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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o OMOJOTMM Ha YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, a Taxxe (enepanpHoOit paboyeil MporpaMMbl BOCIIUTAHUSI.

[Iporpamma 1o Ouonioruu HampaBjieHa Ha (opMUpOBaHHE ECTECTBEHHO-
HAy4YHOM TPAMOTHOCTH OOYYAIOIIMXCS M OPTaHU3aIUI0 M3Y4YeHUsT OMOJIOTUU Ha
JesATeIbHOCTHOM OCHOBE. B mporpaMme 1mo OMoJIOruy yYUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mpenMera B peanusaruu tpedoBanuiit PI'OC OO0 k mmaHupyeMbIM
JUYHOCTHBIM M METANpEAMETHBIM pe3yJbTaTaM OOYy4YEeHHs, a TaKKe pean3aius
MEXITPEIMETHBIX CBSI3€ €CTECTBEHHO-HAYUHBIX Y4EOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

B mporpamme mo OWOIIOTHM ONPEAENAIOTCS OCHOBHBIE IIENTM HW3YyYEHHUs
OMOJIOTMU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, INIAHUPYEMBIE PE3YJIbTAThI
OCBOGHHUS TPOTpaMMbl 1O  OHOJIOTMHU: JIMYHOCTHBIE, MeETalpeaMETHbIC,
npeaMeTHole. [IpeaMeTHbIe MIaHUpYEeMble PEe3yJbTaThl JAHBI NI KaKJIOTO Trojia
U3Yy4YEHUSI OMOJIOTUH.

buonorust pazBuBaeT mpencTaBiICHHs] O TO3HABAEMOCTH >KMBOW MPUPOJBI U
MeTofax €€ IMO3HaHUS, MO3BOJISIET COPMUPOBATH CHUCTEMY HAyYHBIX 3HAHUH O
YKUBBIX CUCTEMaX, YMEHHUS UX MOJIy4YaTh, IPUCBAUBATH U IPUMEHSTH B )KU3HEHHBIX
CUTYaIIHsIX.

buonornyeckas mMoAroToBKa OOECHEUMBACT TMOHUMAHHE OO0YYaIOIIUMHUCS
HAYYHBIX TMPUHIUIIOB YEJIOBEYECKOW MAEATEIHHOCTH B MPHUPOJE, 3aKIaJbIBacT
OCHOBBI SKOJIOTHUECKOH KyJIbTYpHhI, 3I0pOBOTO 00pa3a KU3HU.

[lenssMu wu3ydeHuss OMOJOTMM HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs
SIBJISTFOTCSI:

dopMupoBaHHEe  CHCTEMBI 3HaHMM O TpPHU3HAKaX W  TpoIleccax
KHU3HEACSITEIbHOCTH OMOIOTUYECKIX CUCTEM PA3HOTO YPOBHSI OpraHU3allny;

dbopMupoBaHUE€  CUCTEMbl 3HAHUM 00  OCOOEHHOCTAX  CTPOCHUS,
KU3BHENIEATeIIbHOCTH OpraHNU3Ma YEeJIOBEKa, YCIOBUSX COXPAHEHHS €T0 3/I0POBbS;

dbopMHUpOBaHUE YMEHUW TMPUMEHATh METOJbl OMOJIOTHYECKON HAyKW JUIs
U3YyYEeHUS OMOJIOTUYECKUX CUCTEM, B TOM UHMCJIE OpraHN3Ma YeJIOBEKa;

dbopMUpOBaHHEe YMEHHUW UCIHOIB30BaTh HMHPOPMAIIMIO O COBPEMEHHBIX
JOCTIKEHUSIX B 00J1aCTH OMOJIOTHH TSl OOBSICHEHHUS MPOIIECCOB M SIBICHUHN KUBOMH
MPUPOBI U KUZHEEATETLHOCTH COOCTBEHHOTO OpraHU3Ma;

dbopMmupoBaHUe yMEHUN OOBSCHATH POJIb OHOJIOTHH B MPAKTHYECKOU
JESTEIbHOCTH JIFOZIeH, 3HaueHHuEe OMOJIOTUYECKOTO pa3sHOOOpas3us AJisi COXpaHEHUs
ounocdepsl, MOCIENCTBUS ASSITETFHOCTH YeTIOBEKa B IPUPO/IE;



dbopMHpOBaHUE  DKOJIOTHYECKOW  KYJIBTYphl B  IENAX  COXPAaHCHHUS
COOCTBEHHOTO 3I0POBBS M OXPaHBI OKPY KAIOIICH CPEIBI.

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

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

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

OCBOEHHE MPUEMOB pabOTHI ¢ OUONOTHYECKOM MH(pOpMalIUEl, B TOM YHUCTIE O
COBPEMEHHBIX JOCTIDKEHUSX B 00JaCTH OMOJIOTHH, €€ aHadu3 U KPUTHYECKOEe
OIICHUBAHUE;

BOCITUTAHNE OMOJIOTUYECKH W SKOJIOTUYECKH TPAMOTHON JTMYHOCTH, TOTOBOM
K COXPaHECHHUIO COOCTBEHHOTO 3/I0POBBS 1 OXPAHBI OKPYIKAIOIICH CPE/IbI.

OO0m1ee 4KClIo YacoB, OTBEICHHBIX JJIA M3YUYECHUS] OMOJIOTHH, COCTaBIISIET 272
yaca: B 5 kiacce — 34 yaca (1 yac B Hemenmto), B 6 kiacce — 34 yaca (1 ygac B
Hezeno), B 7 kiacce — 68 yacoB (2 yaca B HeJeno), B 8 kiacce — 68 yacoB (2 yaca
B HEZIe10), B 9 Kimacce — 68 yacoB (2 yaca B HEJIEIIHO).

[Ipenyaraemerii B TmporpamMMme IO OHOJIOTHH TIEpEYeHb JAOOPATOPHBIX H
MPAKTUYECKUX PabOT SBISETCS PEKOMEHJIATEIbHBIM, YUYHUTENIb JIEeNaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATHHBIX
OCOOCGHHOCTEH  oOydwarommxcsl, CIHCKa  OKCIEPUMEHTAJbHBIX  3a/JaHUH,
MpeaiaracMbIX B paMKax OCHOBHOT'O TOCYapCTBEHHOTO 3K3aMEHa 10 OMOJIOTHH.



COJAEPKAHUE OBYUYEHUA

5 KUIACC

1. buoJsorusi — HaykKa 0 »KMBOU NPUPOIE

[Tonsitue o xu3Hu. [lpu3HaKM KUBOro (KJIETOYHOE CTPOEHHUE, MUTAHHE,
JbIXaHWE, BBIJECICHHE, POCT U Apyrue npusHaku). OOBEKTHI KUBOM U HEXKUBOU
IPUPOJIbI, X cpaBHEHUE. JKHBasi U HEXUBasi IPUPOJA — EAUHOE LIEIIOE.

buonorus — cucrema Hayk o xuBoM npupoje. OCHOBHBIE pa3eibl ONOJIOTUU
(OoTaHMKa, 300J10TUS, DKOJOTHS, LUTOJOTUS, aHATOMMSI, (PU3HMOJIOTHS U JIPYTHe
pazaensl). [Ipodeccun, cBs3aHHBIE ¢ OHOJOTHEH: Bpad, BETEpUHAp, IMCUXOJOT,
arpoHoOM, *XHBOTHOBOJ H japyrue (4—5 mpodeccuit). CBsi3p OMOIOTUN C APYTUMHU
HayKamH (MaTemaTuka, reorpadus u npyrue Hayku). Ponbs Guonoruu B mo3HaHuu
OKPY AIOILEro MUPa U NPAKTUYECKOMN NEATEIBHOCTH COBPEMEHHOIO YEJIOBEKA.

KaOuner Owonornn. IlpaBuna mnoBegeHuss u  pabOThl B KaOUHETE C
OMOJOTMYECKUMH MMPUOOPAMU U MHCTPYMEHTAMH.

buonornyeckue TepMHUHBI, TOHITHS, CUMBOJBI. ICTOUHUKN OMOJIOTHYECKUX
3HaHui. [louck wuHpoOpMauu C UCHOIB30BAHUEM PA3IUYHBIX HCTOYHUKOB
(Hay4HO-TIOIyJIApHAs JIMTEPATypa, CIPaBOYHUKH, IHTEpHET).

2. Metoabl u3y4yeHusi s KMBOW MPUPOABI

HayuHble METOJIbI M3y4Y€HHUs KUBOU MPUPOJBI: HAOIIOIEHNE, SKCIIEPUMEHT,
onucaHue, uMepeHue, kinaccuduxanus. [IpaBuia paboTel ¢ yBEIMUUTEIbHBIMU
npudbopamu.

Meton onucanus B OMOJOTMH (HArJISIHBINA, CIOBECHBIH, CXEMaTHUYECKHI).
Meton uzmepenus: (MHCTpYMEHThI u3Mepenusi). HabmroaeHue u 3KCepuMeHT Kak
BEJIyIIHE METObI OMOJIOTHH.

Jlabopamopnvie u npakmuueckue pabomaul

Nzydyenue nabopaTOpHOro OOOpYIOBaHUS: TEPMOMETPBI, BECHI, YAaIlKU
[letpu, mpoOupku, meH3ypku. [IpaBuna paboTel ¢ 000pyI0BaHHEM B IIKOJIHLHOM
KaOuHeTe.

O3HAaKOMIJIEHHE C YCTPONCTBOM JyIbl, CBETOBOI'O MHKPOCKOMA, MpaBHIIA
pabOTHI C HUMH.

O3HaKOMJIEHHE C PACTUTEIBHBIMU U )KUBOTHBIMU KJIETKaMU: ToMaTa u apOy3a
(HaTypanbHble Tpenaparbl), HHPY30pun Ty(deabku ¢ TUIPbl  (TOTOBBIE
MUKpOIpenapaThl) ¢ MOMOIIbIO JYIIbIl 1 CBETOBOTO MHUKPOCKOTIA.

IKCKypcuu uiu 6udeoIKCKypcuu

OBnazeHue MeTOJaMU W3Y4YEHHUS JKUBOM NpHUPOIbI — HAONIOJEHUEM U
HKCIIEPUMEHTOM.

3.  OpraHu3Mbl — TeJIa }KUBOH NPUPOIBI

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



Kierka — HauMeHbIIasi €IUHUIIA CTPOEHUS M KU3HEAEATEIbHOCTU OpPraHU3MOB.
VY eTpoiicTBO YBENMUUTENIBHBIX NPUOOPOB: JIyIbl U MUKpOockona. CTpoeHue KIETKU
M0/l CBETOBBIM MUKPOCKOIIOM: KJIETOUHAsi 000JI0UYKa, [IUTOIIa3Ma, Sipo.

OIHOKIIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. KIeTku, TKaHHW, OpraHsbl,
CUCTEMBbI OPTaHOB.

KuznenesarenbHOCTh OpraHu3mMoB. OCOOEHHOCTH CTPOCHHUSI M MPOIECCOB
KU3HEICATSILHOCTH Y PACTECHUH, )KUBOTHBIX, OaKTepUil U TPHUOOB.

CBoiiCTBa OpraHM3MOB: [HTAHUE, JbIXAaHWE, BBIACICHUE, JBUKCHHUE,
pa3MHOXKEHHUE, DPA3BUTHUE, PA3APAKUMOCTh, MPHUCIOCOOJIEHHOCTh. OpraHu3m —
eIMHOE 1EJI0E.

Pa3HooOpa3ue opraHn3mMoB W WX KiaccHuuKamus (TaKCOHBI B OWOJIOTHH:
1apCTBa, TUMBI (OTIEBI), KIACChl, OTPSAbI (TOPSIIKK), CEMEUCTBA, POJbI, BUJBI.
baktepun u Bupychbl Kak (OpMBI KU3HH. 3HAYCHUE OaKTEpUl M BUPYCOB B
MIPUPOJIE U B )KU3HU YETIOBEKA.

Jlabopamopnsie u npakmuueckue pabomot

N3ydeHne KJIETOK KOXHUIIbI YEIIyH JIyKa MOJ JIYIIOH M MHUKPOCKONOM (Ha
MpUMEpPEe CaMOCTOATENLHO MPUTOTOBJICHHOTO MUKPOIIpEIapara).

O3HakOMJIEHHE C IPUHIIMIIAMHA CUCTEMATUKU OPTaHU3MOB.

Hab6mronenue 3a motpeGieHrueM BOIbI PACTCHUEM.

4. OQpranu3Msbl U cpeaa 00MTAHUSA

[lonarue o cpene oOutanus. BonHas, Ha3eMHO-BO3/yIlIHas, IMOYBEHHAs,
BHYTpPUOpPraHU3MEHHas cpeabl oOurtanus. [IpeacraButenu cpex oOuTaHUS.
Ocobennoctu cpen ooutanusi opranu3moB. [Iprcrnocobnenus opranu3MoB K cpesie
obutanus. Ce30HHbIC U3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamopnsie u npakmuueckue pabomaol.

BoisiBieHne npucnocoOeHUud OpraHu3MoB K cpeae obOutanus (Ha
KOHKPETHBIX MPUMEPAX).

IKCKypcuu uau 8U0e0IKCKypcuu.

PactutenbHbIN 1 )KUBOTHBIN MUP POJIHOTO Kpasi (KpaeBeleHue).

5. Ilpupoanbie coo0IIECTBA

[lonatue o mnpupogHOoM cooOiecTBe. B3auMOCBSI3M OpraHu3MOB B
npUpOAHBIX cooOmecTBax. [luieBbie cBsi3u B cooOmecTBax. IlumeBbie 3BEHBS,
nend u ceru mnuTaHus. [IpousBoawTenu, MOTpPeOUTENHM U pa3pylIUTETU
OpraHUYeCKUX BEIIECTB B MPHUPOJHBIX cooOImecTBax. [IpuMepbl NPUPOIHBIX
coo0111ecTB (Jiec, Py, 03epo U APyrue MPUPOIHbIe COOOIIECTRA).

HckyccTBeHHBIE COOOIIECTBA, UX OTIMYUTEIbHBIC TPU3HAKH OT MPUPOTHBIX
coobmiecTB. [IpuumHBl HEYCTOWYMBOCTH MCKYCCTBEHHBIX coo0OmiectB. Posb
MCKYCCTBEHHBIX COOOIIECTB B )KU3HU YEJIOBEKA.



[Tpuponusie 30HbI 3emin, ux oburarenu. diaopa u payHa TpUPOIHBIX 30H.
JlannmadTel: TPUPOIHBIE U KYyJIbTYPHBIE.

Jlabopamopnvie u npakmuueckue padomol.

M3yueHne HUCKYCCTBEHHBIX COOOIIECTB M HMX oOuTarenei (Ha mpumepe
aKBapuyMa U JIPYTHX UCKYCCTBEHHBIX COOOILIECTB).

IKCKypcuu unu 6u0e0IKCKypcuu.

N3ydenune mpupoiHbIX cOooOIIecTB (Ha MpuUMepe Jieca, 03epa, Npyaa, Jyra u
JTPYTUX TIPUPOJIHBIX COOOIIECTB. ).

N3yueHue ce30HHBIX SBJICHUN B KU3HU MPUPOJIHBIX COOOIIECTB.

6. KuBasi npupoaa v 4eJ0BeK

W3meHeHuss B MNpUPOJE B CBSI3U C Pa3BUTHEM CEJIbCKOTO XO3SICTBA,
IIPOU3BOJICTBA U POCTOM YHMCJIEHHOCTH HaceJeHus. BiusHue yenoBeka Ha >KHBYIO
OpUpoly B X0Je UCTOpHH. ['11006anbHbIe 3KOJOrHYecKre npoOaemMbl. 3arpsizHEHUE
BO3/YILLIHOW U BOJHOW 000J04YeK 3eMiH, MOTEpH OB, UX MpenoTBpameHue. [lytu
COXpaHeHUsi  OWMOJIOTMYECKOTro  pa3HooOpaszus.  OxpaHseMmMble  TEPPUTOPHH
(3amoBEJHUKH, 3aKa3HUKHU, HAlMOHAIbHBIE TAPKH, MAMITHUKU NpUposl). KpacHas
kaura Poccutickoit ®enepannu. OCo3HaHKE )KU3HHA KaK BEIUKON HEHHOCTH.

Ilpakmuueckue pabomeui.

[TpoBenenue akuuu 1no yoopke Mycopa B OnmkaiilieM Jjiecy, rnmapke, CKBepe
WIM Ha MPULIKOIBHOU TEPPUTOPHUH.

6 KIIACC

1. Pacrure/ibHBIN OPraHu3M

boranunka — Hayka o pactenusix. Pazgenbr 6otaHuku. CBs3b OOTAaHHMKHU C
JIPYTUMU HayKaMUu U TeXHUKOM. OO1ue Npu3HaKy pacTEHUM.

Pa3HooOpa3ue pacrteHuil. YpoBHU OpPraHM3alliyd PacTUTEIHLHOTO OpraHu3Ma.
Beicmme u Hu3mme pacreHrs. CopoBble U CEMEHHBIE PACTEHHUS.

PacturensHas knerka. M3ydyeHue pacTUTENBbHOM KIETKH II0J CBETOBBIM
MUKpPOCKOIIOM:  KJIETOYHass  00OJIouKa, sApo, LUTOIIazMa  (IJIacTHbI,
MUTOXOHJPHH, BaKyOJId C KJIETOYHBIM COKOM). PactutenbHble TKaHU. DYHKIUU
PaCTUTEIBHBIX TKAHEH.

Oprasbl U CUCTEMBI OpraHoB pacTteHuil. CTpOE€HHE OpPraHOB PaCTUTEIBHOIO
OpraHu3Ma, UX poJib U CBSI3b MEXKIY COOOM.

Jlabopamopnsie u npakmuyueckue padbomot.

N3ydeHne MUKPOCKOIIMYECKOTO CTPOEHUS JIMCTA BOJHOIO PACTEHUS JIIOJEH.

N3yuenne CTPOCHUA PaCTUTENIBHBIX TKaHEen (Mcnoab30BaHUE
MUKpPOMpEnapaToB).

W3yyeHue BHEIIHErO0 CTPOECHHS TPAaBSHUCTOrO I[BETKOBOIO pacTeHus (Ha
YKUBBIX WIHM TepOapHbIX FK3EMIUIIpaX paCTEHUI): MACTYIIbsl CYMKa, pelibKa JUKas,
JIOTHUK €KUM U APYTUE PACTEHUS.



OObHapy>keHue HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB B PACTEHUHU.

IKCKypcuu unu 6u0e0IKCKypcuu.

O3HAaKOMIIEHHE B PUPOJIE C IBETKOBBIMU PACTEHUSIMHU.

2. CrtpoeHue 1 MHOTroo0pa3mue MOKPbITOCEMEHHbIX PACTEHU

Crpoenue cemsH. COCTaB U CTPOEHUE CEMSH.

Buapsl KOpHEW ¥ TUIIBI KOPHEBBIX cUcTeM. Buaonsmenenus kopuen. Kopens —
OpraH IOYBEHHOrO0 (MUHEpAJIbHOro) NHUTaHHs. KOpHM M KOpPHEBBIE CHCTEMBI.
BHeliHee U BHYTpeHHEE CTpOEHUE KOpHSA B CBA3U ¢ ero ¢yHkuusmu. Kopuepoit
yexJIMK. 30HbI KOpHA. KopHeBbie Bonmocku. Poct kopHsd. llormomenue xopHsIMu
BOJIbl 1 MUHEPAIbHBIX BEIIECTB, HEOOXOJUMBIX PacTEHUIO (KOPHEBOE JIaBJICHUE,
ocMoc). BunonaMeHnenrne KopHen.

[ToGer. Pa3Butme mnoGera u3 mouku. CtpoeHue ctelns. Buemnee u
BHYTPEHHEE CTpPOCHHE JHCTa. BuponsmeHeHus MOOEroB: KOPHEBUIIE, KIIyOEHb,
aykoBuna. Ux ctpoeHue, OMojorudeckoe M xo3siiicTBeHHOe 3HaueHue. [lober u
nouku. JlucropacnosioxkeHre M JUCcToBast Mo3auka. CTpoeHne U (PyHKUUHU JIUCTA.
[Ipoctbie W cnoXxHble JHCThS. BugonaMeHenus JucTbeB. (OCOOEHHOCTH
BHYTPEHHETO CTPOCHHMS JIUCTA B CBA3U C €ro (PyHKUUSMHU (KOKHILA M YCTHUIIA,
OCHOBHAsI TKaHb JINCTA, IPOBOAAIINE ITyYKH). JIUCT — OpraH BO31yIIHOT'O IUTAHHUS.

Crpoenue u paszHooOpasue nseTkoB. Couerus. Ilnmoasl. Tumbel muonos.
PacnpocTpaHeHue 1a0/10B U CEMSIH B IPUPO/IE.

Jlabopamopnsie u npakmuueckue pabomol.

N3ydyeHne CTpOeHHsI KOPHEBBIX CHUCTEM (CTEp’KHEBOM M MOYKOBATOM) Ha
npumMepe repOapHbIX SK3EMIUISIPOB WM KUBBIX PACTECHUI.

N3yuenne Mukponpenapara KJIeToK KOpHSI.

O3HAaKOMIIEHHE C BHELUITHUM CTPOCHHUEM JHUCTHEB U JINCTOPACIIOIOKEHUEM (HA
KOMHATHBIX PACTEHUSX).

N3ydyeHne cTpOeHUs BEreTaTUBHBIX M TE€HEPATHBHBIX IMOYEK (Ha MpUMepe
CUPEHHM, TONOJIA U APYTUX PACTEHUN).

N3yyeHne  MHKpPOCKONMHMYECKOTO  CTPOECHHMsI  JucTa  (Ha  TOTOBBIX
MUKpOIpenaparax).

PaccMmarpuBaHne MUKPOCKONMYECKOTO CTPOEHUSI BETKHU JepeBa (Ha TOTOBOM
MHUKPOIIPENapare).

HccnenoBanue cTpoeHUs! KOPHEBUIIA, KITyOHS, TyKOBULIBI.

N3yuenue cTpoeHus LBETKOB.

O3HaKOMIIEHHE C Pa3IUYHBIMUA TUTIAMH COI[BETUH.

N3ydeHne cTpoeHust CEMSH ABYIAOJIbHBIX PACTEHHM.

N3ydeHne cTpoeHusl CEMSH OJTHOJIOJbHBIX PACTCHUMU.

3. 7Ku3HenesiTeJIbHOCTh PACTHUTENbHOI0 OpPraHu3mMa

OO0OmMeH BelecTB y pacTeHuil



Heoprannueckue (Boaa, MHUHEpaJIbHbIE COJIM) U OPraHUYECKUE BELIECTBA
(OenKu, KUPBI, YIIIEBObI, HYKICUHOBBIE KHCIOTHI, BATAMHUHBI U IPYTHE BEIIECTBA)
pacteHusi. MuHepanbHOE NUTAaHUE PACTEHUU. Y JOOpEHUSI.

IIuTanue pacreHus.

[lornomenre KOpHAMH BOJBI UM MHUHEPAIbHBIX BEHIECTB, HEOOXOMAMMBIX
pactennto (KopHeBoe JaBiieHue, ocmoc). [louBa, e€ miogopoaue. 3HayeHUE
00paOOTKM TMOYBBl (OKyYHMBaHWE), BHECEHHUS YAOOpEHUH, MPOPEKUBAHUS
MIPOPOCTKOB, MOJIMBA JJISl )KU3HU KYJIbTYPHBIX pacTeHUil. [ nIponoHuka.

®dortocunTes. JIUCcT — opran BO3AYIIHOTO NMUTAaHMs. 3HaYeHHE (POTOCUHTE3A B
MIPUPOJIE U B )KU3HU YETIOBEKA.

JIbIXaHHe pacTeHusl.

JlpixaHne KopHs. PbIxiieHHE MO4YBBI JUIS YJIYYIIEHHS JIbIXaHHUS KOpHEH.
VYcnoBus, NPEmSTCTBYIOUIME JBIXaHUIO KOpHEH. JIMCT Kak opraH JbIXaHus
(ycteuunblil anmnapar). Iloctynnenue B auct atmochepHoro Bo3ayxa. CuibHas
3anbUIEHHOCTh BO3[yXa, KaK MPEMSITCTBUE IS AbIXaHUs JMcTheB. Crebernpb Kak
OpraH JbIXaHus (HaJIU4HUe YCTBHUI] B KOXKHUILE, yeueBUYEK). OCOOCHHOCTH JIbIXaHHUS
pacTeHuil. BzauMoCBs3b IbIXaHHS pacT€HUs ¢ (POTOCUHTE3OM.

TpaHcnopr BeliecTB B PACTEHHH.

CBsI3p KJIIETOUHOTO CTpoeHHus credis ¢ ero ¢yHkuusmu. Poct crebisa B
mHy.  KnertouHoe crpoeHue CTeOsisi  TPAaBSIHUCTOTO PACTEHUA: KOXKHUILIA,
IPOBOJSALIME MTyYKH, OCHOBHAs TKaHb (mapenxuma). Kierounoe ctpoeHue creds
JIPEBECHOTO pacTeHus: kKopa (rmpoOka, ay0), KaMOWid, JpeBecMHAa U CEpJIIeBHHA.
Poct crtebns B TommmHy. [IpoBoasimue TkaHu KopHs. TpaHcmopTt BOIBI U
MUHEpaJIbHBIX BEUIECTB B PACTEHUM (COCYIBl JPEBECHHBI) — BOCXOMSIIHNA TOK.
Hcnapenue BoAbl yepe3 cTedelb U JUCThA (TpaHcnupanus). Perynsius ucnapeHus
BOJbl B PACTEHUU. BiusHNE BHEIIHMX YCIIOBHM Ha MCHApEHUE BOABL. TpaHCHoOpT
OpPraHUYECKUX BEILIECTB B PACTEHUHU (CUTOBHUJIHBIE TPYOKHU JIyOa) — HUCXOASAIIUN
ToK. IlepepacnpeneneHue M 3amacaHve BELIECTB B pacTeHUU. BeineneHue y
pactenui. Jlucronan.

PocT u pazBuTHE pacTeHus.

[Ipopactanue cemsiH. YcinoBus mnpopactanusi ceMsiH. [loaroroBka cemsiH k
noceBy. Pazsurue npopoCcTKOB.

ObpazoBatenbHble TKaHU. KoHyc HapacTtanus modera, pocT KOHYMKa KOPHSI.
Bepxyiieunslii 1 BCTaBOUHbIA pocT. PocT kopHs 1 cTeOJisi B TOJIMIMHY, KaMOUH.
OOpa3zoBaHue roOAMYHBIX KOJEl Y APEBECHBIX pacTeHuil. BiusHue GpuroropmMoHoB
Ha POCT pacteHus. PocToBrie nBMXKEeHUS pacTeHuid. Pa3Butre mobera u3 movkwu.

Pa3smHoxeHne pacteHuil u ero 3HadueHHe. (CeMeHHOe (T€HEepaTUBHOE)
pasMHOKeHue pacteHuil. LlBetkn wu couserus. OmnbuieHue. IlepekpécTtHoe



ombUIeHHE (BETPOM, IKUBOTHBIMHM, BOJOW) U caMmoonbuieHHE. JIBoliHOe
omiogoTBOpeHue. HacnenoBanue npu3HakoB 00OMX PaCTECHUH.

BereratuBHOE€  pa3MHOXEHHE  IIBETKOBBIX  PACTEHUl B  MPHUPOJE.
BereratuBHoe pa3MHOXKEHUE KyJIbTypHbIX pacTeHuil. Kionsl. CoxpaHeHue
MPU3HAKOB MATEPUHCKOTO pacTeHus. XO3SHUCTBEHHOE 3HAUYEHHUE BEreTaTHUBHOTO
Pa3MHOXKECHUS.

Jlabopamopnwie u npakmuyeckue padomol.

Habmronenue 3a poctomM KOpHS.

HaGmronenue 3a poctom nooera.

Omnpenenenue Bo3pacTa JiepeBa Mo CIuiy.

BrisiBieHue niepeIBUKEHUS BOJBI 1 MUHEPATbHBIX BEIIECTB M0 APEBECUHE.

HaOnronenune mnponecca BBIJACICHUS KHUCIOPOJa HAa CBETY aKBAPUYMHBIMU
PaCTEHUSIMU.

N3ydenne ponu peIXIEHUS 151 JbIXaHUS KOPHEH.

Opnanenne  npuéMamMu  BErETAaTUBHOTO  Pa3MHOXKEHUS  PacTECHUM
(uepeHkoBaHME TO0ETOB, YEPEHKOBAaHWE JIMCThEB W JIPyrH€) Ha MpuUMepe
KOMHATHBIX pacTeHUH (TpaJeCKaHIIUs, CEHMOJHUs, OETOHUS, CAaHCEBbEPA U JAPYTHUE
pacTeHus).

OrnpeneneHue BCXOKECTU CEMSIH KyJIbTYPHBIX PACTEHUIN U MOCEB X B TPYHT.

HaOmronenue 3a pocToM U pa3BUTHEM ILBETKOBOTO PACTEHUS B KOMHATHBIX
ycaoBusx (Ha mpumepe (acou Uiu MOCEBHOTO ropoxa).

Ornpenenenue yciuoBUil IPOPaACTaHUS CEMSIH.

7 KIIACC

1. ZKuBOTHBI OpraHu3m

300J5I0TM — HayKa O XUBOTHBIX. Paznenbl 300sorun. CBs3b 300J0THH C
JIPYTUMH HAyKaMH U TEXHUKOH.

OOmme mnpu3HaKu OKUBOTHBIX. OTIWYUS KUBOTHBIX OT pPAaCTEHUM.
MHoroo6pasue  KHMBOTHOro Mwupa. OIHOKIETOYHBIE U  MHOTOKJICTOYHBIC
)KUBOTHBIE. DOpMa TeJ1a )KUBOTHOTO, CHAMMETPHSI, pa3MEphI TeJIa U JPYTOE.

KusoTtHast knerka. OTkpbiTHE KUBOTHOM KJIeTKH (A. JleBenryk). CtpoeHue
JKUBOTHOM KIIETKHU: KJI€TOYHAsi MeMOpaHa, OpraHOWAbl TNEPEABUKEHHUS, SJIPO C
SAPBIIIKOM, HHUTOIIa3Ma (MUTOXOHAPHUH, TMHIIEBAPUTEIBHBIE U COKpATUTEIbHBIC
BAKYyOJIU, JIM30COMBI, KJIETOUHBIA 1EeHTp). IIporecchl, nmpoucxonsiire B KIETKE.
Henenne knetku. TKaHM KUBOTHBIX, HMX pa3HooOpasue. OpraHbl M CHCTEMBI
OpPraHoB XUBOTHBIX. OpPraHu3M — €IMHOE 1IEJI0E.

Jlabopamopnwie u npakmuueckue pabomeol.

HccnenoBanne moa MHUKPOCKOIIOM TOTOBBIX MHUKPOIPENAPATOB KIETOK H
TKaHel >KUBOTHBIX.



2. CTpoeHmMe U )KM3HEAEATEJIbHOCTh OPraHU3Ma sKMBOTHOI'O

Onopa © JBUXKEHUE JKUBOTHBIX. (OCOOEHHOCTH THUIPOCTATUYECKOIO,
Hapy’>)KHOTO M BHYTPEHHEro CKelleTa Yy JKUMBOTHbIX. llepenBmxenue y
OJTHOKJIETOYHBIX  (aMEOOBHUIHOE, >KITYTUKOBOE). MBbIIICUHbIE JIBIDKCHHUS Y
MHOTOKJIETOUYHBIX: MOJET HACEKOMBIX, MTHII, [JIABAHUE PHIO, ABUKEHUE MO CYIIE
NO3BOHOYHBIX JKMBOTHBIX (moj3aHue, Oer, xoapba u npyroe). Peraaxknbie
KOHEYHOCTH.

[IuTanne W NUIIEBAPEHHE y KUBOTHBIX. 3HaueHUWE nuTaHus. [lutanue u
MUIIEBAPEHUE Yy MOPOCTEHMIMX. BHYTPUIIONOCTHOE W BHYTPUKJIETOYHOE
MUIIECBAPEHUE, 3aMKHYTass W CKBO3Has IUIICBAPUTENIBHAS CHCTEMA Yy
0ecrno3BOHOYHBIX. [IneBapuTENbHBIA TPAKT Y MO3BOHOYHBIX, MHUILEBAPUTEIbHBIE
xene3pl.  DepmeHThl.  OCOOEHHOCTM  NUILEBAPUTEIBHONM  CUCTEMBI Y
IIPEICTABUTENIEH OTPSII0B MIIEKOITUTAOIINX.

JlpixaHue JKMBOTHBIX. 3HadeHWe JbixaHus. [‘a3000MeH uepe3 BCiO
NOBEPXHOCTh KiIeTKH. KaOepHoe npixanue. HapyxHble M BHYTpEHHHUE KaOpBHI.
KoxHoe, TpaxeiliHoe, J€rouHoe npixaHue y ooOutarteneit cymu. OcoOeHHOCTH
KOYKHOTO JIbIXaHUsl. POJIb BO3MYIIHBIX MEIIKOB Y IMTHII.

TpaHCHOPT BEWIECTB Yy KMBOTHBIX. POJIb TpaHCIIOpTa BEMIECTB B OPraHU3ME
KUBOTHBIX.  3aMKHyTass M  HE3aMKHyTas  KpPOBEHOCHBIE  CHUCTEMBI Yy
0ecrno3BoHOUYHBIX. Cep/lie, KpOBEHOCHbBIE cocyabl. CHMHHON M OPIOIIHON COCY/IbI,
KaMWUISPBL, <JIOKHBIE CEpAla» Yy J0XKIeBOro 4epBsi. OCOOEHHOCTH CTPOEHUS
HE3aAMKHYTOW KPOBEHOCHOM CHCTEMBI Y MOJUIFOCKOB M HaceKoMbIX. Kpyru
KPOBOOOpAIIECHHSI U OCOOCHHOCTH CTPOCHHS Cepel] y MMO3BOHOYHBIX, YCIOKHEHHUE
CUCTEMBI KPOBOOOpAIIICHUSI.

Bbienenre y JKMBOTHBIX. 3HAU€HHE BBIJCJIECHUS KOHEUHBIX MNPOAYKTOB
oOMeHa BemiecTB. COKpaTUTENIbHBIE BAKYOIH Y MPOCTEUIINX. 3BE3qUATHIE KIIETKH
U KaHajbllbl y IUIOCKUX YepBel, BBIACIUTEIbHBbIE TPYOOUKH U BOPOHKH Y
KOJIbUATHIX YepBeil. ManbnurueBsl cocy bl y HaceKoMbIX. [1ouku (TyJOBHUILHBIE U
Ta30BbIE€), MOYETOYHHUKH, MOYEBON TMy3bIph Y TIO3BOHOYHBIX IKHUBOTHBIX.
Oco0OeHHOCTH BbIICNICHUS Y NITHIL], CBI3aHHbBIE C TIOJIETOM.

[TokpoBbl Tena y >KUBOTHBIX. [IOKpOBBI y O€CIIO3BOHOYHBIX. Y CIOKHEHHE
CTpPOEHUsI KOXM y NO3BOHOYHBIX. Koka Kak opraH BblaeieHHUs. Poyib KOXH B
temooTnaue. [IponsBoanbpie koxku. CpencTBa MaCCUBHOW M aKTUBHOM 3alllUTHI Y
YKUBOTHBIX.

KoopnuHauus W perynsiuus  SKU3HEAEATEIBbHOCTH Yy  KUBOTHBIX.
Paznpa)kuMOCTh y  OJHOKJIETOYHBIX KUBOTHBIX. Takcuchl ((oToTakcuc,
TpooTakcuc, XeMOTakCUC U Jpyrue Takcuchbl). HepBHas perymsius. HepBhas
cucrema, €€ 3HaueHue. HepBHas cucreMa y O€CHO3BOHOYHBIX: ceTyaTas
(muddysnas), cTBONOBas, y3loBag. HepBHas cucremMa y IO3BOHOYHBIX



(TpyOuatast): TOJIOBHOW M CIIMHHON MO3T, HEPBBI. Y CIIOKHEHUE TOJIOBHOTO MO3ra
oT pei0 10 MitekonuTaromuX. [losBIeHne OOMBIIUX MOMYyIMIapuii, KOPbI, 00PO31 U
W3BUIMH. ['yMopaiibHasi peryisiius. Pojib TOPMOHOB B JKHU3HU JKMBOTHBIX.
[TonoBbie ropmonbl. [lomoBoit numopdusm. Opranbl 4YyBCTB, HX 3HAa4YCHUE.
Peuenrtopsl. Ilpocthie u croxuble ((haceTouyHwie) riaza y HacekoMbiX. Opran
3peHUs U ClyXa y TO3BOHOYHBIX, WX yclokHeHue. OpraHbl OOOHSHHS, BKyca U
OCsi3aHUSl y OECIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX. Opran OOKOBOU JIMHUU
y pbIO.

[loBenenne KUBOTHBIX. BpoxknéHHoe u NpuOOPEeTEHHOE TIOBEICHUE
(MHCTUHKT # HayuyeHue). Haydenuwe: ycioBHble pediaekchl, HUMIPUHTUHT
(3ameuarnienue), MHCAUT (moctwxkenue). [loBenenue: nuiieBoe, 0OOPOHUTEILHOE,
TEeppUTOPHATBHOE, OpauHOe, HcciaeaoBaTebeckoe. CTUMYITBI TTOBEICHHUS.

Pa3MHOXeHHE W pa3BUTHE >KUBOTHBIX. BECIonoe pa3MHOKEHHE: [IEJICHHE
KJIETKH OJHOKJIETOYHOTO OpraHM3Ma Ha JBe, IOYKOBaHHE, (parMeHTaIus.
[TomoBoe pasmuoxkeHue. [IpenmyniecTBO MOJOBOTO pasMHOXkeHUsA. [losoBbie
xKenesbl. AnuHuKd U ceMeHHUKU. [lonoBbie kieTku (rameThl). OMIo10TBOPEHUE.
3urota. IlapreHorenes. 3apoasbimieBoe pa3zButhe. CTpoeHHE diMlla TITHIIBI.
BuyTpuyTpoOHOE  pa3BUTHE  MIJICKONMUTAIONIUX. 3apOJBIINIEBbIE  OOOJIOYKH.
[Inanenra (merckoe MECTO). [TynouHsIit KaHaTUK (mymoBuHA).
[TocTaoMOpuoHanbHOE pa3BUTHE: TMpsMoe, Hempsimoe. Metamopdo3 (pa3Butue ¢
MPEBPAIIEHUEM ): TIOJIHBIN U HETIOJTHBIH.

Jlabopamopuvie u npakmuueckue padomol.

O3HaKOMJIEHHE C OpraHaMU OIMOPbI U JBHKEHUS Y )KUBOTHBIX.

N3yuyenune cnoco00B MOTJIONMIEHHUS MUY Y )KUBOTHBIX.

N3yyenue cnoco0oB AbIXaHUS y )KUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMaMM OPraHOB TPAHCIIOPTA BEIIECTB Y )KUBOTHBIX.

N3ydeHne NoOKpOBOB Te€Ja Y JKUBOTHBIX.

N3ydeHne opraHoB YyBCTB Y dKUBOTHBIX.

dopMupoBaHUE YCIOBHBIX PE(ICKCOB y aKBapUYMHBIX PBIO.

Crpoenue siflia 1 pa3BUTHE 3apPOJIbIIIA MITULIBI (KYpPHULIBI).

3. CucremaTnyeckue rpynnbl )KUBOTHBIX

OCHOBHbBIE KaTErOpUH CHCTEMATUKU JKUBOTHBIX. BuJ Kak OCHOBHas
CUCTEMaTHYeCcKas KaTeropusi >KMBOTHBIX. Kmaccudukamus xuBoTHbIX. Cuctema
KUBOTHOTO MHpa. CHUCTEMaTUUECKUEe KaTerOpuu >KUBOTHBIX (IIapCTBO, THII, KJIace,
OTpsii, CEMEMCTBO, pOJ, BHUJI), MX CONOJAYMHEHHE. bHHapHas HOMEHKJIATypa.
OTpaxeHrne COBPEMEHHBIX 3HAHUW O MPOUCXOKACHUU U POJICTBE >KMBOTHBIX B
KJ1acCU(pUKaIY KUBOTHBIX.

OIHOKIIETOYHBIE YKUBOTHBIE — MIPOCTEHUILIHE. Crpoenue 151
KU3HEJEATEIBHOCTh ITpocTeimmx. Mecroobutanue u obpas »ku3Hu. OOpa3oBaHue



IUCTHl TPU HEOIArompHUATHBIX YCIOBHSIX cpelnsl. MHOrooOpasme mpocTeHImx.
3Ha4YeHUEe MPOCTEHUINNX B MPHUPOJE W KU3HHU YelIoBeKa (00pa30BaHUE OCATOYHBIX
nopoJi, Bo30yauTenu 3a0ojeBaHuil, cuMmOuoTHueckue BUbI). IlyTu 3apaxkeHus
YeIIOBeKa U MEphl MPOPUIAKTHKH, BBI3BIBACMBIC OJHOKICTOYHBIMU >KUBOTHBIMHU
(ManspUHHBIN TIa3MOINHN).

Jlabopamopusle u npakmuyeckue padomuol

HccnenoBanue crtpoeHus HHPY30pHUH-TydeIbKd W HaOmoneHue 3a e€
nepeaBrxeHneM. M3ydeHne xeMoTakcuca.

MHoroo06pa3ue mpocTeHImx (Ha TOTOBBIX Mpernaparax).

H3roroBieHre MoJienu KIETKU mpocteiiero (amMméobl, nHPY30puu-Ty henbku

U JIPYTOE.).
MHorokJieTouHble JKMBOTHBIE. KuieyHomnosiocTHbIE. Obmas
XapaKTEePUCTHKA. MecrooOuTtanue. Ocobennoctu CTPOCHHUS u

KU3HEAEATEIbHOCTA. DKTOJAEpMa U SHTOAEpMA. BHYTPHUIIOIOCTHOE M KJIETOYHOE
nepeBapuBanue nuinud. Perenepauus. Peduexkc. becnonoe pa3MHOxkeHUE
(moukoBanue). IlomoBoe paszmHoxeHnue. ['epmadpoautuzm. PazaenbHOMOJBIE
KHUIIICYHOIIOJIOCTHBIE. MHuoroobpa3ue KHUILIEYHOMOJIOCTHBIX. 3HadeHue
KHUIIIEYHOIIOJIOCTHBIX B MPUPOJE U KU3HU 4elioBeKa. KopaioBble MOMUIBI U UX
pob B prudhooOpa3oBaHUM.

Jlabopamopnsie u npakmuueckue pabomol.

HccnenoBanre CTPOCHUS TMPECHOBOJHOM THAPBI U €€ MEepEeABUKEHUS
(WIIKOJIbHBIN aKBapuUyM).

HccnenoBanre mnUTaHUS THAPH JaQHUSMA M [HUKJIONAMHU  (IIKOJBHBIH
aKBapuyM).

N3roroBiieHre MOJIeNd TPECHOBOHOM TH/IPHI.

Ilnockue, Kpyriblie, KojJdb4yaTble 4epBH. OOImas XxapakTepUCTHKA.
OCcoOEHHOCTH CTPOCHUS U KU3HEIAEATEIBHOCTH TJIOCKHX, KPYTJIBIX U KOJIbYATHIX
yepBeil. MHorooOpasue uepBeid. [lapasutnueckue IJIOCKHE W KPYIJIbIE YEPBH.
[{ukael pa3BUTHSA TEUEHOYHOTO COCANBIIMKA, OBIUBETO IIEMHS, YEIOBEYECKOU
ackapunapl. YepBu, HX TPUCITOCOOJICHHS K TMMapa3suTU3My, Bpell, HAHOCUMBII
YEeJIOBEKY, CEeJIbCKOXO3SMCTBEHHBIM pPACTEHUSM M JKMBOTHBIM. Mepbsl 1o
NPEAYNPEKICHUIO 3apaKeHHs] Mapa3uTUYECKUMU 4YepBAMH. Poiib yepBel Kak
MOYBOOOPA30BATEICH.

Jlabopamopusle u npakmuyeckue padomol.

HccnenoBanre BHEIIHErO CTpOEHUs AoxzAeBoro uepss. HaOmionenue 3a
peaKkimen JOKI€BOro YePBs Ha pa3IpaKUTEIu.

HccnenoBanre BHYTPEHHETO CTPOCHHS JOXKAEBOrO 4epBsi (Ha TOTOBOM
BJIAYKHOM IIperapare U MUKpOMIpenapare).



N3yueHnue npucnocoOiIeHuil Mapa3uTUYECKUX 4YepBel K Mapa3uTtusMy (Ha
TOTOBBIX BJIIAKHBIX U MUKpOIIpENaparax).

Ynenucronorune. OOmas xapakrepuctuka. Cpenpl xu3Hu. BHemiHee u
BHYTPEHHEE CTPOCHUE  WICHHUCTOHOTHMX. MHoroo0Opa3ue  YICHHUCTOHOTHX.
[IpencraBUTENM KIACCOB.

Pakoo0Opa3zubie. OCOOCHHOCTH CTPOCHHUSI M KU3HEACSITCIIEHOCTH.

3HaueHHEe PaKkoOOpa3HbIX B IPUPOJE U KU3HH YEJIOBEKA.

[TayxooOpa3nbie. OCOOEHHOCTH CTPOCHHS U KU3HENEATEITLHOCTH B CBSI3U C
XKU3HBIO Ha cymie. Kiemu — BpequTenu KyJIbTypHBIX pacCTEHUN U Mepbl OOpbOBI €
HuMu. [lapasuTudeckue Kiemu — BO3OYAUTENM M TEPEHOCUYUKH OMACHBIX
0one3Her. Mepsl 3auThl OT Kitenieil. Posp kienieil B nouBo0Opa30OBaHMH.

Hacexombie. OCOOCHHOCTH CTPOEHUS U JKU3HEIEITEIbHOCTH. Pa3MHOXKeHHe
HAaCeKOMBbIX ¥  Tullbl  pa3BuTud. Otpsasl  HaceKoMmbixX:  [IpsIMOKpBLIbIE,
PaBHOKpBLIBIE, [TonyKeCTKOKpBLIbIE, Yenryekpbuible, KecTtkokpbuiblie,
[lepenonuyatokpeuibie, JBykpbuible W apyrue. Hacekomble — MNEpEHOCUMKHU
BO3OyAMTENIed M TMAapa3uThl 4YEJOBEKa W JIOMAIIHUX XUBOTHBIX. Hacekombie-
BpEAUTENN caja, oropoja, mojs, Jieca. HacekoMble, CHMXKAIOIINUE YUCICHHOCTh
BpeauTenend pacreHud. lloBeneHuMe HACEKOMBIX, HWHCTHUHKTBL. Mepel 1o
COKpAILICHUIO YHCIEHHOCTH HACEKOMBIX-BPEAUTENICH. 3HAYEHHE HACEKOMBIX B
IPUPOE U )KU3HU YETIOBEKA.

Jlabopamopnsie u npakmuueckue pabomol.

HccnenoBaHue BHEUIHETO CTPOEHUST HACEKOMOIO (Ha IpUMEpe MaiCKOro
KyKa WM IPYTUX KPYITHBIX HACEKOMBIX-BPEIUTENECH).

O3HaKOMJICHHE C Pa3IMYHBIMUA TUTIAMU PA3BUTHUS HACEKOMBIX (Ha MpUMEpPE
KOJIJICKITHH ).

MoJutrocku.  OOmass  xapakTepucTuka. MecTooOuTaHue  MOJUTIOCKOB.
CrtpoeHue u TPOLECCHl KUZHENEATENBHOCTH, XapaKTepHbIE ISl OpPIOXOHOIHX,
JIByCTBOPYATHIX, TOJIOBOHOTMX  MOJUIIOCKOB. YepThl  MNpUCIOCOOJIEHHOCTH
MOJUTIOCKOB K cpene oOuTaHus. Pa3MHOXkeHue MOIJUTIOCKOB. MHorooopasue
MOJUTIOCKOB. 3HaY€HUE MOJLTIOCKOB B IPUPOJE U KU3HU YETIOBEKA.

Jlabopamopnsie u npakmuueckue pabomeol.

HccenenoBanue BHEIIHETO CTPOCHHUS PAKOBUH IPECHOBOJHBIX M MOPCKHUX
MOJUTIOCKOB (pPaKOBHHBI 0€33yOKH, TIEPIIOBUIIBI, IPYIOBUKA, KATYIIIKU U APYTHE).

Xopaosbie. OO1Ias XapakTepUCTUKA. 3apOJBbIIIEBOE PA3BUTHUE XOPIOBBIX.
Cucremarnueckue rpynnbl XopaoBbix. Iloatun becuepennbie (JIaHIETHUK).
[Toatun Yepenuele, min [103BOHOYHBIE.

Pp10b1. OOm1as xapakrepucTuka. MecTooOMTaHNHE U BHEILIHEE CTPOCHHE PHIO.
Oco0eHHOCTH BHYTPEHHETO CTPOEHUS U TMPOLECCOB KU3HEAESITEIbHOCTH.
[Ipucnoco6neHHOCTh pbI0 K yclIOBUAM oOUTaHMs. OTIANYUS XPAIIEBBIX PBIO OT



KOCTHBIX pbIO. Pa3mMHOXeHue, pa3BuUTHE U MUTpalus pbIO B MPHPOJE.
Mmuoroo6pasue pri0, OCHOBHBIE CUCTEMAaTHUYECKUE TPYHIbl pbi0. 3HaUeHue phIO B
IPUPOJE U KU3HU YEJOBEKA. X034iCTBEHHOE 3HAYE€HHE PBIO.

Jlabopamopnsie u npakmuyueckue padomot.

HccnenoBanrie BHEIIHETO CTPOCHHS M OCOOCHHOCTEH MEpeBUKEHUS PHIOBI
(Ha mpuMepe >KUBOM PHIOBI B OaHKE ¢ BOAOH).

HccnenoBanne BHYTPEHHErO CTPOCHHUS pbIOBI (HA MPUMEPE TOTOBOTO
BJIQYKHOTO Mperapara).

3emHoBoaHbIe. OOIIas XapakTepuctuka. MectooOUTaHHE 3E€MHOBOIHBIX.
OcobOeHnHoctu BHEIIIHETO U BHYTPEHHETO CTpPOCHMUS, IIPOLIECCOB
KU3ZHENIECATEIIbHOCTH, CBA3AHHBIX C BBIXOJAOM 3€MHOBOJHBIX Ha  CyIIy.
[IprucnocoOIeHHOCTh 36MHOBOJIHBIX K ’KM3HU B BOJE M Ha cyuie. PazMHOXeHue u
pa3BUTHE 3€MHOBOJAHBIX. MHOrooOpa3ue 3¢MHOBOJHBIX M MX OXpaHa. 3HAuE€HUE
36MHOBOJHBIX B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIpecMmbikaommecs. O6mas XapaKTEPUCTHKA. Mectoobutanue
npecMmbIKaromuxcsi. OCOOEHHOCTHM  BHEIIHEr0 M BHYTPEHHETO  CTPOCHMS
npecmbikatomuxcs.  [Ipoueccel  ku3HeaesTenbHOCTH.  [IprcnocobiieHHOCTh
IPECMBIKAIOIIMXCS K JKU3HM Ha cyme. PasMHOXeHME W pa3sBUTHE
npecMbIKaromuxcs. Perenepauus. MHoroo0pasue MNpEecMBIKAIOMIMXCS H  HX
oXpaHa. 3HaYeHHUE MPECMBIKAIOUIUXCS B IPUPOJIEC U KU3HU YEITOBEKA.

HTuosl. O6mas xapakrepuctuka. OCOOEHHOCTH BHEIIHETO CTPOECHUS MTHLL.
Oco0eHHOCTH BHYTPEHHETO CTPOCHUS U IPOLECCOB KU3HEACATEIBHOCTH ITHULL.
[Ipucnoco6nenus nrui k nonéry. [loBenenne. PasmMHOXKeHWe U pa3BUTHE TTHIIL.
3a0ota o motoMcTBe. Ce30HHBIE SBJICHUS B *U3HU NTUL. Murpanuu mnTul, Ux
u3yueHre. MHorooOpasue MNTHIl. DKOJOTUYECKHWE TPYIIbl OTHUI[ (IO BHIOOPY
YUHUTENII Ha NpUMEpPE TPEX SKOJOTUYECKHX TPyNI C YUYETOM pacrnpoCTpaHEHUs
nTull B peruone). IlpucrnocoOneHHOCTh NTULl K Pa3IUYHBIM YCJIOBHSM CPEIbI.
3Ha4YeHHE NTULL B IPUPOJIE U )KU3HU YEIIOBEKA.

Jlabopamopnsie u npakmuueckue pabomeol.

HccnenoBanrie BHEIIHETO CTPOEHHUS U MEPHEBOr0 MOKPOBA MTHULL (HA IPUMEPE
yyuesa NTUI] 1 HA00pa MepbeB: KOHTYPHBIX, IYXOBBIX U MyXa).

HccnenoBanne ocoOEHHOCTEN CKEIeTa MTHULBL.

Muiekonuramouue. Ob6mas XapaKTEPUCTHKA. Cpenpl KU3HU
MiekonuTaromux. OCoOOEHHOCTH BHEUIHEr0 CTPOCHMSI, CKEJIeTa U MYCKYJaTyphl,
BHYTpPEHHEro cTpoeHus. lIpouecchl ®U3HENEATETbHOCTH. Y CIOXHEHUE HEPBHOMN
cucrembl. [loBenenue miekonutatonmx. Pa3smHoxeHue u pasButue. 3aborta o
IIOTOMCTBE.

[TepBo3Bepu. OpHompoxoanbie (sitneknanyunme) U Cymuarbie (HU3IIHE
3Bepu). [lnaneHrapueie MiekonuTaromue. MHOrooopasue MIIEKOMUTAMUX (IO



BBIOOPY YUUTENS U3YHAOTCs 6 OTPSAI0B MIEKONUTAOIIMX HA IPUMEPE JIBYX BUIOB
u3 Kaxaoro orpsaaa). Hacekomosinabie u Pykokpeuisie. ['pbi3yHsl, 3alilieo0pa3Hble.
Xumneie. Jlactonorue u Kuroobpasusie. [lapHokonbiTHeie 1 HenmapHOKOIBITHBIE.
[TpumaTtel. CemeiicTBa oTpsia XUIIHBIEC: COOaubH, KOIIAYbU, KyHbU, MEIBEKbH.

3HaYeHWEe  MIICKONUTAIIMX B  MNPUPOAE W JKA3ZHU  YEJIOBEKa.
MekonuTaronme — NEPEeHOCYUKH BO30YIUTENICH OMAacCHBIX 3a0osieBaHUi. Mepbl
00pbOBI ¢ TphI3yHaMu. MHOroo0pa3ue MIECKOMUTAIONIUX POTHOTO Kpasl.

Jlabopamopnsle u npakmuyueckue padomot.

HccnenoBanrie 0cOOCHHOCTEN CKelleTa MICKOMUTAIOIIUX.

HccnenoBanrie ocoOeHHOCTEN 3yOHOM CUCTEMbl MIIEKOTTUTAIOIIUX.

4. Pa3BuTHe )KMBOTHOTO MMpa Ha 3emJie

OBOJIIOLIMOHHOE Pa3BUTUE KUBOTHOTO MHpa Ha 3emie. Y CI0XHEHHUE
JKMBOTHBIX B IPOLECCE HBOIONUU. J[OKa3aTenbCTBA HBOJIIOLUOHHOTO Pa3BUTHUSA
*KuBOTHOro Mupa. Ilameontonorusa. Ickonmaemele OCTaTKM JKHBOTHBIX, WX
uzyyeHue. Meroabl HM3y4EeHHs MCKOMAeMbIX OCTAaTKOB. PecTaBpanus ApeBHHX
KUBOTHBIX. «JKHBBIE HCKOMAEMBIE» )KMBOTHOI'O MHUPA.

KuzHp XUBOTHBIX B Boj€. OIHOKJIETOYHBIE >KUBOTHBIC. lIpoumcxoxaeHue
MHOTOKJIETOYHBIX >KMBOTHBIX. OCHOBHBIE 3Talbl 3BOJIOLIUU OECIO3BOHOYHBIX.
OCHOBHBIE 3Tallbl 3BOJIIOLMH IT03BOHOYHBIX )KMBOTHBIX. BeIMEpIIE KUBOTHBIE.

Jlabopamopnsie u npakmuueckue pabomol.

HccnenoBanre HCKOMAEMBbIX OCTATKOB BBIMEPILUX KMBOTHBIX.

5. ZKMBOTHBIE B MPUPOAHBIX CO00IIECTBAX

JXuoTHble U cpena oOuTaHus. BiusiHue cBeta, TeMnepaTrypbl U BIa)KHOCTU
Ha JKUBOTHBIX. [Ipucnoco0aeHHOCTh KUBOTHBIX K YCIOBUSIM CpeZbl OOUTaHUS.

[lonmynsiuuy KUBOTHBIX, MX XapaKTEpUCTUKH. OAMHOYHBIA M TPYIIIOBOU
oOpa3 xu3Hu. B3auMOCBSA3M KUBOTHBIX MEXy COOON U C APYTMMHU OpraHu3Mamu.
[TumieBsie cBA3M B MpUpogHOM cooOmiectse. [luieBbie ypoBHHU, 3KOJOTHYECKas
nupaMuia. JKOCUcTeMa.

JKuBOTHBIM MuUp TpUPOAHBIX 30H 3eMiu. (OCHOBHBIE 3aKOHOMEPHOCTH
pacrpeneneHus )KUBOTHBIX Ha IiaHere. PayHa.

6. ZKMBOTHBIE U YeJIOBEK

Bo3sneiicTBue 4yenoBeKka Ha >KMBOTHBIX B IPUPOJE: MPSIMOE M KOCBEHHOE.
[TpombiciioBbI€ )KUBOTHBIE (pbIO0JIOBCTBO, 0X0Ta). BeneHne npompIcia sKMBOTHBIX
Ha OCHOBE HAYYHOTO ITOAX0/a. 3arpsA3HEHNE OKPYKAIOIIEN CPEIBbI.

OpomaiiHuBaHue >KUBOTHBIX. Celekuusi, MOpoAbl, UCKYCCTBEHHBIH OTOOD,
JUKHE TPEIKH JOMAIIHUX XUBOTHBIX. 3HAUEHHE JOMAIIHUX XUBOTHBIX B KU3HU
yenoBeka. JKUBOTHBIE CEIbCKOXO3AWCTBEHHBIX yroaud. Metoasl OOpbOBI €
YKUBOTHBIMU-BPEIUTEISIMU.



['opon kak ocobas HUCKyCCTBEHHas Cpelaa, CO3/[aHHAs YEJIOBEKOM.
CuHaHTpOTIHBIC BHUABI JKUBOTHBIX. YCIOBUS HMX OOWTaHHS. becro3BOHOYHBIC H
MMO3BOHOYHBIE >KUBOTHBIE TOpojaa. AJanTanus >KUBOTHBIX K HOBBIM YCIIOBHSIM.
PekpeallMoHHBI TIpecC Ha >KUBOTHBIX JUKHAX BHUJOB B YCJIOBHUSIX TOpOJa.
besnagzopubie  nomamiHue — KUBOTHBIe.  [IuTomHuMku.  Boccranonenue
YUCJIEHHOCTU PEAKUX BHUJOB KUBOTHBIX: 0CO00 OXpaHsieMble MPUPOJIHbBIC
tepputopun (OOIIT). Kpacnas kaura Poccuu. Mepbl coxpaHeHHs] KUBOTHOTO
MUpa.

8 KIIACC

1. YesoBek — 0MOCOIHAJIBLHBINA BUJT

Hayku o demoBeke (aHatoMus, (PU3MOJIOTHS, TICUXOJIOTHS, aHTPOIIOJIOTHS,
TUTUEHA, CAHWUTApPUs, DSKOJOTWs 4YeJIoBeKa). MeToapl M3y4YeHUus OpraHus3ma
YeJIOBEKa. 3HAYEHUE 3HAHUN O YEJIOBEKE JUIsi CAaMOMNO3HAHHMS M COXPaHEHUs
310pOoBbsi. OCOOEHHOCTH YeI0BEKA KaKk OMOCOLMAIBLHOTO CYIIECTBA.

MecTo denoBeKa B CHCTEME OpPraHMYECKOro Mupa. YemoBeK KakK 4YacTh
npupoasl. CrucTeMaTnyeckoe MOJ0KEHHE COBPEMEHHOro uyesioBeka. (CXO0JCTBO
YeJoBeKa ¢ MileKonuTaromuMu. OTINYKE YeJIoBeKa OT MpUMaToB. JlokazaTenbcTBa
YKMUBOTHOTO TPOUCXOKIACHUS 4YeoBeKa. UenoBeK pa3yMHbIA. AHTPOIOTEHE3, €ro
sTambl. buonormueckue uW couMalibHbIE (AKTOPHI CTAHOBIICHHUS YEJIOBEKA.
YenoBeueckne pachl.

2. CTpyKTypa OpraHusma 4yesioBeka

CrtpoeHrie 1 XUMHUUYECKHM cocTaB KieTKM. OOMEH BEIIECTB M IMPEBpAICHHE
DHEPruu B KjeTke. MHOroobpasmue KIeToK, ux jeiieHne. HykienHoBbIe KUCIOTHI.
['enpl. XpomocoMbl. XpOMOCOMHBIM Habop. Mwuto3, meio3. ComaTthueckue u
MoJOBbIe KJIETKA. CTBOJOBBIC KIETKH. THMbI TKAaHEW OpraHW3Ma 4YEJIOBEKa:
ANUTENMANIbHBIE, COECMHUTEIIbHBIC, MBbIIICUHbIe, HEpBHAsi. CBOWCTBA TKaHEW, UX
bynkuuu. Opranbl U cUCTeMbl OpraHoB. OpraHmsM Kak €IuHOE IIeJoe.
B3auMoCBs3b OpraHOB M CHCTEM KaK OCHOBA TOMEOCTAa3a.

Jlabopamopnsie u npakmuueckue pabomeol.

N3ydyeHne  MHKPOCKOIUYECKOTO  CTpPOCHMsS  TKaHed (Ha  TOTOBBIX
MUKpOIpenaparax).

Pacrio3naBanue opraHoB ¥ CHCTEM OPTaHOB YeJIOBEKa (110 TaOJUIIaMm).

3. HeiiporymopaJjbHasi peryJjsiiust

HepsHas cucrema yenoBeka, €€ opranusanus 1 3HaueHue. HelpoHsl, HEpBBI,
HepBHBIC y3Ibl. Pedekc. Pednekropnas ayra.

Penenitopsl.  [IByxHEWpOHHBIE U TPEXHEUPOHHBIE PEQIIEKTOPHBIC IYTH.
CnunaHOM MO3T, ero ctpoenne u pyHkimu. Pedrekcst cnmaHoro mosra. ['onoBHOM
MO3T, ero cTpoeHue W GyHKIUU. bonbpiue nomymapus. Pediekcsl roioBHOTO



Mo3ra. besycioBHbIe (BpOXIEHHBIE) U YCIOBHBIE (MPUOOpPETEHHBIE) pedIEKCHI.
Comarnueckasi HepBHas cuctema. BereraruBHas (aBTOHOMHas1) HEPBHAsI CHCTEMA.
Hepsnas cucrema kak eauHoe 1emnoe. Hapymienus B paboTe HEpBHOW CUCTEMBI.

['ymopanbHas perymsius GyHKUMA. OHIOKpUHHas cuctema. JKenessl
BHYTpeHHEW cekpeunu. JKene3sl cmemaHHON cekpenuu. ['OpMOHBI, UX pOJIb B
perynsaiun  GU3HOIOTHYECKUX (YHKIMKA OpraHu3Ma, poOCTa U Pa3BUTHAL
Hapymenne B pabore 3HIOKpUHHBIX kené3. OcobeHHOCTH pedieKTopHON U
TYMOpPaJIbHOU peryisiuu (yHKIUA OpraHus3ma.

Jlabopamopnsie u npakmuyueckue padomot.

N3yuyenue roJoBHOr0O Mo3ra yesjaoBeka (1o MyJsikam).

N3yueHue n3aMeHeHus pa3Mepa 3padka B 3aBUCUMOCTH OT OCBEILIEHHOCTH.

4. Onopa u 1BUKeHHE

3HayeHUEe ONOPHO-JIBUTaTENIbHOTO anmnapara. CKeleT 4elnoBeKka, CTPOEHUE €To
otnenoB U ¢yHkuuu. KocTu, uXx XMMHUYECKHM cOCTaB, CTpO€HHE. THIbI KOCTEH.
Poct kocrent B nnmuHy u tonmmmHy. CoenuHenue kocterl. Ckener rosobl. Ckener
TynoBuma. CKeaeT KOHEYHOCTEN M UX 1mosicoB. OCOOEHHOCTH CKeleTa 4YeI0BEKa,
CBSI3aHHBIC C MPSMOXO0XKJICHUEM U TPYIOBOU JIEATEIIHLHOCTBIO.

Mpimeunast cucrema. CtpoeHue W (yHKIMHM CKeJIeTHhIX MbIil. Pabota
MBIIIIIL: CTaTHYEeCKas M JUHAMUYECKAas, MBIIIIbI CrudaTelid W pa3rudatenu.
Yromnienue wbimn. ['mnoauHamus.  Posib  ABUTaTrenbHOM  AKTUBHOCTHM B
COXpaHEHUH 37J0POBBA.

Hapymenuss onopHO-ABUraTelbHONW CUCTEMBbI. BoO3pacTHble W3MEHEHHS B
ctpoeHnn kocrer. Hapymenune ocanku. llpenynpexiaeHue UCKpUBICHUS
MO3BOHOYHMKA W pa3BUTHs Tuiockoctonus. [Ipodunaktuka TpaBmarusma. IlepBas
MOMOILIb [IPU TPaBMax OMOPHO-ABUTATEILHOTO anmnapara.

Jlabopamopnsie u npakmuueckue pabomol.

HccnenoBanne CBOMCTB KOCTH.

N3ydenne cTpoeHHs KOCTer (Ha MyJIsiKax).

N3yuyeHue cTpoeHus: MO3BOHKOB (Ha MYJISIKAX).

Omnpenenenne ruOKOCTH MO3BOHOYHUKA.

H3mepenne Macchl U poCTa CBOEr0 OpraHu3Ma.

N3ydyeHne BIUSIHUA CTaTUYECKOW M JTUHAMUAYECKOW HArpy3KU HA YTOMJIEHUE
MBIIIIII.

BrisiBiieHUE HapyIIEHUsT OCAHKHU.

OmnpeneneHue NPU3HAKOB ITIOCKOCTOIHS.

Oxka3zaHue NepBOil MOMOIIH MPHU MOBPEKICHUH CKEJIETa U MBIIIII.

5. BHyTpeHHsIsl cpeaa opraHusma

Buytpennsis cpena u e€ QyHkinuu. DoOpMEHHBIE JJIEMEHTHI KPOBH:
APUTPOLMUTHI, JIEUKOUUTHI U TpoMOOLUTHI. ManokpoBue, ero npuunHbl. KpacHbrit



KOCTHBIM MO3T, €ro poJib B opranu3me. [Ina3zma kpoBu. [1oCcTOSHCTBO BHYTpeHHEN
cpensl (romeocrta3). CBépTeiBanue KpoBU. ['pymmbel kpoBu. Pesyc-dakrtop.
[lepenuBanue xpoBu. JJoHOpCTBO.

Nvmynuter u ero  Buabl. DakTopbl, BIUSAIOMIME HA HMMYHHUTET
(mproOpeTéHHbIe UMMYHOJC(PUIIUTHI): pagualldOHHOE OOJIydeHHEe, XHMHYECKOE
OTpaBJICHHE, TOJOJaHNe, BOCHaleHue, BUpycHbie 3aboneBanusi, BUY-undexkuus.
BunoukoBas xenesa, nuM@aTrnueckue y3ibl. BakiuuHbel U jgeueOHbIE CHIBOPOTKH.
3nauenue padort JI. [Tacrepa u .M. MeunnkoBa 1o u3y4eHuI0 UMMYHUTETA.

Jlabopamopnsie u npakmuyueckue padomot.

N3ydyeHne MHMKPOCKOIHUYECKOTO CTPOEHHSI KPOBH 4YEJIOBEKA U JISATYLIKH
(cpaBHEHME) HAa TOTOBBIX MHKpOIIpEnaparax.

6. KpoBooOpamenue

Opranbl kpoBooOpamienus. CrtpoeHne u paboTta cepaua. ABTOMATH3M
cepana. CepaeyHblil IUKI, €ro JIMTEIbHOCThb. bBONIBIIOW W Malblii Kpyru
KpoBooOpaiienus. J[Bmkenne kpoBu 1o cocynam. Ilynbc. Jlumparnueckas
cuctema, JUMQPOOTTOK. Perynduus AesTelbHOCTH cepiala W cocyAoB. [ uruena
ceplieyHo-cocyaucTol  cucteMbl.  IIpoduiiakTuka  cepAaedHO-COCYIUCTHIX
3abonieBanuil. [lepBas momouIs Npu KPOBOTECUECHHUSX.

Jlabopamopnvie u npakmuueckue padomol.

N3mepeHne KpOBSHOTO JTaBJICHMUS.

OrnpeneneHue myjibca W YUCIA CEPICYHBIX COKPAIIECHWW B IOKOE WU TOCIE
JO3UPOBAHHBIX (PU3NYECKUX HATPY30K Y YEIIOBEKA.

[IepBast moMoIIb TPU KPOBOTEUEHUSX.

7. JAbIXaHue

Jpixanne wm ero 3HaueHue. Opranbl apixanus. JIérkwe. B3anMocBs3b
CTpO€HUs MU (PYHKUUH OpraHoB JbpiXxaHud. ['a3000MeH B JETKUX M TKaHAX.
KusnenHass €MKOCTh JIErKMX. MexaHu3Mbl JbIXaHUs. [[pIXaTeiabHble IBUKEHUS.
Perynsuus nprxaHusl.

Nudeknmonnsie 00J€3HU, TEpeAaroecs: 4epe3 BO3AyX, MpeAynpekIeHUEe
BO3JIyIIHO-KAMNeNbHbIX ~ HHpekuuii. Bpen  TabakokypeHus, ynoTpeOiaeHus
HAPKOTUYECKUX M TCUXOTPOMHBIX BemlecTB. Peannmanus. OxpaHa BO3MYIIHOW
cpenbl. Oxa3aHue MepBoOi MOMOIIY TPU MOPAKEHUU OPTaHOB JIBIXaHHUS.

Jlabopamopuwie u npakmuueckue padomol.

N3mepenne o6xBaTa rpy/IHOM KJIETKUA B COCTOSTHUM BI0Xa U BbIIOXA.

OmnpeneneHue 4acToThl AbIXaHUs. BiausiHue paznuuHbix GakTOPOB HA YAaCTOTY
JIbIXaHUSI.

8. Ilurtanue u nNuIIEBapeHue

[IntaTenpHple BEIIECTBA W MUIIEBbIE NMPOAYKTHI. [IuTaHne M ero 3HayeHHeE.
[TumeBapenue. Opranbl NUIIEBApEHUs, UX CTpoeHUE U PyHKIUU. DEPMEHTHI, UX



poiib B mumieBapennd. [lummeBapenue B poToBoi MoJoCcTH. 3yObl U YXO/ 32 HUMHU.
[lumeBapeHue B JKelyJKe, B TOHKOM K B TOJICTOM KHIIIEYHHKE. BcachiBaHue
MUTATENbHBIX BellecTB. BecackiBanue Boabl. [IuiieBapuTenbHbIe Keae3bl: NeYeHb U
MOKEITYJOUHAS KEJNE3a, UX POJIb B MHUIIECBAPEHUU.

MukpobroM 4eloBeKa — COBOKYITHOCTh MHKPOOPTaHHU3MOB, HACEISIOMIUX
opraHu3M uenoBeka. Perymsiuusi nuiieBapeHusi. MeTonbl HM3y4YeHUsS OpPTraHOB
nuuieBapenus. Padorter 1.11. ITaBnosa.

['urnena nuranus. [lpenynpexaeHUE TIUCTHBIX M KETYIOYHO-KHUIIEUHBIX
3a00jieBaHUM, NHUIIEBBIX OTpaBicHU. BnusHue KypeHHss U aJKOTojds Ha
MUILEBapECHUE.

Jlabopamopnvie u npakmuyeckue padomol.

HccnenoBanue neiicTBust GEpMEHTOB CIIIOHBI Ha KpaxMall.

HabGmronenue neiicTBus K€y JOYHOTO COKa Ha OENKH.

9. OOMeH BelecTB U NMPeBPAllleHUe IHEPTrun

OOMEH BeIIeCTB U TMPEBpAIlCHUE DSHEPrUud B OpPraHu3Me 4YeJoBeKa.
[Inactuueckuit u ’HepreTudeckuii 0OMeH. OOMEH BOJIbI U MUHEPAJIBHBIX COJIEH.
OOMeH 0enkoB, YIJIEBOJIOB U KUPOB B opranu3Me. Perynsaius oOMeHa BElIecTB U
MIPEBPAILECHUS SHEPTUU.

ButaMuHbl ¥ UX ponb sl opraHusma. [locTyrieHrne BUTAMUHOB C IHILEH.
CuHTE3 BUTAMUHOB B OpraHu3Me. ABUTAMUHO3bI U TUIIOBUTAMUHO3bI. COXpaHEHUE
BUTAMUHOB B MUIIIE.

Hopwmbl u pexum nutanusi. ParmonansHoe nutaHue — (akTop YKperieHus
310poBbsi. Hapynienne oOMeHa BEecTs.

Jlabopamopuvie u npakmuueckue padomol.

HccenenoBanne cocraBa NPOAyKTOB ITUTAHUSA.

CocTapjieHHUE MEHIO B 3aBUCUMOCTH OT KaJIOPUUHOCTH THIIIH.

CriocoObl coxpaHeHHUs] BATAMUHOB B MMUIIEBHIX MPOIYKTAaX.

10. Koxka

Crpoenune u ¢ynkinuu koxu. Koxka u e€ mnpousBoansie. Koxka wu
TepMoperyJisinus. BiusHue Ha KoKy (aKTOPOB OKPYKAIOIIECH CPeIbl.

3akanuBaHue U ero poib. CriocoObl 3aKkanuBaHUsl OpraHu3Ma. [ urueHa KoxH,
TUTUCHUYECKUE TpeOoBaHUsA K ojaekae W oOyBH. 3a0oieBaHMs KOXH W HX
npenynpexaenus. [IpodunakTrka v mepsasi TOMOIIb MPU TEIJIOBOM U COJTHEUHOM
yaapax, 0’%Korax u 00MOpOKEHHUSIX.

Jlabopamopnsie u npakmuyueckue padbomot.

HccnenoBanue ¢ MOMOIIBIO JTYIbl THUIBHOM U JIAJIOHHOW CTOPOHBI KUCTH.

OrnpeneneHue KUPHOCTH PA3TUYHBIX YYACTKOB KOXKH JIUIIA.

Omnucanue MCD 110 YXO4Yy 34 KOXKeH JIUIia 1 BOJIOCaMHM B 3aBUCHUMOCTH OT THUIIA
KOXH.



Omnucanne OCHOBHBIX THTUEHUYECKUX TPEOOBaHMI K OZ€Ke U 00YBH.

11. Beinesienue

3HaueHue BblAeneHus. Opranbl BblaeneHus. Opranbl MOYEBBLIECIUTEIBLHOM
CUCTEMBI, UX CTpoeHHe M (yHKIMU. MUKPOCKONMUYECKOE CTPOCHHUE IMOYKH.
Hedpon. O6pazoBanue mouu. Perynsuus MoueoOpa3oBaHus U MOYEHCITYCKaHUSI.
3a0oJieBaHUsl OPTraHOB MOYEBBIACIUTEIBHON CHCTEMBI, UX MPEAYIPEKICHHUE.

Jlabopamopnwie u npakmuyeckue padomol.

OmnpeneneHrne MECTOMONIOKEHHSI TOYEK (Ha MYJISIKE).

Onucanue Mep npoduIakTUKU O00JIe3HeN MOoYeK.

12. Pa3MHOXkeHMEe U pa3BUTHE

Opransl penpoaykiuu, ctpoenne u ¢yHkiuu. [lomossie xenessl. [lomgoBbie
kinetkd.  OmnomoTBopenue.  BuyTpumyTtpoOHOe — pa3Butue. Bnmsaue Ha
AMOpPHOHANILHOE pa3BUTHE (PaKTOPOB OKpyxkatomiei cpeasl. Poasl. Jlaktanms. Poct
u paszutrue pe6énka. IlonoBoe co3peBanue. HacnenoBaHue mNpPU3HAKOB Yy
yenoBeka. HacnmencTBeHHble 0OJIe3HU, UX MPUYUMHBI U TpeaynpexaeHue. Habop
XpPOMOCOM, TIOJIOBBIE XPOMOCOMBI, T€Hbl. POJb TE€HETMYECKMX 3HAHMA s
IUIAHUPOBAHUS ceMbU. HMHQekuuu, nepenarmmecs: IMOJOBBIM IMyTEM, HX
npodrIakTHKA.

Jlabopamopnvie u npakmuueckue padomol.

OnucaHue OCHOBHBIX Mep MO NpodUiIaKTHKE WH(QEKIIMOHHBIX BHUPYCHBIX
3aboneBanmii: CIIM/I u rematur.

13. OpraHsl 4yBCTB U CEHCOPHbIE CHCTEMBbI

Opransl 4yBCTB U X 3HaueHHE. AHanu3zaTopbl. CeHCOpHbIE cUCTEMBI. ['11a3 u
3penne. Ontuueckas cucrema rinaza. (Ceruarka. 3pUTENbHBIE PELEHTOPBI.
3putenbHOe BocnpusaTrue. Hapymenus 3peHus u ux npuuuHsl. [ urnena spenus.

VYxo u cayx. Ctpoenne u (yHKUMU opraHa ciayxa. MexaHusMm paOoThl
ciyxoBoro a”aimszaropa. CmyxoBoe BocmpusThHe. Hapymenus ciayxa W UX
NpUYuHbL. [ uruexa cioyxa.

Oprasbl paBHOBECHS, MBIIIEYHOIO YYyBCTBA, OCA3aHUS, OOOHSHMS U BKYyca.
B3anmonenicTBuE CEHCOPHBIX CUCTEM OPTaHU3Ma.

Jlabopamopnwie u npakmuueckue pabomot

Omnpenenenue oCTpOTHI 3pEHUS Y YETOBEKA.

N3yuyenue cTpoeHus opraHa 3peHus (Ha MyJisKE U BJIaXKHOM IIpenapare).

N3ydenne cTpoeHus opraHa ciayxa (Ha MyJisiKe).

14. IloBeneHue U MCUXUKA

[lcuxuka u mnoBeneHue uenoBeka. lloTpeOHOCTM M MOTHBBI TOBEACHUS.
CommanbHasi 00YCJIOBJIEHHOCTh TOBEJCHHUS delloBeka. PediekropHas Teopus
noBezicHUs. Briciias HepBHas NeATeNbHOCTH 4yenoBeka, pabotsl .M. Ceuenona,
W.II. TlaBnoBa. MexaHu3Mm 00pa3oBaHHUsl YCIOBHBIX pediiekcoB. TopmoxkeHue.



Jnnamuuecknil crepeotun. Poab ropMOHOB B moBeaeHuM. HacneacTtBeHHble u
HEHACJIC/ICTBEHHbIE IPOrpaMMbl TMOBEJCHUS Yy 4YernoBeka. [IpucnocoOuTenbHbIN
XapakTep MOBEICHMUS.

[lepBass m BTOpasi curHajbHble cHUCTeMbl. [lo3HaBaTenbHaAsl JEATEIBHOCTD
Mo3ra. Peubr u Mpimuienue. [lamsate u BHUMaHue. OMouuu. VHIUWBHUIYalIbHbBIC
OCOOCHHOCTH JIMYHOCTHU: CIIOCOOHOCTH, TEMIIEPAMEHT, XapaKTep, OJapEHHOCTH.
Tunsl BbICIIEH HEPBHOW AEATEIBLHOCTH U TemrepaMmeHnta. OcoOEHHOCTU TICUXUKU
yesioBeka. [ uruena pu3M4eckoro U yMCTBEHHOTO Tpyaa. Pexum Tpyaa u oTAbIxa.
CoH u ero 3HaueHue. ['uruena cHa.

Jlabopamopnsie u npakmuyueckue padomot.

N3ydyeHne KpaTKOBPEMEHHOU MMAMSITH.

OnpeneneHue 00bEMa MEXaHUYECKOU U JIOTUYECKON MaMsITH.

Onenka copMUPOBAHHOCTU HABBIKOB JIOTUYECKOTO MBIIIUICHHUS.

15. YeJ10BeK U OKpPY KaOIafA cpeaa

YenoBek U OKpy:karoiasi cpefa. IKoJIorudeckue pakTopsl U UX JEUCTBUE HA
OpraHW3M YeJIOBEKa. 3aBUCHUMOCTb 3J0POBbSl  4YEIOBEKA OT  COCTOSHHSA
OKpy»Karolen cpeabl. MUKpOKIMMAT KWIbIX nomenieHuid. CoOmoieHne mpaBuil
MOBEJICHUS B OKPY>KalOIEl Cpe/ie, B ONACHBIX M YPE3BbIYANHBIX CUTYaIIHSIX.

310pOBbE 4YEIOBEKA KaK COIMaibHasg LEHHOCTb. MaKTOpbl, HAPYLIAOIIHE
3I0pOBbE: TUIMOJAMHAMUS, KypEHHUE, YIOTpeOJEHUE aJIKOroJid, HApKOTHKOB,
HECOAJIAHCUPOBAHHOE IUTAaHUE, CTPECC. YKPEIUIEHUE 3J0POBbsS: AyTOTPEHUHT,
3aKajMBaHueE, JABUTATENIbHAsI aKTUBHOCTh, cOalaHcupoBaHHOe nuTaHue. KynbTypa
OTHONIEHUSI K COOCTBEHHOMY 3JI0POBBIO M 37I0POBBIO OKpy:karonux. Becemupnas
OpraHu3alus 34paBOOXPAHEHHUS.

YenoBek Kak yacTb Ouochepbl 3eMian. AHTpPONOreHHbIE BO3JECHCTBUS Ha
npupony. Ypoanuzarus. [{uBunuzamus. TexHOTeHHbIE U3MEHEHUS B OKPYIKaroLIeh
cpene. CoBpeMEHHbIE TJIO0AIbHBIE YKOJIOTHYECKUE MPOOIeMbl. 3HaYECHUE OXPAHBI
OKPYKaroUIEH Cpelibl Il COXPAaHECHUS YEJIOBEUYECTBA.

9 KJIACC

1. O0urue 3aKOHOMEPHOCTH KUIHH

buosnorusa — Hayka o KUBOM MUpe bruonorus — Hayka, ucCleayromas »Ku3Hb.
N3ydenune mpupojibl B 00ecrieueHu BhDKUBAHUS Jirojied Ha 3emiie. buonorus —
CUCTEMa pa3HbBIX Ouojornyeckux obOjactedl Hayku. Ponp Ouonornu B
MIPAKTUYECKOHN IEATEIIBHOCTH JFOACH

Metoasl  OMONOTMYECKMX  HCCIeNoBaHMM  MeToabl U3Y4YeHHUs]  KUBBIX
OpraHU3MOB: HaONIOJICHUE, W3MEpPEHHUE, CPAaBHEHHUE, OMUCAHUE, SKCIEPUMEHT,
mozaenupoBanue. [IpaBuna paboTel B KaOWHETE OHOJIOTMH C OHOJOTHYECKUMHU
npuOdOpaMu U THCTPYMEHTaMU



OOmume CBOWMCTBA KMBBIX OpraHu3MoB OTIWYUTENbHBIC MPU3HAKUA JKHUBOTO W
HEXKMBOTO: XHWMHMUYECKHUWA COCTaB, KJIETOYHOE CTpOEHHE, OOMEH BEIECTB,
pPa3MHOXKEHUE, HAaCJIEICTBEHHOCTb, W3MEHYUBOCTb, pocT, pa3BuUTHE,
pa3apaxuMoCTh. B3aMOCBS3b KUBBIX OPTAHU3MOB U CPEIbI

Mmuoroobpasue (opm xu3au Cpenbl KU3HH HAa 3eMJie U MHOTOOOpasme Hx
opranu3MoB. Kietounoe pazHooOpasue opraHum3MOB W HX IapcTBa. Bupycel —
HeKJIeToyHass Qopma ku3HH. Pa3sHooOpasue OumocucteMm, oOToOpakaroiiee
CTPYKTYPHBIC YPOBHH OPTaHU3AIINY KU3HU

2. 3aKOHOMepHOCTI/I KHU3HM HA KJI€TOYHOM YPOBHE

MuorooOpa3zue kierok (OO0oOleHre paHee U3YYEHHOro MmaTepuana.
MHuoroo6pa3ue TUIMOB KJIETOK: CBOOOJHOKMBYIIME U OOpa3ylollue TKaHH,
MIPOKAPHUOTHI, SYKapUOTHI. POJTh YIEHBIX B M3YUCHUU KIICTKHU.

Xumuyeckue BelecTBa B kieTke O0001IeHre paHee U3y4eHHOTO MaTepuana.
Oco0OEHHOCTH XMMHUYECKOTO COCTaBa XWUBOW KIETKH M €T0 CXOJICTBO y Pa3HBIX
TUTIOB KJIETOK. Heopranmveckne u opranndeckue BemecTna kieTkn. Comepxanue
BOJIbI, MUHEPATTLHBIX COJICH, YTIIEBOOB, JINITHIOB, OCITKOB B KIIETKE U OpTraHU3Me.
Wx pyHKIIUU B KUBHEIEATETLHOCTH KICTKU

Crpoenue kietkn CTpYKTYpHBIE YaCTH KJIETKH: MeMOpaHa, siipo, IUTOoIIa3mMa
C OpraHoOUJIaMU Y BKIIFOUCHHUSIMU

Opranouapl KiA€TKM U uX GyHKUUM MemOpaHHbIE W HEMEeMOpaHHbIE
OpraHOU/IbI, OTJIMYUTEIbHBIE OCOOCHHOCTH UX CTPOCHUS U QYHKIIUU

OOMeH BelecTB — OCHOBa cyllecTBoBaHUS KieTku I[lonstue o0 oOmeHe
BCIIECTB KaK COBOKYIMHOCTH OHOXMMHYECKUX PpEaKIHi, 0O0eCIeurnBaroIInX
JKM3HEIEITEIIBHOCTh KISCTKH. 3HaYeHNE aCCUMMIIAIMHA U JUCCUMMIISAIINN B KIIETKE.
PaBHOBECHE DHEPreTUYECKOTO COCTOSHMS KJIETKH — oOecreueHue e€
HOPMaJIbLHOTO (DYHKIIMOHUPOBAHMS

buocunTtes Oenka B xkuBoi kierke. [loHATHE 0 OMOCUHTE3E. DTamnbl CUHTE3A
Oenka B KJeTke. Posib HYyKJIEMHOBBIX KMCJIOT U puOOCOM B OMOCUHTE3€E OCITKOB

buocunTes yrineBogoB — ¢otocuntes [lonarue o GporocuHTese Kak mporecce
CO37aHMs YTJICBOJIOB B JKMBOW KieTke. /[Be cramuu ¢oTocHMHTE3a: CBETOBas U
TEMHOBAas. Y CJIOBUSA NMPOTEKaHUs (POTOCUHTE3a U €ro 3HAYCHUE JIJIsl TPUPOIbI

OOGecrnieuenne kieTok sHeprueit [loHsITHE O KIETOYHOM JBIXaHUM Kak O
nporecce obecnedeHus KiIeTKU dHeprued. Craauu KIETOYHOTO JbIXaHMUS:
oeckucioponHas ((epMeHTaTUBHAs, WM TJUKOJIW3) W KHUCIOpoaHas. Poib
MHUTOXOHJIPUM B KJIETOUHOM JbIXaHUHU

PazMHOXKeEHHE KIETKM U €€ KU3HCHHBIM LUK Pa3sMHOXEHHE KIETKU MyTEM
JeneHus: — oOliee CBOMCTBO KIJIETOK OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
opraHn3MoB. KileToyHOE nejieHHe y NPOKapuoT — JAEJNEHUE KIETKH HaJBOE.
Jlenenue KiIeTku y 3ykapuoT. Muto3. @a3el MuTo3a. JKM3HEHHBIN HUKI KIETKU:
uHTepdaza, MuUTo3. PazneneHue KIETOYHOTO COJAEPKUMOIO Ha JBE JOYEpHUE
KJIETKU.



JlaGopaTopHbie pabOTHI:

1. Muoroobpa3zue KJIeToK JykapuoT. CpaBHEHHE pPACTUTEIBHBIX U
YKUBOTHBIX KJIETOK
2. PaccmaTpuBaHne MUKPOTIPENApaToB C JSISIIUMUCS KIECTKaMU

3. BaKOHOMepHOCTI/I KHU3HM HA OPTAaHU3MEHHOM YPOBHE

Opranusm — OTKpbITas KuBas cucteMa (Oumocucrema) OpraHusMm Kak >KUBas
cuctemMa. KOMIIOHEHTBI CHCTEMBI, WX B3aUMOJCUCTBUE, OOECIEYUBAIOIIEE
LEJIO0CTHOCTh OMOCHUCTEMBI «OPraHU3M». Perysiius npoueccoB B OMOCHCTEME

baktepun u Bupycsl Pa3znooOpasue ¢Gopm oOpraHM3MOB: OJHOKJIETOYHEIE,
MHOTOKJIETOYHbIE U HEKJCTOYHbIC. bakTepuu Kak OIHOKJIETOYHBIC HOSICPHBIC
opranu3mbl. Bupycel kak HekierouHas Gopma Ku3HA. OTIMYUTENbHBIC
0COOCHHOCTH OaKTepHil ¥ BUPYCOB. 3HAUCHHE OaKTEpHil U BUPYCOB B IPUPOJIE

PacturenpHblil opranu3M U ero ocoOeHHocTH ['J1aBHBIE CBOWCTBA pPaCTEHHUU:
aBTOTPO(HOCTh, HECHOCOOHOCTh K AKTHUBHOMY IE€PEABUKEHUIO, pa3MEILECHUE
OCHOBHBIX 4YacTel — KOpHS U moOera — B ABYX pa3HbIX cpenax. OcoOeHHOCTH
PACTUTENIPHOW KIJIETKHA: NPHUHAMICKHOCTh K DYKAapUOTaM, HaJW4Yue KIETOYHON
CTEHKH, IUIACTUJ M KpYHHbIX BakyoJsied. CrnocoObl pa3MHOXKEHUS PpPaCTEHUU:
nosioBoe u Oecrnosioe. OCOOEHHOCTH MOJIOBOrO pa3MHOKeHUs. Turbl 6ecrosoro
Pa3MHOKEHUS: BET€TaTUBHOE, CIOPAMH, JEJICHUEM KIETKH HAJBOE

MHoroo0pasue pacteHuid U 3HaueHue B Tnpupojae (OO0oOIIeHHE paHee
HM3YyUYCHHOr0 Marepuaiia. MHOrooOpa3ue pacTeHUM: CIOPOBBIE M CEMEHHBIE.
OcoOEHHOCTH CHOPOBBIX PACTEHUM: BOJOPOCTSH, MOXOBHJIHBIX, MAalOPOTHUKOB,
XBOIIEM ¥ IUIAYHOB; CEMEHHBIX PACTEHMI: TOJOCEMEHHBIX U IIBETKOBBIX
(mokpeiTocemMeHHbIX). Kiaccel oTaena 1{BeTkoBbIe: IBYIOIBHBIE U OJHOAOJBHBIC
pactenusi. OcCOOEHHOCTH M 3HaUCHHE CEMEHU B CPAaBHEHUH CO CITIOPOM

Opranu3msbl apcTBa TpUOOB U JIMINAWHUKOB ['puOBI, UX CXOACTBO C APYTUMHU
YKapUOTUYECKUMH OPTaHU3MaMU — PACTEHUSMHU U KUBOTHBIMH — U OTJIMYHE OT
Hux. Cneuuduueckue cpoiicTBa rpuOoB. MHOroo0Opasue M 3HauY€HUE TPUOOB:
IUIECHEBBIX, UUISIIOYHBIX, Mapa3uThyeckux. JlumailHukn Kak  ocoOble
CUMOMOTHYECKHE OPTaHU3Mbl; KX MHOTO00pa3ue U 3HaUCHHE

JKuBOTHBIM oOpraHu3M # ero oco0eHHOCTH. (OCOOEHHOCTH >KMBOTHBIX
OpraHU3MOB: MPUHANIECIKHOCTh K dyKapuoTaM, reTepoTpoHOCTh, CIIOCOOHOCTh K
aKTUBHOMY TMEPEABUKEHUIO, 3a00Ta O TMOTOMCTBE, MOCTpOIKa >Kuiuil (THE3,
HOp). [leneHue *KUBOTHBIX MO crocobam JOOBIBaHUS TUIIHM: PACTUTEIBHOSIHEIE,
XUIIHbIC, TAPA3UTUYECKUE, TANAIBIINKH, BCESTHbBIC

MmuoroobOpasue >KMBOTHBIX JlemeHuMe KUBOTHBIX Ha JiBa TIOJIIAPCTBA:
[Ipocrenmue 51 MHOTOKJIETOYHBIE. Ocobennoctu MPOCTEUIINX:
pacpoCTpaHEHHUE, MHUTAaHHWE, NEPEABMKEHUE. MHOTOKIECTOYHBIE KHUBOTHBIE!
0ECI03BOHOYHBIE U MO3BOHOYHBIE. OCOOEHHOCTH Pa3HBIX TUIOB OECITO3BOHOYHBIX
KUBOTHBIX. OCOOEHHOCTH THUTIA XOPAOBBIC



CpaBHeHHE CBOMCTB OpraHuM3Ma 4eloBeKa M >KUBOTHBIX (OO0oOuIeHHe paHee
U3y4eHHOro Matepuaia. CXOJICTBO YEIOBEKA U KHUBOTHBIX. OTIMYNE YETIOBEKA OT
KHUBOTHBIX. CHCTEMBI OpPraHOB y 4YeJOBEKAa KaK OpPraHW3Ma: MUIIEeBapUTEIbHAS,
IBIXaTebHAsI, KPOBEHOCHAs, BhIAeIUTENbHAs. OpraHbl 4YyBCTB. YMCTBEHHBIC
CIIOCOOHOCTH 4ejoBeKa. [IpruuHbI, 00yCIOBIMBAIONIME COLMAIBHBIE CBOWCTBA
YeJoBeKa

Pa3MHOXeHHE KUBBIX OPTaHU3MOB THITBI pa3MHOXKEHHS: TTOJIOBOE U OECIoIoe.
Oco0eHHOCTH TIOJIOBOTO Pa3MHOMKEHUS: CIMSIHHE MY)KCKHUX U KEHCKHX TaMeT,
OIJIOAOTBOpPEHHE, 00pa3oBaHue 3UTrOTHl. becrnosnoe pasMHOXKEHUE: BEreTaTUBHOE,
o0Opa3oBaHME CIOp, ACJEHUE KIETKU HaaBoe. bruonornueckoe 3HaueHNE MOJI0BOTO
u Oecnosoro pa3MHokeHHs.. CMeHa MOKOJIEHUH — O€ecIoJIoro U IMOJIOBOTO — y
YKUBOTHBIX U PACTCHUU

NunuBunyanbHoe pa3Butue opranu3moB [lonstue o6 onTorenese. Ilepuossi
OHTOTE€HE3a: HMOPUOHAIBHBIA U TMOCTAIMOpHUOHANBHBIN. CTaguu pa3BUTUA
SMOpHOHA: 3UroTa, ApoOJieHHe, racTpyia ¢ auddepeHuanued KIeTOK Ha
AKTOJIEPMY, SHTOJEPMY U Me30JepMy, opraHorene3. OCOOEHHOCTH mpolecca
pa3BuTHSL  AMOpHOHA, €ro  3aBUCUMOCTh  OT  cpenbl.  OcoOeHHOCTH
MOCTAIMOPHOHAIBHOTO ~ pa3BUTHA.  Pa3BUTHE  KMBOTHBIX  OPTaHU3MOB  C
npeBpalieHueM 1 0e3 mpeBpanieHus

OO6pa3zoBaHue TOJOBBIX KJIeTOK. Meio3 IloHarne o AUIUIOWIAHOM U
rarjaouHOM Habope XpoMOCOM B KjeTKe. JKEeHCKHE U MY»CKHUE MOJIOBbIEC KJIETKH
— raMmeThl. Meiio3 kak 0coObIil TUN AelieHus KiIeTku. [lepBoe u BTOpoe neneHue
Meno3a. [lonsTue o cnepmaToreHese u 0OreHese

N3yyenne  MexaHu3ma  HacieACTBEHHOCTH  Hawano — uccnemoBanuii
HACJIEACTBEHHOCTH opraHn3MoB. [lepBeiii Hayussld Tpya I'. Menumensa u ero
3HaueHue. JIOCTMKEHHS COBPEMEHHBIX HCCIECIOBAHUM  HACIEICTBEHHOCTH
OpPraHHU3MOB. Yenosusa s aKTUBHOI'O  pa3BUTUSA  MCCIIEJOBAaHUMI
HACJIEICTBEHHOCTU B XX B.

OCHOBHBIC 3aKOHOMEPHOCTH HACJICACTBEHHOCTH oOpraHu3MoB IloHaTtue o
HACJICJICTBEHHOCTH M CIIOCO0aX Iepejadyu MPU3HAKOB OT POJUTENEH MOTOMCTBY.
Habop xpomocom B opranmsme. I'eH m ero cmoiictBa. I'eHotun um QenoTHI.
N3MeHUYnBOCTD U €€ TPOSABICHUE B OPTaHU3ME

3aKOHOMEpPHOCTH M3MEHYMBOCTHU. [loHSATHE 00 M3MEHUYHMBOCTH U €€ PONM JJIs
opranu3moB. HacnencTBeHHass W HEHACJICACTBEHHAss W3MEHYMBOCTh. | HIIbI
HaCJICIICTBEHHOM (TeHOTUITHYECKOH) N3MEHYHBOCTH: MyTalMOHHas,
KOMOWHATHUBHASL.

HenacnencrBeHHas  usMmeHuuBOCTh  lloHATHE O  HEHacCIEACTBEHHOU
(penoTHnHMUECKOI) UBMEHUYUBOCTH, €€ MPOSABICHUHU Yy OPraHU3MOB U POJU B UX
KU3ZHENEATeIbHOCTH.  3HAKOMCTBO  C  TIpUMEpaMH  HEHAcCJIeJICTBEHHON
W3MEHYMBOCTU y PACTEHUN U KUBOTHBIX.

OcHoBbl cenexkunn opraHu3MoB llonstue o cemekuuu. Mcropus pa3BuTHS
cenekiuu. Cenekiust kak Hayka. OOIIMe METOIbl CENEKLHU: HCKYCCTBEHHBIH



orbop, rubpuamsamusi, wmyTtareHe3. Cenekuus  pacTeHWUH, IKUBOTHBIX,
MUKpOOpraHu3MoB. Mcronp3oBaHne MHUKPOOOB  YEJIOBEKOM, TIOHATHE O
OMOTEXHOJOTUH
JlaGopatopHbie pabOTHI:
3. BoisiBieHWE HACIEACTBEHHBIX W HEHACIEACTBEHHBIX IPU3HAKOB Y
pacTeHUN pa3HbIX BUJIOB
4. V3ydyeHne U3MEHUMBOCTH Y OPTaHU3MOB

4. 3aKOHOMEPHOCTH MPOMCXO0KACHUS M PA3BUTHA KU3HU HA 3emuie

[IpencraBienrsi O BO3HUKHOBEHUM JKM3HM Ha 3eMJjieé B  UCTOPUH
ecTecTBO3HaHUs [ Unore3sl NpoucxoxaeHus xxu3nu Ha 3emiie. Onbitel @. Penu u
JI. [TacTepa, onmpoBeprarume ruroTe3bl 0 CaMO3apOXKACHUN KU3HU

CoBpeMeHHbIE TMpPEACTaBICHUS O BO3HUKHOBEHMHM JKMU3HM Ha 3emJe
buoxnmuueckas runoreza A.M. OnapuHa. YCiIOBUS BO3HHKHOBEHHMS JKA3HU Ha
3emite. ['unores3a [x. XonaeitHa

3nauenne porocuHTE3a U OUOIOTHYECKOTO KPYTrOBOPOTa BEIIECTB B Pa3BUTUU
*u3HH OCOOEHHOCTH TEpPBUYHBIX oOpraHnu3mMoB. [losBienue aBTOTPOHOB —
nuanobakTepuii. 3mMeHnenus ycinoBuil ku3HU Ha 3emiie. [IpuunHbI M3MEHEHUH.
[TosiBnenue 6uocdepol

OTansl pa3BUTHUA KH3HH Ha 3emie O6Hl€€ HaIIPaBJICHUC SBOJIIOOHWH KU3HHU.
apbl, IICPHUOALI U 3IIOXH B UCTOPHUHU 3emiu. BI:IXOI[ OpraHu3MoOB Ha CylIy. OTansl
Pa3BUTHA JXU3HU

Wneu pa3BuTHa OpraHuyeckoro Mupa B Ouosiornn Bo3HukHOBeHUE ujeit o0
ABOJIIOLIMM )KUBOTO Mupa. Teopus sBomtound JK.-b. Jlamapka

Yapnz JlapBun 00 »Bomonuu opranudeckoro wmupa HcecnegoBanus,
npoBenéHubie Y. JlapBuHoM. OCHOBHBIE TIOJIOKEHHUSI  SBOJIOLMU  BUJOB,
n3JoXkeHHble [[apBUHOM. J[BHXKYILIME CHIIBI MPOLECCA SBOJIOLUU: U3MEHUYNBOCTb,
HACIIEJICTBEHHOCTh, OOphOa 3a CYIIECTBOBAaHME M €CTECTBEHHBIH OTOOP.
Pe3ynbTaTel 3BoOIIMK. 3HaYeHue padot Y. JlapBuHa

CoBpeMeHHbIE  TPEJCTaBlICHUSs 00 JBOJIIOIMM  OpPraHUYECKOro  Mupa
[Tommynsuuysa Kak eIMHULIA SBOITIOLNH. BakHENIIME MOHATHS COBPEMEHHOW TEOPUH
HBOJIFOLIUU

Bun, ero kputrepuu u cTpykrypa Bug — ocHOBHasi cucteMaTH4eckasi e JMHUIIA.
[Ipu3Haku Buaa kak ero kputrepuu. [lomynsinuu — BHYTPUBHUIOBAs TPYIIUPOBKA
poacTBeHHBIX ocoOei. [Tomymsus — popma cyiecTBoBaHuUS BUIA

[Ipomeccht  oOpazoBanusi  BUAOB  BumooOpaszoanue.  Ilonstue o
MUKPOIBOIIOIMH. THUIIBI BUI000pa30BaHus: reorpaduueckoe u OMOIOTHIECKOE

Makpo3BoJTtoIusl Kak MpOIEcC IMOSBICHUS HAJIBUAOBBIX TI'PYIIN OPraHU3MOB
VYcenoBust u 3Hauenue auddepenumanuu Buga. [loHITHE O MaKpOIBOJIIOIUU.
JlokazarenbcTBa MpoLEcca 3BOJTIOLUN: TAJIEOHTOJIOTMYECKUE, IMOPUOTIOTHYECKHE,
aHaToMo-MopdoJsiornueckue (PyIUMEHTHI U aTaBU3MBbI)



OcHoBHBIE HampasiieHus1 3Boirouuu IIporpecc m perpecc B KMBOM MHPE.
Hanpagienus Ouosorudeckoro mporpecca: apoMopgos, uanoajantanus, oouas
JIereHepalysi OpraHu3MoB

[TprmMepsl 3BOITIOIMOHHBIX MPEOOPa30BaHMN JKUBBIX OpraHu3MoB O0oO0IIeHNE
paHee H3Y4EHHOIO MaTrepuaga 00 3BOJIIOLUUHU. OBOJIOLHA — JUIMTEIbHBIN
VUCTOPUYECKHI TMpouecc. OBOJIOLMOHHBIE MNPeoOpa3oBaHUs JKUBOTHBIX H
pacTeHuid. YpoBHU npeoOpa3oBaHUit

OcHOBHBIC 3dKOHOMCPHOCTHU 3BOJIIOIINH 3aKOHOMepHOCTI/I OMOJIOrNYECKOM
9BOJIIOIUH B IIPpUPOIC: H606paTI/IMOCTI> Imponecca, MporpeCCUBHOC YCIOKHCHHC
q)OpM JKU3HH, HCIIPOIrpaMMHUPOBAHHOC PA3BUTHUC JKU3HH, aAdllTalluH, ITOABJICHUC
HOBBIX BHJOB.

YenoBek — MNpCaACTaBUTCIIb ) KUBOTHOT'O MHpPaA 9BOJ’IIOHI/I$I IIpUMAaTOB. Pannue
MNpCaKu IpruMaToB. FOMI/IHI/IIH)I. COBpGMCHHBI@ tIG.TIOBGKOO6]§)3.3HI:’IG 00E3bSIHBI

OBOJIIOLIMOHHOE ~ MPOUCXOXKJIeHHEe uenoBeka Hakomenue  ¢akToB 0
MIPOUCXOKJICHUHN YeJoBeKa. JloKazaTenbcTBa POJICTBA YEIOBEKA U YKUBOTHBIX.
Baxneiiime ocoOEHHOCTH OpraHu3Ma yenoBeka. [IposiBieHre OMOJOTUYECKUX U
COLIMAJIBHBIX (PAKTOPOB B HCTOPHUYECKOM IMPOIECCE MPOUCXONKICHUS YeIIOBEKa.
OO01ecTBEeHHBIH (COIMAIbHBIN) 00pa3 KU3HU — YHUKAJIbHOE CBOMCTBO YeJIOBEKa

Pannue stamel sBOmonMu 4enoBeka PanHue npenku yenmoBeka. llepexon k
MPSAMOXOXKJICHUIO — BBIJAIOIIMKACS JTam  JBOJONMUA  4enoBeka. Craguu
AHTPOIIOTEHE3a: MPEANIECTBEHHUKHA, 4YEJIOBEK YMENbIM, APEBHEUIINE JIIOOMU,
JIPEBHUE JIIOAU, COBPEMEHHBIN YEJIOBEK

[To3gHue 3Tamnbl 3BOJIONKUM Yel0BeKa PaHHHE HEOAHTPONBbI — KPOMaHBOHIIBI.
OTnuuuTeNnbHbIE TPU3HAKKM COBPEMEHHBIX JItOJe. buoconnanbHas CyIIHOCTh
yesjoBeka. BrnusHue conuanbHbIX (PaKTOpOB Ha AEHCTBUE €CTECTBEHHOTO 0TOOpa B
HMCTOPUYECKOM PA3BUTUU YEIIOBEKA

YenoBedeckne packhl, UX POACTBO U NPOUCXOXKAEHUE YEIOBEK pa3yMHBIA —
nonumopdHeiil Bua. Ilonstue o pace. OcHoBHbIE TUMbI pac. [IpoucxoxaeHue u
POJCTBO pac

YenoBek Kak xKuTeab 0uochepbl U €ro BIUSHUE HA MpUpoay 3emiin YernoBek
— xutenb Ouocheprl. BnusHue uyenoBeka Ha Ouocdepy. YcloxHEHHE U
MOIIHOCTh BO3/EHCTBUS yesnoBeka B Ouocdepe. CoxpaHeHHe KU3HU HA 3emiie —
rJIaBHAs 3a7a4ya 4yeJoBevecTBa

JlabopaTopHas pabora:
5. Ilpucnoco0aeHHOCTh OPTAaHU3MOB K CpeIe OOUTaHUS
5. 3aK0HOMEPHOCTH B3aMMOOTHOIIIEHHI OPraHU3MOB U Cpe/ibl

VcinoBusa xku3Hu Ha 3emsie Cpenbl KU3HM OPraHU3MOB Ha 3eMJie: BOAHAaf,
Ha3eMHO-BO3/IylITHAS, IOYBEHHAs, OpraHU3MEHHAs. Y CJIOBUS KU3HU OPTaHU3MOB B
pa3HBIX cpenax. Okoyiorudeckue (akTopbl: a0UOTHYECKHEe, OHOTHYECKHE U
aHTPOINOTEHHbIE



OOmme  3akoHbl  JAeWcTBUA  (PAKTOPOB  Cpeapl Ha  OpraHU3MBI
3aKOHOMEPHOCTH JACUCTBHS (HAKTOPOB Cpeibl: 3aKOH ONTHUMyMa, 3aKOH
He3aMeHUMOoCTH (akTopa. Biusaue sxonornyeckux (pakTopoB Ha OPraHU3MBI.
[leproguYHOCTH B KU3HU OpraHu3MoB. POTONEPUOIU3M

[IprucnocoOneHHOCTh OPraHU3MOB K JEUCTBUIO (akTopoB cpeanl IIpumepsl
IPUCTIOCOONEHHOCTH opranu3moB. [lonstue o006 amantanuu. PaszHooOpasue
ananrtanuil. [lonstue o sxu3HeHHON opMe. DKOIOTHUECKHE TPyl OPTaHU3MOB

buotnueckune cBA3M B Ipupoie buoTnyeckue CBsA3U B IPUPOJE: CETH ITUTAHMS,
cnocoObl J0ObIBaHMS NHINK. B3auMonelcTBHE pa3HBIX BHIOB B MPUPOTHOM
COOOIIECTBE: KOHKYPEHIUS, MyTyajau3M, CUMOWO3, XUIIHUYECTBO, Mapa3HTU3M.
CBsI3u OPraHU3MOB Pa3HbIX BUAOB. 3HAUCHUE OMOTUYECKUX CBSI3EH

B3aumocBs3u  opranusmoB B nomyisinuu - [lomymsiiust kak  ocoOast
HaJIOpraHU3MeHHas cucTema, ¢hopma CyIlecTBOBaHUs Buaa B npupoje. [loustue o
nemMorpaduyeckon U POCTPAHCTBEHHOM CTPYKTYypE MOy JISIIUY.
KosnuecTBeHHbIE TOKA3aTENN HOMYJISLIMU: YUCIEHHOCTh U IJIOTHOCTD

OYHKITMOHUPOBAHUE MOy JISIU A B pupoie Hemorpaduyeckue
XapaKTePUCTUKU  TOMYJSIMUU:  YUCICHHOCTb, IUIOTHOCTb,  POXKIAE€MOCTb,
CMEpPTHOCTb, BBDKMBAEMOCTb. Bo3pacTHas CTpyKTypa NOMYJISLUHU, I10JIOBAs
cTpyKTypa nomyisiiuu. [lonymnsiusa kak Ouocucrema. J[MHaAMHKa YUCICHHOCTH U
IJIOTHOCTH MOITYJISILMK. Peryismuus 4ucieHHOCTH oMY JISINU

[Ipuponnoe coobmecTBo — OuoreoineHo3 IlpupogHoe cooOIIECTBO Kak
OWMOIIEHO3, €ro APYCHOE CTPOSHUE, IKOJIOTHIYCCKUE HUIIIH, MMUIEBHIC METTH U CeTH
NUTaHWs. [ JTaBHBIN MPU3HAK MPUPOTHOTO COOOIIECTBA — KPYTOBOPOT BEIIECTB U
noTok sHepruu. [lonsitue o 6uotomne. Posib BUOB B OHMOIIEHO3€E

buoreornieHo3bl, sKocucTeMbl U OMochepa IKOCUCTEMHAsI OpraHU3aIus KUBOU
npupoasl. OyHKIHOHATBEHOE PA3IMYMe BUIOB B IKOCHUCTEMaX (MPOU3BOIUTEIH,
noTpeOuTenu, pasnararenn). OCHOBHBIE CTPYKTYPHBIC KOMITOHEHTBI YKOCHUCTEMBI.
KpyToBopoT BeliecTB 1 MpeBpalieHus SHEPTUA — OCHOBHOMW MPU3HAK DKOCUCTEM.
buocpepa — rinobansHas »skocuctema. B.M. Bepnaackuit o Ouocdepe.
KoMIioHeHThI, XapaKTepus3yrIlhe COCTaB M CBOWCTBA OHOC(EpBI: KHBOE
BEII[ECTBO, OMOTEHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BemiecTBO. Poib
’KHBOTO BelllecTBa B Omocdepe

PazBuTne u cmeHa mpuposHbIX cooOuiecTB Camopa3BuTHE OHOTEOIICHO30B U
ux cMmeHa. Cranguu pa3Butusi OMoreoreHo30B. [lepBUUHbIE U BTOPUYHBIC CMEHBI
(cykmeccun). Y CTOMYMBOCTh OMOTEOIICHO30B (PKOCHUCTEM). 3HAYeHWE 3HAHUU O
CMEHE IMPUPOIHBIX COOOIIECTB

Mmuoroobpasue OuoreoreHo30B (9kocucteM) OO0OIIEHHE paHee M3yUYEeHHOTO
Matepuana. MHOrooOpa3ue BOJHBIX JKOCHCTEM (MOPCKUX, MPECHOBOAHBIX) H
Ha3€MHBIX (eCTECTBEHHBIX U KYJbTYPHBIX). ArpoOHOTeOoIIeHO3BI
(arpo3kocHucTeMBl), WX CTPYKTypa, CBOWCTBA W 3HAYCHHE JUIsI 4YEJIOBEKa W

IIPUPOJIBI



OCHOBHBIE 3aKOHBI YCTOMYMBOCTH >KMBOM NpHupoabl L{ukimyHOCTh HpoueccoB
B DKOCHCTEMAX. Y CTOMYMBOCTD IIPUPOJHBIX dKOCUCTEM. [IpHUnHBI yCTOMYMBOCTH
IKOCHUCTEM: OMOJIOIMYECKOe pazHooOpa3ue U CONpsKEHHAs YHCIEHHOCTh MX
BHJIOB, KPYTOBOPOT BEIIECTB U ITOTOK SHEPIUH, HUKJINYHOCTD IIPOLECCOB

Dkoyoruueckue mpodiaemsl B 6nocdepe. Oxpana npupoasr O6001IeHNE paHee
u3ydeHHoro Marepuana. OTHOIIEHHWE 4YelOoBEeKa K TMPUPOIEC B HUCTOPHH
yenoBedyecTBa. [IpoGieMbl Ouocdepbl: HCTOIIEHHWE NPUPOJIHBIX PECYpPCOB,
3arpsi3HEHUE,  COKpalleHHe  OHMOJOrMYecKoro  pasHooOpasus.  Pemienue
IKOJIOTUYECKUX TpobsieM Ouocdepsl: palloHATIbHOE HCIOJb30BaHUE PECYpCOB,
OXpaHa MPHUPO/IbI, BceoOIIee IKOJIOrnIeckoe 00pa3oBaHNE HACEIICHMS.

JlaGoparopnas paboTa:

6. OrleHKa KauecTBa OKPYKaIOIIeH cpeibl
OKCKYpCHs B IPUPOJIY:

1. W3y4yeHue u onucanue SKOCUCTEMbI CBOCH MECTHOCTH»
DKCKypcus:

«Becennue sBieHuss B mpupoge» win «MHoroobpasue >KUBOro Mupa» (Io
BBIOOPY YUHTEIA).




[IJTAHUPYEMBIE PE3VJIBTATHI OCBOEHUS ITPOTPAMMEI T10
BMOJIOI' M HA YPOBHE OCHOBHOI'O OFIIEI'O OFPA30OBAHNS
(FASOBBIM YPOBEHD)

OcBoenue yueOHoro npeamera «bHojorus» Ha ypoBHE OCHOBHOTO OOILErO
o0pa3oBaHMsI JOJKHO OOECHEYUTh JOCTH)KCHHE CIEAYIOMHNX OO0YyYaroUMMHCS
JUYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JInuHOCTHBIE pe3yJibTAaThl OCBOCHHUS IPOrPAMMBI 110 OMOJIOTUHA OCHOBHOTO
oOmero  oOpa3oBaHHWs  JODKHBI  OTpaKaThb  TOTOBHOCTh  OOYYaromIuXxcs
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX LIEHHOCTHBIX OpHEHTAMN U
paclIMpEeHHE OIbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIPOLIECCE pealu3alnuu
OCHOBHBIX HalPaBJICHUH BOCIIUTATEIbHON EATEIBHOCTH, B TOM YUCIIE B YACTU:

1) rpaaaHCKOro BOCIIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JEATENBHOCTH MPU BBIMOIHEHUU
UCCJIEIOBAHUM U MPOEKTOB, CTPEMJICHUE K B3aMMONIOHUMAHUIO U B3aUMOIIOMOLIH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

OTHOILIEHHE K OMOJIOTMH KaK K BaXHOW COCTaBIISIOLIEH KYyJIbTYpbl, TOPAOCTh
3a BKJIaJI POCCUMCKUX U COBETCKHX YUEHBIX B Pa3BUTHE MHPOBON OMOJIOTHYECKOMN
HAyKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

TOTOBHOCTh OLIEHWBATh MOBEIECHHE M IMOCTYIIKH C IMO3ULIMH HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKON KYJIbTYpBHI,

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

NOHMMaHUE poJid Ouosorud B (POPMHUPOBAHUHM SCTETHUECKOH KYJIbTYpPHI
JUYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU

OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3JI0POBBI0 M YCTaHOBKA Ha 3/10POBBIN
o0pa3 XU3HU (300pOBOE MHUTAHUE, COOIOJEHNE TMTUEHNYECKUX MPaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryJspHas Quznyeckas
aKTUBHOCTb);

OCO3HAHHWE MOCIEACTBUN W HENPUSITHE BPEIHBIX MPUBBIYEK (yHOTpeOsieHue
aJIKOroJisi, HApKOTHUKOB, KypeHue) M HHbIX (opMm Bpera ans (U3NYECKOTO U
IICUXUYECKOTO 3[J0POBBS;



coOro/ieHne TpaBui O€30MacHOCTH, B TOM YHCIIC HAaBBIKM 0O€30MacHOTrO
MOBEJCHUS B IIPUPOJHOM CpEJIE;

chOPMHPOBAHHOCTh HaBBIKA pediekcuu, ymnpaBlIeHHEe COOCTBEHHBIM
AMOLMOHAJIbHBIM COCTOSTHUEM;

6) Tpy10BOIr0 BOCIIMTAHMSI:

aKTUBHOE YyYacTH€ B pPEIICHHHM MPAaKTUYECKUX 3ajady (B pamMKaxX CEMbH,
oOpa3oBaTenbHON OpraHU3aIlii, HACEJIEHHOTO MYyHKTa, Kpas) OMOJOTHYECKOH |
DKOJIOTMYECKON HANpaBJIEHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YUYECHUIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

OpUEHTAIUs HAa NMPUMEHEHHUE OMOJOTUYECKUX 3HAHWI MpPU PEIICHUH 3a]ay B
00JIaCTH OKPYXKAIOIIEH CPEJIbI;

OCO3HAHME IKOJIOTUUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

FOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOW JEATEIBHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUCHTAIlMs Ha COBPEMEHHYI0 CHCTEMY HAy4YHBIX MpEJICTaBICHUN 00
OCHOBHBIX OHMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX YEJOBEKa C
IIPUPOJHOM U COLIMATIBHOM CPELION;

MOHMMAHUE POJIM OHOJIOTUYECKOW HayKh B (POPMHUPOBAHUU HAYUYHOIO
MHUPOBO33PEHUS;

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

9) aganTanuyM 00y4awuerocsi K U3MEHAIIMMCH YCJIOBUIM COIUAJIbHOM
U IPUPOJHOM Cpeabl:

aJIcKBaTHas OIEHKA M3MEHSIOIIUXCS YCIOBUH;

NPUHATHE pelieHus (MHIWBHIYalIbHOE, B TPyMNe) B U3MEHSIOUUXCS
YCJIOBUSIX Ha OCHOBaHMH aHaJIM3a OMOJIOTHYECKON HHPOpMAIINH;

IJIAHUPOBAHUE JICMCTBMM B HOBOM CHUTyallMd HAa OCHOBAaHUM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yJbTaTbl OCBOEHHUS MPOrpaMMbl MO  OHOJIIOrHU
OCHOBHOTO 0O0IIEro oOpa3oBaHuUs, IOJDKHBI OTpakaTh OBJIAJCHHE CJEIYIOIIMMHU
YHHUBEPCAJIbHBIMU YUEOHBIMU JICHCTBUAMU:

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 0a30Bble JIOrHYecKUe TeMCTBHUA:



BBISIBIIAT M XaPaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKA OHOIOTHYECKUX
00BEKTOB (SIBIICHUN);

yCTaHABIMBATh CYIICCTBEHHBIM NpPH3HAK KiIacCU(PUKAIMN OHOJIOTHUYECKHUX
00OBEKTOB (SIBIICHUM, IPOIECCOB), OCHOBAHUA Il OOOOINCHUS W CpaBHEHHS,
KpUTEPUH MPOBOAUMOTrO aHAIIN3A;

C y4€TOM TPEe/I0KEHHON OMOIOTHYECKOM 3a/1a4M BBISBIISTH 3aKOHOMEPHOCTH
U TPOTUBOPEUMS B paccMaTpuBaeMbIX (akTax W HAONIOACHUSIX, MpeaiaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

BBISIBIISATh ACPUIUTH MH(OPMAIUHU, JAHHBIX, HEOOXOJUMBIX JI PEIICHUS
MOCTaBJICHHOW 3a/1a4u;

BBISIBIIATH MPUYUHHO-CIICJICTBEHHBIE CBS3U TPH H3YYCHHH OMOJIOTHYCCKUX
SBJICHMA W TIPOIIECCOB, JIENIaTh BBIBOJBI C HCIIOJIH30BAHUEM JICIYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUN MO aHAJIOTHH, (POpMYIUpPOBATH
TUIOTE3bI O B3AUMOCBSI3AX;

CaMOCTOATENIbHO BBIOMpATh CIOCOO pElIeHHUs Y4eOHOW OMOJIOrHYecKOu
3alayd  (CpaBHUBATh HECKOJBKO BAPUAHTOB pEUIEHUsS, BBHIOMpATh HamoOoJee
MOIXO/ISIIIIAN ¢ YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,

(GbOpMyIHUPOBAaTh BOIMPOCH], (UKCHUPYIOIMIAE pPa3pblB MEXKIY pPEaTbHBIM H
JKEIaTCIIbHBIM COCTOSTHHEM CHTYallud, 00bEKTa, U CAMOCTOSTEIPHO yCTaHABINBATh
HCKOMOE U JIAaHHOE;

dbopMupoBaTh THUIOTE3Y 00 HMCTUHHOCTH COOCTBEHHBIX  CYXKICHHH,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHECHUE;

IPOBOANTH TI0 CAMOCTOSITENIFHO COCTaBICHHOMY IIJIaHy HAOJIIOACHHE,
HECJIO)KHBIM  OMOJIOTUYECKUN HSKCIIEPUMEHT, HEOOJIbIIIOE HCCIe0BaHUuEe 10
YCTAaHOBJICHUIO OCOOEHHOCTEH OHOJOrMYecKoro oObekTa (Tpoliecca) M3ydeHus,
MPUYUHHO-CJICICTBEHHBIX CBSI3ed W 3aBUCUMOCTEH OHMOJIOTMYECKHX OOBEKTOB
MEXy cOOO0M;

OIICHMBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTHh WH(OPMAITUIO, TIOTYyUYCHHYIO
B X0/JI¢ HAOFOACHUS M SKCIICPUMCHTA,

CaMOCTOATENEHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOIOJCHUS, IKCIIEPUMEHTA, BJIAJIETh WHCTPYMEHTAMHU OIICHKHU
JIOCTOBEPHOCTH TIOJTYYEHHBIX BBIBOJOB U 0000IICHUI;

MPOTHO3UPOBATh BO3MOXHOE JajbHEHINIEE pPAa3BUTHE  OWOJOTHYCCKUX
MIPOIIECCOB U UX TMOCJEICTBUS B AaHAJIOTMYHBIX WM CXOIHBIX CUTYAIMsIX, a TAKKE
BBIJIBUTATH MPEIOJIOKEHUS 00 X Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

3) pabdora ¢ ungopmaunmeii:



MPUMEHSTh PA3JTUYHBIE METOJbI, HHCTPYMEHTHl M 3alPOCHl MPU TIOWCKE H
otOope Omoyorndeckor WHGOPMAIMKA WM JAaHHBIX W3 HCTOYHUKOB C Y4YETOM
MPEIOKEHHOW y4eOHOM OMOJIOTUUECKOH 3a/1auu;

BBIOWpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
OnonornuecKyo HHPOPMAITHIO PA3TMYHBIX BUAOB U (HOPM IIPEICTABICHHUS;

HaXOJUTh CXOJHBIC APTYMEHTHI (MOATBEPKIAIONINE WA OMPOBEPTAIOIIIHEC
OJIHY ¥ TY K€ HJICI0, BEPCHUIO) B PA3IMUHBIX HH(POPMAITMOHHBIX UICTOYHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TPEACTABICHUS
uHPOpMAIIMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH,
JTuarpaMmMaM#, THOUM rpaduKoi 1 UX KOMOMHAIIMSIMH,

OIICHWBATh HAAEKHOCTh OHMOJOTHYECKON WH(POPMAIMKA 110 KPUTEPHUSIM,
MPEIOKCHHBIM YUUTEIIEM WU COPMYITHUPOBAHHBIM CaMOCTOSTEIBHO;

3allOMHHATHh U CUCTEMATU3UPOBATh OUOJIOTHYECKYI0 HH(OPMAITHIO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

1) o0menmue:

BOCIIPUHUMATH U (hOPMYJTUPOBATH CYXKICHHUS, BBIPAXKATh SMOITUU B MIPOIIECCE
BBITIOJTHCHUS PAKTHYECKHUX U 1a00paTOpHBIX PaboT;

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

pacrio3HaBaTh HeBepOaJlbHBIC CpEJACTBA OOIEHUs, ITOHUMATh 3HAYCHHUE
COIIMAJIBHBIX 3HAKOB, 3HATh M PACMO3HABaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlM U CMSITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHMUMATh HAMEPCHMsI IPYTHX, MPOSBIATH YBAXKUTEIHHOE OTHOIICHHE K
cobeceTHUKY 1 B KOPPEKTHOM hopme (hopMyITHpOBaTh CBOM BO3PAKCHHUS;

B Xoje jauajgora W (WIM) IHUCKYCCHH 3aJaBaTh BOIPOCHI IO CYIIECTBY
oOcyxmaemMoli OMOJIOTMYECKOW TEMbl M BBICKA3bIBATh WJCH, HAIICIICHHBIE Ha
pelieHre OMoJI0rnYecKoM 3a1auu U MojiiepKaHue 0J1aroKenaTeIbHOCTH OOIIEHNS,

COTIOCTaBJISATh CBOU CYXKIICHHSI C CYXACHUSAMHU JAPYTHX YYACTHHKOB JHAIIOTA,
OOHapyXKUBaTh PA3JININE U CXOJICTBO MMO3UITUI;

MyOJIMYHO TIPEJCTaBIIATh PE3yJIbTaThl BBIMOJIHEHHOTO OHOJIOTHYECKOTO
OTbITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOCKTA);

CaMOCTOSATENILHO BBIOMPAaTh (opMaT BBICTYIUIGHUS C YYETOM  3amad
MPE3EHTAIlMA U OCOOCHHOCTEH ayJAUTOPHUU M B COOTBETCTBUU C HUM COCTABIISITH
YCTHBIC U TMCbMEHHBIE TEKCTHI C UCTIOIB30BAHIEM HILTIOCTPATUBHBIX MaTEPUATIOB.

2) coBMeCTHaA 1eATeJIbHOCTD:

MMOHMUMAaTh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThl MpPU PEIICHUH KOHKPETHOW OHOJOTMYEeCKOM MpoOsieMbl, 00OCHOBLIBATH
HEO0OXOIMMOCTh MPUMEHEHHUS TPYMIOBBIX (OPM B3aUMOJCHCTBUS MPU PEIICHUU
MOCTABJICHHON y4eOHOM 3a1a4H;



NpPUHUMATh 1I€b COBMECTHOW JEATENbHOCTHU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS TI0 €€ MOCTIKCHHIO: PACIPENeIATh POJH, JOTOBAPUBATHCSA, 0OCYKIATh
MIPOIIECC U Pe3yabTaT COBMECTHOW pabOThI, YMETh 0000IIaTh MHCHUS HECKOJIBKHIX
JIOJIE, TPOSBISATH TOTOBHOCTh  PYKOBOJWTH,  BBINOJHATH  IMOPYYEHHS,
MOAYUHSATHCS;

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, ONPEEISITh CBOIO POJb (C
Y4ETOM TPEANOUYTCHU M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCIHCTBUS),
pacmpenensarTh 3aJadyd MEXKIy 4WICHaAaMU KOMaHIbl, y4acTBOBaTb B TI'PYNIOBBIX
dbopmax paboThl (00Cyk ACHUSA, 0OMEH MHCHUSMU, MO3TOBBIC IITYPMbI U UHBIC);

BBITNIOJIHATH CBOIO YacTh PadOThI, JOCTUTATh KAYECTBEHHOTO pPE3yJibTara o
CBOEMY HAIpaBJCHUIO U KOOPAUHUPOBATH CBOM JCUCTBUS C APYTMMHU YICHAMHU
KOMaH/Ibl;

OIICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOUIMI TPOIYKT MO KPUTEPHUSM,
CaMOCTOSITEJIbHO chopMyITUPOBAaHHBIM Y4aCTHUKaAMHU B3aMMO/ICUCTBUA,
CpaBHUBATh PE3YyJIbTaThl C UCXOAHOM 3a/aueil U BKJIAJ KaXKJOTO YjieHa KOMaH]Ibl B
JIOCTUKEHUE PE3yJIbTaTOB, pa3AeiisiTh cPepy OTBETCTBEHHOCTH U MPOSIBISATH
TOTOBHOCTH K MPEIOCTABICHUIO OTUYETA MEpe] TPYMIIION;

OBJIaJIETh CUCTEMOM YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JICHCTBUM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLIMAIBHBIX HABBIKOB W 3MOILMOHAIBHOTO
MHTEJUIEKTa 00yYaroIINXCA.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJIsl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
UCIOJIB3YSl OMOJNIOrMYECKUE 3HAHUS;

OPUEHTHPOBAThCSI B PA3IMUYHBIX  MOAXOJAX  TMPUHATUS  peIIeHUH
(MHOWBUIYaTbHOE, IPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUA TPYIIION );

CaMOCTOSITENTFHO COCTaBJISATh AJITOPUTM PEIICHUs 3aAadd (WM €ro 4acTh),
BBIOMpATh CIOCOO pelieHus ydeOHOM OHOJIOTMYecKo 3amadyu ¢ y4€ToM
UMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBATh
IpeUIaraéMble BapMaHThl PELICHU;

COCTaBJIAITh IUIAH JAEWUCTBUN (TUIaH peanu3alii HaMEYEHHOTO alropuTMa
pelleHus), KOPPEeKTUPOBAaTh MPEAJOKEHHBI aJIrOpUTM C YUYETOM MOJIy4YEHHUs
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 M3ydaeMOM OHOJIOTrHYeCKOM OOBEKTE;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHM;

JlaBaTh OLIEHKY CUTYalluH U Mpeajiarath IiaH €€ N3MEHEHUS;



YYUTBHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb
OpU peuieHuH Y4yeOHOM OHMOJOTHYEeCKOW 3aJauu, aJanTUpPOBaTh pEUICHHE K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

OOBSICHATH  NPUYMHBI  JIOCTHKEHUS  (HEAOCTHMXKEHMs)  pe3ysIbTaToB
NESATEIbHOCTH, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, YMETh HaXOAWUTh
ITIO3UTUBHOE B NMPOU3OILIEANIEH CUTYallNH;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHMBAaTbh COOTBETCTBHE pe3yJIbTaTa LICJIA U yCIOBUSAM;

pasnuyarh, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU AMOLIUSMU M SMOIUSIMU
APYTHX,

BBISIBJISITH M QHAJIM3UPOBATH IPUUMHBI SMOLIUM;

CTaBUTb C€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaThb MOTHUBBI U HAMEPEHUS
ApYTOro,

pEeryaupoBaTh Coco0 BBIPAXKEHUS IMOLIM.

IIpunsaTHe ceds U APYrux

OCO3HAaHHO OTHOCHUTBCA K APYTrOMY YEJIOBEKY, €T0 MHEHHIO;

pU3HaBaTh CBOE IPABO HA OLUIMOKY U TaKO€ e MpaBo JAPYyroro;

OTKPBITOCTh ce0e U IpyrHuM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJINPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHHBEPCAJbHBIX YYEOHBIX PETYJISTUBHBIX JEWCTBUIA,
KoTopasi oOecneunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU
(BHYTpEHHSISI HO3ULIUS IMYHOCTH ), U dKU3HEHHBIX HABBIKOB JIMYHOCTHU (YTIPaBJICHUS
co00¥, CaMOIUCITUTIIINHBI, YCTOWYHUBOTO MTOBEJICHUS).

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaTbl OCBOEHUS MPOrpamMMbl MO OHOJIOTMH K KOHILY
oOyueHus ¢ 5 knacce:

XapaKTepu30BaTh OMOJOTHI0O KAaK HAyKy O JHBOW TMpHUPOJ]E, HA3bIBaTh
MPU3HAKH KUBOTO, CPABHUBATH OOBEKTHI )KUBOU U HEKUBOW TIPUPOJIBL;

NEPEUNCsATh MCTOYHMKM OHMOJOTMYECKHMX 3HAHUM, XapaKTepu30BaTh
3Haue€HWE OMOJOTMYECKUX 3HAHUM IS COBPEMEHHOTO 4YeJOBeKa, Mpogeccuw,
CBsI3aHHBIE ¢ Omonorueit (4-5 mpodeccuii);

MPUBOJUTH MPUMEPHI BKJIaJa poccuiickux (B Tom umcie B. U. BepHaackuii,
A. JI. UmxeBckuii) u 3apyOexHbIXx (B TOM umcie Apuctorens, Teodpacr,
['unnokpar) yu€HbIX B pa3BUTHE OUOJIOTUY;

UMETh TMPEACTABICHHE O BAXKHEUIIUMX OWUOJOTMYECKUX Mpoleccax M
ABJICHUSIX: MHUTAHUE, JbIXaHWE, TPAHCIOPT BEIIECTB, Pa3qPaKUMOCTh, POCT,
pa3BUTHE, IBUKECHHE, PA3MHOKEHUE;



MPUMEHSTH OUOJIOTUYECKHUE TEPMUHBI U TIOHATHS (B TOM YHUCJIE: KUBBIE Tea,
OWOJIOTHSA, DJKOJIOTHS, IMTOJOTHS, AaHATOMUA, (U3HOJOTHSA, OHOJOTHYECKAs
CUCTEMAaTHKa, KJIETKa, TKaHb, OpraH, CHCTEeMa OpPraHOB, OpTaHU3M, BHPYC,
JBIKEHUE, TUTaHuE, (POTOCUHTE3, JbIXaHUE, BBIACICHUE, Pa3apakUMOCTh, POCT,
pa3MHOXKEHHE, pa3BUTHE, cpeJa OOWTaHWs, MPUPOJHOE  COOOUIECTBO,
HNCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUU C TIOCTABJIICHHOW 3amadeil U B
KOHTEKCTE;

paznuyaTh TO BHEIIHEMY BHUAY (M300paKeHUsIM), CXE€MaM U OIMUCAHUSIM
JOSIIGPHBIE W AJIEpHBIE OPTraHU3MbI, PA3IMYHbIE OUOJIOTHYECKUE OOBEKTHI:
pacTeHusi, JKUBOTHBIX, TpHUOBI, JMIIAWHUKK, OaKTepuu, MPUPOIHBIE U
WUCKYCCTBEHHBIC COOOIIECTBA, B3aMMOCBSI3M OPTaHU3MOB B TPUPOJHOM U
UCKYCCTBEHHOM COOOIIECTBaX, MpeAcTaBuTeNneit Gropbl U ¢ayHbl NPUPOIHBIX 30H
3emun, JaHAmMA(TH TPUPOAHBIC U KYJIbTYPHBIC,

MIPOBOJIUTH OMHCAHUE OpraHu3Ma (pacTeHUs, XKUBOTHOTO) IO 3aJIAHHOMY
IJIaHy, BBUICIATh CYIICCTBEHHBIE TPU3HAKKM CTPOCHUS W TIPOIECCOB
KU3HEICATSIILHOCTH OPTaHU3MOB, XapaKTEPH30BaTh OPTaHU3MbI KaK TeJla KUBOU
NPUPOABI, TIEPEUUCHIATH OCOOCHHOCTH  pPACTCHUM, JKHBOTHBIX, TPHUOOB,
JUIIAHUKOB, OAKTEPHUIl U BUPYCOB;

packpbIBaTh MOHSATHE O cpene oOuTaHus (BOJAHOW, Ha3eMHO-BO3IYIIHOM,
MTOYBCHHOM, BHYTPHOPTAaHU3MEHHOMH ), YCIIOBHUSIX CPEIbI OONTAHWS;

MPUBONUTH MPUMEPHI, XapaKTEPHUIYIOITUE PUCIIOCOOIEHHOCTh OPTaHU3MOB K
cpenie 00uTaHusl, B3aMMOCBS3U OPraHU3MOB B COOOIIECTBAX;

BBIICNISATh OTJIMYUTENbHBIC TIPU3HAKU TPHUPOAHBIX U HUCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTHUPOBATh OCHOBHBIC TIpPaBWJIa TOBEICHHS YEIOBEKA B TPHPOAC H
OOBSCHATH 3HAYCHHE MPUPOTIOOXPAHHON JEATESITLHOCTH YEIOBEKa, aHATM3UPOBATH
rJI00aJIbHBIE DKOJIOTHYECKUE TIPOOIIEMBI;

PacKpbIBaTh POJIb OMOJIOTUU B MMPAKTHUECKOU JIEATETLHOCTH YEJIOBEKA;

JEMOHCTPUPOBATh Ha KOHKPETHBIX NPHUMEpPax CBs3b 3HAHWNA OWOJOTHH CO
3HAaHHSAMHU TI0 MaTeMaTHKe, MPEAMETOB TYMAaHHTAPHOTO IUMKIA, Pa3IUYHBIMU
BUJIaMU UCKYCCTBA,

BBITIOJIHATh MPAKTUYECKUE Pa0O0Thl (MTOUCK MH(OPMAIIMU C UCTOIB30BAHUEM
pa3IUYHBIX HCTOYHHMKOB, OMHCAaHWE OpraHu3Ma 10 3aJaHHOMY IUIaHy) U
nabopatopHble paboThl (paboTa ¢ MHUKPOCKOIIOM, 3HAKOMCTBO C pPa3JIMYHBIMU
croco0aMu U3MEPEHUs U CPABHEHUS )KUBBIX O0OBEKTOB);

MPUMCHITh METOJbI Ouojoruu (HaOJIOACHUE, ONHUCAHHUE, KiIacCUpUKAIINS,
U3MEpPEHUE, IKCIIEPUMEHT): MMPOBOIUTH HAOIIIOICHHSI 32 OpraHU3MaMu, OMUCHIBAThH
Onosloruyecknue OOBEKTHI, MPOLECCHl W SBJICHHS, BBINOJHATH OHOJIOTHYSCKHUI
PUCYHOK U U3MEpPEHHE OUOJOTUUYECKUX OOBEKTOB;



BJIa/IeTh MprUEMaMu pabOThI C JTYIOM, CBETOBBIM U LIU(PPOBBIM MUKPOCKOTIAMHU
P pacCMaTPUBAHUU OUOJIOTMUYECKUX 0OBEKTOB;

coOmoaaTk mpaBwia 0e30MacHOro Tpylda npu padboTe ¢ y4dyeOHBIM U
7ab0paTOpHbIM  00OpYAOBaHUEM, XWMHUYECKOW TIOCYJOM B COOTBETCTBUU C
WHCTPYKIUSIMU HA YPOKE, BO BHEYPOUHOU JEATEIBHOCTH;

UCIIONb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY 1O OMONOrUM, CIPaBOYHbIE MaTepuaibl, pecypcel UHTEpHETA;

co37aBaTh IMHUCbMEHHBIE M YCTHBIE COOOUIEHUS, HWCIOJIb3Ys MOHSATUHHBIN
anmnapar U3y4aeMoro paszjesna OuoJIOruH.

[IpeameTHble pe3yibTaThl OCBOEHUS MPOrpamMMbl MO OHOJIOTMH K KOHILY
oOy4eHwus 6 6 Knacce:

XapaKTepu30BaTh OOTAHUKY KaK OMOJIOTUYECKYIO HAyKy, €€ pa3/eibl U CBS3U
C IpYyTrUMHU HayKaMU U TEXHUKOM;

MPUBOJUTH NMPUMEPHI BKiIaia poccuiickux (B ToM uncie B. B. [Jokyuaes, K.
A. Tumupszes, C. I'. HaBamun) u 3apy0exxHbiXx yu€HbIX (B ToM uucie P. ['yk, M.
Manbsnuru) B pa3BUTHE HAYK O PACTCHHSIX;

MPUMEHSTh OMOJIOTHYECKHE TEPMHUHBI M MOHATHS (B TOM yucie: OOTaHUKa,
pacTuTelbHas KJIETKA, pACTUTENIbHAS TKaHb, OPTaHbl PACTEHUIl, CUCTEMa OPTraHOB
pacTeHusl: KOpeHb, MOOEr MOYKa, JUCT, BUJIOM3MEHEHHBIE OpraHbl, BETOK, IO/,
CeMs, PaCTUTENIbHBIA OpPraHW3M, MUHEpAIbHOE MHUTAHHE, (POTOCHUHTE3, JbIXaHHE,
pOCT, pa3BUTHE, DPA3MHOKEHHWE, KIOH, pa3IpaXuMOCTh) B COOTBETCTBUU C
IIOCTABJICHHOMW 3a/1aueil U B KOHTEKCTE;

ONKCHIBATH CTPOEHUE M KU3HEIAEATEIbHOCTh PACTUTEIBHOIO OpraHu3Ma (Ha
IIPUMEPE MOKPHITOCEMEHHBIX WM IIBETKOBBIX ): MOIVIOLIEHUE BOABI U MUHEPAJIBHOE
NUTaHue, (POTOCHUHTE3, JAbIXaHUE, TPAHCHOPT BELIECTB, POCT, PA3MHOXKEHUE,
pa3BUTHE, CBSI3b CTPOEHUS] BETETATUBHBIX U T€HEPATUBHBIX OPTraHOB PACTEHUH C HX
GYHKITUSAMH,

pas3nuyaTh W OINMUCHIBaTh KUBbIE U TepOapHble SK3EMIUIIPbl PACTEHUN IO
3aJlaHHOMY TIUIaHy, YacTW pacTeHUH MO H300paXKEHUsIM, CXEMaM, MOJENsM,
MYJISKaM, pelbe(pHbIM TaOIuIaMm;

XapaKTEepU30BaTh NPU3HAKU PACTEHUH, YPOBHU OPraHU3al[MU PACTUTEIBLHOTO
OpraHu3Ma, YacTH PACTEHMM: KIETKH, TKAHW, OpraHbl, CUCTEMBI OpPraHOB,
OpraHu3M;

CpPaBHUBATh PACTUTENIbHbIE TKAHU U OPTaHbl pACTEHUN MEXAY COOOM;

BBINIOJIHATh TPAKTUYECKUE M JIaDOpaTOpHbIE pPadOTHl MO MOPQOJIOTUH U
buznonoruu pacTeHWii, B TOM 4uCie pabOThl C MHUKPOCKOIIOM C IMOCTOSIHHBIMU
(pukcupoBaHHBIMM) WU BpPEMEHHBIMH MHKpPOIpENnapaTaMH, HCCIEI0BaTEIbCKUE
paboThI C UCTIOIB30BAHUEM MMPUOOPOB U HHCTPYMEHTOB ITU(GPOBOI TabOpaTOpUU;



XapaKTEPU30BaTh MPOIECCHI JKU3HEACATEIPHOCTA PACTEHUN: TOTJIONIEHUE
BOJBI 1 MUHEpAIbHOE NMUTaHUE, (POTOCHHTE3, NBIXaHHUE, POCT, PA3BUTHE, CIIOCOOBI
€CTECTBEHHOTO M HCKYCCTBEHHOTO BETETAaTUBHOTO Pa3MHOXKEHHUS, CEMEHHOE
pa3MHOXKeHHe (Ha MpUMepe MOKPHITOCEMEHHBIX, U [IBETKOBBIX );

BBISIBIISATh IPUYMHHO-CJICICTBEHHBIE CBSI3U MEXAY CTPOCHUEM U (QYHKIMSIMU
TKaHEW U OPraHOB PACTCHUM, CTPOCHUEM U KU3HEICSITEIbHOCTHIO PACTEHUM;

KJIacCU(DUIMPOBATH PACTEHUS U MX YACTH TI0 PA3HBIM OCHOBAHUSIM;

OOBSCHATH POJb PACTEHUUW B TMPUPOJIE M KUZHU YEJIIOBEKAa: 3HAUCHHE
dboToCcHUHTE3a B MPUPOJIC U B KU3HU YEJIOBEKA, OMOJIOIrMYECKOE M XO3SIICTBEHHOE
3HAYCHUE BHUJIOM3MEHEHHBIX TMOOErOB, XO3SMCTBEHHOE 3HAYCHHE BEreTaTHBHOTO
Pa3MHOXEHUS;

MPUMEHATh TIOJYYCHHBIC 3HAHUS JUISl BBIPAIIMBAHUS W Pa3MHOKCHHUS
KYJIbTYpHBIX PaCTCHUMH;

UCII0JIb30BaTh METOJIbI OMOJIOTUM: MPOBOJUTH HAOJIOJICHUS 32 PACTCHUSIMU,
OIMMCHIBATh PACTCHUS M WX YACTH, CTABUTH MPOCTEHIITNE OMOJIOTMYECCKUE OTBITHI U
IKCIIEPUMEHTHI;

coO0aTh MpaBujia 0E€30MacHOTO TpyJa Mpu padboTe € Yy4yeOHBIM H
7a00paTOpHBIM  O0OpYAOBaHUEM, XWMHUYECKOW TIOCYJOM B COOTBETCTBUU C
UHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOM JIEATEIHLHOCTH;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPHMEpPAx CBs3b 3HAHWN OWOJOTUH CO
3HAHHMSMU 10 MaTeMaTHKe, Teorpaduu, TEXHOJOTUH, TPEIMETOB TYMaHUTAPHOTO
[IMKJIa, Pa3JTMYHBIMU BUJIAMU UCKYCCTBA,

BIaAeTh  npuéMaMu  paboThl C  OWoJoTMYecKOoW  MHGPOpPMAIIUEH:
dbopMyIHMpOBaTH OCHOBAHMS JIJI U3BJICUCHUS UM 00001meHus HHGOPMAIIUHA U3 JBYX
HMCTOYHHUKOB, TIPEOOPa30BBIBATh MH(OPMAIIMIO M3 OHOW 3HAKOBOW CHCTEMBI B
ApYry1o;

co37aBaTh IMHUCbMEHHBIE M YCTHBIE COOOIIEHUS, HWCIOJb3YS MOHSTUHHBIMN
anmapar “u3y4aeMoro pasjesna OuoJIOTHH.

[IpeameTHBIC pE3ynbTaThl OCBOCHUS IMPOTPAaMMBI 1O OHOJIOTHMH K KOHILY
oOyueHus ¢ 7 Kaacce:

XapaKTepU30BaTh 300JIOTHIO KaK OMOJOTUYECKYIO HAyKy, €€ pa3ieibl U CBI3b
C IPpyTUMH HayKaMH U TEXHUKOW;

XapaKTEePU30BaTh MPUHITUITHI KITACCH(PUKAIINU )KUBOTHBIX, BUJT KAK OCHOBHYIO
CUCTEMATHYCCKYIO0 KaTETOPHIO0, OCHOBHBIC CHCTEMATHYECKHE TPYIIBI YKHBOTHBIX
(mpocTelimre, KUIICYHOIOJIOCTHBIC, IIOCKHE, KPYTJble M KOJbYaThie YEPBH,
YICHUCTOHOTHE, MOJUTIOCKH, XOPIOBbIC);

MPUBOJUTH IPUMEpPHI BKIaaa poccuiickux (B Tom uucie A. O. KoBaneBckuii,
K. U. Ckpsabun) u 3apyoexsbix (B Tom uucie A. Jlerenryk, XK. KioBne, O.
['exkenb) yU€HBIX B pa3BUTHE HAYK O JKUBOTHBIX;



MPUMEHSATh OMOJIOTUYECKHE TEPMUHBI M TIOHSTHS (B TOM YHWCIE: 300JIOTHSI,
9KOJIOTHUS KUBOTHBIX, JTOJOTHS, Majie0300JI0THs, CHCTEMAaTWKa, I[apCTBO, THII,
OTpsil, CEMEHCTBO, pOJ, BHUJ, >KHUBOTHAs KJIETKA, J>XWUBOTHAs TKaHb, OpPraH
KUBOTHOTO, CHUCTEMbl OpPraHOB J>KUBOTHOTO, >KUBOTHBIM OpraHu3M, IUTaHUE,
JbIXaHUEe, POCT, Pa3BUTHE, KpOBOOOpAIeHHWE, BBIJECICHHE, OMOopa, IBHKEHUE,
pa3MHOXKEHUE, NApTEHOTEHE3, pa3apaKUMOCTh, peQIeKC, OpraHbl YyBCTB,
MOBEJICHHE, Ccpela OOWTaHUsA, MNPUPOJHOE COOOIIECTBO) B COOTBETCTBHM C
MOCTAaBJICHHOMU 3a/1aueil U B KOHTEKCTE;

pacKpbIBaTh 00IIME MPU3HAKU KUBOTHBIX, YPOBHU OpraHU3aIMK >KUBOTHOTO
OpraHu3Ma: KJIETKHU, TKAaHU, OpraHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

CpaBHUBATH KUBOTHBIC TKAHU M OPTAHbBI )KUBOTHBIX MEXITY COOOM;

OTKCHIBaTh CTPOCHUE U KU3HEACITEILHOCTD dKUBOTHOTO OpPraHU3Ma: O1opy U
JBIKEHUE, TUTAaHUE U TTUIIEBApEHHE, IbIXaHUE U TPAHCIIOPT BEIIECTB, BhICICHUE,
PEryJISILMIO U TOBEACHHE, POCT, PA3MHOKEHUE U Pa3BUTHE;

XapaKTepU30BaTh MPOIECCHl JKU3HEICATENIbHOCTH >KUBOTHBIX H3YYaeMbIX
CHUCTEMATHYCCKUX TPYII: JBIKCHHUE, MHUTAHWE, JBIXaHWE, TPAHCIIOPT BEIIECTB,
BBIJICTICHHE, PETYIIALINIO, TOBEICHNE, POCT, Pa3BUTHE, PA3MHOXKECHHUE;

BBISIBIIAITH ~ NPUYUHHO-CIICJICTBEHHBIE ~ CBA3M  MEXIY  CTPOCHHUEM,
KU3BHENIEATCIbHOCTRIO M Cpelod  OOMTaHMsI  KMBOTHBIX  H3Y4YaeMbBIX
CUCTEMATHYCCKUX TPYTIIT;

pasnuyaTh M OIMMCHIBATH JKMBOTHBIX HM3Yy9aeMbIX CHUCTEMATHYCCKUX TPYIIIL,
OTJICJIbHBIE OpraHbl M CHUCTEMBl OPraHoOB IO CXE€MaM, MOJIETSIM, MYJIsKaM,
penbedHBIM TaOIUIAM, TIPOCTEHIITUX — TIO U300PAKEHUSIM;

BBISIBJISAITh MPU3HAKKM KJIACCOB UJICHUCTOHOTHMX M XOPJOBBIX, OTPSIOB
HACEKOMBIX M MJICKOTIHTAOIINX;

BBINIOJIHATh TMPAaKTHUYECKUE U J1a00OpaTopHble padoThl N0 MOpP(OJIOTrHH,
aHATOMHH, (PU3MOJIOTMM U TIOBEJECHUIO >XKUBOTHBIX, B TOM 4YHUCJIE pabOTHl C
MUKPOCKOIIOM  C  TIOCTOSHHBIMU  ((DUKCHPOBAHHBIMH) U  BPEMEHHBIMU
MUKpOTIpenapaTaMu, UCCIEI0BaTEIbCKUE PAOOTHI C HCTOIB30BAaHUEM MPHUOOPOB U
WHCTPYMEHTOB LU POBOIL J1abopaTopuu;

CpPaBHUBATh  TPEACTABUTEIICH  OTHEIBHBIX  CHCTEMAaTHYECKUX  TPYIII
YKUBOTHBIX U JIeJIaTh BHIBOJIbI HA OCHOBE CPABHEHUSI,;

KJIacCU(UIIMPOBATH KUBOTHBIX HA OCHOBAHUH OCOOCHHOCTEH CTPOCHUS,

ONKCHIBATh YCJIOXHEHHE OpTaHW3aIlMM JKUBOTHBIX B XOJ€ DBOJIOIUHU
’KUBOTHOT'O MHpa Ha 3eMJI€;

BBISIBIIATH YEPTHI TMPHUCIOCOOJICHHOCTH J>KMBOTHBIX K Cpele OOuTaHwus,
3HAYEHUE IKOJOTUIECKUX (hAaKTOPOB JIJIsl FKUBOTHBIX;

BBISIBIIAITH B3aUMOCBSI3M JKMBOTHBIX B TPUPOJIHBIX COOOIIECTBAX, IEMHU
MTUTaHUS;



yCTaHABIMBAaTh B3aUMOCBSI3M JKMBOTHBIX C pacTEeHUsIMH, TIpubamu,
JUIIaRHUKaMU U OaKTepUsSMHU B IPUPOJIHBIX COOOIIECTBAX;

XapaKTEpU30BaTh  JKUBOTHBIX  MPUPOJHBIX 30H  3€MJIHM, OCHOBHBIE
3aKOHOMEPHOCTH PaCIpOCTPAHEHUS KUBOTHBIX IO TUIAHETE;

PacKpbIBaTh POJIb )KUBOTHBIX B IPUPOJIHBIX COOOIECTBAX;

packppiBaTh pPOJb JOMAalIHUX W HENPOIYKTUBHBIX >KHUBOTHBIX B JKH3HU
YEJIOBEKa, pOJIb IMPOMBICIOBBIX MHBOTHBIX B XO3SHMCTBEHHOM JAESTENbHOCTU
YeJIOBEeKa U €ro MOBCEIHEBHOM KU3HU, OOBIACHITH 3HAYECHUE KUBOTHBIX B IPUPO/IE
Y KU3HU YEJIOBEKa;

UMETH IMPEICTABICHUE O MEPOIPHUATUAX IO OXPaHE KUBOTHOTO MUPA 3eMJIH;

JEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEpaxX CBA3b 3HAHUW MO OMOJIOTHH CO
3HAaHUSAMHU 0 MaTeMaTuke, (Pu3uKe, XMMUHU, Teorpaduu, TEXHOJIOTUH, TTPEIMETOB
I'YMAaHUTAPHOTO UKJIOB, Pa3JIMYHBIMU BUJAMU UCKYCCTBA;

UCIIOJIb30BaTh METO/bI OMOJIOTUU: MPOBOAUTH HAOMIOJCHUS 3a >KMBOTHBIMH,
OMKCHIBATh KUBOTHBIX, UX OPraHbl M CHUCTEMBl OPraHOB; CTABUTh MPOCTEHIIHE
OMOJIOTMYECKUE OMBITHI U SKCIIEPUMEHTHI;

coO0aTh MpaBujia 0E€30MacHOTO TpyJa Mpu padboTe € Yy4yeOHBIM H
71a00paTOpHBIM 00OPYJOBaHMEM, XHMHUYECKOM IMOCYJOW B COOTBETCTBUHM C
WHCTPYKLUSMHU HA YPOKE U BO BHEYPOUYHOU JEATEIBbHOCTH;

BJIAJETh NpuUE€MaMHu padoOThl ¢ MHPoOpMauuen: (popMyIMpoBaTh OCHOBAHUS
JUIS. M3BJICUCHUST U 00001eHusT nHGOpMallui U3 HECKOJIbKUX (3—4) MCTOYHUKOB,
peoOpa3oBbIBaTh MHPOPMALINIO U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh IMHUCHMEHHbIE M YCTHBIE COOOIIEHUS, HCIOJIb3Ys MOHATHIHBIN
anmapaT M3ydyaeMoro pasjena OHOJOrMHM, CONPOBOXKIATh  BBICTYILJICHHUE
npe3eHTaIuel ¢ y4€ToM 0COOCHHOCTEH ay TUTOPUU 00YyUarOIIUXCSl.

[IpeameTHble pe3ynbTaTbl OCBOEHUS MPOrpamMMbl MO OHOJOTMH K KOHILY
oOyueHnus ¢ 8 Knacce:

XapaKTepu30BaTh HAyKM O YEJOBEKE (AHTPOIOJIOTHIO, aHATOMHIO,
(GU3HOIOrHI0, MEIULIMHY, TUTHEHY, SKOJIOTHIO YEJI0BEKa, ICUXOJIOTHUIO) U UX CBSI3H
C IPYTMMH HayKaMH U TEXHUKOW;

OOBSACHATH TMOJIOKEHUE 4YEJIOBEKa B CHCTEME OPraHMYeCKOro MHpa, €ro
IPOUCXOXKJIECHNUE, OTIMYMS 4YEJOBEKa OT >KMBOTHBIX, HPUCIIOCOOJIEHHOCTh K
pa3IMYHBIM SKOJIOTHYECKUM (DakTopaMm (UeTOBEUYECKHE pachl U aJalTUBHBIC THIIBI
J0JIeM ), pOICTBO YEIOBEUECKUX Pac;

NPUBOAUTH MPUMEPHI BKJIaga poccuiickux (B Tom uucie . M. Ceuenos, U.
[1. [TaBnoB, U. 1. MeunnkoB, A. A. Yxrtomckuii, I1. K. AnHoxuHn) u 3apy0OexHbIX (B
toM uuciae Y. ['apseii, K. bepuap, JI. Ilactep, U. JlapBuH) y4€HBIX B pa3BUTHE
IIPEICTABICHUN O MPOUCXOXKACHUHN, CTPOCHHH, KU3ZHEIEATECIbHOCTH, ITOBEICHNUH,
HKOJIOTUU YEJIOBEKa,



OPUMEHATH OMOJIOTUYECKHE TEPMUHBI U MOHATHUS (B TOM YHCIIE: [IUTOJIOTHS,
TUCTOJIOTHSI, aHATOMUS YeJIOBEeKa, (PU3UOJIOTHSI YeJIOBeKa, TUTHEeHA, aHTPOIOJIOT U,
HKOJIOTHUS YeJIOBEKa, KJIETKa, TKaHb, OPTaH, CUCTEMA OPraHOB, UTAHUE, JAbIXaHUE,
KpoBoOOpalieHre, OOMEH BEIIeCTB M IMPEBpalleHHEe SHEPIuH, IBUKEHUE,
BBIJICICHUE, POCT, pa3BUTHE, IMOBEJEHUE, Pa3MHOXKEHHUE, pPa3qPAKUMOCTD,
peryisiuusi, roMeocTa3, BHYTPEHHSA Cpela, HUMMYHHUTET) B COOTBETCTBHHM C
MIOCTAaBJICHHOW 3a/1a4eil U B KOHTEKCTE;

MIPOBOJIUTH ONMHUCAHHME MO BHEIIHEMY BUAY (M300pa)K€HHI0), cXeMaM OOIIUX
MPU3HAKOB OpraHM3Ma YeJIOBeKa, YPOBHEH €ro opraHu3alldu: KIETKH, TKaHWU,
OpraHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

CpPaBHUBATh KIETKM pPAa3HBIX TKAHEW, TPy TKaHEH, OpraHbl, CUCTEMBI
OpraHOB YEJIOBEKa; MPOLECCHl KUZHEAEATEIbHOCTH OpraHu3Ma 4eJIOBEeKa, JENaTh
BBIBO/IbI HA OCHOBE CPAaBHEHHS,

pasznuyaTth OWOJIOTMYECKM AaKTHBHBIE BEIIECTBA (BUTAMHUHBI, (EPMEHTHI,
TOPMOHBI), BBISIBISATH HUX POJIb B MpOLECCEe OOMEHa BEIIECTB M MPEBpAILLEHUS
DHEPIUu;

XapakTepu3oBaTb  OWOJOTMYECKHE  TPOIECChl: OOMEH  BELIECTB U
IIPEBPAILICHAE SHEPIUM, IHUTAHUE, IbIXaHWE, BBIIEJICHUE, TPAHCIIOPT BELIECTB,
JIBUKEHHE, POCT, pEryysiuus (QyHKUMNA, HUMMYHUTET, IOBEJEHHUE, pa3BUTHE,
pPa3MHOXEHUE YEJIOBEKA,

BBISIBJIAITh [TPUYHMHHO-CJIEICTBEHHBIE CBA3M MEXIY CTPOEHUEM KIIETOK,
OpPraHoOB, CUCTEM OpIraHOB OpraHu3Ma 4eJoBeKa W HUX QYHKIUSAMH, MEXIY
CTPOCHHEM, KHU3HEACSITEIbHOCTBIO U CPEeION OOMTaHUS YEIIOBEKa;

IPUMEHATh OMOJIOTUYECKUE MOJIENHN IS BBISIBIIEHUSI OCOOCHHOCTEN CTPOEHUs
Y (YHKIIMOHUPOBAHUS OPraHOB M CUCTEM OPTraHOB YEJIOBEKA,;

OOBSACHATh HEUPOTYMOPAJIbHYIO PETYJISILUI0 MPOLECCOB KU3HEAEATEIbHOCTH
OpraHU3Ma YeJIOBEKa;

XapaKTepu30BaTh U CpaBHMUBATh O€3yCIOBHbIE M YCIOBHBbIE pedieKchl,
HACJIEICTBEHHbIE M HEHACIEICTBEHHbIE MPOrpaMMbl MOBEACHUS, OCOOECHHOCTH
BBICIIIC HEPBHOM JEATEILHOCTH 4YEJIOBEKa, BHUIbI TOTPEOHOCTEW, MaMSITH,
MBIIJICHUS, PE€YU, TEMIIEPAMEHTOB, dMOLMN, CHA, CTPYKTYPY (YHKUIHOHAIBHBIX
CUCTEM OpraHu3Ma, HaITpaBJIEHHBIX Ha JNOCTH/KEHHE MIOJIE3HBIX
IPUCIIOCOOUTENIBHBIX PE3YJIbTAaTOB;

paznuyaTh  HACJIEJCTBEHHbIE M  HEHACHEACTBEHHblE (MH(EKUIMOHHBIE,
HenH(eKMOoHHbIe) 3a00JeBaHUsl  YElOBEKa, OOBACHATH 3HAYEHUE  Mep
PO HIIAKTUKY B IPEAYTIPEKICHUH 3a00JICBAaHUN YETOBEKA,;

BBITIOJIHATh TMPAaKTHUYECKUE U J1abopaTtopHbie paboThl 1O MOpP(OJIOTHH,
aHaTOMUM, (U3MOJOTMM M TIOBEJICHUIO YEJIOBEKa, B TOM 4YHCIEe pabOThl C
MUKPOCKOIIOM  C  TOCTOSHHBIMU  ((PUKCHPOBAHHBIMH) U  BPEMEHHBIMU



MUKpOIIpenapaTaMu, UCCIEA0BaTENbCKUE PAOOThI C HCIOIb30BAaHUEM MPHUOOPOB U
WHCTPYMEHTOB 1T (pOBOii TabopaTtopuw;

pemarb KauyeCTBEHHbIE M KOJIMYECTBEHHbBIE 3aJaud, HCIOJb3YysS OCHOBHBIE
MOKa3aTelld 3/I0pPOBbsl YEJIOBEKA, MPOBOJUTH PACUEThl U OLICHUBATH MOJyYCHHBIC
3HAYCHUS,

apryMEHTHUPOBAaTh OCHOBHBIC NMPUHIIUIBI 3I0POBOTO 00pa3a >KU3HHU, METObI
3al0UTBl U YKPEIUICHHWsS 3/J0pPOBbS 4YEJIOBEKA: COAJaHCHPOBAHHOE MHTAHUE,
COOJIIOJICHNE TPaBWJI JIMYHOM TUTHEHBI, 3aHATUS (U3KYJIBTYpO U CIOPTOM,
palMoHaNbHAs OpraHu3alusi TpyAa W TOJHOIEHHOTO OT/AbIXa, IO3UTUBHOE
HMOIMOHAIILHO-TICUXUYECKOE COCTOSIHHE;

UCIIONB30BaTh MPUOOpPETEHHbIE 3HAHUS M YMEHHUS I COOJIIOJIEHUS
30I0pOBOrO  o0pa3a KH3HU, COaJaHCHPOBAHHOTO MHTaHUA, (U3MUECKOMH
aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, JUII MCKIIOYEHHsS BpPEIHBIX IPHUBBIYEK,
3aBUCHUMOCTEH;

BJIAJETh MNpPUEMAMU OKa3aHWd NEPBOM IOMOIIM YEJIOBEKY IpU IOTEpe
CO3HAHUS, COJHEYHOM M  TEIUIOBOM  yJape, OTpaBJICHUHU, YTOIJICHUH,
KPOBOTEUEHHH, TpaBMax MATKUX TKaHEW, KOCTEW CKeleTa, OpraHoB 4YYBCTB,
0KOT'aX U OTMOPOKEHHUSIX;

JEMOHCTPUPOBATh HA KOHKPETHBIX IPUMEpax CBsI3b 3HAHUI HAYK O YEJIOBEKE
CO 3HAaHUSAMH TPEIMETOB €CTECTBEHHO-HAyYHOIO M TyYMaHUTAapHOTO IUKJIOB,
pa3NUYHBIX ~ BHJOB  HMCKYCCTBA,  TEXHOJIOTMM, OCHOB  0€30MacHOCTU
KU3HEACSATEIbHOCTU, (PU3UUYECKOMN KYJIbTYPBL;

UCIIONIb30BaTh METO/Abl OHOJIOTMU: HaOMI0AaTh, W3MEPATh, ONUCHIBATH
OpraHu3M 4eJIOBeKa W IPOLECCHl €ro JKU3HEAEITEIbHOCTH, IPOBOAMTH
MPOCTEUILINE UCCIIEIOBAHNS OPTaHU3Ma YeJIOBEKA U OOBSICHATH UX PE3YJIbTaThl;

coOoaTh MpaBwia O€30MacHOro Tpylaa Npu paboTre ¢ y4eOHBIM U
71a00paTOpHBIM  00OPYJOBaHMEM, XHMHUYECKOM TMOCYJOW B COOTBETCTBUHM C
WHCTPYKLUSMU HA YPOKE U BO BHEYPOUYHOU J€ATEIBbHOCTH;

BJIaJEeTh NMpuéMamMu padoThl ¢ MHPoOpMauuen: (popmMylIupoBaTh OCHOBAHHUS
JUTIsL U3BJI€UYECHHS] U 00001IeHns MH(OPMAIUU U3 HECKOJIBKUX (4—5) MCTOYHUKOB;
npeoOpa3oBbIBaTh HHPOPMAIUIO U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh IMHUCHMEHHbIE M YCTHbIE COOOIIEHMS, HCIOJIb3Ys MOHATHIHBIN
anmapaT M3yuYe€HHOro pasfiena OHOJOTHHM, COMNPOBOXKIATh  BBICTYIJICHHUE
npe3eHTaIen ¢ y4éToM 0COOCHHOCTEH ay TUTOPUH 00yUarOIIUXCsl.

[IpeameTHble pe3ynbTaTbl OCBOEHUS MPOrpamMMbl MO OHOJIOTMH K KOHILY
oOyuenus ¢ 9 Knacce:

YCBOEHUE CHCTEMbl HAYYHBIX 3HAHUMA O KUBOW MPUPOJIE U 3aKOHOMEPHOCTAX
e€ pa3BuTHs, I (QOPMUPOBAHUS  COBPEMEHHBIX  MPEACTABICHUN O
€CTECTBEHHOHAYYHOW KapTHHE MUPA;



dbopMupOBaHUE MEPBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX MPEACTABICHUM O
OWonornyeckux OO0BEKTax, TMporeccax, SBICHUAX, 3aKOHOMEPHOCTSAX, 00
OCHOBHBIX OHOJIOTUYECKUX TEOPHUSAX, 00 IKOCHUCTEMHON OpraHu3aluM >KU3HU, O
B3aMMOCBSI3M JKMBOTO W HEXKHBOTO B Oumocdepe, O HACICICTBEHHOCTH U
W3MEHYHBOCTH; OBJIaJICHUE TTOHATUHHBIM aImnapaTtoM OUOJIOTUH;

MPUOOPETEHUE OIbITa HCIOJIL30BAHUA METOJ0B OHOJIOTHYECKOW HAyKH H
MPOBEJICHUSI HECIOKHBIX OMOJIOTHYECKUX SKCIIEPUMEHTOB I M3YYCHHUS JKUBBIX
OpraHW3MOB W 4YEJOBEKa, IPOBEACHUS OSKOJIOTMYECKOIO MOHHMTOPHUHTAa B
OKPYXaroUIIEH Cpeie;

dbopMHpOBaHUE OCHOB  DJKOJIOTHUYECKOW T'PAMOTHOCTH:  CIIOCOOHOCTH
OLICHUBATh TMOCJEACTBUS JACATEILHOCTH YEJIOBEKAa B MPUPOJIE, BIUSIHUE (PaKTOPOB
pUCKa Ha 3J0pOBbE 4YEJIOBEKAa; yMEHHE BBIOMpPATh IICJIEBBIE M CMBICIOBBIC
YCTAaHOBKHM B CBOHMX JICMCTBHMSIX M IMOCTYNKAX IO OTHOIICHUIO K >KMBOW IPHUPOJE,
3IOPOBBIO CBOEMY M OKPY’KAIOIIMX; OCO3HAHHWE HEOOXOIWMOCTHU ACHCTBHM I10
COXpaHECHHIO0 OMOpa3HOOOpa3us U MPUPOAHBIX MECTOOOUTAHUH, BUJIOB PACTCHUIN H
JKUBOTHBIX;

00BSICHEHHE POJIU OUOJIOTUU B MPAKTUYECKOU JAEATETLHOCTHU JIIOACH, MecTa U
pOJIM YEJIOBEKAa B MPHUPOJIC, POACTBA OOIIHOCTH MPOUCXOXKICHUS U DBOJIIOIUU
pAaCTEHUM U )KUBOTHBIX;

OBJIaJICHUE METOJaMH OHOJOTHYECKOM HayKH; HaOJIOJCHHUE U OIHCAHUE
OMOJIOTMYECKUX OOBEKTOB M  MPOIECCOB; IIOCTAHOBKA  OHMOJIOTHMYECKUX
AKCTICPUMEHTOB U 0OBSICHCHHE HX PE3YJIbTATOB;

dbopMupoBaHUE TPEACTABICHUM O 3HAYCHUU OWOJOTUYECKUX HayK B
pEeUIEHNU JIOKAIBHBIX M TJIO0ATBHBIX AKOJOTHUUECKUX MpoOJieM, HEOOXOIUMOCTH
pallMOHAJILHOTO MPUPOONOIb30BAHUSI, 3alUTHl 3J0POBbS JIIOACH B YCIOBUSX
OBICTPOTrO U3MEHEHUS IKOJIOTUUECKOTO KaueCTBA OKPYKAIOIIECH CPeIbl;

OCBOCHME MPUEMOB OKa3aHUs MEPBOM MOMOIIY, PAllMOHAILHON OpraHu3aIuu
TpyJa WU OTHAbIXa, BBIpPAIMBAaHUS W PA3MHOKEHHUS KYJIbTYPHBIX PACTCHUH W
JIOMAIITHUX >KUBOTHBIX, YX0/a 32 HUMH.



TEMATHYECKOE IINTAHUPOBAHUE
5 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM udpoBLIe
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 buonorns — Hayka o >JKUBOU IpHUPOIE 4 bubnmorexa [IOK
Y pHpoA https://m.edsoo.ru/7f413368
2 MeTtoanl U3yUYEeHUS KUBOM IIPUPOIbI 4 bubmaorexa LIOK
A M PHpoA https://m.edsoo.ru/7f413368
N bubnuorexa [JOK
3 OpraHusMB — Tea XUBOH NPUPOLI 10 https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
4 Opramm3met i cpeia obnTanus 6 https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
S Tpuposvie coobmiectsa 6 https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
6 XK 3
MBI HIPHPONA I HETOBCK https://m.edsoo.ru/7f413368
bubmuoreka [JOK
7 P 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 34 0 3



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 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
. bubmuoreka [{OK
1 PactirenbHEL Opramism 8 L5 https://m.edsoo.ru/7f4148d0
5 Crpoenue u MHOroobpasue 11 35 bubnuoreka [IOK
IIOKPBITOCEMEHHBIX PACTCHUU ' https://m.edsoo.ru/7f4148d0
3 JKuzHenesaTeabHOCTh pacCTUTEILHOTO 14 3 bubnunoreka LIOK
Opranu3ma https://m.edsoo.ru/7f4148d0
bubnunoreka LIOK
4 Pesepeiioe Bpens 1 https://m.edsoo.ru/7f4148d0
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 8



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

7 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne /i P Konrpoabnsie IIpakTuueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [{OK
1 K i 4
HBOTHDIH OpTatiisM https://m.edsoo.ru/7f418886
5 CtpoeHue U )KU3HEAEATEIbHOCTh OpraHu3Ma 12 bu6nmorexa LIOK
JKUBOTHOTO https://m.edso0.ru/7f418886
3 OCHOBHBIE KaT€rOpUU CUCTEMATUKHU 1 bubmmorexa [JOK
JKUBOTHBIX https://m.edsoo.ru/7f418886
4 OOHOKIIETOYHBIE JKUBOTHBIE - IIPOCTEHIIINE 3 bubmorexa IOK
a p https://m.edsoo.ru/7f418886
5 MHOToKJIETOUHBIE KUBOTHBIE. 9 bubmmoreka IIOK
KuireynomnosnocTHEIE https://m.edsoo.ru/7f418886
6 IInockue, kpyrible, KOJIbLYaTLIE YEPBU 4 bubmorexa LOK
- 1Py ’ p https://m.eds00.ru/7f418886
bu6mmoteka IIOK
7 q 6
JICHICTOROTHE https://m.edsoo.ru/7f418886
but6mmoreka [IOK
8 M 2
ofmock https://m.edsoo.ru/7f418886
but6mmoreka [IOK
9 X 1
OPAOBRIC https://m.edsoo.ru/7f418886
bubnunorexa LIOK
10 Pr10 4
bIOBI https://m.edsoo.ru/7f418886
11 3eMHOBOIHEIE 3 buGnnorexa [IOK

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

12 Hpecbriarorecs 3 https://m.eds00.ru/7£418886
bub6nmoreka [IOK

13 M 4 https://m.eds00.ru/7418886
bub6nmoreka [IOK

14 NAICKOIMTAIOMES ! https://m.eds00.ru/7418886
bubnuoreka [{OK

15 Pa3BuTHE )XMBOTHOTO MUpa Ha 3emiie 4 https://m.edsoo.ru/7f418886
bubnunoreka LIOK

16 JKuBOTHBIE B IPUPOIHBIX COOOIIECTBAX 3 httos://m.edsoo.ru/7f418886
bubnunoreka LIOK

17 KHBOTHbIC H HeTOBeK 3 https://m.edso0.ru/7f418886

18 PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 45



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

8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHue pa3aesioB U TeM 1 poBLIe
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
. bubmuorexa [JOK
1 Hlenosex — GuoconmanbHE BI 3 https://m.edsoo.ru/7f41aa8c
2 CTpyKTypa OpranusMa 4ejoBekKa 3 bubnmorexa [IOK
PYKTypa op https://m.edsoo.ru/7f41aa8c
3 HeitiporymopanbsHas peryiaius 8 bubmorexa LIOK
POTYMOPp pery it https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
4 Onopa n ABwieHHe S https://m.edsoo.ru/7f41aa8c
5 Buyrpenuss cpena oprasnima 4 bubmmorexa LOK
yIp pesta op https://m.edsoo.ru/7f41aa8c
bu6nmoreka [JOK
6 K 4
posoobpamere https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
7 4
Hbixarne https://m.edsoo.ru/7f41aa8c
bubmuorexa [JOK
IT
8 HTAHHE H TIHIICBAPEHIC 6 https://m.edsoo.ru/7f41aa8c
bubmuorexa [JOK
4
9 OOMeH BelecTB U MpeBpaIieHue YHEPTrun httos://m.edsoo.ru/741aa8c
bu6mmorexa [IOK
1 K
0 oxa S https://m.edsoo.ru/7f41aa8c
bu6mmorekxa [IOK
1 Brinenerue 3 https://m.edsoo.ru/7f41aa8c
12 Pa3zmHoxeHme 1 pa3BUTHE 5 bubmuorexa [JOK



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
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HOBG,HeHI/IC U IICUXHUKa

YenoBek U OKpyXKarolias cpesia

68

https://m.edsoo.ru/7f41aa8c
bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c



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

DJIEeKTPOHHbBIE
KoaundecTBo yacoB (III/I(l)pOBbIe)
N oOpa3oBaTejibHbIE
/ pecypcsbl
n/n
HaumeHnoBaHue pa3aesioB U TeM NPOrPaMMBbl Beero Kontpoubnubie | [IpakTnueckue
padoThI padoThI
1 OO6mIre 3aKOHOMEPHOCTH KU3HU 5 bubnuorexa [JOK
https://m.edsoo.ru/
3aKOHOMEPHOCTH KU3HHU HA KIIETOYHOM YPOBHE 10 bubnuorexa [JOK
2 https://m.edsoo0.ru/
3aKOHOMEPHOCTH >KU3HU HA OPTAaHU3MEHHOM YpPOBHE 17 bubnnorexa [JOK
3 https://m.edsoo.ru/
3aKOHOMEPHOCTHU MTPOUCXOKICHHS U PA3BUTHUS KUZHH 20 bubnuotexa [JOK
4 Ha 3emiie https://m.edsoo.ru/
3aKOHOMEPHOCTH B3aUMOOTHOIIIEHUI OPraHu3MOB U 15 bubnnoreka [JOK
S cpeibl https://m.edsoo.ru/
Pesepr 1 bubnuotexa [JOK
6 https://m.edsoo.ru/
68 2 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

5 KUIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
uudposbie
Ne i/ Tema ypoka Konrtpoabsubie IIpakTuueckue p
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Kusast u HexuBas npupoja. [Ipusnaku 1 bubnmnoreka HOK
KHUBOTO https://m.edso0.ru/863cca60
5 buonorus - cucrema HayK O KUBOU 1 bubnmnorexka HOK
npupojae https://m.edsoo.ru/863ccc0e
Posib Guoniornu B mo3HaHUM OKPY’KAIOIIETO
3 MUpPA U IPAKTUYECKOH 1€ATEeIbHOCTU 1 bubamorexa LOK
P P https://m.edsoo.ru/863cccOe
COBPEMEHHOT0 YeJI0BeKa
bu6mmoteka [IOK
4 141 0 i 1
CTOYHUKH OMOJIOTMYECKUX 3HAaHUI https:/m.eds00.ru/863ccf56
5 Hayunbie MeTObI H3yUeHUS KUBOU 1 bu6nuoreka [IOK
IIPUPOJBI https://m.eds00.ru/863cd0c8
5 Mertoabl U3yueHus KUBOU IPUPOIBI: 1 bubnmnoreka [JOK
U3MEPEHUE https://m.edso00.ru/863cd9ce
Meroas! n3ydeHus )KUBOU IPUPOIBL:
HaOJII0IeHUE U HKCTIEPUMEHT.
JlaGopatopHas pabota. «/3yuenue
7 71a00paTOPHOTO 000PYI0BAHMS: 1 05 bubmuoreka [IOK

TEPMOMETPHI, Bechl, yaku [letpu,

poOupKH, MeH3ypKH. [IpaBuia paboTsI ¢
000py1I0BaHHUEM B IIKOJLHOM KaOWHETE.

O3HaKOMJIEHUE C YCTPOMCTBOM JTYIIbI,

https://m.edsoo.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'0 MUKPOCKOIIA, IpaBHiIa paboTHI ¢
HUMI

Meroasl U3ydeHus KUBOU IPUPOBL:
onmcanue. [IpakTrueckas pabota
«O3HaKOMJICHUE C PACTUTEIEHBIMU U
JKUBOTHBIMU KJICTKaMH: ToMaTa u apOy3a

bu6nuoreka [IOK

«O3HAKOMIICHHUE C OpUHIUIIaMHU
CUCTCMATHUKH OPraHU3MOB»

8 (HaTypanbHBIE TIpenapaTsl), UHPY30pHH 05 https://m.edsoo.ru/863cd866
Ty(eslbKU U TUAPHI (TOTOBBIE
MUKPOTIPENnapaThl) ¢ HOMOIIbIO JIyIIbl U
CBETOBOI'0 MUKPOCKOTIa»

bubmnoreka IIOK

) Housie 06 oprariusme https://m.eds00.ru/863cdb36

10 YBenuuureabHble TPUOOPHI IS bubnuorexa [HOK
HUcCcIeqJ0BaHuN https://m.edsoo.ru/863cd3de
LuTonorusa — Hayka O KJIETKeE.
JlaGopaTtopHast pabora «M3yueHnune KieTok

11 KOJKHIIbI YEILIYH JyKa MO JIYTIOW U 05 bubmuotexa [JOK
MHUKPOCKOIIOM (Ha pumepe https://m.edsoo.ru/863cddde
CaMOCTOSITENILHO MPUTOTOBIEHHOTO
MUKpOTIpenapara)»

12 KuzHenesTenbHOCTh OPTaHU3MOB Bubmmorexa [IOK

https://m.edso00.ru/863ce568

CBolicTBa )XKHBBIX OPTaHU3MOB. Bu6morexa LIOK

13 JlaGopatopHas pabota «Habnronenue 3a 0.5 https://m.edsoo.ru/863ce73e
noTpebIEHUEM BOJIbI PACTCHHEM»
Pa3nooOpasue opraHu3mMoB U UX

14 knaccudukanus. [Ipakrrudeckas padota bu6muoreka [JOK

https://m.edsoo0.ru/863ce8ec



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

15

MHoroo0pa3ue 1 3Hau€HUE paCTEHUN

16 MHoroo6pa3ue 1 3Ha4YeHUE )KUBOTHBIX
17 MHoroo0pasue 1 3HaueHue rpudoB
bu6nuoreka [IOK
1 b
8 aKTCPHIL H BUPYChI KaK (hOPMA AH3HH https://m.edsoo.ru/863ce8ec
19 Cpenpbl oOuTaHus OPraHU3MOB
bubmuorexa [JOK
2 B
0 OAHAs CPeAa OOHTAHIA OPraHH3MOB https://m.eds00.ru/863cea68

21 Hazemno-Bo3ayminas cpena ooutanus bubnuoreka [JOK
OpTraHU3MOB https://m.edso0.ru/863cec3e
[TouBeHHas cpena OOUTaHHS OPraHU3MOB.

99 [TpakTrueckas pabota «BoisiBneHue 05 bubnuotexa [HOK
npUcrocoOIeHni OpraHu3MoB K cpejie ' https://m.edsoo.ru/863cedba
oOuTaHus (Ha KOHKPETHBIX TPUMEPAX )»

bu6mmoteka [IOK

23
OprauH3MbI KaK cpeAa OOuTaHs https://m.eds00.ru/863cf684

24 Ce30HHbIE U3MEHEHHUSI B )KU3HU OPTaHU3MOB bubmmorexa [JOK

P https://m.eds00.ru/863cf508
bu6nuoreka [IOK

2 IT .

> OHATHE O IPHPOHOM cOObILeCTBE https://m.edso0.ru/863cf684

26 B3aumocBs3u opraHu3MoB B IPUPOAHBIX bubnmnoreka [JOK
coobmiecTBax https://m.eds00.ru/863cf684

97 [IvineBsle CBA3U B IPUPOIHBIX bu6muoreka [JOK
coobmiecTBax https://m.edso00.ru/863cf7e2

but6mmoreka [IOK

28 P 0 0

A3HO00pHIHE HIPUPOZIHEIX COODIIECTR https://m.edso0.ru/863cfb20

29 HckyccTBeHHBIE COOOIIECTBA, UX OTIUYHE 05 bu6muoreka [JOK

OT MPUPOIHBIX coobIecTB 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
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pabora «M3yueHne ucKyCCTBEHHBIX
COOOIIIECTB U UX OOUTaTENeH (Ha mpuMepe
aKBapuyma u Jip.)»

30 [Ipupoausie 30HbI 3eMiTH, UX 0OUTATETH 1 E::[ZHE;T:(;(;?S}; 63cfeea
31 BrusiHue yenoBeka Ha KHUBYIO IPUPOTY 1 bubmmorexa [JOK
https://m.eds00.ru/863d0340
bubnmnorexka HOK
32 ['moGasibHBIC PKOJIOTHYECKUE TPOOTIEMBI 1 https://m.edsogru/863d0340
33 [Tytu coxpaHeHusi OMOIOTUYECKOTO 1 bubnuotexa [HOK
pazHooOpaszus https://m.eds00.ru/863d064c
34 PeseprHblit ypok. O000IIeHne 3HAaHUH 110 1
MatepHaiy, H3ydeHHOMY B 5 Kilacce
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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6 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne i/ Tema ypoka Kontpoasnbie IIpakTuyeckue Hupposkie
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen

1 boranuka — Hayka 0 pacTeHUAX 1 bubmmorera LOK

https://m.edso0.ru/863d0af2

5 OO011re Npu3HaKu U YPOBHU OpraHU3aINH 1 bubnnoreka HOK
pacTUTENBHOTO OPraHu3Ma https://m.eds00.ru/863d0c82

3 CriopoBbI€ U CEMEHHBIE PACTCHUS 1 bubmmorexa LOK

https://m.eds00.ru/863d0de0
PacTturenbHas KieTka, ee u3y4yeHue.

4 JlaGopatopHnas pabora «3yueHue 1 bubmuoreka [JOK
MHUKPOCKOIIMYECKOT0 CTPOCHUS JTUCTa https://m.edsoo.ru/863d0fde
BOJHOI'O PACTEHUS AIIOAECH»

Xumnueckuil coctas kieTku. JlaboparopHas

5 pabota «O0HapyKeHHe HEOPraHMUECKUX U 1 0.5
OpPraHUYECKUX BELIECTB B PACTCHUN

6 JKu3HenesaTeIbHOCTD KIIETKH 1
PacTturtenbHble TKaHU, UX (QYHKIUH.

7 JlabopaTtopHas pabota «3yueHue cTpoeHus 1 05 bubnmoreka [JOK
pacTUTENBHBIX TKAaHEH (UCIIOTh30BAHKE https://m.edso0.ru/863d115a
MUKPOTMPENapaToB)»

Opransl pactenuii. Jlaboparopnas pabota
3 «M3yueHne BHEIIHETO CTPOEHUS 1 05 bubmmoreka [JOK

TPaBSHUCTOTO LIBETKOBOT'O pacTeHUs (Ha
KUBBIX WIN repOapHbIX AK3eMILIsIpax

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



https://m.edsoo.ru/863d0af2
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pacTeHMii): NacTylIbsl CYMKa, peJibKa JUKasi,
JIOTHUK €AKUN U JPYTHE PACTEHUSD

Crpoenue cemsiH. JlaboparopHas pabota

9 «M3ydyeHne cTpoeHusi CEMSH OJHOI0TbHBIX 0.5 bubnmorexa HOK
. https://m.edsoo.ru/863d3cca
U ABYJOJIbHBIX PACTEHUI
Buibl kopHE# U TUTIBI KOPHEBBIX CUCTEM.
Jlaboparopnas pabota «3ydueHue cTpoeHus
10 KOPHEBBIX CHUCTEM (CTEPKHEBOUM 1 bubmuorexa [JOK
MOYKOBATO) Ha MpUMepe TepOapHbIX https://m.eds00.ru/863d1402
9K3EMILISIPOB HMJIU JKUBBIX PACTCHUH.
N3ydenne Mukpomnpernapara KJISTOK KOPHSD
11 Bunonsmenenne kopHen bubnnorexa LIOK
https://m.edsoo.ru/863d197a
[ToGer. Pa3BuTne mobera u3 moyKku.
Jlaboparopnas pabota «3yuenue cTpoeHus
12 BEreTaTUBHBIX U F€HEPATUBHBIX MOYEK (Ha 0.5 brbmmorexa LTOK
https://m.edsoo.ru/863d1c90
MpUMepe CUPEHH, TOTIOJIS U IPYTUX
pacTeHuit)»
Crtpoenue ctebis. JlabopaTopHas pabora
13 «PaccmaTpuBaHlEe MUKPOCKOITAYECKOTO 05 bubmuotexa [JOK
CTPOCHHUS BETKHU JiepeBa (Ha TOTOBOM https://m.eds00.ru/863d28ca
MHUKpOTIpernapare)»
BremHee 1 BHyTpeHHEE CTPOCHHE JIMCTA.
JlabopaTopHas pabota «O3HaAKOMIJICHHE C
14 BHEIIHUM CTPOEHHUEM JINCTHEB U 0.5 bubmmorexa LOK
https://m.edso0.ru/863d1e98
JUCTOPACIIONOXKEHHEM (Ha KOMHATHBIX
PACTCHHSIX ).
15 Bunousmenenus noderos. JlabopatopHast 05 bubnmoreka [JOK

pabota «MccieoBaHUE CTPOCHHS

https://m.edso0.ru/863d2c08
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KOPHEBUINA, KITYOHS, TyKOBHUIIBD)

CrtpoeHnue u pazHooOpa3ue BETKOB.

bu6nuoreka [IOK
16 Jlaboparopnas pabota «3y4ueHue CTpoeHUs 0.5 https://m.edsoo.ru/863d3842
I[BETKOB)»
Cougerns. JJaboparopnas pabora
17 «O3HaKOMIICHHE C Pa3TUYHBIMHA TUITAMH 0.5 bubmmorexa [JOK
! P ' https://m.eds00.ru/863d3842
COLIBETUI»
bubmuorexa [JOK
18 Toze: https://m.edsoo.ru/863d3b4e
19 Pacnpoctpanenue miog0B u ceMsiH B bubnuorexa [HOK
npupoje https://m.edsoo.ru/863d3b4e
. bu6mmoteka [IOK
20 OOmen BeiecTs y pactenuii https://m.edsoo.ru/863d2550
21 MruHepanbHOE IUTAHUE PACTEHUM. bubnmnorexka HOK
Y no6penus https://m.eds00.ru/863d1b00
®dorocunres. [IpakTuueckas padbora
99 «Habmonenue nporecca BblIeTIEeHUS 05 bubnmnoreka [JOK
KHUCJIOpOJIa HAa CBETY aKBapUyMHBIMU ' https://m.eds00.ru/863d2028
PaCTCHHSIMID)
93 Ponw dhoTocuHTE3a B IPUPOIE U )KU3HU bubnmoreka [JOK
YeJIoBeKa https://m.edsoo.ru/863d2028
bIxaHue KopHs. JlabopaTopHas paborta
24 i[I/I:; YeHHUe ponH BIXJ'II::HI/ISIP TS pmxaHI/Iﬁ 0.5 Bubmmorexa [IOK
y . POTHP et ' https://m.eds00.ru/863d21c2
KOpHE»
but6mmoreka [IOK
25 JI 0
UCT ¥ cTe0elb KaK OpTraHbl JbIXaHUs https://m.edsoo.ru/863d2320
26 TpaHcnopT BEeIECTB B PaCTCHUMU. 05 bubaunorexa [IOK

[IpakTuyeckas padora «BrisiBienue

https://m.edso0.ru/863d2c08
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NEpCABUKCHNA BOABI 1 MUHCPAJIbHBIX
BCIICCTB IO JPEBECCUHE)

27

28

29

30

Beinenenue y pactenuii. Jlncronaz

[Ipopacranue cemsu. [IpakTuueckas pabora
«OrnpeeneHne BCX0XKECTU CEMSH

KYJIbTYPHBIX PACTCHHM U IIOCEB UX B TPYHT.

«OrmpeeneHue yciuoBuid mpopacTanus
CEMSTH»

Poct u pa3Butue pacrenus. [Ipakruyeckas
pabora «HabmroaeHue 3a pocToM 1
pa3BUTHEM I[BETKOBOT'O PACTCHUS B
KOMHATHBIX YCJIOBUSX (Ha puMepe dacoiu
WJIM TIOCEBHOTO TOPOXa)»

PasMmHOXEHHE paCTeHI/Iﬁ n €ro 3HAYCHHC

0.5

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/863d3cca

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

31

Omnbutenue. [[BoiiHOE OIIOIOTBOPEHUE

bubmmorexa [IOK
https://m.eds00.ru/863d3842

32

33

34

OO6pazoBaHue MIOI0B U CEMSH

BereratuBHOE pa3MHOKEHHE PACTEHUIA.
[MpakTrueckas padora «OBiageHne
npuéMaMu BereTaTHBHOTO Pa3MHOKEHUS
pacTeHuil (uepeHKoBaHe MO00OEroB,
YepEeHKOBAHUE JIMCTHEB U JIPyTUe) Ha
npuMepe KOMHATHBIX PACTCHHIMA
(TpaaeckaHIIMsl, CEHIT0NINs, OETOHMSI,
CaHCEBbEPA U JIPYTHE PACTCHHS)»
PesepBHeIil ypok. O000IIeHHE 3HAHUI O

CTPOCHUU U KUBHCACATCIILHOCTU
pPacTUTENLHOTO OPraHNu3Ma

0.5

bubmmorexa [IOK
https://m.edso00.ru/863d39c8

bubmmorexa [JOK
https://m.edso0.ru/863d34d2
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7 KIIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe U pPOBbIE

I‘D‘i Tema ypoka Beero KonTpoabusbie IIpakTnueckue o0pasoBaTejbHbIe
padoThI padoThbI pecypcbl
3ooioruss  —  HaykKa O  SKMBOTHBIX 1 bubnmoreka [JOK
https://m.eds00.ru/863d7744
JKuBotHble u OKpY’Karomas cpena 1 bubmmorexa [IOK
https://m.edso0.ru/863d78a2
Knaccudukanus >KMBOTHBIX W OCHOBHBIE 1 Bu6mmorexa [IOK
CHUCTEMAaTHUYECKHE TPYIIIIBL. Brusiaue hitps://m.eds00.ru/863d7¢26
YeJI0BeKa Ha )KUBOTHBIX.
Kparkas ucropus pa3BUTHS 300JI0TMH 1 bubnuorexa [JOK
https://m.edso0.ru/863d7d98
O06o01eHre 1 cucTeMaTr3als 3HaHUH 10 1 bubnuotexa [JOK
teme «OOIIHe CBEICHUS O MUPE KUBOTHBIX https://m.edsoo.ru/863d7fle
Knerka 1 bu6mmoreka [JOK
https://m.edso0.ru/863d809a
Tkanw, oOpraHel W CHUCTEMBl OPTraHOB 1
O606H’JeHI/I§ A CHUCTEMATH3AaIUI 3HaHII)/II7I o bubmorexa HOK
https://m.edso0.ru/863d82ca
TeMme «CTpoeHue Tesa KUBOTHBIX)
OGmmas XapaKTEePUCTUKA MOAIapCTBa 1
[Tpocreiimmue. Tun CapkonoBbie u bubnuorexa [JOK
)krytukoHoctbl. Kinacec CapkonoBsie https://m.edso0.ru/863d84fa
Tun CapkonoBble M KryTukoHocusl. Kiacc 1

KryTukoHocubl

bubmuoreka [JOK
https://m.edso0.ru/863d86¢c6
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Tun Undy3opun

10 JlaGopaTtophnast pabota Ne 1 05 bubmuoreka [JOK
«CTpoeHue ¥ nepeABmKeHIE HHPY30PHHU- ’ https://m.edso0.ru/863d8856
TyenbKu»

3HaueHUe MPOCTEUIINX
O0o001IeHNe U CHCTeMaTU3alus 3HAHUN 110 bubnmoreka [JOK

11 .
teme «IloamapcrBo IIpocreiimme, wiu https://m.eds00.ru/863d89d2
OOHOKIIETOUHBIE»

OOmass xapakTEpUCTUKAa MHOTOKJIETOUYHBIX

12 JKMBOTHBIX. Tun KuiieuHomnonocTHbIE. bubmuoreka [JOK
CTpoeHue U KU3HECSITEIbHOCTD https://m.edso0.ru/863d8d74
Pa3nooOpasue KUIeuHOnOIOCTHBIX.

13 OO6o01menrne U cucTemMaTu3anus 3HaHUH 110 bubnuotexa [JOK
teme «[loamapctBo MHOrokiIeTo4YHbIC (THI https://m.edso0.ru/863d8f9%a
KumeynomnonoctHbie)»

14 Tun ITnockue yepBu. OOmIas XxapakTeprUCcTUKA bu6nuorexa [IOK

https://m.eds00.ru/863d9260
Pa3zHooOpasue Mmiockux uepBel: cocaabIUKU

15 u I_lel'IHI/I.pK.]'IaCC Cocam;mmlzn B bubmorexa HOK

https://m.eds00.ru/863d93b4

16 Tun Kpyrueie uepsu. Kitace Hemaronst. bubnnoreka [JOK
OO01mast xapakTepUCTHKA https://m.edsoo.ru/863d93b4

Tun Koinpuarsre YEPBHU. O06mmas
17 xapakrepuctuka. Kiracc MHOromeTuHKoBbIE bubnnorexa [JOK

YepBH https://m.eds00.ru/863d9526
18 Tun Konbuateie YEPBHU. O6mas 0,5 bubnuorexa [IOK


https://m.edsoo.ru/863d8856
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xapakrepuctuka. Krnacc ManomeTuHKoBbIE
4epBU
JlaGopaTopHas pabora Ne 2
«BHemHee CTpOCHUE JT0KICBOTO YEPBs, €ro
NEPEABIKEHHE, PA3IPAXKIMOCTh.

O0001eHUE U CUCTEMATU3ALMS 3HAHUM 110

https://m.edso0.ru/863d974c

bubmuoreka [JOK

19 teme «[Inockue uepsu, Kpyrisie yepsu, https://m.eds00.ru/863d974c
KonbuaTeie yepBu»
Tun Moutocku. O6mas
20 XapaKTePUCTHKA B Bubnmorexa IOK
https://m.eds00.ru/863d974c
21 Kinacc bproxoHorue MOJII0CKu bubnnoreka [JOK
https://m.edso0.ru/863d9a30
Knacc JIBycTBOpUaThIe MOJLTIOCKH
JlaGopartopHas pabota Ne 3 bu6nuorexa [IOK
22 0,5
«BHemIHee cTpoeHne PaKOBHH MPECHOBOIHBIX https://m.edso0.ru/863d9ba2
¥ MOPCKHX MOJUTFOCKOB)
Knacc I'ooBoHOTHE MOJIITFOCKH
23 O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110 bubmorexa HOK
https://m.edso0.ru/863d9d50
teme « Tun Moutrocku
24 OO0m1as xapakTeprucTUKa THUIa bubmuotexa [JOK
Unenucronorue. Kiacc PakooOpa3zubie https://m.eds00.ru/863da070
25 OO01mas xapakTepucThKa THUIIA bubnmoreka [JOK
Unenucronorue. Kiacc PakooOpa3zubie https://m.edso0.ru/863d9efe
Knacc Hacekombie
26 JlaGopatopHas pabota Ne 4 0,5 Bubmorexa IOK
’ https://m.edso0.ru/863d9efe
«BHemHee cCTpoeHNE HACEKOMOT0»
27 Tunbl pa3BUTHS HACEKOMBIX bubmuorexa [JOK
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https://m.edso0.ru/863da3c2

O6H.[CCTB€HHI>IC HACEKOMbIE — IMYENBI U

28 MYPaBBbHU. ITone3nsie HACEKOMBIE. bubmmorexa [IOK
OxpaHa HaCEKOMBIX https://m.edso0.ru/863da53e
Hacexomble — BpenuTenu KyJIbTYPHBIX
’ E:zzzlzi: U TIEPEHOCUYHMKH 3aboieBaHUM BuGmiorexa LIOK
. https://m.edso00.ru/863da6a6
OO0o01IeHre U CHCTeMAaTU3alus 3HAHUN 110
teme « Tun YneHnnucronorue»
30 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110 bu6mmoreka [JOK
temam 1-7 https://m.edsoo.ru/863da89a
31 Xopaosble. [IpumuTuBHBIE (HOPMBI bubnnoreka [JOK
https://m.edsoo.ru/863da89a
Hanknacc PpiObl. OOmiass xapakTepuCTHKA,
BHEIIIHEE CTpPOCHHUE
32 Jlaboparopuas pabora Ne 5 v 0,5 Bubnuorexa LIOK
' https://m.edsoo.ru/863da89%a
«BHenHee cTpoeHne U 0COOEHHOCTH
NePEIBUKEHUS PHIObD)
33 BuyTtpennee ctpoenue psio bubnnorexa [JOK
https://m.edsoo.ru/863dab7e
OcobenHoctu pa3MHOKEHUs pBIO
34 JlaGopaTtopHnast pabota Ne 6 05 bubmuorexa [JOK
(I10 YCMOTPCHHIO y4HTEIIsT) ’ https://m.edsoo.ru/863dacd?
«BHyTpeHHee cTpoeHue phiOb)
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI PhIO
35 [IpombicioBbIE PBIOBI. bubnmoreka [JOK
36 Wx ucrionp3oBaHue U oxXpaHa https://m.edsoo.ru/863dae44

O0001eHUE U CUCTEMATU3ALIUS 3HAHUM 110
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teMe «Tun Xopnoseie. becuepennsie.
Hanxnacc PeiOsn»

Cpena  obOurtaHus ¥  CTpOGHHE  Tela

37 3eMHOBOIHBIX. OO0Iasa XxapakTepucTuKa bubmoreia HOK
JIHBIX. LIDIIas XapaKtep https://m.eds00.ru/863db010
38 CTpoeHue U AeATeIbHOCTh BHYTPEHHHUX bubmuoreka [JOK
OpraHoB 36MHOBOIHBIX https://m.eds00.ru/863db010
r N N
39 Hogl(/)li)(()(l/)l)l( eHH>:I:Z§::)HBI())IHHHX o ! bubmmorexa [IOK
p s g https://m.edso0.ru/863db16e
Pa3nooOpasue u 3HaueHME 3€MHOBOIIHI:IX Butmorexa LOK
40 O00011IeHNE ¥ CUCTEMATU3AIMs 3HAHU 110
https://m.edso0.ru/863db2ea
teme «Kiacc 3eMHOBOIHBIE, MM AMPUOTH
B
41 nHee;iI/IIIilelfa}o I/I;(;[ﬂp Oglgneaﬂ xa :KTG Hc(;llflizeT bubmmorexa [JOK
p i . 00y paxkTep https://m.edsoo.ru/863db6be
BuyTpenHee cTpoeHHE U KUZHEIEATENBHOCTD bu6mmoreka [JOK
42 MIPECMBIKAIOIIUXCS https://m.edso0.ru/863db6be
43 PasnooOpa3ue mpecMbIKaOIMNXCS bubmorexa HOK
p p m https://m.edso0.ru/863dbala
3HaueHue MIPECMBIKAIOIINXCS, ux
44 g%?)l/;cxz:;ee I:IHCeI/ICTeMaTH3a W 3HAHWH 110 bubmorera [JOK
t 1 https://m.eds00.ru/863dbb78
teme «Knacc [IpecMbikatomuecs, uam
Pentunumy
261;1:§HexapaKTepHcha KJ1acca. BHeIII_IIf;e . BuGmorexa LIOK
45 P H ’ https://m.edsoo.ru/863dbcc2

JlaGopaTtopHnas pabora Ne 7
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«Bnemnee ctpoenue nruipl. CTpoeHne
HIEPHEB»

OHOpHO'[[BI/IFaTeJIBHaSI CHUCTEMA IITHUI]

bubmuoreka [JOK

46 Jlabopatopuaz pabora Ne 8 0.5 https://m.edso0.ru/863dbef2
«CtpoeHue ckenera NTUIIbDY
47 BuyTpennee ctpoeHue nTuil bubmuoreka [JOK
https://m.edsoo.ru/863dclea
48 PasMHOXeHUE U pa3BUTHUE TITUIL bu6mmoreka [JOK
https://m.edso0.ru/863dc352
49 T'onoBO¥ XU3HEHHDBIH [IUKII U CE30HHBIE bubmuoreka [JOK
SIBJIEHMS B )KHU3HH ITTHI] https://m.eds00.ru/863dc62c
50 Pa3nooOpasue nruir bubmmorexa [IOK
https://m.edsoo.ru/863dc8a2
o il;lzzeﬁne u oxpana nruil. [Ipoucxoxnenue BuGmorexa [OK
https://m.edsoo.ru/863dca3c
59 DKCKypcust bubnuoteka [JOK
«[ITumel geca (mapka)» https://m.edsoo.ru/863dca3c
O06o01IeHre U cucTeMaTr3alis 3HaH|H 110
53 temaMm: «Kiracc 3eMHOBOIHEIE, MITH bu6mmorexa [JOK
Ampubumy», «Knace [IpecMbIkaronecs, win https://m.edso0.ru/863dccda
Pentummmy, «Knacc IItumsn
54 OO0mmas xapakTepucTHKa Kiacca. BHerHee bubnmnoreka [JOK
CTpOEHHUE MIEKOMTUTAIOIINX https://m.edso0.ru/863dce9c
55 BuyTpeHHee cTpoeHHe MIICKOTTUTAFOIINX BuGmiorexa LIOK

JlaGopatopHast pabora Ne 9
«CTpoeHue cKkeneTa MIEKOMUTAIOIINX )

https://m.edso0.ru/863dd374
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56 PasMHOXeHUE U pa3BUTHE MIIEKOIIUTAIOIIHX. bubmmorexa [IOK
T'010BOM KU3HEHHBIA IIUKI https://m.edso0.ru/863dd4e6
[IpoucxoxaeHue " paszHooOpasue
57 MJIEKOIUTAIOIIAX
B :
58 H:(IJ(;II?:;;): H:LEH;HGHIISEH;?;;B??B HBI U Bubmorexa LIOK
. A PYIOKP  TPRIY https://m.edso0.ru/863dd8ba
3aiiiieoOpas3Hbie, XUIIHbIE
Beicine, wiaM  MUIalieHTapHbBIE,  3BEPH:
§)
59 Ech{(z)i:i?THme I:I HenaKI;I-ITo(;((z)nrﬁiEEz’ bubmorexa HOK
P P ’ https://m.edsoo.ru/863dda2c
XOOOTHEBIE
B :
o ; L:;I;Iz WM TJIAlleHTapHbIe, 3BEpU BuGmorexa [OK
P https://m.edso00.ru/863ddb94
61 DKOJIOTHYECKUE TPYIITBI MIEKOITUTAOIINX bubnuotexa [JOK
https://m.edso00.ru/863ddd60
9
62 «If::zfsg ﬂazne MJIEKOITUTAFOIINX bubmorexa HOK
P . B . https://m.edso00.ru/863de058
(300Mapk, KpaeBeTUECKUI My3ei)»
3HaueHue MJIEKOITUTAFOIINX A
63 YyeoBeKa. bubmuorexa [JOK
O0001IeHrEe U cUCTEMATU3ALMS 3HAHAN 110 https://m.edso0.ru/863delca
teme «Knacc Mitekonuraroniue, uim 3Bepm»
64 Jloxa3aTenbCcTBa SBOJIIOLUU JKUBOTHOTO bubmuorexa [JOK
mupa. Yuenue Y. JlapBuna https://m.eds00.ru/863de6c0
65 Pa3zButre ®UBOTHOTO MUpa Ha 3eMIie bubmuorexa [JOK
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https://m.edso0.ru/863de846

o EZES;:;:HHH MHP JKHUBBIX OPTaHHU3MOB. 1 BuGmiorexa LIOK
https://m.edsoo.ru/863de%a4
KoHTposib w  cucremaruszanus  3HAHHUH 1

67 mo TeMam 8—13.
HToroBbIii KOHTPOJIb 3HAHHH 110 KypCy
Ouonoruu 7 Kiracca

68 OKCKypeus 1
«Ku3Hb MPUPOTHOTO COOOIIECTBA BECHOW)

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4,5



https://m.edsoo.ru/863de846
https://m.edsoo.ru/863de9a4

8 KJIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema ypoka B KoHTponbHbIE [IpakThyecKue o0pa3oBaTe/ibHbIE
eero paboThI paboThI pecypcesbl

1 Beenenue: Ouosiornueckas v coraibHas 1 bu6nmoreka [IOK
[PUPOJIA YeIOBEKA https://m.edso0.ru/863df188

5 Hayxu 00 opranusme yenoBeka 1 bubnuoreka [JOK

https://m.edso0.ru/863df354

3 CrpykTtypa Tena. MecTo yernoBeka B AKHUBOU 1 bubnmnorexka HOK
npupoae. [Ipoucxoxnenue uenosexa. Pacol. https://m.edso00.ru/863df354
Krnetka: cTpoeHue, XuMU4eCKHi COCTaB U

4 JKU3HEICATEIbHOCTb. 1 bu6nunoreka [IOK
Jlaboparopnas padota Nel «JleficTBue https://m.edso0.ru/863df4a8
KaTaja3bl Ha IEPOKCH]] BOJIOPOIa

5 Tkanu. JIJaboparopnas padota Ne 2 «Knetku 1 bubnmnorexka HOK
Y TKaHH TI0JT MUKPOCKOTIOM) https://m.edso0.ru/863df606

6 Cucrembl OpraHoB B OpraHu3Me. Y poBHU 1 bubnmnoreka [JOK
OpraHM3alluyi OpraHu3Ma https://m.edso0.ru/863dfae8
OO1u11e TPUHIUIBI PeryJIALUuU

7 KU3HEIEATETbHOCTH OPTaHH3Ma. 1 bu6mmorexa IIOK
I'ymopanbHast perynsaius. DHIOKpUHHAS https://m.edso0.ru/863dfdb8
cUCTeMa.

3 Posib TOpMOHOB B 0OMEHE BEIIECTB, POCTE U 1 bubmmoreka LJOK
pa3BUTHH OpraHU3Ma https://m.edso0.ru/863dfc6e
3Ha4yeHue, CTpoeHne U PYHKIIMOHUPOBAaHHUE
HepBHOM cucteMbl. HepBHas peryisanus. Bu6smoreka [JOK

9 [Ipaktuyeckas pabora Ne 1 «Ilomyuenue 1 1

MUTaTeIbHOro pediekca U yCIOBUH,
BBI3BIBAIOIINX €r0 TOPMOKEHUEY,

https://m.edso0.ru/863dffOc
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[Tpaktuyeckas pabora Ne 2 «/leiicTBue
IPSIMBIX M OOpaTHBIX CBsI3EH»

ABTOHOMHBIH (BEr€TaTUBHBIN) OTAEI
HepBHOM cucrteMsbl. HeliporymopaibHast

bu6nmoreka [IOK

10 0,5
perymsus. [Ipakrrueckas pabora Ne 3 https://m.edsoo.ru/863e00ba
«IlITpuxoBoe pazpakeHue KOXKU»
11 CrnuHHON MO3T bubmuorexa [JOK
https://m.eds00.ru/863e0682
I'onoBHO# MO3T: cTpoeHue U PyHKIHU. Bu6morexa [IOK
12
Jlaboparopuas padota Ne 3» M3yuenue hitps://m.eds00.ru/863e0682
CTPOEHHE FOJIOBHOT'O MO3Ta»
13 Kak neiicTByt0T opranbl 4yBCTB U bubnuoreka [JOK
aHaJIN3aTOPbI https://m.eds00.ru/863e098e
Opran 3peHus 1 3pUTeNbHbBIN aHAIN3aTopP.
JlaGopatopHas pabota Ne 4 «M3yuenue
CTpOEHHS U pabOThl OpraHa 3pEeHUs»
[Tpaktuyeckas padora Ne 4 «IIpuHUIHMIIEI bub6mmorexa IIOK
14 1
paboThI XpyCTaJIHMKa. https://m.edso00.ru/863e0c36
» [IpakTnueckas pabora Ne 5
«O0HapyKeHUE CIIETIOTO MSITHAN»
15 3a0oneBaHus U IOBPEXKICHUS TJ1a3 bubnmnoreka [JOK
https://m.edso00.ru/863e10b4
Opransl cityxa u paBHoBecus. Mx
16 AHAJIU3aTOPBI 05 bubanoreka HOK
[TpakTuyeckas pabora Ne 6 «IIpoBepbTe ’ https://m.eds00.ru/863e0d9e
Balll BECTUOYJIIPHOBIH ammapaTy
Opransb! ocsi3aHusl, 00OHSIHUS U BKyca BuGnnorexa LIOK
17 0,5
[Tpaktuueckas padota Ne 7 «Paznpaxenue https://m.eds00.ru/863e1398
TaKTWJIbHBIX PELIEITOPOBY
18 O00011IeHNE U CUCTEMATU3ALUS 3HAHUI 110 BuGmiorexa LIOK

TemMaM "DHJIOKpUHHAs U HEpBHAs
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cuctembl", "OpraHsl 4yBCTB.
Ananuzaropsr"

Ckener. CTpoeHHEe, COCTaB U COSUHEHUE
KOCTEeH

https://m.edso0.ru/863e15f0

bu6nuoreka [IOK

19 gjfﬁfj;ii I;i’;f:a(som Ne'5 «Crpoenne https://m.edso00.ru/863e15f0
JlabopaTtopHas padota Ne 6 «CocraB KoCTEi»
Ckenert royioBbI U TyJIOBHINA BuGmnorexa [TOK
20 Ha60paT0pHaf1 pabora Ne 7 «BeisBieHue https://m.eds0o.ru/863e1712
0COOEHHOCTEH CTPOEHUS ITO3BOHKOBY
21 Ckener KOHEYHOCTEH bubmuorexa [JOK
https://m.eds00.ru/863e1712
’s [TepBast moMoIIb IPH TpaBMax: PacTSHKEHUN Bu6morexa [IOK
Iif)ﬁ(;;’ BbIBHXAX CYCTABOB, Teperiomax https://m.eds00.ru/863e182a
93 MEBIIIIIBI bu6mmoteka [IOK
https://m.eds00.ru/863e1942
24 PaGoTa mpImr bu6nuoreka [IOK
https://m.eds00.ru/863e1d70
Hapy1enre ocaHKU M TIOCKOCTOTIHE.
Pa3BuTHe onopHO-ABUTATEIHLHON CUCTEMBI
o5 ITpakTnueckas pabota Ne 8 «ITpoBepsiem 0.5 bubnmnorexa IIOK
MPABUIBHOCTH OCAHKI» https://m.edso0.ru/863e1e9c
[IpakTuueckas padora Ne 9 «Ectb nu y Bac
TJIOCKOCTOTIHE)
26 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmmorexa [JOK
TeMe "OnopHo-JBUraTeIbHas cucreMa’ https://m.eds00.ru/863e20d6
BuyTpenHnss cpena. 3HaueHUE KPOBU U €e
27 COCTaB bubnuotexa [JOK

JlaGopatopHnas pabora Ne8 «CpaBHeHHe
KPOBH YE€JIOBEKA C KPOBBIO JISTYLIKH)

https://m.edso0.ru/863e220c
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28 NMmyHuTeT. bubmmoreka [IOK
https://m.edsoo.ru/863e231a
29 TkaHeBast COBMECTUMOCTD U MEPEIIMBAHUE bubnmoreka [JOK
KpoBU https://m.edso0.ru/863e25fe
30 Ctpoenue u padota cepana. Kpyru bubmuorexa [JOK
KPOBOOOpAILCHHS https://m.edso00.ru/863e2aae
JIBrokeHue TUMQBHI. BuGmmorexa [TOK
31 Hpaiiaeckas pabora Ne 10 05 https://m.edsoo.ru/863e2e64
«Kucnopoanoe rojogaHue»
JIBr>KeHUE KPOBH IO COCYIaM
[Ipaktuueckas padora Ne 11 «3mepenue
apTepUaIBLHOTO JABJICHUS
[Tpaktuueckas padora Nel2 «Ilynbc u
JBUYKEHUE KPOBU» BuGmnorexa [[OK
32 I[TpakTuueckas padora Ne 13 «Onpenenenue 1 https.//m.eds0o.ru/863e2f9a
CKOPOCTH KPOBOTOKA B COCYJJaX HOTTEBOTO
710k OOJBIIIOTO Mablia PYKM»
[IpaxTuueckas padora Ne 14 «PednekTopHbIi
MIPUTOK KPOBU K MBIIIIAM, BKIIFOUUBIIUMCS B
paboty»
Perynsitust paboTsI cepaiia 1 KpOBEHOCHBIX
cocynos. [Ipenynpexnenue 3aboneBaHmii
33 cepAaua U COCyIo0B. 0.5 Bubnuoreka HOK
[TpakTuyeckas padora Nel5 ' https://m.edso0.ru/863e2f9a
«DyHKIIMOHAIIBHAS CEPACYHO-COCY IUCTas
mpobay»
34 IIepBas nmomMoib pu KPOBOTEYEHUAX bubmmoreka LJOK
https://m.eds00.ru/863e30d0
35 3HaveHue nprxanus. Opraubl IbIXaHUS but6mmoreka [IOK
https://m.eds00.ru/863e30d0
36 Crpoenue nerkux. ['a3000MeH B JIETKUX U bubnmoreka [JOK
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TKaHSIX
JlabopaTtopHas padota Ne9 «Cocras
BJILIXa€MOTO U BBIJIBIXa€MOT'0 BO3IyXa»

https://m.edso0.ru/863e3422

JpixarenbHble ABUKEHUS. Perynsuus
IIBIXaHUS.

37 Jlaboparopuast padota Nel0 «J[pixaTenbHbIe 05 bubmmorexa LIOK
JIBYKEHUS ' https://m.eds00.ru/863e3666
[IpaxTuueckas padora Nel3 «Onpenenenue
JKU3HEHHON EMKOCTH JIETKUX»

Bonesnu opraHoB JIbIXaHUS U UX

38 npeaynpexaeHue. ['uruena apixanus. 0.5 bubmmotexa LIOK
[IpakTuyeckas pabora Nel6 «Omnpenenenue ’ https://m.edso00.ru/863e3792
3aIBUICHHOCTH BO3/IyXa B 3UMHEE BPEMsD»

39 [TepBast moMouIk MpU MOPAKEHUHU OPraHOB bubmnoreka IIOK
JbIXaHUS https://m.eds00.ru/863e38a0
O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110 BuGmnorexa [TOK

40 temam "KposeHocHas cucrema. BuyTpenuss _
cpena opranusma’, "JlpixarenpHas cucrema” https://m.edso.ru/863e39%e

a1 3HayeHue MUY U €€ COCTaB bubmmorexa [JOK

https://m.edsoo.ru/863e3d14

42 gg;ﬁ;ﬁiﬁl}ggﬁ; Nel7 «Onpenenenue 0,5 Bumaorexca LIOK
MECTOIOJIOKEHUS CIITOHHBIX JKEJIe3) https://m.eds00.1u/863e376
3yOsr1. [IumeBapenne B pOTOBOM MOJOCTH U B
KEITyaKe

43 Jla6opatopras padota Nell «/JleiicTBue bubnmnorexa IIOK

€pPMEHTOB CIIIOHBI Ha KpaxMai» https://m.edso0.ru/863e3f76
p p
JlabopaTtopHas padota Ne 12 «/leticTBue
(hepMEeHTOB KeITyI0YHOTO COKa Ha OENIKID)

44 [InmeBapenue B kuiieunrke. BecacpiBanue Bbubnuoreka LIOK
MUTATCIIBHBIX BEIICCTB https://m.eds00.ru/863e3f76

45 Perynsmus numeBapenus. [ uruena but6mmoreka [IOK



https://m.edsoo.ru/863e3422
https://m.edsoo.ru/863e3666
https://m.edsoo.ru/863e3792
https://m.edsoo.ru/863e38a0
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e3d14
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76

MUTaHKS. 3HAUCHUC UM 1 €€ COCTaB

https://m.edsoo.ru/863e41ba

46 3aboseBaHNs OPTaHOB MUIIEBAPEHUS bubmuorexa [JOK
https://m.eds00.ru/863e4084
47 O0001eHre U cucTEMaTU3ALMS 3HAHUI 110 bu6nmoreka [IOK
teme "[InmeBapurensHas cucrema” https://m.eds00.ru/863e4516
48 OOMeHHbIE POLIECCHl B OpraHUu3Me bubnmoreka [JOK
https://m.edso00.ru/863e4746
Hopwmbl nutanus
49 I[TpakTrueckas pabora Nel8 05 bubanoreka IIOK
«DyHKIHOHATIbHAS TIPO0A ¢ MAKCHMATbHOM ' https://m.edso0.ru/863e485e
3aJICPIKKOU JBIXAHMS IO U TTOCIIC HATPY3KH)
50 Buramunabt bu6mmoreka [IOK
https://m.edso0.ru/863e4ect
51 Ctpoenue u QyHKIHH TOYEK bubnmnoreka [JOK
https://m.eds00.ru/863e4c50
50 [Tpenynpexnenue 3a0oneBaHmii bubnuoreka [JOK
nouex. ITuTheBoi pexnm https://m.eds00.ru/863e4ec6
53 3HavYeHHE KOKU U €€ CTPOCHUE bubmuoteka [JOK
https://m.edso0.ru/863e4da4
54 Hapy1enns K0KHBIX IOKPOBOB U bubmuoreka [JOK
TOBPEXKIECHHS KOKU. https://m.edso0.ru/863e4da4
Posab koxu B TEPMOPETyALIH. BuGmnorexa [TOK
55 3akanuBanue. OKa3aHHUE NEPBOM MTOMOIIH https://m.eds0o.ru/863e4fdA
MIPH TEIJIOBOM M COJTHEYHOM yAapax
O06o01IeHre U cucTeMaTr3aIis 3HaH|H 110 bubmuorexa [{OK
56 TemMaM "OOMCH BEILECTB U SHCPTHIY, https://m.eds00.ru/863e50ec
«MoueBrigenuTenpHas cucrema', "Koxa" https://m.edso0.ru/863e51fa
57 OO0mue npeacTaBIeHUs O TIOBEACHUH U [[BubmmoTteka LIOK

IICUXUKE YCITIOBCKA

https://m.edso0.ru/863e5416



https://m.edsoo.ru/863e41ba
https://m.edsoo.ru/863e4084
https://m.edsoo.ru/863e4516
https://m.edsoo.ru/863e4746
https://m.edsoo.ru/863e485e
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4c50
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4fd4
https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e51fa
https://m.edsoo.ru/863e5416

Bpoxaénnsie u npuodpeTéHHbie HOpMBI
HIOBE/ICHHSL.

bubnunoreka LIOK

58 ITpaxTuueckas pabora Nel9 «Ilepectpoiika 1 0,5 _
JTUHAMHYECKOTO CTEPEOTHIIA: OBJIAJICHHUE https://m.eds00.n/863e5538
HAaBBIKOM 3€PKaJIbHOTO MUChMaY
59 3aKOHOMEPHOCTH PabOThI TOJIOBHOT'O MO3Ta 1 bubnmoreka [JOK
https://m.edso0.ru/863e5538
60 buonornueckue putmbl. COH U €ro 1 bubnmnoreka [HOK
3HAYEHHE https://m.eds00.ru/863e5646
Oco0eHHOCTH BhICIIEH HEPBHOM Bu6moreka [[OK
61 NIeSITEJIBHOCTH YesloBeKa. [103HaBaTeIbHbBIE 1 hitps://m.eds00.ru/863e5768
IIPOIIECCHI E— '
Boing u somonimu. BaHnmanue Bu6moreka [[OK
62 I[Ipaxtuyeckas padora Ne20 «M3yuenne 1 0,5 htts://m.eds00.ru/863e588a
BHUMAaHUS IPU Pa3HBIX YCIOBUSAX» EE— :
63 [Tcuxomornueckne 0COOEHHOCTH JIMYHOCTH 1 bubmmoreka [IOK
https://m.edsoo.ru/863e5ac4
64 [TonoBas cucTeMa yeaoBeKa 1 bubmmoreka [IOK
https://m.edso0.ru/863e5ac4
HacnencrBeHnHsie U BpOKIEHHbBIE Bu6moreka [JOK
65 3a0o0seBanus. bonesHu, nmepenaroomuecs 1 https://m.eds00.ru/863e5bf0
MOJIOBBIM ITyTEM — :
66 BryTpryTpoOHOE pa3BUTHE OpraHU3MA. 1 bu6nunorexa LIOK
PassuTne mocie poxaeHus https://m.eds00.ru/863e5d12
67 3nopoBbe u 00pa3 xu3zau. O Bpese 1 bubmmotexa [JOK
HApKOTCHHBIX BEIICCTB https://m.edsoo.ru/863e5d12
68 YennoBek- 4acThb KUBOU IIPUPOBI 1 bubmuoreka [JOK
https://m.edso0.ru/863e600a
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 9



https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5768
https://m.edsoo.ru/863e588a
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e600a

9 KVIACC

KosmnuecTBo yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
buonorus — HayKa 0 KUBOM MUpe
buonoruss — Hayka, uccnenyromas xu3Hb. V3yuenue
1 NPUPOJLI B OOCCIICUCHWM BBDKHMBAHMS JIIOJICH Ha 1 bu6moreka LIOK
3emiie. bronorusi — cucrema pa3HbIX OMOJIOTHYECKUX https://lesson.edu.ru/06/09
obnacreld Hayku. Ponb Ouonornn B MpakTUYECKOU
NeITEeIbHOCTH JII0ICH
Metoasl OHMOJIOTMYECKUX HUCCIICIOBAaHUU bu6mmoreka [IOK
Metoabl U3y4eHHS KUBBIX OPraHuU3MOB: HAOIIOJICHUE, https://lesson.edu.ru/06/09
2 W3MEPEHHE, CpPABHEHUE, OINHUCAaHUE, HKCIIEPUMEHT, 1
MozaenupoBanue. IlpaBuia paboTel B KaOuHeETe
Ouosorun ¢  OWMOJNOTMYECKUMH  HpubopamMu |
WHCTPYMEHTaMHU
OO6mIre cBOMCTBA )KUBBIX OPTaHU3MOB bubnuoteka [JOK
OTnuuuTenbHble NPU3HAKA KUBOTO U HEXKHUBOTO: https://lesson.edu.ru/06/09
3 XUMUYECKUM COCTaB, KJIETOYHOE CTPOCHHE, OOMEH 1
BEILIECTB, Pa3MHOXKEHUE, HaCJIEICTBEHHOCTb,
W3MEHYMBOCTh, POCT, Ppa3BUTHE, Pa3IPAKHUMOCTD.
B3anMoCBsI3b AKUBBIX OPraHU3MOB U CPEJIbI
Mmuoroo6pasue Gpopm KU3HH 1 bubnmoreka [JOK
Cpenst ku3HM Ha 3emyie M MHOTrooOpasue Hux https://lesson.edu.ru/06/09
4 opranu3moB. Kietounoe pazHooOpa3ue OpraHu3MOB U
WX TapcTBa. Bupycsl — HekneTouHas (Gopma KU3HH.
Paznoobpaszue ouocucrem, otoOpaaroriee
CTPYKTYpHbIE YPOBHU OpraHU3AINH KU3HU
5 O000meHne W cucremMarusanusg 3HAaHUH [0 TEME 1 bu6mmoreka [IOK

«O01I1e 3aKOHOMEPHOCTH JKU3HI




MHuoroo0pasue KIeTOK
O060061ieHne paHee H3yUYEHHOTO Martepuaia.
MHoroo0Opas3ue THUIIOB KJIETOK: CBOOOTHOXHBYIIHE WU
oOpa3yromiue TKaHW, MPOKAPHOTHI, dYKApUOTHL. Poib
YYEHBIX B U3YUYCHUU KIICTKH.
Jlaboparopuast pabora Ne 1
«MHoroo0Opa3ue  KiIeTok  3ykapuor. CpaBHeHHE
PACTUTCIIBHBIX U JKUBOTHBIX KJICTOK)

0,5

https://lesson.edu.ru/06/09

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

XUMHUECKUE BEIIECTBA B KIICTKE

O0600menue panee W3YYEHHOTO Marepuasna.
Oco0eHHOCTH XMMHYECKOrO COCTaBa >KUBOM KJIIETKU U
€ro CXOACTBO y Ppa3HbIX TUIIOB KJICTOK.
Heoprannueckue W OpraHMYECKHE BEIIECTBA KIICTKH.
CopepxaHue BOJAbI, MUHEPAJIbHBIX COJIEH, YIJIEBOJIOB,
JTUTHI0B, OETTKOB B KJIETKE U opranuisme. Ux QyHkiuu B
KU3HECACATCIIBbHOCTHU KJIICTKU

bubmuoreka [JOK
https://lesson.edu.ru/06/09

CrtpoeHue KIeTKu
CTpyKTypHBIE 4YacTH KIETKH: MeMmOpaHa, sIpo,
muToIiasMa ¢ OpraHonJiaMu M BKIIFOYCHUAMUA

Opranounipl KIIETKU U nux byHKIIT
MemOpanHble U HEMEMOpaHHbIE  OPraHOM/IbI,
OTJIMYUTEIbHBIE OCOOCHHOCTH UX CTPOCHUS U (PyHKITUH

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

bu6nmoreka [JOK
https://lesson.edu.ru/06/09

10

OOMeH BelecTB — OCHOBA CYIIECTBOBAHMS KJIETKH
[TonsitTne 00 oOMeHe BeIIeCTB KaK COBOKYITHOCTH
OMOXUMHYECKUX peakuuid, o0eceunBaronXx
JKU3HEIEATEIbHOCTD KISTKN. 3HAUYEHNE aCCUMUIIAIIAN 1
TUCCUMMISALIA B KJIETKE. PaBHOBecHe
SHEPTEeTUYECKOTO COCTOSHHS KIETKH — oOecreueHune
e€ HOPpMaITLHOTO (PYHKITMOHUPOBAHHUS

bu6mmorexa [IOK
https://lesson.edu.ru/06/09

11

buocunres Oenka B JKUBOH KJIETKE
Ilouate o OwocuHTEe3e. DTambl CHHTE3a Oelka B

bubmuoreka [JOK




12

13

KJIeTKke. Poilb HYKIIEMHOBBIX KHUCIOT W pHOOCOM B
OnocuHTe3e OEIIKOB

buocunTtes YTJIEBOJIOB — dborocunTe3
[lonatue o (oTOCHHTE3e Kak TpOLEcce CO3JaHUs
YIJIEBOJIOB B KHMBOM KjeTke. J[Be cTtanuu GorocuHresa:
CBETOBasT W  TEMHOBas. YCJIOBHUS  TPOTEKAHUS
(dboTOCHHTE3a U €r0 3HAUCHUE JIJISl TPUPO/IBI

Obecrnieuenue KIIETOK SHeprueu
[TonsiTHE O KJICTOYHOM JBIXaHWUM Kak O IpoIecce
oOecrnieueHus kieTku sHeprued. CTaguu KIETOYHOTO
IpIXaHus: OeckuciopomHas ((hepMEHTATUBHAS, WIH
TJIMKOJIM3) W KHUCIOpoAHas. Pojb MUTOXOHApHI B
KJIETOYHOM JIbIXaHUHU

https://lesson.edu.ru/06/09

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

bubmuorexa [JOK
https://lesson.edu.ru/06/09

14

Pa3zMHOXeHNE KICTKU U €€ )KU3HCHHBIN IIHKII
Pa3smHOXkeHMe KIeTKu MyTéM JeneHuss — oOiiee
CBOMCTBO KJICTOK OJHOKJICTOUHBIX M MHOTOKJICTOUYHBIX
opranu3moB. KiietouHoe paeneHwe y HOpoOKapuoTr —
JICTICHUE KJIETKH HaABOE. [[eleHne KIETKU Y AyKApHOT.
Muro3. ®a3el murto3a. JKHW3HEHHBIM LMK KICTKH:
uHtepdasa, MHTO3. Pazgenenne KJIE€TOYHOI'O
COZEPKUMOTO Ha JIBE 1I0YEPHUE KIIETKH.

JlabopaTtopHas pabota Ne 2

«PaccmaTpuBaHue MHKpPOIIPENapaToB C JENSIIMMUCS
KJICTKaAMH)

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

15

O0001IeHe W cucTeMaru3alus 3HAHUI 110 TeMme
«3aKOHOMEPHOCTH JKU3HU Ha KJICTOYHOM YPOBHE»

bubmuoreka [JOK
https://lesson.edu.ru/06/09

16

Opranusm — OTKpbITast )KuBas cuctema (6ruocucrema)
Opranu3m Kak xuBasi cucteMa. KOMIOHEHTBI CUCTEMBI,
WX B3aMMOJICHCTBHE, oOecTeunBaromiee IeTOCTHOCTh
OuocHCTEMBl «OpraHu3M». Perymsuus mnporeccoB B
ouocucreme

bu6mmorexa [IOK
https://lesson.edu.ru/06/09




17

bakrepuu u Bupycsl

PaznooOpa3zue ¢opMm OpraHu3MoB: OJHOKJIETOUHBIE,
MHOTOKJICTOYHbIE M HEKJeTOYHble. bakrepun Kak
OJTHOKJICTOYHBIE JI0s/IepHble OpraHu3Mbl. Bupychl kak
HekierouHas — ¢opma  xku3HH.  OTIMUUTENTHHBIC
ocoOeHHOCTH  OakTepuil M  BUPYCOB. 3HaueHHE
OaKTepHii U BUPYCOB B PHPOJIE

bubmuoreka [JOK
https://lesson.edu.ru/06/09

18

PactuTenbHbIil OpraHusm 1 ero 0cCOOEHHOCTH

I'maBHBIE  CBOMCTBa  pacTeHHWil:  aBTOTPO(HOCTS,
HECIIOCOOHOCTh K aKTHMBHOMY  II€PEIBHKCHUIO,
pa3MelleHle OCHOBHBIX YacTell — KOpHs U mobera —
B IBYX pasHbIX cpemax. OCOOEHHOCTH pPaCTUTEIHHON
KJICTKH: HPUHAMISKHOCTh K JYyKapuoTaM, Hajluuue
KJIETOYHOM CTCHKH, INIACTU MW KPYIIHBIX BaKyOJICf/'I.
CriocoObl  pa3MHOMKEHHMsI ~ PacTeHUi: IOJIOBOE U
6ecrionoe. OCOOEHHOCTH MOJIOBOTO Pa3MHOXKEHHUSI.
Tuner  Gecrosioro  pa3MHOMKEHMs:  BEreTaTMBHOE,
CIIOPAaMHU, JICJIEHUEM KIIETKU HaJBOE

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

19

MHoroo6pasue pacTeHHi ¥ 3HaYEHUE B IPUPOJIE
O6o01enne paHee U3yYEHHOT O marepHaa.
MHoroo6pasue pacTeHHil: CHOpPOBbIE M CEMEHHBIE.
OCOOEHHOCTH ~ CIIOPOBBIX ~ PAacCTeHHUH: BOJOPOCIEH,
MOXOBHUJHBIX, MAaNOPOTHUKOB, XBOLIEH U IUIayHOB;
CEMEHHBIX PACTEHUI: TOJOCEMEHHBIX M I[BETKOBBIX
(mokpeiTocemenHblx). Kitaccel otnena llBeTkoBbie:
JIBYJIOJIbHBIE M OJHOOJIbHBIE pacTeHusi. OcobeHHOCTH
Y 3HaYeHHE CEMEHU B CPAaBHEHHUU CO CIIOPOit

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

20

Opraau3Msbl IIapcTBa rPUOOB | JINIITAWHUKOB

I'pubpI, ©X CXOACTBO C APYTHMH DyKAPUOTHYECKUMHU
OpraHW3MamMu — pACTCHHSIMH W JKUBOTHBIMU — U
ornuune oT Hux. Crenuduyeckue CBOWCTBA TpHOOB.
MHoroo6pa3ue W 3HA4YCHHE TPUOOB: TIJICCHEBBIX,
LUIANIOYHBIX, Iapa3suTUyeckux. JIMmahHuku  Kak
0co0BIC CUMOMOTHYECKHE OpraHU3MBbI; ux

bu6mmorexa [IOK
https://lesson.edu.ru/06/09




MHOTro00pa3ue 1 3HaYeHue

21

22

JKUBOTHBIN OPTaHU3M H €r0 OCOOEHHOCTH
OcobenHoctu YKUBOTHBIX OpPTaHHU3MOB:
MPUHAICKHOCTh K JyKapuoTam, TeTepoTpO(HOCTH,
CIIOCOOHOCTh K aKTHBHOMY IEpEABMKCHHIO, 3a00Ta O
IMOTOMCTBE, OCTpOIiKa xunui (THE3A, HOp). Jenenue
KUBOTHBIX [0  CIoco0aM  JTOOBIBAaHUS  IHIIH:
pPacCTHTEILHOSITHEIC, XHIIHEIC, Mapa3suTHICCKHE,
NaaJIbIUKH, BCCSTHBIC

MHoroo0Opasue KHUBOTHBIX

Jlenenue )XMBOTHBIX Ha JBa noauapcrea: IIpocreimue
u  Muoroknerounsle. OCOOEHHOCTH NPOCTEHIINX:
pacnpocTpaHeHue, IITaHUE, IIepEeABUKCHUE.
MHOIOKJIETOYHbIE KUBOTHBIE: OECIIO3BOHOYHBIE U
ITI03BOHOYHBIE. OcoOenHoctu pa3HBIX THIIOB
0€CIO3BOHOUHBIX JKUBOTHBIX. (OCOOEHHOCTH THIA
XopnoBbie

bubmuorexa [JOK
https://lesson.edu.ru/06/09

bubmuoreka [JOK
https://lesson.edu.ru/06/09

23

24

CpaBHEHHE CBOMCTB OpraHW3Ma YeJI0BEKa U )KHBOTHBIX
O06o6menue panee n3ydeHHoro marepuana. CxoacTBO
9YeloBeKa M OKMBOTHBIX. OTinume 4deJoBeKa OT
KHUBOTHBIX. CHCTEMBbl OpraHOB Yy 4eJOBEKa Kak
opraHusma: MUIIEBApPUTENbHAS, JbIXaTeNbHas,
KPOBEHOCHasi, BblAenuTenbHas. OpraHbl  4yBCTB.
YMCTBEHHBIE CHOCOOHOCTH  uenoBeka. [IpuuunHbl,
00YCJIOBIMBAIOIIUE COIIMATIbHBIE CBOMCTBA UETIOBEKA

PazmHoxeHME KHUBBIX OpPraHu3MOB
Tunbl  pa3MHOXKEHus:  1moioBoe M OecroJjoe.
Oco0eHHOCTH  MOJIOBOTO  Pa3MHOXKEHHs:  CIIHSHUE
MY>KCKUX W JKEHCKHX TaMeT, OIUIOJOTBOPEHHE,
oOpa3oBanue 3urotel. becrnonoe pa3MHOXeHUE:
BEreTaTUBHOE, OOpa3oBaHUE CIIOp, JIEJNIEHUE KIIETKU
HazBoe. buonornueckoe 3HaueHHE TMOJIOBOTO U
Oecriosioro pasMHOkeHHs. CMeHa TOKONCHHA —
0€ecIoI0ro U MoJ0BOr0 — Yy KUBOTHBIX U PACTEHUI

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

bu6mmorexa [IOK
https://lesson.edu.ru/06/09




25

26

NunuBuayanpHOE pa3BUTHE OPraHU3MOB

[Tonsitue 00 onTorenese. Ilepuoasl OHTOreHe3a:
AMOpPUOHANBHBI ¥ TOCTAIMOpUOHANBHEIA. Craauu
pa3BUTHS 3MOPHOHA: 3WMIOTa, APOOJIEHHE, racTpylia C
muddepeHnranuell KIeToOK Ha AKTOAEPMY, SHTOICPMY
U Me30JiepMy, opraHoreHe3. OcoOeHHOCTH Tporiecca
pa3BUTHUS HSMOpPUOHA, €ro 3aBUCUMOCTH OT CPEJbL.
OcobeHHOCTH MMOCTAMOPHUOHATIBLHOTO pa3BUTHS.
Pa3BuTHE KUBOTHBIX OPraHW3MOB C MPEBPAIICHUEM U
0e3 mpeBpalleHus

O0bpazoBanue MOJOBBIX KJIETOK. Melio3

[lonsTie O JUIUIOMIHOM U TaIUIOWIHOM Habope
XpOMOCOM B KJeTKe. JKeHCkue M My»X CKHE IOJIOBbIE
KJIIETKA — raMeTbl. Melo3 Kak OCOOBIN THI JIEJICHUS
kietku. [lepBoe u Bropoe nenenue menosa. [lonsitue o
CIIEPMATOTE€HE3€ U OOTEHE3E

bubmuoreka [JOK
https://lesson.edu.ru/06/09

bubmuoreka [JOK
https://lesson.edu.ru/06/09

27

N3yueHne MexaHu3Ma HaCJIeICTBEHHOCTH

Hauano UCCIIEI0BAHUI HACJIEACTBEHHOCTH
opranu3moB. [lepsslit HayuHslll Tpya I'. Mennens u ero
3Ha4yeHHE. JIOCTHIKEHMSI COBPEMEHHBIX HCCIENOBaHUMN
HACJIEACTBEHHOCTM  OpPraHU3MOB.  YCIOBHA  JUIA
AKTUBHOT'O PA3BUTHS MCCIIEJOBAHUN HACIEICTBEHHOCTU
B XX B.

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

28

OcHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
OpraHu3MoOB

[lonsiTie 0 HacieICTBEHHOCTH M crocolax mepenadu
MpPU3HAKOB OT  poauTeneil  motomctBy. Habop
XpOMOCOM B opranusme. ['eH u ero coiictsa. ['eHoTHIT
u Qerorun. W3MeHUMBOCTP W €€ TPOSBICHUE B
OpraHusme

bu6mmorexa [IOK
https://lesson.edu.ru/06/09

29

3aKOHOMEPHOCTHU W3MEHYHUBOCTH
[lonstne 00 wW3MEeHUMBOCTH © €€ poNHm s
OpFaHI/I3MOB. HaCJIeI[CTBeHHaSI U HCHACJICACTBCHHAsA
N3MEHYNBOCTb. Twurmer HacJIeICTBEHHOM

0,5

bubmuoreka [JOK
https://lesson.edu.ru/06/09




(TeHOTUIIMYECKOM)  WM3MEHYMBOCTH:  MYyTall[MOHHAs,
KOMOHMHATHUBHAsL.

Jlaboparopuas pabora Ne 3

«BpIsBIIeHNE HACIIECTBEHHBIX M HEHACIEICTBEHHBIX
MIPU3HAKOB Y PACTCHUI Pa3HBIX BUIOB)»

30

31

32

33

34

Henacnencreennas W3MEHYHUBOCTh
[Tonsatne o HeHacneACTBEHHOH ((PEHOTHITMYECKOM)
M3MECHUYUBOCTH, € TIPOSBICHUH Y OPraHU3MOB U POJIU B
WX JKU3HEICITCIHHOCTH. 3HAKOMCTBO C MpPHUMEpaMu
HEHACJEACTBEHHOM M3MEHUYMBOCTH Yy pacTeHUH U
KUBOTHBIX.
Jlaboparopuas pabdora Ne 4
«M3yvyeHne u3MEHYMBOCTH Y OPTaHH3MOB)

OcHOBBI CeJIeKLIUU OpraHUu3MOB
[Tousitue o cenexuuu. Mcropus pa3sBUTHS CEIEKIUU.
Cenekiuss kak Hayka. OOmpe MeTOIbI CENeKIUU:
UCKYCCTBEHHBIH 0TOOp, TuOpUaM3anus, MyTareHes.
Cenekiusi pacTeHHi, >KUBOTHBIX, MHUKPOOPTaHHU3MOB.
Hcnons3oBanre MHUKPOOOB HYEIOBEKOM, TOHSITHE O
OMOTEXHOJIOTHH

O0001eHne W cucremMarydsanus 3HAaHUH 110 TeMe
«3aKOHOMEPHOCTH JKU3HU Ha OPTaHU3MEHHOM YPOBHE»

[IpencraBinenuss 0 BO3HUKHOBEHUU KU3HU Ha 3emiie B
HCTOPHH €CTECTBO3HAHUS

['mnote3sl mpoucxoxaeHust *Ku3HU Ha 3emie. OmbIThI
®. Penqu u JI. Ilactepa, ompoBepraromme TUIOTE3bI
0 CaMO3apOXKJACHUH KU3HU

CoBpeMeHHbIE TPEJCTAaBICHUS O BO3HUKHOBEHUH
KU3HU Ha 3emie
buoxumnueckas rumnoreda A.M. Onapuna. VYcnous
BO3HUMKHOBEHHUS J>KM3HM Ha 3emie. lwumoresa JIx.
XonjeliHa

0,5

bubmuorexa [JOK
https://lesson.edu.ru/06/09

bubmuorexa [JOK
https://lesson.edu.ru/06/09

bu6nmoreka [JOK
https://lesson.edu.ru/06/09

bubmuorexa [JOK
https://lesson.edu.ru/06/09

bubmuoreka [JOK
https://lesson.edu.ru/06/09
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3HayeHue ¢dorocunTe3a u OHMOJIOTUYECKOTO
KpyTrOBOpPOTA BELIECTB B Pa3BUTHH KUZHU
OcoOeHHOCTH TIEPBUYHBIX OpraHu3MoB. [losiBienue
aBTOTpo(hoB — nmanoOaktepuid. MI3aMeHeHus1 ycloBui
#u3Hu Ha 3emuie. Ilpuuunbl usmeHenuil. IlosiBnenue
ounocdepbl

Orarbl pa3BUTHUSA KU3HU Ha 3emuie
OOmiee HampaBi€HHE DBOJIOLUMU  KU3HH.  OpBI,
Mepuoabl M DSIOXM B HCTOpUM 3eMiu. Beixon
OpPraHU3MOB Ha CyIly. DTalbl pa3BUTHSI )KU3HU

bubmuoreka [JOK
https://lesson.edu.ru/06/09

bu6mmoreka [IOK
https://lesson.edu.ru/06/09
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Wnewn pazButhsi OpraHMueckoro Mupa B OMOJIOTUU
Bo3nukHoBeHHe ujeil 00 3BOJIIOLUHU KUBOTO MHDA.
Teopus spomonnu JK.-b. Jlamapka

Yapn3 JlapBuH 00 3BOTIOIUN OPraHUYECKOTO MHUPA
UccnenoBanmus, MPOBEAEHHBIE Y. JTapBuHOM.
OCHOBHBIE TOJIOKEHUS IBOJIIOIIUU BUJIOB, U3JI0KEHHbIE
HapBunom. [IBrKyIiue Cuiabl mpolecca 3BOJIOLUU:
W3MEHUYUBOCTh,  HACIEJACTBEHHOCTh, Oopnba  3a
CYIIIECTBOBAaHME W E€CTECTBEHHBIN OTOOp. Pe3ynmpTaTshl
sBostonud. 3Havuenue padot Y. /lapBuHa

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

bubmuorexa [JOK
https://lesson.edu.ru/06/09

39

40

41

CoBpeMeHHbIE MPECTaBICHUS 00 SBOJIIOLHUU
OpPraHu4eCcKOro MHpa
[Tonynsaums Kak eauHUIA 3BOJIIONMU. BakHeiimme
MOHSATHUSL COBPEMEHHOM TEOPUU IBOJIFOLIMU

Bupn, ero kpurepuu U CTpyKkTypa

Bun — ocHOBHas cucremMaTHyeckas — €IUHUIA.
[Ipu3Haku Bupa kak ero kpurepuu. [lonmymsaumum —
BHYTPUBHJIOBasl TPYNIHPOBKA POJICTBEHHBIX OCOOEH.
[Monynsuus — ¢opma cyiiecTBOBaHUS BUAA

ITponeccer o0pa3oBaHUs BHJIOB

Bunoo6pazoBanue. [lorsTie 0 MUKpOIBOIIONHH. THUTTBI
BU000pa30BaHus: reorpaduyeckoe U OMOIOTHIecKoe

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

bubmuorexa [JOK
https://lesson.edu.ru/06/09

bubmuorexa [JOK
https://lesson.edu.ru/06/09
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Maxpo3BOIIOIHS KaK MPOIIECC TOSIBICHUS HABUIOBBIX
TPYIIIT OPraHU3MOB

YcnoBus u  3Hauenue guddepeHnmanuu - BUIA.
[lonstue o  MakposBomonuu.  JlokazaTenbcTBa
npoiiecca SBOJIIOLINH [aJICOHTOJIOTUYECKUE,
AMOPHOJIOTUYECKHE, aHATOMO-MOP(OJIOTHYECKHE
(pyAMMEHTHI U aTaBU3MBbI)

bubmuoreka [JOK
https://lesson.edu.ru/06/09
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OCHOBHEBIE HaITpaBJICHUA 3BOJIFOIUN
[Tporpecc u perpecc B XHBOM Mwupe. HamparieHwus
OMOJIOTUIECKOTO mporpecca: apomopho3,
UIMO0A I TAllNs, O0IIIas IereHepalus OpraHu3MOoB

[IpuMepbl 3BOJIOLMOHHBIX NPEOOpa3OBaHUM KUBBIX
OpraHu3MOB

O6o6menre paHee HM3y4yeHHOro Martepuaiga 00
SBOJIIOLIMU. DBOJIIOLUSA — JJIMTENbHBIA HCTOPUUECKUM
rpotecc.

OBOJIOIMOHHBIE  NPeoOpa3oBaHUsl  JKUBOTHBIX U
pacteHuil. YpoBHH IpeoOpa3oBaHuit

OCHOBHbBIE 3aKOHOMEPHOCTH 3BOJIOLUU
3aKOHOMEPHOCTH  OMOJOTMYECKOW  HDBOJIOLMHU B
pUpoJie: HeoOpaTHUMOCTh Mpollecca, MPOrpecCUBHOE
yciokHeHHe (GopM  JKU3HH, HEMPOrpaMMHPOBAHHOE
pa3BUTHE OKU3HU, aJalTallid, TOSBICHUE HOBBIX
BUJIOB.

JlaGopaTopnast pa6ora Ne 5

«IIprcmoco6IeHHOCTh OPTaHNU3MOB K Cpe/ie OOUTaHUS

0,5

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

bubmuoreka [JOK
https://lesson.edu.ru/06/09

bu6nmoreka [JOK
https://lesson.edu.ru/06/09
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YennoBek — IpenCcTaBUTEINb JKUBOTHOIO MUpa
OBoJroMsl NPUMAaroB. PaHHWE mnpeaku ITpUMAaToB.
I'omuHUABL CoBpeMeHHbIE 4eJI0BeK0oOpa3HbIe
00€3bsIHbI

bubmuorexa [JOK
https://lesson.edu.ru/06/09

47

OBOJIIOLIMOHHOE ITPOUCXOKACHUE YeJIOBEKa
Hakonnenne (akToB 0 NPOMCXOXKIECHUH YEIOBEKa.
Jloka3zarenbcTBa PpOJCTBA YENOBEKA U KUBOTHBIX.

bu6mmoreka [IOK
https://lesson.edu.ru/06/09




Baxneiime 0cCOOGHHOCTH OpraHuW3Ma  YeloBeKa.
[IposiBneHne OMOIOTUYECKUX U COLUANBHBIX (HaKTOPOB
B MCTOPUYECKOM IIPOLIECCE MPOUCXOKIACHUS YEIOBEKA.
OOmiecTBeHHBIN  (COIMAIBHBIA) 00pa3 JKU3HU —
YHUKAJIBHOE CBOMCTBO Y€JIOBEKA

48

49

Pannue STaIbI DBOJIIOLUHA yeJIOBEKa
Paunnune MPEIKU yeJIoBEKA. [Tepexon K
MPSIMOXOXKICHUI0O — BBUIAIONIMICS 3Tam 3BOJIOIUN

yenoBeka. CTalul aHTPOIOreHe3a: MPeIeCTBEHHUKH,
YEJIOBEK yMEJbIi, JPEBHEUIINE JIFOIH, APEBHUE JIFOU,
COBPEMEHHBIIN YeJIOBEK

[To3anue ATarbl IBOJIIOIIMH YeloBeKa
Pannue HEOaHTPOIIbI — KPOMaHbOHIIBI.
OTnuuyuTeNnbHble TPU3HAKK COBPEMEHHBIX JIIOJICH.
buoconmanphas  cymHoOCTh  4YenoBeka.  BimsiHue
COLMaNbHBIX (PAKTOPOB Ha JEUCTBHUE ECTECTBEHHOIO
oTOOpa B HICTOPUYECKOM PA3BUTHH YEIOBEKA

bubmuorexa [JOK
https://lesson.edu.ru/06/09

bubmuoreka [JOK
https://lesson.edu.ru/06/09
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YenoBeueckue pachl, UX POACTBO U MPOUCXOXKIEHUE
YenoBek pazyMHbIil — noiauMopdHsblii Bu. IlonsTre o
pace. OcHoBHble THIBI pac. Ilpoucxoxnenue u
POJICTBO pac

YenoBek Kak XKHUTelb Ouocdepbl M €ro BIMSHUE Ha
IpUpoay 3eMiu

YenoBek — xutenb 6nochepsl. BiausHue yenoBeka Ha
ouocthepy. YCIOKHEHHE W MOIIHOCTh BO3JCUCTBUS
yenoBeka B Omocdepe. CoxpaHeHHe XKU3HU Ha 3emiie
— IJIaBHAd 3a/1a4ya 4eJIoBeUYeCTBa

O0001IeHe W cucreMaryd3alus 3HAHUH 110 TeMe
«3aKOHOMEPHOCTH MTPOUCXOMKIACHUS U PA3BUTHUS KHUIHH
Ha 3emiie»

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

bubmuoreka [JOK
https://lesson.edu.ru/06/09
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VciroBus XU3HU Ha 3eMie
Cpenpl KU3HM OpPraHM3MOB Ha 3emiie: BOJHa“,
Ha3eMHO-BO3/YITHAsL, TIOYBEHHAs, OpraHW3MEHHasl.

bu6mmoreka [IOK
https://lesson.edu.ru/06/09




VYcnoBusi KU3HU OpPraHU3MOB B PasHbIX Cpelax.
DKOJIOTUYECKHUE (bakTopsbI: abuoTU4ecKue,
OMOTUYECKHIE U aHTPOIIOTCHHBIC

54

OOmme 3akoHbl JeiicTBUA  (DaKTOpOB cpeabl Ha
OpraHu3Mbl

3aKOHOMEPHOCTH JACUCTBHUS (DAKTOPOB Cpenbl: 3aKOH
ONTUMYMa, 3aKOH He3aMEHUMOCTH (akropa. Biusnue
9KOJIOTMYECKUX (akTopoB Ha OpTaHU3MBI.
[lepuonnyHocTsb B KU3HU OpPIraHU3MOB.
doTtonepuoanusm

bubmuorexa [JOK
https://lesson.edu.ru/06/09
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[IpucnocoOIeHHOCTh ~ OPraHM3MOB K JCHCTBUIO
(dakTopoB Cpesl
[Ipumepsl npucnocoOIeHHOCTH opraHu3MoB. [lonsTue
00 amanrtanuu. PaznooOpasue amanrtanuii. [loHsarue o
KU3HEHHOM  Qopme.  DKOJOrMYeCKHe  TPYIIB
OpraHUu3MOB

buornueckue CBSI3U B IpUpoe
buotnueckue cBs3M B NOpUpOJE: CETU MUTaHMUS,
crocoObl 10ObIBaHUS NMUIIK. B3auMoneicTBre pa3HbIX
BUJIOB B TPUPOJHOM COOOIIECTBE: KOHKYPEHIIMS,
MyTyajqu3M, CHMOHO3, XHUIIHUYECTBO, Mapa3UTU3M.
CBsi3u  OpPraHuM3MOB  pPa3HBIX  BHJIOB. 3HAu€HUE
OMOTHUYECKHUX CBsI3EH

B3aumocBsi3u opranu3mMoB B MOMYJISIUN

[Momynsanus kak ocobasi HAAOPraHU3MEHHAs CHUCTEMA,
¢dopMa cymniecTBoBaHus BuAa B mpupoje. [lonstue o
neMorpaguueckod M MPOCTPAHCTBEHHON CTPYKType
nonyssaiuu. KomuuecTBeHHbIE MOKA3aTeNU MOMYJISIINN:
YHUCJIEHHOCTb U INIOTHOCTh

@DYHKIMOHUPOBAaHUE NOIYJIALNNA B IPUPOIE
JleMorpauueckre  XapakTEpUCTUKU  IOIMYJIALUU:
YHUCJIEHHOCTb, MJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb,
BBDKMBAaEMOCTb. Bo3pacTHas CTpyKTypa NONYJISILHH,

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

bu6nmoreka [JOK
https://lesson.edu.ru/06/09

bu6mmorexa [IOK
https://lesson.edu.ru/06/09

bubmuoreka [JOK
https://lesson.edu.ru/06/09




rnojoBasg CTpykrypa mnonyisuunu. [lomynsaums kak
Oouocuctema. JlMHaMUKa YUCICHHOCTH U IUIOTHOCTHU
MOMYJISIUUU. PeryJisiis YucaeHHOCTH MOIYJISILIUU

59
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[TpupoaHoe coob1ecTBO — OUOreoneHo3

[TpupoaHoe cOOOLIECTBO Kak OHOLIEHO3, €ro SIPYCHOE
CTPOCHUC, ISKOJOIMYCCKUC HHIIHW, MUIICBBLIC HCHU U
ceth TNUTaHWs. [JaBHBI TPH3HAK  HPUPOIHOTO
co00IIeCTBa — KPYTrOBOPOT BEIIECTB M OTOK YHEPTUHL.
[Tonsitue o 6uororne. Posib BUoB B OMOIICHO3E

buoreoneno3sl, 3xocucteMsl u Ouochepa
DKOoCUCTEMHasl ~ OpraHM3alusl  KUBOM  MPUPOJBL.
@DyHKIMOHAIBHOE pa3IMyue BUAOB B 3KOCHUCTEMAX
(mpou3BOAUTENH, noTpeOuTeNH, pasiaraTenm).
OCHOBHBIE CTPYKTYpHBIE€ KOMIIOHEHTBI 3KOCHCTEMBI.
KpyroBopor BemecTs M IpeBpalieHUs SHEPrUd —
OCHOBHOM MpHM3HAaK »JKocucTeM. buocpepa —
riobanpHas  skocuctema. B,  Bepnanckuii o
o6uochepe. KoMIOHEHTHI, XapaKTepU3yIOIUE COCTaB U
cBOMcTBa Oumocdephl: KMBOE BEUIECTBO, OMOrE€HHOE
BEIIIECTBO, KOCHOE BEIECTBO, OMOKOCHOE BEIIECTBO.
Pons sxuBorO BemecTBa B Ouocdepe

bubmuorexa [JOK
https://lesson.edu.ru/06/09

bubmuoreka [JOK
https://lesson.edu.ru/06/09
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PasBurtne u cMeHa IpUPOAHBIX COOOIIECTB
Camopa3BuTHe OHOTreoleH030B UM MX cMeHa. Cranuu
pa3Butus OuoreoneHo3oB. IlepBuuHble M BTOPUYHBIE
CMeHbl (CyKIeccuu). YCTOWYMBOCTH OHOTEOIICHO30B
(3xocucTem). 3HaYeHHE 3HAHUNW O CMEHE HPHUPOJHBIX
cooO1iecTB

MHoroo6pasue 6uoreorneH030B (IKOCUCTEM )
O6o061enne panee M3y4E€HHOTO MaTepuana.
MHoroo6pasue  BOJHBIX  3KOCHUCTEM  (MOPCKHX,
NIPECHOBOAHBIX) UM  Ha3eMHBIX (ECTECTBEHHBIX H
KYJBTYPHBIX). ATPOOHOTreoneHO03bl (arpodKOCHCTEMBI),
HUX CTPYKTYypa, CBOMCTBAa M 3HAQUECHHUE I 4YEJIOBEKA M
TIPUPOIBI

bu6mmoreka [IOK
https://lesson.edu.ru/06/09

bu6mmorexa [IOK
https://lesson.edu.ru/06/09




OcHOBHBIE 3aKOHBI YCTOMYUBOCTH KUBOU MPUPO/IbI 1 bubmmoreka [JOK
HuknuyHOCTH MIPOLIECCOB B 9KOCUCTEMaX. https://lesson.edu.ru/06/09
YCTONYMBOCTh NMPUPOAHBIX dKOcHUCTEeM. [IpuumubI
63 YCTOWYMBOCTHU 9KOCHUCTEM: OuoIornuecKoe
pasHooOpa3ue U conpspkEHHAsE YMCICHHOCTh X BHUJIOB,
KPYTrOBOPOT BEUIECTB U MOTOK IHEPIHH, IUKINYHOCTD
MIPOIIECCOB
Okonornyeckue mpodiembl B Omocdepe. Oxpana 1
MIPUPOJIBI
O06006mIeHne paHee M3YUYEHHOTO Martepuania.
OTHolleHWE 4YeloBeKa K TMPUPOAE B  HCTOPUHU
yenoBeuecTBa. [IpoGiiembl  OGuocdepsl: HCTOLIEHUE
64 MPUPOAHBIX PECYpCOB, 3arpsi3HEHUE, COKpalleHHe 05
OMOJIOTUYECKOTO pasHooOpaswusl. Permenune ’
9KOJIOTHUECKUX MpobaeM Ouocdepbl: parnuoHaIbHOE
WCIIOJIB30BaHUE PECYPCOB, OXpaHa MPHUPOIBI, BceoOIee
HKOJIOTHYECKOE 00pa30BaHUE HACEIECHUS.
JlaGopaTtopHnast pabota Ne 6
«O11eHKa Ka4eCcTBa OKPYKAIOIIEH CpesibD)
DKCKypCHsI B IPUPOIY 1 bubnmnorexa [JOK
65 «M3yyenre M ONMCAHHME  DKOCHCTEMBI  CBOEM https://lesson.edu.ru/06/09
MECTHOCTIY
O6oOmmeHe W cHCTeMaTH3allus 3HAHUH 10 TeMme 1 bubmuoreka [JOK
66 «3aKOHOMEPHOCTH B3aMMOOTHOLIEHHI OPraHU3MOB WU https://lesson.edu.ru/06/09
cpeab»
67 WToroBelii  KOHTpOJNb 3HAHUH Kypca OuONOrHH 1
9 kiacca
68 Ypok-pezeps 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3




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

1. TMaceuynuk B.B, Cymaroxmn C.B, Kamunosa I'. B. I np. buonorus 5-6
kiaccel/ AknmonepHoe oomiectBo «3marenscTBo «IIpocBemnieHues

2. IlomomapéBa, M. H. VYueObnuk «buonorus» 7 Kmacc: yueOHUK IS
obmeobpa3oBarenpHbIX yupexacHuii / B.M. Koncrantunos, B.I'. baGeHnko,
B.C. Kyumenko. — MockBa: U3natensckuii uentp «Bentana-I'pad», 2019. —
288 c.

3. JparomunoB A.I'., Mam P.Jl. buonorus. 8 kinacc: Y4eOHUK JUIsl ydamuxcs
oO1eoOpaszoBarenbHbIX opranuzaiuii. M.: Bentana-I"pad, 2020.

4. Tlonomapea M. H., Kopuunoa O. A., UepnoBa H. M. OcHoBbl 0011eit
Ouosiormu: YueOHUK Ui ydammxcs 9 Kkiacca o01mieoOpa3oBaTeIbHBIX
yupexaenuii. M.: Benrana-I'pad, 2019.

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. B.M. KoncrantuaoB. buosnorus. )Kuotueie. Pabouas Tetpaan. 7 kiacc.
Yacts 1,2. — M.: Benrtana-I'pad, 2019.

2. [Tonomapéra, U. H. buonorus 7 knacc: metonuueckoe nocodue / B.C.
Kyumenko, C.B. Cymatoxun. — MockBa: Benrana-I'pad, 2019 r.- 219 c.

3. Mam P.J., paromunoB A.I'. buonorus. Yenosek. 8 kiacc: PabGouas
terpans. M.: Benrtana-I'pad, 2020.

4. Pe3nnkoBa B.3., CuBornazoB B.M. buomorus. Pazgen «YenoBek u ero
310poBbe». Metoaudeckoe nocooue st yuurens. M.: TEHXEP, 2018.

S. AmnacracoBa JLII. «CamocrosiTenbHble pa0OThl ydYallMXcs MO OO0ImIei
ouosiorun» - M.: IIpoceenienue, 2018.

6. O6mas 6monorus. Meroaunyeckoe mocooue 9 knaccel — M.: JIpoda,2019.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. ['azera «buonorus» IIPUIIOKEHHE K «l CEHTAOPSD
www.bio.1september.ru

2. [Toaroroska k 'MMA www.ege.edu.ru , www.fipi.ru.

3. «Enmunas komnekiusa Hudposerx O6pazoBarensHbix Pecypcony
http://school-collection.edu.ru/)

4, [HOC MO mixomna https://myschool.edu.ru/



http://www.bio.1september.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
https://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F
https://myschool.edu.ru/

