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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o OMOJOTMM Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 00O, a Taxxke henepanpbHOU paboyeit MpOrpaMMbl BOCITUTAHUS.

[Iporpamma mo Ouonioruu HampaBjieHa Ha (opMUpOBaHHE ECTECTBEHHO-
HAy4YHOM TPAMOTHOCTH OOYYAIOIIMXCS M OpPTaHU3alUI0 M3Y4YeHUsT OMOJIOTHU Ha
JesTeIbHOCTHOM OCHOBE. B mporpaMme 1mo OMoJIOry YYUTHIBAIOTCS BO3MOKHOCTH
yaeOHoro mpenMera B peanusarnuu tpedoBanuiit PI'OC OO0 k mmaHUpyeMbIM
JUYHOCTHBIM U METaIlpeAMETHBIM pe3yibTaTaM OOYYCHHS, a TaKKe peaTu3aiius
MEXITPEIMETHBIX CBSI3€ €CTECTBEHHO-HAYUHBIX Y4€OHBIX MPEAMETOB HAa ypOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

B mporpamme mo OWONIOTHM ONPEACNAIOTCS OCHOBHBIE IIENTM HW3yYCHUs
OHOJIOrMK Ha YPOBHE OCHOBHOT'O OOILIEr0 00pa3oBaHus, IIIAHUPYEMBIE PE3YJIbTAThI
OCBOCHHSI TPOTpaMMbl IO  OWOJOTHW: JWUYHOCTHBIE, METAIlpPEeIMETHHIC,
npeaMmeTHole. [IpeaMeTHbIe MIIaHUpYEeMble PEe3YJIbTAaThl JAHBI NI KaXKJIOTO rojia
U3y4YeHUs! OMOJIOTUH.

buonorus pa3BuBaeT MpeACTaBICHUS O TO3HABAEMOCTH >KHBOW MPUPOJILI H
MeTomax €€ IMO3HAHMS, MO3BOJSET CHOPMHUPOBATH CHUCTEMY HAYYHBIX 3HAHUU O
YKUBBIX CUCTEMaX, YMEHHUS UX MOJIy4aTh, IPUCBAUBATH U IPUMEHSTH B )KU3HEHHBIX
CUTYaIIHsIX.

buonornyeckas mMoOAroToBKa OOECTIEUMBACT TMOHUMAHHE OO0YYaIOIIUMHUCS
HAyYHBIX TPUHITAIIOB YEJIOBEYCCKON MEATCIbHOCTH B TPUPOJEC, 3aKJIaIbIBACT
OCHOBBI 9KOJIOTHUECKOH KYJIbTYpHhI, 3I0POBOTO 00pa3a KU3HU.

[enssmMu wu3ydeHuss OMOJIOTUM HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
SIBJISTFOTCSI:

dbopMHpOBaHWEe  CHCTEMBbI 3HAaHWW O TpU3HAKaX W  MpoIeccax
KU3HEICATSIIbHOCTH OMOJIOTHYECKUX CUCTEM PAa3HOTO YPOBHS OpraHU3AIINH;

dbopMupoBaHUE€  CUCTEMbl  3HAHUM 00  OCOOEHHOCTAX  CTPOCHUS,
KU3ZHENIEATEIIbHOCTH OPraHN3Ma YEeJIOBEKa, YCIOBUSX COXPAHEHHS €T0 3/I0POBbS;

dbopMHpoOBaHUEe YMEHUW TMPUMEHATh METOJbI OMOJOTHYECKON HAyKH JUIs
U3YyYeHUS OMOJIOTUYECKUX CUCTEM, B TOM YHCJIE OpraHh3Ma YeJIOBEKa;

dbopMHpOBaHWE YMEHUH HCIOJIB30BaTh HWH(GOPMAIIMI0O O COBPEMEHHBIX
JTOCTIKEHUSIX B 00J1aCTH OMOJIOTHY ISl OOBSICHEHUSI TIPOIIECCOB U SIBICHUN KUBOU
MPUPOBI U KUZHEEATETLHOCTH COOCTBEHHOTO OpraHU3Ma;

dbopmupoBaHUEe yMEHUN OOBSACHATH POJIb OHOJIOTMH B MPAKTHYECCKOU
JESITEIbHOCTH JIIOZIeH, 3HaUeHNuEe OMOJIOTUYECKOTO Pa3sHOOO0pa3us i COXPaHCHUS
ounocdepsl, MOCIENCTBUS ASSITEIFHOCTH YeTIOBEKa B IPUPO/IE;



dbopMHpOBaHUE  DKOJIOTHYECKOW  KYJIBTYphl B  IENAX  COXPAaHCHHUS
COOCTBEHHOTO 37J0POBbSI M1 OXPaHbI OKPYKAIOIIEH CPEIbI.

JlocTikeHne 1esield mporpaMMbl 10 OMOJIOTUH OOECIIEYMBACTCS PEIICHUEM
CJIEIYIOLIUX 3a]1a4:

npuoOpeTeHrue  OOydyaloIUMHCS  3HAHUW O  JKUBOM  MPUPOJE,
3aKOHOMEPHOCTSIX CTPOCHHUSI, XKU3HEIEATCTLHOCTH W CPemnooOpasyromeld pou
OpPraHU3MOB, YEJIOBEKE KaK OMOCOITMAIBHOM CYIIECTBE, O POJIM OHMOJIOTHYECCKOU
HAyKHU B MIPAKTUYECKON JAESATEIBHOCTHU JIOJIEH;

OBJIAJICHUE YMEHUSMH TIPOBOJUTH HCCIEJOBAaHUS C MCIOJIb30BAHUEM
OMOJOTUYECKOTO O0OpYAOBaHUS U HAOJIONECHMSI 32 COCTOSHMEM COOCTBEHHOTO
OpraHu3Ma;

OCBOCHHE MPUEMOB PabOTHI C OMOJOTMYECKONH MH(POPMALIMEH, B TOM YHCIIE O
COBPEMEHHBIX JOCTIDKCHUSX B 00JACTH OMOJIOTHH, €€ aHadu3 U KPUTHYECKOEe
OIICHUBAHUE;

BOCITUTAHNE OMOJIOTUYECKH M SKOJOTUYECKH TPAMOTHON JTMYHOCTH, TOTOBOM
K COXpaHEHUIO COOCTBEHHOTO 37I0POBbsSl U OXPaHbl OKPYKAIOLIEH CPEIbI.

OO611ee YKClIo YacoB, OTBEJICHHBIX JJIA M3YYEHHs] OMOJOTUM, COCTaBIsIeT 238
yacoB: B 5 kiacce — 34 daca (1 gac B Henento), B 6 kinacce — 34 yaca (1 yac B
Hezeno), B 7 kiacce — 34 vaca (1 yac B Hezento), B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).

[Ipenyaraemerii B mporpamMMme IO OHOJIOTHH TIEpEYeHb JAOOPATOPHBIX H
MPaKTUYECKUX pPabOT SBIAETCS PEKOMEHJATEIbHBIM, YUYUTEIb JEJaeT BBHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
O0COOCGHHOCTEH  OOydYarommxcs, CHHUCKa  OKCICPUMEHTAIbHBIX  3aJIaHHH,
npejiaraéMbiX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO K3aMEHa 10 OMOJIOTHH.



COAEPXKXAHUE OBYUEHUA

5 KUIACC

1. buoJsorusi — HaykKa 0 »KMBOW NpPUPOIE

[Tonsitue o xu3Hu. [Ipu3HAKM KUBOro (KJIETOYHOE CTPOECHHUE, MUTAHHE,
JbIXaHUE, BBIJCICHHE, POCT U Apyrue npusHaku). OOBEKTbl KUBOH M HEKUBOU
IIPUPOABL, X CpaBHEHHE. JKHBas U HE)KHUBask IPUPOAA — EAUHOE LIETIOE.

buonorus — cucrema Hayk o *xuBOM npupoje. OCHOBHBIE pa3eibl ONOJIOTUH
(OoTaHMKa, 300J10TUS, SKOJOTHS, LUTOJOTUS, aHATOMMSI, (PU3HMOJIOTHS U JIPYrUe
pazaensl). [Ipodeccun, cBs3aHHBIE ¢ OHOJOTHEH: Bpau, BETEpHHAP, ICHXOJIOT,
arpoHoOM, XHBOTHOBOJ H japyrue (4—5 mpodeccuit). CBsi3b OMOIOTUN C APYTUMHU
HayKamH (MaTemaTHka, reorpadus u npyrue Hayku). Poias OGuonoruu B mo3HaHUU
OKPY’aIOILIEro MUpa U NPAKTUYECKOMN NEATEIbHOCTH COBPEMEHHOIO YEJIOBEKA.

KaOuner Owonorun. IlpaBuna mnoBeneHuss U pabOThl B KaOUHETE C
OMOJOTMYECKUMH MMPUOOPAMU U MHCTPYMEHTAMH.

buonornyeckue TEpMHUHBI, TOHIATHS, CUMBOJIbI. VICTOUHUKN OMOJIOTUYECKUX
3HaHui. Ilouck wuHpoOpMauuM € UCHOIB30BAHUEM PAZIUYHBIX HCTOYHUKOB
(Hay4HO-TIOIyJIIpHAs IUTEpaTypa, CIPaBOYHUKH, IHTEpHET).

2. Metoabl M3y4eHUsi ;KMBOI NPUPOABI

HaydHble MeTONIbl M3y4Y€HHUs XKUBOW MPUPOJBI: HAOIIOIECHUE, IKCIIEPUMEHT,
onucaHue, uMepeHue, kiaccuduxanus. IIpaBuia paboTel ¢ yBEIUYUTENBHBIMU
npudbopamu.

Meton onucanus B OMOJOTMH (HArJISIHBINA, CIOBECHBIH, CXEMATHUYECKHI).
Meton uzmepenus: (MHCTpYMEHThI u3Mepenusi). HabnroaeHue u d3KCepuMEHT Kak
BEJIyIIHNE METObI OMOJIOTHH.

Jlabopamopuvie u npakmuueckue pabomot

N3ydyenue nabopaTOpHOro oOOOpYyIOBaHUS: TEPMOMETPHI, BECHI, YAaIIKU
[Tetpu, mpoOupku, meH3ypku. [IpaBuna paboTel ¢ 000pYyI0OBaHHEM B HIKOJIHLHOM
KaOuHeTe.

O3HaKOMIJIEHHE C YCTPONCTBOM JYIbl, CBETOBOI'O MHMKPOCKOMA, MpaBHIIA
pabOTHI C HUMH.

O3HaKOMJIEHHE C PAaCTUTEIbHBIMU U )KUBOTHBIMU KJIETKaMU: ToMarta u apOy3a
(HaTypanbHble Tpenaparbl), HHPY30pun Tydeabku ¢ TUIAPbl  (TOTOBBIE
MUKpOIpenapaThl) ¢ MOMOIIbIO JYIIbl 1 CBETOBOTO MHUKPOCKOTIA.

IKCKypcuu uiu 6U0e0IKCKypcuu

OBnaneHue MeETOJaMU M3y4YEHHUS JKUBOM NpHUPOIbI — HAOIIOJEHUEM U
HKCIIEPUMEHTOM.

3.  OpraHu3Mbl — TeJ1a KUBOM NPUPOBI

[Tonsitue 00 opranusme. [osinepHbie U sinepHble opranu3Mmbl. Kietka u eé
oTkpbiTHEe. KileTouHOe cTpoeHue opraHu3MoB. LluTonorus — Hayka O KJETKE.



Knerka — HauMeHbIIasl €IMHULIA CTPOEHUS MU >KU3HEAECATEIBHOCTH OPraHU3MOB.
VY CTpOKCTBO YBETMYUTENBHBIX TPUOOPOB: JTyNbl U MUKpOCcKona. CTpOEHHUE KIIETKU
II0J1 CBETOBBIM MUKPOCKOIIOM: KJIETOYHAsl 000JI0YKa, LIUTOIIa3Ma, Spo.

OOHOKIIETOYHBIE M MHOTOKJIETOUYHBIE OpraHu3Mbl. KieTku, TKaHHW, OpraHsbl,
CUCTEMBI OPTaHOB.

KuznenesarenbHOCTh OpraHu3mMoB. OCOOEHHOCTH CTPOEHUS W IPOIIECCOB
KHU3HEICITEIIbHOCTH y PACTEHHM, )KUBOTHBIX, OakTepuil U rprOOB.

CBoiiCTBa OpraHU3MOB: [HTAHUE, JbIXAaHWE, BBIACICHUE, JBUKCHHUE,
pPa3MHOXKEHHUE, PA3BUTHE, PA3APAKUMOCTh, MPHUCIOCOOJIEHHOCTh. OpraHusm —
€AUHOE LETIOE.

Pa3HooOpa3ue opraHm3mMoB W HX Kiaccudukamus (TaKCOHBI B OHOJIOTHH:
LApCTBa, TUMBI (OTAEIbI), KJIACChl, OTPAIbI (MOPSAKU), CEMENCTBA, POJIbI, BUIBL.
bakrepun u Bupychl Kak (OpMbI KU3HHM. 3Haue€HUE OaKTepud U BUPYCOB B
IIPUPOJE U B )KU3HU YEJIOBEKA.

Jlabopamopnvie u npakmuueckue pabomaul

M3yyeHue KIETOK KOXXMIIbI YEIIyd JIyKa IOJ JyNod W MHUKPOCKONOM (Ha
PUMEPE CAMOCTOSITENBHO MPUTOTOBIEHHOTO MUKPOIIpEapaTa).

O3HakOMIIEHHE C TPUHIMIIAMU CUCTEMATUKH OPTaHU3MOB.

Habmroienue 3a notpeOaeHreM BObl PACTEHUEM.

4. OQpraHu3Msbl U cpea 00MTAHUSA

[lonarue o cpene oOutanus. BomHas, Ha3eMHO-BO3/yIlIHAs, MOYBEHHas,
BHYTpUOpraHU3MeHHasi cpeabl obutanud. llpencraButenu cpen oOuUTaHus.
OcobenHoctu cpen oOutanust opranu3moB. [IpucnocobneHuss OpraHu3MoB K cpesie
obutanus. Ce30HHbIE U3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamopuwie u npakmuueckue padomoi.

BoisiBieHne npucnocoOieHud OpraHu3mMoB K cpelae obOutanus (Ha
KOHKPETHBIX MPUMEPAX).

IKCKypcuu uiu 6U0e0IKCKypcuu.

PacturenbHbIN 1 )KUBOTHBIN MUP POJIHOTO Kpasi (KpaeBeleHue).

5. Ilpupoanbie coo0IIECTBA

[lonatue o mnpupogHOoM cooOiecTBe. B3auMOCBSi3M  OpraHu3MOB B
npuUpoJHbIX cooOuiecTBax. IlumieBsie cBsi3u B cooOmiectBax. [luiieBbie 3BEHb,
nenu W ceru nurtaHus. llpomsBoauTenu, NOTpeOUTENH U pa3pyLIUTENU
OpraHMYecKUX BEUIECTB B MPHUPOAHBIX cooluiecTBax. I[Ipumepbl TPUPOAHBIX
coo0111eCcTB (Jiec, Py, 03€po U APYyTrue MPUPOIHbIE COOOIIECTRA).

HckyccTBeHHBIE COOOIIECTBA, UX OTIUYUTEIbHBIC MPU3HAKUA OT MPHUPOIHBIX
coobmiecTB. I[IpuumHBl HEYCTOWYMBOCTH MCKYCCTBEHHBIX cooOmiecTB. Posb
UCKYCCTBEHHBIX COOOIIECTB B KU3HU YEJIOBEKA.



[Tpuponusie 30HbI 3emin, ux oburarenu. diaopa u payHa TpPUPOIHBIX 30H.
JlanamadTel: IPUPOIHBIC U KYIBTYPHBIE.

Jlabopamopnsle u npakmuyeckue paoomeul.

W3yyeHue HUCKYCCTBEHHBIX COOOINECTB M HMX oOuTarenei (Ha mpumepe
aKBapuyMa U JIPYTHX UCKYCCTBEHHBIX COOOILIECTB).

IKCKypcuu unu 6u0eoIKCKypCuu.

N3yuenne mpupoIHbIX cOOOIIeCTB (Ha MpuUMepe Jieca, 03epa, Npyaa, Jyra u
JTPYTUX TPUPOJIHBIX COOOIIECTB. ).

N3yyeHue ce30HHBIX SBJICHUN B KU3HU MPUPOJIHBIX COOOIIECTB.

6. KuBasi npupoaa v 4eJ0BeK

W3MeHeHuss B MpUPOJE B CBSI3U C Pa3BUTHEM CEJIBCKOTO XO3SICTBA,
IIPOU3BOJICTBA U POCTOM YMCJIEHHOCTU HaceJeHUs. BiusiHue dyenoBeka Ha JKHUBYIO
IPUPOSLY B XOJ€ UCTOPHUH. [ 100anbHbIE HKOJIOTHYECKUE POOJIEMbl. 3arps3HeHHe
BO3/yLIHOW U BOJHOW 000J04YeK 3eMiH, MOTEPHU MOUB, UX NpenoTBpauieHue. [lytu
COXpaHeHUs1  OHMOJIOTMYECKOTro  pa3HooOpaszus.  OxpaHseMmMble  TEPPUTOPHH
(3armoBeIHUKHU, 3aKa3HUKHW, HAIIMOHAJIbHBIC MapKH, MaMsITHUKHU Tpupobl). KpacHas
kHura Poccuiickoit ®enepannu. OCo3HaHKE )KU3HA KaK BEITUKON HEHHOCTH.

Ilpakmuueckue padbomul.

[TpoBenenue akuuu no yoopke mycopa B OimkaiiiieM Jiecy, mapke, CKBepe
WJIU Ha MIPUIITKOJIBLHON TEPPUTOPUH.

6 KIIACC

1. Pacrure/ibHBIN OPraHu3M

boranunka — Hayka o pacteHusix. Pazpenbl 0oTtaHuku. CBsS3b OOTAaHHMKHU C
JIPYTUMU HayKaMu U TeXHUKOM. OO1re Npu3HaKy pacTEHUN.

Pa3HooOpa3ue pacrteHuil. YpoBHU OpPraHM3alliyd PacTUTEIHLHOTO OpraHu3Ma.
Beicmme u Hu3mme pacreHns. CropoBble U CEMEHHBIE PACTEHHUSL.

PacturenpHas knerka. M3ydyeHue pacTUTENBbHOM KIETKHA II0J CBETOBBIM
MUKpPOCKOIIOM:  KJIETOYHass  00O0JouKa, sApo, LUTOoIazMa  (IJIacTHBbI,
MUTOXOHJPHH, BaKyOJId C KJIETOYHBIM COKOM). PactutenbHble TKaHU. DYHKIUU
PaCTUTEIBHBIX TKAHEH.

Oprasbl U CUCTEMBI OpraHoB pacTteHuil. CTpOEeHHE OpPraHOB PaCTUTEIBHOIO
OpraHu3Ma, UX poJib U CBSI3b MEXK]Y COOOIA.

Jlabopamopuvie u npakmuyeckue padomoi.

M3ydeHne MUKPOCKOIIMYECKOTIO CTPOEHUS JIMCTA BOJHOIO PACTEHUS JIIOJEH.

N3yuenue CTpOCHUA PaCTUTENBHBIX TKaHEu (ucnoJIb30BaHKE
MUKpPOMpEnapaToB).

W3yyeHue BHEIIHEro CTPOCHMSI TPABSIHUCTOTO IIBETKOBOIO pacTeHus (Ha
YKUBBIX WIHM TepOapHbIX SK3EMIUISIpaxX pacTEHUI): MACTYIIbs CYMKa, pellbKa JUKas,
JIOTHUK €KUM U APYTUE PACTEHUS.



OOHapyXeHUuE HEOPTraHUYECKUX U OPraHUYECKHUX BEIIECTB B PACTECHUHU.

IKCKypcuu unu 6u0eoIKCKypCuu.

O3HaKOMIIEHHE B PUPOJIE C IBETKOBBIMU PACTEHUSIMHU.

2. CtpoeHne u MHOT000pa3ue MOKPHITOCEMEHHBIX PACTEHU A

Crpoenue cemsH. COCTaB U CTPOEHUE CEMSH.

Buapl KOpHEN U TUIIBI KOPHEBBIX cUcTeM. Buaonsmenenus kopuen. Kopens —
OpraH IOYBEHHOrO0 (MUHEpAJIbHOro) NHUTaHHWs. KOpHM M KOpPHEBBIE CHCTEMBI.
BHelmHee n BHYTpeHHEE CTpOEHHME KOpHs B CBsi3U C ero ¢yHkuusmu. KopHesoii
yexJmK. 30HbI KOpHA. KopHeBble Bosocku. Poct kophs. Ilormomenne KOpHIMU
BOJIbI 1 MUHEPAJIBHBIX BEIIECTB, HEOOXOAUMBIX PACTEHHIO (KOPHEBOE JaBJICHUE,
ocMmoc). BunonsMeHnenrne KopHen.

[lIober. PasButue mnoGera u3 mnouku. CtpoeHue crebns. Boemnee wu
BHYTPEHHEE CTpOCHUE JHcTa. BuaonsmeHeHus MmoOEroB: KOPHEBUILE, KIyOeHb,
aykoBuna. Ux ctpoeHue, OMojorudeckoe W xo3siiicTBeHHOe 3HaueHue. [lober u
nouku. JlucropacnosiooxkeHre U JUCToBast Mo3auka. CTpoeHne U (PyHKUUU JIUCTA.
[Ipoctbie W cHoXHble JHCThS. BugonsMeHeHus JmcTbeB. (OCOOEHHOCTH
BHYTPEHHETO CTPOCHHMS JIUCTA B CBA3U C €ro (PyHKUUSMHU (KOKHIIA U YCThUIIA,
OCHOBHAsI TKaHb JINCTA, IPOBOAAIINE ITyYKH). JIUCT — OpraH BO3yIIHOTO IUTAHMUS.

Crpoenue u paszHooOpasue userkoB. Couerus. Ilnoasl. Tumsl 11070B.
PacnipocTpaneHue 110/10B U CEMSIH B IIPUPOJIE.

Jlabopamopuwle u npakmuueckue padomol.

N3ydyeHne CTpOEHHsI KOPHEBBIX CHUCTEM (CTEp)KHEBOM M MOYKOBATOM) Ha
npumMepe repOapHbIX SK3EMIUISIPOB WM KUBBIX PACTECHHI.

N3yuyeHnne Mukponpenapara KJIeToK KOpHs.

O3HaKOMIIEHHE C BHEUITHUM CTPOCHHUEM JUCTHEB U JINCTOPACIIOIOKEHUEM (HA
KOMHATHBIX PACTEHUSX).

N3ydyeHne cTpOeHUs BEreTaTMBHBIX W T€HEPATUBHBIX MOYEK (Ha MpuMepe
CUPEHHM, TONOJIA U APYTHX PACTEHUN).

W3yyeHne  MHKpPOCKOMHMYECKOTO  CTPOE€HHMsI  JucTta  (Ha  TOTOBBIX
MUKpOIpenaparax).

PaccmarpuBanne MUKPOCKOTTMYECKOTO CTPOEHHUs BETKHU JiepeBa (Ha rOTOBOM
MHUKPOIIPENapare).

HccnenoBaHue cTpoeHUs! KOPHEBUIIA, KITyOHS, TyKOBHULIBI.

N3yyeHue cTpoeHus BETKOB.

O3HaKOMIIEHHE C Pa3IUYHBIMUA TUTIAMH COI[BETUH.

N3yyeHue cTpoeHust CeMsH IBYAOJbHBIX PACTEHUM.

N3yyeHue CTpoeHus: CEMsH OAHOI0JIbHBIX PACTEHUM.

3. 7ZKu3HeneATeJbHOCTH PACTUTEIBHOI0 OPraHu3Ma

OO0OMeH BelecTB y pacTeHuil



Heoprannueckue (Boaa, MHUHEpaJbHbBIE COJIM) U OpPraHUYECKUE BELIECTBA
(OenKu, KUPBI, YIIIEBObI, HYKJICUHOBBIE KHCIOTHI, BATAMHUHBI U IPYTHE BEIIECTBA)
pacTeHusi. MuHepanbHOE MUTAaHUE PACTEHUU. Y JOOpEHUSI.

IIuTanue pacreHus.

[lornmomenre KOPHAMH BOJBI M MHUHEPAIbHBIX BEHIECTB, HEOOXOJIMUMBIX
pactennio (KopHeBoe JaBieHue, ocmoc). [louBa, e€ miogopoaue. 3HayeHUE
00paOOTKM TMOuYBBl (OKyYHMBAaHHE), BHECEHHUS YAOOPEHUH, MPOPEKUBAHUS
MIPOPOCTKOB, MOJIMBA JJIS )KU3HU KYJIbTYPHBIX pacTeHH. [ maponoHuka.

®dotocunTes. JIucT — opran BO3AYUIHOTO NMUTAaHMs. 3HaUeHHE (POTOCUHTE3A B
MIPUPOJIE U B )KU3HU YETIOBEKA.

JIpIXaHNe pacTeHusl.

Jlpixanue kopHs. PbIxiieHHE TOYBBI I YIJIYYIIEHHS JbIXaHUS KOpHEH.
YcnoBus, NPEmSTCTBYIOIIME JBIXaHUIO KOpHEH. JIMCT Kak opraH JbIXaHus
(ycteuunblil anmnapar). [loctymienne B auct atmocdepHoro Bo3ayxa. CuibHas
3anbUIEHHOCTh BO3[yXa, KakK MPEMSITCTBUE IS AbIXaHus JMcTheB. Crebenb Kak
OpraH JbIXaHus (HaJIW4MUe YCTHHI] B KOXKHUIE, yeueBUYEK). OCOOCHHOCTH JIbIXaHHUS
pacTeHuil. BzauMocCBs3b IbIXaHHS pacTeHUs ¢ (POTOCUHTE3OM.

TpaHcnopr BewiecTB B paCTEHUM.

CBsI3p KJIIETOUHOTO CTpoeHusi crednst ¢ ero ¢yHkuusmMu. Poct crebns B
ey,  KinetouHoe cTpoeHue CTeOJisi  TpaBSHUCTOTO PACTEHUS: KOXKHUILIA,
IPOBOJSALIME MyYKH, OCHOBHAs TKaHb (mapenxuma). Kieroynoe ctpoeHue creds
JIPEBECHOT0 pacTeHus: kKopa (mpoOka, y0), KamOMii, ApeBEeCHHA M CepAIICBHHA.
Poct crtebns B TommmHy. IlpoBoasimue TkaHu KOpHS. TpaHCoOpT BOIBI U
MUHEpaJIbHBIX BEUIECTB B PACTEHUM (COCYIbl JPEBECHHBI) — BOCXOMSIIHNA TOK.
Hcnapenue BoAbl uepe3 cTedelb U JIMCThA (TpaHcnupanus). Perynsius ucnapeHus
BOJbl B PACTEHUU. BiusHNE BHEIIHUX YCJIIOBMM Ha MCIApeHue BOABL. TpaHCcHOpT
OpPraHUYECKUX BEILIECTB B PACTEHUHU (CUTOBHUJIHBIE TPYOKHU J1yOa) — HUCXOASAIIUN
ToK. IlepepacnpeneneHue W 3amacaHue BEIIECTB B pPAacTeHHUH. BrpiaeneHue y
pactenui. Jlucronan.

PocT u pazBuTHE pacTeHus.

[Ipopactanue ceMsiH. YCioBus NpopacTaHus ceMsH. lloaroroBka cemsiH k
noceBy. PazBurre npopocTKkoB.

OobpazoBatenbHble TKaHU. KoHyC HapacTaHus modera, pocT KOHUMKa KOPHSI.
Bepxyieunslii 1 BcTaBOUHbIA pocT. PocT kopHs 1 cTeOsis B TOJIMIMHY, KaMOUH.
OOpa3oBaHue rOAMYHBIX KOJEI Y APEBECHBIX pacTeHuil. BiusHue guroropMoHoB
Ha POCT pacteHus. PocToBbie nBMKEeHUS pacTeHuid. Pa3sutre mobera u3 movkwu.

Pa3smHoxeHne pacteHuil u ero 3HaueHHe. (CeMeHHOe (T€HEepaTUBHOE)
pasMHOKeHue pacteHuil. [lBetkn wu conBetrus. OmnbuieHue. IlepekpécTHoe



ombUIeHHE (BETPOM, IKUBOTHBIMH, BOJOM) U camoonbuleHue. J[BoliHOe
omiogoTBopeHue. HacnenoBanue npu3aHakoB 000OMX PacTEHUHM.

BereratuBHOE€  pa3MHOXEHHE  IIBETKOBBIX  PAaCTEHUl B  MPHUPOJE.
BereratuBHoe pa3MHOXKEHUE KyJIbTypHbIX pacTeHuil. Kionsl. CoxpaHeHue
MPU3HAKOB MATEPUHCKOIO pacTeHus. X035 HUCTBEHHOE 3HAYCHHE BETE€TaTUBHOTO
Pa3MHOXKEHUS.

Jlabopamopnsle u npakmuyeckue padoomeul.

HabGmronenue 3a poctomM KOpHS.

HaoGmronenue 3a poctom nooera.

OmnpeneneHue Bo3pacTa JiepeBa Mo CIuy.

BrisiBeHue niepeIBUKEHUS BOJBI 1 MUHEPATbHBIX BEIIECTB MO APEBECUHE.

HaOmronenune mnporecca BbIJEICHUS KHUCIOPOJa HAa CBETY aKBAPUYMHBIMU
PaCTEHUSIMU.

N3ydeHne ponu peIXJIEHUS ISl JbIXaHUS KOPHEN.

OBnageHne  npuéMamMu  BETETAaTUBHOTO  Pa3MHOXKEHUS  PacTECHUM
(uepeHkoBaHME TO0OETOB, YEPEHKOBAaHWE JIUCTHEB U JIPyTHE€) Ha MpUMeEpe
KOMHATHBIX pAacTeHUH (TpaJeCKaHIIUs, CEHIONuUsl, OETOHUS, CaHCEBbEPA U JPYTUe
pacTeHus).

OrnpeneneHue BCXOKECTH CEMSIH KYJIbTYPHBIX PACTEHUN U IMOCEB UX B TPYHT.

HaOmronenue 3a pocTOM U pa3BUTHUEM LIBETKOBOTO PACTEHUS! B KOMHATHBIX
ycioBusxX (Ha mpuMepe (acoau Uiu MOCEBHOTO ropoxa).

OmnpeneneHue ycioBUil TPOPaCTaHUSL CEMSIH.

7 KIIACC

1. CucreMaTH4YecKue rpynnbl pACTeHUH

Knaccuduxkanus pacrennii. Bun kak oCHOBHasi cucteMaTrueckasi KaTeropusi.
Cucrema pacturesnbHOro Mupa. Husmime, BbICIIME CIIOPOBBIE, BBICIINE CEMEHHBIE
pactenusi. OCHOBHBIE TaKCOHBI (KaTerOpuu) CHCTEMATUKU pacTeHUil (L1apCTBO,
OTzel, Kjacc, MOPSA0K, CEMENCTBO, poa, Bua). VcTopus pa3BUTHSI CUCTEMATHKH,
OMMCaHNEe BUJOB, OTKPHITHE HOBBIX BUJIOB. POJb cUcTeMaTHKK B OMOJIOTHH.

Huszmme pactenus. Bomopocnu. OOmas XapakTepuCTHKa BOJOPOCIHCH.
OOHOKIIETOYHBIE M  MHOTOKJIETOYHBIE 3€l€Hble Bomopocin. CrpoeHue u
JKU3HEIEITEIIBHOCTh 3€JIEHBIX BOJIOPOCIE. Pa3zMHOXKEHHE 3E€IEHBIX BOAOPOCIEN
(6becosioe u mosioBoe). bypele W KpacHble BOJOPOCTH, HUX CTPOCHHE W
KU3HEJEATENbHOCTh. 3HAYEHHE BOJIOPOCIICH B MPUPOJIE U KU3HU YEIIOBEKA.

Bricine criopoBbie pactenus. MoxoBuaabie (Mxu). O0mas xapakTepuCcTHKa
Mx0B. CTpoeHHE ¢ JKU3HEACITEIBHOCTh 3€NEHBIX U C(arHoBBIX MXOB.
[IpucrnocoOeHHOCTh MXOB K JKHM3HM Ha CHJIBHO YBJIOKHEHHBIX IOYBaXx.
PazMHOkKeHHE MXOB, LIMKJI Pa3BUTUSA HA IIPUMEPE 3€JIEHOI0 MXa KYKYILIKHH JIEH.



Ponp MxoB B 3a00naunBanuu mouB u TopdoodpazoBanuu. Mcnonb3zoBanue Topda
U TIPOJIYKTOB €T0 MepepadOTKH B XO3IHCTBEHHOU JESTEIbHOCTH YEJIOBEKA.

[InaynoBuaubie (Ilnaynsi). XBomeBuanbie (XBoiu), [lanmopoTHUKOBUAHBIC
(ITanopoTHUKY). Ob6mias XapaKTEepUCTHKA. VYcnoxHeHue CTPOCHHUS
NaroOpOTHUKOOOPA3HBIX pPACTEHHM MO CcpaBHEHUI0O ¢ Mxamu. OcoOGeHHOCTH
CTPOEHUSI W JKU3HEACATEIBHOCTHM IUIAyHOB, XBOIIEHW MW  NAlOPOTHUKOB.
PasmHOXKeHHE TanmopoTHUKOOOpa3HbIX. [luka pa3BuTus mnamopoTHuka. Pomb
JPEBHUX TMAMOPOTHUKOOOPA3HBIX B 0OOpa30BaHUMM KaMEHHOTO YIJiA. 3HaueHue
NaroOpOTHUKOOOPA3HBIX B IPUPOE U KU3HU YETIOBEKA.

Boiciime cemeHHble pacTeHus. ['onoceMenHbie. OOmiasi XapakTEepUCTHKA.
XBOWHBIE pacTeHusi, ux paszHooOpazme. CTpoeHHe U KHUIHEACITEIHLHOCTD
XBOWHBIX. Pa3MHOXEHNE XBOMHBIX, [IUKJI PA3BUTUSL HA NIPUMEPE COCHBI. 3HAYEHUE
XBOMHBIX PAaCTEHUI B IPUPOJIE U KU3HU YEJIOBEKA.

[ToxpeiToceMeHnHbie  (I[BeTKOBBIE) pacTeHus. OOmas XxXapakTEepUCTHKA.
OCoOEHHOCTH CTPOEHUS U KU3HEAESITENbHOCTH MOKPHITOCEMEHHBIX KaK Hanbosee
BBICOKOOPTAHU30BAHHOM TIPyNIbl PAaCTeHUM, MX TOCHOJACTBO Ha 3EMIIE.
Knaccudukanus MNOKPHITOCEMEHHBIX pPACTEHMI: Kiacc JIBymoJbHBIE M Kjacc
Opnoponbuble. IIpu3znaku kiaccoB. [lMKI pa3BUTHS  MOKPBITOCEMEHHOTO
pacTeHus.

CemelicTBa TOKPBITOCEMEHHBIX (IIBETKOBBIX) pAacTeHUM (KM3y4yalOTCs TpHU
CEMEMCTBA pacTEHUN MO BBIOOPY YUUTENS C YUETOM MECTHBIX YCIOBUM, MPU 3TOM
BO3MOYKHO M3y4aTb CEMEUCTBA, HE BOLICAIIME B MEPEUYEHb, €CIIM OHU SIBIIFOTCS
HamOoJiee pPacHpoCTpaHEHHBIMM B JAHHOM PErHOHE). XapakTepHbIe MPU3HAKU
cemeiictB kiacca JIBynonbnbie (KpectomnBernsle, unu Kamnyctheie, Po3onBeTHsIE,
nm Po3oBeie, MoTelibKOBEIC, M boboskie, ITacaénoBrie, Cn0KHOLBETHBIC, WU
ActpoBeie) u kjacca OnpHoponbHble (Jlunelnble, 3maku, Wi MSTIMKOBBIE).
Mmuoroo0pasue pacrenuit. Jlukopacryriue npeacraBurenu ceMencts. KynbTypHbie
IIPEJICTABUTENIM CEMENCTB, NX UCIIOJIb30BAHUE YEIIOBEKOM.

Jlabopamopuvie u npakmuueckue padomoi.

W3yyeHue CTpoeHUSI  OJHOKJETOYHBIX  BOAOpocield (Ha  mpumepe
XJIaMUJIOMOHAbI U XJIOPEILIIBI).

N3yueHne CTpoeHUs MHOTOKJIETOYHBIX HUTYATBHIX BOJOPOCIEH (Ha mpumepe
CIIUPOTHPHI U YIOTPUKCA).

N3ydeHne BHEITHETO CTPOCHUS MXOB (Ha MECTHBIX BUJIAX).

N3ydeHne BHEIIHETO CTPOCHUS MAOPOTHUKA MIIU XBOIIA.

N3ydyeHne BHEMIHETO CTPOEHUS BETOK, XBOM, IIUIIEK U CEMSIH T'OJIOCEMEHHBIX
pacTeHuid (Ha mpuMepe ek, COCHbI WJIM JIMCTBEHHUILIBI ).

N3ydyeHne BHEIIHETO CTPOCHUS IOKPHITOCEMEHHBIX PACTEHUM.



N3ydyenne npu3HAKOB  OpeACTaBUTENed  ceMeWcTB:  KpecrouBeTHbie
(Kamyctabie), PozonBernsie (Po3oBeie), MoTbiibkoBbie (boboBbie), [1acnénoBele,
Cnoxunongernbie (ActpoBeie), Jluneiinbie, 3naku (MSTINKOBBIE) HA repOapHBIX U
HaTypaJbHBIX 00pa3iax.

Onpenenenue BUIOB pacTeHUd (Ha mpuMepe TpEX CEMEHCTB) C
MCITOJIb30BAHUEM ONPEIEIUTENICH PACTEHUI WM ONIPENETUTENBHBIX KAPTOUEK.

2. Pa3BuTHe pacTUTEJBLHOr0 MUpa Ha 3emJie

OBOJIIOLIMOHHOE PAa3BUTHE PACTUTENBHOTO Mupa Ha 3emiie. COXpaHEHHE B
36MHON KOpE€ pPaCTUTEIBHBIX OCTATKOB, MX HW3y4yeHHE. «KHUBBIE HCKOIMAEMbIE»
pacturenbHOro napcersa. JKusHp pactenuil B Boae. [lepBble Ha3eMHbIE PaCTEHUS.
OcBoeHue pacTEeHUSIMU CYIIH. DTalbl Pa3BUTUS HAa36MHBIX PACTEHUN OCHOBHBIX
CUCTEMATUYECKUX Ipymil. BeiMepiue pacteHus.

IKCKypcuu uiu 6U0e03IKCKypcuu.

Pa3zBuTune pactutenbHOro Mupa Ha 3emiie (9KCKYpCHUs B MAJIEOHTOIOTUYECKHIA
WIM KpaeBeAUYECKUN My3€eil).

3. PacreHusi B IPUPOJHBIX COO0IIECTBAX

Pacrenus u cpena oburanus. Jxkonorudeckue (paktopsl. Pactenus u ycinoBus
HEXHUBOM MIPUPOJIBI: CBET, TEMIIEpATypa, Biara, armochepHsbIii Bo3ayx. Pactenus u
YCIIOBHSI JKMBOW IPUPOJBI: MPSAMOE W KOCBEHHOE BO3JECHCTBUE OPraHU3MOB Ha
pactenusi. [lpucnocoOiIeHHOCT, pacTeHuil K cpene oOutanusi. Bzammocssizu
pacTeHuil Mexay coOOH U C IPyTMMU OpraHu3MaMHu.

Pactutenbuple coobmiecTBa. BuaoBol cocTaB pacTUTENbHBIX COOOIIECTB,
npeoOiamaoniie B HUX pacTeHus. PacnpeneneHue BHIIOB B PacTUTEIbHBIX
coobmiectBax. Ce30HHbIE HM3MEHEHUS B JKU3HU PACTUTEIBHOIO COOOIIECTBA.
CMmeHa pacTUTENBHBIX COOOIIECTB. PacTUTENbHOCTh (PACTUTENbHBIA MOKPOB)
MIPUPOJHBIX 30H 3emiu. Pnopa.

4. PacTeHUs M YeI0BeK

KynbTypHble pacTeHUss M UX TpoucxoxkiaeHue. LleHTpbl MHOT000pazus u
MPOUCXOXKJIEHU KYJIbTYPHBIX pacTeHuid. 3emuenenue. KynpTypHble pacTeHus
CEJIbCKOXO3SIICTBEHHBIX ~ YrOAMI:  OBOLIHBIE, IUJIOJIOBO-STOJHBIE,  IOJIEBBIE.
Pacrenus roponaa, ocobeHHOCTh ropojackoil (iopsl. Ilapku, jgecomapku, CKBEPHI,
OotaHnueckue caabl. JlekopaTuBHOE 1BETOBOJACTBO. KoMHaTHBIE pacTeHus,
KOMHATHOE LIBETOBOJCTBO. [locmencTBus AeSTENBHOCTH YEJIOBEKA B SKOCUCTEMAX.
OxpaHa pacTUTENBbHOTO MHUpa. BoccTaHOBIEHHE YHUCICHHOCTH PEAKUX BUIIOB
pacteHuii: oco0o oxpansiemblie npupoanbsie Tepputopun (OOIIT). Kpacnast knura
Poccun. Mepsbl coxpaHeHUsI paCTUTEIBLHOIO MUPA.

IKCKypcuu uiu 8U0e0IKCKypcuu.

N3ydeHne cenbCKOX035IUCTBEHHBIX PACTEHUN PETHOHA.

N3ydyeHne COpHBIX paCTEHUN PErMOHA.



5. I'puosbl. JInmaitnnku. bakrepun

['pubsl. OOmias xapakrtepuctuka. Llnsmouynsie TpubbB, HX CTPOEHUE,
NUTaHUEe, POCT, pa3MHOkeHue. CbenoOHbIe H  sAOBUTBIE TpUOBL.  Mepbl
npouiIakTUKA 3a00JIeBaHUM, CBSI3aHHBIX C TpuOaMu. 3HAYCHUE NUIAMOYHBIX
rpu0OB B TPHUPOAHBIX COOOIIECTBAX W JKU3HU 4YesoBeka. [IpombliiieHHOE
BBIpAILIMBAHUE HIISAMOYHBIX TPUOOB (IIAMIMHBOHBI).

[InecueBbie rpudbl. JlpoxkxkeBble TpUObI. 3HAUCHUE IUJICCHEBBIX U
JIPOXKEBBIX TpUOOB B TOpUPOAE MW HKU3HM 4yesloBeka (muumieBas U
dbapmaneBTUYECKas MPOMBIIIJIEHHOCTh U IPYTHE).

[Tapaszutuueckue rpudbl. PazHooOpasue u 3HaUeHHE apa3uTHYECKUX TPUOOB
(royToBHSI, CIOPBIHBS, (UTOGTOpPA, TPYTOBUK U Apyrue). boppda ¢ 3aboieBaHmusIMH,
BBI3BIBAEMBIMU MAPA3UTUYECKUMH TPUOAMH.

JInmaitHUKN — KOMILIEKCHBIE OpraHnu3mbl. CTpoeHue auimaiHukoB. [Iutanue,
POCT ¥ Pa3MHOKEHHE JIMIIAKHUKOB. 3HAYCHUE JIMIIATHUKOB B IIPUPOJE U KU3HU
YEJIOBEKa.

baktepun — nosiaepHble opranu3Mbl. OOmias xapakTEepUCTHKa OakTepuil.
baktepuanbHas kieTka. Pasmuokenue Oaktepuid. PacripoctpaHeHue OaxTepuid.
Pa3HooOpasue Oakrtepuil. 3HaueHue OaKTEpUil B MPUPOJHBIX COOOIIECTBAX.
bonesnerBopHble OakTepuu U Mephbl MPO(PUIAKTUKH 3a00J€BaHUM, BBI3bIBAEMBIX
OakTepusimu. bakrepuum Ha ciayxOe y uyenoBeka (B CEIBCKOM XO3SICTBE,
IPOMBIIIUIEHHOCTH).

Jlabopamopnsie u npakmuueckue pabomol.

N3ydyeHue CTpoeHUs OJHOKJIETOUHBIX (MYKOpP) W  MHOTI'OKJIETOUHBIX
(MeHUITNILT) TUIECHEBBIX TPUOOB.

W3yyeHue cTpoeHHUs IUIOAOBBIX TeNl NUISAMOYHBIX TpUOOB (WM H3y4YEHHE
HUIANIOYHBIX TPUOOB HA MYJISIKAX).

N3ydenne cTpoeHUs JUIIANHUKOB.

N3yuenue ctpoenus 6aktepuii (Ha rOTOBBIX MUKPOTIpENapaTax).

8 KUIACC

1. ZKuBOTHBI OPraHu3m

3o0m0THsI — HayKa O JKHUBOTHBIX. Paznensl 30010ruu. CBsi3b 300JI0TMH C
JIPYTUMH HAyKaMH U TEXHUKOH.

OOmue mnpu3HaKu OSKUBOTHBIX. OTIWYUS KUBOTHBIX OT PACTEHUH.
Mmuoroobpasue kuBOTHOro wmupa. OJHOKJIETOYHBIE ¥  MHOTOKJICTOYHBIE
*KUBOTHbIE. DOpMa Tesa )KMBOTHOTO, CHMMETPHSI, pa3MephI TeJla U IPYTOe.

KuoTtHas knerka. OTkpbiTHE KUBOTHOW KIeTKH (A. JleBenryk). CtpoeHue
JKUBOTHOM KJIETKH: KJI€TOYHAss MeMOpaHa, OpraHOWAbl TEPEABWKEHHS, PO C
SZIPBIIIKOM, HUTOIUIa3Ma (MUTOXOHAPHUH, MUIIEBAPUTEIILHBIE U COKPATUTEIIbHbBIC
BAKYyOJIM, JIN30COMBI, KJIETOUYHBbIN LEHTp). IIporecchl, Mpoucxoadiine B KIIETKE.



Henenne knetku. TkaHU >KMBOTHBIX, MX pasHooOpasue. OpraHbl U CHUCTEMBI
OpraHoOB JKUBOTHBIX. OpraHu3M — €IMHOE LENOE.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBanue IMOJ MHUKPOCKOIIOM TOTOBBIX MHMKPOIIPENApaTOB KIETOK U
TKaHEHN )KUBOTHBIX.

2. CTpoeHmMe U )KM3HeEeATEJbHOCTh OPraHU3Ma sKMBOTHOI'O

Onopa © [BWXKEHHE JKUBOTHBIX. (OCOOEHHOCTHM THAPOCTATHYECKOTO,
Hapy>KHOTO M BHYTPEHHErOo CKelleTa Yy JKMBOTHBIX. llepenBuxenue y
OJTHOKJIETOYHBIX (aMEOOBHUIIHOE, JKTYTUKOBOE). MBbIIIeUHble JBHKEHUS Yy
MHOTOKJIETOYHBIX: MOJET HACEKOMBIX, NTHL], IUIABaHUE PbIO, TBUKEHHUE IO CYIIE
MO3BOHOYHBIX KUBOTHBIX (moi3aHue, Oer, Xoapba u Japyroe). PeraaxHbie
KOHEYHOCTH.

[IuTaHne W NUIIEBapeHHE y >KUBOTHBIX. 3HauY€HHWE nUTaHusA. [lutaHune u
NUIIEBAPEHUE Yy  MPOCTEMINNX. BHYTPUIOIIOCTHOE W BHYTPUKIETOYHOE
NUIIEBapEHUE, 3aMKHYTas W CKBO3HAas MHUILNEBApUTENbHAs CUCTEMA Yy
0ecrno3BOHOYHBIX. [IulIeBapuTENbHBINA TPAKT Y MO3BOHOYHBIX, MHUILEBAPUTEIbHBIC
xene3pl.  ®DepmeHThl.  OCOOEHHOCTM  NUIIEBAPUTEIBHOM  CUCTEMBI Y
IIPENCTABUTENIEH OTPSII0B MIIEKOITUTAOIINX.

JlpixaHue JKMBOTHBIX. 3HAdeHHe JpIXaHus. [a3000MeH uyepe3 BCIO
NOBEPXHOCTh KileTKH. KaOepHoe npixanue. HapykHble M BHYTpEHHHE >KaOpBblL.
KoxHoe, TpaxeiliHoe, J€rouHoe npixaHue y ooOutartenedt cymu. OcoOeHHOCTH
KOXKHOTO JIbIXaHMs. POJIb BO3IYIIHBIX MEIIKOB Yy IITHULI.

TpaHCcHOpT BEWIECTB Yy KUBOTHBIX. POJIb TpaHCIIOpTa BELIECTB B OPraHU3ME
JKUBOTHBIX.  3aMKHYTasi WM  HE3aMKHyTas  KpPOBEHOCHBIE  CHUCTEMBl Y
0ecrno3BOHOUYHBIX. Cep/lie, KpOBEHOCHbIE cocyibl. CIMHHON M OPIOLIHOM COCY/bI,
KaMWUISIPbl, <JIOKHBIE CEpALa» Yy H0XKIAeBOro 4epBsi. OCOOEHHOCTH CTPOEHUS
HE3aMKHYTOM KpPOBEHOCHOM CHCTEMBbl y MOJUIFOCKOB M HaceKoMbIX. Kpyru
KPOBOOOpAIIECHHS U OCOOCHHOCTH CTPOEHUS CepIel] Y MO3BOHOYHBIX, YCIOKHEHUE
CUCTEMBbI KPOBOOOpAIIEHUSI.

Bobienenre y JKMBOTHBIX. 3HAU€HHE BBIJCJICHUS KOHEUHBIX MPOAYKTOB
oOMeHa BemiecTB. COKpaTUTENbHBIE BAKYOIH Y MPOCTEUIINX. 3BE3QUATHIE KIIETKH
U KaHajbllbl y TIUIOCKUX YepBeH, BBIACIUTEIbHBbIE TPYOOUKH U BOPOHKH Yy
KOJIbYaThIX YepBeil. MaJablUrueBbl COCY/Ibl y HACEKOMBIX. [Touku (TyslOBULIHBIE U
Ta30BbIE€), MOYETOYHHUKH, MOYEBON TMy3bIpb Yy TIO3BOHOYHBIX >KHUBOTHBIX.
Oco0eHHOCTH BbIICNICHUS Y NTHIL], CBI3aAHHBIE C TIOJIETOM.

[ToxpoBbl Tena y >KUBOTHBIX. [IOKpOBBI y OGECHO3BOHOYHBIX. Y CIOXHEHUE
CTpPOEHUsI KOXXM y TO3BOHOYHBIX. Koka Kak opraH BblaeieHHs. Posb KOXH B
temootnaude. IIpousBoaueie koxu. CpencTBa MAaCCUBHOW M aKTUBHOW 3aIlUTHI Y
YKUBOTHBIX.



Koopaunanuss u  perymanusi  >KU3HENESITEIbHOCTH Y  KUBOTHBIX.
PaznapaxuMoCTh 'y  ONHOKJIETOYHBIX KUBOTHBIX. Takcucel ((hoToTakcuc,
TpoOTaKCUC, XEMOTAKCHC W Jpyrue Takcuchl). HepBHas perymsmus. HepBaas
cuctema, €€ 3HadyeHue. HepBHas cucrema y OECHO3BOHOYHBIX: cCeTYaTas
(muddy3nas), crTBoMOBas, y3aoBasg. HepBHas cucrema 'y MO3BOHOYHBIX
(TpyOu4aTasi): TOJOBHON M CIIMHHOW MO3T, HEPBBI. Y CIIOKHEHHE TOJOBHOTO MO3ra
oT pei0 10 MutekonuTaromux. [losBIeHne OOMBIIUX MOTYyMIApUii, KOPhI, 60pO3d H
W3BWIMH. ['ymopanbHas peryisiuusa. Poiab TOPMOHOB B JKHU3HM KUBOTHBIX.
[TonoBbie ropmonbl. IlonoBoit mumopdusm. Opranbl 4YyBCTB, UX 3HAUYCHUE.
Peuenrtopsl. Ilpocthie u cnoxuble ((haceTouyHbie) riaza y HacekoMbiX. Opran
3pEHHS] U CIyXa y TMO3BOHOYHBIX, UX ycloxHeHue. Opranbl OOOHSIHUS, BKyca U
OCsi3aHUsl Y OECIIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX. Opran OOKOBOM JIMHUHN
y pBIO.

[loBenenue KUBOTHBIX. BpoxknéHHoe u NpuOOpEeTEHHOE TOBEICHHE
(MHCTUHKT # HaydyeHue). Haydenwe: yciioBHble pediaeKkchl, HWMIPUHTHHT
(3ameuatnieHue), HHCAUT (moctwxkenue). [loBenenue: nuiieBoe, 00OOPOHUTEILHOE,
TEppUTOPHAIbHOE, OpayHOe, nccaeaoBaTesbckoe. CTUMYJIIbI IOBEICHHUS.

Pa3MHOXeHHE W pa3BUTHE >KUBOTHBIX. BECIonoe pa3MHOKEHHE: [IEJICHHE
KJIETKH OJHOKJIETOYHOTO OpraHM3mMa Ha JBe, I[OYKOBaHHWE, (parMeHTaIus.
[TomoBoe pasmuHoxkeHue. [IpemMymiecTBO mONOBOTO pasMHOkEHUA. [losioBbie
xKenesbl. AuuHuKd U ceMeHHUKU. [lonoBbie kieTku (rameTsl). OMioa0TBOPEHUE.
3urora. IlapreHorenes. 3apojpiieBoe pas3Butue. C(CTpoeHHe sidlla MTHIIBL
BuyTpuyTpoOHOE pa3BUTHE  MIICKOMHUTAIONIUX. 3apOJBIIIEBbIE  OOOJOYKH.
[Imanenra (merckoe MECTO). [Tynounslii KaHaTHUK (mymoBUHA).
[TocTomMOpuoHanbHOE pa3BUTHE: TMpsMoe, Hempsimoe. Metamopdo3 (pa3Butue c
MPEBPAIEHUEM ): TIOJIHBIN U HETIOJTHBIH.

Jlabopamopnwie u npakmuueckue pabomol.

O3HakoOMJIEHHE C OpraHaMu ONOPbI U JBUKEHUS Y )KUBOTHBIX.

N3yuenne crnocoOOB MOTIOICHUS TTUIIU Y )KUBOTHBIX.

N3yyenue cnoco0oB AbIXaHUS y )KUBOTHBIX.

O3HaKkOMJIEHHE C CUCTEMaMM OPraHOB TPAHCIIOPTA BEIIECTB Y )KUBOTHBIX.

N3yueHnie NOKpOBOB Teja Y )KUBOTHBIX.

N3ydeHne opraHoB YyBCTB Y KUBOTHBIX.

dopMupoBaHUE YCIOBHBIX PE(ICKCOB Y aKBAPUYMHBIX PBIO.

Crpoenue siflia ¥ pa3BUTHE 3apPOJIbIIIA MITULIBI (KYpPHULIBI).

3. CucremaTnyeckue rpyninbl ;)kWBOTHBIX

OCHOBHbIE KaTErOpUM CHUCTEMATUKU JKUBOTHBIX. BuJ Kak OCHOBHas
CUCTEMaTHYeCcKas KaTeropusi >KMBOTHBIX. Kiaccudukamms xuBoTHbIX. Cuctema
YKUBOTHOTO MHpa. CUCTEMaTHUECKHE KaTerOpUH KMBOTHBIX (IIapCTBO, THII, KJIacc,



OTpsii, CEMEICTBO, poOJ, BHUJA), UX CONOJYMHEHHE. BbuHapHas HOMEHKIaTypa.
OTpaxxeHHEe COBPEMEHHBIX 3HAHUW O MPOUCXOXKICHWU M POJICTBE >KUBOTHBIX B
KJ1acCU(pUKAIN KUBOTHBIX.

OHOKIIETOYHBIE KUBOTHBIE — npocTeiue. Crpoenue U
KHU3HEAEATENbHOCTh NpocTeniux. Mecroodutanue u oopas xu3zHu. Odpa3oBaHue
LIUCThl IPU HEOJAronpUATHBIX YCIOBUAX cpelapl. MHOrooopasue MNpOCTEHIINX.
3HaueHUe MPOCTEHIINX B MPHUPOJAE M >KU3HHU deloBeKa (0Opa3oBaHHE OCaJOYHBIX
nopoJ, Bo30ynuTenu 3aboseBaHUM, cuMmOuoTruueckue BHUbI). [lyTu 3apakeHus
4eJI0BEKa U Mepbl NPOQUIAKTUKH, BbI3bIBAEMbIE OJHOKIETOYHBIMU >KHBOTHBIMU
(ManspUHHBIN TIa3MOIUHN).

Jlabopamopuvle u npakmuyeckue padomaul

HccnenoBanne ctpoeHus HHQY30puH-TY(DENbKM W HaOIoJaeHue 3a €€
nepeaBmxeHreM. Mzyuenne xemorakcuca.

Mmuoroo6pa3sue npocreimumx (Ha roTOBBIX Mperaparax).

W3roToBneHre Mojaenu KIETKU NpocTernero (aMe€Oobl, MHQY30puu-TyPesbKu

U JIPYToeE.).
MHoOroK/JIeTOYHbIE ’KMBOTHBIE. KuieyHomnosiocTHbIE. Obmas
XapaKTEePUCTHKA. MecrooOuTtanue. Ocobennoctu CTPOCHHUS u

KU3HEIEATEIIBHOCTH. DKTOJAEpPMa U SHTOAEpMA. BHYTPUIIOIIOCTHOE U KIIETOYHOE
nepeBapuBaHue nuiud. Perenepaums. Peduexkc. becnonoe pa3MHOxkeHUE
(moukoBanue). IlomoBoe paszmuoxenue. ['epmadpomutuzm. PazaenbHOMONbBIC
KHILIEYHOIIOJOCTHBIE. MHuoroo6pasue KHILIEYHOIOJIOCTHBIX. 3HaueHue
KHUIIEYHOIIOJIOCTHBIX B MPUPOJE U KU3HU 4elioBeka. KopaioBble MOMUIBI U UX
poJib B prichooOpa3oBaHUM.

Jlabopamopuwie u npakmuueckue padomoi.

HccnenoBanre CTpPOEHUS NPECHOBOJHOM THAPBI W €€ TNepelBHKECHUS
(IIKOJILHBIN aKBapUyM).

HccnenoBanrie mnUTaHUS THAPHI JaQHUSMUA M [HUKJIONAMH  (IIKOJBHBIH
aKBapuyMm).

M3roToBneHre MOJENH MPECHOBOIHON TH/IPHI.

Ilnockue, Kpyrible, KoJb4yaTble 4epBH. OOmas XapaKTepUCTHUKA.
OcoOEHHOCTH CTPOCHUS U KU3HENEATEIBHOCTH TIIOCKUX, KPYTJIBIX U KOJIbYATHIX
yepBeil. MHuoroobOpasue uepBeil. [lapazuTudeckue IIOCKWE W KPYTJbIe YEPBHU.
[{ukibl pa3BUTHS MEUEHOYHOTO COCANbIINKA, OBIUBETO LEMHS, 4YeIOBEYECKON
ackapubl. YepBH, UX NOPHUCHOCOOJICHHUS K MapasUTU3MY, Bpel, HAHOCUMBIH
YEJIOBEKY, CEIbCKOXO3SMCTBEHHBIM pPAacTEHUAM M SKMBOTHBIM. Mepbl 1O
NPEAYNPEKICHUIO 3apaKCHUS] Mapa3uTUYECKUMU 4YepBAMH. Poiib yepBel Kak
MOYBOOOPA30BATEINECH.

Jlabopamopuvie u npakmuyeckue padomeol.



HccnenoBaHnue BHEIIHETO CTPOCHMS A0XkAeBOro uepss. Habmionmenue 3a
peakluen 10KI€BOro YEpBs Ha Pa3apAKUTEIH.

HccnenoBanrie BHYTPEHHETO CTPOCHHS JOXKACBOTO 4YepBsi (Ha TOTOBOM
BJIQYKHOM TIperapaTe ¥ MUKpOIIpernapare).

N3yyenue mnpucnocoOiIeHuil Mmapa3uTUYECKUX YepBed K Mapa3utusmy (Ha
TOTOBBIX BJIGYKHBIX U MUKpOIIpENaparax).

Ynenucronorue. OOmas xapakrepuctuka. Cpenpl xu3Hu. BHemiHee u
BHYTPEHHEE CTPOEHUE  WICHHCTOHOTHX. MHorooOpasue  YJICHUCTOHOTHX.
[IpencraBuTenn Kiaccos.

Pakoo6pa3zubie. OcOOEHHOCTU CTPOCHUSI U KU3HEAESITEIILHOCTH.

3HaueHHEe PaKoOOpa3HbIX B IPUPOJE U KU3HH YEJIOBEKA.

[TaykooOpa3nbie. OCOOEHHOCTH CTPOCHUS M JKU3HEIEITEIIBHOCTH B CBSI3HU C
KU3HBIO Ha cymie. Kiemu — BpeauTenu KyJabTypHBIX pacCTEHUN U Mepbl 0OpbOBI €
HuMu. [lapasuTndeckue kiemu — BO3OYAUTENM M TEPEHOCUUKH OMACHBIX
0one3Hel. Mepbl 3auThl OT Kienieil. Posb kienieil B nouBo0Opa30OBaHUH.

Hacexombie. OCOOCHHOCTH CTPOEHUS U JKU3HEIESITEIHbHOCTH. Pa3zMHOKeHME
HACeKOMBIX M  Tullbl  pa3BuTus. OTpsasl  HaceKombixX: [IpsMOKpeUIbIE,
PaBHOKpBLIBIE, [TosyKeCTKOKpBLIbIE, Yemnryekpouible, ’KecTkokpbLibIE,
[lepennonuatokpeuible, JBykpbulble W Jpyrue. Hacexkomble — TEpPEHOCUUKU
BO30OyAMTENIed M TMAapa3uThl YEJIOBEKAa W JIOMAIIHUX XUBOTHBIX. Hacekombie-
BpEAUTENN caja, Oropoja, moJjis, Jieca. HacekoMble, CHMKAIOIIHME YUCICHHOCTD
BpeauTened pacreHud. lloBeneHuMe HACEKOMBIX, HWHCTHUHKTBL. Mepel 1o
COKPALIEHUIO YHCIEHHOCTH HACEKOMBIX-BPEIUTENICH. 3HAUYE€HHE HACEKOMBIX B
MPUPOJIE U KU3HU YEJIOBEKA.

Jlabopamopuwie u npakmuueckue padomoi.

HccnenoBaHre BHEIIHETO CTPOEHUS HACEKOMOTo (Ha MpUMEpE MaiCKOro
KYKa WIH IPYTUX KPYITHBIX HACEKOMBIX-BPEIUTENCH).

O3HaKOMJICHHE C PAa3IMYHBIMUA TUTIAMU PA3BUTHUS HACEKOMBIX (Ha MpUMEpPE
KOJIJICKITHH ).

MoJutrocku.  OOmass  xapakTepucTuka. MecTooOuTaHue  MOJUTIOCKOB.
CrpoeHre W TPOLIECCHl KU3HENEATENbHOCTH, XapaKTEpHbIE ISl OpPIOXOHOTHX,
JIBYCTBOPYATHIX, TOJOBOHOTHMX  MOJUIFOCKOB. UepThl  MPUCIOCOOICHHOCTU
MOJUTIOCKOB K cpeae obOutaHus. PasMHOXeHHE MOJUIIOCKOB. MHorooOpaszue
MOJUTIOCKOB. 3HaY€HUE MOJUTIOCKOB B IPUPOJE U KU3HU YEJIOBEKA.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBanre BHEUIHETO CTPOEHUSI PAKOBUH MPECHOBOJIHBIX U MOPCKHX
MOJUTIOCKOB (pPaKOBHHBI 0€33yO0KH, TIEPIIOBHIIBI, TPYAOBUKA, KATYIIKU U APYTHE).



XopaoBble. OOmas xapakTepUCTUKA. 3apOJBIIIEBOE Pa3BUTHE XOPIOBBIX.
Cucremarudeckne rpynmbl XopnoBwiX. l[logtun bBecuepenHple (JTaHIETHUHK).
[Toarun Yepennsie, ninun [103BOHOYHEIE.

Pp10b1. OO11as xapakrepucTuka. MecTooOOMTaHHE U BHEILIHEE CTPOEHUE PhIO.
Oco0eHHOCTH BHYTPEHHETO CTPOEHUSI U IPOLECCOB KU3HEAEITEIbHOCTH.
[Tpucnoco0aeHHOCTh PBIO K yCHOBHsAM oOuTaHUs. OTIMYUS XPSIIEBBIX PbIO OT
KOCTHBIX pbIO. Pa3MHOXeHHE, pa3BUTHE W MHUTpalMs pbl0 B MOPUPOJE.
MHoroo6pa3ue ppi0, OCHOBHBIE CUCTEMATHUUYECKUE IPyNIbl pbl0. 3HaU€HUE PHIO B
IIPUPOJIE U JKU3HU YEJIOBEKA. X035HCTBEHHOE 3HaUEHHE PBIO.

Jlabopamopnvie u npakmuueckue padomui.

HccnenoBaHye BHEIIHETO CTPOEHUS M OCOOCHHOCTEN NEPEIBHKEHUS PhIOBI
(Ha mpuMepe KUBOM pHIObI B OaHKE C BOAOK).

HccnenoBaHre BHYTPEHHEIO CTPOEHHUS pbIObI (HA MPUMEPE TOTOBOIO
BJIQXKHOTO MpEIapara).

3emHoBoaHbIe. OOmIas XapakTepucTuka. MecTooOUTaHHWE 3E€MHOBOJIHBIX.
OcobeHHoctu BHEIIHETO U BHYTPEHHETO CTPOEHUA, IPOLIECCOB
KU3ZHENIEATEIbHOCTH, CBA3aHHBIX C BBIXOAOM 3E€MHOBOJHBIX Ha  CymIy.
[Tprcnoco0aeHHOCTh 3¢ MHOBOJHBIX K JKM3HHM B BOJIE€ M Ha cylle. Pa3MHOXXeHUE U
pa3BUTHE 3€MHOBOJAHBIX. MHOrooOpa3ue 3¢MHOBOJHBIX M MX OXpaHa. 3JHAueHHE
36MHOBOJIHBIX B PUPOJIE U )KU3HU YEIIOBEKA.

IIpecMmbikaommecs. O6mas XapaKTEPUCTHKA. Mectoobutanue
npecMbIkaomuxcs. OCOOEHHOCTH  BHEIIHETO W BHYTPEHHETO  CTPOEHUS
npecMbikatomuxcs.  Ilponeccsl  xku3HenesrenbHocTH.  [IpucnocoOaeHHOCTH
IPECMBIKAIOIIMXCS K JKWU3HM Ha cyme. PasMHOXeHHME U pa3BUTHE
npecMmbikaromuxcs. Perenepamus. MHorooOpasue MNpecMbIKAIONIMXCS W HX
oxpaHa. 3HaueHHUE MPECMBIKAIOUIUXCS B IPUPOJIE U HKU3HU YETOBEKA.

ITuuel. O6mias xapaktepuctuka. OcoOEHHOCTH BHEITHETO CTPOCHUS MTHIL.
Oco0eHHOCTH BHYTPEHHETO CTPOCHUS U IPOLECCOB YKUZHEACSATENbHOCTH MTHULL.
[Tpucnocobnenus nrui k nonéry. [loBenenue. PasMHOXeHHE U pa3BUTHE MTHILI.
3abora o motoMmcTBe. Ce30HHBIE SIBICHHS B JKM3HU NTUL. MUrpamuu NTUL, UX
n3yueHne. MHorooOpasue MNTHIl. DKOJOTUYECKHWE TPYMIbl NOTHUI[ (IO BHIOOPY
YUHTES Ha NPUMEPE TPEX SKOJOTHYECKHX TPyHH C YYETOM PacHpOCTpaHEHUs
nTull B peruone). Ilpucrnoco0ieHHOCTh NTHUIl K Pa3IUYHBIM YCIOBHUSIM CPE[IBL.
3HaueHue MTULL B IPUPOJIE U )KU3HU YeJIOBEKa.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBanre BHENIHETO CTPOEHHUS U IEPHEBOrO MOKPOBA MTHIL (HA IPUMEPE
YyyeJia NTUI] ¥ Habopa NMepbeB: KOHTYPHBIX, yXOBBIX U MyXa).

HccnenoBanne ocoOEHHOCTEN CKEJIETa MTHUIIBL.



Muiekonuraouue. O6mas XapaKTEPUCTHKA. Cpenpl KA3HU
MiekonuTaromux. OCoOOEHHOCTH BHEIIHErO CTPOCHHSI, CKEJIETa U MYCKYJATyphl,
BHYTPEHHETO cTpoeHHus. lIpouecchl XKU3HENEATENbHOCTH. Y CIOXKHEHUE HEPBHOMN
cuctembl. IloBegenne miuekonuramomux. PazmMHokeHue u pasButue. 3aboTa o
MTOTOMCTBE.

[lepBo3Bepu. OpnHomnpoxoansie (siuekmanymue) U Cymuarble (HH3LIME
3Bepu). [lmanenrtapusie MiekonuTaromue. MHOrooOpa3zue MIECKOMUTAIOMUX (110
BBIOOPY YUUTENS U3YHAIOTCs 6 OTPSAI0B MICKOMUTAIOIIMX HA IPUMEPE JIBYX BUIOB
u3 Kaxaoro otpsina). HacekoMmosimaeie u Pykokpouisie. ['pbi3yHbl, 3aiiiieoOpa3Hbie.
Xuiueie. Jlactonorue u Kuroobpasusie. [lapHokonbiTHbie 1 HemapHOKOIBITHBIE.
[Tpumartsl. CemeiicTBa oTpsna XHIIHbIE: cO0aubU, KOMAaYbi, KYHbU, MEIBEKbU.

3HaueHHEe  MJICKONUTAOIIMX B  NPUPOJE W KU3HHU  YEJIOBEKa.
Muekonuraronme — NepeHOCYUKU BO30yauTeNel omacHbIX 3aboneBaHuil. Mepbl
00pbOBI ¢ rpbI3yHamMu. MHOrooOpasue MIECKOMUTAIOIINX POJIHOTO Kpasl.

Jlabopamopuvle u npakmuueckue padomol.

HccnenoBanre 0COOEHHOCTEN CKelleTa MIEKOMUTAOIIUX.

HccnenoBanre oco0eHHOCTEN 3yOHON CUCTEMBbI MIIEKOITUTAIOIIUX.

4. Pa3BuTHE ’KNBOTHOIO MHPa Ha 3emuie

OBOJIIOLMOHHOE PAa3BUTHE JKUBOTHOTO MHUpa Ha 3emie. Y CI0XHEHHE
KUBOTHBIX B MpOIECCE HBOMIONUU. J[OKa3aTenbCTBA HBOJIIOUUOHHOTO pPa3BUTHUSA
*KUBOTHOrOo Mupa. Ilaneontonorusa. Vckonaemble OCTaTKM JKMBOTHBIX, HX
u3yueHne. MeToapl H3yYEeHHUS] HMCKOIAEMBIX OCTaTKOB. PecraBpanus IpeBHHUX
KUBOTHBIX. «/KMBbIE NCKOTIAEMBIEY» )KMBOTHOTO MHUpA.

Ku3Hb XMBOTHBIX B Bojae. OOHOKIETOYHBIE >XUBOTHBIE. [IpoucxoxaeHue
MHOTOKJIETOYHBIX UBOTHBIX. OCHOBHBIE 3Tallbl 3BOJIOLUHA OECHO3BOHOYHBIX.
OCHOBHBIE 3Tallbl BOJIIOLIMH TO3BOHOYHBIX )KUBOTHBIX. BhIMepIIne KUBOTHBIE.

Jlabopamopuwvie u npakmuueckue padoomeol.

HccnenoBanre NCKOMAEMbIX OCTATKOB BEIMEPIINX KUBOTHBIX.

5. 7KuBOTHBIC B IPUPOAHBIX COO0IIECTBAX

JKuBoTHbIE U cpena oOuTaHusl. BiusHue cBeTa, TeMneparypbl U BIaKHOCTH
Ha )KUBOTHBIX. [[prcrocoOIeHHOCTh )KMBOTHBIX K YCIOBUSIM Cpeibl OOUTAHUS.

[Tonmynsinuu KUBOTHBIX, MX XapakKTEepUCTUKU. OJUHOYHBIA M TPYINIOBOM
o0pa3 xu3HU. B3aMOCBSI3M KUBOTHBIX MEKIY COOOW U C APYTUMHU OpraHU3MaMHu.
[IumeBbie CBA3M B MPUPOJHOM coobOiiecTBe. [IumieBbie ypoBHH, 3KOJIOTHUECKast
nrpaMuia. IKOCHUCTEMA.

JKuBOTHBIIT MUp TpUPOIHBIX 30H 3eMiu. (OCHOBHBIE 3aKOHOMEPHOCTH
pacrpeneneHus )KUBOTHBIX Ha rianere. dayHa.

6. 7KHBOTHBIE U YeI0BeK



Bo3gaelicTBue 4YenoBeka Ha KUBOTHBIX B IMPUPOAE: MPSMOE U KOCBEHHOE.
[TpompIcOBBIC KUBOTHBIC (PBIOOJIOBCTBO, 0X0Ta). BemeHne mpoMbIciia dKUBOTHBIX
Ha OCHOBE HAYYHOTO MOAXO0/1a. 3arps3HEHUE OKPYKAIOIIEH Cpe/Ibl.

OpomaiiHuBaHue >KMBOTHBIX. CeNleKius, MOpojbl, UCKYCCTBEHHBIH OTOOD,
JUKHE TPEJIKK JOMAIIHUX KUBOTHBIX. 3HAUEHHE JOMAIIHUX UBOTHBIX B KU3HU
4yenoBeKka. JKWBOTHBIE CEIBCKOXO3SHCTBEHHBIX yroawid. Metoasl OOprOBI ¢
YKUBOTHBIMU-BPEAUTEISIMHU.

['opon kak oco0as MCKYCCTBEHHas Cpela, CoO3JaHHas YeJIOBEKOM.
CuHaHTpONHBIE BUIBI >KUBOTHBIX. YCIOBUS HMX OOWTaHUsS. becrno3BOHOYHBIE U
MO3BOHOYHBIE JKMBOTHBIE TOpOJia. AJANTalus >KUBOTHBIX K HOBBIM YCJIOBUSIM.
PekpeallioHHBI Tpecc Ha JKUBOTHBIX JUKUX BHJIOB B YCJIOBHUSAX TOpOJa.
be3nagzopHble  noMamiHue ~— KABOTHBIE.  [ImTomMHuku.  BoccranoBieHue
YUCJICHHOCTH PEIKUX BHUJOB JKMBOTHBIX: OCO00 OXpaHsSEeMble MPUPOJIHBIE
tepputopun (OOIIT). KpacHas kaura Poccun. Mepbl coxpaHeHHS >XHBOTHOTO
Mupa.

COHAEPKAHUE KYPCA «bHOJIOI'USL. 9 kaace»
Tema 1. Oouwgue 3axonomepnocmu scusnu (5 u )

° buonoeuss — mayka o owcueom mupe buonorus — Hayka,

uccienyrwomas >ku3Hb. M3ydeHue npupoabl B 00ECTICUCHUU BBDKUBAHUS

moned Ha 3emie. buonorus — cucteMa pasHbIX OMOJOTHYECKHUX OOJsacTen

Hayku. Posib OMoorun B mpakTUUECKOUN A TEIbHOCTH JTIOIEH

o Memoowvr buonocuyeckux uccineoosanuii MeToapl U3y4EHUS >KUBBIX

OpraHU3MOB: HaOJIOJICHWe,  W3MEpPEHUE,  CpaBHEHUE,  OMHCaHUE,

IKCIIEpUMEHT, MojenupoBanue. [IpaBuna paboTel B kaObuHeTe OUOIOTHHU C

OMOJOTUYECKUMH MMPUOOPAMU U MHCTPYMEHTAMH

J Obwue ceovicmea odHcusvix opeanusmos OTINYUTENbHBIC MPU3HAKH

)KUBOTO U HEXHUBOTO: XMMHUYECKUU COCTaB, KJIETOYHOE CTPOCHHUE, OOMEH

BEILIECTB, PA3MHOXKEHUE, HACTECTBEHHOCTh, I3MEHYMBOCTb, POCT, Pa3BUTHE,

pa3ApaKUMOCTh. B3auMOCBSI3b JKUBBIX OPTAHU3MOB U CPEJIbI

J MHnoeoobpazue ¢gopm  ocuznu  Cpenpl KU3HU Ha 3emiie |

MHOT000pa3ue ux opranu3MoB. KietouHnoe pasHooOpa3re OpraHu3MoOB M HX

napctBa. Bupycel — HekneTouHas popma sxu3Hu. PasHooOpasue 6uocucrem,

oToOpaxaroliee CTpyKTYpHbIE YPOBHHU OpraHU3aIluy KU3HU

Tema 2. 3akonomeprnocmu yHcu3nu Ha Kiemounom yposue (10 u)
o MHnoeoobpazue xknemox OO000IIeHNE paHEE W3YYECHHOTO Marepuaa.
MHoroo6pa3ue TUMOB KJIETOK: CBOOOJHOXHUBYILIME M 00pa3yrollue TKaHHU,
MIPOKAPHUOTHI, SYKAPUOTHI. POJIb yUEHBIX B M3YYCHHUH KIICTKH.



o Xumuueckue eewecmsa 6 xiemxe OOOOLICHHE paHEEe H3YUYEHHOTO
Matepuana. OCOOEHHOCTH XHMHYECKOTO COCTaBa J>KMBOW KJIETKH MU €Tr0
CXOJICTBO y pa3HBIX THUIIOB KJeTOK. Heopranumueckue u opraHuyeckue
BellecTBa KieTku. CojepkaHue BOJIbI, MUHEPAIbHBIX COJICH, YIJIEBOJOB,
aunuAoB, O€lKoB B KJIeTKe U opraHusme. HMx  ¢yHkuuu B
KU3ZHENIEATEIbHOCTH KJIETKU
o Cmpoenue xknemxu CTPYyKTypHbIE 4YacTW KJIETKH: MeMOpaHa, spo,
[UTOIJIa3Ma C OPraHOMAaMU U BKIIOUYCHUSIMU
J Opeanouowt kiemku u ux @yuxkyuu MemOpaHHBIE U HEeMEeMOpaHHBIC
OpPTaHOW/IbI, OTIIMYUTEIHLHBIE OCOOCHHOCTH UX CTPOCHUS U (QYHKITUN
o Obmen eewpecme — ochosa cywjecmeosanus kiemku Ilonstue 00
OOMEHE BeIIEeCTB KaK COBOKYITHOCTH OHOXMMHUYECKHUX  pPEaKIUH,
00€eCIeUnBAIOIINX KU3HEJACATEIPHOCTh KIECTKH. 3HAYEHHE aCCUMUIISALIUUA U
JUCCUMUWISIIMU B KJIETKe. PaBHOBECHE AHEPTETUYECKOIO COCTOSIHUS KIJIETKU
— obecnieueHue €€ HOPMaIbHOTO (DYHKIIMOHUPOBAHUS
o buocunmes 6enxa 6 orcusoil kiemxe IloHatne o OMOCUHTE3E. DTallbl
cuHTe3a Oenka B KieTke. Poib HYKIEMHOBBIX KHUCIOT M puUOOCOM B
OuocuHTe3e OETKOB
o buocunmes yenesoooe — gpomocunmes Ilonsitue o hoTOCHHTE3E KaK
mpoliecce Co37aHus YIiIeBOJIOB B )KMBOM KiieTke. JIBe cranuu GoToCHHTE3A:
CBETOBasl U TEMHOBas. Y CJIOBHS MPOTEKaHUSI (POTOCUHTE3a U €T0 3HAUYCHUE
JUJISL TIPUPOJIBI
o Obecneuenue knemox 3uepeuetl IIoHSITHE O KJIECTOUYHOM JIBIXaHUHU KaK
0 TIpoiiecce obecrneueHust KIeTKu dHeprueii. CTaauu KIETOYHOTO JIbIXaHMUS:
oeckucioponnas (hepMeHTaTUBHAS, WU TIUKOJIN3) U KUCJIOpoaHas. Pob
MUTOXOHJAPUNA B KJIETOYHOM JIbIXaHUU
o Pasmnoocenue xknemxu u eé srcusnennviti yukai Pa3MHOKEHHUE KIIETKH
nyTéM JiefieHusT — oO0Iee CBOMCTBO KJIETOK OJIHOKJIETOUHBIX U
MHOTOKJIETOUHBIX OpraHu3MoB. KiieTouHoe peneHue y MNpoOKapuor —
JIeJICHUE KJIETKUM HaaBoe. JleseHue KieTku y dykapuor. Mwuto3. dassel
MuTo3a. JKU3HEHHBIM IUKI KJIETKU: wuHTepdaza, MuTo3. Pasnenenue
KJICTOYHOTO COAEPKMUMOTO Ha JIBE IOYEPHUE KIIETKH.
o JlabopamopHwvie pabomui.

1. MuorooOpa3ue KieTok »ykapuoT. CpaBHEHHE PACTUTEIbHBIX U

KUBOTHBIX KJIETOK

2. PaccmaTtpuBaHue MUKPOTIPETIAPATOB C NCTSAITUMUCS KICTKAMU

Tema 3. 3axonomepnocmu Hcu3nu Ha OP2anuzMeHHom yposne (17 u)



o Opeanuzm — omkpeimas sxugas cucmema (buocucmema) Opranuzm
KaKk JkuBasi cucremMa. KOMIOHEHThI CHUCTEMBI, HUX B3aUMOJCHCTBUE,
o0ecrieunBaoIee IEeIO0CTHOCTh OHMOCHCTEMBbI «OpraHu3M». Perymsnus
IPOLIECCOB B OMOCUCTEME

o bakmepuu u  eupycor  PazHooOpasume  (opM  OpraHu3MOB:
OJIHOKJIETOYHBIE, MHOTOKJIETOYHbIE M HEKJeTouHble. bakrepum Kak
OJIHOKJIETOUHBIE J0sA/IEpHbIE OpraHu3Mbl. Bupychl kak HekieTouHas hopma
KW3HU. OTIUYUTENbHBIE OCOOCHHOCTHM OaKTepuil W BUPYCOB. 3HAUYCHUE
OaKTEepHil U BUPYCOB B IPUPOC

° Pacmumenvnwiii opeanuzm u e2o ocobennocmu I'aBHBIE CBONCTBa
pacTeHui: aBTOTPO(PHOCTb, HECITOCOOHOCTh K aKTUBHOMY IEPEIABUKEHUIO,
pa3MellleHne OCHOBHBIX YacTell — KOpHS M mobera — B JIBYX pa3HbIX
cpenax. OCOOCHHOCTH PpACTUTENIBHOM  KJIETKH: MNPUHAUICKHOCTh K
AyKapuoOTaM, HaJIU4YUe KJICTOYHOW CTEHKH, IUIACTHJ U KPYIHBIX BaKyoJICil.
CrocoObl pa3MHOKEHHUS pPAacTeHHil: mojoBoe W Oecrnosnoe. OcOOEHHOCTH
MOJIOBOTO Pa3MHOXKEHUA. TUIbl 06ecroyioro pa3MHOKEHHS: BEreTaTUBHOE,
CIiopamu, JACJICHUEM KIIETKU HaJIBOE

o Mmnozoobpazue pacmenuil u 3HaveHue 8 npupode O000IIEHUE paHEee
U3Y4YeHHOro maTtepuana. MHorooopa3ue pacTeHHil: CIOPOBbIE U CEMEHHBIE.
OcoOEHHOCTHM  CIIOPOBBIX  PAcCTEHUW:  BOJOPOCIEH,  MOXOBHUJHBIX,
MarnopOTHUKOB, XBOIIEH U MJIAYHOB; CEMEHHBIX PACTEHUN: TOJIOCEMEHHBIX H
LBETKOBBIX (MMOKpbITOCEMEHHBIX). Kiaccel oTaena L{BeTkoBbIE: IBY0JIbHBIC
U OJTHOAOJBHBIE pacTeHus. OCOOCHHOCTH M 3HAYCHHE CEMEHU B CPABHEHUU
CO CIIOpOM

o Opeanusmul yapcmea epu60o6 u auwiaunuxog I'puObl, UX CXOJCTBO C
JIPYTUMHU JYKAPUOTHUYCCKUMHU OpTaHW3MaMH — PACTCHUSMHU U KUBOTHBIMH
— u ommune oT Hux. Crienuduyeckue cBoiicTBa rpudoB. MHorooopasue u
3HaueHHEe TPUOOB: IMJIECCHEBBIX, NUISITIOYHBIX, Apa3UTUUECKUX. JINIIaitHUKN
KaK 0coOble CUMOMOTHYECKHE OPTaHU3MbI; UX MHOT0OOpa3ue 1 3HaUCHUE

o Kusommuwiii opeanuzm u e2o ocobennocmu. OCOOEHHOCTU KUBOTHBIX
OpraHU3MOB:  NPUHAMJIEKHOCTH K  JyKapuoTaMm, TIeTepoTpO(HOCTD,
CIIOCOOHOCTh K AaKTUBHOMY TIEpPEABUKEHHUIO, 3a00Ta O TMOTOMCTBE,
nocTpoiika okuiumg (THE3N, HOp). [leneHwe >KMBOTHBIX MO CcrHocodam
NOObIBaHUS  TUIIU: PACTUTEIHHOSAHBIC, XUIMHBIC, TMapa3uTUUYECKUE,
NaJIaabIIUKK, BCESIHbIC

o MHnozoobpa3zue scusomuuix Jlenenune >KMBOTHBIX Ha JBa MOALIAPCTBA:
[Ipocreiimime u  MHoroksietounble.  OCOOEHHOCTH  MPOCTEUILIUX:
pacrpocTpaHeHue, MUTaHue, NepeaBuKeHne. MHOTOKIIETOYHbIE KUBOTHBIE:



0€Cl03BOHOYHBIE U MO3BOHOUYHBIE. (OCOOCHHOCTH  pa3HbIX  THUIIOB
0EeCIO3BOHOYHBIX JKUBOTHBIX. OcOOEHHOCTH THUIAa XOPI0BbIE

J CpasHenue ceoticms opeanusma yenoseka u dxcusomuvix O000LIICHIE
paHee u3ydeHHOro Marepuana. CXOJICTBO YEIOBEKA U KUBOTHBIX. OTiIiMUne
YEJIOBEKA OT JKMBOTHBIX. CHCTEMBI OpPraHOB Yy YEJIOBEKA KaK OpraHu3Ma:
MUILIEBAPUTENbHAS, bIXaTEIbHAsA, KPOBEHOCHAs!, BbIAEIUTENbHAsA. OpraHsl
YyBCTB. YMCTBEHHBIE CIIOCOOHOCTH YEJI0BEKA. [TprunHel,
00yCIOBIMBAIOIINE COLIMATIbHBIE CBOMCTBA YEIOBEKA

o Pazmnoocenue scugoix opeanusmos TuUnbel pa3MHOKEHUS: MOJOBOE U
oecrionoe. OCOOEHHOCTH TMOJOBOTO PA3MHOMXKEHUS: CIHSHUE MYXKCKUX H
KEHCKMX TaMeT, OIUIOJJOTBOpEHHEe, oOpa3oBaHuEe 3UTOTHL. becmnonoe
pa3MHOXKEHUE: BET€TaTUBHOE, 0OPAa30BaHUE CIIOp, ACJIEHUE KJIETKU HaJ/lBOE.
buonornyeckoe 3HaY€HUE MOJOBOIO M Oecrnojioro pasmMHokeHus. CMmeHa
MOKOJIEHHI — O€CIOJIOro U MOJIOBOIO — Y )KUBOTHBIX M PACTEHUN

o HUnousudyanvnoe pazeumue opeanuzmog lloHarue 00 OHTOTEHE3E.
[lepuonbl OoHTOreHe3a: SMOPHOHANBHBIN M TOCTAIMOpUOHANBHBIN. CTaauu
pa3BUTHS 3MOpUOHA: 3UTO0Ta, ApoOsieHHue, ractpynia ¢ auddepeHnnanmue
KJIETOK Ha DJKTOJIEpPMY, DHTOIEPMY M  ME30JEPMYy, OPTraHOTECHES.
OcobeHHOCTH TIpoliecca pa3BUTHS IMOPHUOHA, €r0 3aBUCUMOCTh OT CPEIbI.
Oco0eHHOCTH TOCTAIMOPUOHAIBHOTO  pa3BUTHA. Pa3BuTHE IKHUBOTHBIX
OpPraHMU3MOB C IIPEBpAICHUEM U O€3 MpeBpalleHus

J Obpazosanue nonogvix knemok. Meiioz 1TloHaTne O IUIIOUIHOM H
rarmionTHOM Habope XpoMocoM B KieTke. KEeHCKHe W MY>KCKHE MOJIOBBIE
KJIETKM — ramerbl. Meiio3 kak ocoOblii Tum neneHust kiuetku. IlepBoe u
BTOpOE JesieHne merno3a. [IoraTre o ciepMaTorenese u 0oreHese

J H3zyuenue mexanusma wnacreocmeennocmu Hauano wuccrienoBaHUi
HACJIEICTBEHHOCTH OpraHu3MoB. [lepBriil HayuHbll Tpya I'. Menaens u ero
3Ha4yeHue. J[OCTMXKEHHsI COBPEMEHHBIX MCCIIEAOBAaHUN HACJIEACTBEHHOCTH
OpPraHu3MoOB.  YCJIOBUS JUIi aKTUBHOIO  Pa3BUTUSL  MCCJIEIOBAHUM
HaCJIEJICTBEHHOCTH B XX B.

J OcHo@Hble  3aKOHOMEPHOCMU — HACAe0CME8EHHOCMU  OP2AHU3IMO8
[TonsiTue © HACIEACTBEHHOCTH M CHOCO0AaX MepeAaud IMPU3HAKOB OT
ponuteneit moromctBy. Habop xpomocoMm B opranusme. ['eH u ero cBoicTBa.
['enotun u dhenotun. MI3MeHYUBOCTh U €€ MPOSIBIICHUE B OPTaHU3ME

o 3axonomeprnocmu uzmenuusocmu lloHsTre 00 M3MEHUYMBOCTU U €€
poou  gus opraHu3moB.  HacnenctBeHHas W HEHACHEACTBEHHAs
M3MEHYMBOCTh. THIbI HACIEACTBEHHOM (F€HOTHUMHYECKON) U3MEHYMBOCTH:
MyTaIMOHHAs,, KOMOMHATUBHASI.



Tema

o Henacneocmeennas usmenyusocms lloHATHE O HEHACIEACTBEHHOU
(peHOoTHIIIYECKOI) M3MEHUYNBOCTH, €€ MIPOSIBJICHUH Y OPTAaHU3MOB M POJIU B
WX JKU3HENEATEIbHOCTH. 3HAKOMCTBO C MpPUMEPAMU HEHACIEICTBEHHOM
M3MEHYMBOCTU Y PACTEHUN U )KUBOTHBIX.
° Ocnogvl  cenexyuu opeanusmos Ilonarne o cenekuuu. Kcropus
pazButus cenekuuu. Cenekiusi kak Hayka. OOIIMe METONbl CENeKIUU:
UCKYCCTBEHHBI OTOOp, rubpuiusanus, myrareHe3. Celekiusi pacTeHUM,
KUBOTHBIX, MHUKpPOOpranu3MoB. lcmnosb3oBaHHE MHUKPOOOB YEIOBEKOM,
MOHATHE O OMOTEXHOJIOTUHU
o Jlabopamophwvie pabomui:

3. BrisiBieHHE HACNEACTBEHHBIX W HEHACJIEJICTBEHHBIX IPU3HAKOB Y

pacTeHMil pa3HbIX BUIOB

4. V3yueHne U3MEHYMBOCTH Y OPraHU3MOB

4. 3akoHomepHoCmMU NPOUCXO0XHCOCHUA U PA3BUMUA HCU3HU Ha 3emie (20

o llpeocmasnenuss 0 B03HUKHOBEHUU XHCU3HU Ha 3emie 6 ucmopuu
ecmecmeosnanus I'MMOTe3bl MPOUCXOKIAEHUS KU3HU Ha 3emiie. OnbiThl O.
Penu u JI. I1actepa, onpoBepraromme TunoTe3bl O CaMO3apOKICHUN KAZHA
o Cogpemennvie npeocmasienuss O G03HUKHOBEHUU JHCU3HU Ha 3emie
buoxnmuueckas runore3a A.M. Onapuna. Y cii0BUS BOSHUKHOBEHUS KU3HU
Ha 3emuie. ['unotesa JIx. Xonaeitna

o 3nauenue pomocunmesa u 6GUOLO2ULECKO20 KPY20BOPOMA GeUecme 8
passumuu  ocuzhu (OCoOEHHOCTH NEPBUYHBIX OpraHu3moB. llosBienue
aBTOTpo(hoB — LMaHOOakTepuil. MI3MeHeHHs yCIOBHI KU3HU Ha 3emie.
[Tpuunnsl u3menenuil. [losiBienue 6uocdepsl

o Imanvl pazeumus sxcusnu Ha 3emne OOIIee HANIPaBICHUE DBOJIIOIUN
YKU3HU. DpBbl, IEPUOMBI U JIIOXU B UCTOPUH 3eMJIA. BpIXOJ OpraHM3MoOB Ha
Cyllly. DTamnbl pa3BUTHS KU3HU

J Hoeu pazeumus opeanuyeckoco mupa 6 oOuonocuu Bo3HUKHOBEHHE
uzeit 00 3BorOIMH kuBoro Mupa. Teopus sBomroiuu XK.-b. Jlamapka

° Yapnz Japsun o6 seonroyuu opeanuveckoco mupa ViccnenoBaHus,
npoBencéHubie Y. JlappuHoM. OCHOBHBIE TOJOKEHHUSI SBOJIIOIUM BHUJIOB,
W3J0KEHHbIe  [lapBuHOM. [IBMKylIME CHJIBI MpPOLECCa  DBOJIKOLIUU:
U3MEHYMBOCTb, HACIEJICTBEHHOCTh, OoOpb0a 3a CyIIeCTBOBaHUE W
€CTECTBEHHBI 0TOOp. PesynbpTaThl sBoMIONMK. 3HaueHue padbot Y. JlapBuna
o Cogpemennvie npedcmasgnenusi 06 38010YUU OP2AHUYLECKO20 MUpPA
[Tonynsuuss KaKk €IWHUIA SBOJIOLMUA. BaXKHENIIUE TOHIATHS COBPEMEHHOU
TEOPHUH DBOIIOLHU



o Buo, eco kxpumepuu u cmpykmypa Bun — OCHOBHasI CHCTEMAaTUYECKAS
eqununa. IlpuzHaku Buga kak ero kpurepuu. llomymsauuum —
BHYTPUBHUIOBAs TPYNIHUPOBKA POACTBEHHBIX ocobei. [lomynsus — gopma
CYILIECTBOBAHUS BUJIA

o Ilpoyeccvr  obpasosanus 6udos BunoobpazoBanue. I[loHsaTtue o
MUKpOABOJMIOIMU.  Tumbl ~ BUAOOOpa3oBaHusA:  Teorpaduueckoe U
OHoJIOrnYecKoe

o Maxpossonoyusi  kKak npoyecc NoAGNEHUs HAOBUOOBbIX 2PYNN
opeanuzmos YcnoBus u 3HaueHue auddepennmanuu Buna. llonarue o
MaKpO3BOJIIOLUH. JlokasarenbcTBa npolecca IBOJIIOLUU:
NaJCOHTOJIOTUYECKUE, HAMOPUOJIOTHYECKUE, aHATOMO-MOP(HOIOTrHYeCKUe
(pyAMMEHTHI U ATaBU3MBI)

o OcHosHnvie nanpaénenus seonoyuu llporpecc m perpecc B >KHUBOM
mupe.  HampaBnenus ~ Ouosiormdeckoro  mporpecca:  apomopdos,
uauoaganTaius, oomas qereHepamnus OpraHu3MoB

o Ilpumepsr  360110YUOHHBIX  NPEOOPAZOBAHUL  HCUBLIX  OP2AHUIMO8
O06o0011eHNEe paHee M3YYEHHOro Marepuajia o0 HBOIIOLUUU. DBOJIONUA —
JUTUTENIbHBIA MCTOPUYECKUN TIpoliecc. DBOJIOIHOHHBIE MPeoOpa3zoBaHUs
YKUBOTHBIX U PACTCHHU. YPOBHU IIpeoOpa3zoBaHui

o OcHosHvle 3aKoHoOMepHOCmU agoIoYUU 3aKOHOMEPHOCTH
OMOJIOTMYECKOM JBOJIIOIIMM B TPUPOJIE: HEOOpAaTUMOCTh Ipoliecca,
MPOTPECCUBHOE  YCIOXKHEHHE (POpPM  KM3HHU, HEIPOrpaMMHPOBAHHOE
pa3BUTHE KU3HU, aJANITALINH, IOSABICHUE HOBBIX BUOB.

o Yenosex — npedcmasumens H#USOMHO20 MUpa IBOIIIOLNS IPUMATOB.
Pannue mpenku npumartoB. ['omunugsl. CoBpeMEHHBIE Y€I0BEKOOOpa3HbIE
00€3bsHbI

o Deonroyuonnoe npoucxodxcoenue uenogseka Haxoruienue ¢GakToB o
NPOUCXOXKJIEHUNU 4ernoBeka. JlokazarenbcTBa pOACTBA 4YellOBEKa U
KUBOTHBIX. BakHeiiime ocoOCHHOCTH opraHu3Ma uenoBeka. [IposiBneHue
OMOJIOTUYECKUX M COIMAIBbHBIX (PAKTOPOB B HMCTOPUYECKOM IpOIlecce
MPOUCXOXKIeHU denioBeka. OOIeCTBEeHHBIN (COIMANTbHBIN) 00pa3 KU3HU —
YHUKAJIbHOE CBOKCTBO YEJI0BEKa

o Pannue osmaner s6omoyuu  uenosexa PaHHME TIpeAKH YeIOBEKa.
[Tepexon K nMpAMOXO0XKIACHUIO — BBIIAIOLIMKCS dTAll JBOJIOLUU YEJIOBEKA.
Cranuu aHTponoreHesa: nNpeaeCTBEHHUKH, YEJIOBEK YMENbIH, IpeBHENIINE
JIIOJIA, TPEBHUE JIFOAN, COBPEMEHHBIN YEIOBEK

o llo30nue smanvi 3801m0yUU  uenogexka PaHHUE HEOAHTPOINBI —
KpPOMaHbOHIIbI.  OTIWYUTENbHbIE TPU3HAKK  COBPEMEHHBIX  JIIOJCH.



buocouuanbHas CymHOCTh 4YeloBeKa. BiusHue conuanbHBIX (PaKTOPOB HA
JIEICTBUE €CTECTBEHHOTO 0TOOPA B HCTOPUUYECKOM Pa3BUTHH YETIOBEKA
o Yenoseueckue pacel, ux poocmeo u npoucxodxcoeHue YenoBek
pa3yMmHbli — noauMopdHbiid Bua. [loHsTHe o pace. OCHOBHBIE TUIIBI pac.
[IpoucxoxxneHue u poJICTBO pac
o Yenosex kax ocumensy buocgepvl u e2o enusanue Ha npupoody 3emau
UenoBek — xutenb Ouocdepnl. Bimsaue wyenoBeka Ha Ouocdepy.
VYcnoxHeHrne 1 MOITHOCTh BO3/ICMCTBUS YesnoBeka B Ouocdepe. CoxpaHeHue
KU3HU Ha 3eMJie — IJIaBHAs 3a/1aya YeJI0BEUYECTBA
o Jlabopamopnas paboma:

5. Ilpucnoco0aeHHOCTh OPTaHU3MOB K Cpejie OOMTaHUs

Tema 5. 3axkonomeprnocmu 63aumMOOMHOULIEH UL OP2AHUIMO8 U cpeobl (15 u)
o Yenosusi orcusnu na 3emne Cpenpl )KU3HM OPraHU3MOB Ha 3eMile:
BOJIHAsI, HA3€MHO-BO3/TyIIIHAs, IOYBEHHAs, OPraHU3MEHHAs1. Y CIIOBUSI KU3HU
OpraHU3MOB B pa3HBIX CpeAax. DKOJOrHYecKhe (PaKkTophl: aOMOTHYECKHUE,
OMOTUYECKHUE U AHTPOTIOTCHHbBIC
o Obwue 3akoHvl Oelicmeus Gakmopog cpeodbl HA OpPeaHU3Mbl
3aKOHOMEPHOCTH JIeHUCTBHSI (DAKTOPOB CpeIbl: 3aKOH OINTUMyMa, 3aKOH
He3aMeHUMOCTH  (dakTopa. BrusHue 5sKonoruyeckux (¢GakToOpoB Ha
opraHu3Mbl. [lepnoAMYHOCTD B )KM3HU OpraHu3MoB. DoTornepruoaum
o Ilpucnocobnennocms opeanusmos K oOelucmseuro axmopos cpeobl
[Tpumepsl mpucnocoOseHHOCTH opraHu3MoB. [lonstue 00 amanTaruu.
PaznoobOpaszue agantaruii. [lonsTie o xu3HEHHOW (opMe. DKOIOTHIECKUE
TPYIIIBEI OPTaHU3MOB
o buomuueckue cesazu 6 npupode buotuueckue CBSI3U B MIPUPOJIC: CETH
MUATaHMs, CIOCOOBI NOOBIBaHMS TMUINU. B3auMopeilcTBUe pa3HBIX BHJIOB B
NPUPOJTHOM  COOOIIECTBE:  KOHKYPEHLHMs,  MyTyaJiu3M,  CHUMOHO3,
XUIIHUYECTBO, Mapa3uTu3M. CBsI3M OpraHW3MOB Pa3HbIX BUAOB. 3HAUCHHUE
OMOTUYECKUX CBA3EH
o Bzaumoceazu opeanusmos 6 nonynayuu llonynauust kak ocoOas
HaJOpraHU3MEHHasi cucTteMa, (opMa CYIIECTBOBaHMS BHUJAa B TMPUPOJIE.
[Tonsarue o gemorpaduyeckoi U MPOCTPAHCTBEHHON CTPYKTYpE MOIYJISIIUH.
KonruecTBeHHbIE TOKA3aTENN HOMYJISLNU: YUCICHHOCTh U IJIIOTHOCTD
o Dynukyuonuposanue nonyiayuti 6 npupooe Jlemorpaduueckue
XapaKTepUCTUKUA MOIMYJISIIUN: YUCIEHHOCTh, IUIOTHOCTh, POXKIa€MOCTb,
CMEPTHOCTh, BBKMBAEMOCTh. Bo3pacTHast CTpyKTypa MOMYJISINH, MOJI0Bas
CTpykTypa mnomyisiuuu. llomynsuuss kak  Oumocucrema. J[uHamumka



YUCICHHOCTH W IUIOTHOCTHA TOMYJSAIHUHA. Peryisius YuCICHHOCTU
MOMYJISTIAN
J Ilpupoornoe coobwecmseo — 6buoceoyenos llpupomaHoe COOOIIECTBO
Kak OHOIICHO3, €ro SIPyCHOE CTPOEHHUE, SKOJOTUYECKHE HUIIH, IMUIICBBIC
[N W CeTH TNUTaHWs. | TaBHBIA NMPU3HAK TPUPOIHOTO COOOIIecTBa —
KPYTrOBOPOT BEIIECTB M MOTOK dHeprun. [lonarue o 6uotore. Pois BUIOB B
OHOLIEHO3€e
o buoceoyenoswvi,  sxocucmemvr  u  6uocghepa  IDKOCUCTEMHAs
opraHu3anus >KABOW TpHUPOAbl. (DYHKIIMOHAIBHOE pa3Iu4he BHIOB B
IKOCcHCTeMax (TIPOM3BOAMTENH, TOTpeOuTenu, pasnararenn). OCHOBHBIC
CTPYKTYpHBIE =~ KOMITOHCHTBI ~JKOCHCTEMBbI. KpyroBopoT BemiecTB W
MpeBpallleHUus] HEPTUM — OCHOBHOW MpHU3HAK 3IKOCUCTeM. buocdepa —
rinobanbHas skocucrema. B.M. Bepnanckuit o ouochepe. KoMnoHeHTHI,
XapaKTepU3yIoIINe COCTaB U CBOMCTBa Omocdephl: >KUBOE BEIIECTBO,
OMOreHHOE BEIIECTBO, KOCHOE BEIECTBO, OMOKOCHOE BeuiecTBO. Poiib
’KHBOTO BelllecTBa B Onocdepe
o Pazeumue u cmena npupoonvix coobwecms CaMOpa3BUTHE
OuoreorieHo30B U UX cMeHa. Ctaguu pa3BUTHsS OHOreoleHo30B. [lepBuunbIe
U BTOPUYHBIE CMEHBI (CYKLIECCHM). YCTOMYMBOCTH OHMOr€OlE€HO30B
(akocucTeM). 3HaUEHUE 3HAHUM O CMEHE NMPUPOAHBIX COOOIIECTB
o MHnoeoobpazue 6uoceoyenoszos (s3xocucmem) OO600IIEHUE paHee
U3y4eHHOro Mmatepuaia. MHorooOpa3ue BOIHBIX IKOCHUCTEM (MOPCKHX,
MPECHOBOJHBIX) W  HA3€MHbIX  (€CTECTBEHHBIX M  KYJbTYPHBIX).
ArpoOuoreoneHo3bl  (arpo’KOCUCTEMBI), HMX CTPYKTypa, CBOWCTBAa WU
3HAYCHHUE TS YCJIOBEKA U TTPUPOIBI
o OcHoBHble 3aKOHbL YCMOUYUBOCMU HCUBOU Npupoosbl UKIMYHOCTH
IPOLIECCOB B  JKOCUCTEMAX. YCTOWYMBOCTH MPUPOJIHBIX SKOCUCTEM.
[TpyunHBl YCTOWYMBOCTH HSKOCHUCTEM: OHOJIOTMYECKOE pa3zHooOpasue u
COMPsDKEHHAS YHUCICHHOCTh WX BHIOB, KPYTrOBOPOT BEIIECTB W IOTOK
DHEPTUH, ITUKINYHOCTH IMPOIIECCOB
o Ixonocuveckue npobaemvl 8  ouocepe. Oxpana  npupoowvl
OO6o0mieHne panee wu3ydeHHOro watepuana. OTHOIICHHE 4YeJOoBEKa K
npupose B HCTOPUHU dYenoBeuecTBa. [IpoOnembl Ouocdepsl: HCTOIIEHUE
MPUPOAHBIX  PECYpCOB, 3arps3HEHUE, COKpalleHne OMOJIOTHYECKOTO
pazHooOpa3usi.  PemieHue — 3KOJOTMYECKMX — mpobiieM  Ouocdepsi:
paloHaIbHOE HCIOJIB30BaHWE PECYPCOB, OXpaHa MPHUPOABI, BceoOIee
HKOJIOTHYECKOE 00pa3oBaHNE HACEICHHUS.
o Jlabopamopnas paboma:

6. OreHKa KauecTBa OKPYKAIOIIECH CpeIbl






[IJTAHUPYEMBIE PE3VJIbTATHI OCBOEHUS ITPOTPAMMBI T10
BMOJIOI'M HA YPOBHE OCHOBHOI'O OFIIET'O OFPA3OBAHIS
(FAZOBBIM YPOBEHD)

OcBoenue yuyebHoro mpeamera «buonorus» Ha ypOoBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs JOKHO OOECHEYUTh JOCTH)KCHHE CIEAYIOMUX O0y4YarouMMHCS
JUYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTAaThl OCBOCHUS IIPOrPAMMBI 110 OMOJIOTUH OCHOBHOTO
oOmero  oOpa3oBaHWS  JODKHBI  OTPpaKaThb  TOTOBHOCTh  OOYYaroIIuXcs
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacUIMpEeHHE OIbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIPOLIECCE peanu3alnuu
OCHOBHBIX HAIPAaBJICHUI BOCIIUTATEIbHOMN 1E€ATEIIBHOCTH, B TOM YUCIIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JEATEIBHOCTH MPU BBINOIHEHUU
UCCJIEIOBAHUN U MPOEKTOB, CTPEMJICHUE K B3aMMONIOHUMAHUIO U B3aUMOIIOMOLIIH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

OTHOILIEHHE K OMOJIOTMH KaK K Ba)KHOM COCTABIIAIOILEH KYJIbTYpbl, TOPAOCTh
3a BKJIQJI POCCHUMCKUX U COBETCKHX YUEHBIX B Pa3BUTHE MUPOBON OMOJOTMYECKON
HAYyKU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

TOTOBHOCTh OLIEHUBATh MOBEIECHHE M IOCTYIIKM C IO3UIMH HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKOU KYJIbTYpHI;

NOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACMEKTa JEATEIbHOCTH YEJIOBEKA B
MEJUIMHE U OUOJIOTHH,

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

NOHMMaHUE poJii Ouosorud B (POPMHUPOBAHUHM SCTETHUECKOH KYJIbTYpPHI
JUYHOCTH;

5) ¢usznyeckoro BocnuTaHusi, GOPMHPOBAHMSA KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU

OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3/I0POBBI0 M YCTAaHOBKA Ha 3J0POBBIH
o0pa3 ®HU3HU (3M0pOBOE MHUTAHUE, COOTIOCHIE TUTUEHUUYECKUX MPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryspHas Qu3nyeckKas
aKTUBHOCTb);

OCO3HAHHWE TOCIEACTBUN M HENPHUSATHE BPEAHBIX MPUBBIYEK (YHOTpeOIeHHE
aJIKOroJIsi, HApKOTHUKOB, KypeHue) M HHbIX (opMm Bpera ans (U3NYECKOTO H
IICUXUYECKOTO 3[J0POBBS;



coOto/ieHne TpaBui O€30MacHOCTH, B TOM YHCIIC HaBBIKM O€30MacHOTrO
MOBEJCHUS B IIPUPOJHOM CpEJIE;

c(OPMUPOBAHHOCTh HaBbIKa peQICKCUH, YIpaBICHHE COOCTBEHHBIM
AMOILMOHAJIbHBIM COCTOSTHUEM;

6) Tpy10BOI0 BOCIIMTAHMS:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa30oBaTenbHON OpraHU3aIlii, HACEJIEHHOTO MYHKTa, Kpas) OMOJOTHYECKOH H
DKOJIOTHYECKON HANpaBJICEHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YUYCHHIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

OpUEHTAIUsl Ha MPUMEHEHHE OMOJIOTUYECKUX 3HAHUU MpPU PEIICHUH 3a]ay B
00J1aCTH OKPYXAIOIICH Cpebl;

OCO3HAHHE IKOJIOTMUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOW [EATEIIBHOCTH 3KOJOTHYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpUCHTAIlMsl Ha COBPEMEHHYI0 CHCTEMY Hay4YHBIX MPEJICTaBICHUN 00
OCHOBHBIX OHMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX YEJOBEKa C
IIPUPOJHOM U COLIMATIBHOM CPELION;

MOHMMAaHUE POJIM OHUOJIOTUYECKOW HayKhd B (POPMHUPOBAHUU HAYYHOIO
MHUPOBO33PEHUS;

pa3BUTHE HAYYHOU JHOOO3HATEIBHOCTU, MHTEpECA K OMOJIOTMYECKON HayKe,
HaBBIKOB UCCIIE0BATENbCKOMN AESTEIbHOCTH;

9) aganTanuyu 00y4awuerocsi K U3MEHAKIIUMCH YCJIOBUIM COIHAJIbHOM
U IPUPOJHOM Cpeabl:

aJIcKBaTHas OLICHKA MU3MEHSIOUIUXCS YCIOBUM;

NPUHATHE pelieHus (MHIWBHIYaJIbHOE, B TPYMIE) B U3MEHSIOUUXCS
YCJIOBUSIX Ha OCHOBaHMH aHaJIM3a OMOJIOTHYECKON HHPOpMAIIHH;

IJIAHUPOBAHHUE JICMCTBMM B HOBOM CHUTyallud HAa OCHOBAaHUM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpeameTHble  pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO  OHOJIOrHU
OCHOBHOTO 00IIero o0pa3oBaHUsA, JOJDKHBI OTpakaTh OBJIAJCHUE CIEAYIOLIMMHU
YHHUBEPCaJIbHBIMU yUE€OHBIMU JACHCTBUAMU:

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 0a3oBble JJOrHYecKue JelCTBUSL:



BBEISIBIIAITH M XapaKTEPU30BATh CYIIECTBEHHBIE TMPU3HAKA OHOJIOTHYECKUX
00BEKTOB (SIBIICHUN);

yCTaHABIMBATh CYIICCTBEHHBIM NpPH3HAK KIaCCU(PUKAIIMN OMOJIOTHUYECKHUX
O0OBEKTOB (SIBICHUM, MPOIECCOB), OCHOBAHUA i1 OOOOINEHUS W CpaBHEHWS,
KpUTEPUH MPOBOAUMOTrO aHAIIN3a;

C YU4€TOM MPETI0KEHHON OMOJIOrMYECKOM 3a/1a4M BBISIBIISATh 3aKOHOMEPHOCTHU
U TPOTUBOPEUHsS B paccMaTpuBaeMbIX (akTax W HAOMIOACHUSIX, MpeaiaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

BBISIBIISATh ACPUIUTH MH(OPMAIUHU, JAHHBIX, HEOOXOJUMBIX IJI PEIICHUS
MOCTABJICHHOU 3a/1a4H;

BBISIBIIATh MPUYUHHO-CIICJICTBEHHBIE CBS3U TPH H3YYCHHH OMOJIOTHYCCKUX
SBJICHMA ¥ TIPOIIECCOB, JEJIaTh BBIBOJBI C HCIIOJIH30BAHUEM JACHYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUECHUI M0 aHAJIOTHH, (POpMyIUpPOBATH
TUIOTE3bI O B3AUMOCBSI3AX;

CaMOCTOATENILHO BBIOMpATh CIOCOO pemieHus] y4eOHOM OMOJIOrH4ecKou
3alayu  (CpaBHUBATh HECKOJBKO BApUAHTOB pEUIEHUs, BBIOMpATh HambOoJee
MOIXO/ISIIIIANA ¢ YIETOM CaMOCTOSTEIIEHO BBIICIICHHBIX KPUTECPHUEB).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS;

(GbOpMyIHpPOBaTh BOIMPOCH], (UKCHUPYIONIAE pPa3pbhlB MEXKIY pEaTbHBIM H
YKEJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSITENILHO YCTaHABIMBATh
HMCKOMOE U JIaHHOE;

dbopMupoBaTh THUIOTE3Y 00 HMCTHHHOCTH COOCTBEHHBIX  CYXKICHHH,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHECHUE;

IPOBOJUTH MO CaMOCTOSITEIBHO COCTaBIIEHHOMY IUIaHy HaOJI0JEHuE,
HECJIOKHBIM  OMOJIOTUYECKUN OSKCIEPUMEHT, HEOOJIbIIIOe HCCIe0BaHUEe 10
YCTAaHOBJICHHIO OCOOEHHOCTEH OHOJOTUYECKOro O00BeKkTa (Impoliecca) M3ydeHus,
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d W 3aBUCHMOCTEH OHMOJIOTMUECKHX OOBEKTOB
MEXKy COOO0M;

OIICHMBATh HA MTPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAITHIO, TIOTYUYCHHYIO
B X0Ji¢ HAOJIIOJICHUS U DKCIIEPUMEHTA,

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO HAOIOJCHUS, IKCIIEPUMEHTA, BJIaJIETh WHCTPYMEHTAMHU OIICHKHU
JIOCTOBEPHOCTH TIOJTyYE€HHBIX BBIBOJIOB U 0000IICHUI;

MIPOTHO3UPOBATh  BO3MOXKHOE JajbHEWIlIee pPa3BUTHE OHOJIOTUYECKHUX
MIPOIIECCOB U WX TMOCJEACTBUS B AaHAJIOTMYHBIX WM CXOIHBIX CUTYaIMsIX, a TAKKE
BBIJIBUTATH MPEIOJIOKEHUS 00 X PA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

3) pabdora ¢ ungopmaunmeii:



MPUMEHSTh PA3JUYHBIE METOJbI, MHCTPYMEHTHl M 3aIPOCHl MPU TIOWCKE H
otOope Omoyorndeckord WHGOPMAIMKA WM JAHHBIX W3 HCTOYHUKOB C YYETOM
MPEIOKEHHON y4eOHOM OMOIOTUYECKOM 3a/1auu;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
OnonornuecKyo HHGOPMAIIMIO Pa3IMYHbBIX BUIOB U (HOPM MPEICTaBICHIS,

HAXOJUTh CXOJHBIC APTYMEHTHI (MOATBEPKIAIONINE WA OMPOBEPTAIOIIHC
OJTHY | TY K€ HJICI0, BEPCHUIO) B PA3IMUHBIX HH(DPOPMAITMOHHBIX UICTOYHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TPEACTABICHUS
uHPOpMAIIMU W WJUTFOCTPUPOBATH peEIIaeMble 3a/ladll HECIOKHBIMH CXEMaMH,
JuarpaMmMaM#, HTHOUM rpaduKoi U UX KOMOMHAIIMSIMH,

OIICHMBATh HAAEKHOCTh OHMOJOTHYECKON WH(POPMAIMKA 110 KPUTEPHUSIM,
MIPEIOKCHHBIM YUIUTEIIEM WU CHOPMYITHPOBAHHBIM CaMOCTOSTEIBHO;

3allOMHHATHh U CUCTEMATU3UPOBATh OUOJIOTHYECKYI0 HH(OPMAIHIO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH

1) o01menmne:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYXKCHHUS, BBIPAXKATh SMOIIUU B MPOIIECCE
BBITIOJTHCHUS PAKTHYECKHUX U 1a00paTOpHBIX PaboT;

BBIpakaTh ce0s (CBOIO TOUKY 3PEHHS) B YCTHBIX M TUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOallbHbIE CpeACTBa OOIICHMS, ITOHMMATh 3HAYCHHUE
COITMAJIBHBIX 3HAKOB, 3HaTh M PACMO3HABaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlM U CMSITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPCHHsI IPYTHX, NPOSBIATH YBAKHUTEIBHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOM hopme hopMyIHpPOBATh CBOM BO3PAKCHHUS;

B Xoje jauajgora W (WIM) IHUCKYCCHH 3aJaBaTh BOIPOCHI IO CYIIECTBY
oOcyxmaemMoli OHMOJIOTMYECKOW TEMbl WM BBICKA3bIBATh WJCH, HAIICIICHHBIE Ha
pelieHre OMoJI0rnYecKou 3a1auu U MoJiiepKaHue 0J1arosKenaTeIbHOCTH OOIIEHNS,

COTIOCTAaBJISATh CBOU CYXKJICHHSI C CYKICHUSMH IPYTUX YJaCTHUKOB TUAJIOTa,
OOHapyXUBATh PA3JIUINE U CXOJICTBO IMO3UITUI;

MyOJIMYHO TIPEJCTaBIATh PE3YJIbTaThl BBIMOJHEHHOTO OHOJIOTMYECKOTO
OmbITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOCKTA);

CaMOCTOSATENILHO BBIOMpAaTh (opMaT BBICTYIUIGHHS C YYETOM  3ajad
MIPE3EHTAIlMA U OCOOCHHOCTEW ayJUTOPUU M B COOTBETCTBHHM C HUM COCTaBIISTh
YCTHBIC U TMCbMEHHBIC TEKCTHI C UCTIOIB30BAHUEM HILTIOCTPATUBHBIX MaTEPUAJIOB.

2) coBMeCTHaA 1eATeJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThl MpU PEIICHUH KOHKPETHOM OMOJOTMYECKOW MpoOJIeMbl, 0OOCHOBHIBATH
HEOOXOJIMMOCTh MPUMEHEHHUS TPYMIOBBIX (OPM B3aUMOJCHCTBUS MPU PEIICHUU
MOCTABJICHHON y4eOHOM 3a1a4u;



NPUHUMATh T1eJIb COBMECTHOW JEATEIbHOCTH, KOJUICKTUBHO CTPOWTH
JEUCTBUS TI0 €€ MOCTIKCHHIO: PACIPEeNeNsaTh POJH, JOTOBAPUBATHCS, 0OCYKIATh
MIPOIIECC U pe3yIbTaT COBMECTHOW pabOThI, YMETh 0000IIaTh MHCHUSI HECKOJIBKHUX
JOJeH, MPOSIBISATH  TOTOBHOCTh  PYKOBOAWTH,  BBINOJHATH  MOPYYEHUS,
MOYUHSATHCS,

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, ONPEENISITh CBOIO POJb (C
y4€TOM TPEANOYTEHU M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aMMOJCHCTBHUS),
pacmpenenarTh 3aJaud MEXIy 4YieHaMu KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00CYXaeHUSI, 0OMEH MHEHHSMHU, MO3TOBBIC IIITYPMBbI U UHBIC);

BBINIOJIHATh CBOIO YacTh PadOThI, JOCTUTATh KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIPaBJICHUIO M KOOPJAWHHUPOBATH CBOM JACHCTBHUSA C APYTHMMHU UYJICHAMHU
KOMaH/IbI,

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIUN TPOAYKT MO KPUTEPUSIM,
CaMOCTOSTEIIHO chopMyTUpPOBaHHBIM y4aCTHUKaMU B3aMMO/JICHCTBUS,
CpaBHUBATH Pe3yJbTaThl C UCXOMIHOM 3aJauei M BKJIAJl KaXJIO0TO WieHa KOMaH/bI B
JTOCTIDKCHHE PE3yJbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH W TIPOSBIATH
TOTOBHOCTb K MPEAOCTABICHUIO OTYETA TTepe] TPYIION;

OBJIAJIETh CUCTEMOM YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JIEUCTBUM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLIMANBHBIX HABBIKOB W 3MOILMOHAIBHOTO
MHTEJJIEKTa 00 y4aroluXCs.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
UCIOJIB3Ysl OMOJIOrMYECKNE 3HAHUS;

OPUEHTHPOBAThCSI B PA3IMUYHBIX  MOAXOJAX  TMPUHATUS  pEIIeHUH
(MHaUBUIYaIbHOE, IPUHATHE PEUICHHUS B TPYIIE, IPUHATHE PEUICHUN TPYIION);

CaMOCTOSITENTFHO COCTaBJISATh AJITOPUTM PEIICHUs 3adadd (WM €ro 4acTh),
BBIOMpATh CMOCOO pelieHuss y4yeOHOW OMOoJIOTMYecKoi 3amadu ¢ yuyéTom
UMEIOLINXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh
IpeUIaraéMble BapMaHThl PELICHUM;

COCTaBIIATh IUIAH JAEWCTBUN (IUIaH peanu3alii HaMEUEHHOTO airopuTMa
pellieHus1), KOPPEKTUPOBAaTh MPEAJOKEHHBI alIrOpuTM C YUETOM MOJIyYEHHUs
HOBBIX OHMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTrHY€CKOM OOBEKTE;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHUM;

JlaBaTh OLIEHKY CUTYalluH U Mpeajiarath IiaH e€ N3MEeHEHUS;



YYUTBIBATh KOHTEKCT U NMPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH
Opu peuieHnH Y4eOHOM OHOJOTHYEeCKOW 3aJayd, aJanTHpOBaTh pEIICHHE K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

OOBSICHATH  NPUYMHBI  JIOCTMKEHUS  (HEOOCTHIKEHMs)  pe3ysIbTaToB
NESATEIbHOCTH, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, YMETh HAaXOAWUTh
IIO3UTUBHOE B NMPOU30ILIEANIEN CUTYAllNH;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSM;

pasnuyarh, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU AMOLIUSMU M SMOIUSIMU
APYTHX,

BBISIBJISITh M @HAJIM3UPOBATH IPUUMHBI SMOLIUH;

CTaBUTb c€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaTh MOTUBBI U HAMEPEHUS
ApYToro,

pEeryaupoBaTh Cioco0 BBIPAXKEHUS IMOLIMI.

IlpunsiTHe ceds U APYrux

OCO3HAaHHO OTHOCHUTBCA K APYTOMY YEJIOBEKY, €70 MHEHHIO;

pU3HaBaTh CBOE IPABO HA OLUIMOKY M TaKOE e MpPaBo JAPYyroro;

OTKPBITOCTh ce0€ U IPYTuM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJINPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHUBEPCAJbHBIX YYEOHBIX PETYJISITUBHBIX JEWCTBUIA,
KoTopasi oOecneunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTHU
(BHYTpEHHSISI IO3ULIMS INYHOCTH ), U )KU3HEHHBIX HAaBBIKOB JIMUHOCTHU (yNpaBJICHUS
co00¥, CaMOIUCITUTIIINHBI, YCTOWYHUBOTO TTOBEJICHU).

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI MO OHOJOTHH K KOHILY
oOy4deHus 6 5 Knacce:

XapaKTepu30BaTh OHOJIOTHIO Kak HayKy O J>KMBOM MpHUpOJE, Ha3bIBAThH
IPU3HAKHU )KMBOTO, CPABHUBATh OOBEKTHI )KMBOW U HEKUBOM MPUPOJIBL;

NEPEeYUCHIATh UCTOYHUKKA  OWOJIOTMYECKUX 3HAHWN, XapaKTepu30BaTh
3HaueHWE OMOJOTMYECKUX 3HAHUM I COBPEMEHHOTO 4YeJlOBeKa, Mpodeccuw,
CBsI3aHHBIC ¢ Omonorueit (4-5 mpodeccuii);

MPUBOJUTH NMPUMEPHI BKJIaga poccuiickux (B Tom uuciie B. M. Bepuaackuii,
A. JI. YmxeBckuil) u 3apyOexHbIX (B TOM umcie Apuctorens, Teodpacr,
['unnokpar) yuy€HbIX B pa3BUTHE OUOJIOTUY;

UMETh TMPEACTABICHHE O BAKHEUIIMX OUOJOTMYECKUX Mpoleccax M
SBJICHUSIX: THTaHUE, JbIXaHUE, TPAHCIOPT BEUIECTB, pPa3APaXKUMOCTh, POCT,
pa3BUTHE, IBUKEHUE, PA3MHOKECHUE;



MPUMEHSATH OUOJIOTUYECKHNE TEPMUHBI U TIOHATHSI (B TOM YHUCJIE: KUBBIE TENa,
OWOJIOTHSA, DJKOJIOTHS, IMTOJOTHS, AaHATOMHUSA, (U3HOJOTHSA, OMOJOTHYECKAs
CUCTEMAaTHKa, KIJIETKA, TKaHb, OpraH, CHCTeMa OpPraHOB, OpTraHU3M, BHPYC,
JBIKEHUE, TUTaHue, (POTOCHUHTE3, JIbIXaHUE, BBIJEICHHUE, Pa3IpaKUMOCTh, POCT,
pa3MHOXKEHHEe, pa3BUTHE, cpeJa OOWTaHWs, MPUPOJHOE  COOOIIECTBO,
HUCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUM C TIOCTABJICHHOW 3ajadeid W B
KOHTEKCTE;

paznuyaTh MO BHENIHEMY BHUAY (M300paKEHUSIM), CXE€MaM U ONHUCAHUSIM
JOSIIGPHBIE W AJIEpHBIE OPTaHWU3MbI, pA3IUYHbIE OHOJIOTHYECKHE OOBEKTHI:
pacTeHusi, KUBOTHBIX, TpHUObI, JMINAWHUKK, OaKTepuu, MPUPOJHBIE U
WUCKYCCTBEHHBIC COOOIIECTBA, B3aMMOCBSI3M OPTaHU3MOB B TPUPOTHOM U
MCKYCCTBEHHOM COOOIIECTBaX, MpeacTaBuTesei (Gaopbl U (hayHbl NPUPOIHBIX 30H
3emun, JaHAMA(TH TPUPOAHBIC U KYJIbTYPHBIC,

MPOBOJIUTH OMHCAHUE OpraHu3Ma (pacTeHHs, KUBOTHOTO) IO 3aJlaHHOMY
IJIaHy, BBICIATh CYIICCTBEHHBIC TPU3HAKKH CTPOCHUS W TIPOIECCOB
KU3HEICATSIILHOCTH OPTaHU3MOB, XapaKTEPH30BaTh OPTaHU3MbI KaK TeJla >KUBOU
NPUPOABI, TIEPEUUCIATH  OCOOCHHOCTH  pPACTCHHWH, JKUBOTHBIX, T'PHOOB,
JUIIAWHUKOB, OAKTEPHUIl U BUPYCOB;

packpbIBaTh IMOHATHE O cpene oOuTaHus (BOJAHOW, Ha3eMHO-BO3IYIIHOM,
MTOYBCHHOM, BHYTPHOPTAaHU3MEHHOM ), YCIIOBHUSIX CPEIbI OONTAHWS;

MIPUBONUTH MPUMEPHI, XapaKTEPHUIYIOIIUE TIPUCIIOCOOIEHHOCTh OPTaHU3MOB K
cpene 0OuTaHusl, B3aMMOCBSI3U OPraHU3MOB B COOOIIIECTBAX;

BBIICNISITh  OTJIMYUTENbHBIE TPU3HAKK TPHUPOIAHBIX M  HCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTUPOBATh OCHOBHBIC TIpPaBWJIa TIOBEACHHS YEJIOBEKA B TPHPOAC H
OOBSCHATHh 3HAYCHHE NMPUPOTIOOXPAHHON JEATEILHOCTH YEIOBEKa, aHAITM3UPOBATh
rJI00aJIbHBIE DKOJIOTHYECKUE TTPOOIIEMBI;

PacKpbIBaTh POJIb OMOJIOTUU B MMPAKTHUECKOU JEATETLHOCTH YEJIOBEKA;

JEMOHCTPUPOBATh Ha KOHKPETHBIX NPHUMEpPax CBs3b 3HAHWNA OWOJOTUU CO
3HAHMSAMHU TI0 MaTeMaTHKe, MPEAMETOB TyMaHUTApPHOTO IMKJA, Pa3IMYHBIMHU
BUJIaMU UCKYCCTBA;

BBITIOJIHATh MPAKTUYECKHE paboThl (MOMCK MHPOPMALUU C MUCIOJIb30BaHUEM
pa3TUYHBIX HWCTOYHHMKOB, OMHCAHUE OpraHu3Ma IO 3aJaHHOMY IUIaHy) |
nabopatopHble paboThl (paboTa ¢ MHUKPOCKOIOM, 3HAKOMCTBO C pPa3IMYHBIMU
croco0aMu U3MEPEHHUs U CPABHEHUS )KUBBIX OOBEKTOB);

MIPUMCHITh METOJBl Ouojoruu (HaONIOJACHHE, ONMHCaHue, Kiaccudukarms,
U3MEpPEHUE, IKCIIEPUMEHT): MMPOBOIUTH HAOIIIOCHHSI 32 OpraHU3MaMu, OMUCHIBATh
Onosloruyeckrue OOBEKTHI, MPOLECCHl W SBICHHS, BBINOJHATH OHWOJIOTHYSCKHUI
PUCYHOK U U3MEpPEeHHE OUOJIOTUUYECKUX OOBEKTOB;



BJIa/IeTh MpUEMaMU pabOThI C JIyMOM, CBETOBBIM U LIU(PPOBBIM MUKPOCKOTIAMU
P pacCMaTPUBAHUU OUOJIOTMYECKUX OOBEKTOB;

coOmoaaTk mpaBuwia 0e30macHOro Tpyda npu paboTe ¢ y4eOHBIM U
7abopaTOpHbIM  00OpYAOBaHUEM, XWMHUYECKOW TIOCYJOM B COOTBETCTBUU C
WHCTPYKIIUSIMU HA YPOKE, BO BHEYPOUHOU JEATEIBHOCTH;

UCITIOJI30BaTh NPH BBINOJHEHUU YYEOHBIX 3aJlaHUll HAy4YHO-TOMYJISPHYIO
JUTEepaTypy Mo OMOJIOTHH, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHeTa;

co37aBaTh IMHUCbMEHHBIE M YCTHBIE COOOIIEHUS, HCIOJIb3Ys MOHSTUNHBIMN
anmnapar U3y4yaeMoro pasjesna OuoJIOruH.

[IpeameTHble pe3yNbTaThl OCBOEHUS MPOrpamMMbl MO OHOJIOTMH K KOHILY
oOyueHus 6 6 Knacce:

XapaKTepU30BaTh OOTAHUKY KaK OMOJOTMYECKYIO HAYKy, €€ pa3Jenbl U CBI3U
C IpYTMMH HayKaMH M TEXHUKOW;

MPUBOJUTH NMPUMEPHI BKiIaia poccuiickux (B ToM uncie B. B. [Jokyudaes, K.
A. Tumupsses, C. I'. HaBamun) u 3apy0exxHbIX yu€HbIX (B ToM uucie P. ['yk, M.
Manbsnuru) B pa3BUTHE HAYK O PACTEHUSX;

MPUMEHSTh OMOJIOTHYECKHE TEPMHUHBI U MOHATHS (B TOM yucie: OOTaHUKa,
pacTuTenbHas KJIETKa, paCTUTENbHAsl TKaHb, OpraHbl PACTEHUM, CHCTEMA OPTaHOB
pacTeHusl: KOpeHb, MOOEr NMOYKa, JUCT, BUJIOM3MEHEHHBIE OpraHbl, IBETOK, IO/,
CeMs, PaCTUTENIbHBIA OpPraHW3M, MUHEPAJIbHOE MHUTAHHE, (POTOCHUHTE3, JbIXaHUE,
pOCT, pa3BUTHE, pPA3MHOKEHHE, KJOH, pa3IpaXuMOCTh) B COOTBETCTBUU C
IIOCTABJICHHOMW 3a/1aueil U B KOHTEKCTE;

ONKCHIBATh CTPOEHUE U KU3ZHEIEATEIBHOCTh PACTUTEIBHOIO OpraHu3ma (Ha
IIPUMEPE MOKPHITOCEMEHHBIX MM IIBETKOBBIX ): MOIVIOIEHUE BOABI U MUHEPAJIBHOE
NUTaHue, (QPOTOCHUHTE3, MAbIXaHUE, TPAHCHOPT BELIECTB, POCT, PA3ZMHOXKEHUE,
pa3BUTHE, CBS3b CTPOCHUS BET€TATUBHBIX U T€HEPATUBHBIX OPTraHOB PACTEHUI C UX
GYHKIUSAMH,

pa3nuyaTh W OINMUCHIBaTh KUBbIE U TepOapHble SK3EMIUIIPbl PACTEHUN IO
3aJlaHHOMY IUIaHYy, YacTW pacTeHUH MO H300paXKEHUsIM, CXEeMaM, MOJENsM,
MYyJISKaM, pelbe(pHbIM TaOIuIaMm;

XapaKTEepU30BaTh NPU3HAKU PACTEHUH, YPOBHH OPraHU3alMi paCTUTEIBLHOIO
OpraHu3Ma, YacTH PACTEHWI: KIETKH, TKAaHW, OPraHbl, CUCTEMBbI OpPraHOB,
OpraHu3M;

CpPaBHUBATh PACTUTENIbHbIE TKAHU U OPTaHbl pACTEHUN MEXAY COOOM;

BBINIOJIHATh TPAKTUYECKUE M JIaDOpaTOpHbIE padOTHl MO MOPQOJIOTUH U
¢buznonoruu pacTeHWii, B TOM 4HuCie pabOThl C MHUKPOCKOIIOM C IMOCTOSIHHBIMU
(ukcupoBaHHBIMM) U BpPEMEHHBIMH MHKpPOIpENapaTaMH, HCCIEI0BATEIbCKUE
paboThI C UCTIOIB30BAHUEM MMPUOOPOB U HHCTPYMEHTOB ITU(GPOBOM TaOOpaATOPHUU;



XapaKTEPU30BaTh IPOLECCHl KU3HEACATENBHOCTH PACTEHUN: MOTJIOLIEHUE
BOJIbI 1 MUHEpAJIbHOE MUTaHuE, POTOCHHTE3, JbIXaHHE, POCT, Pa3BUTHE, CIIOCOOBI
€CTECTBEHHOTO M HCKYCCTBEHHOI'O BEr€TaTUBHOIO pAa3MHOXKEHHUSA, CEMEHHOE
pa3MHOXKeHHE (Ha MpUMepe MOKPHITOCEMEHHBIX, U IIBETKOBBIX );

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIEC CBSI3U MEXKIY CTPOCHUEM U (YHKIUSIMU
TKaHEW U OPraHOB PACTEHUM, CTPOCHHUEM U KU3HENESITEIbHOCTBIO PACTEHUM;

KJIACCU(PUITMPOBATH PACTEHUS U UX YACTH MO Pa3HBIM OCHOBAHUSIM;

OOBSCHATH POJb PACTEHUW B TMPUPOJIE M KU3HU YeJIOBEKAa: 3HAUCHHE
dboToCcHHTE3a B MPUPOJIC U B KU3HU YEJIOBEKA, OMOJIOITMYECKOE U XO3SIICTBEHHOE
3HAUEHHUE BHUJIOM3MEHEHHBIX MOOETOB, XO3SIMCTBEHHOE 3HAYEHHWE BETreTaTUBHOIO
Pa3MHOKEHUS;

MPUMEHATh TIOJYYCHHBIC 3HAHWUS JUISI BBIPAIIMBAHUS W Pa3MHOKCHHUS
KyJIbTYPHBIX PACTCHUM;

UCIIOJIb30BAaTh METOJIbI OMOJIOTUM: MPOBOJIUTH HAOJIOJICHUS 32 PACTCHUSIMU,
OIMCHIBATh PACTCHUS M WX YACTH, CTABUTH MPOCTEHIIHE OMOIOTHUECKHUE OMBITHI U
IKCIIEPUMECHTHI;

coO0aTh MpaBuiia 0E€30MacHOTO TpyJda Mpu padboTe ¢ y4eOHBIM H
1a00paTOpHBIM  00OPYIOBAaHMEM, XHMHUYECKOM IOCYAOW B COOTBETCTBHUHM C
WHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOMU JIEATEILHOCTH;

JIEMOHCTPHPOBATh Ha KOHKPETHBIX IMPHUMEpax CBsI3b 3HAHWUN OWOJIIOTHU CO
3HAaHUSMHU TI0 MaTeMaTukKe, reorpaduu, TEXHOJIOTHH, MPEeIMETOB TYMaHUTAPHOTO
[IMKJIa, Pa3JTMYHBIMU BUJIAMU UCKYCCTBA;

BIaAeTh  npuéMaMu  paboThl ¢  OWoJOTMYeCKOW  MHGPOpPMAIIUEH:
dhopMyIMpOBaTH OCHOBAHMS JIJI U3BJICUCHUS M 00001IeHUS HHGOPMAITUN U3 IBYX
UCTOYHUKOB, TPeoOpa3oBbIBaTh MH(POPMAIUI0 U3 OJHOW 3HAKOBOW CHCTEMBI B
APYTyIo;

co37aBaTh IMHUCbMEHHBIE M YCTHBIE COOOIICHUS, HWCIIONb3Ys TOHSTUNUHBIMN
amnmapar u3y4yaeMoro paszjesna OuoJIOTHH.

[IpenMeTHbie pe3yabTaThl OCBOCHHS MPOTPAMMBI 1O OHOJOTHH K KOHILY
oOyueHus ¢ 7 knacce:.

XapaKTepu30BaTh MPHUHIMIIBI  KIACCU(UKALMKW  PACTCHHUH, OCHOBHBIC
CUCTEMATUYECKHUE TPYNIbl pacTeHud (BOAOPOCIH, MXH, IUJIAyHbI, XBOIIH,
MAMTOPOTHUKH, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC WIJTH IIBETKOBLIC);

NPUBOAUTH MPUMEPHI BKIIaga poccuiickux (B Tom unciie H. U. BaBunos, W.
B. Muuypun) u 3apyoexssix (B Tom uucie K. Jlunneit, JI. Tlactep) yuéHbIx B
pa3BUTHE HAYK O PACTCHUSIX, Tpudax, TUIIATHIKAX, OaKTepUsIX;

MPUMEHSATh OMOJIOTUYECKHE TEPMHUHBI M TOHATHA (B TOM uHucie: OOTaHUKA,
DKOJIOTUSl PACTEHUN, MUKOJIOTHS, 0aKTEpUOJIOTHS, CUCTEMAaTHUKa, 1apCTBO, OTHE,
KJIacC, CEMENCTBO, poJ, BUJ, >KM3HEHHas ¢opma pacTeHU#, cpega oOuTaHus,



pacTUTeIbHOE COOOIIECTBO, BBICHIME PACTEHHS, HMU3IIME PACTCHHS, CIIOPOBBIC
pacTeHusi, CCMEHHbIE PaCTEHUs, BOJOPOCIH, MXH, IJIayHbl, XBOILIH, TAaIOPOTHUKH,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHbIE, OakTepuu, TpuObI, JUIIANHUKA) B
COOTBETCTBMH C ITIOCTABJIECHHOM 3a7a4ei U B KOHTEKCTE;

pa3nuyaTh U ONUCHIBATH KUBBIE U TepOapHbIE IK3EMIUISIPBI PACTEHUH, YaCTH
pacTeHUid TIO0 H300paKEHUsIM, CXeMaM, MOJCNAM, MYyJishKaM, pelbeQHBIM
TabnumaMm, TpUOBI MO HW300pAKECHUSIM, CXeMaM, MyJisDKaM, OakTepuu 110
HN300paKEHUSM;

BBISBIIATH IIPU3HAKU KJIACCOB MOKPBITOCEMEHHBIX WM LIBETKOBBIX, CEMEWCTB
JBYAOJBHBIX U OMHOJOJIBHBIX PACTEHUI;

ONPENENATh CUCTEMAaTUYECKOE TMOJIOKEHUE PACTUTEIBHOIO OpraHu3Ma (Ha
IpUMEpPE TOKPBHITOCEMEHHBIX, WM LBETKOBBIX) C TOMOUIBIO OINPEACIUTEIbHON
KApTOYKHU;

BBIMOJHATh MPAKTHUECKUE M J1abOopaTOpHbIE pabOThl IO CHCTEMAaTUKE
pacTeHuil, MUKOJIOTUA U MUKPOOUOJIOTHH, B TOM YHCIIE€ padOThl C MUKPOCKOIIOM C
NOCTOSHHBIMUA  ((PUKCHUPOBAaHHBIMH) H  BPEMEHHBIMU  MHKpOIpErapaTamu,
UCCJIEIOBATENbCKUE PAOOThI C MCHOJIb30BAaHUEM MPUOOPOB U HMHCTPYMEHTOB
udpoBoit TabopaTopuu;

BBIJICIIATh CYIIECTBEHHBIC IIPU3HAKKM CTPOCHHMSI U IKU3ZHEIEATEIBHOCTH
pacTeHuii, OakTepuii, rpu0OB, TUIIAHHUKOB,;

IPOBOJUTH OINKHCAHWE M CPaBHUBATb MEXKIY COOOW pacTeHus, T'pHOBbI,
JUIIAiHUKYA, OaKTepuu 10 3aJaHHOMY IUIaHy, JejaTh BBIBOABI Ha OCHOBE
CPAaBHEHUS;

ONMCHIBATh YCIIOXKHEHHWE OpPraHU3allMM pPAcTEHUH B XOJE 3BOJIIOLMU
PaCTUTEIBLHOTO MUpa HA 3eMJIE;

BBISIBJIAITH YEPThl MPUCIIOCOOJICHHOCTH pPAcTEeHUH K cpelne oOuTaHus,
3HaYCHHE PKOJOTMUECKUX (PaKTOPOB AJIsi PACTEHUH;

XapaKTepU30BaTh PACTUTENbHBIE COOOIECTBA, CE30HHBIE U MOCTYNATEIbHbIC
WU3MEHEHUS] pPaCTUTEIbHBIX COOOIIECTB, PACTUTENBHOCTh (PACTUTEIBHBIN MOKPOB)
MIPUPOJIHBIX 30H 3EMIIH;

NPUBOAUTH MPUMEPHI KYJIBTYPHBIX PACTEHHM M WX 3HAUYEHHE B IKU3HU
4eJIOBEKa, MOHMMAaTh NPHUYMHBI M 3HATh MEPBI OXPAaHbl PACTUTEIBHOIO MHpa
3emiu;

pacKpbIBaTh poJib pacTeHUi, TpUOOB, JTUIIATHUKOB, OAKTepUi B MPUPOIHBIX
coo01IecTBax, B XO35SUCTBEHHON ESATEIBHOCTH YEJIOBEKAa M €ro MOBCEIHEBHOM
KU3HY;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MpUMeEpax CBS3b 3HAHUN MO OUOJIOTHH CO
3HaHUSMU [0 MaTeMaThke, (u3uKe, reorpaduu, TEXHOJIOTHH, JIUTEparype, U
TE€XHOJIOTUH, TPEAMETOB T'YMaHUTAPHOTO LIUKJIA, PA3TUYHBIMA BUIAMH UCKYCCTBA;



WCITIOJIb30BAaTh METOJbI OMOJIOTUH: TTPOBOJIUTH HAOIIOMCHUS 32 PACTCHUSIMH,
OakTepusiMu, TpuOAMH, JIHITAWHUKAMHU, OIMUCHIBATH WX, CTABUTH TMPOCTEHIIIHEC
OMOJIOTUYECKUE OTBITHI M SKCIIEPUMEHTHI;

coOmoaTh TMpaBmwia O€30MacHOro0 TpyJaa npu paboTre ¢ y4eOHBIM U
7ab0opaTOpHbIM  O00OpYAOBaHUEM, XWMHUYECKOW TIOCYJOM B COOTBETCTBUU C
WHCTPYKITUSMU Ha YPOKE U BO BHEYPOUHOU JIEATEITHLHOCTH;

BIAACTh MpuéMaMu padboThl ¢ WHpopMaiuen: (GpopMyIupoBaTh OCHOBAHUS
JUIS U3BJICYCHHMS W 000OIIeHHsS MHGOPMAIUU U3 HECKOJBKHUX HUCTOYHHKOB (2—3),
npeoOpa3oBbIBATh HH(OPMAITUIO U3 OJJHOM 3HAKOBON CUCTEMBIB IPYTYIO;

co37aBaTh IMHUCbMEHHBIE M YCTHBIE COOOIIEHUS, HCIOIb3YS MOHSATUHHBIN
anmapar HW3yd4aeMoro pasfeia OWOJIOTHH, COMPOBOXKIATh  BBICTYIUICHHE
Ipe3eHTaluel ¢ yu€ToM 0COOEHHOCTEN ayUTOPUN 00yHarOIIUXCsl.

[IpeameTHbIe pE3yNbTaThl OCBOEHUS MPOTPaMMBbI 1O OHOJIOTMH K KOHILY
oOyueHus ¢ 8 knacce:

XapaKTEPU30BaTh 300JI0THI0 KaK OMOJIOTHYECKYIO HAyKYy, €€ pa3/esbl U CBSI3b
C IPYTUMH HayKaMH B TEXHUKOM;

XapaKTEPU30BaTh MPUHITUIILI KITACCH(UKAIINA KUBOTHBIX, BUJT KAK OCHOBHYIO
CUCTEMATUYECKYIO0 KaTErOpui0, OCHOBHBIE CHCTEMATUYECKHUE TPYMIBI KUBOTHBIX
(mpocTeiiye, KUIIEYHOMOJIOCTHBIC, IJIOCKWE, KPYrible M KOJbYaThle YEPBH,
YJICHHUCTOHOTHE, MOJUTFOCKH, XOPAOBHIC);

NPUBOJUTH IPUMEPHI BKJIaAa poccuiickux (B ToM uucie A. O. KoBaneBckuii,
K. U. Ckpsabun) u 3apyOexsbix (B Tom uucie A. Jlerenryk, XK. Kiosne, O.
['exkenb) yu€HBIX B pa3BUTHE HAYK O KUBOTHBIX;

MPUMEHATH OMOJIOTMYECKHE TEPMUHBI U TIOHATHS (B TOM YHCIE: 300JIOTHS,
DKOJIOTUSI KMBOTHBIX, 3TOJIOTHS, TAJCO300JIOTHS, CHCTEMAaTHKa, I[apCTBO, THII,
OTpsiZl, CEMEHCTBO, pOJ, BHUJI, >KHBOTHAs KJIETKA, J>XUBOTHAs TKaHb, OpTaH
KUBOTHOTO, CHCTEMBbI OpPraHOB >KMBOTHOTO, >KMBOTHBIM OpraHu3M, IHUTaHHE,
JBIXaHWEe, POCT, Pa3BUTHE, KPOBOOOpAIeHHE, BBIJCICHHE, OMOopa, JBIKCHUE,
pa3MHOXEHHUE, TMapTeHOTeHEe3, Pa3ApaKUMOCTh, pedJeKc, OpraHbl YYyBCTB,
MOBEJICHUE, cpela OOWTaHUsA, NPHUPOJHOE COOOIIECTBO) B COOTBETCTBHHM C
MTOCTABJICHHOW 3a/1aueii U B KOHTEKCTE;

packpbIBaTh O0IIME MPU3HAKU KUBOTHBIX, YPOBHU OPTaHU3AINH KUBOTHOTO
OpraHu3Ma: KJIETKHU, TKaH!, OPTaHbl, CHCTEMbI OPTAaHOB, OPTaHU3M;

CpPaBHUBATH KUBOTHBIC TKAHU M OPTaHBI )KUBOTHBIX MEXTY COOOM;

OIMMCHIBATh CTPOCHHUE M )KM3HEACATEITLHOCTD )KUBOTHOTO OpPTaHU3Ma: OToOpy H
JBIDKEHWE, TUTAaHUE U TTUIICBAPEHUE, IBIXaHUE U TPAHCTIOPT BEIECTB, BBIACICHUE,
PETYISIUIO U TTIOBEJICHUE, POCT, PA3MHOKEHUE U PA3BUTHE;



XapaKTepU30BaTh MPOLECCHl >KU3HEAEATENIbHOCTH >KUBOTHBIX H3Y4aeMbIX
CHUCTEeMAaTUYECKUX TPYII: JIBWKEHHE, MUTAHUE, JbIXaHHWE, TPAHCIOPT BEIECTB,
BBIICJICHHE, PETYIISILUIO, TOBEAEHUE, POCT, Pa3BUTHE, PA3MHOKEHNUE;

BBISIBJIAITH ~ NPUYUHHO-CIICJICTBEHHBIE  CBA3M  MEXKIY  CTPOCHHEM,
KU3BHENIEATEIbHOCTBI0O M Cpelod  OOMTaHMsI ~ JKMBOTHBIX  H3Y4aeMbIX
CHUCTEMaTUYECKUX TPYIII;

pa3nnyaTh M OMHCHIBATH >KMBOTHBIX H3yYaE€MbIX CHUCTEMATUYECKUX TPy,
OTIIeJIbHBIE OpraHbl M CHUCTEMbl OpPraHoB IO CXEMaM, MOJIEsM, MyJisbKam,
penbedHbIM TabauIaM, TPOCTEUITUX — IO U300PAKEHUSIM;

BBISIBJISAITH MPU3HAKM KJIACCOB UJICHUCTOHOTHMX M XOPJOBBIX, OTPSAOB
HACEKOMBIX M MJICKOTIUTAIOIINX;

BBINIOJIHATh TPAKTHUYECKUE U J1a00paTopHble padoOThl N0 MOpP(OJIOrUH,
aHaTOMUM, (PU3MOJOTUM M TOBEACHUIO XUBOTHBIX, B TOM YHCJIE pabOThl C
MHUKPOCKOIIOM €  TOCTOSHHBIMM  ((PUKCUPOBAHHBIMM) M  BPEMEHHBIMHU
MUKpOIpenapaTaMu, UCCIEA0BATENbCKUE padOThl C UCIOJIB30BAHUEM MPUOOPOB U
WHCTPYMEHTOB LIM(PPOBOIL J1abopaTopuu;

CpaBHMBAaTh  NPEACTaBUTENICH  OTACIBHBIX  CHCTEMAaTHYECKUX  TPYIII
KUBOTHBIX U JI€JIaTh BHIBOJbI HA OCHOBE CPABHEHUS;

KJIACCU(PUIIMPOBATH )KUBOTHBIX HA OCHOBAHUU OCOOCHHOCTEH CTPOCHUS;

ONKCHIBATh YCIOXHCHHE OpTaHHW3aIlMM JKUBOTHBIX B XOJ€ DBOJIOLUHU
YKUBOTHOI'O MHpa Ha 3eMJIE;

BBISIBJISITH YEPThl IMPUCHOCOOJEHHOCTH JKUBOTHBIX K cpele OoOuTaHUs,
3HAaYEHHUE FKOJIOTMUECKUX (PaKTOPOB IJIsl )KUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3M JKMBOTHBIX B TPUPOJHBIX COOOUIECTBaX, ILENU
MTUTAHUS;

yCTaHaBIMBAaTh B3aWMOCBSI3M JKMBOTHBIX C pacTEeHUsIMH, Tpubamu,
JUIIAWHUKAMU U OaKTepUSIMU B TIPUPOHBIX COOOIIECTBAX;

XapaKTepu30BaTh  KMBOTHBIX  MPHUPOJHBIX 30H  3€MJIM, OCHOBHBIE
3aKOHOMEPHOCTH PaclpOCTPAHEHHUS )KUBOTHBIX IO TIAHETE;

PacKpbIBaTh POJIb JKUBOTHBIX B MPUPOIHBIX COOOIIECTBAX;

pacKkpbIBaTh pPOJb JOMAIIHUX W HEMPOAYKTUBHBIX JKHUBOTHBIX B >KU3HH
YeJI0OBEKa, pOJIb IPOMBICIOBBIX >KUBOTHBIX B XO3SHCTBEHHOW JESITEIbHOCTU
YeJIOBEKa U €ro MOBCEIHEBHOM )KU3HH, OOBICHATH 3HAUECHUE )KMUBOTHBIX B IMIPUPOJIE
Y )KM3HH YEJIOBEKa,

UMETH MPEACTABICHUE O MEPOPHUIATHSIX TI0 OXpaHe )KUBOTHOTO MUPA 3eMIIH;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MpUMeEpax CBS3b 3HAHUN MO OUOJIOTHH CO
3HAaHUSMU [0 MaTeMaTuke, (PU3uKe, XMMUHU, Treorpaduu, TEXHOJIOTUH, MTPEIMETOB
TYMaHUTAPHOTO ITUKIIOB, Pa3IMYHBIMU BUJAMHU UCKYCCTBA;



UCITOJIb30BAaTh METOJbI OMOJIOTUU: TIPOBOJIUTH HAOIOJAEHUS 32 KUBOTHBIMH,
ONHMCHIBATh JKUBOTHBIX, UX OPTraHbl M CHUCTEMBI OPTaHOB; CTaBUTh MPOCTEHUIIIHEC
OMOJIOTUYECKHUE OMBITHI ¥ DKCIIEPUMEHTHI,

coOmoaTh TMpaBmwia O€30MacHOro0 TpyJaa npu paboTre ¢ y4eOHBIM U
7a00paTOpHBIM  00OPYJOBAaHMEM, XHWMHUYECKOW TMOCYIOW B COOTBETCTBHH C
WHCTPYKITUSIMU Ha YPOKE U BO BHEYPOUHOU JEATEITHLHOCTH;

BIAJCTh MpuéMamMu padboThl ¢ WHPOpManuen: GopMyIUpOBaTh OCHOBAHUS
JUIS. M3BJICUCHHUS M 00001IeHusT nHQOpMaIllUU U3 HECKOJIbKUX (3—4) MCTOYHUKOB,
peoOpa3oBEIBATH HHPOPMAITHIO U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh IMHUCHMEHHBIC W YCTHBIC COOOIICHHS, HWCIOJIb3YS TMOHATHIHBIN
ammapaT HM3y4yaeMoro pasfena OHOJOTHH, COMPOBOXKIATh  BBICTYIUICHUE
Ipe3eHTaluel ¢ yu€ToM 0COOEHHOCTEN ayUTOPUN 00yHarOIIUXCsl.

[IpeameTHbIe pE3yNbTaThl OCBOEHUS MPOTPaMMBbI 1O OHOJIOTMH K KOHILY
oOyuenus ¢ 9 knacce:

1) B nosunasamenvHnou (unmeinnexmyanvhou) cghepe:

1. Y CcBOEHHME CUCTEMBI HAYYHBIX 3HAHUU O )KUBOU ITPUPOJIE U
3aKOHOMEPHOCTSX €€ Pa3BUTHS.

2. @opMHUpPOBaHUE NTEPBOHAYAIIBHBIX CUCTEMATU3NPOBAHHBIX NIPEACTABICHUN O
OMOJOrnYecKUX 00BEKTAX, IPOLECCAX, SIBJICHUSAX, OBJIaACHUE MOHATHIHBIM
anmnapaToM OMOJIOTHUH.

3. [IproOpeTeHue onbiTa UCIOJIH30BAHUS METOAOB OMOJIOTMYECKON HAYKU U
MIPOBEJICHUS HECIOKHBIX OMOJIOTMYECKUX IKCTIEPUMEHTOB JJISl U3YUYEHUSI JKUBBIX
OpTaHU3MOB.

4. IToHnMaHue BO3pacTarolel poJId €CTECTBEHHBIX HAYK U HAYYHBIX
UCCIICIOBAHUM B COBPEMEHHOM MUDE.

S. DOpMHPOBAHUE OCHOB IKOJOTUYECKON IPAMOTHOCTH: CIIOCOOHOCTH
OLIEHUBATh MOCIEACTBUS EATEIBHOCTH YEJIOBEKa B MPHUPOJIE, BIUSHUE (PAKTOPOB
pHCKa Ha 310pOBbE YEJIOBEKA, 0CO3HAHUE HEOOXOAUMOCTH COXPAHEHUS PUPOIBL.

6. Hayuutbcst OOBACHATH POJIb OMOJIOTHH B MPAKTHYECKOU JEATETbHOCTH
JOJIEN; MECTa U POJIM YEJIOBEKA B IPUPO/IE.

7. OBnazieHre MeToaamMu: HaOIoIeHne, onvucanue. [IpoBoauTh
OMOJOTUYECKUE UCCIEAOBAHUS U IeTIaTh BEIBOIBI HA OCHOBE MOTYYEHHBIX
PE3yNbTATOB.



8. dopMupoBaHUE TIPEICTABICHUN O 3HAYCHUN OMOJIOTHIECKUX HAYK B
pelIeHnH rI00aTBHBIX TTPOOIIEM.

9. OcBoeHue MpUeMOB OKa3aHWs MEPBOM MOMOLIH, pallOHATbHAS
OpraHu3anus TpyJa 1 OT/AbIXa.

10. Tlonumanue cMmbIciia OMOJOTUYECKUX TEPMUHOB. VX mpuMeHeHue npu
pelieHre OMOJI0rMUeCKUX IpooIeM U 3a1au.

11. ®opmynupoBaHHEe NMPaBUI TEXHUKH 0€30MaCHOCTH B KaOMHETE OMOJIOTHU
IIPY BBIMTOJTHEHUH JIA0OPATOPHBIX PadOT.

2) B uyennocmmuo-opuenmayuonHol cgepe: 3HaTh OCHOBHBIC ITPAaBHIIA
MOBEJICHUS B IIPUPOJIE U OCHOBBI 3JI0POBOTO 00pa3a *KU3HHU, NPUMEHATh UX Ha
MIPAKTUKE; OLICHUBATH MOBeICHUE UesioBeka ¢ Touku 3peHust 30XK. [IpuBoautsb
JI0Ka3aTeIbCTBA B3aMMOCBSI3M YEJIOBEKA M OKPYKAIOIIEH Cpeabl, 3aBUCUMOCTH
3JI0POBbsI UETIOBEKA OT COCTOSHUS OKPY>KAIOIIEH cpefibl, HEOOXOAMMOCTH 3aIUThI
Cpellbl OOMTaHUs YEIOBEKa.

3) B cgepe mpyoosoil OesmenvHocmu. 3HaTh U COOIOAATD MpaBuiia paboThI B
KaOuHeTe OMOoJIOTUH, TIpaBuiIa paboThl C OMOJIOTUYECKUMHU MTPUOOpaAMU U
WHCTPYMCHTAMH.

4) B cgepe pusuueckotl desmenvhocmi: TEMOHCTPUPOBAHNE HABBIKOB
OKa3aHUsl TICPBOM MOMOIIIM ITPH OTPABJICHUH SITTOBUTHIMH PACTCHUSMHU U TPUOAMH,
YKYC€ STOBUTHIMHU >KHBOTHBIMH.

5) B oacmemuueckoti cghepe: ONCHUBATD C 3CTCTUYCCKON TOYKH 3PEHUS KPACOTY
U pa3zHOO0Opa3ue MUpa MPUPOJIHI.



TEMATHYECKOE IINTAHUPOBAHHUE
S KUIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne ni/m IIpakTHYeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PECYPChI
padoTshI
. bubmmoreka [JOK
L brosortst — mayKka 0 KHBOH npupoze 4 05 https://m.edso00.ru/7f413368
. bubmmoreka [JOK
2 MeTOAEL H3yHeHHsT HHUBOH MPHPOZEI 4 L https://m.edso0o.ru/7f413368
. bubmuoreka [JOK
3 Opranu3Mbl — TeJa )KUBOW TPUPOIBI 10 15 httos://m.edsoo.ru/7f413368
bu6mmoreka [JOK
4 Opranm3mbl  cpesa OHTanHA 0 05 https://m.edsoo0.ru/7f413368
bu6mmoreka [JOK
> Tpuponibie cooduiectsa 6 05 https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
K
6 MBasl IPHPOAE 1 HENOBCK 3 0 https://m.edso00.ru/7f413368
bu6mmorexa [IOK
7 P 1
C3EPBHOE BpeMA 0 https://m.edso00.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



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

6 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/ IIpakTH4eckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
Bbu6nuoreka [IOK
1 P 1
CICPBHOC BpeMA 0 https://m.edso0.ru/7f4148d0
5 JKuzHenesTenbHOCTh PaCTUTEIIBHOTO 14 3 bubnmnoreka HOK
opraHusma https://m.edso0o.ru/7f4148d0
3 CtpoeHue u MHOroobpasue 11 35 bubnmnoreka [HOK
ITOKPBITOCEMEHHBIX PACTEHHUU ' https://m.edsoo.ru/7f4148d0
. bubmuorexa [JOK
4 PacTirebibtit oprammsm 8 15 https://m.edso0.ru/7f4148d0
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 8



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

7 KJIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pOBbHIE)

Ne i/ IIpakTHYeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTshI
. bubmuoreka [JOK
1 CucremaTuueckue rpymnibl pacTeHUu 19 4.5 https://m.edsoo.ru/7fA16720
bu6mmoreka [IOK
2 PazButue pactutenbHOro Mupa Ha 3emiie 2 0 https://m.edsoo.ru/7fA16720
bu6mmoreka [IOK
3 Pactenus B mpupoHBIX COOOIIECTBAX 3 0 httos://m.edsoo.ru/7f416720
bubmuoreka [JOK
4 Pacterti u senopex 3 0 https://m.edso0.ru/7f416720
. bubmuoreka [JOK
5 ['pu6sL. Jlumaitauku. bakrepun 7 2 https://m.edsoo.ru/7f416720
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 6.5



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

8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/ IIpakTH4eckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
. bu6mmoteka [IOK
1 K 4 .
HBOTHLIH OpTaniM 05 https://m.edsoo.ru/7f418886
5 CtpoeHue U )KU3HEEATEIbHOCTh OPraHu3Ma 12 3 bubnnorexka HOK
>KMBOTHOTO https://m.edso0.ru/7f418886
3 OCHOBHBIE KaTerOpPUH CUCTEMATHKH 1 0 bu6nuoreka [IOK
JKHBOTHBIX https://m.edso0.ru/7f418886
4 OIHOKIIETOYHBIC KUBOTHEIC - IIPOCTEHIIINE 3 1 bubmorexa [JOK
g p https://m.edso0.ru/7f418886
5 MHOTOKJIETOUHBIE KUBOTHBIE. 2 1 bubmmoteka [IOK
KumeunononocTHeie https://m.edsoo.ru/7f418886
bu6mmoteka [IOK
6 ITnockue, Kpyrible, KOJIbYaThIE YEPBU 4 1 https://m.edsoo.ru/7f418886
bu6nuoreka [IOK
! Hrenmctororne 6 . https://m.edsoo.ru/7f418886
bu6nuoreka [IOK
8 Monmocks 2 05 https://m.eds00.ru/7f418886
bu6nuoreka [IOK
d Xopaoseie . 0 https://m.edsoo.ru/7f418886
bu6nuoreka [IOK
10 Pr10 4 1
BIOB! https://m.edsoo.ru/7f418886
11 3eMHOBOIHEIE 3 0 bubnnorexa LOK

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



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

bubnunoteka LIOK

12 IIpecMbikarommecs 3 0 https://m.edso0.ru/7f418886
13 Mruip: 4 . ﬁ;?ﬁfgszggﬁmws%
14 MiexonuTaromue ! 1 ﬁgpi?;;?:;(;gﬁﬁfmw%
15 PazButHe >xnuBOoTHOTO MUpa Ha 3emie 4 0.5 ﬁ;f:;;fg ;grou/};f 118886
16 JKuBOTHBIE B IPUPOAHBIX COOOIIECTBAX 3 0 E;IIZJ:I/I//I;?:;(;ES/I;MB%G
17 JKHBOTHEIE 1 4E0BEK 3 0 Eﬁ?ﬁfﬁggﬁmmwe
18 PesepsHoe Bpemst 2 0 E::SSHZI;T:;(::)(])lr(:/f 1418886
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 115



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

9 KJIACC

Ne | Tema KoumnuecTBo JlabopaTopHbie
n/n 4acoB padoThI
1 Tema 1. O61IME 3aKOHOMEPHOCTH KU3HU 5
2 Tema 2. 3aKOHOMEPHOCTH KU3HU Ha KJIIETOYHOM YPOBHE 10 2
3 Tewma 3. 3akOHOMEPHOCTH KU3HU HA OPTaHU3MEHHOM ypoBHe | 17 2
4 Tema 4. 3akOHOMEPHOCTU TPOUCXOKICHUS U PA3BUTHS 20 1
JKA3HU Ha 3eMJie
3) Tema 5. 3akOHOMEPHOCTH B3aUMOOTHOIIEHUI OpraHu3MoB U | 15 1
Cpensl
UTOro 67 uacoB 6
PE3EPB 1 yac







HOYPOYHOE IINTAHUPOBAHHUE

S KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
uugpoBbIe
Ne n/m Tema ypoka IIpakTuyeckue p
Bcero oOpa3oBaTeJibHbIE
padoTshI
pecypcsl
1 Kusas u HexxuBas npupoja. [puznaku 1 0 bubnuoreka [JOK
KUBOT'O https://m.edsoo.ru/863cca60
buonorus - cuctema Hayk O JKUBOH bubnuorexa [JOK
2 1 0
pupojie https://m.edsoo.ru/863cccOe
Ponb OGuonoruu B NO3HaAHUU OKPYXKAIOIIETO
3 MHpa U IPAKTUIECKOM eﬂTeJIbeZfTI/I 1 0.5 bubamorexa LOK
p p s ' https://m.edsoo.ru/863cccOe
COBPEMEHHOT0 YeJI0BEKa
. bubnuoteka [JOK
4 n 0 1 0
CTOYHHUKHU OMOJOTMYECKUX 3HAHUI https://m.eds00.ru/863ccf56
HayuHnble MeTo/1bI M3yueHUSs )KUBON bub6nuorexa [IOK
5 1 0
IIPUPOJIBI https://m.eds00.ru/863cd0c8
5 Metoabl U3y4eHus: KUBOU MPUPOIBL: 1 0 bubnmnoreka [JOK
U3MEpEHHe https://m.eds00.ru/863cd9ce
Meroas! n3y4eHus KUBOU MPUPOIBL:
HaOJI0IeHNE U SKCIIEPUMEHT.
JlaGopatopHnas pabora. «/3yuenue
7 71a00paTOPHOTO 00OPYAOBAHUS: 1 05 bubmuorexa [IOK

TEPMOMETPBHI, BeChl, Hantku [letpu,
poOUpPKH, MeH3ypKH. [IpaBuia paboTsI ¢
000pyI0BaHNEM B IITKOJILHOM KaOWHETE.
O3HaKoOMJIEHUE C YCTPOMCTBOM JIYTIbI,

https://m.edso0.ru/863cd65e



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863cd0c8
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cd65e

CBETOBOTI'O MHKPOCKOIIA, IpaBHiIa paboTHI ¢

«O3HaKOMIICHHUE C ONpUHOHUIIAMU
CUCTCMATHUKU OPraHU3MOB»

HUMEI
bubmuoreka [JOK

8 Homsrie 06 opraiisme 0 hittps://m.eds00.ru/863cdb36

9 YBenuuuTenbHbIe TPUOOPHI IS 0 bubnuoreka [JOK
UCCIIEI0BAaHU I https://m.edsoo.ru/863cd3de
[uTonmorus — HayKa O KIIETKe.
Jlaboparopnas padota «3yueHue KIeTok

10 KOJKHUIIBI YEIIIYH JIYKa MO/ JIYTION U 05 bubnnoreka [JOK
MUKPOCKOIIOM (Ha IpUMepe https://m.edsoo.ru/863cddde
CaMOCTOSITENTHO IPUTOTOBICHHOTO
MUKpOIpernapara)»
Meto/ibl U3y4Y€eHHUs )KUBOW MIPUPOIBL:
onucanue. [Ipaktnueckas padora
«O3HaKOMIIEHUE C paCTUTENIbHBIMU U

11 YKUBOTHBIMU KJIETKaMH: TOMaTta 1 apOy3a 05 bubnuoteka [JOK
(HaTypanbpHBIE IpenapaTsl), UHPY30pUH https://m.eds00.ru/863cd866
Ty(eabKu ¥ TUApbI (TOTOBBIE
MHUKpPOIIPENapaThl) ¢ MOMOILBIO JTYIbI U
CBETOBOT'O MHUKPOCKOTIa»

bu6mmorexa [IOK

12 KuznenesaTenbHOCTh OPraHU3MOB 0 https://m.eds00.ru/863ce568
CBoiicTBa )KMBBIX OPraHU3MOB. Bu6morexa [IOK

13 JlaGopatopnas pabora «Habmronenue 3a 0.5 httns:/m.edsoo.ru/863ce73e
noTpeOIeHneM BObl PAaCTCHUEM
Pa3Hoobpa3ue opranu3mMoB U ux

14 kinaccudukanms. [IpakTudeckas padora 05 bubnuorexa [JOK

https://m.edsoo.ru/863ce8ec



https://m.edsoo.ru/863cdb36
https://m.edsoo.ru/863cd3de
https://m.edsoo.ru/863cddde
https://m.edsoo.ru/863cd866
https://m.edsoo.ru/863ce568
https://m.edsoo.ru/863ce73e
https://m.edsoo.ru/863ce8ec

15 Mmoroo0pasue u 3HaueHHE PaCTCHUN 0

16 MHoroo6pasue u 3HaueHUE KUBOTHBIX 0

17 Mmoroo0Opasue u 3HaueHne rpudoB 0

bubmumorexa [IOK

18 Bbakrepun u BUpyCH Kak Gpopma )KU3HH 0 https://m.e dsogru 1863ce8ec

19 Cpenpl 0OuTaHNs OPraHU3MOB 0

20 Bopnas cpena obutanus opraHuzMoB 0 ngjﬁ?g{ﬁ)gﬁg 63ceats

21 HazemHo-Bo3ayIIHas cpena oOuTaHus 0 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863cec3e
[TouBeHHas cpesa 0OUTaHMS OPraHU3MOB.

99 [IpakTuueckas pabota «BolsiBneHne 05 bubmmoreka [JOK
MPUCIIOCOOTIEHUI OPTaHU3MOB K cpeJie https://m.edsoo.ru/863cedba
o0uTaHus (Ha KOHKPETHBIX IPUMEPAX)»

23 OpraHu3Mmsl Kak cpesia OOMTaHus 0 EEESSHZI;T:;Z?B/I; 63cf684

24 Ce30HHBIE U3MEHEHUS B KU3HU 0 bubnuotexa [JOK
OpraHu3MoOB https://m.edso00.ru/863cf508

25 [ToHsTHE O MPUPOTHOM COOOIIECTBE. 0 ngj}j&fgg?ﬁg 63cf684

26 B3anmocBs31 OpraHu3mMoB B IPUPOIHBIX 0 bubnuotexa [JOK
cOo00I1IIeECTBAX https://m.edso0.ru/863cf684

97 [TumieBsie CBA3M B IPUPOIHBIX 0 bubmuorexa [IOK
cOo00I1IIeECTBAX https://m.edsoo.ru/863cf7e2

28 PazHooOpasue npupoaHbIX COOOIIECTB 0 ngjﬁ;f;igﬁ}; 63cfh20

29 HckyccTBEHHBIE COOOIECTBA, X OTINYNE 05 bubnuorexa [IOK

OT IPUPOAHBIX coobmiecTB JlaboparopHas

https://m.edso0.ru/863cfd3c



https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863cea68
https://m.edsoo.ru/863cec3e
https://m.edsoo.ru/863cedba
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf7e2
https://m.edsoo.ru/863cfb20
https://m.edsoo.ru/863cfd3c

pabota «3y4eHne NCKYCCTBEHHBIX
COOOIIECTB M MX OOMTaTeNeH (Ha IpuMepe
aKBapuyma u Jip.)»

bubmuoreka [JOK
I1 1
30 PHUPOIHBIC 30HBI 3eMIIH, UX 0OUTATENTH https:/m.edsoo.ru/863cfeea
31 Brnusinue dyenoBeka Ha dKUBYIO PUPO 1 bubmiorexa LIOK
Yio pHpoAy https://m.eds00.ru/863d0340
bubmuoreka [JOK
32 ['moGanbHBIC PKOJOTHYECKHUE TPOOITEMBI 1 https://m.eds00.ru/863d0340
33 [Tytu coxpaHeHusi OMOJIOTUYECKOTO 1 bubnmoreka [JOK
pazHo0Opa3us https://m.eds00.ru/863d064c
34 PesepeHsblil ypok. O6001IeHNE 3HAHU 110 1
Marepuaiy, U3y4eHHOMY B 5 Kilacce
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/863cfeea
https://m.edsoo.ru/863d0340
https://m.edsoo.ru/863d0340
https://m.edsoo.ru/863d064c

6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka IIpakTH4eckue mupposkie
Bceero oOpa3oBaTe/ibHbIE
padoThI pecypesI
bubnmnoreka HOK

1 boramtika — Hayka o pacTeHisX 1 0 https://m.edsogru/863d0af2

) OO61re npu3HaKu U YpOBHU OpraHU3aINH 1 0 bubmuorexa [JOK
pPaCTUTENBHOTO OPraHU3Ma https://m.edso0.ru/863d0c82

3 CnopoBbI€ U CEMEHHBIC PACTEHUS 1 0 ﬁ;ﬁ?ﬁ:j;igrou/};% 40de0
PactutenbHas kieTka, ee U3ydeHue.

4 JlaGopatopHas pabora «3yueHue 1 0 bubnuoreka [JOK
MHUKPOCKOIIMYECKOI0 CTPOCHUS JINCTA https://m.edsoo.ru/863d0fde
BOJIHOTO PACTEHUS IIOJICH»

XUMHUYECKUN COCTaB KIIETKHU.

5 JlaGopatopHas pabota «OOHapyxeHue 1 05
HEOPraHMYECKUX U OPTaHMYECKUX BEIIESCTB
B PaCTEHUM)

6 KuznenesaTe1bHOCTb KJIETKH 1 0
PacturtenbHbIe TKAHU, HX (QYHKIIHH.

7 JlaGopaTtopHnast pabora «3yuenue 1 05 bubnmoreka [JOK
CTPOEHUS PACTUTENIBHBIX TKAHEH https://m.edso0.ru/863d115a
(MCIIOTh30BaHME MUKPOTIPEIIAPATOB)»

3 Opransl pactenuii. JlabopaTopHast pabora 1 05 bubnmoreka [JOK

«M3yueHue BHEIIHEro CTPOSHUS

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



https://m.edsoo.ru/863d0af2
https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/863d0de0
https://m.edsoo.ru/863d0fde
https://m.edsoo.ru/863d115a
https://m.edsoo.ru/863d12ae

TPaBSHKUCTOIO LIBETKOBOTO PACTeHHUS (HA
JKUBBIX WJIH repOapHbIX IK3EMILISpax
pacTeHuii): macTylIbsl CYMKa, peJibKa JUKas,
JIOTUK €KW U APYTHE PACTECHUS

Crpoenue cemsH. Jlaboparopnas pabota

9 «W3yueHne cTpOeHU CEMSIH OQHOMOIBHBIX 0.5 buGnnorexa LIOK
- P . ' https://m.edsoo.ru/863d3cca
U IBYZIOJIbHBIX PaCTEHUID
Buzasl KOpHEN U TUIIBI KOPHEBBIX CUCTEM.
JlaGopaTtophast pabora «3yuenue
CTPOEHUS KOPHEBBIX CUCTEM (CTEPKHEBOU U bubnnorexka HOK
10 . 0
MOYKOBATOW) Ha TIpUMEpe repOapHbBIX https://m.eds00.ru/863d1402
9K3EMILISIPOB WIIU JKUBBIX PACTCHUU.
W3ydeHue Mukpornpenapara KJIeTOK KOPHS»
bubmmoreka [IOK
11 Bunousmenenue kopHei 0
a p https://m.edsoo.ru/863d197a
[ToGer. Pa3Butue nodera u3 moykH.
JlaboparopHas padota «3yuenue
12 CT oelz-mﬂ II;ereTIa)lTI/IBHHX u Z:He ATUBHBIX 0.5 brbmmorexa LTOK
P P ' https://m.eds00.ru/863d1c90
nouek (Ha mpuMepe CUPEHH, TOTIONS U
JIPYTUX PaCTEHUN )»
Crtpoenue ctebis. JlabopaTopHas pabora
13 «PaccmaTpuBaHre MUKPOCKOIIMYECKOTO 05 bu6muoreka [JOK
CTPOEHHUSI BETKU JIepeBa (Ha TOTOBOM ' https://m.edso0.ru/863d28ca
MUKpOTIpenapare)»
BremHee 1 BHyTpeHHEE CTPOCHHME JINCTA.
JlaGopaTtopHas pabota «O3HaAKOMIJICHHE C
but6mmoreka [IOK
14 BHEIIIHUM CTPOCHHUEM JIUCTHEB U 0.5

JMCTOPACIIONOKEHUEM (Ha KOMHATHBIX
pacTeHusIX )».

https://m.edso0.ru/863d1e98
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Bunonzmenenus noderos. JlabopaTopHas

bu6nuoreka [IOK
15 pabora «ccnenoBanue cTpoeHuUs 0.5 https://m.edsoo.ru/863d2c08
KOPHEBHUIIA, KITyOHS, TyKOBHUIIBI
CrtpoeHue u pazHooOpa3ue IIBETKOB.
16 Hago aTo H:;I a60Tle)1 «I/I:*.Il eHHue 0.5 bubmmorexa [JOK
patopHai p - ' https://m.eds00.ru/863d3842
CTPOCHHUS IIBETKOBY
Coupetus. JJaboparopHas pabota
17 «OI:HaKOMJIeHHepc aEJII/III;BIMI/I TUIIAMHU 0.5 bubmorexa LHOK
. p ' https://m.eds00.ru/863d3842
COIIBETHIN
bubmuorexa [JOK
18 Hrons 0 https://m.edsoo.ru/863d3b4e
19 Pacnpoctpanenue 1mio10B U CEMSIH B 0 bubnmnoreka HOK
Ipupoze https://m.edso00.ru/863d3b4e
. bubmorexa [JOK
20 OOmeH BewecTs y pacTernii 0 https://m.edso00.ru/863d2550
21 MuHepanbHOE IUTAHUE PACTEHUMN. 0 bubnmnorexka [HOK
Y no6penus https://m.eds00.ru/863d1b00
®orocunres. [Ipaktuyeckas padora
«Habmonenue nporecca BblIeIEeHUS bubmuorexa [JOK
22 0.5
KHCJIOPOJIa HA CBETY aKBAPUYMHBIMHU https://m.edso00.ru/863d2028
pPaCTCHUSIMI
93 Ponw hoTocuHTE3a B IPpUPOJIE U KU3HU 0 bubnuotexa [JOK
YyeJIoBeKa https://m.eds00.ru/863d2028
bIXaHue KopHs. JlabopaTopHas pabora
24 i[I/I3 eHHUe pOJ'H/I I)IXJ'IIe)HI/IHp TIsT pLIxaHI/ISI 0.5 bubmorexa HOK
yqv p P LA ' https://m.edso0o.ru/863d21c2
KOPHE»
25 JIuct u crebens Kak OpraHbl JbIXaHH 0 buGnnorexa [JOK

https://m.eds00.ru/863d2320
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26

TpaHcnopT BEECTB B PACTECHUMU.
[IpakTruueckas pabora «BrisBiieHHe
NepeABUKEHUS BOJbI I MUHEPAIbHBIX
BEILECTB 110 IPEBECHHE

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/863d2c08

27

28

29

30

Boinenenue y pacrenuit. Jlucronan

[Tpopactanue cemsn. [IpakTrueckas padboTta
«OrnpeneneHne BCX0KECTH CEMSH
KYJIbTYPHBIX PACTEHUM U MOCEB UX B
rpyHT». «OnpeneneHue yciaoBun
IIpOpacTaHus CeMSH»

Poct u paszButue pacrenus. [Ipakruueckast
pabora «HabroneHue 3a pocToM U
pPa3BUTHEM I[BETKOBOTO PACTCHUS B
KOMHATHBIX YCJIOBUSX (Ha IpuMepe Gacoan
WJIU TIOCEBHOTO TOPOXa)»

Paszmuoxenue paCTeHHP’I " €0 3HAYCHUC

0.5

0.5

bubnuorexa [JOK
https://m.edsoo.ru/863d3cca

bubmuorexa [IOK
https://m.edsoo.ru/863d2fb4

31

32

33

Onbuienue. /[BoliHOE OIMI01I0TBOPEHUE

OO6pazoBaHue TIOAO0B U CEMSIH

BereratuBHOE pa3MHOKEHUE pACTECHUI.
[IpakTudeckas pabora «OBnageHue
npuéMaMy BET€TATUBHOTO Pa3MHOKEHUS
pacrenuii (4epeHKoBaHUE TTOOETOB,
YepEeHKOBaHWE JINCTHEB U JIPyTUe) Ha
IpUMepe KOMHATHBIX PacTeHUN
(TpaneckaHIus, CEHIONMUs, OCTOHU,
CaHCEBbEpA U APYTUE PACTECHUS)»

0.5

bubmmoteka [IOK
https://m.edso00.ru/863d3842

bu6nuoreka [IOK
https://m.edso0.ru/863d39c8

bu6nuoreka [IOK
https://m.edso0.ru/863d34d2

34

PesepBHbIil ypok. O6001IeHNE 3HAHUN O
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CTPOCHUU U KUBHCACATCIIbHOCTU

pPaCcTUTCIbHOI'O OpraH1u3mMa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




7 KJIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne nudposLIe
Tema ypoka IIpakTHyeckue op
n/n Bcero o0pa3oBaTe/bHbIE
padoThI
pecypcsbl

1 MHoroo6pa3ue opraHu3MOB U UX 1 0 bubnnoreka [JOK
Kiaccuukanms https://m.edsoo.ru/863d4314

bu6mmoreka [IOK

2 i 1 0
CHerematiia pacteniit https://m.edso00.ru/863d449a
Husmue pactenus. OO1iast xapakTepucTHKa
Bojopociieid. JlabopaTopHas paborta

3 «I/II; . €HHEe C OCHII)/I}I OpHOKerTO‘lHBIX 1 0.5 bubmorexa HOK

i . R A ' https://m.eds00.ru/863d46a2
BOJIOpOCIIEH (Ha MpUMeEpe XJIaMUTOMOHAIBI U
XJIOPEILIBI)»
Husmue pactenus. 3eneHbie BOJOPOCIH.

4 [TpakTuyeckas pabdora «M3ydyeHue cTpoeHus 1 05 bubnnorexa [JOK
MHOTOKJIETOYHBIX HUTYATHIX BOJOpOCTE (Ha ' https://m.edsoo.ru/863d4832
pUMepe CIIUPOTUPHI U YIOTPHUKCA)»

5 Husmme pacrenus. bypeie u kpacHble 1 0 bubnnoreka [JOK
BOJIOPOCIIH https://m.eds00.ru/863d499a

bu6mmorexa [IOK

6 B 1 0

BICIINE CTOPOBHIC pACTEHHA https://m.eds00.ru/863d4fc6
OO01mas XapakTepUCTHKA B CTPOSHUE MXOB.
7 [TpakTuueckas padota «/3yueHre BHEIIHETO 1 0.5 bubmorexa HOK
p p yi ' https://m.eds00.ru/863d4b02
CTPOEHHS MXOB (Ha MECTHBIX BHIAX)»
8 [{ukn pa3BuTtus MxoB. Poias MXOB B ipupoae 1 0 bubnmoreka [JOK

n ACATCIBbHOCTHU YCJIOBEKa

https://m.edso0.ru/863d4e5e



https://m.edsoo.ru/863d4314
https://m.edsoo.ru/863d449a
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OO01mas xapakTepuCTHKa

bubmuoreka [JOK

9 0
MaropPOTHUKOOOPA3HBIX https://m.edso00.ru/863d4fc6
Oco0eHHOCTH CTPOEHUS U
KHU3HEIEATEIILHOCTH IJIAyHOB, XBOIIEH U

10 nanopoTHUKoB. [IpakTuueckas pabora 0.5 Bubmorexa LIOK

P P P ' https://m.eds00.ru/863d512e
«/3yueHne BHEIIHETO CTPOEHUS
MAnOpPOTHUKA UITU XBOIIIA»
Pa3mHOXKeHUE 1 UKIT pa3BUTHS

1 [AaIIOPOTHUKOOOPA3HbIX. 3HAUCHHE 0 bubnuoreka [IOK
MaropOTHUKOOOPA3HBIX B MIPUPOJIE U )KU3HU https://m.eds00.ru/863d5282
yeJioBeKa
OO01mas xapakTepUCTHKA XBOWHBIX paCTCHUI.

[IpakTuueckas pabora «M3y4ueHne BHEITHETO
12 CTPOCHHUSI BETOK, XBOU, IITUIIEK U CEMSH 0.5 Bubmmorexa LIOK
p ’ > ' https://m.edsoo.ru/863d55a2
TOJIOCEMEHHBIX PACTeHUH (Ha TIpuMepe e,
COCHBI WJIY JINCTBEHHHUIIB)»

13 3HaueHHe XBOWHBIX PACTEHU B MPUPOJIE U 0 bubnnoreka [JOK
JKU3HU YEJI0BEKA https://m.eds00.ru/863d5714
OcCoOeHHOCTH CTPOEHUS U
KU3ZHEJEATEIIbHOCTH MOKPHITOCEMEHHBIX

14 actennii. [Ipaktuueckas pabora «3ydyeHue 0.5 bubmmorexa [JOK
P P P i ' https://m.eds00.ru/863d5868
BHEIITHETO CTPOCHUS MTOKPHITOCEMEHHBIX
pacTeHuin»

15 Knaccudukanus u uuki pa3Butus 0 bubnnoreka [JOK
IIOKPBITOCEMEHHBIX PACTEHU https://m.eds00.ru/863d5a02
CemelicTBa KJ1acca IBY/A0JbHbBIE. Bu6nmorexa [JOK

16 [IpakTuueckas padota «M3yuenue 05 https://m.eds00.ru/863d5b88

MPU3HAKOB MIPE/ICTaBUTENIEH CEMENCTB:
Kpecrousernrie (KamycTtabie), Po3oiBeTHbIe

https://m.edsoo.ru/863d5dae
https://m.edso0.ru/863d5f20



https://m.edsoo.ru/863d4fc6
https://m.edsoo.ru/863d512e
https://m.edsoo.ru/863d5282
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(Po3oBrbie) Ha TepOapHBIX M HATYPATbHBIX
obpasmax»

https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6

CewmelicTBa Ki1acca IBy10JIbHbIE
[IpakTuyeckas padora «M3yuenue
IIPU3HAKOB IIPEICTABUTEIICH CEMENUCTB:

bu6mmoreka [JOK
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae

17 0.5
MortsuibkoBsie (boboBrie), [1acinénoBsie, https://m.eds00.ru/863d5f20
CroxxHonBeTHbIE (ACTpOBBIE) Ha repOapHBIX https://m.edso0.ru/863d607e
¥ HATYPATBHBIX 00Pa3Lax» https://m.eds00.ru/863d61e6
XapakTepHble IPH3HAKH CEMEHCTB KIIacca Bubanorexa LIOK
onHooNbHbBIE. [IpakTHUeckas pa60Ta ng;ﬁgggigg:ﬂggg:ggi
18 «M3yueHune Npu3HAKOB MpeICTaBUTENCH 0.5 httgs: / /m.e dsoolru 18630520
cemeiicTB: Jlnneiinsie, 3maku (MSTIMKOBBIE) https: //m.e dsoolru 186346076
Ha repOapHBIX U HATypalIbHBIX 00pa3iax» https://m.eds00.ru/863d61e6
KynbTypHbIe pecTaBUTENN CEMENCTB
19 ngx LI}”,FI:)CCMGHI:I)-IBII[X UX UCMOJb30BaHUE 0 bubmmorexa [TOK
P ’ https://m.edsoo.ru/863d634e
YeJI0OBEKOM
20 DBOJIIOIIMOHHOE Pa3BUTHE PACTUTEIBHOTO 0 bubnuotexa [JOK
MHpa Ha 3emiie https://m.edsoo.ru/863d651a
91 DTanbl pa3BUTHS HA3EMHBIX PACTEHUN 0 bubnnoreka [JOK
OCHOBHBIX CHCTEMaTUUYECKUX TPy https://m.eds00.ru/863d668c
99 Pactenus u cpena ooutTanusi. DKOJIOTHYECKUE 0 bubmuorexa [IOK
(baxTopsl https://m.edso0.ru/863d67ea
23 PacturensHble cooOmecTBa 0 ]r?tI:fsJ'I/Ijr(r)]T:;(sigr?/I; 63d695¢
24 CTpyKTypa pacTUTEIBHOTO COOOIIECTBA 0 ngj}f}f{ﬁ)gﬁ}; 63d695¢
o5 KynbTypHble pacTeHus u ux 0 bubnuorexa [IOK

npoucxoxaeHue. KynpTypHble pacTeHus

https://m.edso0.ru/863d6cc2
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CEJIbCKOXO35MCTBEHHBIX YTOAUN

26 Pactenus ropona. [lekoparuBHoe 1 0 bubmuorexka [JOK
IIBETOBOJICTBO https://m.edsoo.ru/863d6e2a
bu6mmoreka [JOK
2t Oxpaita pacTHTEIbHOrO MHPa 1 0 https://m.eds00.ru/863d6f88
baktepuu - nosinepusie opranu3mbsl. OOmas
98 XapakTepucTuka oakrepuid. JlJabopaTopHas 1 05 bubnnoreka [JOK
pabota «3yuenue ctpoeHus O6akrepuii (Ha https://m.eds00.ru/863d75f0
TOTOBBIX MUKPOIIpENapaTax )»
. bubmuoreka [JOK
29 Ponb GakTepuii B mpupoe U )KU3HHU YeTIOBEKA 1 0 httos://m.edsoo.ru/863d7510
bubmuoreka [JOK
30 T'prbe1. Obuwas xapaxTepuetika . 0 https://m.eds00.ru/863d70e6
[nsnounsie rpubdsl. [IpakTHueckas padbora
«M3y4yeHune CTpoeHus MI0I0BBIX TEl bu6mmoreka [JOK
31 1 0.5
HUIATIOYHBIX TPUOOB (MM U3yUEHHE https://m.eds00.ru/863d70e6
[UISITIOYHBIX TPHOOB HA MYJISIKAX )»
[TnecueBbie u apoxoku. [IpakTrdeckas
39 pabota «/3yueHue cTpoeHHs 1 05 bub6nuorexa [IOK
OJITHOKJIETOYHBIX (MYKOpP) U MHOTOKJIETOYHBIX https://m.eds00.ru/863d72b2
(TEeHULINIUT) TUIECHEBBIX TPUOOBY
33 ['pubbI -mapazutel pacTeHM, )KUBOTHBIX U 1 0 bubnnoreka [JOK
YeJI0BEKa https://m.eds00.ru/863d72b2
JIMaiiHUKH - KOMIIJIEKCHBIE OPTraHU3MBI. BuGmiorexa LIOK
34 HpaKl;I/ILIeCKaSI pabota «M3ydyeHue cTpoeHHs 1 0.5 https://m.eds0o.ru/863d7460
JTUIIAHHAKOBY»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 6.5
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8 KVIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
bubmuoreka [JOK
1 3 — 1 0
OCOTIOTHA — Hayka O HHBOTHRX https://m.eds00.ru/863d7744
5 OO0mue npu3HaKK )KUBOTHBIX. 1 0 bubnmoreka [JOK
MHoroo6pasue KMBOTHOT'O MUPa https://m.eds00.ru/863d78a2
3 CtpoeHue u )KU3HEIeATeTbHOCTh YKUBOTHOM 1 0 bubnunoreka [JOK
KJIETKH https://m.eds00.ru/863d7c26
Tkanu XUBOTHBIX. OpraHbl U CHCTEMBbI
OpraHoB *HUBOTHbIX. JlabopaTopHas paboTta
4 «IF:Iccne OBaHUE MOJ MUK lf)CKOIl)'IOM I?OTOBLIX 1 0.5 bubmorexa HOK
a g p . ' https://m.eds00.ru/863d7d98
MUKPOTIPENapaToB KJIETOK U TKaHEeH
YKUBOTHBIX)
Ornopa u IBMKEHUE )KUBOTHBIX.
5 I1 aII()TI/ILIeHCKaSI abota «O3HaKOMIIEHUE C 1 0.5 bubmmorexa [OK
P P ' https://m.edsoo.ru/863d7fle
OpraHaMH OTIOPBI U ABMXKEHUS Y dKUBOTHBIX)
6 [Iutanue v nuieBapeHrue y NpoCTENIINX U 1 0 bubmuorexa [JOK
0OECITO3BOHOYHBIX KUBOTHBIX https://m.edso0.ru/863d809a
[TuTanue u UIIIEBapEeHUE Y TTO3BOHOYHBIX
7 *KUBOTHBIX. [IpakTHueckas pabota 1 05 bubmuorexa [IOK
«M3yuenune crmocoOOB MOTIIOMICHHUS MUIIHU Y ' https://m.edso0.ru/863d82ca
KUBOTHBIX)
3 Jpixanue xxuBOTHBIX. [IpakTudeckas pabora 1 05 bubnmoreka [JOK

«M3yuenue cnocoOOB AbIXaHUS Y

https://m.edsoo0.ru/863d84fa
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KHUBOTHBIX)»

Tpancnopt BeriecTB y 0€CrI03BOHOYHBIX

9 *KUBOTHBIX. [IpakTHdeckas pabota 05 bubnnoreka [JOK
«O3HaKOMIIEHHE C CHCTEMaMU OpPraHOB ' https://m.eds00.ru/863d86c6
TPAHCIIOPTA BEUIECTB Y )KUBOTHBIX)»

10 KpoBooOparieHue y mo3BOHOYHBIX 0 bubnuoreka [JOK
JKUBOTHBIX https://m.eds00.ru/863d8856

bubmuoreka [JOK

11 Begenetiite y SKHBOTHEIX 0 https://m.eds00.ru/863d89d2
[ToxpoBsl Tena y xkuBOTHBIX. [IpakTiueckas

12 aborta «l3yyeHue moKpoBOB Tela 0.5 bubmmorexa [JOK
P i P y ' https://m.eds00.ru/863d8d74
YKUBOTHBIX)

Koopaunamus u perynsmms bubnmoreka [JOK

13 0
JKA3HEEATENIbHOCTH Y )KUBOTHBIX https://m.edso00.ru/863d8f9a

14 PaznpaxxumocTs 1 OBEICHHE )KUBOTHBIX 0 bubmorexa HOK

AP a https://m.eds00.ru/863d9260
®DopMBI Pa3MHOKEHUS KUBOTHBIX.

15 [MpakTudeckas padora «CTpoeHUE sifa u 0.5 bubmmorexa [OK

p P p ' https://m.edso0.ru/863d93b4
pa3BUTHE 3apOJIbIIIA NTULIBI (KYPHIIBI)»
bu6mmorekxa [IOK
16 P 0
OCT 1 PASBHUTHE AHBOTHAIX https://m.edso00.ru/863d93b4

17 OCHOBHBIE CUCTEMATHYECKHUE KAaTETOPUHU 0 bubnmoreka [JOK
JKUBOTHBIX https://m.eds00.ru/863d9526
OO01mmas xapakTepuUCTHKA MPOCTEHUIITUX.

JlaboparopHas pabota «lccrnenoBanue
PaTopHazi p 8 bubnmoreka [JOK
18 CTpoeHUS UHPY30pUHU-TYPENbKU U 0.5

HaOJI0/IeHuE 3a e€ MepeIBUKEHUEM.
N3ydenne xemoTakcuca»

https://m.edso00.ru/863d974c
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19

20

21

22

23

24

25

26

Kryrukonocus 1 Unpy3opun

MHuoroo6pa3ue npoctermmx. 3HaueHHe
MPOCTEHIINX B MPUPOJIE U KU3HU YeTIOBEKa.
JlaGopaTtopHas pabora «MHOTOOOpa3zue
IpOCTEHIINX (Ha TOTOBBIX MpenapaTax)»

OO61as xapakTepucTUKa
KUIIEYHOIONOCTHBIX. [IpakTndeckas padora
«HccnenoBanue cTpoeHHsI MPECHOBOIHOM
THJIPBI U € TmepeIBUKCHUS (IIKOJIbHBIN
aKBapUYM)»

MHoroo6pa3ue KUIIeYHOMOIOCTHBIX.
3HaueHUE KUIICYHOMOIOCTHBIX B IPUPOJIE U
JKU3HU YyenoBeka. [Ipaktuyeckas pabora
«MccnenoBanre nuTaHus TUAPHI JadHUSIMU U
[IUKIIONIaMU (IIKOJIBHBIA aKBAPUYM )»

Yepsu. [Lockue uepsu

[TapazuTnyeckue MmIOCKUe YepBH.
JlaGopatopHas pabora «3yueHue
npUcnocoOIeHNH Mapa3suTUYECKUX YepBel K
napa3uTU3My (Ha TOTOBBIX BIQKHBIX U
MUKpOIIpenaparax)»

Kpyrasie uepsu

Konbuatsie yepBu. [Ipaktuueckas pabota
«HccnenoBanue BHYTPEHHETO CTPOCHHUS
JIOX/IEBOTO YepBs (Ha TOTOBOM BJIAXKHOM
npernapaTe 1 MUKpOIpenapaTe)»

0.5

0.5

0.5

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863d974c

bubmuoreka [JOK
https://m.edsoo.ru/863d974c

bu6mmoreka [IOK
https://m.edsoo.ru/863d9a30

bu6mmoreka [IOK
https://m.edsoo.ru/863d9ba2

bu6mmorexa [IOK
https://m.edso00.ru/863d9d50

bu6mmoreka [JOK
https://m.edso0.ru/863da070

bu6nmoreka [JOK
https://m.edso0.ru/863d9efe

bubmuoreka [JOK
https://m.edso0.ru/863d9efe
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bubmuoreka [JOK

27 OO0m1as XxapaKTepUCTUKA WICHUCTOHOTUX 0 httos://m.edsoo.ru/863da3c2
PakooOpa3zubie. OcoOOEHHOCTH CTPOCHUS U bubnmoreka [JOK

28 0
JKA3ZHEIEATEILHOCTH https://m.edsoo.ru/863da53e

29 [TaykooOpa3ubie. OCOOEHHOCTH CTPOCHUS U 0 bubnuoreka [IOK
JKHU3HEIEATEIbHOCTH https://m.edsoo.ru/863da6ab
Hacexombie. OCOOEHHOCTH CTPOCHHUS U
xKusHenesTenbHocTu. [IpakTrueckas pabota

30 «/ccnenoBanue BHEIIHETO CTPOCHUS 05 bubnuoreka [JOK
HAceKOMOro (Ha mpuMmepe MaiCKoro xyka https://m.edsoo.ru/863da89a
WIN APYTHX KPYIMHBIX HACEKOMBIX-
BpEIUTEINCH )»
HacexoMbie ¢ HETTOJTHBIM IPEBPAILICHHEM.

31 [IpakTuueckas pabora «O3HaKOMIIEHUE C 05 bu6nuorexa [IOK
pa3IMYHBIMU TUIIAMU Pa3BUTUS HACEKOMBIX https://m.edsoo.ru/863da89%a
(Ha mpuMepe KOJITIEKIIUH )»

32 Hacexomsble ¢ OJTHBIM IPEBpaIEHUEM 0 bubamorera

[HOKhttps://m.edsoo.ru/863da89a

OO11ast XapakTepUCTHKA MOJIJTFOCKOB.
[IpakTuueckas padora «MccnenoBanue

33 BHEIIHETO CTPOEHHUS PAKOBUH MPECHOBOIHBIX 0.5 Bubnmorexa LIOK

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

U MOPCKHMX MOJUTIOCKOB (PaKOBHHBI 6€33y0KH,
NIEPIIOBHUIIBI, TIPYJOBHUKA, KATYIIKH H JP.)»

34 MHoroo0pa3ue MOJUTFOCKOB. 3HaUeHUE 0 bubnnoreka [JOK
MOJUTKOCKOB B IIPUPOJIE U KU3HU YEIOBEKA https://m.edsoo.ru/863dacd2

35 OO0m1as XxapaKTepUCTUKA XOPAOBBIX 0 bubnmoreka [JOK
JKUBOTHBIX https://m.edsoo.ru/863dae44

36 Oo6mas xapakrepuctuka pei0. [IpakTuueckas 0.5 bubnmoreka [JOK



https://m.edsoo.ru/863da3c2
https://m.edsoo.ru/863da53e
https://m.edsoo.ru/863da6a6
https://m.edsoo.ru/863da89a
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pabota «MccnenoBanue BHEITHETO CTPOCHUS
1 0COOEHHOCTEH TepeIBIKCHHS PhIOBI (Ha
IIpUMeEpPE )KUBOU PHIOBI B OaHKE C BOIOM)»

https://m.edso0.ru/863db010

Oco0eHHOCTH BHYTPEHHETO CTPOEHMSI U
IPOIIECCOB KU3HEACATEIBHOCTHU PHIO.

bubmuoreka [JOK
7 {4 .
3 JlaboparopHas pabota «lccrienoanue 0.5 httos://m.edsoo.ru/863db010
BHYTPEHHETO CTPOEHHSI PBIOBI (Ha IpuMepe
TOTOBOTO BJIAYKHOTO Iperapara)y
bubmuoreka [JOK
38 XPAIICBBIC H KOCTHEIE PhiOE! 0 https://m.edso00.ru/863db16e
Muoroo6pasue psi0. 3HaueHue peid B bubmmorexa [IOK
39 0
IIPUPOJIE U )KU3HU YEIIOBEKA https://m.edso00.ru/863db2ea
bubmuoreka [JOK
4
0 OO01mast XapaKTepUCTHKA 3¢MHOBOTHBIX 0 httos://m.edsoo.ru/863db6be
Oco0eHHOCTH BHYTPEHHETO CTPOCHHS U
41 IIPOIIECCOB )KI/ISH;]T SHTGHBHOCTsI 0 bubmorexa HOK
pott A https://m.edso0.ru/863db6be
3€MHOBO/IHBIX.
MHuoroo0pa3ue 3eMHOBOJHBIX U UX OXpaHa.
42 3HaueHWe 3eMHOBOJIHBIX B IMPUPOJIE U KU3HU 0 bubmorexa OK
A PHPOA https://m.edsoo.ru/863dbala
YyeJIoBeKa
bubmuorexa [JOK
43 OO61mas xapakTepUCTHKA MPECMBIKAIOIINXCS 0 https://m.eds0o.ru/863dbb78
Oco0CHHOCTH BHYTPEHHETO CTPOCHHS 1
44 MIPOIIECCOB )KI/I3HZT SﬁTenLHOCT}; 0 bubmorexa HOK
pott s https://m.edso0.ru/863dbcc2
TIPECMBIKAIOTITUXCSI
MHuoroo6pa3ue MPecMBIKAOIIMXCSA U HX
pastie b B Bu6nuotexa LIOK
45 oxpaHa. 3Hau€HUE MPECMBIKAIOLINXCS B 0

IIPUPOJE U )KU3HU YEJIOBEKA

https://m.edsoo0.ru/863dbef2
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OO6m1as xapakTepucTruKa NTHIl.
[TpakTudaeckas padora «Mccnemopanue

bubmuoreka [JOK

46 BHEIIHETO CTPOEHHUS U IIEPHEBOr0 ITOKPOBA 0.5
P p p https://m.edsoo.ru/863dclea
nTull (Ha mpuMepe dydesa nTUIl 1 Habopa
MePhEB: KOHTYPHBIX, TyXOBBIX U ITyXa)»
Oco0eHHOCTH CTPOEHUS U MTPOLIECCOB
YKU3HEACSITeIbHOCTH NTUIL. [IpakTnueckas bubmuoreka [JOK
47 _ 0.5
pabora «lccnenoBanue 0ocOOCHHOCTEH https://m.edsoo.ru/863dc352
CKeJleTa ITULIBDY
48 [ToBenenue nrui. Ce30HHBIC SBJICHUS B 0 bubmmoreka [JOK
JKU3HU TIITHI] https://m.edsoo.ru/863dc62c
49 3HaYCHHME MTHII B IPUPOJIC U KU3HH 0 bu6mmoreka [JOK
YyeJioBeKa https://m.edso0.ru/863dc8a2
50 OO01mas xapakTepuCTHKa U CPEJIbl )KU3HH 0 bubnuoteka [JOK
MJIEKOIIUTAIOIINX https://m.edsoo.ru/863dca3c
Oco0eHHOCTH CTPOCHUST MIICKOTTUTAIOIINX.
51 ITpaxkTtnueckas padora «lccieqoBanue 0.5 bubmmorexa [TOK
P N P ' https://m.edsoo.ru/863dca3c
0COOEHHOCTEH CKeJleTa MICKOITUTAIOIIHNX )
IIpoueccsl KU3HENEATETBHOCTH
miekonuTaromux. [Ipaktudyeckas padora bubnmoreka [JOK
52 . . 0.5
«HccnenoBanne ocoOCHHOCTEN 3yOHOM https://m.edsoo.ru/863dccda
CHCTEMBI MJIEKOITUTAFOIIHX )
53 IToBeaenre MiTleKONUTAIONIUX. PasMHOXKEHNE 0 bubmuorexa [JOK
W Pa3BUTHE MIIEKOTIUTAIOIINX https://m.edsoo.ru/863dce9c
bubmuorexa [JOK
54 MHoroo06pa3ue MIEKOITUTAIOIIUX 0
P t https://m.edso0.ru/863dd374
55 3HaueHHe MJICKOTIUTAIONINX B PUPOJIE U 0 bubnmoreka [JOK

KHU3HHU YCIOBCKaA

https://m.edsoo.ru/863dd4e6
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O6o6maromuii ypok no teme «I1o3BoHOUHBIC

56 0
JKUBOTHBIE)
57 DBOJIIOIIMOHHOE Pa3BUTHE KUBOTHOT'O MUpa 0 bubnnoreka [JOK
Ha 3emiie https://m.edso0.ru/863dd8ba
[TaneoHTONOTHS — HAyKa O IPEBHUX
58 oburtarensax 3emnn. [IpakTuueckas padbota 05 bubmuoreka [JOK
«Hccnenosanue UCKOIMaeMbIX OCTATKOB https://m.edsoo.ru/863dda2c
BBIMEPIINX KUBOTHBIX)
59 OcHOBHBIE 3TaIlbl 3BOIIOLUU 0 bubmmorexa [IOK
0OECII03BOHOYHBIX JKUBOTHBIX https://m.edso00.ru/863ddbh94
60 OcCHOBHBIE 3TaIlbl 3BOJIIOLUHU [TO3BOHOYHBIX 0 bubmmorexa [IOK
JKMBOTHBIX https://m.eds00.ru/863ddd60
bubmuoreka [JOK
61 KuBOTHBIC 1 Cpeia OOHTaHIA 0 https://m.edsogru/863de058
62 [Tomynsiuy >KMBOTHBIX, UX XapaKTEPUCTUKH. 0 bubnunoreka [JOK
[IumeBsle CBA3M B MPUPOJHOM COOOIIECTBE https://m.edsoo.ru/863delca
63 KvBOTHBIN MUP MPUPOAHBIX 30H 3eMIIU 0 ngjﬁ;f;igﬁg 63de6e0
64 Bo3snelicTBue yenoBeka Ha dKUBOTHBIX B 0 bubmuoreka [JOK
pupoe https://m.eds00.ru/863de846
. bubmuorexa [JOK
65 CenbCKOXO03SIIICTBEHHBIE JKUBOTHBIE 0 https://m.e dsogru 1863de9ad
66 J’KuBotHble B ropoje. Mepbl coXxpaHeHUsI 0 bubmuorexa [JOK
JKUBOTHOT'O MHpa https://m.edsoo.ru/863dec7e
PeseprubIil ypok. O600maronuii ypox mo
67 TeMe «CTpOCHHE U )KU3HEACATCIHHOCTD 0
OpraHu3Ma JKUBOTHOTO»
68 PesepBHBIi ypok. O000IIarONIMil YPOK 110 0
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TeMe «CHucTeMaTu4ecKue rpymibl

JKNUBOTHBIX»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

115




9 Knacc

Ne

Tema
ypoka

OcHOBHOE co/lep:KaHue 110
TeMaM padouei
NMPorpamMmbl

Bcero yacos

Koua-Bo yacoB

JlabopaTopHble
padorsl (JIP)

Tema 1. O611He 3aKOHOMEPHOCTH KM3HHU (5 1)

1 buoniorua | buonorus — HayKa,
— HAayKa 0 | UCCIeayromas YKU3HB.
KUBOM Mupe | 3yueHue  mpupoasl B
o0ecrie4yeHn BbDKUBAHUS
moner Ha 3emuie. buonorus
— cucreMa pa3HbIX
Ouonoruveckux obmacteit
Hayku. Ponp Owonmoruu B
MPaKTUYECKOU

JIEATEIbHOCTH JIFOAEH
2 Meronsl Meroapl M3y4eHUs >KMBBIX
OuoJsioruuec | OpraHu3MoB: HaOJIO/ICHUE,
KHX HU3MEpPEHHE, CpaBHEHHUE,
WCCTIEOBAH | OMUCAaHWE,  OKCIIEPUMEHT,
5051 MozenupoBanue. Ilpasuna

paboThI B KaOuHeTe
6uosorun c
OMOJIOTHYECKUMHU

npubopamu "

UHCTPYMEHTAMU




Oo01mue

OTINYUTENBHBIE IMPU3HAKHN

CBOMCTBa | JKMBOTO 51 HEXKHUBOTO:
JKUBBIX XUMHYCCKHH COCTaB,
OpPraHHU3MOB | KIIETOYHOE CTpOCHUE,
o0mMmeH BEIIECTB,
pa3MHOXKEHHUE,
HACJICJICTBEHHOCTb,
W3MEHYHMBOCTb, pocT,
pa3BHUTHE, Pa3APAKUMOCTB.
Bzaumocssizb JKHBBIX
OpPTaHU3MOB H CPEJIbI
Mmuoroo6pa3 | Cpeabl *u3HU Ha 3emie U
ue hopm MHOT000pa3ue ux
JKU3HU oprann3moB.  Kinerounoe
pa3zHooOpa3ne OpraHu3MOB
U UX 1apcrtBa. Bupycbr —
HEKJICTOYHAS tdhopma
JKU3HHU. Paznoobpasue
ouocucrem,
oToOpakaroIiee
CTPYKTYpHBIC YpOBHU
OpTaHHU3aIUH KU3HH
Oo6o61enne | O6061IIEHNE "
u CHCTEMaTH3alMs 3HAaHUH 110
CHCTEMATH3A | 1eye «O6ume
1A SHARIH 3aKOHOMEPHOCTH JKU3HI»
o TeMe
«O0mme
3aKOHOMEPH

OCTH




KHU3HU»

Tema 2. 3aKOHOMEPHOCTH KU3HU HA KJIeTOYHOM ypoBHe (10 1)

Muoroo6pa3 | O6o0meHnne paHee 1
HE€ KJIICTOK | p3y4eHHOr 0 Marepuana.
MHuoroo6pasue TUIIOB

KJIETOK: CBOOOTHOXHBYIIIHE
U oOpasyromue  TKaHH,
IIPOKAPUOTHI,  3YKAPHOTHI.
Ponp yu€HBIX B HM3ydeHUU

KJIETKHU.
Xumnuecku | O00OmEeHne paHee 1
€ BeIIeCcTBa | H3y4EeHHOTO MaTepuana.

B KieTke | OcoOeHHOCTH XMMUYECKOTO
CcOoCTaBa >XMBOM KIETKH U
€ro CXOACTBO Yy pa3HbIX
TUIIOB KJIETOK.
Heoprannueckue u
OpraHMYECKHE  BEIIECTBA
knetku. ConepxaHue BOJIbI,
MUHEPAIBHBIX coei,
YIJIEBOJIOB, JUIHJIOB,
0enkoB B KIETKE H
opranusme. Mx ¢yHKIUM B
KHU3HEACSITEbHOCTU
KJIETKU

Crpoenune | CTpyKTypHBIE 4acTu 1
KJIETKH: MeMOpaHa, sapo,




KIIETKU [UTOIIa3Ma c
OpraHouaMu u
BKJIFOUCHUSIMU
9 Opranounsl | MemOpaHHbIe U
KJIETKU U UX | HeMeMOpaHHbIe
(GbyHKIMK | OpraHOUIbI,
OTIIMYUTETILHBIC
OCOOCHHOCTH WX CTPOCHHS
U QYHKIIH
10 O6menH [TonsiTue 00 oOMeHe
BEIIECTB — | BEIIECTB KaK COBOKYITHOCTH
OCHOBA OMOXMMHYECKHX PEaKIHii,
CyIIIECTBOBa | 00ECIIEYNBAIOIINX
HUS KIIETKU | KU3HEICATCIIEHOCTh
KJICTKH. 3HaueHne
ACCUMILISAIIAN u
JUCCUMIUIAIINA B  KJICTKE.
PaBHoOBeCcHE
HHEPreTHYECKOTO
COCTOSTHUSI ~ KJIETKH  —
obecrnieueHue eé
HOPMAJIBHOTO
(GyHKIIMOHUPOBAHUS
11 buocunre3 | [lonstue o OwocunTese.
Oenka B Ortanbl CcUHTE3a Oenka B
AKHUBOU KJIeTKe. POJIb HYKJIEMHOBBIX
KJIETKE KHCIIOT © pudbocoM B




onocuHTE3Ee OEIKOB

12 buocunte3 | [lonsitue o doTocuHTE3E
YIJIEBOAOB | kak mpouecce  CO3JaHUs
_ YTJIEBOJOB B JKMUBOU KIJIETKE.
(orocunTes IlBe cragum QorocuHTE3A:
CBETOBasE M  TEMHOBasl.
YcnoBus MIPOTEKAHUS
dborocunTeE3a u ero
3HA4YEHHE ISl PUPOIBI
13 Obecneuenu | [lonsTHe 0  KIETOYHOM
€ KJIeTOK | IBIXaHUW KaK O IMpoliecce
sHeprueil | obecrieueHus KIIETKU
SHEPrueHn. Cranuu
KJIETOYHOTO JIBIXQHUS:
OeckuciopoaHas
(pepmenTaTuBHAS, WIn
[JIMKOJIN3) U KUCJIOPOJHAs.
Pons MUTOXOHIAPUI B
KJIETOYHOM JIbIXaHUH
14 Pazmuoxen | PazmHoxeHue KJIETKH JIP
ve KJIeTKU U | MyTéM JelieHus — oOIee
eé CBOWCTBO KJIETOK Paccmarpusanne
. MUKPOIIPENIapaToB C
JKU3HEHHBIM | OJTHOKJIETOUHBIX u eAIMICS
KT MHOTOKJIETOYHBIX KIETKAMIA
oprann3moB.  Kinerounoe

JiefIeHHe y MPOKAPUOT —
JiefieHHe KJIETKH HaJBOeE.
[enenune KJIETKH y




ayKapuoT. Mwuto3. da3bl
muTo3a. JKU3HEHHBI IUKII
KJIETKH: MHTepdaza, MUTO3.
Paznencuue KJI€TOYHOI'O
COAEPKUMOTO Ha  JBE

JOUYCPHHUC KIICTKH.

15 O606mmenue | O6006mEeHNe u
u crucTeMaTu3alus 3HaHUM 110
CHCTCMATH3a | repve  «3aKOHOMEPHOCTH
WL SHAHMI | oy ma kieTouHOM
10 TeMe
«3akoHOMEDP YpOBHE»
HOCTH
KHU3HU Ha
KJIETOYHOM
YPOBHE
Tema 3. 3aK0OHOMEPHOCTH KU3HH HA OPraHU3MEeHHOM ypoBHe (17 v)
16 Opranusm | OpraHusm  Kak  JKHMBas
— OTKpBITas | CHUCTeMa. KomnoHeHTsI
KUBas CHCTEMBI, ux
cucreMa B3aUMO/IEICTBHE,
(buocucreM | obecrieunBaroIIce
a) [IEJIOCTHOCTh  OMOCHCTEMBI
«OpraHu3M». Perysmus
MIPOIIECCOB B OMOCHCTEME
17 [IpumutuBH | PazHoOOpa3ue dbopm
13(S OpPraHU3MOB:
OpPTraHU3MBL. | OJHOKJICTOYHEIE,
baktepun u | MHOTOKJIETOUHBIE "




BUPYCHI HEeKJIeTouHble.  bakrepun
KaK OJTHOKJICTOYHBIE
JOsIICpHBIC OpPTaHU3MBI.
Bupycsl kak HekieTo4yHas
dbopma JKU3HHU.
OTanuuTenbHbIe
0COOEHHOCTH OakTepuil u
BHPYCOB. 3HaueHue
OakTepuili UM BUPYCOB B
npupoe
18 Pacturensn | ['naBHBIC CBOMCTBA
bl pacTeHuil: aBTOTPO(GHOCTH,
OpraHu3M M | HECIIOCOOHOCTH K
ero AKTUBHOMY
0COOEHHOCT | MEepEIBUKEHHUIO,
u pasMeleHue OCHOBHBIX

yacTel — KopHS M moOera
— B/IBYX DPa3HBIX Cpefax.

OcoOenHoctu

pacTUTENBHON KJIETKU:
MIPUHAJIEKHOCTD K
AYKapUOTaM, HAJIN4ne
KJIETOYHOMU CTEHKU,

IIJIACTH/ u KPYITHBIX
BaKyOJIEH. CriocoOsr
pPa3MHOXKCHHUSI ~ PACTCHHIA:
MoJOBOC W Oecmoloe.
OcobenHocTn I1OJIOBOT'O
pasMHOxkeHUs. Tunbl




0ecroyioro  pa3MHOXKECHHUSI:
BETE€TATUBHOE, criopamu,
JIeNIeHHEeM KJIETKH Ha/IBOE

19 Mmuoroo6pa3 | O6o6mieHue paHee
Y€ pacTeHU# | U3y4eHHOTO Martepuana.
v 3HaueHue | MHorooOpasue pacTeHUM:
B [IPUPOJIC | CHOPOBBIE U  CEMEHHBIE.

Oco0eHHOCTH  CIIOPOBBIX
pacTeHui: BOJIOPOCIIEN,
MOXOBH/IHBIX,
MaroOpOTHUKOB, XBOUIEH U
IUIAYHOB; CEMEHHBIX
pacTeHui: TOJIOCEMEHHBIX U
IIBETKOBBIX
(TIOKPBITOCEMEHHBIX ).
Kiaccel oTaena
[[BeTKOBBIE: BYJOJIbHBIE U
OJIHOJIOJIBHBIE ~ PACTEHUSI.
Oco0OeHHOCTH W 3HAYECHHE
CEMEHH B CPABHEHHH CO
Cropom
20 Opranusmsl | ['pubbl, HX CXOACTBO C
apcTBa JIPYTUMU
rpuOOB U | DYKAPHUOTUUECKUMHU
JUIIANHUKO | OPTaHU3MaMH —
B pPacTEeHUsIMU U KUBOTHBIMU

— ¥ OTJIuYue OT HHX.
Crneuuduueckue CBOICTBa




rpuboB. MHuorooOpazue u
3HAUCHUE rpudoB:
IIJIECHEBBIX, NIJIAIIOYHBIX,

napa3uTHUYECKUX.
JInmaiHuKk Kak 0coObIe
CHUMOHOTHYECKHUE
OpraHU3MBbI; X

MHOFOO6paSI/IC M 3HA4YCHUC

21 KupotHbpiéi | OCOOEHHOCTH  JKMBOTHBIX
OpraHu3M U | OpraHU3MOB:
ero MIPUHAJICKHOCTb K
OCOOEHHOCT | AYKapuoTaM,
u reTepoTpOopHOCTD,
CIIOCOOHOCTh K AKTUBHOMY
nepeaBKeHnto, 3aboTa o
MOTOMCTBE, MOCTPOIKa
SKYJIUILL (rHE3™, HOD).
Jlenenue SKUBOTHBIX IO
crocobam TOOBIBaHUS
MUIIA: PACTUTEIHLHOSTHEIC,
XUIIHBIE, Tapa3HuTHYECKUE,
MaAJTBIIIKH, BCESTHBIC
22 Mmoroo0pa3 | JleneHue )KMBOTHBIX Ha J[Ba
ne noauapctea: IIpocreimme
YKUBOTHBIX

51 MHOrOKJIEeTOYHBIE.
Oco0eHHOCTH MPOCTEHIINX:
pacrpocTpaHeHue,

NUTAaHUE, TepeABIKEHHE.




MHuoroxkieTouHsie

JKUBOTHBIC:
0€eCII03BOHOYHbBIC 5
IIO3BOHOYHBEIC.
OcobeHHOCTH pa3HbIX
THIIOB 0ECII03BOHOYHBIX

JKUBOTHBIX. Oco0eHHOCTH
tumna Xop/10BbIe

23 CpaBuenue | O0GoOmeHNE paHee
CBOWCTB U3y4EHHOTO Mmarepuaa.
opranusma | CXOACTBO  4YejloBeKa U
YeJIOBEKa U | )KUBOTHBIX. Otnnune
JKUBOTHBIX | YEJIOBEKA OT JKUBOTHBIX.

Cucremsl OpraHoB y
4eJI0OBEKa KaK OpraHu3Ma:
NUIeBapUTeNIbHas,
JbIXaTesbHas,
KpPOBEHOCHaA,
BeIIeUTeNbHAs.  OpraHsl
YyBCTB. YMCTBEHHBIE
CIIOCOOHOCTH YesoBeKa.
[TprunHsL,
00yCIIOBIIUBAIOIITNE
COLIMAJIbHBIE CBOIICTBa
4eJI0BeKa

24 PasmHoOxen | Tunel Pa3MHOXKEHUS:
Ue )KUBBIX | IIOJOBoe U Oecronoe.

OpraHu3MOB

OcobenHocTH [10JIOBOT'O




Pa3MHOXKCHUS: CIIUSIHUC
MYKCKHX U KCHCKUX TaMeT,
OTLIOIOTBOPEHHUE,
oOpaszoBaHue 3UTOTHI.
becrnionoe  pa3mMHOXeHUE:
BEreTaTHBHOE, 00pa30BaHKE
CHop, JCJCHHE  KJICTKU
HAJIBOE. buonoruveckoe
3HAUEHUE  TOJIOBOTO M
0ecroyioro  pa3MHOKEHUSI.
Cmena  mokojeHuUd — —
0ecroJIoro U MojaoBoro — y
YKUBOTHBIX U PACTCHHUI

25

NunuBunya
JILHOE
pasBUTHE
OpraHu3MoOB

[TonsiTue 00 oOHTOreHese.
[Tepuoss OHTOTEHEe3a:
IMOPHOHATIBHBIN u
nOCTAMOPHOHATIBHBIH.
Cragun pa3BUTHSA
IMOpHOHa: 3UrO0Ta,
npoOjeHue, racTpyia ¢
nuddepeHnranmein  KIeTox
Ha DOKTOJIEPMY, DHTOACPMY
U ME307IepMy, OpraHOTeHE3.
OcobenHoctu npoiiecca
pa3BUTHS HMOpHUOHA, €ro
3aBHCUMOCTh  OT  CpEJBbl.
OcobenHoctu
MOCTAIMOPHUOHATILHOTO
pa3BUTHSL. PazButue




KMBOTHBIX OPraHU3MOB C
npeBpameHueM U 0e3
HpeBpaIICHUsI

26

O6pazoBanu
€ TI0JIOBBIX
KJIETOK.
Metios

ITonsarue o JUIDIONIHOM U
Habope
KJICTKE.

ranjouHOM
XPOMOCOM B
Kenckue u

IIOJIOBBIE

MY>KCKHE
KJICTKH —
raMmeThl. Meio3 Kak ocoObIi
THII JICJICHHS KJICTKH.
IlepBoe u BTOpOE neneHue
Meio3a. ITousTue o

CIICpMATOreHeE3€ U OOTICHE3C

27

N3yuenne
MEXaHUu3Ma
HACJIECTBE

HHOCTH

Hauano HCCIIEIOBAHUI
HACJIEICTBEHHOCTH
OpraHu3MOB. [IepBb1it
Hay4uHblld Tpyn . Mennens
u ero 3HAYEHHUE.
JlocTrkeHHsT COBPEMEHHBIX
HCCIIEIOBAHU I
HACJIEJICTBEHHOCTH
OpPraHu3MOB. YCIJIOBHS IS
AKTHBHOTO pazBUTHS
HUCCIIEeNOBaHUN

HaciaencTBeHHOCTH B XX B.

28

OCHOBHEBIE
3aKOHOMEPH
0OCTH

ITonstue 0
HACJIEICTBEHHOCTHA u

crocobax nepeaavu




HaCJICOACTBEC

IIPU3HAKOB OT POJUTEIEH

HHOCTH MOTOMCTBY. Hab6op
OPraHusMOB | ynomocoM B OpraHm3Me.
I'en wu ero cBoiicTBa.
I'enorum w  deHOTHIIL.
H3MeHunBOCTH u eé
MPOSIBIICHUE B OPTaHU3ME
29 3akoHomepH | [loHaTHE 00 M3MEHUMBOCTH JIP
ocTu U e€ poJH Ui OPraHU3MOB.
u3MmenuuBoc | HacrnencrBenHas u Bruisierue
HACJICJACTBEHHBIX U
TH HEHACJIeICTBEHHAs HeHACIIEICTBEHHbIX
A3MEHYUBOCTb. ) Tumnst [IPU3HAKOB y
HacCJICACTBCHHONU pacTEHHUI pa3HbIX
(TeHOTUTTUYECKOHN) BHJIOB
M3MEHYUBOCTH:
MyTallMOHHas,
KOMOHMHATHUBHAS.
30 Henacnenct | Ionsitue 0 JIP U3yuenue
BEHHAsI HeHAaCJIeACTBEHHOM U3MEHYUBOCTH Y
M3MEHYMBOC | (deorHmieckoi) OpraHu3MOB
e W3MEHYUBOCTH, eé

MPOSIBJIEHUU Y OPTraHU3MOB
u ponu B ux
JKU3HEAESITEIIbHOCTH.
3HaKOMCTBO C HIpUMEpamMHu
HEHACJIEICTBEHHOU
W3MEHYMUBOCTH y pPacTeHUM
Y KUBOTHBIX.




31 OcHOBBI [TonsiTHE O  CENEKIUHU. 1
CCICKUHMH | Mcropus pa3sBUTHSA
OPTaHM3MOB | conexruu. Cenekius Kak
Hayka. OOmme MeTOoJbI
CEJICKLIIMH: HCKYCCTBEHHBIN
otbop, ruOpUIU3aIys,
MyTareHes. Cenexuus
pacTeHuid, KUBOTHBIX,
MHUKPOOPTaHU3MOB.
Hcnons3oBanne MHUKPOOOB
YEIIOBEKOM,  TOHSATHE O
OMOTEXHOJIOTHUU
32 O606menne | O6o0meHne "
u crucTeMaTu3alus 3HaHUM 1o
CHCTCMATH3a | repve  «3aKOHOMEPHOCTH
1A SHARAKM | ey sim Ha OpTaHU3MEHHOM
1o TeMe
«3akonomep | YPOBHE?
HOCTHU
KU3HU HA
OpraHu3MeH
HOM
YPOBHE
Tema 4. 3aK0HOMEPHOCTH NPOUCXOKICHUS M pa3BUTH KU3HU Ha 3emue (20 u)
33 [Ipencrasne | ['unore3sl MpOMCXOXKIEHUS 1
HHUS O KW3HU Ha 3emsie. ONbITHI
Bo3HUKHOBe | @. Pemu wu JI. Ilacrepa,
HUU )KU3HU | OMPOBEPTAONINE THIIOTE3bI
Ha 3emie B




UCTOPUU

0 CaMO3apOXKJACHUHN KU3HU

€CTECTBO3HA
HUS
34 CoBpemenH | buoxumuueckas rumnoresa
bIe A.M. Onapuna. VYcnoBus
MPEJICTaBI€ | BOSHUKHOBEHMS >KM3HH Ha
HUS O 3emne. Twumoreza  JIx.
BO3HUKHOBe | XoJjaeiHa
HUU KU3HH
Ha 3emie
35 3nauenue | OCOOEHHOCTH MEPBUYHBIX
¢dotocunTe3 | opranu3moB.  [losiBieHue
au aBTOTPO(OB —
Ouosiornyec | IIMaHOOAKTEPUH.
KOro W3meHnenus yCclioBUN )KU3HU
KpyTrOBOpOT | Ha 3emuie. [Tprunnb!
a BEILIECTB B | U3MEHEHMIA. [TosiBnenue
pazButuu | 6uochepsl
KU3HU
36 Drarsl Ob6mee HampaBlieHUE
pa3BUTHUSL | DBOJIIOLMM  KU3HU. DpBHI,
KU3HM HA | IEPUOJBI M DJIMOXH B
3emiie ucropun 3emiu. Beixon
OpraHM3MOB  Ha  CyIy.
DTanbl pa3BUTHS KU3HU
37 Unen Bo3unknosenne wumpe o0
pa3BUTHS | OBOJIONUHU KUBOTO MHUpA.




oprannueck | Teopus sBomounn  K.-
oro mupa B | b. Jlamapka
OuoJiorun
38 Yapmns HccnenoBanus,
JlapBuH 00 | mpoBeACHHBIE
spomonuu | Y. Jlappunom.  OcCHOBHBIE
OpraHUYECK | MOJIOKECHUS SBOJIIOLIUU
Oro MUpa | BUJIOB, H3J105KCHHBIC
JapBuHOoM. JBrokymue
CHJIBI TIpOIIECCca DBOJIIOINU:
M3MEHYUBOCTD,
HaCJICJICTBEHHOCTh, OOphOa
3a CyILIECTBOBaHUE Hu
€CTECTBEHHBIN oTo0op.
Pe3ynbTathl SBOJIIOLUU.
3HaueHue pabor 4.
[apBuHa
39 Copemens | [lonynsnust kak eauHUIA
bIC ABOJIFOLHU. Baxuneitmue
MIPEJICTABIIC | TIOHSTHS COBPEMEHHOM
Hus 00 TEOPHH 3BOJIIOLINH
SBOJIIOIIUU
OpraHuYecK
Oro Mupa
40 Bug, ero Bun — OCHOBHas

KpUTEPUU U
CTpYKTYypa

CHUCTEMaTHUYecKasl eIUHUIIA.
[Ipu3Haku BUIAa Kak €ro
kputepun. llonynsaiun —




BHYTPHUBUO0BAst
TPYIIIAPOBKA POJCTBEHHBIX

ocobeir. Ilomymsimus —
dbopma CYIIIECTBOBAHMS
BUJIA
41 [Tponieccer | BunoobpazoBanue.
oOpazoBanu | [lonsarue 0
sl BUJIOB MUKPO3BOJIIOIUY. Tumst
BUJI000pa30BaHUS:
reorpaduueckoe u
Ounosaoruueckoe
42 MakposBon | YcnoBus u 3HayeHue
o1us Kak | nuddepeHuanuu BUJIA.
Ipo1recc [TonsiTne 0
MOSIBJIIEHUS | MaKpPOIBOJIIOLIHMH.
HaJIBUIOBBIX | Jloka3zarenbcTBa Mpouecca
TpyII ABOJIIOLINHU:

OpPTraHU3MOB | MAJICOHTOJIOTHYECKUE,
AMOPHUOIIOTUYECKHE,
aHaToOMO-
MopdoJIOrHYecKue
(pyITMMEHTHI U aTaBU3MBI)

43 OcHosuble | IIporpecc u perpecc B

HamnpaBlieHU | )kuBoM Mupe. Hanpasnenus

S HBOJIIOLIMU | OMOJIOTHYECKOT0
nporpecca: apomopho3,

AIU0aaITalnsl, oOrmras




ACreHepanys Oprannu3mMoB

44 [Tpumepsr | O606mICHNE paHee
9BOJIIOIMOH | M3y4EHHOTO0 Marepuana o0
HBIX SBOJIIOIMU. OBOJIIOIUAS —
peoOpa3oB | JITUTEIBHBIN UCTOPHYCCKUN
aHUM )KUBBIX | POLIECC.
OpPraHU3MOB | DBOJIOLIMOHHBIC
npeoOpa3oBaHus KUBOTHBIX
u pacTeHuil. YpoBHHU
npeoOpa3oBaHUA
45 OcHOBHBIE | 3aKOHOMEPHOCTHU JIP
3aKOHOMEPH | OMOJIOTHYECKOM 3BOJIFOIIUU IIpucnocobneHHoCTh
oCTH B [IPUPOJIE: HEOOPATUMOCTh OprafHu3sMoB K Cpene
HBOJIIOIIMU | TIpOliecca, TMPOTPECCUBHOE oOutanm
yclio)kHeHHne (opM KHU3HHU,
HEMpOrpaMMHUPOBaHHOE
pa3BuTHe KU3HHU,
aJanTaiuu, MOSIBJICHUE
HOBBIX BUJIOB.
46 YenoBek — | DBomtoLus MPUMATOB.
MpeicTaBuT | PaHHWe mpenku MpUMaToB.
elb I'omuanasl. CoBpeMeHHbIE
KUBOTHOTO | YEIIOBEKOOOpa3HBIC
MHpa 00€3bsHBI
47 Opomonon | Hakorienne — ¢aktoB 0




HOE
IIPOUCXOKIE
HUe
4eJI0BEKa

NPOMCXOXKACHUN YeJIOBEKA.
JlokaszarenbcTBa  pOACTBA
YeJIoBeKa M JKUBOTHBIX.
Baxueiimme ocoOeHHOCTH
opraHu3ma YeloBeKa.
[IposiBienue
OMOJOTUYECKHUX u
COLIMANBHBIX ()aKTOPOB B
HUCTOPUYECKOM  IpoIecce
IPOMCXOXKICHUST YeJIOBEKa.
OO0111eCTBEHHBIH
(conmasibHbIN) 00pa3 KU3HU
— YHHUKaJIbHOE CBOWCTBO
4eJIoBeKa

48

Pannue
JTaIlbI
SBOJIIOIUH
YyeaoBeKa

Pannue npenku uyenoBeka.
ITepexon K
MPSIMOXOKJIEHU IO —
BBIAAIOLIUICSA JTan
HBOJIIOLIUN YeJIoBeKa.
Cranun AHTPOINOTEeHE3a:
MIPEAIIeCTBEHHUKH,
YeJI0BEK YMEIBIH,
JIpEBHENIINE JIFO/TH,
JpEBHUE JIO]TH,
COBPEMEHHBIN YEIIOBEK

49

Ilo3aane
STaIlbl
SBOJIFOIINHU

Pannue HCOAHTpPOIIbI —
KpOMaHbOHIIBI.
OTINYUTENBLHBIE IMPU3HAKN




YCJIO0BCKa

COBPEMEHHBIX JOIEH.
buoconuanpHas CyHIHOCTb
YeJI0BeKa. Binsaaue
COLMAIBHBIX (DaKTOPOB Ha
JNICUCTBUE
oTOOpa B HCTOPUYECKOM

Pa3BUTHHA YCJIOBCKA

€CTCCTBEHHOI'O

50 Uenoseueck | UenmoBek  pa3yMHbI  —
Ue packl, UX | MOIUMOP(PHBII BU]I.
ponctBo u | [lTonsitue o pace. OCHOBHBIE
npoucxoxae | Tumbl pac. [Ipoucxoxnenue

HUE U POJICTBO pac
51 Uenosek kak | YenoBek — KUTEITh
KUTEIb o6uocdepsl. Bnusinue
ouocdepsl U | yemoBeka Ha  Ouochepy.
€ro BIHsHUE | YCIOKHEHUE M MOIIHOCTh
Ha TIPUPOJLy | BO3ACHCTBHSI 4YEIOBEKa B
3emn ouocdepe. Coxpanenue
KU3HM Ha  3emie —
TJTaBHAS 3ajada

YeIoBeueCTBa
52 O06o061enne | O6061IIEHNE "
u CUCTeMAaTH3aIis 3HAHUH 110
CUCTeMaTh3a | Teme «3aKOHOMEPHOCTHU
Ul 3HAHUN | POMCXOXKICHUS u
o TeMe pa3BUTHUS KU3HU HA 3eMIIC»

«3akoHOMEpP




HOCTH
MIPOUCXOXKIC
HUS U
pa3BUTHUS
JKM3HHU Ha
3eme»

Tema 5. 3akoHOMepPHOCTH B3aMMOOTHOIIIEHHH OPraHu3MoB u cpensbl (15 1)

53 VYcnosus | Cpenpl )KM3HU OpraHU3MOB 1
KU3HU Ha | Ha 3emie: BOJIHAS,
3emite Ha3eMHO-BO3/lylIIHAs,
HOYBEHHAs,
OpraHu3MeHHas. Y cCIOBHUSA
KU3HH  OpPraHu3MOB B
pa3HBIX cpenax.
OKojoruyeckue (QaxTopsl:
abnoTHYeCcKue,
OouoTHueCcKue u
AHTPOIIOT€HHbIE
o4 Oo6mue 3aKOHOMEPHOCTH ACHCTBHUS 1
3aKOHBI (GakTOpOB  Cpeabl:  3aKOH
JIeUCTBUS | ONTHUMYyMa, 3aKOH
(bakTOpoB | HE3aMEHUMOCTH  (paKTOpA.
cpenpl Ha | BiussHEE — 9KOJIOTHYECKHX
OpraHu3Mbl | GakTOpOB Ha OpraHU3MBI.
IlepnoM4HOCTE B JKHU3HU
OpPTaHU3MOB.
doTtonepuoansm
55 [Tpucrnoco6x | [Tpumepsr 1
€HHOCTh MIPUCTIOCOOICHHOCTH




opranu3moB | opranu3moB. Ilousitue 00
K JeiicTBuIO | amantauuu. PasnooOpaszue
¢daktopoB | amantammii. [lomatue o
cpeabl KU3HECHHOM bopme.
DKOJIOTHYECKHUE TPYIIIBI
OpraHu3MOB

56 buotnuecku | buotudeckue CBSI3U B
€ CBSI3U B NpUpoOAE: CETH MHUTaHUS,
npupoje CrocoObI TOOBIBAaHMS ITHIIIH.
BzaumoneiictBue  pasHbIX
BHUJIOB B IPUPOTHOM
co00111eCcTBE: KOHKYPEHIIMS,
MyTYyaJlu3M, CUMOUO03,
XUITHUYECTBO, MMAPA3UTH3M.
CBsI3M OpraHU3MOB Pa3HBIX
BUJIOB. 3HaueHue

OMOTHUYECKUX CBS3CH
o7 [Monynsanuu | Ionmynsimust  kak — ocoOast

Ha/IOpraHU3MEHHas
CUCTEMA, dopma
CYIIECTBOBaHMS BHIA B
MIpUpPOJE. [Tonsatne 0
neMorpaduueckon u
MPOCTPAHCTBEHHOMN
CTPYKTYype MOTYJISILIUH.
KonuuectBeHHbIe

IIoKasaTcin NOMyJIAUN:
YHCJICHHOCTS U IIJIOTHOCTH




58

OYHKIIMOHU
poBaHUe
MOIYJIS AN
B IPUPOJE

JHemorpaduueckue
XapaKTePUCTHKH
nomyiadanauu: YUCJICHHOCTD,
IUIOTHOCTh, ~POYKIAEMOCTb,
CMEpPTHOCTb,
BBDKHBAEMOCTb.
Bo3spactHast CTPYKTYypa
HOIYJISIINY, T0JIOBAs

CTPYKTypa
[Tonmynsuust KaK

MOMMyJIAH.
Oouocucrema. Junamuka
YUCJIICHHOCTU M IINIOTHOCTHU
TIOTTYJISIITUH. Perynsuus
YHCIEHHOCTHU TOMYJISIIINH

59

[Ipuponnoe

COo00IIIeCTBO

OHMOreOIEHO
3

[TpuponHoe  cooOIIECTBO
Kak OMOIIEHO3, ero sipycHoe
CTPOCHHE, DKOJIOTHYECKHUE
HUIIH, [HINEBBIE ILENd U
ceTH TATaHuA. | JTaBHBIN
MIPU3HAK MIPUPOJTHOTO
cooO1iecTBa — KPyroBOpoT
BEILIECTB U MOTOK IHEPTHUU.
[Toustue o Owmorome. Poib

BUJIOB B OMOLIEHO3€E

60

Buoreoneno
3B,
9KOCHCTEMBI
u 6mocdepa

DKOocHUCTEMHas
OpraHHu3aIus JKABOM
MIPUPO/IBI.
DyYHKIIMOHATILHOE

paznuuune BUJIOB B

9KOCHCTEMAax




(mpou3BOAUTENH,

oTpeduTeNHy,

paznaratenn). OCHOBHBIE
CTPYKTYPHBIE KOMITOHEHTBI
skocuctembl. Kpyrosopor
BEIIECTB U IPEBpPALICHUS
SHEpPrMM  —  OCHOBHOM
IPU3HAK HKOCHUCTEM.
buochepa — rmobanbHas
HKOCHUCTEMA. B.1.

Bepnaackuit o OGuocdepe.
KoMmoHEHT®HI,
XapaKTepU3YIOIINE COCTaB

U cBoiicTBa  OuoOChepsl:
AKHBOE BEIIIECTBO,
OMoreHHoe BEIIIECTBO,
KOCHOE BEIIIECTBO,

OMOKOCHOE BelecTBO. Poib

JKHUBOTO BEIECTBA B
ouocdepe
61 O6o6marom | Mtorosoe 00001IeHHE
ee 3HaHUN Kypca OHOJIOTHU
noBTOpeHue | 9 Kiacca
o Kypcy
OuoJoruu 3a
9 kmacc
62 PazButne u | CamopasButue
CMeHa OMOreoIeH030B U X CMEHA.
npupoabix | Cramguu pa3BUTHS
coo01IecTB | OMOreoIeHO30B.




HepBI/I‘-IHBIG U BTOPHUYHBIC

CMEHBI (cykueccun).
Y CcTOMYHUBOCTD
OMOreoIecHO30B
(3KOCHCTEM). 3HaveHNE
3HAHUMN 0 CMEHE

MIPUPOTHBIX COOOIIECTB

63 Mmuoroo6pa3 | O6061menue paHee
ue U3y4EHHOTO Mmarepuaa.
6uoreoneHo | MuorooOpasue BOJIHBIX
30B JKOCUCTEM (Mopckux,
(3KOCHCTEM) | TPECHOBOIHBIX ) u
Ha3eMHBIX (€CTECTBEHHBIX U
KYJIbTYPHBIX).
ArpoOuoreoreHo3bl
(arpo’KOCHCTEMBI), ux
CTPYKTYypa, CBOicTBa U
3HaYeHHEe JUId YeloBeKa U
IPUPOIBI
64 OcHoBHblE | [ITUKITMYHOCTH MPOLIECCOB B JIP
65 3aKOHBI DKOCHUCTEMAX. Ornerka kavecTsa
yCTOMYMBOC | YCTOWYMBOCTL IIPUPOIHBIX OKPYIKAIOLLIEH CPeibl
TH KUBOW | DKOCUCTEM. [Tprunnb!
MPUPOJBI | YCTOWYMBOCTH 3KOCHCTEM:

OMOJIOTHYECKOE

pa3zHooOpasue u
CONPSDKEHHAS YHMCIEHHOCTh
UX  BHIOB, KpPYroBOPOT




BCIICCTB U IIOTOK SHCPIUMH,
HUKIMYHOCTH NPOLCCCOB

66 Okonorudec | O6006mEeHNe paHee
KHe U3YYECHHOTO MaTtepuana.
npoOaemel B | OTHOIIEHUE 4YeJIOBEeKa K
ounocdepe. | mpupoae B UCTOPHH
Oxpana yenoBevyecTtBa. [IpoOiiembl
NpUPOIbl | Ouocdepsr: HCTOIIICHUE
HPUPOIHBIX pecypcoB,
3arpsi3HEHUE, COKpPAILICHHE

OMOJIOTMYECKOTO
pasHooOpaszusi.  Pemenue
AKOJIOTMYECKUX  IMpolieM
Ouocdepsl: parroHaAIbHOE
UCIIONIb30BAaHUE PECYPCOB,
oXpaHa TIPUPO/IBI,
BceoOIee  IKOJIOTUYECKOE

o0Opa3oBaHHe HACEICHHUS.

67 O606mmenue | O606mEeHNE u
u CUCTeMaTH3aIlMsl 3HAaHUH 10
CUCTEMaTH3a | TeMe «3aKOHOMEPHOCTH

WS 3HAHUN | B3aUMOOTHOILICHHI

o TeMe
«3aKoHOMEp
HOCTHU
B3aMOOTHO
LIEHUI

OpTraHu3MoOB U CPEABI»




OpraHU3MOB
U CpeJibI»

68

0O0001menue
n
CHCTEeMaTH3a
U 3HAaHUN
o Kypcy
ouojorun 9
KJacc

0O0001menue u
CHCTEMATHU3alMsA 3HAHUHI 110
Kypcy Ouosiorun 9 Kiace




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

- buonorus: Beenaenue B 6uonoruto: Jlunelnsiii kype, 5 knacc/ [Taceunuk B.B.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

- buonorus: IIokpeITOCEMEHHBIE PACTEHUS: CTPOCHUE U KU3HEAEATEIBHOCTD:
Jluneitnsrit kypc, 6 kinacc/ [Taceunnk B.B., AkiinonepHoe o01ecTBo
«M3narensctBo «IIpocsemenue»

- buonorusi: Maoroo6pasue pacrenuii. bakrepuu. I'pu6si: Jluneinsiii kypce, 7
kiacc/ [Taceunuk B.B., AkunonepHoe o6mectBo «M3marenscTBo
«IIpocBemenue»

- buonorus: JKuBotnslie: JIuneinsiii kypce, 8 kinacc/ Jlatromun B.B., [llankun
B.A., O3epoBa XK.A., AkunonepHoe obmiectBo «M3narensctBo «IIpocBemienne»
- [Tonomapesa U.H., Kopuunosa O.A., Uepnosa H.M. buomnorus. 9 knacc. — M.:

Benrana-I'pad, 2020.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Metoauueckoe nocobue k yueoOnukam I[laceunrka B. B., nuHeinbIit kypc

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru



http://www.sbio.info

http://www.darwin.museum.ru
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