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PaGouast mporpamMma ocCHOBHOTO 00111er0 00pa3oBaHus yueOHOTO TIpeaMera «brosorusy cocTaBieHa B COOTBETCTBHH ¢ TpeOoBaHUSIMHU
ob6HoBNIEHHOTO DeepanbHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO 061ero oopazoBanus (PI'OC OO0) u ¢
yaéroMm [IpumMepHOIt OCHOBHOI 00pa3oBaTebHON TporpaMmMbl 0CHOBHOTO obmero oopazoanus (ITOOIT OOO0), a Takxke [IpumepHoit

MPOrPaMMBbI BOCITUTAHUSI.

[Tporpamma HanpasiieHa Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOW IPaMOTHOCTH YYaIIUXCsl U OPTaHU3ALUI0 U3yYeHHs OMOJIOTUN Ha
IesITeIbHOCTHOI OCHOBE. B mporpamme yuuThIBalOTCS BO3MOXKHOCTH npeamera B peanuzanuu Tpedoanuit @I'OC OOO k muiaHupyeMbIM,
JMYHOCTHBIM U METalpeAMETHBIM pe3ysibTaTaM 00yueHHs], a TAK)KE pealn3alus MEKIPEIMETHBIX CBSI3€H €CTECTBEHHO-HAYYHbBIX yUEOHBIX

IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMsI.

HensMu n3ydeHrst OMOJIOTMU HAa YPOBHE OCHOBHOT'O OOIIIETO 0Opa30BaHMUsI SIBISIOTCS

—opMupoBaHrEe CUCTEMBI 3HAaHUI O MPU3HAKaX U MpoLeccax KUZHEASITeIbHOCTH OMOJOTHYECKIX CUCTEM Pa3HOTO YPOBHS
OpTraHH3aIny;

—opMupoBaHue CUCTEMbI 3HAaHUI 00 0COOEHHOCTAX CTPOCHHUS, )KU3HEACATEILHOCTH OpraHN3Ma YeJI0BEeKa, YCIOBUAX COXPAHEHUS €ro
3/10pOBbBS;

—dopMupoBaHre YMEHUN TPUMEHSITh METO/IbI OMOJIOTUYECKON HAYKH IS U3YYCHUS OMOJIOTHYECKUX CUCTEM, B TOM YHCIIE U OpraHu3Ma
YeJ0BeKa,

—opmupoBaHue yMEHHUH HCII0JIB30BaTh HH(OPMAIIMIO O COBPEMEHHBIX JOCTHKEHHUIX B 00JIACTH OMOJIOTUHU ISt OOBSCHEHHS ITPOLIECCOB U
SIBIICHUH KUBOW MPUPOJBI U )KU3HEACITEILHOCTH COOCTBEHHOTO OPraHU3Ma;

—GhOopMHUpPOBaHUE YMEHUN OOBSICHATH POJIb OMOJIOTUH B MPAKTHYECKOU NEATEILHOCTH JTIOCH, 3HAaYCHUE OMOIOTHYECKOTO Pa3HOOOpa3us
AJId COXPAaHCHUSA 6HOC(1)epBI, MOCJICACTBHUA ACATCIIbHOCTHU YCIIOBCKA B ITPUPOJC;

—(popMUpOBaHUE IKOJIOTUYECKON KYIbTYPHI B IIEJISIX COXPAHEHUS COOCTBEHHOTO 37I0POBbs U OXPaHbl OKPYKAIOIIEH Cpeibl.

JocTmwkenue nenei odecriednBaercs pemenuem cienyomux 3AJJAY:

—TpuoOpeTeHne 3HaHUK 00y4JaroIMMUCS O KUBOM MPUPOE, 3aKOHOMEPHOCTSIX CTPOEHUS, )KU3HEIEATEIBHOCTH U cpeioo0pa3yrolen
POJIM OPraHU3MOB; YEJIOBEKE KaK OMOCOIMAILHOM CYILIECTBE; O POJIM OMOJIOrMYECKOi HayKU B MPAKTUUECKON AESITETbHOCTH JIOICH;

—OBJIAACHUC YMCHHUAMU MIPOBOJUTH UCCICAOBAHUS C UCITIOJIB30BAHUCM OHOJIOTHYECKOTO OGOpyZ[OBaHI/IH u H3.6JIIOI[CHI/I$I 3a COCTOSIHUEM



COOCTBEHHOTO OPraHU3Ma,

—O0CBOEHHE MTPUEMOB paboTHI ¢ OHOTOrHYecKor HHPOPMAIIUEH, B TOM YHCIIE O COBPEMEHHBIX JIOCTHKEHUAX B 00J1acT OUONIOTHH, €&
aHaJIN3 U KPUTHYECKOE OLICHUBAHUE;

—BOCTHUTAaHUE OMOJIOTMYECKH U HKOJIOTHUECKU TPAMOTHOM JIMYHOCTH, TOTOBOM K COXPAaHEHHIO COOCTBEHHOTO 3/I0POBbSI U OXPaHbI
OKPYKaIOIe Cpeabl.

B cootBerctBuu ¢ @I'OC OO0 6monorus sBisieTcs 00s53aTeNIbHBIM IPEMETOM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBanus. [lannas
mporpamMma npeaycMaTpuBaeT u3ydeHue 0nojoruu B 00bEMe 238 JacoB 3a mATh JIeT 00y4deHus: u3 pacuéra ¢ 5 mo 7 kiracc — 1 yac B
Hezeno, B 8—9 kimaccax — 2 yaca B HeZIet0. B TemaTueckoM IIaHUPOBaHHUHM ISl KQXKJIOTO Kilacca IpesiaraeTcst pe3epB BpeMEHH,
KOTOPBI YUUTEIh MOXKET UCTIOIH30BATh TI0 CBOEMY YCMOTPEHHIO, B TOM YHCIIE JJIs1 KOHTPOJIBHBIX, CAMOCTOSTEIHLHBIX PadoT U
0000IIAIOIINX YPOKOB.

1. Copep:xanue yueOHoro npeamera «buosorusny

5 kaace

1.bnonorusi — Hayka o *KUBOM npupojae

[TonsaTtue o xu3Hu. [Ipu3HaKy KUBOTO (KIETOUYHOE CTPOCHUE, MUTAHUE, IbIXaHHE, BbIIEICHUE, pOoCT U Ap.). OOBEKTHI )KUBOIM M HEKUBOW MPHUPOJIBI, UX
cpaBHeHue. JKuBasi 1 HeXKUBas MPUPOAA — EAUHOE 1IeII0e.

Buonorus — cucrema Hayk o >kuBoil mpupoae. OCHOBHBIE pa3zeibl 6nonoruu (60TaHuKa, 300J0THS, SKOJIOTHUS, IIUTOJIOTHS, AaHATOMUS, (PU3UOITIOTHS U
ap.). Ilpodeccun, cBsizanHbIe ¢ OMOTOTHEH: Bpay, BETEPUHADP, TICUXOJIOT, arpPOHOM, KUBOTHOBOA U 1p. (4—5). CBsA3b OMOJIOTHU C IPYTUMU HAyKaMH
(MaTemaruka, reorpadus u 1p.). Pojab OMOIOTUM B IO3HAHUU OKPYKAIOIIEr0 MUPA U MPAKTUYECKON JeSITEIbHOCTH COBPEMEHHOT0 yenoBeka. Kabuner
ounonorun. [IpaBuna noBegaeHUs U pabOTHI B KAOMHETE C OMOIOTHISCKUMH MPUOOPaMH U MHCTPYMEHTaMHU.

Buonoruueckre TepMUHBI, TOHATHS, CUMBOJIBL. McTounuku 6nonornyeckux 3HaHuii. [Tonck napopmManuu ¢ UCIIONb30BaHUEM Pa3IUYHBIX HCTOYHHKOB
(Hay4HO - oMyJsipHas JUTepaTypa, ClipaBOUYHUKH, HTEpHET).

2.MeToabI H3y4YeHUs] JKUBOH NPUPOABI

Hayunbie MeTopl U3yueHus: )KUBOM MpUpOJIbI: HAOIIOEHUE, SKCIIEPUMEHT, ONMKMCAaHKe, U3MepeHue, Kiaccuukanus. Y CTpONCTBO yBEIMUNUTEIbHbBIX
npuOOpoB: JTymnbl M MUKpockona. [TpaBuia paboThl ¢ yBETHUUTENIEHBIMU IPUOOPAMHU.



Meron onucanus B Owojioruu (HArJISAIHBIN, CIIOBECHBIM, CXeMaTHYEeCKUi). MeToa u3MepeHus (MHCTPYMEHTHI n3MepeHus). Meroa kinaccudukanum
OpPraHU3MOB, IPUMEHEHHE JBOWHBIX HAa3BaHUI OpraHu3MoB. HaOmroieHre 1 SKCIIEPUMEHT KaK BEAYIIHE METO (bl OMOJIOTHH.

Jlabopamopuvie u npakmuyeckue pabomuol

N3zyuenne 1abopaTOpHOTO 000PYAOBAaHUS: TEPMOMETPHI, Bechl, yamiku [letpu, npobupku, Mmen3ypku. [IpaBuia paboTsl ¢ 060py10BaHHEM B IIKOJIBHOM
KaOuHere.

O3HaKOMJICHHE C YCTPOWCTBOM JIYIBI, CBETOBOI'O MHUKPOCKOIIA, IpaBHIIa pabOThI C HUMH.

O3HaKOMJICHHE C PACTUTEIHHBIMHU M KUBOTHBIMHU KJIETKaMH: TOMaTa U apOy3a (HaTypajbHbIE TIpenaparhl), HHPy30puu TydenbKu U THAPHI (TOTOBBIS
MUKPOTIpEnaparhl) ¢ TOMOMIBIO JIYTIbl U CBETOBOT'O MUKPOCKOIIA.

DKCKypcuu unu 6U0e0IKCKypcuu

OBrnazneHne MeTogaMu U3y4eHUS JKUBOW TIPUPOJIBI — HAOIIOICHUEM U SKCTIEPUMEHTOM.

3. OpranusMbl — TeJia JKUBOM NMPUPOIBI

[TousaTue 06 opranusme. JlosnepHsie U siepHbIE OPraHU3MBI.

Knerka u e€ otkpsitue. KnerouHoe crpoenue opranusmoB. Llutonoruss — Hayka o kierke. KieTka — HauMmeHbllas elIWHHLA CTPOCHUS M
KHU3HEIEATEIFHOCTH Opranu3MoB. CTpOeHHE KIETKU 0] CBETOBBIM MUKPOCKOIIOM: KJIETOYHAsl 000JI0YKa, IUTOILIA3Ma, S/IPO.

OAHOKJIETOYHBIE U MHOTOKJIETOUHBbIE OpraHu3Mbl. KileTku, TKaHU, OpraHbl, CUCTeMbl OpraHoB. JKu3HeAeaTeIbHOCTh OopraHu3smMoB. OcoOeHHOCTH
CTPOEHUS H MPOLECCOB KU3HEACITEIBHOCTH Yy PACTEHUH, )KUBOTHBIX, OAKTEpHii U TPHOOB.

CaoiicTBa OpraHM3MOB: NMHUTaHUE, JbIXaHHE, BBIICICHUE, TBUKEHUE, Pa3MHOXKEHHE, pPa3BUTHE, Pa3Ipa)kUMOCTb, MPUCIIOCO0IEHHOCTh. OpraHu3zm —
eIMHOE 1IeJI0e.

Pa3nooOpasue opraHu3mMoB U UX KjaccUpUKaIus (TaKCOHBI B OWOJIOTHH: IApCTBa, TUIBI (OTIENBI), KIACChI, OTPSAIABI (TIOPSIKH), CEMENCTBA, POIBI,
BUJIbI. bakTepuu U BUPYCHI Kak POPMBI KU3HU. 3HAUCHHUE OAKTEpUil U BUPYCOB B MPUPO/IE U B )KU3HH YEIIOBEKA.

Jlabopamopuvie u npakmuyeckue pabomuol

N3ydeHne KIeTOK KOKHUIIBI YENIYH JIyKa TOJT JIYIIOW U MUKPOCKOTIOM (Ha MPUMEpPE CaMOCTOSITENILHO MMPUTOTOBJICHHOTO MUKPOIPENapara).
O3HaKkOMJIEHHE C TPUHIIUIIAMU CUCTEMATUKH OPTaHU3MOB.

Habmronenue 3a notpedieHreM BOJbl PACTCHHUEM.

4.0pranusmbl 4 cpeaa 0OMTaHUS

[TonsitTre o cpene oburanus. BogHas, Ha3eMHO -BO3AYIIIHAS, MOYBEHHAS, BHYTPUOPTaHU3MEHHasl cpenbl oouTanus. [IpeacraBurenu cpen oOuTaHUS.
OcobGenHoctu cpen oduTanus opranu3MoB. [pucnoco6nenus opraHu3MoB K cpene oonTanus. Ce30HHbIE U3MEHEHHS B )KU3HU OpPraHNU3MOB.
Jlabopamopnvie u npakmuyeckue pabomul

BrisBiienne npucrnocobieHnii Opranu3MoB K cpejie 00uTaHus (Ha KOHKPETHBIX TpUMepax).

DKCKypcuu unu 8U0eoIKCKypcuu

PacturenbHbIi ¥ )KUBOTHBIA MUP POTHOTO Kpas (KpaeBeeHue).

S.I0pupoaHsie coodmecTBa

[TonsTrie o mpupoaHoM coobiecTBe. B3auMocBsi3zu opraHu3sMoB B MPUPOJIHBIX cooOuiecTBax. [IuieBbie cBsA3M B cooOiecTBax. [IuiieBbie 3BeHbS,
1enu u ceTu nutanus. [IpousBoauTend, MOTPEOUTENN U Pa3pyIINTENIN OPraHMYECKUX BEUIECTB B MPHUPOAHBIX coolmiecTBax. [Ipumepsl mpupoIHbIx
coo0miecTB (Jiec, mpya, 03€po U ap.).

HckyccTBeHHBIE COOOIIECTBA, WX OTJIMYUTENbHBIE MPU3HAKH OT MPHUPOIHBIX cooOImecTB. [IpMuuHBl HEYCTOHYMBOCTH MCKYCCTBEHHBIX COOOILECTB.
Pounb HcKycCTBEHHBIX COOOIIECTB B JKU3HH YEIOBEKA.



[Tpuponnbie 3081 3eMiu, ux ooutatenu. diaopa u dhayHa mpupoaHBIX 30H. JIaHAmAdTH: TPUPOIHBIC U KYJIbTYpPHBIE.

Jlabopamopnvie u npakmuyeckue pabomul

N3yuenne ncKyCcCTBEHHBIX COOOIIECTB M MX OOUTaTeNel (Ha mpuMepe akBapuyma u Jip.).

DKCKypcuu unu 8U0eo0IKCKypCcuu

N3yuenune nmpupoaHbIx cooOiecTB (Ha mpuMepe jeca, o3epa, pyaa, ayra u ap.).

W3yueHne Ce30HHbBIX SBJICHUH B )KU3HU MPUPOIHBIX COOOIIECTB.

6. ’KuBasi npupoaa u 4ejioBeK

N3menenus B npupoac B CBA3U C PA3BUTHUCM CCIILCKOTO XOBHﬁCTBa, MPOU3BOACTBA U POCTOM YUCIICHHOCTHU HACCJICHUA. Brnusane dyenoBeka Ha JKHUBYIO
MPUPOSy B XOJ€ HCTOpPUHU. [J100aNbHBIC KOJOTHYECKHE MPOOJIeMBbl. 3arps3HEHHE BO3IYIIHOW M BOJHOM 000J0YeKk 3emMiid, MOTEpH IOYB, HUX
npenorBpamierne. [lytu coxpanenus: 6uonoruyeckoro pazHoodpasusi. OxpaHseMble TEPPUTOPUU (3aMTOBETHUKH, 3aKa3HUKH, HAIIMOHAIbHBIEC MapKH,
naMaTHUKY Tpupoisl). KpacHas kaura PO. Oco3HaHue )XU3HU KaK BETUKON 1EHHOCTH.

IIpakmuyeckue pabomul

[IpoBenenue akuu no yoopke Mmycopa B OJKaifiiem Jiecy, mapke, CKBepe Wil Ha MPHUIIKOIbHOW TEPPUTOPHUH.

6 KJjacc

1.PacTuTeqbHbIN OPraHusm

borannka — Hayka o pacteHusx. Pasnenst 6otanuku. CBsi3b O0TAaHUKHU C IPYTUMHU HayKaMH U TeXHUKOW. OOIIMe NPU3HAKA PACTCHUH.

Pa3nooOpa3zue pacteHuii. YpOBHM OpraHHU3aIliy PACTUTEIBHOTO Oprann3Ma. Beicime u Hu3mue pactenus. CriopoBbIe B CEMEHHBIC PaCTCHUSI.
PacturenbHas kierka. V3ydeHuWe pacTHTENbHON KIETKM TOJ CBETOBBIM MHKPOCKOIIOM: KJIETOYHAs OOOJIOYKa, AP0, IUTOIUIa3Ma (IJIacTUAbI,
MHUTOXOH/APHH, BAaKyOJIH C KJIETOUYHBIM COKOM). PacTurenbHble TkaHU. OYHKIIUN PACTUTEIbHBIX TKAHEH.

Oprasbl ¥ CUCTEMBI OpraHoB pacTeHuil. CTpoeHre OpraHoOB paCTUTEIBHOTO OPTaHU3Ma, UX POJIb U CBA3b MEXKIY COOOM.

Jlabopamopnvie u npakmuyeckue pabomul

N3ydyeHrne MUKpOCKOIIMUYECKOTO CTPOEHHUSI JIUCTA BOJHOTO PACTEHHUS JIOJEH.

W3yuenne cTpoeHUs pacTUTENbHBIX TKaHEH (MCIOIb30BaHUE MUKPOIIPENAPATOB).

M3yueHne BHEIIHETO CTPOEHUS TPaBSHUCTOTO IIBETKOBOT'O PACTEHHUs (HA >KMBBIX WIJIM TepOapHBIX 3K3EMIUISIPAX PAacTEHUil): MacTyIIbs CyMKa, peabka
JMKast, TFOTUK €KW U Ap.).

DKCKypcuu unu 8U0e0IKCKypCuu.

O3HaKOMJICHHE B IPUPOAE C LIBETKOBBIMU PACTCHUSMH.

2. CTpoeHne 1 MHOroo0pa3mne NOKpPbITOCEMSIHHBIX PACTeHUIH

Crpoenue cemsiH. CocTaB U CTPOCHHUE CEMSH.

Bunel kopHell U THIBI KOpPHEBBIX cucTeM. Bumousmenenus kopHeil. KopeHb — opran mouBeHHOro (MUHEpaiabHOro) nmuTaHus. KOpHM M KOpHEBbIE
cucteMbl. BHelIHee U BHYTpEHHEE CTPOSHUE KOPHS B CBs3M ¢ ero ¢yHKumsMu. KopHeBoit ueximk. 30HbI KopHs. KopHeBble Bomocku. Poct kopHs.
[Tornomenne KOpHIMHU BOJIbl U MMHEPAJIBHBIX BELIECTB, HEOOXOJUMBIX PACTEHHIO (KOPHEBOE JaBlIeHHE, OcMOC). Buion3smenenne KopHen.

IToGer. PazButue nmoGera u3 nouku. Ctpoenue credisi. BHemHee u BHyTpeHHee CTpOEHHUE JHcTa. BuponsmeHeHus moOeroB: KOpHEBHUIIIE, KIIyOeHb,
nykoBuna. MIx crpoenue, Ouojoruyeckoe M Xo3sicTBeHHoe 3HaueHHe. [ToGer m mouku. JluctopacmonoxeHue W aucroBas Mo3anka. CTpoeHue u



¢ynkuun mucra. [IpocTeie U cioxHble TUCThS. Bugonsmenenus nuctbeB. OCOOCHHOCTH BHYTPEHHETO CTPOEHHSI JIUCTA B CBSI3U € €ro (QYHKIHMSIMU
(kKo’KHIla ¥ YCThUIIA, OCHOBHAS TKaHb JIUCTA, MPOBOASAIINE TyYKH). JIUCT — Opran BO3IyIIHOTO MUTAHUS.

Crtpoenue u pazHooOpaszue 11BetkoB. Conerus. [Tnoapr. Tunsl mnonoB. PactipocTpanenue mioa0B U CEMSH B IPUPOJIE.

Jlabopamopnvlie u npakmuyeckue pabomeoi.

W3yuenne cTpoeHHs KOPHEBBIX CHCTEM (CTEP>KHEBOI U MOUYKOBATOI) Ha MpUMepe repOapHBIX IK3EMIUISIPOB UIIH KUBBIX PACTEHUI.

N3yuenne Mukpornpenapara KJI€TOK KOPHSI.

O3HaKOMJIEHHE C BHEITHUM CTPOEHUEM JINCTHEB U JINCTOPACIIONIOKEHNEM (Ha KOMHATHBIX PACTEHUSX ).

W3yuenne cTpoeHUs BEreTaTUBHBIX U T€HEPATHUBHBIX MOYEK (Ha MpUMepe CUPEHH, TOMOJS U JPYTUX PACTCHHUIA).

N3yuenne MUKPOCKONIMYECKOTO CTPOEHUS JIUCTA (Ha TOTOBBIX MUKpOIpenaparTax).

PaccmaTprBaHne MUKPOCKOMMYECKOTO CTPOCHHS BETKH JiepeBa (Ha TOTOBOM MHUKpOIpemnapare).

HccnenoBanue cTpoeHrs KOPHEBUINA, KITyOHS, TyKOBHUIIBL.

N3yueHue cTpOCHHUS LIBETKOB.

O3HaKOMJIEHHE € PA3IMYHBIMU TUIIAMH COL[BETHH.

N3ydeHue cTpoeHus CeMsIH IBYI0OJbHBIX PACTECHUM.

N3ydenue cTpoeHus ceMsiH OJHOAO0JIbHBIX PACTECHUI.

3. /Ku3HeaeATeJIbHOCTD PACTHTEJIBHOT0 OPraHU3Ma

OO0OMeH BellecTB y pacTeHuit

Heopranunueckue (Bojga, MUHEpaIbHBIE COJIM) U OpraHMYeckue BellecTBa (ONKH, KUPbI, YIJIEBOJAbI, HYKJICHHOBBIE KUCIOThI, BUTAMUHBI U JIpYTrHe
BEIIIECTBA) pacTeHUs1. MUHepallbHOE MUTAHUE PACTEHUN. Y 1OOpEHUSI.

ITuranue pacrenus.

[Tornomenne KOpHAMH BOABI M MHUHEPAIBHBIX BEIIECTB, HEOOXOAMMBIX PACTCHHMIO (KOpHEBOE NaBieHue, ocmoc). [lousa, e€ mimonoponaue. 3HaueHHe
00paboTKM NMOYBKI (OKyYHMBaHUE), BHECEHUS yI0OpEHUH, MPOpEKUBAHUS MPOPOCTKOB, MOJIUBA JUISI )KU3HU KYJIbTYPHBIX pacTeHU. [ maponoHuka.
®dortocunres. JIuCT — opran BO3AyIIHOro MUTaHUs. 3HaUeHre (POTOCHHTE3a B IPUPOJIE U B )KU3HU YEJIOBEKA.

JAbIxaHue pacTeHus.

JIpIxaHue KOpHsA. PhIXileHue IOuYBBI Ul YIYYIICHUS AbIXaHUsS KOpPHEH. Y CIIOBHUs, NMPENATCTBYIOIINE JBIXaHUIO KOpHEW. JIMCT Kak OpraH JbIXaHUs
(ycteuunblii anmapart). Iloctymnenue B nuct armocdepHoro Bo3ayxa. CuilbHas 3ambUIEHHOCTh BO3[yXa, KaK MPEMATCTBUE JJIS JBIXaHUS JIUCTHEB.
Crebenp Kak opraH JbIXaHUs (HaJM4Me YCTHUI[ B KOXHIlE, yeueBHUYeK). OCOOEHHOCTH IbIXaHUS pacTeHHil. B3auMOCBsI3b AbIXaHUS PACTEHUS C
¢dboToCHHTE30M.

Tpancnopr BewiecTB B paCTeHHUH.

CBsi3b KJIETOUHOTO CTpOeHHs cTebnsi ¢ ero ¢yHkuusmu. Poct crebns B miuHy. Kierounoe ctpoeHue cTeOisi TPaBSIHUCTOIO PACTEHHS: KOXKHIIA,
MIPOBOIAIINE ITyYKH, OCHOBHAs TKaHb (mapenxuma). Kiierounoe crpoenue cTebiiss IpeBEeCHOTO pacTeHHs: Kopa (mpooka, Jiy0), kamMOuil, IpeBecuHa u
cepaueBuHa. Poct crebiist B Tommuny. [IpoBonsme Tkanu KopHs. TpaHCIOPT BOJBI U MUHEPAIBHBIX BEIIECTB B PACTCHUM (COCYIbI JPEBECHUHBI) —
BOCXOAIMKA TOK. MicmapeHue Bozpl yepe3 crederb U JUCThs (TpaHcnupanus). Perynsanus ncnapeHust BoAbl B pacTeHHH. BinsHue BHEIIHUX YCIOBHMA



Ha WCTapeHue BOJbI. TpPaHCIOPT OPraHUYECKUX BEIISCTB B pPACTCHHH (CUTOBHIHBIC TPYOKH Iy0a) — Hucxonmsmmi Tok. Ilepepacmnpenenenue u
3amacaHue BEUIECTB B pacTeHUU. Beienenue y pactenuil. Jlucroman.

PocT u pa3BuTHE pacTeHus.

IIpopacranue ceMsH. YcinoBus npopacranus ceMsH. [Ioaroroska cemsH k nocesy. PazButue npopocTkoB.

OoOpazoBatenbHble TKaHU. KOoHYC HapacTaHus moOera, pocT KOHUMKA KOpHS. BepXylieuHblit 1 BCTaBOYHBINH pocT. PocT KOpHS U cTe0IIsl B TONIIUHY,
kamOwuii. OOpa3oBaHHE TOIWYHBIX KOJEI[ Y JPEBECHBIX pacTeHui. BnusHue (GUTOrOpMOHOB HA POCT pacTeHHUs. POCTOBBIE JBWKEHHUS PACTCHHA.
Pa3BuTHe nobera 3 NOYKH.

PasmHoxeHne pacteHuid M ero 3HadeHue. CeMmeHHoe (FeHepaTHBHOE) pa3MHOKeHHe pacTeHuid. L[Betkm u comserus. Ombuienue. IlepexpéctHoe
OIbUICHUE (BETPOM, KUBOTHBIMH, BOJION) U camoonblIeHue. [|BoiiHOE orioqoTBopenne. HacienoBanue npu3HakoB 000MX PacTeHU.

BereratuBHOe pa3MHOXKEHUE IIBETKOBBIX PacTEeHU B mpupojie. BeretaTuBHOE pa3MHOKEHNE KYIbTYpHBIX pacTteHul. Kinonsl. CoxpaHeHHe MPU3HAKOB
MaTE€pPUHCKOr0 pacTeHUs. X035MCTBEHHOE 3HAYEHUE BEr€TaTUBHOTO PA3MHOXKECHUS.

Jlabopamopnvie u npakmuueckue pabomeoi.

HabGmntonenue 3a pocToM KOpPHSIL.

Hab6mronenue 3a pocrom mobera.

Onpenenenne Bo3pacta Jepesa Mo CIHILy.

BrisiBrieHne nepeBruKeHUs BOJIbI 1 MUHEPAJIbHBIX BEIIECTB MO JIPEBECUHE.

Habmonenue nporecca BoiAeNIeHUsT KUCIOPO/Ia Ha CBETY aKBAPHYMHBIMH PACTCHHSIMH.

N3ydenue posid peIxjeHus 115l JbIXaHUsI KOPHEH.

OBnanenue npuéMaMu BEreTaTUBHOTO Pa3MHOKEHMSI paCTeHU (UepeHKOBaHHE MOOEroB, YepEHKOBAHUE JIUCTHEB M IPYTrUe) Ha MpUMepe KOMHATHBIX
pacTeHuii (TpaaecKaHIus, CCHITONHsI, OETOHUS, CAaHCEBbEpa U IPYTHE PACTCHHUS).

OmnpeneneHne BCX0KECTH CEMSH KYIbTYPHBIX PACTEHUN U NTOCEB UX B TPYHT.

Habmronienue 3a pocTOM U pa3BUTHEM LIBETKOBOT'O PACTEHHS B KOMHATHBIX YCJIOBUAX (Ha MpuMepe Gacou WM TOCEBHOTO TOpoXa).

Onpenenenue ycaoBUM NpOpacTaHUs CEMSIH.

7 KJ1ace

1.CucremaTuyecKue rpynnbl pacTeHuH

Knaccupukauus pacrenui

BI/II[ KaK OCHOBHAad CHCTCMATHU4YCCKAsA KaTCropus. Cucrema pPaCTUTCIILHOTO MHUPaA. HI/I3I_HI/IC, BBICHIUC CIIOPOBBIC, BLICIIHNEC CCMCHHBIC PACTCHUA.
OcHOBHbIE TaKCOHBI (KaTErOpHUH) CUCTEMATHUKU pacTeHUil (11apcTBO, OTHEN, Kacc, MOPSA0K, CEeMEHCTBO, poll, BU). VicTopust pa3BUTHS CUCTEMAaTHUKH,
OIMMUCAHUC BUIOB, OTKPBITHUC HOBBIX BUIOOB. Pois cucTeMaTHKU B OMOJIOTHH.

Hu3mue pacrennsi. Bonopociau



OO6miass xapakTepucTuka Boaopociei. OTHOKIETOUYHbIE M MHOTOKJIETOYHBIE 3eN€Hble BoAopociau. CTpoeHHE M JKU3HENEATEIbHOCTh 3€JIEHBIX
Boslopocieil. PazMHoeHHe 3en€HbIX Bojopocieil (Oecronoe u mosoBoe). bypele M KpacHble BOJOPOCIH, MX CTPOCHUE M KHU3HEIEATEIHbHOCTb.
3HayeHue BOJOPOCIEH B MPUPOJE U KU3HU YEIIOBEKA.

Beicumme cnoposbie pactenusi. Moxosuanbie (Mxn)

O6mas xapakTepuctuka MxoB. CTpOeHHE U KU3ZHEICSATENbHOCTh 3€lEHBIX M CHarHoBbIX MXOB. [IpHcrnoco0IeHHOCTh MXOB K JKM3HU Ha CHIJIBHO
YBIIQXHEHHBIX IMOYBaX. Pa3MHOXKEHHE MXOB, LIMKI Pa3BUTHS Ha IpUMepe 3eNEHOro Mxa KYyKYIIKMH JIEH. Poiab MXOB B 3a00iayMBaHUU TOYB U
topdoodpazoBanuu. Mcnons3oBanue Topda U IPOIyKTOB €ro NepepadoTKH B XO3IMCTBEHHOM IEATEILHOCTH YeJIOBEKa.

IlnaynoBuansbie (Ilnayns). XBomeBuanbie (XBoum), [llanoporankoBuanbie (Ilanoporaukn)

OO01mas xapakTepuCcTHKA. Y CJI0KHEHHE CTPOCHUS MalOPOTHUKOOOPA3HBIX PACTEHUH IO CPABHEHHIO C MXaMHU.

OCOOCHHOCTH CTPOCHUS W IKHU3HENEATENbHOCTH IUIAYHOB, XBOILEH M TManopOTHUKOB. Pa3MHOXeHHE ManmopoTHHKooOpasHbIX. Lluknm pa3Butus
nanopoTHuka. Poib IpeBHUX ManmopOTHUKOOOpA3HbIX B 00pa3oBaHUMM KaMEHHOIO yIiis. 3HaUY€HHWE MarmoOpOTHHUKOOOpA3HBIX B MPHUPOJE U KU3HU
4eJI0BEKa.

Breicuine cemeHHble pacTeHus. I'oiocemeHHbIe

OOmrast XxapakTeprcTuKa. XBOWHBIE pacTeHus, UX pasHooOpaszue. CTpoeHUE U KU3HEACATEIbHOCTh XBOWHBIX. Pa3MHOXKEeHNE XBOWHBIX, LIUKIT Pa3BUTHS
Ha MPUMEPE COCHBI. 3HAYCHUE XBOMHBIX PACTEHUI B MPUPOJIC U KU3HU YEIOBEKA.

IHokpbiTOCceMeHHBbIE (IBETKOBbIE) PACTEHUS

O6mas xapaktepuctrka. OCOOCHHOCTH CTPOCHUS U KHU3HEACSITEIbHOCTH MOKPBHITOCEMEHHBIX KaK HauOoliee BBICOKOOPTaHM3OBAHHOW TIPYIIIIBI
pacteHuii, ux rocnoacTBo Ha 3emie. Kinaccudukanus mokpsITOCEMEHHBIX pacTeHHit: kinace [IBynonbHble U Kiace OqHonoabHbIe. [Ipu3Haku KiaccoB.
[{mkn pa3BUTHS TOKPHITOCEMEHHOIO PACTEHUSI.

CemelicTBa NOKPBITOCEMEHHBIX* (LIBETKOBBIX) PACTeHHIt
XapaktepHble TIpuU3Haku cemencTB kiacca JIBymombHbie (Kpectousernsie, nnu KamyctHbeie, Po3onBernsie, ninn Po3oBbie, MOTBUIBKOBBIE, WIH
Bbo6osrie, [lacnénoBbie, CrnoxxHOIBETHBIC, WM AcTpoBble) U kinacca OmgHonmonbHble (JIuneiinbie, 3naku, unu MaraukoBeie) **. MuorooOpasue
pactenuil. Jlukopactyniue npeacTaBuTean ceMencTB. KynbTypHble TpeacTaBUTENN CEMEMCTB, X UCIIOIb30BAHUE YEITOBEKOM.

* M3yvaroTcss TpH CeMEWCTBa PACTEHHM MO BHIOOPY YYHTENsl ¢ y4E€TOM MECTHBIX YCIOBUH. MOXXHO HCHOJIB30BAaTh CEMEWCTBA, HE BOIICAIINE B
nepeyeHb, €CIIM OHU SBJISIOTCS Hanbosiee pacnpocTpaHEHHBIMU B JAHHOM PETHOHE.

** Mopdonornueckasi XapakTepHCTUKa U ONpeieNIeHHe CeMEUCTB Kinacca /[ByionpHbIe U ceMeicTB Kiacca OHOIONBHBIE OCYIIECTBISETCS Ha
7a00paTOPHBIX M MPAKTHYECKUX pabOTax.

Jlabopamopnvie u npakmuyeckue pabomul

N3ydeHnue cTpoeHus: OJHOKIETOUHBIX BOJOPOCE (Ha MpUMepe XJIaMHIOMOHA/IbI U XJIOPEILIBI).

N3ydyeHne cTpoeHuss MHOTOKJIETOUYHBIX HUTYATHIX BOAOPOCIIEH (Ha MpUMEpe CIIUPOTUPHI U YIOTPUKCA).

W3ydyeHne BHEUTHETO CTPOCHUS MXOB (Ha MECTHBIX BHJIaX).

W3ydyeHne BHENTHETO CTPOECHHUS NTAIIOPOTHUKA WJIN XBOLIA.

W3ydeHue BHEUTHETO CTPOCHUSI BETOK, XBOU, IIIUIIEK U CEMSIH F'OJIOCEMEHHBIX PACTeHU (Ha MPUMEPE €11, COCHBI WJIN JTUCTBEHHHULIBI).

N3yuyeHune BHELIHETO CTPOEHUS ITIOKPBITOCEMEHHBIX PACTEHUM.

N3yuenne nmpusHakoB npenacraBureneil cemerictB: Kpectousernsie (Kamyctasie), Po3onsernsie (Po3oBrie), MoTeuibkoBbie (boOoBbie), [Tacnénorsie,
CrnoxnongetHble (ActpoBble), JIunelinsie, 3naku (MATIMKOBBIE) HA repOapHBIX U HATYPAJIbHBIX 00pa3Iax.

Omnpenenenue BUIOB pacTeHUH (Ha mpuMepe TPEX CEMENCTB) C UCIIOIb30BAHUEM OIPEACIIUTENEH PACTCHUI WIIH ONIPEICIUTEIbHBIX KapTOYCK.



2.Pa3BuTHE pacTUTEIHLHOr0 MUPa HA 3eMJie

OBOJIOIIMOHHOE pPa3BUTUE pACTUTENbHOrO Mupa Ha 3emsie. CoxpaHEHHME B 3€MHOM KOpPE PpACTUTENBHBIX OCTaTKOB, MX Hu3ydeHue. «OKuBble
HCKOINIaeMbIe» pacTUTENbHOrO 1apcrBa. JKusHp pacteHuil B Boje. IlepBbie HazemHble pacTeHHs. OCBOEHHUE PACTEHUSIMU CYIIU. DTamlbl Pa3BUTHUSA
HA3E€MHBIX PACTEHUI OCHOBHBIX CUCTEMATUUYECKUX Ipynn. BeiMepiune pacTeHus.

DKCKypcuu unu 6U0e0IKCKypcuu

PasButue pactutenbHOro Mupa Ha 3emiie (3KCKYpCusl B MaJ€OHTOJIOTMUECKUM WM KpaeBeTUeCKUi My3eil).

3.PacTreHusi B MIPUPOJHBIX COO0IIECTBAX

Pactenus u cpena obutanus. Dxonoruueckue (Gakropbl. PacTeHus u yclioBUsl HEXXMBOHM MPHUPOJBL: CBET, TEMIEpaTypa, Biara, arTMoc(epHbIil BO3IyX.
Pactennst m yciaoBusi KWUBOW TPHUPOJIBI: MPSIMOE W KOCBEHHOE BO3JCHCTBHE OpraHM3MOB Ha pacteHus. [IpucrocoOieHHOCTh PacTeHHWl K cpeje
obutanus. B3aumocss3u pacTeHHid MEXy COO0H U ¢ APYTUMH OpTaHU3MaMHU.

Pactutenbnbie coolmiecTBa. BuaoBoii coctaB pacTUTENbHBIX COOOIIECTB, Tpeodaatoiie B HUX pacTeHus. Pacnpesenenue BUAOB B PACTUTENbHBIX
cooOmiectBax. Ce30HHbIE M3MEHEHHUSI B KHM3HH PACTHTEIBHOro coodmiecTBa. CMEHa pacTHTENBHBIX COOOIIECTB. PacTUTENbHOCTH (pacTUTENbHBIN
MMOKPOB) MPUPOAHBIX 30H 3eMiu. Diopa.

4.PacTeHus U YeJIOBEK

KynbrypHble pacTeHust u ux npoucxoxjaeHue. LleHTpbl MHOrooOpasus U MpOUCX0XKACHUS KYIbTYPHBIX pacTeHui. 3emnenenue. KynbTypHble pacTeHUs
CEeNTbCKOXO03SHICTBEHHBIX YrOJUil: OBOUIHBIC, IJIOJIOBO- SATOAHBIE, MOJeBbIe. PacTenus ropoaa, ocoOeHHOCTh ropoackoit ¢iopsl. [lapku, neconmapku,
CKBephl, O0TaHndeckue canbl. JlekopatuBHoe 11BeTOBOICTBO. KoMHATHBIE pacTeHMs, KOMHATHOE 1[BETOBOACTBO. [locnencTBus AesITENbHOCTH YeloBeKa
B 9KocHucTeMax. OxpaHa pacTUTEIBHOr0 MUpa. BoccTaHOBNIEHHE YHMCIIEHHOCTH PEIKUX BUIOB PACTEHHI: 0c000 OXpaHseMble IPUPOIHBIE TEPPUTOPUH
(OOIIT). Kpacnas xaura Poccun. Mepsl coxpaHeHHsI paCTUTEILHOTO MUpA.

DKCKypcuu unu 8U0eoIKCKypcuu

N3ydenune cenbCKOX03CTBEHHBIX PACTEHU PETHOHA.

N3yueHune COpHBIX paCTEHUI pEeruoHa.

5. I'puobl. JInmaiinuku. bakrepuun

I'pubbl. OOmas xapakrepuctuka. llnsnodnsle TpuObl, MX CTpPOCHHE, MUTaHHE, POCT, pa3MHOXKeHHe. ChenoOHble W SAOBUTHIE T'puObl. Mepsl
npodunakTuku 3a00JI€BaHNM, CBA3aHHBIX ¢ rpu0aMu. 3HaUeHHE HUISAIIOYHBIX TPHOOB B MPUPOAHBIX COOOIIECTBAX U )KU3HU uesoBeka. [IpomblnieHHOe
BBIpAIIMBAHUE NUISTIOYHBIX TPUOOB (IIIAMITMHBOHBI).

[InecueBbie rpuldsl. JposxxxkeBbie rpuObl. 3HaUECHUE MJIECHEBBIX U JIPOAOKEBBIX TPUOOB B MPUPOJIE U KU3HU YeoBeka (muieBas U (apmareBTHIecKast
IIPOMBIIIJIEHHOCTD U JIp.).

[Tapasutnueckue rpuObl. PasHOOOpa3uwe W 3HaueHWE Napa3UTUUYECKUX TPHUOOB (TOJIOBHS, CIOpPBIHBS, (utodTopa, TpyroBHK U np.). boprba ¢
3a00JIeBaHUSIMHU, BBI3LIBAEMBIMU MAPA3ZUTHUECKUMU TPUOAMH.

JInmaiftHuK — KOMIUIEKCHBIE Oopranu3Mbl. CTpoeHue TUIIaiHUKOB. [IuTanue, pocT U pa3MHOXKEHHE JIMIIANHUKOB. 3HAYEHHE JIMIIAWHUKOB B PUPOJIE
U )KM3HU YE€JIOBEKa.

baktepun — posimepubie opranu3mbl. OOmias XapakTepucThka OakTepuil. baktepuanbHas kieTka. PasmHokeHue Oakrtepwii. Pacripoctpanenme
Oaktepuii. PasHooOpasue Oakrepuil. 3HayeHue OakTepuil B NPUPOAHBIX cooOIiecTBax. boyie3HEeTBOpHBIE OakTepuu U Mepbl MPOPUIAKTUKU
3a0071€BaHUM, BBI3BIBAEMBIX OaKTepHusIMU. bakTepun Ha ciyk0e y ueroBeka (B CeTbCKOM XO03SMCTBE, MPOMBIIIJICHHOCTH).

Jlabopamopnvie u npakmuyeckue pabomul

N3yuenne cTpoeHHs OJHOKIETOUYHBIX (MYKOP) U MHOTOKJIETOUHBIX (MTEHUIIUIIT) IJIECHEBBIX TPHOOB.



W3ydenune cTpoeHus IIOA0BBIX Te HUISIIOYHBIX TPUOOB (MJIM M3y4eHHeE IUISMOYHbBIX TPUOOB Ha MYJIsKax).
N3yuyenue cTpOeHHUs JINIIAHHUKOB.
Nzyuenune cTpoenust 6akTepuii (Ha TOTOBBIX MHUKPOTIpETapaTax).

8 kiaacce

1.KuBOTHBIN OpraHusm

3o05i0THsI — HayKa O XHUBOTHBIX. Paznensl 300morun. CBs3b 300JI0TUM C APYTUMU HAyKaMU U TeXHUKOW. OOIIMe MpU3HAKU KUBOTHBIX. OTIUYHS
YKUBOTHBIX OT pacTeHuii. MHOT00Opa3ue >KUBOTHOT'O MHPA.

OMHOKIIETOYHBIC 1 MHOTOKJIETOYHBIC )XHBOTHBIE. DOpMa Tena KUBOTHOTO, CHMMETPUS, pa3Mepsl Tena u ap. KuBoTHas kiieTka. OTKPHITHE JKUBOTHOM
kietku (A. JleBenryk). CTpoeHue >KMBOTHOM KIJIETKHM: KJIE€TOYHAs MeMOpaHa, OpPraHoOHMAbl TEPEABIKEHHUS, SIIPO C SAOPHIIIKOM, IUTOIIa3Ma
(MHTOXOHIpUH, MUIICBAPUTEIHHBICE U COKPATUTEIbHBIC BAKYOJH, JTH30COMBI, KJIETOYHBIN 1eHTp). [Ipomeccel, mpoucxonsmme B kietke. JleneHue
KJIeTKU. TKaHU )KUBOTHBIX, UX pasHOoOpa3ue. Opranbl U CUCTEMBI OPTraHOB KUBOTHBIX. OpraHu3M — €IUHOE 1eN0e.

Jlabopamopnvie u npakmuyeckue pabomul

HccnenoBanue noj MUKpOCKOIIOM TOTOBBIX MUKPOIPENAPaTOB KJIETOK M TKaHEH KUBOTHBIX.

2.CTpoeHue H JKM3HeAeATeJbHOCTh OPraHU3Ma KUBOTHOI O™

*(Tembl 2 © 3 BO3MOXHO MEHSATH MECTaMH IO YCMOTPEHHIO YYMTENs, pacCMaTpuBas COACp)KaHME TeMbl 2 B KadecTBe OOOOMMICHMs y4yeOHOTO
MaTepuaa)

Onopa u ABUKEeHHE )KNBOTHBIX.

Oco0eHHOCTH THAPOCTATHUECKOTO, HAPYKHOT'O M BHYTPEHHETO CKEJIeTa y )KUBOTHBIX. [lepeiBikeHre y OTHOKJIETOYHBIX (aMEOOBUIHOE, KI'YTHKOBOE).
MpliieuHble IBUKEHUSI Y MHOTOKJIETOYHBIX : TTOJIET HACEKOMBIX, MTHULL; TJIaBaHKUE PBIO; ABMXKEHUE TI0 CYIle TTO3BOHOYHBIX JKUBOTHBIX (IT0JI3aHHE, O€T,
X0160a U Ap.). Per4akHbie KOHEYHOCTH.

IluTanue u nuIeBapeHue y ;KUBOTHBIX.

3nauenue nutanud. [lutanue u nuieBapeHne y npocTeimmx. BHyTpUIOIOCTHOE U BHYTPUKIIETOUYHOE MUIIEBApPEHUE, 3aMKHYTasl K CKBO3HAs
MUIIeBapUTEeIbHAs cucTeMa y 0ecrio3BOHOUHBIX. [IMIIeBapuTeNbHbII TPAKT y MO3BOHOYHBIX, MMUILIEBAPUTEIbHBIC XKele3bl. DepMeHTHI.

Oco0eHHOCTH MUILEBAPUTENFHON CUCTEMBI y IPEJCTaBUTENICH OTPSAI0B MIEKOITUTAIOIIUX.

JIbIXxaHue ;KUBOTHBIX.

3HaveHue apixanus. ['a3000MeH yepe3 BCIo MOBEpXHOCTH KieTku. JKabepHoe apixanue. Hapykubie u BHyTpeHHHE ka0pbl. KoxkHoe, TpaxeiiHoe,
n€rovHoe npixanue y ooburarenei cymu. OcoOeHHOCTH KOKHOTO JAbIXaHUs. POJib BO3IYIIHBIX MEIIKOB Y MTHII.

TpancnopT BelecTB y *KUBOTHBIX.

Ponb Tpancnopra BeniecTB B OpraHu3Me KUBOTHBIX. 3aMKHYTasi U HE3aMKHYTasi KpOBEHOCHBIE CHCTEMBI Yy 0ecrio3BOHOUHBIX. Cep/ilie, KpOBEHOCHBIE
cocysl. CHUHHOM 1 OPIOIIHOM COCY/bI, KAMIIIAPHI, «JIOKHBIE CEpALa» Y N0KIEBOro 4epBsi. OCOOCHHOCTH CTPOCHUS HE3aMKHYTOW KPOBEHOCHOM
CUCTEMBI Y MOJUTFOCKOB U HaceKoMbIX. Kpyru kpoBooOpalieHus 1 0COOEHHOCTH CTPOCHHUS Cepliel] Y TO3BOHOYHBIX, YCIOKHEHHE CUCTEMBI
KpPOBOOOPAIICHHUS.

Bbienenue y ;KHBOTHBIX.



3HaueHuE BBIJCJIICHNS KOHEYHBIX MPOTIYKTOB 0OMeHa BeecTB. COKpaTUTENbHbIE BAKYOIH Y IPOCTEHIINX. 3BE31UaThle KIETKU M KaHAJIbLIBI Y TNIOCKUX
4epBeld, BBIICTUTENbHBIC TPYOOUKH U BOPOHKHU y KOJIhYATHIX YepBeid. MallbIIUTHEBBI COCYABI Y HACEKOMBIX. [[0YKH (TYJIOBUIITHBIC U Ta30BbHIC),
MOYETOYHUKH, MOUEBOH MY3bIPb Y MO3BOHOYHBIX KUBOTHBIX. OCOOEHHOCTH BBIACICHUS Y NITHUL], CBI3aHHBIE C MOJETOM.

IlokpoBbI Tes1a y :KUBOTHBIX.

[ToxpoBbI y 6€CTI03BOHOYHBIX. Y CIIO)KHEHHE CTPOEHUS KOKU y TO3BOHOUYHBIX. Koska Kak opraH BelieneHus. Ponb koxu B Temiootaaye. [IponsBoansie
koxu. CpencTBa MacCUMBHOW U aKTUBHOM 3alUTHI Y )KUBOTHBIX.

Koopaunanus u peryasinus :Ku3HeAesiTeJIbHOCTH Y ’KUBOTHBIX.

PaznpaxuMocTh y OTHOKJIETOYHBIX )KUBOTHBIX. Takcuchl (poTtoTakcuc, TpodoTakcuc, xeMoTakcuc u ap.). HepBuas perynsauus. HepBaas cucrema, eé
3HaueHne. HepBHas cuctema y 6ecrio3BOHOYHBIX: ceTuaras (nuddys3Has), cTBOIOBas, y3aoBas. HepBHas cuctema y mo3BOHOYHBIX (TpyOuaTas):
TOJIOBHOM M CIIMHHOM MO3T, HEPBHI. Y CJIOKHEHHUE TOJIOBHOTO MO3Ta OT PhIO 10 MiekonuTarmuX. [TosBiaeHre OOMbIINX MOMyIIaApHiA, KOPbI, 60po3T 1
W3BUIMH. ['yMopanbHas perymsaius. Poias TOpMOHOB B JKU3HU KUBOTHBIX. [lostoBbIe ropMoHEl. [TosoBoit aumopdu3m. Opranel 4yBCTB, NX 3HAUYCHHE.
Peneniropsr. [Ipocteie u crnoxxubie (paceTouynble) ria3za y HaceKoMbIx. OpraH 3peHus U CiiyXa y 03BOHOYHBIX, UX yciaoxHeHne. Opranbsl 0OOHSHUS,
BKyca U Ocsi3aHMsI y 0€CITIO3BOHOYHBIX U MIO3BOHOYHBIX KUBOTHBIX. OpraH O0KOBOM JTUHUH Y PHIO.

IToBeneHue :KUBOTHBIX.

Bpoxnaéanoe n mpuodperéHHoe nopeneHne (MHCTUHKT U HaydeHue). Hayuenue: ycinoBHbIE pediIeKChl, HIMIPHUHTHHT (3aredaTieHue), HHCANT
(moctmxenue). [loBenenue: numeBoe, 000POHUTENLHOE, TEPPUTOPHATIBHOE, OpadHOE, nccieaoBaTebekoe. CTUMYIIBI TOBEACHHUS.

Pa3mHo:keHUe U pa3BUTHE )KMBOTHBIX.

Becnonoe pa3MHOXKEHUE: J1eleHne KIETKA OJHOKJIETOYHOTO OpraHu3Ma Ha JBe, moukoBaHue, pparmenranus. [lonoBoe pasmuoxenue. [IpenmyiecTBo
nmosioBoro pasmHokeHusl. [lonoBwie »kenesbl. SAAnunuku u cemeHHuKH. [lonoBwie kieTku (rametsl). OmiogorBopenue. 3urota. [lapreHorenes.
3apogsieBoe pazputue. CTpoeHue siiia NTULBL. BHYTpHyTpoOHOE pa3BUTHE MIIEKONMUTAIOMUX. 3apoibliieBblie obosnouku. Ilmanenra (merckoe
Mecto). [lynounsiii kaHatuk (mynoBuHa). [locTaMOpHOHAIBHOE pa3BUTHE: TIPsMOE, HenpsiMoe. Metamopdo3 (pa3BUTHE C MIPEBPAIICHUEM): TTOJTHOE U
HEIOJIHOE.
Jlabopamopuvie u npakmuyeckue pabomuol

O3HakoMJIEHUE C OpraHaMH OINOPHI U JBUKEHUS Y )KUBOTHBIX.

N3ydenne cnocoOOB MOTIONMIEHUS TUIIN Y dKUBOTHBIX.

N3yuenue crnocoOOB IbIXaHHs Y )KUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMAaMU OpTraHOB TPAHCIIOPTA BEUIECTB Y )KUBOTHBIX.

N3y4yeHne NoKpOBOB TeNIa y KUBOTHBIX.

N3ydenue opraHoB YyBCTB Y )KMBOTHBIX.

®opMUpOBaHUE YCIOBHBIX PE(PIEKCOB Y aKBAPUYMHBIX PHIO.

CrpoeHue siiilia 1 pa3BUTHE 3apPOJIbIIIA NTHIIBI (KYPHUIIBI).

3. CucreMaTn4yecKHe rpynnbl ;KHBOTHBIX

OcHOBHbIE KATeropuu CUCTEMATHKHU KUBOTHBIX.

Bun xak ocHOBHasi cMCTeMaTHUeCKas KaTeropus KUBOTHBIX. Kitaccudukanust ) uBOTHBIX. CHcTeMa )KUBOTHOTO Mupa. CHcTeMaTHYeCKHe KaTeropuu
KUBOTHBIX (LIapCTBO, THUI, KJacc, OTPsAl, CEMENCTBO, PO, BUI), UX comoAaunHeHue. bunapHas HoMmeHkinaTypa. OTpaxkeHHe COBPEMEHHBIX 3HAHUH O
MIPOUCXOXKACHUU U POJICTBE KUBOTHBIX B KJIIACCU(DUKAIINH KUBOTHBIX.

OnHOKJ/IETOYHBbIE )KMBOTHbIE — MPOCTeiue.



CtpoeHue u )KU3HEAEATEIbHOCTD MpocTeimux. MecrooOuTtanue u 0opa3 xu3Hu. O0pazoBaHuE HMUCTHI MPU HEOIATOMPHUATHBIX YCIOBUSAX CPEbI.
MHuoroo6pa3zue npocTelmux. 3HauyeHne MPOCTEHIINX B MPUPOJE U KU3HU 4eloBeKa (00pa3oBaHME OCAJOYHBIX MOPOJ, BO3OymuTenHn 3a00JieBaHUM,
cumbuoTuueckre BuAbl). [lyTm 3apakeHus uenoBeka M Mepbl NPO(UIAKTUKH, BbI3BIBAEMbIE OJHOKJIETOYHBIMU >KUBOTHBIMU (MassIpUNHBIHN
TJ1a3MOIUH ).

Jlabopamopuvie u npakmuyeckue pabomuol

Hccnenoanue crpoenus nHdy3opun-Tyhenbku v HabMoIeHue 3a e€ repeIBmKeHneM. M3yueHne xeMoTakcuca.
MHoroo6pa3ue mpocTelux (Ha TOTOBBIX MperapaTax).

N3roroBneHne Moaeny KISTKU MpocTeiiiero (aMeéonl, HPY30puu-Ty(EIbKA U Ap.).

MHorokJieTouHble ;KUBOTHbIE. KnleyHono10cTHbIe.

Oobmas xapakrepuctuka. Mecroooutanue. OCOOEHHOCTH CTPOCHHUS U KUZHEICATEIILHOCTH. DKTOIEpMa U SHTOIepMa. BHYTPHUIIOIOCTHOE U KIIETOUYHOE
nepeBapuBanue nunu. Perenepanus. Peduexc. becnonoe pazmuoxenue (moukoBanue). [TonoBoe pasmuoxkenue. I'epmadpoautusm. PaznensHomnosnbie
KHIIIEYHOIOJIOCTHBIE. MHOT000pa3ue KUIIEYHOIIOJIOCTHBIX. 3HAYCHHE KUIIIEYHOIIOJIOCTHBIX B MIPUPOJIC U KU3HH UenoBeka. KopanioBble MONUITBI U UX
poJib B puoodpazoBaHuM.

Jlabopamopnvie u npakmuyeckue pabomul

HccnenoBanue cTpoeHus MPECHOBOAHON TUAPHI U €€ epeIBUKEHUS (LIKOIbHBIN aKBapruyM).
HccnenoBanme nutanus THAPHI JaQHUSIMHI U UKIOMAMHU (IIIKOJIBHBIA aKBApUYM).
N3roroBieHne MoJeIu MPECHOBOIHON TUIPHI.

Ilnockne, Kpyribie, KOJIbYaThIe YEPBH.

OO6mas xapakrepuctrka. OCOOCHHOCTH CTPOEHUS W KH3HEIEATEIbHOCTH IUIOCKHX, KPYIJIBIX M KOJhYaThIX dYepBeil. MHorooOpaswe depBei.
[TapazuTuyeckue MIOCKHE M KPyTJble uepBH. LIMKIBI pa3BUTHS MEYEHOUHOTO COCANBIINKA, OBIYBETO LEMHs, YeJoBeYecKol ackapuabl. YepBH, ux
MPUCIIOCOOJICHHST K TMapasuTU3My, Bpell, HAaHOCHMBIM YelOBEKY, CEIbCKOXO3SMCTBEHHBIM PACTEHUSM U JKUBOTHBIM. Mephl MO MpenynpexaeHUIO
3apaKeHUsI Mapa3suTHIECKUMHU YepBsiMH. Poib uepBel kak mouyBo0Opa3zoBaTeiei.

Jlabopamopuvie u npakmuyeckue pabomuol

HccnenoBanme BHEIIHETO CTPOCHHUS TOKIEBOTO uepBsi. HaOmroaeHne 3a peakiyueit 10K IeBOro 4YepBs Ha pa3IpaskUTeIH.
HccnenoBanue BHYTPEHHETO CTPOEHUS JOXKAEBOI0 YepBs (Ha TOTOBOM BJIAKHOM Ipenapare ¥ MUKpOIpernapare).
N3ydenne nmpucnocoOaeHmi mapa3uTHIeCKNX YepBeil K MapasuTU3My (Ha TOTOBBIX BIIAXKHBIX M MUKPOTIpEaparax).
YnenucroHorue.

Ob6mas xapaktepuctuka. Cpenpl ku3HU. BHelmHee W BHYTPEHHEE CTPOCHHE WICHHCTOHOTMX. MHOrooOpasme dieHUCTOHOTuX. lIpeacraBurenu
KJIaCCOB.

Pakoo6pazubie. OcOOEHHOCTH CTPOSHUS U JKU3HEIEATEIHPHOCTH. 3HAUEHUE PAKOOOPA3HBIX B MIPUPOJIE U )KU3HU YEIOBEKA.
[Taykoob6pa3ubie. OCOOEHHOCTH CTPOEHUS M KU3HEICSITEIbHOCTH B CBSI3U C JKU3HBIO Ha cyme. Kienm — BpeauTtenu KyJabTypHBIX PACTEHHM U MephbI

60pb0bl ¢ HUMH. [lapazuThueckue Kiem — BO30YAMTENM W MEPEHOCUYMKH ONAcHBIX Oose3Hed. Mepbl 3amuThl OT Kiemeld. Ponb kiemiei B
MMOYBOOOPA30BAHUM.

Hacexombie. OcoOOEHHOCTH CTPOCHUS M KHU3HEICATEIbHOCTH. Pa3MHOXKEHHE HACEKOMBIX M TUIBI pa3BUTHSA. OTpsanasl HaceKOMbIX™: [IpsMOKpBLIbIE,
PaBHokpbiibie, Tlomyxectkokpbuible, Yemryekpouiblie, Xectkokpbuible, [lepenonuarokpsuibie, JIBykpbuibie u ap. Hacekomble — mnepeHOCUMKH

BO36y,Z[HTeJIeI>'I " 1apasuThbl YCJIOBCKA U JOMAIIHUX KUBOTHBIX. HaCCKOMBIe-Bpe,Z[I/ITGJII/I caza, oropoaa, 1moJid, Jeca.



Hacekomble, CHMXaromue YHUCIEHHOCTh BpeauTened pacteHui. lloBeneHne HACEKOMBIX, MHCTUHKTBL. Mepbl MO COKpAlIeHUI0 YHUCIEHHOCTH
HaCEKOMBbIX-BpeauTeneil. 3HaueHHe HACEKOMBIX B IPUPOJIE U )KM3HU YEJIOBEKa.

*OTpsiibl HACEKOMBIX M3Yy4aloTcsi 0030pHO MO YCMOTPEHHUIO YUUTENs B 3aBUCUMOCTH OT MECTHBIX ycioBui. bojee monpo6HO u3yyaroTcs Ha IpUMepe
JIBYX MECTHBIX OTPSIOB.
Jlabopamopuvie u npakmuyeckue pabomuol

HccnenoBanue BHEIIHETO CTPOCHHSI HACEKOMOTO (Ha IPUMEPE MaCKOT0 JKyKa W APYTUX KPYITHBIX HACEKOMBIX-BPEAUTETICH ).

O3HaKOMJICHHE C PA3IMYHBIMUA TUIIAMH Pa3BUTHSI HACEKOMBIX (Ha MpUMepe KOJIEKLINMT).

Moo cku.

O6mas xapakrepucTtika. MecrooOuTanue MouUTIOCKOB. CTpoeHue U MPOLECCHl KUZHEACATEIbHOCTH, XapaKTepHbIe JIsl OPIOXOHOTHX, ABYCTBOPYATHIX,
TOJIOBOHOTHUX MOJUTIOCKOB. UepThl NMpUCIOCOOICHHOCTH MOJUTIOCKOB K cpeie obuTaHus. Pa3zMHOXEHHE MOJUTIOCKOB. MHOroo0pasue MOJITIOCKOB.
3HaueHue MOJUTIOCKOB B MPUPOJIE U KU3HU YETIOBEKa.
Jlabopamopnvie u npakmuyeckue pabomul

HccnenoBanue BHEIIHEr0 CTPOSHHS pAaKOBUH IIPECHOBOIHBIX U MOPCKUX MOJUTIOCKOB (PaKOBHHBI 0€33yOKH, MEPIOBHULIbI, IPYJOBUKA, KATYIIKU U JIp.).
Xopaossbie.

OO6mas xapakTepucThKa. 3apoAbIIIEBOE pa3BUTHE XOPAOBBIX. CucTemaTudeckue rpymmbl XopaoBbix. [loarun becuepennbie (mantetHuk). [Toarum
Uepenueble, unu [103BOHOUHBIE.

Ppi0bI.

OOmrast xapakTepucTuka. MecTooOuTaHne W BHEIIHee cTpoeHHe pbi0. OCcOOEHHOCTHM BHYTPEHHETO CTPOCHHUS M IPOIIECCOB KHU3HEIEATENbHOCTH.
[Tpucnoco0aeHHOCTH phIO K yCIoBUSIM 0O0uTaHUsA. OTIMUKS XPSIIEBBIX PhI0 OT KOCTHBIX pbI0. PasMHOMKEHUE, pa3BUTHE U MUTPAIUs PHIO B TIPUPOJIE.
Mmoroo0pasue pb10, OCHOBHbBIE CUCTEMAaTHUECKUE TPYIIBI phI0. 3HauUeHHe PBIO B IPUPOJIE U )KU3HU YeIOBeKa. X03AHCTBEHHOE 3HAUCHHE PHIO.
Jlabopamopusie u npakmuyeckue pabomuol

HccnenoBanue BHEIIHETO CTPOCHHS 1 OCOOSHHOCTEH MepeIBUKCHUSI PHIOBI (Ha MPUMEPE KUBOU PHIOBI B OaHKE C BOJIOM).

HccnenoBanue BHYTPEHHETO CTPOSHUS PHIOHI (Ha MpUMEpEe TOTOBOTO BIAKHOTO Tperapara).

3eMHOBO/IHBIE.

Obmas xapakTtepuctuka. MecTtooOuTaHue 3eMHOBOJHBIX. OCOOEHHOCTH BHEIIHETO M BHYTPEHHEr0 CTPOCHHUS, MPOIECCOB >KU3HEIEATEIbHOCTH,
CBSI3aHHBIX C BBIXOJOM 3€MHOBOIHBIX Ha cymry. [Ipucrmoco0iIeHHOCTh 3€MHOBOJHBIX K JKM3HM B BOJE M Ha cymie. PasMHOXKEHUE W pa3BUTHE
36MHOBO/IHBIX.

MHuoroo6pasue 3eMHOBOAHBIX U UX OXpaHa. 3HAYCHHUE 36MHOBOJIHBIX B IPUPOJIC U )KU3HH YEIIOBEKA.

IIpecmpbikaommecs.

OO6mas xapaktepuctuka. Mecrooburanue mpecMbikaomuxcs. OCOOCHHOCTH BHEITHETO M BHYTPEHHETO CTPOEHUS MpecMbIkaromuxcs. [Iporecch
KHU3HEICSTENbHOCTH.

[TpucnocoOIeHHOCTh TMPECMBIKAIOMIMXCS K JKM3HM Ha cyme. Pa3MHOXeHMe M pa3BUTHE NpecMblkaommxcs. Perenepauus. MuorooOpasue
MIPECMBIKAIONINXCS U X OXpaHa. 3HAaYeHHE MTPECMBIKAIOIINXCS B IPUPOJIE U KU3ZHU YETIOBEKa.

I TuubI.

O6mas xapakTepuctuka. OcoOOEHHOCTH BHEIIHETO cTpoeHus NTull. OCOOEHHOCTH BHYTPEHHETO CTPOCHHS U MPOLECCOB >KU3HEAEATEIbHOCTH MTHUIL.
[Tpucnocobnenus ntun k nonéry. [losenenue.



Pazmuoxxenue u pazputue ntuil. 3abotra o moromcTBe. Ce30HHBIC SBJICHUS B KU3HHM NMTHUI. MUTpaly NTHI], UX H3ydeHHe. MHOrooOpasue MTHII.
DKkojoruveckue rpynmnsl nTUI*. [Iprcnoco0IeHHOCTh NTHIL K Pa3JIMYHBIM YCIIOBUSM Cpe/ibl. 3HAUEHUE NTHII B IPUPOJC U KU3HU YETIOBEKa.
*MHoroo0pasue NTuI U3y4aeTcs Mo BbIOOpY YUUTENs Ha MpUMepe TPEX SIKOJIOTMUECKUX TPYIII ¢ YIETOM paclpOCTPaHEHHUSI ITUIL B CBOEM PETHOHE.
Jlabopamopnvie u npakmuyeckue pabomul

HccnenoBanue BHEIIHEr0 CTPOSHUS U IEPHEBOT0 MOKPOBaA NMTHUIL (Ha IPpUMepe uydesia NTHIl U Habopa MepheB: KOHTYPHBIX, yXOBBIX U MyXa).
HccnenoBanme ocoOEHHOCTEW CKENeTa MTHUIIBI.

MiexkonuTalonue.

Oobmas xapakrepuctuka. Cpeasl )KU3HU MieKonmuTamMuX. OCOOCHHOCTH BHEIIHEr0 CTPOSHUS, CKelleTa M MYCKYJIAaTypbl, BHYTPEHHETO CTPOCHHS.
[Tporieccrl KU3HENCATEIBHOCTH. Y CIIOKHEHNE HepBHOM cucTembl. [loBenenne Miuekonuramumx. PasMHoxkeHrne u pa3BuTHE. 3a00Ta 0 TOTOMCTBE.
[TepBo3Bepu. OaHomnpoxonusie (sineknaaymue) 1 Cymuateie (Hu3Me 3Bepu). [nanentapapie MiiekonuTaronpe. MHOrooOpasue MISKOMUTAIOIINX.
Hacexkomosimabie u Pykokpsiisie. ['pei3yHbl, 3aiinieoopasnsie. Xuniabie. Jlactonorune nu KutooOpasuwie. [lapHokomnbiTHRIe M HemapHOKOIBITHBIE.
[Tpumatsr*. CemeiicTBa oTpsia XHIHbIe: COOaUbH, KOIIAYbH, KYHbH, MEIBEKbH.

3HavYeHNE MJICKOMUTAIOIINUX B IPUPOJIE U JKU3HU YeIoBeKa. MIIEKOMHUTAIONINE — TMEPEHOCYMKH BO30yIUTENEH OMacHbIX 3a00neBaHuid. Mepbl O0pBOBI
¢ rpeI3yHaMu. MHOTOOOpa3ue MIIEKOITUTAIONINX POJHOTO Kpasi.

*U3yuaroTcst 6 OTps10B MIEKOMUTAIOIINX HA TPUMEPE ABYX BHIOB U3 KKJOTO OTPsAJIa MO BEIOOPY YUUTES.

Jlabopamopnvie u npakmuyeckue pabomul

HccnenoBanme 0coOOEHHOCTEN CKeleTa MIEKOIIUTAOIINX.

HccnenoBanme ocoOeHHOCTEN 3yOHON CHCTEMBI MIIEKOMTUTAIOTHX.

4.Pa3BuTHE ;KHBOTHOI0 MHpPa Ha 3emile

DBOJIIOLIMOHHOE Pa3BUTHE KUBOTHOTO MHpa Ha 3emiie. Y CIIOXKHEHHUE )KMBOTHBIX B MPOLIECCE 3BOJIOLMH. J[0Ka3aTenbCTBA HBOIIOIMOHHOTO PAa3BUTHSA
XKUBOTHOTO Mupa. [Taneonronorus. Mckornaemble OCTaTKN )KUBOTHBIX, UX U3y4eHHE. METO bl M3yUYEeHHS MICKOIIAEMbIX OCTAaTKOB. PecTaBpanus ApeBHUX
KUBOTHBIX.

«OKuBbIE HCKOTIAEMBIE)» KUBOTHOTO MHUPA.

Kuznp KUBOTHBIX B BojJe. OJHOKIETOYHbIE KUBOTHBIE. I[IpoMCXOXKJIEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. (OCHOBHBIE JTambl 3BOJIIOLUHU
6ecro3BOHOYHBIX. OCHOBHBIE 3TaIlbl BOIIOIMH TO3BOHOYHBIX )KHUBOTHBIX. BeIMepIIHe )KUBOTHbIE.

Jlabopamopnvie u npakmuyeckue pabomul

HccnepoBanne MCKOMAEMbIX OCTaTKOB BBIMEPIINX KUBOTHBIX.

5.7KuBOTHBIC B IPHPOAHBIX CO00IIECTBAX

XKusoTtHble U cpena oOutaHus. BiausHue cBera, TeMmepaTypbl M BIaKHOCTH Ha >KUBOTHBIX. [IpucrocoOieHHOCTh JKMBOTHBIX K YCIOBHUSIM CpEJIbI
oOuTaHMS.

[Tonynamuu KUBOTHBIX, WX XapakTepUCTHKUA. OIWHOYHBIA M TPYNIOBOW 00pa3 >XKu3HU. B3auMOCBSI3M JKUBOTHBIX MEXAY COOOM W C JIPyrUMH
opranu3mami. [IuieBsie CBS3M B MPUPOTHOM cooOIecTBe. [IuimeBrie ypOBHH, SKOJIOTHYECKAs TUPAMUIA. DKOCUCTEMA.

JKuBOTHBIN MUp NPUPOAHBIX 30H 3emii. OCHOBHbBIE 3aKOHOMEPHOCTH pACIpPEICIICHUS )KUBOTHBIX Ha IU1aHeTe. DayHa.

6.7 KuBOTHBIE U YeJIOBEK

BoznelicTBue 4enoBeka Ha JKMBOTHBIX B NMPHUPOAE: NpsSIMOE W KOocBeHHoe. [IpombicioBble KHBOTHBIE (pbIOOIOBCTBO, 0Xx0Ta). Benenue mpombicia
KUBOTHBIX Ha OCHOBE HAYYHOT'O MOAXO0/Aa. 3arps3HEHUE OKPY>KaAIOIIEeH CpeIbl.



OpnomanrHuBaHue )KUBOTHBIX. CelleK1us, MOpo/ibl, UCKYCCTBEHHBIM 0TOOpP, AUKHE MPEJKU JTOMALIHUX >KUBOTHBIX. JHAUEHUE JOMAIIHUX XKMBOTHBIX B
KU3HH YenoBeKa. JKMBOTHBIE CEIbCKOXO03SIMCTBEHHBIX Yyroauii. MeTo bl 60pbObI C )KUBOTHBIMU-BPEIUTEISIMH.

I'opon kak oco0asi UCKyCCTBEHHasl cpena, co3/laHHas udenoBeKOM. CHHAHTpPONHbIE BHJIbl KUBOTHBIX. YCJIOBUSA UX OOMTaHUs. becrno3BoHOYHbBIE U
[I03BOHOYHBIE KUBOTHBIE TOPOAA. AJJaNTalls )KUBOTHBIX K HOBBIM YCIIOBHUSIM. PeKpeallMoHHBIN Npecc Ha KUBOTHBIX TUKHUX BUIOB B YCIOBUAX IOpOJa.
be3Han3opHble nomamiHue KUBOTHBIE. IIuTOoMHMKHM. BoccTaHOBIIEHME YHMCICHHOCTH PEIKHMX BHUJIOB >KMBOTHBIX: OCOOO OXpaHseMble NPUPOJIHBIE
tepputopuu (OOIIT). Kpacnas kaura Poccun. Mepsl coxpaHeHHs )KUBOTHOTO MHUpa.

9 kjaacc

1.BBenenue

buonorust kak Hayka u Meroabl €€ uccienoBaHus. [loHsitue «ku3Hb». COBpEMEHHbIE HAy4yHbIE MPEJCTABICHUS O CYIIHOCTU >KU3HHU. 3HAUYCHHE
OMOJIOTMYECKON HAyKH B JIEATEIBHOCTH YEIOBEKa.

2. MoJiexyJISIpHbIN YPOBEHb

KauecTBeHHBII CKAa4OK OT HEXHUBOW K KUBOW MpHpoae. MHOTOMOJICKYJISIPHBIE KOMIUJICKCHBIE CHUCTEMBbl (O€NKH, HYKICHHOBBIE KHUCIIOTHI,
nonrcaxapuasl). Karanuszaropsr. Bupycsr.

Jlabopamopnas paboma. Pacuiennenue nepokcuia Boaopoaa (hepMeHTOM KaTaiazoi

3. Ki1eTo4Hblil ypOBEeHb

OcHoOBHbIE MOJOXKEHUS KJIeTOUHOHN Teopun. Kietka — cTpykTypHas U GyHKUHOHAJIbHAS €IWHUIA KU3HU. [IpoKapuoThl U 3ykapuoTsl. ABTOTPO(dEI U
rerepoTpodsl. XUMHUECKUN COCTaB KJIETKU M €ro MocTOSHCTBO. CTpoeHue kieTku. OyHKmuu opraHougoB. OOMEH BEUIECTB M YHEPTUH — OCHOBA
KHU3HEICSATEIbHOCTH KJIETKH. DHEPreTHYecKue BO3MOXKHOCTH KIIETKU. A’poOHOe M aHa’poOHoe AbixaHue. PocT u pa3BUTHE, )KU3HEHHbIE LUKIIBI
KJ1eTku. OOIIre MOHATHS O ICJICHUN KJICTKH (MUTO3, MEHO3).

JleMOHCTpalui MOJENU KJIETKH; MHUKPONpENnaparoB MHUTO3a B KJIETKaX KOPEIIKOB JIyKa; XPOMOCOM; MOJelel-anIuieKalui, WITIOCTPUPYIOINX
JieNIeHre KIIETKH; PaCUIeTICHUs IEPEKUCH BOJOPO/Ia C MOMOIIBI0 (PEPMEHTOB, COIEPIKAITUXCS B dKUBBIX KIIETKAX.

Jlabopamopmwsie pabomul. PaccmaTpuBaHue KJIETOK OaKTepUid, paCTCHUH, J)KUBOTHBIX TOJT MUKPOCKOITOM.

4.0praHu3sMeHHbI YPOBEHb

becnionoe u monoBoe pazMHOxkeHue opranu3zMoB. [lonoBeie kieTku. OmnonoTBopenue. WMHAMBUIYyalbHOE pa3BUTHE OpPraHu3MOB. OCHOBHBIE
3aKOHOMEPHOCTH TNepeIay HacleACTBeHHON nHpopmanuu. ['eHeTnueckas HenpepbIBHOCTD KU3HHU. 3aKOHOMEPHOCTH U3MEHYUBOCTH.

Jlemoncmpayuu MUKponpenapaTa SLIEeKISTKH U CIIEPMaTO301/1a ’KUBOTHBIX.

Jlabopamopuvie pabomol. BrisBieHuE H3MEHYMBOCTH OPraHU3MOB

Ilpaxmuueckue pabomoei. PelieHre TEHETUYECKUX 3a/lad HAa MOHOTHOPHIHOE CKpeluBaHHe. PeleHne TeHeTWYecKUuX 3a/lad Ha HacleJIO0BaHUE
MPU3HAKOB TPU HENOJHOM JOMHHHMpOBaHHMH. PeleHue reHeTHMYecKHxX 3aJad Ha JUrHOpHIHOE cKpeuluBaHue. PeleHue reHeTHueckux 3ajady Ha
HacJe0BaHUE MPU3HAKOB CLICTNIEHHBIX C ITOJIOM.

S.11onyasiiMOHHO-BUI0BOH YPOBEHb

Bun, ero kpurepun. Ctpykrypa Buaa. [lomynsmus — popma cymecTBoBaHUS BU1a. DKOJOTH KaK Hayka. DKOJIOTHIECKHE (DaKTOPHI.

Jlemoncmpayuu repbapreB, KOJIIEKIUN, MOJIEICH, MYJISKEH, )KUBBIX PACTEHUH U )KUBOTHBIX.

Jlabopamopnas paboma. Nzydenne Mmop(}oaornaeckoro Kputepus BUAA.



6. IKoCHUCTEMHBIH YPOBEHb

buonenos u sxocucrema. buoreonenos. Bzaumocssizs nomynsamnuii B 6uoreonerose. Lenu nutanus. OOMeH BEIIECTB, MMOTOK M MPEBPAIICHUE YHEPTUN
B OmoreonieHo3e. MIckyccTBeHHBIE OMOTEOIIEHO3bI. DKOJIOTHYECKUE CYKIIECCUH.

Jlemoncmpayuu KONIEKINNA, WILTIOCTPUPYIOIINUX SKOJIOTHYECKUE B3aUMOCBSI3U B OMOTe01IeH03aX; MOJIEIIE SKOCUCTEM.

Okckypcusi B OMOTEOIICHO3.

7. buocgepHblii ypoBeHb

buocdepa u e€ cTpykTypa, CBOMCTBA, 3aKOHOMEPHOCTH. KpyroBopoT BemiecTB U d3HEPTrun B Onocdepe. IKOJOTHIECKUE KPUIUCHI.

Jemoncmpayus monenen-antumkanmii «buocdepa u 4emoBex».

OcCHOBHbBIE TIONOXKEHHUSI TEOPUU DSBOJIOUMHU. JIBMXKyIIMEe CHJIbl 3BOJIOLMU: HACIEICTBEHHOCTh, HM3MEHYHMBOCTh, OOphba 3a CyIEeCTBOBaHUE,
ectecTBeHHbII 0TOOp. [IpHucnocobneHHocTs U €€ oTHocuTenbHOCTh. MckyccTBeHHBIH oTOOp. Cenekius. OOpa3oBaHHE BHJIOB — MUKPOIBOIIOIUSL.
Makpo3Bostronus.

JIeMOHCTpallui >KUBBIX PACTCHHH ¥ JKMBOTHBIX, TepO0apueB H KOJUICKIUH, WLIIOCTPUPYIOIIUX HW3MEHUYUBOCTh M  HACIEACTBEHHOCTD,
MPUCIIOCOOJIEHHOCTD, PE3YIbTaThl HCKYCCTBEHHOTO 0TOODA.

Jlabopamopnas paboma. IpuarHBl MHOTOOOpA3Hsl BUIOB B TIPUPO/IE.

B3arnsiapl u TMIIOTE3bI, TEOPUU O TPOUCXOXKACHNH XKU3HU. KpaTkast nucTopust pa3BUTHUSL OPraHUYECKOro MHpa. J{okazaTrenbcTBa SBOTIOIUH.
Jlemoncmpayus 0KaMEHEIIOCTEH, OTIIEYAaTKOB, CKEJIETOB MO3BOHOYHBIX KUBOTHBIX, MOJIEIICH.

Jlabopamopnas paboma. VI3yuenue naJeoHTOIOTMYECKUX JOKA3aTeNbCTB IBOJIOLINH.

OKcKypcus B KpaeBeTUECKHUI My3eil.

KiroueBble BocnUTATEIbHDBIE 3aJavu:

[J yCTaHOBJICHUE IOBEPUTEIBHBIX OTHOIICHUH MEXKAY YUUTEIIEM U €r0 YYCHHKaMH, CIIOCOOCTBYIOIIUX MMO3UTUBHOMY BOCIIPHUSATHIO YUAIIUMHUCS TPEOOBaHUN U
MPOCKO YUHTEINsI, TPUBICYCHUIO UX BHUMaHUS K 00CYX/1aeMOi Ha ypoke WH()OpMAIK, aKTUBU3AINY UX TT03HABATEILHON JCITECIHHOCTH,

[J moOy>KIeHHE MIKOJHLHUKOB COOMIOAATh HAa YpPOKE OOIICHIPHHSATHIC HOPMBI TOBEJCHHS, MpaBHia OOMIEHUS CO CTapmUMH (YYUTEISIMH) U CBEPCTHUKAMHU
(IWKOMPHUKAMM), TPUHITAITEI YI€OHOW AUCIUILINHBI H CAMOOPTaHU3AIIH;

[J mpuBIICYCHUE BHUMAHHS IIKOJLHUKOB K IICHHOCTHOMY aCIEKTy U3y4aeMbIX Ha ypOKaX SBICHHIA, OPraHU3allUs UX PaOOTHI ¢ MOJydyaeMOl Ha YPOKE COLUAIBHO
3HAYMMOW UH(pOpMAaIield — HHUIIMUPOBAHKE €€ 00CYKICHUsI, BRICKa3bIBAHUS YIAIIMMHUCS CBOETO MHEHHS 110 €€ TIOBOJTY, BBIPAOOTKH CBOETO K HEW OTHOIICHUS;
[J MCToNb30BaHNE BOCIHTATENBHBIX BO3MOXKHOCTEW COJAEp)KaHWsI ydeOHOro IpeaMeTa depe3 AEMOHCTPAIMIo ACTSM NPHUMEPOB OTBETCTBEHHOTO, T'PaKIaHCKOTO
TIOBE/ICHNUS, TPOSIBICHUS YEJOBEKOTIOOMS M JOOPOCEPASCYHOCTH, Yepe3 MOJ00pP COOTBETCTBYIOIIMX TEKCTOB JIS YTEHHUS, 3aAad IS PEHIeHHs, MPOOIEMHBIX
cuTyanui 1 00CYKISHUS B KJIacce;

[J mpuMeHeHHe Ha ypOKe HWHTEPAaKTHBHBIX (opM pabOThl yJalmuxcs: WHTEIUIEKTYAIbHBIX WP, CTUMYJIUPYIOMINX ITO3HABATEIbHYI0 MOTHBAIMIO MIKOJHHUKOB,
JUIaKTHYECKOTO TeaTpa, e MOTyYCHHBIE Ha YPOKE 3HaHUs 17 OOBITPHIBAIOTCS B TEATPAThHBIX MOCTAHOBKAX; TUCKYCCHI, KOTOPBIC JIAIOT YYaIIMMCS BO3MOXHOCTh
MPHOOPECTH OMBIT BEASHHS KOHCTPYKTHBHOTO [HAJIOTa; TPYIIOBOM paboTel WM paboTel B Tapax, KOTOPHIE ydYaT HIKOJBHHKOB KOMaHAHOW paboTe u
B3aMIMOJCHUCTBHUIO C IPYTUMH JETHMH;

[J BKJIIOYEHHWE B YPOK HIPOBBIX TMPOIEAYP, KOTOpPBIE ITOMOTAIOT TMOAMEPKAaTh MOTHBAIMIO JAETed K TIIONyYEHUIO 3HAHWH, HaNA)KWBAHUIO TTO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIICHUH B KJIacCe, TOMOTAIOT YCTAHOBJICHHIO OOPOXKeIaTeIbHOM aTMOC(hEphl BO BpEMS YPOKa;

[J opranm3anus medcTBa MOTHBHPOBAHHBIX W DPYAMPOBAHHBIX YYAIIMXCS HAJ WX HEYCHEBAIOIIMMH OJHOKIIACCHUKAMH, NAIOMIETO IMIKOJFHHUKAM COIHAIBHO



3HAYMMBIH OIBIT COTPYAHUYECTBA U B3aMMHOW MOMOIIY; [| MHUIIMMPOBAaHUE U MOJAEP)KKA UCCIIEI0BATENbCKOM JesTeNbHOCTH IIKOJBbHUKOB B PaMKax pealn3aluu
UMM UHAUBUAYAIbHBIX U TPYNIOBBIX HCCIENOBATENBCKUX IPOEKTOB, YTO JACT IIKOJIBHUKAM BO3MOXHOCTb IPHUOOPECTH HAaBBIK CAMOCTOSITEIBHOTO pPEIICHUS
TEOPETUYECKON MPoOJIeMbl, HABBIK T€HEPUPOBAaHUS U OGOpMIICHHS COOCTBEHHBIX HJAEH, HaBBIK YBaXHTEIHHOTO OTHOIICHHUS K YYKMM HIEsM, 0QOpMICHHBIM B
paboTtax Apyrux vccienoBaTesnei, HaBbIK MyOJMYHOTO BRICTYIUICHHS TIepe] ay JUTOPHEH, apryMEHTHPOBAaHUsI U OTCTauBaHHS CBOCH TOUKU 3pEHUS

2. IlnanupyeMble pe3vJabTAThI 0OCBOCHHS YUYEOHOro nmpeamera «buogorusa»

OcBoenue yuebHoro mnpeamera «buonorusi» Ha ypoBHE OCHOBHOrO oOmIero oOpa3oBaHUS [OJIKHO OOECHeurBaTh AOCTHXKEHHE CIEAYIONUX
JTUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI
ITaTrpuoTnyeckoe BocIUTaAHME:
—OTHOIIIEHNE K OMOJOIMH KaK K Ba)KHOW COCTABIISAIOUICH KYJIbTYpBl, TOPAOCTh 32 BKJAJ POCCUHCKUX M COBETCKHMX YYEHBIX B Pa3BUTHE MHPOBOM
OMOJIOTHYECKON HAYKH.
I'paxxnanckoe BociuTaHue:
—TOTOBHOCTb K KOHCTPYKTMBHOW COBMECTHOW IEATECIBHOCTH IIPU BBIIOJIHEHUU HCCIECJOBAHMM M IIPOEKTOB, CTPEMJICHHE K B3aHMOIIOHUMAHUIO U
B3alMOIIOMOIIH.
JlyXOBHO-HPABCTBEHHOE BOCIIHTaHHE:
—TOTOBHOCTb OLICHHMBATh MOBEACHHE U IOCTYIKH C MO3MIMHM HPABCTBEHHBIX HOPM M HOPM SKOJIOTMUECKOH KYyJIBbTYpbl;. TOHHMMaHUE 3HAYMMOCTHU
HPABCTBEHHOI'O aclEKTa AEATEIIbHOCTH YeI0BeKa B MEJUIIMHE U OMOJIOTHH.
JcTeTHYeCKoe BOCIIUTAHHE:
—TIOHMMAaHUE POJIu OMOJIOrMH B (POPMUPOBAHUU ICTETHUECKON KYJIBTYphl TMUYHOCTH.
IleHHOCTH HAYYHOTI'0 MO3HAHMS:
—OpHUEHTAllUsd Ha COBPEMEHHYIO CHCTEMY Hay4HbIX INPEJICTABICHUH 00 OCHOBHBIX OMOJIOTMYECKHX 3aKOHOMEPHOCTSX, B3aMMOCBS3SX UEJIOBEKa C
MIPUPOIHON U COLMAIIBHON CPELIOH;
—TIOHMMaHUE POJIH OMOJIOrMYECKON HayKu B (JOPMHUPOBAHNN HAYYHOTO MUPOBO33PEHNUS;
—pa3BUTHE HAYYHOH JII0003HATENBHOCTH, HHTEpeca K OMOJIOTHYECKOM HayKe, HABBIKOB HCCIIEI0BATEIbCKON IEATEIIEHOCTH.
®opMHpOBaHHE KYJIbTYPbI 310POBbA:
—OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO M YCTAHOBKA Ha 3J10pOBBIN 00pa3 KU3HHU (37J0POBOE MMUTAHHUE, COOJIIOICHIE TUTUEHUYECKUX MTPABUIT
Y HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHATUH U OTbIXA, PETyJIsIpHas (pU3NUECcKasi akTUBHOCTD);
—OCO3HaHUE MOCIIEACTBUN M HEMPUSATHE BPEIHBIX MPUBBIYEK (YIIOTpeOIEeHUE aIKOT0JIsl, HAPKOTUKOB, KYpEeHHUE) U HHBIX (hOpM Bpeaa 1ist GPU3NIECKOro
U TICUXUYECKOTO 310POBbS;
—Cco0Jr01eHre MpaBul 6€30MaCHOCTH, B TOM YHUCIIE HABBIKM 0€30IaCHOTO MOBEICHUS B IPUPOIHON Cpeie;
—Cc(OpMUPOBAaHHOCTb HAaBbIKA PEPIECKCUH, YIIPaBIEHUE COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOSHUEM.
TpynoBoe Bocnuranue:
—AaKTHUBHOE y4yacTue B PELICHUM MPAKTUYECKUX 337ay (B paMKax CEMbH, LIKOJIbI, TOPOJa, Kpas) OMOJIOTHYECKON U SKOJIOIMYECKOM HAIIPaBICHHOCTH,
MHTEPEC K MPAKTUYECKOMY U3YYEHUIO poQeccuii, CBA3aHHbBIX C OMOJIOTHEH.
JIKOJIOrHYeCKoe BOCIIUTAHUE:



—OpHEHTAalMs Ha TPUMEHEeHEe OMOJIOTHYEeCKUX 3HAHUN MTPH PEIICHNUH 3a/1a4 B 00JIaCTH OKPYKaIoLIei cpebl;

—OCO3HaHHUE SKOJIOTUYECKHUX MPOOIIEM U IMyTel UX PELICHHUS;

—TOTOBHOCTH K yYaCTHIO B MPAKTUYECKOM 1€ATEIbHOCTH 3KOJOTHYECKON HANPaBIE€HHOCTH.

Anantanus o0y4awuerocs K U3MeHsIIOIUMCS YCI0BUSIM COIMAJIbHON M MPUPOIHOM Cpeabl:

—aJleKBaTHasl OI[EHKa U3MEHSIOIINXCS YCIOBU;

—TIpUHSTHE pelIeHus (MHAUBHUIYaTbHOE, B TPYIINE) B U3MEHSIOIIMXCS YCIOBHIX HA OCHOBAaHMM aHalN3a OMOJIOTHYECKO nHpopMaluu;
—IUTAaHUPOBAHKE JICUCTBUI B HOBOW CUTYaIlM Ha OCHOBAaHUY 3HAHHWI OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

METANPEAMETHBIE PE3YJIbTATHI

YHuBepcajabHbIe I03HABATEJIbHBIE 1eiiCTBUS
Ba3oBble Jjornyeckue aeicTBuA:
—BBISBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH OMOIIOTHIECKUX OOBEKTOB (SIBICHHUIA);
—YyCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiacCU(HUKAIUA OWOIOTHYECKUX OOBEKTOB (SIBJICHHH, MPOILECCOB), OCHOBAHHS JyIsi OOOOIICHHS |
CpaBHEHUS, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;
—cC y4€TOM MpPEASIOKEHHON OMOIOrMYecKOl 3aJauM BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B paccMaTpuBaeMbIX (akTaXx M HAOIIOACHUAX;
npeaaraTb KPUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUUIA;
—BBIABIIATH AePUIUTHI HTHGOPMAIIUH, TAHHBIX, HEOOXOIUMBIX UIS PEIICHUs TOCTaBICHHON 3a1auH;
—BBISBIIATH IPUYUHHO-CIICJICTBEHHBIC CBSI3U NP U3yYEHUN OMOIOTHUYECKUX SBJICHHUIA U MPOLIECCOB; JETaTh BBIBOJBI C UCIIOIB30BAHUEM JCTYKTUBHBIX
Y UHAYKTUBHBIX YMO3AKJIIOUEHUH, yMO3aKIIOUEHUH M0 aHAJIOTUH, (POPMYIUPOBATH TUIIOTE3bI O B3aUMOCBS3SIX;
—CaMOCTOATEIBHO BBIOMPATh CIOCO0 pelieHus yueOHOH OMoJornueckon 3a1au (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHs, BRIOMpATh Hauboee
MOAXOIAUINMN ¢ yUETOM CaMOCTOSATENBHO BbIIETICHHBIX KPUTEPHUEB).
ba3zoBble ucciienoBare/JibCKie AeHCTBUA:
—HCIOJb30BaTh BOMPOCHI KaK UCCIIE0BATENIbCKUIM HHCTPYMEHT MMO3HAHMUS;
—opMyIUpPOBaTh BOIMPOCH], (UKCHPYIOIINE Pa3pblB MEXKIY pEabHBIM U JKENaTeIbHBIM COCTOSIHHEM CHTYaIlud, OOBEKTa, U CaMOCTOSTEIHHO
YCTaHABIIMBATh HCKOMOE U JaHHOE;
—opMUpPOBaTH THIOTE3Yy 00 UCTUHHOCTH COOCTBEHHBIX CYXICHHI, apTyMEHTHPOBATH CBOIO MO3UIUI0, MHCHHE;
—TPOBOJIUTH IO CAMOCTOSITENILHO COCTaBJICHHOMY IUTaHY HaOJIOJEHUE, HECIOXKHBIH OMOJIOrHYEeCKU SKCIIEPUMEHT, HEeOONbIIOe HUCCIeI0BaHUE T10
YCTaHOBJICHUIO OCOOCHHOCTEW OHMOJIOTHYeCKOro o0hekTa (Mpoliecca) U3y4eHUs, MPUINHHO-CIICICTBEHHBIX CBSI3€H U 3aBUCHMOCTEH OMOJIOTHYECKHX
00BEKTOB MEXTy COOOii;
—OILIEHUBAaTh Ha MPUMEHUMOCTD U JOCTOBEPHOCTh MH(OPMAIIHIO, TOJYICHHYIO B XO/I¢ HAOIIOICHUS U IKCIIEPUMEHTA;
—CaMOCTOATEIbHO (OPMYIUPOBATH 000OIIEHHS U BBIBOJBI O pe3yJibTaTaM MPOBEIEHHOTO HAOMIOJEHUS, SIKCIIEPUMEHTA, BIaJeTh HHCTPYMEHTaMU
OILICHKH JIOCTOBEPHOCTH TMOJTYYSHHBIX BBIBOJOB U 0000IIEHU;
—IPOTHO3UPOBATH BO3MOXKHOE JajibHEHIIee pa3BUTHE OMOJIOTHYECKHUX IMPOLIECCOB M UX IMOCIEACTBUS B aHAJIOTMYHBIX WM CXOJHBIX CUTYyalUsX, a
TaK>Ke BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.
PabGora ¢ undopmanmeii:
—TPUMEHSTh Pa3IMYHbIE METObl, HHCTPYMEHTHI U 3aIllPOCHI MPHU MOUCKE M OTOOpe OMOIOTrHYecKol MHGPOPMAIUU WU JaHHBIX U3 UCTOYHHKOB C
Y4ETOM MPEIIOKEHHON YIeOHOM OMOIOTHYECKOM 3a1a4H;



—BBIOMPATh, AHATTM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIPETHPOBATH OMOJIIOTUIECKYIO HH()OPMAIMIO pa3IMYHBIX BHIOB U ()OPM TIPE/ICTABICHUS;
—HaxOJHUTh CXOJHBIC apryMEHTHl (HMOATBEP)KIAIOIIME WJIM OIPOBEPralolive OJHY M Ty JK€ HJCI0, BEPCUIO) B Pa3IMYHBIX HH(POPMAITMOHHBIX
WCTOYHHKAX;

—CaMOCTOATEIbHO BBHIOMPATh ONTUMANBHYIO (OpMY MpEACTaBICHUS MH(DOPMAIMM U WUTIOCTPUPOBATH pEIlacMble 3a/1a4l HECIOKHBIMU CXEMaMH,
TuarpaMMaMu, HTHOU rpaduKoi U UX KOMOMHAIUSIMU;

—OIICHUBATh HAA&KHOCTh OMOJIOTHYECKON HH()OPMAITMH 110 KPUTEPHSIM, IPEIJIOKEHHBIM YUUTEIEM WIN CPOPMYINPOBAHHBIM CAMOCTOSTENHHO;
—3aroMHUHATh ¥ CUCTEMAaTU3UPOBaTh OMOJIOTHYECKYIO0 HH(OPMAIIHIO.

YHuBepcajibHble KOMMYHUKATHBHbBIE 1eHCTBUS
Oo0menue:
—BOCIPUHUMATH U (HOPMYITUPOBATH CYXKICHUS, BEIPAKATh SMOITMHU B MPOIIECCE BHIMOTHEHUS MPAKTUUECKUX U Ja0OpaTOPHBIX padoT;
—BBbIpaXxathb ce0s (CBOIO TOUKY 3pEHHSI) B YCTHBIX U MTUCbMEHHBIX TEKCTAX;
—pacno3HaBaTh HeBepOATbHBIE CPEACTBA OOIICHMS, TOHMMATh 3HAYCHHE COLMAJIbHBIX 3HAKOB, 3HATh M PACMO3HABATh MPEIMOCHUTKH KOH(DIUKTHBIX
CUTyallui ¥ CMATYATh KOH(IMKTHI, BECTH I1EPETOBOPHI;
—TOHUMATh HAMEPEHUS APYTHUX, POSBIATH YBAXKUTEIHPHOE OTHOIICHUE K COOECETHUKY M B KOPPEKTHOH hopme PopMyIMpOBaTH CBOM BO3PAKEHUS,
—B XO0JIe TMaJiora W/WIK TUCKYCCUU 33JaBaTh BOIIPOCHI MO CYHIECTBY OOCY»J1aeMoil OMOJIOTMYECKON TeMbl M BBICKAa3bIBAaTh WIEH, HAICICHHBIC Ha
perieHne OMOJOTUUECKON 3a/1aud U TIOA/Iep KaHue OJ1aroKenaTeIbHOCTA OOIICHHS;
—COTIOCTABIISATh CBOU CY)KJICHHS C CYKICHUSMH JPYTUX YYACTHUKOB AMAJIOra, OOHAPYKHUBATh PA3JIMYME U CXOJICTBO MO3ULINH;
—yOJIUYHO MPEACTABIATh PE3YJIBTAThl BEIOJHEHHOTO OMOJIOTHYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICIOBAHUSI, IPOEKTA);
—CaMOCTOSTCIIBHO BBIGI/IpaTB (bOpMaT BBICTyH.HeHI/IH C y‘IéTOM 3a1a4 Hp€3€HTaI_II/II/I nu OCO6CHHOCTCI>1 ayI[I/ITOpI/II/I 1 B COOTBECTCTBHUU C HUM COCTABJIATH
YCTHBIC U TUCHbMEHHBIE TEKCTHI C MCIIOIh30BAHUEM WILTIOCTPATUBHBIX MATEPHAJIOB.

CoBMecTHaA 1€ATEIBLHOCTD (COTPYAHUYECTBO):
—TIOHMMATh ¥ UCIOJIH30BATh IPEUMYIIIECTBA KOMAHIHON M WHAMBHUIYaTbHON pabOTHI P peIIeHUH KOHKPETHOM OMOIOTHYeCcKOi
—1po0s1eMbl, 000CHOBBIBATH HEOOXOIUMOCTH IPUMEHEHHS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MIPU PEIICHUH TIOCTABJICHHON y4eOHOM 3a1a4H;
—IIpUHHUMAaTh MCJIb COBMECTHOU ACATCIIBHOCTH, KOJUICKTHUBHO CTPOUTH ,Z[GﬁCTBHﬂ no eé AOCTUIKCHUIO: PpacCIpCaAcCiiATh POJIM, AOrOBapUBATbLCH,
o0CyXIaTh MPOIIecC U Pe3yabTaT COBMECTHOM paboThl; yMETh 000011aTh MHEHUSI HECKOJIBKHUX JIOAEH, TPOSBISATH TOTOBHOCTh PYKOBOJIUTD, BHITTOIHSTh
MOpYy4YCHUs, NOJYUHATHCA,
—IUJIaHUPOBAaTh OPraHU3allii0 COBMECTHOM paloThI, OMpeAeNsiTh CBOIO poyib (C Y4€TOM MpPEANOYTEeHUH U BO3MOXKHOCTEH BCEX YYaCTHUKOB
B3aUMOJICHCTBHS), PACIIPECIIATh 3aJaui MEXJy YJIeHaMH KOMaHJbl, y4acTBOBATh B IPYNMOBBIX (popmax paboThl (00CyxaeHus, 0OMEH MHEHHUSIMH,
MO3TOBBIE LITYPMBI U UHBIE);
—BBINOJHATH CBOIO YaCTh PabOThI, JOCTUraTh KAYECTBEHHOT'O pe3yabTaTa M0 CBOEMY HANpaBJICHUIO U KOOPAWHUPOBATH CBOM JCHCTBHS C IPYTUMHU
YJIeHaMU KOMaH]Ibl;
—OIICHUBATh KAa4yeCTBO CBOETO BKJaJa B OOUIMI MPOJYKT MO KPUTEPUSM, CAMOCTOSTEIHHO C(HOPMYIHMPOBAHHBIM YYaCTHHUKAMH B3aUMOICHCTBUS;
CpPaBHMBATh PE3yJIbTAThl C UCXOTHOW 3a/ladeil U BKJIAJ Ka)XJO0ro WieHa KOMaHJbl B JOCTH)KEHUE PE3yJIbTaToOB, pa3AeisaTh chepy OTBETCTBEHHOCTH U
MPOSIBJISITE TOTOBHOCTH K MPEIOCTABICHUIO OTUETA MEPE TPYIIIONM;



—OBJIQJIETh CHUCTEMOW YHHMBEpPCAIbHBIX KOMMYHHKAaTUBHBIX JEMCTBHI, KoTopas oOecnednBaeT C(HOPMUPOBAHHOCTh COLMAIbHBIX HAaBBIKOB U
HMOIMOHAIBHOTO UHTEIUIEKTA 00yYarOIIUXCA.

YHuBepcajibHbIe peryJsiTUBHbIE 1eiCTBUS
Camoopranmu3anmus:
—BBISBIIATH IPOOJIEMBI JIJIS1 PELICHUS] B )KU3HEHHBIX U YYEOHBIX CUTYaLUSIX, UCTIONb3Ys OMOIOTHYECKUE 3HAHUS;
—OPHUEHTHPOBATHCS B PA3ITUYHBIX [TOIX0/1aX MPUHATHUS PeHICHUH (MHANBUAYAILHOE, IPUHATHE PEIICHUS B TPYIIE, IPUHITHE PEIICHUN TPYIIION);
—CaMOCTOATEIILHO COCTABJISITh AITOPUTM PEIICHUS 3aa4ul (UJIM €T0 YacTh), BEIOMPATH CIIOCO0 perieHusT y4eOHOW OMOJIOTHYECKON 3aaun ¢ y9€TOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH MIPEJiaraeéMble BAPUAHTHI PEIICHUM;
—COCTaBJISITh IJIaH JAEeUCTBUU (TUIaH peaau3aluyd HAMEUEHHOTO ajropuTMa pELIEHHs), KOPPEKTUPOBATh MNPEMAJIOKEHHBIM aaroputM ¢ Yy4ETOM
MOJTyYeHUS] HOBBIX OMOJIOTMYECKUX 3HAHUN 00 U3y4aeMOM OMOJIOrMYECKOM OOBEKTE;
—1enaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb (pediekcus):
—BIIa/IETh CIIOCO0AMU CAMOKOHTPOJISl, CAMOMOTHBALIMH U pedIIeKcu;
—J1aBaTh aJICKBATHYIO OLCHKY CUTYAIMH U MpeJyiaraTh IuiaH e€ N3MEHEeHNS;
—YYUTHIBaTh KOHTEKCT W TPENBUICTH TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IpPU pEIICHUH y4eOHOH OHonoruyeckod 3amaud, aJanTHpPOBATh
pelIeHne K MEHSIOIMCS 00CTOSATENILCTBAM;
—OOBSACHATh NMPUUYMHBI JOCTIDKEHUS (HEIOCTHIKEHHUS) Pe3yJlbTaTOB JESATEIbHOCTH, JaBaTh OICHKY NPHOOPETEHHOMY OIBITY, YMEThb HAXOAWUTh
MO3UTUBHOE B POU3OIIEANICH CUTYAINH;
—BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, M3MEHUBIIMXCS CHUTYallMid, YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIIHUX
TPYAHOCTEN;
—OIICHUBATh COOTBETCTBHE PE3YJIbTATA LIETH U YCIOBUSM.

IMOLUMOHATbHBIN HHTEJJIEKT:

—pasnuyarb, Ha3bIBAaTh U YIPABIATH COOCTBEHHBIMU SMOLIMSIMHU U SMOLIUSAMHU JPYTUX;
—BBISIBIISATh U AHATTU3UPOBATH IPUUMHBI SMOIUH;

—CTaBUTb ce0s1 HA MECTO JIPYroro 4eloBeKa, IOHUMAaTh MOTUBBI M1 HAMEPEHUS IPYroro;
—PperyiaupoBaTh Cioco0 BBIPAKEHUS IMOIUH.

IIpunsiTue cedst U APyrux:

—OCO3HAaHHO OTHOCUTKCS K APYroMy 4ellOBEKY, €Tr0 MHEHUIO;

—TpU3HABATH CBOE MPABO Ha OMIMOKY M TaKOE K€ MPaBO JPYroro;

—OTKPBITOCTh CE0E U IPYTUM;

—O0C03HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT;

—OBJIaIETh CUCTEMOI YHUBEpPCATIbHBIX YUEOHBIX PETYISATUBHBIX IEHCTBUM, KOTOpas obecrieunBaeT (OPMUPOBAHNUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSISI TO3UIIHS IMYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JINYHOCTH (YIPaBIeHUS COOON, CAMOIUCIUIUINHBI, YCTOHYNBOTO MTOBEICHUS).



INNPEJIMETHBIE PE3YJIBTATbBI
S KJIACC

—XapaKkTepHU30BaTh OMOJIOTHIO KaK HayKy O KHBOW NPUPOAE; HA3bIBATh MPU3HAKU )KUBOT'O, CPABHUBATH OOBEKTHI )KUBOW M HEXKUBOH MPUPO/IBI;
—TepeYHCIsATh UCTOYHUKN OMOJIOTHYECKUX 3HAHUM; XapaKTepu30BaTh 3HaU€HUE OMOJIOrMYECKUX 3HAHUM N7 COBPEMEHHOI0 4elloBeKa; mpodeccuu,
CBSI3aHHBIE ¢ Onomnoruei (4—>5);

—IpPUBOANTH MPUMEPHI BKiIana poccuiickux (B Tom umcie B. W. Bepnaackuii, A. JI. UmwkeBckuii) U 3apyOekHBIX (B TOM uuciie ApPHUCTOTENb,
Teodpacrt, ['unmnokpar) y4€HbIX B pa3BUTHE OMOJIOTHUH;

—HMEeTh MPEACTaBICHUE O BaXKHEUIINX OMOJOTHYECKHX Mpoleccax U SIBICHUSAX: MUTAHUE, JbIXaHWEe, TPAHCIOPT BEIIECTB, Pa3IpakUMOCTh, POCT,
pa3BUTHE, ABI)KEHHE, PAa3MHOKEHUE,

—TpUMEHATh OHOJOTHYECKHEe TEPMHUHBI U TIOHATHSA (B TOM 4YHUCIIE: XUBbIE Teia, OHOJOTHUs, DKOJIOTHUS, IUTOJOTHUS, aHATOMHS, (U3NOJIOTHSA,
Ouosiornyeckas CUCTEeMaTHKa, KJIEeTKa, TKaHb, OpraH, CUCTEMa OpPraHOB, OPraHU3M, BUPYC, IBWKEHHE, MUTaHUE, (OTOCHHTE3, IbIXaHUE, BBIJICICHHE,
pa3apakuMoCTh, POCT, Pa3MHOXKEHHE, pa3BUTHE, Cpela OOWUTaHWs, MPUPOIHOE COOOLIECTBO, MCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUU C
MMOCTaBJICHHOM 3a7aueii 1 B KOHTEKCTE;

—pasnuyarh M0 BHEUIHEMY BUAY (M300pa’KEHUsIM), CXeMaM U OMUCAHUSAM JIOSIICPHBIE U SJIEPHbIE OPTaHU3MBbI; pa3IUNYHbIE OMOJIOTHYECKUE OOBEKTHI:
pacTeHusi, KUBOTHBIX, TPUOBI, JIMIIAWHUKK, OaKTEpUU; MPUPOJHBIE M HMCKYCCTBEHHBIE COOOIIECTBA, B3aUMOCBS3M OPraHM3MOB B MPHUPOJHOM H
HCKYCCTBEHHOM COO0IIIeCTBaX; MpeacTaBUTeNel Guopbl U (payHbl MIPUPOAHBIX 30H 3eMJIU; JaHIIA(TH IPUPOIHBIE U KYJIbTYpPHBIE,

—ITIPOBO/IUTh ONKMCAHUE OpraHuM3Ma (pacTEHHsl, )KUBOTHOTO) MO 3aJaHHOMY IUIAHY; BBIJCNATH CYLIECTBEHHBIE NMPU3HAKU CTPOCHHUS M IMPOIECCOB
KHU3HEICSATEIbHOCTH OPraHU3MOB, XapaKTEpHU30BaTh OPraHU3MbI KaK TeJa dKUBOU MPUPOIbI, IEPEUUCIATE 0COOCHHOCTH PacTEeHU, )KUBOTHBIX, FPUOOB,
JUIIAHUKOB, OaKTepUil U BUPYCOB;

—pacKphIBaTh MOHATHE O cpejie 00uTaHus (BOJAHOM, HA3€MHO-BO3yITHON, TOYBEHHOM, BHYTPUOPTaHU3MEHHOM ), YCIOBUSIX Cpebl OOUTAHUS;
—TIPUBOJUTD MTPUMEPHI, XapaKTEPU3YIOIIUE PUCTIOCOOIEHHOCTh OPraHU3MOB K Cpezie 00UTaHMs, B3aUMOCBSA3H OPraHU3MOB B COOOIIECTBAX;
—BBIJENATh OTJINYUTENIbHBIE MPU3HAKU MTPUPOJHBIX U UCKYCCTBEHHBIX COOOIIECTB;

—apryMEeHTUpPOBaTh OCHOBHBIE IpaBHUJIa TOBEACHUS YEJIOBEKAa B IMPHPOJE U OOBSICHATh 3HAUEHUE NPUPOAOOXPAHHON AEATEIHHOCTH YeNOBEKa;
aHATM3UPOBATH TJIOOATBHBIE IKOJIOTHIECKHE TTPOOIIEMBI,

—pacKpbIBaTh POJIb OMOJIOTUU B IPAKTUYECKOM NESTEILHOCTH YeIOBEKa;

—JIEMOHCTPUPOBATh Ha KOHKPETHBIX NpHUMEpax CBA3b 3HAHUN OHMOJOTMHM CO 3HAHUAMU IO MaTeMaTUKe, MPEeIMETOB T'YMaHUTAPHOTO IIHKIA,
Pa3TUYHBIMU BUIAMH UCKYCCTBA;

—BBINOJIHATH NMPAKTUYECKHE pabOoThI (MOUCK MH(POPMAIMH C UCIIOJIB30BAHUEM Pa3IMUHbIX HCTOYHUKOB; ONMKMCAHNE OpraHU3Ma 10 3aJaHHOMY ILIaHy) U
naboparopHbie paboThI (paboTa ¢ MUKPOCKOIIOM; 3HAKOMCTBO C Pa3IMYHBIMH CITIOCOOAMH U3MEPEHUS U CPAaBHEHUS KUBBIX O0BHEKTOB);

—IPUMEHATh METOJIbI Orosiornu (HaOJt0IeHne, ONMCaHnue, KiacCU(UKaIUsI, U3MEPEHHE, IKCIIEPUMEHT): MPOBOJANTH HAOIOACHUS 32 OpraHU3MaMH,
OIMCHIBATh OMOJIOTHYECKUE OOBEKTHI, POLIECCHI U SIBICHUS; BHITOIHATH OMOJIOTUYECKHI PUCYHOK U U3MEPEHHE OMOIOTHYECKUX 00bEKTOB;

—BIaJeTh NpuéMaMu paboThI C JYIOi, CBETOBBIM U LU(POBBIM MUKPOCKOIIAMHU IIPU pacCMAaTPUBAHUU OMOJIOTMYECKUX OOBEKTOB;

—co0mronaTe mpaBuiIa 0e30MacHoro Tpyna npu padore ¢ y4eOHBIM M JaOOpaTOPHBIM O0OPYAOBAaHHUEM, XMMHUYECKONH MOCYJOH B COOTBETCTBUU C
MHCTPYKLHUSAMHU Ha YPOKE, BO BHEYPOUHOI 1€ TEIbHOCTH;

—MCIONIB30BaTh MPU BBINOJIHEHUH YUEOHBIX 3aaHuil HAyYHO-MIOMYJISIPHYIO JINTEPATYpy MO OUOJIOTHH, CIIPABOYHBIE MaTepHalibl, pecypchl MIHTepHeTa;
—CO03/1aBaTh MUCbMEHHBIE U YCTHBIE COOOIIIEHNS, TPAMOTHO HCIIOb3Ys MOHATUITHBIN anmapaTr U3y4aeMoro pasjena OuoJoruu.



6 KJIACC

—XapaKkTepHu30BaTh OOTAHUKY KaK OMOJOTHUYECKYIO HAayKYy, €€ pa3/ieNbl U CBA3U C IPYTMMHU HAyKaMU M TEXHUKO;

—IPUBOANTH MPUMEPHI BKJIaaa poccuiickux (B Tom uncie B. B. Jlokydaes, K. A. Tumupszes, C. I'. HaBamun) u 3apy0eKHbIX YIEHBIX (B TOM uuncie P.
I'yk, M. Mansnuru) B pa3BUTHE HayK O PACTEHHUSIX;

—IIPUMEHATh OMOJIOrHYeCKHE TEPMUHBI U MOHATHS (B TOM 4uciie: 0OTaHUKA, PaCTUTEIbHAs KJIETKA, PACTUTEIbHAs TKaHb, OPraHbl PAaCTEHUH, CUCTEMA
OpPraHOB PAcTEHHUS: KOPEHb, MOOETr MOYKa, JHUCT, BUIOM3MEHEHHBIE OpPTraHbl, LIBETOK, IUIOJ, CEMs, PACTUTENIBHBIA OpraHu3M, MUHEpPAIbHOE MHUTAaHHE,
(doTocuHTE3, IbIXaHUe, POCT, PA3BUTHE, PA3MHOXKEHUE, KIIOH, Pa3IpaKMMOCTh) B COOTBETCTBHHM C MIOCTABJICHHOM 3a/1a4ei U B KOHTEKCTE;

—ONKCHIBaTh CTPOCHHUE U KUIHEACATEIHOCTh PACTUTEIHHOIO OpraHu3Ma (Ha MpHUMepe MOKPHITOCEMEHHBIX WM I[BETKOBBIX): MOTJIOMIEHUE BOJBI U
MHUHEpaJIbHOE MUTAaHUE, (POTOCUHTES, AbIXaHUE, TPAHCIIOPT BELIECTB, POCT, PA3MHOKEHHE, PA3BUTHE; CBSI3b CTPOCHMSI BET€TaTUBHBIX U I€HEPAaTUBHBIX
OpPraHOB pacTEeHHH ¢ UX PYHKLIUIMHU;

—pa3nuuaTh U ONKCHIBATh KUBBIE U repOapHbIC K3EMIUIAPBI PACTCHUHN 0 3alaHHOMY IIJIaHY, YaCTH PACTEHUH MO N300paKEHUSIM, CXEMaM, MOJIEIISM,
MYJISDKaM, pesibe(hHBIM TaOIuIaMm;

—XapaKTepHU30BaTh NMPHU3HAKU PACTEHUM, YPOBHU OpraHU3alMM PACTUTEIbHOIO OPraHW3Ma, YacTH PACTEHHM: KIETKH, TKaHH, OpPIraHbl, CHUCTEMbI
OpraHoOB, OPTaHU3M;

—CpaBHMUBATh PACTUTEIbHBIC TKAHU M OpraHbl paCTEHUIN MeXay co0oii;

—BBINOJHATh TPAKTUUYECKUE M J1abopaTopHble paboThl MO MOp(dosornu U (U3UOJOTMHM PACTEHUH, B TOM YHUCIE PabOTHl ¢ MHKPOCKOIIOM C
MOCTOSIHHBIMU ((PUKCHPOBAaHHBIMHU) M BPEMEHHBIMU MUKpOIIpENnapaTaMu, UCCIEI0BaTEIbCKUE PAOOTHI C CIOIb30BAHUEM ITPUOOPOB M HHCTPYMEHTOB
1 poBoii 1aboparopuu;

—XapaKTepHU30BaTh MPOLECCHI KU3HEAEATEIILHOCTU PACTEHUIl: MOIVIOIIEHUE BOABI U MUHEPAJIbHOE MUTaHHE, (POTOCUHTES, AbIXaHUE, POCT, PA3BUTHE,
CIOCOOBI €CTECTBEHHOTO M HMCKYCCTBEHHOTO BET'€TaTUBHOI'O PAa3MHOXKEHHs; CEMEHHOE pa3sMHOXKEHHE (Ha TpHMEpe MOKPHITOCEMEHHBIX, HWIN
IIBETKOBBIX );

—BBISBJISATh IPUYMHHO-CJICJICTBEHHBIE CBSI3U MEXIY CTPOCHHEM U (YHKUMSMHU TKaHEW M OpraHOB PACTEHUH, CTPOCHHEM M KH3HEIEATEIbHOCTHIO
pacTeHuit;

—KJIaCCU(PUIUPOBATH PACTEHUS M UX YACTHU IO Pa3HBIM OCHOBAHHSIM;

—OOBACHATh pOJb PACTEHUH B MPHUPOJAE M KHU3HM 4YeJOBEKa: 3HAaYeHHE (OTOCHHTE3a B MPHUPOJE M B KHU3HM 4YeJOBEKa; OMOJIOrMUYECKOoe M
XO03SICTBEHHOE 3HAUYCHHE BUAOM3MEHEHHBIX TTOOETOB; X0351iICTBEHHOE 3HAUE€HUE BET€TaTUBHOI'O Pa3MHOXKEHUS;

—IIPUMEHATH MOTY4YE€HHbIC 3HAHUSI [UI BBIPAILIMBAHUS U Pa3MHOXKEHUS KYJIbTYPHBIX PACTEHUH;

—MCIONB30BaTh METOIbl OMOJIOTUH: TIPOBOJAUTH HAOIIOAEHUS 32 PACTCHUSMH, ONMCHIBATh PACTEHUS M UX YaCTH, CTABUTH MpOCTeiIne ONoIornyeckue
OIBITHI U SKCIIEPUMEHTHI;

—co0roaTh mpaBuiIa 0e30MacHoro Tpyna npu padore ¢ y4eOHBIM M JaOOpaTOPHBIM O0OPYAOBAaHHUEM, XMMHUYECKONH MOCYJOW B COOTBETCTBUU C
MHCTPYKIHUAMHU Ha YPOKE U BO BHEYPOUHOH JEATEIbHOCTH;

—JIEMOHCTPUPOBaTh Ha KOHKPETHBIX MpUMepax CBs3b 3HAHUH OMOJIOTMM CO 3HAHMUSAMHU IO MaTeMaTHhke, reorpaduu, TEXHOJOTHH, IMPEIMETOB
I'YMaHUTapHOT'O LIMKJIA, Pa3JINYHBIMU BUJAMH UCKYCCTBA;

—BIaIeTh npuéMamu paboThl ¢ OHoNIOTHYecKol MHpOpManueil: GopMyIHpoBaTh OCHOBAHMS JUIsl U3BJICUEHUSI U 0000IIeHNsT HHPOPMALUU U3 JIBYX
HCTOYHUKOB; IPe0oOpa30BbIBATE HHPOPMALIUIO U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;



—CO03/1aBaTh MUCbMEHHBIE U YCTHBIE COOOIIEHNS, TPAMOTHO HCIIOIb3YsI MOHATUHHBIN anmapar u3y4aeMoro pasjena OuoJoTuu.
7 KJIACC

—XapaKTepHU30BaTh NMPHUHLMIIEI KJIACCHU(UKALMU pPAaCTEHUH, OCHOBHBIE CUCTEMATHUYECKHE TIPYMINbl PAaCTEeHUH (BOAOPOCIH, MXH, IJIayHBI, XBOILH,
MaIIOPOTHUKH, FOJIOCEMEHHBIE, TIOKPBITOCEMEHHBIE UJIU IIBETKOBBIE);

—IpPUBOANTH IPUMEPHI BKiIaaa poccuiickux (B ToM uuciae H. U. Basunor, . B. Muuypun) u 3apy0exubix (B Tom uncie K. Jluanei, JI. Tlacrep)
yu€HBIX B pa3BUTHE HAYK O paCTEHUSX, TprOax, IUIIaiHUKAX, OaKTepHIX;

—IIPUMEHATh OMOJIOTMYECKHE TEPMHUHBI M TMOHATHS (B TOM 4Mcie: OOTaHMKA, 3KOJOTMS PAcTEHHM, MUKOJIOTHS, OAaKTEpUOJIOTHS, CUCTEMAaTHKa,
LIApCTBO, OTJIEJN, KJIAcC, CEMEMCTBO, poJl, BUM, )KU3HEHHAs (popMa pacTeHHi, cpeja OOMTaHuUs, PACTUTEIBHOE COOOIIECTBO, BBHICIIUE PACTCHUS, HU3IINE
pacTeHus, CIOPOBBIE PACTEHMs, CEMEHHBbIE PACTEHUs, BOJOPOCIM, MXH, IUIAyHBI, XBOILM, MAOPOTHHUKH, TOJIOCEMEHHBIE, IOKPBITOCEMEHHBIE,
OakTepuu, TpHOBL, TUIIAKHUKN) B COOTBETCTBUU C ITOCTABJICHHOM 3a/jaueii 1 B KOHTEKCTE;

—pa3nuuaTh U ONMCHIBaTh JKMBbIE W TrepOapHbIe 3K3eMIUIAPbl PAacTEHUIl, 4acTH pacTeHUH MO H300paKEHMSIM, CXeMaM, MOJEIAM, MYyJIsDKaM,
penbedHBIM TabNULaM; TPUOBI IO U300PAKEHHUSIM, CXEMaM, MyJIsbKaM; OaKTepuu 1o U300paKeHHSIM;

—BBISABIISITh IPU3HAKU KJIACCOB IMTOKPBHITOCEMEHHBIX WM IIBETKOBBIX, CEMEICTB ABY0JIbHBIX U OJHOAOJIBHBIX PACTCHUN;

—OIpENENATh CHUCTEMAaTUYECKOE IIOJIOKEHUE PACTUTEIBHOTO OpraHu3Ma (Ha IpUMEpE NOKPBITOCEMEHHBIX, WM IBETKOBBIX) C IOMOIIBIO
OIpEICJINTEIIbHOW KapTOUKH;

—BBINOJHATh MPAKTUYECKHE U JIAOOpaTOpHBbIE pabOTHl MO CHCTEMATHKE PACTEHHH, MHKOJOTHM W MHKPOOHOJIOTMM, B TOM YHCIE DPaOOTHI C
MHUKPOCKOIIOM C IOCTOSIHHBIMU ((PUKCUPOBaHHBIMHU) U BPEMEHHBIMUA MUKPOIIPENapaTaMH, UCCIIEA0BAaTENbCKUE PabOThI ¢ UCIIOIb30BAHUEM IPUOOPOB U
MHCTPYMEHTOB IIU(POBOH 1abopaTopuu;

—BBIIETIATh CYLIECTBEHHBIE IPU3HAKU CTPOCHUS U XKU3HEAEATEIIbHOCTH PAaCTeHUH, OaKkTepuii, rpuOoB, JUIIAaiHUKOB;

—TIPOBO/IUTH ONKMCAHUE U CPaBHMBATH MEXAY cO00M pacTeHHs, TpHObl, JUIIANHUKHN, OaKTepUH MO 3aJlaHHOMY IUIaHY; JIeJaTh BBIBOJBI HA OCHOBE
CpaBHEHMS,;

—OIINCHIBaTh YCIOKHEHUE OpraHU3alliy pacTEHUI B XO/1€ ABOJIIOLIMY PACTUTEIBHOTO MUpPa Ha 3eMJIE;

—BBISABIISATH YEPTHI IPUCIIOCOOJIEHHOCTH PAaCTEHUH K cpelie 0OMTaHus, 3HAYEHNE KOJIOTMUECKUX (PaKTOPOB Il PACTEHUH;

—XapaKTepU30BaTh PACTUTEIbHBIE COOOIIECTBA, CE30HHBIE U IOCTYNATEIbHbIE WM3MEHEHUS pPACTUTENBHBIX COOOIIECTB, PAaCTUTENBHOCTh
(pacTUTENBHBIN TOKPOB) MPUPOIHBIX 30H 3EMJIH;

—TIPUBOJUTH IPUMEPHI KYJIbTYPHBIX PACTCHUN M UX 3HAUYECHHUE B )KU3HM YEJIOBEKa; IOHUMATh MPUYMHBI M 3HaTh MEPHI OXPaHbl PACTUTEILHOTO MHpa
3emiu;

—pacKpbIBaTh pOJIb PAaCTeHUH, I'pUOOB, JUIIANHUKOB, OAKTEpUH B HMPUPOAHBIX COOOIIECTBAX, B XO3AWCTBECHHOH NESITEIHHOCTH 4YEJIOBEKAa M €ro
MMOBCETHEBHON KU3HU;

—JIEMOHCTPUPOBATh Ha KOHKPETHBIX MMPUMEPAX CBsI3b 3HAHUM OMOJIOrMH CO 3HAHUSAMHM 110 MaTeMaTuke, Gu3nKe, reorpaduu, TEXHOJIOTUH, TUTEPAType,
Y TEXHOJIOTHH, IPEIMETOB I'YMaHUTAPHOTO LIUKJIA, PA3JINYHBIMU BUJJAMH UCKYCCTBA;

—MCIONB30BaTh METOJbl OMOJIOTMU: MPOBOIUTH HAONIONCHMUS 3a PACTEHUSAMH, OakTepUsMH, IpudaMu, JHUIIAWHUKAMHU, ONHCHIBATh MX; CTaBUTh
pocTelIre GUOIOTNYECKHE OIBITHI U HKCIIEPUMEHTHI;

—co0mroaTh mpaBuiIa 0e30MacHoro Tpyna npu padore ¢ y4eOHBIM M JTaOOpaTOPHBIM O0OPYAOBAaHHUEM, XMMHUYECKOH IMOCYJOH B COOTBETCTBUU C
MHCTPYKIIHUAMHU Ha YPOKE U BO BHEYPOUHOH JEATEIbHOCTH;



—BIaAeTh NpuéMaMu paboThl ¢ OMoJorMyYecKor HH(popManme: (GopMyaupoBaTh OCHOBAHUS Uil WU3BJICYCHHS W 0000mIeHUs WHOOpMAIUU U3
HECKOJIbKUX (2—3) HCTOYHHUKOB; MPeoOPa30BIBATh MH()OPMAIIHUIO U3 OJHON 3HAKOBOI CHCTEMBI B JIPYTYIO;

—CO3/1aBaTh MHUCHMEHHBIE M YCTHBIE COOOUIEHHs, TPAMOTHO HCHOJb3ysl MOHSITUMHBIN amnmapaT H3yd4aeMoro paszeiia OMOJIOTHH, COMPOBOXKAATH
BBICTYIIJICHHE TIPE3CHTAIMEN C yI€TOM 0COOCHHOCTEH ayIMTOPHH CBEPCTHUKOB.

8 KJIACC

—XapaKTepPHU30BaTh 300JIOTUIO KaKk OMOJIOTHYECKYIO HayKy, €€ pa3zelbl U CBsI3b C JPYTUMH HayKaMH U TeXHUKOM;

—XapaKkTepHU30BaTh MIPUHIUIBI KJIACCU()UKALUU KUBOTHBIX, BUJ KaK OCHOBHYIO CUCTEMATUYECKYIO KaTErOPHI0, OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIbI
’KMBOTHBIX (IIPOCTEHIINE, KUILICYHOIIOJIOCTHBIE, TNIOCKHE, KPYTIIbIe M KOJIbUaThIe YEPBU; WICHUCTOHOTHE, MOJIITIOCKHU, XOP/IOBBIE);

—IPUBOJANTH MPUMEPHI BKIIaaa poccuiickux (B ToM uncie A. O. KoBanesckuii, K. U. Ckps6un) u 3apy0exHbix (B Tom unciie A. Jleenryk, JK. KioBne,
3. I'ekkenb) yuyéHBIX B pa3BUTHE HAYK O KUBOTHBIX;

—IIPUMEHATh OMOJIOTNYECKHE TEPMUHBI U MOHATHUSA (B TOM YHCJIE: 300JI0TUS, SKOJIOTHsI )KUBOTHBIX, 3TOJIOTHUS, MTAJIC0300JI0THsI, CHCTEMATHKA, 11apCTBO,
TUN, OTPAI, CEMEMCTBO, POJ, BHI, >KHUBOTHAsl KJETKA, KMBOTHAs TKaHb, OPTaH >KMUBOTHOTO, CHUCTEMbl OPraHOB YXHMBOTHOTO, YKMBOTHBIH OpraHH3M,
NUTAaHUE, AbIXaHUE, POCT, pa3BUTHE, KPOBOOOpAIlEHHE, BBIAEICHHUE, ONOpPa, NBU)KEHUE, Pa3MHOXKEHHUE, MAPTEHOTEHE3, Pa3IpakuMoOCTh, pediekc,
OpraHbl 4yBCTB, [TOBEJICHHUE, Cpeaa OOUTaHMs, IPUPOAHOE COOOIIECTBO) B COOTBETCTBUH C IIOCTABJICHHOM 3a/1aueil U B KOHTEKCTE;

—pacKpbIBaTh 00IIME NPU3HAKU KUBOTHBIX, YPOBHU OpPraHU3alMM KUBOTHOI'O OpraHU3Ma: KJIETKH, TKaHU, OpPraHbl, CHCTEMbI OPIaHOB, OpPTraHU3M;
—CpaBHMBATH )KUBOTHBIC TKAHU M OPTaHbl JKUBOTHBIX MEX1y cO00ii;

—ONKCHIBaTh CTPOCHHUE U JKU3HEAEATENbHOCTh XMBOTHOI'O OpPraHU3Ma: ONOpY U JBHXKEHHME, MHUTAHUE W IUILEBApEHUE, IbIXaHHE U TPAHCIOPT
BEIIIECTB, BBIICTICHNUE, PETYIISALUIO U MIOBEICHUE, POCT, PA3MHOKEHUE U PA3BUTHE;

—XapaKTepHU30BaTh IMPOLECCHl KU3HEACATEIbHOCTH XMBOTHBIX H3y4aeMbIX CHCTEMAaTHYECKMX TIPYIIL: ABM)KEHHE, MUTAaHHUE, JbIXaHHE, TPaHCIOPT
BEIIIECTB, BBIICTICHUE, PETYIISLUIO, IIOBEICHUE, POCT, Pa3BUTHE, Pa3MHOKEHHE;

—BBISABJIATh IPUUUHHO-CJIEICTBEHHBIE CBA3M MEXAY CTPOCHUEM, KHU3HEAEATEILHOCTBIO U CPEAOH OOMTAaHNUS )KUBOTHBIX N3Y4aeMbIX CUCTEMATUYECKUX
IpymitL;

—pa3nuyaTh U ONMUCHIBATH KUBOTHBIX U3Y4a€MbIX CUCTEMAaTHUECKHX I'PYII, OTAEIbHBIE OPraHbl U CUCTEMBbl OPIaHOB 110 CXE€MaM, MOJIENISAM, MYJIsDKaM,
penbedHBIM TabIULAM; IPOCTEHIITNX — 110 H300paKEHUSM;

—BBISABIISITh IPU3HAKU KJIACCOB YWIEHUCTOHOTUX U XOPOBBIX; OTPSIIOB HACEKOMBIX M MJIEKOIUTAIOIIHNX;

—BBINOJHATH MPAKTHYECKUE U JTAOOpaTOpHBIE pabOTHI O MOP(OIOrUH, aHATOMHH, (PU3HOJIOTUU U TIOBEICHUIO KUBOTHBIX, B TOM YHCJIE pabOTHI C
MHUKPOCKOIIOM C IOCTOSHHBIMU ((PUKCHPOBaHHBIMHU) U BPEMEHHBIMU MUKPOIIPENapaTaMH, UCCIIEA0BAaTENbCKUE PaOOThI ¢ UCTIOIb30BAHUEM NIPUOOPOB U
MHCTPYMEHTOB IIU(PPOBOH 1abopaTopuu;

—CpaBHMBATh IPEACTABUTEINEH OTAEIbHBIX CUCTEMaTUYECKHX I'PYII )KUBOTHBIX M JIeJIaTh BBIBOJIBI HA OCHOBE CPAaBHEHMS;

—KJIaCCHU(PHULIMPOBATH )KUBOTHBIX HA OCHOBAaHUU OCOOEHHOCTEH CTPOCHUS;

—ONMCHIBaTh YCIOXKHEHUE OPTaHU3aLMH KUBOTHBIX B XOZ€ IBOJIOLUH KUBOTHOIO MUpa Ha 3eMIIe;

—BBISBJIATH YEPTHI PUCTIOCOOIEHHOCTH KUBOTHBIX K Cpe/ie OOMTaHus, 3HAYCHHUE YKOJIOTHUECKUX (PaKTOPOB IS ’KUBOTHBIX;

—BBISABJISITh B3aUMOCBSI3U JKUBOTHBIX B IPUPOJIHBIX COOOILECTBAX, LIETIN TUTAHUS,

—YCTaHaBJIMBATh B3aUMOCBS3H KUBOTHBIX C PACTCHUSIMU, TPHOAMHU, JTUITAHHUKAMU M OaKTEpUSIMH B IPUPOTHBIX COOOIIECTBAX;

—XapaKTepHU30BaTh JKUBOTHBIX MPUPOIHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTH PACHIPOCTPAHEHHUS KHUBOTHBIX M0 IIAHETE;



—PpacKphIBaTh POJIb KUBOTHBIX B MIPUPOAHBIX COOOIIECTBAX;

—PpacKphIBaTh POJIb JOMAIIHUAX U HEMPOAYKTUBHBIX )KHBOTHBIX B JKU3HH YEJIOBEKA; POJIb MTPOMBICIOBBIX JKUBOTHBIX B XO3SHCTBEHHOW JEATEIHHOCTH
YeJi0BeKa U ero MOBCEAHEBHON KU3HU; O0BSACHATH 3HAUEHHUE KUBOTHBIX B IPUPOJIE U )KU3HU YEITOBEKA,

—TOHUMATh IPUYUHBI U 3HATH MEPhI OXPaHbl )XKUBOTHOTO MUPA 3eMIIH;

—JIEMOHCTPUPOBATh Ha KOHKPETHBIX MpHUMepax CBA3b 3HAHWM OMOJOTMHM CO 3HAHUAMHU MO MaTeMaruke, GU3MKe, XUMHUHU, reorpaduu, TEXHOIOTHUH,
MPEIMETOB TYMAHUTAPHOTO [IUKJIOB, Pa3IMYHBIMU BUAMH UCKYCCTBA;

—HCIOJIb30BaTh METOJbI OMOJOTMH: MPOBOAUTH HAONIOACHUS 32 XUBOTHBIMH, OINHKCHIBATh KMUBOTHBIX, UX OpPraHbl U CHCTEMbl OPTaHOB; CTAaBUTHb
MPOCTEHIINE OMOTOTUYECKHIE ONBITHI U SKCIIEPHUMEHTHI;

——co0mro1aTh mMpaBmiia 0€30MacHOr0 TpyAa MpuU padoTe ¢ y4eOHBIM M JIAOOPATOPHBIM OOOpPYIOBAaHUEM, XUMHUUYECKOW IMOCY/O0H B COOTBETCTBHUH C
WHCTPYKIHUSAMHU HA YPOKE U BO BHEYPOUHOU JIESTEIHHOCTH;

—BIaAeTh NpuéMaMu paboThl ¢ Oumojornyeckord wHopMamueit: (GopMyIupoBaTh OCHOBAaHUS JJIS HM3BJIICUEHUS M 0000IICHUS WHPOpMAlUA W3
HECKOJIbKUX (3—4) HCTOYHHUKOB; MPeoOPa30BIBATh MH()OPMAIIHUIO U3 OJHON 3HAKOBOI CHCTEMBI B JIPYTYIO;

—CO03/1aBaTh MHUCHMEHHBIE M YCTHBIE COOOUIEHHS, TPAMOTHO HCHOJb3ysl MOHSITUMHBIN amnmapaT H3yd4aeMoro paszeiia OMOJIOTHH, COMPOBOXKAATH
BBICTYIIJICHHE TIPE3EHTAIMEN C yI€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.

9 KJIACC

- BBIJICJICHUE CYIIECTBEHHBIX NPU3HAKOB OHOJOTMYECKUX OOBEKTOB (OTIUYMUTENBHBIX INPH3HAKOB JKHMBBIX OPraHU3MOB; KIETOK W OPraHM3MOB
pacTeHui, KUBOTHBIX, TPUOOB M OAKTEpHii; OpraHU3Ma YeIOBEKa; BHUJIOB, YKOCHUCTEM; Omocdepsl) U mpoieccoB (0OMEH BEIIECTB M MPEBPALICHUS
SHEpPIrUM, NUTAHUE, JbIXaHHWE, BbIICICHHE, TPAHCIOPT BELIECTB, POCT, PA3BUTHE, PA3MHOXKEHHE, PETYJSIHS JKU3HEACATEIbHOCTH OpPraHU3Ma;
KPYrOBOPOT BEIIECTB U MPEBPAIICHUS SJHEPTUH B SKOCHCTEMAX ),

-TIpUBE/ICHUE JT0KA3aTeNIbCTB (ApryMEHTAallMs) POJICTBA YEIOBEKa C MIICKOMHUTAIOUIMMHU KUBOTHBIMH; B3aUMOCBS3U YEJIOBEKA U OKPY)KAIOLIEH Cpelbl;
3aBHCUMOCTH 3[I0OPOBbSI UEIIOBEKa OT COCTOSIHHSI OKPYXAroIleH cCpezpl; HEOoOXOAMMOCTH 3allWThl OKPYXKAIoIIeH Cpeabl; COOIIOJCHUS Mep
npoUIaKTUKY 3a00JI€BaHUM, BBI3BIBAEMBIX PACTEHUSMH, )KUBOTHBIMU, OaKTepHsIMH, pubdaMu U BUpycaMH, TpaBMaTu3Ma, crpecco, BUU-nndexnumy,
BPEIIHBIX MPUBBIYCK, HAPYIICHHS OCAHKH, 3pEHHS, CITyXa, MH(EKIMOHHBIX W MPOCTYAHBIX 3a00JICBaHUH;

-KJIacCH(HKAIHS — OIpeesieHIe MTPUHAICKHOCTH OMOJIOTHYECKUX OOBEKTOB K ONPEACTICHHON CHCTEeMaTHUECKOM IpyIIe;

-00BsICHEHHE POJIM OHMOJIOTUU B MPAKTHYECKOW AEATEILHOCTH JIFOJCH; MeCTa M POJIM YeJIOBeKa B MPHUPOJE; POJCTBA, OONTHOCTH MPOUCXOXKIACHUS U
HBOJIIOIUH PACTEHUH M XKUBOTHBIX (HAa MPHUMEPE COMOCTABJICHUS OTACIBHBIX TPYII); POJIM PA3TUUYHBIX OPraHU3MOB B JKU3HHU YeNIOBEKa; 3HAYCHUS
OMOJIOTUYECKOTO pa3zHOOOpa3usl Ui COXpaHEHHsT OWOoc(ephl; MEXaHH3MOB HACJICICTBCHHOCTH M W3MEHYHMBOCTH, TPOSBICHHS HACIEICTBEHHBIX
3a00JIeBaHUH y YeJI0BeKa, BUI000pa30BaHMsl U MPUCTIOCOOIEHHOCTH;

-pa3iMuYeHre Ha TaOJIHIaX YacTed M OPraHOUIOB KJICTKH, OPTaHOB M CHCTEM OPTaHOB YEJIOBEKa; Ha )KUBBIX 00BEKTAX M TAOJIUIAX OPTaHOB IIBETKOBOTO
pacTeHusi, OpraHOB U CHCTEM OPraHOB XMBOTHBIX, PACTEHUI pa3HBIX OT/AEJOB, )KUBOTHBIX OTJIEJIbHBIX THIIOB M KJIACCOB; HauboJIee pacpOCTPaHEHHBIX
pacTeHuil U JOMAITHUX )KUBOTHBIX, CbJOOHBIX U SITIOBUTHIX TPHOOB, OTMIACHBIX JIJISl YEJIOBEKA PACTEHUH U KHUBOTHBIX;

-CpaBHEHHE OMOJIOTHYECKUX 0OBEKTOB U MPOLIECCOB, YMEHHUE JIeNIaTh BHIBOJIBI 1 YMO3AKIIOUEHHsI HA OCHOBE CPaBHEHUS;

-BBISIBJICHUE W3MEHYMBOCTH OPTaHU3MOB; MPHUCIOCOOJICHUI OPraHU3MOB K cpele OOWTaHHS;, THIIOB B3aMMOJCHCTBHUS Pa3HBIX BUIOB B DKOCHUCTEME;
B3aMMOCBSI3€H MEXly OCOOCHHOCTSMHU CTPOEHUS KJIETOK, TKaHEH, OpraHOB, CUCTEM OPTraHOB U MX (YHKLHUSIMHU;

-OBJIaJICHUE METOJaMH OHMOJIOTHYECKOW HAayKH: HAOJIIOJACHUE M OMHMCAHHE OMOJOTHYECKUX OOBEKTOB M MPOIIECCOB; IMOCTAHOBKA OMOJOTHYECKHX



AKCIIEPUMEHTOB U 00BSICHEHHE UX PE3YIbTaTOB

3. TeMaTH4yeckoe IJIAHUPOBAHHNE C VKA3aHHEM KOJUYECTBA YACOB, OTBOAUMLIX HA 0CBOCHHE KAKI0H TeMbI VI€0HOIr0 MpeaMeTa

5 kaacc (34 yaca, u3 Hux 1 yac —

pe3epBHOE BpeMsi)

Ne | Tema Bce | KP | IIP | [IporpamMMHoOe coep:kaHue OcHOBHBIE BHABI 1eSITeTbHOCTH JuleKTpoHHBbIE (U (pOBLIE
n/n ro odyvyaruuxcs o0pa3oBaTe/IbHbIE Pecypchl)
yac
OB
1 Buoaorus — 4 0 0 [Tonsitue o ku3HM. [lpusHaku | O3HaKOMJIeHHE C O0BEKTAMU bubanorexa [HOK
HAyKa 0 KUBOii KHUBOrO  (KJIETOYHOE CTPOCHHME, | M3yUeHHUs OMONIOTHH, e https://m.edsoo.ru/7f413368
npupone IIUTaHWE, JbIXaHWE, BBIICICHUE, | pa3/ieiIaMH.

poct u ap.). OOBEKTHl XHUBOU U
HEKMUBOM NMPHUPOJIBI, UX CPaBHEHHUE.
Kupasg u HexuBas mpuposa —
€IMHOE LIEJIOE.

buonorus — cucrema Hayk o
JKUBOM MpUpOJE. OcHOBHBIE
paszmensl  Ouonormm  (OOTaHUKA,
300JI0THSA, SKOJOTHUS, IUTOJIOTHS,
aHaromus, Qu3MoNOrHs U 1p.).
[Tpodeccun, CBSI3aHHBIC c
Ouonorueil:  Bpau, BETEpHHAp,
MICUXOJIOT, arPOHOM, KUBOTHOBOJ U
ap. (4—5). Csssp Owonoruum ¢

OpyrMMH HaykamMu (MaremaTHKa,
reorpadust u ap.). Ponp Gmonorun
B MIO3HAHUM OKPYXAIOIIEro MUpa u
[IPaKTUYECKON JEeATEeIIbHOCTH
COBpEeMEHHOro uenoBeka. Kabuner
o6uonoruu. IlpaBuna moBeneHUs U
paboThI B KaOuHeTe C
OMOJIOTHYECKUMHU  TIPUOOpaMu |
UHCTPYMEHTAMHU.

IIpumMeHnenne OMOIOTHYECKUX
TEPMHUHOB U OHATUMN: KUBBIE
Tela, OMOJIOTHS, SKOJIOTHS,
LUTOJIOTUSI, aHATOMHUS,
¢buznonorus u ap.

PackpsiTHE posii OHosiornu B
IIPAKTUYECKOU EATEIbHOCTH
JOJeH, 3HaUEHUS PA3IUYHBIX
OpPTraHU3MOB B KH3HH YEIIOBEKa.
O0cy:xneHmne Mpru3HAKOB
’KHBOTO.

CpaBHeHHe O0BEKTOB KUBOU U
HEXUBOU IIPUPOLBL.
O3HakoMmJIeHHe C TTPaBHIIaMU
paboThI ¢ OMOTOTHYECKUM
o0opynoBaHWEM B KaOMHETE.
O0ocHoBaHMe NIpaBUI
MOBEJICHUS B IPUPO/IE




buonornueckue TEpPMHUHBI,
NOHATHSA, CHUMBOJBL VcTOYHMKH
Oouonornyeckux 3HaHui. [lomck

UHPOpPMALIUU C HUCHOJIb30BAHUEM
Pa3IUYHBIX MCTOYHUKOB (HAy4HO -
HonyJsipHas JauTeparypa,
CIPaBOYHMKH, VIHTEpHET).

MeTtoasbl 4 1 | Hayunsie MeToasl u3ydenus xkuBoil | O3HaKOMJIeHHe C METOJIaMU Bbubnuoreka [JOK
H3y4YeHUsl KUBOH IPUPOJIBL: HabOoieHue, | OMONIOrMYecKOol HayKHU: https://m.edsoo.ru/7f413368
NPHUPOBI OKCIIEPUMEHT, onucaHue, | HaboIeHUE, SKCIIEPUMEHT,

HU3MEpPEHHE, Kiaccuukanus. | KaaccuuKaIus, U3MEpEeHHe U

YcTpoicTBO YBEIIMYUTENBHBIX | IPUOOPAMHU. OTIMCHIBAHUE.

npuOOpoB: Jymbl U MHKpockomna. | O3HaKkoMIIeHHe ¢ TIpaBUiiaMu

[IpaBuiia paboThI C | paboTHI C YBEIMUUTEIbHBIMH

YBEJIMYUTEIBHBIMU PUOOpaMH. IIpoBenenue s31eMeHTapHBIX

Meton omnmcaHus B OHOJOTHU | DKCIIEPHUMEHTOB U HAOIIOACHMIA

(HaArTATIHBIN, CJIOBECHBIH, | HA TPUMEpaX PaCTCHHI

CXEMaTUYECKHUI). Merton | (TeTHOTPOINU3M U TE€OTPOITU3M)

U3MEpEHUS (MHCTPYMEHTHI | U OAHOKJIETOYHBIX )KUBOTHBIX

U3MEPEHHUS). Merton | (dhoToTaKkcHC U XEMOTAKCHUC) U

KJ1acCU(pUKaLUU OpPTraHU3MOB, | JIp. C ONIMCAHUEM IIeJieH,

MPUMEHEHNUE [BOWHBIX HA3BaHWM | BBIABUKEHHEM THIIOTES

opranu3moB.  HaOmronenne  w | (MpeanosoXeHui), MoJydeHust

OKCIIEPUMEHT KaK BEJyIIUE | HOBBIX (DAKTOB.

METO/Ibl OMOJIOTUH. Onucanue 1 MHTEpPHpeTALUS

JAHHBIX C 1[EThI0 00OCHOBAHUS
BBIBOJIOB

Oprannzmbl — 10 1,5 | IlonsaTue 00 opranusme. | OnpenesieHne 110 BHEITHEMY bubmmoreka [IOK
TeJIa JKUBOM HosinepHble u snepHbIe | BUAY (M300pakeHus M), cxemam | https://m.edsoo.ru/7f413368
NPUPOBI OpTaHU3MBI. Y OMHUCAHUE JOSIICPHBIX

Knerka u e€ orkpeiTue. Knerounoe
CTpOEHUE OPraHu3MoB. L{uronorus
— Hayka o kierke. Kierka —
HAaMMEHbINIAsg €IUHULIA CTPOCHUS U
KU3ZHEACITEIIBHOCTH  OPTaHU3MOB.
CrpoeHue KIETKM MOJi CBETOBBIM

SIIEPHBIX OPTaHU3MOB.
YcraHOBJI€eHHE B3aMOCBSI3EH
MEXy OCOOCHHOCTSIMH
CTpOeHUS U (PYHKIIUSAMH KIECTOK
Y TKaHEW, OPraHoB U CUCTEM
OpraHoB.




MHUKPOCKOTIOM: KJIETOYHAs
0005109Ka, IUTOIIIIA3Ma, SIPO.

OOHOKJIETOYHEIE 51
MHOTOKJIETOYHBIE OpTaHHU3MBI.
KrneTku, TKkaHH, OpPraHbl, CHCTEMbI
OpTaHOB. JKu3HenesTeabHOCTD
OpPTaHU3MOB. OcobenHoctu
CTPOCHUS u IPOIIECCOB

KU3ZHEJEATCIILHOCTH Y PACTEHUH,
XKHUBOTHBIX, OaKTEepHil U TPHOOB.
CpolicTBa OpraHW3MOB: THUTAHHUE,
IBIXaHUE, BBIICIICHHE, JIBIKEHUE,
pa3MHOXKEHHE, pa3BUTHE,
pa3IpaKuMOCTh,
pUCIIOCO0IeHHOCTh. OpraHu3m —
€/IMHOE IIEIIOE.

Pa3HoobOpaszue opraHuzMoB U HUX
KJIacCU(UKALIUS (TaKCOHBI B
OuoJI0rNn: 1[apcTBa, THUIIBI
(otnensr), KJIACCHI, OTPSIBI
(mopsimku),  CeMeicTBa,  POIBI,
BUJbl. bakTepunm W BUPYCHI Kak
dbopmbl JKU3HHU. 3HavyeHNE
OakTepuii U BUPYCOB B MIPUPOJIC U B
KU3HU YeJIOBEKa.

AprymeHTHpPOBaHME JI0BOJOB O
KJIETKE KaK €IMHUILIE CTPOCHHUS U
KU3HECACATCIBbHOCTU
OpPraHHU3MOB.

BrisiBJIeHME CYLIIHOCTH
KU3HEHHO Ba)KHBIX IIPOLIECCOB Y
OpraHU3MOB Pa3HBIX L[APCTB:
MUTaHUe, TbIXaHUe, BbIAeNe-
HUE, UX CPABHEHHE.
O0ocHoBaHme posn
pa3apaKuMOCTH KIIETOK.
CpaBHeHHe CBOICTB
OpPraHU3MOB: JIB)KEHUS,
pa3sMHOXEHUSA, Pa3BUTHUS.
AHaJIU3 IPUYXH Pa3HOOOpasus
OpPraHHU3MOB.
KnaccupuuupoBanue
OpPraHHU3MOB.

BoisiBjIeHHe CYIIIECTBEHHBIX
MIPU3HAKOB BUPYCOB:
Mapa3uTu3M, OOJIbIIAs
PENPOAYKTUBHAS CITIOCOOHOCTb,
M3MEHYUBOCTb.

HcciaenoBanue u cpaBHEeHHE
PaCTUTENbHBIX, )KUBOTHBIX
KJIETOK U TKaHen

Opranusmsl u
cpena o0OuTaHUA

0,5

[TonsitTue o cpeae  obOuTaHwms.
Bonnas, Ha3zeMHO -BO3AyIlIHAaH,
MOYBEHHAs, BHYTPUOPTaHNU3MCHHAS
cpensl obutanus. llpeacraButenu
cpen ooutanus. OCOOEHHOCTH Cpefl

oOuTaHus OpPTraHHU3MOB.
[IpucnocoOieHus: OpraHU3MOB K
cpene oOuTaHusl. Ce30oHHBIC

N3MCHCHUA B )KU3HU OPraHU3MOB.

PackpbiTHe CYIIHOCTH
TEPMUHOB: cpena KU3HH,
(haKkTOphI CpeIbI.

BoisiBJIeHHE CYLLECTBEHHBIX

MPU3HAKOB  Cpell  OOWTaHUSA:
BOJIHOW, HA3€MHO-BO3- AYIIHOW,
MMOYBEHHOM, OPraHW3MEHHOM.

YcraHoBJIeHHE  B3aHMOCBS3EH
MEXKIY pacnpocTpaHeHUEM
OpraHu3MOB B pa3HbIX Cpeaax

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368




oOuTaHus u MIPUCITIOCO-
OJIEHHOCTBHIO K HUM.
Oo0BLsIcHeHHEe MOABJICHUSA

MPUCTIOCOOJICHUH K cpeje
obutaHus: obOrekaemas (opma
TeNa, HAJMYME YeNIyd W IIJIaB-
HUKOB Yy  pbIO,  Kpemkui
KPIOYKOBHTHBIN KITFOB M OCTpBIE,
3arHyThIE KOTTH Y XHUIIHBIX TITHUI]
u JIp.

CpaBHeHMe BHENIHErO0 BHUJIA
OpPraHM3MOB HAa HATypaTbHBIX

00BEKTAax, o TadJIMIIaM,
CXeMaM, OIIMCaHUSIM.
IIpuponnsie 0,5 | IlonsTue 0 npupoaHoM | PackpseiTne cymHocTH | bubnmoreka [LIOK
coofiecTBa cooO1ecTBe. B3anmocss3u | TepMUHOB: HpUPOTHOE u | https://m.edsoo.ru/7f413368
OpraHu3MOB B NPUPOIHBIX | HICKYCCTBEHHOE  COOOIIECTBO,

coobmecTBax. IIuimeBbie CBS3M B
cooOmecTBax. IluieBble 3BEHBS,

EeTH " cetn UTaHUSI.
[IpousBoauTenu, noTpeOUTENH U
paspymmTenu OpPTraHUYeCKUX
BECIIICCTB B NIPUPOIHBIX
COOOIIECTBAX. [Tpumepsr
IPHUPOJHBIX cooOlIecTB (Jiec, mpyi,
03€epo U Ip.).

HckyccTBeHHBIE COOOIIECTBA, WX
OTJMYUTEIbHBIC  MPU3HAKU  OT
NPUPOIHBIX coo0mecTB. [TpuumHbI
HEYCTOWYMBOCTH  HMCKYCCTBEHHBIX
coobmiecTB. Pojib HMCKYyCCTBEHHBIX
COOOIIIECTB B )KM3HU YEJIOBEKA.
[Ipupoagnbpie 30HBI 3eMid, UX
oburarenn. @nopa u  dayHa
OpUPOIHBIX  30H. JlanmmadTer:
TIPUPOIHBIC U KYJIbTYPHBIC.

LENU U CeTU MUTaHMUSL.
AHaJIM3 Tpynn OpPraHU3MOB B
MIPUPOTHBIX coo0IIecTBax:
MPOU3BOUTENN, TOTPEOUTENH,
pa3pyuIuTeNu OpraHu- YECKUX

BEIICCTB.
BoisiBiieHHe CYILLIECTBEHHBIX
IIPU3HAKOB IIPUPOAHBIX

coO0mIecTB OpraHu3MoB (Jiec,
Py, 03€pO U T. 1.).

AHaJIM3  HMCKYCCTBEHHOTO U
MIPUPOJTHOTO COOOIIECTB,
BBLIfIBJIEHHE UX OTIMYUTEILHBIX
MIPU3HAKOB.

HccanengoBanue JKU3HU
OpraHU3MOB o ce30HaM,
3aBHCUMOCTD CE30HHBIX

SIBJICHUH OT (PAKTOPOB HEKHUBOI
MPUPOJBI




KvuBas npupona u
4eJ10BeK

N3menenust B mpuponie B CBSI3U C
pPa3BUTHEM CEIIbCKOTO XO3SHCTBA,
MIPOU3BOJICTBA u pocTom
YUCIICHHOCTH HaceleHus. Biusaue
YelioBeKa Ha KHUBYH MPHUPOAY B
xXome HCTOPHH. I'mobGanbHbBIE
IKOJIOTHUECKHE poOIEMBI.
3arpsi3HeHUE BO3AYIIHOM U BOIAHOM
o0oJtouek 3eMiH, MoTepy MOUB, UX
NPENOTBPALLICHUE. [Iytn
COXpaHEHUs OMOJIOTUYECKOTO
pazHooOpa3usi. Oxpansiembie
TEPPUTOPUHU (3armoBeTHUKH,
3aKa3HUKH, HAIMOHAIBHBIC MApPKH,
naMATHUKKA mpuponbl). KpacHas
kuaura P®. Oco3Hanue XKU3HU Kak
BEJIMKOH IIEHHOCTH.

Ananus u
BIIUSIHUS
ACATCIIbHOCTH
PUPO.Y.
ApryMeHTHpPOBaHHEe BBEICHUS
paloHaIbHOrO
MpUPOAOIIOJIB30BaAHUA n
MpUMEHEHNE 0€30TXOTHBIX
TEeXHOJIOTUH (yrunmsanms
OTXOOB  IIPOM3BOACTBA W
OBITOBOTO MyCOpa).
Omnpenesienne poiau YeloOBEKa B
NpUpPOAE, 3aBUCUMOCTH  €r0
3/10pOBbS oT COCTOSIHUS
OKpY>KaloIle Cpeibl.
O0ocHoBanme MIPaBUII
MOBE/ICHUS YeJIOBEKa B IPUPOJIE

OollecHUBaHHe
XO035I1CTBEHHOU
moaei Ha

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

33

3,5

1 gac PE3CPBHOI0 BpECMCHU

6 kaacc (34 yaca, u3 Hux 1 yac —

pe3epBHOE BpeMs)

n/n

Tema

Bce
IO
gac
OB

KP

P

IIporpamMmHoe conep:kaHue

OcHOBHBIE BHABI AeATCJIBHOCTH
odyvyaroumuxcst

DJIeKTpOHHBbIE (M (ppoBHIe
o0pa3oBaTeJbHBIE PeCypChl)

Pasznen 1.PacTuTesbHBI OpraHu3m

PacrurenbHblii
OPraHu3M

1,5

boranuka — Hayka O pacTEHUSX.
Paznenst OOTaHUKHU. CBsi3b
OOTaHWKH C JAPYIHMH HAayKaMH |
TeXHUKOH.  OOmue  mpu3HAKU
pacTeHuH.

PazHooOpasue pacteHuii. YpoBHU

PackpsiTHE CyIIIHOCTH
NOHATHUS OOTaHUKHU KaK HAYKH
0 pacTEHMSIX.

IIpuMeHeHne OMOTOTHUECKUX
TEPMUHOB U IIOHATHUI:
pacTUTENbHAs KIIETKA, TKaHb,
OpraHbl paCTeHUH, CUCTEMA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4148d0




OpTraHu3aIuu PaCTHTETHHOTO
opranusMa. Beicmme u HH3IIHE
pacrenus. CrnopoBble U CEMEHHbIE

pacTeHus.

Pacturenbnas knerka. W3ydenue
pacTUTEIbHON KJIETKH noj
CBETOBBIM MHUKPOCKOIIOM:
KJIETOYHAs 000J104Ka, SIpo,
UTOIIa3Ma (macTumasl,
MUTOXOH/JIPHUH, BaKyOJIH1 c

KJIETOYHBIM COKOM). PacTutenbHble
TKaHUu. @OYHKIUU PaCTUTEIBHBIX
TKaHeM.

OpI‘aHBI u CUCTEMBI OpraHoB
pacrenuii. CTpoeHME  OpraHoB
PACTUTCIIBHOTO opraHusma, ux
POJIb M CBSI3b MEXK]TY COOOIA.

OpraHOB PACTCHHS, KOPCHb,
nober, mouka, JIMCT U Jp.
BroisiBjIeHHe 001IIHMX
MIPU3HAKOB PACTCHHUS.
BbinosiHeHHe MPAKTHIECKUX
U 1ab0paToOpHBIX padoT ¢
MHUKPOCKOIIOM C TOTOBBIMH U
BPEMECHHBIMU
MUKpOTIpenapaTaMu.
CpaBHeHMe PaCTUTEITBHBIX
TKaHE! U OpraHOB PACTEHUU
MEXIy COO0M

Pa3nesn 2. CTpoeHue 1 MHOroo0pa3ne NOKPbHITOCEMSIHHBIX PACTeHUH

Crtpoenue u
MHOrooopa3smue
NMOKPBITOCEMSIHH
bIX pacTeHH i

11

3,5

Crpoenue cemsH. CocraB u
CTPOEHHE CEMSH.

Buabel kopHEeil M THUINBI KOPHEBBIX
cucreM. BupousMeHeHHs KOpHEH.
Kopenp — opran 1OYBEHHOTO
(MunepasibHOTO) uTanus. Kopau u
KOpDHEBbIE CHCTeMbl. BHemiHee u
BHYTPEHHEE CTPOEHUE KOpHSI B
cBsi3u ¢ ero pyHkuusmu. KopueBoit

yexJuK. 30Hbl KopHA. KopHeBbie

BOJIOCKH. Poct KOpHSI.
HOI‘JIOH_IGHI/IG KOpHsIMU BOAbI H
MUHCPAJIBHBIX BCIICCTB,
HEOOXOINMBIX pacTeHuto
(kopHEBOE  NaBIICHHE,  OCMOC).

Bunounsmenenne KopHeu.

IIpumeHeHnne OMOIOTUYECKUX
TEPMUHOB U TIOHATHIA: TIOOET,
JIUCT, KOPEHb, PACTUTEIbHBIN
OpTraHu3M, MHHEPAIbHOE
nuTanue, GOTOCHHTES.
HccnenoBanme Ha )KUBBIX
00BbeKTaxX WK Ha TepOaAPHBIX
00pa3iax BHEUIHETO CTPOCHUS
pacTeHui,

Onucanue OpraHoB: KOpHEH,
cTelieii, TuCTheB, MOOETOB.
Onucanue npoueccon
KU3ZHEJEATEIbHOCTH
PaCTUTENHLHOTO OpPraHu3Ma:
MUHEPAJIBLHOTO MUTAHUS,
dborocuHTE3A.

HccaenoBanue ¢ IOMOIILIO
CBETOBOT'0 MUKPOCKOTA
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[ToGer. Pa3zButue nobera U3 moykH.
Crpoenue crebns. Baemnee w
BHYTpEHHEE  CTpPOCHUE  JIUCTA.
Bunonsmenenus mo0OeroB:
KOpHEBHILE, KIyOeHb, JIYKOBHIIA.
Ux ctpoenue, OHUOIOTHYECKOE H
xo3siiicTBeHHOEe 3HaueHue. [lober u
nouku. JlucropacmonoxkeHue
nuctoBass Mo3auka. CrpoeHue u
byakuun  gucta.  Ilpocteie u
CIIOKHBIE JIUCThs. BugonsmeHeHus
JUCTHEB. OcobenHoctu
BHYTPEHHETO CTPOCHHUS JIHCTa B
CBSI3U € ero QYHKIHUAMHU (KOXKHUIIA U
YCTBbHIIA, OCHOBHAas TKaHb JIHCTA,
npoBoAsue mydku). JIuer — opran
BO3ymIHOrO nuTaHus.CTpoeHue u
pa3zHooOpasue 1BeTkoB. ColBeTus.
ITmoner. Tumbr ILJIOIOB.
Pacnpoctpanenue

CTPOEHMS KOPHEBBIX BOJIOCKOB,
BHYTPEHHETO CTPOCHHUS JIUCTA.
BoisiBI€HHE IPUYMHHO-
CIIEICTBEHHBIX CBSI3E€H MEXIY
CTpOEHUEM U (HYHKIHSIMU
TKaHEeH, CTPOCHHEM OPraHOB
pacTeHui u ux
KU3HEJCATECIBHOCTBIO.
O0bsicHeHHMe 3HAUYECHHUS
¢doTocuHTE3a B IPUPOJIE U B
JKU3HU YEJIOBCKa.
O0ocHOBaHMe HEOOXOJMMOCTI
PalMOHAIILHOTO
3€MJIENI0JIb30BAHMUS

Pa3nen 3 /KuzHenesiTe1bHOCTH pa

CTUTCJIBHOI'O OpraHuimMa

KusgenesareabHo
CThb
pPacTUTETHLHOTO
opraHusma

14

OO0MeH BelecTB y pacTeHuit
Heoprannueckue (Bonma,
MUHEpaIbHBIC COJIN) u
OpraHmuecKkue BemecTBa (Oenkw,
JKUPBI, YTIEBOMABI, HYKICHHOBBIE
KHUCIIOTBI, BUTAMHHBI U JIpyrHe
BEIIECTBA) pacTeHus.
MuHepanpbHOE NUTAaHUE PACTEHUM.
Y noOpenus.

IIuranue pacreHus.

[Tornomienre KOpHAMU BOJBI H
MUHEPATBHBIX BEIIIECTB,

HEOOXOIUMBIX pacTeHuIo

PackpbiTHE CynIHOCTH
TEPMHHOB «T€HEPATUBHBIE)» U
«BETETaTUBHBIC) OPTaHbI
pacTeHusl.

Onucanme BereTaTUBHBIX U
TeHEPAaTUBHBIX OPTaHOB Ha
JKUBBIX O0BEKTax M Ha
repOapHbIX oOpasax.
Pacno3naBaHue U onucanue
BEreTaTUBHOTO Pa3MHOKEHUS
(uepenkamu 0OETOB, JINCTHEB,
KOPHEW) U T€HEPaTUBHOIO
(cemeHHOTO) MO UX
U300paXKCHUSIM.

bu6mmoreka [IOK
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(kopHEBOE  JMaBJIICHHWE,  OCMOC).
[TouBa, e€ momopoaue. 3HaUYCHHE
00paboTKM TMOYBHI (OKYYHBaHUE),
BHECEHUS ynoOpeHui,
IPOPEKUBAHUS IPOPOCTKOB,
NOJMBA [ KU3HHU KYJIbTYPHBIX
pacreHuii. [ mapononuka.
®orocunre3. Jluer -  opran
BO3JYLIHOTO NUTaHWs. 3HAa4YCHHE
(oTocuHTE3a B IPUPOJIE U B KHU3HU
YeJI0BEKA.

JbIxaHue pacTeHus.

Jpixanue KopHs. PoIxiieHHE MOYBBI
JUIS yIy4IIEHUs! JbIXaHUsI KOPHEH.
VYcnosus, MPENSITCTBYIOIINE
JBIXaHUIO KOpHEH. JIucer kak opran
IpIXxaHus (YCTBUUHBIM ammapar).
[TocTynnenue B JIUCT
atMocdepHoro Bo3ayxa. CuibHas
3aIbUIEHHOCTD BO3/yXa, KaK
IPETSITCTBUE TUISL JIBIXaHUS
mucteeB. Ctebenp Kak — opraH
IbIXaHUsA  (Hamu4uMe YCThUI[ B
KOXHUIIE, YeYEBUYCK).
OCOOCHHOCTH JBIXaHUSI PACTCHUH.
B3anMocCBsI3b JbIXaHUS pacTEHUs C
(GhOTOCHHTE30M.

Tpancnopr BeliecTB B pacTeHHUH.
CBs3p  KJIETOYHOIO  CTPOCHHS
cTtebnst ¢ ero ¢yHKOMsIMU. Poct

crebns B mHY. Kierounoe
CTpOE€HHE CTeONIsi TPaBSIHUCTOTO
pacTeHus: KOXHIA, MPOBOJSAIINE
y4KH, OCHOBHasl TKaHb

O0bsicHeHHe CYIIHOCTH
MIPOIIECCOB: OIJIOIOTBOPEHHE Y
I[BETKOBBIX PACTCHUH, pa3BUTHE
U pa3MHOXEHHE.

Onucanue mpucrnocoOIEHHOCTH
pacTeHuil K OMbUICHUIO:
JUIUHHBIC THIYUHKH, MHOT'O
MEJIKOM CyXOH MBUIBIBI U Ap.
(ombLIEHUE BETPOM), HATHIUE
HEKTapHHUKOB, SIPKasi OKpacKa
1IBETKa (ONBUICHUE
HaCEKOMBIMHU).

CpaBHeHMe CEMSH JBYI0IbHBIX
Y OJTHOJIOJIbHBIX PAaCTCHUHU.
KnaccupuuupoBanue 1ioa0B.
OO0®bsicHeHHE posn
pacrpocTpaHeHus IUIOA0B U
CEMSH B TIPUPO/IE.

OBJiagenue npuéMaMmu
BEreTaTUBHOTO Pa3MHOKEHUS
pacteHui




(mapenxuma). Kinerounoe ctpoeHue
cTeOsl IPEeBECHOT0 pacTeHUs: Kopa
(mpo0ka, 11y0), kamOuii, 1peBecuHa
u cepaueBuHa. Poct crebns B
tomuuHy. [lpoBoasiine  TKaHU
KopHs.  TpaHcmopT  BoABl H
MUHEPAJIBHBIX BELIECTB B PACTEHUU
(cocynbt JPEBECHHBI) —
BOCXOAUI TOK. Vcriapenue Bobl
yepes cTeOeIb " JIACThS
(TpaHCcTMpanms). Perymsimus
UCIIApEHUs BOJBl B  PaCTEHUM.
BivsiHue BHEMIHMX YCIIOBUM Ha
ucrmapeHue  BOAbl.  TpaHcnopT
OpraHWYECKHX BEILECTB B PACTEHUH
(curoBunHble TpYOKM JyOa) —
HUCXOIALIUN TOK.
[lepepacnpenenenne u 3amacaHue
BEILIECTB B paCTeHUU. Belenenue y
pactrenuid. Jlucromna.

PocTt u pa3BuTHe pacTeHus.
[IpopacTtanue cemsiH.  YcaoBUs
npopactanus ceMsH. I[loaroroska
ceMsiH K 1noceBy. Passurtue
IIPOPOCTKOB.

OO6pa3oBarenpHble TKaHH. KoHYC
HapacTaHusl modera, pocT KOHYMKA
KOpHSL. Bepxyieunsrit u
BCTaBOYHBIM pocT. PocT KkOpHA U
cTeOsis B TOJNIMMHY, KamMOWii.
OO6pa3oBaHue TOAMYHBIX KOJEl Yy
JIPEBECHBIX pacTeHud. BimsHue
(UTOrOpMOHOB Ha POCT pacTEHUs.
PoctoBeie  ABWIKEHMSI paCTCHUH.




PasBuTue modera u3 moykH.
PazmHOXeHue pacteHuid U €ro

3HAYCHUE. CeMeHHOE
(reHepaTuBHOE) Pa3MHOKEHHE
pacrenuid. llBeTkm u couBeTHs.
OnbuieHKE. ITepekpécTHoe

OMbUICHHE (BETPOM, >KUBOTHBIMH,
BOJION) M camoorblIeHHe. J[BoitHOE
omiofgorBopenue. HacnenoBanue
MPU3HAKOB 00OMX PACTEHUH.

BereraTtuBHoe pa3MHOXEHHE
LBETKOBBIX PACTEHUN B MPHUPOJIE.
BereraTtuBHoe pa3MHOXEHHUE
KyJbTYpPHBIX pacTeHuil. KIIOHBI.
Coxpanenue IIPU3HAKOB
MaTEpPUHCKOIO pacTeHus.
XO035lCTBEHHOE 3HAYCHUE
BEr€TaTUBHOI'O PA3MHOXKEHUS

33

1 yac pe3epBHOT0 BpeMeHH

7 kaacc (34 yaca)

n/n

Tema

Bce
ro
gac
OB

KP

P

IIporpamMmmHoOe coep:kaHue

OCHOBHBIE BU/BI IeSITETbHOCTH
odyvyauuxcst

JuleKTpoHHBbIE (U (pOBLIE
o0pa3oBare/ibHbIe pecypchl)

Pa3nen 1. CucreMaTu4eckue rpynmnbl pacTeHui

CucreMaTu4eckK
He rpynnbl
pacreHuii

19

4,5

Bun KakK OCHOBHAas
CHUCTEMaTUYeCKast KaTeropus.
CucremMa pacTUTENIBHOTO  MUpa.
Huzmwme,  BeICIIME  CIIOPOBBIE,
BBICIIE  CEMEHHBIE  PACTEHHS.

OnpenesieHue BHUa, Kak
CUCTEMAaTUYECCKON SIUHUIIBL.

bu6mmoreka [IOK
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OCHOBHBIE TaKCOHBI (KaTErOpHuM)
CUCTEMAaTUKH pacTeHuil (11apcTBo,
OTJIeN, KJace, MOPsIIOK, CEMEHCTBO,
pon, Bum). Hcropus paszBuTus
CUCTEMATHUKH, ONHCAHWE BUJIOB,
OTKpBITHE HOBBIX BHUAOB. Poub
CUCTEMATHUKH B OMOJIOTHH.

Pa3znen 2. Pa3BuTHe pacturesbHOro Mmupa Ha 3emJie

PasBurne
PACTUTEJLHOIO0
MHpa Ha 3emuie

OBOJIIOLIMOHHOE pa3BuUTHE
pacTUTENBHOTO MHpa Ha 3emJe.
CoxpaHenue B 3€MHOM  Kope
pacTUTENIBHBIX ~ OCTaTKOB, ux
uzydyeHue. «KuBble HCKOIAeMbIE»
pactutesnbHOro napcerBa. JKusHb
pacrenuii B Boze.  IlepBble
Ha3zeMHble pacTeHus. (OcBoeHHE

pacTeHus MU CYIIN. Drarsl
pa3BUTHUSI  HAa3eMHBIX  pacTeHUM
OCHOBHBIX CHUCTEMAaTUYECKHUX

rpynn. BeiMepive pacreHus.

Onucanue n 000CHOBaHME
mpolecca pa3BUTHS
PacTUTEIBLHOIO MHUpa Ha 3emiie
Y OCHOBHBIX €T'0 3TarloB.
O0BbsicHeHHe OOLTHOCTH
MPOUCXOXKACHUS U IBOJIIOLIUN
CUCTEeMATHUYECKUX TPYIIIT
pacTeHui Ha MpuMepe
COTIOCTABJICHUS OMOJIOTUIECKUX
PaCTUTENbHBIX O0OBEKTOB.
BoisiB1eHHE IPUMEDPOB U
PacKpbITHE CYLTHOCTH
BO3HUKHOBEHUS
MIPUCTIOCOOTICHHOCTH
OpPTaHU3MOB K Cpe/ie OOuTaHus

Bbubnmuoreka [JOK
https://m.edsoo.ru/7f416720

Pa3znen 3. PacTeHus1 B IpUPOAHBIX CO001IECTBAX

Pactenus B
MIPUPOIHBIX
coo00IIIeCTBaX

Pacrenuss wu cpema oOwurtanHwms.
DKOJ0rn4ecKkue (baxTopsbI.
Pactenus u yciaoBUS HEXKUBOM
OpUPOIBI:  CBET, TeMIIeparypa,
Blara, arMoc(epHBIi  BO3MIYX.
Pacrennss U  yciaoBuUs  KUBOH
OPUPOJBL: TPSIMOE U KOCBEHHOE
BO3JICUCTBUE  OpPraHU3MOB  Ha
pacreHus. [TpucnocoGieHHOCTD
pacteHuii K cpeae oOWUTaHUSL.
B3anmocBsA3M  pacTeHU  MEXKIY

O0bsicHeHHe CYIIIHOCTH
IKOJIOTHYECKUX (PAKTOPOB:
a0MOTHYECKUX, OMOTHYECKHUX U
aHTpOHOI‘eHHI:IX 1 UX BIIUAHUA
Ha OpTraHU3MBI.

Omnpenenenne CTpyKTypbl
9KOCHUCTEMBL.

YcTraHoBJIeHHE B3aMOCBS3HU
OpPraHW3MOB B TTUIICBBIX IEIAX,
COCTAaBJICHUEC CXEM ITHUIICBBIX
[enei U ceTel B DKOCUCTEME.

bu6mmoreka [IOK
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co00i1 U ¢ APYTUMHU OPTaHU3MaMH.

PacturensHble CcOOO0I1IIECTBA.
BunoBoii cocTtaB  pacTUTENBHBIX
COOOIIIECTB, MPe00TaIaloIINe B HUX
pacrenus. Pacnipenenenue BUIOB B

PaCTHTEIBHBIX coO00IIeCTBAaX.
Ce30HHBIE W3MEHEHHS B JKU3HHU
pacTUTEIHLHOTO CcOO0O0I1IIeECTBA.

CMeHa pacTUTENhHBIX COOOIIECTB.
PactutenbHOCT  (pacTUTENBHBIN
IIOKPOB) TMPUPOAHBIX 30H 3eMIIH.
®nopa.

Omnpenenenne uept
MIPUCTIOCOOJICHHOCTH PaCTEHUN
K cpelie OOMTaHUs, 3HAUCHUS
9KOJIOTHYECKUX (aKTOPOB st
pacTeHuM.

OO0bsicHeHHe TPUYUH CMEHBI
HKOCUCTEM.

CpaBHeHHe OMOIICHO30B U
arpoleHO30B.
DopMyJIMPOBaHHE BLIBOJIOB O
NPUYMHAX HEYCTONYUBOCTH
arpoIeHO030B.

Ob6ocHOBaHNe HEOOXOIUMOCTH
YepeI0BAHUS arpOIKOCUCTEM.
Onucanue pacTeHUN SKOCUCTEM
CBOEM MECTHOCTH, CE30HHBIX
WU3MEHEHUH B KU3HU
PACTUTCIIbHBIX COO6H_I€CTB n ux
CMCHBI

Pasznen 4. Pacrenus

H Y€¢JIOBCK

Pactenus u
YEJIOBEK

KynpTypHblE pacTeHns W HX
[IPOUCXOXKICHUE. Llentpsl
MHOT000pa3usi U MPOUCXOKICHHUS
KYJIbTYPHBIX pacTeHun.
3emienenue. KynbTypHble
pacTeHMsl CelNbCKOXO03HCTBEHHBIX
YTOJIHI: OBOIITHEIE, ILJIOJOBO-
SAroiHble,  moisieBble.  Pacrenus
ropojia, OCOOEHHOCTh TOPOJCKOI

¢I1opHL. [Mapxw, JIECONapKH,
CKBEpBI,  OOTaHWYECKHE  CaJbl.
JlexopatuBHOE IIBETOBOJICTBO.

KomHaTHble pacTeHHsi, KOMHAaTHOE
IIBETOBOJICTBO. IlocnencrBus

JCATCIIBHOCTH YCI0BCKAa B

O0BACHATH COXpaHEHUS
3HAUEHUs KyJIbTYPHBIX
pacTeHui B )KM3HH YEJIOBEKA.
BoisiB1eHHe yepT
MIPUCTIOCOOTICHHOCTH
JUKOPACTYIUX PACTEHUM K
JKU3HU B DKOCUCTEME IrOpoJa.
O0bsicHeHHMe IPUYMH U
ONMCAHHUE MEP OXPaHBI
PacTUTEIBLHOTO MHpa 3€MJIH.
Onucanue COBpEeMEHHbBIX
HKOJIOTHYECKUX MPOOIIeM, UX
BJIMSIHUS HA COOCTBEHHYIO
YKU3Hb U )KU3Hb OKPYKAIOINX
JTonen

bubmmoreka [IOK
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HKOCUCTEMAX. Oxpana

PaCTHTEIHLHOTO MUpa.
BOCCTaHOBHeHI/Ie YHUCJICHHOCTH
peIKHX BHJIOB pacTeHUU: 0c000
OXpaHsieMble [IPUPOIHBIE

tepputopun  (OOIIT). Kpacuas
kHura Poccun. Mepbl coxpaHeHUs
PacTUTEIBLHOTO MHpA.

Paznea 5. I'puobl. JInmaitaukn. bakrepun

['puOsI.
JInmaitnuku.
bakrepuun

I'puber. OOmass xapaKTepUCTHKA.
[Insamoynsie TpudbI, X CTPOCHHE,
NUTaHUue, PpOCT, Pa3MHOKECHHE.

CpenoOHbIE W SAIOBUTHIE TPHUOBI.
Mepsbl npopUIAKTUKA
3a00JIeBaHUH, CBSI3aHHBIX c

rpubaMu. 3HAYCHHE NUIAIIOYHBIX
rprOOB B IPUPOIHBIX COOOIIECTBAX

u KU3ZHU YeJI0BEKa.
[TpombiieHHOE BBIpAI[BaHUE
HUIATOYHBIX rpuboB
(ITaMIHBOHBI).

[InecueBbie TpuOLL. [IpoxxxkeBble
rpuObl. 3Ha4YeHHE TIIJIECHEBBIX W
JPOXKEBBIX TPHOOB B MpPUPOJE U
KW3HM 4YenoBeka (mumieBas o

dapmareBTHyecKast
MPOMBIIIUICHHOCTD U JIP.).
[Tapasutnueckue IpUOBbI.
PaznooGpasue u 3HAYCHHE

Mapa3suTHYEeCKUX TPUOOB (TOJIOBHS,
CIIOpBIHBA, PuTOPTOpa, TPYTOBUK H
ap.). boppba c¢ 3aboneBaHuUsIMH,
BBI3bIBAEMBIMU  [apPa3UTHUYECKUMHU
rpubamu.

JIlumailHuku —  KOMIUIEKCHBIE

BoisiBJIeHHe OTIIMUNTEIBLHBIX
MPU3HAKOB I1apcTBa [ prOBbL.
Onucanme cTpoeHus u
JKM3HEIEITCILHOCTH
OJHOKJICTOYHBIX,
MHOTOKJICTOYHBIX TPHUOOB.
YcraHoBJIeHHE B3aMOCBS3HU
MEXIy OCOOCHHOCTSIMHU

CTPOCHUS HNIJIATIOYHBIX I‘pI/I6OB n

nmporeccamu
KU3ZHEJEATCIILHOCTH.
Onpenenenne poiau TpudOOB B
PUPOJIC, )KU3HH YEIOBEKa.
ApryMeHTHpPOBaHHE MEP
npoUIaKTUKU 3a00JIeBaHUH,
BBI3bIBAEMbBIX TPHOAMHU.
Onucanne CMMOMOTHYECKUX
B3aMMOOTHOIIIEHUH TPUOOB U
BOJIOPOCJIEH B JIMIIANHUKE.
BobisiBJIeHH e OTIMYUTEIbHBIX
pU3HAKOB IapcTBa bakrepuu.
Onucanue CTpoeHUS,
KU3ZHEJEATEIILHOCTH U
MHOT000pa3usi OaKTepuil.
Onwucanue mep npoUIaKTUKH
3a00JIeBaHUH, BBI3BIBAEMBIX

Bbu6nmuoreka [JOK
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OpraHU3MBlI. CrpoeHnue
numaiHukoB. [lutanuwe, poct wu
pa3MHOXEHHE JMIIAHHUKOB.

3HaYeHUE JUIIAHNHUKOB B MPUPOIE
" )KU3HHU YCJIIOBCKaA.

bakrepun — JOsIIEPHBIE
OpTaHU3MBI. Oobmas
XapaKTEePUCTUKA OakTepuil.
bakrepuanbHas KJIETKA.
Pazmuoxenue OakTepuil.
PacnipocTpanenue OakTepuil.
Pa3znooOpasue Gakrepuii. 3HaueHne
OakTepuit B MIPUPOTHBIX
coobmiectBax.  bone3HeTBOpHBIE
OakTepuu W MeEpbl MPOPUITAKTUKH
3a00J1€BaHHii, BBI3LIBAEMEBIX

OaktepusiMu. baktepum Ha ciyx0e
y 4enoBeKa (B CeITbCKOM XO035HCTBE,

OaKTEepHSIMHU.

IIpoBenenue HaOIIOICHUN U
HKCIIEPUMEHTOB 3a rpudamu,
JIUIIaHHUKAMU U OaKTepUSMU.
Oguasenne npuémMaMu paboThI
¢ 6uosornueckoil nHpopMmaluen
o OakTepusx, rpudax,
JUIIaHUKAX U €€
npeoOpa3oBaHue

MIPOMBIIIUICHHOCTH).
34 |0 6,5
8 ku1acc (68 yacoB, U3 HUX 2 Yyaca — pe3epBHOE BpeMsi)
Ne | Tema Bce | KP | IIP | IIporpaMmMHOe coieps;kaHue OcHOBHBIE BUBI 1€ATEJIbHOCTH nekTpoHHbIE (LU pPOBLIE
n/n ro odyvyaruuxcst o0pa3oBaTe/IbHbIE Pecypchl)
qac
0B
Paznen 1. 7JKuBOTHBIN OpraHusm
1. 3o000THsI — HayKa O JKMBOTHBIX. | PackpbiTHe cymHocTy moHsATus | bubmmoreka [JOK
K HEo . 0 Paznensi 300JIOTHH. CBsi3b | «300J10THs» Kak OMojIoruueckoi | https://m.edsoo.ru/7f418886
UBOTHBIN
4 0 | 30010THIM C MU HAyKaMW H | HAYKH.
OpPraHu3M 5 ApYT YK YK

TeXHUKOH.  OOmue  mpu3HAKU
KHUBOTHBIX. OTINYHS KUBOTHBIX OT

IIpuMeHeHne OMOTOTHYECKUX
TEpPMHHOB ¥ TIOHSTHH: 300JI0THS,




pacTeHuii. Muoroo0pasue
KHBOTHOI'O MHpA.

OnHOKJIETOUHBIE u
MHOT'OKJIETOYHBIE KUBOTHBIE.
dopma Tela )KUBOTHOTO,

CUMMETpUS, pa3Mephl Tena U JIp.
KupotHas  knerka.  OTKpbITHE
KUBOTHON KieTku (A. JleBeHryk).
CtpoeHue  KUBOTHOM  KJIETKHU:
KJIETOYHasi MeMOpaHa, OpraHOWIbI
NEePEIBIKEHUS, PO C SAPBIIIKOM,
[IUTOILIa3Ma (MUTOXOHIpPUH,
MUIIEBAPUTEIbHBIE U
COKpaTHTENbHbIC BaKyOJIH,
JU30COMBI,  KJIETOYHBIA  LIEHTD).
IIpoueccsl,  mpoucxonmsmue B
knetke. [emenme knerku. Tkanu
KHUBOTHBIX, HUX  pa3HOOOpasue.
Opranbl U CHCTEMBl OpPraHOB
XKUBOTHbIX. OpraHusM — €IuHOE
1enoe

HKOJIOTHSI, FTOJIOTUSI )KUBOTHBIX,
Najae0300J0Tus U Jp.
BrisiBJIeHMe CYIIIECTBEHHBIX
MPU3HAKOB )KMBOTHBIX
(cTpoenue, mpoIecch
KU3ZHEJEATEIbHOCTH ), UX
CPaBHEHHE C IPEACTABUTEIIMU
1IapCTBa PaCTEHUM.
O0ocHOBaHMe MHOTOOOpa3us
YKUBOTHOTO MHUpa.
Onpenesienne 1Mo rOTOBbIM
MUKpOIIpenaparam TKaHen
JKUBOTHBIX M PACTCHUH.
Onucanmue OpraHoB U CUCTEM
OpraHOB )KUBOTHBIX,
YCTaHOBJICHUE X B3aUMOCBS3HU

Pasnen 2. CTpoeHue ¥ :KM3HEAEATEIbHOCTH OPraHU3MA KUBOTHOIO

Crpoenue u
KHU3HEIEATSITHHOC
Th OpraHu3Ma
KHUBOTHOTO

12

Oco0eHHOCTH THAPOCTATUIECKOTO,
HaApY>KHOTO ¥ BHYTPEHHETO CKeJleTa
y )kuBOTHBIX. [lepenBrkenue y
OJTHOKJIETOYHBIX (aMEOOBHIHOE,
KTYTUKOBOE). MBbIIIICUHbIC
JBUKCHHS] Y MHOTOKJIETOYHBIX
NOJET HACEKOMBIX, IITHII; TJIaBaHNE
pBIO; IBHKEHHUE TIO CYIIIE
MIO3BOHOYHBIX KUBOTHBIX
(mon3aunue, Oer, xoas0a u ap.).
PbryaskHbIe KOHEYHOCTH.

3HadeHue nutanus. [lutanue n
[UIIEBAPEHUE Y IPOCTEHUIIINX.
BnayrpunosnoctHoe u

IIpuMeHeHne OMOTOTHYECKUX
TEPMUHOB U TIOHATHI: MUTAHHUE,
JbIXaHUE, POCT, Pa3BUTHE,
BBIJICJIEHUE, ONIOPA, IBUKEHHUE,
pa3sMHOXEHHE, pa3pakKUMOCTh,
NOBEJICHUE U JIp.

BoisiBJIeHHe 00IIUX IPU3HAKOB
JKUBOTHBIX, YPOBHEU
OpraHu3alUK )KUBOTHOTO
OpraHu3Ma: KJIE€TKH, TKaHH,
OpraHbl, CHCTEMBbI OPTaHOB,
OpTraHM3M.

CpaBHeHMe KUBOTHBIX TKaHEH
Y OPTaHOB )KMBOTHBIX MEXIY

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f418886




BHYTPUKJIETOUYHOE MUIIEBAPEHUE,
3aMKHYTasi 1 CKBO3HAsI
MULIEBAPUTEIbHAS CUCTEMA Y
0ECIT03BOHOYHBIX.
[InimeBapuTenbHBIN TPAKT Y
MMO3BOHOYHBIX, MTUILIEBAPUTEIbHbBIC
xkene3bl. DepMeHTHI.
Oco0eHHOCTH MUIIEBAPUTEITLHON
CHUCTEMBI y MIpeICTaBUTENCH
OTPSII0B MJICKOMTUTAIOIIHX.

3HaveHue apixanus. ['a3oo0men
yepe3 BCIO MOBEPXHOCTh KIIETKH.
XKabepnoe npixanue. HapyxHsie u
BHyTpeHHUE xabprl. KoxkHoe,
TpaxeuHoe, JEr0YHOE JbIXaHUE Y
oburareneit cymu. OcoOeHHOCTH
KOKHOTO JbIXaHus. Poib
BO3JIYIIHBIX MEIIKOB Yy NTHII.

Ponb Tpancnopra BewecTs B
OpraHU3Me JKUBOTHBIX. 3aMKHYTasI
¥ HE3aMKHYTasi KDOBEHOCHBIE
CUCTEMBI y OECIIO3BOHOYHBIX.
Cepaue, KpOBEHOCHBIE COCY/IBI.
CrnuHHOM 1 OPIOITHOM COCY/IBI,
KalMJUISIPBI, <JI0KHBIE CepALay» y
o 1eBoro uepssi. OcoOeHHOCTH
CTPOEHHUSI HE3aMKHYTON
KPOBEHOCHOM CHUCTEMBI Y
MOJUIFOCKOB M HaceKOoMbIX. Kpyru
KpOBOOOpAIIeHUsI 1 0COOEHHOCTH
CTPOCHUS Cepiell y TO3BOHOUHBIX,
YCIIOKHEHUE CUCTEMBbI
KPOBOOOpAIIEHUSI.

3HauCHUE BBIACICHHS KOHCUHBIX
IPOJYKTOB OOMEHA BEIIECTB.
CokpaTruTenbHbIe BaKyOJIH Y

NpoCTeUIINX. 3BE3qUATHIC KJIETKHU U

COOOM.

Onucanue CTpOCHUS U
KU3HEACATCIBHOCTHU X KUBOTHOT'O
OpraHu3Ma: ornopa u JABHKEHUE,
IMUTAHUC U TUIICBAPCHUC,
JBIXaHUE U TPAHCIIOPT BEUIECTB,
BBIACIICHUC, PCTYJIANUA U
MOBEJIEHUE, POCT, Pa3MHOKEHUE
U pa3sBUTHE.

O0bsicHeHHe ITPOLIECCOB
KU3ZHEJEATEIbHOCTH KUBOTHBIX:
JABMXXCHUC, IUTAHUC, IbIXaHUC,
TPAHCIIOPT BELIECTB,
BBIACIICHUC, PCTYJIIAI A,
MOBEJIEHUE, POCT, Pa3BUTHE,
Pa3MHOXXEHHE.

O0cyxaenne NpUIUHHO-
CJIICACTBCHHBIX CBsI3el MCKOY
CTPOEHHUEM U
KU3HCACATCIIbHOCTHIO,
CTPOCHHUEM U CPeFoi OOMTaHUS
KHUBOTHBIX.




KAHAJIBLIBI y IUNIOCKUX YEPBEH,
BBIJICIUTEIILHBIC TPYOOUKH U
BOPOHKH y KOJIbYAThIX YEPBEil.
ManbnurueBbl COCYAbl Y
HaceKOMbIX. [ToUKH (TyTOBUIIHBIE
Y Ta30BbI€), MOYETOUYHHUKH,
MOYEBOM MY3bIPb Y MO3BOHOYHBIX
JKMBOTHBIX. OCOOCHHOCTH
BBIJICJICHUS] Y TITULI, CBSI3aHHBIE C
MOJIETOM.

[TokpoBBI y O€CTIO3BOHOYHBIX.
VYcnoxxHEeHHE CTPOCHUS KOXKHU Y
no3BOHOYHBIX. Koka Kak opran
BbIIENEHNS. POJIb KOXKH B
terooraaye. [[pon3BoIHbIE KOXKH.
CpencrBa MacCUBHOW U aKTUBHOM
3alIUTHl y )KUBOTHBIX.

PaznpaxuMoCTh y 0JTHOKIETOYHBIX
KUBOTHBIX. Takcucel (hoToTakcuc,
TpOPOTAKCUC, XEMOTAKCHC H JIp.).
HepsHas perynsauus. Hepsraas
cucrema, e 3HaueHue. HeppHas
cuctema y 6eCrio3BOHOYHBIX:
cetvaras (nuddys3Has), CTBOIOBAS,
y3noBas. HepBHas cucrema y
MMO3BOHOYHBIX (TpyOUaras):
TOJIOBHOM Y CIIMHHOM MO3T, HEPBBI.
VYcnoxHeHne roToBHOTO MO3ra OT
PBIO 10 MIIEKOMTUTAIOIIUX.
[TosisBneHne OOJMBIIUX TOTYIIAPHUH,
KOPBbI, 00PO3/] ¥ NU3BUIIHH.
I'ymopanenas perynsanus. Pois
TOPMOHOB B KU3HH KUBOTHBIX.
[TonoBeie ropmoHsl. [TonoBoit
mumop¢u3M. Opransl 4yBCTB, UX
3HadyeHue. Penenropsl. [Ipocteie u
cJI0KHBIE ((paceToyHbIe) II1aza y




HaceKoMbIX. OpraH 3peHus u ciyxa
y MO3BOHOYHBIX, UX YCJIOKHEHUE.
Opranbl 000HSHUS, BKYyCa U
ocsi3aHusl y OECIIO3BOHOYHBIX U
MIO3BOHOYHBIX KUBOTHBIX. Opran
OOKOBOI JINHUU Y PHIO.

Bpoxnénnoe u npuodbperéHHOe
NOBeJICHHE (HHCTUHKT U
HayuyeHue). Hayuenue: ycioBHbIe
pedIieKkChl, UMIIPUHTHHT
(3amevarseHue), HHCAUT
(moctmwxkenune). [ToBeneHue:
MUIIEBOE, 00OPOHHUTENHHOE,
TeppUTOpHATIBHOE, OpadHoe,
uccienonarenbckoe. CTUMYIIbI
TIOBEJICHHSI.

becnonoe PASMHOXCHUC: OCICHUC

KIIETKA OJTHOKJIETOYHOTO
OopraHM3sMa Ha JBE, IIOYKOBaHUE,
dbparMeHTarusI. [TomoBoe
pa3sMHOXXEHHUE. [IpeumyiecTso

noJioBoro pasmMHoskeHus. [lonoBeie
kKene3bl. SIMYHUKA U CEMEHHUKU.
[TooBeIe KJICTKH (rameTsi).
OnogoTBOpEHHE. 3urora.
[TapTeHnorenes. 3apoipIeBoe
paszButue. CTpoeHHe SHIa TTHUIIBL
BaytpuyrpobHoe pa3BUTHE
MJICKOTIMTAIONINX.  3apOJIbIIIEBhIC
ob6onouku. IlmamenTta (merckoe
MECTO). [Tynounsrit KaHaTHUK
(mymoBuna). [locTamMOpHOHATBHOE
pa3BuTHE:  TPSAMOE,  HEHpSMOE.
Metamopdo3 (pa3Butne c
IIPEBPALCHUEM): IIOJIHOE 51
HETOJTHOE.




Pazagen 3. OcHoBHBIE KaTeropuu CUCTCMaTUKHU }KUBOTHBIX

OcHOBHBIE
KaTeropuu
CHCTEMAaTHKHU
JKNUBOTHBIX

Bun KakK
CHUCTEMaTUYeCKast KaTeropus
KUBOTHBIX. Knaccudukanus
*KUBOTHBIX. CuHcTeMa KUBOTHOTO
MHpA. Cucremarnyeckue
KaTeropuu JKUBOTHBIX (1[apCTBO,
THI, KJIacC, OTPAJl, CEMENCTBO, PO/I,
BUJl), UX cONoauMHeHue. bunapHas
HOMEHKJIATypa. Otpaxxenue
COBPEMEHHBIX 3HAHUU 0
MPOUCXO0XKICHUHI u poacTBe
JKUBOTHBIX B KJACCHU(PHUKAIUU
JKUBOTHBIX.

OCHOBHas

KnaccupuuupoBanue
YKUBOTHBIX Ha OCHOBE MX
MIPUHAJIEKHOCTH K
onpeacnEHHON
CHCTEMaTUYECKOU TpyIIIIe.
Onucanue cUCTEMaTHYECKUX

rpynn

bubmmoreka [IOK
https://m.edsoo.ru/7f418886

OIHOKJIETOYHBIE
JKUBOTHBIE —
MIPOCTEUILINE

CrpoeHue u IKHU3HEACATEIBHOCTD
npocredmux. MecTtooOuTaHue w
o0pa3 xu3Hu. O6pazoBaHUE LUCTHI
npu HEOJArompUsITHBIX YCIOBHIX
Cpebl.

Mmuoroobpasue MIPOCTEUIITNX.
3HaueHNe MPOCTEUIUX B MPUPOIC
U KU3HM dYernoBeka (oOpa3oBaHMe
OCaZIOYHBIX TOPOA, BO30YIUTETH

3a00JICBaHUH, CHMOHOTHYECKHE
Bujbl). [lyTH 3apakeHUs denoBeka
u MepbI PO UITAKTUKH,
BbI3bIBa€MbIC OJIHOKJICTOYHBIMU
JKUBOTHBIMU (MansIpuiHBIT
TJ1a3MOJTUH ).

Broigenenue CylecTBEHHbIX
MIPU3HAKOB OJTHOKJIETOYHBIX
JKUBOTHBIX.

O0bsicHeHHe CTPOCHUS U
(GYHKIUI OHOKIIETOUHBIX
JKMBOTHBIX, CIIOCOOOB X
TIePEIBHKEHUS.

Haobaronenne repeiBUKEHUS B
BOJIe HH(PY30pUU-TY(PETbKU U
WHTEpIPETAIHs TaHHBIX.
AHaJIu3 1 OlleHUBaHHEe
CI0CcO000B BhIIEIIEHUS N30BITKA
BOJIbI U BPEJHBIX KOHEUHBIX
MPOJYKTOB 0OMEHA BEIIECTB Y
MPOCTEUINNX, OOUTAIOIINX B
MIPECHBIX U CONEHBIX BOJOEMAX.
ApryMeHTHpOBaHUE
MIPUHIIUIIOB 3J0POBOTO 0Opa3a
JKM3HH B CBS3HM C IIOIIaJaHUEM B
OpTraHM3M YeJIOBEeKa
Mapa3suTHIECKUX MPOCTEHIIINX
(MansIpuitHBIN TUTA3MOIHH,

bubnmuoreka [JOK
https://m.edsoo.ru/7f418886




TU3eHTepHitHas amEoa,
JSIMOJTHSI, CalTbMOHEIIIA | . )

MHOroKJIeTOYHbIE O6mmas XapaKTepUCTUKA. | BbIsiBJIeHHE XapaKTEePHBIX bubmuorexa [JOK
JKUBOTHBIE. Mecrtooburanue. OCo0eHHOCTH | IPU3HAKOB KMIIEYHONOIOCTHBIX | https://m.edsoo.ru/7f418886
Kumeunononocr CTPOCHHUS U JKU3HENIEATEIbHOCTH. | )KUBOTHBIX: CIOCOOHOCTH K
HbIE OKToaepMa U SHTOJEPMA. | PET€HEPALINH, IOSIBIICHNE
BHyTpumonoctHoe #u KJIETOYHOE | HEPBHOM CETH U B CBA3U C 3TUM
IIepEeBapUBaHUE NUINU. | peIIEKTOPHOTO MOBEICHHS U
Perenepamnus. Pednekc. becmnomoe | ap.
Pa3sMHOKEHHUE (moukoBaHwue). | YcTaHABJIUBAHUE B3aUMOCBSI3U
[Tonosoe pPa3MHOXKEHHE. | MEXAY OCOOCHHOCTSIMU
I'epmadpoautusm. CTpOEHUS KJIETOK TeJla
PaznensHOMOMNBIE KHILIIEYHOIOJIOCTHBIX
KHUILIEYHOIIOJIOCTHBIE. (TTOKPOBHO-MYCKYJIbHBIE,
Mmuoroo6pasue CTpEKaTeJbHBbIE,
KHUILIEYHOIOJIOCTHBIX. 3HaueHUe | IPOMEXYTOUHBIE U JIp.) U UX
KHUILIEYHOIOJIOCTHBIX B MpHUpoJe U | GYHKIUSIMHU.
XKu3HM  yenoBeka. Kopamiossie | PackpbITHE posin 6ecrosoro u
ITOJIMIIBI " nx poJIb B | IOJIOBOTO PAa3MHOXEHUS B
pudoobpazoBaHum. KHU3HU KHIIEYHOTIOIOCTHBIX
OpraHU3MOB.
OO0bsicHeHHMe 3HAUYECHUS
KHILIEYHOIIOJIOCTHBIX B IPUPOJIE
Y J)KM3HM YEJIOBEKa
[Tmockue, OO6mmas xapakrepuctuka. | KnaccuguuupoBanue uepseii | bubnuorexa [JOK
KpYTJIbIE, Ocobennoctu CTPOCHUS U | 110 TUNaMm (IUIOCKHE, KPYTIIbIE, https://m.edsoo.ru/7f418886
KOJIbYaThIe YEPBU KU3HEACITEIBHOCTH IUIOCKUX, | KonbyaThie). OnpeaesieHue 1o
KPYIJIBIX M KOJIbYATBIX YEpBEH. | BHEIIHEMY BUAY, CXEMaM U
MHoroob6pasue YEpBEW. | OMUCAHUAM MPECTaBUTENEH
[TapasuTnueckue IIJIOCKHE U | CBOOOJHOKHBYIINX U

Kpyrible 4epBU. [MKIBI pa3BUTHA
MMEeYEHOYHOI'0 COCaJbIIIUKa,
ObIYbEr0  LIEMHS, YEeIOBEYECKOH
acKapuibl. UYepsw, ux
IpUCHIOCOOIEHNs K Mapa3suTH3MY,
Bpell,  HAHOCHMBIA  YEJIOBEKY,

NapasUTUYECKUX YE€PBEH pPa3HbIX
THUIIOB.

HUccnenoBanme npru3HaKoB
pUCnoco0JICHHOCTH K Cpejie
o0uTaHus y Napa3uTUIECKUX
4yepBeH, apryMEHTUPOBAHUE




CEIBbCKOXO03SIMCTBECHHBIM
pacTeHUsIM U KUBOTHBIM. Mephl 10
MPEAYIPEKICHUIO 3apakeHUs
Mapa3uTUYECKUMH 4YepBsiMH. Ponb
4yepBel Kak MTOYBOOOpa3oBaTeseii.

3HAa4YeHUS MPUCTIOCOOICHHOCTH.
AHaJIN3 U OLlCHHBaHUe
BIMSHUA (PAKTOPOB PHCKA HA
3JI0pOBBE YETIOBEKa,
IpeIynpexIeHUe 3apaKeHUs
HapasuTHIECKUMH YEPBSIMU.
O06ocHoBaHMe pOJIN AOXKIEBBIX
YyepBeil B M0YBOOOpa30OBaHUH

YieHUCTOHOTHE

O6mas xapakrepuctuka. Cpessl
)KU3HA. BHemHee W BHYTpeHHee
CTpOCHHE YJIEHUCTOHOTHX.
MHuoroo0Opa3ue  4YICHHCTOHOTHX.
[IpencraBuTenn KJIaccoB.
PakoobpasHnsbie. OcobenHoctu
CTPOCHHUS U JKHU3HENEATEIbHOCTH.
3HaueHue paxooOpa3HbIX B
IPUPOJIE U )KU3HH YEJIOBEKa.
[TaykooOpa3Hbie. OcobeHHoCTH
CTPOCHHS U >KU3HEIESATEILHOCTH B
CBSI3M C KM3HBIO Ha cyme. Kiemu
— BpEIUTEH KYJIbTYPHBIX
pacteHuil u Mepbl GOpPHOBI ¢ HUMH.
[TapazuTnueckue KJIEIIH —
BO30yIUTENIM U TEPEHOCUHKHU
OmacHBIX OoJe3He. Mepbl 3alTuThI
oT kiewend. Ponp xiemend B
MOYBOOOPA30BAHUH.

Hacexowmsie. OcobenHoctu
CTPOCHHUS U JKU3HENIEATEIbHOCTH.
Pa3mMHOXEHUE HACEKOMBIX WM THITBI
pazButus. OTpsapl HACEKOMBIX*:
IIpssMokpbLIBLE, PaBHOKpBLIBIE,
[TomyKeCTKOKpBLIbIE,
Yemryekpbutble,  JKeCTKOKpBUIBIE,
Ilepenonuatokpsiibie, JIByKpbUIbIE
u np. Hacekomble — nepeHOCYnKH

BobisiBJIeHHe XapaKTEPHbBIX
IIPU3HAKOB IIPEICTABUTEIICH
tumna YieHncroHorue.
Onucanue npeacraBuTeneu
kiaccoB (PakooOpasHsie,
[Taykoo06pa3nsie, Hacekompie)
0 CXeMaM, U300paKCHUSM,
KOJUTCKIIUSIM.

HccaenoBanue BHEITHETO
CTPOEHHMsSI MACKOIO KYKa,
OIKMCaHue 0COOCHHOCTEH ero
CTPOCHHS KaK MPEICTaBUTEIS
KJIacca HaCEKOMBIX.
OO0cy:xneHne pa3HbIX TUIIOB
Pa3BUTHS HACEKOMBIX C
HCIIOJIb30BaHUEM
KOJUIEKIIMOHHOTO MaTepuasia Ha
npuMepax 0abouku
KaIlyCTHHMIIbI, PbKEr0 TapaKaHa
U JIp., BBISIBIICHUE MPU3HAKOB
CXOJICTBA U pa3IHyusl.
O06cy:kaeHne 3aBUCUMOCTH
3JI0pOBBS YEJIOBEKA OT
YJICHUCTOHOTHX —
MEPEHOCUYUKOB UH(PEKITMOHHBIX
(xnemeBoii sHIIEDATUT, MaTSPUS
U Ip.) ¥ Tapa3uTapHBIX
(4ecoTOYHBIN 3y/IeHb U JIP.)

bu6mmoreka [IOK
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BO30ynuTeNnei u Hapa3uThI
YeJIoBeKa M JOMAlIHUX JKUBOTHBIX.

Hacexomsblie-Bpenurenu caja,
oropozja, moJis, Jieca.

Hacexowmrle, CHIKAIOITHE
YUCIEHHOCTD BpeauTeNen
pacrenuii. [loBeneHne HaCEKOMBIX,
WHCTUHKTBHI. Mepsbl o
COKpAIICHUIO YHUCIICHHOCTH

HAaCEKOMBIX-BpeIuTee. 3HaueHue
HAaCEKOMBIX B IIPUPOAEC U KU3HU
YEJI0BEKa.

3a00JIEBaHUM, a TAK)KE OT
OTpaBIICHUS SITOBUTHIMU
BEIIECTBAaMH (TapaHTyI,
KapakypT | JIp.).

O0bsicHeHHMe 3HaYCHUS
YJICHUCTOHOTHX B MIPUPOJIE
KU3HH YEIIOBEKa.

Oguanenne npuéMaMu padbOTHI
¢ Omosyoruueckoil nHpopmanuei
u e€ mpeoOpa3oBaHue

Morocku

0,5

Obmas XapaKTepUCTHKA.
Mectooburanue MOJLITIOCKOB.
CrpoeHnue U IIPOLIECCHI
KHU3HEICATEIIFHOCTH, XapaKTEepHbIE
U1 OPIOXOHOTHX, JABYCTBOPYATHIX,
TOJIOBOHOTHX MOJUTIOCKOB. YepTsl
IpUCIIOCOOJICHHOCTH MOJUTIOCKOB K
cpene obOurtanus. Pa3smHOXeHHE
MOJUTFOCKOB. Mmuoroob6pasue
MOJITIOCKOB. 3HaYeHNE MOJUTIOCKOB
B IIPUPO/JIC U )KU3HH YEJIOBEKa.

Onucanue BHCIIHETO U
BHYTPEHHETO CTPOCHHUS
MOJIJIFOCKOB.

YcraHoBJIeHHe B3aUMOCBSI3U
CTpOEHUs U 00pa3a KU3HU C
YCJIOBHSIMU OOWTaHHS Ha
puMepe MpecTaBUTENEH TUIla
MoaaroCcKH.

YcraHoBJIeHHE B3aMOCBS3U
MEXIy pacceJeHuEM U 00pa3oM
JKM3HH MOJIJTIOCKOB.
O0ocHOBaHHUE POJIU MOJUTFOCKOB
B IIPUPOJIE U XO35IMCTBEHHOU
NEATEIbHOCTH JI0AeH

Bbubnuoreka [JOK
https://m.edsoo.ru/7f418886

XopaoBbie

OO6mmas XapaKTEePUCTHUKA.
3apoAapIlleBOE pa3BUTHE XOPAOBbIX.
CucremaTnueckue TpyMIbI
xopnosbix. I[logtun becuepenHsie
(mannernuk). Ilomrunm Yepenusie,
unu [1o3BOHOUHBIE.

BbisiBJICHHE XapaKTEPHBIX
IIPU3HAKOB TUIIA XOPJOBBIE,
noatunoB becuepenHeie n
UYepennsie (I1o3BoHOYHBIE).
Onucanne NpU3HAKOB CTPOCHUS
Y )KU3HENEATEIbHOCTU
JaHIICTHUKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f418886




10 | Pe10bI OO6mas XapaKTepUCTHKA. | BbleseHue OTIINYUTENbHBIX bubmmoreka [IOK
Mectoobutanne ¥ BHEHIHEE | IPU3HAKOB MIpeJCTaBUTENEH https://m.edsoo.ru/7f418886
ctpoenue  pei0.  OcobenHocTH | Kinacca XpsIeBble PHIObI U
BHYTPEHHETO CTPOCHHUS u | kiacca KocTHble peIOHI.

IPOIIECCOB  JKU3HeaesATeNbHOCTU. | MeceqoBaHue BHEIIHETO
[Tpucnoco6aeHHOCTh pBIO K | CTpOeHHUs pbIO Ha MpUMepe
ycnoBusM — oOutaHusa.  OTIMYMS | )KUBBIX OOBEKTOB.
XPSIIEBBIX PBI0 OT KOCTHBIX PBIO. | YCTaHOBJIEHHE B3aMOCBS3H
PasmHoxeHme, pa3BUTHE U | BHELTHETO CTPOCHUS U CPEJIbI
MHUTpauus peld B TpHpojne. | ooutaHus psid (oOTeKaemas
Mmuoroobpa3ue pbi0, OCHOBHBIE | (hopma Tela, HATMYNE CITU3H U
CHUCTeMaTH4YeCKHe TIpynmsl  peiO. | 1p.).
3HaueHue prIO B npupoze u xu3Hu | McciieioBanue BHYTPEHHETO
YeI0BeKa. X035UCTBEHHOE | CTPOCHHUSA PHIO Ha BIAXKHBIX
3HAYCHHUE PHIO. npenaparax.
O0bsicHeHMe MEXaHU3Ma
HOTPYKEHUS U TIOAHATHS PhIO B
BOJIHOU cpefe.
Oo6ocHoBaHue poiu PoIO B
NPUPOJIE U )KU3HU YEJIOBEKA.

11 | 3emMHOBO/HBIE Oo6mas XapaKTepUCTHKa. | BhIsiBJIeHHEe XapaKTEPHbIX bubmmoreka [IOK
Mecrooburanue 36MHOBO/IHBIX. | IPU3HAKOB y MIPEJICTaBUTENEH https://m.edsoo.ru/71418886
Ocobennoctu BHEIIIHET O U | K1acca 3eMHOBOJIHBIE.

BHYTPEHHETO CTPOEHUSI, TIPOLIECCOB
KHU3HEICATEIILHOCTH, CBS3aHHBIX C
BBIXOZIOM 3E€MHOBOJHBIX Ha CYIIY.
[IpucnocobaeHHOCTD
3eMHOBO/IHBIX K XM3HHU B BOJIEC U HA
cyme. Pa3sMHOXEHHME U DPa3BUTHE
3€MHOBO/THBIX.

MHuoroo0pa3ue 3eMHOBOJHBIX H UX
oxpaHa. 3HaueHHE 3€MHOBOJHBIX B
IPUPOJIE U )KU3HU YEIIOBEKa

BroisiBiieHne yept
pUCIOCOOTIEHHOCTH
3€MHOBOJIHBIX KaK K Ha3€MHO-
BO3AYILIHOW, TAK U K BOJAHOM
cpene oouTaHusI.

Onucanme npeacraBuTeneu
KJ1acca 1o BHEIIHEMY BHY.
Oo6ocHoBanme posn
3€MHOBOJIHBIX B IPUPOJIE U
YKU3HU YEJI0BEKa




12 | IIpecMbIKaromumec BrlsiBneHnE XapakTepHbIX BoisiBJIeHH e XapaKTEPHbIX bubmmoreka [IOK
s NIPU3HAKOB y TIPEACTaBUTEIICH IIPU3HAKOB y IpeACTaBUTENEH https://m.edsoo.ru/71418886
kiacca [Ipecmbikaromuecs. kiacca [Ipecmbikaromyecs.
BoisiBnenue uept BroisiBiieHne yept
pUCIOCO0TIEHHOCTH pUCIOCOO0IEHHOCTH
MPECMBIKAIOIIUXCSI K BO3AYIIHO- MPECMBIKAIOIIUXCS K BO3AYIIHO-
Ha3eMHOU cpejie (cyxas, MOKphITas | Ha3eMHOM cpere (cyxad,
YelryikaMu Koxa, S4ercTbie MOKPBITas YelTyHKaMH Koxka,
NErKue u ap.). SIMEUCTBIE JIETKUE U JIP.).
Onucanue npeacrasuresnen kiacca. | Onmcanue npeacTaBuTeNen
Onpenenenue poau KJ1acca.
IPECMBIKAIOLINXCS B IIPUPOJIE U Onpenesienne poiu
YKU3HU YeJIOBEKa. IIPECMBIKAIOLIUXCSI B IPUPOJE U
KHU3HH YeIIOBeKa.

13 | ITtuust Oo6mas XapakTepucTUKa. | OnmucaHme BHEIIHETO U Bbu6nuoreka [JOK
OCOOEHHOCTH BHEIIHEr0 CTPOEHHS | BHYTPEHHETO CTPOESHHUS NTHIL. https://m.edsoo.ru/71418886
nturl. OcobeHHOCTH BHYTpeHHero | O0cy:KaeHue uepT
CTpOCHUS u IIPOLIECCOB | MPUCIIOCOOIIEHHOCTH MTHUI] K
KHU3HEICATSIILHOCTH OTHIL. | TOJETY.
[Ipucnocobnenuss nrtui Kk moyéry. | OG0cHOBaHME CE30HHOTO
IToBenenue. IIOBEJCHUS IITULL.
Pa3smuoxxenne u pazurue ntul. | ComocraBiieHHe CUCTEM
3a6ora o moromcTBe. Ce30HHBIC | OPraHOB MPECMBIKAIOLINXCS U
SBJICHUS B )KM3HU NTUL. MUrpanuu | NTHILI, BISIBJICHHE OOLIUX YepT
NTUI], UX U3ydeHre. MHOTOOOpa3ue | CTpOCHHS.
OTULl.  DKoJoru4yeckue rpynnsl | O00CHOBaHUE POJIU NITHUIL B
ntuil. [Iprcnoco0aeHHOCTh NTHIL K | IPUPOJIE U KU3HH YellOBeKa
pPa3IUYHBIM  YCJIOBHSIM  CPEIBL.
3HayeHWe MNTULl B TPUPOAE U
YKU3HU YeJIOBEKa.

14 | Mnexonuraromme OObmas xapaktepuctuka. Cpenbl | BeisiBJeHHe XapaKTepHBIX bubmmoreka [IOK

KU3HU MJIEKOTIUTAIOIIUX.
OCOOEHHOCTH BHEIIHETO CTPOCHUS,
CKeJeTa U MYCKYJaTypHl,

MPU3HAKOB KJacca
MIJICKOITUTAOIINX.
YcTraHoBJeHHe B3aIMOCBSI3EHN

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




BHYTpeHHero ctpoenus. [Iporecco
KU3ZHEJCATEIIbHOCTH. Y CIIOKHEHUE
HepBHOM  cuctembl. [loBeneHue
MiIeKonuTaomux. PasmMHoxkeHne U
pa3BuTHe. 3200Ta O TOTOMCTBE.

ITepBo3BepH. OnHONIPOXOIHBIE
(sitnexnanymue) u  Cymuarsie
(am3mme 3Bepw). [lnmaneHTapHbIC
MiIeKonuraomue. MHoroodpasue
miekonuTaommx. HacekomosigHbie

u Pykoxpsbuibie. ['pbI3yHBI,
3aiirieoOpazHebIe. XUIIHbIE.
Jlacronorne u  KurooOpasHbie.
[TapHOKOIIBITHBIE u
Henapuokonwitapie.  [Ipumatsr®.
CewmelicTBa  oTpszna  XHIIHBIE:
cobayby, KOIIIaYybH, KYHBH,
MEJIBEXKbH.

3HaueHue  MJICKOMHUTAIOIIHUX B

OpUpPOE M  JKU3HU  YEJIOBEKa.
Miekonurarolyie — MepPEeHOCUNKU

BO30yauTENeH OTTaCHBIX
3a0oneBanuii. Mepbl OOpBHOBI C
IphI3yHAMH. Msoroo0pasue

MIICKOIIUTAIOIINX POAHOI'O Kpasi.

MEXIY Pa3BUTHEM T'OJIOBHOTO
MO3ra MIIEKOIUTAIOIIUX U UX
MOBEJICHUEM.
KnaccupuuupoBanue
MJIEKOMUTAIOIIUX IO OTPsiAaM
(TpBI3yHBI, XUIITHBIE,
KATOOOpa3HbIE U Ip.).
BroisiBiieHne yept
IpUCIIOCOOTEHHOCTH
MJIEKOMUTAIOIIUX K Cpeiam
oOuTaHus.

Oocyxnenune ponu
MJIEKOIUTAOIINX B IPUPOLE U
JKU3HU YETIOBEKA.

Onucanue poiau JOMaIIHUX
JKMBOTHBIX B XO3SIICTBEHHOM
NEATEIbHOCTH JI0AeH

Pa3znea 4. PazBuTne ;kuBOTHOI0 Mupa Ha 3emJie
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PazButue
YKUBOTHOTO MHUpa
Ha 3emiie

0,5

OBOJIIOLIMOHHOE pa3BuUTHE
)KUBOTHOTO MHpa Ha  3emiIe.
YcnoxHeHue JKUBOTHBIX B
nporecce SBOIIOINH.
JlokazaTenbcTBa  3BOIIOIHOHHOIO
pa3BUTHS JKMBOTHOT'O MHpA.
IlaneonTomorus. Hckomaembie

OCTaTKH JXKHUBOTHBIX, UX H3Y4YCHHUC.
MCTO,Z[BI N3YUCHUA HCKOIIACMBIX

O0bsicHeHHe YCIIOXKHEHUS
OpraHM3alH )KUBOTHBIX B XOJI€
ABOJIIOLINH.

O0cyxnenue npuuInH
ABOJIFOLIMOHHOTO Pa3BUTUS
OpPraHUYECKOT0 MUpA.
BoisiBieHHne yepT
PUCIOCOOIEHHOCTH )KUBOTHBIX
K cpeiaM oOuTaHUsI.

bu6nuoreka [JOK
https://m.edsoo.ru/7f418886




ocTaTkoB. PecraBpanus apeBHHX
KUBOTHBIX.
«OKuBBIE MCKONIAEMBIE» KUBOTHOTO

MUpa.
Kuszub KUBOTHBIX B BOJIE.
OIHOK/IETOYHBIE SKUBOTHBIE.

Hponcxoxcz[eHHe MHOTOKJICTOYHBIX
JKHBOTHBIX. OCHOBHEBIE OTaIllbl

SBOIIOLAHN 0€ECII03BOHOYHBIX.
OCHOBHBIE JTAIbI SBOJIFOLUU
[MO3BOHOYHBIX SKUBOTHBIX.

BriMepiine ;KMBOTHBIE.

Omnucanme o pUCyHKaM,
CXe€MaM U OCTaHKaM BBIMEPIINX
KUBOTHBIX.

O0cyxneHue npuuIrH
COXpaHEHHsI Ha MPOTHKEHUN
MWIIMOHOB JIET B HEU3MEHHOM
BUJIC CKUBBIX HCKOMIAEMBIX.
Osgiasenne npuéMamu padboThI
¢ Omosnoruueckoil nHpopmanuei
u e€ mpeoOpa3zoBaHue

Pasnen 5. 7/KuBoTHbIe B IPUPOIHBIX COO0IIECTBAX

16

JKuBoTHEIE B
MIPUPOTHBIX
co00IIIeCTBaX

XuBoTHBIE W cpema OOHWTaHMSL
BnusiHue cBera, TemmepaTypel U
BII&YKHOCTH Ha KHMBOTHBIX.
[TpucrocobIeHHOCTh KUBOTHBIX K
YCIIOBUSIM Cpe/ibl OOUTaHUSL.

Momynsiuun JKHUBOTHBIX, ux
XapakTepucTuku. OJIWHOYHBIA U
IpyNIOBOM obpa3 JKU3HU.
B3auMOCBsI3M  JKMBOTHBIX MEXIY
co00if U ¢ IPYyruMH OpraHH3MaMHu.
[lumeBble CBS3M B HPUPOIHOM
coobmiectBe. IlumeBbie ypoBHH,

JKOJIOTHYeCcKas nupamMua.
DKocHucTeMa.

JKuBOTHBIE MHMp TNPUPOAHBIX 30H
3emnn. OcHOBHBIE

3aKOHOMEPHOCTH  PacIpeAeIcHUs
KUBOTHBIX Ha Iu1aHete. dayHa.

Onucanue cpen oOUTaHUS,
3aHUMAaEMbIX JKMBOTHBIMHU,
BBISIBJICHUE YEPT
pUCIOCOOICHHOCTH )KUBOTHBIX
K cpejic OOMTaHus.
BoisiBJIeHHe B3aUMOCBSI3U
JKUBOTHBIX B MPUPOJTHBIX
C000IIIeCTBaX, LIEMN U CETH
MTUTAHHSL.

YcTraHoBJIeHHE B3aMOCBS3HU
JKUBOTHBIX C PACTCHUSIMU,
rpubaMu, TUIIaiHUKAMH U
OaKTepUsSMU B MPUPOTHBIX
COOOIIECTBAX.

Onucanue >KUBOTHEIX
MIPUPOAHBIX 30H 3€MIIH.
BrisiBIIeHHE OCHOBHBIX
3aKOHOMEPHOCTEM
pacnpocTpaHeHUs KUBOTHBIX IO
IJIAaHETE.

O0ocHOBaHMe PO KUBOTHBIX
B IIPUPOJTHBIX COOOIIECTBAX.
O0cyxaeHne posid HayKu O

bu6mmoreka [IOK
https://m.edsoo.ru/7f418886




JKUBOTHBIX B IIPAKTUYECKOMN
NEITEILHOCTH TIOCH.
ApPryMeHTHpPOBaHHMe OCHOBHBIX
IIPABWJI IOBEJICHUS B IIPUPOJE B
CBSI3H ¢ OEpeKHBIM OTHOIICHHEM
K )KUBOTHOMY MHDPY

Pasznen 6. )KuBoTHbLIE H YeI0BEK

17

JKuBoTtHEBIE 1
YEJIOBEK

BosaetictBue yeJJoBeKa Ha
JKUBOTHBIX B MpUpPOAC: MpsAMOC H
KOCBEHHOE. [IpomebICTOBBIE

XKHUBOTHBIC (pBIOOJIOBCTBO, OXOTA).
Benenune mpomsbicia KUBOTHBIX Ha

OCHOBE Hay4HOT'O MoAXO0/a.
3arpsi3HEHUE OKPY>KAlOIIEe Cpeibl.

OI[OMaI_HHI/IBaHI/Ie JKHUBOTHBIX.
Cenexmus, MOPOJIbI,

UCKYCCTBEHHBI  0TOOp,  JIUKHE
NpEeAKd  JOMAIIHUX  JKMBOTHBIX.
3HaueHHe MOMAIIHUX >KUBOTHBIX B
JKM3HH  d4ejioBeka.  JKHBOTHEBIE
CEJIbCKOXO3AMCTBEHHBIX  YTOJIHIA.
Metoasl OGOpbOBI C KUBOTHBIMH-
BPEIUTEIISIMHU.

['opon xak oco0asi MCKyCCTBEHHas
cpema, CO3laHHAs  YEIOBEKOM.
CUHaHTPOIHBIE BHBl JKMUBOTHBIX.
VYcnosus HX 0o0uTaHHA.
Becrio3BoHOYHBIE U TTO3BOHOYHEIC
JKUBOTHBIE TOpoja. Amanramus
JKUBOTHBIX K HOBBIM YCIIOBHUSIM.
PexpeanrionHsbIit npecc Ha
)KMBOTHBIX  JUKHMX  BHIOB B
yCJIOBHSX Toponaa. besnam3opHbie
JIOMAIIHHE JKUBOTHBIC.
I[TuToMHUKY. Boccranosnenne
YUCICHHOCTH peAKuX BHIIOB

IIpuMeHeHne OMOTOTUUECKHUX
TEPMUHOB U IIOHATHUM:
OJIOMaIlIHUBaHHUE, CEICKIINS,
10pOJia, UCKYCCTBEHHBIH 0TOOp,
CHHAHTPOTHBIC BHUIBI.
O0bsiCHEeHH e 3HAYCHUS
JOMAIIHHX KMBOTHBIX B
MPHUPOJIC U )KU3HH YETIOBEKA.
O6ocHoBanue MeTO0B OOPHOBI
C JKUBOTHBIMH-BPEIUTEIISIMHU.
Onucanue CHHAHTPOITHBIX
BHJIOB O€CIIO3BOHOYHBIX U
MTO3BOHOYHBIX JKUBOTHBIX.

bu6mmoreka [IOK
https://m.edsoo.ru/7f418886




KHUBOTHBIX: 0C000 OXpaHseMble
npupoansie Tepputopun (OOIIT).
Kpacnas xuura Poccuu. Mepsl
COXpaHEHHUS KUBOTHOT'O MUPA.

1
66 0 |1,
5
2 yaca pe3epBHOI'O BPEMEHHU
9 kanacc (68 yacoB n3 HUX 2 yaca pe3epBHOI0 BpeMeHH)
Ne | Tema Bce | KP | IIP | IIporpaMmMHOe coiep;kaHue OcHOBHBbIE BUBI 1€ATEJIbHOCTH nekTpoHHbIE (LU pPOBLIE
n/n ro o0yvaromuxcs o0pa3oBaTeJIbHbIE PeCypChl)
yac
OB
1 BBeneunie 3 0 0 buonorust kak Hayka u Meroabl €€ | OnpeneaslOT MOHATHUSA, Bonbmas snnuknoneaus Kupumna

ucciaenoBanus. [ToHITHE OKU3HBY.
CoBpemeHHbIE Hay4yHbIE
IIPEJICTaBICHHS 0 CYITHOCTH
JKU3HU. 3HAueHHE OMOJOTHYECKOM
HAyKH B JICATEIHbHOCTH YEJIOBEKa

dbopMupyeMbie B X0/1€ U3yUEHUS
TEMBI: «OHUOJIOTHSI,
«MHKOJIOTHUS», «OpUOTIOTHS,
«aIBrOJIOTHUS»,
«11aneo00TaHUKaY, «TCHETHKaY,
«Onodu3nkay, «OMOXUMUS,
«pagruoONOIOTHS,
«KOCMHYECKasE OMOJIOTHUS.
XapakTepu3yrOT OHOJIOTHIO KaK
HAyKy O KUBOU IIPUPOJE.
PackpbiBaloT 3HaucHHE
OMOJIOTMYECKUX 3HAHUI B
COBPEMEHHOM KHU3HHU.
IIpuBoasAT npuMeEpsI
npodeccuit, CBI3aHHBIX C
Ouosorueil.

becenyror ¢ okpyxarommumu

u Medoaus (351eKTpoHHOE yueOHOe
n3naunue),2009




(poCTBEeHHUKAMHU, 3HAKOMBIMH,
CBEpPCTHUKAMH) O TIpodeccusx,
CBSI3aHHBIX C OMOJIOTHECH.
I'oToBsAT pe3eHTanUuy O
npodeccusix, CBSI3aHHBIX C
OMOJIOTHEH, UCTIONB3YS
KOMIBIOTEPHBIE TEXHOJIOTUU

MonekynsapHbIi
YpOBEHb

10

KauecTBeHHBIN CKa4OK OT HEXKMBOU
K JKUBOM MIPUPOJIE.
MHOroMoJeKyasapHbIe
KOMIUIEKCHBIE CUCTeMBbI  (Oenkw,
HYKJIEMHOBBIE KHCJIOTHI,
nonucaxapuasl).  Kartanuzatopsl.
Bupycsl.

OnpeneasiloT MOHATHA,
dbopMupyeMbIe B X0]1€ U3yUCHUS
TEMBI: «OPTaHUYECKHE
BEILIECTBAY, «OCIIKNY,
«HYKJIEMHOBBIE KHUCIOTHI,
«YTIIEBOJBI», GKUPBI
(umuaB1)», «OMOTIOTMMEDPHIY,
«MOHOMEPBI.

XapakrepusyoTt
MOJIEKYJIIPHBII YPOBEHb
OpraHHu3aIlH KUBOTO.
OnuckIBalOT 0COOEHHOCTH
CTPOEHUS OPTaHUYECKUX
BEIIECTB KaK OMOMOIMMEPOB.
OO0BACHAIOT IPUYUHBI
W3y4YEHUS CBOWCTB
OpPraHUYECKUX BEIIECTB HMEHHO
B COCTaBE KJIETKH;
pa3Ho00pa3us CBOKCTB
OHMOIOIMMEPOB, BXOISAIINX B
COCTaB >KMBBIX OPTaHHU3MOB.
AHAJIM3MPYIOT TEKCT yueOHMKA
C LEJIBIO0 CAMOCTOSITEIBHOTO
BBISIBJICHUS] OMOJIOTUYECKUX
3aKOHOMEPHOCTEN

Bonbmias snnuknoneaus Kupuiia
1 Medous (3eKTpOHHOE yaeOHOe
n3manne),2009

Knerounsrit
YpOBEHB

14

OCHOBHBIE TOJOXEHUS KIIETOUHOM
teopun. Kierka — cTpykTypHas u
GyHKIIMOHATbHAS EAMHUIIA JKU3HH.
[TpoxapuoTsl " 3YKaApUOTHI.
ABTOTpOOBI W TEeTepoTpPO(dEI.

OnpeneasiloT NOHATHS,
dopMEpyeMBbIe B X0O/I€ U3yUCHHSI
TEMBI: «KJIETKa», «METOBI
U3YUYEHHUSI KIIETKNY, «CBETOBAs
MUKPOCKOIIHSI, «JJICKTPOHHAS

Bonbmas sauknoneaus Kupumia
u Medoaus (351eKTpoHHOE YueOHOe
n3nanue),2009




XUMHYECKUHN COCTaB KJIETKU U €ro
MOCTOSIHCTBO. CTpOEHHE KIIETKH.

Oynkuuu  opraHouzoB. OOMeH
BEIICCTB W DOHEPrHM — OCHOBa
KHU3HEACATSIILHOCTH KJICTKH.
DHepreTuuecKue BO3MOYKHOCTH

KJIeTKH. A’poOHOe M aHa’poOHOe
npixanue. Poct  uw pasBuTtHe,
JKU3HCHHBIC TUKJIbI KJIICTKH. O6H_[I/Ie
IIOHATHUA O ACJIICHUU KIICTKU (MI/ITO3,
MeHo03).

JleMOHCTpanu MOJENu  KJIETKH;
MUKpOIIpEnapaToB MHUTO3a B
KIIETKaxX KOPEIIIKOB TyKa;
XpOMOCOM; MoOJIeNIeH-anIieKaum,
HMIIIIOCTPHUPYIOIIUX JleJIeHue
KJIETKW; pACUICIUIEHUs MEPEeKUCH
BOJIOPOJIa C MOMOIIBIO ()EPMEHTOB,
COJIEPIKAINXCS B KUBBIX KIJIETKaX.

MUKPOCKOIINS», «KJIETOYHAsS
TEOPUS».

XapaKkTepHu3ylT KIECTKYy KakK
CTPYKTYPHYIO
(GYHKINOHATIBHYIO €IUHUILY
JKU3HU, €€ XUMUYECKHUI COCTaB,
METO/IbI U3YUECHHUS.
OO0BACHAIOT OCHOBHBIC
MOJI0KEHUS KIIETOYHOU TEOPHUH.
CpaBHHMBaIOT IPUHLIUIIBI
paboTHl U BOBMOXXHOCTH
CBETOBOM U 3JIEKTPOHHOMI
MHUKPOCKOIIMYECKON TEXHUKU

OpraHu3MeHHbIN
YpOBEHb

13

becmonoe u monosoe Pa3MHOXKCHUEC

opranu3moB. [losoBbIE  KIIETKW.
O1m1010TBOpPEHHUE.
NunuBuayansHoe paszBuTue
OpraHu3MOB. OcHOBHBIE
3aKOHOMEPHOCTH nepeaadu
HaCJEeICTBEHHON nHbOpMaLUH.
['eneTnueckas HEIPEPBIBHOCTH
JKU3HU. 3aKOHOMEPHOCTHU
U3MEHYHMBOCTH.

OnpeneasilOT MOHATHA,
dbopMupyeMBbIe B X0]1€ U3yUCHUS
TEMBI: «Pa3MHOKCHHE
OpraHu3MOBY, «becnoioe
Pa3MHOKEHHEY, «ITOUYKOBAHHEY,
«JICTICHHE TEeNay, «CIOPHI»,
«BETETATHBHOE Pa3MHOXKCHHEY,
«IIOJIOBOE PA3MHOKECHHE,
«TaMETBI», «TepMadpPOTUTHIY,
«CEMEHHHUKHN», «INIHUKN,
«CTIEPMATO30UIBIY,
«IALEKIIETKI.
XapakTepu3yloT
OpraHU3MEHHBIN YPOBEHb
OpTraHHU3aINH KUBOTO,
MIPOIIECCHI OECTIONOTO U
MOJIOBOTO Pa3MHOXKEHUS,
CpPaBHHUBAIOT UX.

Bonbmias snnuknoneaus Kupuia
1 Medoaus (37eKTpOHHOE yaeOHOe
n3manue),2009




OnuCBHIBAIOT CIIOCOOBI
BEreTaTUBHOIO Pa3MHOKEHUS
pacTeHuM.

IIpuBoasiT npuMepbI
OpPraHU3MOB, Pa3MHOKAIOIINXCS
MIOJIOBBIM U OECIIOJNBIM ITyTEM

[TonynsiunoHHO -
BHUJIOBOU

Bun, ero xpurepun. Crpykrypa

Buga. [omymauus —  ¢dopma
CYILIECTBOBaHMsI  BUAA. DKOJIOTUSA
KaK HayKa. DKoJ0orn4yecKue
(hakTophI.

OnpeneasiloT MOHATHA,
dbopMupyeMbIe B X0]1€ U3yUCHUS
TEMBI: «BUI,
«MOP(hOJIOTUUECKUN KPUTEPUI
BUJIA», «(DU3NOTOTUYECKUIT
KpUTEpUH BUIAY,
«TEHETUYECKUN KPUTEPUIL
BUJIAY, «OKOJOTHYSCKUN
KPUTEPUIl BUIAY,
«reorpaduuecKuil KpuTepun
BHJIa», <MCTOPUYECKUI
KpUTEpUH BUIA», «apean,
«IOIYISALUs», «CBOWCTBA
MOMYJISIIHIT, «OMOTHYECKUE
COO00IIECTBAY.

JarT XapakTepUCTUKY
KpUTEpPUEB BU/IA,
NONYJISLUOHHON CTPYKTYpPBI
BH/JIA.

OnuceIBalOT CBOMCTBA
MO YJISLIAMN.

OO0BSACHAIOT POJIb
PETPOAYKTUBHOM M30JISILIUU B
MOJ/IEpKaHUU LIETOCTHOCTH
BU/JIA.

BoInoHsAI0T 1a00paToOpHYIO
paboTy Mo U3y4eHUIO
MOP(OJIIOTHIECKOTO KpUTEpUsi
BMaa.

Bonbmias snnuknoneaus Kupuiia
1 Medous (3eKTpOHHOE yaeOHOe
n3manne),2009




6 DKOCUCTEMHBIN
YPOBCHB

buonenos u 3KOCHCTEMA.
Buoreonenos. B3aumMocBs3n
nonynsuil B 6uoreonenose. Lenu
nuTanus. OOMeH BeEIeCTB, HOTOK U
HpeBpallecHue DHEPTUHU B
OHMOreoIeHO3E. HckyccTBeHHBIE
OMOI€OIICHO3EI. DKOJIOTHYECKHE
CYKIIECCHH.

OnpeneasiloT NOHATHS,
dbopMupyeMbie B X0/1€ U3yUEHUS
TEMBI: «OMOTHYECKOE
COO0O0IIECTBOY, «OMOIIEHO3Y,
«OKOCHUCTEMAY, «OUOTEOIICHO3Y.
OnucepIBaOT U CPaBHUBAIOT
9KOCUCTCMBI Pa3JIMIHOTO
YpPOBHSI.

IIpuBOAAT IPUMEPHI SKOCUCTEM
pa3HOTrO YPOBHSI.
XapakTepu3ylOT aKBapuyM Kak
HCKYCCTBEHHYIO 9KOCHCTEMY

Bonpmas saiuknoneaus Kupumia
1 Medoaus (351eKTpoHHOE YueOHOe
n3nanue),2009

7 buocdepnsrit
YpPOBEHb

12

Buochepa u e€  crpykrypa,
CBOICTBA, 3aKOHOMEPHOCTH.
KpyroBopoT BeliecTs u 3HeEpruu B
ouocdepe. DKOJIOTHYECKHE
KPHU3UCHI.

OcHOBHBIE
HBOJIIOIHH.
3BOJIIOLIMH:

NOJIOKEHHUA ~ TEOpUHU
JBrKymue  CHIIBI
HAaCJIe/ICTBEHHOCTb,
U3MEHYUBOCTb, 6opnba 3a
CYIIECTBOBAaHHE, €CTECTBEHHBIH
or6op. IlpucnocobrenHocts u eé
OTHOCUTEIBHOCTh. MICKyCCTBEHHBII
orbop. Cenexnus. OOpa3oBanue
BUJIOB - MHUKPOIBOJIIOLIHSL.
MakposBoutronus.
JleMOHCTpanuu KUBBIX PACTEHUN U
JKUBOTHBIX, repOapues "
KOJUICKLIUH, UIITIOCTPUPYIOLIHX
U3MEHYUBOCTh u
HACJIE/ICTBEHHOCTh,
NPUCIOCOOJIEHHOCTh,  PEe3yJIbTaThl
HCKYCCTBEHHOT'O 0TOODA.

OnpeneasiloT NOHATUS
«ouocdepar, «BogHAS Cpeaay,
«Ha3eMHO-BO3/YyIITHAS Cpeiay,
«I10YBay, «OPTraHU3MBbI KaK
cpena OOUTaHHsI,
«MEXaHU4eCKOoe BO3JEICTBHIEY,
«(U3UKO-XUMUYECKOe
BO3/ICIICTBHEY, «IIEpEMEILIEHUE
BEIIIECTBAY, «TYMYC»,
«punbTpanms.
XapakTepu3ywT 6uochepy Kak
I00ATBHYIO DKOCUCTEMY.
IIpuBoasAT npuMepsl
BO3JIEHCTBUS JKUBBIX
OpPraHU3MOB Ha pPa3INYHbIC
CpEeIbI KU3HU

Bonpmas samknoneaus Kupumia
u Medoaus (351eKTpoHHOE YueOHOe
n3nanue),2009
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2 yaca PE3CPBHOI0 BpCMCHU
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