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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo OWMOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsSI COCTaBJIeHA Ha
OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON IpOrpamMmbl
OCHOBHOTro o0mero ob6paszoBanus, npeactaBieHHBIX B @I'OC OOO, a Ttaxxke denepaabHON
paboueit mporpaMmbl BOCIIUTAHMUSL.

[IporpamMa 10 OuoJOrMM HampaBieHa Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH 00Y4YaOUIMXCS U OPTaHU3aLMIO0 U3y4eHUs] OMOJIOrMH Ha JesTelbHOCTHOM ocHOBe. B
nporpaMMe MO OHOJIOTMM YUYUTBIBAIOTCS BO3MOXKHOCTH Y4e€OHOIro IMpeaMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO k mIaHUPYEMBbIM JUYHOCTHBIM WU METAIPEIMETHBIM pe3ysbTaTaM
o0y4YeHHs, a TaKKe peaju3alys MEXIPEIMETHBIX CBA3€H eCTEeCTBEHHO-HAY4YHBIX Y4EOHBIX
IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHus.

B nporpamme 1o 610s10ruu onpeAesstoTCsl OCHOBHbIE 1SN U3Y4EHUs OMOJI0IMH Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHMs, IUIAHUPYEMbIE pPE3yJlIbTaThl OCBOCHHS IPOrPAaMMBI II0
OWoNoTHU: JUMYHOCTHBIE, METaNpeIMeTHbIe, TMpeaMeTHble. [IpeaMeTHble IIaHupyeMble
pe3yibTaThl JaHbl JUI KaX10T0 rojla U3y4eHus OMOJIOTUH.

Buonorus pa3zBuBaeT NpeacTaBiCHHsI O MMO3HABAEMOCTH JKMBOM NPHUPOJBI U MeTojxax €&
MO3HAHUS, TIO3BOJIIET COPMHUPOBATH CHCTEMY HAyYHBIX 3HAHUN O KUBBIX CHCTEMAaX, YMEHHS UX
NOJy4aTh, MPUCBAMBATH U IPUMEHATH B )KU3HEHHBIX CUTYAIIHsX.

buonoruueckass moaroroBka oOecrneyuBaeT IMOHMMAaHUE OOYYAIOUMMHCS HAyYHBIX
IOPUHIUIIOB YeJIOBEYECKON JEsITEeIbHOCTH B IPUPOJE, 3aKJIAJbIBAET OCHOBBI 3KOJIOTMYECKOMH
KYJIbTYpBbI, 30pOBOro 00pa3a »KM3HH.

LenssmMu n3yueHus GMOJIOTHHM HA YPOBHE OCHOBHOT'O O0IIIETO 0Opa30BaHUS SIBIISIIOTCS:

dopMHpOBaHHE CHCTEMBl 3HAaHMW O MpPHU3HAKAX M Mpoleccax KU3HEIeATeTbHOCTH
OMOJIOTHYECKUX CUCTEM Pa3HOIO YPOBHS OpTraHU3alNH;

dbopMHUpOBaHHE CHUCTEMBI 3HAHUH 00 OCOOEHHOCTSIX CTPOCHHUS, >KU3HEIEATEIbHOCTH
OpraHu3Ma 4eJoBeKa, YCIOBUSAX COXPAHEHHS €To 3/10pPOBbS;

dopMHUpoBaHHE YMEHHH MPUMEHATh METO/Abl OHOJOrMYECKOW HAyKH Ui H3ydeHHs
OMOJIOTMYECKUX CUCTEM, B TOM YHCIIE OPraHU3Ma YellOBeKa,

dbopMHEpOBaHHE YMEHHH HCIOIB30BaTh MH(POPMAIMIO O COBPEMEHHBIX JOCTHIKCHHAX B
oOnactu Ouosoruu JUisi OOBSICHEHMsSI TPOLECCOB W SBJIEHUN IKMBOW MNPUPOABI U
KHU3HEIEATEIIbHOCTH COOCTBEHHOI'O OPraHU3Ma;

dbopmHpoBaHUE YMEHUI OOBACHATH POJIb OMOJIOTHH B IPAKTHUECKON 1A TEILHOCTH JIIO/IEH,
3HayeHHe OWOJIOTMYECKOTO pa3HooOpaszusi [UIsl CcOXpaHeHus Ouocdepsl, MOCIEACTBUS
JeSITEIbHOCTH YeJIOBEKa B MIPUPOJIE;

(dbopMHpOBaHKE IKOJIOTMYECKON KYIbTYPHI B IIENAX COXPAHEHUSI COOCTBEHHOT'O 3/I0POBbS U
OXPaHbl OKPY’KaIOIIeH Cpebl.

JlocTuxkeHue 1eael nmporpaMMbl M0 OMOJIOTHHM OOECTIEYUBAETCS PEHICHHEM CIeIYIOIINX
3ajgad:

npuoOpeTreHre 00yJaroUMMHCA 3HAHUN O KUBOW MPUPOJIE, 3aKOHOMEPHOCTSX CTPOCHUS,
KHU3HEIEATEIILHOCTH U CpefooOpasyrolieil pojlud OpraHU3MOB, YeJOBEKe Kak OHOCOLMAIbHOM
CYILECTBE, O POJIM OMOJIOTUYECKON HAYKH B MPAKTUYECKOU EATEIbHOCTH JIFOIEH;

OBJIQICHUE YMEHUSIMH MPOBOJUTH MCCIEJOBAHUSA C HCIOJIb30BAHHEM OMOJIOTMYECKOTO
o0opymoBaHus U HAOTIOJCHMS 32 COCTOSTHMEM COOCTBEHHOTO OPraHU3Ma;

OCBOCHHE MPUEMOB pabOThI C OMOJIOTHYECKO HH(OPMAIIHEH, B TOM YHCIIE O COBPEMEHHBIX
JOCTH)KEHUSIX B 00J1aCTH OMOJIOrHH, €€ aHAJIN3 U KPUTHUECKOE OLIEHUBAHUE;



BOCIIUTaHHE OMOJIOTHYECKH U SKOJIOTUIECKU IPaMOTHOM IMYHOCTH, TOTOBOM K COXPaHEHUIO
COOCTBEHHOTO 37I0POBbSI U OXPaHbl OKPY>KAIOIICH CPEIIbI.

OO01ee 9nCIIO 4acoB, OTBEACHHBIX ISl U3YUEHUsT OMOJIOTHH, COocTaBisieT 238 4acoB: B 5
kiacce — 34 vaca (1 gac B Henento), B 6 kiacce — 34 vaca (1 gac B Hezenio), B 7 kiacce — 34 Jaca
(1 gac B Henmemio), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 vacos (2 yaca B
HEJICTIIO).

[Ipennaraemplii B mporpaMMe 1Mo OWOJIOTHH TEpPEeYeHb JTa0OPATOPHBIX U MPAKTHYCCKHX
paboT sIBIIsSIETCS PEKOMEHIATEIIbHBIM, YYUTENb JIeTaeT BEIOOp MPOBEACHUs J1a00paTOpPHBIX padoT
U ONBITOB ¢ YY€TOM  HWHAMBHIYalIbHBIX OCOOCHHOCTEH  OOy4YarommMXCs,  CIUCKa
IKCIIEPUMEHTATBHBIX 3aJIaHUH, TTPeIJIaraeMbIX B paMKaX OCHOBHOT'O TOCYIapPCTBEHHOTO 3K3aMeHa
1o 6uonoruu.



COJAEP)KAHUE OBYYEHUA

1. buoJsiorus — HayKa 0 *KUBOI IpUpoae

[Tonsitue o xwu3Hu. llpu3Haku >kuBOro (KJIETOYHOE CTPOEHUE, MHUTAHUE, AbIXaHHE,
BbIJIEJICHHE, POCT U Apyrue npu3Haku). OObEKThl )KUBOWH U HEXKHUBOW MPUPOJIbI, UX CpPaBHEHUE.
JKvBas u HeKUBas IpUPOJA — €AUHOE LIENOE.

buonorus — cucrema Hayk o >xuBoM npupoje. OCHOBHBIE pa3zeibl Ouosoruu (0oTaHUKa,
300JI0THSA, SKOJIOTHS, LMTOJIOTHS, aHaTOMUs, ¢u3uoynorus u apyrue paszzaensi). [Ipodeccun,
CBs3aHHbIE C OMOJIOTHEHN: Bpau, BETepUHAp, MCUXOJOT, arpOHOM, XKHUBOTHOBOJ U Apyrue (4-5
npodeccuit). CBsA3b OMONOTHH C APYTUMU HayKamu (MaTeMmartuka, reorpadus U Apyrue HayKu).
Posib 6uonoruu B MO3HAHUH OKPYKAIOLIETO MUPA U TMPAKTUYECKOH e TeTbHOCTH COBPEMEHHOTO
YeJI0BeKa.

Kabuner Owomorum. IlpaBuia moBeneHus ¥ paboOThl B KaOMHETE ¢ OHMOJOTHYECKHUMH
npuOopaMu U HHCTPYMEHTaMHU.

buonornueckne TepMHUHBI, TOHATHS, CAMBOJIBL. MIcTOUHMKYN Ononornaeckux 3Hanui. [Touck
uH(GOpPMAIIMK C HCIOJIb30BAaHUEM PA3MYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIMTEPATypa,
CIPaBOYHHKH, VIHTEpHET).

2. Metoabl U3y4eHusl KUBOW MPUPOIBI

Hayunble MeTonbl M3y4eHHUs XKMBOW NPUPOJbI: HAOJIOJIEHUE, HKCIIEPUMEHT, OIMCAHUE,
usMepenue, knaccudukanusd. [IpaBuna paboThl ¢ yBEIMYUTEIBHBIMU PUOOPAMH.

Meton omnucanuss B Ouoniorud (HArJISIAHBIN, CIIOBECHBIM, cxemaruueckuit). Meton
u3MepeHus: (MHCTpyMEHThl u3MepeHus). HaOmroneHne u 3KCHEpUMEHT KaK BEIyLUE METOJIbI
Ouonoruu.

Jlabopamopnvie u npakmuueckue padbomaol

N3yuenue 1abopaTopHOro 000OpYAOBaHUS: TEPMOMETPHI, Bechl, Yamiku [lerpu, npobupku,
MeH3ypkH. [IpaBuna paboTsl ¢ 060py10BaHUEM B IIKOJILHOM KaOUHETE.

O3HaKOMJIEHHE C YCTPOWCTBOM JIyIbl, CBETOBOI'O MUKPOCKOIIA, IPaBUiIa padOThI C HUMHU.

O3HakOMJIEHHME C paCTUTENbHBIMH M JKHUBOTHBIMH KJEeTKaMH: ToMata u apOysa
(HatypanbpHble Tpenapatsl), UH(y30punu TyhenbKd U TUAPHI (TOTOBBIE MUKPOIpENaparhbl) C
MOMOMUIBIO JIYTIBl U CBETOBOI'O MUKPOCKOIIA.

DKCKypcuu unu 6udeoIKCKypcuu

OgnajieHne METO1aMu U3y4eHHUs )KUBOM MPUPO/IbI — HAOJIIOIECHUEM U 3KCIIEPUMEHTOM.

3. OpraHu3Mbl — TeJjia ;KMBOIl MPUPOABI

[Tonsitue 06 opranusme. JlosnepHble U sepHble opraHu3Mbl. Kietka m e€ OTKphITHE.
Knerounoe crpoenune oprann3zMoB. Llutonorus — Hayka o kierke. Kiierka — HauMeHb11as e AMHNLIA
CTPOEHUS U KU3HEAEATEIIbHOCTH OPraHU3MOB. Y CTPOHCTBO YBEIHMUUTEIbHBIX TPUOOPOB: Tyl U
MUKpockona. CTpoeHue KJIETKM 110/ CBETOBBIM MHKPOCKOINOM: KIETOYHas 000JI0uKa,
LUTOIIa3Ma, SIIPO.

OOHOKIIETOUHbIE W MHOTOKJIETOYHbIE OpraHu3Mbl. KileTku, TKaHH, OpraHbl, CUCTEMbI
OpraHoB.

XKuznenesrensHocts  opraHu3smMoB.  OCOOEHHOCTH  CTpPOEHMS M IPOLECCOB
KU3HEAESITEIbHOCTH Yy PACTEHUM, )KUBOTHBIX, OaKTepuil ¥ rpuloB.

CBoiicTBa OpPraHU3MOB: IIUTAHHWE, JAbIXaHWE, BBIJCICHUE, JBW)XECHHUE, Pa3MHOXKEHUE,
pasBUTHE, PA3IPAKUMOCTb, IPUCTIOCOOTEHHOCTh. OpraHu3M — eMHOE LENIOe.



Pa3nooOpa3ue opranu3MoB u MX KjacCU(pUKaIs (TaKCOHBI B OMOJIOTHH: 1[apCTBA, THIIBI
(oTmensl), KIacchl, OTPsAbI (MMOPSAKH), CEMENUCTBA, POJbI, BUIbL. bakTepun U BUPYChl Kak (OPMBI
KHU3HHU. 3HaYeHHE OaKTepUil U BUPYCOB B IMIPUPOJIE U B )KU3HU YETIOBEKA.

Jlabopamopuwvie u npaxmuueckue padoomot

W3ydyeHre KIETOK KOXKMLBI YelIyd JiyKa MOJ JIYNOM M MHUKPOCKOIOM (Ha MpHMepe
CaMOCTOSITENILHO IIPUTOTOBJIIEHHOTO MUKpPOIIpEnapara).

O3HaKoOMJIEHHE ¢ IPUHLIUIIAMU CUCTEMATUKHN OPTaHU3MOB.

Habmronenue 3a norpebiaeHreM BObI PACTEHUEM.

4., OpraHu3mbl 4 cpeaa o0UTaAHUS

[Tonstue o cpene  oburtanus. BongHas, Ha3eMHO-BO3AYyIIHAs,  IOYBEHHAs,
BHYTpPHUOpPraHU3MEHHas cpensl oburanus. [lpeacraButenu cpen oburtanus. OcoOEHHOCTH Cpen
obOurtanusi opranu3moB. [Ipucnocobnenus opranu3moB k cpee oouranus. Ce30HHbIE U3MEHEHUS
B )KM3HU OPTaHHU3MOB.

Jlabopamopnvie u npakmuueckue padomul.

BrrsiBiienue npucrnoco6aeHmii OpraHu3MoB K cpefie 00uTaHus (Ha KOHKPETHBIX TPUMEPAX ).

DKCKypcuu unu 6u0eoIKCKypcuu.

PacTuTenbHbIi U KUBOTHBIN MUP POAHOTO Kpasi (KpaeBeIeHUE).

5. Ilpupoanbie coodumecTBa

[TonsiTue o mnpupoaHoM cooOuiecTBe. B3auMMoOCBSI3M  OpraHu3MoOB B IPUPOJHBIX
coobOmiectBax. [lumieBbie cBsizu B cooOmiecTBax. [IuineBbie 3BEHbs, LENU U CETH MHUTAHUA.
[TpousBoguTenu, NOTPEOUTENH U Pa3pyLIUTENId OPraHMYECKUX BEIIECTB B MPUPOIHBIX
coobmiectBax. [Ipumepsl MPUPOIHBIX cOOOIIECTB (J€c, MPyA, 03epO U Jpyrue MPHUPOTHBIC
COOOIIIECTBA).

HckyccTBeHHBIE COOOIIECTBA, UX OTJIMYUTENbHBIE MPU3HAKK OT MPHPOIHBIX COOOIIECTB.
[TpuyrHBI HEYCTOWYMBOCTH HCKYCCTBEHHBIX COOOIIECTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B
YKU3HU YEJIOBEKa.

[Ipupoausie 30ub1 3emiid, ux ooutarenu. dnopa u payHa mpupoaHBIX 30H. JlaHaIaADTHL:
IIPUPOJIHBIE U KYJIBTYPHBIE.

Jlabopamopuvie u npakmuueckue padbomal.

N3ydeHne NCKyCCTBEHHBIX COOOIIECTB U MX oOuTaTenel (Ha mpuMepe akBapuyma 1 Jpyrux
HCKYCCTBEHHBIX COOOIIECTB).

IKCKypcuu unu 6u0eoIKCKypcuu.

N3yueHne NpUpOIHBIX COOOIIECTB (HAa HpuUMepe Jjeca, o3epa, Mpyiaa, Jyra U IpYyTux
MPUPOJIHBIX COOOIECTB.).

N3ydeHre ce30HHBIX SIBICHUN B )KU3HU MPUPOIHBIX COOOIIECTB.

6. 7KuBasi npupojaa u 4ejloBeK

M3MeHeHus B IPUPO/IE B CBSA3H C Pa3BUTHEM CEJIBCKOT0 X03511CTBA, IPOU3BOICTBA U POCTOM
YHCIIEHHOCTH HaceseHus. BiusHue yenoBeka Ha ®KUBYIO IPUPOY B Xoje ucropuu. ['mobdanbHbIe
9KOJIOTHYECKHUE TTPOOIEMBI. 3arpsi3HEHUE BO3IYIIHONW M BOJHOW 000J10UeK 3eMiid, TIOTEpPH TOYB,
ux npenorBpamieHue. IlyTm coxpaHeHuss Ouonorndeckoro pasHooOpasus. OxpaHsemble
TEPPUTOPUH (3alIOBEJHUKH, 3aKa3HUKH, HAIIMOHAJIbHBIE NIAPKH, NaMATHUKU Npuposl). KpacHas
kHura Poccuiickoit @enepanun. OCo3HAHUE )KU3HU KaK BEJIUKON IIEHHOCTH.

Ilpakmuueckue padomeul.

[IpoBenenue akmuu mo ybopke Mycopa B OimkaiilieMm Jiecy, Hapke, CKBepe WM Ha
IIPUIIKOJIBHON TEPPUTOPHH.



1. PacTruTebHBIII OPpraHu3zM

Boranuka — Hayka o pactenusix. Pazaenst 6otanuku. CBs3b O0TAaHUKH C APYTUMH HAyKaMU
U TexHUKOoH. O0IIMe NPU3HAKU PACTEHUH.

PaznooOpa3ue pacreHuil. YpoBHU OpraHu3allld PacTUTEIBLHOTO OpraHui3Ma. Bricimiue u
Huslue pacteHus. CopoBble U CEMEHHBIE PACTEHHUS.

Pacturenbnas knerka. M3ydeHue pacTUTENBHOM KIETKU MOJ CBETOBBIM MHKPOCKOIIOM:
KJIeTOYHasi 000JI0YKa, S/ApO, HUTOMa3Ma (TUIACTHbl, MUTOXOHJPUHU, BAKYOJIH C KIETOYHBIM
cokoM). Pacturenpubie TkaHu. OYHKIIMU PACTUTEIbHBIX TKAHEH.

Opransl U cucTeMbl OpraHoB pacTeHuil. CTpoeHHne OpraHoB PaCTUTEILHOTO OpraHu3Ma, UX
POJIb U CBSI3b MEXKIY COOOM.

Jlabopamopnvie u npakmuueckue padbomal.

H3ydeHrne MUKPOCKOIIMYECKOTO CTPOCHHUS JTUCTA BOJHOTO PACTEHUS AJIOCH.

H3ydeHue CTpoeHHs pacTUTENIbHBIX TKaHEeH (MCII0JIb30BaHNE MUKPOIIPENapaToB).

N3yuenne BHEIIHETO CTPOCHHS TPABSAHHUCTOIO I[BETKOBOIO DPACTCHHS (HA JKUBBIX WIIH
repOapHBIX SK3EMIUISIPAaX PAaCTCHUH): MACTYIIbs CYMKa, peAbKa IWKasi, JJIOTUK €IKUH U Jpyrue
pacTeHus.

OO6HapyxeHrne HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB B PACTCHUHU.

DKCKypcuu uiu 6udeoIKCKypcuu.

O3HaKOMJIEHHE B IPUPOJE C IIBETKOBBIMU PACTEHUSMHU.

2. CrtpoeHue 1 MHOroo0pa3ue NOKPbLITOCEMEHHBIX pacTeHH

Crpoenue cemsiH. CocTaB U CTPOCHHUE CEMSIH.

Bunel xopHeli U TUIbI KOpPHEBBIX cucTeM. Bupomsmenenus kopHei. Kopenb — opran
MOYBEHHOTO (MUHEpAIBHOTO0) NMuUuTaHus. KOpHU M KOpHEBbIE CUCTEMbl. BHelTHee U BHyTpeHHEE
CTpOEeHHE KOPHS B CBS3M ¢ ero pyHkuusmu. KopreBoit uexnuk. 30HbI KOpHs. KopHEBbIe BOIOCKH.
Poct xopus. Ilornomenne KOpHIMH BOJBI 1 MHHEPAIbHBIX BEIIECTB, HEOOXOAUMBIX PACTECHHIO
(xopHEBoOe aBieHue, ocMoc). BunonzMenenue KkopHei.

[To6er. PazButne nmodera u3 nmouku. Ctpoenue ctedisi. BHenHee 1 BHyTpeHHEE CTPOCHUE
nucta. Bunonzmenenus moderos: KOpHEBHIIE, KITyOeHb, TykoBHIla. MIX cTpoeHue, 6nomoruniyeckoe
U Xo3siicTBeHHOe 3HaueHue. [loGer um mouku. JlucTopacmonoxeHHe U JHCTOBas MO3auKa.
Crpoenne u QyHkuuu jaucta. llpocTble W clOXHBIE JUCThS. BHIOW3MEHEHMS JIMCTHEB.
Oco0OeHHOCTH BHYTPEHHEIro CTPOEHMS JIMCTa B CBSI3U C €ro (PyHKUMSIMH (KOXHIIA U yCTbHIIA,
OCHOBHAs TKaHb JIUCTa, MPOBOJIAIINE My4KH). JIUCT — OpraH BO3AyITHOTO MUTAHUSI.

Crpoenue u pazHooOpasue 1BetkoB. Couerus. [Inoasl. Tunsl mnonos. Pacnpoctpanenue
IUIOJIOB U CEMSIH B IPUPO/IE.

Jlabopamopmuwvie u npakmuueckue padoomaol.

W3ydeHne CTpoeHUsT KOPHEBBIX CHCTEM (CTEp)KHEBOM M MOYKOBATOH) Ha MpUMEpe
repOapHBIX SK3EMILIIPOB WU )KUBBIX PACTCHHIA.

W3ydeHne Mukpomnpenapara KJIeTOK KOpHSI.

O3HaKOMJIEHHE C BHEIIHUM CTPOEHUEM JIMCTHEB U JINCTOPACIONIOKEHNEM (Ha KOMHATHBIX
pacTeHusIX).

N3yueHue cTpoeHusi BEreTaTUBHBIX U FT'€HEPaTUBHBIX MOYEK (Ha MpUMepe CUPEHH, TOTIONS
U IPYyTUX PacTeHui).

N3ydyeHre MUKPOCKOITUYECKOTO CTPOCHHUS JIUCTa (Ha TOTOBBIX MUKpOIIpenaparax).

PaccmarpuBanue  MUKpPOCKOIMYECKOTO  CTPOCHHS BETKM JepeBa (Ha TOTOBOM
MHUKpOIIpenapare).

HccnenoBanue cTpoeHUs: KOPHEBUILA, KITYOHS, TyKOBHIIBI.



N3yueHne cTpoeHus IBETKOB.

O3HaKOMJIEHHE € PA3IMYHBIMUA TUIIAMH COL[BETHUH.

N3yuenue CTpOEHHUsI CEMSIH ABYIOJIbHBIX PACTCHUM.

N3yuenue cTpoeHHUs CeMsIH OJTHOAOJIbHBIX PACTEHUM.

3. Ku3HelesiTeIbHOCTH PACTUTEIbHOI0 OPraHU3Ma

OOMeH BeliecTB y pacTeHuH

Heoprannueckue (Boga, MUHEpalIbHBIE COJIM) U OpraHUYECKUe BeliecTBa (OCNIKHU, KUPDI,
YIJI€BO/IbI, HYKJICHHOBBIE KUCIIOTHI, BUTAMUHBI U ApPYyrue BellecTBa) pacTeHus. MuHepaibHOe
MMTaHHUE pacTeHUM. Y 100peHHS.

IInTanmne pacrenus.

[Tornomenne KOPHSAMH BOJbI M MHHEPAIbHBIX BEUIECTB, HEOOXOAMMBIX PACTEHUIO
(xkopHeBoe maBieHue, ocmoc). llouBa, e€ mmomopoaue. 3HaueHHEe OOpPaOOTKH MOYBBI
(oKyunBaHME€), BHECEHUS YyIOOpEHHI, MPOPEKUBAHUSA MPOPOCTKOB, IMOJIMBA s JKU3HH
KYJIbTYPHBIX pacTeHUM. [ naponoHuKa.

®otocuHTe3. JIUCT — OpraH BO3AYNIHOTO MUTAaHUS. 3HAUeHUE (POTOCHHTE3a B IPUPOC U B
JKU3HU YEJIOBEKA.

JbIxanue pacrenus.

[pixaHne KoOpHA. PpIxjeHue MOYBBI Ui  YJOydlIEHUs JbIXaHUsS KOPHEH. Y CIIOBUA,
HPEMSITCTBYIOUINE JAbIXaHUI KopHeH. JIuct kak opraH abixaHusi (YCThUYHBIN ammapar).
[Toctymuienue B muct atMocepHoro Bo3ayxa. CuiibHas 3aNbIIIEHHOCTH BO3TyXa, KaK MPENATCTBUE
JUTs TbIXaHusi TucTheB. CTebenb Kak OpraH JbIXaHUs (HaJU4Khe YCTHUIl B KOXKHUIIE, YCUEBHUEK).
OcoOeHHOCTH JpIXaHUs pacTeHUH. B3auMOCBs3b AbIXaHUs pacTeHUs ¢ POTOCUHTE3OM.

TpaHcnopT BelecTB B paCTeHMH.

CBsI3b KJIETOUHOTO CTPOEHUS cTebs ¢ ero pyHKuusmu. Poct crebns B mmnny. Kietounoe
CTpOEHHE CcTeONs TPaBSIHUCTOTO PACTEHMs: KOXKHLA, MPOBOJALIME MYYKH, OCHOBHAs TKaHb
(mapenxuma). Kiierounoe crpoeHue ctediist ApeBECHOro pacTeHus: kopa (mpoOka, J1y0), kamOuii,
JpeBecHHa U cepaleBuHa. Poct cteb:s B Tonuny. [IpoBoasiiye Tkauu KopHs. TpancnopT BoJibl
Y MUHEPAJIbHBIX BELECTB B PACTEHUH (COCYbI JPEBECUHBI) — BOCXOAIINN TOK. VicnapeHue Bo bl
yepe3 cTeOenb U JIMCThs (TpaHcnupauus). Perynsauus ucnapeHust Boibl B pacTeHUH. BnusHue
BHEIIHUX YCJIOBUI Ha HUCHapeHue BOAbl. TpaHCHOPT OpPraHUYECKUX BEIIECTB B PACTEHUU
(cutoBHaHBIE TPYOKH y0a) — HUCXOASIMMMA TOK. [lepepacnpesnenenre u 3amacaHue BEIIECTB B
pacteHuu. Beinenenue y pacrtenuii. Jlncromnan.

Pocrt u pa3BuTHe pacTreHus.

IIpopactanue cemsiH. YciaoBusg mpopacTaHus cemsiH. [loaroroBka ceMsiH K IOCEBY.
Pa3BuTne nmpopocTKoB.

Ob6pa3oBarenbHble TkaHU. KoHyc HapacTaHus nmodera, poctT KOHUKMKa KOpHs. Bepxyrieunsrit
¥ BCTaBOYHBIN pocT. PocT KOpHs u cTe0I1st B TONIIMHY, KaMOuii. OOpa3oBaHUe FOAMYHBIX KOJIEL Y
JIPEBECHbIX pacTeHui. BnusHue @UTOropMoHOB Ha pocT pacTteHus. PocToBble IBHKEHUS
pactenuii. Pa3Butne mobera u3 movKwu.

PasmHoxeHne pacteHuit u ero 3HaueHue. CeMeHHOE (T€HEpPAaTUBHOE) pPa3MHOXKEHUE
pacrenuii. L[Betku u conserusa. Onsuienue. [lepekpécTHoe omblieHHE (BETPOM, >KUBOTHBIMH,
BOZIOW) W camoornbuieHHe. [[BoiiHOe ormomoTBoperue. HacnmegoBanume mpu3HAKOB 000MX
pacTeHuil.

BereraruBHoe pa3MHOXKEHHE LIBETKOBBIX pacTeHUM B Ipupone. BereratusHoe
pa3MHOKEHUE KyJIbTypHBIX pacTeHUH. Kionbl. CoxpaHeHre NPU3HAKOB MAaTEPUHCKOTO PACTEHUS.
X0341iCTBEHHOE 3HAYEHNE BET€TaTUBHOIO Pa3MHOKCHHS.



Jlabopamopusie u npakmuyeckue padvomel.

Habumronenue 3a pocTom KOpHS.

Habmonenue 3a pocrom moodera.

Omnpenenenue Bo3pacta JepeBa Mo CIUIY.

BrrsiBieHME epeIBUKEHUS BOIBI U MUHEPAJIBHBIX BELIECTB 10 IPEBECUHE.

Habumronenue nponecca BbIIEIEHUS KUCIOPO/Ia Ha CBETY AKBAPUYMHBIMH PACTCHUSIMH.

W3yuyenue poau phIXJICHHs IS JbIXaHUs KOPHEH.

OBnageHue nmpuéMamu BEreTaTHBHOIO Pa3MHOKEHMsI pacTeHUH (YepeHKOBaHUE MOOEros,
YEpEHKOBAHUE JINCTHEB U JAPYTU€) Ha IPUMEpPEe KOMHATHBIX PAaCTEHUH (TpajeCcKaHIus, CEHIIONs,
OeroHusi, caHCEBbEpa U APYTUe PacTEHUs).

OmnpeneneHne BCXOKECTH CEMSAH KyIbTYPHBIX PACTEHUM U IIOCEB UX B TPYHT.

HaGnroneHnue 3a pocToM M pa3BUTHEM LIBETKOBOIO PACTEHMs B KOMHATHBIX YCJIOBHUAX (Ha
npuMepe GacoIy WK HOCEBHOI'O TOpOXa).

Omnpenenenue ycaoBUil IpopacTaHUs CEMSIH.

1. CucremaTrnyeckue rpynnbl pacTeHuii

Knaccudukanus pactenuii. Bug kak ocHoBHas cuctemaTudeckas kareropus. Cucrema
pactutenbHoro Mupa. Husiume, BbICIIME CIOPOBBIE, BBICIIME CEMEHHbIE pacTeHHUs. OCHOBHbBIE
TAKCOHBI (KaTErOpUH) CUCTEMATHKU PACTEHHH (1IapCTBO, OT/IEN, KJIacc, MOPSI0K, CEMENUCTBO, PO/,
Bua). Mcropus pa3BUTHS CHCTEMaTHKU, OMHMCAHHME BHJOB, OTKpPHITHE HOBBIX BHIOB. Poib
CUCTEMAaTHUKH B OHMOJIOTHH.

Hwusmme pactenus. Bomopocnu. OOmas xapakrepuctuka Bojgopociei. OqHOKIETOYHbIE U
MHOTOKJIETOYHbIE 3€JI€HbIE BOAOPOCaN. CTPOEHHE U JKU3HEEATENbHOCTh 3€JIEHBIX BOJTOPOCIEH.
PazMHoxeHMe 3en€HbIX Bopopocieil (Oecrosnoe u monoBoe). bypble n KpacHble BOAOPOCIH, UX
CTPOEHHE U KU3HEICATEIBHOCTh. 3HAUEHUE BOJIOPOCIIEH B IPUPOJIE U JKU3HU YEIIOBEKA.

Boiciine cnopoBbie pacteHus. MoxoBuanble (Mxwu). OOmas xapakTepUCTHKa MXOB.
CtpoeHue U KU3HEACSITEIbHOCTh 3€JEHBIX U CparHoBbIX MXOB. [IpHucrocobieHHOCTh MXOB K
JKU3HU Ha CWIBHO YBIIAXXHEHHBIX IMOYBaxX. Pa3MHOKEHHME MXOB, LUKI Pa3BUTHS Ha NpPUMEpE
3en€HOr0 Mxa KyKYyIIKWH JI€H. Pons MxoB B 3a0onaunBaHUM MOYB U TOphOOOpa3OBaHUU.
Hcnonp3oBanue Topdha v NpoAYyKTOB €ro nepepadboTKu B X03HCTBEHHON J1€ATEIbHOCTH YEI0BEKa.

[TInmaynoBuHbBIE (ITnayner). XBOIIEBU/IHBIE (XBomm), [TanopoTHUKOBHUAHBIE
(ITamopoTHuku). OOmIas XapakTEepUCTUKA. YCIOKHEHUE CTPOEHHUS MaroOpPOTHUKOOOPA3ZHBIX
pacTeHHi 1Mo cpaBHEHUIO ¢ MXxaMH. OCOOEHHOCTU CTPOEHUS M KU3HEIEATEIbHOCTH IJIAyHOB,
XBOILIEH U ManopoTHUKOB. Pa3MHoOKeHne manopoTHUKooOpa3HbIX. LIMKI pa3BUTHS TAlOPOTHHUKA.
Ponp 1apeBHMX NanmoOpOTHUKOOOpPA3HBIX B 00pa30BaHMM KaMEHHOTO YIJisi. 3HauyeHUe
MAanOPOTHUKOOOPA3HBIX B IPUPOJIE U JKU3HH YEIIOBEKA.

Briciine cemennble pacteHus. [onmocemennble. OOmmas xXapakTepUCTHKA. XBOWHBIC
pacTeHusi, uxX pazHooOpazue. CTpOCHHE U IKUZHENEATECIbHOCTh XBOWHBIX. Pa3MHOXeHUe
XBOWHBIX, IUKJI Pa3BUTHUS HA IPUMEPE COCHBI. 3HAYEHUE XBOMHBIX PACTEHUI B IPUPOAE U )KU3HHU
4eJI0BEKA.

[TokpeiTocemMenHble (IBETKOBBIE) pacTeHus. OOmas xapaktepuctuka. OcoOeHHOCTH
CTPOEHHUS U >KU3HENEATEIbHOCTH MOKPHITOCEMEHHBIX KaK HauboJjiee BBICOKOOPTaHHM30BaHHOMN
TPYIIIBI PacTeHHM, X rocmojcTBO Ha 3emuie. Kiaccudukammsi mMOKpHITOCEMEHHBIX PACTEHUM:
knacc  J[BynonpHele M knacce OpHonosbHble. [lpusHaku  kiaccoB. Ilukn  pasButus
IIOKPBITOCEMEHHOT'O PACTEHHUS.



CemeiicTBa TOKPBHITOCEMEHHBIX (IIBETKOBBIX) PACTCHHH (M3Y4arOTCs TpH CeMencTBa
pacTeHuid 1O BBIOOPY YYHTENs C Y4ETOM MECTHBIX YCIOBHM, MPH STOM BO3MOXXHO H3yd4aTh
CeMelCcTBa, HEe BOLIENIINE B NEPEYeHb, €CIIM OHM SIBJIAIOTCS HauboJee pacrpoCTpaHEHHBIMH B
JAHHOM pervoHe). XapakTepHble MpU3HaKu ceMeiicTB kiacca /Bynonbubie (KpecTouBeTHble, miu
Kanyctueie, Pozonsernsie, uinu Po3oBeie, MoTbuibkoBble, win boGoBwie, IlacnénoBble,
CnoxHouBeTHble, Wi AcTpoBble) u kiacca Opnuoponbublie (Jlwneiinsle, 3maku, WK
MsrnukoBeie). MHorooOpasue pacteHuid. Jlukopacrymue NpeACTaBUTENNd  CEMEHCTB.
KynbTypHble npeAcTaBUTENN CEMENUCTB, UX UCIIOJIb30BAHUE YETTOBEKOM.

Jlabopamopuwvie u npakmuueckue padoomaot.

N3ydyeHne CTpOEHMs OJHOKJIETOYHBIX BOAOPOCIEH (Ha NpUMEpe XJIaMUAOMOHAAbl U
XJIOPEJUIBI).

H3ydeHne cTpoeHUs MHOTOKJIETOUHBIX HUTYATHIX BOJIOPOCIEH (Ha MpUMepe CIIUPOTUPHI U
YIOTPUKCA).

W3y4eHre BHEIIHETO CTPOEHUS MXOB (Ha MECTHBIX BUJAX).

W3ydeHne BHEIIHETO CTPOCHHUS MTAIIOPOTHUKA UJIM XBOLIA.

W3ydeHne BHEIIHETO CTPOSHHS BETOK, XBOH, IIIUIIIEK U CEMSIH 'OJIOCEMEHHBIX pacTeHui (Ha
MpUMepe elln, COCHBI WU JTUCTBEHHUIIBI).

N3ydeHre BHEIIHETO CTPOECHUS TOKPHITOCEMEHHBIX PACTEHUH.

WN3yuenne mnpusHakoB mnpenacraButeneid cemeictB: Kpecronsernoie (KamycrtHbie),
Pozonernsie  (Po3oBeie), MotbuibkoBeie  (boOoBrwie), IlacnénoBbie, CroKHOLBETHbBIE
(Actposbie), Jlnnelinbie, 3naku (MSATIMKOBBIE) HAa TepOAPHBIX U HATYPAJIbHBIX 00pa3Iiax.

Onpenenenue BUAOB pacTeHUM (Ha mpuMepe TpEX CEMEWCTB) C HUCIHOJIb30BaHUEM
ONPEIETUTENEN PACTEHNI UIIN ONIPEAEIIUTENBHBIX KapTOYEK.

2. Pa3BuTHe pacTHTeJLHOr0 MUpa HA 3emJie

OBOJIOLMOHHOE Pa3BUTHUE PACTUTENIBHOTO MHpa Ha 3emie. CoxpaHEHUE B 36MHOU KOpe
PACTUTENBHBIX OCTaTKOB, UX M3y4yeHHE. «KHBbIe HCKOMIaeMble» pacTUTEIbHOTO HapcTBa. JKu3Hp
pactenuii B Bojae. IlepBbie HazeMHble pacTeHuss. OCBOEHHE PACTEHUSMHU CYIIM. DTalbl pa3BUTHSA
HA3€MHBIX PACTEHUII OCHOBHBIX CUCTEMaTHUECKUX rpymi. BeiMepiue pactenus.

IKCKypcuu unu 6u0eoIKCKypcuu.

Pa3Butne pacturenbHOoro mupa Ha 3emiie (3KCKypcusi B IaJ€OHTOJIOTMYECKUN WU
KpaeBeIUeCKUl My3eil).

3. Pacrenusi B npUPOAHBIX CO00IIECTBAX

Pacrenus u cpena obutanus. Jkonorunueckue ¢GakTopbl. PacTeHUS U yclIoBHUS HEXHBOU
IPUPOJBL: CBET, TemrepaTypa, Biara, arMocepHbli Bo3ayX. PacreHuss u ycioBusi >KUBOMH
MPUPOJBL: MPSAMOE U KOCBEHHOE BO3JIEHCTBHE OPraHW3MOB Ha pacTteHus. [IpucrnocoOneHHOCTh
pacTeHuii k cpene oOuTaHusl. B3anMocBs31u pacTeHUN MeX Iy cOOOH U C IPYTHUMH OpTraHU3MaMHU.

PacTturensHble coobiiecTBa. Bu1oBoi cocTaB pacTUTENBHBIX COOOIIECTB, Tpeodaaatomye
B HUX pacTeHus. Pacnpenenenue BUIOB B paCTUTENbHBIX cooOmiecTBax. Ce30HHbIE U3MEHEHUS B
KU3HU pacTUTENbHOro coobmiectBa. CMeHa pacTUTENbHBIX co00mecTB. PacTuTenbHOCTD
(pacTUTENBHBIN MOKPOB) MPUPOAHBIX 30H 3eMiu. dDiopa.

4. PacTeHus M 4es10BeK

KynbeTypHbIE pacTeHus U UX MPOUCXOXkaeHHE. L{[eHTphl MHOTOOOpa3ust M MPOUCX 0K ICHHS
KyJbTYPHBIX pacTeHui. 3emiuenenue. KyabTypHble pacTeHHs! CEIbCKOXO3SMCTBEHHBIX YTrOIAUM:
OBOIIIHbIE, TUIOOBO-SATOAHbIE, TOJeBble. PacTeHus ropojaa, 0COOEHHOCTb TOPOACKOHN (IIOPHI
[Tapku, necomapku, CKBepbl, OoTaHMYecKHe cajbl. JlekopaTuBHOE IIBETOBOACTBO. KOMHATHBIE
pacTeHus, KOMHATHOE LIBETOBOJACTBO. IlocrmeAcTBusl NesATENbHOCTH YellOBEKa B JKOCHUCTEMaXx.



OxpaHa pacTUTEILHOrO0 MHpa. BoccTaHOBIIEHWE YMCIEHHOCTH PEAKUX BUIOB pacTeHUM: 0c000
oxpaunsiemble npupoansie Tepputopun (OOIIT). Kpacnas kuura Poccun. Mepsl coxpaHeHust
pacTUTEIBLHOTO MUPA.

IKcKypcuu uiu 6U0e0IKCKypcuu.

N3yueHue cenbCKOX035UCTBEHHBIX PACTEHUN PErHOHA.

W3yuyeHue COpHBIX paCTEeHUH PErroHa.

5. I'puosbl JInmaitnuku. bakrepun

['pubsl. OOmiast xapakrepuctuka. Lnsnounsie rpubbl, UX CTpPOEHUE, MUTAHHUE, POCT,
pazMHoxeHue. Cre00HbIe U AJ0BUTHIE TPUOBI. Mepbl MpoduIakTHKU 3a00JI€BaHUM, CBS3aHHBIX
¢ rpubaMu. 3HaYCHHE LUIAMOYHBIX T'PUOOB B MPHUPOAHBIX COOOIIECTBAX W KU3HU YEJIOBEKA.
[IpompbllizIeHHOE BBIpAIMBAHUE NUISIIIOYHBIX TPUOOB (IIAMIUHBOHBI).

[TnecueBbie rpudhl. J[poxkxkeBbie TprObI. 3HAUECHUE IJIECHEBBIX U JIPOAOKEBBIX I'pUOOB B
MIPUPOJIC U KU3HU YesioBeKa (IuieBas U (hapMareBTHUecKas IPOMBIIIIICHHOCTD U APYTHUE).

[Tapazutnueckue rpudsl. PazHooOpasue u 3HaYeHHE NMapa3sUTHUYECKUX T'PUOOB (TOJOBHS,
CHOpBIHBS, (uTodTOpa, TPYTOBUK H npyrue). boprda ¢ 3aboyieBaHHUSIMH, BBI3BIBACMBIMU
napa3suTHUYECKUMHU IPUOaMH.

JlumaitHuku — KOMIUIEKCHbIE opraHu3Mmbl. CTpoeHue nuinaiHukoB. [luranue, poct u
Pa3MHOKEHHE JIUIIAHHUKOB. 3HaYeHHE JUIIaiHUKOB B IPUPOJIE U J)KU3HU YEJIOBEKA.

bakrepun — nosnepusie opranu3msel. OO0mias xapakrepuctuka O6akrepuil. bakrepuanbHas
KieTka. Pa3mHOXeHue Oaktepuii. Pacmpoctpanenue Oaktepuii. Pa3sHooOpasue Oaktepuid.
3HaueHue OakTepuil B MNPUPOAHBIX coodmiecTBax. bone3HeTBopHble OaKTepud U MEpPHI
npoMIaKTUKN 3a00JICBaHMIA, BBI3BIBAEMBIX OakTepusiMH. bakTepun Ha ciyx0Oe y uyernoBeka (B
CEJIbCKOM XO3SIIICTBE, MPOMBIIIJIEHHOCTH).

Jlabopamopuvie u npakmuueckue padbomal.

N3yueHne CTpoeHus: OAHOKIETOUHBIX (MYKOP) U MHOTOKJIETOUHBIX (MIEHUIIMILT) IIECHEBBIX
rpu0oB.

N3ydyeHue cTpoeHus IUIOJOBBIX TeJl HUIAMNOYHBIX IpUOOB (MM H3yYEHUE HUIANOYHBIX
rpuOOB Ha MYJISDKAX).

N3y4eHne cTpoeHus JINIIAHUKOB.

N3ydeHue cTpoeHus: OakTepuil (Ha TOTOBBIX MUKpPOIIpENaparax).

1. ’KuBoTHBbIii Opranuzm

300J10THs — HayKa O KUBOTHBIX. Pa3znensl 300morun. CBsA3b 300JI0TMH ¢ JPYTUMH HayKaMu
Y TEXHUKOM.

OO6mue npu3HaKd >KUBOTHBIX. OTIMYMSA JKUBOTHBIX OT pacTeHud. MHoroobOpasue
KUBOTHOTO Mupa. OJHOKJIETOYHBIE M MHOTOKJIETOYHBIE XUBOTHbIE. DoOpMa Tena >KUBOTHOTO,
CUMMETpHUs, pa3Mepsl Tella U APYroe.

KuBotnas kmerka. OTKpeiTHE >XHBOTHOU KJIeTKH (A. JleBeHryk). CtpoeHue >KWBOTHOM
KJIETKU: KJIETOYHass MeMOpaHa, OpraHOW]Ibl MEPE/BIKEHUS, AP0 C SIPBIIIKOM, LUTOIIa3Ma
(MUTOXOHJPUH, NMUIIEBAPUTEIbHbBIE U COKPATUTEIbHbBIE BAKYOJIH, TU30COMBI, KIIETOYHBIH LIEHTD).
[Tponeccrl, mpoucxozsmue B kierke. Jlenenune kinetku. TKaHU >KUBOTHBIX, UX pa3sHOoOpasue.
Oprassl ¥ CUCTEMBI OPTAHOB JKUBOTHBIX. OpraHu3M — €MHOE LIEIIOE.

Jlabopamopuwvie u npaxmuueckue padoomol.

HccenenoBanue 1oJ MHMKPOCKOIIOM TOTOBBIX MHKPOIIPENApaTOB KIETOK M TKAaHEH
JKUBOTHBIX.

2. CrpoeHuHe H )KM3HeAeATeJbHOCTh OPraHU3Ma KUBOTHOTO



Onopa u JBUXKEHHE KHUBOTHBIX. OCOOEHHOCTHM THIPOCTATHUECKOTO, HAPYXHOTO U
BHYTPEHHEIO CKeJleTa Yy JKMBOTHBIX. llepenBirkeHHe Yy OIHOKIETOYHBIX (aMEOOBHUAHOE,
KT'YTUKOBOE). MBbIlIEUHbIE IBUKEHUS Y MHOTOKJIETOYHBIX: MOJET HACEKOMBIX, NTHUL], IJIABAaHUE
PBIO, ABMXKEHHUE 110 CYIIIE TO3BOHOYHBIX KUBOTHBIX (TI0J13aHUE, Oer, X0Ab0a U ipyroe). PeruaxHbie
KOHEYHOCTH.

[TuTanue U nuuEeBapeHUE y )KUBOTHBIX. 3HaUeHHe nuTaHus. Iluranue u nuiieBapeHue y
npocTeimux. BHYTpUIIONOCTHOE M BHYTPUKIIETOUYHOE IHILIEBAPEHUE, 3aMKHYTasi U CKBO3HAs
MUIIeBApUTENIbHAS CUCTEeMa y Oecrno3BOHOYHBIX. [luieBapuTenbHBIA TPAaKT y MO3BOHOYHBIX,
nuIIeBapuTeNbHble  jkene3bl. PepMeHThl. (OCOOEHHOCTH MUIIEBAPUTENBHOW CHCTEMBI Y
[IpEJICTaBUTENIEN OTPSAIOB MIEKOIUTAIOIINX.

JlpIxanue XKUBOTHBIX. 3HAaUeHHUE JbIxaHus. ['a3000MeH yepe3 BCIO MOBEPXHOCTb KIIETKH.
Kabepuoe neixanue. HapyxHbie 1 BHyTpeHHUE ka0pbl. KoxkHoe, TpaxeitHoe, T€royHoe AbIXxaHue
y obutateneit cymn. OCOOEHHOCTH KOXKHOTO JIbIXaHHs. PoJib BO3IYIIHBIX MEIIKOB Y ITHII.

TpaHcnopT BelIecTB y >KMBOTHBIX. Pojb TpaHCIOpTa BEIIECTB B OPraHU3ME *KUBOTHBIX.
3aMKHyTas U HE3aMKHYTasi KDOBEHOCHBIE CHUCTEMBI y Oecrio3BoHOUYHBIX. Cep/le, KpOBEHOCHBIE
cocynpl. COMHHOM M OPIOLIHON COCYZbI, KallMJUISAPBI, <JI0XKHBIE CEpALA» Yy I0KIEBOIO YepBs.
OCOOEHHOCTH CTPOEHHUSI HE3aMKHYTOW KPOBEHOCHOH CHCTEMbI Y MOJUIIOCKOB M HAaCEKOMBIX.
Kpyru kpoBooOpamieHuss U OCOOEHHOCTH CTPOSHHS Ceplell Y IO3BOHOYHBIX, YCIOKHEHUE
CHCTEMBI KPOBOOOPAIICHUSI.

Beinenenue y )KMBOTHBIX. 3Hau€HHE BbIIEIEHUS KOHEYHBIX MPOAYKTOB OOMEHA BEIIECTB.
CokpaTuTenbHble BaKyOJu Y NPOCTEHIINX. 3BE314AThIE KJIETKA M KaHAJbLBl Y INIOCKUX YEpBEH,
BbIIETIUTENIbHbIE TPYOOUKM U BOPOHKM Yy KOJIbYATBHIX dYepBeld. MasbIUIrueBbl CcOCyAbl Yy
HaceKOMbIX. [10UKH (TyJI0BHILIHBIE U Ta30BbIE), MOYETOUHUKH, MOYEBOU My3bIPh Y MO3BOHOUYHBIX
AKHUBOTHBIX. OCOOCHHOCTH BBIJICNIEHUS Y NITUL, CBA3aHHBIE C ITOJIETOM.

[ToxpoBsl Tena y KUBOTHBIX. [IOKPOBBI Y O€CTI03BOHOUHBIX. Y CIIOKHEHHE CTPOCHHSI KOKHU
y 03BOHOYHBIX. Koka kak opraH BbieneHus. Ponb koxu B Temnootaade. [Ipon3BoiHbIE KOXKH.
CpencTBa MacCUBHOM U aKTUBHOM 3alIUTHI Y )KUBOTHBIX.

Koopaunanmst M peryisinus SKA3HENEATENBHOCTH Y JKUBOTHBIX. Pa3ipakuMocTts y
OJTHOKJIETOYHBIX JKUBOTHBIX. Takcuchl ((oTOTakcuC, TPOPOTAKCHUC, XEMOTAKCUC U Jpyrue
takcuchl). Hepsuas perymsuus. HepBHas cucrema, e€ 3HaueHue. HepBHas cucrema y
Oecrio3BOHOUHBIX: ceryatas (muddysHas), cTBoNOBas, Yy3ioBas. HepBHas cucrema y
MO3BOHOYHBIX (TpyOudaTasi): TOJOBHOW M CIIMHHOI MO3T, HEPBBL. Y CI0KHEHUE MOJIOBHOTO MO3ra
oT pei0 10 MiekonuTaroumx. ITosBreHne OosbIIMX MOMyHIapuil, KOpbl, 00pO3a M W3BUIIMH.
I'ymopanibHas perymnsuus. Posib TOpPMOHOB B >KM3HU KMBOTHBIX. [losoBBIE TOpMOHBI. [lonoBoi
mumop¢usM. Opranbl 4yBCTB, X 3HadeHue. Pernentopsl. [Ipocteie u cioxxHble ((aceTouHbIe)
IJ1a3a y HaceKoMbIX. OpraH 3peHHs U CllyXa y TO3BOHOYHBIX, UX ycIoXHeHne. Opransl 000HSIHUS,
BKYCa U OCSI3aHUs Y O€CTI03BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX. OpraH O0KOBOM JIMHUH Y PBHIO.

[loBenenue KUBOTHBIX. BpoxknéHHoe M TpuOOpeTEéHHOE TMOBeAeHHE (MHCTUHKT U
HayuyeHue). Hayuenue: ycioBHble pedieKchl, HMIPUHTUHT (3arleyaTiieHue), HHCAUT
(moctmxenue). IloBenenue: mnwHIIEeBOe, OOOPOHHUTEIBHOE, TEPPUTOPUAIBbHOE, OpadHoe,
uccienoBarenbckoe. CTUMYIIbI IOBEIEHUS.

PasmHOXEeHHE M pa3BUTHE >KUBOTHBIX. becrnosioe pa3MHOXKEHUE: [eleHHEe KIETKU
OJIHOKJICTOYHOI'O OpraHM3Ma Ha JBe, MOoYKoBaHME, (parmeHTauus. llojoBoe pazMHOXKEHHE.
[IpenmyiecTBo nosioBOro pasMHoxeHus. [looBbie xene3bl. AMYHUKU U ceMeHHUKU. [1onoBbIe
KJIeTKkH (rametsl). OmnoaoTrBopenue. 3urota. [laprenorenes. 3apoasiieBoe pazsutue. CTpoeHue
sifIia NTULBL. BHYTprHyTpoOHOE pa3BUTHE MIICKOIUTAIOIINX. 3apoblieBbie 000104ky. [maenra



(merckoe Mmecto). [lymounbrii kaHatuk (mynmoBuHa). [locToMOpHOHAIBHOE pa3BHUTHE: MPSIMOE,
Henpsimoe. Metamopdo3 (pa3BUTHE C TPEBPAILICHHEM): TIOJTHbIN U HETIOJIHBIH.

Jlabopamopnvie u npakmuueckue padbomal.

O3HaKoOMJIEHHE ¢ OpraHaMU OTOPHI U ABMXKEHUS Y dKUBOTHBIX.

H3ydeHue criocoO60B MOTJIOMIECHUS MUILHU Y KUBOTHBIX.

N3yuenne cnocoOOB bIXaHHUS Y KUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMAMM OPraHOB TPAHCIIOPTA BELIECTB Y )KUBOTHBIX.

W3ydeHre mOKpOBOB Tella y KUBOTHBIX.

W3ydeHne opraHoB 4YyBCTB Y )KUBOTHBIX.

DopMHUPOBaHUE YCIOBHBIX PE(PIECKCOB Y aKBAPUYMHBIX PBIO.

CrtpoeHnue siina 1 pa3BUTHE 3apOJIbIIIA NTULBI (KYpPHULIBI).

3. CucremaTuyecKue rpynmnsbl s KUBOTHBIX

OcHOBHBIE KAaTErOpHUM CHCTEMAaTHUKU >KUBOTHBIX. BHJI Kak OCHOBHAasi CHUCTEMaTHYeCcKas
Kateropusi  KHUBOTHBIX. Kmaccudukanms  xuBoTHBIX. CucTeMa  KMBOTHOTO — MHDA.
CucremaTnueckue KaTeropuu XKUBOTHBIX (LIapCTBO, TUII, KJacc, OTPsiA, CEMENCTBO, PO, BU), UX
conoaurHeHue. bunapHas Homenkinarypa. OTpaxeHne COBPEMEHHbBIX 3HAHUM O TPOUCX0KICHUU
U POJICTBE KUBOTHBIX B KJIACCU(PUKALIUN KUBOTHBIX.

OpnHOKIJIETOUHBIE KMBOTHblE — mpocteiiimue. CTpoeHHEe U KU3HEAEATEIbHOCTh
npocreiimux. MecrooOutanue u o6pa3 xu3Hu. OOpazoBaHUE LUCTHI MPU HEOIArONPUATHBIX
yCIOBUSAX cpelbl. MHOrooOpa3ue mpocTedimx. 3HaueHUE MPOCTEHIINX B MPUPOJE U KU3HU
yenoBeKa (00pa3oBaHUE OCAI0UHBIX TOPOI, BO3OYAUTENH 3a00JIeBaHUN, CHMOMOTHYECKUE BUIBI).
[TyTu 3apaskeHus yenoBeka u Mepbl IPO(UIAKTUKHU, BbI3bIBAEMbIE OJJTHOKJIETOUHBIMH KUBOTHBIMU
(ManspuHBIN MI1A3MOAM).

Jlabopamopnvie u npakmuueckue padbomaol

HccnenoBanue ctpoeHus MHQY30pUU-TYy(eIbKH M HaONOJeHHE 3a €€ MepeBUKCHHUEM.
N3yuenne xemoTakcuca.

MHuoroo6pasue npoctednx (Ha roTOBbIX IIpenaparax).

H3roroBneHre MOAeNU KIETKH MpocTeiiero (aM&onl, MHGY30puu-Ty(heabKu U APYToe. ).

MHorok/1erounble KuMBOTHble. KumeuHomosiocTHble. OOmas XapaKkTepUCTHKA.
Mecroobutanre. OCOOEHHOCTH CTPOCHHUS M JKU3HEACATEIBHOCTU. DKTOJAEpPMa U SHTOAECPMA.
BuyrpunonoctHoe u kieTtoyHoe mepeBapuBaHue nuum. Perenepanus. Pednexc. becmnonoe
pasMHOkeHue (moukoBaHue). IlonoBoe pasmHoxkeHue. ['epmadpoautusm. PaznenbHomosnsle
KUIIEYHOIOJIOCTHBIE. MHOrooOpa3ue KUIIEYHOMOJOCTHBIX. 3HAYEHHE KHUIIEYHOIOJOCTHBIX B
MPUPOJIE U KU3HM yesioBeka. KopasioBble Monumbl U UX poiib B pudoodpa3oBaHun.

Jlabopamopuwvie u npakmuueckue padoomot.

HccnenoBanue CTpOEHHS MPECHOBOAHON TuApPhl U €€ NepelBIKEHUS (LIKOJbHBIN
aKBapHYM).

Hccnenoanuie nutaHus TP Ja@HUSIMH U HUKIONAaMU (IIKOJIbHBIA aKBapHUyM).

HzroroBieHne Moenu NPECHOBOHOM THAPHI.

ILnockue, Kpyrable, Kojab4daTble 4YepBH. OOmas xapakrepuctuka. OcobeHHOCTH
CTPOCHHUSI U JKU3HEAEATENIbHOCTU IUIOCKUX, KPYIJIBIX M KOJBYATBIX dYepBei. MHoroobpazue
yepBed. [lapasuTndeckue IUTOCKME M Kpyriible 4epBU. LIMKIBI pa3BUTHS MEYEHOYHOIO
cocajblllMKa, OBIYbErOo LEMHS, 4YelOBEeYeCKOW ackapuipl. YepBH, HX MNPUCIOCOONCHUS K
NapasuTU3My, Bpell, HAHOCUMBII YEJIOBEKY, CEIbCKOXO35MCTBEHHBIM PACTEHUSAM U JKUBOTHBIM.
Mepel 110 NpEeAyNpexICHUIO 3apaXEHUs MapasUTUYECKUMM dYepBsiMu. Poib depBel Kak
MOYBOOOpa3oBaTECH.



Jlabopamopusie u npakmuyeckue padvomel.

HccnenoBanue BHEIIHETO CTPOEHUs J0XkzAeBoro uepss. HabOmronenue 3a peakuuei
JIO’KJIEBOTO YEPBS HA Pa3PaKUTEIIH.

HccnenoBanue BHYTPEHHETO CTPOSHHUSI 10°KI€BOI0 YepBs (Ha TOTOBOM BJIAXKHOM IIperapare
U MUKpOIIpenapare).

W3yuenne mnpuCIOCOONCHUI MMapa3suTUYECKUX 4YepBed K MapasuTu3My (Ha TOTOBBIX
BJIQXKHBIX U MUKpOIIpenapaTax).

Ynenucronorne. OOmas xapakrtepuctuka. Cpenpl Ku3HH. BHelHee W BHYTpeHHEE
CTPOEHHUE YWIEHUCTOHOTUX. MHOroo6pasue uieHucToHorux. IlpeacraBuTeny Kiiaccos.

Pakoo0paznbie. OCOOCHHOCTH CTPOCHUS U JKU3HEIEATEIIHHOCTH.

3HavyeHre pakooOpas3HbIX B MPUPOJIE U KUZHHU YEIOBEKA.

[TaykooOpaznbie. OCOOEHHOCTH CTPOCHMS M KHU3HEIEATEIbHOCTH B CBSI3U C JKU3HBIO Ha
cyute. Knemu — Bpeaurenu KyJabTypHBIX pacTeHUH W Mepbl 00ppObl ¢ HUMHU. [lapazutuueckue
KJICI — BO30OYAMTENH U MEPEHOCYMKH OMACHBIX OoJie3Hei. Mepbl 3ammThl OT Kiemeil. Pomb
KJIeIIel B TOYBOOOpa30BaHUH.

Hacexkomble. OCOOEHHOCTH CTPOCHMSI U KU3HEAEATEIbHOCTU. Pa3MHOXKEHNE HACEKOMBIX U
Tunbl pasButusa. Otpsanel HacekoMbiX: IIpsimokpbuibie, PaBHOkpbUIbIE, Il0NTy:KE€CTKOKpBLIBIE,
Yemryekpouisle, JKecTkokpbuisle, IlepenonuaTokpeuibie, [IBykpbeuible u npyrue. Hacekomble —
NIEPEHOCUYUKHN BO30yIMTENEM W mapa3uThl 4elOBEeKa W JOMAIIHMUX >KUBOTHBIX. Hacexombie-
BpEeIUTENN caja, oropoja, nois, jieca. Hacekomble, CHHMXKAIOIUE YUCIEHHOCTh BpeAMTENEH
pacrenuil. IloBegeHne HACEeKOMBIX, MHCTHHKTBL. Mepbl MO COKpAllEeHHIO YHCICHHOCTU
HACEKOMBIX-BpeUTeNeH. 3HaUeHNE HACEKOMBIX B IPUPOJIE U KU3HU YEJIOBEKA.

Jlabopamopuuvie u npakmuueckue padomaoi.

HccnenoBaHue BHEIIHETO CTPOSHHSI HACEKOMOTO (Ha IpUMepe MalCKOT0 KyKa WIN APYTUX
KPYITHBIX HACEKOMBIX-BpEIUTENEH ).

O3HaKOMJIEHHE C Pa3IMUHBIMU TUIIAMU Pa3BUTHSI HACEKOMBIX (Ha MpUMepe KOJIEKLU).

Moutrocku. OOmasi xapakTtepuctuka. MecrtooOuTtaHue MOJUTIOCKOB. CTpoeHue u
IPOIIECCHl XKU3HEEATETbHOCTH, XapaKTepHbIe JUIsl OPIOXOHOTHUX, JIBYCTBOPYATHIX, TOJJIOBOHOTHX
MOJUTIOCKOB. UepThl MNPUCHOCOOJIEHHOCTH MOJUIIOCKOB K cpefie oOuTaHusi. Pa3MHOXeHMe
MOJUTIOCKOB. MHOTroo0pasre MOJUTIOCKOB. 3HaY€HHE MOJIJTIOCKOB B IPUPOJIE U JKU3HU YEJIOBEKA.

Jlabopamopuyvie u npakmuueckue padomaoi.

HccnenoBaHne BHEIIHETO CTPOCHMS PAKOBHMH IPECHOBOIHBIX M MOPCKHX MOJIIKOCKOB
(paxoBHHBI 0€33yOKH, IEPIOBUIIBI, IPYAOBUKA, KATYIIKH U APYTHE).

XopaoBble.  OOmiasi ~ xXapakTepUCTHKA.  3apoJbILIEBOE  Pa3BUTUE  XOPJOBBIX.
Cucrematuueckue rpymnmsl xopAoBbix. [loarun becuepennsie (nannernuk). loatun Yepenusie,
unu [1o3BoHOUHEIE.

Pu16b1. O0mas xapakrepuctuka. MecrooOuTanue v BHeLIHee cTpoeHue ppio. OcobeHHOCTH
BHYTPEHHET0 CTPOEHUS U MPOIIECCOB KUZHEAEATENIbHOCTH. [Iprcrnoco61eHHOCTh PhIO K YCIOBUSAM
obOutanus. OTIU4Us XPALIEBBIX PbIO OT KOCTHBIX pbI0. Pa3MHOXKeHUe, pa3BUTHE U MUTPAIHs PhIO
B npupojae. MHoroo6pasue pblO, OCHOBHBIE CHCTEMaTU4YecKHe TpyImbl pbl0. 3HaueHHe puid B
IPUPOJIE U )KU3HU YeIoBeKa. X031HCTBEHHOE 3HaYeHUE PhIO.

Jlabopamopuwvie u npaxmuueckue padoomaot.

HccnenoBanue BHENTHETO CTPOCHHS M OCOOEHHOCTEH MEpeIBIKCHHS PHIOBI (Ha MpuMepe
KHUBOU pbIOBI B OaHKE C BOJOM).

HccnenoBanne BHYTPEHHETO CTPOCHHUS pbIOBI (Ha MpHMeEpe TOTOBOTO BIIAXHOTO
npenapara).



3emHoBoAHBbIe. O0Omas xapakTepucTuka. MecrooOuTaHue 3eMHOBOJHBIX. OCOOEHHOCTH
BHEIIHETO U BHYTPEHHETO CTPOEHUS, MPOLECCOB KU3HEAEATEIbHOCTH, CBSI3aHHBIX C BBIXOJ0M
36MHOBOAHBIX Ha cymy. [IpucnocoOieHHOCTh 36MHOBOAHBIX K JKM3HM B BOJE U Ha CYILE.
PasmHoOxeHue U pa3BUTHE 36MHOBOAHBIX. MHOrooOpa3ue 3eMHOBOJIHBIX M UX OXpaHa. 3HaueHue
36MHOBOJIHBIX B IPUPOJIE U KU3HH YEIOBEKA.

IIpecmbikaommecsi. OOmas xapakTepucTuka. MecToOOMTaHUE MPECMBIKAIOIIUXCS.
OcoOeHHOCTH BHEUIHET0 M  BHYTPEHHEro CTpoeHUs mpecMblkatrouuxcsa. IIponeccsl
KU3HENeATeNIbHOCTH. [IpucnocobieHHOCTh MPECMBIKAIOIIUXCS K KU3HU Ha cylie. Pa3MHOXKeHue
U pa3BUTHE MpecMbIKaromuxcs. Perenepanus. MHOrooOpasue nNpecMbIKAIOIMIUXCS U UX OXpPaHa.
3HaueHUE MPECMBIKAIOIINXCS B IPUPOJIE U )KU3HU YEIIOBEKA.

ITunsl. O6mas xapakrepuctuka. OCOOEHHOCTH BHEITHETo cTpoeHus nTuil. OcobeHHOCTH
BHYTPEHHETO CTPOEHHUS M IMPOLECCOB KHU3HEAesITeNbHOCTH NTHll. [lpucmocobineHuss nrui K
nonéry. [loBenenue. PasmHoxenue u pazsutue nruil. 3a6ota o noromctse. Ce30HHBIE SBICHUS B
YKU3HU NTUL. MUrpanuu nTuL, ux u3ydyeHue. MHoroodpasue nruil. JK0JIOTHYECKUE IPYNIbl ITULL
(1o BRIOOPY yuuTENsl HA IpUMEpPE TPEX IKOJOTHUECKUX TPYIII ¢ YIETOM PacIIPOCTPAHEHHS TITHI]
B peruone). [IpucnocoOIeHHOCTh NTHUI] K Pa3jMYHBIM YCIOBUAM CpeAbl. 3HaYCHHE NTHIl B
MPUPOJIE U )KU3HU YEJIOBEKa.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBaHue BHETHETO CTPOEHUS U IIEPHEBOT0 MOKPOBA NTHIL (Ha IPUMEPE Uydesia MTHIL
1 Habopa MepbeB: KOHTYPHBIX, TyXOBBIX U ITyXa).

HccnenoBanne ocoOEHHOCTEN CKeIeTa MTHUIBL.

Munexonuraomme. OOmas xapakrepuctuka. Cpeapl JKU3HU  MJIEKOMUTAIOIIMX.
Oco0eHHOCTH BHEIIHETO CTPOEHUS, CKeJleTa U MyCKyJIaTyphl, BHyTpEeHHETo cTpoeHus. [Iponeccsl
KU3HEJCATCIIBHOCTH. Y CIIO)KHEHHE HEpBHOW cucTembl. lloBeneHune  MIIEKONUTAIOLIMX.
Pa3zMHoxeHMe U pazBuTHe. 3a00Ta O TOTOMCTBE.

[TepBo3Bepu. OpHompoxonaubie (sinexmanymme) u  Cymuyarble (HH3IIME 3BEpH).
[Tnanentapasie milekonuTaronme. MHOTooOpa3ue MIIEKOMUTAIMUX (M0 BBHIOOPY YUHUTEIA
U3y4yarTcs 6 OTpAOB MIEKONUTAIOMIMX Ha MpuUMepe ABYX BHUAOB U3 KaXJIOTO OTpAIa).
Hacekomosingusle u Pykoxpbuisle. I'pei3yHbl, 3aiinieoOpasznble. Xwumsble. JlacroHorne u
KurooOpasusie. [lapuokonbiTHbie 1 HenapaokonsiTHeIe. [Ipumatsl. CeMelicTBa 0Tpsia XUIIHbIE:
co0aubM, KOLIaubU, KYHbH, MEJBEXKbH.

3HaueHUEe MIICKONUTAIONIMX B MPUPOAEC M JKU3HU 4YelloBeKa. Milekonmuraroume —
NEpEeHOCYMKH BO30yauTenel omacHbIX 3a0oneBaHMid. Mepbsl OOpbOBI €  T'pbI3yHaAMHU.
MHoroo6pasue MIEKONMUTAIOMIUX POJTHOTO Kpasl.

Jlabopamopmuwvie u npakmuueckue padoomaol.

HccnenoBanne 0coOEHHOCTEH CKeeTa MIIEKOMHUTAOLIHX.

HccnenoBanne ocoOeHHOCTEH 3yOHOM CHCTEMBI MIICKOTTUTAIOIINX.

4. Pa3BuTHe :KHUBOTHOTO MHpPa Ha 3emJie

OBOJIOIMOHHOE Pa3BUTHUE KUBOTHOTO MUpa Ha 3emJie. Y CII0)KHEHHE )KUBOTHBIX B IpoIiecce
3BOJIIOLIMU. JlOKa3aTenbCTBA 3BOJIOLMOHHOIO Pa3BUTUS KUBOTHOrO Mupa. [laneonTtosorus.
Hckonaemble OCTAaTKM XMBOTHBIX, MX H3ydyeHUE. MeTonibl M3ydeHHs] MCKONAEMBIX OCTaTKOB.
PecraBpauus 1peBHUX KUBOTHBIX. «OKUBbIE HCKOMaeMble» )KUBOTHOTO MHPA.

Ku3Hb )XUBOTHBIX B BOAE. OHOKIETOUHBIE )KUBOTHBIE. [[pOMCXOXKIEHNE MHOTOKJIETOYHBIX
KHUBOTHBIX. OCHOBHBIE 3Tallbl ABOJIONUHM OECIO3BOHOYHBIX. (OCHOBHBIE ATaIlbl HBOJIOIUH
[I03BOHOYHBIX J)KHUBOTHBIX. BeIMepIIne )KMBOTHBIE.

Jlabopamopuwvie u npaxmuueckue padoomaot.



HccnenoBanye HCKOMAEMBIX OCTaTKOB BEIMEPIIMX KUBOTHBIX.

5. 7KuBOTHBIE B IPUPOAHBIX CO00IIECTBAX

JXKusotHbie u cpena oOuTanus. Biusnue cBera, TeMnepaTypbl U BIaKHOCTU Ha KUBOTHBIX.
[Tprcnoco0aeHHOCTh KUBOTHBIX K YCIOBUSAM CpeZibl OOMTaHUs.

[Torynsuuu >KUBOTHBIX, UX XapakTepUCTUKU. OAMHOUHBIA W TIPYyNIOBOM 00pa3 >KU3HU.
B3aumocBs3u KUMBOTHBIX Mexay co00i M ¢ aApyrumMu opraHuzMamu. [luineBele cBsi3u B
npupogHOM coobuiectse. [IuieBble ypoBHH, 9KOJIOrHYECKas MUpaMuia. DKOCUCTEMA.

JKvBoTHBIE MUpP HPUPOAHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH PacCIpelelICHUs
JKUBOTHBIX Ha IutaHere. dayHa.

6. 7KuBOTHBIE U YeJIOBEK

Bo3szeiicTBue yenoBeka Ha KUBOTHBIX B IPUPOJE: NMPsAMOE U KOCBEHHOE. [IpombiciioBbIE
KHUBOTHBIE (PbIO0JIOBCTBO, 0X0Ta). BeieHue mpombIciia )KUBOTHBIX Ha OCHOBE HAyYHOTI'O MTOJIX0/a.
3arpsi3HEHUE OKPYKaIOLEH CPebl.

OpoManiHuBaHue KUBOTHBIX. Cenekins, Iopo/ibl, UCKYCCTBEHHbIN O0TOOp, JUKHUE TPEIKU
JOMAIIHUX JKUBOTHBIX. 3HAaY€HHE JOMAIIHUX KUBOTHBIX B JKHU3HU ueinoBeka. JKHUBOTHBIE
CEJIbCKOXO035HUCTBEHHBIX Yroanil. MeTo/ bl 60pb0bI C JKUBOTHBIMU-BPEIUTEISIMH.

['opon xak oco0asi UCKyCCTBEHHasl cpela, CO3/laHHasi 4eJoBeKOM. CHHAHTPOIHbIE BUbI
JKUBOTHBIX. YCIIOBHUA HX OOMTaHMA. becrio3BOHOUHBIE W IO3BOHOYHBIE >KMBOTHBIE TOpOJa.
ApnanTanusi )KMBOTHBIX K HOBBIM YCJIOBUSAM. PekpealnoHHbIN pecc Ha KUBOTHBIX AUKHX BHUJI0B
B yCIOBUAX ropoja. be3nan3opHele nomamHue XUBOTHbIE. [IuToMHuku. BoccraHoBieHue
YHUCICHHOCTU PEIKMX BHJOB )KMBOTHBIX: 0c000 oxpaHsiemble npupoHblie Tepputopun (OOIIT).
KpacHas knura Poccun. Mepel cOXpaHeHHs )KMBOTHOT'O MUPA.

1. YeaoBek — 0MOCOLHAILHBINA BH/I

Hayku o uenoBeke (aHaTomusi, (U3MOJIOTHS, ICHXOJOTHs, AHTPOIOJOTHs, TMIHMEHa,
CaHUTapus, KOJIOTUS YejoBeka). MeToabl N3ydyeHus opraHu3Ma yeloBeKa. 3HaueHUe 3HaHUM o
YeJIoBEeKE I CaMONO3HaHMsI M CcoXpaHeHHs 310poBbsi. (OCOOEHHOCTH 4YeloBeKa Kak
OMOCOIMAILHOTO CYIIECTBA.

MecTto 4YenmoBeka B CHUCTEME OpraHu4eckoro Mupa. UYenmoBek Kak YacTb IPUPOJBI.
CucremaTnueckoe  IOJIOKEHHE  COBPEMEHHOro  dyenmoBeka.  (CXOACTBO — 4YeloBeKa C
miekonuraomuMu.  OTinyne 4YenoBeka OT mpuMaroB. JlokaszaTrenbcTBa  KMBOTHOIO
IIPOUCXOXKIECHNS uenoBeka. YenoBek pa3yMHbIA. AHTPOIIOTEHE3, €ro 3Tamnbl. buonorndeckue u
coluabHble (PaKTOPBI CTAHOBJICHUS YesloBeKa. UenoBeYecKe pachl.

2. CTpykKTypa opraHnm3Ma 4ejioBeKa

CtpoeHue n XxuMHueckuid coctaB kieTku. OOMEeH BellecTB M IMpeBpallleHhe SHEPTruu B
kjerke. MHoroo0Opasue Kierok, ux zaeneHue. HykienHoBble KHCIOTHL. ['€Hbl. XpOMOCOMBI.
XpomocoMHbI Habop. Murto3, meiio3. ComMmaTHueckue U MmojoBble KiIeTKU. CTBOJOBBIE KIETKH.
Tunsl TkaHell opraHu3ma 4esoBeKa: MUTEIHAbHbIE, COeAUHUTENbHbIEC, MbIIICYHbIE, HEPBHAS.
CaoiicTBa TKaHel, ux QyHkunu. Opranbl U cUCTEMBbl OpraHoB. OpraHusM Kak €IWHOE LEeJoe.
B3aumocBsI3b OpraHoB U CUCTEM Kak OCHOBA T'OMEOCTA3a.

Jlabopamopuvie u npakmuueckue padoomaoi.

N3ydyeHrne MUKPOCKOIIMYECKOTO CTPOCHUS TKaHEW (Ha TOTOBBIX MUKpOIIpenaparax).

Pacro3naBanue opraHoB U CUCTEM OPTaHOB YeJIOBeKa (110 TaOJIUIIaMm).

3. HeiiporymopaJjibHasi peryasiuusi

HepsHas cucrtema 4enoBeka, €€ opraHusanus U 3HadyeHHe. HelpoHbl, HEPBBI, HEPBHBIC
y37b1. Pedekc. Pednexkropnas ayra.



Penenrropsl. JIByxHelHpoHHBIE U TPEXHEHUPOHHBIE pedaeKkTopHbIe Ayrd. CIIMHHOM MO3T, €T0
ctpoeHue u pyHkiuu. Pedekcel cimHAOrO Mo3ra. ['0I0BHOM MO3T, €ro CTpoeHHe U (DYHKIUH.
Bonpmme momymapusi. Pednexcer ronoBHoro Mo3ra. besycnoBHbie (BpOKIEHHBIC) U YCIOBHBIC
(mpuobperénnnie) peduekcel. ComaTudyeckas HEepBHas cucTteMa. BereraTtuBHas (aBTOHOMHas)
HepBHas cuctema. HepBHas cucrema kak enHoe nenoe. Hapymenus B pabote HepBHOI CUCTEMBI.

['ymopanbHast perymsnusi GyHKUMHA. OHAOKpUHHAs cucrema. JKeme3sl BHYTpEHHEH
cekperuu. JKene3pl cMemaHHON cekpenuu. ['OpMOHBI, X POJIb B PEryssiliuu (PU3HOIOTUIECKUX
byHKIMIT opraHuzMa, pocta U pa3BuTusA. Hapymienume B pa®oTe SHIOKPUHHBIX KENE3.
Ocob6enHocTH pedIeKTOPHON U TYMOPAIBHOM peryisaiuu pyHKIIUN opraHu3Ma.

Jlabopamopnvie u npakmuueckue padbomal.

N3yuyenue roJoBHOr0O Mo3ra uejaoBeka (1o MyJsikam).

N3yuenue nu3mMeHeHus: pazMepa 3padyka B 3aBUCUMOCTH OT OCBEIEHHOCTH.

4. Onopa 4 IBH)KeHHE

3HaueHue ONOPHO-IBUraTesIbHOrO anmnapara. CKeJeT yenoBeKa, CTPOEHUE €ro OTIENOB U
¢yuknun. Koctu, ux xumudeckuil cocras, ctpoeHue. Tumnbl kocteil. Poct koctell B JUIMHY U
tonmuHy. Coenunenne kocreid. Ckener ronoBel. Ckener TynoBuma. CKeneT KOHEYHOCTEN U UX
nosicoB. OCOOEHHOCTH CKeJleTa 4YeJOBeKa, CBSI3aHHbIE C MPSAMOXOXKIECHHEM U TPYAOBOM
JESTENIbHOCTBIO.

Mpeimeunast cucrtema. CtpoeHue ¥ (QYHKIMH CKEJETHBIX MbImI. Pabora ™Mb
CTaTMuYecKas M JUHAMHYECKas, MBIIIIBl crudatenu u pasrudaTend. YTOMIIEHHE MBIIIIII.
['unonuuamus. Pose qBUraTeIbHOM aKTUBHOCTH B COXPAHEHUU 3/10POBbSI.

Hapy1enns onopHo-ABUraTesIbHON CUCTEMBL. BO3pacTHbIE N3MEHEHUS B CTPOCHUH KOCTEH.
Hapymenue ocanku. [IpegynpexxaeHne HCKpUBIEHUS TO3BOHOYHHMKA U PA3BUTHUS IJIOCKOCTOIIHS.
[Tpodunaktuka TpaBmaru3ma. [lepBas moMoIb Mpu TpaBMax OMOPHO-IBUTATENILHOTO arnmapaTa.

Jlabopamopuvie u npakmuueckue padbomal.

HccinenoBanue cBOUCTB KOCTH.

N3yuenue cTpoeHus KocTen (Ha MyJsbKax).

W3ydeHue CTpoeHHs MO3BOHKOB (Ha MYJISDKaX).

Onpenenenne THOKOCTH MO3BOHOYHHKA.

W3mepeHne Macchl U pocTa CBOETO OpraHUu3Ma.

W3ydeHne BIUSHUS CTATUYECKON U TUHAMHYECKON Harpy3Ku Ha yTOMJICHHE MBIIIILI.

BrisiBieHNE HapyLIEHNS OCAaHKH.

Omnpenenenne NpU3HAKOB IUIOCKOCTOIHS.

Oxkazanue rnepBoi MOMOIIY MPY TOBPEXKACHUN CKEJIeTa U MBIIIILI.

5. BHyTpeHHsisl cpeia Opranuzma

Buytpennsis cpena u e€ pyHkunu. @OpMEeHHBIE 3JI€MEHTHI KPOBU: SPUTPOLIUTHI, JIEHKOLUTHI
U TpoMOOLUTHL. MasnokpoBue, ero npuuuHbl. KpacHblif KOCTHBIM MO3T, €ro poJib B OpraHu3Me.
[Tnasma kpoBu. IlocTostHCTBO BHYTpeHHEH cpenbl (romeoctas). CBEpThiBaHHe KpoBH. ['pymmbl
kpoBH. Pesyc-¢akrop. [lepenuBanue kposu. JloHopcTBO.

Nmmynuter u ero Buabl. DakTopbl, BIMAIONME HAa HUMMYHHUTET (IpUOOpEeTEHHBIC
UMMYHOJAC(QHUINTHI): PpaJAUALUOHHOE OO0JIyueHHe, XWMHYECKOe OTpaBlieHHE, TOJI0JJaHHe,
BOCHajieHue, BUpycHble 3a0oneBanus, BUU-undexnus. BunoukoBas xenesa, iuMparnyeckue
y37bl. BakiuHel u siede6HbIe CBIBOPOTKU. 3HadeHue padot JI. [lactepa m M.M. MeunukoBa mo
W3Y4YEHUIO UMMYHUTETA.

Jlabopamopnvie u npakmuueckue padbomul.



H3ydyeHne MUKpPOCKOMHYECKOIO CTPOEHHUS KPOBM UEIOBEKa M JIATYIIKM (CpaBHEHHE) Ha
TOTOBBIX MUKpOIpenaparax.

6. KpoBooOpameHue

Opranbl kpoBooOparieHusi. CtpoeHue u padora cepama. Apromaru3m cepana. Cepaeunblit
LUKJI, €r0 JJIUTEeNbHOCTh. BOJbIIoN M Malblii Kpyru KpoBooOpaiieHus. J[BukeHue KpoBH IO
cocynam. Ilynbc. Jlumparndeckas cuctema, TUMPOOTTOK. Perynsmus aedarenbHOCTH ceplaua u
cocynoB. I'mrmena cepaeuHo-cocyauctoil cuctemsl. [IpodumnakTuka cepaeyHO-COCYIUCTHIX
3aboneBanuil. [lepBas momouis Npyu KPOBOTCUECHHUSIX.

Jlabopamopuwvie u npakmuueckue padoomaot.

N3mepeHune KpoBSHOTO J1aBICHUS.

Omnpenenenue myapca U YUCla CEPACUHBIX COKPALIEHUI B ITOKOE U NOCIE TO3UPOBAHHBIX
(bu3MYECKUX HArPY30K y YeIOBEKa.

[lepBas momo1b Npu KPOBOTECUECHUSIX.

7. JlpixaHue

Jpixanue u ero 3HaueHue. Opransl JpixaHus. JIérkue. BzanMocBsa3b cTrpoenus U pyHKUUN
opraHoB JbixaHus. ['a3000MeH B NE€rkux v TKaHsgX. JKu3HeHHass EMKOCTh JIETrKUX. MexaHU3Mbl
JbIXaHUs. J{pIXaTenbHble IBMKEHUS. Perynsuus qQpixanusl.

Nudexkunonnple 00sie3HH, NEpeAarolIuecs Yepe3 BO3AyX, NMPEAyNpeKICHUE BO3IYLIHO-
KareapbHbIX HHeKnuii. Bpenx TabakokypeHus, ynorpedaeHUsT HAPKOTHISCKUX M TICHXOTPOITHBIX
BeecTB. Peannmanus. Oxpana Bo3yliHOM cpeabl. OKkazaHue NepBO MOMOIIM IPU OPAKEHUN
OpraHOB JbIXaHUS.

Jlabopamopnvie u npakmuueckue padomal.

N3mepenne o6xBaTa Tpy/IHON KJIETKH B COCTOSIHUM BJIOXa M BBIJIOXA.

Omnpenenenue 4acToThl AbIXxaHus. BiusHue pa3nuyHbix (GaKTOPOB HA YACTOTY JbIXaHUS.

8. IluraHue U NuIEBapeHHe

[TutaTenbHbIE BelIECTBA U MUIIEBbIC MPOAYKTHI. [InTanue u ero 3nauenue. Ilumesapenue.
Opranpl TNUIIEBAPEHUs, WX CTpOoeHHEe U (PyHKIUU. DEpPMEHTHI, WX POJb B MHUIIEBAPEHUHU.
[TumeBapenue B poToBOii monocTu. 3yObl U yxo/ 3a HUMH. [TunieBapenue B xKenyake, B TOHKOM U
B TOJCTOM KHIIEYHUKE. BcacblBaHMe TIMTaTENbHBIX BelIECTB. BcacblBaHME  BOJBI.
[TumieBapuTenbHbIE JKEJ€3bl: IEYEHb U MOIKETYA0YHAas JKeje3a, UX POJib B MUIIEBAPEHUU.

MukpoOruom uYenoBeka — COBOKYIHOCTb MHKPOOPTaHM3MOB, HACENSIIOIMIMX OpTraHu3M
yenoBeKka. Perymsimus numieBapeHus. MeToabl u3ydeHus opraHoB nuiieBapenus. Padotst W.I1.
ITaBnoga.

['uruena nutanud. [IpenynpexieHne TIUCTHBIX W JKETyI0YHO-KUIIIEYHBIX 3a00JIE€BaHUM,
MUIIEBBIX OTpaBICHUI. BiusiHue KypeHus ¥ aJIKOToJIsl Ha MHUIIEeBapeHUE.

Jlabopamopuvie u npakmuueckue padbomal.

HccnenoBanue neiicTBusl EpPMEHTOB CIFOHBI Ha KpaxMall.

HabGnronenue neicTBUS KEITYJOUYHOTO COKA Ha OCNKH.

9. OOMeH BelIeCTB U NMpeBpalleHNe JHEPTUU

OOMeH BemIecTB W MpeBpallleHHe YHEPrud B OpraHu3Me denoBeka. Ilmactuueckuit u
sHepreTrueckuid ooOMeH. OOMeH BOJABI U MHUHEpATbHBIX cosiell. OOMeH OenTKOB, yrJIeBOJOB U
KUPOB B opranu3mMe. Perymnsimus oOMeHa BEIecTB U MPeBpaIeHUs YHEPTUH.

Butamunbsl 1 ux ponb s opranu3ma. I[loctymieHue BUTaMUHOB ¢ numier. CuHTE3
BUTAMHHOB B OpraHu3Me. ABUTAMUHO3bI U TUTTIOBUTAMUHO3bl. COXpaHEeHHE BUTAMUHOB B MUIIIE.

Hopmbl 1 pexum nurtanus. PamuoHanbHOE NMUTaHUE — (PAKTOP YKPEIUICHUS 3T0POBBSI.
Hapymenne oOMeHa BemiecTs.



Jlabopamopusie u npakmuyeckue padvomel.
HccenenoBanue cocraBa NpOAYKTOB IIUTAHUS.
CocraBiieHr€e MEHIO B 3aBUCUMOCTH OT KaJIOPUMHOCTH IHILH.
CniocoObl coxpaHEHHs] BATAMUHOB B ITUIIEBBIX MPOTYKTAaX.
10. Koxa
Crpoenue u ¢pynkuuu koxu. Koxa u e€ nmpousBogusie. Koxxa u repmoperynsus. Biausiaue
Ha KOXY (paKTOPOB OKPY>KAIOILICH CPEIbl.
3akanuBanue u ero poib. CrnocoObl 3akajauBaHUS oOpraHu3Ma. [WrueHa KOXH,
TUTHEHUYeCKue TpeOoBaHMs K ollexkae U 00yBU. 3a00jieBaHUS KOXKH U HX MPEIyNpexkKICHUS.
[Ipopumnaktuka © mepBas TMOMOIIbL HpPHU TEIUIOBOM M COJHEYHOM ylapax, OXorax H
0OMOPOXKEHHUSIX.
Jlabopamopusie u npakmuueckue padomaot.
HccenenoBanue ¢ mOMONIBIO JYIIBI ThIJIBHOM U JIAIOHHOM CTOPOHBI KUCTH.
Onpenenenne KUPHOCTH Pa3IMUHbIX YUYACTKOB KOXKH JIHUIIA.
Onucanue Mep 1Mo yxXo.y 3a KOKel JIMIIa U BOJIOCAMU B 3aBUCUMOCTH OT THIIa KOXKHU.
Ornucanyne OCHOBHBIX TUTHEHUYECKUX TpeOOBaHU K 01k 1€ U OOYBH.
11. Beinenenue
3nauenue BbaeneHus. Opranbl BbieneHus. Opraibl MOUEBbIIETUTENIBHON CUCTEMBI, UX
cTpoenne u (yHKIMHA. MuKpockonmmueckoe ctpoenue mouku. Hedpon. OOpasoBanue Mouwu.
Perymsmus moueoOpa3oBaHusl U MOYEHCITyCKaHUsA. 3a00JieBaHUs OPraHOB MOYEBBIIEIUTEIHLHON
CHUCTEMBI, UX MIPEAYIPEXKICHHE.
Jlabopamopnvie u npakmuueckue padomal.
OrnpeziesieHre MECTOIOJIOKEHHUS MTOYeK (Ha MYJISDKE).
Onwucanue Mep Npo(UIaKTUKK OOJIe3HEN OYeK.
12. Pa3MHoOKeHMe M pa3BUTHE
Opranbl penpoaykuuu, crpoeHne U ¢yHkiuu. IlonoBeie xene3bl. [lonoBbIE KIIETKH.
OmnonorBopenue. BuyrpuyrpobHoe pazsutue. Biusaue Ha s)MOproHanbHOE pa3BUTHE (DAKTOPOB
okpyxatomei cpenpl. Ponel. Jlaktanmsa. Poct u pasButne pe6Génka. IlonoBoe cospeBanue.
HacnenoBanue mnpu3HakoB Yy denoBeka. HacneactBeHHble O0J€3HM, HUX HOPUYMHBI U
npenynpexaenue. Habop xpomocom, MoioBbIlE XpOMOCOMBI, TeHbI. POJIb reHeTH4ecKuX 3HaHUuN
JUIsl IIaHUpoBaHus ceMbU. MHpekmu, nepefaroniyecs nojaoBbM MyTEM, UX TPOPUITAKTHKA.
Jlabopamopuvie u npakmuueckue padbomal.
Onucanue OCHOBHBIX Mep MO NPOPHUIAKTHKE MHPEKIHMOHHBIX BHUPYCHBIX 3a00JE€BaHUI:
CIIN/I u renatur.
13. OpraHbl 4yBCTB U CEHCOPHBIE CHCTEMbI
Opranel 4yBCTB M UX 3HadeHHE. AHanu3aTopbl. CEeHCOpHbIE cUCTEMBI. ['71a3 U 3peHue.
OnTnueckast cucrema riasa. CeryaTka. 3pUTENBHBIE PELENTOPBI. 3PUTEIBHOE BOCHPUSATHE.
Hapymenns 3penus u ux npuuuHsl. [ urnena spenus.
Vxo u cayx. Crtpoenne u (QyHKIMH opraHa ciyxa. MexaHuW3M pabOThI CIIyXOBOTO
aHasiim3zaropa. CiyxoBoe Bocnpuatue. Hapyienus ciyxa u ux npuuuHsl. ' uruena ciyxa.
Opranbl paBHOBECHS, MBIIIEYHOTO YYBCTBA, OCS3aHMs, OOOHSHMA M  BKYyca.
B3anMozeiicTBuE CEHCOPHBIX CUCTEM OpraHU3Ma.
Jlabopamopnwvie u npaxmuueckue padoomot
Omnpenenenne oCTpOTHI 3pEHUS Yy UEIOBEKaA.
N3ydeHne CTpoeHHs OpraHa 3peHus (Ha MyJIsbKe U BIaXKHOM Ipernapare).
N3yuenune cTpoeHus oprana ciyxa (Ha MyJisoKe).



14. IloBeneHue M NCUXUKA

[lcuxuka u moBeaeHue yenoBeka. lloTpeOHOCTHM M MOTHBBI moBeneHusa. CouuanbHas
00yCJIOBJICHHOCTb TIOBEICHUS uesioBeKka. PeduiekropHas Teopusi moBeneHus. Briciias HepBHas
JeATeILHOCTh uenoBeka, padorel .M. Ceuenona, WM.II. IlaBioBa. Mexanu3sm o0Opa3oBaHUs
ycioBHBIX peduiekcoB. Topmoxenue. J(unamMmuyeckuit crepeotun. Posib ropMOHOB B MOBEACHUH.
HacnencrtBeHHble M HEHACHEACTBEHHbIE  NpOrpamMMbl  IOBEACHHUS Y  4YellOBEKa.
[IpucnocoOuTENbHBIN XapaKkTep MOBEACHUSI.

IlepBasg u BTOpast curHaibHble cucteMbl. [lo3HaBarenpHas neATEAbHOCTh MO3ra. Peus u
Mmpinienue. llamsate u BHuMaHue. Omouuu. MHauBHIyanbHbIE OCOOCHHOCTH JIMYHOCTH:
CIIOCOOHOCTH, TEMIIEPAMEHT, XapaKTep, 0AapEHHOCTh. THIBI BHICIICH HEPBHOW ACSITEIBHOCTU U
temnepamenTa. OcoOEHHOCTH IICUXUKH YenoBeka. | uruena (pu3n4eckoro ¥ yMCTBEHHOTO TPYAA.
Pexxum Tpyna u ornpixa. CoH u ero 3HayeHue. [ 'uruena cHa.

Jlabopamopusie u npakmuueckue paoomaol.

N3ydenne kpaTKOBPEMEHHOM aMSTH.

Ornpenenenne 00bEMa MEXaHUYECKOM U IOTUYECKON TTaMSTH.

Onenka chOpMHUPOBAHHOCTH HABBIKOB JIOTHUECKOTO MBIIUICHUS.

15. YesioBek U OKpYysKalomas cpeia

UYenoBek U OKpyxarolas cpefa. JKoJIorudyeckue (pakTopbl U UX JEHCTBHE Ha OpraHU3M
YyeJioBeKa. 3aBUCUMOCTD 3710POBbsI UEJIOBEKA OT COCTOSIHUS OKpY:Karolel cpeabl. MUKpoxinMar
KUbIX noMenieHuit. CoOrofeHre MpaBuUil MOBEACHUS B OKPYXalollel cpene, B OMacHBIX U
Ype3BbIYANHBIX CUTYaLIUSIX.

3/10pOBbE 4YEIIOBEKA KakK coluanbHas LEHHOCTb. PaKTopbl, HapyLIAIOIIUE 3/I0pOBBE:
TUIOJUHAMUS, KYpEeHUe, yIOTpeOIeHHE alKorois, HApKOTUKOB, HECOATaHCUPOBAHHOE TUTAHUE,
cTpecc. YKpEIUIEHHE 3/0pOBbSi: AyTOTPEHUHT, 3aKajJuBaHUE, JBUTATENIbHAs AKTUBHOCTb,
cOanancupoBaHHoe nuTaHue. KynbTypa OTHOLIEHHS K COOCTBEHHOMY 3/10pPOBBIO M 370POBBIO
OKpyXaroImux. BcemupHas opranu3zanus 3paBoOXpaHEeHHUs.

YenoBek kak 4YacTh Ouocdepsl 3emin. AHTPONOreHHbIE BO3JACUCTBUS Ha MPHUPOAY.
VYpbanuzanus. HuBunuzanus. TexHOTeHHbIE U3MEHEHHs B OKpYykarotel cpene. CoBpeMeHHbIE
rI100aNbHbIE SKOJIOTHYECKUE TPOOIeMbl. 3HAYEHHE OXPaHbl OKPYKAIOIIEH CPEeIbl U COXPaHEHUs
YeJI0BEYECTBA.

O0mme 0MOJIOrNYEeCKHE 3AKOHOMEPHOCTH

16 buoJsiorus kKak HayKa

Hayunbie meTonpl u3yuyeHHs, TpPHUMEHsSEMble B OHOJOTHUU: HAONIOJCHHE, OMHCAHHE,
SKCIIEPUMEHT. ['umoresa, MOJAENb, TEOPUs, WX 3HAUYEHHWE M MHCIIOJIHb30BAHME B IOBCEIHEBHOMN
Ku3HU. buonornueckue Hayku. Ponp Ouonornn B (QOPMUPOBAHUU €CTECTBEHHO-HAYYHOU
KapTUHBI Mupa. OCHOBHBIE IPU3HAKYU KMBOTO. YPOBHH OPraHM3alMy KMBOW NMPUPOIBI. /Kusbie
npupoonsle 00vekmul Kax cucmema. Knaccuguxayus sxcusvix npupooHsix 00bekmos.

17 Knerka

Knerounas teopusi. Knerounoe ctpoeHrne opraHu3MOB KakK JJOKa3aTeJIbCTBO UX POJCTBA,
€MHCTBA KUBOM MpUpoabl. CTpoeHue KIETKU: KIeTOUYHas 000JI104YKa, M1a3MaTu4eckas MeMOpaHa,
UTOIUIa3Ma, sJIpo, opraHouabl. MHorooOpasue kietok. OOMEH BellecTB U IpeBpalleHue
SHEpPruM B KJIeTKe. XpOMOCOMBI U TreHbl. Hapywenus 6 cmpoeruu u GyHKYUOHUPOBAHUU KIemoK
— 00HA U3 npuduH 3a601e6anus opeanuzma. Jlenenue KJIeTKU — OCHOBA Pa3MHOXEHHUs, pocTa U
pPa3BUTHUS OPraHU3MOB.

18 Opranusm
Knerounsie wu Hekmerounele GoOpMbl  KU3HH. Bupycel. OTHOKIETOYHBIE |
MHOTOKJICTOYHBIC OpraHu3MBlI. OCO6€HHOCTI/I XUMHUYCCKOI'O COCTaBa OpTraHHu3MOB:

HEOpraHMYeCKWe M OpraHHuYecKHe BeIIeCTBAa, MX poib B opranusme. OOMEH BelIECTB U



MPEBpAICHHs] DHEPTHMH — TMPU3HAK JKUBBIX OPTraHuU3MOB. [lumanue, Ovixanue, MpaAHCNOpPM
seujecms, yoanenue npooyKmos 0OMeHa, KOOPOUHAYUs U pe2yisayus QyHKYull, 0sudicerue u onopa
¥y pacmenui u sxcugomuuix. Poct u pa3Butne opranuzMoB. PazmHoxenue. becrionoe u nonosoe
pasmHoxenue. [lonoBeie kierku. OriomoTBopenue. HacneacTBEeHHOCTh W M3MEHYHMBOCTh —

CBOMCTBA OpraHu3MOB. Hacnencrsennas u HEeHacJeACTBEHHAA U3MEHYUBOCTD.
[Tpucnoco6eHHOCTh OPTaHU3MOB K YCJIIOBHSIM CPEJIbI.
19 Bun

Bun, npusznakum Bupa. Buj kak OCHOBHAs CUCTEMAaTHYeCKas KaTeropusl >KHBOTO.
[Momynsiust kak opma cymiecTBOBaHUS BUA B npupoze. [lomymnsinus Kak eInHUIa SBOTIOIHH.
Y. JapBUH — OCHOBOIOJIOKHUK Y4eHHsI 00 3BotoIUU. OCHOBHBIE JBUKYIINE CUIIbI BOJIOIUH B
npupoze. Pe3ynbraTel 3BONIOLMU: MHOTr0OOpasue BUAOB, MPHUCIIOCOOJICHHOCTh OPraHU3MOB K
cpene oOuTaHus. YcenoosicHenue pacmeHutl u Jdcuomusix 8 npoyecce 3gonroyuu. Ilpoucxoosrcoenue
OCHOBHBIX CUCMEMAMU4ecKux 2pynn pacmenun u ocugomuvlx. IlpuMeHeHHe 3HaHUM O
HACJIEICTBEHHOCTH, M3MEHYUBOCTH M HCKYCCTBEHHOM OTOOpE MpPH BBIBEICHWU HOBBIX MOPOJ
JKUBOTHBIX, COPTOB PACTEHUHN U IITAMMOB MUKPOOPTaHU3MOB.

20 DxocucTeMbl

DKOJIOTHS, AKOJOTru4YecKhe (aKTOphl, MX BIUSHUE HA OPraHU3MBL. DKOCHCTEMHAS
OopraHu3aiusi >KMBOM MNpPUPOABI. OJKOCHUCTEMA, €€ OCHOBHbIE KOMIIOHEHThl. CTpyKTypa
sKocucTeMsbl. IInmeBbie CBs3M B 3KOCHCTEME. B3aummonelcTBue NMONYJSLMM PAa3sHBIX BUIOB B
skocucteme. EcrecTBeHHas skocuctema (OuMOreoreHo3). ArposkocucTeMa (arporeHo3) Kak
UCKYCCTBEHHOE COOOLIECTBO OpraHu3MoB. Kpyzoeopom eewjecmé u HnOMOK OSHepeuu 8
ouoeceoyernosax. buocdepa — rmodanbHas skocucteMa. B. M. BepHaackuii — OCHOBOITOJIOKHUK
yueHust o 6uocdepe. Ctpykrypa O6mocdepsl. PacmpocTpaHeHne u poiib KUBOTO BEIIECTBA B
ouoctepe. Hoocghepa. Kpamras ucmopus 26onoyuu 6uocgepsi. 3HaueHne oxpanbl 6uochepsl
JUIsL COXpaHEHMs >KM3HM Ha 3emiie. buomornyeckoe pazHooOpasue Kak OCHOBAa yCTONYMBOCTH
ounochepsl. CoBpeMeHHBIE IKOJIOTHUYECKHE MPOOIEMBbl, UX BIHSHHE Ha COOCTBEHHYIO KU3Hb U
KU3Hb OKpyKarolux Jojed. [locneacTBust AesTeNbHOCTH YelIoBeKa B 3KocHucTeMax. BnusHue
COOCTBEHHBIX TIOCTYIKOB HA KUBBIE OPTAaHU3MBbI U IKOCHCTEMBI.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 BUOJIOI'MHW HA
YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHS (BA3OBEIM YPOBEHE)

OcBoenue yueOHOro npeamera «buonorus» Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs
JOJIKHO 00€CTIeYUTh JOCTUKEHHUE CICAYIOIUX 00y4YaroUMMUCS JTMYHOCTHBIX, METalPEeIMETHBIX
U TIPEIMETHBIX PE3yJIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yJIbTATBI OCBOCHHS IMPOTPAMMEI IO OWOJIOTMH OCHOBHOTO OOIIETO
0o0pa3oBaHMUs JOJDKHBI OTPa)KaTh TI'OTOBHOCTh OOYYaIOLIMXCSl PYKOBOJCTBOBATbCS CHCTEMOM
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIMI U PaCIIMPEHUE OIbITa ACSITEIbHOCTH HA €€ OCHOBE U B
Mpoliecce pealn3alud OCHOBHBIX HAlpaBJICHUI BOCIHUTATENIBHOU AEATEIbHOCTH, B TOM YHUCIIE B
YacTHU:

1) rpaaaHCcKOro BOCIUTAHMS:

FOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM JESTENbHOCTH MPU  BBITOJIHEHUHU
MCCJIE0BAHUI U POEKTOB, CTPEMIIEHHE K B3AMMOIIOHUMAHUIO U B3aUMOIIOMOIIIH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

OTHOIIIEHHE K OWOJIOTMH KaK K BaXHOW COCTaBIAIOMIEH KYJIbTYpbI, TOPJAOCTh 3a BKJIA[
POCCUHCKHX M COBETCKUX YUYEHBIX B pa3BUTHE MUPOBOI OMOIOTUYECKON HAYKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

TOTOBHOCTH OLICHUBATh MOBEACHUE U MOCTYIKHU C MO3UIMH HPABCTBEHHBIX HOPM U HOPM
DKOJIOTUYECKOHN KYIbTYpHI;

MMOHUMaHNE 3HAYMMOCTU HPaBCTBEHHOI'O aCIEKTa JESITEIbHOCTU YeJIOBEKa B MEAUIIMHE U
OMOJIOTHH;

4) 3cTEeTUYECKOT0 BOCTIMTAHMSI:

MMOHUMaHWE POJIU OMOJIOTUU B POPMUPOBAHUHN ICTETUIECKOMN KYJIbTYPhI TUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
3MOLMOHAIBLHOIO 0JIArONOJIY M

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3[I0POBBIO U YCTAaHOBKA Ha 370POBBIA 00pa3 >KU3HU
(3mopoBoe mUTaHUE, COOMIOIEHUE TUTUEHUYECKUX TPaBUII U HOPM, COATaHCUPOBAHHBIA PEXKUM
3aHITHI U OTJBIXA, pEryisipHas (u3nuecKas akTUBHOCTD);

OCO3HAaHHE TOCIEJCTBUI M HEMPUSATHE BPEIHBIX MPUBBIUEK (YIMOTPEOICHHE aTKOTOJs,
HAapKOTUKOB, KypeHHUe) U HHBIX (OpM Bpea sk PU3MIECKOTO B IICUXUYECKOTO 3I0POBbBS;

coOirofieHre MpaBMJl OE30MACHOCTH, B TOM YHCJIE€ HAaBBIKM OE€30MacHOTrO MOBEJIEHUS B
MPUPOJHOM Cpelie;

c(OpMUPOBAHHOCTh HaBBIKA PE(ICKCUU, YIPABICHHWE COOCTBEHHBIM 3MOIMOHAIBHBIM
COCTOSIHHEM;

6) TPy10BOT0 BOCIIUTAHMS:

AKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a/1ad (B paMKax CEMbH, 00pa30BaTeIbHOU
OpTraHHU3aIH, HACEIICHHOTO IMYHKTa, Kpasi) OMOJOTHYEeCKON M SKOJOTHYECKON HapaBIeHHOCTH,
WHTEPEC K MPAKTUYECKOMY U3YICHUIO MPOECCHid, CBA3aHHBIX C OMOJIOTHEH;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:

OpHEHTAIMsl Ha TPUMEHEHHE OWOJIOTMYECKUX 3HAHWM TPH PEIIeHWH 3aJad B 00JIaCTH
OKpYKarolleu Cpeibl;

OCO3HAHHE HKOJIOTUYECKUX MPOOJIEeM U MyTel UX pelIeHus;



TOTOBHOCTb K YYaCTHUIO B IPAKTHUYECKOM JEATEIIBHOCTH AKOJOTMYECKOW HATPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIlMSl HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX TIPEJCTaBICHUH 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI35IX YEJIOBEKA C IPUPOJTHON M COITHATBHOM CPEIOH;

MMOHUMaHHWE POJIM OMOJIOTUYECKON HAYKH B (POPMUPOBAHUN HAYIHOT'O MUPOBO33PCHHUS;

pa3BUTHE HAYYHOH IIOOO3HATEILHOCTH, MHTEpPEca K OMOJOTMYEeCKOW HayKe, HaBBIKOB
HCCJICIOBATEIbCKOM AeITCIIbHOCTH,

9) amantauuu 00y4alUIEerocsi K M3MEHSIOUNUMCH YCJIOBUSIM COUHMAJBLHOH M
MPUPOJIHOM Cpe/bl:

aJIcKBaTHas OLICHKA U3MEHSIOIINXCS YCIIOBHUIA;

NpPUHATHE pElIeHUs (MHANBUIYaJbHOE, B TPYIIE) B HU3MEHSIONIMXCA YCJIOBHUSIX Ha
OCHOBaHUU aHaIM3a OMOJOTHYECKON HH(OpMAIUK;

IUTAHUPOBAHHUE JCHCTBHII B HOBOW CHTyallMM Ha OCHOBAaHUM 3HAHHUM OHOJOTHYECKHX
3aKOHOMEPHOCTEHN.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHbie pe3yabTaThl OCBOCHUS MPOTPaMMbI IO OHWOJIOTHU OCHOBHOTO OOIIETO
00pa3oBaHus, JOJDKHBI OTpa)KaTh OBJIAJIEHUWE CIECIYIONMMUA YHUBEPCAIbHBIMU Y4€OHBIMU
NEeNCTBUSIMU:

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

1) 6a3oBbIe JIOTHYeCKHE T1eCTBUS:

BBISIBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKKM OHUOJIOTMYECKUX OOBEKTOB
(s1ByIEHUN);

YCTaHaBJIMBAaTh CYUIECTBEHHbIM MPU3HAK KiacCU(PUKALUU OHUOJIOTMYECKUX OOBEKTOB
(sBJIEHMI, TMPOLIECCOB), OCHOBAaHUS Ui OOOOLIECHHS M CPAaBHEHMs, KPUTEPUU MHPOBOJUMOIO
aHaJIun3a;

C Yy4€TOM TMpPEIOKEHHON OHOJOTUYECKOW 3a/laud BBIABISTH 3aKOHOMEPHOCTH U
IPOTUBOPEUYUS] B paccMaTpUBaeMbIX (akTax W HaOMIOACHMSX, Mpeasaratb KpUTEpUU Js
BBISIBJICHHSI 3aKOHOMEPHOCTEMN M TPOTUBOPEUNH;

BBISBJISITH JeUIIUTHI UHPOPMAIUH, TaHHBIX, HEOOXOJUMBIX ISl PEIIeHUs TTOCTABICHHON
3a]a4H;

BBISIBJISITH TIPUYMHHO-CJIEICTBEHHBIE CBSI3U IPH M3YyUYE€HUU OMOJIOTUYECKHUX SIBICHUH U
MPOLIECCOB, JIeNaTh BBIBO/IbI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHUN,
YMO3aKJIIOUEHUH 110 aHaJIOTuu, GOPMYJIMPOBATh TUIIOTE3bI O B3aMMOCBSI3X;

CaMOCTOSITEIbHO ~ BBIOMPATh CHOCOO pemieHus Y4eOHOW OHOJIOTHYECKON 3amadyu
(cpaBHMBaTh HECKOJBKO BapHAHTOB pEIICHUs, BBIOMpaTh HauboJjiee MOAXOIALIMM C yu€ToM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

2) 0a30BbIe HcCeI0BaTEIbCKHE 1eCTBHS:

MCIOJIb30BaTh BOMPOCH! KaK HCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHMUS,

dbopMynupoBaTh BONPOCHL, (UKCUPYIOIIUE DPA3PhIB MEXIY PEATbHBIM M JKEIaTeIbHbIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSITEILHO YCTAHABIIMBATh HCKOMOE U JJAHHOE;

¢dbopmMHpOBaTH TUIIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXJIEHHUH, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;



IPOBOAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHYy HaOMIOICHUEe, HEeCIOXKHBIN
OMOJIOTUYECKUI SKCIIEPUMEHT, HEOOJBIIOE HMCCIECIOBAHUE MO YCTAHOBJIEHUIO OCOOCHHOCTEH
Ouonornyeckoro o0beKkTa (mpolecca) H3y4YeHHsS, NPUYMHHO-CIECICTBEHHBIX CBs3eH W
3aBUCUMOCTEH OMOJOTHYECKUX 0OBEKTOB MEXKY COOOi;

OLICHMBAaTh HA MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(GOPMALMIO, MOJIYYCHHYIO B XOJ€
HAOJIOICHUS ¥ SKCIICPUMEHTA,

CaMOCTOSITENILHO (POPMYITUPOBATh 000OIIEHHUSI ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIO/IEHUs, SKCIIEPUMEHTA, BIIaJeTh MHCTPYMEHTAMHU OLEHKU JOCTOBEPHOCTHU MOTYyYEHHBIX
BBIBOJIOB M 000OIIEHHI;

MIPOTHO3MPOBATh BO3MOXKHOE JallbHEHIIEEe pa3BUTHE OWOIIOTMYECKUX TPOIECCOB U HX
MOCIICACTBHSI B aHAIOTUYHBIX WJIH CXOJHBIX CUTYAIUsX, a TAK)KE BBIABUTATH MPEATIOIOKEHHS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

3) pabora ¢ undgopmanmeii:

NPUMCHSTh pa3jMYHbIC METOJbI, MHCTPYMEHTHI M 3alpoChl NPU TIOHCKE H OTOOpe
Ounonornveckor MHGOOPMAIIMK WM JAHHBIX W3 UCTOYHHKOB C YIETOM IMPEIIOKEHHOW y4eOHOM
OMOJIOTUYECKON 3aauH;

BbIOUMpaTh, aHAM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH OHUOIOTHMYECKYIO
WH(OPMAIINIO Pa3IMYHBIX BUIOB U (DOPM MPEACTABICHUS;

HAXOJHUTh CXOIHBIE apTyMEHTHI (ITOITBEPKIAIONINE WIIM OMPOBEPTarOIINe OJHY H Ty XKe
UJICI0, BEPCHUIO) B Pa3IMYHBIX MHPOPMAIIMOHHBIX UICTOYHHUKAX;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (opMy MpeacTaBieHuss WHGOpPMALUU U
WUTIOCTPUPOBATH peliacMble 3a7a9i HECIIOKHBIMU CXEMaMH, JHarpaMMaMH, WHOW rpadukoi u
UX KOMOUHAIUSIMU,

OIICHUBATh HAAEKHOCTh OMOJOTHYECKOW HH(POPMAIMH IO KPUTEPUSIM, TPEITIOKEHHBIM
yUuTEeNeM U cPOPMYTUPOBAHHBIM CAMOCTOSTENHHO;

3aIIOMUHATh ¥ CHCTEMATH3UPOBATh OMOJIOTHYECKYIO HH(OPMAITHIO.

KoMMyHuKaTHBHBIE YHMBepCcaabHbIe y4eOHbIe AeiicTBHSA

1) oOmenue:

BOCIPUHUMATh U (OPMYJIMPOBATDH CYKJIEHUS, BBIPAXKaTh SMOIMH B IPOLIECCE BBHIOIHEHUS
MPAKTUYECKHUX U TaOOPaTOPHBIX padoT;

BBIpaxaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaJbHBIE CpelCcTBAa OOIICHMs, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, 3HATh U PACIIO3HABATH MPEINOCHITKH KOHMIUKTHBIX CUTYAIlUi U CMATYATh KOH(DIMUKTHI,
BECTH IIEPETOBOPHI;

MOHUMATh HAMEPEHUs JAPYTUX, MPOSBIATh YBAKHUTEIFHOE OTHOIICHHE K COOECETHUKY U B
KOPPEKTHOI Gopme popMyIrpoBaTh CBOU BO3PAKEHHUS;

B XoJle quaiora U (WiaM) IUCKYCCHHM 3aJaBaThb BOIPOCHI MO CYIIECTBY OOCY:Kaaemoin
OMOJOTUYECKON TEMBI U BHICKA3bIBATh UJICH, HAIICTICHHBIE Ha PEIICHHE OMOIOTUYECKOM 3a/1a4u U
noJiep>kaHue OiaroxenaTeIbHOCTH OOIIeHNUS;

COTIOCTABJISITh CBOU CYX/ICHHUS C CYKACHUSIMU APYTUX YYACTHUKOB JIMaora, 0OHapyKUBaTh
pa3inyure ¥ CXOJICTBO MO3UILINNT;

nyOMMYHO  TPEJCTABISITH  PE3yAbTAThl  BBIMOJHEHHOTO  OHOJOTHYECKOTO  ONbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);



CaMOCTOSITENIbHO BBIOMpaTh (hOpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MPEe3eHTAluu U
0COOEHHOCTEN ayAUTOPUM U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE U ITMCbMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM WIIIIOCTPATUBHBIX MaTEPUAJIOB.

2) coBMecTHAs1 1esATeIbHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHON pabOThI IpU
pELICHNH KOHKPETHOM OMOJIOrHYECKOl MpoOsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHS
IpyNIoBbIX (GOpM B3aUMOJICHCTBHS IPU PEUICHUH MOCTABICHHON y4eOHOH 3a/1a4H;

IIPUHUMATH 1E€JIb COBMECTHOW JEATEIbHOCTH, KOJUIEKTMBHO CTPOWUTH NEHCTBUA IO €€
JOCTIDKEHUIO: paclpelesiaTh pOJM, JOroBapuBaThCs, OOCYKIaTh IPOLECC U  pe3yibTar
COBMECTHOH paboThl, yMeTh 0000IIaTh MHEHHS HECKOJBKUX JIIOJIEH, MPOSBIATH TOTOBHOCTh
PYKOBOJIUTb, BBHIIOJHATH IOPYUYEHUS, TIOAUNHATHCS;

IUIAHUPOBaTh OPraHU3allMI0 COBMECTHOIH pPabOThI, OMpEAENsATh CBOIO poiib (C y4ETOM
HPEANOYTEHU U BO3MOXHOCTEH BCEX YYAaCTHHKOB B3aUMOJICHCTBHA), pacHpeaessaTh 3ajladu
MEXJly WIeHaMHd KOMaH/bl, Y4acTBOBaTh B IPYIIOBBIX (opMax paboTsl (00CyXkaeHus, 0OMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U UHBIE);

BBINOJIHATh CBOIO YacTb PabOThl, JOCTUraThb KauyeCTBEHHOI'O pe3ysbTaTa IO CBOEMY
HaIPAaBJICHUIO U KOOPAUHUPOBATh CBOU JAECUCTBHS C APYTUMHU WIEHAMU KOMaH/bI;

OLICHUBATh KA4eCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIBHO
c(OpMyJINPOBAHHBIM yYaCTHUKaMU B3aUMOJECHCTBUS, CPAaBHUBATH PE3YJIbTaThl C HCXOJHOMN
3ajjaueil M BKJIAJ KaXJOro WieHa KOMaHJAbl B JOCTHXKEHHME pPe3ylbTaTOB, Pa3leisiTh cdepy
OTBETCTBEHHOCTH U IIPOSABIIATH TOTOBHOCTD K IIPEJOCTABIECHUIO OTUETA NIEPE IPYIIIION;

OBJAQJETh  CUCTEMOM  YHUBEpPCAJIbHBIX KOMMYHHUKATHBHBIX  JIEWCTBUHM, KOTOpPas
oOecnieunBaeT C(HOPMUPOBAHHOCTh COLMAIbHBIX HABBIKOB M SMOIMOHAIBHOIO HWHTEIJIEKTa
o0yJaromuxcs.

PerJIHTI/IBH])Ie YHUBEPCAJIBHBLIC yqeﬁﬂme JedcTBUA

Camoopranuzanus:

BBISBIIATh NMPOOJIEMBI JJISl PEIEHUs] B JKM3HEHHBIX M YYEOHBIX CHUTYalUsX, HCIIOJIb3YS
OMOJIOTMYECKHE 3HAHHUS;

OPUEHTHPOBAThCSI B PA3IMYHBIX MMOAXOAAaX TPUHATHA peleHuHd (MHIUBUAYaJIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIIEHUI rpymmoil);

CaMOCTOSITENIbHO COCTaBIISITh QJITOPUTM pelIeHHs 33Ja4d (WM ero 4acTb), BbIOMpPATh
crocod pemeHUss ydeOHOW OuoIorMyecKkoil 3agaunM ¢ y4y€TOM MMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpeIaraeMble BapUaHThl PEIICHUH;

COCTaBJIATh IUIAH JeHCTBUH (IUIaH peadu3allid HAaMEUEHHOTO aJIropUTMa peleHHs),
KOPPEKTHPOBATH MPEAJI0KEHHBIM aITOPUTM C YUETOM MOITYUYEHHUS] HOBBIX OMOJIOIMYECKUX 3HAaHUN
00 n3ydyaeMoM OMOJIOTHUECKOM OOBEKTE;

Jienath BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a PEIICHNUE.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTEJIEKT:

BJIAJIETh CIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMU U pedIIeKCuu;

JIaBaTh OIIEHKY CUTYaIlMH U MpeJyIarath TuiaH e€ N3MEHEeHHUS;

YUUTBIBATh KOHTEKCT U IPEJBUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh [P PELIEHUN
y4eOHOI OMOJIOrHUYeCcKON 3a7auul, afanTUPOBATh PEIICHHE K MEHSIOIIMMCS 00CTOSTEILCTBAM;

OOBSICHATh MPUYUHBI JTOCTUKEHUS (HETOCTH)KEHUS) PEe3yJbTaTOB JAEATEIbHOCTH, /1aBaTh
OLIEHKY TPHOOPETEHHOMY OIBITY, YMETh HAXOJUTh NO3UTUBHOE B IIPOM30LIEIIEH CUTYalLlNH;



BHOCHUTb KOPPEKTHUBBI B JI€ATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, M3MEHUBIINXCS
CUTYallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSIM;

pa3ianyaTh, Ha3bIBaTh U YNPABJIATH COOCTBEHHBIMU SMOIUSMU U SMOIUSIMU JIPYTHX;

BBISIBJISITH U @aHATM3UPOBATH IPUYUHBI YMOLIUA;

CTaBUTh ce0s1 HA MECTO JIPYroro 4eloBeKa, IOHUMaTh MOTUBBI 1 HAMEPEHUS APYroro;

PEryIrpoBaTh CIOCOO BHIPAKEHHS YMOLIUH.

IIpunsTHe ceds1 M APyrux

OCO3HAHHO OTHOCHUTBHCA K JPYTOMY YEJIOBEKY, €r0 MHEHHUIO;

NPU3HABATh CBOE MPaBO Ha OMIMOKY M TaKOE K€ MPaBo JPyroro;

OTKPBITOCTB ce0e U JPyrum;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJICTh CHUCTEMOW YHUBEPCAIbHBIX Y4YEOHBIX pETYISTHUBHBIX JIEHCTBUH, KOTOpas
obecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS TO3HMIIUS
JUYHOCTH), W OJKU3HCHHBIX HABBIKOB JIMYHOCTH (yHpaBieHHs CO0O0H, CaMOIUCIHILINHBIL,
YCTOHYHMBOTO MTOBEACHHUS).

INPEJIMETHBIE PE3YJIBTATbBI

[TpeameTrHble pe3ynbTaThl OCBOCHUS IPOTrPaMMBI 110 OMOJIOIMH K KOHILY OOy4eHUs

XapakTepu3oBaTh OMOJIOIMIO KaK HAyKy O JKMBOM IpHUpOJie, Ha3bIBaTh MPU3HAKH JKUBOTO,
CpaBHUBATHh OOBEKTHI KUBON M HEXKUBOU MPHUPOJIBI;

NEPEeYUCNIATh HUCTOYHUKM  OMOJIOTMYECKMX 3HAHMUW, XapaKkTepu3oBaTb 3HAUYEHUE
OMOJIOTMYECKHUX 3HAHUH JUUIsl COBPEMEHHOT0 YelloBeKa, mpodeccuu, cBsi3aHHble ¢ Ouonoruei (4—5
npodeccuit);

NPUBOJIUTH TMPUMEPbl BKiIaga poccuiickux (B ToMm umcine B. W. Bepuanckuii, A. JL
UmxeBckuil) u 3apy0exHbIx (B ToM umcie Apucrorens, Teodpact, ['mnmokpar) yu€HbIX B
pasBUTHE OMOJIOTHY;

UMETh MPE/ICTaBICHUE O BaKHEHIIMX OMOJOTHYECKUX Ipolieccax U SBICHMSX: MUTAHUE,
JBIXaHUE, TPAHCIIOPT BELIECTB, Pa3paKUMOCTb, POCT, Pa3BUTHE, ABH)KEHUE, PA3MHOKEHHUE;

IPUMEHSTHh OMOJIOTMYECKHE TEPMHMHBI U MOHATHA (B TOM 4YMCIIE: )KHUBBIE Tejla, OMOJIOTHS,
HKOJIOTHSI, LIUTOJIOTHS, aHATOMUS, (U3NOJOTHs, OMOJOrMUYecKas CHUCTeMaTHKa, KJIeTKa, TKaHb,
Opras, cHcCTeMa OpIaHOB, OpraHW3M, BHUpYC, IBM)KEHUE, NMHUTaHUE, (POTOCHUHTE3, JbIXaHHE,
BbIJIETICHUE, Pa3ApaXMMOCTh, POCT, Pa3MHOXXEHHE, DPa3BUTHE, cpela OOWTaHUs, MPUPOTHOE
COOOIIECTBO, MCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBHU C TIOCTABJICHHOW 3ajadeil U B
KOHTEKCTE;

pa3inyarh MO BHEIIHEMY BHUY (M300pa)K€HHsM), CXeMaM M OINHCAHHSIM JOS/AEpPHbIE U
SJIEPHBIE OPTaHU3MBbl, pPa3IUYHbIE OMOJOTHMYECKHE OOBEKTHI: PACTEHUs, >KUBOTHBIX, T'PHUOBI,
JUIIaWHUKY, OaKTEepUH, IPUPOJHBIE U HCKYCCTBEHHbIE COOOIIECTBA, B3aUMOCBSI3U OPraHU3MOB B
IPUPOIHOM M MCKYCCTBEHHOM COOOIIECTBaX, peacTaBuTeneil ¢puopbl 1 GpayHbl IPUPOAHBIX 30H
3emu, TaHAmap T TPUPOIHBIE U KYIbTYPHBIE;

MIPOBOAMTDH OMUCAHHE OpraHu3Ma (pacTeHus, )KUBOTHOTO) 110 3aJaHHOMY IJIaHY, BBIIEISATh
CYLIECTBEHHbIE NPU3HAKM CTPOCHHMS M IPOLECCOB KU3HEACATEIBHOCTH OPraHU3MOB,
XapakTepu30BaTh OPraHU3Mbl KaK Tella )KUBOW MPUPOABI, EPEUUCIATh 0COOCHHOCTH PacTEeHHH,
KUBOTHBIX, TPUOOB, TUIIAHHUKOB, OAKTEPHI U BUPYCOB;



packpbIBaTh TOHSATHE O cpene oOuTaHus (BOJHOHM, HAa3eMHO-BO3IYIIHON, TOYBEHHOM,
BHYTPUOPIaHU3MEHHOM), YCIIOBUSX Cpebl OOUTaHUS;

NPUBOAUTH TIPUMEPHI, XapaKTEPU3YIOIIHUE TPHUCIIOCOOIEHHOCTh OPraHU3MOB K Cpele
o0uTaHUs, B3AUMOCBS3H OPraHU3MOB B COOOILECTBAX;

BBIJICJIATh OTIIMYUTEIbHbIE IPU3HAKH IPUPOJHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apryMEHTHPOBAaTh OCHOBHBIC IIpaBHJIAa IMOBEJCHHS 4YEJIOBEKa B NPUPOAEC M OOBSICHATH
3HaYCHHE MPHUPOJOOXPAHHON  JESATEIBHOCTH  YEJIOBEKAa, aAHAJTU3UPOBATh  IJI0OAJIbHBIC
9KOJIOTHYECKHE TIPOOIIEMBI;

PacKpBIBATh POJIb OMOJIOTUHU B IPAKTHUECKON JESATENbHOCTH YEJI0BEKa;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX IpUMeEpax CBSA3b 3HAHHWN OWOJIOTHH CO 3HAHHMSAMHU TI0
MaTeMaTHKe, IPEAMETOB T'YMaHUTAPHOTO LIUKJIA, Pa3JINYHBIMU BUJAMH UCKYCCTBA;

BBINOJIHATh MPAKTUYECKHE PaOOThl (MOMCK MHGOPMALUU C HCIOJIB30BAHUEM PA3JINYHBIX
UCTOYHUKOB, ONMCaHME OpraHu3Ma I10 3aJaHHOMY IUIaHy) U JabopaTopHble paboThl (pabora ¢
MHUKpPOCKOIIOM, 3HAaKOMCTBO C pa3JIMYHBIMU CIOCOOAMHU H3MEpPEHUS M CPAaBHEHUS >KHUBBIX
00BEKTOB);

OPUMEHATh METOJbl Ouonorun (HaOmoJleHHe, onucaHue, Kiaccu(pukanus, U3MEpeHue,
9KCHEPUMEHT): IPOBOJIUTH HAOIOIEHHSI 32 OPraHU3MaMHM, OMMChIBATh OMOJIOrMYECKHE OOBEKTHI,
IPOIECCHl M SBIICHHS, BBIMOIHATH OHOJOTMYECKH PUCYHOK W HM3MEpeHHE OHMOJIOTHYECKHX
00BEKTOB;

BIaJeTh NpUEMaMu pPAa0OOTHl C JYNOH, CBETOBBIM M IH(PPOBBIM MHUKPOCKONAMHU IpU
paccMaTpUBaHUM OMOJIOIMYECKUX OOBEKTOB;

coOmoaTh mpaBmia 0e30macHOro Tpyzxa Npu padoTe ¢ y4eOHBIM M J1aOOpaTOPHBIM
00opy/siOBaHUEM, XUMHUYECKOW IOCY/IOH B COOTBETCTBUM C MHCTPYKLIMSIMH Ha YpPOKE, BO
BHEYPOUYHOM J1€ATENBHOCTH;

UCIIOJIb30BaTh MPHU BBHIOIHEHUU YUEOHBIX 3aJlaHMM HAyYHO-TOMYJSPHYIO JINTEPATYypy MO
Ouosoruu, cripaBoyHble MaTepuabl, pecypchbl IHTepHeTa;

co3laBaTh IHCbMEHHbIE M YCTHBIE COOOIICHMS, HCIIOJIb3Yys MOHATHHHBIN amnmapar
U3y4aeMoro pasjena OuOJOTHH.

XapakTepu3oBaTh OOTAaHUKY KaK OMOJIOTMUYECKYIO HayKy, €€ pa3zeiibl U CBSI3U C IPYTHMHU
HayKaMU U TEXHUKOM;

IIPUBOJUTH MPUMEPHI BKIIa1a poccuiickux (B ToMm uucie B. B. [lokyuaes, K. A. Tumupszes,
C.T'. HaBammH) u 3apy0exHbIX yuéHbIX (B ToM uncie P. ['yk, M. Manbnuru) B pa3BuTHe HayK O
pacTeHHUsX;

NPUMEHSTh OMOJOTHYECKHE TEPMUHBI U MOHATHS (B TOM 4Mcie: OOTaHUKA, pacTUTENbHas
KJIETKa, pacTUTENbHAsl TKaHb, OPTaHbl PAacTEHUIl, cUCTeMa OpraHOB PACTEHHS: KOPEHb, MoOer
IIOYKa, JIUCT, BHMJIOM3MEHEHHBIE OpraHbl, LBETOK, IUIOJA, CEMs, PACTUTEIbHBI OpraHW3M,
MHUHEpaJIbHOE€ MUTaHHWe, (OTOCHHTE3, JbIXaHHE, pPOCT, pa3BUTHE, DPAa3MHOKEHHE, KIIOH,
pa3apaKuMoCTh) B COOTBETCTBUH C ITOCTABIIEHHOM 3a/1a4eil U B KOHTEKCTE;

ONKCHIBATh CTPOEHUE U KUZHENEATEIbHOCTh PACTUTENBHOIO OpraHu3Ma (Ha IpuMepe
MOKPBITOCEMEHHBIX MJIH IIBETKOBBIX): TOTJIOLIEHNE BOJIbI U MUHEpAJIbHOE MUTaHUE, (POTOCUHTE3,
JbIXaHUE, TPAHCIIOPT BELIECTB, POCT, PAa3MHOKEHUE, PA3BUTHUE, CBSI3b CTPOCHUS BET€TaTUBHBIX U
reHepaTUBHBIX OPraHOB PACTEHUH C UX (QYHKIUSAMHU;

pas3InyaTh ¥ ONUCHIBATh KUBBIE U repOapHbIe K3EMILUIAPHI PACTEHUH 10 3alaHHOMY IUIaHY,
YaCcTH PACTEHUH 10 U300paXKEeHHSIM, CXeMaM, MOJICIISIM, MYJIsDKaM, pelibeHBIM TabIuIam;

XapaKTepU30BaTh MIPU3HAKU PACTEHUH, YPOBHHM OpPraHU3AalMM PAaCTUTEIBHOIO OpraHHU3Ma,
YaCTH PAaCTEHUM: KJIIETKH, TKAHU, OPTaHbl, CUCTEMBI OPIaHOB, OPTaHU3M;



CPaBHUBATb PAaCTUTENIbHbIE TKAHU U OPTaHbl PACTCHUH MEXy COOOH;

BBINOJIHATh MPAKTUYECKHE M JIabopaTopHble paboThl mo Mopdonoruu u (GpU3HONIOTUU
pacTeHuii, B TOM 4YHUCJIE€ PabOThl C MHUKPOCKOIIOM C TIOCTOSIHHBIMU ((PUKCHPOBAHHBIMH) U
BPEMEHHBIMU MUKpOIIpENapaTaMy, UCCIe10BaTeIbCKHE pabOThl ¢ HCIIOJIb30BaHUEM NPHOOPOB U
UHCTPYMEHTOB LIU(PPOBOI J1abOpaTOpuH;

XapaKTepU30BaTh IPOLIECCHl KU3HEACSITEIbHOCTH PpPAaCTEHUI: IMOIJIOLIEHUE BOABI H
MHUHEpaJIbHOE TMUTaHHUEe, (OTOCHHTE3, JbIXaHHE, POCT, Pa3BUTHE, CIIOCOOBI €CTECTBEHHOTO M
UCKYCCTBEHHOI'O BETETaTUBHOIO Pa3MHOXKEHHs, CEMEHHOE pa3MHOKeHHe (Ha npumepe
HOKPBITOCEMEHHBIX, WJIN IIBETKOBBIX);

BBISBIISITh IPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY CTPOCHHEM M (YHKIHMSIMU TKaHEH
OpraHOB PacTEHUM, CTPOCHUEM U )KU3HEAEATEIbHOCTBIO PACTEHHUI;

KJIaccu(puIUpoOBaTh PACTEHUSI U MX YAaCTH 110 pa3HbIM OCHOBAHUSM;

OOBSICHATH POJIb PACTEHUH B NMPHUPOJE M JKU3HU YEJIOBEKa: 3HaueHUEe (POTOCHUHTE3a B
IPUPOJIE U B J)KU3HU YEJIOBEKA, OMOJIOTMYECKOE M XO3SIIICTBEHHOE 3HAUEHHE BUIOM3MEHEHHBIX
1100€eroB, X0351iICTBEHHOE 3HAUEHHUE BET€TATUBHOI'O PA3MHOKEHUS;

OPUMEHATh IOJY4YE€HHbIE 3HaHUS Ui BBIPAIIMBAHUSA U Pa3MHOXKEHUS KYJIbTYPHBIX
pacTeHui;

UCTIOJIB30BaTh METOJbI OMOJOTHU: MPOBOIUTH HAOIIOJACHHS 32 PACTECHHSIMH, OIMCHIBATH
pacTeHus M UX 4acTH, CTAaBUTh MMPOCTEHUIITNE OHMOIOTUYECKHE OTBITHI U SKCIICPUMEHTHI,

coOnrofarh mpaBuia O€30MacHOro TpyAa MpU pabore ¢ y4eOHBIM M J1aOOpaTOPHBIM
00opy0BaHUEM, XMMHUYECKOH MOCYIO0M B COOTBETCTBUM C HHCTPYKLHUSMH Ha YPOKE U BO
BHEYPOUHOI J1€ATEIbHOCTH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX IpUMEpax CBS3b 3HAHUN OMOJIOIMM CO 3HAHUSMHU IO
MaTeMaTHKe, reorpaduu, TEXHOJIOTUH, IPEAMETOB TYMAHUTAPHOTO LIUKJIA, pa3IMYHBIMU BUIaMHU
UCKYCCTBA,

BJIQ/IETh IpUEMaMU paboThl ¢ Onosornyeckoil nHpopmanuen: GopmMyIMpoBaTh OCHOBAHUS
JUIsL UW3BJIE€YEHHUS M 0000meHus HHPOpMAMM U3 JBYX MCTOYHUKOB, IPeoOpa3oBbIBATH
UH(OPMALIKIO U3 OJJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaThb IHUCBMEHHbIE M YCTHBIE COOOLIEHMS, HCIONb3YS MOHATHHHBIN ammapaT
M3y4aeMoro paszesia OuoJIoTHH.

XapaKTepu30BaTh NPUHLHUIBI KiIacCU(UKAIMM PAcCTeHUH, OCHOBHBIE CHCTEMAaTHUECKHE
IpyNIbl  pacTeHuid (BOAOPOCIH, MXH, IUIAyHbl, XBOIIM, MANOPOTHUKH, TOJOCEMEHHBIE,
MOKPBITOCEMEHHBIE NI LIBETKOBBIE);

IIPUBOJUTH IPUMEPHI BKJIa1a poccuiickux (B ToM uncie H. Y. Basunos, U. B. Muuypun) u
3apyOexHbIX (B ToM uncie K. Jlunneit, JI. [Tactep) yu€HbIx B pa3BUTHE HAYK O paCTEHUSIX, Ipudax,
JIUIIAHUKAX, OaKTepusX;

OPUMEHATh OMOJOrMYECKHEe TEPMUHBI M TOHATHS (B TOM 4HMCie: OOTaHHKA, JKOJIOTHUS
pacTeHuid, MUKOJIOTHsI, OAaKTepHOJIOTHs, CUCTEMaTHKa, LIapCTBO, OTJIEN, KJIACcC, CEMEWCTBO, PO,
BUJ, JKW3HEHHas (opma pacTeHuid, cpega OOUTaHHUS, PACTUTEIBbHOE COOOIIECTBO, BBICIINE
pacTeHHs, HU3LIME DPACTEHUs, CIIOPOBBIE PACTEHMs, CEMEHHBIE PACTEHMsI, BOJOPOCIH, MXH,
IUTayHbI, XBOUIM, MAalOPOTHUKH, TOJOCEMEHHbIE, IOKPHITOCEMEHHbIE, OaKTepuu, TpHOBI,
JTUTIAHUKNA) B COOTBETCTBUHU C TTOCTaBJICHHOW 3a7a4eli U B KOHTEKCTE;

pasInyaTh U ONHUCHIBATh JKUBbIE M TepOapHble SK3EMIUIAPbI PACTEHUH, YACTH PACTEHUN 110
U300pakeHHsIM, CXeMaM, MOJIEIISIM, MYJIsDKaM, pelbeHbIM Tabauam, rpuObl 0 U300paKEHHSIM,
cxeMmam, MyJisbkaM, OaKTepUu 1o N300PAKEHUSIM;



BBISIBJIATh IIPU3HAKH KJIACCOB MOKPBITOCEMEHHBIX MJIM LIBETKOBBIX, CEMEICTB IBY1OJIBHBIX
Y OJHOJOJIbHBIX PACTEHHI;

ONpEAENATh CHUCTEMATHUYECKOE II0JIO)KEHUE PACTUTEIbHOIO OpraHu3Ma (Ha IIpuMepe
HOKPBITOCEMEHHBIX, WM [IBETKOBBIX) C HOMOILBIO ONPEIEIUTEIIbHON KapTOUKH;

BBINOJIHATh IPAKTHUECKUE U JlabopaTopHble padOThl IO CHCTEMAaTHKE pPACTEHHH,
MHUKOJIOTUM W MHUKpPOOHOJIOTHM, B TOM 4YHCIE€ PabOThl C MHUKPOCKOIOM C TOCTOSHHBIMHU
(uxcupoBaHHBIMH) ¥ BpPEMEHHBIMH MMKpOIIpENapaTaMu, HCCIeI0BaTeIbCKie paboThl C
UCIOJIb30BaHUEM ITPUOOPOB U MHCTPYMEHTOB LIM(pOBOi 1abopaTopuy;

BBIJICJIATh CYLLIECTBEHHBIE IPU3HAKU CTPOCHUS U )KU3HEACATEIbHOCTH pacTeHU, OaKTepui,
rpuOOB, TUIIAWHUKOB;

IPOBOJIUTH OINMCAaHHE M CpPaBHUBATh MEXIy COOOH pacTeHusi, TpuObl, JIMIIAWHUKH,
OaKkTepuH 0 3aJaHHOMY IUIaHy, J1e1aTh BbIBO/BI HA OCHOBE CPABHEHUS;

OIUCBIBATh YCJIIO)KHEHUE OpraHM3allid PAacTeHUH B X0 IBOJIOLUM PACTUTEIBLHOIO MHpa
Ha 3eMiie;

BBISIBJISITH  YEPThl INPUCHOCOOJIEHHOCTH pAacTeHUW K cpene oOuTaHUs, 3HAYEHUE
9KOJIOTUYECKUX (DAKTOPOB JUIsl pacTEeHUIA;

XapaKTepu30BaTh PACTUTEIbHBIE COOOIIECTBA, CE30HHBIE M MOCTYIATeNbHbIe U3MEHEHUS
PACTUTENIBHBIX COOOIECTB, PACTUTEIBLHOCTD (PACTUTENbHBIN IOKPOB) PUPOAHBIX 30H 3eMJIN;

IPUBOJUTH MPUMEPHI KYJIBTYPHBIX PACTEHUN U UX 3HAYEHHUE B )KU3HU YEJIOBEKA, IOHUMATh
IPUYHMHBI U 3HATh MEPBI OXPaHbl PACTUTEIBHOTO MUPa 3eMJIH;

PacKphIBaTh POJIb PACTEHUH, TPUOOB, JIMIIAWHUKOB, OAKTEPHH B IPUPOAHBIX COOOIIECTBAX,
B XO3MCTBEHHOU JI€ATEIbHOCTH YEJIOBEKA U €r0 IIOBCEIHEBHON KU3HY;

JIEMOHCTPUPOBATh HA KOHKPETHBIX IPUMEpaX CBsI3b 3HAHUU 11O OMOJIOTUU CO 3HAHUSMHU 110
MaTteMaTHke, (u3nke, reorpaduu, TEXHOJIOTUH, JMTEPAType, U TEXHOJIOTHH, IPEIMETOB
TYMaHUTapHOI'O IIUKJIA, Pa3INYHBIMU BUJJAMH UCKYCCTBA;

MCIIOJIb30BaTh METO/bl OMOJIOTHH: MPOBOJUTH HAOIIOACHUS 3a PACTCHUSIMU, OAKTEPUIMH,
rpubamu, JHIIAHUKAMH, OINUCHIBaTh MX, CTaBUTh MpPOCTEHIINE OUOJOTHYECKHE OIbITHl U
AKCIIEPUMEHTHI;

coOuoiaTh IMpaBuia 0€30MacHOro Tpyzaa Npu padboTe ¢ y4eOHbIM M J1aOOpaTOPHBIM
000py/l0BaHUEM, XUMHUYECKOW TOCY/IO0H B COOTBETCTBUM C HUHCTPYKLUSMU Ha YpPOKE U BO
BHEYPOUHOI J1€ATEIbHOCTH;

BJIaJIETh MpHEéMaMu paboThl ¢ HHGOpManuei: GopMyIupoBaTh OCHOBAHUS [Tl 3BIICUEHUS
U 000011eHUs NHPOPMALIUU U3 HECKOJIBKUX HUCTOYHUKOB (2—3), mpeoOpazoBbIBaTh HHPOPMALIUIO
W3 OJIHOW 3HAKOBOM CHUCTEMBIB JIPYTYIO;

co3laBaTh MHCbMEHHBIE M YCTHBIE COOOIICHMS, HCIIOJb3Yys MOHATHIHBIA ammapar
U3y4yaeMoro pasjena OHOJOTHM, CONPOBOXIATh BBICTYIUIGHHE TIpe3eHTalueld ¢ yd4érom
0Cc0OEHHOCTEH ayTMTOPHH 00YUYaIOIIUXCSL.

XapaKTepU30BaTh 300JI0TUIO KaK OMOJIOTMYECKYIO HAyKy, €€ pa3lieNbl U CBS3b C APYTUMU
HayKaMU U TEXHHUKOM;

XapakTepu3oBaTh MPUHIMIBI  KJacCU(UKAUM KUBOTHBIX, BHJ KaK OCHOBHYIO
CHUCTEMATUUYECKYIO0 KaTErOpUIO, OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI KUBOTHBIX (IIPOCTEHIINE,
KHILIEYHOIOJIOCTHBIE, IJIOCKHE, KPYyIJble M KOJIbYaThle YEpBH, YJIEHUCTOHOTHE, MOJUIIOCKH,
XOPJIOBBIC);

IPUBOIUTH IPUMEPHI BKIana poccuiickux (B ToM umcie A. O. Kosanesckuii, K. .
CkpsiOun) 1 3apy0exxHbIx (B ToM uncie A. Jleenryk, XK. KioBbe, 3. ['ekkenb) yu€HbIX B pa3BUTHE
HayK O KUBOTHBIX;



OPUMEHATh OMOJOIMYECKHUE TEPMHMHBI U IMOHATUSA (B TOM YHUCIE: 300JI0THS, IKOJIOTHUS
YKUBOTHBIX, ITOJIOTHS, IAJIE0300JI0THsl, CUCTEMATHKA, LIAPCTBO, THII, OTPSJ], CEMENHCTBO, POJ, BUI,
YKUBOTHAsI KJIETKA, )KUBOTHAs TKaHb, OPraH XUBOTHOT'O, CUCTEMbI OPIaHOB )KUBOTHOTO, ’)KUBOTHBIH
OpraHu3M, IUTAHUE, AbIXaHUE, POCT, Pa3BUTHE, KPOBOOOPALIEHHE, BbI/IEIIEHUE, O1IOPA, ABHIKEHHE,
pasMHOXEHHUE, MapTEHOIeHEe3, Pa3JpaKUMOCThb, pedeKc, opraHbl 4yBCTB, NOBEJICHHE, Cpeja
o0uTaHUsA, MPUPOTHOE COOOIIECTBO) B COOTBETCTBUU C ITOCTABICHHOM 3ajaueii M B KOHTEKCTE;

pacKphIBaTh OOIIME MPU3HAKU KUBOTHBIX, YPOBHU OPTaHU3ALMHU )KMBOTHOTO OpPraHU3Ma!
KJIETKH, TKQHH, OPT'aHbl, CUCTEMbl OPIaHOB, OPIaHU3M;

CpaBHUBATh KUBOTHBIE TKAHU U OPTraHbl )KUBOTHBIX MEKIY COOOM;

OINMCHIBATh CTPOCHUE U JKU3HEIEATENBHOCTh )KUBOTHOTO OpraHU3Ma: ONopY U JIBUKEHUE,
NIUTaHKUE U NMULIEBAPEHNE, IBIXaHUE U TPAHCIIOPT BELIECTB, BBIIEICHUE, PETYIISLUIO U [TIOBEICHHUE,
POCT, pa3MHOXKEHUE U Pa3BUTHE;

XapakTepu3oBaTh IPOLIECCHI KHU3HEIEATEIIbHOCTH AKHUBOTHBIX U3y4aeMbIX
CUCTEMATUYECKUX TPYIMI: JIBUXKEHHE, NMUTAHWE, JbIXaHUE, TPAHCIIOPT BELIECTB, BBIIEICHUE,
peryIsiimio, MoBeJAeHHUE, POCT, pA3BUTHE, PA3MHOKEHHUE;

BBISIBJISATh NIPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXIY CTPOCHHUEM, KM3HEICATEIbHOCTHIO U
cpenoi OOMTaHus )KUBOTHBIX M3y4aeMbIX CUCTEMAaTUYECKHUX TPYIII;

pa3nuyaTth U ONMCHIBATh KUBOTHBIX W3Y4aeMbIX CHCTEMATUUYECKUX TPYII, OTICJIbHbIE
OpraHbl M CHCTEMBl OPraHOB II0 CXE€MaM, MOJEISIM, MYJSDKaM, pelibe(HBIM TaOIuIam,
HIPOCTEUIINX — M0 U300PAXKEHUAM;

BBISIBJIATh IPU3HAKM KJIACCOB YJIEHHCTOHOIMX U XOPJIOBBIX, OTPAJOB HACEKOMBIX U
MJIEKOTIUTAIOIIUX;

BBIMOJHATh TPaKTHUUECKWe U JadopaTopHble padoOThl MO MOP(OIOrUH, AHATOMUH,
(U3MOJIOTHM U MOBEIEHHUIO )KUBOTHBIX, B TOM YHCJE pabOThl ¢ MUKPOCKOIOM C MOCTOSSHHBIMU
(puxcupoBaHHBIMH) ¥ BpPEMEHHBIMM MMKpOIpenapaTaMu, HcciaeloBaTeabckiue paboTsl ¢
MCIIOJIb30BaHUEM MPUOOPOB U HHCTPYMEHTOB LIN(POBOI 1ad0opaTOpuu;

CpaBHMBATh NMPEACTABUTENECH OTIENBbHBIX CUCTEMaTHMUECKUX TPYII KUBOTHBIX U J€JaTh
BBIBOJIbI HA OCHOBE CPaBHEHUS,

KJIaccu(pUIUpPOBaTh KUBOTHBIX HA OCHOBAaHUHM OCOOCHHOCTEH CTPOEHMUS;

ONMCHIBATh YCJIO)KHEHHE OPTaHU3allly )KMBOTHBIX B XOJI€ SBOJIIOIIMM KMBOTHOTO MUpa Ha
3emie;

BBISBJIATh YEPThl TNPHUCIIOCOOJIEHHOCTH JKMBOTHBIX K Cpefe OOWTaHMs, 3HAa4YeHUe
HKOJIOTHYECKUX (DAKTOPOB JUISL AKUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3U )KMBOTHBIX B IPUPOIHBIX COOOIIECTBAX, LIEMH MMUTAHUS;

yCTaHaBIMBAaTh B3aWMOCBSI3M JKMUBOTHBIX C PACTEHUSMH, TPUOAMHU, JMIIAMHUKAMH U
OaKkTepHsIMH B IPUPOIHBIX COOOIIECTBAX;

XapaKTepU30BaTh JKUBOTHBIX IPUPOJHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTHU
pacnpocTpaHEHHs )KUBOTHBIX I10 TUIAHETE;

pacKpbIBaTh POJIb )KUBOTHBIX B MPUPOTHBIX COOOLIECTBAX;

pacKpbIBaTh POJb JAOMAIIHUX W HENPOAYKTHUBHBIX JKUBOTHBIX B JKM3HHM 4Y€JIOBEKa, POJIb
IIPOMBICIIOBBIX )KMBOTHBIX B X031 CTBEHHOM 1€ATEIbHOCTH YEJIOBEKA U €I0 IOBCEAHEBHOM KU3HH,
OOBSACHATH 3HAYEHHE KUBOTHBIX B IPUPOJIE U )KU3HH YEJIOBEKA;

UMETb IIPEJCTABICHUE O MEPONPUATHIX 110 OXPaHE KUBOTHOIO MUPaA 3EMIIH;

JIEMOHCTPUPOBATh HAa KOHKPETHBIX MMPUMEPAX CBSI3b 3HAHHM 110 OMOJIOTUH CO 3HAHUSAMU IO
MaTeMaTHke, (pU3MKe, XUMHH, Teorpaduu, TEXHOJIOTUH, NMPEAMETOB I'YMAaHHUTAPHOTO ILMKIIOB,
pasIMYHBIMKU BUJAMH UCKYCCTBA;



UCIIOJIb30BaTh METOJbl OMOJIOTHU: MPOBOAUTH HAOIIOJEHUS 32 )KMBOTHBIMH, OMHCHIBATH
JKUBOTHBIX, UX OpPraHbl U CUCTEMbl OPTaHOB; CTaBUTh MPOCTEHIINE OMOJOTUYECKHUE OIBITHI U
AKCIIEPUMEHTBHI;

coOmoaTh mpaBwia 0€30MacHOro Tpynaa Npu padbore ¢ ydeOHbIM U J1abopaTOpPHBIM
000py/I0BaHUEM, XUMHUYECKOW TMOCYIO0H B COOTBETCTBUU C HUHCTPYKIUSMU Ha YpPOKE U BO
BHEYPOUYHOU AEATEIbHOCTH;

BJIAJIETh MprEéMaMu paboThl ¢ nHGopManueii: GopMyIUpPOBaThH OCHOBAHUS JIJIsl U3BJICUCHUS
1 00001IeHusT MHPOPMaIUK U3 HECKOJIbKHUX (3—4) HCTOYHUKOB, MPE0OpPa30BbIBATH HH(OPMAITHIO
13 OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/aBaTh MHCBMEHHBIE ¥ YCTHBIC COOOIICHHS, WCIIOJNB3Yys MOHATHUHHBIA ammapar
U3y4yaeMoro pasjena OHOJIOTHH, COMPOBOXKIATh BBICTYIUIGHWE NPE3CHTAlMEed ¢ y4&ToMm
0COOCHHOCTEH ayAUTOPUH 00YJAIOIIUXCS.

XapaKTepU30BaTh HAYKH O YeTIOBEeKe (aHTPOMOJIOTHIO, aHATOMUIO, (PU3HUOJIOTHUIO, METULIUHY,
TUTHUEHY, SKOJIOTHIO YEJI0BEKa, ICUXOJIOTHIO) U UX CBSI3U C IPYTUMHU HAYKaMU U TEXHUKOM;

OOBSACHATH IOJIOKEHHUE YEJIOBEKA B CUCTEME OPraHM4YeCKOro MHpaA, €ro MPOUCXOXKICHUE,
OTJIMYHSI YEJIOBEKA OT KUBOTHBIX, TPUCIIOCOOTICHHOCTh K Pa3IMUHbIM 3KOJOTHYECKUM (paKkTopam
(uenoBeyeCcKUe pachl U aJaNTUBHBIC TUIIBI JIIO/IEH), POJICTBO YEIOBEYECKUX Pac;

IPUBOJIUTH IPUMEpPHI BKIIaga poccuiickux (B Tom uucie U. M. Ceuenos, U. I1. [1aBnos, U.
N. Meunukos, A. A. Yxromckuii, [1. K. Anoxun) u 3apy0exsbix (B Tom umucne Y. 'apseii, K.
bepnap, JI. Ilacrep, Y. /lapBuH) yu€HBIX B pa3BUTHE NPEIACTABICHUNA O MPOUCXOXKJICHUH,
CTPOCHUH, KUZHEEATEIILHOCTH, TOBEIEHNH, SKOJIOTHHU YEJIOBEKa;

MPUMEHATH OMOJIOTHYECKUE TEPMHUHBI U MOHATUSA (B TOM YHUCIIE: ITUTOJIOTHUSI, TUCTOJIOTHS,
aHAaTOMHUS 4YeJloBeKa, (PM3HOJIOTHsS 4eJIOBEeKa, TMIMEHA, aHTPOIOJOTHUs, SKOJOTUs YeloBeKa,
KJIETKa, TKaHb, OpPTaH, CUCTeMa OpPraHoOB, MUTaHKE, JIXaHUE, KpoBooOpalieHne, 0OMeH BEIIeCTB
U TPEBpAILEHUE PHEPTUH, JABUKEHHUE, BBIJICICHHUE, POCT, Pa3BUTHE, NOBEACHUE, PA3MHOKEHUE,
pa3apakuMOCTh, PETYJSALMsA, TOMEOCTa3, BHYTPEHHSs Cpela, UMMYHHUTET) B COOTBETCTBHH C
MOCTaBJIEHHON 3a/1ayeil U B KOHTEKCTE;

MPOBOAMTH OMHUCAHHE MO BHEIIHEMY BUIY (M300pa)KEHUI0), cXxeMaM OOIIUX MPU3HAKOB
OpraHu3Ma 4eloBeKa, YPOBHEH ero OopraHu3aliu: KIETKW, TKaHH, OPTaHbl, CUCTEMbl OPTaHOB,
OpraHu3M;

CpaBHMBATh KJIETKU Pa3HbIX TKaHEH, IPYII TKaHeH, OpraHbl, CHCTEMbI OPraHOB YEJIOBEKA;
MIPOLIECCHI KU3ZHEIEATEIbHOCTH OpraHU3Ma YeJIO0BEKa, JEIaTh BbIBOJbI HA OCHOBE CPaBHEHNS,

pa3ianyaTh OWMOJOTMYECKH AaKTUBHBIE BeIIeCTBAa (BUTaMHUHBI, (DEPMEHTHI, TOPMOHBI),
BBISIBJISITH UX POJIb B Ipoliecce 0OMEeHa BEIIeCTB U MPEBpallleHUs SHEPTUH;

XapaKTepu30BaTh OMOJIOTMYECKUE MPOIIECChl: OOMEH BEUIECTB U IPEBpAICHHE YHEPrHH,
NUTaHWe, TbIXaHUE, BBIJCIICHNE, TPAHCIOPT BEIIECTB, IBUKEHHE, POCT, PErynsius (QyHKIUH,
MMMYHUTET, IOBEACHUE, Pa3BUTUE, PA3MHOKEHHE YETIOBEKA;

BBISIBJISITH NIPUYMHHO-CIIECTBEHHbBIE CBSI3U MEX]y CTPOEHHUEM KJIETOK, OPraHOB, CHCTEM
OpraHoOB OpraHu3Ma yejloBeKa W UX (YHKIUSMHU, MEXKIY CTPOCHHEM, KU3HEAESITEIbHOCThIO U
Cpeioit OOMTaHUs YeIOBEKa,;

NPUMEHSTh OHONOTUYECKHE MOJENU Ui BBISIBICHUS OCOOCHHOCTEM CTpPOEHUs U
(GYHKIIMOHUPOBAHUS OPTaHOB U CUCTEM OPraHOB YEJIOBEKA;

OOBSACHATH HEHPOTYMOPAIbHYIO PETYISLMIO MPOIECCOB KUZHEACSITEIbHOCTH OpraHu3Ma
YeJIOBEKa;

XapaKTepU30BaTh U CPABHUBATH O0E3YCIIOBHBIC U YCIOBHBIC peIeKChl, HACIEACTBCHHBIE U
HEHACJIEJICTBEHHbIE TPOrpaMMbl TOBEACHHS, OCOOEHHOCTH BBICIIEH HEPBHON AESITEILHOCTU



YeJI0BEeKa, BMJIbI MOTPEOHOCTEN, NaMsTH, MBIIUICHHS, pEYd, TEMIIEPAMEHTOB, SMOLMH, CHA,
CTPYKTYPY (DYHKIIMOHAJIBHBIX CHCTEM OpraHM3Ma, HAINPaBJICHHBIX HA JIOCTHIKCHHE IMOJIE3HBIX
PUCIIOCOOUTENBHBIX PE3YIbTATOB;

pas3inyaTh HACJIEACTBEHHbIE W HEHACJIEJICTBEHHbIE (MH(MEKIMOHHbIC, HEMH()EKLNOHHBIC)
3a00JI€BaHUsl YEIOBEKa, OOBACHATh 3HAY€HUE Mep HNPOPWIAKTUKUA B IPeIyNpeKACHUU
3a00JIEBaHH YEJIOBEKA;

BBIMOJIHATh TPAaKTHYECKue H JabopaTopHble padOTHl MO MOP(OIOrHH, AaHATOMHH,
(GU3MOJIOTMM U TOBEICHUIO YEJIOBEKAa, B TOM 4HcClie paboThl ¢ MHUKPOCKOIOM C MOCTOSHHBIMU
(puxcupoBaHHBIMH) M BpPEMEHHBIMM MMKpOIpenapaTaMu, HcciaeloBaTeabCckiue paboThl C
UCIIOJIb30BaHUEM MTPHOOPOB U MHCTPYMEHTOB U (POBOil TabopaTopuu;

pemaTh KaueCTBEHHbIE M KOJIMYECTBEHHBIC 3a[au, MCIIONB3Ysl OCHOBHBIC ITOKA3aTeln
3[I0POBbs YEJIOBEKA, IIPOBOJUTH PACUYETHI U OLIEHUBATh [10JyYEHHbIE 3HAUCHHUS;

apryMEHTHPOBAaTh OCHOBHBIE HPUHIMIIBI 3JOPOBOTO 00pasza >KU3HU, METO/bI 3alUUThl U
YKPEIUICHHUSI 3/I0pOBBSI YEJIOBEKa: COAIAaHCUPOBAHHOE MHUTAHWE, COOJIIOJICHHE TPAaBHI JIMYHOU
TUTUCHBI, 3aHATHA (QU3KYJABTYPOH U CHOPTOM, pallOHAIbHAs OpraHu3amus Tpyda |
HOJTHOLEHHOT'O OT/IbIXa, TO3UTHUBHOE SMOLIMOHATIBHO-TICHXUYECKOE COCTOSHUE;

UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHMA M yMEHHs Ui COOJIOAEHUs 3/10pOoBOro obpasza
KHU3HHU, COAJAHCHPOBAHHOTO NHUTaHUS, (PU3MUYECKOW aKTUBHOCTH, CTPECCOYCTOWYMBOCTH, IS
UCKJTFOUEHHSI BPETHBIX MPUBBIYEK, 3aBUCUMOCTEIH;

BJIaJI€Th MPUEMAMU OKa3aHUsI IIEPBOM TOMOILM YEJIOBEKY ITPU ITOTEPE CO3ZHAHUS, COJTHEUHOM
U TEIJIOBOM YZape, OTPaBJICHUH, YTOIUIEHUH, KPOBOTEUEHUH, TPAaBMaxX MATKUX TKaHEW, KocTel
CKeJeTa, OpraHOB YyBCTB, 0’KOTaX U OTMOPOKCHUSX;

JIEMOHCTPHPOBATh HAa KOHKPETHBIX MIPUMepax CBSA3b 3HAHUH HAYK O YEJIOBEKE CO 3HAHUSIMHU
IPEIMETOB €CTECTBEHHO-HAYYHOTO0 M T'YMAaHMTApHOTO IMKJIOB, Pa3IUYHBIX BHUJOB HMCKYCCTBA,
TEXHOJIOTUH, OCHOB 0€30MaCHOCTH JKU3HEAEATEIbHOCTH, (PU3NUECKON KYJIbTYpPHI;

UCTIOJIB30BaTh METOBI OMOJIOTHH: HAOIIOIaTh, H3MEPSTh, OMUCHIBATh OPTaHU3M YEIIOBEKa
U TIPOIECCHl €ro >KU3HEACATEIbHOCTH, IMPOBOJUTH MPOCTEUIINE HCCIEIOBAHUS OpraHU3Ma
4eJI0BEeKa U OOBACHATh UX PE3yJIbTAThI,

cobmoiaTh MpaBuia 0Oe30macHoro Tpynaa NHpu padboTe ¢ y4eOHbIM M J1aOOPaTOPHBIM
000pyIOBaHNEM, XMMHYECKOH MOCYIOM B COOTBETCTBHHM C WHCTPYKIHUSMH Ha YPOKE W BO
BHEYPOYHOM JIEATETHHOCTH,

BJIaJETh MpuéMamMu paboThl ¢ HHGopManue: GopMyInpOBaTh OCHOBAHUS JUIS U3BJICUEHUS
U 000011eHUs MHPOPMAITUN U3 HECKOJIBKHX (4—5) HCTOYHUKOB; MPE0Opa30BbIBATh HHPOPMALIUIO
W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh IHCHMEHHBIE M YCTHBIE COOOUICHHS, WCIIONB3YSl TIOHSATHIHBIN armapaT
U3Y4EeHHOTO pasjena OWOJOTHH, COMPOBOXKIATh BBICTYIUIGHWE NPE3CHTAlMed ¢ yduéToM
0co0eHHOCTEH ayTUTOpUH 00yUYaIOIIHUXCSL.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTHyeckue
n/n | mporpaMmmsl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 YenoBek — OMOCOLMAIILHBINA BY 3 bubmmorexa [IOK
H A https://m.edsoo.ru/7f41aa8c
2 CTpyKTypa OpraHnu3Ma 4ejioBekKa 3 1 bubmorexa HOK
pyKIypa op https://m.edsoo.ru/7f41aa8c
3 HellborvMODaEHAS e 3 05 bubmuoreka [IOK
UpOrym bHASA PETYILILUA )
POTyMOp peryJitt https://m.edsoo.ru/7f41aa8c
4 Onopa ¥ IBUKEHUE 5 2 bubmmorexa [IOK
pani https://m.edsoo.ru/7f41aa8c
bubmmoreka IIOK
B 4 )
> HYTPEHHAA CPEIA OPrafsMa 05 https://m.edsoo.ru/7f41aa8c
bu6nmorexa LIOK
6 K 0 4 15
DOBOODPATIEHHE https://m.edsoo.ru/7f41aa8c
bu6nmorexa LIOK
! Hbixarne 4 ! https://m.edsoo.ru/7f41aa8c
but6mmoreka [IOK
IT 1
8 HTATHE H TTHIIEBapeHiie 6 https://m.edsoo.ru/7f41aa8c
9 OOMeH BELIECTB U IPEBPALIEHUE YHEPTUUA 4 15 bubmmorexa [IOK
H peBpatll P ' https://m.edsoo.ru/7f41aa8c
10 Kosxa 5 9 bubmuoreka [{OK

https://m.edsoo.ru/7f41aa8c
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bubmmoreka [JOK

" Brnerenme 3 1 https://m.edsoo.ru/7f41aa8c
bubmmoreka [JOK
. PASHOXCIHC 1 passiTie > 05 https://m.edsoo.ru/7f41aa8c
13 0) 5 15 bubnuorexa [IOK
PraHbl 4YYBCTB U CCHCOpHBIC CHUCTCMBI . https://m.edSOO.ru/7f4laa8c
bubmmoreka [JOK
1
H Hopeaeme uneme ° https://m.edsoo.ru/7f41aa8c
15 q 3 bubmmoreka [JOK
FIOPEK T OpYRAIOHIE P https://m.edsoo.ru/7f41aa8c
OBIIEE KOJIMYECTBO YACOB I10 68 15

I[TPOTPAMME
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9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTshI
pecypchl
OO6mue OMOIOTHYECKUE 3aKOHOMEPHOCTH bubnmoreka [IOK
https://m.edsoo.ru/7f41aa8c
1 Buonorus xak Hayka 3 Bbu6moteka [JOK
https://m.edsoo.ru/7f41aa8c
5 Knerka 11 0.5 bubmuoreka [{OK
https://m.edsoo.ru/7f41aa8c
Opranusm bubnnorexa [JOK
3 16 1 05 https://m.edsoo.ru/7f41aa8c
4 Cenekiust 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41aa8c
5 Bun 12 0.5 bu6nmnorexa LIOK
https://m.edsoo.ru/7f41aa8c
5 Bo3HnukHOBEeHUE KU3HU Ha 3eMIIe 7 1 bubmmoreka IIOK
https://m.edsoo.ru/7f41aa8c
7 DKOCHCTEMBI 14 bubmuorexka [JOK
https://m.edsoo.ru/7f41aa8c
8 PesepB yuebHOrO BpeMeH! 2 bubnmnoreka [JOK
https://m.edsoo.ru/7f41aa8c
OBHIEE KOJIMYECTBO YACOB I10
[IPOI'PAMME 68 2 15
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