«buoJsiorus»

Jlannass pabouass mporpamma mo mpeamery "buomorms" mis 5 - 9 kimaccoB cocTaBiieHa B
cooTBeTcTBUHM ¢ DenepanabHBIM TOCYIaPCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM OCHOBHOTO
obmero oOpazoBanus (npukaz MunoOpuHayku P® Ne 1897 ot 17 nexabps 2010r.), aBTopckoit
nporpammoit "buosnorus" 5 - 11 kmaccel, aBt. [TonomapeBa U.H., Kyumenko B.C., Kopaumiosa
O.A., CyxoBa T.C., u 1p. - M.: Benrana ['pa¢. 2014 r.

Pabouast nporpaMMa OpHEeHTUPOBAHA HA YYEOHUKU:

- Ilonomapesa 1.H., Hnkonaesa U.B., Kopaunosa O.A.. buonorus. 5 kmacc
n/p W.H. ITonomapesoii. — M.: Benrana - I'pag, 2015.

- Tlonomapesa W1.H., Hukonaesa 1N.B., Kopuunosa O.A.. buonorus. 5 ximacc
n/pen. .H. [Tonomapeoii. — M.: Benrana - ['pad, 2016.

- KoncrantunoB B.M., ba6enko B.I'., Kyumenko B.C.. buonorus 7 xiacc,
n/pen. [lonomapesoit 1.H. — M.: Benrana - ['pad, 2017.

- Aparomunos A.l'., Maw P.[l. Buonorua 8 ximacc. — M.: BeHTaHa - 'pa¢, 2018.

- MoHomapesa U.H., KopHunosa 0.A., YepHoBa H.M. buonorus. 9 kmacc. M/p
MoHomapeson N.H. M.: BeHTaHa - lpad, 2019

I[enwy n3yuenus npenmera "buonorus" Ha ypoBHE OCHOBHOTO O0IIIET0 00pa30BaHUs:

dbopMupoBaHUe y OOYYAIONIUXCS IMPEICTABICHUI 00 OTIMYMTENBHBIX OCOOEHHOCTSX
00BEKTOB KHUBOW MPHUPOJBI, UX MHOIOOOpa3HM M 3BOJIOLMM; O YEJIOBEKE Kak OMOCOLHATIbHOM
CYIIECTBE; OCHOB HAyYHOT'O MHPOBO33PEHUS, Pa3BUTHS WHTEIUIEKTYaJbHBIX CIOCOOHOCTEH W
II03HABATEJILHBIX MHTEPECOB B IIPOLIECCE U3YyUCHHsI OMOIOTHUH.

Copep:xaHue mporpamMmbl MPEJCTABICHO CIEAYIOMUMU pa3lielaMu: TIaHUPYEMBbIE PE3yJIbTaThl
OCBOCHMS TMpeIMeTa, COJepKaHHe Y4YeOHOro IMpeaMera, TEeMaTHUeCKOe IUIAHUPOBAHHE C
yKa3aHMEM KOJIMYECTBA YaCOB, OTBOJUMBIX HA OCBOCHHUE KaXJIOW TEMBI.

Ha ocHoBanum yueOHOTO TUTaHa Ha M3y4YCHUE OMOJIOTHH B 5 —8 Ki1accax OTBOAMTCS C yuyeToM 34-
X YueOHBIX He/Ielb, a B 9-X Ki1accax 33- x yueOHbIx Henenu 6e3 yuera [A:

1) «bakrepun. I'pubsl. Pactenus» - 34 gaca (5 kimacc);

2) «MHoroobpasue MOKPHITOCEMEHHBIX pacTeHui» - 34 yaca (6 Kiacc);
3) «KuBoTHbIe» - 68 yacos (7 Kiacc);

4) «YemoBek» - 68 yacos (8 kmacc);

5) «BBeznenue B 00111yt0 6Hnooruio» - 66 gacos (9 kiacc).
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PaGouas nmporpamma yueOHoro npeamera «buosjorus» ocHOBHOTO 00IIero oOpa3zoBaHUs
COCTaBJICHAa Ha OCHOBE:
®enepanbHoro 3akona "O6 obpasoBanuu B Poccuiickoit denepanuun” ot 29.12.2012 N 273-D3
[Ipukasa MunuctepcrBa obOpa3zoBanus u Hayku PD ot 17 gexabps 2010 r. N 1897 "O6
yTBEpKACHUH (hefiepaibHOr0 TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa OCHOBHOIO
obmero oopazoBaHus" (¢ U3MEHEHUSMH U JTOTIOJTHEHUSIMH )
[Iporpammel kypca Guosnoruu i 5-9 kiaccoB aBropos: W.H. [Tonomapéroii, B.C. Kyumenko,
O.A. Kopuunosoii, A.I'. [lparomunioBa, JI.B. CumonoBoii (B ¢6.: buonorus: 5-11 kmaccsr: 1.H.
[Tonomapéra, B.C. Kyumenko, O.A. Kopuunosa, A.I'. [Iparomunos, JI.B. Cumonosa, T. C.
CyxoBa), MockBa: Benrana - I'pad, 2014.

1.Ilnanupyemsble pe3yabTaThbl 0CBOeHHS YUueOHOro npeamera «buosiorns»

N3ydyenrne OHOJOTMM B OCHOBHOW IIKOJIE Ja€T BO3MOXHOCTh JOCTHYb CJIEIYIOIIUX
JINYHOCTHBIX Pe3yJIbTATOB:

-BOCIIUTAHUE POCCUKCKON TIpakAaHCKOW HIAECHTUYHOCTH, OCO3HAHHUE CBOEH STHUYECKOMU
MPUHAJIC)KHOCTH, YCBOCHHE T'YMaHUCTUYECKHUX " TpaJULIMOHHBIX LEHHOCTEN
MHOTOHAIIMOHAILHOTO POCCUMCKOTO OOIeCTBa, BOCIIMTAHNUE YYBCTBA OTBETCTBEHHOCTH W J0JTa
nepen Poaunoi;

-hopMHpOBaHUE OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
y4almmxcs K CaMOPa3BUTHIO M CaMOOOpa30BaHUI0O HA OCHOBE MOTHBAIIMM K OOYYECHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TMOCTPOCHHIO JANbHEWIEH TpaekTopuu oOpa3oBaHHUS Ha
0a3e OpUEHTHPOBKM B MHpe mpodeccur U TpOoPeCCHOHANBHBIX MPEANOYTEHHH, C Y4eTOM
YCTOMYMBBIX MTO3HABATEIbHBIX HUHTEPECOB;

-3HAHUE OCHOBHBIX MTPUHIIMIIOB ¥ TPABUJI OTHOUIEHUI K YKUBOU MPUPOJE, OCHOB 3I0POBOTO
o0pasa KU3HH U 3I0POBbECOCPETAIOIINX TEXHOIOTHI;

-cOPMHUPOBAHHOCTh TIO3HABATENBHBIX HMHTEPECOB M MOTHBOB, HANPABICHHBIX Ha
W3YYECHHUE KUBOW MPHUPOJIbI, HTEIUIEKTYaJbHbIX YMEHUM, S3CTETUYECKOTO OTHOIIEHUS K KUBBIM
00BLEKTAM,

-popMuUpOBaHHE JUYHOCTHBIX TMPEACTABICHUN O IIEHHOCTH TMPHUPOJABI, OCO3HAHHE
3HAYUMOCTHU U OOIIHOCTH II00AIBHBIX MTPOOJIEM YeTOBEUECTBA;

-bopMHpOBaHNE YBAKUTEIHLHOTO OTHOIICHHWS K WCTOPUH, KYJIbTYpe, HAIMOHATBHBIM
0COOEHHOCTSIM U 00pa3y )KU3HU JPYTUX HAPOJOB, TOJIEPAHTHOCTH U MUPOIIOONS,

-OCBOCHHE COITMAIBHBIX HOPM M TIPABHJI MOBEACHUsS, polici U (opM colManbHON KU3HHU,

BKJIFOYass B3POCJBLIC U COLUAJIBHBIC COO6H_ICCTBa; y4aCTuC B MIKOJBHOM CaMOYIIPABJICHHUU U
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OOIIECTBEHHON JKM3HM B IIpe/ejaX BO3PACTHBIX KOMIIETEHIIMM € Y4YeTOM pPETHOHAIBHBIX,
STHOKYJIBTYPHBIX, COIIMAIBHBIX U IKOHOMUYECKHX OCOOCHHOCTEI!;

-pa3sBUTUC CO3HAHUSA U KOMIICTCHTHOCTU B PCHICHUHU MOPAJIBHBIX HpOGHeM Ha OCHOBC
JJMYHOCTHOI'O BBI60pa; q)OpMI/IPOBaHI/Ie HPAaBCTBCHHLIX YYBCTB W HPABCTBCHHOI'O ITOBCACHUA,
OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYIKAM

-popMuUpOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYJHHYECTBE CO
CBEPCTHUKAMH, CTapUIMMH M MIQIIIMMH B Ipolecce 00pa30BaTeIbHOM, OOIIECTBEHHO
MOJIE3HOU, Y4eOHO-HCCIeI0BATEIbCKON, TBOPYECKON M IPYTUX BUJIOB JCSATEIbHOCTH;

-popMupoBaHME TIOHMMaHUsl IIEHHOCTH 370pOBOr0 U 0Oe30macHOro oOpasza >KU3HH,
YCBOGHHE TMpaBWJI HMHAWBHUIYATbHOTO U  KOJUIEKTUBHOTO O€30MacHOTO TMOBEACHHS B
I-IpG3BI)I‘-IEH\/JIHI)IX CUTyalusiX, YIrpOXaromux XKU3HU U 3J0POBLIO JIIOIIef/'I, MpaBUJI IMMOBCACHHUA Ha
TPaHCIIOPTE

-(popMUpOBaHUE SKOJOTHMUECKON KYJIbTYpbl HA OCHOBE MPU3HAHUSA LIEHHOCTH >KU3HH BO
BCEX €€ IMPOSIBICHUAX UM HEOOXOAMMOCTH OTBETCTBEHHOT0, OEpeKHOTr0 OTHOIICHUS K
OKpY>Kalollel cpere;

-OCO3HAaHHUEC 3HA4Y€HHUA CEMbU B JXU3HHU YCIIOBCKA U 06IlI€CTBa, IMPUHATHEC LCHHOCTU
CEeMEMHOM )XKU3HU; YBAKUTEIBHOE U 3a00TIMBOE OTOIIEHUE K WJIEHAM CBOEH CEMbH;

-pa3BUTHE ICTETUYECKOTO CO3HAHUS YEPE3 OCBOCHUE XYA0KECTBEHHOTO HACIEUsI HAPOJIOB

Poccun 1 Mupa, TBOpUYECKOH AEATENBHOCTH ACTETUYECKOTO XapaKTepa

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOECHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl
OCHOBHOT'0O 00111eT0 00pa30BaHuUs SBISIOTCS:

-YMEHHUE CaMOCTOSITENIbHO ONpPEAENATh LEIH CBOEr0 00yUeHHs], CTaBUTh U (OPMYJINPOBATH
uis ce0s HOBbIE 3a7aud B y4yeOe M TO3HABATENbHOM JEsTeNbHOCTH; pa3BUBaTh MOTHUBBI U
MHTEPECHI CBOEH MO3HABATENBHOM 1€ATEIbHOCTH

-OBJI/ICHUE COCTABJISIIOIIMMH MCCIIEA0BATEIbCKOM M MPOEKTHON AESITENBbHOCTH, BKIHOYAsS
YMEHHSI BHJETh MpoOJieMy, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3bl, /JaBaTh ONpEAeSICHUs
MOHATHSIM, KJacCU(PUIUPOBaTh, HAOIIOAAaTh, MPOBOAMTH ASKCIIEPUMEHTHI, JeNlaTh BBIBOJLI U
3aKJIIOYEeHHUs, CTPYKTYpHUPOBaTh MaTepuall, 00ObsSCHATh, JOKa3bIBaTh, 3aLIUIIATh CBOU UICH

-yMeHHe paboTaTh ¢ pa3HBIMU UCTOYHUKAMHU OMOJIOTHYECKOM HH(pOpMAIUK: HAXOAUTh
OuoI0rMuecKyto HH(GOPMAIMIO B Pa3IMUHbIX HICTOYHHUKAX (TEKCTE y4eOHHKa, Hay4yHO-
MOMYJISIPHOM TuTEpaType, OUOIOrMUECKUX CIOBApAX U CIIPAaBOUYHUKAX ), aHATU3UPOBATH U
OLIEHUBATh WH(POPMAILIUIO;

-YMCHUC CaMOCTOATCIIBHO IUIAHUPOBATH IMYTU JOCTUKCHHA ueneﬁ, B TOM 4YHCIIC
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aNbTEPHATUBHBIC, OCOZHAHHO BBIOMpaTh Hanbosee A3 (HEKTUBHBIE CITOCOOBI pelIeHUsT YICOHBIX U
M03HABaTENbHbBIX 3a/1a4;

-yMEHUE COOTHOCHUTH CBOW JCHCTBHS C IUIAHUPYEMBIMH pPe3yJIbTaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEH JEATEIHOCTH B MPOILECCE JOCTHKEHUS pe3yibTara, ONpPEAesaTh CIIOCOObI
JIEHCTBUM B paMKax MPEIOKEHHBIX YCIOBUN M TPEOOBaHUH, KOPPEKTUPOBATH CBOM JICHCTBHUSI B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYyaluel;

-BJIaJICHUE OCHOBAaMHU CaMOKOHTPOJISI, CAMOOIICHKH, IPUHATHUS PEIICHUN M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yU4eOHOH U MO3HABATEIHHON ACSITEILHOCTH;

-CIIOCOOHOCTh BBIOMPATH II€NIEBbIE W CMBICIOBBIE YCTAaHOBKM B CBOUX JICHCTBUSX U
MOCTYMKAaX MO OTHOUICHHIO K )KMBOU MIPUPOJIE, 3T0POBBI0 CBOEMY M OKPY>KAIOIIUX;

-yMEHHUE CO37aBaTh, IPUMEHATh M MPEeOOpPa30BLIBATh 3HAKH U CHMBOJIBI, MOJICITH, CXEMBI
VTSI peIIeHus] y9eOHBIX U MTO3HABATEIIBHBIX 33]1a4;

-yMEHHE OCO3HAaHHO HCIIOJIb30BATh PEUYEBBIC CPEICTBA JUIS IUCKYCCHH M apryMEHTAIHH
CBOCH MO3MIIMU; CPaBHUBATh Pa3Hble TOUKH 3PEHHUSA, apryMEHTUPOBAThb M OTCTaMBaTh CBOIO
TOYKY 3pCHHUS;

-yMEHHE OpPTaHHM30BBIBATh YUEOHOE COTPYAHHYECCTBO M COBMECTHYIO JESATCIHHOCTH C
YUUTENIEM U CBEPCTHHUKAMH, paboTaTh MHIWBUIYAIbHO U B TPYIINE: HaXOAUTh OOIIee pelleHne
pazpemiats KOH(MIUKTH HA OCHOBE COTJIACOBAHUS MO3UIUI U y4eTa HHTEPECOB, GOPMYIHUPOBATS,
apryMEHTHPOBATh U OTCTAaUBATh CBOC MHEHHUE;

-popMuUpoBaHWE W  Pa3BUTHE  KOMICTCHTHOCTH B  OOJacTH  HCIIOJIb30BAHHUS

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (MUKT - koMmmeTreHImm)

IIpeaMeTHBIMM pe3yJIbTATAMHU OCBOCHUSI OMOJIOTMH B OCHOBHOM IIIKOJIE SIBJISTFOTCS:

-YCBOCHHE CHCTEMbI HAyUYHBIX 3HAHUM O KMBOM MPUPOJIEC U 3aKOHOMEPHOCTSIX €€ Pa3BUTHS
i GopMHUpPOBAHUS COBPEMEHHBIX MPEACTABICHUI O €CTECTBEHHOHAYYHON KapTHHE MUPA,

-popMuUpoBaHHE  TEpPBOHAYATIBHBIX  CHCTEMAaTU3UPOBAHHBIX  MPEICTaBICHUA O
OMOJIOTHYECKMX OOBEKTax, TIpoIeccax, SBJICHHUSIX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX
OMOJIOTMUECKUX TEOpHsiX, 00 AKOCHCTEMHOW OpraHW3alMH >XW3HHU, B3aWMOCBSI3U KHUBOTO U
HEXHBOTO B Owocdepe, O HACIECICTBEHHOCTH W W3MEHYHMBOCTH, OBJAJIEHUE TOHATHIHHBIM
anmapaToM OHOJIOTHH,

-IIPUOOPETEHUE OIbITAa HMCIOJIB30BAHUS METOJIOB OMOJIOTMYECKOM HAYKH WU TMPOBEIACHUS
HECJIO)KHBIX OMOJIOTMYECKHX SKCIEPUMEHTOB JUIsI M3YYCHHS KUBBIX OPraHU3MOB M YEJIOBEKa,
MPOBEACHUE KOJIOTMYECKOTO MOHUTOPUHTA B OKPYXAIOILEH Cpeie;

-popMUpOBaHHE OCHOB OSKOJOTHYECKOW T'PAMOTHOCTH: CIIOCOOHOCTH  OIICHUBATh



MOCJIEACTBUS JEATEIBHOCTH 4YeJOBEKa B IPHPOJE, BIMSAHUS (DAaKTOPOB PHCKAa HAa 30POBBE
YeJOBeKa; yYMEHHE BHIOMpATh IIEJICBBIE M CMBICIOBBIC YCTAaHOBKM B CBOMX JACHCTBHAX H
MOCTYIKAaX O OTHOIIEHHIO K *XKHBOW HPUPOJE, 30POBBI0O CBOEMY M OKPYXKAIOIINUX; OCO3HAHHUE
HEOOXOAMMOCTH JEHCTBUI IO COXpaHEHHI0 Onopa3zHOOOpasusi MPUPOJHBIX MECTOOOUTAHUH,
BUJIOB PACTCHHUHU M KUBOTHBIX;
-00BsICHEeHHE pOJHM OMOJOTMM B TNPAKTUYECKOW NESTENBHOCTH JIIOACH, MecTa U POJH
YeJI0BEeKa B IPUPOJE, POACTBA, OOLTHOCTH MPOUCXOKICHUS U SBOJIIOLUN PACTEHUH U KUBOTHBIX
-OBJIQICHHE METOJaMH OMOJIOTHUECKON HayKW; HAOJIOJJCHNE U ONUCAHUE OMOJIOTHUECKHX
O0BEKTOB MPOILIECCOB; IIOCTAHOBKAa OWOJOTMYECKUX HKCIEPHUMEHTOB M OOBSCHEHHE UX
PE3yNbTaTOB;
-opMupoBaHUE MpeNCTaBICHUH O 3HAYCHHH OMOJIOTMYECKHX HAyK B PEIICHUH JIOKAJIBHBIX U
rJ100ABHBIX 3KOJIOTHYECKHX MPOOIIeM, HEOOXOAMMOCTH PAalMOHAIBHOTO MPHUPOIOIOIB30BAHHMS,
3alIMTHl 3[J0POBBSl JIIOACH B YCIOBHSX OBICTPOrO M3MEHEHHS HKOJIOTHYECKOrO KadecTBa
OKpY’KaIOIIeH Cpe.Ibl;
-OCBOCHHUE MPHEMOB OKa3aHUs TEPBOW MOMOIIM, PAIMOHATIBHON OpraHU3alyy TpyJa U OTABIXA,

BbIpalllUBaHWA U PA3SMHOKCHHA KYJIbTYPHBIX paCTeHI/Iﬁ 1 JOMAIlIHUX KMBOTHBIX, YX0/a 3a HUMHU.

2.Conep:xanue y4e0HOro npeamera
Pa3nea 1. 7/KuBble opraHusmMbl

buonoruss kak Hayka. Ponp OuwonorMu B TPaKTUYECKOW JCSITEIBHOCTU JIFOJCH.
OTnuuuTeNbHBIE MPU3HAKU KUBBIX OPraHU3MOB. MeTo/Ibl M3y4eHHs! JKMBBIX OpraHU3MOB: HaOJIFO/ICHHE,
u3MepeHue, skcnepumMent. Kierounoe crpoenue opranuzMoB. MHoroo0Opasue KiaeTok. MeTozb
M3Y4YEHMsI JKUBBIX OpraHW3MOB: HaONIOJIEHHE, M3MEpeHue, 3KcrepuMeHT. KierouHoe cTpoeHue
opranm3MoB. [lpaBuma paboTel B KaOMHETE OWOJOTMH, C OWOJIOTMYECKHMMH TpuOOpaMu |
UHCTPYMEHTAMH.

bakrepun. MuorooOpasue Oaxtepuil. Ponp OakTepuii B mpupope W KHU3HHM YellOBEKa.
bakrepuun-Bo30ynurenu 3aboneBanuii. Mepbsl TpodrIakTHKH 3a00J€BaHUM, BBI3BIBAEMBIX
OaKTepUAMHU.

I'pubb1. MHOTrOOOpa3ue rpuboB, UX pojib B MPUPOJAE U JKU3HU YEJIOBEKa, CheAOOHbIE U
a10BUThIe TpUOBL. [Ipuembl Oka3aHus epBOM MOMOIIM MPU OTPABICHUU TPHOAMH.

JInmaitHuky. Ponb JIMIIaiHUKOB B IPUPOJE U )KU3HU YEIIOBEKA.

Bupycsl - Hexsierounble ¢GopMbl. 3abojieBaHUs, BbI3bIBa€Mble BHUpycamMH. Mepbl
npodunakTuku 3a00JeBaHUH.

Pactenus. Knerku, Tkanu um opranbl pacteHuid. Ilpomecchl xu3HeneATEIbHOCTH: OOMEH
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BELIECTB M MPEBpAIllCHUE SHEPruu, MUTaHue, (POTOCHHTE3, JbIXaHWE, yAAJleHUE MPOIYKTOB OOMEHa,
TPaHCIIOPT BellecTB. Peryisius npoueccoB xku3HeneareapHocTu. JBuxenue. Poct, pazputue u
pasMHO)KeHHe. MHoOrooOpa3ue pacTeHWi, NPHHIMIIBI UX Ki1accuukaimu. Bomopocin, Mxw,
[IaIIOPOTHUKH, FOJIOCEMEHHBIE T IOKPHITOCEMEHHBIE PACTEHUS. 3HaYEHUE PACTEHUI B IPUPOJE U
YKU3HHU YelloBeKa. BaxkHellne cenbCKOX03sMCTBEHHbIE KyNbTYphL. f10BUThIE pacTeHus. OxpaHa
PEeOKMX W HUCYE3AIOIMX BUAOB pacTeHuil. OCHOBHBIE pPACTUTENBHBIE COOIIECTBA. Y CIOKHEHUE
pacTeHUN B IPOLIECCE IBOJIOLIMH.

Kusotnsie. CtpoeHue kUBOTHBIX. [Iporiecchl JKu3HEAESTENLHOCTH U UX PETYJISILUS Y 5KUBOTHBIX.
Pasmuoxxenue, poct u passutre. IToenenue. Pazapakimocts. Pediekchl. MHCTHHKTBL. MHOTOOOpasue
(THIIBL, KJIACCHI XOP/IOBBIX ) )KUBOTHBIX, UX POJIb B IPUPOJIE U KM3HH YesioBeka. CelbCKOXO3SMCTBEHHBIE
M JIOMalHKWe >KUBOTHBIC. [Ipodmnakrika 3a00NeBaHMii, BBI3BIBAEMBIX JKUBOTHBIMH. Y CIIO)KHEHHE
YKMBOTHBIX B ITPOLIECCE IBOIFOLINU.

[Ipucnocobnenre K pa3nuyHbIM cpefaM oOuTaHus. OxpaHa pPeIKUX U MCYE3aIoIMX BHUIOB
YKUBOTHBIX.

JlaGopaTopHble M IpaKTHYeCKHEe PA0OTHI

Y CTpOWCTBO YBETUUUTENBHBIX PHOOPOB U MIPaBUiIa padOTHl ¢ HUMHU

[IpuroroBnenne MuKkponpenapara KOHuIbl YeIIyH JIyKa

N3yuyeHne opraHoB IBETKOBOT'O PACTEHUS

N3yuenne cTpoeHHs MO3BOHOYHOTO )KUBOTHOTO

IIepeaBuxenne BOABI U MUHEPAIbHBIX BEIIECTB B PACTEHUH

N3yueHue cTpoeHUs CEMSH OJHOIOJIBHBIX U IBYAOJBHBIX PACTEHUN

N3yuyenue cTpoeHus BOIOPOCIEN

N3ydenue ctpoeHuss MX0OB (Ha MECTHBIX BUJaX)

N3yuenune cTpoeHus manopoTHUKA (XBOIIA)

N3yueHue cTpOeHUs TOJIOCEMEHHBIX PACTEHUN

N3yuenue cTpOeHHUs IOKPBITOCEMEHHBIX PACTCHUI

N3ydeHue cTpoeHus MiIeCHEBbIX IpuOOB

BereratuBHO€ pa3sMHOKEHHE KOMHATHBIX PACTEHHI

N3yueHne OMHOKIETOYHBIX KUBOTHBIX

M3yueHne BHEIIHETO CTPOEHUS JI0’KICBOI0 YEpBsi, HAOIIOICHNE 32 €T0 MEPeABIKEHHEM U
peaKkusaAMU Ha pa3apakeHUs

N3yueHne cTpoeHHsI MOJUTIOCKOB MO BJIYKHBIM MperapaTam

N3yuenre MHOT00Opa3us WICHUCTOHOTHX MO KOJUIEKIIUAM

W3yuenue cTpoeHus puid



N3yuenue cTpoeHus NTHIL

N3ydeHue cTpoeHus KypuHOTO sifiia

N3ydeHue cTpoeHrs MIIEKOITUTAKOIIUX

IKCKYpCHH

PaznooOpasue u posib YWIEHUCTOHOTUX B IIPUPOJIE

Pa3znoobpazue nTHil 1 MICKOIHUTAIOIIUX

Pasnen 2. YUesnnoBek u ero 310poBbe

YenoBek u okpyxkaromas cpena. [IpuponHas u conmaibHas cpela OOMTaHUS YeIOBEKa.
3amuTa cpeibl OOMTaHUs YeIoBeKa.

OO6mue cBeneHus o0 opraHu3Me yesnoBeka. MecTo ueloBeka B CUCTEME OPraHu4ecKoro
Mupa. YepTsl CXOACTBa U pa3ivuus 4eJOoBEKa M KUBOTHBIX. CTpOeHHE OpraHM3Ma 4YeJOBeKa:
KJIETKH, TKAHU, OPTraHbl, CACTEMbI OPraHOB. MeTO/ bl U3yU€HHUsl OpraH13Ma YeIoBeKa.

Onopa u nBwxkenue. OnopHo-nBUraTenbHas cuctema. IIpodunaktuka TpaBmaTuzMa.
3HaueHne GU3NIECKUX YIIPAKHEHUHN U KyJIbTYpbl Tpyaa A1 (GOPMUPOBAHMUS CKENETa U MYCKYIIaTyphl.
[lepBas nmomorp npu TpaBMax OMOPHO-ABUTATEILHON CUCTEMBI.

Tpancnopr BemecTB. BHyTpeHHsii cpena oOpraHu3ma, 3HAa4€HHE €€ IIOCTOSIHCTBA.
Kposenocnas u numdarudeckas cucrema. Kposb. I'pynmbl kpoBu. Jlumda. I[lepennBanue KpoBu.
Nmmynuter. AHtutena. Amneprudeckue peakimu. [IpemynpenutenbHble MpUBHUBKU. JleueOHbIe
ceiBOopoTkd. CtpoeHme u pabota cepnaua. KpossHoe naBnenue u myinbe. [Ipuembl okazaHus
MePBOI TOMOIIY TTPH KPOBOTECUEHUSX.

Hpixanue. JprxarenpHast cuctema. CTpoeHUe opraHoB AbIxaHHs. ['a3000MeH B JErKuX U
TKaHsIX. ['urueHa opraHoB JbixaHus. 3aboeBaHHE OPraHOB JbIXaHHUS U UX MPEAYHpexKIACHHE.
[Ipumepsl oka3aHMs NEPBOM MOMOIIM TMPU OTPABIEHUMM YrapHbIM Ta30M, CIACEHWH YTOMAIOIIETO.
NHupexuronnpie 3a0051eBaHus U Mepbl UX TpodUIakTHKU. Bpen TabakokypeHus.

[Mutanme. IlumeBapenune. IlumeBaputensHbie  cuUcTeMbl.  Hapymenwe — paboTsl
MUIIEBAPUTENHHON CUCTEMBI U X IPO(QUITAKTHKA.

OOMeH BeIIecTB W TMPEBpaIlleHHe PHEPTUHM B opraHm3Me. llnacthdeckuii M sHEpPreTH4ecKuit
oOoMeH. OOMeH BOJIbI, MUHEPATTHHBIX COJIEH, OEJKOB, JKHUPOB, yIiieBonoB. Butamuubl. ParmonanbHOe
nutanue. Hopmbl 1 pexuM nuTaHusl.

[TokpoBsl Tena. CtpoeHue U (QYHKIUM KOXU. POIlb KOXHM B TepMOpErylIsnud. YXOi 3a
KOK€H, BoOJIOCaMH, HOITSAMHU. [IpueMbl Oka3zaHuWs NEpBOM MOMOIIM TNpPU TpPaBMax, OXKOTax,
0OMOPOXKEHUSAX U MX MPOPIITaKTHKA. 3aKaTMBaHUE OPTaHU3Ma.

Boimenenne. Crpoenne W (DyHKIMM  BBIIEIMTENBHOM CHCTEMBL — 3a0OleBaHHE OPraHOB

MO‘IGBLII[GHHTGHBHOﬁ CHUCTCMBI U UX MMPCAYIPCIKIACHUC.

7



Pasmuoxenune u pazsutue. llonmoBbie skene3bl W monoBble Kierku. [lonoBoe co3peBaHue.
Nudexipn, nepenarorpecs MoIoBbIM ITyTeM, uxX npoduiaktika. BUU-undekims u ee npoduiakTuka.
HacnencrBennsie 3a0oneBanus. Meauko - TeHETHYECKOE KOHCYIbTHpoBaHUe. OTIONIOTBOPEHUE,
BHYTPHYTPOOHOE pa3BUTHE.

bepemennocts. BpeaHoe BiMsHHE Ha pa3BUTHE OpraHu3Ma KypeHUs, YIOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB. Poipl. PazBuTHe mocine poxaeHus.

Opranbl uyBcTB. CTpoeHue M (yHKIHMU OPraHOB 3peHus U ciyxa. Hapymienus 3peHust u
cllyxa, UX npenynpexaeHue. BectuOymsapHelii arnmapar. MplieyHoe U KokHoe 4yBcTBa. OOOHSHME.
Bkyec.

HeiiporymopansHas peryssiiysi IpOIECCOB KU3HEAEATENIbHOCTH opranusMa. HepsHas
cucrema. Pedekc u pedrexropras ayra. DHIOKpUHHAS cucTeMa. | OpMOHBI, MEXaHM3MBI HX JICHCTBUSL
Ha KJ1eTky. HapymeHus aesrenbHOCTA HEPBHOM Y SHIOKPUHHOM CHCTEM U UX TPEAYIIPEKICHHE.

[loBeneHue u mncuxuka dyenoBeka. be3ycrnoBHbie pediekchl WU HHCTUHKTHI. Y CIOBHBIC
pedekcel. OcoOEHHOCTH TOBeAeHUsA uenoBeka. Peusr. Mpinuienue. Buumanwue. I[lamsrs.
Omouun u uyBctBa. Con. TemmepamenT u xapakrep. CHocOOHOCTM U OJAPEHHOCTD.
MeXITMYHOCTHBIE OTHOLICHUS. Pob 00y4eHus M BOCIIUTAHUS B PA3BUTHU TIOBEACHUS U IICUXHUKH
4eJI0BEKA.

3nopoBbiit  00pa3 xu3HH. CoOMIOACHUE CAHUTAPHO-TMTHEHWYECKHMX HOPM U MpPaBUII
3/10pOBOT0 00pa3a KU3HHU. YKPEIUIEHHE 3/10pOBbs: ayTOTPEHMHT, 3aKaJUBaHUE, JIBUraTelIbHas
aKTUBHOCTh. BimsHue (M3WYecKWx ynpakHEHHH Ha OpPTraHbl M CHCTEMBI OpraHoB. DakTOpbI
pHUCKa: CTpecchl, THIIOJAMHAMUA, INEPEYTOMIIEHHE, INEpEoXIakIeHUe. Bpennele u mone3Hble
MIPUBBIYKU, UX BIUSHUE HAa COCTOSTHUE 37I0POBbSI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

CrtpoeHue KIeTOK U TKaHen

Crpoenue u pyHKIIUM CIMHHOTO U TOJIOBHOTO MO3ra

OrmpenienieHne TapMOHUYHOCTH (DU3MYECKOrO pPa3BUTHA. BbIsBIeHHE HapyIIeHHH OCAaHKU U
HaJIMYUs UIOCKOCTOIHS.

MuKpOCKOTIUYECKOE CTPOEHUE KPOBU YEJIOBEKA U JIATYIIKH

IToncuer mynbca B pa3HBIX YCIOBUSAX U M3MEPEHHE apTEPUATBHOTO JIaBICHUS

JlpIxatenbHble ABMKeHMs. M3Mepenue )Ku3HEHHOH eMKOCTH JIETKUX.

CrtpoeHnue u paboTa oprana 3peHust

IKCKYpPCHH

[IpoucxoxaeHue yenoBeka

Pa3nes 3. O6mmue 6monornyeckne 3aKOHOMEPHOCTH.
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OTnuyuTeNbHbIe MPU3HAKU KUBBIX OPraHU3MOB

Oco0eHHOCTH XMMUYECKOT0 COCTaBa KUBBIX OPraHU3MOB: HEOPraHMYECKUE U OpTraHUYECKHe
BELIECTBA, X POJIb B OpraHU3Me

Krnerounoe crpoenne oprann3MoB. CTpoeHHE KIETKHU: SIIPO, KIIETOUYHAst 000JI0UKa, TUIa3MaTHYEeCKast
MeMOpaHa, [IUTOIIa3Ma, [UIaCTH/Ibl, MUTOXOHIPUH, BAKyOJIl. XpoMOocoMbl. MHOTrooOpasue KJIeTOK.

OOMeH BeIIeCTB M NPEBpAIICHHUS SHEPTUM - MPU3HAK >KUBBIX OpraHu3MoB. Ponb muraHus,
JIBIXaHUS, TPAHCIIOPTA BEILECTB, yAAICHHE MPOIYKTOB OOMEHA >KU3HENESTENbHOCTH KIICTKU H
OpraHusma.

Poct u pazButue opranmsmoB. Pazmuoxkenue. becrionoe u monoBoe pasmuoxkenue. [lonosbie
kieTkd. OmIo0TBOpEHHE.

HacnencTtBeHHOCTh M MU3BMEHUYNBOCTD - CBOMCTBA OPTaHU3MOB.

HacnencrenHas 1 HeHacIeICTBEHHAs! U3MEHYUBOCTb.

Cucrema ¥ HBOJIOLMSA OpraHWYECKOro Muipa. Bum - OCHOBHas cHCTeMaTWYecKasl eIMHHILIA.
[pmsnaku Buza. Y. JlapBUH — OCHOBOIONIOKHHUK y4€HUS! 00 3BOMIOLMH. JIBIKYIIFE BUIBI SBOIOIMHU:
HACJIC/ICTBEHHAs: M3MEHYMBOCTh, 0Oph0a 3a CyIIECTBOBaHHE, €CTECTBEHHBIM 0TOOp. Pe3yrbraTh
HBOJTFOLIMH: MHOT000pas3ye BUJIOB, IPUCIIOCOOICHHOCTh OPraHU3MOB K Cpeie OOUTaHMS.

B3aumocBs3u opraHn3MoB U OKpyxarowen cpenpl. Cpena - MCTOYHHMK BELIECTB, SHEPTMU U
uHpopManuu. BausHue skogorndyeckux (PakKTOpoB Ha OpPraHU3M. DKOCHCTEMHas OpraHM3alus
XKUBOM mpupoibl. BanMopelicTBue pa3HbIX BUIOB B SKOCUCTEME (KOHKYPEHIUS, XUIIHUYECTBO,
cum0Ouno3, napasutusm). [lumesslie cBa3u B sKocucTeMe. KpyroBopoT BelIECTB U IPEBpAICHUS
sHepruu. buocdepa - rmobanmpHas skocuctema. B.M. BepHanckuii - OCHOBOMOJOXHUK YYEHHUS O
6uocdepe. 'pannibl Ouocdepsl. PacpocTpanenue u posb AKHUBOTO BelecTBa B buocdepe. Posb
yenoBeka B Owocdepe. Dkosnorndeckue mpoOieMel. [locaencTBusi JeATENTFHOCTH YeNlOBEKa B
9KOCHCTEMAX.

JlabopaTopHble U NpaKTHYeCKHe PadoThl

N3yuenne KIeToK U TKaHEH pacTEHHI 1 JKMBOTHBIX Ha TOTOBBIX MUKPOIIPEaparax U UX OMMCAHHUE.

BrlisiBeHrE H3MEHUHNBOCTH Y OPTaHU3MOB.

BrisiBnenue npucnoco0aeHuil y OpraHu3MoB K cpesie 00uTaHus (Ha KOHKPETHBIX
IpUMEpPax).

JKCKypcHus

N3ydeHue n onucanne 3KOCUCTEMbI CBOEH MECTHOCTH.



5 KJIACC
Tema 1. buoJsiornsi — Hayka 0 »KHUBOM MHpe

Buonorus kak Hayka. Posib 0M0J10THM B IPAKTHYECKOH 1eATEJbHOCTH JIOACH.

Hayxa o »cueoit npupode. Yenosexk u niprupo/a. JKuBblie OpraHu3Mbl — BaXKHAS 4aCTh TPUPO/IBL.
3aBUCUMOCTbD KM3HU MEPBOOBITHBIX JIFOJIEH OT mpupoasl. OxoTta u coduparenbeTBo. Hauano
3emJIeieNusl U CKOTOBO/ACTBA. KylbTypHbIe pacTeHHs U JOMalllHUE >KUBOTHBIE. Hayka o sxuBoi
pupojie — OUOJIOTHS.

OTtin4uTeIbHbIEC NIPU3HAKH KMBbIX OPTraHU3MOB.

Cesoiicmea scueozo. OTaruue XKUBBIX TEN OT TNl HEKUBOU pupobl. [Ipu3HaKy )KUBOro:
0oOMeH BelIeCTB, MUTaHUE, bIXaHUE, POCT, Pa3BUTHE, PA3MHOXKEHHUE, Pa3ApaKUMOCTh. Opranmim —
eIMHHLIA )KUBOU Mpupoabl. OpraHbl oprannsMa, ux (GyHkiud. CornacoBaHHOCTH PabOTHI OPraHoB,
00ecreunBaroIIast )KU3HEAESTENIbHOCTh OpraHu3Ma Kak €IMHOTO LIEJIOTO.

MeTtoabl 3yUeHHs )KMBbIX OPTraHU3MOB: Ha0/IK0/leHle, U3MepPeHHe, IKCIIEPUMEHT.

Memoowt uzyuenua npupoosl. VicnonbzoBanre OMOIOTHYECKUX METOJIOB IS U3YdeHHs JIF0O0ro
KUBOro oObekTa. OOmme MeTonsl W3YdeHHs MPHPOIbL: HAONIONEHHE, ONMCAaHWE, H3MEpEHHe,
JKCIIEpUMEHT. VICcriob30BaHne CpaBHEHNS U MOJIETIMPOBAHNUS B JTA0OPATOPHBIX YCIOBUSX.

Yeenuuumenwvnvie npuoopvr. Heo6xoaumMocTb UCHONB30BaHNS YBEIMUMTENBHBIX MPUOOPOB
IpY U3y4eHUH OOBEKTOB >KMBOM NPHUPObL YBEIWUMTENbHBIE MPHOOPBL JIyMbl pydHasl, LITATUBHAS,
mukpockon. P. T'yk, A. Ban JleBenryk. Yactu mukpockona. Mukponpemnapar. [IpaBuna paGoTsl ¢
MHUKPOCKOTIOM.

Jlabopamopnas paboma Ne 1 «V13yueHne ycTpoilcTBa yBeTMUUTEIbHBIX TPHOOPOBY

Knerounoe crpoenmne opranmsmoB. MHoroo0Opasue KJeTok. Meroabl HM3y4eHHMsl KHMBBIX
OpPraHu3MoB: Ha0/1101eHHe, U3MepeHue, IKCIIePUMEHT.

Cmpoenue knemku. Tkanu. KiierouHoe cTpoeHue XHUBBIX opranu3mon. Knertka. Yactu
KJICTKH U uX HazHaueHue. [lonsaTre o Tkanu. TkaHu )KUBOTHBIX U pacTeHuil. X ¢pyHKIMH.

Jlabopamopnas paboma Ne 2 «3HaKOMCTBO C KJI€TKaMHU PaCTEHUI»

Oco0eHHOCTH XHMHMYECKOI0 COCTABA JKUBBIX OPraHM3MOB: HeOpraHudeckue H
OpraHnyeckKue BellecTBa, X POJib B OPraHu3Me.

Xumuueckuni cocmae kKnemku. XUMHWUYECKHE BellecTBa KiIeTKA. Heopranuueckue
BELIECTBA KJIETKH, UX 3HAUYEHUE JUIsSl KJIIETKU U opranu3ma. OpraHudeckue BellecTBa KIETKU, UX
3HauYEHUE.

Posib muTaHus, AbIXaHUS, TPAHCIIOPTa BeleCTB, YIAJeHUsI MPOIYKTOB o0MeHa B
JKH3HeAeATeJIbHOCTH KJIeTKH U opranu3ma. Poct n pasBurue oprann3mos. PasmHoskeHnne.

IIpoyeccot scuznedeamenvrhocmu kiemku. OCHOBHBIE TIPOLIECCHI, MPUCYIIUE KHBON KIICTKE:
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JIbIXaHU€, IIMTaHUe, OOMEH BEILECTB, POCT, pa3BUTHE, Pa3MHOXKEHHE. Pa3MHOXKeHHE KIETKH ITyTEM
nenenus. [lepenada HacineqCTBEHHOrO MaTepuaia JOYEPHUM KileTkaM. BsanmocBs3anHas paborta
qacTel KJIETKH, OOYCIIOBIMBAIOUIAs €€ >KU3HENEIATEIbHOCTh KaK LIEJIOCTHOM YKUBOW CHCTEMBI —
OMOCHCTEMBI.

buoJsiorus kak Hayka.

Benukue ecmecmeoucnvimamenu. Benvkue y4EHbIE-€CTECTBOMCIBITATENIN: ApPHCTOTEND,
Teodpacr, K. JIunneit, U. lapsun, B.1. Bepnanckuii, H.W. BaBuios.

Oboowenue u cucmemamusayua 3Hanuii no mamepuanam memul «buonozua — nayka o
HCUBOM MUpE»

Tema 2. MHorooopasue ;KuBbIX OPraHNu3MOB.

PaznooOpasue opranmsmoB. IlpumHuounsl unx kiaaccupukanuu. OTIMYMTEbHBIE
NPHU3HAKY NPeACcTABUTeell Pa3HbIX HAPCTB KUBOW NMPHPO/BI.

Llapcmea ocusoit npupoowvr. Knaccuduxaimst >kMBBIX OpraHu3MoB. Pasmen Ouonormu —
cucremarrka. L{apcTBa KI€TOUHBIX OpraHU3MOB: OaKTepHid, rpUOOB, pacTEHUI U )KUBOTHBIX. Bupychl
— HeKJIeTo4yHas ¢opMa KU3HM: HMX CTPOCHHE, 3HAYCHHE M Mepbl NPOMIIAKTHKA BHPYCHBIX
3aboseBaHni. By kak HamMeHbIIas eMHUIA Kiaccuukanuu.

Bakrepun. MHoroo6pasue 6akrepui

bakmepuu: cmpoenue u dicusHedeamenvHocmsy. bakrepum — TIPUMHUTUBHBIC
OJTHOKJIETOUYHbIEe opraHu3Mbl. CTpoeHue Oaktepuil. PazMHOXKeHHE OakTepuil elNeHUeM KIETKH
HajBoe. bakrepuu Kak camas JpeBHsA Ipymnna opraHu3mMoB. I[lporecchl XKU3HEAEATEIbHOCTU
Oakrepuil. bakrepun. MuorooGpasue Oaxtepuil. baktepun — Bo30ynuTenu 3abosieBaHUIL.
Mepsl npoduiakTuku 3a00JeBaHUM, BbI3bIBa€MbIX OakTepusMu. Posp Oakrepuil B mpupoje u
KU3HU YeJIOBEKa.

3Hauenue OakTepuii B mpupoje u 1 4yejoBeka. Poib Gakrepuii B npupoae. CumOuos
KITyOeHBKOBBIX OakTepuil ¢ pacrenusiMu. @oTocuHTe3upyrone 6akrepun. [L{luanobakTepun Kak
MOCTABIIMKKM Kuclopoja B arMochepy. bakrepum, obnamaromiye pasHbIMH TUIAMH OOMEHa
BemecTB. [Iporiecc 6poxenus. Pons Gaktepuii B mpupoe U KU3HU deroBeka. CpenctBa 00pbObI
¢ 00JIe3HETBOPHBIMU OAKTEPUSMHU.

Pacrenusi. MHoroo0pasue pacreHuil. 3HaYeHHMe PACTeHMH B NPHPOAE M KHU3HH
YeJI0BeKa.

Pacmenus. TlpencraBnenue o dmope. OTINYUTENHHOE CBOMCTBO pacTeHHM. XJIOPOQHILI.
3navenne porocunTeza. CpaBHEHHE KIETOK pacTeHH U OakTepuid. JlenmeHue mapcTBa pacTeHUH
Ha IPYyNIbl: BOAOPOCIH, IBETKOBBIE (IOKPBITOCEMEHHBIE), TOJIOCEMEHHBIE, MXH, IJIAYHbI, XBOILIH,

nanopotHuku. Crtpoenue pactenuil. Kopenp u mober. Crnoesuie Bojopociei. OcHOBHbIE
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pa3nuyuus MOKPHITOCEMEHHBIX M MOJIOCEMEHHBIX pacTeHHil. Pob 1IBETKOBBIX pacTEHUH B JKU3HU
yenoBeKa. MeTobl U3yUeHHUs KUBBIX OPraHU3MOB: HAOIIOJACHHUE, U3MEPEHHE, IKCIIEPUMEHT.

Jlabopamopnas paboma Ne 3 «3HAKOMCTBO C BHEIITHAM CTPOSHUEM TTOOETOB PACTECHUS»

Kusornbie. CTpoeHue KUBOTHBIX. MHOroo0pa3ue »KUBOTHBIX, UX POJIb B MIPHPO/IE U
JKU3HH YeJI0BeKa.

Kueommuwie. IlpencraBnenue o ¢dayne. OcoOeHHOCTH XHUBOTHBIX. OIHOKJIETOYHBIE H
MHOT'OKJIETOYHBIE OPraHU3MbI. POJIb )KMBOTHBIX B IPUPOJIE U JKU3HU YEJIOBEKA. 3aBUCUMOCTb OT
OKpY>Karollen cpeibl

Metoabl H3y4YeHHUsI sKUBBIX OPraHU3MOB: HA0./II0/IeHU e, H3MepeHHe, IKCIIEPUMEHT .

Jlabopamopnasa paboma Ne 4 «HaGnroneHue 3a nepeiBU>KEHUEM KUBOTHBIX»

I'pudbl. Muoroo6pasue rpuoos.

Tpuowr. OOmas xapakTepuCTHKa TpruOOB. MHOTOKJICTOYHBIC M OJHOKJICTOYHBIC T'PHOBI.
Hanuuue y rpuboB npu3zHakoB pacTeHHMil W KMBOTHBIX. CTpoenue Tena rpuba. ['pubHuia,
oOpazoBanHas rudamu. [luranue rpuboB: canpoTpodsl, MmapazuThl, CHMOMOHTHI M XHIIHUKU.
Pasmuoxkenue ciopamu. CuMOm03 rpuba U pacTeHUs] — IPUOOKOPEHb (MUKOPHU3Q).

MHoroo6pa3zue rpu6oB, UX poJib B NpHpPoOAe M KU3HM 4enoBeka. Chbeno0HbIe M
sinoBuThIe rpudbl. IIpuéMbl 0Ka3aHus NEPBOM MOMOLIY NIPH OTPABJICHUHN IPHOAMU.

Mnuozooopazue u 3nauenue zpuboe. CtpoeHue NUIANOUHBIX TprOOB. [InecHeBble rpudHsI,
UX UCIOJb30BaHUE B 37PaBOOXPAHEHUN (aHTUOMOTUK MEHUUUIUINH). OAHOKIETOYHbIE TPUOBI —
npoxoxu. X ucnonp3oBanue B xjiebomneueHn U muBoBapeHuu. Che100HBIE U STOBUTHIE TPUOBI.
[IpaBuna cObopa um ynorpebnenus rpuboB B nuiy. [lapasutnueckue rpudbl. Poias rpu6oB B
MPUPOJIE U )KU3HU YEJIOBEKa.

JInmaiHuKu. PoJib JIMIIAWHUKOB B IPUPO/IE U KU3HH YeJI0OBEKA.

Juwaiinuxu. O01as XapakTepuCTHKa JUIIaiHUKOB. BHellIHee U BHyTpeHHEe CTpOEHUE,
MUTaHUE, PA3MHOKEHUE. 3HAUEHUE JIUIIAMHUKOB B IPUPOJE U KU3HU YeNoBeKa. JInmanHuku —
MOKa3aTeJIM YACTOTHI BO3/1yXa.

Pa3HooOpa3ue oprann3moB. B3aumMocBsi3u OPraHu3MoB M OKpYysKawlle cpeabl. Poib
B NIpUPOJeE U 'KU3HH YeI0BeKa

3Hauenue JHCUBbLIX OP2AHU3MOE 6 NPUPOOE U HCUZHU Yenoéeka. JKUBOTHBIE U PAaCTEHMUS,
BpeIHbIE [ yenoBeka. JKuBble OpraHu3Mbl, MOJIE3HBIE JUIs YeJoBeKa. B3auMocCBsA3b MOJIe3HBIX
U BPEIHBIX BHUJIOB B MpHpOJE. 3HAUCHHE OMOJIOIMYECKOro pa3HooOpasusi B MPHUPOJAE U KU3ZHU
YeJioBeKa.

Oboowenue u cucmemamuszayua 3HauHuii no meme «Mnozoobpazue Hcugvix

OpP2AHU3MO8)»
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Tema 3. ’Ku3Hb OpranusmMoB Ha NJiaHeTe 3eMJisl.

B3auMocCBsI3H OPraHu3MoOB U OKpY:Kalouel cpeabl.

Cpeoul »cuznu naanemol 3emasn. MuorooOpasue yciioBuid ooutanust Ha mianere. Cpeabl
XKU3HU OpraHn3MoB. OCOOEHHOCTH BOJHOW, TOYBEHHOW, HA36MHO-BO3AYIIIHON U OpTraHU3MEHHOU
cpea. Ilpumepsl opraHu3MoB — oOUTaTENeH ITUX CPeJl JKUZHU.

Biusinue 3K0J10ru4ecknx (paKTOpoB HA OPraHU3MBbI.

JKonozuueckue @akmopvl cpedvt. YCIOBHs, BIUSIOININE HA >XKU3Hb OPraHU3MOB B
MPUPOJIE — HKOJIOTHYECKUe (PaKTopbl cpeibl. DaKTOpbl HEXUBOM MPUPOIBL, (PAKTOPHI JKUBOH PHPOIBI
1 aHTpororeHssle. [ Ipumepbl sxonormdyeckux (Gpakropos.

B3anMocCBsi31 OPraHnu3MoB H OKPY/KAIOIIeH Cpebl.

Ilpucnocoonenusn opzanu3zmos K xcuzHu 6 npupode. BiusHue cpeiapl Ha OPraHU3MBL.
[TpucnocoOIeHHOCTh OpPraHW3MOB K YCJOBHSM CBOero oOuTanus. buonmormdueckass poiib
3aIUTHONW OKPAacKU y >KMBOTHBIX, IPKOM OKPAacKM M apoMmaTa y LIBETKOB, HaJIM4YMs COLBETUH Y
pactenuil. [Tumessle cBsi3U B 3kocucteme. KpyroBopot BEIECTB U IPEBPALLEHUS SJHEPTHUH.

Ilpupoonvie cooowgecmea. 110TOKM BEIIECTB MEXAY KMBOM W HEKHBOW IPHUPOAOH.
B3aumopeiicTBue JKHMBBIX OpraHu3MoB Mexay coOoil. IlumeBas nens. Pacrenus —
IIPOU3BOIUTENIN OPTraHUYECKUX BEIIECTB; KHBOTHbIE — IOTPEOUTENN OPraHMYECKHX BEIIECTB;
rpudbl, GakTepun — pasnaratenu. [loHaTtue o kpyroBopoTe BemiecTB B npupone. Ilonstue o
pupoaHOM cooduiecTse. [Ipumepbl MpupoIHBIX COOOIIECTB.

B3anMocBsa3u oprann3mMoB u okpyxkammei cpeabl. [IpucnocodsieHust K pa3JM4HbIM
cpeaamM OOMTAHUSA.

Ilpupoonwie 30nv1 Poccuu. 1loHsTne npupomHONM 30HBL Pa3inuHble TUIBI NPUPOJHBIX 30H:
BJIQXKHBIN TPONMYECKUH JIEC, Talra, TYH/pa, IUPOKOJIMCTBEHHBIN Jec, cTenb. [IpupoaHbIe 30HbBI
Poccun, nx oburarenu. Penkue u ucuesaromye Buabl IPUPOIHBIX 30H, TPEOYIOIINE OXPaHBI.

Pa3nooOpasue oprann3moB. B3auMocCBSI3M OpPraHM3MOB M OKPY/KAIOLIeH Cpeabl.
IIpucnocod/ieHust K pa3JIMYHBIM CpeJaM OOMTAHUS.

Kusznv opzanuszmoe na paznvix mamepuxax. IIoHATHE O Marepuke KAk 4YacTH CYIIH,
OKpYXEHHON MOpSIMM M OKeaHamMH. MHoroo6pasue >kMBOro MHpa Hamieil rianerbl. OTKpbITHE
YeJIOBEKOM HOBBIX BHUJIOB OpraHn3MoB. CBoeoOpas3ye U YHUKaJIbHOCTh )KUBOTO MHpa MaT€pPHKOB:
Adpuku, Asctpanuu, FOxnoit Amepuku, CeBepHoit Amepuku, EBpasun, AHTapKTHBI.

Ku3znv opzanuzmoe ¢ mopax u okeanax. YCJIOBHs KU3HA OPTaHU3MOB B BOJHOM Cpejie.
Ooburareny MenKoBOIUM U cpeaHux riyouH. [Ipukpennénnsie opraHu3Mel. JKu3Hb OpraHu3MoB
Ha OonpIux rinyouHax. [Ipucnoco6ieHHOCTh OPraHu3MOB K YCIOBUSAM OOUTAHUS.

Ob0o0wenue u cucmemamusayusa 3HAHUI no meme «Kuzno opeanuzmoe na naaneme
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3emann
Tema 4. YestoBek Ha mi1aHere 3emisl.

Mecto 4yesioBeka B cucreMe opraHmvyeckoro mupa. Ilpupognasi u conuajbHasi cpeaa
o0uTaHus YejoBeka. Oco0eHHOCTH MOBeeHUs YeaoBeka. Peus. MbllieHue.

Kak nossunca uenosex na 3emne. Korna v rae nosisuiics uesnonek. I Ipenku YenoBeka pasyMHOro.
PoncTBeHHMK yennoBeka COBpEMEHHOro tuna — Heanaeptaien. Opyaus Tpyna Yenoseka ymenoro.
OOpa3 KM3HM KpPOMaHBbOHIA. buHOIOTHYECKHE OCOOCHHOCTH COBPEMEHHOI'O  YeIOBEKa.
JlesaTenbHOCTh YeloBeKa B MPUPOE B HAIIM JTHH.

Pouib yennoBeka B Onocgepe. Ixos1ornueckue mpoodieMsi.

Kax uenosex uzmenan npupody. VI3menenvie 4enoBeKoM OKpykaromiei cpempl. Heobxommumocts
3HAHWS 3aKOHOB Pa3BUTHSI JKUBOU MPUPO/IBL. MeponpHsTHst TI0 0XpaHe MPUPOIBI.

IMocnencTBus 1eATEIbHOCTH YeJIOBEKA B IKOCHCTEMAX.

Basicnocmo oxpanel srcueoco mupa niaanemul. B3aiMOCBS3b MPOLIECCOB, MPOUCXOAALIMX B
KUBOM M HEXUBOHU npupoje. [I[puunHbl MCYE3HOBEHHSI MHOTHX BUIOB XMUBOTHBIX M PacTEHUM.
Bunpl, Haxogsupecs: Ha rpaHu Ucue3HOBEHHS. [IposiBieHrE COBPEMEHHBIM YEJIOBEUECTBOM 3a00ThI O
*KUBOM Mupe. 3anoBeqHuku, KpacHas kHura. MepomnpusiTusi M0 BOCCTAHOBIICHHIO YMCIICHHOCTH
PEAKUX BUJIOB U TIPHUPOTHBIX COOOIIIECTB.

Posb yesioBeka B Onocgepe. Ixosoruvyeckne npodjaeMsbl.

Coxpanum 60zamcmeo rxncugozo mupa. llenHOCTH pazHooOpaszus xuBoro Mupa. O6s;3aHHOCTH
YenoBeka mnepes nmpupoaor. [IpuMepbl ydacTusi IIKOJILHUKOB B JIENIE OXpaHbl MPHUPOAbL. Pe3ynbrars
OepeXXHOro OTHOIEHHs K mpupozae. [lpumepbl yBeMYeHHs] YHCIEHHOCTH OTIEIbHBIX BHUJIOB.
Paccenenune penkux BUJOB HA HOBBIX TEPPUTOPHSIX.

Oboowenue u cucmemamu3zayus 3nanuil no meme «4enoeexk na naaneme 3emnsn)
HToroBblii KOHTPOJIb 3HAHUI N0 KYpCy OM0J10TUM S KiIacca

MeToabl H3y4eHHs KUBbIX OPraHU3MOB: Ha0JII0/IeHNe, H3MepeHHe, IKCIIePUMEHT.

Ikekypcusa «BeceHHUe BIEHUS B IPUPOIe» WK «MHOrooOpasue )KUBOTo Mupay (1o
BBIOODPY yUHTES).

O0cy:xneHue 3aJaHUI HA JIETO

6 xiacc
Tema 1. Hayka o pacTteHnsix — 6oTaHMKA.

MHoroo0pa3ue pacTeHuid, MPUHIUNBI UX KJIaccuPuKaunu. Y cJI0KHEHUEe PacTeHUil B
npouecce 3BOJIIOLUH.

Ilapcmeo Pacmenus. Buewinee cmpoenue u 00uian Xxapakmepucmuxka pacmenuil

[apcrBa »xuBoi1 pupoIbl. BHENHEEe cTpoeHre, opraHbl pacTeHus. BereratvBHbIe M TeHEpaTHBHBIE
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opranbl. Mecra obuTanus pacreHui. Vicropust UCTionb30BaHus U W3ydeHus: pacteHuii. CeMeHHbIE U
criopoBble pacteHus. Hayka o pacteHusix — GoTaHuKa

Cucrema u 3BOJIOIHMSA OPraHMYecKOro Mupa. B3amMocBsI3M OpPraHu3mMoB H
oKpy:xawulei cpeabl. MeToabl H3yYeHHs] KUBBIX OPraHU3MOB: HA0J/II0leHUe, H3MepeHue,
JIKCIIEPUMEHT.

Mmnozooopazue scusnennvix ghopm pacmenuii. [TpencrapiieHre 0 )KU3HEHHBIX (hOPMax pacTeHHIH,
nipuMepbl. CBsI3b JKH3HEHHBIX (JOPM PACTEHHUI CO CPENIOi X OOUTaHMSL.

XapakTepucTuKa OTIIMYUTENIBHBIX CBOMCTB HanOOJIee KPYIHBIX KAaTEeropuil >KU3HEHHBIX (hopM
pacTeHuii: 1epeBbEB, KYCTAPHUKOB, KyCTAPHUYKOB, IOJIYKYCTaPHUKOB, TPaB.

Knerounoe crpoenue opranusmoB. Kierku pacrenuii. [losioBoe pazmuoxkenue. Poct
U pa3BUTHE OPraHU3MOB.

Knemounoe cmpoenue pacmenuii. Ceoiicmea pacmumenbHoul KiemKku

Knerka kak OCHOBHasi CTpyKTypHas eauHHuLa pacTteHus. CTpOEHHE pPacTUTENbHOM KIIETKHU:
KJIETOYHAsl CTEHKa, AP0, LUTOIUIa3Ma, BaKyoJH, IiacTHbl. JKu3HenesarebHOCTh KieTKU. [lenenue
kieTku. Knetka kak sxuBas cuctema. OCOOEHHOCTH PaCTHTEIBHOMN KIICTKH

Kaerkn, Tkanm u opranbl pacreHuil. OTIHYNTENbHbIE HPHU3HAKH KHUBBIX
OPraHM3MoOB.

Txkanu pacmenun. IloHATHE O TKaHM pacTeHWil. Buapl TkaHell: OCHOBHAs, ITOKPOBHAd,
MpOBOAIIAsA, MexaHW4eckas. [IpuumHbl MOsBIEHUS TKaHEW. PacTeHne Kak LEeTOCTHBIA KUBOU
OpPraHu3M, COCTOAIINN U3 KJIETOK U TKaHEH.

Ooo6uwienue u cucmemamusayus 3nanuilt no mamepuanam memot «Hayka o pacmenusx —
oomanuxa»

Tema 2. Opranbl pacTeHuii.

Pa3zmHo:kenue opranmsmon. Opranbl pacreHmii. Poct m pa3BuTtme OpraHusMos.
Metoabl n3y4eHns KUBbIX OPraHU3MOB: HA0JII0IeHH e, H3MePeHHe, JKCIIePUMEHT.

Cemsa, ezo cmpoenue u 3nauenue. CeMsi Kak OpraH pa3MHO)KEeHUs pacteHuid. CTpoeHue
CEMEHHM: KOXKypa, 3apO/IblILl, dHA0cTepM, cemsiionn. CTpoeHue 3apoplia pacTeHus. J{By10dbHbIE U
OJHOMONMBHBIE pacTeHus. [Ipopacranme cemsiH. [IpopocToK, OCOOGHHOCTH €ro CTpOeHHWs. 3HaueHUe
CEMSIH B IPUPOJIE U KU3HU YEJIOBEKA.

Jlabopamopnan paboma Ne 1 «CtpoeHue ceMenu ($hacony

B3aumocBsizu opraHu3sMoB U OKpy:Kawmeid cpeabl. Cpela — HCTOYHHUK BelIEeCTB,
JHeprum u uHGopmManumn

Yenoeusa npopacmanus ceman. 3HaueHue BOABI M BO3AyXa UIA NPOPAcTaHUS CEMSH.

3anacHble MHTATEILHEIE B€ICCTBA CCMCHU. TeMHepaTyprle YCIIOBUA TMPOPACTaHUA CCMSIH. Pomb
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ceta. CpoKH 1oceBa CeMsH.

B3aumocBsi3U OpPraHM3sMoOB U OKpYy:Kawomeid cpeabl. Meroabl U3yYeHHs] KHUBBIX
OpPraHu3MoB: Ha0/110leHHe, H3MepeHue, IKCIIePUMEeHT

Kopenw, eco cmpoenue u 3nauenue. Tuibl KOpHEBBIX cUCTEM pacTeHUl. CTpoeHHe KOpHSI-
30HBI KOPHS: KOHYC HapacTaHUsl, BCaChIBaHUs, MPOBEACHUS, ACNeHUs, pocTa. POCT KOpHS, reoTpornu3m.
Bunonsmenenus kopHei. 3HadyeHHE KOPHEH B IPUPOJIE.

Jlabopamopnas paboma Ne 2 «CTpoeHre KOPHS IIPOPOCTKA

Knerkn, Tkanu u opranbl pacreHusi. Poct n pa3Butue pacrenmii. Meroabl uzyyeHust
JKUBBIX OPraHU3MOB: Ha0JII0/IeHne, U3MepeHHe, IKCIIePUMEHT

Ilobez, e2o cmpoenue u pazeumue. Ilober kak crnoxnas cucrema. CtpoeHue mobera.
Crpoenue noyek. BereratuBHasi, nBeTouHas (reHepaTtuBHasi) Mouku. Pa3Butue u poct 1moderos
u3 nouek. [Tpumunka u naceiakoBanue. Crsiiye NOYKH.

Jlabopamopuas pavoma Ne 3 «CtpoeHuE BEreTaTUBHBIX U T€HEPATUBHBIX MTOYEK»

Knerkn, Tkanu U opranbl pacteHusi. Poct u pa3Butue pacreHmid.

Jlucm, eco cmpoenue u 3nauenue. BHelllHee CTpOeHUE JHCTa. BHYTpeHHEE CTPOEHHE JIHUCTA.
Tunbr sxunkoBanust JmcTheB. CTpoeHMe W (YHKIMM YCTHHI. 3HAUCHHWE JIMCTAa JUIS PACTCHUS:
¢dorocuHTe3, cnapeHue, ra3oo0MeH. JlucTonana, ero poib B )KU3HU pacTeHus. Bunonsmenenus
JICTHEB.

Poctr u pasBurme. Opranbl pacreHwii. MeToabl H3yYeHHsl JKHUBBIX OPraHM3MOB:
Ha0JII0/1eHUe, H3MepeHue, IKCIIePUMEHT

Cmebens, e2o cmpoenue u 3nauenue. BuemHee ctpoeHue crebud. Tumbl crebmeil.
Buytpennee crpoenue crebns. dynkuun credns. Bunousmenenus crebiis y HaA3eMHBIX U
MOA3EMHBIX TTOOETOB.

Jlabopamopnas pavoma Ne 4 «BueliHee cTpoeHNE KOPHEBUIIA, KITYOHS, JIYKOBHIIB)

Opransl pacrennii. Poct, pazBuTe u pasMHOKeHHe PACTEeHMIT

I[éemox, e2o cmpoenue u 3nauenue. 1[BeTok Kak BUIOM3MEHEHHBIN YKOPOUYCHHBIHN mO0eT,
pa3BUBAIOIIMIICA U3 TeHepaTUBHON Mo4yku. CTpoeHue 1uBeTka. Posb 1BETKa B )KM3HU PacTEHUS.
3HaueHue MecTHKa M THIYMHOK B IBeTKe. ColBeTHs, ux pasHooOpasue. L[BeTeHue u omnpuieHue
pactenuil. OmnbuleHHE KakK YCIOBHE OIUIOAOTBOpeHHs. Tumbl omblieHus (MEpeKpECTHOE U
camoorblieHne). [lepenocunku npuiblel. BeTpoonsiienue.

IMosioBoe pasmHoxkenue. Opranpl pacreHuil. B3ammocBsi3u OpPraHusmMoB H
OKPY:KaIOIel cpebl.

I1Inoo. Paznooopasue u 3nauenue niaooos. Ctpoenue miona. PaznooOpasue monos. [[BeTkoBbIe

(moKpbITOCEMEHHBIE) pacTeHusl. PacnpocTpanenue miofoB U ceMsH. 3HaYeHUe IJI0JJ0B B IPUPOJE U
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JKU3HU 4EJIOBEKA.

Oboduwenue u cucmemamu3ayus 3HaARUN no mamepuanam memwvl «Opzanvt pacmenuily

Tema 3. OcHOBHBIEe poLeCCHI KU3HEAESITeIbLHOCTH PACTEHUIA.

IIpouecchl  :Ku3HeAEATENHLHOCTH: NHUTaHMe, ¢orocuHTe3. Peryiasinusi mnpoueccos
KU3HEIeATEeJIbHOCTH. B3auMOCBsSI3H OPraHu3MoB H OKpY:KaloLieil cpeabl

Munepanvrnoe numanue pacmenuii u 3Hauenue 600wvl. Boma xak HeoOXOAMMOE YCIIOBUE
MUHEPAIBHOIO (IOYBEHHOI0) uTaHus. M3BieueHre pacTeHUEM U3 IIOYBbI PACTBOPEHHBIX B BOJE
MUHEpaAIIbHBIX cojIel. DyHKIMA KOPHEBBIX BOJIOCKOB. [IepeMeliienre Boibl 1 MUHEPAIIbHBIX BELIECTB
[I0 PACTEHMIO. 3HAUEHUE MUHEPAILHOTO (IOYBEHHOI0) MUTaHUA. TUIBI YA0OpEeHUH U UX pOJib B
KU3HU PAacTEeHUs. DKOJIOIMUECKHE IPYIIIbl PACTEHUH 110 OTHOILEHHUIO K BOJE.

IIpoueces! Ku3HeneATeJbHOCTH: NHUTaHHWe, (oTocuHTe3. B3aMMOCBI3b OPraHU3MoOB H
okpy:xawueii cpeanl. Posb yesioBeka B Ouocgepe

Bozoyuwinoe numanue pacmenuii - homocunme3. Y cnoBusi 00pa3oBaHHs1 OPraHUUECKHUX BEILIECTB
B pacTteHMU. 3enéHple pacTeHuss — aBTOTpodbl. I'erepoTpodbl Kak NOTPEOUTENM T'OTOBBIX
OpPraHMYECKUX BEIIECTB. 3HaUeHHE (POTOCHHTE3A B IPUPOJIE

IIpouecen! Ku3HeNAeATEILHOCTH: NUTaHUE, (OTOCHHTE3, JAbIXaHue, o0MeH BemiecTB. Poib
ABIXaHHUA B JKU3HENCATEJIbHOCTH KJIETKH H OPraHU3Ma

Jvixanue u oomen eewyecmé y pacmenuii. Ponb JbIXaHUS B KU3HM PaCTEHUM.
CpaBHHTENbHASI XapaKTEPUCTUKA MPOIIECCOB JbIXxaHus U (otocunTe3a. OOMEH BEIIECTB B OpraHU3Me
KaK BaXKHEMIINI IpU3HAK KU3HU. B3auMOCBSI3b IPOIIECCOB JbIXaHUs U (POTOCHHTE3A.

Pasmuoxenne. becrnosioe u  mosoBoe  pasmHoxkenue. IlojioBele  KieTkH.
OnogorBopenue. Poct u pa3Burne Oprann3Mos

Pazmnosicenue u onnooomeopenue y pacmenuii. PasmMHoXKeHHE Kak HEOOXOIUMOE CBOHCTBO
XU3HU. TUMbl pa3MHOXKEHHU: Oecriosioe U moyioBoe. becnonoe pa3MHOXKEHHE — BETeTaTUBHOE U
pa3MHO)KeHHe criopaMH. [ 1aBHast 0COOEHHOCTB MOJIOBOTO pasMHOXKeHHsI. OCOOEHHOCTH OILIOOTBOPEHHS
y LBETKOBBIX pacreHuil. J[BoiiHOoe ormonorBopeHue. Jloctikenus oredectBeHHoro ydéHoro C.I
Hapammna

PasmHuoxkenue. becnosioe pasmHokeHue. MeToabl M3y4YeHHs KMBBIX OPraHHM3MOB:
Ha0JII0/1eHHe, H3MePeHHe, IKCIIEPUMEHT

Bezemamusnoe pazmnuoswcenue pacmenuii u e2o0 ucnonviosanue uenosekom. OcodbeHHOCTH
BETE€TaTUBHOIO PAa3MHOMKEHUS, €ro poiib B MpHpoje. Vcnonb3oBaHME BEreTaTMBHOIO pPa3MHOXKEHUS
YeJIOBEKOM: MPUBUBKH, KYJIbTypa TKaHEH.

Jlabopamopuasa pavoma Ne 5 «HepeHKOBaHUE KOMHATHBIX PACTEHUI»

Poct u pa3BuTHe opraHmsMoB. Jkojorudeckue mpodsembl. IlociencTBusi aesiTeJIbHOCTH
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YeJ10BeKa B IKOCHCTeMaX. B3anMocBs31 OPraHu3MOB M OKPY:KAIOLIel cpebl

Pocm u pazeumue pacmenuii. XapakTepHble 4YepThl IPOLIECCOB pOCTAa U Pa3BUTUSA
pacTeHuid. DTanbl MHAMBHUIYAJBHOTO PA3BUTHsI PAaCTEHHUH. 3aBUCHMOCTH IIPOLIECCOB pOCTA U
PasBUTHA OT YCJIOBI/Iﬁ Cpcabl o0uTaHuUA. HepI/IOI[I/I‘-IHOCTB MMPOTCKAHUA KNU3HCHHBIX ITPOLICCCOB.
CyTouHBlE U CE30HHBIE PHUTMBI. OKOJOIMUecKHe (axkTopbl: aOuoTHYEeCKHe, OMOTHYECKHE,
aHTPOIIOTE€HHbIE, UX BIMSHHUE HA XKU3HEIEATEIbHOCTh PACTEHUH.

Oboowenue u cucmemamusayusa 3HaHUNl no mamepuanam memvl «OCHOGHbBIE npoyeccovl
HCUZHEOeAMENbHOCMU PACH EHUTL)

Tema 4. MHoroodpasue u pa3BUTHE PACTUTEILHOI0 MHPA.

MHuoroo0pa3ue pacTeHMii, NPUHOMNBI HX Kjaaccupukanuu. Buag — ocHoBHas
cHCTeMaTHYeCcKas eJUHNLA

Cucmemamuxa pacmenuil, eé 3naueHue 011 Oomanuku. lIporcxoxxieHue Ha3BaHHUM
oTAenbHbIX pacTteHui. Knaccugukanms pacrenuii. Bun kak enununa xiaccudukanuu. Hazpanue
Bujia. ['pynmel napcrBa Pactenus. Posb cucreMaTuky B M3y4eHUH pacTeHUH

Bopopociau. PazHooOpa3ue opraHu3sMoB. 3HaueHHe pacTeHUl B NpHUpoJe M KU3HH
yeJioBeKa

Booopocnu, ux mnozooopazue 6 npupode. OOmas xapaktepuctuka. CTpoeHue,
pasMHOXeHHue Bojopocieil. PasHooOpasue Bomopocneit. Otnensl: 3enénble, Kpachble, Bypbie
BOJIOPOCIH. 3HAYEHHE BOJIOPOCeH B Ipupoe. Mcnonp30BaHue BOIOPOCTIEH YETOBEKOM.

Ycio:xkHeHue pacTeHuii B npouecce 3B0JI0LMU. MHoroodpasue pacreHuii, NPUHIMIIBI UX
KJIacCU(PUKALMU

Omoen Moxosuonvie. Odwas xapakmepucmuka u 3Hauyenue. MOXOBUIHBIE, XapaKTEPHBIE
yeptbl crpoenusi. Kimaccer: [leuénounuku u JlucrocreOenbHble, WX OTIHYMTEIBHBIC YEPTHI.
PasmHoxeHue (Oecrosioe M TOJOBOE) M PA3BUTHE MOXOBHIHBIX. MOXOBHIHBIE KaK CIIOPOBBIE
pacTeHusl. 3HaUE€HUE MXOB B IIPUPOJIE U JKU3HU YEJIOBEKA.

Jlabopamopnas paboma Ne 6 «13yueHre BHEIIHETO CTPOSHUSI MOXOBH/IHBIX PACTEHUN»

YcioxkHeHHe pacTeHuil B mporecce 3BOJIOLNUN. 3HAYeHHe PACTeHUH B NPHUPOAE U KU3HU
yeJioBeKa

IThaynvr. Xeowyu. Ilanopomnuxu. Hx obwas xapaxkmepucmuxa. XapaKTepHbIE UEPThI
BBICIIMX CIIOPOBBIX pacTeHHU. YepenoBaHUE MOJOBOTO U OECIONOr0 PasMHOXKEHHUS B IHKIIE
pa3BuTHs. Oo0mas XapaKTEepUCTHUKA OTJICJIOB: [lnaynoBuansbIie, XBOIIIECBUIHEIC,
HaHOpOTHI/IKOBI/I)IHI)Ie, HX 3HAYCHUEC B MMPHUPOAC U )KU3HHU YCIIOBCKA

Poct, pasButHe u pa3mMHoOkeHHMe pacrteHuil. I'onocemenHble. (OCHOBHBIE

pacTuTebHbIE CO00NIIECTBA
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Omoen I'onocemennvie. Qouwgan xapakmepucmuxa u 3nauenue. O0mMAsT XapaKTEPUCTHKA
roJIoceMeHHBIX. PacceneHnue rosoceMeHHbIX MO MoBepxHOCTH 3eMian. OOpazoBaHHME CEMsSH Kak
CBHJIETENILCTBO 0Oo0Jiee BBICOKOTO YPOBHS pa3BUTHS TOJOCEMEHHBIX I10 CPAaBHEHUIO CO
ciopoBbIMUA. OCOOEHHOCTH CTPOSHHMSI M pa3BUTUS IpEJCTaBUTENEH Kiacca XBOHHBIC.
I'onocemenHsble Ha Tepputopuu Poccun. VX 3HaueHne B IpUpoIe U AKU3HU YellOBEKa

YciaoxHenne pacreHuii B mnpouecce 3BoJionuu. IlokpbiTOceMeHHbIE pacTeHMs,
NPUHIHUIBI UX KIaccupukanuu. OXxpaHa peIKuX U HCUYE3AI0IHX BH/I0B pacTeHMii

Omoen Ilokpvimocemennvte. Ob6wan xapakmepucmuxa u 3Hauenue. OCOOCHHOCTH
CTPOEHHS, PpasMHOKEHMS M pa3BUTHA. CpaBHUTENbHAs XapaKTEPUCTUKA TIOKPHITOCEMEHHBIX U
TOJIOCEMEHHBIX pacTeHHil. boriee BBICOKMII ypOBEHb Pa3BUTHSI MOKPHITOCEMEHHBIX I10 CPAaBHEHHIO C
TOJIOCEMEHHBIMHM, JIydlllas MPUCIIOCOONIEHHOCTh K Pa3IMYHBIM YCJIOBUSAM OKpYXKAIOIIEH Cpebl.
Pa3znooOpasue ku3HEeHHBIX (POPM MOKPHITOCEMEHHBIX. XapaKTEPUCTHKA KJIACCOB JIBy/lOJIbHBIC H
OnHONONBHBIE PACTEHUs, MX POJb B MPHUPOJE M KU3HM uenoBeka. OxpaHa peakux u
HCYE3AI0LINX BUIOB.

Pa3nooOpa3ne opranu3moB. BakHeiilme cesibCKOX03sIliCTBeHHbIe KYJIbLTYPbL. S10BHTBIE
pactenus. Poab yenoBeka B 6uocdepe

Cemeticmea knacca J{gyoonvnvie. OOmas xapakrepuctuka. CemeiictBa: Po3olBerHble,
MortsuibkoBele, Kpecrousernsie, IlacnénoBele, CroxkHouBeTHble. OTIMYUTENBHBIE IPU3HAKU
ceMeicTB. 3HaueHue B IPUPOJIE U KU3HU YenoBeka. CenbCKOX039HCTBEHHBIE KYIbTYPBHI.

PaznooOpa3ue opranmzmoB. OxpaHa peIkHX ¥ HCUYe3aIOLIMX BHIOB PACTEHMIA.
Baxueiime cejibCKOX0351iCTBEHHBIE KYJIbTYPbI

Cemeiicmea knacca Qonodonvnvie. O01as xapakrepucruka. Cemeiicta: Jluneiinsie, JIykoBble,
3naku. OTIMYUTENBbHBIC PU3HAKA. 3HAYEHHUE B MPUPOJIE, KU3HU YelioBeKa. VCKIIIounTeNnbHasT poJib
3JIaKOBBIX PACTEHHM

IBOJTIOLHSA paCTeHHH. Pe3yabTarnl IBOJIIOLUH: MHOrooopasmue BH/IOB,
NPUCIIOCO0JICHHOCTh OPTaHU3MOB K cpele od0utanusi. OxpaHsieMble BUAbI

Hcmopuueckoe pazeumue pacmumensvnoco mupa. [lonstue o0 3BONMIONMHM KUBOTO MHpA.
IlepBbie oOuratenu 3emmu. Mctopusi pa3sBUTHS pacTUTENHLHOIO MHpa. BbIxon pacteHuil Ha cymny.
XapakTepHble 4epThl NMPUCIOCOOJIEHHOCTH K HazeMHoMy oOpasy »ku3Hu. H.M. BaBuio o
pe3yJibTaTax 3BOJIOLUM PACTEHUM, HalpaBisseMol 4enoBeKoM. OXpaHa pelKUX U MCYE3ar0LINX
BU/JIOB.

Cucrema u 3BOJIOIUSL OpraHuvyeckoro mupa. OxpaHsieMble BHIbl. 3HaueHHe
pacTeHNii B IPpUPO/e U )KU3HU 4YesioBeka. Posib yenoBeka B Omocdepe

Mnozooopaszue u npoucxoxrcoenue KyaomypHuvlx pacmenuii. VICTOpusi TPOUCXOXKICHUS
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KyJIbTYPHBIX pacTeHH. 3HaYeHHE MCKYCCTBEHHOrO 0TOOpa M cenekiuu. OCOOSHHOCTH KYJIbTYPHBIX
pactenuii. LlenTps! ux npoucxoxnenus. Paccenenue pactenuii. CopHble pacTeHusl, UX 3HaueHue.

Japvr Cmapozo u Hoeozo Ceema. Jlapsi Craporo Csera (MIlE€HHIIA, POXKb, KAITyCTa,
BuHOTpaj, Oanan) u Hooro Ceera (kaprodernb, Tomar, ThkBa). VICTOpUsS U HEHTPHI MX TOSIBICHUSL.
3HaueHue pacTEeHUI B )KU3HU YEJIOBEKA.

O0001mIeHne ¥ cUCTeMATU3AIMS 3HAHMI 110 MaTepuasiaM TeMbl «MHOrooOpa3ue u pa3BuTue
PACTUTEILHOI0 MUPa»

Tema 5. Ilpupoanbie coodiecTBa.

IKOCHCTEeMHAS] OPraHU3aLUs KUBOI IPUPOIBL JKocucTeMa. Kpyrosopor BemecTs u
npeBpalIeHusi JHePruu

Ilonamue o npupoonom cooduecmge — oOuozeouenoze u kocucmeme. llonstue o
MIPUPOJTHOM coobiecTBe (OnoreorieHo3e, skocucreme). B.H. Cykau€s o cTpykType mpHpOIHOTO
coo01ecTBa U (PyHKIIMOHAILHOM YYaCTHH YKMBBIX OPraH3MOB B HEM. KpyroBopoT BelecTB U MOTOK
SHEPIUU KaK TJIABHOE YCJIOBUE CYILECTBOBAHHS MPUPOTHOro cooduiecTBa. COBOKYITHOCTH >KMBOTO
HaceJIeHUsl MPUPOJHOTO coodbimiecTBa (OuoreHo3). YcnoBusi cpeasl odutanus (Ouorom). Ponb
pacTeHui B MPUPOIHBIX COOOIIECTBAX.

Pe3yabTaThbl 3BOTIOLMM: MHOT000pa3ie BUIOB, IPUCIIOCO0JIEHHOCTh OPraHM3MOB K cpele
o0utanusi. B3anMocBsA3H OPraHUu3MOB U OKPYKalOLIel Cpeabl

Coemecmnan JHcu3Hb Op2AHUIMOE 6 NPUPOOHOM coodujecmee. SIpycHoe CTpOeHUe
MIPUPOJTHOTO COOOIIECTBAa — HAZA3EMHOE M MOJ3EMHOE. Y CJIOBHSI OOUTaHUS PaCTEHHI B OHOTeOIIEHO3E.
Mnozoobpasue ghopm JHcUBbIX Op2aHUIMO8 KAK CIe0CmEUe ApYCHO20 CIMPOEHUst NPUPOOHBIX CO00Wecma

Cmena npupoonsix cooouiecme u eé npuuunsl. IlonsiTue 0 cMeHe MPUPOIHBIX COOOILECTB.
[IpyunHBI CMeHBI: BHYTpEHHHE U BHEIIHUE. EcTecTBEHHBIE U KYJIBTYpHBIE MPUPOAHBIE COOOILIECTBA, UX
0coOEHHOCTH U poib B Ouocdepe. HeoOXomumocTh MeponpusiTii O COXPAHEHUIO MPHUPOIHBIX
co0O01IeCTB.

O0o0menne M cucreMaru3anms 3HaHWH 1o Marepuagam Tembl «lIpupoanbie
co001ecTBa

HToroBbiii KOHTPOJIb 3HAHMI MO KYpCy OMos10ruu 6 Kiacca.

O0cyskaeHne 3a1aHUI HA JI€TO.

MeToabl H3y4YeHHMsl KMBBIX OPraHU3MOB: HaO0/I0/leHHe, W3MepeHHe, JIKCIIePUMEHT.
IKOCHCTEMHAs] OPraHU3alMs KUBOH NIPHPOIBI

IKcKypcua «BeceHHUe SABICHHS B )KHU3HU SKOCHCTEMHI (JIeC, TTapK, JIyT, 00JIOTO)»
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7 kjaacce

Tema 1. O0mme cBeeHNst 0 MUpe KUBOTHBIX.

MeToabl HM3Y4YeHHUs] KMBBIX OPraHM3MOB: HaOJIl0lecHHe, M3MepeHHe, IKCIIePUMEHT.
KusorHbie. CTpoeHne KMBOTHbIX. MHOrooodpasme KMBOTHBIX, HX POJIb B NpPHUPOIE H
JKM3HM YeJI0BeKa

3oonocusn — Hayka o dcusomuplx. BBenenue. 3o00morusi — cHUCTEMa HayK O SKUBOTHBIX.
Mopomorusi, anatomusi, (PU3HUOIOTHS, IKOJIOTHSL, TATEOHTONOrUs, FToJ0rus. CXOACTBO U pazinyue
HUBOTHBIX U pacTeHnil. Pa3HooOpasue 1 3HaueHNe )KUBOTHBIX B IPUPOJIE U )KU3HU YETIOBEKA.

Pa3noo0Opa3sue oprannzmos. [Ipucnocod/ienusi K pa3jiM4HbIM cpeaaM oouTaHus. Biausnue
IKOJIOTHYECKHX (PAKTOPOB Ha OpPraHu3Mbl. B3amMocBsI3M OpPraHu3sMoOB H OKpY:XKawoulel
cpeasbl.

Kueomnvie u okpyycarowan cpeoa. Cpenpl xu3HM. Mecta oOutaHuss — HambOoree
ONaronpusATHbIE YYaCTKU CPeAbl OJKM3HW. AOWOTHYECKHe, OHOTHYECKHE, AaHTPOIIOTCHHBIC,
sKkonormueckre (aktopsl. Cpena oOMTaHUST — COBOKYIHOCTh BCEX IKOJOTMYECKHX (PAKTOPOB.
B3anMocBs3u KUBOTHBIX B Iipupojie. buonenos. Ilumessie csa3u. Llenu nuranus.

Pa3noo0pa3sue opranusmoB. IIpunmunst ux kiaccupukanuu. MHOrooopasmne ;KuBOTHBIX,
HX POJib B NMPUPOJIE M KU3HM YesioBeka. OXpaHa peIKUX U MCYe3AI0IIUX BUAOB KHBOTHBIX.
Metoabl M3y4eHHs )KMBBIX OPraHMU3MOB: HA0/II0leHHe, U3MepPeHue, IKCIIePUMEHT

Knaccugurkayua sncueomuvix u ocHoenvie cucmemamuyeckue 2pynnoi. Hayka
cucremaruka. Buz. [lonynsanusa. Cuctemarnueckue rpymisl.

Bnuanue uenogexka na orcugommwix. KocBeHHOe U Ipsmoe BiMsHUE. KpacHas kHura.
3anoBeHUKH

Kpamkaa wucmopus pazeumusa 300n02uu. Tpynael Benukoro yuéHoro Jlpenedn I'permn
Apucrorenst. Pazsurue 300morun B CpentHue Beka U amnoxy Bospoxknenus. M300pereHre MUKpOCcKomna.
Tpyns! K. Jlunnes. Oxcnequimu pycckoro akagemuka I1.C. [lamnaca. Tpynst Y. [lapBuna, ux poib
B pa3BUTHUU 300J10TUH. VccaenoBanus OT€UECTBEHHBIX YUEHBIX B 00JIACTH 300JI0TUH.

Oboowenue u cucmemamuzayus 3Hanuil no meme «Qobuwue ceedeHus o0 mupe
HCUGOMHDBIX)

MHoroo0pa3ue :KHBOTHBIX, HX POJIb B IPUPOJE U KMU3HHU YeJI0BEKA

Ikckypcua «PazHooOpasue KUBOTHBIX B IPUPOAE»

Tema 2. CTpoeHue TeJia ;)KUBOTHBIX.

KiierouHoe cTpoeHne oprann3mosB

Knemka. Hayka muronorus. CTpoeHHe KUBOTHOM KIIETKH: pa3Mepbl M (DOPMBI, KIIETOUHBIE
CTPYKTYPBI, UX POJIb B )KU3HEACATENBHOCTH KIETKHA. CXOJACTBO U Pa3JINYUs CTPOCHUS KUBOTHOMN
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U PACTUTENBHOMN KJIETOK

Crpoenne :xuBoTHBIX. IIponeccol Jku3He1eATEIbHOCTH H UX PEry/IslMHU y ;KMBOTHBIX

Txkanu, opeanvt u cucmemvl o0peanog. TKaHU: SIUTEIHAIBHBIE, COCIUHUTEIIBHBICE,
MBILICYHbIC, HEPBHBIC, UX XapakTepHble NMpu3HaKku. Opranel U CHCTEMBI OPTaHOB, OCOOCHHOCTH
cTpoeHus U GQyHKUUH. TUIIBI CUMMETpPUH )KUBOTHOT'O, UX CBA3b C 00Pa30M JKU3HHU.

Oboowenue u cucmemamu3sayus snanuii no meme «Cmpoenue mena HcugonHbHIX)»

Tema 3. Iloauapcro Ipocreiimme, nim OIHOK/IETOYHbIE.

MHoroo0pasue ;KUBOTHBIX, HX POJIb B IPUPO/IE U )KU3HHU YeJI0BeKa

Oowan xapakmepucmuka nooyapcmea IlIpocmeiimiue. Tun Capkodogvle u
sccymukonocuvl. Knacc Capkooosvle. Cpena oOutanus, BHerHee cTpoeHue. CTpoeHue u
KHU3HEJCITEIBHOCTh CAapKOJOBBIX Ha mpuMmepe amEObI-TipoTes. Pa3sHooOpasme CcapKOIOBBIX.
MHoroo0pasue KHUBOTHBIX, UX POJIb B IPUPOJE U KU3HU YEIOBEKA.

Tun Capkooosvie u ccymurkonocyvl. Knacc Kzymuxonocywi. Cpena oOutaHus,
CTPOCHHME M IEPEABWKEHUE HA NPUMEPE IBIVICHBI 3€JIEHOM. XapaKTep NUTaHMs, €r0 3aBUCUMOCTb OT
ycnoBui cpenpl. JlpIxaHue, BblielIeHUE U pa3MHOkeHue. CoueTaHue NMPU3HAKOB >KUBOTHOTO U
pacTeHus y 3BTJIeHbI 3e1EH0M. PaznooOpasue KryTUKOHOCIIEB.

MHoroo0pa3ue KMBOTHBIX, HX pPOJb B NPHPOAE H KU3HHM YendoBeka. Meroabl
H3y4eHHsl ’KUBBIX OPTaHU3MOB: HA0JII0/ICHHEe, H3MEPEeHHe, IKCIIEPHUMEHT

Tun Hnghyzopuu. Cpena oOuTaHus, CTpOSHUE W TIEPEIBMKEHUE Ha TMpUMepe HH(]Y30pHU-
Tydensku. CBsi3b YCIOXKHEHMS CTPOEHHs HWH(Y30pHil C MpoleccaMyd HX JKU3HEAESTEIbHOCTH.
Paznoo6pazue undyzopuii.

Jabopamopnas paboma Ne 1 «CTpoeHne U nepeaBkeHue HHPY30pUU-TyPeabKu»

PasnooOpasue opranusmoB. IIpopuiaaktuka  3a0ojieBaHMil, BbI3BIBAEMBbIX
KHUBOTHBIMH

3nauenue npocmeniwiux. MecTo npocTelMxX B kuBOM mpupone. Ilpocreiiime-napasursl.
Juzentepuiinas amé0a, MaApHBIA IUIA3MOJMK, TPUMNAHOCOMBI — BO30YAMTENN 3a00JI€BaHUIMA
YesloBeKa U KUBOTHBIX. Mephl peynpexaeHus 3a001€eBaHN, BI3IBAEMbIX TPOCTEHIITMMH.

Oboowenue u cucmemamuzauusn 3nanuii no meme «llooyapcmeo Ilpocmeiiuiue, unu
Oonoknemounvie)

Tema 4. lloauapcTBo MHOroK/J1€TOYHbBIE

MHuoroo0pa3ue xuBOTHbIX. [IpyHIUNBI UX KiIaccupuxkannu. CTpoeHHne KMBOTHBIX.
IIpouecchl xKu3HeAEATEJBLHOCTH U UX PeryJ/siius y »KUBOTHBIX. Y C/I0’KHeHHE KUBOTHBIX B
npouecce IBOJIONHNA

06maﬂ Xapakmepucmuka MHOCOK/IEMOUYHbIX HCUBOHIHbIX. Tun Kuwieunononocmmuie.
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Cmpoenue u xcuznedeamenvHocmp. O01mmMe 4epThl cTpoeHUs. ['Uapa — OJMHOYHBIA TOJIHIIL.
Cpena oOutanus, BHEIIHee W BHYyTpeHHee cTpoeHue. OCOOEHHOCTH KHU3HEAEATEIbHOCTH,
YPOBEHb OPraHU3aLIUH B CPABHEHHUH C MPOCTEHIIIMMH.

MHuoroo0pa3ue *KMBOTHBIX, HX POJIb B NMPHUPOJEe U KU3HU 4YejoBeka. [IpuHuMnBbI Mx
Kiaaccupukannu. B3anmMocBsi3u OpraHu3MoB M OKPY:KaIOIIel cpeabl

Paznooopazue kuwmeunononocmuuix. Knacc I'mapounnsie. Knacc Kopamiossie nonumnst,
KU3HEHHBIC [HMKJBI, TpoIrecchl ku3HeaestenbHocTH. Kiacc Cuudouanpie Memyssl,
XapaKTEePHBIC YEPTHI CTPOCHUSI U KU3HEACITEIIBHOCTH, KU3HEHHBIN ITUKIL.

O000menne u cucreMaruzanusi 3HaHuid Mo teme «lloguapcrBo MHOroK/JIeTOYHbIE (THIT
Kuie4yHomoa0cTHbIC)»

Tema S. Tunsl Iliiockue yepsu, Kpyrisie yepsu, Kosbuarsie yuepsu

Muorooopa3ue ;kuBoTHbIX. [IpuHUIMIIBI X KIaccH PpUKALUT

Tun IInockue uepeu. Obwaa xapaxmepucmuka. Kiacc PecHuunsie uyepBu. Mecta
oOuTaHus U oouwMe YepThl cTpoeHust. CHUCTEMbI OPraHOB, JKU3HEACSTENHHOCT. YepThl Oosiee BBICOKOTO
YPOBHS OPraHU3AIMH 110 CPABHEHHUIO C KUIIIEUHOIIOJIOCTHBIMHU

Pa3noo0Opa3sue opranuzmoB. [IpuHuunsl nx kiaccupurkanuu. B3aumMocBsizu opranuzmoB u
OKPY:KaIOIIeH cpeabl

Paznoobpazue nnockux uepeeii: cocanvuiuku u yennu. Knacc Cocanvuguku. Bueusee u
BHYTpeHHee cTpoenue. PasmHoxkenue u passurue. Kiacc Jlentounsie uepBu. [Ipucnocobnenus
K OCOOEHHOCTSM cpeibl oOuTaHus. PasMHOXKEeHHE W pa3BUTHE. Mepbl 3alllUThl OT 3apaKEHUs
Mapa3uTHUYECKUMU YEPBSIMH.

MHoroo0pa3ue KMBOTHBIX, UX POJib B NPUPOdE W KU3HU 4esoBeka. IlpmHnmnbl mx
kiaaccupukanun. CTpoeHue ;KUBOTHBIX.

Tun Kpyenote uepeu. Knacc Hemamoowt. Oouwan xapakmepucmuka Bueninee ctpoeHue.
CtpoeHue cHUCTEM BHYTPEHHUX OpraHoB. B3anmMocCBsS3b CTpoeHUss U o0paza KHU3HHU
npencraButene Tuna. [IpodunakTruka 3apaxeHus YeI0BeKa KPYTIbIMUA YEPBSIMH

Crpoenue xuBOTHbIX. [IpuHmmMnbl uX Kiaccupukauuu. YCJI0KHEHHME >KMBOTHBIX B
npoiecce 3BOJIIOLUHA

Tun Konvuamuie uepsu. Ooujaa xapakmepucmuxa. Knacc Munozowiemunkogule uepeu.

MecTta oOuTaHus, CTPOSHUE U KUIHEACSITEILHOCTh CHCTEM BHYTPEHHUX OPTaHOB. Y POBHHU
OpraHW3ali OPTaHOB YYBCTB CBOOOJHOXXHBYIIMX KOJBYATHIX YEpPBEH W TMapa3sUTUUECKHUX
KpYTJIBIX YEPBEM.

Pa3nooOpasue opranusmoB. IIpuHmmnsl ux kiaaccupuxammu. Metoabl H3y4deHHS

KUBBIX OPraHu3MoOB: Haﬁ.mo;[enne, H3MEPEHUE, IKCIICPUMEHT
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Tun Konvuamote uepsu. Oowan xapakmepucmuxa. Knacc Manowemunxosuwie uepsu

Mecta oOutanus, 3HadeHue B npupojae. OcoOeHHOCTH BHeHIHEero crpoeHus. CTpoeHue
CHCTEM OPIaHOB JI0’KJEBOT0 YEPBsI, UX B3aUMOCBS3b C 00pa3oM KU3HU. POJIb MaIOIETUHKOBBIX
YepBeil B IpoIeccax mo4BooOpa3oBaHMsL.

Jlabopamopnasa padboma Ne 2 «BHelHee CTPOSHUE MIOKICBOTO YEPBS, €r0 MEPEIBMKECHUE,
pa3apaKuMoCTb.

Jlabopamopuaa pabéoma Ne 3 (no ycmompenuro yuyumens) «BHyTpeHHee cTpoeHHe
JIOKIEBOTO YEPBS.

Oboowenue u cucmemamu3zayus 3nanuii no meme «llnockue uepeu, Kpyznvie uepeu,
Konvuamule uepeu»

Tema 6. Tun Mostrocku.

PasnooOpasue opranuzmoB. [IpuHmunbl wux kiIaccupukanum. YCJI0:KHeHHe
JKUBOTHBIX B Ipouecce IBOJTIOLHH

Oomas xapakrepuctuka. Cpena obOuranusi, BHemHee crpoeHue. CrTpoeHue U
KU3HEJEATEIbHOCTh CUCTEM BHYTPEHHMX OpraHoB. 3Hau€HHE MOJUIIOCKOB. UYepThl cXOAcTBa U
pa3auyuus CTPOEHUS MOJUIFOCKOB M KOJIbYATBIX YepBel. [Iponcxoxnenne MouItoCKOB

Pa3nooOpasue opranmsmon. IlpmHuunel kiaaccupukanmu. CrpoeHue KUBOTHBIX.
MHoroo0pa3ue ’KMBOTHBIX, HX POJIb B IPUPOJE U )KU3HU YeJ0BeKa

Knacc bproxonocue monnrocku. Cpena oOWTaHMs, BHEIIHEE CTPOEHUE Ha IpUMEpe
Oompi1oro npynaoBuka. CTpOSHUE U KU3HEIEITENTHHOCTh CUCTEM BHYTPEHHUX OpraHoB. OCOOEHHOCTH
pa3MHOXKEHHUS U pa3BUTHs. Poib B mpupo/e v 3HaUeHue A7 4eTI0oBeKa

Pa3nooGpasue opranmsmos. Ilpunnunel ux kiaaccupukammmu. Meroabl M3y4eHHs KUBBIX
OpPraHu3MoB: Ha0/110leHHe, U3MepeHue, IKCIIePUMEHT

Knacce Jlgycmeopuamuie monmocku. Cpena OOUTaHUS, BHEIIHEE CTPOCHME HA MpUMEpe
6e33y0oKku. CTpoeHne U (PYHKIIUU CHCTEM BHYTPEHHUX OpraHoB. OCOOEHHOCTH pa3MHOXEHHUS U
pa3Butusi. Ponb B pupo/ie U 3HaU€HUE ISl YETTOBEKA.

Jlabopamopnaa padoma Ne 4 «BHenHee CTpOEHHE PAKOBUH TMPECHOBOIHBIX W MOPCKHX
MOJUTIOCKOBY» Pa3Hoo0Opasue oprann3MoB. [IpuHIMIG! MX Kiaccudukamuy. Y CIIoKHEHHE )KUBOTHBIX B
IIPOLIECCE IBOTIOLUU

Knacce TI'onosonozue monnwocku. Cpena oOuTaHMsl, BHEIIHEE CTpOEHHE. XapaKTepHbIE
YepThl CTPOEHUs] M (DYHKIMU OMOPHO-IABUTaTeibHOM cucreMbl. CTpoeHne W (PYHKIMU CHCTEM
BHYTPEHHHX OpraHoB. 3HaY€HHE IOJIOBOHOTHX MOJLTIOCKOB. [ IpH3HAKY yCI0KHEHUS] OpraHU3aIiy.

Oboowenue u cucmemamuszayus 3nanuil no meme « Tun Monnockuy
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Tema 7. Tun Ynenucronorue.

MHoroo0pa3ue KUBOTHBIX, X POJib B NPHUPOAE MU KU3HH 4YesoBeka. IIpuHmuUnbr mx
KJIacCH(PUKALMU

Oobwian xapakmepucmuka muna Ynenucmonozue. Knacc Paxooopasnvie XapakTepHble
yepTel Tuna YnenucroHorue. OOuIMe NPU3HAKH CTPOEHHUs pakooOpasHbix. Cpena oOuTaHud,
OCOOEGHHOCTH BHEIIIHETO W BHYTPEHHETO CTPOCHUS, Pa3MHOKEHHE W Pa3BUTHE PEUYHOTO paka.
PaznooOpasue pakooOpa3HbIX. 3HAUYEHHE pPAKOOOPAa3HBIX B TMPUPOAEC H KHU3HM UEIOBEKA.
MHuoroo6pasue JKUBOTHBIX, HMX pOJb B TPUPOJE U IKU3HU uYeinoBeka. l[IpodumakTuka
3a00JIeBaHUM, BBI3BIBAEMBIX KUBOTHBIMU

Knacc Iaykooopasnvie. OOmas XapakTepuCTHKa, OCOOCHHOCTH BHEIIHETO CTPOSHUS Ha
IpuMepe nayka-kpectoBuka. Paznoobpasue naykooOpasHbix. Posib maykooOpa3HbIX B IpUpOJIE U
KU3HU YesioBeKa. Mepbl 3aluThl 0T 3a00J1eBaHUi, IEPEHOCUMBIX OTJEIbHBIMU KIIEIIaMH, OT YKYCOB
SIIOBUTBHIX MAYKOB

PazHooOpa3ue oprannzmoB. B3auMocBsI3U OpPraHM3MoOB M OKpYysKawoumed cpeabl. Metoabl
H3y4YeHHsl JKUBBIX OPraHU3MOB: Ha0JII0/IeHue, H3MepeHHe, IKCIIePUMEHT

Knacc Hacekombie. OO0mas xapakTEepUCTHKA, OCOOEHHOCTH BHEIIHETO CTPOCHHUS.
PaznooOpasue potoBbix opraHoB. CTpoeHune u (QYHKIUU CHCTEM BHYTPEHHHX OPraHOB.
Pazmuoxenue.

Jlabopamopnasn paboma Ne 5 «BHeliHee CTPOSHHE HACEKOMOTO)

PasmHoxeHue, pOCT U pa3BUTHE )KUBOTHBIX

Tunwvt pazeumus nacekomovix. PazButre ¢ HEMOIHBIM IMpEBpallieHUEM. ['pynnbl HACEKOMBIX.
Pazgutie ¢ monHBIM TpeBpamieHueM. ['pynmbl HaceKOMbIX. Poib KakIOH CTaguyd pa3BUTHUS
HACEKOMBIX.

OxpaHa peAKHX ¥ MCYE3AIIMX BHIOB KUBOTHBIX. Y CJI0’KHEHHeE KUBOTHBIX B Ipolecce
IBOJIIOLMHU

Oobuiecmeennvie nacekomvie — nuénvl u mypaevu. Ilonesnvie nacexomwvie. Oxpana
nacexkombix. CoctaB n (yHKUMU oOuTaTesnell MypaBeWHUKA, MUYETUHOM ceMbU. OTHOLIECHUS
MeXay ocoO0sMU B ceMbe, MX KoopauHauus. [lonesnsie Hacekomble. Penkue u oxpaHsiemble
HacekoMmble. KpacHas kHura. Pojap Hac€KOMBIX B IPUPOAE U KU3HU YETIOBEKA

Pa3nooOpasue opranmsMoB. B3amMocBSI3M OpPraHm3MoOB M OKpYXKalOLIed cpeabl.
IpoduiaakTuka 3a00/1eBaHNIl, BbI3bIBA€MbIX }KUBOTHBIMH

Hacexomvle — 6pedumenu KyabmypHbIX pPACMEHUN U NEPEHOCUUKU 3A001e6aHUIL
yenogeka. Bpeautenu CeNbCKOXO3SIMCTBEHHBIX KynbTyp. HacekoMble — mepeHOCUMKHU

3a00JIeBaHU YeI0BeKa M )KUBOTHBIX. MeTo bl 60phOBI C BpEIHBIMU HACEKOMBIMHU.
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O0o0nIeHne U cucreMaTu3anus 3HAHUH 10 TeMe « Tun Yiaenncronorue»
Oo006wenue u cucmemamusauus 3Hanui no memam 1-7
Tema 8. Tun Xopaossle.

Becuepennble. Hankiace PwiObl. PazHOOOpaszue opraHu3MoB. YCIIOXKHEHHME >KUBOTHBIX B
MIPOLIECCE IBOITIOLUU

Xopooevie. ITlpumumuenvie opmer. OONME TPU3HAKK XOPJOBBIX KHBOTHBIX.
becuepennbie. Knacc JlannerHuku. BHemHee M BHYTpEHHEE CTPOCHHE, DPAa3MHOXKEHUE U
pa3BUTHE JIAHLETHUKA — [PUMHUTUBHOIO XOPJOBOIO JKUBOTHOIO. YepenHble, WIH
[To3BoHOUHBIE. O0IIME TPU3HAKU

Pasnoo0pazue opranu3mos. IlpuHnuns ux kiaccupuxkamui. MeToabl H3y4eHUs sKUBbIX
OpPraHu3MoB: Ha0/101eHne, H3MepeHue, IKCIIePUMEHT.

Haoxknacc Poiovl. Oowan xapakmepucmuka, eneuinee cmpoenue. OCOOEHHOCTH BHEIIIHETO
CTpOEHHUsI, CBSI3aHHbIE ¢ oOuTaHueM B Boae. CTpoeHue U GyHKIMU KOHeYHOCTe. OpraHsl 60KOBOM
JIUHUH, OPTaHbl CIyXa, PABHOBECHUS.

Jlabopamopnasa pavoma Ne 6 «BueliHee cTpoeHUE U OCOOCHHOCTH MEPEIBUIKEHUS PHIOBI

YcioxHeHne ;)KUBOTHBIX B IIpolecce 3BOJTIONUH.

Buympennee cmpoenue puio. OnopHo-aurarenbHas cucteMa. CKeneT HEeMapHbIX M MapHbIX
T1aBHUKOB. CKeJeT roJioBbl, CKeleT kabp. OcoOeHHOCTH CTpOeHUs U (PYHKIMM CHCTEeM BHYTPEHHHX
opraHoB. UepTsl 00s1€€ BEICOKOTO YPOBHSI OPIraHU3ALMHU PBIO 110 CPABHEHUIO C JIAHIIETHUKOM.

Pa3smHokeHne, pocT M pa3sBUTHE KUBOTHBIX. MeToabl M3yYeHMsI KMBbIX OPraHM3MOB:
Ha0JII0/1ecHHe, H3MEpPeHHne, IKCIIEPUMEHT

Ocobennocmu pazmnodrcenus puio. Opraibl M TPOLECC pPa3sMHOXKEHUWs. JKHBOpOXKIEHHE.
Murpanumu.

Jlabopamopnasa paboma Ne 7 (no ycmompenuio yuumers) «BHyTpeHHEe CTpOEHUE PHIOBI»

Pa3nooOpasue opranuzmoB. IlpuHmmmbl ux kinaccuukamyuu. Pe3yjabTarsl IBOIOLHHN:
MHOroo0pasue BH/10B, IPHCIOCO0JIEHHOCTh OPraHNU3MOB K cpejie 00MTaHus

Ocnoenvie cucmemamuueckue 2pynnot polo6. Kiacc XpsieBble pbIObI,  0OIIas
xapaktepuctuka. Kiacc KoctHble pbiObl:  sTydenépele, JiomacTenépble, JBOSKOIBILAIINE U
Kkucrenépble. MecTo KUCTENEPHIX PHIO B IBOMIOLUHU TTO3BOHOYHBIX. Mephl MPEJOCTOPOKHOCTH OT
HamaJeHUsI aKys MPU KyTaHUH

B3auMocBsI3b OPpraHu3mMoB M OKpy:kawouleil cpeabl. MHorooopasue ;KUBOTHBIX, HX POJIb B
NpHpo/e U JKU3HM YeT0BeKa

IIpomvicnosvie puiovl. Hx ucnonv3oeanue u oxpana. PridonoBcTBo. I[IpombicioBbie

pbIOBL. TpynoBbie X034KcTBa. AKKIUMATH3aLuUs pbI0. AKBapUyMHBIE PHIOBI.
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Oooowenue u cucmemamuszayua 3nanuii no meme «Tun Xopooewvie. becuepennvie.

Haoxknacc Poiovry
Tema 9. Kitace 3emHoBoaHbIe, niin AMdpuodnu.

PasnooOpasue opranmzmoB. IlpumHumunbl wux kjIaccupukanum. Ycja0KHEHUe
’KUBOTHBIX B IIpoLiecce 3BOJIIOLHHI

Cpeoa ooumanusn u cmpoenue mena 3emHo600HblIX. Odwan xapakmepucmuka. Mecta
obutanus. Buemmnee crpoeHne. OcoOEHHOCTH KOXHOTO MOKpoBa. OMNOpHO-ABHUTraTeIbHAS
CHUCTEMa 3E€MHOBOJIHBIX, €€ YCJIOXHEHHME MO CpPAaBHEHHMIO C KOCTHbIMU pbiOamu. [Ipusnaku
MPHUCTIOCOOJICHHOCTH 3¢€MHOBOIHBIX K KM3HH Ha CYIIIE U B BOJIE.

YcioxkxHeHne ;KUBOTHBIX B Mpolecce IBOJTIOIUH.

Cmpoenue u 0eamenbHOCHb 6HYMPEHHUX OP2AHO8 3EMHOG00HBIX. XapAaKTEPHbIE YEPTHI
CTPOCHHSI CUCTEM BHYTPEHHHX OPraHOB 3EMHOBOJHBIX 10 CPaBHEHHUIO C KOCTHBIMH PhIOAMHU.
CX0/ICTBO CTPOCHHUSI BHYTPEHHUX OPraHOB 36MHOBOIHBIX U PHIO.

B3anMocBsI3b OPraHu3MOB M OKpY:Kawolleid cpeabl. Yc/J0KHEHHE JKMBOTHBIX B
npouecce IBOJIIOLHNHU

T'0006011 >cu3HeHHbLl WYUK U RPOUCXOMIHCOeHUEe 3eMHO800HbIX. BnusHue CE30HHBIX
W3MEHEHUM B IPUPOACHA IKU3HEAEATEIbHOCTh 3E€MHOBOJHBIX. Pa3MHOXEHHE U pa3BUTHE
36MHOBO/IHBIX, YepThl CXOJCTBA C KOCTHBIMH pblOamMu, TN pa3Butus. JlokasarenbcTBa
MIPOUCXOKICHHUS 36MHOBOHBIX.

PasnooOpasue opranusmon. IIpuHumunsl ux kKiaaccupuxkanuu. OxpaHa peakux u
HCYe3aKIUX BUIOB KMBOTHBIX. IX poJib B IpHpoO/IE U KU3HM YeJI0BEKa

Pasnoobpazue u 3nauenue 3emH0600HbIX. (COBpEMEHHBIE 3E€MHOBOJHBIE, UX
pa3HooOpa3ue M pacrpocTpaHeHue. Poiib 3eMHOBOJHBIX B TMPHUPOIHBIX OHOIEHO3aX, KU3HU
yenoBeka. OxpaHa 3eMHOBOJHBIX. KpacHas kHura.

Obobwenue u cucmemamuszauus 3nanuii no meme «Knacc 3emnoeoomnwvie, unu
Ampuouuy

Tema 10. Knacc IIpecmbikarommecst, uin Penruiaun

Pe3yabTaThl 3BOJIONMH: MHOT000pa3ue BUAOB, MPHUCNOCO0JEHHOCTh OPraHU3MOB K
cpeae oOUTAHMS

Buewnee cmpoenue u cxkenem npecmuikawuwjuxca. Oo0uwjaa xapakmepucmuka.
B3anmocBs3b BHEIIHETO CTPOEHUs U Ha3eMHOro 00pasa >ku3Hu. OcoOEHHOCTH CTPOEHHSI CKeleTa
MIPECMBIKAIOIIINXCS.

Yci0:xKkHeHHe KUBOTHBIX B Ipouecce 3BOJIONMU. B3aumMocBsi3b OpPraHu3mMoB u

OKPpY:KamoIIeH cpeabl
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Buympennee cmpoenue u ocusnedeamenvnocms npecmwikaroujuxca. CXOICTBO H
pasnuyuus CTPOCHHSI CUCTEM BHYTPEHHUX OPraHOB MPECMBIKAIOIIMXCS U 3€MHOBOJIHBIX. UepThbl
MPUCIIOCOOJIEHHOCTH TPECMBIKAIOMIMXCA K JKM3HM Ha cyme. Pa3MHOXeHMEe W pa3BUTHE.
3aBUCUMOCTb TOJ0BOI0 )KM3HEHHOTO LIMKJIA OT TEMIIEPATYPHBIX YCIOBHA.

PasnooOpa3ue opranuzmon. I[IpuHounbl ux kiaaccupukanuu. Ilpoduaakruka
3a00/1eBaHM i, BbI3bIBAEMbIX }KMBOTHBIMH

Pasznooopazue npecmuvikaroujuxca. OOUMEe 4YepThl CTPOSHUS NPEACTABUTENECH pPa3HBIX
OTPSA0B MpPEeCMBIKAOIMUXCA. Mepbl IPENOCTOPOKHOCTU OT YKYCOB AJI0OBUTBIX 3Mel. Oka3aHue
MepBOH JOBpauyeOHON ITOMOIIIH.

MHoroo6pa3ue ;KMBOTHBIX, X POJIb B IPUPO/E U KU3HHU YesioBeka. OXpaHa peIKuX U
HCYe3al0IHUX BUIOB

3nauenue npecmuvlKaowuxca, ux npoucxodxcoenue. Poib TpPECMBbIKAIOIMIUXCA B
OuoleH03aX, UX 3HAYCHHE B JKM3HM YenoBeka. OXpaHa peIKkux U ucyesaromux BuaoB. KpacHas
kHura. JIpeBHHe  mpecMbIKaloluecs, MNPUYMHBI HMX  BhIMHUpaHus. JlokazaTenbcTBa
MIPOUCXOXKACHHSI TPECMBIKAFOIIUXCS OT APEBHUX aM(puOuid.

O06o0menne u cucremaruzanusi 3Hanmii 1o Teme «Kuace Ilpecmbikaronmecsi, Win
PenTusimmn»

Tema 11. Kinace ITtnuel.

PaznooOpa3ue opranmsmoB. B3auMocBsi3u OpraHm3MoB U OKpYy:Kawouleil cpeabl. MeToabl
H3YYeHUsl ;)KUBBIX OPraHU3MOB: HA0/II0leHUe, U3MePeHNe, IKCIIEPUMEHT

Oowan xapakmepucmuxa knacca. Buewnee cmpoenue nmuy. B3auMOCBS3b BHENIHETO
CTPOEHHS ¥ MPUCTIOCOOIIEHHOCTH MITHUIL K MONETY. TUTIBI TepheB U UX QPyHKIHH. YepThl CXOCTBA
Y Pa3JINYus TTOKPOBOB ITHUI] U PETITUIIHHA.

Jlabopamopnasa paboma Ne 8 «Bueminee crpoerne nTuisl. CTpoeHUE IEPHEB)»

YcnoxkHeHHe SKUBOTHBIX B IHpouecce 3BOMOHMM. Meroabl H3yYeHHs SKHUBOTHBIX
OpPraHU3MOB: Ha0J/II0IeHU e, H3MePeHHe, JKCIIePUMEHT

Onopno-osuzamenvuaa cucmema nmuy. VI3MEHEHHs CTpPOEHMSI CKelleTa NTUI] B CBA3U C
TIPUCTIOCOOIEHHOCTRIO K TIONETYy. OCOOSHHOCTH CTPOEHHs MYCKylaTypbl u €€ (QyHkimu. [IpuauHb
CpacTaHUs OTJENBbHBIX KOCTEH CKelleTa MTHII.

Jlabopamopnas paboma Ne 9 «CtpoeHue ckenera NTULb

YcioxHeHne ;KUBOTHBIX B MIpolecce 3BOJTIOIUH

Buympennee cmpoenue nmuy. Yeptsl cxoAcTBa CTpoeHHS U (PYHKLUI CUCTEM BHYTPEHHHMX
OpPraHoOB MTHUIl U penTwuid. OTIHYUTENbHBIE TPU3HAKHU, CBS3aHHBIE C MPHUCIIOCOOICHHOCTBIO K

non€ry. IIporpeccuBHbIe YepThl OPraHU3aLUU NITUL] IO CPABHEHUIO C PENTHIUAMHU

28



PasMHOKeHMe, POCT W pa3BUTHE OPraHu3MoB. BiusiHue 3Ko/10rmyeckux (paKTopoB Ha
OPraHu3Mbl

Paszmnosicenue u pazeumue nmuy. OCOOCHHOCTH CTPOCHHS OPTaHOB PAa3MHOKEHUS MITHIIL.
Oransl GopmupoBanus sina. Paspurue 3apospima. XapakTepHbe YepThl Pa3BUTHSI BHIBOJKOBBIX H
THE3/I0OBBIX MTHII.

Pe3ysbTaThl 3BOJIIOIAM: MHOT000pa3ue BUI0B, PUCIIOCO0JIEHHOCTh OPraHNu3MoOB K cpee
o0MTaHUSA

T'0006011 >cu3HeHHbLl YUK U CE30HHble AGNeHUA 6 Mcu3Hu nmuy. Pollb CE30HHBIX
SIBJICHUM B >ku3HU NTull. [loBeaeHne camIioB U caMOK B Iepuo pa3MHoKeHus. CTpoeHue ruesia
U €ro pojb B pa3MHOKEHWH, pa3BUTUM NTeHLOB. IlocnernesnoBoit nepuon. Kou€Bku v Murpanuu, ux
npuuuHbl. PaznooOpasue oprann3moB. [IpuHnume! ux kinaccudukanuu. BiusHue 3K010ruaeckux
(hakTOpOB HA OPTAHU3MBI

Paznooopazue nmuy. CucreMaTMuyecKue TPYNNbl NTUL, HX OTJIWYUTEIbHBIE YEpPTHI.
[Ipu3Haku BbIIENEHUSI SKOIOTMYECKHUX rpymi ntull. Knaccudukaiys nTuil mo THITy MHIIHM, IO MECTaM
obuTanus. B3anMOCBs3b BHEIITHETO CTPOCHHUS, TUTIA ITHIIU ¥ MECT OOUTaHUS

PaznooOpa3ue opranuzmoB. B3auMOCBSI3b OpPraHU3MOB M OKpY:KawIIed cpeabl.
Ycio:xkHeHne J)KUBOTHBIX B MPoLecce 3BOJTHIHA

3nauenue u oxpana nmuy. Ilpoucxorcoenue nmuy. Ponb 0OTHL B NPUPOAHBIX
COO0O0IIIeCTBaX: OXOTHUYbE-TIPOMBICIIOBBIC, JIOMAITHUE MTHIIBI, WX 3HAYCHUE JJIs 4eroBeka. UepThbl
CXOJICTBA JIPEBHUX ITHUIl U PETITUIIHMA.

MeToabl H3y4eHHs KUBbIX OPraHU3MOB: Ha0JII0/IeHHe, H3MepeHHe, IKCIIEPUMEHT

Axckypcua «IItupl neca (mapka)»
0O606uwenue u cucmemamuzayus 3nanuilt no memam: «Knacc 3emmnosoonvie, unu Amguouuy,
«Knacc Ilpecmvikarowguecs, unu Penmunuuy, «Knacc Ilmuyor»
Tema 12. Kitace Mutekonurarommue, uim 3sepu.

YcnoxHeHne )KUBOTHBIX B MPoLiecce 3BOJIIOLUM

Obwan xapakmepucmuka knacca. Buewinee cmpoenue mnexkonumarouwgux. OTamauTeNbHbIC
MpU3HAKK CTpoeHus Tena. CTpoeHrne MOKPOBOB MO CpaBHEHUIO ¢ penTwimsMu. [IporpeccuBHbIC
YepThbl CTPOCHUSI M HKU3HEIESI TEITbHOCTH.

YcioxkHeHHe KUBOTHBIX B mpouecce 3Bosouud. IlosBeaenume. Pasapakumocts.
Pedaexcol. HHcTMHKTBI. MeToabl H3y4eHHMsl SKMBBIX OPraHM3MOB: HaOJ10eHHe,
u3MepeHne, IKCIePUMEHT

Buytpennee crpoenne miiekonuTapmmx. OCOOCHHOCTH CTPOCHUS OMOPHO-IBUTATEIHHON

CHUCTCMBEI. YPOBGHB opraHu3anuun HCpBHOfI CHUCTCMBI IO CPAaBHCHUIO C APYTUMH IMO3BOHOYHBIMHU.
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XapakTepHble YepThl CTPOCHUS MHUILECBAPUTEIHLHOM CHUCTEMbI KOIBITHBIX M T'PBI3YHOB. Y CII0KHEHHE
CTpOCHHS U (PYHKUUNA BHYTPEHHUX OPraHOB.

Jlabopamopnas pavoma Ne 10 «CtpoeHHe cCKeneTa MICKOUTAIOITIX)

Pa3mHokeHHe, pocT W pasBUTHE KMBOTHBIX. YCJI0KHEHHMe KMBOTHBIX B Ipolecce
IBOJIIOLMHU

Pazmnoorcenue u pazeumue maekonumarowux. I'00o6oit scusnennwiii yurxn. OcoOEHHOCTH
Pa3BUTHS 3apojiblia. 3a00Ta O MOTOMCTBE. ['O/IOBOM KM3HEHHBIM WK VM3MEHEHHWE YUCIIEHHOCTH
MJIGKONUTAIOMUX W €€ BoccTaHoBieHHE PasHooOpaswe opranusmoB. [lpuHimmmbr  ux
KJaccudukayy. B3aMocBsI31 OpraHi3MOB M OKPYKAIOIIEH CpeJIbl

Ilpoucxosrtcoenue u paznooopazue maexonumarowjux. Yeprbl cX0ICTBA MIICKOIUTAOIIMX U
perrmwmii.  I'pynmbl  COBpeMEHHBIX — MJIEKOIMTaronWX.  IIporpeccuBHBIE  4epTBI  CTPOEHUS
MJIEKONUTAOIIUX 110 CPABHEHUIO C PENTUIMSIMU

Bvicuiue, unu nnayenmapnvle, 36epu: HACEKOMOAOHbBIE U PYKOKpbLIble, ZPbI3YHbL U
3aiiyeoopasuvle, xuuinvle. OOIAs XapaKTEPUCTUKA, XapaKTEPHbIE TMPU3HAKH CTPOCHUS H
AKHU3HEAEATEIbHOCTH IIPe/ICTaBUTENEH pa3HbIX OTpsiioB. Poib B skocucTeMax, B )KU3HU YEJIOBEKa

Pa3nooOpa3ue opraHusMoB, NPHHIUNBI MX KjIaccupukauuu. B3aumocssasu
OPraHM3MoOB M OKpYskawmiei cpeabl. OXpaHa peaKuX M HCYe3AI0UIUX BHAOB )KHBOTHBIX

Boicuiue, unu nnayenmapnule, 36epu: 1acmonozue u Kumooopasule, apHOKONbIMHbIE
U HenapHoKonvimuvle, X000mHule. XapaKTEPHbIE UYEPThl CTPOCHUS U HKU3HEAEATEIbHOCTU
BOJHBIX MJIEKONUTAOIINX, MAPHOKOMBITHBIX W HEMAapHOKOMBITHBIX. OXpaHa Xx000THBIX. Poib
KUBOTHBIX B 9KOCUCTEMAX, B )KU3HH YEJIOBEKA.

Pa3nooOpasue oOpraHmsMoB. YCJIOKHEHHE SKHBOTHBIX B Ipouecce 3BOJIIOLHUM.
IToBenenue. Pazapaxxkumocts. Peduiexkcbl. MHCTHHKTBI

Boicwue, unu nnayenmapnoie, 36epu: npumampr. OOlME YEpPTHl OpraHU3alMU
npezacrasureneil otpsna IIpumarsl. [Ipusnaku Oonee BbICOKOM opraHm3anmu. CXOICTBO 4YeNIOBEKa C
YeJI0BEKOOOPa3HBIMU 00E3bSIHAMH.

Pa3nooOpa3ue opraHu3smMoB, NPUHUMIIBI UX KIaccupukaunu. BiausiHue 3K0J0rH4eCcKux
(¢paxkropoB Ha opranuzm. MeToabl H3y4YeHHMs KUBBIX OPraHU3MOB: HaO0/I0EeHUE,
H3MepeHne, IKCIePUMEHT

IKonocuueckue zpynnvt maekonumarowjux. 1Ipu3HaKy XUBOTHBIX OIHOM AKOJIOTMYECKON
TPYIITIBI

IkcKypcua «PazHoo0Opaszre MIIEKOTUTAIONTNX (300TIapK, KPAEBETICCKUN MYy3€i)»
PesyabTarsl 3BOIIONMH: MHOrood0pasue BHIOB, INPHCIOCO0JIEHHOCTH BHAOB K cpele

oouTanusi. CelbCKOXO0351iCTBEHHbIE M JOMAIIHNE KUBOTHbIe. OXpaHa peIKNX M MCYE3aI0IUX
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BH/IOB KMBOTHBIX.
3nauenue mnekonumarowux 0na uenoeeka. IIpoucxoxneHue TOMAIIHUX KUBOTHBIX.

OTtpaciib CelbCKOro XO03SMCTBa — KMBOTHOBOJICTBO, €0 OCHOBHBIC HAIPABJICHUS], POJIb B YKU3HU

yesoBeka. Pefikue v ncuesaroniye BUIbl MISKOMUTAIOIINX, X oXpaHa. KpacHas kHura.

Oboowenue u cucmemamuszayus 3Hanuit no meme «Knacc Mnexonumarwwue, unu
3eepuy

Tema 13. Pa3BuTHe >KUBOTHOT0 MUpPa Ha 3emuie.

Pa3nooOpa3ue opranusmoB. Y. /lapBuH — OCHOBOMNOJIOKHMK Y4YeHHSI 00 IBOJIIOIUH.
HacneacrBeHHOCTH U H3MEHYMBOCTH — CBOHCTBA OPraHU3MOB.

Jlokazamenvcmea 3éonwoyuu xHcueomnozo mupa. Yuenue 4. Jlapeuna PaznoobGpasue
KUBOTHOTO Mupa. W3ydeHwe ocoOeHHOCTEH WHAMBUIYAJbHOTO PAa3BUTUA M €ro pojb B
OOBSICHEHUHM TIPOUCXOXICHUS >KUBOTHBIX. V3y4eHHE WCKOIMAeMbIX OCTATKOB >KHBOTHBIX.
OcHosHblIe nonoxenust yaeHust Y. JlapBrHa, Mx 3HaueHre B OOBSICHEHHH MPHYMH BOZHUKHOBEHHUS BHIOB
Y DBOJIIOLIMY OPTaHUYECKOTO MHUpa

Pe3yabTaThl 3BOIIOLMN: MHOT000pa3ue BUI0B, IPUCIOCO0IEHHOCTH OPraHU3MOB K cpe/ie
oouTaHUSA

Pazeumue scueomnozo mupa na 3emne. ITanbl SBOMIOLMHU KUBOTHOro mupa. llosiBneHue
MHOT'OKJIETOYHOCTH W TPYHIT KJIETOK, TKaHEH. YCIIOKHEHNE CTPOEHHsT MHOTOKJIETOYHBIX OpPIaHU3MOB.
[TpoucxoxaeHre 1 BOMIOIHS XOPIOBBIX. JBOJIFOIIMOHHOE JIPEBO COBPEMEHHOTO KUBOTHOTO MHUPA.

IKOCHCTeMHAs1 OpraHu3aIMs *KUBoi nmpuponbl. [lumeBsie cBsizu B Ikocucreme. Kpyrosopor
BellleCTB M NpeBpamieHust dHeprun. Cpega — MCTOYHMK BeleCcTB, JHepPruu M MHopManuu.
B.!A. Bepnaackumii — OCHOBONOJIOKHHUK Yy4deHusi 0 Ouocepe. I'panmubl Omocdepsl.
PacnpocTpanenue u poJib :KMBOT0 BelllecTBa B Ouocdepe

Cospemennulii mup dHcuevlx opeanuzmos. buocgepa. YpoBHM OpraHuzanuy KU3HU.
CocTtaB OuoreHO3a: TIPOAYIIEHTHI, KOHCYMEHTBI, peaylieHTsl. [lenu mutanust. KpyroBopot Berects u
npeBpalleHnst SHeprun. Jkocuctema. broreoneHos. bruochepa. esrensHocts B.A. Bepnanckoro.
’Kupoe BemectBo, ero ¢pyHkuuu B 6uocdepe. KocHoe n 6MOKOCHOE BEmeCTBO, UX (YHKIIUUA H
B3aUMOCBS3b

Oo0obwenue u cucmemamusayus 3uanui no memam 8—13.

Hmozoewvlit Konmpons 3nanuil no Kypcy ouonozuu 7 knacca

IKckypcua «Ku3Hb IPUPOTHOTO COOOIIECTBA BECHON»

8 kiacce

Tema 1. O0mmii 0030p opranusMa 4yej0BeKa.
YenoBek u oxkpyxawimas cpena. [lpupoanas u conuajabHas cpeaa 4yejaoBeKa. 3ammra
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cpeabl o0uTaHuA YesaoBeka. O0mme cBeieHnsi 00 opraHu3me 4yejioBeka. Mecro 4ejioBeKka B
CHCTeMe OpraHuYecKoro Mupa. UepTsl cCXoJACTBA M Pa3jiHYUs 4YeJOBEKa M KHMBOTHBIX.
MeTtoabl U3yYeHHs OPraHN3Ma YeI0BeKa

Hayku, usyuarwowue opzanusm uenosexa. Mecmo uenoseka 6 Mcueou npupooe.
HckyccTBeHHas (coumanbHas) W TpUpOAHAs cpena. buocorumanpHas NTpHpoAa YeIOBEKa.
Anaromus. ®usmosorus. I'urmena. Meroael Hayk o  4yenoBeke.  CaHUTapHO -
SMUJEMUOJIOTHYECKUE MHCTUTYTHI Hamiedl crpanbl. Yactu Tena yenoseka. [Ipomopuuu Ttena
gyenoBeka. CXOJICTBO YeIOBeKa ¢ APYTUMHU KUBOTHBIMHU. OOIIHe 4epThl B CTPOCHUH OpraHu3Ma
MJICKOITUTAIONINX, MPUMATOB M YEJIOBEKOOOpasHbIX 00e3bsH. Crnernuduueckrne OCOOCHHOCTH
YyeJIoBeKa KaK OMOJIOTHYECKOTO BHIA

CTpoeHue OpraHm3mMa 4esjoOBeKa: KJETKH, TKaHHU, OPraHbl, CHCTeMbl OPraHOB.
MeToabl n3yueHus ;KUBbIX OPTraHU3MOB: HA0/II01eHHe, H3MepPeHue, IKCIIEPUMEHT

CmpoeHnue, XumuuecKkuii cocmagé u dcusHeoesameabHocmy Kiemku. YacTh KIETKH.
OpraHouasl B KMBOTHOM KieTke. [Iporecchl, Mpoucxomsiiye B KIETKe: OOMEH BEIeCTB, POCT,
pazButHe, pa3MHOKeHHE. Bo30y1MMOCTb.

Jlabopamopnasa pavoma Ne 1 «JleiicTBre KaTanas3bl Ha IEPOKCU] BOJOPOIA»

Tkanu opzanusma uenoeexka. DNUTENHATbHBIC, COCTUHHUTEIbHBIC, MBIIICUHBIE TKaHH.
HepBHas TkaHb.

Jlabopamopnas paboma Ne 2 «KieTku 1 TKaHU TTOJT MUKPOCKOTIOM)

CTpoeHue opraHu3Ma 4ejioBeKa: KJIETKH, TKAaHH, OPraHbl, CUCTeMbl OpraHoB. Peduiexc u
peduiekTopHasi ayra. Metoabl HM3y4YeHHsl SKUBBIX OPraHM3MOB: Ha0JIl0/leHHe, H3MepeHue,
IKCIIEPUMEHT

Obwaa xapakmepucmuka cucmem opzaHoé opzanuima uenoeexka. Pezynauus padomut
eHympennux opzanoe. CrucrteMa TOKpPOBHBIX opraHoB. ONOPHO-IBUTaTENIbHAS, MTUIIIEBAPUTEIIHHAS,
KPOBEHOCHAsI, MMMYHHasl, IbIXaTellbHas, HEpPBHAS, SHIOKPHHHAS, MOYEBBIICIUTENbHAS, IOJIOBas
CHUCTEMBl OpraHOB. YPOBHM OpraHM3alMM opraHu3Ma. HepBHas W TymopallbHas perymsius
BHYTPEHHUX opraHoB. PeduiekropHas myra.

Ilpakmuueckasn paboma. «3yuenne MuraTeIbHOTO pediiekca U ero TOPMOKESHHSI

Oboowenue u cucmemamuzayua 3Hanuii no meme «Oowuii 0030p opzanuzma
uenoeexka»

Tema 2. OnopHo-ABUTaTEIHLHAS CHCTEMA.

Onopa u jaBwkenue. OnopHO-IBUTaTeNIbHasi cucTeMa. MeToAbl HM3YYeHHsS KUBBIX

OpPraHu3MoB: HA0/II0/1eHHe, H3MepPeHUe, IKCTIEPUMEHT

Cmpoenue, cocmag u munsl coeounenus kocmeii. O0uasi XapakTepucTUKa U 3HAYCHUE
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ckenera. Tpu tuna kocteil. Ctpoenue koctel. CoctaB KocTeil. TUIBI COEMHEHUS] KOCTEH.

Jlabopamopnas paooma Ne 3 «CTpoeHHe KOCTHOM TKaHW

Jlabopamopnas paboma Ne 4 «CoctaB KOCTEII»

Ckenem 2on0o6bt u mynosuwga. Otnensl depera. Kocrw, oOpasyrormme deper.  OTAeIb
no3BoHouHUKa. CTpoeHue no3poHka. CTpoeHue rpyIHOM KIETKH

Ckenem koneunocmeii. CTpoEHHE CKEJIETa MOSICOB KOHEYHOCTEM, BEpXHEN 1 HKHEH
KOHEUYHOCTEM.

Ilpaxkmuueckan paboma. «VIccnenoBanyue CTpOEHUS IIEYEBOTO M10s5iCa U MIPEAIIIIEYbS

Omnopa u nBuxkenne. OnopHo-aBUraresibHasi cucrema. Ilpodunakruka TpaBmaTrusma.
IlepBasi noMob NPU TPAaBMaX ONMOPHO-ABUTATEIbLHONH CHCTEMBI

Ilepsaa nomowp npu noepercoeHusx OnOPHO-06U2AMENbHOU cucmemvl Buipl TpasMm,
3aTparvBaloOLMX CKeJEeT (PacTsDKEHMsl, BBIBUXH, OTKPBITBIE U 3aKpbIThIE repesiomsbl). HeoOxoaumeie
pUEMBI TIEPBOI MOMOIIY MIPHU TPaBMaXx.

Onopa u aBu:keHue. ONoOpHO-ABUraTe/ibHasi cucrteMa. MeToabl U3yYeHUS] KUBBIX
OpPraHu3MoB: Ha0/110leHHe, H3MepeHue, IKCIIePUMEHT

Cmpoenue, ocrnogénvie munvl u 2pynnsl mulwiy. ['agKas U CKeJIETHas MYCKyJaTypa.
Crpoenue ckeneTHoi MbIlbl. OCHOBHBIE TPYIIIBI CKEJIETHBIX MBIIIIII.

Ilpakmuueckasa padoma «V13yueHre pactioOKEHUsT MBIIIL] TOJIOBBI»

Pabora Mbim. MpIings1 — aHTaroHUCTbI U CUHEPTUCTHL. J[MHaMIyeckas U craruyeckas pabora
MBI, MBIIEYHOE YTOMIICHUE

Omnopa u nBwxkenne. OnopHo-aBurarejbHasi cucrema. Ilpodpuminakruka TpaBmMaTu3ma.
Metoabl U3y4eHH sl ) KUBbIX OPraHNU3MOB: HA0IK0IeHHe, U3MepPeHue, JKCIIEPUMEHT

Hapywenue ocanku u ninockocmonue. Ocaska. [ [pyduHbl 1 ocneAcTBYS HENPaBUIbHON
ocankH. [IpenynpexaeHne nCKpUBIEHUS TO3BOHOYHUKA, IIIIOCKOCTOIHS.

Ilpakmuueckue  padomwr  «IIpoBepka  TPaBUIBHOCTH  OCaHKW»,  «BbIsiBIEHUE
TJIOCKOCTOMHS, «OIeHKa THOKOCTH TTO3BOHOUHHUKA

Onopa wu jaBuxkenwe. OmNoOpHO-IABUTraTe/bHasi cucTeMa. 3Hadyenue QU3HYECKHUX
YHpPaKHeHUH U KyJbTYPbl TPyAa A (POPpMHUPOBAHHUS CKeJIeTa U MYCKYJaTypbl. Biusinue
(pu3nyeckux ynpa:kHeHn Ha OPraHbl M CHCTEMbI OPTaHOB

Pazeumue onopno-oguzamenvHnoul cucmemsl. Pa3BUTHE ONOPHO-IBUIATENBHON CHCTEMBI B
XOJle B3pOCIICHUs. 3HAUeHUE JBUTaTeIbHOM AaKTUBHOCTH W MBIIIEYHBIX Harpy3ok. ®usnyeckas
noarotoBka. Ctatuueckue U JUHaAMHUecKue GH3UUecKHe yIpaKHEHUSL.

Oboouenue u cucmemamu3zayus 3Hanuil no meme «OnopHo - 0suzamenvHas cCUcmema»

Tema 3. KpoBenocHasi cucrema. BHyTpeHHsIsl cpesia opraHusma.
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Tpancnopr BelecTtB. BHyTpeHHsiA cpeaa opraHu3mMa, 3Ha4YeHHe €€ IOCTOSIHCTBA.
KpoBenocnasi u smMm¢parudeckasi cucrembl. KpoBb. Jlumda. Meroabl u3y4deHHMs] KHUBBIX
OpPraHU3MOB: Ha0/II0IeHe, M3MepeHue, IKCIIePUMEHT

3nauenue Kposu u eé cocmag. Xumxoctd, 00pa3yrolie BHYTPEHHIOI CpEy OpraHH3Ma
yenoBeKka (KpoBb, TuM®a, TkaHeBas KUAKOCTh). DyHKIUU KpoBU B opranuzMe. CocTa IU1a3Mbl
KpoBU. DOpMEHHBIE 3JIEMEHTHI KPOBU (3PUTPOLUTHI, TPOMOOIUTHI, JIEHKOIIUTHI).

Jlabopamopnasa paboma Ne 5 «CpaBHeHUE KPOBHU YEJIOBEKA C KPOBBIO JISTYIIKH

KpoBenocnas n jqumparnyeckass cucrembl. I'pynnbl kpoBu. IlepesmBanue KpoBH.
HNmmyHnTer. AHTHTENA. AJuleprudeckue peakuuu. IlpexynpeaurtenbHble NPHUBUBKH.
JleyeOHbIE CHIBOPOTKH

Hmmynumem. Tkanesan coemecmumocme. Ilepenusanue kpogu. VIMMyHUTET 1 UMMYHHAsI
cucreMa. Bakneilime oTkpbITus B cepe m3ydeHus: uMMyHuTeTa. Buapl umMmynurera. [IpuBuBku u
CBIBOPOTKU. [IpuymHBI HecoBMECTUMOCTH TkaHeW. ['pynmbl kpoBu. Pesyc-daxrtop. IlpaBuna
NepeNrBaHus KPOBH.

Tpancnopr Bemects. KpoBenocHas n mumparnyeckasi cucrembl. CTpoenne u padora
cepaua

Cepoue. Kpyeu kposooopauenus. Opranbl kpoooOpaiienus. CtpoeHue cepana. Bumbt
KPOBEHOCHBIX COCYAOB. bonbIIoi 1 Masblit Kpyru KpoBooOpalieHus

Tpancnopr BemecTB. BHyTpeHHsia cpeia opranusMa, 3HaueHHe e€é NOCTOSIHCTBA.
KpoBenocnass u gaumdparuyeckasi cucrembl. MeToabl H3yYeHHs] KUBBIX OPraHM3MOB:
Ha0/110/1eHne, H3MePeHne, IKCIIEPUMEHT

Heusrcenue numghpr. Jlumparnmueckue cocyapl. Jlumparmdeckre y3iel. Pome mumdsr B
OpraHusme.

Ilpakmuueckan paboma «V13ydenue SBICHUS KUCIOPOIHOTO MO0 JAHUS»

Tpancnopr BemecTs. KpoBenocnast u mmm¢parndeckas cucrembl. KpoBsinoe naBiienne n
myJibc. MeTobl u3y4eHus1 AKUBbIX OPraHU3MOB: HAa0JII0/IeHUe, H3MEpPeHHe, JKCIIePUMEHT

eusicenue kpoeu no cocyoam. J[laBieHne KpoBH B cocylax. BepxHee W HIKHEe
apTepHalibHOE JaBjieHHe. 3a00JIeBaHUs CEp/IEUHO - COCYIUCTON CHUCTEMBI, CBS3aHHBIE C JIaBIICHUEM
kpoBu. CkopocTb kpoBoToKa. Ilynbc. [lepepacnpenenenne KpoBr B pabOTAIOIIUX OpraHax.

IHpaxkmuueckue padomur «Onpenenenrie YCC, ckopocT KpoBOTOKay, «lccrnenoBanue
pedIIeKTOPHOro MPUTOKA KPOBU K MBIIIIIAM, BKIIFOUMBIIAMCS B paboTy»

KpoBenocnasi u aumparuyeckas cucrembl. Bpen taGaxoxypenusi. Meroabl HM3ydeHMsi
JKUBBIX OP2AHU3IMOB: HADII00EHUEe, USMEPEHUE, IKCREPUMEHM

Pecynayusa  padomwr  opeanos Kpoeenocoii cucmemwl. OTIENBl  HEPBHOH  CHCTEMBI,
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yIpasJsole paboToii cepaua. ['ymopaibHas perynsauus cepaua. ABTOMaTU3M cepAlia.

Ilpakmuueckan paboma «Jloxa3ateabCcTBO Bpeaa TaOAaKOKYPEHUS»

Kposenocnas u imMmparudeckasi cucrembl. [Ipuémbl okazaHus nepBod MeIMUMHCKOM
MOMOIIY NPU KPOBOTEYEHUSAX. YKpeIJieHue 310poBbsi. Biausnue puznueckux ynpaxkHeHui
HA OpraHbl M cHcTeMbl OpraHoB. Meroabl H3y4YeHHsl KMBBIX OPIraHM3MOB: HaOJIIOCHME,
H3MeEpeHne, JKCIIePUMEHT

3abonesanusn kposenocuou cucmemul. Ilepsas nomouwyp npu Kposomeuenusax.

@U3NYECKUE HArPY3KH U 3/I0POBBE CEPACYHO - COCYIMCTOW CHCTEMbL. BrmsHue KypeHus u
QJIKOTOJISl Ha COCTOSIHME CEepJICYHO - COCYIUCTOM cucTeMbl. Buibl KpoBOTEUeHM (KamWUIIPHOE,
BEHO3HOE, apTEPUAIBHOE).

Ilpakmuueckan padboma «OyHKIMOHAILHAS CEPACYHO - COCYUCTas TPOOay»

Tema 4. [IpIxaTesibHAs1 cUCTEMA.

Jpixanue. /IprxaresbHas cucrema. CTpoeHHe OPraHoB AbIXaHU S

3nauenue oOvixamenvhou cucmemwvl. Opzanvt Ovixanusa. CBA3b JbIXaTEIbHON U
KpOBEHOCHOM cucteM. CTpoeHHe JbpIXxaTeNbHbIX yTel. Opransl AbIXaHUs U UX (pyHKIUN

Jbixanue. /IpixatesabHas cucrema. I'a3000MeH B J1€rkux U TkaHsax. Meroabl uzydyeHust
’KHBBIX OPraHU3MOB: Ha0J/II0/IeHHe, U3MepPeHue, IKCIIePUMEHT.

Cmpoenue nézkux. lazooomen 6 nézxkux u mranax. Crtpoenue nérkux. lIpouecc
IIOCTYIIEHUs KUCJIOpOZa B KPOBb M TPAHCIIOPT KUCIOPOAA OT JIETKUX IO Tery. Ponb spuTponmToB u
reMorjoOuHa B EPEHOCEe KUCIOpo/Ia.

Jlabopamopuaa paboma Ne 6 «CocTaB BABIXaEMOTO U BBIIBIXAEMOI'O BO3AyXa»

Jpixanne. JIpIxaresqbHasi cucrema. Bpen Tadakoxkypenmusi. Meroabl HM3Y4eHHs KMBBIX
OpPraHu3MoB: Ha0JII0/leHHe, H3MepeHne, IKCIEPUMEHT

/lvixamenshsie 0gusrcenus. MexaHnsM Blioxa U Bbloxa. OpraHbl, y4acTBYIOIINE B/IbIXaTEIbHbBIX
JIBUKEHUSIX. BiusiHre KypeHust Ha (DYHKITUU allbBEOJT JETKHX.

Jlabopamopnas paboma Ne 7 «JIpIxarenbHble IBHKCHUS»

Jpixanue. JIprxarenibHasi cucrema. Perynsinusi abixanusi. Meroabl M3YYeHHsl KHBBIX
OPraHu3MoOB: HA0J/II0leHUE, U3MEPEeHHUe, IKCIIEPUMEHT

Pecynayua Ovixanusn. KoHTponp JbIXaHWs LEHTPAIbHOM HEPBHOW  CHCTEMOM.
beccoszHnatenbHass U co3HaTenbHas peryisanus. Peduekcsl kanuis u yuxanus. JlpIxareiabHBIN
1eHTp. ['ymMopanbHas perysmus JpIXaHusl.

Ilpakmuueckasa paboma. «I3mepenne o0XBaTa TPyTHON KIICTKH

JAbixanue. JIpixaresbHasi cucrema. ['urmeHa opraHoB AbIxaHus. 3a0oJieBaHUA

OpPraHoB /[bIXaHUSI M HUX npexynpexiaenue. HNudexnnonnnie 3a00jeBaHMsi M Mepbl HX
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npopuinakTuku. Bpen TadakokypeHusi. YKpenieHue 310p0oBbsi. MeToaAbl M3y4YeHHs KUBBIX
OpPraHu3MoB: Ha0/1101eHHe, U3MepeHune, IKCIIePUMEHT

3abonesanusn ovixameapbHou cucmemsl. bonesHn OpraHoB JAbIXaHUs, TIEPEIAOLTNECS Yepes3
BO3AyX (rpurii, TyOepkyné3 nérkux). Pak nérkux. 3nauenue ¢urooporpaduu. Ki3HeHHas €MKOCTh
NErkux. 3HaueHUe 3aKaiuBaHUs, PU3NUECKUX YNPAKHEHUN Ui TPEHUPOBKU OPTaHOB JbIXaHUS
Y TUTMEHBI TOMEIEHUH JIJ1s 370POBbsl YeIOBeKa.

Ilpakmuueckas paboma. «OnpeeneHne 3anbUIEHHOCTH BO3yXa

Jbixanue. JIpixaresbHas cucrema. [IpuéMbl okazaHusi epBoM MOMOIIM IPH OTPABJICHUU
yrapHbIM ra3oM, CliaceHHH YTONAIOIIEero

Ilepsasa nomowp npu nospericoeHuu OvixamenbHvlX opzanoe. llepas momoub MpH
MOoNaJaHuu WHOPOJHOTO Tejla B BEPXHHUE JbIXaTeIbHbIC MYyTHU, MPU YTOIUICHUM, YAYIICHUH,
3aBaJIMBaHUHU 3€MJIEN, ANIEKTpoTpaBmax. MckyccTBeHHOe npixanue. Henpsimoil maccaxk cepaua

Oboowenue u cucmemamuszayusa 3nanuii no memam «Kposenocnaa cucmema.
Buympennsasa cpeda opzanuzmay, «/[vixamenvHan cucmemar

Tema S. IIumeBapure/ibHas cucTeMa.

MMuranue. [InmeBapenue. [InmeBapurenbHas cucrema. MeToabl U3yYeHHsI KMBBIX
OPraHM3MoOB: HA0JII0leHHN e, H3MepPeHHe, IKCIIEPUMEHT

Cmpoenue  nuuieeapumenvnoit  cucmemwpl. 3HaueHue  nuuieBapeHus.  Oprassl
MUIIEBAPUTEIBLHON CUCTEMBI. [IuieBapuTenbHbIe XKee3bl.

Ilpakmuueckasa paboma «OnpeneneHne MECTONOIOKEHHSI CITIOHHBIX KeNE3»

3y0b1. Ctpoenue 3yOHOrO psina yenoeka. CMmeHa 3yooB. CtpoeHue 3y0a. 3HaueHue 3y0oB.
VYxon 3a 3ybamu

Huwesapenue ¢ pomogoii nonocmu u xceayoke. Mexannmueckass 1 XUMHAYecKass 00paboTka
MUY B poTOBOM nonoctH. [IumeBapenue B xxenynke. CTpoeHHE CTEHOK JKeTyAKa.

Jlabopamopnan paboma Ne 8 «JleficTBre ()epMEHTOB CIIIOHBI Ha Kpaxmal»

Jlabopamopnas paboma Ne 9 «JlefictBue (HepMEHTOB KETYJOYHOIO COKa Ha OENTKM»

Iuwesapenue 6 Kuwieynurke. Xumydeckas o0paOOTKa THIIM B TOHKOM KHUILEYHUKE U
BCACBIBAaHHE MUTATEIBbHBIX BemlecTB. [ledens u e€ pynkmuu. ToncTas Kuiika, anmeHIuKC U UX
byHKIIUU

ITuranue. IInmeBapenue. IlnmeBapurenbHas cucrema. PanuoHanbHOe NUTaHHe.
O0meH 0OenkoB, yrjieBo0B U KMpPOB. be3yciioBHbIe peduieKChl U MHCTHHKTHI. Y CJIOBHbIE
pedexcbl

Pecynayua nuwesapenua. I'ucuena numanus. 3nauenue nuuwgu u eé cocmae Pediexco

OpraHoB MuIeBapuTeabHON cuctembl. Paboter M.II. IlaBnoBa B obnactu u3ydeHHS pedIICKCOB.
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I'ymopanbhas perymsimst numieBapeHus. [IpaBuinbHoe nuranue. [luratenbHble BellecTBa MUIIH.
Bona, muHepanbHble BellecTBAa U BUTaMHUHBI B mumie. [IpaBuibHas MOATOTOBKA MMM K
yInoTpeOIeHHI0 (4acTH PACTeHUH, HAKAIUIMBAIOIINE BPEIHBIC BEIIECTBA, CAHUTapHAas 00padoTKa
MUIIEBBIX MPOAYKTOB). Ha3piBaTh HE0OXOAMMBIE MPOLEAYyphl 00pabOTKH MPOIYKTOB MUTAHUS
nepes yrnoTpeOieHneM B MUILLY.

IIuranume.  IImeBapenne.  [lumeBapurenbHass — cucrema.  Hapymenust — paGothbl
NHUIIEeBAPUTEIbHOM CUCTEMBI U MX NPOPMIAKTHKA

3abonesanus opeanoe nuujeeapenun. VHPEeKIMOHHBIE 3a00JE€BaHUS KEITyTOYHO-
KHUILIEYHOTO TpPaKTa U TIUCTHBIC 3a00J€BaHUS: CHOCOOBI 3apakeHHs M cUMITOMBI. [lurieBbie
OTpPAaBIICHUS: CUMIITOMBI U TIepBast MOMOIIb

Oboowenue u cucmemamu3zayus 3nanuil no meme «lluujeeapumenvnan cucmema)

Obo0wenue u cucmemamu3zayus 3Hanuil no memam 1-5

Tema 6. O0MeH BeleCTB U JHEPrHUH.

OO0MeH BemlecTB W MpeBpalleHusi JHepruu B opranusme. I[lnacrtuyeckuii un
Hepreruyeckuii o06MeH. O0MeH 0eJIKOB, YIJIeBOJA0B H }KMPOB

Oomennvie npoueccol 6 opzanuzme. Ctamm oOMeHa BetecTs. [lnacTideckuii 1 SHEpPreTHIEeCKHiA
OoOMeH.

OO0OMeH BellecTB W TNpeBpallleHUs] JHEPrUM B opranuizme. PanmoHajibHoe nmutaHue.
Hopmbl m pexum nutanus. MeToabl HM3y4YeHHsl KHMBBIX OpPraHM3MOB: HalJil0/leHUe,
H3MEpeHne, IKCIIEPUMEHT

Hopmot numanusn. Pacxon sHepruu B opranu3Me. @akTopsl, BIUSIONME HA OCHOBHOW U
o0muii ooMeH opranuzma. Hopmel nuranus. KanopuiHOCTS TTUTITH.

Ilpaxmuueckan paboma. «OnpeneneHue TPEHUPOBAHHOCTH OpraHu3Ma 1mo (yHKIIMOHATEHON
pobe ¢ MAaKCUMAJIbHOM 3aepKKOH JBIXaHUS /10 U TIOCIIE HATPY3KH»

OO0OMeH BelecTB M NIPeBPallleHUs JHEPTUH B OpranusmMe. BuraMmuHbl

Bumamunwt. Poitb BATAaMUHOB B OpraHusme. [ urep- 1 rurmoBUTaMUHO3, aBUTaMHHO3. Bakuenme
BUTaMMHBI, MX 3Ha4eHHe /s opraHu3Ma. lcrouHuku BUTaMHHOB. [lpaBuibHas MOATOTOBKA
MUIIEBBIX MPOJIYKTOB K YIOTPEOICHUIO B TTHIILY

Tema 7. MoueBbl1e/IUTEILHAS CHCTEMA.

Broigesaenue. Ctpoenne 1 GyHKUMHU BbIACJUTEIbHONH CHCTEMBbI

Cmpoenue u ¢pynkuyuu nouex. CTpoeHuE MOYEBBIIETUTEIHLHON cUcTeMbl. DYHKIUK MOYEK.
Crpoenne HeppoHa. Mexanu3Mm (GuiIbTpauuu MO4YM B HepoHe. DTanbl GOpMUPOBAHUS MOUYU B

TTIOYKax.
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Boinesienue. Ctpoennie n GyHKIMY BbIIEIMTEILHOIN cucTeMbl. O0MeH BO/Ibl, MUHEPAJIbHBIX
coJieid. 3a00s1eBaHNs1 OPraHOB MOYEBbUIEINTEIHLHON CHCTeMbI M UX IIPeaypesKIeHue

3aboneeanun opzanoe mouesvioenenus. Ilumoveeoit pexcum. llpuuunbl 3a00neBaHUN
noyeK. 3HayeHHe BOJbI M MUHEPAIBHBIX colield /Ui opraHu3Ma. ['mrueHa mutbs. OOe3BOKUBAHHE.
Boanoe orpaBnenue. I'urnennueckue TpeboBaHus K muTheBoi Boje. Ounctka Boasl. 11K

Tema 8. Koxa.

IHokpoBsl Tesa. CTpoenne u GyHKIHUN KOKH

3nauenue koxcu u eé cmpoenue. DyHKIUN KOXKHBIX TOKPOBOB. CTpOEHUE KOKU

IHokpoBs! Tes1a. CTpoeHne U PyHKUUH KOXKU. Posib KOKM B TepMOperyJsinuu. YXo/
3a KoKeii, Bojiocamu, HOrTsiMU. [Ipuémbl okazanus mepBoi NOMOIIM NMPH TPABMAX, 05KOrax,
00MOpOKeHUsIX U X NpoduaakTuka. 3aKajJuBaHNe OPraHU3Ma. YKpenJieHne 310pOBbs

3abonesanun KodscHbIX ROKP0608 U NOBPEIHCOCHUA KodcU. I uzuena KoyicHvlx noKpoeos.
[IpyunHbl HapylieHUs 340pOBbS KOXHBIX NOKpoBOB. IlepBas mnomomp mnpu oxorax,
ooMopoxkenuu. Wudpekuuu koxu (TpuOKoBbie 3a00JIeBaHUSA, YECOTKA). YUacTUE KOXKH B
TepMoperysauuy. 3akaiupanue. [lepsas momols npu TEIIOBOM U COJIHEYHOM yJape

Oo0obwenue u cucmemamuszayus 3HAHUIL no memam 68

Tema 9. JHAOKPHUHHASA M HEPBHAS CHCTEMbI

JHIOKpHHHAs1 cucTreMa. |'opMOHBI, MexaHM3Mbl HX JeiicTBUA HAa KJeTrkdu. Hapymenus
IHIOKPUHHON CHCTEMbI U UX NMpPeaynpeskaeHne.

Kenezvl u ponv 2opmonoe ¢ opeanuzme. eneszpl BHEIIHEH, BHYTPEHHEH W CMEIIAHHOW
cekpelu. Pojb TOPMOHOB B pOCTE U Pa3BUTHUM OpraHu3Ma. BiusHue HapyiieHuid paboTh! runodusa,
LIATOBU/IHOM JKeJe3bl Ha IPOLIECCHl pocTa U pa3BUTHA. Porb MOMKETyIOUHON KeNne3bl B OPraHU3ME;
caxapHblii quaber. Poib HaMOYEeUHNKOB B OPraHU3ME; a[IpeHaIMH U HOPAIpEHAINH.

Hepsnas cucrema. Hapyienusi 1esiTeJIbHOCTH HEPBHOI CHCTeMbI M MX TpeXyNpeKIeHue.
MeToabl 3y4eHHs )KUBbIX OPraHU3MOB: Ha0J/II0/IeHHe, U3MepPeHue, IKCIePUMEHT

3nauenue, cmpoenue u Qynkyus nepenoiut cucmemsl. OO0IIAsT XaPAKTEPUCTHKA POIH
HEpPBHOM cucTeMbl. Yactu M OTIebl HepBHOUM cucTeMsbl. LleHTpanmsHas u mepudepuyeckas HepBHas
cucrema. ComaTHueCKHil U BereTaTuBHbIN oTAenbl. [IpsiMble 1 0OpaTHBIE CBA3H.

Ilpakxmuueckas paboma «V13yuenne 1efcTBUS NPSAMBIX U OOPATHBIX CBSA3EH»

HepBHas cucrema. HeiiporymopaJibHas peryJjsiius IPOLECCOB KU3HeAeATeIbHOCTH
opranu3ma. MeToabl U3yYeHHS] JKUBbIX OPraHuU3MoOB: Ha0JI0leHHe, W3MepeHue,
IKCIIEPUMEHT

Aemonomusiit  omoen  Hepenout  cucmemvl.  Heiipocymopanvnaa  pezynauus

[Napacumnarudeckuii 1 CUMIATUYECKUIN MOJIOTAEIBl ABTOHOMHOI'O OT/eNia HepBHOU cucTeMbl. CBsi3b
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JKeJE3 BHYTPEHHEN CEKpelMu ¢ HEpBHOM cucTtemMoil. CoracoBaHHOE AEHCTBUE T'yMOPAIbHOM M HEPBHOM
peryssinuy Ha opranusM. CKOpOCTb pearnpoBaHusl HEPBHOM M TYMOPAJIBHON CUCTEM.

Ilpakmuueckaa paboma «lITpuxoBoe pazapaxxeHUE KOKN»

HepBHas cucrema. be3yciioBHbIe peduieKkcsl

Cnunnoii mo3ze. CrtpoeHue cHMHHOTO Mosra. PedumexkropHas ¢yHKIMS CIMHHOIO Mosra
(comatnyeckue u BereratuBHble pediexcsl). [IpoBonsimas GpyHKIMS COUHHOTO MO3ra

Hepshas cucrema. Meroabl H3y4eHHsl AKMBbIX OPraHNU3MOB: HA0/II0/ieHue, u3MepeHue,
JKCIEPUMEHT

TI'onognoii moze. Cepoe u Genoe BewecTBO rojioBHOro mosra. CtpoeHue W (GpyHKIUH
OT/IEJIOB TOJIOBHOTO Mo3ra. Pacrnonoxxenue v QyHKIMM 30H KOPbI OOJIBIIMX MOJIyIIApUH.

Ilpakmuueckas paboma «/13ydyenne QyHKIUN OTAEIOB TOJIOBHOTO MO3Tay

Tema 10. Opransl 4yBcTB. AHAJIM3ATOPBI.

Oprasbl 4yBCTB.

Ilpunyun padomvr opzanoe uyecmeé u aunanuszamopog. lIATb YyBCTB 4YellOBEKa.
Pacnionosxenue, (GyHKIIMM aHAIU3aTOPOB M OCOOEHHOCTH WX pabOThL. Pa3BUTOCTH OpraHoB
YyBCTB U TpeHUPOBKa. Niutro3ns

Opranbr yyBcrB. CTpoeHne M (yHKIHH OpPraHoB 3peHusi. Meroabl M3y4YeHMsI KHUBBIX
OPraHu3MoB: Ha0/II0leHHe, H3MEePeHHue, IKCIIEPUMEHT

Opzan 3penus u 3pumenvhvlii ananuzamop. 3HaueHue 3penusi. CtpoeHue riaza. Crné3Hple
xeine3bl. O00JI0UKH T1a3a.

Ilpakmuueckue padomur «VccnenoBaHue peakUUU 3padka Ha  OCBEUIEHHOCTBY,
«MccnenoBanue npuHIUNA paboThl XpycTalrKa, 0OHApy>KEHHE CIIENOro MATHA

Opransbl uyBcTB. Hapyienus 3penusi, ux npeaynpe:kaenue

3abonesanusn u nogpexcoenus opeanog 3penusn. ban3opyKocTs U ANbHO30pKOCTh. [lepBas
MIOMOLIb IPU NOBPEXKACHNUH IJ1a3

Opransl yyBcTB. CTpoeHne U (pyHKIMH OPraHoB cjayxa. BecruOyssipHblii anmnmapar.
Hapymenunss cayxa, ux npeaynpexaeHue. MeToabl H3y4eHHUS] KUBBIX OPraHM3MOB:
Ha0JII0/1eHHe, H3MepeHue, IKCIIepUMEeHT

Opzanwl ciyxa, pagnosecus u ux aHaIU3amopbsl

3nauyenue ciyxa. Yactu yxa. Ctpoenue U QyHKIIMM HapY)KHOTO, CPEHEr0 U BHYTPEHHETO
yxa. lym kak ¢akrop, BpeaHO BIMSIOMIMNA Ha chnyx. 3aboneBanust yxa. CrpoeHue u
pacrojoKeHue opraHa paBHOBECHS.

Ilpakxmuueckas paboma «O1EHKA COCTOSHUS BECTUOYIISIPHOTO amlapara

Opranbl yyBcTB. MbllIeyHOe W KoOKHOe 4yBcTBa. OOonsiHume. Bkyc. Metoasnl
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U3y4YeHUsl JKUBBIX OPraHU3MOB: HalJ/Il0/leHne, H3MepeHHe, IKCIIePUMEHT
Opzanvl ocazanusn, 060HAHUA u 6Kyca. 3HAUCHUE, PACIIONOKEHHUE U YCTPOMCTBO OpPraHoOB
ocsi3aHMs1, OOOHSHUS U BKyca. Bpennbie maxyune BemectBa. OcoOEHHOCTH pabOThI OpraHa BKyca.
Ilpakmuueckas paboma «ViccienoBanye TaKTUIbHBIX PELENTOPOBY
Oobo0wenue u cucmemamu3zayusa 3HAHUIL NO memam «IHOOKPUHHAA U HEPBHAA

cucmemasl)), «0pzaubl uyecmae. Ana./mmmopbt»

Tema 11. IloBeneHue yesioBeKa M BbICHIAsI HEPBHASA IeSITEJIbHOCTb.

IloBenenue n ncuxmka 4yejaoBeka. Oco0eHHOCTH NMOBeAeHUs YesiOBeKa. be3yciioBHbIe
pedJiekchbl 1 HHCTHHKTBI

Bposcoénnvie gpopmut nogedenus. 11o10xxuTeNbHBIE U OTPULIATENBHBIE (TOOYAUTENBHBIE U
TOPMO3HBIE) HHCTUHKTHI U pediiekchl. SIBneHue 3aneyatyieHus: (MIMIPUHTUHTA).

IloBenenne u mncuxuka 4YejaoBeka. (COOEHHOCTH TOBEJACHHMSI YeJI0BeKAa. YCJIOBHbIE
peduiekcbl. MeToabl M3y4eHHs JKHBBIX OPraHM3MoOB: HaOJIl0oleHHe, H3MepeHue,
IKCIIEPUMEHT

Ilpuoopeménnvie opmol nosedenusn. YcnoBHble peduieKChI W TOPMOXKEHHE peduiekca.
[Monkpennenue pedaexca. luHaMUUECKU CTEPEOTHII.

Ilpakmuueckan paboma «llepecTpoiika TMHAMUYECKOIO CTEPEOTUIIA»

IloBenenue u neuxmuka yeaosexka. OcodeHHOCTH NOBeeHNs Yel0oBeKka. be3yc/ioBHbIe
peduiexcol. YciaoBHbie peduiekcbl. HepBHas cucrema

3axonomepnocmu padomvt 2071061020 Mmo32a. lleHTpambHOE TOpMOXeHHE. besycioBHOe
(BpPOXKIIEHHOE) M YCJIOBHOE (PUOOPETEHHOE) TOPMOXKEHHUE. SIBIeHME JOMHHAHTBHL 3aKOH B3aMMHOM
WHYKIWH.

IloBenenne u ncuxmka desoBeka. Peub. Mbmuienue. Ilamsars. Posab o0ydenuss u
BOCIIUTAHNS B Pa3BUTHH NOBE/ICHUS H IICHXMKH YeJI0BeKa

Choocnaa ncuxuueckas 0eamenbHOCmb: pedusb, namams, movluiaenue. Hayka o Beicuiei
HEpBHOM JesTenbHOCTU. [losiBlIeHne U pa3BUTHE peur B SBOJIIOLIMK YEJIOBEKA U MHUBUIYAILHOM
pa3BuTHUu. BHyTpeHHss u BHemHsAs peub. [lo3HaBarensHbIe mporecchl. Bocmpusitiie U BrieyatTieHue.
Bupe! v iporiecchl namsiti. OcoOeHHOCTH 3anoMuHaHus.. BooOpaxkenue. MplnieHne

IloBenenne m mncuxmka deaoseka. TemmepameHT M xapakrep. Poab o0yuenuss u
BOCIIUTAHUS B Pa3BUTHM TOBEJEHUS] M NCHUXUKHU 4YesioBeKa. CrOCOOHOCTH M OAPEHHOCTbD.
MexXIMYHOCTHBIE OTHOLLIEHUS

Ilcuxonocuueckue ocobennocmu auuynocmu. TUlbl TeMIepaMeHTa. XapakTep JUYHOCTH U

(bakTOpBI, BIHSIONIIE HA HET0. DKCTPaBEepThl U MHTPOBEPTHL. VIHTEpech U CKIOHHOCTH. CIIOCOOHOCTH.
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Br16op Oynymieit npodeccrnoHanbHON ASSITEIBHOCTH

IloBenenne m ncuxmka 4eaoBexka. Oco0EHHOCTH IOBeldeHHS 4YejoBeka. Bummanwme.
OMouMH MW 4YyBCTBAa. MeEXKIUYHOCTHbIe OTHOmIEHUA. MeToabl M3y4YeHUS IKHMBBIX
OPraHu3MoOB: Ha0JII0/leHNe, U3MepPeHUe, IKCIIEPUMEHT

Pezynayua noeedenusa. BorneBble KadyecTBa JIMYHOCTU M BOJIEBBIE  JICHCTBHS.
[ToOyauTtenbHas 1 TOPMO3HASI (PYHKIMH BOJIM. BHYII1aeMOCTh 1 HEraTuBru3M. OMOLMOHAIIBHBIE PeaKIiH,
SMOLIMOHAJIBHBIE COCTOSIHUSI M SMOLMOHATIBHBIE OTHOIIEHUS (1yBCTBa). ACTEHUYECKUE U CTEHUUYECKUE
smo1nuu. HenmpousBosibHOE U TPOU3BOJILHOE BHUMaHUE. PaccessHHOCTh BHUMAHMUS.

Ilpakmuueckas paboma. «VI3yuenue BHUMaHUS

IHoBenenune u neuxuka yeaoexa. Con. 310poBblii 00pa3 xu3Hu. Co0JoneHne CAaHUTAPHO
- TUTHEHWYeCKHX HOPM H MPAaBWI 3/I0POBOr0 00pa3a KU3HU. YKpeIUleHHe 3/10pPOBb:
ayTOTPEHUHI, 3aKaJMBaHHWe, [BHUraTejJbHasi AaKTHUBHOCTh. Biausinume ¢usnyeckux
ynpaKHeHHd HA OpraHbl M cHcTeMbl OpraHoB. akTopbl pHCKA: CTpecchbl, THINOAMHAMUSI,
nepeyTomjieHue, epeoxJiakaeHue

Pesicum oua. Pabomocnocoonocms. Con u e2o 3nauenue. Cramum paboTOCIIOCOOHOCTH
(BpabarpiBaHKe, yCTOWYMBAs PAabOTOCIIOCOOHOCTh, WCTOINCHWE). 3HAYCHHE M COCTaB IPABHIIBHOTO
peXuMa JTHS, aKTUBHOTO OTAbIXa. COH KaK COCTABIISIFOIIAS CYTOYHBIX OMOPUTMOB. MeIeHHBIHN U
ObIcTpbIil coH. [Ipupoaa cHoBuaeHM. 3HaUEGHUE CHA JUIS YelloBeKa. [ urueHa cHa

IloBenenne m mcuxuka yejoBeka. BpeaHble NMPUBBIYKH, UX BJUSIHME HA COCTOSIHME
310poBbsi. BpeaHoe BiusiHMe HA pa3BUTHE OPraHU3Ma KYpPeHUsl, yHOTPeOJeHus aJaKOroJis,
HAPKOTHKOB.

Bpeo napkozennwvix seuwyecme. IlpumMepsl HapKOTeHHBIX BemiecTB. [IpuunHbl oOparieHus
MOJIOJIBIX JIFOJIEH K HApKOT€HHBIM BemlecTBaM. [Ipoiecc mpuBbIKaHUS K KypeHHIO. BrusHue
KypeHuss Ha opranu3M. OmacHOCTh MPHUBBIKAHUS K HAPKOTHKAM W TOKCHYECKUM BEIIECTBAM.
Peakuust abctTuHeHIMU. BasiHuE amkoroisi Ha OpraHu3M.

Oboowenue u cucmemamuzayusa 3nanuit no meme «llogedenue yenosexka u evicuiasn
HepeHas 0eaAmenbHOCHIb)

Tema 12. IlosoBas cucrema. UHauBuayajJbHOe pa3BuTHE OPraHU3Ma.

PazmuHoxenue u pasBurue. I[losioBbie xese3pl M moJioBble KieTku. IloJioBoe
cospepanne. MHpexkunu, nepegapuuecss IMOJOBbLIM NyTéM, uX npoduiaaxkruka. BUY-
uHpexnus n eé¢ npodpunakruka. Haciaeacreennole 3a00/ieBanusi. MeaIMKO-reHeTHYECKOE
KOHCYJIbTHPOBaHUE

Ilonosasa cucmema uenosexka. 3aboneeanus  HACTEOCHMEEHHbBIE,  B6POMCOEHHDbIE,

nepeoarwuiueca nonosgvim nymém. Daktopsl, omnpexaensdwomme mnoj. CTpoeHue KEHCKOH U
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MYXCKOM moJioBOM cucTtembl. Co3peBaHUE TOJOBBIX KJIETOK M COMYTCTBYIOIIME MPOILECCHl B
opranusMme. ['MrueHa BHEIIHMX TOJIOBBIX OpraHoB. IIpyumMHBI HACIEICTBEHHBIX 3a00JICBaHUH.
Bpoxnénnsie 3a6oneBanusi. 3aboneBanusi, nepeaaBaeMble ojaoBbM myTém. CIT/]

Pasmuoxkenue wu pasButue. OI10J0TBOpeHHEe, BHYTPUYTPOOHOe pa3BUTHE.
bepemennocts. Poabl. PazBurne nmocie poskaeHust

Pazeumue opzanusma uenosexa. Co3peBaHHE 3apojibllia. 3aKOHOMEPHOCTH pPOCTa M
pa3BuTHs peO&nka. PoctoBeie ckauku. KanengapHeiid 1 OMOJIOTHUECKUI BO3pACT.

Oboowenue u cucmemamuszayus 3uanuit no meme «llonoeasa cucmema. Unoueuodyanvnoe
pazeumue op2aHuImMa»

Hmozoewtit Konmpoas 3nanuil no pazoeiny «denosek u ezo 300pogve»

9 kaace
Tema 1. O011Me 3aKOHOMEPHOCTH KU3HU.

Buosiorus kak Hayka. Posib 010/10rMM B IPAKTHYECKOH JesiTeJIbHOCTH JII0AeH

Bbuonocua — nayka o oxcueom mupe. buonorus — Hayka, HCCIEAYIOLIAs >XU3Hb.
N3ydyenue npuponsl B oOecrieueHUWH BbDKMBaHUS JroAed Ha 3emie. buonorus — cucrema
pa3HbIX OWoOJOTHYECKHX obsacTeil Hayku. Ponb OWoOMOrMM B MPAaKTHYECKOW MNESITEIbHOCTH
J0IEeU

MeToabl H3yYeHHs] OPraHU3MOB: HA0JII0/IeHHe, H3MepeHUe, IKCIIePUMEHT

Memoowvt oOuonocuueckux uccinedoganuit. MeToIbl H3YYEHHUS KUBBIX OPIaHU3MOB:
HaOJto/IeHne, U3MEpeHHe, CpaBHEHHE, OIMCaHUE, SKCIEPUMEHT, MojenupoBaHue. llpaBuna
paloThl B KaOMHETe OUOJIOTUH ¢ OHOIOTHYECKUMHU PUOOPaMU U HHCTPYMEHTaMU

OtanuMTeNbHbIe TNPHU3HAKH JKUBBIX OpPraHu3mMoB. (OcCo0eHHOCTHM XHMH4YECKOIo
COCTAaBa KMBBIX OPraHM3MOB: HEOPraHUYeCKHe M OpPraHHYecKHe BellecTBa, UX POJb B
opraHusme

Obuwgue ceoiicmea incuevix opzanu3mos. OTIMUUTENBHBIE NPU3HAKU JKUBOIO U HEXHBOIO:
XUMHUYECKHH COCTaB, KJIETOYHOE CTPOECHUE, OOMEH BEIIEeCTB, Pa3MHOXKEHUE, HACIIEICTBEHHOCTD,
W3MEHYHUBOCTb, POCT, pPa3BUTHE, Pa3APAKUMOCTh. B3aMOCBSI3b KHUBBIX OPIaHU3MOB H CPEIIBI

Pa3nooOpa3ue opranumzmoB. OT/IMYHUTE/JbHbIC NPU3HAKHU NpeAcCTaBUTeNel Pa3HbIX
LAPCTB KUBOH NPHPOALI

Mmuozooopazue ghopm sncusznu. Cpenpl )XU3HUA Ha 3emiie © MHOTOOOpa3ne WX OpraHNu3MOB.
Krnerounoe paznooOpas3ue opraHu3MoOB U MX LapcTBa. Bupycbl — HekieTouyHast popma KHU3HH.
Pa3znoobpa3zue 6uocuctem, oToOpaxaromiee CTpyKTYpHbIE YPOBHU OpraHU3aIUH KU3HU

O0o0menune U cucTeMaTH3anms 3HAHUI 110 TeMe «O0mMe 3aKOHOMEPHOCTH KHU3HI»

42



Tema 2. 3aK0OHOMEPHOCTH KU3HU HA KJIETOYHOM YPOBHe.

Kinerounoe crpoenue oprann3smMoB. MHorooopasue kjierok. Meroabl u3y4eHus sKUBbIX
OpPraHU3MOB: HA0JIK0/IeHHE, U3MepeHHe, JIKCIIePUMEHT

Mmuozooopazue knemok. O000IICHNE paHee U3YyYEHHOro Marepuaia. MHOroodpasue TUIOB
KJIETOK: CBOOOJIHOKUBYIIME U 00pa3yrollre TKaHW, MPOKAPHOTHI, SYKapUOThl. Ponb yu€HBIX B
W3Y4YEHUHU KIIETKU.

Jlabopamopunas paooma Ne 1 «MuHorooOpasue KIeTOK dykapuoT. CpaBHeHUE
PACTHTENBHBIX U JKUBOTHBIX KIETOK)»

Oco0eHHOCTH XHMHYECKOI0 COCTABA JKUBBLIX OPraHM3MOB: HeOpraHu4yeckue U
OpraHnvecKHe BellecTBa, X POJib B OPraHu3Me

Xumuueckue eewjecmea 6 kKiemke. 0001IeHHE paHee U3YYEHHOTO MaTepHaa.
Oco0eHHOCTH XUMHUYECKOTO COCTaBa JKUBOHM KIETKHA M €r0 CXOJCTBO Y Pa3HBIX THIIOB KJICTOK.
Heopranuueckue u opranudeckue BemecTBa KieTku. CopepikaHue BOJBI, MUHEPATHHBIX COJEH,
YIJIEBOJIOB, JIMITUIOB, OEJIKOB B KJIETKE U opranusme. X QyHKIMH B KUZHEACSITEIbHOCTU KIETKU

CTtpoenne KJIeTKU: S/IPO, KJIETOYHAsI 000/104KA, IJIa3MaTHYecKasi MeMOpaHa, IIMTOILIa3Ma,
IJIACTH/IBI, MUTOXOHIPUH, BAKYO0JIH. XPOMOCOMBI

Cmpoenue knemku. CTPYKTypHblE YacTH KIETKU: MeMmOpaHa, SApO, IUTOIIa3Ma C
OpPraHOUJAMH U BKIIFOUECHUSIMU

Opeanouovt kiemxku u ux @ynkyuu. MemOpaHHbIE W HEMEMOpaHHBIE —OPraHOWJIBI,
OTIIMYUTEIbHBIE OCOOCHHOCTH UX CTPOCHUS U QYHKIIUU

OO0OMeH BelleCTB U MPeBPAIleHUS] JHEPIHH — MPU3HAK KUBBIX OPraHU3MOB

Oobmen eeuwgecme — ocnoea cyuwjecmeosanus kiemku. llonsatie o0 oOMeHe BeIIECTB Kak
COBOKYITHOCTH OMOXMMHYECKUX PEaKIIMii, 00ECTIeUNBAIOIINX KU3HEEATEIbHOCTh KIETKU. 3JHAUE€HUE
ACCUMIJISAIINY W JUCCUMUJISIIIUYN B KJIETKe. PaBHOBECHE YHEPreTHUECKOTO COCTOSHUS KIIETKH —
o0ecrieyeHre e€ HOPMATBHOTO (DYHKIIMOHUPOBAHHUSL.

Opranunyeckue Bemecrsa. Ux posib B opranusme

buocunmes oenka 6 »ncueoii kiemke. Ilonsatue o OGmocuHTE3e. DTanbl CHHTE3a OelKka B
KJIeTke. PoJib HyKJIEMHOBBIX KUCIIOT M puOOCOM B OMOCHHTE3€ OEJIKOB

Buocunmes yeneeoooe — ¢pomocunmes. lonstue o (HOTOCHHTE3E KaK MPOIECCE CO3TAHMS
YITIEBOIOB B KMBOM KieTke. JIpe craquu oToCHHTE3a: CBETOBAsi U TEMHOBAs. YCIIOBHS MPOTEKAHUS
($hoTOCHHTE3a M €T0 3HAUCHUE JIJIST TIPUPOIBI.

PoJib AbIXaHUS B KU3HENESATEILHOCTH KJIETKH M OPraHu3Ma

Oobecneuenue knemok rnepeueit. IlousTre 0 KIETOUHOM JIBIXaHUH KaK O Ipoliecce 00ecTieueHHs

KiIeTkn sHeprueil. CTaguu KIETOYHOTO JbIXaHHs: OeckucioponHas ((pepMeHTaTHBHAs, WIIH
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IJIMKOJIN3) M KUCIOPOAHAs. Poib MUTOXOHAPUIL B KIIETOYHOM JIbIXaHUU

MHuoroooOpa3zue kierok. Pasmuoxkenme. Meroabl HM3yuyeHHUs] KMBBIX OPraHM3MOB:
Ha0J1I0eHue, H3MepeHHe, IKCIIePUMEHT

Pazmnooicenue knemku u e€ dHcusHeHHbll YukKl. PasMHOXEHUE KIETKU IIyTEM JACIECHUS —
o0111ee CBOWCTBO KJIETOK OJJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OpraHu3MoB. KietouHoe nenenue
y IPOKapUOT — JAEJIeHHUE KIETKU HazBoe. JleneHue KIeTKH y 3ykapuoT. Mutos. da3bl Muto3a.
JKusHeHHbI MK KIeTKu: uHTep(dasza, MuTo3. PazneneHue KIETOYHOTO CONEPKMMOTO Ha JBE
JIOYEPHUE KIIETKU.

Jlabopamopnasa paboma Ne 2 «PaccMaTpuBaHUE MUKPOIIPENApATOB C JENALIMMUCA
KJICTKaMM»

Obobuienue u cucmemamu3ayua 3HAHUIL NO meme «3AKOHOMEPHOCHU MCU3HU HA
K/1emo4HOM ypO6HE»

Tema 3. 3aKoHOMepPHOCTH KM3HH HA OPrAaHU3MEHHOM YPOBHe.

OG0MeH BelllecTB M NIPeBPAlIeHUs FHEPIUH — MPU3HAK KUBBIX OPraHU3MOB

Opeanusm — omkpvimasn scueana cucmema (6uocucmema) OpraHusM Kak >KUBasi CHUCTEMA.
KoMmoHeHTsI CHCTEMBI, WX B3aUMOJICHCTBHE, OOECIICUMBAIOIIEE LEOCTHOCTh OHOCHCTEMBI
«opranusmy». Perymnsuus nporeccoB B Gnocucreme

Pa3nooOpasue opranusmos. bakrepuu. Muorooopasue 6akrepuii. Ponb 0akrepnii B
npupoae W JKM3HH 4YejloBeka. Bupycbl — HekierouHble ¢opmbl. 3adoseBaHus,
BbI3bIBaeMble 0aKTepusAMH M BUpycamMu. Mepsbl npoduiakTuku 3a601eBaHuii

baxkmepuu u eupycer. Pa3HooOpa3ue ¢(opM  OpraHu3MoOB:  OJHOKJIETOUHBIE,
MHOTOKJIETOYHBIE M HEKJIETOUHBIE. bakTepny Kak OHOKIIETOUHBIE IOSIEPHBIE OpraHU3MbL. BHUpychl kak
HekJieToyHast Qopma >Ku3HU. OTJIMUUTENbHbIE OCOOCHHOCTH OakTepuil M BUpPYCOB. 3HA4YE€HUE
OaxkTepuil U BUPYCOB B IIPUPOJIE.

Pacrenusi. Knerkm u opranbl pacrenmii. Pa3muoskenme. Bbecnosioe m moJioBoe
Pa3MHOKeHHE

Pacmumenwvuwtii  opecanuzm u e20 o0codennocmu. ['TaBHbIE CBOWCTBA PACTEHHIL:
aBTOTPO(PHOCTH, HECHOCOOHOCTh K aKTHBHOMY IEpPE/IBUKEHUIO, pa3MelleHHe OCHOBHBIX YacTell —
KOpHS U 1obera — B JIBYX pa3HbIX cperax. OcOOEHHOCTH pacTUTENBHON KIIETKU: MPUHAIIEKHOCTD K
SYKApUOTaM, HAIMYME KIECTOYHOM CTEHKW, IUIACTHA M KPYMHBIX Bakyosed. CriocoObl pa3MHOMKEHHS
pacteHuii: mojoBoe M Oecronoe. OcoOEHHOCTH TMOJOBOIO pPa3MHOXKEHHs. THUMbl Oecrooro
Pa3MHOXKEHHUS: BETETaTUBHOE, CIIOPaMH, JeJIEHUEM KJIETKH HaJlBOe

MHoroo0pa3ue pacTeHuii, IPUHIUNBI UX KJaccHPUKaLUH

Mmnozooopasue pacmenuii u 3unauenue ¢ npupoode. OO0O0IIEHUE paHEEe H3YYCHHOTO
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Matepuana. MHorooopasue pacTeHuii: criopoBble U ceMeHHble. OCOOEHHOCTH CHOPOBBIX PACTEHHIA:
BOZIOPOCIIEH, MOXOBU/IHBIX, TAIIOPOTHUKOB, XBOIIIEH U IUIAYHOB; CEMEHHBIX PACTEHHUIA: TOJIOCEMEHHBIX U
I[BETKOBBIX (TOKpBITOCEMEHHBIX). Kiacchl oTmena L[BeTKoBbIe: NBYAOIBHBICE M OTHOIOJBHBIC
pactenusi. OcCOOCHHOCTH U 3HAYCHHE CEMEHU B CPAaBHEHUU CO CIIOPOHA.

I'pudb1. MHOr000Opasue rpudoB, MX poJib B IPUPO/IE U KU3HU YesioBeka. Jinmaitnuku. Posib
JIMIIAHUKOB B IPUPO/eE U ’KU3HHU YeJI0BeKa

OpranusMbl 1ApPCTBa TPUOOB M JIMIIAWHUKOB. [puOBl, WX CXOACTBO C JPYrHMU
AYKapUOTUYESCKIME OpraHU3MaMH — PACTEHHUSIMU 1 JKMBOTHBIMUA — M OTJIM4ME OT HUX. Criermdidaeckue
cBoMicTBa TpuOOB. MHOrooOpasue M 3HaYeHHE T'PHOOB: TUIECHEBBIX, HUIIIOYHBIX, Mapa3UTUYECKUX.
JIumaitHuku Kak 0coOble CUMOMOTHYECKHE OPraHU3Mbl; MIX MHOTOOOpasue 1 3HAUYCHHUE.

/KusotHbie. [Ipouecchbl KU3HETEATEILHOCTH U UX PErYJISIUs Y sKUBOTHBIX

Kueommuwuit  opeanusm u ec0 ocodennocmu. (OCOOEHHOCTH JKMBOTHBIX —OPraHU3MOB:
MIPUHAJJIEKHOCTh K 9yKapuoTaM, reTepoTpo(PHOCTb, CIOCOOHOCTh K aKTUBHOMY TEPEIBHKECHUIO,
3a00Ta 0 TIOTOMCTBE, ITOCTPOIKa KUHI (THE3 A, HOp). JleeHne KUBOTHBIX TI0 Croco0am T0OBIBaHMS
MU PACTUTEIHHOSITHBIC, XUIIIHEIC, Tapa3uTHICCKUE, TIaTabIIIHKH, BCCSTHBIC

MHoroo6pa3ue (TUIBI, KJIACCHI) )KUBOTHBIX, X POJIb B MPHPO/IEe U KU3HH YeI0BEKA

Mnozoo6pazue scusomnbix. JleneHve ;xuBOTHBIX Ha J1Ba oauapeTsa: [ Ipocreiime n

Muoroxknerounbsie. OcOOEHHOCTH MPOCTEHIIINX: pacIpOCTPaHEHHE, MUTaHUe, TIepEIBUKEHHE.
MHOTOKJIETOYHBIE KUBOTHBIC: O€CITO3BOHOYHBIC U 1MO3BOHOYHBIC. OCOOCHHOCTH Pa3HBIX THITOB
0ECT03BOHOYHBIX JKUBOTHBIX. OCOOEHHOCTH THMa XOPAO0BbIE

OO0mue cBeenusi 00 opranusMe 4yejoBeka. UepThl CX01CTBA U Pa3IHYHs YeJI0BEeKA U
KUBOTHBIX. CTpoeHHe OpraHu3Ma 4ejiOBeKa: KJIETKH, TKAHH, OPraHbl, CHCTeMbl OPIraHOB.
OcobenHocTy noBeaeHus YeaoBeka. CounanbHas cpela 00MTaHHUS YeJI0BeKa

Cpasnenue ceolicme opzanuzma uenoeexka u xcusomuvix. OO00OIICHNE paHEE H3YYEHHOTO
Marepuaina. CXoJCTBO YelOBeKa U KHUBOTHBIX. OTIINUNE YeTOBEKa OT KUBOTHBIX. CHCTEMBI OPraHOB y
YelioBeKa KaK OpraHM3Ma: THWINEBapHUTENTbHAS, JbIXaTelbHas, KPOBEHOCHAs, BbUIETUTENbHAS. OpraHbl
YyBCTB. YMCTBEHHBIE CIOCOOHOCTH HesioBeKa. [IpuimHbI, 0OYCIOBIMBAIOIINE COITMATIBHBIE CBOMCTBA
YeJoBeKa.

Becnosoe n nososoe pasmuozxenue. Ilososeie kiaeTkn. OnminogoTBopeHue

Pazmuoocenue ncugvix opzanuzmog. THUNBl Pa3MHOXKEHMSA: IOJIOBOE U Oecroioe.
Oc00EHHOCTH TIOJIOBOTO PA3MHOXKEHUS: CIIHSIHUE MY)KCKUX U JKEHCKUX TaMeT, OIIOI0TBOPEHHUE,
oOpa3oBaHHe 3UTOTHI. becrnosioe pa3MHOXKEHHE: BEreTaTUBHOE, OOpa3oBaHUE CIIOp, JEJIEHHE
KJIETKH HaJiBoe. buornormdeckoe 3Ha9eHUE TIOJIOBOTO U OECIoNoro paMHokeHwst. CMeHa TIOKOIeHU —

6€ecIoJIoro M MoJIOBOT0 — Y KUBOTHBIX U PAaCTEHUI

45



Pa3nooOpa3sue opranu3moB. PocT u pa3BuTHe Oprann3MoB

Huouesuoyanvnoe pazeumue opzanuszmos. llonstue 06 ontorenese. Ilepuonsl oHTOreHe3a:
AMOPUOHAIBHBIE W TOCTAMOpHOHATBHBIN. CTamuu pa3BUTHS SMOPHOHA: 3HWTIOTa, JPOOJICHHUE,
ractpyna ¢ auddepeHnuanuei KIeToK Ha KTOJEPMY, SJHTOACPMY B ME30JIepMY, OpraHOTeHE3.
OcoOeHHOCTH TIpollecca pa3BUTHUSL AMOpPHOHA, €ro 3aBUCHUMOCTb OT cpeabl. OcoOeHHoCTH
MOCTAMOPHOHATIBHOTO Pa3BUTHA. Pa3BUTHE >KMBOTHBIX OpPraHM3MOB C TMpEBpalleHHeM U 0e3
NpEeBpaIICHUsI.

IMonoBoe pazmuoxenue. [losioBbie kieTku. OMI010TBOPEHHE

Obpazosanue nonogwvix riemox. Meiio3. IlonsiTue 0 JAUIIONIHOM U TaIIOMIHOM Habope
XpoMOCOM B KieTke. JKeHCKre U MY>KCKHE MOJIOBbIE KIETKH — rameThl. Meio3 Kak 0coOBIii TUIT
nenenus kiaetku. Ilepoe u BTopoe nenenue Meiiosa. [loHaTre 0 ciepmMaToreHe3e U 00reHes3e

HaciencTrBeHHOCTb M U3MEHYMBOCTh — CBOICTBA OPraHU3MOB

H3yuenue mexanuzma Hacneocmeennocmu. Havano wuccnenoBaHW —HACIEICTBEHHOCTH
opranu3moB. [lepBbiii HayuHblil Tpya . Mennens u ero 3HaueHue. JJoCTHKEHUSI COBPEMEHHBIX
WCCIIEZIOBAHUI HACJIEJICTBEHHOCTH OpPraHM3MOB. YCIIOBMSL JUIsl aKTUBHOIO Ppa3BUTHSL MCCIIEAOBaHUMN
HACJIEICTBEHHOCTH B XX B.

HacsieacTBeHHOCTb M M3MEHYMBOCTL — CBOMCTBA OpraHu3moB. B3aumocssizu
OPraHM3MoOB M OKPY:Kalolieil cpeabl

OcHnognvle  3aKOHOMepHOCmMU  HacleOcm@eHHocmu  op2anu3mosé. llonartue o
HACJIEJICTBEHHOCTH U CIIOcO0ax repenayn Mpru3HaKoB OT poauTenei motoMctBy. Habop xpomocom
B opranu3Mme. ['en u ero cpoiictBa. ['eHotun u ¢genorun. M3MeHUMBOCTh U €€ MPOSIBICHUE B
OopraHu3me

HacnencrBeHHasi 1 HeHacJeACTBEHHasi U3MEHYUBOCThb. MeToaAbl M3yUeHHUs] KHBBIX
OPraHu3MoOB: Ha0JII0/leHH e, U3MepeHHne, IKCIIEPUMEHT

3axonomeprnocmu uzmenuugocmu. Ilonsitue 00 M3MEHUMBOCTH M €€ PONU JUIS OPraHU3MOB.
Hacnencrennast u HeHaclieICTBEHHAs! UK3MEHYMBOCTh. THIBI HACIIECTBEHHOM
(reHOTUNHUYECKOI) N3MEHUYMBOCTH: MyTallMOHHAs, KOMOWHATUBHASI.

Jlabopamopnas paboma Ne 3 «BplsiBIeHUE HACICICTBEHHBIX M HEHACJIEICTBEHHBIX
MPU3HAKOB Y PACTEHUI pa3HBIX BUIOB

Henacneocmeennana uzmenuusocms. lloHsSTHE O HEHACTENCTBEHHOW ((PEeHOTUITMUECKOI)
W3MEHYUBOCTH, €€ MPOSBICHUN y OPTAaHU3MOB U POJIHM B UX JKU3HEACITEIHPHOCTH. 3HAKOMCTBO C
puMepamMu HEHACJIEICTBEHHOW N3MEHYHUBOCTH y PACTEHUHN U )KUBOTHBIX.

Jlabopamopuaa paboma Ne 4 «V13yueHne U3MEHUUBOCTH Y OPTaHU3MOBY

3HauyeHune CCJICKIIMHU U OHMOTEXHOJIOTHH B KH3HHU Y€JI0BEKA
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Ocnosul cenexkyuu opzanuzmos. [lonsitue o cenexkimu. Vcropust pazeutys cenekimu. CeneKkuust
Kak Hayka. OOle MeToIbl CEeJIeKIMU: UCKYCCTBEHHBIN 0TOOp, ruOpuamn3anus, myrarenes. Cenexius
pacTeHui, >KUBOTHBIX, MHKPOOPTaHU3MOB. lCIoib30BaHHE MHUKPOOOB YEIIOBEKOM, IMOHSTHE O
OMOTEXHOIOTHH

Obobwenue u cucmemamu3ayus 3HAHUIL NO meme «3AKOHOMEPHOCMU JCU3HU HA
OP2AHU3MEHHOM YPOGHE)

Tema 4. 3aKOHOMEPHOCTH MPOMCXOKIECHUS U PA3BUTHSA >KH3HH HA 3emie.

IBOJIIOLUS OPTAHUYECKOT0 MUpa

Ilpeocmagnenun 0 603HUKHOBEHUU MHCU3HU HA 3emie 6 UCMOPUU eCMeCHEO3HAHUS.
I'unotessl npoucxoxaeHus xxu3Hu Ha 3emiie. OnbiTel @. Peau u JI. Ilactepa, onposepratomue
TUIIOTE3bI O CAMO3aPOKICHUH KU3HU

Cogpemennvle npedcmagneHus 0 603HUKHOBEHUU Mcu3HU Ha 3emie. buoxummuueckas
runore3a A.M. Onapuna. YciioBusi BOBHUKHOBEHUS kU3HU Ha 3emiie. ['unoresza Jx. XomnjaeitHa.
XapakTepr30BaTb M CPaBHUBATh OCHOBHbIE Myen Turore3 OnapuHa M XosaehdHa O MPOUCXO0KIECHHUU
JKU3HH, JIeNlaTh BBIBOJBI Ha OCHOBE cpaBHEHUA. OOBACHITH MPOLECCHl BO3ZHUKHOBEHUS
KOalIepBATOB KaK MEPBUYHBIX OPTraHU3MOB

JBOJIIOLMSI OPTAHMYECKOro Mupa. B3anmMocBs3u OpraHu3sMoB M OKpykaiouiei cpeabl

3nauenue homocunmesa u OUONOUUECKO20 KPY20BOPOMA GEUIECINE 8 PAZGUMUN HCUSHU.
OcobeHHocTi TepBHYHBIX OpraHu3MoB. llosiBienue aBToTpohoB — 1MaHOoOakTepuil. M3Menenus
ycioBul xu3HU Ha 3emiie. [Ipuunnsl n3mMenenuil. [loseiaenue 6uocdepsl

Omanvt pazeumun syncusnu Ha 3emae. OOlee HANpaBICHHE SBONIONUM KU3HU. DPBI,
MIEPUO/IbI U 3MOXHU B UCTOPUU 3eMIIU. BbIX0 Oprann3MoB Ha cylly. DTanbl pa3BUTHS )KU3HU

CucremMa ¥ 3BOJIIOIUA OPraHUYECKOr0 MUpa

Hoeu pazsumusa opzanuueckozo mupa 6 oOuonocuu. BozHukHOBeHHE el 00 SBOJIOIMU
xuBoro mupa. Teopus sBomounu X.-b. JIamapka.

Cucrema u 3BoJIOLUS opraHuvyeckoro mupa. Y. /lapBuH — OCHOBONOJIOKHHMK
yuyeHus 00 3BoIOUMHA. ABUKYyIIHE CHIIBI IBOJTIOLUM

Yapnz /lapeun 006 3eonoyuu opeanuueckozo mupa. Viccienoanus, npoBenéHHbie Y.
JapBuHoMm. OCHOBHBIE TOJOKEHHSI SBOJIOLUMK BUIOB, M3JIOkKEHHBbIE JlapBuHOM. JIBMXKylue
CWJIBI TIpOIecca IBOJIOLUU: M3MEHYUBOCTh, HACIIEJICTBEHHOCTh, OOphOa 3a CYIECTBOBAaHUE U
€CTECTBEHHBIN 0TOOD. Pe3ynbrarh aBomouu. 3nauenue padot Y. JlapsuHa

Cogpemennvle npedocmasienus 00 reonwuuu op2anuvecko2o mupa. llonynauus kak
€AVHULA 3BOJIIOLUYU. BaxxHelne NOHATHS COBPEMEHHON TEOPHUH IBOJIIOLUU

Bux — ocHoBHas cucremaruyeckas exuauua. Ilpusnaku Buga. B3aumMocBsizu opranusmMoB
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U OKPYKaKIeil cpeabl

Buo, ezo kpumepuu u cmpykmypa. Bug — ocHOBHasI cucteMarndeckas enuHuua. [Ipusnaku
BUJA KaK ero kputepud. llomymsiiui — BHYTPHBHIOBAs TPYINIHPOBKA POACTBEHHBIX OCOOEH.
[Momymnsimus — ¢opma CyIiecTBOBaHUS BHIA

JBOJIOIUS OPraHU4YecKoro Mmupa. Bug — ocHoBHasi cucteMaTnyeckasi eIMHUIA

Ilpoyeccot oopazosanusn éuoos. Bunoodpazoanue. [loHsTHE 0 MUKPOIBOTIOIMH. THITHI
BHUI000pa30BaHuUs: reorpauueckoe U OMOJIOTHIECKOe

IBOJOIUSI OPTAHUYECKOT0 MHPA

Makposeonioyus Kak npouecc nosae1eHUs HAOBUOOBLIX ZPYNN OP2AHU3IMOSE. YCIOBUS U
3HaueHue muddepenimanun Buaa. [lonstue o MaxposBomrormu. JlokazarenscTBa mporecca
SBOJIIOLIMY: TTAJICOHTOJIOIMYECKUE, SMOPHOIOTHYECKHE, aHATOMO-MOP(hOJIoTHYecKre (PyIUMEHTHI
1 aTaBU3MBbI)

JBOJIOLIHS OpPraHU4YecKoro mupa. Pe3yabTaTthl 3BOJIOLMU: MHOroo0pa3ue BHUIOB,
NMPUCNOCO0JIEHHOCTH OPraHU3MOB K cpejie 00uTaHus

Ocnoenvie nanpaenenusn 3eonoyuu. Ilporpecc u perpecc B xuBoM mupe. Hampapnenus
OMOJIOTHYECKOTO Mporpecca: apoMopdo3, HAHOoaIANTALMs, 00IIas IereHepais OpraHu3MOB

IBOJIOIUSI OPraHUYECKOr0 MUpPa. Y CJI0:KHEHHEe OPraHU3MOB B INpolecce IBOTIOIUH.
JBH:KYIIHME CIJIBI IBOJIIOLUU. MeTobl M3y4YeHHsl KUBBIX OPraHU3MOB: HAO/I0/IeHHe, H3MepeHue,
IKCIEPUMEHT.

Ilpumepol 360110U4U0HKBIX nNpeodpazosanuil Hcuevlx opzanusmog. OO0OIIEHUE paHee
M3YYEHHOTO Marepuaia 00 OSBOMIOIMH. OBOMIONMS — JUIMTENBHBIA HMCTOPUYECKUH TMpoIiecc.
DBOIOIMOHHBIE TPEO0OPA30BAHUS )KUBOTHBIX U PACTEHUHN. Y POBHU MPeoOpa3oBaHUIA

OcHogHble 3aKOHOMepHOCMU I60110UUU. 3AKOHOMEPHOCTH OHOJIOTMYECKOM HBOMIOLMU B
MPUPOJIE: HEOOPATHMOCTD IPOLIECCa, MPOTPECCUBHOE YCIOKHEHHUE (POPM YKU3HHU, HEMIPOrpaMMUPOBAHHOE
pa3BUTHE KU3HU, a/1alITAI[UH, TOSBIICHIE HOBBIX BUIOB.

Jabopamopnas paboma Ne 5 «IIpucnocobIeHHOCTh OPTraHU3MOB K CpeJie OOMTaHUS)

MecTo 4ejioBeKa B CHCTEME OPraHUYecKOro Mupa. YepThl CXOACTBA M Pa3/IHYHsl YeJIOBEeKa
U KU BOTHBIX

Yenosek — npedcmagumend HCUGOMHO20 Mupa. IDBOMOIMSA TpuMaToB. PaHHuE mpeaxu
npumartoB. ['omuHIABI. COBpEMEHHBIE YETTOBEKOOOPa3HbIE 00€3bsIHBI

MecTo 4esioBeKka B cucTeMe opranuyeckoro mupa. [Ipupoanasi u couuanabHasi cpeaa
o0MTaHMA YeT0BeKa

Deonoyuonnoe npoucxorcoenue uenosexa. Haxorenue (hakTtoB o MPOMCXOKIACHAN YeIOBEKa.

I[OKaSaTeJIBCTBa POACTBA YCJIOBCKA W KUBOTHBIX. Baxxnetitrie 0coOOCHHOCTH OopraHn3mMa 4YCJIOBCKaA.
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[IposiBneHne OWOJIIOTUYECKUX U  COLHUANbHBIX (DAaKTOPOB B  HCTOPUYECKOM  TIpoLiecce
TIPOUCXOKIIEHUsT 4yerioBeKa. OOIIECTBEHHBIN (COMATBHBINA) 00pa3 JKM3HHM — YHHKAJIbHOE CBOMCTBO
4eJI0BeKa.

Pannue s3manvt 360n0uyuu  uenoeexa. PanHue npenxku yenoseka. llepexon
MPSIMOXOXKJICHUI0 — BBIJAIONIMICS JTal d3BOMIOLMH uenoBeka. CTaguy — aHTPOINOreHesa:
MPE/IIIIECTBEHHUKY, YEJIOBEK YyMEJbld, OpeBHEHIINEe JIIOAM, APEBHUE JIOAH, COBPEMEHHBIN
YeJI0BEK

Ilo30nue smanvt 36010u4uN Yenoseka. Pannue HEOAHTPOITbI — KPOMAHBOHIIBL OTIMYUTEIbHbIC
MPU3HAKM COBPEMEHHBIX Jofiell. buocormanbHas CymHOCTh 4YesioBeKa. BiumsHue CcolmanbHBIX
(hakTOpOB Ha JEIICTBIE €CTECTBEHHOIO OTOOPA B ICTOPUUYECKOM Pa3BUTHH YEIOBEKA

Yenoseueckue pacevl, ux poocmeo u npoucxoxcoerHue. YenoBex pasymMHbIA —
nonmumopdubiit Bul. [lonstue o pace. OcHoBHBIE TUIIBI pac. [IporcxoxaeHne u poaCTBO pac

Poab yesioBeka B Omocdepe

Yenosek kak scumens ouocgeput u e2o enuanue Ha npupody 3emau. YenoBexk — KUTEIb
ounocdepsl. Brusaue yenoeka Ha 6nochepy. YciokHEHNE U MOIITHOCTh BO3JICHCTBHS YETIOBEKA
B Ouocdepe. CoxpaneHue KuU3HU Ha 3eMiie — TJIaBHAs 3ajja4a YyeJI0BEUYeCTBa

Oboouienue u cucmemamuzayus 3HaAHUIL O meme «3aKOHOMEPHOCMU NPOUCXOHCOEHUS U
pazeumus Hcu3nu Ha 3emie»

Tema 5. 3aKoHOMEPHOCTH B3aUMOOTHOILIEHHI OPTaHU3MOB U CPe/ibl

Cpena — MCTOYHMK BeleCTB, JHepruu U uHdopmanuu. B3aumocBs3u opranu3MoB u
OKPY:KaIoIIeH cpeabl

Yenosusa srcuznu na 3emne. Cpefipl ’KU3HN OpraHM3MOB Ha 3eMile: BOJHAsI, HA3EMHO - BO3/IYILIHAS,
MOYBEHHAsl, OPraHM3MEHHAs. YCJIOBUSI JKU3HM OpPraHM3MOB B Pa3HBIX cpelax. OJKOJIOTHMYecKHe
(hakTOphl: abMOTHYECKHE, OMOTHYECKUE U aHTPOIIOTCHHBIEC.

B3auMocBsA3u OpraHu3MoB M OKpY Karollen cpeabl. Biusinue dxoiornyeckux Gakropos Ha
OpraHu3MbI

Obwue 3axkonvl Oelicmeus hakmopos cpeovl Ha Opzanu3mbl. 3aKOHOMEPHOCTH JCUCTBHS
(akTOpPOB Cpebl: 3aKOH ONTHMYMa, 3aKOH HEe3aMEHUMOCTH (pakTopa. BimsHue sKomorndeckux
¢akTopoB Ha OpraHu3Mbl. [leproANYHOCTH B XKHU3HHU OpraHu3MoB. PoToneproan3m

Ilpucnocobnennocme opeanusmoé K Oeiicmeuro  akmopoé cpeowt. Ilpumepbl
pHUcnocoO0IeHHOCTH opranu3MoB. [lonarue 06 anantanuu. PaznooOpasue apanranuii. [lonsrue
0 KU3HEHHOU popme. DKoJorndyeckre rpynisl OpraHu3MoB

JKOCHCTEeMHAsl OpraHu3anys KMBOH Npupoabl. B3ammopeiictBue pa3HbIX BHIOB B

IKOCHCTeMe (KOHKYPeHIUsl, XMIIHUYeCTBO, cuMOu03, mapa3utusMm). [luimeBbie cBSI3M B
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IKOCHUCTEME

buomuueckue ceazu ¢ npupoode. bruotnieckye CBsI3U B IPUPOJIE: CETH MUTAHUSL, CIIOCOOBI
no0bIBaHMS UK. B3anmoeiicTBre pa3HbIX BUIOB B IPHPOTHOM COOOIIECTBE: KOHKYPEHIIUS,
MYTyaJIu3M, CAMOMO3, XUIIIHUIECTBO, Mapa3uTu3M. CBsI3H OpraHu3MOB Pa3HbIX BUIOB. 3HAYCHUE
OMOTUYECKUX CBA3EH

JKOCHCTEMHASI OPraHMU3aNUA KUBOW NPUPOAbI. Bux — ocHOBHasi cucTeMaTuyeckast
eIMHULA

B3zaumoceazu opzanuzmos ¢ nonynayuu. Ilonynsips Kak 0co0ast HaJOpraHM3MEHHAsT CHCTEMa,
(opma cyiecTBoBaHus BUIa B nprpoze. [lonstre o nemorpaduyeckoil 1 MpoCTpaHCTBEHHOW CTPYKTYpe
nonyssiuy. KonmuecTBeHHbIE MOKa3aTeNy NOMyJISIHN: YUCIEHHOCTD U TI0THOCTh

@ynkyuonuposanue nonynauuii ¢ npupoode. Jlemorpadudeckre XapakTepUCTUKH TOITYIISIIIHH:
YHCIICHHOCTb, TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, BBDKMBAEMOCTh. Bo3pacTHas cTpykTypa
TIOMYJISILIMY, TI0JIOBas CTpyKTypa nomyssitun. [lomymsiiust kak Onocucrema. JlnHaMuKa 4HCIEHHOCTH
Y TUIOTHOCTH MOMYJISALUU. Perynsius YucieHHOCTH MONyIsSIuu

Jkocucrema. [IumeBbie CBA3U B IKOCUCTEME

Ilpupoonoe cooouwecmeo — ouoceoyenos. llpuponHoe cooOIIECTBO Kak OHOLEHO3, €ro
SPYCHOE CTPOEHHUE, SKOJIOTHYECKUE HUILM, MMUIIEBbIC LENH U CeTU MUTaHus. [ 1aBHBIA NpU3HaAK
MIPUPOJHOTO COOOIIECTBa — KPYTrOBOPOT BEIIECTB U MOTOK 3Hepruu. [lonarue o Ouorone. Ponb
BUJIOB B OMOIIEHO3€

Kpyrosopor BeuecTs 1 npeBpaileHusi JHepruu B ykocucreMe. buocgepa — riiodanbHas
3kocucremMa. B.M. BepHajackuii — OCHOBONOJIOKHUK Yy4deHHsA 0 Ouocdepe. I'panmubi
onocdepsnl. PacnpocTpanenne u poJsb JKMBOI'0 BellecTBa B Ouocdepe

Buozeouenoswl, 3xocucmemol u ouocghepa. xocucteMHass OpraHU3aLUsl JKUBOW HPUPOJIBL.
OYHKIMOHATFHOE pPa3IMiMe BHIOB B OSKOCHUCTEMax (MPOWM3BOIMTENHM, TOTPEOHMTENH, pasiarareliu).
OCHOBHBIE CTPYKTYpPHbIE KOMITIOHEHTBI 3KOCHCTEMBL. KpyroBOpOT BEIIECTB U MPEBPAILEHUS] SHEPTHH —
OCHOBHOM NpH3HAK dKocHcTeM. brochepa — rmobanbHas sxocuctema. B.W. Bepranckuit o Grocdepe.
KoMmrmoHeHTbI, XapaKTepu3yrolllie COCTaB W CBOMCTBa OMOCQepbl: KHMBOE BEIIECTBO, OHMOTE€HHOE
BEIIECTBO, KOCHOE BEIECTBO, OMOKOCHOE BEIIECTBO. PoJib KMBOTO BemecTBa B Ouochepe

JKocucTeMHAasi OpraHu3anusi xkuBoil mnpupoabl. Kpyropopor BemecrB u
NpeBpalleHusi JHEPTUU B IKOCUCTEMe.

Pazeumue u cmena npupoonvix coooujecme. CamopasBUTHE OMOTEOIICHO30B M MX CMEHA.
Cramu pa3ButHsl OuoOreonieHo3oB. llepBUYHbIE W BTOpPUYHBIE CMEHBI (CyKLECCHM). Y CTOMYMBOCTH
OMOTeoIIeHO30B (IKOCUCTEM). 3HAUCHUE 3HAHUI O CMEHE MPUPOIHBIX COOOIIECTB

Mmnozooopazue d6uozeoyeno3os (Ixkocucmem). O000IICHNE paHee U3YIEHHOTO MaTepraa.
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MHoroo6pasue BOIHBIX IKOCHCTEM (MOPCKHX, IPECHOBO/IHBIX) ¥ HA3€MHBIX (€CTECTBEHHBIX U
KYJIBTYpPHBIX ). ArpoOHOreo1eHo3b! (arpo3KOCUCTEMBI), UX CTPYKTYpa, CBOMCTBA U 3HAYCHUE AJIS
4eJI0BEKa U IPUPOIbI

3aKOHOMEPHOCTH COXPaHEHUs YCTOMYHMBOCTH NPHPOAHBIX JKocucreM. Ilpu4mHBI
YCTOMYMBOCTH IKOCUCTEM.

OcHosHble 3aKOHBL YCMOUYUEOCU HCUBOU NPUPOObL. | TUXITIMYHOCTD TIPOLIECCOB B SKOCUCTEMAX.
VYCTOMYMBOCT TPUPOAHBIX SKOCHCTEM. [IpHUYMHBI YCTONUYMBOCTH HKOCHCTEM: OHOJIOTHYECKOE
pasHooOpa3ue u CompsiKEHHAS YUCICHHOCTh MX BUJIOB, KPYTOBOPOT BELIECTB M MOTOK SHEPTHUH,
LIUKJINYHOCTH IPOLIECCOB.

ITocnencrBust 1esITEILHOCTH 4Y€JIOBEKA B IKOCHCTeMAaX. JKoJIorn4eckue npodsaemsl. Posb
yejioBeka B Omnocdepe. Meronbl H3y4yeHHs! KUBBIX OPraHWU3MOB: Ha0JIoJeHHe, H3MepeHue,
IKCIIEPUMEHT

IKxonocuueckue npoonemol 6 ouocghepe. Oxpana npupoodwvt. O60011IeHIE PaHEE U3YYEHHOTO
Mmatepuana. OTHOIIEHUE YeJIOBEKa K MPHUPOJIe B UCTOpUH yesoBeuecTBa. [Ipobiemsl Ouochepst:
HCTOILEHUE IMPUPOJIHBIX PECYPCOB, 3arpsA3HEHUE, COKpallleHHe OMOJIOTMYECKOro pasHOOOpasus.
Pemenne skomormueckux mpoOieM Onochephl: palMoOHATBHOE HCIIONB30BAHUE PECYPCOB, OXpaHa
IPUPO/IBI, BCceoOlIiee HIKOIOTHIecKoe 00pa3oBaHue HACEIECHUS.

Jlabopamopuaa paboma Ne 6 «OLeHKa KaueCTBa OKPYKAIOIIEH CPEIbD»

Metoabl n3yueHns KUBbIX OPraHU3MOB: Ha0JII0/IeHNe, H3MepeHHne, IKCIIePUMEHT

IKckypcusa 6 npupody «VI3yueHnue u onucaHue SKOCUCTEMbI CBOEH MECTHOCTH»

Oboouienue u cucmemamuzayus 3HAHUIL O meme «3aKOHOMEPHOCIU 63AUMOONMHOUIEHUTL
O0p2anU3MO8 U cpeobl)

Hmozoewtii Konmpons 3nanuii Kypca ouonozuu 9 knacca
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3.KajiengapHo — TeMaTHuyecKoe NJIAHMPOBaHHU e

5 kaace
Neni/mo Tema ypoka KosmuyecTBo 4acoB
1 buosorusi — Hayka 0 )KHBOM MHpPE 8
2 MHoroo0pasue KUBbIX OpraHU3MOB 10
3 JKu3Hb OpraHu3MoB Ha IJIaHeTe 3emiis 7
4 YenoBek Ha muiaHeTe 3emilst 6+3 (pe3eps)
UTOI'O 34 (1 yac B Hezem0)
6 kiacc
Neni/nt Tema ypoka KoJsmmuecTBo 4acoB
1 Hayka o pactenusx — 0oTaHuka 4
2 Oprasbl pacTeHU 8
3 OCHOBHBIC TIPOIECCHI )KU3HEACATCILHOCTH PACTEHUIN 6
4 MHoroo6pasue 1 pa3BUTHE PACTUTEIILHOIO MHPa 10
5 [TpupoaHbIe coobmiecTBa 5+1 (pe3eps)
NTOT'O 34 (1 yac B HesENMIO)
7 Kaace
Nen/m Tema ypoka KonuyecTBo yacoB
1 OO011me CBEACHUS O MUPE KUBOTHBIX 5
2 CTtpoeHue Tela )KUBOTHBIX 2
3 IToauapcro IIpocreitmue, win OgHOKIETOYHBIE 4
4 [MoamapcTBo MHOTOKIICTOUHBIC 2
) Tumnsl [1nockue uepsu, Kpyrneie uepsu, Konpuarteie uepsu 5
6 Tun Mosuttocku 4
7 Tun Ynenucronorne 7
8 Tun Xopnossie. becuepennbie. Hagxmace PeiOb1 6
9 Kitacc 3emHoBOIHBIC, Wit AMDUOUN 4
10 Knacc [Ipecmbikaromuecs, i Pentunumn 4
11 Kiacc ITtumbr 9
12 Knacc Miuexonuraroniye, Win 3sepu 10
13 Pa3BuTHe ®UBOTHOTO MUpa Ha 3emiie 6
UTOI'O 68 (2 yaca B
HEJIEIIO)
8 kaace
Neni/m Tema ypoxka KosuvecTBO 4acoB
1 OO0muit 0030p opraHU3Ma YeJIOBeKa 5
2 OnopHo-BUTaTENbHASL CUCTEMA 9
3 KposenocHnas cucrema. BHyTpeHHsis cpena opranusma. 7
4 JlpixaTenpHas cucTeMa. 7
5 [TumeBapuTenpHas CHCTEMA. 7
6 OOMeH BEIIECTB U DHEPTHH. 3
7 MoueBbIIeTUTENbHAS CUCTEMA. 2
8 Koxa. 3
9 DHIOKPUHHASI K HEPBHASI CHCTEMBI. 5+1(pesepB)
10 Oprasbl 4yBCTB. AHAJIM3aTOPHI. 6
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11 [ToBeneHue yenoBeKa U BbICIIasi HEPBHAS ACSITEIbHOCTD. 9
12 [Tonosas cucrema. IHIMBUIyaIbHOE pa3BUTUE OPraHU3Ma. 3
1UTOI'O 68 (2 yaca B HeJENIO)
9 kaace
Nen/nt Tema ypoka KosnyecTBO YacoB
1 OO01111e 3aKOHOMEPHOCTH KU3HU 3)
2 3aKOHOMEPHOCTH KU3HH Ha KIICTOYHOM YPOBHE 10
3 3aKOHOMEPHOCTH JKU3HHM HAa OPraHU3MEHHOM YPOBHE 17
4 3aKOHOMEPHOCTHU MPOUCXOKICHUS U PA3BUTHS KU3HU HA 20
3emie
5 3aKOHOMEPHOCTH B3aUMOOTHOILLIEHUI OPraHu3MOB U CPEibl 15+1(pe3epB)
NTOI'O 68 (2 yaca B HezleNI0)
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