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IHOACHUTEJIBHAS 3AIINCKA

Jannas paboyas nporpamma y4ueOHoro npeamera «buonorusy» ais yyamuxcs 9A
KJ1acca 00111e00pa3oBaTeIbHOTO YUPEKICHHs pa3paboTaHa Ha OCHOBE aBTOPCKOU
IIporpamMMbl OCHOBHOT'O 00111ero 00pa3oBanus. buonorus.5-9xmnaccel, aBropsr H.H.
Conun, B.b. 3axapos, uzgarensctBo «Jlpoda»,2015r, pekomeH10BaHHOM
MunucrepctBom obOpa3zoBanusi u Hayku P® B coorBercTBUU ¢ DenepanbHBIMU
['ocynapcTBeHHBIMU CTaHIapTaMu 00pa30BaHUs U OCHOBHOM 00pa30BaTeIbHOM
nporpaMmmel, yueOHbsIM 1u1anoM OO0 MKOVY «Tamunckas COLL».

Peanusanus 1aHHOM NpOrpaMMBbl IPEAMETOB €CTECTBEHHO-HAYYHOM HAIIPaBICHHOCTH
npeaycMaTpuBaeT HCIOJIb30BaHUE OOOpPYNOBaHMUSA CPEICTB OOYYeHHMS W BOCIHTAHUS
Henrpa «Touka pocra»

N3yuenne Omonoruu Ha 0a30BOM ypOBHE CpeAHEro oOIiero oOpa3oBaHUs HAMPABICHO HA
JIOCTHKEHUE CIEAYIOLUX LEelIeH U 3a1a4:
ean n 3agauun:

-0Cc60eHue 3HaAHUIl 0 YETIOBEKEe KaK OMOCOIMAILHOM CYIIECTBE; O POJIK OMOJIOTUYECKOM
HAYKU B MPAKTUYECKOM IEATEIBHOCTH JIFOJICH; METOaX MO3HAHUS YeIOBEKa,

-061a0eHue yMeHuAMU TIPUMEHATH OUOJIOTMYECKHE 3HAHUS Ui OOBICHEHHS
MPOLIECCOB U SIBIICHUUM XKUBOM MPUPOJBI, KU3HEIEATEIHbHOCTH COOCTBEHHOT'O OPTaHU3Ma;
UCIIONIb30BaTh MH(GOPMAIIMI0O O COBPEMEHHBIX AOCTH)KEHHMSX B 00JacTH Ouoioruu u
9KOJIOTHH, O (haKTOpax 370pPOBbS M PHCKA; padOTaTh C OUOJOTUYCCKUMHU IMPUOOPAMH,
UHCTPYMEHTAMM, CIIPaBOYHUKAMHU; IPOBOJUTH HAOMIOJEHUS 3a OHOJIOrMYECKUMU
00BEKTaMHU ¥ COCTOSTHEM COOCTBEHHOTO OpraHNU3Ma, OMOJIOTHYECKUE SKCIIEPUMEHTHI;

-pazeumue NO3HABAMENbHLIX UHMEPECO8, UHMENIEKMYAIbHbIX U MEOPYECKUX
cnocoonocmeni B Tpollecce TMPOBEACHHUS HAOMIONEHUM 3a CBOMM  OpPraHH3MOM,
OMOJOTUYECKHUX IKCIIEPUMEHTOB, paOOTHI C PA3IMYHBIMUA UCTOYHUKAMU UH(POPMAIUY;

-60cnumanue TO3UTUBHOTO LEHHOCTHOTO OTHOIICHHS K COOCTBEHHOMY 370POBBIO U
3JI0POBBIO JPYTUX JIIOJIEH; KYIbTYyphl IOBEICHUS B IPUPO/IE;

-UCnOIb306aHUE NPUOOPEMEHHBIX 3HAHUIL U YMEHUIl 8 NOBCEOHEBHOUl HCUZHU IS
3a00ThI 0 COOCTBEHHOM 3/10pPOBbE, OKa3aHUs NEPBON MOMOIIH ceOe U OKPY’KAIOIINM; OLIEHKH
NOCJEICTBUM CBOEH NEATENbHOCTH IO OTHOIIEHWIO K MPUPOAHOM cpere, cCOOCTBEHHOMY
OpraHu3My, 3/I0pPOBbIO IPYTUX JIFOACH; U1l COOIIOICHUS TPABUII MOBEICHUS B OKpY Karolien
cpele, HOPM 370pOBOro oOpa3a XHU3HU, NPOQHUIAKTUKK 3a00JeBaHMi, TpaBMaTU3Ma H
CTpeccoB, BpeAHbIX NpuBbluek, BUU-undexnun.

VY4eOunblii npeamer «buonorus» oTHOCUTCS K MpeAMETHOM obnactu «EcrecTBO3HAHUE» U
peanusyercs uepe3 MHBapHaHTHYIO 4dacTh yueOHoro miana OOIT OO0 (®I'0OC) MKOY
«Tamunckas COIL»

Pabouas nporpamma yue6Horo kypca «buonorus» s yyamuxcst 9-ro kjacca ,paccuuTaHa
Ha 684acoB (2 daca B Hememno) B cOOTBETCTBUU C y4eOHbIM mianHoM MKOVY «Tsmunckas
COILl». Cpok peanuzanuunporpamMmmsl-1ros

Ucnons3yemsiit YMK:

ABTOp/aBTOpCKHH HaumenoBanme Kaacc HaunmenoBanme

KOJLIEKTHB y4eOHHKA u3aarTes
y4eOHHMKa

B. b. 3axapos, «buonorusy. 9. 9A N3narenscTBO

B.N. CuBormnazos «ITpocBenienney,

C.T'. MamonToB 2021r

N.b. AradhoHoB




2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOT'O IIPEIMETA
1. JIu4HOCTHBIE Pe3yIbTATHI:

1) 3HaHWE OCHOBHBIX IPUHIIAIIOB M MTPABUJI OTHOIICHHSI K )KHUBOM MPUPOJIC, OCHOB 3JI0POBOT0
o0pas3a >KM3HH | 3I0POBbECOCPETarOIINX TEXHOJIOTHI;

2) peanu3anys yCTaHOBOK 3JI0POBOT0 00pasa )KHU3HU;

3) chopMUPOBAHHOCTH IMO3HABATEIBHBIX HHTEPECOB 1 MOTHBOB, HAPaBJICHHBIX HA H3yYCHUE
YKUBOU NMPUPOABI, HUHTEJUIEKTYaIbHBIX YMEHUH (J0Ka3bIBaTh, CTPOUTH PACCYKICHUS,
aHaJII/I3I/IpOBaTB, CpaBHI/IBaTB, JeJIaTh BBIBOABI 1 I[p), ACTCTHUYCCKOI'O OTHOIIICHUA K JKUBBIM
00BEKTaM.

2.MeTanpeAMeTHbBIMH Pe3yJbTATAMHU OCBOCHUS BHIITYCKHUKAMU OCHOBHOM IIKOJIBI TPOTPaMMBbI
10 OMOJIOTUU SIBIISIOTCS:
Pezynamuenvie YY/I:

. CamocrosarenbHO OOHapykuBaTb M (OpPMYyJIHMpOBaTh NpodiIeMy B KIACCHOM H
WH/IMBUYaIbHON y4eOHOH NesTeTbHOCTH.

. BeiiBurats BepcuM pemieHust mpoodaemMbl, 0CO3HaBaTh KOHEUHBIH pe3ysbTar, BEIOUPATh U3
IIPEIOKEHHBIX M UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIH.

. CoctaBiiaTh (MHAMBUIYAIbHO WM B IpYIIeE) IUIAH PELICHUs MpoOseMbl (BBIOJHEHUS
IIPOEKTA).

. [Ton6upats k kaxa0# npobieme (3agaue) aieKBaTHYIO € TEOPETUUECKYIO MOJEIIb.

. Pabotast mo mpeanoKEeHHOMY M CaMOCTOSATENIFHO COCTABJIEHHOMY IIJIaHy, MCIIOJIb30BATh

Hapsy C OCHOBHBIMM M  JIONOJHHUTEJbHBIE CpEJICTBA (CHpaBOYHAs JIUTEPaTypa, CIOXKHbIE
puOOpbI, KOMIIBIOTEP).

. [InanupoBaTh CBOIO MHIUBUAYAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPUIO.

. PaboTath 1m0 CaMOCTOSITEIPHO COCTAaBICHHOMY IUIaHY, CBEPSSICh C HUM M LEJIBIO
NeSITeIbHOCTH, UCIIPABIIAs OMIMOKH, UCTIONb3Ysl CAMOCTOSITEIBHO MOA0OpaHHbIE CPeACTBa (B TOM
yucie u IaTepHer).

. CB000/IHO TOJIB30BATHCS BbIPAOOTAHHBIMU KPUTEPUSMH OLIEHKH M CaMOOLIEHKH, UCXO/s
U3 LEIM U UMEIOLINXCS KPUTEPUEB, Pa3inyas pe3yjbTaT U CIIOCOObI AEUCTBUH.

. B xoze npencrasieHus MpoeKTa JaBaTh OLEHKY €r0 pe3ysbTaTaM.

. CaMoCTOSATENIbHO OCO3HaBaTh IPUYMHBI CBOEro ycliexa WM HEyclexXxa M HaxOJUTb
CHocoOBI BBIXO/Ia U3 CUTYalluU HEycIexa.

. YMeTh OIIEHUTh CTENEHb YCIEUIHOCTH CBOEH WHIAMBUAYaJIbHONM 00pa3oBaTEIbHON
JESATEIIBHOCTH.

. JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KadyecTBaM M 4YepTaM Xapakrepa («KaKoB s»),
OTIpeNieNATh HANPABJICHUS CBOETO PAa3BUTHS (KKAKUM sl XOUYy CTaTh», «4TO MHE Ul 3TOrO HaJo
CIICIIaThy).

Ho3naeamenvnvie YY/[:

. AHanu3upoBaTh, CPABHUBATH, KJIACCUPUIMPOBATH U 000011aTh TOHATHUSA:

— J1aBaTh ONpe/eeHUE MOHATUSAM HAa OCHOBE M3YYEHHOTO Ha Pa3jIMyYHBIX MpeAMeTax yueOHOro
MaTepuania;

— OCYILECTBIIATH JIOTUYECKYIO OIEPALMI0 YCTAaHOBIJIEHUS POJO-BUIOBBIX OTHOILIEHUM;

— 0000maTh TOHATHA — OCYIIECTBIATH JIOTUYECKYIO OINEpaluio IMepexoja OT MOHSITHUS C
MEHBIIUM 00EMOM K MOHATHIO C OOJIBIIUM 00BEMOM.

. CTtpouth  JIOTMYECKOE  PACCyXACHUE, BKJIIOYAIONIEE YCTAHOBJIEHHE MPUYUHHO-
CIEICTBCHHBIX CBA3CH.
. Co3maBaTh MOJEIM C  BBIICIICHHEM CYIICCTBEHHBIX  XapaKTEPUCTHK  OOBEKTa,

HpeO6paBOBBIBaTL MOACIN C ILCIbIO BBIABICHUA O6H_[I/IX 3aKOHOB, ONPCACIIIOINX OAHHYIO
MpeIMETHYIO 00JIacTh.
. [IpencraBnsaTs MHGOpPMALKIO B BUAEC KOHCIEKTOB, TaOJIMII, CXeM, IpaUKOB.

. [IpeoOpa3oBbiBaTh MH(OPMAIIMIO U3 OJHOTO BHJA B APYroi W BHIOMpATh yIOOHYIO AT



cebs dopmy dukcanu W TpeAcTaBieHHS uHHPopManuu. [IpeactaBmsaTe WHPOPMANHMIO B
ONTUMATBLHOU (DOpPME B 3aBUCHMOCTH OT a/Ipecara.

. [loHnMass TO3MLMIO JpPYroro, pa3inyarh B €ro peYd: MHEHUE (TOUKY 3pCHHs),
JIOKA3aTeNbCTBO (apTyMEHTHI), ()aKThl; TUTIOTE3bl, AKCUOMBI, TEOpUHU. [|JIs 3TOT0 CaMOCTOSTEIIBHO
UCITIOJIB30BaTh pAa3jMYHbIC BHJIBI 4YTEHUS (W3ydaroliee, MPOCMOTPOBOE, O3HAKOMHUTEIILHOE,
MOMCKOBOE), PUEMBI CITyIIaHUSI.

. CamoMy c031aBaTh MCTOYHUKM MH(OpMAIUKM pa3HOTO THIIA M Ui Pa3HBIX ayJAHTOPHH,
coOroaaTh HHOOPMAIIMOHHYIO TUTHEHY | MPpaBUIa WH()OPMAIIMOHHONW O€30ITaCHOCTH.
. YMeTh HCIIONB30BaTh KOMITBIOTEPHBIE M KOMMYHHKAIIMOHHBIC TEXHOJIOTMH Kak

HHCTPYMCHT UJId JOCTHIKCHHA CBOHX ueneﬁ. YMeTh BBI6I/IpaTB aACKBATHBIC 3aaadc
MHCTPYMEHTAJIbHBIE TPOrPaMMHO-AMNIapaTHbIE CPEJICTBA U CEPBUCHL.
Kommynuxamuenwie YY/I:

. OTtcTanBasi CBOIO TOUKY 3pEHHUSI, IPUBOIUTH apTyMEHTBI, TOATBEPKIast UX (haKTaMH.

. B mmckyccuu yMmeTh BBIIBUHYTH KOHTPAPTYMEHTHI, IMepedpa3supoBaTh CBOIO MBICTH
(BMaieHne MEXaHW3MOM SKBUBAJICHTHBIX 3aMCH).

. YYuThCs KPUTHUYHO OTHOCUTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABATh
OIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.

. [lonumass TO3WIIMIO JPyroro, pa3iaudyarb B €ro pedyd: MHEHHE (TOYKYy 3peHHs),
JTIOKA3aTeNbCTBO (apryMEHThI), (GaKThl; THIIOTE3bI, AKCHOMBI, TEOPHUH.

. YMeTh B3IJISIHYTh Ha CUTYAIMI0 ¢ MHOW TMO3HMIIMH U JOTOBAPUBATHCS C JIOJbMU HHBIX
O3UILINH.

3. Hpe)IMeTHbIMI/I pe3yJbTaTaMi OCBOCHNA BBIITYCKHUKAMU OCHOBHOM IIKOJIBI [porpamMmsalI 110
OHOJIOTHUH SIBIISIOTCS:

(] BBIACNATH CYHIECTBEHHBIE NPU3HAKH OHOJIOTHUYECKUX OOBEKTOB (BHAQ, SKOCHCTEMBI,
o6uochepsl) U MPOILIECCOB, XapAKTEPHBIX AJII COOOIIECTB KUBBIX OPTaHU3MOB;

[] apryMeHTHPOBATh, MPUBOJUTH JIOKA3aTEIHCTBA HEOOXOIMMOCTH 3aIIUTHI OKPY KAFOIIEH
CpeIlbl;

[] apryMeHTHpOBaTh, MPUBOJIUTH JIOKA3aTEIbCTBA 3aBUCHUMOCTU 3/I0POBbSI YEJIIOBEKA OT
COCTOSTHUSI OKPYKAIOIIEH CPeIbl;

[J ocymecTBIATh KilaccU(UKAIMIO OMONIOTHYECKUX OOBEKTOB Ha OCHOBE OIPENCICHHS HX
MPUHAJICKHOCTH K ONPEICIICHHON CUCTEMATUYECKOW TPYMIIE;

[J packpbIBaTh poiib OMOJIOTHH B MPAKTUYECKOM NEATEIBHOCTH JIFOJICH; pOJIb OMOJOTHIECKIX
00BEKTOB B MPHUPOJIC U KU3HU YEIIOBEKA; 3HAUCHHE OMOJIOTMYECKOro pasHOOOpa3us s
coxpaHeHHs 6rocdepsr;

[] OOBSCHATH OOIIHOCTH TMPOUCXOXKACHUS U HBOJIOIMKA OPraHU3MOB Ha OCHOBE
COTIOCTABJICHUSI OCOOCHHOCTEH UX CTPOCHUS U (DYHKITMOHHUPOBAHUS,;

[J OOBSACHATH MEXaHW3Mbl HACIEJCTBEHHOCTH U  U3MEHYMBOCTH, BO3HUKHOBEHUS
MPUCTIOCOOICHHOCTH, MPOIIECC BUI000pa30BaHUS;

[J pa3nuyaTh MO BHEUIHEMY BHJy, CX€MaM U OIHMCAHUAM peallbHble OHUOJIOTHYECKHe
O00BEKThl WJIM UX W300paKEHUS, BBISABISAS OTIUYUTENIbHBIC MPU3HAKA OMOJOTHYECKHUX
00BEKTOB;

[J cpaBHHUBaTh OMOJOTHYECKHE OOBEKTHI, MPOILIECCHI; IeJaTh BHIBOJABI M YMO3AKIIOYCHUS HA
OCHOBE CpPaBHEHUS,

[J ycraHaBIMBAaTh B3aMMOCBS3H MEXKIY OCOOCHHOCTSMHU CTPOCHUS M (YHKIIUSIMU OPTraHOB U
CHCTEM OpPTaHOB;

[J WCHOIB30BaTh METOMABI OMOJIOTUYECKOW HAYKH: HAOMIOAAaTh U OMUCHIBATH OMOIOTHYECKUE
OOBEKTBI W TIPOIIECCHI; CTAaBUTh OWOJIOTHYECKHE OHKCIEPUMEHTBHI M OOBSICHITh HX
pe3yibTaThl;



[J 3HaTh M apryMEHTUPOBATh OCHOBHBIE IPABUJIA MTOBEACHUS B IMPUPOAEC; aHAIU3UPOBATh U
OLICHMBATH ITOCJIECACTBUS I€ATEIBHOCTH YEJI0BEKA B IPUPO/IE;

[] omnuceiBaTh W HCIOJB30BATH NPHEMBI BBIPAIMBAHHUS W PA3MHOXKEHUS KYJBTYPHBIX
pacTeHM U JOMaIIHUX KUBOTHBIX, YX0/1a 32 HUMH B arpoleH03ax;

[] HaxomuTh B y4eOHOW, HAYYHO-TIONMYJSIpHOW JswmTeparype, MHTEepHET-pecypcax
uH(pOpMaIIMI0O O XHUBOM mpupone, ohopMIsITE €€ B BHUAEC MUCBMEHHBIX COOOIICHUH,
JOKJIAJIOB, pedeparTos;

[1 3HaTh M cOOMIOATH IIPaBUIa padOTHl B KAOMHETE OMOJIOTHH.

Buvinycknuk nayuumcsa:

[] XapakrepuzoBaThb 0O0mue OHUONOrMYECKHE 3aKOHOMEPHOCTH, HX MPAKTHUYECKYIO
3HAYUMOCTb;

[J IIpuMeHATHP METOIbl OWOJIOTMYECKON HAyKH s M3Y4YEeHHS OOmMX OHOJOTHYECKUX
3aKOHOMEPHOCTEeH: HaOII0JaTh M OMHMCHIBATh KIETKM Ha TOTOBBIX MHKpOIIpernaparax,
3KOCHCTEMEI CBOCH MECTHOCTH;

[J BiageTs cOCTaBISAIOLIMMU POEKTHOM U UCCIIEN0BATEIBCKON IEATEIbHOCTH 110 U3YYEHHIO
001X OMOJOrMYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KMBOW MPUPOJE; NMPUBOAUTH
JIOKa3aTeNbCTBA  HEOOXOIMMOCTH  3alllUTBl  OKPYXAloIIel  cpeabl;  BBIACISTH
OTJIMYMTEIbHBIE  NpPU3HAKKM  JKMBBIX  OPraHU3MOB;  CYIIECTBEHHBIE  IPU3HAKU
OHOJIOTUYECKUX CUCTEM U OMOJIOTUYECKHUX MPOIIECCOB;

[J OpueHTUpOBaThCA B CHCTEME MO3HABaTENbHBIX IIEHHOCTEH: OleHMBaTh MH(OpPMALHUIO O
JIESITEIbHOCTH YEJIOBEKA B IIPUPOJIE, OJTyUYaeMy0 U3 Pa3HbIX HCTOUHUKOB;

[] aHaIM3MpOBATh U OLICHUBATH MOCIEICTBUS IESITEIILHOCTU YEJIOBEKA B IPUPOJE;

BoinycKkHuk noyuum 603M0MCHOCHb HAYUUMBCA:

[J BbLABUTaTh THUMOTE3bl O BO3MOXHBIX NOCIEICTBUIX [JEATEIbHOCTH YEJIOBEKAa B
sKocucTeMax u ouocdepe;

[J apryMEeHTHpPOBAaTh CBOIO TOYKY 3PEHHS B XOZE TUCKYCCHH IO OOCYXICHHIO TI00aTBHBIX
9KOJIOTHYECKUX MPoOIIeM.

U

3. COAEPXKAHUE IMPOI'PAMMBbI

BBenenue -1uac.

MecTo kypca «O01ast OMONOTHs» B CUCTEME €CTECTBEHHO -HAYYHBIX JUCIUIUIMH, a
Takke B OMooruueckux Haykax. Llenu u 3agaum Kypca. 3HaueHue mpeaMeTa s TOHUMaHus
€IMHCTBA BCETO UBOTO M B3aMMO3aBUCUMOCTH BCEX YacTel Onochepsi.

PA3JIEJI 1.CTPYKTYPHAS OPTAHU3ALIUSA ’KUBBIX OPTTAHU3MOB-9 uac.
Tema 9.Xumuyeckasi OpraHn3anus KIeTKH.

DneMEeHTHBIN cocTaB KJIETKU. PacpocTpaHEeHHOCTh AJIEMEHTOB, X BKJIAJ B 00pa3oBaHUE
JKUBOW MaTepuu M OOBEKTOB HEXHBOW HPHUPOIBI. MakKpOdIeMEHTH, MUKPOIJIEMEHTHI, HX
BKJaJ B 00pa3oBaHHE HEOPraHMYECKUX W OPraHUYeCKHUX MOJEKYyJ »KHBOTO BEIIEeCTBA.
Heopranmueckue MOJIEKYJbl JKMBOTO  BENIECTBA: BOJA; XUMHYECKHME CBOWCTBA M
Ooumonoruueckass poib. Conu HEOPraHMYECKUX KUCIOT, UX BKJIAJ B OOECredeHUue MpPOIECCOB
KU3HEJEATEIbHOCTH U TOJIep>KaHue romeocrasa. Pojab KaTHOHOB M aHMOHOB B 00€CIIEYEHHUH
IIPOLIECCOB  JKM3HEAEATENbHOCTH. (OCMOC ¥ OCMOTMYECKOE JaBIEHHE;, OCMOTHYECKOE
MOCTYIIEHUE MOJIEKYJ B KJIeTKy. OpraHndeckue MoJieKyJibl. bruojgorundeckne mnoiavmepsl
— OenkH; CTpyKTypHas opranu3auus. DyHKOUU OEITKOBBIX MOJIEKYI. YTJIEBOIBI.
Crtpoenne u Oumosiormyeckass poiab. JKUpbl — OCHOBHOW CTPYKTYPHBIM KOMITOHEHT
KJIETOYHBIX MeMOpaH u uctouHuk sHeprun. JJHK — mMonexynbl HaclIeICTBEHHOCTH.
Penymnukammms JIHK, mepenada HaciencTBeHHOW WHQOpMAUMKA W3 TOKOJICHUS B
nokoneHue. llepenauya HaciaeACTBEHHOW WHMOpMAIMKU €3 sApa B IUTOILIA3MY;
tpanckpunmusi. PHK, crpykrypa u ¢yskuuu. MHbopmanroHHble, TpaHCHOPTHBHIE,
pubocomanbubie PHK.



JleMoHCTparusi OOBEMHBIX MOJICICH CTPYKTYPHOM OpraHu3aiuu  OHOJOTHYECKUX
MOJIUMEPOB: OEJIKOB UM HYKJIGUHOBBIX KHCJIOT; HX CpPaBHEHHE C MOJICISIMU
HCKYCCTBEHHBIX MOJIUMEPOB (IMOJTUBUHUIXIOPUL).

Temal0. O0meH BelecTB M Npeodpa3oBaHue JHEPTUH B KJIETKe.

OOMeH BelecTB W MpeBpalleHhe YHEPrUuu B KJeTKe. TpaHCIOpPT BELIECTB Yepes
KJIEeTOYHYI0O MeMOpaHy. [luHO- m ¢aronmro3. BHYTpUKIETOYHOE MHUIICBApPEHUE U
HAKOIJICHUE DHEPruM; pacllelUiIeHHe TIIoKo3bl. buocuHTe3 O€NnKoB, XHUPOB U
yriieBoZoB B kieTke. JI/p.1l. «@akTopsl, BJUAOIINE HA CKOPOCTH Npouecca (POTOCHHTE3a»,
JI/p.2. «Il1a3zmMo1u3 U AeMJIa3MOJIN3 B KJIeTKAX pacTeHn i)

Tema 11.CrpoeHue u pyHKIUH KJIETOK.

[Ipokapuotuueckue kiaetku; ¢dopma u pa3mepbl. CTpoeHHE UTOILIA3MBbI
OaKTepHaJIbHOW KIJIETKH; OpraHu3amus Merabonm3ma y mnpokapuoT. [ eHermueckuit
arnmapat Oakrtepuil. CriopoobpazoBanue. PasmMHokeHne. MecTto U poJib MPOKApHUOT B
OmoreHo3ax. ODyKapuoTHYecKass KieTrka. LluToruiasmMa »3yKapuOTHUYECKOW KIIETKH.
Opranemnbl UUTOIUIA3MbI, UX CTpykTypa u ¢yHkuuu. Lutockener. Brxirouenwus,
3HaYCHHWE U POJIb B MeTaboim3Me KieTok. KiletouHoe siipo — LEHTp YIpaBIICHUS
JKU3HENEATEIbHOCThIO KIETKH. CTPYKTypbl KIETOYHOTO sjpa: siiepHas o0oiouka,
XpoMaTUH (TreTepoXpoMaTHhH), SAAPBILIKO. (OCOOEHHOCTH CTPOEHUSI PAaCTUTEIbHOU
kieTtku. Jlemenue kierok. Kiietku B MHOroksjgeroyHom opranuszme. Ilonsitue o
g epeHITUPOBKE KJIIETOK MHOTOKJIETOYHOTO oOpraHu3dmMa. MHUTOTHYECKUN
nukia: uarepdasza, peayrukanus JJHK; mutos, ¢pa3sl MUTOTHYECKOTO AEJICHUS
U TIpeoOpa3oBaHUsl XPOMOCOM; OHOJIOTHYECKHUM CMBICI H 3HAa4Y€HHE MHUTO3a
(6ecmonioe pa3MHOXKEHHUE, POCT, BOCHOJHEHHE KISCTOUYHBIX MOTEPh B (PU3NOIOTHUUECKUX U
[aTOJIOTUYECKUX yCJIoBUsIX). KiieTouHast Teopusi CTpOEHHUSI OPraHU3MOB.
JemoHctpauus. [[pyHuunuanbHble CXEMbI YCTPOUCTBA CBETOBOT'O U 3JIEKTPOHHOTO
MUKpOcKoTia. CXeMBbl, HIUTIOCTPUPYIOIIHE METOABI MPEerapaTUBHON OMOXUMUHU U
UMMYHoOJIOTuM. Mojenu kineTkd. CXeMbl CTpO€HUsI OPraHOUJA0B PaCTUTEIILHOU U
JKUBOTHOM KJIeTOK. MUKpoIipenapaThl KJI€TOK paCTE€HUH, )KUBOTHBIX OJHOKJIETOUYHBIX
rpuOoB. @UTYPHI MUTOTHUYECKOTO JIEJICHUS B KJI€TKaX KOPEIIKa JyKa Mo
MHUKPOCKOIIOM M Ha cxeMe. Marepualsbl, paccKa3blBarolue o Ouorpapusx yueHbIX,
BHECIINX BKJIaJ B pa3BUTHE KJIeTOYHOU Teopuu. JlaGopaTopHas padora Ne3. «3yuenue
CTPOEHNEe PACTUTEJBHOM M ’KUBOTHOM KJIETKH MO MUKPOCKONOM). OCHOBHBIE MTOHSTHS.
Opranuueckue 1 HeOpraHMYeCKHUe BEIEeCTBa, 00pa3yIoLie CTPYKTYPHbIE KOMIOHEHTHI KJIETOK.
[IpokapnoThl: 6aKTepUu M CHHE3EIEHbIE BOJAOPOCIH (IIHaHOOAKTEepUN). DyKapuOTHIECKAs
KJIETKa; MHOT00Opa3ue 3yKapuoT; KJIETKU OJHOKIETOUYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB.
Oco0eHHOCTH PaCTUTEIFHON U JKMBOTHOM KJIETOK. SIApO M MUTOIIIa3Ma — TJIaBHBIE COCTABHBIC
gacTH KiaeTku. Oprasonas! nuromiaasmsl. Bkimroyenus. Xpomocomsl. Kapuorur.
MuToTHYECKNA IUKIT; MUTO3. bruonornueckuii cmpicia MuTo3a. [10J10KEHHUS KIIETOYHOU TEOPUH
CTpOEHHUs OpraHu3MoB. Y MeHHs. OOBSICHATh PUCYHKU U CXEMBI, IPEICTABJICHHBIE B yUeOHUKE.
CaMOCTOSITENTEHO COCTABIISATh CXEMBI ITPOIIECCOB, MPOTEKAIOIIUX B KJIETKE, U «IIPUBSI3bIBATH)»
OTZAEJIbHBIE UX 3TaIlbl K Pa3JIMYHBIM KJIETOUYHBIM CTpYKTypam. MiumrocTpupoBath OTBET
MPOCTEUIIUMHU CXEMaMH M PUCYHKAMHU KJIETOUYHBIX CTPYKTYp. PaboTaTth ¢ MUKPOCKOIIOM U
M3TOTOBJIATH MPOCTEMIINE NIPENapaThl 111 MUKPOCKOIMYECKOT O UCCIEA0BaHUS.
Mexnpenmernsle cBsi3u. Heopranuueckas xumusas. Xumudeckue csazu. CTpoeHue
BemecTBa. OKUCIUTENIBHO-BOCCTAHOBUTENbHBIE peakul. O praHu Y€ c K a sl XUMHUA.
[IpuHIUIIBI OpraHU3aly OPraHUYECKUX COCAMHEHUN. YTIIEBOIbI, )KUPHI, OETIKH,
HYKJIEMHOBBIE KUCIOThl. Pu3uka. CBOWCTBA )KUJIKOCTEN, TENIOBBIE SIBJICHUA. 3aKOHbI
TEPMOJIMHAMUKH.

PA3JEJ 2.PABSMHOXEHUE U UHIUBUAYAJBHOE PABBUTHUE OPTAHU3MOB
- 6uac.
Tema 12.Pa3mHokeHHEe opraHu3MoB (2 yaca)



CymHocTh 1 (OpMBI pa3MHOXKEHHsI OpraHu3MoOB. becmosioe pasMHOKEHHE pacTeHUH H
XKHUBOTHBIX. [loI0OBOE pa3MHOKEHHE JKMBOTHBIX M PACTEHUH; 0Opa3OBaHUE IMOJIOBBIX KJIETOK,
OCEMEHEHHME U OIUIOJOTBOpEeHHE. buosornueckoe 3HaueHHE IOJOBOrO pa3MHoXkeHus. [a-
meToreHnes. Ilepuoasl 0Opa3oBaHUs IMOJIOBBIX KJIETOK: pa3MHOXKEHUE, POCT, CO3pEBaHUE
(Mei103) u popMHupoBaHUE NOJOBBIX KIeTOK. OCOOEHHOCTH CliepMaTOreHe3a U OBOreHesa.
Or1u1010TBOPEHHE.

JleMoHCTpaLus MIakaToB, WITIOCTPUPYIOLIUX CIIOCOOBI BEM€TaTUBHOTO Pa3MHOKEHUS MJI0A0BBIX
JIEPEBBEB U OBOIIHBIX KYJbTYP; MUKPOIIPENAapaToB SHIEKIETOK; (oTorpaduii, OTpaxkarommx
pa3zHooOpa3ue MOTOMCTBA y OJHOM Hapbl POJUTENCH.

Tema 13. UnauBuayajibHOe pa3BUTHE OPraHU3MOB (OHTOreHe3).

OMOpHOHanbHbIM nepuox pa3BuThs. OCHOBHBIE 3aKOHOMEPHOCTH JPOOJICHUS;
oOpa3oBaHHe OHOCJIOWHOTO 3aponsiimia  — OJIacTyJIbI. Tactpynsnus;
3aKOHOMEPHOCTH O00pa30oBaHUs JBYCIOMHOro 3apojbliia — ractpyibl. [lepBuuHbIit
opraHoreHe3 W jgainpHedmas aud@epeHnUpoBKa TKaHEH, OpPraHoB H CHUCTEM.
[ToctaomOpuoHanbHell nepuos pa3BuTUA. DopMbl NOCTIMOPUOHAIBHOIO MEPHOAA PA3BUTHS.
Henpsimoe pa3BuTHe; MOTHBIA U HEMOJHBIM MeTaMOp(o3. BHOTOrnYecKii CMBICI pa3BUTHA C
metamopdoszom. IIpsmoe pasButne. Crapenue. OOmME 3aKOHOMEPHOCTH  Pa3BUTHS.
buorenernueckuit 3akoH. CxoxcTBO 3aponpimieii W >MOpHOHaNbHAS JAUBEPTEHIIUS
npusHakoB {3akoH K. bapa). buoreneruueckuii 3axkon (2. I'ekxkens u K. Mrwonnep).
Pa6orsr A. H. CeBeprioBa 00 >MOpHOHANbHON HM3MEHYHUBOCTHU. [leMoHCTpamus Tabmuil,
WITIOCTPUPYIOIIUX Mpoliecc MeTaMop(ho3a y YIEHUCTOHOI'MX, O3BOHOYHBIX (KECTKOKPBUIbIX U
YeIIyH4aTOKPBUIBIX, aM(puOuil); TaONHI], OTPAKAIOUIMX CXOACTBO 3apOABIIICH MO3BOHOYHBIX
KUBOTHBIX, a TAKXKE CXEM IpeoOpa3oBaHMsl OpraHoOB U TKaHel B guioreHe3e. OCHOBHbIE TOHATHUSL.
MmorooOpazue ¢opM U pacHpoCTpaHEHHOCTh OEecrojioro pasMHOXKeHus. buonorumueckoe
3HaueHue Oecrojioro pa3MHo)keHus. [logoBoe pa3sMHOXKEHHE U ero OMOJIOrMYecKoe 3HaueHue.
["amerorenes; melo3 u ero Ouonoruueckoe 3HaueHue. OmnogorsopeHue. YMenus. OObsCHATh
npolecc Meioza M Apyrue 3Tanbl 00pa30oBaHMS IOJOBBIX KIJIETOK, HCIOJb3Ys CXEMbl U
PUCYHKH U3 yuyeOHUKa. XapaKTepU30BaTh CYyIIHOCTb OECIOJIOro U MOJIOBOI0 Pa3MHOKEHHUS.
Mexmnpenmernsle cBsi3u. Heopranunueckass xumus. OxpaHa npupoJibl OT BO3AeHCTBUS
OTXO0/J0B XUMUYECKUX Ipou3BoAcTB. Du3uka. DinekTpoMaruHuTHOE noje. MoHusupyrouee
U3JIy4eHHe, IOHATHE O J103€ U3IyUYeHUsI U OMOJIOTHYECKON 3aluTe.

PA3JIEJI 3. HACJIEACTBEHHOCTb U UBMEHUYUBOCTb OPITAHU3MOB - 19uac.
Tema 14. 3akoHOMEpPHOCTH HACJAEIOBAHNS NPU3HAKOB.

OTtkpeITHE I. Mennenem 3aKOHOMEPHOCTEH Hacje10BaHus MPU3HAKOB.

['ubpumonOTUYECKU METOT U3yUECHUS HACTIEICTBEHHOCTH.

I'eneTnueckoe onpeneseHue noJua.

'eHoTun kak MenOCTHas cUCTEMA. B3anMOIENCTBHE aUICNIbHBIX W HEAUICIbHBIX T€HOB B
ONpeIeICHUN TPU3HAKOB.

Hemonctpanus. Kaptsel xpomocoMm denioBeka. Po1ocI0BHbBIE BBIIAIOMIMXCS TPEACTABUTENEH
KyJbTYpbl. XpOMOCOMHBIE aHOMAJIMH YeJIOBeKa U UX ()EHOTUITMYECKUE TTPOSIBICHUSI.
[IpakTuueckas padorta Nel. «Pemienune reHeTHUECKUX 3a/1a4 U COCTABIECHUE POJOCITIOBHONY.
TemalS.3akoHOMepHOCTH H3MEHYHBOCTH .

OcHoBHBIE (OpPMBI HM3MEHYMBOCTH. | €HOTHNHYECKass WM3MEHYMBOCTb. MyTalnuu.
3HaueHre MyTalluid AN MPaKTUKU CEeJbCKOTO XO35icTBAa M OuoTexHonoruu. KomOuHaTHBHAS
W3MEHUYUBOCTh. JBOJIIOIMOHHOE 3HAUY€HWE KOMOWHATHBHON HM3MEHUYMBOCTH. DEeHOTHIUYECKas,
win MoAuUKAIMOHHAs, U3MEHUYHUBOCTh. POJb yCIIOBUU BHEIIHEW cpelbl B Pa3BUTHU U
MPOSIBIICHMM  TIPU3HAKOB W cBoMcTB. JlemoHctparmms. [lpumepbl  mMoaudukaimoHHON
W3MEHYHUBOCTH.

Tema 16.Cenexkuusi pacTeHui, ;KUBOTHBIX U MUKPOOPTaHU3MOB.

[{eHTpBI MPOUCXOXKACHUS U MHOTO00pa3us KyJIbTypHBIX pacTeHuit. CopT, mopoja,

mTamMM. MeTObI CEeNIeKIIMA PACTEHUW W KUBOTHBIX. J[OCTHIKEHHS W OCHOBHBIC HAINPABIICHHS



COBPEMEHHOW CEJEKIMU. 3HAYEHHE CEJIEKIUU ISl PAa3BUTUS  CEIIbCKOXO3AMCTBEHHOTO
POU3BOJICTBA, MEIUIIMHCKOM, MUKPOOHOIOTUYECKON U APYTUX OTPACeH MPOMBIIIJICHHOCTH.
HemoHctpanus. CpaBHUTEIBHBINA aHAIN3 MOPOJ JIOMAIIHUX KUBOTHBIX U COPTOB KYJIBTYPHBIX
pacTeHuil U UX IUKUX HpenkoB. Komnekuuu W npenaparsl COPTOB KYJIbTYPHBIX PACTEHHH,
OTJIMYAIOLIUXCS HAaMOOJIbIIIEH MIOJOBUTOCTHIO.
OcHoBHble mOHATHS. ['eH. ['eHoTMN Kak cucTeMa B3aMMOJCHCTBYIOIIMX T'€HOB OpraHu3Ma.
[TpusHak, cBoiicTBO, ¢eHoTumn. ['eHeTHUECKOe OmpeneseHre Moja y KUBOTHBIX U PAaCTEHUH.
HacnencrBennass u HEHAcleICTBEHHAass HM3MEHYMBOCTb. MyTallMOHHAasT W KOMOWHATHUBHAs
U3MEHYUBOCTh. Monudukanuu; Hopma peakiuu. Cenekius; rudpunuszanus U oTOOpP.
['eTeposuc u nonumionus, ux 3Hauenue. Copt, mopoja, mramm.
VYmenus. OOBACHATH MEXaHU3MBI IepeJauyd IPU3HAKOB U CBOWCTB M3 TOKOJICHUS B
MOKOJICHUE, a TAaKKEe BO3HMKHOBCHHE OTIUYUNA OT POAUTEIBCKUX (OPM y TMOTOMKOB.
CocraBnsATh NOpPOCTEHIINE POAOCIOBHbIE M pellaTh TI'eHeTHYeckue 3anaud. lloHumars
HEOOXOAMMOCTh pPa3BUTHS TEOPETHYECKOW TEHETUKH U TMPAKTUYECKOW CENeKIUU IS
NOBBIIICHUS ~ Y(PPEKTUBHOCTU  CEIbCKOXO3AWCTBEHHOTO  IPOW3BOACTBA M CHUIKEHHUS
cebecrouMocTd MpoaoBoiibcTBUs. JlabopartopHasi padora Ned. «U3ydyeHue M3MEHUHMBOCTH.
IHocTpoenne BAPHALMOHHOTO psiga U KPHUBO» MextipenmeTHble CBSI3U.
Heopraunumueckas xumua. OxpaHa npupoibl OT BO3ACHCTBUA OTXOJ0B XUMHUUYECKUX
MIPOU3BOJICTB.
Opranumueckas xumuid. CrpoeHMe W (QYHKIUH OPraHUYCCKUX MOJEKYI: OCKH,
nykienHoBble kucnoTsl (JJHK, PHK).

dusuka. JuckpeTHOCTH 3MEKTpUUECKOTO 3apsiga. OCHOBBI MOJEKYJISIPHO-
KMHETUYeCKoU Teopun. PentreHoBckoe nznyuenue. [lonsatue o no3e uzinydeHus u
OMOJOTUYECKOM 3aIuTe

PA3JIEJ 4.93BOJIIOLNUA )KUBOT'O MUPA HA 3EMJIE-224ac
Tema 1. MHorooopa3sue xxuBoro Mmupa. OCHOBHbIE CBOMCTBA ’KUBBIX OPraHU3MOB.

EavHCTBO XMMHYECKOro cocTaBa JKMBOM MaTepHM; OCHOBHBIE TPYMIbl XUMHYECKHX
JJIEMEHTOB M MOJIEKyJ, oOpa3yolue >uBoe BemecTBo Ouochepsl. KierouHoe crpoenue
OpraHu3MoOB, Haceldmux 3emno. OOMEH BELIEeCTB U CaMOPEryysilus B OHOJOTMYECKUX
cucrtemax. CaMOBOCIIpOM3BEACHME; HACJIECICTBEHHOCTb M H3MEHUMBOCTb Kak OCHOBa
CylLlleCTBOBaHMs >kMBOW Matepuu. PocT u paszsutue. Pasapaxumocts; popmbl n3bupareabHON
peakuuy OpraHu3MOB Ha BHELIHUE BO3JEHCTBUA. PUTMUYHOCTB ITPOLIECCOB XKU3HEAEIATEIbHOCTH;
OHUOJIOTMYECKHE PUTMbBI M UX 3HaueHue. JlMCKpeTHOCTb JKMBOIO BellecTBa U
B3aMMOOTHOIIIEHUE YacTH W ILEeJoro B OuocucTeMax. DHEPro3aBUCHUMOCTb >KHUBBIX
OpraHu3MoB; (POPMBI TOTPEOIJICHUS YHEPTUH.

IlapcTBa >XMBOM IIpUPOABI; KpaTKas XapaKTEpPUCTHUKA ECTECTBEHHON CHCTEMBI
KiaccuUKaly KUBBIX OpraHu3MoB. BusioBoe pasHoobpasue.
JleMoHcTpanus cXeM CTpYKTYpbl HAPCTB KUBOU IIPUPOIBI.
Tema 2.Pa3Butue 0M0JI0ruM B 10AaPBUHOBCKUIi MEPUOI

Pa3Butne Owuonoruum B JOJapBUHOBCKUU mepuod. IlocrojncTtBo B Hayke
MpEeJICTaBICHUNH 00 «W3HA4YaJbHOW I1IEJI€COOOPAa3HOCTH» UM HEU3MEHHOCTH >KUBOU
npuponbl. Pa6orer K. JIluHHes mo cucTtemMaTHKe PAaCTEHUM M >KUBOTHBIX.
DOBonwunuonHas teopusa K. b. Jlamapka.

JemoHcTpatms. buorpadun yueHbIX, BHECIINX BKJIaJl B PA3BUTHE DBOJIIOIIMOHHBIX
uaent. JKusns u gesteabHocTh JK. b. Jlamapka.

Tema 3.Teopusi U. /lapBuHA 0 IPOUCXOKACHNUN BHOB IIyTeM €CTECTBCHHOIO
ordopa.

IIpennoceuiku BO3HUKHOBeHUst ydeHus:t Y. JlapBuHa: gocTmkeHus B o0JjacTu
€CTEeCTBEHHBIX HayK, dKcreAuIUOoHHbII MaTtepuan Y. Jlapsuna. Yuenue Y. lapBuna o0
HCKycCTBEHHOM otTOope. Yuenume Y. JlapBuHa o ecTrecTBeHHOM oTOOpe. Bug —
AJIEMEHTapHasi PBOJIOLIMOHHAs enuHUIa. Beceobmiass nHAMBHUAYaJIbHAsI U3MEHYUBOCTh U



U30bITOYHAs YHUCICHHOCTh MOTOMCTBAa. bopnOa 3a cyliecTBOBaHHME M €CTECTBEHHBIN
oToop. Jemoncrpauus. buorpadus Y. Japsuna. MapuipyT u KOHKpeTHbIEe Haxoaku Y.
JlapBuHa BO BpeMsi myTeliecTBUsI Ha Kopadisie « bUuriby.

Tema4. IIpucnocod;IeHHOCTHL OPraHU3MOB K YCJIOBUSIM BHEIIIHEN cpeibl KaK pe3yJibTaT
JIECTBUSA €CTeCTBEHHOIr0 0TOO0pAa .

IMpucnocoOnTenbHBIE OCOOCHHOCTH CTPOCHHS, OKPACKH Tela | TOBEICHHUS
’KMBOTHBIX. 3a00Ta o0 motomcTBe. PU3noIOrNUecKre aganTaluui.

JlaGopaTopuasi Ne5. «/3yueHue npucrnocoO0ISHHOCTH OPraHU3MOB K cpejie OOMTaHm»
Tema 5 Mukpo3BoIOIUS .

Bua kak reHeTU4ecKy U30JIUPOBAHHAS CUCTEMA; PEIPOAYKTUBHAs U30JISLUS U €€
MexaHu3Mmbl. [lonmynmsimmoHHast CTpykTypa BHAA; DKOJOTMUYECKHME M TE€HETHYECKHE
XapakTepUCTUKU nonyisinuii. [lonmynanus — 31eMeHTapHas 3BOJIIOIHOHHAs €IUHULIA.
Ilytu  m  ckopocTh  BHAOOOpa3zoBaHUs; reorpauyeckoe U  DKOJOTHYECKOE
BUA000pazoBaHue. JleMoHCTpamusi cXeM, WLTFOCTPUPYIOIIUX MPOLECC reorpaduuecKoro
BUJI000pa30BaHUs; >KUBBIX PACTEHHM W IKUBOTHBIX, TIepOapueB U KOJIJIEKIUH,
IMOKAa3bIBAIOIINX WHIUBUIYAIFHYIO H3MEHYMBOCTh U pa3HOOOpa3mue COPTOB KYJIbTYPHBIX
pacTeHuil U TOpOJ AOMAIIHUX >XKUBOTHBIX, a TaK)Xe Pe3yJIbTaTbl MPUCHOCOOICHHOCTH
OpPraHU3MOB K Cpeae OOMTaHUs U PE3yJIbTaThl BUI00Opa30BaHUs.

JlaGopaTopHblie padoThl Ne6. M3yueHue kputepueB BUA.
Tema 6.Bbuosornueckue nmociaeacreus axanranuu. Maxkpolssosronus (4 yaca)

I'maBHBIE HanpaBICHUS 3BOJIIOIIMOHHOIO Mpolecca. buosornueckuii mporpecc u
omosyorndeckuii perpecc (A. H. Ceepron). Ilytu noCTHXKSHUST OHOJIOTHYSCKOTO
nporpecca. OcHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLIUM: JAUBEPTrEeHI S,
KOHBEpPIreHIUs, IapajuleJn3M, I[IpaBUjia D>SBOJJIONHWU TIPYIIl OPraHU3MOB.
PesynbTarel »BoOMIONIMK: MHOTrOoOOpasWe BHUIAOB, OpraHUYecKas I11eJIecooOpa3HOCTb,
IIOCTEIICEHHOE YCJIOKHEHUE OpTraHu3aluu. JleMoHcTpanys IpUMEPOB TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OpPraHOB, HUX CTPOCHUS UM IIPOMCXOXKJIEHUSI B OHTOI€HE3€; CXEMbI
COOTHOIIIEHUSI MNYTE€H MNPOTrPECCUBHOM OMOJIOTUYECKONW OHBOJIIOIIMM;  MaTEpPHAJIOB,
XapaKTEepPU3YIOIIUX NPEeACTABUTEIIEH KUBOTHBIX M pacTe€HUU, BHECEHHbIX B KpacHyro
KHUT'Y ¥ HaXOJSIIUXCs IO OXPAaHOH rocyJapCcTBa.

Tema 7.Bo3HUKHOBEHHE KU3HHM Ha 3eM.Ie.

Oprannyeckuii MUp KakK pe3ysibTaT 3BOJIOLMHU. BO3HUKHOBEHHE U pa3BUTHUE
)KU3HH Ha 3emiie. XUMHUYECKUM, Ipeagbuogornueckuii (treopus akaagemuka A. .
Omnapuna), OHOJIOTMYECKHH M COLMAJIbHBIM 3Tambl Pa3BUTHUSI KUBOW MaTEpUU.
DUIIOTEeHETUYECKHUE CBSI3U B YKUBOW HNPUPOJIC; €CTECTBCHHAS KIIAaCCU(PUKAIIUS >KUBBIX
OopraHu3MoB. JleMOHcTpanusi CXEM BO3HUKHOBEHHS OJHOKJIECTOYHBIX JYKAapHOT,
MHOTOKJIETOYHBIX OPTaHU3MOB, PA3BUTHUS 11apCTB PACTEHUU U )KUBOTHBIX.

T ema 8.PazBurue ku3Hu Ha 3emJie .

PaszButue xn3HN Ha 3eMile B apXEHUCKYIO U IIPOTEPO30UCKYIO Ipbl. llepBrle cienpl
>)kn3HU Ha 3emsie. [losiBieHHME BCceX COBPEMEHHBIX TUMNOB OECIIO3BOHOYHBIX JKHBOTHBIX.
IlepBbie xopnoBele. Pa3zButhe BOAHBIX pacTeHuil. Pa3BuTue XW3HM Ha 3eMiie B
NaJCO30UCKYyIO0 3py. llosiBIeHMe m 3BoNIONMA CyXONMyTHBIX pacTteHui. [lamoporHukw,
CEMEHHBIC ITAIIOPOTHUKH, T'OJIOCEMEHHBIE pPACTCHUs. BO3HUKHOBEHHE I103BOHOYHBIX:
pBIOBI, 3eMHOBO/IHBIE, TIPECMBbIKatoIIMecs. Pa3BuTue )ku3HU Ha 3emjie B ME3030MCKYI0 U
KalHO30UCKY10 2pbl. IlosgBieHHe U pacrpoCcTpaHEHUE MOKPBITOCEMEHHBIX PAaCTECHUM.
Bo3nnkHOBeHHE nTHUIl W MIeKonuTaromux. [losBiaeHwne U pa3BUTHE NOPUMATOB.
ITpoucxoxaeHue yenoBeka. MecTo 4dernoBeka B XKMBOW Ipupone. CHcTeMaTHdecKoe
rnoJjiokeHrue Bujga HOmMoO sapiens B cucreme >KMBOTHOTO Mupa. [IpusHaku U CBOHCTBa
4EJIOBEKA, MO3BOJSIONIME OTHECTH €ro K pPa3jIduyHbIM CHUCTEMATHYECKUM TIpynramM
mapcTBa >KUBOTHBIX. CTaauu HSBOJIIONMU YEJIOBEKA: JIPEBHEUIIUN YEIOBEK, IPEBHUM
YeJIOBEK, MEepBbIe COBpeMeHHbIe Jtoau. CBOMCTBA UeIOBEKa KaK OMOJIOTMYECKOro BHU/A.
I[MonynsimnonHas CTPYKTYypa BHOa Homo sapiens; YCIJIIOBCYECCKHEC pacsr;



pacooOpa3oBaHUE; €IMHCTBO MPOUCXOXKICHUs pac. AHTHHAy4Hasl CyIIHOCTb pacu3Ma.
JemoHcTpanus penponykuuii kaptud 3.Bbypmana, orpaxkaromux dayHy u (iaopy
pa3JIM4YHBIX 3P U MIEPUOJOB; CXEM PA3BUTHS LAPCTB KMBOW IPUPO/Ibl; OKAMEHEIOCTEN,
OTIICYAaTKOB pPAacTEHUM B JAPEBHUX I[Opoaax. Mojaenu CKeJIeTOB 4YeloBeKa U
IO3BOHOYHBIX KUBOTHBIX. OCHOBHBIE NOHATHA. buosorus. JKusae. OCHOBHBIE OTIMYUS
J)KUBBIX OPTaHU3MOB OT OOBEKTOB HEXKHWBOU MPHUPOABLI. YPOBHH OpPraHU3allNU >KHUBOM
MmaTtepuu. OOBEKTHI M METOAbl HU3yueHUs B Ouojoruv. MHoroobpaszue KHBOIO MHpA.
Opomronus. Bun, nonynsauus; ux kpurepun. bope6a 3a cymiectBoBanue. EctecTBeHHBINH 0TOOD
KaK pe3yabTaT OOpbOBI 3a CyIIeCTBOBAaHHE B KOHKPETHBIX YCIOBHAX Cpelbl oOuTaHus. «BoHbl
XKU3HW». MakposBomonusa. buomorndeckuii mporpecc u Ouosnoruueckuii perpecc. Ilytu
JOCTHXKEHHMsI ~ OMOJIOTMYECKOro  mporpecca;  apomMopdo3bl, HAMOATANTAlMM,  00Ias
nereHepanus. Teopus akagemuka A. WM. OnapuHa O NPOUCXOXKIECHMM MXU3HM Ha 3eMie.
Pa3BuTre )KMBOTHBIX U PAaCTEHHMH B pa3JIMYHBIE NIEPHUOABI CylecTBOBaHUA 3emin. Ilocrenennoe
YCIOKHEHHUE OpraHU3aliil W TPUCHOCOOJICHHE K YCIOBHSIM CpPEAbl JKUBBIX OPraHU3MOB B
npouecce 3Boaonuu. IIpoucxoxaenue yenoseka. JBrKyiue cuibl aHTpornorenesa. Pons tpyna
B IIpoIiecce MpeBpalieHus 00e3bsHbI B YeloBeKa. YeaoBeuecknue pachl, UX eAMHCTBO. Kputnka
pacusma. YMeHus. OOBACHATh C MaTepUAIMCTUYECKUX MO3ULHUNA MPOLEcC BO3HUKHOBEHUS
YKU3HU Ha 3eMJIe KaK €CTECTBEHHOE COOBITHE B IIEMH IBOIIOLUOHHBIX IPe0Opa30BaHUl MaTEpUU
B 1enoM. OOBSCHATh OCHOBHBIE CBOMCTBAa JKMBBIX OPraHM3MOB, B TOM YHCJIE MPOLECCHI
MeTabosIM3Ma, CaMOpPETyJISILUI0; TOHSTHE TIOMEOocTa3a KakK pe3yJjbTaT 3BOJIOLMM JKUBOMU
matepud. Mcnosnp3oBaTh TEKCT ydeOHMKAa M APYTrUX Y4eOHBIX HOCOOMH Al COCTaBJICHUs
Ta0NMl, OTpaXarolMX JTalbl pa3BUTHUS KU3HUM Ha 3eMiie, CTAHOBJIIEHUS YEJIOBEKa.
Hcnonb3oBaTh TeKCT YydeOHMKA Juid pPabOThl C HaTypalbHbIMH oOObekTaMu. JlaBaThb
apryMEHTHPOBAHHYI0 KPUTHUKY pacu3Ma. Mexmpenvernele cBsBH. Heopramumueckas
xumus. Kwucnopon, Bomopon, yriaepox, aszor, cepa, ¢ochop u Ipyrue >IeMEHTbI
nepuoandeckoi cucremsl [I. . MenpaeneeBa, ux ocHOBHbIE cBOWcTBa. O praHuUuYecK a4
xuMusi. OCHOBHBIE I'PYIIIBI OpraHudecKkux coeaquHenuil. Pusnka. MoHusupyoniee u3iy4eHue;
MOHATHE O J03€ M3IYYCHUS U OMOJIOTHYECKOM 3amuTe. AcTpoHoMus. OpraHu3amus IIaHeTHBIX
cucrem. ConHeyHasi cucreMa; ee CTpykrypa. Mecto mnaners! 3emis B ColHEUHOU cucreMe.
Uctopus. Kynsrypa 3amagnoit EBpombr xonma XV — mnepBoit monouabl XVII B.
Kynerypa mepBoro mepuoja HoOBoW wucTtopuu. Benukue reorpaduyeckue OTKpBITHS.
DOKkoHoMHuUueckass reorpadus 3apybexssix ctpad. Hacenenune mmupa. ['eorpadus
HAaCEeJICHUs MHUpa.

Ousnueckags reorpadus. Mcropuss KOHTUHEHTOB.

PA3JIEJI 5. BBAUMOOTHOMWEHUE OPTAHU3MA U CPE/JIbl. OCHOBBI OKOJIOT'UHA —

114ac.
T e m a 17. Buocdepa, ee cTpykTypa u pyHKUUH.
buocpepa — xuBas oOonouka maaHeTrsl. Crpykrypa Ouocdeprsl. KommoHeHTbI

O6uocdephl: KUBOE BEIIECTBO, BHUJJOBOM cOCTaB, pa3zHoOOpasue M BKJIaJ B OHoMaccy;
6uokocHoe u KocHoe BemlecTtBo O6uocdepst (b. M. Bepuanckuit). KpyroBopor Bemiects B
npupoge. EcrecTBeHHbIE cOOOIIECTBA XMBBIX OpraHu3MoB. buoreoneHo3sl. KommoHeHTHI
OHOreoLeH030B: MPOIYIIEHThl, KOHCYMEHThI, peAyLIeHThl. broLeH03bI: BUI0BOE pasHOOOpasue,
IUIOTHOCTb MOMYJISIIMNA, Oromacca.

AbuoTtnueckue Qaktopsl cpeabl. Ponb TemmepaTyphl, OCBEHIEHHOCTH, BIAXHOCTH W
IpyTux (akTOpOB B JKU3HEHEATEIBHOCTH cooOmiecTB. VIHTEHCUBHOCTH JEHCTBHs (akTopa
cpeabl; orpaHuuuBarouiuii  ¢aktop. B3aumopeiictBue  (akTopoB  cpedbl, INpeaesbl
BBIHOCIMBOCTH. buornueckue ¢akropsl cpenpl. Llenum u cetn nutaHus. DKOJIOTHYECKUE
NUpaMUIbl: Yucell, Ouomacchel, sHepruu. CMeHa 6uoueHo30B. [IpuunHbl cMeHbl OHOLIEHO30B;
(dbopMUpOBaHKE HOBBIX COOOIIECTB.

@opMBI B3aMMOOTHOILIEHUN MEXAy opraHu3mamMu. [lo3UTHBHBIE OTHOLICHHS —
cUMOMO03: MyTyalu3M, KooIlepanusi, KOMMEHCAIU3M. AHTHOMOTHYECKHE OTHOUICHHMS:
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XUIIHUYECTBO, Mapa3UTU3M, KOHKypeHIHs. HeliTpanbHble OTHOLIEHNS — HEUTPAIU3M.
JleMoHCTpanus: a) cxeMm, HUTIOCTPUPYIOIUX CTPYKTYpY OHochephl U XapaKTepU3YIOIINX
OT/IeJIbHBIE €€ COCTaBHBIE YACTH, TAOJIUI] BUOBOIO COCTAaBA U Pa3HOOOPa3Hs AKHUBBIX OPraHU3MOB
O6uocdepsbl; cxeM KpyroBOpOTa BEIIECTB B MIPUPOJIE; 0)KapT, OTPAKAIOIIUX I'€OJIOTUIECKYIO
UCTOPHIO MAaTEPUKOB; PaCpOCTPAHEHHOCTH OCHOBHBIX OMOMOB CyIlU; B)IuadUIbMOB U
kuHopuiIbMa «bruocdepay;r)mpuMepoB cuMOK03a MPEACTaBUTENEH PA3INYHBIX APCTB KUBOK
IPUPOIBI.

[TpakTideckast paborta Ne 2. 3ydyeHne u onrcaHne 3KOCUCTEMbI CBOSH MECTHOCTH, BBISIBIICHUE
TUIIOB B3aUMOJICHCTBHS Pa3HBIX BUIOB B JaHHOW DKOCUCTEME.

Tema 18. buocdepa u yenoBek.

IIpupoansle pecypchl U UX UCIOJIb30BAHUE.

AmnTporioreHHple  (paKTOphl BO3ACHUCTBHSI Ha OWOLEHO3BI (POJIb dYeloBeKa B MPUPOJE);
HOCJEICTBUS  XO3SIMCTBEHHOM  AesTenpHOCTH — 4enoBeka. [IpoGieMbl  panMoHaJbHOTO
IPUPOOIIOIb30BAaHUs, OXpaHbl IPUPOABL: 3alllUTa OT 3arpsi3HEHUM, COXPAaHEHHUE 3TAJOHOB U
HNaMATHUKOB NIPUPOJIbL, 0OecIIeueHre IPUPOAHBIMU PECYPCAMU HACEJICHUS IIIIAHETHI.
JlemMoHcTpanys KapT 3all0BEAHBIX TEPPUTOPUN HAIIEH CTPaHBI.

I[Tpaktuueckas pabora Ne3. «AHaNM3 U OLIEHKA MOCIIEACTBUN AEATEIbHOCTH YEI0BEKA B
HKOCUCTEMAX).

OcHosusble nousATHA. buocdepa. bruomacca 3emnn. buonornueckas npogyKTUBHOCTb. JKuBoe
BEIIECTBO U ero (yHKIUHU. buomornueckuii KpyroBOpOT BEIIECTB B MPHUPO/IE. IKOIOTHS.
Buemnss cpena. Dxonorudeckue GpakTopbl. AGMOTHUECKUE, OMOTHUECKUE U aHTPOIIOT€HHbIE
(axTOpBI. DKOJIOTUIECKUE CUCTEMBI: OMOTe01eH03, OMOIIeH03, arpoeHo3. [IpoyeHTsl,
KOHCYMEHTBI, peyleHThl. CaMoperyJisius, CMeHa OMOLIEHO30B U BOCCTAHOBIICHHE
OHOLICHO30B.

BosneiictBue uenoBeka Ha 6uocdepy. OxpaHa mpupoabl; OHMOIOTHYECKUN U COLMAIbHBIN

CMBICT COXpaHEHHUS BUJIOBOTO pa3zHoo0pasus OMOLIEHO30B. PanmonansHoe
IIPUPOIOIOJIB30BAHNE; HEUCUYEPIIAEMbIE U MCUEPIIAEMBIE PECYpPChl. 3allOBEJHUKH, 3aKa3HUKH,
napku. Kpacnas kuura. buonuka.
VYMeHus. BeISABIAT NPU3HAKK IPUCIIOCOOJIEHHOCTH BUJIOB K COBMECTHOMY CYILIECTBOBAHUIO B
HKOJIOTMYECKUX CHUCTeMaX. AHAJIM3UPOBATh BUIOBOM cOCTaB OMOIIEHO30B. BbIAETATh OT/IENbHbIE
(GopMBbI B3aMMOOTHOILIEHUII B OMOLICHO3aX; XapaKTepHU30BaTh IMHILIEBbIE CETH B KOHKPETHBIX
YCIIOBUSX OOUTAHUA.

[IpuMeHsATP Ha TMpakTUKE CBEACHUS OO0 SKOJOTMYECKHX 3aKOHOMEPHOCTSX B
MIPOMBILIJIEHHOCTY U CEJIbCKOM XO3SIICTBE JUIsl NpPaBUJIBHOM OpraHu3aliu JIECOBOJICTBA,
PBIOOBOJCTBA M T. [., @ TAKXKE /ISl PELIECHUs] BCEro KOMIUIEKCA 3a/1a4 OXPaHbl OKpY’KaroIIen
Cpellbl U pallOHAIIBHOIO IIPUPO/IOIIOJIb30BAHUSL.

MexnpenmeTtHoele cBsA3u. Heopranmueckas xumus. Kucnopoxa, cepa, azor, ¢ocdop,
yIJIEpOJ, UX XUMHUYEcKue cBoiicTBa. OXpaHa NMPUPOIBI OT BO3ACUCTBUSI OTXOJOB XUMHYECKUX
ITPOU3BO/ICTB.

dusunyeckas reorpadpus. Knumar 3emnu, KmMmMaTH4ecKas 30HAIBHOCTb.

®dusuka. [TonaTHe 0 103€ U3IyUEeHHS U OMOJOTHYECKON 3alUTe.
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KAJIEHAAPHO-TEMATHNYECKOE IINTAHUPOBAHUE

Ne Tema Koa- IMpumeuanue
ypo BO (ucnoJb30BaHUE
Ka yacoB | 000pynOBaHMs

«Touku pocra»
1 | Beenenue. Muoroo0pasue >KkuBOro Mupa. YpoBHU opranuzauuu | 1
Y OCHOBHBIE€ CBOMCTBA JKHUBBIX OPraHU3MOB.
PA3JEJ 1. CTPYKTYPHASA OPTAHU3ANUSA KUBBIX OPT'AHM3MOB-9 4yac.
1 Heopranunueckue BeliecTBa, BXOJISIINE B COCTaB KIETKH. 1
2 Oprannyeckue BEIIeCTBA, BXOJSIINE B COCTAB KJIECTKHU. 1
3 [Tnactuueckuii oomen. buocunres 6enkos. JI/p.1 «PakTopsl, 1 Hudposas
BJIMSIIOIIME HA CKOPOCTH npouecca GorocuHTe3a» 11abopaTopus 110
JKOJIOTHUH, JaTYUKU
4 Oueprerndeckuit oomeH. Crioco0b! muranus. JI/p.2 1 Hudposas
«IlnazmMosIn3 u AemIa3MoJIn3 B KJIeTKAX PaCTeHUI» naboparopus,
MUKPOCKOITUYECKOE
HCCIICI0BaHHE.
5 IIpokapuoTnueckas KJIeTKa. 1
6 Oykapuotnyeckas kietka. [{utonnasma. JI/p.3 «M3ydyenue 1
CTPOEHUSA PACTUTEIHLHON U )KUBOTHOM KJIETOK MO/
MHKPOCKONOM))
7 | DykapuoTuieckas Kierka. Jmupo. 1
8 | JleneHuE KIIETOK. 1 Hudposas
naboparopusi:
U POBOIA
MHUKPOCKOTII,
T'OTOBBIC
MUKPOIIPEIapaThl
9 Kiterounas teopust CTpO€HHsI OPraHu3MoB. TecT 1o reme 1
«Knerka»
PA3JEJ 2. PASMHOXEHUE U UHAUBUAYAJBHOE PASBBUTHUE OPTAHNU3MOB - 6uac.
1 | becnonoe pa3MHOKEHHE. 1
2 [TonoBoe pazmHoOkeHUE. Pa3BUTHE ONOBBIX KJIETOK. 1 JleMOHCTpAIHS
MUKPOITpernapaToB(
SIMIICKIICTKH,
CIIEPMAaTO30M/ IbI)
3 | OMOpHOHAJIBHBINA IEpUOJ] pA3BUTHSL. 1
4 | IlocToMOpHOHATIbHBIN MIEPHOJ] PA3BUTHSL. 1
5 OO6mme 3aKOHOMEPHOCTH Pa3BUTHS. BUOTEHETHYECKUI 3aKOH. 1 Hudposas
naboparopwus,
MHKpoIpenapaTsl
6 KonTponsHuas pabora Nel o teme «PazmHoxeHue u 1
WHJIUBUIYAJIbHOE PA3BUTHE OPTaHU3MOB)
PA3JEJ 3. HACJEACTBEHHOCTb U U3BMEHYUBOCTH OPITAHU3MOB - 19 yac.
1 I'eneTtnka kak Hayka. OCHOBHBIE MOHSTHS T€HETUKH. 1
2 ['ubpumonorndeckuii METOT N3yUeHHUs HACIEACTBEHHOCTH. 1
['eneTnyeckoe onpeaesieHne noJja.
3 | MoHorubpuHOe CKpenBaHue. 1
4 | HemosHOE TIOMHUHHUPOBAHUE. 1
5 Bropoii 3akon Mengensi. 1
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Tpetuii 3axkoH Mennensi.

7 AHanmm3upyIomiee CKPEeIBaHue

8 | I'eneruka mosa. HacienoBaHue MpU3HAKOB, CIEIUICHHBIX C 1
TIOJIOM.

9 Pemenune renernveckux 3amad. IIp. pa6.Nel Pemenue 1
TeHETHYECKUX 3324

10 | Pemenne renernueckux 3agad. IIp. pa6.Ne2 Pemienue 1
TeHETHYECKUX 3324

11 | O6ob6maromtit ypok mo teme «3akoHsl Mennmens" 1

12 | OGo6maromHit ypok «3aKOHOMEPHOCTH HACJICIOBaAHHUS 1
npu3HaKoB». TecT 1o Teme «3aKOHOMEPHOCTH HACIIEIOBAHUS
IIPU3HAKOBY.

13 | HacnenctBenHnass u3MeHYMBOCTH. MyTaiiuu. KomOuHaTHBHAS 1
M3MEHYUBOCTb. DBOJIOIMOHHOE 3HAaU€HNE KOMOMHATUBHOMN
U3MEHYMBOCTHU

14 | 3akoHOMEpPHOCTH U3MEHYHBOCTH. DEHOTUITNYECKAS 1
U3MEHYHUBOCTh

15 | JlabopaTropHasi padora Ned. «3yuyeHne n3MeHYNBOCTH. 1 udposas
IMocTpoeHne BAPHALMOHHOIO PS/Ia U KPUBOii». nabopaTopus

16 | OGoOmaronmii ypok «3aKOHOMEPHOCTH U3MEHUYMBOCTHY TecT. 1

17 | LleHTpbl MHOTOOOPA3HUs M MIPOUCXOXKICHHS KYJIbTYPHBIX 1
pacTEeHUi.

18 | Mero/pbl ceeKIus pacTeHH U )KUBOTHBIX. CeeKuus 1
MHUKPOOPTaHHU3MOB.

19 | KonrposbHas padota Ne2 o teme «HacnenctBeHHOCTh 1 1
HU3MEHUYUBOCTHY

PA3JIEJ 4. DBOJIIOLOHUHU ’KUBOI'O MUPA HA 3EMJIE- 22yac.
1 | CraHOBICHHE CHCTEMATHKH. 1

2 OpomtonmonHas teopus XK.-b. Jlamapka. 1

3 | HayuHble 1 COIMAIbHO-9KOHOMUYECKHUE MTPEITOCHUTKI 1
BO3HMKHOBeHHUs Teopuu Y.J/[apBuHa.

4 | Yuenne Y. JlapBuHa 00 HCKYCCTBEHHOM O0TOODE. 1

S | Yuenue Y. JlapBuHa 0 €CTECTBEHHOM OTOOpE. 1

6 Bupn, ero xpurepuu u ctpykrypa. . JI/p NeS. « 3yuenue
KpPUTEPHUEB BUJIA»

7/ | ®opMBl ecTECTBEHHOTO 0TOOpA. 1

8 ['aBHBIE HAIIPABJICHMSI YBOJIIOLIUH. 1

9 Turbl 3BOJOIMOHHBIX U3MEHEHU. 1

10 | [IpucnocobuTenpHBIE 0COOCHHOCTH CTPOCHUS, OKPACKH TeJa U 1 Ludposas
HOBe/IeHNs KHUBOTHBIX. JI/p.6. «M3yuenue naboparopus
NPHUCIOco0IeHHOCTH OPraHU3MOB K cpejie 00MTaHHUSD).

11 | 3aboTa 0 MOTOMCTBE. 1

12 | ®usnomornuecKre agarnTanvm. 1

13 | Ob6o06maromuit ypok mno teme «CoBpeMEHHBIE MTPECTABICHHS 00 1
sBosony. IIpucrnoco6neHHOCTh OPraHu3MOB K yCIOBHUSIM
BHEIIIHEN CPEABLD)

14 | KonTposnbHas padota Ne3 mo teme «MUKpo-U 1
MaKpO3BOIIOLHS.

15 | AHanu3 KOHTpOJIbHOU paboThl. PaboTa Ha ommOKaMu. 1

16 | Peseps 1

17 | CoBpemeHHBIC IPEICTABICHNS O BOSHUKHOBCHHH KU3HHU. 1
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18 | HavaspHble 9TAIlbl Pa3BUTHSI XKH3HHU. 1
19 | )KusHb B apXeHMCKyIO U MPOTEPO30OUCKYIO IPBI. 1
20 | ’Ku3Hb B MaJI€030MCKYIO 3pY. 1
21 | )Ku3Hb B ME3030MCKYI0 U KaitHO30HCKYIO 3pHI. 1 JemoHcTpanus
ANIEKTPOHHBIX
TabJIHUIL
22 | IlpoucxoxkIeHre YeI0BeKa. 1 JleMoHCTparyst
ANIEKTPOHHBIX
TaOJIuLL
PA3JIEJI S. BBAUMOOTHOIIEHUE OPTAHU3MA U CPE/JIbI. OCHOBBI DKOJIOT'HA — 114ac.

1 | Crpykrypa Guocdepst. . 1 upposas
nabopartopusi 1o
9KOJIOTHH (IaTIHK
BIIQKHOCTH
YTIIEKHUCIIOTO Ta3a u
KHCIIOPOJa)

2 | Ucropust popMHupOBaHUS COOOIECTB KUBBIX OPTaHH3MOB. 1

[TpakTideckast padorta Ne3. M3yueHue u OMMCaHUE YKOCHCTEMBI
CBOEH MECTHOCTH, BBISIBJICHUE TUIIOB B3aUMOJEHCTBUSI pa3HBIX
BHJIOB B JAHHOW SKOCHUCTEME. (10 YCMOTPEHHUIO YUUTEJIs1)

3 | buoreornieHo3bl. broreHo3sl. KOMITIOHEHTHI OHOTEOIIEHO30B. 1

4 | Dkosiorus Kak Hayka. AOnotudeckue GaKkTopbl CPEJIbI. 1

5 | aTeHcuBHOCTH GaKTOPOB cpe/ibl. (0 YCMOTPEHUIO YUUTEIs) 1

6 bruoTtndeckue GakToOpsI CpeIb. 1 Hudposas
naboparopusi 1o
9KOJIOTHH: JaTUYHKH

7 | B3auMOOTHOIIIEHHE MEX]Ty OpTraHU3MaMHU. 1

8 | IlpupoaHbIie pecypchl U HX HCIIOJIb30BaHHE. 1

9 | IlocneacTBust XO3UCTBECHHOM IESATEILHOCTH YeJIOBEKA JUIs 1 Ludposas

OKpYKalollel cpeibl. 11abopaTopus 1o
9KOJIOTHUH: JaTUUK
orpeeIeHuUs
yrapHOro rasa,
KOMIIBIOTEPHBII
uHTepdeiic coopa
JIAHHBIX
10 | Oxpana npupoOJIBI U OCHOBBI PAIIMOHATLHOTO 1 Hudposas
MPUPOIOIOIIb30BaHusl. [IpakTideckas pabora Ned. « AHanmu3 u olieHKa 11adopaTopusi 1o
MOCJIEACTBUH AEITEIbHOCTH YEI0BEKA B DKOCUCTEMAX Y. 9KOJIOTHH: TaTYHUK
MYTHOCTH,
BIIAXKHOCTH, pH,
YIJIEKUCIIOTO ra3a
U KHCJIOpOJa
11 | UroroBas koHTpobHAS paboTa Ned.. 1
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Ipuioxenue.

Tembl yueoHO-HCCIIET0BATEIbCKOW W MPOEKTHOM JeSITeJIbHOCTH IKOJIbHUKOB.

Pa3nen «PacTeHus 1 hK0JOrus»

1. B 00BbeKTHBE MUKPOCKOTIA.
2. BiusHue aHTUOMOTHUKOB Ha BCXOXKECTh U POCT PACTCHHIA.

3. HeoObluHOE B OOBIYHOM.

Paznen «Hes10BeK M DKOJIOTUS»
CepaeuHo-cocyucThie 3a00IeBaHMS

CrapeHue 4estoBeKa U BO3MOKHOCTb OeCcCMepTHsI.
TaliHa KpacHBIX yIIEH.
XUMHUYECKUE 3JIEMEHTBI B OpraHU3Me YeJI0BEKA.

PanmonaneHoe nutanue. Jluerorepanusi.

S A o

dopmupoBaHuUE 3I0POBhecOeperaroiiei cpeibl B CHCTeMe 00pa3oBaHM .
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