MysununansHoe 06meoGpasoBaTesbHOE yupeKIeHHe

«Cpenuss obmeobpazoBarenbHas mKosa Ne 29 uvenu ILU. 3a6poauna»

«CormacoBaHo»
3aM. IupekTopa no YBP
MOV COII Ne 29

«_’)LL»U& 7 2021r.

«CornacoBaHo» ITpunsito «V_ngp iKare.
PyxoBomurens IIIMO Pemenuem m»xpex’"rop %
VuuTenel ecTeCTBEHHO- ITenarormueckoro

HAy4YHOTO LUK coBETa J1AK

Anppongna C.A. MOYVY COII Ne 29 G 1

ITpoToxon %
«30»0f _ 2021r. Ne A4 ot FPP021r.
PABOYASI ITPOTPAMMA

110 OHOJIOrUH

5- 9 xiace

(emopoii sx3emnaap)

CocraBurens:
YUYHTeIb GHOJIOTHH IEePBOM
KBaIU(DpUKALIMOHHOM KAaTErOpUu

baycuna Buranus JIbBoBHa

r. 0. [Tomonbck
2021 -2022 y4eOHbI#i rox



Pabouas mporpamma mo 6mosioruu s 5- 9 Kjacca cocTaBlieHa Ha OCHOBE:

-DenepanbHOrO TOCYIAPCTBEHHOTO 00pa3oBarenbHoro cragaapra O0O0;

-OCHOBHOU 00pa30BaTENHHON MPOTPaMMBbI OCHOBHOTO 0011ero odpazoanuss MOY COILI Ne 29
I'. 0. ITogonsck MockoBckoii oomactu OO00;

-ITpuMepHO# porpamMMbl aBTOPCKOro KoJuiekTuBa noj peaakuueit M.H. [TonomapeBoit
(c6opuuk «buomnorus. 5—9 knaccel. Konnentpudeckas cTpykrypa. Paboune mporpaMmsl K TMHUU
YMK non penakiueii .H. ITornomapesoii: yueOHo-MmeToanueckoe nocooue/ M.H. [Tonomapera, B.C.
Kyumenko, O.A. Kopuunosa u ap.» - M.: Benrana-I'pad, 2017).

[IpenogaBanue Benercs no yueOHUKy buomorus:

5 xiacc: y4yeOHHK Ui ydamuxcsi o0ieoopasoBarensubix opranusamnuii / M. H. TTonomapesa, U.
B. Huxomnaes, O. A. Kopuunoga ; nox pea. M. H. Ilonomapésoii. — M. :Benrtana-I"pad.

6 xmacc: yuyeOHHK i ydamuxcsi odmeoopasoBarensubix opranusamnuii / M. H. [Tonomapesa, U.
B. Hukomnaes, O. A. Kopuunosa; B. C. Kyumenko ; nox pen. M. H. IlonomapéBoit. — M. :Benrtana-
I'pad.

7 Knacc: yuyeOHUK JJisl ydamuxcsi 00meoopa3oBaTebHbIX opranusanuii / B. M KoHcTtaHTHHOB,
B. T'. ba6enko, B. C. Kyumenko. — 5-¢ u3z., nepepad. — M. :Benrana-I"pad.

8 Kimacc : y4eOHMK I ydarmmuxcsi oOrieoOpa3oBaTenbHbIX opranm3anuid / Jparomunos A.l.,
Mamu P. /1. "buonorus: genosex" /M., u3a. nentp "Benrana-I'pady».

9 kiacc: yuyeOHMK Jiisi yyammxcsi obiieoOpasoBarensHbix opranmszanuii / M.H. Tlonomapesa,
O.A. KopumioBa, H. M. UepHoBa «O61mas ouonorusi» /M., uza. nom "Benrtana-I'pag".

1. I[lnannpyemMble pe3y/ibTaThl OCBOCHHSI Y4eOHOI0 mpeaMeTa

JIM4HOCTHBIE, METampeaMETHbIE M MpeIMETHBIE pPe3ybTaThl OCBOCHHS Yy4eOHOro IpeaMera
«bnonorusy

1.1. JJMYHOCTHBIE PE3VIbTATHI

‘Oco3HaBaTh €IMHCTBO M IIEJIOCTHOCTH OKPYXKAIOLIEr0 MHpPA, BO3MOKHOCTH €T0 MO3HABAEMOCTH
1 00BSICHUMOCTH Ha OCHOBE JTOCTHKEHUI HAYKH.

-[locTenenHo BhICTpanBaTh COOCTBEHHOE 1IETIOCTHOE MUPOBO33PEHHE

Oco3HaBaTh TOTPEOHOCTP M TOTOBHOCTH K CaMOOOpa30BaHWIO, B TOM UYHCIE W B paMKax
CaMOCTOSITECIIbHOM JIEATCILHOCTH BHE IIKOJIBI.

‘OLeHnBaTh KU3HEHHBbIE CUTYallMd C TOYKU 3peHHs Oe30macHoro oOpasa >KU3HU U COXPaHEHHS
3J10POBBSI.

-‘OLIeHUBAaTh YKOJOTUYECKUNA PUCK B3aUMOOTHOILIEHUN YEJIOBEKA U IPUPO/IBHI.

-@OpMHUPOBATH IKOJIOTHIYECKOE MBIILICHUE: YMEHUE OIIEHUBATH CBOIO JIEATEIHOCTh M TOCTYIKH
IPYTUX IO/ C TOYKH 3PEHUsl COXPaHEHUS OKPYKAIOIIEH Cpebl — rapaHTa )KU3HU U OJarononydus
JIFoen Ha 3emiie

1.2. MeTanpeaMeTHbIE Pe3VJIbLTAThI

Peeynsmusnoie YYJI.

CaMocTtosTenbHO OOHapyXxuBaTh Hu (QopMyIHpoBaTh Y4eOHYIO NpoOIeMy, OMpPEneNnsaTh ILeTb
y4eOHOM e TeIbHOCTH, BHIOMPATh TEMY IPOEKTA.

‘BoigBurath Bepcuu pelieHus MpoOJIeMbl, OCO3HABaTh KOHEUHBIM pe3ynbTar, BHIOMpATh U3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEIFHO CPEACTBA JOCTUXKECHUS 1ICJIH.

‘CocTaBisaTh (MHAMBHIYalbHO WM B TpYIIE) IUIAaH pEmeHUus MpoOieMbl (BBIIOTHEHUS
MIPOEKTA).

- Paboras mo mmaHy, CBEpsTh CBOM JACWUCTBUSA C IENBI0O M, NMPU HEOOXOJUMOCTH, HCIPABIATH
OIIMOKN CAaMOCTOSTEILHO.

‘B nuanore ¢ yuuteneMm COBEpIICHCTBOBATH CAMOCTOSTEIHHO BIPA0OTaHHBIE KPUTEPUH OIICHKH.

Hosnasamenvrovie YV

AHaIM3UpOBaTh, CPAaBHHUBATh, KJIACCU(MUIIMPOBATH W 0000maTh (aKThl U SBICHUSA. BBIIBIATH
MIPUYUHBI U CIICACTBUS MTPOCTHIX SIBJICHUI.

‘OCyIIeCTBIATh CpaBHEHHE, CEpUAlMI0 M KIACCHU(PHUKAIUIO, CaMOCTOSTEIbHO BBIOMpAs
OCHOBAHUSI W KPUTEPUU JUIsl YKA3aHHBIX JIOTHYECKUX OTEPAIMid; CTPOUTh KIacCCH(PUKAIHMIO Ha
OCHOBE JINXOTOMHUYECKOTO JIeJIeHUs (Ha OCHOBE OTPUIIAHUS).

‘CTpOUTh JIOTUYECKOE PACCYXKACHUE, BKIIOUAIONIECEe YCTAHOBJICHHE TMPUUYUHHO-CIIEICTBEHHBIX
CBSI3CH.




-Co3/1aBaTh CXeMAaTUYECKUE MOJIENU C BbIJIEJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.

COCTaBJIATh TE3UCHI, PA3IMYHBbIC BUIBI MJIAHOB (MPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpa3oBwIBaTh
nH(OpMaIMIO U3 OJHOTO BUJA B APYroi (TaOmuIly B TEKCT H Mp.).

‘BbIUnTHIBaTH BCE YPOBHM TEKCTOBOM MH(OPMAIIHH.

‘YMeTh Ompeneniarb BO3MOXHBIE HMCTOYHUKH HEOOXOIMMBIX CBEACHUU, IMPOU3BOJIUTH MOMCK
uH(pOpMAaIIN1, aHATTU3UPOBATh U OLIEHUBATH €€ JIOCTOBEPHOCTb.

Kowmmynuxamuenvie YVJ[

CamocCTOATeNbHO OpPraHU30BHIBaTH yuyeOHOE B3aMMOACUCTBHE B rpymme (ONpeaensiTs oOIue
LeJIH, pacTIpeAesiTh POJIH, JOTOBAPUBATHCS APYT C APYTrOM U T.1.).

1.3. IlpeaMeTHBbIE PE3YJILTATHI

OOyyaromuiicss Hay4YUuTCS:

¢ OOBICHATH: pOJIb OMOJIOTUU B (DOPMUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, B IPAKTUICCKON JEATEIHHOCTH JIFOJIEH M CaMOTO yYEHUKA, POACTBO, OOIIHOCTH TPOUCX 0K ICHUS
U DBOJIIOLMIO PACTEHHM M KUBOTHBIX ( Ha MpPUMEpPE COMOCTaBIEHHUS OTIENIbHBIX TPYIMM); POJb
Pa3IMYHBIX OPraHU3MOB B JKM3HU YEJIOBEKA U COOCTBEHHOMU JAESTEIbHOCTH; B3aUMOCBSI3H OPTraHU3MOB
U OKpYKarollel cpefbl; OMOJOTHYeCcKOro pasHooOpasus B coxpaHeHHH Onochepbl; He0OX0IUMOCTh
3alUTHl OKPYXKAIOIICH Cpesibl; POACTBO YEJIOBEKA C MIICKOMHUTAIOUIUMHU >KUBOTHBIMU; MECTO M POJIb
YesloBeKa B MPHUPOJIE; B3aMMOCBSI3U YEJIOBEKa M OKPYXKAIOLIeH cpeibl; 3aBUCUMOCTh COOCTBEHHOI'O
3I0POBBSI OT COCTOSIHUSI OKPYXAIOLIEeHd Cpeabl; MPUYMHBI HACJIEICTBEHHOCTH W W3MEHYHMBOCTH,
MIPOSIBIICHUS HACJIEICTBEHHBIX 3a00JI€BaHMIl, UMMYHHUTETa Yy Y€JIOBEKa; POJIib TOPMOHOB U BUTAMUHOB B
opraHusme

e 3yyarh OHONOrHMYECKHE OOBEKTHI M MPOIECCHI: CTABUTh OHOJIIOTUYECKUE SKCIIEPUMEHTHI,
OMHCHIBaTh U OOBACHITH PE3YNbTAThl OINBITOB, HAOIIOJATh 32 POCTOM U PA3BUTUEM PACTCHUN U
KUBOTHBIX, CE30HHBIMH MU3MEHEHHMSIMH B MIPHUPOJIE, pacCMaTPUBATh HA TOTOBBIX MUKpOIIpenaparax u
OMHCHIBATH OMOJIOTUYECKUE OOBEKTHI;

e Pacrio3HaBaTh M ONMUCHIBaTH: HAa TAOIUIIaX OCHOBHBIE YAaCTU U OPTaHOMJBI KIIETKU, OPTaHbl U
CUCTEMBI OPTaHOB YEJIOBEKA; Ha KUBBIX O0BEKTaxX W TaOJIMIIaX OpPraHbl IBETKOBOTO PACTEHUS, OPraHbI
U CHUCTEMBI OPTaHOB JKUBOTHBIX, PACTEHUS Pa3HBIX OTIEJIOB, >KMBOTHBIX OTJIEIBHBIX TUIIOB U KJIACCOB;
HauboJee paclpoCTPaHEHHbIE PACTEHHSI U >KMBOTHBIX CBOEH MECTHOCTH, KYyJIbTypHBIE PAacTEHHUS U
JOMAalTHUX JKUBOTHBIX, CHECINOOHBIC W SIIOBUThIC T'pHOBI, OMAcHBIC IS 4YEJIIOBEKA PACTCHHS H
KUBOTHBIE;

® BLISIBIISITE MN3BMEHYMBOCTh OPTaHU3MOB, MTPUCIIOCOOICHUSI OPTaHU3MOB K Cpe/ie OOUTAHUs, THUTIBI
B3aUMOJICHCTBUS Pa3HBIX BUIOB B 9KOCHCTEME;

e CpaBHUBaTh OHONOTHYECKHE OOBEKTHl (KIETKH, TKAaHW, OPTraHbl, CHCTEMbl OPraHOB,
OpPraHMU3MBI, TIPEJICTAaBUTENEeH OTIENbHBIX CHUCTEMAaTHYECKUX TPYII ) U JAeNaTh BBIBOJBI HA OCHOBE
CpaBHEHUS,

e OnpenensaTh NPUHAICKHOCTh OMONOTHUECKUX OOBEKTOB K ONpEAENIEHHOW CHUCTEeMAaTUYECKOM
rpymnie (kiaccuduxanus);

e AHAJIM3UPOBATh U OIICHUBATh BO3JICUCTBHE (PAKTOPOB OKpYXKaroleh cpenbl, (PaKTopoB pHCKa
Ha 3J0pOBBE, IMOCIEICTBUI JEATEIHPHOCTH YEJIOBEKa B OKOCHCTEMax, BIHUSIHHE COOCTBEHHBIX
MOCTYIIKOB Ha KUBbIE OPTaHU3MbI H SKOCUCTEMBI;

o [[poBOANTE CaMOCTOSITENILHBIM TIOMCK OWOJIOTHYECKON HWH(OpMaIMU: HAXOAUTh B TEKCTE
y4eOHHMKA OTJIMYUTEIbHBIC MPU3HAKA OCHOBHBIX CHCTEMATHYECKUX TPYIIN, B OMOJIOTUYECKHUX CIIOBApPSIX
U CIPaBOYHUKAX 3HAYCHHE OMOJOTHMYECKUX TEPMHHOB, B Pa3MYHBIX HCTOYHHKAX HEOOXOAUMYIO
nHpOpMAIIUI0O O JKUBBIX oOpraHu3Max ( B TOM YHCIE C HWCIOJIb30BaHUEM HWH(OPMAITMOHHBIX
TEXHOJIOTHH);

OO0yyaromuiicst MOAYYUT BOSMOKHOCTh HAYUYUThHCS:

e CoOmoieHuss Mep mpodUuIakTUKH 3a00JeBaHMM, BBI3BIBAEMBIX PACTCHHUSIMH, IKHUBOTHBIMH,
OakTepusiMu, TpudaMu W BUpPyCaMH TpaBmatu3Ma, ctpeccoB, BUY- mHpexnnmu, BpeaHbIX TPUBBIUEK
(kypeHue, alKOTONU3M, HApKOMaHWs), HApPYIIEHUsS OCAaHKU, 3PEHUs, CIyXa, HWH(OEKIHOHHBIX H
MPOCTYIHBIX 3a00I€BaHUN

e Oka3aHue MEpPBOl MOMOIIM TPU OTPABICHHM STOBUTHIMH TPUOAMH, DPACTEHUSMH, YKycaxX
KUBOTHBIMH; TIPU TMPOCTYAHBIX 3a00NEBaHUSAX, OXKOrax, OOMOpPOKEHUSX, TpaBMaX, CIIACEHUU
YTOIAIOLIEro;




e PanioHanbHON oOpraHu3anuu TpyJa M OTAbIXa, COONMIOJEHHUS TpaBWJI TOBEICHHUS B
OKpY>KalollEel cpele;

¢ BoipanuBanus U pa3MHOXKEHHS KyJIbTYPHBIX paCTEHUHN U JTOMAITHUX KUBOTHBIX;

e [IpoBenienust HaOMIOIEHUI 32 COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma.

Conep:xanue yueOHOT0 npeamera

5 kaacc (34 yaca, 1 yac B He/1eJ110)

Tema 1. buojsiorusi — HayKa 0 §KMBOM MHpe

Hayka o :xuBoii npupoje

Yenosexk u npupoga. JKuBele OpraHu3Mbl — BaXKHas 4acTb NPUPOJBL. 3aBUCUMOCTH JKU3HH
NEepBOOBITHBIX IO/ OT npupoasl. OxoTa u coduparenbcTBo. Havano 3emienenus U CKOTOBOZCTBA.
KynbTypHble pacTeHus 1 JoMallHKe )XUBOTHbIE. Hayka o xuBoi ipupozae — 61osorus

CBoilicTBa KUBOT0

OTnuyue KUBBIX TEJl OT TeJl HEXUBOU NMpUPOoJbl. [Ipu3HaKy *KUBOro: 0OOMEH BELIECTB, IUTaHUE,
IbIXaHUE, POCT, Pa3BUTUE, PA3MHOXKEHUE, Pa3IpakUMOCTb. OpraHusM — €IUHUIA KUBOM MPUPOABI.
Opranbl opranusma, ux ¢yHKuud. CorjgacoBaHHOCTb pabOTBl OpPraHoB, oOecreyrBaroIas
AKHU3HEIESITEIbHOCTh OpraHu3Ma Kak eJUHOrO LEJI0TO.

Metoabl n3y4eHust IPUPOAbI

Hcnonbs3oBanne OHOJOTMYECKUX METOIOB JUIsI M3Y4YEHHS JIOOOTO KMBOro oObekta. OOmue
METO/bl M3Y4YEeHUs HPUPOAbL: HAOJIIOJEHHE, ONHUCAHUE, U3MEpPEHHE, dKclepuMeHT. lcrnonb3oBaHue
CPaBHEHHUS U MOJICIIMPOBAHUS B JIAOOPATOPHBIX YCIOBHUSX.

YBeaunuuTeabHbIe NTPHOOPHI

Heo06xoauMocTh HCIIONB30BAHUS YBEIIMYUTEIBHBIX MIPHOOPOB MPH M3YUYEHUH OOBEKTOB JKUBOU
IPUPOJBL. YBEIUUYUTEIbHbIE IPUOOPBI: JIYNbl pyudHas, MTaTUBHAs, MUKpockon. P.I'yk, A.JleBeHryk.
Yactu mukpockomna. Mukpornpenapat. [IpaBuna paboTel ¢ MUKPOCKOIIOM.

Crpoenue kiaerku. Tkann

Knerounoe ctpoenue xxuBbix oprann3zMoB. Kiterka. YacTu kneTku u ux HasHauyeHue. [lonstue o
TKaHU. TKaHU )KUBOTHBIX U pacTeHui. X ¢pyHkuuu.

XMMHUYECKHI COCTAB KJIETKH

XuMu4eckue BeulecTsa KieTku. Heoprannueckue BemecTBa KIETKU, UX 3HAYEHUE JUIS KIETKU U
opranusma. OpraHuyecKkue BeIecTBa KIETKH, X 3HaYCHHE JUIsl )KU3HU OpraHu3Ma U KJIETKH.

IIponeccol sKU3HEAEATEIbHOCTH KJICTKH

OcHOBHBIE TIPOLECCHI, MPHUCYIINE KUBOM KIETKE: JIbIXaHWE, MUTaHHe, OOMEH BEIEeCTB, POCT,
pa3BUTHE, pa3MHOXKEHHME. Pa3MHOXKEHHME KIETKM MNyTéM JeneHud. llepenavya HacienCcTBEHHOTO
MaTepuaia JIO4epHUM KieTkaM. BzaumocBsizaHHas paboTa dacTed KIeTKH, oOycloBIIMBaomias eé
KHU3HEJIeATENbHOCTh KaK IIeJI0OCTHON JKUBOM CUCTEMbI — OMOCHCTEMBI

Besqmkue ecrecTBoMCHBITATEN

Benukue yuénble-ecrecTBoucnbITaTenu: Apuctorens, Teodpact, K. Jlunnent, U. Japsun, B.1.
Bepuanckuii, H.I1. BaBunos.

Tema 2. MHoroodpasue :KuBbIX OPraHU3MOB

IlapcTBa skuBOI MPUPOABI

Knaccudukanus xuBblx opraHu3MoB. Paznen Ouonorun — cucremartuka. LlapcTBa KiIeTOYHBIX
OpraHU3MOB: OakTepuil, rpudOB, pacTEeHUI M KUBOTHBIX. BUpychl - HekieTouHas Gopma KHU3HH: UX
CTpOEHUE, 3HaUe€HHE U Mepbl NPOGMIAKTUKN BUPYCHBIX 3a00sieBaHMi. Buj kak HauMeHbIas eAUHUIA
KJIacCU(PUKaIIHU.

Baktepun: crpoeHne u :KU3HeAeSATEIbHOCTD

baktepun - NpUMHUTHBHBIE OJHOKJIETOUHbIE opraHu3Mbl. CtpoeHue Oakrepuil. PazmHoxeHHe
OaxkTepuil JleleHneM KJIETKH HajaBoe. bakTepuu kak camas IpeBHss rpymnna opranu3moB. IIpomeccsl
KHU3HEIEATSIIbHOCTH OaKTepuid.

[Tonsitue 06 aBTOTpOdhax u rereporpodax, MPOKAPUOTAX U IYKAPUOTaX.

3HauyeHHne 0aKTepHii B IPUPOJE U AJIs1 YeJI0BeKa

Ponp Oaktepuit B mpupome. CumOuo3 KiIyOEHBKOBBIX OaKTepuil C  pacTEHUSMHU.
dotocunTesupyrone Oakrepun. llpaHoOakTepuM Kak IOCTaBIIMKH KHCIOpoja B atMmocdepy.



bakrepun, obnagaronue pasHpIMU THIIaMu oOMeHa BemecTB. [Iporecc 6pokenus. Ponb GakTepuii B
IPUPOJIE U B )KU3HU YesoBeka. CpeacTBa 60pbObI ¢ 00JI€3HETBOPHBIMHU OaKTEPUSMHU.

Pacrenus

IIpencraBnenne o ¢aope. OTnMUMTENbHOE CBOMCTBO pacteHuil. Xiopopwi. 3HayeHHE
¢orocunTeza. CpaBHEHUE KIETOK pacTeHMH M OakTepuil. [leneHue mapcrBa pacTeHHIl Ha TPYIIIbL:
BOJIOPOCJIH, LIBETKOBBIE (IOKPBITOCEMEHHBIE), TOJIOCEMEHHBIE, MXH, IUIAYHbI, XBOLIH, IAIIOPOTHUKH.

Crpoenue pacrenuit. Kopenp u moOer. CroeBuie Bomopocieil. OCHOBHBIC pa3zinyus
ITOKPBITOCEMEHHBIX U TOJIOCEMEHHBIX PACTEHUH. POJIb IBETKOBBIX PACTEHUH B )KM3HH YEJIOBEKA.

KuBoTHbIE

[IpencraBneane o ¢ayne. OcoOOCHHOCTH KHUBOTHBIX. OJIHOKJIETOYHBIE W MHOTOKJIETOYHBIC
OpraHu3Mbl. POJIb )KMBOTHBIX B IPUPOJIE U JKU3HM YEIIOBEKA. 3aBUCUMOCTb OT OKPYKAIOIIEH CPEBl.

I'pudb1

OOmast xapakTepucTuka IpuOoB. MHOrOKJIETOUHblE M OJHOKJIETO4YHble IpuObl. Hamuume y
rpuOOB MPU3HAKOB pacTeHUH 1 )KUBOTHBIX. CTpoeHue tena rpuba. ['pubnuia, oOpazoBaHHas rUdamMH.
ITutanue rpubOB: canpoTpodsl, Hapa3uThl, CUMOMOHTBl U XHUIIHUKU. Pa3MHOXEHHME CIOpaMu.
CumM0Omo3 rpubda u pacteHus: — rpHOOKOPEHB (MHUKOPHU3a).

MHuoroo0pa3ue u 3Ha4YeHHe rpudoOB

Crpoenre HUIAMOYHBIX TpuOOB. IlnecHeBble TpuObI, WX HCIHOJIB30BAHUE B 3PAaBOOXPAHCHHUU
(aHTHOMOTUK NEeHUIMIIINH). OAHOKIETOUHbIE IPUOBI — JPOXKH. VX ncnoabp3oBaHue B X1e00NeYeHUU
u nuBoBapeHnu. Creno0Hble U an0BUTHIE TpUOKI. [IpaBuna cbopa u ynorpedienus: TpuOOB B MHIILY.
[Tapazutuueckue rpulbl. Poab rpu6GoB B IpUpOE U B )KU3HU YEIOBEKA.

JIMIIaHHUKH

OOmast xapakTepucTUKa JIMIIAHUKOB. BHellHee M BHYTpeHHEEe CTpPOCHHE, IUTaHUE
pa3MHOXKEHHE. 3Hau€HUe JIMIIAHHUKOB B MPUPOJEC U KU3HU desloBeKa. JIMIIaHUKKM — MOKas3aTenau
YUCTOTBI BO3yXa.

3HauyeHMe )KMBBIX OPraHU3MOB B IIPUPO/IE U )KMU3HU YeJI0BeKa

JKuBoTHBIE U pacTeHUs, BpeAHbIE AJIs 4enoBeKa. JKUBble OPraHU3MBl, IOJE3HBIE Ul YEJIOBEKA.
B3anMOCBsI3b MOJIE3HBIX W BPEIHBIX BUJAOB B MPUPOAE. 3HAUCHHE OMOIIOTHYECKOTO Pa3sHOOOpa3ws B
IIPUPOJE U )KU3HU YEIOBEKA.

Tema 3. 7Ku3Hb opranu3mMoB Ha mi1aHere 3eMiis

Cpenpl KU3HU IJIAHETHI 3eMulst

MHuoroo6pasue ycinoBuil oOutanusi Ha muaHete. Cpenbl XKM3HU opraHu3MoB. OcoOeHHoCTH
BOJHOM, ITOYBEHHOM, HA36MHO-BO3AYIIHOM M OpraHu3sMeHHOW cpexn. Ilpumepsl oOpraHusmMoB —
oOuTaTenel TUX Cpell )KU3HH.

JIKoJIorHYecKue (pakTopsl cpeabl

VYcnoBus, BIMAIOMINE HA JKM3Hb OPraHU3MOB B IMPHUPOAE — IKOJIOTMYECKUE (PAKTOPBI CPEIBI.
@akTopbl HEXUBOM TpUpoAbl, (GaKTOphl JKUBOW MPUPOABI U  aHTpomoreHHsle. Ilpumepsr
9KOJIOTMYECKUX (PaKTOPOB.

IIpucnocod/ieHust OPraHu3MoB K KH3HH B IPHpPoOJe

Bnusinue cpeapl Ha opraHusmbl. [IpucnocoOieHHOCTh OpPraHM3MOB K YCJIOBHUSIM CBOETO
obutaHus. bruonornyeckas posb 3alIUTHON OKPAcKH y )KUBOTHBIX, IPKOM OKPAaCKU U apoMaTa LBETKOB,
HAJINYHUSI COLIBETUM Y PACTEHHIA.

IIpupoanbie coodiecTBa

[ToTokn BemecTB MeXIy KMBOM M HEKMBOW NMpHUpOAOH. B3anmonencTBre )KMBBIX OPraHU3MOB
Mexay coOoif. IlumeBas nenb. PacTeHus — MpOM3BOAMUTENN OPraHUYECKUX BEILECTB; JKUBOTHBIE —
MOTPEeOUTENN OPraHMYECKUX BEIIEeCTB;, TpHObI, OakTepun — pasnaratenu. [loHsATHE O KPyroBopote
BellecTB B npupoje. [lonstue o mpupogHoM coobiectse. [IpuMeps! IpupoIHBIX COOOIIECTB.

IIpupoansbie 30061 Poccuu

IlonsTe mpupogHOW 30HBI. Pa3iauuHble TUNBI NPUPOIHBIX 30H: BIAXKHBIA TPONUYECKUH JIec,
Taiira, TyHJpa, IUPOKOJIUCTBEHHBIN Jec, crenb. [Ipuponusie 30ub1 Poccun, ux oburarenu. Peakue u
MCYE3aI0IIe BUJIBI IPUPOAHBIX 30H, TPEOYIOIINE OXPaHBI.

7Ku3Hb OPraHu3MoB Ha pa3HbIX MaTepUKAaX

[lonaTtne o Marepuke Kak YacTH CYIIH, OKPYXEHHOM MOpsSMH M okeaHamH. MHorooOpasue
KUBOTO MHpa Hamied muaHeThl. OTKpBITHE YEIOBEKOM HOBBIX BUJOB opraHusmoB. CBoeoOpasue u



YHUKQJIBHOCTh JKMBOTO MHpa MaTepukoB: Adpuku, AsBcrtpanuu, IOxHoit Awmepuku, CeepHoi
Amepuku, EBpazun, AHTapKTHIBI.

7Kv3Hb OPraHu3sMoB B MOPSIX U OKEaHAX

VYcroBus JKU3HM OPraHU3MOB B BOAHOH cpene. OOHMTaTeNn MEIKOBOAWN M CPEAHHUX TIyOHH.
[Ipukpennénnpie opranu3Mbl. JKu3Hb OpraHu3MoOB Ha Oonpmiux IiyOuHax. [IpucnocoGieHHOCTH
OpPraHHU3MOB K YCJIIOBUSAM OOUTaHUS.

Tema 4. YesioBek Ha mu1aHeTe 3eMJIs

Kak nosiBuiicst yesioBek Ha 3emiie

Korna u rme nosBuncs denosek. IIpenkm YenoBeka pa3symHoro. POACTBEHHHMK uenoBeka
COBPEMEHHOT0 TuMa — Heanepranen. Opyaus Tpyaa yenoBeka ymenoro. Oopas )KU3HH KPOMaHBOHIIA.
buonoruueckne ocoOEHHOCTH COBPEMEHHOTO YeioBeKa. J(esTeabHOCTh YelloBeKa B MPUPOJIE B HAIIU
JTHU.

Kak yesioBek n3MeHsJ1 MPUPOAY

H3meHeHne dYenoBEKOM OKpykawield cpeapl. HeoOXoauMOCTh 3HAHUS 3aKOHOB Pa3BUTHS
YKUBOU IPUPOAbL. MeponpusaTus 1o oXpaHe IpUPOIbIL.

BaxkHocTh 0XpaHbI :KHBOT0 MUPA MJIAHETHI

B3auMocBs3p mpoLEcCOB, MNPOUCXONSAIIMX B JKMBOM M HexXuBOW mnpupoxe. I[lpuumnbl
HCYE3HOBEHMSI MHOTHX BMJIOB JKMBOTHBIX U pacTeHui. Buapl, Haxoasmyecs Ha rpaHd MCYE3HOBEHMUS.
[IposiBneHue COBPEMEHHBIM YEJIOBEYECTBOM 3a00THI O XKMBOM MHpe. 3anoBenHuku, KpacHas kHura.
MeponpusiTust 10 BOCCTAHOBJIEHUIO YUCIIEHHOCTH PEIKUX BUJOB U IPUPOIHBIX COOOILECTB.

Coxpanum 00raTcTBo ’KHBOI0 MHUpa

LenHocts pazHooOpasus xuBoro mupa. OOsg3aHHOCTU YesloBeKa Iepen npupoaoi. Ilpumepst
y4acTHsl IIKOJIBHUKOB B JIeJIE OXpaHbl MPUPOJbL. Pe3ynbTaThl O€peKHOrO OTHOLIECHUS K MPHUPOJE.
[Ipumepsl yBenUYEHHs UUCIEHHOCTH OTIENbHBIX BUAOB. PacceneHue peakux BUAOB Ha HOBBIX
TEPPUTOPUSX.

JlaGopaTopHblii NPAKTHKYM B 5 Kjacce:

JlaGoparopHas padota Ne 1:

«M3yueHue ycTpoiicTBa yBEIUUYUTEIbHBIX IPUOOPOBY.

JlaGoparopHas padota Ne 2

«3HAKOMCTBO C KJIETKaMHU paCTEHUI»

JlaGoparopHas padota Ne 3

«3HAKOMCTBO C BHEIIIHUM CTPOEHUEM MOOETOB PACTEHUS».

JlaGopartopHas padota Ne 4

1. «Habnronenue 3a nepeBUKEHUEM KUBOTHBIX»

6 kaacc (34 yaca, 1 yac B HeJ1e/110)

1. Hayka o pacTeHusix — 00TaHuka. 4 4

HapctBo Pactenus. 3nauenue pacrenuii . MHorooOpasue kU3HEHHbBIX (POpM.

Pactenuss — ocoboe mapctBo >kuBoro. JKu3HEHHBI (QOpMBI BBICIIUX pACTEHHH: J1epeBo,
KYyCTapHUK, KyCTapHUYEK, TPaBa.

Uctopus uzydenus pactenuil. BHernee ctpoeHue u o01as XxapakTepucTrKa.

Teodppact — orenr Ooranuku. OJHOKIETOYHBIE W MHOTOKJIETOYHBIC, BBICIIME W HUBIIHE,
CEMEHHBIE U CIIOPOBBIE pacTeHusa. Opranbl pacTeHUH.

Knerounoe crtpoenue pactenuii. CBoicTBa pacTUTENbHOW KIeTKU. OCHOBHBIE OPTraHOMUIBI
pactuTenbHOM KieTku. IIpolecchl )Ku3HeaesATeNbHOCTH KIETKU. TKaHU pacTeHU.

Mexanunyeckas, oOpa3oBaTelibHAs, TOKPOBHAs, MPOBOAIIAS, OCHOBHBIE TKAaHU PACTCHUH —
0COOCHHOCTH CTPOCHHUS U (YHKITUH.

2. Opransl pacrenuii 8 4

Cewms1, ero CTpOEHHUE U 3HAYEHUE.

OnHononbHBIE U ABYAO0JIbHBIE. CTpOCHUE CMEHU. 3HAUEHUE CEMSH: I PACTEHH, )KUBOTHBIA U
yenoBeka. Jlabopamopnas paboma « H3yuenue cmpoenusi cemeru gacoauy.

VYcnoBust mpopactanus ceMsiH. Boga, BO3yX, TEIUIO, MUTATENbHBIE BEIIECTBA — HEOOXOIUMBIE
YCIIOBUSI POPACTAHUS CEMSH.

Kopens, ero crpoenne u 3HaueHHe. THUITBI KOPHEBBIX CUCTEM, BUJIBI KOPHEH, 30HBI KOPHSI.

[ToGer, ero cTpoeHue u pa3BUTUe. M3yuenue cmpoeHue KOpHs NPOPOCHKA.



[ToGer — cOXHBIN OpraH, COCTOSIIMI U3 cTeOsI, TUCTheB W mouek. [louku BereraTWBHBIC U
reHepaTuBHble. CmpoeHue 6ecemamuHbiX U 2eHEPAMUEHbIX NOYeK.

Jluct, ero crTpoeHue H 3HaueHUEe. BHemHee ©W BHYTpEHHEE CTpoeHue Jmucrta. JIucr,
CIELMATIN3UPOBAHHBIN OPraH BO3AYLIHOTO MUTAHUs, AbIXaHUs, UCHIapeHUs. Buaon3smMeHeHne I1CThEB.

Crebenb - cTpoeHue. Y37bl U MEXKI0Y3us: Kopa, KaMOul, ApeBecuHsbl, cepAleBuHa. DOyHKIUN
crebus Bunonsmenenus cte0:ast. BumonsMeHneHust HaI3eMHBIX U TTOI3€MHBIX TTOOETOB.

Jlabopamopnas paboma OcobenHocmu cmpoerus KOpHesuwa, KiyoHs u 1yKO8Uybl.

IIBerox — ero crpoeHue u 3HadeHHE. OCHOBHBIE OpraHbl IBETKA: THIYMHKH U IECTHKU.
OxonongerHuk. OnbuieHue. OmnonorBopenue. O0oenosbie U 0JHOMNOJbIE BETKH. OJHOIOMHbBIE U
JIBYJIOMHBIE PACTEHUS.

Congerus u onbuieHue. ColBeTHs MPOCTHIE U CIOXHBIC. TUIBI ONBUICHUS U MPUCIOCOOJICHUS
pacTeHUH K HUM.

[Tnon. PaznooOpasue u 3HaueHue miaoaoB. [1moabl MHOTO- U OAHOCEMEHHBIE, COUYHBIE U CyXHE.
CrniocoOb1  pacripocTpaHeHue IUIO0B. ILIOABI MCTOYHMK MUINKM JAJS KUBOTHBIX U YEJIOBEKA.
HeoOb1uHoe 1cnonbp30BaHue MI0/10B.

3. OcHOBHBbIE MpoLeCCHI KU3HEIEeSITeJILHOCTH pacTeHuil 6 4

MuHepanbHOE NUTAHUE PACTEHUN U 3HAYEHHUE BOJIBI.

Kopenp — cnenmann3upoBaHHBIM OpraH MUHEPAJIBHOIO NMUTAHUA. Makpo- ¥ MHUKPODJIEMEHTHI.
Opranuueckrie 1 MUHepaibHbIe ynoOpeHus. Boga kak ycioBue MOYBEHHOTO MUTAHUS, SKOJIOTHYECKUE
IpyNIbl PACTEHUH 10 OTHOLIEHUIO K BOJIE.

Boznymnoe mnutanue pactenuit - ¢orocuHte3 QDoTocHHTE3 - Mpolecc 00pazoBaHUs
OpPraHMYECKUX BEILECTB W3 BOJbl M YIVIEKHCIOIO Ta3a Ha CBETYy B 3€JIEHBIX 4YacTSIX pPACTEHUS.
ABtoTpods! u rereporpodnl. Kocmuueckas ponb pacteHuil. 3HaueHue (OTOCHHTE3a B IPUPOJIE.

Jpixanne u OOMEH BeEmIeCTB Yy pacTeHuil. JlpIxaHue — TMpoIecc CrocoOCTBYIOMINI
BBICBOOOXKIEHUIO dHepruu. OOMEH BEHIECTB - COBOKYIHOCTh MPOTEKAIOIIUX B OpPraHU3Me
IIpPEBpALICHHUM, O0ECHEeUnBaOIUX POCT W pa3BUTUE, POC U pa3BUTHE, KOHTAaKT OpraHu3Ma c
OKpY’KaroIlel Cpeaou.

PazmHOXEeHME W OIUIONOTBOpPEHHE y pacTeHHil. becnonoe pa3MHOKEHHE: BEre€TaTUBHOE U
cnopamu. IlomoBoe pa3zMHOMKEHHUE: OIIOAOTBOPEHUE, raMeThl, AMLEKIETKH, ciepMun, 3urora. C. I
HaBammH # ero OTKpbITHE JABOMHOIO OIUIOAOTBOPEHUs. BereraTuBHOE pa3MHOXKEHUE U €ro
HCIIOJIb30BaHUE YEJIOBEKOM. BereratuBHOE pa3MHOKEHHE- Pa3MHOKEHHE BEre€TaTUBHBIMU OPraHaMH.
3HaueHue BEreTaTUBHOTO pa3MHOKeHUs. CrocoObl BEreTaTHBHOIO Pa3MHOMKEHHUS HCIOJIb3yEMBbIE B
c/x

Poct u pa3Butne pacteHuil. POCT — KOIMYECTBEHHOE M3MEHEHHE, Pa3BUTHUE - KAYECTBEHHOE.
OHToreHe3 — MHAMBUYAIbHOE pa3BUTHE. BiusHue cpenpl 0OMTaHUS HA POCT M Pa3BUTUE PACTEHHI.
CyTOuHbBIE U CE30HHBIE PUTMBI

4. MHoroo0pasue 1 pa3sBUTHE PACTHTEJILHOr0 Mupa. 11 4

Cucrematuka pacrenuil. bunapueie Ha3Banus. 3acinyra JIunnesa. Knaccudukanus pacTeHui.

Bonopocnu, ux pasHooOpasue u 3HaueHHe B mpupoze. OOmas XapakTepucTHKa BOJOpOCIE.
Cnoesuite. OTHOKJIETOYHbIE M HUTYATHIE. 3€JI€HbIE, KpacHbIE, Oypble BOJOPOCIIH.

Otnen MoxoBuansie. O01as XapakTepuCcTUKa U 3HaYSHHUE.

Jlabopamopnas paboma H3yuenue newine2o cmpoenusi MOX08UOHbIX PACMeEeHUl

Knaccbl MOXOBUAHBIX: TMEYEHOUYHUKH U JHUCTOCTEOenbHbIe. UepenoBaHUE MOKOJEHUH Mpu
pa3sMHOXeHUH. MXUu B OHOTEOIIeHO3aX.

ITnaynsl. XBomm. [lamoporHuku. Mx oOmas xapakrepuctuka. OCOOEHHOCTH CTpOECHHE
MMaItOPOTHHUKOB, XBOLIEHN M IUIAYyHOB. UepenoBaHNe MOKOJIEHHUN MTPU PA3MHOKECHHH.

Otnen Tomocemennsle. OOmias XapakTepucTHKa M 3HadeHue. HezaBucuMocTh mporiecca
Pa3MHOXKEHHUS OT BOJbI y rojloceMeHHbIX. MHoroobpasue rojgoceMeHHbslx B Poccun. L{ukn pa3Butus
LIUILIEK COCHBI.

Otnen IlokpsiTocemennble. . OOmias xapakTepucTuka M 3HadeHHe [loKpbIToceMeHHbIE WU
LIBETKOBBIE. /[BOIHOE OIII00TBOpPEHUE. [|BYy1OJIBHBIE U OJTHOAOJbHBIE.

CemeiictBa  kmacca  JIBymonmbnble.  PozomBernele,  KpecrouBernsle, IlacienoBsle,
CrnoxxHouBeTHBIE, MOTBIIILKOBBIE.

CewmeiicTBa kiacca OgHononbpHbIe. 31aku, JIykoBsie, JInieiHbIe.



HcTtopuueckoe pasBUTHE pacTUTENBHOIO MHpa. PazHooOpasue M mpoHCXOXkAEHUE KyJIbTYypHBIX
pactenuii. lapel HoBoro u Craporo Csera.

OBoMOIUA- MPOLECC HCTOPUYECKOTO Pa3BUTHA JKUBOTO MHUpA. PenMKTOBBIE pPAacTEHUS.
[IpoucxoxaeHue KyJIbTYpPHBIX pacTeHUM. LIEHTPBI IPOUCXOKICHUS PACTEHUMN.

5. Ilpupoansbie coodmecTBa. 3 4

[TonsaTHE O MPUPOJTHOM COOOIIECTBE — OMOTEOIICHO3€ M SKOCHCTEME.

CoBMmecTHas )KU3Hb OPraHU3MOB B IIPUPOJHOM COOOIIIECTBE.

CMeHa IpUPOTHBIX COOOIIECTB U €€ TPUUHHBL.

7 kaacc (68 yacos, 2 yaca B HeJleJ110)

Tema 1. O01mue cBegeHUsI 0 MUPe KUBOTHBIX

3oonoeus — Hayka o ocueomuvix. BBenenue. 30070rMsi — CHCTEMa HAyK O YKUBOTHBIX.
Mopdonorusi, anaromusi, (pU3HOIOTHS, IKOJIOTHUS, MAJICOHTONOrUs, 3ToNorusl. CXOACTBO U pasziuyue
KUBOTHBIX U pacTeHuil. Pa3HooOpa3ue u 3HaYCHHE KUBOTHBIX B IPUPOJIC U )KU3HU YEIOBEKA.

Kueomnvie u okpyscarowas cpeoa. Cpeabpl xu3Hu. Mecra oburanus — Haubolee
ONMaronmpusTHBIE YYaCTKM Cpelbl JKU3HU. AOHOTHYECKHE, OWOTHYECKHE, aHTPOIOTEHHBIC,
sKosiornueckue (aktopbl. B3anMocBs3u KUBOTHBIX B mpupoje. buonenos. Iumessie cBsazu. Lenu
MUATAHUS.

Knaccugpurayus sxcusommuvix u ocnoguvie cucmemamuyeckue epynnul. Hayka cucrematuka. Bu.
[Monynsauus. CucreMaTnyecKue rpyIibl.

Bruanue wuenosexa na orcusomnvix. KocBeHHoe u  mnpsmoe BiusHMe. KpacHas kHura.
3anoBeHUKY.

Kpamxas ucmopua pazeumus 30o0n0euu. Tpyasl Benukoro yué€Horo [lpeBneil ['peunn
Apucrotens. Pazsutue 300moruu B CpenHue Beka u anoxy Bospoxaenus. M3o00peTeHue MuKpockoria.
Tpyner K. Jlunnaes. Tpyner Y. JlapBuHa, uX poiib B pa3BUTUU 30o0io0ruu. HccnenoBanus
OTEUECTBEHHBIX YUEHBIX B 00JIaCTH 300JI0TUH.

Tema 2. CTpoeHue TeJia )KHBOTHBIX

Knemrxa. Hayka twmronmorus. CTpOCHHE >KUBOTHOW KIETKH: pa3Mepbl M (OPMBI, KJICTOYHBIC
CTPYKTYpPBI, UX POJIb B KU3HEACATEIBHOCTH KJIETKU. CXOACTBO M PA3IMUUs CTPOCHUS KUBOTHOU M
PaCTUTENBHOMN KIIETOK.

Tranu, opeanvt u cucmemsl opearos. TKaHU: MUTENUATbHBIE, COCAUHUTENIbHBIEC, MBIIICUHBIE,
HEpPBHBIE, MX XapaKTepHble Mpu3Haku. OpraHbl U CHUCTEMBI OPraHOB, OCOOCHHOCTH CTPOCHUS U
¢byHkuil. TUTTBI CHMMETPHUH )KUBOTHOTO, HX CBSI3b C 00pa30M >KU3HH.

Tema 3. Ilogumapcrso Ipocreiimume, nian OQHOKIETOYHBIE

O6mas xapakrepucTuka noamapcTsa [pocreiimue.

Tun Capkoodosvie u sceymurxonocyvl. Knacc Capxoodoswvie. Cpena oOuTaHus, BHEIIIHEE CTPOCHUE.
CtpoeHrne W IKU3HENCITENFHOCTh CApPKOAOBBIX Ha mpumepe aMmEOwl-npores. PasHooOpasue
CapKO/OBBIX.

Tun Hugysopuu. Cpena oOUTaHMS, CTPOCHHE M TMEpEIBIKEHUE Ha MpuMepe HHPY30pHH-
Tydenpku. CBS3b YCIOXKHEHUS CTPOCHUST HH(Y30pUi C TpoIeccaMU MX KU3HEIEATEIbHOCTH.
Pa3znoobpazue undyszopuii.

Tun Capkooosvle u omceymuxonocywvl. Knacc Keymuxonocywvl. Cpena oOuTanusi, CTpOCHUE U
NepeABMKEHUE HA TPUMEpPE HBIVIEHBI 3€JIEHOM. XapakTep MUTAHMS, €ro 3aBUCUMOCTb OT YCJIOBHI
cpenbl. Jlprxanue, BbIJEICHUE M pa3MHOKeHHE. CoueTaHHe TMPU3HAKOB KMBOTHOTO M PACTEHUS Y
9BIIIEHBI 3eN€H0. PasHooOpa3ue )KTryTUKOHOCIIEB.

3HaueHne MnpocTermmx. MecTo mNpocTedmux B KUBOM mnpupone. [Ipocreimme-napa3utsl.
JuzenrepuiiHas amé&0a, MaJpHBIN IJIa3MOJUM, TPUNAHOCOMBI — BO30YyAMTENM 3a00JeBaHUN
YEJIOBEKA M )KHBOTHBIX. Mepbl IPeNynpekIeHNs 3a00JI€BaHM, BBI3BIBAEMBIX MTPOCTEUIIIMH.

JlaGoparopHas pabota «CTpoeHue u nepeaBmkeHne NHPY30pUU-TYDETbKN».

Tema 4. Ilonuapcreo MHuorokjerounsie (1 1)

OO61mas xapakTepucTUKa MHOTOKIIETOUHBIX )KUBOTHBIX.

Tun Kuweunononocmmuole. CTpoeHHE U KU3HEAEATENbHOCTh. OO01I1e yepThl ctpoenus. ['uapa —
onuHouHbli monun. Cpena oOuTaHWs, BHEIIHee U BHYTpeHHee cTpoeHne. (OCOOEHHOCTH
KU3HENICITCIIbHOCTH, YpPOBEHb OpraHM3allid B CpPaBHEHMH C mpocTedmmmu. PasHooOpaszme
kumeyHonosioctHelx. Kinace T'mapouanbie. Krnacc KopainoBble NONUIBI, KU3HEHHBIE LHKIIbI,




npouecchl xu3HeAesTenbHocTH. Knace Crudougnsie Memy3bl, XapakTepHble YepThl CTPOCHUSA U
KU3ZHEIESITeIIbHOCTH, KU3HEHHBIN ITUKIL.

Tema 5. Tunsl Ilnockue yepsu, Kpyrisie yepsu, Kosabuarbie yepsu (3 4)

Tun Ilnockue uepsu. Obmas xapaktepuctuka. Kimacc PecHuunsle yepBu. Mecra obutanus u
oOmiie yepThl cTpoeHus. CHUCTeMbl OpPraHoB, JKU3HEAEATEIbHOCTh. UepThl Oojiee BBHICOKOTO YpPOBHS
OpraHM3alMK 110 CPABHEHUIO C KUIIEYHOIIOJOCTHBIMH.

Tun Kpyenvie uepsu. Knacc Hemaroasl. O0mias xapakrepuctrka. Baemnee crpoenue. CtpoeHue
CHCTEM BHYTPEHHUX OpraHoB. B3amMOCBS3b CTpOeHHsT W 00pa3za >KM3HM MpPEJCTaBUTENICH THIIA.
[Ipodunaktrka 3apaxkeHus YeI0BEKa KPYTIbIMU YEPBIMHU.

Tun Konvuamule uepsu. O0IIas XxapakTepucTrka. Pa3znooOpasue MiIoCKuX YepBeil: COCANbINUKH
u nenHu. Kimacc Cocanpimiuku. BHeninee u BHyTpeHHee cTpoeHue. PasMHokenue u pasputue. Kiacc
Jlenrounsie yepBu. [Ipucrnocobienuss Kk 0cOOEHHOCTSIM cpebl oouTanus. PasMHOKEeHHE U pa3BUTHE.
Mepb! 3alIMTHI OT 3apa)kKeHus mapazutudeckumu uepBsimu. Kiiacc MHoromeTnHkoBble uepBu. Mecra
OOUTaHUs, CTPOCHUE M KU3HEACATEIHHOCTh CHCTEM BHYTPEHHUX OPraHOB. YPOBHM OpPTaHU3ALUHU
OpPraHoOB YYBCTB CBOOOHOKUBYILIUX KOJILYATHIX YePBEH U MapasUTUUECKUX KPYTIIBIX YepBEH.

Tun Konvuamvie uepsu. Obmas xapakrepuctuka. Kiacc ManomeTnHkoBeie 4epBu. Mecta
oOuTaHusi, 3HaueHue B mnpupoge. OcoOeHHOCTH BHemHero crpoeHusi. CTpoeHHe CHUCTEM OpPraHoB
JOXKJIEBOTO YEpBsA, WX B3aUMOCBSA3b C 00pa3oM Ku3HH. PoJIb MaJOIIETMHKOBBIX YepBeHl B
mpoleccax mouBoodpazoBanus. BHemrHee CcTpoeHUE [OXKIEBOTO 4YepBsi, €ro MepeaBUKEHUE,
pa3apaKuMoCTb.

Tema 6. Tun MoJsumrocku

O6mass  xapakrtepuctuka. Cpena  oOutanus, BHemHee  crTpoenune. CrpoeHue U
KHU3HECATEIbHOCTh CHUCTEM BHYTPEHHHX OpraHOB. 3HAa4YeHHE MOJUTIOCKOB. UepThl CXOACTBa U
pa3nuuusl CTPOEHUS MOJUIIOCKOB M KOJbYaThIX uepBeil. I[IpoucxoxkiaeHne wmoiurocKkoB. Kunace
bproxonoeue monmocku. Cpena oOuTaHusi, BHEIIHEE CTPOCHHE Ha IMpHMepe OO0JBIIOro MpyI0oBUKA.
CrpoeHue U JKU3HENEATENIbHOCTb CHUCTEM BHYTPEHHHMX OpraHoB. OCOOEHHOCTH pa3MHOXKEHUS U
pasButusa. Ponp B mpupone u 3HadeHwe i 4enoBeka. Kiacc Jlgycmeopuamvie monntocku. Cpena
oOWTaHWs, BHEIIHEE CTPOCHUE Ha mpumepe 0e33yOku. CTpoeHHe W (YHKIUH CHUCTEM BHYTPEHHHX
opranoB. OCOOEHHOCTH pa3MHOXKEHUS U pa3BUTUS. Polb B iprpoie U 3HaYeHHE I YeJIOBEKa.

Knacc I'onoeonoeue monnocku. Cpena obuTaHus, BHEIIHEE CTPOEHHE. XapaKTEpPHbIE YEPThI
CTpoeHHs U (DYHKIMU OMOPHO-ABUTaTeNbHON cucTeMbl. CTpoeHHe W (YHKIUH CHCTEM BHYTPEHHUX
OpraHoB. 3HaY€HHE rOJIOBOHOTUX MOJUIIOCKOB. [Ipu3HaKK yCII0)KHEHUS OpraHU3aliu.

BHemHee cTpoeHne pakOBUH NIPECHOBOAHBIX U MOPCKHUX MOJUIFOCKOB.

Tema 7. Tun YiieHucroHorue

OO1mas xapakTepucTuka Tuma YjaeHuCTOHOTHE.

Knacc Pakoobpasnvie. Xapaktepubie uepthl THNa Unenucronorue. OOme Npu3Haku CTPOCHUS
pakooOpa3HbIX. Cpesia 0OMTaHus, 0COOEHHOCTH BHEIIHETO M BHYTPEHHET0 CTPOCHHUS, pa3MHOXKEHUE U
paszBuTHe peyHoro paka. PaznooOpasue pakooOpa3HbIX. 3HaUE€HHE PAKOOOPA3HBIX B MPUPOJIE U KU3HU
4eJI0BeKa

Knacc Iayxoobpasnvie. O0mas xapakTepUCTUKA, OCOOCHHOCTHM BHEIHETO0 CTPOCHHUS Ha
npUMepe Mayka-KpecToBuKa. Pa3zHooOpasue maykooOpa3HbiX. Ponb maykooOpas3HbIX B NpHUpoOaE U
KU3HU YeJloBeKa. Mephl 3aliuThl OT 3a00JIeBaHMil, IEPEHOCUMBIX OTIIEIbHBIMU KJIEIIaMHU, OT YKYCOB
SITIOBUTHIX MTAYKOB.

Knacc Hacexomvbie. O01mas xapakTepucTHKa, 0COOEHHOCTH BHEIIHETO cTpoeHus. PazHooOpasue
poToBbIX oOpraHoB. CTpoeHHe M (QYHKIMH CHCTEM BHYTPEHHUX OpraHoB. PasmHoxeHue. Tumbl
pa3BuTHs HaceKoMbIX. OOIIecTBeHHbIE HaceKoMble — MUYENBl U MypaBbu. [lone3Hble HaceKOMBbIE.
Oxpana HacekoMbix. CocTaB U (pyHKIMU oOuTaTenell MypaBeWHHKA, MYENUHON ceMbU. OTHOIICHUS
MeXay oco0siMM B ceMbe, uX KoopauHauusa. Ilomesnble Hacexkomble. Penkue u  oxpaHsiemble
HAacCEKOMBIE.

Kpacnas xHura. Poib HacekOMBIX B IPHUPOJE W KHU3HU 4denoBeka. Hacexkomple — BpeauTenn
KYJIbTYpHBIX PACTeHMH M MEPEHOCUMKHU 3a00JIeBaHUI yenoBeka. BpenuTenu cenbcKOX03HCTBEHHBIX
KynbTyp. Hacekomble — mepeHocuUMKH 3a00J€BaHMI 4elloBeKa U >KMBOTHBIX. MeToabl O0pbObI ¢
BpEIHBIMU HACEKOMBIMH. BHeIIHEe CTpOeHHE HACEKOMOTO.



Tema 8. Tun Xopaosbie. becuepennnie. Haakinace Poiobl

Tun Xopoosvie. IlpumutuBHbIe opmbl. O0IIKE MPU3HAKH XOPAOBBIX KUBOTHBIX. becuepenHbie.
Knacc Jlanuernuku. BHeliHee W BHYTpEHHEE CTPOCHHE, Pa3MHOKEHHE M Pa3BUTHE JAHLIETHUKA —
MPUMUTHBHOTO XOPZ0BOr0 )UBOTHOTO. Yepennsle, niu [To3Bonounslie. O0Imuye Npu3HaKy.

Haoknacc Pwibvr. O0mas xapakTepuCTUKA, BHEMIHee cTpoeHne. OCOOCHHOCTH BHEITHETO
CTpOEHUS, CBs3aHHble ¢ oOuTaHueM B Boae. CTpoeHne W (yHKUMH KOHEYHOCTEeH. Oprausl
OOKOBOI1 INHUU, OpPraHbl CiIyXa, paBHOBecUs. BHyTpeHHee cTpoeHue phIo.

OmnopHo-nBurarenbHas cuctema. OCOOGHHOCTH CTPOCHUS M (YHKIUH CHUCTEM BHYTPEHHUX
opranoB. YepTbl 0ojiee BBICOKOIO YPOBHS OpraHU3alldd PO MO CPAaBHEHUIO C JIAHIECTHUKOM.
OcobenHoctu pa3MHOXKeHHS pbI0. Murpamun. OcHOBHBIE cucTeMatuieckue Tpynmbl peid. Kiacce
XpsmeBble pbIObl, oOmias xapakrepuctuka. Kmacc KocTHbie pbIObI: myuenépble, jomnactenépoie,
nBosIKoAbIIanme u kucrenépeie. [IpompicioBeie peiObl. X ncnons3oBanue n oxpana. Pei00noBCTBO.
[IpombiciioBsie poIObL. TpynoBbie X035HCTBA. AKKIMMATH3AIMS PbI0. AKBapUYyMHBIE PHIOBI.

Breminee crpoenue 1 0COOEHHOCTH MEPEIBHKEHUS PHIOBI.

Tema 9. Kiacc 3emHoBOAHbBIE, M AMPUONH

Cpena obutanusi U CTpOCHHE Teia 3eMHOBOAHBIX. OOmias xapakrepucTuka. Mecra oOUTaHUS.
Buemnee ctpoenune. OcoO0eHHOCTH KOKHOTO MOKpoBa. ONOpHO-ABUTATEIbHAS CUCTEMA 36MHOBO/IHBIX,
e€ yCJIIO)HEHHUE 10 CPAaBHEHUIO C KOCTHBIMU pbiOamMu. [Ipu3Haku npucmnoco6I€HHOCTH 3eMHOBOAHBIX K
KU3HU Ha cyme u B Boje. CTpoeHHE U JEeATENbHOCTh BHYTPEHHHX OPraHOB 3E€MHOBOJIHBIX.
XapakTepHble 4YepTbl CTPOEHUS CUCTEM BHYTPEHHHUX OPIaHOB 3E€MHOBOJIHBIX I10 CpPAaBHEHUIO C
KOCTHBIMU pbiOaMu. CXOJICTBO CTPOCHHsSI BHYTPEHHUX OPraHoB 3eMHOBOJIHBIX U pbiO. ['ogoBoit
KU3HEHHBIH IUKJI U MPOUCXOKICHHE 3€MHOBOJIHBIX. BIUsSHIE CE30HHBIX M3MEHEHHWI B MpUpOAE Ha
KHU3HEESITeIbHOCTh 3EMHOBOJHBIX. PasMHOXEeHHME M pa3BUTHE 3E€MHOBOJHBIX. PasHooOpasue wu
3HaYEHUE 3€MHOBOAHBIX. POJIb 36MHOBOJHBIX B IMPHUPOJIHBIX OMOLIEHO3aX, >KU3HHU yesoBeka. OxpaHa
3eMHOBO/IHBIX. KpacHas kHura.

Tema 10. Knacc IIpecmbikaommecsi, uiu Penruiauu

Buemnee cTtpoeHue u ckeneT mpecMbikaromuxcs. OOmas xapakTepucThka. B3aummocBssb
BHEIITHEr0 CTPOCHUS M Ha3eMHOT0 00pa3a skxu3HH. OCOOCHHOCTH CTPOCHUS CKeJIeTa MPECMBIKAIOIIIXCS.
BHyTpeHHee cTpoeHHME U IKHU3HENEATEIbHOCTh IPECMBIKAIONUXCS. YepThl MpUCIOCOOIEHHOCTH
IIPECMBIKAIOIINXCS K )KU3HU Ha cylie. Pa3MHOeHue u pa3Butue. 3aBUCUMOCTh I'OJJOBOIO JKU3HEHHOTO
[UKIAa OT TeMIepaTypHbIX YcioBUH. Pa3zHooOpasue mnpecmbikaromuxcs. OOmue 4epThl CTPOCHUS
MIpe/ICTaBUTENEeH Pa3HbIX OTPSAJOB MPEeCMBIKAIOIIMXCs. Mepbl IPeI0CTOPOKHOCTH OT YKYCOB SITOBUTBIX
3Mell. Oka3aHue mepBoi J0BpayeOHONW MOMOIIM. 3HAYCHHE MPECMBIKAIOUINXCS, UX MPOUCXOXKICHHUE.
OxpaHna peakux U ucuesaromux BuAoB. KpacHas kuura. /[peBHHE NpecMbIKaIOIIMECs, MPUIUHBI UX
BbIMHpaHUs. Jl0Ka3aTenbCTBa MPOUCXOKICHNS TPECMBIKAIOLIUXCS OT APEBHUX aM(PUOHii.

Tema 11. Knacc IITuusi

OOmiast XxapakTepucTuKa Kiacca. BHemnee ctpoenne nTuil. B3anMocBs3b BHEIIHET0 CTPOECHUS U
MPUCTIOCOOJICHHOCTH NTHIl K MOJETY. TUMbl nepbeB W ux QyHKIuH. YepThl CXOICTBA M pa3IHUIUs
MOKPOBOB NTHIl M penTuinid. OmopHO-ABUTaTeNbHAs cUcTeMa NTHL. M3MeHeHus cTpoeHus ckeiera
NTUL B CBSI3M C IPHUCIOCOOJIEHHOCThIO K MONETy. OCOOEHHOCTH CTPOEHUS MYCKYJIaTypbl U €€
¢ynkuuu. IlpuunMHbBl cpacTaHUsl OTAENBHBIX KOCTEH cKenleTa NTUL. BHyTpeHHee cTpoeHHe MNTHIl.
OTnuyuTeNnbHbIE MPU3HAKK, CBSI3aHHBIE C MPUCHOCOOIEHHOCThIO K MONETY. IIporpeccuBHble uepThl
OpraHu3alMM ITHUI] 110 CPAaBHEHMIO C peNnTWIMAMHU. PasmMHOkeHue U pazButue ntul. OcoOeHHOCTH
CTPOEHHSI OpraHOB pa3MHOXKEHMsS MNTUll. OTanbl (opMupoBaHMs sillla. Pa3Butue 3aposplia.
XapakTepHble YepThl Pa3BUTHs BBIBOJAKOBBIX M THE3JOBBIX MNTHUIl. ['00BOM XU3HEHHBIM IMKI U
CE30HHBIC SIBJICHHS B JKU3HU NTHIL. POJIb Ce30HHBIX SBICHHIA B )KU3HU NTHII. KOUEBKHM M MUTpAIIH, UX
npuunHbl. PasHooOpasue nrtun. CucreMaTHUecKue TpYNIbl MNTUL, HX OTIMYUTENbHbIE YEpTHI.
[Tpu3HaKH BBIAETCHUS SKOJIOTUYECKUX TPy nTuil. Kiaccudukanus nTHIl 1o THITY TTHIIH, 110 MECTaM
obutaHus. 3HaueHue U oxpaHa ntull. [Ipoucxoxaenue nTum. Poias NTHUIl B MPUPOAHBIX COOOIIECTBAX:
OXOTHUYbE-TIPOMBICIIOBBIE, JOMAITHUE MTHULbI, WX 3HAU€HUE I uenoBeka. V3ydeHue cTpoeHus
KYPHUHOIO SHIa.

JlabopaTopHas pabora «BHemnrHee ctpoeHne nTuiibl. CTpPOCHHE TEPHEBY.

Tema 12. Knacec Mulekonuramomme, ujin 3sepu

OO6mrast xapakTepucThKa Kjacca. BHemrHee CTpOeHHE MIICKOMHUTAMMX. OTIUYUTEIIbHBIC
NpU3HAKK cTpoeHHs Tena. CTpoeHne MOKPOBOB 110 CPAaBHEHUIO ¢ penTWiIusIMu. [IporpeccuBHbIE 4epTHI
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CTPOCHHS U KU3HENEATEIbHOCTH. BHyTpeHHee cTpoeHne miiekonurtaomux. OcoOeHHOCTH CTpOeHUs
OMOPHO-/IBUTATEILHON CUCTEMBI. Y POBEHb OPraHU3allii HEPBHOW CUCTEMBI 10 CPABHEHUIO C APYTHUMHU
MMO3BOHOYHBIMU. Y CJIOKHEHHE CTpOeHHs U (PyHKUIMN BHYTPEHHUX OpraHoB. Pa3zMHOeHue U pa3BUTHE
MJICKOMMHUTAIMUX. ['010BO# ku3HeHHBI 1HUKI. OCOOCHHOCTH pa3BUTHs 3apoibimia. 3abora o
notoMcTBe. ['010BOM KM3HEHHBIM 1UKI. [I3MEHEHHWE YHCIEHHOCTH MIEKONUTAMMNX U €€
BoccTaHOBNeHHE. [IpoucxoxkaeHne W pa3HooOpasue  MIICKONUTAOMUX. YepThl  CXOACTBA
MJIEKOIIUTAOIINX M penTwiIni. ['pynmsl COBpeMEHHBIX MiekonuTaromux. lIporpeccuBHble 4epThl
CTPOCHHUSI MJICKOIUTAIOUIUX MO CPAaBHEHUIO C PENTUIMAMU. Bhiciine, Win MlalleHTapHble, 3BEpHU, UX
oOmiasi XapakTepUCTUKA, XapaKTEPHbIC MPU3HAKH CTPOCHUS U >KU3HENEATEIbHOCTH MpeCcTaBUTENeH
pasHbIX OTpsAI0B. Ponb B 3kocuctemax, B >kU3HM uenoBeka. lIpumarel. IIpusHaku Oonee BBICOKOM
opranuzanuu. CXOJICTBO 4YellOBEKa C 4YeJIIOBEKOOOpa3HbIMH 00€3bsSHaMH. ODKOJOTUYECKHE TPYIIIbI
MJIEKOMUTAOMKX. [[pU3HAKK KUBOTHBIX OJHOM 3KOJIOTHYECKOM TpyMIbl. 3HAYEHHUE MIICKOMUTAIOLIUX
Uil yenmoBeka. [IpoucxokaeHue JoOMallHMX JKMBOTHBIX. OTpaciab CelIbCKOro XO03dicTBA —
KUBOTHOBOJICTBO, €r0 OCHOBHBIE HAIIPaBJICHUS, POJIb B KU3HU YeoBeKa. Pesikue u ucuesaroniye BUIbl
MJIEKOITUTAIOIINX, UX oXpaHa. KpacHas kHura. CTpoeHue ckellera MICKOIUTAIOIIHX.

Tema 13. Pa3Butue :kWNBOTHOT0 MUpa Ha 3emJie

Jloka3zaTesbCcTBa SBOMIOIMH JKUBOTHOrO Mupa. Yuenue Y. [lapuna. PasHooOpasue >KUBOTHOTO
mupa. HM3ydenue ocoOeHHOCTEW WHAWBHIYAaLHOTO PAa3BUTUS H €ro poiib B OOBICHEHUU
MIPOUCXOXKACHUS JKUBOTHBIX. M3ydeHue HMCKOMaeMbIX OCTATKOB >KUBOTHBIX. OCHOBHBIE MOJIOXKEHUS
yuenusi Y. JlapBuHa, MX 3HAaYeHUE B OOBSICHEHWU MPUYMH BO3HWKHOBEHHUS BHJIOB U SBOJIOLUU
OpraHu4eckoro mupa. PazBurue >KMBOTHOrO Mupa Ha 3emiie. DTalbl 3BOJIIOIUU KUBOTHOTO MHpA.
[TosiBneHre MHOTOKJIETOYHOCTH W TPYII KIJIETOK, TKaHEH. YCIOKHEHUE CTPOEHUS MHOTOKIJIETOYHBIX
opranu3moB. [IpoucxoxzaeHue ¢ 3SBOJIOLMSA XOPAOBBIX. ODBOJIOIMOHHOE APEBO COBPEMEHHOTO
XKUBOTHOTO MHUpa. COBpEMEHHBIN MUD KUBBIX OpraHu3mMoB. buocdepa. YpoBHH opraHuszanuu >KU3HU.
CoctaB OuoIIeHO3a: MPOAYLIEHTHI, KOHCYMEHTHI, peayleHTsl. Llenu nutanus. KpyroBopot BemiecTs u
npeBpaleHusi dHepruu. JKocucreMa. buoreonenos. buocdepa. [esrensHocts B.M. Bepnanckoro.
XKusoe BemectBo, ero gynkuuu B Omochepe. KocHoe u OuMOKOCHOE BemIecTBO, WX (DYHKIUU U
B3alMOCBS3b.

8 ki1acc (68 yacoB, 2 yaca B HeJ1e/T10)

Tema 1. "Opranusm 4esnosexka. O0ummii 0030p'' - 8 yacos.

HckyccTBeHHast (comnuaibHas) M NpupojHas cpeaa. buonoruueckas M coumainbHas HpUpojia
yenoBeka. Hayku o0 opranusme uyenoBeka. MeToabl Hayk O 4ejoBeke. YacTu Tena uesoBeka.
CxoJicTBO yenoBeka ¢ JpyruMu KUBOTHBIMU. OOIIME YepThl B CTPOCHUH OpraHU3Ma MIIEKONUTAIOIIHX,
OpPUMaTOB M  4YeJIOBEKOOOpa3HbIX 00e3bsiH. Cnenuduueckne OCOOEHHOCTH 4eJIOBEKa  Kak
OMOJIOrMYECKOro BUa.

CrpoeHne, XMMHUYECKHHA COCTaB U JKU3HEIEATENbHOCTh KJIETKH. TKaHM OpraHn3ma 4ejoBeKa.
OOmiasi xapakTepUCTUKa CHCTEM OPraHOB OpraHu3Ma uesjoBeka. Perynsmust paboThl BHYTPEHHHX
OpraHoB.

JI/P. KneTku U TKaHU 1I0Jl MUKPOCKOIIOM

Tema 2. "OnopHo-aBurarejibHas cucrema' - 9 yacon

CrpoeHue, coctaB W TUIBl coeAMHEHUs Kocred. CkeneT TonoBbl M TynoBuma. Ckener
KoHeyHocTel. [lepBas moMoIIb NpH MOBPEKICHUSAX OMNOPHO-IABUIATENbHOW cucTeMbl. CTpoeHwue,
OCHOBHBIE TUIIBI U Tpynnbl MblIL. Pabota Mpimi. Pa3Butre onopHO-ABUTaTENbHON CUCTEMBI.

Tema 3. «BHyTpeHHss cpega opranusma'’ - 6 yacos

3HaueHue KpoBu U e€ coctaB. JKuakoctu, oOpasyrolue BHYTPEHHIOIO Cpely OpraHusma
yenoBeka. DyHKuM KpoBU B opranusme. Mmmynuter. TkaneBas coBMecTUMOCTb. llepenuBanue
kpoBu. Cepaue. Kpyru kpoBooOpamienus. J[BukeHue nuMm@bl. JIBH)KEHHE KPOBU IO COCYZIaM.
Perynsauus paboThl OpraHoB KPOBEHOCHOM cUCTEMBI. 3a00J1€BaHMsI KPOBEHOCHOH CHCTEMBI.

JI/P. CpaBHEeHHE KPOBH Y€JIOBEKA C KPOBBIO JISATYIIKU

Tema 4. " [IpixaTenbHasi cuctema' — S yaca.

3HaueHue JpixaTenbHoi cucteMbl. Opransl apixaHus. Ctpoenue a€rkux. ['a3000MeH B Jerkux u
TKaHsX. JlpIxaTenbHble MABIWKEHMs. Perymsamus npixaHus. 3a0oJjeBaHUs JbIXATEIbHOW CHUCTEMBI.
I'uruena npixanus. [lepBast momols Ipy NOBPEXACHUN OPTraHOB JbIXaHUSI.
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Tema 5. "[InmeBapurenbHas cucrema' - 7 yacos.

3HaueHre mnUIM U ee cocraB. Opranbl nwuieBapeHus. lluiieBapuTeNnbHbIE KEJE3BI.
[TumeBapenue B pOTOBOW MOJOCTU U JKETyJIKe, U3MEHEHHE MUTATEIbHBIX BELIECTB B KUIICUHUKE.
Perynsamus numeBapenus. [ uruena nuranus. 3a001eBaHus OPTaHOB MUIICBAPEHUS.

OpraHoB MUIIEBapeHUs

Tema 6. «O0OMeH BenlecTB M IHEPrum» - 3 yaca.

OO6meHnHbIe nporiecchl B opranusme. HopMel nutanusi. ButaMuHbL.

Tema 7. "MoueBblieuTeIbHAsA cucTeMa' — 2 yaca

Crtpoenue u GpyHKIIMU Touek. 3a00JeBaHUsI OPTaHOB MOYEBBIICTUTEILHON cucTeMbl. [IuTheBOM
peXKUM.

Tema 8. " Koxka ". — 3 yaca

3HaueHue KOXXKM U €€ cTpoeHue. Poip KOXKM B TEpMOPEryssluM. 3aKkaauBaHUE. 3a00JaeBaHUS
KOXHBIX IIOKPOBOB U MOBPEXKACHUS KOXKH. [ MTHEeHa KOXKHBIX TOKPOBOB.

Tema 9. "IHaoxkpuHHas cucrema' — 2 yaca

JKenespl BHENIHEHW, BHYTPEHHEH W CMEIIAHHOW CEeKperuu. Pojb rOpMOHOB B OOMEHE BEIIECTB,
pOCTE U pa3BUTUU OpraHU3MA.

Tema 10. HepBHas cucrema — 4 yaca

3HaueHue, CTpoeHue U QYHKIIMOHUPOBAHUE HEPBHOW CUCTEMBI. BereratnuBHasi HepBHAs CCTEMA.
CnunaHOM MO3T. ['0710BHOM MO3T.

Tema 11. "Opranbl 4yBcTB. AHAIM3aTOPBI'" - 5 yacos

[TpunHnmn paboTel OPraHoOB 4YBCTB U aHaNU3aTopoB. OpraH 3peHust U 3pUTEIbHBIA aHAIN3aTOoP.
3abosieBanns W TOBpexAcHHUsS Tia3. OpraHel Ciyxa, paBHOBECHS M WX aHanu3atopbl. OpraHsl
ocsi3aHMs, 0OOHSHUS U BKYCA.

Tema 12. "IloBenenue u ncuxuka' - 7 yacon

Bpoxxnennsie u mpuobpereHHbIe (HOpPMBI TOBEIEHHUS. 3aKOHOMEPHOCTH pPabOThl T'OJIOBHOTO
Mosra. CrokHas TICHUXWYECKas [eATEeIbHOCTh: peub, NaMAThb, MbIuUieHue. [lcuxonoruueckue
0coOeHHOCTH auuHOCTU. Perymsuus moBeneHus. Pexum aus. PaborocmnocoOHocts. CoH M ero
3HaueHue. Bpen HapKOreHHBIX BEIIECTB.

Tea 13. « UnauBuayaIbHOE pa3BUTHE Yea0Beka' - 5 yacos

[TonoBast cuctema denoBeka. 3a0oJieBaHUS HACJICACTBEHHBIC, BPOXKACHHBIC, MEPETAONTHECS
MOJIOBBIM IyTéM. BHyTpuyTpoOHOE pazBuTHe oprann3Ma. Pazputue nocie poxxaeHusl.

9 ksacc (68 yacoB, 2 yaca B HeleJI10)

Tema 1. O01uIue 3aKOHOMEPHOCTH KU3HU (4 Yaca)

buonoruss — Hayka o xuBOM Mupe buonorus — Hayka, uccienyromias Xu3Hb. M3ydeHue
npupoasl B OOECleYeHWH BBDKMBaHHMA Jronedl Ha 3emie. buomormss — cuctema pasHBIX
Oouonoruueckux odnacrei Hayku. Ponb OMOMOruu B MpakTUUECKOM 1eATEeIbHOCTH JIt0 1

Metoabl OMOJIOTHYECKUX UCCIeNOBaHUKA MeToIbl N3YUeHHsI KUBBIX OPTraHU3MOB: HAOIO/ICHHE,
U3MEpeHue, CpaBHEHHUE, OIMHCAHUE, SKCIEepUMEHT, MmojenupoBanue. [IpaBuna paboTel B KabuHETe
OMOJI0THH ¢ OMOJIOTUYECKUMHU TPUOOPAMH U HHCTPYMEHTAMU

OOmme cBoiicTBa JKMBBIX OpraHu3MoB OTIMUMTENbHBIE MPHU3HAKUA KUBOTO M HEKUBOTO:
XUMHAYECKHIA COCTaB, KIIETOYHOE CTPOCHHE, OOMEH BEIIECTB, Pa3MHOKEHHE, HACJIEICTBEHHOCTb,
W3MEHUYUBOCTb, POCT, PA3BUTHE, PA3APAKUMOCTh. B3aUMOCBS3b KUBBIX OPIaHU3MOB U CPEIBI

Muoroo6pazue dopm xku3Hu Cpenbl KU3HM Ha 3eMjie U MHOroo0Opasue HUX OpraHu3MOB.
Krnerounoe pasHooOpazue OpraHm3MOB M WX IapcTBa. Bupyckl — HekieTo4dHas (opma >KU3HU.
PaznooOpaszue 6muocuctem, oToOpaxaroiiee CTpPYKTypHbIE YPOBHU OpraHU3AINH KU3HU

Tema 2. SIBJIeHHe 1 3aKOHOMEPHOCTH KM3HHM HA KJ1eTOYHOM ypoBHe (10 yacoB)

Mmuoroo6pazue kierok OO00O0IeHHe paHee H3YyYeHHOTO Marepuaia. MHOrooOpasue THIIOB
KJIETOK: CBOOOJHOKMBYIIME W OOpa3yloIlne TKaHHW, MPOKAPHOTHI, 3YKapHOTHl. Poib Y4EHBIX B
W3YYEHHUH KIIETKH.

Xumuueckue BemiecTBa B kierke OOoOmieHne paHee M3ydyeHHOro MaTepuana. OcoOE€HHOCTH
XUMHAYECKOTO COCTaBa YXUBOW KIIETKHM M €r0 CXOJCTBO Y Pa3HBIX THUIIOB KJeTOK. Heopranmdeckue u
opraHnuueckue BemecTBa KiaeTku. Coaep)kaHUEe BOIbI, MUHEPAIBHBIX COJEH, yriIeBOJOB, JHUIHJIOB,
O€JIKOB B KIIETKE W OpraHu3Me. X QyHKIIUH B KU3HEIEATSITLHOCTH KIIETKH
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Crpoenue kietkn CTpyKTypHBIC YaCTH KJICTKH: MeMOpaHa, siApo, IMTOIUIa3Ma ¢ OpraHoOuIaMu 1
BKJIFOUCHHUSIMU

Opranouasl kKJIeTkM ©W uX GyHKOUM MemOpaHHbIE W HEMEMOpaHHBIE OpPTaHOUJIBI,
OTIUYUTEIIHFHBIE OCOOCHHOCTH UX CTPOCHUS U (YHKITUU

OOmMeH BemiecTB — OCHOBa CyIIeCTBOBaHUSA KieTku I[loHsTHe 00 oOMeHe BemecTB Kak
COBOKYITHOCTH OMOXMMHYECKUX PEaKINii, 00eCIeUNBAIOIINX KU3HEICATSIILHOCTh KIECTKUA. 3HAUYCHUE
ACCUMWISIIUM W JUCCUMWIALIMU B KJETKEe. PaBHOBecHME SHEpPreTHYECKOTO COCTOSIHHUS KIETKH —
obecrnieueHre €€ HOPMATBHOTO (YHKITHOHUPOBAHUS

BuocunTes Oenka B >xuBoM KieTke IloHsaThe o OmocuHTEe3e. DTalbl CMHTE3a OeJIka B KIIETKE.
Poitb HYyKJIEMHOBBIX KHCIIOT U pUOOCOM B OMOCHHTE3E OETKOB

buocunre3 yrmeBogoB — dorocunTes IloHsTHe 0 (oTOCHMHTE3e Kak Ipolecce COo3daHus
VTJIEBOJIOB B *KHUBOM KiieTke. J[Be cTaguu (OTOCHHTE3a: CBETOBAs U TEMHOBAs. YCJIOBUS MPOTECKAHHS
(hoTOCHHTE3a U €T0 3HAUCHHUE JUTSI IIPUPOJIBI

Ob6ecrieuenne kieTok sHepruei [loHATHE O KIETOYHOM JIBIXaHUU KakK O Mpolecce 00ecredeHus
KJIeTKH dHeprueit. CTaguu KIETOYHOTO JbIXaHus: OeckuciopoaHas (pepMeHTaTHBHAS, WIIW TIIUKOIH3)
U KUcaopoHas. Poiib MUTOXOHIpUIA B KJIETOYHOM JbIXaHUU

Pa3zMHokeHHE KIETKU U €€ KU3HCHHBIM UK Pa3MHOXKEHHUE KIETKH IMyTEM JACNIeHus — o011ee
CBOMCTBO KJIETOK OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpraHu3MoB. KiietouHoe JiejieHue y npokapuoT
— JIeJICHHE KJIETKU HajBoe. JleneHue kieTku y 3ykapuoT. Muto3. ®a3el muto3a. JKu3HEHHBIN LMK
KIeTKH: nHTepdasza, MuTO3. Pa3aenenne KJIeTOYHOTO COEPKUMOTO HA JBE JIOYCPHUE KIICTKH.

Jlaboparopubie paboTel: MHOroobpasue KiIeTok »ykapuor. CpaBHEHHE pPACTUTEIbHBIX U
JKHBOTHBIX KJIETOK

Tema 3. 3aKk0HOMEPHOCTH KU3HU HA OPraHU3MeHHOM ypoBHe (19 yacos)

Opranu3m — OTKphITas >kuBas cucremMa (Ouocucrema) OpraHuzM Kak >KHUBas CHUCTEMA.
KoMmoHeHTbl cucTeMbl, HUX B3aUMOJCIHCTBHE, OOecneuMuBaloIlee IEIOCTHOCTh OMOCUCTEMBI
«opranusm». Perymnsuus nporeccoB B 6uocucreme

bakrepun u Bupycsl PazHooOpasue (opM OpraHu3MOB: OJHOKJIETOYHBIC, MHOTOKIJICTOYHBIC H
HEKJICTOYHbIEe. bakTepuu Kak OJHOKJIETOYHBIE NOSACPHBbIE OpraHu3Mbl. BHpychbl Kak HEKJIETOUYHas
dopma xu3HA. OTIMYUTENBHBIE OCOOCHHOCTH OaKTepuili M BUPYCOB. 3HaUeHHUE OaKTepUil U BUPYCOB B
IIpupoze

PactuTenbHbIl OpraHu3M M €ro ocoOEHHOCTH [JlaBHBIE CBOWCTBAa pacTeHMi: aBTOTPO(HOCTD,
HECIOCOOHOCTh K aKTMBHOMY INEPEIBMKEHUIO, pa3MeIlleHHe OCHOBHBIX YacTell — KOpHA M mobera —
B JBYX pa3HbIX cpeaax. OCOOEHHOCTH pacTUTENIbHON KJIETKH: MPUHAMJIEKHOCTh K IYKapUOTaM,
HaJIMYME KIETOYHOM CTeHKH, MJIacTUA U KPYHMHbIX Bakyosiell. CrnocoObl pa3sMHOXKEHHS PACTECHMMA:
nosioBoe U Oecriosnioe. OCOOEHHOCTH TMOJIOBOTO pa3MHOXKEHHs. TUIbI 0ecroyioro pa3MHOKEHUS:
BEreTATUBHOE, CIIOPAMH, JEJIEHUEM KIIETKH HA/IBOE

MHoroob6pa3ue pactenuii U 3HaueHue B npupojge OO000IIeHrne paHee W3YYEHHOTO MaTepuara.
MHorooOpa3ue pacTeHuil: CrlopoBble U ceMeHHble. OCOOCHHOCTH CIIOPOBBIX PACTEHUIl: BOJIOPOCIEH,
MOXOBUIHBIX, TAIIOPOTHUKOB, XBOLIEH U MJIAYHOB; CEMEHHBIX PACTEHUM: TOJIOCEMEHHBIX U I[BETKOBBIX
(mokxpsiToceMeHHbIX). Kiaccel oTnena L[BeTkoBble: JABYAONbHbIE W OJHOJOJbHBIE PACTEHUS.
Oco0eHHOCTH U 3HAaYeHHE CEMEHHU B CPAaBHEHUU CO CIIOPOM

Opranu3mbl 1HapcTBa TIpuOOB W JHUIIAHHMKOB ['pubbl, HUX CXOACTBO C JIpYTUMHU
9YKapuOTHYECKUMH OpraHU3MaMH — PACTEHUSMH M JKUBOTHBIMU — U OTJIMYHME OT HUX.
Crnenuduueckue cpoiicTBa rpuboB. MHOroo0Opasue M 3HaueHUE TI'PUOOB: IIECHEBBIX, IIISAMOYHBIX,
napasuTudeckux. JIMmalHUKM Kak ocoOble CUMOMOTHMYECKHE OpTraHM3Mbl; UX MHOroo0Opasue u
3HAUEHUE

XKuBoTHbIE opraHuzM Hu ero ocoOeHHocTH. (OcoOEHHOCTH JKMBOTHBIX OPraHU3MOB:
NPUHAIIICKHOCTh K JYKapuoTaM, reTepoTpOpHOCTb, CHOCOOHOCTh K aKTUBHOMY IE€PEIBHKEHHUIO,
3a00Ta 0 TOTOMCTBE, TOCTPOMKa »)uiauil (THE3, HOP). JleneHne )KMBOTHBIX 1O crioco0am T0OBIBaHUS
MUIIN: paCTUTEIbHOSIIHbIE, XUILHbIE, TaPa3UTHUECKNE, TalaIbIIIUKH, BCESTHbIE

MHuoroo6pasue >kUBOTHBIX JlemeHue JKMBOTHBIX Ha JABa mnoAauapctBa: Ilpocreitmne u
MHoroknerounble. OCOOEHHOCTH MNPOCTEHIINX: pacnpocTpaHEHHe, MUTaHWEe, IepeIBHKEHHE.
MHOroK1€TO4YHbIE JKUBOTHBIE: OECIIO3BOHOYHBIE M MO3BOHOYHBIE. OCOOEHHOCTH pa3HBIX THIIOB
0eCr03BOHOYHBIX KUBOTHBIX. OCOOEHHOCTH THIAa XOPI0BbIE
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CpaBHEHHE CBOWCTB OpraHu3Ma dYejJoBeka M KUBOTHBIX (OO000IIeHHWE paHee H3YYCHHOTO
Marepuana. CXoICTBO Y€IOBEKA U )KMBOTHBIX. OTIMYME YeTOBEKA OT KUBOTHBIX. CHCTEMBI OPTraHOB Y
YEJIOBEKa KaK OpraHr3Ma: MHUIIEBAPUTEIbHAs, AbIXaTeIbHasA, KPOBEHOCHAs, BbIAENHUTENbHAS. OpraHbl
9yBCTB. YMCTBEHHBIE CIIOCOOHOCTH uenoBeka. [IpudmHbl, 00yCIOBIMBAIOIINE COIMALHBIE CBOWCTBA
YeJloBeKa

Pa3mHOXeHME KUBBIX OpraHu3MOB THITBI pa3sMHOXKEHHS: MOJOBOe u Oecronoe. OcoOeHHOCTH
MOJIOBOTO Pa3MHOXKEHHSI: CIUSHUE MYXKCKUX M JKEHCKHX TaMmeT, OIUIOJOTBOpEHHuE, oOpa3oBaHUE
3uroTel. becrmonoe pa3sMHOXKEHHE: BETeTaTHMBHOE, OOpa3oBaHWE CIOp, ACIECHUE KICTKH HaIBOE.
buonoruueckoe 3HaueHre MOJIOBOrO U Oecroyioro pa3MHokeHusa. CMeHa MOKOJIeHU — Oecronoro u
MOJIOBOT'O0 — Y )KUBOTHBIX U PAaCTCHUI

WnnuBuayanbHoe pasutue opranusmoB [lonstue 00 onrtorenese. Ilepuoabl oHTOreHesa:
AMOPUOHAIIBHBIA ¥ TOCTIMOpHOHANBHBIN. CTaauu pa3BUTUS SMOPHOHA: 3UTOTa, APOOICHHUE, TacTpyia
¢ nuddepenmanyeil KIETOK Ha IKTOJEPMY, SHTOAEPMY U Me30epMy, opranorenes. OcoOeHHOCTH
mpolecca pa3BUTUS AMOpPHUOHA, €r0 3aBHCUMOCTH OT cpeabl. OCOOEHHOCTH MOCTIMOPHOHATHHOTO
pa3Butud. Pa3BuTre ;KUBOTHBIX OPraHU3MOB C MIPEBPALICHUEM U 0€3 MpeBpaILeHUS

OOpazoBanue TMOJNIOBBIX KiIEeTOK. Meiio3 IloHsATHE O AWIUIONIHOM W TaIlUIOWIHOM Habope
XpoMocoM B KileTke. JKeHCKHe W My>KCKHE MOJIOBbIE KJIETKH — rameThl. Meio3 Kak 0coObIi THM
nenenus kiaetku. [lepBoe u BTopoe aenenue Meiiosa. [lonarue o cnepmaroreHese u 0oreHese

N3yuenne MexaHu3ma HacieACTBEHHOCTHM Hauano wuccnegoBaHuM — HAClIECTBEHHOCTHU
opranu3moB. [lepBwlii Hayunbii Tpyn I'. Mengens u ero 3HaudeHue. JIOCTHMKEHHS COBPEMEHHBIX
MCCIE0BAHUI HACJIEICTBEHHOCTH OPTraHU3MOB. YCJIOBHUS AJI1 aKTUBHOTO PAa3BUTUS HCCIEAOBAHUIN
HACJIEICTBEHHOCTH B XX B.

OCHOBHBIE 3aKOHOMEPHOCTH HACIEACTBEHHOCTH OpraHu3MoB lloHSATHE O HACIEeICTBEHHOCTH U
croco0ax repenayn MpU3HAKOB OT poauTeell motoMcTBy. Habop xpomocom B opranusme. I'eH u ero
coiicTBa. ['eHoTun u penotun. I3MeHUYUBOCTh U €€ MPOSIBICHNUE B OPTaHU3ME

3akoHOMEpHOCTH W3MEeHUYMBOCTH [loHATHE 00 WM3MEHYMBOCTH U €€ POJM Il OpPraHU3MOB.
HacnenctBennass ¥ HeHaclie[ICTBEHHAas M3MEHYMBOCTh. THWIBI HACIEICTBEHHOW (T€HOTUIIMYECKOIN)
W3MEHYMBOCTH: MyTallMOHHAsI, KOMOMHATUBHASI.

HenacnenctBennas wu3meHunBOCTH [loHSITHE O  HeHacneACTBEHHOW  ((EHOTUIIMYECKON)
W3MEHYMBOCTH, €€ MPOSBICHUH Yy OPraHU3MOB U POJIM B HMX >KU3HEACSTECIBHOCTU. 3HAKOMCTBO C
IIpUMepaMu HEHACJIEeICTBEHHON U3MEHYMBOCTH Y PACTEHUH U )KUBOTHBIX.

OcHoBsI ceneknuu oprann3MoB [lonstue o cenexiuu. Mctopus pazsutust cenexkunu. Cenexius
Kak Hayka. OOmue MeToAbl CeNeKIMU: UCKYCCTBEHHBIH 0TOOp, rubpuan3amus, mytarenes. Cenexius
pacTeHui, KUBOTHBIX, MHUKpPOOpPraHuU3MOB. lcronp30BaHne MHUKPOOOB YEIIOBEKOM, IIOHATHE O
OMOTEXHOIOTHH

Tema 4. 3aK0HOMEPHOCTH NPOUCXOKIEHHS M Pa3BUTH KU3HU Ha 3eme (18 yacoB)

[IpencraBienyss 0 BO3ZHMKHOBEHHMHU KM3HU Ha 3emile B UCTOPUU €CTECTBO3HAHMS [ MIOTE3bI
mpoucxoxacHus ku3Hu Ha 3emuie. Onbitel @. Penu u JI. Ilactepa, omposepraroniyie TMIIOTE3BI O
CaMO3apOKICHUN KU3HH

CoBpeMeHHbIE NPEACTABIECHUS O BOZHUKHOBEHUH >KM3HM Ha 3emiie buoxmmmdeckas I'MIoresa
A.U. Onapuna. YcioBust BO3HUKHOBEHUS *ku3HU Ha 3emute. ['unoresa k. Xonnelina

3HayeHue (HOTOCHHTE3a U OMOJIOTMYECKOrO KpPYroBOpOTa BEUIECTB B PA3BUTHUU OKU3HU
OcobenHocTu nepBUYHBIX oOpraHu3MoB. llosBienue aBToTpodoB — nMaHoOakTepuil. M3meHeHus
ycaoBui xu3Hu Ha 3emie. [Ipuunnsl usmenenuil. [lossnenune 6nocdepsl

Oranbl pa3BUTHS XKU3HU Ha 3emuie OOlee HampaBlIeHHWE 3BOJIOLUHU KU3HU. OPbl, MEPHOIBI U
SIOXU B UCTOPHUH 3eMII. BbIX01 OpraHM3MOB Ha CyIlly. OTallbl pa3BUTH KU3HU

Wnen pa3Butus oprannyeckoro Mupa B 6uosioruu Bo3HukHOBeHHE Uaeil 00 IBOIOLNN )KUBOTO
mupa. Teopus 3Bomonuu XK.-b. Jlamapka

Yapns JlapBun 00 »BorOIMK opranndeckoro mupa Mccnenosanus, nmposenénnsie Y. JlappuHoMm.
OCHOBHBIE TIOJIOXKEHHUS 3BOJIOLUU BUIOB, M3JI0XKeHHbIe JlapBuHOM. JIBMmXKyliue cuiel Ipouecca
HBOJIIOLIMU: U3MEHUYMBOCTH, HACIEACTBEHHOCTh, 00pb0a 3a CyIeCTBOBAHME M €CTECTBEHHBIM OTOOD.
Pesynpratsl sBommonnu. 3Hauenue pador Y. JlapBuna

CoBpeMeHHbIE TPECTaBICHUS 00 3BOJIONUHU Opranuyeckoro mupa I[lomymsmus kak enxuHuna
SBOJIIOLMHU. BaskHeNIIne TOHATUS COBPEMEHHON TEOPUU HBOJIFOLUU
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Bun, ero xpurepun u cTpykrypa Bua — ocHOBHas cucrematudeckas enuHuna. I[Ipusnaku Buna
Kak ero kputepuu. [lomynsuun — BHYTpUBUAOBAS IPYNIUPOBKA POACTBEHHBIX ocoOel. [lomynsanus
— ¢opwma cymiecTBOBaHUS BUIA

[Ipoueccel obOpazoBanusi BuaoB BumooOpazosanue. IloHsiTHE O MHKPOIBOMIONMH. THIIBI
BHUI000pa30BaHuUs: reorpaduueckoe U OMOJIOTHIECKOe

MaxkposBoironusi Kak IpoLecC TMOSBICHUS HAABUAOBBIX TPYII OPraHu3MOB YCIOBHUS U
3Hayenue auddepenumanmu Bupa. llomstme o MakposBomouuu. JlokasarenbcTBa mporiecca
HBOJIIOLIMU: TaJICOHTOJIOTUYECKUE, IMOPHOJIOTHYECKHe, aHaTOMO-Mopdosoruueckue (pyAUMEHTHl U
aTaBU3MBI)

OcHoBHble HampaBieHus sBomouuu Ilporpecc u perpecc B xuBoM Mupe. Hampasnenus
OHMOJIOTMYeCcKOro mporpecca: apoMopdo3, HInoaaanTaus, oo1mas AereHepanns OpraHu3MOoB

[Ipumepsl  3BOJIOLMOHHBIX MpeoOpa3oBaHUil KUBBIX opranu3smoB (OO0oOlIeHHE paHee
M3YYEHHOTO Marepuajga o0 »SBOJIOUMHU. OBOJIONUS — JUIMTENbHBIM HCTOPUYECKHH Iporece.
DBOJIOIMOHHBIE TPEOOPA30BAHUS )KUBOTHBIX U PACTEHUH. Y POBHU NMPeoOpa3oBaHUi

OCHOBHbBIE 3aKOHOMEPHOCTH 3BOJIOLMM 3aKOHOMEPHOCTH OHOJIOTMYECKOW SBOJIOIUU B
IpUpojae:  HeoOpaTMMOCTb  Tpolecca,  MNPOTPECCHUBHOE  YCIOXKHEHHE  (GopM  KHU3HH,
HEMPOrpaMMHUPOBAHHOE PAa3BUTHE KU3HH, aAANTAIIH, TIOSBJICHUE HOBBIX BHJIOB.

YenoBek — MpeACTaBUTENb KUBOTHOTO MUpPa DBOMIOIMS TPUMATOB. PaHHNE Mpe Ky MPUMaTOB.
I'omuauEI. COBpEMEHHBIE Y€TI0BEKOOOPA3HBIE 00€3bsIHBI

DBOJIOIMOHHOE MPOUCXOXkIeHHEe YenoBeka HakomneHue GakToB 0 MPOUCXOXKICHUU YeNOBEKa.
JlokaszarenbCcTBa POJICTBA YEIOBEKAa M HKMBOTHBIX. BakHEWIIHEe OCOOCHHOCTH OpraHW3Ma 4YelIOBeKa.
[IposiBneHue OGMONOTUYECKUX U COIMAIBHBIX (PaKTOPOB B UCTOPHUUECKOM IMPOIECCe MPOUCXOXKICHUS
yenoBeka. OOecTBeHHBIN (COIMAIBHBIN) 00pa3 )KU3HU — YHUKAIIbHOE CBOWCTBO Y€JIOBEKa

Pannue stansl 3BomonMy yenoBeka Pannue npenku yenoseka. [lepexon Kk IpSIMOXOXKACHUIO —
BBIJIAIOIIMICS 3Tal dBOJOUMHU yenoBeka. CTajauy aHTPONOTeHe3a: NpPEIIIECTBEHHUKH, YEIOBEK
YMEIIbIi, JpEeBHEUIITNE JIFOIU, IPEBHUE JIFO/IU, COBPEMEHHBIN YETTOBEK

[To3aHKE Tambl HBOJIONMK YelIOBeKa PaHHHWE HEOAHTPOIIbI — KPOMaHbOHIBI. OTINYUTEIbHbIC
MPU3HAKA COBPEMEHHBIX JIOiel. buocolnumanbHas CyIHOCTh YeJoBeKa. BiusHue coluaibHbIX
(akTOpOB Ha JIEHCTBHE €CTECTBEHHOTO OTOOpa B HICTOPUYECKOM Pa3BUTHH YEIOBEKa

YenoBeueckue pachl, UX POJICTBO U MPOUCXOXKAeHHE UenoBeK pa3yMHbIN — MOJIUMOP(HBINA BU]I.
[Tonsitue o pace. OcHoBHBIE THUIIBI pac. [IpoucxoxkaeHne u poJacTBO pac

YenoBek Kak kuTelb Ouochepbl M €ro BIUSHUE HAa MPHUPOLY 3emiu YelnoBeK — JKUTEIb
ouocdeprl. Brnusnue denoBeka Ha Ouocdepy. YCIOKHEHHE U MOUTHOCTh BO3JIEHCTBHS 4YEIOBEKAa B
6uochepe. CoxpaHeHue KU3HU Ha 3emiie — IJlaBHas 3a/1a4ya 4eJ0BeYeCcTBa

Tema 5. 3akoHOMEpPHOCTH B3aMMOOTHOLICHUH OPraHu3MoB U cpeasl (11 yacos)

VYcnoBus xu3Hu Ha 3emiie Cpefbl )KU3HU OpraHU3MOB Ha 3eMJie: BOJHAs, HA3€MHO-BO3/yIIHAs,
IIOYBEHHAs, OpraHU3MEHHas. YCIOBHS >KM3HM OPraHM3MOB B pa3HBIX Cpelax. OKOJIOIMYECKHE
(dakTopbl: abNOTHYECKHUE, OMOTUYECKHE U aHTPOIIOTEHHbBIE

OOme 3akoHBI JeicTBUS (PAKTOPOB cCpelbl HAa OpraHu3Mbl 3aKOHOMEpPHOCTH JeHcTBUS
(akTOpoB cpenbl: 3aKOH ONTHMYMa, 3aKOH He3aMEHUMOCTH (akTopa. BimsHHE S5KOIOrHYECKHX
¢akTOopoB Ha OpraHu3Mbl. [1eproANYHOCTD B XKHU3HHU OpraHu3MoB. PoToneproan3m

[IpucnocoOaeHHOCTh OpraHu3MOB K JeicTBHIO (hakTOpoB cpenbl [IpuMepsl npucnocodieHHOCTH
opranu3MoB. Ilonstue o0 anantauuu. PasHooOpasue amanrtanuil. [loHsTue o >Xu3HeHHOH Qopme.
DKOJOTHYECKHE IPYMIbl OPraHU3MOB

buotnueckue cBsizu B mpupone buoTHueckue cBA3M B NPHUPOJAE: CETHU MUTAHHS, CIIOCOOBI
noObIBaHMsI TUIIM. B3anMopelicTBUE pa3HBIX BUIOB B MPUPOJHOM COOOIIECTBE: KOHKYPEHIIMS,
MYTYyaJu3M, CUMOHMO3, XHUIIHHYECTBO, Mapa3uTu3M. CBs3UM OpPraHU3MOB pa3HBIX BUAOB. 3HAYECHHE
OMOTUYECKHUX CBSA3EH

B3aumocss3u opranuzMoB B nonyssiuu [lomynsuus kak oco0asi HaJOpraHu3MEHHasl CUCTeMa,
dbopma cymiecTBoBaHus Buaa B mpupojse. [lonstre o aemorpaduueckol W MPOCTPAHCTBEHHOM
CTPYKType nonyssauuu. KonnuecTBeHHbIE TOKA3aTEN! MOMYJISIUN: YACIEHHOCTh U MIJIOTHOCTD

OYHKIMOHUPOBaHUE TOMYNIALUNA B mpupoje Jemorpaguueckre XapakTepUCTUKU MOMYIISIIINU:
YHUCJIEHHOCTh, IUIOTHOCTh, POXJIAa€MOCTb, CMEPTHOCTb, BBDKMBAEMOCTb. Bo3pacTHas cCTpykTypa
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MOMYJISILINY, [T0JIOBasi CTPYKTypa nomyssituu. [lomymnsnus kak Onocucrema. JIMHaMHUKa YMCIEHHOCTH U
TUIOTHOCTHU TOMYJISIIIAA. Peryssius 9ucIeHHOCTH MOMYISIIUN

[Tpuponnoe coobmecTBo — Ouoreorenos [IpupomHoe coodIecTBo Kak OUOIIEHO3, €ro IPYCHOE
CTPOCHHE, DKOJIOTUYECKUE HHIIY, MMUIIEBBIC IENH U CETH NMUTaHUs. [JIaBHBIN MpPU3HAK MPUPOIHOTO
co00111eCcTBa — KPYTOBOPOT BEIECTB U MOTOK 3Hepruu. [loustue o 6uoromne. Ponb BUg0B B OMOIIEHO3E

buoreomneno3sl, 3KoCHCTeMBl W Ouochepa DKOCHCTEMHAs OpraHM3alUs KUBOH MPUPOJIBIL.
OyHKIMOHAIBHOE pPa3JIndhe BHUIOB B HKOCHCTEMax (MPOU3BOAMUTENM, MOTPEOUTENH, pas3iaraTelin).
OCHOBHBIE CTPYKTYPHbIE KOMITIOHEHTBI SKOCHCTEMBI. KpyroBopoT BeIIecTB M MpeBpaIleHHs] SHEPTUU
— OCHOBHOW mpHW3HaK d3KocucteM. buocdepa — rmobanpHas 3xocuctema. B.M. BepHaackuii o
ounocepe. KoMMOHEHTBI, XapaKTepU3YIOIIME COCTaB M CBOWCTBA OHMOCHEpHI: XKUBOE BEIIECTBO,
OMOTreHHOE BEIIEeCTBO, KOCHOE BEIIeCTBO, OMOKOCHOE BeliecTBO. Poib skuBoro Bemiectsa B Onochepe

Pa3BuTHe u cMeHa nmpupoAaHbIX coobmiecTB CaMopa3BUTHE OMOTeOeHO30B U X cMeHa. Ctaauu
pa3Butus OuoreorneHo3oB. IlepBuuHble U BTOpPUYHBIE CMEHBI (CyKieccuu). YCTOWYMBOCTH
O61oTreoneH030B (3KOCcUCTEM). 3HAYCHHE 3HAHUH O CMEHE TPUPOTHBIX COOOIIECTB

MHoroo6pa3ue OwnoreomneHo3oB (9kocucteM) OO000IIeHHE paHee HW3YYCHHOro MaTepHaa.
MHuoroo6pas3ue BOJHBIX 3KOCHUCTEM (MOPCKHX, MPECHOBOJIHBIX) M HAa3eMHBIX (€CTECTBEHHBIX U
KYJIbTYPHBIX). ArpoOHOreoleHO3bl (arpodKOCUCTEMBI), UX CTPYKTypa, CBOWCTBA M 3HAa4YCHHE MJIs
YeJI0BEeKa U TPUPOIbI

OcHoBHbIE 3aKOHBI YCTOMYMBOCTH KUBOW MPUPOIbI [[UKIUYHOCTH MPOLIECCOB B AKOCHCTEMAX.
YCTOHUMBOCTD TPHUPOAHBIX OSKOCHCTEM. [IpUYMHBI yCTOWYMBOCTH OKOCHCTEM: OHOIOTHYECKOE
pazHooOpasue M CONpsKEHHAS UYMCICHHOCTh UX BHUJOB, KPYrOBOPOT BEIIECTB U IMOTOK JIHEPIHH,
MUKIMYHOCTH MPOLIECCOB

Dkonorudeckue mnpobrembl B Ouocdepe. Oxpana mpupoasl OOoOIIeHHE paHee H3y4YEHHOTO
marepuana. OTHOIIEHHE dYelOBeKa K NPUPOAE B HUCTOpUU dYenmoBedecTBa. [IpoGiembl Guocgepsr:
UCTOIIEHUE TPHUPOAHBIX PECYPCOB, 3arps3HEHHE, COKpaIleHHe OMOJOTHYECKOr0 pPa3zHOOOpasus.
Pemenne skomornyeckux mpobOiieM Ouocdepbl: palMOHAIBHOE HCIOJIB30BAHHUE PECYpPCOB, OXpaHa
MIPUPO/IBI, BceoOIIee IKOIorndeckoe 00pa3oBaHNE HACETICHHUSL.

TemaTHuyeckoe MJIAHNPOBAHUE

5 kuace
Ne | IlepeueHb 1 Ha3BaHHUE pa3/ie]oOB yUeOHOrO MpeaIMeTa KonngecTBo yacoB
1 Bburosnorus — Hayka 0 )KHBOM MHpE 8 "acoB
2 MHoroo0pasue KUBbIX OpraHU3MOB 11 gacos
3 JKu3Hp opraHu3MoB Ha IJIaHeTe 3emiis 7 4acoB
4 UenoBek Ha muiaHeTe 3eMilst 6 yacoB
Pe3epBHbIe yachl 2 yaca
UTOI'O 34 gaca
6 xJiacc
Ne n/n Ha3zBanue pa3zaena KonnyectBo  yacoB
/paboyast
nporpamMma/
1. Hayka o pacrenusix — 6otanuka 4
2. Opransl pacTeHui 8
3. OCHOBHBIE MPOIECCHI JKU3HEACATEIHHOCTH PACTEHUHN 6
4. MHuorooOpasue 1 pa3BUTHE PACTUTEIILHOTO MUPA 11
5. ITpupoHbIe cooOmecTBa 3
Peseps 2
Hroro: 344
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7 kJaace

No| HazBanue TeMbl KonnuectBo
4acoB

1 | OGmue cBeeHUST O MUPE KUBOTHBIX 5

2 | CtpoeHue Tenna KUBOTHBIX 2

3 | IlogmapcTBompocTeime 4

4 | Tun KUIIEYHOIIOIOCTHBIE 2

5 | YepBu 6

6 | Tum MOJUTFOCKH 4

7 | Ty 4IEHHCTOHOTHE /

8 | Tun xopaoBbIe: GecuepenHbie , PHIObI 6

9 | Kiracc 3eMHOBOIHEIE 4

10| Knacc npecMbIkaromuecs 4

11| Knacc nTunb 8

12| Kiacc miekonuTaromume 9

13| Pa3BuTHe )XHBOTHOTO MHpa Ha 3emiie 2

14| Pe3epBHOE Bpemsi 5

Hroro 68
8 Kiacc
No Tema KonnuectBo yacoB
1 Opranusm yenoseka. O0muii 0630p. 8
2 OnopHo-/BUTaTENbHAS CHCTEMA. 9
3 BuyTtpenssist cpena opranusma 6
4 JlpIxaTenpHas cucTeMa 5
5 [TumeBapuTeapHas cucTeMa 7
6 OOMeH BemecTB U YPHEPTUU 3
7 MoueBblIeTUTEIbHAS CUCTEMA 2
8 Koxa 3
9 OHJIOKpUHHAs CUCTEMA 2
10 Heprnas cucrema 4
11 Opransl 4yBCTB. AHAIU3aTOPbI 5)
12 [ToBeneHue u rcUXMKa 7
13 WuauBuayanbHOE pa3BUTHE YeJIOBEKa 5)
Hroro 68
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9 kJacc

No | [lepeuenb u Ha3BaHUE pa3/ie]oB yueOHOTO NMpeaMeTa KonnuecTBo yacos

1 Tema 1. OOmre 3aKOHOMEPHOCTH KU3HU 4 yaca

2 Tema 2. SIBneHHe W 3aKOHOMEPHOCTH KM3HHM Ha KieToyHOM | 10 yacoB
YpOBHE

3 Tema 3. 3aKOHOMEPHOCTH >KM3HH Ha OPraHU3MEHHOM YPOBHE 19 yacoB

4 Tema 4. 3aKOHOMEPHOCTH MPOUCXOKIECHUS U Pa3BUTH )KU3HU | 18 yacos
Ha 3emiie

S) Tema 5. 3aKOHOMEPHOCTH B3aUMOOTHOLLUEHUI opraHu3MoB U | 11 yacos
CpeJibl
Pe3epBHBIE Yackl 4 yaca
NTOI'O 68 gacoB
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