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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo OHMOJIOTMM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS COCTaBJICHA Ha
OCHOBE TpeOOBaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MPOTPaMMBbI
OCHOBHOTO o00miero obOpaszoBanus, npenacrtaBieHHbix B ®I'OC 00O, a Taxxke QenepanbHOM
pabodeii mporpaMMbl BOCTIUTAHUSI.

[Iporpamma mo Owosiornu HampaBiieHa Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYaIOIIMXCS ¥ OPTraHU3alNI0 U3yUeHHsI OMOJIOTHH Ha JIETEIbHOCTHONH OCHOBE.
B mporpamme mo OHOJNIOTHH YYHTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO TpeaMeTa B pealn3alliu
tpeboBarnii ®I'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM W METANPEIMETHBIM pe3yiabTaTaM
oOy4eHHs, a TaKKe peau3alus MEXKIPEJIMETHBIX CBS3€H eCTeCTBEHHO-HAyYHBIX YUeOHBIX
MPEAMETOB HAa YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHuUs.

B mporpamMme mo OHOJIOTHH ONpPENENSIOTCS OCHOBHBIE IIENIM HM3YUEHHUS OHMOJOTHH Ha
YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, TUIAHUPYEMBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI TIO
OWOJIOTUU: JIMYHOCTHBIE, METaNnpeIMeTHbIe, TpeaMeTHbie. [IpeaMeTHble TUTaHUpyeMble
pe3yAbTAThI JaHbI Ul K&KIOTO roJ1a H3y4IeHUs! ONOJIOTHH.

Buosorust pa3BuBaeT MpeiCTaBICHUS O TO3HABAEMOCTH XHUBOW MPUPOABI U METOAax e€
MO3HAHWS, TIO3BOJISIET C(HOPMHUPOBATH CUCTEMY HAyYHBIX 3HAHUH O KUBBIX CHCTEMAaX, YMEHHS HX
MOJTy4aTh, IPUCBAUBATh U IPUMEHSTh B )KU3HEHHBIX CUTYaIIHSX.

buonoruueckass mnoaroroBka oOecrneynBaeT IMOHUMaHWE OOYYAIOUIUMUCS Hay4HBIX
MPHUHIIMIIOB YEIIOBEUECKOW NEATENPHOCTH B TPUPOJE, 3aKIAJbIBACT OCHOBHI JKOJOTHYECKON
KYJIBTYpPBI, 3J0POBOTO 00pa3a KU3HU.

HenssiMu n3yueHust OMOJIOTHU HA YPOBHE OCHOBHOTO 00IIIET0 0Opa30BaHUS SIBJISIFOTCS:

(dbopMupOBaHME CHCTEMbl 3HAaHMM O MpPHU3HAKAX WU Tpoleccax >KHU3HEACATEIbHOCTH
OMOJIOTUYECKUX CUCTEM PA3HOTO YPOBHS OpPraHU3alluu;

dbopMupoBaHHE CHUCTEMBl 3HAaHUH 00 OCOOEHHOCTSX CTPOCHHS, KHU3HEIEATCILHOCTH
OpraHu3Ma 4esloBeKa, YCIOBHIX COXPaHEHUs €ro 310pOBbS;

(dbopMupoBaHHE YMEHMH MNPUMEHATh METO/Abl OMOJOIMYECKOW HayKu I HU3y4deHHUs
OMOJIOTUYECKUX CUCTEM, B TOM UHUCIIE OPraHU3Ma YeJI0BeKa;

(dbopMupOBaHME YMEHHUH MCIIOJIb30BaTh MH(POPMALUIO O COBPEMEHHBIX JOCTHKCHMSX B
oOmactu Ouosoruu i OOBSICHEHHs IPOLIECCOB U  SBJICHUH JKUBOM MpUPOIBI U
AKHU3HEIEATEIbHOCTH COOCTBEHHOI'O OpPraHu3Ma;

¢dbopMupoBaHUE YMEHUH OOBACHATH POJb OHUOJIOTUM B IPAKTHUECKOM JeATeNbHOCTH
mrofied, 3HaueHHe OMOJIOTMYECKOTo pa3HooOpas3us A COXpaHeHHUs Ouocgepbl, MOCIEeACTBUS
NeATeIbHOCTH YEJIOBEKA B IPUPOJE;

(hopMUpPOBaHHE IKOJOTMUECKOM KyJIbTYpPhI B LIEJIAX COXpPAaHEHHsI COOCTBEHHOT'O 37J0POBbS U
OXpaHbl OKpY’KaroIen cpepl.

JlocTikeHue Lenel mporpaMmmbl IO OMOJIOTHH O0ECIIEUUBACTCS PELICHUEM CIIEAYIOIUX
3ajau:

npuobpeTreHue 00yJaroUMMKCS 3HAaHUN O JKUBOW MPHUPOJIE, 3aKOHOMEPHOCTSIX CTPOCHHS,
KHU3HEIEATENBHOCTH U CpefooOpa3yroliell pojil OpraHU3MOB, UYeJIOBEKE Kak OHMOCOIMAIbHOM
CYIIECTBE, O POJIM OMOJIOTHYECKOM HAyKH B MPAKTUUECKOM NEATETbHOCTH JIO/IEH;

OBJIaZICHUE YMEHHMSIMU TPOBOJMTH HCCIEIOBAHUS C HCIOJIb30BaHUEM OHOJOTHYECKOTO
00OpyZ0BaHUs M HAOIOACHUS 32 COCTOSIHUEM COOCTBEHHOTO OPraHU3Ma;

ocBoeHHe NpuéMOB paboThl ¢ OuoJoTHUEeCKOM uH(popMmalueld, B TOM YHUCIE O
COBPEMEHHBIX JIOCTHKEHHUAX B 001aCTH OMOJIOTHH, €€ aHAJIN3 U KPUTHUECKOE OIICHUBAHUE,



BOCIIMTAHHUC 6I/IOJIOI‘I/I‘-ICCKI/I U 3KOJOTNYC€CKH FpaMOTHOfI JIMYHOCTH, TOTOBOU K
COXpPaHEHHIO COOCTBEHHOTO 3/I0POBbSI U OXPaHbl OKPYKAIOIEH CPE/IbI.
OO1ee YncIo 9acoB, OTBEICHHBIX JIJIST U3YUEHUsT OMOJIOTHH, cocTaBisieT 238 JacoB: B 5 kacce —
34 yaca (1 yac B Henento), B 6 kinacce — 34 vaca (1 yac B Henento), B 7 kiacce — 34 yaca (1 gac B
HeJeN0), B 8 Kitacce — 68 yacoB (2 yaca B Hezenio), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).
[Ipeyiaraemslii B mporpaMMe 10 OMOJIOTHH MEepeUeHb Ta00PAaTOPHBIX U MPAKTHUECKUX PadOT
SBIISICTCSI PEKOMEHIaTEIIbHBIM, YIUTEINb JIeNIaeT BEIOOp MpOBeIeHHs TaO0PaTOPHBIX PadoT
OIIBITOB C y‘-IéTOM HHIUBUAYAJIbHBIX 0coOeHHoCTeER O6yanOIHHXC$[, CIIMCKa SKCIICPUMCHTAJIbHBIX
3aJJaHnH, TIpeIaraeMbpIX B paMKax OCHOBHOTO IrOCYJJapCTBEHHOTO 3K3aMeHa 1o ouosiornu.Yactp
a00PaTOPHBIX U MPAKTHYECKUX PAOOT BBIMOIHSIIOTCS C UCTIOIB30BAaHUEM 000PY0BaHUS IIEHTPA
00pa3oBaHuUs €CTECTBEHHOHAYYHOTO ¥ TEXHOJIOTUIECKOTO HarpaBiieHHOCTH «Touka Poctay
uudposoit nadoparopuu. [{udposas nabopaTopus 1o 6GHOIOTUH B OCHOBHOM MIKOJIE U
MPOEKTHO-UCCIIE0BATENbCKO esTenpHocTH yuanmxcs.Releon AIR «buonorus -5».
Kommnekramnus ; 6ecipoBoAHON MYJIbTUIATUMK 110 OMOJIOTHH € IMIECTHIO BCTPOSHHBIMU(IATYUK
BJIQYKHOCTH ¢ nuana3zoHoM u3meperus 0...100%, 1aTuuk OCBEIMEHHOCTH JUaa30HOM
n3Mepenus He yxe ueM ot 0 1o 1800000k, natuuk pH ¢ AnanazoHoM u3MepeHus ot 0 no14
pH, naTtdmk 35€KTpONpPOBOJHOCTH € Auana3oHoM u3MepeHus yxe ot 0mo 200 mxCwm; ot 0 1o
2000mkCwm, o1 0 no 20000MKkCwM, 1aTYMK TEMIIEpaTypbl OKPYKAFOIIEH CPEIbl C TNAla30HOM
n3Mmepenus yxe ot-2010 +40*C. Axccecyapsl: kabeiar USB coeTMHUTENBHBIN ,3apsTHOE
ycrpoiicto ¢ kabenem USB Anmanrop Bluetooth 4,1 low Energy.lludposas Buneokamepa ¢
METAJUIMYECKUM IITaTUBOM, paspenienrueM He MeHee 0,3 Mnukc.

Ha MoMeHT nepexo/ia Ha eiMHbIe (helepajibHble 00111e00pPa30BaTeIbHbIE IPOrPAMMBI

2023-2024. B 7 kiaacce m3yuyarcsa Pacrenns, B 8 kiacce YetoBek, B 9 kiaacce Ooas
0MO0JIOTHSl.




COJEPKAHUE OBYYEHUA

5 KVIACC

1. bBuoJorus — HayKa 0 *KUBOM mpUpo/e

[lonsitne o xu3Hu. IlpusHaku >KUBOro (KJIETOYHOE CTPOEHHME, IUTAHHUE, JbIXaHHE,
BBIJICJICHUE, POCT M Jpyrue npu3Haku). OObEKTHl KUBOW M HEKUBOW MPUPOJIBI, HX CPAaBHEHHE.
JKuBas m HexXUBas IPUPOJA — €AUHOE LENOE.

Buonorust — cucrema Hayk o XKuBOM npupoae. OCHOBHBIE pa3aeisl Ouosoruu (O0TaHUKA,
300JI0THS, JKOJIOTHS, IUTOJIOTHS, aHaToMus, (u3uonorus u apyrue pasnensi). [Ipodeccun,
CBSI3aHHBIE C OWOJIOTHEN: Bpad, BETEpUHAP, TICUXOJIOT, arpOHOM, >KUBOTHOBOJ M Jpyrue (4-5
npodeccuit). CBsA3b OMOJOTUU C APYTMMHU HayKaMM (MaTeMmaruka, reorpadus u Apyrue HayKu).
Ponp Onosioruy B mo3HaHUM OKPYKAIOILIEro MUpa U MPAKTUYECKON NESTENIbHOCTH COBPEMEHHOTO
YeloBeKa.

Kabuner Ouonoruu. [lpaBmia mnoBeneHuss U paboTel B KaOuWHETE ¢ OMOJIOTMYECKUMU
npruOoOpaMu U THCTPYMEHTaMHU.

buonoruueckue TEpMHUHBI, MOHATUSA, CUMBOJBI. VCTOUHMKM OMOJOrMYECKHUX 3HAHUU.
[Touck wHbOpMaMU C HCHOJIB30BAHUEM pA3IMYHBIX HCTOYHUKOB (HAYYHO-MOMYJSpHAs
JTuTepaTypa, CipaBOYHUKH, IHTEpHET).

2. Metoabl U3yYeHHsI KUBOIl MPUPOBI

Hayunble mMeTOnbl M3ydeHUs >KMBOW MPUPOJBI: HAOMIOAECHUE, SKCIIEPUMEHT, OMHCAHMUE,
n3Mepenue, kiaccudukanud. [Ipasuna paboTsl ¢ yBeIUUUTEILHBIMU TPUOOpAMHU.

Meron omnmcanus B Owojoruu (HArJISIIHBIN, CIOBECHBIN, cXeMaTthueckwii). Meron
u3MepeHusi (MHCTPYMEHTHI u3MepeHus). HabOmiogeHne M SKCHEpPUMEHT KakK BEAyIUe METOIbl
OuoIorNu.

Jlabopamopnwie u npaxmuyeckue padoomovt

N3yuenune mabopatopHOro 000pyIOBaHUS: TEPMOMETPHI, BECHI, Yaku [leTpu, mpoOupku,
MeH3ypkH. [IpaBuina paboTel ¢ 000pyI0BaHUEM B IIKOJILHOM KaOHUHETE.

O3HaKOMJIEHHE C YCTPOWCTBOM JIYIIbI, CBETOBOI'O MUKPOCKOIIA, MpaBujia paboThl ¢ HUMHU.

O3HakOMJIEHHE C pACTUTENBbHBIMH U JKMBOTHBIMHM KJI€TKamMH: ToMara u apOysa
(HaTypanpHBIC TIpenaparbl), UHPY30puu TyheabKu U THAPHI (TOTOBBIE MHUKpOIIpPENaparhl) ¢
MTOMOIIBIO JIYTIBl U CBETOBOT'O MUKPOCKOTIA.

IKcKypcuu uiu 6udeoIKCKypcuu

OBnazneHue MeToJaMH U3y4eHHUS )KUBOW TPUPOJIBI — HAOTIOJCHUEM U SKCIIEPHUMEHTOM.

3. OpraHu3Mbl — TeJjia ;KMBOI NPHPOABI

[Tonsitue 06 opranusme. JlosaepHbie U siAepHble opraHu3mbl. KieTka u e€ OTKpBITHE.
Knerounoe ctpoenue opranusmoB. Llurosnoruss — Hayka o kierke. KneTka — HauMmeHbIIas
€IMHUILIA CTPOCHHUS U IKU3HEACATEIHHOCTH OPraHU3MOB. YCTPOICTBO YBEIHMUUTEIbHBIX
npuOOPOB: Jynbl U MUKpockoma. CTpoeHHe KIETKH IMOJ CBETOBBIM MHUKPOCKOIIOM: KIIETOYHAs
000J104Ka, IUTOIIa3Ma, SAPO.

OAHOKIIETOUHBIE W MHOTOKJIETOYHBIE OpraHu3Mbl. KieTku, TKaHU, OpraHbl, CHCTEMBI
OpraHoB.

XKuznenesrensHocth  opraHu3smMoB.  OcoOEHHOCTM ~ CTpPOEHHMS M IPOLECCOB
KU3HEJEITENILHOCTH y PACTeHUH, )KUBOTHBIX, OaKkTepuil U rpuooB.

CBoiicTBa OpraHu3MOB: TMHTaHHE, [bIXaHWE, BBIJICIIEHUE, JABWKEHHE, Pa3MHOXKEHUE,
pa3BUTHE, PA3IPAKUMOCTb, TPUCTOCOOTEHHOCTh. OpraHu3M — eJMHOE LIENIO0E.



PaznooOpasue opraHn3MoB U MX Kiaccu(uKaus (TaKCOHbI B OMOJIOTMH: IIaPCTBA, THIIBI
(oTmensl), KIacchl, OTPSAABI (TIOPSAIKH), CEMEUCTBA, POJIbL, BUABL. bakrepun u BUPYyChl Kak GOpMbI
KU3HU. 3HaUeHHE OaKTepUil 1 BUPYCOB B IIPUPOJIE U B KU3HU YEJIOBEKA.

Jlabopamopmuwvie u npakmuueckue padomaul

N3ydyeHne KIETOK KOXMIBI YEUIyd JIyKa IOJ JyHoil M MHKpPOCKONOM (Ha mpumepe
CaMOCTOSITEJILHO MPUTOTOBIIEHHOTO MUKpPOIIpEnapara).

O3HakoMJIEHHE ¢ IPUHLIMIIAMU CUCTEMATUKU OPTaHU3MOB.

HaGmoenue 3a morpedienueM Boibl pacteruneM. L1,J1.

4. Oprasusmbl U cpea 0OUTaHUS

[lonsatue o cpene  oOuranus. Bomnas, Ha3eMHO-BO3AyIIHAs,  IOYBEHHAd,
BHYTpUOpraHU3MeHHas cpezbl ooutanus. [IpencraButenu cpen oburanus. OcCOOEHHOCTH cpell
obutanus opranuzMoB. [IpucnocoOiaeHust opranu3MoB K cpenie ooutanusi. Ce30HHbIE N3MEHEHHS
B JKU3HU OPraHHU3MOB.

Jlabopamopusie u npaxmuyeckue padoomul.

BoisiBnenue mpucnocoOieHM OpraHu3sMoB K cpefe oOuTaHus (HAa KOHKPETHBIX
npuMepax).

IKCKypcuu uiu 6u0e0IKCKypcuu.

PacturenbHbIN 1 )KUBOTHBIA MUP POJTHOTO Kpast (KpaeBeaeHuUE).

5. Tlpupoanbie cooduecTBa

[lonsiTne o mnpupogHoM cooOuiecTBe. B3anMocCBsi3M OpraHU3MOB B IPHPOJIHBIX
coobmiectBax. [luimeBbie cBsizu B cooOuiecTBax. [lumieBble 3BeHbS, LU U CETU MHUTAHUA.
[IpousBoauTenu, NOTPeOUTENH W PA3PYLIUTENN OPraHUYECKUX BEIIECTB B MPUPOIHBIX
coobmecTBax. [IpuMepsl TMPUPOTHBIX COOOMIECTB (JIe€C, MPYH, O3€pO M IPYrHe MPUPOIHBIC
co00IIIeCTBA).

HckyccTBeHHble cooOuiecTBa, X OTIMUYUTENbHbIE MTPU3HAKU OT MPHUPOJHBIX COOOIIECTB.
[IpyurHBl HEYCTOMYMBOCTH HMCKYCCTBEHHBIX cO00IIEeCTB. PoJIb MCKYCCTBEHHBIX COOOIIECTB B
KU3HU YeJIOBEKa.

[Ipupoausie 30ub1 3emin, ux oburtatenu. dnopa u dhayHa npupoaHbix 30H. Jlanamadrer:
MIPUPOIHBIE U KYJIbTYpPHBIE.

Jlabopamopnwie u npaxmuyeckue padoomaot.

N3ydyeHne HCKYCCTBEHHBIX COOOIIECTB M UX oOuTareneil (Ha mpuMmepe akBapuyma u
JIPYTUX HCKYCCTBEHHBIX COOOIIECTB).

IDKcKypcuu unu 6udeoIKCKypcuu.

N3ydyenne npupogHbIX cOOOIIECTB (Ha mpuUMepe Jlieca, o3epa, Mpyaa, Jyra U JIPYyrux
MIPUPOIHBIX COOOIIECTB.).

N3ydeHne ce30HHBIX SBJICHUM B dKU3HU IPUPOTHBIX COOOIIECTB.

6. JKuBasi npupo/Ja u 4e10BeK

N3menenuss B mpupoie B CBSI3U C Pa3BUTHEM CEIbCKOTO XO3SHUCTBA, MPOUM3BOJCTBA U
pPOCTOM UHMCIIEHHOCTH HaceleHus. BiusHue uenoBeka Ha >KMBYIO IPHUPOLY B XOAE HCTOPHH.
I'moGanbHbIe HKOJOTHUECKUE MPoOsIeMbl. 3arpsi3HEHHE BO3IYIIHON M BOJHOM 000s104eK 3emiy,
oTepy TMOYB, HX mpenorBpamieHue. Ilytm coxpaHeHHs OHOJOIMYECKOro pa3HOOOpasus.
OxpansiemMble TEpPPUTOPUU (3aMOBETHUKH, 3aKa3HWKH, HAIMOHANBHBIE TMapKH, MaMSITHUKH
npuponsl). Kpacnas kaura Poccuiickoii ®@eneparun. Oco3HaHUE KU3HU KaK BEJIUKOM IEHHOCTH.

Ilpakmuueckue padomut.

[IpoBenenue akimuu mo ybopke Mycopa B Ommkaiiiiem jecy, mapke, CKBepe WM Ha
MIPUILKOJIBHOU TEPPUTOPHH.



6 KJIACC

1. PacruTeabHbIil Opranusm

boranuka — Hayka o pacreHusx. Pasgenst Ooranuku. CBs3b OOTaHUKM C JIPYTUMHU
HayKaMH 1 TeXHUKOU. OO0I1ne npu3Hakyu pacTeHu.

PaznooOpa3ue pacteHuil. YpOBHU OpPraHHM3alMH PAaCTHTEIBHOTO OpraHu3Ma. Bricmme u
Husue pacteHusi. CopoBble U CEMEHHBIE PACTEHUS.

PactutenbHas knerka. M3yueHue pacTUTENbHOM KJIETKH IOJ CBETOBBIM MHKPOCKOIIOM:
KJIETOYHAsi 000JI0YKa, SApO, IHUTOIUIa3Ma (IUIACTHIIBI, MHUTOXOHJPHH, BAKYOJIU C KJIETOYHBIM
cokoM). PacturenbHble TkaHu. DyHKIIUU pacTUTENILHBIX TKAHEH.

Opransl U cucTeMbl OpraHoB pacTeHuidl. CTpoeHre OpraHOB PacTUTEIBHOIO OpraHu3Ma, UX
POJIb U CBSI3b MEXAY COOOM.

Jlabopamopmuvie u npaxmuyeckue padoomal.

N3ydyeHne MUKpOCKOITMYECKOTO CTPOEHUS JINCTA BOJHOTO PACTEHUS 3JI0IEH.

N3ydeHnue cTpoeHus: pacTUTENbHBIX TKaHEH (Mcronb30BaHue MUKponpenaparos). L1.JL

N3ydyeHne BHEIIHEro CTPOECHUS TPABSHUCTOTO IIBETKOBOTO pacTeHUs (Ha >KUBBIX WU
repOapHbIX SK3EMIUIIpax PacTeHMi): MAacTyllbsi CyMKa, pelibka AMKas, JIOTHK €IKUN U Ipyrue
pacTeHus.

OO6HapyxeHne HEOPTaHUYECKUX U OPraHMYECKUX BEIIECTB B PACTEHUH.

IKCKypcuu uiu 6u0e0IKCKypcuu.

O3HakoMJIEHHE B IPUPOJE C IIBETKOBBIMH PACTEHUSMHU.

2. CtpoeHHe M1 MHOT000pa3ue MOKPHITOCEMEHHBIX PACTEeHH I

Crpoenue ceMsiH. COCTaB U CTPOCHUE CEMSIH.

Bunesl xopHeld U TUNBI KOpPHEBBIX cucTeM. Bumomsmenenus kopHed. Kopenb — opran
MOYBEHHOTO (MUHepaibHOTro) nuTanus. KopHu U KopHeBble cucTeMbl. BHellHee U BHyTpeHHee
CTpOCHHE KOpHS B CBs3M ¢ ero ¢yHknusmu. KopHeBoit yexnuk. 30HBI KOpHS. KopHeBbie
BoJiocku. Poct xopHs. Ilornomienue KOpHSMHU BOABI M MUHEPAJIBHBIX BEIIECTB, HEOOXOIUMBIX
pacTtenuio (KOpHEBOE JaBjieHHe, OcMOC). Buonsmenenne KOpHei.

[ToGer. Pa3Butne nobera u3z nmouku. CtpoeHue ctedisi. BHenHee n BHYTpEHHEE CTPOCHHUE
nucta. BupgousmeHeHuss 1moOeroB: KOpHEBMILE, KiyOeHb, JykoBula. MWx cTpoeHue,
Ouosoruueckoe u xo3siictBeHHoe 3HaueHue. [loGer u nmouku. JlucropacnonoxkeHue u JIUCTOBAs
Mo3auka. Ctpoenue u ¢pyHkuuu aucrta. [Ipocteie U cioXHbIE TUCTHS. BUIOU3MEHEHUS JIUCTHEB.
Oco0OeHHOCTH BHYTPEHHETO CTPOCHHS JIUCTa B CBSI3U C ero (yHKUUAMH (KOXKHIA U YCTHUIIA,
OCHOBHAs TKaHb JINCTA, IPOBOAAIINE My4KH). JIMCT — OpraH BO3AyITHOTO MUTAHUSL.

Crpoenue u paznoo6pasue netkoB. Cousetus. [Inonasl. Tunsl mnonoB. Pacnpoctpanenue
IJIOJIOB U CEMSH B IIPUPOJIE.

Jlabopamopusie u npaxmuueckue padomol.

N3ydyeHune cTpoeHHs KOPHEBBIX cCHCTEM (CTEpKHEBOM M MOYKOBATOM) Ha MpUMEpe
repOapHbIX IK3EMIUIIPOB UIIH KHUBBIX PACTEHHH.

N3yuenue Mukpornpenapara kiaeTok KopHs.LILJL

O3HakoMJIEHHE C BHEIIHUM CTPOCHUEM JIMCTHEB U JIUCTOPACHOJIOKEHNEM (Ha KOMHATHBIX
pacTeHusIX).

N3yueHne CTpoeHUsl BEreTaTUBHBIX U T€HEPATUBHBIX MOYEK (Ha MpUMepe CUPEHH, TOMOISA
U ApYTUX paCTeHUH).

N3yueHre MUKPOCKOIIMUECKOTO CTPOCHHUS JIUCTa (Ha FOTOBBIX MUKponpenapatax). LIJI.



PaccmaTpuBaHue  MUKpPOCKONMYECKOTO CTPOEHUSI BETKM JepeBa (Ha TOTOBOM
Mukpomnpenapare). L.JI.

HccnenoBanue cTpoeHHUst KOPHEBUINA, KITyOHS, TyKOBHIIBL.

N3yuenue cTpOoCHUS LIBETKOB.

O3HakoMJIEHHE C pa3IMYHbIMU TUIIAMU COLIBETHUH.

N3yuenune cTpoeHUs CEMSH JBYI0JIbHBIX PACTCHUM.

N3ydenue cTpoeHus: ceMsH 0JJHO0JIbHBIX PaCTEHUM.

3. 7Ku3HenesTeJbHOCTb PACTUTEILHOI0 OPraHu3Ma

OO0OMeH BellleCTB y pacTeHHUil

Heoprannueckue (Bojga, MUHEpAIbHBIE COJIM) U OPTaHUYECKHE BeliecTBa (OCNKH, KUPHI,
YTJI€BO/bI, HYKJIEHMHOBBIE KUCJIOThI, BUTAMUHBI U JApPYyrue BElIecTBa) pacTeHus. MuHepaibHOE
MUTaHUE pacTEHUN. Y 10OpeHHUSI.

ITuranue pacrenus.

[lormomienne KOpHSAMHU BOJbl M MHHEPAJIBHBIX BEIIECTB, HEOOXOJUMBIX pPACTEHUIO
(kopHeBoe naBneHue, ocmoc). Iloua, e€ twiomopoaue. 3HaueHHE OOpPaOOTKHM TOYBHI
(oKyuMBaHME), BHECEHHs YIOOpEHHH, MPOPEKHWBAHUS MPOPOCTKOB, TMOJMBA Ui SKU3HU
KYJIbTYpPHBIX pacTeHul. ['mapononuka.

®ortocunTes. JIucT — oprad BO3AyIIHOTO NMUTaHUs. 3HaueHue (OTOCHHTE3a B MPUPOJIE U B
KU3HU YeJIOBeKa.

JAbIxaHue pacTeHus.

JpixaHue KOpHsA. PpIxjeHue NOYBBI JUIS  YJIy4YlIEHUs JbIXaHUS KOPHEH. YcCIoBUS,
IPEMATCTBYIOIINE JbIXaHUIO KOpHeH. JIucT kak opraH apixaHus (YCTBUYHBIM ammapar).
Iloctynmnenne B nuct arMocdepHoro Bo3ayxa. CunbHas 3ambUIEHHOCTh BO3JyXa, Kak
IPENATCTBUE AJIS IbIXaHus JUCTbeB. CTeOenb Kak OopraH JbIXaHUs (HAJIM4ME YCTBUIl B KOXKHIIE,
yeueBudek). OCOOCHHOCTH JbIXaHUsA pacTeHWW. B3auMOCBs3b JbIXaHUS pacTEHUS C
(hoTOCHHTE30M.

TpaHcnopT BelecTB B paCTEHUU.

CBs3b KJIETOYHOIO CTPOEHMs cTeds ¢ ero pyHkuusamu. Poct crebins B uynny. Knerounoe
CTpOEHHE CTeOJsl TPaBSIHUCTOIO PACTEHMs: KOXKHLA, MPOBOJAIIME IIyYKH, OCHOBHAs TKaHb
(mapenxuma). Kirerounoe ctpoenue crediist JpeBEeCHOro pacTeHus: kopa (rmpoOka, 1y0), KaMOui,
npeBecuHa U cepaueBuHa. Poct crebns B Tonmuuy. IIpoBoasiiue TkaHu KopHsa. TpaHcmopt
BOJbl UM MHHEpAJIbHBIX BELIECTB B PACTEHUHU (COCYIbl JPEBECHHBI) — BOCXOJAALIUI TOK.
Hcnapenue Bonpl yepe3 credeib W JUCTbA (TpaHcmupanusi). Perymsuus ucnapeHus BOJbl B
pacTeHuH. BinsiHuE BHEIIHMX YCIOBHMM Ha MCIIApEHUE BOJBL. TpaHCIIOPT OpraHUYECKUX BEILIECTB
B PACTEeHUU (CUTOBHUIHBIE TPYOKH JyOa) — HUCXOIAIMHA TOK. [lepepacnpesneneHue u 3amnacaHue
BELIECTB B pacTeHuU. Boienenue y pacrenuil. Jlucronan.

Poct 1 pa3BuTHe pacreHus.

IIpopactanue cemsH. YcinoBus npopacraHus ceMsH. llogroroBka cemsiH K IIOCEBY.
Pa3BuTHE NpopoCTKOB.

OOpasoBarenbHble TkaHu. KoHyc Hapactanuss mobera, pocT KOHYMKAa KOpPHS.
Bepxymieunslif 1 BcTaBouHbI pocT. PocT KOpHS U cTebns B TonmuHy, kamOuil. O6pa3zoBaHue
TOJMYHBIX KOJELl y JApPeBeCHbIX pacTeHui. BnusHue QUTOrOpMOHOB Ha pOCT pPACTEHHMS.
PoctoBsle aBmkeHus pacteHuit. PazButie nmodera u3 mo4xu.

PasmHOxeHne pacteHuid M ero 3HaueHue. CeMeHHOe (I€HEpPAaTUBHOE) pa3MHOXKEHHE
pactenuii. LlBetku u couserus. OmnpuieHue. llepekpécTHoe omnblIeHHE (BETPOM, KUBOTHBIMU,



BOJIOW) ® camoomnbuieHHe. JIBoitHOe orutofoTBOpeHue. HacnemoBanue MPU3HAKOB 000MX
pacTeHui.

BereraruBHoe pa3MHOXEHUE LBETKOBBIX pacTeHUMd B Ipupoje. BereratusHoe
pa3MHOXXEHHME KyJabTypHbIX pacTeHuid. Kionel. CoxpaHeHHE NPHU3HAKOB MaTEPUHCKOIO
pacteHust. X0341iCTBEHHOE 3HAUEHUE BET€TaTUBHOIO Pa3MHOKECHHUSL.

Jlabopamopuwie u npakmuueckue padomaoi.

Habnroenue 3a poctoM KOpHSI.

Hab6nronenue 3a poctom nobera.

Omnpenenenre Bo3pacTa JepeBa 1o CIUy.

BrisiBnieHue nepeaBmKeHNs BOAbI 1 MUHEPAJIbHBIX BEIIECTB 110 IPEBECHHE.

Habmronenue nporecca BblJeIEHUsT KUCIOPO/ia Ha CBETY aKBaPUYMHBIMH PACTEHHUSIMHU.

N3yuenune posn peIXJICHUS IS JbIXaHUs KOPHEH.

OBnaneHue npuémMamu BEreTaTUBHOTO PAa3MHOXKEHHS pacTeHUi (4epeHKOBaHHE MOOEroB,
YepeHKOBaHUE JIMCThEB U JPYTUE) HA MPUMEpPEe KOMHATHBIX PacTeHUH (TpaJecKaHIIMs, CEHION,
OeroHusi, caHCeBbEpa U Jpyrue pacTeHus).

Omnpenenenre BCXOKECTH CEMSIH KyJIbTYPHBIX PACTEHUN U TIOCEB UX B FPYHT.

Habmronenue 3a pocToM M pa3BUTHEM I[BETKOBOTO PAacTEHMsI B KOMHATHBIX YCIOBUAX (Ha
npumepe (Hacoiu WK MOCEBHOTO TOPOXa).

Onpenenenre ycaoBUM NpOpaCTaHUSI CEMSIH.

7 KJIIACC

1. CucremaTruyeckue rpynnbl pacTeHui

Knaccudukanus pactenuii. Buag xak ocHOBHas cuctemaTudeckas kareropus. Cucrtema
pacturensHOoro Mupa. Husime, BhICIIME CHOPOBBIE, BBICIIME CEMEHHbIE pacTeHHs. OCHOBHbBIE
TaKCOHBI (KaTETOPUH) CHCTEMATUKU pacTeHU# (I[apcTBO, OTHAEN, KJACC, MOPSJIOK, CEMEHCTBO,
pon, Bun). Mcropusi pa3BUTHUS CUCTEMATHUKH, OMKCAaHUE BHUJIOB, OTKPHITHE HOBBIX BUIOB. Poiib
CUCTEMAaTHUKH B OMOJIOTHH.

Hwusmmue pactenus. Bomopocau. O0mas xapakTepucTuka Bogopocieid. OQHOKIETOYHbIE U
MHOTOKJIETOUYHbIE 3eEHbIE BOAOpociu. CTpoeHHE U KU3HENEATEIbHOCTh 3€IEHBIX BOJOPOCICH.
Pa3mHoxkenmne 3enéHbix Bogopocieil (Oecnosioe u nosnoBoe). bypele U KpacHble BOAOPOCIH, UX
CTPOEHHE U KU3HEACATEIbHOCTb. 3HaYCHHE BOJOPOCIEH B IPUPOJE U HKUZHU YETIOBEKA.

Boiciire crnopoBbie pacteHus. MoxoBuanbie (Mxwu). OOmias xapakTepuCTHKa MXOB.
CrpoeHue U KHU3HEACATEIHHOCTh 3eNEHBIX U CharHOBbIX MXOB. [IpHCIOCOOIEHHOCT MXOB K
KU3HU Ha CHJIBHO YBIQXXHEHHBIX MOuYBax. Pa3MHOXKEHHE MXOB, LIMKJI Pa3BUTHs Ha IMpHUMEpe
3enéHoro Mxa KyKymkuH J€H. Ponp MxoB B 3a0oiayvBaHUM IMOYB U TOPHOOOpa3OBaHUU.
Hcnonb3oBanue Ttopda U MPOAYKTOB €ro mnepepaboTKh B XO3AMCTBEHHOHN MeATeIbHOCTH
YenoBeKa.

[TnaynoBuaHbIC (ITnaynsr). XBOILIEBUIHBIE (XBomm), [TarmopoTHUKOBHUAHBIC
(ITamopotHuku). OOmass XapakTepUCTUKA. YCIOXKHEHHE CTPOCHHUS MarnopOTHUKOOOPA3HBIX
pacTeHuii 1Mo cpaBHEHHIO ¢ MxaMH. OCOOEHHOCTU CTPOCHHUS W KHU3HEACATEIHHOCTH IUIAYHOB,
XBOIIEH W  TamoOpOTHUKOB. Pa3MHOkeHHMe mamopoTHUKOOOpasHbIX. [lukn  pa3BuTHs
ManopoTHUKa. Poib JpEeBHHX ManOpOTHUKOOOpPA3HbIX B OOpa30OBaHMHM KaMEHHOTO YTJIs.
3HaueHue NanopoOTHUKOOOPA3HBIX B MPUPOJIE U KUZHU YEIIOBEKa.

Breiciie cemenHble pacteHusi. ['omocemennbie. OOmiasi XapaKTepUCTHKA. XBOWHBIE
pactenusi, ux pasHooOpazume. CTpoeHHE H IKU3HEACSITENbHOCTh XBOWHBIX. Pa3MHOXeHUe



XBOMHBIX, IUKJI PA3BUTHS HA IPUMEPE COCHBL. 3HAUEHHUE XBOMHBIX PACTEHUHN B IPUPOJIE U KU3HU
4eJl0BeKa.

[ToxpeiTocemennbie (IBETKOBbIE) pacteHus. OOmas xapakrtepuctuka. OcobeHHOCTH
CTPOCHHUSI M JKU3HEACATEIHOCTU TOKPBITOCEMEHHBIX Kak HanOoJiee BBICOKOOPraHW30BAaHHOM
TPYIIBl PACTEeHH, UX TOCHOACTBO Ha 3emie. Kiaccupukanus moKpHITOCEMEHHBIX PAacTEHUI:
knacc  JIBynoneHele U kinacce OpHomonbHble. Ilpusnaku  knaccoB. Iluxi  pasButus
ITOKPBITOCEMEHHOTO PAaCTEHHUSI.

CemelicTBa TMOKPBITOCEMEHHBIX (LIBETKOBBIX) PpacTeHMM (M3ydaroTcsi TpU ceMeiicTBa
pacTeHuil Mo BBIOOPY Y4HMTENs C Y4ETOM MECTHBIX YCIOBHUH, IPU 3TOM BO3MOXHO H3y4daTh
ceMeiicTBa, HE BOIIEIIINE B ME€PEUEHb, €CJIM OHM SIBJSAIOTCS HauboJiee pacpoCTpaHEHHBIMU B
JTAHHOM peruoHe). XapakTepHble NMPU3HAKKW ceMeucTB kiacca JIBynonbHbie (KpecTouBeTHbIE,
unu Kamyctaeie, Po3zonBernsie, win Po3oBsie, MoTsuibkoBbie, uin bobosrie, IlacinéHoBbie,
CnoxHouBeTHble, wWin AcTpoBbie) u kiacca OpHomonbHble (Jlunmednble, 3nmaku, WK
MstnukoBsle). MuorooOpasue pacteHuid. JlukopacTyuiue MNpeACTaBUTENN  CEMENCTB.
KynbpTypHBIE IPEICTABUTENN CEMENCTB, MX UCIIOIB30BAHUE YEIOBEKOM.

Jlabopamopnwie u npaxmuyeckue padoomaot.

N3ydyeHne cTpoeHHs OJHOKJIETOYHBIX BOJOpOCIEN (Ha NHpuUMepe XJIaMUIAOMOHAAbl U
xnopersr). 1L JI.

N3yuenne cTpoeHnss MHOTOKIETOYHBIX HUTYATBIX BOJIOPOCICH (Ha MpUMEpe CIIUPOTUPHI U
ynotpukca).l1.JI.

N3yuenne BHEIIHETO CTPOSHUS MXOB (Ha MECTHBIX BUJAX).

N3yueHune BHENMIHETO CTPOEHUS NATOPOTHUKA WIIM XBOIIIA.

W3yueHne BHEHMIHEr0 CTPOEHHUs BETOK, XBOHW, IIHWIIEK U CEMSH TOJOCEMEHHBIX PAaCTCHUM
(Ha mpUIMepe €U, COCHBI WJTH JINCTBCHHHMIIBI ).

N3yuenue BHEIHETO CTPOEHUS IOKPHITOCEMEHHBIX PACTEHU.

N3yuenne mnpusHakoB TmpeacTtaButTeneit cemelictB: Kpecronpernole (KamycTHbie),
Pozousernsie  (Po3oBeie), MotbsuibkoBeie  (boGoBrwie), IlacnénoBwie, CoKHOLBETHBIE
(ActpoBsie), JIuneiinbie, 3naku (MsATIMKOBBIE) Ha repOapHBIX U HATypaIbHBIX 00pa3Iiax.

Omnpenenenve BUIOB pacTeHUW (Ha npuMepe TPEX CEMEWCTB) C HCIOJIb30BAHHUEM
OIIpE/IETUTENEeH paCTEeHUI WU ONIPEIECIIUTENbHBIX KapTOYEK.

2. Pa3BuTHe pacTHUTEJLHOT0 MHPa Ha 3emJie

OBOJIIOIIMOHHOE Pa3BUTHE PACTUTENBHOro Mupa Ha 3emiie. CoxpaHeHUE B 36MHOU KOpe
pacTUTENBHBIX OCTATKOB, UX U3yueHUe. «KuBble HCKONIAaEMBbIE» PACTUTENBHOTO HapcTBa. JKU3Hb
pactenuii B Boze. [lepBbie HazeMHble pacTeHuss. OCBOCHHE PACTEHUSIMU CYIIH. DTalbl Pa3BUTHUSA
Ha3eMHBIX PaCTEHUI OCHOBHBIX CUCTEMATUUYECKUX IpyIil. Beimepine pacTeHusl.

DKcKypcuu unu 6udeoIKCKypcuu.

Pa3Butne pacturenpHOro Mupa Ha 3emie (IKCKypcusi B TaJICOHTOJOTMUECKUN WU
KpaeBequeCKUil My3eil).

3. Pacrenusi B npUpOAHBIX c0001IECTBAX

Pacrenus u cpena oburanus. Jkonoruueckue ¢GakTopbl. PacTeHus U ycnoBusi HEKUBOM
MIPUPOJBI: CBET, TeMIeparypa, Biara, arMoc(epHblii Bo3ayx. PacTeHuss M ycrmoBusi >KMBOMN
MIPUPOBL: MPSMOE U KOCBEHHOE BO3JCHCTBHE OpPraHW3MOB Ha pacTeHus. [IprcmnocoOneHHOCTh
pacTeHuii k cpeie ooutanus. BzauMocBs3u pacTeHU MeX Ay cO00M U C IPYTUMHU OpraHu3MaMHu.

PacturenbHble  cooOmectBa.  BumoBoif ~ cocTtaB  pacTHTENbHBIX  COOOIIECTB,
npeoOnagaroniye B HUX pacTeHus. PacmpeseneHue BUIOB B PACTUTENBHBIX COOOIIECTBAX.



Ce30oHHbBIE U3MEHEHUS B )KU3HU PACTUTENHHOTO coobmecTBa. CMEHa pacTUTENLHBIX COOOIIECTB.
PactutenbHOCTB (pacTUTENBHBIN IOKPOB) IPUPOIHBIX 30H 3emiu. Diopa.

4. PacreHus M YeJIOBEK

KynbeTypHBIe pacTeHUs U UX MpoucxXoxaeHue. LleHTpsl MHOTOOOpa3us u MPOUCXOKIACHUS
KYJIbTYpHBIX pacTeHuid. 3emuienenue. KynbTypHble pacTeHUs CEIbCKOXO3AWCTBEHHBIX YIOJUM:
OBOIIIHBIE, IUIOJIOBO-ATOAHBIC, TMOJeBble. PacTeHns ropoma, 0coOEHHOCTh TOPOJCKOW (IIOPHI.
[Tapku, neconapku, ckBepbl, OoTaHMYecKHue cajpl. [lekopatuBHOE 11BeTOBOACTBO. KOMHaTHBIE
pacTeHusi, KOMHaTHOE LIBETOBOACTBO. llociencTBusi AeATENbHOCTH YEIOBEKa B IKOCHCTEMAX.
Oxpana pacTuTesbHOro Mupa. BoccTaHOBIEHNE YHCIEHHOCTH PEAKUX BHUJIOB PacTEHU: 0c000
oxpansiemble npupoansie Teppuropun (OOIIT). Kpacnas kuura Poccun. Mepsl coxpaHeHUs
pacTUTEIBLHOTO MUpA.

IKeKypcuu unu 6udeoIKCKypcuu.

N3yuenune cenbCKOX0351MCTBEHHBIX PACTEHUN PErHOHA.

N3yuenune COpHBIX paCTEHHI pEruoHa.

5. I'pubsbl. JInmaitnuku. bakrepun

I'pubsl. OOmas xapakrepuctuka. lllnsnounsie rpubbl, UX CTPOEHHUE, MUTAHHUE, DPOCT,
pazMHoxeHue. Cbeo0HbIE U sIOBUTHIE TpUOBl. Mephl mpodriakTuKy 3a00J1€BaHUN, CBSA3aHHbBIX
¢ rpubamu. 3HaueHUE LUISMOYHBIX I'PUOOB B MPUPOJHBIX COOOIIECTBAX W JKU3HU YEJOBEKa.
[IpombInieHHOE BbIpaliiBaHUe NUISIITOYHBIX IPUOOB (IIaMIUHBOHBI).

[InecueBbie rpudbl. JlpoxxkeBble TpUObl. 3HAUEHUE IIJIECHEBBIX U JIPOAOKEBBIX TPUOOB B
MIPUPO/IE U )KU3HU uesloBeKa (muiieBas 1 (papmarneBTU4YecKasi IPOMBIIIEHHOCTD U APYTHUE).

[Tapasutnueckue rpubsl. PazHooOpa3ue M 3HAUCHUE MAPAZUTHYECKUX T'PHOOB (TOJOBHS,
cropbiHbs, QurodTopa, TpyToBUK UM Apyrue). boppba ¢ 3abojeBaHUSIMH, BBI3BIBAEMBIMU
napasuTHYECKUMH rpudamu.

JIvmaiiHUK — KOMIUIEKCHBbIE opraHu3mbl. CtpoeHue numaiHukoB. Ilutanue, poct u
Pa3MHOKEHHE JINILIANHUKOB. 3HAUEHUE JIMIIATHUKOB B MPUPOJE U )KU3HU YEJIOBEKA.

baktepun — nosinepusie opranu3msbl. OOmiasi xapaktepuctuka Oakrepuil. bakrepuanphas
kietka. PasmHokeHue Oaktepuid. Pacnpoctpanenune Oaktepmii. PasHooOpasue OakTepwuii.
3HaueHue OakTepuil B MNPUPOIHBIX cooduiecTBax. bone3HeTBopHble OakTepuu U MEpbI
npoduIaKTUKH 3a00J€BaHNM, BBI3BIBAEMBIX OakTepusMu. bakrepun Ha ciykOe y demoBeka (B
CEJIbCKOM XO3SIIICTBE, MPOMBIIIJICHHOCTH ).

Jlabopamopnwie u npaxmuyeckue padoomot.

N3ydyenue cTpoeHUS OJHOKIETOYHBIX (MYKOpP) ¥ MHOTOKJIETOYHBIX (TICHHUIIMILI)
mecHeBbIX rpuooB. 11.J1.

N3ydeHue cTpoeHHUs IJIOJOBBIX TeN MUIAMNOYHBIX TPUOOB (MM HM3y4YCHHE MUISTIOYHBIX
rpu0OB Ha MYJISIKAX).

N3ydeHnue cTpoeHus TUIIAHHUKOB.

N3ydenue ctpoenus 6akTepuil (Ha TOTOBBIX MUKpOIIpenapaTax).

8 KVIACC
1. ’KuBoTHBII Opranuzm
300J10THs — HAayKa O KUBOTHBIX. Pa3zensl 300s0run. CBs3b 300JI0THU € APYTUMU HayKaMH
1 TEXHUKOMU.
OOme mnpu3HaKd >KUBOTHBIX. OTIMYMS >KUBOTHBIX OT pacTeHuid. MHorooOpasue
KUBOTHOTO Mupa. OJHOKJIETOUYHBIE U MHOTOKJIETOYHbIE XMBOTHbIE. DOpMa Tena JKMBOTHOTO,
CUMMETPHS, Pa3MEPBI TeJla U IPYroe.



XKupoTtHas knerka. OTKpbITHE KUBOTHOM KieTKH (A. JleBeHryk). CTpoeHHE >KMBOTHOU
KJIETKH: KIETOYHas MeMOpaHa, OpPTaHOW[bl MEPEIBMKEHHUS, SIPO C SIPHIIMIKOM, ITUTOILIA3Ma
(MUTOXOHIPUH, TUILEBAPUTEIBHBIE U COKPATUTEIbHBIE BAKYOJIH, TU30COMBI, KJIIETOUHBIH LIEHTD).
[Ipoueccrl, mpoucxoasimue B kierke. Jlenenue kineTku. TKaHM KMBOTHBIX, UX pa3HOOOpas3ue.
OpraHsbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. OpraHu3M — eIMHOE LENO0€.

Jlabopamopuuie u npakmuyeckue padoomul.

WccnenoBanue 1oja MHKPOCKOIIOM TOTOBBIX MMKPOIPENapaToB KJIETOK U TKaHEH
KUBOTHBIX.LI.JI.

2. CTpoeHHe U KU3HEIEATEIbHOCTh OPraHu3Ma ;KHBOTHOT 0

Onopa u JjBUXKEHHE KUBOTHBIX. OCOOEHHOCTM THMIPOCTATHUECKOTO, HAPYKHOTO U
BHYTPEHHETO CKejleTa y JKMBOTHBIX. llepeiBHkeHHE Yy OJHOKIETOUYHBIX (aMEOOBUIHOE,
KT'YTUKOBO€). MBIIIEUHbIE JABMKEHUSI Y MHOTOKJIETOUHBIX: MOJIET HACEKOMBIX, ITHULI, TJIABAHNE
pBIO, JBIKEHHE IO CYIIe MO3BOHOYHBIX JKMBOTHBIX (TOJ3aHMe, Oer, Xoapba U Apyroe).
PbryaxHbIE KOHEYHOCTH.

[IuTanue u nuiEeBapeHUEe y )KUBOTHBIX. 3HaUeHHe NMuTaHus. [luTanue u nuiieBapeHue y
MpocTelMnX. BHYTpUIIOIOCTHOE M BHYTPHUKJIETOYHOE NUINEBAPEHHE, 3aMKHYTash M CKBO3Has
nuIieBapuTesabHas cucreMa y 0ecro3BOHOUHBIX. [IMIeBapUTENbHBIM TPAKT y MO3BOHOYHBIX,
nuuieBapuTesabHble  kene3bl. PepMeHThl. (OCOOEHHOCTH MUILEBAPUTENBHON CHCTEMBI Y
MIpe/ICTaBUTENEeH OTPSAI0B MIEKOTUTAIOIIHX.

Jlpixanue KUBOTHBIX. 3HAaUeHUE AbIXaHUS. ['a3000MEeH uepe3 BCIO MOBEPXHOCTh KIIETKHU.
Kabeproe npixanue. Hapyxubie u BHyTpeHHUE xaOpbl. KoxxHoe, TpaxeitHoe, IEro4YHOE
IbIxaHue y ooburareneil cymu. OCOOEHHOCTH KOXKHOTO AbIXaHHs. Posib BO3IYIIHBIX MEIIKOB Y
ITHULL.

TpaHcnopT BemecTs y KMBOTHBIX. Ponbp TpaHcmopTa BeHIECTB B OPraHU3ME JKUBOTHBIX.
3aMKHYyTas U HE3aMKHYTasi KDOBEHOCHbIE CUCTEMbI Y Oecrio3BOHOUYHBIX. Cepalie, KpOBEHOCHBIE
cocyasl. CIMHHOM M OpIOLIHOM COCYbl, KaIMJUISIPBI, <JI0XKHBIE CEpAla» y J0XKIEBOTO YepBs.
OCOOEHHOCTH CTPOEHHUSI HE3aMKHYTOH KPOBEHOCHOM CHUCTEMBl Yy MOJUIIOCKOB M HACEKOMBIX.
Kpyru kpoBooOpaiieHus: U OCOOEHHOCTH CTPOEHMsI cepliell Yy IO3BOHOYHBIX, YCIOXHEHUE
CHCTEMBbI KPOBOOOpAIIIEHUSI.

Beienenue y )KuBOTHbIX. 3HaU€HHUE BbIIEICHUS KOHEYHBIX IPOJYKTOB OOMEHa BEIIECTB.
CokpaTuTenpHble BaKyOJId y IPOCTEHIINX. 3BE3M4aThle KICTKH U KaHAIbLbI y IUNIOCKUX YEPBEH,
BBbIJICIUTENIbHbIE TPYOOUKM M BOPOHKHM Y KOJIbYATBIX 4YepBell. MaibnurueBbl cocyasl Y
HaceKoMbIX. [104kH (TyJI0BHIIHBIE U Ta30BbIE), MOUETOYHHKH, MOYEBOH My3bIpb Y IO3BOHOYHBIX
AKHUBOTHBIX. OCOOCHHOCTH BBIJCNICHHS Y IITUL], CBA3aHHBIE C TIOJIETOM.

[ToxpoBsl Tena y >kMBOTHBIX. [IOKPOBBI y 6€CIIO3BOHOYHBIX. Y CIIOKHEHHE CTPOSHUS KOKHU
y 1103BOHOYHBIX. Koska kak opran BbiaeneHus. Ponp koxu B Temootaaye. [IponsBoHbie KOXKU.
CpencrBa IaCCUBHOM M aKTUBHOM 3aIlIUTHI Y )KMBOTHBIX.

Koopmunanus u perynsnus >KU3HENEATEIbHOCTH Yy JKMBOTHBIX. Pazgpaxumocts y
OJTHOKJIETOYHBIX JKMBOTHBIX. Takcuchl ((OTOTaKCHC, TPO(POTAKCHC, XEMOTAKCUC U Jpyrue
takcucel). HepBHas perymsauus. HepHas cucrema, e€ 3HaueHue. HepBHas cuctema y
0ecro3BOHOYHBIX: ceTyaras (auddysHas), cTBOjNOBas, Yy3noBas. HepBHas cucrema Yy
MIO3BOHOYHBIX (TpyOdaras): rOJOBHOM M CIIMHHON MO3T, HEPBBL. Y CIOXKHEHHE TOJIOBHOTO MO3Tra
oT pel0 10 MulekonuTaromux. IlosBieHue OONMBIIMX MOJYIIApHA, KOpBI, OOPO31 M M3BWIIMH.
I'ymopanbHas perynsuus. Poiab ropMOHOB B >KM3HM >KMBOTHBIX. [losoBeie ropmonsl. [lonoBoit
mumopdusm. Oprasbsl 4yBCTB, UX 3HaueHue. Penenrtopsl. [Ipocteie u crnoxuble ((haceTounsie)
rasa y HacekomblX. OpraH 3peHus U CilyXa y IMO3BOHOYHBIX, MX YCJOKHeHue. Oprasbl



0OOHSHUS, BKyCa M OCSA3aHUS y OECIIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX. Opran O0KOBOM
JMHHUH Yy PHIO.

[loBenenue >KMBOTHBIX. BpoxaéHHOe U NPUOOPETEHHOE MOBEIACHHE (MHCTUHKT U
HayyeHue). Hayuenwe: ycioBHbIe pedrekchl, HWMIPHHTHHT (3allcUaTICHHUE), HHCAUT
(moctmwxenne). [loBenenwe: mHIIEBOE, OOOPOHUTENBHOE, TEPPUTOpPHANILHOE, OpadyHoe,
uccienonatesibckoe. CTUMYIIbI IOBEACHUS.

Pa3smHOeHMEe UM pa3BUTHE JKHUBOTHBIX. becnosioe pa3MHOXKEHUE: [EJIeHUE KIETKU
OJTHOKJIETOYHOTO OpraHu3Ma Ha JB€, TMOYKOBaHHE, (parmeHTtanus. [losoBoe pa3MHOXKEHHE.
[IpenmyiiecTBO 1m0JI0BOrO pazMHokeHus. 11osi0BbIE Kene3bl. AMYHUKA U ceMeHHUKH. [lonoBbie
kieTku (rametsl). OmnogorBopenue. 3urora. [laprenorenes. 3aposieBoe pazputue. CTpoeHHe
giiia  nTunbl. BHYTpuyTpoOHOE pa3BUTHE MIIEKONUTAIOUIMX. 3apoAblIIeBble  OOOJOUKH.
[Inauenra (nerckoe mecto). [lynmounsiii kaHaTHk (mynoBuHa). [locTaMOpHoHaNBHOE pa3BUTHE:
npsimoe, Henpsamoe. Meramopdo3 (pa3BUTHE ¢ IPEBPALLIEHUEM): TTOTHBIN U HEMOJIHBIMH.

Jlabopamopusie u npaxmuyeckue padoomul.

O3HaKoOMJIEHHE C OpraHaMH OTIOPHI U IBHKEHUS Y AKUBOTHBIX.

N3ydenne cnocoOOB MOTJIOMIEHUS TUIIH Y dKUBOTHBIX.

N3ydenne cnocoOOB bIXaHUS Y )KUBOTHBIX.

O3HakoOMJIEHHE C CUCTEMaMH OPraHOB TPAHCIIOPTA BELIECTB Y KUBOTHBIX.

N3ydeHne moKpoOBOB TeNa y KUBOTHBIX.

N3ydeHne opraHoB 4yBCTB Y )KMBOTHBIX.

dopMupoBaHuE YCIOBHBIX PEGIIEKCOB Y aKBAPUYMHBIX PbIO.

Crtpoenue silia ¥ pa3BUTHE 3apO/IbIIIA MITUIIBI (KYpPHIIbI).

3. CucremaTuyecKue rpynisbl ;KUBOTHBIX

OcHOBHBIE KAaTETOPUM CHCTEMAaTUKHU XUBOTHBIX. BHI Kak OCHOBHas cucTeMaTHyecKas
Kareropusi  KUBOTHbIX. Kiaccuduxamus  kuBoTHhIX. CHcTeMa  KMBOTHOTO — MHpa.
CucremaTueckne KaTeropuu >KMBOTHBIX (1IapCTBO, THI, KJIACC, OTPSIII, CEMEICTBO, PO, BUM), UX
conoauuHeHue. bunapuas Homenknarypa. OTpakeHre COBPEMEHHbBIX 3HAHUI O MTPOUCXO0XKICHUU
U POJCTBE KUBOTHBIX B KJIaCCU(UKALIUN KUBOTHBIX.

OpHOKIIETOUHBIE JKMBOTHBIE — mpocteiimne. CTpoeHHEe U KHU3HEACATEIbHOCTh
npocreimux. Mecroobutranue u o6pa3 xu3Hu. OOpazoBaHue LUCTHI MPU HEOIATOMPHUSTHBIX
YCIOBUAX cpenpl. MHOroo6pasue npocredmmnx. 3HaueHWe MPOCTEUIINX B MPUPOJIE U KU3HU
yenoBeka (00pa3oBaHHE OCAMOYHBIX TOPOJ, BO30yauTenu 3a00JeBaHHUN, CHUMOWOTHYECKHE
Buibl). [lyTu 3apaxeHus 4yenoBeka U Mephl MPO(UIAKTUKU, BBI3bIBAEMbIE OJHOKIECTOYHBIMU
YKUBOTHBIMU (MaJIIPUAHBIN TIIa3MOIHH ).

Jlabopamopusie u npaxmuyeckue padomol

UccnenoBanue ctpoeHus HHPY30pHUU-TyDENbKH U HAOMIOJCHHE 32 €€ MEepeBUKCHHEM.
N3ydeHne xemoTakcuca.

MHuoroo6pa3ue npocreinmx (Ha roToBbIX npernapatax).[.J1.

N3roToBnenune Moaenu KIeTKU MpocTeiiero (aMeéonl, nHGY30puu-Ty(heabKu U APYyroe. ).

MHorokjieTounble KUBOTHbIe. Kuimeunomosioctubie. OO0mas XapakTepHUCTHKA.
MecrooOutanue. OcoOOEHHOCTH CTPOEHHUS U >KU3HEAEATENIBHOCTU. DKTOJepMa U SHTOAEpMA.
BHyTpunonocTHoe M KiIeTO4yHOe MepeBapuBaHue nuuiu. Perenepanus. Peduexc. becnonoe
pasmMHOXkeHHe (moukoBaHue). IlonoBoe pasmuokenue. I'epmadpoautusMm. PaznenbHomosbie
KHIIEYHOIOJIOCTHRIE. MHOroo0Opasue KHIIEYHOIOJOCTHBIX. 3HaUYeHHE KHIIEYHOIOJIOCTHBIX B
MIPUPOJIE U )KU3HU deToBeka. KopanoBbie MOIUMbI ¥ UX pojb B pu(ooOpa3oBaHUH.

Jlabopamopuvie u npakmuyeckue padomal.



UccnenoBanue CTpoeHUS TPECHOBOJHOW THAPHI W €€ TMepeaBUKEHUS (IIKOJbHBIN
aKBApUYM).

HccnenoBanue nuTanus TUAPHI JaQHUAMA U IUKIONAMH (IIKOJIBHBIN aKBapUyM).

N3roTtoBnenne Moenu IpeCHOBOIHOM TUAPHI.

Ilnockue, Kpyrisble, KoabuaTble 4YepBH. OOmas xapakrepuctuka. OcoOeHHOCTH
CTPOEHHUSl U JKU3HENEATEIbHOCTH IUIOCKHMX, KPYIJIBIX M KOJbYaThbiX uepBeil. MHorooOpasue
yepBed. [lapasuTudeckue IUIOCKME W Kpyriible 4epBU. LluKibl pa3BUTHS ITEYEHOYHOIO
COCAJIbIINKA, OBIYBETrO LEMHS, 4YeJOBEYEeCKOW ackapuibl. UepBH, HMX MPUCHOCOOJIEHUS K
NapasuTU3My, Bpell, HAHOCUMbIN YEJIOBEKY, CEIbCKOXO3UCTBEHHBIM PACTEHUSIM U JKUBOTHBIM.
Mepsl 110 NpenynpexACHUI0 3apakeHUs MapasuTUYECKUMM 4YepBsMU. Poib depBer Kak
MOYBOOOpa3oBaTeyci.

Jlabopamopusie u npakmuyeckue padoomul.

HccnenoBanue BHEHIHEro CTpOeHUsS Jo0XkJeBoro uepBa. HaOmronenue 3a peaxiueit
JIOKJIEBOTO YEPBS HA Pa3paKUTEIH.

HccnenoBanue BHYTPEHHETO CTPOEHHUS JIOKJIEBOTO 4YepBs (Ha TOTOBOM BIIAXXKHOM
npenapare ¥ MUKpOIIperapare).

N3ydyenune mnpucnocoOieHnit mnapasUTUYECKUX uepBell K Mapa3uTu3My (Ha TOTOBBIX
BJIQXKHBIX U MUKpOTIpenaparax).

Yaenucronorue. OOmas xapakrepuctuka. Cpenpl XKU3HH. BHeliHee W BHYTpEHHEE
CTpOE€HHE YWIEHUCTOHOrMX. MHOroo6pasue wieHncToHorux. [lpeacraBurenu Kinaccos.

PakooOpazubpie. OCOOCHHOCTH CTPOCHHUSI M KU3HEACATEIHHOCTH.

3HaueHne pakooOpa3HbIX B IPUPOJIE U KU3HU YEJIOBEKA.

[TayxooOpa3Hble. OCOOEHHOCTH CTPOEHUSI M KU3HEAEATEIHLHOCTU B CBSI3U C KU3HBIO Ha
cyme. Knemu — Bpeautenu KyJIbTypHBIX pacTeHU U Mepbl 00pbObl ¢ HUMH. [lapazutnyeckue
KIS — BO3OYAMTENN W MEPEHOCUMKH OMACHBIX OoJie3Hed. Mephl 3ammuThl oT Kiemiei. Porib
KJIelel B MOYBOOOpPa30BaHHH.

Hacexombie. OcOOEHHOCTH CTPOCHHUS U KU3HEIEATENbHOCTH. Pa3MHOKEHE HACEKOMBIX U
Tunbl pa3Butua. Otpsabl HacekombiX: lIpsmoxkpsiabsie, PaBHOKpbLIbIE, [lomykecTKOKpbLIbIE,
Yemyekpouibie, KecTkokpouibie, [lepennonuarokpeuibie, JBykpbuibie U Apyrue. Hacekombie —
MEPeHOCUYNKU BO30yAMTENe W Mapa3uThl 4YeloBeKa W JIOMAIIHUX >KMBOTHBIX. Hacexowmbie-
BpEIUTENN Caja, Oropoja, mnosis, Jjieca. Hacekomble, CHMKAIOIIKUE YUCIECHHOCTh BpEAUTENIEH
pactenuii. IloBeneHne HAacEeKOMBIX, HMHCTHHKTBL. Mepbhl IO COKpAIICHUIO YHUCIEHHOCTH
HaCEKOMBIX-BpeAUTeNIeH. 3HAaUeHHE HACEKOMBIX B IPUPOJIE U )KU3HU YEJIOBEKa.

Jlabopamopusie u npakmuueckue padomaol.

HccnenoBanue BHEIIHETO CTPOCHHUS HACEKOMOTO (HA MpUMEPEe MAaKMCKOro JKyKa WU
JPYTUX KPYIMHBIX HACEKOMBIX-BPEIUTENEH ).

O3HakoMJIEHHE C Pa3IMYHBIMUA TUIIAMU PA3BUTHS HACEKOMBIX (Ha MPpUMepe KOJUICKIIHMA).

Mouuttockn. OOmias  xapakrtepuctuka. MectooOutanue MOJUTIOCKOB. CTpoeHue u
MIPOLIECCHI KU3HEIEATENbHOCTH, XapaKTepHbIe JUIsl OPIOXOHOTHUX, JABYCTBOPUYATHIX, TOJIOBOHOTUX
MOJUTIOCKOB. UepTbl NpUCHOCOOIEHHOCTH MOJUIIOCKOB K cpeie oOutaHus. Pa3mHoxeHue
MOJITFOCKOB. MHOT000pa3ue MOJITIOCKOB. 3HAUYE€HHE MOJUIIOCKOB B IIPUPO/IE U KU3HU YeJIOBEKa.

Jlabopamopuvie u npakmuyeckue padomal.

HccnenoBanue BHENIHETO CTPOEHUS PAKOBUH IPECHOBOJHBIX M MOPCKHX MOJIIKOCKOB
(paxoBHHBI 0€33yOKH, IEPIOBUIIBI, IPYJOBHKA, KATYIIKH U JAPYTrHe).



XopaoBble.  OOmas  XapakTepUCTUKA.  3apobIIIEBOC  PA3BUTHE  XOPIOBBIX.
Cucremaruueckue rpymisl XxopaoBbeix. [loarun becuepennsie (smannernuk). [logrun Yepenueie,
nnu [Io3BOHOYHBIE.

Pei0obl.  OOmas xapakTepucTuka. MecTooOUTaHWE W BHEIIHEE CTPOCHUE pBHIO.
OCOoOEHHOCTH BHYTPEHHETO CTPOCHHUSI U MPOIIECCOB JKU3HEACSITEIbHOCTH. [IprcmocobaeHHOCTD
peI0O K ycnoBusM oOuTaHus. OTIHMYHMS XPAMIEBBIX PBIO OT KOCTHBIX pPHIO. Pa3smHOXeHme,
pa3BuTHE M MUTrpamms peil0 B mpupoie. MHorooOpasue pblO, OCHOBHBIE CHCTEMATHYECKHE
rpymnmsl pb10. 3HaueHue pbId B IPUPOJIE U )KU3HU YEJIOBEKA. XO035HCTBEHHOE 3HAYEHUE PhIO.

Jlabopamopuuie u npakmuyeckue padoomul.

HccnenoBanue BHEIIHETO CTPOEHUSI U OCOOCHHOCTEHN MepeaBMKEHHUS PBIObI (Ha mpuMepe
KHUBO pBIOBI B OaHKE C BOJIOM).

WccnenoBanue BHYTPEHHETO CTPOEHMsSI pbIObI (HAa MpHUMeEpe TOTOBOIO BIIAXKHOIO
npenapara).

3emHoBoaHbIe. OO0mIas xapakrepucTuka. MectooOuTaHue 3eMHOBOAHBIX. OCOOEHHOCTH
BHEIIIHET0 M BHYTPEHHETO CTPOEHHUS, MPOIECCOB JKU3HENEATEIBHOCTH, CBSI3aHHBIX C BBIXOJIOM
36MHOBOJHBIX Ha cymy. [IpucrnocoOiaeHHOCTh 36eMHOBOJHBIX K KH3HM B BOJIE W Ha CyIIe.
Pa3mHOkeHne 1 pa3BUTHE 3eMHOBOIHBIX. MHOTO0OOpa3ue 3eMHOBOJHBIX M UX OXpaHa. 3HaueHHe
36MHOBOJHBIX B IPUPOJE U )KU3HU UEIOBEKA.

Ipecmbikawmuecsa. OOmas xapakTepucTuka. MecToOOMTaHUE TPECMBIKAIOIIUXCS.
OcoOeHHOCTH BHENIHET0 U  BHYTPEHHEro CTpoeHHs mpecMbikaromuxcs. [Iporecchbl
KU3HeNesATeNbHOCTH. [IpucnocobaeHHOCTh MPECMBIKAIOIIMXCS K )KM3HHU Ha cyiie. Pa3MHOXKeHHe
U pa3BUTHE MpecMbIKatomuxcs. Perenepanus. MHOroo6pasue MpecMbIKAIOMUXCS U UX OXpaHa.
3Ha4YeHNE NPECMBIKAIOIIUXCS B IPUPOJAE U KU3HHU YETIOBEKA.

HTunel. O6mas xapakrepuctuka. OCOOEHHOCTH BHENTHET0 cTpoeHus NTUIl. OCOOEHHOCTH
BHYTPEHHETO CTPOCHMSI U MPOLIECCOB >KU3HEAesATeNbHOCTH nTHl. [IpucrnocoOieHus OTUI] K
nonéry. [loBenenne. PasmMHoxeHre U pa3BuUTHE NTHIL. 3a00Ta 0 TOTOMCTBE. CE30HHBIC SBIICHUS
B JKM3HHU NTUL. Murpamuu nruu, ux usydenue. MuorooOpasue NTHll. DKOJIOTUYECKHE TPYIIIbI
nTull (10 BBIOOPY yUUTENS Ha MpUMEPE TPEX SKOJIOTHUECKUX TPYII ¢ YYETOM pacpOCTPaHEHUs
nTul B peruone). [IpucnocobieHHOCTh NTULL K Pa3IUYHbIM YCIOBUSAM Cpelibl. 3HAU€HUE MTHUIL B
MPUPOJIE U )KU3HU YEJIOBEKA.

Jlabopamopnusie u npaxmuyeckue padoomaot.

HccnenoBanue BHEHIHETO CTPOEHHUS M MEPHEBOrO MOKPOBa NTHIl (Ha IpUMepe uydena
ITUI 1 HA0Opa NEePbeB: KOHTYPHBIX, ITYXOBBIX U TyXa).

HccnenoBanue ocobeHHOCTEH CKeNeTa MTULIBI.

Munexonuraomue. OOmas xapaktepuctuka. Cpeapl JKU3HM — MIICKOTHUTAIOIIUX.
Oco0OeHHOCTH BHEIIHETr0 CTPOEHUs, CKeleTa M MYCKYJIaTypbl, BHYTPEHHETO CTpPOCHHUS.
[Iponeccel KuU3HEACATENBHOCTU. Y CII0KHEHHE HEPBHOM cucTeMsl. [loBeneHne MileKONnUTaronmx.
Pa3mHokenue u pazsutue. 3a60Ta 0 MOTOMCTBE.

Ilepo3Bepu. OpnHompoxoanbsle (ainexnanymue) u  Cymuarble (HM3IIME 3BEpH).
[TnanenTtapHsle Milekonurarone. MHorooOpasue MIEKONUTAOMUX (IO BBIOOPY y4UUTENs
U3y4yarTcst 6 OTPsJIOB MIIEKOMMTAIOUIMX HA MpPUMEpe JBYX BHJOB M3 KaXJOro OTpPSIA).
Hacexomosiiaele 1 Pykokpeuisle. ['pei3yHbl, 3aiinieoOpasHble. XuiHble. JlacToHorne u
Kurtoobpasueie. IlapHokombiTHhle U HemapHokomnbiTHble. [Ipumatel. CemelicTBa oTpsiaa
XwuriHele: co0auby, KOIA4Ybt, KyHbH, MEBEKbH.



3HaueHuEe MIIEKONUTAIOIMX B MPUPOJE M JKU3HM 4YeloBeKa. Miekonurarooummue —
MEPEHOCUYNKN BO30yAMTENeH oOmacHbIX 3aboyeBaHuii. Mepbsl OOppOBI €  TpPBI3yHAMHU.
Muoroo6pasue MIEKONUTAIONIUX POJTHOTO Kpasl.

Jlabopamopmuvie u npakmuyeckue padoomul.

HccnenoBanue 0COOCHHOCTEH CKeNeTa MICKOMUTAIONTNX.

HccnenoBanue ocodeHHOCTEH 3yOHON CUCTEMBI MIICKOITATAOITUX.

4. Pa3BuTHe :KMBOTHOr0 MUpa Ha 3emJie

OBOJIIOLIMOHHOE Pa3BUTHE JXMBOTHOIO MHpa Ha 3emiie. YCIO0XKHEHUE >KMBOTHBIX B
mpouecce 3BOMIOUMM. JloKazarenbCTBa HBOJIOLMOHHOIO  Pa3BUTHUSL KUBOTHOTO  MUDA.
[Taneonrtosiorusa. Mckomaemble OCTaTKU JKUBOTHBIX, HUX M3ydeHHE. MeTonbl H3ydeHus
HCKOIIA€MBIX OCTAaTKOB. PecTaBpaiusi IpeBHUX >KUBOTHBIX. «OKHBBIE MCKOMAEMbIe» >KUBOTHOTO
MUpa.

Kuzup  KuUBOTHBIX B  Bojge. OJHOKIETOYHbIE KUBOTHBIE. [IpomcxoxaeHue
MHOTOKJIETOYHBIX )KMBOTHBIX. OCHOBHBIE 3Talbl 3BOIIOIMH 0€ClI03BOHOUYHBIX. OCHOBHBIE ATAlbl
SBOJIIOLIUH TTO3BOHOYHBIX )KMBOTHBIX. BbIMepIIIe )KUBOTHBIE.

Jlabopamopnuwie u npakmuyeckue padoomaui.

HccnenoBanue UCKOMaeMbIX OCTaTKOB BEIMEPIINX )KMBOTHBIX.

5. 7KuBoTHbBIEe B IPUPOAHBIX COO0IIECTBAX

JKuBoTtHble U cpena oouTanus. BausiHue cBeTa, TeMIepaTypbl U BJIQXKHOCTH Ha KUBOTHBIX.
[Iprcnoco6aeHHOCTh )KMBOTHBIX K YCIOBHSM Cpeibl OOUTaHMUSL.

[Honmynsiuu ’KUBOTHBIX, WX XapakTepuCTUKU. OIUHOUYHBIM M TPYNIIOBOM 00pa3 KU3HMU.
B3aumocBs3u KMBOTHBIX Mexay coOoit W ¢ npyrumu opraHuzMamu. [lumieBbie cBsi3u B
MPUPOJAHOM coobiecTse. [InieBbie ypoBHH, 3KOJOTHYECKas MUpaMUAa. JKOCHCTEMA.

JKuBOTHBIN MUpP NPUPOIHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH pacCIpeleieHus
JKUBOTHBIX Ha maHere. ayHa.

6. 7KuBOTHBIE U YeJIOBEK

Bo3sgeiicTBue uenoBeka Ha KUBOTHBIX B MPUPOJE: MpsAMOE U KOCBeHHOE. [IpombicioBbIe
KUBOTHbIE (pBIOOJIOBCTBO, 0X0Ta). BenmeHue mnpombiciaa >KMBOTHBIX HAa OCHOBE HAaydyHOTO
MOAX0/a. 3arpsiI3HEHUE OKPYKAIOILIEH Cpebl.

OpomManrHuBaHue KUBOTHBIX. CeNeKius, MOPO/Ibl, HCKYCCTBEHHBII 0TOOp, TUKHE TPEIKU
JOMAIIHUX JKUBOTHBIX. 3HAYEHHE JIOMAIIHUX >XMBOTHBIX B JKU3HU uesoBeKa. KUBOTHbIE
CEJIbCKOXO3SUCTBEHHBIX Yrouil. MeTo 1l O0pHOBI C )KUBOTHBIMU-BPEIUTEISIMU.

I'opon xak ocobasi UCKyCCTBEHHasl cpena, co3/JaHHas 4enoBeKoM. CHHAHTPOIIHBIE BH/IBI
KUBOTHBIX. YCIIOBUS WX oOHTaHus. becrno3BOHOYHBIE M TO3BOHOYHBIE >KMBOTHBIE TOPOJA.
AJnanTanus >KMBOTHBIX K HOBBIM YCIIOBHSIM. PekpealimoHHbIN Npecc Ha dKUBOTHBIX TUKUX BUIOB
B ycinoBusAX ropoja. be3namzopHeie aomMaimiHue XUBOTHbIE. [IuTOMHMKH. BoccraHoBieHue
YHUCIEHHOCTH PEIKUX BUJIOB KUBOTHBIX: 0c000 oxpaHsembie npupoausie Tepputopun (OOIIT).
Kpachas knura Poccun. Mepbl coxpaHeHUs 5)KUBOTHOTO MHUPA.

9 kaacc (8 kiace)

YegoBeK — OM0CONHAILHBIN BH

Hayku o uenoBeke (aHatomusi, (DU3HOJIOTHS, TCUXOJOTHS, AHTPOIOJOTHS, THUIHEHA,
CaHUTApHs, IKOJIOTHS YeIoBeKa). MeToibl U3yueHHs] OpraHu3Ma 4YeJlOBeKa. 3JHaYeHUE 3HaHUM O
YeloBeKe /s CaMOTO3HAHWsI W COXpaHeHHsl 3710poBbsi. (OCOOCHHOCTH 4YENIOBEKa Kak
OMOCOIMAILHOTO CYIIIECTBA.



MecTto uyenoBeka B CHUCTEME OpraHudyeckoro Mupa. YenoBek Kak dYacTb NPUPOABI.
CucremaTueckoe  IOJIOKEHHE  COBPEMEHHOro  4yejnoBeka. CXOJICTBO  ueloBeKa C
MiekonuralomuMu.  OTivuue yeinoBeka OT npuMaroB. Jloka3aTrenbCTBa  KUBOTHOTO
IIPOUCXOXKICHUS YeoBeKa. YenoBek pa3yMHBIM. AHTPOINOTreHE3, €ro ATambl. buosornueckue u
colMaNbHbIE (DAKTOPBI CTAHOBJICHUS YellOBEKa. YeIoBeYecKre pachl.

2. CTpyKTypa opranu3ma 4yejoBeKa

Crpoenue u xuMHUYeCKUl cocTaB KieTkH. OOMEH BEUIECTB M MpEBpallleHUuEe SHEPruM B
KJIeTke. MHorooOpa3ue KIeToK, uX neneHue. HykimenHoBble KUCIOTHI. ['eHbl. XpOMOCOMBI.
XpomocomHbIl Habop. Muto3, meiio3. ComaTrueckue U NoJioBble KIeTKU. CTBOJIOBBIE KIIETKU.
Tunsl TkaHell opraHu3ma 4ejloBEKa: MUTEIHANIbHbIE, COCAUHUTEIbHbIC, MBIILICYHbIE, HEPBHASL.
CpoiicTBa TKaHel, ux (yHKkuU. Opranbl U CUCTEMbl OpraHoB. OpraHu3M Kak €IMHOE LeJNoe.
B3aumocBs3b OpraHoB U CHCTEM Kak OCHOBA TOMEOCTa3a.

Jlabopamopmuvie u npaxmuyeckue padoomal.

N3ydyeHne MUKpOCKOIMYECKOT0 CTPOSHUS TKaHe! (Ha roToBbIX MUKponpenaparax). L[.JI.

Pacnio3naBanue opraHoB U CUCTEM OpPraHOB YeNIOBEKa (110 TabIuIaMm).

3. HeiiporymopajabHasi peryJasiiusi

HepBHas cuctema uenoBeka, e€ opraHu3anus u 3HaueHue. HelpoHbl, HEpBbI, HEPBHbBIE
y31el. Pedekc. Peduexropnas myra.

PeuenTopsl. JIByxHelpoHHbIE U TpExHEHpOHHbIE peduieKTopHble Tyrd. COUHHONW MO3T,
ero crpoeHne W (QyHKIUU. Pedrexchl cnmuHHOTO MOo3ra. ['0JIOBHOW MO3r, €ro CTpOCHHE H
¢byukuun. bonbmme nonymapus. Pednexcsl rosoBHoro mosra. besycnoBHble (BpoXAEHHbBIE) U
ycinoBHbIe (iproOpeTéHHbIe) peduekchl. Comarnueckas HEpBHas cucTeMa. BereraTuBHast
(aBTOoHOMHas) HepBHasi cuctema. HepBHas cucrema kak enuHoe 1ienoe. Hapymenust B padote
HEPBHOM CHUCTEMBI.

I'ymopanbHas perymsmus GyHKIUNA. ODHIOKpUHHAs cucTema. JKesne3bl BHYTpPEHHEH
cekpeunu. JKenesbl cMemaHHOM cekperu. ['OpMOHBI, UX POJIb B PETYISIUU (PU3NOIOTUUECKUX
byHKIMI opraHu3Ma, pocta u pa3BuTHA. Hapymienue B paboTe SHIOKPUHHBIX KEINE3.
Ocob6enHocTH pedIeKTOPHON U TYMOPATBHOM perysiuu (GyHKIMH opraHu3Ma.

Jlabopamopnwie u npaxmuveckue padoomaot.

N3ydeHue roloBHOro Mo3ra yesnoBeka (1o MyJsbKam).

N3ydenue namMeHeHus pasmepa 3payka B 3aBUCUMOCTH OT ocBeréHHocTH. L1.JL.

4. Onopa u 1BH:KeHHE

3HaueHue OMOPHO-ABUraTeIbHOTO anmnapara. CKeJeT ueloBeKa, CTPOCHHE €ro OTHENOB U
¢byukun. Koctu, ux xumudeckuit coctaB, crpoeHue. Tumbl kocteil. PocT kocredt B MHY U
tomuuHy. Coenunenune kocreil. Ckenert rojoBbl. Ckener TynoBuina. CKelleT KOHEYHOCTEN U UX
nosicoB. OcoOEHHOCTH CKeJleTa YelOBeKa, CBSI3aHHbIE C TNPIMOXOXKACHHEM U TPYIOBOU
JeSITENbHOCTBIO.

Mpieynast cuctema. CtpoeHue U (DYHKIMHM CKEJIETHBIX MBI, PaboTa MBI
cTaTUuyecKas ¥ JWHAMHYECKas, MBIIIIBl CrudaTtear W pasrudarend. YTOMIIEHHWE MBbIIIIL.
'mnonunamus. Posib qBUTaTeNbHOM AKTUBHOCTH B COXPAHEHUH 3/I0POBBSI.

Hapymenuss omnopHo-aBUTaTenpbHOM CHUCTEMBI. Bo3pacTHble HW3MEHEHHS B CTPOCHHH
kocred. Hapymenune ocanku. IlpemynpexneHune HCKpUBICHMsI IMO3BOHOYHMKA M Pa3BUTHUSA
mwiockoctornus. [Ipodunaktuka TpaBmatusma. I[lepBas momomb TpH TpaBMax OMOPHO-
JIBUTATEIBHOTO anmnapara.

Jlabopamopuvie u npakmuyeckue padomal.

HccnenoBanue cBOMCTB KOCTH.



N3ydeHnue ctpoeHust KOCcTel (Ha MyJsKax).

W3ydeHue cTpoeHus: NO3BOHKOB (Ha MYJIsKAXx).

Omnpenenenne THOKOCTH TTO3BOHOYHHKA.

N3mepenue macchl U pocTa CBOEr0 OpraHu3Ma.

W3ydeHue BIUsSHUSA CTATUYECKON U TUHAMUYECKOW HAarpy3KU Ha YTOMJIEHUE MBIIIIII.

BrIsiBieHME HApYILIEHUS OCAHKHU.

Onpenenenre NpU3HAKOB MIOCKOCTOIUS.

Oxa3aHue rnepBoi MOMOLIY NPU NOBPEKACHUN CKEIETa U MBIIIILI.

5. BHyTpeHHsis1 cpea opraHusma

Buyrpennss cpena u e€ QyHkuuu. DOpMEHHBIE 3JIEMEHThl KPOBU: SPUTPOLIUTHI,
JEHKOIUTHI U TpoMOOLMTEL. ManokpoBue, ero npuuuHbl. KpacHblil KOCTHBIN MO3T, €ro pojb B
opranusme. [Inazma kposu. [locTossHCTBO BHyTpeHHElN cpelibl (roMeocTas). CBEPThIBaHHE KPOBH.
I'pynnsr kpoBu. Pesyc-gakrop. [lepenuBanue kpoBu. JJoHOPCTBO.

Nmvmynuter u ero Buapl. DakTopsl, BIMAONME HA HWMMYHUTET (TMPUOOpETEHHBIE
UMMYHOJEQUIUTBI): pagualliOHHOE OOJyd4eHHe, XHMHUYECKO€ OTpaBJICHHWE, TOJIOJIaHuE,
BOCIajlieHHe, BUpycHble 3a0oneBanus, BUYU-undexuus. BunoukoBas xenesza, numbaTrdeckue
y37bl. Bakiuael u nedyeGHble chiBOpoTKH. 3HadeHue padot JI. Ilacrepa u .M. MeunukoBa 1o
W3Y4YE€HHUIO UMMYHHTETA.

Jlabopamopnwie u npaxmuyeckue padoomaot.

N3ydyeHne MHUKPOCKONMMYECKOIO CTPOEHHUs KPOBHU 4EJIOBEKa U JISTYIIKUA (CpaBHEHHE) Ha
roToBBIX MUKpomnpemnapaTax.L[.JI.

6. KpoBooOpameHnue

Opransl kpoBooOparieHus. CtpoeHue u padota cepana. ABTomarusm cepana. Cepaednbpii
UK, €r0 JJIUTEeILHOCTh. BOMBIIONW W Mallblii Kpyru KpoBooOpareHus. [[BkeHue KpoBH TIO
cocynam. Ilynsc. Jlumdarndeckas cucrema, TumMpoOOTTOK. Perynsaius aedarenbHOCTH cepaua u
cocynoB. I'mruena cepaedyHo-cocyaucToit cucreMbl. [IpodunakTrka cepaeuHO-COCYIUCTHIX
3aboneBanuil. [lepBas momouib Npu KPOBOTEUEHHSIX.

Jlabopamopnwie u npaxmuyeckue padoomaot.

W3mepenne KpoBSIHOTO JABJICHUS.

Omnpenenenne nmyabca U YUCla CEPACYHBIX COKPALICHHUI B IIOKOE U MOCJIE JO3UPOBAHHBIX
(GU3NYEeCKUX HArpy30K y YeloBeKa.

IlepBas noMOILb IPU KPOBOTCUEHUSX.

7. JpIxaHue

Jbixanue u ero 3HayeHue. Opransl 1pixanus. JIérkue. B3auMocBs3p cTpoeHus U QYHKIMHA
opraHoB apixaHus. ['a3000MeH B NE€rkux u TkaHsaX. JKu3zHeHHas €MKOCTb JIETKMX. MeXaHU3Mbl
IbIxaHus. [IpIxarenpHble IBUKEHUS. Perynsanus nbixaHus.

Wndexnyonnsie 00Je3HH, Mepelaroliuecss 4yepe3 BO3AyX, NPeAyNpeXJIeHHE BO3AYLIHO-
KanesnbHbIX MH(pekuuil. Bpen TabakokypeHus, ynoTpeOneHuss HApKOTUYECKUX U TICUXOTPOIHBIX
BelecTB. Peannmanus. OxpaHa Bo3ymHoM cpeabl. Oka3aHue epBOM MOMOIIU IIPY TOPAKEHUU
OpraHoB JIbIXaHUS.

Jlabopamopuvie u npakmuyeckue padomal.

N3mepenne o6xBaTa rpyIHOM KJIETKH B COCTOSIHUU BA0OXa U BBIIOXA.

OmnpeneneHne 4acTOThI JAbIXaHus. BiusiHue pa3inuHbIX GakTOpPOB Ha YACTOTY JbIXaHUS.

8. IluTaHue U MUIIEBapeHHe

[InTaTenbHbIE BellecTBa U NMUIIEBbIE MPOAYKTHI. IIuTanue u ero 3Hauenue. Ilnmesapenue.
Oprasbl nuuieBapeHHs, UX cTpoeHue M (yHKuuu. DepMeHThl, X poJb B IHUIIEBAPEHUU.



[TumeBapenue B poTOBOM MOJOCTH. 3yObl U yXo1 3a HUMHU. [IumieBapenue B xKeinyaKe, B TOHKOM
U B TOJCTOM KUIIEYHUKE. BcacpiBaHMEe mNUTAaTeNbHBIX BelIeCTB. BcackiBaHHME BOJBI
[TumeBapuTenbHbIE J)KEIE3bI: IEUEHD U MOPKETYA0YHAs JKEe3a, UX POJIb B IIMILEBAPEHUH.

MukpoOuoOM 4YeloBeKa — COBOKYITHOCTb MHKPOOPTraHU3MOB, HACEJSIOMIUX OPIraHu3M
yenoBeka. Perymsmus numeapenus. Metoasl n3ydeHus opraHoB nuieBapeHus. Padortsr M.I1.
[TaBnoBa.

l'uruena nurtanus. [lpenynpexaeHue IIIMCTHBIX M KEITYI0YHO-KHUILEYHBIX 3a00JI€BaHUH,
MULIEBBIX OTpaBJIeHUH. BiMsiHME KypeHUs U alKoroJisd Ha IMUILEBAPEHHE.

Jlabopamopuuie u npakmuyeckue padoomul.

UccnenoBanue neiicTBus pepMEeHTOB CITIOHBI HA Kpaxmal.

HaGnronenue aeicTBUs KeIyJOUYHOTO COKa Ha OENKH.

9. OO0MeH BelecTB U NMpeBpallleHNe YJHEPTUH

OOMeH BellecTB U IpEBpallleHUEe SHEPruu B OpraHu3Me uesnoBeka. [lnactuueckuit u
sHepreTuueckuii oomeH. OOMeH BOJbl U MHUHEpalbHBIX cosieidl. OOMeH OenKOB, YIJIeBOJOB U
KUPOB B opranusme. Perynsius oOMeHa BelecTB U IPEBPAICHHs SHEPTUU.

Butamunbl u ux ponp g opranusma. lloctymnenue ButamMuHOB c mumied. CuHTE3
BUTAMUHOB B OpraHu3Me. ABUTaMHUHO3bI U TUIIOBUTAaMUHO3bl. COXpaHEHHE BUTAMUHOB B MHUIIIE.

Hopwmbr u pexum nurtanus. PannonanbHOoe nmuTaHue — (aKkTOp YKPEIJIEHUs 3J0pPOBBS.
Hapymenne o6mena BemecTs.

Jlabopamopnwie u npaxmuyeckue padoomaot.

HccnenoBanue cocraBa IpoayKTOB IUTAHUS.

CocraBiieHHE MEHIO B 3aBUCUMOCTH OT KAJIOPUAHOCTH MHUIIIH.

CriocoObl COXpaHCHHSI BATAMHHOB B TTUIIEBBIX MTPOIYKTAX.
10. Koxka

Crpoenne u ¢ynkuun koxu. Koxka m e€ mpomsBomabie. Koka m TepMoOperyssmus.
Brustaue Ha k0Ky (aKTOPOB OKPYXKaIOIIEH CPEeIbl.

3akanmuBaHue Hu ero poib. CrnocoObl 3akanuBaHUS oOpraHu3Ma. [WrHeHa KOXH,
TUTHEHUYecKre TpeOOBaHUA K OJex]e W oOyBH. 3a00JieBaHUS KOXKH M UX HPEIyINPEKICHUS.
[Ipodunaktuka u 1epBas MOMOIIb MpPU TEIUIOBOM M COJHEYHOM yAapax, OXorax u
00MOPOKCHHSIX.

Jlabopamopnwie u npakmuyeckue padoomol.

HccnenoBanue ¢ mOMOIIBIO JTyIbl THUIBHOM U JTaIOHHONW CTOPOHBI KUCTH.

Omnpenenenre )KUPHOCTH PA3IMYHBIX YIACTKOB KOXKH JIMIIA.

Onucanue Mep Mo yXO/1y 3a KOKeH JIMIIAa U BOJIOCAMH B 3aBUCUMOCTH OT THIIA KOXKHU.

Onucanyre OCHOBHBIX TUTHEHUYECKUX TPeOOBaHUII K OJ1eK 1€ U 00YBH.

11. Beinesienue

3unauenue BoiaeneHus. Opranbl BoiaeneHus. Opranbl MOYEBBIICTUTEIBHON CUCTEMBI, UX
cTpoeHue u (pyHkuu. Mukpockonudeckoe cTpoeHue mnouku. Hedpon. OOpazoBanue mouwu.
Perymsmus moueoOpa3oBaHusl 1 MOUYEHCITyCKaHUs. 3a00JIeBaHUs OPraHOB MOYEBBIICIUTEIHHON
CUCTEMBI, UX IPEAYIPEXKICHHE.

Jlabopamopuvie u npakmuyeckue padomal.

Omnpenenenre MECTOMOIOKEHHS MOYEK (Ha MYJIsKe).

Onucanne mep MpodUIaKTHKU O0JIe3HEH MoYeK.

12. Pa3MHO:KeHHMe H pa3BUTHE

Opransl penpoaykiuu, crpoenne u ¢yHkuuu. Ilomosele sxene3bl. [lonoBbIE KIETKH.
OmnonotBopenue. BHyTpuyTpoOHOe pasButhe. BrusHue Ha 5SMOpHOHAIBHOE pa3BUTHE



¢dakTopoB okxpyxkatomen cpenpl. Poxpl. Jlakramus. Poct m pasButme pebG&nka. IlosoBoe
co3peBanne. HacnenoBanue npu3HakoB y uenoBeka. HacnencTBennble 00Je3HH, MX MPUYUHBI U
npenynpexaenue. Habop xpoMocoM, MOJI0BbIE XPOMOCOMBI, I'€Hbl. PoJIb reHeTHYECKUX 3HaHUM
JUTS TIAaHUPOBaHUS ceMbl. MH(beKInn, epearonmecs MmoJoBbIM IMyTéM, WX MPOQPUIAKTHKA.

Jlabopamopuuie u npakmuyeckue padoomul.

Onucanre OCHOBHBIX MeEp MO MPOQHIAKTHKE WH(EKIIMOHHBIX BUPYCHBIX 3a00JICBAHUI:
CIIN u renatwur.

13. Oprasbl 4yBCTB ¥ CEHCOPHbIE CHCTEMBI

Opranbl 4yBCTB M UX 3HadeHHe. AHanu3aTopbl. CeHCOpHblE cUCTEMBbL. ['J1a3 u 3peHue.
OnTtuueckas cucrema riaza. Ceruarka. 3pUTENbHBIC PEIENTOPHI. 3PUTEIBHOE BOCIPHUSTHE.
Hapymenns 3penus u ux npuyussl. [ urnena spexus.

VYxo u cinyx. Crtpoenue u (yHKIMM opraHa ciayxa. MexaHu3m pabOTBI CIyXOBOTO
aHanmzaropa. CiyxoBoe Bocupusitue. Hapyienus cinyxa u ux npuuuHsl. ['uruena ciyxa.

Opranbsl  paBHOBECHs, MBIIIEYHOTO YYyBCTBA, OCS3aHUS, OOOHSHUS M  BKyca.
B3anMoeficTBre CEHCOPHBIX CUCTEM OpraHU3Ma.

Jlabopamopnuwie u npaxmuyeckue padomul

Omnpenenenre OCTPOTHI 3pEHUS Y YeIOBeKa.

N3ydenue ctpoenus oprana 3peHust (Ha MyJsbKe U BIIQXKHOM Iperapare).

N3yuenune cTpoenus oprana ciryxa (Ha MyJsiKe).

14. TloBeneHue M MCUXUKA

[lcuxuka u moBeneHue uenoBeka. [lorpedHoCcTHM M MOTUBBI moBeAeHus. ColuaiibHas
00yCIIOBJICHHOCTh MOBEACHUS YelloBeka. PeduiekropHas Teopus moBeneHus. Boiciias HepBHas
NeSTEeNBHOCTh 4enoBeka, padotel .M. CeuenoBa, WM.II. IlaBmoBa. MexaHusm o00pa3oBaHUs
ycioBHBIX pediekcoB. Topmoxkenue. JIlnHaMuuecKkuid cTepeoTul. Pojib TopMOHOB B MOBEICHUH.
HacnenctBeHHele ¥ HEHAcJeACTBEHHbIE  MpOrpamMMbl  TMOBEACHHUS Y  4YeloBeKa.
[TpucnocobuTenbHbIN XapakTep MOBEACHUS.

[lepBas u BTOpast curHanbHble cucTeMbl. [lo3HaBaTenbHAs AESITENbHOCTh Mo3ra. Peub u
MbliieHre. Ilamate u BHHMaHue. Omouuu. VHAWBHIyadbHBIE OCOOCHHOCTH JIMYHOCTH:
CIOCOOHOCTH, TEMIIEPAMEHT, XapaKTep, 0JapEHHOCTb. THIBI BBICIICH HEPBHOU JESITENLHOCTH U
TemriepamenTa. OcoOEHHOCTH MICUXUKH YeoBeka. [ uruena pusnueckoro u yMCTBEHHOTO TPy/a.
Pexxum tpyna u otabixa. CoH u ero 3HaueHue. [ uruena cHa.

Jlabopamopnwie u npaxmuyeckue padoomot.

N3ydeHne kpaTKOBPEMEHHON MaMSITH.

Omnpenenenne 06bEMa MEXaHUUECKON U JIOTHYECKOM MaMSITH.

Onenka chopMUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIILICHUSI.

15. YeJsioBek M OKpY KaI0IIas cpeaa

UYenoBek U OKpyKaromias cpena. DKoyioruueckue (pakTopsl U UX JEHCTBUE HAa OPraHU3M
YeNoBeKa. 3aBUCUMOCTD 37I0POBbS YETIOBEKA OT COCTOSTHUS OKpYyKarolel cpenbl. MUKpOKIMaT
Kuiblx noMenieHuit. CoOrofeHre MpaBuil MOBEACHUS B OKPYXKArolIel cpeie, B OMAcCHBIX U
Ype3BhIYANHBIX CUTYAIIHSIX.

310pOBbE UEJOBEKAa Kak colMaibHasi LEHHOCTb. MakTopbl, HapylIarllue 310pPOBbE:
TUTNOIUHAMUS, KypeHue, YIOTpeOIeHHe ajKoroJist, HAPKOTHKOB, HeCOaTaHCHPOBAHHOE MHUTAHUE,
cTpecc. YKpEeIUIEHHE 3/I0pOBbsi: AyTOTPEHUHI, 3aKalWBaHUE, JBUIaTelbHAas aKTHUBHOCTD,
cbanancupoBanHoe muTaHue. KympTypa OTHOIIEHHS K COOCTBEHHOMY 370POBBIO U 3JI0POBBIO
OKpyXxarolux. BecemupHast opranuzanust 3ApaBoOXpaHEHHUS.



YenoBek Kak uacTb Ouocdepsl 3emin. AHTPOIOTEHHBIE BO3JCHUCTBUS HA MPUPOIY.
Vp6anuzanus. Lusunumzanus. TexHoreHHble H3MEHEHHs B OKpyxaromieil cpeae. CoBpeMeHHbIE
rio0aNbHBIE  JKOJOTHYECKHE TMpoOJieMbl. 3HAYeHHWE OXPaHbl OKPYXKAWOLIEH cpeabl s
COXpPaHEHHUs YEIIOBEUECTBA.



9 kaacc (68 yacos)
O0mme 0HOJIOTHYECKHE 3AKOHOMEPHOCTH.

1. Buosaorus kak Hayka (34aca)

Hayunble MeTonpl UW3ydeHHs, NpUMEHSEMble B OHONOTMU: HaONIOIEHHE, OIHCAHHE,
JKCHEpUMEHT. ['unoresa, Mojeib, TEOPHs, MX 3HAUEHHWE U MCIOJIb30BAaHUE B IOBCEAHEBHOM
*u3HU. buonormveckwe Hayku. Poyib Owmonormu B (OPMUPOBAHWM €CTECTBEHHOHAYYHOU
KapTuHbl Mupa. Cospemennvie HanpasieHusi 6 OUONO2UU (2eHOM Yelo8eKd, OUuoIHepeemuKa,
Hanobuonoeus u Op.). OCHOBHbIE IPU3HAKU YKUBOTO. YPOBHU OPraHU3allUU KUBOU IPUPOJIBL.
JKuevie npupoonvie oowvexmul kax cucmema. Knaccuguxayus scugvlx npupooHvix 00beKmos.

2. MoJekyisipubiii ypoBeHb (5 yacoB)

Oco0OeHHOCTH XMMHMYECKOTO COCTaBa >KMBBIX OpPraHU3MOB: HEOPraHMYECKHE M OpPraHu4ecKHe
BEIIECTBA, UX poiib B opranusme. CocraB, CTpoeHME M (YHKIMM OpPraHMYECKHUX BEIIECTB,
BXOJLIMX B COCTaB JKMUBOTO: YIJIEBOJbI, JIMOUABI, OEIKH, HYKIEUHOBBbIE KUCIOTH, ATD u
Jpyryue opraHu4ecKre CoOeIMHEHUs. bruosornyeckue kaTaan3aTopsl.

3. Kuerounnlii ypoBenb. Kierka. (13 yacos)

Knerounas Teopus. KiierouHoe cTpoeHne OpraHu3MoOB KakK JI0Ka3aTelbCTBO HUX POJICTBA,
eANHCTBA >KUBOM mpupoabl. CTpoeHHE KIETKH: KJIETOYHass 000J0YKa, IUIa3MaTHYecKas
MeMOpaHa, IUTOIIa3Ma, apo, opranouasl. Kierounoe crpoenue opranu3smoB. MHorooOpasue
kieTok. OOMEH BEIIECTB M MPEBpAIlEHUE YHEPTUH B KJIETKE. DHEPreTUYeCKUii 0OMEH B KIIETKE.
XpoMOCOMSI U TeHbl. Hapyuwienus 6 cmpoenuu u hyHKYUOHUPOBAHUU KIEMOK — 00HA U3 NPUYUH
3aboneeanus opeanuzma. JlereHue KIETKM — OCHOBAa pPa3MHOKEHHS, pOCTa U Pa3BUTHS
OpraHU3MOB.

IIpakTuyeckas padora

1. 3y4yeHue KIETOK U TKaHEW pacTeHUM M KUBOTHBIX HA TOTOBBIX MUKpompenapaTax. [[.JI

4. Opranu3sMeHHblit ypoBenb. Opranusm. (20 yacoB)

O/HOKJIETOYHBIE U MHOTOKJICTOYHBIC OpraHu3Mbl. KileTouHble U HEKJIETOYHbIC (POPMBI JKU3HU.
Bupycel.OOMeH BeIecTB M MPEBpalICHUE SHEPTUH B KIIETKE. [lumanue, Ovixanue, mpaHcnopm
seujecms, yoajieHue npooyKkmoe 00OMeHd, KOOpOUHAyus u pezyiayus (QyHKYutll, OsudiceHue u
onopa y pacmenutli u dcusomuvix.PocT M pazButue opraHu3zmoB. Pasmuokenue. becrionoe u
noyioBoe  pasmMHOKeHue. [lomoBeie kierku. OmomorBopenue. HacnmencTBeHHOCTh U
M3MEHYHMBOCTh — CBOWCTBA OpraHu3MoB. HaciiejcTBeHHast U HEHACIEICTBEHHAS U3MEHYHBOCTD.
WuuBuayanbHoe pa3BuTHEe OpraHu3MoB. buorenerndeckuii 3akoH. OCHOBHBIE 3aKOHOMEPHOCTHU
nepeayy HacJIeICTBEHHOM HH(pOpMAIIHH.

IIpakTHyeckas padora

2. BoIsiBiieHUE H3MEHYMBOCTH OPT'aHU3MOB.

5. TlonyJIIUMOHHO-BUI0BOI1 YypoBeHb. Bu. (10uacoB)

Bun, npusHaku Buaa. Bua kak OCHOBHas cucTemMarnyeckas Kareropus xusoro. [lomynanus kak
¢dopma cymiecTBoBaHus BUa B mpupoje. llonmymsuusa kak eaunHuna somonuu. Y. JlapBuH —
OCHOBOIIOJIOKHHUK YueHHsI 00 »3Boitonuu. OCHOBHBIE JBMXKYILUE CHUJIBI 3BOJIOIMU B MPHPOJIE:
HaclleICTBEHHAasi U3MEHYMBOCTh, O0pb0a 3a CylIecTBOBaHUE, €CTECTBEHHbIN 0TOOp. Pe3ynbraThl
HBOJIIOLIMM: MHOTrooOpasue BHJOB, IPHUCIIOCOOIEHHOCTh OPraHU3MOB K cpefe OOUTaHHs.
Ycnoocnenue pacmenuii u orcueomuvix 6 npoyecce sgonoyuu. lIpoucxodrcoenue 0CHOBHbIX
cucmemMamuyecKux spynn pacmeHnuil u sxcugomuuix. 1IpuMeHeHne 3HaHUH O HACJIEICTBEHHOCTH,
M3MEHYMBOCTH M HMCKYCCTBEHHOM OTOOpPE NpH BBIBEJACHUU HOBBIX MOPOJ JKUBOTHBIX, COPTOB
pacTeHMl M MTaMMOB MHKpoopranu3moB. (OOpazoBaHHE€ BHJIOB —  MHUKPOIBOJIOLUSI.
Maxkpoasomtorus. VickycctBenHblit oT0op. Cenexius.



6. DxocucTeMHBI YPOBeHb. JKOCHCTEMBI. (6 YacoB)

DKOJIOTHS, YKOJOTHUECKHE (PAKTOPBI, UX BIUSHHE HA OPraHU3Mbl. DKOCUCTEMHAs OpraHU3aLUs
KUBOH MpUPOABI. DKOCUCTEMA, €€ OCHOBHbBIE KOMIIOHEHTHI. CTpyKTypa 3kocucteMsl. [lumieBsie
CBA3M B OJKocucTeMe. BsaumojeiicTBue pas3HbIX BHAOB B JKOCHCTEME (KOHKYpEHIMS,
XMIIHUYECTBO, CUMOMO3, mapa3utu3Mm). EcrecTBeHHas  skocucreMa  (OMOreoneHos).
Arposkocucrema (arponeHo3) Kak MCKYCCTBEHHOE COOOIIECTBO OpraHusMoB. Kpyzosopom
gewecms U NOMOK SHepeul 8 OUO2E0YeHO3aXx.

IIpakTnyeckas padora

3. BoisiBneHue npucnoco0aeHuil y OpraHu3MoB K cpesie 0OuTaHus (Ha KOHKPETHBIX IPUMEPAX).
JKCKypcHus

1. M3yueHune n onucaHue 5KOCUCTEMBI CBOEM MECTHOCTH.

7.buocdepusblii ypoBeHb (7 yacoB)

buocdepa — rnobanpHas skocucrema. B.M. BepHaackuii — OCHOBOTIOJIOKHHK YUEHHUS O
ounocdepe. Ctpykrypa Ouocdepsl. PacpocTpanenue u pojib KHUBOTO BelIeCTBa B Ouocdepe.
Hoocghepa. Kpamxasa ucmopus 36omoyuu  O6uocgepvi. 3HadeHUE OXpaHbl Ouochepsl i
COXpaHEHHUs >XH3HM Ha 3emie. buonormueckoe paszHooOpa3ue Kak OCHOBa YCTOWYHMBOCTHU
onocdeprl. CoBpeMEHHBIE YKOJOTUUECKHE MPOOJEMBI, UX BIHMSIHUE HAa COOCTBEHHYIO JKU3HB U
KHU3Hb OKpYXaromux Jiogen. [locieacTBus nesTeIbHOCTH YeloBeKa B dKOCHCTeMax. BrusiHue
COOCTBEHHBIX TIOCTYIIKOB Ha XHMBBIE OPraHM3MBI M 3KOCHUCTEMBI. BO3HHMKHOBEHHE W pa3BUTHE
KU3HU. B3risapl, THIIOTE3Bl U TEOPHH O MPOUCXOKICHUU XHU3HHU. KpaTkash ucTopusi pa3BUTHS
OpPraHU4ecKOTO MHpA.

8. IloBTOpeHue (4 yaca)

1. IToBTOpenue nmo reme «Kirerka»

2. IloBTOpenne mo reme «OpraHuzm
3. IloBTOpenne mo treme «Bum»

4.IToBTOpEHME 1O TeMe «IKOCHCTEMA



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 11O BUOJIOI'N HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHNS (BA30BEII1 YPOBEHE)

OcBoenue y4eOHOro npeamera «buosorus» Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHusl TOJKHO
00€CTeYnTh JOCTHKCHHUE CIACAYIONUX 00yJatONMMHUCS JTHYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MpPOrpaMMbl IO OHOJOTMH OCHOBHOIO  OOIIEro
o0pa3oBaHUsl JIOJDKHBI OTpaXkaThb TIOTOBHOCTh OOYyYarOIIMXCS PYKOBOJCTBOBAaTbCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMI U PACIIMPEHUE OMbITA AEATEIHHOCTH Ha €€ OCHOBE U B IIpolecce
peain3ali OCHOBHBIX HaIlpaBJICHUN BOCIIMTATEIbHON AESITEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpaIaHCcKOro BOCIMTAHUSA:

TFOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JESTENIbHOCTH INPH BBINOJHEHUU HCCIEAOBAHUN U
MIPOEKTOB, CTPEMJIEHHE K B3aUMOIIOHUMAaHHIO ¥ B3aUMOTIOMOIIH;

2) IaTPHMOTHYECKOI0 BOCIIMTAHMS

OTHOIIEHHE K OWOJIOTMH Kak K BaXHOM COCTaBIISIIOIIEH KyJIbTypbl, TOPAOCTh 3a BKJIAJ
POCCHIMCKHX M COBETCKHUX YUEHBIX B pa3BUTHE MUPOBOI1 OMOJIOTHYECKOM HAayKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

FOTOBHOCTb OLIEHUBATh IOBEICHME M TOCTYNKH C MO3WLUU HPABCTBEHHBIX HOPM U HOPM
9KOJIOTUYECKOU KYJIBTYPBHI;

ITIOHMMAHHE 3HAYMMOCTH HPABCTBEHHOTO AacCIeKTa JEATEIbHOCTH YeJIOBEKa B MEIULMHE U
OMOJIOT 1Y,

4) 3cTeTMYEeCKOr0 BOCIIUTAHMSI:

MMOHUMAaHKEe POJIU OMOJIOTUU B (GOPMUPOBAHUU SCTETUUYECKOM KYIbTYPhI TUUYHOCTH;

5) ¢usuuyeckoro BocnuTaHus, GOPpMHUPOBAHUSI KYJbTYPbI 30POBbSI M 3MOIHOHAIBHOIO
0J1aronmoJryymsi:

OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3JO0pPOBBI0 M YCTAaHOBKAa Ha 3J0pPOBBIA 00pa3 >KU3HU
(3n0poBO€ MuTaHUe, COOM0ICHINE TUTMEHUUYECKUX MPaBUI U HOPM, COaTaHCUPOBAHHBINA PEKUM 3aHITUN
U OTJIbIXA, perynspHas Guznyeckasi akTUBHOCTD);

OCO3HAHHE TIOCIEACTBUA U HENPUSATHE BPEIHBIX MPUBBIYEK (yIOTpeOJIeHHE aJKOTOJIA,
HapKOTHKOB, KypeHHe) 1 UHBIX (hopM Bpeda it PU3NIECKOro U ICUXUYECKOTO 3/10POBbSI;

coOirofieHre mpaBuil OE30MaCHOCTH, B TOM YHCJI€ HABBIKM O€30MaCHOTO MOBEACHUS B MIPUPOIHOM
cpene;

chOpMUPOBAHHOCTh HaBbIka pe(dIeKCUH, yIpaBlIeHHE COOCTBEHHBIM  SMOIIMOHAIBHBIM
COCTOSIHUEM;

6) TPyA0BOro BOCIMTAHUSA:

aKTMBHOE Y4YaCTHE B peIIeHUM MPAaKTUYECKUX 3a1ad (B paMKax CeMbH, 00pazoBaTEeIbHOMN
OpraHu3alliM, HACEIEHHOTO IIyHKTa, Kpas) OHOJIOTMYECKOM M 3KOJOrMYeCKOW HampaBiIeHHOCTH,
MHTEpEC K MPaKTUYECKOMY U3YUEHUI0 podeccuil, CBA3aHHBIX ¢ OMOJI0THEH;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUA:

OpUEHTAlsl Ha TNpPUMEHEHUE OWOJIOTHUYECKUX 3HAHMW MpH pelleHud 3a7ad B o01acTu
OKpYKaroLlEen Cpeibl;

0CO3HAHME HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHHs;

TOTOBHOCTb K YUaCTHIO B IPAKTUYECKOMN JEATEIBHOCTH SKOJIOTMUECKOM HAIPABIECHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:



OpHEHTAIIVSI Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHUN 00 OCHOBHBIX OMOJIOTHUECKUX
3aKOHOMEPHOCTSX, B3AMMOCBA34X YEJIOBEKA C IPUPOJIHON U COLMAIIBHOMN CPENION;

MMOHMMAaHKE POJU OMOJIOTUYECKOW HAYKH B (DOPMHUPOBAHHH HAYYHOTO MUPOBO33PEHHUS;

pa3BUTHE HAy4yHOUW JFOO03HATENHHOCTH, HHTEpeca K OHOJOTUYECKOW HayKe, HaBBIKOB
HUCCIIE0BATEILCKON ICSITEIbHOCTH;

9) aganTanuu 00y4amolIerocsi K M3MEHSIOIUMCH YCJIOBHUAM COUMAJIbHOW W NPHUPOIHO
cpeabl:

aJICKBaTHAsI OLICHKA N3MEHSIOIINXCS YCIOBUIA;

MPUHATHE pelieHusl (MHIWBHUIYaAJbHOE, B TPYIINE) B M3MEHSAIOMIMXCA YCIOBHUSAX HAa OCHOBAaHUU
aHaJIM3a OUOJIOTUYECKOUW HH(OPMAIINH;

IJIAaHUPOBaHUE JCUCTBUHW B HOBOM CHTyalldd Ha OCHOBAaHWU 3HAHUM OMOJOTHYECKUX
3aKOHOMEPHOCTEH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOCHHUS MPOrpaMMbl MO OHOJOTMM OCHOBHOTO OOIEro
o0pa3oBaHus, TOJKHBI OTPAXKAaTh OBJIAJIEHUE CIEAYIOIIMMHI YHUBEPCAIbHBIMU YU€OHBIMU JEHCTBUSAMMU:

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJOorMUYeCKHUE AeHCTBUS:

BBISBJISITh M XapaKTEPU30BATh CYIIIECTBEHHBIC MPU3HAKUA OHOJIOTHIECKUX OOBEKTOB (SIBJICHUH);

YCTaHABIWBATh CYIIECTBCHHBIM MPHU3HAK KIACCH(PUKAIMK OMOJIOTHUYECKHX OOBEKTOB (SBJICHHM,
MPOIIECCOB), OCHOBAHUS JUIsi 000OIIEHNS U CPaBHEHU S, KPUTEPUHU TIPOBOIUMOTO aHAIN3a;

C Y4€TOM MpenoKeHHOW OHONIOrMYecKOH 3a/1a4ll BBISBISATH 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
paccMmarpuBaeMbIX (hakTax ¥ HaOIIOACHUSX, IpeiaraTh KpUTEPUH JUIs BBISIBJICHUS 3aKOHOMEPHOCTEHN U
MPOTHUBOPEUHIA;

BBISIBIIAATH Ae(DULIUTHI HH(POPMALIUY, JAHHBIX, HEOOXOAUMBIX Ul PEIICHUs TOCTaBICHHOM 3a/1auH;

BBISIBIISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U MPU U3YYEHUH OMOJIOTMYECKUX SIBJICHHUM U MPOIECCOB,
JieNiaTh BBIBOJBI C MCIOJIb30BAaHUEM JIEAYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUCHHM
10 aHAJIOTUH, POPMYIUPOBATH TUIIOTE3BI O B3AUMOCBSI3SX;

CaMOCTOSITEJIPHO BBIOMpPATh CIOCOO perieHus ydyeOHOW OWojJornueckor 3amadyu (CpaBHUBATH
HECKOJIbKO BapHUaHTOB pEIIEHHs, BBIOMpaTh HauOosiee MOAXOIAMIMA C Y4ETOM CaMOCTOSITEIHHO
BBIZICTICHHBIX KPUTEPHEB).

2) 6a3oBbIe HCCJIEA0BATEIbCKHE HeHCTBUS:

UCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHMS,

dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIIHE pPAa3pblB MEXKIy pealbHbIM U KeJaTeIbHbIM
COCTOSTHUEM CHUTYalluH, 0OBEKTa, 1 CAMOCTOATEIHHO YCTAaHABIMBATh HCKOMOE U JIAHHOE;

dbopMHpoBaTh THUMOTE3y 00 HCTHHHOCTH COOCTBEHHBIX CYXKJACHUW, apryMEHTHPOBATH CBOIO
MO3UIMI0, MHEHHE,

MPOBOJUTh IO  CAMOCTOSITENIFHO  COCTaBJICHHOMY IUIaHY  HaOJIOJeHHE,  HEeCIOXHBIN
OMOJIOTMYECKUI SKCIIEPUMEHT, HeOOJbIIOe HCCIeOBaHWE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH
Oouonormueckoro o0beKTa (mpoiecca) M3ydeHHs], MPUUYUHHO-CICJCTBEHHBIX CBSI3€H M 3aBHCHMOCTEH
OMOJIOTHYECKUX 00BEKTOB MEXKTY COO0;

OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYUYCHHYIO B X0/I¢ HAOIIOICHHS
Y DKCIIEPUMEHTA;



CaMOCTOSTENIbHO (OPMYIIMPOBATh OOOOLICHHWS M BBIBOABI MO pe3yJabTaTaM IPOBEAEHHOTO
HaOJIOIEHUS, SKCIIEPUMEHTA, BJIaJIeTh HHCTPYMEHTAMHU OLIEHKU JIOCTOBEPHOCTH IOJYYCHHBIX BHIBOJOB
# 00001IEHNIH;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE OHOJOTMYECKHX IPOLECCOB MU HX
MOCIIE/ICTBUSL B @HAJIIOTUYHBIX WJIM CXOJHBIX CHTYalUsX, a TaKKe BBIIBUTATH MPEAIOJIOKEHHS 00 MX
Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

3) pa6ora ¢ nunopmanmeii:

MPUMEHSTH PAa3TUYHBIE METO/IbI, HHCTPYMEHTHI U 3alIPOCHI IIPH TOMCKE B 0TOOPE OMOJIOTHYECKOi
nHGOpPMAIIUY WK TaHHBIX U3 UCTOYHUKOB C YYETOM IPEAIOKEHHON yueOHOH OMOIOTrHUeCcKOH 3a1auu;

BBIOMpATh, AaHAIM3UPOBATh, CHUCTEMATHU3UPOBATb M HHTEPIPETUPOBATH  OHUOJOTHYECKYIO
MHGOPMAIIHIO PA3IMYHBIX BUIOB B (POPM IIPEICTaBICHNUS;

HaXOJUTh CXOJHbIE APTYMEHTHI (ITOATBEPXKAAIOIIME WU OMPOBEPrarolIue OJHY U Ty XK€ HICH0,
BEPCHIO) B Pa3IMUHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITEJIBHO ~ BBIOMpATh  ONTUMalbHYIO  GOpMy IpelcTaBieHHMs HHpopManuu U
WLTIOCTPUPOBATh pellaeMble 3aJaud HECIOXKHBIMH CXEMaMH, IUarpaMMaMH, WHOW rpadukoid m mx
KOMOHWHAIUSAMU,

OIICHUBATh HAJEKHOCTh OMOIOTUYECKON MHPOPMAITUH TT0 KPUTEPHSIM, MTPEUIOKEHHBIM YIUTEIeM
WM cPOPMYITUPOBAHHBIM CaMOCTOSITENIBHO;

3alIOMUHATh U CUCTEMATU3UPOBATh OMOJIOTMYECKYIO0 HH(OPMALIUIO.

KoMMyHHKaTHUBHBIEC YHUBEPCAIbHbIE YUeOHbIE 1eliCTBUA

1) o6meHue:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYXKJAEHHUS, BBIPAKaTh SMOLMU B IPOIECCE BBIOJHEHUS
MPAKTUYECKHUX U J1ab0paTOPHBIX padoT;

BBIpakaTh ceOs1 (CBOIO TOUKY 3PEHHS) B YCTHBIX M MUChbMEHHBIX TEKCTAX;

pacrno3HaBaTh HeBepOaJIbHbIE CpeicTBa OOIICHHs, MOHMUMATh 3HAYCHHE COLUAJbHBIX 3HAKOB,
3HaTb W PAaclO3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTYyallUd U CMAr4aTh KOHQIMKTBI, BECTH
MIEPETOBOPHI;

MOHUMAaTh HaMEpPEHHUsl NPYruxX, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECeAHUKY U B
KOPpEeKTHOH opMe GopMyIHpPOBaTH CBOM BO3PAKECHHUS,

B XoJe JAuamora M (WJIM) JUCKYCCHMU 33/JaBaThb BOIPOCHl M0 CYIIECTBY 00CYyXIaeMoil
OMOJIOTMYECKOH TeMbl M BBICKA3bIBATh WJCH, HAlIEJICHHbIE Ha pelIeHHe OWOJIOTMYECKOH 3ajauu u
nojJiep>kaHue O6JaroKenaTeIbHOCTH OOIIEeHNUS;

COTOCTABJIATh CBOM CYXKJACHHUS C CYXICHHSIMHU IPYTUX YYaCTHUKOB JHUaliora, OOHAPYXKUBATh
pasnuyue U CXOCTBO MO3UIIHIA,

MyOJIMYHO TPEACTABIATh PE3yAbTaThl BBIMOJIHEHHOTO OHMOJIOTMYECKOTO OMbITa (IPKCHEPUMEHTA,
UCCIIeIOBAHUS, IPOEKTA);

CaMOCTOSITENILHO BBIOUpaTh (hopMaT BHICTYIICHUS ¢ YUETOM 3aj1au MPE3EeHTAI[N U 0COOCHHOCTEMN
ayTUTOPUU U B COOTBETCTBHUHU C HHM COCTaBIIATH YCTHBIE M MHCHMEHHBIE TEKCThI C HMCIIOJIb30BAHUEM
WJUTIOCTPATHUBHBIX MaTEpUATIOB.

2) coBMeCcTHAsI 1eSITeJIbHOCTD:

MOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHOM U HHANBUAYAILHON PaOOTHI MPU pEeLICHUN
KOHKpETHOM Ouosorndeckoid mpoOieMbl, 0OOCHOBHIBATH HEOOXOIMMOCTh MPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBYS NP PEIICHUH ITOCTABICHHON yueOHOM 3a/1a4H;

MPUHUMATh 1Ie]lb COBMECTHOW JESTeNbHOCTH, KOJUIGKTUBHO CTPOUTHh JEHCTBHS 1O €&
JOCTHIKEHHIO: PACIpeNeNiaTh POJH, JOTOBapUBATHCS, OOCYXKJATh MPOIECC U PE3ylbTaT COBMECTHOM



paboThl, yMeTh 0000I11aTh MHEHHUSI HECKOJIBKHX JIFOJICH, TIPOSBIATH TOTOBHOCTH PYKOBOINTD, BHIIOJIHSTD
[IOPY4YEHUS, IOUUHATHCS;

IUTAHUPOBATh OPraHU3aI[MI0 COBMECTHOM pabOThI, ONpPEAETATh CBOIO poiib (C  y4€rom
IIPEANIOYTEHUH U BO3MOYKHOCTEW BCEX YYACTHMKOB B3aMMOJEICTBHS), paclpeacisaTh 3alaud MEXAy
YJieHaMH KOMAaH/bl, y4acTBOBaTh B TPYyNIOBBIX (opmax paboTel (0OCykIeHHs, 0OMEH MHEHUSIMH,
MO3IOBbIE IITYPMBI U UHBIE);

BBIIIOJIHATH CBOIO YacThb pabOThl, TOCTUraTh KAYECTBEHHOI'O PE3y/bTaTa I10 CBOEMY HaIlPaBJICHUIO
1 KOOPAMHUPOBATH CBOU JCHCTBHUS C IPYTMMHU YICHAMH KOMaH/IbI,

OLICHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOMMHA MNPOIYKT MO KPUTEPUSM, CaAMOCTOSTENIBHO
cOpMYIMPOBaHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHSI, CPABHUBATH PE3YJIbTAThl C MCXOJHOM 3amavell u
BKJIaJ] KQXKJOrO 4iI€Ha KOMaHJIbl B JOCTH)KEHHME PE3yJIbTaTOB, Pa3AeisATh c(epy OTBETCTBEHHOCTH U
MIPOSIBIATE TOTOBHOCTH K MPEAOCTABICHUIO OTYETA MEPE]] TPYIIION;

OBJIAJIETh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX JEHCTBHM, KOTOpas 00ecredrBacT
c(OpPMHUPOBAHHOCTH COLMAIBHBIX HAaBBIKOB M 3MOIIMOHAJIBLHOIO HHTEIIEKTa O0yYarOIINXC .

PeryasiTuBHbIE yHUBepcajibHbIe Y4eOHbIE 1eCTBHSA

Camoopranuszanms:

BBISIBIISATE MPOOJIEMBI JUIST pPENICHUS B JKU3HCHHBIX M YYCOHBIX CHTYAIUSAX, HCIOJIb3YS
OMoJIOTHYeCKUEe 3HAHMUS;

OPHUEHTHUPOBATHCSA B PA3UYHBIX ITOAXO0JAX TNPUHATHS pEIIeHUH (WHIUBUIYyabHOE, TPUHSATHE
pelieHus B TPyNIe, IPUHATHE PEIICHUN TPYIIION );

CaMOCTOSITEJIPHO COCTABJIATh QJITOPUTM PEIICHHs 3afadd (WM €ro 4acTh), BRIOMpATh CHOCO0
pereHuss yd4eOHOW OHOJIOTMYECKOW 3adaud ¢ Y4E€TOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MpeJiaraéMble BApUaHThI PEILICHUH;

COCTaBNIATh IUIAH JEHCTBUIl (MJ1aH peanu3ali HAMEUEHHOrO ajropuTMa pelieHus),
KOPPEKTUPOBATh MPEAJIOKEHHBIH aIrOpPUTM C Y4ETOM MOJYYEHHUS HOBBIX OMOJOTMUYECKHUX 3HAHHUI 00
M3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJ1b, SMOLMOHAIbHBIN HHTEJVICKT:

BIIAJIETh CIIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMH U Pe(IICKCUH;

JlaBaTh OLEHKY CUTYAllUH U Mpeajiararh IaH e€ u3MeHEeHHUS;

YUUTBHIBaTh KOHTEKCT M MPEIBUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPHU PEIICHUU
yueOHOM OMOJIOTHYECKON 3a1au, aAalTUPOBATh PEIICHUE K MEHSIOIUMCS OOCTOSITETLCTBAM;

OOBSACHATH MPUUUHBI JOCTHXKEHUS (HEIOCTUKEHUS) PE3yJIbTaTOB JESITENbHOCTH, JaBaTh OICHKY
MPHOOPETEHHOMY OTBITY, YMETh HAXOJAUTh MO3UTUBHOE B MPOU3OLIECAIICH CUTYAIIUH;

BHOCUTh KOPPEKTHUBHI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOATEIHCTB, H3MEHUBIIHMXCS
CUTYaIii, yCTAHOBIIEHHBIX OLTNOOK, BO3HUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATa IIENI U YCIOBHSIM;

pa3nuyath, Ha3bIBaTh U YIPABISTH COOCTBEHHBIMU IMOIIUSMHU U SMOIUSMU JAPYTHX;

BBISIBIISITH M aHAJTM3UPOBATH IPUUUHBI AIMOILIUI;

CTaBUTH ce0sl HA MECTO JIPYrOro YeIoBeKa, MOHUMATh MOTUBBI U HAMEPEHUS APYroro;

PETYIUPOBATH CIIOCOO BHIPKEHUS SMOIIHA.

IIpunsTHe ceds1 M APyrux

OCO3HAHHO OTHOCUTHCS K IPYroMy 4elOBEKY, €r0 MHEHUIO;

MpHU3HABATh CBOE MPABO Ha OMIMOKY U TaKOE ke MPaBo JAPYroro;

OTKPBITOCTh cebe U APYTuM;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;



OBJIAZIETh CHCTEMON YHMBEPCAIBHBIX YUEOHBIX PEryIATUBHBIX JICHCTBUNA, KOTOpas 0O0ecreunBaeT
(bopMUpPOBaHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTU (BHYTPEHHSSI MO3WIMUS JIMYHOCTH), M KHU3HEHHBIX
HABBIKOB JIMYHOCTH (yIpaBJeHUs: co00ii, CAMOAUCIMILINHBI, YCTOHYNBOTO MOBEICHUS).

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yIbTaThl OCBOSHHSI TPOTPAMMBI 110 OHOJIOTHH K KOHITY 00y4eHus 6 5 Knacce:

XapaKTepu30BaTh OHOJIOTHIO KaK HayKy O J>XKUBOM IpUpojAe, Ha3bplBaTh IPHU3HAKU >KUBOTO,
CpaBHMBAaTbh OOBEKTHI )KUBOW U HEKUBOM MPUPOJIBI;

MEPEYUCIISATh UCTOYHUKM OMOJOTMYECKUX 3HAHUM, XapaKTepU30BaThb 3HAYEHHE OHMOJIOTMYECKUX
3HAHUH U1 COBPEMEHHOTO YeJIOBeKa, mpodeccuu, CBsi3aHHble ¢ buosoruei (4—5 mpodeccuii);

MIPUBOJIUTH MPUMEPHI BKJIaAa poccuiickux (B ToMm uucie B. 1. Bepuanckuii, A. JI. YmkeBckuil) u
3apyOexHbIX (B TOM uncie Apucrorens, Teodpact, ['unmnokpar) yu€Hsix B pa3BUTHE OMOJIOTHH;

UMETh MpEACTAaBIEHUE O BaXHEHIIMX OHOJOTMYECKHX IIpolleccax W SIBJICHUSX: IHUTaHUE,
JIbIXaHHE, TPAHCIIOPT BEUIECTB, Pa3paKuMOCTb, POCT, pa3BUTHUE, IBUKEHUE, PA3MHOKEHHUE;

MPUMEHSITh OHOJOTMYECKHEe TEPMHUHBI W TOHATUS (B TOM 4YHCIE: JKUBBIE Tena, OUOJIorus,
9KOJIOTHS, LIUTOJIOTHSA, aHATOMHUs, (pu3Honorus, OMoJoTHYecKas CUCTeMaThka, KieTKa, TKaHb, OpraH,
CHUCTEMa OpraHoB, OpraHu3M, BHUpPYC, ABW)XEHHE, NHUTaHUE, (POTOCHHTE3, [bIXaHUE, BbIACICHUE,
pa3apaXuMoCTh, POCT, pa3MHOXKEHHE, pa3BUTHE, cpena OOuTaHUsS, MPUPOJAHOE COOOIIECTBO,
HCKYCCTBEHHOE COOOIIIECTBO) B COOTBETCTBUU C ITOCTABJIEHHOM 3a/1a4eil U B KOHTEKCTE;

pasnuyath 10 BHEUIHEMY BHAY (M300pakeHUSM), CXeMaM M OMHCAaHUSM JOsIEpHBIE U siIEpHbIE
OpraHu3Mbl, DPa3JINYHble OHOJIOTMUYECKHE OOBEKTBI: PACTEHMS, MXUBOTHBIX, I'pUObI, JHUIIANHUKH,
OakTepuu, MPUPOJHBIE M HMCKYCCTBEHHBIE COOOLIECTBA, B3aMMOCBS3M OPraHU3MOB B INPHPOJHOM U
HMCKYCCTBEHHOM CO00IIecTBax, mpeactaButenieid (Giaopbl u GpayHbl MPUPOIHBIX 30H 3eMITH, JaHAIIa(ThI
IIPUPOJHBIE U KYJIbTYPHBIE;

IIPOBOJIUTh OIMCAHWE OpraHu3Ma (pacTeHHs, >XMBOTHOIO) IO 3aJaHHOMY IUIaHY, BBIJIEIATh
CYIIECTBEHHbIE IIPU3HAKU CTPOEHUS U IPOLIECCOB JKU3HEAEATEIbHOCTH OPraHU3MOB, XapaKTepU30BaTh
OpraHu3Mbl Kak Tela XHUBOW MPUPOABI, MEPEUUCISITh OCOOCHHOCTH PACTEHUH, *KUBOTHBIX, I'pPUOOB,
JUIIARHUKOB, OAKTEpU U BUPYCOB;

packpelBaTh IOHATHE O cpene oOuTaHMs (BOJHOH, HAa3eMHO-BO3AYLIHOW, HOYBEHHOM,
BHYTPUOPraHU3MEHHOM), YCIOBUSIX Cpe/ibl 0OUTaHMUS;

IIPUBOAUTE MPUMEPHI, XapaKTEpU3YIOIUE MPUCIIOCOOIEHHOCTh OPraHU3MOB K cpefie oOuTaHus,
B3aMMOCBSI3U OPraHU3MOB B COOOIIIECTBAX;

BBIJICNIATH OTIMYUTEIbHbIC IPU3HAKHU IIPUPOTHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apryMeHTHPOBaTh OCHOBHBIE IpaBUJIa TOBEACHUS YEJIOBEKA B MPUPOJE U OOBACHATH 3HAUECHUE
IIPUPOJJOOXPAHHON JEATENbHOCTH YEJI0BEKa, aHAIM3UPOBATh INI00AJIbHBIE SKOJIOIMUYECKHE ITPOOIEMBI;

pacKphIBaTh posib OMOJIOTHUU B IPAKTHUECKOM AEATEIbHOCTH YEJI0BEKa;

J€MOHCTPUPOBATh Ha KOHKPETHBIX IpUMepax CBsA3b 3HAHUNH OMOJIOTUM CO 3HAHUSAMH 110
MaTeMaTuKe, MPeIMETOB T'YMaHUTapHOTO LKA, PA3IMUYHBIMUA BU/IaMHU HCKYCCTBA;

BBIMOJIHATE [pPAaKTUYecKue paboThl (MOMCK HMHGOPMAIMM C MCIOJB30BAaHUEM Pa3IMYHbIX
UCTOYHHMKOB, ONMCAaHUE OpraHu3Ma I0 33aJaHHOMY IUIaHy) M JlabopaTopHbele paboThl (pabota ¢
MHUKPOCKOTIOM, 3HAKOMCTBO C pa3IMYHBIMH CIIOCOOAMU U3MEPEHHSI U CPAaBHEHMS KUBBIX OOBEKTOB);

OPUMEHATh MeETOAbl Ouosoruu (HaOmroJeHHe, ONHMCaHUe, KIacCUpUKaLUs, HU3MEpeHHe,
HKCTMIEPUMEHT): TPOBOAUTH HAOMIONEHHUSI 3a OpraHu3MaMH, OIHUCBHIBATH OHOJIOTUYECKUE OOBEKTHI,
MIPOLIECCHI U SBJICHUS, BHITIOIHATH OMOJIOTHYECKUN PUCYHOK U U3MEpEeHUE OMOJIOTMYECKIX 0OBEKTOB;

BIaJeTh MNpuéMaMH paboThl C JYHNOW, CBETOBBIM M IM(PPOBBIM MHUKPOCKOIIAMU TIpU
paccMaTpuBaHUM OHMOJIOIMUYECKHX 0OBEKTOB;



coOmonare mpaBuia Oe3omacHOro TpyAaa npu padore ¢ ydeOHBIM U JaOOPATOPHBIM
000pyZI0BaHHEM, XUMUYECKOH MOCYI0N B COOTBETCTBHM C MHCTPYKIHUSMH Ha YPOKE, BO BHEYPOUHOU
NEeATeIbHOCTH;

UCTOJb30BaTh MPH BBINOJHEHUH YUEOHBIX 3aJaHUNl HAyYHO-TIOMYJSPHYIO JIMTEPATypy IO
OMO0JIOTHH, CITPABOYHBIC MaTepHaIIbl, pecypchl IHTepHeTa;

CO3/1aBaTh NMHCHMEHHBIE M YCTHBIE COOOLICHMS, MCIIOJb3YS NMOHATUHHBIN amnmapar h3y4aeMoro
pasznena OHOJIOTHH.

[IpenmeTHbIe pe3yIbTaThl OCBOSHHSI TPOTPAMMBI 110 OHOJIOTHH K KOHITY 00Oy4eHus 6 6 Kuacce:

XapaKTepU30BaTh OOTAHUKY KaK OMOJIOTHYECKYIO HAayKy, €€ pa3iesbl U CBSI3U C IPYTUMHU HayKaMH
U TCXHUKOM;

MIPUBOJIUTH MIPUMEPHI BKJIaaa poccuiickux (B Tom uncie B. B. Jlokyuaes, K. A. Tumupszes, C. T
HaBamun) u 3apy0exHbIX yuéHbIX (B ToM uncie P. I'yk, M. Mansnuru) B pa3BuTHe HayK O PacTEHUSX;

MPUMEHSTH OMOJIOTHYECKHE TEPMUHBI U TIOHATHUS (B TOM YHcie: O0TaHWKa, pacTUTEIbHAs KIIETKA,
pacTuTenbHas TKaHb, OpPraHbl PAacTEHWH, CHCTeMa OpPraHOB PACTEHHs: KOPEeHb, MOOEr IOdKa, JIHCT,
BUJIOM3MEHEHHBIE OpraHbl, IBETOK, TUIOJ, CeMs, PACTUTEIbHBIA OpPraHu3M, MHHEpAJIbHOE MUTAaHUE,
dboTocuHTE3, IBIXaHUE, POCT, pa3BUTHE, Pa3MHOXKEHHE, KIIOH, Pa3paKUMOCTh) B COOTBETCTBHHU C
MOCTaBJICHHOM 3aj1aueil U B KOHTEKCTE,

ONMCBIBATH CTPOCHUE W IKU3HENCSTEIBHOCTh PACTUTENHFHOTO OpraHu3Ma (Ha TpUMepe
MOKPBITOCEMEHHBIX FJIM IBETKOBBIX): TIOTJIONIEHWE BOABI M MHHEpaJbHOE NHTaHUe, (POTOCHHTE3,
JBIXaHUe, TPAHCIOPT BEIIECTB, POCT, Pa3MHOXEHHE, pPa3BUTHE, CBSI3b CTPOCHUS BETETATUBHBIX M
TeHEPATUBHBIX OPTraHOB PACTEHHI C UX (YHKITHSIMH;

pas3nuyaTh U ONUCHIBATh KUBBIE M repOapHbIe K3EMIUIAPhI PACTEHUH N0 3aJaHHOMY IIJIaHY, YacTH
pacTeHul 1Mo N300paKEHUSIM, CXeMaM, MOJCIISIM, MYJISKaM, pelbe(HBIM TabIuiam;

XapaKTepU30BaTh MPU3HAKU PACTEHHM, YPOBHU OpPraHU3allMM PAaCTUTEIBHOTO OPraHM3Ma, 4acTH
pacTeHuil: KJIeTKH, TKaHU, OpraHbl, CHCTEMbI OPIaHOB, OPraHU3M;

CPaBHUBATh PACTUTENIbHbIE TKAHU U OPraHbl PACTEHUI MEXKIY COOOM;

BBITOJIHATE MIPAKTUYECKHE U JIAOOpaTOpHbIE paboThl IO MOP(oIOruu U (GU3NOJIOTUH PACTEHUH, B
TOM 4ucie paboTbl C MMKPOCKOIIOM C TOCTOSHHBIMM ((PUKCHpPOBAaHHBIMH) M BpPEMEHHBIMU
MUKpOIIpenapaTaMy, HCCIEI0BaTEIbCKUE PAOOTBI C HCIIOJIB30BaHMEM IPUOOPOB U HMHCTPYMEHTOB
nudposoii 1abopaTopuu;

XapaKTepU30BaTh MPOLECCHI )KU3HEAEATEIbHOCTH PACTEHUN: MOTJIOIIEHHE BOJbl U MUHEPAIbHOE
nUTaHue, (POTOCUHTE3, JbIXaHHUE, POCT, Pa3BUTUE, CHOCOObI E€CTECTBEHHOTO U MCKYCCTBEHHOIO
BEreTaTUBHOIO DPAa3MHOXKEHUS, CEMEHHOE pa3MHOXKEHHE (Ha IpUMepe MOKPHITOCEMEHHBIX, WIN
IIBETKOBBIX);

BBISBJIATh IPUYMHHO-CIIEICTBEHHbIE CBSI3U MEXKIy CTPOCHUEM U (YHKIUSAMH TKaHEW U OpraHoB
pacTeHuil, CTpPOCHNEM U KHU3HEIESATeIbHOCThIO PaCTEHUH;

KJIaccu(pUIMPOBATh PACTEHUS U UX YAaCTH 110 pa3HbIM OCHOBAHUSM;

OOBSICHATH POJIb PACTEHUI B MPHUPOJIE U KU3HH YeIOBEKa: 3HaYeHHe (POTOCHHTE3a B IPUPOJE U B
KHU3HU 4YelloBeKa, OWOJIOTHYECKOE U  XO3SICTBEHHOE 3HAau€HHE BUJOUM3MEHEHHBIX TMOOEroB,
X034iCTBEHHOE 3HAUEHHE BEr€TaTUBHOTO PA3MHOXKEHMS,

MIPUMEHSATH MOJIyYeHHbIE 3HAHUS JJIS BBIPALIMBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX pacTeHU;

UCIOJIb30BaTh METObI OMOJIOTUH: POBOJUTH HAOIIOAECHUS 32 PACTEHUSIMH, OTIMCHIBATh PACTEHUS
U MX YacCTH, CTABUTh MpOCTEHIINE OUOIOTHUECKUE ONBITHI U SKCIIEPUMEHTHI;

coOmonark TmpaBwia Oe3omacHOro TpyAaa mpu pabore ¢ yueOHBIM U JabOpaTOPHBIM
000pyZI0BaHHEM, XMMHYECKON MOCYZ0N B COOTBETCTBUM ¢ MHCTPYKLHUSMHU Ha YPOKE U BO BHEYPOUHOU
NeATeNbHOCTH;



JEMOHCTPUPOBATh Ha KOHKPETHBIX IpUMeEpax CBs3b 3HAHUKH OHMOJIOTUM CO 3HAHUSAMH 10
MaTeMaTuke, reorpaduu, TEXHOJOTHH, NPEAMETOB T'YMAaHMTApPHOTO IMKJIA, Pa3JMYHBIMH BHIAMH
HCKYCCTBa;

BIa/eTh npuéMamMu paboThl ¢ Ouonoruueckoil mHpopmanueit: GopMyapoBaTb OCHOBaHUS IS
U3BJICYCHUSI U 0000mIeHNsT MHPOPMALMK U3 JBYX HCTOYHHKOB, MPEOOpa3oBBIBaTh MH(OPMAIHIO U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co3/7aBaTb MUCbMEHHbIE M YCTHbIE COOOIIEHMS], UCIIOJIb3Yysl MOHATUNHBIM anmapar U3y4yaeMoro
paszzena OHOJIOTHH.

[IpenmeTHbIe pe3yIbTaThl OCBOSHHSI IPOTPAMMEI 110 OMOJIOTHH K KOHITY 00y4eHus ¢ 7 Kiacce:.

XapaKTepU30BaTh MPUHIMIIEI KIACCU(PHUKAIMA PACTEHUH, OCHOBHBIE CHCTEMATHUYECKHE TPYIIIIHI
pacTeHuii (BOJOpPOCIH, MXH, IUIayHBbI, XBOIIH, MallOPOTHUKHU, FOJOCEMEHHBIE, TTOKPHITOCEMEHHBIE WU
[IBETKOBBIE);

MPUBOJIUTH MpHUMEpHl BKIaaa poccuiickux (B Tom uuciae H. M. BaBunos, . B. Muuypun) u
3apybexHbix (B ToM uncie K. Jlunneit, JI. Ilactep) yu€HbIX B pa3BUTHE HayK O pacTEHUsX, Tpudax,
TUIIaRHUKaX, OaKTepHUsX;

MIPUMEHSTh OMOJIOTMYECKHE TEPMHMHBI U TOHATUA (B TOM umcie: 00TaHHMKa, SKOJIOTUSl PacTeHUH,
MUKOJIOTHS, OaKTepUOJIOTHSI, CUCTEMaTHKa, IapCTBO, OTEJ, KJIacC, CEMENUCTBO, PO, BUM, >KU3HEHHAS
¢dbopma pacteHui, cpea oOUTaHUs, PaCTUTEIHLHOE COOOIIECTBO, BHICIINE PACTEHUS, HU3IINE PACTEHUS,
CIIOpOBBIE PpACTEHMs, CEMEHHbIE pACTeHUs, BOJOPOCIH, MXH, IUIAYHbI, XBOIIW, MANOPOTHUKH,
roJIOCEMEHHbBIE, MOKPHITOCEMEHHbIE, OaKTepHUH, TPUOBI, JTUIIAHHUKH) B COOTBETCTBUM C MOCTABJIEHHOMN
3aJavueil 1 B KOHTEKCTE;

pa3nuyaTh M ONHUCHIBATH KUBbIE M TepOapHblEe SK3EMIUIAPhl PACTEHUM, YacTH PACTEHUU IO
M300paKCHUSIM, CXeMaM, MOJENSAM, MYJDKaM, penbedHbIM TabiuiaMm, TPUOBI MO0 H300paKCHUSM,
cXeMam, MyJIsKaM, OaKTEepUH TI0 H300paKEHUSIM;

BBISIBIISITh MPHU3HAKU KJIACCOB IMOKPBHITOCEMEHHBIX WM LBETKOBBIX, CEMEWUCTB [BYIOJBHBIX U
OJHOJIOJIbHBIX PACTEHUI;

OTpEeNATh CHCTEMAaTUYECKOE IIOJIOKEHHWE PACTUTEIbHOrO oOpraHu3Ma (Ha mpuMmepe
MOKPBITOCEMEHHBIX, WJIN [[BETKOBBIX) C IOMOIIBIO OTPEEIUTEIbHON KaPTOUKY;

BBITIOJIHATh IPAKTHYECKUE U JIabopaTOpHbIe PadOThl MO CHCTEMATUKE PACTEHUM, MUKOJIOTUU U
MUKpPOOHMOJIOTMHM, B TOM 4YHClIEe pabOThl C MHUKPOCKOTIOM C MOCTOSHHBIMH ((PUKCHPOBAaHHBIMU) U
BpPEMEHHBIMU MHUKpOTperapaTaMu, HCCIeIoBaTeNIbCKue paboThl C HCIOJb30BAaHUEM MPUOOPOB H
HMHCTPYMEHTOB LIU(PpoBOii JabopaTtopuu;

BBIJICTISATh CYHIECTBEHHBbIC IMPU3HAKA CTPOCHUS W IKUHEACSITENbHOCTU PACTCHH, OakTepuid,
rpuOOB, TUIIAHHUKOB;

MIPOBOJUTH OMUCAHHE U CPaBHUBATH MEXIy COOOM pacTeHus, TpuObl, TUIIAMHUKY, OaKTEPUU TI0
3aJJaHHOMY ILJIaHy, JIeJIaTh BBIBOJIbI HA OCHOBE CPABHEHUS,

OTHCHIBATh YCJIOXHEHHE OpraHU3allid PacTEHHIl B XOJIe SBOJIOLUUU PACTUTEILHOTO MHpa Ha
3emire;

BBISIBIISITH YEPTHI MPUCIIOCOOJICHHOCTH PACTeHHMM K cpele OOUTaHus, 3HAYEHHE SKOJIOTHMUYECKUX
(hakTOpPOB Ui pacTeHUN;

XapaKTepu30BaTh pacTUTENIbHBIE COOOIIECTBA, CE30HHBIE M IOCTYNATelIbHbIE H3MEHEHUS
PacTUTENIBHBIX COOOIIECTB, PACTUTENLHOCTh (PAaCTUTENbHBIN MTOKPOB) MPUPOIHBIX 30H 3eMIIH;

MPUBOJIUTh MPHUMEPHl KyJIbTYPHBIX PACTEHUN W WX 3HAYCHHE B JKM3HH 4YeEJOBEKa, MOHUMATh
MIPUYMHBI U 3HATh MEPBI OXPaHbl PACTUTEIILHOTO MUPa 3eMJIH;

pacKpbIBaTh POJIb PACTeHUH, IpUOOB, JTUIIAWHUKOB, OaKTepuil B MPUPOAHBIX COOOIIECTBAX, B
XO3SIIICTBEHHOU AEATEIbHOCTH YEJIOBEKA U €T0 TIOBCEAHEBHOM KHU3HU;



JE€MOHCTPUPOBATh HAa KOHKPETHBIX NpPUMEpax CBs3b 3HAHWHA MO OWOJIOTUM CO 3HAHUSAMH IO
MaTeMaTtuke, GusuKe, reorpaduu, TEXHOJIOTHH, TUTEPATYPE, U TEXHOJIOTHH, TPEIMETOB T'yMAaHUTAPHOTO
[IUKJIA, PA3IMYHBIMU BUIaMHU HCKYCCTBA;

UCIOJb30BaTh METOJbl OHOJIOTHH: MPOBOJAWTH HAOMIOACHUS 3a PACTCHUSMH, OaKTEPHIMH,
rpubaMu, JWIIAWHUKAMH, ONKCHIBATh WX, CTaBUTh MPOCTEHIINEe OWOJOTHYECKHE OMNBITBI U
IKCTIEPUMEHTHI;

coOmonare TpaBuwia 0Oe3omacHOro TpyAaa npu padore ¢ yd4eOHBIM H  JTaOOPATOPHBIM
000pyJI0BaHNEM, XUMHYECKOH MOCYAOH B COOTBETCTBMHU C MHCTPYKLMSMHU Ha YPOKE W BO BHEYPOUHOU
JeATeNbHOCTH;

BIaIeTh nmpuéMamu paboThl ¢ MHPOpMAIHei: (GOpMYIMpPOBATH OCHOBAHMS ISl U3BICUCHUS U
00001eHnss MHPOpPMALMM U3 HECKOJIbKMX HCTOYHHMKOB (2—3), mpeoOpa3oBbIBaTh HH(POPMAIUIO W3
OJHOM 3HAKOBOW CHUCTEMBIB JIPYTYIO;

CO3/1aBaTh MHCHMEHHBIE M YCTHBIE COOOIICHMS, MCIIOJb3YS NMOHATUHHBIN ammapar h3y4daeMoro
paszziena OMOJIOTHH, COTIPOBOXKIATHh BHICTYIJICHHE TPE3EHTAlNeH ¢ yI€TOM OCOOCHHOCTEH ayauTopuu
00yJaronuxcs.

[IpenmeTHbIe pe3yIbTaThl OCBOSHHSI TPOTPAMMEI 110 OMOJIOTHH K KOHITY 00y4eHus ¢ 8 Knacce:

XapaKTepU30BaTh 300JI0THIO KaK OMOJIOTHIECKYIO HAYKy, €€ pa3aelbl U CBSI3b C IPYTUMHU HayKaMH
1 TEXHUKOM;

XapaKTepU30BaTh MPUHIMITEI KJIACCH(DUKAIINU KUBOTHBIX, BUJ KaK OCHOBHYIO CHCTEMAaTHYECKYIO
KaTerOpHi0, OCHOBHBIC CHCTEMATHYECKHWE TPYIIBI XHBOTHBIX (MPOCTEHINE, KUIISYHOIOJIOCTHBIE,
TUTOCKHE, KPYTJIbIE U KOJIbYAThIe YEPBH, WICHHCTOHOTHE, MOJITIOCKH, XOPJIOBBIE);

MIPUBOJUTH TPUMEPHI BKIIanga poccuiickux (B Tom uncie A. O. Kosanesckuii, K. 1. Ckpsabun) u
3apyoexxabix (B Tom uuncie A. JleBenryk, XK. KioBre, D. I'ekkenb) yd€HBIX B pa3BUTHE HAyK O
KUBOTHBIX;

MIPUMEHSTh OMOJIOTUYECKHE TEPMHUHBI U MOHATHS (B TOM YHCJIE: 300JI0THS, IKOJIOTHS KUBOTHBIX,
3TOJIOT S, TAJIE0300JI0THSI, CHCTEMAaTHKa, IaPCTBO, THI, OTPSA, CEMEUCTBO, PO, BUJ, )KUBOTHAs KIIETKA,
KUBOTHAs TKaHb, OpraH >KUBOTHOI'O, CUCTEMbl OPTaHOB >KMBOTHOTO, KUBOTHBIM OpraHu3M, MHUTaHUE,
IbIXaHWe, POCT, pa3BUTHE, KpPOBOOOpaIICHHE, BBbIJEICHHUE, OIOpa, JBWKEHUE, pPa3MHOXKEHHE,
MapTEHOTeHEe3, Pa3IPaKUMOCTb, pedeKc, opraHbl YyBCTB, MOBEICHHE, Cpela OOMTAHUS, MPUPOAHOE
CO00I11eCTBO) B COOTBETCTBUU C MOCTaBJICHHOM 3a1aueil U B KOHTEKCTE;

pacKkpbIBaTh OOIIME NPU3HAKU KUBOTHBIX, YPOBHHM OpPraHU3ALMH >KUBOTHOTO OpraHU3Ma: KIIETKH,
TKaHH, OPTaHbl, CHCTEMbI OPTaHOB, OPraHU3M;

CpaBHHMBATh KUBOTHbBIE TKAHU U OPraHbl )KUBOTHBIX MEXKY COOOM;

OTHCHIBATh CTPOCHHE U >KU3HEAEATEIbHOCTh JKMBOTHOTO OpraHU3Ma: ONOPY M JBI)KECHHUE,
MUTaHUE U MHILEBApEHHE, TbIXaHHe U TPAHCIOPT BEIIECTB, BbIJACICHUE, PETYISIINIO U TOBEACHUE, POCT,
Pa3MHOKEHHE U Pa3BUTHE;

XapaKTepU30BaTh MPOLECCHl KUZHEACSITENbHOCTH JKUBOTHBIX H3Y4aeMbIX CHUCTEMATHYECKUX
TpYII: JBM)KEHUE, MUTAHUE, JIbIXaHHWe, TPAHCIIOPT BELIECTB, BBIACICHNUE, PETYIALUIO, TOBEIEHHE, POCT,
pa3BUTHE, PAa3MHOKEHHUE;

BBISIBJIATh NPUUYMHHO-CIIEACTBEHHBIE CBSI3M MEXIY CTPOCHHEM, JKU3HEAEATEIbHOCTBIO U CPeloi
0oOuTaHUA )KMBOTHBIX U3y4aeMbIX CHCTEMaTUYECKUX TPYII;

pa3nuyaTh U OMHUCHIBAThH )KMBOTHBIX M3y4aeMBIX CHCTEMAaTUYECKUX T'PYIII, OTJEIbHbIE OPTaHbl U
CHCTEMBl OpraHOB IO CX€MaM, MOJENsAM, MYJsDKaM, pelabe@HbIM TalOiuiaM, MPOCTEHIIMX — IO
H300paXKeHUIM;

BBISBJIATh TPHU3HAKM KJIACCOB WIEHHUCTOHOTMX U XOPJAOBBIX, OTpPSJOB HACEKOMBIX U
MJIEKOITUTAIOLIUX;

BBITOJIHATH MPAKTHYECKUE U J1abopaTopHble pabOThl MO MOPQOIOTHH, aHATOMUH, (PU3HOIOTUHU U
MOBEJICHUIO JKUBOTHBIX, B TOM 4YHCJIE Pa0OTHl C MUKPOCKOIIOM C MOCTOSHHBIMH ((PUKCUPOBAaHHBIMH) U



BPEMEHHBIMU MUKpOIpENapaTaMy, HCCIIEAOBAaTEIbCKIUE pabOThl C MCIOJIB30BaHHEM MPHOOPOB U
MHCTPYMEHTOB [U(POBOH 1ab0paTopuu;

CpPaBHMBATh MPEACTABUTENEH OTAEIbHBIX CUCTEMATUYECKUX I'PYIIN >KMBOTHBIX U JI€JaTh BbIBOJbI
Ha OCHOBE CPaBHEHUS;

KJIaccu(UIMPOBATH KUBOTHBIX HA OCHOBAHUHU OCOOCHHOCTEH CTPOCHHUS;

ONMCHIBATh YCIIOKHEHHE OPraHU3alliy )KUBOTHBIX B X0/1€ ABOJIFOLIMU KUBOTHOTO MHpa Ha 3eMIIe;

BBISIBJISITH YEPTHI MPUCHOCOOIEHHOCTH JKUBOTHBIX K cpeie OOMTaHMsI, 3HaYEHHE 3KOJOTMYECKUX
(hakTOPOB IS KUBOTHBIX;

BBISIBJIATH B3aUMOCBSI3H )KHBOTHBIX B IPUPOIHBIX COOOIIECTBAX, SN TUTAHUS;

YCTaHABJIMBATh B3aUMOCBS3H KUBOTHBIX C PACTCHUSMU, TPUOAMH, IMIIAWHIKAMH U OAKTEPUSIMHU B
MIPUPOTHBIX COOOIIECTBAX;

XapaKTepU30BaTh JKMBOTHBIX HIPUPOJHBIX 30H 3€MJIM, OCHOBHbIE 3aKOHOMEPHOCTHU
pacnpoCTpaHeHus )KUBOTHBIX 10 MIJIAHETE;

PacKpbIBaTh POJIb )KUBOTHBIX B IPUPOIHBIX COOOIIECTBAX;

packpblBaTh pPOJb JOMAIIHUX M HENPOJYKTHBHBIX JKMBOTHBIX B JKU3HU YEJIOBEKa, pPOJIb
MIPOMBICIIOBBIX JKMBOTHBIX B XO3SMCTBEHHOU [EATENIbHOCTH YEJIOBEKA W €ro IMOBCEJHEBHOW KHU3HHU,
OOBSACHATH 3HAYEHHE KUBOTHBIX B IPUPOJIE U )KU3HU YEJIOBEKA;

MMETh MPEJCTABIEHNE O MEPOIIPUATHIX MO0 OXpaHe )KUBOTHOIO MUpa 3eMIIH;

JEMOHCTPUPOBaTh Ha KOHKPETHBIX NpHUMepax CBs3b 3HAHUM MO OWOJIOTHH CO 3HAHUSIMHU IO
MatemMaTuke, (usnke, XUMHHM, Teorpa@uu, TEXHOJOTUH, MPEIMETOB T'yMaHUTAPHOTO LHUKJIIOB,
Pa3IMYHBIMU BUIaMU UCKYCCTBA;

UCIOJb30BaTh METOJbl OWOJOTMM: NPOBOJAUTH HAOMIOJACHUS 3a HKUBOTHBIMH, OIHCBIBATh
KHUBOTHBIX, HMX OpraHbl M CHCTEMBl OpPraHOB; CTAaBUTb IPOCTEHIIME OHOJIOTMYECKHUE OIbITHl U
JKCIEPUMEHTHI;

coOmomaTe TmpaBWia Oe30mMacHOro Tpyda Npu  pabore ¢ y4eOHBIM H  JaOOPaTOPHBIM
00OpyJ0BaHUEM, XMMHYECKON NOCYION B COOTBETCTBUM C MHCTPYKLUSAMHU HA YPOKE U BO BHEYPOUHOMH
JESITEIbHOCTH;

BIaeTh IpuéMamu paboThl ¢ MHPOpManuei: GopMylInpOBaTh OCHOBAHUS [UI W3BJICYEHUS U
0000meHnsT UHGOPMAIIMK W3 HECKOIbKUX (3—4) HMCTOYHHMKOB, MPEOOpa3oBBIBATH HMHGOPMAIMIO M3
OJIHO¥ 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh IMCHbMEHHbIE U YCTHBIC COOOLICHMS, UCIOJb3Yys NOHATUHHBIN amnmapar U3y4aeMoro
pas3zaena OMOJIOTMH, CONPOBOXKJIATh BBICTYIUICHHE IpPE3eHTalMeld ¢ y4éTOM OCOOEHHOCTEH ayIuTOpHUU
oOyuaromuxcs.

IIpenmeTHble pe3ysbTaThl OCBOSHHSI IPOrpaMMbl 110 OMOJIOTMH K KOHILY 00ydeHus ¢ 9 knacce:

XapakTepu30BaTb HAyKW O YEJIOBEKE (AHTPOIOJIOTUIO, aHATOMHUIO, (U3UOJIOTHIO, MEAULUHY,
TUTHEHY, SKOJIOTUIO YeJI0BEKa, IICUX0JIOTHI0) U UX CBSA3M C APYTMMU HAyKaMH U TEXHUKOI;

OOBSICHATH NOJIOKEHHUE YEJIOBEKA B CUCTEME OPraHUYeCKOI0 MUPA, €ro MPOUCXOXKICHUE, OTIMYUS
YeJloBeKa OT JKUBOTHBIX, IPUCHOCOOIEHHOCTh K PAa3JIMYHBIM HKOJIOTHUECKUM (pakTopam (deroBedeckue
pachl M aJjaTUBHBIE TUIIBI JIIOAEH ), POJICTBO YEIOBEUECKUX pac;

PUBOANTE MpHUMeEpPHI BKIaaa poccuiickux (B ToM umucine W. M. Ceuenos, U. II. Ilasnos, U. U.
Meunukos, A. A. Yxromckuii, [1. K. AnoxuH) u 3apyOexHsix (B ToM uucie Y. ['apseii, K. bepnap, JI.
ITacrep, Y. JlapBuH) Y4€HBIX B pa3BUTUE MPEACTABICHUH O TMPOMCXOXKIAECHUHM, CTPOEHUH,
KU3HEJEATEIbHOCTH, IIOBEIEHUH, KOJIOTUH YEJI0BEKA;

IPUMEHATh OMOJIOTHYECKHE TEPMHMHBI M TOHATHS (B TOM YHMCIE: LUTOJOTHS, THUCTOJIOTHS,
aHaTOMMsI YelloBeKa, (PU3MOJIOTHS YelOoBEKa, TMTMEHa, aHTPOIIOJIOTHS, SKOJIOTHS 4YeJOBEKa, KIIEeTKa,
TKaHb, OpraH, CHCT€Ma OpraHoB, NMTaHHWE, JbIXaHHE, KPOBOOOpalleHHe, OOMEH BElIeCTB U
[IPEBPALLIEHUE DHEPruH, JBWKEHHE, BBIACICHHE, POCT, pa3BUTHE, [OBEICHUE, pPa3MHOKEHUE,



pa3ipaXXUMOCTh, PETYJSiLUs, TOMEOCTa3, BHYTPEHHsSSI Cpela, HMMMYHHUTET) B COOTBETCTBHHM C
MMOCTABJICHHOW 3a/1a4eil ¥ B KOHTEKCTE;

MPOBOJNTH OINHCAaHWE TIO0 BHEIIHEMY BHAY (M300paXEeHHI0), cXemaM OOMMX MPHU3HAKOB
OpraHm3Ma 4YellOBEKa, YpPOBHEH €ro oOpraHu3aluu: KIETKWA, TKAHW, OpPraHbl, CHUCTEMBI OPraHOB,
OpraHu3M;

CPaBHUBATh KJIETKH pa3HbIX TKAHEW, TPYII TKAaHEH, OPraHbl, CUCTEMBbl OPraHOB 4YEJIOBEKA;
MIPOLIECCHI KUZHECITSILHOCTH OpraHi3Ma YeJI0BeKa, JIeJIaTh BEIBOJIBI HA OCHOBE CPABHCHHS,

pa3nuyath OMOJIOTUYECKH aKTUBHBIC BEUIECTBA (BUTAMUHBI, (PEPMEHTBI, TOPMOHBI), BBISBIATH MX
POIIb B Iporiecce 0OMEHa BEIECTB M MTPEBPAICHUs SHEPTHH;

XapaKTepPU30BaTh OMOJIOTHYECKHE MPOIIECChl: OOMEH BEIECTB U MPEBPAICHIE SHEPTUH, TUTAHHE,
ABIXaHUC, BBIACJICHUEC, TPAHCIOPT BCHICCTB, ABWIXCHHUC, POCT, PCryIAIHA q)YHKHI/II\/'I, UMMYHHUTCT,
MOBE/ICHHE, Pa3BUTHE, PA3MHOKECHUE YETIOBCKA,;

BBIABJIATE MPUYUHHO-CJIICACTBCHHBIC CBA3W MCXKY CTPOCHUCM KIICTOK, OpraHoB, CUCTEM OPraHoOB
opraHmu3ma 4€JIOBEKa U HUX (1)YHKHI/I${MI/I, MCXKIAY CTPOCHUEM, KU3HCACATCILHOCTEIO U CpC)IOI\/JI oOuTanus
YeJI0BEKa;

IIPHUMCHSATH OHMOJIOrMYECKUE MOOeiIn JJIA BBIABJICHUS 0COOEHHOCTEH CTPOCHUMA n
(YHKIIMOHUPOBAHUS OPTaHOB M CHCTEM OPTaHOB YEIIOBEKa;

OOBSACHATHL HEUPOTYMOPATBHYIO PETYJSAIHIO TPOIECCOB IKU3HEICATCILHOCTH OpraHu3Ma
YeJI0BEKa,

XapakKTepu3oBaTb W CpaBHUBATH 663}’CJ’IOBHBIG U YCIOBHBIC pe(l)ﬂeKcm, HACJICACTBCHHBIC U
HCHACJICACTBCHHBIC IIPOTpaMMBbl ITOBCIACHUA, 0COOEHHOCTH BBICIIEH HepBHOfI JCATCIIbHOCTH YCJIOBCKA,
BBl TOTPEOHOCTEH, MaMSTH, MBIIUICHHUS, pPEYH, TEMIICPAMEHTOB, AMOIUH, CHA, CTPYKTYpYy
(GYHKIIMOHATBHBIX CHCTEM OpPraHW3Ma, HAIPaBJICHHBIX Ha JOCTH)KEHHE TOJIC3HBIX MPHCIIOCOOUTEIEHBIX
pe3yIbTaTOB;

pasnuuaTh HACJCACTBEHHBIE M HEHACJICJACTBCHHbIC (MH(MEKIIMOHHBIC, HEUH(EKIINOHHBIC)
3a00JI€BaHUs YEJIOBEKAa, OOBACHITH 3HAYCHHE MEP MPOQPIIAKTUKA B MPEIYNPEKICHUN 3a00JICBaAHUMA
YeI0BEKa,

BBITIOJIHATh TPAKTHYECKUE U JTa0OpaTOpHBIC paObOTHI 0 MOP(OIIOTHH, aHATOMUH, HU3UOJIOTHH U
MOBEJICHUIO YEJIOBEKa, B TOM YHCJIE Pa0OThI C MHUKPOCKOIIOM C TOCTOSHHBIMU ((DUKCHPOBAHHBIMU) U
BPEMECHHBIMHA MUKpPOIIpENapaTaMy, HCCIICAOBATEIbCKUE pPaOOThl C WCIOJIB30BaHHEM MPHOOPOB U
WHCTPYMEHTOB IIU(PPOBOY J1a00paTOpuH;

pemaTh Ka4eCTBEHHBIC M KOJUYECTBEHHBIC 3a/1a4M, UCIOJb3ysh OCHOBHBIC MMOKA3aTENU 370POBbS
YeJI0BeKa, IPOBOIUTH PACUYETHI M OLICHUBAThH MOJTyYCHHBIC 3HAUCHHS,

apryMEHTHPOBAaTh OCHOBHBIC MPHUHIUIIBI 3J0POBOTO0 00pa3a >KU3HH, METOJbI 3allUThl U
YKpEIUICHUS 3/I0pPOBbS UEJIOBEKA: COATAHCUPOBAHHOE IMUTAaHKUE, COOIOCHUE MPABIJI JINYHOW TUTHEHBI,
3aHATUS (U3KYJIBTYPOH W CIIOPTOM, PAllMOHAJBHAS OpPraHW3allusl TPyJAa M IOJIHOIIGHHOTO OTIbIXa,
MO3UTHBHOE SYMOLMOHAIBHO-TICUXUYECKOE COCTOSHHCE;

WCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUA U YMEHUS JUIS COOMIOJEHHS 37J0pOBOrO 00pa3a *KU3HH,
cOamaHCUPOBAHHOTO THUTAaHUS, (PU3UUYECKOW AKTHMBHOCTH, CTPECCOYCTOMUMBOCTH, JUISI HCKIIOYCHHUS
BpEIHBIX MIPUBBIUEK, 3aBHCUMOCTEHH;

BIIAJIETh MPHUEMAMH OKa3aHUs MEPBOM MOMOIIM YEIOBEKY MpHU TMOTEPE CO3HAHUS, COTHEYHOM U
TEIJIOBOM yJiape, OTPaBJICHWH, YTOTUIEHWH, KPOBOTEUCHHUH, TpaBMaxX MSTKHX TKaHEH, KOCTEH CKeleTa,
OpPraHoOB YYBCTB, 0’KOTaX M OTMOPOKEHUSX;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEPAxX CBS3b 3HAHUM HAYK O YEJIOBEKE CO 3HAHUSIMHU
MPEIMETOB EeCTECTBEHHO-HAYYHOTO M TyMaHWUTAapHOTO IHMKIOB, PA3NWYHBIX BHUJOB HCKYCCTBA,
TEXHOJIOTHH, OCHOB 0€30TaCHOCTH >KU3HEEATEILHOCTH, (PU3MUECKOH KYIbTYpPHI;



UCIOJb30BaTh METOJbl OHOJOTHU: HAOIIOAATh, U3MEPSATh, ONUCHIBATH OPraHMW3M YEIOBEKA H
MPOIIECCHl €T0 YKU3HENCSITEIBHOCTH, MPOBOJUTH MPOCTEHININE UCCIEAOBAHMS OpraHu3Ma 4YeloBeKa U
OOBSICHATH UX PE3YNIbTATHI;

coOmonarh mpaBuia Oe3omacHOro TpyAaa npu padore ¢ ydeOHBIM M JTAOOPATOPHBIM
000pyJI0BaHNEM, XUMHYECKON TOCYIOH B COOTBETCTBHH C MHCTPYKIUSMH HA YPOKE M BO BHEYPOUHOM
JeATeIbHOCTH;

BIaIeTh nmpuéMamu paboThl ¢ MHPOpMAIHe: (GOpMyIMpPOBATH OCHOBAHHS ISl U3BICUCHUS U
0000menus: nHMOPMAIMM M3 HECKOJIBKUX (4—5) HMCTOYHHMKOB; MpeoOpa3oBbIBaTh HH(OpMAIUIO U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh NMHCHMEHHBIC W YCTHBIE COOOIIEHHsS, UCIOJB3Yysl MOHATHUHBIA anmmapaT MU3y4eHHOTO
pazzena OMOJIOTUH, COMPOBOXKIATh BBICTYIUIEHHE IpE3eHTAlUeld ¢ y4€TOM OCOOEHHOCTEW ayIuTOpUU
00yJaronuxcs.



9 kJacc
OO0uue 6uosIorMYecKne 3aKOHOMepHOCTH (68 yacoB)

TemaTn4eckoe IJIAHUPOBaAHUE

XapaKTepI/ICTI/IKa OCHOBHbBIX BUI0B yqeﬁﬂoﬁ
ACHATECJIbHOCTH

1. Buosorusi kak Hayka (3 yaca)

HaquHe MCTOAbI H3Y4YCHUS, HNPUMCHICMBIC B
OHOJIOTHH: Ha6JIIOIIeHI/IC, OIMMCAHUC, DKCIICPUMCHT.

I'mnore3a, Mopenb, TeOpus, HX 3HAYCHHE U
HCIIOJBb30BAHWE B IIOBCEIHEBHOM  JKM3HHU.
buonornuecknue Hayku. Poap Ouonorunm B

(hopMUPOBAHUHM E€CTECTBEHHOHAYYHOW KapPTHHBI
mupa. Cospemennvie Hanpaénienus 6 OUOIO2UU
(eenom uenosexa, buosnepeemuxa, HanobuorO2Us

u 0p.). OCHOBHBIE TPU3HAKU >KUBOTO. YPOBHHU
OpraHu3aIuu JKABOM MPUPOIBI. Kuevie
npupoomvle 00vexmol Kak cucmema.

Knaccugurayus scusvix npupoonsvix 06vexmos.

* PacKphIBATh POJIb OMOJIOTHH B MTPAKTHICCKOU
NEeSITeTBHOCTH JIFO/ICH; POJIb OMOJIOTHIECKUX
00BEKTOB B IPUPO/IC U KU3HU YEIOBEKA; 3HAUCHHE
OMOJIOTUYECKOTO pa3HOOOpa3us sl COXPaHEHUS
ouocdepsr;

* pa3IUyaTh MO BHEITHEMY BUTY, CXeMaM U
OTIMCAHUsIM peajbHbIe OMOJIOTHYECKHE OOBEKTHI
WIH UX W300PaKEHUS, BBISIBIISIS OTIMIUTEIIHLHBIC
NpU3HAKN OMOJIOTMYECKUX O0BEKTOB;

* 3HaTh M aPTYMEHTUPOBATh OCHOBHBIE IPABHJIA
MIOBEJICHUS B TIPUPO/IC; aHATU3UPOBATH H
OIICHUBAThH MOCIIE/ICTBUS JACATEIHHOCTH YeIOBEKa
B TIPHUPO/IC;

* 3HaTh U COOMIOAATh MpaBuia paboThl B KAOUHETE
OuoJoruy.

Y4eHUK MOJYyYUT BO3MOKHOCTh HAYUYUThCS:

. Haxooums uHgopmayuio no 60npocam
obwetl buoI02UU 8 HAYYHO-NONYIAPHOU
Jaumepamype, CneyuaiusupO8anHuIxX
buono2u1eckux cio8apsx, CnpasoyHUKax,
Humepuem pecypcax, ananuzuposams u
oyeHusamn ee, nepesooums U3 0OHOU Gopmul 8
opyeyr,

pabomamu 6 2pynne c8epcmMHUKO8 Npu peuleHun
NO3HABAMENbHLIX 3404y, NIAHUPOBAMb
COBMECMHYI0 0esIMebHOCb, YYUMbIBAMb MHEHUE
OKDYHCAIOUUX U AOEKBAMHO OYEHUBAMND
CcOOCMBEHHDII BKAAO 8 0eSIMENbHOCIb 2PYNNbl

2. MoJsiekyJasipHbIi

yposenb (5 yacoB)

Oco0OeHHOCTH XMMHUYECKOTO COCTaBa JKUBBIX
OpPraHU3MOB: HEOPraHUYECKHUE U OpPraHHYECKue
BEIIECTBA, HMX poib B opranu3dme. Cocras,
CTpoeHHEe U (QYHKIHH OPraHMYECKHUX BEIECTB,
BXOJIAIIUX B COCTaB YKUBOTO: YIJIEBOJbI, JTUIH/IBI,
OenKy, HYKJIEMHOBbIE KUCIOTH, AT® u apyrue
OpraHMYecKue  CcoeluHeHus.  buonorunueckue
KaTajan3aTophl.

* pacKpbIBaTh POJIb OMOJIOTHU B IPAKTHYECKOM
NeSITeIbHOCTH JIFOJICH; POJIb OMOJIOTHYECKUX
00BEKTOB B IPUPO/IC U JKU3HU YEIIOBEKA; 3HAUCHHE
OMOJIOTUYECKOTO Pa3HOOOpa3us ISl COXPAHCHUS
ouocdepsr;

* pa3nuyaTh MO BHEITHEMY BUY, CXeMaM U
OTIMCAHUSAM peallbHble OMOJIOTHYECKHE 0OBEKThI
WM UX U300paskeHUs, BBISIBIISAS OTIMYUTEIbHBIC
MpU3HAKU OMOJIOTMYECKUX 00BHEKTOB;

* CpaBHUBATH OMOJIOTMYECKHE OOBEKTHI,
MPOLIECCHI; eNaTh BBIBOJIBI U YMO3AKIIIOUEHUS Ha
OCHOBE CpPaBHEHHS;

3. Knerounsiii ypoBenb. Kierka. (13 yacoB)

Knerounas  teopus.  KnetouHoe  cTpoeHue
OpraHM3MOB KaK JI0Ka3aTelbCTBO MX POJACTBA,

* BBIJICNIATD CYIIECTBEHHBIC TPU3HAKU
OMONOTUYECKNX 00BEKTOB U MPOIECCOB,




€IMHCTBA >KUBOW mNpupoisl. CTpoeHHE KIETKU:
KJIETOYHasi 000JI0YKa, TUIa3MaTH4ecKas MeMOpaHa,
LUTOILIa3Ma,  sApo, opraHouabl. KierouHoe
CTpPOEHHE OpraHu3MoB. MHOroodpasue KiIEeTOK.
OOMeH BemIeCTB M TPEBpALICHUE JHEPTUU B
KJIeTKe. OHepreTuyeckuii OoOMEH B  KIETKeE.
XpomocoMbl U TeHbl. Hapywenus 6 cmpoenuu u
QYHKYUOHUPOBAHUU KIeMOK — OOHA U3 NPUYUH
3abone8anus  opeanusma. JleneHue KIETKH —
OCHOBAa DPa3MHOXEHUS, poCTa U  pa3BUTUSA
OpraHu3MOB.

XapaKTEePHBIX JIISI COOOIECTB )KUBBIX OPraHU3MOB;
* pa3nU4aTh MO BHEITHEMY BUY, CXeMaM U
OTICAHUSIM PEATbHBIC OUOJIOTHIECKIE OOBEKTHI
WA UX W300paKeHUs, BBISIBIISS OTIMIUTEIHHBIC
NPU3HAKA OMOJIOTUYECKUX 0OBEKTOB;

* CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI,
MIPOIIECCHI; JeTIaTh BBIBOJIBI U YMO3AKITIOUCHUS Ha
OCHOBE CPaBHCHHS;

Y4eHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

* AHAUUPOBAMD U OYEHUBAMb Yelegble U
CMbICIOBbIE YCMAHOBKU 8 C8OUX OCUCMBUAX U
HOCMYNKAX N0 OMHOUEHUIO K 300P08bI0 C80EMY U
OKPYHCAIOWUX, NOCAEOCMBUS BIUAHUS YAKMOPO8
PUCKA HA 300p0Bbe YelloseKd;

* HAX0OUMb UHGDOPMAYUIO NO BONPOCAM 0bUell
OuoI02UU 8 HAYYHO-NONYTAPHOU TUmepamype,
CReYUAIU3UPOBAHHBIX OUOJIOSUYECKUX CTIOBAPSIX,
cnpasounuxax, Mnmepnem pecypcax,
AHATUBUPOBAMD U OYEHUBAMb ee, NePesoOUNb U3
00HOU hopmbl 8 OpyeyIo;

* HAX0O0UMb 8 Y4eOHO, HAYYHO-NONYIAPHOU
numepamype, Mnmeprnem pecypce uHgopmayuio o
2HCUBOU NpUpode, 0hopmisims ee 8 8ude
NUCbMEHHBIX CO0OWeHUll, O0K1a008, pedhepamos;

4. Opranu3MeHHblit ypoBenb. Oprauusm. (20 yacoB)

OHOKJIETOYHBIE U MHOTOKJIETOYHBIC OPTaHU3MBI.
Knerounble W HEKJIETOYHBICE (OPMBI IKU3HH.
Bupycer.OOMeH BeIecTB U MpeBpaIieHue SHEPT U
B Kietke. [lumanue, Ovixauue, MpaHcnopm
seujecms,  yoanieHue  NPOOYKmMo8  0OMeHa,
KOOpOUHayus u pe2yisayus QyHKyuil, 08UdNCeHue U
onopa y pacmenuii u sxcueomusix.Poct n pazsutue
opranusMoB. PasmHoxenue. becrniosoe u moyioBoe

Pa3MHOKCHHC. ITonosrie KJICTKH.
OHJ'IOI[OTBOpCHI/Ie. HacnenctBeHHOCTD nu
HU3MCHYUBOCTH — CBOIMCTBa OPraHu3MoB.
HacnencrBennas n HCHACJICACTBCHHAA
HU3MCHYHUBOCTSD. NuauBuayaibHOE Pa3sBUTHUC

opranu3MoB. bruorenernyeckui 3akoH. OCHOBHBIE
3aKOHOMCPHOCTH nepcaadu HAcCJICJICTBEHHOM

HH{I}O pManunu.

* BBIJICJIATH CYLIECTBEHHbIEC TPU3HAKU
OMOJIOTHYECKHX OOBEKTOB H MPOIIECCOB,
XapaKTEePHBIX JUIsl COOOIECTB KUBBIX OPraHU3MOB;
* ApryMEHTHPOBATh, IPUBOIUTH JOKA3aTeIbCTBA
3aBHCHMOCTH 37I0POBbsI YEJIOBEKA OT COCTOSIHUS
OKpY>KalollleH Cpeibl;

* pacKpbIBaTh POJIb OMOJIOTHH B MPAKTHUYECKOU
NEeSITeNIbHOCTH JIFOJICH; POJIb OMOJIOrHYECKUX
00BEKTOB B IPUPO/JIE U KU3HU YEJIOBEKa; 3HaUCHHE
OMOJIOTUYECKOTO Pa3HOOOpa3Hs sl COXpaHEHUS
ouocdepsr;

* OOBSICHITh MEXaHU3MBI HACIIEICTBEHHOCTU U
M3MEHYUBOCTH, BOSHUKHOBEHUS
IPUCTIOCOOJICHHOCTH, MPOLIeCC BUA00Opa30BaHUS;
* pa3nuyath MO BHEIIHEMY BUY, CXeMaM U
OTIMCAHUSAM peallbHble OMOJIOTHYECKHE 0OBEKTHI
WM UX U300pakeHUs, BBISIBIISAS OTIMYUTEIbHBIC
MpU3HAKU OMOJIOTMYECKHX OOBEKTOB;

* AHAJM3UPOBAThH U OLIEHUBAThH MOCIEACTBHUS
JEeSITeIbHOCTH YeJIOBEKa B MIPUPOJIE;

Y4eHUK NOJYy4YUT BO3MOKHOCTh HAYUYMThCS:

* AHATU3UPOBAMb U OYEHUBAMDb Yeleable U
CMbICIIOBbIE YCMAHOBKU 8 C8OUX OEUCMBUAX U
HOCMYNKAX N0 OMHOULEHUIO K 300PO8bI0 C80EMY U
OKPYHCAIOWUX, NOCAEOCMBUS BIUAHUS PAKMOPO8
PUCKA HA 300p08be YeNoseKd;




* HAX0O0UMb UHDOPMAYUIO NO BONPOCAM 0Oy ell
Ouo02UY 8 HAYYHO-NONYIAPHOU TUmMepamype,
CNeYUAIU3UPOBAHHBIX OUOJIO2UYECKUX CTIOBAPSIX,
cnpasounuxax, Mnmepnem pecypcax,
AHATU3UPOBAMD U OYEHUBAMb ee, NepPesoOUmb U3
00HOU hopmbl 8 OpyeyIo;

* HAX0O0UMb 8 YUeOHOU, HAYYHO-NONYIAPHOU
numepamype, Mnmeprnem pecypce uHghopmayuio o
JHcUB0U npupoode, opopmisims ee 8 guoe
HUCbMEHHBIX CO00uenull, 00K1a008, pedhepamos,

5. IlonmyassunoHHO-BUI0BOI YpoBeHb. Buja. (10 yacos)

Bup, npusznaku Buga. Bua kak OCHOBHas
cUCTEeMaTU4ecKas KaTeropus *uBoro. [lomymnsius
Kak (hopma CyIIECTBOBAHUS BUA B IPUPOJIE.
[Monynsuus kak equuuina 3Boaonnu. Y. Jlapsun —
OCHOBOIIOJIO’KHUK YYEHHSI 00 SBOJTIOIIUH.
OcCHOBHBIE JBUXKYIIUE CUIIBI SBOJIOIUH B
MIPUPO/Ie: HACIIEICTBEHHAs! U3MEHYMBOCTh, O0phOa
3a CYIIECTBOBAHUE, ECTECTBEHHBIN OTOOD.
Pe3ynbrarh 3BOMIIOIIMN: MHOTOOOpa3ue BUIOB,
MPUCTIOCOOJIEHHOCTh OPTAaHU3MOB K CpeJie
obutanus. Ycenoscnenue pacmenuil u #CU80OMHbIX
6 npoyecce ssonoyuu. Ilpoucxodrcoenue 0cHOBHbIX
cucmemMamuyeckux 2pynn pacmeHull u
arcusomusix. I IpuMeHeHne 3HaHUM O
HAaCJIEeACTBEHHOCTH, U3MEHYMBOCTH U
HCKYCCTBEHHOM OTOOpE MPH BHIBEICHUH HOBBIX
MIOPO/JT ’KUBOTHBIX, COPTOB PACTEHHI U IITAMMOB
MHUKpOOpranu3moB. O6pazoBaHue BUIOB —
MHKPO3BOJIOLHS. MaKkposBOIOLUS.
HckycctBennsiit otoop. Cenexmus

* BBIJICJIATH CYIIECTBEHHBIC TPU3HAKU
O0MOJ0TN4YeCKUX 00BEKTOB (BHJIA) U MTPOLIECCOB,
XapaKTEePHBIX JUISI COOOIIECTB JKUBBIX OPraHU3MOB;
* OOBSICHSITh MEXaHU3MBbI HACJICICTBEHHOCTH U
U3MECHUYUBOCTH, BOSHUKHOBEHUS
MPUCTIOCOOJIEHHOCTH, MPOIIECC BUAO0OPA30BAHUS;
* OITMCBIBATH U UCTIOJIB30BAThH MPUEMBI
BBIPANTUBAHUS ¥ PA3MHOKCHUS KYJIbTYPHBIX
pPaCTeHHI M JJOMAaITHUX KUBOTHBIX, YX0J1a 32 HUIMHU
B arpoIeHO3aX;

Yuenux nonyuum 603mM0oHCHOCMb HAYUUMBCAL:

* HOHUMAMb IKOI02UYECKUE NPODIeMbI,
BO3HUKAIOWUE 8 YCIOBUAX HEPAYUOHATILHO2O
NPUPOOONONL308AHUS, U NYMU PEULeHUS IMUX
npoonem,

* HAX0OUMb UHGDOPMAYUIO NO BONPOCAM ObOUell
OUoI02UU 8 HAYYHO-NONYIAPHOU TUmepamype,
CReYUAnU3UPOBAHHBIX OUOIO2UYECKUX CI0BAPSIX,
cnpasounuxax, Mumepnem pecypcax,
AHATUBUPOBAMD U OYEHUBAMb ee, NePesoOUNb U3
00HOU (hopmbl 8 OpyeyIo;

* OPUEHMUPOBAMBCSL 8 CUCEME MOPATIbHBIX HOPM
U YyeHHocmetl N0 OMHOUWEHUIO K 0OBEKMAM HCUBOLL
npUpoosl, (MPUSHAHUE 8bICOKOU YEHHOCIMU JHCUSHU
80 8CeX ee NPOABIIEHUSX, IKOJO2UYECKOe CO3HAHUE,
IMOYUOHATILHO-YEHHOCIHOE OMHOUEHUE K
00BeKmam JHcusol npupoobl);

* HAX0OUMb 8 Y4eOHOU, HAYYHO-NONYISAPHOU
numepamype, Unmeprnem pecypce uHghopmayuio o
arcusolnpupooe, ohopmisamo ee 8 suoe
NUCbMEHHBIX CO0OujeHUll, 00K1a008, pedhepamos;
€030a6amv cOOCMBEHHbBLE NUCOMEHHBLE U YCIHbLE
CO00WeHUs 0 COBPeMeHHbIX npobiemax 8 obracmu
OUOIOUU HA OCHOBE HECKONLKUX UCOYHUKO8
uH@opmayuu, conpogoNcOams GbLCIYNIeHUE
npeseHmayuetl, y4umleéas 0COOeHHOCmuU
ayoumopuu ceepCcmuuKos.

6. JKOCHCTEeMHBII YPOBEHb. JKOCHCTEMBI. (6 4acoB)

DKOJIOTHUS, HKOJIOTHYECKUE (aKTOPbl, UX BIHSHHUE
Ha OpraHu3Mbl. OKOCHUCTEMHAas OpraHU3aLUs
KUBOM IpHUpoAbl. OKOCHCTEMA, €€ OCHOBHBIE

* BBIJIETISITH CYILIECTBEHHBIE MPU3HAKU
OMONOTUYECKUX 00BEKTOB (IKOCUCTEMBI) H
MPOIECCOB, XapaKTEPHBIX JUIsI COOOIIECTB KUBBIX




KOMITIOHEHTHI. CTpyKTypa 3kocucTemsl. [lumieBsie
CBA3M B JKOcucreMe. Bzammoneincrsue pasHBIX

BHJIOB B IKOCUCTEME (KOHKYpEHIIHS,
XHUIIIHUYECTBO, CUMOHNO03, Mapa3uTu3Mm).
EcrectBennas JKOCHUCTEMA (buoreoreHo3).

Arposkocuctema (arporeHo3) Kak UCKYCCTBEHHOE
coo0mIecTBO opranusMoB. Kpyeosopom eewecms
U NOMOK SHep2uU 8 OUO2E0YEeHO3AX.

OpTraHU3MOB;
* APryMEHTHPOBATh, IPUBOIUTH JOKA3aTEIHLCTBA
HEO0OXO0IMMOCTH 3alUTHl OKPYKAIOIIEH CPeIbl;

* PacKpbBIBATh POJIb OMOJIOTHH B MTPAKTUIECKOU
NeSITeIbHOCTH JIIO/ICH; POJIb OMOJIOTHYECKUX
00BEKTOB B IPUPO/IC ¥ KU3HU YCIIOBEKA; 3HAUCHHC
OMOJIOTUYECKOTO pa3HOOOpa3us ISl COXPaHEHUS
ounochepsr;

* CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI,
MIPOIIECCHI; JeTIaTh BBIBOJIBI U YMO3AKITFOUCHUS Ha
OCHOBE CPaBHCHHS;

* 3HaTh M APTYMECHTUPOBATh OCHOBHBIC TPaBUJIA
TIOBEJICHUS B TIPUPO/JIC; aHATU3UPOBATH H
OIICHUBATH MMOCIICJICTBUS JCATECILHOCTH YETIOBEKa
B TIPUPOJIC;

Y4eHUK MOJYyYUT BO3MOKHOCTh HAYUYHThCS:

* HOHUMAMb IKOI02UYECKUE NPODIEeMbI,
BO3HUKAIOWUE 8 YCIOBUAX HEPAYUOHATIHO2O
NPUPOOONONL308AHUS, U NYMU PEULeHUS IIMUX
npoonem,

* AHATUZUPOBATND U OYESHUBAMD YeTlesble U
CMbICIIOBbIE YCMAHOBKU 8 CBOUX OCUCMBUAX U
NOCMYNKAX N0 OMHOUWEHUIO K 300P08bI0 CBOEMY U
OKPYAHCAIOUUX, NOCAEOCMBUS BIUAHUS YPAKMOPO8
PUCKA HA 300p0Bbe YeNlo8eKd;

* HAX0OUMb UHGDOPMAYUIO NO BONPOCAM ObOUell
OuoI02UU 8 HAYYHO-NONYIAPHOU TUmepamype,
CReYUANU3UPOBAHHBIX OUOIO2UYECKUX CI0BAPSIX,
cnpasounuxax, Mnmepnem pecypcax,
AHATUBUPOBAMD U OYEHUBAMb e, NePesoOUNb U3
00HOU (hopmbl 8 Opyeyio;

* OPUEHMUPOBAMBCSL 8 CUCEME MOPATIbHBIX HOPM
U YyeHHocmetl N0 OMHOUWEHUIO K 0OBEKMAM HCUBOLL
npupoobl, cOOCMBEHHOMY 300P0BbIO U 300POBLIO
opyaux noodetl (npuzHaHue 8blCOKOU YeHHOCU
JHCUBHU B0 BCEX ee NPOSIBIIEHUSIX, IKOJIO2UYECKOE
CO3HAHUe, IMOYUOHANbHO-YEHHOCIHOE
OomHouleHue K 00beKMam HCUBol npupoowvl);

7.buocdepublii ypoBeHb (7 4acoB)

buocdhepa — rTmoGambHas 3kocuctema. B.M.
BepHanckuit — OCHOBOIOJIOXKHHK —yYCHHUS O
o6uocdepe. CrpykTypa ouochepsl.
PacnipoctpaHeHne M pojib JKMBOTO BelLIECTBAa B
ouochpepe. Hoocgepa. Kpamkas  ucmopusa
sgonoyuu  buocgepvi.  3HAUEHUE  OXpaHbI

ouocthepsl AN COXpaHEHHUS >KM3HM Ha 3emiie.

buonornyeckoe  pazHooOpasue Kak  OCHOBa
YCTOHYMBOCTH ouocdepsl. CoBpeMeHHbIE
HKOJIOTUYECKHE TMpoOJieMbl, HX BIHUSIHHE Ha

CO6CTBCHHyIO JKU3Hb W JKU3Hb OKpYXAIONUX
moneit. I[locneacTBus AeATEILHOCTH 4YEIOBEKa B
JKOCUCTEeMaX. BiusHue cOOCTBEHHBIX TNOCTYIIKOB

* BBIJICJISITH CYIIECTBEHHBIC TIPU3HAKU
OMoJIOTHYECKHX 00BbEKTOB (Onochepsl) u
MPOIIECCOB, XapaKTEPHBIX JIJIsI COOOIIECTB KUBBIX
OpTraHU3MOB;

* ApryMEHTHPOBATh, PUBOIUTH JOKA3aTEeIbCTBA
HEO0OXOIMMOCTH 3alTUTHI OKPYKAIOIIEH CPeIbl;

* ApryMEHTHPOBATh, PUBOIUTH JOKA3aTEeIbCTBA
3aBUCHUMOCTH 3JI0POBBS UETIOBEKA OT COCTOSTHUS
OKpY>Kalollen Cpeibl;

* PacKpbIBaTh POJH OMOJIOTHH B MPAKTHIECKOU
NEeSITENIbHOCTH JIFOJIEH; POJIb OMOIOTHIECKHIX
00BEKTOB B IPUPO/IE U KU3HU YEIIOBEKA; 3HAUCHHE
OMOJIOTUYECKOTO Pa3HOOOpasust U1 COXPaHESHHsI




Ha  JKMBbIE  OpPraHu3Mbl H  3KOCHUCTEMBI.
Bo3HuKHOBEHME W pa3BUTHE >KU3HU. B3risiusl,
TUIIOTE3bl U TEOPUM O NPOUCXOKIACHUH KU3HU.
Kparkas ucrtopust pa3BuTHs OpraHu4ecKoro Mupa.

ouochepsr;

* 3HaTh M apPTYMEHTUPOBATh OCHOBHBIC MPaBUIIA
MOBEJICHUS B MIPUPO/IC; aHATU3UPOBATH U
OIICHUBATh MMOCIICJICTBUS ACATEILHOCTH YETIOBEKA
B IIPUPOJIC;

Y4eHUK MOJYyYUT BO3MOKHOCTh HAYUYHThCS:

* NOHUMAMb IKOI02UYECKUe NPOOIeMbl,
B03HUKAIOWUE 8 YCIOBUAX HEPAYUOHATILHO2O
NPUPOOONONL308AHUS, U NYMU PEULEHUS IIMUX
npobnem,

* AHATUZUPOBATND U OYEHUBAMD YeTlesble U
CMbICIIOBblE YCMAHOBKU 8 CBOUX OCUCMBUAX U
HOCMYNKAX NO OMHOUEHUIO K 300PO8bI0 C80EMY U
OKPYHCAIOWUX, NOCAEOCMBUS BIUAHUS PAKMOPO8
PUCKA HA 300p0Bbe YelloseKd;

* HAX0OUMb UHGDOPMAYUIO NO BONPOCAM 0bUel
OuoI02UU 8 HAYYHO-NONYTAPHOU TUmepamype,
CReYUAIU3UPOBAHHBIX OUOIOSUYECKUX CTLOBAPSIX,
cnpasounuxax, Mnmepnem pecypcax,
AHATUBUPOBAMD U OYEHUBAMb ee, NePesoOUNb U3
00HOU hopmbl 8 OpyeYIo;

* OPUEHMUPOBAMBCSL 8 CUCEME MOPATIbHBIX HOPM
U YyeHHocmetl N0 OMHOUWLEHUIO K 0OBEKMAM HCUBOLL
npupoobl, cOOCMBEHHOMY 300P0BbIO U 300POBLIO
60pyeux nrooetl (npusHanue 8viCOKOU YeHHOCMU
JHCUBHU B0 BCEX ee NPOSIBNICHUSX, IKOIO2UYECKOe
CO3HAaHUe, IMOYUOHANbHO-YEHHOCHHOE
OMHOUWEHUE K 00DEKMAM HCUBOU NPUPOObL),







TEMATHYECKOE IINTAHUPOBAHHUE
5 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabuble | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b — i 4
HOMOTIBL = HaYKa © AHBOH HPHPOAC 0 0 https://m.edsoo.ru/7f413368
bu6moreka [IOK
2 M i 4 1
CTOAB! HIYHCHILT KUBOH HIPHPOAIBL 0 https://m.edsoo.ru/7f413368
bu6moreka [IOK
— i 1 1.
3 OpraHu3Mbl — Tela )KUBOH MTPHPOIBI 0 0 5 httos://m.eds0o.ru/7f413368
bu6mmoreka [IOK
4 Opraau3Mebl U cpesia 0OUTaHUs 6 0 0.5 https://m.eds0o.ru/7f413368
bu6mmoreka [IOK
> Hpupoznie cooduiectsa 0 0 03 https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
0 AKipast IPHPOJA W HeoBeK 3 0 0 https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
! Peseparoe Bpens L 0 0 https://m.edsoo.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 34 0 35

I[TPOTPAMME



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KJIACC

KosnnyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
i 1.
! Pactutensibiit opraism 8 0 > https://m.edsoo0.ru/7f4148d0
) Crpoenue u MHOrooOpasue 11 0 35 bubnnorexa [JOK
MOKPBITOCEMEHHBIX PACTECHHIA ' https://m.edsoo.ru/7f4148d0
3 KusnenesaTenbHOCTh paCTUTEIBLHOTO 14 0 3 bubnuoreka [IOK
opraHu3ma https://m.edsoo.ru/7f4148d0
bu6moreka [IOK
4 P 1 0 0
SICPRHOS BpELL https://m.edsoo.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB I10 34 0 3

I[TPOTPAMME



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

7 KJIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
i 1 4.
1 CucrteMaTu4ecKue TPyl pacTeHUH 9 0 5 htts://m.eds0o.ru/7f416720
) p 3 ) 0 0 bubmmoreka [{OK
a3BUTHE PACTUTEIILHOTO MHUpa Ha 3emJe htts://m.eds0o.ru/7f416720
bu6moreka [IOK
3 PacTtenns B mpupoaHbIX coolriecTBax 3 0 0 htts://m.eds0o.ru/7f416720
bu6moreka [IOK
4 P
ACTCHILE H HEIIOBEK 3 0 0 https://m.edsoo.ru/7f416720
bu6mmoreka [IOK
5 ['pu6sL. JI i .b 7 0 2
PUDBL STHILATHHII. arctepiit https://m.edsoo.ru/7f416720
OBIIEE KOJIMYECTBO YACOB I10 34 0 6.5

I[TPOTPAMME



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
. bubmmnoreka LIOK
1 AKHBOTHELT OpraRH3M 4 0 05 https://m.edsoo.ru/7f418886
9 CrpoeHue U )KU3HEIeATENbHOCTh OPraHu3Ma 12 0 3 bubnnorexa [JOK
YKHBOTHOTO https://m.edsoo.ru/7f418886
3 OcCHOBHBIE KaTErOpUH CUCTEMATHKU 1 0 0 bubnuoreka [IOK
YKUBOTHBIX https://m.edsoo.ru/7f418886
. bubnuoreka [JOK
4 OAHOKIIETOYHBIE KUBOTHBIE - TPOCTEHIIINE 3 0 1 htts://m.edsoo.ru/7f418886
5 MHOT0KJIETOYHBIC KUBOTHBIE. 5 0 1 bu6mmoreka [IOK
Kuire4HomnonocTHbIe https://m.edsoo.ru/7f418886
bu6mmoreka [IOK
6 [Tnmockue, Kpyribie, KOJbYaThIe YSPBU 4 0 1 https://m.eds0o.ru/7f418886
bu6mmoreka [JOK
! Hretcronorne 0 0 1 https://m.edsoo.ru/7f418886
bubnuoreka [JOK
8 M 2 0 0.5
OJLHOCKH https://m.edsoo.ru/7f418886
bubnuoreka [JOK
o Xoprosere . 0 0 https://m.edsoo.ru/7f418886
bu6mmoreka [JOK
10 Porbor 4 0 L https://m.edsoo.ru/7f418886
11 3eMHOBO/IHbIE 3 0 0 bubmorexa LIOK

https://m.edsoo.ru/7f418886



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

12 [Ipecmbikaronuecs 3 0 bubmiorexa HOK
https://m.edsoo.ru/7f418886
bubmmoreka [{OK

13 Trvmer 4 1 https://m.edsc]i).ru/7f418886

14 MiieKonuTarIme 7 1 bubmmorexa LIOK
https://m.edsoo.ru/7f418886

15 PazButHe )kUBOTHOTO MHpa Ha 3emiie 4 0.5 Brbmiorexa LIOK
https://m.edsoo.ru/7f418886

16 JKuBOTHBIEC B IPUPOAHBIX COOOIIECTBAX 3 0 brbmorexa OK
https://m.edsoo.ru/7f418886

17 JKMBOTHEIE U YEIOBEK 3 0 Bubnuorexa LIOK
https://m.edsoo.ru/7f418886

18 PesepBHoe Bpemst 2 0 bubmmorexa LIOK
https://m.edsoo.ru/7f418886

OBLIEE KOJIMYECTBO YACOB I10 68 115

I[TPOTPAMME



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

8 KIIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
. bubmuoreka [IOK
! Hlenobex — GHOCOUNATEHEIH BHA 3 0 0 https://m.edsoo.ru/7f41aa8c
) C 3 0 1 bubmmoreka [{OK
TPYKTYPa Oprafisma qeioneka https://m.edsoo.ru/7f41aa8c
. bubmnorexa IIOK
3 Heitporymopanbitas perysus 8 0 05 https://m.edsoo.ru/7f41aa8c
bu6moreka [IOK
4 2
Oniopa u Bk ° 0 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
5 B 4 0 0.5
HYTPCIIA cpelta opraifuama https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
0 Kposootpauerne 4 0 15 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
! Hletxatiite 4 0 1 https://m.edsoo.ru/7f41aa8c
bubnuoreka [JOK
8 I1 6 0 1
FITAHMC 1 THIMEBaperye https://m.edsoo.ru/7f41aa8c
bubnuoreka [JOK
9 OOMeH BellecTB U MPEeBpallleHue SHePTun 4 0 15 https://m.edsoo.ru/7f41aa8¢
bu6mmoreka [JOK
10 K 5 0 2
oxa https://m.edsoo.ru/7f41aa8c
11 Brigenenue 3 0 1 Bubmmorexa LIOK

https://m.edsoo.ru/7f41aa8c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK

12 PasMHOCHHE H pasBHTHE > 05 https://m.edsoo.ru/7f41aa8c
13 OpraHbl UyBCTB U CEHCOPHBIE CUCTEMBI 5) 0.5 BH6H_HOTeKa Lok
https://m.edsoo.ru/7f41aa8c
14 IloBenenue u ncuxuka 6 1 bubmorexa HOK
https://m.edsoo.ru/7f41aa8c
15 UenmoBek 1 OKpyKaromas cpeja 3 0 BH6H_HOTeKa Lok
https://m.edsoo.ru/7f41aa8c
OBILEE KOJIMUECTBO YACOB I10 [IPOTPAMME 68 15



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

9 KJIACC Ha MoMeHT nepexo/ia Ha eInHbie henepajbHbie 001e00pa3oBaTeJbHble mporpamMmvbl 2023-2024.

Kosau4yecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3aeioB (uudposbie)
/1 | ¥ TeM NPOorpaMMblI Bcero Konrpoapurre | - Mpakruteckue o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
1 buonorus xak Hayka 3 0 bubnuoreka [JOK
https://m.edsoo.ru/7f41aa8c
9 MonekynspHblid YpOBEHb 5 0 bubnuotexa [JOK
https://m.edsoo.ru/7f41aa8c
3 Kierounsrit ypoBeHb. 13 1 1 bubnuotexa [JOK
Kierxa. https://m.edsoo.ru/7f41aa8c
4 Opranu3MeHHBIH YPOBEHb. 20 1 05 bubnuotexa [JOK
Oprasmsm. ' https://m.edsoo.ru/7f41aa8c
5 [TonmynamoHHO-BUI0BOM 10 0 bu6moreka [IOK
ypoBeHb. B, https://m.edsoo.ru/7f41aa8c
5 DKOCUCTEMHBI YPOBEHb. 6 0 1 bubnuoteka [JOK
ODKOCHCTEMBL. https://m.edsoo.ru/7f41aa8c
7 buocdepnpliii ypoBeHb. 7 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41aa8c
8 [ToBTOpEHME 4
OO0111€€ KOJINYECTBO 68 3 2.5



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

IHOYPOYHOE IINTAHUPOBAHHUE

5 KVIACC
Ne KosmuecTBo yacos Jlara DJIeKTPOHHBbIE HU(PPOBHIE
. Tema ypoka Konrpoabubie | IlpakTuueckue o0pasoBaTejbHbIE
n/n Bcero H3Y4YeHH s
padoTsbI padoThI pecypcel
1 Kupas 1 HexxuBas mpupoaa. 1 0 0 bubnuorexa [JOK
[Tpu3HaKy KUBOTO https://m.edso0.ru/863cca60
buosorus - cucrema Hayk 0 KUBOHN bubnuorexa [JOK
2 1 0 0
pupoJie https://m.edsoo.ru/863cccOe
Ponp Guonoruu B mo3HaHUH
OKPYXKAIOIIEro MUpPa U bubnuoreka [IOK
3 . 1 0 0
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/863cccOe
COBPEMEHHOTO YeI0BeKa
4 HcTounnkn OMOJIOTHIECKUX 1 0 0 bu6mmoreka [IOK
3HaHMIT https://m.edso0.ru/863ccf56
5 Hayunbie MeTo1bl 3y4yeHust 1 0 0 bubmuorexa [JOK
YKHUBOM TIPUPOIBI https://m.edsoo.ru/863cd0c8
Merto1bl M3y4YeHUsl )KUBOM bu6mmoreka [JOK
6 1 0 0
IIPUPOJIBI: U3MEPEHUE https://m.edsoo.ru/863cd9ce
MeTo1bl U3y4eHHUsI )KUBOI
MIPUPObI: HAOTIOCHHE U
skcniepuMent. JlaboparopHas
pabota. «M3yuenue bubnuoreka [IOK
7 1 0 0.5
1ab0paTopHOTO 00OPYIOBAHUS: https://m.edsoo.ru/863cd65e
TEPMOMETPBI, BeChl, yamiku lletpwu,
npoOupku, MeH3ypku. [IpaBuna
paboThI ¢ 000pYyOBaHUEM B
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IITKOJIBHOM KaOHWHETe.
O3HaKoMJIEHHE C YCTPOUCTBOM
JyIbI, CBETOBOTO MUKPOCKOTIA,
mpaBmiIa pabOTHl C HUMI»

Meroas! n3ydeHus KUBON
MIPUPO/IbIL: OTIMCAHUE.
[IpakTnueckas pabora
«O3HaKOMIIEHHE C PACTUTENbHBIMU
Y )KHBOTHBIMH KJIETKAMH: TOMaTa U

bubmmoreka [{OK

8 apOy3a (HaTypaJibHbIC MTPEraparhl), 05 https://m.edso0.ru/863cd866
nHpy3opuu TyHeabKu U THIPHI
(roTOBBIE MUKPOITPENapaThl) C
TTOMOIITBIO JTYITBI U CBETOBOTO
MHUKPOCKOTIa»
bu6mmoreka [IOK
3 Honstite 00 oprastusme 0 https://m.edsoo.ru/863cdb36
10 YBenuuuTenbHbIe MPUOOPHI IS 0 bubmuorexa [JOK
UCCIIEI0BAHUIA https://m.edsoo.ru/863cd3de
HuTonorus — Hayka o KIJIETKe.
JlaGopaTtopHnas pabora «3y4yeHue
KJIETOK KOKMIIbI YEIIYyH JIyKa 10
11 Yo u MI/IK]IC-)[OCKOHOYI\I/;I (H};. " 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863cddde
MIpUMEPEe CaMOCTOSTENIHHO
MPUTOTOBIEHHOTO
MUKpOTpernapara)
12 KusznenesaTenbHOCTh OPraHUu3MOB 0 bubmorexa HOK
https://m.edso0.ru/863ce568
13 CBoiicTBa )KMBBIX OPTaHU3MOB. 05 bubnunoreka [JOK

JIaGoparopHas paboTa

https://m.edso0.ru/863ce73e



https://m.edsoo.ru/863cd866
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«Habnroenue 3a nmotpedieHueM I1.JT
BOJIbI PACTEHUEM)
PazHooOpa3ue opranu3mMoB u UX
kinaccupukanus. [Ipaktuueckas
14 pa60Ta¢<)<03}?aKOMJII:3HI/Ie c 0 Brbmiorexa LIOK
https://m.edsoo.ru/863ce8ec
MPUHIUIIAMHA CUCTEMATHKU
OpPTaHU3MOB»
15 MHoroofuipazne Y 3HA4YEeHHE 0
pacTeHHi
16 MHuoroo0Opa3ue u 3HaueHHE 0
YKUBOTHBIX
17 MHuoroo0pa3ue u 3HaueHue rpudoB 0
18 BbaxTepuu u Bupycsl kak popma 0 bubnuoreka [IOK
KHU3HU https://m.edsoo.ru/863ce8ec
19 Cpenpl 0OuTaHUs OPraHU3MOB 0
20 Bonnas cpena oOuranus 0 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863cea68
21 Hazemno-Bo3nyiiHas cpena 0 bu6mmoreka [JOK
0OUTaHHS OPraHU3MOB https://m.edsoo.ru/863cec3e
[TouBennas cpena obutanus
opranu3moB. [IpakTuyeckas
pabota «BrlsiBIIeHHE bubnunoreka [JOK
22 . 0.5
MIPHUCIIOCOOICHHI OPraHU3MOB K https://m.edsoo.ru/863cedba
cpene oouTaHus (Ha KOHKPETHBIX
IPUMEPAX)»
23 OpraHu3msl Kak cpeaa oOuTaHus 0 bubnmorexa HOK
https://m.edso0.ru/863cf684
24 Ce30HHBIC M3MCHCHUS B *KHU3HU 0 bu6mmoreka [JOK
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OpraHM3MOB https://m.edso0.ru/863cf508

o5 [TonsTHE O IPUPOIHOM 1 0 bubmuorexa [IOK
cooOIecTse. https://m.edso0.ru/863cf684

26 B3anmocss3u opranusmMos B 1 0 bubnuorexa [JOK
MPUPOJIHBIX COOOIIECTBAX https://m.edso0.ru/863cf684

97 [InieBsie CBS3U B IPUPOIHBIX 1 0 bubnuorexa [JOK
cooOImecTBax https://m.edsoo.ru/863cf7e2

28 Pa3nooOpa3zue npupoaHbIx 1 0 bubnuorexa [JOK
cooOrmecTs https://m.edsoo.ru/863cfb20
HckyccTBeHHBIE COOOIIECTBA, UX
OTJIMYHE OT MPUPOTHBIX

29 coo0mectB JlabopaTopHas pabora 1 05 bubmuorexa [JOK
«M3yueHne UCKYCCTBEHHBIX https://m.edsoo.ru/863cfd3c
cOOOIIECTB U UX oOuTaTenei (Ha
puMepe akBapuyma u Jp.)»

30 [IpupoHbie 30HBI 3eMIH, UX 1 0 bubmuorexa [JOK
obutarenn https://m.edsoo.ru/863cfeea
Bnusinue denoBeka Ha JKUBYIO bubnuoreka [JOK

31 1 0
MIPUPOIY https://m.edsoo.ru/863d0340
['moGanbHbIC 9KOIOrHYECKUE bu6mmoreka [JOK

32 1 0
poOIEMBI https://m.edso0.ru/863d0340
[Iytn coxpanenus bubnuoreka [IOK

33 1 0
OHMOJIOTHYECKOT0 pa3HOOOpa3us https://m.edsoo.ru/863d064c
PesepBHbiit ypok. O600mIeHe

34 3HAHMU [0 MaTepHay, 1 0
HU3y4YEHHOMY B 5 KJlacce

OBIIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME
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6 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTposbnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 borariitia ~fayka 0 pacTeHiix 1 0 0 https://m.eds00.ru/863d0af2
OO6mue npu3HaKu U yPOBHU
2 OpFI:HI/I?,aEI/II/I paCTI/IT};IJ)'IBHOFO 1 0 0 Bubmuorexa LIOK
https://m.edso0.ru/863d0c82
opranm3ma
bu6moreka [IOK
3 CriopoBbI€ B CEMEHHBIE PACTCHHUS 1 0 0 httos.//m.eds00.ru/863d0de0
PacturenpHas kieTka, ee u3y4eHue.
JlaGopaTtopHnas pabora «3y4yeHue bubmuorexa [JOK
4 1 0 0
MHKPOCKOITHYECKOTO CTPOCHUS https://m.edsoo.ru/863d0fde
JIMCTa BOJTHOTO PACTEHHS AJIOICH»
XHWMHYECKUI COCTAB KIIETKH.
JlaGopaTtopHnas pabota
5 «OO0HapyXeHHe HEeOPraHUYEeCKUX U 1 0 0.5
OpPraHUYeCKUX BEUIECTB B
pacTeHU»
6 JKusHenesTenbHOCTh KIIETKU 1 0 0
PacTturtenbHble TKaHU, UX (DYHKIIHH.
JlaboparopHas pabota «/3yuenue bubnunoreka [JOK
7 CTPOEHHSI PACTHTEILHBIX TKAHEH 1 0 0.5 https://m.edsoo.ru/863d115a
(ucmonp30BaHUE L.JI
MUKPOTPENapaToB)»
8 Oprans! pactenuit. JlJabopatopHas 1 0 0.5 bubnuoreka [IOK
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https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/863d0de0
https://m.edsoo.ru/863d0fde
https://m.edsoo.ru/863d115a

pabota «/3ydyeHue BHEUTHETO
CTPOEHUS TPABSIHUCTOTO
LIBETKOBOT'O pacTeHUs (Ha XKUBBIX
WK TepOapHBIX IK3EMIIAPAX
pacTeHMit): NacTyIIbs CyMKa,
pelbKa auKasi, JJIOTUK €OKAN 1
Jpyrue pacTeHus»

https://m.edso0.ru/863d12ae

Crpoenue cemsH. JlabopatopHas
pabota «M3ydeHue CTpoeHHs CEMSH

bubmmoreka [{OK

o OJTHOJIOJIBHBIX U JIBYTIOJIbHBIX 05 https://m.edsoo.ru/863d3cca
pacTeHn»
Buzbl kKOpHEN U TUIIBI KOPHEBBIX
cucteM. JlabopaTtopHas pabora bubmuorexa [JOK
«M3ydenune cTpoeHUsT KOPHEBBIX https://m.edsoo0.ru/863d1402
10 cucTteM (CTEP)KHEBOU U 0
MOYKOBAaTOI) Ha MpuUMepe
repOapHBIX FK3EMILISIPOB HIIH LT.JI.
JKUBBIX pacTeHuil. 3yuenue
MUKpOTpernapara KIeTOK KOPHS»
. bu6mmoreka [JOK
1 Bunonsmeneine kopreit 0 https://m.edsoo0.ru/863d197a
[ToGer. Pa3zBuTue mobera u3 mMoYKH.
JlaboparopHas pabota «/3yuenue
CTPOEHUS BEr€TaTUBHBIX U bubnunoreka [JOK
12 0.5
IeHEPAaTUBHBIX MMOYEK (Ha IpUMepe https://m.edso0.ru/863d1c90
CUPEHH, TOTIOJNS U APYTUX
pacTeHuii)»
13 Crpoenue ctebns. JlaboparopHas 05 bubnunoreka [JOK

pa60Ta «PaCCManI/IBaHI/Ie

https://m.edso0.ru/863d28ca
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MHUKPOCKOIIMYECKOTO CTPOEHMSI
BETKH JiepeBa (Ha TOTOBOM
MUKpOIpernapare)»

ILJL

Bremnee 1 BHyTpeHHEE CTPOCHHE
mucta. JlaboparopHas pabota
«O3HaKOMJICHHE C BHEIIIHUM

bubmmoreka [{OK

14 0.5 https://m.edso0.ru/863d1e98
CTPOCHHEM JIUCTHEB U ILJL.

JIUCTOPACIOJIOKEHUEM (Ha
KOMHATHBIX PACTEHUSIX)».
Bupousmenenus mooeros.

15 JlaGopaTtopnast pabota 05 bubmuorexa [JOK
«HccnenoBanue cTpoeHUs https://m.edso0.ru/863d2c08
KOPHEBHIIA, KITyOHSI, TyKOBHUIIBI»

Crpoenue u pazHoobpaszue
16 HBSTKOB. HagopaTopII{)aﬂ paborta 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863d3842
«M3ydeHne cTpoeHus IBETKOBY
Cougserus. JIabopartopnas pabota
17 <<O]?->[HaKOMJ'ICHI/ICpC paSJ'II/I‘IIbeMI/I 0.5 Bubnuorexa LIOK
. https://m.edso0.ru/863d3842
TUIIAMH COLIBETHIN»
bu6mmoreka [JOK

18 Tlozet 0 https://m.edsoo.ru/863d3b4e
PacnpocTpaHenue mioJioB U CEMSIH bubnunoreka [JOK

19 0
B IIPHPOJIE https://m.edsoo.ru/863d3b4e

20 OOMeH BellecTB y pacTeHUl 0 bubmmorexa [IOK

https://m.edso0.ru/863d2550

21 MuHepanbHOE IUTAHUE PACTEHUN. 0 bubnuoreka [IOK
Y no6penus https://m.edsoo.ru/863d1b00

22 ®otocunTes. [IpakTuyeckas padora 0.5 bubnuoreka [IOK
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«Habnronenue mporecca
BBIJICJICHUS] KUCJIOPO/Ia Ha CBETY
AKBApUYMHBIMHU PACTCHUAMMN

https://m.eds00.ru/863d2028

Pounb oTocuHTe3a B Iprpoie U

bubmmoreka [{OK

23 JKU3HH YeJIOBEKa 0 https://m.edso0.ru/863d2028
bIxaHue KopHs. JlaboparopHas
24 §a60Ta <<I/I3yzeHHe ponlle prXJ'ICHI/ISI 0.5 Bubmuorexa LIOK
. https://m.edso0.ru/863d21c2

JUTSI TIBIXaHHST KOPHE

o5 Jluct u crebenp KaK OpraHbl 0 bubnuoreka [JOK
JIBIXAHUS https://m.eds00.ru/863d2320
TpaHcnopT BEMECTB B PACTEHUMU.
[IpakTnueckas pabota «BoisiBneHue bubnuoreka [IOK

26 MEPEBHKEHUS BOBI U 0.5 https://m.edso0.ru/863d2c08
MUHEpaJIbHBIX BEIIECTB I10
JPEBECHHE»

27 Brinenenue y pacrenuii. JIucronaz 0
[Ipopacranue ceMsH.
[IpakTnueckas pabora

28 «OmnpeneneHne BCXOKECTH CEMSIH 05 bu6mmoreka [JOK
KYJIbTYPHBIX PACTCHHI U IIOCEB MX https://m.edsoo.ru/863d3cca
B I'pyHT». «OnpeesieHue ycIoBui
MIPOPACTAHUS CEMSIH»
Poct u pazButue pacreHusl.
[IpakTuueckas pabora

29 «HabmoneHnue 3a poctom 1 05 bubnuoreka [IOK

pa3BUTHEM I[BETKOBOTO PACTCHHS B
KOMHATHBIX YCJIOBHSIX (Ha IpUMeEpe
(haconu WM MOCEBHOTO TOPOXA)»

https://m.edso0.ru/863d2fb4
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30

PasMHOkeHME pacTeHH U ero
3HA4YCHHE

31

Oneinenne. J[BoitHOE
OTUIOJIOTBOPEHUE

bubmmoreka [{OK
https://m.eds00.ru/863d3842

32

OO6pazoBaHue IJI0/I0B U CEMSH

bubmmoreka [{OK
https://m.eds00.ru/863d39c8

33

BereraruBHoe pa3sMHOKEHHE
pactenuii. [IpakTuueckas padota
«OBnazeHue npuéMamu
BETETATHBHOTO Pa3MHOKEHUS
pacTenuii (4epeHKOBaHUE TTOOETOB,
YepEHKOBAHMUE JINCTHEB U JAPYTHUE)
Ha IpUMepe KOMHATHBIX PacTeHUN
(TpameckaHIMs, CEHIIOJHS,
OeroHHUsI, CAaHCEBbEPA U IPYTHE
pacTeHus )»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863d34d2

34

Peseprubiit ypok. O600meHNe
3HaHUH O CTPOCHUH U
KHU3HEICATEIILHOCTH
PacTUTEIILHOTO OpraHU3Ma

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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7 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
1 Msoroo6pa3ue OpraHu3MoB 1 UX 1 0 0 bubnuorexa [JOK
KiaccupuKaIus https://m.edso00.ru/863d4314
. bu6mmnoreka LIOK
2 Cucrematitia pacteriit 1 0 0 https://m.edso0.ru/863d449a
Hwusmme pacrenus. OOmas
XapaKTepUCTHUKA BOJIOPOCIIEH.
HeﬁiopanopHaﬂ pa6(i1Tap«I/13yquHe Bubnuorexa LIOK
3 1 0 0.5 https://m.edsoo.ru/863d46a2
CTPOEHHS OTHOKJIETOUHBIX L.
BOJIOpOCIIEH (Ha mpuMepe
XJIAMUJOMOHA/IbI ¥ XJIOPEILIbI)»
Hwuzmue pacrenus. 3eneHnie
BoJopociu. [Ipaktuyeckas pabora BuGmorexa [OK
4 «sysietie crpoetits 1 0 05 https://m.eds00.ru/863d4832
MHOTOKJIETOYHBIX HUTYATBIX 1
BOJIOpOCeil (Ha mpumepe L
CHUPOTHPHI U YIOTPUKCA)»
5 Hwusmwme pacrenus. bypsie u 1 0 0 bubnuoreka [IOK
KpacHbIe BOAOPOCIIH https://m.edsoo.ru/863d499a
6 Bricmiue criopoBbie pacTeHUS 1 0 0 bubmmorexa LIOK
https://m.edsoo.ru/863d4fc6
OO1as XxapakTepUCTUKa U CTPOCHUE
7 MX(I)Jlla. Hpaﬁ(TI/I‘{GI:)CKaH pa60Tap 1 0 0.5 bubnmorexa HOK
https://m.edso0.ru/863d4b02
«/3ydeHne BHEITHETO CTPOEHUS
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MXOB (Ha MECTHBIX BHJIAX)»

8 Huxn pa3Butust MxoB. Posib MX0OB B 0 bubmuoreka [JOK
NPUPOJIC U JCATSIBHOCTH YSIOBEKA https://m.edsoo.ru/863d4e5e

9 OO6mras xapakTepucTuka 0 bubnuorexa [JOK
MaropOTHUKOOOPA3HBIX https://m.edso0.ru/863d4fc6
Oco0eHHOCTH CTPOEHUS U
KHU3HEIEATSIFHOCTH IIJIAYHOB,

10 XBOILIEH ¥ MarlOPOTHUKOB. 05 bubnuorexa [JOK
[MpakTrueckas padota «3yueHue https://m.edsoo0.ru/863d512e
BHEIIHETO CTPOCHUS MaropOTHUKA
WJTH XBOIIIa»

PazMHOXeHVE U IIUKIT Pa3BUTHUS
ManoOpOTHUKOOOpa3HbIX. 3HAUECHUE bubnuoreka [IOK

11 0
MArOPOTHUKOOOPA3HBIX B IPUPOJIE U https://m.edsoo.ru/863d5282
KU3HU YeJIOBEKa
OO6mrast XxapaKTepUCTHKA XBOWHBIX
pactenuii. [Ipaktuueckas pabota
«/3y4eHune BHEITHETO CTPOCHUS

12 13.eToyI;I XBOU, IIHIIEK U CCI;VISIH 0.5 Bubmiorexa LIOK

’ ’ N https://m.edso0.ru/863d55a2
TOJIOCEMEHHBIX paCTeHUH (Ha
MpUMeEpE €I, COCHBI HITU
JIMCTBCHHUIIBI)»

13 3HaueHHE XBOWHBIX PACTCHUH B 0 bubnnoreka [JOK
IIPHUPOJIE U KU3HU YeI0BEKa https://m.edsoo.ru/863d5714
OCOOEeHHOCTH CTPOCHUS U
KHU3HEIEATEIILHOCTH ) BuGmmorexa [OK

14 ITOKPBITOCEMEHHBIX PACTEHUH. 0.5

[IpakTnyeckas padora «M3yuenue
BHEILIHETO CTPOEHUs

https://m.edso0.ru/863d5868
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MMOKPBITOCCMCHHBIX paCTeHHfI>>

Knaccudukanus u LUK pa3BUTHS

bubmuoreka [JOK

15 MOKPBITOCEMEHHBIX PACTCHHIA 0 https://m.edsoo0.ru/863d5a02
CemMeiicTBa Kiacca IBYIOJIbHEIC.
[IpakTuueckas paGCfITay f:I/I?:yTIGHI/IC Bubmuotexa LIOK
HpH3HAKOB MpEACTABHTCIEH https://m.edsoo0.ru/863d5b88
16 cemelicTB: KpecrouseTHble 0.5 https://m.edsoo.ru/863d5dae
(KanycTagie), PosoiseTHbe https://m.edso0.ru/863d5f20
(Po30BEIC) Ha repGADHEIX 1 https://m.edso0.ru/863d607e
https://m.edso0.ru/863d61e6
HaTypaJIbHbIX 00pa3uax»
CewmeiicTBa Ki1acca JBYI0JIbHBIE
[IpakTnueckas padora «3ydyenue bubnuoreka [IOK
MPU3HAKOB MPE/ICTABUTEIICH https://m.edso0.ru/863d5b88
17 ceMelcTB: MOTBUIBKOBEIE 0.5 https://m.edsoo.ru/863d5dae
(bo6oBrie), [Tacaénossle, https://m.edsoo.ru/863d5f20
CroxHoIBeTHbIC (ACTPOBBIC) Ha https://m.edsoo.ru/863d607e
repOapHbBIX U HATYPaTbHBIX https://m.edsoo.ru/863d61e6
oOpasmax»
XapakTepHble IPU3HAKA CEMEHCTB
ancca O,IZ)[HOILOJ'II;HBIC. bubmmorexa [TOK
IpakTuueckas pabora «M3yuenue https://m.edsoo,u/863d5hA3
18 NPU3HAKOB NPEICTaBUTENEH 0.5 https://m.edsoo.1u/863d5dae
cemeiicts: Jluneitnsle, 31aKku https://m.edsoo.ru/863d5f20
(MSTIHKOBBIE) Ha repGapHbIX 1 https://m.edso0.ru/863d607e
https://m.edso0.ru/863d61e6
HaTYypaJbHBIX 00pa3Iax»
KynsTypHBIE TIPEICTaABUTENH
19 ce}llv[eﬁz,fB HOKpliI:[HOCCMeHHBIX ux 0 Bubmorexa LIOK
’ https://m.edso0.ru/863d634e
HCITOJIb30BaHNE YEIIOBEKOM
20 OBOJIIOLIMOHHOE Pa3BUTHE 0 bubnuoreka [IOK
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https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6
https://m.edsoo.ru/863d634e

pPacTUTEIBLHOIO MHpa Ha 3emiie

https://m.eds00.ru/863d651a

OTalbl Pa3BUTHA HA3CMHBIX

bubmmoreka [{OK

21 PACTCHIIT OCHOBHBIX 0 https://m.edso0.ru/863d668c
CUCTEeMATHYECKUX TPYIII
29 Pactenus u cpena oOuTaHusl. 0 bubnuorexa [JOK
DKoJiorHyecKrue GakTopbl https://m.edsoo0.ru/863d67ea
bubmmoreka [{OK
23 PaCTUTENBHEIS COODMIECTEA 0 https://m.edso0.ru/863d695c
24 CtpyKTypa pacTUTEIHLHOTO 0 bubnuorexa [JOK
coo0iecTBa https://m.edso0.ru/863d695c
KynbTypHBIE pacTeHUS U HX
o5 npoucxoxacHue. KynprypHsie 0 bubnuoreka [IOK
pacTeHus CeabCKOX03SIHCTBEHHBIX https://m.edsoo.ru/863d6cc2
yroauu
26 Pactenus ropoaa. JlekopaTuBHoE 0 bubmuorexa [JOK
[[BETOBOJICTBO https://m.edsoo.ru/863d6e2a
27 OxpaHa pacTUTEIHHOTO MUpa 0 Bubnuorexa LIOK
https://m.edso0.ru/863d6f88
bakTepuu - nosiiepHbie OpraHU3MBbl.
OO1as XxapakTepucTuKa GaKTepHii.
28 Hagj)paTO]l;)Ha}I §a60Ta «HSY‘IGEHC 0.5 bubmmorexa LIOK
. https://m.edso00.ru/863d75f0
CTpOoeHHS OaKkTepuii (Ha TOTOBBIX
MUKpOTpernaparax)»
29 Ponb GakTepuii B mpupoe U KU3HU 0 bubnunoreka [JOK
4eIoBeKa https://m.edso0.ru/863d75f0
bu6mmoreka [JOK
30 I'pubbl. O6mIas XapakTepucTHKa 0 htts://m.eds00.ru/863d70e6
31 HInanounsie rpudsl. [IpakTuyeckas 0.5 bubnuoreka [IOK



https://m.edsoo.ru/863d651a
https://m.edsoo.ru/863d668c
https://m.edsoo.ru/863d67ea
https://m.edsoo.ru/863d695c
https://m.edsoo.ru/863d695c
https://m.edsoo.ru/863d6cc2
https://m.edsoo.ru/863d6e2a
https://m.edsoo.ru/863d6f88
https://m.edsoo.ru/863d75f0
https://m.edsoo.ru/863d75f0
https://m.edsoo.ru/863d70e6

pabota «M3ydyeHue cTpoeHus
IJI0JIOBBIX TE€J LIISANOYHBIX TPHOOB
(wu U3yyeHue NUISITIOYHBIX TPHUOOB
Ha MYJISDKaX)»

https://m.eds00.ru/863d70e6

[InecHeBbIE U OPOAKIKH.
[Ipaktuyeckas padora «M3ydyenue

bubmmoreka [{OK

32 CTPOCHHSI OJTHOKJIETOYHBIX (MYKOP) 1 0.5 https://m.edso0.ru/863d72b2
Y MHOTOKJIETOYHBIX (IEHUIIMILI) LI
TIJIECHEBBIX TPUOOBY

33 I'pubBsI -napa3utel pacTeHUi, 1 0 bubnuoreka [IOK
JKHBOTHBIX U YeJ0BEKa https://m.edso0.ru/863d72b2
JInaiiHUKY - KOMITJIEKCHBIE

34 opranu3Mmsl. [IpakTrueckas pabora 1 0.5 bubmmorexa LIOK

: https://m.edso0.ru/863d7460
«M3ydenue cTpoeHus JUIaiHUKOBY
OBIIEE KOJIMYECTBO YACOB I10 34 6.5

I[TPOTPAMME



https://m.edsoo.ru/863d70e6
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d7460

8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
bubmmoreka [{OK

1 3001101 — HAYKa O KUBOTHBIX 1 0 0 https://m.edso0.ru/863d7744

5 OO6mmue npu3HaKy KUBOTHBIX. 1 0 0 bubnuoreka [JOK
MHoroo06pasue )KUBOTHOTO MUPa https://m.edsoo0.ru/863d78a2

3 CtpoeHue u KU3HEAEATEIbHOCTh 1 0 0 bubmuorexa [JOK
KUBOTHOU KJICTKH https://m.edso0.ru/863d7c26
Txanu )xuBOTHBIX. OpraHsl 1
CHUCTEMBI OPraHOB KHBOTHBIX.
Ha6opaTopII){aﬂ pabora Bubnuorexa LIOK

4 1 0 0.5 https://m.edso0.ru/863d7d98
«HccnenoBanue noJi MUKPOCKOIIOM ILJL.
TOTOBBIX MUKPOIIPENapaToB KIETOK
Y TKaHEeH KUBOTHBIX»
Onopa u IBIKEHUE KUBOTHBIX.

5 [IpakTrueckas padota 1 0 05 bubnuorexka [JOK
«O3HaKOMIIEHHE ¢ OpraHaMH OTIOPbI https://m.edsoo.ru/863d7fle
U IBW)KCHUS Y dKUBOTHBIX»

6 | mpooretuui n Seonosmonenni 1 0 0 buGinorexa LIOK

https://m.edso0.ru/863d809a

KUBOTHBIX
[Tutanue u nuIeBapeHue y

7 MO3BOHOYHBIX JKUBOTHBIX. 1 0 05 bubnunoreka [JOK

[Ipaktuyeckas padora «M3yueHue
CrocoOOB MOTJIOIIEHUS MULIH Y

https://m.edso0.ru/863d82ca



https://m.edsoo.ru/863d7744
https://m.edsoo.ru/863d78a2
https://m.edsoo.ru/863d7c26
https://m.edsoo.ru/863d7d98
https://m.edsoo.ru/863d7f1e
https://m.edsoo.ru/863d809a
https://m.edsoo.ru/863d82ca

KHUBOTHBIX»

Jpixanue xuBOTHBIX. [IpakTHueckas

bubmmoreka [{OK
8 pabora «sysenne cnocobos 05 https://m.edsc]i).ru/863d84fa
JIBIXQHUSI Y )KUBOTHBIX)
Tpancnopt BemecTs y
0ECI03BOHOYHBIX JKMBOTHBIX.
9 [IpakTnueckas pabora 05 bubnuorexa [JOK
«O3HAKOMJIEHHUE C CHCTEMAMHU ' https://m.eds00.ru/863d86¢6
OpPraHOB TPAHCIIOPTA BEIIECTB Y
JKUBOTHBIX)»
10 KpoBooGparienue y mo3BOHOUYHBIX 0 bubnuoreka [IOK
YKUBOTHBIX https://m.edso00.ru/863d8856
bu6moreka [IOK
1 Brizenetiie y SKUBOTHBIX 0 https://m.edso0.ru/863d89d2
[TokpoBEI TeNa Y dKUBOTHBIX.
12 HpaII:TquCKa;{ I})Ia60Ta «M3yuenne 0.5 bubmmorexa LIOK
https://m.edso0.ru/863d8d74
MTOKPOBOB TeJa Y JKUBOTHBIX)
13 Koopnunarus u peryisuus 0 bu6mmoreka [JOK
KHU3HEIEATCILHOCTH Y JKUBOTHBIX https://m.eds00.ru/863d8f9a
14 PaznpaxumMocTs ¥ IOBEICHUE 0 bu6mmoreka [JOK
KHBOTHBIX https://m.edso0.ru/863d9260
dopMbl Pa3MHOKEHUS KUBOTHBIX.
15 [Ipaktuueckas pabora «CtpoeHue 05 bubnunoreka [JOK
1A ¥ Pa3BUTHE 3aPOIbIIIa ITHIIbI https://m.eds00.ru/863d93b4
(KypHIIBI)»
16 Poct 1 pazBuTHe )KUBOTHBIX 0 Bubmiorexa LIOK
https://m.edsoo.ru/863d93b4
17 OCHOBHBIC CHCTEMAaTHUYSCKHUE 0 bu6mmoreka [JOK



https://m.edsoo.ru/863d84fa
https://m.edsoo.ru/863d86c6
https://m.edsoo.ru/863d8856
https://m.edsoo.ru/863d89d2
https://m.edsoo.ru/863d8d74
https://m.edsoo.ru/863d8f9a
https://m.edsoo.ru/863d9260
https://m.edsoo.ru/863d93b4
https://m.edsoo.ru/863d93b4

KaTCropuu KUBOTHBIX

https://m.eds00.ru/863d9526

OOm1ast xapakTepuCTUKA
npocreimmx. Jlaboparopras pabota
«HccnenoBanue cTpoeHuUs

bubmmoreka [{OK

18 UHPY30pUU-TYDEIBKH 1 05 https://m.edso0.ru/863d974c
HaOroIeHuE 3a €€ TepeIBIKEHIEM.
N3yuenune xemoTakcuca»
bubmmoreka [{OK
19 Aryrikonoctet it Higysopin 0 https://m.edso0.ru/863d974c
MHuoroo0pasue npocTenmx.
3Ha4YeHne NPOCTEHIIINX B IPUPOJIE U BuGmiorexa [IOK
20 KisHn venoseka. Jabopatopias 0.5 https://m.eds00.ru/863d974c
pabota «MHOTOOOpaA3NE LI
POCTENIINX (HA TOTOBBIX o
npemnaparax)»
OO6mras xapakTepucTuKa
KHIICYHOIOJIOCTHRIX. [IpakTryeckas
21 pabora «lccnenoBaHue CTpoeHUs 05 bubnmuoreka [JOK
[IPECHOBOIHOM TUAPHI U €€ https://m.edso0.ru/863d9a30
nepeBIKEeHUs (ITKOIBHBIN
aKBapHUYM )»
MHuoroo6pasue
KHIICYHOIOJIOCTHBIX. 3HAYCHUE
KHIICYHOIIOJIOCTHBIX B IIPUPOJIE U
22 JKU3HU YeJIOBEKa. HpaKTIlz‘{SCI;Ha}I 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863d9ba2
pabota «MccnenoBanue MUTaHUS
THJIPBI TaQHUSMH U [TUKJIOTIAMA
(IIKOJIbHBINA aKBAPHYM)»
23 Yepsu. [Inockue yepsu 0 bubnuoreka [IOK



https://m.edsoo.ru/863d9526
https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d9a30
https://m.edsoo.ru/863d9ba2

https://m.eds00.ru/863d9d50

[Tapa3utuveckue MIOCKUE YSPBH.
JlaboparopHas padota «/3yueHue

24 MPUCTIOCOOTICHUI TTapa3UTHYECKIX 0.5 Brbmiorexa LIOK
. https://m.edso0.ru/863da070
YepBel K mapa3uTu3My (Ha TOTOBBIX
BIIQYKHBIX H MUKPOTIPEIIapaTax)»
bubmmoreka [{OK
25 Kpyriie uepsi 0 https://m.edsoo0.ru/863d9efe
Kospuateie yepBu. [Ipaktnueckas
abota «MccnegoBanne
26 I;HYTpeHHeFO C”i“lpoeHI/IH JIOKIEBOTO 0.5 bubamorexa LOK
https://m.edsoo.ru/863d9efe
4epBst (Ha TOTOBOM BJIQKHOM
mperapaTe ¥ MAKpOTIperapare)»
97 OO6mras xapakTepucTuKa 0 bubmuorexa [JOK
YIICHUCTOHOTHX https://m.edsoo.ru/863da3c2
28 PakooOpa3zubie. OcoOeHHOCTH 0 bubmuorexa [JOK
CTPOCHHUS U KU3HEACATCIILHOCTH https://m.edso0.ru/863da53e
29 [Taykoo6pa3zubie. OcoOeHHOCTH 0 bubnuoreka [JOK
CTPOCHHUS U KU3HEACATCIILHOCTH https://m.edso0.ru/863da6a6
Hacexomsie. OcoOeHHOCTH
CTPOCHHMS H KU3HEICITCIbHOCTH.
[IpakTuueckas padoTa
30 «IZCCJ‘ICI{OB&HI/IS BHEIIHETO 0.5 bubmorexa [JOK
https://m.edsoo.ru/863da89a
CTPOCHHMS HACEKOMOTO (Ha IpuMepe
MaiCKOT0 KyKa WIH IPYTHX
KPYITHBIX HACEKOMBIX-BPEIUTENECH )»
31 HacexoMple ¢ HEOJHBIM 05 bu6mmoreka [JOK

MpEBpaAllICHUCM. HpaKTI/I‘-IeCKaH

https://m.edsoo.ru/863da89a



https://m.edsoo.ru/863d9d50
https://m.edsoo.ru/863da070
https://m.edsoo.ru/863d9efe
https://m.edsoo.ru/863d9efe
https://m.edsoo.ru/863da3c2
https://m.edsoo.ru/863da53e
https://m.edsoo.ru/863da6a6
https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863da89a

pabora «O3HaKOMIICHHE C
Pa3IMYHbIMU TUIIAMU PA3BUTHS
HAceKOMBIX (Ha mpuMepe
KOJUIEKIIHI )»

Hacekombie ¢ moHBIM

bubmmoreka [{OK

32 HpeBpalieHueM 0 https://m.edsoo.ru/863da89a
OO01as XxapakTepucTUKa
MoJuTiocKoB. [TpakTideckas pabota
«MccnenoBanue BHEIIHETO

33 CTpoeHI/II[ﬂ PaKOBHH MPECHOBOJAHBIX U 0.5 bubnuotexa LIOK

https://m.edsoo.ru/863dab7e

MOPCKHX MOJITFOCKOB (PaKOBUHBI
0e33y0KH, EePIOBUIIBI, IPYTOBUKA,
KaTYIIKA U JIP.)»
MHuoroo0pa3ue MOJTIOCKOB.

34 3HaquI/IepMonm00KOB B IIPUPOJIC U 0 Bubnuorexa LIOK

https://m.edsoo.ru/863dacd?

YKU3HU YeJIOBEKa

35 OO6mrast XxapaKTepUCTHKA XOPIOBBIX 0 bubmuorexa [JOK
’KUBOTHBIX https://m.edsoo.ru/863dae44
OO6mras xapakTepucTuKa polo.
[IpakTuueckas padota

36 «HccaenoBadnue BHEIIHETO 05 bu6mmoreka [JOK
CTPOEHHUS U 0COOEHHOCTEM https://m.edsoo.ru/863db010
nepeABHKEHUS phIObI (Ha MpuMepe
YKUBOU PBIOBI B OaHKE C BOJIOK )»
Oco0OeHHOCTH BHYTPEHHETO
CTPOEHUS U MPOIIECCOB BuGmiorexa 1IOK

37 KU3ZHEJEATSIILHOCTH PBIO. 0.5

JIaGoparopHas paboTa
«HccnenoBanue BHYTPEHHETO

https://m.edso0.ru/863dh010



https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863dab7e
https://m.edsoo.ru/863dacd2
https://m.edsoo.ru/863dae44
https://m.edsoo.ru/863db010
https://m.edsoo.ru/863db010

CTpOEHUs phIOBI (Ha IpUMepe
TOTOBOTO BJIQYKHOTO TIPETIapara)»

bubmmoreka [{OK
38 XpALIeBbIC i KOCTHBIC PoIbb! 0 https://m.edsoo.ru/863db16e
Muoroo6pa3ue pei0. 3HaYCHHE PBHIO bubmmoreka [JOK
39 0
B IIPUPO/JIC U )KU3HU YETIOBEKa https://m.edsoo.ru/863db2ea
40 OO6mras xapakTepucTuKa 0 bubnuorexa [JOK
3€MHOBO/THBIX https://m.edsoo.ru/863db6be
Oco6eHHOCTH BHYTPEHHETO
41 CTpOCHUS U HpOH}:(;I():OB 0 Brbmiorexa LIOK
https://m.edsoo.ru/863db6be
KU3HECATCIILHOCTH 36MHOBOTHBIX.
MHuoroo6pa3ue 3eMHOBOJHBIX U UX
42 OXpaHa. 311){aquHe SeMHOZLO}IHBIX B 0 bubmmorexa LIOK
https://m.edsoo.ru/863dbala
MIPUPOJIE U )KU3HU YEIOBEKa
43 OO6mras xapakTepucTuKa 0 bubmuorexa [JOK
MIPECMBIKAFOIIINXCS https://m.edsoo.ru/863dbb78
OcoOeHHOCTH BHYTPEHHETO
44 CTPOEHUSI U MPOLIECCOB 0 bubnuoreka [JOK
JKUBHENEATETBHOCTH https://m.edso0.ru/863dbcc2
MIPECMBIKAIOIIUXCS
MHuoroo0pa3ue NpecMbIKAIOIIUXCS U
UX OXpaHa. 3HaYeHue bubnunoreka [JOK
45 0
[IPECMBIKAIOIIUXCS B IIPUPOIE U https://m.edsoo.ru/863dbef2
KU3HU YeTIOBEKa
OO1as XxapakTepHucTUKa MTHUIL.
46 IIpakTuyeckas padora 05 bubnuoreka [IOK

«HccnenoBaHue BHEIIHETO
CTPOCHHA U IICPLCBOI'O ITOKPOBa

https://m.edsoo.ru/863dclea



https://m.edsoo.ru/863db16e
https://m.edsoo.ru/863db2ea
https://m.edsoo.ru/863db6be
https://m.edsoo.ru/863db6be
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nTHI (Ha IpUMepe Yydenna NTHII U
Habopa NepbeB: KOHTYPHBIX,
MIYXOBBIX U ITyXa)»

OCOOEeHHOCTH CTPOCHUS U
HPOLIECCOB )XU3HEACATCIBHOCTH

bubmmoreka [{OK
47 ntull. [Ipaktnyeckas pabora ) 0.5 https://m.edsc]i).ru/863dc352
«MccnemoBanne 0coOCHHOCTEH
CKeJleTa ITULIBI
48 [ToBenenue nrur. Ce30HHBIC 0 bubmmoreka [{OK
SBJIEHWS B )KM3HU IITHI] https://m.edso0.ru/863dc62c
49 3HavYeHHE MTHUI] B IPUPOJC U KU3HU 0 bubmuorexa [JOK
JeJIoBeKa https://m.edsoo0.ru/863dc8a2
50 OO6mrast XxapaKTepUCTHKA U CPEIbI 0 bubmuorexa [JOK
JKU3HU MIIEKOTIUTAOIINX https://m.edso0.ru/863dca3c
OcoOeHHOCTH CTPOSHUS
MIIeKoTuTaromux. [IlpakTnaeckas
51 pabota «I/Iccinosalfne 0.5 bubmorexa [IOK
. https://m.edsoo.ru/863dca3c
0COOCHHOCTEH CKeneTa
MJICKOTIUTAFOIITUX)
[Iporieccel )KU3HEACITEIBHOCTH
MIIeKonuTaromux. [Ipakruaeckas
52 pabota «Hccinomfne 0.5 bubmorexa [JOK
. . https://m.edsoo.ru/863dccda
0COOCHHOCTEH 3yOHOI CHCTEMBI
MJICKOIIUTAFOIITUX)
[ToBeneHne MIIEKOTTUTAOIIIHX.
53 PasMIi[oxceHI/Ie " pa3131/1TI/n13H 0 Bubnnorexa HOK
https://m.edsoo.ru/863dce9c
MJICKOTTMTAFOIIINX
54 MHoroo6pa3ue MIEKOMUTAIOIIUX 0 bubnuoreka [IOK



https://m.edsoo.ru/863dc352
https://m.edsoo.ru/863dc62c
https://m.edsoo.ru/863dc8a2
https://m.edsoo.ru/863dca3c
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https://m.eds00.ru/863dd374

3HayeHne MIIEKOIIUTAIOIINX B

bubmuoreka [JOK

> MPUPOJIC U )KU3HHU YEIIOBEKA 0 https://m.edsoo0.ru/863dd4e6

56 O06o0marmuil ypok 1o Teme 0
«[103BOHOYHBIE )KUBOTHBIC)

57 DBOJIIOIIMOHHOE Pa3BUTHE 0 bubnuoreka [JOK
’KMBOTHOTO MHpa Ha 3emJie https://m.edso0.ru/863dd8ba
[TaneoHnTONIOTHS — HAayKa O IPEBHUX

o | oo o

https://m.edsoo.ru/863dda2c
HCKOIIAeMBIX OCTATKOB BBIMEPIIIHX
KUBOTHBIX)»

59 OCHOBHBIE ATarbI YBOJTIOIUN 0 bubmuorexa [JOK
0€CIMO3BOHOYHBIX KHBOTHBIX https://m.edsoo0.ru/863ddb94

60 OCHOBHBIE 3TaIbl YBOTIOIUN 0 bu6mmoreka [IOK
MMO3BOHOYHBIX JKHBOTHBIX https://m.edsoo.ru/863ddd60

bubnuoreka [IOK

61 JKuBoTHBIE U cpenia 0OUTaHMS 0 https://m.eds;f).ru/863d6058

62 Sa(;)zf;}gii};:;og:;{;;; CBSI3U B 0 bubmmorexa LIOK
HPHPOIHOM COOGIIECTEE https://m.edsoo.ru/863delca

63 JKUBOTHBIN MUp NPUPOIHBIX 30H 0 bubnunoreka [JOK
3emun https://m.edsoo0.ru/863de6c0

64 Bo3szxelicTBue yenoBeka Ha 0 bu6mmoreka [JOK
’KMBOTHBIX B TIPUPO/JIE https://m.edsoo.ru/863de846

65 CenbCKOX03SICTBEHHBIE )KUBOTHBIC 0 bubmorexa LIOK

https://m.edsoo.ru/863de9a4

66 JXKusoTHble B ropoae. Mepbl 0 bubnuoreka [IOK



https://m.edsoo.ru/863dd374
https://m.edsoo.ru/863dd4e6
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COXPAaHCHUSA ) KUBOTHOI'O MUpa

https://m.edso0.ru/863dec7e

PesepBHeIit ypok. O60O0marommii
ypok 1o teme «CTpoeHue u

67 1 0
KU3HCACATCIbHOCTE OpraHu3Ma
KHUBOTHOTO»
PesepBHeIit ypok. O6oOIIarommii
68 ypok 1o Teme «CucreMaTndecKue 1 0
T'pyIIbI J)KUBOTHBIX»
OBIIEE KOJIMYECTBO YACOB I10 68 115

[TPOI'PAMME



https://m.edsoo.ru/863dec7e

8 KIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Mara
Tema ypoka KonTposbnbie | IlpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
bu6mmoreka [{OK
1 H 1
Ay © HeToBere 0 0 https://m.edso0.ru/863df188
bubmmoreka [IOK
2 q 1
CHOBEI KAl HacTh HPHPOAH 0 0 https://m.edsoo.ru/863df354
bu6moreka [IOK
3 A 1 0 0
HIPOTIOTEHES https://m.eds00.ru/863d354
4 CtpoeHue u XUMUYECKUH COCTaB 1 0 0 bubnuorexa [JOK
KIIETKH https://m.edsoo.ru/863df4a8
Tumnbl TKaHEW OpraHuzMa
yenoBeka. [Ipaktuueckas pabora bubmuorexa [JOK
5 «M3ydyeHne MEUKPOCKOITHIECKOTO 1 0 0.5 https://m.edsoo0.ru/863df606
CTPOCHHMS TKaHEeH (Ha TOTOBBIX LT.JI.
MUKpOTpernaparax)»
Oprassl ¥ CUCTEMBI OPraHOB
yenoBeka. [Ipaktuueckas pabora bubmuoreka [JOK
6 1 0 0.5
«Pacrno3HaBaHue OPraHoB U CHCTEM https://m.edsoo.ru/863dfae8
OpraHoB YeJIOBeKa (110 TaOJIUIIaMm )y
7 Hepsubie kinetku. Peduiekc. 1 0 0 bubnnoreka [JOK
Penenrropsr https://m.edsoo.ru/863dfdb8
Hepsnas cucrema uenoseka, ee bu6mmoreka [JOK
8 1 0 0
OpraHu3aIus 1 3HaYCHUE https://m.edsoo.ru/863dfc6e
9 CnuHHOM MO3T, €ro CTPOCHUE U 1 0 0 bu6mmoreka [JOK
byHKIIUU https://m.edsoo.ru/863dffOc
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I'os10BHOM MO3T, €r0 CTpOEHUE U
¢ynkuuu. [IpakTrueckas padoTa

bubmuoreka [JOK

10 «/3ydyenue ToJI0BHOTO MO3ra 05 https://m.edso0.ru/863e00ba

yesoBeKa (10 MyJsbKam )»
bu6mmoreka [{OK

11 BereratuBHas HepBHas cUCTEMa 0 https://m.eds00.ru/863e0682
HepBHas cucteMa kak enHOe

12 uleoe. Hapymienus B pafSOTe 0 bubmmorexa LIOK

. https://m.edso0.ru/863e0682
HEPBHOM CHCTEMBI
bu6moreka [IOK

13 DHJIOKPHHHAS CUCTEMa YeIoBeKa 0 htts://m.eds00.ru/863¢098e
Ocob6enHoctu pedaeKTOpHON U

14 T'YMOpPaJIbHOM lfef;ns{umf byHKINH 0 bubmmorexa LIOK

https://m.edso0.ru/863e0c36
opranusma
Ckenet 4enaoBeKa, CTPOCHHE €ro

15 OT/ENIOB U (DYHKITUH. 05 bubmuorexa [JOK
IIpakTryeckas pabora «M3yuenue https://m.edsoo.ru/863e10b4
CTPOCHHMS KOCTEH (Ha MYJISDKAX)»

KocTu, nx XuMudeckuii cocras,

16 cTpoeHue. Tumbl KOCTEH. 05 bubmuoreka [JOK
IIpakTuyeckas pabora https://m.edsoo.ru/863e0d9%e
«HccnenoBanue CBOMCTB KOCTH
MpiieyHast cucteMa 4eoBeKa.

[IpakTrueckas padota «M3yueHue
17 BJ'E/IHHI/IH CTaTH‘I{)eCKOﬁ u a 0.5 bubmorexa LIOK
N https://m.edso00.ru/863e1398
JMHAMHYECKON Harpy3Ku Ha
YTOMJICHHE MBIIIII»
18 Hapymenust onopHo-1BUraTeIbHON 0 bubnuorexa [IOK



https://m.edsoo.ru/863e00ba
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e0c36
https://m.edsoo.ru/863e10b4
https://m.edsoo.ru/863e0d9e
https://m.edsoo.ru/863e1398

CUCTCMBI

https://m.eds00.ru/863e15f0

[IpodunakrTuka TpaBMaTH3Ma.
IIepBas nmoMoms Npu TpaBMax
OIIOPHO-ABUIaTENIBHOIO aIIapara.

bubmmorexa [{OK

19 [MpakTrueckas padoTa «Oka3zaHue 05 https://m.edso0.ru/863e15f0
IIEPBOM IIOMOILM IIPH
TTOBPEKICHUH CKEJIETa W MBIIIIIDY
20 BuyTpeHHss cpenia opranusma u ee 0 bubnnorexa [JOK
GbyHKITHH https://m.edsoo.ru/863e1712
Cocras kpoBu. JlaGopaTopHas
pabota «M3ydyeHune bubmuorexa [JOK
21 MHKPOCKOTTHYECKOTO CTPOCHHUS 0.5 https://m.edso0.ru/863e1712
KpPOBH Y€JIOBEKA U JIATYIIKH IJLL
(cpaBHEHHE)»
CBEpThIBaHUE KPOBH.
22 Hesz'II/IBaHI/Ie IqI))OBI/I. ['pymmb 0 Bubnuorexa LIOK
https://m.edsoo.ru/863e182a
KpOBU
bu6mmoreka [JOK
23 VIMMYHHTET i1 €r0 Bt 0 https://m.edso0.ru/863e1942
24 Opranbsl KpoBOOOpaIeHUS 0 bubmuoreka [JOK
Crpoenwe u paboTa cep/aria https://m.edsoo.ru/863e1d70
Cocynucras cucrema.
25 HpaiIT[quCKaﬂ pabota «M3mepenue 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863ele9c
KPOBSIHOTO JIaBIICHUS
Perymsimus nestenbHOCTH cepla u
2 cocynoB. [IpakTuueckas pabota 05 bubnuoreka [JOK

((OHpe,[[eJIeHI/IC IMyJibCa 1 YrcCjia
CCPACUYHBIX COKpaH_IeHI/Iﬁ B I[TIOKOC U

https://m.edso0.ru/863e20d6
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MOCIIe TO3UPOBAHHBIX (PU3HUECKHIX
Harpy30K y 4eJIOBeKa»

[IpodunakTuka cepaeyHo-
cocymucThIX 3a0oneBanuii. [lepBast

27 MTOMOIIIb MPU KPOBOTCUCHUSX. 0.5 Bubmuotexa LIOK
https://m.edso0.ru/863e220c
[Ipaktuyeckas pabdora «IlepBas
MTOMOIIH TIPA KPOBOTEUCHHUID)
28 Jlpixanue u ero 3HaueHue. Oprassl 0 bubnnorexa [JOK
JIBIXaHUS https://m.edsoo.ru/863e231a
Mexanu3msl apixanud. Perymnsuns
bixanus [IpakTryaeckas paboTa
29 §H3MepeHHI; oOxBaTa rp}l;Hoﬁ 0.5 Bubnuorexa LIOK
https://m.edsoo0.ru/863e25fe
KJIETKH B COCTOSIHHM BIOXa U
BBIJIOXa
3a00seBaHUsI OPTaHOB JILIXaHUS U bu6mmoreka [IOK
30 0
uX mpo(uITaKTHKA https://m.edsoo.ru/863e2aae
OkazaHue nepBoil MOMOILH MPH
MMOPKECHUH OPTAHOB JIbIXaHUS
31 [IpakTrueckas padota 05 bubnuoreka [JOK
«OmnpeeneHe YacTOThI IbIXaHHU. ' https://m.eds00.ru/863e2e64
Biustnue pa3znudnbix GpakTopoB HaA
YacTOTY JbIXaHH»
[IuTaTenpHbBIC BEllleCTBA U
32 [UIIEBbIE nponyllcl;bl. [Turanue n 0 bubmorexa [JOK
https://m.edsoo0.ru/863e2f9a
ero 3HaUCHHE
33 Oprasbl NUIIEBAPEHUS, UX 0 bubnuoreka [JOK
CTpoeHHE U (PyHKLIUU https://m.edsoo.ru/863e2f9a
34 [IumeBapenue B poTOBOM MOJIOCTH. 0.5 bu6mmoreka [JOK
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[IpakTuyeckas pabora
«HccaenoBanue neUCcTBUS
(epMEHTOB CITFOHBI HA KpaxMainy

https://m.eds00.ru/863e30d0

[TumeBapenue B KeMyIKE U
kumeyHuke. [Ipaktuyeckas padora

bu6mmoreka [{OK

3 «Habmonenue qeicTBus 05 https://m.edso0.ru/863e30d0
KEITYTOTHOTO COKa Ha OSIIKI
36 Meroas! U3y4eHus: OpraHoB 0 bubnnorexa [JOK
MHUIIEBAPECHUS https://m.edso0.ru/863e3422
bu6moreka [IOK
37 FirieHa AR 0 https://m.eds00.ru/863e3666
OOMeH BelllecTB U MpeBpallieHue
SHEPrUU B OPTaHU3ME YEIIOBEKA.
38 prKTI/IIIeCKI:lﬂ pabota 0.5 Bubnuorexa LIOK
https://m.edsoo0.ru/863e3792
«Hccaenosanue coctaBa
MPOJIyKTOB MMUTAHUS
bu6mmoreka [IOK
39 Peryzsuis o0Mena BelieCTs 0 https://m.edsoo.ru/863e38a0
BurtamuHb! 1 UX poJib AJis
40 opranusma. [IpakTudeckas pabora 05 bubmuoreka [JOK
«Croco0bl COXpaHEHHsI BATAMHHOB ' https://m.edsoo.ru/863e39ae
B MMUIIEBBIX MPOIYKTAX)»
Hopwms! 1 pexxuM nutaHusl.
Hapymenne o6mena BemiecTs
41 IIpakTuyeckas padora 05 bubnuoreka [IOK

«CocTaBiieHrEe MEHIO B
3aBUCUMOCTH OT KAJIOPUITHOCTH
UL

https://m.edso0.ru/863e3d14
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Crpoenue U GYHKIIMH KOXKH.
[IpakTuyeckas pabora

bubmmorexa [{OK

42 «I/ICCJIGIULOBaHHe c HOUMOHII)IO JYTIBI 0.5 https://m.edsoo.ru/863e3f76
TBUTLHOU W JIAJIOHHOW CTOPOHBI
KHCTI
Kosa n ee nponsBoassle.

[IpakTuueckas padota «Onucanue
43 Mi)p 0 YXOIY 31':1 KOJKEH JIuIa 1 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863e3f76
BOJIOCaMH B 3aBUCHMOCTH OT THIIA
KO
Kosa u Tepmoperyinsius.

44 [IpakTuueckas padota 05 bubmuorexa [JOK
«OmnpeeneHue XUPHOCTH https://m.edsoo.ru/863e3f76
Pa3IMYHBIX YYACTKOB KOXKH JIUIa»
3a0oJieBaHUs KOXKH U UX bu6mmoreka [IOK

45 0
PEAYIPEXKACHHE https://m.edsoo.ru/863e41ba
['uruena xoxu. 3akanuBaHue.

46 [IpakTuueckas padota «Onucanue 05 bubmuoreka [JOK
OCHOBHBIX THTHCHHYCCKHX ' https://m.edsoo.ru/863e4084
TpeOOBaHUH K 0JICK/IE U OOYBU»
3HayeHue BoIAeIeHUsA. OpraHbl
MOYEBBIJICTUTEIBHON CHCTEMBI, X

47 CTpoeHUE U (PyHKIHH. 05 bubnnoreka [JOK
IIpakTuyeckas pabora https://m.edso0.ru/863e4516
«OrmpeneneHnue MeCTOIMOJIOKEHUS
MoYeK (Ha MYJSIKE)»

O6pazoBanue Mouu. Perymsmus BuGmmorexa [OK

48 paboThI OpraHoB 0

MOUYEBBIACINTEILHON CHCTEMBI

https://m.edso0.ru/863e4746
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3aboneBaHus OPraHoOB
MO‘ICBBI[[CHHTCHBHOﬁ CHUCTEMBI, UX

49 npeaynpexaenue. [lpakrTudeckas 0.5 Bubnuotexa LIOK
https://m.edsoo0.ru/863e485e
paboTta «Omnucanue mep
MPOQHIAKTUKH OOJIE3HEH TTOYCK»
OcobeHHOCTH Pa3MHOKEHUS
50 YeIIOBEKa. HaCJI')IeI[OBaHI/Ie 0 Bubmuotexa LIOK
https://m.edsoo0.ru/863e4ec6
MIPU3HAKOB y YEIIOBEKA.
51 Oprasbsl penpoyKIIMH YeT0BEeKa 0 bubmuorexa LIOK
https://m.edso0.ru/863e4c50
HacnencrBenusie 601€3HH, UX
MIPUYXHBI K TIPETYTIPEKICHUE.
HNudexnuu, nepegaroniuecs
MTOJIOBBIM ITYTEM, MX
52 npmbnnamia. [TpakTrueckas 0.5 Bubnuorexa LIOK
https://m.edsoo0.ru/863e4ect
pabota «Omnrcanre OCHOBHBIX Mep
1o podrtakTHKe HHPEKITMOHHBIX
BUpYCHBIX 3a0oneBanuii: CITNJI u
rernaTuT
bu6mmoreka [JOK
>3 bepemeiocts it poxsi 0 https://m.edsoo.ru/863e4da4
bubmuoreka [JOK
>4 Poct 1 passihe peberia 0 https://m.edsoo.ru/863e4dad
Opranbl 4yBCTB U UX 3HAUYCHUE.
I'na3 u 3penue. [IpakTnueckas
55 pabota <3/13yquI/II; CTpOEHUs 0.5 bubnnorexa HOK
https://m.edsoo.ru/863e4fd4
oprana 3peHus (Ha MyJsiKe U
BIIQYKHOM TIperapare)»
56 MexaHu3m paboThl 3pUTEIBHOTO 0.5 bubnuorexa [IOK
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aHanusaropa. ['uruena spenus.
[IpakTuyeckas pabora
«OrnpeneneHue 0CTPOThI 3pEHUS y
YEJI0BEKay.

https://m.edso0.ru/863e50ec

https://m.edso0.ru/863e51fa

VYxo u ciyx. [Ipaktiuaeckas pabora

[[BuGmmoTeka LIOK
o7 {4 0.5
«3yueHue cTpoeHus oprana https://m.edso0.ru/863e5416
ciyxa (Ha MyJspKe)»
58 Opranbsl paBHOBECHSI, MBIIIIEYHOE 0 bubnuoreka [JOK
4YBCTBO, OCSI3aHUEC https://m.edso0.ru/863e5538
9 | anammarops, Bramonencrsie 0 borera LIOK
HaJU3aTOPBI. MMOJICHCTBHU
P 8 https://m.edso0.ru/863e5538
CEHCOPHBIX CUCTEM OpraHu3Ma
bu6moreka [IOK
60 II . 0
CHXIKA H TIOBCACHIE ferobekd https://m.edso0.ru/863e5646
Briciias HepBHas AeATEIBHOCTh bu6mmoreka [IOK
61 0
YeJI0BEeKa, HCTOPHS €€ U3YUCHHS https://m.edso0.ru/863e5768
62 Bpoxnénnoe u npuobpeTéHHoe 0 bubmuorexa [JOK
HOBEJICHUE https://m.edsoo.ru/863e588a
Oco0eHHOCTH NICUXUKH YEJIOBEKa.
[IpakTrueckas padota «O1eHKa bubmuoreka [JOK
63 0.5
c(OPMHUPOBAHHOCTH HABBIKOB https://m.edsoo.ru/863e5ac4
JIOTUYECKOTO MBIILIJICHUS.
[TamsTh ¥ BHUMAHUE.
[IpakTuueckas pabora «3ydyenue
64 KPaTKOBPEMEHHOMU ITAMSATH. 05 bubnuoreka [IOK

Omnpenenenne o6bEMa
MEXaHUYECKON U JIOTHUYECKOU
OaMsITH

https://m.edso0.ru/863e5ac4
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65 Con u 6onpcrBoBanue. Pexum 1 0 bubmuoreka [JOK

TpyJa U OTAbIXa https://m.edso0.ru/863e5bf0
66 Cpena obutanus yenoBeKa u e€ 1 0 bubnuorexa [JOK

(bakTopsI https://m.edso0.ru/863e5d12
67 Oxpyxatorias cpeia 4 310pOBbe 1 0 bubnuorexa [JOK

4eJI0BeKa https://m.edso0.ru/863e5d12
68 UYenoBek Kak yacTh Ouocgepbl 1 0 bubnuorexa [JOK

3emin https://m.edsoo.ru/863e600a

OBUIEE KOJIMYECTBO YACOB I10 68 15

[TPOI'PAMME
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KanennapHo-temaTnyeckoe miianupoBanme (9 kiacc)
Buonorus. Beenenne B 001ryro 0uoJioruro. 68 yacos, 2 yaca B HefieJ110.

HasBanue pasznena KomnuecTso Ne Tema ypoxka Koiu-Bo JaTa
9acoB ypoka 9acoB
(1a pazgen) Ha
Temy I1aH baxT
1. BuoJiorusi Kak Hayka 3 gaca 1. buonornueckue Hayku. Ponp Ouosornn B ¢opmupoBanuu | 1
€CTECTBCHHOHAYYHOUW KapTHUHBI MUPA.
2. Hayunbie MeTo1bI N3y4eHHUS, IPUMEHSEMbIC B OMOJIOTHH: 1
HaOJTI0JICHUE, ONMCaHue, SKCIIepUMEHT. [ urmoTe3a, MoJielb,
TEOpHsI, UX 3HAYCHUE U UCTIOJIL30BAHUE B TIOBCCTHEBHOM KU3HU
3 OcCHOBHBIC IPU3HAKH J)KUBOTO. YPOBHHU OPraHU3aINN KHUBOU 1
TIPUPOIBI.
2 MoJekyasipHbIii SyacoB
YPOBEHb 1 OcoOEHHOCTH XUMHUYECKOTO COCTaBA KUBBIX OPTaHU3MOB: 1
HEOpPraHMYEeCKUe U OPraHnYecKue BEelleCTBa, UX pOJb B
OpraHu3Me.
2 CocraB, cTpoeHHE U PYHKIIMH OPTaHUYECKUX BEIICCTB, 1
BXOJISIIIIMX B COCTAB KUBOTO: YTIICBOAbI, JIUMUIBI.
3 CocraB, cTpoeHHE B (PYHKIIMM OPTraHUYECKUX BEIICCTB, 1
BXO/JISIIIMX B COCTaB KUBOTO: Oesku. buonornueckue
KaTaJIu3aTOPBL.
4-5 CocraB, cTpoeHHE B (PYHKIIMM OPTraHUYECKUX BEIICCTB, 2
BXO/JISIIIINX B COCTAB KUBOTO: HYKJIEHMHOBBIE KUCIOThI, ATD u
Jpyryue OpraHu4ecKre CoeIMHEHUsI.
1 Knerounas teopus. Kierounoe crpoeHrne opranu3mMoB Kak 1
3 KuteTounblii ypoBeHb JI0KA3aTeJIbCTBO UX POJICTBA, €IMHCTBA JKUBOW IPUPO/IBI.
2 CtpoeHue KIeTKU: KIeToYHas 000JI0YKa, TIa3MaTnyecKas 1
MeMOpaHa, IIUTOIUIa3Ma, SJIpo, OPTaHOMIbI.
3-4 CrtpoeHue KIeTKU: KJIeTOYHast 000JI04Ka, TIa3MaTndecKas 2
MeMOpaHa, IIUTOIUIa3Ma, SJIpO, OPTaHOHIbI.
5 O60611eHne 1o Teme: «CTpoeHue KIEeTKU, XUMHUYECKHUH 1




coCTaB»

6 Krnerounoe crpoenue oprann3mMoB. MHOrooOpasue KIeToK. 1
Ip. p. Nel « U3yuyeHue keTok U TKaHEH pacTeHUN U
JKMBOTHBIX Ha TOTOBBIX MUKpornpenaparax»[.JI.

7 OOMeH BellleCTB U PEBpallleHUue YJHEPTUU B 1
KJIETKE.(MEeTa00JIN3M)

8 OOMeH BelecTB U MpeBpaIlieHUe YHEPTUH B 1
kjeTke.(poTocuHTe3)

9 OOMeH BelecTB U MpeBpaIleHIe YHEPTUHU B 1
KJeTke.(0nocuHTe3) XpPOMOCOMBI U TEHBI.

10 DHepreTuyeckuii 0OMeH B KIIETKE. 1

11 Hapywenus ¢ cmpoenuu u pynkyuonuposanuu kiemoxk — ooua | 1
u3 npuyuH 3a001e8aHUs OpP2AHUZMA.(pe2yNAyuUs Npoyeccos
nl0). . JleneHue KIETKM — OCHOBa DPa3MHOXEHHs, pOCTa H
pa3BHUTHSI OPTaHU3MOB.

12 O06o0611enue o TeMe: «Kietkay 1

13 KontpospHas pabota o teme: «Kietkay 1

4.0Opranusm 20 gac 1 OIHOKJIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. KitleTouHbie 1
U HEKJIETOYHbIE ()OPMBI KU3HU. BUPYCHI.

2 OOMeH BelecTB U MPEeBpaIeHUe YHEPTHUU — MPU3HAK KUBBIX 1
opranu3MoB. [lumanue, Ovixanue, MpaHcnopm Geujecms,
yoanenue npooyKkmoe 0OMeHa, KOOPOUHAYUsL U pecyisayust
@yHKyuil, 08udiceHUe U ONOpa Y pACMeHUll U HCUBOMHDIX.

3 Poct u pa3zButue opranu3moB. PasmHoxenue. 1

4 becnosioe pa3zmHokeHHE. (MUTO3) 1

5 [TonoBoe pasmHokeHue. (Meio3). [looBbIe KIETKH. 1

6 OmnonotBopenue. HAMBHIyanbHOE pa3BUTHE OPraHU3MOB. 1
buorenernueckuii 3aK0oH.

7 OmnonotBopenue. HAMBHIyanbHOE pa3BUTHE OPraHU3MOB. 1
buorenernueckuii 3aKoH.

8 HacnencTBeHHOCTh M M3BMEHYMBOCTh — CBOMCTBA OPTaHU3MOB. 1

9 OcHOBHBIE 3aKOHOMEPHOCTH TIepeIauu HACIEICTBEHHOM 1
uHpopManuu.(reHoTHI1, (eHOTHIL, THOPUAOJIOT METON)

10 OcCHOBHBIE 3aKOHOMEPHOCTH TI€pPEIauy HACIIEICTBEHHOM 1




uHpopmanuu. 1, 23aKoH

11 OcCHOBHBIE 3aKOHOMEPHOCTH Mepejauu HaclIeICTBEHHON 1
uHpopManuu. (aHAUTM3UPYIOIIEE, 3aKOH YHCTOTHI TAMET)

12 OcHOBHBIE 3aKOHOMEPHOCTH TepeIauy HACJICICTBEHHON 1
uHpopmanuu.(pemenne 3aaad Ha 1-2 3aK0HbI)

13 OcHOBHbBIE 3aKOHOMEPHOCTH I€pelaul HACIEACTBEHHOMN 1
uHpOopManuu.(CLEINIEHHOE HACIIEJOBAHUE)

14 OcHOBHBIE 3aKOHOMEPHOCTH TepeIauy HACJICICTBEHHON 1
uH(popMaluu.(CLIeJIEHHOE Hacje0BaHNE, pEICHHUE 3a/1a4)

15 HacnencrBenHass M3MeH4YMBOCTD. (F€HOTUIINY. U KOMOMHAT) 1

16 HenacnencrBenHass "3AMEHUYNBOCTb. 1
[Ip.p.Ne 2 «BsIsiBIeHME N3MEHUNBOCTH OPTraHU3MOBY.

17 Memoowbt uzyuenusn Hacie0CmeeHHOCmU 4en08eKd. 1

18 T'enomun u 300poeve uenosexa. (u3 yuedHuKa) 1

19 O6o6menue mo Teme: «OpraHu3zM» 1

20 KontpospHas paboTa no teme: «Opranuzm. 1

S.IlonyassunoHHOBHI0BOM. | 104acoB 1 Y. JlapBHH — OCHOBOTIOJIOKHHK YYEHUS 00 3BOITIOINH 1
Bun 2 Bun, npusznaku Buga. Bua kak OCHOBHas cUCTeMaThdecKas 1
KaTeropusi >KMBOTO.

3 [Tomynsinmst kak popMa cyIecTBOBaHUS BUJIA B TIPUPO/IE. 1
[Tomynsiuust KaKk eAMHULIA FBOJIIOLIMU

4 OO0pa3zoBaHuEe BUIOB — MHKPO3BOJIONUS. [Ipoucxoscoenue 1
OCHOBHBIX CUCIEMAMUYECKUX 2PYNN PACMEHULL U HCUBOMHDBLX.
Makpo3BoIIOLHS.

5 OcHOBHBIE JABIKYILIME CUIIBI ABOJIIOLUU B IPUPO/IE: 1
HACJIEJICTBEHHAs] ©K3MEHYUBOCTh, 00pb0a 3a CyIleCTBOBAHHUE,
€CTECTBEHHBIN 0TOOP.

6 Pe3ynbTathl 3BOIOIMK: MHOTOOOpas3ye BUJIOB, 1
IPUCTIOCOOJICHHOCTh OPTaHU3MOB K cpejie OOUTaHHUsI.

Yenooicnenue pacmenuii u scusomuuix 8 npoyecce 280110YUU.
7 HckyccTBeHHbIN 0T60p. Cenekuus. 1
8 [IpuMeHeHne 3HaHUI O HACJIEICTBEHHOCTH, U3MEHUNBOCTU U 1

HCKYCCTBCHHOM 0T6ope ITpHU BBIBCJACHUHN HOBBIX IIOPO

JKNUBOTHBIX, COPTOB paCTeHI/Iﬁ 1 ITAMMOB MUKPOOPTAHU3MOB.




Cemunap «CoBpeMeHHbIE POOIEMbI TECOPHH YBOJIFOIHI

10

00001enue no teMe: «Bumg»

[

6.9K0CUCTEeMHBIH
YPOBeHb.IKOCHCTEMBI.

6 Jacos.

DKOoJI0THsA, SKOJOTHYECKHEe (DaKTOPHI, UX BIMSIHUE HA
OpraHU3MBI.

[Ip.p. Ne3 «BbisiBIeHHE NPUCIOCOOIEHUH Y OPraHu3MOB K
cpene oOnTaHus

EctecTBennas sxocucrema (6noreoneHos). DKOCUCTEMHas
OpraHu3aIus >KUBOU MPUPOIBL. DKOCUCTEMA, €€ OCHOBHBIE
KOMIIOHCHTHI.

w

Crpykrypa skocuctemsl. [1uiieBbie CBs31 B IKOCHCTEME.

B3aumonelicTBue pa3HbIX BUJIOB B 3KOCHCTEME (KOHKYPEHLIUS,
XUITHUYECTBO, CUMOMO3, TTApa3UTU3M).

ArposkocucTeMa (arporeHo3) Kak HCKyCCTBEHHOE COOOIIECTBO
OpraHU3MOB.

preoeopom eeuiecne U nOmokK SHepeuu 6 61402@01/;€H03(1x.

7.buocgepublii
ypoBenb.buocdepa.

7 yacoB

buocdepa — rmobanbras sxocucrema. B.W. Bepraackuit —
OCHOBOIIOJIOKHHK y4eHHs 0 brocdepe.

Crpykrypa 6uochepsl. Pacipoctpanerue u poJib )KUBOTO
BemecTBa B Onochepe. bruonornueckoe paznooOpasue Kak
OCHOBA YCTOMYMBOCTH OHOChepsI.

Hoocgepa. Kpamxas ucmopus s6onroyuu ouocgepul.
3Ha4YeHUEe OXpaHbl OMOCHEPHI Il COXPAHCHUS )KU3HU Ha
3emuie.

COBpeMeHHBIe OKOJIOTHYCCKHUC HpO6J'ICMI>I, HX BIJIHAHHUC Ha
CO6CTBCHHYIO JKHU3Hb W JKH3Hb OKPYKAOMIUX HIO,Z[CI;'I.
ITocnencTBuss  JeSTEILHOCTH UeIOBEKA B DKOCHCTEMax.
Bausnue coOCTBEHHBIX MOCTYIIKOB Ha XUBBIC OPraHU3Mbl H
OKOCHCTCMBI.

Bo3uukHoBeHME U Pa3BUTHC JKU3HU. BSFHH,Z[BI, THIIOTE3bI U
TCOPHUH O ITPOUCXOKACHNUHU KU3HHU.

KpaTKaSI HCTOPUS PA3BUTHA OPIraHUYCCKOI0 MUpa.

KonTpospHast pabota no TemaMm: «9kocucteMsl. buocdepa»

8.IToBTOpEHUE

4 gaca

[ToBTOpenue no teme: «Knerka»

NP N

[ToBTOpenue no treme: «Opranu3zm»

e




w

[ToBTOpenue no teme: «Bum»

[ToBTOpenue no reme « IKOCUCTEMAY




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus, 5-6 xiaccel/ [Taceunnk B.B., Cymaroxun C.B., Kanmunosa I'.C. u npyrue; mox

penaxuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3aarensctBo «IIpocBerienue

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

buonorus. 5 knacc. O6noBienHbIe DI'OCT OO0.MeToanueckoe nmocodue.CocTaBUTENb
A.A.AHTOHOBA.

[Taceunuk B.B. buonorus.Beenenue B Ouosioruro: TMHEHHBIN Kypc.S kimacc.Metoaudeckoe
nocobue.M: IIpocsemienue,2021

H.A.banaukoBa ®MOKO buonorus. BIIP tumosrie 3amannsa M3matenscTBo "IK3amen"MockBa

2023

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. Emunas xosuekius LOP. TIpeamerHast kosuiekius «buomorus» http://school-
collection.edu.ru/collection

2.0T1kpoIThII KOJUTeK: bromorus http://college.ru/biology

3. B momomuis yuuremnto 6uonorun: oopazoparenbubiii caiit UECOH HI'TTY
http://fns.nspu.ru/resurs/nat

4. BuenikosbHas 3koJiorust. [Iporpamma «I1IKoabHAsS 9KOJIOTHYSCKAs HHUITAATHBAY
http://www.eco.nw.ru

5. Best Guoorusi: HaygdHO-00pa3oBartenbHbIi moptain http://www.shio.info

6. l'ocynapcrBennsiii JapBuHoBCckuii My3eit http://www.darwin.museum.ru

7.7KuBbIe CyIecTBa: 3MEKTPOHHAS WILTFOCTPUPOBaHHas sHIMKIoneaus http://www.livt.net

8.3eJICHBII ITI03: MyTEBOAUTEIb 110 IKOJIOrHUecKuM pecypcam http://zelenyshluz.narod.ru



9. 300K1y0: Mera’sHIUKIONEeIUs 0 XUBOTHBIX http://www.zooclub.ru

10.3o00noruyeckuit myseii B Cankr-IlerepOypre http://www.zin.ru/museum

11. KoHuenuuu coBpeMEHHOT0 €CTECTBO3HAHUS: bruosornueckas kapTuHa Mupa: 3J€KTPOHHBIN
yueOnuk http://nrc.edu.ru/est

12. JIabopaTtopus 6oTanuku CaHkT-IleTepOyprckoro ropoickoro ABOpIia TBOPUYECTBA FOHBIX
http://www.youngbotany.spb.ru

13. JlaypeaTsl HOOeeBCKO# pemuu 1o ¢usnoaoruu U meaunune http://n-t.ru/nl/mf
14.MeaunuHcKas sHIUKIONEAUs. AHaToMuueckuii atiac http://med.claw.ru

15. Mup XKHBOTHBIX: 3JIEKTpOHHBIC Bepcuu KHuUr http://animal.geoman.ru
16.0mopHO-1BUTaTEIBHAS CHCTEMA YeJIOBEKa: 00pa30BaTeNIbHBIN CalT
http://www.skeletos.zharko.ru

17. TlaneonTonornueckuii myseit PAH http://www.paleo.ru/museum

18.TTomynsipras sunukiaoneaus «Diaopa u dayna» http://www.biodat.ru/db/fen/anim.htm

19. OOGopynoBaHue 1eHTpa 00pa30BaHUS E€CTECTBEHHOHAYYHOTO U TEXHOJOTHYECKOTO
HarpaBiieHHOCTH «Touka Poctay. Iludposas mabopaTopust mo 6MOJOTUH B OCHOBHOM IIKOJIEC U
[IPOEKTHO-UCCIICIOBATEIbCKON  JesTeapHoCTH yuamuxcsa. Releon AIR «buonorus -5».
Kommiekrarus ; 6ecrpoBoIHON MyIbTHAATYHUK IO OMOJIOTHH C IMIECThIO BCTPOCHHBIMU(JATIUK
BJI&YKHOCTH ¢ auara3zoHoM u3mepenus 0...100%, 1aTyuk OCBEIEHHOCTH Uana30HOM U3MEPEHUS He
yxe yeM ot 0 go 1800005k, natunk pH ¢ nuanazoHom uzmepeHust ot 0 no14 pH, natuuk
ANEKTPONPOBOAHOCTU € AuanazoHoM uaMmepenus yxe ot 010 200 mxCwm; ot 0 mo 2000mMkCwm, ot 0 110
20000MkCwm, 1aTyUK TeMIIepaTypbl OKPYXKarolel cpeibl ¢ Auana3oHoOM U3MepeHus yxe oT-2010
+40*C. Akccecyapsl: kabenb USB coeaunutenbHbli ,3apsiaHoe yeTpoiicTBo ¢ kabenem USB Anantop
Bluetooth 4,1 low Energy.lludposas BuacokaMepa ¢ METANIMIECKAM IITATHBOM, Pa3pelicHUEM HE

menee 0,3 Mnukc.






