKOTO HCCIIEIOBAHUA.

PA3/IEJI 3.Pa3MHoO:KeHNe U MHAMBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB (5 4acoB)

Tema 3.1 PazmHokeHre oprann3MoB (2 yaca)

CymHocTs M GOpMBI Pa3MHOXEHHUSI OpPraHU3MOB. becronoe pa3MHOXEHHE PAacCTCHHH M JKHBOTHBIX.
[TonoBoe pa3sMHOKEHHE >KMBOTHBIX M DACTEHHid; OOpa3oBaHHE IIOJIOBBIX KIIETOK, OCEMEHEHHE U
OIUIOIOTBOpeHHE. buonormyeckoe 3Ha4YeHUE IIOJIOBOTO pa3MHOXeHHA. [a-mertorenes. Ilepmoss
00pa30oBaHMs MOJIOBBIX KJIETOK: Pa3MHOXKEHHE, POCT, CO3peBaHme (Mei03) 1 (HOPMUPOBAHHE TTOTOBBIX
kieTok. OcoOeHHOCTH criepMaToreHe3a M oBoreHesa. OmionoTBopeHue. JleMoHCTpauus IUIaKaToB,
HIUTIOCTPUPYIOITHX CHOCO6BI BEICTATUBHOI'O PA3SMHOXKCHUS IIJIOJOBBIX ACPEBLCB U OBOIIHLIX KYJIBTYP,
MUKPOTIPENIapaToB SIMIEKICTOK; GoTorpaduii, OTpakarIIUX pa3HOOO0pa3re MOTOMCTBA Y OJHOH Maphbl
poauTenen.

Tema 3.2 UuauBuayaIbHOE PAa3BUTHE OPraHU3MOB (OHTOTreHe3) (3 yaca)

OMOpHOHaNBHBI mepuoa  pa3BuTHiI. (OCHOBHBIE 3aKOHOMEPHOCTH JpoOJeHus; oOpa3oBaHue
OJTHOCJIOMHOTO 3apojibllia — OnacTysbl. ['acTpynsius; 3aKOHOMEPHOCTH 00pa30BaHUs JABYCIOHMHOTO
3apojblia — racTpyibl. [lepBudHBIM opraHoreHe3 W JaibHeWmas MudGEepPeHIMPOBKA TKAHEH,
opraHoB u cucteM. [locTamMOpHOHANBHBIN TIeprOA pa3BUTHs. DOPMBI TOCTIMOPUOHATIBLHOTO TEPHOIA
pasButus. Hempsimoe pa3BuTHe; MOTHBIA U HETONHBIN MeTamMopdo3. bruonornueckuii cMbICI pa3BUTHSA
c wMetamopdo3om. Ilpsmoe pasButue. Crapenune. OOmmMe 3aKOHOMEPHOCTH  Pa3BUTHSL.
buorenernyeckuit 3akoH. CXO/CTBO 3apoOJIbIlIelt U AYMOpHUOHATbHAS JUBEPTEHIINS MPU3HAKOB {3aKOH
K. Boapa). buorenernueckuii 3akon (J. I'exkkens u K. Mromnep). Pa6orer A. H. CeeprioBa 00
SMOPUOHATEHON H3MEHYUBOCTH. J[eMOHCTpaIus Tabaull, HILTIOCTPUPYIOLIUX Mpoliecc MeTamopdosza y
YJIEHUCTOHOTHX, TIO3BOHOYHBIX (PKECTKOKPBUIBIX U  YeIIyHW4yaTOKpbUIBbIX, amMpuobuit); Tabmuil,
OTPAXKAIOIIUX CXOJICTBO 3apOABIIIeH MO3BOHOYHBIX J>KMBOTHBIX, a TakKe CXeM IpeoOpazoBaHUs
OpraHoOB U TKaHel B QHIIOTeHese.
OcHosHble nouamusi. Muoroo6pasue GpopM M paclpOCTPaHEHHOCTh OECIIONIOr0 Pa3sMHOKEHHS.
buonoruueckoe 3HaueHue Oecrionoro pasmHoxeHus. [lonoBoe pazMHOXKEHHE U €r0 OMOJIOTHYECKOoe
3HaueHue. ['amerorenes; Meiio3 u ero 6uonoruueckoe 3HaueHue. OmIoa0TBOPEHUE.
Ymenus. O6wacuaTs nponecc Meio3a U Apyrue Tanbl 00pa3oBaHMs MOJIOBBIX KIETOK, MCIIOIb3Ys
CXEMBbI I PUCYHKH U3 YueOHUKa. XapaKTepru30BaTh CYITHOCTh OECIIONIOr0 U TOJIOBOTO Pa3MHOKEHHSI.
PA3JIEJI 4. HacjieICTBEHHOCTh M H3MEHUYMBOCTH Opranu3mMoB (13 yacoB)

Tema 4.1 3aKoHOMEpPHOCTH HACJIEI0BAHUS MPU3HAKOB (6 4acoB)
OTKpBITI/Ie I. MCHIIGJ'ICM 3aKOHOMepHOCTCﬁ HaCJICAOBaHHUA NPU3HAKOB. FI/IGPI/IJIOJIOFI/I‘-ICCKI/Iﬁ METOL
HU3YyUCHUSA HACJIICACTBCHHOCTH. I'eneTnueckoe OMpCACIICHUC I10JIa. I'enoTun kak OeJao0CTHasd CUCTEMA.
B3aHMOILCﬁCTBHe AJUICIIBHBIX W HCAJUJICIIBHBIX I'CHOB B OIPCACIICHUU IIPU3HAKOB. I[CMOHCTpaLII/Iﬂ.
KapTBI XpOMOCOM UYCJIOBCKA. POIIOCHOBHBIG BBIJAIOITUXCA HpeHCTaBHTCHCﬁ KYJIbTYPHI. XpOMOCOMHLIC
dHOMAJINHM YCJIOBCKA U UX (I)eHOTI/IHI/IquKI/IC IMPOABJICHUA.
Ha6opaTopHa5{ pa60Ta: Pemenne reHeTHUECKUX 3a4a4 U COCTAaBJICHUC POJOCIIOBHBIX.




Tema 4.2 3aK0OHOMEPHOCTH U3MEHYHUBOCTH (4 YaCOB)
OcHoBHbIE (OPMBI U3MEHYHBOCTH. | €HOTHNMHUYECKAs W3MEHYMBOCTh. MyTtanuu. 3HaUY€HUE MyTaIlui
JUIS  TIPAKTUKHA ~ CEJIBCKOTO XO3fAiCTBA M  OuorexHomornu. KomOWHAaTHBHAS W3MEHYHBOCTb.
OBOJIOIHOHHOE 3HAYCHHUEC KOMOMHATHUBHOMN M3MCHUYHUBOCTH. denoTunIMyecKas, AN
Moau(HUKAIMOHHAS, W3MEHYUBOCTh. PONb YCIOBHMI BHEIIHEW Cpelbl B Pa3BUTUU M TPOSIBICHUU
IIPU3HAKOB U CBOMCTB.
Hemoncmpayus. Tlpumepbl MOTUMUKAITMOHHONW U3MEHYHMBOCTH.
JlabopatopHas pabGorta: IlocTpoeHHe BapHallMOHHOM KpUBOH (pa3sMepbl JIMCTHEB PACTECHHUH,
AHTPONOMETPHYECKHE JAHHBIE YYAIIUXCs).

Tema 4.3 Cenekuusi pacTeHui, >)KUBOTHBIX 1 MUKPOOPraHU3MoB (3 yaca)
LleHTpBI MPOUCXOXKICHUS U MHOTO0Opasus KylIbTypHBIX pacteHuid. Copt, mopoja, mraMMm. MeToabl
CCIICKIINHU paCTeHI/Iﬁ U KHUBOTHBIX. I[OCTI/I)KGHI/ISI W OCHOBHBIC HAITPAaBJICHHA COBpeMeHHOfI CCJICKIINU.
3HaueHUE CENEKIMU ISl Pa3BUTUS  CEIbCKOXO3SHCTBEHHOTO IPOM3BOJICTBA, MEAUIMHCKOM,
MHUKPOOHOJIOTUYECKON U JPYTUX OTpaCcieil MPOMBIIUIEHHOCTH.

Jlemoncmpayus. CpaBHUTENbHBIN aHAIM3 MOPOJ JOMAIIHUX KMBOTHBIX U COPTOB KYJIBTYPHBIX
pacTeHMid W uX JAMKUX npeakoB. Kosmekuun wu mpenaparsl COPTOB  KYJIbTYPHBIX PACTEHMIA,
OTIUYAIOIINXCSI HAUOOIIBIIEH M0 JOBUTOCTHIO.

Ocnosnvie nonsamus OPOAOBOJBCTBHUA. . I'en. I'eHotun kak cucremMa B3aMMOJCHCTBYIOIIUX
reHoB opranm3ma. llpu3Hak, cBOMCTBO, ¢eHOTHI. ['eHeTHYECKOE OINpeeNicHUE ToJIa Y KUBOTHBIX U
pactenuii. HacnencTBenHass M HeHacJeACTBEHHAss M3MEHUMBOCTh. MyTalMoHHAss U KOMOMHATHUBHAs
M3MEHYMBOCTh. Momudukanuu, HopMa peakiuu. Cenekius; rudpuauzanus u oroop. ['ereposuc u
nonumuionaus, ux 3Hadenue. Coprt, mopojga, mramMm. YMeHUsA. OOBACHATh MEXaHU3MBI TEepeaadr
MPU3HAKOB W CBOWCTB M3 IIOKOJICHMSI B TIOKOJIEHHE, a TakKe BO3HUKHOBEHUE OTJIUYUN OT
ponutenbckux GopM y moToMkoB. COCTaBIATH MPOCTEHINE POJIOCIOBHBIC M PElIaTh T€HETHYECKHE
3amaud. [loHMMaTh HEOOXOAMMOCTh Pa3BUTHS TCOPETUUYCCKON T'CHETHKH M MPAKTHYCCKON CENICKITUU
JUISL  TIOBBIMICHUS  3(PPEKTUBHOCTH  CEIBCKOXO3SHUCTBEHHOTO  NPOM3BOJCTBA M CHHKCHUS
ce0eCTOMMOCTH

PA3JEJI 5: B3anMoOTHOIIEHUS Opranu3mMa u cpeabl. OcHoBbI 3koJ1oruu (114)

Tema 5.1 buocgepa, ee crpykrypa u pynkuuu (7 yaca)

buocdepa — xuBasg obonouka miaHetrsl. CTpykTypa Ouochepsl. KommnonenTsl Ouochepsl: kKuBoe
BEIIECTBO, BHUJIOBOM COCTaB, pa3HOOOpa3ue M BKJIaJ B OMomaccy; OMOKOCHOE M KOCHOE BEILIECTBO
ouocdepsl (b. U. Bepnaackuit). KpyroBopot Beriects B mpupojie. EcTecTBeHHbIE COOOIIECTBA KUBBIX
opranu3MoB. buoreoneno3sl. KoMnoHeHTbl OMOTeOeHO30B: MPOAYLIEHThI, KOHCYMEHTBI, PEIyLEHTHI.
broneHno3sl: BUIOBOE pa3zHOOOpa3ue, MJIOTHOCTh MOMYNALUM, Onomacca. AOGHOTHUECKHE (PAKTOPbI
cpeabl. Ponb Temmeparypbl, OCBEIIEHHOCTH, BIAKHOCTH U JPYruX (aKTOpPOB B KHU3HEIEATEITbHOCTH
cooOmiecTB. MHTEHCHBHOCTD IEHCTBHS (haKTopa Cpefbl; orpaHMuuBaromuil gaxkrop. Bzaumoneiicteue
(bakTOpOB Ccpefbl, Mpesenbl BHIHOCIMBOCTH. buotndeckue ¢akropsl cpeasl. Llenu u cetn mutaHus.
DKOJIOTHYECKHE MUpaMHIbL: uucen, Ouomaccel, sHepruu. CmeHa OuoneHo30B. IIpuynHBI CMEHBI
Ouo1eH030B; (popMupoBaHKEe HOBBIX co0OmIecTB. DOPMBI B3aMMOOTHOIICHUI MEXIy OpraHu3MaMHu.
[To3UTHBHBIE OTHOIIEHUSI — CUMOMO3: MYTYyaJll3M, KOOIepalus, KOMMEHCAIN3M. AHTHOMOTHIECKHE
OTHOIICHHS: XUITHHYECTBO, MAPa3UTH3M, KOHKYpeHIIUs. HeliTpanbHbIe OTHOIIEHUS] — HEHTPATH3M.
Jlemoncmpayus:

a) CXeM, WUIIOCTPHUPYIOLUX CTPYKTYpy Omochepbl M XapaKTepU3YIOIIUX OT/AEIbHbIE €€ COCTaBHBIE
YacTH, TaOJIUI] BUAOBOTO COCTaBa U Pa3HOOOpa3Ms KUBBIX OPraHU3MOB OMOC]EPHI; CXeM KpyroBopoTa
BEIIECTB B MPUPOJIE;

0) KapT, OTpPaXalOIIMX TEOJOTHYECKYI0 MCTOPUI0 MAaTEPHKOB; PpaCIpPOCTPAaHEHHOCTH OCHOBHBIX
OMOMOB CYIIH;

B) nuadmibMoB U KuHopuibMa «buochepar;

I') IpUMEPOB CUMOKO03a NPEACTaBUTENEH pa3IMYHbIX LAPCTB )KUBOM MTPUPOIBI.



. JlabopaTopHble U npakTuueckre paboTel:  CocTaBieHHe CXEM IIEpeadr BEIIECTB U dHepruu (nenei

IMUTaHuA)*.

o H3yyeHWEe M ONMCAaHWE HKOCHUCTEMBI CBOEH MECTHOCTH, BBIIBICHHE THUIIOB B3aMMOJICVCTBUS PA3HBIX
BUJOB B JaHHOU dKOcUcTeME®,

Tema 5.2 buocdepa u yesioBek (4 yaca)

. [Tpupoanbie pecypcsl U MX HCHOJIb30BaHUE. AHTPOIOTEHHBIE (PaKTOPBI BO3JACHCTBUS Ha OMOLIEHO3BI
(ponb 4YenmoBeKka B MPUPOJEC); IMOCICACTBUS XO3SUCTBEHHOM JESATENbHOCTH uenoBeka. [Ipobiembl
palMOHAIBHOTO MIPHUPOAOIIOIb30BAHUS, OXPAaHbl HMPHUPOJIBI: 3alIUTa OT 3arpsA3HEHUN, COXpaHEHUE
STAJIOHOB U MaMSATHUKOB MPUPOABI, 00ECleYeHHE MPUPOTHBIMU pPECypcaMH HACEJICHUS IUIaHEeThI.
Jlemoncmpayus Kapt 3al10BEIHBIX TEPPUTOPUM HALIEH CTPAHBI.

. [IpakTuyeckas paboTta: AHaJIN3 U OIICHKA MOCIEICTBUH IeITeIbHOCTH YeJI0BeKa B IKocucTeMax™.

o OcnosHnble nousmus. buocpepa. buomacca 3emnn. Buonoruueckas NIpomyKTHBHOCTh. JKuBoe
BEIIECTBO M ero (yHKIMU. bronornyeckuii KpyroBopoT BEIIECTB B MpHUpoOJE. JKOIorus. BHemrHss
cpena. Okonorndyeckue (akrtopel. AOHOTHYECKHE, OMOTHYECKHE M AHTPOINOTEHHBbIE (HaKTOPHI.
DKOJIOTUYECKHE CHUCTEMBI: OHOTeoIeH03, OHOIEHO3, arpomeHo3. IlpoayneHTsl, KOHCYMEHTHI,
penyuentsl. Camoperynsiusi, cMeHa OHOLIEHO30B M BOCCTAaHOBJICHHME OHMOICHO30B. BoszneiicTBue
genmoBeka Ha Ouocdepy. OxpaHa mpupojsl; OHOIOTHYESCKHA W COIUAIBHBIA CMBICI COXpPaHCHUS
BUJIOBOTO pa3zHooOpa3usi OuoneHo3oB. PannoHanbHOE NPUPOIOINONB30BAHNE; HEUCUYEpHAeMble U
ucyepraemMble pecypcebl. 3all0BEIHUKH, 3aKa3HUKHU, napku. KpacHas kHura. buonuka.

. Ymenus. BbisBnsaTe NpHU3HAKK TPUCTIOCOOIEHHOCTH BHIOB K COBMECTHOMY CYIIECTBOBAHHUIO B
JKOJIOTHUECKUX CHCTeMax. AHalW3UpOBaTh BHUJIOBOM COCTaB OWMOIEHO30B. BbIIenaTh OTAeTbHBIC
(hopMBI B3aIMOOTHOIICHHUH B OMOIIEHO3aX; XapaKTepU30BaTh MUIIEBbIE CETH B KOHKPETHBIX YCIOBUIX
obutanus. IlpuMeHAT, Ha TpaKTHUKE CBEAEHUS OO0 OKOJOTMYECKUX 3aKOHOMEPHOCTAX B
MIPOMBIIIIJICHHOCTH U CETbCKOM XO3SHUCTBE ISl TPABHIIbHOM OpraHU3aIliy JECOBOICTBA, pHIOOBOJICTBA
U T. 1., @ TAKKE JUIsl pELIEHUs BCETO KOMILIEKCA 3a/1a4 OXPaHbl OKPY’Katolel Cpelibl U palliOHAIbLHOIO
MIPUPOIONOIB30BAHUS.

Jannast mporpamma peanu3oBaHa B yueOHuke: B. b. 3axapos, C. I. MamontoB, H. U. Conun
«buonorus: O6mme 3akoHOMEpHOCTH» (Y4UeOHUWK Ui 00IIeo0pa3oBaTeIbHBIX yUpekAeHHI), MockBa
«dpoda» 2002r.

TEMATHUYECKHWH IJIAH

Ha3zBanue TeMbl

BBenenue 1

Pa3znea 1. IBosonus :KMBOro Mupa Ha 3emJe

Tema 1.1. MHOroo6pasue xuBoro mupa. OCHOBHbIE CBOMCTBA JKUBBIX OPraHU3MOB

Tewma 1.2. PazButre 6M0JI0TUH B 10AAPBUHOBCKUHN NIEPUOJL

Tema 1.3. Teopus Y. /lapBrHa 0 IPOMCXOXKAEHUHU BUJIOB ITyTEM €CTECTBEHHOI0 0TOOpa

NIWF|IN

Tema 1.4. ITpucnioco6I€HHOCTh OPTAHU3MOB K YCJIIOBHSIM BHEIITHEN CPe/ibl KaK pe3yJbTat
JeWCTBUS ecTecTB.0TOOpa

Tema 1.5. Mukpossosronus

Tema 1.6. bnonorndeckue NOCICACTBUA agallTalliu. MaKPOBBOJIIOL[I/I}I

Tema 1.7. Bo3HUKHOBEHHE KU3HU HA 3eMJIE

WINWW

Tema 1.8. Pazsutue xu3uu Ha 3emie

Bcero 19

Pa3nen 2. CTpykTypHasi opraHu3anms ;KUBbIX OPraHu3MoB

Tema 2.1. Xumnueckasi opraHuzanus KIeTKU 4

Tema 2.2. OOMeH BelecTB ¥ MpeoOpa3oBaHUE SHEPTHH B KIIETKE 3




Tewma 2.3. Ctpoenue u QyHKIIMH KIETOK 7
Bcero 14 +1
Pasznen 3. PazMHOKeHHe M MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB
Tema 3.1. Pa3MHOKE€HHE OPraHU3MOB 2
Tewma 3.2. UnauBuyanbHOE pa3BUTHE OPTAaHU3MOB (OHTOTCHE3) 3
Bcero 5
Paznen 4. HacjieiCTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB
Tema 4.1. 3aKOHOMEPHOCTH HACJICIOBAHUS MPHU3HAKOB 6
Tewma 4.2. 3aKOHOMEPHOCTH U3MEHYHUBOCTH 4
Tema 4.3. Cenekuus pacTeHUH, KUBOTHBIX 1 MUKPOOPIaHU3MOB 3
Bcero 13
Paznen 5. B3auMooTHOIIEHNSI Oprann3Ma u cpeabl. OCHOBBI IKOJIOTHH
Tema 5.1. buocdepa, ee crpykrypa u GyHKuu 7
Tema 5.2. buocdepa n yenoBek 4
Bceero 11
O06001menue 4
HToro 68
YyeOHo-MeTOAUYEeCKNI KOMILJICKT
1. bBuonorus. 9 kmacc: noypouHnsle mianbl o yueObnuky C. I'. MamonroBa, B. b. 3axaposa, H.U.
Conuna «buonorus: OO01ire 3aKkOHOMEPHOCTH» (aBTOp-cocTaBuTenb ['ymentok M. M.). Bonrorpan,
Vuurens, 2014r.
2. Pebposa, JI. B., IIpoxopoBa, E. B. AkrtuBnbie (opMbl U MeTonabl oOyueHusi Ouonoruu. - M.:
[Ipocseuienue, 1997.
3. Kosnosa, T. A., Kyumenko, B. C. buonorus B tabnunax. 6-11 knacesl: CrnpaBouHoe nocobue. - 4-¢
u3a., ctepeoturl. - M: Jlpoda, 2012.
4. benses, /. K., Boponnos, H. I1., Kepkuc, 0. fI. O6mas 6uonorus: [Tocobue mis yuureneit / mon
pen. . K. bensiesa, 0. . Kepkuca. -2-e usn., ucrp. u qoi. - M.: [Ipocsemienue, 2002
5. Pebposa, JI. B., IIpoxopoBa, E. B. VYpok Owuonoruu: TexHOIOTMH pa3BUBAIOIIETO OOYYEHHUS:
MeTtoaudeckoe mocodue yist yaurens. - M.: Bearana-I'padd, 2001.
JlonoTHUTeIbHAS JTUTEPATYyPa IS YYUTeJIs
1. SAperrun, B. H., Bacunsesa, B. U., Bonkos, . H., Cunensmukosa, B. B. buonorus: B 2 ku. Ku. 1:
Y4eOHuk JuIsi MenuIl. crerl. By30B / mox pen. B. H. Speiruna. - 6-¢ usn., crepeorur. - M.: Beicmr.
mK., 2004.
2. Speirun, B. I1., BacwiseBa, B. U., Bonkos, U. H., CurensimkoBa, B. B. buonorus: B 2 xH. Ku. 2:
VY4ueOHuK U1 Meaul. criel. By3oB / non pea. B. H. Speiruna. - 6-e usa., crepeorun. - M.: Bric.
mK., 2004.
3. Cyxosa, T. C, Kyumenko, B. C. Bonpocsl nona B cucteme OMOJIOTHYECKUX 3HaHUI: MeToauueckoe
nocobue s yuutens. - M.: Bearana-I'padd, 2001./ (Cep. «bubnanorexa yuanutemns»).
4. Tlonsuckuii, FO. U., bpayn, A. [1., Bep3uwnmun, H. M. u np. OGmias 6uonorus: Yueonuk mis 10-11
KJ1accoB cpeaneit mkoiel / moxa pea. 0. U. TlonsHckoro. - 20-e¢ u3a. - M.: Ilpocsemmenne, 1990.
5. Hoxropuora, I'. Il., Andeposa, I'. A. Camoyuurtenp pemieHHs reHeTHdeckux 3amad. Y. 1. -
Boarorpan: Ilepemena, 1994.
6. Ilomropuoma, I'. Il., AndepoBa, I'. A. Camoyuurenb pemieHHs TeHETHUecKuX 3ajmad. Y. 2. -
Boarorpan: Ilepemena, 1994.
JonotHUTEILHAS JTUTEPATYPA AJs YYeHUKA
1. Tunsapos, M. C. (rn. pen.). buonorus. Bonbmiol »HIMKIONEAMYECKUI CIOBaph. - 3-€ W3A. - M.:
Bboabmas Poccuiickas sHiukioneaus, 1998.
2. Tukepwunr, B. P. buomorus: lIkomsHbii Kypc B 120 Tabnumax / mep. ¢ anra. A. HIsapm, T. [IBapir. -
M.: ACT-IIPECC, 20171/ (Cep. «llIkonbHUKY, a0UTYPUEHTY, CTYACHTY»).
3. Boponmos, H. H., Cyxopykosa, JI. H. DBomonus opranudeckoro mupa: DakymbTaTUBHBIA KypC:

Yuebnoe nocobue 1 9-10 k. cpeaneit mkonsl - M.: [Ipocsemenue, 1991.







