AHHOTanus K padoyveil mporpamme mno 0MoJiorum 5-9 kiace
MOY «ScenkoBckas OOL» 2024-2025 y4y.roa

[Iporpamma mo OHOJIOTMM HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Taxxe (enepanpHOit paboyeil MporpaMMbl BOCIIUTAHUS.

[Iporpamma 1o Owosormu HampaBieHa Ha (opMUpOBaHHE ECTECTBEHHO-
HAy4YHOM TPAMOTHOCTH OOYYAIOIIMXCS M OpPTaHU3aIUI0 M3Y4YeHUsT OMOJIOTUU Ha
JesATeTbHOCTHOM OCHOBE. B mporpaMme 1mo OMoJIOry yYUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mpenmera B peanuzanuu tpedoBanuiit ®I'OC OOO k nnaHupyembIM
JUYHOCTHBIM W METaIllpeAMETHBIM pe3yJbTaTaM OOYYEHUS, a TAKXKe peanm3alus
MEXIPEIMETHBIX CBS3€H €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

B mnporpamMme 1o OHONOTHM ONPENENSIOTCS OCHOBHBIC IIEM H3yYCHUS
OMOJIOTMU Ha YPOBHE OCHOBHOTO OOILEro 00pa3oBaHus, INIAHUPYEMBIE PE3YJIbTAThI
OCBOCHHSI TPOTPpaMMbl IO  OWOJOTHMW: JUYHOCTHBIE, METAIpEeIMETHHIC,
npeaMeTHbie. [IpeaMeTHBIe MIaHupyeMble Pe3yIbTaThl JaHBI IS KaKIOTO Toja
U3Yy4YEHUSI OMOJIOTUH.

buonorus pazBuBaeT Mpe/CTaBICHUS O MO3HABAEMOCTH >KHBOM MPUPOJIBI U
MeToMax €€ IMO3HAHMSI, MO3BOJSET CPOPMUPOBATH CHCTEMY HAyYHBIX 3HAHHH O
JKUBBIX CUCTEMaX, YMEHHUS MX IMOJIydYaTh, IPUCBANBATH U IPUMEHSTH B )KU3HEHHBIX
CUTYaIIHsIX.

buonornyeckas mMmoAroToBKa oOOecCTeUMBAET TMOHUMAHHE OO0YYaIOIIUMHUCS
HAyYHBIX TPUHIIMIIOB YEOBEYECKON NEATENbHOCTH B MPHUPOJIC, 3aKJIAJbIBACT
OCHOBBI 9KOJIOTHYECKOU KYJIBTYPHI, 3JJ0pOBOT0 00pa3a >KU3HHU.

[ensamu u3ydeHus: OMOJIOTUM HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
SIBJISTFOTCSI:

dbopMHpoBaHHE  CHCTEeMbl 3HAaHMW O TMpPU3HAKaX W  Mpoleccax
KU3ZHEJEATEIbHOCTU OUOJIOTUUECKUX CUCTEM PA3HOTO YPOBHSI OpraHU3aluu;

dbopMupoBaHUE€  CUCTEMbl 3HAHUM 00  OCOOEHHOCTAX  CTPOCHUS,
YKU3HEJEATEIbHOCTA OpraHU3Ma YeJIOBEKa, YCIOBUSIX COXPAHEHHUSI €T0 310POBBS;

dbopMHUpOBaHUE YMEHUW TMPUMEHATh METOJbl OMOJIOTHYECKON HAYKW JIs
U3Yy4YeHUS] OMOJIOTUYECKUX CUCTEM, B TOM UMCJIE OPTaHN3Ma YEJIOBEKa;

dbopMHpOBaHWEe YMEHUH WCIOJIB30BaTh HWHGOPMAIIMI0 O COBPEMEHHBIX
JIOCTHUKEHUSIX B 00J1aCTH OMOJIOTHH 1151 OOBSICHEHHUS MPOLIECCOB U SIBJICHUM KUBOU
MPUPOBI U KUZHEEATETLHOCTH COOCTBEHHOTO OpraHU3Ma;

dbopMmupoBaHUe yMEHUN OOBSCHATH POJIb OHOJIOTHH B MPAKTHYECKOU
NeSATEeTLHOCTH JIIOJIeH, 3HaUYeHne OMOJIOTUYECKOTO Pa3HO00pasusi il COXpaHEHUS
ouocdepsl, MOCIEACTBUS ACATEILHOCTH YEIOBEKA B IPUPO/IE;



dbopMHpOBaHUE  DKOJIOTHYECKOW  KYJIBTYphl B  IENAX  COXPAaHCHHUS
COOCTBEHHOTIO 37J0POBbsI M1 OXPaHbI OKPYKAIOIIEH CPEIbI.

JlocTikeHne 1mesield mporpaMMbl 10 OMOJIOTUHA OOECTICYMBACTCS PEIICHUEM
CJIEIYIOIIUX 3a]1a4:

npuoOpeTeHrue  OOydaloIMMHCS ~ 3HAHUW O  JKUBOM  MPUPOJE,
3aKOHOMEPHOCTSX CTPOCHHUSI, XKU3HEIEATCTLHOCTH M CPeaooOpasyromeld pou
OpPraHU3MOB, YEJIOBEKE KaK OMOCOITMAIBPHOM CYIIECTBE, O POJIM OHMOJIOTHYECKOU
HAyKU B MPAKTUYECKON JACSATEIBHOCTHU JIOJIEH;

OBJIaJICHUE YMEHUSMH TIPOBOJUTH HCCIEAOBAaHUS C HCIOJIb30BAHUEM
OMOJOTUYECKOTO O0OpYAOBaHUS M HAOJIONECHHS 32 COCTOSIHUEM COOCTBEHHOTO
OpraHu3Ma;

OCBOEHHE MPUEMOB PabOTHI C OMOJOTMYECKON UH(POPMALIMEH, B TOM YHCIIE O
COBPEMEHHBIX JOCTIDKEHUSX B 00JaCTH OMOJIOTHH, €€ aHadu3 U KPUTHYECKOEe
OIICHUBAHUE;

BOCITUTAHNE OMOJIOTUYECKH W SKOJIOTUYECKH TPAMOTHON JTMYHOCTH, TOTOBOM
K COXpaHEHUIO COOCTBEHHOTO 37J0POBbsSl U OXPaHbl OKPY>KAIOIIEH CPEIbI.

OO0m1ee 4KCIIo YacoB, OTBEJICHHBIX JJIA M3YUEHHsS] OMOJOTUM, COCTaBIseT 238
yacoB: B 5 kiacce — 34 yaca (1 gac B Henento), B 6 kinacce — 34 yaca (1 yac B
Hejeno), B 7 kiacce — 34 vaca (1 yac B Hezento), B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).

[Ipenyaraemerii B mporpamMMme IO OHOJIOTHH TIEpEYeHb JAaOOPATOPHBIX H
MPAKTUYECKUX pPaOOT SBISETCS PEKOMEHJATEIbHBIM, YUYHUTENIb JENaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATHHBIX
OCOOCGHHOCTEH  oOydwarommxcsl, CIHCKa  OKCIEPUMEHTAJbHBIX  3a/JaHUH,
npeiaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO dK3aMEHa 10 OMOJIOTHH.



COILEPKXAHUE OBYYEHUSA

5 KUIIACC

1. buosorusi — HayKa 0 :KMBOM NPUpPoOIE

[Tonsitue o xu3am. [Ipu3Haku XKUBOTO (KJIETOYHOE CTPOCHHE, MHUTAHWE,
JIbIXaHue, BbIIETIEHUE, POCT U Apyrue npusHaku). OObEKThl KUBOM U HEKUBON
IpUPOABL, X cpaBHEeHUE. JKrBasi U HEKUBAsi MPUPOJIA — EAMHOE LIETIOE.

buonorus — cucrema Hayk o0 >kuBOM mpupoae. OCHOBHBIE pa3leibl
Oouonorun (0OTaHWKA, 300JI0THS, YKOJIOTHS, IIUTOJIOTHS, aHATOMHUS, (DU3UOJIOTHS
u apyrue pasnensl). [Ipodeccun, cBszanHble ¢ OMONOTHEH: Bpay, BETepUHAp,
IICUXOJIOT, arPOHOM, >KUBOTHOBO/ U Jipyrue (4—5 npodeccuit). CBsi3b OUOIOTHU
C JIpyruMH Haykamu (MareMmaruka, reorpadus u Jpyrue Hayku). Ponb
OMOJIOTUM B TIO3HAHWU OKPY’KAIOIIETO MHPA M TPAKTHYCCKOW MEATECTHLHOCTH
COBPEMEHHOTO YEJIOBEKA.

Kabuner Ouonoruu. IlpaBuna mnoBeneHuss U pabOThl B KaOWHETE C
OMOJIOTUYECKUMHU MPUOOPAMU U UHCTPYMEHTAMH.

buonoruueckue TEPMUHBI, MOHSTHS, CUMBOJIBI. Ucrounnku
Oounonornuecknx 3HaHWHA. [lomck mHpOpPMAIUK C MCIOJB30BAaHUEM PA3THIHBIX
HMCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JTUTEPATypa, CIpaBOYHUKH, IHTEpHET).

2. Meroabl u3y4eHUs KUBOM MPUPOALI

Hayunple  MeTompl  W3ydeHHs] JKMBOW  TPHUPOABL:  HAONIIOACHHE,
AKCIIEPUMEHT, ONHUCaHue, u3MepeHue, kinaccudukanusa. [IpaBuma paboThl C
YBEITUYUTEIILHBIMU TTPUOOpaMHu.

Merton onucanus B OMOJIOTUU (HATJISIHBINA, CJIOBECHBIN, CXeMaTHYECKUIA).
Meron usmepeHus (MHCTpyMEHThI u3Mmepenus). HaOmonenue u sKkcrepumMeHT
KaK BEIyIIHMe METO/Ibl OMOJIOTHH.

Jlabopamopnsie u npaxmuyeckue padoomol

N3yuenue naGopatopHOro 0OOpYyAOBaHMS: TEPMOMETPBI, BECHI, YAILIKH
[Tetpu, npobupku, menzypku. [IpaBuna paboTel ¢ 000pyJ0BaHUEM B IIKOJILHOM
KaOuHeTe.

O3HaKOMJICHHE C YCTPOMCTBOM JIYIbI, CBETOBOTO MHUKPOCKOIA, MpaBUia
paboThI C HUMH.

O3HAKOMIJICHHE C PACTUTEIBHBIMM M JKMBOTHBIMH KIIETKAMH: TOMaTa H
apOy3a (HaTypajbHBIC TIpenaparsl), HHPY30punu TyPenbKd U TUIPHI (TOTOBBIC
MUKPOIpEnapaThl) C MOMOIIIBIO JTYIIBI 1 CBETOBOTO MHUKPOCKOTIA.

IKCKypcuu uiu 6U0e0IKCKypcuu

OBnazieHUE METOJAaMU HM3YYCHHS JKUBOW TPHPOABI — HAOIIOJACHUEM W
AKCIIEPUMEHTOM.

3. OpraHu3Mmbl — TeJ1a ;KUBOM NPUPOIBI



[Tonsitue 06 opranusme. JlosnepHeie U snepHble opranu3mbl. Kiietka u eé
oTKpbITHE. KneTouHoe cTpoeHue opranu3MoB. LluTosorus — Hayka O KIETKE.
KileTka — HanMeHbIIas €AMHUIA CTPOCHUS U KU3HEAEIATEIIBHOCTH OPTaHU3MOB.
VYCTpOICTBO yBEIMUUTENBHBIX MPUOOPOB: Jymbl U MHUKpockomna. CtpoeHue
KJIETKU TI0]T CBETOBBIM MUKPOCKOIIOM: KJIETOYHAasA 000JI04Ka, [IUTOIIa3Ma, SIpO.

OnHOKNETOYHBIE W MHOIOKJIETOYHBbIE OpraHu3mbl. KieTkw, TKaHH,
OpraHsl, CHCTEMBI OPI'aHOB.

XKuznenesaTenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOEHHUS U IPOLECCOB
KU3HEAESITEIbHOCTU y PACTEHUM, )KUBOTHBIX, OaKTepuil U rpuOOB.

CBoiicTBa OpraHuW3MOB: NUTaHUE, JbIXaHUE, BBIJACICHHUE, JBH)XECHHE,
Pa3MHOXEHHUE, Pa3BUTHE, Pa3ApaKUMOCThb, MPHUCIOCOOIEHHOCTh. OpraHusm —
€IUHOE LIETIOE.

Pa3nooOpa3ue opraHu3MoB U HX Kiaccuukaius (TaKCOHbI B OMOJIOTHU:
LIaPCTBA, TUIIBI (OTHAENBI), KIACChl, OTPsAbI (MOPSIIKK), CEMENCTBA, POJbI, BUJBIL.
baktepun u BHpychl Kak (OpMbI KM3HU. 3HAUYE€HUE OAKTEpUil U BHPYCOB B
MIPUPOJIE U B )KU3HU YEIIOBEKA.

Jlabopamopnuie u npakmuueckue pabomul

N3ydyeHne KIETOK KOXKHUIbl YEHIyH JyKa MOJ JYNOM M MHUKPOCKOIIOM (Ha
MIPUMEPE CAMOCTOSITENBHO IPUTOTOBIEHHOTO MUKPOIIpENapara).

O3HakoOMIIEHHE C IPUHIUIIAMUA CUCTEMATUKU OPTaHU3MOB.

Hab6nronenue 3a motpebieHreM BOIbI PACTCHUEM.

4. OpraHmsmsl 1 cpea 00MTaHUA

[lonsitue o cpene oburanus. BoaHas, Ha3eMHO-BO3AyLIHAs!, MMOYBEHHAs,
BHYTPHOpPTaHU3MEHHass cpeapl obutanus. [lpeacraBurenu cpen oOUTaHMS.
OcobenHoctu cpen oOutanus opraHu3moB. [lpucrnocoOneHusi opraHu3MoB K
cpene ooutanusi. Ce30HHbIE U3MEHEHUSI B )KU3HHU OPTraHU3MOB.

Jlabopamopnvie u npakmuueckue padomul.

BoisiBieHne MpuCocOoOJEeHUH OpraHu3MOB K cpene ooOutaHus (Ha
KOHKPETHBIX IpUMepax).

IKcKypcuu uau 6u0e0IKCKypcuu.

PacTutenbHbIN 1 )KUBOTHBIM MUP POJTHOTO Kpasi (KpaeBeJeHUE).

5. IlpupoaHblie coobmiecTBa

[TonstTe o mpupoaHOoM coobmiecTBe. B3anMocBs3uM OpraHu3sMoB B
npUpoAHBIX coolmecTBax. [luieBbie cBs3u B coodiiecTBax. [IuiieBbie 3BeHbs,
nenu W cetd nutaHud. [IpousBoauTenu, MNOTPEOUTENU U pa3pyLIUTETU
OpPraHMYECKUX BEIIECTB B MPHUPOAHBIX coobiecTBax. [Ipumepbl mpupogHBIX
COO0IIeCTB (J1ec, Py, 03€pO U APyTHe MPUPOIHBIE COOOIIECTBA).



UckyccTBeHHBIE  cOOOIIECTBA, WX OTIUYUTEIbHBIE MPU3HAKU  OT
MNPUPOAHBIX  cooOmiecTB. [IpuuMHBI  HEYCTOMYMBOCTU  UCKYCCTBEHHBIX
coo0miecTB. PoJib HCKYCCTBEHHBIX COOOIIECTB B )KM3HU YEJIOBEKA.

[Tpupoausie 30ub1 3emin, ux odurarenu. Graopa u hayHa TIPUPOIHBIX 30H.
JlanamadTel: TPUPOAHBIC U KYIBTYPHBIE.

Jlabopamopnsie u npaxmuyueckue padoomaol.

N3yueHnne MCKYCCTBEHHBIX COOOIIECTB M HUX obOurtareneil (Ha mpumepe
aKkBapuyMa U APYTUX UCKYCCTBEHHBIX COOOIIECTR).

IKcKypcuu uau 6u0e0IKCKypcuu.

W3ydyenne mpupoIHbIX COOOIIECTB (Ha MpUMepe jeca, 03epa, Ipyaa, JIyra
U APYTUX MPUPOJHBIX COOOIIECTB.).

N3yuenune ce30HHBIX SABJICHUM B >KU3HU MPUPOIHBIX COOOIIECTB.

6. 7KuBasi npupoaa u 4eJ0BeK

N3MeHeHuss B mpupoji€ B CBSI3U C Pa3BUTHUEM CEIbCKOTO XO3SICTBa,
MPOU3BOJICTBA U POCTOM YHCJICHHOCTH HacelieHus. BiusHue denoBeka Ha
KUBYIO TIPUPOJYy B XO0j€ HCTOpUM. [T100a/IbHBIE 3KOJIOTHYECKHE MPOOJIEMBI.
3arpsi3HeHHE BO3JYIIHOW W BOAHOW 000JI04eK 3eMiid, TMOTEPH TMOYB, HX
npenotBpamienue. Ilytu coxpaHeHuss OHOJOTMYECKOTO  pa3HOOOpaswsl.
OxpansieMble TEPPUTOPUM (3aMOBEIHUKHU, 3aKa3HUKH, HAIlMOHAJbHBIC MapKH,
naMaTHUKU nipuponibl). Kpacnas kuura Poccuiickoit ®@enepauuu. Oco3HaHue
YKA3HU KaK BEJIMKOW LIEHHOCTH.

Ilpakmuueckue padomeoi.

[TpoBenenue akimu 1Mo yoopke Mycopa B OJbKaiiieM Jiecy, mapke, CKBepe
WJIM Ha MPUIITKOJIBHON TEPPUTOPUH.

6 KIIACC

1. Pacrure/ibHbIA OPraHu3M

boranuka — Hayka o pacteHusix. Pa3nensl 6otanuku. CBA3b OOTaHUKHU C
JIPYTUMU HayKaMu U TeXHUKOUW. OO1ue npu3Haku pacTeHUH.

PasnooOpa3ue pacreHuil. YpPOBHU  OpraHM3alldd  PACTUTEIHHOTO
opranusma. Beicmme u Hu3mmue pactenus. CiopoBbl€ U CEMEHHbBIE PACTEHMUS.

PacturenpHas kierka. M3ydeHne pacTUTENBHOW KIETKH II0J CBETOBBIM
MHUKpPOCKOIIOM:  KJIETO4YHast 000J0YKa, sApo, IuTomiasmMa  (TUIacTUlIbI,
MUTOXOHJPHH, BAKYOJIH C KJIIETOYHBIM COKOM). PacturenbHble TkaHU. PYyHKIUU
PaCTUTEIBHBIX TKAHEMU.

Opranel ® cuCTEMBI OpraHoB pacteHuid. CTpoeHHe OpraHoB
PACTUTENBHOTO OPraHu3Ma, UX POJIb U CBSA3b MEXTY COOO0M.

Jlabopamopnuie u npakmuyeckue pabomoi.



N3yyeHne MHKPOCKOIMMYECKOTO CTPOCHHSI JHUCTa BOAHOTO pPACTEHHS
AJIOJIEH.

N3yuenune  cTpoeHMs]  pacTUTENBHBIX  TKaHed  (MCHOJb30BaHUE
MUKpOIIPENapaToB).

N3yyeHne BHEIIHEr0 CTPOEHHUs TPABSHHUCTOIO LBETKOBOTO pacTeHus (Ha
KUBBIX WJIH IepOapHBIX 3K3EMIUIApaX PACTEHMI): MAacTyllbsi CyMKa, pelbKa
JVKasi, JIIOTUK €KW U IPYTUe PACTCHHUS.

OO6HapyxeHue HEOPraHMYECKUX U OPTaHUYECKHUX BEILIECTB B PACTECHUHU.

IKCKypcuu uiu 6u0eoIKCKypCcuu.

O3HaKOMIIEHHE B PUPOJIE C UBETKOBBIMUA PACTEHUSIMHU.

2. CrtpoeHue 1 MHOT000pa3ue NOKPbITOCEMEHHbBIX PACTEHH I

Crpoenue cemsH. CocTaB U CTPOEHUE CEMSH.

Buapl kOpHEW W THUIIBI KOPHEBBIX CHUCTEM. BHUIOU3MEHEHUS KOpHEM.
Kopenb — opran mouBeHHOro (MuHepaiabHOro) nutaHus. KopHu u KOpHEBBIE
cucteMbl. BHelllHee U BHYTpEHHEE CTPOEHUE KOPHS B CBA3HU C €ro (yHKLHSIMH.
KopueBoit uexmuk. 3oHbl KOpHA. KopaeBble Bonocku. Poct kopHs.
[lormomenre KOpHAMHM BOJbI M MHMHEPAJbHBIX BEIIECTB, HEOOXOIUMBIX
pacTeHuIo (KOpHEBOE JaBlIeHHEe, 0cMOC). Buonzmenenne KopHeil.

[ToGer. Pa3zButne mnoGera u3 mouku. CtpoeHue ctedisa. BHemHee wu
BHYTPEHHEE CTpOEHHE JucTa. BuaonsmeHnenus noOeroB: KOpHEBUIIE, KIIyOECHb,
nykoBula. MIx crpoenue, Ouosornyeckoe M xo3siiicTBeHHOEe 3HaueHue. [lober u
nouku. JlucropacmonoxkeHne u JMcToBas Mo3anka. CtpoeHue U (QyHKIHH
mucta. IIpoctbie U cioxHble TUCThS. Bunonsmenenus nucteeB. OcoOEHHOCTH
BHYTPEHHETO CTPOEHHUS JIUCTA B CBSI3M C €ro (PyHKIUAMHU (KOXKHUIA U YCThUIIA,
OCHOBHAsl TKaHb JIMCTa, NPOBOJSAIIME MydkH). JIUCT — opra BO3AYLIHOTO
NUTaHMUS.

Crpoenue u paszHooOpasue netkoB. Conpetus. [lmoasr. Tumbl miogos.
PacnipocTpaneHue 1mio10B U CEMSIH B PUPO/IE.

Jlabopamopnuie u npakmuyeckue pabomoi.

N3yueHnue cTpoeHusi KOPHEBBIX CUCTEM (CTEp>KHEBOM M MOYKOBATOM) Ha
npuMepe repoapHbIX FIK3EMITISIPOB WM KUBBIX PACTECHUH.

N3ydenune Mukporpenapara KIeToK KOpHSI.

O3HakOMJIEHHE C BHEIIHUM CTPOEHUEM JIMCTHEB U JIMCTOPACIIOIOKEHUEM
(Ha KOMHATHBIX PACTEHUSIX).

N3ydeHune cTpoeHUs BEreTaTUBHBIX W I'€HEPATUBHBIX MOYEK (Ha MpUMeEpe
CUPEHU, TOOJISI U IPYTUX PACTCHHUI).

N3ydyenne  MHUKPOCKOMUYECKOTO CTPOCHHMsS JucTa (HA  TOTOBBIX
MUKpOIpenaparax).



PaccmarpuBanne MHUKpPOCKONMYECKOTO CTPOEHHS BETKHM JepeBa (Ha
rOTOBOM MHUKpOIIpenapare).

HccnenoBanue cTpoeHUst KOPHEBUIIA, KITYOHS, JTYKOBHIIBI.

N3ydenune cTpoeHHs IBETKOB.

O3HaKOMIIEHHE C Pa3TUYHBIMUA TUIIAMH COLBETHH.

N3yuyeHue cTpoeHus CeMsIH JIBYJ0JIbHBIX PACTEHUN.

N3ydenune cTpoeHUs: CEMSIH OJTHOJOJIbHBIX PACTEHUM.

3. 7KusHenesiTeIbHOCTb PACTUTEIHHOT0 OPraHNU3Ma

OO0OmeH BeniecTB y pacTeHuil

Heoprannueckue (Boia, MUHEpAJIbHBIE COJIM) U OPraHUYECKUE BEIECTBA
(O6enku, >KUpBI, YIJIEBOJbI, HYKJICHMHOBBIE KHUCJIOTHI, BUTAMHHBI U JIpyTHE
BEIIECTBA) pacTeHusl. MUHepanbHOE MUTAHKUE PACTEHUH. Y T0OpeHUs.

IIuTanue pacreHus.

[Tornomienre KOpHSAMHU BOJIbI U MHUHEPAIbHBIX BEHIECTB, HEOOXOIUMBIX
pacTeHuto (KopHeBoe aaBieHue, ocMoc). IlouBa, e€ miomopoaue. 3HaueHUE
00pabOTKM TMOYBBl (OKyYHMBAaHHE), BHECEHHUS YyIOOPEHMIA, MPOPEKUBAHUS
IPOPOCTKOB, MOJIMBA JIJI )KU3HU KYJbTYPHBIX pacTeHUU. [ maponoHuka.

®dortocunres. JIuct — oprad BO3AyLUIHOTO MUTaHUS. 3HaUeHHE (POTOCUHTE3a
B [IPUPO/JIE U B )KU3HU YEJIOBEKA.

/{bIXaHue pacTeHusl.

JIpixaHne KOpHsA. PhIXiIeHME TOYBBI JJIsl YJIY4IIEHUs JBIXaHUS KOPHEM.
VYcioBusl, NpensTCTBYIOIIME JBIXaHUIO KOpHEW. JIMCT Kkak opraH JAbIXaHWs
(ycteuunslil anmapar). [loctymenue B muct atmocdepHoro Bozayxa. CuiibHas
3anbUIEHHOCTh BO3/yXa, KaK MPEMsITCTBUE AJIs AbIXaHUs JTUCTheB. CTeOeNb Kak
OpraH JbIXxaHus (HAIMYME YCTBUI[ B KOXHUIlE, 4YeueBUYeK). OCOOCHHOCTH
JBIXaHUs pacTeHui. B3anMocCBsI3b MbIXaHUs pacTeHUs: ¢ OTOCUHTE30M.

TpaHcnopr BewiecTB B paCTEHUM.

CBsi3b KJIETOYHOTO CTpOeHHUs cTebis ¢ ero ¢pyHkuusmu. Poct crebns B
mHy. KietouHoe cTpoeHue cTeOsis TpPaBSHUCTOTO PACTEHHUA: KOXUIIA,
IPOBOJSIIME MYy4YKH, OCHOBHas TKaHb (mapenxuma). KiertouHoe crpoeHue
CTeOJIT JIPEeBECHOTO pacTeHus: kopa (mpoOka, yy0), KamOWii, JApeBeCHMHA H
cepaueuHa. Poct crebmns B Tommuny. [IpoBosiue Tkanu kopHs. Tpancmopt
BOAbl U MHHEPAIBHBIX BEIIECTB B pACTEHUU (COCYIbl JPEBECHHbI) —
BoCXoJsMi ToK. McnapeHue Bojabl yepe3 cTeOeNb U JIUCThs (TpaHCIupalus).
Perymsamusa ucnapeHuss BOJAbl B pacTeHUMU. BiusHME BHEIIHHUX YCIOBUM Ha
HCTIapeHHEe BOAbL. TPaHCIOPT OPraHUYECKUX BEIIECTB B PACTEHUH (CUTOBUAHBIC
TpyOKu J1yOa) — HUCXoAd1ui ToK. [lepepacnpeneneHue u 3anacaHyue BEIIECTB B
pactenuu. Beigenenue y pactenuu. Jincromnan.

PocTt v pazButHe pacTeHus.



[Ipopacranue cemsiH. YcnoBus npopacranus cemsiH. [1oarotoBka ceMsH K
noceBy. PazBuTtue npopocTKoB.

OOpazoBatenbHble TkaHu. KoHyc Hapactanus mnoOera, pocT KOHYMKA
KOpHs. Bepxyuieunslii 1 BCTaBOUYHBIN pocT. PocT KopHA U cTebisl B TOJNIIUHY,
kamOuii. OOpa3oBaHME TOJWYHBIX KOJIEL Yy JPEBECHBIX pacTeHHid. BausHue
(UTOrOPMOHOB Ha pOCT pacTeHus. PocToBbie nBHKeHUS pacTeHuil. Pa3ButHe
no0era u3 MOYKH.

Pasmuoxkenne pactenuii u ero 3HaueHue. CeMeHHOe (TE€HEpPaTHUBHOE)
pa3mHOkeHue pacteHuil. lIBetkm u cousetus. OmnbuieHue. IlepexpécTHoe
OmnbUICHHE (BETPOM, JKMBOTHBIMHU, BOJOH) MW camMoombuieHHe. J[BoitHOe
omnoaoTBopenue. HacienoBanue npu3HakoB 00OUX PACTEHHIM.

BereratnBHOE€ pa3sMHOXXEHME LBETKOBBIX PACTEHM B  HPUPOJE.
BereratnBHOe pa3MHOXXEHHE KyJbTypHbIX pacTteHuid. Kionbsl. CoxpaHeHue
MIPU3HAKOB MATEPUHCKOTO pacTeHusl. X03541iCTBEHHOE 3HAYEHNUE BEr€TaTUBHOTO
Pa3MHOXKEHUS.

Jlabopamopnsie u npakmuyuecxkue padoomol.

Habitoienue 3a pocToM KOpHSL.

Habionienue 3a poctoM nooera.

Ornpenenenue Bo3pacra IepeBa 1o CIUILY.

BoisBieHne nepeaBMKEHUS BOAbl W MHUHEPAJbHBIX BELIECTB IO
IPEBECHHE.

Habmonenue nponecca BbIIEICHHUSI KUCIOPOJa Ha CBETY aKBapUyMHBIMU
PaCTEHUSIMU.

N3ydenue ponu peIXiIeHUs IJs JbIXaHUS KOPHEH.

OBnagenne npuéMamMu  BETeTaTUBHOTO  PAa3MHOXKEHHS  PAaCTEHUU
(uepeHKOBaHHE TOOETOB, UYEPEHKOBAHME JIUCTHEB M JIPYyrUe€) Ha MpHUMepe
KOMHATHBIX pacTeHUH (TpaJecKaHLus, CEHNOJMs, OeroHusi, caHceBbepa U
IpYTUE pacTeHHUs).

OmnpeneneHrne BCXOXKECTH CEMSH KYJbTYPHBIX PAacTEHUN U TIOCEB HX B
TPYHT.

Habimoienue 3a pocToM U pa3BUTHEM LIBETKOBOT'O PACTEHUS B KOMHATHBIX
ycioBusX (Ha mpuMepe (pacoau WM MOCEBHOTO TOPOXa).

Onpenenenue ycinoBui NpopacTaHUs CEMSIH.

7 KIIACC

1. CucremMaTH4yecKue rpynnbl pacTeHUH

Knaccudukanust pacrenuit. Bujg kak OCHOBHas —cHCTeMaTH4yecKas
kareropus. Cucrema pacTuTenbHOro Mupa. Hwusmme, BpICIIME CIOPOBBIE,
BBICIIINE CEMEHHbIE pacTeHusi. OCHOBHbIE TaKCOHBI (KATErOPUU) CUCTEMAaTUKU



pacTteHuii (LapcTBO, OTIEN, KJacc, MOPSAOK, CEMEUCTBO, poi, Bua). Mcropus
pPa3BUTHs CHCTEMATUKH, OINHWCAHUE BUIOB, OTKPBITHE HOBBIX BUIOB. Poub
CUCTEMATUKH B OUOJIOTHH.

Husmme pactenusi. Bomopocnu. OOmiasi xapakTepucThka BOJOPOCIEH.
OOHOKNETOYHBIE W MHOTOKJIETOYHBbIE 3el€Hble Bopopociau. CTpoeHue Hu
KU3HEIEATEIBHOCTD 3€NEHBIX BOgOpociiel. Pa3MHOKeHUE 3€TIEHBIX BOAOPOCIEN
(6becriooe u mosioBoe). bypble UM KpacHble BOJIOPOCIH, UX CTPOEHUE U
KU3HEAEATEIbHOCTh. 3HAYEHNE BOJIOPOCIIEH B IPUPOJE U KU3HU YEIIOBEKA.

Boicimue  criopoBbie  pacteHus.  MoxoBugneie  (Mxu).  OO6mias
XapakTepucTrka MxoB. CTpOEHHUE U KUZHEICATEIILHOCTD 3€JIEHBIX U C(ParHOBBIX
Mx0B. [Ipucnoco61eHHOCTh MXOB K ’KM3HU HAa CHJIBHO YBJIQXKHEHHBIX MOYBAX.
Pa3sMHOeHME MXOB, IUKJI pa3BUTHs Ha NIPUMEPE 3€JIEHOTO MXa KyKYILIKHUH JIEH.
Ponp mMxoB B 3a0onauumBaHuu Mo4B U TOpdoodOpazoBanuu. Mcnosb3oBaHue
Toppa M NPOAYKTOB €ro mnepepabOTKA B XO3SMCTBEHHOW NESITEIbHOCTU
YEI0BEKA.

[LmaynoBuHbBIE (ITnayssi). XBOLIECBUIHBIE (XBomm),
[TanoporaukoBuaueie (IlanopotHukn). O0mas xapakTepucTuKa. Y CIOKHEHUE
CTPOCHMSI TaOPOTHUKOOOPA3HBIX PACTEHMH [0 CpPaBHEHUIO C MXaMH.
OcOoOEHHOCTH CTPOCHMSI U  KU3ZHEINEATEIbHOCTH IUIAYHOB, XBOIIEH H
MarnopoOTHUKOB. Pa3MHOXKEHHE ManopOTHUKOOOpa3HbIX. LUk — pa3BuTUs
nanopoTHuka. Poib  JIpeBHUX NanoOpOTHUKOOOpa3HbIX B  00pa3OBaHUU
KaMEHHOTO YyIJid. 3HaueHUe MarnopOTHUKOOOPA3HBIX B MPUPOAE U KU3ZHU
YeJ0BeKa.

Bricime cemennbie pacteHusi. ['onoceMennbie. OOmas xapakTepHUCTHKA.
XBOWHBIE pacTeHus, HX pa3zHooOpa3ue. CTpoeHue U KUBHEIEATEIbHOCTh
XBOMHBIX. Pa3MHOXXEHHE XBOWHBIX, LMK pPAa3BUTUS Ha IPUMEPE COCHBI.
3HaueHUE XBOMHBIX PACTEHUI B IPUPOJIE U KU3HU YEJIOBEKA.

[TokpbiToOceMeHHbIE (LIBETKOBBIE) pacTeHusi. OOmmias XapaKTepUCTHKA.
OCOOEHHOCTH CTpOEHUST U JKU3HEACSITENBHOCTH TOKPBITOCEMEHHBIX Kak
HanOoJiee BBICOKOOPTaHW30BAHHOW TPYMIbl PACTEHUM, HX TOCHOACTBO Ha
3emute. Knmaccudukanusi moKphITOCEMEHHBIX pacTeHHi: kiacc JIByaoibHBIE |
kiacc OgnononbHble. [Tpu3Haku knaccoB. LMk pa3BUTHS NOKPBITOCEMEHHOTO
pacTeHus.

CewmeiicTBa MOKPHITOCEMEHHBIX (IIBETKOBBIX) pPacTeHHIl (M3ydaroTcs Tpu
ceMeiicTBa pacTeHUil MO BBHIOOPY y4HTENsl C YYETOM MECTHBIX YCIIOBHH, MpHU
ATOM BO3MOXXKHO M3y4aTb CEMEWCTBA, HE BOLIEAIIME B NEPEYEHb, €CIM OHHU
ABIISIIOTCS HauOoJee pacnpoCTpaHEHHBIMU B JIaHHOM PEruoHe). XapaKTepHbIe
npu3Haku cemercTB kinacca JBynonbHbie (Kpecrousernsie, nunn KamycrtHele,
Pozonernrie, i Po3osBble, MotbeuibkoBele, win boOoBrie, IlacnéHosBble,



CnoxuHongetHble, WK AcTpoBbie) U Kinacca OaHononbHble (Jluneiineie, 3naku,
unu MstiaukoBbsie). MHorooOpasue pacrenuil. JlukopacTyiye npeacTaBUTENN
ceMeicTB. KylbTypHblE TIpEACTAaBUTENIM CEMEHUCTB, WX HCIOJIb30BAHHE
YEITOBEKOM.

Jlabopamopnsie u npakmuyueckue padoomol.

N3yueHune CTpOEHHS OJHOKJIETOYHBIX BOJOpPOCIEW (Ha mpuMmepe
XJIAMHJIOMOHA/IbI ¥ XJIOPEILIbI).

N3yuenune CTpoeHUsT MHOTOKIETOYHBIX HUTYATBIX BoAopocied (Ha
IpUMEPE CIIUPOTUPHI U YIOTPHUKCA).

N3yyeHne BHEIIHErO CTPOCHHSI MXOB (HAa MECTHBIX BHUJIAX).

N3yuyeHune BHEIIHEr0 CTPOCHUSI MANIOPOTHUKA WIIM XBOIIIA.

N3ydyeHne BHEIIHETO CTPOEHUSI BETOK, XBOM, MIHWIIEK U CEMSH
rOJIOCEMEHHBIX PACTEHUM (Ha IPUMEPE €U, COCHBI WJIU JIUCTBEHHUIIBI).

N3yuyeHune BHEIIHEr0 CTPOCHHUSI IOKPHITOCEMEHHBIX PACTEHU.

N3yueHne mpU3HAKOB TIPEIACTABUTENIEN CceMEUCTB: KpecTonBeTHbIE
(Kanmyctusie), Po3zonsernsie  (Po3oBbie), MortbuibkoBeie  (boOoBEIE),
[Tacnénonsie, CrnoxHouBeTHbIE (AcTpoBbie), JInneinsie, 3naku (MSTIUKOBBIEC)
Ha TepOapHbBIX U HATYpaAJIbHBIX 00pa3Iax.

Onpenenenue BHUAOB pacTeHUW (Ha TMpuUMepe TPEX CEMEIMCTB) ¢
MCIIOJIb30BAaHUEM ONPEIETUTENECH PACTEHUH I ONIPEACIUTEIbHBIX KAPTOUEK.

2. Pa3zBurHe pacTuTe/ILHOT0 MUpPa Ha 3emJie

DBOJIIOIIMOHHOE PA3BUTUE PACTUTENBHOTO MUpa Ha 3emiie. CoxpaHEeHUE B
36MHON KOpE€ pPacTUTENbHBIX OCTAaTKOB, MX H3y4eHHUE. «JKUBBIE MCKOMAEMBIE)
pacturenbHOro mapcrBa. JKu3Hb pacreHuii B Boxe. llepBble Ha3eMHbIE
pacteHusi. OCBOCHHE PACTEHUSIMU CYIIH. JTallbl Pa3BUTHUSI HA3E€MHBIX PACTEHUIN
OCHOBHBIX CUCTEMATUYECKUX TpyNIl. BeiMepiline pacTeHus.

IKcKypcuu uau 6u0eoIKCKypcuu.

Pa3Butne  pacturenbHoro  mupa Ha  3emie  (9KCKypcHusl B
NaJCOHTOJIOTMYECKUH WM KpaeBeAUECKUI My3eil).

3. PacreHusi B NpUPOAHBIX CO00IIECTBAX

Pacrenust u cpema oOutanus. Okojoruydeckue ¢akTtopsl. Pacrenus u
YCJIOBHSI HEXKUBOU MPUPOJIBI: CBET, TEMIIEpATypa, Biara, arMoc(hepHBI BO3TYX.
PacTteHus u ycioBus KUBOW INPUPOIBI: NPSAMOE U KOCBEHHOE BO3JIEUCTBUE
OpraHu3MoOB Ha pacteHud. [IpucnocoOIeHHOCTh pacTeHUil K cpene OOUTaHMUS.
B3aumocssi3u pactenuii Mexxay co0oil v ¢ APyTUMHU OpraHu3MamH.

Pacturensubie coobmecTBa. BuaoBoit cocTaB pacTUTEIBHBIX COOOIIECTB,
npeoOjaaroIie B HUX pacTeHus. PacmpeneneHue BUIOB B PaCTUTEIBHBIX
coobuiectBax. Ce30HHbIE M3MEHEHHUS B >KM3HU PACTUTEIBHOTO COOOIIECTBA.



CMeHa pacTUTEIBHBIX COOOIIECTB. PacTUTENhHOCTh (PacTUTEIBHBINA TTOKPOB)
MPUPOAHBIX 30H 3emuid. Popa.

4. PacTeHUs M Ye0BeK

KynbTypHble pacTeHust U UX npoucxoxkiaeHue. LleHTpbl MHOrooOpasus u
IIPOUCXOXKJICHHS KYJbTYPHBIX pacTeHuid. 3emuenenue. KynbTypHble pacTeHUs
CEJIbCKOXO3SIMCTBEHHBIX YTOJAM: OBOIUHBIE, ILJIOJI0OBO-SATOJHBIE, IIOJIEBBIE.
Pactenuss ropoga, 0coOeHHOCTb Topoackoi ¢uopsl. Ilapku, necomapku,
CKBEphl, OoTaHMueckue canapl. JlekoparuBHOe 1BETOBOACTBO. KOMHaTHBIE
pacTeHusi, KOMHATHOE LIBETOBOACTBO. IlocnencTBus NesTENbHOCTH YEIOBEKA B
skocucreMax. OxpaHa pacTUTEIBLHOrO Mupa. BoccTaHOBJIEHHE YHCIEHHOCTH
pEAKUX BUIOB pacTeHUH: 0co00 OXpaHsSEeMble NPUPOAHBIE TEPPUTOPUU
(OOIIT). Kpacnas xuura Poccun. Mepbl coXxpaHeHUs paCTUTEIHHOTO MUPA.

IKCKypcuu uau 6u0e0IKCKypcuu.

N3ydenune cenpCKOX03IMCTBEHHBIX PACTEHNN PETHOHA.

N3ydenune COpHBIX paCTEHUN PETHOHA.

5. I'puObl. JInmaiauku. bakrepun

['pubsl. OOmas xapakrtepuctuka. lllnsmnounele rpubbl, X CTPOECHHE,
OUTaHue, pocT, pasMHokeHue. CrenoOHbIE U AJ0BUTHIE TI'puObL. Mepbl
NpOoQUIAKTUKA 3a00JIEBaHUM, CBSI3aHHBIX C rpuOaMu. 3HAYECHUE NUIAMNOYHBIX
rpu0OB B MPUPOJIHBIX COOOIIECTBAX M KU3HMU 4esoBeka. lIpomblnuieHHOe
BbIpaIMBaHUE NUISIMIOYHBIX TPUOOB (IIAMITMHBOHBI).

[InecueBble rpudbl. JlpoxokeBble TrpuObl. 3HAaYeHHE IUIECHEBBIX U
IPOXOKEBBIX TpUOOB B MPUPOJAE U KU3HU 4YelloBeka (muuieBass U
(apmaneBTUYECKas MPOMBIIIIIEHHOCTh U JPYTHE).

[Tapasutnueckue Tpudbl. PasHooOpasue M 3HAUYCHUE NAPaA3ZUTHUYECKUX
rpu0oB (TOJIOBHS, CHOPBIHBS, (utodTOopa, TPyTOBUK H npyrue). bopwba c
3a00JIeBaHUSIMH, BbI3bIBAEMBIMU MAPA3UTUUECKUMU TPUOAMHU.

JInmalHUKM — KOMIUIEKCHBIE OpraHu3Mbl. CTpOEHHE JIMIIANHUKOB.
[Iutanue, pocT M pPa3MHOKEHHE JMIIANHUKOB. 3HAUYEHUE JMIIAHHUKOB B
OPUPOJE U KU3HU YEJIOBEKA.

baktepun — posnepHeie opranu3Mbl. O0Imas xapakTepucTHKa OaKTepHil.
bakrepuanbnas knerka. Pazmuoxenue Oaktepuii. Pactipoctpanenue 6akrepuil.
Pa3nooOpa3ue Oaktepuii. 3HaueHue OakTepuil B MPUPOJHBIX COOOIIECTBAX.
Bbone3snerBopHbie OakTepun U Mepbl MPOPUIAKTUKHI 3200JIEBAHUIA, BHI3bIBAEMBIX
OaktepussmMu. baktepun Ha ciyxOe y dYeinoBeka (B CEJIbCKOM XO3SHCTBE,
MIPOMBIIICHHOCTH).

Jlabopamopnvie u npakmuueckue padomeol.

N3yuenue cTpoeHUs OAHOKJIETOYHBIX (MYKOpP) M MHOTOKJIETOYHBIX
(MeHUIIUILT) TUIECHEBBIX TPUOOB.



N3yuenne CTpoeHUs TUIOJOBBIX TEN MUIAIIOYHBIX TPUOOB (MM M3yYCHHE
HUISITIOYHBIX TPUOOB Ha MYJISKaX).

N3ydenue cTpoeHUs JUIIAHNHUKOB.

N3yuenue ctpoenus 6akrepuil (Ha rOTOBBIX MUKpOIIpEnaparax).

8 KUIACC

1. 7KMBOTHBIII OpraHu3m

30070THsI — HayKa O UBOTHBIX. Pa3nenbl 300io0ruu. CBs3b 300JI0TUU C
IPYTUMH HAyKaMH U TEXHUKOM.

OO0mme mnpu3HAKH SKUBOTHBIX. OTIMYMA >KUBOTHBIX OT PACTEHHIA.
MHuoroo6pa3ue KUBOTHOTO Mupa. OAHOKIETOYHBIE M MHOTOKJIETOYHbIE
KUBOTHBIE. POpMa Tesa )KMBOTHOIO, CHMMETPHS, Pa3MeEpPBI Tea U IPYToeE.

XuBotHas kierka. OTkpeiTHE KUBOTHOW KieTkH (A. JleBeHryk).
CrpoeHne  >KMBOTHOM  KIJIETKH:  KJ€TOYyHas  MeMOpaHa,  OpraHOW/IbI
MEpPEeABMKEHUS,  SIAPO  C  SAPBIILIKOM,  LUTOIUIa3Ma  (MUTOXOHJPHH,
NUIIEBAPUTEIIBHBIE W COKPATUTENbHBIE BAaKyOJIH, JIM30COMBI, KIETOYHBIMI
nentp). Ilpomecchl, npoucxonsaumme B kierke. Jlenenue kierku. TkaHu
KUBOTHBIX, HMX pa3HooOpasue. OpraHbl M CHCTEMBl OPIraHOB YKUBOTHBIX.
Opranusm — eIrHOE LETOE.

Jlabopamopnvie u npakmuueckue padomol.

HccnenoBanue 1o MUKPOCKOIIOM T'OTOBBIX MUKPOIPENAPATOB KJIETOK M
TKAHEW )KUBOTHBIX.

2. CTpoeHmue U )KM3HeESATEJbHOCTH OPraHUu3Ma }KUBOTHOI'O

Onopa u JBWXKEHHE >KUBOTHBIX. (OCOOEHHOCTH THMIPOCTAaTHYECKOTO,
Hapy’>KHOTO ¥ BHYTPEHHEro CKejleTa Yy JKUBOTHBIX. llepenBwxkeHune y
OJIHOKJICTOYHBIX (aMEOOBUIHOE, IKIYTUKOBOE). MBbIIEUHbIC JBUIKEHUS Y
MHOTOKJIETOYHBIX: TOJIET HACEKOMBIX, NTHL], IUIABAHHE pPbIO, JBMKEHHUE IO
CylIlle TO3BOHOYHBIX KUBOTHBIX (MOJ3aHME, Oer, X0ap0a U Apyroe). PeryaxxkHnie
KOHEYHOCTH.

[lutanue u nuIeBapeHUe y >KUBOTHBIX. 3HaUeHUue nutanus. [Iutanue u
MUIIEBAPEHUE Yy MPOCTEUIIMX. BHYTPUIIONOCTHOE M  BHYTPUKIETOYHOE
NuIeBapeHue, 3aMKHyTas M CKBO3Has MHILEBApUTEIbHAs CUCTEMA Yy
0eCr03BOHOYHBIX. [TuieBapuTeabHBIN TPaKT y MMO3BOHOYHBIX,
NUIIeBapuTeNbHbIe JKee3bl. PepMeHThl. OCOOEHHOCTH MUIIEBAPUTEIHHON
CUCTEMBI Y IPEICTABUTEIIEH OTPSAIOB MIEKOIUTAIOIIUX.

JlpIxaHue “>KUBOTHBIX. 3HAUYeHUE JbIXxaHUsA. [a3000MeH uepe3 BCIO
NOBEPXHOCTH KileTkH. JKabepHoe apixaHue. HapykHble 1 BHYTpEHHUE *KaOpBbI.
Koxxnoe, TpaxeliHoe, n€rouHoe napixanue y obutarened cymu. OCoOCHHOCTH
KOYKHOTO JIbIXaHUsl. POJIb BO3IYIIHBIX MEIIKOB Yy MTHILI.



TpaHcnopT BemIECTB y KHUBOTHBIX. Poyib TpaHcmopra BemeCcTB B
OpraHu3Me >KMBOTHBIX. 3aMKHYTasi U HE3aMKHYTasi KPOBCHOCHBIE CHUCTEMBI Y
6ecnio3BoHOUHBIX. Cepille, KpOBEHOCHBIE cocyabl. CHUHHOW U OpIOLIHOM
COCY[Ibl, KaMWIISPBI, «JIOKHBIE CEpAla» Yy HOXJaeBoro 4epssi. OCOOEHHOCTH
CTPOEHHUSI HE3aMKHYTOW KPOBEHOCHOW CUCTEMBI Y MOJUIFOCKOB M HACEKOMBIX.
Kpyru xpoBooOpaiiieHusi 1 0OCOOEHHOCTH CTPOEHHUSI CEepJell y MO3BOHOYHBIX,
YCIIOKHEHUE CUCTEMBI KPOBOOOpAIIIEHUSI.

Brinenenne y JKMBOTHBIX. 3HAUEHUE BBIJICICHUS KOHEYHBIX MPOILYKTOB
oOmeHna BemiecTB. COKpaTHTENIbHbIE BaKyoJIH Yy MpOCTEHIIUX. 3BE3AUaThIC
KJICTKH W KaHAIBIIBl Y TJIOCKUX YEPBEH, BBIICTUTEIbHBIC TPYOOUKH W BOPOHKHU
Yy KOJbYaTBIX YepBeW. ManbnurueBsl cocyabl y HaceKombiX. [louku
(TynOBUIIIHBIE M Ta30BbIE), MOYETOUYHUKH, MOYEBOU MY3bIPb y MO3BOHOYHBIX
KUBOTHBIX. OCOOCHHOCTH BBIJICNICHUS Y MTHII, CBSI3aHHBIE C MOJETOM.

[TokpoBsl Tena y KUBOTHBIX. [IOKpOBBI y 0€CITO3BOHOYHBIX. Y CIIO)KHEHHE
CTPOEHHUS KOXKH y TMO3BOHOYHBIX. KOka Kak opraH BwiaeneHud. Poiib KOXu B
terootaade. [IponsBoansie koxku. CpeacTBa MACCUBHOM M aKTUBHOM 3alUTHI
y KUBOTHBIX.

Koopaunauust u  perynasiuust KU3HENESITEIBHOCTH Y  KUBOTHBIX.
PaznpakuMOCTh 'y  OJHOKJIETOYHBIX JKMBOTHBIX. Takcuchl ((poToTakcuc,
TpodOTaKCHUC, XEMOTAKCUC U Apyrue Takcuchl). HepBHas perymnsuus. HepBHas
cuctema, e€¢ 3HaueHue. HepBHas cucremMa y O€CMO3BOHOYHBIX: ceTYaTas
(muddy3Has), crBojoOBas, y3loBaig. HepBHas cucremMa y TO3BOHOYHBIX
(TpyOuaras): TOJIOBHOM W CIMHHOW MO3T, HEPBBI. YCIOXHEHHE TOJIOBHOTO
Mo3ra OT pbI0 10 MiekonuTarmux. [losBneHne OONbIIMX MOMyLIAPHUMA, KOPBI,
00po3q M uM3BWIMH. ['ymopanbHas peryidnus. Pojlb TOPMOHOB B KU3HH
*KUBOTHBIX. [lomoBeie ropmonsl. [lonoBoit gumopdusm. Opranbl 4yBCTB, UX
3Hauenue. Penentopel. Ilpocthle u cioxkHble ((aceTouHble) r1a3a y
HacekoMbIX. OpraH 3peHus U ciyXa Yy MO3BOHOYHBIX, UX YCI0KHEHUE. OpraHsl
OOOHSIHUS, BKyCa M OCSI3aHUSl Y O€CIO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX.
Opran 60k0BO¥ JTMHUU Yy PHIO.

IToBenenne >KMBOTHBIX. BpoxkaEHHOE H NPUOOPETEHHOE ITOBEACHUE
(vHCTMHKT u HaydyeHue). HayueHue: ycioBHBIE pe]iieKChl, WMIPUHTUHT
(3ameyarsieHue), WHCAUT (moctmwxeHue). IToBenenue: TMUILIEBOE,
000pOHUTENBFHOE, TEPPUTOPHAIBHOE, OpayHoe, ucciaeaoBaTesbckoe. CTUMYJIbI
MOBEICHUS.

PazmHokeHne 1 pa3BuUTHE )KUBOTHBIX. becrnoyioe pa3MHOXKEHHUE: JIEIICHUE
KJIETKH OJHOKJIETOYHOTO OpraHW3Ma Ha JIBe, TMOYKOBaHHE, (parMeHTaIusl.
[TonoBoe paszmHoxkeHue. IlpenMylecTBO 1MOJIOBOro pa3mHoxkeHus. [losoBbie
xene3pl.  SAuuHukn W ceMeHHUKH. [lomoBbie  KieTKM  (TameTsl).



OmnonotBopenue. 3urora. [lapreHorenes. 3apoabiiieBoe pazputue. CTpoeHue
qiilla OTUIBL. BHYTpHyTpoOHOE pa3BUTHME MIIEKONUTAIOMIMX. 3apOibIILIEBbIE
o6omouku. Ilmamenta (merckoe Mecto). IlymouHblli KaHaTUK (ITYTIOBHHA).
[TocTamOproHanbHOE pa3BUTHE: MpsMoe, Henpsimoe. Metamopdo3 (pa3BuTHE C
MIPEBPAILCHUEM ): TIOJIHBINA U HETIOJTHBIH.

Jlabopamopnsie u npaxmuyueckue padoomaol.

O3HakoMIIEHHE C OpraHaMU OMOPHI U JIBIXKEHUS Y dKUBOTHBIX.

N3yuenue crnocoOOB MOTJIONIEHHUS MUY Y dKUBOTHBIX.

N3yuenune cnocoOOB AbIXaHUS y )KUBOTHBIX.

O3HaKOMIIEHHE C CHCTEMaMH OPraHOB TPAHCIIOPTA BEUIECTB Y JKUBOTHBIX.

N3yyeHne noKpoBOB TeJa y )KUBOTHBIX.

N3yueHue opraHoB 4yBCTB Y KUBOTHBIX.

®opMHUpPOBaHUE YCIOBHBIX PEQIIEKCOB Y aKBAPHUYMHBIX PbIO.

Ctpoenue siilia 1 pa3BUTHE 3apOJIbIIIA ITULBI (KYpHULIBI).

3. CucremaTnyecKue rpynnbl ;KUBOTHBIX

OCHOBHBIE KAaTeropuM CUCTEMATUKH KUBOTHBIX. Bua Kak OCHOBHas
cUCTeMaThyecKasl Kareropus >kuBoTHbIX. Knaccuduxanus xuBotHeix. Cucrema
KUBOTHOro Mupa. CHCTeMaTHYeCKHe KaTerOpuM JKUBOTHBIX (LApPCTBO, THII,
KJIacC, OTpsiJ, CEMEWCTBO, POJA, BHJA), HUX COMNOJYMHEHHE. buHapHas
HOMeHKJIaTypa. OTpaxkeHue COBPEMEHHBIX 3HAHUH O TMPOUCXOXKICHUU U
POJICTBE )KMBOTHBIX B KJIaCCU(PUKAIIUH )KUBOTHBIX.

OIHOKJIETOYHBIE  JKUBOTHBIE  —  MPOCTEUIIHE. Ctpoenue u
KU3HEACATEIBHOCTh  MpocTedmux. Mecroobutanue W 00pa3  KU3HM.
OO6pazoBaHue UUCTHI PU HEOIATONPUATHBIX YCIOBUAX cpeabl. MHOrooOpasue
MMPOCTENIINX. 3HAYECHHE MPOCTEUIINX B TMPUPOAEC U JKU3HH 4YEJOBEKa
(oOpa3zoBaHue 0CaTOYHBIX ITOPOJI, BO30YAUTENH 3a00I€BaHUM, CAMONOTHICCKHE
Buzbl). Ilytu 3apaxeHuss 4emoBeka M Mepbl NPOPUIAKTHKH, BbI3bIBA€MbIE
OJIHOKJIETOYHBIMHU KUBOTHBIMH (MAJISIPUNHBIN IJ1A3MOIUN).

Jlabopamopnvie u npakmuueckue pabomul

UccnenoBanune ctpoeHus HHPYy30puu-Tydeabku H HaOmoneHue 3a eé
nepeaBKeHueM. M3yduenrne xeMoTakcuca.

MHuoroo6pa3ue npocTeimmx (Ha TOTOBBIX IIpernaparax).

W3roroBnenre Mojenu KIETKM mpocrtedmero (améobl, HH)Y30puu-
Ty(deJbKU U APYTOE.).

MHorokyierounble  KHBOTHble.  KumeuHomosnoctHble.  OOmias
XapaKTEePUCTHKA. MecroobOurtanue. Ocobennoctu CTpPOCHUS u
KU3ZHEEATEIIbHOCTH. OJKTOJAEpMa M JHTOJAepMa. BHyTpHUIOJIOCTHOE U
KJIEeTOYHOe TnepeBapuBaHue numM. Perenepanusi. Pednekc. becnosnoe
pa3MHOXkeHue (rmouxkoBaHue). IlonoBoe pasmHoxkeHue. ['epmadpoauTU3M.



Pa3nenpHOMONBIE KUIIEYHOMOJIOCTHBIE. MHOroo0pasue KHUIIEYHOMOJIOCTHBIX.
3HaueHUE KHUILEYHOIOJIOCTHBIX B MPUPOJIE M KU3HU 4YenoBeka. KopasioBsie
MOJIMIIBI U UX POJIb B prh00Opa30BaHUU.

Jlabopamopnule u npakmuyeckue pabomot.

UccnenoBanne CTpoeHHS TPECHOBOAHOW THUIAPHI U €€ Mepe/BUKEHUS
(IIKOBHBIN aKBapUYyM).

UccnepoBanue nuTaHus TUIPHl JaQHUSIMH M IUKIONAMH  (IIKOJBHBIM
aKBapuyMm).

N3rotoBiieHre MOI€NN IPECHOBOHOM THPHI.

Ilnockue, Kpyriable, KoJb4aTblie 4epBH. OOmIas XapaKTEPHUCTHKA.
OCOOEHHOCTH CTPOCHHUSI M JKU3HEICATECIIBHOCTH IUIOCKUX, KpPYIJIBIX H
KOJbYATHIX dYepBeil. MuorooOpasue uepBeil. [lapasuTudeckue IUIOCKHUE H
KpyTiibie yepBu. [[ukipl pa3BUTHS IEYEHOYHOTO COCATBIINKA, OBIUBETO IICTIHS,
YeJI0BEYECKOU ackapuabpl. UepBU, UX MPUCIOCOOJICHUSI K Mapa3uTu3My, Bpel,
HAHOCHUMBIM 4YEJOBEKY, CEIbCKOXO3SIMCTBEHHBIM PACTCHUSIM U >KUBOTHBIM.
Mepbl 10 HOpenynpexACHUI0 3apaXKeHUs Mapa3uTUUYECKUMU YepBSIMU. Poiib
YyepBeil Kak moyBooOpa3zoBarTesei.

Jlabopamopnvie u npakmuueckue padbomal.

HccnepoBanre BHEIIHErO CTPOEHHS A0KIAeBOoro uepss. Habmonenue 3a
peakLmen 10KI€BOro YepBs Ha pa3pakKUTeIu.

UccnenoBanre BHYTPEHHETO CTPOEHUS MOXKIEBOrO 4YepBsi (Ha TOTOBOM
BJIQYKHOM IIpenapaTe U MUKPOIIPENapare).

N3yuenune npucnocoOiaeHni mapa3uTUYECKUX YepBeil K mapasuTusMy (Ha
TOTOBBIX BJIAYKHBIX U MUKpOIIpEraparax).

Ynenucronorue. O6mas xapakrepuctuka. Cpenpl xu3zHu. Bueminee u
BHYTPEHHEE CTPOCHHE UICHHUCTOHOTMX. MHoroo0pa3sue YICHUCTOHOTHUX.
[IpencraButenu Ki1accos.

PakooOpaszubie. OCOOEHHOCTH CTPOCHHUS U )KU3HEACSITEILHOCTH.

3HadyeHue PakooOpa3HbIX B MPUPO/IC U KU3HHU YEIIOBEKA.

[TaykooGpaznbie. OCOOCHHOCTH CTPOCHHS U KU3HEACATEILHOCTH B CBSI3U
C KM3HBIO Ha cymie. Knemu — BpeAuTeNnu KyJbTYPHBIX PACTEHUNM U MEpBI
O60prObl ¢ HuUMU. [lapasuTudeckue KiemM — BO30YAUTENTH W TEPEHOCUYUKHU
omacHbIX OoJsie3Hed. Mepbl 3amuThl OT KIemed. Ponp kiemeit B
OYBOOOPA30BAHUH.

Hacekompie.  OCOOEHHOCTH ~ CTPOGHHUS W IKU3HENCATEIHbHOCTH.
PazMHOKE€HHE HACEKOMBIX M TUIBI pa3BUTHSA. OTpsanbl HACEKOMBIX:
[Ipssmokpeuible,  PaBHOKpbLIbIE,  [lomykecTkokpbuible,  Uemyekpbuible,
Kectkokpbuisie, Ilepenonuarokpeuisie, JIBykpbuible u npyrue. Hacekomble —
NEPEHOCYMKHU BO30YJUTENEH M Mapa3uThl YeOBEKAa M JOMAIIHUX >KHUBOTHBIX.



Hacexkomble-BpeauTenu caja, oropoja, noiis, jeca. Hacekomsle, cCHUXaromue
YUCIICHHOCTh BpEAWTeNIe pacteHud. lloBeneHne HACEKOMBIX, HHCTHUHKTBHIL.
Mepbl 1O COKpAIICHUIO YHCICHHOCTH HACEKOMBIX-BpEOUTEIECH. 3HAUYCHUE
HAaCEKOMBIX B PUPOJE U )KU3HH YEIIOBEKA.

Jlabopamopnsie u npakmuyueckue padoomol.

HccnenoBaHue BHEIIHETO CTPOECHUS HACEKOMOIO (Ha MpUMEpPE MalCKOro
KYyKa WIH IPYTUX KPYIHBIX HACEKOMBIX-BpPEAUTEIEH).

O3HakOMIIEHHE C Pa3TUYHBIMU TUIIAMH PA3BUTHUSI HACEKOMBIX (Ha IPUMEPE
KOJUICKIIHH ).

Moutrockn. OOmasi xapakrepuctuka. MecTooOWTaHHE MOJUTIOCKOB.
CrtpoeHue ¥ MpoUecchl )KU3HEACATEIbHOCTH, XapaKTEpHbIE sl OPIOXOHOTHUX,
JIBYCTBOPYATBHIX, TOJOBOHOTUX MOJUIIOCKOB. YepThl NpUCHIOCOOIEHHOCTH
MOJUIFOCKOB K cpeae oOuTaHus. Pa3mMHOkeHHME MOJUTIOCKOB. MHOrooopasue
MOJUTIOCKOB. 3HaY€HUE MOJUTFOCKOB B IPUPOE U KU3HU YETIOBEKA.

Jlabopamopnsie u npakmuyueckue padoomol.

HccnepoBanre BHEIIHETO CTPOCHUSI PAKOBUH MPECHOBOIAHBIX U MOPCKHUX
MOJUIFOCKOB  (pakoBUHBI 0€33yOKH, TNEpJOBHUIIbI, MPYJAOBHKA, KATYyIIKH U
JIPyTHE).

Xopaossblie. O01Iast XapakTEPUCTUKA. 3apOJIbIIIEBOE PA3BUTHE XOPAOBBIX.
Cucremarnueckue Tpynnbl XophoBbiX. [loatun becuepenHbie (TaHLIETHHK).
[Toatun Yepenusie, winu [l03BOHOYHBIE.

Pei0b1. OOmiast xapaktepuctuka. MecTooOMTaHHWE U BHEIIHEE CTPOCHUE
pb16. OCOOEHHOCTH BHYTPEHHETO CTPOEHUS U MPOILIECCOB KUZHEACATEIbHOCTH.
[Ipucnoco6iaeHHOCTh PBIO K yCIOBUSIM 00MTaHUS. OTINYUS XPAIIEBBIX PbIO OT
KOCTHBIX pblO. Pa3MHOXeHue, pa3BUTHE M MUTpalUs pbl0O B MPUPOJIE.
MHuoroo6pasue psi0, OCHOBHBIE CHCTEMAaTUYECKUE TPy pbl0. 3HAUCHHE PHIO
B IIPUPOJIE U KU3HU YeTIOBEKA. XO3SMCTBEHHOE 3HAYCHHE PhIO.

Jlabopamopnsie u npaxmuyueckue padoomol.

HccnegoBanre BHEIIHETO CTPOEHUSI U OCOOCHHOCTEM TMepeBHKEHUS
pBIOBI (Ha MpUMepe KUBOM PHIOBI B OaHKE C BOJIOM).

HccnenoBanne BHYTPEHHETO CTPOEHUS PBIOBI (Ha MpUMEpe TOTOBOTO
BJIQKHOTO TIpernapara).

3emHoBoaHbIe. O01Ias XapakTepucTuka. MecTooOuTaHne 3eMHOBOTHBIX.
OcoOeHHOCTM ~ BHENIHET0 M BHYTPEHHEr0  CTPOEHHMs,  IPOILIECCOB
KU3ZHENIEATEIbHOCTH, CBSI3aHHBIX C BBIXOJOM 3€MHOBOJHBIX Ha CYIIY.
[Iprcnoco0aeHHOCTh 36MHOBOAHBIX K KM3HH B BOJI€ U Ha cyiie. PasmHoxeHue
U pa3BUTHE 3E€MHOBOJHBIX. MHoOrooOpa3ue 3e€MHOBOJHBIX MU HUX OXpaHa.
3HaueHHEe 36MHOBO/IHBIX B MPUPOJIE U )KU3HU YeJIOBEKA.



IIpecmbikaomuecst.  OOmas  xapaktepuctuka.  Mecroobutanue
npecMbIKaomuxcsi. OCOOCHHOCTH BHEIIHETO W BHYTPEHHETO CTPOCHUS
npecmbikatomuxcs. [lpoueccsl  ku3HeaesTeNbHOCTU. [IpucnocoO0IeHHOCTD
NPECMBIKAIOIIMXCA K JKA3HM Ha cyme. Pa3MHOXKEHWE W pa3BUTHE
npecMmbIkaromuxcs. Perenepanus. MHOroo0pasue NpPECMBIKAIOIIMXCS H HX
OXpaHa. 3HaYeHUE NPECMBIKAIOLIUXCS B IPUPOJIE U KU3HH YETIOBEKA.

Hruobl. OOmas xapakrepuctuka. OCOOCHHOCTH BHEIIHETO CTPOCHMS
ntull. OCOOEHHOCTH BHYTPEHHETO CTPOCHUS U MPOLIECCOB KUZHEEATEIbHOCTH
ntull. [Ipucnoco6nenus ntuil k nonéry. [lopenenue. PazmMHuoxkeHue u pazputue
ntuil. 3abota 0 moTtoMcTBe. Ce30HHBIE SIBJICHMSI B KM3HM NTHUIl. Murpauuu
NTUL, UX U3ydeHue. MHorooOpasue nruil. DKOJOTMYECKHE TpYMIbl OTHL (IO
BbIOOpY YyuHTeNlss Ha MNOpuMepe TpEX OHKOJOTMYECKUX TPYHI C Y4ETOM
pacnpocTpaHeHHusl NTUL B peruone). [Iprcrnoco0aeHHOCTh NTUL K PAa3IUYHBIM
YCJIOBUSAM Cpelibl. 3HAYEHUE NITUL B IPUPOJE U KU3HU YEIIOBEKA.

Jlabopamopnsie u npakmuyueckue padoomol.

HccnenoBanne BHEIIHErO0 CTPOEHUS M NEPHEBOrO IMOKpOBa NTHIl (HA
npuMepe uydesa NTUIl 1 Habopa MepbeB: KOHTYPHBIX, ITyXOBBIX U MyXa).

HccnenoBanne 0COOEHHOCTEN CKEIETA MTUIBL.

Muaekonuraomue. OOmas  xapakrtepuctuka.  Cpenpl  KHU3HU
MieKonuTamux. OCOOEHHOCTH BHEITHETO CTPOEHUS, CKEJIETa U MYCKYJIaTyphl,
BHYTPEHHEro crpoeHusd. lIpomeccel KU3HEACATEIBHOCTU. Y CIIOKHEHME
HepBHOM cucteMsbl. [loBenenue muiekonuraromux. Pa3MHOXKEHUE U pa3BUTHE.
3a00Ta 0 MOTOMCTBE.

[TepBo3Bepu. OnpHomnpoxonubie (sifnexnanymme) u Cymuarbie (HHU3IINE
3Bepu). IlnaneHtrapHbie MiekonuTaromme. MHOrooopasue MIEKOMUTAIOIIUX
(1o BBIOOPY yuuTENs U3y4aroTCsa 6 OTPSAIOB MIIEKOMUTAIONINX HA IPUMEPE JIBYX
BUJIOB M3 Kaxaoro otpsana). HacexomosimHble U Pykokpbuibie. ['pbI3yHBI,
3aitieoOpazubie. XuniHsie. Jlactonorue u Kutoobpasusie. [lapHOKONBITHBIE U
HemapuokonwitHbie. Ilpumatel. CemeiicTBa oTpsna XwulHble: co0aybH,
KOIIIaYbU, KYHbH, MEBEKbH.

3HaueHue  MJICKONMHTAIOIIUX B MPUPOAE M  KU3HM  YEJIOBEKa.
Muekonuraroiue — NepeHOCYUKH BO30yAUTENEH OnacHbIX 3a001eBaHuil. Mepbl
O00pbOBI ¢ TpbI3yHaMU. MHOT000pa3ue MIEKOMUTAIOIIUX POJTHOTO Kpasi.

Jlabopamopnwie u npakmuyeckue pabomol.

HccnenoBanne ocoOEHHOCTEN CKeIeTa MICKOMUTAIOIINX.

UccnenoBanne ocobeHHOCTEN 3yOHOM CHCTEMBI MIICKOTTUTAIOIIUX.

4. Pa3BuTHE )KUBOTHOIO MHpa Ha 3emuie

OBOJIIOIIMOHHOE PAa3BUTHE >KUBOTHOTO MHpa Ha 3emiie. YCIOKHEHHUE
KUBOTHBIX B ITPOIECCE IBOIIOLMH. /[0Ka3aTenbCTBa 3BOIIOIUOHHOIO PAa3BUTHS



XKUBOTHOTO Mupa. I[lameontosorusa. Mckomaemple OCTATKH KUBOTHBIX, HX
n3ydyeHre. MeTosibl M3y4eHHUsI MCKOMAeMbIX OCTAaTKOB. PecraBpanus NpeBHUX
KUBOTHBIX. «KMBBIE HICKOMIAEMBIE)» JKUBOTHOT'O MUPA.

JKuzHb KUBOTHBIX B Boj€. OJHOKJIETOYHBIE XKUBOTHBIE. [IponcxoxaeHne
MHOTOKJIETOYHBIX JKUBOTHBIX. OCHOBHBIC ATallbl 3BOJIIOIUM OECIIO3BOHOYHEBIX.
OcHOBHBIE 3Talbl SBOJTIONU TO3BOHOYHBIX )KUBOTHBIX. BhIMeEpIlie )KUBOTHBIE.

Jlabopamopnsie u npakmuueckue padoomol.

HccnenoBanne NCKOMAaeMbIX OCTATKOB BBIMEPIIIHNX KMBOTHBIX.

5. ZKMBOTHBIE B IPUPOAHBIX CO00IIECTBAX

KuBoTHeie W cpena oOutanus. BiusHue cBera, TemmepaTypel U
BJI&KHOCTU Ha JKUBOTHBIX. [IpuCrOCOOIEHHOCTh dKUBOTHBIX K YCIOBUSM CPE/IbI
oOuTaHus.

[Tomynsiuy )KUBOTHBIX, UX XapaKTEepUCTUKU. OAUHOYHBIA U TPYIIIOBOM
oOpa3 xku3HU. B3auMOCBA3M KUBOTHBIX MEXKIy COOOH U C JAPYTHMH
opranu3zMami. [IuiieBbie CBA3U B MPUPOJHOM cooOiecTBe. [IumieBbie ypoBHH,
JKOJIOTUYECKAs mupaMuia. JKOCUCTEMA.

JKuBOTHBIM MuUp TpUPOAHBIX 30H 3eMyid. OCHOBHBIE 3aKOHOMEPHOCTH
pacnpeaeneHus >KMBOTHBIX Ha ruiaHete. dayHa.

6. 7ZKHBOTHBIE H YeJIOBEK

Bo3neiicTBre 4denoBeka Ha dKUBOTHBIX B MPUPOJE: MPAMOE U KOCBEHHOE.
[IpombiciioBbI€ KHBOTHBIE (PHIOOJIOBCTBO, OxO0Ta). BeneHue mnpombicia
YKUBOTHBIX HA OCHOBE HAYYHOTO MOJIX0/a. 3arpsi3HEHUE OKPY KalOIIei Cpeibl.

OnomarntHuBaHue XUBOTHBIX. CeleKIus, Mopoabl, HCKYCCTBEHHBIN O0TOOD,
JUKUE TPEIKU JTOMAIIHUX >KUBOTHBIX. 3HAYEHHUE JOMAIIHUX >KUBOTHBIX B
KA3HU 4YeNloBeKa. JKMBOTHBIE CEJIBCKOXO3SWCTBEHHBIX yroaui. MeTombl
OOpBOBI C KUBOTHBIMHU-BPEIUTEIISIMHU.

l'opon kak ocobasi HCKYCCTBEHHas cpena, CO3JaHHas 4YeJIOBEKOM.
CuHaHTpOMHBIE BUJIBI )KUBOTHBIX. YCJIOBHUS UX OOWTaHMsS. becro3BOHOUHbIE U
MO3BOHOYHBIE KUBOTHBIE TOpOAa. AJlanTaius >KMBOTHBIX K HOBBIM YCJIOBHUSIM.
PexpeanmonHblii Mpecc Ha >KUMBOTHBIX JUKUX BHUJOB B YCIOBHUSIX TOpOAA.
besnam3opubie  nomamHuE  KUBOTHbIE. [IuTtoMHMKM.  BoccraHoBieHue
YUCJICHHOCTH PEIKUX BHJIOB J>XHBOTHBIX: 0CO0O0 OXpaHSIEMbIC TNPUPOITHBIC
tepputopun (OOIIT). KpacHas kaura Poccuu. Mepbl coXpaHeHUs! )KUBOTHOTO
MHpA.

9 KJIACC
1. YeaoBek — OMOCOLMAJIbHBIN BHJT
Hayku o uenoBeke (aHaTomusi, (PU3UOJIOTHUS, TICUXOJIOTHS, aHTPOTIOJIOTHS,
TUTUEHA, CAHUTApUS, DSKOJIOTUSl 4YeloBeKa). MeTolbl M3y4YeHHUsl OpraHuzma



YeJIOBEKa. 3HAYEHUE 3HAHMKM O YEJIOBEKE JJIi CaMONO3HAHUS M COXPaHEHUS
310poBbs. OCOOEHHOCTH YeNoBeKa Kak OMOCOIUAIBHOTO CYIIECTBA.

MecTo 4enoBeka B CHCTEME OpPraHMYECKOro mupa. YenoBek Kak 4acThb
npupobl. CHCTEMAaTUUYECKOE MOJIOKEHNUE COBPEMEHHOTO 4enoBeka. CXOIICTBO
YeJoBeKa C  MJICKONUTAIMMH. OTiauuve 4YeloBeKa OT  [PUMAaTOB.
Jloka3aTenbCTBa XMUBOTHOIO ITPOMCXOKICHHUS 4elIoBeKa. UYeloBEK pa3yMHBIN.
AHTpomoreHe3, ero JTamnbl. buonorudyeckue U couuaigbHble  (PAKTOPbI
CTAaHOBJICHHUSI Y€JIOBEKA. YeIOBEUECKUE Pachl.

2. CTpyKTypa OpraHusma 4yejioBeKa

Ctpoenne u xuMudeckuid coctaB kiaeTkn. OOMEH BeIeCcTB U
MpEBpalllCHHE DJHEPruud B KJIeTke. MHorooOpasue KIETOK, HX JIeJICHUE.
HyxnennoBbie kucinoThl. ['eHbl. XpoMocombl. XpoMOCOMHBIN Habop. Mutos,
Mero3. CoMaTH4YecKHe U MOJIOBbIE KIETKU. CTBOJIOBBIE KJIETKU. THIIBI TKaHEH
OpraHu3Ma 4YeJIOBeKa: SNUTEINAIbHbIE, COETUHUTEIbHBIE, MBIIIICUHbIE, HEPBHAS.
CaoiicTBa TkaHel, ux ¢yHKuuA. OpraHbl U CUCTEMbl OpraHoB. OpraHu3M Kak
eauHoe 1enoe. B3aumMoCBA3b OPraHOB M CUCTEM KaK OCHOBA TOMEOCTA3a.

Jlabopamopnuie u npakmuueckue padbomal.

N3ydyeHne MHKPOCKOIMYECKOTO CTPOEHHMs] TKaHed (Ha TOTOBBIX
MUKpOIIpenaparax).

Pacnio3naBanue opraHoB ¥ CUCTEM OPTraHOB uesioBeka (1o Tabauiam).

3. HeiporymopaJjibHasi peryjasiums

HepBHas cucrema yenoBeka, €€ opraHus3auus W 3HadeHue. Helponsl,
HEPBBI, HEpBHBIE Y3Ibl. Pedekc. Pednexkropnas ayra.

Peuenrtopsl. JIByXHEHpOHHbIE M TPEXHEUPOHHBIE pe(IECKTOPHBIE AYTH.
CnuHHOM MO3r, ero crpoeHne U (QyHkuuu. Pedraexkcbl COMHHOTO Mo3ra.
['onmoBHOM MO3T, ero crpoenne U ¢GyHKIMU. bonbime nomymapus. Pediaexcbr
roJIOBHOTO Mo3ra. be3yciioBHbIe (BpOXAEHHBIC) U YCIOBHBIE (IPUOOPETEHHDIE)
pednekcel. CoMatuueckas HepBHasi cucrema. BereratuBHas (aBTOHOMHasi)
HepBHas cucteMa. HepBHas cuctema kak enuHoe enoe. Hapymenus B pabote
HEPBHOW CHUCTEMBI.

I'ymopanbhast perynsauust QyHKIUNA. ODHIOKpUHHAs cucTteMa. JKesessl
BHYTpEHHEU cekpeunu. JKenes3bl CMEIaHHOW cekpeunu. ['opMoHBI, UX POJIb B
peryiasiuun  (pU3MOJIOTHYECKUX (DYHKIMI OpraHusma, pocTa U pa3BUTHS.
Hapymenue B pabore 3HAOKpUHHBIX Kej€3. OcoOeHHOCTH pedIEeKTOPHON U
TYMOPaJIbHOU PETYISAIUN (DYHKIIMA OpraHu3Ma.

Jlabopamopnvie u npakmuueckue padomeol.

N3ydenue roJoBHOro MO3Ta 4yesioBeKa (Mo MyJIsKaMm).

N3ydenune namMeHeHns pa3mepa 3payka B 3aBUCUMOCTH OT OCBEILIEHHOCTH.

4. Onopa ¥ JIBHKEHUE



3HauYe€HHE ONOPHO-ABUTATENbHOTO anmnapara. CKeleT 4esloBeKa, CTPOCHHE
ero ormenoB u (GyHkmuu. KocTu, MX XUMUYECKHU COCTaB, CTPOCHHE. THIIBI
kocted. PocT kxoctedt B mnuHy U ToimuHy. CoenuHeHue kocteil. Ckenet
rojioBel. Ckener TynoBuina. CkeneT KOHEUHOCTeH U UX 1mosicoB. OCOOEHHOCTH
CKEJeTa 4YEJIOBEKAa, CBA3AHHBIE C  NPAMOXOXKJICHHEM H  TPYJIOBOU
NEATEIBHOCTBIO.

Mprieunas cucrema. CTpoeHue u (yHKIMU CKEJNETHBIX MbIil. PadoTa
MBIIIILL: CTAaTUYEeCKas M JIMHAMHU4YeCKas, MBIl crudareian W pa3rudaremnu.
Ytomnenue wsbimn. l'unoguHamus. Posib  IBUraTesbHOM AaKTUBHOCTH B
COXPAaHEHUH 3I0POBBSI.

Hapymienust onopHo-aBUraTeabHOl CUCTEMbl. BO3pacTHbIE W3MEHEHUS B
ctpoeHnn Kocrted. Hapymenue ocanku. llpenynpexiaeHue HCKpUBIEHUSA
MO3BOHOYHMKA U pa3BUTHUs Tuiockoctonus. IlpoduiiakTika TpaBMatuszma.
[TepBas nomomnip Mpy TpaBMax OMOPHO-ABUIATEIBLHOIO amliapara.

Jlabopamopnsie u npakmuyueckue padoomol.

Hccnenoanne CBOMCTB KOCTH.

N3yuenune cTpoeHus KocTen (Ha MyJIsbKax).

N3yuenue cTpoeHus MO3BOHKOB (Ha MYyJISDKAX).

Omnpenenenre riOKOCTH MO3BOHOYHUKA.

N3MepeHne Maccel 1 pocTa CBOEro OpraHu3ma.

N3yyeHne BIMSAHHUS CTATUYECKOM W JTUHAMHUYECKOW HArpy3Kd Ha
YTOMJICHHE MBIIIII.

BrisiBiieHME HapyLLIEHUSI OCAHKH.

Ornpenenenne Npu3HaKOB IIOCKOCTOIIHS.

OxkazaHue nepBoy MOMOIIM PU MOBPEKICHUN CKEIIETa ¥ MBI,

5. BHyTpeHHss cpeaa opraHusma

Buytpennsis cpena u e€ dyukuuu. DOpMEHHBIE DJIEMEHTHI KPOBH:
SPUTPOLIUTHI, JIEUKOIUTHI M TPOMOOUUTHL. MalloKpoBHE, €ro MPUYUHEI.
KpacHslil KOCTHBIN MO3T, €ro posib B opranusme. [lnazma kposu. [locTosHCTBO
BHYTpeHHEH cpenbl (romeoctas3). CBEpThiBaHUE KpoBU. [ pynmbl kpoBu. Pesyc-
dakrop. [lepenuBanue kpoBu. JJIOHOPCTRBO.

Nmmynnter u ero Buapl. DakTopbl, BIUAKOIINE HA HWMMYHHUTET
(npuoOpeTéHHbIE UMMYHOES(DUIIMTHI): paualliOHHOE 00JyYeHHE, XUMUYECKOEe
OTpaBJieHHWEe, TOJIOJaHWE, BOCHAJEHUE, BUpPYCHbIe 3a0osieBanusi, BUY-
uHpexus. BunoukoBas xenesa, muMdaTHIecKre y3ibl. Bakimabl 1 1e4eOHbIe
ceiBopoTKU. 3HadeHue padot JI. [lacrepa m M.M. MeunukoBa 1Mo u3y4eHUIO
MMMYHUTETA.

Jlabopamopnwie u npakmuyeckue pabomol.



N3yueHne MHKPOCKOIMYECKOIO CTPOEHUS KPOBU YEJIOBEKA U JISATYILIKH
(cpaBHEHHME) Ha TOTOBBIX MUKpOIpENapaTax.

6. KpoBooOpamenue

Opranbl kpoBooOpamienus. CtpoeHue u pabora cepana. ABTOMaTH3M
cepaua. CepaeyHbll IUKJ, €ro JJIMTEIbHOCTh. bonpmiold W Manblii Kpyru
KpoBooOparnienus. JIBmxenne kpoBu mo cocyaam. Ilynbc. Jlumdaruueckas
cucteMa, TMMGOOTTOK. Perymsiust nesTeabHOCTH cep/ilia U cocyaoB. ['uruena
CEplIEYHO-COCYAUCTOM  cucTeMbl. [IpodumakTuka cepaeuyHO-COCYIUCTHIX
3a0oneBanuil. [lepBas momols Ipu KPOBOTCUEHUSIX.

Jlabopamopnsie u npakmuyueckue padoomol.

N3mepenne KpoBsIHOTO IaBJICHHUS.

OmnpenenenHne myJibca U YUCJIA CEPACYHBIX COKPALIEHUI B IIOKOE M IOCIIE
JO3UPOBAaHHBIX (PU3NUYECKUX HATPY30K Y YEJIOBEKA.

[lepBas moMo1b Npu KPOBOTEUECHHUSIX.

7. JAbIxaHue

Jlpixanne m ero 3HauyeHune. Oprasvsl napixaHud. JI€rkwme. B3aummocssa3b
CTpO€HHUsI U (YHKIMI OpraHoB AbIxaHWs. ['a3000MeH B JETKUMX M TKAHSX.
KXn3HeHHas EMKOCTB JIETKUX. MeXaHn3MBbl AbIXaHus. J[pIXaTeabHble IBUKCHUS.
Perynsauust 1brxanus.

Nudeknmonnsie 0o0Jie3HU, MepeIaroIuecs yepes BO3/YX,
OpeaynpexIeHue BO3QYyIIHO-KamneabHbIX HHGpekuuid. Bpen TtabakokypeHus,
ynoTpeOeHnss HapKOTUYECKMX M TICUXOTPOMHBIX BemlecTB. Peanumanus.
Oxpana Bo3aymHON cpenbl. OkazaHue NEPBOM MOMOIIM MPH TMOPAKEHUH
OpraHoOB JIbIXaHHUS.

Jlabopamopnsie u npaxmuyuecxkue padoomol.

N3mepenune o6xBata rpyiHOM KJIETKH B COCTOSIHUU BJI0Xa U BbIAOXA.

Omnpenenenre 4acTOThl JAbIXaHUSA. BiMsHHME pa3nuyHbIX (PAKTOPOB Ha
YacTOTY JbIXaHUS.

8. Iluranue u nuIIEeBapeHue

[TurarenpHbIe BellecTBa U MUIIEBbIE MPOAYKTHI. [InTaHue u ero 3HaueHue.
[TumeBapenue. Opranbl NUIIeBapeHus, UX CTpoeHue U QyHKIuH. OepMeHTHl,
UX poiib B muieBapeHuu. [lumeBapenrue B poToBoi mojocT. 3yObl U YXO[ 3a
HuMu. [luieBapeHue B KelyJke, B TOHKOM M B TOJICTOM KHUIIIEYHHKE.
BcacbiBanue nurarenbHbIX BellecTB. BcacbiBanue Boibl. llumieBapuTenbHbIe
JKEJIe3bl: IEYECHb U MOKEITy J0YHAs JKelle3a, UX POJIb B MUIIEBAPEHUH.

MukpoOnom yenoBeka — COBOKYITHOCTh MUKPOOPTaHU3MOB, HACEISIOIINX
OpraHu3M uesnoBeka. Peryisuus numeBapeHus. MeToabl M3y4eHHs] OpraHOB
nunieBapenus. Padbotsr M.I1. [TaBnoga.



I'uruena nutanusd. [lpegynpexieHre rIUCTHBIX U KETyI0YHO-KUIIIEYHBIX
3a00JIeBaHM, THUIIEBBIX OTpaBICHUN. BiusHue KypeHHs M aJKorojisi Ha
NUIIEBAPECHUE.

Jlabopamopnule u npakmuyeckue pabomot.

UccnenoBanue nericTBrsi GepMEHTOB CIIFOHBI HA KpaxMall.

HabGnronenue neicTBUS KEIyJOYHOTO COKa Ha OCIKH.

9. OOMeH BelIecTB U MpeBpallleHue IJHEPrun

OOmeH BemiecTB M NpEBpallleHHUEe HHEPrUM B OpraHU3Me YeloBeKa.
[Inactuyeckuit u sHepreTuyeckuii ooMeH. OOMEH BOJIbl U MUHEPAJIBHBIX COJIEH.
OOmeH GenKoB, YTIIEBOJOB U KUPOB B OpraHu3Me. Perymsius oOMeHa BelecTs
Y TIPEBpAILCHUS DHEPTUH.

ButaMunbl U UX poiib 11 opranusma. IloctyieHnre BUTaMUHOB C TTUILIEH.
CuHTe3 BUTAaMHHOB B OpraHu3Me. ABUTAaMUHO3bl U TUIOBUTAMHHO3BI.
CoxpaHeHre BUTAMHUHOB B THIIIE.

Hopwmsl u pexxum nutanus. PanronanbHoe nuTaHue — (pakTop yKpernieHus
3n10poBbs. Hapyiienne oOMeHa BeIecTB.

Jlabopamopnule u npakmuyeckue pabomot.

Uccnenosanne cocraBa MpoayKTOB TUTAHUS.

CocTaBiieHME MEHIO B 3aBUCUMOCTH OT KaJJOPUMHOCTH TUIIIH.

Cnoco0bl coxpaHeHHs] BATAMUHOB B MUILEBBIX MTPOTYKTaX.

10. Koxka

Crpoenue u ¢ynkiuu koxu. Koxka m e€ mpomsBomnbie. Koxa u
TepMoperyJsitusa. Bivsaue Ha KoKy (pakTOpOB OKPYKArOIIEH CpeIbl.

3akanuBanue M ero poJib. CrocoObl 3akanuBaHus opraHu3ma. ['uruena
KOKU, THTUEHUYECKUE TPeOOBaHUS K OJiexk e U 00yBHU. 3a00€BaHUS KOXKU U UX
npenynpexaenus. I[Ipodunaktuka u TiepBas TMOMOIIL MPU TEIJIOBOM H
COJIHEYHOM YyJiapax, 0’Korax 1 0OMOPOKEHHUSX.

Jlabopamopnsie u npaxmuyueckue padoomol.

HccnenoBanue ¢ mOMOIIBIO JIYIIbI THUIBHOW U JIAJIOHHOM CTOPOHBI KUCTH.

OnpeneneHue )KUPHOCTH PA3IMYHBIX YYACTKOB KOXKH JIULIA.

Onucanue Mep Mo yXoly 3a KOXEW JUla U BOJIOCAMHU B 3aBUCUMOCTH OT
THUIIA KOXH.

Onucanue OCHOBHBIX THTHEHUUYECKUX TpeOOBaHUM K 0J1eXkKe U 00YBH.

11. Beigeaenue

3nauenue BoieneHusa. Opranbl BoiieneHus. Opranbl MOYEBBIIETUTEILHON
CUCTEMBI, UX CTpoeHHEe W (GYHKIUUA. MHUKPOCKOTMYECKOE CTPOCHHUE MOYKH.
Hedppon.  OOpazoBanme  mouu.  Perymsammst ~ moueoOpa3oBaHus U
MOYEHUCITyCKaHUsl. 3a00JieBaHUsSI OPTraHOB MOYEBBIACIUTEIHLHON CHUCTEMBI, HX
NpEeAYNPEKICHUE.



Jlabopamopnsie u npakmuyueckue padoomol.

Onpenenenre MECTOMOOKEHUS MOYEK (Ha MYJISIKE).

Omnucanue Mep NpodUIakTUKU O0JIE3HEN MOYEK.

12. Pa3MHOKeHHMEe M Pa3BUTHE

Oprasbl  penpoaykiuu, cTpoeHne u (QyHKud. [lojoBbie Keme3bl.
[Tonoseie kietku. OmnoaoTBopenre. BHyTpuyTpoOHOE pa3BuTue. BiusiHue Ha
AMOpPHOHATILHOE Pa3BUTHE (PAKTOPOB OKpyxaroiied cpeabl. Ponbl. JlakTarms.
Poct u passutue pe6énka. [lonoBoe co3peBanue. HacnenoBanue npusHakoB y
yenoBeka. HacneacTBeHHble 007€3HM, UX PUYUHBI U TIpeaymnpexaenue. Habop
XPOMOCOM, TOJIOBBIE XPOMOCOMBI, T€Hbl. POJb T€HETUYECKUX 3HAHUU JIs
IJaHupoBaHusl ceMmbu. WMHQekiuu, mnepenarommecss TIMOJOBBIM MyTEM, UX
npoduiiakTHKA.

Jlabopamopnvie u npakmuueckue padbomol.

Onucanre OCHOBHBIX MEp MO MPOQPMIAKTUKE MH(EKIUOHHBIX BUPYCHBIX
3aboneBanuii: CIIM ]I u rematurt.

13. Opradbl 4YyBCTB M CEHCOPHbIE CHCTEMbI

Opranbsl 4yBCTB M HMX 3HauYeHHE. AHanu3aTopbl. CEHCOPHBIE CUCTEMBI.
I'maz u 3penme. Onrtuueckas cucrema riaza. Ceruarka. 3pUTEIbHBIC
peuentopel. 3puTenbHOE BocmpusTue. HapyiieHus 3peHus W UX NPUYUHBIL.
['uruena 3penus.

VYxo u cnyx. CtpoeHne u (QyHKIMU OpraHa ciayxa. MexaHusMm paboThI
ciayxoBoro ananuzaropa. CiyxoBoe Bochnpusitue. Hapymenus ciyxa U ux
npuuuHbl. ['urueHa cioyxa.

Opransl paBHOBECHSI, MBIILIEYHOT'O YYBCTBA, OCSI3aHMs, OOOHSIHUS U BKyCa.
B3anmonelicTBre CEHCOPHBIX CUCTEM OPraHU3MaA.

Jlabopamopnuie u npakmuueckue pabomul

Ornpenenenue oCTPOTHI 3pEHUS Y YETTOBEKa.

N3ydenue ctpoeHus oprana 3peHus (Ha MyJishKe M BJIAXKHOM IIpernapare).

N3ydenue ctpoeHus opraHa ciyxa (Ha MyJisbKe).

14. IloBegeHne U NCUXUKA

[lcuxuka u moBeneHue 4venoBeka. [[0TpeOHOCTH W MOTHBBI TIOBEACHHUS.
ConmansHass 00yCJIOBJIICHHOCTh TIOBEJCHUSI YellioBeKa. PediiexkTtopHas Teopus
noBe/eHus. Bpiciias HepBHas JACATEILHOCTh uelioBeka, padotrel WM.M.
Ceuenonra, WN.II. TlaBnoBa. Mexanu3M oOpa3oBaHUs YCIOBHBIX pPedICKCOB.
Topmoxenne. J(mHaMuueckuil crepeoTurl. Pojib TOPMOHOB B IOBEJICHHM.
HacnencrBeHHble M HEHACJIEACTBEHHBIE MPOTPAMMbl MOBEACHUS y YEIOBEKa.
[TpucnocoOuTENBHBIN XapaKkTep MOBEICHHUS.

IlepBast u BTOpast curHajibHbie cucTeMbl. [lo3HaBaTeNbHAS ACATETLHOCTD
Mosra. Peub u mpinuienue. [lamsate u BHUMaHue. Omounu. HAMBUyanbHbIE



OCOOEHHOCTH JIMYHOCTHU: CIIOCOOHOCTH, TEMIIEPAMEHT, XapaKTep, 0J1apEHHOCT.
Tunel BbICHIEH HEPBHOM JEATENBHOCTH M TemiepaMeHTa. OcOOEHHOCTH
NICUXUKW 4YeJoBeKa. ['mrueHa (U3MYECKOro M YMCTBEHHOro Tpyda. Pexum
TpyJa u otasixa. CoH U ero 3HaueHue. [ uruena cHa.

Jlabopamopnsie u npakmuyueckue padoomol.

N3yuyeHne KpaTKOBPEMEHHOW MAMSTH.

Omnpenenenre 00bEMa MEXaHUYECKOHN U JIOTHUECKOM MaMsITH.

OneHka copMUPOBAHHOCTH HABBIKOB JIOTUUECKOTO MBIITUICHHUS.

15. YeJIOBEK U OKpY KAKOIIas cpeaa

YenoBek 1 OKpykaromias cpeaa. JKOJIOTrHIecKue GakTopbl U UX ACHCTBUE
Ha OpraHuM3M YeJIOBEKa. 3aBUCUMOCTb 3[0POBbSI 4YEJIOBEKA OT COCTOSHUS
OKpyXKaromied cpeabpl. Mukpokaumar Kwiblx nomemieHuid. CoOmoaeHue
IpaBWJ TOBEJACHUS B OKPYXAIOIIEH cpele, B OMNACHBIX M YPE3BbIYANHBIX
CUTYyaIUsX.

310pOBBE YENIOBEKA KaK COlMaibHasl LEHHOCTh. DaKTOphl, HApyLIAIOUIUE
3I0pOBbE: THUIOJUHAMUSA, KYpEHHUE, YNOTPEeOJEHUE ajaKorojs, HapKOTHKOB,
HecOaJaHCUPOBAaHHOE MHUTAHUE, CTPECC. YKPEIUIEHUE 340POBbs: ayTOTPEHUHT,
3aKajvBaHue, JBUTATElIbHAas AaKTUBHOCTh, COAJIAaHCUPOBAHHOE MUTAHUE.
KynpTypa oTHOLIEHH K COOCTBEHHOMY 3/I0POBBIO U 3JI0POBBIO OKPY’KAIOILIKX.
BcemupHas opranuszanusi 31paBoOXpaHeHusl.

YenoBek kak 4acth Ouocdepsl 3emiii. AHTPOIIOTEHHbIE BO3/CHCTBUSA Ha
npupony. YpOauuzamus. [uBwnmmzanus. TexHOreHHbIE HW3MEHEHHS B
okpyxatomel cpene. CoBpeMeHHBbIE TIO0ATbHBIC IKOJIOTHYECKUE MPOOJIEMBI.
3HaueHHUE OXPaHbl OKPYKAIOLIEH CpeJibl Al COXPaHEHUs YEIOBEYECTRA.



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buonorus, 5-6xmacc /ba3ossrit yposens /[laceunuk B.B., Cymatoxun C.B.,
INanonrok 3.1°., u npyrue nox peaakuuei [laceunuka B.B., AkunonepHoe

obmectBo «M3natenbeTBo «IIpocBemenne»

buonorus, 7 knacc bazossiit ypoBens /ITaceunuk B.B., Cymaroxun C.B.,
lNanonrok 3.1'., u npyrue nox penakuuen [laceunnka B.B., AknuonepHoe

obmectTBo "M3naTenscTBO MpocBeiieHue"

buonorus, 8 knacc bazossiit ypoBens /ITaceunuk B.B., Cymaroxun C.B.,
lNanontok 3.I'., u npyrue nox penakuuei [laceunrka B.B., AkimonepHoe

obmectBo "M3aaTensCcTBO NMpocBeiieHue"

buonorus, 9 xnacc bazoseiit yposens /ITaceunuk B.B., Cymaroxun C.B.,
lNanontok 3.1'., u apyrue nox penakuuei [laceunnka B.B., AkiimonepHoe

obmectTBo "M31aTenscTBO MpocBeiieHue"

METO/JUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJISA
Mertoanueckoe mocooue 5-9xin./Ilaceunux B.B., AknmorepHoe 00I11eCTBO

m3aarensbcTBO "lIpocBenienue”



IHNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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