


IosicHuTeILHAS 3aNMHCKA

Pabouast mporpamma no duonorum it 5-9 kjaccoB 00meodpa3oBaTENbHON MIKOJIBI pa3padoTaHa Ha
ocHoBe  DenmepaibHOrO TOCYIAPCTBEHHOro O0OpPa3OBaTENBbHOIO CTAaHAApPTa OCHOBHOIO 0OIIEero
0o0pazoBaHUs, NPUMEPHOH MPOrpaMMbl OCHOBHOTrO o0mero o0pa3oBaHUS C UCIOJNb30BAHUEM
aBTopckoil mporpammbl 1 YMK s 5-9-ro knaccos nopn pepakuuern M.H. [Tonomapésoit

Hcnoan3oBanue 000pyaoBanus ueHTpa odpazoBanusi «Touka pocra»

B MKOVY mkona c¢. CuBakoBKa HCHOJB3yeTCs OOOpydOBaHHME ILeHTpa Touka pocra,
obecrieunBaeTcsl peanusanusi 00pa3oBaTEIbHBIX MPOTPAMM €CTECTBEHHO-HAyUHOW HAIPaBJICHHOCTH,
pa3paboOTaHHBIX B COOTBETCTBUU C TPeOOBAHMSIMU 3aKOHONATENBCTBA B chepe oOpa3oBaHUS U C
yuérom pexomeHaauuii PenepanbHOro oneparopa yueOHoro npeamera «buomorusm.

ObpaszoBarenbHas TpoOrpaMMa IO3BOJIIET HWHTETPHPOBATH PEANU3yeMbl€ 37eCh TOIXOMBI,
CTPYKTYPY H COAEp KaHWE MPHU OpraHu3anuu o0ydeHust Ononoruu B 5—9 kiaccax, BBICTPOEHHOM Ha
6aze moOOro U3 JOCTYMHBIX yueOHO-MeTOquIecKuX KoMrutekcoB (YMK).

Ucnonv3zoBanne obopynoBanmus 1meHtpa «Touka pocray mpu peammsaumu gaHHoH OIT
MO3BOJIIET CO3/1aTh YCIOBHUSL:

v’ s pacIIupenust COIeP KaHus IIKONBLHOTO GHONOrHueCcKoro 00pasoBaHus,

v’ sl IOBBIIEHHsI TIO3HABATENLHOM aKTUBHOCTH OOYYAIOLIMXCS B €CTECTBEHHO-HAYYHON
obnactu;

v/ IS pa3BUTUS JIUUHOCTU pebeHKa B nmpouecce 00ydyeHus GUONOrHHU, €ro CrocoOHOCTEH,
(bopMHUPOBAHUS U YIOBJIETBOPEHHSI COLIMATIBHO 3HAUNMBIX HHTEPECOB U MOTPEOHOCTEHH;

v nist paboThl ¢ ONAPEHHBIME [IKOJbHUKAMHE, OPraHU3al[MU MX Pa3BUTUSL B PA3IMYHBIX
o0racTsix 00pa30BaTENbHOM, TBOPUECKON AESITETBHOCTH.

IIpumensiss tudpoBbie Ta0OpPaTOpUM Ha YpOKax OWOJIOTHH, y4alluecss CMOTYT BBIOJIHUTH
MHOECTBO J1abOpaTOPHBIX PadOT M SKCIIEPUMEHTOB O MPOrpaMMe OCHOBHOH IIIKOJIBI.

buoJiorus pacrenui:

Jprxanue nucteeB. Jpixanue kopHeil. Ilornomenue Boabl KOpHSAMH pacteHuil. KopHeBoe
nasienue. Mcmapenue Boabl pacteHusMu. @ortocunHtes. [lpixaHue ceMsH. YCJIOBUS NPOpacTaHUs
cemsiH. TerutomoOuBbIe U XOJIOIOCTONKHE PACTEHHSI.

3oosiorus:

H3yyeHne ORHOKIETOUHBIX >KUBOTHBIX. M3yueHue BHEIIHEro CTPOEHHUs AOXKAEBOrO YepBs,
HaOJIIOIEHUE 32 €ro MEePeABIKEHHEM M PEaKIMsAMH Ha BHEUTHHE pa3apakeHus. M3yueHune CTpOoeHHs
MOJUTIOCKOB TIO BJIXKHBIM TpenaparaM. M3ydeHue MHOrooOpasusi 4ICHHCTOHOTHUX MO KOJUICKIUSIM.
Uzyuenne crpoeHus puid Mo BIAXKHBIM Mpenaparam. M3yuenne crpoenust ntul. M3yuenne crpoeHus
MJIEKOTIUTAIOLIUX 110 BJAXXHBIM IpenapaTtam. BogHble skuBoTHbIE. TeNIOKpOBHBIE U XOJIOIHOKPOBHbBIE
JKUBOTHbIE

Yesi0BeK U €ro 310poBbE:

Uzyuenue kposooOpamenus. Peakums CCC Ha [O3UPOBAaHHYHO Harpysky. 3aBUCHMOCTb
MEKIy Harpy3koi U ypoBHEM 3HepreTuueckoro odMeHa. ['a3000meH B nérkux. MexaHu3M JEroyHOro
neixanus. Peaknust JIC Ha ¢usndeckyro Harpy3ky. JKusHeHHast éMKOCTb JIETKUX. BbI- menurenbHas,
IbIXaTeNbHAS U TEPMOpErysATopHas GyHkums koxu. Jleficteue pepmeHTOB Ha CyOCTpaT Ha MpUMepe
kaTanasbl. IIpucnoco0IeHHOCTh OPraHU3MOB K Cpenie OOUTaHuUs.

Oo0masn Ouosiorus:

HeiictBue gepMeHTOB Ha CyOCTpaT Ha mpumepe kartanasbl. Paznoxkenune H202. Biausinue pH
Cpenbl Ha aKTUBHOCTB (pepMeHTOB. PakTOPHI, BIUSIOLINE HA CKOPOCTH Iporecca (OTOCHHTE3A.

Hsyyenue kneTok M TKaHeW pacTEeHUN M KMBOTHBIX HAa TOTOBBIX MHKpOIpenaparax MU HxX
onucaHue. BrIsiBIeHNE H3MEHYNBOCTH Y OPraHU3MOB. BrIsABNIeHHE PUCTIOCOOIEHUH Y OPraHU3MOB K
cpene oOuTaHus (Ha KOHKPETHBIX IPUMEpax).



I1. O6mas xapakrepucTuka y4e0Horo npeamera «buosorusp»

Hacrosimas nporpamma no OHONIOrHU AT OCHOBHOM IIKOJIBI SIBJISIETCS JIOTHYECKUM IMPOIOJDKEHUEM MPOTPaMMBI AUl HAYAJIbHOW MIKOJBI U
COCTaBJIIET BMECTE C APYrUMH npeameramu (pusuueckoil reorpadueli, xumueH, GU3NKOH) HENPEPHIBHBIN IKOIBHBIN KypC €CTECTBO3HAHMSI.
[TepeuncneHHble HUXKE OCHOBHBIE HJIEH Kypca HaXOsAT CBOH pyHmamMeHT B Kypce «OKpy KaroLIero Mupay.

DynKYUOHATLHO-YENOCMHBII NOOX00 K AeneHusm dxcu3nu. YXu3Hb — CBOWCTBO 1IENIOro, a He ero dacteil. [losToMy B mporpamMmax S—7 KJIacCOB
CTpoeHHe M (PYHKIIMH OPTraHU3MOB PACCMATPHUBAIOTCS HE OTHAENBHO IO OpPraHaM M CHCTEMaM OPraHOB, a B BHUIE LIEJOCTHBIX IUIAHOB CTPOCHUS.
OcoberHOe BHIMaHHE TIPU 3TOM YAEISIETCS POJIM KAKAOH YaCTH OpraHu3Ma B (PyHKIIMOHUPOBAHHUH 1eJ0ro. MnedHbIM CTepKHEM pOorpaMMsl 8-
ro KJiacca sIBJISIETCS PAaCCMOTPEHHUE POJHM OCHOBHBIX (PYHKLIMOHAJIBHBIX CHCTEM B MOJAEPIKAHUH FOMEOCTa3a U IMOCTOSHCTBA BHYTPEHHEH Cpeabl
opranusMa. OCHOBHOMN uaeeil mporpaMMbl 9-ro kjacca CiIy»KUT PeryJsilus )KU3HEHHbBIX MPOLIECCOB Kak OCHOBAa YCTOMUYMBOIO CYLECTBOBAHUS U
pa3BUTHsA, OKA3aHHAS HAa BCEX YPOBHSX OpraHMU3aLUU >KUBOTO.

Hcmopuueckuii nooxoo k senenusm ocusny. OCOOEHHOCTh JAHHOTO Kypca OHMONOTMH COCTOMT B TOM, YTO HCTOPUYECKOE BO33PEHHE HA

MPUPOAY NPOBOAMUTCS C CAMOTr0 Hayvajla U3y4eHUs IPeIMeTa B OCHOBHOM cpenHen mkoe. B nporpaMmMe 5—7-ro kJ1accoB MOKa3aHa UCTOPUYECKast
CBSI3b TUIAHOB CTPOEHUS W JKU3HEHHBIX IMKJIOB BAXHEWIINX TPYMI JKUBBIX OpraHW3MOB. B mporpamme 8-ro kjacca Mmoka3aHO HCTOPHUYECKOE
CTaHOBJICHHE OCHOBHBIX CTPYKTYp M (YHKUMH dHenoBedeckoro tena. B 9-m kiacce MCTOPUYECKUH MOIXOA TOCIEAOBATENIbHO NMPOBEICH HE
TOJIKO B 3BOJIFOLIMOHHBIX, HO M B HKOJIOTHYECKUX pa3zieniax Kypca.

Okocucmemusiii nooxoo. Ilo HameMy MHEHHIO, CpeaHee OHMonorndeckoe oOpa3oBaHME [OJDKHO OBITh, MPEXKIE BCETrO, HKOJOTHYECKU
OPUEHTHPOBAHHBIM Ha pelleHrue Ooyiee MPAKTUUECKUX 3a1ad, CTOSIIUX TIepel 4YeloBe4eCTBOM. B mporpamme 9-ro kjacc mokas3aHa
B3aUMOOOYCIIOBIIEHHOCTh KOMIIOHEHTOB MPHUPOIHBIX KOMILJIEKCOB, B MPOTPaMMe 5-TO KJIACCOB — POJb OMOTHYECKOH M aOMOTHYECKOH cpenbl B
JKU3HU OPTaHU3MOB U Cpenoodpasyromas pojib KaXKI0W IPyMIbl OPTaHU3MOB B SKOCHCTEMAX, B IpOrpaMMe 8-ro Kjacca — pojib YCIOBUH KU3HH
YeJIOBEKa B MOAIEPIKAaHUU €ro pabOTOCTIOCOOHOCTH U 3IOPOBBSI.

Cpasnumensholii memoo (meopus xknaccuguxayuii). CUCTEMAaTHYECKUI aHANU3 3TOr0 OCHOBHOT'O HAy4YHOTO MeTOAa, Oe3 MpUMEHEHUs
KOTOPOTO HeJb3s IOCTABUTb HU OJTHOM HAYYHO OCMBICICHHOH 3a1a4H M MOYyYUTh HA OJJHOTO HAYYHO 3HAYUMOTO BBIBOJA, TIOTEPSIJICS B CHCTEME
CpemHero u BhICIIEro obpaszoBaHus. MbI cunTaeM HEOOXOAUMBIM MPHUCTYIUTh K peaOMINTAllMd OCHOBHOTO HAYYHOT'O METOA U BBEICHUS €ro
OCHOB B IIKOJBHYIO IporpamMmy. Hambonee mocienoBaTelbHOE M MOJIHOE Pa3BUTHE CPABHUTENIbHBIA METOZ MOJy4dmi B Ouojyoruu. IlosTomy B
nporpamMmy S U 7 KJIaCCOB BBEIEHBI Pa3Iebl, MOCBSIIEHHBIE CPABHUTEIIBHOMY METOY.

Ha stame BBemeHus 3HAHWI MCIMOJB3YETCS] TEXHOJOTHA MPOOJIEMHO-AMAJIOrHYecKoro OOy4deHMs, KOTOpas IO3BOJSIET OpPraHHU30BaTh
UCCIIEIOBATEIIbCKYIO PabOTy YHAIINXCS HA YPOKE U CAMOCTOATENBHOE OTKPBITHE 3HAHHI.

Cmpykmypa Kypca dbuonozuu ¢ 5-9-m Kiaccax.
Ocobennocmu uzyv4eHus 6U0102UU 8 KANHCOOM Klacce

Kypc noapasnensercst Ha 1Be 4acCTH:

1) 5-8-i1 knaccel, 2) 9-i1 kacc.

IlepBass "acTh Kypca 3HAKOMHT IIKOJBbHUKOB C NPEACTABUTENSIMU JKHBOW MpHUpOnbl. BTopas dacte kypca o0oOmmaer Ha HOBOM ypPOBHE
cBeZIeHus 1o o01Iel OMOJIOruH, KOTOPBIE JIOTHYHO BCTPOEHBI B YUeOHUKHU At S—8 Ki1accoB (CTpOeHHUE KJIEeTKU — O, 8 Kiacchl, oHTOrenes — 7, 8-i
KJIACCHI; HKOJIOTHYECKUE U 3BOJIFOIMOHHBIE 3AKOHOMEPHOCTH — 5, 6, 7-i KJ1acChl U T.11.).

5—6 knacc «buonoeus. Paznoobpasue opeanuzmos: Oosdepuvie, pacmeniis,, 2pudsl, TUMATHUKU Y.



7-it kaace. «buonocus. Paznoobpasie opeanuzmos: HCusomHuie.
8-i1 knacc. «buonocus. Yenoseky.
9-i1 knace. «buonoeus. Ocnoewsl 06wyeil 6uonro2un ».
III. Onucanue mecra yueOHoro npeamera «buosorus»
B Y4e¢0OHOM IJIaHe
B coorBerctBUM ¢ TpeboBanmsMu DenepanrbHOrO rOCyJapCTBEHHOTO O0pa3oBATENBHOrO CTAaHAApPTa OCHOBHOTO O0INero oOpa3oBaHUs

npenmeT «brosorus» usydaercsi ¢ 5-ro nmo 9-it knacce. Ob1Iee KOMUYECTBO YPOKOB B HEACIIO ¢ 5-T0 Mo 9-if Ki1ace cocrapisieT 8 yacos (5-if kinace

— 1; 6-i1 kmacc — 1; 7-9-# xnacchl — 1o 2 4aca B HEZIEIO).

IV. JInyHoCTHBIE, METaIpeAMETHbIC H NIPeAMETHbIE Pe3y/JIbTAThI
0CBOCHUsI y4eOHoro npeamera «buosorusp

JHYHOCTHBLIMHA pe3yjabTaTaMHi U3YUCHUA NPEAMETA «buoyorusy sIBISIOTCS CICAYIOIIUEC YMEHUA!

5—6 kaaccw
Oco3HaBaTh €IUHCTBO U IIEJIOCTHOCTh OKPYKAIOIIEr0 MHpPA, BO3MOKHOCTH €ro MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTHKCHHIA

HAYyKU.

ITocTeneHHO BRICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHE.

Oco3HaBaTh MOTPEOHOCTH U TOTOBHOCTh K CAMOOOPA30BaHMIO, B TOM YHCJIE U B pAMKaX CAMOCTOSITENIbHON AEATEIbHOCTH BHE IIKOJIBI.
OueHnBaTh JKU3HEHHBIE CUTYALUH C TOYKHU 3peHUs Oe30macHOro odpasa JKU3HU M COXPAHEHUs! 370POBbSI.

OueHuBaTh SKOJOTUYECKHUI pUCK B3aMMOOTHOLIEHU YeloBeKa U IPUPOJIbI.

DopMHUpPOBaTh SKOJOTMYECKOE MBIIIJIEHHE: YMEHUE OLIEHUBATh CBOIO AESTENbHOCTb U MOCTYNKHU APYTUX JIIOJEH ¢ TOUKHU 3pEHUs] COXPAHEHUs

OKpY>KaroIel cpeqpl — rapaHTa XKU3HU U OJIaronosy4ns oaei Ha 3emie.

7-9 knaccot

ITocTeneHHO BBICTpaNBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHHE:

— OCO3HaBaTh COBPEMEHHOE MHOTroo0Opasue THIIOB MUPOBO33PEHUs, OOIIECTBEHHBIX, PETUTHO3HBIX, ATEUCTHUYECKIX, KYJIbTYPHBIX TPAJHIIHA,
KOTOPBIE OMPEALIISIOT Pa3Hble OOBICHEHUS MPOUCXOISINErO B MUPE,

— C Y4€TOM 3TOr0 MHOro0o0pa3us MOCTEIEHHO BhIPadaThIBATH CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIE JKU3HEHHBIE BOTIPOCHI, KOTOPBIE CTABHUT
JIUYHBIN )KU3HEHHBIN OIIBIT,

— YUHUTBCS MPU3HABATh MPOTUBOPEUMBOCTh U HE3ABEPLIEHHOCTh CBOMX B3IVII0B HA MUP, BO3MOKHOCTb UX U3MEHEHHUS.

Y4HUThCST MCIONB30BATh CBOU B3TJISIABI HA MUP ISl OOBSICHEHHSI PA3JIMYHBIX CUTYAllUH, PENICHHs BO3HHKAIOIINX MPOOJIeM U U3BJICYCHHUS

KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECH, HAXOAUTh U M3Y4aTh B YUeOHHMKAX IO PAa3HBIM IpeAMeTaM Marepual (13 MaKCUMyMa), UMEIOIUI OTHOLIEHHE K

CBOUM HMHTEpecam.

Hcnonp30BaTh CBOM HMHTEPECHI Ul BBIOOpAa WHAWBUAYAIbHOW 00pa30BaTENbHON TPAaeKTOPHM, MOTEHLMAIbHOH Oynymieid mpodeccnu u

COOTBETCTBYIOLIETO MPOGUIHLHOTO 00pa30BaHUS.

IIprobperath OBIT y4acTUs B €aX, MPUHOCSIIUX MOJIb3Y JIFOISM.



Y4UTBCS CAMOCTOSTENBHO BBHIOUPATh CTUJIb MOBEASHHS, IPUBBIYKH, 0OeCTieunBaroIne 0€30MacHbli 00pa3 *KU3HU U COXPaHEHHUE 370POBbS —
CBOETO, & TaK k& OJM3KUX JIFOAEH 1 OKPYKAIOMINX.

YYUTBCS CAMOCTOSITETIBHO MMPOTUBOCTOSITh CUTYALMSIM, IPOBOLIMPYIOIIUM Ha MOCTYIKU, KOTOPBIE YIPOXKAIOT O€30IMaCHOCTH U 310POBBIO.
BeiOupath mocTynky, HalleleHHbIE HAa COXPAaHEHHE U OepekHOe OTHOLICHWE K MPUpPOAe, OCOOEHHO >KMBOMW, M30eras mpOTHBOMOJIOXKHBIX
MOCTYIIKOB, MOCTENEHHO Y4ach U OCBauBasi CTPATErvI0 PALIMOHAIBHOIO NPUPOIONOIb30BAHUS.

Yuurbcest yOexxnaTh APyrux Jroael B HEOOXOAMMOCTH OBJIAACHUS CTPaTerueil palliOHAILHOTO MPUPOIOTIOIH30BAHUS.

Hcnonp30BaTh 3KOJOrHUECKOE MBILILUIEHHE [Tl BBIOOpA CTPAaTern COOCTBEHHOIO NMOBECHHS B KAYECTBE OAHON M3 [IEHHOCTHBIX YCTAHOBOK.

Cpeocmeom paszéumus JTUYHOCTHBIX PE3yJbTaTOB CIYXXUT y4eOHbI MaTepuall, W MpPeKA€ BCEro NPONYKTHBHBIE 3alaHust yueOHMKA,
HaLEJICHHBIE HA 5-10 U 6-10 JIMHUU PAa3BUTHs — YMEHHUE OLICHUBATD!

— PUCK B3aUMOOTHOIICHU YeJIOBeKa U MPUPOBI (S5-s1 TMHUSA Pa3BUTHA);

— TMIOBEACHUE YeJIOBEKa C TOYKHU 3PEHHUs 30POBOT0 00pas3a sKU3HU (6-51 TUHUS Pa3BUTHS).

MeTtanpeaMeTHBIMH Pe3yJIbTaTAMHU U3Y4eHUs Kypca «buonorus» sinsercst popMupoBaHue YHUBEPCATbHBIX YueOHbIX neficteuii (Y'Y /1).

Peevusmuenvie YVJI:

5—6-u knacco

CamocTtosiTebHO 0OOHAPYKUBATh U (POPMYJIUPOBATh YueOHYIO POOJIeMy, ONPENeNsITh 1eNib Y4eOHO!H NeATeIbHOCTH, BBIOUPATh TEMY TIPOEKTa.

BeiiBurath BepcHHM perneHus MmpoOJieMbl, OCO3HABaTh KOHEYHBIH pPE3yJbTaT, BBIOMPATh W3 TNPENJIOKEHHBIX W HCKaThb CaMOCTOSITEIBHO
CPEICTBa NOCTHIKEHHSI LIEIH.

CocraBnsaTh (MHIUBUAYAIBLHO WIH B TPYIIIE) TUIAH PEIIEHUs MPOOIeMBI (BBITOJHEHHS TPOEKTA).

Paboras no nnaHy, CBEpATh CBOU ACHCTBUS C LIENbIO U, MPH HEOOXOJMMOCTH, UCTIPABIIATH OLTHOKH CAMOCTOSITENBHO.

B nuanore ¢ yunresaeM COBEPIIEHCTBOBATh CAMOCTOSITENIbHO BBIPAOOTaHHBIE KPUTEPUH OLICHKH.

7—9-11 K1accol

CamocTtosiTebHO OOHAPYKUBATh U (POPMYJIUPOBATH MPOOJIEMY B KJIACCHOW M MHAWBUAYAIbHON Y4eOHOM NeATeTbHOCTH.

BeiiBurate Bepcum perieHus MmpoOJieMbl, OCO3HABaTb KOHEYHBIN pPe3yJbTaT, BbIOMPATh W3 TMPENJIOKEHHBIX U HCKAThb CaMOCTOSITEIIBHO
CPEICTBa JOCTHIKEHHSI LIEJH.

CocraBnsaTh (MHIUBUAYAJIBHO WIH B TPYIIIE) TUIAH PEIIEHUs MPOOIEeMBI (BBITOJTHEHHS TPOEKTA).

[Tonbupate k kaxmnoi npobdieme (3aade) aACKBATHYIO €l TEOPETHUECKYIO MOEb.

Paboras mo nmpeniokeHHOMY U CaMOCTOSITENIbHO COCTABJIEHHOMY ILIaHY, UCIIOJIb30BATh HAPSAY C OCHOBHBIMU M JOTIOJHUTEIbHBIE CPEICTBA
(cipaBOYHAsI TUTEPATYPA, CIIOKHBIE IPUOOPHI, KOMITBIOTED).

[TnarnpoBaTh CBOK MHIWBUAYAIBHYIO 00Pa30BaTENbHYIO TPASKTOPHIO.

Paborath 1O C€aMOCTOATENBHO COCTABICHHOMY IUIaHy, CBEPSCh C HHUM M LENBIO JESITEIbHOCTH, HCHPABISIS OIIHMOKH, HCHOJb3Ys
CaMOCTOSITENIbHO MOoN00paHHbIe cpeacTsa (B TOM uncie u MHTepHer).

CBoOOnHO TONB30BaThCA BHIPAOOTAHHBIMHA KPUTEPUSMU OLIEHKH M CAMOOLIEHKH, UCXONA M3 LEIH W HUMEIOIIHUXCS KPUTEPHUEB, pasiinyast
pe3yJbTaT | CrIOCOOBI ASHCTBHIA.

B xone npencraBneHus MpoeKTa 1aBaTh OLEHKY €ro Pe3yJIbTaTaM.

CamocCTOsATEIbHO OCO3HABATh MPHUYHUHBI CBOETO YCIIEXa MITH HEYCIeXa M HaXOAUTh CIIOCOOBI BBIXOJA U3 CUTYALlUU HEYyCIeXa.



YMeTh OLEHUTH CTENEHb YCIEIMHOCTH CBOSH HHANBUIYaIbHON 00pa30oBaTeIbHON NEATENIbHOCTH.

JlaBaThb OLIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBAM M YePTaM XapakTepa (KKaKoB s1»), ONPEAEISITh HAMIPABIECHHS CBOETO PA3BUTHS (KKAKHM 51 XOUY
CTaTh», KYTO MHE JUIS 3TOTO HAJO CAEIATHY).

Cpeocmeom ¢popmuposanusn peryasTUBHBIX Y Y]l ciykar TexXHOJOrus MpoOJEeMHOrO AMAJIOra Ha STare M3Y4YeHHS HOBOTO MaTepuana U
TEXHOJIOTHSI OIICHUBAHMS O0Pa30BaTEIbHBIX TOCTHIKEHUN (YIeOHBIX YCIIEXOB).

Ho3nasamenvuvie YY/I:

5—6-u knaccwm

AHan3npoBaTh, CPABHUBATH, KIacCUPUIMPOBATh 1 00001aTh (DAKTHI U SBICHUS. BBIABISATS MPUYMHBI M CIEACTBHS MIPOCTHIX SBICHHUMN.

OcCyIecTBIATh CPaBHEHUE, CEPHALIMI0 M KJIACCH(PHUKALMIO, CAMOCTOATENBHO BbIOMpAs OCHOBAHHS M KPUTEPUHU I YKA3aHHBIX JIOTHYECKUX
OTepaLuii; CTPOUTD KIACCU(UKALIMIO HA OCHOBE JTUXOTOMHUYECKOTO JIEIeHUs (HA OCHOBE OTPHLIAHUS).

CTpoutb JOrHUECKOe PACCYKISHHE, BKIFOYAOLIEe YCTAHOBICHNE PUYUHHO-CIIEICTBEHHBIX CBSI3EH.

Co3pmaBaTh cxeMaTHYECKHE MOJIENU C BBIICJICHHEM CYIECTBEHHBIX XapPaKTEPUCTUK OOBEKTA.

CocTaBisATh TE3UCHI, Pa3JIMYHbIE BUABI IJIAHOB (NPOCTHIX, CIOXKHBIX U T.11.). IIpeoOpa3oBbiBaTh MH(POPMALIMIO M3 OXHOTO BHAA B APYrod
(Tabnuiy B TEKCT U 11p.).

BeHuTEIBATE BCE YPOBHU TEKCTOBON MH(POPMALIUH.

YMeTb onpenensaTe BO3MOXKHBIE UCTOYHHKH HEOOXOIUMBIX CBEICHUH, MPOM3BOAUTH MOUCK MH(OPMALMH, aHAJIM3HPOBATh U OLEHHBATH €€
IOCTOBEPHOCTb.

7—9-it K11accol

AHanmm3nupoBaTh, CPABHUBATH, KiacCH(pUIMpoBaTh 1 00001I1aTh MOHATHS:

— J1aBaTh OMpEAENICHHE MOHATHSIM Ha OCHOBE U3YUYEHHOTO Ha PA3JINYHBIX MpeaMeTax yueOHOro MaTepuana,

— OCYLIECTBJISITh JIOTUYECKYIO OMEPALIUI0 YCTAHOBJIEHHUS POJIO-BUOBBIX OTHOLIEHHIA;

— 0000ImAaTh MOHATHS — OCYIIECTBIIATH JIOTHYECKYIO OTEPALIHIO MEPEX0/a OT MOHITHS ¢ MEHBIINM 00BEMOM K MOHSITHIO ¢ OOJIBLITUM 00BEMOM.

CTpoutb JOrHUECKOe PACCYKIEHHE, BKIFOYAOLIEe YCTAHOBICHNE PUYUHHO-CIIEICTBEHHBIX CBSI3EH.

Co3pmaBaTh MOJENHU C BBIIEJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTHK O0BEKTa, MPeoOpa30BbIBATh MOMEIH C LIETIBIO BBISBICHUS OOILINX 3aKOHOB,
OIIpenessFOIUX AAaHHYIO IPEIMETHYIO 00JIacCTb.

[IpencraBnaTe WHGOPMALMIO B BUAE KOHCIIEKTOB, TAOJUII, CXeM, rpad)uKOB.

IIpeobpasoBeiBaTh WHGPOPMALMIO W3 OJHOIO BHAA B ApPyrod M BeIOMpaTh ynoOHyro mist ceds GopMmy (UKCAUM U MPEACTABICHHS
uHpopmauuu. [IpencraBnaTe HHPOPMALIMIO B ONTUMAIBHON (pOpME B 3aBUCUMOCTH OT aapecara.

[ToHnMas MO3ULMIO JPYroro, pa3iuyaTh B €r0 pedu. MHEHHE (TOUKY 3PEHUs ), JOKA3aTeNbCTBO (apryMeHThI), (PaKkThl, THUIOTE3bl, AKCHOMBI,
TeopuH. [ 3TOro CaMOCTOSATENBHO HCIIOJIb30BaTh PA3IMUYHBbIE BUABI YTeHHs (M3y4arollee, MPOCMOTPOBOE, O3HAKOMHUTENBHOE, TTOUCKOBOE),
NPUEMBI CJTYLIaHMUS.

CamoMy co3maBaTh UCTOYHUKH MH(OPMALIMH PA3HOTO THUMA M JIJIsl PAa3HBIX ayOUTOPUH, cOOMOAaTh MHQOPMALIMOHHYIO THTHEHY W MpaBHia
UH(POPMALIMOHHON 0€30MacHOCTH.

YMeTb UCIOIB30BATh KOMITBIOTEPHBIE 1 KOMMYHHKAIIOHHBIE TEXHOJOTHH KaK HHCTPYMEHT IJIsl AOCTH)KEHHS CBOMX LieJIed. YMeTh BHIOUPATh
aJIeKBaTHBIE 3a7]aue HHCTPYMEHTAIbHBIE IPOrPaAMMHO-AIIAPATHBIE CPEICTBA U CEPBHUCHI.





















knerkn. Kak mpomcxomur Hacnenosanue, ponb Mojekyinsl JJHK B pasmHoxennn opranmsmoB. Pasmuoxenune mukpoOoB. Ponp Oaktepuii B
Hael >xu3HU (00Ie3HETBOPHBIE, CTIOIb3YEMbIE€ B ITPOMU3BOACTBE, PEAYLIEHTHI B IIPUPOAHBIX SKOCHUCTEMAX, MOJIE3HAs MUKpPO(dIIopa opraHu3Ma;
Ha KOXe€, BO PTY, B KULICYHHKE).
CTpoeHue KIIeTKU SAEPHBbIX OPraHU3MOB. DYKapHOThL

I'puber — rereporpodrr (camporpodrr). CTpoeHHE U KM3HEAESITENbHOCTh TpHOOB. JIMMAHHMKKH — CHUMOMOTHYECKHE OpPTaHH3MBI.
CtpoeHne u )KU3Hb JUIIATHUKOB. DKOJIIOTHYECKasl POJIb JIMITAHHUKOB. MHOroobpasue TUmaiHUKOB. X035 HCTBEHHOE 3HAUEHUE JTNIIAHHIKOB.

JlaGopaTopubie padoThl: 3yueHne cTpoeHUS NTUINIANHIKOB.
ITepenoc BemmecTBa Ha OONBLINE PACCTOSHUS M POJb MULENUS B 3TOM mpouecce. PasmHoxenne rpudos. Ponb rpubos B Ouochepe u B KU3HU
yenoseka. [IpakTuyeckoe 3HaueHne rpudoB. CbenoOHbIE U A0BUTHIC TPHUOBI CBOSH MECTHOCTH.

JlaGopaTopubie paGoTbl: YCTpOilcTBO MHKpockoma u padora ¢ HuM. PaccmarpuBanme TH(OB TUIECHEBBIX TPUOOB C MOMOIIBIO
MUKpOCKomna. M3yueHne BHEIIHEro CTPOSHHSI APOXKKEH ¢ TIOMOLIBIO MUKpPOCKoma. M3yueHne CTpOeHHsI APEBECHBIX TPUOOB-TPYTOBHKOB.

Yacrtp 3. ZKu3Hb opraiu3zmMoB Ha nuinHere 3emas (7 4.)

Cpenpl *KM3HH TUTAHETBI 3eMilsl. JKoJjornyeckue dpaktoprl cpenbl Ilpucnocobnenne opranu3MoB K ku3HH B npupozae Ilpuponnsie coolmecTna.
ITpuponneie 30HbI Poccuu. JKu3Hp OpraHn3sMoB Ha Pa3sHbIX MaTepukax. JKU3Hb OpraHUu3MOB B MOPSIX U OKEAHAX .

Pacrenus-npousBonuTenu. DKOIOTHUECKask pOJIb aBTOTPO(OB.

®orocunres. Xnopodpumt. Ctpoerne u GyHKINN PaCTUTEIBHON KiIeTKkH. XJjopormiact. Bakyons. OOMeH BemecTs pacTeHus: (POTOCUHTES
U ApIXaHUEe pacTeHuid. MuHepalibHOe MUTAHUE PACTEHUI.

JlaGopaTopHblie paboThl: M3yueHue CTpOeHUs JKUBBIX KJIETOK KOXKULIBI JIYKa.

Cpena Bopopocneit — Bona. OnHOKJIETOUYHbIE BOJOPOCIU. MHOIOKJIETOUHbIE BOAOPOCIM U UX CTpoeHue: crioesuile. IlnaHkTOHHbIE U
OEHTOCHBIE BOAOPOCIH. BmsHHE OCBEMIEHHOCTH M CHITBI TKECTH. MHOT006pasHe BOAOPOCIEH: 3eIeHbIE, GyphIE M KPACHBIE BOAOPOCITH.

Perenepanyss m pasMHOXKEHHE BOIOPOCHEH: BereTaTuBHOE, Oecrionoe W mosoBoe. JKH3HEHHBIM LUK Bomopocied. PemykimoHHOe

neneHue. I'amerodur, cnopodur.
DKOJOTHYECKAS POJTh MHOTOKJICTOYHBIX BOJOPOCICH 1 (PUTOIIIAHKTOHA. XO03SMCTBEHHOE 3HAUCHHUE BOJIOPOCIICH.

JlaGopaTopubie padoTel: M3yueHnue crpoenus: sogopocieil. Usyuenue pa3MHOKEHHUST BOJOPOCIEH.
JInmaiinuku (1 4.)
Jlnmaitauky — cuMOnoTHYecKue opranu3mbl. CTPOCHHE U KU3Hb JIMIIARHUKOB. JKOJIOrHYecKast pojib JUIIAiHIKOB. MHOrooOpasue
JMIIAMHUKOB. X031ICTBEHHOE 3HAUYEHHE JINIIAITHUKOB.
JlaGopaTopHbie padoThl: 3yueHne cTpoeHUs NUINANHIKOB.
Yacrtb 4. UenoBek Ha nyiaHere 3emusi(4 4.)
Kak nosiBuiics yesiopek Ha 3emuie. Kak yesioBek u3mMeHsi1
Bobicmue cnoposbie pactenus (4 4.)

Beixon pactenuit Ha cymy. Mxu — «3eMHOBOJIHBIE pacTeHus». JIuct u crebenb. Cocynbl U UX 3HAUYEHUE B HA3EMHBIX YCIOBUSIX. Pemenue
mpoOIIeM, CBI3AaHHBIX C OCBOCHHEM CYIIH (HCCYIICHHE, TPAHCIIOPT BOIBI H MUHEPAJIBHBIX BEINECTB, ONOPA). KHU3HEHHBIH MK MXO0B (CIOPO(UT — «HAXICOHUK» raMeTo(uTa),

Pa3MHOKEHHE MXOB. 3aBHCHMOCTb DA3MHOJKCHHS MXOB OT BOAbL MHOrooopasue mxos. 3€JieHble M carHoBble MxU. Pomb MxoB B Ouocdepe u Ku3HH
YECJIOBCKaA.

Txanu. OcHOBHBIE rpynmnbl TKaHed. OpraHbl pacTeHUs.

IInayHbl, xBOWM U ManopoTHUKU. IlosiBlIeHHE MOKPOBHBIX U MPOBOAALIMX TkaHeld. CTpoeHue M *KU3HEHHBbIM LMKI IUlayHa, XBOLla U




nanopoTtHuka. Ponb B Ouocdepe u B )KM3HU HYeTIOBEKA.

JlaGopaTopHblie padoThl: M3yueHue BHeIIHEro CTpoeHust MXOB. M3yueHne cTpoeHus TkaHel pacTeHus Ha MOCTOSIHHBIX Npenaparax.
Cemennblie pacteHus (S 4.)

OcBoeHMe 3aCyLUUIUBBIX TeppuTOpuil. PasMHOXKEHNE W )KU3HEHHBIM LIMKJ HA MPUMEPE XBOMHBIX (raMero()ut 00pasyeTcs BHYTPH CIOpo(uTa).
OmnblieHue, co3peBaHue CeMsIH, IPOpacTaHue.

Xsoitable. Kopenb, crebenb u nmuctbst (xBost). CtpoeHue u poct credns. [[peBecuHa xBoiiHbIX. Ponb XBOIHBIX B Onochepe n xo3siicTBe
YyeJIOBeKa. XBOWHbBIE PACTEHUS CBOCH MECTHOCTH.

CTpoeHue 1 OCHOBHbBIE OpraHbl LIBETKOBOro pacTeHus. LlBeTok — opraH BbIHamuBaHus noromctsa. Ilnmon — coBeplieHHOE CpPEACTBO
pacceseHus ceMsiH. PacripocTpaHeHHe LIBETKOBBIX U UX POJIb Ha IJIAHETE.

JlaGopaTopusblie paboThl: M3yueHne cTpoeHus IIUIIEK U CeMsH XBOIHBIX. OnpeneneHne Bo3pacTa CTBOJA 110 CIHIAM.

Yacel o BbIOOPY yUMTeJIsI: 2 4.

6-i1 kaacc (35 4., 1 4. B HegeJ110)
«BHOJIOT UA. PABHOOBPA3HUE OPTAHU3MOB: IIBETKOBBIE PACTEHU S
Yacts 1. llBeTKk0BbIe pacTeHus (15 u.)

CTtpoeHne 1 OCHOBHBIE OpraHbl IBETKOBOIO pacTeHHs. 1[BeTOK — OpraH MmojoBOro pa3MHOXKEHHUSI PACTEHUH, CTPOSHHE U MHOrooOpasue
1BeTkOB. DyHKIMK 4acTeid 1BeTka. JKU3HEHHBIN HUKJI LBETKOBOro pactenus. [lomoBoe pasmHoxkeHHe pacTeHuit. OmnblIeHHE U €ro (POpPMBL
Conserust — cpencto objerunts onbuieHHe. Tumbsl conseruil. PopMHupOBaHUE CEMEHM M Tuioaa, ux (yHKIMH. PacmpocTpaHeHne IIONOB U
ceMmsiH. Ctpoenue cemeHu. [Ipopacranue cemsH.

Kopens, ero crpoenue, popmupoBanue u GyHKINN (MEXaHUYECKasl, TOTJIOLIEHHE BOIbI 1 MUHEPAIbHBIX BeulecT). [louBa u ee poib B
JKU3HH pacTeHusi. Ponb ynoOpeHuil st BO3aebIBaHUs KylIbTypHBIX pacTenuil. CtpoeHue u ¢opmupoBanue mobdera. [louka. Bumonsmenenus
nobera: knybenb, nykoBuia, kopaesuine. Ctedbenb u ero crpoenue. [Iposenenue Bemects. Keunema u nosma B crebne. Kambumii. Jlucr, ero
CTpOeHNE U (YHKIIHIH.

BereratnBHOE pa3MHOXKEHHE PACTEHUH, €ro (POPMBL.

3HaueHue [IBETKOBBIX PaCTEHUH B )KU3HU Y€JIOBEKA.

JlaGopaTopHbie padornl: M3yuenne ctpoerns userkoB. COop muonos u cemsH. [IpopamuBanue nykoBULbl. M3ydeHne cTpoeHns Jucra.
YKOpEHEHHE YepEeHKa.

Yacrp 2. CucTeMaTHKA IBETKOBBIX pacTenuii (11 4.)

Cucrematuka LBETKOBBIX pacTeHUi. OTHONONBHBIC U ABYAOJbHBIE pacTeHUs1. MHOrooOpasnue u X03HCTBEHHOE 3HAUEHUE PO3OLBETHBIX,
MOTBUIbKOBBIX, ACTIEHOBBIX, 30HTUYHBIX, CJIOKHOLIBETHBIX, JIMJIEHHBIX U 3J1aKOB Ha IIPUMEpe pacTeHUll cBOeil MecTHOCTH. BaxHelye rpynmnbl
KyJbTYPHBIX PACTEHHUH, BBIPALIUBAEMbIE B CBOEH MECTHOCTH.

Xonop ¥ 3acyxa M mpUcnocoOieHne paCTeHNUH K UX NePEKUBAHUIO.

JlaGopaTopubie padorbl. Onucanue ABYAONBHOTO pacTeHHMs mo IuiaHy. Ilpopammsanue cemsiH ¢acomn. IlpopamuBanune KiyOHs
kaptodens. M3ydeHne opraHoB pacTeHHs Ha IpUMepe KodaHa KarmycTbl. @opmyina usetka. [IpopamuyBanue u n3ydeHne KOPHEII0a MOPKOBH.

Yacrp 3. CooluiecTBa pacteHuii (6 4.)

PacturenvHoe coobmmecTBo. OCHOBHBIE JKU3HEHHBIE (POPMBI paCTEHUH (IepeBO, KyCTApHUK, TPABIHUCTOE pacTeHune). B3aumMocssi3b

pacTeHH apyT ¢ APYroM U ¢ APYTHMH KUBbIMH oprann3mMaMu. CoolriecTsa Jieca, j1yra, cTernd, 00J10Ta, TYHAPBI U MMyCTBIHU M POJIb PACTEHUH B




HUX. 3HaUYeHHEe COOOIIECTB B JKM3HU ueioBeka. OXpaHa pacTeHUH.
IpakTuyeckas padora: HabnmroneHus 3a CE30HHBIMU H3MEHEHUSIMU B IIPUPOIE.
Yacel o BbIOOPY yuHTeJIs1: 3 4.

7 xaacc (70 4., 2 4. B HeAe10)
«BUOJIOTUA. PASHOOBPA3UE OPTTAHU3MOB: ) KUBOTHBIE»
Yacrtp 1. K10 Takue :kuBoTHbIe (7 4.)
CpaBHurte/ibHbIH MeTO (3 4.)

Ilens Hayku — npencka3aHue Ha OcHOBe omnbiTa. CpaBHUTENbHBIN MeTo. CpaBHEHHE I10 CYIIECTBEHHBIM U COOTBETCTBEHHBIM NTPU3HAKAM.
I'omonorust — CyIIecTBEHHOE CXOACTBO, YHACJIEAOBAaHHOE OT NpenkoB. IIpM3HaKM TOMOJOrMM OPraHOB: CXOAHBIH HabOp dYacTel, CXOmHOe
NOJIOXKEHHE OpraHa Cpenu APYTuX, HaJIW4YHe MPOMEXKYTOYHBIX (POpM. AHANOTHUS — MOBEPXHOCTHOE CXOACTBO, HE CBA3aHHOE C OOIIHOCTBHIO
IIPOUCX OKICHHUSI.

Cucrematuka. MckyccTBeHHass M ecrecTBeHHas cuctembl. Cucrematudeckass rpynma. IlmaH cTpoeHuss — KOMIUIEKC OpPraHoB € MX
B3aMMOCBS35IMH, CBOMCTBEHHBIX OpraHU3MaM OIpeAeNleHHON cucteMaTudeckoi rpynnbl. OCHOBHBIE CUCTEMAaTHUYeCKHE KaTeropuu:. BUA, PO,
CEMENCTBO, OTPsIA, KIIacC, THIL, LIAPCTBO.

OTianyus )KUBOTHBIX OT APYTHX OPraHusmMos (3 4.)

Ctpoenne xiaerok. IIpenmMyinecTBo sSAepHBIX OPraHU3MOB — 3aIUTAa HACIENCTBEHHOTO MaTepuaia OT mponecca oOMeHa BEINECTB B
kierke. Paznenenue Tpyna mexxay opraHouaamu. [lnaH cTpoeHust JKHBOTHOM KIETKH. ABTOTPOQHBIN, reTepoTpodHBIH U OCMOTPO(HBIN CIIOCOOBI
MUTaHUS.

CyuiecTBeHHBIE TMPHU3HAKH, OOBEIUHSIONINE BCEX KUBOTHBIX, OTJIMYAIOIUE UX OT APYTHX TPYII OPraHU3MOB (HAJIWYHE THUIIEBAPEHHUS,
NOJIBUKHOCTb, YyBCTBUTEJILHOCTD, aKTUBHBIN 0OMEH BemmecTs). Mckimouenns u3 nmpasuia.

XapakTepHble CBOWCTBA AOSAEPHBIX, pacTeHuH, rpuboB U JumaitHuKoB. KoMOWHAIIMN MPU3HAKOB, OTJIMYAOMINX KHUBOTHBIX OT IPYTHUX
rpymn (cnocoObl MUTaHMS, ABMKEHHSI, IOBEACHNE, POJIb B SKOCHCTEME).

Yacrs 2. lpocreiimue (4 4.)

[Tnan crpoenus npocredmux. JKu3HenesITenpHOCTh MPOCTEHIINX Ha puMepe ameOnl 1 nHpy30pun-Tydenpku. Ilpumepsr MHOrooOpasus
npocrennx. Bona — cpeaa akTUBHOM JKU3HU NPOCTEUIINX.

[TousiTue o *u3HEeHHOM LuKIIe. JKU3HEHHBIE IUKIIBI MpocTermx (ameda, 3BIJieHa, rperapuHa, HHPY30pHsi, MaJISIPUIHBIN TIA3MOIHH).

Ponp mpocretimmux B Ouocdhepe u ku3HU uejoBeka. Ponb ¢opamubudep u paauonspuii B 0OpasoBaHUM OCAAOYHBIX MOPOI, POJIb
MApa3UTHYECKUX MPOCTEHIINX B PETyJSIIUM YHUCICHHOCTH IO3BOHOYHBIX; OOJIE3HHM UEJIOBEKAa, BBI3bIBAEMbIE MPOCTEHIINMU (HA MpUMEpe
MaJIIpUIHOTO miasmMonusi). [lpencrasienne o MpUPOAHBIX odarax WH(PEKIMOHHBIX 3a00IeBaHHI.

JIaGopaTopHbie padorsr: Habmonenue nagysopuii.

Yactb 3. Huzmue MHoOrokj1erouHbie (8 4.)
IIpenmyinecTsa U HEAOCTATKU MHOTOKJIETOYHOCTHU. Pasznenenue Tpyaa Mexay KJIETKAMH M B3aMMO3aBHUCHUMOCTB KJIETOK Pa3HbIX THIIOB.
Koopaunanus ¢pyHkuuii kinerok. I'yOku. Perenepariisi HU3MNUX MHOTOKJIETOYHBIX.
Kuine4yHonosjaoCcTHple — HACTOSAIIME MHOTOKJIETOYHBIE JKUBOTHBIE. [IByXCIOMHOE CTpO€HHE U MOSBJIEHUE HACTOSIIUX TKaHEH.
BoO3HUKHOBEHHE KHINEYHOW TOJOCTH M MOJIOCTHOro mnuineBapeHus. HepeHas cucrema. Ilomunm u Meny3a — SKU3HEHHBIE (DOPMBL




KuzHenesTenpbHOCTh W JKM3HEHHbIE LHKJIbI TUAPOMAHBIX M CHU(OUAHBIX KHIIEYHONOJOCTHBIX, KOPAJUIOBBIX TIOJHIIOB. YepemoBaHue
MMOKOJICHHI. Teopus IPOUCXOKICHA KOPALIOBBIX 0CTPOoBoB U. JapBuHA.

OcobeHHOCTH Pa3MHOXKEHUS M KIU3HEHHBIH LIUKJI KUIIEYHONOJIOCTHBIX. MHOTroo0pasne KUIeYHONOIOCTHBIX.

IInockue depBM — TMoONM3a0IIMe SKUBOTHBIE. IlosiBIEHHE KOXXHOMYCKYJBHOTO MeIIKA, ME30[€PMbl, BBIIEIUTEIbHON CHCTEMBL
JKuzHenesTenpbHOCTh M JKH3HEHHbIE LHKJIbI CBOOOJHOXHMBYINEIO M IMAPa3sUTHUUECKHUX IUIOCKHX dYepBeil. IlpucmocoOneHus K mapasuTusmy.
KuzHenesTenpHOCTh U KU3HEHHbIE [IUKJIBI COCATBIIUKOB U JICHTOUHBIX YepBel. Mepbl NpOoQHIaKTHKHN 3apakeHHUsI.

Kpyraele depBu. buonornueckuii mporpecc Ha npumepe Kpyribix uepseil. IlepBuuHast mojocTe Tena Kpyribix depBeil. CKBO3HOM
KHLIeYHUK. JKu3HenesATeNnbHOCTh M JKU3HEHHBIC LMKIBI KPyribix uepsed. Ilapasutudeckne yepBu u Ooppda ¢ odaramMu BBI3bIBAEMBIX UMHU
OonesHeil.

Yactp 4. Bpicline MHOTOKJIETOUYHBIE (45 4.)
Ynenucreie 1 MosIocku (15 4.)

[Inan crTpoeHHst KOJpUATOro 4YepBs. BTopuuHas mnonocte Tena (uenoMm). Pomb BTOPHYHOW MOJNIOCTH Teja B JKU3HM BBICHINX
MHOTOKJIeTOYHbIX. CerMeHTanus W MPUYHUHBI €€ BO3HUKHOBEHMs. BO3HMKHOBEHHE KPOBEHOCHOW CHUCTEMBl U NMPUMUTHUBHBIX KOHEUHOCTEH
(mapamonues).

Tun xonmpuaTeie 4epBU. JKu3HEHHBbIE LUKIBI. Pa3genpHOmonble U repMapoOAUTHBIE KOJbUaThle YepBU. THIBI JKU3HEHHBIX (OpM:
NOABIDKHBIE (TON3aM01NKe, TIaBAoLINe), porouue, cunsiune. Hepenna u ee posib B MUTAaHUUA MOPCKHX prI0. OOpa3 jKU3HU MOKAEBBIX YepBEH U
UX POJb B MPOLIECCE TOYBOOOPA3OBAHUS.

OO0wme "epThl TUIAHOB CTPOEHHUS] MOJUTFOCKOB M YJICHHUCTOHOTHX: TOSIBJICHHE HAPY)KHOTO CKeyeTa (ero MperMyINecTBa M HEJOCTATKH),
pacnaj KOXKHO-MYCKYJIBHOTO MeIlIKa, PeAyKLUsl BTOPUYHOMN MOJOCTH Tea, HE3aMKHYTasi KPOBEHOCHAs CUCTEMA.

[Inan cTpoenuss mosumockoB. PakoBuHa. BosHukHOBeHHe mouek. Pa3zOpocanHo-y3moBast HepBHast cucreMa. CpaBHHUTEIBHBIN aHAIN3
OpIOXOHOTMX, ABYCTBOPUYATHIX U TOJIOBOHOTHX.

Ilnan cTpoeHus ujneHUCTOHOruX. PasneneHue Tena Ha OTAENbI NIPU COXPAHEHUM CErMEHTAl[MM. XUTHHOBBIN MOKPOB M POCT BO BpeMs
auHeK. YneHncTeie KOHeYHOCTH. Pa3nenenne pyHkunii koHeuHOCTEeH. CpaBHUTENBHBIN aHAN3 PaKkoOOpa3HBIX, MAyKOOOPa3HBIX U HACEKOMBIX.

Tun momumocku. IIpuMeps! KU3HEHHBIX (POPM M )KM3HEHHBIX [IUKJIOB IBYCTBOPUYATBHIX MOJUIIOCKOB; OPIOXOHOTHMX (MOPCKHE MOJUTIOCKH,
NPYIOBUK, BUHOTPAJHAS YJIUTKA, CIM3€Hb). POJIb MOJTIOCKOB B JKU3HM 4eJIOBEKa (MMPOMBICENT M Pa3BEeACHHUE ChEJOOHBIX MOJUIIOCKOB, NOOBIYA
JKEMUyTa U pa3BeleHNe )KEMUYKHHUL], Pa3pyLICHUE NEPEBSIHHBIX MOCTPOEK, MOBPEXKIECHUE YPOXKast).

Tun unerancronorue. Knace pakoobpasneie. [IprmMeps! KU3HEHHBIX (POPM M KU3HEHHBIX LUKJIOB (TUIAHKTOHHBIC PAukH, KPWJb, Kpao,
napHUM U HUKIJIONBL, PEUHON pak). Poib pakooOpa3HbIX B )KU3HU YEJIOBEKA U MMUTAHUH MTPOMBICIOBBIX JKHBOTHBIX.

Tun unenncronorue. Knacc maykoobpasneie. [Ipucniocobnenus k ku3HU Ha cyme. [IpuMepsl )Ku3HEHHBIX (OPM M KM3HEHHBIX LTHKJIOB
(mayk, xieur). IlayTuna: noBume cetu, yOeKuIne, KOKOH M MapammroT. Poib maykooOpa3HbIX B JKU3HU YeJIOBEKa (MayKH-MyXOJIOBBI, SITOBUTHIE
MayKH, KJIEIHN — EPEHOCUYUKH KJICIIeBOro dHIe(aTnTa, BO3OYAUTENN YeCOTOK).

Tun unenncronorue. Knacc Hacexomble. Ilpucriocobnenust k sku3Hu Ha cyme. CTpoeHue poToBbIX ammapartoB. [lomeT HaceKOMBIX.
Oxpacka HacekoMbIx. HacekoMble C TOJNHBIM W HEMOJNHBIM TpeBpamieHneM. MHorooOpasue HaceKOMbIX. JKu3HeHHbIe (POPMBI HACEKOMBIX
(urodarn, XUIMHUKK, NapasuThl, camnpodaru) Ha MPUMEPE NPEACTABUTENEH OTPSIOB MNPSIMOKPBUIBIX, IMEPEMOHYATOKPBUIBIX, JKYKOB,
IBYKPBUIBIX, YelIyeKpbulbIX. OOIIeCTBEHHbIE HACEKOMBbIE (ITYENbl, OChl, MypaBbH). POJb HAaCEKOMBIX B JKH3HU Ouoceprl M UelOBeKa.
Hacexombie-onbuiutenu. Hacekombie-purodarn. Hacekombie-penurennu. buonormueckue meronsl 0opeObl ¢ Bpenutensmu. Hacexomble —
oOuTarenn KBapTHp (TMOCTENBHBINA KIJIOM, TapakaH, (apaoHOB Mypaseil). Peryisiums 4MCIEHHOCTH HaceKOMbIX. HapyiueHue NpUpOIHBIX H




CO3MIaHUE AHTPOIIOT€HHBIX COOOIIECTB KaK NMPUYHHA TIOSBICHUS BPEIUTEIEH.

JlaGopaTopubie padorsl. Habmonenue 3a noxkaesbiMu depssivu. Habmronenue 3a mMojutrockamu. HabnmroneHue 3a mahHUSME U IUKJIOTIAMH.
Brewmnunit Bug HaCEKOMOTO.
Tun xopaossbie (30 4.)

[Inan cTpoeHMs W JKU3HEHHBIC IMKJIBI HU3IIUX XOPIOBBIX. 3aKOH 3apOABIIIEBOTO CXOACTBA M OMOT€HETHYECKUH 3aKOH U HX POJIb B
OOBSICHEHUH MPOUCXOXKIIEHUS TO3BOHOYHBIX KMBOTHBIX.

ITo3zBoHOYHBIE KkMBOTHBIE. [103BOHOYHHK — BHYTPEHHUI ckeneT. becuemocTHbie — nepeble Mo3BoHOUHBIE. Hankmace peiObl. Baxkneimmne
YepThl CTPOEHUS U CBS3aHHbIE C HUMHU 0coOeHHOCTH obOpasa xu3Hu. Kak peiba muaBaetr? HenapHble n mapHble IUIABHUKH, UX MACCUBHAs (pysu
ryOuHbI) U akTuBHAs QyHKIUH. [lokpoBbl ppiO. BO3HMKHOBEHHE HeMOCTEll — OpPraHOB CXBaThIBaHUs NOObMH. HepBHas cuctema M OpraHbI
yyBCTB. bokoBas nunus. [IByxkamepnoe cepaue. [louxu.

Kvznennsiii ik peid. Hapy:kHOE OMIOAOTBOpPEHHE, BHICOKAS TUIONOBUTOCTh HIIH 3a00Ta 0 moToMcTBe. bpauHoe noBenenne u OpavHbIi
Hapsz. [IpoxonHblie peIObL.

Mmuoroobpasue pri0. Kiacc xpsimeBble (akyibl U cKaThl). BaskHelinne 4epThl CTPOCHUS U CBS3aHHBIE C HUMH OCOOEHHOCTH oOpasa
xu3Hu. Knacc koctHble pbIObL. BakHeiimmme udepTbl CTPOEHUS W CBsA3aHHBIE C HUMH OCOOEHHOCTH oOpasza >ku3HM. JKu3HeHHbIE (HOPMBI
aydenepbix poid. JIBosikogpinmnamue. Kucrenepeie pblObl — Mpenku HA3€MHBIX TO3BOHOUHBIX.

Ocobennoctn skocucteMbl oOkeana. I[IpombicnoBoe 3HadeHue poiO. PeiOHBIA mpombicen u ero reorpadusi. OCHOBHBIE T'PYIIIBI
NPOMBICIIOBBIX PbIO. Ilepenpombicen u 3arpsi3HEHHE BOIOEMOB — TJIABHBIE MPUYUHBI COKPALIEHNsT PhIOHBIX 3arnacoB. [IpecCHOBOIHOE 1 MOPCKOE
perOopasBeneHme. PeakkinmMaTu3anus 1 akKIMMaTH3anus peld. AKBapryMHOE PBIOOBOICTBO.

Knacc 3emHOBOmHBIE. BakHelInne uyepThl CTPOEHUS, CBSI3AHHBIE C JKU3HBIO HA Cylle. YCHJIGHHE ONOPHOW (PYHKLHMH KOHEYHOCTEH:
HETIOABIDKHOE MPUKPETUICHHE 1osica 3aJHUX KOHEUHOCTeH K mo3BOHOUHUKY. Illes, ee Ononornyeckast posib U MPUYUHBI OTCYTCTBUSA Y pbIO. J[Ba
Kpyra KpoBoOOpaIleH!s1 U TpexKaMepHoe cepaue. McuesHOBeHNEe MeXaHW3Ma JIbIXaHUsl KOCTHBIX PbrI0. BO3HWKHOBEHHE JIETOYHOTO M KOXKHOTO
neixaaus. MHTeHCHUKAIS KOXKHOTO IbIXaHHS: roJast BIaKHas Jkene3ncTas koxka. OpraHbl 4yBCTB 36 MHOBOHBIX.

PasmHOXKEHHE M pa3BuUTHE 3eMHOBOAHBIX. CBSI3b pa3sMHOXKEHHsI ¢ Bomoi. Meramopdo3. XBoctarble U OecxBocTblie aMPpuOUM M HX
0coOeHHOCTH. XapaKTepPHbIE 36MHOBOHBIE CBOSH MECTHOCTH.

Knacc mpecmeikaromuecs. [lepsbie HacTosiue Ha3eMHbIe MO3BOHOUHbIE. MHTeHCH(UKAaMs JIErO4HOro AbIxaHus. [IpakTH4ecKy MOHOe
paszeneHne BEHO3HOTO M apTepUaIbHOTO TOKOB KPOBH JIaXKe MPHU TPEeXKaMepHOM cepaue U 3¢pdekTuBHbIi razoodmen. Cyxasi, JUIIEHHAs XKeJe3
KOKa. 3alUTHBIA YelIyHuaTeli MOKPOB M XapakTep JHHbKH. JKOHOMHBIM BOaHBIA oOMeH. HMHreHcuukanms oOMeHa M aKTUBU3ALIUS
xKu3HenesATenbHOCTH. OCOOEHHOCTH HCIIONIb30BAHUS PACTUTENBHBIX KOPMOB. Y CIIOKHEHHE MOBEIEHHSI, OPTaHOB YyBCTB U LIEHTPAJIbHON HEPBHOU
CHUCTEMBI.

Pasmuoxkenue u passurne pentwimii. [Ipsmoe passutue (6e3 nuuumHkU u Meramoposa). 3aponbimeBbie o0onouku. Ckopiymna wiu
HApY>KHBIE TUIOTHBIE OOOJIOYKH UL, PEMSTCTBYIOLINE TIOTEPEe BOIBI H 00ECIIEUNBAIOLIIE 3AIUTY Pa3BUBAOIIErocs 3apoapima. HezaBucumocTthb
PENTUINI OT BOJHOHN CPEIbL.

CoBpeMeHnHble OTpsiAbl (depenaxy, SIIEpHLbl, 3MEH W KPOKOAWJIBI) M BAXHEHIINE >KU3HEHHbIE (POPMBI IMpecMbIKaromuxcs. Poib
MPECMBIKAIOIIUXCS B IPUPOAHBIX CO0O0IIeCTBaX. XapaKTEePHbIE MPECMBIKAIOLINECS CBOEH MECTHOCTH.

BO3HUKHOBEHHE TEIUIOKPOBHOCTH. DKOHOMHBIH OOMEH BEINEeCTB Y PENTHJIMH M PAacTOYMTENbHBIH OOMEH BELIECTB y NTHI U
MJIEKOTIUTAIOIIHX .



Kunacc nruner. Toner. Cpena oburtanust u TpeOOBaHUs, KOTOPbIE OHA MPENBSABISIET K Oprann3anuy nTul. OnepeHue u pasHooOpasue ero
¢ynkumii. Ctpoerne u ¢pynkunu nepa. Kak nruna neraer? OOnerdenue tena. OrpaHn4eHne Ha NCIIOIb30BAHUE 3€JIEHBIX PACTUTEIBHBIX KOPMOB
JetarommMu nTunaMu. MHTeHCHBHBIM 0OMeH BemecTB. UeThipexkaMepHOe cepiue M ero Omojiormueckast poib. Illest ¢ TonoBol M YemroCcTH
CTAHOBSITCSI OCHOBHBIM MaHUMYJIUPYIOIIUM opraHoM. be33yOriii kimoB, 300 1 nx Onosnormueckast poib. OcoOOEHHOCTH IBIXaHUS NTHLL JIETKHE U
BO3/yIIIHbIE MELIKH. Y CJIOKHEHHE MMOBEICHUs U LICHTPAJIbHON HEPBHOM CUCTEMBL. | JTaBHBIN OpraH 4yBCTB — 3PEHHUE.

PasmuOkeHue u passutue nTuil. 3a00Ta O MOTOMCTBE: KPYITHOE SHLIO, HACH)KMBAHNE U BHIKAPMIIMBAHUE, 3AIIUTa NTEHLOB. BRIBONKOBEIE
U NITEHLOBbIe NTULBL. Bpaunbie MHCTHHKTHIL. JKu3HeHHbIH Uk nTULbl. Ce30HHBIE MUTPALIUH U UX MpuuuHbL. OCcenible 1 MepeIeTHbIC ITHIIBL

OCHOBHBIE HKOJIOTHYECKUE TPYIIBI ITUL]; BO3AYIIHBIE (KO30I0H, CTPUKH, KOJHOPH M JIACTOYKH), Ha3eMHO-Oeraromue (CTpaychl, Apodul
U JKYPaBJIM), THEBHBbIE XUIIHUKH, COBBI, BOJHO-BO3AYIIHBIE (Yaliku U TPyOKOHOCKIE), BOOHO-NIPUOpEKHBIE (KYJIUKU, MACTYIIKH, aUCTOOOpa3HbIe
u (uamuHro), BomorUaBaromue (ryceoOpasHble W IENWKaHbI), HBIPAOMKE (rarapbl, MMOTAHKW, OAaKJaHbL, NMUHTBHUHBI), HA3€MHO-JIECHbIE
(xypuHbIe), npeBecHble (pakineoOpa3Hble, KYKYIIKH, NTHLLI-HOCOPOTH, TyKaHbl, MOMyTau, AATIbL roidyOu, BOpoObHHbIE). XapaKTepHbIE MTHLbI
CBOEH MECTHOCTH.

Ponp nTun B mpupone M B JKU3HHU 4esoBeKa. IIpOMBICIOBBIE ¥ OXOTHMYBH NTHUIBI M PALIMOHAIBHOE HCIIONB30BAHHE HUX PECYPCOB.
OxpaHa NTHI U NPUBJIEUEHNE HACEKOMOSITHBIX NTUL. J[oMaIiH1e NTHULIBL.

Knacc mnekonuraromue. MHTreHcudukanus oOMeHa BeriecTs. BonocsiHONW TOKpOB U pazHooOpasue ero pynkuumii. Bropuunoe HebO,
CJIOJKHAsl JKeBaTeJbHAsI MOBEPXHOCTh INEYHBIX 3yOOB, muddepeHunmnpoBka 3yOHOH cucTeMbl M 00paboTka MUIIM BO PTy. UeTbipexkamepHoe
cepaue. Passutre HeHTPanbHON HEPBHOW CUCTEMBI U OPraHOB 4yBCTB. IIpoucxoxaeHre MIIEKONMUTAOLIUX.

PasmHOKeHUE U pa3BUTHE Y OIHOMPOXOIHBIX, CYMUYaThIX U IUIALIEHTAPHBIX. 3a00Ta O MOTOMCTBE: YTPOOHOE Pa3BUTHE, BHIKAPMIIUBAHHE
NETSHBIIIEeH MOJIOKOM, OOy4eHHUe.

OCHOBHBIE 3KOJIOTHUYECKHE TPYIIbl CYyMYaThIX, IUIOTOSAHBIX (XUIIHBIE U HACEKOMOSIAHBIE), PYKOKPBUIBIX, KOIBITHBIX (XOOOTHBIE,
HEeTMapHO- W TMAapPHOKOIBITHBIE), MEJKUX PACTUTENbHOSOHBIX (3aiilieoOpasHble W TPBI3YHBI), MPHUMATOB U MOPCKHX MJIEKOMHTAIOIINX
(xuTooOpa3Hble U JacTOHOTHE). PONh MIIEKONHUTAIOLINX B IPUPOAE U B KU3HH YeJoBeKa. [IpOMBICIOBbIE M OXOTHHYBU 3BEPU U PALIMOHAIBHOE
UCTIONBb30BaHNe UX pecypcoB. Oxpana 3Bepeil. Jlomamane 3Bepu, pasHooOpasue U MPOUCXOXKIEHHE UX TOPOA. XapaKTepHbIe MIICKOIHUTAIOIINE
CBOEH MECTHOCTH.

JlaGopaTopubie padoter: Cxener u mokpossl peid. [ToTepu Teria yepes noBepxHOCTh. CKeneT U MOKPOBbI NTHIL. 3yOHast CHCTEMA H MEX 3BEpei.

3akmouenue (1 4.)

JKvuBoTHBIE — camblii sApKuil mpumep Omomoruyeckoro mporpecca. Camoe pa3zHOoOOpa3zHOE LAPCTBO JKUBBIX OpraHm3mos. Illupoxoe
pacnpocTpaHeHHEe JKUBOTHBIX. PazHooOpasne THMOB JKUBOTHBIX M pa3HooOpasue B Tune. CIIOXKHBIE U MPOCThIE KUBOTHBIE. CaMble CIIOJKHBIE:
(bopMBbI MoOBeneHus], OOIECTBEHHAs KU3Hb, PA3MHOKEHHE, KU3HEHHbIE IUKJIbIL, (HOopMbI 3a00TEI 0 MOTOMCTBE. BeHel 3BOMOLNN KUBOTHBIX —
YEJIOBEK.

Yacel no BbIOOPY yuHTeJIs1: 6 4.

8-ii kanacc (70 4., 2 4. B HeAe110)
«BNOJIOT'US. YEJTOBEK>

Beenenue (1 4.)
Uenosek — OnoconnabHoe cyuiecTBo. CHCTEMAaTUYECKOE MOJIOKEHUE YesloBeKa. UenoBeK — KUBOTHOE (reTepoTpod, MUTaAHUE C



MIOMOIIBIO PTa, MOABMKHOCTD), TO3BOHOUYHOE U MJICKOITUTAOIIIEE.
Yacrp 1. Teao yesioBeka KaK caMoCTOsITeIbHbIH opraiusm (57 4.)
CrpykTypa u pyHKIUH Ye0BedecKoro Teja (6 4.)

OcHoBHbIE (PYHKLIMM OpraHW3Ma. MHTAHUE, JbIXaHWE, BBIACJICHUE, NBUKCHHE, PAa3MHOXKEHHE, pasIpakuMOCThb, OapbepHas. Cucrema
OpPraHOB OCYILIECTBJIIET OAHY OCHOBHYK (YHKIUIO. OpraH — 3BEHO B BBINOJHEHHH OTOH (QyHkimu. OCHOBHBIE CHCTEMBI OPTaHOB
(HI/IH_IeBapI/ITeJ'IbHaﬂ, AbIXAaTCJIbHAA, BbIACJIUTCIIbHAA, OMOPHO-ABUTATEC/IbHAA, PCIIPOAYKTUBHAA, OpraHbl YyBCTB, HEPBHA, KO}Ka)j X COCTaB H
B3aUMHOE PaCIHOJIOKEHHE.

OpraH " TKaHb. THUIILI TKAHEH: SHUTCJIMaJIbHasA, MbILICYHAA, COCAUHUTCIIbHAA, HCPBHAA, PEIIPOAYKTUBHAA.

Krnetka u ee CTPOCHUEC. OcHoOBHbIE OpPTaHEIJIbI KJIETKU U UX (I)YHKLII/II/I Txaneast KUOKOCTD — CpE€aa KIIETOK OpraHU3Ma.

JlaGopaTropHbie padoThbl: 3HAKOMCTBO C MpernapaTaMu KJIETOK U TKaHEH.

Kak o0ecnieunBaeTrcs 1e10cTHOCTB opranusma (17 4.)

OyHKIMK, O0eCceYnBaOIUe LEJOCTHOCTh OpPraHM3Ma. KPOBEHOCHAs CHUCTeMa, JuMdaTthdeckas CHUCTeMa, HEpBHAs CHUCTEMA,
SHIOKPHUHHAS CUCTEMA.

Kposr u kpoBeHocHasi cucrtema. KpoBb — coenuHutenbHass TkaHb. DOpPMEHHbIE 3JIEMEHTHl KPOBU: SPUTPOLMTHI, JIEHKOLUTHI,
TpomOoruTel. [lmazma. @PyHKUIMM KPOBU: TPAHCHOPTHAs, Tra3000MeHHas, 3aIUMTHAs, TIOANEPKAHUE IOCTOSHHOW TEeMIepaTyphl Tea,
uHpopmanmonHas. I'pynmber kposu: ABO; pesyc-axrop. Ilepenusanue kposu. [locTostHCTBO cocTaBa KpoBH. bonesHu kpoBu. AHaIH3 KPOBH U
nuarHoctuka 3abonesanuil. CBepTheiBaHIE KPOBHU. BocnanurenbHas peakuus.

Ctpoenne n ¢yHKIMM KpoBEHOCHOH cuctembl. Cepaue M ero miaBHas (QyHKUHMsS. BiusHMe MHTEHCHMBHOCTH pabOThl OpraHM3Ma H
BHEIIHUX BO3JeHCTBHI Ha padory cepaua. Cocynel: aprepun u BeHbl. Kanuiisapsl. ApTepuanbHas U BEHO3HAs! KPOBb. bONbIION U Mablif Kpyru
KpoBooOpatenus. [lornomenne KUCIOpoaa U BEIASIEHHIE YIJIEKUCIIOrO ra3a BEHO3HOH KPOBBIO B JIETKUX. BcachlBaHNE MUTATENBbHBIX BELIECTB U
MOTJIOLIEHUE KUCJIOpPOAA TKAaHSMM OPraHM3Ma U3 apTepUanbHOW KpOBHU. IIpOHMKHOBEHHME KPOBHM M3 apTEPHATIBHOIO PycClla B BEHO3HOE 4epe3
MOJIyTPOHULIAEMBIE€ CTEHKH KAUIIJISIPOB.

[IpenynpexxaeHne cepaeqHO-COCyIUCThIX 3a0oneBannii. [lepBast moMoIb MPH KPOBOTEUEHUSIX.

Jlumda u ee coiicTa. JInmparuueckas cucrema. TkaHeBast JKUIKOCTb.

HepBHas cucrema. 3HadeHHE HEPBHOH CHCTEMBI B PEryJSIIMM M COIJIACOBAHHOCTU (yHKIMH opranm3ma. Ilomsrme o pedrexce.
LenTtpanbHass u mepudepudeckas HepBHas cucreMa W ux posb. CTpoeHume M (QYHKUMHM CIHHHHOTO MO3ra M OTHENOB T'OJOBHOTO MO3ra.
PednexTopnas nyra. Poip BereraTHBHON HEPBHOM CUCTEMBI B PEryJsiLuU paboThl BHYTPEHHHUX opraHoB. Kopa 6onpmmx momymapuii.

JHaokpuHHasA cucrema. JKenesbl BHyTpeHHell cexperuu. [IoHATHE O rOpMOHAX U MyTAX UX TPAHCMOPTUPOBKH K KJIETKAM M TKAHSIM.
Mexanunsm BosneiicTBust ropmMoHoB. Cniennduyeckast peakiysi KJIETOK U TKaHeH OpraHn3Ma Ha BO3AEHCTBHE FOPMOHOB. POJIb HEPBHOW CHCTEMBI
B PEryJILUU XKeJle3 BHYTPEHHEH CeKPeLUn.

I'mmodus u ero ponp B mogAep kaHUM LENOCTHONW padoThl opranusma. LI{uToBHIHAS, MApPAIIUTOBUAHAS U MOKEIYAOYHAS XKele3a, UX
pOJb B TMOANEPKAHUHM LEJIOCTHOW padoThl opraHu3Ma. 3a0OyieBaHMs, BBI3BAHHbBIC HApyILIEHHEM (YHKUMH IMUTOBUAHONH M TOMKEITyJOYHOU
JKene3bl. YCIIOBHsSI BO3HUKHOBEHMsI caxapHoro nuadera. HanmoueduHukw, WX  pojb B MOAAEPIKAHUU LEJIOCTHOH padoThl OpraHu3Ma.
BryTpucekperopHas GyHKIHS MMOJIOBBIX XKeJie3. BTopuyHbIe MONOBbIE MPU3HAKH.

JladopaTopHbie padoTbl: PaccMoTpenue npenapara Ma3ka KpoBu. M3MepeHue mysibca 10 U TOC/e Harpy3KH.



JABH:KeHHe U 00MeH BemlecTB B opranusme (19 4.)

Onopa, aBuxenne u 3amuTa. CocTaB U CTPOEHHE ONOPHO-IBUTATENIbHOTO annapaTa. BakHelile oTaensl ckenera yenoBeka. OyHKUNUU
ckenera. Poct ckenera. Tunsl coenquHenus: kocredl. CycraBbl. XpsileBast TKaHb CyCTaBOB. BimsiHue OKpysKaromiel cpenbl M o0pasa SKU3HU Ha
oOpa3oBaHue U pa3BUTHE CKeneTa. [lepesoMbl 1 BBIBUXH.

Mpinel, ux ¢yHkund. OCHOBHBIE TPYIIIBI MBI Tesa dYeloBeka. CtaTuueckas M JUHAMUYECKash HArpy3Ku MbIIL. BiusHue putma u
Harpy3k# Ha paboTy MBI, Y TOMJICHHE TIPU MBIIIEYHOH paboTe, poib akTUBHOTO oTabixa. Cyxokmnus. PacTsokeHne CBSI30K.

[lepBast momowpe npu ymubdax, PacTsDKEHHMSIX CBA30OK, INMEPeoMax M BBIBUXAX. 3HAueHHe (PU3NYECKOrO BOCIUTAHMSA M TPyHa IUis
dbopMupoBaHHs CKeJeTa 1 pa3BUTHs MbIL. [IpenynpexxaeHne HCKPUBIICHUS TIO3BOHOYHHKA M PA3BUTHSI TNIOCKOCTOIIHS.

KposocHabxerne MpIin U KocTeil. Posib HEpBHOM CUCTEMBI B YIIPABICHUH ABHKEHHEM.

baprepnas ¢pynxuust opranusma. Ponp koxu B ee odecriedennn. CtpoeHue u pyHKUIUU KOXH. Poib Koku B TepMmoperyssiuuu. I uruena
KOXXU, TUTHEHn4eckne TpeboBaHms Kk onexne u oOysu. IlpodunakTrka u mepsasi moOMOIIb P 03KOTrax U OOMOPOXKEHUH.

Jpixanue. buonornueckoe 3HaUeHNE IbIXaHUsI. BO3IyXOHOCHBIE TIyTH U JIETKUE, UX CTpOeHHE U (PyHKIMN. MeXaHU3M BIOXa M BBIIOXA,
ponbp auadparmel, MexXpeOepHOH MyCKynaTypbl U TPYAHOH KJIETKH B 3TOM mponecce. JKW3HEHHAass €MKOCTb JIETKUX. Poib HEpBHOU H
SHAOKPUHHOHN CHCTEM B PEryJISLUU IbIXaHUs. 3alluTa OPraHoB AbIXaHus. MexaHu3M razoodMeHa B Jierkux. IlepeHoc Kuciopona u yrieKucyioro
rasa kpoBbto. KierouHoe npixanue.

I'mruena opranoB nbixaHust. MIckyccTBeHHOE AbpIxaHue. 3a00yeBaHusl OPraHOB AbIXaHUS, UX MPOoPUIaKTHKA. BpenHoe BiIusHIE KypEeHHUs.

Huranue. CtpoeHne W (QYyHKIUHM NUIIEBAPUTENBHONH cHCTeMbl. POTOBas MOJOCTh M mepBUYHAs oOpaborka nmmu. JKemymouHo-
KHMIIEYHbI TpakT M MMILIeBapeHHe. buojoruueckuil cMbICll MNepeBapuBaHus MNUIM. BcacblBaHHE NUTATENbHBIX BEIIECTB B KPOBb.
BuyTpuxnerounoe nuinesaperue. OKUCIEHNE OPraHUYECKUX BEILECTB U NoydeHue sHepruu B kierke. AT®. benku, kupbl ¥ yraeBOIbI MULIA —
UCTOYHUK 3JIEMEHTAPHBIX «CTPOUTEIbHBIX OJIOKOB». ENMHCTBO 3JIEMEHTAPHBIX CTPOUTEIBHBIX OJIOKOB BCETO JKUBOTO B Onochepe.

PaunonanbHoe nutanue. Cocras nuiy. Butamunsl. DHepreTuueckasl U NUILEBas LIGHHOCTb pa3ju4HbIX NponykTos. Ilpenynpexnenue
TJIMCTHBIX U JKEJTyTOYHO-KUIIEYHBIX 3a00JI€BaHNMN, TUIIEBBIX OTPABJICHUH, epBast JoBpaueOHask IOMOLIb PU HHX.

Boinenenune. YnaneHne TBEpABIX, JKUAKUX W Ta3000pa3HBIX BEIIECTB W3 OpraHm3Ma (KUIIEYHUK, BBIIEIMTENBbHAS CHCTEMA, KOXKa,
jerkue). buonorndeckoe 3HaUSHUE BBIAEIEHHSI MPOAYKTOB OOMEHA BELIECTB.

Ponp kpoBH B BBIBEIEHMHM KOHEYHBIX MPOAYKTOB OOMEHa BEIIECTB KJIETOK. OpraHbl MOUEBBIICIUTENbHOW CHCTEMBI, UX (DYHKIHUH,
npoduakTUKa 3a00IeBaHUN.

Oo6men BemecTB. OOMEH BelIeCTB HAa yPOBHE OpraHM3Ma U KieToK. [lmacTudeckuii W 3HepreTHUecKuii OOMEH U UX B3aUMOCBSI3b.
[IpeobpazoBanue TIFOKO3bI, AMHHOKUCIIOT U )KUPOB B OPTaHU3ME.

JlaGopaTopHbie paGotel: OnpeneneHye Npy BHEILIHEM OCMOTpPE MECTOMOJOKEHUs KocTel Ha Tene. (COCTaB BIBIXa€MOI'O U BbIABIXAaEMOTO
BO3/IyXa, pacyer *KU3HEHHOH eMKOCTH Jierkux. JleficTere epMeHTOB CitOHBI Ha Kpaxmail. CocTaBieHHe parfioHa.

«IlocTOSIHCTBO BHYTPEHHeEI cpelbl eCTh YCJIOBHE CBOOOIHOMH H He3aBUCHUMOH KU3HW» (15 4.)
BuyTpenHsis cpexna opraHM3Ma U TONAEpKaHHE €€ TOCTOSHCTBA. [omeocras. MexaHU3M OTPHLIATENbHON OOpaTHOW CBS3H.
Hetiporymopanbnas perymsauuns GyHKUNH OpraHu3Ma.
Nmmynurer. Yuenne .M. Meunukosa o ¢arouurax. Ponb nefikonuToB u antutej. UMMyHHBIA OTBET LIEJIOro opraHusma. MIMMyHHast
naMsITh OpraHu3Ma 1 BakiuHauus. CKOpPOCTb OCeNaHus 3pUTPOLUTOB — 0OOOIEHHast Mepa MMMYHHOW akTUBHOCTU Kpou. BUU-nHbpekus u ee



npoQUIaKTHKA.

310pOBBE: «IOCTOSTHCTBO BHYTPEHHEH Cpenbl €CTh YCJIOBHE CBOOOAHON M He3aBHCUMOMN >Ku3HW». IlpuHumn cnaboro 3ena. [IpuunHbI
BO3HUKHOBEHUsI OOJIe3HEl — HapyILlIeHne BHYTPEHHEH Cpelbl Ha YPOBHE LIEJIOr0 OpraHu3Ma, OpraHa, KieTku. Teopus kinerouHoil naronoruu (P.
Bupxos).

Hapymenne mocTtosisHCTBa BHYTPEHHEH Cpenbl 4YeOBeKa KakK CJIEACTBUE XUMHUYECKOro, OaKTepHaJbHOTO U BHUPYCHOTO OTPABICHHS,
pPannOaKTUBHOTO 3arpsi3HEeHus. IIpodunakTuka M mepBas MOMOLIb MPU TEIJIOBOM M COJIHEYHOM YAApax, 3JEKTPOLIOKE. AJUIeprUYecKue U
OHKOJIOTHYecKHue 3a00JeBaHus yenopeka. BpeaHoe BiIMsiHME KypeHUs, aIKOTOJIsl M yIOTpeOieHus: HapkOTHKOB. OOIIeCTBEHHASI pOJIb 3J0POBOTO
oOpasa KH3HU.

Boiciias HepBHasi AesiTeNIbHOCTh. YdeHue o Bbiciuell HepBHOH nestenbHocTH M.M. CeuenoBa u WM.II. IlaBnosa. besycnoBHble u
yCIIOBHBIE peJIeKChI U MX 3HaUeHue. bruonornueckoe 3Ha4eHnEe 00pa30BaHMs U TOPMOKEHHUS YCIOBHBIX pedIIeKcoB.

OcobeHHOCTH BBICLIEH HEPBHOH nAeATeNbHOCTH 4dejoBeka. CosHaHuwe Kak (QyHKIUs mMo3ra. MpmuieHne. BO3HUKHOBEHNE U pa3BUTHE
peun. ITamaTe u ee Buapl. bruonornueckoe U COLUANBHOE B MOBEICHUH Y€JIOBEKA. | NrMeHa yMCTBEHHOIO TPyaa.

Iloznanue okpyxaroero mupa. OmyineHusi. AHaJIU3 BOCTIPUSTHH.

Purmer xu3HN. bonpcrBoBanue u coH, pyHKIuM cHa. | uruena cHa. PexxuM IHA U 3M0pOBBIH 00pa3 KU3HU.

Opranbl 4yBCTB ueloBeKa U OKpyxaromas cpena. [lorsartue o6 ananmsaropax. 3pUTENbHBIA aHAIN3ATOP, €ro (PYHKIIMOHUPOBAHHUE U
3HaueHne. Benyiuee 3HaueHne 3peHus B nosydeHUH nHpopMannu ob okpyxaroeit cpene. Ctpoenue riasa u 3peHne. OCHOBHbIE HAPYIIEHHS U
3aboneBanus riaza. CiyxoBol aHamu3aTop, ero (yHKIMOHHPOBAaHUE W 3HadyeHHe. YxXo u ciyx. Ctpoenne n ¢pynkumnu yxa. bonesnn opraHos
cinyxa. OOoHsTENpHBIN aHANIN3ATOP, ero PyHKUHOHUpOBaHUE M 3HaueHue. Ctpoerne u PpyHKIMM opraHoB oOOHsHMA. BKycoBoil aHammsaTop.
S3bIk 1 4yBCTBO BKyca. OpraHbl paBHOBeCHS, UX pacnojoxeHue U 3HaueHue. Ocsas3anue. I urneHa opraHoB UyBCTB.

Bocnpoussenenne 1 HHAUBUAYAJBbHOE PA3BHTHE. bUOIOrHYecKkuil CMbICT pa3MHOXeHUs. [IpUUnHbBI €CTECTBEHHON CMEPTH.

buonorudeckuii CMBICH NEPEKPECTHOTO PA3MHOXKEHUS. 1IepBrUYHBIE TONIOBBIE MTPU3HAKU.

ITonoBast cucrema, ee crpoenue u ¢yHkumu. OmnopoTBopeHune. MHOUBUAYanbHOE pa3BUTHE. DMOPHUOHAIBHOE PAa3BUTHE YENIOBEKA.
Pa3Butne dyenoBeka nocie poxkaeHus. BiausiHue ankoros, HIKOTHHA U APYTHX (PaKTOPOB HA TOTOMCTBO.

JKeHIuHBl 1 My>K4UHBL. BHOJIOrM4eCcKui CMBIC]I BTOPUYHO-ITOJIOBBIX IPU3HAKOB U IMOBEIEHUS.

JladopaTopusbie padorsi: [Iposepsre cBOIO MamsiTh. OOHAPYIKEHUE «CIIEMOTO MATHAY. 3PavyKoBbId pediekc.

Yacrtp 2._llcuxoaoruuyeckne 0CO0EHHOCTH YeaoBeKa (5 'l.)l

HpenMeT ncuxoyjorud. BzaumMocssi3p AHATOMHNYCCKHX, (1)I/ISI/IOJ'IOFI/ILI6CKI/IX U IICUXOJOI'NYCCKUX OCO66HHOCT€I>'I YCJIOBEKA U €0 Pa3BUTHUSA.
BzaumocBs3p 6I/IOJ'IOFI/ILIGCKI/IX 1 CONUAJIBHBIX q)aKTOpOB Ppa3BUTHA. TeMnepaMeHT " S5MOLUHU — TPOABJICHUEC B3aUMOCBA3U IMCUXOJOTHYCCKOIO U
(PM3MONOTHYECKOTO B YEJIOBEKE.

TeMnepaMeHT. (OCHOBHBIE THIIBI TEMIICPAMEHTA KaK OCHOBA O,[[HOI\/'I M3 TUHOJIOTHH JIMYHOCTH.

DOMOLMK 1 YMOLIMOHABHOE COCTOsiHUE (HacTpoeHue, addexT, ctpece, menpeccusi). TpeBOKHOCTh KaK SMOIIMOHAJIBPHOE COCTOSTHHE U KaK
XapaKTCpUCTUKa JUIHOCTHU. Ilo3uTHBHBIE U HETATUBHBIE CTOPOHBI TPEBOXKHOCTHU. BHemnee BBIPAXKCHUEC BMOLII/II\/'I.

Crnioco6bl BEIXO/1a U3 OTPHULATENBHBIX 3MOLMOHANBHBIX COCTOSHUI. AYTOTPEHHHT.

My>KCKOM M JKEHCKHUI THI TIOBEACHUS KaK MPOSIBICHHE B3aUMOCBSI3U OHOJIOTHYECKOTO M COLIMAIBHOTO B YEJIOBEKE.




HepackpriTble BO3MOXXHOCTH Y€JIOBEKA.

Yacel no BbIOOPY yuHTeIs1: 7 4.

9-it KJIACC (70 1.)
«BHOJIOTHs1. OCHOBEI OBIIEN BUOJIOT NH»

Beenenue (4 4.)
CucremHas mpupoja *Ku3HHU (JKU3Hb €CTh CBOWCTBO JKUBOH CHCTEMBI, a He ee 3yieMeHTOB). CTaThyeckast U JMHAMHYECKasl yCTOHYHBOCTH

(cpena — nctouHuK BemecTBa u sHeprun). OOMeH BewecTs. PoNb peryssiiuy B CyIIEeCTBOBAHUH JKUBBIX cucTteM. [loHsTre 06 oOpaTHOI CBsA3M Ha
npuMepe perysinuu oOMeHa BeIecTB (C YIIOMHHAaHHEM KUOEpPHETHKM). Y CTOWYMBBIE CHCTEMBI COCTOST W3 HEYCTOHUMBBIX 3JIEMEHTOB —
nybnupoBanne GYHKUUN U CUCTEM (Ha MPUMEpPe TEXHUUECKUX CUCTEM, )KUBBIX CHCTEM).

Hepapxusi perysITOpHbIX CHUCTEM (KJIETKa, OPTaH, OpraHu3M). Y POBHH OPTaHU3ALMH JKUBOTO. Peryisuus ocylnecTBISIETCS Ha KaXIOM
ypOBHE.

CroiicTBa *knBOr0: 0OMEH BEIECTB M MPEBPAIEHIe YHEPTUH, POCT, BOCIIPOU3BEACHHUE, Pa3APaAKUMOCTh, Pa3BUTHE.

Bui6oo: [1se rnaBHble npodaembl Ouosnorun: 1) Kak MOaAep KUBAETCSI MOPSAIOK U COTNIACOBAHHOCTD MPOLIECCOB B JKUBBIX CHCTEMAX; 2) KaK
TAKOH MOPSAIOK MOT BO3HUKHYTh B XOJI€ PA3BUTHS JKU3HU.

Yactp 1. Peryasinys HA KJI€TOYHOM YPOBHe opranusanuu (7 4.).

Knerounas teopust (P. 'y, A. Jlesenryk, M. llnetinen u T. IlIBarn). CTpoeHHE KJIETOK MPOKAPHOT U SYKAPHOT, KIETOK PACTEHUM,
rpubOB U JKUBOTHBIX (pUCyHKH). OCHOBHBIE (PYHKIIMH KJIETOYHBIX OpTraHeiul. B3anMoneicTBre iapa U MUTOIIA3MBbI B KJIIETKE.

XUMHUECKUI COCTaB JKUBBIX OpraHu3MoB. Heopranmueckue (Boma, MHHEpajbHbIE COJNM) M OpraHudeckue BemecTBa (Oenkw,
HYKJICHHOBBIE KHUCJIOTBI, YTII€BOBL, JUIUIBL: )KUPBI M MACJIa) U UX OCHOBHBIE (PYHKIIUU B OPTraHU3ME.

buocunTes Oenka kak perymupyemsblii npouecc. IIporpammuaoe obecriedeHne: posib reHoB. @epMEHTBI U UX PeryisTopHas (QyHKIHS
(6enku B posu PepMEHTOB 3aMyCKaOT OUOCHHTE3 OeNKa).

buocunTes yrineBonos Ha npuMepe ¢porocunTesa. IlocTyruieHne s3Heprun B KJIETKY M3 BHEIIIHErO NCTOYHHMKA (SHEPTHsI COJHLIA) M CHHTE3
NEPBUYHBIX OPTaHUYECKUX COCOUHEHWH M3 HEOPTaHWYEeCKUX BelecTB. PUKcalMs 3HEPTUU COJIHEYHOTO HU3JIYy4eHUs B (PopMe XHUMHUYECKHX
cBsizeil. ABTOTPOdbI U reTepoTpodnl. XeMOCHHTES.

OOwmeH BemecTB B KjeTke. MeMmOpaHa — yHHBEpCAJbHBIA CTPOHMTEIBHBIM MaTepual KJIETOYHBIX opraHeiul. llocTyruieHue BelecTs B
KJIeTKy. ParounuTo3 U MUHOLIUTO3.

U3BnedyeHne M MCIONBb30BAaHUE SHEPTUM, 3armaceHHOH B (opMe XHMHUYECKHX CBsizel. DHeprermueckuii oOmeH kietku. ATD —
YHUBEPCAIbHBIN NEPEHOCUUK SHEePruH. KpaTkocpodyHbIe U AONTOCPOYHBIE AENO SHEPTUU B OPraHU3ME.

Ilukn neneHuss W pa3BUTHA KJIETKH. MHTO3 M Meio3. Ponb reéHOB M XpPOMOCOM B Me€penade HACIeNCTBEHHBIX MPU3HAKOB B Psay
KJIETOYHBIX TOKOJICHUH U MOKOJIEHUH OPTaHU3MOB. Y HUBEPCAIBHOCTb N€HETUYECKOrO KOJA.

JIaGopaTopHbie padoTbl: CTpOeHHE KIIETOK PACTEHUH U JKUBOTHBIX. POJb (hepMEHTOB B YCKOPEHHH peakiyii 0OOMeHa BELIeCTB.



Yacrtp 2. Peryasinysi HA OpraHM3MeHHOM YPOBHe opraHuszanuu (7 4.)

®dusunogorudeckue peryasuuu (3 4.)

Perynsauus npoueccos >KU3HENESITENbHOCTH OPraHU3MOB KaK OCHOBA €ro LEJOCTHOCTH M CBS3U CO Cpenoil. I'omeocTas kak MeXaHH3M
NoJiep KaHuUs IIOCTOSTHCTBA BHYTpeHHeH cpenbl. HeliporymopanbHast peryisinus. 3HaueHne HepBHOH cuctembl. PeduexTopHast ayra.

Camoperymsiiss BereTaTHBHbIX (YHKUMH opraHu3Ma. Perynsamust KpoBooOpalneHHs], ABbIXaHUsS, MMOCTOSHHOH TeMmepaTypsl Tena (Ha
npUMepax TKaHeH, OpraHoB, CHCTEM OPTaHOB M BCErO OpraHu3ma). IMMyHHTET Kak peryisiTopHas CHCTeMa OpraHu3Ma. Perynsaius qBuKeHus.

OnTorenernyeckue peryasuuu (4 4.)

Pasmuoxxenue. IlonoBoe u Oecnonoe pasMHOXKEHHE W UX Ononorndeckuii cmbici. OOpazoBaHHe MOJOBBIX KiIeTOK. OTUIONOTBOPEHHE.
3urora — OII0IOTBOPEHHAs sIMLIeKJIeTKa.

OHToreHe3 — MHAUBUAYATBHOE Pa3BUTHE OpraHu3Ma. 3akoH 3aponbimesoro cxoncrsa K. bapa. OMOpuoHanpHOE 1 MOCTIMOpHOHATIBHOE
pasBuTHe. JKU3HEHHBIE LUKJIBL JTMUYUHKA U B3POCIBIA OpraHu3M, MeTamMop(o3, CMeHa MOKOJIeHHH. JIOCTOMHCTBAa U HEJOCTATKH Pa3HBIX THUIIOB
JKA3HEHHBIX LIUKJIOB.

Tunu4eBIi OHTOTeHE3 MHOTOKJIETOYHOrO OpraHu3Ma. BakHeilmmme cragum oOHTOreHesa. buonorndeckuii cMbicn ApoONeHUS U
SKBUIOTEHLUUAIBHOTO JENIeHHs KJIeTOK. M30pITouHast reHeTnyueckasl nHpopManus KakKIOW KIETKH — MPEANOChUIKA PEryysiuuu ee (yHKIHA B
nporecce pa3BUTUSl OpPraHM3Ma: BO3MOJKHOCTb pEreHepaluy, W3MeHeHHe (YHKUMH KiIeTKH B mpouecce ee auddepennmaunu. pobnenne
3apOJbIIIA CIYKUT MPEATIOCHUIKON pa3innyHoi AuddepeHranuy COCTaBISIOMMNX ero KIeTOK. OTHOCUTENBHOE MOJIOKEHUE KIIETOK B 3apPOJBILIe
U UX B3aUMOJICHCTBUE BIIUSET HA UX OYAYIIYIO CyAbOYy.

Y CTONYMBOCTh OHTOr€HE3a OT HAPYLIEHUM, €ro HampaBjieHHOCTb. lIpumepbl ypoOACTB, BBI3BAHHBIX HAPYIIEHHEM HOPMAJIbHOTO XOAa
pa3BUTHSL.

Yacrtp 3. Peryasinysi HA nonyJasiiMOHHO-BHJIOBOM YPOBHE opraHu3auuu (6 4.)

DKoJjorusi — Hayka O B3aMMOOTHOIIEHHUSIX OPraHM3MOB CO Cpenoil OOWTaHWs, BKJIOUAIOLIEH HX JKUBOE M HEXKHUBOE OKPYKEHHE.
B3anMooTHOImEHNsT OPraHM3MOB M UX aJanTalud K a0HOTHYECKUM (CBET, TEMIIEPaTypa, BIAXKHOCTb, CyOCcTpaT), OMOTHYECKUM (KOHKYPEHLIHS,
XUIIHAYECTBO M MApa3sUTH3M, MyTyaJu3M, KOMMEHCAIN3M, HEHUTPaJIU3M) M aHTPOIIOTEHHBIM (akTopaMm cpenbl. Ponb BHEIIHNX W BHYTPEHHUX
(bakTOpPOB B pEryJSILUU MPOSBICHUS HHAUBUAYAIbHBIX aANTAlMNA: CE30HHBIC HAPSIbI, TUHbKA, CE30HHBIA [UKJI JKU3HHU, CE30H Pa3MHOKEHUSI.
OcoleHHOCTH KM3HH B BOAHOH, HA3€MHO-BO3AYIIHOM, MOYBEHHOH cpenax. OpraHusm kak cpena oourtanus. IlonsaTue 06 sxkonornyeckoil Huie u
JKU3HEHHOH (opme.

3akoH ontumyma. Jlumurupyrommii ¢akrop. Perymmpyromas ponb (akTOpOB Cpenbl, 3aBUCAIINX W HE 3aBHCALINX OT IUIOTHOCTH
HaCeJIeHUs.

[Monmynsaums kak cooOIecTBO OpraHn3MOB ofgHOro Buaa. CTpykTypa momyssituu (IpOCTPAHCTBEHHAs, BO3PACTHAs, MOJIOBAs U T.I1.) U €€
BOCIIPOU3BEIECHIE B XO/I€ CMEHBI MOKOJEHUH 0cOOet. Perysiust YNCIeHHOCTH Y OPTraHU3MOB C Pa3HbIM YPOBHEM IUIOIOBUTOCTH M BbDKHBAHUS,
UX CBSI3b C 3a00TOH O MOTOMCTBE M O0pa3oM JKM3HU. Perynsiusi 4uCIeHHOCTH U ee MexaHu3Mbl IlomymsumoHHbli romeocras. OOmme
MPUHLMIBI 3KCIUTyaTalluy MPUPOAHBIX NMonmyJsiiuil. Ilepenpombicen kak MpUYMHA UCTOIIEHNS BOCIIPOM3BOANMBIX PECYPCOB.

Yactn 4. Peryasuus Ha 6uocdepHoM ypoBHe opranuzanuu (6 4.)




Okocuctembl. Ponb nmpousBoauTeneid, morpeduTeseil U pa3pyluuTesell OpraHuuecKix BEIeCTB U KPYyrOBOPOTE BEIIECTB M MPEBPALIEHUH
OHEPruu B MpPUPOAC. HI/IH_[eBbIe CBA3U OPTaHU3MOB B 5KOCHUCTCMAX. CocraBiieHHE CXEM nepeaadn BEIECTB U SHEPIrUu L[el'[efl IMIUTaHUuA (L[el'[efl
HI/ITaHI/Iﬂ). HaCT6I/IH_[Ha$I " ACTPUTHAA NMUIICBLIC LCTIN. HI/IH_[eBbIe nupaMHubl Ha CYHIC U B OKCAaHC.

Cpenoobpasyromasi pojib  OpraHU3MOB, OHOIIEHO3a, IMOHSATHE O OWOTeoleHO3e U OHOKOCHBIX cucTeMax. CyKIeCCHOHHas CMEHa
OMOLIEHO30B U MOHSTHE O KJIMMakce. BoccTaHOBUTENbHAS CYKLIECCHS.

OcobenHoctu arposkocucteM. PazHooOpasue arposKoCHCTeM, POJib YeJIOBEKa B X CO3JAHUH.

buocdepa — rmobanbHas skocucrema. B.U. BepHanckuii — OCHOBOMOJNIOKHUK yueHHsI 0 Omocdepe. DIeMEHTapHBI COCTaB JKUBOTO
BemnecTsa. Poib OnopasnooOpasus B moaAep:KaHUN yCTOWYMBOCTH KPTyOBOPOTA BelnecTB. Pob yenoseka B buochepe.

Yacrse S. DBogonus Kak peryJjnpyemblii npouecc (20 u.)

I'eHeTnKa — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYUBOCTH (8 4.)

HacnenCcTBeHHOCTs M HU3MEHYMBOCTb — CBOWCTBA OpPraHM3MOB. ['€HeTMka — Hayka O 3aKOHOMEPHOCTSAX HACJIEACTBEHHOCTH U
U3MEHYMBOCTH. 3aKOHBI HacjaenoBanus npusHakoB W.-I'. Mennens. [IpaBuio JOMUHUPOBAHUS U UCKITIOUEHUs U3 Hero. [IpaBuio He3aBUCUMOTO
pacwmerieHnst mpusHakos. [IpuHnun ynctorsl ramer. ['enotun u ¢penotun. B3aumoneicTre reHoB.

I'enetuueckoe ompeneneHue Imoia U CBA3b TE€HOB ¢ xpomocoMamu. CreruieHHoe HachenoBaHue. lLluronornueckue OCHOBBI
HaCJIEZICTBEHHOCTH. 3aKOH JIMHEHHOT'O pPacIoIOKEeHUsl TeHOB B XPOMOCOME: CLIETNIEHHOE HACJIeJOBaHHe U KPOCCUHIOBEP.

IIpumeps! n3menunBocTH. Hopma peaxiuu: HaclenCTBEHHAass M HEHACHENCTBEHHAas W3MEHYMBOCTh. ['eHoTUn m QeHoTun. Myrtamum.
I'maBHOE 000OIIEHME KITACCHUECKOW T€HETHKH: HACIEAYIOTCS He NMPHU3HAKH, a HOPMbI pearnpoBaHus. PeryiaropHas mpupoja peamu3aliu
HACJIeICTBEHHOH MH(POPMALINK B XOJI€ OHTOT€He3a.

Hacnenosanue npusHakoB y yenoBeka. HacinencTsenHble OONE3HH, X MPUYHHBI U IPEAYIPEKICHHUE.

I'eneTnueckas uHxeHepus. [ eHernyeckn MOAU(UIIMPOBAHHBIE [ITAMMbI MUKPOOPTAaHU3MOB, COPTa PACTEHHH U JKUBOTHBIX: pPeajibHbIC
NOCTOMHCTBA, MHUMBIE HCIYTH, PEalbHbIE U MOTEHLUAJIbHbIE ONMTaCHOCTH.

IBosrouus (12 4.)

U.-P. JlapsuH u A.-P. Yosiec — OCHOBOIOJIOKHUKH TE€OPHUH BOJTIOIIIMH OPraHU3MOB. MOJIeNb SBOIOINH MyTEM €CTECTBEHHOTO 0TOOpa.

YueHue 00 UCKYCCTBEHHOM OTOOpE — OCHOBA ceneKiuu. [I[puMeHeHne 3HaHui O 3aKOHOMEPHOCTSIX HACIEICTBEHHOCTH U M3MEHYHBOCTH,
UCKYCCTBEHHOM OTOOpE NPU BBIBEACHUH HOBBIX MOPOI M COPTOB. I eHeTnueckas uHxeHepus. | eHeTndeckn MOIU(UIIMPOBAHHbBIE I[ITAMMBI
MHUKPOOPTaHU3MOB, COPTA PACTEHHUI U JKUBOTHBIX. PEAJIbHBIE TOCTOMHCTBA, MHUMBIE HCIYTH, peajbHble U MOTEHUHAIBHBIE ONMTACHOCTH.

JIBIoKyIIMe CHJIBI W pe3yNbTaThl 3BoNMOLMH. PopMmupoBaHue mnpucnocobneHnii k cpene oOutanms. OTHOCHTENBHBIA XapakTep
PHUCIIOCOOJIEHHOCTH.

Bun u BunoobpazoBanue.

Cucrema opranmueckoro mupa. CuperenbcTsa 00 3BONOLMN U3 OONACTH CHCTEMATHKH, CPABHUTEIBHOH aHATOMHH, MaJEOHTOJOIHH,
sMOpuosnorun u duoreorpaduu.

VYuenne A H. CeBeproBa O INIaBHBIX HaIlpaBJIEHUSAX 3BOJIIOLIMOHHOrO Ipolecca. buosnornueckuil mporpecc U MyTH €ro JOCTHXKEHHUs
(apomopd 03, mauoananTtays U gereHepanys). J{uBepreHuuns, opraHudeckoe pa3Hoodpasue U uX OMOJOrHYECKHI CMBICI.

IIpoucxoxknenne xu3HU Ha 3emse. Kierounas ¢opma opranmsanmm ku3HH. lIpomcxoskmaeHune sykapuoT. BosHuMKHOBeHHE
MHOTOKJIETOYHbIX. CKeJeTHass pPeBOJIOLMs. BBIXOA MHOrOKJIETOUHBIX Ha cyiny. Ha3emHble NMO3BOHOUHBIE — Kak COOOIIECTBO COOPIIMKOB




yposkasi. UenoBek — IUIOTh OT TUIOTH Ha3€MHBIX MO3BOHOYHBIX. JKOJOTHYECKast POJb YeJloBeKa B Onocdepe — cynepnorpeOnTens BCEBO3MOKHBIX
PeCypcoOB, BKJIOUast MUHEPAJIbHBIE.

JlaGopaTopHblie padorbr: Omnucanve (HEHOTUINOB PACTEHHH M KMBOTHBIX. 3MEHYNMBOCTbH NMPH3HAKOB Y PACTEHHI, JKUBOTHBIX U YEJIOBEKa.
ITpucrocoOGneHHOCTD K cpene OONTaHNs Ha PUMEPE OTAENBHBIX MPEACTABUTENEH PaCTEHUI U JKUBOTHBIX.

Yactp 6. B3aumooTHOIEHHE YeI0BEKA H NPUPOALI (6 4.)

HazemHble TO3BOHOYHBIE KaK COOOLIECTBO COOPIIMKOB ypoxkasi. UelloBeKk — IMIOTh OT IUIOTH HA3€MHBIX MO3BOHOYHBIX. JKOJOTHYECKAs
poip uenoBeka B Omocdepe — cyneprnoTpeOUTeNb BCEBO3MOXKHBIX PECYpPCOB, BKJIOUas MUHepaibHble. OCHOBHBIE 3TaIlbl MPOUCXOXKICHHS
YeJIOBEKa. ABCTPAJIONHUTEKH, AapXaHTPOMbI, MaJICAaHTPOIbI, HEAHTPOMbL. BBIXOA 4YeNOBEKOOOPa3HBIX O0e3bsiH B OTKPBITHIH JaHAIMAQT.
[IpocTpaHCcTBEHHAs SKCTPANOJISILUA — UCTOYHHUK pa3yma U opyauiiHoi nesrenbHOCTU. [lonynennsiii xumauk. OT cTaga K KOJUIEKTUBY. Peub u
BTOpasl CHUTHAJIbHAs CHCTEMa KaK CpPENCTBO YIPaBJeHUs KOJUIEKTUBOM. OCBOeHHE OrHsA. BOJbIION KOJJIEKTHB M OXOTa Ha KPYITHBIX
MJIEKONUTAOIIMX. BO3HUKHOBEHHE UCKYCCTBA U PEJIUTHUH.

Heonutnyeckass peBOMIOLMA. KPU3HUC NPHUCBAMBAIOIIETO XO3SHCTBA — MEPBBIM 3KOJOTMUECKHMN KPU3HUC B HCTOPUU YEJOBEYECTBA.
[TIpousBonsiee xo3sicTBO. Kakaplii mar B COBEPIIEHCTBOBAHUU NMPOU3BOAUTEIBHOCTH TPYAa — NPEANOChUIKA K POCTY YUCIEHHOCTH HACEJEHUS.
Pacmmpenne pecypcHoil 0a3el M MOCIeNOBaTEIbHOE OCKYACHHE HEBO30OHOBHMBIX, a 3aT€éM U BO30OHOBHUMBIX pecypcoB. OrpaHHYEHHOCTH
PECypCOB MJisi U3TOTOBJICHHUSI OPYIUN — OTKPBITHE TEXHOJIOTMW BBIMJIABKH U 00pabOTKM MeTayyioB. BeipyOka jecoB, mepexoa K KaMeHHOMY
CTPOUTENBCTBY M A00OBIME KaMEeHHOro yriist. [IpomblliieHHas PEeBOJIOLMS M HAYYHO-TEXHUYECKUN mporpecc. 3eneHast pepojronus. [lewanbHas
cyapba HapOIOB, PEIIMBINUX CBOM JKOJOTHYECKHe MmpoOseMbl (yrpo-GUHHBI, mamyachl). YeaoBeuecTBO MOKa HE HAILIO MyTeH YCTOWYHUBOIO
pPas3sBUTHSL.

CoBpeMeHHBIH 3KOJIOTUYECKUH KPU3UC W aKTUBHBIN oTBeT Ouocdepsl. [IpobieMbl 3arpsis3HeHUs, UCHEPHAHUS PECYPCOB U Pa30pPEHUs
3eMeJIb, BHIMUPAHHS KIIFOYEBBIX 3BEHBEB OMOCHEPHOro KPyroBOpOTa, MEPEHACENIEHHS], TOJI0AA.

Kax mpenoTspatuth najapHeiee pa3BUTHE 3KOJOTMUECKOTO Kpusuca. J{Ba myTH denoBedecTBa (CaMOOTpaHWYEHUE WIIH TIOUCKH MyTeH
ycroiunBoro pa3sutus). HeoOxoauMocTs 00beNMHEHNST YCUITHI BCEro YEIOBEYECTBA B PEIIEHUH MPOOJIeM SKOJIOTMUECKOTr0 KPU3Hca.

JIaGopaTopHbie padoThi: M3y4yeHne ObITOBBIX OTXOAOB B KBAPTHUPE.

3akiouenue (2 4.)

Ponb Ouonorun B xu3Hu moaei. OCoO3HaHWE MCKITIOUUTENBHON POJIM KM3HU Ha 3eMiie B CO3JAaHUH M NOAJEPKaHUH OJaronpHsITHBIX
YCIIOBUH JKU3HH YeJIOBeuecTBa. Posb 3Kkonormueckux u OMochepHbIX 3HAHUN B YCTAHOBJIEHUHU MPEAENioB 0e30MacHON akTUBHOCTH JiroAeil. Ponb
MECIHULHMHLBI, CEJIBCKOIO U JICCHOTO XOSﬂﬁCTBa, 6I/IOTeXHOJ'IOFI/II/I B pCLICHUH npo6neM, CTOAINUX MEPEA YCTTOBEHECTBOM



TemaTnueckoe NJIAHHPOBaHHE MaTepHasa
¢ HCMOJIL30BaHHEM 000PYyA0OBaHHs 00pa30oBaTe/IbHOT0 nenTpa «Touka pocra»

TemaTn4yeckoe IJIAHHPOBaHMeE B S KJ1acce
«bNOJIOTI'"Us1 — HAYKA O Y)KUBOM MUPE»

Yacte 1. buonorus — Hayka 0 )KUBOM MUpPE
Yacts 2. MHOTrOOOpasne )KUBbIX OPTaHU3MOB.
Yacts 3. XKu3Hp OpraHn3MoB Ha IUTAHETe 3eMJIS
Yactb 4. Yenosek Ha riaHeTe 3emMiist

Ne IleneBast KoJji-Bo OcHoBHbBIE BUIBI Hcnosip30BaHHE
= Tema Coaepxanue j esITeIbHOCTH
n/n YCTAHOBKA | 4aCOB él 000pya0oBaHUS
ypoxa 00yAIOIIMXCH HA «Touxa pocTa»
YpoOKe/BHEYpPOIHOM
3AHSATHH
. Buosoruss — Hayka o xxuBoM mupe (8 u)

1 Metoapl nsyuenus
’KUBBIX OPTaHU3MOB:
HAOmoIeHUE, H3MeE-
peHue, dKCrepu-

Hcnone3oBanue yBe-
JIMYUTEBHBIX TIPUOOPOB
HPH U3YIEHHH O0OBEKTOB
JKUBOW MPUPOIBL. YBe-

MEHT. IMYUTETbHBIE TIPUOOPHI:
Jlabopamopnas pa- | nymsl pyqHas, IITaTHB-
ooma No 1 Hasi, MUKpockor. P. I'yk,

«H3ydenue ycTpoi-
CTBa YBCIINIUTECIIb-

A. BaH JleBenryk. Yactu
MHKpOcKona. MUKpo-

OOBsICHATE HA3HAUE-
HUE YBEITUYUTEIbHbBIX
npudOpoB.

Paznmuats pydnyro u
IITATUBHYIO JIyTIb,
3HaTh BEMYMHY MOy~
4aeMOro € UX [IOMO-
IIbIO YBEJIUYEHHUS.

1

VMmeHne paboTarts ¢ 1a00paTopHBIM
000pyIOBaHUEM, YBETUYUTEIbHBIMU
npubdopamu. M3y4ate yCTpoHCTBO MU-
KpPOCKOTIAa M COOMOAaTh MpaBmIa pa-
OOTBI C MUKPOCKOTIOM.

CpaBHMBATh YBETMYEHHUE JYIIB U MU-
KPOCKOTIA.

[omy4aTs HaBBIKK PabOTHI ¢ MHKpPO-
CKOTIOM TIPH M3YYEHHH TOTOBBIX MU-

Mukpockon
CBETOBOM,

U poBO




HBIX IPUOOPOB»

npenapar. IIpasuna pa-
OOTBI C MEKPOCKOTIOM.

KpOIIpenaparTos.
Cobmonate mpasmia paboTsl B Kabu-
HeTe, oOparieHus ¢ 1ab0paTopHbIM

obopynoBaHHEM

Knerounoe ctpoe-
HHE OPTaHNU3MOB.
Msuoroobpasue Kiie-
ToK. MeToap! usyue-
HHSA JKHUBBIX

Crpoenue kineTku. TkaHH
Knerounoe crpoenue
JKUBBIX OPTaHI3MOB.
Knerka. Yactu knetku u
WX Ha3HAYCHUE.

BriaBiate vactu
KJIETKH Ha PUCYHKAX
yueOHMKa, XapaKTe-
PHU30BaTh UX 3HAYE-
HUE.

VMmeHne paboTarts ¢ 1a00paTopHBIM
000pyIOBaHUEM, YBEIHMUUTEbHBIMU
npubdopamu. Habmoxate gactu u op-
TaHOUAbI KIIE€TKH HAa TOTOBBIX MUKPO-
npernapaTax Mo MajJIbiM U OOIbIINM




No T C Ienesas Kon-50 OcHOBHBIE BUbI Hcnoan3osanue
o/n ema ofepxKaHue yeramoBka | wuacos AesITeJIbHOCTH 060pyI0oBaHHsI
ypoka 00y 4AIOLIMXCST HA «Touka pocta»
YpoOKe/BHEYpPOIHOM
3AHSITHH
2 | OpraHu3MOB. Ha- [Tonsarue o Tkanu. Tkanu | CpaBHMBATH >KUBOT- 1 YBEIUYEHHEM MUKPOCKONA U OMHMCH- | Mukpockon
OmozneHue, u3Mepe- | KUBOTHBIX M PACTECHHIL HYIO U PaCTUTEJIbHY O BaTh UX. Qg poBoii,
HUe, skcriepuMenT | UIx GpyHKImm. KJIETKH, HAXOAUTh Pazmiuate oTAenbHBIE KIETKH, BXOAA- | MUKpOIpena-
Jlabopamopuas pa- 9epTHl UX CXOJCTBA U mue partsl
ooma Ne 2 pasIugusL. B COCTaB TKAHH.
«3HaKOMCTBO C Paznudate TKaHM Ku- O6006maTe 1 PUKCUPOBATH PE3YJIbTA-
KJIeTKaMHU pacte- BOTHBIX U pacTeHHUI ThI HAOITFOICHMIA, 1€7aTh BHIBO.BL.
HHID) Ha PUCYHKaX yueOHU- Cobmoaats mpasuna paboTsl B Kabu-
Ka, XapaKTepU30BaTh HeTe OMoJIorHH, 00pareHus ¢ 1ado-
UX CTPOEHHUE, 00bsic- paTopHBIM 00OPYIOBaHHEM
HATH UX (PYHKLHH.
3 OcobeHHOCTH XUMH- | XUMHYECKUH COCTaB Paznnuate Heopranu- 1 Habmoate AeMOHCTPALMIO OTIBITOB
4ECKOr0 COCTaBAa KJIETKU. 4eCKHe U OpraHuye- yUUTEIeM, aHATU3UPOBATh UX pe-
JKUBBIX OPraHU3MOB. | XMMHUYECKHE BEIleCTBA | CKUE BELIeCTBA KieT- 3YJIBTATBL, I€1aTh BBIBOIBL.
Heopranuueckue U | knetku. Heopranmye- KU, MUHEPAIbHbIE CO- AHamu3upoBaTh TNpEJCTABICHHYIO HA
OpraHHYecKue Be- CKHUE BellecTBa KIETKH, T, OOBACHATD UX PUCYHKAX y4eOHHMKA MH(POPMALIHIO O
IECTBA, UX POTb B UX 3HAUEeHME 1/ KIeTKH | 3Ha4eHue Jnd opra- pesyJbTarax omelTa, pabortas B mape
OpTaHu3Me u oprarmMa. Opranmde- | HA3MA. VMmeHnne paboTarth ¢ 1a00paTopHBIM
CKHUE BEIIECTBA KICTKU, obopynoBaHreM
UX 3HAUEHME 1714 KU3HH
OpraHu3Ma U KJIETKU
2. MHoroo0Opa3ue kuBbIX opranuzmos (11 4)
bakrepuu. Muoro- | bakrepuu: ctpoenue u XapaxkTepus3oBaTh OrmuceiBath pazHooOpasnsie Gopmbr | Paccmatpusa-
obpasue OakTepuil | JKU3HENESITEIbHOCTD. 0COOEHHOCTH CTpOe- OaKTepHaTbHBIX KIETOK HA PUCYHKE Hue OakTepuit
Bakrepny — npumuTHB- | HEA OaKTepUid. yueOHHKa. HaTOTOBBIX
HbIE OJTHOKJIETOYHbIE Op- Pasmgate moHATHA: «aBTOTPODED», MUKpOIpena-
ranu3Mbl. Ctpoenue Oak- «TeTepOTPOdB, «IPOKAPHOTHD?, parax c uc-
Tepuil. PasMHOXeHUE «OYKapUOTBD). MOJIL30BAHUEM







HBIE Pa3AM4Us TIOKPBITO-
CEMEHHBIX 1
rOJIOCEMEHHBIX pacTe-
HUl. Poib IBETKOBBIX
PACTeHUI B KU3HU YENO-
BEKa

KU3HH 4eoBekaYMeHre paboTaTh ¢
J1abopaTOpHBIM 0OOPYIOBAHUEM, YBE-
JTIMYUTETBHBIMA PHOOPAMH.




No T C Ienesas Kon-50 OcCHOBHbDBIC¢ BHADI Hcnoas3oBaHue
/e emMa onep:kaHHe yeramoBka | wuacos AesITeIbHOCTH 000opya0BAHHSI
ypoKa 00y 4AKOINXCST HA «Touka pocta»
YpoOKe/BHEYpPOIHOM
3AHSITHH
5 JKusotnsie. Ctpoe- | JKuBoTHble Pacnosnasate on- 1 XapakTepu3oBaTh MPOCTEHINNX IO I'otoBUTE MU-
HUE JKUBOTHBIX. [TpencraBnenune o (ay- HOKJIETOYHBIX U PUCYHKaM Yy4eOHHMKa, OMHMCHIBAThH X Kponpenapar
Mmuoroo0Opasue xu- | ze. OCOOSHHOCTH JKH- MHOTOKJIETOYHBIX JKH- pasnudne, Ha3bIBaTh YaCTH X TENA. KYJIBTYPBI
BOTHBIX, MIX polib B | BOTHBIX. OHOKJIETOY- | BOTHBIX Ha PUCYHKAxX CpaBHHBaTH CTpPOCHHE TEa aMEDBI C ame0.
NPUPOJIE U KU3HU HBIE ¥ MHOTOKIIETOYHblE | yueOHHKa. KJIETKOH 3YKapHOT, AeTaTh BBIBOIBL. OOGHapyxe-
YeJIoBeKa opranu3Msbl. Posb xu- HaspiBaTh MHOTOK/IETOUHBIX JKHBOT- HUE Of1-
BOTHBIX B NIPUPOJIE U HBIX, U300paKEHHBIX HA PUCYHKE HOKJIETOYHBIX
KU3HH YeNI0BEKa. 3aBH- yueOHHKA. JKUBOTHBIX
CHMOCTb OT OKpYKato- Pasmgare Oecro3BOHOYHBIX H TIO- (mpocreii-
e cpeabl 3BOHOYHBIX KHBOTHBIX . IIHX) B BOA-
OOBACHATD PO KMBOTHBIX B JKI3HH | HOH cpene ¢
YeNI0BeKA U B MPUPOJIE. HCIIOJIb30Ba-
XapakTepr3oBaTh (paKTOPHl HEXHBOH | HHeM LHdpo-
HPUPO/IBI, OKA3BIBAIOINNE BIMSAHHE HAa | BOTO MUKPO-
KI3HEICATETBHOCTD JKMBOTHBIX Y Me- | CKOIIA.
HUe paboTaTh ¢ 1abOpaTOPHBIM 000- DNIeKTPOH-
PYAOBAaHUEM, VBETMIUTEIbHBIMA TPH- | HbIE TAOIULIBI
Oopamu. U TUTAKATBL
6 | «Habmonenue 3a Jlabopamopnas paboma | I'oToBUTE MUKpOIIpE- 1 Habmonate 3a JBHKEHHEM JKHBOT- T'otoBUTH MU-

NEPEABUKEHUEM
SJKUBOTHBIX»

Ne 3
«Habnronenue 3a mepe-
JABUKECHUEM KUBOTHDBIX»

napar KyJbTypbl HH-

byzopuii.

HN3y4arts sxuBbIE Opra-
HU3MBI 110 MUKPO-
CKOIIOM IIPH MAJIOM

YBCIIUYICHUUN.

HBIX, OTMEYaTh CKOPOCTb U HAMpaBIie-
HUE JBWKSHHUS, CPABHUBATD TIePeIBH-
KEHHe IBYX-TPEX 0COOEH.
®dopMyIMpOBaTh BBIBOJ O 3HAYSHHUH
ABIDKEHHS /151 JKUBOTHBIX.
®uKcHpOBATH Pe3yIbTaThl HAOMOIE-
HUH B TETPaIu.

Cobmonate mpasmia paboTsl B Kabu-
HeTe, oOparieHus ¢ 1ab0paTopHbIM
o0opynoBaHUEM.

Kporipenapar

KYJIbTYPBI MH-
by3opuii.
Hsyqars xu-
BBIE OpTaHU3-
MBI TIO]T MH-
KPOCKOIIOM
TIpU MAJIOM
YBEIIMYECHUU.
Habnronars




VMmeHne paboTarth ¢ 1a00paTopHBIM
000pyIOBaHUEM, YBEIMUUTETbHBIMU
npubopamu.

3a IBM)KEHU-

€M JKUBOT

HBIX, OTMeYaTh CKOPOCTb
1 HAIpaBJIeHUE ABMIKEHMS,
CPaBHUBATb DJIEKTPOH-
HBIE TaOIULBI M TIJIAKATHI.

Ne Ilenenas Kon-go OcCHOBHbDBIC¢ BHADI HNcnoas3oBanue
= Tem 2K AHU -
/n ema Copepxanue yeramoBka | wuacos éleﬂTeJIbHOCTI/I 000opya0BAHHST
ypoka 00y AKIMHUXCH HA «Touka pocta»
YPOKe/BHEYpPOIHOM
3AHSTHH
7 Msuoroo0pasue rpu- | MHOrooOpasue v 3Hade- | XapaKTepu30BaTh 1 Ionpaznensate muIsmoYHbIe TpUOBl HA | [ OTOBHUTH MUKpOTIpEnapar
OB, UX POJIb B IIPU- | HUE IPUOOB. CTPOEHHUE ILIATIOYHBIX IUTACTUHYATHIE U YaThIE. KYJIBTYPBI IPOAKEN.
608, 6 yo YIBTY
porne u xu3HU 4eno- | CTpoeHue HUISIOYHBIX | TPpUOOB. OnuchIBaTh CTPOSHHE TUIECHEBBIX Hzyyars nnecHeBbie

BCKaA.

rpudos. I1necHeBbie
rpuOBbL, X HCIIOJIb30BA-
HHE B 3PABOOXPAHEHNH
(aHTHOMOTHK
TICHUIIVI- JIUH).
OnHOKJIETOUHbBIE
rpudbl — aposokn. Mx
UCTIOJIb30BAHUE B XJIE-
OoTeueHNY 1 TUBOBApE-
Hru. CrenoOHbIE U SI0-
Buthble rpudsL [IpaBuna
cbopa u ynorpebneHus
rpuboB B rumy. [lapasu-
TH4ecKue rpudel. Pomb
rpudoB B IPUPOIE U
JKH3HH YeJIOBEKA

rpubOB 10 PUCYHKY yUeOHHKA.
OOBACHATD TEPMHHBI «AHTHOMOTHK» H
TIEHULIMJLUTARY.

PacriozHaBate cre00HBIE U AIOBU-
ThIe TPUOBI HA TaOJIMIIAX U PUCYHKAX
yueOHHKa.

Y4acTBOBaTH B COBMECTHOM 00CYK/Ie-
HHH TPaBHII cOOpa 1 UCIIOJTb30BAHMS
rprooB.

OOBsICHATD 3HAYCHUE TPUOOB TS He-
JIOBEKa U JIJIs IPUPOIBI

rpuObI O MUKPOCKO-
TIOM TIPY MaJIOM yBeJTH-
YEHHU HA TOTOBBIX M\
MHUKpOTIpenaparax.
DJNIeKTPOHHBIE TAOJHITbI 1
TJTAKaTBL

3. Ku3ub opranusmMos Ha nuaHere 3emas (7 4)




OcHOBHBIE BUbI Hcnoan3osanue
Ne Tema Conepxanue HeneBan Koa-Bo esiTe ocpm
SITEJIbHOCTH
n/n YCTAHOBKA | 4YaCOB él obopyoBaHusT
ypoKa 00y"aAroIHUXCsl HA «Touka pocra»
YpoOKe/BHEYpPOIHOM
3AHSITHH
8 | BausHue Okonorudeckue hakro- | Pasmauars moHsATHS: 1 Wzyuuts neiictie pazmmaHbeix pakro- | Lludposas naboparopus mo

HKOJIOTHIECKUX
¢axTopoB Ha
OpraHu3Mbl

PBI Cpenbl.

VcioBuys, BSOS HA
JKU3Hb OPTaHN3MOB

B MIPUPOAE, — IKOJIOTHU-
qeckue (aKTOPbI CPEeIIbL.
DakTOpbI HEKUBOM NPU-
ponbl, PakTOPBI JKUBOM
TPUPOJIBI M AHTPOTIOTEH-
Hble. [Ipumeper
HKOJIOTH- YECKUX
¢bakTopoB

«OKOJIOTHYECKHH (hak-
TOPY, «(paKTOp HEXKHU-
BOH IpUPOIIBDY, «ak-
TOP >KUBOM IPUPOABD»,
AHTPOIIOTeHHBIH (pak-
TOp» . XapaKTepH30BaTh
JEeUCTBUE PA3INYHBIX
(baxTOpOB Cpeabl HA
OpraHN3MBL, TIPHBOMTh
npUMeEPbI COOCTBEHHBIX
HaOJIFO IeHNT.

POB Cpembl (CBET, BIAKHOCTD, TEMITE-
partypa) Ha OpraHU3MbI, TPUBOAUTH

npUMepb! COOCTBEHHBIX HAOMIOIEHHH.

ApryMeHTHpOBaTh AEATENBbHOCTD Ye-
JIOBEKa B [TPUPOJIE KAK aHTPOIIOreH-
HBIN (pakTop

Boimonsenre  1abopatopHoOit paboThL

SKOJIOTUH (HAaTYHK
OCBELIEHHOCTH, BJIaKHO-
CTH U TEMITEPATyPHI)

Yacte 1. Hayka o pactennsix
Yacts 2. Oprasl pacTeHuit

TemaTH4YecKoOe IVIAHMPOBAHIE MaTepHAaJia B 6 Kjiacce

«BNOJIOI'AA — HAYKA O

PACTEHUMAX»







2 | Knetkn, TkaHM M Op- | TkaHM pacTEHUI. ITonsTHE O TKAHU pac- 1 Onpenenste MOHATHE «TKaHB». Xa- | Mukpockon ugpoBoi,
ranbl pacteHuil. O1- | IlonsaTtue o Tkanu pacte- | TeHuil. Buabl Tkaneil: paKTepH30BaTh OCOOCHHOCTH CTPOE- | MUKpPOTIPENApaThl
JIUYUTEJIbHBIC IPU- | HUW. Buabl Tkanei: OCHOBHAs1, IOKPOB- HUs U PYHKLINY TKAHEH paCTeHUH.
3HAKH )KUBBIX Opra- | OCHOBHasl, IOKPOBHAsl, | Has, MPOBOJSLIAsL, YcraHaBnMBaTh B3aUMOCBSI3b CTPOE-

HU3MOB MPOBOAALLIAS, MEXaHHU- | MexaHudeckas. [Ipu- HUS U QYHKIMHA TKaHEH.
yeckast. [[pyunHel 0SB~ | YMHBI [IOSIBIEHUS TKa- OOBACHATD 3HAUCHHE TKAHEH B KI3-
JICHUS] TKaHEH. Hell. PacTteHne kak HU PacTEHUS.
O06o01meHne u cucremMa- | LIEJTOCTHBIN KUBOU O0600are 1 CUCTEMaTH3UPOBATh
TU3aLlMs 3HAHWM 10 MaTe- | OpTraHu3M, COCTOSILINI 3HaHUsA 110 TEME, 1eJIaTh BHIBOJBL.
puanaM Tembl «Hayka 0 | U3 KJIETOK U TKaHeH. OtBevaTh Ha UTOTOBBIE BOIPOCHI Te-
PaCTEHHSIX — OOTAHUKAY. MBI, BBITTOJIHSTD 3aJaHUs
2. Opransl pactenu (8 4)
3 Cewms, ero crpoerne | Cemst Kak Opras pas- Crtpoenue cemeHu: 1 OOBSCHATH POJIb CEMSH B TIPUPOTIE. Pabota
U 3HaUYeHUe MHOJKEHUS pPaCT€HUH. | KOXKypa, 3apOAbILL, XapakrepusoBats QyHkuum yacteii | «CTpoenue ceMenu gaco-
3Ha4YEHUE CEMSIH B MPHU- | S3HAOCIEPM, CEMSI0- CEMEHH. m» [udposast
poxze ¥ xku3HU uesiopeka | i, CTpoeHue 3apo- OrmuceIBaTh CTPOEHHUE 3apOAbILIa 71abopaTopust O SKOJIOTUH
Jlabopamopras paboma | npunapacteHus. py- pacTeHusL. (maTYMK OCBEIIEHHOCTH,
No [ JIOJIbHBIE U OJTHOJOJTb- YcraHaBmmBaTh CXOACTBO MPOPOCTKA
«CrtpoeHue cemenu pa- | Hble paCTEHHSI. C 3apOABILIEM CEMEHU.
COJIn» IIpopactanue cemsiH. OnuceiBaTh CTAAMKM NPOPACTAHM
OcHoOBHBIE BH/ABI Hcnons3oBanue
Ne ejeBasi Koma-Bo
/e Tema Conep:xanne ! yeranoska | wacos nesITeIbHOCTH 00Y- oGopynoBanust «Touxa
ypoka JAIOIIUXCS HA pocTa»

YPOKe/BHEYPOUHOM 3AHATHH




4 VYcnosus npopacta- | 3HaueHue BoAbI U BO3- | M3yuuts poss 3anac- 1 XapakTtepu3oBath pojib BoxbI ¥ Bo3- | Pabota
HUS CEMsIH AyXa AJis IpOpacTaHusl | HBIX TUTAaTENbHBIX Be- AyXa B IPOPAaCTAHUU CEMSH. «¥Y cnoBuUs MpOpacTaHust
CeMsiH. 3aracHele UTa- | LIECTB ceMeHU. Tem- OOBsICHATD 3HAYCHHUE 3aIIACHBIX MH- | CEMSTHY.
TEJIbHbIE BEILECTBA Ce- | IepaTypHbIE yCIIOBUS TATEJIbHBIX BEIIECTB B MPOPACTAHMH | SHAYEHWE BOABI M BO3yXa
MeHH. TeMneparypHble | MpopacTaHus CEMsH. CEeMsIH. 11 IPOPACTaHUS CEMSIH.
ycaoBus npopacranust | Posnb ceera. OOBSCHATH 3aBHCUMOCTD Tipopacta- | Lludposas nadopatopus
cemsiH. Posb cserta. Cpo- HUsl CEMSIH OT TEMIIEPATYPHBIX YCIIO- | 1O 3KOJIOTUH (JAaTUHK OCBeE-
KU NIOCEBA CEMSIH BUIL. IIIEHHOCTH, BJIAKHOCTHU U
ITpOrHO3MUPOBATH CPOKH MOCEBA Ce- | TEMIEPATYPBI).
MSIH OTJ€JIbHBIX KYJIBTYP.
Ymenue padoTats ¢ 1a00paTOPHBIM
000py 10BaHHEM, YBETHIUTETbHBIMH
npubopamu.
No Tewa Coneprane enesas Kou1-Bo OcHOBHBIE BH/ABI Hcnons3oBanue
o/ yeTanoBKa gacos | ACATETHLHOCTH 00yYArOIAXCSI oGopynoBanust «Touxa
ypoka HA yPOKe/BHEYPOIHOM pocTa»

3AHATHH

DNeKTPOHHBIE TAOIULIBI 1
TJTAKATHI.




Kopens, ero ctpoe-
HUE U 3HAYEHUE

Tumnbl KOPHEBBIX CUCTEM
pactenuii. CTpoeHue
KOPHsI — 30HbI KOPHS:
KOHYC HapacTaHus, Bca-
CbIBaHUsI, IPOBENIEHNUS,
neneHus, pocra. Poct
KOpHsl, reotporusm. Bu-
JOU3MEHEHHs KOPHEH.
3HaueHue KopHel B
NpUpoze.

Jlabopamopnas padoma
No 2

«CTpoeHue KOpHs po-
pocTka»

N3y4uts BHEIIHEE U

BHYTpPEHHEE CTpOe-
HUE KOPHS

Paznuuars v OnpeaessiTh THITbI KOp-
HEBBIX CUCTEM Ha PUCYHKaX, repbap-
HbBIX HK3EMILISIPaX, HATYPATbHBIX
00BEKTax.

HasbiBaTb yacTu KOpHS.

Y cTaHaBIMBAaTh B3aUMOCBSI3b CTPOE-
HUS1 ¥ PyHKIMI yacTel KOPHSI.
OOBsCHATH 0OCOOSHHOCTH POCTA KOP-
Hi1. [IpoBouTh HAOMONEHHS 32 13-
MEHEHHSIMU B BEPXYLIEYHOI YacTh
KOpHS B TIEPUOJ POCTA.
XapakTepr30BaTh 3HAYCHHE BHAOM3-
MEHEHHBIX KOPHEH AJI PACTEHU.
IpoBomuTe HaOMONEHHS U PUKCHUPO-
BATh MX PE3YJIbTaThl BO BPEMs BBIIOJ-
HeHus 1abopatopHOl padoThl.
CoOsronmath npaswia paboTeI B Kabu-
HeTe, oOpamieHus ¢ 1adopaTopHBIM
obopynoBaHueM

Ymenue padoTats ¢ 1a00paTOpHBIM
000py10BaHHEM, YBETHIUTETbHBIMH
npubopamu.

Muxkpockon unugppoBoH,
MHKPOTPENapaThl.
DJNIEeKTPOHHBIE TAOJULIBI U
TUTAKATBI.

Jlucr, ero cTpoeHue
Y 3HaUY€HUe

Jluct, ero cTpoeHue u
3HAUCHUE

Buemnee crpoenue nu-
cta. BHyTpennee crTpoe-
HUe TucTa. TUrbl KUIKO-
BAHMUSI JINCTHEB.

H3yuuTs BHE1IHEE U
BHYTPEHHEE CTPOCHHUE
JIMCTA.

OmnpenensaTs 4acTu JUCTa HA repodap-
HBIX 3K3eMILIApax, PUCYHKaX.
Paznuate npocTeie U CI0KHBIE JIH-
CTb. XapakTepu30BaTb BHYTPECHHEE
CTPOEHHE JINCTA, €70 YACTH.

Muxkpockon unugppoBoH,
MHKPOTIPETIaPATL.

BayTpennee cTpoeHue nucra.




No Tewa Concnmare Ienesas Kou-Bo OcHOBHBIC BHABI Hcnoas3oBanue
o/ Aaep yeramoska | uacos AEATETLHOCTH 00yIaI0muXCst | ogopyxosanus «Touka
ypoxa HA YPOKe/BHEYPOIHOM pocTa»
3AHATHH
6 Crtpoenue u pyHKIIH Y cTaHaBIMBATh B3aMOCBSI3b CTPOS- | DMEKTPOHHBIE TAOIULIBI 1
YCTBHL. 3HAYEHHE JINCTA HUS 1 QYHKIMHA TUCTA. TUTAKATBhL.
JU1A pacTeHus: POTOCHH- XapaxkTepu3oBaTh BUIOU3MEHEHUS
Te3, HCMapeHue, Ta3000- JUCTHEB PACTCHUIM
meH. Jluctomnan, ero Ymenue padoTats ¢ 1a00paTOPHBIM
POJIb B JKM3HH PACTECHUSL. 000py 10BaHHEM, YBETHIUTETbHBIMH
Bunousmenenus au- npubopamu.
CTbEB
7 Crebenp, ero ctpoe- | Crebenp, ero ctpoenne | M3y4uth BHeIIHee 1 OnmceiBaTh BHEINHEE CTpoeHue cted- | Mukpockon nugppoBoi,

HUEC U 3HAYCHUC

U 3HAUYCHUEC

Jlabopamopnas padoma
M 4 «Bremnee ctpoe-
HHE KOPHEBUINA, Kiy0-
Hsl, JTYKOBHULIBD

ctpoenue crebust. Tu-
bl creOneii. Buytpen-
Hee CTpoeHue CTelIs.
@yHkmn cTeds.
Bu- nousmeHenns
cTeONs Y HAA3EMHBIX
U MO/1- 3€MHbBIX
no0eros.

JIs1, IPUBOUTD PUMEPBI PATUIHBIX
TUTIOB CTeOe.

HaseiBath BHyTpeHHHE YacTH CTEOIA
pacTeHui U X QyHKLUH.
Onpenensats BUAOM3MEHEHHUS HAI-
3€MHBIX H IIOA3EMHBIX TOOErOB Ha
pucyHKax, potorpadusx, HaTypasb-
HBIX OOBEKTax.

M3yuath 1 ONMUCHIBATE CTPOCHUE MO~
3eMHBIX TI00EroB, OTMEYaTh HX pas-
JIMYHS.

@DuKcHUpOBaTh Pe3yJIbTAThI HCCIEIO0-
Banmnii. CoOmmonars npasuiia paboTel
B KaOuHeTe, oOparnenHus ¢ nadopa-
TOPHBIM OOOPYAOBAaHUEM

MUKporpenapatbl. «CTe-
Oesb OMHOAONBHBIX U
JBYJOJIHBIX PACTEHUID
DNeKTPOHHBIE TAOIULIBI 1
TJ1aKaThL.

1)

3. OcHoBHBIE MpoLeECcChl KU3HEJeATeIbHOCTH pacTeHHil (6




8 MuHepanbHOe uTa- | MUHEpambHOE MUTAHNE VcranaBnuBarte B3au- 1 OOBSICHITH POJIb KOPHEBBIX BO- udposas nadbopaTopus mo
HUE pacTeHU U pacTeHuil U 3HaUeHue MOCB$I3b TIOUBEHHOTO JIOCKOB B MEXaHU3ME TIOUBEHHOTO SKOJIOTHUH (JaTYHK BIIaXK-
3Hau€HHe BOJIbI BOIbI MUTaHUs PaCTEHUI U MUTAHUS. HOCTH, OCBELLIEHHOCTH)

Bona xak HeoOxomuMoe | yCIIOBHI BHEIIHEH OGOCHOBBIBATH POJIB IOYBEHHOTO K-

yCJIOBHE MUHEPATIBHOTO | CPEeAbL. TaHUs B )KU3HU PaCTEHUI.

(MTOYBEHHOT0) MUTAHMS.

OcHOBHBIE BH/BI Hcnonb3zoBanue
Ne IeneBast Koma-Bo
= Tema Coaepxanue
n/n Aep YCTAHOBKA 9aC0B AeATENLHOCTH 00y- odopynosanusi «Touka
JAIOLIUXCS HA
ypoka m PoOCcTa»

YPOKe/BHEYPOTHOM 3AHSITHH

H3Bneuenue pacreHnemM
U3 [T0YBBI PACTBOPEHHBIX
B BOJI€ MUHEPAJIbHBIX
conell. OyHKIMA KOpHE-
BBIX BOJIOCKOB. [lepeme-
IIIEHUE BOABI 1 MUHE-
PaJBHBIX BELIECTB IO
pacTeHur0. 3HAUYCHHE
MHHEPAIBHOTO (TTOYBEH-
HOTO) nmuTaHus. Turmbl
ynoOpeHuii U uX poJib B
JKU3HU pacTeHus. JKo-
JIOTHYECKHE TPYIIITBI pac-
TEHH IO OTHOLIEHUIO K
BOZIE

CpaBHUBATH U pa3IH4aTh COCTAB U
3HAYEHHNE OPTAHUYECKUX U MUHE-
PaIBHBIX YAOOPEHHI T pACTEHHIA.
Hcnonp3oBath nHPOPMALTHOHHBIE
Pecypchl TS TOArOTOBKHU NPE3EHTa-
LI IPOEKTA O TIPUCTIOCOONIEHHOCTH
K BOZIE PACTEHUIA Pa3HBIX SKOJIOTHYE-
CKHUX TPy




9 BosnymHoe BoszaymHoe nutanue XapaKkTepu30BaTh 1 IpuBoauTk npumeps! opranm3MoB — | L{udposast maboparopust
NUTa- HUE pacTeHuii — yCIOBHs, HEOOX O~ aBTOTPO(JOB U reTepoTpoOB, HAXO- | TIO SKOJOTHH (IATIHK YTIIe-
pacTeHuii — ¢dorocunTe3 MBI€ JUISl BO3IYLLTHOTO IUTH PA3JIMYHs B UX TUTAHHUH. KHCJIOTO r'a3a v KUCJIOPOAa)
¢dorocunTe3 Ycnosust 00pa3oBaHusl | MUTAHUS PACTEHUH. OGOCHOBBIBaTH KOCMUYECKYIO POJITb

opranmdeckux Bemects | OOBSICHATH POb 3enéHbIX pacteHnid. Mcronp3oBath
B PACTCHHH. 3€NIEHbIC | 3TEHBIX JINCTHEB B UH(POPMALIMOHHBIE PECYPCHI IS
pacTeHus — aBTOTPOdBL. | (POTOCHHTESE. MOJITOTOBKH COOOIIEHUS O POJIU
I'erepoTpodm! kak mo- ¢oTocuHTE32a Ha HALIEH MTaHeTe
TpeOUTENHN TOTOBBIX Op- BrmonsaTe HaOnmroneHNs 1 n3Mepe-
raHUYECKHX BELIECTB. HUS
3HaueHne POTOCHHTE3A
B IPUPOJIE
11 | Herxanue u oOMeH | [lprxanue u oOMeH Be- | XapakTepuszoBaThb 1 Bocruranne 6epexHoro otHomenns | Lludposas maboparopust
BEIIECTB y PACTCHHUH | IIECTB Y PaCTeHUN CYIIHOCTb ITpoLecca K CBOEMY 3[I0POBBIO, IPUBUTHE UH- | MO HKOJIOTHU
Posib nbIxaHus B )KU3HU | JIbIXQHUS Y PACTCHUIA. Tepeca K N3yYEHNIO IPEAMETA.
No T C Ienesast Kou1-Bo OcHOBHBIE BHABI Hcnoans3oBanue
o emMa oaep:KaHHe yeraHoBKa | wacos AeSITeIbHOCTH 00Yy- oGopynoBanust «Touka
ypoxa JAIOIIMXCH HA pocTa»

YPOKe/BHEYPOTHOM 3AHSITHH

pacteHuii. CpaBHHUTETb-
Hasi XapaKTepUCTHKa
MIPOLIECCOB JIbIXaHUS U
¢dorocunTesa. ObmeH
BELIECTB B OpraHu3Me
KaK BaXXHEWUIIUH Mpu-
3HaK *ku3HU. B3aumo-
CBSI3b [TPOLIECCOB JbIXa-
HUSI U POTOCHHTE3A

YcTanasnuBate B3au-
MOCBSI3b ITPOLIECCOB
IbIXaHust U (POTOCHH-
Te3a, MPOBOAUTH HX
CpaBHEHHE.
Onpenenate MOHSATHE
«OOMEH BeIIEeCTBY.
XapakTepu3oBatb 00-
MEH BEIeCTB KaK
BAXKHBII MPU3HAK
YKU3HU

Beimonsste ombiT, HabMIOAATH pe-
3YJIBTAThl U J€NaTh BBIBOIBI TIO pe-
3yJIbTaTaM UCCIIENOBAHMS

(TaTIMK YTIEKUCIIOrO rasa
U KHCJIOPO/Ia)

4. MHoroo6pa3zue u pasBuTHe pacTuTeJbHOro mupa (10 4)




12 | Bonopocnu, ux Obmas xapaktepuctd- | M3yunts cTpoeHue u 1 Brraenars v onMchIBaTh CYLIECTBEH- Mukpockon nudpoBoi,
MHOT0OOpasue B ka. CTpoeHue, pasMHO- | pa3MHOKEHHE BOMO- Hble IPU3HAKU BOAOPOCIIEH. Mukponpenapatel. (On-
pupozne JKEHUE BOAOPOCIIEH. pociei XapakTepu3oBaTh [VIABHBIE YEPTHI, HOKJIETO4HAs BOAOPOCIb

Paznoob6pasue Bono- JIeKaIMe B OCHOBE CHCTEMATHKH BO- | — XJIAMHIOMOHA/1a)
pocneit. Otaensl: 3ené- JOpOCIen.
Hble, KpacHble, bypbie PacnosHaBaTh BOIOPOCIN HA PUCYH-
BOJOPOCHIH. 3HAUYCHHE Kax, repOapHbIX MaTepHUaax.
BOZIOPOCIIEH B IPUPOIE. CpaBHuBaTh BOAOPOCIHU C HA3EMHBbI-
Hcnonb3oBanue Bogo- MH PaCTEHUSMU U HAXOIUTh 00IIHe
pOCIIel 4YeIOBEKOM MPU3HAKH.
OOBACHATE TPOLIECCH PA3MHOKEHUS
y OZJHOKJIETOUHBIX U MHOTOKJIETOY-
HBIX BOAOPOCIIEH.
Hcnonp3oBath HHPOPMALTHOHHBIE
Pecypcehl AT IOATOTOBKH COOOIIIe-
HMsl O 3HaU€HUH BOJIOPOCIIEH B IPH-
poJie U KU3HU YeJIOBEeKa
No Tewa Conepmante enesas Kou1-Bo OcHOBHBIE BI/IIlgI Hcnoas3oBanue
n/m YCTAHOBKA | 4YACOB AESITEILHOCTH 00y= 0bopynoBaHusT
ypoka JAMMXCs HA «Touxa pocra»

YPOKe/BHEYPOTHOM 3AHSITHH




13 | Ornen Moxosun- | MoxoBuaHble, xapaktep- | M3yuuts ctpoeHue u CpaBHUBaTb NpeACcTaBUTENEH pas- Muxkpockon unugppoBoH,
Hble. O0Imas xapak- | Hble YepPTHI CTPOSHHSI. | Pa3MHOXKEHHE MXOB JIMYHBIX TPYII PACTeHMH oTaena, Ae- | Mukpomnpenapatsl (Cdar-
Tepucthka v 3Haue- | Kiaccer: Ileuénounmku u JaTh BBIBOABL. HYM — KJIETOUYHOE
HHE JlucrocrebenbHbIE, NX HaseiBath CyInecTBEHHBIE IPH3HAKA CTPOEHHE)

OTJIMYHUTEIbHbIE YEPTHI. MXOB.

Pasmuosxenue (6ecro- PacriozHaBate npencraButenei Mo-

JIO€ U TIOJIOBOE) U Pa3- XOBHIHBIX Ha PUCYHKaX,

BHUTHE MOXOBHIHBIX. MO- repOapHBIX MaTepuanax, >KHUBBIX

XOBHIHBIE KaK CIIOPO- O0BEeKTax.

BBIC PACTCHUSI. BbienaTs MpU3HAKH TPHHAIEKHO-

3Ha4YeHne MXOB B MPH- CTH MOXOBHIHBIX K  BBICIIUM

POZIe 1 JKU3HU YENOBEKa. CIIOPO- BBIM PACTEHUSIM.
XapakTepHu30BaTh MPOLECCHI Pa3-

Jlabopamopnas padoma MHOKEHUS 1 Pa3BUTUSI MOXOBUIHBIX,

Ne 6 UX OCOOEHHOCTH.

«M3y4ueHne BHEIIHErO YcraHaBnMBaTh B3aUMOCBSI3b CTPOE-

CTPOEHHS HUSI MXOB U UX BO3ICHCTBUS HA

MOXOBU/IHBIX cpeny obutaHus.

pacreHui CpaBHHMBATh BHEIIIHEE CTPOSHHUE
3eNEHOr0 MXa (KyKYIIKHHA JIbHA) U
Oemoro Mxa (cparayma), orMeuaTh
UX CXOJICTBO U Pa3JIMYHS.
DuKCHPOBATH Pe3yIIBTATH UCCTIEI0-
BaHUM.
CoOsromath npasria paboTs B Kabu-
HeTe, oOpatieHus ¢ 1adopaTopHBIM
o0opynoBaHHEM

14 | Otnen Obmas xapakrepuctuka | M3yunTh o0myro xa- Brisnsate o0mme yeptel ctpoerusi i | Pabota ¢ repOaprbBIM
I'onocemenHsle. rOJIOCEMEHHBIX. Pacce- | pakTepucTHKy rojyoce- Pa3BUTHSI CEMEHHBIX PACTEHHI. MaTepHaIoOM
Obmas xapak- JICHHUE TOJIOCEMEHHBIX | MEHHBIX PACTCHUH OcauBartb puéMBI padboThI € OTIpe-

TEPUCTHKA M 3HAUE- | IO OBEPXHOCTH 3EMIIHL. nenuteneM pacteHnid. CpaBHUBATh
HIE OObpazoBanue cemMsiH CTPOEHHE CIIOPbI U CEMEHH.




No Ienesas Kou1-Bo OcHOBHBIE BH/ABI Hcnons3oBanue
/e Tema Copepxkanue yeraHoBKa | wacos AesITeIbHOCTH 00Yy- oGopynosanust «Touxa
ypoxa JAIOIIUXCS HA pocTa»
YPOKe/BHEYPOUHOM 3AHATHH
KaK CBHAETEIBCTBO 0O- XapakTepu30BaTh NPOLIECCHI pa3-
Jiee BBICOKOTO YPOBHSI MHO’KEHHS U pa3BUTHS FOJIOCEMEH-
Pa3BUTHUS T'OJOCEMEH- HBIX.
HBIX IO CPAaBHEHUIO CO IlporHo3upoBarh nocneacTBUs Hepa-
criopoBeiMH. OcOOEHHO- [IMOHANIbHON JIeATeIbHOCTH 4YeIOBEKa
CTH CTPOEHUs U pa3BU- IUJTS1 )KU3HU FOJIOCEMEHHBIX.
THS IPEACTABUTENEH Hcnonb3oBaTh HHPOPMAITHOHHBIE
KJacca XBolHsIe. I om0- pecypeel It NOArOTOBKY MPE3EHTa-
CEeMEHHbIE Ha TEPPUTO- L[UH TIPOEKTa O 3HAUEHU U XBONHbBIX
puu Poccun. Ux 3naue- necos Poccun
HHE B IPUPOAE U KU3HU
4eJIOBEeKa
15 | CemeticTBa Kitacca OO6mas xapakrepuctu- | M3yuurts o0myro 1 Beinensats ocHOBHBIE Tpr3HakU Kjiac- | Pabota ¢ repOapHpM Mate-
JIBynonbHBIE ka. CemeiicTBa: Po30- | xa- pakTepuCTHKY ca JIByAOJIbHBIE. puasom
1BeTHBIe, MOTBIIBKOBBIE, | Ce- MEHCTB KJ1acca OnuceIBaTh OTIMYUTENBHBIE IPU3HA-
Kpecrousernsie, J1By- OOJBHBIE. KM CEMEICTB KJacca.
[Tacnénoseie, CnoxHO- PacnosznaBath mpencraBuTenei ce-
uBeTHble. OTIHYUTENb- MEHCTB Ha PHICYHKaXx, TepOapHbIX Ma-
Hble MIPU3HAKHU Ce- Tepuasax, HATyPaIbHBIX OObEKTaX.
MENCTB. 3HaUYCHUE B [pumMeHsTh PUEMBI paOOTHI € OTIpe-
NPUPOJE U KU3HU YeJIo- JeUTeNeM PaCTeHUN.
Beka. Cenbckoxo3siii- Hcnonp3oBath nHPOPMALTHOHHBIE
CTBEHHbIE KYJIbTypbl pecypeel AJis TOArOTOBKH IPE3eHTa-
LIH [TPOEKTA O POJIM PACTEHUH KJ1ac-
ca JIBy10JIbHBIE B IPUPOAE U KU3HU
4esioBeKa
16 | CemeiictBakmacca | OOmas xapaktepuctuka. | M3yuuTh o0mIyro xa- 1 BeinensaTs npusnaku kiacca OmHO- Pabora ¢ repbapapM Mate-
OnHOnONBHBIE Cemeiictpa: JluneitHble, | paKTEPUCTHUKY Ce- IOJIbHBIE. pHanoM

Jlyxosele, 3naku. Ot-
JIMYUTENbHBIE PU3HAKY.
3HavYeHHe B IPUPOJIE,

MelicTB kitacca OnHo-
IOJILHBIE.

OnpenensTe NPU3HAKH ACJICHUS
KJaccoB JIBynonbHbIe 1 OHONOIB-
HbIE HA CEMEICTBA.




Tema

Conpep:xxkanue

IeneBas
YCTAHOBKA
ypokxa

Koi-Bo
JaCoB

OcHOBHBIC BHABI
AesITeJIbHOCTH 00y-
JAIOIIAXCS HA
YPOKe/BHEYPOTHOM 3AHSITHH

Hcnonn3zoBanue

odopynoBanus «Touka
pocta»

KU3HU uenoseka. Hc-
KJIFOUUTENIbHAS POJIb
3J1aKOBBIX PACTEHUN

OnuceIBaTh XapaKTepHbIE YEPTHI Ce-
MeHcTB kiacca OTHOAOIbHBIE.
IprmensTb mpréMel paboThI ¢ OIIpe-
NeJIUTENIEM PACTEHUI.

IpuBoauTh NpUMEpPBI OXPaHAEMBIX
BUJIOB.

Hcnonp3oBath HHPOPMALTHOHHBIE
pecypeel It NOArOTOBKY MPE3EHTa-
LIUU TPOEKTA O MPAKTHYECKOM HC-
MOJIb30BAHUU PACTEHUIN CEMENCTBA
OnHONOMNbHBIE, O 3HAUEHUH 371aKOB
17151 5KUBBIX OpPraHU3MOB

Yacte 1. O0mue cBeneHus o

TemaTH4YecKoOe IVIAHMPOBAHIE MaTepHaJia B 7 Kjacce
«BNOJIOT'A . PASBHOOBPA3UE OPI'AHUMN3MOB: KHUBOTHBIE»

MUPE KUBOTHBIX

Yacts 2. CTpoeHue Tena ;KUBOTHBIX

Yacts 3. Iomapcerso [pocTeitmme, nm Oqaoknerounsie Yacts 4
[ToauapcTBo MHOrOKJIETOUHBIE

Yacte 5 Tuner [1nockue vepsu, Kpyraste uepsu, Kombaareie uepsu Hacts 6

Twun MoJsutrocku

Yacts 7. Tun UnennctoHorue

Yacts 8. Tun Xopnossle. becuepernnbie. Hamxnace Peidsr YacTs 9.
Kunacc 3emaoBonHbIe, mitn Ampuduu

Yacts 10. Knace [Ipecmeikaromuecs, i Pentumumn

Yacte 11. Knace IlTuimsl




Yacts 12. Knmacc Mexorraronue, wim 3sepu HYacts
13. PazBuTHe KMBOTHOTO MHpa Ha 3eMJIe



OcHOBHBIE BHABI

Ne Tema Conepxanue Menesas Koa-Bo Nenmoan3o
n/n YCTAHOBKA | 4YaCOB AeATeLHOCTH 00y- BARME
ypoxa JAOMINXCH HA
ypoKe/BHEypouHOM 3ausitun | 000pyaoBa
HUSI
«Touka
pocTa»
2. CTpoeHue Tejia )KUBOTHBIX (2 4)
1 Knerka Knetka BrIABUTE CXOACTBO 1 CpaBHMBaTh KJIETKHU KUBOTHBIX U pac- | Mukpockon
Hayka niurosorust. 1 PasJuKe B TEHUIA. 1 POBOI,
Crpoenue KMBOTHOM CTPOEHUH KUBOTHOMN HasbiBaTh KIeTOUHbIE CTPYKTYPBI KU- | MUKpOIpena-
KIETKH: pasMepsl U Gop- | u pacTH- TEIBbHOM BOTHOM KJIETKH. parsL
MBI, KIIETOYHBIE CTPYKTY- | KJIETOK JlenaTh BBIBOJbI O IPUUHHAX pa3-
PBI, UX POJIb B )KU3HEE- JIMYUS U CXOZICTBA KUBOTHOI U pac-
SITEJIBHOCTH KJIETKH. TUTEJIbHON KJIETOK.
CxoAcTBO U paznnius Y cTraHaBIuBaTh B3aUMOCBSI3b CTPOE-
CTPOEHUs )KUBOTHOU 1 HHS SKUBOTHOM KIIETKH C THIIOM IIATa-
PaCTUTENBHOM KJIETOK HUS
Ymenue padoTats ¢ 1a00paTOpHBIM
000py10BaHHEM, YBETHIUTETbHBIMH
npubopamu.
2 | Txanu, opranel u cu- | Tkanu, oprasel u cucte- | M3yuurts TkaHu: 3mure- 1 Ha3zeisath THIEI TKAHEH KUBOTHBIX. | MuKpockon
CTEMBI OPTaHOB MBI OPT'aHOB JUaJbHbIE, COENUHU- Y cTaHaBIMBAaTh B3AUMOCBS3b CTPOe- | LIU(POBOIA,
TkaHU: SNIUTENMANBHBIE, | TEJbHBIE, MBILIEYHBIE, HUSI TKaHEeH ¢ UX (PYHKLUSIMH. MUKpOIIperna-
COEIUHUTENbHbIE, Mbl- | HEPBHBIE, X Xapak- XapakTepu3oBaTh OpraHbl U CUCTEMBI | PaThl

LIeYHbIE, HEPBHbIE, UX
XapakTepHble PU3HAKY.
OpraHbl 1 CUCTEMBI Op-
raHoB, OCOOEHHOCTHU
CTPOEHUs M QPyHKIIH.
Turs! cumMeTpuH KHUBOT-
HOT'O, UX CBSI3b C 00-
Pa30OM JKU3HH.

TEepPHBIE IPU3HAKH.

OpPraHoOB KUBOTHBIX.

IpuBoauTh MpHUMEpH! B3aUMOCBS3U
CHCTEM OpPIraHOB B OPTaHU3ME.
Bricka3piBaTh NPEANONOKEHHU O MO-
CJIEICTBUSIX HApYyLIEHUs B3aUMOCBSI-
31 OPraHoOB U CHCTEM OPraHoOB JJisi
opraansmMa. OnICHIBaTh
B3aUMOCBSI3b 00pa3a JKU3HH

JKUBOTHOT'O 1 TUIIA CUMMETPHUHU TEJIA.




OcHOBHBIE BHABI

Ne Tema Conepxanne Henesas Koa-Bo ST ELHOCTH OBV~ Memoan3o
n/n YCTAHOBKA | 4YacoB A y BaHIe
ypoxa JAIOIIUXCS HA
ypoKe/BHEYpouHOM 3ausitun | 000pyaoBa
HHUSI
«Touka
pocTa»
3. lMoauapcreo Ilpocreiimiue, nan OaHokaeTouHble (4 4)
3 Oburas xapaktepu- | Cpena oOuTaHus, BHEII- ath OOIIYIO XapaKTe- 1 BbIsIBIATE XapakTepHble MPU3HAKU Mukpockon
2
cTHKa noanapcTea | Hee crpoeHue. Ctpoe- | puctuky [lpocreii- noauapctsa [Ipocteitmme, wmm Ox- U pOBOIA,
IIpocrerimme. Tun | HUe U kU3HEAEATENb- | KM, Ha pumepe Tu- HOKJIETOYHbIe, ThIa CapKOAOBbIE U MHKpOIIpera-

CapkopoBble U KTy-
TuKoHOCLBL Knacc
Capxoznosble

HOCTb CapKOJOBBIX Ha
npumepe aMeObI-Tpo-
tes. PasHooOpasue cap-
KOZIOBBIX

na CapKoa0XKIyTH-
KOBBIC

JKTYTUKOHOCIIBL.

PacrnosnaBath npeacTaBuTeneit Kiac-
ca CapkoJi0BbIe Ha MUKpOIpena-
parax, pucyHKax, pororpadusx.
Y cTaHaBMBaTE B3aUMOCBSI3b CTPOE-
HUs ¥ QyHKLMIH OpraHu3Ma Ha Ipu-
Mepe aMEOBI-POTesl.
OGOCHOBBIBATH POJIb MPOCTEHIIHX B
HKOCUCTEMAX

Ymenue padoTats ¢ 1a00paTOpHBIM
000pyA0BaHKEM, Y BETHYHUTETBHBIMH
npudbopamu.

patsl (ameba)




Tun Capxonosble

U KTYTUKOHOCLIBL
Knacc XKrytukonoc-
1Bl

Cpena oburanus, cTpoe-
HHE U TIEPEIBIKEHAE HA
HpUMEPE IBIJIEHBI 3€JIE-
HOH. XapakTep MUTaHus,
€ro 3aBHCUMOCTD OT
yCJIOBHM cpenpbl. Jlprxa-
HUE, BbIJIEJICHUE 1 pa3-
MHO>keHue. CoueraHue
NPU3HAKOB JKUBOTHOTO U
pacTeHus y SBIIIEHBI
3enéHoit. Paznoobpasue
KTYTHKOHOCIIEB

Ha npumepe 3BrieHb1
3€JIeHOM MOKa3aTh
B3aUMOCBSI3b CTPOE-
HUS U XapakTepa nu-
TaHUsi OT YCJIOBUHI

OKPY>KarOIIeH CPenpl.

XapaxkTepuzoBaTh Cpeay OOUTaHUS
JKTYTUKOHOCLIEB.

VY craHaBnMBaTh B3aMOCBS3b Xapak-
Tepa MUTaHUsI U YCIOBUH CPebl.
OGOCHOBBIBATH BBIBOJ] O TIPOMEIKY -
TOYHOM IIONOXKEHUU 3BIJICHBI 3€J1E-
HOW.

IpuBoauTh NOKa3aTeIbCTBA OONIEE
CJIOKHOM OpraHu3aLy KOJIOHHAJIb-
HBIX (POPM KTYTUKOBBIX.
PackpbIBaTh pOJIb K'Yy THKOHOCLIEB B
SKOCHCTEMAax

Mukpockon
Qg poBoii,

MHKpOTIpETIa-
partsL. (3BrIe-
Ha 3eJIeHast)







5. Tunsl Ilnockue uepsu, Kpyrabie yepsu, Kojibuatbie

yepsH (S u)
Tun Kompuateie we- | Mecra oOuranws, ctpoe- | M3yunTs ocobeHHOCTH Hasbiats uepTei Ooniee BoicOKOM op- | Llndposoit
pBu. OOmast HHUE U KU3HENEATENIb- | YCIOKHEHHS TaHU3aLUHU KOJIbYATBIX YePBE 10 MUKPOCKOTT,

HOCTDH

CPAaBHEHHUIO C KPYTJIBIMHU.




OcHOBHBIE BHABI

Ne Tema Conepxanue enesas Koa-Bo Memoan3o
n/n YCTAHOBKA | 4YaCOB AeATeLHOCTH 00y- BARME
ypoka YAKMIUXCS HA
ypoKe/BHEypouHOM 3ausitun | 000pyaoBa
HHUA

«Touka

pocTa»

XapPAKTEPUCTHKA. CHCTEM BHYTPEHHHUX Op- | B CTPOEHHH KOJIbYa- Pacrnosnasate mpeicTaBuTesnell kiac- | jabopartop-
Kiacc raHoB. Y POBHU OpPTaHU- | ThIX YepBeil kak 00- ca Ha pUCyHKax, pororpadusx. HOe 000py10-
MHoroue- 3aLUK OPTAHOB YYBCTB | Jiee BBICOKOOPTaHU30- XapakTepu3oBaTh HePTHI YCIOXKHE- BaHHeE. DJIeK-
TUHKOBBIE Y€PBU CBOOOTHOKUBYIIINX BAHHOH IPyMIBI 10 HUS CTPOEHUSI CUCTEM BHY TPEHHUX TPOHHBIE Tab-

KOJIbYaThIX IIepBeI\/'I " na- CPaBHCHUIO C IUIOCKU- OpPraHoB. JIMIbI

Pa3UTHYECKHUX KPYTIIbIX
yepBen

Jlabopamopnas padoma
No 2

«BHelHee cTpoeHne
TOXKIEBOTO YEPBS, €ro
NIepeNBIDKEHHIE, paszpa-
KAMOCTB.

Jlabopamopnas padoma
Ne 3

(no ycmompenuro yuu-
meist)

«BHyTpenHee cTpoeHne
JOXKIEBOTO YEPBSY.

MU U KPYTJIBIMU Uep-
BSIMU.

®opmynupoBaTh BBIBOA 00 YPOBHE
CTPOEHHUsI OPTraHOB YyBCTB

6. Tun Moaarocku (4 4)




Knacc
JIBycTBOpYa- ThHIE
MOJUTFOCKHU

Cpena oburanus, BHEII-
Hee CTPOEHHUE Ha IpHMe-
pe 6e33y0ku. CTpoeHue
U (pYyHKLIMU CHCTEM BHY-
TpeHHUX opraHos. Oco-
OEHHOCTH Pa3MHOKEHUS
u passutus. Posb B ipu-
poze 1 3HAUEHHUE 1JIs
YeJIOBeKa.

N3yauts ocobeHHOCTH
CTPOEHHUS KJjlacca
JIBycTBOpYATHIE MOJI-
JIFOCKHU

Pazniuath u onpenessiTb ABY-
CTBOPYATBIX MOJUTFOCKOB Ha PHCYH-
Kax, poTorpadusix, HaTypaJIbHBIX
00BEKTax.

OOBSCHATH B3aUMOCBSI3b 00pa3a
KU3HU 1 0OCOOCHHOCTEH CTPOSHMUS
IBYCTBOPYATHIX MOJUTIOCKOB.
XapakTepr30BaTh 4epThI PUCTIOCOO-
JIEHHOCTH MOJUTIOCKOB K cpefie 00u-
TaHMUS.

Hudposoit
MHKPOCKOTI,
nadopatop-
HOe 000pyI0-
BaHue. Bnax-
HbI€ Tperapa-
THBI,
KOJUTEKITUH
PaKoOBUH




OcHOBHBIE BHABI

Ne Tema Conpep:xxanue IeneBast Koma-Bo Hcnonn3o
n/nm YCTAHOBKA | 4YAaCOB AeATeILHOCTH 00y- BAHME
ypoka JAIOIIUXCS HA
ypoxe/BHeypouHOM 3aHsTHn | 000pyaoBa
HAS
«Touka
pocta»

Jlabopamopnas padoma @opMyJIHPOBATh BBIBOA O POJIU ABY- | MOJUIFOCKOB.
No 4 CTBOPYAThIX MOJUIIOCKOB B OeKTpOHHBIE
«BHeurHee ctpoeHue pa- BOJIHBIX DKOCHUCTEMAX, B )KU3HU TaOJHLIBI
KOBHH MPECHOBOJHBIX U 4eJI0BeKa.
MOPCKHX MOJUTIOCKOB» VY cTaHaBMBaTh CXOZCTBO U padINUMs

B CTPOEHUHU PAaKOBUH MOJIJIFOCKOB.

CoOsronmath npaswia paboTeI B Kabu-

HeTe, oOpamieHus ¢ 1adopaTopHBIM

00opyHOBaHHEM

7 . Tun Ynenucronorue (7 4)
9 | Knacc Hacekombie | OOmasi xapakTepucTu- | BeIIBUTH OCHOBHBIE 1 BersaBrsaTe xapaktepHeie npusHaku | ['epOapHbiii

Ka, 0COOEHHOCTH BHEII- | XapaKTepHbIE PU3Ha- HACEKOMBIX, OIUCHIBATh UX NP BbI- | MaTepuasl —
Hero cTpoeHust. Pa3HO- | KM HACEKOMBIX MOJTHEHUH J1a0OpaTOpHO padoThL. | CTPOESHHE Ha-
obpasue poTOBBIX Opra- VY cTaHaBIMBaTh B3aMMOCBSI3b BHY- | CEKOMOTO

HOB. CTpoeHue u
(YHKLNN CHCTEM BHY-
TpeHHUX OpraHos. Pas-
MHOKEHHE.

Jlabopamopnas padoma
Ne5

«BHewmHee cTpoeHue Ha-
CEKOMOTO»

TPEHHEro CTPOEHHSI U MPOLIECCOB
KU3HEIEATEIbHOCTH HACEKOMBbIX .
HabmroaaTh, pUKCHpOBATh Pe3yibTa-
ThI HAOTIOICHHH, ENIaTh BHIBOBL.
CoOsromath npaswia paboTsI B Kabu-
HeTe, oOpatieHus ¢ 1adopaTopHBIM
obopynoBaHHEM
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Turs! passuTHs Ha-
CEKOMBIX

PassuTne ¢ HETTONTHBIM
npespateHremM. I pymnmsl
HaceKOMbIX. Pa3BuTHe ¢
MIOJIHBIM MTPEBPALIECHU-
em. I'pynnsr
HaceKOMbIX. Poib
KaKIOM CTaauu
Pa3BUTHS HACEKOMBIX

W3y4uts THIBI pa3Bu-
THSI HACEKOMBIX

XapaxkTepr30BaTh THIIBI PA3BUTHA Ha-
CEKOMBIX.

OOBsICHATH PUHLIAITBI KJTaccU(prKa-
I[N HACEKOMBIX.

YcTaHaBIMBATh CHCTEMATHIECKYO
MPUHAIE)KHOCTh HACEKOMBIX.
BoIABIATS pa3nuuus B pa3BUTHN Ha-
CEKOMBIX C TIOJTHBIM U HEMTOJIHBIM
npeBpaIieHIeM

I'epOapHbrit

MaTepua; —
THUIIBI pa3BU-
THSI HACEKO-

MBIX




OcHOBHBIE BHABI

Ne Tema Conepxanne Henesas Koa-Bo ST ELHOCTH OBV~ Memoan3o
n/n YCTAHOBKA | 4YacoB A y BaHIe
ypoka JAIOIIMXCH HA
ypoKe/BHEypouHOM 3ausitun | 000pyaoBa
HUASA
«Touka
pocTa»
8. Tun Xopnosbie. becuepennbie . Haaknace Pouiob1 (6 4)

11 | Hanknacc PwiObi. OcobenHoctn N3yauts 0coOeHHOCTH 1 XapakTepru30BaTh OCOOCHHOCTH Brnaxubie
OOmras xapakTepu- | BHEIIHErO CTPOSHHS, BHEILITHETO CTPOEHM, BHEIITHETO CTPOSHUS PbIO B CBA3M CO | TPemapaThl
CTHKA, BHEIIHEE CBSI3aHHEIE C CBSI3aHHBIE C O0UTA- cpenoit obutanwsl. «PpIOB
CTpOeHHE oOuTaHueM B BOZIE. HHUEM B BOJE. OcauBartb IpuéMBI paboThI € OTIpe-

Crpoenne u pyHKINN
KOHeuHocTel. OpraHsl
OOKOBO¥ JINHUM, OPTaHbI
CllyXa, PABHOBECHS.

Jlabopamopnas paboma
Ne 6

«BHewmHee cTpoeHNE U
0COOEHHOCTH TIepeIBU-
JKEHUS PbIObD

IeJTUTENIEM )KHBOTHBIX.
BbIsBIISITS YepThI PUCHOCOOIEHHO-
CTU BHYTPEHHETO CTPOESHUS PbIO K
OOMTaHUIO B BOJE.

Habonats 1 onuchiBaTh BHEIIHES
CTpOEHHE U 0COOEHHOCTH TIEPEIBU-
’KEHHS PbIO B XOZIE BBITIOJIHEHHS J1a-
OopatopHOii padoThI.

Cobnronath npaswia IOBEACHUS B
kabuHeTe, oOpamieHus ¢ 1aboparop-
HBbIM 00OPYAOBaHHEM
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BHyTtpennee ctpoe-
HHUE PbIO

OnopHo-aBUTaTEIbHAS
cucrema. Cxener Henap-
HBIX 1 TIAPHBIX IIABHU-
koB. CKeJeT TOJIOBbI,
ckener xkabp. Ocoben-
HOCTH CTPOEHHS U (PyHK-
LI CHCTEM BHY TDEHHUX
opraHos. YepTsl Oonee
BBICOKOT'O YPOBHS Opra-
HU3ALHH PBIO 1O CpaB-
HEHHUIO C JJAHLIETHUKOM.
Jlabopamopnas paboma
No7

(no ycmompenuro yuu-
meisi)

N3y4uts BHyTpeHHEE
CTPOEHHE PBIOBL.

VcTanaBauBaTte B3aUMOCBS3b CTpOE-
HUS OTJEbHBIX YacTeil ckenera poid
U 1X (PYHKLIUH.

BbIsIBIISITH XapakTepHbIE YePThI
CTPOEHMS CUCTEM BHY TPEHHHX Opra-
HOB.

CpaBHHBaTh OCOOCHHOCTH CTPOSHUS
1 yHKLMIT BHY TPEHHHUX OPTaHOB PbIO
U JIAHLIETHUKA.

XapakTepr30BaTh YePTHI YCIOKHE-
HUsI OPTaHU3alHUU PbIO

Bnaxxubie
Tpenaparhl
«Pr10B1Y. Mo-
JeNIb CKeJIET
PBIOBI




OcHOBHBIE BHABI

Ne Tema Conpep:xxanue IeneBast Koma-Bo Hcnonn3o
n/n YCTAHOBKA | 4ACOB AeATENLHOCTH 00y- BAHIE
ypoKa JAIOIIUXCS HA
ypoxe/BHeypouHOM 3aHsTHn | 000pyaoBa
HUS
«Touka
pocTa»
«BHyTpeHHee cTpoeHne
PBIOBD)
9. Knacc 3emHoBOAHBICe, niH AMPpuoéun (4 4)
13 | Crpoenue u nes- XapaxkTepHbIE YEPTHI H3yuuts 4eptsl cTpOC- 1 YcTaHaBIMBAaTh B3aMMOCBA3b CTPOe- | BiaxHbie
TEJILHOCTb BHYTPEH- | CTPOEHUS CUCTEM BHY- | HUSI CUCTEM BHYTpEH- HUsI OPTaHOB U CUCTEM OPraHOB C UX | Mpenaparhl
HHX OPraHOB 3€MHO- | TPEHHMX OPraHOB 3€M- | HUX OpPraHOB 3€MHO- (byHKIMAME U cpenoit oOuTaHus. «3eMHOBOA-
BOJIHBIX HOBOJIHBIX IO CpaBHe- | BOJHBIX IO CpaBHe- CpaBHuBatb, 0000maTe nHpOpMa- | HbIE»

HUIO ¢ KOCTHBIMH PbIOa-
mu. CX0ACTBO
CTPOSHUS BHYTPEHHUX
OpTaHOB
36MHOBOJHBIX U PbIO

HUIO C KOCTHBIMU
peidamu

LIMIO O CTPOSHUH BHY TPEHHUX Opra-
HOB am(uOuii 1 peIO, ENaTh BBIBO-
L

OmnpenensaTs uepThl Oosee BLICOKOI
OpraHU3aLMy 3eMHOBOJHBIX I10 CPaB-
HEHHIO C pbI0aMu

10. Kaacc

IIpecmbikaromuecsi, uiau Pentuauu (4 4)
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BHyTtpennee ctpoe-
HUEC U JKU3HECACA-
TCJIBHOCTD NPECCMBI-
Karomuxcs

Cx0acTBO U pa3ianyus
CTPOEHUS CUCTEM BHY-
TPEHHUX OPTaHOB Ipe-
CMBIKAFOIINXCSI U
3€MHO- BOJHBIX. UepThl
MPH- CIIOCOOJIEHHOCTH
MPECMBIKAOLITIXCS K
JKU3HU Ha cyuie. Pas-
MHOKEHHE U Pa3BUTHE.
3aBUCUMOCTb
rOZIOBOTO JKH3HEHHOTO
IIUKJIa OT
TEMIIEPaTyPHBIX yCIIO-
BUIA

W3y4uTs 4epThI CTpOE-
HUS CUCTEM BHYTPEH-
HHUX OPraHoOB MPECMbI-
KarOIUXCs 110 CPaB-
HEHUIO C
3€EMHOBOAHBIMHU.

Y cTaHaBIMBAaTh B3aUMOCBSI3b CTPOE-
HUSl BHYTPEHHUX OPTaHOB M CHCTEM
OPraHOB PENTHIINH, UX QYHKUUH 1
cpenbl OOUTaHUSI.

BrisiBsaTh 4epThI 60JIEE BBICOKOM Op-
raHN3aLNHU TPECMBIKAIOLTUXCS 10
CPaBHEHUIO C 36MHOBOIHBIMIL.
XapakTepHu30BaTh NPOLECCHI Pa3-
MHOKEHHS ¥ PA3BUTHA JCTEHBIIEH Y
MPECMBIKAFOIIUXCSL.
Hcnonp3oBath HHPOPMALTHOHHBIE
PECYpPCHI UTs TOATOTOBKY NPE3EHTa-
LIMH TIPOEKTA O TOIOBOM JKU3HEHHOM
LIUKJIE PENTUIINIA, 3a00Te O
TIOTOMCTBE

Bnaxubie
npenapaTsl
«IIpecmbl-
KarOIHUECS




OcHOBHBIE BHABI

Ne Tema Conepxanne Henesas Koa-Bo Memoan3o
n/n YCTAHOBKA | 4YaCOB AeATeLHOCTH 00y- BARME
ypoxa YAOIIMXCS HA
ypoKe/BHEypouHOM 3ausitun | 000pyaoBa
HHUSI
«Touka
pocta»
11. Knacc IItuusr (9 4)

15 | OOuras xapaktepu- | B3ammocs3b BHenmHero | M3y4uTh B3aMOCBS3b 1 XapakTepu3oBaTb 0COOEHHOCTH Uyueno IItu-
CTHKa KJIacca. CTPOEHMS U IIPHCIOCO0- | BHEITHErO CTPOSHUS U BHELIHEr0 CTPOESHUsI NTUL B CBsi3U ¢ | bl Ilepbs
Bremsee cTpoeHHe | IEHHOCTH ITHI K MOJETY. | MIPUCTIOCOONEHHOCTH UX MPHUCTIOCOONICHHOCTBIO K MOJETY. | NTHILBL, MH-
NTULL Ture! neppeB 1 X PyHK- | ITHUL K TIOJETY OOpsacHATL cTpoeHne U QyHKIMM Ie- | Kporpernapa-

uun. YepThl cX0ACTBa U PBEBOr0 NOKPOBA TEJA MTHLI. Tb! «Ilepps
pas3nuuus NOKPOBOB VY craHaBnuBaTh 4epThI CXOACTBA U NTULD

NTULl U PENTUIHMN.

Jlabopamopnas paboma
Ne &

«BHewmHee cTpoeHue
nruipl. CTpoeHue re-
pPBEBY

pas3nnius MoKpPOBOB IITHUL] U PEIITHU-
T

H3yuath 1 OMUCHIBATH OCOOCHHOCTH
BHCIIHETO CTPOCHMWA NTHUL] B XOIE€ BbI-
NIOJTHEHHUST Ta0OPaTOPHO paboThI.
CoOsromath npasria paboTs B Kabu-
HeTe, oOpatieHus ¢ 1adopaTopHBIM
o0opynoBaHHEM
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OnopHO-ABHTATE b~
Hasl CHCTEeMA TITHUI]

HsmeHeHus ctpoenus
CKeJIeTa IITHLI B CBSI3U C
MPUCTIOCOOJIEHHOCTBIO K
nonéty. OcobeHHOCTH
CTPOSHUS My CKyJIaTy Pbl
u eé Ppyukimn. [TpyuauHb
CpacTaHUs OTAEIbHBIX
KOCTEH CKeJIeTa IITUILL.

Jlabopamopnas padoma
Ne 9

«CTpoeHue cKeneTa nTH-
LbD

N3yauts ocobeHHOCTH
CKeJIeTa MTULIBL, CBsI-
3aHHBIE C TIOJIETOM.

VcTaHaBnMBaTh B3aMMOCBSI3b BHEIII-
HEro CTPOEHHS U CTPOSHUS CKeJleTa B
CBSI3H C MPUCTIOCOOIEHHOCTBIO K
TONETY.

XapaxkTepu3oBaTh CTPOSHHUE U (PyHK-
oM MBILIEYHOH CUCTEMBI IITHL.
H3yyate 1 OnuceIBaTh CTPOCHUE CKE-
JIETa OTULBI B MPOLECCE BBIMIOJIHCHHA
naboparopHOl paboTHL.
CoOsronmath npasia paboTsI B KaOu-
HeTe, oOpaieHus ¢ 1adopaTopHBIM
obopynoBaHHEM

Cxkener rony-
Ost




OcHOBHBIE BHABI

Ne Tema Conpep:xxanue IeneBast Koma-Bo Hcnonn3o
n/nm YCTAHOBKA | 4YAaCOB AeATeLHOCTH 00y- BAHME
ypoka JAIOIIMXCH HA
ypoxe/BHeypouHOM 3aHsTHn | 000pyaoBa
HAS
«Touka
pocta»
12 . Knacc Maexonurawmue, wina 3sepu (10 g)
17 | Buytpennee ctpoe- | OcobenHoctr cTpoeHust | M3yuuTh cKener u 1 OrnmcpIBaTh XapakTepHbIe 0COOEHHO- | Braxxable
HUE MJIEKOTINTAIO- | OTIOPHO-IBUTATENBHON | BHYTpEHHEE CTPOCHUE CTH CTPOEHUs M PYHKLUH O11op- THpenapaThl
IIMX CHUCTEMBL. YPOBEHb Opra- | MJICKOIHMTAIOIIUX. HO-/IBUT'aTEIbHOM CHCTEMBI, HCTIONb- «Kpommx»,
HU3ALMH HEPBHOMH CH- 3ysl IPUMEPBI JKUBOTHBIX Pa3HBIX CKeJIeT Mule-
CTEMBI 110 CPABHEHHIO C cpen oOuTaHwMsL. KOTIHTAFOIETO

OPYTUMH O3BOHOYHBI-
MU. XapaKTepHbIE YePThI
CTpOEHMsI MUILEBAPH-
TEJIbHON CUCTEMBI KO-
MBITHBIX U TPBI3YHOB.
Y cnoxHEHUe CTPOSHUS
1 (YHKUMI BHYTPEHHUX
OpraHoOB.

Jlabopamopnas padoma
Ne 10

«CTpoeHue ckeneta
MUJIEKOTTUTAFOLITHX)

[poBoauTs HaOMOAECHHS U PUKCHUPO-
BATh MX PE3YJbTAThl B XO/€ BHIMONHE-
HUS TadOPaTOPHOU pabOTHI.
XapaxTepr3oBaTh 0COOEHHOCTH
CTPOEHHS CHCTEM BHY TPEHHHX Opra-
HOB MJIEKOTTUTAIOLIUX 110 CPABHEHHIO
C PeNTUIIHSIMH.

ApryMEeHTHPOBATb BHIBObI O IIPO-
IPECCUBHOM Pa3BUTUH MIIEKOTTHTAIO-
KX,

CoOsronmath npaswia paboTsI B Kabu-
HeTe, oOpatieHus ¢ 1adopaTopHBIM
obopynoBaHHEM

Beenenue (2 1.)

TemaTudeckoe miiaHuposanue marepuasia B 8 kinacce «bBUOJIOT'UA . YEJIOBEK»










No enesas Ko-Bo OcHOBHBIE BHABI HUcnoan3o
o/ Tema Conepxanne yeramoBka | wuacos JAesITeJIbHOCTH 00y- BaHHE
ypoxa JAIOIIMXCH HA oGopynoBa
YPOKe/BHEYPOIHOM 3aHATHH HMST
«Touka
pocta»
1. Opranusm venoBeka . Q0mmuii 0630p (S5 1acos)
1 Knetka: crpoenne, | CtpoeHue opranuzma | M3yuuth cTpoeHue, 1 HasbiBaTe OCHOBHBIE YacTH KJIETKU. | MUKpOCKon
XUMHYECKHI COCTAB | YEJIOBEKA: KJIETKU, TKa- | XMMHUYECKHI COCTaB OnwuceiBaTh PYHKIMH OPTaHOUIOB. | LU(POBO,
U JKU3HEIEeATENb- | HU, OPraHbl, CHCTEMbI | KJIETKH TaK Ke Ipo- OOBsACHATB MOHATHE «DEPMEHT). MHUKpOTIperna-
HOCTb opranoB. MeTozbl U3y4e- | LIeCChI JKH3HECATE b= Pasmaarts nporiece pocta u nporiece | patsl, Jado-
HUIS KUBBIX OPTaHU3MOB. | HOCTH pa3BUTHSL. paropHoe
HaOJIOIeHue, H3Mepe- OrmuceIBaTh MPOLIECC NSNISHYS KIIeTKH. | o0opyaoBa-
HUE, SKCrepuMenT. Jla- BhINOTHATE 1a00paTOPHBIN OMBIT, HA- | HHE
Ooparopnast pabota Ne OJIrO1aTh TPOUCX OJISIIIHE SIBJICHUS,
1 «letictue epmeHTa (UKCHUPOBATH Pe3yJIbTaThl HAOTIOE-
KaTaJla3bl Ha IEPOKCH]T HUS1, ITaTh BBIBOBI.
BOZIOPOT» Cobmonats npasuia paboTel B KaOu-
HeTe, oOpatieHus ¢ 1adopaTopHBIM
00opyHOBaHHEM
2 | Tkanu Ctpoenne opranuzma | O600IMTL U 1 OnpeenaTs NOHATHA: «TKaHb», «cH- | Mukpockon
YEJIOBEKA: KIIETKH, TKa- | yriIyOHTh 3HAHUS HATIC», KHEUPOTJIHS». U POBOH,
HU, OpPTaHbl, CACTEMbl | YHAIIUXCS O PA3HBIX HasbiBaTh TUITHI ¥ BUBI TKAHEH TO- MHUKpOTIperna-
opranoB. MeTozpl M3y4e- | BHIAX U TH- ITOB 3BOHOYHBIX JKHBOTHBIX. paThbl TKaHeH

HUA KUBBIX OPraHU3MOB!
HaOIroIeHue, U3Mepe-
HUEC, SKCIICPUMECHT.

TKaHeH YeIoBeKa

Pazmmuarte pasHble BUABI M THIIBI TKa-
Hell. OnuceIBaTh 0COOEHHOCTH TKa-
HE Pa3HbIX TUIIOB.




OcHOBHBIC BHABI

HNcmonn3o

Ne Tema Conepxanne Henesasn Kon-so JAesITeJIbHOCTH 00y- BaHHE
n/m YCTAaHOBKA JacoB
ypoxa JAIOIIMXCH HA oGopynoBa
YPOKe/BHEYPOIHOM 3aHATHH HHESI
«Touka
pocTa»
JlabopartopHas padbota Cobnronmats mpaswmia o0pamnieHus ¢
Ne 2 «Knetku u Tkanu MUKPOCKOIIOM.
MI0JT MUKPOCKOTIOM) CpaBHHBATb WLTFOCTPALAHN B YUeOHH-
K€ C HaTypaJIbHbIMU OOBEKTaAMH.
Bemonnste HaOmonerue ¢
MIOMOIIBIO MHKPOCKOTIA, OTIUCHIBATH
pesyaptatel. CobmonaTh npaBuia
paboThl B Kabu- HeTe, oOpaleHus ¢
J1a00paTOPHBIM 000PYIOBAHHUEM
2 . OnopHo-aBurarejbHasi cucrema . (8 1acos)
3 Ckener. Ctpoenne, | Onopa u IBIKEHHE. Hsyuuth cTpoeHHE, 1 HasbiBaTe yacTu ckenera. Pabota ¢ my-
cocTtaB u coenHe- | ONOPHO-ABHIaTeNbHAsL | COCTAaB U THITBI COEMIH- OnwuceiBaTh PYHKIMU CKENETA. koM «Cxe-
Hue kocrei. Jlabo- | cuctema. Metomsl HEHUS KOCTei OnwmchBaTh CTPOCHKE TPYOUATHIX KO- | JIET YeJIOBe-
paropHas pabota No | m3yde- HUsI JKUBBIX CTel U CTPOEHHE CyCTaBa. Ka» , Jabopa-
3 «CTpoeHue KOCT- | OpPraHu3MOB: PackpriBath 3HaUCHNE HATKOCTHHULIBL, | TOPHOE
HOW TKaHM» HaOroIeHue, U3Mepe- Xpsilla, CyCTaBHOW CyMKH, ryOuaTtoro | odopymosa-
JlaboparopHas pa- | HHE, SKCIIEPUMEHT BEIIIECTBA, KOCTHOMO3TOBOM MOJIO- | HHUE JJIsI ITPO-
6ota Ne 4 «CocraB CTH, KENTOTO KOCTHOT'O MO3Ta. BE/ICHUS OTThI-
KOCTE» OOBSICHATH 3HAYEHHE COCTABHBIX TOB.
KOMITOHEHTOB KOCTHOH TKaHH. DNeKTpOHHBIE
BrImosnHsATh 1ab0paTOpHbIE OTIBITEI, TaOJIULBI U
(bUKCHPOBATH. TJ1aKaThI




4 Cxener ronossl U Ty- | CKeneT rojiossl U TyJo- | M3yuuTh cTpoeHue u 1 OrnmcpIiBath ¢ TOMOIIBIO WUTIOCTpa- | PaboTta ¢ my-
JIOBUILLA BHa. CKeJeT KOHEYHO- | 0COOSHHOCTH CKeleTa 11U B yueOHUKE CTPOCHHE Yepera. nsxoM «Cke-
CTel. rOJIOBBI U TYJIOBHILA HasbiBaTh OTHEBI TO3BOHOYHUKA U | JIET YeJIOoBe-
CtpoeHue ckenera nos- 4aCTH MO3BOHKA. Ka»
COB KOHEYHOCTEH, BEpX- PackpbiBath 3HaU€HKE YacTE NO- ONEeKTPOHHBIE
HeU U HIDKHEN KOHEYHO- 3BOHKA. TaOJIULBI U
cTen OOBACHATE CBS3b MEKY CTPOCHHEM | TUIAKATHI
U (PyHKIMSIMU TIO3BOHOYHUKA, TPY -
HOW KJIETKH
No T C Ienesast Koui-Bo OcHoBHBIE BHIBI Hcnonas3o
n/n ema OA€pKAHHE yeramoska | uacos AesITeJIbHOCTH 00y- BaHHE
ypoka JAIOLIUXCS HA oGopynoBa
YPOKe/BHEYPOIHOM 3aHSATHH HHESI
«Touka
pocTa
5 Ckener KOHEYHO- Cxkener KOHEUHOCTEH H3yuuts cTpoeHue 1 HasbiBate yact cBOOOIHBIX KOHEU- | Pabora ¢ my-
cTen CtpoeHue ckeseTa rosi- | Ckeyera MosiCoB U HOCTeH U [0sICOB KOHEUHOCTEH. nsxoM «Cke-
ILp COB KOHEUHOCTEH, BepX- | CBOOOMHBIX KOHEYHO- OrmnuceIBaTh ¢ IOMOIIBIO WUTIOCTPa- | JIET YesloBe-
HEN U HUKHEN KOHEYHO- | CTel 1A B y4eOHUKE CTPOCHUE CKENeTa Ka»
creil. «Mccnenosanue KOHEYHOCTEH. ONeKTpOHHbIE
CTPOEHHUs IJIEYEBOro Mo- PackpbiBate npuunHy pasnudus B Ta0IUIIBI U
sica» CTPOEHHUH TOSICA HIKHUX KOHEYHO- TIJIAKATBI

CTEH y My>K4YMH U JKEHIIUH.
BBISBISTE OCOOEHHOCTH CTPOSHHS
CKeJleTa KOHEYHOCTEH B X071 HaOIIHo-
JEHHSI HATYPaJbHBIX OOBEKTOB




Ilepsast nomouis
NPH TPAaBMax: pacTs-

Ornopa u nBUXKEHUE.

OnopHo-aBUTaTEIbHAS

W3yuuts npuémsl nep-
BOH MTOMOIIY B 3aBU-

Onpefenars NOHATHA: «pacTsKe-
HUE», KBBIBUXY, KIIEPETIOMY.

Pabora ¢ my-
jistxoM «Cke-

JKEHUH CBSI30K, BbI- | cucteMa. IIpodunaktuka | cuMocTu oT BUaa HaspiBaTh NPU3HAKK PA3TUYHBIX BU- JIET 4YeJIOBe-
BHUXaX CyCTaBOB, TpaBmarusMa. Ilepsast | TpaBmBL JIOB TPaBM CyCTaBOB U KOCTEH. Ka»
nepesnioMax KOCTel | MOMOLIb IPU TpaBMax OrnuceiBaTh NPUEMBI NIEPBOM MOMOIM | DIEKTPOHHBIE
OMOPHO-ABUTaTENBbHON B 3aBUCHUMOCTH OT BUJIa TPABMBI. TaOJIULBI U
CHCTEMBI AHnanm3upoath 1 0000maTe HHPOP- | MIIAKATHI
MALHIO O TPaBMax OMOPHO-IBUTa-
TEJNBHOU CUCTEMBI U IPUEMAx OKa3a-
HUS IEPBOM MOMOILU B XOJ€ pas3pa-
OOTKH U OCYIIECTBICHHUS FOIOBOTO
npoekTa «Kypcel nepsoi noMoum
17151 IIKOJIBHUKOB)

MpIibr Ornopa u ABIKEHHUE. PackpbITh CBsI3b PackpbiBaTh CBsI3b PYHKLIMU U CTPOE- | MUKPOCKOT
OmnopHo-nBuratenbHast | (pyHKIMH U CTPOSHUS, HUSI Ha IPUMEpE pa3inyuil Mexxny | nudpoBoi,
cuctema. Metonel a TaK’Ke Pa3In4Iui TJIQJIKAMU U CKEJICTHBIMU MBILILIAMHY, | MHKpOIpemna-
M3y4e- HUsl JKUBBIX MeXAy TJIAgKUMU U MHUMUYECKUMHU U KEBATEIbHBIMU paThl MbILIEY-
OpraHu3MOB: CKEJICTHBIMU MBIIILIA- MBILILAMH. HOH TKaHH.
HaOJIOIeHNe, U3Mepe- | MU YeJIOBEKa. OnuceIBaTh C MOMOLIBIO UILUTIOCTPa- | DIeKTPOHHBIE
HUE, SKCIIEPUMEHT. IMii B yueOHHKE CTPOCHHE CKENETHOH | TaOJHILIbI

MbIHIIIBI.




No Ienesast Kou-Bo OcHOBHBIE BH/bI Hcnoib3o
o/n Tema Conepxanne yeramoBka | wuacos JAesITeJIbHOCTH 00y- BaHHE
ypoxa YAIOIMHUXCS HA oGopynoBa
YPOKe/BHEYPOUHOM 3AHATHH HMST
«Touka
POCTa»

[Tpaxktuyeckas pabora: OrnuceIBaTh yCI0BUS HOPMATBHON
«Hzyqenue pacronoxe- pabOoThI CKEJIETHBIX MBI,
HHST MBILIL] TOJIOBBD? HazpiBaTh OCHOBHBIE IPYIIITBI MBIIIILI,

PackpbIBaTh MPUHLUTT KPETIICHHS

CKEJIETHBIX MBIIII] PA3HBIX YaCTEH Te-

JIa.

BBISIBISITE OCOOEHHOCTH pacmoiosKe-

HUSI MUMHUYECKHUX U KEBATEIbHBIX

MBIIII] B XO/1€ HAOJTIOIEHUS HATY-

pPaJIbHBIX OOBEKTOB

8 Pabota Melmg Ornopa u OABIKEHHE OOBACHUTL MEXAHU3M 1 OnpeneasaTs MOHATHA «MbIIIBI-aHTa- | [{udposas

OnopHo-nBUTaTENbHAS | PAOOTHI MBIIII] U TIPH- TOHUCTBD), «MBIIIIBI-CHHEPTUCTB. | JJabopaTopus
cuctema. Metosbl YUHBI HACTYTUICHUSI OOBSCHATD YCIIOBHS ONITUMATBHON 1o QU3HOJIO-
U3y4e- HUSI JKUBBIX yromuienust. Cpas- pabOoThI MBIIIII, ruu (JaTuuK
OPTaHU3MOB: HHUTh JTUHAMHYECKYIO U OnwmchBaTh Ba BUAA PAOOTHI MBIIIIII, CUIIOMED)

HaOJIIOIeHNe, H3Mepe-
HUE, SKCIICPUMEHT

CTaTUYECKYI0 paboTy
MBDbIIIILI.

OOBSCHATH MPUYMHBI HACTYTUICHUS
Y TOMJICHHSI MBI ¥ CPABHUBATb JTH-
HAMHUYECKY IO M CTATHYECKYIO PaboTy
MBI TIO 5TOMY IPU3HAKY.
DopMyIMPOBATh MMPABKIJIA TUTHEHBI
(bU3NIECKNX Harpy30K

3. KpoBb u kpoBooOpamenue (9 4yacos)




9 BuyTtpennss cpena. | Tpancnopt BewecTs. W3y4uTh BHYTPEHHIOK 1 OnpeeaaTs NOHATHA: «TOMEOCTa3, Mukpockon
3HaueHne KpoBu U | BHyTpeHHss1 cpena op- | cpemy opraHusma ue- «(hOpMEHHBIE 3IEMEHTHI KPOBH, U pOBOIA,
€€ COCTaB raHuzMa, 3HaueHue €€ | JIOBeKa, €€ CTPOECHHUE, «I11a3Ma» , KAHTUTCH» , KAHTHUTEIIO) . MUKpOIIpena-

noctosiHcTBA. KpoBeHoc- | coctaB U pyHKIHU. OOBACHATL CBA3b MEXKITY TKAHEBON patsl
Hast ¥ TuMpaTHIecKast YKUAKOCTBIO, TUM(OH U TIa3MOM
cuctembl. Kposs. JIum- KPOBH B OPraHU3ME.
(1)21. MeTOI[bI A3yYEHUs OnuceiBaTh (1)YHKLII/II/I KpPOBH.
KUBBIX OPTAHU3MOB: Ha- HaspiBaTh (hy HKIH SPUTPOLIUTOB,
OMONEHNE, U3MEPEHNE, TPOMOOIINTOB, JIEHKOLIUTOB.
No Tewa Coneprante enesas Ko-Bo OcHoBHBIE BI/IIlgI Ncnons3o
/i yeTaHoBKa YACOB AesITeJIHHOCTH 00y- BaHHE
ypoka JAOMIHXCS HA oGopynoBa
YPOKe/BHEYPOUHOM 3AHATHH HMST
«Touka
PocTa»
SKCIEPUMEHT. OmnuchIBaTh BKJIA PyCCKON HAYKU B
JlabopatopHas paborta pPa3BHUTHUE METULIMHBI.

Ne 5 «CpaBHeHue kpoBu
4eJIOBEKA ¢ KPOBBIO JIsi-
YLK

OnuceiBaTh ¢ MOMOIIBIO WILTIOCTPA-
1Mii B y4eOHHKE MPOLIECC CBEPTHIBA-
HUs KPOBH M (harouTos.
BrimosHsATh TabopaTtopHbie HAOIO-
JICHUS C TIOMOIIBIO MHUKPOCKOTIA,
(prKCHUpOBATh pe3y.IbTaTh HAOMIO1e-
HHUIA, 7IeJ1aTh BHIBOJBI.

CoOsronmath npasria paboTs B Kabu-
HeTe, oOpatieHus ¢ 1adopaTopHBIM
00opyHOBaHHEM




10 | /Imxenue kpoBuno | TpaHCOPT BEIIECTB. H3yunTh Npu4uHbI 1 OmuceiBath ¢ momouipo wimoctpa- | Lludposas

cocyaam. KposeHocHast v mumda- | ABHKEHHS KPOBU O Ui B y4eOHUKE CTPOSHHUE cepaam | jaboparopus
THYecKast cuctemsl. Kpo- | cocymam. MPOLIECC CEPACUHBIX COKpAIEHUH. | 10 Pu3HoI0-
BSHOE JaBJICHUE U CpaBHMBAaTh BUIbI KPOBEHOCHBIX CO- | THH (IaTUHK
nyJibC. MeTop! n3yde- CYIOB MEXKAy COOOM. 4CoO)
HUS )KFBBIX OPTaHU3MOB: OrnmcpIBaTh CTPOSHHUE KPYTOB KPOBO-
HaOJIoIeHue, H3Mepe- oOpareHusl.
HUE, SKCTIIEPUMEHT. IornMath pasiauyaue B UCTIONB30Ba-
[TpakTryeckas paborta HUU TIPWJIAraTeNbHOTO «apTepUaib-
«Omnpenenenue YCC, HBII) TPUMEHUTENBHO K BUAY KPOBU
CKOPOCTH KPOBOTOK&?, U K cocyiaM
«Hccnenosanue pe-
(hJIEKTOPHOrO MPUTOKA
KPOBH K MBIIILIAM, BKJTFO-
YUBIIUMCSI B pabOTy»

11 | Perymsiuus pabotsl | KpoBeHocHas nmmMba- | M3yuuts padoty 1 PackpriBath monATHA: «TpeHUpoBod- | L{udposas
CeplLa U COCYJIOB. | THYECKAsi CUCTEMBI. cepaua ot pusude- HBIH 3P G exT», «PyHKUHNOHATbHAS nabopatopust
[Ipenynpexxnenne | Bpen tabakokypenust. CKUX Harpy3ok u npobay, «IaBsIuas MOBA3Kay, 1o pu3HoIIo-
3aboneBanmii cepa- | MeToasl u3ydeHus BIASHUA HETATHBHBIX CKTYTY. UM
11a ¥ COCYIOB

No T C Ienesast Ko1-Bo OcHoOBHBIE BH/ABI Hcnoas3o

/o €mMa OoACPKAHUC yeranoska HACOB AesITeILHOCTH 00y- BaHHE
ypoxa JAKOIIMXCH HA oGopynoBa
YPOKe/BHEYPOIHOM 3aHATHH HHESI
«Touka

pocTay




JKUBBIX OPTaHU3MOB: Ha- | (haKTOPOB OKPYKar0- OOBSCHATH BAXKHOCTb CUCTEMaTHUe- | (apTepHaib-
OmopeHue, U3MEpeHne, | LIei Cpemsl. CKHX (PM3MYECKUX HArPY30K T HOP- | HOTO JaBJie-
SKCIIEPUMEHT MaJIbHOTO COCTOSIHMSI CepALA. HUS)
Ipaktiueckas padoTa: Pasmgars npu3HAKY Pa3TMIHBIX BH-
«JloxazarenbcTBO Bpena JIOB KPOBOTEUEHUH.
TaOAKOKYPEHHSD Anaym3upoBaTh 1 0000maTs uHpoOp-

MALHUIO O MOBPEKAEHUSIX OPraHOB

KPOBEHOCHOM CUCTEMBI U MPUEMAX

OKa3aHus [epBOH MOMOLIH B XO/€

MPOAOIKEHHS pabOTBI HAJT TOTOBBIM

npoexkToM «Kypchl epBOi MOMOLIU

IUIS IIKOJIbHUKOB)

12 | Obobmenne mo te- | YkperuieHue 310poBbsi. | Bocrintanue Oepesk- Pasmaare npusHaky pasnuysblx BU- | Ludposas
Me 3 Bnusinue puznyeckux | HOrO OTHOLIEHHS K JIOB KPOBOTEUYECHUI. naboparopus
Bnusiane pusnue- | ynpakHEHHH Ha OpraHbl | CBOEMY 3I0POBBIO, OrnmcpIBaTh ¢ MOMOMIBIO ULTIOCTPA- | TI0 PU3HOJIO-
CKHX Y CUCTEMBI OPT'aHOB. TPUBHUTHE HHTEPECa K 1[1i B yaeOHHKe MEePbI OKa3aHHs rau (IaT4uK
yIpPaKHEHUH Ha Me- Toab! U3yUEHUS M3YUCHHUIO TIPEMETA. nepBoii nomornu B 3aBucumoctu o1 - | YHCC u apre-
CEepAEYHO-COCY- JKUBBIX OPraHU3MOB: BUJIA KPOBOTEUEHUS. pPHAIbHOTO
IUCTYIO CUCTEMY Habmroze- HUE, BeimonHsTh onbiT — Opath TaBJICHUS)

U3MepeHHUe, FKCIIe-
pumMeHT. [IpakTuueckas
padora:
«DyHKIMOHAIbHAS CEp-
JIEYHO-COCY AUCTAs TPO-
Oa»

(YHKIMO- HATBHYIO MTPOOY;
(uKCHpPOBaTH pe- 3yJIbTATHL,
NPOBOANTD BBIYMCIICHUS U IENIaTh
OLICHKY COCTOSIHHS CEPALIA [0
pe3yJbTaTaM OIbITa.

CoOsromath npasria paboTs B Kabu-
HeTe, oOpatieHus ¢ 1adopaTopHBIM
o0opyHnoBaHUEM.

AHnan3uposats 1 0000mare nHOp-
MAIIHIO O MIOBPEXKIEHUSX OPTaHOB
KPOBEHOCHOM CUCTEMBI U MPUEMAX
OKa3aHMsI IEPBOI TIOMOIIH B XO/1€
MPOAOIKEHHS pabOTBI HAJT TOTOBBIM
npoexkToM «Kypchl epBOi MOMOLIU
JUTS IIKOJIBHUKOB)







15 | bonesnu opranos I'uruena opranos gpixa- | IlozHakomMuThCs € 1 PackppiBaTh MOHATHE «KU3HEHHAS Hudposas
TBIXaHUSI HUs1. 3a00NIeBaHNS Opra- | OCHOBHBIMH BUZIAMH EMKOCTB JIETKUX). naboparopus
HOB JIBIXaHUS U X 3a00eBaHmii opra- OOBACHATE CYTh OMACHOCTH 3a00JIe- | MO HKOJIOTUH
npeaynpexaeane. IH- | HOB IbIXaHMs, BbI- BAHUS TPUIITIOM, TyOEpKYIE30M JIET-
(beKIIOHHBIC SIBUTh IYTH KHX, PAKOM JIETKUX.
No T C Ienesas Ko-Bo OcHOBHBIC BHABI HUcnoan3o
/n emMa oaepraHue yeTanoBKa 4ACOB AesITeJIHHOCTH 00y- BaHHE
ypoxa JAIOIIMXCH HA 0GopynoBa
YPOKe/BHEYPOIHOM 3aHATHH HMST
«Touka
pocta»
3a00JIeBaHMS U MEPBI UX | 3apasKeHUs U MEpPhbI Hasbiathb aktopsl, criocoOCTBYIO- | (IATYMK OKHU-
npodunakTuku. Bpen | nmpodunakTukwy. IIHE 3aPAKESHHUIO TYOSPKYIIE30M JIEr- | CH yriiepoza)
TabaKOKYPEHHSL. KHUX. naboparopust
[MpaxTtieckas padora; HasbiBaTh Mepbl, CHUIKAIOIINE BEPO- | O (hU3HOJIO-
«Ornpenenenve 3arbl- SATHOCTb 3aPaKEHHSI OOJIE3HAMH, rau (IaT4uK
JIEHHOCTH BO31yXa» nepeaaBaeMbIMU Yepe3 BO3AYX. 9aCTOTBHI JbI-
PackpbiBath crioco0 UCTIONB30BAHUS | XAHMUS)

(b arooporpaduu Ayt TUATHOCTHKU
MATOTE€HHbIX U3MEHEHHI B JIETKHX.
OOBSICHATH BaKHOCTb TUTHEHBI [TOME-
IIEHUH U IbIXaTeIbHONM TMMHACTUKH
IUTSL 3J0OPOBbSI YEJIOBEKA.
[TpoBOaUTH OTIBIT, PHKCHPOBATD pe-
3yJIbTAThI U JIEJIaTh BHIBOI 1O Pe-
3yJIBTATaM OIbITA.

CoOsromath npaswia paboTsI B Kabu-
HeTe, oOpatieHus ¢ 1adopaTopHBIM
obopynoBaHHEM

S. IlumeBapuTe/JIbHASL CHCTEMA .

(7 1acos)




16 | 3navenue muum u ITutanue. ITumesape- | M3yunrte 3HaueHue u 1 OrnpenensiTe MOHITHE ITUIIEBApe- | DMEKTPOHHbBIE
e€ cocTas Hue. [InmesapurenpHas | CTpOEHHUE PA3IUYHBIX Huey». OMICHIBATh C TOMOLIBIO WIUTIO- | TAaOJTUIIBI 1
cuctema. Metonel u3yue- | OpraHoOB ULIEBApe- CTpanuii B yueOHUKE CTPOCHHE MU~ | TUIAKATHL
HUSI JKUBBIX OPraHU3MOB. | HUSL. LI€BAPUTENBHONU CUCTEMBI. Hudposast
HaOIrOIeHue, U3Mepe- HaseiBath (pyHKIMM pasaudHbIX opra- | saboparopust
HUE, SKCIIEPUMEHT. HOB IULIEBAPEHUSI. IO 3KOJIOTUH
[Tpaxktuyeckas pabora: HaseiBate MecTa Bmagenusa mumesa- | (matauk pH)
«Ornpenenexne MecTo- PUTENBHBIX KEIE3 B IHIIEBAPHUTENb-
MIOJIOXKEHUS CIIFOHHBIX HBIN TPAKT.
JKEne3» BrInosHATH ONBIT, CpaBHUBATD pe-
3yJIBTaThl HAOMOAEHUS C OTIMCAHUEM
B y4eOHHMKE
No enesas Ko-Bo OcHOBHBIE BHABI HUcnoas3o
o/ Tema Conepxanne yeramoBka | wuacos JAesITeJIbHOCTH 00y- BaHHE
ypoka JAOMINXCH HA oGopynoBa
YPOKe/BHEYPOIHOM 3aHATHH HMST
«Touka
pocTa
17 | Ilmmesapenue B po- | [Turanue. [Tumenape- | PackpbiBaTh QyHKINH 1 PackpreiBate ¢ynkumn cmonbl Onu- | [Hudgposast
TOBOM MOJIOCTH U B | Hue. lInmesapurensHas | CIXOHBI U XKETyIOYHO- CBIBATh CTPOSHHE JKEJYA0UHOM cTeH- | aboparopust
JKENyIKe cuctema. Metonel u3yde- | ro coka i mpouecca ku. HasplBaTe akTUBHBIC BEIIECTBA, | MO 3KOJOTUU
HUS JKUBBIX OPraHU3MOB. | IMHILEBAPEHUS]. IEHCTBYIONINE Ha MUIIEBON KOMOK B | (maTtunk pH)

HaOJIIOIeHNe, H3Mepe-
HHE, SKCTIEPHMEHT.
JlabopartopHas paboTa
Ne 8, 9 «Jleiictaue dep-
MEHTOB CJTFOHBI Ha Kpax-
maim», «Jletictue dep-
MEHTOB JKEJTyJOYHOTO
COKa Ha Oenku

KENMyaKe, 1 X QyHKIIH.
BeimosHsTE 7a00paTOPHBIE OTIBITHI,
HAOJTFOIATh MPOUCXOISIINE SBJICHHS
U JIeNath BHIBOJ IO Pe3yJIbTaTaM Ha-
OO IeHUi.

CoOsromath npaswia paboTsI B Kabu-
HeTe, oOpatieHus ¢ 1adopaTopHBIM
obopynoBaHHEM

6. O0meH BemecTB U 3Hepruu . Buramunsbl ( 3 yacos)




18 | Hopmel nutanus PaimonanmeHOe nutanue. | YCTaHOBUTH 1 Onpenensts MOHATHS «OCHOBHOM Hudposas
Hopw™er 1 pexxuM nuta- | 3aBUCH- MOCTb o0MeH», «o0Imui OOMeH». naboparopus
HISL MEXKIY TUTIOM CpaBHHUBATH OPTAaHHI3M B3POCIOro M | 1O (PHU3HOIIO-
MeTonbl M3YUEHUS JKU- | EATENBHOCTH YelNo- peO&HKa Mo MoKa3aTessiM OCHOBHOTO | THH (AaTYHK
BBIX OPTaHM3MOB: Ha- | BEKa M HOPMaMH ITH- oOMeHa. YaCTOTHI Jbl-
OmoneHue, U3MEpeHIe. TaHUs1, Y€pe3 OCHOB- OOBsicHAT 3aBUCUMOCTb Mexay TH- | xanwus, UCC,
Ipaktiueckas paboTa: | HblE TOHSATHS: TIOM JEATENBHOCTH 4elOBeKa M HOP- | apTepHaIbHO-
«OnpenesieHne TpeHu- | «OCHOBHOM 0OMeH», MaMH TTUTAHHSI. IO TABJICHM )
POBAaHHOCTH OpraHu3Ma | «OOmii OOMeR». IIpOBOAUTE OLIEHUBAHHE TPEHHPO-
1o (PyHKLHNOHATBHON BAHHOCTH OPTaHU3Ma C TOMOIIBIO
npode» (yHKIMOHABHOH o0k, PUKCHPO-
BaTb PE3YJIbTATHI U [EJ1aTh BBIBOJ,
CpaBHHUBAsI 3KCIIEPUMEHTAJIbHBIC
TaHHBIE C 3TAJOHHBIMHU
No enesas Ko/-Bo OcHOBHBIE BHABI Hcnoan3o
o/ Tema Conepxanne yeramoBka | wuacos JAesITeJIbHOCTH 00y- BaHHE
ypoxa JAIOIIMXCH HA oGopynoBa
YPOKe/BHEYPOIHOM 3aHATHH ST
«Touka
pocTa»

8. Ko:xka. (4 yacoB)




19

Pouse ko1 B TEpMO-
peryJysinuu

Ponb koxu B TEpMOpETY-
JSAUUY. 3aKaJuBaHUe.
OxazaHue nepBoil mo-
MOIIH IMPHU TETIJIOBOM U
COJIHEUHOM y/apax

PackpsiBate posb KO-
KU B TEPMOpEryJisi-
uuu. OnuchIBaTh

MPUEMBI IEPBOMU MO-
MOIIH PU TEMJIOBOM
Y COJTHEYHOM yJape.

Knaccugumposats nmprauHb! 3200-
JIEBAHUN KOXH.

HaspiBaTh npu3Haku oxora, 00Mopo-
KEHHST KOXKH.

OrnmcbIBaTh MEPHL, PUMEHSEMBIE
IPU OKOTax, OOMOPOKEHUSX.
OnmchIBaTh CUMITTOMBI CTPUTYIIIETO
JIMIIAs], YECOTKH.

HasbiBath MepbI PO UIAKTHKN UH-
(DEKLMOHHBIX KOKHBIX 3a00JICBAHIIA.
OmnpeensaTb MOHATHE «TEPMOPETYJIA-
sy, ONMUCBHIBATH CBOWCTBA KOXKH,
MO3BOJITFOLINE €i1 BBITIOJHATD (yHK-
LIFO OpPTraHa TEPMOPETYJISLIH.
PackpriBath 3HaUCHHE 3aKATHMBAHHS
IUTSE OPTaHU3Ma.

OrnvchIBaTh BUABI 3aKATUBAFOIIINAX
poLenyp.

HaspiBaTh pU3HAKK TEMIOBOTO yAa-
pa, COJTHEYHOT O yaapa.

OrnmcpIBaTh NPUEMBI TIEPBOI MOMOIIN
NIPU TETUIOBOM YAApe, COTHEUHOM
yaape.

Anaym3upoaTh 1 0000maTs uHpop-
MALMIO O HAPYIIEHUSX TEPMOPETy JIst-
LIUH, TIOBPEKACHUAX KOXKU U
npréMax OKa3aHMs IEPBOI MTOMOIITH
B XOJI€ 3aBEPILIEHHSI paOOTHI HAx
npoexToM «Kypchl epBoi MOMOLIU
TUTS IIKOJIBHUKOB)

Hudposas
naboparopus

1o ¢pu3noNo-
T'MH TaTYHK

TEMITEPATY PbI
U BIIAYKHOCTH)




No T C Ienesast Kou-Bo OcHOBHBIE BH/ABI Hcnoas3o
/m €Ma OoACPRAHUC yeranoska HACOB AesITeJILHOCTH 00y- BaHHE
ypoxa JAIOIIUXCS HA oGopynoBa
YPOKe/BHEYPOIHOM 3aHATHH HHESI
«Touka
POCTA
10. HepBHas cucrema (5 yacos)

20 | AsroHomHbIi oTnen | HefiporymopanbHas pe- | M3yuurs ctpoeHue u 1 HaseiBare ocobenHoctr pabote! aB- | Llndposas
HEPBHOMN CUCTEMBI. | T'yJISILUS IPOLIECCOB 3HAUEHUE aBTOHOM- TOHOMHOTO OT/IeJIa HEPBHOM cucTe- | aboparopust
HeiiporymopaneHast | KU3HEIEATENIBHOCTH OP- | HOM HEPBHOM CUCTE- MBL 1o puznoIo-
perynauus raHu3Ma MbI Pazniuate ¢ NOMOLIBIO WILTFOCTPALMK | THH AATUUK

B yueOHHKE CHMIIATHYECKUH U rapa- | apTepHaIbHO-
CUMIIATHYECKUH MOAOTAETbI aBTO- o 1aBJI€HUs
HOMHOTO OT/IeJIa HEPBHOH CUCTeMBI | (TTyJibCca)

10 OCOOEHHOCTSIM CTPOEHHSI.
Paznuyate napacumnaTuieckuii u
CHUMIATUYECKUI MOAOT/EIBI IO OCO-
OEHHOCTAM BIMAHHA HA BHYTPEHHIE
OpraHbL

OOBACHATH HA IPHIMEPE PEAKLIMN HA
CTpECC COTIaCOBAHHOCTH PabOTHI
JKeJE3 BHYTPEHHEN CEKPELH U OT/Ie-
JIOB HEPBHOI CCTEMBI, pa3anyine
MEXAY HEPBHOU U I'YMOPAJIbHOM pe-
TyISLUEH 110 001IIeMy XapakTepy
BO3JIEUCTBUS HA OPTaHU3M.
BBINOTHATE OMBIT, HAOMOAAT TIPOHC-
XOJsLIHE IPOLECCH] U CPABHUBATD
TOJTyYeHHbIE PE3yJIbTaThl OIbITA C
0KM1aeMBIMH (OTTHCAHHBIMH B TEKCTE
y4ueOHHKa)




TemMaTH4yecKkoe IVIAHUPOBAHNE MaTepHaJia B 9 kiiacce

«O01mue 3aK0HOMEePHOCTH KU3HID>

Yacts 1. O0mue 3akOHOMEPHOCTH KU3HU

YacTp 2. 3akOHOMEPHOCTH JKU3HHU Ha KJIETOUHOM ypoBHe YacTs 3.
3aKOHOMEPHOCTH ’KM3HU Ha OPraHU3MEHHOM YPOBHE

Yacts 4. 3aKOHOMEPHOCTH MPOUCXOKICHHUS U PA3BUTHS kU3HU Ha 3emite HacTs 5.

3aKOHOMEPHOCTH B3aMMOOTHOLIEHUH OPraHU3MOB U CPEeIbl

No Tewa Coneprante enesas Koui-Bo OcHoOBHBIE BH/BI Hcnonas3o
/it yeramoska | uacos AesITeJIbHOCTH 00y- BaHHE
ypoxa JAKOIIMXCH HA oGopynoBa
YPOKe/BHEYPOIHOM 3aHATHH HESI
«Touka
pocTa»
1. 3aK0OHOMEpPHOCTH KH3HH HA KJeTO4YHOM ypoBHe (10 u)
1 Meuoroobpasue kie- | O6o0menne panee m3y- | HM3yunts MHOTOOOpA- 1 OmnpeeasaTs OTIMYUTEbHBIE IPH3HA- | MUKpOCKO
TOK YEHHOrO MaTepuaa. 3He KIIETOK SYKApHOT KH KJIETOK ITPOKAPHOT U 3YKapuoT. | u(ppoBoi,
MHuoroo6pas3ue TUIIOB | U BBISIBUTH OCOOEH- IprBOAUTE MPUMEPBI OPraHU3MOB MHKpOTIpETIa-
KJIETOK: CBOOOZHOXHUBY- | HOCTh UX CTPOSHHS MPOKAPHOT U 3yKapHOT. paThbL

mue U o0pasyromue
TKaHU, TIPOKAPUOTEL, 3Y-
KapuoThL Posb yuéHBIX B
HU3YYCHHUU KIICTKHU.

Jlabopamop-nas pado-
maNo [
«MHoroo0pasue KIeToK
sykapuot. CpaBHEHHE
PaCTHTEBHBIX U JKUBOT-
HBIX KJIETOK»

Pa3HbBIX LAPCTB

XapakTepu3oBaTh CyLIECTBEHHbIE
TPU3HAKH KI3HEIEATETLHOCTH CBO-
OOMHOKUBYILLEH KJIETKH U KJIETKH,
BXOZSLLIEH B COCTaB TKAHU.
HasbiBath MMeHa y4EHBIX, MOJIOKHB-
IIMX HAYaJI0 N3YYEHHUIO KIETKH.
CpaBHHBATb CTPOCHHE PACTHTEIBHBIX
Y JKUBOTHBIX KJIETOK.

dukcupoBaTh pe3yIbTaThl HAOMOIE-
HUIA U IeNIaTh BHIBOIbI.

CoOsronath npaswia paboTsI B Kabu-
HeTe, oOpatieHus ¢ 1adopaTopHBIM
00opyHOBaHHEM




No T C Ienesast Kou-Bo OcHOBHBIC BHABI Hcnoan3o
/m €Ma OoACPRAHUC yeranoska HACOB AesITeJILHOCTH 00y- BaHHE
ypoxa JAIOIIUXCS HA oGopynoBa
YPOKe/BHEYPOIHOM 3aHATHH HHESI
«Touka
pocTa
2 Xummueckue Beme- | OboOuieHne panee n3y- | M3yduts XUMIYECKHI 1 PasnuuaTe 1 Ha3BIBaTH OCHOBHBIE Mukpockon
CTBa B KJIETKE YeHHOI o MaTepuala. COCTaB Yy pasHbIX TH- HEOPraHNYEeCKHUE U OPraHuyuecKue Be- | U(poBoi,
OcobeHHOCTH XUMHUYe- | TTOB KJIETOK. LIECTBA KJIETKU. JTabopatop-
CKOT'O COCTaBa *KUBOM OOBbsCHATH (PYHKIIMH BOMBI, MUHE- HOe 000py10-
KJIETKH U €0 CXOJCTBO Y PaIBHBIX BEIIECTB, OEIIKOB, YTIIEBO- BAHUE I10 U3y-
Pa3HBIX TUIOB KJIETOK. JIOB, JIMITU/I0B U HYKJIEWHOBBIX KUC- | YEHUIO
Heopranunueckue u op- JIOT B KJIETKE. XHUMHU-
raHU4YecKue BellecTBa CpaBHMBaTh XMMHMYECKHII COCTAB KJI€- | YECKOro
knetku. ConepkaHue TOK ’KMBBIX OPIaHU3MOB U T€JI HEKU- | COCTaBa KJie-
BOJIbI, MUHEPAJIBHBIX CO- BOH NPUPOJBL, IENATh BHIBO/bI TOK
JIeH, YTJI€BOJIOB, JIUHU-
JI0B, OEJIKOB B KJIETKE U
opraausme. Mx gyHkumm
B JKU3HENEATENbHOCTH
KJIETKH
3 CtpoeHue KIeTKu CtpykTypHBIE YacTU W3yuuts yHKIMH Op- 1 Pa3nmuuate OCHOBHBIE 9AaCTH KIETKH. Hudposoit
KJIETKU: MeMOpaHa, sii- | TAHOWIOB KIETOK, BBI- HasbiBaTh 11 00BSCHATD CYIECTBEH- | MHUKPOCKOIT U
PO, LIMTOIJIa3Ma C Opra- | SIBUTb UX OTIUYUTEb- HbIE PU3HAKU BCEX YAaCTEHN KJIETKU. | TOTOBbIE MU-
HOHIAMH 1 BKIIFOUEHHS- | Hble OCOOCHHOCTH. CpaBHHBaTh OCOOCHHOCTH KJIETOK | Kpompernapa-

MU. OpraHousbl KJIeTKU
U X QYHKIUU
MemOpaHHbIe 1 HEMEM-
OpaHHBIE OPTaHOHIBI,
OTJIHYHTETBHBIE OCOOEH-
HOCTH UX CTPOEHHS U
byHKIHN

PacTEeHUH U >KUBOTHBIX

Bolaenats 1 HasbIBaTh CYIUECTBEH-
HbIE MPU3HAKN CTPOEHUs OpPraHou-
TIOB.

Pazmidate opraHou/bl KJIETKU Ha pU-
CYHKe yueOHHKa.

OOBsIcHATD (PYHKIMH OTAEITBHBIX Op-
raHOUJIOB B KU3HENEATEIbHOCTH
PACTUTENILHON Y ;KUBOTHOM KJIETOK

ThbI




No T C Ienesast Kou-Bo OcHOBHBIC BHABI Hcnoan3o
/m €Ma OoACPRAHUC yeranoska HACOB AesITeJILHOCTH 00y- BaHHE
ypoxa JAMINXCH HA oGopynoBa
YPOKe/BHEYPOIHOM 3aHATHH HHESI
«Touka
pocTa
4 PasmHoxkeHue kier- | PazamuoxxeHue kinerku | M3yuuTh sKM3HEHHBIN 1 XapakTepu3oBaTh 3HAYCHUE pPas- Hudposoit
KU ¥ €€ JKU3HEHHBIN | MyTéM AeNieHuss — 00- | IMKJI COMaTHYeCKON MHOEHUS KJIETKH. MHUKPOCKOI U
LIUKJT IIe€ CBOMCTBO KJIETOK | KJIETKH Ha MPUMEPE CpaBHHBATh Je7I€HHE KJIETKH MPOKa- | FOTOBBIC MHU-
OJTHOKJIETOYHBIX U TEJSIIINXCS KJIETOK PHOT ¥ 3YKapHOT, AENIaTh BHIBOABI HA | KpOTIpenapa-

MHOTOKJIETOYHBIX
opra- HU3MOB.
Knerounoe ne- nenue y
MIPOKapUOT — JieIeHne
KJ1eTku HajaBoe. Jenenue
KJIETKH y 3yKa- pHOT.
Muto3. ®a3bl Mu- TO32.
JKu3HEHHBIN UK
KJIETKU: nHTEpdasa, M-
T103. Pa3znenenue kie-
TOYHOI'O COAEP>KUMOr0
Ha J1B€ IOUepHHE KJIeT-
KU.

Jlabopamopnas padoma
No 2

«PaccmaTtpuBanue Mu-
KpOTIpenapaToB C AeJis-
HIUMUCST KJIETKAMID)

KOpf€UIKa Jiyka

OCHOBE CPaBHEHHUSI.
OnpeaensaTb MOHATHA «MHTO3» U
«KJIETOYHBIN HUKID). PUKCUPOBATh
pe3yIpTaThl HAOMIO AeHUH, hopMy TTH-
pOBaTh BHIBOJIBL

CoOsronmath npaswia paboTeI B Kabu-
HeTe, oOpatieHus ¢ 1adopaTopHBIM
obopynoBaHHEM

OOBSCHATH MEXaHH3M pacrperee-
HUSI HACJIEACTBEHHOIO MaTepHraia
MEIKIY ABYMS JOYEPHUMH KIETKaMH
y IPOKAPHOT U 3YKAPHOT.
HassiBath 1 XapakTepr30BaTh CTAANN
KJIETOYHOT'O LIUKJIA.

Habmonats 1 onmckIBaTh nessmmecs
KJIETKH 110 TOTOBBIM MUKPOIIpena-
param.

ThbI

2 . 3aKOHOMEPHOCTH KH3HH HA OPraHU3MeHHOM ypoBHe (17

4)




bakrepun u BUpyCHI

PasHoobpasue popm
OpraHU3MOB. OJTHOKJIe-
TOYHBIC, MHOI'OKJICTOY-

H3yuuts cyimecTseH-
HbIE TIPU3HAKH OaKTe-
puii, maHo0aKTepuit

BhienaTh Cy1eCTBEHHbIC MPU3HAKH
OaxTepuii, IMaHOOAKTEPUI U BUPY -
COB.

Hudposoit
MHUKPOCKOT 1
rOTOBBIC MU-

HbIE M HEKJIETOUHBIE. U BHPYCOB OObsicHATD (Ha KOHKPETHBIX IIPUME- | Kpompenapa-
bBaxrepnu kak oHOKIIe- pax) CTpOeHUE U 3HAUeHHe OaKTe- TbI OaKTEPUH,
TOYHBIE IOSAEPHBIE Op- pwi, THaHOOAKTEPHii U BUPYCOB. nabopatop-
raiusMbl. Bupycel kak PaccmatpuBath 1t 0OBSCHSTE IO PH- HOe 060pyI0-
HeKJIeTouHast hopma CYHKY y4eOHHKa MpoLecc BaHUE 1JIs1
K3HA. OTIHIUTETbHBIE bukcauuu u
0CO0EHHOCTH OaKTepHuii NPOHUKHOBEHHS BHPYCA B KIETKY M | OKPALIMBAHKA
U BUPYCOB. 3Ha4Y€HNE €ro Pa3MHOMKEHHSI. Oakrepwii 1o
OakTepHii 1 BUPYCOB B IpuBomuTte pumeps! 3a0onesanuii, | ['pamy
npupone BbI3bIBAEMBIX OaKTEPUSMH U BHPyCa-
MU

Pacturenbhbiii opra- | ['maBHbIe cBOtiCTBA pac- | YriyOuts u BeigensaTs 1 0600maTh CymecTBeH- udposoit

HU3M U ero 0cOOeH- | TeHHil: aBTOTPO(HOCTh, | 0600maTs HBIE MIPU3HAKU PACTEHUI U PacTU- MHUKPOCKOM 1

HOCTH HECTIOCOOHOCTh K aKTHB- | CYLIECTBEHHBIC IPH- TEBHOHN KJIETKU. rOTOBBIE MU-
HOMY NIEPE/IBIDKEHHIO, | 3HAKH PACTEHHUH U XapaxTepru3oBaTh OCOOSHHOCTH MPO- | Kporpenapa-
pa3MeIeHNe OCHOBHBIX | PACTHTETBHOM KISTKH. LIECCOB KU3HEACATENIBHOCTH PacTe- | T, Jabopa-
YacTell — KOpHs U MO- HUI: TIMTaHWUA, IBIXaHuA, JOTOCHHTE- | TOpHOE 000-
Oera — B IBYX pa3HbIX 3a, Pa3MHOKEHHUSI. pyZnoBaHHe
cpenax. OcobeHHOCTH CpaBHUBaTh 3Ha4U€HNE MOJIOBOTO U | AJIsl IPUTO-
PaCTUTENbHON KIIETKH: Oecronoro crnoco00B Pa3MHOKEHUST | TOBJICHUS
MPUHAJIEKHOCTB K Y- PACTeHHI1, Ae7TaTh BBIBOIbI HA OCHOBE | BPEMEHHBIX
KapHOTaM, HATMIHe Kie- CpaBHEHHUSL. MHKpOTIpETIa-
TOYHO! CTEHKH, TLTACTH] OOBSICHATD POJTb PA3TUYHBIX PacTe- pa-ToB

Y KPYIHBIX BAKyOJIEH.
CriocoObI pa3sMHOKEHUS
PacTeHMIl: MOJIOBOE U
6ecnonoe. OcobeHHo-
CTH MOJIOBOTO Pa3MHO-
JKSHUSI.

Tumnet 6ecrionoro pas-
MHO’KEHUS . BETeTaTHUB-
HOE, CIIOpaMH, JIeJICHH-
€M KJIETKH HaJIBOE

HUM B )KU3HU YEJIOBEKA.
[IpuBoauTH MpUMEPHI UCTIOIB30BA-
HUSI YeJIOBEKOM Pa3HBIX CrocoO0B
Pa3MHOKEHHS PACTEHUM B XO3SHCTBE
U B IPUPOJIE




HapcTtBo rprboOB. I'pubsl, nx cxoncteo ¢ | Jlath XapakTepHCTUKY 1 Bripernsite 1 xapaktepuzoBath cyme- | L{udposoit
JInmaiHuku OPYyTUMH 3YKapUOTHUE- | CYIIECTBEHHBIX IPH- CTBEHHBIE TPU3HAKH CTPOSHUS 1 MHKPOCKOIT
CKUMH OpPraHu3MaMi — | 3HAKOB CTPOCHUS U MPOLIECCOB KU3HEAEATENIbHOCTH Y TOTOBBIC
PACTEHHMAMH U J)KMBOTHBI- | TIPOLIECCOB KM3HETIE- rpru0OB ¥ JIMIIAHHNKOB HA KOHKPET- MHKpOTIpETIa-
MH — W OTJIMYHE OT HUX. | STEIBHOCTH IpuOOB U HBIX IPUMEPaXx. patel rprloB,
Crnenunduueckue CBOW- | JHIIAHHUKOB CpaBHuBath cTpoeHHe rpudoB Co repOapHbIit
crBa rpudoB. MHOT000- CTPOEHHEM PACTEHHIL, JKUBOTHBIX U Martepuan
pasue 1 3HaYeHUe IPH- JIMLIAHHUKOB, AEJaTh BBIBOJIBL. rpuboB U Ju-
OOB: TIECHEBBIX, LIS~ XapakTepru3oBaTh 3HaUeHHE TPUOOB | IIAHHUKOB
MOYHBIX, U JINIIAHHAKOB JIS TIPUPOIIBI U 410~
napasutudeckux. Jlu- BEKa.
IAaHHUKU KaK 0coObIe OT™me"aTh ONAaCHOCTH ATOBHUTHIX TPH-
CUMOMOTHYECKHE OpTa- 00B 1 HEOOXOTUMOCTh 3HAHUS Tpa-
HU3MBI, IX MHOTOO0Opa- BUJI cOopa rpudoB B IPUPOE
3U€ U 3HaYEHUe
JKuBotHbrii opra- | OcobeHHOCTH Brigenuts u 0000- 1 Brinenste u 0600math cymectseH- | Briaxkable
HH3M H €10 0COO€H- | KUBOTHBIX IIUTh CYIECTBEHHBIE HBIE TIPU3HAKU CTPOSHUS M MPOLIEC- | MperapaThl
HOCTH OpPTaHU3MOB: MPUHAA- | MPU3HAKH CTPOCHUS U COB JKU3HENIEATEIbHOCTH JKMBOTHBIX. | YKUBOTHBIX
JIeXKHOCTb K 3yKapHoTaM, | MpPOLIECCOB JKU3HEe- Habmoate 1 OMICHIBATh OBEACHHE | PA3THYHBIX
reTepoTpodHOCTE, ATETBHOCTH JKMBOTHBIX JKHBOTHBIX. THIIOB
CrOCOOHOCTH K aKTHBHO- Ha3zbIBaTh KOHKPETHBIE TPUMEPHI
MY THEePEBUKEHHIO, 3a- PA3TUYHBIX JUKHX KUBOTHBIX U HAH-
60Ta 0 MOTOMCTBE, TO- OoJee pacrpoCTPaHEHHBIX JOMAIIT-
CTpOHKA KIJHIL (THE3N, HUX *KHBOTHBIX.
HOp). [lenenue xuBoT- OOBSICHATD POJIb PASTUYHBIX KUBOT-
HBIX TI0 crioco0am 100BbI- HBIX B )KU3HU YEJIOBEKA.
BAHUA [ULIU: PACTUTENb- XapaxkTepu3oBaTh CrOCOOBI MUTAHMS,
HOsITHBIE, XUIIHbIE, MTa- paccereHus, NepexuBanus Hemaro-
pa3sUTUYECKUE, MPUSATHBIX YCJIOBUM W MOCTPOHKH
NATTBIIIKY, BCESTHBIE KU~ JINIT JKHBOTHBIMU
5. 3aK0HOMEpHOCTH B3aHMOOTHOLIEHHH OPraHU3MOB H
cpeasnl (15 4)
Vcnosus xu3an Ha | Cpenbl KU3HU OpraHu3- | JlaTh XapakTepuCTUKY 1 Beinensts u xapaktepusoBath cyiie- | Lludposas
3emne MOB Ha 3emJie: BOAHas, | OCHOBHBIM cpenaM CTBEHHBIE MIPU3HAKH CPENl KU3HU HA | Jrlabopartopust
HA3€MHO-BO3/IyIIIHAs, KU3HU 3emuie. IO 3KOJIOTUH




MOYBEHHAs!, OPTraHN3-
MeHHas. VY cIIoBUS JKU3HU
OpPraHU3MOB B Pa3HBIX

HazpiBaTh XapakTepHbIE IPU3HAKA
OpPraHU3MOB — OOHUTATENEH ITUX
Cpen KU3HU.

(maTumk mMyT-
HOCTH, BJIAXK-
HocTty, pH, yr-

cpenax. DKOJIOTHIECKIe XapakTepru3oBaTh YEPTHI IPUCTIOCOO- | JIEKUCIIOTO ra-
(bakTopel: abnotnye- JIEHHOCTHU OpPraHU3MOB K Cpefie UX | 3a U
CKHue, OMOTHYECKUE U oOuTaHusL. KHCIIOPOAa)
AHTPOIOT€HHbIE PacniosHaBarts 1 xapakTepr30BaTh
HKOJIOTH4YeCKHE (PaKTOPbI CPEIIbI
10 | Dkosnorudeckue O6o0menne panee n3y- | BbITBUTE OCHOBHBIE Boinensats u xapakrepusosath npu- | Llndposas
npobiembl B G1o- qeHHOro Mareprana. OT- | SKOJIOTHUeCKHe YHHBI HKOJIOTHUECKUX POOIIeM B nTabopatopust
cepe. Oxpana HOIIIEHUE YeJIOBEKa K npobsieMbl Ouocde- ouocdepe. [Iporaosnposars mo- O SKOJIOTHHU
MPUPOJBI npupoae B uctopuu ue- | pol [IpoBectn OLieHKY CJIICTBHS UCTOIUEHMS MPUPOIHBIX | (IaTYUK BIAXK-
noseuectsa. [IpobneMsl | KauecTBa OKPyKaro- PECypCOB U COKpamIeHHst OMOJIOTHYe- | HOCTH, yTIJIe-

onocdepsr: UCTOIIICHNE
NPUPOIHBIX PECYPCOB,
3arpsisHEHUE, COKpallle-
HUe OMOJIOTHYECKOTO
pa3HoobOpasusi. Peme-
HHE DKOJIOTHYCCKUX
npobaem duocdepsr:
paIMOHAIBHOE HCTIOJb-
30BaHHE PECYPCOB,
OXpaHa MPUPOIIbI, BCE-
of1iee HKOJIOTHUECKOe
obOpa3oBaHHe Hacee-
HUsL.

Jlabopamopnas padoma
Ne 6

«O1eHka KauecTna
OKPY>KaIOLIEH CPENbDY

el cpenspl.

CKOro pa3HoOOpaswsl.

OO6c¢yxnaTh Ha KOHKPETHBIX TPHMe-
pax HKOJIOrNUeCKUe MpodIeMBI CBOE-
ro peruoHa u ouocdepsi B eIOM.
ApryMeHTHpOBaTh HEOOXOIMMOCTb
3aLUTHI OKPY>KAIOLIEH Cpenbl,
COOJTFONICHUSI TIPABHIT OTHOLICHHS K
SKMBOM U HEKUBOU MPUPOJE.
BBISIBIIATH ¥ OLICHHBATH CTETICHD 3~
IPA3HEHUs] TOMEILIEHU.
®uKcHpoBaTh pe3yIbTaThl HAOMIOE-
HUI U IeNIaTh BHIBOIBL.

CoOsromath npasria paboTs B Kabu-
HeTe, oOpatieHus ¢ 1adopaTopHBIM
obopynoBaHuEM

KHCJIOTO ra3a
U KHCJIOPOTIA)
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