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NOACHUTEJIbHAA 3ANMUCKA

Mporpamma no 6uonorMmM Ha ypoBHE OCHOBHOro obuiero obpa3oBaHUsA COCTaBfieHa Ha OCHoBe TpeboBaHWMM K pesynbraTtam
OCBOEHNSA OCHOBHOW O6pasoBaTesibHOM MNporpamMMbl OCHOBHOro obuiero obpasoBaHus, npeactasneHHbix B ®FOC OO0, a Takke
denepanbHon paboyen nporpamMmmbl BOCMUTAHUS.

Mporpamma no 6Guonornn HanpasreHa Ha POPMUPOBAHNE €CTECTBEHHO-HAYYHOW FPAMOTHOCTU OBYyYaloLWMXCH U OpraHM3auuio
n3ydeHnss Guonormm Ha [eATenbHOCTHOM OCHoBe. B nporpamme no 6MonorMm y4mTbiBalOTCA BO3MOXHOCTM y4ebHOro npegmera B
peanusauumn TpebosaHnin PrOC OO0 k nnaHMpyeMbiM AIMYHOCTHBIM U MeTanpeaMeTHbIM pe3ynbTaTtam oby4eHus, a Takke peanusauus
MEeXNpeaMETHbIX CBS3eN eCTECTBEHHO-Hay4YHbIX y4eOHbIX NPeaMETOB Ha YPOBHE OCHOBHOro 0bLiero o6pasoBaHus.

B nporpamme no 6uonorMm onpeaenstTca OCHOBHbIE LIENM M3y4yeHust BMONOrMm Ha ypoBHE OCHOBHOro obuiero obpasoBaHus,
nnaHupyemble pesynbTaTbl OCBOEHWUS NporpamMbl MO OGMOMOrMK: JNMYHOCTHbIE, MeTanpeaMeTHble, npeameTHble. [lpegMeTHble
nnaHupyemble pesynbTaTbl AaHbl ANA KaX40ro roga usyvyeHus buonoruu.

Buonorna passuBaeT npeacTaBneHNs O NO3HABAEMOCTM XUBOW NPUPOAbl U MeTofax €€ Mo3HaHus, No3BonsieT chopMmpoBaTb
CUCTEMY HaY4HbIX 3HAHWUI O XMBbIX CUCTEMAX, YMEHUS UX NoslyYaTb, MPpMCBamMBaTh U NPUMEHSATb B XXU3HEHHbIX CUTYaLUSIX.

Buonornyeckass nogrotoBka obecneynmBaeT NOHMMaHWE OOy4alLMMUCA HAYYHbIX MPUHLMNOB YENoBEYEeCKOM AEATENbHOCTU B
npupoae, 3aknagbiBaeT OCHOBbI 3KOSIOMMYECKON KyIbTypbl, 300POBOro o6pasa >XM3Hu.

Llenamun nayyeHns Guonornm Ha ypoBHEe OCHOBHOMO 06LLero o6pasoBaHns ABNASKOTCS:

hopMMpOBaHNE CUCTEMbI 3HAHUN O MpU3HaKax WM MNpoueccax XWU3HeAeATeNbHOCTU OUMONOrnMYeckMx CUCTEM pPasHOro YpPOBHS
opraHusauuu;

dhopmMmpoBaHne cMcTeMbl 3HaHUI 06 OCOBEHHOCTAX CTPOEHWUS, XN3HEAEATENbHOCTM OpraHM3mMa YernoBeka, YCroBUsX COXpaHeHUs
ero 34opoBbS;

hbopMMpoBaHNE YMEHU NPUMEHATL MeTOAbI BUONOrMYECKO Haykn AN n3yvyeHns Guonornyeckmx CUCTeM, B TOM YMCne opraHnama
4yenoBeka;

dhopMMpOBaHNE YMEHUIN WUCNOSb30BaTb WMHEOPMALMIO O COBPEMEHHbLIX OOCTMXEHUSAX B obnactm Guonormm ana obbscHeHus
NPOLIECCOB U SABMNEHNI XXNBOW NPUPOLAbI N XXNUIHEOEATENBHOCTN COBCTBEHHOIO OpraHM3ma;

dhopmMMpoBaHNE YMEHUI OOBACHATL ponb OuonorMM B MNPaKTUYECKOW OEeATEeNbHOCTU naen, 3HadeHne 6Buonorndeckoro
pa3Hoobpasnst Ana coxpaHeHusa Guocdepsbl, NOCNeaCTBUA OEATENBHOCTUN YenoBeka B NpUpoae;

hopMMpOBaHME IKONOTMYECKOM KYNbTYypbl B LIENAX COXpaHeHUsi COBCTBEHHOIO 340POBbS M OXPaHbl OKpYXKaloLLen cpeabl.

HocTmxkeHune uenen nporpammel No Guonornn obecneynBaeTcs peLeHnem cneayrwmnx 3agad:

npnobpeTteHne obyvaoLLMMNCA 3HAHUI O XMBOW NPUPOAE, 3aKOHOMEPHOCTSX CTPOEHUS, XXMU3HEeAEeATENbHOCTN U cpeaoobpasyoLlen
pONnN OPraHN3moB, YenoBeke kak BuocoumanbHOM CyLecTBe, O Ponn BUONOrMYEecKon Haykm B NPaKTUYECKON AeATENbHOCTU NOAEN;



OoBnageHve yMeHWsiMM MpOoBOAUTb MCCregoBaHMs C Ucnonb3oBaHuMeM 6uonorudeckoro obopygoBaHus UM HabnwogeHus 3a
COCTOSIHNEM COBCTBEHHOro OpraHu3ma;

OCBO€eHMWe NpMEMOB paboTbl C BrUonornyeckon MHopmaumen, B TOM YMCHE O COBPEMEHHbIX AOCTMXEHUAX B obnactn éuonoruu, eé
aHanus v KpUTMYeckoe oLeHVBaHueE;

BOCMUTaHWEe BMOMOrM4YEeCcKn U 3KONOMMYECKN rPaMOTHOM MMYHOCTU, FOTOBOM K COXPAHEHUI0 COBCTBEHHOro 340pOBbS U OXpPaHbl
OKpy>KatoLLleun cpeabl.

O6wwee 4Mcno vyacos, OTBEeAEHHbIX AN udyvyeHusa Guonoruum, coctaenseT 238 vacos: B 5 knacce — 34 yaca (1 4yac B Hegenw), B 6
knacce — 34 yaca (1 yac B Hegento), B 7 knacce — 34 yaca (1 4ac B Hegento), B 8 knacce — 68 yacos (2 yaca B Hefenw), B 9 knacce — 68
YyacoB (2 yaca B Hefeno).

MNpegnaraembli B nporpamme no 6uonorum nepeyvyeHb nabopaTopHbIX U MpPakTUYeCcKuX paboT ABNSEeTCA pekoMeHAaTerbHbIM,
yuntenb genaet BblI6op npoBeaeHMs nabopatopHbIx paboT 1 ONbITOB C YY4ETOM MHAMBUAYamNbHBIX 0COBEHHOCTEN 0By4varoLwmnxes, cnmcka
SKCrepuMeHTarnbHbIX 3aaHuin, npeanaraemblx B pamkax OCHOBHOIMO rocyiapCTBEHHOIO ak3ameHa no éuonoruu.

1. CopepxaHue y4yebHoro npegmeTta «buonorus»

5 knacc

1.Bbuonormna — Hayka o XXuBou npupopae

[MoHATUE 0 Xn3HW. NpU3HaKM XMBOrO (KNETOYHOE CTPOEeHWe, NUTaHue, AbixaHue, BbiaerieHne, pocT u ap.). O6bekTbl XNBOW U HEXNBOW
npupoabl, nx cpaBHeHne. XKneas n HexnBas npupoga — eguHoe uenoe.

Buonorna — cucrema Hayk o xuson npupoge. OCHoBHble pasgernbl 6uonorun (6oTaHuka, 300M0rMs, 3KOMOrMs, LUMTOMNOMMs, aHaToMus,
dumsnonorna n ap.). NMpodeccun, ceAzaHHble ¢ BMonorven: Bpay, BeTEpMHapP, NCUXONOr, arpoHOM, XMBOTHoBoA M Ap. (4—5). CBA3b
Guonormm ¢ apyrmmum Haykammu (Matematuka, reorpadus m gp.). Ponb ©rMonormm B nNo3HaHWM OKpYXKalLLEro mMupa M npakTUyecKom
AEeATEeNbHOCTM COBPEMEHHOrO Yenoseka. KabnHet 6uonorun. MNMpasuna noBegeHnsa n pabotel B KabuHeTe ¢ Guonormyecknmm npubopamm
N UHCTPYMEHTaMMW.

Buonornyeckme TepMUHBI, NOHATUSA, CUMBOSbI. VICTOYHMKM Buonornyecknx 3aHaHmmn. MNMomnck nHgopmMaumm ¢ UCnosib30BaHNEM PasnnNYHbIX
WCTOYHMKOB (Hay4HO - NonynsapHas nutepaTypa, CnpaBoYHUKA, MHTEpPHET).

2.MeToAabl U3y4YeHUSA XKMBOW Npupoabl

HayyHble meTogbl U3ydeHUs XXMBOW Npupoabl: HabniogeHue, SKCMEPUMEHT, onucaHue, M3MepeHue, Knaccudumkaums. YCTpOMCTBO
yBenuuuTEenbHbIX NpMBOpOoB: Nynbl U MMKpockona. MNpasuna paboTel ¢ yBennunTenbHbeIMn npubopamu.



MeTtoa onucaHuss B ©uonormm (HarnsgHbld, CNOBECHbIW, cxemaTudeckun). Meton mamepeHnsa (MHCTPYMeHTbl mamepenund). Meton
Knaccudukaumm OpraHuM3MoB, MPUMEHeHME [OBOWHbIX Ha3BaHWMM opraHusMoB. HabniogeHue v 3KCNepuMMeEHT Kak Beaylimne MeToAbl
Guonoruu.

JlabopamopHbie u npakmu4eckue pabomsi

N3yyeHne nabopaTopHoro ob6opynoBaHus: TEPMOMETPbI, BECHI, Yallku [NeTpu, npobupkn, meH3ypku. Npasuna paboTtel ¢ 06opyaoBaHMeM
B LLUKOSIbHOM KabuHeTe.

O3HakommeHne ¢ yCTPOMCTBOM fynbl, CBETOBOrO MMKPOCKONa, Nnpasusna paboTbl C HUMMW.

O3sHakoMneHue ¢ pacTUTENbHBIMU U XXUBOTHLIMM KIieTKamun: TomaTa n apbysa (HaTyparnbHble npenaparbl), MHY30pun Tydenbkn 1 ruapbl
(roToBblE MUKpOMpenapaThl) C MOMOLLbIO yMNbl U CBETOBOr0 MUKpPOCKONa.

OKCKypcuu unu eu0eo3KCcKypcuu

OBnageHve meTogamm U3y4YeHns XXnMBoM Npupoabl — HabNI4EHMEM U AKCNEPUMEHTOM.

3. OpraHuamMbl — Tena XXuBow npupoabl

MoHaTne 06 opraHmname. [losaepHble N sAepHbIE OPraHn3Mbl.

KneTka n e€ oTkpbiTHe. KneTtoyHoe cTpoeHne opraHnamoB. Lintonorna — Hayka o kneTtke. Knetka — HanMeHbLUasa eanHuLa CTPOEHNA U
XN3HeOeaTenbHOCTM opraHnamoB. CTpoeHue KNeTKn No4 CBETOBbIM MUKPOCKOMNOM: KrieTovHasi o6onoyka, umrtonnasma, s4po.
OOHOKNETOYHbIE U MHOFOKIETOYHble OpraHuaMbl. KneTtku, TKaHu, opraHbl, cucTteMbl opraHoB. KusHeOesaTenbHOCTb OpraHM3MOoB.
Ocob6eHHOCTN CTPOEHUSA N NPOLIECCOB XU3HEOEATENBHOCTN Y PACTEHUN, XKXUBOTHbIX, 6akTepun n rpnbos.

CeovicTBa OpraHuM3moB: NUTaHWe, AblXxaHue, BblAerNeHne, OBWKEHNE, pa3MHOXeEHWEe, pasBuTUe, pasapakmMocTb, NPUCNoCOBNeHHOCTb.
OpraHmam — eguHoe uenoe.

PasHoobpa3ne opraHMamoB 1 nx knaccudunkaumns (TakcoHbl B GMONornn: LapcTea, Tunbl (0TAeNbI), Knaccbl, oTpaabl (NOpsakM), CEMENCTBA,
poabl, Buabl. Baktepun n BUpyChl kak opMbl XU3HWU. 3Ha4YeHne BakTepuin n BUPYCOB B MPUPOAE U B XKMU3HU YenoBekKa.

JlabopamopHbie u npakmu4eckue pabomsi

N3yyeHne KNeToK KOXMLbl YeLLymn fiyka nog nynon u MMKPOCKOMNOM (Ha NpMMepe CaMOCTOATESNTbHO NMPUroTOBIEHHOrO MUKponpenapaTa).
O3sHakomneHue ¢ NpyHuMnaMm cucteMaTukn opraHM3moB.

HabntogeHne 3a notpebneHnem Bogbl pacTEHNEM.

4.0praHu3mbl 1 cpega obutaHus

MoHaTne o cpene obutaHus. BogHasi, Ha3eMHO -BO34yLLHAs, MOYBEHHAs!, BHYTPUOpPraHnameHHasa cpeabl obutanus. MNMpeacrasutenn cpeq
obutaHna. OcobeHHoCTM cpea obuTaHms opraHmamoB. [pucnocobneHnsa opraHn3mMoB k cpeae obutaHnsa. Ce30HHbIE M3MEHEHNS B XKN3HN
OpraHn3moB.

JlabopamopHbie u npakmu4yeckue pabomsi

BbisiBneHne npucnocobneHnin opraHm3mMoB K cpeae obuTaHnsa (Ha KOHKPETHbIX npumepax).

OKCKypcuu unu eUuOe03KCKypcuu

PacTuTenbHbI 1 XXMBOTHbBIV MUP POOHOTO Kpas (kpaeBegeHue).

5.MpupoaHble coobuecTBa

MoHaTue o npupogHom coobuiecTse. BsanmocBaan opraHM3aMoB B NPUpPoaHbIX coobuiecTsax. MNyweBble cBs3n B coobuiecTax. [ueBblie
3BEHbS, Lenn n cetn nutauus. lNpoussogntenn, NOTpedbuTenu 1M paspyLunMTenn opraHMYeckux BeLecTB B NPUPOOHbIX coobuiecTBax.
Mpumepbl NpUpoAHbIX coobLecTs (nec, npya, 03epo u ap.).



NcKkyccTBeHHble coobLiecTBa, UX OTNMYUTENbHbIE MPU3HAKM OT MPUPOAHbLIX coobwecTB. MpuYMHbI HEYCTONYMBOCTU MCKYCCTBEHHbIX
coobLecTB. Ponb UCKYCCTBEHHbIX COOBLLECTB B XXM3HU YerloBeKa.

MpupoaHbie 30HbI 3emnu, nx obutatenun. dnopa n ayHa NpUpoaHbIX 30H. JlaHAwadTbl: NPUPOLHbIE U KYNbTYPHbIE.

JlabopamopHbie u npakmu4eckue pabomsi

N3yyeHne nckycctBeHHbIX COOBLLECTB 1 X obutaTtenen (Ha npumepe akBapuyma u gp.).

OKCKypcuu unu eu0eo3KCcKypcuu

N3yyeHne npmpoaHbix coobecTB (Ha npumMepe neca, o3epa, npyaa, nyra u gp.).

N3yyeHne ce30HHbIX ABNEHNI B XXU3HU NMPUPOLHbLIX COOOLLECTB.

6. XXuBas npupoaa n yenosek

3meHeHWs B Npupoae B CBA3W C pa3BUTMEM CEMbCKOro XO351MCTBa, MPOM3BOACTBA U POCTOM YUCIEHHOCTU HaceneHus. BnuaHmne yenoseka
Ha XMBYK npupoay B xode uctopun. mobanbHble akonornyeckme npobnembl. 3arps3HeHne BO3AYLUHOW M BOAHOW obonoyek 3emnu,
notepu nous, Ux npegoteBpaweHue. yTu coxpaHeHus Buonorumdeckoro pasHoobpasusi. OxpaHseMble TepputTopun (3anoBefHUKN,
3aKa3HWKM, HaLMOoHarnbHble Napku, NnamaTHUKK npupoapl). KpacHas kHura P®. Oco3HaHme Xn3HM KaK BENMKON LEHHOCTH.

lMpakmuyeckue pabomal

MpoBeneHue akuumn no ybopke mycopa B Gnvkaniuem necy, napke, CKBepe Unv Ha NpULLKONbHON TEPPUTOPUMN.

6 knacc

1.PacTuTtenbHbIN OpraHu3m

BoTaHuka — Hayka o0 pacTteHusx. Pasgenbl 60TaHukn. CeA3b 60TaHMKM C ApYrMMU HayKaMn 1 TexHukon. OBLme npmMsHakm pacTeHUN.
Pa3sHoobpa3ne pacTeHuin. YpoBHM OpraHvM3aumMm pacTUTENbHOro opraHvama. Boicwume n Huswme pacteHusi. CnopoBble U CEMEHHbIe
pacTeHus.

PactutenbHas knetka. M3ydyeHnme pacTUTENbHOW KIETKM NOA CBETOBbIM MMKPOCKOMOM: KreToyHas obonouka, S4po, uutonnasma
(nnacTngpl, MUTOXOHAPUM, BaKyONN C KIETOYHbIM COKOM). PacTutenbHble TKaHW. OYHKUMM pacTUTENbHbIX TKAHEN.

OpraHbl 1 cucTembl OpraHoB pacTeHun. CTpoeHne opraHoB pacTUTENBHOIO OpraHn3ama, Ux ponb U CBA3b Mexay cobon.

JlabopamopHbie u npakmu4eckue pabomsi

N3yyeHne MMKPOCKONNUYECKOro CTPOEHMS NIMCTa BOLHOIO pacTeHUs 3noaen.

N3yyeHune cTpoeHus pacTUTenbHbIX TKAHEN (MCNOoNb30BaHNE MUKPONpenapaToB).

N3yyeHne BHELLHEro CTPOEHUs1 TPaBSHUCTOro LIBETKOBOIrO pacTeHus (Ha XXMBbIX MM repbapHbIX 3K3eMnnspax pacTeHURn): nacTylubs
CyMKa, peabka Avkas, NITUK eakui 1 ap.).

OKCKypcuu unu sUOE03KCKypCcuU.

OsHakomneHve B Npupoae C LBETKOBbIMU PACTEHUSMM.

2. CTpoeHue n MHOroobpasue NOKPbITOCEMAHHbIX pacTeHUn

CtpoeHune cemsiH. CocTaB 1 CTPOEHNE CEMSIH.

Buabl kopHen n Tunbl KOPHEBBLIX cUcTeM. BuaonameHeHunss kopHen. KopeHb — opraH mo4YBeHHOro (MuHepanbHOro) nutaHusa. KopHu u

KOpHEBblE CUCTEMbI. BHelwHee n BHyTpeHHEE CTPOEHME KOPHS B CBA3M C ero oyHKumamu. KopHeBon yexnuk. 3oHbl KOpHS. KopHeBble



Bonockun. PocT kopHs. lNornoweHne KopHAMU BOAbI U MUHEpParbHbIX BELLECTB, HEOOXOANMbIX pacTEHUIO (KOPHEBOE AaBreHue, OCMOC).
BuoounameHeHne KopHen.

Mober. PassuTtue nobera na noykn. CtpoeHne ctebns. BHewHee n BHyTpeHHee CTpoeHne nucta. BugonsmeHeHnsa noberos: KOpHEBULLE,
knybeHb, nykoBuua. VX cTpoeHne, BUonormyeckoe m Xo3ancTtBeHHoe 3HadeHue. [Nober n noyku. JlnctopacnonoxeHue M nucToBas
Mo3auka. CTpoeHne n yHKumn nucta. MNpocTtble U cnoXHble NUCTbA. BugonsmeHeHnss nuctbeB. OCOBGEHHOCTN BHYTPEHHErO CTPOEHUS
NNCTa B CBSA3M C ero yHKUMSAMU (KOXKuULa U yCcTbULa, OCHOBHAs TKaHb NUCTa, NpoBoadLLme nyykn). JINCT — opraH BO34YLLHOIO NUTaHWS.
CTtpoeHune n pasHoobpasune usetkoB. CouseTus. Mnogpl. Tunbl Nnogos. PacnpoctpaHeHne NnogoB 1 CEMSIH B MPUPOAE.

JlabopamopHsbie u npakmu4veckue pabomsi.

N3yyeHune cTpoeHns KOPHEBbLIX CUCTEM (CTEPXKHEBOM M MOYKOBATOM) Ha NpuMepe repbapHbIX 3K3EMMNAAPOB UMW XMUBbIX PaCcTEHUMN.
N3y4eHne Mmukponpenaparta KneToK KOPHSI.

O3HakomreHne ¢ BHELWHNUM CTPOEHUEM JIUCTBEB U NINCTOPACNOSNTOXEHNEM (HA KOMHATHbIX pacTEHUSIX).

N3yyeHune cTpoeHns BereTaTuBHbIX W FeHepaTMBHbIX NOYEK (Ha NpumMepe CUpeHu, TONOMSA N OPYrMX pacTeHni).

N3yyeHne MUKPOCKONNMYECKOro CTPOEHUS NMcTa (Ha roToBbIX MUKponpenapartax).

PaccmaTtprBaHne MUKPOCKOMMYECKOro CTPOEHUS BETKU AepeBa (Ha roTOBOM MUKponpenaparte).

NccnepoBaHue CTpoeHUs KopHeBuLLa, KIyoHs, NyKoBuLbl.

N3yyeHune cTpoeHns LBETKOB.

O3sHakomneHue ¢ pasnnyHbIMKU TUNamMmu COLBETUMN.

N3y4eHne cTpoeHna ceMsiH ABYAONbHbIX PacTEHUN.

N3y4eHne cTpoeHnsa ceMsiH OOHOLOSbHbBIX pacTEHUN.

3. XKusHeneATeNbHOCTbL PAaCTUTENILHOIO OpraHM3mMa

OO6OmMeH BelwecTB y pacTeHUN

HeopraHudeckue (Boga, MUHeparnbHble COnn) U opraHnyeckue BewecTtsa (b6esiku, Xupsbl, yrneBoabl, HYKNenHoBbIE KMCNOTbI, BUTAMUHbI U
apyrue BewlecTtsa) pacteHus. MuHepanbHoe nuTaHne pacteHun. YoobpeHus.

NMutaHue pacTeHus.

lMornoweHne KOpHAMN BOAbI U MUHEpParbHbIX BELECTB, He06XoauMbIX pacTeHuto (KopHeBoe AasreHue, ocmoc). Noysa, eé nnogopoaue.
3Ha4veHne 0bpaboTkm NoYBbI (OKy4YMBaHWE), BHECEHUS YOOOPEHUI, MPOPEXUBAHUS MPOPOCTKOB, NONMBA A5 )KU3HU KYITbTYPHbIX PaCTEHUN.
MmoponoHuka.

doTocuHTES3. JIMCT — OpraH BO3AYyLWHOro NuTaHns. 3HavyeHne oOTOCMHTE3a B MPUPOAE U B XXM3HU YenoBeKa.

ObixaHne pacTeHus.

ObixaHne KopHs. PbixnieHne nouyBbl ANs yNydleHus OblXaHUsa KOpHEW. YCnoBusi, NPensaTCTBYOWME ObIXaHUIO KOpHeWn. JINCT kak opraH
AbIXxaHus (YyCTbUYHbIM annapart). [MocTynneHne B nUCT atMmocdepHoro Bo3ayxa. CunbHaga 3anbiNéHHOCTb BO3ayXa, Kak NpensaTcTBme Ans
AbixaHns nuctbeB. Ctebenb Kak opraH AbIXxaHns (Hanuyue yCcTbuL, B Koxuue, yedeBmnyek). OcobeHHOCTU AbiXxaHns pacTeHun. Baammocsssb
AbIXaHUs pacTeHus ¢ POTOCUHTE30M.

TpaHcnopT BelecTB B pacCTEHUN.



CBs3b KNEeTOYHOro CTpoeHus ctebns ¢ ero yHkumamu. PocT ctebns B AnuHy. KnetoyHoe cTpoeHne ctebns TpaBsHUCTOro pacTeHus:
KOXuua, NpoBOAsLME MYYKM, OCHOBHAsi TKaHb (NapeHxmuma). KnetoyHoe cTpoeHue ctebna ApeBeCcHOro pacteHud: kopa (npobka, ny6),
Kambun, apeBecuHa n cepgueBuHa. PocT ctebna B TonwmHy. NpoBogswime TKkaHn KOpHS. TpaHCnopT BOAbl U MUHEPasbHbIX BELLECTB B
pacTteHun (cocyabl ApEeBECUHbI) — BOCXOAsLWMI TOK. cnapeHne Boabl Yepes ctebernb 1 NUCTbs (TpaHcnupaums). Perynsaumna ncnapeHus
BOAbl B pacTeHnn. BnusHue BHELLHUX YCNOBWUIA Ha ncnapeHue BoAbl. TpaHCNopT OpraHUYeckux BeLLLECTB B pacTeHnn (CUTOBUOHbIE TPYOKM
ny6a) — Huexogawmn Tok. NepepacnpeneneHme n 3anacaHne BeLWeCTB B pacTeHun. Beliaenenune y pacteHun. Jlluctonag.

PocT n pasButmne pacreHus.

[MpopacTaHne cemsH. Ycnosusa npopactaHnsa cemsiH. [NogrotoBka cemsiH K noceBy. PasButne npopocTKOB.

Ob6pasoBaTernbHble TkaHW. KOHyC HapacTaHua nobera, poCT KOHYMKA KOpHS. BepXxyLlleyHbii 1 BCTaBOYHbIA POCT. POCT KOpHS 1 cTebna B
TonwmHy, kambun. ObpasoBaHne roauYHbIX KOmnel y APEBEeCHbIX pacTeHuin. BrnvsaHue dpuToropmMoHOB Ha poCT pacTeHus. PoctoBble
ABWXKeHUs pacTeHun. Passuture nobera na noyku.

PaamHoOXeHne pacteHun u ero 3HadeHne. CeMeHHoe (reHepaTMBHOE) pa3MHOXeHue pacTeHuin. LiBeTkum mn couseTtusi. OnbineHue.
[MepekpécTHoe onbirieHne (BETPOM, XMBOTHBIMKU, BOLOW) U camoonbineHue. [1BoHoe onnogoTBopeHne. HacnegosaHme npmsHakoB 0bomx
pacTeHui.

BeretatnBHoe pa3mMHOXeHME LBETKOBbLIX pacTeHU B npupoae. BeretatuBHoe pasMHOXeHME KynbTypHbIX pacTeHnin. KnoHel. CoxpaHeHune
NPU3HAKOB MaTEPUHCKOTO pacTeHNs. XO35MCTBEHHOE 3HAYEHME BEreTaTtMBHOMO Pa3mMHOXEHUS.

JlabopamopHbie u npakmu4eckue pabomsi.

HabntogeHne 3a pocToM KOPHS.

HabntogeHne 3a poctom nobera.

OnpepeneHve Bo3pacTa gepesa no cnuny.

BbisiBneHne nepeaBmxXeHns BoAbl U MUHEPArbHbIX BELLECTB N0 peBECUHE.

HabntogeHne npouecca BbiAeNeHns KUCopoaa Ha CBeTYy akBapuyMHbIMU PacTEHUSIMM.

N3yyeHune ponu pbixneHmsa onst AblXxaHusi KOPHEN.

OBnapgeHve npMémammn BereTaTMBHOIO Pa3MHOXEHUSA pacTeHU (YepeHKoBaHWe Nnoberos, YepeHKoBaHMe NUCTbEB U ApYrMe) Ha npumepe
KOMHaTHbIX pacTeHWU (TpageckaHums, ceHnonusl, 6eroHns, caHceBbepa v Apyrne pacteHuns).

OnpepgeneHne BCXOXECTU CEMSAH KYNbTYPHbIX PACTEHUA N MOCEB UX B FPYHT.

HabntogeHne 3a pocToM 1 pa3BUTMEM LIBETKOBOrO pacTeHMsi B KOMHATHbIX YCroBUAX (Ha npumepe haconu unm noceBHOro ropoxa).
OnpepgeneHve ycrnoBun NnpopacTaHnsa CEMSIH.

7 Knacc

1.CuctemaTtnyeckue rpynnbi pacTeHUN
Knaccudumkaumsa pacteHmnn



Bua kak ocHoBHasi cuctemaTtudeckas kateropusi. Cuctema pactutensHoro mvpa. Huswwue, BbiCLUME CNOPOBbIE, BbICLUME CEMEHHbIE
pacteHnsa. OCHOBHbIE TaKCOHbI (KaTeropumn) cucTtemMaTuku pacTeHun (LapcTBo, OTAEN, Knacc, nopsaok, CEMENCTBo, poa, sua). Mctopus
pas3BUTUS CUCTEMATUKM, ONMcaHne BUOOB, OTKPbITUE HOBbIX BUAOB. Ponb cuctematunki B Guonormu.

Hu3wwne pacteHusa. Boaopocnu

O6wasn xapaktepuctmka Bogopocnen. OQHOKNETOYHbIE M MHOTOKNETOYHbIE 3enéHble Bogopocnn. CTpoeHne U XU3HeaesaTenbHOCTb
3enéHbix Bogopocnen. PasamHoxeHne 3enéHbix Bogopocrnen (becnonoe n nonosoe). bypble U KpacHble BOAOPOCIU, UX CTPOEHUE U
Xn3HeOesaTenbHOCTb. 3HaYeHne BOAOPOCHEN B MPpUpoae U XU3HN YernoBeka.

Bbicwme cnopoBble pacteHus. MoxoBugHblie (Mxu)

Obwasn xapakrepuctuka mxoB. CTpoOeHUE U XN3HEAEATENbHOCTb 3€MEHbIX U charHoBbIX MXOB. [1pnUcNnocoBneHHOCTb MXOB K KWU3HWU Ha
CUSTbHO YBMaXHEHHbIX noyBax. PasmMHOXeHMe MXOB, UMK pasBUTUA Ha MNpPUMepe 3efeéHOro Mxa KyKyLKUH JéH. Porb MxoB B
3abonaynBaHnm no4vs 1 TopoobpasoaHun. Mcnonb3oBaHme Topca n NPoOayKTOB €ro nepepaboTkn B XO35IMCTBEHHON AEATENbHOCTH
YyernoBeka.

MNMnayHoBuaHsble (MnayHbl). XBowesuaHslie (XBowwm), NanopoTHMkoBuaHbIe (ManopoTHUKK)

O6Lwan xapakTepucTuka. YCnoxxHeHne CTpoeHnsa nanopoTHUKOOBPa3HbIX pacTEHMI NO CPaBHEHNIO C MXaMU.

OCOBEHHOCTU CTPOEHUA U XU3HeLEeATEeNbHOCTU MayHOB, XBOLWEW W NanopoTHUKOB. PasMHOXeHue nanopoTHMKOOOpasHbIX. Linkn
pasBuUTUS NanopoTHUKA. Ponb ApeBHUX NanopoTHMKOOBpasHbiXx B 06pa3oBaHMM KaMeHHOro yrns. 3HayeHue nanopoTHUKOOOpasHbIX B
NPUPOAE N XU3HU YernoBekKa.

Bbicwime cemeHHble pacTeHuUs. [onocemMeHHble

Obuwasa xapakrepuctmka. XBOWHbIE pacTeHud, ux pasHoobpasne. CTpoeHue N XU3HeOeATeNTbHOCTb XBOWHbIX. PasMHOXeHNe XBOWHbIX,
LUK pasBUTUS Ha NpUMepe COCHbl. 3HaYeHNe XBOMHbBIX PaCTEHUIN B MPUPOAE U XU3HU YeNOoBeKa.

MokpbiTOCEMEHHbIE (UBETKOBbIE) pacTeHUsi

O6wasa xapaktepuctuka. OCOBEHHOCTU CTPOEHUS U XKUIHEAEATENbHOCTM MOKPLITOCEMEHHbLIX Kak Hanbonee BbICOKOOPraHM30BaHHON
rpynnbl pacTEHUN, UX rOCNOACTBO Ha 3emne. Knaccudurkauma NoKpbITOCEMEHHbIX pacTeHunn: knacc [ByaonbHble 1 knacc OgHOAOSbHbIE.
Mpun3Haku knaccos. LInkn pasBmTra NOKPbITOCEMEHHOIO pacTeHMS.

CemencTBa NOKPbITOCEMEHHbIX* (LUBETKOBbLIX) pacTeHUM

XapakTepHble Npu3HakM ceMencTB knacca [ApyaonbHble (KpecTtouBeTHble, unu KanyctHele, Po3ouBeTHble, nnu Po3oBblie, MOTbINbKOBbIE,
unn bobosble, NMacnéHosble, CnoxHousBeTHble, Unn AcTpoBble) U knacca OgHoponbHble (JlunenHble, 3nakn, unn Matnukosble) **.
MHoroo6pasne pacteHun. [dukopacTtywme npeacrtasutenu cemencTts. KynbTypHble npeactaBUTENM CEMEWNCTB, MX WUCMNOMb30BaHue
4YeSTOBEKOM.

* M3yyatoTcs Tpm cemencTaa pacTteHui no Bblbopy yumTens ¢ y4ETOM MEeCTHbIX ycnosun. MOXXHO MCnonb3oBaTb CEMENCTBA, He BoLleLne
B NepeYveHb, eCriv OHU ABASATCA Hanbonee pacnpocTpaHEHHbIMU B J@HHOM permoHe.

** Mopdonornyeckas xapakrepuctuka u onpegeneHne ceMencTB knacca [1ByaonbHble n ceMencTB knacca OgHo4oMbHble
ocyLecTBAAeTCA Ha NabopaTopHbIX U NPaKTUYEeCKUX paboTax.
JlabopamopHbie u npakmu4eckue pabomsi

N3y4eHne cTpoeHnsa OQHOKIIETOYHbIX BOAOPOCHEN (Ha npuMepe XnaMmgoMoHaabl U Xnopensnsbl).

N3yyeHne CTpoeHMs MHOMOKNETOYHbIX HUTYATbIX BOLOPOCNEN (Ha NnpumMepe CnMporupbl 1 ynoTpukca).

N3y4eHne BHELLIHEro CTPOEeHUst MXOB (Ha MECTHbIX BUAax).



N3yyeHne BHELLHEro CTpoeHUs NanopoTHMKA UMK XBoLLa.

N3yyeHne BHeELLHEro CTpoeHUs BETOK, XBOW, LUMLIEK N CEMSIH FONTIOCEMEHHbIX pacTeHu (Ha NpuMepe enun, COCHbl UMM NNCTBEHHULbI).
N3yyeHne BHELLUHEro CTPOEHUS MOKPbITOCEMEHHbIX PacTEHUMN.

N3y4eHne npusHakoB npeactaButenen cemencts: KpectouseTHble (KanycTHble), Po3ouBeTHble (Po3oBble), MoTbinbkoBble (boboBbie),
MacnénoBble, CrioxxHouseTHble (AcTpoBble), JlunenHble, 3nakn (Msatnvkosble) Ha repbapHbIX 1 HaTypanbHbIX 0bpasuax.

OnpepgeneHne BMAOB pacTeHun (Ha npumepe TPEX CEMENCTB) C MUCMNOSb30BAHNEM OMNpeaenuTenen pacTteHnn Unu onpeaenuTenbHbIX
KapTOuYek.

2.PazBuTHE pacTUTenbHOro mmpa Ha 3emne

OBOMOLUMOHHOE pa3BuTUE pacTuTenbHOro mupa Ha 3emne. CoxpaHeHne B 3eMHOM KOpe pacTUTESNbHbIX OCTAaTKOB, UX U3y4YeHune. «Kunsble
ncKkonaemble» pacTutenoHoro uapctea. KnsHb pacteHui B Boge. epBble HazeMHble pacTeHus. OcBoeHne pacTeHnAMU cylun. dTanbl
pas3BUTUS HAa3EMHbIX PAaCTEHUI OCHOBHbIX CUCTEMATUYECKMX rpynn. BeiMepLune pacteHus.

OKCKypcuu unu euOe0aKCcKypcuu

PasBuTtune pactntenbHoro Mmpa Ha 3emrie (3KCKypcus B NaneoHTONOrM4eCckuin nnm Kpaeseavyecknin Mysen).

3.PacTteHus B npupoaHbIX coobLiecTtBax

PacteHnsa n cpepa obutaHusa. Okonormyeckue daktopbl. PacteHuMsa u ycnoBust HEXMBOW Mpupofbl: CBeT, TemnepaTypa, Bnara,
aTMocdepHbln BO3ayx. PacteHna n ycnosust XWBOWM NPUPOAbl: MPSIMOE M KOCBEHHOE BO34EeWUCTBME OPraHM3MOB Ha pacTeHUs.
MpucnocobneHHOCTb pacTeHun K cpefe obutaHus. BaaMmocBsasun pacteHnn mexay cobom n ¢ apyrummn opraHMaMamu.

PactutensHble coobuectsa. Buooson coctaB pacTtuTenbHbIX coobLlecTs, npeobnagatLme B HUX pacteHus. PacnpegeneHve B1aoB B
pactTuTenbHbix coobuiectBax. Ce30HHble M3MEHEHMSI B >KM3HM pacTuTenbHoro coobuiectBa. CmeHa pacTUTenbHbIX COOOLLECTB.
PactntenbHOCTb (pacTUTenbHbINM MNOKPOB) NPUPOAHLIX 30H 3emnu. dnopa.

4.PacTteHus u yenoBek

KynbTypHble pacTeHnss u unx npoucxoxaeHue. LleHTpbl MHOroobpasns u NpoOUCXOXAEHUS KyINbTYpHbIX pacTeHun. 3emnegenue.
KynbTypHble pacTeHusi CEenbCKOXO3SIMCTBEHHbIX YroAWn: OBOLLHbIE, MMOAOBO- ArogHble, nonesble. PacTeHns ropoga, 0COBEHHOCTb
ropoackon cnopsl. MNMapkn, neconapku, ckeepbl, 6oTaHn4eckme cagpl. [lekopaTuBHoe LBETOBOACTBO. KOMHATHLIE pacTeHUSA, KOMHATHOE
LBeTOBOACTBO. [MocneacTeusa gesaTenbHOCTU YernoBeka B akocuctemax. OxpaHa pacTuTenbHoro mupa. BocctaHoBNeHWe YnCcreHHOCTH
peokMx BWOOB pacTeHun: ocobo oxpaHsiemble npupogHble Tepputopumn (OOMMT). KpacHaa kHura Poccun. Mepbl coxpaHeHus
pacTUTenbHOro Mupa.

OKCKypcuu unu eUuOe03KCKypcuu

N3yyeHne cenbCKOXO3SMCTBEHHbIX PacTEHUI permoHa.

N3y4eHne copHbIX pacTeHuUn pernoHa.

5. MpnbGbI. JInwanHuku. bakrepum

Mpnbbl. O6wan xapaktepuctuka. LLnsanoyHble rpnbel, X CTpoeHue, NMTaHue, pocT, padMHoxeHne. CbefobHble n agoBuTbie rpnbsl. Mepsbl
npocmnakTukn 3aboneBaHum, CBA3aHHbIX C rpubamu. 3HadeHne LWNANoYHbIX rPUBOB B MPUMPOAHBLIX COOOLWECTBaxX U XN3HW YenoBeka.
[MpoMbIWNEeHHOE BbipalluBaHme LWIANOYHbIX PUOOB (LLaMMUHBOHbI).

lMnecHeBble rpubbl. [poxokeBble rpubbl. 3HadYeHMe MNeCHEBbLIX U OPOXCKEBbLIX FPUOOB B NpUpoOEe WM XU3HW YeroBeka (nuieBas m
dhapmaLeBTU4eCcKasi NPOMbILLUIEHHOCTb 1 Ap.).



MapasuTtuyeckune rpmbsl. PasHoobpasne 1 3HavyeHre napasnTnyeckmx rpubos (roNoBHSA, CNopbiHbA, ouToTOPa, TPYTOBUK 1 Ap.). Bopbba
¢ 3aboneBaHnAMM, Bbi3blBAEMbIMU NapasnTUYECKUMN rpubamu.

JInwanHnkm — koMnnekcHble opraHnambl. CTpoeHne NUWanHNKoB. NuTaHne, pocT 1 pasMHOXEHWE NULAaNHUKOB. 3HaYeHne NULAanHNKOB
B MPMPOAE U XN3HU YeNoBeKa.

Baktepun — posigepHble opraHm3ambl. Obwas xapaktepuctuka 6Gaktepuin. bakTepuanbHass kneTka. PasmHoxeHue ©Gaktepui.
PacnpocTtpaHeHune 6aktepun. PasHoobpasme 6aktepun. 3HayeHne 6akTepuin B NnpupoaHbixX coobllecTtBax. bonesHeTBOpHbIE BakTepum n
Mepbl NpodunakTukn 3aboneBaHun, Bbi3biBaeMbix OakTepuamun. baktepum Ha cnyxbe y 4denoBeka (B CenbCKOM XO3SIMCTBE,
NPOMbILLIIEHHOCTHN).

JlabopamopHsble u npakmuyeckue pabomsi

N3y4eHne cTpoeHnsa OQHOKIETOYHbIX (MYKOP) U MHOTOKITETOYHbIX (NEHULMIST) NNEeCHEBLIX IPUBOB.

N3yyeHne cTpoeHns NnogoBbiX TeN WASNOYHbIX IpMBOoB (MU n3ydeHne WASNoYHbIX rpuboB Ha Mynskax).

M3yyeHne cTpoeHus nuanHnKoB.

N3y4eHne cTpoeHna 6aktepun (Ha roToBbIX MUKpornpenapartax).

8 knacc

1.XXMBOTHbIN OpraHnU3m

300510rMss — Hayka O XMBOTHbIX. Pasgens! 3oonorun. CBA3b 300510rMM C APYrMMKU Haykamu n TexHukon. O6Limne npmusHakm XUBOTHBIX.
OTnnMums X1MBOTHbIX OT pacTeHnn. MHoroobpasune XMBOTHOIO MMUpa.

OOHOKNETOYHbIE U MHOTOKMNETOYHbIE XNBOTHbIE. POpMa Tena XXMBOTHOIO, CUMMETPUS, pasaMmepbl Tena u ap. XXmneotHas knetka. OTKpbITMe
XunBoTHOW kneTkn (A. JleBeHryk). CTpOeHMe XMBOTHOW KIETKU: KneTovyHasi membpaHa, opraHonibl nepeasmkeHus, Sapo C S4PbILKOM,
ymtonnasma (MUTOXOHAPUN, MULLLEBAPUTESbHBIE N COKPATUTENbHbIE BAKyOnu, MM30COMbI, KNEeTOYHbIN LeHTP). MNMpouecchl, nponcxogawme
B kneTtke. [leneHne kneTku. TKaHW XXMBOTHbIX, UX pa3Hoobpasune. OpraHbl U CUCTEMbI OPraHOB XUBOTHLIX. OpraHnam — eguHoe Lenoe.
JlabopamopHbie u npakmu4eckue pabomsi

WcecnegoBaHme noa MUKPOCKOMOM rOTOBbIX MUKPOMpPenapaToB KNEeTOK U TKaHEeW XXUBOTHbIX.

2.CTpoeHue n X1U3HepeATeNIbHOCTb OpraHM3ma XUBOTHOIo*

*(Tembl 2 1 3 BO3MOXHO MEHSATbL MECTaMM MO YCMOTPEHUIO YYUTENS, paccMaTpmuBas cogepxaHue TeMbl 2 B kadyecTse 0606LLeHns yuebHoro
mMarepuana)

Onopa n aBMXXeHUe XXUBOTHbIX.

OcobeHHOCTN rMOPOCTAaTUYECKOrO, HAPYXKHOMO 1 BHYTPEHHErO CKeneTa Y XXMBOTHbIX. [NepeaBmkeHne y 0AHOKNETOYHbIX (améboBnaHoe,
XryTukoBoe). MblleyHble ABMXKEHUS Y MHOTOKNETOYHbIX: MOMET HAaceKkoMbIX, NTUL,; NnaBaHue pblb; ABMXKEHME MO CyLLe MO3BOHOYHbIX
XMBOTHbIX (Non3aHue, 6er, xoapba n ap.). Pbl4aXKHble KOHEYHOCTW.

NMutaHne un NnuweBapeHne y XMBOTHbIX.

3HauveHne nutanus. NutaHne n nuweBapeHne y NpocTeNLLMX. BHYTpMNONOCTHOE N BHYTPUKIETOYHOE NULLEBAPEHNE, 3aMKHYTas U
CKBO3Has nuuieBapuTernbHasi cuctema y 6ecrno3BoHOYHbIX. [1weBapuTenbHbii TPAKT Y NO3BOHOYHbLIX, NMULLEBapUTENbHbIE Xeneabl.
depmeHThI.



OcobeHHOCTU NULLIEBAPUTENBHOW CUCTEMBI Y NPEeACTaBUTENEN OTPSA0B MNEKONUTAIOLLMX.

[AbixaHne XXMBOTHbIX.

3HayeHune gbixaHus. Ma3oobmeH Yyepes BCo NOBEPXHOCTL KNeTku. XKabepHoe abixaHune. HapykHbie 1 BHyTpeHHme xabpbl. KoxHoe,
TpaxenHoe, NéroyHoe AbixaHune y obutatenen cywn. OCobeHHOCTU KOXXHOro AbixaHus. Ponb BO3OYLUHbIX MELLKOB Y NTUL,.

TpaHcnopT BeLLeCcTB Y XXKUBOTHbIX.

Ponb TpaHcnopTa BewecTB B OpraHn3Me XXMBOTHbIX. 3aMKHYTas U He3aMKHyTasi KPOBEHOCHbIe cucTteMbl y 6ecno3BoHOYHbIX. Cepaue,
KpoBeHOCHble cocyabl. CIMHHOM 1 BPIOLIHOM COoCyabl, KAaNUINSpbl, «NOXHblE cepaua» y aoxaesoro yepss. OcobeHHOCTM CTPOeHMS
HEe3aMKHYTOW KPOBEHOCHOW CUCTEMbI Y MOSIOCKOB N HaceKoMbIX. Kpyrin kpoBoobpalleHns 1 ocOBeHHOCTM CTPOeHUs cepaeL y
MO3BOHOYHbIX, YCITOXHEHWE CUCTEMbI KPOBOOOPAaLLEHNS.

BbliaeneHue y XXUBOTHbIX.

3HayeHune BblaeneHnst KOHeYHbIX NPoayKTOB 0bMeHa BelecTB. CokpaTuTesnbHble BaKyonu y NpocTenwmx. 3sésagyartbie KNeTku u
KaHanbLbl Y NIIOCKUX YepBeNn, BblAenuTenbHble TPYOOUKM 1 BOPOHKM Y KOfbYaTbix YepBen. Manbnuruesbl cocyabl y HaceKoMbIX. [Moyku
(TynoBuLHbIE M Ta30BblE), MOYETOYHUKN, MOYEBOM MY3blPb Y MO3BOHOYHbIX XXUBOTHbIX. OCOBEHHOCTM BblAENEeHUs Y NTUL, CBA3AHHbIE C
NosIETOM.

NMokpoBbI Tena y XXMBOTHbIX.

MokpoBbl y 6€CNO3BOHOYHbIX. YCIOXHEHNE CTPOEHUS KOXM Yy NO3BOHOYHBIX. KOXa Kak opraH BblaeneHusi. Ponb KOXu B TennooTaave.
MponsBogHble kKoxun. CpeacTBa NACCUBHOM N aKTUBHOW 3aLUMUTbI Y XXUBOTHbIX.

KoopauHauusa u perynsauma XXusHeneaTeNIbHOCTU Y XKMBOTHbIX.

PasgpaXuMocTb y OAHOKNETOYHbIX XXMBOTHbIX. Takcuchl (poToTakeuc, TpodoTakeuc, xemotakcuc u ap.). HepsHas perynaumsi. HepsHas
cuctemMa, eé 3HadeHune. HepBHasa cuctema y 6ecno3BOHOYHLIX: ceTyaTas (anddyasHas), cTeonoBasi, yanosas. HepBHasa cuctema y
NO3BOHOYHbIX (Tpyb4aTas): FONOBHOW M CAIMHHOW MO3I, HEPBbI. Y CNOXHEHWE rOSIOBHOrO Mo3ra oT pblb o mnekonuTatowmx. NossneHve
B6onbLMX nonyLwapuin, Kopbl, 6opo3a 1 n3BUNUH. N'ymopanbHasa perynaumnsa. Ponb rOpMOHOB B KU3HW XUBOTHbIX. [10510BblE FOPMOHbI.
Monoson gumopduam. OpraHbl YyBCTB, UX 3HaYeHue. PeuenTopsl. [MpocTbie u cnoxHble (paceToyHble) rnasa y HacekoMblx. OpraH
3peHus 1 criyxa y NO3BOHOYHbIX, UX yCroxHeHne. OpraHbl 060HAHMS, BKyca U 0Cs3aHMs Y 6eCNO3BOHOYHBIX Y MO3BOHOYHbIX XXMBOTHBbIX.
OpraH 6okoBov NUHWUK Yy pbIb.

NoBepgeHne XXNBOTHLIX.

BpoxaéHHoe n npnobpetéHHoe noBedeHne (MHCTUHKT N HayvyeHue). HaydyeHue: ycnoBHble pedriekcbl, UMNPUHTUHT (3anedyaTrneHuve),
nHcaunT (noctmxkeHune). NoBegeHme: nuwesoe, 060poHUTENBHOE, TEppUTOPHUanbLHoe, bpayHoe, nccnegoBaTtensckoe. CTUMYnbI
noBegeHus.

Pa3MHOXeHMe 1 pa3BuTUE XUBOTHDbIX.

Becnonoe pasMHOXeHWe: geneHne KrneTkM OAHOKNETOYHOro opraHM3Ma Ha gBe, NoYKoBaHue, pparmeHTaums. MNonosBoe pasMHOXeEHME.
[MpenMmyLlecTBO NOMOBOro pasmHoXeHus. MNMonosble Xenesbl. AVYHUKM U CeMeHHWKU. [lonoBble kneTkn (rametbl). OnnoaoTBOpEHUE.
3uroTa. NMapTeHoreHes. 3apoabiwieBoe pa3sutne. CTpoeHne anua ntuubl. BHYTpnyTpoObHOE pa3suTue mnekonutarwmx. 3apoablleBbie
obonoykn. [lMnaueHta (getckoe mecTto). [lynoyHbIi KaHaTuK (nynoBuHa). [MocToambpuoHanbHOe pas3BuTME: NPAMOE, Henpsimoe.
MeTamopo3 (pa3sBuTue ¢ NnpeBpaLleHneM): NOSTHOE N HEMOJSTHOE.

JlabopamopHsie u npakmu4eckue pabomsi

O3HakomneHne ¢ opraHamun onopbl U ABMXKEHNUS Y XXUBOTHbIX.



N3yyeHne cnocoboB NOrnoLeHns N1 Y XMBOTHbIX.

N3yyeHne cnocoboB AbixaHUs Y KUBOTHbIX.

O3HakomneHne ¢ cucTeMamm opraHoB TpaHcnopTa BELLECTB Y XUBOTHbIX.

N3yyeHne NOKpOBOB Tena Yy >XMBOTHbIX.

N3yyeHne opraHoB YyBCTB Y XMBOTHbIX.

dopmMmpoBaHue yCrnoBHbIX pedriekcoB Y akBapuyMHbIX pblb.

CTtpoeHue snua n passutne 3apoabia NTmubl (Kypuupl).

3. CucrtemaTuyeckue rpynnbl XKMBOTHbIX

OCHOBHbIe KaTeropum CUCTEMaTUKN XKUBOTHbIX.

Bug kak oCHOBHas cuctematmyeckas kaTeropms XXMBOTHbIX. Knaccudumkauusa XmMBOTHbIX. CucTema XnBOTHOro Mmupa. Cuctematmyeckue
KaTeropmm >XuBOTHbIX (LApCTBO, TUM, KNacc, OTpsi4, CEMENCTBO, poa, BuA), ux conogumHeHve. buHapHas HomeHknaTtypa. OTpakeHue
COBPEMEHHbIX 3HaHWN O MPOUCXOXAEHUN U POACTBE XUBOTHbIX B KnaccuduKauumn >XMBOTHbIX.

OQHOKNEeTOYHbIe XXMBOTHbIE — NPOCTENLLME.

CTpoeHune 1 xun3HeaeaTenbHOCTb npoctenwmnx. MectoobutaHne n obpas xum3Hmu. ObpaszoBaHme LMCTbI NpY HEONAronpUATHBIX YCNOBUSIX
cpeabl.

MHoroo6pasne npocTenwmnx. 3HayeHne nNpPoCTENLUNX B NMPMPOAE U XU3HW YenoBeka (obpasoBaHMe OCagouYHbIX NMopod, Bo3dyauTenu
3aboneBaHun, cumbunoTnyeckme suapl). NyTn 3apaxeHuns YenoBeka n mepbl NPOMOUNAKTUKN, Bbl3biIBAEMbIE OAHOKIETOYHBIMW XXUBOTHLIMM
(MansipuHbIN NNasMmoaun).

JlabopamopHsbie u npakmuyeckue pabomsi

NccnepgoBaHue CTpoeHus MHQY30pun-Tydenskn n HabnogeHne 3a eé nepeasmxeHnem. NsayyeHme xemoTtakcuca.

MHoroobpasue npoctennx (Ha roToBbIX Npenaparax).

N3rotoBneHne mogenu KnetTkn npocrenwero (ameodbl, nHpy3opumn-Tydenskm 1 ap.).

MHOrokneTo4Hble XXMBOTHblIe. KNLLeYHONOMNOCTHLIE.

O6was xapakrepuctuka. MectoobutaHme. OCOBEHHOCTM CTPOEHUS U XKU3HEOEATENBHOCTU. DKTOAEPMA N 3HToAepMa. BHyTpunonocTHoe
N KneToyHoe nepeBapuBaHve nuwmn. PereHepauus. Pedonekc. Becnonoe pasmHoxeHue (novkoBaHue). [MonoBoe pasMHOXEHME.
"epmadppoantnam. PasgensHononble KUeYyHoNonocTHble. MHoroobpasve KuweYHOMOMNOCTHbIX. 3HaYeHWe KULIEYHOMOSIOCTHbLIX B
npupoae u XusHmn yenoseka. Kopannosble nonunbl U nx ponb B prcdoobpasoBaHni.

JlabopamopHbie u npakmu4eckue pabomsi

WccnepoBaHue CTpoeHUst NPpeCHOBOAHOW rMapbl U €€ nepenBuKeHns (LUKONbHbIA akBapuym).

WccnepoBaHue nutanus rugpbl 4adHUAMU U LMKNonamm (LLUKOSbHbIA akBapuyMm).

N3rotoBneHne mogenv npecHOBOAHOM rMAaphbl.

Mnockue, Kpyrnble, KONbyaTbie YepPBM.

O6wasn xapakrepuctmka. OCOGEHHOCTM CTPOEHUS U XKNU3HEOEeATENbHOCTM NIIOCKUX, KPYIIbIX U KonbYaTbix YepBen. MHoroobpasune yepBei.
MapasuTudeckne nrockue n Kpyrnble Yyepsu. LiMKknbl pasButua ne4EHOYHOro cocarnblumka, OblYbEero LEenHs, YenoBeyeckon ackapuipl.
Yepsu, nx npucnocobneHnst K napasmtmamy, Bpea, HAHOCUMbIN YeroBeEKY, CENbCKOXO3SIMCTBEHHbIM PacTEHMAM U XXMBOTHbIM. Mepbl no
npeaynpexaeHnto 3apaxeHus napasmtuyeckumm Yepesamn. Ponb YyepBen kak noyBoobpasoBaTenen.

JlabopamopHsbie u npakmuyeckue pabomsi



WccnepoBaHue BHELLHEro CTPOEHUS OOXAEBOro YepBs. HabnogeHve 3a peakunen OXAEBOro YEPBS Ha pasgpakuTenu.

NccnenoBaHue BHYTPEHHErO CTPOEHUS A0XOEBOro YepBs (Ha roTOBOM BIiaXXHOM npernapaTe u Mukponpenapare).

N3yuyeHne npucnocobneHni napasmTM4ecKknx YepBen K napasmtnamy (Ha rotToBbiX BraXHbIX U MUKponpenapartax).

UneHucrtoHorue.

Obwan xapaktepuctuka. Cpeabl Xu3HW. BHewHee W BHyTpeHHee CTPOEHWE YNEeHUCTOHOrMx. MHoroobpasne YNeHUCTOHOIUX.
MpencrasuTenu Knaccos.

PakoobpasHblie. OCOBEHHOCTU CTPOEHNS U XU3HEAEATENbHOCTU. 3Ha4YeHne pakoobpasHbIX B MPUPOAE M XU3HW YeroBeka.
MaykoobpasHble. OCOBEHHOCTU CTPOEHUS U XN3HEeOeATENbHOCTHN B CBA3U C XXMU3HbIO Ha cylle. Knewwm — BpeauTenu KynbTYpPHbIX pacTeHUN
n Mepbl 60pbbbI ¢ HUMK. [apasuTnyeckue Knewm — Bo3byaAUTENN N NEPEHOCHMKM OnacHbIX 6onesHen. Mepsbl 3aWwmTbl OT Knewen. Ponb
Knewen B Nno4BOOOpa3oBaHUMN.

Hacekomble. OCOBEHHOCTM CTPOEHUA U XU3HEAEATENbHOCTU. PasMHOXeHWe HacekoMbiX U Tunbl pa3sutms. OTpsaabl HAacekoMbIX™:
Mpamokpbinble, PaBHOKpbInble, [lonyxecTkokpbinble, Yewyekpbinble, XXecTkokpbinble, [lepenoHyaTokpbinble, [OBYyKpbinible w ap.
Hacekomble — nepeHocu4mkn BO30yauTenen n napasntbl YernoBeka 1 JOMaLLHUX XXUBOTHbIX. Hacekomble-BpeauTenu caga, oropoga, nons,
neca.

Hacekomble, CHMXatoLwme YNCNEHHOCTb BpeanTenen pacteHui. lNosegeHne HacekoMbIX, MHCTUHKTbI. Mepbl N0 COKpaLLeHUI0 YUCNEHHOCTH
HaceKkoMbIX-BpeanTenen. 3Ha4eHne HaCekoMbIX B NPUPOae U KU3HWN YernoBeka.

*OTpsiabl HACEKOMbIX M3y4atoTCa 0630pPHO MO YCMOTPEHUIO YYMTENS B 3aBUCUMOCTU OT MECTHbIX ycnosuin. bonee nogpo6Ho nay4varotca
Ha nNpyMmepe OBYX MECTHbIX OTPSAO0B.

JlabopamopHsbie u npakmuyeckue pabomsi

ccnepoBaHue BHELLHEro CTPOEHUS HACEKOMOro (Ha NpuMepe MarcKoro Xyka Unm apyrux KpynHbIX HaceKoMbIX-BpeauTenen).
O3HakoMneHne € pasnMyHbIMK TUNamM1 Pa3BUTUSE HACEKOMbIX (Ha NpUMepe KONNeKkuui).

Monntocku.

O6wasn xapaktepuctuka. MectoobutaHne monntockoB. CTpoeHne M NpouecChl XU3HEAEATENbHOCTU, XapakTepHble Ana GproOXOHOrmX,
ABYCTBOpYATbIX, FONIOBOHOIMX MOJSHOCKOB. YepTbl NpMCNocoBneHHOCTM MOSIOCKOB K cpefe obuTaHus. PasmMHOXeHWe MOSHOCKOB.
MHoroo6pasne MonnckoB. 3Ha4YeHne MOSIOCKOB B MPUPOAE U XXN3HM YerloBeKa.

JlabopamopHbie u npakmu4eckue pabomsi

WccnepoBaHue BHELWHEro CTPOEHUsI PaKOBWH MPECHOBOAHBIX M MOPCKMX MOJITIOCKOB (pakoBMHbI 6e33yOku, nepnoBuubl, NpyaoBuKa,
KaTyLwKn n gp.).

XoppoBble.

O6wasn xapaktepucTuka. 3apobilleBoe pas3BuTre xopaosblix. Cuctematnyeckume rpynnbl xopaosbix. [Noatun becyepenHblie (MaHUETHUK).
MoaTtun YepenHbie, unu NMNo3BOHOYHbLIE.

PbIObl.

OOwan xapaktepuctnka. MectoobuTaHne wn BHewHee cTpoeHne pbld. OCOBGEHHOCTU BHYTPEHHEro CTPOEHWs U MPOLLECCOB
XnsHepearenbHocTu. lNMpncnocobneHHoCTb pbi® K ycrnoBusM obuTtaHusa. OTnuums XpsweBbiX pblib OT KOCTHbIX pbl6. PasmHoOXeHwue,
pasBuTME U Murpauns pbid B npupoae. MHoroobpasue pblb, OCHOBHblE CUCTEMATMYECKMNE rpynnbl pblb. 3Ha4YeHne pbib B Npupoae v XXn3Hu
YyenoBeka. X03ANCTBEHHOE 3HaYeHue pbid.

JlabopamopHsbie u npakmuyeckue pabomsi



NccnepoBaHue BHELLHEro CTpoeHus n ocobeHHocTen nepenBmkeHns pbibbl (Ha NpyMmepe Xneow pbibbl B 6aHKe ¢ BOAON).
WccnepnoBaHme BHYTPEHHENO CTPOEHNS pbibbl (Ha NpMMepe roTOBOro BIaXXHOro npenapaTa).

3eMHOBOAHbLIE.

Obwasa xapaktepuctnka. MectoobutaHne 3emHoBOAHbIX. OCOBGEHHOCTM BHELLIHEr0 W BHYTPEHHErO0 CTPOEHUs, NpPOLECCOoB
XN3HEOEATENbHOCTM, CBA3AHHbIX C BbIXOAOM 3€MHOBOAHbLIX Ha cyuly. [1pncnocobneHHOCTb 3eMHOBOAHBIX K XW3HW B BOAE WM Ha CyLue.
Pa3smHoxeHue n passuTme 3eMHOBOOHbIX.

MHoroobpasune 3eMHOBOAHbIX U UX OXpaHa. 3Ha4YeHne 3eMHOBOAHbIX B MPUPOAE U XKN3HW YeroBeka.

MNMpecmbikaowmecs.

O6wasn xapaktepuctuka. MectoobutaHne npecmbikatowmxca. OCoO6EHHOCTN BHELUHETO U BHYTPEHHErO CTPOEHUSA MPEeCMbIKaoLLMXCS.
[Mpouecchl Xn3HeaeAaTensHOCTU.

MprcnocobneHHOCTb NPECMbIKAIOLLMXCS K XU3HWU Ha cywe. PasMHOXeHMe 1 pa3Butme npecmblikatowmxcs. PereHepaumsa. MHoroobpasune
NpecMbIKalLLMXCA U UX oXpaHa. 3HaYeHne NpecMbIKatoLMXCA B NMPUPOAE 1 XU3HWN YernoBeka.

MNTuubl.

Obwasa xapaktepuctmka. OcoBeHHOCTM BHeLWHero cTpoeHns ntuy. OCOBEHHOCTU BHYTPEHHErO0 CTPOEHMSI U MNPOLECcCOoB
XnsHegeatenobHocTu nTuy,. Mpucnocobnexmsa ntuy kK nonéty. MNosegeHue.

Pa3smHoxeHue n passutme ntuy. 3aboTta o notomcte. Ce30HHbIE ABNEHUS B Xn3HW Ntuu. Murpaumm ntuu, ux ndydeHme. MHoroobpasuve
nTuy. SKonormyeckme rpynnbl NTuy*. MpncnocobneHHOCTb NTUL K pasnnyHbiM YCNOBUSIM cpeabl. 3HayeHne NTul, B NPUPOAE U XKMU3HU
YyernoBeka.

*MHoroo6pasune nTuy n3yyaeTcsa No BbIbOPy yumTensa Ha npuMepe TPEX 3KONOMMUYECKMX rpynn ¢ y4ETOM pacnpocTpaHeHus NTUL, B CBOEM
pernoHe.

JlabopamopHsbie u npakmuyeckue pabomsi

WccnepoBaHue BHELHEro CTPOEHMS M NEepLEBOro NoKpoBa MNTUL (Ha npumepe Yydena NTuu U Habopa nepbeB: KOHTYPHbIX, MYXOBbIX U
nyxa).

NccnepoBaHue ocobeHHOCTEN ckeneTta NTuLbl.

MnekonuTaiowue.

O6was xapaktepuctuka. Cpeabl Xn3Hn mnekonutarowmx. OcobeHHOCTN BHELIHEro CTPOEHUS, CKeneTa M MyCKynaTypbl, BHYyTPEHHEro
cTpoeHus. lNMpouecchl XN3HeaeATENbHOCTU. YCNOXHEHNE HEPBHOW cUCTeMbI. oBegeHne mnekonutatowmx. PasmHoxeHne n passuTtume.
3aboTta 0 noTomMcCTBE.

Mepso3eepn. OpgHonpoxogHble (sanueknagywme) n Cymyatble (Hu3wwme 3Bepwu). lNMnaueHTapHble mrekonutatowme. MHoroobpasue
mMnekonutawmx. HacekomosigHble n Pykokpbinble. pbi3yHbl, 3anueobpasHblie. XuwHble. JlactoHorne n KutoobpasHble. [NapHOKONbITHbIE
n HenapHokonbiTHble. Mpumatbl*. CemenctBa oTpsiga XulHble: cobaybm, Kowwadbm, KyHbW, MeOBEXbU.

3HayeHne MNeKonuTalLNX B NPUPOAE U XMU3HM YenoBeka. Mnekonutarowme — nepeHocHmkn Bo3byanTenen onacHbix 3abonesaHum.
Mepbl 60pb6bl ¢ rpbidyHamn. MHoroobpasme mMnekonuTaroLmx pOAHOro Kpasi.

*MN3yyatoTca 6 0TpSA0B MNEKONUTAOLWMNX HA NpUMepe ABYX BUAOB M3 KaX40ro otpaaa no Bblibopy yuntens.

JlabopamopHsbie u npakmuyeckue pabomsi

WcenepoBaHue ocobeHHOCTeN ckeneta MAeKonuTaroLLmX.

NccnepoBaHue ocobeHHOCTEN 3yOHOM CUCTEMbI MIIEKONUTAKOLLMX.



4.Pa3BuTue XXMBOTHOIro Mupa Ha 3emne

OBOJIIOLMOHHOE pa3BUTUE XXMBOTHOIO MUpa Ha 3emrie. YCrnoXHEHUe XMBOTHLIX B NpoLiecce aBosntounn. [lokasaTtenbCcTea 3BOSOLNOHHOIO
pasBUTMS XNBOTHOIMO Mupa. NaneoHTonorns. Mickonaemble OCTaTKM XMBOTHbIX, UX U3y4eHne. MeToabl N3y4eHns MCKoNnaeMblX OCTaTKOB.
PectaBpaunsa opeBHUX XUBOTHBbIX.

«KuBble Uckonaemble» XXMBOTHOIO Mupa.

KnsHb xmMBOTHbIX B Boge. OOHOKIMETOYHbIE XUBOTHbIE. MMPOUCXOXKOEHNE MHOMOKIETOYHbIX XMBOTHbLIX. OCHOBHbLIE 3Tanbl 3BOMIOLMMU
6ecno3BoHO4YHbIX. OCHOBHbIE 3Tarbl 9BOMNIOLMM MO3BOHOYHbLIX XMBOTHbLIX. BbiIMepLUMe XUBOTHbIE.

JlabopamopHble u npakmu4eckue pabomsi

MccnepnoBaHue nckonaembiX OCTaTKOB BbIMEPLLNX XXUBOTHbIX.

5.)KMBOTHbIE B NPUPOAHbLIX coobLiecTBax

YKnBoTHblE U cpena obutaHus. BnvaHue ceeTta, Temnepatypbl U BAAaXHOCTU Ha XUBOTHbIX. [MpMCNOCOBNEHHOCTb XNBOTHBIX K YCIOBUSIM
cpeabl obuTaHus.

[Monynaumm XXUBOTHbLIX, NX XapakTepucTukn. OQNHOYHBLIA U rpynnoBOM obpas Xu3HU. B3anMocBA3N XXMBOTHbLIX MexXay cobon u ¢ apyrumm
opraHmamamu. luieBbie CBSA3M B NpUpogHoOM coobuiecTse. lNneBblie yPoOBHU, SKONOrnyeckas nupammaa. SKocmcTema.

YKMBOTHbBIV MUP NppoaHbIX 30H 3emnn. OCHOBHbIE 3aKOHOMEPHOCTU pacnpeneneHuns XXMBOTHbIX Ha nnaHeTe. dayHa.

6.XKnBoTHbIe U YenoBek

Bosgenctene yenoBeka Ha XMBOTHbIX B MpUMpoOAE: NpsIMoe M KOCBEHHoe. [NpoMbiCcroBbIe XMBOTHbIE (pbIBONOBCTBO, OX0oTa). BegeHue
NPOMbICIIa XXMBOTHbIX HA OCHOBE Hay4HOro noaxoaa. 3arpa3HeHne okpyxarLien cpeabl.

OpomallHBaHue XnBOTHbIX. Cenekumsi, Nopoapbl, MCKYCCTBEHHbIA OTOOP, ANKME NPEeaKN AOMALLHMX XMBOTHbIX. 3HA4YeHne LOMaLUHUX
XXMBOTHBIX B XXM3HM YyernoBeka. )KNBOTHbIE CESTbCKOXO3ANCTBEHHbIX yroamin. MeTtoabl 60pb0bl C XKMBOTHLIMU-BPEANTENSMN.

lopoa kak ocobasi UCKycCTBEHHas cpefa, co3gaHHas 4YenoBekoM. CUHAHTPOMHble BUAbl XKMBOTHbIX. YCMOBUSA MX OOUTaHUSA.
Becno3BoHOYHbIE N NO3BOHOYHBLIE XMBOTHbIE ropoAda. AdanTauns XXUBOTHbIX K HOBbIM YCIOBUAM. PekpeaunoHHbI NPECC Ha XXMBOTHbIX
AVKUX BMAOOB B YCNoBusax ropoga. besHag3opHble AomallHWE XUBOTHbIE. [MMTOMHUKN. BoccTaHOBNEHME YUCNEeHHOCTU pefkux BUOOB
XMBOTHbIX: 0C060 oxpaHaemble npupoaHble Tepputopumn (OOIMMT). KpacHas kHura Poccun. Mepbl coxpaHeHNS XXMBOTHOMO Mupa.

9 knacc

1.BBegeHune

Buonorna kak Hayka n metoabl €€ nccnepoBaHus. MNMoHaTHE «ku3Hb». COBpPEMEHHblE HayyHble NPEeACTaBMEHUA O CYLLUHOCTU KU3HW.
3HayeHne BUonorn4eckom Haykm B eaTerNlbHOCTN YernoBeka.

2. MoneKkynsipHbi ypoBeHb

KayecTBEHHbIN CKa4yOK OT HEXMBOW K XnBOW npupoge. MHOromMonekynspHble KOMMIIEKCHblE CUCTEMbI (OenKku, HYKNEenHOBbIE KUCIOTbI,
nonucaxapuapl). Katanusatopsl. Bupycebl.

JlabopamopHasi paboma. PacwenneHue nepokcnga sogopoda (pepMeHToM KaTtanasomn

3. KneTto4HbIN ypoBeHb



OcCHOBHble NOSIOXEHUA KNeToyHon Teopun. KneTka — CTPYKTypHas M (PYHKUMOHANbHas eauHuua XusHu. [pokapuoTbl U 3yKapuoThbl.
ABTOTPOMbI 1 reTepoTpodbl. XMMUYECKUIA COCTaB KINETKN U ero NoCToaHCTBO. CTpoeHune kneTkn. dyHkummn opraHomgoB. O6MeH BeLLEeCTB
N SHEPrMM — OCHOBA XMU3HEOEATENbHOCTU KIEeTKN. DHepreTuyeckne BO3MOXHOCTM KneTkn. A3pobHoe M aHasapobHoe AbixaHue. PocT u
pa3BUTUE, XXN3HEHHbIE LNKNbI KNeTKN. O6LLmMe NOHATUA O AeNEHUN KNeTKN (MUTO3, MENO3).

[eMoHCcTpaumm Mogenn KreTku; MUKpornpenapaTtoB MUTO3a B KreTKax KOPELIKOB JyKa; XpPOMOCOM; MoAenen-annnekauun,
UNIIOCTPUPYIOLWNX OeneHne KIeTKN; pacllennieHnst nepekncu Bogopoaa ¢ noMoLbio (hepMeHTOB, COAEPXKALLMXCS B XKUBbIX KNeTKax.
JlabopamopHbie pabomsi. PaccmaTpuBaHue KNeTok 6akTepuin, pacTeEHUN, XKUBOTHbIX MNOA4 MUKPOCKOMOM.

4.0praHM3MeHHbIN YpOBEeHb

Becnonoe n nonosoe pasmHOXeHue opraHu3MoB. [lonosble knetku. OnnogoTBopeHue. VHavBuayanbHOe pas3BUTUE OPraHU3MoB.
OCHOBHblE 3aKOHOMEPHOCTU nepefayvv HacreacTBeHHoOM uHdopmauuu. [eHeTndeckas HenpepbiBHOCTb XU3HU. 3aKOHOMEPHOCTM
N3MEHYNBOCTMW.

LemoHcmpayuu Mmykponpenaparta anuuekneTkn 1 cnepmaTo3onia XUBOTHbIX.

JlabopamopHbie pabomsi. BbisiBneHne n3aMeH4MBoCTU OpPraHM3MoB

lMpakmuyeckue pabombl. PelueHne reHeTMYecKMx 3adady Ha MOHOrMbpuaHoe ckpewmBaHuve. PelueHne reHeTUYeckux 3agad Ha
HacrnegoBaHWe MPU3HaKoB MPU HEMOSIHOM AOMUHUPOBaHUU. PelleHne reHeTuyeckmx 3agad Ha aurmbpuaHoe ckpelmBaHue. PeweHve
reHeTUYeCKMX 3a4ad Ha HacnegoBaHWeE NMPU3HAKOB CLUENSIEHHbIX C NOSIOM.

5.MonynsiuMOHHO-BMAOBOWN YPOBEHb

Bua, ero kputepun. CTpykTypa Buaa. lNonynsaumnsa — gpopma CyLLeCcTBOBaHUSA BUAA. JKOMOrMA Kak Hayka. Qkonormdeckune gaktopsbl.
LemoHcmpauyuu repbapures, KONMNEKUNN, Mogenemn, Mynskem, XnBblX PacCTEHUN N XXUBOTHbIX.

JlabopamopHasi paboma. N3ydeHne Mopdoriormyeckoro Kputepua smaa.

6. QKOCUCTEMHBbIN YPOBEHb

BuoueHo3s n akocuctema. buoreoueHos. BsaummocBaAsb nonynsaumi B OuoreoueHose. Llenn nutaHms. OOBMeH BewlectB, MOTOK WU
npespaLleHne aHeprin B buoreoueHose. VIckyCCTBEHHbIE BMOreoLeHO3bl. DKONOrMYECKME CYKLECCUMN.

LemoHcmpayuu KONNeKumn, NNCTPUPYIOLLNX 3KONOrMYeckme B3aMMoCBs3n B OMoreoueHo3ax; Moaenemn sKoCUCTEM.

OKCKypcusi B buoreoueHos.

7. BnocoepHbIN ypoBEHb

Bruocdepa n eé cTpykTypa, CBONCTBA, 3aKOHOMEPHOCTU. KpyroBOpOT BELLECTB 1 3HEpPrnn B bruocdepe. SKonornvyeckme Kpusncol.
LemoHcmpayus mogenen-annnukaummn «brnocgepa n yenoBek».

OCHOBHbIE NONOXEHUA TEOPUN IBONOLMK. [BMXKYLLUME CUMbl SBOMOLMN: HACNeACTBEHHOCTb, MIBMEHUYMBOCTb, 6opbba 3a cyLlecTBoBaHuWE,
€CTEeCTBEHHbIN OTOO0p. [lpnucnocobneHHoCTb u €€ OTHOCUTENbHOCTb. WCKyccTBeHHbI oT6op. Cenekuusa. O6pasoBaHue BUOOB —
MUKpoaBonoumsa. Makpoasonouus.

[eMOHCTpaumMn XMBbIX PacTEHUM U XUBOTHbIX, repbapuveB U KOMMEKUMA, WUNNOCTPUPYIOLLUMX W3MEHYMBOCTb WU HACNeaCTBEHHOCTD,
nNpMcnocobneHHOCTb, pesynbTaTbl MCKYCCTBEHHOrO oT6opa.

JlabopamopHas paboma. NpninHbl MHOroobpasust BUOoB B Npupoae.

Barnsabl 1 rmnoTesbl, TEOPUN O NPOUCXOXAEHUM XN3HWN. KpaTkas nctopusa pasButnsa opraHndeckoro mmpa. [Jokasatenbcrea 3BOSOLNN.
LlemoHcmpauusi OkaMeHenocTen, 0TNe4YaTkoB, CKENETOB NO3BOHOYHbIX XUBOTHbLIX, MOAENEN.



JlabopamopHasi paboma. N3y4yeHne naneoHTONOrm4yeCcknx 4okasaTenbCTB 3BOMOLMM.
OKCKypcusi B KpaeBegyeCcKu My3sen.

Knro4yeBble BocnutaTesibHble 3agauu:

* YCTAHOBNEHNE JOBEPUTENBHbIX OTHOLIEHWUI MEXAY YYMTENEM U €ro y4eHUKamm, crnocobCTBYOLWMX NO3UTUBHOMY BOCIPUSTUIO
yyalmmMmmca TpeboBaHuin n Npocbb yumTens, NpUBNeYEHnto X BHUMaHNS K 06Cy>kaaemMon Ha ypoke nHpopmMaLmm, akTuBnsaumm nx
no3HaBaTeNbHOWN AeATENbHOCTMY;

- NOBy>XAeHne LIKONbHMKOB cobnogaTh Ha ypoke obLLenpUHATBIE HOPMbI MOBEAEHUS, NpaBuna obLeHnst co cTapwmnmMm (YyY4nTensimm) m
CBEPCTHMKaMM (LLKOSTbHUKaMM), NPUHLMUNLI y4eOHOM ANCUUNIINHBI M CaMOOpraHn3auuu;

* MPUBMNEYEHNE BHUMAHMS LLIKOSIbHMKOB K LLIEHHOCTHOMY acneKkTy M3ydaeMbiX Ha YpoKax siBNEHWIA, opraHmM3aumns ux paboTbl ¢ nony4aemowm
Ha ypoke coumanbHO 3Ha4YMMOW MHopMaUmMen — NMHULMNPOBaHUE ee OBCYXXAEHWs, BbiCKa3blBaHUS y4alMMUCA CBOEr0 MHEHMS MO ee
noeoay, BbipaboTKM CBOETO K HEWM OTHOLLEHUS;

Ncnonb3oBaHMe BOCMUTATENbHbIX BO3MOXHOCTEW coAaepXaHus yd4ebHOro npegmeTa 4vepe3 OEeMOHCTpauui OeTaM NpuMepoB
OTBETCTBEHHOMO, FPaXX4AHCKOrO NOBEAEHUS, MPOSIBNEHUS 4enoBekonobus u gobpocepaeyvyHocTn, vyepes nogdop COOTBETCTBYHOLLMX
TEKCTOB 4119 YTEHWs, 3a4ad AN pelleHnst, NpobrneMHbIX CuTyauun onst 06Cy>KaeHus B Knacce;

NPMMEHEHNE Ha YPOKE MHTEPaKTUBHbIX (POPM paboTbl y4YaLMXCHA: WHTENMEKTyanbHbIX WUrp, CTUMYIUPYIOLWMX MNO3HaBaTENbHYHO
MOTMBALMIO LLKOSIbHUKOB; ANOAKTUYECKOro TeaTtpa, rae nonyvyeHHble Ha ypoke 3HaHusa 17 oObirpbiBaloTCA B TeaTparibHbIX NOCTAHOBKaX;
ANCKYCCUIN, KOTOpble AalT yyaliMMCca BO3MOXHOCTb NMPUOBPEecTV OnbIT BEOEHWUS KOHCTPYKTMBHOIO Auarnora; rpynnoBon paboTbl unu
paboTbl B Napax, KOTopble y4YaT LKOMbHUKOB KOMaHAHOM paboTe 1 B3aMMOLEeNCTBUIO C APYTMMUN OETbMU;

* BKJIIOYEHUE B YPOK UrpOBbIX MPOLEeAyp, KOTOpble MOMOraiT NoadepXaTb MOTMBAUMIO AETEN K MOSYyYEHUIO 3HAHUN, HanaXmBaHWUIO
NO3UTUBHbIX MEXINNYHOCTHBLIX OTHOLLEHUI B Klacce, MOMOoratoT yCTaHOBNEHUIO o6poxenaTensHon aTmocdepbl BO BpeMs YPOKa;
opraHu3aumns wedcTtBa MOTUBMPOBAHHbLIX M 3PYAMPOBAHHbIX YYalUMXCA Hag WX HeycrneBawWUMU OAHOKIACCHMKaMW, LatoLLero
LUKOSbHUKAM coLMarnbHO 3HAYMMbIA OMbIT COTPYAHMYECTBA U B3aMMHOW NMOMOLLMN; * MHULMMPOBAHWE N Noaaep)KKa nccnenoBaTesibCKoM
AEATENBHOCTM LUKOMBbHWKOB B paMKax peanusauvMm MW UHOMBUAYanbHbIX W FPYMNMnoBbIX WUCCNEeAOBaTENbCKUX MPOEKTOB, YTO AacT
LLUKOSNTbHUKAM BO3MOXHOCTb NPUOBPECcTM HaBblK CaMOCTOATENbHOMO peLleHUss TeopeTMYEecKon npobriemMbl, HaBblK FEHEPUPOBAHUA U
ohopMneHns COOCTBEHHbIX WAEW, HaBblK YBAaXWTENBbHOIO OTHOLWIEHUS K YyXuM ugesM, OdOopMIeHHbIM B paboTax gpyrux
nccnepoBartenemn, HaBblK MyGNNYHOrO BbICTYNNEHUA Nepes ayauTopren, apryMeHTUPOBaHUSA U OTCTanBaHWUsi CBOEN TOUKM 3peHUs

2. MnaHupyeMble pe3ynbTaTbl OCBOEHUSA y4ebHoro npegmerta «bunonorus»

OcBoeHue y4yebHoro npeameTa «buonorna» Ha ypoBHe OCHOBHOTO 06LLiero o6pasoBaHusa OOMKHO oGecrnedmBaTh 4OCTVXKEHME CrieayoLImX
NMYHOCTHBIX, MeTanpeaMeTHbIX U NpeaMeTHbIX obpa3oBaTenbHbIX pe3ynbTaToB:

JINYHOCTHBDLIE PE3YJIbTATbI
MNaTpnoTnyeckoe BocnuTaHue:



—OTHOLLEHME K BMONOrMm Kak K BaKHOW COCTaBASOWEN KynbTypbl, FOPAOCTb 3a BKMaZ POCCUMCKUX U COBETCKMX YYEHbIX B pa3BUTue
MUPOBOM BUONOrMYECKOM HayKu.

paxpgaHcKoe BocnuUTaHue:

—TOTOBHOCTb K KOHCTPYKTMBHOW COBMECTHOM [OEATeNbHOCTU MNpU  BbINOSIHEHUN UCCREeAOBaHMM W MNPOEKTOB, CTpeMreHne K
B3aMMOMOHMMAaHMIO N B3aMMOMOMOLLIN.

[lyxoBHO-HpaBCTBEHHOE BOCNUTaHMUe:

—TOTOBHOCTb OLlEHMBATb MNOBEAEHME M MOCTYMKU C MO3ULMM HPABCTBEHHLIX HOPM WU HOPM 3KOMOMMYECKOW KyrbTypbl;. MOHUMaHWE
3HA4YMMOCTM HPABCTBEHHOIO acrnekTa AeAaTeNbHOCTU YernoBeka B MeauuuHe n buonoruu.

AcTeTnyeckoe BocnuTaHue:

—MOHUMaHne posim BMonorum B popMnUpoBaHUM 3CTETUYECKOW KYNbTYpPbl IMYHOCTH.

LleHHOCTM Hay4YHOro NO3HaHuA:

—OpUeHTauusa Ha COBPEMEHHYIKD CUCTEMY Hay4HbIX npeactaBrneHui 06 OCHOBHbIX BMOMOrMyecknx 3aKOHOMEPHOCTSX, B3aMMOCBA3AX
YyenoBeka C NPMPOLHON U COUManbHON CPeaow;

—MNOHUMaHne pornm Buonornyeckon Haykm B GOpMMPOBaAHUN HAYYHOrO MUPOBO33PEHUS;

—pa3BuTne Hay4yHomn Nbo3HaTeNbHOCTU, MHTEPECa K BUONOrMYeCcKon Hayke, HaBbIKOB MCCNEeAO0BaTENbCKON AEATENBbHOCTH.
dopmMMpoBaHue KynbTypbl 340POBbA:

—OTBETCTBEHHOE OTHOLUEHME K CBOEMY 3[0POBb M YCTAHOBKA Ha 340POBbLIN 00pa3 >XM3HU (340poBOE NUTaHwe, cobnaeHue
TMrMEeHNYecKnX NpaBunn n HopM, cbanaHCUPOBaAHHBIN PEXMM 3aHATUN U OTAbIXa, perynsapHas usnyeckas akTMBHOCTb);

—O0CO3HaHMe NoCcNeacTBUN U HENPUATUE BPEAHbIX NPUBbLIYEK (YNoTpebneHne ankoronsi, HAapKoTUKOB, KypeHue) 1 UHbIX opM Bpeda ans
PU3NYECKOro 1 NCUXNYECKOro 300poBbS;

—cobntogeHne npasmn 6e30nacHOCTK, B TOM YMcCe HaBblkn 6e3onacHoro noBegeHus B NpMpPoOLHON Cpeae;

—COpPMNPOBaAHHOCTb HaBblka pednekcun, ynpasneHne cobCcTBEHHbIM 3MOLIMOHANbHbIM COCTOAHMUEM.

TpyAoBoe BocnuTaHue:

—aKTUBHOE Yy4yacTue B peLUeHUN MNpaKTMYecKnx 3afadv (B pamMKax CembW, LLKOMbl, ropoda, Kpasi)) GMOonornyeckom u 3KONIOrmyeckom
HaNpaBnNEeHHOCTU, MHTEPEC K NPAKTUYECKOMY U3YHEHUIO NPOGECCUI, CBSA3aHHbIX C Brnonornen.

Jkonornyeckoe BocnuTaHue:

—OpUeHTauusa Ha NpMMeHeHne BMONOrMYecknX 3HaHUM NpU peLLeHnn 3agad B 061acTn oKpyKatoLLen cpeapl;

—O0CO3HaHWe 3KOMOorMyecknx Npobrem n nyTen nx peLeHns;

—TOTOBHOCTb K Y4aCTUIO B MPAKTUYECKON OEATENbHOCTM 3KONOMMYECKOM HanpaBeHHOCTH.

ApanTtaumsa obyyarowerocs K M3aMeHsIILWUMCS YCINOBUAM COLMaribHOW U NPUPOAHON cpeabl:

—a[eKBaTHasi OLleHKa N3MEHSIIOLLMXCSA YCNOBUIA;

—NPUHATNE peLleHns (MHOMBUAYyaneHoe, B rpynne) B U3MEHSOLLMXCS YCNOBUSX HAa OCHOBaHMM aHanusa 6muonormyeckon nHgpopmawmm;
—nraHMpoBaHNe AENCTBUN B HOBOW CUTyaLMy Ha OCHOBaHUWN 3HAHU BUONOrMYeCcKMx 3akOHOMEPHOCTEMN.

METAMNPEOMETHDIE PE3YJIbTATDI
YHuBepcanbHbie No3HaBaTenbHble AEeNCTBUS
BasoBble noruyeckue aencTBuUA:



—BbISIBMIATb N XapaKTepn3oBaTb CyLLECTBEHHbIE NPU3HaKN BMoNornyecknx o6 beKToB (ABNEHNN);

—YyCTaHaBnMBaTb CYLLLECTBEHHbIN NPU3HAaK Knaccuukaunm 6nonornyecknx o6 bekToB (SBNEeHUI, NPoLEeCcCcoB), OCHOBaHUs Anst 0600ueHns
N CpaBHEHWSA, KpUTEPUN NPOBOAVMMOrO aHanmaa;

—C Y4YETOM NpensioKeHHON OGMonorMyeckon 3agaym BbISIBMSATb 3aKOHOMEPHOCTU M MPOTUBOPEYMST B paccMaTpmBaeMbiX aktax u
HabnaeHusaX; Nnpeanaratb KpUTEPUM AN BbIABNEHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYNIA;

—BbISABNATb 4eUUNTbI MHpOpMaLnN, AaHHbIX, HEOBXOANMbBIX N5l PELLEHNS NOCTaBEHHOM 3a4auu;

—BbISIBMATb NPUYMHHO-CNEACTBEHHbIE CBSA3M MPU U3yYeHNN BUONOrMYecKnX sIBNIEHUI N NPOLECCOB; AeNnaTb BbIBOAbI C MCMOMb30BaHNEM
AEeOYKTUBHbIX N UHOYKTUBHbIX YMO3aKNYEeHUN, YMO3aKIo4YeHU Mo aHanormm, gopMmynmpoBaTth rmMnoTesbl O B3aMMOCBSA3SX;
—CaMOCTOATENBHO BbIOMpaTb cnocob peleHns yyebHonm OGuonornyeckon 3agayn (CpaBHMBATb HECKONIbKO BapWaHTOB peLLeHUs,
BblGupaTb Hanbonee NOAXOAALLNIA C YH4ETOM CaMOCTOATESTbHO BbIAENEHHbIX KPUTEPUEB).

BasoBble uccnepgoBaTefnibCKkue AeNCTBUSA:

—MCNosb30BaTb BOMPOCHI Kak UccnenoBaTeNbCKUA MHCTPYMEHT MNO3HAHUS;

—dOopMynNMpoBaTb BOMPOCHI, (UKCUMPYKOLME paspbiB Mexay peanbHbiM W XenaTtenbHbIM COCTOSIHUEM cuTyauuu, obbekTta, u
CaMOCTOATENbHO YCTaHaBNMBaTb MCKOMOE U JAHHOE;

—dopMurpoBaTh rMnoTesy 06 NCTUHHOCTM COBCTBEHHBIX CYXXAEHWIA, apryMEeHTUPOBATL CBOK MO3ULINIO, MHEHUE;

—nNpOBOANTbL MO CaMOCTOSTENbHO COCTaBfEHHOMY MnaHy HabrnoaeHne, HECNOXHbIA OUONOrMyecknn IKCnepuMeHT, Hebonbluoe
nccnegoBaHne No ycTaHoBNEHM0 ocobeHHocTen Buonornyeckoro obbekTa (npouecca) nsyvyeHusi, NPUYNHHO-CIEACTBEHHbIX CBA3EN U
3aBMCUMOCTEN BMonorn4ecknx 06 bLEKTOB Mexay cobon;

—OLeHMBaTb Ha NPUMEHUMOCTb M AOCTOBEPHOCTbL MHCPOPMALMIO, NONYYEHHYIO B X04€e HAbMOAEHNST U SKCNEPUMEHTA;
—CaMOCTOATENBbHO (hopMynupoBaTb 06006LWeHMs 1 BbIBOALI MO pe3ynbTataM NpoBeAEHHOro HabnwaeHusi, SKCNepuMeHTa, BrageTb
WHCTPYMEHTaMM OLEHKM AOCTOBEPHOCTM NOSYyYEHHbIX BbIBOAOB M 0600LLeHNN;

—TMpPOrHo3MpoBaTh BO3MOXHOE AanbHenwee pasBuTUE BMOMNOrMYECKMX MPOLECCOB U MX NOCNEACTBUSA B aHANOMMYHbIX UM CXOOHbIX
cUTyaumsx, a Takke BblaBUraTb NPeanonoxeHns 06 nx passntun B HOBbIX YCIOBUAX U KOHTEKCTaXx.

Pa6oTa ¢ nHcgpopmaumen:

—NPUMEHATb PasnnyHble MEeTOoAbl, MHCTPYMEHTbl M 3anpocbl Npu noucke n otbope GuonorMyeckon MHGOpMaUUM UNN OaHHLIX U3
NCTOYHMKOB C Y4ETOM NPEANnoXeHHOM y4ebHon Brnonornyeckon 3agayu;

—BblOMpaTb, aHanNM3nMpoBaTb, CUCTEMATM3MPOBATb M UHTEPNPETMPOBaTb OMOMOrMYeckyto MHPOPMaUMO pPasnMyHbIX BMAOB U hopm
npencraBneHus;

—Hax0ANTb CXOAHbIE apryMeHTbl (NoATBEPXKAAMOLLNE NN ONPOBEPratoLLmMe OfHY U Ty Xe UAeto, BepPCuto) B pasnnyHbIX MHOPMaLMOHHbBIX
NCTOYHUKAX;

—CaMOCTOATENbHO BblIOMpaTh ONTUManbHy0 opMy NpeacTaBneHns MHopMaumm 1 UNNCTPMPOBaTh peLlaemble 3aa4a4m HECNOXHbIMU
cxemamu, gnarpaMmmamm, MHOM rpadnkon U X KOMBMHaUNAMMU;

—oOLEeHMBaTb HaOEXHOCTb Ouonormyeckon wuHdopMaumm No KPUTEPUSM, NPEASIOKEHHbIM ydnTenem wunm copMynMpoOBaHHbIM
CaMOCTOSATESbHO;

—3anomMuHaTb 1 cUCTeMaTmM3nMpoBaTb OMOMNOrMYeckyto MHGPOPMaLMIO.

YHMBepcan bHbl€é KOMMYHUKaTUBHbIE aencTeus



O6LeHue:

—BOCMNpUHUMATb U POPMYNUPOBaTb CYXXAEHUS, Bblpa)kaTb 3MOLIMM B MPOLECCE BbINONTHEHUSI NPAKTUYECKUX U NabopaTopHbIX padoT;
—BblpaXkaTb cebs (CBOI TOUKY 3pEHUS) B YCTHBIX M MUCbMEHHbIX TEKCTAX;

—pacno3HaBaTb HeBepbanbHble cpeacTBa OOLLUEHMS, NMOHMMATb 3HAYEHWE coumarnbHbIX 3HAKOB, 3HATb M pacrno3HaBaTb NPeanoChISKM
KOHIMUKTHBIX CUTYyaLUUA 1 cMSAr4aTh KOH(IUKTbI, BECTU NEPETrOBOPbI;

—TMOHMMaTb HaMepeHUs ApYrux, NPosiBMATb YBaXUTENbHOE OTHOLLUEHUE K cobeceHVKy U B KOPPEKTHOM chopme hopMynMpoBaTb CBOM
BO3paXeHus;

—B XOAe Auanora u/vnu Ouckyccuu 3agaBaTb BOMPOCHI MO CyLlecTBYy obcyxgaemMolr OGUOonorMyeckor Tembl M BbiCKasbiBaTb WAOEW,
HaLeneHHble Ha pelleHne bruonornyeckon 3agadmn u nogaepxaHme bnaroxenartenbHOCTM 00OLWEHUS;

—COMNOCTaBNATb CBOU CY)XAEHUS C CY)XXAEHMAIMU OPYrMX YH4aCTHUKOB Ananora, obHapyXunsaTb pasnuyme n cXoacTso NO3nLNiA;
—ny6nnYHO NpeacTaBnATb pe3yrbTaTbl BbINOMHEHHOIO OMONOrMYECKoro onbiTa (3KCNepMMeHTa, UCcCcrefoBaHus, NPoeKTa);
—CaMOoCTONATENbHO BblIOMpaTh dhopMaT BbICTYMNNEHUS C YY4ETOM 3a4a4 Npe3eHTauumn n ocobeHHOCTeN ayauToOpuUn U B COOTBETCTBUM C HUM
COCTaBNATb YCTHbIE U NMMCbMEHHbIE TEKCTbI C MCMOSTb30BaHNEM UIMIOCTPATMBHBLIX MaTepuarnos.

CoBMecTHasi AeATeNIbHOCTb (COTPYAHNYECTBO):
—TMOHMMaTb U UCMONb30BaTb NPEMMYLLECTBA KOMaHAHOM N NHAMBUAYaNbHON paboTbl NPU peLLEHNN KOHKPETHOW Buonornyeckom
—npobnemMbl, 060CHOBbIBaTb HEOOXOANMOCTb NPUMEHEHNA TPYMMNOBbLIX (POPM B3aUMOAENCTBUS MPU peLleHUn nocTaBfieHHON y4yebHomn
3agauu;
—MpUHMMATb Leflb COBMECTHOM [OEATENIbHOCTU, KOSMMEKTUBHO CTPOUTbL AENCTBUA MO €€ [OOCTMXKEHUID: pacnpefensitb ponwu,
aoroBapuaTbCsl, 06CcyxagaTb Npouecc n pesynbTaT COBMECTHOW paboTbl; yMeTb 0600LaTe MHEHUSI HECKOSbKUX ftogen, NposBnATb
rOTOBHOCTb PYKOBOAUTb, BbINOSTHATL NOPYYEHUS, MOAYUNHSATLCS;
—nnaHnpoBaTb OpraHM3auuio COBMECTHOM paboTbl, onNpeaensTb CBOK Pofb (C yHETOM NPeanoyYTEHMIA U BO3MOXHOCTEN BCEX YYACTHNKOB
B3aMMOAENCTBUS), pacnpeaenaTb 3agadm Mexay YneHamu KoMaHapbl, ydacTBoBaThb B rpynnoBbiX popmax paboTbl (06cyxaeHusi, obMeH
MHEHUSIMWN, MO3rOBbI€ LUTYPMbI U UHbIE);
—BbINOJSTHATL CBOKO YacCTb paboThbl, JOCTUraTb KAYECTBEHHOMO pesyrbTaTta Mo CBOEMY HanpasfieHUIO N KOOPOUHMPOBATbL CBOU AENCTBUS C
APYrMMU YneHaMmmn KoMmaHabl;
—OLeHnBaTb KayecTBO CBOEro BkrMaga B OOWWMM NpOAYKT MO KPUTEPUSIM, CaMOCTOATENbHO CHOPMYNUPOBAHHBLIM YyYacTHUKaMM
B3aMMOAENCTBUSA; CpaBHUBATb pe3ynbTaTbl C MCXOAHOW 3agaved U BKMa4 KaXKOoro 4YrneHa KoMaHObl B AOCTMXKEHME pes3ynbTaTos,
pa3genatb cpepy OTBETCTBEHHOCTU M MPOSBASATL TOTOBHOCTL K NPefOoCTaBeHMI0 OTYETa nepes rpynnowu;
—OBageTb CUCTEMOM YHMBEPCAITbHbIX KOMMYHUKATUBHbLIX AENCTBUI, KOTOpas obecneumBaeT cchoOpMMPOBaAHHOCTb COLManbHbIX HAaBbLIKOB
N SMOLIMOHANbHOIO UHTEeNNeKTa obyyatroLmxcs.

YHuBepcanbHble perynsaTuBHble AeNCTBUA

CamoopraHmsauus:
—BbISABNATb NPO6MEMbI 4NS PELLEHNS B XXN3HEHHbIX U Y4EOHbBIX CUTyaLMsIX, UCMONb3ysa Buonornvyeckme 3HaHus;
—OpPUEHTUPOBATLCA B PasnUYHbIX Noaxodax NPUHATUS pelleHun (MHOuBuayanbHoe, NPUHATUE peLlleHus B rpynne, NPUHATUE peLLeHUi
rpynnon);



—CaMOCTOATENIbHO COCTaBMATb anropuTM peLleHns 3agaydm (Mnm ero 4acTb), BbiIbnpatb cnocob pelleHnsa yd4ebHom Gruonormyeckon 3agaym
C YY4ETOM NMEIOLLMXCS PECYPCOB U COBCTBEHHBIX BO3MOXHOCTEWN, apryMeHTUpoBaTh NpeanaraeMble BapuaHTbl PELLEHNI;

—COCTaBNATb NfiaH AencTBun (NNaH peanusaumm HamevyeHHOro anropuTMa peLleHust), KOPPEeKTMPOBaTb NPEASIOKEHHbIN anroputm C
YYETOM NOSy4YEHUS HOBbIX BUONOrnMYecKknx 3HaHmm o6 nayyaemom 6Monornyeckom ob6LEKTE;

—npaenatb Bbl6op 1 6paTb OTBETCTBEHHOCTb 3a pPeELLEHME.

CamMokoHTponb (pedrnekcus):
—BrnageTb cnocobamu CamoKOHTPONS, CaMOMOTMBALMMN N pedprneKkcuu;
—[aBaTb aJeKBaTHYIO OLEHKY CUTyauun 1 npegnaratb nrnaH eé naMeHeHus;
—Y4nTbiBaTb KOHTEKCT W NpeABuAeTb TPYAHOCTW, KOTOPble MOryT BO3HWKHYTb NpU pelleHun y4vebHon OGuonorvyeckon 3agauw,
aganTMpoBaTh peLleHre K MeHsLWmnMcs obCcTosaTensCcTBam;
—OOBbACHATE NPUYMHBI OOCTUXEHUSA (HEeOOCTMXKEHUS) pe3ynbTaToB OEeSATeNbHOCTW, AaBaTb OLEHKY MpUoBpeTéHHOMY OnbITy, yMeTb
Haxo4uTb NO3UTUBHOE B NpoU3oLLEeLENn CUTyauuu;
—BHOCUTb KOPPEKTMBbI B AEATEeNbHOCTb Ha OCHOBE HOBbIX OOCTOATENbCTB, WU3MEHUBLUMXCS CUTyauWih, YCTAHOBMEHHbIX OLLMBOK,
BO3HUKLINX TPYOHOCTEW;
—oLeHnBaTb COOTBETCTBME pe3yrnbTaTta Leny 1 yCrioBusiM.

AMouMOoHanNbHbIN MHTENJEeKT:

—pasnuyaTb, Ha3biBaTb 1 yNpaBnATb COOCTBEHHLIMW AMOLMAMM U SMOLMAMU APYIUX;
—BbISIBMATb U aHAaNN3NpPoBaTb NPUYNHBbI AMOLIMIA;

—CTaBUTb cebs Ha MecTo ApPYyroro YenoBeka, MOHMMaTb MOTUBbI U HAMEPEHUSI APYrOro;
—perynmpoBaTb Cnocob BblpaXeHNs aMOLMIA.

MpuHATHe cebs u apyrux:

—O0CO03HaHHO OTHOCUTLCS K APYroMy YenoBeKy, ero MHEHWIO;

—npu3HaBaTb CBOE NpaBo Ha OLLUMOKY M Takoe e NpaBo APYroro;

—OTKpbITOCTb cebe 1 Apyrum;

—O0CO3HaBaTb HEBO3MOXXHOCTb KOHTPONIMPOBAaTbL BCE BOKPYT;

—OBnafeTb CUCTEMOW YyHMBepcarbHbIX Y4eOHbIX PerynsiTMBHbIX OEWCTBUIA, koTopasi obecneuvBaeT (HOPMUPOBAHME CMbICIOBbIX
YCTAHOBOK NMYHOCTU (BHYTPEHHSIS MO3ULMS NMYHOCTM), M >KU3HEHHbIX HaBbIKOB NMYHOCTU (ynpaBneHusi coboi, caMoauCLMMIMUHBI,
YCTOWYMBOIO NoBEeAEHUS).

NMPEAMETHbIE PE3YJIbTATDI
5 KNACC

—XapakTepu3oBaTb OMOMOMMI0 Kak Hayky O >XMBOW Mpupofe; HasblBaTb MPU3HAKM XKMBOTO, CpaBHUBATb OOBLEKTbl KMBOW U HEXMBOM
npupoAabI;



—nNepeyvncrnaTb UCTOYHUKN BUONOrMYECKMX 3HAHWI; XapaKTepu3oBaTb 3Ha4YeHne BMONornMyeckmx 3HaHum Ansi COBPEMEHHOIO YenoBeKa;
npodpeccun, ceasaHHble ¢ buonornen (4—>5);

—nNpUBOANTL NPUMEPbLI BKNaga poccunckux (B Tom uncne B. . BepHaackui, A. J1. YnkeBckuin) n 3apybexHblx (B TOM Yncne ApuctoTens,
TeodpacT, N'mMnnokpaT) y4€HbIX B pa3Butne buonorum;

—MWMeTb MNpeAcTaBfeHne O BaXHenWwunx Omonornyecknx npoueccax W SBMNEHUSX: MUTaHWe, AblXxaHue, TPaHCNopT BeLEeCTB,
pasgpaXXuMoCTb, POCT, pa3BUTUe, ABUXEHWE, Pa3MHOXEHME;

—NpPUMEHATb Bronornyeckme TePMUHbI U NMOHATUSA (B TOM YMCHIE: XMBble Tena, buonorus, aKonorus, LMTonorns, aHatoMmms, uanonorus,
Buonornyeckaa cuctemaTtuka, KneTka, TKaHb, OpraH, cuctemMa opraHoB, OpraHu3M, BUPYC, OBWXKeHUe, nutaHne, oTOCUHTES, AblXaHue,
BblAeneHne, pasgpaxmMmocTb, POCT, pa3MHOXEHWE, pa3BuTme, cpeaa obutaHus, npupoaHoe coobLLecTBo, MCKYCCTBEHHOE COOOLEeCTBO) B
COOTBETCTBUW C MOCTaBNEHHOW 3aa4ven N B KOHTEKCTE;

—pasnuyaTb No BHELLUHEMY BUAY (M306paxkeHnsiM), cxeMaMm 1 ONNCaHNAM A0SAePHbIE N AAEPHbIE OPraHN3Mbl; pa3nuyHble Buonormyeckmne
0OBEKTBI: paCcTeHUs], XXMBOTHbIX, rpMObl, NULWLANHKKKN, BakTepun; NPUPOOHbIE N UCKYCCTBEHHbIE COObLLIECTBA, B3aMMOCBA3M OPraHM3MoB B
NPUPOOHOM N MCKYCCTBEHHOM coobLiecTBax; npeactaButenen onopbl U dayHbl NPUMPOAHbLIX 30H 3eMnu; nanawadTbl NPUPOAHbIE U
KyNbTYPHbIE;

—nNpoBOANTb OMMCaHWEe opraHuama (pacTeHusl, XMBOTHOrO) NO 3a4aHHOMY NMiaHy; BblAENATb CYLECTBEHHbIE MPU3HAKM CTPOEHUS W
NMPOLIECCOB XM3HeOeATENbHOCTU OpraHM3MOB, XapakTepu3oBaTb OpraHM3Mbl Kak Tena XMBOW Npupoabl, NepeyncrsaTe 0COBEeHHOCTU
pacTeHW, XXMBOTHbIX, rPMBOB, NULanHUKoB, BakTepui 1 BUPYCOB,

—packpblBaTb MOHATME O cpefe obuTaHwsa (BOAHOMW, HA3eMHO-BO34YLLUHOW, MOYBEHHOW, BHYTPUOPraHW3MEHHOW), YCIOBUSAX cpenbl
obutaHus;

—nNpUBOAUTL MNpPUMEPHI, XapaKTepusyoLlime MnpucnocobneHHOCTb OpraHM3MoB K cpede OoOuTaHus, B3aMMOCBSA3W OPraHnM3mMoB B
coobLlecTBax;

—BbIAENATb OTNMYUTESNBbHBIE NPU3HAKM NMPUPOLHbLIX U UCKYCCTBEHHbLIX COOBLLECTB;

—apryMeHTMpoBaTb OCHOBHbIE MpaBuia NOBeAEHUs YernoBeka B NpUpoAae M OOBbSCHSATb 3Ha4YeHue NPUpPOOOOXPaHHOW OeATENbHOCTU
YyenoBeka; aHanM3nmpoBaTb rrnobanbHble aKonornyeckme nNpobnemel;

—packpblBaTb posib GUONOrMN B NPakTUYECKOM AEATENbHOCTM YENOBEKa;

—[OEMOHCTPUPOBATL Ha KOHKPETHbIX MpYMepax CBA3b 3HaHWUI BMOMOrMM Co 3HAHUSMK MO MaTeMaTuke, NPeaMeTOB ryMaHUTapHOro LMkna,
pasnuYHbIMM BUAAMWN UCKYCCTBA;

—BBbIMOMHATbL NpakTudeckne paboTtbl (MOUCK MHGOPMAaLMM C WUCMONb30OBaHMEM Pa3fiMYHbIX WMCTOYHMKOB; OMUCAHWE OpraHu3mMa no
3a4aHHOMY nnaHy) u nabopatopHble paboThbl (paboTa C MUKPOCKOMNOM; 3HAKOMCTBO C pPasfiMyHbIMU Cnocobammn U3aMepeHust N cpaBHEHUS
XMBbIX 0O BLEKTOB);

—nNpUMeHATb MeToabl Guonorun (HabniogeHwe, onucaHue, Knaccudukaums, N3MepeHne, 3KCNepUMEHT): NPoBOAUTL HabnigeHus 3a
opraHusmamu, onucbiBatb Ouonornyeckne oO6BLEKTbI, MPOLECCHI U SABMEHMS; BbINOMHATL OMONOrMYECKUN PUCYHOK U U3MeEpeHne
ounonorn4yecknx o6 HLEKTOB;

—BrageTb Nnpuémamm paboTbl C Nyrnoun, CBETOBbIM U LMAPOBLIM MUKPOCKONaMu Npu paccMmaTtpuBaHnm 6GMonornyecknx o6 beKToB;
—cobnogaTte npasuna 6esonacHoro Tpyga npu pabote ¢ yyebHbIM M nabopaTopHbiM 060OpyLOBaHMEM, XMMWYECKOW MOCYyAON B
COOTBETCTBUMN C UHCTPYKLMSMM Ha YPOKE, BO BHEYPOYHOWN OEeATENBHOCTY;



—MCNOMb30BaThb NPW BbINOSTHEHUMN YY4EOHbIX 3a4aHn HAYYHO-MONYMASPHYO NuTepaTypy No 6MonorMm, cnpaBoYHbIe MaTepuarnsl, pecypchbl
NHTepHeTa;
—Co034aBaTb NMNCbMEHHbIE U YCTHbIE COOBLLEHNS, TPAMOTHO MCMNOMb3YS NOHATUIHBIN annapaTt n3y4yaemoro pasgena éuonorun.

6 KITACC

—XapakTepuaoBaTtb HOTaHWNKY Kak BMONOrMYecKyto HayKy, €€ pasaenbl U CBA3W C APYTMMU HayKaMu U TEXHUKOW;

—nNpuBOANTbL NPUMEPDI BKaga poccuinckux (B Tom ymcne B. B. [okyyaes, K. A. Tummpsazes, C. . HaBalumH) n 3apybexHbIX YY4EHbIX (B
ToM yucne P. 'y, M. Manbnurn) B pa3BuTre HayK O pacTeHUsX;

—NpPUMEHATbL Brnonornyeckme TepMuHbl U MOHATUSA (B TOM 4ucrie: BOoTaHuKa, pacTUTernbHas KrneTka, pacTuTernbHas TKaHb, OpraHbl
pacTeHUn, cMcTema OpraHOB PacTEeHMs: KOpeHb, nober moyka, NIMCT, BUAOM3MEHEHHbIE OpraHbl, LBETOK, Nfog, CeMs, pacTUTENbHbIN
OpraHn3m, MUHepanbHoe nuTaHue, MOTOCUHTES, AblXaHWe, POCT, pasBUTUE, Pa3MHOXEHWE, KMOH, pasgpaXMMOCTb) B COOTBETCTBUMU C
nocTaBNeHHOM 3a4a4ven U B KOHTEKCTE;

—ONUCbIBaTb CTPOEHNE U XNU3HELEATESNTbHOCTb PpaCTUTENBHOrO OpraHmMamMa (Ha npuMepe NOKPbITOCEMEHHbIX UMW LIBETKOBLIX): NOrOLLeHne
BOAbl U MMHepanbHOe nuTaHue, POTOCUMHTE3, AblXaHuWe, TPaHCMOPT BELWEeCTB, POCT, pPa3MHOXEHWe, pas3BUTME; CBSA3b CTPOEHMS
BereTaTMBHbIX W FreHepaTMBHbIX OPraHOB PacTeHUN C UX PYHKUMSMN;

—pasnuyaTb M ONUCbIBaTb XUBble M repbapHble 3K3EMMsSpbl pacTeHMM MO 3a4aHHOMY MNaHy, YacTu pacTeHMr MO M300paxXeHusM,
cxemam, Moensam, Myrnskam, penbedHbiM Tabnuuam;

—XapakTepu3oBaTb NPU3HAKW PacTeHWW, YPOBHM OpraHu3auumn pacTUTENbHOrO OpraHM3mMa, 4YacTu pPacTEHUMW: KINEeTKW, TKaHW, OpraHbl,
CUCTEMbI OpraHoB, OpraHu3mMm;

—CpaBHMBaTb pacTUTENbHbIE TKAHU U OpraHbl pacTeHn mexay cobon;

—BBbIMNOMHATb NPaKTUYeckne n nadbopaTtopHble paboTbl N0 MOPGONOrnnN N PU3NONOrMN pacTEHNn, B TOM Yncrie paboTbl C MMKPOCKOMNOM C
NOCTOSAHHLIMU ((PMKCUPOBAHHBLIMKW) U BPEMEHHLIMM MUKpOMNpenapaTtaMu, uccnegoBatenbckne paboTbl ¢ UCMOMb30BaHMEM NPUGOPOB U
WHCTPYMEHTOB LndpoBon nabopatopuu;

—XapakTepu3oBaTb NPOLECCHI XN3HEAEATENbHOCTMN PAaCTEHUI: NOrNOLLEHNE BOALI U MUHEpParbHOe NnuTaHne, poToCnHTES, AblXaHne, PoCT,
pasBuTME, CNoCcobbl €CTECTBEHHOIO W WCKYCCTBEHHOIO BEreTaTMBHOIO Pa3MHOXEHUS; CEeMEeHHOe pa3MHOXeHue (Ha npumepe
NMOKPbITOCEMEHHbIX, U LIBETKOBbIX);

—BbISIBMIATb MPUYUHHO-CNEACTBEHHbIE CBA3WM MeXAy CTPOEHMEM W  (PYHKUMSMW TKaHEW M OpraHoB pacTeHW, CTPOEHUEM W
XN3HEOEATENbHOCTbIO pacTeHUN;

—KriaccuuumnpoBaTb pacTeHUS N NX YacTu NO pasHbIM OCHOBAHUAM;

—O00OBACHATL PONb pacTeHUn B NPUPOAE M XKN3HM YenoBeka: 3HauyeHne (POTOCMHTE3a B MPUPOAE U B XKU3HU YernoBeka; b1Monornyeckoe u
XO35IMCTBEHHOE 3HAaYeHMEe BUOOU3MEHEHHbIX NOBEroB; XO0351MCTBEHHOE 3HA4YEHME BEreTaTMBHOINO Pa3MHOXEHUS;

—NPUMEHATb NOMyYEeHHbIE 3HAHUS ANSA BblpalLMBaHUA U PAa3MHOXEHUS KyNbTYPHbLIX PaCcTEeHWUN;

—M1CNonb30BaTh MeToAbl BMoNorMK: NPoBOANTL HabMAEHNS 3a pacTEHUSIMU, ONUCbIBaTb PacTeHUss U UX YacTu, CTaBUTb NpocTenne
BGuronormyeckmne onbiTbl N IKCNEPUMEHTDI;

—cobnogaTte npaBuna 6e3onacHoro Tpyga npu pabote ¢ yy4yebGHbIM M nabopaTopHbiM 0OOpyoOBaHMEM, XMMWYECKOW MOCyAoN B
COOTBETCTBUMN C MHCTPYKLMSMM Ha YPOKE U BO BHEYPOYHOWN OEATENbHOCTY;



—[OEMOHCTPUPOBATL Ha KOHKPETHbIX MpuMMepax CBA3b 3HaAHUM GuMonorMmM CO 3HaAHWAMW MO MaTemMaTtuke, reorpadun, TEXHOMOruMu,
npegMeToB ryMaHMTapHOro Uukna, pasnuyHbiMyM BUOaMn UCKYCCTBa;

—BnageTb npuémamm paboTbl ¢ Guonornyeckonm uHoOpmMaumen: OpPMynNMpoBaTb OCHOBaHUA Ans M3BNeveHuss 1M o0bobuieHus
MHdopMaLUUKM U3 ABYX MCTOYHWUKOB; NpeobpasoBbiBaTh MHGOPMALMIO N3 OOHOW 3HAKOBOW CUCTEMbBI B APYrYIO;

—C034aBaTb NMNCbMEHHbIE U YCTHbIE COOBLLEHNS, TPAMOTHO MCMNOMb3YS NOHATUIHBIN annapaTt n3y4yaemoro pasgena éuonorun.

7 KITACC

—XapakTepu3oBaTb MPUHUMNbI KNnaccudukaumm pacTeHUn, OCHOBHbIE CUCTEMATUYECKME Tpynnbl pacTeHnn (BOAOPOCNN, MXU, MayHbl,
XBOLUW, NANOPOTHUKKN, FONIOCEMEHHbIE, MOKPbITOCEMEHHbIE UIN LIBETKOBbLIE);

—nNpUBOANTL NpPUMeEpPLI BKNada poccuickmx (B Tom umucne H. . Basunos, . B. MudypuH) n 3apybexHbix (B Tom uncne K. JinHuen, J.
[MacTep) y4€HbIX B pasBuUTME HayK O pacTeHusIX, rpubax, nuwarnHukax, bakrepusx;

—nNPUMEHATb Ononormyeckne TepMuHbl U MOHATUS (B TOM umucne: GOoTaHWKa, 3JKOMOrms pacTeHun, Mukosnorus, Oaktepuonorus,
cucTemaTuka, LapcTBo, OTAes, Knacc, CEMeNCTBO, poa, BU, XU3HEHHasa oopMa pacTeHum, cpefa obutaHna, pactutenbHoe coobLLecTBo,
BbICLLUME PaCTEHMUs, HU3LWME PaCTEHUS, CMOPOBbIE PACTEHUS, CEMEHHbIE PaCTEeHUs, BOAOPOCIM, MXWU, NNayHbl, XBOLW, MANOPOTHUKN,
rofloceMeHHbIe, NOKPbITOCEMEHHbIE, BakTepun, rpnbbl, NMULLANHUKN) B COOTBETCTBUM C NOCTaABEHHOW 3a4a4vyeln U B KOHTEKCTE;
—pasnuyaTtb M OnuCbiBaTb XMBble U repbapHble 3K3eMNNApbl PacTeHWU, YacTM pacTeHM MO M300paxeHusM, cxemam, MOLENsM,
Mynsbxam, penbedHbiM Tabnuuam; rpubbl N0 n306paxxeHnsiM, cxemam, Myrnskam; 6akTepum No n3obpaxeHnsawm;

—BbISIBMATb MPMU3HAKN KNACCOB NOKPbITOCEMEHHBIX UMW LIBETKOBbLIX, CEMENCTB ABYAOSbHbIX 1 OAHOA0SMbHbBIX PaCTEHUIA;

—onpenensTb CUCTEMATUYECKOE MOSOXKEHNE PacTUTENbHOMO opraHn3ma (Ha nNpuMepe NOKPbITOCEMEHHbIX, UMW LBETKOBbIX) C MOMOLLbIO
onpenennMTenbHON KapTOYKK;

—BBbIMOMHATb NPaKkTUyeckue n nabopatopHble paboTbl NO CUCTEMATUKE PACTEHUI, MUKOSTOTUU U MUKPOBMONornm, B ToM Yncrne paboTbl C
MMKPOCKOMOM C NOCTOSAHHbIMU ((PUKCUPOBAHHLIMW) U BPEMEHHBIMM MUKpONpenapaTamm, nccnegoBartenbckmue paboTbl C UICNONb30BaHNEM
NpuBopOoB 1 MHCTPYMEHTOB LMdpoBOM nabopatopuu;

—BbIAENATb CYLECTBEHHbIE NPU3HAKM CTPOEHMUS U XU3HELEATENbHOCTN pacTeHnin, 6aktepui, rpubos, NULIAKHKKOB;

—nNpPOBOAUTb ONMMUCaHME N CPaBHMBATb Mexay cobor pacTeHunsd, rpnbbl, NUWANHUKKN, BakTepmum NO 3a4aHHOMY NraHy; AenaTb BbiBOAbI HA
OCHOBE CpaBHEHWUS;

—ONUCbIBaTb YCIOXHEHUE OpraHn3aunm pacTeHnin B Xo04e 3BOSIIOLMM PacTUTENBbHOIO Mupa Ha 3emne;

—BbISIBMATb YePTbl NPUCNOCOBNIEHHOCTM PacTEHMI K cpefe 00MTaHus, 3Ha4YeHNe IKONOrM4ecKnx hakTopoB AS1s pacTeHUM;
—XapakTepu3oBaTb pacTuUTeNbHble COObLLIECTBA, CE30HHbIE U MOCTYyNaTerNbHblE U3MEHEHUSA PaCcTUTESNbHbBIX COOOLLECTB, PacTUTENbHOCTb
(pacTuTenbHbIM NOKPOB) NPUPOLHbLIX 30H 3eMnu;

—nNpPUBOANTL MPUMEPLI KyINbTYPHbIX PACTEHUM N WX 3HAYEHME B XXU3HW YenoBeka; MOHMMAaTb MNPUYMHBbI U 3HATb Mepbl OXpaHbl
pacTuTensHoOro mmpa 3emnu;

—packpbiBaTb pofib pacTeHUn, rpnboB, NUanHMKOB, GakTepunin B NpMPOOHbIX cOobLLEeCTBaX, B XO3ANCTBEHHOM OEATENBHOCTN YenoBeKa
N ero NOBCEAHEBHOMN XU3HN;

—[OEMOHCTPUPOBATb Ha KOHKPETHbIX NpUMepax CBsA3b 3HaHWU BUONOrMN Co 3HAHNAMKU MO MaTtemaTuke, PU3nke, reorpadun, TEXHONOMMHU,
nuteparype, 1 TEXHOMNOrMn, NPeAMETOB N'YMaHUTAPHOrO LMKNa, pasfMyHbiMi BUAamMn UCKYCCTBA;



—Mu1Cnonb3oBaTb MeToabl Guonorun: NpoBoaMTb HabnwaeHnsa 3a pacteHusmu, 6aktepmsamn, rpubamu, nUWanHNUKamMmn, onucbiBaTb UX;
CTaBUTb NpocTenLne Buonornyeckmne onbiTbl U AKCNEPUMEHTHI;

—cobntogaTte npasuna 6esonacHoro Tpyga npu paboTte C y4yebHbIM M nabopaTopHbiM OGOPYAOBaHMEM, XMMUYECKOW MNOCYy4ou B
COOTBETCTBUMN C MHCTPYKLMAMU Ha YPOKE M BO BHEYPOUYHOWN OeATENbHOCTY;

—BnageTb npuémamm pabotbl ¢ 6Guonornveckon uHdopmMaumen: ¢opMynuMpoBaTb OCHOBAHUA Ans M3BneveHuss M obobuieHus
MHdOPMaLUKN U3 HECKONBbKMX (2—3) MCTOYHMKOB; NpeobpasoBbiBaTh MHGPOPMALMIO N3 OOHOW 3HAKOBOW CUCTEMbBI B APYrYIO;

—Co034aBaTb MUCbMEHHbIE U YCTHble COOOLLEHNSA, rPaMOTHO WCMONb3ys MOHATUMHBLIM annapaTt wu3ydYaemoro pasgena Guonoruum,
COMpOoBOXAaTb BbICTYMMEHWE npe3eHTaunen ¢ y4éTom ocobeHHOCTEN ayauTopun CBEPCTHUKOB.

8 KINACC

—XapakTepu3oBaTb 30010MM0 Kak BMONOrMyeckyto Hayky, eé€ pasgernbl U CBA3b C APYrMMU HayKaMn N TEXHWUKOW;

—XapakTepusoBaTb MPUHLUMUMNbI  KNacCUUKauun XMBOTHbIX, BWA KaK OCHOBHYK CUCTEMAaTU4YECKyld KaTeropui, OCHOBHbIE
cucTemMaTudeckme rpynnbl XUBOTHBIX (MPOCTENLLME, KULIEYHOMOSIOCTHbLIE, MMOCKMe, Kpyrfble M Kofb4yaTble YepBU; YNEHUCTOHOrMe,
MOJIIHOCKUN, XOPA0BbIE);

—npuBOANTb NpUMepbl BkNaga poccunckux (B Tom uncne A. O. Kosanesckun, K. N. CkpsabuH) n 3apybexHbix (B ToM uncrne A. JIeBeHryk,
XK. KioBbe, 3. ekkenb) y4éHbIX B pa3BuUTnE Hayk O XUBOTHbIX;

—NPUMEHATL BUonornyeckne TEPMUHbLI U NOHATUS (B TOM YMCHE: 3005101, SKOSTOMUS XXMBOTHBbIX, 3TOMNOMS, Naneo3o0orns, cucteMaTuka,
LUapcTBO, TWM, OTPs4, CEMEWCTBO, POA, BWA, XMBOTHASA KNeTka, XXMBOTHas TKaHb, OpraH >XMBOTHOIO, CUCTEMbl OpPraHOB >XWBOTHOIO,
XWBOTHbIN OpraHu3M, nuTaHWe, AblXxaHwe, pPOCT, pa3BUTUe, KpoBoobpalleHue, BblAeNneHwe, ornopa, ABWKEHWe, pPasMHOXeEHue,
napTeHoreHes, pasgpaxuMocTb, pedrekc, opraHbl YyBCTB, NOBeAeHMe, cpeaa obutaHus, NnpMpogHoe coobLLeCcTBO) B COOTBETCTBUM C
MoCTaBfIEHHOW 3aJa4Yen N B KOHTEKCTE;

—packpbiBaTb OOLLME MPU3HAKM XUBOTHbIX, YPOBHU OpraHm3aLmmn X1BOTHOIO OpraHvM3Ma: KrneTkWu, TKaHW, opraHbl, CUCTEMbl OpPraHoB,
OpraHu3swm;

—CpaBHMBATb XXUBOTHbIE TKAHM U OpraHbl XMBOTHbIX MexXay cobow;

—ONUCbIBaTb CTPOEHME WU XU3HEOEeATENbHOCTb >XMBOTHOFO OpraHuM3mMa: Onopy W OBWKEHWe, NUTaHue U NulieBapeHue, OblXaHue wu
TPaHCMNOPT BELLECTB, BbiAeNeHne, perynaumo 1 noBegeHue, poct, pa3MHOXEHNE U pasBUTHE;

—XapakTepu3oBaTb MPOLECCbl XU3HEAEATENIbHOCTU XMBOTHbLIX U3y4YaeMblX CUCTEMATMYECKUX FPynn: OBWXKEHWE, NuUTaHue, AblXaHue,
TPaHCMNOPT BELLECTB, BbiAeNeHne, perynaumo, noBeaeHne, pocTt, pa3suTue, pasMHOXEHNE;

—BbISIBNSATb NPUYUHHO-CMEACTBEHHbIE CBA3N MeXdy CTPOEHUEM, XU3HeOEeATEeNbHOCTbIO U cpefon OBuTaHWs XMBOTHbLIX U3yvaeMblX
cMcTeMaTU4eCcKnX rpynm;

—pasnuyaTb 1 ONUCbIBATb XXMBOTHbIX U3yYaeMblX CUCTEMATUYECKMX FPYMN, OTAENbHbIE OpraHbl U CUCTEMbI OPraHOB MO CXeMaMm, MOAENSAM,
Mynsbkam, penbedHbIM Tabnmuam; NnpocTennx — no n3obpaxeHusm;

—BbISIBMSATb MPU3HAKU KNACCOB YNEHNCTOHOMMX N XOPAOBbIX; OTPSA0B HACEKOMbIX 1 MIIEKONUTAIOLLMX;

—BbINOMNHATL NpaKTU4eckne n nabopatopHble paboTbl N0 MOPAONOrMM, aHaToMun, PU3NONOTUN U NOBESEHUIO XXUBOTHbIX, B TOM YMcne
paboTbl C MWKPOCKOMOM C MOCTOSIHHbIMU (PUKCMPOBAHHLIMU) U BPEMEHHbIMUM MUKponpenapatamu, uccnegoBaTenbckme paboTtbl C
ncnonb3oBaHnem NpnboOpPoOB 1 MHCTPYMEHTOB LiMdpoBON nabopatopuu;



—CpaBHMBaTb NpeacTaBuTeNen OTAENbHbIX CUCTEMATUYECKUX FPYNM XNUBOTHBLIX U AenaTb BbIBOAbI HA OCHOBE CPaBHEHUS;
—KriaccnuumnpoBaTh XXUBOTHbLIX H8 OCHOBaHUN OCOBEHHOCTEN CTPOEHUS;

—OnnCbIBaTb YCNOXHEHNE OpraHn3aunm XXMBOTHBIX B X04€ 3BOSIHOLNN XXMBOTHOIO Mnpa Ha 3emrie;

—BbISIBIIATb YePTbl NPUCNOCOBIIEHHOCTM XMBOTHBIX K cpee 0buTaHuns, 3HayeHne aKONOrmYeCcknx pakTopoB AN XKUBOTHbIX;

—BbISIBMIATb B3aMMOCBSI3M XXMBOTHbIX B MPUPOAHbLIX COOBLLECTBaX, LLeny NMTaHus;

—YyCTaHaBnMBaTb B3aMMOCBA3M XUBOTHbIX C pacTeHusaMu, rpubamun, nuiwanHmkamm n 6akTepnusaMmn B NpMpoaHbIX coobLiecTBax;
—XapaKkTepu3oBaTb XUBOTHbIX NPUPOAHbLIX 30H 3eMIN, OCHOBHbIE 3aKOHOMEPHOCTU PacnpoOCTPaHEHUS XXMBOTHBIX MO NNaHeTe;
—pacKpbIBaTb POSib XMBOTHbLIX B MPUPOAHbLIX COObLLecTBax;

—pacKpblBaTb POSib AOMALUHUX U HENPOOYKTUBHBLIX XMBOTHbLIX B >KWU3HW YerlOBEKA; POSib MPOMbICIOBbIX XXUBOTHbLIX B XO3ANCTBEHHOW
AEeATEeNbHOCTM YerioBeKa U ero NoBCcegHEBHOM XN3HU; OOBbACHATL 3HAaYEeHUE XXUBOTHBIX B NPUPOLE U XKNU3HU YeroBeKa;

—MNOHUMaTb MPUYUHbI U 3HaTb MEPbI OXPaHbl XXMBOTHOIO Mupa 3emnu;

—[EMOHCTPUPOBATbL Ha KOHKPETHbIX MpuMepax CBA3b 3HaHMW OMOMOrMM CO 3HaHUSAMK MO MaTemaTuke, OU3NKe, XMmuu, reorpaduu,
TEXHOMOrMun, NPeaMeTOB N'YMaHUTAPHOIO LMKITOB, Pa3fNyHbIMU BUAAMWN UCKYCCTBA;

—M1CNonb30oBaTb MeToAbl BUONorMn: NPoOBOAUTL HABMIOAEHUS 3@ XXMBOTHBIMW, OMUCHLIBATb XMBOTHbIX, UX OpraHbl U CUCTEMbl OPraHoB;
CTaBUTb NpocTenwmne buonornyeckmne onbITbl N IKCMNEPUMEHTDI;

—cobnogaTte npaBuna 6e3onacHoro Tpyaa npu paboTte ¢ yd4ebHbiM M nabopaTopHbiM 060OpyoOBaHMEM, XMMWYECKOW MNOCyAoN B
COOTBETCTBUMN C NHCTPYKLMSIMU HA YPOKE N BO BHEYPOUYHOWN OEeATENbHOCTY;

—BnageTb npuémamm paboTbl C¢ OGuonornyeckom uHdopmauuen: GopmynnupoBaTb OCHOBaHUS AN M3BReYeHUss 1 obobLieHns
NHOpMaUUKN U3 HECKONbKMX (3—4) NCTOYHMKOB; NpeobpasoBbiBaTh MHGOPMALMIO N3 OOHOW 3HAKOBOW CUCTEMBI B APYrYIO;

—Co34aBaTb MUCbMEHHbIE U YCTHble COOOLUEHNS, rPaMOTHO WCMOMb3ys MOHATUMHBLIM annapaT u3y4yaemoro pasgena 6uonorum,
COMpPOBOXAaTb BbICTYMEHNE Npe3eHTaumen ¢ y4EToM ocobeHHOCTEN ayauTOpnn CBEPCTHUKOB.

9 KIIACC

- BblAENEHNE CyLLLECTBEHHbIX MPU3HAKOB OMONOrnMyecknx 06bEKTOB (OTNNYUTENBHBIX MPU3HAKOB XXMUBbIX OPraHN3MOB; KIETOK M OpraHn3MoB
pacTEHWN, XUBOTHbIX, FTPNBOB 1 BakTepun; opraHMama 4erioBeka; BMOOB, 3KocucTeM; Bruocdepbl) n npoueccoB (06MeH BeLeCTB U
npeBpalleHns 3SHeprun, nuTaHue, [AblXxaHue, BblAeNeHne, TPaHCMOPT BELWEeCcTB, POCT, pa3BUTUE, pPa3MHOXEHWe, perynauus
XN3HEeOEeATeNbHOCTM OpraHn3ma; KpyroBopoT BELLECTB Y NPeBpaLLEHNS] IHEPTUM B SKOCUCTEMAX);

-npvBeAeHMe [oKasaTenbCTB (aprymeHTaumus) poAacTBa 4erioBeka C  MIEKOMUTAKLWMMKM KMBOTHbIMK, B3aUMOCBSA3M 4YenoBeka U
OKpY>XaloLen cpedbl; 3aBUCMMOCTU 340POBbsS YerioBeKa OT COCTOSIHUS OKpyXKaloLwen cpedbl; HeobXoOuMOCTU 3alunTbl OKpYXatoLen
cpeabl; cobnogeHna mep npodunakTuki 3abonesaHui, Bbi3blIBAEMbIX PACTEHUAMMU, XKUBOTHbIMUK, BakTepusmu, rpubammn n Bupycamu,
TpaBmaTuama, crpeccoB, BUY-nHdekuun, BpeaHbIX MpuBbIYEK, HAPYLUEHUS OCaHKW, 3PEHUs, Criyxa, WHAEKUMOHHbIX U MPOCTYAHbIX
3aboneBaHui;

-Knaccmdukauna — onpegeneHme npuHagnexHoctTn Gnonornyeckmx 06 LEKTOB K ONpeaenieHHoONn CMcTeMaTn4eckon rpynne;

-06bsAcCHEHMEe ponn BuonorMm B MpPaKTUYEeCKOW AEeATENbHOCTM JIIAEN; MecTa M ponv 4YerioBeka B Npupoae; poactea, oOLHOCTM
NMPOUCXOXAEHNST U IBOMOLMN PACTEHUA U XKUBOTHbIX (Ha NpUMepe COMOCTaBMEHUS OTAENbHbIX FPYMM); POfiM PasfiMyHbiX OpraHM3MoB B
XW3HU 4ernoBeka;, 3HadeHus Ouonorn4yeckoro pasHoobpasua ansi coxpaHeHuss buocdepbl; MexXaHU3MOB HacneCTBEHHOCTU U



N3MEHYMBOCTM, NPOSIBIIEHNSI HACMNEACTBEHHbIX 3aborneBaHnin y YenoBeka, BUAoobpasoBaHUs U NpMcnocobreHHoCTH;

-pasnunyeHne Ha Tabnuuax YacTten n opraHoMAOB KINETKN, OPraHOB U CUCTEM OpPraHOB YerioBeKa; Ha XMBbIX 06bekTax 1 Tabnmuax opraHos
LIBETKOBOIrO pacTeHWsi, OpraHoB M CMUCTEM OPraHoOB XXMBOTHbIX, PACTEHUA pPa3HbIX OTAENOB, XUBOTHbLIX OTAEMbHbLIX TUMOB U KMaCCOB;
Hambonee pacnpoCTPaHEHHbIX PaCTEHNIA N JOMALUHMX XMBOTHbIX, CbeA0OHbIX U SA0BUTbLIX TPUOOB, ONacHbIX ANS YernoBeka pacTeHui u
XMBOTHbIX;
-CpaBHeHNe B1onornyecknx 0OBbLEKTOB N MPOLIECCOB, YMEHWE AenaTb BbIBOAbLI Y YMO3aKIOYEHUS HA OCHOBE CPaBHEHMS;

-BbISIBFIEHNE U3MEHYMBOCTU OPraHM3MOB; NMpUCnocobreHnini opraHn3MoB k cpeae obuTaHusi; TUNOB B3aMMOAENCTBMS pasHbIX BUOOB B
3KOCUCTEME; B3aUMOCBS3EN MeXay 0COOEHHOCTSAMUN CTPOEHMS KIETOK, TKAHEN, OpraHoB, CUCTEM OPraHOB M UX OYHKUUSIMU;

-OBNnajeHne MmeTtodamu OMONOrM4Yyeckor Hayku: HabrogeHne U onucaHue OMOoNorMyecknx OOGBEKTOB U MPOLECCOB; MOCTAHOBKA
BUoNOrMYecKnx aKCNEPMMEHTOB N 0OBSICHEHME NX PEe3yNbTaToB

3. TemaTnyeckoe NyiaHMpPOBaHME C YKa3aHMEM KOJNMMYeCcTBa YacoB, OTBOAMMbIX HA OCBOEHME KaXXgou TeMbl y4eOHOro npegmerta

5 knacc (34 yaca, 13 Hux 1 yac —

pe3epBHOE BpeMms)

pocT 1 ap.). OB6bEeKTbI XNBOWN U
HEeXnBOM npupoabl, nx
cpaBHeHue. XuBass n HexumBas
npupoga — eguHoe Lenoe.

Bbuonoruas — cuctema Hayk o
xumBon npupoge. OCHOBHble
pasgenbl 6uonormn (6oTaHuka,
300S10r1s, 9KOSOrms, LMTONorm4,
aHaTtomus, cusmnonorus n gp.).
lMpodeccnn, cBA3aHHble C

MpumMeHeHne Gnonornyecknx
TEPMUHOB U NOHATUN: XNBbIE
Tena, buonorusa, aKkonorus,
LUUTONOrNs, aHaTOMMUS,
domsnornorna u ap.
PackpbiTue ponu muonoruun
B NpaKTUYeCKON
JeATenbHOCTM Noaen,
3Ha4YeHNs PasnnUYHbIX
OPraHN3MOB B XXU3HU

Ne | Tema Bc | KP | NP | MporpammHoe coaepxaHue OcHOBHbIe BUAbI OneKTpoHHbIe (udpoBble
n/ er AeATeNbHOCTH obpa3oBaTenbHble pecypchbl)
n o oby4arowmxcs
ya
co
B
1 Buonoruna — 4 1|0 0 MoHaTne o Xwu3Hu. [lpusHakn | O3HaKOMMeHue C Bbubnnoteka LLIOK
HayKa O XXMBOM XMBOro (KNeTo4YHoe CTPOeHue, | obbekTamm UsyveHuns https://m.edso0.ru/7f{413368
npupoge nuTaHue, obixaHue, BblaenexHune, | buonoruu, e€ pasgenamu.




Ovonornen: Bpad, BeTepuHap,
NCcUXornor, arpoHoM,
XmnsotHoBoa u Ap. (4—5). Cesasb
Guonormn ¢ ApyruMu Haykamu
(maTemaTtuka, reorpacous u ap.).
Ponb ©Ouonormm B no3HaHWUU

OKpY)KatoLLero Mupa "
npakTUYeckon  OeATeNbHOCTU
COBPEMEHHOro yernoseka.

KabuHet ©Gwuonorun. [lpaBuna
nosegeHnss un  pabotel B
kabuHete c 6uonornyeckumm
npnbopamm N MHCTPYMEHTaMM.
Buonornyeckue TEPMWHbI,
MOHATMSA, CUMBONbI. CTOYHUKNM
Buonormyeckux 3HaHun. [louck
MHdopMauunm C
NCNoNb30BaHMEM  Pa3fiNYHbIX
NCTOYHMKOB (Hay4Ho -
nonynspHas nntepartypa,
crpaBoYHUKU, VIHTEpHET).

YyernoBeka.
O6cyxaeHue npu3HakoB
XXMBOrO.

CpaBHeHue 00bEKTOB XNBOW
N HEXMBOW NpUpoabl.
O3HakomMneHue c
npasunammn paboThbl C
ononornyeckmum
obopynoBaHMeM B KabuHeTe.
O6ocHoBaHue npasun
noBeAeHWs B Mpupoae

MeTopabl
MU3yyYeHus
XXNBOMN

npupoabl

HayuyHble meToabl  U3yyeHus
XXMBOM npupoabl: HabniogeHue,
9KCNEPUMEHT, onucaHwue,
n3mMepeHue,  Krnaccudukaums.
YCTPONCTBO  YBENMUYUTESNbHbLIX
npnbopoB: Nynbl 1 MUKPOCKONA.
MpaBuna paboTbl C
yBenuuuTenbHbIMn Npubopamu.
MeToa onucaHus B ©uonorum

(HarnsagHbIR, CINOBECHbIN,
CXemaTU4eCcKun). MeTopg
n3mepeHus (MHCTPYMEHTHI
n3mepeHus). MeTopq

Knaccuukaumm OpraHM3mos,
NpUMeEHeHNe ABONHbIX HAa3BaHUW

O3HakomMneHue c meTogamu
Buonornyeckon Hayku:
HabnaeHne, 3KCNEPUMEHT,
Knaccuukauma, namepeHme
n

npnbopamu. onucbiBaHue.
O3HakomreHue ¢
npasunamun paboTbl C
yBENMUYNTENbHLIMU
NMpoBeaeHune saneMeHTapHbIX
9KCMNEPUMEHTOB U1
HabnogeHnn Ha Npumepax
pacTeHUn (renMoTPonuam u
reoTponuam) m
OAHOKITETOYHbIX XXMBOTHbIX

Bbubnnoteka LLIOK
https://m.edsoo0.ru/7{413368




opraHuamoB. HabniogeHne u
9KCMEPUMEHT  Kak  Beaywue
MeToAbl bnonorun.

(dboTOTaKCUC N XemoTakcuc)
N Op. C onMucaHuemM Lenen,
BbIABMXEHUEM rmnoTtes
(NnpegnonoxeHui),
Nosnly4eHnA HOBbIX (DaKTOB.
OnucaHue un
MHTepnpeTauusa 4aHHbIX C
Lenbo 060CHOBaHUS
BbIBOJOB

OpraHmambl —
Tera XXuBow
npupoAabl

10

1,5

MoHsaTMe 00 opraHuame.
[osinepHble " saepHble
OpraHn3mbl.

Knetka wn eé  OTKpbITHe.
KneTto4Hoe CTpPO€EHMne

opraHusmoB. Lurtonorms —
Hayka o krneTtke. Knetka —

HauMeHbLLas eanHuLa
CTPOEHUS "
XU3HeJeaTenbHoCTU

opraHnamoB. CTpoeHue KneTku
nog CBETOBbIM  MWKPOCKOMOM:
KneTo4yHas obonouka,
uuTonnasma, a4po.
OOHOKNEeTOYHbIE "
MHOIOKMNETOYHbIE  OpPraHn3Mmbl.
KneTkn, TKaHW, opraHbil,
cucTembl OpraHos.
KnsHegeatTenbHOCTb
OpraHn3moB. OcobeHHoCTH
CTPOEHUS n npoueccos
XN3HeaeAaTenbHOCTH y
pPaCTEHWNI, XXNBOTHbIX, BakTepui
n rpnoos.

CeowictBa OpPraHn3moB:
nuTaHune, AblxaHwe, BbloeneHue,
OBWXEHMe, pa3MHOXeHwMe,
pasBuTue, pas3npaxmMocTb,

OnpepneneHue No BHELUHEMY
Bnay (M3obpaxeHusm),
CXemam 1 onucaHue
0os0epHbIX N 90epPHbIX
OpraHn3moB.
YctaHoBneHue
B3aMMOCBS3eN Mexay
0COBEHHOCTSAMU CTPOEHNSA U
PYHKUNAMU KIETOK U TKaHEMN,
OpraHoB M CUCTEM OpPraHoB.
AprymeHTUMpoBaHue
A0BOOB O KNeTKe Kak
e[MH1LE CTPOEHMUS U
XN3HEeOeAaTenbHOCTH
OpraHn3moB.

BbisiBneHue cyLLHOCTH
XM3HEHHO BaXKHbIX
NPOLIECCOB Y OPraHN3mMoB
pasHbIX LapCTB: NUTaHue,
AblXaHue, Bblaene- Hue, ux
CpaBHeHMe.
O6ocHoBaHue ponu
pasgpaXKMMOCTU KNeTOK.
CpaBHeHuMe CBONCTB
OPraHn3moB: OBWXXEHWS,
Pa3MHOXEHUS, pas3BUTUS.
AHanus npuyuH
pa3Hoobpa3nsa opraHM3mMoB.

Bubnuoteka LLOK
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npucnocobneHHocTb. OpraHnam
— eavHoe Lernoe.
PasHoobpasne opraHM3amMoB 1 1x
kKnaccudgukaumsi  (TakCoHbl B
duonoruu: uapctea,  TuMbl
(oTmenbl), knaccol, OTPSAAbI
(nopsigkn), cemencTea, poabl,
Buabl. baktepum n BUpyCbl Kak
POPMbl  KU3HW. 3Ha4yeHne
OakTepui n BUPYCOB B Npupoae
N B XN3HW YyenoBeka.

KnaccucdumumpoBaHue
OpraHn3moB.

BbisiBneHue cyLeCTBEHHbIX
NPM3HaKoB BMPYCOB:
napasuTtuam, bonbLias
penpoayKTUBHas
CNOCOOHOCTb, MUBMEHYMBOCTb.
UccnepoBaHue n
CpaBHeHMUe PacTUTENbHbIX,
XVBOTHbIX KITETOK U TKaHewn

OpraHnambl n
cpepa
obuTaHus

0,5

MoHaTMe o cpege obGUTaHMUS.
BogHas, HaseMHO -BO3fyLUHas,
NnoYBeHHas,

BHYTpPMOpraHnameHHasi  cpeapl
obutaHua. Npeacrasutenu cpea
obutaHmna. OcobeHHOCTN cpea
obutaHusa OpPraHM3MoB.
MpucnocobneHnss opraHn3mMoB K
cpege obutaHus. Ce3oHHble
N3MEHeHus B YKU3HU
OpraHM3moB.

PackpbiTne CYLLIHOCTH
TEPMUHOB: Cpeda  XXW3HM,
dhakTopbl cpeabl.

BbisiBneHue CyLeCTBEHHbIX
Npu3HakoB cpen obutaHus:

BOJHOWN, Ha3eMHO-BO3-
AYLLHOMN, NOYBEHHOMN,
OpraHN3MeHHOMN.
YcTaHoBneHue
B3aMMOCBA3EN Mexay
pacnpocTpaHeHnem

OpraHM3moB B pa3sHbIX cpeaax
obutaHua n npucnoco-
ONEHHOCTBLIO K HUM.

Ob0BbAcCHeHue nosiBNeHns
npucnocobneHnn K cpeae
obutaHus: obTekaemas

dopma Tena, Hanu4ne Yyewlym
M NNaB- HAKOB Y PbiO, Kpenkun
KPHOYKOBUAHbIV KItoB "
OCTpble, 3arHyTble KOrtn vy
XWULLHBIX NTUL 1 4p.
CpaBHeHMe BHelLHero Buaa
OpraHM3MOB Ha HaTyparbHbIX
obbekTax, no Tabnuuawm,
cxemam, ONMMCaHUAM.

Bubnnoteka LLOK
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MpupoaHble
cooblecTBa

0,5

MoHnaTue 0
coobuyecTBe. B3anmocssasu
OpraHn3mMoB B  NPUPOOHbLIX
coobuectBax. lNMuuieBblie cBA3N
B coobuwectBax. [luweBble
3BEHbS, LEeNM U CeTU MUTaHuS.
[MpoussoguTenu, notpebutenu n
paspyLmTenu OpraHn4ecKmx
BeLLeCTB B NPUPOAHBIX
coobulecTBax. Mpumepsl
npupoaHbIXx coobuiects  (nec,
npya, 03epo 1 ap.).
MckyccTBeHHble coobuiecTBa, X
OTNIMYUTENDbHbIE MNPU3HAKM  OT
NPUPOAHbIX coobuecTs.
MpuynHbI HEeYyCTOM4YNBOCTHU
NCKYCCTBEHHbIX coobuiecTs.
Ponb NCKYCCTBEHHbIX
COOOLLIECTB B XXW3HW YeroBeKa.
MpupoaHble 30HbI 3emnu, KX
obutatenu. ®dnopa wu dgayHa
npUpPoaHbIX 30H. JlaHgwadThbl:
NPUPOAHbIE U KYNbTYPHbIE.

NpMPOLHOM

PackpbiTue CYLLLHOCTU
TEPMUHOB:  NPUPOOHOE W
MCKYCCTBEHHOE COO0OLLECTBO,
Lenu n cetTn NUTaHus.
AHanus rpynn opraHnamoB B
NPUPOAHbIX  coobulecTBax:
npounssoauTenu,
notpebutenn, paspywmTenu
OpraHu- YecKkux BELLECTB.
BbisiBNneHue CyLleCTBEHHbIX
NPU3HaKoB NPUPOAHbIX
coobuecTB opraHn3mMoB (nec,
npya, 03epo u T. 4.).

AHann3 NCKYCCTBEHHOIO W
NpUpPOAHOro coobLecTs,
BbifiBliEHNE nx
OTNIMYUTENBHbIX MPU3HAKOB.
UccnepoBaHune XKNU3HU
OpraHMsmMoB MO Ce30HaM,
3aBUCUMOCTb CE30HHbIX
ABNEHUN oT hakTopoB
HEXMBOW Npupoabl

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

XKuBas
npupoaa un
yenoBekK

M3meHeHnst B npupoae B CBA3N C
passBuTuemM CENbCKOro
XO35IMCTBA, MNPOU3BOACTBA MU
poCTOM YMCIEHHOCTM
HaceneHus. BnnaHne yenoseka
Ha >KMBYIO npupoay B Xxoae
nctopun. MmobanbHble
aKonornyeckme npobnemsbl.
3arpsisHeHne  BO3QyLWHOM MU
BogHonM  obonioyek  3emnu,
nortepu nous, nx
npefoTsBpaLleHme. Mytn
COXpaHeHus Bronornyeckoro
pasHoobpasuns.  OxpaHsiemble

AHanus
BNUSHUS
AEeATeNnbHOCTU
npupoay.
AprymeHTUpOBaHue
BBEAEHUS paunoHanbHOro
NPMPOAONONb30BaHNA n
NpuMeHeHne  6e30TX0OHbIX
TEXHOMNOornm (yTvnusaums
OTXOAOB Npou3BoAcTBa U
ObITOBOro Mycopa).
OnpepeneHve ponu
yenoseka B npupoae,
3aBMCUMOCTN €ero 340pOBbS

oLeHuBaHue
XO39NCTBEHHOM
nogen  Ha

BbubnuoTteka LUIOK
https://m.edsoo0.ru/7{413368




TeppuTopum (3anoBegHUKN, | OT COCTOSIHUS OKpyXatoLLen
3aKasHuKu, HauMoHanbHble | cpeapl.
napku, namaTHUKKM npupoabl). | O6ocHoBaHue npaBsun
KpacHasa kHura P®. OcosHaHue | noBeeHuUst  YerioBeka B
XM3HU KaK BENUKON LEHHOCTH. npupoae
33 |0 |35
1 Yac pe3epBHOro BpeMeHU
6 knacc (34 yaca, 3 Hux 1 yac — pesepBHoOe BpeMs)
Ne | Tema Bc | KP | P | [MporpammHoe coaepxaHue OcHOBHbIe BUAbI AneKkTpoHHbIe (UncpoBble
n/ er DeATeNbHOCTH obpas3oBaTenbHble pecypchbl)
n o obGy4arowmxcs
ya
co
B
Paspen 1.PacTutenbHbIM OpraHmsm
1. | PactutenbHbin | 8 | 0 | 1,5 | boTaHuka — Hayka O pacTeHusix. | PackpbiTue cyLiHOCTH Bubnnoteka LLOK

opraHusm

Paspenbl  ©6oTtaHukn. CBs3b
GOTaHUKM C OPYrMMN HayKamun u
TexHukon. OOwme npusHaku
pacTeHun.

PasHoobpasune pacTeHuni.
YpoBHHU opraHusauuu
pPacTUTENBLHOIO opraHuama.
Bbiclune n Hu3wme pacTteHus.
CnopoBble n CEMEHHbIe
pacTeHus.

PactutenbHas KneTka.

N3yyeHne pacTUTEeNbHON KNeTku
noa CBETOBbIM MWKPOCKOMOM:
KnetoyHass obonoyka, a4po,
yutonsasma (nnactngpl,

MOHATMSA BOTAHUKM Kak
HayKn O pacTeHusIX.
MpumeHeHne

duonornyeckmx TEPMUNHOB U

NOHATUN: pactuteribHas
KNneTKa, TKaHb, OpraHbl

pacTeHuin, CMCTeMa OpraHoB
pacTeHus, KopeHb, nober,

noyka, nucT u ap.
BbisBneHue oOLLKMX
NPU3HaKOB pacTeHMs.
BbinonHeHune
NPaKTU4ECKNX U
nabopaTtopHbIX paboT ¢

MUKPOCKOMNOM C roTOBbIMU U

https://m.edsoo.ru/7{4148d0




MUTOXOHOPUMN, BaKyosn c
KNeToYHbIM COKOM).
PactutenbHble TKaHU. DPyHKUUK
pacTUTEeNbHbIX TKaHEN.

OpraHbl M CUCTEMbI OpraHoB
pacteHmn. CTpoeHue opraHoB
pacTUTENBHOIO oOpraHuMama, Wux
ponb 1 CBA3b Mexay cobon.

BPEMEHHbIMN
MUKpornpenapaTtamu.
CpaBHeHue pacTuUTeNbHbIX
TKaHen 1 OpraHoB pacTeHun
mMexay cobom

Paspen 2. CtpoeHue n mHoroobpasue

MNOKPbITOCEMAHHbLIX pacTeH 717

CTtpoeHue n
MHoOroobpasue
NOKPbITOCEMSIH
HbIX pacTeHUn

11

3,5

CtpoeHne cemsiH. CoctaB u
CTPOEHME CEMSIH.

Buabl KopHEN 1 TUMbl KOPHEBbLIX

CUCTEM. BugonameneHus
KopHen. KopeHb —  opraH
NOYBEHHOIO (MUHepanbHoro)
nutanmsa. KopHM wn KOpHeBble
CUCTEMbI. BHelwwHee n
BHYTPEHHEE CTPOEHME KOPHS B
CBA3NW C ero  (pyHKUMAMM.

KopHeBom 4exnumk. 30Hbl KOPHS.
KopHeBble Bonockn. POCT KOpHS.
[MornowieHne KOpHAMU BOAbI U
MUHEpanbHbIX BELLIECTB,
HeobxoaANMbIX pacTeHuto
(kopHeBOe [aaBneHue, OCMOC).
BugoonsmeHeHune kopHen.

Mober. Passutne nobera u3
MOYKN. CtpoeHue  crebns.
BHewHee n BHYTPEHHEe
CTPOEHUe nicTa.
BunaoonsameHeHnunsa noberos:
KOpHeBWULLE, KNyBGeHb, NykoBuLa.
WNx ctpoeHune, Buonornyeckoe n

MpumeHeHne
BMoNoOrM4Yecknx TEPMMUHOB U
NOHATUI: nober, NUCT,
KOpPEHb, pacTUTENbHbIN
OopraHu3m, MMHeparbHoe
nuTaHne, OTOCKHTES.

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

UccnepnoBaHMe Ha XMBbIX
obbekTax unu Ha repbapHbIX
obpasuax BHELLHEero
CTPOEHUSA pacTEHUHN,
OnuncaHue oOpraHoB: KOPHEN,
ctebnen, nucTbeB, No6Eros.
OnucaHwme npoueccos
XU3HeaesaTenbHOCTH
pacTUTENBHOrO opraHM3mMa:
MUHEepPanbHOro NUTaHus,
droTOCHHTE3A.
UccnepoBaHume c NnoMoLLbHO
CBETOBOIr0 MMKpOCKoNa
CTPOEHUNSA KOPHEBbLIX
BOJIOCKOB, BHYTPEHHETO
CTPOEHNSA nnCTa.
BbissBNeHue npuynHHo-
CcneacTBEHHbIX CBSA3en
MeXay CTPOEeHNEM n
PYHKUMAMUN TKAHEN,
CTPOEHNEM OpraHoB




XO3SAINCTBEHHOE 3HayeHue.
MNober " MOYKM.
JinctopacnonoxeHue n

nucroeas mo3auka. CTpoeHue n
dyHkuMn nucta. [llpoctole

CNOXHble NNCTbS.
BugonsmereHus NNCTBEB.
OcobeHHoCcTH BHYTPEHHEro

CTPOEHWsI fucTa B CBSA3M C €ro
dYHKUMAMM (KOXMLA U yCTbULA,

OCHOBHasi TKaHb nucra,
nposogawme nydku). Jluer —
opraH BO3YLLHOIo
nutaHusa.CTpoeHune n
pasHoobpasune LBETKOB.
CoupeTus. Mnoabl. Tunbl

nnogos. PacnpoctpaHeHne

pacTeHUn n nx
XU3HEeOesaATEeNbHOCTbLIO.
O6GbsicHeHue 3HavyeHus
doTOCUHTE3a B Npupoae 1 B
XKW3HU YernoBekKa.
O6ocHOBaHue
HeobxoaMMocCTun
pauMoHanbHOro
3emrenonb30BaHus

Pasgen 3 XKusHegeatenbHOCTb p

dCTUTEeNIbHOIro opraHn3ma

YKnsHepgeartenb
HOCTb
pacTUTENbHOro
opraHumama

14

3

OO6OMeH BelwwecTB y pacTeHUN

HeopraHun4yeckue (Bopa,
MUHeparnbHble conu) n
opraHunyeckme BellecTBa
(6enkn, XUpbl, yrnesogpbl,
HYKNEeNHOBbIE KWUCIOTHI,
BUTaMWUHbI U Opyrve BeLLEeCTBa)
pacTeHus. MwuHeparnbHoe

nuTaHne pacteHui. YgobpeHus.
MutaHne pacTteHus.

[MornowieHne KOpHAMU BOAbI U
MUHEpanbHbIX BELLECTB,
Heobxo4MMbIX pacTeHuto
(kopHeBOe [aaBneHue, OCMOC).
MouBa, eé nnogopoaue.
3HaveHne 06paboTkn nouYBbI

PackpbiTne cyLiHOCTH
TEPMUHOB «FEHEPATUBHbIE» U
«BereTaTMBHbIE» OpraHbl
pacTeHus.

OnucaHue BereTaTUBHLIX U
reHepaTUBHbIX OPraHoOB Ha
XMBbIX O6beKTax u Ha
repbapHbix obpasuax.
PacnosHaBaHue n
onucaHue BereTaTMBHOro
pPa3MHOXeHUs (YepeHKaMu
noberos, NMUCTbLEB, KOPHEN) U
reHepaTMBHOIO (CEMEHHOrO)
no Nx n3obpakeHnsaM.
O6BbsAACHEeHMe CyLLHOCTH
NpoLEeCcCoB: ONNoA0TBOPEHME
Y LIBETKOBbIX pacTeHuUn,

Bbubnuoteka LIOK
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(okyumnBaHune), BHECEHUA
yaobpeHnn, npopexmnBaHus
NPOPOCTKOB, NONUBa ANSA XU3HU
KyNbTYPHbIX pacTeHun.
MmaoponoHukKa.

dotocuHTes. Jluct — opraH

BO3JYLUHOrO NUTaHNA. 3HayeHune
doToCMHTE3a B Mnpupoge M B
XM3HU YenoBeka.

[bixaHune pacTeHus.

[bixaHne kopHA.  PbixneHue
NoYBbl 4N5 YNYyYLEeHUs OblXaHns
KOpHeWn. Ycnosus,
npenaTcTeyoLLme ObIXaHuno
KopHen. Jluct kak  opraH
AblXaHus (YyCTbUYHbBIN annapar).
MoctynneHune B nuer
aTMocdepHOoro BO3ayXxa.
CunbHas 3anbINEéHHOCTb

BO34yxa, Kak npensaTcTBue Ans
AbixaHua nuctbeB. Ctebenb Kak
opraH AblXaHus (Hannuune
YCTbUL, B KOXMLE, Ye4YEeBUYEK).

OcobeHHOoCTH AblXaHusa
pacTeHun. BsanmocsAsb
AblXaHus pacTeHusi C
¢OTOCUHTE3OM.

TpaHcnopT BelecTB B
pacTeHun.

CBA3b KMETOYHOro CTPOEHUs

cTtebnsa ¢ ero yHkumamu. Poct
ctebna B anuHy. KnetouHoe
CTpOeHne cTebns TpaBsHMUCTOrO
pacTeHus: Koxuua, npoBogsLume

pa3BUTUE U Pa3MHOXEHME.
OnucaHune
npucnocobreHHOCTH
pacTEeHNI K ONbINIEHNIO:
AJIMHHbIE ThIYNUHKN, MHOTO
MENKOW CyXOW NblSibLbl U Ap.
(onbineHne BeTpom),
HanMyne HEKTapHMKOB, sipKas
OKpacka LBeTKa (onbineHme
HaceKOMbIMM).

CpaBHeHue ceMsiH
ABYLONbHbIX N OAHOAOSbHbIX
pacTeHuni.
KnaccudwmumnpoBaHue
nnogoB. O6bsACHeHME ponn
pacrnpocTpaHeHus NnoaoB n
CEMSIH B Npupoae.
OBnapgeHue npnémamm
BEretTaTMBHOIO Pa3MHOXEHUS
pacTeHumn




ny4Kuy, OCHOBHas TKaHb
(mapeHxuma). KneTto4Hoe
CTpoeHne cTebns [OpeBecHOoro
pacteHusa: kopa (npobka, ny6),
Kambun, ApeBecuHa n
cepauesuHa. Poct cTebna B
TonwmHy. [MpoBoasiuime TKaHu
KopHs. TpaHcnopT BoAbl U
MUHeparbHbIX  BeLLecTB B
pacteHun (cocyabl OpPeBECUHbI)
— Bocxogdawmm Tok. KMcnapeHue
BoAbl yepe3 crtebenb M nUcCTbA
(TpaHcnupaums). Perynauus
nucrnapeHna BoAbl B pacTEHUMW.
BrnivsiHne BHeWHWX ycnoBuin Ha
ucnapeHne BoAbl. TpaHcnopT
OpraHn4yeckmnx BeLLEeCTB B
pacteHun (cuToBuAHbIE TPYOKM

nyba) — HUACXOOAWMA  TOK.
MepepacnpenenexHune n
3anacaHue BeLLeCTB B
pacTeHuu. Bbliaenenune y

pacTteHui. Jlluctonag,.

PocT u pa3Butue pacreHums.
lMpopacTtaHne cemsiH. Ycnosus
npopacTtaHus CEMSIH.
MogrotToBKka cemMsiH K MOCeBY.
PasBuTue npopoCTKOB.
O6pasoBaTternbHble TKaHMW.
KoHyc HapacTaHusa nobera, poct
KOHYMKA KOPHSA. BepxyLleyHbin u
BCTaBOYHbIN POCT. POCT KOpHS 1
ctebna B TONWMHY, Kambun.
O6pasoBaHune roanyHbIX Konew, y




ApeBecHbIX pacTeHun. BnvsHue
PUTOrOpMOHOB Ha pocT
pacTeHus. PocToBble OBWXEHUS
pacteHuin. Passutue nobera u3
MOYKM.

PasmHOXeHue pacteHun u ero

3HayeHue. CemeHHoOe

(reHepaTuBHOE) pa3MHOXEHWE

pacTteHuin. LiBeTkn un couseTus.

OnbineHwe. [MepekpécTHoe

onblnieHne (BeTpoMm,

KMBOTHbIMMU, BOOOMN) "

camoornblneHune. [1BonHoe

onnoaoTBOPEHME.

HacnepgosaHune npu3HakoB

obounx pacTteHun.

BeretatmueHoe pasMHOXeHne

LIBETKOBbIX pacTeHumn B

npupoae. BeretatmBHOE

pa3MHOXeHne KyNbTYPHbIX

pacteHnn. KnoHbl. CoxpaHeHue

NPU3HaKoB MaTEepPUHCKOro

pacTeHus. X035MCTBEHHOE

3Ha4YeHue BEreTaTmBHOIo

pPa3MHOXEHMS

33 ([0 |8
1 yac pesepBHOro BpemeHu
7 knacc (34 yaca)
Ne | Tema Bc | KP | NP | NMporpammHoe coaepxaHue OcHOBHbIe BuAbI AneKkTpoHHbIe (uncpoBbie
n/ er AeATenbHOCTH obpasoBaTesnbHble pecypchbl)
o obyyarwmxcs




ya
co

Pazpen 1. Cuctematnyeckue rpynrbl pacTeHun

CuctemaTtunuec
Kue rpynnbl
pacTeHun

19

4,5

Bug Kak OCHOBHasi
cuctemaTudeckas  Kateropwusi.
Cuctema pactutenbHOro mMupa.
Hunswwue, BbIClUME CMNOPOBLIE,
BbICLUME CEMEHHbIE PaCTEHUS.
OCHOBHbIE TaKCOHbI (KaTeropumn)
cucTeMaTuKm pacTeHui
(uapcTBoO, oTaen, knacc,
nopsigoK, CEMENCTBO, poa, BUA).
NcTopus pas3BuTUS
cucTemMaTuku, onucaHue BUAOB,
OTKPbITUE HOBbIX BMAOB. Ponb
cuctemMaTuku B bmonorun.

OnpepgeneHue BNaa, Kak
cUCTEMATUYECKON eanHNLbI.

Bubnnoteka LLOK
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Paspen 2. PasButne pacturenbHoro mmpa Ha 3emne

Pa3Butune
pacTuTenbHoOro
Mupa Ha 3emne

3OBOMOLMOHHOE passuTne
pacTUTENbHOro Mmpa Ha 3emne.
CoxpaHeHne B 3eMHOM Kope

pacTUTENbHBIX OCTATKOB, WX
n3yyeHwue. «KuBble
NCKOMaemble»  pacTUTENbHOro
yapctBa. Xu3Hb pacTeHun B
BOJe. MepBble Ha3eMHble
pacTeHus. OcBoeHune
pacTeHnaMM  cywn.  OTanbl
pPasBuUTUA Ha3eMHbIX pPacTeHun
OCHOBHBbIX cucTemMaTuyecKknx

rpynn. Beimepluve pacteHus.

OnuncaHue n o60cHOBaHue
npouecca pasBuTuns
pacTUTENbHOro MMpa Ha
3emre 1 OCHOBHbIX €ro
3Tanos.

O61BLAcCHeHne oOLWHOCTHU
NPOUCXOXAEHNSA N 3BOMOLUN
cucTemaTU4eckmx rpynn
pacTeHun Ha Nnpumepe
conocTaBrieHus
ounonorn4yeckunx
pacTUTEnNbHbIX OOGBHEKTOB.
BbisiBneHue npumepos U
pacKpbITUE CYyLLHOCTH
BO3HUKHOBEHUSA
npucnocobneHHoCcTH
OpraHu3moB K cpeae

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




obutaHug

Paspen 3. PacteHnsa B npupoaHbIX coobecTBax

PacteHuna B
NPUPOOHbIX
coobLecTBax

PacteHna n cpepa obuTtaHus.
JkKornormnyeckme dakTopbl.
PacteHna n ycnoBuss HexuBou
npupoabl: CBET, TemnepaTypa,
Bnara, aTtmocdepHbid BO3ayX.
PacteHna u ycrnoBua Xusou
npupoabl: NPSIMOE N KOCBEHHOE
BO3ENCTBNE OpPraHM3MoOB Ha
pacTteHusa. NpucnocobneHHoCTb
pacTeHun K cpege obuTaHuA.
B3aumocBsasn pacteHun mexay
cobon n c Apyrmmu
opraHm3amamu.

PacTtutenbHble coobLecTBa.
BuooBon coctaB pacTUTENbHbIX
coobuiecTB, npeobnagatoume B
HUX pacTeHud. PacnpegeneHue

BNOOB B pacTUTEenbHbIX
coobLecTBax. Ce30HHble
N3MEHEeHUS B XKU3HU
pacTUTenbHOro  coobLecTBa.
CmeHa pacTUTENbHbIX
coo0LLecTB. PactutenbHocTb
(pacTuTenbHbIn NMOKpOB)

NpupoaHbIX 30H 3emnu. dnopa.

OGbsiCHEeHMe CyLLHOCTH
3KONOrmyecknx oakTopos:
abnoTnyecknx, bMoTN4ECKNx
N @aHTPOMOreHHbIX N NX
BNMUSIHNS HA OPraHM3Mbl.
OnpepeneHue CTPYKTypbl
9KOCUCTEMDI.
YcTtaHoBrneHue B3anMOCBS3U
OpraHM3moB B MULLIEBbIX
Lensx, COCTaBfIEHNE CXEM
NULLIEBBLIX Llenen n ceten B
3KoCcuCTEME.

OnpepneneHue yepT
npucnocobreHHOCTH
pacTeHun K cpeae obutaHus,
3HaYeHUs SKONOrMYECKNX
dakTopoB AN pacTeHUN.
O6bsACHeHMe NPUYNH CMEHbI
9KOCUCTEM.

CpaBHeHue 61oLEHO30B U
arpoLeHO30B.
dopmynupoBaHue BbIBOJOB
0 NPUYNHaAX HEYCTOMYNBOCTM
arpoLieHO30B.
O6ocHoBaHue
HeobxoaMmMocCTun
YyepenoBaHuUs
arpo3KOCUCTEM.

OnucaHue pacteHui
9KOCUCTEM CBOEN MECTHOCTH,
CEe30HHbIX U3MEHEHUN B
XW3HU pacTUTENbHbIX

Bubnnoteka LUOK
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COOOLLIECTB U UX CMEHbI

Pa3pen 4. PacTteHunsa u yenoBsek

PacteHuna u
yernosek

KynbTypHble pacTeHnsa u ux
NPOUCXOXAEHME. LleHTpbl
MHoroobpasus n
NPOUNCXOXAEHWS KYNbTYPHbIX
pacTeHun. 3emnegenue.
KynbTypHble pacTeHusi
CENbCKOXO3SIMCTBEHHbIX Yroaun:
OBOLLHbIE, NIIO4OBO- SAroAHble,
noneeble. PacTteHna ropoaa,
0CODEHHOCTb roponCcKom
dnopbl.  [lapku, neconapkw,
ckBepbl, 6o0TaHuMyeckne cagpbl.
[lekopaTMBHOE LBETOBOACTBO.
KoMHaTHble pacTeHus,
KOMHaTHOe LiBETOBOACTBO.
Mocnencteus AEeATENbHOCTU
yenoeBeka B  3KOCUCTEMAX.
OxpaHa pacTuTenbHOro mwupa.
BoccTaHoBneHne 4YUCAEHHOCTU
peakMx BUOOB pacTeHumn: ocobo
OoXpaHsiemble NpUpoOAHbIe
Tepputopun (OOIT). KpacHas
KHUra Poccun. Mepsl
COXpaHeHUs pacTUTenbHOro
Mupa.

OOBACHATL COXpaHEHNS
3HaYeHUs KynbTYPHbIX
pacTEHUN B XXM3HW YeroBekKa.
BbisaiBneHue vepTt
npucnocobneHHoCcTH
ANKOPACTYLLUUX pacTeHUN K
XW3HW B 9KOCUCTEME ropoaa.
O6bsiCHeHUe NPUYYH U
ornvcaHue Mep oxpaHbl
pacTuTenbHoOro mmpa 3emnu.
OnucaHune coBpeMeHHbIX
3KomMornyecknx npobnem, nx
BNMUSHUSA HA COBCTBEHHYIO
XW3Hb U XXN3Hb OKPYXXatoLLMX
nogen

Bubnnoteka LUOK
https://m.edsoo.ru/7{416720

Paspen 5. MpuGkI. JiInwanHukn. Baktepun

MpnbsbI.
JTnwanHmkn.
BakTepun

pnbbl. ObLasn xapakTepucTuka.
LLnanoyHble rpubsl, nx
CTPOEHUE, nuTaHue, poCT,
pasMmHoxeHne. CbenobHble u
A00BUTbIE rpunbbl. Mepsbl

BbisiBneHue oTnMyYnTEeNbHbIX
npu3HakoB uapctea [prbbl.
OnucaHue CTpoeHus U
XN3HEeOeaTenbHOCTH
OAHOKIETOYHbIX,

Bbubnnoteka LLOK
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npocdunaktmkn  3aboneBaHuin,
CBSA3aHHbIX c rpnbamm.
3Ha4veHne WNsAnoYHbIX rpnboB B
npupoaHbIX  coobuwectBax u

XKN3HU YyernoBeka.
[MpombilwneHHoe BbipalnBaHne
LUNANOYHbIX rpudos

(LLaMMUHBLOHBI).

lMnecHeBble rpubsbl. [poxkeBble
rpubbl. 3HavyeHne NNecHEBLIX U
APOXOKeBbIX rpnuboB B Npupoae u
XWU3HW YenoBeka (nNuwiesas U

dapmaueBTUyeckas
NPOMbILLNIEHHOCTb U Ap.).
MapasuTtudeckne rpubbi.
PasHooOpa3sne un  3HayeHue
napasnTn4ecKmx rpnéos
(ronoshs, CropbIHbS,

dutodTOopa, TPYTOBUK W Ap.).
Bopbba ¢ 3aboneBaHuaMM,
Bbl3bIBAEMbIMU
napasmTuyeckummn rppbamn.

JIMWamHnkn —  KoMNneKcHble
OpraHuM3mbl. CtpoeHune
nuwanHukoB. lNMuTtaHne, pocT wn
pasMHOXeHue NULWanHNKOB.

3HayeHVe  nNUWaVHUKOB B
NPUPOAE N XN3HU YenoBeka.

Baktepum — aosiaepHble
OpraHuM3mbl. O6wasn
XapakTepucTumka GakTepui.
bakTepunanbHas KreTka.
PasmHoXeHue BakTepun.
PacnpoctpaHeHne  GakTepuin.
PasHoobpasune BakTepun.
3HayeHune Gaktepui B

NPUPOIHBIX coobulecTBax.

MHOFOKMNETOYHbIX rPNboB.
YcTtaHoBneHue B3anMOCBS3MU
Mexay 0CobeHHOCTAMU
CTPOEHUS LUNANOYHbIX
rpnuboB 1 npoueccamu
XU3HeOesaATenbHOCTH.
OnpepeneHue ponu rpnbos
B NpMUpoae, XXN3HN YenoBeka.
AprymeHTUpOBaHue Mep
npodunakTukn 3abonesaHun,
BbI3bIBaEMbIX rpubamu.
OnuncaHune cumbrnoTnyeckmnx
B3aMMOOTHOLLIEHUI rpnboB 1
BOLOpOCNEN B NULLANHUKE.
BbisiBneHue OoTNNYNTENbHbIX
Npu3HaKkoB LapcTBa
Baktepun.

OnucaHwme CTpoeHus,
XN3HeoesaTenbHOCTU 1
MHoroobpasus 6aktepun.
OnucaHune mep
npodunakTmkn 3abonesaHunn,
BbI3bIBaeMbIX BakTepusamMu.
MpoBeneHne HabnogeHU N
3KCNepuMeHTOB 3a rpubamu,
nuwanHnKaMmn v
BakTepusamu.

OBnapgeHue npnémamm
paboTbl ¢ Guonormnyeckom
nHpopmauuen o 6aktepusx,
rpubax, nuwanHukax n eé
npeobpasoBaHue




bonesHeTBOpHbIE OakTepun wu
Mepbl NPoUNaKkTUKK
3abonesaHun, BbI3blBa€MbIX
Oaktepusamn.  baktepun  Ha
cnyxbe y yenoseka (B CEMbCKOM
X03ANCTBE, NPOMBbILLSIEHHOCTH).
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Pazpen 1. )KUBOTHbIN OpraHmM3m
1. 300510rMsi — Hayka 0 XMBOTHbIX. | PacKkpbiTUe CyLLHOCTU Bbubnnoteka LLOK
Paspenbl  3oonormn.  CBSA3b | NOHATUSA «30010TUA» Kak https://m.edsoo.ru/7{418886
300510MMKN C OPYrMMM Haykammn n | BONOrM4ecKom Hayku.
TexHukon. OO0wme npusHaku | MpumeHeHune
XMBOTHbIX. OTNMYNA XKMBOTHbIX | BUONOrMYECKNX TEPMUHOB U
OT pacTteHun. MHoroobpasne | NOHATUIA: 300510T s,
g |’wBOTHOrO MMpa. 3Konorus, 3ToNorns
Xu1BOTHbIN 4 | o OpHOKNEeTo4YHble N | XXMBOTHbIX, NAnIe0300510r1s n
OpraHusm 5 MHOMOKNEeToYHble XNBOTHbIE. | Ap. BbisBNeHue

dopma Tena XMBOTHOrO,
CYUMMETPUSA, pasmMepbl Terna n ap.
AKusotHaa knetka. OTKpbITUE
XMBOTHOW KreTkn (A. JleBeHryk).
CTpoeHne >KMBOTHOW KNEeTKu:
KneToyHas mMembpaHa,
opraHoungpl nepeasvXxeHus,

CYLLIECTBEHHbIX NPU3HAKOB
KMBOTHbIX (CTpOEHUe,
npovecchl
XKN3HeOesATenbHOCTH), NX
CpaBHEHUE C
npeacTtaBUTENAMU LlapcTBa
pacteHunn. ObocHOBaHMe




A0pPO C AAPbLILKOM, LUuTonnasma

(MUTOXOHOPUM,
nuwiesapuTenbHbIe n
COKpaTUTESbHbIE BaKyosu,

NIN30COMbI, KITETOYHbIN LEHTP).
lMpouecchl, npoucxogswme B
kneTtke. [leneHue knetkn. TkaHu
XUBOTHbIX, WX pasHoobpasue.
OpraHbl M CUCTEMbI OpraHoB
XMBOTHbIX. OpraHnsam — eguHoe
yenoe

MHOroodpasusi XKWBOTHOrO
Mupa.

OnpepeneHwue no rotoBbIM
MUKponpenapaTtamM TKaHewn
XXUBOTHbIX U pacTEHUN.
OnucaHue OpraHoB N cUCTEM
OpraHoB XWBOTHbIX,
yCTaHOBIEHME X
B3aMMOCBA3MU

Paspen 2. CtpoeHue U XusHenesTeNbHOCTb OPraHM3Ma XXUBOTHOIO

CTpoeHune u
XnsHegeaTenbH
OCTb OpraHusma
XMBOTHOTO

12

3

OcobeHHoCTH
rmapoCcTaTUYECcKoro, Hapy>KHoro
N BHYTPEHHEro ckeneta 'y
XUBOTHbIX. [lepeaBmxeHune y
OAHOKNEeTOYHbIX (améBoBmaHoe,
XryTukoBoe). MblleyHble
ABWKEHNST Y MHOTOKIMETOYHbIX:
NONéT HacekoMbIX, NTUL;
nnaBaHue pbid; ABMKEHME MO
CyLU€e NO3BOHOYHbIX KUBOTHbIX
(nonsaHwue, Ger, xogbba u ap.).
Pblya)kHble KOHEYHOCTM.

3Ha4veHne nutanus. NutaHue n
nuuieBapeHne y NpoCcTemnLLmnX.
BHyTprnonocTHoe n
BHYTPUKNETOYHOE
nuwieBapeHne, 3aMKHyTas u
CKBO3Has nuvuiesapuTenosHas
cuctema y 6eCno3BoHOYHbIX.
MnweBapuUTenbHbIN TPAKT Yy
NMO3BOHOYHbIX,
nuieBapuTenbHbIe XXenesbl.
depmeHThI.

OcobeHHocTH

MpumeHeHue
BMONOrM4YeCcKUX TEPMUHOB U
NOHATUIN: NUTaHWe, AblXaHue,
pOCT, pa3BuUTHE, BblaENEHE,
onopa, ABMKeHME,
pa3MHOXeHMe,
pasopaXxnuMocTb, NoBedeHne
n op.

BbisiBneHue ob6Lwnx
NPU3HAKOB XUBOTHBbIX,
YPOBHEWN OpraHn3aumm
XMBOTHOrO opraHuama:
KNeTKWn, TKaHW, OpraHsbl,
CUCTEMbI OpraHoB, OpraHn3Mm.
CpaBHeHMe XNBOTHbIX
TKaHEn 1 OpraHoB XXNBOTHbIX
mMexagy cobomn.

OnucaHue CTpOEHUS U
XN3HeOesaTenbHOCTH
XMBOTHOrO opraH1Mama: onopa
N OBWXEHNe, NUTaHue U
nuLLEBapEHNE, ObIXaHne U
TPaHCNOPT BELLECTB,
BblAEeNeHne, perynsauma n

Bubnnoteka LLOK
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nwmeBapMTeanoﬁ CUCTeMbl Y
HpeﬂCTaBMTeﬂeﬁ oTpAaaoB
MIeKonnTarLnx.

3Ha4eHue gbixaHus. [azoobmeH
Yyepes BCH NOBEPXHOCTb KIETKM.
YKabepHoe abixaHue.
HapyHble 1 BHyTPEHHUE
Xabpbl. KoxxHoe, TpaxenHoe,
NeroyHoe AblxaHue y
obutatenen cyun.
Oco6EeHHOCTM KOXHOro
AblxaHus. Ponb BO3OyLIHbIX
MELLKOB Yy NTUL,.

Ponb TpaHcnopTa BellecTs B
OpraHn3me >XMBOTHbIX.
3aMKHyTas 1 He3aMKHyTas
KPOBEHOCHbIE CUCTEMbI Y
©ecno3BoHO4YHbIX. Cepaue,
KpoBeHOCHble cocyabl. CMHHON
1 BproLWHOM cocyapbl,
Kanunnsapbl, «NoXHbIe cepaua»
y AOXAEBOro YepBs.
OcobeHHOCTH CTPOEHUSs
HEe3aMKHYTON KPOBEHOCHOM
CUCTEMbI Y MOSSHOCKOB U
HacekombIX. Kpyru
KpoBoobpalleHus 1
0COBGEHHOCTY CTPOEeHust cepael,
Y MO3BOHOYHbIX, YCITOXXHEHWE
CUCTEMbI KPOBOOOpPALLEHNS.

3Ha4eHue BblaeneHus
KOHEYHbIX NPOoAyKTOB 0OMeHa
BelecTB. CokpaTuTenbHble
BaKyoIsiM y NpOCTENLLUX.
3Bé3a4aTble KNeTku n
KaHanbLbl Y NIIOCKUX YepBEN,
BblAenuTenbHble TPYOOUKM U

noseaeHne, pocT,
pa3MHOXEeHUe 1 pasBuTHE.
O6bsCHeHMe NpoLeccoB
XU3HeOesaTeNnbHOCTH
YKMBOTHbIX: ABWXEHME,
nuTaHue, AbixaHue,
TPaHCNOPT BELLECTB,
BblaerneHue, perynaums,
nosegeHne, pocT, passutue,
pa3MHOXeHME.
O6cyxaeHue NpUYNHHO-
CcneacTBEeHHbIX CBA3ENn
MeXay CTPOEHNEM U
XU3HEeOeATeNbHOCTbIO,
CTPOEHNEM U Cpeaomn
0b1TaHMA XKNBOTHbIX.




BOPOHKM Yy KONbYaTbIX YEPBEN.
Manbnuruesbl cocyabl y
HacekombIX. No4kn
(TynoBuLHbIE N TA30BbIE),
MOYETOYHUKN, MOYEBOW NY3bIpb
Y MO3BOHOYHbIX XXMBOTHBbIX.
OcobeHHOCTU BblaeNeHNs y
NTUL, CBA3aHHbIE C MONETOM.

[MokpoBbl y 6€CNO3BOHOYHbIX.
YCNoXHeHNe CTPOEHUSI KOXN Y
No3BOHO4YHbIX. KoXa kak opraH
BblaeneHus. Ponb Koxu B
Tennootgavye. [NponssoaHble
koxun. Cpeactea nacCuUBHOW U
AKTUBHOWN 3aLMThl Y XXMBOTHBbIX.

PasgpaxumocTb y
OLHOKIETOYHbIX XMBOTHBbIX.
Takcucbl (boToTakeuc,
TPOOTaAKCUC, XEMOTAKCUC U
ap.). HepBHaga perynsums.
HepBHas cuctema, eé
3HayeHue. HepBHasa cuctema y
6eCcno3BOHOYHbIX: ceTyaTas
(andppysHas), ctBonosas,
y3noBad. HepsHas cuctema y
NO3BOHOYHbIX (TpybyaTas):
rOJTIOBHOM U CMTIMHHOW MOS3T,
HepBbl. YCNOXHEeHWe rofioBHOro
mMo3ra ot pbi6 oo
mMnekonuTarowwmx. NosisnexHve
BGonbLMX NonyLwapuin, Kopbl,
©opo3a 1 U3BUMNUH.
'ymopanbHaga perynauus. Ponb
FOPMOHOB B XKM3HW XXMBOTHbIX.
[Monosble ropMoHbI. [Nonosou
anmopuam. OpraHbl YyBCTB,
nX 3HadYeHue. PeuenTopbl.




[NpocTble U CNOXHbIE
(dpaceTouHble) rNasa y
HacekoMbIX. OpraH 3peHus u
crnyxa y NO3BOHOYHbIX, MUX
ycnoxHeHue. OpraHsbl
0BOHSAHNSA, BKyCa 1 0CA3aHUS Y
6€eCrno3BOHOYHbIX U
NMO3BOHOYHbIX XMBOTHbIX. OpraH
OOKOBOM NMNHUK Y PbIb.

BpoxxgéHHoe 1 npnobpeTéHHoe
nosegeHne (MHCTUHKT n
Hay4eHue). Hay4eHue:
YCNOBHblE pedrieKkchl,
UMNPUHTUHT (3anevaTtneHue),
WMHCaNT (MNOCTUXKEHME).
NoBepeHue: nuLleBsoe,
0bopoHUTENLHOE,
TeppuTopmanbHoe, bpayHoe,
nccrneposaresnbckoe. CTUMynbI
noBeaeHus.

Bbecnonoe pa3MHOXeHWMe:
aenexHuve KneTkn
OLHOKIETOYHOro OopraHnsama Ha
ase, NnoYKoBaHue,
doparmeHTaum4. Monosoe
pasMHoxeHue. [lpeMmyLecTBo
NnonoBoro pPa3MHOXEHUS.

[MonoBble xenesbl. AVYHUKN W
ceMeHHuKkW. [lonoBble KNeTku

(rameThl). OnnopgoteopeHue.
3urora. [MapTeHoreHes.
3apogplweBoe passuTue.
CtpoeHue anua nTULbI.
BHyTpuyTpo6HOE pasBuTMe
MIEKOMUTAOLLNX.

3apogapllieBble 0605104KMN.

MnaueHTa (OeTckoe MecTo).




[MynoYHbIn KaHaTUK (MynoBuHA).
MocTambproHaneHoe pas3BuUTuUE:
npsimoe, Henpsimoe.
MeTtamopcpo3  (pasButme cC
npespawjeHMeM): MoriHoe wn
HenosHoe.

Paspen 3. OcCHOBHbIe KaTeropum

CUCTeMATUKN XKNBOTHbIX

OcHoBHbIE Bua Kak ocHoBHagda | KnaccudumumpoBaHue Bubnuoteka LLOK
KaTeropuu cucrtemaTudeckas KaTteropms | XMBOTHbLIX HA OCHOBE X https://m.edsoo0.ru/7f{418886
cucTemMaTUKm XMBOTHBbIX. Knaccudmkaumsa | npuHagnexxHocTun K
XMBOTHbIX XMBOTHbIX. CMCTEMA XUBOTHOIO | onpeaenéHHon

Mupa. Cucrematumyeckune | cucteMaTmMyecKkon rpynne.

KaTeropum XMBOTHbIX (UapcTBo, | OnucaHme cuctemMaTnyeckmx

TMN, Knacc, oTpsg, CeMEWCTBO, | rpynn

poad, BuWA), WX COMOAYUHEHME.

BuHapHas HOMeHKNnaTypa.

OTpaxeHune COBPEMEHHbIX

3HAHUA O MNPOUCXOXOEHUN WU

poacTtsee XMBOTHbIX B

KnaccmuKaumm >XMBOTHbIX.
OAHOKIETOYHBI CtpoeHue n | BbigeneHume cywectBeHHbix | bubnuoteka LJOK
€ XUBOTHble — Xn3HeaenTenbHOCTb NPWU3HaKOB O4HOKNETOYHbIX https://m.edsoo.ru/7f418886
npocrenume npoctenwmnx. MectoobutaHme n | XMBOTHbIX.

obpa3 xu3Hun. Ob6pasoBaHue
UMCTBl NPy HEGNaronpUATHbIX
yCIoBUSX cpeabl.

MHoroo6pasune NPOCTENLLMX.
3Ha4yeHwne NPOCTENLLNX B
npupoge W XWU3HW YenoBeka
(obpasoBaHue 0Cafo0uHbIX
nopos, BO3OyauTenu
3abonesaHun, cnmbunoTnyeckmne
BMAbI). MyTn 3apaxeHus
YyenoBeka n Mepbl

NPoUNAaKTUKN,  Bbi3blBaEMbIE

O6bsiICHeHMe CTPOoeHUs U
JYHKUMIMA OOHOKNETOYHbIX
YKMBOTHbIX, CNOCOB60B MX
nepenBmKeHNs.
HabnwopeHue
nepeaBmXxeHns B Boae
NHAQY30pUN-TydENbKN U
MHTepnpeTaumsl AaHHbIX.
AHanun3 u oueHnBaHue
cnocoboB BblaeneHns
n36bITKa BOAbl U BPeOHbIX
KOHEYHbIX NPOAYKTOB 0OMeHa




OLHOKIETOYHbIMA  XMBOTHBIMMU
(ManspuHbIN NNasMoann).

BeLeCTB Y NPOCTENLLNX,
obuTaloLWmnX B NPECHbIX U
COIéHbIX BOJOEMAX.
AprymeHTupoBaHue
NPUHLMMNOB 340POBOro
obpasa 13HM B CBA3N C
nonagaHMem B OpraHm3m
yernoBeka napasnTUYeCcKmnx
NPOCTENLLMX (ManspUAHbIA
nrasmoaun, ou3eHTepumHasa
améba, nambnus,
canbMoHenna v gp.)

MHOrokneTo4Hsbl
€ XMBOTHbIE.
Kuwe4yHononoct
Hble

O6bwasa XapakTepucTuka.
MecTtoobutaHne. OcobeHHOCTH
CTPOEHMS n
XU3HEeOEeATENbHOCTM.
JKkToaepma " aHTOAEPMA.
BHYTpMNONOCTHOE N KNETOYHOE
nepeBapuBaHue NALLA.
PereHepauus. Pednekc.
Becnonoe pa3MHOXeHne
(moukoBaHwue). Monosoe
pa3MHOXeHMe.
repmadpoanTm3m.
PaspenbHononbie
KMLLIEYHOMOSOCTHbIE.
MHoroobpasune
KMLLEYHOMOSOCTHLIX. 3HayeHue
KMLLIEYHOMOSOCTHbLIX B Mnpupoae
N Xn3HKM Yenoseka. Kopannosbie
nonunel W WX pPonb B
pudoobpazoBaHun.

BbisiBneHue xapakTepHbIX
NpU3HaKoB
KMLLEYHOMOMOCTHbIX
XMBOTHbIX: CMOCOBHOCTb K
pereHepaumu, nosiBNeHne
HEepPBHOW CETU U B CBA3N C
3TUM pedNeKTOPHOro
noBeaeHus 1 ap.
YcraHaBnuMBaHue
B3aMMOCBSA3U MexXay
0COBEHHOCTAMM CTPOEHUS
KNneToK Tena
KMLLEYHOMOMOCTHbIX
(NOKPOBHO-MYCKYIbHbIE,
cTpekaTenbHble,
NPOMEXYTOYHbIE U AP.) U UX
dYHKUMAMMN.

Packpbitue ponu 6ecnonoro
1 NONOBOro pasMHOXEHWs B
XW3HW KNLLEYHOMNOSTOCTHbIX
OpraHnM3mosB.

Ob6BbsACHEeHUe 3HaYeHns
KMLLEYHOMOSOCTHbIX B
nNpupoae M Xn3HM YenoBeka

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




Mnockwue, Obwas xapaktepuctuka. | KnaccncpuuympoBaHue BbubnuoTteka LUOK
Kpyrnble, OcobeHHOCT  CTpOEeHMs W | YepBewn No Tunam (Nnockue, https://m.edso0.ru/7f418886
KonbyaTtble XU3HEOEeATENbHOCTM  MSIOCKUX, | Kpyrible, KonbYaTble).
YepBu KPYrnbIX M KonbyaTbiX Yepsen. | OnpepeneHue no BHELHEMY
MHoroo6pasue YyepBen. | BUOy, cxemam 1 ornmcaHmsam
MapasuTuyeckne nNnockne u | npeacraBuTenen
Kpyrnble YepBMu. Linknbl | cBOBOOHOXMBYLLNX U
pasBUTUS NEYEHOYHOrOo | MapasnUTUYECKNX YepBeN
cocanblymka, Obl4bero uerHs, | pasHbiX TUNOB.
YyernoBe4veckomn ackapugbl. | UccnepoBaHme npusHakos
UepBu, mx npucnocobnennsa K | npucnocobreHHOCTU K cpeae
napasutusmy, Bped, HAaHOCUMbIA | OBUTaHUS Y NapasnuTUYECKNX
4YenoBekKy, yepBewn, apryMeHTUpoBaHue
CeNbCKOXO3SIMCTBEHHbIM 3HaYeHus
pacTeHUsIM U XMBOTHbIM. Mepbl | NpMcnocobneHHOCTH.
no npegynpexaeHuio | AHanu3 un oueHuBaHue
3apaXeHus  napasMTUYECKUMK | BNUSIHUSA (haKTOPOB pucka Ha
yepBsaMKn. Ponb 4epBen Kak | 300pOBbe YerloBeKa,
no4ysoobpasoBaTtesnemn. npegynpexneHve 3apaxeHus
napasuTUYECKUMUN YEPBAMM.
O6ocHoBaHue ponu
AOXOEeBbIX YepBeN B
no4ysoobpasoBaHnn
UneHuctoHormne O6was xapaktepuctuka. Cpeabl | BbiaBneHmne xapaktepHbIX Bbubnnoteka LLIOK

Xn3HW. BHellHee 1 BHyTpeHHee
CTpoeHue YNEHUCTOHOTUX.
MHoroobpasne 4YneHUCTOHOrMX.
MpeacraBuTenu KNaccos.
PakoobpasHble. OcobeHHOCTH
CTPOEHUS n
XN3HeOesaTenbHOCTU. 3HayYeHue
pakoobpasHblX B npupoge u
XN3HU YenoBeka.
Maykoob6pasHbie. OcobeHHOCTH
CTPOEHUs n
XN3HEeOEeATENbHOCTM B CBA3N C

Npu3HaKkoB NpeacraBuTenen
Tuna YneHmcrtoHorue.
OnucaHune npeacrasuTenen
knaccos (PakoobpasHble,
[MaykoobpasHble,
Hacekomble) no cxemam,
n306paxeHnsam, KoNneKkUnsm.
UccnepoBaHue BHELLHENO
CTPOEHMS MaNCKOro XykKa,
onncaHne ocobeHHoCTeNn ero
CTPOEHUSA Kak NpeacTaBuTens
Kracca HaCeKoMbIX.

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




XM3HbKO Ha cywe. Knewy —
BpeanTenu KyNbTYPHbIX
pacteHuin M mepbl 60pbbbI C
HumK. [lapasuTtnyeckue Knewm
— B0O3byauTENnU U NEPEHOCHUKM
onacHbix  6onesHen. Mepbl
3awnTtbl oT  Knewen. Ponb
Knelien B Nno4BoOOpasoBaHnm.

Hacekombie. OcobeHHoCcTH
CTPOEHUS "
KU3HeOesaTenbHOCTH.
PasmHOXeHne HacekoMbIX WU
TUNbI pasBuTUS. OTpsabl
HaceKkoMbIX™: Mpsamokpsbinble,
PaBHOKpbInble,
MonyxecTKoKpbInble,
Yewwyekpblinble, XKeCTKOKpbInble,
lMepenoH4yaTokpbISble,

[Bykpbinble n ap. Hacekomble —
nepeHocYrkn Bo3byauTenen wu
napasuTbl yeroeeka n
AOMaLLHNX XUBOTHBbIX.
Hacekomble-Bpegutenn  capa,
oropoga, nons, neca.

Hacekomble, CHWXatwLune
YNCNEHHOCTb BpeanTenemn
pacTeHun. MoBeneHune

HaCeKOMbIX, WMHCTUHKTbI. Mepsbl
MO COKpaLeHU0 YUCNEHHOCTU
HaceKOMbIX-BpeauTenen.

O6cyxaeHue pasHbIX TUNOB
pPas3BUTUS HACEKOMbIX C
ncnonb3oBaHneM
KONNEeKUMOHHOro martepumana
Ha npumMmepax 6abo4km
KanyCTHULbI, PbKEro
TapakaHa un ap., BblsiBNeHve
NpU3HaKoB CXOACTBA U
pasnuuus.

O6c¢cyxaeHue 3aBMCUMOCTU
3[0pPOBbS YerioBeka oT
YNIEHUCTOHOMNX —
NepeHOCYMKOB
NHEKUMNOHHbIX (KNeLLeBom
3HUedanuT, Manapua n gap.)
N NapasuTapHbIX
(4ecoToYHbIN 3yAeHb 1 Ap.)
3aboneBaHun, a Takxe oT
OTpaBfeHns 900BUTbIMU
BelLlecTBaMu (TapaHTyn,
KapakypT v ap.).
Ob6BbsACHEeHMe 3HaYeHns
YNIEHUCTOHOINX B NpUpoae u
XWU3HW YernoBeka.
OBnapeHue npnémamm
paboTkl ¢ Guonornyeckomn
MHopMauuen n eé
npeobpasoBaHue

3Ha4eHune HaceKoMbIX B
NPUPOAE M XNU3HW YENOBEKA.

Monntocku 0,5 | Obwas Xxapaktepuctuka. | OnncaHme BHELLHENO U BbubnuoTteka LUOK
MectoobutaHme  MOMOCKOB. | BHYTPEHHENO CTPOEHUS https://m.edsoo.ru/7f418886
CtpoeHue n NpoLEecChl | MOMHOCKOB.
XU3HeOesaTenbHOCTH, YcTaHoBneHue B3anMOCBS3U

XapakTepHble Aansi GPHXOHOMMX,

CTPOEHUA N o6pasa XN3HU C




ABYCTBOPYaTbIX,  FOfIOBOHOIMMX
MOJI/FOCKOB. YUepTbl
npUcnocobeHHOCTH

MOJIMOCKOB K cpede obutaHums.

Pa3mHoxeHune MOJ1JTHOCKOB.
MHoroo6pasue MOJHOCKOB.
3HayeHune MOJIITHOCKOB B

npupoae n Xm3Hum 4enoseka.

YyCroBUsIMW OBMTaHNA Ha
npumMepe npeacraBuTenen
Tnna Monnocku.
YcTaHoBneHue B3anMOCBA3N
MeXay pacceneHnem u
00pa3oMm XXM3HN MOSITHOCKOB.
O6ocHoBaHue ponu
MOJSTHOCKOB B NpMpoae u
XO3AMNCTBEHHOM
AesaTenbHOCTN noaen

9 XopgoBsble O6bwasa xapakTepuctuka. | BolaBrneHune xapakTepHbIX Bubnnoteka LLOK
3apogbieBoe pa3suTue | Nnpu3Hakos Tuna Xopaosble, https://m.edsoo.ru/7{418886
xopaoBbix.  Cuctematmnyeckue | noaTnnoB becyepenHbie 1
rpynnbl  xopaoBbix.  [loatun | YepenHble ([TO3BOHOYHbIE).
BecuepenHbie (naHueTHuK). | OnucaHne Npu3Hakos
Moatun UepenHble, Unn | CTPOEHUs n
[MO3BOHOYHbIE. XN3HEeOEeATeNbHOCTH
naHueTHWKa
10 | Pbibbl Obwas xapaktepucTtuvka. | BoigeneHnme otnmuntensHblx | bubnuoteka LJOK

MecTtoobutaHme W” BHellHee
cTpoeHne pbib. OcobeHHOCTH

BHYTPEHHEro CTpOeHUs n
npoLieccos
XU3HEeOeAaATeNnbHOCTH.

MpucnocobneHHoCTb  pbIGO K
ycnosusim obutanmusa. Otnuumns
XpALLEBBIX pbl® OT KOCTHbIX PbIb.
PasmHOXeHue, pasButne U
mMurpauus  pblb B nNpupoae.
MHoroo6pasne pblb6, OCHOBHbIE
cuctemaTudeckme rpynnbl pblb.
3HayeHne pbibO B npupoge wu
XN3HU YyenoBeka.
X039NCTBEHHOE 3HaYeHne pblb.

Npu3HaKoB NpeacTraBuTenen
Knacca XpsiweBble pbiObl 1
knacca KoCTHble pbIbbl.
UccnepoBaHMe BHELLHENO
CTPOeHUs pblb Ha Nnpumepe
XMBbIX OOBEKTOB.
YcTaHoBneHue B3anMOCBA3N
BHELLIHErO CTPOEHMUS 1 cpenpbl
obutaHus pblb (ob6Tekaemas
dopma Tena, Hanm4me Crnmnau
naop.).

UccnepgoBaHue BHYyTpeHHeEro
CTPOEHUS pblb Ha BrIAXXHbIX
npenapaTax.

O61bsACHeHMe mexaHuama

https://m.edsoo.ru/7{418886




NOrpy>XeHUSA 1 NOHATMSA pbib
B BO4HOW cpefe.
O6ocHoBaHue ponu poib B
npupoae M XU3Hn Yenoseka.

11

3eMHOBOHbIE

Obwwas XapakTepucTuka.
MecToobutaHne 3eMHOBOAHbIX.

OcoBGEHHOCTM  BHELUHEero u
BHYTPEHHErO CTPOEHMUS,
npoueccoB
Xn3HeaesaTenbHOCTH,
CBSA3aHHbIX c BbIXO0M
3€MHOBO/HbIX Ha cyLy.
MpucnocobneHHOCTb

3€eMHOBOJHbIX K XU3HWN B BOAE U
Ha cywe. PasMHOXeHue u
pasBuTUe 3€MHOBOHbIX.
MHoroo6pasve 3eMHOBOAHbIX W
nx oxpaHa. 3Ha4yeHne
3eMHOBOOHbLIX B Mpupode m
XXU3HWN YenoBeka

BbisiBneHue xapakTepHbIX
NPU3HaKoB Y
npeacraBuTenen Knacca
3emMHOoBOOHbIE. BbiIiBNEeHue
4yepT NPMCNocobneHHOCTH
3eMHOBO/HbIX KaK K Ha3eMHO-
BO3YLUHOW, TaK N K BOLHOW
cpene obutaHus.
OnucaHwme npeacrasuTenemn
Knacca no BHeLLUHeMyY BUAy.
O6ocHoBaHue ponu
3eMHOBOHbLIX B NpMpoae u
»KM3HWU YernoBeka

Bubnnoteka LLIOK
https://m.edsoo.ru/7{418886

12

MpecmbikatoLm
ecs

BbisiBneHne xapakTtepHbIX
NpuU3HaKoB y npeacTraBuTenen
knacca lNpecmblkatomecs.
BbisiBneHue yepT
npUcnocobneHHoOCTH
NpeCcMbIKatLLNXCA K BO3AYLLHO-
Ha3eMHown cpeae (cyxas,
NOKpbITas YeLlynkamm Koxa,
A4YencTble Nérkve u ap.).
OnuncaHune npeacraButTenen
Knacca.

OnpegeneHne ponu
NPEeCMbIKaLLNXCA B NpUpoae u
XN3HU YenoBeka.

BbisiBneHue xapakTepHbIX
NPU3HaKoB y
npeacraBuTenen Krnacca
Mpecmbikatowmecs.
BbisiBneHue uepTt
NPUCNoco6eHHOCTH
NPeCMbIKaLLNXCA K
BO3yLLUHO-Ha3eMHoOW cpeae
(cyxas, nokpbiTas
yellyrmkamMm Koxa, S4encTble
nérkve n ap.).

OnucaHune npegcrasutenen
Knacca.

OnpepgeneHue ponn
npecMblKalLWKNXCcs B npupoae

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




N XN3HN YeroBeka.

13 | Mtnupl Obwas xapakTtepuctuka. | OnucaHue BHeLLHEro 1 Bubnuoteka LLOK
OcobeHHoCcTH BHELLHEro | BHyTPEHHero cTpoeHnsa ntuy,. | https:/m.edsoo.ru/71418886
ctpoeHma ntud. OcobeHHocTn | O6ecyxaeHue vepT
BHYTPEHHEro CTPOEHMS n | NnpucnocobneHHOCTU NTuL, K
NPOLIECCOB XN3HEe4EeATENbHOCTN | MONETY.
nTuy,. MNpucnocobnenna ntuy kK | O6oCHOBaHUe CE30HHOro
nonéty. lNoBeaeHue. noBeaeHust NTuu,

Pa3smHoxeHue u passutmne ntuul. | ConocraBneHue cMcTem
3aboTa o notomcTBe. Ce30HHbIE | OpraHOB NPECMbIKaOLLMXCS U
ABMEHNUA B JKM3HWM  NTUL. | NTUL, BbiBNEHNE OBLLMX
Murpaumm nTuL, UX WU3ydeHUe. | YepT CTPOEHUS.
MHoroo6pasue ntuy. | ObocHoBaHMe ponu NTuy B
OKonornyeckme rpynnbl  NTUL. | TPUPOAE U XKU3HU YerloBEKa
MpucnocobneHHoOCTb NTUL, K
pasnu4YHbIM YCNOBUSM Cpeapl.
3HayeHne nNTUML B npupode W
XXM3HUM YenoBeka.
14 | MnekonuTaroLwm O6wasa xapaktepuctuka. Cpeabl | BbiaBrneHune xapaktepHbIX Bbubnnoteka LLOK
e XKU3HU MIeKonuTalLwWmxX. | NPU3HaKoB Knacca https://m.edsoo.ru/7f418886
OcobeHHoCTH BHELLHEro | MIIEKONUTaloLLMX.
CTpOEHMs, ckeneta n | YctaHOBneHue
MYyCKynaTypbl, BHYTPEHHETO | B3aMMOCBSA3EN MeXay
CTPOEHMS. lMpoueccshl | pa3aBUTUEM FOSIOBHOMO MO3ra
XN3HEOEeATENbHOCTH. MIEKONUTAILLNX N UX
YcnoxHeHne HepBHOW CUCTEMbI. | NMOBEOEHMEM.
MoBeneHne  mnekonuTatowmx. | KnaccudumuympoBaHue

PasmHOXeHVe n
3aboTa 0 noToMmcTBe.
MepBo3Bepn. OpHoNpoxoaHbie
(aMueknagywme) n CymyaTtble
(HmM3wwue 3Bepwn). NnaueHTapHbIe
MIieKonuTatoLLme.
MHoroo6pasue

pasBuTHe.

MIEeKonNUTaLWMX No oTpsiaam
(rpbI3yHbI, XULLHbIE,
KuToobpasHble v ap.).
BbisBneHue 4yepT
npucnocobneHHoCTH
MIIEeKONUTaLLMX K cpeaam
obuTaHus.




MITEKONUTAIOLLIMX.
HacekomosigHble n
Pykokpblisible. ["pbI3yHbI,
3anueobpasHsble. XuLHbIE.
JTactoHorne u KutoobpasHble.
[MapHOKONbITHbIE n

HenapHokonbiTHble. MpumaTthl™.
Cemenctea oTpsga XuLHble:
cobaybn,  KOWaybW,  KyHbW,
MeLBeXbW.

3HayeHne MnekonuTawLWnx B
npupoge W XW3HU 4YeroBeka.
MnekonuTatowme —
nepeHoOCHYMKN BO3byauTenen
onacHblx 3abonesaHun. Mepsbl
©60opbObI C rpbl3yHaMun.
MHoroobpasne mnekonuTaroLwmx
pPOOHOrO Kpasi.

O6cyxaeHue ponu
MneKonuTamLwmx B npupoae
N XXU3HN YenoBekKa.
OnucaHue ponu goMaluHnX
YKMBOTHbIX B XO351MCTBEHHOMN
JesaATenbHOCTU NMoaen

Paspen 4. PazButue XXMBOTHOro Mmpa Ha 3emne

15

PasButue
YXMBOTHOIO
Mupa Ha 3emne

0,5

3OBOMOLMOHHOE passuTune
XUBOTHOMO Mupa Ha 3ewmne.
YcnoxHeHne KUBOTHbIX B
npouecce 3BOJTOLUMN.
J[lokazaTtenbcTBa
3BOMOLMOHHOIO pas3BuTus
XMBOTHOIO Mupa.
NaneoHTOonornsa. lckonaemble
ocTaTKu YXWUBOTHbIX, nx
n3yyeHme. MeTtoabl UM3y4veHus
nckonaeMblix OCTaTKOB.
PectaBpauus ApEeBHUX
XUBOTHbIX.

«Kusble M“cKornaemble»

XMBOTHOIo Mmupa.

Kn3Hb XMBOTHbLIX B BOAeE.

Ob6BbACHEHMe YCITOXHEHMS
OpraHu3auuu >XMBOTHbIX B
X04e 3BOSIHOLMM.
O6cyxaeHue NpuyimH
3BOJOLMOHHOIO pa3BuTUA
OpraHn4eckoro mupa.
BbisiBneHue uepT
npucnocobneHHOCTH
XMBOTHbIX K cpegam
obuTaHus.

OnucaHue nNo pucyHkam,
CXemaM 1 OCTaHKaM
BbIMEPLUMX XXUBOTHbIX.
O6cyxaeHue npuynH
COXpPaHEHMS Ha NPOTSKEHUMN
MUSIMOHOB NET B

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




OOHOKNETOYHbIE )KMBOTHbIE.
MpoucxoxaeHne
MHOIOKNETOYHbIX XVUBOTHBbIX.
OcHoBHble 3Tanbl  3BOMOLUUN
©ecno3BOHOYHbIX. OcHoOBHbIe
aTanbl 3BOMIOLNK NMO3BOHOYHbIX
XVUBOTHBbIX. BbimepLune
KUBOTHbIE.

HEN3MEHHOM BUAE OKUBbIX
nckonaembix». OBnageHue
npunémamm paboTbl C
Buonormyeckomn
NHdopmauunen n eé
npeobpasoBaHue

Pazpen 5. )KuBoTHbIe B NpupoaHbIX coobecTBax

16

XnBoTHbIE B
NPUPOAHbIX
coobLecTBax

XuBOTHbIE M cpega obuTaHus.
Bnusanune ceeta, Temnepatypbl 1
BMaXHOCTM  HA  XXMBOTHbIX.
[MprcnocobreHHOCTb KUBOTHbBIX
K ycnoBusm cpefbl obutaHus.

MMonynsaumm  >XMBOTHBLIX,  UX
xapaktepuctukn. OOUHOYHBIA Y
rpynnoBown obpas XU3HW.
B3anMmMocBA3N XMBOTHBLIX Mexay
cobowu n c Apyrumu
opraHuaMamu. luwesble CBA3M

B MpuvpogHoM  coobuiecTse.
MNMuwesble YPOBHM,
aKonornyeckas nMpamuga.
okocuctema.

KVBOTHbLIM MUP NPUPOAHBLIX 30H
3emnu. OcCHOBHbIE
3aKOHOMEPHOCTH

pacnpefeneHns XuBOTHbIX Ha
nnaHete. ®ayHa.

OnucaHwme cpep obutaHus,
3aHUMaeMbIX XXUBOTHbIMW,
BbIsIBNIEHNE YepT
npucnocobreHHOCTH
XMBOTHBIX K cpee obuTaHus.
BbisiBneHue B3anMocBs3un
XWBOTHbIX B NPUPOAHbIX
coobLecTBax, Lienm u cetu
NUTaHUA.

YcTaHoBneHue B3anMOCBA3N
XXMBOTHbIX C pacTEHUSIMN,
rpudamu, nuwanHnKaMmmn u
BGakTepmsiMn B NPUPOLHbIX
coobLliecTBax.

OnucaHune X1BOTHbIX
NPUPOAHbLIX 30H 3eMIu.
BbissBneHne oCHOBHbIX
3aKOHOMEPHOCTEN
pacrnpoCTPaHEHUS XXNBOTHbIX
no nnaHete.

O6ocHoBaHue ponu
XMBOTHbIX B NPUPOAHBLIX
coobuiecTBax.

O6cyxaeHue ponu Hayku o
XMBOTHBIX B MPaKTU4ECKOWN
AEeATENbHOCTM Noaen.
AprymeHTupoBaHue

Bbubnnoteka LLIOK
https://m.edsoo.ru/7{418886




OCHOBHbIX NPaBuI
noBeaeHns B NpMpoae B
CBSA3M C 6epexHbIM
OTHOLLEHMEM K XXMBOTHOMY

MUpy

Pasgen 6. )KuBoTHbIe 1 yenoBek

17

XXNBOTHbIE U
yenosek

Bos3genctBue  4enoBeka  Ha
XMBOTHbIX B NpMpoae: NpsiMoe U
KOCBEHHOE. [MpombicrioBble
XXWBOTHbIE (pbIBONoOBCTRO,
oxoTta). BepeHve npomebicna
XXUBOTHbIX Ha OCHOBE Hay4HOro
nogxoaa. 3arpsisHeHue
OKpy>KatoLLleun cpeabl.
OpomaluHuBaHue XWUBOTHbIX.
Cenekuus, nopoppbl,
NUCKYCCTBEHHbIM OT6Op, Ankue
npeakn OOMaLIHUX >KUBOTHbIX.
3HayeHne AoOMaLLUHUX XUBOTHbIX
B XXN3HU 4enoBeka. YKMBOTHbIE
CENbCKOXO3SNCTBEHHbIX Yroaun.
MeTogbl 60pbbbl C XXMBOTHLIMK-
BpeauTensamu.

Mopopn Kak ocobas
NCKyCCTBEHHas cpena,
co3gaHHas YeJTOBEKOM.
CWHaHTpONHbIE BUAbI
XVUBOTHbIX. Ycnosus nx

obutaHua. becno3BoHOYHbIE U
NO3BOHOYHbIE XVUBOTHbIE
ropoga. Agantaums XXUBOTHbIX K
HOBbIM YCNoBUSIM.
PekpeaunoHHbIN npecc Ha
KMBOTHbLIX AWKUX BWOOB B
YCroBUSIX ropoaa.
bes3Hag3opHble JomallHue

MpumeHeHue
Bronornyecknx TepMMHOB U
MOHATUI: OAOMaLLHMBaHWE,
cenekuus, nopoaa,
NCKYCCTBEHHbIN 0TOOP,
CVMHaHTPOMHbIE BUAbI.
Ob6BbsACHeHMe 3HaYeHns
AOMALLHUX XXUBOTHbIX B

npupoane n XmM3Hum 4yeroBeka.

Ob6ocHoBaHMe MeToaoB
©opbbbI C KMBOTHBIMU-
BpeanTensmu.

OnuncaHue CUHAHTPOMHbIX
BMOOB 6€CNO3BOHOYHbIX U
NMO3BOHOYHbIX XMBOTHbIX.

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




XVBOTHbIE. [MUTOMHUMKN.
BoccTaHoBneHne 4UCNeHHOCTU
peaknx BUAOB XUBOTHbIX: 0CO60
OXpaHaeMble NpUpPOAHbIe
Tepputopun (OOMT). KpacHas
KHUra Poccun. Mepsl
COXpPaHEHWSs XXMBOTHOIO Mupa.

— —h
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B
1 BeegeHve 3 0 0 Buonorns kak Hayka u meTtoabl | OnpeaenstoT NOHATUS, bornbwasa sHumnknonegms

eé wuccrnepoBaHua. [loHATue
«KU3HbY. CoBpemeHHble
Hay4yHble NpeacTaBfeHnss o
CYLLHOCTU  >XM3HW. 3HayeHue
Buonormnyeckomn HayKu B
DEeATenbHOCTU YenoBeka

dopmupyemble B xone
N3y4yeHus TeMbl: «buonorms»,
«MUKOMOrusi», «dGpronornsy,
«anbronorms»,
«naneoboTaHuka,
«reHeTukay, «bnodunsnkay,
«Broxnmmsy,
«pagunobuornorunay,
«KocMmuyeckas bruonormnay.

Kupunna n Medoauns
(anekTpoHHOE y4ebHoe
nsganne),2009




XapakTepuayrT G1Monornio
KaK HayKy O XXMBOW npupoae.
PackpbiBaloT 3Ha4yeHne
Bronormyecknx 3HaHun B
COBPEMEHHOM XU3HW.
MpuBoAAT NnpumepbI
npodgeccuin, CBA3aHHbIX C
BGuonoruen.

BeceayroT C okpyxatroLwmmm
(poacTBeHHMKaMu,
3HaKOMbIMU,

CBEPCTHUKaMMn) O
npodpeccusix, CBA3aHHbIX C
BGuonoruen.

FoToBAT NpeseHTaumm O
npodgeccusax, CBA3aHHbIX C
Buonornen, NCNonb3ys
KOMMbIOTEPHbIE TEXHONOIMNN

MonekynsapHbIN
YPOBEHb

10

KayecTBeHHbIN CKa4oK oT
HEXMBOWM K >XMBOW npupoae.
MHoromonekynsapHble
KOMMMEKCHbIE cuctembl (6enku,
HYKIENHOBbIE KMCNOThl,
nonucaxapwabl).
Katanusatopsl. Bupycel.

OnpenensaroT NOHATUA,
dopmupyemble B xoae
N3y4eHUst TEMbI:
«OpraHn4yeckme BeLLecTBa,
«Benkny, «HyKnenHoBble
KUCNOTbI», «YrneBoabl»,
«KUpbI (MMNuabl)»,
«Buononumepsbl»,
«MOHOMEPbI».
XapakTtepusyrot
MONEKYNSPHbIN YPOBEHb
OpraHu3auuu XXnBoro.
OnucbiBalOT 0COBGEHHOCTH
CTPOEHMUS OPraHNYeCcKmx
BELLEeCTB kak buononnuvepos.
OOBACHAIT NPUYMHDI
N3y4YeHnsi CBOMNCTB
OpraHN4yecKnx BeLLecTB
MMEHHO B COCTaBE KNeTKM;

Bonbluas sHuuknoneausa
Kupunna n Medogus
(anekTpoHHOE y4ebHoe
nsgaxue),2009




pa3Hoobpasns CBONCTB
BruononnmepoB, BXOOSALINX B
COCTaB >XMBbIX OPraHN3moB.
AHanuM3npyroT TEKCT
y4yebHuKa c Lenbto
CaMOCTOATENBHOIO
BbIsIBIEHNSA BUONOrnM4ecKnx
3aKOHOMEPHOCTEN

KneTouHbin
YPOBEHb

14

OcCHOBHbIE NONOXEHUS
KnetouyHon Teopun. Knetka -—
CTPYKTypHas n
yHKUNOHanbHas eanHuua
XKU3HW. lMpokapunoThbl n
aykapuoTbl.  ABTOTpOdbI n
retepoTpodbl. XuMnyeckum
cocTaB KNeTKn n ero
NocTosiHCTBO. CTpPOEHne KNeTKu.
®yHKkumn  opraHongos. OBMeH
BELLECTB U 3HEpPrMm — OCHOBa
XN3HeaenaTenbHOCTH KNeTKu.
OHepreTMyeckme BO3MOXHOCTHU
KNeTKN. AspobHoe n
aHaspobHoe abixaHue. Poct un
pasBuUTUE, >KU3HEHHbIE LMKIbl
knetkn. OOWMe noHATUA O
AeneHnn KneTkn (MMTo3, Menoas).
[lemMoHCTpaunn moaenn KneTku;
MUKpOnpenapaTtoB MuTo3a B
KneTkax KOpeLLKoB nyka;
XPOMOCOM; moaenen-
annnekaumin, UnnCTPUPYHLLUX
AeneHne KneTku; paclienneHus
nepekncu Boaopoaa C NOMOLLbH
depMeHTOB, coaepXalmxcsa B
XMBbIX KNeTKax.

OnpenensaroT NOHATUA,
dopmupyemble B xoae
N3y4eHUst TEMbI: «KNeTKay,
«MeToAbl N3YyYEHUS KNETKNY,
«CBETOBasi MUKPOCKOMNSAY,
«3NEeKTPOHHas
MUKPOCKOMNUSI», «KNeTo4Has
Teopusy.

XapaKTepu3yroT KNneTKy Kak
CTPYKTYPHYIO 1
YHKUMOHANbHYO eaNHULY
XWU3HW, €€ XUMUYECKNIA
COCTaB, METOAbI N3yYEHUS.
OGBACHSAKT OCHOBHbIE
NOSTOXKEHNA KNETOYHOMN
Teopuu.

CpaBHMBAaKOT NPUHLMNMbI
paboTbl 1 BO3MOXHOCTHN
CBETOBOW U 3NEKTPOHHOM
MMKPOCKOMNYECKOWN TEXHUKU

Bonbluas sHuuknoneaunsa
Kupunna n Mecogus
(anekTpoHHOE y4ebHoe
nsgaxue),2009

OpraH13meHHbI
N ypOBEHb

13

Becnonoe "
pasMHOXeHue

nonosoe
OpraHM3moB.

OnpepensaloT NOHATUSA,
dopmMmupyemble B xoae

Bornbwaga sHumnknonegms
Kupunna n Medogus




[Monosble KNeTKu.
OnnogoTBopeHMe.

NuonBnayansHoe passutune
OpraHn3moB. OcCHOBHblE
3aKOHOMEPHOCTHU nepegaym

HacnegCcTBEHHOW MHGOPMaLUK.
leHeTMyeckad HenpepbIBHOCTb
KU3HW. 3aKoHOMepHOCTU
N3MEHYNBOCTN.

N3y4YeHUst TEMbI:
«pasMHOXeHue
opraHm3moBy, «becnonoe
pasMHOXeHUne»,
«MNOYKOBaHMEY, «AeneHne
Tena», «Cnopbly,
«BeretaTtuBHOE
pa3MHOXEHUE», «MorioBoe
Pa3MHOXEHNEe», «rameTbl»,
«repmadopoauTbl»,
«CEMEHHUKNY, «AUYHUKNY,
«cnepmaTtosoungbly,
CSAVLEKNETKMY.
XapakrtepusyroT
OpraHN3MEHHbIN YPOBEHb
OopraHu3auum XnBeoro,
npouecckbl 6ecnosioro u
MOSIOBOro pasMHOXeHWs,
CPaBHUBAIOT UX.
OnucbiBaroT Cnocobbl
BEreTaTMBHOIO pas3MHOXEHUs
pacTeHun.

MpuBoAAT NpumepbI
OpraHn3mos,
pa3MHOXarLMXCS NOSTIOBbIM
n 6ecnonbiM NyTem

(anekTpoHHOE y4ebHoe
nsgaxue),2009

MonynaunoHHO
- BUOOBOWM

Bua, ero kputepun. CTpyktypa
Buga. [llonynauusa — dopma
CyLLIeCTBOBaHUSA

BMaa. Qkonormsa  Kak  Hayka.
Okonornyeckme akTopbl.

OnpenensAoT NOHATUA,
dopmMmunpyemble B xoae
N3yvyeHna TemMbl:. «BUO»,
«MOPGONOrMyecKni
Kputepun sugay,
«@PU3NOSIOrNYECKUI KpUTEPUI
BMUOA», «r€EHETUYECKUI
Kputepun sugay,
«9KOMNOTMYECKNUN KpUTEepun
Buga», «reorpadpuyeckmn

Bonbluas sHuuknoneausa
Kupunna n Mecogus
(anexkTpoHHOE yyebHoe
nsgaxme),2009




KpuUTepuin Buaa»,
«UCTOPUYECKNIN KpUTEPUN
BMaa», «apeany,
«Monynaunsa», «CBONCTBA
nonynsunny, «dbnotnyeckne
coobuiecTar.

[aroT xapakrepucTuky
Kputepues Bnaa,
NonynsiUMOHHOWN CTPYKTYpPbI
BMaa.

OnucbIBaKOT CBONCTBA
nonynaumin.

O6BbACHAIT POonb
penpoayKTMBHOM N30MsLUMn B
nogaepXaHum LenocTHOCTH
BMaa.

BbinonHaT nabopaTtopHyto
paboTy MO NU3y4YeHUo
MOPdOSI0rMYeCcKoro Kputepus
BMaa.

OKOCUCTEMHbIN | 6 BuoueHos n akocuctema. | OnpeanensaroT NOHATUS, bornbwaga sHumMknonegms
YpOBEHb BuoreougeHos. Bsanmocsasb | popmupyemMble B xoae Kupunna n Medoauns
nonynsumn B BuoreoueHo3e. | U3y4eHNs TeMbI: (anekTpoHHOE y4ebHoe
Llenn nutaHmsa. O6meH BewlecTs, | «bnotnyeckoe coobliectsoy, | nsgaxme),2009
NOTOK N MpeBpaLleHne aHeprum | «bnoueHo3», «3KoCUcTemMa,
B ouoreoueHose. | «BMoreoLeHo3.
MckyccTBeHHble GuoreoueHosbl. | OnMcbIBaKOT 1 CPaBHUBAKOT
OKOSorMyeckme CyKLeccun. 9KOCUCTEMbI Pa3fNYHOro
YPOBHS.
MpuBoaaT npumepsbl
9KOCUCTEM Pa3HOro YpoBHS.
XapakTepusyrT akBapuym
KaK MCKYCCTBEHHYO
9KOCUCTEMY
BuocdepHbin 12 Buocthepa n e€ cTpykTypa, | OnpeaensaroT NOHATUSA Bonblaga sHuuknoneagms

YPOBEHb

CBOWCTBA, 3aKOHOMEPHOCTMW.

«Bbnocgepar, «BogHas

Kupunna n Medogus




KpyroBopoT BeLlecTB 1 3Heprum
B Ouocdepe. Ikonormyeckue
Kpu3uncel.

OCHOBHblE MNONOXEHUA Teopun
aponounn.  [Bmxywime  cunbl
9BOSOUNN: HACNeACTBEHHOCTb,
N3MeH4MBOCTb, Oopbba 3a
CyLLIeCTBOBaHNE, €CTECTBEHHbIN
oTbop. [lpucnocobneHHocTb W
eé OTHOCUTESIbHOCTb.
ckyccTBeHHbIV oTbop.
Cenekums. ObpasoBaHne BMaOB

- MUKPO3BONIOLMS.
Makpoasontoum4.
[eMoHcTpaunn XUBbIX
pacTeHuin n XWBOTHbIX,
repbapues n Konnekumm,
UNAOCTPUPYHOLLNX
N3MEHYNBOCTb n
HacnenCTBEHHOCTb,
NPUCNOCOBNEHHOCTD,
pesynbTaTbl NCKYCCTBEHHOIO
oTbopa.

cpena», «Ha3eMHo-
BO3AyLUHas cpefav,
«MoYBay, «OpraHmM3mMbl Kak
cpena obutaHunay,
«MexaHun4eckoe
BO3OENCTBUEY, «(PUN3NKo-
XMUNYECKOe BO3OENCTBMEY,
«NepeMeLLiEeHnE BeLLLECTBaAY,
«FYMYC», «punbTpaums».
XapakTepusyrT 6uocoepy

KakK rno6aanyro OKOCUCTEMY.

MpuBoaaT npumepbl
BO3ENCTBUS KMBbIX
OpraHM3moB Ha pasfnyHbIe
cpenbl XU3Hu

(anekTpoHHOE y4ebHoe
nsgaxue),2009
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