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IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo 61oIOTHM Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpaszoBanus, npexacraBieHHelx B ®I'OC 00O, a Ttakxke ¢enepanbHOil paboueill MmporpamMMbl
BOCIIMTaHUSL.

[Iporpamma 1o OuONOTMM HampaBieHa Ha (OPMHUPOBAHHWE ECTECTBEHHO-HAYYHOUH
IrPaMOTHOCTH OOy4aroUIMXcsd M OpraHU3alMi0 U3yuyeHus: OMOJIOTUU Ha AESITEIbHOCTHOHN OcHOBe. B
nporpaMme IO OHOJIOTUM YYHUTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO TMpenMeTa B pealu3aluu
tpeboBarnii PI'OC OOO K mMIaHUPYEeMBIM JUYHOCTHBIM M METAlpeAMETHBIM pe3yibTaTaM
oOy4eHHs, a TaKKe pealn3alusi MEXIPEIMETHBIX CBA3€Hl €CTEeCTBEHHO-HAYYHBIX Yy4eOHBIX
MPEAMETOB HA YPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHus.

B nporpamme mo OHOJIOTHH OTPEAEIISIOTCS OCHOBHBIE IIETTM M3YyUeHHs] OMOJIOTHH HA YPOBHE
OCHOBHOTO 0011er0 00pa30BaHMsl, INIAHUPYEMbIE PE3YIbTATHI OCBOSHHS IPOTPAMMBI IO OMOJIOTHH:
JMYHOCTHBIC, METANIPEMETHBIC, TTpeMeTHBIC. [IpeMeTHbIe TUTaHNpyeMbIe PE3yIbTaThl TAaHBI IS
Ka)XJIOTO T0J1a U3YYCHUST OMOJIOTHH.

Buosorust pa3BUBaeT MpencTaBlIeHUS O IMO3HABAEMOCTH KHBOW MPHUPOIBI U METOoHax eé
MO3HAHMUS, MO3BOJISIET CPOPMHUPOBATH CHCTEMY HAYYHBIX 3HAaHUH O JKMBBIX CHCTEMax, yMEHHS UX
MOJTy9aTh, IPUCBAUBATh U IPUMEHSTD B )KU3HEHHBIX CUTYaIIHSX.

buonoruueckass mnoarotoBka oOecreuyMBaeT MOHMMAaHME OOYYaIOUIUMHUCS  HAy4YHBIX
MPUHIUMTIOB YEJIOBEUECKOW MESTeIHbHOCTH B MPHPOJIE, 3aKIAIBIBAET OCHOBHI JKOJOTHYECKOH
KYJIBTYpBI, 3J0pOBOTO 00pa3a KU3HHU.

HensiMu n3yueHns OMOJIOTHH Ha YPOBHE OCHOBHOTO 00IIIETO 0Opa30BaHUS SIBJISIFOTCS:

dbopMupoBaHHE CHCTEMBl 3HAaHMH O TPH3HAKAX W TIpoIeccax >KU3HEACATEIbHOCTH
OMOJIOTUYECKUX CUCTEM PA3HOTO YPOBHS OpPraHU3alluu;

dbopMupOBaHHE CHUCTEMBl 3HaHUW 00 OCOOEHHOCTSX CTPOCHHS, IKU3HEIACATEIHHOCTH
OpraHu3Ma 4eJI0BeKa, YCIOBHIX COXPAaHEHUs €ro 310pOBbS;

(dopMupoBaHHE YMEHMH MpPUMEHATb METOJbl OHOJIOTMYECKOM Haykh M U3ydeHHUs
OMOJIOTUYECKUX CUCTEM, B TOM UHUCIIE OPraHU3Ma YeJIOBEKa;

(dbopMupoBaHHE YMEHUH HCHOJIb30BaTh HMH(OPMALMIO O COBPEMEHHBIX JOCTH)KEHUSIX B
o0nacTi OMoJIOruH JUId OOBSCHEHUS IPOLIECCOB U SBJICHUN XKUBON IPUPOABI U KU3HEAEATEIbHOCTH
COOCTBEHHOT'O OPraHU3Ma;

(dbopMupoBaHue yMEHUI OOBACHATH POJIb OMOJIOTUU B IMPAKTUYECKOM AEATEIBHOCTU JIOJEH,
3Ha4YeHHe OMOJIOTMYECKOTr0 pa3sHoO0pa3us JUlsl coXpaHeHus: 61ocdepbl, MOCIEACTBUS AeSITEIbHOCTH
4eJioBeKa B IIPUPOJIE;

(GopMUpOBaHHE KOJIOTUYECKON KyJIbTYphl B LIEJSAX COXPAHEHHUS COOCTBEHHOTO 370pPOBbS U
OXpaHbl OKpY>KaroIen cpepl.

JlocTikeHue I1enedl mporpamMmbl 10 OHOJOTMH OO0ECIeUYMBAETCSl PELICHUEM CIIEAYIOIUX
3ajau:

npuobpereHue 0o0ydaroUIMMKCA 3HAHUM O >KUBOM INpHpOJE, 3aKOHOMEPHOCTSIX CTPOEHUS,
KHU3HEIEATENIPHOCTH M CpeAooOpasyromell poiau OpraHu3MOB, 4YeJIOBEKEe KaK OHOCOIMaIbHOM
CYIIECTBE, O POJIM OMOJIOTUYECKOM HAyKH B IPAKTUUECKOH IEATETbHOCTH JIHOIEH;

OBJIAZICHUE YMEHHUSMHM MPOBOJUTH MCCIEIOBAaHUSA C HCIOJb30BAHUEM OHOJIOTHYECKOTO
00OpyJ0BaHUs M HaOMIOACHNUS 32 COCTOSIHUEM COOCTBEHHOTO OpraHU3Ma;

ocBoeHHME MPUEMOB paboThI ¢ OHoOrHyecKoil MH(OpPMaIUE, B TOM YHCIEe O COBPEMEHHBIX
JOCTI)KEHUSX B 00JIaCTH OMOJIOTHH, €€ aHAJIU3 U KpUTHUYECKOE OLIEHUBAHHE;

BOCIMTaHUE OMOJIOIMYECKH M HKOJIOTHYECKH TPAMOTHOM JIMUHOCTH, TOTOBOW K COXPAaHEHMIO
COOCTBEHHOTO 3/I0POBbsI U OXpaHbl OKPYXKAIOIEH CPe/ibl.



OO1miee 4uciO 4acoB, OTBEACHHBIX IS M3yUeHHs] OMOJIOTHH, cOcTaBiseT 238 yacoB: B 5
kiacce — 34 yaca (1 yac B Hegento), B 6 kitacce — 34 yaca (1 gac B Henento), B 7 kinacce — 34 vaca (1
yac B HEJIENI0), B 8 Kitacce — 68 yacoB (2 yaca B Heleno), B 9 kinacce — 68 4acoB (2 yaca B HEZEIIO).
[Ipenyiaraemslii B mporpaMMe 10 OMOJIOTHH MEepeYeHb Ja00PaTOPHBIX M MPAKTHUECKUX padoOT
SBIISICTCS. PEKOMEHIaTeNIbHBIM, YUUTEINb JeTIaeT BEIOOp MpoBeIeH s TaO0paTOPHBIX PadoT U
OTIBITOB C YY4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJaIOMIMXCs, CITUCKA SKCIIEPUMEHTAITBHBIX
3aJJaHui, TIPeAIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMEHa 10 OMOJIOTUH



COJAEPKAHUE OBYYEHUA

5 KVIACC

1. bBuojorusi — HayKa 0 »KUBOW npupoae

[lonstne o xu3HU. llpu3Haku >KUBOrO (KJIETOYHOE CTPOEHHUE, IUTAHUE, [bIXaHUE,
BBIJICJICHUE, POCT U Apyrue mnpusHaku). OObeKThl KUBOW W HEXHMBOH MPUPOJBI, UX CpaBHEHHUE.
JKuBas m He:KUBas IPUPOJA — €AUHOE LENOE.

buonorus — cucrema Hayk o uBoil npupone. OCHOBHbIE pa3zeibl Ouosioruu (6OTaHUKA,
300JIOTHS, HKOJIOTHS, IUTOJIOTHSA, aHaTOMus, (usmosoruss u apyrue paszaensi). IIpodeccun,
CBSI3aHHBIE C OHWOJIOTHEH: Bpay, BETEpUHAp, ICHXOJIOT, arpOHOM, >KHBOTHOBOJ U npyrue (4-5
npogeccuii). CBsA3p OHONOTUU C IPYrUMHU HayKaMHu (MaTeMmaTuka, reorpadus W Jpyrue HayKH).
Ponp Ouosyoruy B MO3HAHUUM OKPYXKAIOIIETO0 MHUPA M NMPAKTUYECKOH AEATEIBHOCTH COBPEMEHHOTO
YeNoBeKa.

Kabuner Owuonoruu. IlpaBuna mnoBeaeHuss U pabOThl B KaOWHETE € OHOJOTHYECKUMU
npruOoOpaMu U THCTPYMEHTaMHU.

buonornueckue TepMHUHBI, TOHATHSA, CUMBOJIBI. MicTouHnKu Onosiornueckux 3HaHui. [louck
nH(pOpMallUd C MCHOJIb30BAaHUEM PA3IMYHBIX HCTOYHUKOB (HAYUHO-TIOMYJISApHAs JHUTEpaTypa,
CIpaBOYHUKH, VIHTEpHET).

2. Mertoabl U3y4YeHHs sKMBOIl PUPOALI

Hayunbple MeTonbl U3y4yeHUs JKUBOW MPHPOJABI: HaONIO/IEHUE, SKCIEPUMEHT, OIHUCaHUe,
u3Mepenue, kinaccudukanud. [Ipasuia paboTsl C yBEIMUNTENbHBIMU IPUOOPAMHU.

Meton onvcanust B OM0JI0TUM (HATJIAIHBINA, CIIOBECHBIH, cxemaTuyeckuit). Metos n3mMepeHus
(uHCTpYyMEHTHI U3Mepenus). Habmronenne u sKCnepuMeHT Kak BelylIie METOIbl OMOJIOTUH.

Jlabopamopnuwie u npaxmuyeckue padoomut

N3yuenne mabopatopHOTro 00OpPYIOBAaHUS: TEPMOMETPHI, BEChl, damku Iletpu, mpoOupkwu,
MeH3ypku. [IpaBuia paboThl ¢ 000py0BaHUEM B IIIKOJIBHOM KaOWHETE.

O3HaKoOMJIEHHE C YCTPOMCTBOM JIYIIbI, CBETOBOI'O MUKPOCKOTIA, TIPaBUiia pabOThl C HUMHU.

O3HaKOMJIEHHE C PACTUTENbHBIMU U KUBOTHBIMU KJIETKaMU: TOMaTa U apOy3a (HaTypasbHbIe
npenaparbl), UHPY30puu TyQenbkd U THAPHI (TOTOBBIE MHUKpPOIPENapaThl) C MOMOIIBIO JYIbI U
CBETOBOI'0 MUKPOCKOIIA.

IKCKypcuu uiu 6ude0IKCKypcuu

OBnaznenue MeToJaMH U3y4eHHUs )KUBOW IPUPOIbI — HAOIIOJCHUEM U SKCIIEPUMEHTOM.

3. OpraHusmbl — TeJja :KUBOI PUPOIAbI

[lonsitue 06 opranusme. [losnepHble W snepHble opraHu3Mbl. KieTka u e€ OTKphITHE.
Kiterounoe ctpoenne oprann3zmos. Llutosorus — Hayka o kiuetke. Kinetka — HauMeHblIas eAMHUIA
CTPOCHUS U JKU3HENEATEIBHOCTU OPraHU3MOB. YCTPONCTBO YBEJIMYUTEIBHBIX MPUOOPOB: NYIbI U
Mukpockomna. CTpoeHue KJIETKH MOJI CBETOBBIM MUKPOCKOMOM: KJIETOYHasi 000JI04Ka, IUTOIIa3Ma,
S7poO.

OOHOKJIETOYHbIE M MHOTOKJIETOYHbIE OpraHu3Mbl. KieTku, TKaHW, OpraHbl, CHUCTEMBbI
OpraHoB.

XKusHenesaTenbHOCTh OpPraHU3MOB. OcobenHoctu CTPOECHHUS " IIPOLIECCOB
KU3ZHEJEATENILHOCTH Y PACTeHUM, )KUBOTHBIX, OaKTepuil U rprboB.

CBolicTBa OpraHM3MOB: IIUTaHUE, JbIXaHWE, BBIACICHHUE, MBWKEHHE, Pa3MHOXKCHHE,
pa3BUTHE, PA3IPAKUMOCTb, IPUCHOCOOTEHHOCTh. OpraHu3M — eJMHOE LIENO0E.

Pa3noobpa3ue opraHu3mMoB W uX Kiaccudukamus (TakKCOHbI B OHOJOTHU: IAPCTBA, THUIIBI
(oTaensl), KIacchl, OTPAIBI (MMOPSIKK), CEMEICTBA, pOJIbl, BUABI. bakTepuu u BHUPYCHl Kak (HOPMBI
KHU3HU. 3HaUeHue OaKkTepuil ¥ BUPYCOB B MPHUPO/IE U B )KU3HU YEJIOBEKA.

Jlabopamopusie u npakmuueckue padbomaul



N3yueHne KIETOK KOXKHUIBI YElIyd JIyKa TMOJ JIYIOM U MHKPOCKONOM (Ha MpUMEpe
CaMOCTOSITEJIBHO IPUTOTOBJIIEHHOTO MUKpPOIIpEnapara).

O3HakoMJIEHUE C MPUHIIUIIAMU CUCTEMaTUKU OPTraHU3MOB.

Habnronenue 3a moTpebiaeHreM BObI PACTCHUEM.

4. Oprasausmbl U cpea 0OUTaHUS

ITonsarue 0 cpene oOuTaHus. Bopnas, HAa3€MHO-BO3/yILIHAS, MMOYBCHHAS,
BHYTpUOpraHU3MeHHasi cpensl oburanus. llpeacraButenu cpen oOutanus. OCoOOEHHOCTH cpen
oburtanust opranu3mMoB. [IpucrnocobiaeHust opranu3MoB K cpenie oouranus. Ce30HHbIE U3MECHEHUS B
KU3HU OPTaHU3MOB.

Jlabopamopmuvie u npakmuyeckue padoomul.

BrisBienue npucnoco0ieHnii Opranu3MoB K cpejie 00uTanus (Ha KOHKPETHBIX ITpUMEpPax).

IKeKypcuu unu 6udeoIKCKypcuu.

PacturenbHbIi ¥ )KUBOTHBIA MUP POJTHOTO Kpasi (KpaeBeaeHUE).

5. Ilpupoanbie cooduiecTBa

[TonsiTHe o nmpupoaHOM coobuiecTBe. B3auMocBs31u OpraHu3MoB B IPUPOJAHBIX COOOIIECTBAX.
[MumeBsie cBsizm B cooOmiecTBax. [luieBbie 3BeHbs, IeMud U ceTu TnuTaHus. [IpowsBoautenw,
MOTPEOUTENIM U PaA3PYIIUTEIIM OPraHUYECKUX BEIIECTB B MPHUPOIHBIX coodiiecTtBax. [Ipumeps
MIPUPOIHBIX CO00IIECTB (JIeC, Py, 03€pO U APYTHE MPUPOIHBIE COOOIIECTBRA).

HckyccTBeHHbIe cooOOlIeCTBa, MX OTIMYUTENbHbIE NMPU3HAKU OT MPHUPOJHBIX COOOIIECTB.
[IpyurHBI HEYCTONYMBOCTH HCKYCCTBEHHBIX COO00IIEecTB. POJb HCKYCCTBEHHBIX COOOIIECTB B
KU3HU YeJIOBeKa.

[Ipuponusie 30HBI 3emin, ux odurtarenu. dmopa u dayna npupoaHsix 30H. Jlanmmadrer:
MIPUPOJIHBIE U KYJIbTYPHBIE.

Jlabopamopnwie u npakmuyeckue pabomaol.

N3yuenne MCKyCCTBEHHBIX COOOIIECTB W UX OOMTaTeNel (Ha MpuMepe akBapuyma M APYrux
HMCKYCCTBEHHBIX COOOIIIECTB).

IKCKypcuu uiu 6ude0IKCKypcuu.

W3ydyenue npupoaHbIX cooOmiecTB (Ha mpuMepe Jieca, 03epa, Mpyna, Jyra U JIpyrux
MIPUPOTHBIX COOOIIECTB.).

N3ydeHne ce30HHBIX SBJICHUI B dKU3HU MPUPOTHBIX COOOIIECTB.

6. 7KuBasi npupojaa u 4eji0BeK

W3meHnenus B mpupojie B CBSA3H C PA3BUTUEM CEIBLCKOTO XO3SHCTBA, IPOU3BOJICTBA U POCTOM
YHCIIEHHOCTH HacelieHUs. BiusHue denoBeka Ha KUBYIO MPHUPOAY B XOJ€ UCTOpHUH. [ J00aibHbIE
9KOJIOTHYECcKUe MpoOIeMbl. 3arpsisHeHUe BO3AYIIHON U BOJIHOM 000I0ueK 3eMJIH, MOTEPH MOYB, UX
npenoTBpamienue. Iyt coxpanenuss Guosiorndeckoro pasHooOpasus. OxpaHsemble TEPPUTOPUU
(3amoOBEeIHUKH, 3aKa3HUKH, HalMOHANbHBbIC TAapKU, NaMATHUKH mpuponabl). KpacHas kHura
Poccuiickoit deaepanuu. Oco3HaHKE )KU3HU KaK BEJIMKOW IEHHOCTH.

Ilpakmuueckue pabomuL.

[IpoBenenue akmuu 1o yOopke Mycopa B Ombkaiiiem Jjecy, Hapke, CKBepe WU Ha
MPUILKOJIBLHOU TEPPUTOPHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI ITO BUOJIOI'MN HA
YPOBHE OCHOBHOI'O OBIIETO OBPA3OBAHMUS (FA3OBBIN YPOBEHD)

OcBoenune yyeOHOro mpeamera «buoJoOrHs» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3zoBaHHS
JIOJDKHO OOECIICYHTh JOCTHKEHHE CICIYIOMUX 00YYalONIMMUCS JTMYHOCTHBIX, METAIPEIMETHBIX U
NPEJAMETHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHHMS IPOrpaMMbl IO OHOJIOTUM OCHOBHOIO OOIIEro
o0pa3oBaHUsl JIOJDKHBI OTPa)KaTh TOTOBHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM
MO3UTHBHBIX IIEHHOCTHBIX OPUEHTALMM W PaCIIMpPEHUE OIbITa JEATEILHOCTH HAa €€ OCHOBE U B
MIPOLIECCE peau3allid OCHOBHBIX HAIpaBJI€HUHM BOCIUTATEILHON AESITEIbHOCTH, B TOM 4YHCIE B
YJacTu:

1) rpaxIaHCcKOro BOCIMTAHUSA:

TOTOBHOCTh K KOHCTPYKTHBHON COBMECTHOU JESATEIHHOCTH MPHU BBIMOTHEHUN HCCIIECTOBAHUIN
Y TIPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHUIO ¥ B3aUMOIIOMOIIIH;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS

OTHOIIEHHE K OWOJIOTMM KaK K Ba)XHOW COCTaBJISIONICH KyJIbTYypbl, FOPAOCTh 3a BKJIaJ
POCCHIMCKHX M COBETCKHUX YUEHBIX B pa3BUTHE MUPOBOI1 OMOJIOTHYECKOM HAayKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

TOTOBHOCTH OIICHMBAThH IMOBEJCHHUE W TOCTYNKH C TO3UIIMH HPABCTBEHHBIX HOPM W HOPM
9KOJIOTHYECKOU KYJIBTYPBHI;

ITIOHMMAHHUE 3HAYMMOCTH HPABCTBEHHOTO ACMEKTa JEATEIbHOCTH YEJIOBEKAa B MEAMIIMHE U
OHOJIOr 1Y,

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

MMOHUMAaHKEe POJIU OMOoJIOTUU B (GOPMUPOBAHUU SCTETUUYECKOM KYIbTYPhI TUUYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS M IMOIUOHAIBHOI0
0J1aronmoJryymsi:

OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3JIOPOBBIO U YCTAaHOBKA Ha 3JI0pOBBIM 00pa3 *KU3HU
(3mopoBO€ mMHTaHHE, COOJNIOJIEHUE TUTMEHWYECKUX MPaBHJI M HOPM, COaTaHCUPOBAHHBIA PEXUM
3aHSTHUN U OTIBIXA, perylsapHas puznyeckasi akTUBHOCTH);

OCO3HAHHE TMOCIEACTBUI M HENPHUITHE BPEAHBIX MPHUBBIUEK (YIOTPEOJICHHUE aJIKOTOJIA,
HapKOTHUKOB, KypeHHe) 1 UHbIX (hopM Bpeaa it PU3NUECKOrO U ICUXUYECKOTO 3/10POBbS;

coOnrofieHre MpaBuUi OE30MAaCHOCTH, B TOM 4YHCIE HaBbIKM O€30MacHOro TMOBEJCHHS B
MIPUPOJHOM cpelie;

cOpMUPOBAHHOCTh HaBbIKa pedIeKcuu, YIpaBlieHHEe COOCTBEHHBIM 3MOIMOHATIHHBIM
COCTOSIHUEM;

6) TPy10BOr0 BOCIIUTAHUA:

aKTUBHOE y4YacCTHE B DPELICHUHM MPAKTUYECKHX 3a/1ad (B paMKax ceMbU, 00pazoBaTeIbHOMN
OpraHM3aIiy, HACEIIEHHOTO IMYHKTa, Kpas) OMOJIOTHYECKON M DIKOJIOTUYECKOW HaANpaBIEHHOCTH,
MHTEpPEC K MPaAKTUIECKOMY U3YUYEHHIO MPodeccuil, CBSI3aHHBIX ¢ OMOJIOTHEH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

OpUEHTAIlMsl Ha TpUMEHEHUE OWMOJOTMYEeCKMX 3HaHUW MpH pElIeHHH 3a7ad B 00IacTu
OKpY’Karollen Cpeibl;

OCO3HAHHE HKOJIOTUYECKUX MPOOJIEM U MyTel UX pelieHus;

TOTOBHOCTb K YYaCTHUIO B MPAKTUUECKOU JI€ATETbHOCTH SKOJIOTMUECKON HAMPaBIE€HHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:



OpUEHTAIs] HAa COBPEMEHHYIO CHCTEMY HAy4YHbIX TpEACTaBICHUH 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBS3AX YEJIOBEKA C IPUPOJHON M COLIMATBHOMN CpPeIoi;

MOHUMaHHUE POJIH OMOJIOTUYECKO HayKH B (POPMUPOBAHMH HAYYHOTO MHPOBO33PEHHS;

pa3BUTHE HAy4HOH JII00O3HATENbHOCTH, MHTEpeca K OHOJIOTMYECKOl Hayke, HaBBIKOB
UCCIIEI0BATEIIbCKOU AEATEIbHOCTH;

9) aganTanuu 00y4arerocsi K M3MeHSIIOIUMCH YCJI0BHSM COHMAJBHOH M NPHUPOIHOI
cpeabl:

aJICKBAaTHAsI OLICHKA NU3MEHSIOIUXCS YCIOBUM;

MIPUHATHE pelleHns (MHAUBUYaJIbHOE, B IPYIIE) B U3MEHSIOLIUXCS YCIOBUSAX HA OCHOBaHUU
aHann3a OMOJIOTHYECKO HH(POPMALIHH;

IUIAaHUPOBAaHUE JAECWCTBUA B HOBOW CHUTyallUM Ha OCHOBAaHUU 3HAHUU OMOJIOTHYECKHX
3aKOHOMEPHOCTEH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHBIE PE3YNIbTaThl OCBOEHHUS MPOTPaMMBbI 1O OHOJIOTUM OCHOBHOTO OOIIEro
0o0pazoBaHus, JODKHBI OTpPaKaTh OBJAJACHHE CIEAYIOIMIMMH YHUBEPCAIBHBIMU  YU4€OHBIMU
JIEUCTBUSIMU:

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJOrMUYecKHUe AeCTBUS:

BBIABJIATE W XAPaKTCPU30BATH CYHICCTBCHHBIC IIPU3HAKHU OHMOJIOTMYECKNX OOBEKTOB
(ssBIIEHUN);

YCTaHABIMBATh CYIIECTBEHHBIH MpHU3HAK KiaccupuKauuu OUOJOTHUYECKUX OOBEKTOB
(IBNIEHUMN, TPOIIECCOB), OCHOBAaHUA i OOOOIICHUS W CPAaBHEHHs, KPUTEPHUH IIPOBOIUMOTO
aHalu3a;

C y4éTOM TpEUIOKEHHOW OMOJOrMYecKOd 3aJayd BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUS B paccMaTpUBaeMbIX (QakTax ¢ HAOMIOJCHUSX, Mpeajgaratb KpUTEPUH s
BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;

BBISIBIIAITH JIeUIUTHl MHPOPMAIUK, JaHHBIX, HEOOXOJUMBIX HJIsl PEIICHUS MOCTaBJIECHHOM
3a/1a4u;

BBISIBIISITh IIPUYUHHO-CJIEICTBEHHBIE CBSI3W MpPU M3YyYCHUH OUOJIOTMYECKUX SBJICHUH H
MIPOLIECCOB, JIeNIaTh BBIBOJbI C MCIOJB30BaHUEM JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUECHUMH,
YMO3aKJIIOYEHUI 110 aHaJIOTUH, (OPMYIMPOBATH TUIIOTE3bI O B3AUMOCBS3SX;

CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 pelieHus yueOHo# Onoioruyeckoi 3aaauu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEILIEHUS, BHIOMpATh HauOoJiee MOIXOASIIUNA C y4ETOM CaMOCTOATEIbHO
BBIJICTICHHBIX KPUTEPHUEB).

2) 6a30BbIe HCCJIEA0BATEIbCKHE HeHCTBUS:

MCIO0JIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKIUII HHCTPYMEHT MO3HAHUS;

(dbopMynupoBaTh BOMPOCHL, (UKCUPYIOIINE pa3pblB MEXKAY pPEATbHBIM M KeIaTeIbHBIM
COCTOSTHUEM CHUTYalluH, 00BEKTa, 1 CAMOCTOATEIBHO YCTAaHABIMBATH HCKOMOE U JTAHHOE;

(dbopMHUpOBaTh TUNOTE3y 00 MCTUHHOCTU COOCTBEHHBIX CYXKJIEHUH, apryMEHTHUPOBATH CBOIO
MO3UIIMI0, MHEHHE,;

MPOBOJUTh IO CaMOCTOSITENBHO COCTaBICHHOMY IUIaHY HaONIOJIEHUE, HECIOXKHBIN
OMOJIOTMYECKUI HKCIEPUMEHT, HEOOJbIIIOe WCCIEAOBAHHE IO YCTAaHOBIGHHUIO OCOOEHHOCTEH
Ouonoruueckoro oobekTa (Tporecca) u3ydeHus, MPUUNHHO-CIICJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH
OMOJOTHYECKUX 00BEKTOB MEXTy COOOI;



OLICHUBaTh Ha MPUMEHHUMOCTb M JOCTOBEPHOCTb MH(OpPMAIMIO, MOJYYCHHYIO B XOJ€
HAOJIOIEHUS ¥ SKCIICPUMEHTA;

CaMOCTOSATENIbHO (OPMYIHUPOBATH OOOOIIEHHUSI W BBIBOABI MO PE3yJbTaTaM MPOBEAEHHOTO
HaOIIOIeHUS, SKCIEPUMEHTA, BIJIAZECTh HHCTPYMEHTAMHU OIICHKH JOCTOBEPHOCTH IOJyYEHHBIX
BBIBOZIOB ¥ 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOJKHOE JalibHEHIee pa3BUTHE OHOJOTMYECKHX HPOIECCOB M UX
MOCIIE/ICTBUS B @HAJIOTMYHBIX WM CXOAHBIX CUTYAIUAX, a TAK)KE BBIIBUTATh MPEANOI0KEHUS 00 X
Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

3) pab6ora ¢ unopmanmeii:

NPUMEHATh pAa3JIMYHbIE METOJbl, WHCTPYMEHThl M 3alpochl IpH IIOUCKE U OTOOpe
OnosornYeckoil MHGOpPMAMK WM JAAHHBIX W3 MCTOYHMKOB C YYETOM NPEIJIOKEHHON ydeOHOM
OMOJIOTHYECKOH 3a/1a4u;

BBIOMpATh, AHAJIM3HPOBATH, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH OHOJOTHYECKYIO
MH(}OpPMaLIHIO Pa3IUYHbIX BUJOB U (pOpM MpecTaBICHHUS;

HaXOJUTh CXOJHBbIE apryMEHTHI (MOATBEPXKAAIOLINE WM ONPOBEprarolife OJHY U Ty XKe
UJICI0, BEPCUIO) B PA3IMYHBIX MHPOPMAIIMOHHBIX HICTOYHHUKAX;

CaMOCTOSITEJIbBHO BBIOMpATh ONTUMAJbHYIO (OpMY NpPEACTaBICHHUS HHPOpMaLUU U
WUTIOCTPUPOBATH pelIaeMble 337a4i HECJIOKHBIMU CXEMaMH, AUarpaMMaMy, MHOM rpa@ukoil u ux
KOMOHWHAIUSAMHU,

OLICHMBATh HAJEKHOCTh OHOJIOTHYECKOW HWHGOpMAlMU TO KPUTEPUSM, MPEI0KEHHBIM
yauTeneM uiu chopMyIUpOBAHHBIM CAMOCTOSTEIHHO;

3alIOMUHATh M CUCTEMATU3UPOBATh OMOJIOrMUECKYI0 HH(OPMALIHIO.

KoMMyHHKaTHBHBbIEC YHUBEPCAJIbHbIEC y4eOHbIE 1eiiCTBUS

1) oOmenue:

BOCIIPUHUMATh U (POPMYIHPOBATh CYKIEHUS, BBIpAKaTh AMOLMHU B MPOILIECCE BBHIMOIHEHUS
MPaKTUYECKHUX U J1ab0paTOPHBIX padoT;

BBIpakaTh ceOs1 (CBOIO TOUKY 3PEHHS) B YCTHBIX M MUChbMEHHBIX TEKCTAX;

pacrno3HaBaTh HeBepOalibHbIE CpelICcTBa OOIICHUS, TOHUMAaTh 3HAaYCHHE COLIMATIbHBIX 3HAKOB,
3HaTh W PACMO3HABATh MPEINOCHUIKM KOH(MIMKTHBIX CUTYyallUd W CMSTYaTh KOH(IUKTHI, BECTH
MIEPETOBOPHI;

MOHUMAaTh HAMEPEHUS JAPYIHX, MPOSBIATH YBAKUTEIHHOE OTHOIIEHHE K COOECETHUKY U B
KOppeKTHOH opMe hopMyIHpOBaTH CBOU BO3PAKECHHUS,;

B XoJe Aauanmora M (WiM) IUCKYCCHM 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXAaeMOu
OMOJIOTMYECKON TeMbI U BBICKA3bIBAaTh WJICH, HAIlEJICHHbIE Ha pelIeHHe OMOJIOTHYecKOl 3amauu U
nojJiep>kanue O6JaroKenaTebHOCTH OOIICHUS;

COTIOCTABJISITh CBOU CYXJCHUS C CYKICHHUSIMHU APYTUX YUaCTHUKOB JIMANOra, 0OHApYXKUBATh
pasnuyue U CXOCTBO MO3UIIHIA,

NyOIMYHO  TPEJACTABISTH  PE3yAbTaThl  BBIIOJHEHHOTO  OWOJIOTUYECKOTO  OIBITa
(dKCcTIepuMeHTa, UCCIeI0BaHUS, TIPOCKTA);

CaMOCTOSITENIbHO BbIOMpaTh (GopMaT BBHICTYIUIEHHS C Y4E€TOM 3a4ad TMPE3CHTAIMH |
O0COOCHHOCTEH ayAUTOPUH U B COOTBETCTBHM C HUM COCTaBIISITh YCTHBIE M MHCbMEHHBIE TEKCTHI C
MCIOJIb30BaHNEM WILTIOCTPATUBHBIX MaTEPHUAIIOB.

2) coBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHTHOW M WHIUBUAYAIbHOW pabOTHl TpH
pElIeHNH KOHKPETHOM OMonormdyeckoid mpobiaempl, 000CHOBBIBATh HEOOXOJAUMOCTh MPUMEHEHUS
TPYNIOBHIX (POpPM B3aUMOICHCTBUS NIPU PEIICHUH MOCTAaBICHHON yueOHO 3a1auu;



IIPUHUMATH LEJIb COBMECTHOW JEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JACUCTBUSA IO €€
JOCTIKEHHUIO: PACIPEACTIATh POJIH, IOTOBAPUBATHCA, 0OCYKAAThH MPOLIECC U PE3YAbTAT COBMECTHOU
paboTbl, ymMeTh 0000maTh MHEHHSI HECKOJIbKUX JIOAEH, HpPOSBIATH TOTOBHOCTH PYKOBOJIHUTH,
BBINIOJIHATH IOPYUYEHUs, IO JUUHATHCS;

IUTAHUPOBATh OPraHU3alMI0 COBMECTHOH pPabOThI, OMNpPENeNiATh CBOIO poib (C y4éTom
IIPEAIIOYTEHNH U BO3MOKHOCTEHM BCEX YUACTHUKOB B3aUMOJEUCTBUSI), pacpeaeisaTh 3aJaul MEXKIY
YJieHaMH KOMaHJIbl, y4aCTBOBaTh B IPYMIIOBBIX Gopmax paboTsl (00CyxkaeHusl, 0OMEH MHEHHSIMH,
MO3IOBbIE IITYPMBI U UHBIE);

BBIIIOJIHATh CBOIO 4YacTh palOThl, JOCTUraTh KayeCTBEHHOI'O pe3yjbTaTa [0 CBOEMY
HAIIpaBJICHUIO U KOOPJAUHUPOBATH CBOM JICHCTBUS C IPYIrUMU WICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOUIMI MPOJIYKT MO KPUTEPHUSM, CaMOCTOATEIbHO
cOpPMYIIMPOBaHHBIM YYaCTHUKaMU B3aMMOJCHCTBHS, CPABHHMBATH pPE3YNIbTaThl C HCXOJIHOM
3aJadeil W BKJIQJ KaXJIOTO UICHAa KOMaHIbl B JOCTH)KEHHE pE3YJIbTaToB, pa3deisTh cdepy
OTBETCTBEHHOCTH U IPOSBIISITH TOTOBHOCTD K MPEIOCTABICHUIO OTYETA IEpe]] TPYIIION;

OBJIAJIETh CUCTEMOW YHHMBEpPCaJIbHBIX KOMMYHHUKATHUBHBIX JEHCTBUM, KOTOpas oOecrieunBaeT
c(OpPMHUPOBAHHOCTh COLUAIBHBIX HABBIKOB M SMOIIMOHAJIBHOIO MHTEJJIEKTa 00yJaOIUXCS.

PerJIHTI/IBHbIe YHUBEpPCAJIBbHBLIC y‘-leﬁl—ll)le JeCcTBUSA

Camoopranuszanms:

BBISIBIISATE TIPOOJIEMBI JIJISI PEIICHUS B JKU3HCHHBIX M YYEOHBIX CHUTYAlHSAX, HCIOJIB3YS
OMOoJIOTHYeCKUEe 3HAHUS;

OPHUEHTHUPOBATKLCS B PA3IMYHBIX TOIX0aX MPUHATHS PeIleHu (MHANBUIYALHOE, TPUHSATHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUI Tpynoil);

CaMOCTOSITEJIPHO COCTABJISITh AJITOPUTM pElIeHUs 3a7aun (WJIH €ro 4acTh), BEBIOUpATh CIoco0
pereHuss ydyeOHON OMOJIOTHYECKON 3amayr ¢ y4€TOM HUMEIOIIHMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MpelaraeMble BapUaHThl pEICHHI;

COCTaBIIATh IJIaH JAEWUCTBUH (IUIaH peanu3alMd HAMEUEHHOTO alfOpUTMa pEeHIeHHS),
KOPPEKTUPOBATh MPEIOKEHHBIN aIrOpUTM C YUETOM IOTY4YEHHUs HOBBIX OMOJIOTMYECKUX 3HAHUN
00 M3y4yaeMoM OHOJIOTUYECKOM OOBEKTE;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIAJIETh CIIOCO0AMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIH U PE(IICKCHH;

JlaBaTh OLEHKY CUTYallMH U Mpeajiararh IiaH e€ u3MeHeHHUS;

YUUTBHIBATh KOHTEKCT U MPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPHU PEHICHUU
y4eOHOM OMOJIOTHYECKO 3a/1auH, aJalTUPOBATh PEIICHNE K MEHSIOLIUMCS OOCTOSTEIHCTBAM;

OOBSACHATh TMPHUYUHBI JOCTIKEHUS (HEHOCTH)KEHHUS) pe3ydbTaTOB MAESATEIbHOCTH, aBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY, YMETh HAXOJIUTh MO3UTHBHOE B IMIPOU3OIIE/IIICH CUTYyaIlUN;

BHOCUTH KOPPEKTHBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOATEIHCTB, W3MEHUBIIUXCS
CUTYaIii, yCTAHOBIICHHBIX OLINOOK, BO3HUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATa IIENI U YCIOBHSIM;

pa3nuyath, Ha3bIBaTh U YIPABISTH COOCTBEHHBIMU IMOIIUSMHU U SMOIUSMU JAPYTHX;

BBISIBIISITH M aHAJTM3UPOBATH IPUYUHBI AIMOILIUI;

CTaBUTH ce0sl HA MECTO JIPYroro YeloBeKa, MOHMMATh MOTHBBI M1 HAMEPEHUS JIPYTroro;

PETYIHUPOBATH CIIOCOO BHIPAKEHUS SMOIIHIA.

IIpunsTHe ceds M APyrux

OCO3HAHHO OTHOCUTBCS K IPYroMy 4elOBEKY, €r0 MHEHUIO;

MpU3HABATh CBOE MPABO Ha OIIMOKY U TAKOE ke MPaBo JAPYroro;

OTKPBITOCTh Ce0€ U APYTUM;



OCO3HABaTh HEBO3MOKHOCTb KOHTPOJIUPOBATh BCE BOKPYT;

OBJIAZIETh CHUCTEMON yHUBEPCAIbHBIX YYE€OHBIX PETYIATUBHBIX JI€HCTBHH, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSISI O3UIIUS JIUYHOCTH),
M OKU3HEHHBIX HAaBBIKOB JIMYHOCTH (yIpaBlieHUS COOOH, CaMOJUCIMIUIMHBL, YCTOWYHBOTO
MOBEJICHUS).

HPEIMETHBIE PE3YJIBTATbBI

[IpenqmeTHbIe pe3yabTaTbl OCBOEHHSI IPOTPaMMBI 1O OHOJOTMHM K KOHIYy OOy4deHHs 6 5
Knacce:

XapaKTepU30BaTh OMOJIOTHIO KaK HAyKy O JKHMBOM IpHUpOJE, Ha3bIBATh MPU3HAKHU HKUBOTO,
CpaBHMBAaTbh 0OBEKTHI )KUBOW U HEXKUBOM MPUPOJIBL;

MEPEYUCHISITh ~ WCTOYHUKM  OMOJIOTMUECKUX  3HAHWM,  XapaKTepu3oBaTb  3HAYCHHE
OMOJIOTMUECKUX 3HAHUU JIJIT COBPEMEHHOTO 4eJioBeKa, nmpodeccuu, CBsi3aHHbIe ¢ Ouosorue (4-5
npodeccuit);

MPUBOJIUTH TNpUMEpBl BKIaAa poccuiickux (B Tom uucine B. W. Bepnanckuii, A. JL
UwmwxkeBckuil) U 3apyOexHbIX (B TOoM uucie Apucrorenb, Teodpact, ['mnmokpar) y4€HbIX B
pa3BuTHE OMOJIOTUH,

UMETh MpPEJCTaBICHUE O BaXHEMIIUX OMOJIOTHYECKMX MpolieccaX U SBJICHUAX: MHUTAHHE,
JIbIXaHWE, TPAHCIIOPT BEUIECTB, Pa3paKuMOCTb, POCT, Pa3BUTHUE, IBIKEHUE, Pa3MHOKECHHE;

MPUMEHITh OMOJOTMYEeCKHe TEPMHUHBI M TMOHATHS (B TOM 4YHCIE: JKUBBIE Tena, OWOJIOTHS,
9KOJIOTHSI, LIMTOJIOTHS, aHATOMMs, (QHU3UOJIOTUS, OUONOrMuYecKas CHCTEeMaTHKa, KJIETKa, TKaHb,
OopraH, CHCTEMa OpraHoB, OpraHuM3M, BHUpYC, [BWKEHHE, NHUTaHuEe, (OTOCUHTE3, JbIXaHUeE,
BBIJICTICHUE, Pa3paXUMOCTh, POCT, pa3MHOXKEHUE, pa3BUTHE, cpeda OOWUTaHHUs, NPUPOTHOE
COOOIIECTBO, HCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBHMM C TIOCTABJICHHOW 3ajaueli W B
KOHTEKCTE;

pasnuyaTth O BHEIIHEMY BHUIY (M300pakeHUsM), CX€MaM M OIMCAHUAM JOSJEpHbIE U
SJICpHbIE OPraHU3MBbl, pa3IMyYHble OHOJOrMYECKHEe OOBEKTBI: pPACTEHMs, J>KUBOTHBIX, I'DHOBI,
JUIIAHHUKY, OaKT€pHUH, MPHUPOJHBIE U UCKYCCTBEHHbIE COOOILIECTBA, B3aUMOCBS3U OPraHU3MOB B
IPUPOJHOM M MCKYCCTBEHHOM COOOLIECTBAX, IpeacTaBUTeNe (opbl U (dayHbl NPUPOAHBIX 30H
3emiu, JaHamad Tl IPUPOIHBIE U KYIbTYPHBIE;

IIPOBOJIUTH ONMCAHHE OpraHu3Ma (pPacTeHMs, )KUBOTHOTO) IO 3aJlaHHOMY IUIaHY, BBIAEIATH
CYIIECTBEHHbIE  IPU3HAKM CTPOEHHS M  IPOLECCOB  KU3HENEATENbHOCTH  OPraHU3MOB,
XapaKTepU30BaTb OPraHU3Mbl KaK Teja >KMBOIH MPUPOAbI, MEPEUUCHIATh OCOOCHHOCTH PACTEHUH,
KHUBOTHBIX, 'PUOOB, JTUIIAHHUKOB, OAKTEpUl U BUPYCOB;

packpelBaTh IOHSATHE O cpelae oOuTaHMsA (BOJHOM, HAa3eMHO-BO3IYIIHOM, IOYBEHHOI,
BHYTPUOPraHU3MEHHOM), YCIOBUSIX Cpe/ibl OOUTaHMUS;

IPUBOAUTH TIPUMEPHI, XapaKTEPU3YIOLIME MPUCHOCOOIEHHOCTh OPraHu3MOB K Cpele
oOuTaHus, B3aUMOCBSI31 OPTaHU3MOB B COOOIIECTBAX;

BBIJICNIATh OTIMYUTEIbHBIC IPU3HAKHU IIPUPOTHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apryMEHTHPOBAaTh OCHOBHbIE IpaBHJia TOBEJCHUS 4YeJIOBEKa B MPHPOJE M OOBACHSATH
3Ha4YeHHE MPUPOJOOXPAHHOM JEATEIILHOCTH Y€I0BEKa, aHAIU3UPOBATh 710 0aIbHbIE KOJIOTUYECKHE
po0OIeMBbl;

pacKphIBaTh PoJib OMOJIOTHUU B MPAKTHUECKOM AEATEIbHOCTH YEJI0BEKa;

J€MOHCTPUPOBATh HAa KOHKPETHBIX IMPHUMEPax CBs3b 3HAHUM OHOJIOTMH CO 3HAHUSIMH IO
MaTeMaTuKe, MPeIMETOB TYMaHUTapHOTO LIUKJIA, PA3IMUYHBIMUA BU/IaMHU HCKYCCTBA;

BBITMIOJIHATh MPAKTHYECKHE pabOThl (MOMCK HH(MOPMALUK C HCIOJIb30BAHUEM PA3ITUUYHBIX
MCTOYHMKOB, ONMCAaHUE OpPraHuM3Ma I0 3aJaHHOMY IUIaHy) M JabopaTopHble paboTel (paboTa ¢
MHUKPOCKOTIOM, 3HAKOMCTBO C pa3jIMYHBIMH CIIOCOOAMU U3MEPEHHsI U CPAaBHEHMS KUBBIX OOBEKTOB);



NPUMEHATh METOJbl Ouojoruu (HaONIoJeHHEe, OIMCaHue, KilacCH(UKaIMs, H3MEpeHHuE,
IKCIIEPUMEHT): TPOBOJIUTH HAONIOJICHUS 32 OpraHM3MaMH, OIKCBHIBATh OMOJIOTHYECKHE OOBEKTHI,
NPOLIECCHl M SIBJICHHS, BBIIOJHATh OWOJOTUYECKHI PHUCYHOK M HM3MEPEHUE OHOJIOTMYECKUX
00BEKTOB;

BJajgeTh mnpuéMamMu pabOThl C JIYIOH, CBETOBHIM M LU(PPOBBIM MHKPOCKOIIAMH IIPH
paccMaTpuBaHUH OHOJIOTHYECKUX 00BEKTOB;

coOmogaTk mpaBwia 0e30MacHOro Tpyaa mHpu paboTe ¢ y4eOHBIM U JaOOpaTOPHBIM
000Opy/IOBaHHEM, XUMHYECKON TIOCYJOH B COOTBETCTBHHM C WHCTPYKIMSAMH Ha YpOKE, BO
BHEYPOYHOU JIEATEIIbHOCTH;

UCIIOJIb30BATh TNPH BBINOJIHEHUHM Y4EOHBIX 3aJaHUN HAYYHO-TOMYJSIPHYIO JTUTEPATypy IO
OMOJIOrHH, CIIPaBOYHBIC MaTEepHalbl, pecypchl MIHTepHEeTA;



cO3/7aBaTh MUCbMEHHBIE U YCTHBIE COOOILIEHHUS, UCTIONb3Ys OHATUIHBIN annapaT U3y4aeMoro pasaesna OMOoJI0Tuu.

TEMATHYECKOE IINTAHUPOBAHHUE
5 KITIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 buosnorus — Hayka 0 JXKMBOU MpUPoJIe 4 bubmotera [JOK
K PHpOA https://m.edso0.ru/7f413368
. bubmuotexa [JOK
2 M 4 1
CTOAB! H3YHCHILT KUBOH HIPHPOABL https://m.edso0.ru/7f413368
. bubmuotexa [JOK
3 Opranusmbl — TeJa )KUBOU IPUPOIBI 10 1.5 httos://m.edsoo.ru/7f413368
bu6mmoreka [IOK
4 Opranu3Mel 1 cpena 0OHTaHHA 0 05 https://m.edso0.ru/7f413368
bu6mmoreka [IOK
5 I1 0 6 0.5
PHPOJHKHIE CoobIIecTEA https://m.edso0.ru/7f413368
bu6mmoreka [JOK
6 XK 3
1past HIPHPOAA 1 HENOBCK https://m.edso0.ru/7f413368
bu6mmoreka [JOK
7 P 1
CSEPBHOC BpeMA https://m.edso0.ru/7f413368
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 3.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE

5 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka KoHnTpoJbHbIe wHppoBLIe
Bcero Ilianup. Hara oOpasoBaTe/IbHbIE
padoTsI
aara U3yYeHHs | pecypchl
1 Kusas u HexuBas npupoja. [Ipusnaku 1 bubnuorexa [JOK
KUBOTO https://m.edso0.ru/863ccat0
5 buonorus - cucrtema Hayk O JKMBOU 1 bubmuorexa [JOK
pupoie https://m.edso0.ru/863cccOe
Ponp Guonoruu B mo3HaHUH
3 OKPYXKAIOIIEr0 MUPA U MPAKTHUECKOU 1 bubnmorexa [JOK
https://m.edsoo0.ru/863cccOe
JeSITeIbHOCTH COBPEMEHHOTO YeJIOBEeKa
. bu6mmoreka [{OK
4 HcTounnku GMOIOTHYECKUX 3HAHUN 1 httos://m.edsoo.ru/863cci56
5 Hayunbie MeTo1bl U3y4YeHUsI )KUBOU 1 bubnuoreka [IOK
MIPUPOIBI https://m.edso0.ru/863cd0c8
6 Merto1bl U3y4YeHUsI )KUBOM MPUPOJIbL: 1 bubmuoreka [JOK
HU3MEpEHHE https://m.edso0.ru/863cd9ce
MeTo 1l U3y4eHHUS KUBOUM MPUPOIbIL:
HaOIIO/IEHNE U SKCIIEPHUMEHT.
JlaboparopHas paboTta. «/3yueHue
7 nabopaTopHOro 000pyIOBaHUSA: 1 bubnnoreka [JOK
TEPMOMETPBI, BeChl, yaiku [lerpy, https://m.edsoo.ru/863cd65e
npoOupku, MeH3ypkH. [IpaBumna paboTsl
¢ 000pyIOBaHUEM B IIKOJIHHOM
kabuHeTe. O3HAKOMIICHUE C



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

YCTPOMUCTBOM JIYIIbI, CBETOBOTO
MUKPOCKOTIA, TIpaBmJia pabOTHI C HUMI»

Merto1bl U3y4YeHHUsI )KUBOM MIPUPOJIbL:
onucanue. [Ipakruueckas padbora
«O3HaKOMIIEHUE C PaCTUTEIILHBIMU U

3 YKUBOTHBIMH KJICTKaAMH: TOMaTa 1 apoOy3a bubnuorexa [JOK
(HaTypanbHBIE MTpenapaThl), MHPY30pUH https://m.edso0.ru/863cd866
Ty(enbku U Tuapsl (TOTOBBIE
MHKPOIIpEnapaTsl) ¢ TOMOIIBIO JIYIbI U
CBETOBOTO MUKPOCKOIIa»
bu6moreka [IOK
9 [TonsiTHE 00 Opranu3Me
P https://m.edso0.ru/863cdb36
10 YBenuuuTenbHbIe MPUOOPHI IS bubmuorexa [JOK
HUCCIIEIOBAHUI https://m.edsoo.ru/863cd3de
[uronorusa — Hayka O KJIETKE.
JlaGopaTtopHnas pabora «3y4yeHue
1 KJIETOK KOJKHIIbI YEHITYH JIyKa MO/ JIyOH bubnuoreka [IOK
1 MHKPOCKOTIOM (Ha TIpUMEpe https://m.edsoo.ru/863cddde
CaMOCTOSITEJILHO MPUTOTOBIIEHHOTO
MUKpOIpernapara)»
bu6mmoreka [IOK
12 KuznenesTeIbHOCTh OPraHU3MOB
https://m.edso0.ru/863ce568
CBoiicTBa )KMBBIX OPraHU3MOB.
bubmuoreka [JOK
13 JlaGopaTtopHas pabora «HabmroaeHue 3a
https://m.edsoo.ru/863ce73e
MOTpeOJIeHUEM BOIbI PACTCHUEM)
PazHooOpa3ue opranu3smMoB U Ux
14 knaccupukanus. [Ipaktuueckas padota bubnuoreka [IOK

«O3HaKOMIICHHUE C MpuHOUIIaMHU
CUCTCMATHUKU OPTraHU3MOB>»

https://m.edsoo.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

Msoroo6pa3ue 1 3HaueHHE pacTeHHUH

16 MHuoroo0pa3ue u 3HaYCHUE JKUBOTHBIX
17 Muoroo6pasue u 3HaueHHe TPuOOB
bubnuoreka [JOK
18 bakrepuu u BUpychl Kak popma Ku3HU https://m.e dSO(])_.[ru 1863ce8ec
19 Cpenpl 0OuTaHUs OPraHu3MOB
bubnuorexa [JOK
20 Bojanas cpena oOuTaHus OpraHU3MOB httos://m.e dsocIJ_.[ru 186360368
21 HazemHuo-Bo3aymiHas cpega oOuTanus bubnuoreka [JOK
OpraHU3MOB https://m.edsoo.ru/863cec3e
[TouBennast cpena oOuTaHUsA
opranu3moB. [IpakTudeckas pabora
22 «BpoIsiBIEHNE TipUCTIOCOOIEHUT bubamorera LOK
OprAHI3MOB K Cpenie obHTaH (Ha https://m.edsoo.ru/863cedba
KOHKPETHBIX MPUMEPAX)»
bubnuoreka [IOK
23 OpranusMmsbl Kak cpesia OOuTaHHs httos://m.e dsogru 1863cf684
24 Ce30HHbBIC M3MEHCHUS B JKU3HU bubnuoreka [JOK
OPraHu3MoOB https://m.eds00.ru/863cf508
bubnuorexa [JOK
25 [TonsaTHe 0 MpUPOAHOM COOOIIIECTBE. httos//m.e dsogru 1863cf684
26 B3aumocBs3u opranu3mMoB B IPUPOAHBIX bubnnoreka [JOK
coo01ecTBax https://m.edso0.ru/863cf684
97 IIuteBkie CBsI3M B MPUPOJHBIX bubnunoreka [JOK
coo01IecTBax https://m.edsoo.ru/863cf7e2
28 PazHoo6pa3ue npupoaHbIX COOOIIECTB ngﬁj&f{ﬁ)?ﬁg 63cfh20
29 HckyccTBeHHBIE COOOIIECTBA, UX bu6mmoreka [JOK



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

OTJIMYME OT MPUPOIHBIX COOOIICCTB
JlaboparopHas pabota «/3yuenune
HNCKYCCTBCHHBIX COO6HI€CTB n nx
oOuTaresei (Ha mpuMepe aKkBapuyma u

Ip. )»

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

bubnuorexa [JOK
30 [TpupoHbIe 30HBI 3eMITH, UX 0OUTATEIH 1 httos://m.e dSO(])_.[ru 1863¢fee
31 Binsinue yenoBeka Ha JKHUBYIO IPUPOLY 1 brbmmorexa [OK
https://m.edso0.ru/863d0340
bubnuoreka [IOK
32 I'moGanbHBIE YKOJIOTHYECKUE TTPOOIIEMBI 1 httos://m.e dsogru 186300340
33 [lytu coxpaneHust OMOJIOrUYECKOTO 1 bubnuoreka [IOK
pazHooOpa3us https://m.edso0.ru/863d064c
34 Peseprubiit ypok. O6001IeHNE 3HAHNIA 1
10 MaTepuaiy, U3y4eHHOMY B 5 Kilacce
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863cfd3c
https://m.edsoo.ru/863cfeea
https://m.edsoo.ru/863d0340
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* bruonorus, 5-6 xknaccel/ [laceunuk B.B., Cymaroxun C.B., Kanunosa I'.C. u npyrue; moz
penaxuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3aarensctBo «IIpocsemienue
buonorus, 5 xnace basossiit yposens /ITaceunnk B.B., Cymaroxun C.B., I'anontok 3.I"., u nqpyrue
non penakuuen [Taceunuka B.B.,

AxnronepHoe obmectso "M3naTenbcTBo nmpocsernieHue"
METOJNYECKHUE MATEPHAJIBI IJIAA YYUTEJISA

Metoanaeckoe nocooue/Ilaceunnk B.B., Akninoneproe o6miectBo m3aarensctBo "IIpocBemenne"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://biol1-vpr.sdamgia.ru/
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HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo 61oIOTHM Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpazoBanus, npexacraBieHHelx B ®I'OC 00O, a Ttakxke ¢enepanbHOil paboueill mporpamMMbl
BOCIIMTaHUSL.

[Iporpamma 1m0 OWONOTMM HampaBieHa Ha (OPMHUPOBAHHWE ECTECTBEHHO-HAYYHOUH
IrPaMOTHOCTU OOYyYaroUIMXCs M OPraHU3alMI0 U3ydyeHUs OMOJIOTHU Ha JESITeIbHOCTHOM OCHOBE. B
nporpaMme IO OHOJIOTUM YYHUTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO TMpenMeTa B pealu3aluu
tpeboBarnii PI'OC OOO K mMIaHUPYEeMBIM JMYHOCTHBIM M METAlpeAMETHBIM pe3yibTaTaM
oOy4eHHs, a TaKKe pealn3alusi MEXIPEIMETHBIX CBs3€il eCTEeCTBEHHO-HAYYHBIX Yy4eOHBIX
MPEAMETOB HAa YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHuUs.

B nporpamme mo OHOJIOTHH ONPEAEIISIOTCS OCHOBHBIE IIETM M3YyYeHHs] OMOJIOTHH HA YPOBHE
OCHOBHOTO 0011er0 00pa3oBaHMsl, IUNIAHUPYEMBbIE PE3YIbTATHI OCBOSHHS IPOTPAMMBI IO OMOJIOTHH:
JMYHOCTHBIC, METANPEMETHBIC, TTpeaMeTHbIC. [IpeMeTHbIe TUTaHupyeMble pe3yIbTaThl NaHBI IS
Ka)XJIOTO T0J1a U3y4eHUs] OMOJIOTHH.

Buosorust pa3BUBaeT MpencTaBICHUS O IMO3HABAEMOCTH KMBOW MPHUPOIBI U METOoHax eé
MO3HAHMUS, TO3BOJISIET CPOPMHUPOBATH CHCTEMY HAYYHBIX 3HAaHUH O JKUBBIX CHCTEMaxX, YMEHHUS HX
MOJTy9aTh, IPUCBAUBATh U IPUMEHSTh B )KU3HEHHBIX CUTYaIIHSIX.

buonoruueckass mnoaroroBka oOecneuyMBaeT IMOHUMaHHE OOYYalOIIMMHUCA  HAay4YHBIX
MPUHIUMTIOB YEJIOBEUECKOW MESTeIBbHOCTH B MPHPOJIE, 3aKIAIBIBAET OCHOBBI JKOJOTHYECKOH
KYJIBTYpBI, 3J0pOBOr0 00pa3a KU3HHU.

HenssMu n3yueHus OMOJIOTHU HAa YPOBHE OCHOBHOTO 00IIIeT0 0Opa30BaHUSI SIBIISIOTCS

(dopMupoBaHHE CHCTEMBbl 3HaHMH O TMpU3HAKaxX M Ipoleccax >KU3HEAESITEIbHOCTH
OMOJIOTUYECKUX CUCTEM PA3HOTO YPOBHS OpPraHU3alluu;

dbopMupOBaHHE CHUCTEMBl 3HAHUM OO0 OCOOEHHOCTSX CTPOCHHS, IKU3HEACATCIHHOCTH
OpraHu3Ma 4esIoBeKa, YCIOBHIX COXPAaHEHUs €ro 310pOBbS;

¢dbopMupoBaHHE YMEHMH MNPUMEHATh METOJbl OWOJIOTMYECKOM Hayku s M3ydeHHUs
OMOJIOTUYECKUX CUCTEM, B TOM UHUCIIE OPraHU3Ma YeJIOBeKa;

(dbopMupoBaHHE YMEHUH HCIHOJIb30BaTh MH(OPMALMIO O COBPEMEHHBIX MAOCTHKEHMSX B
o0nacTi OMoJIOruH JUId OOBSCHEHUS IIPOLIECCOB U SBJICHUN XKUBON IPUPOABI U KU3HEAEATEIbHOCTH
COOCTBEHHOT'O OPraHU3Ma;

(bopMupoBaHue yMEHUI OOBACHATH POJIb OMOJIOTUU B IMPAKTUYECKOM AEATEILHOCTU JIOJEH,
3Ha4YeHHe OMOJIOTMYECKOTr0 pasHOOOpas3us JUIsl COXpaHEeHUs: OMocgepsl, MOCIEACTBUS AEATEIbHOCTH
YeJioBeKa B IPUPOJIE;

(bopMUpOBaHHUE KOJIOTUYECKON KyJIbTYphl B LIEJIAX COXPAaHEHHUs COOCTBEHHOTO 3JI0POBbS U
OXpaHbl OKpY’KaroIen cpepl.

JlocTikeHue 1eneil mporpamMmbl 10 OHOJOTMH OO0ECIeYMBAETCSl PELICHUEM CIIEAYIOIUX
3ajau:

npuoOpeTeHne OO0ydarolIMMUCA 3HAHUM O JKMBOW MPHUPOJE, 3aKOHOMEPHOCTSIX CTPOEHUS,
KHU3HENIEATENBHOCTH M CpefooOpasyromeil poiad OpraHu3MoB, YeJIOBEKE Kak OHMOCOLMATbHOM
CYIIECTBE, O POJIM OMOJIOTUYECKOM HAyKH B IPAKTUUECKOH JIEeATETbHOCTH JIHOIEH;

OBJIAZICHUE YMEHHUSMHM NPOBOJUTh MCCIEIOBAHUS C MCIIOJB30BaHHMEM OHOJOIMYECKOTO
00OpyJOBaHUs ¥ HAOMIOACHNUS 32 COCTOSIHUEM COOCTBEHHOTO OPraHU3Ma;



OCBOCHHE TIPUEMOB PabOTHI ¢ OMOIOTHYECKON MH(OpPMAIUEH, B TOM YHCIIE O COBPEMEHHBIX
JTOCTHIKEHHSX B 00J1aCTH OMOJIOTHH, €€ aHAIHN3 ¥ KPUTHIECKOE OIICHHBAHMCE,

BOCIIUTAHUC 6I/IOJIOI‘I/I‘-ICCKI/I U DKOJOTHYCCKU FpaMOTHOfI JIMYHOCTHU, TOTOBOU K COXpaHCHUIO
COOCTBEHHOTO 3/I0POBbBSI U OXpPaHBl OKPYXKAIOMIEH CPEIb.

OO1mee YuCO 4YacoB, OTBEICHHBIX JIsI M3y4eHHUS OWOJIOTHH, cocTaBiisieT 238 4acoB: B 5
kiacce — 34 yaca (1 yac B Hezento), B 6 kinacce — 34 vaca (1 gac B Heneno), B 7 kiacce — 34 vaca (1
yac B HEJIEINI0), B 8 Kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 4acoB (2 yaca B HEZCIIO).

[Ipemyiaraemslii B mporpaMMe 1Mo OMOJIOTHH TepeueHb JTa00OPATOPHBIX M MPAKTUIECKUX paboT
SBIISICTCS PEKOMEHJATEIbHBIM, YYHTENb JETaeT BBIOOP MPOBENEHHs Ja0OpPATOPHBIX pPAadOT W
OIIBITOB C y‘-IéTOM HHIANBUIYaJIbHBIX 0COOEHHOCTEHN O6y‘~IaIOH_II/IXC$[, CIIMCKa SKCICPUMCHTAJIbHBIX
3aJJaHnl, TIpeAIaraeMbIX B paMKax OCHOBHOTO TOCYJAapCTBEHHOTO 3K3aMEHa 10 OUOJIOTHH.



COJEPKAHUE OBYYEHUA

1. PacruTenbHBIi OPraHu3M

Boranuka — Hayka o pactenusx. Pa3nenst 6oTanuku. CBsi3b OOTAHUKU C IPYTUMH HAyKaMH H
TeXHUKOM. OOIIMe MPU3HAKH PAaCTEHUIA.

PaznooOpa3ue pacreHuil. YpOBHM OpraHu3aldyd pPACTUTEIBHOTO Opranmsma. Bricmime u
Husue pacteHus. CopoBble U CEMEHHBIE PACTEHUS.

PactutenbHas knerka. M3yueHue pacTUTENbHOM KIETKHM MOJ CBETOBBIM MHUKPOCKOIIOM:
KJIeTOYHass 000JI0YKa, SIpO, HUTOIUIa3Ma (IJIaCTHAbI, MUTOXOHJAPHH, BaKyOJH C KJIETOYHBIM
cokoM). PacturenbHble TkaHu. OyHKIIUU pacTUTENILHBIX TKAHEH.

Opranbl 1 cucTeMbl OpraHoB pacTeHuid. CTpoeHHe OpPraHOB PacTUTEIBLHOIO OpraHu3Ma, MX
POJIb U CBSI3b MEXAY COOOM.

Jlabopamopmnvie u npakmuyeckue padoomul.

N3ydyeHrne MUKpOCKOTMYECKOTO CTPOEHUS JINCTa BOJHOTO PACTEHHUS AJIOJCH.

N3ydeHue cTpoeHus: pacTUTENbHBIX TKaHE! (MCIIOIb30BaHNE MUKPOTIPENapaToB).

N3ydyeHre BHEIIHEro CTPOEHMSI TPABSHUCTOIO IBETKOBOTO pacTeHUs (HA MKUBBIX WIN
repOapHbIX 3K3EMIUISIpax PAacTeHUM): MAcTyllbs CyYMKa, pelbKa AWKas, JIOTHK €AKUH W JIpyrue
pacTeHus.

OO6HapyxeHre HEOPTaHUYECKUX U OPraHMYECKUX BEIECTB B PACTEHUH.

IKcKypcuu unu 6U0e0IKCKypcuu.

O3HakoOMJIEHHE B IPUPOJE C IIBETKOBBIMH PACTEHUSMHU.

2. CrpoeHue M1 MHOToo0pa3ue NOKPbITOCEMEHHBIX PACTEHHH

Crpoenue cemsaH. CocTaB U CTPOCHHUE CEMSH.

Bunel kopHel um THUNBI KOpPHEBBIX cucTeM. Bupgousmenenus kopHeil. Kopenb — opran
MOYBEHHOTO (MHUHEpaibHOro) nuTanus. KopHu U KOpHEBble cucTeMbl. BHemniHee M BHyTpeHHee
CTpPOEHHE KOpHS B CBs3U C ero ¢yHkmusMu. KopHeBoit yexnuk. 30HbI KOpHS. KopHeBbIe BOJIOCKH.
Poct kopus. Iloriomienne KOpHSIMU BOJbI M MHUHEPAJIbHBIX BEIIECTB, HEOOXOIUMBIX PACTCHHIO
(kopHEBOE naBlieHHE, 0CMOC). Bumon3smMeHeHne KOpHE.

[ToGer. Pa3Butue mobera u3 mouku. CtpoeHue crebis. BHemHee n BHYTpEHHEE CTpOEHHE
mucTa. Bunonsmenenus noGeros: KOpHeBHIlEe, KI1yOeHb, TykoBulla. X cTtpoenue, Guojorunyeckoe
u xo3siictBeHHoe 3HayeHue. [lober u nouku. JIucropacnosnoxkenue u nucrtoBas Mo3anka. CTpoeHue
u ¢yukuuu Jgucta. [Ipocteie U ciokHble JUCThS. Bupomsmenenuss mnuctbeB. OcoOeHHOCTH
BHYTPEHHETO CTPOEHHS JIMCTa B CBS3M C €ro (PyHKUUSMHU (KOKHIIA U YCThUIA, OCHOBHAs TKaHb
JIUCTA, MPOBOSIINE TyYKH). JIUCT — opraH BO3AYIIHOTO TUTAHHUS.

Crpoenue u paznooOpasue nupetkoB. Couserus. [Imoapl. Tumsl mionoB. Pacnpoctpanenue
IJIOJIOB U CEMSH B IIPUPOJIE.

Jlabopamopusie u npakmuueckue padomel.

N3ydeHue cTpoeHus KOPHEBBIX CHCTEM (CTEPKHEBOM M MOYKOBATOI) HA MpUMEpe repOapHbIX
SK3EMIUISIPOB WM KUBBIX PACTEHUM.

N3ydyeHne Mukponpenapara KJI€TOK KOpPHS.

O3HakoMJIEHHE C BHEIIHUM CTPOEHUEM JIUCTHEB U JIMCTOPACIOJIOKEHHEM (Ha KOMHATHBIX
pacTeHusIX).

W3yueHne cTpoeHMs BETeTaTUBHBIX M F€HEPATHBHBIX MOYEK (Ha MpUMEpe CUPEHH, TOMOJI U
JIPYrUX pacTeHUN).

N3yueHre MUKPOCKOIIMUECKOTO CTPOCHHUS JICTA (Ha TOTOBBIX MUKpOIIpenapaTax).



PaccmaTpuBaHue  MHUKPOCKONMYECKOTO  CTPOEHMsI BETKM  JAepeBa (Ha  TOTOBOM
MHUKpOIpenapare).

HccnenoBanue cTpoeHHst KOPHEBUILA, KIIYOHsI, TyKOBULIBI.

N3yuenue cTpoeHUS LIBETKOB.

O3HakoMJIEHHE C pa3IMYHBIMU TUIIAMU COLIBETHUH.

N3yuenue cTpoeHUs CEMSH ABYIOJIbHBIX PACTCHUM.

N3ydeHue cTpoeHus: ceMsiH 0JJHO0JIbHBIX PaCTEHHM.

3. 7Ku3HeeAITEJIbHOCTH PACTUTEJBLHOI0 OPraHU3Ma

OO0OMeH BellleCTB y pacTeHHUil

Heopranuueckue (Boja, MUHEpaJIbHbIE COJIM) M OpraHMYeckue BellecTBa (OEIKu, >KHUpBI,
YIJI€BOJbI, HYKJIEHMHOBBIE KHCJOTHI, BUTAMUHBI M Jpyrue BellecTBa) pacTeHus. MuHepaabHOe
MUTAHUE pacTeHUU. Y 100peHHUSI.

ITuranue pacrenus.

[Tornomenue KOpHIMH BOJIbI U MUHEPAJIbHBIX BEIIECTB, HEOOXOJUMBIX PACTEHHUIO (KOPHEBOE
nasieHue, ocMoc). [lousa, e€ mionopoaue. 3HaueHue oOpabOTKU MOYBHI (OKYYMBAHHE), BHECEHUS
ynoOpeHul, MpOpEeKUBaHUS TMPOPOCTKOB, TOJMBA JUIS JKU3HM KYJIbTYpHBIX PacTEHHUU.
I'mppononuka.

®ortocunTte3. JIUCT — opraH BO3IYIIHOTO NMUTaHUs. 3HaueHUEe (POTOCHHTE3a B MPHUPOJE U B
KU3HU YeJIOBeKa.

JbIxaHue pacTeHusl.

Jlpixanue KOpHs. PpIxjeHue MOYBBI Uil yAydlI€HUs JbIXaHUS KOpPHEW. YCIIOBHS,
MPEMSATCTBYIOUINE JbIXaHWIO KopHeW. Jluct kak opraH japixaHus (yCTBUYHBIA —ammapar).
[Toctymienue B aucT atMocdepHoro Bo3nyxa. CuibHas 3albIIIEHHOCTb BO3/yXa, KaKk MPENsATCTBUE
Ui AbIXaHus JucTbeB. CTe0enb Kak opraH AbIXaHMs (HaJIW4YHME YCTBUI] B KOXKHLE, YEUEBUYEK).
Oco0eHHOCTH JTbIXaHUs pacTeHU. B3auMOoCBs3b AbIXaHUS pacTeHUs ¢ (POTOCHHTE30M.

TpancnopT BeliecTB B paCTeHUM.

CBsi3b KJIIETOYHOTO CTpOCHHs cTebnst ¢ ero pyHkmusmu. Poct ctebns B mmuny. Kietounoe
CTpOE€HHE CTeOJ]sl TPaBSHUCTOTO PACTEHMS: KOXUIA, MPOBOAALIME Iy4KH, OCHOBHAs TKaHb
(mapenxuma). Kiertounoe ctpoeHue cTebisi APEBECHOTO pacTeHus: Kopa (mpoOka, yryd), KaMOuid,
JpeBecuHa U cepueBnHa. Poct crebis B Tommuny. [IpoBosmue Tkanu kopHs. TpaHcnopt Bozbl U
MUHEpAJIbHBIX BELIECTB B PACTEHUH (COCYIbl JIPEBECHHBI) — BOCXOIAIMN ToK. McnmapeHue BoJibI
yepe3 crebenb M JIMCThs (TpaHcnupanusi). Perymsnus ucnapeHus BOJbl B pacTeHuH. BiusiHue
BHEIIHUX YCJIOBUM Ha MHCIApeHue BOJAbl. TpaHCHOPT OpPraHUYECKUX BEILECTB B PACTECHUU
(curoBuaHBIE TPYOKM s1y0a) — Hucxoaaumid Tok. [lepepacmpeneneHue M 3amacaHue BELIECTB B
pactenun. Boiaenenue y pactenuil. Jlucronan.

Poct 1 pa3BuTHe pacreHusl.

IIpopacranue cemsiH. YcnoBus npopactanus cemsH. IloaroroBka cemsin k noceBy. Pa3Burue
IIPOPOCTKOB.

O6pa3oBarenbHble TkKaHU. KoHyc HapacTaHus mobdera, pocT KOHUMKa KOpHS. Bepxymieunslii u
BCTaBOYHBINA pocT. PocT KOpHS M cTebns B TONIMHY, KaMOuid. OOpazoBaHMe TOJUYHBIX KOJIEL Y
JpeBeCHbIX pacTeHUi. BriusHue GputoropmMoHOB Ha pocT pacTeHus. PocToBble ABMKEHUS pacTEHHM.
Pa3Butue nobera U3 nMoyku.

PasMHoxeHne pacreHuit u ero 3HaueHue. CeMeHHOe (T€HEPATUBHOE) pPAa3MHOXKEHHUE
pacrenuil. LlBetkn u conperusa. OmnbuieHue. IlepekpécTHoe ombuleHHE (BETPOM, >KUBOTHBIMH,
BOJIOI) U camoonblieHue. [[BoiiHoe omoioTBOpenue. HacnenoBanue mpru3HakoB 000UX pacTEHHI.



BereratnuBHO€ pa3MHOXEHUE LIBETKOBBIX PACTEHUM B NpUpoJe. BeretaTuBHOE pa3MHOXKEHUE
KyJIbTypHbIX pacTeHuil. Kinonsl. CoxpaneHne Npu3HakoB MaTEpUHCKOTO pacTeHUs. X035SICTBEHHOE
3HAYEHHUE BEr€TaTUBHOIO PA3MHOKEHHUSL.

Jlabopamopuvie u npakmuueckue pabomaoi.

HaGnronenue 3a pocToM KOpHSI.

HaGmionenue 3a pocrom nobera.

Omnpenenenue Bo3pacTa JepeBa M0 CIUIY.

BrisiBneHue nepeaBMKEeHNs BOAbI 1 MUHEPAJIbHBIX BEIIECTB I10 IPEBECHHE.

Habnronenue mporuiecca BbIACTICHUS KACIOPO/Ia Ha CBETY aKBAPUYMHBIMH PAaCTCHUSMHU.

N3yuenune posn peIXJICHHS IS JbIXaHUs KOPHEH.

OBnaneHue npuémMamMu BEreTaTHUBHOIO PAa3MHOXKEHUS pacTeHUH (YepeHKOBaHHE NOOEros,
YepEeHKOBAaHUE JIMCTHEB U JIPYT'Me) Ha MpUMEpPEe KOMHATHBIX PacTeHUU (TpajecKaHLUs, CEHIIONHs,
OeroHusi, caHCceBbEpa U JPyrue pacTeHus).

Onpenenenre BCXOKECTH CEMSIH KyJIbTYPHBIX PACTEHUH U NIOCEB UX B TPYHT.

Habnmronenue 3a pocTtoM M pa3BUTHEM IIBETKOBOI'O PACTEHMs] B KOMHATHBIX YCIOBHUSAX (Ha
npumepe (acosiu WK MOCEBHOTO TOPOXa).

Onpenenenre ycaoBUM NpOpacTaHUS CEMSIH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 BUOJIOI'MHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMS (FA3OBbIIl YPOBEHD)

OcBoenue yyeOHOro mpeamera «buoJorus» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3zoBaHHS
JIOJDKHO OOECIICYHTh JTOCTHKEHHE CICAYIOIUX 00YYaIOIMMHUCS JTMYHOCTHBIX, METAIPEIMETHBIX U
MPEJMETHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJabTAThl OCBOCHHUS IPOrpaMMbl 10 OHOJIOTMM OCHOBHOTO OOLIEro
o0pa3oBaHUsl JOJDKHBI OTpakaTb TOTOBHOCTh OOYyYaroIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALM{ W pacCIIUPEHHE OIbITa JIEATEIbHOCTH HAa €€ OCHOBE U B
MIPOLIECCe peau3allid OCHOBHBIX HAINpaBJIEHWN BOCIUTATENbHOUN AEATEIbHOCTH, B TOM YHCIIE B
YJacTu:

1) rpaxIaHCKOro BOCIMTAHUSA:

TOTOBHOCTh K KOHCTPYKTHMBHOW COBMECTHOI JESATENILHOCTH MPH BHIIOJHEHUH UCCIIEIOBAHUM
Y IPOEKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHUIO U B3aUMOTIOMOIIH;

2) IaTPHMOTHYECKOI0 BOCIIMTAHMS:

OTHOIIEHHE K OWOJIOTMM KaK K Ba)XHOW COCTaBJSIOLIEH KYyIbTYphl, TOPIOCTh 3a BKJIaJ
POCCHICKHX M COBETCKUX YUEHBIX B pa3BUTHE MUPOBOI1 OMOJIOTHYECKOM HAayKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

TOTOBHOCTh OLICHMBATh IOBEJCHHUE U IOCTYNKU C IMO3WIHMHM HPABCTBEHHBIX HOPM U HOPM
9KOJIOTUYECKOU KYJIbTYPHI;

ITIOHMMAHHE 3HAYUMOCTH HPABCTBEHHOTO ACMEKTa JEATEIbHOCTH YEJIOBEKAa B MEAMIIMHE U
OMOJIOT 1Y,

4) 3cTeTMYECKOr0 BOCIIUTAHMS:

MMOHUMAaHKEe POJIU OMOJIOTUU B (GOPMUPOBAHUU SCTETUYECKOM KYIbTYPhI TUUYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUA KYJIbTYPbl 310POBbSi 1 IMOLUMOHAILHOI 0
0J1aronoJryymsi:

OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3JIOPOBBIO U YCTAaHOBKA Ha 3JI0pOBBIM 00pa3 *KU3HU
(3m0poBO€ MHTaHHE, COOJNIIOJIEHUE TUTMEHWYECKUX MPaBHJI M HOPM, COaTaHCUPOBAHHBIA PEXUM
3aHSTHUN U OTIBIXA, perylsapHas puznyeckasi akTUBHOCTH);

OCO3HAHHE TOCIEACTBUM U HENPUSITHE BPEAHBIX MPUBBIUEK (YIIOTPEeOJICHHE aJIKOTOJI,
HapKOTHUKOB, KypeHHe) U UHBIX (hopM Bpeaa it PU3NIECKOro U ICUXUYECKOTO 310POBbSI;

coOnrofieHne mMpaBuUil OE30MACHOCTH, B TOM 4YHUCIE HaBBIKM O€30MacHOrO TMOBEJCHHS B
MIPUPOJHOM cpelie;

chOpMUPOBAHHOCTh HaBbIKa pe(reKcuu, YIpaBieHHE COOCTBEHHBIM 3MOILMOHATBHBIM
COCTOSIHUEM;

6) TPyA0BOro BOCIMTAHUSA:

aKTUBHOE y4YacTHE B DPELICHUHU MPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pazoBaTEIbHOMN
OpraHM3aliy, HACEIIEHHOTO IYHKTa, Kpas) OMOJIOTHYECKON M DIKOJIOTUYECKOW HamNpaBlIEHHOCTH,
MHTEpEC K MPaKTUYECKOMY U3YUEHUI0 podeccuil, CBA3aHHBIX ¢ OMOJI0THEH;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUA:



OpUEHTAIMsI Ha TpPUMEHEHUE OWMOJOTMYEeCKMX 3HAHWUW MPH pEIICHWH 3a7ad B 00JIacTH
OKpYKaroLEl Cpeibl;

OCO3HAHHME YKOJIOTUYECKUX MPOOJIEM U MyTeH X PeIIeHUs;

FOTOBHOCTb K YYaCTHIO B IPAKTUYECKOM JEATEIIBHOCTH 3KOJIOTMUECKON HAIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMUSL:

OpPHUEHTAllMsI Ha COBPEMEHHYIO CHCTEMY HAy4HBIX TIPEACTABICHUM 00 OCHOBHBIX
OMOJIOTMYECKHUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3SX YEIOBEKa C MPUPOIHON M COIUATBHON CpeIoi;

MMOHUMAaHKE POJTU OMOJIOTHYECKOW HAYKH B (DOPMUPOBAHUN HAYIHOTO MHUPOBO33PCHHSI,

pa3BUTHE HAYYHOH JFOOO3HATEIHLHOCTH, HHTEpPeca K OHOJIOTMYECKOW HayKe, HaBBIKOB
HCCIICIOBATEIIHLCKOM IEATCILHOCTH;

9) axanTanuu 00y4aromerocss K M3MeHAIIUMCS YCI0BUSIM COIHAJBHON U MPUPOIHOI
cpeabl:

aJICKBaTHAsI OIIEHKA U3MEHSIONIUXCS YCIOBU;

MIPUHATHE peIIeHNs (MHANBUIYATbHOE, B TPYIINE) B U3MEHSIONMIMXCS YCIOBUSX Ha OCHOBAaHUU
aHann3a OMOJIOTHYECKOM HH(OpMAIINH;

MJIAHUPOBaHUE JIEHCTBMII B HOBOW CHUTyalldd Ha OCHOBAaHMU 3HAHWNA OMOJOTUYECKUX
3aKOHOMEPHOCTEH.

METANPEIAMETHBIE PE3YJIbTATDBI

MertamnpeMeTHBIE PE3YNIbTaThl OCBOEHHUS MPOTPaMMBI 1O OHOJOTUM OCHOBHOTO OOIIEro
oOpa3oBaHUs, [OJDKHBI OTpa)kaTh OBJIAJICHHE CJEIYIOIIMMHU YHHUBEpPCAIbHBIMU y4eOHBIMU
NEUCTBUSIMU:

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

1) 6a3oBble JorMYecKHUe AeCTBUS:

BBIBJSITh M XapaKTePU30BaTh CYIIECTBCHHBIC IPU3HAKK OHOJIOTHUECKHX OOBEKTOB
(sBIIEHU);

YCTaHABJIWBATh CYIIECTBEHHBIM TPHU3HAK KiIaccUPHUKAMU OHOJIOTHYECKHX OOBEKTOB
(IBNIEHUMN, TPOIIECCOB), OCHOBAaHUA I OOOOIICHUS W CPAaBHEHHs, KPUTEPHUH IIPOBOIUMOTO
aHaIMn3a;

c yu€ToM TIPENJIOKECHHOW OMOJOTMYECKOM 3aJaud  BBISBIATH 3aKOHOMEPHOCTH U
MPOTHBOPEUHs B paccMaTpuBaeMblX (akTax W HAOMIOJNEHUAX, TMpeIaraTb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEH M MMPOTHBOPCUHH;

BBISBJIATH JeOUIUTHl MHGOPMAIUK, JaHHBIX, HEOOXOIUMBIX JUIsl PEHICHUS TOCTaBJICHHON
3a/1a4u;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIE CBS3W MPH HM3YyYCHHH OWOJOTHMYECKUX SBICHUH H
MIPOLIECCOB, JeNaTh BBIBOJBI C MCIOJIB30BaHUEM JEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUECHUIH,
YMO3aKTIOUYEeHUH 10 aHATOTHH, (POPMYIUPOBATh TUTIOTE3BI O B3aMMOCBSI3SX;

CaMOCTOSITENILHO BBIOUPATH CIIOCOO peleHus yueOHol Ononornueckoil 3agaun (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIIEHUs, BHIOMpATh HauOoliee MOIXOASIIUNA C y4ETOM CaMOCTOATEIbHO
BBIZICTICHHBIX KPUTEPHUEB).

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeHiCTBHS:

HCIO0JIb30BaTh BOMPOCHI KaK MCCIEA0BATEHCKIUI HHCTPYMEHT TIO3HAHUS;



(dbopMynupoBaTh BOIPOCH, (PUKCHUPYIOIIKME pa3pblB MEXAY pPEaTbHBIM U JKEJNaTeIbHBIM
COCTOSIHUEM CUTYaIlH, 00BEKTa, U CAMOCTOSITEIBHO YCTAaHABINBATH UCKOMOE U IaHHOE;

(dbopMupoBaTh TUIIOTE3Y 00 MCTHHHOCTU COOCTBEHHBIX CYXKJIEHHM, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHCHUE;

POBOJUTH IO CAMOCTOSITENIHO COCTABICHHOMY IIJIaHy HaONIONeHUe, HECIOXKHBIN
OMOJIOTUYECKAN DKCIIEPUMEHT, HEOOJIBIIOE WCCIEeIOBAaHHE II0 YCTAaHOBICHHIO OCOOCHHOCTEH
OHMOJIOrMYecKoro 00beKTa (TIporecca) U3ydeHusl, MPUYNHHO-CIICJICTBCHHBIX CBSI3EH U 3aBUCUMOCTEH
OMOJIOTUYECKUX 0OBEKTOB MEKIY COOO0H;

OLICHUBATh Ha MPUMEHHUMOCTh W JOCTOBEPHOCTh HMH(OPMAIMIO, MOJYYCHHYIO B XOJE
HAOJIOICHUS ¥ SKCIIEPUMEHTA;

CaMOCTOSATENEHO (OPMYIMPOBATH OOOOIIEHHUS] W BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO
HaOIO/IEHNUs, SKCIIEPUMEHTa, BIIAJCTh HHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH IOJIyYCHHBIX
BBIBOJIOB U 00OOIIEHHIA;

MIPOTHO3UPOBATh BO3MOJKHOE JalibHEWIee pa3BUTHE OHOJOTMYECKHX TPOIECCOB M HX
MOCJICJICTBUS B aHAJIOTHYHBIX WJIA CXOHBIX CHTYAIHSIX, @ TAK)KE BBIIBUTATDH MPEIMOIOKCHHAS 00 HX
Pa3BUTHH B HOBBIX YCJIIOBHSIX M KOHTEKCTaX.

3) pabora ¢ ungopmanmei:

MPUMEHSTh Pa3IMYHBIE METOJbI, HHCTPYMEHTHI M 3alpochl TIpH TIOMCKE W OTOOpe
OnoyIoTN4Yeckoi WHGOpPMANMY WM JAHHBIX W3 MCTOYHHUKOB C YYETOM NPEIIOKEHHON ydeOHOM
OMOJIOTHYECKOM 3a/1auu;

BBIOMpATh, AaHAJIM3MPOBATH, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH OHOJOTHUYECKYIO
WHGOPMAIHIO PA3IMYHBIX BUAOB M (POPM IpECTaBICHHUS;

HaXOJUTh CXOJHBIE apryMEHTHI (MOATBEPKAAIOLIME MM OMPOBEpraroife OJHY U Ty XKe
UJICI0, BEPCUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX HICTOYHHUKAX;

CaMOCTOSITEJIPHO BBIOMpPATh ONTHMaIbHYIO (OpPMYy TIpEACTaBICHUs WHPOpMAIMH U
WUTIOCTPUPOBATH pellaeMble 3a7aul HECIOKHBIMU CXeMaMHU, AUarpaMMaMy, HHON rpa@ukoil u ux
KOMOMHAIMAMU;

OLICHUBATh HAJEKHOCTh OHOJIOTHYECKOW HHGOpMAlMU MO KPUTEPUAM, MPEI0KEHHBIM
yuuTeneM uiu chopMyIUpOBaHHBIM CAMOCTOSTEIHHO;

3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTUUECKYIO0 HH(OPMALIUIO.

KomMMyHMKaTUBHbIE YHUBeEpPCaJIbHbIE y4eOHble 1eCTBUSA

1) o6menue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKICHHUS, BBIPAXKATh AMOIUH B IPOIIECCE BBITIOJTHECHUS
MIPAKTUYECKHUX M JJAOOPATOPHBIX padoT;

BBIpaXaTh ce0s1 (CBOIO TOUKY 3PEHUS) B YCTHBIX M TUCHMEHHBIX TEKCTAX;

pacro3HaBaTh HeBepOalbHbBIC CPEICTBA OOIICHHS, TOHMMATh 3HAYCHHE COLIMAIbHBIX 3HAKOB,
3HaThb W PACMO3HABATh MPEANOCHUIKM KOH(MIMKTHBIX CUTYallMd W CMSTYaTh KOH(IUKTHI, BECTH
MIEPETOBOPHI;

MOHUMAaTh HAMEPEHUS JAPYTHX, MPOSBIATH YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY M B
KOPpeKTHOH opMme hopMyaHpOBaTh CBOU BO3PAKECHHUS,

B XoJe Aauanmora W (WIM) IUCKYCCHU 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOi
OMOJIOTMYECKON TeMbI M BBICKA3bIBAaTh WJIEH, HAIleIEHHbIE Ha pelIeHHe OMOJIOTHMYecKOl 3amauu U
MoJIep>KaHne OIaroKenaTeIbHOCTH OOIIEeHNUS;



COIIOCTABIISITh CBOM CYXJIEHUS C CY)KICHHUSMHU APYTHMX YYaCTHHUKOB JMAIOTA, OOHAPYKHUBAThH
pa3IM4Me U CXOACTBO MO3ULIUM;

nyOJIMYHO  TPEACTABIATH  PE3YJAbTaTbl  BBIIOJHEHHOTO  OHMOJIOTMYECKOTO  OIbITa
(3KCniepuMeHTa, UCCIIEeI0BAHMS, IPOEKTA);

CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4E€TOM 3a4a4 MPE3CHTAUHH U
0COOEHHOCTEH ayTUTOPHH U B COOTBETCTBUH C HUM COCTaBIISITh YCTHBIE U MUCHMEHHBIE TEKCTHI C
HCI0JIb30BAHNEM WIUTIOCTPATUBHBIX MaTEPHUAJIOB.

2) coBMecTHas AeATeJIbHOCTD:

[IOHUMAaTh U HCIIOJIb30BAaTh IPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAJIbHON pabOThl IpU
pelIeHNH KOHKPETHON OHMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOJMMOCTh HMPUMEHEHHUS
IPYNIOBLIX (POPM B3aUMOIEHCTBUS IPU PELLICHUU ITOCTaBICHHON yueOHOM 3a1auu;

MPUHUMATh 1€Jb COBMECTHOH JEATEIbHOCTH, KOJUJIEKTUBHO CTPOMUTH JEHCTBUS IO €€
JOCTUKEHHIO: PAcTIpEAETATh POJIH, 10TOBAPUBATHCS, 0OCYXKAATh MPOIIECC U PE3yNIbTaT COBMECTHOM
paboTel, yMeTh 0000HIaTh MHEHMSI HECKOJBKUX JIFOJIeH, MpPOSBISATH T'OTOBHOCTH PYKOBOIMTB,
BBITNIOJIHATH IOPYYEHHUSI, TIOAUUHATHCS;

IUIAaHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, OMpENeNsiTh CBOIO poJib (C Y4ETOM
MIPENNOYTEHNH U BO3MOKHOCTEH BCEX YYACTHUKOB B3aUMOJEHCTBUS), pacipeesaTh 3aaul MEKIY
YJieHaMU KOMaHJbl, Y4acTBOBaTh B IPYMMNOBBIX popmax paboTsl (00CyXkaeHHs, 0OMEH MHEHUSIMU,
MO3TOBbIE IITYPMBI U UHBIE);

BBINIOJIHATh CBOIO 4YacTh palOThl, JOCTHraTh KayeCTBEHHOIO pe3yJbTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPJUHUPOBATH CBOU ACUCTBUS C APYTUMU UJIEHAMU KOMAaH/IbI;

OIICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOUIMI MPOJIYKT MO KPUTEPHUSM, CaMOCTOATEIHHO
C(OpMYJIMPOBAHHBIM YYaCTHHKaMU B3aMMOJEHCTBMS, CPaBHMBATH pPE3YJIbTaThl C HCXOJHOM
3ajadeil M BKJIQJ KaKJIOrO YJ€HAa KOMaHIbl B JOCTH)KEHUE PE3yJIbTaToB, pasAeiiaTh cdepy
OTBETCTBEHHOCTH U MPOSBIATh TOTOBHOCTb K IIPEOCTABIECHHUIO OTUETA MEepe]] TPYNIIOH;

OBJIAZIETh CUCTEMOM YHHMBEpCAJIbHBIX KOMMYHMKATUBHBIX IEHCTBUH, KOTOpas oOecreuynBaeT
C(OPMHPOBAHHOCTb COLMAIBHBIX HABBIKOB M AMOIIMOHAJIILHOIO UHTEIUIEKTa O0yJarOIUXCsl.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

BBISIBIISITH NPOOJIEMBI ISl PEIICHHS B JKU3HEHHBIX M YYEOHBIX CHTYALUSX, HCIOJB3YS
OuoJorHYecKue 3HaHUS;

OPHEHTHPOBATHCS B PA3JIMYHBIX MMOIX0/1aX MPUHATHS PeIICHUH (MHIUBUAYAIbHOE, IPUHSATHE
pelIeHus B IpyNIe, IPUHIATUE PELICHUI IPyNIoi);

CaMOCTOSITEIIFHO COCTAaBIISAITh AJITOPUTM PEIICHHUS 3a7a4i (WIK €ro 4acTh), BRIOMpATh crioco0
peuieHust yd4eOHOW OHOJIOTMYECKOW 3aJadd ¢ y4ETOM HMMEIOIIUXCS PECYpcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh NpeiaraéMble BAPHAHTHI PEIICHHIA;

COCTABIATh IUIAH JeWcTBHH (TUIAaH pealn3alid HAaMEYEHHOTO aJIrOpHTMa pELIeHUs),
KOPPEKTUPOBATh MPEII0KEHHBIN aJrOpUTM C y4ETOM IOJy4E€HHs] HOBBIX OMOJOTHYECKUX 3HAHHN
00 u3y4aeMoM OMOJIOrMYECKOM OOBEKTE;

ZIeaTh BBIOODP M OpaTh OTBETCTBEHHOCTH 3a PELICHHE.

CaMOKOHTPOJIb, IMOIMOHATBHBIN HHTEIEKT:

BJIAJIETh CIIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHBAIIMH U peIIeKcuu;

JaBaTh OIICHKY CHUTYAIlMH U TpeIarath IlaH e€ N3MEHEHHUS;



YUUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IIPU PELICHUU
y4eOHO# OMOJIOrMYecKOl 3aJauu, aJanTHPOBATh PEIICHHE K MEHSIOIINUMCS 00CTOSTEILCTBAM;

OOBSICHATHh TPUYUHBI JOCTIXKEHUSA (HEIOCTUIKEHHUS) DPE3yAbTaToOB JEATEIbHOCTH, IaBaTh
OLIEHKY MTPUOOPETEHHOMY OMBITY, YMETh HAXOAUTh MIO3UTUBHOE B MPOU3OIIEINICH CUTYAIIH;

BHOCHUTh KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHBILIMXCS
CUTYal1i, yCTAHOBJIEHHBIX OLINOOK, BOZHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

pa3nauyath, Ha3bIBaTh U yIPaBJISITh COOCTBEHHBIMU SMOLUSAMU U SMOLUSAMU JIPYTHX;

BBISBJISITh M AaHAJIM3UPOBATH IPUYMHBI SMOLUI;

CTaBHUTH ce0sl Ha MECTO JIPYTOTO YeI0BEKa, MOHNMATh MOTHBBI M HAMEPEHHSI IPYroro;

PeryiupoBaTh crioco0 BhIPKEHUS SMOLIMH.

IIpunsiTue ceds n Apyrux

OCO3HAaHHO OTHOCHUTBCS K JIPYroMy YeJIOBEKY, €T0 MHEHUIO;

MIPU3HABaTh CBOE MPaBO Ha OLIMOKY U TaKOE e MpaBo JAPYyroro;

OTKPBITOCTb CE0€ U JAPYruM;

OCO3HABaTh HEBO3MOKHOCTb KOHTPOJIUPOBATh BCE BOKPYT;

OBJIAJIETh CHUCTEMOM YHHBEpPCAIbHBIX YUYEOHBIX pErylsITUBHBIX JIEHCTBUH, KOTOpas
obecnieunBaeT (pOPMHPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTH (BHYTPEHHSS MMO3ULINS TUUYHOCTH),
U OKU3HEHHBIX HAaBBIKOB JIMYHOCTU (yHpaBlieHHUs COOOHM, CaMOIUCHMILIMHBI, YCTOWNYHMBOTO
TTOBEJICHU ).

MNPEIMETHBIE PE3YJIbTATHI

XapaKkTepu30BaTh OOTaHMKY KaK OMOJOTMYECKYI0 HayKy, €€ pa3ieibl M CBS3H C JPYTUMU
HAayKaMU U TEXHUKOMU;

MPUBOJUTH TIPUMEPHI BKJIaaa poccuiickux (B Tom uucie B. B. Jlokydaes, K. A. Tumupsizes,
C. I'. HapammH) u 3apy0exxHbIX Y4€HBIX (B ToM umncie P. I'yk, M. Manbenuru) B pa3BuTHE HAYK O
PacTeHHUSIX;

MPUMEHATh OMOJIOTMYECKUE TEPMHUHBI U MOHATHS (B TOM yucie: OOTaHHKA, pPacTUTENbHAs
KJIETKa, paCTUTENIbHASA TKaHb, OPTaHbl PACTEHUH, CCTEMa OPraHOB PaCTeHUS: KOPEHb, MOOET MOYKa,
JIUCT, BUJIOM3MEHEHHBIE OpraHbl, LIBETOK, IUIOJ, CEMs, PAaCTUTENIbHBII OpraHu3M, MHHEpaibHOE
nuTaHue, (OTOCHHTE3, [bIXaHUE, POCT, pa3BUTHE, Pa3MHOKEHUE, KJIOH, pPa3Apa)kKUMOCTh) B
COOTBETCTBUU C IIOCTABJICHHOM 3a/1a4eil U B KOHTEKCTE;

OMHCHIBATh CTPOCHUE U >KU3HEAEATEIbHOCTh PACTUTEIBHOIO OpraHu3Ma (Ha MpUMepe
MOKPBITOCEMEHHBIX WJIM I[BETKOBBIX): TOIJIOIIEHHWE BOJABI M MUHEpaJbHOE MUTaHUE, (POTOCUHTES,
JIBIXaHHUEe, TPAHCIOPT BEIIECTB, POCT, Pa3MHOKEHHUE, PAa3BUTHE, CBSI3b CTPOCHHS BETETATHBHBIX U
TeHepAaTUBHBIX OPTaHOB PACTEHUN C UX PYHKLUAMU;

pa3nuyaTh U ONHUCHIBATh KUBbIE U TepOapHble SK3eMIUIAPhl PACTEHUN 10 33aJJaHHOMY ILIaHy,
YacTU PACTeHUU MO U300pAKEHUSIM, CXeMaM, MOJETISIM, MYJIsKaM, pelibe(hHbIM TablIuLaM;

XapaKTepH30BaTh MPH3HAKA PACTCHH, YPOBHU OpraHU3allMM PACTHUTEIHLHOTO OpraHu3Ma,
YacTU PACTeHUM: KIIETKU, TKAHU, OPTaHbl, CUCTEMbI OPraHOB, OPTaHU3M;

CpaBHHMBATh PACTHTENbHBIE TKAHU U OPTraHbl PaCTEeHHUI MEXIY COOOIA;

BBITIONIHATh TpPaKTHUeCKWe U JaboparopHble pabOThl MO Mopdonoruu U (puUsnoIoruu
pacTeHuii, B TOM uucie pPabOTBI C MHUKPOCKONOM C TOCTOSHHBIMH ((DUKCHPOBAHHBIMH) H
BPEMEHHBIMU MHKpOIpEnapaTaMu, HCCIeI0BaTeIbCKiEe PadOThl C HCIOIb30BaHHEM MPUOOPOB U
MHCTPYMEHTOB U (poBoii JabopaTopuu;



XapaKTepU30BaTh IPOLIECCHl  KU3HEICATEIIBHOCTH PACTEHM: IOIJIOLIEHHE BOABI U
MUHEpaIbHOE MUTaHUE, (POTOCHHTE3, JAbIXaHHWE, POCT, Pa3BUTHE, CIOCOOBI ECTECTBEHHOTO U
HCKYCCTBEHHOI'O  BETe€TaTMBHOIO Pa3MHOXKEHHUS, CEMEHHOE pa3MHOXEHHEe (Ha IpuMepe
ITOKPBITOCEMEHHBIX, WIN [IBETKOBBIX);

BBISIBJIAT TPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIY CTPOCHHEM M (YHKUUSMHU TKaHEH u
OpPraHOB PACTEHMM, CTPOCHUEM U JKU3HEACATEIBHOCTBIO PACTCHHUIA;

KJIaccu(UIMPOBATH PACTEHUS U UX YaCTH IO Pa3HBIM OCHOBAHUSIM;

OOBSICHATH POJIb PACTEHUI B PUPOJIEC U KU3HH YEIOBEKA: 3HAaUeHUE (POTOCHHTE3A B TIPUPOJIC
U B KU3HU YE€JIOBEKa, OMOJIOTMYECKOE U XO3SIMCTBEHHOE 3HAUYE€HUE BUJOW3MEHEHHBIX MOOEros,
XO03S5IIICTBEHHOE 3HaYEHHE BEr€TaTUBHOI'O Pa3MHOKEHUS;

MIPUMEHSTH [10JTy4€HHbIE 3HAHUS /ISl BBIPAILIMBAHUS U PA3MHOKEHUS KYJIbTYpPHBIX pacTEHUI;

WCIO0JIb30BAaTh METOJIbl OMOJIOTMU: TPOBOJUTH HAOMIOAEHMS 3a PACTECHUSIMHU, ONHCHIBATh
pacTeHMsl U UX YaCTH, CTAaBUTh IPOCTEHUIINE ONOIOTMUECKUE OTBIThI U SKCIIEPUMEHTHI;

cobmoiaTh TpaBuia 0€30MacHOTro TpyAa Tpu padoTre ¢ y4eOHBIM W JaOOpPaTOPHBIM
0o0opy/lOBaHHWEM, XHMHUYECKOW TMOCYAOW B COOTBETCTBUM C MHCTPYKIMSIMH Ha YpPOKE U BO
BHEYPOYHOM JIEATEIIBHOCTH;

JNEMOHCTPUPOBaTh Ha KOHKPETHBIX IMPHUMeEpax CBSI3b 3HAHUM OMOJIOTMM CO 3HAHUSMHU IO
MaTeMaTHKe, reorpaduu, TEXHOJIOTUH, IPEIMETOB T'YMAaHUTAPHOIO LMKJIA, PA3JIMYHBIMU BUJIAMHU
HCKYCCTBa;

BIIaJIeTh MpUEMaMH paboThl ¢ OHoJorudeckoi MHpopMmalmeil: GopMyIMpoBaTh OCHOBAHUS
JUIs  W3BJIeYeHUS M 0000meHus uHbOpMaluud U3 JBYX MCTOYHHMKOB, MpPeoOpa3oBbIBAThH
nH(OpPMaLIKIO U3 OJHON 3HAKOBOI CUCTEMBI B IPYT'YIO;

CO3/1aBaTh NMCbMEHHBIE U YCTHBIE COOOILEHUS, UCTIOb3Ys OHATUIHBIN annapaT U3y4aeMoro
pasnerna OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ pasi Konrpoiabubie | IIpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
i 1.
PactiTebHEL Opranism 8 > https://m.edsoo.ru/7f4148d0
Crpoenue u MHOrooopasue 11 35 bubnnorexa [JOK
MTOKPBITOCEMEHHBIX PACTEHUN ' https://m.edsoo.ru/7f4148d0
KuzHenesTenbHOCTh paCTUTENBHOTO 14 3 bubmuorexa [JOK
opraHusma https://m.edsoo.ru/7f4148d0
PesepBHOE Bpems 1 bubnmorexa [JOK
P P https://m.edsoo.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 0 8



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

IHOYPOYHOE INTAHUPOBAHHUE

KosmmuecTBo yacoB DJIeKTPOHHBbIE
Ne uudpoBbIe
Tema ypoka Koutpoabubie | Ilnanup. | [lara bp
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsI naara H3yYeHus
pecypchbl
bubnuorexa [JOK

1 boranuka — Hayka 0 pacTeHUAX 1 nommoreka L1

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

9 OO6mue npu3HaKu U YPOBHU OPTaHU3AIIUN 1 bubnuoreka [JOK
PacCTUTENBHOTO OPraHU3Ma https://m.eds00.ru/863d0c82

bubnuoreka [IOK

3 CnopoBsle ¥ CEMEHHBIE PACTCHUS 1 nomoreka L1

https://m.edso0.ru/863d0de0
PacturenpHas kieTka, ee u3y4eHue.

4 JlaGopaTtopHnas padota «3ydeHue 1 bubnuoreka [IOK
MHKPOCKOTTMYECKOTO CTPOCHHUS JIUCTA https://m.edso0.ru/863d0fde
BOJTHOTO PAcTEHUS AIIOACH»

XHWMHYECKUI COCTAB KIIETKH.

5 JlaGopaTtopHas pabora «OO0HapyxeHHUE 1
HEOPraHMYECKUX U OPraHUYEeCKUX
BEILECTB B PACTCHUI

6 JKuzHenesTenbHOCTh KIIETKHU 1
PactutenbHble TKaHH, UX QYHKIUU.

7 JlaboparopHas pabota «/3yueHue 1 bubnunoreka [JOK
CTPOEHUSI PACTUTEIBHBIX TKAHEH https://m.edsoo.ru/863d115a
(Mcmonp30BaHNEe MUKPOTIPETIAPATOB)»

Opransl pactenuii. JlabopaTopHas pabota
bubnuoreka [JOK

8 «M3yueHne BHEIIHETO CTPOEHUS 1 httos//m.e dsoc])_[ru 18631226

TPaBSIHUCTOTO IIBETKOBOTO PacTeHHs (Ha T '



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

YKUBBIX WIH TePOAPHBIX IK3EMILISIPAX
pacTeHuit): MacTyIlbsi CyMKa, pebKa
JIMKasi, TIOTHK €KMW U IPYyrue pacTCHUS»

Crpoenue cemsH. Jlaboparopras pabota

bubmmoreka [{OK

o «synettite cTpoettitst cemsit . https://m.edsoo.ru/863d3cca
OJTHOJIOJTBHBIX U ABYJOJBLHBIX PACTCHU
Buzbl KOpHEN ¥ TUIIBI KOPHEBBIX CHCTEM.
JlabopaTtopHnas pabora «3yuenue
CTPOEHHS KOPHEBBIX CUCTEM (CTEPIKHEBOM
10 1 MOYKOBAaTOI) Ha mpuMepe repOapHbIX Bubnuorexa LIOK
. https://m.edso0.ru/863d1402
IK3EMIUISIPOB WIIH JKUBBIX PACTCHUM.
N3yuenne Mukponpenapara KiIeToK
KOPHSD»
11 Bunousmenenue kopHei bubmmorexa [OK
https://m.edsoo.ru/863d197a
[To6er. Pa3zBuTue nobera u3 moyku.
JlaboparopHas padota «3yuenue
12 CTpOCI;II/ISI I;CFCTI;TI/IBHBIX u Z:HepaTI/IBHBIX 0.5 bubmorexa IOK
https://m.edso0.ru/863d1c90
MoYeK (Ha mpUMepe CUPEHU, TOTOJIS U
JIPYTUX pacTCHHI )»
Crtpoenue ctebis. JlabopaTtopHas padota
13 «PaccmaTrpuBaHe MUKPOCKOITMYECKOTO bubnnoreka [JOK
CTPOCHHMS BETKH JIepeBa (Ha TOTOBOM https://m.edso0.ru/863d28ca
MUKpOTpernapare)»
BHemnee v BHyTpeHHEE CTPOCHHE JIUCTA.
JlaboparopHas paboTta «O3HaKOMIICHHE C BuGmiorexa LIOK
14 BHEIIHUM CTPOEHHUEM JIUCTHEB U

JMCTOPACIIONI0KEHUEM (Ha KOMHATHBIX
PACTEHHUSAX)».

https://m.edsoo.ru/863d1e98



https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d1402
https://m.edsoo.ru/863d197a
https://m.edsoo.ru/863d1c90
https://m.edsoo.ru/863d28ca
https://m.edsoo.ru/863d1e98

Bunouszmenenus noderos. JlabopatopHas

15 abora «lccenoBaHue CTPOCHUS bubmmorexa [JOK
P g P https://m.eds00.ru/863d2c08
KOPHEBHUIIA, KITYOHS, JTYKOBHUIIBDY
CrpoeHue u pazHOOOpa3ue IBETKOB.
16 JlaGopaTopHas padota «3ydueHue bubmorexa LHOK
paTopHai p ya https://m.eds00.ru/863d3842
CTPOCHUS IIBETKOBY
Cougetns. JlaboparopHas padoTa
17 «O3HaKOMIICHHUE C Pa3IMYHBIMHA THTIAMHU bubmmorera [JOK
. P https://m.edso0.ru/863d3842
COIIBETHI»
bu6moreka [IOK
18 I1
JIOBE https://m.edso00.ru/863d3b4e
19 PacnipocTpanenue miogoB U ceMsH B bubnuoreka [IOK
pupoJie https://m.edsoo.ru/863d3b4e
. bu6mmoreka [IOK
20 06
MEH BEIECTB y pacTerud https://m.eds00.ru/863d2550
21 MuHepaibHOE TUTAHUE PACTEHUM. bubnuoreka [IOK
Y nobpenus https://m.edso0.ru/863d1b00
®dotocunres. [IpakTudeckas padbora
29 «Habmronenue mporecca BbIACICHUS bubnuoreka [JOK
KHUCJIOPO/JIa Ha CBETY aKBapUyMHBIMU https://m.eds00.ru/863d2028
pacTEHUSMU
93 Ponb hoTOCHHTE3a B IPUPOJIC U KU3HU bubnnoreka [JOK
yeroBeKa https://m.eds00.ru/863d2028
bIxaHue KopHs. JlaboparopHas paboTa
24 ill/h eHue pOJ'II/I bIXJIl:e)HI/I}Ip st prX&HI/DI bubmotera [JOK
yqv p p LA https://m.edso0.ru/863d21c2
KOpHEi»
25 JIuct u cTebenb Kak OpraHbl AbIXaHUs bubmmorexa [IOK

https://m.edso0.ru/863d2320



https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3b4e
https://m.edsoo.ru/863d3b4e
https://m.edsoo.ru/863d2550
https://m.edsoo.ru/863d1b00
https://m.edsoo.ru/863d2028
https://m.edsoo.ru/863d2028
https://m.edsoo.ru/863d21c2
https://m.edsoo.ru/863d2320

TpaHcnopT BELIECTB B PaCTCHUMU.
[Ipaktuyeckas pabora «BplsiBienue

bubmuoreka [JOK

26 IIepEABUKEHUS BOJbI U MUHEPAIbHBIX 05 https://m.edso0.ru/863d2c08
BEIIECTB TI0 APEBECHHE
27 Brinenenue y pacrenuit. Jlucronaz
IIpopacranue cemsH. [IpakTudeckas
paborta «OrnpeneneHrne BCX0KECTH CEMSH
28 KYJIbTYPHBIX PACTEHUH U TIOCEB UX B brbmmorexa [OK
. https://m.edso0.ru/863d3cca
rpyHT». «OmpeneneHue yeaoBHii
MIPOPACTaHHS CEMSTH»
Poct n pa3zButHe pacreHus.
[IpakTnueckas pabora «HaGmonenue 3a
29 POCTOM M pa3BUTHEM IIBETKOBOTO bubnuoreka [IOK
pacTeHus B KOMHaTHBIX YCIOBHUAX (HA https://m.edso0.ru/863d2fb4
npuMepe ($Hacod WK TOCEBHOTO
ropoxa)»
30 Pa3mHOkeHne pacTeHHit U ero 3HaUeHHe
. bu6mmoreka [IOK
31 Omnbutenue. /[BoliHOE OIIOAOTBOPEHUE https://m.edsoo.ru/863d3842
bu6mmoreka [IOK
32 O6pasoBaiie ILI0LO0B it CeMs https://m.edso0.ru/863d39c8
BereratuBHO€ pa3MHOKEHUE PACTEHHIA.
[IpakTnueckas pabota «OBnaaeHue
npuéMaMy BEreTaTUBHOTO Pa3MHOKEHUS
33 pacTeHuii (4epeHKOBaHUE TTOOETOB, bubnunoreka [JOK

YepeHKOBAaHUE JINCTHEB U JAPYrue) Ha
IpUMepe KOMHATHBIX pacTeHUI
(TpameckaHIMsl, CEHIONNs, OEroHMs,
CaHCEBbEPA U JIPYTUE PACTECHUS)»

https://m.edsoo.ru/863d34d2



https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d39c8
https://m.edsoo.ru/863d34d2

PesepBHeiit ypok. O000IICHIE 3HAHUM O

34 CTPOCHMHU U KU3HEAEATEIBHOCTU 1
PacTUTEIBHOIO OpraHu3Ma
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* buosnorus, 5-6 xknaccel/ [laceunuk B.B., Cymaroxun C.B., Kanunosa I'.C. u apyrue; non pegakuuei
[Taceunuka B.B., AknnonepHoe oOuiectBo «M3narensctBo «lIpocBenienue»
Buosnorus, 6 xinacc ba3oserit ypoens /[laceunuk B.B., Cymaroxun C.B., I'anontok 3.I".,u npyrue mox

penaxuueii [Taceunuka B.B., Akiimonepnoe obmectBo "M3naTenscTBO mpocBenieHue”
METOAUYECKHUE MATEPHAJIbBI IJISA YUUTEJIA

Metoaunueckoe nocooue/Ilaceunnk B.B., Akinmoneproe o6miectBo u3aarensctBo "[lpocBemenne"

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://biol1-vpr.sdamgia.ru/
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MosacHuTenbHaa 3anUcKa

Pabouas nporpamma no 6uonornm popmmpyeTca c ydeTom paboyeit nporpammel
BOCMUTaHUSA

JINYHOCTHbIE pe3ynbtaTtbl OCBOEHUNA NMPOrpammobl nNo 6uonorum peann3yroTca 4epes
OCHOBHbIE HanpaBaeHnA BOCNMTATE/IbHOM 0eATENNIbHOCTU:

1. MpaxaaHcKoe BocnmuTaHMe (0CO3HaHWEe POCCUMCKOM rpaXKAaHCKON NAEHTUYHOCTH
(naTpmnoTmMama, yBaxkeHua K OTeyecTBy, K NPOLLIOMY U HacToALWEMY
MHOTOHALUMOHANbHOIO Hapoaa Poccum, 4yBCTBA OTBETCTBEHHOCTM M A0ATa Nepes,
PoaunHoit)

2. MaTpmoTnyeckoe BOCNUTaHUE - OCO3HAHME POCCUMNCKOM rpaXKaAaHCKON NAEHTUYHOCTH
BMO/IMKYIbTYPHOM U MHOTOKOH($eCcCMoHanbHOMObLWEeCTBE; NPOABAEHMNE NHTEpPeCa K
NO3HaHMIO NPUPOAbI, HACeNeHMs, X03aMCcTBa Poccum, permoHoOB M CBOEro Kpas, Hapo4o0B
Poccumn; LeHHOCTHOE OTHOLWEHME K AOCTUXKEHMAM CBOEN PoauHbI — LMBUAN3ALMOHHOMY
BKnagy Poccuu.

3. [lyXOBHO-HPABCTBEHHOE BOCMUTAHWNE - OPUEHTaLMA Ha MOPa/ibHble LEHHOCTU U
HOPMbI B CUTyaLMAX HPAaBCTBEHHOTO BbIBOPA; FOTOBHOCTb OLEHMBATL CBOE NOBEAEHME U
MOCTYMNKW, a TaKXKe NoBeAeHNe 1 NOCTYNKN APYrUX NH0AEN C NO3ULUM HPABCTBEHHbIX U
NPaBOBbIX HOPM C YYETOM OCO3HAHWUA NOCNEACTBUIN O15 OKPYXKAIOLLEN cpeabl; pa3BMBaTb
CNOCOBHOCTM peLwaTb MOpabHbie NPobiembl Ha OCHOBE JIMYHOCTHOTO BbIBOpA C ONOpPo
Ha HPaBCTBEHHbIE LLEHHOCTM U NPUHATbIE B POCCUIMCKOM 06 LLLEeCTBE NpaBuaa U HOPMb
noseAeHUs C y4ETOM OCO3HaHMA NOCNeACTBUIA AN1A OKpYKatoLel cpeapl.

4. 3CTeTUYEeCKoro BOCMMUTAHUA: BOCMPUMUMUYMBOCTb K Pa3HbIM TPAANLUAM CBOEFO U APYIrUX
HapoA0B, MOHUMAHNE PO STHUYECKUX KYNbTYPHbIX TPAANLUIN; LEHHOCTHOro
OTHOLLEHUA K NPUPOAE U KY/IbTYPe CBOEN CTPaHbl, CBOEN MaJio POAUHLI; NpMpoae U
KYNbType APYrMX PErMoHOB U CTPaH MMpa, o6bekTam BcemmnpHOro KyabTypHOro Hacneama
YyenoseyecTsa.

5. dusnuyeckoe BocnutaHme, GopmMmmnpoBaHME KyabTypbl 340P0BbA M IMOLMOHANBLHOIO
6narononyums - 0CO3HaHWE LLEHHOCTU KU3HU; OTBETCTBEHHOE OTHOLLEHUE K CBOEMY
3/10POBbIO U YCTAHOBKA Ha 340p0BbI 06pa3 Kn3Hu (340poBoe NuTaHue, cobatogeHue
TMIrMEeHNYEeCcKMX NpaBua, cbanaHCMPOBAHHbIN PEXUM 3aHATUN N OTAbIXA, PerynapHas
dun3nYecKkan akTMBHOCTb); cobatogeHMe npaBua 6e30MacHOCTU B NPUPOAE; HAaBbIKOB
6e3onacHoOro NoBeAeHUsA B UHTEPHET-cpeae.



6. TpyaoBoe BOCMUTaHWE YCTaHOBKA Ha aKTUBHOE y4acTue B pelleHnn NPaKTUYeCKmX
3a/a4 (B paMKax ceMbM, LLKO/IbI, FOpoAa, Kpas) TEXHO/OrMYECKOMN 1 CoLManbHOM
HanpaBAEHHOCTU, CNOCOBHOCTb MHULMMPOBATb, NIaHMPOBATb M CAMOCTOATE/IbHO
BbINONIHATL TAKOTO POAa AEATE/NIbHOCTb.

7. DKONOrMyecKkoe BOCNUTAHME OPUEHTALMA Ha NPUMEHEHUe reorpadmnyecknx sHaHuMm
ANA pelleHna 3a4a4 B 061aCTM OKpYKatoLLen cpeapl, NN1AaHMPOBAHUA MNOCTYMKOB U
OLLeHKM MX BO3MOXKHbIX NOCNEACTBUIN AN OKPYKAOLLEN cpeabl; 0CO3HaHWe rnobanbHOro
XapaKTepa 3K0/I0rM4yeckmnx Npobsiem 1 NyTein Ux pelleHns; akTMBHOe HenpuAaTue
AENCTBUN, MPUHOCALLNX BPes OKPYXKatoLen cpeae.

8. LLleHHOCTN Hay4YHOro No3HaHMA- OPUEHTALMA B AEATENbHOCTM HA COBPEMEHHYHO
CUCTEMY Hay4YHbIX NPeacTaBAeHUI reorpadmnyecknx Hayk 06 OCHOBHbIX 3aKOHOMEPHOCTAX
Pa3BUTUA NPMPOAbI M 0OLLECTBA, O B3aMMOCBSA3AX YEN0BEKA C NPUPOAHON N COLMaNbHOM
Cpefon; oBnaaeHne YnTaTeNbCKOM Ky/IbTYPOM KaK CpeaCcTBOM MO3HAHUA MUpa Ann
NPUMEHEHMA PA3INYHbIX UICTOYHUKOB reorpadmnyeckoin MHGopmaLunmn Npu peLleHmum
No3HaBaTe/bHbIX U MPAKTUKO-OPUEHTUPOBAHHbIX 334a4.

Conep:xxanmne o0yueHust

e Tema 1. Obugue ceedenusn o mupe Hcueomnuix (5 u.)

. 3oo0m0orus — Hayka o napctBe JKuoTHble. OTIMUKE )KUBOTHBIX OT pacTeHui. MHOTOOOpasue
JKUBOTHBIX, X pacrpocTpaneHue. [lukue u qomManiHue >KUBOTHEIE.

. Cpenpl XKM3HM M MeCTa OOWTaHUS >KUBOTHBIX. B3aMMOCBS3M JKUBOTHBIX B TIPUPOJIC.
JKuBOTHBIE pacTUTEIBLHOSIHBIC, XUIHBIC, Tadaee/bl, apa3uThl. MeCcTO W POJib KHUBOTHBIX B
MPUPOJHBIX cooOIecTBax. Tpoduueckue CBSA3M B MPHUPOIAHBIX COOOIIeCTBaX (ILIEMU IMHUTAHMS).
Oxostornueckue HUIM. [ToHaTHe 0 OUOIIEHO3€e, OMOTEOIICHO3€ U DKOCUCTEME.

. 3aBUCHMOCTh JKM3HU JKMBOTHBIX OT 4eJioBeka. HeraTuBHOe M 3a00TIMBOE OTHOIICHHE K
KUBOTHBIM. OXpaHa >KUBOTHOT'O MHpA.

. Knaccudukamnus xuBoTHbIX. OCHOBHBIE CHCTEMATHYECKHE TPYMIbl KUBOTHBIX: IAPCTBO,
MOALIAPCTBO, THI, KJIACC, OTPsSA, CEMEHCTBO, POJ, BUM, MOMYNALMS. 3HAYCHHUE KIACCH(PUKAIIUU
KUBOTHBIX.

. Kpatkas uctopus pa3BuTHs 30070ruu. Jl0CTHXEHHS] COBPEMEHHOM 300JI0THH.

o Tema 2. Cmpoenue mena sncusommuuwix. (4 u.)

. KuBoTHBIN opraHm3M kak Ouocucrema. KneTka kak CTpyKTypHas €AWHHIIA OpraHU3Ma.
0COOCHHOCTH KMBOTHBIX KJIETOK U TKaHe. OpraHbl U CUCTEMBI OPraHOB OPraHU3MOB. Perymsims

ACATCIIBHOCTH OPraHOB, CUCTEM OpPraHoB U HNCJIOCTHOI'O OpraHuima.



Tema 3. Iloouapcmeo Ilpocmeituue. (4 u.)

OOmiast XxapakTepHCTUKa IMPOCTEHIINX KaK OJHOKIETOYHBIX OpraHu3MoB. PasnooOpasue
npocTemux B mpupoje. PasHooOpasue ux npeacraButesieil B BOJoeMax, MoyBax U B KUILICYHUKE
KUBOTHBIX.

KopHeno:xkkn. OObIkHOBeHHas ameba Kak opraHu3M. BHeIIHMI BHJ W BHYTpPEHHEE CTPOCHHE

(uurorasma, spo, BakyosH). JKU3HENEesTeNbHOCTh OJHOKJIETOYHBIX OPraHU3MOB: JBHKEHUE,

MUTaHUE, bIXaHHUE, BbIACICHUE, PA3MHOKEHNE, NHIIMCTUPOBAHHUE.

KryrukoHocupbl. OBrjieHa 3ejieHas Kak IIpOCTeiIllee, COYeTarollee 4YepThl KUBOTHBIX U

pactenuii. KosloHnanbHbI€ )KTYTUKOHOCIIBI.

Nudysopun. Nudysopus-rydenpka kak Oonee cnoxxkHoe mnpocreimee. I[lonoBoil mporecc.

[Tomnzatomue u cuaguue nHPy3zopuu. CuMOnoTHueckue NHQY30prun KPYMHBIX )KUBOTHBIX.
bonesneTBopHble  mpocTeliiue:  AW3EHTepUiiHas ~— ame0a, MalSpUIHBIA  Mapas3uT.

[IpenynpexaeHue 3apakeHus JAU3ECHTUPHITHON ameOoil. PailoHBI pacmpoCTpaHEHHUS MaISIPUM.

Boprba ¢ mansipueit.

3Ha4YeHHE NMPOCTEHIINX B IPUPOJIE U )KU3HU YETIOBEKA.

Tema 4. Ilooyapcmeo Muozoknemounsie ycusomnule. (2 4.)

OO6mrast xapakTEepUCTHKA THIA KUIICYHOTIOJOCTHBIC. [IpecHoBoHAs rupa. Baemnuii Bua
noBesieHne. BHyTpeHHee cTpoeHme. JIByXCIOMHOCTh. DKTOonepMma W »HToJepMma. PaszHoobOpaswme
kierok. [lutanume runpel. Jlpixanue. Pazapaxumocts. Pa3MHOXkeHuwe rtuapbl. Pereneparnusi.
3HayYeHue B IPUPOJIE.

Mopckue kuieyHomnojoctHele. x MHorooOpasue u 3HaueHue. KopamioBble HOIUNBI U
MEJy3bl.

3Ha4YE€HHE KUIIEYHOIIOJIOCTHBIX B IPUPOJIE U )KU3HU YEIIOBEKA.

Tema 5. Tunwi: Ilnockue uepeu, Kpy2nwvie uepeu u Konvuamute uepsu. (7 u.)

PaznoobOpasue uepBeil. Tumbl dyepBell. OCHOBHBIE TpYNIbl CBOOOJHOXKHUBYIIMX U
napasuTH4eckux uepBeil. Cpena oOuTaHus yepBeil.

Ilnockue 4yepBu. benas mnaHapus Kak NPeACTaBUTENb CBOOOTHOKUBYIIUX IUIOCKUX YEpPBEH.
Bremnnii Bun. JIsycroponnssa cummerpus. [lokposel. Myckynarypa. HepBHas cucteMa u oprassl
yyBCTB. JBrxkenue. [Iutanue. /Ipixanue. Pazmuoxxenue. Perenepanus.

CBuno#t (1100 OBIUMII) IENEHb KaK MPEACTABUTENb MapPa3UTUYECKUX IUIOCKUX YepBEH.
Oco0eHHOCTH CTPOEHUS U MPUCTIOCOONIEHUS K Tapa3uTu3My. LIMKI pa3BUTHA U CMEHA XO35€EB.
Kpyrabie yepBu. Hemaropl, ackapupl, OCTPUILIBI KaK IPEICTABUTENN TUIIA KPYTJIbIX YepBeil. 1x
CTPOEHHE, >KU3HEACIATEIIbHOCTh M 3HAYEHUE JJIsl YeJIOBeKa U JKUBOTHBIX. [Ipemoxpanenue ot

3apa’XCHUA MapasuTUICCKUMHU YCPBIMHU YCIIOBCKA U CEIIbCKOXO03SMCTBEHHBIX JKMBOTHBIX.



[TonsaTHe «mapa3uTu3M» W €ro OWOJIOTHYECKUN CMBICI. B3anMMOOTHOIICHUS Mapa3uTa U
X03s51MHa. 3HaU€HUE Napa3suTUYECKUX YEPBEN B IPUPOJE U )KU3HU UEIIOBEKA.
KouabuaTbie 4epBu. MuorooOpasue. J[loxneBoit yepBb. Cpema oOuranus. Buemnee u
BHyTpeHHee crpoeHue. llonstne o TKaHsx wu opra”ax. Jlpmwxkenue. IlumeBapenue,
KpoBoOOpalieHne, BbIACICHUE, IbIXxaHue. Pa3sMHOXeHHMEe U pa3BUTHE. 3HAYCHHE M MECTO
JTO’KJIEBBIX Y€pPBEH B OMOTEOIIEHO3aX.

3HavYeHUE YePBEU U UX MECTO B HICTOPUU PA3BUTHUS KUBOTHOTO MHUpA.
Tema 6. Tun Monntocku. (4 u.)

OOmas xapakTepucTuka Thma. Pa3zHooOpasue MOJUTIOCKOB. OCOOCHHOCTH CTPOCHUS W
MOBE/ICHHUS, CBA3aHHbIE C 00pa30M >KM3HH MPEeACTaBUTENEH pa3HbIX KiaccoB. Poib pakOBUHBI.
Kaacc Bproxonorne mosunocku. bonbuioil npynoBuk (JIOO BUHOTpagHAs YJIWUTKA) M TOJBIN
ciu3enb. Vx cpenpl ooutanus. Ctpoenue. [lutanue. Jlpixanue. Pasmuoxxenue u passutue. Posb B
MIPUPO/IE U MPAKTHUECKOE 3HAUCHHUE.

Kaace /IBycTBopuaTbie MoJLTIOCKHU. be33yOka (v mepioBuiia) U muaus. Ux mecra oOuTaHus.
Oco6ennoctu crpoenus. Ilepensmxenue. I[luranme. [Ipixanuwe. Pasmuoxenue. Pomp B
OMoLIeHO3aX U PAKTUYECKOE 3HAUYEHUE.

Kaace I'osioBoHornme mosnwocku. OCbMHHOTH, KallbMapbl M KapakaTtuilbl. OcoOEHHOCTH HX

ctpoenus. [lepensmwkenue. [Tutanue. [loBenenue. Poss B OMOIIeHO3€ M IPAKTUYECKOE 3HAUCHUE.

Tema 7. Tun Ynenucmonozue. (7 4.)

OO6mas xapakrtepuctuka Tuna. CXOACTBO M pa3iMyMe UJICHUCTOHOTMX C KOJbYaThIMHU
YEepPBSIMH.

Kuaace PakoooOpa3nbie. O0mias xapakrepucTuka kinacca. Pednoii pak. Mecta ooutanus u obpas
*u3HU. OcobGeHHoctH crpoeHus. Ilutanme. Jlpixanwe. Pasmuoxenue. MuorooOpasue
pakooOpa3HbIX. 3HAYEHHE PAKOOOPA3HBIX B IPUPOJIE U )KU3HHU UEIOBEKA.

Kaace ITaykooOpasubie. OOmias XapakTepucTHKa M MHOrooOpasue maykooOpasHbix. [layk-
KpecToBHUK (Wi J1t000i npyroi mayk). Buemnee ctpoenue. Mecra oOutanus, oOpa3 KU3HH U
noBeaeHue. CTpoeHne NayTHHBI U €€ poJib. 3HAaUeHHE MayKOB B OMOTe0IeH03aX.

Knemmu. Mecta oburtanusi, mnapasutudeckuii o0pa3 xu3Hu. OCOOEHHOCTH BHEIIHETrO
cTpoeHus u moBeaeHusa. llepeHoc kiemamu Bo30ymuTeneid OonesHeil. KiemieBoil sHiedanur.
Meps! 3aiuThl OT Kiemiel. Ponb maykooOpa3HbIX B MIPUPO/IE U UX 3HAYCHHE I YEIOBEKa.

Kaace Hacexombie. O01mas xapaktepuctuka kiacca. MHorooopasue HacekoMmbix. OcoOeHHOCTH
CTPOEHUSI HACEKOMOTO (Ha MpUMepe MaiCKOTo )KyKa HJIM KOMHATHOW MyXH, CapaH4H WA IPYTOro
KkpymHoro Hacekomoro). I[lepensuxenue. Iluranme. [Ipixanwe. Pa3mMHOXXeHWE © pa3BUTHE
HaceKoMbIX. Tumbl pa3Butus. BakuHeimmue OTpsabl HACEKOMBIX C HEMOJHBIM MPEBPALICHUEM:

[Ipsimokpsiibie, PaBHokpbuible W Kiombl. Bakselmme oTpsiibl HAacCEKOMBIX C  IOJHBIM



npeBpamienuem:  babGouku, Crpekosbl, JKectkokpeuiele (wnmm  Xykum),  JIByKphUibIE,
[Tepenonyatokpeuibie. Hacekomble, HaHOCSIIME BpEI JECHBIM M  CEIbCKOXO035UCTBEHHBIM
pacTEHUsIM.

OpoMarrHiBaHME HACEKOMBIX Ha MPUMEPE TYTOBOTO U JyOOBOTO IIENKONpsiioB. Hacekombie
— TMEepEeHOCUWKU 3a00JeBaHUil yenoBeka. bopbba ¢ mepeHocunmkamu 3a0osieBanuil. [luenbr u
MypaBbU — OOIIECTBEHHbIE HaceKOMble. OCOOEGHHOCTM WX XU3HU M OpPraHu3alldd CEeMEil.
[ToBenenne. UHCTUHKTHI. 3HAUCHHUE MUET U JAPYTrUX MEPEMOHYATOKPBUIBIX B MPUPOJIE U KUZHU
YyeJIoBeKa.

PacturenbHOsiiHBIE, XUWIIHBIE, TMajaajeedbl, IMapa3uTbl W  CBEPXMapa3suThl  CPEIu
MpeACTaBUTENCH HAcEKOMBIX. MIX OMOIIEHOTHYECKOE M MpPaKTHYEeCKoe 3HaueHue. buojgornueckuii

croco0 6opbOBI ¢ HACEKOMBIMH-BpenuTeIsIMU. OXpaHa HACEKOMBIX.

Tema 8. Tun Xopooesuwie.(31 1)

KpaTkast xapakTeprcTHKa THITa XOPIOBBIX.
IMoaTun becuepennbie.(1)

JlaHUIeTHUK — TIpeNCTaBUTENb OecyepemHblx. MecTooOuTaHne U OCOOCHHOCTH CTPOCHUS
JaHIeTHUKA. [[pakTHyeckoe 3HaUCHUE JIAHI[CTHHKA.

IMoaTun Yepenusie. Haakiacc Poi0obl.(7)

O6mras xapaktepuctuka noaruna Yepemnsle. OOmas xapakTepucTuka Hajkiaacca PhIObL.
Kiace XpsimeBsie peiobl. Kitace Koctabie pb10bl. OcOOEHHOCTH CTPOSHUS HA IPUMEPE KOCTUCTOM
peiObl. Bremnee crpoenme. Yactu Ttenma. IlokpoBel. Ponb MIaBHMKOB B JIBIDKEHHH PBIO.
Pacnonoxxenre v 3HaYCHUE OPraHOB YYBCTB.

BrayTpenHee cTpoeHre KOCTHOM PHIOBI: OMMOPHO-/IBUTaTEIbHAS, HEPBHAS, MUIIEBAPUTEIbHAS,
JbIXaTeNbHas, KPOBEHOCHAs, TI0JIOBAsI W BBIACIUTEIbHAS CUCTEMBI. [l1aBaTebHBIN My3BIPh U €0
3HaueHue. Pa3MHOkeHHME U pa3BuTue pbl0. OcoOCHHOCTH TMMOBeneHUs. Murpamuu psio.
[TnomoBuTOCTE M YXOH 32 MOTOMCTBOM. MHCTMHKTBI M uX mposiBieHus y pwi0. Ilonarue o
TOTYJISILIAH.

XpseBble peIObI: aKylbl M CKaTbl. MHOrooOpasue KOCTHCTBIX pPbIO. OcCeTpoBbI€ DPHIOBI.
[IpakTHueckoe 3HaueHHUE OCETPOBBIX PbIO. COBPEMEHHOE COCTOSHHUE IPOMBICIA OCETPOBBIX.
3amachl OCETPOBBIX PHIO U MEPHI TI0 UX BOCCTAHOBIICHUIO.

JBosikonpimaniie peiObl. Kuctenepsie ppiObl. X 3HaueHHE B MPOUCXOXKIACHUHM HA3EMHBIX
MO3BOHOYHBIX JKMUBOTHBIX. [Iprucnocobnenus peid K pa3HbIM YCIOBUSM OOUTaHUSL.

[IpombicioBoe 3Hauenue puid. ['eorpadust peiOHOTO mpoMmbicia. OCHOBHBIE TPYIIIIBI
MIPOMBICIIOBBIX PBIO: cenbeoOpa3Hble, TpecKooOpa3Hble, kaMbanooOpa3Heie, KaprnooOpasHble U
npyrue (B 3aBUCMMOCTH OT MECTHBIX YCIOBHi). PannoHansHOE HCMOIB30BaHUE, OXpaHa U

BOCIIPOU3BO/ICTBO PHIOHBIX PECYPCOB.



Pri0opa3BoiHbIe 3aBO/IbI U UX 3HaYeHUe. [IpynoBoe xo3siicTBo. Ca3aH U ero oJoMaliHeHHas
¢dopma — kapm. Jpyrue BHIBI PbIO, MCHOJIB3yEeMbIE B MPYAOBBIX XO3SHCTBAX. AKKIMMaTH3AIMS
pi06. buonornmueckoe u XO3AHWCTBEHHOE OOOCHOBAaHME AaKKIMMAaTHU3alMH. AKBapHyMHOE
PBIOOBOCTBO.

Tema 9. Knacc 3emnosoonsie, unu Am¢uouu. (4.)

OOmiass xapakTepucTHKa Kjacca. BHemHee W BHYTpEHHEE CTPOEHHUE  JIATYILKH.
3eMHOBOAHBIMN 00pa3 »ku3Hu. [lutanuwe. ['0O0BOM HMKI JKU3HU 3€MHOBOJHBIX. 3UMOBKH.
PasmHoxenne u pasButhe JArymkd. Metamopdo3 3eMHOBOIHBIX. CXOJICTBO JIMYMHOK
36MHOBOJHBIX C PbIOAMH.

MHoroo6pa3re 3eMHOBOJHBIX. XBOCTaTble (TPUTOHBI, cajllaMaHApPbl) M OECXBOCTbIE
(yiArymku, >xaObl, KBaKIIM, *XEpPJISHKMA) 3€MHOBOJHbIE. 3HAUEHWE 3€MHOBOJIHBIX B IPUPOJIE U B
XKU3HU yenoBeka. OXpaHa 36 MHOBOIHBIX.

Brimepmme 3emHOBOAHBIE. [IpOorCXOkKI€HHE 3€MHOBOIHBIX

Tema 10. Knacc Ilpecmovikarowuecs, unu Penmuauu. (4)

OO6mras xapakTepucTuka kiacca. HazemHo-Bo3mymHas cpefa oOuTaHus.

Oco0eHHOCTH BHEIIHETO M BHYTPEHHETO CTPOCHHUs (Ha MpuUMepe JIF000T0 BUIA SIIEPHII).
[Ipucnocobnenne K )XU3HU B HA3€MHO-BO3IyITHOM cpene. [lutanue u moBeneHue. ['010BOM MUK
XKU3HU. Pa3MHOXKEHUE U pa3BUTHE.

3Meu, yxH, raftioku (WId Apyrue NpeAcTaBUTEIN B 3aBUCUMOCTH OT MECTHBIX YCIOBHUH).
CXO0ICTBO M pa3inuyue 3MeH U SIEPHLL.

SnoButhlii anmapart 3meu. [eiictBue 3MmenHoro siga. IIpemoxpaHeHue OoT yKycCOB 3MEH U
nepBasi IOMOIIb [P YKYCE AJ0BUTON 3MeH. 3HaUeHHE 3Meil B IPUPOJIC U B KHU3HU UEIOBEKa.

Jpyrue rpynmnbl HOpEeCMBIKAIOUIUXCA: 4Yepernaxu, KpOoKOoAWibl. Ponb mpecMbIKarolmuxcs B
MIPUPOJIE U )KU3HU uenoBeka. OxpaHa MpecMBIKAIOIINXCS.

Paznoobpasue apeBHux mnpecMbikatouuxcsa. [Ipuunmbbl ux BbiMupanusa. [Ipoucxoxaenue
MIPECMBIKAIOIIUXCS OT APEBHUX 36MHOBOIHBIX.

Tema 11. Knacc Ilmuuw. (7)

Oo6mas xapakrepuctuka kiacca. Cpena obOutanus ntull. OCOOEHHOCTH BHEIHEro U
BHyTpeHHero ctpoeHus ntull. [IpucnocobiaeHHOCTh Kk moneTy. HTeHCHBHOCTh 0OMEeHa BEIIECTB.
TennokpoBHOCTb. YCIOKHEHUE HEPBHOM CHUCTEMBI, OPraHOB YYBCTB, MOBEACHHUS, TOKPOBOB,
BHYTPEHHETO CTPOCHUS 10 CPABHEHHIO C MPeCMbIKatouMucs. PasMHoxkenne u pa3sutue. 3ab6oTta
0 MoToMcTBe. ['0/10BO#1 JKU3HEHHBIH IIUKII U CE30HHBIE siBIeHuUs. [lepeneTs! nTu.

[IpoucxoxaeHne OTHI] OT APEBHUX MpPEeCMBIKAIONUXCcsa. Apxeontepukc. MHoroobpaszue
nturl. CtpaycoBbie (OeckuiieBbie) nTuibl. [IuHrBunel. Kunerpyaple ntuisl. Pacmnpocrpanenue.

OCOGeHHOCTH CTPOEHUS U MPUCIIOCOOIEHUS K YCIOBUSAM obuTanus. O0pa3 *KU3HM.



DKONOTUYECKHe TPYMIbl NTUI. [ITHIBI JIeCOB, BOIOEMOB M WX TOOEPEKUH, OTKPBITHIX
MPOCTPAHCTB.

PacturenbHoOsIHBIE, HACEKOMOSAHBIC, XUIIIHbIC U BCEsAHbIC NMTUIIBI. OXpaHa U MPUBJICUYCHHE
nrtun. Pons nTuip B OMOreomneHo3ax M B OKM3HM 4YelloBeKa. [IpOMBICIOBBIE MTHULBI, HX
palMoHaIbHOE HCTOJIb30BAHUE U OXPaHa.

Homamane ntunel. [IpoucxokaeHne ©W BaXXHEWIIME TMOPOJBI JAOMAIIHUX NTHUI, HUX
KCIIOJIb30BAHUE YETIOBEKOM.

Tema 12. Knacc Mnekonumarowyue, unu 3eepu( 8)

OOmas xapakTepucTuka Kiacca. Mecra oOurtanus wiekonurtaonmx. OCOOCHHOCTH
BHEIIIHETO W BHYTPEHHETO CTPOCHMs. YCJIOXKHEHHE CTPOCHHS TOKPOBOB, MHUIIEBAPUTEIHHOM,
JIbIXaTeJIbHOM, KPOBEHOCHOM, BBIACIUTEILHON U HEPBHOM CUCTEM, OPraHOB YyBCTB, ITIOBEICHUS 110
CPaBHEHHUIO C TPECMBIKAIONMMHUCS. Pa3sMHOXkeHue u paszBuTHe. 3a00Ta o0 motomcTBe. ['0/10BOI
YKU3HEHHBIM UK U CE30HHBIC SIBJICHMUS.

[Ipeaxn MIEKONMUTAIOIMNX — IPEBHUE MPECMBIKatomuecs. MHOrooOpa3ue MICKOMUTAIONTHX.

Snnexknanymume. Cymuateie W mianeHtapasie. OcoOeHHOCTH Owosiornn. PailoHbI
pacrpoCTpaHEeHHs U pa3HOOOpasue.

Baxueiimue oTpsabl IJIAleHTapHBIX, OCOOEHHOCTHM uxX Ouonoruu. HacexomosigHble.
Pykokpeutsie. ['pe13ynbl. 3aiiiieoOpasHble.

Xumnaele (IIcoBeie, Komausu, Kynbn, Measexsu). Jlacronorue. KutooOpa3sHsbie.
[TapunokomnbiTHBIE. HemapHokonbiTHBIE. X000THBIE. [IprMaThI.

OCHOBHBIE HKOJIOTUYECKHE TPYIIbl MIEKOMUTAIOUIUX: JIECHBIE, OTKPBITHIX MPOCTPAHCTB,
BOJIOEMOB U UX MOOEpex Ui, IOYBEHHDIE.

Jomamraue 3Bepu. PasHooOpasue mopoj M MX UCIHOJIb30BaHUE uyeloBekoM. /lukue mpeaxu
JOMAIITHUX KUBOTHBIX.

3HaueHHe MIICKONMUTAIOIMX. PerynmupoBaHue WX YHCIEHHOCTH B TpUpPOJiE U B
aHTpomnoreHHbIX JaHgmadrax. I[Ipombicen W TPOMBICIOBBIE 3BEpH. AKKIMMATH3ALMS U
peakkmuMaTH3alus ~ 3Bepeil.  DKoJiorMueckas M OKOHOMHYECKas  Ie1eco00pa3HOCTh

aKKJIMMaTu3anuu. ParronansHOE UCIOJIB30BAaHUE U OXpaHa MJICKOIIMTArOIIX.

Tema 13. Pazeumue scusomnozo mupa na 3emiue. (5)

Hcrtopudeckoe pa3BUTHE >KUBOTHOTO MHpa, JokKa3aTenbcTBa. OCHOBHBIE JTallbl Pa3BUTHS
KUBOTHOTO Mupa Ha 3emie. [lonstue 00 »Bomrouuu. PazHooOpasue >KMBOTHOTO MHpa Kak
pe3yNbTaT 3BOJIOLUHU KUBOU TpUPOIbl. bronoruueckoe pazHooOpazue Kak OCHOBA YCTOWYHMBOTO

Pa3BUTHS IPUPOJIBI U OOIIECTBA.

CoBpeMeHHbIN )KUBOTHBIM MUP — pe3yibTaT JJIUTEIbHOIO HCTOPUUECKOTO Pa3BUTHSL.
YpoBHU opraHu3anuu )KuBo Marepuu. OxpaHa U pallMOHAIBLHOE UCIOJIb30BaHUE )KUBOTHBIX.
Poip yenoBekxa .



Conepxanue 00y4yeHus
Tema 1. Oougue ceedenusn o mupe scugomnuix (5 4.)

3oonorusi — Hayka o 1mapctBe JKuBoTHble. OTiMuYME JKUBOTHBIX OT pacreHuil. MHoroob6pasue
YKUBOTHBIX, UX pacrpocTpanenue. Jlukue u qomMaiiHmue >KMBOTHBIE.

Cpenpl )XM3HA M MecTa OOMTaHUs >KMUBOTHBIX. B3aUMOCBSI3M JKMBOTHBIX B mpupoje. JKuBOTHBIC
pacTUTENBHOSIHBIC, XWIIHbBIE, Maaajieebl, Napa3uThl. MecTo W poJib JKMBOTHBIX B MPHUPOIHBIX
cooOmiecTBax. Tpodudueckue cBsI3M B MPUPOTHBIX COOOIMIECTBaX (IIEMH MUTAHUs). DKOJIOTHUYECKUE HUIIIH.
IlonsiTre 0 OMOIIEHO3€E, OMOre0IIEHO3€ U DKOCUCTEME.

3aBUCUMOCTD HU3HU KUBOTHBIX OT 4ejoBeka. HeraTuBHoe 1 3a00T/IMBOE OTHOIIEHHUE K )KMBOTHBIM.
OxpaHa )KHBOTHOTO MHpa.

Knaccudukanus xuBOTHBIX. (OCHOBHBIE CHCTEMATHYECKUE TPYIIBI IKUBOTHBIX: I[APCTBO,
MOALIAPCTBO, THI, KJAacc, OTPsA, CEMEHCTBO, pojA, BHUJ, NOMyJsius. 3HaueHUE Kilaccu(UKaluu
KUBOTHBIX.

Kpatkas ucropus pa3BuUTHs 300JI0THH. [JOCTHKEHNSI COBPEMEHHON 300JI0T U H.

Tema 2. Cmpoenue mena scueomuoix. (4 4.)

JKuBoTHBIE oOpraHm3M Kak Owocucrema. KieTka Kak CTpYKTypHash €IWHHIIA OpraHu3Ma.

OCOOCHHOCTH >KMBOTHBIX KJIETOK M TKaHed. OpraHbl W CHCTEMbl OpraHOB OpraHusMoB. Perymsmus

ACATCIIBHOCTH OPraHOB, CUCTEM OpPraHoB U LNEJIOCTHOI'O OpraHu3ma.

Tema 3. Iloouapcmeo Ilpocmeiimue. (4 u.)

OOmast  XapakTepuCTHKa MPOCTEHINMX KaK OJHOKJIETOYHBIX OpraHu3mMoB. Pa3zHooOpasue
npocTedmux B npupoje. Pa3sHooOpasue MX mpeacTaBUTENed B BOJOEMAax, MOYBAX M B KHUIIEYHHKE
KUBOTHBIX.

KopHenoxxku. OObIKHOBEHHas ameba Kak OpraHu3M. BHeIIHMI BUA U BHYTpEHHEE CTpPOEHHE
(uuromnasma, sapo, Bakyoin). JKu3HeneaTenbHOCTh OJTHOKJIETOYHBIX OPraHU3MOB: JIBI)KEHUE, MUTaHUE,
JbIXaHHE, BBIICIECHUE, PA3MHOKEHNE, MHIIMCTUPOBAHHUE.

KryrukoHocupbl. OBrieHa 3€l€Has KaK IPOCTEHIIEE, COYETAIOLIEe YepThbl JKMBOTHBIX U
pactenuii. KojoHuanbHble )KTYTHKOHOCIIBI.

Nudyzopun. Hudysopus-typenska kak Oosiee cioxHoe mpocteifee. I[lonoBoil mporecc.
[Monzarouue u cugsune nHPy3opun. CUMOHOTHYECKHE HH(DY30PHH KPYITHBIX AKUBOTHBIX.

bone3HerBopHBIE MpocTeiiine: nu3eHTepuiiHas ameba, ManspuiiHbld mapasuT. [Ipenynpexaenue
3apakeHUs TU3EHTUPHITHOM ame60ii. PaiioHsl pacripocTpanenus manspuu. bopr6a ¢ Massipueii.

3HadeHue HpOCTCfII.HHX B IpHUPOAC U )KU3HU YCIIOBCKA.



Tema 4. ITooyapcmeo Muozoxknemounvte sxcueomuste. (2 u.)

OOmiast xapakTepHCTUKa TUIA KHUIIEYHOINOJIOCTHBIE. IIpecHoBomHas ruapa. Buemnuit Bum u
noseicHUe. BHyTpeHHee cTpoeHue. JIByxXciloiHOCTh. DKToAepMa U 3HTOAepMa. PazHooOpasue KIETOK.
[Muranue ruapel. Jpixanue. Paznpaxumocts. Pazmuoxxenne ruapsl. Perenepanus. 3HaueHue B MpUpoe.

Mopckue KHIIeuHOIoJIocTHRIE. VX MHOrooOpasue u 3HadeHrne. KopasioBbie MOMHITBI U METy3HI.

3HaueHue KUIIEYHONOJIOCTHBIX B IPUPOJIE U AKU3HU YEJIOBEKA.

Tema 5. Tunwi: Ilnockue uepeu, Kpyznvie uepeu u Konvuamute uepeu. (7 u.)

PaznooOpazue yepseil. Tumbl uepBeir. OCHOBHBIE TPYIITBI CBOOOTHOKUBYIIUX U MAPA3HTUYECKUX
yepseil. Cpena oOUTaHus YepBEN.

Ilnockue yepBu. benas rumanapus kak NpeCcTaBUTENh CBOOOTHOKHUBYIIUX TUIOCKUX uepBed. BHemHumit
Bua. JIBycroponnss cummerpusa. Iloxposel. Myckynarypa. HepBHas cuctema W Oprasbsl 4yBCTB.
Jemxenue. [Iutanue. [{pixanue. Pasmuoxenue. Pereneparus.

CBuHOM (100 ObIUMI) 1I€TIeHb Kak MPEICTaBUTENIb NapasUTHUECKUX IIJIOCKUX 4epBei.
Oco0eHHOCTH CTPOEHHS U MPUCTIOCOOIEHUS K Tapa3uTu3My. LIMKI pa3BUTHS U CMEHA XO35€B.

Kpyrasle 4yepBu. Hemaronasl, ackapuipl, OCTpUIBI KaK IPEACTABUTENM THNA KPYyriblXx uepBed. Mx
CTpOEHUE, KUZHEACITEIbHOCTh U 3HaYCHHE ISl YeloBeKa U KUBOTHBIX. [IpenoxpaHeHue oT 3apakeHHU s
MapasuTHYECKUMH YEPBSIMH YEJIOBEKA U CEIbCKOXO03SICTBEHHBIX JKUBOTHBIX.

[loHATHE «mapasuTU3M» U €ro OMOJOTMYECKUH CMBICI. B3auMMOOTHOLIEHMs Mapa3uTa U XO3SMHA.
3HaueHue Napa3uTHYECKUX YEPBEU B IPUPOJE U )KU3HHU YEITIOBEKA.

Koabuatbie 4epBu. MuorooOpazue. JloxaeBoit dvepBb. Cpema oOutanus. Bremnee wu
BHyTpeHHee cTpoeHue. [lonarne o TkaHsx W opraHax. J[pmwxkenuwe. [lumeBapenue, KpoBooOpaieHue,
BBIJICJICHUE, JbIXaHue. Pa3MHOXXEHHME U pa3BUTHE. 3HAYEHHE W MECTO [JOXKICBBIX YEpBEH B
OuoreoreHo3ax.

3HaueHue YepBed U UX MECTO B UCTOPUH Pa3BUTHS KUBOTHOTO MHpA.

Tema 6. Tun Moanocku. (4 u.)

OOmas xapakrepuctuka tuna. PasnooOpaszue MoiutrockoB. OCOOEHHOCTH CTPOEHHs M HOBEAEHUS,
CBsI3aHHBIE C 00pPa30M >KM3HHU IpecTaBuTeNell pa3HbIX Ki1accoB. PoJb paKOBUHBI.

Knace Bproxonorue mosunwocku. bonbuioil npynoBuk (1100 BUHOTpajHas YIUTKA) U TOJIBIA
ciuzeHb. Ux cpeapl oburanus. Ctpoenue. Ilutanue. Jlpixanue. PazmHoxeHue u pasButue. Posp B
IIPUPOJIE U IPAKTUYECKOE 3HAUCHHUE.

Kaace JIBycTBopuaTsie MosLTiockH. be33yOka (M mepioBuia) U Muaus. MIx mecta oOuTaHus.
Ocob6ennoctu crpoenus. Ilepensuxenue. [lutanue. Jlpixanue. PazmuHoxenue. Ponp B OuoneHos3ax u
IIPaKTUYECKOE 3HAYCHHUE.

Knace T'osioBonorme moJumocku. OCbMUHOTH, KajdbMapbl M KapakaTHIbl. OCOOEHHOCTH HX

CTPOCHUHA. Hepe,[[BI/I)KCHI/IC. IIutranwue. IloBeaenue. Posb B 6I/IOI_ICH03C U IMPAKTHUYCCKOC 3HAUCHUC.



Tema 7. Tun Ynenucmonozue. (7 u.)

Oomas xapakTepucTuka Tuna. CXoACTBO M Pa3inyHue WICHHCTOHOTUX C KOJbYAaThIMU YEPBSIMH.

Knace PakooOpa3snble. O0mas xapakTepucTuka kinacca. Peunoit pak. Mecra oburanust u o0pas
xu3HU. OcoOeHHocTu crpoeHus. [luranme. Jlpixanue. PazmHokeHue. MHorooOpasue paxooOpa3HbBIX.
3HayeHne pakooOpa3HbBIX B MPUPOJIE U KU3HU YEIIOBEKA.

Kaacce IlaykooOpasnbie. OOmias XxapakTepucTHKa M MHOroooOpasue mnaykooOpassbix. Ilayk-
KpecToBUK (win 1000 apyrod mayk). Buemnee crtpoenune. Mecta obOutanus, o0Opa3 >XW3HH H
noBeieHrue. CTpoeHue nayTHHbI U €€ poJib. 3HaUEHHE [TayKOB B OMOre01eH03aX.

Knemu. Mecta obutanusi, napazutuyeckuii oOpa3 *u3Hu. OCOOCHHOCTH BHEIIHETO CTPOCHUS U
noBeneHud. [lepeHoc kinemamu Bo3Oyautenedt Oonesneill. KiemieBoil sHuedanut. Mepsl 3aliuThl OT
kiemei. Posb nmaykooOpa3HbIX B IPUPOJAE U UX 3HAYCHHE ISl YEIOBEKA.

Kuaace Hacexompblie. OOmiasi xapakTepucTuka kinacca. MHOTooOpasue HacekoMbiX. OcoOeHHOCTH
CTpPOEHHUS] HAacCeKOMOro (Ha NpuMepe MalCKOro *ykKa MM KOMHATHOW MyXH, CapaH4d WU JPyroro
KpynHoro Hacekomoro). IlepeaBmkenue. [Tutanue. [Ipixanue. PazmHOXeHuEe M pa3BUTHE HACEKOMBIX.
Tunsl pa3ButHs. BaxHelmue OTpsAIbl HACEKOMBIX C HEMOJIHBIM HpeBpanieHuem: [IpsmMokpeuibie,
PaBnokpeuibie u Kiombl. BaxHeiiine oTpsiibl HaceKOMBIX C TMOJIHBIM IpeBpauieHueMm: babouku,
Crpexo3ssl, XKectkokpbuibie (wiu Xyku), JBykpsiisie, Ilepenonuatokpeuibie. Hacekomble, HaHOCSIINE
BpEJ1 JIECHBIM U CEJIbCKOXO3SIIICTBEHHBIM PACTEHUSIM.

OpoMariHiBaHHE HACEKOMBIX Ha IpHUMeEpe TYTOBOTO M JIyOOBOTro mienkomnpsiaoB. Hacekombie —
MePEHOCUYHMKHN 3a00JieBaHMd YeloBeka. boprba ¢ mepeHocumkamu 3abosneBanuid. [lduenst u mypaBbu —
oOmecTBeHHbIC HacekoMble. OCOOCHHOCTH WX KU3HW U opraHusanuu ceMeu. [lopenenne. HCTHHKTEL.
3HaueHue M4es U JPYrux MepernoHYaTOKPhUIBIX B IPUPOJIE U KU3HH YEIOBEKA.

PactutenbHOsAHbIC, XUIIHBIE, Tajajiee/bl, Mapa3uThl U CBEPXIApa3uThl CPeAu IMpeAcTaBUTENEH
HaceKOMbIX. X OuolieHOTHYeCKOe M MpaKTUYecKoe 3HaueHue. buosornyeckuit cnocod OopbObI ¢

HAaCCKOMBIMU-BPCAUTEIISIMU. OxpaHa HAaCCKOMBIX.

Tema 8. Tun Xopooeswie.(31 1)
Kpatkas xapakTepucTHKa TUIIA XOPOBBIX.
Ioarun Becuepennbie. (1)
JIaHIIETHUK — TPEACTaBUTENb OecuepenHbiX. MecTooOuTaHHe U OCOOCHHOCTH CTPOCHHS
naHieTHuKa. [IpakTHueckoe 3HaYeHUE JTaHI[CTHUKA.
Moarun Yepenusnie. Hagkaacce Puiobl.(7)
Oo6mas xapaktepuctuka noaruna Yepennsie. OOImas xapakTeprcThuka Hajkimacca Peioel. Kiacce
Xpsieoie pei0obl. Kimace Kocthbie pbiObl. OCOOEHHOCTH CTPOEHHsI Ha MPUMEpPE KOCTHCTOW DPBIOHI.
Buemnee crpoenue. Yactu Tena. ITokpoBbl. Posib IUIaBHMKOB B JABHXKCHHH pbIO. Pacmonioxenue u

3HAYCHHUEC OPraHoOB YYBCTB.



BHyTpeHHee cTpoeHHE KOCTHOM pbIOBI: OMOPHO-IBUTATENbHAS, HEpPBHAs, MUIICBApPHUTEIbHAS,
JpIXaTeNbHas, KPOBEHOCHAs, IOJOBas W BBIICTUTENIbHAs CHCTeMbl. [lnaBaTenbHBIA TY3BIph U €O
3HadyeHue. Pasmuoxxenue u passutue pei6. OcobeHHocTr noBeAeHus. Murpammu poi0. [lnogoBuToCTh U
yXO/JI 32 MOTOMCTBOM. VIHCTUHKTHI M UX MPOSIBIICHUS y PbIO. [IoHSITHE O MOMYIISIIHH.

XpsimeBble pbIOBI: aKyabl M cKaThl. MHoOroo0Opasue KOCTHUCTBIX pbIO. OceTpoBbie pPBIOHI.
[IpakTndyeckoe 3HaYeHHE OCETPOBBHIX pBIO. COBPEMEHHOE COCTOSIHHE IPOMBICIIA OCETPOBBIX. 3arachl
OCETPOBBIX PHIO M MEPHI IO UX BOCCTAHOBIICHHIO.

JBosikonpimaniyie  peiObl. Kucremepbie peiObl. VX 3HaueHHWE B TMPOHMCXOKICHWHM HA3EMHBIX
MMO3BOHOYHBIX JKHBOTHBIX. [IprcriocoOeHus peid K pa3HbIM YCIOBUSIM OOUTAHUS.

[TpomeicioBoe 3HaueHHE poid. ['eorpadust pproOHOTO Mpomeicia. OCHOBHBIE TPYIIIBI MTPOMBICIOBBIX
pBIO: cenmpaeoOpaszHbie, TPECKOOOpa3Hbie, kKaMOanoo0pa3Hbie, KaprnooOpa3Hbie U Apyrue (B 3aBUCUMOCTH
OT MECTHBIX YCIIOBHIT). ParmoHansHOE HCIIOIb30BaHKE, OXpaHa U BOCIIPOM3BOJICTBO PHIOHBIX PECYPCOB.

Pri0opa3BoiHbIe 3aBO/IBI M UX 3HaueHHE. [IpynoBoe xo3siicTBo. Ca3aH u ero ogoMamrHeHHast popma
— xapm. [lpyrue BHIBI PBIO, HCIOJB3YeMbIE B TMPYIOBBIX XO3AHWCTBaX. AKKIUMATH3alUsS PHIO.
Brosorndeckoe u X031HCTBEHHOE 000CHOBAaHNE aKKJIMMATH3alMU. AKBApIYMHOE PHIOOBOJICTBO.

Tema 9. Knacc 3emnosoonsie, unu Am¢puouu. (4.)

OO6mrast xapakTepucTUKa Kilacca. BHenHee u BHyTpeHHEe CTPOCHHE JIATYITKH. 36MHOBOIHBIN 00pa3
*u3Hu. [Iutanue. ['0g0BOM UK )KM3HU 3€MHOBOJHBIX. 3UMOBKH. Pa3MHOXEHUE W pa3BUTHE JISATYIIKH.
Metamop¢o3 3eMHOBOIHBIX. CXOICTBO JTMUMHOK 3¢ MHOBOIHBIX C phIOaMHu.

MHuoroo0pa3ue 3eMHOBOJHBIX. XBOCTaThie (TPUTOHBI, CajlaMaHApPbI) M OECXBOCThIC (JIATYIIKH,
#aObl, KBaKILH, KEPJITHKH) 36MHOBOJIHbIE. 3HAU€HHUE 3€MHOBOJIHBIX B MPHUPOJIE U B JKU3HHU YEJIOBEKA.
OxpaHa 3¢MHOBO/IHBIX.

BBIMepI_HI/Ie 3€MHOBO/JHBIC. Hponcxo;xz[eHHe 3€MHOBOIHBIX

Tema 10. Knacc Ipecmuvikarowmuecs, unu Penmunuu. (4)

O6mas xapaktepucTuka kinacca. HazemMHo-Bo3MylHas cpefia 0OMTaHus.

Oco0OeHHOCTH BHEIIHETO W BHYTPEHHErO0 CTpOeHUs (Ha mpuMepe I00ro BHJA SIIEPHII).
[IpucnocobneHue K )KU3HU B HA3eMHO-BO3AYIIHOM cpene. [Tutanue u noseneHue. 1'010BOM UK KU3HH.
Pa3mHOXkeHMe u pa3BUTHE.

3MeH, y)KH, TaTioKd (MU Jpyryue MpeAcTaBUTENN B 3aBUCUMOCTH OT MECTHBIX ycioBHil). CX0ACTBO
U pa3nuyue 3Meu U AIepull.

AnoButslii anmapart 3meu. JleiictBue 3mMenHoro saa. IlpenoxpaHeHue OT yKyCOB 3MEU U TEepBas
MOMOIIIb MPU YKYCE SIIOBUTOM 3MeU. 3HaUEHUE 3MEU B IPUPOJE U B )KU3HU YEIIOBEKA.

Jpyrue rpynmnsl TPECMBIKAIOLIUXCS: Yeperaxu, KPOKOAUIbL. Poib MpecMbIKalomMUXCcs B MPUPOJIE U

KHM3HH 4YCJIOBCKA. OxpaHa MMPECMBIKAIOIIUXCA.



PazHooOpa3zue JpeBHUX mpecMbIKatomuxca. [lpuumHbl ux BeIMHpaHus. [IpoucxoxxaeHue
IIPECMBIKAIOIINXCS OT APEBHUX 36MHOBOIHBIX.

Tema 11. Knacc Ilmuuywt. (7)

Oo6mas xapakrepuctuka kinacca. Cpena ooburanus ntuil. OCOOEHHOCTH BHEITHETO W BHYTPEHHETO
crpoenusi nrui. [IpucnocobiseHHocTs K monery. HTEHCHBHOCTH OOMEHa BEmIECTB. TeEMIOKPOBHOCTb.
VYcioxHeHne HEpPBHON CUCTEMBI, OPraHOB YYBCTB, IOBEACHHUSA, IMOKPOBOB, BHYTPEHHETO CTPOEHUS IIO
CPaBHEHMIO C IIpecMbIKaloluMucs. Pa3mHOxeHue u pasButue. 3abora o mnoromctse. ['onoBoit
YKU3HEHHBIM LUKJI U CE30HHBIE siBJieHUs. [lepenersl nru.

[IpoucxoxaeHue NTUL] OT APEBHUX IpecMbIKaromuxcs. Apxeontepukc. MHorooOpasue MNTHULI.
CrpaycoBsie (OeckuneBbie) nTuilbl. [Iuareunel. Kunerpyasie ntunsl. Pacnpoctpanenue. OcoOeHHOCTH
CTPOEHUS U MPUCHOCOOIEHUS K YCI0BUSIM oouTanusi. O6pa3 )KU3HU.

DKkojorudeckue rpynmsl OTull. [ITUIe! 1€coB, BOA0EMOB U UX MOOEPEKHM, OTKPBITHIX IPOCTPAHCTB.

PactuTenbHOsIHBIE, HACEKOMOSAHBIE, XUIIHbIE U BCesiiHble NTUIBL. OXpaHa W MpPUBJICYEHHUE MTHII.
Ponp nmTunm B OuoreoneHo3ax W B JKHM3HM uesnoBeka. [IpoMbICIOBBIE NTHIBI, UX palMOHAIbHOE
HCIO0JIb30BAHME U OXpaHa.

Jomanraue nrunpl. [IpoucxoxaeHne u BakKHEHIINE TOPOJbI JOMAIIHUX MTHUL, UX UCIOJIb30BaHHE
YeJI0BEKOM.

Tema 12. Knacc Maexkonumarougue, uiu 3eepu( 8)

OO6mrast xapakTepucTuka kKiaacca. Mecta obutanust miekonuTaromux. OCoOCHHOCTH BHEIIHETO W
BHYTPEHHETO CTPOEHHA. YCIO0XXHEHUE CTPOCHHS IOKPOBOB, IHIIEBAPUTEIBHOM, JBIXATEIBbHOM,
KPOBEHOCHOM, BBIIECIUTEIBHON M HEPBHOW CHUCTEM, OpPraHOB YYBCTB, IIOBEJIEHHS IO CPABHEHUIO C
npecMblkaomuMucsa. PasmHoxkenne u pasButue. 3a0ota o motoMcTBe. ['070BOM KM3HEHHBIA LMK U
CE30HHBIE SIBJICHUS.

[Ipenku MIEKONMUTAIOIINUX — JPEBHHUE MTPpecMbIKatouecs. MHOrooOpa3ue MIIEKOMUTAIOIIHX.

Sinexnanymme. Cymuarsie U mianeHTapasie. OcoOeHHOCTH Onosoruu. PalloHsl pacpocTpaHeHHs
1 pa3HooOpasue.

Bakneiime oTpsaasl mianeHTapHbIX, 0cOOEHHOCTH UX Ouonorun. Hacekomosianubie. Pykokpbiibie.
I'pe13yHsl. 3aiinieoOpasHbIe.

Xuninsle (IIcoBeie, Komaunu, Kynsu, Measexobn). Jlacronorue. Kutoobpasusie. [lapHOKOIBITHBIE.
HenapHokonsiTHbIE. X000THBIE. [IprMaTh!.

OCHOBHBIE IKOJOTMYECKHE TPYIIIBI MIEKONUTAIOIINX: JECHBIE, OTKPBITBIX IPOCTPAHCTB, BOJOEMOB
U MX 0Oepexni, TOYBEHHbIE.

Jlomaminue 3Bepu. Pa3zHooOpasue mopoJ M HUX HCHOJIb30BaHUE YEIOBEKOM. JIMKHE TpeaKu
JOMAILIHUX KUBOTHBIX.

3HaueHue MIIEKONMTAIONIMX. PerynmpoBaHMe MX YMCIEHHOCTH B IPHUPOJE M B AHTPOIIOTE€HHBIX

J'IaH,Z[I_Ha(bTaX. HpOMBICCJI U IIPOMBICIIOBBIC 3BCpH. AKKJ'II/IMaTI/IBaI_[I/IH U pCaKKIMMATU3alud 3Bepel71.



OKOJIOrMYecKass U SKOHOMUYECKAs L[CJIGCOO6paBHOCTb AKKJIMMaTu3aluu. PaI_II/IOHaHLHOC HUCIIOJIB30BaHUC

" OXpaHa MJICKOIIMTArOIIUX.

Tema 13. Pazeumue scusomnozo mupa na 3emiue. (5)

I/ICTOpI/I‘IeCKOC Pa3BHUTUC JKUBOTHOI'O MHpA, [JOKA3aTCIbCTBA. OCHOBHBIC DTaIbl Pa3BUTHUA

XKUBOTHOTO Mupa Ha 3emue. [loHsTre 00 3Bomtonmu. Pa3zHooOpa3ue KMBOTHOTO MHpa KaK pe3ysIbTar

HBOJIIOIIUH KUBOU TpUpoabl. bromorndeckoe pazHooOpas3ne Kak OCHOBA YCTOHYHBOTO PAa3BUTHU S TPUPOIBI

# o0111eCTBa.

CoBpeMeHHBIH JKUBOTHBIM MUP — PE3Y/IbTaT JUINTEIHHOTO HCTOPUYECKOTO PA3BUTHA. Y POBHU

OopraHu3ainuu *kuBoi Mmarepun. OxpaHa U pallMOHAIBLHOE UCII0JIb30BAHNE )KUBOTHBIX. POJIb yenoBeka .

Ilianupyemblie pe3yabTaThl 00y4YeHU

Juunocmnuie:

(hopmMupOBaHNE OTBETCTBEHHOTO OTHOIIEHUS K OOYICHHIO

(hopmMupoBaHNE HABBIKOB TTOBEJCHUS B TIPUPOJIE, OCO3HAHMS IIEHHOCTH KUBBIX OOBEKTOB;
OCO3HaHHE LIEHHOCTH 3/J0POBOT0 U 06€301acHOro 00pas3a )KHU3HU;

(hopMHUpOBaHHE OCHOB SKOJIOTHUECKOH KYIbTYpP

(hopMHpoBaHKE MTO3HABATEIBHBIX HHTEPECOB M1 MOTUBOB, HAIIPaBJICHHBIX HA N3y4EHHUE MPUPO/IBL;

(hopMHpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE CO
CBEPCTHHUKAMH B Ipoliecce y4eOHO! AesITeTbHOCTH;

Memanpeomemnuie:

Yuawuecs oondcnel ymems:

MIPOBOJUTH MPOCTEUIIINE HAOIIOICHUS, U3MEPEHHUSI, OTIBITHI;
CTaBUTh YU€OHYIO 3a/1a4y [10J PYKOBOJICTBOM YUUTEJS;
CUCTeMAaTHU3UPOBATh U 0000111aTh pa3yMHbIE BHUIbI HH(DOPMALINH;
CTaBUTh YU€OHYIO 33/1a4y [0 PYKOBOJICTBOM YUUTEJS;
CUCTEMAaTHU3UPOBATh U 000011IaTh pa3HbIe BUIbI HHPOPMAIUH;

COCTAaBJIATH I1JIaH BBIIIOJIHCHH A yqe6H0171 3aJa4u, COOTHOCHUTHb CBOU JIEUCTBUS C TTOCTABICHHOM
3ajaueil u OCYHICCTBJIATH KOPPCKIUTO,

OpraHU30BBIBATH YUEOHOE COTPYIHHUYECTBO CO CBEPCTHUKAMM U YUUTENIEM B X0J1€ OCYLIECTBICHUS
IPYIIOBON U MapHOH EATEIbHOCTH;

HCIOJIb30BaTh PEUYEBBIE CPEICTBA /ISl U3JI0OKEHHS CBOCH TOUKH 3pEHUs, apryMeHTalllH,
CpaBHUBaHUS U 00001IeHUS yueOHOTO MaTepHaa;

CUCTCMATU3UPOBATH U 0606H_18.TB Ppa3HbIC BUJIbL I/IH(bOpMaI_[I/II/I;
pa6OTaTL C DJICKTPOHHBIMHU peCypCaMU, B TOM YUCIIC, peCypCaMU I/IHTepHCT.

OpPraHu30BBIBATH YUEOHOE COTPYIHHUUECTBO CO CBEPCTHUKAMH U YUHUTEJIEM B X0J1€ OCYLIECTBICHHUS
IPYNIIOBOM U MAPHOU JEATEIBHOCTH BO BPEMsI SKCKYPCHH;



Ilpeomemmnuie:

Yanuec;z O0JIIICHDL 3HAMDb !

OCHOBHBIE IIPU3HAKHU KUBOU IIPUPOIBL;
OCHOBHBIE ITPU3HAKU 1AapCTBa JKUBOTHBIX;
OCHOBHBIE OPTaHOU/IbI KJIETKHU;

0COOEHHOCTH KUBOTHBIX TKaHEH;

Vuau;uec,q OOJIICHDI ymenisb.!

OOBSCHATH 3HAYCHHE OMOJIOTUICCKIX 3HAHUH B TIOBCETHCBHOM KU3HU;
XapaKTEPU30BaTh METOIbI OMOJIOTUYECKUX UCCIIECOBAHUM;
paboTath C TyMOW U CBETOBBIM MUKPOCKOIIOM;

coOroAaTh MpaBuiia MOBEACHUS U PabOThI C MPUOOPAMH U UHCTPYMEHTaMU B KaOUHETe
Ouosorumu.

XapaKkTepu30BaTh GYHKIIMU OPTraHOB KUBOTHBIX;

pas3iinvdaTtb U ONpPEACIATh TUITBL TKaHefI;

YCTaHaBIIMBATh B3aUMOCBSI3b QYHKIIMI OPraHOB U CUCTEM OPraHoB;

YCTaHaBIIMBATh B3aUMOCBSI3b MEX/1y CTPOCHHUEM OpraHa U ero QyHKIUIMH;
CUCTCMATU3UPOBATH 3HAHUS I10 TEMC,

OIICHUBATh CBOM PE3YJIbTAThl U IOCTHKCHUS.

HaOJIO/IaTh IEATEIFHOCT B IPUPOE, PUKCHPOBATH PE3yabTaThl HAOIIOICHNUS, 1€1aTh BHIBOIBI;
apryMEHTHPOBATh HEOOXOIUMOCTh OEPEKHOTO OTHOIICHUS K TIPUPOTHBIM COOOIIIEC

HaOJIO/1aTh IEATEIFHOCTD B TIPUPOIC, PUKCHPOBATH PE3yabTaThl HAOIIOICHHS, JIeTIaTh BHIBOIBI;
XapaKTepU30BaTh POJIb 36MHOBOIHBIX B TIPUPOJIC

Ha6J'IIOI[aTB ACATCIIBHOCTE 3EMHOBOAHBIX B IIPHUPOJIC, (bl/IKCI/IpOBaTI) PE3YJIbTAThI Ha6J'II-OI[CHI/I$I,
J€J1aThb BBIBObI,

CUCTCMATU3UPOBATb U O606HIaTB 3HaHUA O MHOFOO6paSI/II/I 3€MHOBO/JHBIX;



Temaruueckuii mjiian

Ne m/m KounuecrBo
4acos
HasBanmue pazagena
1. OO01ue cBeeHNsI 0 MUPE KUBOTHBIX 3)
2. Crtpoenue Tena )KUBOTHBIX 4
3. [Moamapctro Ilpocteiimme, unn OQHOKIETOYHBIE 4
4. [ToanapcTBo MHOTrOKIETOUHBIE 2
5. Tun [Inockue yepsu. Tun Kpyraeie uepsu. Tun Konpuarsie yepsu. 6
6 Tun Mosutrocku 4
7 Tun YneHucToHOrHE 7
8 Tun XopIoBbIX. 31
13 PazButHe )KMBOTHOTO MUpa Ha 3eMJIe 5

HUroro - 68u4.




KAJIEHAAPHO-TEMATHYECKOE IINIAHUPOBAHHUE

Ne Ko Hara
Tema ypoka 4aCOB
I1aH ¢paxr
Tema 1. O0uMe cBeieHNs 0 MUPe KUBOTHBIX (5)

1. | 3oonorus — Hayka O >KMBOTHBIX. 1
2. | )KuBOTHBIC U OKpYKaroIIas cpe/a. 1
3. | Kitaccudukanus >XKHBOTHBIX M OCHOBHBIC | 1

CUCTEMAaTUYECKUE TPYIIIIBI.
4. | BiusiHue yenmoBeka Ha )KUBOTHBIX. 1
5. | Kparkas ucropust pa3BUTHsI 300JI0THH. 1

Tema 2.CTpoeHue Tejia ;KUBOTHBIX (4)

6. | Kmerka. 1
7. | TkaHu. 1
8. | Oprasbl U CUCTEMBI OPTaHOB 1
9. O0600mienue mo remaMm: «O0mue ceenenud | 1

0 MHpEe KHUBOTHbIX», «CTpoeHHe Tena

KUBOTHBIX»

Tema 3.Iloauapcrso Ilpocreiimue, nian OaHokIeTOYHbIE (44)

10. | Tun CapkoaoBbie U JKIryTHKOHOCIIBI. 1

Kiacc CapkoaoBeie
11. | Tun CapxonoBsie u JKryrukonocusl. | 1

Kiace KryrukoHocupl.
12. | Tun Uudyzopun 1
13. | MHorooGpazue npocredmux. | 1

[TapasuTndeckue mpocTentme.

Tema 4. IlognapcTBo MHOroK/JI€TOYHBIE(24)

14. | Tun Kuime4HONOIOCTHBIE. 1
15. | Mopckue KuiieqHonoJI0CTHBIE. 1




Temsl. Ilnockne yepBu. Kpyrisie yepsu u Kobuarsie yepBu (64)

16. | Tun [1nockue uepsu. 1

17. | PaznooGpasue TUTOCKHUX yepeil: | 1
COCANIBIIUKHU U [ETTHH.

18. | Tun Kpyrasie uepsu. Kinacc Hemaropr. 1

19. | Tun Konpuatsie YEepPBH. Kimace | 1
MHOTOIIETHHKOBBIE YEPBH.

20. | Kimacc MasnomieTHHKOBBIE YEePBH. 1

21. | O6o6maromun 1

Tema 6. Tun Mosutiocku(4 4)

22. | O6mas xapaktepucTaka Tuna Momocku. | 1

23. | Kitacc BproxoHOTHE MOJUTIOCKH. 1

24. | Kiracc JIBycTBOpUYATHIC MOJUTIOCKH. 1

25. | Kiacc I'onoBoHorue MoJsuttock. 1

Tema 7. Tun Ynenucronorue (7)

26. | Kunacc PakooGpa3Hsie. 1

27. | Knacc I1aykooOpa3Hbie 1

28. | Kitacc Hacexombie. 1

29. | Tunbl pa3BUTHS HACEKOMBIX u|l
MHOT000pasue.

30. | OOmiecTBeHHbIE HAaceKOoMble - muénbl u | 1
MypaBbH. [losie3Hbie Hacekomble. OxpaHa
HACEKOMBIX.

31. | HacekoMble — BpemuTenud KyabTypHBIX | 1
pacTeHWil W TEePEHOCUUKH 3a00JICBaHUM
YeJoBeKa.

32. | 3ammTa NpoeKToB 1

Tema 8. Tun. Xopaossie (31 )

33. | Xopnoseie. [IpumuTHBHBIE HOPMBI. 1

34. | Hagxnacc Pei6pr: OOmas xapaktepuctuka | 1
Y BHEIIIHEE CTPOCHHUE.

35. | BuyrpenHnee crpoeHue poio. 1

36. | OcOGeHHOCTH Pa3MHOKEHHS PBIO 1




37.

OCHOBHBIE CHCTEMaTUYeCKHE TPYIIIBI PHIO.

38.

[TpombicioBeie prIObI. VX MCTONB30BaHME

U OXpaHa.

39.

Mecra 0OMTaHUs M BHELTHEE CTPOCHUE
36MHOBOJIHBIX. BHyTpeHHEe CTpoeHue
3CMHOBOOHBIX Ha NPUMCPE JIATYIIKH.

40.

O0001IeHME U CUCTEMATU3ALUS 3HAHUU

41.

Cpena oObuTaHus U CTPOCHHE Tella
3€MHOBO/JIHBIX.

42.

Ctpoenue W  JACATEIBHOCTb  CHCTEM

BHYTPEHHHUX OpPraHOB.

43.

T'ogoBOM MWK JKM3HH 3€MHOBOJHBIX.

HpOI/ICXO)K)IGHI/IC 3€MHOBO/JHBIX.

44,

MHuoroo06pa3ue u 3HaueHne 36MHOBO/THBIX.

45.

Oco0eHHOCTH BHEUIHETO CTPOCHHUS U
CKeJleTa MpecMbIKaoIuXxcs ( Ha IpuMepe
SIILEPUILIBI)

46.

Oco0OeHHOCTH BHYTPEHHETO CTPOCHUSA U

KHU3HCACATCIbHOCTH IIPCCMBIKAIOIITUXCA.

47.

MHoroo0pasue mpecMBIKaOIUXCSI.

48.

Ponp mpecmbikaromuxcss B MOPUPOAE U
KU3ZHU YeloBeKa. Oxpana
pecMbIKamuxcs. J[peBHue

IIPECMBIKAIOIIECH.

49,

OO6mas xapakrtepuctuka kiacca IITHIIBL
Cpena oOurtanus. Buemnee crpoeHue

IITHII.

50.

OHOpHO-I[BI/Il"aTCJ'ILHaH cucrtema. CkeJleT u

MBbBIIIIBI.

51.

BHyTpeHHee CTPOCHHC IOTHUIBI:
HI/IH_IeBapI/ITeJ'IBHaH, JAbIXaTCIbHAA,
KpOBCHOCHAsA, HCpPBHAsA, BBIACIUTCIIbHAA

CUCTCMBEI.

52.

PazmHoxenue u pazsutue nrul. ['omoBou
)KU3HEHHBI 1MKJI. Ce30HHBIE SBICHUSI

IITHII.

53.

. TomoBoii xu3HeHHbIN IUKI. Ce30HHBIE

SABJICHHUA IITHUILT.




54. | Muoroo6pa3zue nrui. Cucremarnyeckue u | 1
HKOJIOTUYECKUE TPYIIIBI TITHLI.

55. | 3HaueHue U OXpaHa MTHII. 1
56. | OOmmas xapakTepucTHKa Kiacca 1
Munekonuraroniue.. BHemnee crpoenue.
Cpenpbl )KU3HU U MeCTa OOUTaAHUS

MJIEKOTTUTAFOIIUX.

57. | Buyrpennee ctpoeHue miekonurarommx: | 1

58. | PazmMHOxeHHe " pasButne | 1
MIeKoTIMTaromux. ['0mMoBO#M KW3HEHHBIHM
ITUKJT.

59. [IpoucxoxzaeHnne u  MHOrooobpasue
MJIEKOTTUTAFOIIUX.

60. | Beicmme, wim [lnamenTtapusie  3Bepu. | 1
Otpsaasl: HacexkoMosiiHbie, Pykokppuible,
I'pei3yHbl1, 3aiineoOpasHbie, XHUIIHBIE.

61. | Orpsags:  Jlacronorme, KurtooOpasHsie, | 1
[TapHOKOTIBITHBIE,

HemapuokomnbiTHbie, X00OTHBIE

62. | OTpsn [Tpumartsr. 3nauenue | 1
MJICKOTIUTAIOIINX ISl YeIOBEKa

63. | DKoJIoTHYECKHE rpymmsl | 1
MJICKOTIUTAIOIIUX. 3HaueHue
MJICKOTIUTAIOIINX ISl YeTIOBEKa

Tema 9. Pazpurtue ;kuBoTHOr0o Mupa Ha 3emJe (54)

64. | JlokazaTenbCTBa 3BOIOLUH JKHBOTHOTO 1
MHUpa

65. | OCHOBHBIE 3Talbl Pa3BUTHSI KUBOTHOTO 1
MHUpa

66. | CoBpeMEHHBIN MHp JKUBBIX OPraHU3MOB. 1

67. | Dxckypeus 1

68. | Jlernue 3agauus 1




HToro 68 yacos

MyHuumnansHoe GlogeTHoe obuieobpasosarensHoe yupexaeHue
«Cpeguss o6uweobpasosarenbHas wkona Ne2 um. X.T. Torpoea c. Horups»
MpuropopHoro MyHALMNaneHoro paitoxa PCO-AnaHus
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PABOYAS ITPOT'PAMMA
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YMK: U.H.IlonomapeBoii

Bcero: 68 u (2 yaca B HeaeJ10)

Yuntean: I:xxkukaesa C.I11.
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MosicunTebHAs 3anMKCKA.
PaGouyas mporpamma Kypca «brnonorus» s 8 kiacca paspaboTaHa Ha OCHOBE aBTOPCKOM IPOTpaMMBbI

N.H.ITonomapesoii, O.A.Kopuunosoii, B.C.Kyumenko, A.I'./Iparomunosa, T.C.CyxoBoii s
00111€00pa30BaTENBHBIX IIKOJI K Y4€OHUKY CEpUHN « AJITOPUTM ycIieXa» U 00ecTieYMBaeTCs

yueOHuKOM «buonorus» 8 kiacc: YueOHuK aiist o0meo0pa3oBarenbHbIX yapexkaenuit (A.I'. [Iparomusios,
P.JI.Mam. M.:Benrana - I'pad, 2017 r.) umerommii rpu¢ «PexomennoBano MuHHCTEpCTBOM 00pa30BaHuUs U
Hayku Poccuiickoit ®denepaunu s 00pa30BaTENbHBIX YUPEKICHUI.

Paboyas mporpamma mo 6uonoruu GOpMHPYETCS ¢ y4ETOM pabodeld mporpaMMbl BOCTIMTAHUS

JImaHOCTHEIE PE3YJIbTAaThl OCBOCHUSA ITPOrpaMMBbI 110 OHoIOruu PCAIMU3YIOTCA 4€PEC3 OCHOBHBLIC HAIIPABJICHUA
BOCHHUTATEIFHOM JACATCIIBHOCTH !

1. I'paxxganckoe BocnuTaHne (0CO3HAHUE POCCUNMCKOM IPaXkIaHCKOM MIEHTUYHOCTH (MaTpUOTU3MA, YBAKEHUS
K OTCLIGCTBy, K IpOoHjioMy U HaCTOAIEMY MHOTOHAIIMOHAJIBHOI'O HApOo1a POCCI/II/I, YYBCTBA OTBETCTBEHHOCTHU U
noJira iepen PoauHoi)

2. ITatproTyeckoe BOCIUTAHUE - OCO3HAHNUE POCCHUCKOMN IPa)KAAHCKOM UACHTUYHOCTH B

MOJIMKYJITYPHOM M MHOTOKOH ()eCCHOHATLHOMOOIIECTBE; MPOSBIEHNE HHTEPECa K TTO3HAHUIO TIPUPOIBI,
HaceJIeHus, Xxo3siicTBa Poccum, permoHOB B CBOEro Kpasi, Hapo0B Poccuu; IEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHHUSIM CBOEU PoMHBI — HMBUIM3AIMOHHOMY BKiIaay Poccum.

3. JIlyXOBHO-HPaBCTBEHHOE BOCITUTAHUE - OPHUEHTAIIMS Ha MOPAJIbHBIC IIEHHOCTH ¥ HOPMBI B CUTYaIIHSX
HPaBCTBEHHOTO BHIOOPA; TOTOBHOCTH OIIEHUBATH CBOE IMOBEICHUE U MOCTYIKH, a TAK)KE MIOBEICHUE U MTOCTYITKH
JIPYTUX JIIOJIEH ¢ TTO3UIIMM HPABCTBEHHBIX U TIPABOBBIX HOPM C yU4ETOM OCO3HAHUS TTOCIIECICTBUMA JIJIst
OKpYXaIOIel Cpe/ibl; pa3BUBATh CIIOCOOHOCTH PEIIaTh MOPaIbHBIEC MTPOOJIEMBbI HA OCHOBE JTMYHOCTHOTO BBIOOpA
C OTIOPO¥ Ha HPABCTBEHHBIC IICHHOCTH W MIPUHSATHIC B POCCUHCKOM OOIIECTBE MPaBUia U HOPMBI TIOBEICHHUSI C
Y4ETOM OCO3HAHUA MOCIEICTBUHN ISl OKPYKAIOIIEH CPEIbI.

4. DCTeTUYECKOT0 BOCIUTAHUS: BOCIIPUUMYHUBOCTD K Pa3HBIM TPAJAULIMSAM CBOETO U JPYTUX HApOJIOB,
MMOHUMAaHKE POJIM STHUYECKUX KYJIbTYPHBIX TPAIUIUI; IIEHHOCTHOTO OTHOUICHHUS K MPUPOJE U KYJIbType CBOCH
CTpaHbl, CBOEH MaJloil poIMHBL; IPUPOJE U KYJIbType APYTUX PETHOHOB U CTPaH MUpa, 00bekTaM BeeMupHoro
KYJIBTYPHOTO HAcJIeIusi YeJI0OBEUeCTBa.

5. ®usznueckoe BOCIIMTAHUC, (1)OpMI/IpOBaHI/Ie KYJIBbTYPBI 3J0POBBI U OMOIINOHAJIIBHOTO 6nar0nonytn/m -
0CO3HaHUC NCHHOCTH KU3HU; OTBETCTBCHHOC OTHOIICHUEC K CBOEMY 3JOPOBbBIO U YCTAHOBKA Ha SHOpOBHﬁ o6pa3
KHU3HHU (3IIOPOBOC IIUTAaHUC, CO6J'IIO,Z[6HI/IC TUTHCHUYCCKUX IIpaBHJI, C6aﬂaHCHpOBaHHbIﬁ PEKUM 3aHATHH U
OTAbIXa, peryJIIpHas (1)I/I3I/I‘16CK8.$I aKTI/IBHOCTL); CO6J'IIO,Z[CHI/I6 IIpaBUJI 0€30MacHOCTH B IMpHUPOJC; HABLIKOB
0€3011aCHOTO MMOBCACHUS B HHTCPHET-CPCAC.

6. pr,Z[OBOC BOCIIMTAHUC YCTAaHOBKA Ha dKTUBHOC YUACTHUC B PCIICHHUU ITPAKTUICCKHUX 3a/ia4 (B paMKax
CEMbH, IIKOJIbI, TOPOAQ, Kpa}l) TEXHOJIOTHYECKON M COLIMAJIbHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTH
HHUIIUUPOBATDH, INITAHUPOBATH U CAMOCTOSATCIIBHO BBIIIOJHATH TAKOTO poJa ACATCIbHOCTD.

7. DKONOTUYECKOE BOCIIUTAHUE OPUEHTAIIHS Ha TPUMEHEHUE reorpaduuecKiX 3HaHHUH [Tl pelieHus 3aa4 B
o0nacTu OKpyKaroliel cpeibl, MIaHUPOBAHUS MOCTYNKOB M OIICHKU X BO3MOKHBIX MOCIEACTBHM IS
OKpYKaIOIEel Cpe/bl; 0CO3HAHKE TI00abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;
AKTUBHOE HEMPUSTHUE JIEUCTBUIA, IPUHOCSIIMNX BPE/ OKPYKAIOIIEH cpere.

8. LleHHOCTH HaYy4YHOTO IO3HAHUS- OPUEHTALUS B AEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX
MpeJCTaBICHUN reorpaguueckix HayK 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHI IPUPOIBI M 0OIIECTBA, O
B3aUMOCBS35X YEJI0BEKA C IPUPOJIHON U COLMAIILHOM CPEIOH; OBJIAJICHUE YATATEIbCKOU KYIbTYPOH KaKk



CPEACTBOM IO3HAHUS MUPA JJIs1 IPUMEHEHUS Pa3IMYHbIX HCTOYHUKOB Teorpaduyeckoit HHPpOpMaIK MpH
pEeLIEHUH IO3HABATEIIBHBIX U IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4.

Ha peanu3zanuio nmporpaMMbl OHOJIOTHH B yUeOHOM IIIaHE MIKOJIBI IPEAYCMOTPEHO B 8 kiacce 68 yaca (2 yaca
B Hezlento, 34 y4eOHbIX HEAeTH )
Conep:xanue Kypca 0M0JI0THH.
1.0061uii 0630p opranusma 4yesnoBeka (5 4)

Buonornyeckue u conuanbHbie GaKTOPHl B CTAHOBICHUH YesioBeKa. [IpHHIMTIHATEHBIC OTIIMYHS YCIOBHMA
KU3HU YEJIOBEKAa, CBS3aHHbIE C IOSIBJIGHUEM COLMalIbHOW cpenapl. Ee mnpeumymiectBa M U3IEPKKHU.
3aBUCUMOCTb Y€JIOBEKAa KaK OT MPUPOJHOM, TaK M OT COLMAIbHON cpejbl. 3HaUEHUE 3HAHUU O CTPOCHUM U
GyHKIUSAX OpraHu3Ma JUis OJIEPKaHHsI CBOETO 3I0POBBSI U 37I0POBbSI OKPYKAIOIINX.

Hayku 006 opranusme uenoBeka: aHaTOMUs, U3HONOTHA, TurheHa. CaHuTapHO-TUTHEHHYECKas CITyxo0a.
OyHKIMM CaHUTAapHO-3nuAeMHoNornuyeckux HeHTpoB (COLl). OTBETCTBEHHOCTh JIOAEH, HapyLIAIOLUIUX
CaHUTapHble HOpPMbI oO0mexuTHs.CTpoeHre opranu3ma uenoBeka. CTpykrypa Teina. MecTo uelnoBeka B
npupojie. CXOJACTBO U OTIAUYMS YEJIOBEKA OT KUBOTHBIX. Mopdodusnosorniyeckne 0COOEHHOCTH YEJIOBEKa,
CBSI3aHHBIE C NPSAMOXO0KJIEHHUEM, PA3BUTHEM T'OJIOBHOTO MO3Ta, TPYJIOM, COLMAIBHBIM 00pa30M KHU3HHU.

Knerka. Ctpoenue, XuMHUECKUN COCTaB, )KU3HEAEATEIbHOCTh: OOMEH BELIECTB, ()EPMEHTHI, OMOCHHTE3 U
OMOJIOTHYECKOE OKUCIIEHUE, POCT, Pa3BUTHE, BO3OYIUMOCTb, JICIICHHUE.

Tkanu KMBOTHBIX U 4YEJOBEKa: SMUTENUalbHbIE, COCAUHHUTEIbHbIEC, MBbIIICUYHbIE, HepBHas. CTpoeHue
HeHpoHa: Teso, NEHAPUTHI, aKCOH, CHHATICHI.

YpoBHU opranuzanuu opraHusma. Oprad M cucteMbl opraHoB. HepBHas perymsuus. HacTu ¥ OTAEIbI
HepBHOU cucreMbl. Pedrekc, peduiekropHast ayra, mpouecchl BO30OYKIeHUS U TOpMokeHus. ['ymopanbHas
perynsuus. Poib SHIOKPUHHBIX Kelle3 U BbIpadaTbIBa€MbIX UMU TOPMOHOB.

2. OnopHo-aBUrarejbHas cucrema (9 u)

3Ha4YeHNE KOCTHO-MBIMIEYHOM cHCTeMbl. CKeJeT, CTpOEHHE, COCTaB M coenuHeHue kocteil. O630p
CKeseTa roJjioBsl U TynoBumia. Ckener mosicoB U cBoOOAHBIX KoHewyHocTeil. [lepBas momoib mpu TpaBMax
CKeJeTa U MBIIIL.

Tunsl Mblm, ux crpoeHne W 3HadyeHHe. OO030p OCHOBHBIX MBI ueioBeka. JlMHamuueckas |
cTaTuyeckas padoTa MbIIIII. DHEPreTUKa MBIIIEYHOTO COKpALIeHUs. Perymsius MbpIlIeUHbIX JBUKSHUH.

Hapymenue npaBunbHoi ocanku. Ilmockocronme. Koppekuus. Pa3ButHe ONOpPHO-IABUTATEIbHOMN
CUCTEMBI: POJIb 3apsIKU, YPOKOB (DU3KYIBTYpPhI U CIIOPTa B PA3BUTUU OpraHu3Ma. TpeHUpOBOYHBINA d(hdeKT u
CHOCOOBI €ro IOCTHKEHUSI.

3. KpoBenocHnas cucrema. BHyrpenHnsisi cpeaa opranusma (9 u)

BuyTpenHsis cpena: KpoBb, TKaHEBas KUIKOCTb, IUM)a; UX KPYTOBOPOT. 3HAUECHUE KPOBU U €€ COCTaB:
1a3Ma M KJIeTOYHbIe 3JeMeHThl. X ¢pyHkuuu. CBepThIBAEMOCTh KPOBH.

Nmmynuter. Opranbl UIMMYHHOM cUCTEMBbl. AHTUIeHbl U aHTuTena. MMmyHHas peakuus. Knetounslili u
rymopanbsHblii uMMyHUTeThl. Pabotel Jlym Ilactepa, .M. MeunukoBa. M300perenue BakiuH. JleueOHbIE
ceiBopoTkH. Knaccudukanus ummyHnuteta. TkaHeBash cOBMECTUMOCTh M mnepenuBanue kposu. I, 11, III, IV
TPYIIBI KPOBU — MPOSIBICHUE HACIEACTBEHHOr0 UMMYHUTETa. Pe3yc-akrop. Pesyc-koHPIUKT Kak cieacTBue
PUOOPETEHHOTO0 UMMYHHTETA.

Cepaue u cocyasl — opraibl KpoBooOpamieHus. CtpoeHue U GyHKIMM cepaia. Pa3pl cepAeyHON 1A TEbHOCTH.
Manslii 1 60JIBIION KPYrH KpOBOOOpalieHus. ApTepuu, KanuuIapbl, BeHbl. OYHKIIMY BEHO3HBIX KIIAIaHOB.
Otrok muMpsl. Oynkuun muMdoysnos. JIBikeHre KPoBH MO cocyaaM. /laBieHne KpoBH Ha CTEHKH COCYAA.

Ckopoctb kpoBoTOKa. M3Mepenue aprepuaibHoro nasineHus. IlepepacnpeneneHre KpoBU B OpraHU3Me.
Perynsus paboThl cep/iia U cocyaoB. ABTOMATH3M cepJieuHOoi MbIpl. bojesHu cepaeuno-cocyanucToit
CUCTEMBI U UX IpenynpexaeHue. [leppas nomomb npu KpOBOTEUEHUSX.

4. IbixaTenbHas cucrema (7 4)
3HaueHHE NIbIXaTE€IbHON CHUCTEMBI, €€ CBSI3b C KPOBEHOCHOW cucTeMol. BepxHue ApIxaTenbHbIE MyTH.
I'opranp — opran rojgocooOpazoBanus. Tpaxes, riaBHbIe OpOHXH, OPOHXHATBLHOE AEPEBO, aTbBEOIbI. JIerkue.
HpI/ICTeHO‘IHaH H JICTOYHBIC IIJICBPLI, IJICBpaIbHAA MOJIOCTb. O6M€H I'a30B B JICTKUX U TKAaHAX. I[BIX&TCJIBHBIC
IBIKEHUs. HepBHas ¥ ryMopasibHas peryisinuu AbIXaHus. boyie3HH OpraHoB IbIXaHMs, UX NPEAYIPEKICHUE.



I'mruena npixanus. IlepBasg moMomip IpU NOPAXEHUM OPraHoB JbIxaHus. lIoHATHE O KIMHUYECKOM U
Ouosorndyeckoit cMeptu. [IpuemMbl HCKYCCTBEHHOTO JBIXaHUS M30 PTa B pOT U HEMIPSIMOTO Maccaka cep/aua.

5. IInmeBapuTeabHas cucreMa (8 4)

3HaueHue UM U ee cocTaB. [lumieBble NMPOIyKThl U NMUTATEIbHbIE BelecTBA. OpraHbl MUIIEBAPEHUS.
[IumeBapeHre B pOTOBOM MOJIOCTH, JKEITyAKE U KUledHUKe. CTpOeHHE OpraHOB NUILEBAPUTEIILHOTO TPAKTA U
MUIIEBAPUTEIBHBIX jkese3. Popma u GyHKIHH 3yOO0B.

[IumeBapurenbHble  (QepMEHTH POTOBOM  MOJOCTM UM Kenynka. llepeBapuBanume nmnumu B
JIBEHA/ILIATUIIEPCTHOM KHUIIKE (PepMEHTHl MOPKEITYAOYHOM JKENe3bl, poJib JKEIYd B IMHUIIEBAPEHUN).
BcaceiBanue nuratenbHbix BemiecTB. CTpoeHHe M (YHKIUMM TOHKOM M TOJCTOM KHUIIKH. ANNEHAUKC.
CumMrtomsl anneHauuuTa. Perynsnus nuiieBapeHus.

3aboneBaHre OPraHoOB MUIIEBAPEHUS U UX npoduiakTuka. [luranue u 310poBbe.

6. O0MeH BemiecTB U Hepruu (3 4)

[IpeBparienust 6enKoB, KUPOB U yriieBo10B. OOMEHHbIE TIpoliecChl B opranusme. [loarotToButenbHas u
3aKJIIOUUTENbHAs cTaauu oOMeHa. OOMEH BelIeCTB W DHEPIUHM B KIETKE: IJIaCTUYeCKUd OOMEeH H
SHEPreTUYecKnii 0OMeH. DHepro3arpaThl YeJOBEKa: OCHOBHOW M OOmMNA OOMEH. DHepreTuveckas eMKOCTh
nuu. OHepreTuyeckuil Oanmanc. OmnpeneneHue HopM nuTaHus. KauecTBeHHBIM cocTaB MHIM. 3HAaYeHHE
BUTaMUHOB. ['umno- u runepsutamuHossl A, Bl, C, D. BogopacTBopuMble U )KUPOPACTBOPUMBIE BUTAMUHBI.
Butamunbel u nenu nutaHus Buma. ABuTamuHO3bl: A ("kypunHas cinemnota"), Bl (6one3ns 6epu-6epu), C
(uunra), D (paxur). X npenynpexaeHue u JIedeHue.

7. MoueBblesMTeIbHAsA cucTema (2 4)

Ponb paznuuHbIX cuCTeM B yIaJICHUH HEHY)KHBIX BPEHBIX BEIIECTB, 00pa3yromuxcsi B opranusme. Posn
OpraHoB MOYEBBIJICNCHHS, X 3HaUeHHe. Ctpoenne u Gpynknuu nouyek. Heppon — dyHKIMOHaNbHAS eAMHUIA
nouyku. OOpa3oBaHWE TEPBUYHOM M KOHEYHOM MOYM. YJaJICHHWE KOHEYHOW MOYHM W3 OpraHu3Ma: poJib
MOYEYHOM JIOXaHKHU, MOYETOYHHKOB, MOUYEBOTO IMy3bIPS U MOYEHCIYCKaTelbHOTrO KaHana. [IpexynpexnaeHue
3a0oneBannii mouek. IluTbeBoil pexkuMm. 3HAYCHHWE BOJBI W MHHEPAIBHBIX COJIGW JIs OpTraHU3Ma.
['urnennyeckas OlleHKa MUTHEBOU BOJIBI.

8. Ko:xxa (3 4)

3HaYeHUE U CTPOCHHE KOXKHBIX TTOKPOBOB M CIIM3UCTHIX 000JI0YEK, 3aIIMIIAIONINX OPTraHU3M OT BHEITHUX
BO3ecTBUN. DYHKIIUK SMUACPMHCA, ACPMbl M THIIOACPMBI. BOJOCHI M1 HOI'TH — POTOBBIC MPHUAATKH KOXKH.
KosxHbIe perenTopsl, MOTOBBIE U CabHBIC JKeJie3bl. HapyIeHus: KOJKHBIX TIOKPOBOB M X NMPpUYUHBL. OKa3zaHHe
MEepBOM TIOMOIIM TPH OXKOTax W 0OMopokeHHsX. [ puOkoBbie 3a00neBaHUA KOXKU (CTPUTYIIUHA JIMIIAH,
YECOTKAa); MX MPEAyNpPeKISHUE M Mepbl 3aluThl OT 3apaxkeHus.TermooOpazoBaHue, TEIIOOTAaYa U
TEPMOPETYJIALHs Opranu3Ma. Pojib K0XKM B TEPMOPETYIIAIMU. 3aKkaiuBaHue opranu3ma. [lepBas momouis npu
TEIJIOBOM M COJTHEUHOM yapax.

9.DHI0KPUHHAasi U HepBHasi cucTrembl (6 1)

JXenessl BHeNIHeW, BHYTpEHHEHW W CMENIaHHOW cekpeunu. Poiib TOpMOHOB B OOMEHE BEIIECTB, POCTE U
pa3BuTHM opra€uzMa. ComMaTOTpOIHBIA TOPMOH TUNO(U3a, TOPMOHBI IIUTOBUIHOM Keye3bl. boiesnw,
CBSI3aHHBIE C TUMOQYHKIMEH (KapJUKOBOCTh) W ¢ runepyHkiuerd (rurantusM) runodusa. bonesnu
IIMTOBUIHOW Kene3bl: 0a3enoBa 00JI€3Hb, CIM3UCTBIA OTEK. ['OpPMOH MOKENTyJOYHON Kele3bl MHCYJIUH U
3a00JieBaHME CaxapHbIM AuabeToM. ['OpMOHBI HAAMOYEYHHUKOB, UX POJb B MPUCHOCOOJIEHUH OpraHu3Ma K
CTPECCOBBIM Harpy3kam.

10. Opranbl 4yBCTB. AHAJIM3aTOPBI (5 9)

@YHKIIMU OpPraHOB YYBCTB U aHaiIM3aTopoB. OIIylleHUs U BOCHpHUATHSA. B3auMOCBsA3b aHAIU3aTOpPOB B
OTpaX€HUH BHELIHETO MUPA.

Opran 3penus. [lonoxeHue a3 B uepere, BCIIOMOTraTeNbHBIN ammapar riaza. CtpoeHune U (QyHKIUU
000JI0YEK T1a3a U ero onTu4eckux cped. [lamoyku m KOMOOYKM ceTyaTKU. 3pUTENbHBIN aHanu3atop. Poib
TJIa3HBIX MBI B (QOPMHPOBAHUM 3PHUTEIBHBIX BOCHPUATHI. bBHHOKymsipHOE 3peHue. 3aboneBaHHEe H
MOBPEXKICHHE TJ1a3, npodunakTuka. [ urneHa 3peHus.

Opran cinyxa. IlomokeHne mupaMu BUCOYHBIX KocTel B depemne. CTpoeHHe u (DYHKIIUU HApPY>KHOTO,
cpenHero u BHyTpeHHero yxa. [lpenaBepue u ynutka. 3ByKONEpeHalOUMid M 3BYKOBOCHPUHUMAIOIIUI



anmapatbl yxa. CiayxoBoit ananuzarop. ['uruena cimyxa. Pacnpoctpanenne nHQEKIUH 10 CIIyXOBO# TpyOe B
CpeiHee yXo Kak OCIOXKHEeHHe aHruHbl, rpunma, OP3. boprba ¢ mrymom.

BectuOynsipublii anmapar — opran paBHoBecHs. OYHKIMN MENIOYKOB NPEAIBEPHs] BHYTPEHHETO yXa U
MOJYKPYKHBIX KaHAJIOB.

Opransbl ocsizanusi, 0OOHSHUS, BKyCa, UX aHAIM3AaTOPbL. B3anMOCBS3b OMYIICHUN — pe3yabTaT aHATUTHKO-
CUHTETHUYECKOH JIeATENBHOCTH KOPbI 00JIbIINX NOJIYIIapUH.

11. IloBenenue U BbICcIIAsS HEPBHAaS AeATEIbHOCTD (6 4)

Bpoxaennsie opmbl moBeneHUs: 6e€3ycI0BHBIE peduIeKChl, HHCTHHKTHI, 3anedarieHue. [IpuoOpereHnbie
(dbopMBbI IOBeZICHUs. Y CJIOBHBIE PE(IICKCH, TMHAMUYECKAN CTEPEOTHII, PACCYI0YHAS NS TEIBHOCTD.

Otkpeitne M.M. CeueHOBBIM IeHTpaibHOTO TopMokeHus. PaGorsr W.II. IlaBnoBa: oTKpbITHE
0€3yCIOBHOIO U YCIOBHOI'O TOPMOKEHHS, 3aKOH B3aHMHOM MHIYKIMHM BO30YKIEHHS — TOPMOXKEHMs. A.A.
VYxromckuil. OTKpbITHE SIBJIEHUS JOMUHAHTHL. buonoruueckue puTMbl: COH M €ro 3HadueHue, (aspl CHa,
CHOBH/JICHUSI.

OcoOeHHOCTH BBICIIEH HEPBHOU NEATENbHOCTH ueioBeKa. Peub M co3HaHue. DyHKIUU BHEUIHEH U
BHYTPEHHE peun. PedeBble LEHTpPhl W 3HAYEHUE S3BIKOBOM cCpeabl. Posib TpylnOBOW JAESATEIBHOCTH B
MOSIBJIEHUHM PEYM M OCO3HAHHBIX neiicTBuil.Ilo3HaBaTenbHbIE MPOLIECCHI: OLIYLICHUE, BOCIPUSATHE, HaMSTh,
BOOOpakeHue, MbllIeHne. Buapl namsty, npueMsl 3anioMuHanns. OCOOEHHOCTH MBIIIUIEHUS, €0 Pa3BUTHE.

Boas, smorun, BHEMaHue. AHanmu3 BojeBoro akra. Kagectso Boymm. dusnonornyeckas 0CHOBA SMOIUH.

Buumanue. HenpounsBonbHoe U mpou3BoJibHOE BHUMaHKe. CrocoObl MoiiepKaH!sl BHUMAHMSL.

N3menenune paborocrnocobHocTH, 6opbda ¢ yromsenneMm. Ctaauu paboToCOocOOHOCTH: BpabaThIBaHUE,
ycroiumBasi ~ paboTOCHOCOOHOCTh,  yromsieHue.  OpraHuzanusi  OTAbIXa  HA  pa3HbIX  CTaIusAX
pabotocrnocobHOCTH. Pexum mHs.

12.I1o10Bast cucrema. UnauBuayaabHoe pa3BuTue opranusma (5 4)

Ponb moJ0BBIX XpPOMOCOM B OIPEAEICHUH Pa3BUTHSI OpraHU3Ma JIM00 MO MYKCKOMY, JHOO0 MO KEHCKOMY
tumy. JKeHckas mojoBas (penpoAyKTHUBHas) cuctema. Pa3Butue sifliexneTku B (OJUIMKYJE, OBYIISIIHS,
MeHcTpyanus. Mykckas monoBasi cucrema. OOpa3oBaHume crmepMaro3ougoB. [lommonmm. ['uruena
MIPOMEKHOCTH.

HacneacrBennbie m BpokjaeHHBIC 3a0oseBanus. bonesnu, nepenarommecss mosioBbiM myrem (CITH/I,
cuuIuc, ToHOpes ).

Buyrpuyrtpobnoe paszBute. OmionoTBopeHHe, 00pa3oBaHUE 3apoibllia U IJI0Ja. 3akoH ['ekkens —
Miomiepa ¥ IpUYUHBI OTKJIIOHEHHS OT Hero. PazBurue opranusma nociue poxxaeHus. Mi3aMeHeHus:, CBS3aHHBIE C
nybeprarom. KanennapHslii, OMOJIOTHYECKHIT M COIIMANIbHBII BO3PACThI YeJIOBEKA.

Bnusinue HapKOreHHBIX BEUIECTB Ha 3[0pOBbE U Cyap0y uenoBeka. llcuxosormyeckue 0cOOEHHOCTU
JUYHOCTH: TEMIEPAMEHT, XapaKTep, HHTEPEChl, CKJIOHHOCTH, crmocoOHocTU. Ponb HacneACTBEHHOCTH U
MPHUOOPETEHHOTO OMBITA B PA3BUTUH CIIOCOOHOCTEH.

IInanupyemble pe3y/abTaThl
IIpenmeTHbie pe3yabTaThl:

Yuammecsi 10JI’KHbI 3HATH:

-METOJbl HAayK, N3Y4aIOIINX YEJIOBEKA,

-OCHOBHBIE JTallbl Pa3BUTHS HAYK, U3YYaAIOLIUX YEJIOBEKA,
-MECTO YE€JIOBEKA B CHCTEMATHUKE;

-OCHOBHBIE ATAIlbl ABOJIIOLIMHN YEJIOBEKA;

-4eJI0BEYECKUE Pachl;

-o011iee CTpOEHKE OpraHu3Ma YellOBEKa,;

-CTPOEHHE TKaHEH OpraHU3Ma YeJI0BEKa,

-pedIIeKTOPHYIO PETYIISAILMIO OPraHOB U CUCTEM OPraHU3Ma YeJIOBEKa;
-CTpOEHHE CKeJeTa ¥ MBI, UX (PyHKIHH;

-KOMIIOHEHTBI BHYTPEHHEN CpE/ibl OpraHu3Ma YeIOBEKa;
-3aIUTHBIE Oapbepbl OpraHu3Ma;



-IIpaBuUJia MEePeIUBAHUS KPOBH;
-Opraibl KPOBEHOCHOW M TUM(ATUIECKON CUCTEM, UX POJIb B OPraHU3ME;

-0 3a00JIEBaHUSX CEPIIa U COCYAOB U MX MPO(UIAKTHKE;

-CTpoeHHE U (PYHKIIMH OPTaHOB JIBIXaHUS;

-MEXaHU3MBbI BJI0OXa U BBIJIOXA;

-HEPBHYIO ¥ TYMOPAIBbHYIO PETYIISIUIO JIbIXaHMUS;

-CTpoeHHE U (QYHKIIMH MHIEBAPUTEIHLHON CUCTEMBI;

-TIUIIEBBIC MPOAYKTHI U MTUTATEIbHBIC BEIIECTBA, UX POJIb B 0OMEHE BEIIECTB;

-TpaBHJIa MPEAYIPEIKACHUS KETYI0IHO-KUIICYHBIX HWH(DEKINIA U TeIIbMHUHTO30B;

-00OMEH BEIIECTB ¥ YHEPTHU — OCHOBHOE CBOMCTBO BCEX JKUBBIX CYIIECTB;

-poJib GepMEHTOB B OOMEHE BEIIECTB;

-K1accu(UKaIio BUTAMUHOB;

-HOPMBI ¥ PEKUM MUTAHUS,

-Hapy’>KHbIE MIOKPOBBI TEJIa YEJIOBEKA,;

-CTpO€HHE U (QYHKIIMU KOXKU;

-OpraHbl MOYEBBIICITUTEILHON CUCTEMBI, UX CTPOCHHUE U (QYHKITUH;

-3200J1€BaHUS OPraHOB BBIIEIUTEIBHOW CUCTEMBI U CIIOCOOBI MX MPETYIPEKICHUS;

-CTPOEHUE HEPBHOM CUCTEMBI;

-COMAaTUYECKUN U BEr€TaTUBHBIN OTJEIbI HEPBHOM CUCTEMBI;

-aHAJIM3aTOPHI M OpraHbl YyBCTB, X 3HAUCHHE;

-BKJIaJ] OTEUECTBEHHBIX YUYEHBIX B pa3paOOTKy YUCHUS O BBHICIICH HEPBHOU JCSITEIHHOCTH,

-0COOEHHOCTH BBICIIEH HEPBHOMU AESITETLHOCTH YEIOBEKA;

-)KeJIe3bl BHEIIHEW, BHYTPEHHEW M CMEIIAHHOW CEKPELINH:

-B3aMMO/ICUCTBUE HEPBHOW W I'yMOPAJIBHOW PETYISALUN;

-)KU3HEHHBIE ITUKITBI OPTaHU3MOB;

-MYXCKYIO 1 )KEHCKYIO ITOJIOBYIO CHUCTEMBI;

-HaClIe/ICTBEHHbIE U BPOXKJIEHHBbIE 3a00JeBaHMs U 3a00JIeBaHUS, MEPEAAIONINECS IMOJOBBIM MyTEM, a TaKXKe
Mepbl UX MPOPUIAKTUKH.

Yuamuecst 10/15KHbI YMETh:

-BBLIEIATH clienupuyeckie 0COOEHHOCTH YelloBeKa Kak OMOCOIMATbHOIO CYIIECTBa,

-00BSCHATH MECTO U POJIb YEJIOBEKA B MPUPOJIE;

-OIPEJENISTh YEPThI CXOACTBA U PA3JINYHUS YEIOBEKA U )KUBOTHBIX;

-JI0Ka3bIBaTh HECOCTOSITENIBHOCTh PACUCTCKUX B3TJI0B O MPEUMYILECTBAX OJHUX pac Nepes ApyrumMu;
-BBLJICJISITH CYILIECTBEHHBIEC IPU3HAKK OpraHU3Ma YeJIoBeKa, 0COOEHHOCTH ero OMOJIOTHYECKON MPUPOIbL;
-HaOJII0AATh U OMKCHIBAThH KJIETKU M TKAHU Ha TOTOBBIX MUKPOIIpENaparax;

-BBLJICJISITh CYILIECTBEHHBIC MPU3HAKU IMPOLECCOB PEIEKTOPHON PETyJsSUHN >KU3HEAEATEIbHOCTH OpraHu3ma
YEJI0BEKa;

-00BSCHATH OCOOEHHOCTH CTPOEHHSI CKEJleTa YeJI0BEKa,

-pacno3HaBaTh Ha HATJISIIHBIX TOCOOUSIX KOCTH CKeJIeTa KOHEUHOCTEH U UX TOSICOB;

-0Ka3bIBaTh MEPBYIO MOMOIIIb MIPU YIINOAX, MepeIoMax KOCTEH U BhIBHXaX CyCTABOB;

-BBISIBJIATH B3aMMOCBSI3b MEXK]Ly OCOOEHHOCTSMU CTPOEHUS KJIETOK KPOBH U UX (DYHKIUSMU;

-IIPOBOIUTH HAOJIOZCHHUE U OTHCAaHKE KJIETOK KPOBU Ha TOTOBBIX MUKpOIIpEnaparax;

-00BSCHATH CTPOCHUE U POJIb KPOBEHOCHOM M TUM(ATUUECKOMN CHCTEM;

-BBIJICJISITH OCOOEHHOCTH CTPOCHHS COCYIMCTON CUCTEMBI U IBXKEHHUS KPOBHU IO COCYIIaM;

-U3MEPATH IIyJIbC U KPOBSIHOE JIaBIICHUE;

-BBIJICJISITH CYILIECTBEHHBIE MPU3HAKU MPOIIECCOB JIBIXaHHS U Ta3000MeHa;

-OKa3blBaTh MEPBYIO IOMONIIb MIPH OTPABJIECHUM YrapHbIM Ta30M, CIACEHUHM YTOMAOUIETO, NPOCTYIHBIX
3a00JIeBaHUSIX;

- BBIJIETISITH CYILIECTBEHHBIE MPU3HAKU MTPOLIECCOB MUTAHUS U MUILIEBAPEHNUS;

-TIPUBOJNTH JIOKA3aTeNbCTBA (apryMEHTHPOBATh) HEOOXOJUMOCTH COOMIOACHHUS Mep MPOPUITAKTHKU
HapyIIeHuid paboThl MUIIEBAPUTEITHHON CUCTEMBI;

-BBIJICJISITH CYILIECTBEHHBIC MPU3HAKA 0OMEHa BEIIECTB U MPEBPAICHUI SHEPTUU B OPraHU3Me YEeIIOBEKa;
-00BSCHATH POJIb BUTAMUHOB B OPraHU3ME YEIIOBEKa;

--TIPUBOJIUTH JIOKA3aTENbCTBA (apryMeHTaIusl) HEOOXOUMOCTH COOMIOJCHHSI Mep MPOQPHUIAKTUKH HAPYIICHHHA
pa3BUTHUS aBUTAMHHO30B;

-BBIACIIATH CYIIECTBEHHbIE MPU3HAKU IOKPOBOB TEJA, TEPMOPETYIISALNH;

-OKa3bIBaTh MEPBYIO MOMOIIH MIPH TEIUIOBOM U COJIHEYHOM yJape, 0KOraxX, 0OMOPOKEHHUSAX, TPaBMaxX KOKHOTO
MOKPOBA;



-00BACHATH 3HAUCHHE HEPBHOW CUCTEMBI B PETYIAIMU MIPOLIECCOB KUZHEACATEILHOCTH;

-00BACHATH BIMSHHUE OTJEIIOB HEPBHOM CUCTEMBI Ha JICATEIbHOCTh OPTaHOB;

-BBIJICTISATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS U (YHKIIMOHHUPOBAHUS OPTAHOB YYBCTB;

-BBIJICJISITH CYILIECTBEHHbIE 0COOEHHOCTHU NIOBEIEHUS U IICUXUKHU YEJIOBEKA;

-00BACHATH POJIb 00YUEHHS U BOCIIMTAHHSI B PAa3BUTUU NIOBEJCHUS U IICUXUKU YEJIOBEKA;

-XapaKTepU30BaTh OCOOCHHOCTH BICUICH HEPBHOM JEITEIHHOCTH YEJIOBEKA U POJIb PEYH B PA3BUTUU YEIIOBEKA;

-BBIJICIISTH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS U (PYHKIIMOHUPOBAHUS OPTAaHOB SHAOKPUHHON CHCTEMBI;
MeranpeaMeTrHblie pe3yabTaThl

Yuawueca oonscnot ymemn:

-paboTath C y9eOHUKOM U JIOTIOJTHUTEILHOW JTUTEPATYPOH.

-CpaBHHBATH KJIETKH, TKAHU OPraHu3Ma 4eJIOBEKa M JIeIaTh BEIBOIBI HA OCHOBE CPaBHEHHUS;

-TIPOBOJIUTH OMOJIOTUYECKHUE UCCIICIOBAHUS | JICJIaTh BBIBOJIBI HA OCHOBE TIOJYICHHBIX PE3YIIbTATOB.

- paboTtath ¢ yueOHUKOM U JIOTIOJIHUTEILHOM JINTEPATypOil.
-CpaBHHBATH KJIETKH, TKAHU OPraHU3Ma YeJIOBeKa ¥ JIeaTh BHIBOIBI HA OCHOBE CPaBHEHHUS;
-IIPOBOJTUTH OMOJIOTHYECKUE UCCIICIOBAHMS 1 JeJIaTh BBIBOJIBI HA OCHOBE TIOJYYCHHBIX — PE3YJIbTaTOB

- YCTaHaBJIMBATh MPUUMHHO-CJIEJICTBEHHBIE CBSI3U MEXK/y CTPOSHHUEM aHAJIM3aTOpa U BBIOJIHAEMON UM
GbyHKIMEH;

— MPOBOJIUTH OMOJIOTUYECKUE UCCIIEA0BAHUA U JAeaTh BHIBOJAbI HA OCHOBE MOJYUYEHHBIX Pe3yIbTaTOB
JInyHOCTHBIE pPe3yJIbTAThI:

3HaHHME OCHOBHBIX ITPUHIIUIIOB U MPABUJI OTHOLIEHUS K KHUBOM MPUPO/JIE, OCHOB 310pOBOTO 00pa3
KHU3HU U 3[J0pOBbecOeperarnux TeXHOIOTHil;
peayinzainusi yCTaHOBOK 3/I0pOBOTO 00pasa *KHU3HU;

chOpMUPOBAHHOCTH MMO3HABATENBFHBIX HHTEPECOB U MOTHBOB, HAMPABICHHBIX HAa U3YUYEHUE )KUBOUIIPUPOIBL;
MHTEJUIEKTYaJIbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH PACCYK/ICHUS, aHAIU3UPOBATh,

CpaBHHBATb, JIEJIaTh BBIBOJBI U JP.); ICTETUUYECKOTO OTHOIICHUS K KUBBIM OOBEKTaM.

BOCITUTAHHE Y YYaIIUXCA YyBCTBA FOPJOCTHU 32 POCCUICKYIO OMOIOTHUYECKYIO HAYKY;

coOroAaTh MpaBuia MOBEACHUS B IPUPOJIE;

MMOHMMAaHKHE OCHOBHBIX ()aKTOPOB, ONPEAEISIONIUX B3aUMOOTHOLIICHHSI YEI0OBEKa U ITPUPO/IBI;
YMEHHE YYaIIMMHUCS PEeaTn30BbIBATH TEOPETHUECKHE MO3HAHMS HA MIPAKTHKE;

MOHUMAaHKE YYaIlIUMHUCS [IEHHOCTH 3JI0POBOTO U 6€30MacHOro 00pasa K13HU;

MPU3HAHUE YYALTUMUCS [IEHHOCTH JKU3HH BO BCeX €€ MPOSBICHHUIX U HEOOXOAUMOCTH
OTBETCTBEHHOTO, OEPEKHOTO OTHOIIIEHUS K OKPYXKAIOIIEH CpeIe;

OCO3HAaHHE 3HAYCHHS CEMbU B )KU3HU YeJIOBEKa U OOIIECTBA;

TOTOBHOCTh U CLIOCOOHOCTH YUalIuXcs MPUHUMATh LIEHHOCTH CEMEHHOM KU3HU;

YBOXKUTEIHHOE U 3a00TIMBOE OTHOIICHHE K YIEHAM CBOEH CeMbU;

MMOHUMAaHKe 3HAUYEHUSI 00yUIEeHHUsI TSl TOBCETHEBHOW KU3HU M OCO3HAHHOTO BBIOOpa mpodeccuu;
MIPOBEJICHUE YJaIUMUCS PabOTHI Ha/l OMIMOKAaMU JIJIsi BHECEHUSI KOPPEKTUB B YCBaWBAaEeMbIE 3HAHMS,
KPUTUYHOE OTHOIIEHUE K CBOMM IMOCTYIKaM, OCO3HAHNE OTBETCTBEHHOCTH 3a UX MOCJIEACTBUS;
YMEHHE CIYIIATh U CIBIIIATH IPYroe MHEHHE, BECTH IUCKYCCHIO, ONIEPUPOBAThH (haKTaMH Kak
JI0Ka3aTesIbCTBa, TAK U JJIsl OPOBEPKEHUS CYIIECTBYIOIIETO MHEHUSI.



Hcnoab30BaTh NpUOOpeTeHHbIE 3HAHUSI M YMEHUS] B NMPAKTHYECKOI [1eATeJbHOCTH U TNOBCeIHEBHOI
JKU3HU JUTS: M3YYEHUs OpraHu3Ma B COOCTBEHHOH >KM3HM JUIS TpOBENEHHS HAOMIONEHWH 3a COCTOSIHHEM
COOCTBEHHOTO OpraHu3Ma; COONIOeHHS Mep NpOoHIAKTUKM TpaBMaTu3Mma, Hapymenus ocanku, CIIM/la,
MHQEKIIMOHHBIX U MPOCTYIHBIX 3a00JeBaHUi; MPOPUIAKTUKY 3a00J€BaHUN OTIOPHO-/IBUTATEIbHON CHCTEMBI;
OKa3aHMs MEPBOI MOMOIIM IPY TPaBMax, OTPABJICHUU YrapHBIM Ia30M U IIPY CIACEHUH YTOMAOIIETO.

TemaTuveckoe IIIAHUPOBAHUE.

Ne
n/n Haszsanmue pa3zjena KoJ1. ypoKos
1. OO0t 0030p. Opranusm yenoBeka.
2. OmnopHo-/BUTATEIbHAS CHCTEMA. 9
3. KpoBenocnascucrema. BHyTpeHHs s 9
cpeia opraHmu3Ma.
4 JlpixaTenpHasi cucTeMa. 7
5 [TumeBapuTenbHas cucrema. 8
6. OOMeEH BeIeCTB ¥ SHEPTHH. 3
7 MoueBblIeTUTeIbHAS CHCTEMA. 2
8 Koxa. 3
9 OHJOKpPUHHAs ¥ HEPBHAs CUCTEMBI. 6
10. Opranbl 4yBCTB. AHAJIM3ATOPBHI. 5
11. IloBenenme demoBeka W BBICIIAA 6
HEpPBHAs JCATEIBHOCTb.
12. [TonoBast cucrema. MHauBHIyambpHOE 5
pa3BUTHE OpraHU3Ma.

Hroro 68 yacos

KasennapHo — TemaTuueckoe IJIaHUPOBaHUE.

Ne KouJ. Iaanup. |Jarta npoBeaeH.
n/n 4acoB aTa
Tema ypoka

1.001mwuii 0030p opranusma 4esnoseka (5 4)

1. Hayku, nzyyaromue opraHnusm yenoBeka. 1
Mecto yenoBeka B JKMBOW IPUPOJIE.

2. CrpoeHune, XUMHYECKUI 1
COCTaB U
KHU3HEIEATENbHOCTh KIIETKH.

3 Tkanu opraHu3Ma 4ejaoBeKa. 1

4. OO11ast XxapaKTepUCTHKA CUCTEM 1

OpraHoB OpraHu3Ma 4ejoBeka. Perynsanus
paboThI BHYTPEHHUX OPraHOB.

5. O06001eHne 3HaHUH TI0 TEME: 1
«O0mmit 0630p opraHm3Ma 4eIoBeKay




2. OnopHo-aBUraTeJbHas cucrema (9 4)

6. CrtpoeHue, COCTaB U THITHI COSAMHCHHUS 1
KOCTEH.
1. Ckener rojioBbl ¥ TYJIOBHIIIA. 1
8. Ckener KOHEYHOCTEH. 1
9. [TepBast TOMOIIIb P TTOBPEKACHUIX 1
OTIOPHO - IBUTATEILHOW CHCTEMBI.
10. | Ctpoenue, OCHOBHBIE TUIIBI M TPYIIIIBI 1
MBIIIII]
11. PaboTa mprmr. 1
12. | HapymuieHus OCaHKH M TIOCKOCTOIIHE 1
13 PasButHe onopHO-ABUTraTENILHON 1
CUCTEMBI
14. O600mmenue Teme: «OnopHo-aBuraTenbpHas | 1
CUCTEMaY.
3. KpoBenocHas cucrema. BHyrpennsisi cpeaa opranusma (9 u)
15. 3HadYeHHE KPOBH U €€ COCTaB 1
16. | UmmyHwHTET. 1
17. TkaneBast coBMecTuMOCTh. [lepennBanue 1
KpPOBH.
18. Cepare. Kpyru kpoBooOparnieHusl. 1
19. | JABwxenne nuMdol 1
20. | JIBmwxeHHE KPOBH IO COCYIaM. 1
21. | Perymsmus paGoThl OpraHoB KPOBEHOCHOM 1
CUCTEMBI.
22. 3a00seBaHUs KPOBEHOCHOMW CHUCTEMBI. 1
23. | IlepBas momoIIs Mpu KPOBOTCUCHUSX. 1
4. ipixaTejibHasa cucrema (7 4)
24, 3HaueHue NbIXaTeIbHOW CUCTEMEI. 1
Opransl IpIXaHUS.
25. Ctpoenue nerkux. ['a3000MeH B JIETKUX U 1
TKaHSX.
26. JIpIxaTelnbHbIC ABKCHUS. 1
27. Perymsiius npixanus. 1
28. 3a0o0JieBaHus OBIXATEIHHON CUCTEMBL 1
29. | IlepBas nmomoIik Npu NOBPEXKACHUU 1
JIBIXaTeTIbHBIX OPTaHOB.
30. [ Ob6o6meHue 3HaHU# O TeMaMm: 1
«KpoBenocHas cucrema. BHyTpeHHsIsI
cpena opranusmay, «JlprxareiapHas
CUCTEMAY.
5. lIumeBapureabHas cucrema (8 1)
31. [3HayeHME MUIIN U €€ COCTaB 1




1

33. 3yOsI 1

34. | [lumeBapenue B pOTOBOW MOJOCTH 1
U JKeTy/IKe

35. | [lumeBapeHue B KUILICYHUKE 1

36. | Perymsanus numeBapenus. [ uruena 1
NUTaHWA. 3HAYEHUE UMM U €€ COCTaB

37. | 3aboneBaHus OPraHOB MHUIICBAPEHHS 1

38. | O6o0meHme 3HaHUIT 110 TeMe 1
«[TumeBapuTenpHas CUCTEMa»

6. O0men BewecTB M 3Hepruu (3 4)

39. | OOMeHHBIE TPOIIECCHI B OPTaHU3ME 1

40. | Hopmbl muTaHwmsL. 1

41. Buramunsl. 1

7. MoueBblIe/IUTE/IbHAA cucTeMa (2 1)

42. Crtpoenue u GyHKITUH TTOYCK. 1

43. | 3aboyieBaHUS OPraHOB MOYEBBIICICHUSI. 1
[IntbeBoit pexum

8. Koxka (3 u)

44, 3Ha4YCHHUE KOKH U €€ CTPOCHHE. 1

45. 3a00seBaHUs KOKHBIX TIOKPOBOB U 1
MTOBPEXKICHUS KOXKH.

46. | Ponb koxu B 1
Teroperyisaunu. 3akanusanue. OkazaHue
MIEPBOI MOMOIIY NP TEIIOBOM U
COJIHEYHOM yJiapax

9. JHIOKPUHHAS W HepBHasi cucTeMbl (6 1)

47, JKenesbl 1 pojib TOPMOHOB B OPTaHHU3ME. 1

48. Ponbs ropmoHOB B 0OMeHe BemiecTB ,pocte u | 1
Pa3BUTHUU OPTaHU3MOB

49. 3HaueHue, CTpoeHue U PyHKIHUS 1
HEPBHOM CHUCTEMBL.

50. ABTOHOMHBIH OTJIE]I HEPBHOW CHCTEMBI. 1
HeiiporopmonanesHast perysmus.

51. CnuHHOM MO3T. 1

52. | I'onoBHO# MO3T 1

10. Opranb! 4yBCcTB. AHAJIM3ATOPBI (5 9)

53. | [IpuHuun paboTsl OPraHOB UYBCTB 1
Y aHAJIU3aTOPOB.

54. | Opras 3peHus 1 3pUTEIbHBIN aHATU3aTOP. 1

55. | 3a0osieBaHMs ¥ OBPEKICHUS OPTaHOB 1
3peHHs

56. | Opransl ciyxa, paBHOBECHUS U UX 1
aHAIIN3aTOPbI

o7, Oprasnb! ocsizanusi, 000HSIHUS UBKYyca 1




11. IloBeneHue u BbICIIASI HEPBHAS AeATEIbHOCTD (6 4)

58. | Bpoxnaéunsie (hopMbl IOBECHUS 1
59. | [IpuobGperénnbie GopMbl HOBEICHHUS 1
60 3aKOHOMEPHOCTH padOThI TOJIOBHOTO 1
Mo3ra
61. | buomornyeckue putmbl. COH U €r0 1
3HaueHue. CloxHas cuxuyeckas
NESATeIbHOCTD: PeUb, MaMSTh, MBIIIICHUE
62. | Perymsamus moBeneHus 1
63. | Pexwum gus. PaboTocnocoOHOCTS. 1
12.1Tos10Bas cucrema. UnauBuayajibHoe pa3BuTue opranusma (5 4)
64. | [lomoBas cuctema 4eaoBeKa. 1
65. 3a0oyieBaHKs HACIEACTBEHHEIE, 1
BPOXIEHHBIE, TIEPEIAIOIIAECS
IIOJIOBBIM ITyTEM.
66. | Pa3Butme opraHu3ma degoBeKa. 1
67. | O Bpeme HAPKOTCHHBIX BEIIECTB. 1

68.

TIcuxomornueckme 0COOEHHOCTH JTUCHOCTH 1
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IHosicHuTEe ILHASA 3aIIMCKA
Paboyas mporpamma no 6uonoruu GopMHUpYeTCs ¢ y4eToM paboueii MporpaMMbl BOCTIUTAHHS

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPAMMBI TI0 OMOJIOTHN  PEANHU3YIOTCSA Yepe3 OCHOBHBIC
HaIpaBJIEHUs BOCHUTATEIbHOU JESITEIbHOCTHU:

1. I'paxknanckoe BocuTanue (0CO3HAHNUE POCCUMCKOM IpaskIaHCKOM UJIEHTUYHOCTH
(marpuotusma, yBaxkeHus: K OTe4ecTBy, K IPOIUIOMY U HACTOSIIIEMY MHOTOHAIIMOHAILHOTO
Hapoja Poccun, uyBcTBa OTBETCTBEHHOCTH U Jloiira nepesa Poaunoit)

2. [latproTyeckoe BOCIUTAHUE - OCO3HAHHE POCCUNCKOM rpaskJaHCKOM MJIEHTUYHOCTH B

MOJIUKYJIBTYPHOM U MHOTOKOH(pecCHOHaIbHOMOOIIIECTBE; TPOSIBIIEHNE UHTEpECa K ITO3HAHUIO
MIPUPO/IbI, HaceNIeHUs], X03siicTBa Poccuu, pernoHoB U cBoero kpas, HapoJoB Poccun; ieHHOCTHOE
OTHOIIEHHE K JJOCTHKEHUSIM cBoel PoMHbI — IMBUIM3allMOHHOMY BKiIany Poccum.

3. JIlyXOBHO-HpPaBCTBEHHOE BOCIIUTAHUE - OPUEHTALMsI HA MOPAJIbHBIE IEHHOCTH U HOPMBI B
CI/ITyaI_[I/ISIX HpaBCTBeHHOFO BBI60pa; TOTOBHOCTH OLICHUBATH CBOE IIOBCACHUC U HOCTYHKI/I, a TAKXE
ITOBEJICHUE U NIOCTYIKH JIPYTUX JIFOAEH C MO3UIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEICTBHI JIJIs1 OKPYXKAIOIIEH CPeIbl; pa3BUBATh CIIOCOOHOCTH PEIIaTh MOPaIbHBIC
poOJIeMBbI Ha OCHOBE JIMYHOCTHOTO BBIOOpA C OTIOPOM Ha HPAaBCTBEHHBIC IIEHHOCTH M TIPUHSTHIC B
pOCCUCKOM 00IIeCTBE MpaBHIa U HOPMBI TIOBEJACHUS C yUETOM OCO3HAHUS MTOCIICICTBUM ISt
OKpYKarollen Cpeibl.

4. DCTeTUYECKOro BOCIIUTAHUS: BOCIPUUMYMUBOCTE K Pa3HBIM TPATUIMSAM CBOETO U APYTUX
HapOJI0B, MOHUMAaHHUE POJIH STHUUECKUX KYJIbTYPHBIX TPAIUIUI; IECHHOCTHOTO OTHOIIEHHMSI K
MIPUPOJIE U KYJAbTYpE CBOEH CTpaHbl, CBOEH MOl pOJAUHBL; IPUPOJIE U KYIbTYPE IPYTHX PETUOHOB
U CTpaH Mupa, o0bekTaM BceMupHOro KyJapTypHOTO HAacleaus YeI0BeYecTBa.

5. ®uznyeckoe BocnuTanue, GopMUPOBAHUE KYJIbTYPHI 3J0POBbSI U SMOLIMOHAIBHOTO
O5aromnoJyyuus - 0CO3HaHUE [IECHHOCTH JKU3HU; OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3[I0POBBIO U
YCTaHOBKA Ha 3/I0pPOBBI 00pa3 ®U3HU (3A0POBOE MUTAHUE, COOIIIO/ICHUE TUTHEHUYECKUX MPaBu,
cOamaHCHUPOBAHHBIN PEXKUM 3aHATUN U OTIbIXA, pEryasipHas pu3ndeckas akTUBHOCTD);
coOroieHre paBmil 0€30MacCHOCTH B IPUPOJIE; HABBIKOB OE30MMaCHOTO TOBECHHS B HHTEPHET-
cpene.

6. pr,Z[OBOC BOCIIMTAHUC YCTAaHOBKA Ha dKTUBHOC Y4AaCTHC B PCHICHUU ITPAKTHYICCKUX 3a1a4 (B
paMKax CEMbHU, LIKOJIbI, TOPOJa, Kpaﬂ) TEXHOJOTMYECKON U COIMaIbHOM HaIIpaBJICHHOCTHU,
CIIOCOOHOCTH HHUIIUHNPOBATD, IINIAHUPOBATH U CAMOCTOSATCIIBHO BBITIOJHATE TAKOTO poaa
ACATCIBHOCTD.

7. DKOJIOTUYECKOE BOCIIMTAHUE OPUEHTALIMS Ha IPUMEHEHHE reorpadpuyeckux 3HaHUM A1
peleHus 3a/1a4 B 00JIaCTH OKPYKaIOLIeH cpe/ibl, INTaHUPOBAHUS MOCTYIIKOB U OLIEHKU UX
BO3MOJKHBIX ITOCIIEICTBUH JUIsSl OKpY’KalOIIel Cpeibl; 0CO3HaHUE II00aIbHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH WX pelleHHsl; aKTUBHOE HEeNPUsATHE JeHCTBUH, TPUHOCSIIUX
BpE/l OKPYXKAIOLIEH cpesie.

8. I_IeHHOCTI/I HAaYYHOT'O MMO3HAaHUsS- OPUCHTALUA B ACATCIIbHOCTH HAa COBPEMCHHYIO CUCTEMY
HAaYYHBIX HpeI[CTaBJ'ICHI/Iﬁ FCOFpa(I)I/I‘-IGCKI/IX HayK 00 OCHOBHBIX 3aKOHOMCPHOCTAIX pa3BUTUA



MIPUPOJIBI ¥ OOIIECTBA, O B3AaMMOCBSI3SIX YeIIOBEKA C MPUPOTHON U COLUATBHON CPEI0if; OBIaICHUE
YUTATENBCKOM KYJIBTYPOU KaK CPEACTBOM IIO3HAHUA MUpPA Ul IPUMEHEHHUS Pa3JInYHbIX
MCTOYHUKOB Teorpaduyeckoid HHPOPMaIUK NP PEIICHUN TT03HABATEIBHBIX U MPAKTUKO-
OPUEHTHPOBAHHEIX 3a7a4.

Conep:kanue y4yeOHOro mpeaMera
Tema 1. O01Iue 3aKOHOMEPHOCTH KU3HH (54 )

«buonorus — Hayka o )kuBOM Mupe»buonorus — Hayka, ccieayonas Ku3Hb. M3ydenue
MIPHUPOJIBI B 00ECTIEYeHNH BBKMBAHMUS JIFOJIEH Ha 3emiie. BHOJIOTHsT — cucTeMa pa3HbIX
Oouonoruueckux odnacreil Hayku. Posib OnMosiorny B mpakTUUECKOM 1eATeIbHOCTH JIFOIEH.

«MeTo/1b1 OMOJIOTUYECKUX UCCIIeI0OBaHUN»METO 1l U3y4eHUsI )KUBBIX OPraHU3MOB:
HaOJII0/IeHUEe, U3MEPEHNE, CPAaBHEHUE, OIIMCAHUE, SIKCIIEPUMEHT, MoJenupoBanue. [Ipasuia
paboThl B KaOMHETE OUOJIOTUU ¢ OMOJIOTMYECKUMHU IPUOOpaMy U MHCTPYMEHTaMHU.

<<O6HH/IG CBOMCTBA KHUBBIX OpFaHI/ISMOB))OTJ'H/I‘-II/ITGJ'H)HBIC IMPU3HAKHA )KUBOTO U HE)KHUBOTO:
XUMUYECKUN COCTaB, KIIETOYHOE CTPOEHUE, 0OMEH BEIIECTB, pa3MHOKEHHE, HACIIEICTBEHHOCTD,
U3MEHYUBOCTDB, POCT, pa3BUTHUEC, PA3APAKUMOCTD. B3anMocBsI3b JKUBBIX OpraHusMoOB 1
«Muoroo6pazue Gopm xu3HI»Cpepl )KU3HN Ha 3eMiIe 1 MHOTOOOpa3ne UX OpraHu3MOB.
Knerounoe pazHooOpa3ue opraHu3MoB U UX apcTBa. Bupycel — HekseTouHas Gopma xKU3HU.
PaznooOpaszue Guocuctem, oToOpaxkaroiiee CTPYKTYpHbIE YPOBHHU OpraHU3AINH
#u3HU.O00011eHre U cucTeMaTu3alus 3HaHui 1o Teme «O01ue 3aKOHOMEPHOCTH KUZHU

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

«MHoroo06pa3zue knetok»O0001IeHne paHee H3YUeHHOTo MaTepraia. MHoroo0Opasue TUIIOB
KJIETOK: CBOOOJHOKHUBYIIMEOOpa3yIOUIie TKaHH, IPOKAPUOTHI, 3YKapHOThl. Pojb yu€HBIX B
M3Yy4YeHUU KIeTKU./labopamopuas paboma Ne 1 «MHorooOpasue KIeTok sykapuot. CpaBHEHHE
PACTUTENBHBIX U )KUBOTHBIX KIETOK»«XUMHUYECKHE BellecTBa B KiieTke»O00011eHue panee
M3y4eHHOro mMatepuaia. OcCOOEHHOCTH XMMHUYECKOTIO COCTaBa KUBOU KIIETKUETO CXOACTBO Y
pa3HbIX TUNOB KiIeTOK. Heoprannyeckue u opraHnnueckue Beuiectsa kieTku. Couepikanue
BO/Ibl, MUHEPAIBbHBIX COJICH, YTIIEBOJIOB, JIUIH/IOB, OCIIKOB B KJIeTKE U opranusme. Ux QpyHkuun
B JKU3HEJEATENbHOCTH KIETKU.«CTpoeHne KIeTKM»CTPYKTYpHBIE YaCTH KJIETKH: MeMOpaHa,
SJIPO, UTOIIa3Ma C OPraHOMIaMU M BKITFOUEHUAMU. «OpraHouIbl KIETKU U UX
byHkn»MeMOpaHHbIe U HEMEMOpPaHHbIE OPraHOU/IbI, OTIMYUTEIbHBIE 0COOEHHOCTH UX
cTpoeHus npyHkunu.«OOMeH BEUIeCTB — OCHOBA CYIlIeCTBOBaHUS KieTKu»IlonsaTue o0
oOMeHe BeIIeCTB KaKk COBOKYITHOCTH OMOXMMHYECKUX PEaKIUui, 00ECTIeunBaIOIINX
KU3ZHEJEATENIbHOCTh KIIETKU. 3HAUEHUE aCCHMUIISIINU U TUCCUMILIALINY B KIeTke. PaBHOBecue
HHEPreTHYECKOTO COCTOSHUS KIETKH — o0ecreueHue e€ HopMaabHOTO
¢dbyHkronupoBanus.«brocunTes 6enka B xxuBoi KieTkenlloHsTHE 0 GMocHHTE3e. DTarnbl
cUHTe3a OemnKka B KIeTKe. Poib HYKJIEMHOBBIX KHCIOT U pUOOCOM B OMOCHHTE3E
6enkoB.«buocuntes yriaeBonoB — GotocunTe3nllonsaTue o hoTocuHTE3E Kak mpoiecce
CO3/aHUs YTIIEBOIOB B )KMBOU KIeTKe. J[Be ctaauu (oTOCHHTE3a: CBETOBAsI M TEMHOBAsI.
YcnoBust mpotekanus (pOTOCHHTE3a U €ro 3HaUeHue s MpUpoIsl. «OdecnevueHrne KIeToK
sHepruein[ loHsTHE 0 KJIETOYHOM JIBIXaHUH KaK O TIpoIlecce 00ecTeueH s KIeTKH SHepTruei.
CTa uuKIeTOYHOTO JAbIXaHUs: OeCKUCIOpoaHas ((epMEeHTATHBHAS, WU TIIUKOIU3) U



KUCIO0POIHAsL. POIb MUTOXOHAPHI B KIIETOYHOM JbIXaHUU.«Pa3MHOKEHHUE KIETKHU U €€
KU3HEHHBIN HUKI»Pa3MHOKEHUE KIETKHU MyTEM JIeIeHNs — 00I1iee CBOMCTBO KIETOK
OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OpraHu3MoB. KileTouHoe Jiefenne y npokapuor —
JICJIEHUE KJIETKHU HaaBoe. Jlenenue KieTku y aykapuoT. Murto3. ®a3el Muto3a. JKU3HEHHBIUKII
KJIeTKU: nHTepdaza, MuUTO3. PazeneHue KIeTOYHOTO COIEP)KIUMOT0 Ha JIBE IOYEPHHUE KIICTKH



Tema 3. 3ak0oHOMEpPHOCTH KM3HU HA OPraHU3MeHHOM ypoBHe (17 4)

«Opranusm — OTKpbITas )KuBas cucreMa (Ouocucrema)»Opranusm Kak *KUBasi CUCTEMA.
KoMIOHEHTBI CUCTEMBI, X B3aUMO/ICHCTBHE, 00ECIIEUNBAIOIIEE LIETIOCTHOCTh OMOCHCTEMBI
«opranuzmy». Perymnsius nporeccoB B ouocucreme.«bakrepun u BupyceinPaznoobpasue hopm
OpraHU3MOB: OJTHOKJIETOUHBIE, MHOTOKJIETOUYHbIE U HEKJIETOUHbIE. bakTepun Kak
OJTHOKJICTOYHBIE JIOS/IEPHBIC OPraHu3Mbl. BUPYCHI Kak HEKIIETOYHAs (hopMa KU3HU.
OTtnuuuTenbHbIe 0COOEHHOCTH OaKTepuil M BUPYCOB. 3HaUeHHE OAaKTEpUil U BUPYCOB B
npupoe.«PacTurenbHbI Oprauu3M U ero 0coo0eHHOCTU»] 1aBHbIE CBOMCTBA PACTEHUI:
aBTOTPO(HOCTh, HECTIOCOOHOCTH K AKTHBHOMY TI€PEIBUKCHUIO, PA3MEIICHNE OCHOBHBIX
yacTeil — KOpHs U mobera — B IBYX pa3HbIX cpefax. OcOOEHHOCTH paCTUTEILHOM KIETKHU:
MIPUHAIEKHOCTh K 9YKapuoTaM, HAJIMYKME KJIETOUYHOW CTEHKH, TUIACTUAKPYITHBIX BaKyoJIeH.
CriocoObl pa3MHOKEHUsI pacTeHUM: 10JI0BOE U Oecriosioe. OcCOOEHHOCTH MOJI0BOTO
pa3MHOkeHUsL. Tubl 6ecrosoro pa3MHOKEHUS: BETr€TaTUBHOE, CIIOPaMU, JIEJICHUEM KIIETKU
HagBoe. «MHorooOpa3ue pacTeHuil 1 3HadeHue B mpupoae» O6o0IieHrne paHee H3y4eHHOTO
Marepuaia. MHOrooOpasue pacTeHHil: CIOPOBbIE U ceMeHHbIe.OCOOEHHOCTH CTIOPOBBIX
pacTeHuii: BOJOpocieil, MOXOBUIHBIX, MAIOPOTHUKOB, XBOILEH UIJIAYHOB; CEMEHHBIX
PacTeHMIi: TOJIOCEMEHHBIX U IIBETKOBBIX (MOKpbhIToceMeHHbIX). Kitacceiotnena L{BeTkoBbie:
JBYJIOJIbHBIE U OJIHOJI0JIbHBIE pacTeHuss. OCOOEHHOCTH U 3HAUE€HUE CEMEHU B CPABHEHUHU CO
cropoit.«Opranu3Msbl IApCTBA IPUOOB U JTUIIAWHUKOB»] pHUOBI, UX CXOJICTBO C IPYTUMU
9YKapuOTHYECKUMH OpraHu3MaMu — PACTEHUSIMU U )KUBOTHBIMU — U OTJIMYUE OT HUX.
Cnenuduyeckue cBoicTBa rpuO0B. MHOTOOOpa3ue 1 3HaYeHUE TPUOOB: TIJICCHEBBIX,
LUIATIOYHBIX, Tapa3uTHUeCKuX. JINaiHuK Kak 0coOble CUMOMOTUYECKUE OPTaHU3MBbI; UX
MHOT000pa3ue u 3HaueHue.« ) KMBOTHBIM OPraHu3M U ero 0COOeHHOCTH»OCOOCHHOCTH
KUBOTHBIX OPraHU3MOB: PUHAICKHOCTh K 3yKapuoTaM, reTepoTpopHOCTh, CIOCOOHOCTD K
aKTUBHOMY TIEpPEIBHKEHUIO, 3200Ta O IIOTOMCTBE, TOCTpOKa Kuiuil (rHE3 1, HOp). Jlenenue
YKUBOTHBIX IO croco0aM J0ObIBAHUS MUIIM: PACTUTEIbHOSIHBIC, XUIITHbIC, TApa3UTUYECKUE,
naJanblIuKy, Beesaabie. « MHOrooOpasue )KuBOTHbIX»/[eJieH e )KUBOTHBIX Ha JIBa MO/I1IapCTBa:
[Ipocteitmme 1 MHoroknerounbsie. OCOOCHHOCTUIPOCTEHIIINX: paCIPOCTpaHEeHUE, TUTAHHUE,
nepenBukeHne. MHOTOKJIETOYHbIE )KMBOTHBIE: OECIIO3BOHOYHBIE U TO3BOHOYHBIE.
Oco0OeHHOCTH pa3HBIX TUIIOB OECIIO3BOHOYHBIX )KUBOTHBIX. OCOOEHHOCTH THIIA
Xopnossie.«CpaBHEHHE CBOMCTB OPraHU3Ma YesioBeKa U KUBOTHRIX»O0001IeHIE paHee
M3y4eHHOro MaTepuaia. CXoJICTBO YelIoBeKa U KUBOTHBIX. OTINYNE UeIOBeKa OT )KUBOTHBIX.
CucTtemMbl OPraHoB y UelIOBeKa Kak opraHu3Ma: MHIleBapuTelbHasL, AbIXaTeIbHasl,
KpOBEHOCHAs, BblienuTenbHas. Opranbl 4yBCTB. Y MCTBEHHbBIE CLIOCOOHOCTHYEIOBEKA.
[TpuunHbI, 00yCIIOBIUBAIOLINE COIUANBHBIE CBOMCTBA YeloBeKa.«Pa3sMHOXKEHNE KUBBIX
Oopranu3MoB» TUIBI pa3MHOXKEHMSL: TI0JI0BOE U O6ecrosioe. OcOOEHHOCTH MOJIOBOTO
Pa3MHOKEHHUS: CTUSHUE MYKCKHX U )KEHCKHX TaMeT, OII0I0TBOPEHHE, 00pa30BaHUE 3UTOTHI.
becnonoe pa3MHOKeHHUE: BEreTaTUBHOE, 00pa30BaHueE CIIOP, JAETIECHUE KIETKU Ha/lBOE.
buonornyeckoe 3HaueHNE NOJIOBOrO U OECMOIOr0 pa3MHOKeHUI. CMeHa MOKOJIEHUH —
0€ecII0I0r0 U TIOJIOBOTO — Y )KUBOTHBIX U pacTeHuil.« THIUBUyanbHOE Pa3BUTHE
opranusMoB»llonarue 06 onrorenese. [leproapl OHTOreHe3a: SMOPHOHANIBHBIN U
nocTaMOproHaNbHBIA. CTauK pa3BUTHs YMOPHOHA: 3UT0Ta, IPOOICHHE, TacTpyia ¢
middepeHnnanen KIeToK Ha 3KTOAEPMY, SHTOAEPMY U ME30JepMy, OPraHOT€HE3.
Oco6eHHoCTH Tpoliecca pa3BUTHs SMOPHOHA, €r0 3aBUCUMOCTb OT cpe/ibl. OcoOOEHHOCTH
MOCTIMOPHOHATBHOTO Pa3BUTHS. Pa3BuTHE )KUBOTHBIX OPraHU3MOB C TIpeBpaIleHueM u 6e3
MpeBpaIeHusl.



«O0pazoBaHue MOJOBIX KIeTOK. Meiio3nlloHsATHE O TUIUIONTHOM U TaryIonIHOM Habope
XpOMOCOM B KJieTKe. JKeHCKUEe 1 MY»KCKUE MOJIOBBIE KIIETKH — raMeThbl. Meio3 Kak 0coObIi TUTI
nenenus kiuetku. [lepsoe u Bropoe aenenue Meiiosa. [lonsarue o cnepmaroresese u
ooreHese.«l3ydenue mexanusMa HaciaeAacTBeHHocTu»Hauano ucciieioBaHuii HacaeCTBEHHOCTH
opranu3moB. llepBbiii Hayunslil Tpya ['. Menaens u ero 3nadenue. JoCTHKEHUS COBPEMEHHBIX
HCCIEA0BaHUM HACJIEICTBEHHOCTH OPraHU3MOB. Y CIIOBUS JUIsl aKTUBHOTO Pa3BUTHS UCCIIEIOBAHUN
HacyeICTBEHHOCTU B XX B.«OCHOBHbIE 3aKOHOMEPHOCTHU HACJIECTBEHHOCTH
opranu3MoB»lloHsATHE 0 HACIEACTBEHHOCTH U CIIOCO0axX Mepeaun NpU3HAKOB OT POJUTENEH
noToMcTBY. Habop xpomocom B opranusme. ['eH u ero cBoiicTBa. ['eHOTHIT U (EHOTHII.
N3MeHunBOCTh U €€ MpOosIBICHUE B OpraHu3Me.«3aKoHOMEepHOCTH u3MeHunBocTu»Ilonsarue 06
M3MEHYUBOCTH U €€ pOJIH JUIsl Opraun3MoB. HacnencTBeHHas M HeHAcIeICTBEHHAs U3MEHYHBOCTbD.
Tuns! HacieCTBEHHOW (T€HOTUITMYECKO ) U3MEHUNBOCTH: MyTallUOHHAs,
KoMOuHaTuBHas1./labopamopHas paboma Ne 3«BblaBieHNe HACIECICTBEHHBIX U
HEHACJIEACTBEHHBIX IIPU3HAKOB y PACTEHUMN Pa3HbIX
BunoB»«HenacnencreeHHasu3MeHIMBOCThI [OHATHE O HeHACTeACTBEHHOH ((PEHOTUITMUECKOM )
M3MEHYUBOCTH, €€ MPOSIBICHUN Y OPTaHU3MOB U POJIN B UX JKU3HEAECATENBHOCTH. 3HAKOMCTBO €
IIpUMEpaMU HEHACJIEICTBEHHON N3MEHUYMBOCTH Y PACTEHUM U )KUBOTHBIX.«OCHOBBI CEJIEKIINH
opranusmoB»llonstue o cenekuuu. Mctopus pazsurus cenexuuu. Cenekuust kak Hayka. O0mue
METO/IbICENIEKIINN: NCKYCCTBEHHBIN 0TOOp, rubpuan3anus, myrarenes. Celekius pacTeHHi,
KUBOTHBIX,MUKPOOPTaHNU3MOB. Vcrnonp30Banne MUKPOOOB Y€IOBEKOM, MIOHSATHE O
o6uorexnonoruu.«O0001IeHNe U cucTeMaTH3allus 3HaHUH 10 TeMe «3aKOHOMEPHOCTH >KU3HU Ha
OpPraHU3MEHHOMYPOBHE

Tema 4. 3aKOHOMEPHOCTH NMPONCXOKIACHUS U PA3BUTHS KU3HU HA 3emure (20 v)

«IIpencraBneHns 0 BOSHUKHOBEHUH KU3HU HA 3eMJI€ B HICTOPUU €CTECTBO3HAHMA»] MIIOTE3b1
npoucxoxaeHus »ku3nu Ha 3emiie. Onbitel @. Penu u JI. [Tactepa, onpoBepraromnime runoTe3bl
0 CaMO3apoXKACHUU KU3HU.«COBPEMEHHBIE IIPEICTABIICHUS O BOSHUKHOBEHUH KU3HU HA
3emnerbuoxumuueckas runore3a A.M. Onapuna. Y cii0BUS BO3HUKHOBEHUS KU3HU HA 3eMIIe.
I'mnoresa JIx. Xonaeiina.«3Hauenre (poTocuHTE3a U OMOJIOTHYECKOTO0 KPYrOBOPOTA BEIIECTB B
pa3BuTun KU3HUHOCOOCHHOCTH NMEPBUYHBIX Opranu3MoB. [losBieHne aBToTpopoB —
nuanoOakrepuil. Ismenenus ycnosuit sxu3nu Ha 3emiie. [Ipuunnsl namenenuii. [losBnenue
o6uochepsl. DTarbl pa3BUTHA KU3HU Ha 3emie»OO0liee HarpaBiIeHUE YBOJIIOLUU KUIHU. DPBI,
MEePUObl U 3MOXU B UCTOPHUU 3eMJIH. BBIXOJOpraHu3MoB Ha Cylly. JTalbl pa3BUTUS
xu3Hu«lnen pa3BUTHS OPraHUYecKoro Mupa B 6uonorun»Bo3HUKHOBEHUE Hiei 00 IBOIIOLNN
)uBoro mupa. Teopus sBomrorun XK.-b. Jlamapka.«Hapns JlapBuH 00 3BOJIOIHIH
oprannyeckoro muparlccnenoBanus, nposea¢Husie Y. JlappuHom. OCHOBHBIE MOJI0KEHUS
SBOJIIOLIMM BUJIOB, U3JI0KeHHBIE [lapBuHOM. J[BMKYIIME CHIIBI TPOLIECCA SBOJIIOLIMN:
W3MEHUYUBOCTb, HACIEICTBEHHOCTh, O0pPH0a 3a CyIIEeCTBOBAaHUE U €CTECTBEHHBIN OTOOP.
Pesynbrate! aBomtoruu. 3nadenue padbot Y. [lapeuna.«CoBpeMeHHbIE MPEACTABICHUSI 00
3BOJIIOLIMM OpraHnyeckoro Mupayllonynsanus kak equHuLA SBOIIONUN. BaxkHele noHsATus
COBPEMEHHOU Teopuu »BoOINHU.«Bua, ero kputepuu u cTpykrypa»Bug — ocHOBHas
cucrteMaruyeckas enuuuna. [Ipusnaku Buja kak ero kpurepuu. llonynsauuu— BHYTpUBUIOBAS
TPYNIUPOBKA POACTBEHHBIX ocobeit. [lomynsius — dopma cymecTBoBanus Buaa.«lIporeccst
obpa3zoBanus Bua0B»BunooopazoBanue. [loHatue 0 MUKpOIBOTIOIUH. THTIBI
BHJI000pa30BaHus: reorpaduueckoe u Onosorudeckoe.«Makpo3BOONNS KaK MPOIIece
MOSIBJIEHUSI HAJIBUJIOBBIX TPYIIT OPraHU3MOBY



Ycnosus u 3Hadenne quddepennnanuu Buaa. [lorstre o makposBostonuu. JlokazareabcTBa
mporecca BOJIOIHN: MTAJIEOHTOJIOTHIECKUE, SMOPHOIOrHUECKIE, aHATOMO-MOP(OJIOTHUECKUE
(pyzuMeHTHI U aTaBu3Mbl ).« OCHOBHBIE HanpaBiieHus 3Bosonuu»lIporpecc u perpecc B ;kMBOM
Mupe. HampapieHust OMoIorudaeckoro mporpecca: apomopdos, uanoaaantanus, oomas
JereHepanusi opranu3MoB.«lIpumMepsl IBOJIIOLIMOHHBIX TPE0OPa30BaHUN HKUBBIX
opraan3MoB»OQ000IICHIE paHee H3YICHHOTO MaTepraia 00 SBOTIOIMH. DBOJIOIUT —
JUTUTENTEHBIA UCTOPUIECKUAN TIPOIIeCC. DBOJIIOIMOHHBIC TIPe00pa30BaHus )KUBOTHBIX U
pacteHuid. YpoBHH npeoOpazoBanuii. «OCHOBHBIE 3aKOHOMEPHOCTH

HBOJTIOIUU 3aKOHOMEPHOCTH OHMOJIOTHYECKOM IBOJIFOIMH B IPUPOJIE: HEOOPAaTUMOCTh IpoIiecca,
MIPOrPECCUBHOE YCIOKHEHUE (POPM KU3HU, HEMPOTPaMMHUPOBAHHOE Pa3BUTHE KU3HH,
aJlanTaly, NOsIBJICHUE HOBBIX BUIOB./labopamoprnas paboma Ne 5«I1prucnioco0IeHHOCTD
OpraHu3MOB K cpezie 00uTaHusI»«YenoBeK — MpeICTaBUTENb KUBOTHOTO MUPa» IBOIOLIHS
npumaroB. Pannue npeaku npumatoB. ['omunuasl. CoBpeMEeHHbIE YeT0BEKOOOpa3HbIe
00€3bsIHBL. «DBOJIIOIIMOHHOE ITPOUCXOXKACHNE YelloBeKa. PaHHMe Tanbl HBOJIIOLNN YEJIOBEKa
Hakomnenue (paxkToB o npoucxoxaeHun yenoneka. Jloka3aTenbcTBa poACTBa YeIoBeKa U
KUBOTHBIX. BaxkHeine ocobeHHOCTH oprann3Ma yenoneka. [IposiBieHre OMogorn4eckux u
COLIMANIBHBIX (PaKTOPOB B UICTOPHUECKOM IPOIIECCE MPOUCXOKICHUS YeIOBEKa.
OO6mIecTBeHHBIHN (CONUATBHBIIN) 00pa3 )KU3HN — YHUKAJIBHOE CBOMCTBO YelloBeka.PanHue
Mpeku yenoBeka. [lepexo1 kK MpsSMOX0KIEHUIO — BbIIAIOLIUICS 3Tall ABOJIIOLUN YEJIOBEKa.
Craguu aHTpoIIOTeHe3a: NMPEeAIIeCTBEHHUKY, YEJI0BEK YMEIbIH, ApeBHEHINNE JII0I1, IPEBHUE
JII0IM, COBpEMEHHBIN uesnoBek.«[1o3qHue aranel sBoonny yenoBekayPanHne HeoaHTPOTIbl —
KpoMaHbOHIIbI. OTJIMYUTENbHbBIE PU3HAKH COBPEMEHHBIX Jtoiel. broconuanpHas CymHocTh
yenoBeka. BrnusHue conpanbHbIX (hakTOpOB Ha IEHCTBHE €CTECTBEHHOTO 0TOOpa B
HCTOPUYECKOM Pa3BUTUH YeJloBeKa.«YenoBeueckre packl, UX pOACTBO U

npoucxoxacHue. YeroBek pazyMHblii — noJuMopdHbiid Bua. [Tonarue o pace. OcHOBHBIE
tunsl pac.lIporcxoxaeHue u poacTBo pac.«HenoBek Kak xKuTelb 6uochepsl U ero BIUIHUE HA
npupoay 3emnu»YenoBek — xutens Ouocdepsl. BiusHue yenoeka Ha Ouocdepy.
VYcnoxHeHne 1 MOIIHOCTh BO3JICHCTBUS yenoBeka B Ouocdepe. CoxpaHeHHe )KU3HU Ha 3emiie
— IJ1aBHas 33/1a4a yenoBeyecTBa.«O000MIeHre U CHCTeMAaTU3allksl 3SHAaHU 110 TeMe
«3aKOHOMEPHOCTH MTPOUCXOKICHUS U PA3BUTHS KU3HU HA 3eMIIe»

Tema 5. 3akoHOMepPHOCTH B3aMMOOTHOILICHH OPraHu3MoB M cpeasbl (15 4)

«YcnoBus )xu3HU Ha 3emiie»Cpebl KU3HU OPraHU3MOB Ha 3emiie: BOJIHAsA, Ha3€MHO-
BO3/YyILIHAs, IOYBEHHAS,0pTaHU3MEHHAs. Y CJIOBUSI )KU3HHU OPraHU3MOB B Pa3HbIX Cpelax.
Dkonoruveckue (PakToppladuOTUYECKUE, ONOTHUECKHE U aHTPOTIOTeHHbIe. «O01I1e 3aKOHBI
NecTBUS (aKTOPOB Cpeibl HA OPTaHU3MbI»3aKOHOMEPHOCTHU AeUCTBHS (PAKTOPOB CPE/IbI:
3aKOH ONTHMYMa, 3aKOH He3aMEHUMOCTH (hakTopa. BiusiHue sK0oM0rnueckux GakTopoB HA
opranu3msl. [leproanuHOCTh B %U3HU opranu3mMoB. @oronepuoansm. «lIpucrnoco01eHHOCTh
OpPraHu3MOB K JIeHCTBUIO (pakTOpoB cpenbinlIprumepsl mprucnocobIeHHOCTH OPraHU3MOB.
[Tonsitre 06 amantanuu. PasnooOpasueananrtanuii. [lonatue o xu3HeHHO# Qopme.
DKOJIOTHUECKHE TPYIIbl Opranu3mMoB.«buoTndeckue cBsi3u B mpupoae»broTnueckue cBszu B
MIPUPOJIC: CeTH MUTAHU, CIOCOObI JOObIBaHUS NHIIK. B3anMoaelicTBUepa3HbIX BUIOB B
MIPUPOTHOM COOOIIECTBE: KOHKYPEHIIHSI, MyTYyalIn3M, CAMON03, XUIITHHYECTBO, Mapa3uTH3M.
CBsi31 OpraHU3MOB Pa3HbIX BUJOB. 3HaUCHUE OMOTUYECKUX CBs3el. «B3anMocBs3u
opranu3MoB B nonyssiuu» [ lomymsius kak ocobas HaopraHu3MeHHas cuctema, Gopma
cyliecTBoBaHMS BUaa B ipupojie. [lonarue o nemorpaduueckoil 1 mpocTpaHCTBEHHON
CTpYKType nomyisiiuu. KonudyecTBeHHbIE MOKA3aTeNu MOMYISLUN: YACIEHHOCTb U



IUIOTHOCTb. « DyHKIIMOHUPOBaHKE TIOMYJISIIUNA B Tipupoae»/lemorpaduieckne XapakTepucTUKU
MOMYJISILIUK: YUCIEHHOCTb, IIJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTD,
BBIKMBaeMOCTb.Bo3pacTHas cTpyKTypa NOMYIISLMHY, [10JI0BAsi CTPYKTYpa MOIYJISALUH.
[Momynsius kak 6uocucrema. JlnHaMUKa YUCIIEHHOCTH U TUIOTHOCTH NOMYJISIIMA. Perymsiuus
qHrCcIeHHOCTH nonyssiun. «[Ipupoanoe cooduiectBo — OuoreorneHo3»IIpupoanoe
co00mIeCTBO KaK OMOIIEHO3, €ro PYCHOE CTPOCHHE, SKOJIOTUIECKHE HUIH, MTUIIECBbIC LENH U
CeTH NMUTaHUs. | TaBHBINA IPU3HAK NPUPOHOTO COOOLIECTBA — KPYrOBOPOT BEILIECTB U MOTOK
suepruu. [louarue o 6uorone. Posb Bu10B B OnotieHose. «bruoreorneHnos3bl, 5KOCUCTEMBI U
ornocdepanIKocUCTeMHAs! OpraHU3aIys KUBOH MPHPoabl. DYHKIIMOHAIBHOE pa3indre BUIO0B
B 9KOocucTeMax (MpOU3BOAUTENH, TOTpEOUTENH, pasiarareian). OCHOBHbIE CTPYKTYpHbIE
KOMITOHEHTHI 3KocHucTeMBbl. KpyroBopoT BElIECTB U MPEBPALEHUS SJHEPTUN — OCHOBHOM
pu3HaK skocucteM. buocepa — rnodanpHas sxocucrema. B.W. Bepuanckuii o 6uocdepe.
KoMmnoHeHTbI, XapakTepu3yrolue cOCTaB U CBOMCTBA OMOCHEPHI: )KUBOE BEIIECTBO,
OMOreHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIeCTBO. PoJIb JKMBOTO BElleCTBa B
ounocdepe. «PazBuTre u cMeHa MPUPOTHBIX cooOmecTB»CaMmopa3BUTHE OUOTEOIIEHO30B U UX
cmeHa. Ctaguu pa3BUTHS OMOTeo1IeH030B. [lepBrUHbIE U BTOPUYHBIE CMEHBI (CYKIIECCHH).

Y CcTOMYNBOCTH OMOTEO1IEHO30B (3KOCcHCTEM). 3HAUEHUE 3HAHUM 0 CMEHE NMPUPOIHBIX
coo0recTB.«MHOrooOpa3ue 6noreoreHo30B (IKocucTeM)»O000IIIeHHE paHee N3YICHHOTO
Martepuana. MHOrooOpa3ue BOJIHBIX IKOCHCTEM (MOPCKUX,TPECHOBOHBIX) U HA3EMHBIX
(ecTecTBEHHBIX U KYJIbTYPHBIX). ArpOOHOTre01IeHO3bI(arpOIKOCUCTEMBI), UX CTPYKTYpa,
CBOWCTBA M 3HAYEHME IS YeJIOBEKA U MPUPOIbl.«OCHOBHBIE 3aKOHBI YCTOMYHNBOCTH KUBOU
npupoAb» L {IUKIMYHOCTH TPOIIECCOB B 3KOCUCTEMAX. Y CTOMYMBOCTh IPUPOIHBIX SKOCHCTEM.
[IpUYMHBIYCTOMYMBOCTH SKOCUCTEM: OMOJIOTHYECKOE pa3HOOOpa3ne U COMpsKEHHAS
YUCIECHHOCTh UXBUJIOB, KDYTOBOPOT BEIIECTB M MOTOK SHEPTUH, LIUKINYHOCTh

MPOIIeCCOB. «DKoIOTHYecKre mpobaemsl B buochepe. Oxpana nmpupoasm»O6o0ieHne paHee
M3y4eHHOro Matepuana. OTHOIIEHHE YeloBeKa K MPUPOJIE B UICTOPUMUEIIOBEYECTBA.
[Tpo6membl 6rocdephl: UCTOIIEHUE TPUPOTHBIX PECYPCOB, 3arpsi3HEHHE,

COKpaIieH1ue OMOJOrHYECKOTo pazHooOpasus. Pemenne skogorndeckux mpooiaem
Orocdeprl:parmoHATBHOE UCIIOIB30BAHUE PECYPCOB, OXpaHa MPUPOIbI, BceoOiee
IKOJIOTHYECKOeoOpazoBaHueHaceneHus ./ labopamopras paboma Ne 6«OueHKa KauecTBa
OKpyxkarolei cpeap»O000IIeHre U CUCTeMaTH3allUsl 3HAaHHUH 110 TeMe «3aKOHOMEPHOCTH
B3aMMOOTHOIICHUN OPraHU3MOB U CPEJIbD».

TemaTH4eckoe MJIAHUPOBAHME

Ne Pa3gen,Tema Ko

n/n 4acoB

1. OO6111e 3aKOHOMEPHOCTH KU3HU 5

2. 3aKOHOMEPHOCTH JKU3HH Ha KIIETOYHOM YPOBHE 10

3. 3aKOHOMEPHOCTH JKU3HHU HA OPraHU3MEHHOM YPOBHE 17

4. 3aKOHOMEPHOCTH NPOMCXOKICHMSI U Pa3BUTHUS )KM3HU Ha3emile 20

5. 3aKOHOMEPHOCTH B3aMMOOTHOILIEHUM OPraHU3MOB U CPEbl 15
pe3eps 1

HToro:68u




Ilnanupyembie pe3yibTaThl
JINYHOCTHBIMH pe3yJbTaTaMu ABJIAIOTCA CICAYIOIIUC YMCHUA:

-Bocnuranue poccuiickoil rpakjaHCKOW WIEHTUYHOCTH: TaTPUOTU3MA, JIFOOBU U YBAKEHUS K
OteuecTBy, 4yBCTBA FOPAOCTH 3a cBOIO PoauHy; -Oco3HaHue CBOEH 3THUYECKOM IPUHAJICKHOCTH;
3HaHUE A3bIKA, KYJIBTYpPbI CBOETO HApO/Ia,

-YcBoenmne F'YMAaHUCTHYCCKUX, ACMOKPATHICCKHUX U TPpaJUIIUOHHBIX HCHHOCTefI
MHOTOHAIIMOHAJILHOTO POCCUIMCKOTO OOIIECTBA; BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTH U JI0JIT'a
nepen Ponunoii;

-OopmupoBaHUE OTBETCTBEHHOIO OTHOIIEHMSI K YUEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaroIIMXCsl K CAaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K O0YUIEHUIO U
MMO3HAHUIO, 0CO3HAHHOMY BBIOOPY U MMOCTPOCHUIO JaJIbHEHIIEH HHANBUAYAbHON TPAEKTOPUN
oOpa3oBaHus Ha 0a3e opueHTAlMK B MUpeE npodeccuii u mpoecCHOHATIBHBIX NMPEANOYTEHUH, C
Y4€TOM YCTOMUYMBBIX TO3HABATEIbHBIX HHTEPECOB;

-dopMHpOBaHKE 1IETIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKU U O6HI€CTBGHHOI71 IMPAaKTUKH, YIUTBIBAIOIICTO COMUAIIBHOC, KYJIbTYPHOC,
SI3BIKOBOE, JTIYXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA;

- ®OpMUPOBAHNE OCO3HAHHOTO, YBAXKUTEIHLHOTO U JOOPOKEIATEIHHOIO OTHOIIEHUS K IPYrOMy
YeJI0BEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYJIBTYpE, SI3bIKY, BEpe, IPakJaHCKOM MO3ULINH, K;
UCTOPUH, KYJIbTYpE, PEIUTUH, TPAAULIUAM, S3bIKaM, [IEHHOCTSIM Hapo10B Poccuu u Hapo10B
MHpa; TOTOBHOCTH U CHOCOOHOCTH BECTU JUAJIOT C IPYTUMHU JIFOJIbMU U IOCTUraTh B HEM
B3aMMOIIOHUMAaHMUS;

- OcBOCHHME CONMATTBHBIX HOPM, MPABUJI TTOBEACHUS, POJIeH U (OPM COLMATBLHOM )KU3HU B
IpyIIax U cooOIIecTBaX, BKIIIOYask B3POCIBIE U COLMATbHBIE COOOIECTBA; Y4acTHE B IIKOJILHOM
CaMOYTpaBJICHUH U 00IIECTBEHHOM KU3HU B Ipe/iesiaX BO3PACTHBIX KOMIETEHIIUN ¢ Y4ETOM
PErMOHANBHBIX, ATHOKYJIBTYPHBIX, COLIMATIbHBIX K SKOHOMHUYECKUX 0COOEHHOCTEH;

- Pa3BuTHE CO3HAHUS U KOMIIETEHTHOCTH B PEIICHHUHU MOPaJIbHBIX HpO6J'IeM Ha OCHOBEC
JJMYHOCTHOTI'O BI)I60pa; (bOpMI/IpOBaHI/Ie HPABCTBCHHBIX YYBCTB U HPABCTBCHHOI'O IIOBCIACHUA,
OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIIEHHS K COOCTBEHHBIM IMOCTYIIKaM,;

- (DOpMI/IpOBaHI/IC KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B 06H_ICHI/II/I U COTPYAHUUICCTBEC CO
CBCPCTHHUKAMHU, CTApIIMMHU 1 MJIAAINIMMHU B IIPOLECCC O6paSOBaTCHLHOﬁ, O6H_ICCTBCHHO
HOHCSHOﬁ, yqe6H0-HCCHeﬂOBaTeHLCKOﬁ, TBOpquKOﬁ U APpYIrux BUAOB ACATCIIbHOCTH,

- ®opMupOBaHUE IOHMMAHUS IICHHOCTH 3/I0POBOTO M 0€30MacHOro 00pasa )HU3HHU; YCBOCHUE
MPAaBHUJI HHUBHUIYATBHOTO M KOJUICKTHBHOTO O€301IaCHOTO MOBEJICHHSI B YPE3BbIYaHBIX
CUTYaIUSX, YTPOXKAOIIUX KU3HH U 370POBBIO JIFOJICH, TPABHJI MOBEICHHS HAa TPAHCIIOPTE M Ha
J0porax;

- ®opMHpOBaHUE FKOJIOTUUYCCKON KYIBTYphl HA OCHOBE IPU3HAHUS IIEHHOCTH KU3HU BO BeeX e€
MIPOSIBJICHUSAX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHUS K OKPYXKAFOIIEH
cpene;

- Oco3HaHue 3HAUYCHUS CEMbH B JKM3HHU YCIOBEKA U O6H.[CCTBE[; MMPUHATHUEC HCHHOCTU ceMeitHoM
JKU3HHU; YBAXKHUTCIIBHOC U 3a00TJIMBOC OTHOIIICHHE K YICHAM CBOECH CEMBH,;

- Pa3BuUTHE 3CTETUUECKOTO CO3HAHUS 4Cpe3 OCBOCHUC XYAOKECTBCHHOTO HACICAUS HAPOAOB
Poccuu u Mupa, TBOp‘-ICCI(OfI ACATCIIBHOCTU 3CTCTUYCCKOTO XapaKTepa.



MeTanpeaMeTHBIMH Pe3yabTaTaMM SBISCTCS (POPMHUPOBAHUE YHUBEPCATHHBIX
yueOHbIx neiicteuil (YY]I).

PeryasituBubie YY/I:

-CamocTosTennbHO 00HAPYKUBATh B (HOPMYITUPOBATH yIeOHYIO MTPOOIIEMY, ONIPEAEIISATh IeTh
y4eOHOH e TeTbHOCTH, BEIONPATh TEMY IIPOEKTA.

-BeiiBuraTe Bepcuu pereHus npoodaemMbl, 0CO3HaBaTh KOHEUHBIN pe3ysbTaT, BBIOUPATh U3
IIPEAJIOKEHHBIX U UCKaTh CAMOCTOSITEIIBHO CPEICTBA JOCTHKECHUS LIEIIH.

-CocTaBnaTh (MHAWBHIyaIbHO UJIU B TPYIIIE) IJIaH peUIeHHs MpoOaeMbl (BHIITOIHEHUS
MIPOEKTA).

-PaboTas o 1aHy, cBepsITh CBOM JICHCTBUS C MEbIO U, P HEOOXOIUMOCTH, UCIIPABJISAThH
OIMMOKH CaMOCTOSATEIBHO.

-B amanore ¢ yanrteneM COBEpIICHCTBOBATH CAMOCTOSITEIILHO BEIPAOOTAHHBIC KPUTEPHH OTICHKH.
ITo3naBaTtenbHble YY :

- AHaTM3UpPOBaTh, CPABHUBATH, KJIACCU(PUIIUPOBATH M 0000MIATh (PAKTHI U SBICHHUS.

BbIsSBISATE NPUYMHBI U CIIEACTBUS MPOCTHIX SBICHUM.

- OcyiecTBIATh CpaBHEHUE, KIIacCU(UKALINIO, CAMOCTOSITETILHO BEIOUpAsi OCHOBAHUS U
KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OIEpariuii.
- Co3aaBaTh cXeMaTUYECKUEe MOJIENH C BbIICJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.

- CoCTaBIsATh TE3UCHI, PA3THMYHBIC BUIbI IJIAHOB (ITPOCTHIX, CIIOKHBIX U T.II.).
[IpeoOpazoBriBaTh MHGOPMALIMIO U3 OJHOTO BUA B APYroH (TabIUIly B TEKCT U TIp.).

- BorunteiBaTh Bce ypOBHH TEKCTOBOM MH(OpMAaLINU.

- YMmeTh OIpCACIIATh BO3SMOXXHBIC HCTOYHUKHU HCO6XO,Z[I/IMBIX CBeI[eHI/II‘/'I, IMPpOU3BOJUTH
ITIOUCK I/IH(bOpMaHI/II/I, AHAJIM3UPOBATb U OLICHHUBATL €€ JOCTOBCPHOCTD.

Kommynukarususbie YY /I

- CaMOCTOSTEIILHO OPraHrU30BbIBATH y‘IC6HOG BSaHMOHeﬁCTBHC B I'PYIIIIC
- OHpe,[[eJ'ISITL O6H_II/IC e, pacupeaciisiTb poJiv, J0roBapruBaTbCA APYT C APYIroM

U T.]1., HAXOJIUTh 00lIee peleHne, pa3peraTb KOHQIUKTEI HA OCHOBE COTJIACOBAHUS MO3UIUHA
U ydeTa UHTEepecoB, pOpPMYIHUpPOBaTh, ApryMEHTHPOBATh U OTCTAUBATh CBOE MHEHHUE



IIpexMeTHBIMU pe3yJIbTaTAMM OCBOCHHUS BBIMTYCKHUKAMU OCHOBHOM HIKOJIBI IPOTPAMMBI 10
OUOJIOTUU SBJISIOTCS:

- DOpMUPOBAHKE CUCTEMBI HAYYHBIX 3HAHUN O JKMBOU IPUPOJIE U 3aKOHOMEPHOCTSX €€
Pa3BUTHS, HCTOPUYECKH OBICTPOM COKpA-IIEHUHN OMOJIOTHYECKOT0 pasHOOOpasus B buocdepe B
pe3ysbTaTe AeATeNbHOCTU YEJIOBEKa JJISl CO3/1aHUs ECTECTBEHHO-HAayYHOU KapTUHBI MUDA;

- ®opMUpPOBAHKE NIEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX IIPEJACTaBICHUMN O
OHMOJIOTHYECKHUX 00BEKTaX, MPOIeccax, IBJICHUIX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX
6I/IOJIOI‘I/I‘-I€CKI/IX TCOpUAIX, 9KOCHCTEMHOH OpraHu3alvu )KU3HH, O B3aMMOCBSA3HU JKUBOTI'O U
HEXHUBOTO B Ouocdepe, HACIEICTBEHHOCTH U U3MEHUYMBOCTH; OBJIAJICHUE TTOHATUHHBIM
anmapaToM OHOJIOTHH;

- [IpnoOpeTenne omnbITa UCMOJIB30BAHNUS METOI0OB OMOJIOTMUECKON HAYKH U PO BEICHUS
HECJIOXKHBIX OMOJIOTMYECKUX FKCIIEPUMEHTOB I U3YUEHUs KUBBIX OPraHU3MOB U
YEJI0BEKA, IPOBEICHNUE IKOJOTHUYECKOIO MOHUTOPHHTA B OKPYKAOIIEH Cpele;

- ®opMUpPOBaHUE OCHOB IKOJOTUYECKON TPAMOTHOCTH: CIIOCOOHOCTH OIEHUBATh MOCIEACTBHUS
JeSITEIbHOCTH YeJIOBEKa B MIPUPOJE, BIUSHUE (PAKTOPOB pUCKA HA 3JJ0POBbE YEIOBEKA;
BBI6I/IpaTI) LECJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX Hel\/’ICTBI/ISIX M IIOCTYIIKAaX IO OTHOICHUIO K
YKUBOU TIPUPO/IE, 3I0POBHIO CBOEMY M OKPYKAIOIIHUX; 0CO3HAHNE HEOOXOIUMOCTHU JIEHCTBUMN T10
COXpaHEHHUI0 OMOpa3zHOOOpa3Hsl ¥ MPUPOIHBIX MECTOOONTAHUI BUOB PACTCHHUI U KUBOTHBIX;

- ©opMUpOBaHKE MIPEICTABICHUN O 3HAUEHUN OMOJIOTMYECKUX HayK B PEIICHUU
npo0ieM parroHaIbHOTO IPUPOIOTIOIb30BaHUS, 3AIUTHI 3J0POBbSI JIOCH B YCIOBUAX
OBICTPOTO U3MEHEHUS IKOJIOTUYECKOTO KaueCTBa OKPYKaIOIEeH Cpebl;

- OcBoeHue NpuE€MOB OKa3aHUs EPBOY MOMOIIH, pallMOHAILHOM OpraHU3alluy Tpyla U OT/AbIXa,
BBIPAIMBAHUS W PA3MHOKEHUS KYJIbTYPHBIX PACTEHUH W JOMAaIIHUX JXUBOTHBIX, yXOJa 3a
HUMU.

Jli1s mpuoOpeTeHus: NpaKTUYECKUX HaBbIKOB U TIOBBIIICHHS YPOBHS 3HAHUHN B pabOUyIo
[IPOrpaMMy BKJIFOUYEHBI JIa0OpaTOpPHBIE U MPAKTUYECKUE PadOThI, MPEAYCMOTPEHHBIE aBTOPCKOM
nporpamMmoii. Hymeparius 1abopatopHbIX paboT JaHa B COOTBETCTBUH C MOCIEI0BATEIBHOCTHIO
YPOKOB, Ha KOTOPBIX OHH MPOoBOsATCs. Bee maboparopHbie paboThI ABISIOTCS YaCThIO YPOKaA U
OILICHUBAIOTCS 110 YCMOTPEHHUIO YUUTEIS



TemaTu4yeckoe NIAHUPOBAHUE

Ne Pa3gen,Tema Ko

n/n 4acoB

1. OO6111e 3aKOHOMEPHOCTH KU3HU 3)

2. 3aKOHOMEPHOCTH JKU3HU Ha KJIETOYHOM YPOBHE 10

3. 3aKOHOMEPHOCTH JKU3HHU HAa OPraHU3MEHHOM YPOBHE 17

4. 3aKOHOMEPHOCTH NMPOUCXOXKICHMSI U Pa3BUTHUS )KM3HU Ha3emiie 20

o. 3aKOHOMEPHOCTH B3aUMOOTHOIIEHUH OPraHU3MOB U CPEbl 15
pe3epB 1

HToro:68u




KaJIeHIlapHO-TEMaTI/I‘IeCKOC IJIAHUPOBAHHUE

Ne HaumeHnoBaHue pa3aesioB U TeM Ko [ara
NMPOrpaMmblI yacos IJIaH dakr
Tema 1. O61ue 3aKOHOMEPHOCTH KU3HHU -4 4
1 buosorus — Hayka 0 )XMBOM MHpE 1
MeTo b1 OMOIOTHYCCKUX HUCCIICIOBAHUI
2 IToaroroeka x OI'D 1
OO1ue cBoicTBa KUBBIX OPraHU3MOB
3 IMoxaroroska xk OI'D 1
4 Mmuoroo6pasue hopm KU3HU 1
5 O60061eHne 1
Tema 2.
3aK0HOMEPHOCTH KU3HU HA KJIETOYHOM YPOBHeE -
10u
6 [Muoroo0Opasue KIeTok 1
7 [Xummdeckue BemecTBa B KJIETKE 1
8 CtpoeHue KIeTKH 1
OpraHouibl KIETKU U UX PyHKIIMH
9 IToaroroska k OI'D 1
10 OOMeH BelecTB — OCHOBA CYIIECTBOBAHUS 1
KJIETKU
11 BuocunTes 6eaka B )KMBOM KIIETKE 1
buocunTe3 yrneBogoB— GOTOCHHTE3.

12 IToaroroska k OI'D 1
13 ObecnieueHne KIETOK SHEpruei 1
Pa3smHOXKeHMe KIIETKH U €€ )KU3HESHHBIM 1K
14 IToaroroska k OI'D 1

O0o001IeHNEe U CHCTEMAaTH3allisl 3HAHUH 110 TEME
15 1

Tema 3.3aK0HOMEPHOCTHIKM3HHM HA




OpPraHu3MeHHOM ypoBHe -174

Opranusm — OTKpbITast )KUBas

16 OTKpBITast kuBasi (OMocucTemMa).
[IpumuTHBHBIE Opranu3Mel.. bakrepun u
17 Bupychl [loaroroska k OI'D.
18 PacturenbHbIl OpraHusm U ero
Oco0ennoctu. [loaroroska k OI'D
MHuoroo06pa3ue pacTeHHil 1 3HaYCHHUE B
19 IIpUpOAE
Opranu3Mel 11apcTBa TPUOOB U JIUIITAHHUKOB
20 [ToaroToBka k OI'D.
’KuBOTHBIN OpraHu3M U €ro 0COOEHHOCTH.
21 IToarororka xk OI'D
22 MHuoroo0pasue >KUBOTHBIX
23 CpaBHEHME CBOMCTB OpraHu3Ma 4eJoBeKa
1 ’KUBOTHBIX
PasmHoOkeHnue xkuBbIX opranu3mos. [loaroroska
24 k OI'D
25 NunuBuayanbHOe pa3BUTHE OPraHU3MOB
26 OO6pa3zoBaHue MOJIOBBIX KJIETOK. Meiio3
27 N3ydenne MexaHu3ma HacIeACTBEHHOCTH
28 OcHOBHbBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
OpranusmoB [loarotoska k OI'D.
29 3aKOHOMEPHOCTH U3MEHYHBOCTH
HenacnencrBennas namenunBocth. [loaroroBka
30 k OI'D
31 OCHOBBI CEJNEeKIIMH OPTaHU3MOB.
32 O06o06uieHne

Tema 4.3aK0HOMEPHOCTHIIPOMCXOKACHHUSA 1

Pa3BUTHA KM3HHU HA 3emJie 204




33

[IpencraBnenus 0 BO3HUKHOBEHHH

JKM3HU Ha 3eMIIC B HUCTOPUHN CCTCCTBO3HAHUA

34 | CoBpeMeHHBIE MTPEICTABICHHS O
BO3HUKHOBEHUU KM3HU HA 3emiIe
35 3HaueHue GOTOCHHTE3a U OMOJIOTHYECKOTO
KpYroBOPOTA BEIIECTB B PA3BUTHH KU3HU
36 | Drambl pa3BUTHS KU3HU HA 3eMIIe.
37 | Wnew pa3BuTHS OpraHMYECKOTO MHpa
B Ouosorum.
38 Yapz JlapBuH 00 3BOJTIOIIH
oprannyeckoro mupa. I[loaroroska k OI'D
39 | CoBpeMeHHBIE MTPeICTaBICHHS 00
9BOJIIOIIMHM OPTaHUYECKOT0 MUpPa
Bupn, ero kputepuu u ctpykrypa. [logroroska
40 | xOI'D
[Tporneccrr o6pazoBanus BumoB. [loaroroska k
41 [OID
42 | MaxkposBomronus Kak mpouecc
MOSIBJICHUSI HAJIBUIOBBIX [PYIIIT
OcHoBHbBIE HaMpPaBIEHUS IBOJIOIUH.
43 | IloaroroBka k OI'D
44 | [Ipumepsl SBOJIONMOHHBIX MTPeoOpa3oBaHMUi
YKUBBIX OPraHU3MOB
45 [ OcHOBHBIE 3aKOHOMEPHOCTH IBOJIOLIUU
YenoBek — MpeCTaBUTENb )KUBOTHOTO MHUpa
46 | Iloaroroska xk OI'D.
47 | DBOMIOIMOHHOE MTPOUCXOKICHUE YETOBEKA.
48 Pannue atamnsl 3Bosronun uenoseka. [lo3aaue
49 | Tlo3aHMe STambl HBOJIIONHUN YETIOBEKA
50 | YemnoBeweckue packl, UX POACTBO U




IMPOUCXOKIACHUC

51 | YenoBek Kak )HUTeIb OHOCHEPHI U €T0
BIIMSIHHE HA MIPUPOJY 3eMIIn
52 O06o0menue

Tema 5.3aK0HOMEPHOCTHB3aUMOOTHOIIIEH Uil

OPraHM3MoOB U cpeabl-154

53 | VYcunoBus xxu3Hu Ha 3emIe

54 | OOuue 3akoHBI 1EHCTBUS (HaKTOPOB
Cpezbl Ha OpTaHH3M.

55 | IlpucrnocoOneHHOCTh OPraHu3MOB K
neictBuio GhakTopoB cpensl. [loaroroska
orn
buotnyeckue cBsa3u B npupoje [loaroroska k

56 | OID.

B3aumocBs3u Opranu3MoB B MOMYJISIIIUH

57 [Tonroroska x OI'D.

58 | dyrkumoHMpoOBaHUE MOMYJSAINUNA B IPUPOJIC
[IpupoaHoe cood11ecTBO — OHUOrEOLIEHO3.

59 IToaroroska k OI'D

60 | buoreoreHo3bl, 3KOCHCTEMBI U OHMOChEpa
Pa3BuTHe u cMeHa NpUPOTHBIX COOOIIECTB.

61 IToaroroska k OI'D

62 MHoroo6pa3ue 6MOreoIIeHO30B(IKOCUCTEM )

63 | OcHOBHBIE 3aKOHBI YCTOWYMBOCTH KUBOM
ITpuponst. Iloaroroska xk OI'D

64 | Dxonornueckue npodiemsl B 6nocdepe. Oxpana
MIPUPOIBI

65 | Okosornueckue npodiemel PCO-Ananus

66 | Oxckypcus

67 | Ob6oOenue




Peszeps

Htoro : 68 uacos
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HOACHUTEJIbBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMMbl 1O OHOJIOTUH TEOPETHYECKYIO OCHOBY JUIS OIpEIeTICHHS
MOJX0A0B K (OPMHUPOBAHMIO COJAEpKaHUS ydeOHoro mpeamera «buonorus» cocraBuIH:
koHHentyanpable nojoxerns OI'OC COO o B3auMOOOYCIIOBICHHOCTH LEJeH, COJep)KaHus,
pe3ynbTaToB 00y4YeHMs U TPEOOBAHMI K YPOBHIO TIOJITOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 001X
HEeNAX W MPHUHIUIAX, XapaKTEpU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CPEIHEro OOIIero
obpasoBanusi B Poccuiickoii denmepammm, a TakkKe TOJOXKEHUS O crenuduke Ouosoruu, e
3HAYCHUU B MO3HAHUU JKUBOM MPHUPOJIBI U 0OECIIEYCHNH CYIIECTBOBAHHS YEJIOBEUECKOTO 00IIeCTBa.
CornacHO Ha3BaHHBIM TIOJIOKEHUSIM, OTIPEETICHB OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OHOJIOTUH U
€€ CTpYKTypa.

[Iporpamma mo Ouosioruu naéT MPEACTABICHHE O LENsAx, 00 oOmiei cTparerun oO0ydeHwus,
BOCITUTaHMS M Pa3BUTHS 0OydarolUuxcs cpeAcTBaMu yueOHoro npeamera «buonorus», onpenenser
00s13aTeIbHOE TIPEMETHOE COZIEp)KaHUe, €ro CTPYKTYPY, pacrlpeieieHrue 1o pasaesiaM H TeMam,
PEKOMEHYeMYIO TTOCIIEA0BATEIEHOCTh U3YUeHHS YIeOHOTO MaTepraia ¢ y4¢TOM MEKITPEIMETHBIX
W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM 00pa30BaTeIbHOTO TPOIECca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B mporpamme 1mo OHMOJIOTHH TaKXKe YIUTHIBAIOTCS TPEOOBAHUS K TUITAHUPYEMBIM JINYHOCTHBIM,
MeTanpeIMETHBIM M TPEJAMETHBIM pe3ysibTaTaM OOy4eHHs B (OPMHUPOBAHHH OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIIPHOW  JIEATEIbHOCTH/YUeOHBIX JICUCTBUH  OOYy4aloOlmMXCS 1O  OCBOCHHUIO
coJiepaHus OMOJIOTMYECKOTO 00pa30BaHMUS.

B nporpamme mo Owuomorumm (10—11 kmaccel, 0a30BBI YpOBEHB) peaIM30BaH MPHUHIIUI
MPEEeMCTBEHHOCTH B M3y4eHHM Ouosiorud, Onarofaps dYeMmMy B HeEH MpocMaTpUBaeTCs
HaNpaBJICHHOCTh Ha pa3BUTHE 3HAHMM, CBA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYyYHOTO
MHPOBO33PEHHUS,  LEHHOCTHBIX  OpPHUEHTAlUil  JIMYHOCTH,  HKOJIOTUYECKOTO  MBIIUICHUS,
MIpeJICTaBJICHUM O 310pOBOM 00pa3e KU3HU U OEPEKHBIM OTHOIICHUEM K OKpYKarolel MpUpoaHOI
cpene. [losTomy Hapsny ¢ uzydyeHHueM OOIIEOMOIOTUYECKUX TEOPUH, a TaKKe 3HaHUN O CTPOSHUU
KUBBIX CHUCTEM pAa3HOTO0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOLECCOB B
nporpaMMe MO OHOJIOTUU YAEJICHO BHHUMAHUE KCIOJb30BAHUIO T[OJTYYEHHBIX 3HAaHUU B
MOBCEIHEBHOM JKM3HM Ui pELIEHUS MPUKIaJHBIX 33Jad, B TOM 4YHCIe: HNpOPUIAKTHKI
HACJIEICTBEHHBIX  3a00JIeBaHMI  4YeJIOBEKa,  MEIMKO-TEHETHYECKOTO0  KOHCYJIbTUPOBAHMSA,
000CHOBaHHS DKOJIOTUYECKH Ie71eco00pa3HOro MOBEACHUS B OKPYXKAIOUIEH MpUPOAHON cpene,
aHallM3a BIIMSAHUS XO3SIMCTBEHHOM JIEATENBHOCTH 4YEJIOBEKa HA COCTOSIHHME MPHUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHME BHHMAHUS K NPHUKIATHOW HAMPaBICHHOCTH Y4eOHOTO
npenMera «buoONOTHS» MPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIIeUEHHUS YCIOBHM Sl pEelICHUS
OJIHOM M3 aKTyalIbHBIX 3a]a4 HIKOJBHOTO OMOJIOTMYECKOTO OO0pa30BaHHUsA, KOTOpas MPEANoiaracT
dbopMmupoBaHre y OOydarOIIUXCS CIOCOOHOCTH aJalTUPOBAThCA K HW3MEHEHUSAM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero oOiiero obOpa3oBaHMs 3aHMMaeT BaxkHoe Mecto. OHa
obecnieunBaer (GopmupoBaHHE Yy OOYyJAIOMIMXCS MPEACTaBICHHM O HAyYHOW KapTHHE MHpa,
pacmupsieT ¥ 00001IaeT 3HaHUS O KMBOW MPUPOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLWHU, CO3MAa€T YCIOBUSA JUIs: TIO3HAHHUS 3aKOHOB JKHUBOM TPHUPOJIBI,



dbopmupoBanusi (YHKIHMOHATHHOW TPAMOTHOCTH, HABBIKOB 3JI0pPOBOTO W 0e€30macHOro ooOpasa
YKU3HHU, IKOJIOTUYECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW IIPUPOJIE U YETIOBEKY.

bonbioe 3HaueHne OMOJIOTUS UMEET TAKXKe JUIsl PELIEHUS] BOCIUTATENbHBIX U Pa3BUBAIOLINX
3amad cpegHero oOmero oOpa3oBaHUs, colHManM3anuu oOydaromuxcs. M3ydeHue Ouosoruu
oOecrieynBaeT yciaoBHA Ui (OPMUPOBAHMS MHTEIJICKTYaJbHBIX, KOMMYHUKAI[HOHHBIX H
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET MHTETPalii OMOJIOTHYECKIX
3HAHWHA C TPEICTABICHUSAMH W3 APYrUX Y4YEOHBIX NPEIMETOB, B YAaCTHOCTH, (PU3UKH, XUMUH U
reorpadun. Ha3BaHHbIE TOJIOKEHHUS O TMpeaHa3HauYeHWH Y4eOHOro mpeamera «buomorusn
COCTaBWJIM OCHOBY JJISl OIIPEIENICHHs MMOIX0J0B K OTOOPY U CTPYKTYPUPOBAHHUIO €r0 COAEpIKaHus,
IIPEJICTaBICHHOI0 B [IpOrpaMMe 1o OMOJIOTUH.

OTt6op coxepkanusi yueObHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
MO3ULUH KyJIbTypOCOOOpPA3HOTO0 MOJX0Ja, B COOTBETCTBUU C KOTOPHIM OOyYaroImuecs IOJIKHBI
OCBOWUTH 3HAHUS U YMEHHS, 3HAUMMble A5 (OPMHUPOBAHUS OOILIEH KYyIbTYpbI, ONpEAEISIoNe
a/IeKBaTHOE TIOBEJCHHE UYeJOBEKa B OKpY)KAloOIIEeW TPUPOIHON cpene, BOCTpPEOOBAHHbBIE B
MOBCETHEBHON J>KM3HU U TPAKTHYECKOU nesTenbHOCTH. Oco00€ MeCTO B ATOM CHUCTEME 3HAHHM
3aHMMAIOT AJIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIIy)KaT OCHOBOM Juisd (POpMUPOBAHUS TPEICTABICHUN
O COBPEMEHHON E€CTECTBEHHO-HAayYHOW KapTHHE MHpa W IIEHHOCTHBIX OpPUEHTALMSIX JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIUU OMOJIOTUYECKOTO 00pa30BaHUsL.

CTpykTypupoBaHHE coJepxaHUs Y4eOHOTO Marepuajia B IMporpaMMe Mo OuoJioruu
OCYILIECTBJIEHO C Y4YETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUNH OO0 OTIMYUTEIBHBIX OCOOEHHOCTAX
KUBOU MPUPOJIBL, O €€ YPOBHEBOM OpPraHU3allii U BOJIIOLMH. B COOTBETCTBUM C 3TUM B CTPYKTYpe
yaeOHoro npenmera «buosorus» BblIEIEHbI CIeAYyIOINe colepxKaTelbHble JIUHUN: «bruomnorus kak
Hayka. Meroapl HayyHOro mo3HaHUA», «KieTka kak Ouosjormueckas cucreman, «OpraHusM Kak
Oouosnoruyeckas cucrema», «CucrteMa u MHOrooopazue opraHmueckoro Mupa», « IBOJIOIUS KUBOI
MPUPOABL, «IKOCUCTEMBI U MPUCYIITNE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss yuebHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
00y4aroUUMUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIIMOHAJIbHONW OpPraHU3allii )KUBBIX CHCTEM PAa3HOTO
paHra u npuoOpeTeHrne yMEHUI UCIOBb30BATh 3TH 3HAHUS JJISl TPaMOTHBIX ACWCTBUI B OTHOLICHUH
00BEKTOB >KMBOW MIPUPOJIBI U PELLICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHne wLenu u3ydeHus yudeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYAIOIIMMUCS CHUCTEMbI 3HAaHUN O OMOJIOTHYECKUX TEOPUSX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPaBUIIaX, CIyXKAIIUX OCHOBOU /Uisi (JOPMUPOBAHUS MPEACTABICHUI
0 €CTECTBEHHO-HAY4YHON KapTHHE MHUPA, O METO/IaX HAyYHOTO MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu
U OCOOCHHOCTSIX JKMBBIX CHUCTEM pA3HOTO YPOBHSI OpraHU3allid, BBIAAIOIIUXCS OTKPBITUAX H
COBPEMEHHBIX HCCIIEJOBAHUAX B OMOJIOTHH;

dbopmupoBanre y oOydyarolmIuxcs MO3HABATENbHBIX, HHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHallM3a JaHHBIX O MyTAX Pa3BUTHUS B OHMOJIOTUM HAYYHBIX B3IJISJIOB,
UJeH U MOAX0JIOB K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIliu;

CTaHOBIIEHHE Y 00YyJaromuxcst o01mmen KyabTypbl, QYHKIIHOHATEHON IPaMOTHOCTH, pPa3BUTHE
YMEHHUI OOBSCHATh W OLICHWBAThH SIBICHHUS OKPYXKAIOIIETO MHpa >KMBOW MPUPOJBI HA OCHOBAHUU
3HAHWI U OTBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTHH;

¢dopmupoBaHue y oOyyaromMXcs YMEHHH WIIIOCTpUpPOBaTh 3HAu€HHE OMOJIOTHYECKUX
3HAHMA B TMPAKTUYECKOW JIEATEIHHOCTH 4YENIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHIA;



BOCIIMTAHHUEC y6e)KIIéHHOCTI/I B BO3MOKHOCTH IIO3HAQHHUSI 4YEJIOBEKOM JKHUBOU IMpUupoOabI,
HEOO0X0IMMOCTH OEPeKHOr0 OTHOUICHUS K HEH, COOIOACHUS 3TUYECKUX HOPM TPH NPOBEIACHUU
OMOJIOTUYECKUX UCCIICOBAHUM;

OCO3HaHHUEC I CHHOCTH OMOJIOTMYECKHUX 3HaHHI U TIOBBIIICHUA YPOBHA SKOJIOTHYECKOU
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHMW U YMEHUW B TOBCEAHEBHOW >KM3HU ISl OLICHKHU
MOCIIEICTBUI CBOEH JEATENBHOCTH [0 OTHOLICHHWIO K OKpYKalomed cpene, COOCTBEHHOMY
3JI0pPOBBIO, 000CHOBAHHE U COOITFOICHUE Mep TTPO(UITAKTUKY 3a00JIEBaHUH.

B cucreme cpennero obmero obpazoBanus «buosorus», uzyyaemass Ha 0a30BOM YPOBHE,
SABJISICTCSA O6$I3aTeJH)HI)IM y‘Ie6HI)IM npeaMeToM, BXOAAIIMM B COCTaB HpCIIMCTHOfI oOiactu
«EcTecTBeHHO-HAY4YHBIE IIPEAMETHI.

Jlst u3yueHus OMOJIOTHH Ha 0a30BOM YPOBHE CpeIHEro o01ero oopa3oBaHusi OTBOIUTCA 68
yacoB: B 10 kiacce — 34 yaca (1 gyac B Hezento), B 11 kitacce — 34 yaca (1 yac B Heziento).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buosornss kak Hayka. CBsi3b OMONOTHHM C OOIIECTBEHHBIMH, TEXHHUYECKHMH H APYTUMH
€CTCCTBCHHBIMU HayKaMH, (QrIoco(Hei, ITHUKOW, ICTCTHKOW ¥ mpaBoM. Poib Owonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAYYHOH KapTHHBI Mupa. CucTtemMa OMOJIOTUYECKUX HayK.

Metoapl TO3HAHUS KUBOW MPHPOJBI (HAOIIOACHUE, HKCIIEPHUMEHT, ONMCaHHWe, W3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hdapsun, I'. Mennens, H. K. Kosbrios, Ix. Yorcon u ®@. Kpuk.

Tabmuis! u cxembl: «MeToIbl TO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «Mcmosb3oBaHWE pa3IWYHBIX METOJOB TMPU H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AI U,

XKusble cuctemsl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHust 6uonaoruu. OTiIndue )KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OmocucTeM © WX pa3HooOpaswe. YPOBHM OpraHU3alUH OHOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHEIH, TKaHEBBIH, OpPraHU3MEHHBIH, MONYJIALIMOHHO -BUOBO,
9KOCUCTEMHBIN (OMOTre0IeHOTHYECKH ), OOChEepHbIH.

JdemoHcTpaumnu:

Tabmuubpl u cxembl: «OCHOBHBIE TPH3HAKH J>KU3HW», «YPOBHH OpraHW3alldd IKUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XuMHYeCKHil COCTAaB U CTPOCHUE KJIETKH.

XUMHYECKUN COCTaB KJICTKH. XMMHUYECKUE DJIEMEHTBI: MAaKpOJIEMEHTbI, MUKPOJIEMEHTHI.
Bona u MuHEpaJIbHBIE BEILIECTBA.

@OyHKIMM BOJbI 1 MUHEPAJIbHBIX BELECTB B KieTke. [lonnepkanue ocMoTuueckoro 6anaHca.

benku. CoctaB u crpoeHue 6e1k0B. AMUHOKHUCIOTHI — MOHOMEPHI OenkoB. HezameHnumeble u
3aMEHUMbIE AMUHOKHUCIIOTBl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHM CTPYKTYpPbI O€JIKOBON MOJEKYJIbI
(mepBUYHAas, BTOPUYHAsL, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUUYECKHE CBOMCTBA OEIKOB.
buonoruueckue GpyHkIM OEIKOB.

@®epmeHTbl — Ouosiorndyeckue Kartanuzaropbl. CTpoeHue (epMeHTa: aKTHBHBIM LEHTP,
cyoctpatHas  crneuuduuHocte.  Kodepmentsl.  Buramunbl.  Omiuums  ¢GepMeHTOB  OT
HEOPraHUYECKUX KaTaInu3aToOpPOB.

VYraeBoJpl: MOHOCaxapupl (TJII0K03a, pubo3a M Je30Kcupub03a), aucaxapuipl (caxaposa,
JaKTO3a) W TMOJUcaxapuabl (Kpaxmai, TJIMKOTeH, Ieiuttono3a). buonorndyeckue QyHkumun
YIJIEBOJIOB.

Jlunuapl:  Tpurauuepuasl,  Qocdomunuap,  crepounsl.  ['mapoduiabHO-THIPODOOHBIE
cBoiictBa. buosornueckue QyHkuuu nunuaoB. CpaBHEHHE YITIEBOJOB, OEIKOB M JIMIHMJIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnorel: JJTHK u PHK. Hykneotnasl — MOHOMEpBI HYKIEHMHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u GpyHKIUH.



[{uTosorus — Hayka o kineTke. KietouHas Teopust — mpumep B3auMoOJIeHCTBUS uaeh u (pakToB
B Hay4YHOM MO3HAaHUU. MeTobl N3y4eHUs KIETKH.

Knerka kak menoctHas xuBas cucrema. OOmue NMpU3HAKK KIETOK: 3aMKHYTas HapyXHas
MeMmOpana, mojekynbl JIHK kak reneTrueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tumbl  KJIETOK: JyKapHOTHYecKas U  Impokapuotuueckas. OCOOEHHOCTH  CTPOSHUS
MpoKaproTHUECKOW KieTku. Kietounast crenka Oakrepuil. CTpoeHHE 3YKapHOTHYECKON KIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIWMKC, MX (DyHKIUH.
[lna3marnyeckass MmemOpana, e€ cBoiictBa M (QyHkouu. LuTommazmMa u €€  OpraHoUBI.
OnnomemOpanubie opranousl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [lomyaBTOHOMHBIE
OpraHoujibl KJIETKU: MUTOXOHAPUH, IutacTuibl. [Iponcxoxaenne MUTOXOHIpUM U miacTua. Bumabt
mwiactul. HememOpaHHble OpraHouabl KJIETKH: pPUOOCOMBI, KIJIETOUHBIM ILIEHTp, LIEHTPHUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUU OpraHOuA0B KIIETKU. BKitoueHus.

SAnpo — perynasTopHblii neHTp kieTku. CTpoeHue siapa: sjaepHas 000J0YKa, KapHoIulazMma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpancnopT BEemECTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. Illnelinen, P. Bupxos, x. YorcoHn, ®.
Kpuk, M. Yunkuuc, P. ®pauxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHre  XMMHYECKMX  JJEMEHTOB B HEXHBOM  MPUPOIEN,
«Pacrmpeenenre XUMUYECKHX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuper u cxemsl: «llepuoguueckas TabnMia XUMHYECKHX JIIEMEHTOB», «CTpoeHue
MOJIEKYNBI BOJb», «buocunte3 Oenka», «CtpoeHue Mojekysbl Oenkay, «CtpoeHue depmeHTay,
«Hyxnennoseie kucnotel. JIHK», «Ctpoenue mosiekynbl AT®», «CTpoeHHEe 3yKapuOTHUYECKOU
KIeTKW», «CTpoeHHEe MKUBOTHOM KIETKNW», «CTpOEHHE pPACTUTEIbHOW KIETKH», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIECBOABDY, «JIUmuasn».

OO6GopynoBaHue: CBETOBOM MHKPOCKON, OOOpyIOBaHHWE Il TPOBEACHUsI HAOIIOJICHUH,
U3MEpEeHul, HKCIEPUMEHTOB, MHUKpOMpENnapaTbl PacTUTEIbHBIX, XUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlaGopaTopHble H NIpaKTHYeCKUe padoThI:

JlaGopatopnas padora Ne 1. «/M3yueHne KaTaaIUTHYECKOW aKTHBHOCTH (epMeHTOB (Ha
MpUMepe aMuUiIa3bl WK KaTajaasbl)y.

JlaGopaTtopnas padora Ne 2. «3ydeHue CTpOCHUS KICTOK PACTEHUM, )KUBOTHBIX U OaKTepuid
[10J MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIPENAapaTax U UX OIMUCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOMeH BemecTB, WM MEeTaboIM3M. ACCUMUIAINSA (TUTACTHYECKUH OOMEH) M TUCCUMUIISIIIAS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI €IMHOrO Tpolecca Merabonuszma. Poyib 3akOHOB
COXpPaHEHUS BEIECTB U SHEPTUU B IOHUMAHUU METa00IU3MA.

Tunbr oOmeHa BemiecTB: aBTOTpO(HBIH M rereporpodHbiid. Posb (gepmMeHTOB B 0OMeHe
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas M TeMHOBas (a3pl (oTocuHTeza. Peakium ¢dorocuHTe3a.
DddextuBHOCTD (hoTOCHHTE3a. 3HaueHUe (PoTOCHHTE3a IJs KU3HU Ha 3emie. BrnusHue ycnoBwuii
cpenabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XEeMOCHHTE3upyrolue OakTepuu. 3Haue€HUE XEMOCHUHTe3a I KU3HM Ha
3emue.



DHepreTuyeckuii 0OMeH B KiIeTKe. PaciienyieHne BemecTB, BbIJICIICHHE U aKKyMYyJTUPOBaHUE
SHEPTUU B KIETKe. OTambl SHepreTudeckoro oOmena. [nmukonu3. BbpokeHune M €ro BHIBL
Kucnopognoe okwuciaeHue, Wi KieTouHoe bixanue. OxucnutenbHoe (GochopriimpoBaHHeE.
D¢ dekTHBHOCTD SHEPreTHIeCKOro 0OMEeHa.

Peakium  matpuyHoro cunte3a. [enermueckas wunpopmamms u JHK. Peamuzamus
IreHETUYECKON MHGpOpMaluu B KIETKE. ['eHeTHMuecKui KOJ M ero cBoWcTBa. TpaHCKpUNIUS —
matpuunblii cuHTte3 PHK. Tpancmsiuust — 6uocunte3 Oenka. Ortamnbl TpaHciusiuuu. Koauposanue
aMUHOKHCIIOT. Ponib pubocom B GuocuHTe3€e Oenka.

Hexnerounsie ¢popmbl xu3Hn — BUpYCHL. Mctopust oTkpsiTis Bupycos (. V. ViBaHOBCKwHIA).
OCOOEHHOCTH CTpOCHHSI W S>KM3HEHHOTO IWKJIa BHpYcOB. bakrepwodaru. bonesnu pacTeHui,
KUBOTHBIX U Y€JOBEKa, BbI3bIBacMble BUpycamH. Bupyc mmmyHonepunura uenoseka (BUY) —
Bo3Oymutens CIIWJla. OOpatHas TpaHCKpumiuMs, peBepTaza M uHTerpasa. Ilpodunaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUI.

JdemoHncTpauuu:

IToptpetsr: H. K. Konbros, JI. . UBanoscku, K. A. Tumupszes.

Tabmuis! u cxembl: «Tunsl mutanus», «Metadonuzm», «MUTOXOHAPUA», «DHEPreTHUECKUN
oOMen», «Xmopormiacty, «Potocunresn, «Crpoenne JIHK», «Crpoenne u pyHKImOHHpOBaAHUE
reHa», «Cunte3 Oenka», «['eHernueckuit koa», «Bupycw», «bakrepuodaru», «CrtpoeHue u
xu3HeHHbIH nuk Bupyca CIINa, 6akrepuodaray, «Permxkarus JTHK».

Ob6opynoBanue: Moaenu-anmuukanuu «Ynsoeraue JIHK wu tpanckpunmus», «buocuHTes
6enka», «CTpoeHue KIeTKu», Moaens cTpykrypsl JJTHK.

Tema S. PazMHOKeHHe U MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsrii 1Kk, WM KU3HEHHBIM 1MWK KiIeTkd. MHATepdaza m wmuto3. Ilpomeccsr,
npoTekaromue B uHTepdasze. Perumkamus — peakumst marpudyHoro cuHTe3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN Ha0op — KapuoTUN. JIMIUIOWIHBIA W TalJIOWIHBIA XPOMOCOMHBIC
HaOopbl. Xpomartuael. L{uToMOrMUecKne OCHOBBI PA3MHOXKEHUS W WHAWBUAYAJIBHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne xnetku — muro3. Craguu murosa. IIponeccsl, npoucxoasiue Ha pasHbIX CTAIUIX
MHUTO3a. BHOJIOrn4ecKuii CMBICII MUTO3a.

IIporpammupyemast rudesb KJIETKH — aloITo3.

®opMbl pa3MHOKEHHsI OPraHU3MOB: Oecriojioe U 1oJjioBoe. Bujpl Gecrionoro pa3MHOXKEHHUS:
JieJICHUe HaJBOE€, IMOYKOBAHHE OJIHO- M MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHHE, BETETATUBHOE
pazMHOKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHUE VISl CEICKLUU.

ITonoBoe pa3MHOXKEHHE, €ro OTINYUS OT OECHOJIOrO.

Meiio3. Craaum wmeiio3a. Ilpoueccel, mpoucxoasnue Ha craausx wmedosa. IloBeaeHue
xpomocoM B Meio3e. KpoccuHrosep. bruosornyeckuii CMbICH U 3HaYEHHE MEH03a.

I"ameTorenes — mpouecc oOpa30BaHUS MOJOBBIX KIETOK Yy HUBOTHBIX. IlonoBbIe >kene3bl:
CEMEHHUKU U su4HUKUA. OOpa3oBaHuEe M pa3BUTHE IOJIOBBIX KJIETOK — raMeT (crepMaTo30uf,
AWLeKIeTka) — chepMaToreHe3 MW oBoreHe3. (OcoOEHHOCTH CTpOEHHUs AHLEKIETOK U
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

WupuBuayansHoe pa3BuTHE (OHTOreHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOTreHe3). DTarbl
SMOPHOHAIILHOTO Pa3BUTHUS y MO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHHE, TacTPYJsALUs, OpraHoreHes.
IToctamOproHanbHOE pa3BUTHE. THIBI HOCTAMOPUOHAIBLHOTO Pa3BUTHS: MPsAMOE, HENpsMoe
(MmunHOUYHOE). BnmsHue cpenpl Ha pa3BUTHE OPraHMU3MOB, (DAaKTOpBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.



Poct u pa3zBurue pacteHuil. OHTOreHE3 LBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIuU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer 1 cxembl: «DOpPMBI pPa3MHOXKEHHSI OPraHU3MOBY, «JIBOWHOE OIUIOJIOTBOPEHUE Yy
LIBETKOBBIX PacTeHui», «BereraTuBHOE pa3sMHOKEHUE pacTeHU», «/leneHue KieTku OakTepuii»,
«CTpoeHHe NOJIOBBIX KIETOK», «CTpoeHHe XpomocoMbl», «KneTounsld nukm», «Peminkanus
JHK», «Muro3s», «Meinos», «lIpsmoe n HenpsiMoe pasBUTHE», «['aMeToreHe3 y MIIEKOIIUTAOIIUX U
yesoBeka», «OCHOBHBIE CTaIUU OHTOTEHE3a».

O6opynoBaHue: MUKpPOCKOI, MHKpornpenapaTsl «CrepMaTo30U/ibl  MIIEKONUTAIOLIETOY,
«SlifuexsieTka MiekonurTamouero», «Kapuokunes B KiIeTkax KOpellka JyKa», MarHUTHas MOJIEJb-
amumkanus «Jlenenue kierkm», moaens JJHK, moaens MetadazHOH XpOMOCOMEI.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Jlabopatopnast pabota Ne 3. «HaGmrogenue mMuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

Jlabopatopnast pabora Ne 4. «M3yueHue CTpPOCHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHeTUKH. Mcropus pa3BUTHS TE€HETHUKH. Poib LHUTOIOTHMM U
SMOpHOJIOTUH B CTAHOBJICHWU I'eHETHKU. Bkian poccuiickux M 3apyOexXHBIX YU4EHBIX B pa3BUTHE
FeHeTUKH. MeToapl TeHETUKH (TMOPUIONOTUYECKHM, IMTOreHETUYEeCKHH, MOJEKYIsIpHO-
reHeTuyeckuit). OCHOBHbBIE T'€HETHYECKUE MOHATUA. ['eHeTnueckas CHMBOJIMKA, MCHOJb3yeMas B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBAaHWS  TPU3HAKOB,  yCTaHOBJEHHble [.  Menaenem.
MonoruOpuaHOE CKpelMBaHue. 3aKOH eAMHO-00pa3us TMOPUIOB MepBOro mokojeHus. [IpaBuio
JOMUHUPOBaHUs. 3aKOH pacLIEIUICHUs MPU3HAKOB. [ unore3a uncrotel ramet. [lonHoe u HenonHoe
JOMUHUPOBaHUE.

JurubpugHoe  CKpellMBaHWE. 3aKOH  HE3aBUCUMOTO  HAClIEJIOBaHHUS  IPU3HAKOB.
[{uToreHeTnvyeckrue OCHOBBI JUTHOPUAHOTO CKpELIUMBaHUA. AHATU3UPYIOLIEE CKpeUlUBaHue.
Hcnonp30Banne aHAIM3UPYIONIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CueruieHHOe  HacienoBaHue mpu3HakoB. Pabora T. Moprana 10  CIEIUIGHHOMY
HacJe10BaHUIo reHoB. HapyllleHre clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetnka nona. XpoMOCOMHOE OIpEAENICHHE MOJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorametHsle U rereporaMeTHble opraiu3mMel. HacienoBanue npu3HakoB, CHEIIEHHBIX € MTOJIOM.

N3meHunBOCTh. Buabl H3MEHYMBOCTH: HEHACIIEACTBEHHAs U HacleACcTBeHHas. Poiib cpenbl B
HEHACJIEJICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA  MOJU(PUKAUOHHON  HM3MEHUYUBOCTH.
Bapuannonsslii psinq U BapuauumonHas Kpuas. Hopma peakiuu npusHaka. KosinuecTBeHHblE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBeHnHasi, WM TEHOTHUNHMYECKas, M3MEHYMBOCTh. KOMOMHAaTHBHAs W3MEHYUBOCTD.
Meiio3 U TMOJIOBOM TpollecC — OCHOBAa KOMOMHATMBHOM H3MEHYMBOCTH. MyTalmoHHas
M3MEeHUMBOCTh. Kiaccudukamuss MyTaruii: TEeHHbIE, XPOMOCOMHBIE, Te€HOMHbIEe. YacToTa u
MpPUYMHBI MyTanuid. MyrareHHble ()akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIEACTBEHHOMN
n3MeHunBocty H. Y. BaBuiosa.

BuesgepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.



I'enetuka wuyenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOAbl TEHETHUKUA 4YEJIOBEKa:
TCHEAIOTUYCCKUH,  ONM3HENOBBIN,  [UTOTCHETHYECKUW, OHOXMMHYECKUN,  MOJEKYJISPHO-
reHetudeckuid. COBpPEMEHHOE OIpECICHHEe TEeHOTHUIIA: IOJHOTEHOMHOE CEKBEHUPOBAHMUE,
TCHOTUIIMPOBaHWE, B TOM uucie ¢ mnomompio [IP-ananmusa. HacnenctBennble 3a00JieBaHUS
YyeJIoBeKa: reHHbIe 00J1e3HU, 0OJIE3HU C HACIEICTBEHHON MPEAPACIONOKEHHOCTHIO, XPOMOCOMHBIE
0one3nn. ComaTnyeckue M reHepaTtuBHbIE MyTamuu. CTBOJIOBBIC KIETKU. [IpUHIMIIBI 3I0POBOTO
oOpa3a JKW3HU, JAWATHOCTHKH, MPOPWIAKTHKUA M JICUCHUS TCHETHUYECKUX Oose3Hei. Meauko-
FEHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUYCHHE MEIUIIMHCKOM TE€HETUKH B MPEIOTBPAIICHUU WU
JIEYCHU U TeHETUUECKUX 3a00J1€BaHU YEI0BEKa.

JdemoHcTpaumnu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne @pusz, C. C. YerBepukos, H. B. Tumocgeen-
Pecosckuii, H. 1. BaBuios.

Tabmuupl U cxembl: «MOHOTHOPUAHOE CKpPEIIMBAHME M €r0 IMTOTEHETUYECKas OCHOBAY,
«3aKOH PacIIeIUICHUs U €ro IUTOTeHEeTUYECKast OCHOBA», «3aKOH YHUCTOTHI raMeTy, «JIurubpunnoe
ckperuBanue», «lluTonmoruyeckue  OCHOBBI ~ TUTHOPUIIHOTO  CKpelIUBaHUs»,  «Menos»,
«B3aumoielicTBIE allIEbHBIX TE€HOBY, «[ €HEeTHYeCKnue KapThl pACTEHUMN, )KUBOTHBIX U YEJIOBEKA,
«l'enetnka mojna», «3aKOHOMEPHOCTH HACIEIOBAHUs, CIEIJICHHOTO C ToJioM», «KapuoTumsl
YeJIOBeKa H JKUBOTHBIX», «Buasl wu3MeHUMBOCTH», «MoaudukannnoHHas W3MEHYUBOCTHY,
«HacnenoBanue pesyc-gpakropa», «I'eHeTuka rpymnn KpoBu», «MyTallMoOHHAs: U3MEHUNBOCTbY.

OGopynoBanue: Mojaenu-ammIukanun «MoHOTHOpHIHOE CcKpemuBaHue», «HemomHoe
JOMUHUpOBaHUEY, «JlurnbpumHoe ckpemmBanuey, «llepekpéct XpomMocom», MHKPOCKOT H
Mukponpenapar «J/lpozoduna» (Hopma, MmyTauuu (Gopmbl KpbUIbEB U OKpacKd Tena), repOapuii
«I"'opox MoceBHOW».

JlaGopaTopHble M IpaKTH4ecKue padoThbi:

JlaGopatopnass pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHIAHOTO W JUTHOPHIHOTO
CKpEILMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOMpEnapaTaxy».

JlabopaTopnast pabotra Ne 6. «M3yueHne MoauMUKAITMOHHOW HM3MEHUYHUBOCTH, TIOCTPOCHHUE
BApPHUAIIMOHHOTO PAJa U BAPUAIIIOHHOM KPUBOI.

JlaGopatopnas pabora Ne 7. «AHaim3 wMytanmuidi 'y apo3o¢umiabl  Ha  TOTOBBIX
MUKpOTpernaparax».

[IpakTueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbBI OMOTEXHOJIOTHH.

Ceneknusi KaKk Hayka M IpoIEecC. 3apoKJICHHE CEJICKIMM U AoMmecTukanus. Yuenue H. .
BaBuiioBa 0 IeHTpaXx MPOUCXOXKIEHUS W MHOToOOpa3usi KyIbTypHBIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpPT, HOPO/Ia, IITAMM.

CoBpemMeHHBIE METOJBI CENeKUUU. MaccoBbli WM HHAWBUIYaIbHBIA OTOOpPHI B CEJICKIIHH
pactenuii u KUBOTHBIX. OIleHKa SKCTepbepa. BIuM3KOpoACTBEHHOE CKpellMBaHWE — WHOPUIAMHT.
Uucras nunus. CkpeuuBaHue YHCTHIX JUHHUH. ['eTepo3uc, unu rubpuaHas cuna. HeponcreeHHoe
CKpelrBaHue — ayropuauHr. Otnanénnas rudpuanzanus u e€ ycrnexu. VICKycCTBeHHBIN MyTareHes
Y MOJTY4€HHE MOJUIIIONI0B. JIOCTUKEHUSI CENEKIIMHN PACTEHUM, ’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MNPOU3BOJACTBA. ['€HHas WHXEHepus. OTamlbl CO3JaHUs
pexomOunantHot JIHK wu Ttpancrennsix opranusmoB. Kierounas wumxenepus. Kiierounsle
KyIbTypbl. MHUKpPOKJIOHAJIBbHOE pa3MHOXEHUE pacTeHuid. KIoHMpoBaHHME BBICOKOTPOIYKTHBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHE M dTudeckue mpobrmemer. MO —
TeHETUYECKH MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.



JlemoHCcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypumn, I'. /1. Kapneuenko, M. ®@. BaHoB.

Tabmumer u cxembl: kKapta «lIeHTPBI TPOMCXOXKACHUS M MHOTO00pa3us KyJIbTYypPHBIX
pactenuit», «llopoapl ITOMalIHUX KUBOTHBIX», «CoOpTa KyJAbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Paboter akamemuka M. @. UBanoBa», «[lomummonmus», «OOBEKTHI
onorexHonorum», «KieTouHble KyabTyphl W KIOHHpOBaHHE», «KOHCTpyHmpoBaHWE U TIEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBanue: MYJSDKMA IUIOJIOB M KOPHEIUIONOB TUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpPaKTHYeCKUe padoThl:

Okckypeusi «OCHOBHBIE METOJABI M JOCTHKEHHUS CEJIEKIUM PACTEHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COpPTOMCHBITATENBHBIN YYacTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOITPAMMEBI 110 BHUOJIOTMHW HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBarOTCSI TpeOOBaHMS K pe3yjabTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpPEIHEro OO0IIero oopa3oBaHMA: JIMYHOCTHBIM, METANpPEIMETHBIM H
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType JMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA IpeaMeTra «bUOJOrus» BBIACICHBI
CJIEIYIOILIME COCTABIISIONINE: OCO3HAHUE 00YJAIOITUMUCS POCCUNUCKON TPaXKJaHCKON MICHTUYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPE/ICIICHUIO, HATMYNUE MOTHUBAITUHU K
00y4YeHHIO OMOJIOTHH, IEJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKJICHUNM JTUYHOCTH HA OCHOBE
KIITFOYEBBIX IIGHHOCTGfI U UCTOPUYICCKHUX TpaI[I/IHI/Iﬁ Pa3sBUTHA OHMOJIOTMYECKOTO 3HaHHusA, TOTOBHOCTH
U CIOCOOHOCTh OOY4YarolIMXCsl PYKOBOJCTBOBATHCS B CBOEM JI€ATENBHOCTH LEHHOCTHO-
CMBICJIOBBIMHM YCTAHOBKAaMH, IMPUCYIHINUMH CUCTEMC OHMOJIOTHYECKOTO O6pa3OBaHI/I$I, HaJIN4ue
9KOJIOTUYECKOTO MPABOCO3HAHMUSI, CTIOCOOHOCTH CTaBUTH 11E€TM ¥ CTPOUTH KU3HCHHBIE TUTAHBI.

JInyHOCTHEBIE pE3YyIbTaThl OCBOCHHA IIPEAMETA «bnonorus JOCTHUT'AaKOTCA B C€JIHNHCTBEC
yqe6H0171 A BOCIIUTAaTEIbHOH ACATCIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU pOCCPIfICKPIMH
COOUOKYJIBbTYPHBIMH, HCTOPUYCCKUMU H AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMH, MNPUHATBIMH B
o0IecTBe mMpaBWJIaMH W HOPMaMH TIOBEJCHUS W CHOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHUS,
CaMOBOCIIMUTAHUA W CaMOpPAa3BUTHA, Pa3BUTHUA BHYTpeHHeﬁ MO3UIHHN JIMYHOCTH, ITaTpUOTHU3MaA,
YBaXEHMsI K 3aKOHY MU TPaBONOPSIKY, UEIOBEKY TpyJda M CTaplieMy IOKOJIEHHIO, B3aUMHOIO
yBa)KeHHUsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HACIEAMIO U TPAJAULUSAIM MHOTOHAIIMOHAIBHOTO
Hapoja Poccuiickoit denepannu, IpupoJie U OKPYKaroIIeu cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «buosoTHs» OJDKHBI OTpakaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCA CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTALUN, TO3UTHUBHBIX BHYTPEHHUX yOEXKJICHUH,
COOTBETCTBYIOIIUX TPATUIUOHHBIM ILIEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIUPEHNE KU3HEHHOTO
OTIbITa M OIBITA JESATEILHOCTH B MPOLIECCE PEeaTu3alii OCHOBHBIX HANpaBlIEHUI BOCIUTATENBHOMN
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKOM  Mo3ulMu  oOydaromierocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX MpaB M OOSA3aHHOCTEH, YyBaKeHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH AESITENbHOCTU NMPHU CO3AAHUU Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MMO3HABATEbHBIX 33/1a4, BHITIOJHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3HIIUIO 10 OTHOIIEHHUIO K SIBJICHUSM COBPEMEHHOMN
KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JECUCTBUSIX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMU YOKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIUAIBHBIM MOJIO0XKEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B TIPOLIECCE COBMECTHOTO BBHITIOJHEHHUS Y4EeOHBIX,
MM03HABATENbHBIX M UCCIIEIOBATEIBCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIEHHUS] K MHEHUIO OTIIIOHEHTOB
P 00CYKIEHUU CIIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO COICPIKAHNUS;



TOTOBHOCTb K T'YMaHUTapPHOM U BOJOHTEPCKOMN JIEATEIIBHOCTH;

2) NnaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOPMUPOBAHHOCTh POCCUICKON TPaKTAHCKOW HICHTHYHOCTH, MATPHUOTU3MA, YBAKEHUS K
CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Iiepe]l PoIMHOM, ropOCTH 3a CBOM Kpail, CBOXO Poauny,
CBOW SI3bIK U KYJIBTYPY, IPOIIOE U HACTOSILEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIEIAUIO U MaMSITHUKAM MPUPOJIBI, TOCTHKEHUSM
Poccuu B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OIICHWBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OHMOJIOTHH,
MOHMMAaHMsI 3HAYEHUs OWOJOTMM B TIO3HAHUHM 3aKOHOB TMPUPOJBI, B JKU3HU YEJIOBEKA W
COBPEMEHHOT0 00111eCTBA;

uciHas YOSKIEHHOCTh, TOTOBHOCTD K CITYKCHHIO U 3ammte OTedecTBa, OTBETCTBEHHOCTH 32
ero cynp0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHMWE AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBEICHMUSI;

CIIOCOOHOCTH OIIEHWBATH CHUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACH Ha
MOpPaJTbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIECHHE K CBOMM POJUTEISIM, CO3JAHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TPaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs ICTETUKY ObITAa, HAYyYHOTO W TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHUMAaHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBON IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQKCHHMIO B pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE NPOSIBISTH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, (GOPMHUPOBAHUA KYJIbTYPbl 310POBbSi H IMOLUMOHAIHLHOI0
0J1aronmoJryymsi:

MOHMMAaHUe M peaau3anusi 3J0pOBOr0 M 0e30MacHOro 00pasa KM3HM (30pOBOE MUTAHHE,
coONIoiecHHe TUTHMEHWYEeCKUX MpaBWJI U HOPM, COATaHCHPOBAHHBIA PEXUM 3aHATHH U OTHbIXA,
perynspHas pu3ndeckas akTUBHOCTD), O€pexKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (DPM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHUMAaHKE [IEHHOCTH MPaBUJI HHIUBUAYAIBHOTO U KOJIJIEKTUBHOIO 0€3011aCHOTO MOBEICHUS
B CUTYalUsIX, YIPOKAIOIIMUX 3I0POBbIO U )KU3HU JIFOLCH;

OCO3HAHWE TMOCIEACTBHI M HENPUATHUS BPEIAHBIX MPHUBBIUEK (YMOTPEOJIEHUs aJIKOTOJIA,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTh K AKTUBHOM JAESTENBHOCTH TEXHOJIOTMYECKOW M COLMAIIbHOW HaIpaBJIE€HHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

WHTEpEeC K pa3nuyHbiM chepam TpodecCHOHATBHONW NESTENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oymyiieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CIOCOOHOCTH K 00pa3oBaHHMIO M caMOOOpa30BaHUIO HA MPOTSHKEHUU Bee
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:



HKOJIOTUYECKU 1€JIeCO00pa3HOe OTHOIIEHHE K MPHUPOJAE KaK MCTOYHHUKY XH3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KYJIbTYPHI: TNPHOOPETEHHE ONbITA IJIAHUPOBAHHS
MOCTYIIKOB M OLIEHKH WX BO3MOKHBIX ITOCIIEACTBUI U OKPYXKAIOIIEH Cpebl;

0CO3HaHME TJI00AIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelieHus;

CIOCOOHOCTH MCIIOJIB30BATh MPHOOPETaEMBbIE TP M3YYEHUHN OMOJIOTUH 3HAHUS U YMEHHUS MIPH
pemeHrH TpoOIeM, CBA3aHHBIX C PAMOHAIBHBIM IPHPOJIONIONIB30BAaHIEM (COOIIOICHHE TPaBHII
MOBEJICHHSI B MIPUPOJIC, HAIIPABICHHBIX HA COXpPaHEHHE PAaBHOBECHUS B SKOCHUCTEMaX, OXpaHy BHJIOB,
IKOocUcTeM, Onocdepsl);

AKTUBHOE HEMPUATUE JICUCTBUI, MPUHOCIUIUX BPEA OKPYKAIOUIEH IPUPOJHOMN CpENE, YMEHUE
MIPOTHO3UPOBATH HEOJArOMPHUSTHBIE SKOJIOTUYECKUE TIOCIEACTBHUS MPEANPUHIMACMBIX EHCTBUNA U
MPeOTBpAIIATh UX;

HAIMYAE PA3BUTOTO OSKOJOTUYECKOTO MBIIIJICHUS, JKOJOTHYECKOW KYJIbTYpPbI, OIBITA
NEATETbHOCTH  DKOJIOTMYECKOH  HANpaBICHHOCTH, YMEHHS pYKOBOJACTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHHKATHBHOM M COLIMAIBHOW MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUIECKOH JEATEIIEHOCTH SKOJIOTHYECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOW NPAaKTUKH, OCHOBAaHHOTO HAa JUAJIOTE KYIBTYP, CHOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJHMKYJIETYPHOM MUPE;

COBEPILIEHCTBOBAHKE SI3BIKOBOM M UHTATEIBCKOW KYIbTYPHI KaK CpPEICTBA B3aUMOICHCTBUS
MEXTy JIFOJIbMU W TIO3HAHHS MHPA;

MMOHMMaHKue crenudukn OWOJIOTHM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHUPOBAHUHU
palMOHAIBLHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHHH IIEJIOCTHOTO MPEACTaBIECHUS 00 OKpYy)KaroleM
MHpE KaK O €IUHCTBE MPUPO/Ibl, YeTOBEKa U OOIIEeCTBA, B O3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH
U peleHun NpooIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTU OHWOJIOTUM JUIsl COBPEMEHHOM IUBMIIM3AIMK: 00eCreUeHUs
HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3/IaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, MOMCKA MyTeH BbIXOJAa U3 TII00aJIbHBIX
9KOJIOTHYECKUX MpobieM U olecreueHus: nepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHATBHOMY
MCIO0JIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJIyUEHUU OHOJIOTMYECKUX 3HAHMM B LEISIX MOBBILICHUS 0OIIein
KYJIbTYpbl, €CT€CTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DyHKIIMOHAJIbHOU
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3yuyeHUH OUOJIOTHH;

MOHUMAaHHE CYIHOCTH METOJIOB TIO3HAHMS, HCIOJb3yeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJBb30BaTh IMOJlydaeMble 3HAHHS JJIs aHajdu3a U OOBSCHEHUS SBICHUI
OKPY)KAIOIIEr0 MHpa M MPOUCXOIANIMX B HEM HU3MEHEHUWH, yMeHHE JenaTh 0OOCHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAyyHBIX (DaKTOB M MMEIOIIHUXCS JAaHHBIX C LEJIbl0 MOJy4eHHS
JOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIFHO UCIOJIb30BATh OMOJIOTNYECKHE 3HAHUS JJIS PElIeHus mpooiem
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHE IIEHHOCTH HAy4YHOW JESTeNbHOCTH, TOTOBHOCTH OCYIIECTBISITH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITeTbHOCTh MHIUBUIYAIBHO U B TPYIIIE;



TOTOBHOCTb U CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIIOJTYYCHHUIO HOBBIX 3HaHUH 110 OMOJIOTMM B COOTBEICTBUM C JKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3ynbTaTbl OCBOEHHS ydeOHoro mnpeamera «buosiorus» BKIHOYAOT:
3HaYMMble 151 (OPMHPOBAHUS  MHUPOBO33PEHHUS  OOyYAIOIIUXCA  MEXAUCIUIUIMHAPHBIC
(Mex1peAMEeTHbIE) OOIIeHayYHbIe IOHSTHSI, OTPAXKAIOLIUE 1IETOCTHOCTh HAYYHON KapTHUHBI MUpa U
cnenn(UKy METOJOB TO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
SIBIIEHUE, MIPOLIECC, CUCTEMA, HAyYHbIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccleoBaHue, HAONI0/IeHNe, W3MEpPEHHE, SKCIEPUMEHT U JpPYrux), YHHUBEpCalbHbIE Yy4eOHbIE

JNEeNCTBUSA (mo3HaBaTenbHbIE, KOMMYHHMKAaTHBHBIE, PETyJISTUBHBIE), obecrneynBaromnye
¢opmupoBanue (YyHKIMOHAJIBHOW TPaMOTHOCTH M COLIMAJIBHOW KOMIIETEHLHH OO0Yydaroluxcs,
CIIOCOOHOCTh oOyuaronxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCLUTIIIMHAPHBIE,

MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCalbHble Yy4eOHble JACWCTBUS B IIO3HABaTEIbHOM U
COIIMAIBHON MTPAKTHKE.

MertanpeqMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI CPEJHETo o0Imero o0Opa3oBaHUs
JAOJIKHBI OTPaXXaTh:

OBJIaIleHI/Ie YuuBEpCaJdbHbBIMHU y‘leﬁHl)lMl/l Mnmo3HaBaTeJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIEHO  ()OPMYJIMPOBATh M aKTyaJIM3MPOBATh TPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCTIOJIh30BATh MPH OCBOCHUH 3HAHHA MPHEMBI JIOTHYECKOTO MBIIIICHHUS (aHAN3a, CHHTE3a,
CpaBHEHHUA, KilacCHpUKaKMK, OO0OOIMIEHUs), pPACKpPbIBaTh CMBICT OHMOJOTHYECKUX TOHSATHN
(BBIICTATH UX XapaKTepHbIC PU3HAKH, YCTAHABIMBATD CBS3H C IPYTUMU TIOHSATHSIMU );

OTIpEeNeNATh IIeTH JESTEIbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPHUH WX JOCTHIKCHUS,
COOTHOCHTB PE3YJIbTAThI ICATEILHOCTH C IOCTABICHHBIMU IICIISIMH;

UCIIOJb30BaTh OHOJOTHYECKHE TOHATHS JUIsl OOBsSCHEHHs] (aKTOB M SBJICHUH JKUBOH
TIPUPOIBL;

CTPOMTH JIOTHYECKHE PACCYKICHUs (MHIYKTUBHBIC, NICIYKTUBHBIC, 110 aHAJOTHHU), BBISBISATH
3aKOHOMEPHOCTH W TMPOTUBOPEYUSI B PACCMATPHBAEMBIX SIBJICHUSX, (OPMYIHUPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJICJIbHBIC CPEJICTBA JUIS TPEJCTABJICHUS CYIIECTBCHHBIX CBS3CH U
OTHOIICHUA B H3Yy4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEYMU Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIAH PEUICHUS MPOOJIEMbI ¢ YYETOM aHAIN3a UMCIOIIUXCS MAaTepHaIbHBIX U
HEMaTepPHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESITENBHOCTh, OIICHHBATh COOTBETCTBHE pE3YJIbTATOB IIENISM,
OIICHUBATh PUCKU TOCIEACTBUM JeSITENLHOCTH;

KOOPJIMHUPOBATh U BBIMOJHITH pPabOTy B YCIOBHSIX pEANTbHOrO, BUPTYyaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30Bble HCCIeI0BATEILCKHE IeHCTBHSI:



BIIQJICTh HABBIKAMU Y4eOHO-MCCIIEOBATEIBCKON U TPOCKTHOW JCSITENLHOCTH, HABBIKAMH
paspemieHus MnpoodieM, CIOCOOHOCTbIO W TOTOBHOCTBIO K CAMOCTOSITENIBHOMY IOMCKY METOJOB
pEIICHUS MPAKTUICCKHX 337124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHBIC BUIBI JEATCILHOCTH IO TOJYYCHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETANH, MPeoOpPa30BaHUI0 W MPUMEHEHHIO B YYE€OHBIX CHUTYallUsX, B TOM YHUCIE TMpHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dbopMHpOBAaTh HAYYHBIA THIT MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (HOPMYIHMPOBATh COOCTBEHHBIC 3aJadll B OOpa30BATEIBHON JCSITEILHOCTH H
KU3HECHHBIX CHTYAIHSIX;

BBISIBIISITh IPUYHHHO-CIICJCTBCHHBIC CBSI3U M aKTyaJU3UPOBATh 3aJady, BBIJIBUTATh TUIIOTE3Y
e€ penieHus, HaX0IUTh aPTYMEHTHI JJIs TOKA3aTeIbCTBA CBOMX YTBEPIKICHHIA, 3a/1aBaTh MapaMeTphl
Y KPUTEPUU PEIICHUS;

aHAJIM3WPOBATH TMOJIYYCHHBIC B XOJIC PEIICHUS 3aJa4d Pe3yIbTaThl, KPUTHYCCKH OICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBATh MPUOOPESTEHHBIN OIIBIT;

OCYIIECTBIISITh [EJICHATIPABICHHBIA TIOMCK TEpPeHOoca CPEeACTB M CIIOCOOOB JIEHCTBHS B
poheCcCHOHANBHYIO CPENY;

YyMETh  TEPEHOCHTHh 3HAHUS B  TIO3HABATCIBHYKD M TPAKTHYECKYI0  OOJacTH
KU3HECSITCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIACTeH;

BBIJIBUTATh HOBBIE WJICH, IpeJjiarath OPUTHHAIBHBIC TIOJAXOJBI W PEIICHHS, CTaBHUTH
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIIUE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3UYHBIX HCTOYHHMKAX HHGOPMAIMHU (TEKCTEe Y4eOHOTO TOCOoOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax gaHHBIX, B VHTepHere), aHaMM3WpPOBaTh WH(OOPMAIMIO pA3JIMYHBIX BHAOB H (HOpM
MPEJCTaBICHHS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

dbopMynHpoOBaTh 3ampockl W TPUMEHSTH pa3IMYHbIE METOAbl NpPU IOWCKE H OTOOpE
ouosornyeckoit nHMGopMaIu, He0OX0 IUMOM ISl BHITIOJHEHUST y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIb30BaHUS HMH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHIA,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO ~ BBIOMpATh ONTUMAIBHYIO (GOpMYy TpEICTaBICHUS OWOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAy4YHBId S3bIK B KAaueCTBE CpPEICTBA NpU paboTe ¢ OHOJOTUYECKOMH
uHpOpMaIMel: MPUMEHATh XUMHYCCKUE, (U3MYECKHEe M MAaTeMaTW4YeCKHe 3HAaKd M CHUMBOJIbI,
dbopmynbl, abOpeBHATypy, HOMEHKIATYpy, HCIOJB30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKUE CPEJICTBA HATJISAHOCTH;

BIIQJIETh HaBBIKAMHM  pACTO3HABaHWs ©  3alIUTHl  MHPOpMAIMK, HHPOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU AefiCTBUSIMH:

1) obmenue:

OCYILIECTBIISITh KOMMYHHKAIIMH BO BCeX c(hepax *KU3HH, aKTUBHO YUAaCTBOBAThH B IMAJIOTE MU
JMICKYCCHU TI0 CYIIECTBY 00CYKIaeMOM TeMbI (YMEHHUE 3a7]aBaTh BOMPOCHI, BBICKA3bIBATh CYKICHHS



OTHOCUTEJILHO BBINIOJHEHUS IpeajJaraéMoil 3ajadyd, y4UTbIBATb HHTEPEChl M COIJIACOBAHHOCTh
MO3ULMI APYIUX YYaCTHUKOB AUAJIOTA WIN JUCKYCCUN);

pacrio3HaBaTh HEBepOabHbIE CPEICTBA OOILICHHUS, IOHUMATh 3HAUECHHE COIUABHBIX 3HAKOB,
MPENOChIOK BO3HUKHOBEHUS! KOH(DIMKTHBIX CHTYyallMd, YMETb CMSr4aTb KOH(QUIMKTBI U BECTH
IIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU croco0aMu OOILIEHUS U B3aUMOJCUCTBMS, MOHUMATh HaMEPEHMs
IpYrux JIOACH, MPOSBIATh YBaXKUTEIBHOE OTHOIICHHWE K COOECeTHUKY M B KOPPEKTHOH (hopme
(bopMyTHpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTth CBOI TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

[IOHUMAaTh U HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAJIbHOU pabOTHl IpU
peleHn OMOJIOTUYECKOW MpoOiIeMbl, 0O0CHOBBIBATH HEOOXOJMMOCTbh NPUMEHEHHUS] TPYHIOBBIX
(hopM B3aMMOJIEHCTBUS NPU PELICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JAEMCTBHM C y4€TOM OOIIMX HHTEPECOB H
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MIPUHUMATD 1I€JI1 COBMECTHON JI€ATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH JAECHCTBUS
o €€ JOCTWKEHHIO: COCTAaBIATh IUIAH JCWCTBUM, pacHpenensiTb poiad € Y4ETOM MHEHHU
Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHOU paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJa/a U KaXK/I0T0 Y4aCTHHKA KOMaH/bl B OOMIUNA pe3ylbTaT 1o
pa3paboTaHHBIM KPUTEPHUSM;

npeaiaraTb HOBBIE MPOEKTHI, OIEHMBATh HJEU C MO3WIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh NO3UTUBHOE CTPATErMUECKOE MOBEJCHNE B PA3IMUHBIX CUTYAIUsX, IPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHULIUATHUBHBIM.

OniaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMH el CTBUSIMU:

1) camoopraHu3zanus:

UCIOJIb30BaTh OUOJIOTUYECKNE 3HAHUS JUIs BBISBIICHUS TPOOJIEM U UX PELICHUS B )KM3HEH HBIX
U Y4eOHBIX CUTYaIMsIX;

BbIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHMH LEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M TOCTYNKax 10 OTHOLICHMIO K >KMBOH NIpPUPOJE, CBOEMY 3J0POBBIO M 310POBBIO
OKpYXaroIluX;

CaMOCTOSITEJIBHO OCYIIECTBIATh IO3HABATENIBbHYIO JIESTEIbHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHbIE 3aJjaull B 00pa30BaTEIbHON NESTEIbHOCTH U )KM3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIBHO COCTaBIATh IUIAH pEIICHUs MpoOJeMbl C Y4ETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclIupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEAOUTCHUH];

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO LIIMPOKOH 3PYAMLIMU B Pa3HbIX 0OIACTIX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHbD.

2) caMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LENISAM;



BIIQICTh HABBIKAMHU MMO3HABATEIBHON pe(IEeKCHU KaK OCO3HAHUsS COBEPIIAEMBIX JICHCTBHIA H
MBICIIUTEIBHBIX TIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, UCIOJB30BATh MPUEMBI pediekcuu s
OIIEHKH CUTYaIIMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PELICHUS IO UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX [IPU aHAIU3€E PE3YJIbTATOB JAEATEIIBHOCTH;

3) npuHsATHE CeOST M IPYIrUX:

MPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JCSITEILHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMINOKH;

pa3BHBaTh CIIOCOOHOCTh MOHMUMATh MUP C TIO3UIUH IPYTOro YEJIOBEKA.

MHNPEAMETHBIE PE3YJIbTATbBI

[IpenmeTrHble pe3ynbTaThl ocBoeHUs nporpammbl COO mo O6uosnoruu Ha 0a30BOM YpOBHE
BKITIOYAIOT crienududeckne st yueObHoro mpeamera «buonoruspy HaydHbIe 3HAHUS, YMEHHS U
CrocoObl AEWCTBUH 1O OCBOGHMIO, HWHTEPNpETallMd W NpeoOpa3oBaHUIO 3HAHUM, BUbI
JEATETbHOCTH TI0 TIOJYYEHHIO HOBOTO 3HAHUS M TPUMEHCHHIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTYallUsIX, @ TAKXKE B PEaJIbHBIX KU3HEHHBIX CUTYaIUSIX, CBI3aHHBIX ¢ Omoiyorueil. B mporpamme
MPEeMETHBIC PE3YJIbTAThl PEACTABICHBI 110 T0JIaM 00YUSHHS.

[IpenMeTHbIe pe3yapTaThl OCBOCHUS yuyeOHOro npeameta «buonorus» ¢ 10 knacce NOTKHBI
OTpakaTh:

C(OPMHUPOBAHHOCTh 3HAHUH O MeCTe W POJIM OHWOJOTHM B CHUCTEME HAYJYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA U
HAay4YHOTO MHUPOBO33pPEHHS, O BKJIAJE€ POCCUNMCKHX M 3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBAaTh COJEpKaHUE OMOJOTMYECKMX TEPMHHOB W TMOHSATHI: KU3Hb, KIIETKA,
OpraHu3M, MeTabo0Jau3M (0OMEH BEIIEeCTB M MPEBpaleHNe SHEPTHH), TOMEOCTa3 (CaMOperyJIsIus),
YpOBHEBasi ~ OpraHu3aius  KUBBIX  CHCTEM, CaMOBOCIIpOM3BeieHuEe  (PernpoayKIus),
HACJIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jlaratb OWOJIOTMYECKHWE Teopuu (KJIETOYHAas, XPOMOCOMHAas, MYTallMOHHa,
LEHTpaJbHAsl JOorMa MOJIeKylIsspHOW Owuosnorun), 3akoHel (I. Mennens, T. Moprana, H. W.
BaBuiioBa) u yyeHust (0 HEHTpax MHOrooOpasusi U MPOUCXOXKICHUS KyabTypHbIX pacteHuir H. .
BaswuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BIIQJIeTh METOJaMH HAy4YHOTO MO3HAHUS B OHOJOTMHU: HAOIIOJCHHE U OIMUCAHHE
KUBBIX CHCTEM, TMPOIECCOB W SBIEHUM, OpraHu3anus U [POBEIECHUE OHOJIOTHYECKOTO
OKCMEPUMEHTa, BBIJBUKCHHE THUIIOTE3bl, BBIABICHUE 3aBUCHMOCTH MEXAYy HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE MOTYUY€HHBIX PE3yIbTaTOB, UCIOIH30BAaHHBIX HAYYHBIX MMOHATHI, TeOpUuit
Y 3aKOHOB, YMEHHE JIeaTh BHIBObI HA OCHOBAHHUHU MOJyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJCIATh CYLIECTBEHHBIE MPU3HAKM BUPYCOB, KJIETOK IMPOKAPHOT M 3YKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIECCOB: OOMEHa BELIECTB U
IIPEBpAIllEHUs] SHEPrUM B KIETKe, (DOTOCHHTE3a, IJIACTUYECKOIO M SHEPreTHYecKoro oOMeHa,
XEMOCHHTEe3a, MHTO03a, MeH03a, OIUIOJIOTBOPEHUS, Pa3MHOXKEHHs, WHAWBUIYaJbHOTO Ppa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE NPUMEHATh NOJy4YeHHbIE 3HAHHs Uil OOBSICHEHUS OMOJOIMYECKHX IMPOLIECCOB U
SBIICHUM, JUIS MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KHU3HM C LIEJIbI0 00ecTiedeHus



0€30MMacCHOCTH CBOETO 3[I0POBBS U 370POBbsI OKPYKAIOIIUX JIFO/ICH, COOMIOICHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKPYKAIOMIEH NPUPOJHON cpele, TMOHUMAaHHE HEOOXOIUMOCTH HCIIOJIb30BAHHUS
JOCTHKCHUM COBPEMEHHOMN Oouosoruu u OMOTEXHOIOTUI JU1sL paLMOHAIIEHOIO
MPUPOIOTIOIE30BAHHUS;

YyMEHUE pellaTh »JJIEMEHTAPHbIE TEHETUYECKHE 3a/layd Ha MOHO- M JIUTHOpUIHOE
CKpElIMBaHKE, CIICTUIEHHOE HACJIEI0BAHKE, COCTABIISATh CXEMbl MOHOTHOPUTHOTO CKPEUTUBAHUS JIJIsI
MpeACKa3aHus HACJICIOBAHMS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJHATE JTA0OPATOPHBIC W TPAKTHYCCKUE PadOThI, COOMIOATh IMpaBWiIA TPH
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECCKH OICHUBATH M HWHTEPIPETHPOBATh HH(POpPMAINIO OHOJOTHIECKOTO
COJICpXKaHUsA, BKJIIOYAIOUIYIO TICEBJIOHAYYHBIE 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOW WH(pOpPMAIK, HAYIHO-TIOMYJIIPHBIC MaTephaibl), dTHUYESCKAE AaCIEKTHl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHbIE TIIMCHMEHHBIE M YCTHBIE COOOIIeHHs, 00001mas
OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJB30BAThH MOHATHITHBIN
anmapaT OMOJIOTHH.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS yaeOHOTO Tpeamera «buonorusi» ¢ 11 Knacce nOTKHBI
OTpaXKaTh:

chOpMUPOBAHHOCTh 3HAHUM O MECTE€ W POJIM OWOJOTMHM B CHUCTEME HAyYHOTO 3HAHUSA
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHHBI MHUpPA H
Hay49HOTO MHUPOBO33PEHUS, O BKJIAJE€ POCCHUUCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
onosornu, PyHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA JUTsl PEICHUS KU3HEHHBIX 33]1a4;

YMEHHE PacKpbIBaTh COJEpKAHUE OMOJOTUYECKHX TEPMUHOB WM MOHSTUN: BUJ, MOIYJALHUS,
reHo(OH 1, SBOJIONHUS, IBKYIIAE CHIIBI ((paKTOPbI) 3BOJIOIHH, MPUCITOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHKe, SKOJIOTHUECKHUE (PaKTOPhI, SKOCUCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
LIEeTIA MMATAHMSI, SKOJIOTUYECKasl MUpaMHuIa, OMoreomneHos, onocdepa;

yMEeHHE H3/1araTh Ouojoruueckue Teopuu (dBomronMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs IBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxonactsa K. M.
bapa, uwepenoBanusi riaBHbIX HampaBiieHui W myted sBomonuu A. H. CeBeproBa, ydyeHus o
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl UX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAaMU HAY4YHOTO MO3HAHUS B OHOJOruM: HAOIIOJACHHE U OIHCAHHE
KUBBIX CHCTEM, TMPOIECCOB U SABIEHUM, OpraHu3anus U TMpoBeIeHUE OHOJOTUYECKOTO
OKCIEPUMEHTA, BBIJBMKEHHE TUIIOTE3bl, BBIABICHHE 3aBHUCHUMOCTH MEXAYy HCCIIEeIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE MOTYY€HHBIX PE3YAbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX OHITUMA, TEOPHUIl
Y 3aKOHOB, YMEHHE JIeaTh BHIBObI HA OCHOBAHHUHU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICTATh CYLIECTBEHHBIC MPU3HAKK CTPOCHUS OMOJIOTHYECKHMX OOBEKTOB: BHUJIOB,
MOMYJISIIIUM, POIYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIIEHO30B U AKOCHCTEM, 0COOCHHOCTH
MPOLIECCOB:  HACIEACTBEHHONW HM3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHMS,
MPUCTIOCOOIEHHOCTH OPTaHU3MOB, JNEHCTBHS SKOJIOTHUECKUX (DaKTOPOB Ha OpraHU3MBI, MEepeHOca
BEIIIECTB M MOTOKA SHEPTUH B HKOCHUCTEMAX, aHTPOIOTCHHBIX M3MEHEHHH B JKOCHCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXMMHUYECKUX IIUKIOB B Onocdepe;

YMEHHE TMPUMEHATh MOJIYYCHHbIE 3HAHUS Ui OOBSACHEHUS OMOJOTHYECKHX MPOIECCOB H
SIBJICHUH, I MPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM JKU3HM C IIENIbIO OOecTieueHus
0€30MMacCHOCTH CBOETO 3[I0POBBS U 30POBbs OKPYKAIOIIUX JIIOICH, COOMOICHUS HOPM TPaMOTHOTO



MOBEICHUS B OKPYKAIOMIEH NPUPOJHON cpene, TMOHUMAHHE HEOOXOJAMMOCTH HCIIOJIb30BAHUS
JOCTHKEHUH COBPEMEHHON OMOJIOTHH TS PAIlHOHAIIBHOTO TIPUPOIOTIOIH30BAHUS;

YMEHHE pEeIIaTh JJIEMEHTApHbIE OWOJIOTHMYECKHE 3aJla4ud, COCTaBIIATH CXEMBI IepeHoca
BELIECTB U HEPIUM B IKOcHCcTeMax (LENH MUTaHuUs);

YMEHHE BBITIONHATH JIA0OpATOpPHBIE M TMPAKTHUYECKUE PadOTHI, COOMIOATh MpaBWiIa MPH
paboTe ¢ yaeOHBIM U 1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECCKH OICHUBATH M HWHTEPIPETHPOBATh HH(POPMAINIO OHOJOTHIECKOTO
COJICpP)KaHUs, BKIIOYAIONIYIO IICEBOHAYYHBIE 3HAHWS W3 Pa3JIUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOW HWH(OpMaIMK, HAYYHO-TIOMYJISIPHBIE MaTepuajbl), paccMaTpuBaTh TJ00aIbHBIE
9KOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOMICHHUIO K HUM COOCTBCHHYIO
MTO3UIIHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE IMCHMEHHBIE M YCTHBIE COOOIIEeHMs, 00001mas
OMOJIOTHYECKYI0 HH(POPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIE30BATh MOHATHIHHBIN
anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
nudpoBbIe
Nen/m | Tema ypoka KonTpoabHubie op
Bcero Ilianup. Hara oOpa3oBaTe/bHbIE
padoTsI
aaTra U3y4YeHHs | Pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
2 MeTo bl TO3HAHUS JKUBOU IPUPO AL 1 bubmorexa LOK
1 PHPOJIBL. https://m.edso0.ru/863e6122
3 buonoruueckue cucTemMsbl, NPOLIECCH U 1 bu6moreka [IOK
UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuMu4ecKkui cocTaB KiIeTku. Boja u 1 bubmuorexa [JOK
MUHEpPaAIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [IOK
5 b .C o 1
G, LOCTAB 1 CTPOCHHE DEKOB https://m.edso0.ru/863e6b72
depMeHTh — OUOJIOTHYECKHE
karanus3atopsl. JlabopatopHas paboTa
P patop pv bu6mmoreka [JOK
6 Ne 1 «M3yueHune KaTaqTuTHYECKON 1
https://m.edso0.ru/863e6b72
AKTUBHOCTH ()€pPMEHTOB (Ha IMpUMepe
aMUJIa3bl WM KaTajaasbl)»
bubmuoreka [JOK
7 vy I 1
TJICBOJBL. JHIIHRT https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 H .ATD 1
YIICHHOBBIC KHCTOTRT https://m.edso0.ru/863e6d5c
9 Uctopusa u MeToabl N3yUeHUS KIETKU 1 bubmnorexa [IOK
p a v ) https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Kiterounas teopust

10 Knerka kak 1ie10CTHas )KUBasi CHCTEMA
CrpoeHnue 3yKapuoTHYECKON KIIETKH.
Jlaboparopnas padora Ne 2 «3yuenue
PatopHt b . . bubmmoreka [{OK
CTPOEHUS KJIIETOK PACTEHUH, )KUBOTHBIX,
1 rprOOB ¥ OaKTEpUil O MUKPOCKOIIOM hittps://m.eds00.ru/863e610
p p A P https://m.edso0.ru/863e716¢
Ha TOTOBBIX MHKpPOTIpEIIapaTax u ux
OIIMCaAHHEY
bubmmoreka [{OK
12 00 o
MEH BEIIECTS HITH METabo MM https://m.edso0.ru/863e766¢
bu6moreka [IOK
13 )] . X
OTOCHHTES. ACMOCHIHTES https://m.edso0.ru/863e7c98
. bubmuorexa [JOK
14 6] o
HEPTETHHCCKII OOMEH https://m.edsoo0.ru/863e7aae
JKuzHeHHBIN UK KISTKU. [{enenue
KieTku. MuTto3. Jlaboparopras padota
15 Ne 3 «HaOmroneHrne MUTO3a B KJIETKax bubmmorexa [OK
- https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTes 6enka. Peakuus maTpuaHOTO bubnmuoreka [JOK
CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsnus — OMocHHTE3 Oelka Eubmorexa OK
https://m.edsoo0.ru/863e796e
bubmuoreka [JOK
18 H —
CIICTOUHBIC (POPMBL AKH3HH — BHPYCHI https://m.edso00.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bu6nmoreka [JOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
kjeTok. Omio10TBOpeHue.

bubnuorexa [JOK

21 Jlaboparopuas pabota Ne 4 «M3yueHue httos://m.e dSO(])_.[ru 1863681b6
CTPOEHHS TMOJIOBBIX KJIETOK HA TOTOBBIX
MHKpOIIpenapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB brbmmorexa [OK

https://m.eds00.ru/863e8436

23 ['eHeTnka — Hayka 0 HaCIEJICTBEHHOCTH bubnuorexa [JOK
1 U3MEHYHBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS

24 pu3HakoB. MoHOrnOpuIHOE bubamorera LOK

https://m.eds00.ru/863e8878

CKpEIIUBaHNE

UTUOPHUTHOE CKpEeINTUBaHue. 3aKOH
25 fe?;aBI/II:)I/IiIOFO H'c‘f)CJ'II:I[OBaHI/Iﬂ bubmorexa LOK

https://m.edsoo.ru/863e89a4

MIPU3HAKOB

CuerieHHOE HAcCJIeI0BaHKUE MPU3HAKOB.

JlaGopaTtopnas pa6ota Ne 5 «M3yueHue

26 pe3ynbTaTOB MOHOTHOPHIHOTO U bubnuoreka [JOK
JTUTHOPUTHOTO CKPEITUBAHUS Y https://m.edso0.ru/863e8c60
JpO30¢ Ul HA TOTOBBIX
MHKpOIIpernapaTax»

97 I'enetuka nona. HacaenoBanue bubmuoreka [JOK
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencreennas
M3MeHUnBOCTb. JlabopaTtopHas paboTa

. bubmuoreka [JOK

28 Ne 6. Uzyuenne moanpuKamoHHON

HU3MCHYUBOCTHU, ITOCTPOCHUC
BapUallMOHHOTO psAda U BapHaHHOHHOﬁ

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

KpHUBOW»

HacnencrBeHHast "3MEHYMBOCTb.
Jlaboparopuas paborta Ne 7. «AHanu3

bubmmoreka [{OK

29 MYyTaui y qpo30(HIbl HA TOTOBBIX 1 https://m.edsoo0.ru/863e8efe
MHUKpOTIperiapaTax»
bubnuorexa [JOK
30 Peneriica ueopexa L https:// m.edSO(])_.[ ru/863e8d78
PeseprubIit ypok. O600111€HIE TIO TEME
31 «HacnencTBeHHOCTh U K3MEHYHUBOCTh 1
OpPTaHU3MOB»
bubmuorexa [JOK
32 Cenexuus kak Hayka u mponece 1 https:// m.edso;I ru/863e9214
33 MeTobl 1 TOCTHXKEHUS CETICKITUT 1 bu6moreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://m.edsoo.ru/863e9214
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYUEBHBIE MATEPHAJIBI JUISI YYAEHUKA

* buonorus, 10 xracc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pen.

[Taceunuka B.B., AknronepHoe oOmiectBo «M3aarensctBo «IIpocBenieHne»

METOJINYECKHNE MATEPHAJIbI IJIAA YYUTEJIS
1.A.}O.HNonuesa. A.B.Topranos. buosorus B cxemax u tabmumax 9KCMO Mocksa. 2012 r

2.I'. 1. Jlepuep. buonorus. [lonnblii cipaBounuk s noarotoBku k E I' 9. M. Actpens 2012 ¢
3.I'oroBumcs k EI'D. O6mas 6uonorus M Ipoda 2012 r

4.EI'D 2012 r. buosorus. M. Actpens 2012r

5.EI'D. O6mas 6uonorusi. KoutponsHsie uameputenbubie marepuaisl M [Ipocsemenne 2012 ¢
6.1.P. MyxamemxanoB. Mactepckas yuntenst « Tectsl, 3auetsl, Gnuonpocst 10-11 kimace» M

«BAKO» 2007 r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HMHTEPHET

«Eannas konnekums Lindposbix O6pasoBaTtenbHbix PecypcoBy (http://school-collection.edu.ru

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru



MyHuumMnansHoe GlogxeTHoe obuieobpasosarensHoe yupexgeHue
«CpegHas o06weobpazosaTebHan Wwkona Ne2 um. X.T. ToTposa c. Horups»
MpuropoaHoro MyHULMNanLHoro paoxa PCO-AnaHus
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PABOYAS ITPOT'PAMMA
yueoHoro npeameta «buosorus»
s ooyuarommxcesi 11 kinacca

YMK: U.H.ITlonomapeBou

Bcero: 34 4 (1 yac B HeeJI10)

Yuntean: I:xxkukaesa C.I11.

Horup 2023 —2024yu4.roa



I[lnannpyemMble pe3y/bTaTbl OPUEHTUPOBAHBI HA MOJTYYCHUE KOMIIETEHTHOCTEHN J1JIst
nocJeayromei mpohecCuoHaIbHON AeSITENFHOCTH KaK B paMKax JTaHHOW MPEeIMETHON 00J1acTH,
TaK U B CMEXHBIX C HEHl 00J1acTaX.

MeTanpeaMeTHble pe3yJibTaThl:

PeryasituBHbIe:

CIIOCOOHOCTH BHIOMPATH IEJIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JICWCTBUSX U IMOCTYIKaX O
OTHOIIEHHUIO K KUBOU MPUPOJE, 310POBBIO CBOEMY U OKPYKAIOIINX;

CaMOCTOSITEIIEHO OOHAPYXUBATh U (HOPMYIUPOBATH TPoOIEMy yUeOHOH e TeFHOCTH;
IJIAHUPOBATh CBOIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

paboTaTh MO CAaMOCTOSITENILHO COCTABICHHOMY IUIAHY;

COOTHOCHUTH PE3YyNbTAT AESITEILHOCTH C LENbIO;

pasnauyath Cocod U pe3yiabTaT AesTeIbHOCTH;

YMETb OLIEHUTh CTENEHb YCIENIHOCTH CBOEH MHIANBUAYATIbHON 00pa30BaTeIbHON A TENbHOCTH.
Io3HaBaTenbHbBIE:

OBJIJIEHUE COCTABJISIFOIIMMY HCCIIE0BATENbCKOM U MPOEKTHOM IEATENbHOCTHIO, BKIIIOUAsi YMEHHUS
BUJIETh IIPOOIIEMY, CTABUTH BOIIPOCHI, BHIBUTATh TUIIOTE3bI, JaBaTh OMPEIEICHUS TOHATHIM,
KJIacCU(UIMPOBATH, HAOIIOAATh, TPOBOAUTH SKCIIEPUMEHTBI, J1€1aTh BHIBOBI M 3aKIIOUEHUS,
CTPYKTYpUpPOBATh MaTepuai, 0ObSICHSTh, JOKAa3bIBaTh, 3AUINATE CBOU UJIEH;

yMeHHue paboTaTh ¢ pa3HBIMU UCTOYHUKAMU OMOJIOTUYECKOW HHPOPMAIIUN: HAXOIUTh
OMOJIOTHYECKYI0 HH(OPMALIMIO B Pa3IMUHBIX UCTOYHHUKAX (TEKCTe yueOHUKa, HAy4HO-
MOMYJISIPHOM JIUTEpaType, OMOIOrHYeCKUX CIOBApSX U CIIPAaBOYHUKAX), aHATU3UPOBATh U
OIIeHUBATh HH(POpMAIHIO, MPeoOPa3oBHIBaTh HHGOPMAIIHIO U3 OAHOU (POPMBI B IPYTyIO;
CaMOCTOSITENIbHO CTaBUTh JJMYHOCTHO-HEOOXOJUMbIE YUeOHbIe U )KU3HEHHBIE 3a/1a4H U
OTIPEeNATh, KaKhe 3HaHUS He00X0JMMO IPUOOPECTH TSl UX PELICHUS;

MPEICTaBIATh HHPOPMAIUIO B ONITUMAIBHON hopMe B 3aBUCUMOCTH OT aJipecara;

MMOHUMATh CUCTEMY B3TJISIZIOB U HHTEPECOB YEIOBEKa;

BIIAIETh MPUEMaMU F'MOKOTO YTEHHS U PAllMOHAIBHOTO CIIYIIAHUS KaK CPEICTBOM
camMo00pa3oBaHuUs.

KomMmyHnkaTuBHbIE:

TOJIEPAHTHO CTPOUTH CBOM OTHOILICHUS C JIFOJIbMU UHBIX MO3UIIMN U HHTEPECOB, HAXOAUTh
KOMITPOMHCCHI;

MMOHUMATh HE IOXO0KYIO Ha CBOIO TOUKY 3peHHsI(coOeceJHIKa, aBTOpa TEKCTA);

MMOHUMATh, OLICHUBATh, UHTEPIIPETUPOBATh HH(DOPMALINIO, TAHHYIO B SBHOM U HESIBHOM BHUJIE;
OOBSACHATH CMBICH CJIOB U CJIOBOCOUYETAHHM C TOMOIIIBIO TOJIKOBOTO CIOBAps, HCXOJIS U3 PEUYEBOTO
OTIbITa WJIM KOHTEKCTA;

CaMOCTOSITEIbHO KPUTUYHO OI[CHUBATh CBOIO TOUKY 3PEHUS;

MIPH HEOOXOIMMOCTH KOPPEKTHO YOKIaTh IPYrHX B MPABOTE CBOCH MO3ULIUU (TOUKH 3PEHHUS);
YMEHHE aJIeKBaTHO HCIIOJIb30BaTh PEUEBbIE CPECTBA IS TUCKYCCUU U apTyMEHTAIlUU CBOCH
MO3UIINH, CPAaBHUBATh PA3HbIE TOUKU 3PEHHUS], ApIYMEHTHUPOBATH CBOKO TOUKY 3PEHUsI, OTCTAUBATh
CBOIO TIO3UIIMIO.

Coaepikanue Kypca
1. Oprann3MeHHbBI YPOBeHb OPraHU3aIMH KNBOI MaTepuu (16 4acoB)
Opranu3MeHHBI YpOBEHb KM3HM U €ro poJib B Ipupojae. OpraHu3Mm — €JUHOE LEJIOE.
Msoroo6pasue oprann3MoB. OpraHusm Kak 6uocucTema.
OOMeH BEeIEeCTB U MPOIECCHl KU3HEASATEILHOCTH OpraHu3MoB. OOMEH BelecTB U
MPOIECCHl  KU3HEIESTEIBHOCTH OTHOKJIETOYHBIX OpraHu3MoB. OOMEH BEIeCTB U MPOLECCHI
AKHU3HEJEATEIIbHOCTH MHOTOKJIETOYHBIX OPraHU3MOB. Peryisnus npoueccoB KU3HEIEATEIBHOCTH



opranu3MoB. Paznuuust opraHu3MOB B 3aBUCUMOCTH OT CIIOCc00a MUTAHUS: TeTePOTPOQBI
(carrpouThl, XUITHUKY, TAPA3UTHI) U aBTOTPO(DEI (PoTOTPOdEI, XeMOTPOPEI).

PasmHOXeHHEe OopraHu3MoB — MoJI0Boe W Oecnoyioe. OmIoJ0TBOpEHHE M €ro 3Ha4YeHHE.
JIBOiiHOE OIUIOJIOTBOPEHUE Yy TIOKPHITOCEMEHHBIX (LIBETKOBBIX) pacTeHuil. IckyccTBeHHOE
OIIOIOTBOPEHUE Y PACTEHUM U KUBOTHBIX.

WupuBuayansHOE pa3BUTHE OpraHu3Ma (OHTOTeHe3). IMOPHUOHAIBHBIA U
MOCTAMOPHOHAIBHBINA TIEPUOIBI PA3BUTHUS OpraHu3Ma. Poiib akTopoB OKpyxKaroei cpesibl B
SMOPHOHAIBHOM U TIOCTAIMOPHUOHATIFHOM pa3BUTHH oprann3Ma. HeGmaronpustHbie pakTopbl
OKpy»xaroleit cpenpl B PoctoBekoit oo6nactu. [IpuunHbl HapymeHuil pa3BUTHSI OPraHU3MOB.
PenponykrusHoe 310poBbe. [locnencTBrs BIUSHUS alKoroisi, HUKOTUHA U HAPKOTUUYECKUX
CPEICTB Ha pa3BUTHE 3apO/IbIlIa YETIOBEKA.

HacneactBeHHOCT, M M3MEHYMBOCTH — CBOMCTBA OpraHM3MOB. ['€éHeTHkKa - Hayka o
3aKOHOMEPHOCTSIX HACJEJICTBEHHOCTH U U3MEHUMBOCTH. [. MeHaens — OCHOBOIOJIOKHUK
reHeTuku. ['eHeTnyeckass TEPMUHOJIOTHSI U CUMBOJIMKA.

W3MeHYMBOCTh NMPU3HAKOB OpPraHU3Ma U €€ THUIIbl (HaCJeICTBEHHAs U HEHACJIEJCTBEHHAs).
Myranuu, uX MaTepuagbHble OCHOBBI — H3MEHEHHE T€HOB U XpOMOCOM. MyTareHsl, UX BIUSHHE
Ha OpraHM3M YeJOBeKa M Ha XKHUBYIO Npupony B u1enoM. CocTosiHuE OKpysKaroleil cpeisl B
Tynbckoit obnacTu.

I'eneTnyeckue 3aKOHOMEPHOCTH HAacleOBaHMs, ycTaHOBIeHHble [.Mennaenem, ux
LUTOJIOTUYECKUE OCHOB. MOHOTMOpUIHOE M IUTMOPUIHOE CKpelluBaHue. 3aKkoHbl MeHens.
Ananuzupyromee ckpemupanue. 3akoH T.Moprana. XpoMOCOMHasi Te€OpUsl HACIEACTBEHHOCTH.
B3anmonerictBue reHoB. COBpeMEHHBIE MPEICTABICHUS O T€HE, TEHOTUIIE U TEHOME.

I'eneruka mona W HacjienoBaHHE, CLEIJIEHHOE ¢ mojoM. HacnenctBeHHble 0o0Jie3HH, UX
MpouIaKTUKA. DTUYECKUE aCTIEKThl MEIULIMHCKON Te€HETUKU.

@akTophl, OMNpEAETAIOIINE 300pOBbe uenoBeka. l[lokazarenu 310poBbs HacelneHUs
PocroBckoii o6mactu. TBopuecTBO Kak (akToOp 30POBBS M TMOKa3aTelb 00pa3a KU3HHU YeIOBEKa.
CriocoOHOCTh K TBOpUECTBY. Posib TBOpUECTBA B )KU3HH KaXKJIOTO YEIOBEKA.

I'enernueckue ocHoBbl cenekiuu. Bxinag H.M.BaBuioBa B pa3BuTHe celneknUU. Y4eHUE
H.M.BaBunoBa o ieHTpax NpoucX0oXACHUS KyIbTYPHBIX pacTeHU. OCHOBHBIE METO/IbI CEJIEKIUU:
rudpuan3anusl U UCKYCCTBEHHBIH OTOOD buorexHosiorus, ee JOCTHKEHHS. DTUYECKHE
aCMeKThl Pa3BUTHUSL HEKOTOPBIX HCCIIEI0BAHUN B OMOTEXHOJIOTUH (KJIOHUPOBAHUE YETIOBEKA).

Bupycel — HekneTouHas ¢popma CyliecTBOBaHUS OpraHiu3MoB. BupycHbie 3a00eBaHusl.
Crnioco6s1 60pr0bI co CITM Iom. Bupycosiorust — Hayka o BHpycax, €€ JOCTHKCHHS, 3HAaUCHHE.

2. Ki1eTo4HbIi ypOBeHb OpPraHu3ainuu ;ku3um (9 yaca)
KieTouHslil ypoBeHb OpraHu3aliy )KMU3HU U €r0 poJib B IpUpoJie. Pa3BuTue 3HaHUM O KIIETKE
(P.I'yk, K M.Bbap, M.1neiinen, T.11IBann, P.BupxoB). Metoap! n3ydeHus KIETKH.

Knerka kak 3Tam 3BOJIOLMM KUBOIO B UCTOpuU 3emii. MHOrooGpasue KJI€TOK M TKaHeil.
Knerka — OCHOBHas CTpPyKTypHas U (YHKUMOHAJbHas €AMHUIA  KU3HEICSATEIbHOCTH
OJIHOKJIETOYHOI'O ¥ MHOT'OKJIETOYHOT'O OPraHU3MOB.

OcHOBHBIE NOJIOKEHUS KIETOYHOW TEOPHUH. 3HAUYEHUE KIETOYHOM TEOpUH B CTAHOBICHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI MHpa.

OCHOBHBIE YacTH B CTPOEHHUH KJIETKU. [IoBEepXHOCTHBIN KOMIUIEKC KIETKH — OHOJIorndecKas
MeMOpaHna. L{uronnazma ¢ opraHouiIaMu U BKIIIOUEHUSAMU. SJIpO ¢ XpOMOCOMaMH.

IlocTosiHHBIE W BpEeMEHHBbIE KOMIIOHEHTBHI KIETKH. MeMmOpaHHble M HeMeMOpaHHbIE
OpraHou[Ibl, X (QYHKIMH B KIIETKE.

HosinepHble (IPOKApUOTHI) U sJIEpHbIE (3YKApHOTHI) KIETKU. ['MIOTE3bl MPOUCXOKACHUS
9YKapUOTHYECKHUX KIIETOK.

KneTouHelii LMK KU3HM KIETKU. JleneHue KIETKM — OCHOBA pPOCTa, Pa3BUTHUS H
Pa3MHOKEHMsI OpraHU3MOB. /leneHne KIeTku - MUTO3 U Mei03. COMaTHYECKHE U MOJIOBBIE KIIETKH.
OcobenHocTr 00pa30BaHUS MOJOBBIX KIETOK.

Crpykrypa xpomocoM. Crnermduyeckne OelKH XpOMOCOM, UX (QYHKIMH. XpOMaTHH —
komiuieke /JIHK u cneunguueckux 6enko. Komnakruzanus xpomocoM. OyHKIIMN XPOMOCOM Kak
CHCTEMBl T'€HOB. J{MIUIOMIHBIA W TaIUIOMIHBIA HAOOp XPOMOCOM B KJeTKax. [ OMoJloTM4HBIE U



HErOMOJIOTHYHBIE XPOMOCOMBI. 3Hau€HHE BUJOBOTO IIOCTOSHCTBA 4YMCIA, (OPMBI M Pa3MepoB
XpOMOCOM B KJICTKaX.

Muoroo0Opa3ue 6akrepuii Kak mpeacTaBuTeNeil mpokapuot. Poib Gakrepuii B mpupoe.
Msoroo6pasue 0JHOKJIETOYHBIX AYKapHOT: BOAOPOCIH. MHOT000Opa3ne 0AHOKIETOUHBIX
3YKApUOT: IPOCTEUILINE
MuxkpoOuosorus Kak Hayka, €€ 3HaueHue, JOCTIKEHUs. J{MCKyCCUOHHBIE TPOOIEMbI IUTOJIOTUH.

lapmonus u 1enecooOpa3HOCTh B JKMBOM KJIETKE. ['apMOHUS W ympaBlIeHHE B KIIETKE.
[onsiTue «enecoodpasHocTh». HaydaHoe nmo3nanue u mpooOaembl eaecoo0pa3sHOCTH.

3. MoJiekyasipHblii ypOBeHb NPOsiBJIeHHUs KU3HH (8 yacoB)

MouiekynspHbIA YpOBEHB )KM3HH, €F0 0COOEHHOCTHU M POJIb B IPUPO/IE.

OcCHOBHbBIE XUMHUYECKHE COETUHEHUS KUBOM MaTepuu. Makpo- U MUKpPO3JIEMEHTHI B )KUBOM
BelecTBe. OpraHnyeckue W HEOpPraHMYecKHe BellecTBa, UX pojib B KieTke. Boga — BakHbIN
KOMITIOHEHT HUBOro. OCHOBHbIE OHONOJUMEpPHBIE MOJEKYIbl KUBoW Marepuu. [lonstue o
MOHOMEPHBIX U MOJIUMEPHBIX COECAMHEHUSX.

Ponb oprannyeckux BelIEeCTB B KJIETKE OpraHU3Ma 4ejoBeKa: OeJIKOB, YrieBOI0B, JUIH/IOB,
HYKJIEMHOBBIX KHUCJIOT.

CrpoeHune 1 XMUMHUYECKUN COCTaB HYKJIEMHOBBIX KHCIOT B KieTke. [loHsTHE 0 HyKIIEOTH IE.
Crpykrypa u ¢ynkiun JIHK — wHocutens nacnencTBeHHoW mH(popmainuu KIETKH. Permukamms
JIHK. Marpuunas ocHoBa permmkaunu [IHK. IIpaBuimo xommnementapHoctu. I'eH. [lonsatue o
kojoHe. ['enernueckuit koa. Crpoenue, ¢yHkumu u MHorooopasue ¢opm PHK B kiertke.
Oco0bennoctu JIHK k1eTok 3yKapuoT U MPOKapHUoOT.

[Iponecchl cuHTE3a Kak 4acTb MeTa0OJNM3Ma B JKHUBBIX KieTkaX. DOTOCHHTE3 Kak
YHUKAJIbHAsE MOJIEKYJISIpHAsl CHCTEMa IPOLIECCOB CO3/IaHMsI OpraHM4ecKuXx BeniecTB. CBETOBbIE U
TeMHOBBIE peakuuu GorocuHTe3a. Poib ¢poTocuHTe3a B mpupoae.

[Tpomieccsl OmocumHTE3a MOJEKYN Oeika. JTambl CHHTE3a.. MaTpuyHOE BOCIPOW3BOJICTBO
O€JIKOB B KIIETKE.

MonekynspHble MPOLECCHl PACIICINIEHUS BEIIECTB B AJIEMEHTapHbBIX OHOCHCTEMax KakK 4acTb
MeTabonu3Ma B kieTkax. [IoHsATHE O KJIETOYHOM [bIXaHUU. BeCKUCIOpOIHBIA U KHUCIOPOIHBIH
ATambl AbIXaHUS KaK CTaJIUU YHEPreTUYECKOro 00eceueHus KJICTKH.

[loHsTHEe O TMUIACTUYECKOM M JHEpreTudeckoM oOMeHe B KieTke. Poyib perymnsaropos
OMOMOJIEKYIIIPHBIX IIPOLIECCOB.

TemaTnueckoe NJIAHMPOBAHHE

Ne Pa3pen,Trema Ko.1.
n/n 4acoB
1 Opranu3MeHHbII YPOBEHb OPraHnu3aluy )KU3HU 16

2 KiterouHslil ypoBeHb OpraHu3aluy KU3HU 9

3. MonexkynspHbIi ypOBEHb OPraHU3alUU KU3HU 8

4 3aKIroYeHne 1

Htoro: 34 u



KanennapHo-reMaTnuecKkui miaH

Templ

Jara

IJIaHUpyeMast

(dakTrueckas

I'maBa 1.0pranusMeHHbli ypoBeHb opranusauuu (16 1)

Opranu3MeHHbIN ypOBEHb KU3HU U €r0
pOJIb B IPUPOJE.

1

OpranusMm kak OuocucreMa.

[Ipouecchl KU3HEAEATEIIBHOCTH
OJHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHnu3MoOB

Pa3MHOKeHNEe OPraHu3MOB - TI0JIOBOE U
OecII010€.

OnoJ0TBOpPEHKE U €r0 3HAUYEHUE.
JIBOMHOE OITOJOTBOPEHUE Y IIBETKOBBIX
pacTeHui.

WnuBuayanbHOe pa3BUTHE OpraHu3Ma —
OHTOT'€HE3..

. l'eneTrka — Hayka 0 3aKOHOMEPHOCTSIX
HACJICJICTBEHHOCTH M U3MEHYHMBOCTH. .
MeH el — OCHOBOTIOJIOKHUK TEHETHKH.
['eHeTHuecKass TEPMHHOJIOTHUS
CHMBOJIHKA.

HN3MeHunBOCTH IMPHU3HAKOB OPraHu3MOB U
€€ TUIIBI. HaCJ'IeI[CTBCHHaH u
HCHACJICACTBCHHAA NU3MCHUYHNBOCTD.

I'eneTnueckre 3aKOHOMEPHOCTH
HacJe10BaHusl, yCTaHOBJIEHHBIE |
Mennenem. MoHOrHOpUIHOE
ckpemuBanue. I u Il 3akonst Menpens.

10

10

Jlurubpuanoe ckpemmuBanue; 111 3akon
Mengens. Ananusupyroiiee
CKpeEIlIMBaHHUE.

11

11

3akoH T. Moprana. XpomMocoMHast Teopus
HACJIEACTBEHHOCTH.

12

12

I'eneTnyeckue OCHOBBI CEICKIUM.
OCHOBHBIE METOJIBI CEICKITHU:
ruOpUAM3aINs, HCKYCCTBEHHBINA 0TOOD.
Bxnan H.M. BaBusnosa B pa3Burue
CEJICKIIUH.

13

13

I'enetuka moina u HacJIcJ0BaHUC,
CICIIIICHHOC C ITOJIOM.




14

14

HacneacrBeHnHbie 00JI€3HH YEIOBEKA, UX
MPUYUHBI U TIPO(QUITAKTHKA.

15

15

JIOCTIKEHHST OMOTEXHOJIOTHH. DTHYCCKUE
ACIIEKThI €€ UCCIICIOBAHUU.

16

16

Bupycsl — HekserouHast popma
CYILIECTBOBAHHMS OPraHU3MOB. BupycHbie
3a00JI€BaHUS.

I'naBa 2.Ki1eTouHbIH YPOBeHb OpPraHu3anuy Ku3Hu (9 1)

17

KneTounslil ypoBeHb OpraHU3allN KU3HU,
€ro poJjib B IPUPOJE.

18

Knerka kak 3Tar 3BOJIIOIUH KUBOTO B
UCTOPUU 3eMJTH.

19

Kitetka — oCHOBHAas CTpYKTypHas U
(yHKIMOHATbHAS €IMHULA
KHU3ZHEJESATEIbHOCTH OPraHU3MOB.

20

OCHOBHBIE YaCTH B CTPOCHHUH KIIETKH.
buonornyeckast MemOpana. [luromnasma ¢
OpraHoOMJAMH U BKIFOUEHUSMH. SIapo ¢
XPOMOCOMaMH.

21

Knetounplii MUK )KU3HU KIETKH.

22

JleneHue KIETKH — OCHOBA POCTa,
Pa3BUTHSI U PA3MHOXKEHUSI OPTaHU3MOB.
Muros.

23

Jenenune KaeTKu — MeHo03.

24

CrpykTypa v QyHKIUU XpOMOCOM

25

MHuoroo6pa3ue 6akTepuit Kak
npejcraBuTenel npokapuot. Posib
OakTepuil B mpupojie

I'naBa 3. MosieKyJIIpHBII YPOBEHb OPraHU3aLHHU

sKu3HU (8 1)

26

MouiekynsapHbIi ypOBEHB KU3HU, €TO
0COOCHHOCTH U POJIb B IPUPO/IE.

27

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKH:
YrieBOdbl, JIMIINBI.

28

benku, nx 3HaueHue. PepMeHTHI.

29

Crpyxrypa u ¢pynkuuu JHK. JIHK —
HOCHUTEIb HACIIeACTBEHHON MH(POPMAIIHH.
I'en, reHeTHYECKHI1 KOJI.

30

Hpoueccm CHUHTEC3a KaK 4aCTb
MeTa00JIM3Ma B )KMBBIX KJIETKaX.
cDOTOCI/IHTC3; CBCTOBBIC U TCMHOBBEIC




peakiuy. 3HaueHHe (OTOCUHTE3A B
pUpOJIE.

31

ITpoueccs! OMocuHTE3a MOJIEKYII OeKa.
Oranel cuHTe3a. MarpuuHoe
BOCIIPOU3BE/ICHUE OCIIKOB B KIIETKE.

32

MoseKyssipHbIe TTPOIICCChI PaCIEIICHHST
BEIIECTB B DJIEMCHTAPHBIX OMOCHCTEMAX
KaK 9acTbh MeTa00JIM3Ma B KIIETKAX.
KJICTO‘-IHOC JAbIXaHHUEC, €I'0 JTallbl.

33

OnacHOCTb XUMHYECKOT'O 3arpsA3HCHUA
OKpyKaromen cpenpbl. UcTouHukn
XHUMHYECCKOTO 3arpsA3HCHUA CPC/bl B
Hamem pEruoHe U HOCJ’ICI{CTBI/ISI

34

3aKII0ueHNe:CTPYKTYPHbIE YPOBHU
OpraHu3aIuy KUBOU TPUPOIBI

Hroro-34 yaca




