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IHosicHuTENLHAS 3AIHCKA
Breaenun

OcHaienne 0o0Le00pa3OBaTEIbHBIX LIKOJ COBPEMEHHBIM aHAJOrOBbIM M LU(PPOBbIM OOOPYIOBAHUEM SIBJISETCS MaTepUabHON
0azoii peanuzauun PenepansbHOrO rOCyIapCTBEHHOTO 00pa30BAaTENIbHOIO CTAHAAPTa. JTO OTKPHIBAET HOBBIE BO3MOXKHOCTU B YPOUHOW U
BHeypO"IHOI\/'Ij BHEKJIACCHOU ACATCIBHOCTU U ABJIACTCA HCOTBEMIIEMbIM YCJIOBUEM q)OpMI/IpOBaHI/Iﬂ BBICOKOTEXHOJOTMYHOU CpE€AbI LMIKOJIbI, 663
KOTOPOH CJIOKHO MPEACTaBUTh HE TOJNBKO MpoduiibHOE 00y4eHHe, HO U COBPEMEHHbI 00pa3oBaTesbHbIi Mpouecc B 1ejaoM. Paspacraercs
MOJIE B3aMMOACHCTBUS YYEHHKA M YYHUTENs, KOTOPOE paCHpOCTPAHSAETCS 3a CTeHbl LIKOJNbl B PEANbHBIH W BUPTYAJIbHBIH COLIMYM.
HUcnonb3oBanue yueOHOro 0OOpYAOBaHUSI CTAHOBHUTCS CPEACTBOM OOECMEYeHHs! 3TOr0 B3aUMOICHCTBUS, TeM 0oJjiee B YCJIOBHAX OOYyYEHHsI
NpeaMeTy Ha yriyOlnéHHOM YPOBHE, MpennoiaraeMoM npoduimsanueit 00ydeHus.

Bricokast cioxHOCTb paboThI ¢ COBpeMeHHBIM (P POBbIM, obecredeHne ero paboTocrnoCOOHOCTH, HEAOCTATOYHOCTh METOTHYECKOTO
obecriedeHns1 — BCE 3TO 3a4acCTYIO BCTYMAET B MPOTUBOPEUHE C HEJOCTATOYHOCTHIO MH(POPMALMOHHBIX U HHCTPYMEHTAIBHBIX KOMIETECHIIUI
nexparora. PaspemeHI/Ie JaHHOTO KOH(bJ'II/IKTa BO3MOKHO B HpaKTquCKOﬁ ACATCIIbHOCTU, B BBIMIOJIHCHUH AEMOHCTPALIMOHHBIX 1 J'Ia60paTOprIX
paboT, opraHu3zaiuy J1abopaToOPHOro IKCIEPUMEHTA, B OPraHU3aLMU POEKTHON 1 yueOHO-UCCIIeIOBATENILCKON AESTEIbHOCTH O0YYArO X CS.
B mponecce skcnepuMeHTambHONW pabOThI yyammecs MPUOOPETAIOT OMNBIT TO3HAHWS PEANIbHOCTH, SIBIISTFOLIUICS Ba)KHBIM 3STarioM
dopmupoBaHus y HHX yOEXIEHUH, KOTOpble, B CBOK O4Yepeldb, COCTABJSIFOT OCHOBY HAay4YHOTO MHPOBO33peHUs. B ToO ke Bpems
OTpa6aTbIBaeTC$I MECTOOAHKA TIOCTAHOBKHU JOKCIICPUMCHTA. TemaTtnka paccMaTpruBACMBbIX OSKCICPUMCHTOB, KOJMYCCTBCHHBIX OIIbITOB,
COOTBETCTBYET CTPYKType MPUMEpHOI 00pa3oBaTesbHOi MNpOrpaMMbl MO OWUONOTHH, coaep:kaHuio PenepanbHOrO roOCyAapCTBEHHOTO
obpazosarenbHoro crangapra (PI'OC) ocHoBHOrO 001IEr0 0Opa3OBaHMSI.

ITocTraBnsiemble B INKOJBI COBPEMEHHBIE CpencTBa OOy4YeHMs, B paMKax Mpoekta LeHTpa «Touka pocra», comepikaT Kak yxke
u3BecTHOE 00OpYIOBaHKE, TaK U MPUHIMIIHAIBLHO HOBOe. [Ipexne Bcero, 3To uudpposbie tadoparopun ¢ HaAOOpaMU JATYMKOB, MO3BOJISIOLINE
NPOBOIUTh HM3MEPEHHA (PU3MUYECKHX, XUMHYECKHX, (PU3MOJIOTHYECKUX IapaMeTpoOB OKPYXKAKOIIEH cpenbl M OpraHu3MoB. B ocHOBY
00pa3oBaTeNIbHON MPOrpaMMbl 3aJI0KEHO MpHMeHeHue u(poBbIX aboparopuii. PaccMOTpeHHbIE B MOCOOMM OMBITHI MPOLUTH LIMPOKYIO
anpoOarro. MHOTOJIETHSST MPaKTHKa HCMOIb30BaHUS IHU(PPOBBIX JTa0OPATOPUNl U MHUKPOCKONUYECKOH TEXHHUKH B IIKOJE MOKa3ayia, 4TO
COBPEMEHHBIC TCEXHUYCCKUE CPEACTBA O6yLIeHI/I$I HOBOI'O IOKOJICHUA ITO3BOJIAKOT I[O6I/ITBC$I BBICOKOI'0 YpPOBHA YCBOCHUA 3HaHPIfI,
q)OpMI/IpOBaHI/Iﬂ MPAKTUYICCKUX HABBIKOB 6I/IOJ'IOI"I/ILIGCKI/IX I/ICCHGI[OBaHHfI, YCTOP'I‘{HBOFO POCTa MO3HABATCJIBHOI'O UHTEPECA IIKOJIBbHUKOB U, KaK
CJIEICTBHE BBICOKOTO YPOBHS Y4€OHOM MOTHBALIMH.

€Jb U 3a1a91

® peanH3alrsi OCHOBHBIX 0011e00pa30BaTeNbHBIX MPOrPaMM MO Y4eOHBIM ITPEAMETaM €CTECTBEHHO-HAyYHONW HANPABJICHHOCTH, B TOM YHCIIE
B paMKaxX BHEYPOUHOM EATEIbHOCTH O0YYar0IUXCS,

* pa3paboTka M peasu3alys pa3HOyPOBHEBBIX AOMOJHUTEIBHBIX 00Ie00pa3oBaTebHBIX MPOrPaMM €CTECTBEHHO-HAYYHON HAIPaBICHHOCTH,
a TAK)K€ MHBIX NPOrpaMM, B TOM YUCJI€ B KAHUKYJISIPHBINA IEPUON,



® BOBJICUCHHC YYAIUXCA U MEOAArOriiCcCKux pa6OTHI/IKOB B IPOCKTHYIO ACATCIIbHOCTD,



OpraHu3aLusi BHEYYeOHOH MeATeNIbHOCTH B KAHUKYJSIPHBIA MEpUOi, pa3padoTka M peanu3alus COOTBETCTBYIOMIMX O0pa3oBaTENbHBIX
IpOrpaMM, B TOM YHUCIIE JIJIs Jlarepeii, OpraHn30BaHHBIX 00Pa30BaTEbHBIMHA OPTaHU3ALUSIMH B KAHUKYJISIPHBIHN MEPUOL;

ITOBBLIIICHUE HpO(beCCI/IOHaJ'IbHOFO MacCTEpCTBa MEAATOTUYCCKUX pa6OTHI/IKOB LHEHTpPa, pCAIM3YOIMNX OCHOBHBIC W JOMNOJHUTCJIbBHBIC
001meoOpa3oBaTeNbHbIC TPOTPAMMBI.

Cosznanue uentpa «Touka pocray mpeanonaraer pa3BuTiue o0pasoBaTeabHON HHPPACTPYKTYPhl 001Me00pa3oBaTeIbHON OPraHU3alnH, B TOM
Yrciie OCHAIIeHHEe 001e0o0pa3oBaTeIbHOM OPraHNu3aLiH:

obopynoBaHueM, cpeacTBaMu OOYVYeHHs W BOCHHUTAHHS JJIsi WU3y4eHUs (B TOM YHCHIE SKCIEPUMEHTANIBbHOIO) MPEeIMETOB, KYPCOB,
OUCIUIUIMH (MOAyJiel) eCTEeCTBEHHO-HAYYHOH HAMPaBICHHOCTH TNPU pealu3allid OCHOBHBIX O00IeoO0pa3oBaTeNbHBIX MPOrpaMM U
JOTIOJTHUTEIBHBIX 00IIe00pa30BaTEIbHBIX MPOrPpaMM, B TOM YHUCJIE JIJIsl PACIIUPEHHsI COAEpKaHusl Y4eOHbIX MpeaMeToB « Pu3nkay,
«Xumus», «buonorusi»,

obopynoBaHueM, CpeacTBaMU OOyUEHUST U BOCIIUTAHUS JUIS PEATM3ALIH MPOTrPaMM OMOJHUTEIBHOTO O0Opa30BaHUsI €CTECTBEHHO-HAYYHON
HaIPaBJIEHHOCTE,

KOMITBIOTEPHBIM U HHBIM O0OPYIOBAaHUEM.

CoBpeMeHHbIe SKCIIEPUMEHTAIbHBIE UCCIEIOBAHUS 10 OMOJIOTHU YXKe TPYAHO MPEACTaBUTh O0€3 NCIOIb30BAHUS HE TOJIBKO aHAJOTOBBIX, HO U
U(POBBIX U3MEPUTENBHBIX NpuOOpoB. B denepanbHoM rocynapcrseHHOM obpaszoBarenpHoM ctanmgapte (PI'OC) mpommcaHo, 4TO ONHUM M3
YHHUBEPCAJIBHBIX YYeOHBIX NEHCTBHUH, MPHOOPETAEMBIX YHAITUMHUCS JOJKHO CTaTh YMEHHUE IIPOBEACHUS OMBITOB, MPOCTBIX SKCIEPUMEHTAIBHBIX
UCCIIEIOBAHMM, TIPSMBIX U KOCBEHHBIX H3MEPEHHI C HCIIOJIb30BAHINEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPHOOPOBY.

VY4eOHbI 3KCMIEPUMEHT 10 OUOJIOrMH, TPOBOIUMBIA HAa TPATULIMOHHOM OOOpyaoBaHUH, O0e3 MpUMeHeHHs U(pPOBBIX J1adOpaTOpul, He

MOKET MO3BOJIMTh B IOJIHOM MEpPE pCUIUTE BCE 3a1a4U B COBpeMeHHOfI IIKOJIE. ITO CBSA3AHO C pAAOM IIPUYIMH!

TPAAUIIHUOHHOC IKOJBHOC O60py,[[OBaHI/Ie H3-3a OIrpaHUYCHUSA TEXHUYCCKUX BO3MOKHOCTEH HE ITO3BOJISIET npoOBOAUTEL MHOTUE
KOJMYECCTBCHHBIE NCCIICAOBAHUA,

IUTATENIbHOCTD MPOBEEHHS OMOJOrMYECKHX HCCIeNOBAHUI HE BCeraa

COIJIACYETCsI C AITUTEIbHOCTBIO Y4€OHBIX 3aHATUH,

BO3MOYKHOCTB IPOBEACHNSI MHOTHX HCCIEOBAHNN OrpaHMYUBAETCS TPEOOBAHMSIMH TEXHUKH OE€30MACHOCTH U JAP.

Hugposas nadoparopust TOJHOCTBIO MEHSET METOOUKY U COIEPXKAHWE OKCIIEPUMEHTAIbHONW JEeSITeNbHOCTH M pelIaeT

BbILIETIEPEUNCIIeHHbIe TpoOsieMbl. IIIMpOKMIA CHEKTP NATYMKOB IO3BOJISIOT YYALIMMCS 3HAKOMHTLCS C MapaMerpamu OHOJOrMYecKOro
SKCIIEPUMEHTa HE TOJBKO Ha Ka4eCTBEHHOM, HO W Ha KOJUYECTBEHHOM ypoBHe. L{ndposas maboparopusi MO3BOJSET BECTH JIUTEIbHBIN
SKCHEPUMEHT JaK€ B OTCYTCTBUH 3KCIEPUMEHTATOPA, @ 4YaCTOTa UX U3MEPEHUI HENOABIACTHA YEJI0BEUYECKOMY BOCHIPHUSITHIO.

B mpouecce ¢popmMupoBaHUs SKCIEPUMEHTAIBHBIX YMEHUH YYEHHUK 00y4aeTcs MpeAcTaBisTh HHPOPMALIUIO 00 MCCIEIOBAHUN B YETHIPEX

BUaax:

B BepOAJbHOM: OITMCHIBATH OSKCIEPUMEHT, CO3[aBaTh CIOBECHYIO MOJENb JKCIEePUMeHTa, (PUKCHPOBaTh BHUMAHHE Ha H3MEPSEMBIX
BCJIMYHUHAX, TCPMHUHOJIOTHUH,

B TAOJIMYHOM: 3aIOJHATH TAOJNULBI NAHHBIX, JIEXKALINX B OCHOBE IMOCTPOEHUS rpadukoB (IPU 3TOM y yHAIIUXCS BOSHHUKAET MEPBHYHOE
NpPEACTaBICHNE O MaclITadax BEJIHYUH);



¢ B Fpa(bI/ILIeCKOM: CTPOUTDH l"pa(bI/IKI/I 10 Ta6.]'II/ILIHbIM JaHHBIM, YTO I[aéT BO3MOXKHOCTDE MEPEXOAa K BBIABUKCHUIO TUIMOTE3 O XapPaAKTCPE
3aBUCUMOCTU MCXKAY BCINMYHNHAMU (HpI/I OTOM YHUUTCIIb MMOKA3bIBACT MPEUMYIICCTBO B BU3YyaJIM3allun 3aBHUCUMOCTEN MECXKAY BCIIMYMHAMU,
HArJaJHOCTh H MHOFOMepHOCTb); B BUJAC MATCMATHYCCKUX ypaBHeHHﬁ: JaBaTb MATEMAaTUYCCKOC OINHMCAHUC B3aUMMOCBA3HW BECJIWYMH,
MaTeMaTHdeckoe 00o0ImeHue.

¢ (hOpMHUPOBAHHE UCCIIEAOBATEILCKUX YMEHUH yUAIINXCSl, KOTOPBIE BBIPAYKAOTCA B CICAYIOMINX ACHCTBUSX

1. onpenenenne mpoOIEeMBI;

MOCTAHOBKA MCCJIEI0BATENIbCKOM 3a1a4H,

MJIAHUPOBAHUE PCHICHUA 3aJa1H,

MOCTPOEHNE MOJENEH;

BBIABHUKEHHEC TUITIOTES,

SKCMEPUMEHTAJIbHAA TIPOBEPKA T'UITIOTES,

AHAJNU3 JAHHBIX SKCIIEPUMEHTOB U Ha6HIOI[eHPII>'I;

I AR AR i

8. (opmyaHMpoBaHHE BHIBOIOB.

HOCJ’IGHHI/IG roAbl y ydaluxcs Ha6J'II'OI[aeTC$I HU3KasA MOTHBALUA U3YUCHUA €CCTECCTBCHHO-HAYYHbIX NUCLHUIIIIMH U KaK CJICACTBUC MMAACHUE
Ka4ecTBa 0Opa3oBaHMSI.

IocTraBnsiemMble B IIKOJbI COBPEMEHHbIE CpPeACTBa OOy4eHUs], B paMKkax mpoekta «Todka pocTa», comepikar Kak yike XOpPOLIO HU3BECTHOE
obopynoBaHue, TaKk U MPUHLHITHAIBHO HOBOE. DTO LU(POBBIC TAOOPATOPUU M AATYUKOBBIE CUCTEMBL. B OCHOBY 00pa3oBaTeNbHON MPOrpaMMbl
3aJI0KEHO TpuMeHeHne LU(ppOoBBIX jadoparopuii. TemaThka TPEIOKEHHBIX SKCIEPUMEHTOB, KOJUYECTBEHHBIX OITBITOB, COOTBETCTBYET
CTPYKType MNpUMEpHOil 00pa3oBaTeNbHONH MPOrpaMMbl MO OHONOTWH, coaep:kanuio demepasbHOrO TOCYIAPCTBEHHOrO 0O0pa30BaTENBHOTO
crarnapta (PI'OC) ocHoBHOTrO 0011IET0 0Opa3OBaAHHSI.

PaccmoTpeHHBIe B TOCOOMH OMBITHI MPOLLTH MIMPOKYIO anmpobauio. MHOTONETHIST MPAaKTHKA UCIIONB30BAHUS XUMUYECKHX TIprdopos, LIJI
B LIKOJIE MOKAa3aJjia, YTO COBPEMEHHbIE TEXHHUECKHE CPeaCcTBa O0yUeHHs HOBOTO MOKOJEHUsI TO3BOJISIIOT JOOUTHCS BHICOKOTO YPOBHS YCBOCHHSI
yueOHOro Marepuala, YCTOWYHMBOTO POCTa MO3HABATEIbHOTO MHTEpeca LIKOJbHUKOB, T.€. MPEOAOJeTh T€ MPOOJeMbl, O KOTOPBIX TaK MHOIO
TOBOPST, KOTJIa Pedb 3aXOAHUT O COBPEMEHHOM IIKOJIbHOM OHOJIOTHYECKOM 00pa30BaHUH.

MarepuanbHo-TexHuueckass 0a3a nentpa «Touka pocta» BkO4Waer B cebsi mudposble jadoparopur, HAOOPBI KJIACCUYECKOTO
obopynoBaHus IJisl MPOBENEHUsT OMOIOrHYECKOTO MPAKTUKYyMa, B TOM YHUCJI€ C UCMOJIb30BAHUEM MHUKPOCKOIOB. YUHTHIBAS MPAKTUYECKUI OMBIT
NpPUMEHEHHsI JaHHOTO O0OpYJOBaHMsI HA YPOKax OHOJOTMH U B MPOEKTHO-HCCIEAOBATEIbCKON AEATENbHOCTH, COENaH OCHOBHOH aKIEHT Ha
onucaHnu HU(POBBIX JadopaTopuil U MX BO3MOKHOCTSX. Ilpm 3TOM nmdposbie madoparopun B KoMIuiektauuu «buomorusy, «Kogorusy,
Duznoorus» comep’kaT Kak MHIWBUAYAJIbHBIC NATUMKH, TaKk U moBTopstomuecs (tadn. 1). HazaHus mocnenHux B NMPUBEAEHHOH Tabmuie
BBbIZICJICHBl KyPCUBOM. Hanmnune mojoOHBIX MOBTOPSIIOIIMUXCS JATYMKOB PACIIUpPSieT BO3MOXKHOCTH IMEAAarora mo OpraHu3aiuu j1adbopaTopHOro
MPAKTUKYMa.



a1 JdaTyuky uu BbIX

'y, DK 'y 1 (DH3H

I'HH

Ne n/mt buonorus Oxogorus dusnonorus
1 BrnaxuocTtu Bo3ayxa BrnaxuocTu Bo3ayxa ApTEpHanbHOTO ABJICHUS
2 DJIEKTPOIPOBOIUMOCTH DJIEKTPONPOBOIUMOCTH Ilynbsca
3 OcseméHHocTu Ocseménnoctu OcseménHocTu
4 pH pH pH
5 Temnepatypsl OKpyKaroIEen Cpebl Temnepatypsl OKpyKaroIen Cpeabl Temnepartypsl Tena
6 HuTtpar-uonos YHacToThI NbIXaHUS
7 XJ10pUa-nOHOB YckopeHus
8 3ByKa KT
9 BnaxxHocty nouBbl Cubl (3promerp)

10 Kucnopona

11 Ontryeckoii TIOTHOCTH 525 HM (KOJIOpUMET))
12 Onrtuueckoii iotHocTH 470 HM (KOJIOPUMETD)
13 MyTtHocTH (TypOugumerp)

14 Oxkucu yriepoaa

JlaTuuKy U AOTIOJIHUTENbHBIE MaTepHAaIIbl (IEPEXOTHUKH, YYBCTBUTEIbHBIE 3JIEMEHTBI, METOTHUYECKHE MaTePUaJIbl, 3aPsiTHOE YCTPOHCTBO U
Ip.) KOMIUIEKTYEOTCSI B KOPOOKH-4€MOTaHBbI.




YueOHO — METQANYECKHH KOMILICKT

» Ilporpamma ocHOBHOro o0imero oOpasoBanusi mo Ouosormu. 5—9 kiaccel. Apropel: B. B.Ilaceunuk, B. B.Jlatrourus,
I' T IIseuos, 2021

buonorus. bakrepuu, rpubsl, pacrenus. S ki.: yued. st odmeoOpazosat. Yupexnenuii . - B. B. [Taceunnk. — M.. — IIpocsemenue, 2023.
Buonorusi. MEOroo6pasue moKpbITOCEMEHHBIX pacTeHul. 6 Ki1.; yued. nist obmeoOpasosar. yupexnennii / B.B. Ilaceunuk. — M..;
IIpocsewmenue, 2022.

> buonorus. XXusorHeie. 7 ki1.: yuel. ans obmeodpazosar. yupexnenuii / B.B. Jlatrommn, B.A. Hankun. — M.: Ilpocsernenue, 2021.

> buonorus. Uenosek. 8 ki.: yued. mis odmeodpasosar. yupeskaenuii / B.B.Ilaceunuk. — M.: IIpocsemnenne, 2020.

> buonorus 9 xi.: yued. nnst odmeodpaszosar. yupexxaenuii / B .B. Ilaceunuk, M.: [Ipocsemenue, 2021
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1) Ilnanupyembie pe3yabTaThl 0CBOCHHS Y4€0OHOI0 nmpeamMera.
JInuHoCTHBIE Pe3y/IbTATHI

Yyamuecs: TOKHbBI, — HCIBITBIBATH YyBCTBO FOPAOCTH 32 POCCUHCKYIO OMOIOrHYeCKYIO HAYKY,
— CIIeANTH 3a COOFOACHUEM TTPABIIT TIOBENEHUS B TIPUPOJIE,
— MOHUMATh OCHOBHBIE (DAKTOPBI, OMPEAEISIONINEe B3AUMOOTHOIIEHHUS YeJIOBEKa 1 MPUPOIBI,
— YMETb PEaN30BbIBATh TEOPETUUECKHE MO3HAHUS HA MIPAKTUKE;
— MOHHMMATh LEHHOCTh 30POBOro U 0e30macHoro o0pasa KU3HY,;
— TPU3HABATH LIEHHOCTD JKU3HH BO BCEX €€ MPOSBICHUSX U HEOOXOAUMOCTh OTBETCTBEHHOT'O, OEPEKHOTO OTHOIIEHUS K OKPYKAKOIIEH Cpere;
— OCO3HaBaTh 3HAYEHHE CEMbH B JKM3HHU YeJIOBeKa U OOIIECTBa,;
— MPUHUMATH LICHHOCTH CEMENHOMN KU3HH,
— YBaXKUTENBHO U 3a00TIIMBO OTHOCHUTBHCS K YIEHAM CBOCH CEeMbH,
— TIOHUMATh 3HAYeHHe OOYYeHUs )il MOBCEIHEBHOM KM3HU M OCO3HAHHOTO BhIOOpa npodeccum;
— TPOBOIUTH PadOTy HAJl OIIUOKAMU JJIsSi BHECEHUS] KOPPEKTHUB B YCBAUBAaE€MbIE 3HAHUS,
— TPU3HABATH MPABO KAKAOTO Ha COOCTBEHHOE MHEHUE,
— ¢opMupOBaTH IMOLIMOHAILHO-TIOJIOKUTENILHOE OTHOIIIEHHE CBEPCTHUKOB K cede uepe3 rryOoKoe 3HAHUE 300JI0TMIECKON HayKH,
— TPOSIBJISITH TOTOBHOCTH K CAMOCTOSTEIbHBIM TOCTYTKAM U IEHCTBUSAM Ha OJ1aro mpupoIbL;
— yYMETb OTCTauBaTh CBOIO TOUKY 3PEHHUS,
— KPUTHUYHO OTHOCUTBCS K CBOUM IOCTYTKAM, HECTHU OTBETCTBEHHOCTD 32 UX MOCIEACTBUS,
— YMeTb CJIyIIATh U CIBIIATh IPYroe MHEHUE, BECTU JUCKYCCUIO, OTIEPUPOBATh (haKTaMU KaK JUTsl TOKA3aTEeNbCTBA, TAK U ISl OMPOBEPKEHUS
CYILIECTBYIOIIETO MHEHUS.



MeTtanpeaMeTHbIE Pe3yJIbTATHI
MeXnpeaMeTHbIC TOHS THS:
CHUCTEMAaTH3MPOBATh, COIMOCTABIATh, AHAIM3UPOBATb, O0OOINATP ¥ HMHTEPIPETUPOBATH HMH(MOPMALMIO, CONEPIKAIMYIOCS B  TOTOBBIX
UH(POPMALMOHHBIX O0BEKTaX;
BBIICNATh TJIABHYI0 U H30BITOUHYIO WH(POPMALIMIO, BBINIOJHITH CMBICJIOBOE CBEPTHIBAHHE BBIIEICHHBIX (DAKTOB, MBICHEH, MpPEICTABIATH
UH(POPMALIUIO B CKATOH CIOBECHON opMe (B BUAE IIJIaHA WM TE3UCOB) M B HATJISITHO-CHMBOJIMYECKON Gopme (B Buae TadnuL, rpaduuecKux cxem
U TUarpaMM, KapT MOHSATHI — KOHLENTYaJIbHBIX AHATPAMM, OTIOPHBIX KOHCIIEKTOB);
3aIOJHATD U JOTOJHATH TaOJHIIBI, CXEMBbI, IHATPAMMBbI, TEKCTHI
OBJIaieHHe OOYYarOIIMMUCS OCHOBAMH YHMTATENbCKOH KOMIETEHLMH, MPUOOPETeHNEe HABBIKOB PabOThl ¢ MH(pOpManMeH, ydyacTHe B MPOEKTHOM,
UCCIIEIOBATEIBCKON AEATEIbHOCTH.

PervisgaTHBHLL :

YMeHHe CaMOCTOSITENTbHO ONPENENATh e O0Y4eHNUs, CTABUTh U (POPMYIIHPOBATH HOBBIE 3a71a4 B yueOe U O3HABATENbHON NeATEIbHOCTH,
pa3BUBATh MOTHBBI U HHTEPECHI CBOEH MMO3HABATEIBHON NesTebHOCTH. OOyHarOIHIAC CMOXKET:

aHAJM3MPOBATh CYLIECTBYIOIINE U INIAHUPOBATh Oyayiue 00pa3oBaTeIbHbIE PE3YJIBTATHL,

uaeHTUGUIHPOBATH COOCTBEHHBIE MPOOJIEMBI U OMPENENSITh TJIABHYIO MPOOJIeMY;

BBIIBUTATh BEPCUH PEIIEHUs MPOOIEMBL, (POPMYIHPOBATH TMIIOTE3bI, MPEABOCXUIIATh KOHEUHBINA PE3yJIbTaT,

CTaBHTbH LIEJb IEATEIbHOCTH Ha OCHOBE ONPENETICHHON MPpoOJIeMbl U CYIIECTBYIOIINX BO3MOXKHOCTEH;

(bopmynHpoBaTh y4eOHBIE 3a1a4H KaK Iaryd JOCTHKEHUS IOCTABJICHHON e IesITeIbHOCTH;

00OCHOBBIBATh LIEJIEBBIE OPUEHTHPHI U IPUOPHUTETHI CCBUIKAMU Ha LIEHHOCTH, YKa3bIBasi 1 0OOCHOBBIBASI JIOTHUECKYIO MTOCIEN0BATEIbHOCTD
I1aroB.

YMeHHe CaMOCTOSTENBbHO IUIAHUPOBATD IyTH TOCTHKEHUS 1IeJIel, B TOM YHCIIe aJbTePHATHBHBIC, OCO3HAHHO BBIOMPATh Hanboee

3¢ dekTuBHBIE CIOCOOB! peIeHNsT YIeOHBIX 1 MO3HABATENbHBIX 3a1a4. OOy4aromuncs CMOXKET:

OTpeAeNsiTh HEOOXOAUMbIE NeHCTBHE(S1) B COOTBETCTBHHM C Y4eOHOMH U MO3HABATEIbHON 3a/1a4eil  COCTABJISITh AJITOPUTM UX BBITIOJTHEHMUS,
00OCHOBBIBATh U OCYIIECTBIISATH BBIOOP Hanboee 3¢ppekTHBHBIX cIOCOO0B peleHns yueOHbIX 1 TO3HABATEIbHBIX 331a4,

OTIpeNeNATE/ HAXOAUTD, B TOM YHCIIE U3 MPEIJIOKEHHBIX BAPHAHTOB, YCIOBHS AJIS1 BBIITOJHEHNST y4eOHOM 1 TO3HABATEIbHON 3a1a4H,

BBICTPAUBATD JKU3HCHHBIC TIJIAHBI HA KPATKOCPOIHOEC 6yz[ymee (SaﬂBJ'IﬂTb LHEJICBBIC OPUCHTUPBIL, CTABUTH dAACKBATHBIC UM 3a4a41 U



npeayaraTe 1eHCTBHS, YKa3biBas 1 0OOCHOBBIBAsK JIOTHUYECKYIO MOCIIEIOBATEIBbHOCTD LI1aroB);

BBIOMPATH U3 MPENIOKEHHBIX BAPHAHTOB M CAMOCTOSTEILHO HCKATh CPEICTBA/PECYPCHI IS PEIlEHUs 3a1a4H/JOCTH)KEHUS LIEJIH;

COCTABJIATH TUIAH PEIIEHUs MPOOIEMBI (BBITOJHEHHS TPOSKTA, IPOBENECHUS HCCIIEIOBAHUS);

OTIpeneNATh NOTEHINAJbHbIE 3aTPYAHEHUS P pelieHNH yueOHON 1 MO3HABATENIbHON 3a7]aui 1 HAXOJIUTD CPENICTBA JJISl MX YCTPAHEHHS,

OIUCHIBATH CBOH OIBIT, O(pOPMIISIS €r0 IUIs Tepeaadn IPYrHM JIOIIM B BU/I€ TEXHOJOTHH PELICHHS MPAKTUIECKHX 3a/1a4 OTPEIEICHHOTO

KJIacca,

IUTAHUPOBATh U KOPPEKTUPOBAThH CBOK MHAUBUAYAIBbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

YMeHue COOTHOCUTb CBOM [EHCTBHUS C IUIAHUPYEMBIMH pe3YyJbTaTaMM, OCYLIECTBISATH KOHTPOJb CBOEHU MEATEIbHOCTH B IpoLEcce
TOCTIDKEHUST Pe3yJbTaTa, ONpPenessiTb CrocoObl NEeHCTBUN B paMKax NMPENJIOKEHHBIX YCIOBUH U TpeOOBaHUH, KOPPEKTUPOBATH CBOM JEHCTBUS B
COOTBETCTBUH C U3MEHsFOIIEHCs cuTyaruei. OOyuaromuiicss CMOXKeT:

OTIpPeNeNATh COBMECTHO C IENaroroM M CBEPCTHUKAMH KPUTEPHH IUIAHUPYEMBIX PE3YJIbTATOB M KPUTEPUH OLIEHKU CBOEH yueOHOH
NEsITEeIbHOCTH,

CHCTEMATH3MPOBATh (B TOM YHCIIE BbIOMPATh NMPUOPHUTETHBIE) KPUTEPHU IUIAHHUPYEMBIX PE3YJbTaTOB U OLEHKH CBOEH NESTENbHOCTH,

OTOMPATh UHCTPYMEHTHI JISl OLIEHUBAHUS CBOSH NEATENIbHOCTH, OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH B PaAMKax
MPEUIOKEHHBIX YCIOBUN U TPeOOBAHUIA,

OLIEHUBATb CBOIO JIE€ATENILHOCTD, APTYMEHTUPYSI MIPUYUHBI JOCTHUXKEHUS WIH OTCYTCTBUS IJIAHUPYEMOI'O PE3yJIbTaTa,

HAXOIUTh JOCTATOYHBIE CPEACTBA AJISl BBITOJHEHHS yUeOHBIX AEHCTBUI B M3MEHSIOIIENCS CUTYyalluy H/WITH MTPU OTCYTCTBUH ILUIAHUPYEMOTO
pes3yJIbTaTa,

paboTast o CBOEMY IUIaHYy, BHOCUTh KOPPEKTHBBI B TEKYLIYIO AEATEIBHOCTh HA OCHOBE aHAJIM3a M3MEHEHUH CUTYALNH JJIs1 IOy 4EeHUs
3aIIAHUPOBAHHBIX XapaKTEPUCTHK MPONYKTA/Pe3yIbTaTa,;

YCTaHaBJIMBATD CBSI3b MEXKy MOJYYEHHBIMU XapPAKTEPUCTUKAMU POAYKTA U XapAKTEPUCTUKAMHU MPOLIECCa AEATEIBHOCTH U MO 3aBEPIICHUN
NEeSATEeIbHOCTH MpeasaraTb N3MEHEHNE XapaKTePUCTHUK MPoLecca JIsl OJMyUYEeHUs! YIy4YIIEHHBIX XapaKTePUCTUK NPOAYKTA,

CBEPATH CBOU JIEHUCTBUSI C LIENIBIO U, TPU HEOOXOMUMOCTH, UCTIPABIISTH OITHOKH CAMOCTOSATENBHO.

YMeHHe OLleHUBaTh MTPABUIBHOCTD BBITIOJHEHUS Y4eOHOH 3a/1a4H, COOCTBEHHbIE BO3MOXKHOCTH e¢ perneHus. O0yJaromuics: CMOXKET:

OTIPENeNATh KPUTEPHH NMPABUIBHOCTH (KOPPEKTHOCTH) BHIMOJIHEHUS YUeOHOH 3a/1a4H;



aHAJIU3UPOBATh U OOOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTAPUS AJIs1 BBITIOJHEHUsT Y4eOHOM 3a1a4y;

CBOOOTHO MOJIb30BATHCS BBIPAOOTAHHBIMU KPUTEPUSIMHU OLICHKH M CAMOOLIEHKH, HCXOZSI M3 LIEIH U HMMEIOLIUXCS CPENICTB, Pa3indast
pe3yJbTaT U CroCOObI ASHCTBU,

OLIEHUBATh MPOAYKT CBOEH NEATETLHOCTH IO 3aJaHHBIM H/HJIH CAMOCTOSTENILHO ONPEACICHHBIM KPUTEPHUSIM B COOTBETCTBUH C LIEJIBIO
e TeTbHOCTH,

00OCHOBBIBATh JOCTH)KMMOCTB II€JTH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX
pecypcos;

(buKCcHpOBaTh U AHATM3UPOBATH AMHAMUKY COOCTBEHHBIX O0Pa30BaTENbHBIX PE3YJIbTATOB.

BnaneHue ocHOBaMU CaMOKOHTPOJISL, CAMOOLIEHKH, IPUHATHUS PEIISHUI U OCYIIECTBIICHHSI OCO3HAHHOTO BBIOOpa B yUeOHOH 1
no3HaBaTeIbHOH. OOy4aroIuicss CMOXKET:

HaOJIIOIaTh M aHAJTM3UPOBATh COOCTBEHHYIO YUEOHYIO U TIO3HABATENbHYIO AESITEIbHOCTD U IEATENBHOCTD APYTHX O0YYaOIIUXCs B TIPOLIECCe
B3aHMOIIPOBEPKH,

COOTHOCHTD PeaJIbHbIE U TUNIAHUPYEMBbIE PE3YJIbTAThl HHIANBUAYAIBHOW 00Pa30BaTENbHON AESITEIbHOCTH U 1€J1aTh BBIBOBI,

NPUHUMATD PELIeHHEe B Y4eOHOW CUTyalluy U HECTH 32 HErO OTBETCTBEHHOCT;

CaMOCTOSITEJIbHO OTPENENATh MPUIHHBI CBOETO YCIIeXa MM HEYCIeXa U HaXOOUTh CIIOCOOBI BBIXOJA U3 CHTYALIMH HEYCIIEXa,

PETPOCHEKTHBHO OIPENEINATh, KaKhe AeHCTBUS MO PELICHHUIO YueOHOM 3a1a4y WK TTapaMeTPhl 3TUX ASHCTBUH MPUBENH K TOJTYyYEHUIO
UMEIOILErocs MPOAYKTa y4eOHOM NeATEeIbHOCTH,

JIEeMOHCTPHPOBATh TPUEMBI PETYJISLUN MCUXO(PU3UOIOTHUECKNX/ SMOLMOHANBHBIX COCTOSIHUN UIsI AOCTIDKEHUsS! d(¢eKTa yCIOKOSHUs
(ycTpaHeHUsT SMOIMOHAJIBHONW HampsKeHHOCTH), 3(dexra BOcCTaHOBICHUS (OCTA0JIeHHs MPOSIBICHUN yTOMIIeHUs1), 3(dekrTa aKTHUBH3AIUH

(ToBBIIEHNST ICUXO()U3HONOTNIECKOH PEAKTUBHOCTH).



Ilo3HaBaTenpnpic YV/I

YMeHHe OIpenensaTb IOHATHS, CO3aBaTh OOOOIIEHHWS, YCTAaHABJIMBATH AHAJIOTWH, KJIACCU(UIMPOBATH, CAMOCTOSTEIBHO BHIOMPATH
OCHOBaHUSI M KpUTEpHH [UIs KJIacCU(UKAIMK, YCTAHABJIUBATHL MPUYUHHO-CIICCTBEHHBIE CBSI3H, CTPOHUTH JIOTUYECKOE PaCCYXKICHHE,
yMO3aKII0YeHre (MHAYKTUBHOE, EAYKTHUBHOE, 110 aHAJIOTUU) U J1eJ1aTh BBIBOJBL. OOy4arOIUNACs CMOKET:

e TOAOUPATH CJIOBA, COMTOTYMHEHHBIE KIIFOUEBOMY CJIOBY, OTPENEISIOINE €r0 MPU3HAKN U CBOMCTBA,

e BBICTPAHBATh JIOTHUECKYIO LEMOYKY, COCTOSIIYIO U3 KJIFOUEBOrO CJIOBA M COMTOTYMHEHHBIX €My CJIOB;

e BBIIENISATH OOIIMIA MPU3HAK ABYX WJIH HECKOJIBKUX MPEIMETOB MU SIBICHUH 1 OOBSCHSATH UX CXOJCTBO;,

e OOBEOUHSTH MPEAMETHI U SIBJICHUS B TPYIIIIHI 10 ONPEACTICHHBIM MPU3HAKAM, CPABHUBATD, KjaccuuuuposaTh u 00001maTh GakTel 1
SIBJICHUS,

e BBIJICJISATH SIBJICHHE U3 OOILIEro psiia APYTUX SIBICHUH;

e OmpenessiTb OOCTOSITENLCTBA, KOTOPBIE MPEIIISCTBOBAIN BOSHUKHOBEHUIO CBSI3H MEXKAY SIBJICHUSIMH, U3 3TUX O0CTOSITENIbCTB BBIICISITh
OTIPEAEISIONINE, CIIOCOOHBIE OBITh MPUYUHOW JAHHOTO SIBJICHUS, BBISIBIISITD IPUYUHBI U CIICACTBUS SIBJICHHIA,

e CTPOUTH PACCYKACHHE OT OOIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX SIBJICHUH K OOIINM 3aKOHOMEPHOCTSIM;

e CTPOUTH PACCYKACHHE HA OCHOBE CPABHEHUS MPEIMETOB U SIBJICHUH, BBIIEISSI PU 3TOM OOIIHNe MPU3HAKH,

e H3JIaraTh MOJYYEHHYIO HH(GOPMALMIO, HHTEPIPETHPYS €€ B KOHTEKCTE pelIaeMoil 3a1auuy;

e CaMOCTOSITENIbHO YKa3bIBaTh HAa HH(POPMALIMIO, HYKIAIOINYIOCA B IPOBEPKE, MPEAJIaraTh 1 MPUMEHSITh CIIOCO0 MPOBEPKHU TOCTOBEPHOCTH
uHpopMauuy,

o BepOaNN30BaTh YMOLIMOHAIBHOE BIIEYATIICHHE, OKa3aHHOE HA HETO HCTOYHHKOM,

e OOBSCHATH SIBJICHUSI, MPOLIECCHI, CBS3HM M OTHOIICHHUSI, BBISIBJISIEMbIE B XO/IE IO3HABATEILHON U HCCIIENOBATEIBCKON AesITEIbHOCTH
(nmpuBOANTH OOBSICHEHHE C H3MEHEHHEM (POPMBI IPEACTABIIEHUS; OOBSICHSITh, AETATU3UPYS UITH 000011ast; OOBACHATD ¢ 3aJaHHOM TOYKH 3PEHUSs ),

e BBISIBJISITH M HA3BIBATH MPUYUHBI COOBITUSI, SIBJICHUS], B TOM YHCJI€ BO3MOXKHbBIE / HAMOO0JIee BEPOSTHBIC MPUYUHBI, BO3MOKHbBIE
MOCJICAICTBYSI 3aIaHHON MPUYHHBI, CAMOCTOSITEIFHO OCYINECTBIISIS MPUYUHHO-CJICICTBEHHBIN aHAJHU3,;

e JeNaTh BBIBOJ HA OCHOBE KPUTUYECKOTO aHAJIN3a Pa3sHbIX TOYEK 3PEHHUs, TIOATBEPKIATh BBIBOA COOCTBEHHON apryMeHTaIel T
CaMOCTOSITEJTbHO MOJTYYCHHBIMU JAHHBIMU.

VMmenune CO31aBaThb, MPUMECHATDL U HpeO6paSOBbIBaTb 3HAaKU U CUMBOJIbL, MOOECIIU U CXEMbI IJIs1 PCLICHUA yLIe6HbIX U ITO3HABATECJIbHBIX 3aJda4.



OO0yJaromuiicss CMOKET:

e 0003HaYaTh CUMBOJIOM M 3HAKOM MPEIMET W/HJIH SIBJICHUE,

e ONpenessATh JIOTHYECKHE CBA3H MEKAY MPEeAMETaMU W/ UK SBJIeHUsIMU, 0003HAYaTh JAHHBIE JIOTHUECKHE CBSI3H C MOMOILbIO 3HAKOB B
CXeMe;

e CO371aBaTh a0CTPAKTHBIN MIIM peasibHBIN 00pa3 mpeaMeTa v/ i sBICHHS,

e CTPOUTH MOJEJB/CXEMY HAa OCHOBE YCJIOBHIA 3a/1a41 W/WH criocoda ee pereHus,

e CO37aBaTh BepOasibHbIE, BEIECTBEHHbIC U MH(POPMALOHHBIE MOJIEIIH C BbIIEJIEHHEM CYIIECTBEHHBIX XaPAKTEPUCTHK O0OBEKTa JIJIsI
orpezeseHus crnocoda peLieHus 3aJa4i B COOTBETCTBUH C CHTYaLUeH;

e MpeoOpa3oBbIBATH MOJEIH C LIEJIbIO BbISIBJICHHUS OOLIMX 3aKOHOB, OMPEASSIOLINX JAHHYIO MPEAMETHYIO 00J1aCTh;

e TEPEBOJIUTH CIOKHYIO MO COCTABY (MHOTOACTIEKTHYIO ) HH(POpMALHIO 13 Tpaduieckoro uid (GopmMain30BaHHOTO (CUMBOJIBHOTO)
MPEICTABJICHHS B TEKCTOBOE, U HA00OPOT;

e CTPOHTD CXEMY, AJITOPUTM [EHCTBUS, UCTIPABIISITh WJIM BOCCTAHABIMBATH HEM3BECTHBIN paHee aJroOpUTM Ha OCHOBE UMEIOLLIErocs 3HAHHUS
00 o0beKkTe, K KOTOPOMY MPUMEHSIETCS AIITOPUTM,

e CTPOHTD I0KA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO,

e AHANU3UPOBATH/PedIEKCUPOBATHOMBIT Pa3paboTKU U peasu3aluy y4eOHOTO MPOEKTa, HCCIEAOBAHMUS (TEOPETHYECKOr0, IMITUPUIECKOTO)
Ha OCHOBE MPeJIOKEHHOH MPOOIeMHON CUTYALMHY, TOCTABJICHHOW LEH W/HIH 33JaHHBIX KPUTEPUEB OLIEHKHU MPOAYKTA/pe3yJbTara.

CwpbicioBoe uterne. OOyYarOIHMIACS CMOKET:

e HAXOAWTH B TEKCTE TPeOyemMyro HHPpOpMALHIO (B COOTBETCTBHH C IIEJISIMHU CBOEH NESTEIBHOCTH);

e OpPUEHTHUPOBATHCS B COACPIKAHMH TEKCTA, MOHUMATh LIEIOCTHBII CMBICT TEKCTA, CTPYKTYPUPOBATh TEKCT;,

e YCTAHABIMBATH B3AUMOCBSI3b OMUCAHHBIX B TEKCTE COOBITHIA, SIBICHUH, MPOLIECCOB;

e PE3IOMHPOBATH [NIABHYIO U/ICIO TEKCTA,

e MpeoOpa3oBbIBATH TEKCT, KIIEPEBOS €ro B APYIYIO MOJAIBHOCTh, HHTEPIPETHPOBATb TEKCT (XYI0KECTBEHHBIN U HEXYI0KECTBECHHbIH —
yueOHBIH, Hay4HO-TIONYJIPHBINA, HHPOPMALIMOHHBIH, TEKCT non-fiction),

e KPUTHYECKU OLEHUBATh COepikaHue U HOpMy TEKCTa.

cI)OpMI/IpOBaHI/Ie " Pa3BUTUEC SKOJIOTHMYECKOIr0 MBIUNUICHUA, YMEHUE TIPUMECHATH €0 B 1'103HaBaTe.]'IbHOI\/'Ij KOMMYHPIKaTI/IBHOfI, COHHaHbHOﬁ



npakTUke U npodeccuonanbHoM opueHTauu. OOyHaIOIMIACS CMOXKET:
e OIpenesATh CBOE OTHOLIEHUE K MPUPOIHON Cpere;
e AHATM3UPOBATH BIHMSHUE KOJOTHUYECKUX (PAKTOPOB HA Cpeny OOUTAHMSI JKUBBIX OPTaHHU3MOB;
e TIPOBOJUTDH MPUUYMHHBIA U BEPOSTHOCTHBIH aHAJIN3 SKOJOTMYECKUX CUTYaLUH,
e TIPOTHO3MPOBATH U3MEHEHMsI CUTYAaLlUU TIPU CMEHe EHCTBHs OHOTO (pakTopa Ha AeiicTBre npyroro GakTopa;
e PacCIpPOCTPAHATDH IKOJOTHUECKUE 3HAHUS M YUACTBOBAThH B MPAKTHUECKUX JAeJIax MO 3aIIUTEe OKPYKAIOIEH Cpems,
e BBIPAXKATh CBOE OTHOILICHHUE K MPUPOJIE Yepe3 PUCYHKH, COUMHEHHS, MOJEIH, TPOEKTHBIE PaOOTHI.
o Pa3BuTHE MOTHMBAIIMY K OBJIAJICHHUIO KYJIBTYPOH aKTUBHOTO HUCIIOJIb30BAHUS CJIOBapel U IPYyTUX MOMCKOBBIX crcTeM. O0ydaromuiics
CMOXKET:
e ompenensiTh He0OXOMUMBbIE KJIFOUEBbIE IIOMCKOBBIE CI0BA U 3aIIPOCHI,
® OCYLIECTBIISITH B3AaMMOJCHCTBHUE C SJIEKTPOHHBIMH MOUCKOBBIMH CHCTEMaMH, CJIIOBAPSIMH,
¢ (QopMHPOBATE MHOXKECTBEHHYIO BBIOOPKY M3 IMOMCKOBBIX HCTOUYHUKOB JUIsI OOBEKTUBU3AINU PE3YJIbTATOB TONUCKA,

e COOTHOCUTDH MOJYUYCHHBIC PE3YJIbTATHI TIOUCKA CO CBOEH HEeATeJIbHOCTBIO.

Komvmynukarupneie YV/I

YMeHre OpraHu30BbIBaTh yueOHOE COTPYIHNUECTBO U COBMECTHYIO JESTEIBHOCTD C YUUTEIEM U CBEPCTHUKAMH, paboTaTh HHANBUAYAJIBHO
U B TpyNIe. HaxOAWTh OOINee pelleHHe M paspelaTb KOH(IMKTBI HA OCHOBE COTJIACOBAHUS MO3UIMH M y4eTa WHTEpecoB; (hOPMYIHPOBATH,
apryMEHTHPOBATh M OTCTAUBATh CBOE MHeHHE. OOYJarOLIHIACS CMOXKET:
-ONpPeAeNATh BO3MOXKHBIE POJIM B COBMECTHOH JIESITEIbHOCTH,
-ArPaTh OMPEIEIEHHYIO POJIb B COBMECTHOM JESITEIIbHOCTH;
-IPUHUMATh TTO3ULUI0 COOECENHNKA, TTOHUMAsl MTO3UIHIO APYTOro, pa3iinyaTh B €0 PEYH: MHEHHE (TOUKY 3pPEHUs), JOKA3aTeIbCTBO (ApPTYMEHTBI),
(bakThI;, THIIOTE3bI, AKCHOMBI, TEOPHH;
-ONpPEeAeNATh CBOU NEHCTBUS U NEHCTBHS MApTHEPA, KOTOPBIE CIIOCOOCTBOBAIN MM MPEMSITCTBOBAIN MPOAYKTUBHON KOMMYHHUKALUH;
-CTPOUTH MO3UTHBHBIE OTHOIIEHUS B MpoLecce yueOHOM U O3HABATEIbHON AEATENbHOCTHY,
KOPPEKTHO M apTYMEHTHPOBAHHO OTCTAMBATh CBOKO TOUKY 3PEHUS, B TUCKYCCHH YMETDh BbIIBUTaTh -KOHTPAPTYMEHTHI, iepedpasupoBaTh CBOO

MBICJIb (BJ'IaI[eHI/Ie MEXaHU3MOM 3KBHBAJICHTHBIX SaMeH);



-KPUTHYECKU OTHOCUTBCS K COOCTBEHHOMY MHEHHIO, C TOCTOMHCTBOM MPU3HABATH OIMOOYHOCTH CBOETO MHEHHMS (€CII OHO TAaKOBO) U
KOPPEKTUPOBATD €rO0;

-TpenJiararh ajJbTePHATHBHOE PELICHNE B KOH(PINKTHON CUTYALUH;

-BBIICIISITH OOIIYIO TOUKY 3PEHUs B TUCKYCCHH,

-IIOTOBAPUBATHCS O MPABHJIAX U BOIMPOCAX AJIsi 0OCYKIAECHUSI B COOTBETCTBUH € TIOCTABJIEHHOHN Mepern IPyIoi 3aaaqeii;

-OpraHu30BbIBATH yUeOHOE B3aMMOACHCTBHUE B IPyIIe (ONpeaesTh OOLIIe LenH, PaCIPeAesiTh POJIH, AOTOBAPUBATECS IPYT C IPYTOM U T. 11.);
-yCTpaHITh B paMKax IHAJOra pa3pbiBbl B KOMMYHHKALUH, OOYCIIOBJIEHHbIE HEMOHMMAaHHEM/HENPUATHEM CO CTOPOHBI COOECeNHWKa 3a/1adu,
(bopMBI WK Copep KaHUs TUAJIOTA.

YMeHHe OCO3HAHHO MCIOJIb30BATh PEUEBbIE CPEACTBA B COOTBETCTBUM C 3alad€d KOMMYHMKALMM JI BBIPAXKEHUS CBOUX YYBCTB, MBICIEH U
noTpeOHOCTEN IS TJIAHUPOBAHUS W PETYIISILIUKN CBOEH AESITENIbHOCTH, BJIaJIEHHUE YCTHOW M MUCHbMEHHOH PEYbI, MOHOJOTHYECKOH KOHTEKCTHOU
peubto. O0y4aromuncs: CMOXKET:

-ONpeAeNATh 3a1a4y KOMMYHHUKALIUK M B COOTBETCTBUH C HEll OTOMpAaTh peveBble CPEACTBA;

-0TOMpaTh U UCIIONIB30BATh PEUEBBIC CPEICTBA B MPOLIECCE KOMMYHHUKALIUH C APYTHMH JIFOIbMU (THAJIOT B Iape, B MAJIOW TPYIIE U T. 11.);
-TIPENCTABIISATh B YCTHOH MJTM MUCbMEHHOH (hOpMe pasBepHYTHIH IJIaH COOCTBEHHOH N1EATENbHOCTH,

co0uo1aTh HOPMBI yOJIMYHON pedn, perjJaMeHT B MOHOJIOTE U TUCKYCCHHU B COOTBETCTBUU C KOMMYHUKATUBHON 3a/1a4eit;

-BBICKA3bIBaTh U OOOCHOBBIBATh MHEHHE (CY)KICHHE) U 3alpalluBaTh MHEHIE TAPTHEPA B paMKaxX JHAJIOra,

-IPUHUMATh PEIICHUE B XOJ€ TUAJIOra 1 COTJIACOBBIBATH €r0 C COOECENHUKOM,

-CO371aBaTh MUCHbMEHHBIC «KJIMIIHPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCMIOIB30BAaHUEM HEOOXOIUMBIX PEUEBBIX CPEICTB,

-HCIIONIb30BaTh BepOabHbIE CPEACTBA (CPENCTBA JIOTHYECKOH CBSI3U) IJIs1 BBIAEIIEHHUS! CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHHS,

-HCIIOJIb30BaTh HEBEPOAIbHBIE CPEACTBA MITH HAMISIAHBIE MATEPUAIIBI, TOATOTOBICHHbIE/OTOOPAHHBIE IO/ PYKOBOJACTBOM YUYHTEIS,

-Z1eJ1aTh OLIEHOYHBIN BBIBOA O JOCTHXKEHHUH LIEJIM KOMMYHHUKALMU HEMOCPEICTBEHHO MOCIIE 3aBEPIICHUS] KOMMYHUKATUBHOIO KOHTAKTa U
00OCHOBBIBATb €TO.

dopMHUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIONB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHOosorui (nanee — UKT).
OOyJaromuiicss CMOKET:

-HEJICHAITPABJICHHO UCKATh U UCTIOJB30BaTh I/IH(I)OpMaLII/IOHHbIe PECYPChI, HeO6XOI[I/IMbIe AJIs PEIICHUA yLIe6HbIX " NPAKTUYICCKHX 3aAa4 ¢ MOMOLIbIO



cpeacts UKT;

-BbI6I/IpaTb, CTPOUTb M HCIIOJB30BATh AACKBATHYHO I/IH(I)OpMaLII/IOHHYIO MOICIb OJid mepeaavyn CBOUX MBICIIEN cpeacrBaMu €CTCCTBECHHBIX U
(I)OpMaJ'IbeIX A3BIKOB B COOTBETCTBUU C YCJIOBUSAIMU KOMMYHUKALIUH,

-BbIACJIATH I/IH(I)OpMaL[I/IOHHHﬁ ACIICKT 3aJa4u, ONCPUPOBATh JaHHBIMU, UCIIOJIB30BATh MOACIIb PCIICHUA 3a0a4H,

-UCITIOJIB30BATE KOMIIBIOTCPHBIC TEXHOJOTHUU (BKJ’IIOLIaﬂ BbI60p AACKBATHBIX 3aAa4Y€ HUHCTPYMCHTAJBHBIX HPOTpaMMHO-AaIlMNapaTHBIX CPEACTB U
CepBI/ICOB) AJI pELICHUSA I/IH(I)OpMaLII/IOHHbIX U KOMMYHUKAITUOHHBIX yLIe6HbIX 3aaa4, B TOM YHUCJIC. BBIUYHUCIICHUE, HAITUCAHUE TTHUCEM, CO"II/IHGHI/II\/'I,
JOKJIAIOB, pedeparos, CO3naHNe MPE3CHTALMH U 1p.;

-UCIIOJIb30BATDb I/IH(I)OpMaL[I/IIO C YUE€TOM S3TUUCCKHUX U IMPAaBOBBIX HOPM,

-co3aaBaTh MH(POPMALIMOHHBIE PECypChl Pa3sHOIO THIA M IJsl Pa3sHbIX ayAUTOpHH, coOmonate HHOOPMALMOHHYK) THUTHEHY W IpaBHia

UH(POPMALIMOHHON O€30MaCHOCTH.
IlpeaMeTHEIC PE3VILTATDI:

B pesyabTare nzyuenusi Kypca 0HOJI0THH B OCHOBHOI 1IKoOJ1€:

BBINYCKHUK HAYYMTCH TOJNB30BATHCS HAYYHBIMH METONAMH U PAcIO3HAHMsA OMOJOrMYECKHX NMpoOJeM, NaBaThb HAyYHOE OOBSICHEHHE
OounonornyeckuM (akram, MpoLeccaM, SBICHUSM, 3aKOHOMEPHOCTSIM, UX POJIM B JKU3HHU OPTaHW3MOB U YEJIOBEKA, NMPOBOAMTH HAOIIONEHHS 3a
JKUBBIMH O0BEKTaMH, COOCTBEHHBIM OpPraHM3MOM, OIMCBIBATH OHOJIOTHYECKHE OOBEKTHL, MpPOLECChl M SBICHUS, CTaBUTb HECIIOXKHBIC
OHMONOrnYecKne 3KCIEPUMEHThI U HHTEPIIPETUPOBATh UX PE3YJIbTATHI.

BeInyckHUK OBajeeT CUCTEMOI OMONIOTMYECKHX 3HAHUHM — MOHSITHUAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU, TEOPHUAMHU, UMEIOIIUMH BaKHOE
obmeobpa3oBaTebHOE U TIO3HABATENLHOE 3HAYECHUE, CBEIEHUAMU 110 HCTOPUH CTAHOBJICHHSI OMOJIOTHH KaK HAYKH.

BeInyckHUK OCBOMT OO0IIME MPHEMBI: OKa3aHWs MEpPBOH IOMOIIYM, PAlMOHAJBHOH OpraHM3alW{ TPyda M OTAbIXA, BBIPAIIUBAHUS U
Pa3MHOXKEHUSI KYJBTYPHBIX PACTeHMH M JOMAIIHUX JKUBOTHBIX, yXOZa 3a HHUMH, IPOBENCHUS HaOMIONEHMH 3a COCTOSTHHEM COOCTBEHHOTO
OpraHu3Ma; npasuia paboTel B kKabuHeTe OHOJIOTHH, ¢ OMOJOrHYeCKUMH IPUOOPAMU U HHCTPYMEHTAMH.

BreinyckHuK nproOpeTeT HaBbIKK HCIOIB30BAHNS HAYYHO-TIOMYJIIPHON JINTEPATy Pl 1O OUOJIOTHH, CIIPABOYHBIX MaTePHANIOB (Ha OYyMasKHBIX

U 3JIEKTPOHHBIX HOCHUTEJISIX ), pecypcoB MHTepHeTa MpH BBINOJIHEHNH YUeOHBIX 3a/1a4.



BbInycKHHK MOJIyYUT BO3MOKHOCTD HAYYHTHCS:

® OCO3HAHHO MCIOJIB30BATh 3HAHUSI OCHOBHBIX MPABIJI IOBEACHUS B IPHUPOIE M OCHOB 37I0POBOro 00pasa >KU3HU B ObITY;

e BBHIOUPATH LIEJIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX J€HCTBUAX M MOCTYIKAX MO OTHOIICHHUIO K JKUBOW MPHPOIE, 3I0POBBI0 CBOEMY U
OKPY’KarOIIUX,

® OPHEHTHUPOBATBHCA B CHCTEME IMO3HABATEIBHBIX LIEHHOCTEH — BOCIPUHUMATh MH(POPMALMIO OHONOTHYECKOTO COMAEPKaHWS B HAy4YHO-
NOMYJISIPHOM  JIUTEparype, cpenacrBax maccoBodl mHpopmarun u HMHTEpHET-pecypcax, KPUTHUECKH OLEHHBATH MOJYYEHHYIO HH(POPMALHIO,
AQHATM3UPYS €€ CONMepPIKaHue U TaHHbIe 00 UCTOYHHUKE NH(OPMALIUY,

e co3nmaBaTh COOCTBEHHBIE NMUCBMEHHBIE M YCTHBIE COOOIIEHHsT O OHMOJIOTMYECKHX SIBIICHHAX W MpPOLEccaX Ha OCHOBE HECKOJBKUX
UCTOYHHUKOB MH(OPMALNHN, COMPOBOXKIATh BRICTYIIJICHUE MPE3EHTALINEH, yUUThIBAs OCOOEHHOCTH ayAUTOPUH CBEPCTHHKOB.

/KuBble  opraHu3Mbl

BpINyCKHUK HAYYHTCH:

® BBIIEJATH CYIIECTBEHHBIE TPU3HAKH OMOJIOrHYECKIX OOBEKTOB (KJIETOK U OPraHU3MOB PACTEHHH, JKUBOTHBIX, IPHOOB, OakTepwHii) 1
MPOILIECCOB, XapaKTEPHBIX ISl JKUBBIX OPTaHU3MOB,;

® apryMEHTHPOBATh, IPUBOAUTDH JOKA3ATEIbCTBA POACTBA PA3INYHBIX TAKCOHOB PACTEHHIH, JKUBOTHBIX, TPHOOB 1 OaKTepui;,

® apryMEHTHPOBATh, IPUBOAHTD JOKA3ATEIbCTBA PA3IMINI PACTEHHH, )KUBOTHBIX, TPHOOB U OAKTEPHIL;

® OCYLIECTBISTH KJAacCH(PHUKAIHMIO OHONIOrHYeCKHX 00BbEKTOB (PacTeHUH, KUBOTHBIX, OaKTepHii, TpHOOB) HA OCHOBE ONPEAEIICHHS UX
MIPUHAAJIEIKHOCTH K ONPEAEIEHHON CUCTEMAaTUYECKON IPYIIIeE;

® pPacKpBIBaTh POJIb OMOJIOTHH B MPAKTUYECKOH ESTEbHOCTH JIFOAEH; POJIb PA3JIMUHBIX OPTAaHU3MOB B )KU3HU YEJIOBEKA,

® OOBSICHATH OOIIHOCTH MPOUCKOXKIEHHS M HBOJIFOLIH CUCTEMATHUECKUX IPYII PACTEHUH U JKUBOTHBIX Ha MIPUMEPaxX COTIOCTABIICHUS
OHOJIOrHYeCKUX OObEKTOB;

® BBIIBIISITH MPUMEPHI U PACKPBIBATH CYIITHOCTH MPHUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpenie OOUTaHus,

® pasTUyaTh [0 BHELUTHEMY BHY, CXEMaM M OIMCAHUSM peasibHble ONONOrniyeckrne OObeKThI MIH UX H300paKEHHs], BBISIBIISITD
OTJIMYHUTENbHBIE TPU3HAKN OHOJIOTHYECKUX OOBEKTOB,;

® CpaBHHUBATh OMOJOrHYeCKHe OOBEKTHI (PACTEHUs, JKUBOTHBIE, OaKTEpUH, IPUOBI), MPOIECCHI KU3HENEATENIbHOCTH, 1E1aTh BBIBOIBI U

YMO3AKJIFOUYECHUA Ha OCHOBE CPABHCHMUS,



® YCTAHABJIMBATbH B3aAMMOCBSI3H MEKAY OCOOCHHOCTSIMHU CTPOCHUS U (PYHKIUSIMU KJIETOK U TKAHEH, OPraHOB M CUCTEM OPTaHOB,;

® UCIOJIb30BATh METOJbI OMOJIOTUYECKONM HAyKU: HAOJIFOIATh U OMUCHIBATH OMOIOTHUECKHe OOBEKTHI U MPOLIECCHI, CTABUTH OMOIOrHYECKUE
SKCIIEPUMEHTHI U OOBSICHATD UX PE3YJIBTATHI,

® 3HATH U APTYMEHTHUPOBATH OCHOBHBIE MTPABHUIIA MTOBEICHUS B IPUPOJE;

® AHAJM3UPOBATH U OLIEHUBATH MOCJEICTBUS ASSITEIbHOCTH YEJIOBEKA B IPUPO/IE,

® OMHCHIBATH U UCIIOB30BATh MPUEMbI BBIPAIIMBAHUS W PA3MHOKEHUS KYJIBTYPHBIX PACTCHHUI W JOMAITHUX KUBOTHBIX, YXO/a 33 HUM,

® 3HATh U COOJIFOAATH MpaBMIIa PadOTHI B KAOMHETEe OUOJIOTHH.

BhInyCKHUK NOJYYHT BO3MOKHOCTD HAYYHTHCH:

® HaxonuTh UHGOPMALIMIO O PACTEHMSIX, KMBOTHBIX Tpubax U OaKkTepHsiX B HAYYHO-MOMYJISIPHON JIUTEpAaType, OMOJOTHYECKUX CIOBAPSIX,
cripaBoYHMKaX, IHTEpHET pecypce, aHATU3UPOBATh U OIICHUBATH €€, EPEBOAUTD U3 OTHOH (POPMBI B IPYTYIO;

® OCHOBaM HCCIIEIOBATEIBCKON M MPOEKTHON NEATETBHOCTH MO M3YYCHHIO OPTaHU3MOB PA3JIMYHBIX [APCTB JKUBOH MPHUPONBI, BKIFOUAs
yMeHus PopMySTUPOBATh 33a7a49H, IPENCTABIISATh paOOTy Ha 3aLIUTY U 3aIIHINATH €€.

® UCIOJIb30BATh MPUEMbl OKa3aHUs MIEPBON MOMOIIY MPU OTPABJICHHUH SITOBUTHIMH MPHOAMHU, SITOBUTHIMU PACTEHHUSIMH, YKYCaX *KUBOTHBIX;
paboThI ¢ ONIpeneTUTeNIMA PACTEHUH, PA3MHOKEHHS M BBIPAIUBAHUS KYJIBTYPHBIX PACTEHUI, YXOIOM 33 JOMAITHIUMH }KUBOTHBIMH,

® OpPUEHTUPOBATHCS B CHUCTEME MOPAIBHBIX HOPM U IIEHHOCTEH MO OTHOIIEHHID K OOBEeKTaM KMBOW MPUpPOABI (MPU3HAHUE BBICOKOH
LIEHHOCTH KM3HU BO BCEX €€ MPOSBIICHUSX, SKOJIOTHYECKOe CO3HAHNE, IMOLIMOHAIbHO-IIEHHOCTHOE OTHOIIEHUE K O0OBEKTaM KUBOU PUPOIBI);

® OCO3HAHHO WCIOJIb30BATh 3HAHUS OCHOBHBIX MPABWJI MOBEACHUS B MPUPOJAE, BHIOMPATH IEJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOUX
OEUCTBUSIX U MOCTYTKAX MO OTHOIIECHHUIO K YKUBOU MPUPOIE,

® CO031aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIIEHUS] O PACTEHMSIX, *KMBOTHBIX, OaKTepusi U rpubax Ha OCHOBE HECKOJbKHX
HUCTOYHUKOB MH()OPMAIIMU, COTTPOBOXKAATh BBICTYILJICHHE MPE3ESHTAINEH, YUUThIBasi OCOOEHHOCTH ayAUTOPHU CBEPCTHUKOB;

e paboTath B TIpymnmne CBEPCTHUKOB NPHU PEIICHWH TMO3HABATENbHBIX 3aad CBS3aHHBIX C WM3YYEHHEM OCOOCHHOCTEH CTpPOECHHS U
JKU3HEAESITEIbHOCTH PACTEHU, JKUBOTHBIX, TprOOB U OaKTepUii, TIIAHUPOBATh COBMECTHYIO JEATENbHOCTh, YYUTHIBAT MHEHUE OKPYKAOIINX U

AJCKBATHO OLICHUBATDL COOCTBEHHbII BKJIaA B ACATCIIbHOCTD I'PYIIIIBI.



Yeno0BeK U €ro 310poBbe

BpINyCKHUK HAYYHTCS:

® BBIIENATH CYIIECTBEHHBIE TPH3HAKH OMOJIOrMYECKIX OOBEKTOB (PKUBOTHBIX KJIETOK U TKaHEH, OPraHOB U CUCTEM OPTaHOB YEJIOBEKA) U
IIPOLIECCOB JKU3HENEATENbHOCTH, XapaKTePHBIX JJIs1 OPraHU3Ma YeJIOBEeKa,

® apryMeHTHPOBATh, IPUBOJAUTH NOKA3aTEIbCTBA B3aUMOCBS3H YEJIOBEKa U OKPYKarollel Cpe/bl, POJCTBA UeJOBeKa C KUBOTHBIMY,

® apryMeHTHUPOBATb, IPUBOJUTH H0KA3aTEIbCTBA OTIUYMN YeJIOBEKA OT )KUBOTHBIX;

® apryMEHTHPOBATh, IPUBOAHTD JOKA3ATENBLCTBA HEOOXOIUMOCTH COONIFOACHHS Mep POQIIIAaKTHKY 3a00/I€BaHHH, TPaBMaTH3Ma, CTPECCOB,
BPEIHBIX NTPUBBIYEK, HAPYLICHUSI OCAHKH, 3PEHUS, CIyXa, MHPEKIIMOHHBIX U MPOCTYIHBIX 3a00JI€BaHHIA;

e OOBSICHATH 3BOJIONMIO BUA UeIOBEK pa3syMHbIH Ha MPUMEPAX COMOCTABIEHHSI OMOJIOTHYECKIX OOBEKTOB M APYTHUX MaTePHAIbHBIX
apTedaxTos.;

® BBIABIISATH MPUMEPHI U MOSICHATD MPOSIBJICHUE HACIEACTBEHHBIX 3a00JIEBAHUH Y YeJIOBEKA, CYLTHOCTh MPOLIECCOB HACIEICTBEHHOCTH U
U3MEHYMBOCTH, IPUCYIIEH YETIOBEKY,

® pasgUyaTh [0 BHELTHEMY BHY, CX€MaM U ONHCAHUSAM peasibHble ONONOrndecKue OOBbEKThI (KJIETKH, TKAaHH OPTaHbl, CHCTEMbI OPTaHOB)
WA UX U300PaKEHHSI, BbIABIISATh OTJIMYUTENbHbIE TPU3HAKH OHOIOTNYECKUX OOBEKTOB;

® CpaBHUBATh OMOJOrHYecKHe OOBEKTHI (KJIETKH, TKAHHU, OPTaHbl, CUCTEMbI OPTaHOB), IPOLIECCHI XKI3HEASITEIbHOCTH (MTUTaHUE, AbIXaHUE,
OOMEH BeIIeCTB, BBIACIEHHE U JIP.); A€TaTh BbIBOABI H YMO3AKJIFOYEHH HA OCHOBE CPABHEHNS,

® YCTAaHABIMBATh B3AHMOCBSI3U MEKAY OCOOCHHOCTSIMH CTPOCHHUS U QYHKIMSIMH KJIETOK U TKaHEH, OPTraHOB M CUCTEM OPraHOB,;

® JCIIOJIB30BATh METO/bI OMOIOrNYECKON HAYKHU: HAONIFOAaTh U OMHCBHIBATH OMOIIOTHYECKHE OOBEKTHI U MPOIECCHI; TPOBOIUTH
UCCIIEIOBAHMS C OPTaHM3MOM YEJIOBEKA U OOBSCHATD HX PE3YJIbTAThI,

® 3HATh U APTYMEHTHPOBATh OCHOBHBIE MPUHLUIIBI 37I0POBOTO 00pasa KU3HH, PALMOHAIBHON OPTaHU3alluH TPyda U OTIbIXA,

® AHATM3UPOBATH U OLIEHHBATH BIMsHNE (PAKTOPOB PUCKA HA 30POBbE YEIOBEKA;

® ONUCHIBATH U UCIIOJIb30BATh IPUEMBI OKa3aHUs NIEPBOI MOMOIIH;

® 3HATh U COOJNIFOIATH MpaBUIa padOTHl B KAOMHETEe OMOJIOTHH.

BbInyCKHHK MOJYYHT BO3MOKHOCTD HAYUHThCS:

® OOBSICHATHP HEOOXOIUMOCTb MPUMEHEHHUS T€X MM MHBIX MPUEMOB MPHU OKA3aHMU MEPBOHM NOBpaueOHON MOMOIIHM MPH OTPABJIECHUSIX,



0’KOTrax, OOMOPOKEHHUSX, TPAaBMax, CIIACEHNH YTOMAIOIIEr0, KPOBOTEUEHHSIX;

® HaxOAWTh MHPOPMALIMIO O CTPOSHHH M KU3HENESTeIbHOCTH YeJIOBEKa B HAYYHO-TIOMYJSIPHOH JIUTEpaType, OHOJOTHYECKUX CIIOBApSIX,
CrIpaBOUYHHKAX, IHTepHET-pecypce, aHATM3UPOBATh U OLIEHUBATH €€, EPEBOANTD U3 OOHOH (POPMBI B IPYTYIO;

® OPHEHTHUPOBATHCSA B CHCTEME MOPAIBbHBIX HOPM U LICHHOCTEH 110 OTHOLIEHHIO K COOCTBEHHOMY 3/I0POBBIO M 3JOPOBBIO APYTUX JIONIEH;

® HaxoAWTh B yueOHOH, Hay4HO-NOMYJsIpHOH Juteparype, MHTEepHeT-pecypcax nHpopmanuo o0 opraHu3Me uenoBeka, opopMIsITh €€ B
BUJI€ YCTHBIX COOOIIEHHUI U JOKJIAIOB,

® AHATM3UPOBATH U OLICHUBATDH LIEJIEBBIE U CMBICJIIOBBIC YCTAHOBKH B CBOMX ACHCTBUSX U MOCTYIKAX 10 OTHOIICHHUIO K 3JOPOBBIO CBOEMY H
OKPY’KarOIINX, TIOCJIEACTBUS BIUAHUS (PAKTOPOB PUCKA HA 30POBBE UEIOBEKA.

® Co3maBaTh COOCTBEHHBIE MICbMEHHBIE H YCTHBIE COOOLIEHHsT 00 OpraHn3Me YeJIOBEKA U €r0 JKU3HEIEATEIbHOCTH Ha OCHOBE HECKOJIBKUX
UCTOYHHUKOB MH(OPMALNHN, COMPOBOXKIATh BEICTYIUICHHE MPE3eHTALNEH, YUUTBIBAsT OCOOCHHOCTH ayAUTOPHUH CBEPCTHHKOB;

e paboTaTh B IpymIe CBEPCTHUKOB MPH PELICHUH MMO3HABATEIbHBIX 33/1a4 CBSI3aHHBIX C OCOOCHHOCTSIMU CTPOSHHS U JKU3HEACATEIbHOCTH
OpTraHu3Ma YeJIOBEKa, TUIAHUPOBATh COBMECTHYIO NIESTEIbHOCTD, YIUTHIBATE MHEHUE OKPY KAIOIIUX U aJIeKBATHO OLIEHNBATh COOCTBEHHBIN BKJIA] B
IeSTEeIbHOCTD IPYIIIIHI.

O0wmue GuoJIOrHYecKHe 3aKOHOMEPHOCTH

BpINyCKHUK HAYYHTCS:

® BBIIEJATH CYIIECTBEHHBIE TPU3HAKN OHOJIOTHYECKIX OOBEKTOB (BUIA, YKOCUCTEMBI, OMOC(hEpPhI) U MPOLIECCOB, XapaKTEPHBIX AJIS
co00IIeCTB )KUBBIX OPTAaHU3MOB;

® apryMEHTHPOBATh, IPUBOAHTD JOKA3ATEIbCTBA HEOOXOAMMOCTH 3AIIHUThI OKPYIKAIOIIEH CPEbI,

® apryMEHTHPOBATh, IPUBOAUTH AOKA3ATEIbCTBA 3aBUCHMOCTH 3[JOPOBbsI YEJIOBEKA OT COCTOSIHUSL OKPY KaroIlel Cpeasbl,

® OCYLIECTBISATH KJIACCH(PHUKAIHMIO OHOIOrHYeCKHX OOBEKTOB Ha OCHOBE ONPEACTICHUS UX NMPUHAIEKHOCTH K ONpeAeIeHHON
CHUCTEMAaTUYECKOM IpyIie;

® pPacKpbIBaTh POJIb OMOJIOTHH B MPAKTUYECKOHN EATEbHOCTH JIFOACH; poJib OMONIOTHYeCKHX OObEKTOB B MPUPOIE U )KU3HU YEJIOBEKA,
3HaueHHe OMONIOTNYECKOro pa3Hoodpasus st COXpaHeHus: buocdeper,

® OOBSICHATH OOIIHOCTD MPOUCXOKIEHHSI U BOJIOLMH OPTaHU3MOB HAa OCHOBE COIOCTABJICHUSI OCOOEHHOCTEH UX CTPOSHHS U

(YHKIMOHUPOBAHUS,



e OOBSICHSATH MEXAHU3MBI HACJIECACTBCHHOCTH U USMCHYHNBOCTH, BO3HUKHOBCHUA HpI/ICHOCO6J'IeHHOCTI/I, npouecc BI/II[OO6pa?>OBaHI/I$I;

¢ DPa3r4vaTh IO BHCHIHEMY BUY, CX€MaM U OMMHUCAHUAM PCAJIbHBIC OHOJIOrnUecKre OOBEKTHI HITH UX I/1306pa}KeHI/I$[, BbIABJIAA

OTJINYUTEIIbHBIC TIPU3HAKN OUOIOTHYECKUX OOBEKTOB;

® CpaBHHUBATH OMOJIOTMYECKHE OOBEKTHI, IPOLECCHI; AJIATh BHIBOABI 1 YMO3AKJIFOUEHHSI HA OCHOBE CPABHEHUS,

® YCTAHABIIMBATbH B3aAMMOCBSI3H MEKAY OCOOCHHOCTSIMU CTPOCHUS U (PYHKIIUSIMU OPTAHOB U CHCTEM OPTaHOB,;

® UCIOJIb30BATh METOJIbI OMOJIOTUYECKONM HAyKU: HAOJIFOIATh U OMICHIBATH OMOIOTHYeCKHe OOBEKTHI U MPOLIECCHI;, CTABUTH OMOIOrMUeCKUe
SKCIIEPUMEHTBI U OOBSICHATD UX PE3YJIBTATHI,

® 3HATh U APTYMEHTHUPOBATH OCHOBHBIE MPABUIIA MOBEICHUS B MPUPOJIEC; AHATU3UPOBATH U OLIEHUBATH MOCIEICTBUS ASSITEIbHOCTH
YeJioBeKa B MPHUPOIE,

® OMHCHIBATH U UCIIOB30BATH MPUEMbI BHIPALTUBAHUS U PA3MHOKEHHSI KYJIBTYPHBIX PACTEHHUI M JOMAITHUX KUBOTHBIX, YXO/a 33 HUMH B
arpoIeHO3ax;

® HAXONIUTh B yUeOHOM, HAYYHO-MIOMYJISIPHON uTeparype, MaTepHeT-pecypcax nHGOpMAIHIO O KUBOU Mpupone, ohOpMIIATh €€ B BUIE
MUCBMEHHBIX COOOIICHUI, TOKIAI0B, pedepaTos;

® 3HATh U COOJIFOIATH MpaBMIIa padOTH B KAOMHETEe OUOJIOTHH.

BhInyCKHUK MOJYYHT BO3MOKHOCTD HAYYHTHCH:

® TIOHUMATH IKOJOTHYECKUE HpO6J’IeMbI, BO3HUKAOIUE B YCJIOBUAX HEPAHUOHAJIIBHOTO MNPHUPOAOCMOJIb30BAHHA, U MYTH PEHICHUA 3TUX

npobnem;
L4 AHATU3UPOBATh U OUCHUBATDH HECJICBBIC U CMbBICIIOBBIC YCTAHOBKH B CBOUX I[eflCTBHHX " NIOCTYIKAaX MO OTHOIICHUIO K 30POBbIO CBOEMY U

OKPY’KarOIINX, TMOCIENCTBUS BIUSHUS (PAKTOPOB PUCKA HA 310POBbE YETIOBEKA,

® HaxonuTh MH(POPMALIMIO TO BOMpocaM oOImeil OHOJOruM B HAYYHO-TIONMYJISIPHOW JINTEPAType, CHEeNHaIH3HPOBAHHBIX OMOJIOTHYECKHX

CJIOBapsIX, CIpaBOYHUKAX, IHTEpHET pecypcax, aHaIN3UPOBATh U OLICHUBATH €€, IEPEBOANTb U3 OJHON (OPMBI B IPYTYIO;

® OPHEHTUPOBATHCS B CHCTEME MOPAJBHBIX HOPM U LIEHHOCTEH MO OTHOLIEHUIO K OOBEKTaM KUBOW MPHUPOIBI, COOCTBEHHOMY 37J0POBBIO H
3IOPOBBIO IPYTHX JFOAEH (MPU3HAHNE BBICOKOHW LIEHHOCTH KM3HH BO BCEX €€ MPOSBICHMAX, SKOJIOTMIECKOe CO3HAHUE, YMOLIMOHAIBHO ~LIEHHOCTHOE

OTHOILIEHHE K 0OBEKTaM JKHBOH MPHUPOIBI);



® co31aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHSI O COBPEMEHHBIX NpodiemMax B 00JacT OMOIOTHH B OXPaHbl OKPY KarOIIeH

cpeabl Ha OCHOBE HECKOJBKUX HMCTOYHHKOB WH(OPMALMH, COMPOBOXKAATH BBICTYIUIEHHE IPE3CHTALMEH, yYUTBIBasE OCOOEHHOCTH ayIUTOPHU

CBEPCTHHUKOB,

® paboTaTh B IPyIINE CBEPCTHUKOB MPU PELISHUN TIO3HABATENbHBIX 3714 CBSI3aHHBIX C TEOPETUUYECKUMH M MPAKTHYECKUMHU MPOOJIeMaMHy B
00J1aCTH MOJIEKYJISIPHON OMOJIOrMH, TeHETUKH, YKOJIOTHUH, OMOTEXHOJIOTHH, MEIUIIMHBI U OXPaHbl OKPYJKarOIIel Cpenbl, MIIaHUPOBATh COBMECTHYIO

ACATEJIbHOCTD, YHUTBIBATb MHECHUEC OKPYKAOIHUX U aACKBATHO OLICHHUBATDH COOCTBEHHDII BKJIa[ B ACATCIIbHOCTD I'PYIIIIBI.

2) Coaepkanue yueOHOro npeamMera

Pabouas nporpamma nmo 6uosoruu anst S—9 KJ1accoB ¢ UCNOIB30BaHNEM obopynoBaHus HeHTpa « Touka pocta»

Ha 6a3e nentpa «Touka pocta» obecrieunBaercsi peaam3anusi 00pa3oBaTENbHBIX MPOrPaMM €CTECTBEHHO-HAYYHONW M TEXHOJOTHYECKOU
HAIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMH 3aKOHONATENBCTBA B chepe 0Opa3oBaHUs U C yUETOM PEKOMEHIALMIA
denepanpHOrO Oneparopa yuedbnoro npenmera «buonorusy.

ObpaszoBarenbHas mporpaMMa IMO3BOJIIET WHTETPUPOBATH peau3yeMble 371eCh MOAXOABL, CTPYKTYPY U COAEpPKAHHE NMPU OPraHU3aLUU
oOyuenus buojoruu B 5—9 knaccax/.

Ucnonr3oBanne odopynosanus nentpa « Touka pocray npu peamnzaunu ganHoi Ol mo3BosseT co3aaTh yCiuoBus:

® IS PaCIIMPEHHs COAEPKAHMSA IKOJIBHOrO OMOIOrHUEcKOro 00pa3oBaHus;

® I IOBBIMIEHUSI IO3HABATEIbHON aKTUBHOCTH O0YYaIOIINXCS B €CTECTBEHHO-HAYYHOH 001acTH,

® Ui Pa3BUTHUS JIMYHOCTU pebeHKa B mpouecce oOydeHHst OMONOruu, ero crnocoOHocTel, GOPMUPOBAHMS U YAOBJIETBOPEHUS COLMAIBHO

3HAYUMBIX HHTEPECOB 1 MOTPEOHOCTEHH;

® i paboThl C ONAPEHHBIMU INKOJbHUKAMH, OPTaHU3aLMU HX PA3BUTHS B PAa3NUYHBIX 00JacTsAX oOpa3oBaTENbHOH, TBOPUECKOM

TeSITeIbHOCTH.

[Tpumensis g poseie 1abOpaTOPUH HA YPOKaX OHMOJIOTHH, YHaILIHeCs CMOTYT BBIITOJHUTh MHOXKECTBO JJAOOPaTOPHBIX padoT U
SKCIIEPUMEHTOB IO MPOrPaMMe OCHOBHOM LITKOJIBL.

buonorus pacreHumii:

Jbxanue nucteeB. [lpixanne kopHel. [lornomenne Boasl kopHamu pacteHnid. Kopnesoe nasnenue. Mcnapenue BOAbl paCTEHUMHU.
®dorocunTe3. [lpxaHue ceMsiH. Y CJIOBUS IPOpacTaHus ceMsiH. Termioo0uBbie U XOOTOCTOMKIE PACTCHHUS.

3ooJorusi:

I/IsyquI/Ie OOHOKJICTOYHBIX JKUBOTHBIX. I/IsyquI/Ie BHCLIHETO CTpOGHI/Iﬂ AOKOCBOTO LIGpB;[, Ha6J'II-OI[eHI/Ie 3a €ro HepeI[BI/DKeHI/IeM "
peakusiMA Ha BHEIIHUE pasapakeHus. HW3ydeHHe CTPOSHHMs MOJUIFOCKOB IO BJAXKHBIM mpemnaparaM. M3ydenwe MHOroodpasus
YJIIEHUCTOHOTHX MO KOJUIeKUUsAM. M3yueHne cTpoeHust pbl0 MO BIaXXHBIM mpenaparaMm. M3ydenume crpoeHus: ntun. M3ydeHue cTpoeHus
MIJICKOIMIUTAKINNUX MO BJIAJKHBIM npenapaTaM. BOI[HbIe JKUBOTHEBIC. TeHJ'IOKpOBHbIe )41 XOJ'IOI[HOKpOBHbIe JKUBOTHBIC

YenoBek U ero 3I0POBLE:




Usyuenne kpoooOpamenus. Peakuus CCC Ha 103UPOBAHHYIO HArpy3Ky. 3aBUCHMOCTb MEXKAY HArpy3KOHW M YPOBHEM SHEPTETHUYECKOTO
obmena. I'azoo0men B nérkux. Mexanmsm nérounoro npixanus. Peakuumst JIC Ha dusmueckyro Harpysky. JKusHeHHas €MKOCTb JIETKHX.
BreinenurenpHas, OpIxaTenbHas W TepMoperynsaTopHas (QyHKuus koxku. JledictBue QepmeHTOB Ha cyOCcTpaT Ha mpuMepe KaTasasbl.
[IprcnocobneHHOCTh OPraHU3MOB K Cpee OOUTaHMUS.

O06mwmas Ouosnorus:

Heticteue pepMeHTOB Ha cyOcTpat Ha mpuMepe karanassl. Paznoxenne H202. Biusane pH cpenbl Ha akTHBHOCTD pepMeHTOB. DakTOpHI,
BIIFSIFOIUE HAa CKOPOCTH Mpouecca (POTOCHUHTE3A.

U3ydeHne KIeTOK M TKaHeH pacTeHH W JKMBOTHBIX HA TOTOBBIX MUKPOIpENapaTax U UX OnucaHue. BusiBieHne H3MEHYHBOCTH Y

OpPraHu3MOB. BbIsiBIEHHE PUCTIOCOONIEHIH Y OPraHU3MOB K cpenie 0OOuTaHus (Ha KOHKPETHBIX IPUMEpax ).

O061mee uncio yueOHBIX 4acoB 3a 5 et oOydenus - 272 4aca, u3 Hux 1o 34 - B 5, 6 kiaccax, mo 68 — B 7,8,9 knaccax.

5 kiaace

Beenenmne (6 u)
buonorus — Hayka o »xuBoii nmpupozae. Metozas! uccnenosanus B Ouonorun. PasaooOpasue oprannsmos. Llapcrsa Oakrepuii, rpudoB, pacTeHul u
KUBOTHBIX. OTIIMUNTENbHBIE MPU3HAKU JKUBOTO M HEXHUBOro. CBsA3b OPraHU3MOB CO cpenoil oOuTaHus. B3amMOCBSI3b OpraHU3MOB B MPHUPOIE.
Dxosoruueckre (akTopel U MX BIMSHUE HA JKUBBIE OPraHU3Mbl. BiMsHuE AesSTeIhbHOCTH 4esoBeKa Ha MPUPOAdy, ee oxpaHa. Ponp Guonornu B
NPAaKTUYECKOHN EATENbHOCTH JIFOACH.
JlabopaTopHble H IpaKkTHYECKHE PA0OTHI
1. ®enonornveckre HaOMIOIEHNUS 38 CE30HHBIMH U3MEHEHHSIMU B Tipupone. Benenne nHeBHNKa HaOMIO AEHUH.

IKCKypCHUH
MHoroo0pa3ue »KUBbIX OPraHH3MOB, OCEHHHE SIBJICHUS B KH3HH PACTEHHH U ’KUBOTHBDIX.

Paznen 1 Knerounoe crpoenue opranu3mos (10 1)

YCTpolicTBO yBEIMUUTENBbHBIX TPUOOPOB (JTyma, CBeTOBOM MUKpockom). Knetka u ee ctpoeHue: 000104Ka, [IUTOIIa3Ma, AP0, BAKYOIH, TIACTH/IBL.
JKnzHenesaTenbHOCTh KIETKH: MOCTYIIJICHUE BEIECTB B KJIETKY (AbIXaHUE, MUTAHUE), POCT, PA3BUTHE | AeNieHHe KJIeTKH. [IoHATHE «TKaHbY.
HeMoHcTpauus
MukponpenapaTel pa3IUYHbIX PACTUTENIBHBIX TKAHEH.
JlabopaTopHbie padoThbI

1. YcrpoiicTBo nynbl B CBETOBOrO MUKpockomna. [Ipasuna paboTel ¢ HUMH.

2. M3yuyenue KJIE€TOK paCTEHUs ¢ MOMOILBIO JIYIIBL.

3. IlpuroToBneHne npenapaTa KOXKHUIIBI YEIIyH JIyKa, pacCCMaTPUBAHUE €r0 MOJ MUKPOCKOIIOM.

4. ITpuroToBiieHHE MPENapaToB U pacCMaTPUBAHHUE MTOJI MEKPOCKOIIOM TUIACTH B KJIETKAX JIUCTA 3JI0JIEH, TIJIOA0B TOMATOB, PSIOUHBI, LITHUITOBHUKA.
5. IlpurotoBjeHue npenapara u pacCMaTPUBAHUE ITOI MUKPOCKOTIOM JIBHXKEHHUS LIUTOTIA3MbI B KJIETKAX JINCTA JIO/IEH.

6. PaccMaTprBaHue oji MUKPOCKOIIOM T'OTOBBIX MUKPOIIPENAPATOB PA3JIMYHBIX PACTUTENIbHBIX TKAHEH.



Paznen 2 lapcrBo BakTepuu (2 )

Ctpoenne u Xu3HenesITeNbHOCTh OakTepuil. PasMHoXeHne OakTtepuil. bakrepun, ux posb B MpUPOAE M KU3HU ueinoBeka. PasHoobOpasue

OakTepuii, UX pacmpocTpaHeHWe B mnpupoxae. bakrepuum — Bo3OymuTenu 3aboneBaHuil. Mepbl NpPOPUIAKTHKN 3a00JIeBAaHUH, BBI3BIBAEMBIX
OakTepusIMH.

Paznen 3 HlapcrBo I'pudsi (5 u)

I'pubsl. OOmmas xapakTepucTHKa TPpHOOB, UX CTPOCHHE U JKM3HEAEATENbHOCTb. MHOrooOpasue rpuboB, UX poJib B MPUPOAE M JKU3HU YEJIOBEKA.
[Insmounsie rpudel. ChenoOHble U smosuthie rpuObL [IpaBuiaa cbopa cbenoOHbIX rpubOoOB M ux oxpana. [IpodurakTika OTpaBiIeHUs TpUOAMH.
OxazaHue nNpuUEMOB MIEPBOH MOMOIHU NPHU OTpaBieHnu rpudamu. Aposxku, miecHeBble Tpuobl. I pudbi-napasursl. Ponb rpuboB B mpuponae U sKU3HU
YeJIOBeKa.

JAemMoHCcTpauus

MyJsKU TUTOAOBBIX TEJ LUIAMIOYHBIX rpuOoB. HatypanbHble 00BEKTHI (TPYTOBUK, PXKABUMHA, TOJIOBHS, CIIOPBIHbS).

JlabopaTopHble H IpaKkTHYECKHE PA0OTHI

7.CtpoeHue MIOAO0BbIX TEJ LUIAMOYHBIX TPHOOB.

8.Ctpoenue miecHeBoro rpuda Mmykopa. CTpoeHHE APOKKEH.

Paspnen 4. llapcTBo Pactenns (11 u)

Pacrennss. boranmka — Hayka o pacteHMax. Meronel m3ydeHus: pacteHuil. OOmas XapakTepUCTHKAa PacTHTEIBHOTO IapCTBA.
MHuoroobpa3ue pacTeHuil, X CBs3b O cpenoi oouranus. Ponb B buochepe. Oxpana pacrenuit. OxpaHseMble paCTEHHUS PETHOHA

OCHOBHBIE TPyNIBl PacTeHUH (BOAOPOCIH, MXH, XBOLIW, IUIAYHBI, MAIOPOTHHKH, TOJIOCEMEHHBIE, LBETKOBbIe). Bomopocan. MHuoroobpasue
Bonopocneil. Cpena oburanust Bogopocieid. CTpoeHHne OTHOKJIETOUHBIX U MHOTOKJIETOUHBIX BOAOpociel. Poib Bomopocneil B mpupone 1 >KU3HH
4esoBeka, oxpaHa Bonopocneil. [Ipencrasurenn Bogopocneii Bonoronckoit obnactu. JInmaiiHuky, UX CTpoeHUe, pasHooOpasue, cpena OOUTaHHS.
3HayeHne B NMPUPOAE U KU3HM uenoBeka. JlmmaitHuku permona. Mxu. Muoroobpasue mxoB. Cpena oburanusi. CTpoeHHe MXOB, X 3HAYCHUE.
PaznooOpasue mxoB Ha Tepputopun Bonoronckoit obnactu I1anopoTHUKY, XBOLIH, MJIAYHBI, UX CTPOEHHE, MHOroo0Opasue, cpeaa OOUTaHusl, POJIb B
NpUPOAE M JKU3HU dYelloBeka, oxpaHa. IlamoporHukooOpasHble pernoHa. l'omoceMeHHBE, MX CTpoeHHMe U paszHooOpasme. Cpema oOuTaHus.
PacnipocTpaHeHne rojoceMeHHbIX, 3HaYEHHE B MPHUPOAE U JKU3HU UeNOBeKa, UX oxpaHa. l'omocemeHnble Bomoronckoit obmactu L{BeTkoBbie
pacTeHus, UX CTpoeHue u MHorooOpasme. Cpema oburaHus. 3HaA4YE€HHE LBETKOBBIX B NPUPOAE M JKU3HU 4YeJOBEKa, oxpaHa. lIpomcxokneHue
pacteHuii. OCHOBHBIE 3Tallbl PA3BUTHS PACTUTEIBLHOIO MHUPA.

JdemMoHcTpanus

IepOapHrble sk3eMILIsIpbI pacTeHuil. OTNEeYaTKN UCKOMAEMBbIX PACTEHUH.

JlabopaTopHble 1 IpakTHYECKHE PA0OTHI

9. CTpoeHue 3eeHbIX BOJOPOCIeH.

10. Ctpoenne mMxa (Ha MECTHBIX BHIAX).

11. Ctpoenue cnopoHocsro xsoua. CTpoeH!e CIIOPOHOCSILIErO MarnopOTHUKA.

12. CTpoeHune XBOH M MINIIEK XBOHHBIX (HA IPUMEPE MECTHBIX BUIOB).



«buoJjiorusi. MHoroo0pasue noKpbITOCEMEHHbBIX PACTeHHIL. 6 Kjace»
(34 4, 1 u B HemenO)
Paznen 1. CTpoeHue n MHOroo0pa3ue NOKpbITOCEMEHHBIX pacTennii (14 1)
Ctpoenne ceMsiH OJHOAOJBHBIX M JIBYAOJIBHBIX PacTeHUH. Bumbl KOpHEH M THUIBI KOPHEBBIX CHUCTEM. 30HBI (Y4acTKH) KOpHs. BunomsmeHenus
kopHeil. TloGer. IToukn n ux crpoenue. Poct u passurue nmoOera. BHemHee crpoeHue nucra. Kierounoe crpoeHue smcra. BumonsmeneHus
muctbeB. Ctpoenune credmnsa. MaorooOpasue credne. Bunonsmenenus noderos. Lietok u ero crpoenue. Couserns. [Inone! 1 ux KiaccupuKars.
PacnipocTpaHeHue mioa0B U CEMSH.
HeMoHcTpauus
Breurree u BHyTpeHHEe cTpoeHue KOopHs. CTpoeHHe rmoyek (BereTaTUBHON U reHepaTHBHOMN ) pacnoiockeHne ux Ha credne. CTpoeHue Jucra.
Makpo- 1 Mukpoctpoenue credins. Paznuyansie Buabl coupeTnil. Cyxue U COUHBIE TUIOBL.
JlabopaTopHble  IpaKkTHYECKHE PA0OTHI
CtpoeHue ceMsiH IByJOJbHBIX U OAHOAOIbHBIX PACTEHUH.
Bunb! xopHeii. CTepskHeBast 1 MOYKOBaTasi KOPHEBBIE CUCTEMBI.
KopHeBoii yexIuk U KOPHEBBIE BOJIOCKU.
Crpoenne nouek. Pacnonoxxenne noyek Ha credie.
BnyTpeHHee cTpoeHue BETKH epeBa.
Bunousmenennble moberu (KOpHEBUINE, KITyOSHb, TYKOBUIIA).
Crtpoenue userka. PaznuuHbie BUIbI COLIBETHI.
MHoroobpa3ue Cyxux U COYHBIX TUIOZIOB.

Paznen 2. ’Kuszub pacrennii (10 1)
OCHOBHBIE MPOLIECCHI JKU3HEAEATENBHOCTH (MMUTaHMUE, bIXaHWe, OOMEH BEIIEeCTB, POCT, Pa3BUTHE, Pa3MHOXEHHE). MHUHEpaTbHOE W BO3AYIIHOE
nutanue pacrenuil. @orocunres. Jpxanue pacrenuil. Mcnapenue sonsl. Jlucronaa. Ilepensuxkenne BOABI U MUTATENBHBIX BELIECTB B PACTEHUU.
[Ipopactanue cemssrn. CriocoObl pa3sMHOXKEHHS pacTeHU. Pa3MHOKEeHHE CITOPOBBIX pacTeHUi. PasMHOXKEHHE roJIOCeMEeHHbIX pacTenuii. [lonosoe u
Oecronoe (BereTaTUBHOE) Pa3MHOKEHHUE MOKPBITOCEMEHHBIX PACTCHHIA.
HeMoHcTpauus
OnbIThl, AOKa3bIBAIOLINE 3HAUEHUE BOJbl, BO3AYyXa M TeIUla AJ MPOpAacTaHUs CEMsSH; MUTaHHE MPOPOCTKOB 3aMacHbIMHU BELECTBAMU CEMEHM;
MOJIy4E€HHE BBITSDKKH XJIOPO(MILIIA; MOTJIOMIEHNE PACTEHUSMH YIJIEKHCIIOTO ra3a M BBIAENEHHE KHCIOPOAa Ha CBETy, OoOpa3oBaHHE KpaxMaa,
IbIXaHUE PACTEHUH;, NCTIAPEHUE BOABI JIUCThSIMH, NIEPEABIDKEHIE OPTraHUIECKHUX BELIECTB IO JIyOy.
JlabopaTopHble 1 IpakTHYeCKHE PadOTHI
IlepensusxeHne BOABI U MUHEPAJIBHBIX BEIIECTB 10 APEBECUHE.
BereratuBHOE pa3MHOKEHUE KOMHATHBIX PACTEHU.
OnpeneneHne BCXOKECTH CEMSIH PACTEHUH U UX MOCEB.
IKCKypCHH
3UMHUE SIBIIEHUS B KU3HU PACTEHUIL.



Paznen 3. Knaccuduxauus pacrenuii (6 4)
MHuoroobpa3ue pacTeHu, NPUHOUIE UX Kiacchudukannu. OCHOBHBIE CHCTEMAaTUYECKIE KATETOPUU: BU, POJ, CEMEHCTBO, KJIacc, OTAEN, LAapCTBO.
Knacc JIBynonbHble pactenus. Mopdojorudyeckas XapakKTepUCTHKA CEMEHCTB ¢ y4eTOM MeCTHBIX ycioBuil. Kiacc OOHOMONBHBIE pACTEHUS.
Mopdonorudeckasi XapaKTepUCTHKA 3JIAKOB U JIICHHBIX. BaskHEWINe CeNbCKOXO3SHCTBEHHBIC PACTEHHs, OMOJOTMYECKHE OCHOBBI UX
BbIpALIMBAHUS U HapOJHOXO3ANHCTBEHHOE 3HaueHue. Slnosuteie pactenus. AnoBuThle pacTeHus pernoHa. OxpaHa peIKkUX U MCUE3aIoLUX BUIIOB
pactenuii. OxpaHsiembie pacTeHus Bonoroackoit obnactu
HeMoHcTpauus
JKuBble u repOapHble pacTeHHs, PaHOHUPOBAHHBIE COPTA BAKHEHIINX CENbCKOXO3SHCTBEHHBIX PACTEHUH.
JlabopaTopHble  IpaKkTHYECKHE PA0OTHI
BrisiBeHrE NPU3HAKOB CEMENCTBA MO BHEIIHEMY CTPOCHUIO PACTEHUM.
IKCKypCHH
O3HaxkOMJIEHHE C BbIpAlLIMBAHUEM PACTEHHI! B 3aILUILIIEHHOM I'PYHTE.

Paznen 4. lipupoansie coodmectsa (3 1)
BsanmocBsi3b pacrenuii ¢ apyrumu oprannsmaMu. Cum6buos. Ilapasutusm. Pacturenprble coolinecTBa U MX TUIBL PacturenbHble cooOInecTBa
Bosoroackoii oomactu. Jleca Bojoroackoii o0actu. PasButre 1 CMEHa paCTUTENBHBIX COOOIIECTB. Y CIOKHEHHE PACTEHUH B MPOLECCE SBOJIOIHH.
BrusiHue nesTenbHOCTH Yesl0BEeKa Ha paCTUTENbHBIE COOOIIECTBA U BIUSTHUE TPUPOJHON CPENbl HA YEIOBEKa.
IKCKypCHH
[IpuponHoe coodiecTBo U YenoBek. PeHONOrnYeckue HaMOIEHNUS 38 BECEHHIMH SIBICHUSIMU B TIPUPOHBIX COOOIECTBAX.

CoaepixaHue nporpamMmbl
«buoJiorusi. JKusornnie. 7 Kjaace»
(68 4, 2 u B He#eIO)

Beenenmne (2 u)
OO0wme cBeneHus O XKMBOTHOM Mupe. MicTopust pa3BUTHS 300J0THHA. MeTonbl n3yueHust )KUBOTHBIX. Hayka 300morust u e€ crpykrypa. CXoacTso u
pa3NIUYHs KUBOTHBIX U pacTeHni. CUCTEMAaTHKAa KHBOTHBIX.

Paznen 1. lpocreiimmue. (2 u)

IIpocreiimue: MHOrooOpasue, cpena U MecTa OOUTaHusL, 00pa3 XKU3HU U MOBEAEHHST, OHONIOrHYecKre 1 HKOJIOTHIeCKUe 0COOEHHOCTH, 3HaUeHNE B
NPUPOAE U )KU3HU YEJIOBEKA, KOJIOHUATBHbBIE OPTaHNU3MBI.

HeMoHcTpauus

JKusble undpy3zopun. Mukporpenaparbl MPOCTEHIIHX.

Paznen 2. MHOroOK/1€TOYHBbIE )KUBOTHBIE. (35 1)

becno3Bonounsble xxuBoTHbIE. Tun ['yOku: MHOrooOpasue, cpena oburanus, o0pas )Ku3HU, OHOJOTHUECKHE



1 HKOJIOTHYECKHEe OCOOEHHOCTH, 3HaUeHNe B IPUPOJIE U XKU3HHU uesoseka. Tun KumedynononoctHele: MHOroobpasue, cpena oburtanus, odpas
JKU3HH, OMOJIOrMYECKHE U SKOJIOTHYECKHEe OCOOCHHOCTH;, 3HAUE€HUE B IPUPOAE U )KU3HU YEJIOBEKA, NCUE3AI0IINe, PEAKIE U OXPAHSIEMbIE BUIbL
JHeMoHcTpanus

MuxkporpenapaTt npecHOBOIHOM runpsl. O0pasiel kopamia. BnakHeiii npenapat Mmenyssl. Buneoduiasm.

Tune! [Tnockue, Kpyrasle, Konpuareie uepsu: MHOroobpasue, cpena u Mecta OOuTaHUsT;, 00pa3 JKU3HHU U NOBEACHNE; OMONIOTHYECKUE 1
SKOJIOTHYECKHE OCOOEHHOCTH, 3HAYCHHE B MPUPOJIE U *KU3HU YejioBeka. MHorooOpasue uepseii Bonoroackoii obnactu

JlabopaTopHble  IpaKkTHYECKHE PA0OTHI
MHoroobpa3ue KoJIbuaThIX YepBei.

Tun Mommocku: MHOroodOpasue, cpena oOuTanust; 00pas KU3HU U MOBEASHNUE, OMOJIOTHYECKHE 1 SKOJIOTHYeCKHE OCOOEHHOCTH; 3HAYCHHE B
NPUPOAE U JKU3HU YesioBeka. MHoroobpasue MoiutrockoB Bosoronckoii obnactu,ux oxpasa

HeMoHcTpauus

MHuoroobpa3ue MOJITFOCKOB U UX PAKOBHH.

Tun Urnokoxwue: MHOroodpasue, cpena oOuTanust; o0pas »KU3HU U MOBEASHHE; OMOJIOTHIeCKHEe 1 SKOJIOTHYeCKne 0COOEHHOCTH, 3HAYEHHE B
NPUPOJE U KU3HHU YEJIOBEKA.

HeMoHcTpauus

Mopckue 3Be37bl U Ipyrue uriokoxue. Buneoduibsm.

Tun Ynenucronorue. Kimacc PakoobpasHblie: MHOrooOpasue, cpena oOuTtanust; 00pas JKU3HU U IOBEJCHHUE; OMOJIOTHYECKHE U HKOJIOTHIECKHE
0COOEHHOCTH; 3HAUeHUE B IIPHPOAE U )KU3HU UEJIOBEKA.

JlabopaTopHble U NpaKkTHYeCcKHe PAadoThI

3HaKOMCTBO C pa3HOOOpa3ueM paKkooOpPa3HBIX.

Kunacc ITaykoobpasHble: MHOTOOOpasue, cpena oouranus; odpa3 KU3HU U MOBEJCHUE, OMOJIOrMUeCKUe U SKOJIOTHYECKUe OCOOCHHOCTH, 3HAUCHUE B
npupoze U xu3Hu denoseka. Kimacc Hacekomele: MHOrooOpasue, cpena odutanust; o0pas )KM3HH M NOBEACHHUE; ONOIOTHUECKUE U HKOJIOTUIECKHE
O0COOEHHOCTH, 3HAYECHHE B MPUPOJIE U KI3HU ueoBeka. Unenncronorue Bonoroackoii odbnactu

JlabopaTopHble 1 IpaKkTHYECKHE PA0OTHI

HsyueHnne npeacrasuteneil OTpsiAOB HACEKOMBIX.

Tun Xopnoseie. Knacc Jlanneranku. [To3soHouHble *kuBOTHBIE. Hamkimacc PeiObl: MHOTOOOpasue (KPyriopoThie, XpsIIeBble, KOCTHBIE), cpeaa
oOutaHust; o0pa3 KU3HU M MOBENEHHE; OMOJOrMYecKre U 3KOJOTHUeCKHe OCOOCHHOCTH; 3HAY€HHE B MPUPOAE U JKU3HM YEJIOBEKA; MCUE3aIOLIHe,
penkue u oxpanseMble BUuabl. OxpaHsemble BUIbI pbi0 Bonoronckoit obnactu

JlaGopaTopHble U NpaKkTHYeCcKHe PadoThl

Habmronenne 3a BHEITHUM CTPOSHHEM U NTEPEABHKEHUEM PBIO.



Knacc 3emHOBOAHBIE: MHOTOOOpa3ue, cpena oOuTanus, 00pas *KU3HU U MOBEACHUE, OMOJIOTHUECKHe 1 SKOJIOTHYECKHue 0COOEHHOCTH; 3HAYeHUE B
NpUPOAEC U KU3HU YCJIOBCKA, NCHE3A0IUE, PEAKUEC U OXPAaHACMbIC BU/bI. OXpaHerMbIe BUABI 3CMHOBOJHBIX BOHOFOHCKOﬁ O6J'IaCTI/I

Knacc Ilpecmbikatomuecs: MHOroobpasme, cpena obutanws, oOpa3 >KHU3HU U TMOBEACHHE, OMOJIOTMYECKHe U SKOJIOTUYECKHEe OCOOEHHOCTH,
3HAUCHUEC B NPUPOAEC U KU3HHU UYCJIOBCKA, HUCUC3ANOIIUEC, PECAKUEC U OXPAHACMBIC BHUIbI. OXpaHerMbIe BUABI MPECMBIKAIOLIUXCA BOHOFOHCKOﬁ
obyactu

Kuacc ITtuner. MHOTOOOpasue, cpena oduranus; oOpa3 JKI3HHU U MOBEACHHE, OUOJIOTHYECKHE 1 HKOJIOTHUECKHe OCOOCHHOCTH, 3HAYCHHE B TPUPOIL
" JKU3HU YCJIOBCKA, NCHE3A0IUE, PCAKUE U OXPAHACMBIC BUBL. OXpaHerMbIe BHUADBI IITUIL] BOHOFOHCKOﬁ O6.]'IaCTI/I

JlabopaTopHble 1 IpaKkTHYECKHE PA0OTHI

I/IsyquI/Ie BHCHIHETO CTPOCHUA NITUL.

Knacc Muekonuraroniue: BayKHEHIITNE MPEACTABUTENN OTPSIIOB; cpena oOuTaHus, o0pa3 KU3HHU U MOBEACHHUE, OUONOTHIECKUE U SKOJIOTHYECKHE
OCOOCHHOCTH, 3HAYEHHE B TMPHUPONE W SKU3HHM YEJIOBEKAa, MCYE3AIolIue, pPenKhue W oxpaHsembie BuUAbl. OXpaHseMble BUIAbI MJICKOMHTAIOIINX
Bonoroackoii obiactu

IKCKypcust

Nzyuenne MHOrooOpa3us NTULL

HeMoHcTpauus

Buneopunpm.

Paznen 3. DBoaonus crpoeHusi U GyHKIHH OPraHOB M UX CHCTEM Y *KHBOTHBIX. (14 1)

ITokpoBel Tena. OmopHO-IBUTATENbHAS CHCTeMa M CrnocoObl mepensrkeHus. I[lomoctu Tema. Opradel abixaHuss u ra3oodmeH. OpraHel
numesapenHusi. OOMeH BemmecTs U npespatierne sHeprun. KposenocHas cucrema. Kposb. Opranel BeiiesneHus. OpraHbsl 4yBCTB, HEPBHAsI CHCTEMA,
UHCTHHKT, peduiekc. Perynsamms nestenpHocTH opranu3ma. Oprassl pa3MHOXKEHHs, TPOIJICHUS POAa.

HeMoHcTpauus

BrnaxHble npenapatsl, CKeNeTbl, MOAETH U MYJISIKU.

JlabopaTopHble H IpaKkTHYECKHE PA0OTHI

HzyueHne 0cOOEHHOCTEH Pa3IMUHbIX ITOKPOBOB TEIA.

Paznen 4. MuauBuayanbHOe pa3BUTHE :KMBOTHBIX (3 1)
[Iponnenue poxa. Opransl pazMHOkeHHsT. CrocoObI pa3MHOXKEHUs KUBOTHBIX. OTIOn0TBOpeHNEe. Pa3BUTHE JKUBOTHBIX C MPEBPALICHNEM U Oe3
npespatienys. [lepuoauszans U NpoOAOIKUTENBHOCTD JKU3HU KUBOTHBIX.
JlabopaTopHble U NpaKkTHYeCKHe PA0oThI
H3yudenue craguii pa3BUTHUS KUBOTHBIX U ONPENEICHUE UX BO3PACTa.

Paznen 5. PazBuTHe N 3aKOHOMEPHOCTH pa3MelleHHus1 )KUBOTHBIX Ha 3emuie (3 1)
Jloka3aTenbCTBa HBOIOINU; CPABHUTENbHO-AHATOMUYIECKHE, Y MOPHOIOTHUECKHE, MaCOHTOJIOTHYECKHE.



Y. /lapBUH O IPUYHHAX HBOJIIOLHMHU KUBOTHOTO MHpPA. Y CJIOKHEHUE CTPOCHUS JKUBOTHBIX U pa3HOOOpa3ue BUAOB KaK Pe3yJIbTaT SBOIOIUH. Apeastbl
oburanus. Murpaimn. 3aKOHOMEPHOCTH Pa3MEIIeHUs JKUBOTHBIX .

A eMoHcTpauus

ITaneonronorndyeckue OKa3aTeNbCTBA 3BOMIOLUH.

Paznen 6. buoueHoswr (4 1)
EcrecTBeHHBIE M HMCKYCCTBEHHBIE OMOLIEHO3bI (BOJOEM, JIYT, CTEMb, TYHApA, JieC, HaceléHHbIM myHKT). buorenossl Bonoroackoit obnactw.

PasnooOpasue necoB pervioHa. PakTopbl cpena M WX BiIMsSHUE Ha OWOLEHO3bl llenmy muTaHus, MOTOK SHEpruu. B3amMOCBsI3b KOMIIOHEHTOB
OMOIIeH03a B UX MTPHUCIIOCOOICHHOCTD APYT K IPYTY.

IKCKypcust

I/IsyquI/Ie B3aUMOCBSA3U KUBOTHBIX C APYT'UMU KOMIIOHCHTaAMU 6I/IOLI6H03a seca. deHoormUecKe Ha6J'II-OI[eHI/I$I 34 BCCCHHHUMU SABJICHUAMMH B
JKHU3HH KUBOTHBIX.

Paznen 7. /KuBOTHBII MHP H X0351iiCTBEHHAS AeSATEILHOCTD YeJI0BeKa. (5 1)
BrnusiHre nesTenbHOCTH 4eJIOBeKa Ha JKMBOTHBIX. [Ipombicen skMBOTHBIX. [IpombiciioBble kHMBOTHBIE Bonoromckoii obmactu. OmomainmHUBaHUE.
Pa3Benenne, OCHOBBI COAEPKAHMS U CEJICKIIUU CEJIbCKOXO3SAMCTBEHHBIX JKMBOTHBIX. (CeNbCKOXO3SIICTBEHHbIE W JIOMAIIHUE >KUBOTHBIC.
[Mpodunakrrka 3ab0neBaHMi, BRI3BIBAEMBIX KHUBOTHBIMH. [IpriciocoOseHus K pasnudHbiM cpenam odutanusi. OxXpaHa KUBOTHOTO MHUpA: 3aKOHBI,

CHUCTEMa MOHHUTOPHUHTA, OXpaHsieMble Tepputopun. KpacHas kHura. PaunoHanpHOE UCTIONB30BAHUE JKUBOTHBIX. OXpaHa JKUBOTHBIX B Bosoroackoi
o0JacTu.

IKCKypcust
HOCGH.[GHI/IG BBICTABKH CENbCKOXO3SMCTBEHHBIX U JOMAITHUX KUBOTHBIX.

«buoaorus. Yenosek. 8 knace»
(68 4, 2 4 B Hexeu110)
Paznen 1. Beenenne. Hayku, n3yuamomue opranusm dejoseka. (2 1)
HaYKI/Ij HU3ydaromue OpraHnu3sM YCJIOBCKA. aHATOMMUA, (1)I/ISI/IOJ'IOFI/I$[, ncuxoJyiorus U ruruena. Ix craHosieHue u METOABI UCCIICAOBAHUA.
Uenosek u okpykaromas cpena. [lpuponnas u conpanpHas cpea oOUTaHMs YeloBeKa. 3aluTa cpeabl OOMTaHUS YeIOBeKa.
Paznen 2. llpoucxoxnaenue yenoseka. (3 1)

MecTto denoBeka B cUCTeMaTHKe. J{oKa3aTeabCTBa JKUBOTHOTO MPOUCXOXKIACHHS 4YesoBeKa. UepThl CXONCTBA M Pa3IMYUil YeloBeKa U
JKUBOTHBIX. OCHOBHBIE 3Tambl 3BOJIOLHMH YeJIOBEKA. BiusiHHEe OHOJOrMYECKMX U COLHMAIBHBIX (PAKTOPOB Ha SBOJIFOLUIO YEJIOBEKA.
Yenoseyeckue pacel. YenoBeK Kak BU.



Paznen 3. Crpoenue opranusma. (4 1)
OO0wmit 0030p opranusma venoBeka. Y poBHu opranm3anmu. Ctpykrypa Tena. OpraHel U CUCTeMbI OpraHoB. KieTouHoe CTpoeHHe OpraHu3Ma.
Txanu. BHemHsAs u BHyTpeHHss cpena oprann3ma. Ctpoenne n QyHKIUH KJIETKH. Ponb simpa B mepenade HaClEACTBEHHBIX CBOMCTB OpraHU3MA.
Opranonns! knetku. Jlenenne. JKuzHeHHbIE MpOLECChl KJIETKH: OOMEH BEIIECTB, OMOCHHTE3 U OHMOJIOTHYECKOE OKHUCIeHHEe, X 3HaueHue. Ponb
bepmenToB B oOMeHe BemnecTB. PocT u passurne kietku. CocTossHUs (PU3HOJIOTHUeCKOro Mokost u Bo3Oysknenusi. Tkarnu. OOpa3zoBaHue TKaHE.
OnuTenuanbHble, COeNUHUTENbHBIE, MbILIIEUHbIE, HepBHAsA TKaHH. CTpoeHne u ¢pyHkunu HelipoHa. CuHanc. PeduekropHas peryssinusi OpraHoB U
cucreM opranusma. LlenTrpanpHas u nepudepuyeckast 4acTi HepBHOU cucteMbl. CTUHHOHN U rojoBHOM MO3r. HepBel u HepBHBIE y37bl. Pediekc u
pednexTopHast nyra. Heiiponnsie nenu. Ilpoueccer BO30ykKaeHUs U TOPMOXKEHUS, UX 3HaUeHHe. UyBCTBUTENbHBIC, BCTABOYHBIE U UCIIOJHUTEIbHbBIE
Heliponsl. IIpsMblie n oOpaTHbIe CBsI3U. Posb peLenTopoB B BOCIPUSATHH Pa3ApaskeHHUI.
JAeMoHcTpauus
Paznoxenne nmepokcuna Bogopoaa GpepMeHTOM Katanaszon.
JlabopaTopHble  IpaKkTHYECKHE PA0OTHI
PaccmaTtpuBanue KI€TOK M TKaHEH B ONTHYECKUN MHUKpPOCKON MHuKponpenaparsl KJIE€TOK, SIUTEIUANIBHON, COeIUHUTEIBHON, MBIIIEYHOU U
HEPBHOH TKaHEH.
CamoHabmoieHre MUTaTeNbHOTO pedieKca U YCJIOBUs €ro MPOsIBJICHUS U TopMokeHHst. KoneHHbIH peduiexc

Paznen 4. OnopHo-aBurareasbHas cucrema. (7 1)

Onopa u neuwxenune. OnopHO-IBHUrateibHass cuctema. Ckener W MbIUnbl, X (QYyHKOUH. XUMHYECKHH COCTaB KOCTEH, UX MAaKpo- U
MHUKPOCTPOEHHE, TUIBI KocTel. CkeleT uenoBeka, ero npucrnocodIeHne K NPsiMOXOXKIEHHIO, TPYIOBOH AeATENbHOCTH. 3MEHEeHMsI, CBsI3aHHbBIE C
pa3BUTHEM MO3ra U peud. THrbl COETMHEHNH KOCTEH: HEeTOABUIKHBIE, MOTYNOABIKHbIE, TTOABIDKHBIE (CycTaBbl). CTPOSHHE MBIIIL M CYXOXKFITH.
O0630p MBIIIIT YEJIOBEUYECKOro Tena. MBIIIIBI-AHTAaTOHUCTHl M CHHEPTUCTHL. PaboTa CKeNeTHBIX MBILII U UX peryysuus. [lorsTre o aBUraTenpHON
enuHuue. M3meHeHue Mblipl npu TpeHuposke. llocnencTBus runoguHamMuM. ODHEPreTHKa MBILIEYHOrO cokpaieHus. JluHamuueckas u
crarndeckas pabora. Hapyuierns ocaHku M pa3BUTHE TUIOCKOCTOIMUS: MPUYMHBI, BBIIBICHHE, PENYIIPEeKACHNE U HcnpasyieHue. [lepsas moMornpb
npu ymudax, nepeaoMax KocTei u BbIBUXax cycTtaBoB. [IpodunakTika TpaBMaTu3Ma. 3HaueHHe (PU3NIECKUX YIPAKHEHUH U KYJIbTYpPbI TPyAa IS
(dbopMHUpOBaHUS CKENETa U MYCKYJIaTyphL
HeMoHcTpauus
CkeneT 1 MyJISKU TOpPCa YeJIoBeKa, ueperna, KOCTel KoHeuHocTel, Mo3BOHKOB. Pacnuibl koctel. [IpuémMbl okasaHus nepBoil moMoLIY IpU TPaBMax.
JlaGopaTopHble 1 IpakTHYECKHE PA0OTHI
MUKPOCKONNUYECKOE CTPOEHUE KOCTH.

MBpILI1p! 4eI0BEUeCKOro Teja (BhIMOMHIETCs T00 B Kiacce, 100 1oMa). Y TOMIIEHHE TIPU CTATUYECKON M TMHAMUYECKOH padore.
BrrsiBeHne HapyLUIeHUN OCaHKH.

BrIsiBiI€HNE TIIOCKOCTOMHS (BBITIOIHSIETCS TOMa).

CamoHnabmonernst padoThl OCHOBHBIX MBIIIL, POJIH TJIEYEBOTO MOSICA B IBHIKEHUSX PYKH.



Paznen 5. Buyrpennss cpeaa opranusma (3 9)

BryTpenHssist cpena opraHnu3Ma, 3Ha4eHHE €€ MOCTOSIHCTBA. KOMITOHEHThI BHYTPEHHEH Cpeabl. KPOBb, JKHIKOCTD, TuMpa. X B3anMonencTsue.
I'omeoctas. CoctaB kpoBH: Tua3Ma U (HOPMEHHBIE 3JIEMEHTHI (TPOMOOLMTHI, SPUTPOLUTHI, JeHKOUUTHI). PyHKIMK KieTOK KpoBU. CBEpTHIBaHNE
kpoBU. Pomb xanbuus u Butamuaa K B cBépThIBaHMM KpoBU. AHanmn3 kposu. Manokposue. KposerBopenue. boppba opranusma ¢ uH(peKIuen.
Nmmynnrer. 3amutHble Oapeepbl opranusma. JI. Ilactep m MU, MeunukoB. ArTurennl u anturena. Cnenmduyeckwii M HecrienupuIecKuit
uMMyHuTeT. Kiterounslii U rymopanbHelii ummyHHuTeT. UMMyHHAas cuctema. Ponp mumdonntoB B nMMyHHOH 3amure. ®@aronurtos3. Bocnanenue.
Wndexunonnbsie n napasurapueie Oonesnu. Bopora undexnun. Bozbynurenun n neperocunku OonesHu. baummno- u Bupyconocurenn. Teuenne
uHpeKkIoHHbIX Oonesnell. [Ipodunakruka. Anneprudeckue peakuun. [IpenynpenutenpHbie npuBUBKH. JleueOHbIE CBIBOPOTKH. MIMMyHOIIOTHS Ha
ciykOe 310pOBBS: BaKLMHBI M JieueOHble CHIBOPOTKH. ECTECTBEHHBI M HCKYCCTBEHHBII MMMYHHUTET. AKTUBHBIH M TNACCUBHBIA MMMYHHUTET.
Txanesast coBmectumocTsb. [lepennBarne kposu. [ pynmel kposu. Pesyc-daxTop. Ilepecanka opraHoB u TKaHEH.

JlabopaTopHble  IpaKkTHYECKHE PA0OTHI
PaccmaTtpuBaHue KpOBHU 4€JIOBEKA U JIATYIIKU IO MUKPOCKOIIOM.

Paznen 6. KpoBeHocHas u imMpaTHyeckasi cHCTeMBbI OpraHuzma (6 9)

Oprasbl KpOBEHOCHOW M JUM(AaTUIECKOH cHCTeM, UX poiib B opranm3Me. CTpoeHHe KPOBEHOCHBIX M JUMpaTudecknx cocynoB. Kpyru
kpoBooOpamenusi. Ctpoerne u pabora cepnua. ABToMarm3M cepaua. JBmwkeHHe KpOBH IO cocylnaMm. Perynsnuss KpOBOCHAO)KEHHS OpPTaHOB.
ApTrepuanbpHOe aBleHHE KPOBH, MyJbC. [ UTMeHa cepieyHO-coCyaucToii cuctemsl. JloBpaueOHass moMompb mpu 3a00eBaHUM CEPAA U COCYIOB.
Ilepsast noMouIb IPU KPOBOTEUEHUSIX.

HeMoHcTpauus

Mopnenu cepana u Topca uenoseka. [Ipuémel namepeHus aprepuaibHOro aasieHus no meroay Koporkosa. IIpuémbl oCTaHOBKY KPOBOTEUEHUI.
JlabopaTopHble  IpakTHYECKHE PadoThI

IlonokeHne BEHO3HBIX KJIANAHOB B OMYIIEHHON U MONHITON PyKe.

H3MeHeHMsI B TKaHAX MPH NEPETSDKKAX, 3aTPYAHAIOIUX KPOBOOOpaLeHNE.

Omnpenenenue CKOPOCTH KPOBOTOKA B COCYZ]aX HOTTEBOT'O JIOXKA.

OnbIThI, BBIABISIIOLINE IPUPOAY MYJIbCA.

@DyHKIMOHANBHAS TPoda; peakius CepreYHO-COCYAUCTON CUCTEMBI Ha TO3UPOBAHHYIO HATPY3KY.

Paznen 7. Ibixanme (4 1)

Hpixanue. JlpixaTenpHast cucrema. 3HaueHHe nabixaHus. CtpoeHne u (yHkumu opraHoB nbixaHus. [ ojocoobpasosanue. MH(peKIHMOHHBIE U
opraHudeckue 3ab0JIeBaHUSl NbIXaTENbHBIX IyTeH, MUHAAIMH U OKOJOHOCOBBIX Ia3yX, MpOQMIAKTHKA, NOBpadeOHas MOMOIIb. Perymsums
neixanus. ['a3000MeH B IErkux UTKaHsIXx. MexaHu3Mbl BIOXa U Bbiioxa. HepBHast 1 rymopainbHast peryssiuus apixanust. OxpaHa BO3AYIIHOH Cperbl.
BnusiHue 3arpsisHeHUs1 OKpyskaroliel cpensl B Bomoronckoii o0mactu , Ha 310poBbe denoBeka. DyHKIMOHAIbHBIE BO3MOKHOCTH JIbIXaTEIbHON
CHCTEMBI KaK MOKa3aTelb 310pOoBbs. | uruneHa opraHoB apixanus. JKU3HEHHast EMKOCTD JIETKUX. BbIsiBIeHNe u npenynpeskaeHne 0one3Hell OpraHos
neixanus. @mooporpadusi. MHpeknroHHbIe 3a00neBanmst 1 Mephl UX npodunakTuku. Tybepkynés u pak nérkux. [lepsas momomp yTonaromemy,
NPU YAYLIEHUN U 3aBAJMBAHUU 3eMIIEH, snekTpoTpaBMe. KinHnueckas u Ouonorndeckass cMepTh. MICKyCCTBEHHOE IBIXaHHUE M HETPSIMOH Maccak
cepaua. Peannmanusi. BiustHue KypeHust U APYrux BPEAHBIX MPUBBIUEK HA OPTaHHU3M.



JAeMoHcTpauus

Mogene ropranu. Monens, NOSCHAOIAs MEXaHU3M BIoXa U Bbiaoxa. [Ipuémel onpeneneHnust NpOXOAUMOCTH HOCOBBIX XOAOB Y MAJIEHBKUX AETEH.
Ponpb pe3onaTopos, ycmnmBaromux 3ByK. OnbIT Mo 0OHApy>KEHUIO YITIEKHUCIIOTO ra3a B BBIABIXaEMOM BO3ayxe. M3MepeHne KM3HeHHONH E€MKOCTH
nérkux. [Ipuém nCKyCCTBEHHOTO AbIXaHUS.

JlabopaTopHble U NpaKkTHYecKHe PadoThI

Hsmepenne oOxBaTa TpyIHON KJIETKH B COCTOSIHUM BIOXa M BBIIOXA.

@DyHKIIMOHANBHBIE TPOOBI € 33A€PIKKOH IbIXaHHSI HA BIOXE M BBIIOXE.

Paznen 8. lmmeBapenue (6 1)

IMurtanne. Ilmmesapenue. IlumeBapurenbHas cucrema. IluineBble NMPOAYKTBI W NMHUTATENbHBIE BEIIECTBA, MX POJIb B OOMEHE BEINECTB.
3nauenne numeBapeHus. CtpoeHne W (YHKIMH NHIIEBAPUTENbHOW CHCTEMBI. IHINEBAPUTEIBHBIN KaHAJ, IHIIEBAPUTEIbHBIE >KEJIE3bL.
[IumeBaperne B pa3MUYHBbIX OTAENAX MHUIIEBAPUTEIBHOIO TPAaKTa. Peryisimus nesTeNpHOCTH MUINEBAPUTENbHOW cucTeMbl. HapymeHus: paboTe
MUIIEBAPUTENBHON CUCTEMBI U MX NpoduiakTuka. 3a00ieBaHUsl OPTaHOB IMHUINEBAPEHUs, X NpoduiakTHKa. | IrneHa OpraHoB INMHUIIEBAPEHUS.
[IpenynpexxaeHne keaya0YHO-KUIIEUHbIX HHPEeKIni 1 renbMUHTO30B. [loBpaueOHas mOMOLIb MPH MULIEBBIX OTPABJICHUSX.

HeMoHcTpauus

Topc yenoseka.

JlabopaTopHble  IpakTHYECKHE PA0OTHI

HeiicTue pepMeHTOB CIFOHBI Ha KpaxMail. CaMOHaOMIOAEHNS: OPeIeIeHNE TTOIOKEHHUS CIIFOHHBIX JKENE3, IBIKEHUE TOPTaHH MIPH
TJIOTaHUU.

Paznen 9. O6meH BemecTs H 3Hepruu (4 1)

OOMeH BeIecTB H MpeBpalieHus SHepruu B oprann3mMe. OOMEH BEIIEeCTB U SHEPTUH — OCHOBHOE CBOMCTBO JKMBBIX CymiecTB. IlnacTryeckuii
u sHepreTryeckuii oOmeH. OOMeH OeNKOB, JKUPOB, YIIIEBOIOB, BObI U MUHEPAIbHBIX COJIEH. 3aMEHNMbIE U HE3aMEHUMbIE aMHHOKUCIIOTBI, MUKPO-
U MakpossieMeHThl. Ponb (epmeHTOB B 0OMeHe BemnecTB. ButamuHbl. DHEpro3arparsl 4ejJOBEKa M MHIIEBON pallioH. PallioHaIbHOE MHUTAHHE.
Hopwmer u pesxxum nuranns. OcHOBHOH u o0mmii 0OMeH. DHepreTudeckast eMKOCTb ITHIIH.
JlabopaTopHble H IpaKkTHYECKHE PA0OTHI
YCTaHOBJIEHUE 3aBHCUMOCTH MEXIy HArpy3KOW W YPOBHEM JHEPreTH4ecKoro oOMeHa 1o pe3ysbTaraM (yHKLHOHAJIBHOH MpoOBI C
3a/1ep>KKOM JpIXaHus 10 U nocye Harpy3ku. CocTaBlieHne MUILEBbIX PAllMOHOB B 3aBUCHMOCTH OT SHEPro3aTpar.

Paznen 10. IlokpoBHbIe opranbl. Tepmoperyasinus. Beinenenne (4 9)

Hapy:xubie nokpossl Tena yenoseka. Ctpoerne u pyHkuuu koxxku. Hortu u Bosocel. Ponb ko B OOMEHHBIX IpolLeccax. Perentoper KOXu.
Ponp koxu B TEpMOperyInun. YXOm 32 KOJKel, HOTTSIMH B BOJIOCAMHU B 3aBUCUMOCTH OT THIa KOkH. [ urueHa opex bl 1 00yBu. [IprUrHBI KOXKHBIX
3aboneBanmii. I'pubkoBele M mapasuTapHble OONe3HM, WX NPOPUIAKTHKA U JIEYCHHE Y [epMaTojiora. TpaBMbl. OXKOTH, OOMOpPOKEHHS.
Tepmoperymsiuust oprannsMa. 3akanuBaHue. JloBpaueOHass momoinp npu OOIIeM OXJIaXIEHUH opraHusMa. llepBas momomp MpH TEIJIOBOM U
COJTHEYHOM yjapax. 3HaueHHe OpPraHOB BBIACJIEHHUs B TMOANEPKAHMHM TOMEOCTa3a BHYTPEHHeHW cpenbl opranusma. Beinenenue. Oprasbl
MOYEBBIICTUTEIbHON CUCTEMBI, UX cTpoeHue u (pynkumn. Ctpoerne n padbora mouek. Hedponrel. IlepsuuHast u koHeuHass Mova. 3abojeBaHus
OPTaHOB BBIICIHUTEIBHON CHUCTEMBI U UX NPEAYIPEKICHUE.



JAemMoHcTpaums.

Penveduas Tabnnua «Ctpoenue koxu. Mozaens nouku. Penbednas Tabnna « OpraHbl BeIIETICHUS.
JlaGopaTopHblie H NpaKkTHYecKHe PadoThI

CamMoHabroIeHus: paCCMOTPEHUE IO JIYTIOH ThUTPHON U JIAJOHHOHN MOBEPXHOCTH KHCTH.
Omnpenenenue THa KOXKU C MOMOIIBIO OyMa)kHOH candeTku.

Omnpenenenne COBMECTHMOCTH IIAMITYHSI C OCOOCHHOCTSIMA MECTHOM BOJIBI.

Paznen 11. HepHasi cucrema (5 1)

Heiiporymopanbhast peryssiiusi MpoLecCOB JKU3HEAEATEeNbHOCTH opraHu3ma. HepeHast cucrema. 3HaueHHWE HEPBHOH cucTeMbl. Mo3r u
ncuxuka. CTpoeHHe HEPBHOM CHUCTEMbI: CIMHHONW U TOJOBHOM MO3I - LIEHTpajibHas HEpBHas CHCTE€Ma, HEPBbl W HEPBHbIE Y3JbI —
nepudepudeckas. CtpoeHne u PyHKUMH COMHHOrO Mo3ra. CTpoeHne TojoBHOro mMo3ra. @yHKIWHU MPOAOITOBATOrO, CPEAHEr0 MO3ra, MOCTa U
mozkeuka. [lepenHuii Mo3r. @YHKUMH MPOMEXKYTOYHOrO MO3Ta M KOpbl Oosblimx mnonymapuii. Ctapas m HOBas Kopa OOJBIINX MOJyIIAPHid
TOJIOBHOTO MO3Ta. AHAJINTUKO-CUHTETHYECKAsh M 3aMbIKaTeNbHAs (PYHKIUH KOpPBHI OOJBIIMX MOJNyIIapuil rojoBHoro mosra. Jlomm Oompmmmx
MOJyIIAPUA U CEHCOPHBIE 30HBI KOpbl. COMATHYECKMM W BET€TAaTHBHBIM OTHEIbI HEPBHON cuCTeMbl. CUMNATHYECKUM U MAPaCUMIIATUYECKUM
MOAOTAENbI BET€TaTUBHON HEPBHON CUCTEMBI, UX B3aUMOJICHCTBHE.

HeMoHcTpauus

Mogene roJ0BHOIO MO3Ia YeJIOBEKa.

JlabopaTopHble  IpakTHYECKHE PA0OTHI

[ManpuenocoBast mpoba 1 0COOEHHOCTH BUKEHUH, CBA3aHHBIX C QYHKLMSIMA MO3)KE€UKa U CPEIHETO MO3Ta.

Pednexcr! mpomonroBaToro U CpeqHero Mo3ra.

IITpuxoBoe pasapakeHnue KOXHU - TECT, ONPEAESSIOIINI U3MEHEHNE TOHYCa CUMIIATUYECKOr0 U NapacuMIaTHIe€CKOro OTAEI0B
BEre€TaTUBHON HEPBHOM CUCTEMBI IIPHU PA3APAKECHUH.

Paznen 12. Ananausaropsl. Opransi uyBcTB (5 1)

AHaM3aToOphl U OpPraHbl YYBCTB. 3HAYE€HHWE aHAIM3aTopoB. JlocToBepHOCTH mojy4aemol wHpopmanuu. Umo3uu U UX KOPPEKLUS.
3purenpHbIi aHanu3aTop. [lonoxenne u cTpoeHue rias. Xoj Jydel depes npo3padHyro cpeny rinaza. CtpoeHue u GyHKIUU cetdaTku. Kopkosas
4acTh 3PUTENILHOTO aHan3aTopa. buHokysspHoe 3perue. [ uruena 3penus. [Ipenynpesknenue riasHbx OoNe3He, TpasM rnas3a. [lpenynpexneHue
Omu3opykocTH U panbHO30pkocTH. Koppekums 3penns. CiyxoBoi ananm3arop. 3HaueHue ciayxa. CtpoeHne u (yHKIMU HAPYXKHOTO, CPETHETO U
BHyTpeHHero yxa. Penenrops! ciyxa. KopkoBast yacTe ciiyxoBOro aHainusaropa. I'uruena opraHos ciyxa. [IpuduHBl TyroyxocTu U IIyXOTbl, UX
npeaynpexnenue. BectuOynsapHseiii anmapar. OpraHbel paBHOBECHSI, KOXKHO-MBILIEYHONH YyBCTBUTEIBHOCTH, OOOHSHUS M BKYCa U UX aHAJIH3aTOPBL.
BzaumMopelicTBue aHaIU3aTOPOB.

HeMoHcTpauus

Monenu rna3a u yxa. OneIThl, BBIBISIOMAE (YHKIUN Py KHOH 000IOUKH, XPYCTAINKA, TAJOYEK U KOJIOOUEK.
JlabopaTopHble 1 IpakTHYECKHE PA0OTHI

OHbITbI, BBIABJIAIOINNUEC UIIJIKO3HUH, CBA3aHHBIC C 6I/IHOKy.]'[$IprIM SPEHUEM, a TAKXKE 3PUTCIIBHBIC, CJIYXOBBIC, TAKTUJILHBIC UJIJTFO3WHN.
OOHapyskeHue CJIEnoro MsTHA.

Omnpenenenne OCTPOTHI CITyXa.



Paznen 13. Beicmasi HepBHast nesiteqibHOCTD. [loBenenne. Ilcuxuka (6 1)

Bxiag oredecTBeHHBIX Y4EHBIX B pPaspabOTKy ydeHHss O Bbiciueil HepBHOH nearensHocTH. MIM.CeuenoB u W.ILIlaBnos. OtkpeiTne
LIEHTPAJIbHOTO TOPMOXKEHHs. be3ycnoBHble M yCiOBHBIE peduexcel. be3ycnoBHOe M yCIIOBHOE TOPMOXKEHHME. 3aKOH B3aUMHOH WHAYKLHH
BO30YKICHHUA-TOPMOXKEHUs. YueHne A.A. YXTOMCKOro 0 IOMUHaHTe. BpoxknéHHbIe mporpaMMel MoBeneHus: 0e3yCciIoBHbIE PeIIeKChl, HHCTUHKTHI,
3anevyatnenne. Pedpraexkc u pednexkropras nyra. [IpmoOpeTéHHblE mpOrpaMMbl NMOBENCHHS: YCJIOBHBbIE pe(IIEeKChI, PacCydOvHasl AESTeIbHOCTD,
nuHaMudeckuii crepeorun. Ilosenenue u ncuxuka yenoseka. OCoOOEHHOCTH MoBeneHus yenoBeka. buonornueckue putmel. CoH n 60APCTBOBAHUE.
Cranuu cHa. CHoBuneHHs. OCOOEHHOCTH BBICIIECH HEPBHOH AEATENBHOCTH YENIOBEKA: PeYb M CO3HAHHWE, TPYHOBas AesTenbHOCTh. IloTpeGHOCTH
TMONeH W KUBOTHBIX. Peub Kak cpeacTBo OOIEHHs U KaK CPEeICTBO OPTaHU3ALMH CBOETO MOBEAEHHs. BHEIHAA 1 BHYTpeHHss1 peub. Ponb peun B
pPa3BUTHM BBICIIMX TNcuxuueckux (yHkuuil. Oco3HaHHble NeHCTBUS M HWHTYyHUUs. llo3HaBaTeNbHbIE MPOLIECCHI: OIIYINEHHE, BOCIPUSITHE,
NPEACTaBICHUsI, NaMsTh, BOOOpakeHUe, MbIIUIeHHE. BoneBble nelcTBUs, MOOyAMTENbHAs M TOPMO3HAas (PYHKIMH BOJH. BHymaemMocTe H
HETaTHBU3M. ODMOLMH. SMOLMOHAIBHBIE PEAKIUH, SMOLMOHAJbHbIE COCTOSIHMS W 3MOLMOHAJNbHbIE OTHOIIEHUs (4yBCTBa). BHHMaHme.
Du3HONOrn4ecKre OCHOBbI BHUMAHUS, €0 BUABI U OCHOBHBIE CBONCTBA. [IpnunHbI paccesHHOCTH. BocnuTaHne BHUMAaHUS, aMSITH, BOJIU.
Pa3zBurne HaOIOATENBHOCTH U MBILIUIEHHS. POJIb 00y4YeHUsT 1 BOCITUTAHUS B PA3BUTHH MTOBEIEHHS U TICHXUKH
YEJIOBEKA.

AemMoHcTpaums.

besycnoBHbIe 1 ycOBHBIE pedIieKChl YenoBeka (10 METOAY pe4eBOro noakperuieHus ). JlBoficteenHelie n3obpaskeHus. Mmo3nn yCTaHOBKH.
BeInosnHeHne TeCTOB Ha HAOMIOATEIbHOCTD U BHUMAHUE, JIOTHYECKYI0 U MEXaHUYECKYIO NMaMATh, KOHCEPBATH3M MBILIJICHUS U TIP.
JlabopaTopHble  IpakTHYECKHE PA0OTHI

BripaboTka HaBbIKa 3€PKAIbHOTO MUChbMa KaK MPUMEP Pa3pyLIEHHs CTApOro U BEIPAaOOTKH HOBOTO JUHAMUYECKOTO CTEPEOTHUIIA.
Uzmenenne uncna koneOanuii 0dpasza yCce4EHHON MUpaMuabl PU HEMTPOM3BOJBLHOM, IIPOU3BOJIBPHOM BHIMAHUH U TIPU aKTHBHO padote

C OOBEKTOM.

Paznen 14. Kene3sl BHyTpeHHelH ceKpennH (3HAOKPHHHAA cuctema) (2 1 + 1 4 Ha 0bobmeHme)

OHIOKpUHHAs cucTeMa. JKene3bl BHelIHeN, BHYTPEHHEH U CMelLIaHHON cekpeluu. | OpMOHBI, MeXaHU3Mbl UX JeicTBus Ha kieTku. CBolicTBa
ropMOHOB. B3aumMonelicTBre HEpBHOH M T'yMOpPalbHON peryssinuy. [IpoMeKyTOUHbIH MO3T M OpraHbl SHAOKPHUHHOM CUCTEMBI. | OpMOHBI rumodusa
U IUTOBUIHOH JKeJIe3bl, X BIMSIHHUE HA POCT U Pa3BUTHE, OOMEH BeecTB. | OPMOHBI MTOJIOBBIX JKeJNE3, HAMOUEUHNUKOB U TTOKETYIOUHOH JKEeIe3bl.
Hapymenus nesiTenbHOCTH SHAOKPUHHON CUCTEM U MX npeaynpexaerne. [IpuanHel caxapHoro nuadera.

HeMoHcTpauus
Monenb yeperna ¢ OTKUAHON KPBIIIKOH I TOKa3a MECTOIONOKeHHs riumnodu3a. Moenb ropTaH co LIUTOBUAHON XKene30i. Moxenb
MOYEK C HANMOYECYHUKAMH.

Paznen 15. UnguBuayaabHoe pazButue opranusma (5 4)+1 4 vHa obobmenue
JKusHeHHblE LUKIBI OpraHu3mMoB. PasMHoxenue u passutue. IlonoBble >kenesbl U MOJOBBIE KJIETKU. becrnosioe u MnojaoBoe pa3sMHOXKEHHE.
IIpeumyiecTsa NoJ0BOrO pa3MHOKEHUs. My»Kckas U *KeHCKasl MoJIoBble cucTeMbl. CriepMaTo30uAbl U siLeKIeTku. Pojb MONOBBIX XpOMOCOM B
ompeneneHun noja Oyaymero pebGénka. Mencrpyauun u nojutroumu. OOpasoBaHHMe W pPa3BUTHE 3apOABINA; OBYJLILHS, OIUIONOTBOPEHHUE
SMLEKIETKH, YKpeIUleHue 3apopaplinia B Mmarke. Passutue 3aponbimia u mnona. bepemennocts u ponel. buorenerndeckuii 3axkoH I'exkkens—
MroJutepa U IPUYHMHBI OTCTYIUICHHUS OT Hero. BimsiHue HapKoreHHbIX BelecTB (Tabaka, ajJKorois, HAPKOTUKOB) Ha Pa3BUTHE U 310POBbE UEIOBEKA.
HacnencrBeHHbie 11 BpOKAEHHBIE 3a00J€BaHNsA. MeINKO-TeHETHUECKOe KOHCYIbTUPOBaHUe. 3a00I€BaHus, TEPEIAtOIIUECS TOJIOBBIM MYTEM:



CIIM/A, cudumuc u ap.; ux npodunaxruka. Pazsurue pedénka nocne poxxkaerns. HoBopoka€HHbIN 1 rpyaHoi pebéHok, yxon 3a HuM. [lonosoe
co3peBaHne. buonornueckas u conmajbHas 3penocTb. Bpex paHHHMX MOJNOBBIX KOHTAKTOB M aboptoB. MHauBuAa u muuHocTh. TemmnepameHT u
xapakrep. CaMono3HaHue, OOIECTBEHHBIH 00pa3 *XKU3HHU, MEKIUYHOCTHBIE OTHOWeEHHs. CTaauu BXOXKIEHHs JIMYHOCTU B rpymmy. MHTepecsl,
CKJIOHHOCTH, criocobHocTH. OnapéHHocTs. BeiOop skn3HeHHOTrO myTH. 310poBbIi 00pa3 sku3Hu. CoONoaeHne CaHUTapHO-TUTHEHHYECKUX HOPM H
NpaBUI 370pOBOro obpasa >KM3HU. YKpPEIJICHHE 370POBbs. AyTOTPEHUHT, 3aKaJWBaHWE, ABHUraTelbHAas aKTUBHOCTb. BimsHne Qusnmueckux
YIPaKHEHUH HA OPraHbl U CUCTEMBI OpraHoB. PakTOPBI PUCKA: CTPECCHI, THIIOAUHAMUS, NTIEPEYTOMIIEHHE, NTepeoxaxacHue. BpenHsle U nojesHbIe
MIPUBBIUKH, UX BJIUSHUE HA COCTOSTHUE 3[JOPOBbsI.

JdemoHcTpanmsl.

TecTel, OnpenensaoInue TUIT TEMIIEPAMEHTA.

Conep:xkanue

Buosiorus 9 kmace 68 4/rox (2 4/Hen.)
BBenenue. buosiorus B cucreme Hayk (2 4.)

buonorus xak Hayka. Mecto 6uonoruu B cucTeMe HayK. 3HaueHHe OMOJIOrHU ISl TOHUMAaHMs HaydYHOH KapTHHBI MUpa. MeTonbl OMONIOrnIeCcKHuX
uccnenoBanuii. [lonsaTue «ku3Hp». COBpeMEHHBIC HAYYHbIE IPEACTABICHUS O CYIIHOCTH )KM3HU. 3HaUeHHe OUOIOTHYECKON HAYKH B JESITEIbHOCTH
YeJIOBEeKa.

JleMOHCTPALIMK: TIOPTPETHI YUEHBIX-ONO0JIOroB; cxema «CBsi3b OHOJIOTHH € IPYTHMHU HayKaMmy.

I'naBa 1. OcHOBBI HUTOJIOTHH - HAYKH 0 KJIeTKe ( 10 u.)

Hpez[MeT, 3adavui U METOAbI UCCIICNOBAHHA LHIUTOJIOTMH KaK HAYKH. HCTOpI/ISI OTKPBITUA U U3YUCHUS KIICTKHU. OCHOBHBIE IMOJIOKEHUS KJIETOYHOH
TCOpUU. 3HaueHue OUTOJOT'MYCCKUX I/ICCJ'IGI[OBaHI/Iﬁ AJIA Pa3BUTUA Ononorun u APYyTUx OMOJIOTUYECKUX HayK, MEAULUHBI, CEJILCKOT'O XO3sIHCTBA.

KrneTka xak cTpykTypHas U QyHKUHOHAJIbHAS €INHULA JKUBOTO. XUMUYECKUN cocTaB KieTKH. OCHOBHBIE KOMIIOHEHTHI KileTKH. CTpoeHune
MeMOpaH U sapa, ux ¢pyHkuuu. L{urornnasma u ocHOBHBIE opraHouabl. X (yHKINH B KIIETKE.

OcobeHHOCTH CTPOCHUS KJIETOK OaKTepuii, rpuOOB, JKUBOTHBIX M pacTeHU. Bupycel.

OOmeH BelecTB U peBpaleHnst YHeprus B kKieTke. CrocoObl MOMyueHHst OPraHnYeCKUX BEIECTB: aBTOTPOGBI U reTepoTpodsl. PoTOCHHTES, €T0
KOCMUYECKasi poJib B brocdepe.

BuocunTes Genkos. [Tousitue o rene. JIHK - ncrounuk renernyeckoit nundopmanuu. I'enerndeckuii ko, MaTpUUHbIA NPUHIKMT OHOCUHTE3a
oenkos. Obpaszosanue PHK mo marpune JIHK. Perynsius Ouocunresa.

IlonsiTHE O roOMe€OCTa3€C, PEryjisiinuvs nmpoueCCOB MPEBPALLCHNA BEIICCTB U SHEPTUU B KIICTKE.

JleMOHCTpALIMH: MUKPOMpPEnapaTsl KJIETOK PACTEHUH U KHBOTHBIX, MOJZIENb KJIETKH, OMBITHI, HJUTFOCTPHUPYIOLIHE Iporiecc (POTOCHHTE3a, MOAEITH
PHK u IHK, pa3nu4HbIX MOJEKYJ U BUPYCHBIX YACTHII, CXeMa MyTed MeTadomu3Ma B KJIETKe, Moaeb-anminkanys «CuaTe3 Oenkay.

JlabopaTopHbie padoThbI:

CTpoeHne 3yKaprHOTHUECKNX KIETOK Y PACTEHHH, )KUBOTHBIX, TPHOOB U MPOKAPUOTHIECKHUX KJIETOK y OaKTepuil.



I'naBa 2. PasMHo’KeHHe H MHAUBHAYAJbHOE pa3BUTHE (OHTOreHe3) OpraHuszmos (S 4.)

CamoBocnponsBenieHre - BceoOlnee CBOWCTBO KUBOro. DOpMbI pasMHOXKEHHs] OPTaHU3MOB. becroyioe pa3MHOKEHHE W ero TUIbl. MHUTO3 Kak
OCHOBa 0eCIIoNIOro Pa3sMHOKEHHS U POCTa MHOTOKJIETOUHBIX OPTraHU3MOB, €ro OMOJIOrHYeCKOe 3HAUCHHE.

[TonoBoe pasmHOkeHHEe. Meiio3, ero OHoornieckoe 3Ha4eHne. bronornueckoe 3Ha4eHUe OTUIOAOTBOPEHUSI.

[ToHsiTHE MHOMBUIYaTBbHOTO Pa3BUTUS (OHTOIEHE3a) Y PACTHTEIBHBIX M KMBOTHBIX OpraHu3MoB. JleneHue, poct, auddepeHnmanust KIEToK,
OpraHoreHe3, pa3MHOXKEHUE, CTapeHHne, cMepTh ocobeill. BrusiHue ¢akTopoB BHEIIHEH cpenbl HAa Pa3BUTHE 3apOAbIIa. Y POBHU MPHUCIIOCOOIEHMS
OpraHu3Ma K U3MEHSIFOIIUMCS yCIOBHSIM.

JemMoHcTpanum: TaOIUIIBI, WUTIOCTPUPYIOIINE BUABI OECIOJIOro M MOJIOBOIO Pa3MHOXKEHUS, SMOPHOHAIBHOTO U MOCTIMOPHOHAIBHOTO Pa3BHTHUS
BBICIIUX PACTEHMM, CXOACTBO 3apOo/bllliel TO3BOHOYHBIX KHBOTHBIX, CXEMbl MUTO3a U MeH03a.

I'naBa 3. OcHoBbl reHeTuku (10 4.)

IeHernka kak OTpacib OHOJOrHYeckol Hayku. McTopusi pa3BUTHS T€HETUKH. 3aKOHOMEPHOCTH HACJIENOBAHUS MPU3HAKOB JKUBBIX OPTaHU3MOB.
Pabotel I'. Mennenst. MeToabl UCCIIEOBaHMS HACIENCTBEHHOCTH. | MOPUIONIOrHYeCKU MEeTOA M3YYeHHs] HACIeNCTBEHHOCTH. MOHOTHOpUIHOE
CKpelIuBaHNue. 3aKOH TOMUHUPOBAaHUsA. 3aKOH paciieruienus. [lonHoe U HEeMmoNMHOe TOMUHUPOBAHUE. 3aKOH YUCTOTHI FAMET U €r0 [IUTOJIOTMYECKOE
obocHoBanne. @EHOTHIT U TeHOTHUIL. | eHeTHdeckoe onpeneneHue nona. I eHeTnueckasi CTpyKTypa MoJIoBbIX XpoMocoM. HacnenoBanue npu3HaKkos,
CLEMJIEHHBIX ¢ NOJIOM. XPOMOCOMHAsl TEOPUsl HACJIEACTBEHHOCTHU. I €HOTHIT KaK LeIOCTHAs CUCTEMA.

OcHoBHbIE (OpMBI U3MEHUMBOCTH. [ eHOTHNHMYEeCKass HM3MEeH4YMBOCTh. Mytanuu. llpudamHbl M dYacToTa MyTauuid, MyTareHHblE (DaKTOpBL
OBoMOUMOHHAsA posb MyTaumid. KomOWHaTHBHas M3MEHYMBOCTb. BO3HMKHOBEHHE pa3jaMYHBIX KOMOMHALMHA T€HOB W UX POJb B CO3aHHH
TEHEeTHYECKOro pasHooOpasus B Mpedenax BHAA. OJBOJIOLNHOHHOE 3HAYEHHE KOMOWHATUBHONW WM3MEHYMBOCTH. {DeHOTHUNHUUEecKas, WU
MOAU(pHUKALMOHHAsL, U3MEHUYNBOCTh. POJIb yCIIOBUI BHEIIHEH Cpenbl B Pa3BUTHH U NMPOSIBIICHUH NIPU3HAKOB M CBOICTB.

,)ICMOHCTpaHI/II/I: MOACIU-aNIUINKAllUK, WIUIIOCTPUPYIOIIHUE 3aKOHBI HACICACTBCHHOCTH, TMCPEKPECT XPOMOCOM, PE3YJbTAThl OIIBITOB,
MOKAa3bIBAOIINX BJIIUAHHUEC YCJIOBI/Iﬁ Cp€abl Ha HU3MCHYUBOCTb OPraHU3MOB, rep6aprle MaTC€pHrabl, KOJJICKIIUHU, MYIJISKN FI/I6pI/II[HbIX,
TMTOJIUITIIOU AHBIX paCTeHHﬁ.

JlabopaTopHbie padoThbI:
H3yueHne n3MEHYMBOCTH Y PACTEHUN U *KMBOTHBIX.
Nzyuenne GpeHOTUTIOB pacTeHMIA.
[IpakTrueckas padora:
Pemenne reneTnyeckux 3anad.
I'naBa 4. I'eneTnka 4esnosexa (3 4.)

MeTtompl HU3YyUCHUA HACICACTBCHHOCTH YCJIOBCKA. I'eneruueckoe pa3Hoo6pa31/Ie yejioBeKa. I eHeTUuecKre OCHOBBI 3A0POBbA. Bimstane CpE€AbI HA
FCHETUYCCKOC 3A0POBbE UCJIOBEKA. I'enerndeckue Oonesnu. I 'eHorun u 3A0POBBE YCTIOBCKA.

,)ICMOHCTpaHI/II/I: XPOMOCOMHBIC aHOMAJINU YCJIOBEKA U UX (I)GHOTI/IHI/ILIGCKI/IG MPOABJICHUA.



JlabopaTopHnas padora:
CocraBneHue poOCIOBHBIX.
I'naBa S. DBoarounonHoe yuenue (15 4.)

Yuenue 00 3BoMOLMN opraHnueckoro Mupa. Y. JlapBuUH - OCHOBOMOJOXKHUK yUeHHsI 00 3BOJSIOLUU. JIBIIKYIIHE CHUJIBI H PE3YJIBTAThI SBOIOLIUU.
VYcnoxkaeHne pacTeHUil M JKMBOTHBIX B IIpOLlecce 3BOMOLUHU. buonorndeckoe pasHooOpasne Kak OCHOBA yCTOWYMBOCTH Omocdepsl, pe3ysbrar
sBoMOLMH. CyIIHOCTb 3BOJIOLIMOHHOTO MOAXO0A K U3YHUEHHIO XKUBBIX OPraHU3MOB.

Bun. Kpurepun Bupma. BumooOpasosanme. Ilonsitue mukpossomonwu. IlonynsinmuonHas cTpyktypa Bupaa. llomymsinusi Kak >JeMeHTapHas
SBOJIIOLIUOHHAS €AnHULA. DaKTOPBI SBOIIOLUN U UX XapaKTEPUCTHUKA.

JIBIKYyIIME CUJIBI U PE3YJIbTAThI BOJIIOLIMH.

EcrecTBenHbIil 0TOOp - OBMXKYyINAS W HANPAaBISIOMAS CHJIA 3BOMOIMH. boppba 3a CymecTBOBaHHME Kak OCHOBA €CTeCTBEHHOro ordopa. Posb
€CTEeCTBEHHOT0 0TOOpa B (POPMHUPOBAHUN HOBBIX CBOICTB, MPU3HAKOB U HOBBIX BUIOB.

BosHukHOBeHHE afanTanuii 1 UX OTHOCUTENBHBIHN XapakTep. BaaumonpucnocoOaeHHOCT BUAOB KaK Pe3yibTaT JeHCTBHS €CTECTBEHHOrO 0TOOpA.

3HaueHue 3HAHUN O MHUKPOIBOJIIOLWU IJIsl VIPABIECHUS MPUPOIHBIME MOMYJISLUSAMHE, PEIIEHUs MPOOJieM OXpaHbl MPUPOILI M PALMOHAIILHOTO
MPUPOONOJIB30BAHUS.

[Monsitue o wmakposBomonud. COOTHECEHHE MHUKPO- M MaKPOIBOJIOIMH. YCJIOKHEHHE PACTEHHI W JKUBOTHBIX B TIPOLIECCE DBOJOLIUH.
Buonorudeckoe pasHooOpasue Kak OCHOBA YCTOWYUBOCTH OHMOC(hephl, pe3yIbTaT SBOJIOLINH.

I[eMOHCTpaLII/II/II JKUBBIC PACTCHUA W KUBOTHBIC, rep6aprle SK3CMILUIAPBI W  KOJUICKLIHUHN KUBOTHBIX, IIOKA3BIBAOIUE HWHAWBHUAYAJIBbHYIO
U3MEHYHMBOCTb U Pa3HOOOpa3ue COPTOB KYJNbTYPHBIX PACTEHHH W MOPOA IOMAILITHHX JKMBOTHBIX, & TaKXK€ PE3yJbTaTbl MNPUCIOCOOIEHHOCTH
OpPTaHU3MOB K cpene OOMTaHUS M Pe3yJbTaThl BUAOOOPA30BAHMUS; CXEMBbI, MILTIOCTPUPYIOIINE MPOLIECCH BUA00OPAa30BaHUS U COOTHOIIEHHE MyTei
MPOTPECCUBHON OMOIOrMIE€CKOH 3BOIFOLIUN.

JlabopaTopHnas padora:
HzydeHune npucnocoOIeHHOCTH OPraHU3MOB K Cpenie OOUTaHuUs.
I'naBa 6. OcHoBBI ceJieKuMH U OHoTexHoaoruM (3 4.)
3az[aq1/1 U METOABI CCJICKLIMH. T'eneTnka kax Hay4YHasA OCHOBa CCJICKIIUU OPraHUu3MOB. I[OCTI/DKGHI/UI MHpOBOfI 7 OTE€4YEeCTBEHHOM CCJICKILINN.

JleMOHCTpaUuu: pacTeHus, repOoapHble YK3EMIUIIPbI, MYJIDKH, TaOnuubl, ¢ororpaduu, MILTIOCTPUPYIOIINE PE3yJIbTaThl CEJIEKIMOHHON PaboTH,
HOPTPETEI CETIEKIINOHEPOB.

I'nasa 7. Bo3HuKHOBeHHe U pa3BUTHE KU3HU Ha 3emJie (4 41.)
B3rasigpl, runmoTes3sl U TEOPUH O MPOUCXOXKICHUH KU3HU. OpraHuYecKuil MUp Kak pe3yJIbTaT 3BOMIOLUU. MIcTOpHst pa3BUTHSI OPraHUYECKOTO MUPA.

JleMOHCTpPALIMH: OKAMEHEJIOCTH, OTIEYaTKH PACTEHUH M KUBOTHBIX B APEBHUX NMOPOAAX; PEMPONYKIMH KaPTHH, OTpaXaroimux ¢iopy u dpayny
Pa3INYHBIX 3P U NEPUOMOB.



I'naBa 8. BzaumocBsi3u OpraHu3mMoB H oKpy:karoeii cpeant (16 4.)

Oxpy:xaromast cpena - UICTOYHHUK BEINEeCTB, YHEPTHH U MH(POpMaLuu. DKOJOTHs, KaKk Hayka. BiusHHe 5KONIOrn4eckux (pakTopoB Ha OPraHU3MBL
[Ipucniocobnennst OpraHU3MOB K PasIUUHBIM 3KojoruueckuMm (axkrtopam. I[lomymsaumsa. Tumbl B3auMonmeHCTBHsA MOMYJSLUN pa3HBIX BHUIOB
(KOHKYpEHLHS, XHUIHUIECTBO, CHMOHO3, TTAPA3UTH3M).

DKOCUCTEMHAas1 OpPTraHU3aLMsl KUBOW MPUPOABL. JKOocHcTeMbl. Pojb mpoussoauTenel, moTpeduTenell U pa3pylnTesnell OpraHn4ecKuX BEIECTB B
9KOCHUCTEMAX 1 KPYroBOPOTE BelecTs B npupoze. Iumessie cBsi3u B s3kocucreme. OCOOEHHOCTH arpOIKOCUCTEM.

Buocdepa - rmobanpHas sxocucrema. B. Y. BepHaackuii - OCHOBOMONOKHUK y4eHUst 0 Ouocdepe. Poip denoseka B Ouochepe. DKoIOrudecKue
l'IpO6.]'IeMbIj X BJIIUAHHUEC HaA XU3Hb YCJIOBCKA. HOCJ’IGHCTBI/Iﬂ ACATCIBbHOCTH YCJIOBEKA B S5KOCUCTEMAX, BJIUAHUEC €ro IMOCTYIIKOB Ha JKUBBIC
OpTraHHU3Mbl U SKOCUCTEMBI.

JdeMoHcTpanuu: TabIUIbl, WUTIOCTPUPYIOIINE CTPYKTYPY Onocdephl, cxema KpyroBopoTa BEIIECTB U MPEBpaIleHUs] SHEpTruu B Ouocdepe; cxema
BJIMSTHUS XO3SIMCTBEHHOMU ACATCIBbHOCTH YECJIOBCKA Ha MIPUPOAY, MOACIIb-allIIJIMKAalHs ((BI/IOC(l)epa " YCJIOBCK», KapThl 3alIOBCAHUKOB Poccun.

JlabopaTopHbie padoThbI:

CtpoeHue pacTeHuil B CBSA3U C YCIOBUAMM JKU3HU.

IToacueTr MHIEKCOB MIOTHOCTH IJIs ONPEENEeHHbIX BUJIOB PACTEHUI.

BrineneHnue nuimeBbIx nenel B MCKYCCTBEHHOH 3KocucTEME (Ha TIPUMEPE aKBAPUyMa).
IIpakTuyeckue padorni:

Habnronenus 3a ce30HHBIMU M3MEHEHUSIMH B JKUBOH NIPUPOAE.

CocraBneHne cxeM nepenavyy BEIeCTB 1 YHepruH (Lernel mUTaHus).

BrisiBieHne npucnocobieHuil OpraHu3MoB K cpefe 0OuTaHus (Ha KOHKPETHBIX TPUMEPAaXx ), THIIOB B3aUMOAEHCTBUS MOMYJIILUN Pa3HbIX BUIOB B
KOHKPETHOH 3KOCUCTEME.

AHanu3 U OLeHKa BIUSHUS (PAaKTOPOB OKPYKAIOLIEH cpenpl, (aKTOPOB PHCKA HA 3I0POBBE, MOCIEICTBUI IEATENIbHOCTH YEJIOBEKA B SKOCHCTEMAX,
COOCTBEHHBIX IMOCTYIKOB Ha JKUBbIE OPIaHU3MBbI U 3KOCHCTEMBI.

IKCKypcHsi:

Cpena *xu3Hu U ee oOOUTATENH.



3) TemaTnueckoe nJiaHMpOBaHUe

S knace
Ne n/m Ha3sBaHnue Tembl Konunuecrso
YPOKOB
Beenenne 6
1 buonorusa-nayka o :KHUBOM IPUPOJEC
2 MeToabl ucce10BaHus B OHOIOTHHI
3 PasznooOpaswue xuBoi mpupoasl. LlapcTsa xuBbix opranu3MoB. OTIHIUTEIBHBIE IPU3HAKA KHUBOTO.
4 Cpenpl 0OUTaHUS JKUBBIX OPTaHU3MOB, B3AUMOCBSI3b OPTAHU3MOB B TIPUPOJIE
5 Okonoruyeckue (PakTOPHI U MX BIMSAHHE HA KUBBIC OPTAHU3MBI, BIIMSAHUE YETIOBEKA HA IPUPOLY, €€
oxpaHa. [Ipaktudeckas padota GeHOTOTHIECKHE HAOTFOACHUSA 32 CE30HHBIMU H3MEHEHUAMH B TIPUPOJIE
6 Oxckypeus Nel
MHuorooOpa3ue JKUBBIX OPTAaHU3MOB, OCEHHHE SBJICHUS B )KU3HU PACTCHHM U *KUBOTHBIX. 1/b
Paspnen 1. KiieTouHoe cTpoeHHe OPraHM3MoOB 10
7 YcrpoiicTBo yBenmuuuTeNnbHbIX mpudopos JLP.-1YcrpolicTBo symiel 1 cBeToBOro Mukpockona. Ilpasuna paboTer ¢
HHUMHU
JI.P -2 M3y4eHune KJIETOK PaCTeHUs ¢ MOMOLIBIO JIYTIbI
8 CtpoeHue KIETKH
9 IIpurorosreHne MuUKponpenapara KokHipl yenryu ayka JI.P.-3 [Ipurorosnenne Mmukponpemnapara
KOKHLIBI YEIYH JTyKa, PACCMATPUBAHUE €T0 MO MHKPOCKOIIOM
10 ITmactuner JI.P.-4
IIpuroroBreHHE MPENapaToOB U PACCMATPUBAHUE TTOJ MUKPOCKOIIOM IUIACTH, B KJIETKAX JIUCTA JIIOACH,
TJI0/I0B TOMATA, PAOWHBI, ITHIOBHUKA
11 XUMHYECKHH COCTAB KJIETKHA: HEOPraHUYECKHE H OPTaHMYECKUE BEIECTBA
12 KuzHeneATeTbHOCTD KIETKH: TIOCTYIUIEHHE BEIECTB B KIIETKY (abpIxanue, muranue) JI.P.-5




IIpuroroBreHHe npenapara ¥ pacCMaTPUBAHUE MOJ MUKPOCKOIIOM JBWKECHUS LIUTOIUIA3MBI B KIIETKaX
JUCTA 3MOACH

13 KuzHeneATETPHOCTD KIIETKU: JEJICHUE POCT, Pa3BUTHE
14 [TonATHE «TKaHBY.
15 Ocobennoctr cTpoerus kinetok JLP.-6
PaccmarpuBanue 1mox MUKPOCKOTIOM TOTOBBIX MUKPOTIPENAPATOB PA3IMYHBIX PACTHUTEIBHBIX TKAHEH
16 O6o0maromwmii ypok mo teme «KineTouHoe CTpoeHHe OPraHUu3MOB»
Paszpen 2. IlapcTBo bakTepun 2
17 bakrepun, ux pasHooOpasue, CTPOEHHE H )KU3HEACATEIBHOCTh
18 Ponp Gakrepuii B IpHpO/Ie W JKU3HU YeTOBeKa bakrepuu — Bo3Oyaurenu 3abosesanuii. Mepbl mpoduiakTuku
3a0051eBaHN, BBI3BIBAEMBIX OAKTEPUSIMHU
Pazpnen 3. LlapcTBo I'pubbi 5
19 OO01mas XxapaKTepUCTHKA TPUOOB, CTPOCHHE H KU3HEIEATETHHOCTD
20 nsamounsie rpuosL. [1paBuna cOopa u oxpana. [Ipodunakruka oTpaBneHus rpudamMu, 1-s IIOMOMIb.
JL.P.-7 CtpoeHure TIOA0BBIX TEIT NUTATIOYHBIX TPHOOB
21 [Tnecuessie TpuOBI 1 apoxckH. JI.P.-8 OcoOeHHOCTH CTPOCHHS MyKOpPa B IPOAKEH
22 ['puObI-mapa3uTsl, poiib TPHOOB B IPUPOAE U )KU3HHU YEIIOBEKA
23 O6o6maromuii ypok mo teme «llapcTBo rpudosy
Pazgen 4. IlapcTtBo PacTenusn 11
24 boTanuka — Hayka O pacTeHHsIX, METOJIbI UX U3Y4YEeHHA. MHOrooOpasue pacTeHHil, UX CBsI3b CO CPeOil
oOurtanus, ponb B Onocdepe u oxpaHa
25 OMHOKIETOYHBIE BOAOPOCIH, HX MHOTO0Opa3He, CTPOEHHUE, CPeIa OOUTAHHA.
JI.P.-9 CtpoeHue 3eneHpIX OJHOKIETOYHBIX BOJAOPOCIEH
26 MHoTOoKIeTOUHbIE BOAOPOCIH. POJIb BOAOPOCTIEH B IPUPOJE U JKU3HH uejoBeka. OXpaHa BOJOPOCHEH.
Bonmopocmu Bomoroackoi oomacty.
27 JInmmaHuKy, ux cTpoeHue, pasHooOpasue, cpeaa OOMTaHus. 3HaUYeHHE B MPUPOE U JKU3HU YEJIOBEKa.
JInmaitHuKy pernoHa.
28 Mxu, ux Muoroobpasue, cpena oburanus, crpoerue, u 3Hadenue. JI.P.-10




Ctpoenne Mxa (Ha MECTHBIX BHIAX )

29 [TanopoTHHKH, XBOIIH, IJIAYHBL, KX CTPOEHHE, MHOrOOOpasue, cpefa OOUTaHUs, POJib B IPUPOJE U JKU3HH
yenoBeka, oxpaHa. [Tanoporaukoobpasueie peruona. JI.P.-11 Ctpoenue ciopoHocsIero Xsoia 1 nanopoTHUKA
30 I'omocemeHHbIE pacTeHus, cTpoeHne u pasHoodpasue. Cpena oOutaHus, 3HaUeHUe U oxpaHa. I onocemMeHHbIe
Bonorozckoii obaactu. JI.P.-12 Ctpoenue xBou ¥ MIMIIEK XBOHHBIX
31 [ToKpBITOCEMEHHBIE PACTEHUSA, UX CTpOEHHE U MHOrooOpasue. Cpeaa oOMTaHMsI, 3HAYSHUE B IPUPOIE U JKU3HU
YeJIOBEKa, OXPaHa.
32 IIpoucxoxaeHue pacteHuid. OCHOBHBIE 3TAMbl PA3BUTUSA PACTUTEIBHOTO MHpa
33 Beepoccuiickas nposepounast padota
34 Amnanus BIIP. Oxpaunsiembie pactenust Bonoronckoit obnactu
IIpomeskyTouHas aTTecTalis: AHAJIU3 TeKyllel ycrneBaeMoCcTH
Bcero 3a ron 34
6 x1acc
Pasnen 1: «CTpoeHne 1 MHOT000pa3He MOKPHITOCEMEHHbIX PACTEHH 14
1 CtpoeHue ceMsH ABYIAOJIbHBIX PACTEHUN.
JLp. M3yueHne cTpoeHUs CEMSAH ABYIOJBHBIX
pacTeHui
2 CtpoeHue ceMsH OAHOAOIbHBIX PACTEHUU.
JLp. M3yueHne cTpoeHUs CEMAH OJHOIOIBHBIX PACTEHHMN
3 Bunbsl KOpHEH U THIIBI KOPHEBBIX CHCTEM. JI.p. BHABI KOpHEH CTEP;KHEBBIE U MOYKOBATHIE KOPHEBBIE
CUCTEMBI
4 3onsI (yuactkn) kKopH:. JL.p. KopHEBO# YeXITHK U KOPHEBBIE BOJIOCKH
5 VYcnoBus Npou3pacTaHus ¥ BUIOM3MEHEHH KOPHEH
6 [ToGer n mouku, ux crpoenue. PocT u pazBuTue modera
JLp. Ctpoenne OYeK, pacoN0KEHHE UX HA cTeOIe
7 Buemnee crpoenue mucta. J1.p. JIMcTbs IpoCThIe U CIAOXKHBIC, X JKIJIKOBAHHE U JICTOPACTIOIOKEHHE




Knerounoe ctpoenue nucra. BunponsmMeHeHUE TUCTHEB.
JLp. Ctpoenue koxupl nucta. KnerouHoe ctpoeHue nucra

9 Crtpoenne cTedmss. MuorooOpasue ctedneit. JI.p. BHyTpeHHee cTpoeHHe BEeTKH IepeBa
10 Bunonsmenenue moderos JI.p. u3yueHre BUIOM3MEHEHHBIX TIOOETOB
11 L{BeTok u ero ctpoeHue JI.p. U3yueHue cTpoeHus LIBETKA
12 Cousetus JI.p. O3HaKOMJIEHHE C Pa3IMYHBIMU BUAAMH COLBETHH
13 [Inoxer n ux xkmaccudukanus JI.p. O3HaAKOMIIEHHE C CYXHMHU M COYHBIMH TIIIOJAMHU
14 PacnpocTpaHeHue 1I0/10B U CEMAH
Pa3nen 2 Kusub pacreHuii 11
15 OCHOBHBIE ITPOLIECCHI JKU3HEAEATETPHOCTH PacTEHHI. MUHEPabHOE MUTAHUE PACTEHUI
16 dotocuHTE3
17 JIpIXaHHE PACTECHHU.
18 Ucnapenue Boapl. Jluctonan.
19 [lepenBrxeHMEe BOABI U TUTATEIFHBIX BemecTB B pactenuu J1.p. [lepensmkenne BenecTs 1o moodery
pacTeHust
20 IIpopacTtanue cemaH. [Ip.p.1 Onpenenenne BCX0KeCTH CEMAH PACTEHHM U UX MOCEB.
21 Okckypeus Nel 3umHue IBIEHUS B )KM3HU PaCTEHUI
22 CrocoObI pa3MHOKEHHUS PACTCHUH
23 Pa3mMHOXkEHHE CIOPOBBIX PACTEHUH
24 Pa3mMHOXEHHE CEMEHHBIX PaCTEHUH
25 BereratnBHOE pa3sMHOKEHHE TOKPBITOCEMEHHBIX PACTEHUH
IIp.p.2 BereratuBHOE pa3sMHOKEHHUE KOMHATHBIX PACTCHUM
Pa3nen 3 Knaccudukauus pacreHuit 6
26 OcHoBHBIE cucTeMaTHYeCcKHe Kareropun. Knaccudukarms e TKOBBIX
27 Kmnacc JIsynomeabie. CemetictBo Kpecromsernsie u PozonBeTHbie Mopdomornueckas XapakTepHUCTHKA.
28 Mopdomorudeckas xapaktepuctiuka pacteHud cemeiicte  [lacnénosbie, BoOoBbie, CrioKHOIBETHBIE.




SAnosutsie pactenus Bonmoroackoit odmacTw.
JLp. BerABnenue nmpu3HakoB CEMEUCTBA IO BHEINHEMY CTPOCHHIO PACTEHUH

29 Knace Ogaonomsasie. Mopdonoruyeckas XxapakTepuCTHKA pacTeHUH ceMercTB JlumeiiHpie 1 3makw.
OxpaHsieMble pacTEHUS OOJACTH.
30 BaxkHeiinie cembCKOX03IUCTBEHHbBIC PACTEHUS, OMOIOTHUECKHE OCHOBBI X BHIPANIIUBAHUS, H/X 3HAUCHUE
31 Okckypcus No2 O3HaKOMJICHHE C BBIPAIIMBAHUEM PACTEHUMN B 3aIIUIIEHHOM TPYHTE
Pasnen 4 llpupoanbie cooOiecTBa 3
32 PacturenpHbIe COOOIIECTBA M UX THIIBL. PacTuTeIbHBIE cO00mecTBa BOIoroackoi 001acTH, B3aMMOCBSI3H
B PACTHTEITLHOM COOOINECTBE, Pa3BUTHE U CMeHA. BlusHue nesTeMbHOCTH YeTOBEKA HA TTPUPOTHBIE
coolmiecTBa
33 Bcepoccuiickas nposepounas padota
34 Anamms BIIP. Okckypeus Ne3  Ilpupoaroe cooOmectBo u yenoek. DeHomornyeckre HaOMIOACHUS 32
BECEHHHUMH SIBJIEHUSIMH B IPUPOIHBIX COOOIIECTBAX
IIpomeskyTouHas aTTecTalus: AHAJIU3 TeKyllel ycrneBaeMoCcTH
Bcero 3a ron 34
7 xnacc
BeeaeHue. 2
1 HUcTopusa pa3BuTus 300JI0TUH, METOIBI H3YYCHUSA JKHBOTHBIX.
2 Hayxka 300no0rust u €€ cTpykrypa. CXOACTBO U pa3auyiusi KUBOTHBIX U pacTeHunil. CUCTeMaTHKa JKUBOTHBIX.
Paznen 1. Ipocreiimue 2
3 [IpocTeiiie: KOPHEHOXKKH, PAAHOJISIPUH, COTHEYHHUKH, CTIOPOBUKH, Cpena U MecTa OOUTaHMs, 00pa3 KHU3HH,
noseneHue. bronornyeckue u s3KoIoruueckre 0COOEHHOCTH
4 [IpocTeiimme: xryTukoHocisl, HHPy30pun. KonoHnanpHble Opranu3Mbl. 3HaUEHHE MPOCTEHIINX B IPUPOLIE U
JKM3HHU YeJIOBEKa.
Pazagen 2. MHOrokJ1eTO4YHbIE ;KUBOTHBIE. 35
5 Tun I'yOku. Cpena oburanus, oOpas )Ku3HH, OMOIOTHYECKHE U SKOJOrHYeCKHe 0COOEHHOCTH, MHOrooOpasue u
3HAYEHHE
6 Tun Kumeunononoctaeie. Cpena oOutanusi, 00pas *Ku3HU, OUOJIOTHUECKUe U 3KOJIOTHIECKIEe OCOOEHHOCTH,




MHOFOO6pa31/Ie, 3HAUCHUE U OXPaHa.

7 Tun ITnockue yepsu. Cpena u Mecta oOuTaHus], OMOJIOrHYECKHE U SKOJIOrHIeCKe 0OCOOEHHOCTH, MHOroodpasue u
3HauYEHUeE.

8 Tun Kpyrasie yepeu. Cpena odburanusi, MHOroobpasue, o0pa3 KU3HH, TOBEACHUE, OCOOCHHOCTH, 3HAYCHHE

9 Tun Konpuateie uepsy, nim Konpuernpr. OOmas xapakrepucruka tTuna. O6pas sku3au u 3HaueHue Ko
MHOrOLETUHKOBBIE.

10 XapakTepuctuka kiacca Manomeruakosbie U [IusiBku. 3HaueHne B MPUPOAE U *KU3HU UejoBeka. MHOroodOpasue
yepseil B Bonoronckoii obnmacru. JLp. Nel 3HakoMCTBO ¢ MHOrooOpasneM KOJIbYaThIX YepBe

11 Tun Mosmocku. Cpena oOurtanust, 00pas *KU3HH U MOBENEHNE, OMOJIOrHYeCKIe U SKOJOrHIECKHe 0COOEHHOCTH

12 MHuoroobpa3ue 1 3HaueHue KUBOTHBIX THMa Moumocku. Mosuttocku Bonmoronckoit odnactu, ux oxpana

13 Tun Urnokoxue. MHoroobpasue, cpena odutanusi, 00pas »KU3HU U TIOBEJCHHE, OCOOEHHOCTH, 3HAYCHUE.

14 Tun Unenucronorue. Xapakrepuctuka kji. Pakoobpasusie, [Taykoobpazusie. Cpena oOuranus, MHOroodpasue,
o0pa3 Ku3HH, TOBeNeHHEe, OCOOCHHOCTH CTPOEHUs, 3HaYeHue 1 oxpana. JI.p.Ne2 MuorooOpasue pakooOpasHbIX

15 Xapaxrepuctuka k. Hacekombie. Cpena obutanus, oOpa3 KH3HH, MOBEACHHE, OMOJIOTHY., SKOJIOTHIECKUE
ocobennocTy, 3HaueHue. JI.p. Ne3H3ydenne nmpencraBuTeneil OTPsiAOB HACEKOMBIX.

16 MHuoroo0pa3ue HaceKOMbIX. XapakTepucTtuka otpsino Tapakanossle, [Ipsimokpeuible, YxoBeptkn, [lonenku.
buonorndeckne ocoOEHHOCTH, 3HAYCHNE

17 Otpsipel HacekoMbix: Ctpekossl, B, XKyku, Knonbl. buonorndeckne ocobennoctu. Ponb B mpupoze, KU3HHA
4eJoBeKa.

19 Otpsigel HacekoMbIx: Yenryekpbuible, PaBHOKpbUIbIE, [IByKpbUTEIe, Biioxu. XapakTepHble OCOOEHHOCTH, POJIb B
MPUPOJIE U JKU3HU HEJIOBEKa.

19 Otpsin Ilepenoruarokpeuisie. OOuIue Mpu3HAKH, MHOroOOpas3ue, 3HaYCHHE.

20 3HaueHne HaCeKOMBIX, UX oxpaHa. OxpaHseMble HacekoMble Bojoronckoii odnactu.

21 Obo6maromuii ypok mo teme « MHOTOKJIETOUHBIE JKUBOTHBIE. beCTIO3BOHOUHBIE)

22 Tun Xopnossie. IlogTuner.becuepenneie n Uepennsle. Knacc Jlanuerauku

23 Hanxnacc Peiosl. MHOTOOOpasue, cpena oduranus, oOpa3 JKH3HH, MOBEACHUE, OCOOCHHOCTH CTPOCHUS, 3HAUCHHE U
oxpaHna JI. PNe4 Habnronenue 3a BHEUTHIM CTPOSHHUEM H MEPEABIKEHUEM PBIO

24 Muoroo6pasue Ki. Xpsimesbie ppidbl. CTpoeHHE, TOBEASHNE, 3HAUEHHE, OXPAHSIEMbIE BHIbI

25 Muoroobpasue K. Koctabie ppidbl. OcobeHHOCTH cTpoeHus], 00pa3 KU3HH, MPOLECCH JKU3HEEATEIbHOCTH,




3Ha4yeHue, oxpana. Oxpansiemble BUbI ppi0 Boioroackoii odnactu

26 Kunacc 3emHoBOnHbIe. O0Imas XapakTepUCTHKA, cpena oduTaHus, 0COOCHHOCTH, MHOTOOOpasue, 3HaUeHUE, OXPaHa.
Oxpansiembie 3eMHOBOIHBIE Boyoronckoii odmactu.

27 Kuacc Ipecmbikaromuecsi. O0miast xapaktepuctuka kiacca. OcodenHoctu o. YemyituaTsie B CBS3H C CPEIOM
obutanus 1 00pazoM ku3HU. 3HaueHue u oxpaHa. Oxpansemble BUABI Bonoroackoit odnacTu.

28 Otpsig Yepenaxu u Kpokogunsl. Cpena oburanusi, 00pas )KU3HU U MOBENEHIE, OCOOEHHOCTH CTPOCHUSI, 3HAUECHUE
U OXpaHa.

29 Knacc ITtaner. O6mas xapakTepucTuka, OCOOEHHOCTH CTPOEHUS B CBSI3H € NoJEToM. OCOOEHHOCTH NTHLI O.
IIunreunel, ux oxpana JLp. Ne 5 M3yueHne BHEIIHErO CTPOEHUS NITULL

30 Muoroobpasue nruil. Xapakrepuctuka o.Ctpaycoodpasusie, Hannyobpasusie, Kazyapoobpasusie, I'yceoOpazHbie
MPUCTIOCOOJIEHHOCTD K YCIIOBHUSIM CPEbLITOBEICHUE, 3HAUCHHE 1 OXPaHa

31 Otpsipel ity J{HeBHBIE xuiHbIe, CoBbI, KypuHbIe, IpUCIoCcOONIEHHOCTD K YCJIOBUSIM Cpelbl, 00pas3 JKU3HH,
3HauEHHUE U OXpaHa

32 Xapakrepuctuka nTan oTpsAnoB  [oneHacteie u BopoObnHooOpasHele. Cpena obutanus, OMONIOTHIECKHE ’
JKOJIOTUYECKHE OCOOEHHOCTH, 3HaUeHNe 1 oxpaHa. OXpaHa NTHUI] B PETHOHE

33 Oxckypeust Nel Usydyenne MEOrooOpasus Nt (MPOBOAUTCS B BeCeHHee BpeMs)

34 Knacc Mnekonurarommue. O6mas xapakrepuctuka. Otpsiasl . Onnonpoxoansie, Cymuatsie, HacexkomosiHbie,
Pyxoxpbuibie. OcOO€HHOCTH MX CTPOEHHUs, TOBEACHMS, 3HAUCHUE U OXPaHa.

35 Otpsigel MnexkonuTaromux . ['pp3yHel, 3aiinieoOpa3Hpie. XapakTepuUCTHKA BAXKHEHIINX MPEACTABUTENEH, 3HAUCHNUE,
OXpaHa.

36 XapakTepucTuka npencrasureneit o. Xumuele, Xobotasie, Kuroobpasuere, Jlacronorue. Cpena odburanms, odpas
JKU3HH, OCOOCHHOCTH CTPOEHHSI, 3HAaUEHUE, OXPaHa

37 Otpsigel  MnexormTaromux: IlapHokonbiTHele, HemapHokombiTHBle. OOpa3 >KWU3HU, TIOBEICHHUE, CTPOCHUE,
3HayeHue, oxpana. OxpaHseMble MileKonuTarome Bomoroackoii obnactu.

38 buonorndeckne u sKojI0rudeckne 0COOEHHOCTH, 3HAUCHHE 1 OXpaHa npeacrasureneit orpsaa [IpumarsL

39 Obo0maromuii ypok mo teme «XopaoBbIe»

Pa3nen 3.9Boaronusi crpoenuss 1 (pyHKIHH OPraHoB M UX CHCTEM Y ’KUBOTHBIX 14

40 ITokpoBBI TE€NA JKUBOTHBIX. DBOJFOLHS TOKPOBOB Tena. JI.p.Ne 6 M3yueHne ocoOeHHOCTEH pa3IMyHbIX TOKPOBOB
Tena

41 OnopHo-ABUTaTeNbHAs! CUCTEMA KUBOTHBIX, IBOJIFOLINSA




42 CriocoObl mepenBukeHns sKkUBOTHBIX. [lonocTr Tena
43 Oprassl OpIXaHUs U Ta3000MEH. DBOJFOLUS OPTaHOB JIbIXAHUSL.
44 Opranel nuiieBapeHus. JBOMIOLMS MUILEBAPUTEIbHBIX CUCTEM.
45 OOmMeH BelecTB U NpEeBpaLIeHHe SHEPTUU
46 KposenocHast cucreMa kuBOTHBIX. OpraHbl KPOBOOOPAIIEHNS, SBOOLIUS.
47 Kposs, €€ cTpoenune. @yHKIMH, 3BOJIOLNS.
48 Opranel BbiieNeHUS. DBOJIOLMS BbIACIUTENBHON CUCTEMBI.
49 HepsHas cucrema. DBOMIOLMSA HEPBHOIN CUCTEMBI B X0/1€ HCTOPHUUECKOTO Pa3BUTHUS
50 Pednexc. MHCTHHKT
51 Opransl 4yBCTB, UX 3BOMIOLMS. Perynauus AesTeabHOCTH OpraHu3Ma
52 Opranel pasMHOkeHuUs, Ux 3Boatouus Ilpoanenue pona
53 [TosTOpUTETBPHO-0000MAOIIHI YPOK MO TeME « IBOJIFOLIUS CTPOSHHUS ¥ (PYHKLUN OPTaHOB U CHCTEM
Pasznen 4. UnauBuayaibHOE PAa3BUTHE ;KMBOTHBIX 3 yaca
54 Criocobb1 pasmHOoxkeHus. OTI00TBOPEHHE.
55 Pa3BuTtne JKHBOTHBIX C MpeBpaIleHrueM U 0e3 MpeBpaIleHHsI
56 Ilepnoausanys u NpOROIKUTENBHOCTD XKU3HU KUBOTHBIX JI.p.7 M3ydenue cranuii pa3BUTHs KUBOTHBIX U
ONpEACIEHUE X BO3PacTa
Pa3gen S. PazBuTHe M 3aKOHOMEPHOCTH pa3MelleHusl )KUBOTHBIX Ha 3emJie
57 JlokazaTenbCcTBa 3BOTKOLMHN KUBOTHBIX
58 Yapas JlapBuH 0 NpU4YMHAX 3BOJIFOLUHU )KUBOTHOTO MHUpPa
59 YCIoKHEHHE CTPOEHHSI )KUBOTHBIX M Pa3HOOOpa3ne BUAOB KaK Pe3yJIbTaT 3BOJIOLMH. Apeanbl 0OOUTaHus,
MUTpaLH. 3aKOHOMEPHOCTH pa3MelleHuUs )KUBOTHBIX
Pasnen 6. buouenosnl
60 EcrecTBenHble 1 HCKyCCTBEHHBIE OMOLIEHO3b! brorieHo3b! Bonoroackoii obnacTi .
61 @DakTOpbI Cpeabl U UX BIUSHUE HA OMOLIEHO3BI
62 Heru mutanwmst. [ToTok sHepruu. B3anMoCBsi3b KOMIIOHEHTOB OMOLIEHO3a U UX MPUCTOCOOIEHHOCTD APYT K APYTY
63 Oxckypeust Ne2 M3ydeHne B3aUMOCBS3H KUBOTHBIX C IPYTHMH KOMITOHEHTAaMH OnoueHo3a. PeHoNornyeckre

Ha6J'II'OI[eHI/I$I 34 BECCHHHMMU SIBJICHHUAMMH B JKU3HU )KMBOTHBIX




Pazgen 7. 7JKuBoTHbBINH MHUP H X0351HCTBEHHAS e TeJIbHOCTh YeJI0BeKa 5
64 BosneiictBue uenoBeka M €ro  AEATENbHOCTH HAa JKUBOTHBIX. IIpombicibl IIpOMBICIOBBIE KHBOTHBIE
Bonoroackoii obnactu
65 OpnomaniHuBanue. Pa3BenieHne, OCHOBBI COZIEPKaHUs U CEJIEKLIMH CeTbCKOX03HCTBEHHBIX )KUBOTHBIX
66 3akoHbI 00 OXpaHe JKUBOTHOroO Mupa. CucreMa MOHUTOPUHTA. PalimoHaIbHOE HCIIONIb30BAHHIE KIUBOTHBIX.
Oxpansiempie Teppuropun. Kpacnas kaura. Oxpasa ;kuBOTHbIX B Bonoroackoii o0nacTu.
67 Dxckypceust Ne3 [loceleHre BBICTABKH CEJIbCKOXO3SIMCTBEHHBIX U JOMAIIHHUX KUBOTHBIX
68 3axmounTeIbHBIN Ypok no Kypey buonorus. JKusotHsle. JleTHue 3ananus.
IIpomeskyTouHas aTTecTalis: AHAJU3 TeKyllel ycrneBaeMoCcTH
Bcero 3a ron 68
8 knacc
Beeaenue. Hayku, usyuawimue OpraHnusm 4e10BeKa 2
1 Beenenue. Hayku o uenoBeke. 310pOBbE U €r0 OXpaHa
2 CraHOBJIEHHE HAyK O YEJIOBEKE
IIpoucxoxkaeHue 4ea0BeKa 3
CucremaTtuueckoe MojokeHue uenoseka. JlokaszaTenbcTa *KUBOTHOIO IPOUCXOXKIEHUS YeJIOBEKA
4 OCHOBHBIE 3TaIbl BOJIOLNH YeJIOBEKA. BinsiHne OHOIOrnuecKkux U COLMaIbHBIX (PAKTOPOB HA €0 Pa3BUTHE
5 Pacrl uenoBeka. UesloBeK KaK BUI
CtpoeHue opranusma 5
6 VYpOBHU OpraHM3aLy opraHusMa yenoseka. Oprasbl 1 CUCTEMbI OPraHOB
7 Knerounoe crpoenue opranuzma. OpraHousbl KJI€TKH, UX 3HAU€HHE
8 JYKusHeHHBIE POLEeCCh KJIETKH, UX 3HadYeHue. Posb pepMeHTOB.
9 Tkanu: snUTENMaIbHAS, COEIUHUTENbHASL, MBILIIEYHAast, 0Opa3oBaHue, cTpoeHue, pynxun JI.p.Nel
PaccmaTtpuBanue KJIETOK U TKaHEW B ONTHUYECKUI MUKPOCKON. MHUKpoIpenaparsl KJIETOK SNTUTEIHAIbHOMN,
COEIMHUTENILHOM, MBIIIEYHON U HEPBHOU TKAHEH.
10 Hepsras Tkanb. LlenTpanbHas u nepudeprdeckast 4acTu HepBHOW cucteMel. PeduiekropHast perymsus. JL.p. Ne2
CamonabumoieHre MUraTeIbHOTO pediieKca U YCIOBHUS ero MposiBICHUs U TopMokeHHs. KoneHHbIl peduiexc
OnopHo-ABHraTe/IbHAS CHCTEMA 7




11 3HaueHue ONOPHO-/IBUraTeNbHON cucTeMsl, e€ cocta. Coctas, cTpoeHue, TUnbl koctei JI.p.Ne3
MHuKpPOCKONMYECKOE CTPOCHUE KOCTH.

12 Ckener yenoBeka, ero MpuCrocobIEHHOCTh K MPSIMOX OKISHHIO, TPYIOBOH AeATeNbHOCTH. I3MEeHeHUs!, CBA3aHHBIC
C pa3BuTHeM Mo3ra u peuu. OceBoli CKerer.

13 Ckener koneunocteil. CoenquHeHNs KOCTeH

14 Crpoenne mpiun. O630p Mbi yenoseka JI.p. Ne4 MBbIIIIb 4eI0BEUECKOro Tea

15 Pabora ckenerabx Mbiun 1 ux peryssuus. JIP. NeS BiusiHue craTinueckoil n tuHaMu4deckol paboThl Ha
yromyieHne mbimi. JIL.P. Ne6 CamonabnroneHusi paboThbl OCHOBHBIX MBIIIIL, POJIH MJICYEBOTO TOSICA B ABUKCHHUH
PYKH.

16 Hapymenust onopHo-nBurarenbHoi cuctemsl JLp. Ne7 BrisiBinenne Hapymenns ocanku JI.p. Ne8 (BbimomnasieTcs
noMa) BeIsiBieHHE MII0CKOCTOMHS

17 [TepBast momoIb npu yurndax, nepesomMax KocTell U BbIBHXaX CYyCTaBOB

BHyTpeHHsisi cpeaa opraHusma

18 KoMmnoHeHTBl BHYTpEHHEH Cpebpl OpraHu3Ma, ux B3auMocBsi3b. ['omeoctas. CoctaB KpoBH, PYHKIIMH OCHOBHBIX
yactent JL.p. Ne9 PaccMaTprBaHne KPOBH Y€JI0OBEKA U JIATYLIKH O[] MUKPOCKOIIOM

19 BbopsOa opranmsma ¢ nuapexuneii. UMMyHUTET, €ro BUIbI

20 HNmmyHomorust Ha ciysk0e 310poBbsi. [lepenuBanre KpoBU.

KposeHocHas u tumpaTnyeckasi cHcTeMbl OPraHH3Ma

21 TpaHcropTHBIE CHCTEMBI OpraHN3Ma, UX 3HaueHue. CTpoeHne KPOBEHOCHBIX U JIuMpaTnieckux cocyaos JL.p.Nel0
IIonokeHNne BEHO3HBIX KJIANAHOB B OMYIIEHHONW U MOJHATON pyKe

22 Kpyru kpooobpamenust JI.p.Nel1 M3meHeHus B TKaHAX MPH NMEPETSIKKAX, 3aTPYIHIIOIUX KPOBOOOpaleHne

23 CrpoeHnue u pabota cepamna. ABTOMATH3M Cepaa

24 JIBIoKeHHe KPOBH MO cocynaM. Peryisinmus kpoBocHaOXeHus. ApTepraibHOe naBieHue, myansc. JI.p. Nel2
Omnpenenenue CKOPOCTH KPOBOTOKA B cocyAax HOrTeBoro Jioxka. JI.p.Nel3 OnbIThl, BBIABISIOLINE NPUPOAY MyJIbCa

25 I'uruena cepaedHo-cocynucToi cuctemsl. [leppast momorins mpu 3a0oeBaHusIX cepana u cocynos JI.p. Nel4
@DyHKIIMOHANBHAS TPoda; peakIs CepASTHO-COCY ITUCTON CUCTEMBI Ha JO3MPOBAHHYIO HATPY3KY

26 IlepBast nomoub IpU KPOBOTEUEHUSAX

JAbIxaHue
27 3nauenue npixaHus. CTpoeHHe ObIXaTeIbHON CUCTeMBI. JIpIXaTeNbHbIC IYTH, UX CTPOSHHE, PYHKLIUH,

3aboneBanus, mpodunakTuka. I 'onocoobpazoBanue




28 Jlerkue, ctpoenne, pyHkunu. JlerouHoe 1 TKaHEBOE ABIXAHNE

29 Mexann3m Broxa 1 Beigoxa. Perymsiiust nbixanusi. OxpaHa BO3AYIIHOHN cpenbl. BiusiHue 3arpsisHeHus
OKpy’Karotel cpensl B Bojoronckoii obnactu Ha 3mopoBbe denoseka. JLp. NelS Usmepenue oOxBara rpyqHoON
KJIETKM B COCTOSIHUU BJIOXA U BbIAOXA

30 DyHKIMOHATIBHBIE BO3MOKHOCTHU ABIXATEIbHOU CUCTEMBI KaK MIOKA3aTelb 340POBbs. bOJIe3HN U TpaBMbI OPraHOB
IBIXaHUS: X TpodumakTika, nepsas nomois. [Ipuemsl peannmarin JI.p.Nel6 @yHKIMOHATIBHBIE TIPOOBI €
3aJ€PKKON JbIXaHUs HA BIOXE U BBIIOXE

IInmesapenue

31 3HauyeHne numeBapeHus. [Iuimesbie MpOAyKTh U MUTATEIbHBIE BELIECTBA, MX POJIb B OOMEHE BEIECTB

32 Crpoenne u pyHKLINH MUIIEBAPUTENbHON cucTeMbl. [IumeBapenue B porosoii noioctu. JIL.P.Nel7. [lefictBue
(bepMeHTOB CItoHBI Ha Kpaxmai. CaMOHAOMIOIEHHsT: ONPEAETICHNE TIOJIOKEHNUS CIIFOHHBIX JKEJIE3, IBIKEHHE
rOpPTaH! NpPU IJIOTaHUH

33 [MumeBapeHye B JKeMyaKe U JBEHAANATUIICPCTHON Kulke. [{eficTBre PepMEHTOB CITFOHBI H JKEJTYI0YHOTO COKa.

34 DYHKIIUU TOJICTON U TOHKOW KuIKku. BecacsiBanue. Posb neueHn. ANmneHanLunT.

35 Perynsauus aesTenbHOCTH NUIIEBAPUTEIBHON CUCTEMBL

36 I'nruena opranos nuiuesapenus. [lpenynpexneHue keny1ouHO-KUIIeUHbIX 3a00neBannii. JloBpaueOHast moMoIb
IIPU OTPABJIEHUSAX

O0OMeH BemiecTB U JHEPruu

37 OOmMeH BelecTB U SHEPTUH — CBOMCTBO JKUBBIX cymecTB. Ilmactudecknii u sHepreTndeckuii oomen. OomeH
OeJIKOB, KHPOB, YIJIEBOIOB, BO/BI, MUHEPAIbHBIX COJEH

38 BuTtamMuHBI ¥ UX POJIb B OPraHU3ME YEJIOBEKa

39 DHeproTpatsl yenoBeka U nuiesoi paunoH. Hopmsl u pexxum nutanus. JI.p.Nel8
Y cTaHOBJIEHHE 3aBICUMOCTH MEXKTy HArPY3KOH U YPOBHEM SHEPreTUIECKOro 0OOMeHa MO pe3yJibTaTaM
(YHKUNOHATBHON MPOOBI C 3a1€PIKKOM BIXAHHUS.

40 O6o6maromuii ypok mo temam: «lluteBapurenbHas cuctema», «O0OMeH BernecTs u sHeprum» JL.p Nel9
CocraBiieHne NUINEBbIX PALMOHOB B 3aBUCHMOCTH OT SHEPrOTpaT.

IloxkpoBHebie opranel. Tenuoperyasinus. Boinenenune

41 Hapy:xuble mokpose! Tena yenoeka. CTpoeHue u GyHKUNU KOKU. [Ipon3BOAHBIE KOXKH.
JLP. Ne20 CamonaOnroieHHE: pacCMaTPUBAHUE MO JIYIIOH OBEPXHOCTH KHUCTH.

42 VYxon 3a koxkel, HorTsimu 1 Bojiocamu. [ uruena onexnabl 1 00yBu. bonesnu koxu. JI.p. Ne21 Onpenenenue tuma

KOKH C TIOMOIIBIO OyMaXKHOU can)eTKH.




JLp.Ne22 OmnpeneneHrie COBMECTUMOCTH IIAMITYHSI ¢ OCOO€HHOCTSIMUA MECTHOW BOJIBI.

43 Tepmoperymsiuus opranuzma. 3akanusanue. [lepBas mOMOIIbL PH OXKOrax, OOMOPOKEHUSIX, OOIIEM OXJTAKICHUH,
TEIJIOBOM U COJTHEYHOM yapax

44 Brinenenue u ero 3HaueHue, cTpoeHne, PyHKIUN. 3a00eBaHNS BBIICTUTEIBHON CUCTEMBI, UX MPEAYIIPEKACHNE

HepsHas cucrema 4esioBeKa

45 3HavyeHne HEPBHOU cucTeMbl. MO3T U CUXUKA

46 Ctpoenne HepBHOM cucteMbl. CITUHHON MO3T — CTPOEHNE U (PYHKIIHH.

47 CtpoeHnue roioBHoro mosra. @yHKLUNUN IPOAOCITOBATOrO, CPEHErO MO3Ta, MOCTa U Mo3keuka. JL.p. Ne23
[TanpueHocoBast mpoba 1 0COOEHHOCTH JBUKEHUH, CBSA3AHBIX C (YHKIMSIMHA MO3KEUKa U CPEIHEro MO3ra.
JLp. Ne24 Pednexcsl mpoaoaroBaToro  CpeaHero Mo3ra

48 QDyHKIUH TEPETHEr0 MO3Ta, MPOMEKYTOYHOTO M KOPBI OOJIBIINX MOTYLITapUi

49 ComaTrueckuii 1 aBTOHOMHBIH (BEreTaTUBHBIN) OTAE bl HepBHOH cuctembl JL.p. Ne25 IllTpuxoBoe pasnpaxkeHue
KOXXHU — TECT, ONPEAENAIOIINN N3MEHEHNE TOHYCa CUMIIATUYECKON U NapacUMIIaTHYECKOW CUCTEMbI aBTOHOMHOM
HEPBHOHN CUCTEMBI IIPU PA3APAKEHUH.

Anamuzatopbl. Opransl 4yBCTB

50 AHanM3aTopel U OpraHbl UyBCTB, UX 3HauUeHUe. JI.p.26 OnbITh, BBIABIAIOLNE WITFO3UY, CBA3aHHbIE C
OMHOKYJISIPHBIM 3PEHHEM, 3PUTENIbHBIC, CITYXOBbIE, TAKTHIIbHBIE HILTIO3HH

51 3pUTENnbHBIN aHATN3aTOp, CTpoeHue, GyHKIMH, 3HaueHue. JI.p. Ne27 OOHapykeHne CIenoro nsTHa

52 I'uruena 3penns. [lpenynpexnenue rina3Hbix Oone3Hel, TpaBM riasa.

53 CnyxoBoii aHanmu3atop. 3HaueHue, crpoenue, pynkaun. [ urueHa oprasa ciyxa.
JL.p.Ne28 Omnpenenenuie oCcTpOTHI Ciyxa

54 Oprasbl paBHOBECHS, KOXKHO-MBIIIEYHOH YyBCTBUTEIbHOCTH, OOOHSIHHUSI, BKYCa, X aHAJTU3ATOPHI.
BzaumopeiicTBue aHaIU3aTOPOB.

Bricmas nepsHas aeareJbHOCTh. IloBenenune. Ilcuxuka.

55 Bxuag oTeuecTBEHHBIX YUEHBIX B pa3padOTKy YUEHHUs O BBICLIEH HEPBHOH AesITeTbHOCTH. be3ycnoBHble U
yCIIOBHBIE Pe(PIIEKCh, TOPMOXKEHNE

56 Bposknénneie 1 npuobpeTénnblie mporpammsl nmoseneHust J1.p.Ne29 BeipaOoTka HaBbIKa 3epKajbHOTO MUChMa KaKk
NpUMeEp pa3pyLIeHHUsI CTApOro U BeIPaOOTKAa HOBOTO IMHAMHYECKOTO CTEPEOTHIIA

57 buonoruueckue putmel. COH U CHOBUACHUSI.

58 Oco0eHHOCTH BhICIIEH HEPBHOM EATEIbHOCTU YEJIOBEKA: pe4Yb M CO3HAHUE, TPYIOBAs NEATEIbHOCTb.




Ilo3HaBarenbHBIE MpoLECChI.

59 Bogsi, smorun, BarManue. Pazsutue HabmonatensHocTr U Mbinuiennst. JI.p. Ne30 M3mepenue uucia kojaeOanuii
o0pasa yceu€HHON MUPaMUIbl B Pa3IMYHBIX YCIOBHSX.
7/Kesie3pl BHyTpeHHell cexpeuuy (FHIOKPUHHASI CHCTEMA) 3
60 JKenespl BHelLIHEH, BHYTpeHHEH U cMellaHHON cexkperuu. CBOMCTBa FTOPMOHOB.
61 DyHKIUHU KeJI€3 BHYTPEHHEN CEKpeLun
62 O6obmaromuii ypok «B3anmonelicTBre HEPBHON U I'yMOPATbHON PEryJIsILnn
NuauBuayanbpHOe pa3sBUTHE OPraHU3MA 5
63 JKvizHeHHBIe IUKIIBI OpraHu3MOB. Pa3MHOKeHHE noJioBoe U Oecronoe. My kCKash U JKEHCKasl TIOJIOBBIE CHCTEMBI
64 PasBuTne 3apoapliia u mioaa. bepemeHHOCTD U posibl. 3aKOH UHAWBUAYAJIbHOTO pa3BUTUsA. BiusHue
HapKOTeHHbIX BEIECTB Ha PAa3BUTHE YEJIOBEKA.
65 HacnencrBeHnHbIe, BpOXKAEHHDIE, IEPENAIOLINECS TTOJIOBBIM ITyTEM 3a00JIeBaHuUs, UX MPOQUIAKTHKA.
66 PazButne pebénka nocie poxxaeHusi. CTaHOBJICHHE TUYHOCTH. TeMIepaMeHT U XapaKkTep.
67 [TosTopuTenpHO-0000marommii ypok. IToroast KOHTpoJibHast paboTa
68 AHanu3 KOHTPOJbHOH padoTsl. UHTEpeCHl, CKIIOHHOCTH, CIIOCOOHOCTH. BBIOOpP JKU3HEHHOTO My TH.
IIpomeskyTouHas aTTecTalus: AHAJIU3 TeKyllel ycrneBaeMoCcTH
Bcero 3a ron 68
9 knace
Beenenue. buosiorus B cucreme Hayk 2
1 buonorus kak Hayka. 1
2 MeTtozab! OMOIOTHYECKUX UCCIEAOBAHUHN. 3HaUeHNe OUOIOTH L. 1
I'nasa 1. OCHOBBI HUTOJIOIMH — HAYKA 0 KJIETKE 10
3(1) IuTonorust — HayKa O KJIETKE. 1
4(2) Knerounast Teopust. 1
5(3) XHMMHUYECKHI1 COCTaB KJIETKH. 1
6(4) CTpoeHue KIeTKu. 1
7(5) OcobeHHOCTH KIIETOUHOTO CTPOCHHUSI OPTaHMU3MOB. BHpyChI. 1
8(6) JlaGopaTopuas paGora Ne 1 «CTpoeHHE KIETOKY. 1
(7) OOmMeH BelecTB U peBpaLIeHNst SHEPTUN B KieTke. PoTocHHTES. 1
10(8) BuocunTes 6eKoB. 1
11(9) Perynsuus nmpouLeccoB JKU3HEAESTENbHOCTH B KIIETKE. 1




12(10) O0o0maromuii ypok 1o riaase «OCHOBBI LIUTOJOTUU — HayKa O KJIETKE). 1
I'naBa 2. PasMHOKeHHe U HHANBUAYAJbHOE Pa3BUTHE (OHTOreHe3) OPraHNu3MoB 5
13(1) DopMbl pa3MHOKEHHUs Opranu3MoB. becnonoe pasmHoxkeHne. MuTos. 1
14(2) ITonoBoe pasmMHOKeHHNE. Meiio3. 1
15(3) WHauBunyaspHOE pa3BUTHE OpraHU3Ma (OHTOT€HES). 1
16(4) Biusinue ¢pakTopoB BHEIIHEH cpeibl HA OHTOTEHE3. 1
17(5) O06o00maromuii ypok 1o riase «Pa3MHOXKEHHE U HHINBUAYAJIBbHOE pa3BUTHE (OHTOTCHES). 1
I'naBa 3. OcHOBBI reHeTHKH 10
18(1) I'eneTnka Kak OTpaciab OMOJOTHYECKONH HAYKH. 1
19(2) Mertonp! uccaenoBaHusl HACIEACTBEHHOCTH. PEHOTUIT U TeHOTHIL. 1
20(3) 3aKOHOMEPHOCTH HACJIETOBAHMSI. 1
21(4) PeleHue reHeTHUeCKUX 3a7a4. 1
22(5) IpakTnyeckas padora Ne 1 «Pemenne reHeTHUECKUX 3a71a4 HA MOHOTHOPUIHOE CKPEIUBAHUEY. 1
23(6) XpomMocoMHas Teopusi HacneAcTBeHHOCTH. [ eHeTuka nosma. 1
24(7) OcHoBHbIE POPMBI HI3MEHUYUBOCTH. | eHOTHIINYECKast U3MEHUYHUBOCTD. 1
25(8) KombOnHaTHBHast NI3MEHYHBOCTb. 1
26(9) deHoTHIINYECKAST N3MEHUNBOCTD. JIaGopaTopHas padora Ne 2 «M3yuenue gpenorunos pacrenuii. Uzydenue 1
MOIU(PHUKALMOHHONH H3MEHYMBOCTH U TIOCTPOCHNE BAPHUALIIOHHON KPUBOID».
27(10) | O6o06maromuii ypox 1o riase « OCHOBBI T€HETHKI. 1
I'napa 4. I'enernka 1enoBexa 3
28(1) Mertonb! u3yueHus HacleACTBeHHOCTH uenoBeka. [lpakTuueckas padora Ne 2 «CocrasieHne poJOCIOBHBIXY. 1
29(2) I'eHoTHII ¥ 370pPOBbE HYENOBEKA. 1
30(3) O06o0maromuii ypok 1o riase «I eHeTHKa YenoBeKay. 1
I'nasa S. OcHOBBI cesieKIMH M OHOTEXHOJIOTHH 3
31(1) OCHOBBI CeNeKLHH. 1
32(2) JlocTrKeHus MUPOBOMN U OT€UECTBEHHO CeJeKLINU. 1
33(3) broTtexHONOrusA: OCTHXKEHNsI U IEPCIEKTUBbI PA3BUTHS. 1
I'naBa 6. IBOJIIOLHOHHOE YUeHHE 15
34(1) Ydenue 00 5BOJFOLUN OPTraHUIECKOTO MHPA. 1
35(2) OsouonnonHast Teopust Y. JlapsuHa. 1
36(3) Bun. Kpurepuu Buga. 1
37(4) ITonynsauuoHHas CTpyKTypa BUJA. 1
38(5) Bunoobpazosanue. 1
39(6) @Dopmbl BHI00Opa30BaHMUS. 1
40(7) O0600menue MaTepuaa o reMam «YueHue o0 3BOJIOLNN opranudeckoro mupa. Bua. Kpurepun Buna. 1

BunoobpazoBanuey.




41(8) Bopsba 3a cymecTBoBaHNE U €CTECTBEHHBIN OTOOP — ABMKYIIUECS CHIIbI SBOJIFOLIAH. 1
42(9) EcrectBenHbIit oTOOD. 1
43(10) | AmanTamyst Kak pe3yJbTaT eCTEeCTBEHHOTO 0TOOpa. 1
44(11) | BzammonpucrnocoOIeHHOCTb BHIOB KaK Pe3yJbTaT AEHCTBUS €CTECTBEHHOTO 0TOOpA. 1
45(12) | IaGopaTopuas pabora Ne 3 «M3yueHne npucnocoOJIEHHOCTH OPraHU3MOB K cpezie OOUTaHMSD. 1
46(13) | Ypok cemunap «CoBpeMeHHbIE TPOOIEMbI TEOPHH SBOJIFOLIAI. 1
47(14) | Ypok cemunap «CoBpeMeHHbIe TPOOIEMbI TEOPHH HBOJIIOLNH. JBomounonHas Teopus JK.b. Jlamapkay. 1
48(15) | O6o0meHHe MaTepHAJIA T10 II1aBe «IBOIIOIMOHHOE YUCHUEY. 1
I'naBa 7. Bo3HuKHOBeHHe M pa3BUTHE KU3HU Ha 3emuie 4
49(1) B3rasael, runotessl 1 TEOPUU O MPOUCXOXKIECHUN XKU3HH. 1
50(2) OpraHndeckuii MUp Kak pe3yJibTaT 3BOJIOLUH. 1
51(3) Hcropus pa3BUTHs OpraHMYECKOro MHUpa. 1
52(4) Ypox-cemunap «IIpoucxoxaeHue 1 pa3BUTHE KU3HU Ha 3eMIIe». 1
I'naBa 8. B3aumMocBsI31 OpraHu3sMoOB H OKpYsKaIOLIel cpeabl 16
53(1) Oxonorus Kak Hayka. JIabopaTopHas padora Ne 4 «M3ydeHne npucrocobIeHui OpraHu3MOB K ONpenen&éHHON 1
cpene oOuTaHus (HA KOHKPETHBIX MPUMEPAx)».
54(2) Bnusiaue sxonorndeckux akTopoB Ha opraHu3Mel. JIaGopaTtopHas padora Ne S «CtpoeHue pacTeHuil B CBS3H C 1
YCJIOBUSIMH KU3HUY.
55(3) Oxonoruveckast Huia. Jlaboparopuas padora Ne 6 «Onucanue 3K0JIOrMYECKON HUIIN OPraHu3May.
56(4) Crpykrypa nonysauuii. Tumnsl B3aumoneicTBys nonynsauuil pasHeix BuaoB. IIpakTudyeckas padora Ne 3
«BBpIsIBJIEHHE TUIIOB B3aUMOAEHCTBUS MONYJISILUN PAa3HbIX BUAOB B KOHKPETHOU SKOCUCTEME.
57(5) DxocucTeMHas opranusanus npupozael. KomnoneHTsl skocucreM. CTPyKTypa SKOCUCTEM.
58(6) ITotox sHepruu u nuiuessle Lenu. llpakTuyeckas padora Ne 4 «CocTaBieHue cxeM nepenadyu BeIecTB U
SHepruu (1eTnei MATAHS )».
59-60 HckyccTBenHble s5xocucteMsl. JlabopaTopHasi padora Ne 7 «BbrsiBieHNe NUILEBBIX LieNel B UCKYCCTBEHHOMN 1
(7-8) SKOCHUCTEME Ha MIPUMepE aKBapUyMa».
DKOJOrHyYecKre MpodIeMbl COBPEMEHHOCTH.
61-62 Hrorosasi kondepenuus «B3anMocBsa31 OpraHM3MOB U OKpY>KaroLleil cpeabl». 3aluTa 3K0JI0rH4eckoro
(9-10) IPOEKTA.
O06o0maromuii ypok 1o riase 8 «B3auMocBssi3au OpraHu3MoB U OKpYKaroLiel cpenby. 1
63-64 IToeTopenue no rnase «OCHOBBI LUTOJIOIMU — HAYKU O KJIETKE». 1
(11-12) | TloBTopenue no rinase «OCHOBBI TEHETUKN 1
65(13) ITosTOpeHnue no raase «Pa3MHOXKEHHE U HHOUBUAYAJIBHOE PA3BUTHE OPTAHU3MOB). 1
66(14) | Ixcxypeus «McTopusi pa3BUTHS JKU3HU Ha 3eMie» (Mocerenne OuOINOTEeKH). 1
67-68 (15- | Ikekypens «Ce30HHbIE U3MEHEHHs! B )KUBON NPUPOIE. 1
16) Ipome:xyrounasi arrectauusi. KontposibHas pabora 1




IIpumenenne o0opynoBanus uenrpa «Touka pocra» Ha ypokax GHos10ruu,
Ha J1a00paTOPHBIX H NPAKTHYECKHX padorax B 5, 6, 7, 8, 9 kiaccax

5 kaacce

Ne i/t

Tema

Conepskanue

[leneBast ycTaHOBKa
ypOKa

Ko-BO
aCOB

OcHOBHbIE ~ BHUIBl  J€ATEIbHOCTU
00y4aromuxcst Ha ypOKe/BHEYPOUHOM
3aHATHU

M crnonp3oBaHue
oOopynoBaHue

1 . Buonorust — Hayka o *uBOM Mupe (8 1)

1 [Meronsl u3yuenusi |Micronb3zoBaHue OOBSICHSTD 1 Ymenue paborath ¢ tabopatopHbiM  [MHKpOCKOT
PKUBBIX OPTaHU3MOB: [yBEJIUIUTEIbHBIX Ha3HAuUEHUE 00OpYyIOBaHUEM, YBETUUUTENbHBIMUA  |CBETOBOW,
HaOIIOIeHUE, npudOpoB Y BEJIMUUTEJIbHBIX npubopamu. M3y4ars ycTpoiicTBO ¢ poBoi
U3MEpEeHUe, NpU U3y4eHUU OOBEKTOB |[TPHOOPOB. MHKPOCKOTIIa U COOJIFOAATh TpaBUIa
SKCIIEPUMEHT. PKUBOW TIPUPOJIBL. PaznuuaTe pyqHyO U PabOThI C MEKPOCKOIIOM.

Jlaboparopnas Y BenmUunTEIbHBIE [ITATUBHYIO JIYTIBI, CpaBHHMBATh YBEIMUYECHHE JTyTIbI U
padorta Ne 1 npUOOPBHI: 3HATb BEJIMYMHY IOJIY- MHUKPOCKOIA.
«U3yueHne TTyIbl pydHasi, aeMOro ¢ UX [TonyuaTh HaBBIKH PabOTHI C MHUKPO-
yCTpOHCTBA [ITATHBHAST, MUKPOCKOII. |[[TOMOIIBIO CKOTIOM TP U3YYE€HUH T'OTOBBIX
yBenuuuTeNnbHbIX  |P. ['yK, YBEJIMICHUS. MHKpPOIPENnapaToB.
npubOpoOB» A. Ban JleBenryk. Hactu Cobnronats npasuia paboTe! B
MUKpOCKona. MUKpo- kabuHeTe, 0OpaleHus ¢
npenapart. [lpasuna pa- 1a0opaTopHbIM 000PYIOBaHNEM
OOTBI C MUKPOCKOIIOM.

2 [KnerouHoe CTpoeHue KIETKH. BrIsiBAsATE HacTH 1 Ymenue paboraTth ¢ 1abOpaToOpHBIM Muxkpockon
CTpOEHHE Txanu KJIETKH HA pUCYHKaX 000pynOBaHUEM, YBETUIUTEIbHBIMU [ POBOIA,
OpPTaHHU3MOB. Knetounoe crpoeHne  [yueOHHUKa, npudopamu. Habmonate yactu u MUKPOTIpEnapaThl
MHoroobpasue PKUBBIX OPTaHU3MOB. XapaKTepHU30BaTh UX OPTaHOUIBI KJIETKH Ha TOTOBBIX

KJICTOK. MeTombl
WU3YYEHUS KUBBIX
OpPraHU3MOB:
HAOJIF0 IEHHE,

U3MEpEeHue,

Knetka. HacTu KJIeTKH U
X Ha3HAYEHHE.
I[ToHsiTHE O TKAHMN.
Txanu

PKUBOTHBIX M PACTEHUI.

BHAYCHUE.
CpaBHUBATH
PKUBOTHYIO U
[PACTHTETIbHYIO

KJICTKHU, HAXOOUTb

MHUKpOIpenaparax noja MajbIM U
OOJBLINM yBEINYEHHEM MUKPOCKOIIA
1 OMHCBIBATH UX.

Pasznuyate OTAENBHBIE KIETKH,
BXOZSALIHE




PKUBBIX OPraHU3MOB:
HEOpraHU4YecKue u
Opranuueckue
BELECTBA

, X POJib B
OpraHusMe

kieTku. Heoprannueckue
BELLECTBA KJIETKHU,

VX 3HaUEHUE IJIs KJIETKU
11 OpraHu3Ma.
Oprannueckue BEIecTsa
KJIETKH, UX 3HAUEHHE ISl
PKU3HU OpraHu3ma u
KJIETKU

BEIECTBA KIIETKH,
MUHEpaJbHBIE CO-
111, OOBSICHSITh HX
BHAYEHHE IS
OpraHu3Ma.

PKCIIEPUMEHT Mx QyHKLINH. HMEepPTHI X CXONCTBA U B COCTaB TKaHH.
Jlaboparoprast pas3IuYus. 0O06001maTh 1 GUKCUPOBATH
padorta Ne 2 Pa3nuyath TkKaHU pe3yibTaThl HAOIIOACHUH, nenaTh
«3HAKOMCTBO C PKUBOTHBIX U BBIBO/IBI.
KJIETKaMU pacTeHuit Cobnronats npasuia paboTel B
paCTeHHID» Ha PUCYHKAX KaOuHeTe OuoNoruu, oOpaIIeHus ¢
yaeOHuKa, mabopaTopHBIM 00OPYIOBAHHEM
XapaKTePU30BaTh
X CTPOCHHUE,
OOBSACHSATD UX
(byHKIUH.
Ocobennoctu XMMHUUECKUI COCTaB Pa3nuuats HabmronaTh JEMOHCTPALHIO OTIBITOB
XUMHYECKOTO KJIETKH. XUMHYECKHE  |HEOPTaHUYECKUE U YUUTENEM, aHAIN3UPOBATD MX
cocTaBa BEIIIECTBA OpTaHuYecKre PE3YJIbTATHI, 1E1aTh BBIBOJIBL.

AHaTM3UPOBATh MPEACTABICHHYIO HA
pHUCYHKax yueOHNKa HH()OpMAIUIO O
pe3yJsibTaTax OmnbiTa, padoTasi B mape
YMmenne paboTath ¢ 1abopaToOpHBIM
obopynoBaHueM

2 . MHOroobpasue KMBbIX Op

ranu3mosB (11 1)

baktepun. MHoOro-
oOpasue OakTepuii

baktepuu: cTpoeHue U
PKU3HEAESI TENIbHOCTb.
bakTepun — NPUMHUTHUB-
Hble OIHOKJIETOYHBIE Op-
ranmmbl. CTpoeHue Oak-
Tepuil. PasMHOXxeHne
OaxTepuii AeNeHueM
KJIeTKU HanBoe. bakre-
PUM Kak camasi IpeBHss

XapakTepus3oBaTh
OCOOEHHOCTH CTPOE-
HUsT OaKTepHid.

OmnwuceBaTh pasHOOOpa3HbIE HOPMBI
OaKTepHATbHBIX KJIETOK HA PUCYHKE
yueOHHKa.

Paznn4aTh MOHATHS: aBTOTPOPBLY,
«reTepoTpPOdbI», KIIPOKAPUOTHIY,
«IYKapUOTBHD. XapaKTepHu30BaTh
MPOLIECCHI KU3HEAETEIbHOCTH
OakTepuH Kak MpOKapHOT.
CpaBHHMBATh U OLICHUBATH POJIb

PaccmaTpuBaHue
OaxTepuii

HA TOTOBBIX
MUKpOIpernaparax ¢
MCTIOJIb30BAaHUEM

1 POBOTO
MHUKPOCKOTIA.
(DJIEKTPOHHbIE
TaOJINLBI U TITIAKATHI.




rpyIna OpraHu3MOB.
[Ipoueccel xusHenes-
TETBHOCTH OaKTEPHIl.
[MousiTue 06 aBTOTpOdhax
U rerepoTpodax, mpoka-
pHOTaX U SyKapHOTax

Oaktepuit-aBToTpod OB 1 OaKTEpUii-
retepoTpodoB B mpupoae Y MeHue
pabotath ¢ 1abOpaTOPHBIM
000pyIOBaHUEM, YBEINYNTEIbHBIMU
npubopamu.

Pactenus. PacTenus. XapakTepHus3oBaTh PasnuyaTe 4acTU LIBETKOBOTO ObnapyxeHne
MHoroobpasue [Ipencrasnenue o rJIaBHBbIC IPU3HAKU pacTeHHs Ha pUCYHKe yueOHHKa, XJIOpoOmnaacTos B
pPacTeHUI. dope. OTUUTENBHOE [PACTEHHIA. BBIIBUTATh KJIETKaxX PacTEeHHil
3HaueHue pacTeHul [CBONCTBO pacTEeHUN. MPEATONIOXKEHN 00 UX PYHKIUSX. C UCIOJIb30BAHUEM
B IIPUPOJE U KU3HU [Xopoduin. 3HaueHne CpaBHUBATH LIBETKOBBIE U QpoBOro
YEJIOBEKA (oTocunTesa. rOJIOCEMEHHBIE PACTEHUS, MUKPOCKOIIA.

CpaBHEHUE KJIETOK XapaKTepU30BaTh UX DJIEKTPOHHbIE

pacTeHui u CXOJZICTBO U Pa3IN4Msl. TaOJIUIIBI

Oaxrepuii. Jlenenne XapakTepHu30BaTb MXH, NANIOPOTHUKH, U MJIAKATHL.

L[aPCTBA PACTEHUH HA XBOIIM, TJIayHbI KAK CIIOPOBbIE

rPyIIBL. BOAOPOCIIH, pacTeHus1, ONpeAeNATh TEPMUH

[[BETKOBbIE «CrIopay.

(TIOKPBITOCEMEHHBIE), BBISBIATE HA PUCYHKE YIEOHUKA

rOJIOCEMEHHBIE, MXH, pa3INuns MeXy paCTeHUSIMHU Pa3HbIX

J1ayHbl, XBOLIH, CUCTEMAaTUUYECKUX TPYIIIL.

ManopOTHUKH. CornocTaBnsTh CBOICTBa

CTpoeHue pacTeHu. PACTUTENbHON U OaKTepHUaTbHOM

Kopenb u mober. KJIETOK, J1e€J1aTh

Crnoesulie BOTOPOCIEH. BBIBOJIBL.

OCHOBHBIE pa3IN4Ms XapakTepHu30BaTh 3HAYEHUE PACTCHUN

MOKPBITO- Pa3HbIX CUCTEMATUYECKUX IPYI B

CEMEHHBIX U PKU3HH YesioBeka. Y MeHne paboTarthb ¢

rOJIOCEMEHHBIX T1adopaTopHBIM 000PYIOBAHHEM,

pacteHuil. Ponp Y BEJTMIUTEIbHBIMH TPUOOPAMH.

[BETKOBBIX PACTEHUI B

PKU3HU 4€JI0BEKa
PKuBoTHBIE. DKuBOTHBIE PacnosHaBatb XapakTepHu30BaTh NPOCTEHIINX 110 ['oTOBUTH
Ctpoenue [IpencraBnenue o payHe. OAHOKIETOYHBIX U pUCYHKaM y4eOHMKA, OMUCHIBATh X  [MHUKpOIIpernapar




PKHBOTHBIX. OcobenHoctu MHOTOKJIETOYHBIX pa3nuvne, Ha3bIBaTh YACTU UX TE€NA.  [KYJBTYPHI
Muoroo0pasue PKUBOTHBIX . PKUBOTHBIX Ha CpaBHUBaATbH CTpOCHHE Tena aMEObI ¢ [ameD.
PKUBOTHBIX, UX POJIb [OQHOKIETOYHbIE U pUCYHKax KJIETKOH 3yKapuoT, AejaTh BeIBOAbL.  [OOHapykeHne
B MHOTOKJIETOYHBIE yueOHHKa. HazbBaTh MHOTOKJIETOYHBIX OTHOKJIETOYHBIX
NPUPOAE U )KU3HU  [opraHu3Mmbl. Pob PKHBOTHBIX, H300paKEHHBIX HA PKUBOTHBIX
YeJIOBEKa PKUBOTHBIX B MPUPOAE U PUCYHKE (mpocTeimnx) B
PKU3HU YeJIOBeKa. yueOHHKA. BO/IHOM cpefie C
3aBUCHMOCTD OT PaznruaTh 6€CIIO3BOHOYHBIX U HCIIOJTb30BAHUEM
OKpY>Karo- MO3BOHOYHBIX KHBOTHBIX. 1 pPOBOTO
ICH CPEIbI OOBSICHATD POJIb XKUBOTHBIX B XKU3HU [MHKPOCKOIIA.
YEJIOBEKA U B IPUPOAE. (DJIEKTPOHHBIE
XapakTepu3oBaTh (PaKTOPbI HEXKUBOH  [TaOJTHIIBI
MPUPOIBI, OKA3bIBAIOIINE BIUSTHIE HA [M TJIAKATHI.
PKI3HENIEATENIbHOCTD JKHBOTHBIX
YMmenne paboTats ¢ 1abopaToOpHBIM
00OpYyIOBaHUEM, YBETUUUTENbHBIMU
npubopaMu.
«Habmonenne 3a  [Jlaboparopnas pabora [ 'OTOBHUTH HaOmonath 3a ABUKEHHEM KUBOTHBIX, [ OTOBUTH
NepeBIKEHHEM Ne 3 MUK pOIpernapar OTMEYaTh CKOPOCTh U HANpaBJieHHe  [MUKpOMpenapar
YKUBOTHBIX ) «Habmonenne 3a[KyJIbTYPbl HHY30PHIl. NBH)KEHUS], CPABHUBATH TI€PEIBUKEHHUE [KYJIBTYPBI
MepeaBIKEHUEM M3y4aTh >KuBBIE NBYX-TPEX 0coOeH. UH(Y30pUH.
PKBOTHBIX) OpPTaHU3MBI MO dopmMyTupoBaTh BHIBOJ O 3HAUYeHUH  [MI3y4arh KUBbIE

MUKPOCKOIIOM ITPH
MaJIOM YBEJINYEHUU.

MBYOKEHUS JIs1 )KUBOTHBIX.
DuKcHUpOBATh Pe3yJIbTaThl
HaOJTIOIEHUH B TETpaIu.

Cobnronats npasuia paboTe! B
kaOuHeTe, oOpaleHus ¢
1a00paTOPHBIM

o0opynoBaHUEM.

YMmenne paboTars ¢ 1ab0paTOpHBIM
000pyIOBaHUEM, YBEIUYUTEIbHBIMU

npubopaMu.

OpFaHI/ISMbI oA
MHUKPOCKOTIOM
[Py MaJioM
YBe.]'II/ILIeHI/II/I.
Habironath

3a4 IBUJKCHHUECM
PKHBOTHBIX,




OTMEYaTh CKOPOCTh H
HarpaBJIeHNE
TBIDKEHUS,
CPaBHHUBATh
DJIEKTPOHHbIE
TaOJIIIBI U TIIAKATHI.

MuorooOpasue
rpubOB, X POJIb B
NpUPOIE U )KU3HU
JeJIOBEKa.

Muoroobpasue u
3HaueHHe rpUOOB.
CtpoeHue nuAnoYHbIX
rpuboB. [InecHeBbie
rpuOBbI, UX
WCITIOJIB30BAHUE B
31paBOOXPaHEHUH
(arTHOMOTHK
TIEHULIVJLTIH).
OnHOKJIETOUHBIE TPHOBI
— npoxoku. Mx
HCTIOJIb30BAHUE B
xJ1e00TeueHNH U
MTUBOBAPEHUH.
CopenobHble
SITTOBUTBIE TPUOBL
[Ipasuna cOopa u
ynorpebieHus: rpudoB
B TIHILY.
[lapazuruueckue
rpubbl. Pons rpuoB B
NPUPOAE U )KU3HU

HUCIIOBEKA

XapakTepus3oBaTh
CTPOCHUE HNUIATIOYHBIX
rpuloB.

[ToapasnensiTe MIISIIOYHBIC TPUOBI
Ha MJIACTUHYATHIE U TpyOUaThIe.
OnuChIBaTh CTPOSHUE MICCHEBBIX
rprOOB MO PUCYHKY yueOHHKA.
OOBACHITD TEPMUHBI
CQHTUOHMOTHKY» U «ITEHULIUIUIHHY.
PacrniosHaBaTh chenoOHBIE U
SITOBUTBIC TPUOBI HA TAOIHUIIAX U
PUCYHKaxX y4eOHHKA.
Y4yacTBOBaTh B COBMECTHOM
oOcyskaeHnu npasui coopa u
WCIIOIB30BAHUS TPHOOB.
OOBACHATD 3HaUEHUE TPUOOB ISt

UeI0BEKa U AJIsl TPUPOIbI

['oTOBUTH
MUKpoIpenapar
KYJIBTYPBI APOAOKEH.
M3yyaTh miecHeBbIE
rpuObI ox
MHKPOCKOIIOM MpHU
MaJioM YBEJUYEeHUH Ha
TOTOBBIX T\
MUKpOIpenaparax.
DJIEKTPOHHbIE

Ta6.]'II/ILIbI U IJ1aKaThl.

3 . )Ku3Hbp opraHn3MoB Ha 1utaHete 3emist (7 1)




9 |BausnHue DKOJIOTHYECKHE Paznuuate TOHATHA: 1 M3yuute  geiictBue  pasnuuHbX [[{udposas
5KOJIOTMYECKUX (axTops! cpensl. («3KONOTMYECKHUii axTOpOB Cpembl (CBET, BIAKHOCTD, |1abopaTopus 1o
(axTopoB Ha YCoBUA,  BAMAIOMME \hakropy,  «(aKTop TeMIepaTypa)  Ha  OPraHUsMEL |3konorun (mat4umk
OpraHH3MbI Ha JKU3Hb OPTAHUMOB  |jouennofi mpuposby, MPHUBOIATH MPHMEpbI COOCTBEHHBIX OCBEIIIEHHOCTH,

B Ipupoae, ™ daxrop KHBOR HAOIIO IEHUH. ApryMeHTHPOBATH B ITASKHOCTI "
PKOJIOrMUecKue NesITeNIbHOCTD YeJIOBEKa B IIPUPOJIEe
(haxTOpBI CpeasL [PHPOABD, . KaK aHTPOTIOT€HHBIN (QakTop TeMIIEpaTypEl)
DakTOpbI Hexkupof [AHTPOTOTCHHBIM BrimosHeHne 1a00paTOPHOIA
TPUPOIBI, dakropsr [Paxrop. paGoTHI.
PKUBOW — TpHUpOxbl U [XapaKkTepu3oBaThb
AHTPOIOreHHbIE. MelCTBHE Pa3IMIHbIX
[ Ipumepsr (haKTOpOB Cpeabl Ha
OKOJIOTHYCCKHX OpPraHu3MBbl,
(bakTOpoB MPUBOIUTE PUMEPbI
COOCTBEHHBIX
HAOJFOIEHUI.
6 kacc
Ne i/ [lenesas ycranoBka |[KonBo OCHOBHBIE BUIBI  JEITENBHOCTH |[MCIOIL30BaHHE
Tema Conepxanue ypoKa JacoOB 00yqaroIuxcs Ha oOopynoBaHue
yPOKe/BHEYPOUHOM 3aHATHUU
1 . Hayka o pactennsax — OoraHuka (4 9)

1 [Knerounoe Knerounoe crpoenne  |[CtpoeHne 1 ITpuBOIUTD npumepsl  [MuKpOCKon
CTPOCHHE pacTeHuii. [PACTUTENIbHOMN OTHOKJIETOYHBIX u  |[uudpoBoi,
OpraHusMoB. CpoticTsa KJIETKH.  KJIETOYHAs MHOTOKJIETOYHBIX pactenmii, ~ [MUKPOIPENapaTelt
K7eTkH PACTEHHH.  |pacTUTENbHOM KIIETKH.  |crenka, AZPO, Pasnuyath u Ha3bIBATh

[MTOTJIa3Ma, OpraHOUABI KJIETOK PACTEHUH.
BaKyOJIH,




[TonoBoe KileTka Kak OCHOBHAsi  |[JIaCTUIBL XapakTepu3oBaTh OCHOBHBIE
Pa3MHOXKEHUE. CTPYKTypHAast PKu3HenearenbHOCTD MPOLIECCHI KU3HENESI TEIbHOCTH
Poct u pazsurtue eIUHNLA PACTEHMUS. KJICTKH. KJICTKH.
OpraHH3MOB Ilenenue KJIETKH. O0o0ImaTy 3HaHUS U JeNaTh
KneTka Kak skuBas BBIBOIBI O B3aHMMOCBSI3H PaOOTHI
crcTEMA. BCEX YACTEU KJIETKH.
OcoBEHHOCTH BoisiBiIsITH OTJIMYHUTENbHBIE
pacTHTENbHO MPU3HAKH PACTUTEIBHON KJIETKU
- YmeHue paboTtartb Cc
mabopaTtopHbIM  000pyIOBaHHEM,
YBEJINIUTEIbHBIMUA IPUOOPaAMH.
Knerku, Tkanu wu |TkaHu pacrenuii. [[IoHsTHe O TKaHU 1 Onpenenaty TMOHATHE «TKaHbY. |MHUKpPOCKOI
opraHbl pactenmii. [[IOHATHE O  TKaHM [pacTeHMil. Bunbl XapakTepu3oBaTb  OCOOEHHOCTH |LUHU(POBOIA,
OTIMYUTENLHbIE pacTeHHui. Bumel fryameii:  ocHosmas, CTpOEHHS 1 GyHKIMM TKaHeH [MUKpompenapaTsl
npusHaky  ousix |TRAHEH: OCHOBHAA, |y nopras, pacTeHHI. YcraHaBiIuBarh
OraHH3MOB MOKPOBHAS, HpoBOAALAs, B3QMMOCBSI3b  CTPOGHHS u
TIPOBOSIIIAL, (byHKIMIA TKaHEH.
MEXaHIMUECKasT. MEXAHIHECKAA. OOBSCHIATH 3HAUCHUE TKAHEH B KHU3-
[IpydyHBl  MOsIBNeHust || IPAHMHBI TOSBICHUS HU PACTEHUS.
TKaHEH. TKaHEH. Pacrenne 0O0001maTh U CUCTEMAaTU3HPOBATH
O600wenue U [Kak LIeJIOCTHBIN 3HAHMS 110 TEME, AEIaTh BbIBOJIbL
CUCTEMAaTU3AIINA PKHBOM OpraHH3M, OTBeuaTh Ha UTOTOBbIE BOIPOCHI
3HaHUI 110 MaTepuasaM |COCTOSALIUM u3 TEMBI, BBITTOJHSTD 3a1aHHS
TEMBbI «Hayxka O |KJIETOK M TKaHEH.
PaCTEHHSX —
OoTaHUKaY.
2 . Opransl pactenuii (8 1)
Cewms, ero crpoenue |Cems kak  opraH |CTpoeHHE  CEMEHHU: 1 OObsicHAT ponb ceMssH B |Pabora
U 3HAUYEHHE Pa3MHOXKEHUS KOXKypa,  3apOJblLI, npupoae. XapakrepuszoBartb  |«CTpoeHue
pacTeHui.  3HaueHue [PHIOCIEPM, (yHKLIMU HacTel CEMEHH. cemenn dacomm»
cemsH B mnpupome u |cemsanonn. Ctpoenue OmnuceBaTh CTPOSHNUE 3aPOABIIIA [udbposas
DPKH3HH YeNTOBEKa 3apOJbIlIa PACTEHHS. pPacTEHMSI.
madopaTopust 1o
JlaGoparopHas pabora  |[[IBynonbHbIE u Y cTaHaBIMBATD CXOJICTBO
Ne 1 OAHOJOJIbHBIC MPOPOCTKA c 3apOabIIIEM prOIoTHH
«CTpoeHHE CEMEHH PaCTCHMA. cemenu. OrmnmceBaTh  CTaguA (narix
(bacosi [IpopacTtanue cemsiH. MpopacTans OCBELICHHOCTH,




[IpopocTok,

ceMsH. BBISIBISATE OTIIMYUTENBLHBIE

BJIAKHOCTHU U

0COOEHHOCTH  €ro MPU3HAKH CEMSIH IBYJOJbHBIX TEeMITePATYPbI).
CTPOEHHUSI. OIHOMONBHBIX PACTCHHH. (DK TPOHHBIE
1 crionp30BaTh TaOJIULBl U
UH(pOPMALIMOHHBIE PECYPCHI I |iakaThL.
MOJTOTOBKH COOOIIEHUS O POJTH
CeMsIH B JKH3HH YeJIOBeKa.
[IpoBoauTH HaOroIeHus,
(puKCHPOBATh UX PE3YJIbTATHI BO
BpPEMsl BBITTOJIHEHUS JJa00PaTOPHOM
paborer.  ColOmomaTh  mpaBumiia
paloThI B KabuHeTe, 0OpaleHus ¢
nmadopatopHbiM  000OpyIOBaHHEM
Y MeHne paboratb c
1a0opaToOpHBIM ~ 00OPYAOBaHUEM,
YBEJUUUTEIbHBIMU TIPHOOPAMH.
Y cioBust 3HaueHue BOAbI U Bo3ayxa [M3yduth poJIb XapaktepuzoBaTb posib BoAbl U [Paborta
MPOpPACTaHUsA CEMSIH |1J1s1 IPOPACTAHUS CEMSIH. 3anacHbIx BO3JlyXxa B IpPOpAaCTaHUU CEMAH. |[«VcinoBHA
BanacHble  OUTaTeabHbie [TATATEIbHBIX OOBSICHATD 3HAYCHHE 3amacHbIX npopacTanus
selnecTsa cemeny. [BELUECTB  CEMEHH. MUTATETbHBIX BELIECTB B |censity.
TemneparypHble  yCIOBHUS Temneparyprbie NPOPACTAMHI CEMH. 3HaueHHe BOJbI
yCIIOBUS OOBSICHATD 3aBUCHUMOCTD
npopactanus ceMsiH. Poib HpOpacTaHHs popacTanms COMSH or |M BO3AYyXa st
ceeta.  Cpoku  moceBa |.ongm. TeMITepATYPHBIX YCIOBHIA, MpopacTaHus
CEMSIH Pounb cBerta. [IporHo3upoBaTh CPOKH mocesa [CEMAH.
CEeMsIH OTIENbHBIX KYJIbTYP. [{n¢pposas
YV MeHue pabotartb ¢ maboparopust o
1a00paTOpHBIM O0OPYOBaHUEM, [PKOJOIHU
YBEJUUUTEIbHBIMU PHOOPAMH. (marumk
OCBEIICHHOCTH,
BIQXKHOCTH |
TEeMIEPaTyphl).
(DJIEKTPOHHbIE
Ta0IUIIBI U

IJIaKaThI.




Kopens, ero
CTPOEHHE U
3HAYCHHE

Tunbl KOPHEBBIX CHUCTEM

pacTeHu. Crpoenue
KOPHsA — 30HBI KOpPH:
KOHYC HapacTaHus,

BCACbIBAHUSA, TIPOBCIACHUA,

neneHus,  pocra.  Poct
KOPHS, TFEOTPOIU3M.
BunousMeHeHUs:  KOpHEH.
3HaueHue KOpHeH B
MPUPOIE.

JlabopaTopHas paborta
No 2

«CTpoeHune KopHs
MPOPOCTKA»

M3yunuts
BHEIIHEE
BHYTPECHHEE
CTPOEHHE KOPHS

Pa3nnuaTe W ONpeneNnsTh THIIbI
KOPHEBBIX CHCTEM Ha PHCYHKAX,
repOapHbIX SK3EMILIAPax,
HATYPaJIbHBIX OOBEKTaX.
Ha3piBaTh 4aCTH KOPHSL.

'Y craHaBiuBaTh B3aHMMOCBSI3b
CTpoeHusT © (QYHKOMHA dYacTel
KOpHst. OOBSICHITH OCOOEHHOCTH
pocrta KOpHSI. IIpoBoaute
HaOJTIOIEHUS 32 U3MEHEHUSIMHU B
BEPXYIIEYHOW YacTU KOPHSA B
MepUoOJ pOCTa.

XapakTepu30BaTh 3HAYCHNE
BUJIOU3MEHEHHBIX  KOpHEW  [UIA
pacTeHuN. IIposoaute

HaOIrO1eHUs M (PUKCHPOBATh UX
[pe3yJIbTaThl BO BPEeMsi BBITIOJHEHHS
mabopaTopHOi padoThL
Cobmromate mpaBmia paboTel B
KaOWHETe, oOparueHust c
mabopaTtopHbIM 000pYIOBaHNEM
Ymenne paboraTb c
mabopaTtopHbIM 000pYIOBaHUEM,

YBEJIMIUTEIbHBIMUA IPUOOpaMU.

Mukpockon

1 POBOI,
MUKpPOIpenapaTsl
. DNEeKTPOHHbIE
Ta0IUIIBI U
MJ1aKaThlL




JlucT, ero ctpoenne |[JIuct, ero crpoenue u M3yunth BHEIIHEE Onpenenatb 4acTu Jucta  Ha|MHUKPOCKOI
U 3HAUEHHE BHa4CHHUE 1% BHYTPEHHEE repOapHbIX OK3EMILISIPAX, i poBOH,
BHelHee CTPOCHUE JIUCTA. |crpoeHHe JIHCTA. PUCYyHKaX. MUKpOTpenaparhl
BHyTpeHHee CTpOeHIe Paznn4aTe mpoOCTBIE M CIIOXKHBIE BHyTpeHHee
mcta. TUmbl XKUIKOBAaHUS JIMCThA. XapakTepusoBarh CTpOEHHe JIHCTa
IIICTHEB. BHYTPEHHEe CTPOCHHE JINCTA, €10 |y jawrnommpie
Crpoenne u  QyHKIHIH 1aCcTH. TaOIULBI U
YCThUL. 3HAUYCHHE JINCTA Y cTaHaBIUBaTh B3aUMOCBsI3b IAKATHL
st pacTeHuUs: CTpOEHUS U PYHKIHIA JTHCTA.
(boTocumTes,  uCTApeHte, XapaKTepI/IsoBaTrl BU/IOU3MEHEHUS
JINCTHEB PACTEHUI
razooOmMeH. Jlucronan, ero
YMmenne paboratb c
POJIb B JKM3HHU PACTEHUSI.
madopaTtopHbIM  00OpYIOBaHUEM,
Bunon3MeHeHUs
YBEJINIUTETbHBIMUA IPUOOPAMHU.
IICTHEB
Crebenb, ero [Ctebenb, ero ctpoeHne 1 [MI3yynth  BHEIIHEE OnuceBaTh BHEIIHEE CTPOECHHE |[MUKPOCKOI
CTpOCHHE y BHAYCHUC cTpoeHue cTeds. cTeOusi,  TMPUBOIOMTL  TIPUMEPBI |1 pOBOIA,
3HaUYCHME Turnbt crebneii. Pa3IMYHBIX THIIOB CTEONIe. MUKpPOIpenapaTh
Jlaboparopuas pabora Ne 4 |Buyrpennee HasbiBaTh — BHYTPEHHHE  HaCTH | (refeny,
creOst pacTeHuil U UX QyHKIHUH.
«BHemHee CTPOCHHUC |cTpoeHne  cTeOJs. Onpeneﬁmb BHHOHS)I\ZeH:HHﬂ OOHOJOJIbHBIX U
KOPHEBUILA KITyOHsI
) KOBHHH», » |@yHKUMK  cTEOS. Ha/3eMHBIX " nomemupix  [BYAOTBHEIX
y BunonsMeHeHus HoGeros Ha pucyHkax, [PACTEHHID
crebist y (bororpadusx, HATypajbHBIX |JJIEKTPOHHBIE
Ha/136MHBIX u 00BbeKTax. TaOJINLBI U
TIOA3CMHBIX I/Isyanb U ONHUCBIBATH CTPOCHUEC |[MJ1aKaThI.
HOGEroE. MOJ3€MHBIX NOOETOB, OTMEUaTh UX

pazIHyus.
DukcupoBaTh pe3yJIbTaThI
HCCIIEIOBAHH. Cobnronathb
npaBuia paboTel B KaOHWHETE,
oOpammenuss ¢ Ja0OpPaTOPHBIM

obopynoBaHuEeM

3 . OCcHOBHBIE MTPOLIECCHI JKU3HEAEATEIBHOCTU pacTeHmi (6 1)




npupone

MuHepanabHOe MuHepanbHOEe TUTaHWe |YCTaHaBIWUBATH OOBSACHATH POJIb  KOPHEBBIX [udposas
NMUTaHWE PACTEHMH [PACTEHHI W 3HAYCHHE  |[B3aMMOCBS3b BOJIOCKOB B MEXaHMU3ME madopaTopust 1o
1 3HAUEHUE BOILI BONBL [MOUYBEHHOT'O [MOYBCHHOI'O NMUTAHNA. BKOJIOrUH

Bona kak HEOOXOMMMOE | pro o pacTeHHit OGOCHOBBIBATH POJIb TOYBEHHOTO (naTank

yCJIOBHE MUHEPAJIbHOIO - yCITOBHIT MUTaHWS B )KU3HU PaCTEHUN. B TAKHOCTH,

(TIOYBEHHOTO) IUTAHUSI. BHEIHE CPEbI. CpaBHUBaTh M pasauyaTh COCTaB OCBEIIEHHOCTH)

I3Br1€ueHe paCTEHUEM U3 U 3HaueHHWe OpraHu4eckux u

MOYBbI PACTBOPEHHBIX B MHHEPAJIbHBIX ~ yAOOpeHU  1JIst

BOZIC MUHEPAJIBHBIX COJIEH. PACTEHUI. Hcnonb3oBats

DyHKLIMS KOPHEBBIX WH(POPMALIMOHHBIE PECYypChl IS

BOJIOCKOB. llepemermenue MOJTOTOBKU MIpe3eHTalnun

BOIAbI W MMHCPAJIbHBIX MPOEKTa O MPUCTIOCOOIEHHOCTH K

BCIICCTB MO  PACTCHHIO. BOJIE paCTeHI/IfI Pa3HbIX

3HaquI/1e MI/IHepaJ'IbHOFO DKOJOIrMUeCKUux rpynn

(TIO4YBEHHOTO) MUTaHUS.

Tuner ynoOpennii u  ux

[POJIb B XKM3HU PACTEHUSI.

(DKOJIOTUYEeCKUE  TPYIIIbI

[PACTEHUI IO OTHOLUEHUIO

K BOZIE
Bosnymnoe BosnymHoe nutaHue [(XapakTepHu3OBaThb [TpuBoauTh MpuMepbl opranu3MoB [L{udposas
MUTAHHE pacTeHuii — (POTOCHUHTE3 |YCIIOBHSI, — aBToTpooB U rereporpodoB, radboparopus mo
pacTeHuil — Y cnoBust oOpa3oBaHusi [HEOOXOAMMBIE IS HaXOAWTb Pa3jM4Us B UX NMUTAHUU. PKOJIOTUH (TATYHK
(oTocuHTE3 OpraHUYEeCKUX BELIECTB B [BO3IYLIHOIO OGOCHOBBIBATH KOCMHUYECKYIO POJIb [YIJIEKHUCIIOrO ra3a

[PacTeHUU. 3enéHble |MUTaHUS PACTEHU. 3e1€HbIX pacTeHuil. Mcnonp30BaTh M KHCIOpOIa)

pacteHust — aBTOTPOdbl. |[OOBACHATH  pONb UH(POPMALIMOHHBIE PECYpPChl LIS

["eTepoTpodsl KaK [3€JIEHBIX JHUCTHEB B MOATOTOBKU COOOIIEHHsT O POJIU

norpedburenu rOTOBBIX |poTocHHTE3E. (oTOCHHTE3a Ha HaIeH TIUJIaHeTe

OpraHUYEeCKUX  BELIECTB. BrinonHATh HaOrOIeHMST u

3HaueHne (QOTOCHHTE3a B N3MepeHust




11 [lerxanue u oOmeH |/{prxaHue " obmeH [XapakTepu3oBaTh 1 Bocnuranue OepexHOro [{udposas

BELLECTB Y PACTEHMI [BEILECTB y pacTeHuil Ponp  [CyIHOCTH OTHOLIEHUS K CBOEMY nmadopaTopust 1o
IIbIXaHUS B )KU3HU MpoIecca IbIXaHHUs 3710pPOBbIO, IPUBUTHE SKOJIOTHU
pactenuii. CpaBHUTENbHAS |y PAaCTEHU. UHTEpeca K U3YUYEHHIO (naTumk
XapaKTepUCTHKA Y cTaHaBIMBATD npeaMera. YTJIEKUCIIOTO
MPOLIECCOB  AbIXaHWsA W (B3AUMOCBA3b BrIMONHATE OMBIT, HAOMIONATH rasa 51
(oTocuHTE3A. OG6men  |IPOIECCOB pe3yJbTaThl M JeNaTh BHIBOABI  [KMCJIOPOMA)
BEIECTB B OPraHU3ME KAK [\  ariid " 0 pe3yJibTaTaM UCCIIeN0BaHUs

N (doTocuHTE3A,
BaKHEH TN
MIPOBOJUTH 1706
MPU3HAK KHBHI.  |oo o prrermre.
B3auMOCBSI3b  IPOLIECCOB Onpenensits
mbprxanys 1 POTOCHHTE3A HoHSTHE  «OGMeH
BELLECTBY.
XapakTepu3oBaTh
0OMEH BeIIeCTB Kak
BAXKHBI  NPU3HAK
PKI3HU
4 . Muoroobpasue u pa3suThe pactureabHoro mupa (10 1)

12 |Bomopocnu, ux OOmast xapakTepucTuka. [MI3y4uThb CTpOCHHE 1 Brinensats 51 ONUCBIBaTL [MUKPOCKON
MHOrooOpasue B CTpoeHue, pa3MHOXEHHE M pa3MHOXEHUE CyLIECTBEHHbBIE NPU3HAKK i pOBOIA,
Mpupoae BOZOPOCIICH. BOJOPOCIIEH BOfOpOCHel.  XapakTepH30BaTh  |vkpompenapar

Pastoobpasie [NIABHbIC —YEPTBbL, JIEKAIHME B | -
" , OCHOBE CHCTEMAaTHKU
BOIOpOCJIEH. Otnensr: . (OnmHOKIIETOUHAS
) BOZIOpOCJIEH.
3enéHbIe, KpacHhbie, BOAOPOCIb ~ —
PacnosHaBaTb ~ BOAOPOCIH  Ha
byprie BO/IOPOCIIH. XJJAMHIOMOHA/1a)

3HaueHue Boopocel B
npupoae. McnonbpzoBanue
BOJIOPOCIICH YEJTOBEKOM

pPHUCYHKax, repOapHbIX MaTepuaiax.
CpaBHUBaTH BOZOPOCIH c
Ha3€MHBIMH  PAcCTeHUSIMH U
HAXOIUTH OOIIe MPU3HAKH.
OOBsACHATH MPOLIECCHI
Pa3MHOXKEHUS Y OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX BOJOPOCIHEH.
HMcnonbp3oBaTh

WH(POPMALIMOHHBIE PECYPCHI IS
MOATOTOBKU  COOOIEHWst O
3HaUYCHUU BOAOPOCIEN B MPUPOAE




W JKU3HU YCJIOBCKA

13 |Otnen MOXOBUIHBIE, M3yuute CTpOoeHUE U CpaBHUBaThH npeacrasuteneid  [MHKpOCKon
MOXOBUIHBIE. XapaKTEPHBIE YEPTHI Pa3MHOKEHHE MXOB pPAa3JMYHBIX ~ T[PyON  pacTeHuid |[UudpOBOW,
O6mas CTPOCHHUSI. OTAeNa, AeNaTh BHIBOJBL. MUKPOIPEIPATHI.
XapaKTEPUCTHKA H Knaccer: Ileu€éHounuku u HasbiBaTh CyIECTBEHHBIE
s HateHMe JIuctocrebenbHbIe, ux NPU3HAKH MXOB. (Charnym —

OTIIMYUTEIIbHBIE YePTHL. Pacrio3HaBaTh ~ TpEACTaBUTENEH |kjeTOYHOE
Pasmuoxenue (6ecronoe n MOXOBHIHBIX ~ HA  PHCYHKAX, |crpoeHue)
MOJIOBOE) U pa3BHUTHE repOapHBIX MaTepuanax, >KHBBIX
MOXOBU/IHBIX. 00BEKTaX.
MoOXOBHIHbBIE KaK BriiensaTe MPU3HAKA
CTIIOpPOBBIC pacTeHus.. MPUHAIEKHOCTH MOXOBHUAHBIX K
3HaYeHNE MXOB B MPHUPOIE BBICIIIMM CTIIOPOBBIM PACTEHUSIM.
U J)KU3HU YEeJIOBEKA. XapakTepu3oBaTh HPOLIECCHI
Pa3MHOXKEHUS u Pa3BUTHS
JlabopaTopHas paborta MOXOBHU/IHBIX, UX OCOOCHHOCTH.
No 6 'V cTaHaBIMBaTh B3aMMOCRBSI3b
«3y4eHre BHEIHETO CTPOCHHA MXOB H nx
CTPOGHEST MOXOBHHBIX BO3/ICHCTBHS HA Cpeny OOUTaHUs.
o CpaBHHBATH BHEITHEE CTPOCHHE
pacTeHHi» ..
BenéHoro  Mxa  (KyKyIIKHHA
JTbHA) u Oenoro MXa
(charmyma),  oTMewarb  uX
CXOJICTBO U PA3JIUYHSIL.
DuKCHPOBATH PE3YIIBTATHI
UCCJICIOBAHMM.
Cobnronats npasuia paboTeI B
KaOuHeTe, obpatneHus c
1a00paTOPHBIM 00OPYAOBAHHUEM

14 |Otnen OOmast  xapakrepuctuka |[3yuntrs  oburyro BrisBiaTh oOmmne yepTel [PaGora c
[ ooceMeHHbIe. rOJIOCEMEHHBIX. XAPAKTEPUCTHKY CTPOCHUS U Pa3BUTHA CEMEHHBIX  |[repOapHbIM
OOmmast Paccenenue rOJIOCEMEHHBIX pactenuil. OcBauBaTb TNPUEMBI |MaTEpPUAIOM
XAPAKTEPUCTHKA M [FOJIOCEMEHHBIX 1o [pacTeHui paboThI c OTIpeNeNIUTENEM
3HAYCHHE MOBEPXHOCTHU 3emuu. pactenuil. CpaBHUBATb CTPOCHUE

OOpazoBaHue CeMsiH

CIIOPBI U CEMCHU.




KaK CBHIETEJBCTBO
Oonee BBICOKOT'O
YPOBHA pa3BUTHS
T'OJIOCEMECHHBIX 10
CPaBHEHUIO co
CIIOPOBBIMHU.

OCOOEHHOCTH CTPOEHUS
151 pa3BUTUS

MpEeACTaBUTENEH Kiacca
XBOIHBIE.
['otoceMeHHbIE Ha
reppuropun  Poccun.
Mx 3HaueHue B npupoae
1 KM3HU YeJIOBeKa

XapakTepu30BaTh MIPOLIECCHI
PA3MHOKCHUA u pa3BUTHUA
FOJIOCEMEHHBIX .

[ Ipornozuposatp MOCNIEICTBUS
HEpaLHOHAIBHON IeATENbHOCTH
UCJIIOBCKA JJIA JKNU3HU
FOJIOCEMEHHbIX . Hcnonb3oBaTh
WH(POPMALIMOHHBIE PECYpPChl IS

MOArOTOBKM MPE3EHTALMK MPOEKTa
0 3HAUEHUHU XBOHHBIX JiecoB Poccuu

15 |[CewmeiicTBa knacca |OOmas M3yuuth 0O1IyI0 Brigensatb  OCHOBHbIe  mnpusHaku [Pabora c
JIBynOnIBHBIE XapaKTEPUCTUKA. XapaKTEPUCTUKY Knacca By oNbHbIE. repOapHBIM
CemeiicTBa; CeMelCTB Kiracca OmuceiBaTh ~ OTIMMHTENBHBIC \\are- pranom
PosonBeTHbIE, TByAOTBHEE. MPU3HAKH CEMENCTB KJlacca. }
IPacriozHaBaTh MPEACTABUTENEHT
IMOTBLIBKOBBIE, N
CEeMEHCTB Ha PUCYHKaX, repOapHbIX
KpecrouserHble,
} MaTepHaax, HATypaJIbHBIX
[lacnénosere, oObekTax. I[IpUMEHSTb  TPUEMBI
COKHOLBETHBIE. PaboThI c ONpENETUTENEM
OTan4uTeNbHBIE PacTeHUI.
NPU3HAKU  CEMEHCTB. Mcnonp30BaTh HWHPOPMALMOHHBIE
3HaueHUEe B IpUpOAe U pecypchbl st MOJITOTOBKH
PKI3HU YeJIOBEKa. NpPE3CHTAllMd TPOEKTa O POJU
CenbCKOX03MCTBEHHBIC pacTeHuil knacca /J[By10JabHbIE B
KYJIBTYPBI NPUPOAE U )KU3HU YEJIOBEKA
16 |CemeiicTBa kjmacca  [O0mas xapakrepuctuka. [M3yunThb o01IyIo BriaenaTs Npu3Haku Kjacca PaGora c
OnHopomnbHBIE CemelicTBa: JIuneiiHele, [XapakTepUCTUKY OnHOnONbHBIE. repOapHBIM
JlykoBeie, 3maxu. CEMENCTB KJacca OmnpenensiTe NMPUSHAKH ACIICHIS MaTepHaIoM
OTIMYATENBHBIE OnQHOOOJIBHBIE. KJ1aCCOB JIBynoibHbIE u

MpU3HaKy. 3HaYeHHE B

[IPUPOAE,

OnHOOJIBHBIE HA CEMENCTBA.




PKI3HU YJeJIOBEKA.
M ckmounTenbLHAas
pOJib 3JIAKOBBIX
PacTeHUI1

OnucelBaTh XapakTepHble YepThbl
cemeiicTB kyacca OIHONOJbHBIE.
[MpuMmeHsATs mnpHEMBI padoOTBl C
onpeneauTeneM pacTeHui.
[ IpuBOAUTE MPUMEPHI OXPAHAEMBIX
BUIOB.

Mcnonp30BaTh MH(POPMALMOHHBIC
pecypchbl bl & MOATOTOBKHU
MPE3CHTALIUN IIPOEKTa 0
MPAKTUICCKOM HUCITIOJIb30BAHUHU
PacTeHHI CEMENCTBa
OnHOAOBHBIE, O 3HAUEHUH 3JIaKOB
U1 SJKUBBIX OPTraHU3MOB

7 kjaacce

Ne i/t

Tema Conepxanue

OCHOBHbBIE BUABI ACATCJIBbHOCTHU

Ko-BO
aCOB

[leneBass ycTaHOBKa
ypOKa

oOydaromuxcst Ha
ypOKe/BHEYPOUHOM 3aHSATUU

crons30Ba
- HHE 00opyHO-
BaHHE

2 . Ctpoenue Tena JKUBOTHBIX (2 1)




0COOEHHOCTH CTPOESHHS
u QyHKIH.
CUMMETPHUU KUBOTHOTO,
UX CBSI3b C OOpasoMm
PKH3HH.

Tunsl

NPEANONIOKEHUST O TOCIENCTBHSIX
HapyLICHHs B3aUMOCBA3U OPraHOB
u CHCTEM OpraHoB TSt
OpraHu3Ma.

OmnuceiBaTh B3aUMOCBSI3b 00pasa
JKN3HU JKUBOTHOT'O u TUIIA

CUMMETPUH Tena.

Knerka Knerka BbIIBUTE  CXOACTBO CpaBHHUBATh KJIETKH JKUBOTHBIX U [MHUKPOCKOM
Hayka nuromnorus. 14t paziuune B pacTeHuil. ¢ POBOI,
CTpoeHHe  KMBOTHOH |CTPOGHHH JKHBOTHOI Ha:smBaTLi KJIETOUHBIE CTPYKTYPbl  |[MUKPOIPENapaThl.
KJIETKH. pasMepbl | [y PACTHTENBHOI SKUBOTHOM KJIETKH.
(bopmbl, KJETOYHBIE | ook Jlenate BBIBOOBI O NpUHHHAX
CTPYKTYPBIL, UX POJIb B pasauUs U CXONCTBA KUBOTHOH
PKU3HENesTeIbHOCTU U PpaCTUTCIIBHOU KIICTOK.
KJIETKU. Y craHaBiuBaTh B3aUMOCBSI3b
CXOICTBO U CTPOEHHUsI JKUBOTHOM KJETKU C
pa3TUIHsT CTPOCHUS TUIIOM ITUTAHUA
KHBOTHOL i YMeHne paboTtarth c
PACTUTENBHON KIETOK nabopaTOPHBIM OOOPYIOBAHHEM,
VBEJIMYUTEIBHBIMU TPUOOPAMH.
Tkann, oprasel ull'kanw, Oprasel u[3yuure TKaHHU: HasbisaTh TUIIBI TKaHed Mukpockon
CUCTEMBI OPTaHOB  [CUCTEMbI OPraHOB BIIHUTETHANbHbIE, JKUBOTHBIX. YcranaBnuBath [U(POBOW,
TkaHuU: OMUTEIUANBHBIC, |cOeqUHUTEBHBIE, B3aUMOCBA3b CTPOCHUA TKaHel ¢ MUKPOIIpEnapaThbl
COEIUHUTEJIbHLIE, MBILIEYHBIE, ux (I)yHKL[I/IﬂMI/I. XapaKTepI/ISOBaTb
MBILIEYHEIE, HEPBHBIE, HEpBHBIE, X OpTaHbl u CUCTEMBI OpTaHOB
X XapaKTEPHDIE [ anaxTepHbIE ﬁHBOTHHX
npusHaki.  OPrauel ¥ |ppysmaky. PUBOILATDH R
B3aMMOCBSI3M CHCTEM OpPraHOB B
CHCTEMEI OpTaHos, OpTaHu3Me. Bricka3biBaTh

3 . Iloauapcrso [Ipocreitmne, nnn OgHOKIETOUHBIE (4 1)




Obmmas Cpena oburtanus, Jlathb o01myro BhIsBISAT XapakTepHble  [MHUKPOCKOT
XapaKTEPUCTHKA BHEIIHEe CTPOEHUE. XapaKTEPUCTHKY [PU3HAKH noauapcrsa  [HudpoBoi,
NOALAPCTBA CrpoeHue u [pocreiiumm, Ha [Ipocreiiiue, WM [MUKPOIIpENnapaThl
[Ipocretimue. Tum KU3HE eI TEIbHOCTD MpHMepe Tuna OHOKJIETOUHBIE, tina  |(ame0a)
Capronosbie " CapKOZIOBBIX HA CapKOJOKI'yTUKOBBIE (CapKOZI0BBIC 1 KTy THKOHOCLEL .
JKTY THKOHOCLIBI. ) PacriosHaBaTh  IpeACTaBUTENEH
Knacc mpumepe aMEOL!-TPo- KJjacca CapkonoBble Ha
CapKonoBble Tes. PastooGpasue MUKpOMpenaparax,  pHCyHKax,
CapKOMOBBIX ¢dororpadmsix.  YcraHaBiamBaTh
B3aHMOCBSI3b CTPOCHUS u
(yHKOMH OpraHu3Ma Ha MpUMEpe
aMEOBI-TIPOTESI.
OGOCHOBBIBATh POJIb MPOCTEHIINX
B SKOCHUCTEMaX
Y MeHne paboraTb c
1a0opaTopHBIM 000pPYIOBAHUEM,
Y BETUIUTEIbHBIMH TPUOOPAMH.
Tun Capxonoseie u |Cpena oburanus, [Ha npuMepe XapakTepu3oBaTh cpeny oouTanusi [MUKPOCKOTT
KIT'YTUKOHOCLIBI. CTpOEHUE U PBBIJICHBI 3eJIeHOU KTYTUKOHOCLICB. LIPI(prBOfI,
Kiacc Tepe/IBIDKEHNe Ha |moxasaThb Y CTaHABJIMBATD B3AHMOCBA3b [MUKPOMPENapaThL.
KTy THKOHOCLIBI MpUMepe YBrIeHbI A —— xapakTepa MUTAHUS M YCJIOBHIA [(3BIJIEHA 3€JIEHAs)
a Cpenbl.
3eNEHON. Xapaktep [CTPOEHUsA 51
(O0GOCHOBLIBATH BBLIBOJI 0
(TATAHNA, ero xapaktepa MPOMEKYTOUHOM  TIOJIOXKEHUHU
3aBHCHMOCTD OT |MUTaHUSA oT S BITICHD! 3€JTEHOIL.
yCIOBHiA Cpenbl.  [yCIIOBHiA [ IpuBOAUTH IOKa3aTeIbCTBA
JbIxaHue, BBIIENIEHUE |OKPYIKAOIIEH OoJiee CJIOXKHOW OpTaHU3ALNU
1% Pa3MHOXKEHHE. [CPebl. KOJIOHHAJIbHBIX bopm

CoueraHue NpPU3HAKOB
PKMBOTHOTO M PACTEHHSI
V OBIJIEHBI 3€IEHOM.
PasHooOpasue

PKTYTUKOHOCLICB

PKIYTUKOBBIX.
PackpbIBaTh POJIb KI'YTUKOHOCLIEB
B HKOCHUCTEMAaX




Tun Uudyszopun

Cpena obuTaHwus,
cTpoeHue u
MEPCABUKCHUE Ha

npumepe HHPY30pHH-
TyenpKu. CBs13b
YCIIOKHEHHST CTPOCHHS

uHpy30puit c
MpOIeCCaMU uX
PKI3HEESITEIbHOCTH.
PasHOOOpasue
uH]py30pUii.

JlabopaTopHas pabora
Ne 1

«CTpoeHue 51
NepeBIDKEHHE
uH]py30pUn-
Tydemprny

Y cTaHOBUTH
XapaKTepHbIe MPU3HAKU
runa Undy3opun u
MOKa3aTh YepThI
[y CITO>KHEHHST B
KJIETOUHOM CTPOCHUH.

BbISBIATE XapakTepHblE MPU3HAKU
tuna Muadysopun.

[IpuBonUTH IIPUMEPHI 51
XapaKTepu3oBaTh YepThI
Y CJIO>KHEHHUS OpraHu3aLuu
uHQy30pUii MO  CPaBHEHHIO C
KTy THKOHOCLIAMH. Habmronats

MPOCTEUIIHUX MO MUKPOCKOIIOM.
DUKCHPOBATD PE3yIbTATHI
HaOJFOTEHUT.

O0o0mare ux, maeaaTb BBIBOIHI.
CoburoiaTh paBuia IOBECHUS B
KaOuHeTe, obpatneHust c
nabopaTopHbIM 000pYIOBaHUEM

Muxkpockon

U POBOI,
MHKpOIpenapaTsl
(nu(y30pUsT)

4 . TlogapctBo MHOrOKNIE€TOUHBIE (2 9)

Tun OO1as
XapaKTEPUCTUKA
MHOT'O-

KJIETOUHBIX
PKUBOTHBIX. TwHI
[KummeuHo-
[TOJIOCTHBIE.
Ctpoenue u
PKU3HEIEATEIIbHOCTD

OO0mmme 4epThl
cTpoenus. [ mapa —
OJIMTHOYHBIN TTOJIUII.
Cpena oburtanus,
BHEIIHEE U BHYTPEHHEE
CTpOCHUE.
OcobeHHOCTH
PKU3HENESTEIbHOCTH,
YPOBEHb
OpraHHU3alVH B
CpPaBHEHUHU C
MPOCTEHLIUMHU

M3yunuts cTpoeHUE U
PKU3HEEeSTeNIbHOCTD
KHMIIEYHOMOJOCTHBIX Ha
rnpuMmepe

CUPBL, BBIIEIUTD
OCHOBHBIE YEPThI
YCJIO’KHEHHS
OpraHu3aluu 1o
CPaBHEHHIO C
MPOCTEUIIUMU.

1

OnuceiBaTh OCHOBHbIE PU3HAKU
noALapcTBa MHOTOKJIETOUHBIE.
HasbiBaTh peacTaBuTeNnel Tuna
KHUIIEYHOMOJIOCTHBIX.

BoinensTe o011ie 4epThl CTPOCHUS.
OOBSACHATE Ha IPUMEpE HATTMUNE
Ty4eBONH CUMMETPHUU Y
KHUIIEYHOMOJIOCTHBIX.
XapakTepu30BaTh NPU3HAKU Oosee
CJIOJKHOM OpraHU3alli B CPABHEHUHN
C MPOCTEHULINMH

Muxkpockon

U POBOI,
MHKpOIpenapaTsl
(BHyTpeHHEE
CTpOEHUE

THIPBI)

5 . Tunet I1nockue yepsu, Kpyrisie yepsu, KonpuaTeie uepsu (5 1)




IIPUPOJIE U 3HAUECHUE
1T 4eJIOBeKa.

cpene oOuTaHusl.

Tun Konpuareie|Mecta obutanus, M3yunTh 0cOOCHHOCTH 1 HaspiBaTe uepThl Oosee Boicokoit  ([{udpooit
uepsu. O0mas CTPOCHHE U Y CIIOJKHEHHSI OpraHu3aLUH KOJIBYaThIX YepBeil mo  [Mukpockor,
XapaKTEPUCTHUKA. KU3HENEATENIbHOCTD  |B CTPOEHHH KOJIbYaThIX CPaBHEHUIO C KPYTJIBIMH. nmaboparopHoe
Knacc CHCTEM BHYTPEHHUX yepBeil  kak  Ooxee Pacnosnasathb npeacTaBuTeNel [obopynoBaHHe.
IMHOrOLIeTUHKOBLIE |OPTaHOB. Y POBHH BbICOKOOPTaHW30BAHHOM KJ1acca Ha PUCYHKax, (ororpadusix. [dnexrponubie
uepsn OPraHM3aLMK OPraHOB  |rhynmpr 0 CpaBHEHHIO XapakTepu30BaTh YEPThl YCIOKHEHUS 1o rrrip
YyBCTB CTPOEHUS CHCTEM  BHYTPEHHHUX
C]}3,06OI[HO>KI/IBYH_II/IX ©  TUIOCKHMH 1 OpII)"aHOB. P
KOJIbYATBIX YepPBEU U KPYTIIBIMH HCPBAMH. @DopmynupoBaTh BbIBOA 00 ypOBHE
TMapasHTHICCKIX CTPOEHHsI OPraHOB YyBCTB
KPYTJIBIX YepBer
JlaboparopHnas padora
Ne 2
«BHeuiHee cTpoeHUe
IOXIEBOTO  HepB,
€ro IepeaBHKEHUE,
Pa3APasKUMOCTBY.
JlaboparopHnas padora
Ne 3
(TI0 ycMOTpeHuto
YUUTES)
«BHyTpennee cTtpoeHue
TOKI€BOTO YEPBS».
6 . Tun Mommrocku (4 1)
Knacc Cpena oburanus, | M3yunth 1 Paznuuatp u OTpenensaTh Hudposoii
JIByCcTBOpUATHIE BHEIHEE CTPOCHHE Ha | OCOOEHHOCTH ABYCTBOPHATBIX ~MOJUIFOCKOB  Ha MUKPOCKOIL,
MOJLITFOCKH npumepe  0e33yOku. | cTpoeHMs Kjiacca puCyHKax, ororpadpusx, nabopaTopHoe
Crpoenne u pynkuun | JBycTBOpUaTHIe HATYPAIbHBIX OObEKTAX. o0opynoBaHue.
CHCTEM BHYTPEHHUX | MOJUTIOCKU ObwacuaTs B3aHMOCBﬂv3b obpaza Brnaxasle
OPTaHOB. KU3HH 1 OCODEHHOCTe CTpoeHMs | penaparsL,
OcoBeHHOCTI JIBYCTBOPYATBIX MOJUTIOCKOB. | oo oertumt
PA3MHOMEHHS - XapakTepHus3oBaTb 4epThl PAKOBUH
passutus.  Pois B NPUCTIOCOOJIEHHOCTH MOJUTFOCKOB K




JlaGoparopnast  pabora @DopMyupoBaTh BBIBOA O POJH |[MOJUTIOCKOB.
Ne 4 NIBYCTBOPUATbIX  MOJUIIOCKOB B [JJEKTPOHHBIE
«Buemnee  cTpoeHue BOJAHBIX JKOCHCTEMAxX, B JKU3HU [TaOIMLIBI
PaKkoBHH HeNIOBEKA. VcraHaBnuBaTh
HPECHOBONTHBIX " CXOJICTBO U PA3JIMUMsl B CTPOEHUU
MOPCKHX MOJLITFOCKOB pPakoBUH MOJUIFOCKOB. CoOmonaTh

npaBuia paboTel B KaOuHeTe,

oOpartnenus ¢ 1adbopaTopHBIM

obopynoBaHuEeM

7 . Tun Unenucronorue (7 1)

9 |Knacc Hacekombie |OOmas BBIsIBUTE OCHOBHBIE 1 BoIsBIIsITE XapakTepHble mpu3Haku [['epOapHbIit
XapaKTEPUCTHKA, XapaKTepHbIE HACEKOMBIX, OINUCBHIBATb HUX MpH [MaTepual —
0COOEHHOCTH MPU3HAKA BBITIOJIHEHUH 71a0OpaToOpHOi  |CTpOEHHE
BHCIIHETO  CTPOCHIA. 5 coroMbIx pabOTHL. VCTaHaBNMBaTh [HACEKOMOTO
PasnooOpasue poTOBBIX
opranos. CTpoeHye i B3aUMOCBSI3b BHYTPEHHETO
 S— cHcTeM CTPOEHUS u IPOIIECCOB
BHYTPEHHUX OpTaHOB. PKH3HEEATEIbBHOCTH HACEKOMBIX.
Pa3sMHOKEHHE. Habnronath, (bUKCHPOBATH
JlabopaTtopHas pabora pe3yJbTaThl HAOJFOICHUH, enaTh
Ne 5 BbIBOABLL. CoOmonath mpaBuia
«BreurHee crpoeHne paboThl B kKaOnHETE, OOpaIueHust ¢
HACEKOMOTO» mabopaTOpHBIM 00OPYIOBAHHEM

10 | Tune! passuTtus Passurue ¢ HenonueM | M3yunts TUIIbI 1 Xapakrepu3oBaTh THITEI pa3ButHs | ['epbapHbIit

HACEKOMBIX [IPEBPAIIEHUEM. pa3sBUTHA HACCKOMBIX. Marepual
I'pynnel  HaceKkOMBIX. | HACEKOMBIX OOBACHTH HNPUHIUIBL | TyIBI
PasBUTHE  C IOIHBIM KJIacCU(UKALIUN HACEKOMBIX. pa3BUTHS!
NPEBPALLECHUEM. YcTanasmBarh HACEKOMBIX
I'pynmbl  HACEKOMBIX. CHCTEMATHHCCKYTO
NPUHAJIE)KHOCTD  HACEKOMBIX.

Ponb kaxnon craguu
Pa3BUTHS HACEKOMBIX

BrIABIATE pasnuuns B pa3sBUTUU
HACEKOMBIX C IOJHBIM U

HEMOJIHBIM MPEBPALICHHUEM




8 . Tun Xopnossle. becuepennnie . Hagkinace PriOr! (6 1)

11 [Hankmacc PeiObr. OcobenHocTH N3yuuth 1 XapakTepu3oBaTb OCOOEHHOCTH [Bia)kHbIE
OO0wwas BHECIIHET O CTPOCHMS, |0cOOEHHOCTHU BHCIIHEIO CTPOCHUA pr6 B CBSI3U  mpemnapaTsl
XapakTepucTuka,  (CBASAHHBIC C |BHELIHEero CTpoeHws, CO cpenon 06HT?HH’I~ «PBIOBD»
BHEIIIHEE CTPOCHIE oOuTaHNEM B BOZIE. CBS3AHHBIE C OcBanBath NpUEMBI pabOTHI €

Ctpoenne u (QyHKIUH OTPENEeNUTENEM KUBOTHBIX .
. oOuTaHueM B BOZIE.
KoHeuHocTe. OpraHel BbISIBIISATD YepThI
OokoBoM JIHUH, MPUCTIOCOOJIEHHOCTH
OpTaHbI clyxa, BHYTPEHHEIO CTPOEHHSI PBIO K
PaBHOBECHSI. 0OUTaHUIO B BOJIE.
Habmronathb u OMHCHIBATH
Jlaboparopnas pabora BHCILITHEC CTpocHHe 1
Ne 6 OCOOEHHOCTH TIEPENBIKEHUS PBIO
B X BBIMOJIH
«BHelHee cTpoeHue u one OJTHEHUA
mabopaTopHOt paboTHI.
0COOEHHOCTH
CobumonaTh npaBuiia MOBEACHMUS B
NEPEABIDKEHHSI PHIOBD)
kaOuHeTe, oOpareHus
1a00OpaTOpHBIM 00OPYAOBaHNEM
12 | BayTtpennee OmnopHo-nBuratenbHas | U3yuuth BHyTpeHHEE YcraHaBIMBaTh B3aUMOCBsI3b | BraskHbie
CTpOEHHUeE pr6 CHCTEMA. Ckener CTpOCHHE pr6bI. CTPOCHHUA  OTAECIbHBIX qacTen npenaparsl
HEMNapHBIX U MapHBIX ckenera peI0 1 UX (PyHKIMH. «PLIGBD.
waBHukoB.  Ckener BbisBIATE  XapakTePHbIC HEPTHl | \foremy —
TOJIOBBI, CKEJIET XKaop. CTPOGHHS CHUCTEM BHYTPEHHMX | .
Ocobennoctu OPraHoOB. 5
cTpoeHus: U QyHKUUH CpaBHuBaTh ocobennoctn | PPIOP!
CHCTEM  BHYTPEHHHX CTpOeHHs U (PYHKLHI BHYTPEHHUX

opraHos. UepTsl Oonee
BBICOKOT'O YPOBHSI
OpTraHu3aLMH PBIO MO
CPaBHEHHUIO C
JIAHLETHUKOM.
JlabopartopHas pabora
Ne 7

(TI0 yCMOTpEHHUI0
YUUTES)

OpPTaHOB PBIO W JIAHIIETHUKA.
XapakTepus3oBaTh YePThI
YCIIOKHEHHSI OpPraHU3aLUU PhIO




«BHyTpeHnHee cTpoeHue
PBIOBDY

9 . Knacc 3emHoBOnHbIE, it AMpudun (4 1)

13 [Ctpoenue u |XapaktepHble 4epTbl [M3yunts YEePThI 1 YcraHaBIMBaTh  B3auUMOCBS3b (BiakHble mpenapartsl
NEATEIbHOCTD CTPOCHHUA CUCTEM  |cTpOEHUS CUCTEM CTPOEHMsI OPTraHOB M CHUCTEM |«3eMHOBOIHBIE)
BHYTPEHHUX BHYTPEHHUX OPraHOB  |gpyTpeHHHX OpPraHoB ¢ WX (PYHKUUSMH U
OpTaHOB 3€MHOBOAHBIX IO OpTaHOB c%ezéon oburanus. CpaBHUBATE,

CPaBHEHUIO c 0000wware  uHpOpPMALIHIO
3€MHOBOJHBIX P 3€MHOBOJHBIX o LLI (bopman 0
KOCTHBIMH  pbIOaMu. CTPOEHUH BHYTPEHHUX OPraHOB
CpaBHEHUIO c o
CxonctBo  cTpoeHust ampubuii u  peIO, HOenaTh
BHYTPEHHHX OpraHop [KOCTHBIMU pbibamit BBIBOJIBI.
3€MHOBOHBIX Omnpenenste  ueptel  Oonee
H PbIO BBICOKOHN Oopra"usauuu
3€MHOBOHBIX I10 CPABHEHUIO C
peIOaMu
10 . Knacc Ipecmeikaromuecs, wiu Penrunmu (4 1)

14 |BuyTpeHHee CxonctBo u paznuuusi  [M3yuuth YePTEI 1 YcraHaBnuBaTh B3aMMOCBSI3b  (BnakHble mpenapartsl
CTpOECHHE U |[CTpOSHUs CHUCTEM |CTPOECHU: CUCTEM CTPOCHUA BHYTPEHHUX |« IpecMbIkaromuecs»
PKU3HENEATENIbHOCTh |BHYTPEHHUX  OPraHOB (BHYTPEHHUX OPraHoB M CHCTEM OpraHOB
MPECMBIKAIOMIMXCS  [IPECMBIKAIOIMXCS U |[OPTaHOB, penTuMi, uX QYHKUMH u

cpenbl OOUTaHMUS.
36MHO- BOJHBIX. UepThl [MPECMBIKAIOIIUXCS

BoIsBIsATH YePTHI Oonee
NPUCTIOCOOJIEHHOCTH [0 CPAaBHEHUIO C o

BBICOKOM OpraHu3aluu
MIPECMBIKAIOLIUXCA K [36MHOBOAHBIMHU. NPEeCMBIKAIOLIHXCS o
PKU3HH Ha CYIIE. CPaBHEHHMIO C 3€MHOBOIHBIMU.
PasmHoxenune 41 XapakTepus3oBaTh OpOoLECChI
pa3BUTHE. Pa3sMHOXKEHHUST U pa3BUTHUSA
3aBUCHMOCTE TOIOBOTO NeTEHBIIIEN y
PKU3HEHHOT'O LIUKJIA OT [IPECMBIKAOLINXCA.
TeMIEpaTypHBIX Mcnonbs30BaTh
yenoBuit UH(OPMALIMOHHBIE pecypchl

1151 TOATOTOBKY MPE3eHTaLuu

MpoeKTa 0 rOI0BOM

CKUI3HCHHOM ITUKIJIE pel'ITI/IJ'II/II\/'IJ




3a00TE O MOTOMCTBE

11 . Knacc ITtunst (9 u)

15

Obmas
XapaKTEPUCTUKA
KJIACCa.

BHelHee cTpoeHne

THLI

B3anMOCBsI3b BHEIIHETO
CTpOEHUS u
PUCTIOCOOIEHHOCTH
NTUL K TOJETY. Tumnbl
nepbeB 1 X QyHKIUH.
Ueptel cxonctBa W
pasiauuus MOKPOBOB
NTULl U PEITUIHMN.

JlaboparopHnas padora
Ne 8

«BHeurHee ctpoeHue
ntuibl.  CTpoeHue

MepbLEB»

HM3yuntp
B3alMOCBSI3b
BHEIIHETO CTPOCHHS
1%
PUCTIOCOOTIEHHOCTH
[ITUL] K TIOJETY

XapakTepu3oBaTb  OCOOEHHOCTH
BHEIIHETO CTPOCHMS NTULl B CBS3U
C UX TPUCTIOCODJIEHHOCTBIO K
nonéry. OOBSICHATbL CTPOCHHE U
(yHKIMM TIepBEBOrO  IMOKPOBA
TeJla NTULl. Y CTAaHABINUBATH YEPTHI
CXOICTBA M PA3JH4YUs TMOKPOBOB
NTULl U PEITUINMN.

M3yuaTh u OIHACHIBATD

0COOEHHOCTH BHEIHErO CTPOSHHS
TITHL] B Xo4e BBITIOJTHCHUA
nabopaTopHOit paboThL.
Cobnronats npasuia paboTeI B
KaOuHeTe, obpatneHust c
n1abopaTopHbIM 000PYIOBaHNEM

Uyueno [Ituusr,
[lepbs nTULBL,
MHUKPOIpEnapaThbl
«IIepbst nTUL




16 |OnopHo-nBuraresnsb- (M3sMenenus crpoenus  |HM3yunts Y cTaHaBIMBaTHL B3aUMOCBsA3b |Ckener roayos

Hasl CUCTEMa ITHUL] CKeJIeTa NITULl B CBA3HU C  |OQco0eHHOCTH cKeJleTa BHCIIHCTO CTPOCHUA W CTPOCHUA
PUCTIOCOOTIEHHOCTHIO K NTHLbL, ckeJera B CBS3U c
MONETY. OCOOCHHOCTH | ponn s o o HOMETOM. MPUCIIOCOOTEHHOCTHIO K TIOJIETY.
CTPOEHHS] MyCKYJIaTypbl XapakTepu3oBaTb  CTpOEHHME U
U e¢ PyHKIHU. (YHKIMH ~ MBILIEYHOH  CHCTEMBI
[IpyunHbI cpacTaHus MTHLI.

OTAEJIbHBIX KOCTEH M3y4yaTp U ONUCHIBATH CTPOCHUE

CKeJieTa MTHULL. CKkeJeTa NTULBEI B  Mpolecce
BBITIOJTHEHHST nabopaTopHoi

JlaboparopHnas padora paboTeL.

No 9 CobOmonate npaBuna paboThl B

«CTpoeHue ckefeTa KaOHHeTe, obpaienus v

ITHLBD mabopaTopHBIM 00OPYIOBAHHEM

12 . Kimacc Mnekonwuratomue, uiu 3sepu (10 9)

17 |BuytpeHHee Ocobennoctu M3yunuTh ckener u OnuceiBaTh XapakTepHble [BnaxHble
CTpOeHUE CTPOCHUA OIMMOPHO- BHYTPEHHEE CTPOEHUE OCOOEHHOCTH CTPOCHUA " [[Ipe€rapaThl
MIICKOTIUTAIOIIX ~ [ABUTATEIBHON MIIEKOTUTAOIIHX. ¢yHkumii  onopHo-aBHUrarenbHon [«Kpommky, ckener

CUCTEMBbI. Y POBEHb CHUCTEMBI, MHCIIONb3Yysd TPUMEPHI |[MIICKOMUTAOIIETO
OpraHMu3alMy HEPBHOU PKUBOTHBIX pa3HbIX cpen

CUCTEMBI 110 oOuTaHUS.

CPaBHEHHUIO C APYTUMHU ITpoBoauTHL HaOIrO eI u

MO3BOHOYHBIMU.
XapakTepHBIE YEPTHI
CTPOEHMUSI
MULIEBAPUTENBHON
CUCTEMBbI KOMBITHBIX U
IPBI3YHOB.

Y CII0’KHEHHE CTPOEHUS
U QyHKIMI
BHYTPEHHUX OPraHOB.

JlabopaTopHas paborta
Ne 10

«CTpoeHue ckenera
MITCKOTTUTAIO LX)

(pUKCHpPOBaTh HMX pPE3yJbTaThl B
XOZIe BBIMIOJHEHUsI J1a0OPaTOPHOI
paloTHI. XapakTepru3oBaThb
O0COOEHHOCTH CTPOECHUSI CHCTEM
BHYTPEHHUX OpraHoB
MIIEKOIIMTAIOIINX MO CPABHEHHIO C
PENTIITHSIMH.

ApryMEeHTHPOBATh BBIBOABI O
IPOrPECCHBHOM pa3BUTHH
MIIEKOIHTAOLIHX.

Cobnronats npasuia paboTel B

KaOUHETe, obpatneHust c
mabopaTtopHbIM 000pYIOBaHNEM




8 kaacce

Ne /o LleneBas ycranoBka  [Koi-Bo |OCHOBHBIE BUJBI nesrenbHOCcTH [Mcnonp3oBaHue
Tema Conep-xanue ypoka qacop  |0OydaroLIUXCcs Ha oOopynoBaHue
yPOK€e/BHEYPOYHOM 3aHATUU
1 . Opranusm yenoseka. Ob6uuii 0030p (5 yacos)

1 [Knetka: ctpoenne, |[CTpoeHue opraHusma [M3yuutbh CTpoeHue, 1 HasbiBaTe OCHOBHBIE YaCTH KJIETKH. Mukpockon
XUMHYECKUI YETOBEKA: KJIETKH, XUMHYECKHUI COCTaB OnuceBaTh GYHKIIUN OPTAaHOUIOB. b pOBOH,
CocraB u TKAHH, OpraHbl, [KIETKH TAK Ke OObsicHATH  MOHsITHE  «(pepMeHT». [MUKPOINpPENnaparsl,
PKU3HENEATENLHOCTD |61 oreMbl OPTaHOB. |[POLECCHI Pasmiuath nporecc pocta 1 npouece  [1adoparopHoe

MeTob M3YUYCHHUS PKU3HENESTENLHOCTH Pa3BUTHSL. obopynosarne
JKHBBIX  OpFAHU3MOB: OnuceiBaTh mpoLecc AENEHHS KICTKH.
a6 oIz, BbIMOTHATE ~ 7a0OPATOPHBIA  OMBIT,
HAOJIOIATh TIPOUCXOMSINNE SIBJICHUS,
H3MEPEHIC, (ukcupoBarb pe3yJbTaThl
PKCIIEPUMEHT. HaOJIOIeHNUs, [IeNaTh BbIBOJIBL.
JlaGoparopHast  pabora Cobmonmate mpaBwina  paboTel B
Ne 1 «/leticTBue KaOHHeTe, obparnenns
(hepmeHTa KaTanasbl Ha nmabopaTopHbIM 000PYAOBaHHEM
MEPOKCUI BOJOPOI»

2 |Txanm Ctpoerne opranuszma |{O600muTH 51 1 Onpenensarsb MOHSATUS: «TKaHbY, [MHUKPOCKON
UEJIOBEKA. KJIETKHU, y1"J'Iy6I/ITb 3HAHUS KCHUHAIIC», ((HGprOFJ‘IPIi[». LII/I(l)pOBOfI,
TKAHH, OpPTaHbl, |y4aLIXCs O PA3HbIX HaspiBaTh TUIIBI U BUABI TKAHEH MUKpOTpenaparhbl
CHCTeMbI OpraHoB. [BUMAX W THIIOB MO3BOHOYHBIX SKHBOTHBIX. TKaHeH
MeTtonel W3Y4EeHUs [TKaHEH 4eJlOBeKa PaSHH?aTb PA3HBIC  BUIBL M THIIBI
KHBBIX  OPFAHH3MOB TKaHeI:I. OnwuceiBaTh  OCOOEHHOCTH
HaGIOIeHTe, TKaHeW pa3HbIX THUIIOB.
3MepeHue,

BKCIIEPUMEHT.




JTabopaTopHast CobumoaTh ipaBmiia OOpaIeHus ¢
padora Ne 2 «Knetku MUKPOCKOIIOM.
" TKAHH on CpaBHMBATh WIIIOCTPALIMU B y4eOHHKE
MUKPOCKOIIOM» C HATYpPaJbHBIMU O0BEKTaMH.
BeinmonHsATe HAOMIOAEHHE C TTOMOLIBIO
MUKPOCKOIA, OMNHCHIBATH PE3YJIbTATHI.
Cobmromate  mpaBmina  paboTel B
KabnHeTe, oOpameHus ¢ 1adbopaTopHbIM
oOopynoBaHuEM
2 . OnopHO-IBUTaTENbHAS cCUcTeMa (8 4acoB)
Ckener. Ctpoenue, |(Onopa u ABHKEHUE. M3yuuts CTpOEHHE, 1 Ha3biBaTh 4acTH CKejera. Pabdota v
COCTaB U OnopHo-ABUraTeNIbHasl [COCTaB M THIIbI OnuceiBaTh byHKIMH ckenera. [MYJIKOM
COEAMHEHHE KOCTEM. [CUCTEMA. Meroas! [coeauHEeHUs: KOCTeN OmuchiBaTh ~ cTpoeHne  Tpybuareix [«Ckener
JlaGopaTopHast 13y4eHHUs] JKUBBIX KOCTEH U CTPOCHUE CYCTaBa. [1CI0BEKAY,
patora Ne 3 OpraHH3MOB: PackpriBaTh 3HauY€HHE HAIKOCTHULIDL, ng6opaTopHoe
«CtpoeHne HaOMoneHue, XpAIIA, CYCTaBHOM CYMKI/Lv ryduaroro ;n:pr?pHoOBBeanHeIf{eI/m
COCTHOM TKAHID> H3MepeHHe, ngeCTBa, KOCTHOMOSIOBOH TonocTH, (- ° =
TTaGopaTopHas >KCTIEPUMEHT PKENTOro KocTHOro mosra. OOBsICHATH D eKTpOHHbIE
paGora Ne 4 3HaquI:Ie COCTABHBIX ~ KOMIOHEHTOB | o0
«CocTas KocTeily KOCTHOH TKaHH. BoImonasTh L naKaTh
TabopaTopHbIe ONBITHI, PUKCHPOBATb.
Ckener ronoBbl 1 [CKkesneT rojoBel U [M3y4nTh CTpOSHHE U 1 OnucelBaTh C MOMOLIBIO Pabora ¢
TyJIOBHILA TYJIOBHILA. Cxener |ocobeHHOCTH cKeeTa WJLTFOCTPaIiui B yu4eOHHKE [MYJISDKOM
KOHEUHOCTEH. rOJIOBbI M TYJIOBHIIA cTpoeHue ueperna. Ha3pBaTh OTAEINbI «Cxener
Ctpoenue cKeyera MO3BOHOYHHUKA M YaCTH TIO3BOHKA. YEJIOBEKAY
MOsSICOB  KOHEYHOCTEH, PackpbIBaTh 3HaUCHHUE YACTEH MO3BOHKA. [JJIEKTPOHHBIE
BEpPX- HEell W HUWKHeU OOBICHATH CBS3b MCXKIOY CTPOCHHUEM U Ta6_]'[1/1]_[1,1 u
KOHEUHOCTEI (YHKIMAMY IO3BOHOYHHKA, TPYAHOH  |I1aKaThl

KJICTKI




Ckener Ckener koHeuHocTel [M3y4uTh cTpoeHue HasriBaTh 4acTH cBobonHbIX [Pabora ¢
KOHEUYHOCTEMN Ctpoenue CKeJleTa |CKeJeTa MOsICOB U KOHEUHOCTEH U TOSICOB KOHEYHOCTEH.  MYJIIKOM
[1p MOSICOB  KOHEYHOCTEH, |CBOGOIHBIX OmnwuceiBaTh ¢ MOMOMIBIO WLTrOcTparuil «Ckener
BEpX- HEH M HIDKHEH [KOHEUYHOCTEH B y4eOHHKE  CTPOGHHE  CKelJeTa [1€/IOBEKa»
KOHEUYHOCTEM. KOHEYHOCTEH. PackpblBaTh NpPUYMHY [DJIEKTPOHHBIE
«HccnenoBaHue pasnuiusg B CTPOCHUU TOACA HUIKHUX TabIMLEl 1
CTPOGHHSI  IJICYEBOTO KOHEYHOCTEM y MYXKYMH M JKEHIIUH. [IJIaKaThbl
HOSICa» BbISBISATE  OCOOEHHOCTH  CTPOEHUS
CKeleTa  KOHEYHOCTEH B XOne
HaOJFOICHNST HATYPaJIbHBIX OObEKTOB
[IepBas momoIlb Ornopa 1 JBUKEHUE. M3yuuthb MPUEMBI OnpenensaTs NOHATHS: «pacTsbkeHue», [Pabora ¢
npu TpaBMax: |OMOpPHO-ABUTATENbHAS [IEPBOM TMOMOIIU B «BBIBUX»,  «mepenom».  HasbiBaTe  MyJsKOM
pacTsKEHHN cucTema. 3aBUCHMOCTU OT BHZA TIPUSHAKH  PA3IMYHBIX  BHAOB TPABM «Cxener
CBSI30K, BbIBMXax |[IpodunakTrka TPaBMBI. CyCTaBoB M KOCTCH. Omnmceisath — [aenopexar
CyCTaBOB, _ [pasmatisva. Tlepeas ;If;l;é\leiocmng?:lza sz‘;x:iuﬂ B ?e%e;;]g;ﬂ;me
nepesoMax KocTel [[IOMOLIb IPU TpaBMax Ananusuposath " 0606MWATD |10 ot

OMOPHO-IBUTATEJILHOMN
CHUCTEMBI

UHPOPMALMIO O TpaBMax OIOPHO-
NIBUraTeJbHOM CHUCTeMbl U MpUEMAax
OKa3aHUs TepBOH IMOMOLIM B XOAe
pa3paboTku u OCYIIECTBIICHUS
rogosoro npoekra «Kypcel nepson
MOMOLIH JIJIs LIKOJIbHUKOB»




MBILLIL] o 3TOMY
DopMynupoBaTh  IMpaBUiIA
(u3nIECKUX HArPY30K

MPU3HAKY.
TUTHEHBI

M BIIIIBI Ornopa u IBUKEHUE. PackpbiTh CBsI3b PackpeiBaTe  CBsi3b  QPyHKUMHM U [MHKpPOCKOI
OHOpHO-I[BI/IFaTeJ'IbHaﬂ (I)YHKLII/II/I u CTPOCHUA Ha MpuUMeEPeE pasnnqnﬁ LIPI(I)pOBOfI,
crcTeMa. MeTonbl [CTPOeHHUs, @ TaKke MEXIy TJIAAKUMH W CKEJETHBIMU [MUKPOIPEnapaThl
3yueHus JKUBBIX [pa3iuunii MeXIY MBIIITHAMH, MUMHHCCKIMIT " .

. PKeBATEJbHBIMU MbIIILAMU. MBILIEYHON
OpraHU3MOB: rIaaKuMu u .
OnucelBaTh ¢ NOMOUIBIO WIUTIOCTPALMH [rkaHu.
HaOJIF0 IEHHE, CKEJIETHBIMU .
B y4eOHMKE CTPOEHME CKENETHOH [JneKkTpoHHBIE
3MepeHue, MBIIILIAMU YEJIOBEKA.
MBIIIILIBI. Ta0THIIBI
BKCIEPUMEHT. .
OnucelBaTh yCJIOBUS HOPMalbHOM
[TpakTudeckas padbora:
PabOThI CKEJIETHBIX MBIIIILI
Hsy4enne HaspiBaTh OCHOBHBIE TPYMIBI MBbIIILI.
PACIIOJIOKCHNA MBI PackpeiBaTb  HNPUHLUI  KPEIUICHUS
rOJIOBBIY CKEJIETHBIX MBIIII] pa3HbIX YacTel
Tena.
BobIsiBIATH 0COOEHHOCTH
PaCIONOXKEHUS MHUMHYECKUX u
JKeBATENbHbIX MBILLIL] B xoJe
HaOJIFOIEHUST HATYPAJIbHBIX OOBEKTOB

PaGoTa MbIL Onopa u IBUKEHUE OOBSICHUTD MEXaHU3M Onpenensite  WOHATHS  «MbIIIbl- |[[{udposas
OnopHo-nBUraTeNbHAs [padOTBI MBI U AHTarOHUCTHY, «MBIIIIBI- |TabopaTopus O
cUCTeMa. Meronb! [IpUYUHbI cHHEPTUCTB.  OOBSICHATH  YCIOBHS ((PU3HONOTUN
3yueHus JKUBBIX [HACTYILJICHUS ONTUMAaJIbHOU paboThI MBI, |(JATYUK CHIIOMED)
OpraHU3MOB: yToMieHusi. CpaBHUTD OmnwuceiBaTh ABa BUAa padOTHI MBIIILI
HaOII0IeHUE, TMHAMHYECKYIO u OOBSCHATH MNPUYUHBI  HACTYTUICHHS
3MEpPEHHeE, CTaTUYECKyI0 paboTy VTOMJIEHHs] MBIl W CpPaBHUBATH
HKCIIEPUMEHT MBILLL]. TMHAMUYECKYIO H CTATUYECKYIO padoTy

3 . KpoBb 1 kpoBooOpartenue (9 4acos)




BHyTpeHHsIs Tpancnopr  Bewects. |HM3yuuts OnpenesnsaTe MOHATUS. KTOMEOCTa3y, Muxpockon
cpena. 3HaueHue |BHyTpeHHss cpefia [BHYTPEHHIOK Cpemy «(OPMEHHBIE 5JIEMEHThI KPOBHY, 1 poBOH,
KPOBU M €€ COCTaB |OpraHu3Ma, 3HaYeHHWe [OpraHu3Ma 4ejioBeKa, «IIasMa», «aHTUICH», «AHTUTCJIO».  IMUKpOIpenapaTsl
ed MOCTOSIHCTBA. €€ CTPOCHHE, COCTaB OOBSCHATE CBSI3b MEXKIY TKAHEBOH
K poBeHOCHasT ¥ |1 pyHKIHH. PKUIKOCTBIO, JUM(OH ©  1a3Moi
mmdaTnaeckas KpoBU B opraHusMe. OnHCHIBATH
cucrembl. Kposs. ¢bynkunu kposu. Ha3biBath QyHKINH
Mumda. MeTob! BPUTPOLIUTOB, TPOMOOLIUTOB,
M3y4eHUs JKUBBIX TEHKOIHUTOB.
OpPTaHU3MOB:
HAOJIFOIEHHE,
N3MEpPEHUeE,
PKCIIEPUMEHT. OmnuceBaTh BKJIAJ PYCCKOH HAyKH B
JlabopaTopHas paborta Pa3sBUTHE MEIHULIUHBL.
Ne 5 «CpaBHeHHe OnuceiBaTh c MOMOLIBIO
KDOBH  HeNOBeKa ¢ I/IJ'IJ'IIOCTpaLII/I.I\./'I B yueOHHKe
KPOBEIO JIATYIIKH MpoIiecC CBEPTBHIBAHUS KPOBU U
(arouuTos.
BrimonHATh JTadopaTopHbIe
HaOIr0 IeHUS c MIOMOIIBIO
MHUKPOCKOTIIA, ¢duxcupoBathb

pe3yJibTaThl HAOJIFOACHUIA, JenaTh
BbIBO/bI.

Cobnromate mpaBmia paboOThl B
kaOuHeTe, oOpaleHus ¢
n1abopaTopHbIM 000pPYIOBaHNEM




10  |dBwxxenue kposu 1o [I'pancnopr  BemecTs. |[M3y4uTh NPUYUHBI OnuceiBath c IIOMOLIBIO [{npposas

coCyaam. KposeHnocHas U |ABIDKEHUS  KPOBU WUTIOCTpallii B y4eOHUKe naboparopust
mMpaTuaeckas [0 COCyaM. CTpOEHHE CcepAlla U TMpolecc o
CHUCTEMBL. Kpossinoe CEepPAECUYHBIX COKpaLeHUH. (bU3HoIOrUH
MaBJICHUE W MYJbC. CpaBHUBATH BUJIBI (maruuk
MeTtoasl W3Y4ECHUS KPOBEHOCHBIX COCYJIOB MEXIY UCC)
PKUBBIX ~ OPraHWU3MOB: coboii. OmnucelBaTh CTPOCHHE
HaOJIOICHHE, KPYTOB KPOBOOOpAIEHUSI.
N3MepeHue, [ToHuMaTh paznauuue B
OKCHEPHUMCHT. WCIOJBb30BAHUM MPUJIAraTeIbHOrO
[Ipaktuseckas  pabora «apTepHANBHBII» PUMEHHUTEIBHO
«Onpenenenne  HCC, K BHIy KDOBU U K COCynaM
CKOPOCTH KPOBOTOKay,
«Hccnenosanne
peduiekTopHOTO
NPUTOKA  KPOBH K
MBILITAM,
BKJTFOUHBIITMCSI B
padoTy»

11 |[Perymsiums pabotel  |[KpoBeHOCHas u [M3yuuts padoty PackpriBaTh noustus:  [Lngposas
cepaua M cocyoB.  PIUMbaThdecKast cepana oT «TPEHUPOBOYHBIN apdexT», |r1abopaTopus
[Ipenynpexxnenne  |[CHCTEMBL Bpen  |pusmueckux «(pyHKIIMOHATBHAS npoba», [mo
3aboneBaHuii Ta0aKOKyPeHMUS. HATPY30K M BIIUSAHHS «IaBsAIAs TTOBSI3KAY, KIYT. pusuonorun
cepaua 1 CoCcyoB. MeTonp! nsyuerus HEraTUBHBIX

PKUBBIX ~ OPraHU3MOB. |(paKTOPOB OOBSICHITD BaXHOCTB |(apTepHualib-
HaOIIOIeHUE, OKPYIKarOIIel CPeIbl. CUCTEMaTUYECKUX (bu3NUECKUX |Horo
N3MepeHue, Harpy3ok hil) & HOPMAITBHOTO |11 s rieriys)
PKCIIEPUMEHT coctosiHus ~ cepaua.  Pasnuuats
[IpakTuyeckas MpU3HAKHU  Pa3IUYHbIX BUIOB

pabora: KPOBOTEUCHUI.

«J10Ka3aTeNbCTBO AHamum3upoBaTb W 0000maTh

Bpena UHPOPMALMIO O TOBPEKICHHUAX
TaGaKOKYPEHIS OpPraHOB KPOBEHOCHOM CHCTEMBbI U

npuémax OKa3aHHUst nepBon
MOMOIIH B XOZ1€ MPOAOJIKEHUS




pa6OTbI HaJ TOTOBbIM ITPOCKTOM

«Kypcel mnepsoii nomomu A
LIKOJIbHUKOB)

12 |O600wmenne no YkpemneHue 310poBbsl. |[Bocnutanue Pasnuuate mnpusHaku —pasnuuHbX|L{udposas
TeMe 3 Bnusane usudeckux BepeskHOro BU/I0B KPOBOTE€UEHHUI. naboparopus
Bnusaue VIIPAKHEHUI Ha | THOIIEH S K OrnuceiBaTh c IOMOIIBIO  |q
usnueckux Oprambl M CHCTEMBI |opnony  3510p0BBIO, WJUTIOCTPaLuil B X‘fl@6HI/IK6 MEPBL | ysponoriu
yrpaxHeHuii Ha |OPTAHOB. MeTtonaer pHBHTHE HHTEpECa OKa3aHusi MEpBOM MOMOIIU B (naramk UCC n
cepIedHo- U3y4eHUs HKUBbIX | ——— 3aBHCHUMOCTHU oT BUZA ApTEPHATLHOTO
COCYMACTYIO OpPraHU3MOB: KPOBOTEYEHHSI.

HaboIeHue, [peaAmeTa. BLINONHAT ~ OMBIT  —  Gparts [1ABJICHNS)
cHCTeMy U3MEpEeHUe, (YHKIMOHATBHYIO npody;
SKCIIEPUMEHT. ¢dukcupoBaTh PE3yNbTaTHl,
[IpakTnueckas padora: MPOBOJIUTH BBIYUCIEHUS W [A€NaTh
«DyHKIIMOHANBHAS OLIEHKY COCTOsIHUSL ~CcepAaua 1o

CepIAEYHO-COCYAUCTAS
npoday

pe3yJbTaTaM OIbITA.
Cobnronate mpaBuna padoTHl B
KaOuHeTe, obpateHus c
nabopaTopHBIM 00OPYIOBAHUEM.
AnHanuzuposath 1 0000maTh
UHPOPMALIMIO O TOBPEKACHUAX
OpraHoB KPOBEHOCHOUM CUCTEMBI U
npuémax OKa3aHHUsl nepBoi
NOMOIIM B XON€ MPOAOIDKEHHS
paboThI HaZl TOTOBBIM MPOEKTOM
«Kypcbl  mepBoil  momowmM A

HIKOJBHUKOB




4 . IpixaTenpHas cuctema (5 4acoB)

13 [Ctpoenue nerkux. |[[IbIxaHue. M3yunThb 1 OnuceBath  cTpoeHue  J€rkux |[{udposas
["a3000MeH B I[blxaTeJ'IbHaﬂ CUCTEMA.  |CTPOEHUE JIETKUX YCJIOBEKA. OOBACHATD _]-[a60paT0pI/I;[
erkux u Tkamsx. || @3000ME€H B IErKUX U |, MEXAHH3M MPEeNMYILIEeCTBA aNbBEONAPHOTO |16 5KOIOIUK

TKaHSIX. Metonbl | nz006mena. CTPOCHHUS JIETKUX TIO CPABHEHMIO | 11oruyppy
W3yUEHHSI JKUBBIX co CTPOSHHEM TETKUX Y loxucn
OpPTaHU3MOB: NpeAcTaBUTeNell APyrux KIACCOB
HaOJIIOIeHUE, MO3BOHOYHBIX KUBOTHBIX. yriaepoaa,
H3MEpEHHE, PackpbiBaTh pojib reMoriobuna B [KACI0OpOIa,
PKCIIEPUMEHT. razooOMeHe. BJIAKHOCTH)
Jlaboparoprast pabota BrimonHATh 1a00paTOPHBIN OMBIT,

Ne 6 «Cocras nenaTh  BBIBOA IO PE3yJbTaTam
BIIBIXa€MOTO u OTIbITA. Cobnromate  mpaBmia
BBIJIBIXa€MOTO paboThl B kKabuHeTe, oOpaleHus ¢

BO3AYXa» 1abopaTopHbIM 000PYIOBaHNEM

14  |dpixaTenbHble JlpIxaHue. Cdopmuposars 1 OnuceiBaTh ¢bynkmmu  |{[{udposast

BUKEHUS JIprxaTenpHas 3HAHWS O MEXAHU3ME nuadparmbl. HasbiBaTbh oOpraHbl,  |naGopatopus
crcTeMA. Bpen |mpixaTenbHBIX YHaCTBYIOIIHE B nponecce o
TabaKOKyPEHUs. NBHOKEHHUA, ABIXAHHL. 5 ¢usuonorun
MeTozb! U3y4YEHUs |(pa3BUBATb  IIOHSTHE BHHOHHHE 1abopaTopHEIH OHHT (maTumk
DKUBBIX ~ OPTaHU3MOB. |«Ta3000MEHY. Ha TOTOBOH (I HSTOTOB/ICHHOH JaCTOTHI
HAG IO eHHE, CaMOCTOSITENIbHO) MOZIEMH, | o rvsr)
— HaOJIr01aTh MPOUCXOSIINE
S KCIIEPHMEHT. SIBICHUSI U OIUCBIBATH IPOLIECCHI
TMaGoparopras paGora Booxa W Bbimoxa. CoOmonats
Ne 7 «JIbXATENBHBIC npaBmyia paboTel B KaOuHeTe,
T —— oOpameHuss ¢ J1abOpaTOPHBIM
P — obopynoBaHuEeM

15 |bone3nu opraHoB |l urueHa opranos |[Io3HaKOMHUTBCST C 1 PackpriBaTh mOHsTHE < kH3HeHHasLlndpposas

BIX aHUS npixadus. 3aboreBaHus |[OCHOBHBIMHA EMKOCTb JIETKUXY. naboparopust
OpraHoB JbIXaHUS U UX |BUAAMH OObscHATH CYThb ONaCHOCTH |10 HKOJIOTUH
penynpexIeHue. 3aboeBaHmiA 3aboseBaHMsL TPUIIIOM,
H}peKIHOHHbIE OPTaHOB JbIXaHMSI, TyOepKyné3oM  JIETKMX,  PaKoOM

TETKX.

BbIAABUTH IYTH




3a00neBaHNs U MEPBI 3apakeHUs] 1 MEPbI HasbiBath ¢axTopel, |(mATYMK OKUCH
nX npOQHUIAKTUKH. |[TPOPUIAKTHKHL. crnocodcTByOIuMe 3apa’kCHUIO  [yriepona)
Bpen TabakoKypeHHUs. TyOepKyIE30M JIETKHX. naGoparopus
[paxTueckas paboTa: HaseiBaTe ~ Mepel,  CHIDKAIOLIME |,
«Onpenenenue BEPOATHOCTD SAPAKCHUA ) ) sponornn
OoNe3HAMH, MepenaBacMbIMU Yepes3
3ambUIEHHOCTH (maruuk
BO3/YX. PackpeiBaTe  cmocob
BO3AyXa» Mcronk3oBaHus  (mooporpaduu [1aCTOTHI
IS OUArHOCTHUKHM — ITaTOIeHHBIX JIbIXaHUST)
u3MeHeHn B JIETKux. OOBACHATH
BAKHOCTb T'MTHEHBI TOMELICHHH U
NBIXaTENbHON  TUMHACTUKU — JUIS
3I0pOBBST YENIOBEKA.
[IpoBOIUTE OMBIT, (PUKCHPOBATH
pe3yJbTaThl M JAENaTh BHIBOA IO
pe3yJbTaTaM OIbITA.
Cobmonateh npaBuiia paboThI B
KaOuHeTe, obpareHust c
1abopaTopHbIM 000PYIOBaHNEM
5 . [IumeBapurenpHas cucrema . (7 4acoB)
16 [3nHauenmne numm u |[[lutanue. M3yuuth 3HaueHUE 1 Onpenensartsb MOHATHE |[DNIEKTPOHHBIC
e€ cocras [Iumesapenue. It CTPOECHHUE «rmiesapenue».  OnuchBaTh € |{TabGuuLbl 1
[lumeBapurenpHas PA3TUYHBIX OPTraHOB [TOMOLIBIO MJUTIOCT AL B Immakatsl.
cUCTeMa. MeTonb! |[IULIEeBaPEHUs. yeOHrKe . CTPOCHUC [ Tydposas
- KUBBIX MUIIEBAPUTEITBHON CHCTEMBI. aGoparopus
HaspiBaTh  (YHKIMH  Pa3THYHBIX
OpPTaHU3MOB: OPrAHOB MHIIEBAPEHI. MO YKOJIOTHH
Habmozenne, Hasbisate  Mecta  Bramenns |RaT4HK PH)
HU3MEPEHHUE, MUIIEBAPUTEIBHBIX  JKEJIE3 B
SKCIIEPUMEHT. MUIIEBAPUTETBHBIN TPAKT.
[IpakTrueckast padora: BBINOIHATE ONBIT, CPABHUBATH
«Ormnpenenenne pe3yibTaTel  HAOMIONEHWs  C
MECTOTIOIOKEHUS OMUCaHUEM B yUeOHHKE
CJIFOHHBIX JKEJIE3»




17 |l[Iumesapenue B [[Iutanwue. PackpriBaTh 1 PackpeiBaTe pyHKUIMU cioHBL  [[{udpoBsast
pOTOBOfI OJIOCTU U HI/ILLIeBapeHI/Ie. d)yHKHI/II/I CJIIOHBI U OnuchIBaTh CTpOCHHE _]-[a6opaTopI/I;[
B KeEJTyIKe [ TnmeBapuTenbHas DKeTYIOUHOrO  COKa PKeIynouHOM CTeHKW. HasbiBate |16 sxomorum

crcTeMa. Merons! s nporecca AKTHBHbIE BEILECTBA, | 11arqyyc pH)
M3y USHHS JKUBBIX nmeiicTByoIue  Ha  MHIIEBOH
MUIIEBAPEHUS.
OpPTaHHU3MOB: KOMOK B KeNyIKe, U X (PyHKLHH.
HaOmoneHue, BbITONHATD JTaboparopHbIe
M3MepeHue, OTIBITBHI, HaOmo1aTh
HKCIIEPUMEHT. MPONCXOAIINE SIBJICHUS U JeJaTh
Ulaboparophasi pabora BBIBOJI TIO Pe3yJibTaTamM
Ne 8, 9 «JleiicTBue HaOMoneHuil.
(DEMEHTOB CIIFOHBI Ha Cobmonate mpaBmwia padOTHI B
Kpaxmaiy, «/leficTBue KaOuHeTe, obpareHust ¢
(bepMeHTOB mabopaTopHBIM 00OPYIOBAaHUEM
PKEJTyIOYHOTO COKa Ha
Oenxu
6 . OOmeH BewiecTB U 3HepruM . Butamunsl ( 3 yacos)
18 |Hopmsbl nuTaHus PannonansHoe Y CTaHOBHTD 1 OmnpenensTe MNOHATUA «OCHOBHOM [[{udpoBast
nutanue. HOpMBI U 33pucHMOCTb oOMeHn», «o0mmmit 0OMen». naGoparopusi
[PEKUM MTUTAHMSL. MeKITy TUIIOM CpaBHMBaTL OPraHW3M B3POCIOTO |14
MeTtonsl MBYHEHHS | oo b HOCTH 1% pe6eHKa6 MO MOKASATEMAM om0y
. OCHOBHOTO OOMeEHa.
PKUBBIX ~ OPTaHH3MOB: | oo o - (naramk
HAGTIOIeH e OOBSACHATD 3aBUCUMOCTH MEXAY
2
i3Mepenie HOPMAMIT ITHTAHNA, TUIIOM [ESTEIbHOCTH ueoBeka u | ACTOTPI
[TpaxTiueckas padboTa: 1oPES OCHOBHPIC HOPpMaMH IIMTaHUA. JIBDXAHIA,
Onpeenente - [[TOHATHA: [TpoBOnUTH otenmsanme | 1CC,
peRHpOBARHOCTH OCHOBHOH 0OMeH», TPEHUPOBAHHOCTH OpraHHsMa ¢ [APTEPHAIBHOTO
«oOImuii oOMeH». TOMOLIHIO YHKLMOHAIBHON ~ (1ABIICHILs)

OpraHu3Ma o

. npoObl, PUKCHPOBATH PE3YIIBTATHI
(byHKIIMOHATBHOH

U JeNaTh BBIBON, CPaBHHUBAS

npode»

DKCIIEPUMECHTAJIbHBIC NaHHBIE C

PTaJIOHHBIMHA

8 . Koxa . (4 qacoB)




19

PoJib KOKU B
TEPMOPETYJIALIII

Ponn KOXKH B
TEPMOPETY JISLINH.
3akanuBanue. Oka3zaHue
MepBOMl MOMOLIM  IPHU
TEIJIOBOM U COJIHEUYHOM
yaapax

PackpriBaTh poJib 1
KOXHU B
TEPMOPETYJISILIUU.
OnuceiBaTh NPUEMBI
MepBOM MOMOLIY NPU
TEIIOBOM 51
COJIHEYHOM yzape.

Knaccuduunposats MPUYHHbI
3a0051€BaHII KOXKH.

HasbiBaTh MPU3HAKKU OKOTA,
OOMOPOKEHHSI KOXKH.

OnwuceiBaTh Mephl, NPUMEHSEMbIE
npu  OXorax, OOMOpPOKEHUSIX.
OnwuceiBathb CHUMITTOMBI

CTPUTYLIEr0  JIMINAsl,  YECOTKMU.
HasbiBath Mepbl  MPOQHITAKTUKU

I/IH(1)6KL[I/IOHHBIX KOKHBIX
3aboseBannii. OnpenessiTh MOHSITHE
(TEPMOPETYJIALIUS. OrnuceiBath

CBOMCTBA KOKH, ITO3BOJISIIOINHE €
BBIMOJIHATE  (PYHKIHMIO  OpraHa
TEPMOPETYJISILIHUH. PackpriBaTh
3HaUCHHE 3aKaJIMBAHMS TSt
OpraHu3Ma.

OnwuceIBaTh BUIBI 3aKAJTHBAIOLITIX
IpoLenyp.

HaspiBaTe  NpPU3HAKKU — TEIJIOBOTO
yaapa, COJTHEYHOrO yAapa.
OnwuceiBathb npuémMbl  TIEpBOH
NOMOIIM TIPU TEIJIOBOM  yAape,
COJIHEYHOM yZape.

AHanmu3upoBaTb M 0000ImWATH
uHpOpPMALIMIO O  HapyLIEHUsX
TEPMOPETYJSIIUY,  MOBPEKICHHUIX
KOXXU U MPUEMAaxX OKa3aHUs MEepPBOH
NOMOIIM B  XOJ€ 3aBEpLICHUS
padotrel Hanm mpoektoM «Kypcebl
NePBOI MOMOIIN AJISI ITKOJIBHIKOBY

[{udposas
nmadoparopust

o
busnoIorHN
IaT4YUK
TEMIIEPaTyPbI
U BJIAYKHOCTH)

10 . HepBHas cuctema (5 4acos)




20

ABTOHOMHBII
OTAeI HEPBHOM
CHUCTEMBI.
Heiiporymopanbna
SIperyJIsILus

HeiiporymopainbHas
peryJsinus IpoLeccoB
CKU3HEACATCIIbHOCTH
opraHusMa

M3yunuts cTpoeHUE U
3HAYCHUE

CHCTCMbI

ABTOHOMHOU HEPBHOM

HasbBath 0coOeHHOCTH pabOTHI
ABTOHOMHOIO OTA€Na HEpPBHOHN
CUCTEMBI.

Pasnuyate c IIOMOLIBIO
VJLTIOCTPaLU B yueOHuKe
CUMITATHYECKUI u
napacuMIaTUYeCKuil MOAOTAENbI
ABTOHOMHOIO OTA€la HEPBHOHN
CHCTEMBI MO  OCOOEHHOCTSIM
CTPOCHHUSL. Paznuyare
MnapacuMIaTUUECKUI U
CUMIIATUYECKUNH MOJOTHENbl 10
O0COOEHHOCTSIM ~ BJIMSIHUSL ~ HA
BHYTPEHHUE OPTaHbl.

OOBACHATD Ha TpUMeEpPEe PeaKkIuu
HA  CTpece COTJIaCOBAHHOCTD
padoThI KENE3 BHYTPEHHEH
CeKpeLlMM M OTHEJIOB HEPBHOH
CUCTEMBI, pasnuuue MEXTY
HEPBHOU 51 IryMOpPaJIbHOU
peryJsiuei o oduemMy xapakTepy
BO3/ICHCTBUS HA OPTraHU3M.
BeIMOMHATE  OMBIT,  HAOMIOOATH
MPOUCXOASIINE MPOLIECCHI u
CpaBHMBATb MOJy4eHHbIE
PE3YJIbTAThI OMBITA C O’KUAAEMBIMU
(OTTMCaHHBIMH B TEKCTE YUEOHUKA)

[{udposas
imadopaTopust

o
(bU3HOIOTHH
maTuuK
ApTEpUATHBHOTO
TaBJIEHUS
(Tyibca)

9 kjace

Ne i/t

Tema

Conep-xanue

[leneBast ycTaHOBKa
ypOKa

Komn-Bo
HaCOB

OCHOBHbIe BUABI ACATCIIBbHOCTHU HCHOHB3OBaHI/Ie
O6yLIaI0H.II/IXC$I Ha o6opy;[o]3aH1/1e

ypOKe/BHEYPOYHOM 3aHATUU




1 . 3aKOHOMEPHOCTH KU3HM Ha KJIeTOYHOM ypoBHe (10 1)

MuorooOpasue
KJIETOK

Jlaboparopnas padora
Ne 1 «MHuorooOpasue
KJIETOK 3YKapHOT.
CpaBHeHHE
PACTUTCIIBHBIX U
PKUBOTHBIX KJICTOK»

O600menne paHee
M3y4eHHOTr0
MaTepuaa.
MHorooOpa3ue THUIOB
KJIETOK
CBOOOJHOXKHUBYIINE U
oOpasyromue  TKaHH,
POKAPHOTBI,
5YKapHUOTEL. Posnb
VUEHBIX B H3y4YCHUH
KJIETKH.

M3yunte
MHOTOOOpas3ue
KJIETOK 3yKapHOT
1% BBISIBUTH
OCOOEHHOCTh  HX
CTPOEHUS PA3HBIX
[[apCTB

1

OHpeI[eJ'IﬂTb OTJIMYUTCJIIbHBIC
MPU3HAKKU KJICTOK TMPOKAPHUOT U

bykapuoT. IlpuBoguTe mnpuMepsl
OpraHU3MOB MPOKAPUOT u
BYKapUOT.

XapakTepu3oBaTh

CYLICCTBCHHBIC MPU3HAKN
PKU3HEOCATCIIBHOCTH

CBOOOMHOXKHUBYIIEH KJIETKH U

KJIETKM, BXOsINEell B COCTaB
TKAHH.
Ha3biBaTh HMEHa VUEHBIX,

MMOJIOKUBIINX HA4aJl0 HN3YYCHUIO

kineTkd. CpaBHUBaTb CTpOEHUE
PAaCTUTENBHBIX W >KMBOTHBIX
KJIETOK.

DUKCUPOBATH PE3yJabTaThI

HAOJIIOEHUI U EJIATh BHIBOJIBL.
Cobnronath npasuia paboOTHI B

KaOuHeTe, oOpareHus c

iTabopaTopHbIM 000pyIOBaHUEM

Mukpockon
¢ POBOI,
MUKpOIpenaparhl.




XumMuueckue O6o0menne panee [M3yuuts PasznuyaTte 1 Ha3blBaTb OCHOBHBIE |[MUKpPOCKOI
BELIECTBA B KJIETKE [M3y4E€HHOIO XUMHYECKHUI COCTaB HEOPraHMIEeCKUE M OPTaHUYECKUE |111hpOBOI,
Marepuana. y  pasHBIX THIIOB BCHICCTBA KIICTKH. 1abopaTtopHoe
OcobeHHoCTH KITETOK. ObbachaTs  pyHKLIN . BOIEL l6GopynoBanue mo
XUMHYECKOIO0  COCTaBa MUHCPAJIBHBIX BELICCTB, OCIIKOB,  y3vyenmio
o YTJIEBO/IOB, JUNUI0B u
PKUBOM KJIETKU U €ro X IMHUYECKOTr0
HYKJIEUHOBBIX KHUCJIOT B KJIETKE.
CXOACTBO y pasHbIX . COCTaBa KJIETOK
CpaBHUBaTh XMMUYECKUH COCTaB
TUIIOB KJIETOK.
- KJIETOK JKUBBIX OPTaHU3MOB U TeJl
COpraHMIecKue = HEXXUBOW  MPHUPOALI, nenartb
OpraHUvyecKue BBHIBOZBI
BELlleCTBa KJIETKU.
Conepsxanue BOJIBI,
MUHEPAIbHBIX  COJIEH,
VIJIEBOOB,  JIUMUIOB,
OenKOB B KJIETKE U
OpraHu3Me. Hx
byHKIIUN B
PKU3HEESITeIbHOCTH
KJIETKU
Crtpoenue knetku  [CTpykTypHble  4YacTu |[M3yuuTh  (yHKIUU Pasnuuate  ocHOBHBle 4acTu  |[{udposoit
KJIICTKU: MeM6paHa, OPraHOUOB KIIETOK, kineTkr. HaspiBaTh ¥ OOBSICHSTH MHKPOCKOII
A0pO, LUTOMIA3MA C |gpisBUTE X CYLIECTBEHHBIE TNPHU3HAKH BCEX | 1OTOBLIE
OpraHouAaMu L ——. yacteii  kieTtku. CpaBHUBaTb MUKpOMPEnapaThi
BKJIFOUEHUSIMU. 0COOEHHOCTH KJIETOK PacTeHUH
0COOEHHOCTH.

OpraHouasl KIETKU U
X QyHKIUU

MemOpaHHbIe u
HeMeMOpaHHbIE
OpPTaHOUTIBI,
OTIIMYUTEIIbHBIE
0COOEHHOCTH uX

CTpoeHus ¥ PYHKLIUU

U SKUBOTHBIX

Boiaensts u Ha3bIBAThb
CyLIeCTBEHHbBIE NPU3HAKU
CTPOEHUS OPTaHOUIOB.
Paznn4aTh OpraHOUABI KIETKU Ha
pPHUCYHKE yaeOHHKA.

OOBACHATE PYHKIIUHN OTAENBbHBIX
OpPTaHOHIIOB B
PKU3HEIEATEIbHOCTH
PACTUTENIBHON U
KJIETOK

JKUBOTHOU




PasmHOxeHUE PasmHOxeHne knetku [M3yuuth 1 XapakTepu3oBaTb 3HaueHHe pas- [[{upposoii
KIeT- KA U eé [IyT€M  JIeNCHUS — [KkU3HEHHBIA LUK MHOXCHHA KIICTKH. MUKPOCKOII
Ku3HEeHHDIE iy (0O1Iee CBOHCTBO |comaTnueckoii CpaBHMBATL  JIeNeHMe  KIETKH  |yroroBbie
KJICTOK KJIETKU Ha pUMepe (POKAPHUOT 1 SyKApHoT, ACTATE |y \yyponpenapatsl
OTHOKJIETOYHBIX u BHIBOZBI HA OCHOBE CPaBHEHUSI.
MHOTOKJIETOUHBIX ISP KIETOK OmnpenensaTh MOHATHS KMUTO3» U
OpPTaHU3MOB. iopeltika Jiyka (<KJIETOUHBIH LIHKJDY.
Knerounoe nenenune y DukcupoBaTh pe3yJbTaThl
MPOKAPUOT — JCIICHUE HaOmoneHudi,  QopmyIupoBaTh
KIIETKH HaJIBOE. BBIBO/IBL.
JleneHue  KJIETKH Y Cobnronath npaBuiia paboOTHI B
bykapuot. Mutos. KaOMHeTE, oOparueHus c
Dazbl MHTO3a. iTabopaTopHbIM 000pyIOBaHHEM
PKy3HeHHbIN TUKJI OO0BLACHSTD MeXaHU3M
KIIETKH: uHTepdasa, pacripeneneHus
MHTO3. Paznenenne HACJIEICTBEHHOT'O marepuana
KJIETOUHOTO MEKIy ~ OBYMSI  JOYEPHHMH
COIEP KMMOTO Ha JIBE KJIeTKaMH Y  TpPOKAPHOT U
MOYEePHHE KIJIETKH. BYKapHOT.
JlabopaTopHas paborta HasplBaTb W XapakTepHU30BaTh
Ne 2 CTaUU KJIETOYHOT'O IHUKJIA.
«PaccmaTpuBanue HaOnronars U OIHCLIBATL
MUKPOTIDENIapaToB ¢ MensAmuecss KJIETKH IO TOTOBBIM
eISIUMICS MUKpOIpenapaTam.
KJIETKaMI
2 . 3aKOHOMEPHOCTH JKU3HU Ha OPraHU3MEeHHOM ypoBHe (17 )
bakrepun u Bupycol [Pasnoobpasue  ¢opm [Usyunthb 1 BoiaensaTs cymectBeHHble  |[{ndposoit
OpraHnu3MOB: CYILIIECTBEHHBIE MIPpHU3HAKN 6aKT€pI/II71, MHKPOCKOII u
OIHOKJIETOYHBIE, MPU3HAKU LIHaHOOAKTEPHI U BUPYCOB. rOTOBBIE
MHOTOKJIETOUHBbIE M [DaKTEpHI, OObscHATE  (HA  KOHKPETHBIX MUKPOIpEnapaThl
HEKJIETOYHBIE, nuaHobakTepuii U NpUMepax) CTPOCHUE 1 3HAUCHNE  |5aTepyii,
Baktepuu KaK |[BUPYCOB Oaxrepuii, —1MaHOOAKTEPUH M |naG0patopHoe
OIHOKJIETOUHbIE Bupycos.  Paccmarpusate  u oGopynoBaHue
nosiiepHbIE OOBSICHATD no PHUCYHKY  nyis pukcaruu u
opraHusmbl.  Bupycer yueOHHKa mporiece
KaK HEKJIETOYHAsI




(bopma YKU3HH.

OTIUYUTENLHBIE

ocobeHHOCTH OakTepuit POHUKHOBEHHSI BUPYCA B KJIETKY U [OKPALIBAHUS
|1 BUPYCOB. 3HauEHHe €ro pa3MHOKEHUS. OakTepuii o
OakTepuii 1 BUPYCOB B L IpuBOIMTH npumepsl [ 'pamy
npupoze 3a00eBaHuil, BbI3bIBAEMBIX
OaKkTepUsIMH U BUPYCAMHU
PacturenpHbIi [ 1aBHBIE cBoiictBa |YrimyOuTh u Brinenars u 00o6mate  [[{udposoii
OpraHu3M H  €ro PaCTEHMUIA: 000011aTh CYLICCTBCHHbIC NPU3HAKH  |MHKPOCKOII U
0COBEHHOCTH aBTOTPOHOCTB, CYILECTBEHHbIE pacTeHUH U PACTUTEIbHOW |[FOTOBBIE
HECIIOCOOHOCTH K |npussaku pacrenmii KIIETKHL. MUK POIPEnapaThl,
AKTUBHOMY . XapakTepu3oBatb  OcoOeHHOCTH [mabopaTopHOe
NepEBIDKEHHIO, " PACTHTEILHO MPOLIECCOB  JKU3HENEATENBHOCTH [000pyIOBaHHE
Pa3MEILEHHEe OCHOBHBIX [ o XA pPACTEHWI: TWTAHUS, JbIXaHUS, |Is]
qacTeii — KOpHSI U (oTrocuHTE3a, PA3MHOKEHUSI. MPUTOTOBJICHHUS
nobera — B JBYX CpaBHMBaTh 3HA4YEHHE TOJIOBOTO [BPEMEHHBIX
Pa3HBIX cpenax. 1% Hecronoro crocoboB [MHUKPOIIPETapaToB
Ocobennoctu Pa3MHOXKEHUSI PACTEHH, IeNaTh
PACTUTENbHON KIIETKH: BBIBO/IBI HA OCHOBE CPABHEHMSI.
MPUHAIIE)KHOCTD K OOBSACHATH POJIb PA3INIHBIX
byKapuoTaMm, HaJM4uue PACTEHH B )KM3HH YEJIOBEKA.
KJIETOYHOM CTEHKH, [IpuBOAUTH pUMEpPBI
[ITaCTU 1 KPYMHbIX VCITOJIb30BAHUS YeJIOBEKOM
Bakyonedl.  CriocoOer PasHBIX CMOCOOOB Pa3sMHOMKEHHsI
Pa3MHOXKEHUS

PACTEHUI: MOJIOBOE U
Oecnonoe.
OcobeHHOCTH
MOJIOBOTO
Pa3MHOMKEHUS.

pacTeHUMl B XO3fANCTBE U B

npupone




Oecnoyoro
Pa3MHOXKEHUS:
BCI'€CTATHUBHOC,
CIIOpaMu, JeJleHHeM
KJICTKHU HAOABOEC

Tumnsl

11

[{apcTBo rpuboB.  [['pudbl, ux cxoncteo ¢ [lath Beimensite u  xapakrtepusoBarh |Lludposoit

JInmaitanku NpyrumMu XAPAKTEPUCTHKY CYILIECTBEHHBIE NPU3HAKH |[MHKPOCKOI U
5YKapUOTHYECKUMHU CYIECTBEHHBIX CTPOEHUS u NPOIIECCOB  [FOTOBBIE
OpraHu3MamMH — MPU3HAKOB CTPOSHHS PKI3HEeATEIbHOCTH




pacTeHUsIMU U |[[POLIECCOB rpuOOB M JIMIIAMHUKOB  HA|MUKPOMpENapaThl
PKUBOTHBIMHA — " bkU3HEenesTeJIbHOCTH KOHKPETHBIX IIPUMEPaAx. FpI/I6OB,
OTIMYME  OT  HHUX. |rpu6oB n CpaBHHBaTh CTpOoeHHE TPUOOB cO [repOapHBI
Crieunguyeckue [ — CTPOSHHEM pPACTEeHUH, >XKUBOTHBIX [MaTepHall
CBOWCTBA rpuloB. U JIMLIAWHUKOB, N€NaTb BBIBOABL [FPUOOB U
Muoroo0pasue u XapakTepu3oBaTh 3HAYEHUE |piraiiHIKOB
BHAUEHHUE rpuboB: rpuOOB W JIMINAHHUKOB IS
[JIECHEBBIX, MPUPOJIBI U YEJIOBEKA.
[ISTIOYHBIX, OTMeuaTh OMNACHOCTH SITOBUTBIX
Mapa3suTUIECKUX. rpuOOB U HEOOXOAMMOCTh 3HAHUS
JInmaiiHuKH KaK mpasi cOopa rpuOoB B IPUPOIE
0CcOObBIe
CUMOMOTHYECKHE
OpTaHU3MBI; HX
MHOTOOOpasue u
BHAYEHUE
PKuBoTHbIH OcobeHHocTH Brineaurn u Brinenars 5 00001maTe |BraskHbie
OpraHM3M H €ro PKHBOTHBIX 00001UTH CYyLIECTBEHHDIE NPU3HAKK  mpenapaTsl
0cobeHHOCTH OpTaHN3MOB. CYIECTBEHHBIE CTPOCHHUA H IPOLUECCOB  LkyBOTHBIX
MPUHAJICIKHOCTD K |npusHaku crpoens u PKUSHEMIEATENBHOCTH  JKMBOTHBIX. o3 iy
byKapHuoTam, — Habmromats u OnmuChIBATE |
reTepoTpOdHOCTD, [MOBEAEHUE YKUBOTHBIX.
CITOCOOHOCTh g [KUSHEACATEIRHOCTH HaspiBaTh KOHKPETHBIE MPUMEPHI
AKTHBHOMY PKUBOTHBIX Pa3NMUYHBIX JUKUX KUBOTHBIX U
MepeIBIKEHUIO, HanOoIee pacmpoCTpaHEHHBIX
BaboTa O TOTOMCTBE, TOMAIITHUX JKUBOTHBIX.
OCTpOiiKa SKHTHI OODBACHSTD poJb  pa3IMYHBIX
(rHésn, Hop). [leneHme PKUBOTHBIX B JKM3HH Y€JIOBEKA.
KHBOTHBIX o XapakTepu3oBaTh crocoObl
crocobaM  1OObIBaHMS TTHTAHI, pacceeHI,
MepeKUBaHUs  HeOIarompUsTHBIX

TTHIIH:
PACTUTEJIbHOSITHBIE,
XHUIIHBIE,
MnapasuTUYECKUE,
MagajbIUKH, BCESIHBIE

VCJIOBUM M TOCTPOMKU  KUJIUL
PKUBOTHBIMU

5 . 3aKOHOMEPHOCTH B3aMMOOTHOIIEHHH OPraHu3MOB U cpeabl (15 1)




VcioBuUS KU3HUA HA
3emie

Cpensr JKU3HU
OpraHU3MOB Ha 3emie:
BOJIHAs,
HA3€MHOBO3IYIIIHAS,
MOYBEHHAs,
OpTaHU3MEHHAsI.
VYcnoBust ®KU3HU
OpPTaHU3MOB B Pa3HBIX
cpenax.
DKOJIOTHYECKHE
dbaxTopsr:
abMOTHYECKHE,
OuoTHYECKHE U
AHTPOTIOTEHHbBIE

Jatb
XapPaKTEPUCTUKY
OCHOBHBIM cpeaam
JKU3HU

Beimensate u  XapakTepu3oBaTh
CYLIECTBEHHbBIE IPU3HAKHU CPENl
JKU3HU Ha 3emIie.

HasbiBaTth XapaKkTepHbIE
NPU3HAKH OPraHU3MOB —
oburareneii  3THX  cpen
KU3HHL.

XapakTepus3oBaTh YEPThI
PUCTIOCOOJIEHHOCTH OPTaHU3MOB
K cpene ux oOuTaHusl.
PacnosHaBate 1 XapakTepU30OBaTh
JKOJIOrn4eckue (HaKkTOpbl CPeabl

Hudposas
JTadopaTopust 1o

SKOJIOTUH
(maruuk
MYTHOCTH,
BJIAKHOCTH,
pH,
YTJIEKUCIIOTO
rasa u
KHCJIOPO/IA)
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DKOJIOTHIECKHE
poOIeMbl B
ouochepe.
Oxpana npupozb!

O6006menHue paHee
U3y4EeHHOr0 MaTepuana.
OTHoLIeHNE YeNoBeKa K
NIpUpone B  UCTOPUU
YeJI0OBEYECTBA.
[Ipobaemsr  Guochepsr:
HUCTOLICHUEC MPUPOAHBIX
PECypCOB, 3arpsi3HEHHE,
COKpalleHHe
OMOJIOTHYECKOTO
pa3HOOOpasusi.
Pemenue
DKOJIOTUYECKUX
npobiieM  Ouochepsr:
palroHaIbHOE
UCTIONIb30BaHHE
pecypcos, OXpaHa
NIPUPOBI, BceoOImee
DKOJIOTUYECKOE
obpazoBaHue
HaCeJIeHMUS.
JlabopartopHas pabora
Ne 6

«Ouenka KauecTBa
OKpY>Karolen cpeapdy

BbIIBUTH OCHOBHbBIE
SKOJIOTMUECKUE
mpoOIeMbl
ouochepsr
[IposecTu
KauecTBa
OKpY Karo e
Cpenbl.

OLIEHKY

B BIACIIATH u XapaKTEPU30BATh
MMPUYNHBI OKOJOTNYECCKUX
npobiem B ouochepe.
[Iporuosuposath MOCIIECTBUS

VCTOILCHUS] MPUPOAHBIX PECYPCOB
U COKpalleHHus OHOJIOrHYecKoro

pa3HoOOpasusi.

OOcyxgaTb  Ha  KOHKPETHBIX
npuMepax JKOJIOTUYECKHUE
npoOJieMBl  CBOETO PErHOHa U
ouochepsl B LEJIOM.
ApPryMeHTHUpPOBaTb
HEOOXOIUMOCTD 3aIIUTHI
OKPYKarollei Cpenbl,
coOmoIeHMs NPaBUI

OTHOLIEHUS K KUBOW U HE)KMBOH
MPUPOJIE. BpisBriATe UM
OLICHUBATH CTETICHb 3arPsI3HEHUS
MOMEILCHU .

@DukcHupoBaTh pe3yJIbTaThl
HaOJTIOIEHUH U [IeJ1aTh BHIBOBI.
Cobnromate mpaBuia padoThl B
KaOuHeTe, oOparmeHus c
1a0opaTOpHBIM 000PYIOBAHHUEM

[{udposas
maboparopust o

bKOIOrUH
(maruuk
BJIAKHOCTH,
Y TJIEKHUCIIOTO
rasa u
KHCJIOPO/IA)







