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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o OWMOJIOTMM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI COCTaBJIeHA Ha
OCHOBE TpeOOBaHMN K pe3ylbTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTeIbHON NPOrpaMMbl
OCHOBHOTO o0miero oOpaszoBanus, npeacraBieHHbix B @I'OC 00O, a Taxke ¢enepaabHON
paboueil mporpaMmbl BOCIIUTAHHUS.

[IporpamMa 10 OuoJOrMHM HampaBieHa Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH 00YYaIOLINXCS U OPraHU3aLMI0 U3Y4Y€HUs1 ONOJIOTUH Ha JIeTeIbHOCTHOM OCHOBE. B
nporpaMMe 1O OWOJIOTMH YYUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO MpenMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO k nuaHUPYEMbIM JUYHOCTHBIM WU METAIIPEIMETHBIM pe3ysbTaTaM
o0yuyeHMsl, a TaKKe peaau3alus MEXIPEIMETHbIX CBA3€H €CTEeCTBEHHO-HAy4YHbIX YUEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

B nporpamme 1o 61os10ruu onpeAesnstoTCsl OCHOBHbIE 1SN U3Y4eHUs! OMOJI0IMH Ha YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHMs, IUIAHUPYEMbIE pPE3yJlbTaThl OCBOCHHS IPOrPaMMBI I10
OuoJorMu: JIMYHOCTHBIE, MeTalpeIMeTHble, IpeaAMeTHble. [IpenMeTHble IIaHHpYyeMble
Pe3yIABTATHI JaHBI Ul K&KAOTO roJ1a H3y4eHUsT OMOJIOTHH.

Bbuonorus pa3zBuBaeT NnpeacTaBiCHHsI O MO3HABAEMOCTU JKMBOM NPHUPOJBI U MeToxax €&
MO3HAHUS, TIO3BOJIIET COPMHUPOBATH CHCTEMY HAyYHBIX 3HAHUN O KUBBIX CHCTEMAaX, YMEHHS UX
[0JIy4aTh, IPUCBAUBATh U IPUMEHATH B )KU3HEHHBIX CUTYallUsX.

buonoruueckas mOAroTOBKa 00ECIEUMBACT IOHMMAHHE OOYYAIOIIMMUCS Hay4YHBIX
IOPUHIUIIOB YeJIOBEYECKON JEsITEeIbHOCTH B MPHUPOJE, 3aKJIa/JbIBAET OCHOBBI 3KOJIOTMYECKOMH
KYJIBTYpBbI, 30POBOro 00pa3a »KU3HH.

[lenssMu u3ydeHus OMOJIOTMU Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHUs SBISIOTCS:

dopMHupoBaHHE CHCTEMBl 3HAaHMKA O NPHU3HAKAX M TpoIeccax IKHU3HEACATCILHOCTH
OMOJIOTMYECKUX CUCTEM Pa3HOIO YPOBHS OpraHU3alNMY;

dbopMUPOBaHUE CHUCTEMBI 3HAHUH 00 OCOOCHHOCTSX CTPOCHHS, >KU3HEACATEIHHOCTH
OpraHu3Ma YeJIOBEeKa, YCIOBHUIX COXPAHEHHUs €ro 3/10pOBbs;

dopMHupoBaHHE YMEHHH MPHUMEHSATh METOJIbl OMOJOTHMYECKOW HAYKH IS H3yYSHHS
OMOJIOTMYECKUX CUCTEM, B TOM YHMCIIE OPraHU3Ma YellOBeKa,

dbopMHEpOBaHHE YMEHHH HCIIOIB30BaTh MH(POPMAIUI0 O COBPEMEHHBIX JOCTHIKCHHSAX B
oOmactu Ouonmoruu i OOBSCHEHUS NPOLIECCOB U  SBJICHUH IKMBOH MNpUPOABI U
KHU3HEIEATEIIFHOCTH COOCTBEHHOTO OpPraHn3Ma,

(bopmHpoBaHUEe YMEHUI 0OBACHATH POJIb OMOJIOTHH B IPAKTHUECKON 1€ TEIbHOCTH JIIOIEH,
3Haue€Hue OMOJOrMYECKOro pa3HoOOpa3usi s COXpaHEHHMs Ouocdepbl, IMOCIEICTBUS
NeSITeIbHOCTH YeJIOBeKa B IPUPO/IE;

(dbopmMEpOBaHUE IKOJOTHYECKON KYIBTYPHI B IIEISAX COXPaHEHHsI COOCTBEHHOTO 3710POBBS
OXPaHbl OKPY’KaIOIIeH Cpebl.

JlocTuxkeHue 1enael nporpaMMbl M0 OMOJIOTHHM OOECTIEUYMBAETCS] PELICHUEM CJEIYIOIINX
3aj1au:

nproOpeTeHne 00yJaroNMMICS 3HAHUN O KUBOW MPUPOZE, 3aKOHOMEPHOCTSIX CTPOCHHS,
KHU3HEIEATEIILHOCTH U Cpeoo0pa3yroniel pojii OpraHu3MOB, YeJIOBEKe Kak OHOCOLMAIbHOM
CYIIIECTBE, O POJIM OMOJIOTHYECKOW HAYKH B IPAKTUIECKOH IESTEITLHOCTH JIFOCH;

OBJIQICHUE YMEHUSIMH MPOBOJHUTH MCCIIEJOBAHUS C HCIOJIB30BAHHEM OMOJIOTHYECKOTO
000pyI0BaHUS U HAOJIIOJIEHHUS 32 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma;

OCBOCHME MPUEMOB pabOThI C OMOJIOTHYECKO HH(pOPMAIIHEl, B TOM YHCIIE O COBPEMEHHBIX
JOCTIDKEHUSX B 00JIACTH OMOJIOTHH, €€ aHATTN3 M KPUTHYECKOE OIICHUBAHHE;

BOCIIUTaHHE OMOJIOTHYECKH U HKOJIOTHYECKU IPaMOTHOM IMYHOCTH, TOTOBOI K COXPaHEHUIO
COOCTBEHHOTO 3/I0POBbBSI M OXPaHBI OKPYKAIOMIEH CPEIbl.



OO1iee yuCIIO YacoB, OTBEACHHBIX JUIA M3y4eHus: 6uonoruu, coctasiuser 170 yacos: B 5
kiacce — 34 vaca (1 gac B Henento), B 6 kiacce — 34 gaca (1 gac B Henenio), B 7 kiacce — 34 gaca
(1 gac B Hepento), B 9 kmacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipenyaraemelii B mporpaMme 1o OWOJIOTHH TIepeueHb JIA0OPATOPHBIX U MPAKTUYCCKHUX
paboT sBIIsSETCS PEKOMEHIATEIbHBIM, YUUTENb JIeJaeT BEIOOp MpOBeACHUs Ja00paTOpHBIX padoT
U ONBITOB ¢ YyY4€TOM  HHAMBHIYaJIbHBIX  OCOOCHHOCTEW  OOy4YalOUIMXCS,  CITHCKA
HKCIIEPUMEHTAIBHBIX 3a/IaHH, IPeIIaraéMbIX B PAMKax OCHOBHOT'O FOCYIapCTBEHHOIO 9K3aMEHa
1o OUOJIOTHUH.



COJAEP/KAHUE OBYYEHUA

5 KUIACC

1. bwuosorusi — HayKa 0 ’KMBOM NMpupoae

[Tonsitue o sxwu3Hu. llpu3Haku >kUBOro (KJIETOYHOE CTPOEHHUE, MHUTaHUE, JbIXaHHE,
BBIJICJIEHUE, POCT M Apyrue npusHaku). OObeKThl )KUBOW U HEXKUBOW MPUPOBI, HX CPAaBHEHHE.
JKuBas u HexXuBas IpUpoOJa — €AUHOE LIENOE.

Buonorust — cucrema Hayk o xuBoi npupoae. OCHOBHBIE pa3aessl Ouonoruu (60TaHMKA,
300JI0THSA, SKOJIOTHS, LMUTOJIOTHs, aHaToMmus, ¢usuonorus u apyrue paszzgensl). [Ipodeccuu,
CBSI3aHHBIC C OHMOJIOTHMEH: Bpay, BETEPUHApP, MCUXOJIOT, arpOHOM, KUBOTHOBOA U apyrue (4-5
npodeccuit). CBs3p OMOJIOTHUU C APYTUMH HayKamMu (MaTeMaThka, reorpadus u Apyrue HayKu).
Posib 6rooruu B MO3HAHUM OKPY>KAIOIIETO MUPA U IPAKTUYECKON JAEATEIbHOCTA COBPEMEHHOTO
YeJ0BeKa.

Kabuner Omonoruu. IlpaBuna moBeaeHuss u paboTel B KaOWHETE C OMOIOTHYECKUMHU
npubopaMu U HHCTPYMEHTAMHU.

buonornueckre TepMUHBI, TOHATHS, CAMBOJIBL. MIcTOUHMKYN Ononorndeckux 3Hanuid. [Touck
uH(GOpPMAIIMK C HCIOJIb30BAaHHUEM Pa3MYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIMTEpaTypa,
CIPaBOYHHKH, VIHTEpHET).

2. Metoabl U3y4eHHsI )KUBOW NPUPOABI

Hayunble MeTonbl M3y4eHHUs XKMBOW IPUPOJBI: HAOJIOJEHUE, HKCIIEPUMEHT, ONHUCAHUE,
usMepenue, knaccubukanusd. [IpaBuna paboThl ¢ yBEIMYUTEIBHBIMU PUOOPAMH.

Meron omnucanus B Owonorum (HArjsAHBINA, CIOBECHBIH, cxemarmueckuil). Meron
u3MepeHus: (MHCTpyMEHThl u3MepeHwus). HaOmrogeHne u 3KCHEpUMEHT KaK BEIYIUE METOIbI
Ouonoruu.

Jlabopamopuvie u npakmuueckue padomul

N3yueHnue nabopaTopHOro o0Opyn0BaHUs: TEPMOMETPHI, BeChl, yamiku [lerpu, mpobupku,
MeH3ypkH. [IpaBuna paboTsl ¢ 060pyI0BaHUEM B IIKOJIHLHOM KaOUHETE.

O3HaKoOMJIEHHE C YCTPOWCTBOM JIyIbl, CBETOBOI'O MUKPOCKOIIA, IIPaBUiia padOThI C HUMHU.

O3HakoOMJIEHHE C pPACTUTEIbHBIMM M JKMBOTHBIMU KJETKaMH: ToMaTa M apOysa
(HatypaibHble Tpenapatsl), UHQY30puu Typeabku M TUIAPHI (FOTOBBIE MHUKpOIpENaparbl) C
MIOMOUIBIO JIYIIBI ¥ CBETOBOI'O MUKPOCKOIIA.

DKCKypcuu unu 6udeoIKCKypcuu

OBnajieHne METO1aMU U3y4YeHHUs )KUBOM MPUPO/IbI — HAOJIIOIEHUEM U 3KCIIEPUMEHTOM.

3. Opra"HusMsbl — TeJ1a ;KUBOW NIPUPOBI

[Tonsitue o6 opranmsme. JlosaepHble U sifepHble opraHu3Mbl. Kierka u e€ OoTKpbITHE.
Knerounoe crpoenune oprann3zmMoB. Llutonorus — Hayka o kiierke. Kiierka — HauMeHb11as eAMHNLIA
CTPOEHUS U KU3HEAEATEIIbHOCTH OPraHU3MOB. Y CTPOHCTBO YBEIMUUTEIbHBIX TPUOOPOB: JTYIbl U
Mukpockona. CTpoeHHe KIeTKH T10J] CBETOBBIM MHKPOCKOIIOM: KJIETOYHas 000JI0uKa,
LUTOIIIA3Ma, SIIPO.

OOHOKIJIETOUHbIE W MHOTOKJIETOYHbIE OpraHu3Mbl. KileTku, TKaHH, OpraHbl, CUCTEMBI
OpraHoB.

KuznenesTenbHOCT,  OpraHu3mMoB.  OcOOEHHOCTH  CTpPOEHUSs U TIPOIECCOB
KHU3HEIEATEIIbHOCTH Y PAaCTeHUH, )KUBOTHBIX, OaKTepuil 1 rpuooB.

CBolicTBa OpraHuM3MOB: NUTaHHWE, [bIXaHUE, BbIACIEHUE, ABUKEHHE, Pa3MHOXKEHHE,
pa3BUTHE, Pa3IPAXKUMOCTb, IPUCTIOCOOTEHHOCTh. OpraHu3M — eIMHOE LIENIOe.

PaznooOpas3ue oprann3MoB U uX Kiaccuukaius (TaKCOHBI B OMOJIOTUH: I[apCTBa, THUITBI
(oTzenbl), KJIacchl, OTPsib (MOPSAKH), CEMENCTBa, pOAbl, BUIbL. bakTepun u BUPYyChl Kak (OpPMbI
KU3HU. 3HaUeHHE OaKTepUil U BUPYCOB B MIPUPOJIE U B KU3ZHU YEJIOBEKA.

Jlabopamopnvie u npakmuueckue padbomaul



N3yueHne KIETOK KOXHMIIBI YEIIyd JyKa MOJ JYyNOoW W MHUKPOCKONOM (Ha MpuMeEpe
CaMOCTOSITENILHO MPUTOTOBIIEHHOTO MUKPOIIpENapara).

O3HaKOMJIEHUE C IPUHLIMIIAMU CUCTEMATUKH OPTaHU3MOB.

Habmronenue 3a norpebiaeHreM BObI PACTEHUEM.

4. OpraHusMbl H cpeJa OOMTAHUA

[lonstTue o cpene  obutanus. BopgHas, Ha3eMHO-BO3AylIHAs, I[OYBEHHas,
BHYTpHOpPraHU3MEHHasi cpenpl oouranus. [IpencraBurenu cpen oburanus. OcobeHHOCTH cpen
oOutanusi opranu3moB. [IpucnocoOsaeHust opranu3MoB Kk cpese ooutanusi. Ce30HHbIE H3MEHEHUS
B ’KM3HU OPIaHU3MOB.

Jlabopamopuwvie u npaxmuueckue padoomaot.

BrrisBiienue nprcrnoco6aeHuii OpraHu3MoB K cpejie 00uTaHus (Ha KOHKPETHBIX TPUMEPAX ).

IKcKypcuu uinu 6U0e0IKCKypcuu.

PactutenbHblil ¥ 5KUBOTHBIA MUP POJHOTO Kpasi (KpaeBeeHue).

5. Ilpupoanbie cooduiecTBa

[TonsiTue o mnpupoaHoM cooOuiecTBe. B3auMMoOCBSI3M  OpraHu3MOB B IPUPOJHBIX
coobOmiectBax. [lumieBbie cBsizu B cooOmiecTBax. [IuieBbie 3BEHBbs, LENU U CETH MHUTAHUA.
[TpousBoauTenu, NOTPEOUTENH W Pa3PyLIUTENM OPraHMYECKUX BEIIECTB B IPUPOJIHBIX
coobmiectBax. Ilpumepsl mpupoaHBIX cooOmiecTB (Jiec, MpyA, 03€pO U JAPYrue MPUPOIHbBIC
COOOIIIECTBA).

HckyccTBeHHBIE COOOIIECTBA, UX OTJIMYUTENbHBIE MPU3HAKH OT MPUPOTHBIX COOOIIECTB.
[TprunHBl HEYCTOMYMBOCTH MCKYCCTBEHHBIX cOOOHIECTB. Poslb HMCKYCCTBEHHBIX COOOIIECTB B
JKU3HU YEJIOBEKA.

[Tpuponaubie 30HbI 3emiin, ux odutarenu. diaopa u dayHa IpUPOIHBIX 30H. JlaHTIATHI:
MPUPOJHBIE U KYJIbTYpPHBIE.

Jlabopamopnvie u npakmuueckue padomal.

W3ydeHne NCKYyCCTBEHHBIX COOOIIECTB U UX oOuTaTenel (Ha mpuMepe akBapuyma u Ipyrux
HCKYCCTBEHHBIX COOOIIECTB).

IKCKypcuu unu 6u0eoIKCKypcuu.

N3ydyeHrne npupoAHbIX CcOOOLIECTB (HAa MpuMepe Jieca, o3epa, Impyda, Jiyra U JIpyrux
HIPUPOHBIX COOOIIECTB.).

N3ydeHne ce30HHBIX SIBIEHUN B )KU3HU MPUPOIHBIX COOOIIECTB.

6. 7KuBasi npupona n 4ej0BeK

W3MeHeHus B IPUPO/IE B CBA3H C PA3BUTUEM CEIBCKOT0 X0351CTBa, MPOU3BOICTBA U POCTOM
YHCIEHHOCTH HaceleHus. BnusHue yenoBeka Ha )KMBYIO IPUPOY B X0Jie UCTOpUH. [ T0OGanbHbIe
HKOJIOTUYECKUE TTPOOIEMBI. 3arpsi3HeHNE BO3IYIIIHONW M BOJHOW 000J10UeK 3emMiid, TOTepPH MOYB,
ux npenorBpameHue. IlyTm coxpaHeHus OMoOIOTHYECKOro pazHooOpasus. OxpaHsemble
TEPPUTOPUU (3aTTOBEIHUKH, 3aKA3HUKH, HAIIMOHAJLHBIE MMApKH, MaMSITHUKUA TpUposl). KpacHas
kaura Poccuiickoit ®denepanuu. Oco3HaHne KU3HU KaK BEJIMKOW LIEHHOCTH.

Ilpakmuueckue padomeol.

[IpoBenenune akuumu mo yOopke Mycopa B OmmkaiiieMm Jiecy, mapke, CKBEpe WM Ha
MPUIIKOJIBHON TEPPUTOPHH.

6 KUIIACC
1. PacruTe bHBIH OPraHu3M
Boranuka — Hayka o pactenusix. Pazaenst 60otanuku. CBs3b O0TaHUKH C APYTUMH HAyKaMU
U TexHUKoH. OO1Ie NpU3HaKU PaCTeHUH.
PazHooOpasue pacteHuid. YPOBHM OpraHM3allMU PAaCTUTENBHOTO OpraHu3ma. Beicuime u
Husmue pacteHus. CnopoBble U CEMEHHBIE PACTEHUS.



PacturenbHas kierka. M3ydeHue pacTUTENBHOM KIETKH I10J CBETOBBIM MHKPOCKOIIOM:
KJIETOYHasi 000JI0YKa, SApO, LMUTOMIasMa (IUIaCTHIbl, MUTOXOHJIPUH, BAKyOJIH C KJIETOYHBIM
cokoM). PacturenpHble TkaHu. @YHKIIMU PACTUTEIbHBIX TKAHEH.

Opranel 1 cucTemMsl OpraHoB pacTeHu. CTpOEHHE OPraHOB PaCTUTEIBLHOTO OPraHU3Ma, UX
POJIb U CBSI3b MEXKIY COOOM.

Jlabopamopuwvie u npaxmuueckue padoomaot.

N3ydyeHrne MUKPOCKOIIMYECKOTO CTPOEHHUS JIMCTa BOAHOIO PACTEHUS JIOEH.

N3yueHne CTpoeHUsl pPaCTUTEIbHBIX TKaHEH (MCI0JIb30BaHUE MUKPOIIPENAapaToB).

N3ydyeHre BHEIIHEro CTPOEHUs TPaBSIHUCTOIO LIBETKOBOI'O PAcTeHUs (HA >KHUBBIX WU
repOapHbIX K3EMIUIIPAaX PacTeHUM): MaCTyIIbs CyMKa, peAbKa JuKas, JIOTUK €IKUH U Jpyrue
pacTeHusl.

OOHapyXeHHe HEOPraHUYECKUX M OPraHUYEeCKHUX BELECTB B PACTCHUH.

DKCKypcuu unu 6udeoIKCKypcuu.

O3HaKOMJIEHHE B IPUPOAE C LIBETKOBBIMU PACTCHUSMH.

2. CrtpoeHue 1 MHOroodpa3ue NOKPbITOCEMEHHbIX paCTeHU I

Crpoenue cemsaH. CocTaB U CTPOCHHUE CEMSH.

Bunel xopHeli U TUIBI KOpPHEBBIX cucTeM. Bumomsmenenusi kopHeil. Kopenp — opran
IOYBEHHOT'0 (MUHEpalIbHOT0) nuTaHus. KopHu 1 KOpHEBbIE cucTeMbl. BHelllHee u BHyTpeHHee
CTPOEHHUE KOPHS B CBsI3M ¢ ero pyHKuusMu. Kopuesoii uexnuk. 30HbI KOpHS. KopHEBbIE BOJIOCKH.
Poct kophs. Ilornomnenre KOpHSIMU BOJbl U MHUHEPAJIbHBIX BELIECTB, HEOOXOAUMBIX PACTEHUIO
(xopHEBO€ JaBieHHe, ocMoc). BunonzMenenue KkopHei.

[ToGer. Pa3Butue nodera uz nouku. Ctpoenue crediisd. BHeniHee U BHyTpeHHEe CTPOCHUE
nucta. Bumonamenenus mo0eroB: KOpHEBUIIE, KIIyOCHb, TyKOBHIA. VX cTpoeHue, OMOJIOrHIeCcKoe
U Xxo3siictBeHHoe 3HaueHue. [loOer m mouku. JlucTopacnosiokeHHE W JIMCTOBas MO3aMKA.
Crpoennie u ¢yaknumu mucra. llpocTeie W CIOXHBIE JHUCThA. BHUIOM3MEHEHHS JHCTHEB.
OcCO0eHHOCTH BHYTPEHHEIO CTPOCHMsSI JHCTA B CBSI3M C €ro (pyHKIUAMM (KOXXKUIAa U YCTBHIIA,
OCHOBHAsl TKaHb JIUCTA, IPOBOJAAIIME My4KH). JIUCT — OpraH BO3ylIHOIO MUTAHUSI.

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

Jlabopamopuvie u npakmuueckue padbomal.

N3ydyeHrne cTpoeHUsi KOPHEBBIX CHUCTEM (CTEpKHEBOW M MOUYKOBATOM) Ha mpuMepe
repOapHbBIX IK3EMIUISIPOB UM KUBBIX PACTEHUM.

W3ydyeHne Mukpornpenapara KJIeTOK KOpHSI.

O3HaKOMJICHHE C BHEIIHUM CTPOEHUEM JIMCTHEB U JINCTOPACIOIOKEHNEM (HA KOMHATHBIX
pacTeHUsIX).

N3yueHne cTpoeHUs! BEreTaTUBHBIX M T€HEPATUBHBIX MOYEK (Ha MpuUMepe CUPEHH, TOMOISA
U IpyTUX PacTeHUH).

N3yueHre MUKPOCKOIMMYECKOTO CTPOEHUS JINCTA (Ha TOTOBBIX MUKpOIpenapaTax).

PaccmaTpuBaHre = MUKpPOCKONMYECKOTO CTPOECHHS BETKM JepeBa (Ha TOTOBOM
MUKpOIIpenapare).

HccnenoBanue cTpoeHUs: KOPHEBUILA, KITYOHSI, TyKOBHIIBI.

N3ydeHne CTpoeHMs LIBETKOB.

O3HakoMJIEHHE C Pa3IMYHBIMUA TUIIAMH COL[BETHH.

N3ydeHne CTpoeHHUs CEMSIH JIBY10JIbHBIX PACTECHHM.

N3ydeHue cTpoeHHs CEMSIH OAHOOIbHBIX PACTECHHH.

3. 7Ku3HenesITEJIbHOCTH PACTHTEJIBLHOI0 OPraHU3Ma

OOmeH BelecTB y pacTeHuit

Heopranuueckue (Bojga, MUHEpaJbHBIE COJIHM) U OpraHMYECKHe BelecTBa (OCNKH, XKHUPHI,
YIJI€BO/Ibl, HYKJIEHHOBBIE KHCIIOTHI, BUTAMUHBI U JpYyrue BellecTBa) pacTeHus. MuHepaibHOe
NUTAaHUE pacTeHui. Y 100peHus.



IIuranue pacrenus.

[Tornouienre KOpHSAMH BOABI M MHUHEPAJIBHBIX BEIIECTB, HEOOXOAMMBIX PACTEHUIO
(kopHeBOoe maBiieHue, ocmoc). llouBa, e€ mmomopoame. 3HA4YeHHE OOpPaOOTKH TIOYBHI
(oKyunBaHME€), BHECEHUS YyIOOpEHHI, MNPOPEKUBAHUSA MPOPOCTKOB, IMOJIMBA IS JKU3HU
KYJIbTYPHBIX pacTeHUU. [ uapOnoHuKa.

®orocunTes. JIuct — opran Bo3AyIIHOTO NMUTaHUsS. 3HaYyeHUue (HOTOCHHTE3a B MIPUPOJIEC U B
YKU3HU YEJIOBEKa.

JbIXaHue pacTeHus.

JpixaHue KOpHA. PpIxjeHHEe MOYBBI JUIS  YIydlIEHUs JbIXaHUsS KOPHEH. Y CIIoBUS,
NPEMSITCTBYIONINE JAbIXaHUI KopHeil. Jluct kak opran abixanusi (YCTRUYHBINA ammapar).
[Toctymnenue B auct atMochepHoro Bo3ayxa. CHilbHas 3aMbUIEHHOCTh BO3/lyXa, KaK IPENsSTCTBHE
JUIsL IbIxaHusi TucTheB. CTebenb Kak opraH JbIXaHUs (HaJU4Me YCTBUIl B KOXKHUIIE, YCUEBHUEK).
Oco0eHHOCTH AbIXaHUs pacTeHuil. B3anMOCBs3b IbIXaHUS pacTeHUs ¢ (POTOCHHTE30M.

TpaHCHOpT BelecTB B pAaCTeHUM.

CBsi3b KJIETOUHOTO CTPOSHHS cTeOIIs ¢ ero ¢pyHKkuusMu. Poct crebns B nmny. Kitetounoe
CTpoeHHE cTeOsis TPaBIHUCTOIO PACTEHHUS: KOXKHIA, MPOBOMASIIME MY4YKH, OCHOBHAS TKaHb
(mapenxuma). KinetouHoe ctpoeHue cTedmst JpeBECHOTO pacTeHus: kopa (Tipooka, J1yd), kaMOui,
IpeBecuHa U cepaleBuHa. Poct cteb:s B Tonumny. [IpoBoasiue Tkanu KopHs. TpancnopT BosI
Y MUHEPAJIbHBIX BEIIECTB B pACTEHUH (COCY bl JPEBECUHBI) — BOCXOAAIINN TOK. Mcnapenue Bojbl
yepe3 credenb W JIUCThs (TpaHcnupalus). Perynsuus ucnapeHus BoJbl B pacTeHUH. BiusHue
BHEIIHUX YCJIOBUI Ha HUCHAapeHue BOAbl. TpaHCIOPT OpraHMYECKUX BEUIECTB B PACTEHUU
(curoBuAHBIE TPYOKHU 1y0a) — HUCXoAUMI TOK. [lepepacmpenenenre u 3anacaHue BEIIECTB B
pactenuu. Boinenenue y pacrenuit. Jlucronazn.

PocTt 1 pa3BuTHE pacTeHusl.

IIpopactanue cemsiH. YcnoBus mnpopactaHus cemsiH. [loaroroBka cemMsiH K IOCEBY.
Pa3Butue npopocTKoB.

O6pa3oBarenbHble TkaHU. KoHyc HapacTaHus odera, pocT KOHYMKa KOpHs. Bepxyiieunslit
¥ BCTaBOYHBIN pocT. PocT KopHs u cTe0u1st B TONIMHY, KaMOuii. OOpa3oBaHUe FOAMYHBIX KOJIEL Y
JPEBECHBIX pacTeHui. BnusHue QUTOropMOHOB Ha pocT pacTeHus. PocToBble ABMKEHUS
pactenuii. PazButue nobdera u3 nouku.

Pa3smHoxenue pacrenuil u ero 3HaueHue. CeMeHHOe (T€HEpPaTHMBHOE) pPa3MHOXKEHUE
pacrenuif. L[Betku u conperusa. Onsuienue. [lepekpécTHoe omblieHHE (BETPOM, >KHBOTHBIMH,
BOJZIOM) W camoornbuieHue. [[BoiiHOe oronoTBopenne. HacnmemoBanue mTpU3HAKOB 000MX
pacTeHUN.

BereratuBHOE pa3sMHOXEHHE IIBETKOBBIX pacTeHUMd B mpupojae. BereratuBHoe
pa3MHOKEHUE KyJIbTypHBIX pacTeHUi. Kionbl. CoxpaHeHne NpU3HAKOB MAaTEPUHCKOTO PACTEHUS.
XO035CTBEHHOE 3HAYEHNUE BEr€TaTUBHOTO PA3MHOKEHUS.

Jlabopamopuvie u npakmuueckue padomai.

Habmonenue 3a poctoM KOpHS.

Habmronenue 3a poctoM nmobera.

Ornpenenenne Bo3pacTa IepeBa 1o CIIHILY.

BrlsiBneHue nepeaBuKeHNs BOABI 1 MUHEPAIbHBIX BELIECTB 110 APEBECUHE.

Habmroienue nporiecca BbAEIEHUS KUCIOPO/a Ha CBETY aKBapUyMHBIMU PACTEHUSMHU.

W3ydeHne poau peIXJIEHUs JUIsl IbIXaHUSI KOPHEH.

OBnanenve nmpuéMaMy BEreTaTUBHOTO PAa3MHOXKEHHUS pacTeHUM (4epeHKOBaHHE MOOETroB,
YepeHKOBAaHUE JIUCTHEB U JAPYTrHe) Ha MpUMepe KOMHATHBIX PacTeHHUH (TpajecKaHIMs, CEHIIOINS,
OeroHusi, caHCceBbEpa U APYTrue pacTeHus).

OmnpeneneHne BCX0KECTH CEMSIH KYJIbTYPHBIX PACTEHHI U ITOCEB UX B ITPYHT.

Habmroienue 3a pocToM M pa3BUTHEM IIBETKOBOTO PAcTEHHs B KOMHATHBIX YCIOBUSX (Ha
npuMepe (Gacoy WK MOCEBHOI'O TOPOXa).



Omnpenenenue ycaoBuil NpoOpacTaHUs CEMSH.

7 KUIIACC

1. CucremaTrudeckue rpynnbl pacTeHui

Knaccudukanus pacrenuil. Bug kak ocHoBHasi cuctemaruueckas kareropus. Cucrema
pactutenbHOro mMupa. Husmiue, BbICIIME CIIOPOBBIC, BBICIINE CEMEHHbIE pacTeHus. OCHOBHbBIC
TaKCOHBI (KaTeropuu) CUCTEMaTHKU pacTeHU (LIapCcTBO, OTIEN, KJIAcC, MOPSAIOK, CEMEICTBO, PO,
Bun). Mcropust pa3BUTHS CHUCTEMATHUKH, OMMCAHUE BUJIOB, OTKPBHITHE HOBBIX BHAOB. Polb
CUCTEMAaTHUKH B OHMOJIOTHH.

Husmue pactenns. Bomopociu. O6miasi xapaktepucTuka Bogopocieit. OTHOKIETOYHbIC U
MHOTOKJIETOUHbIE 3eJI€HbIe BOAOpocan. CTpOCHHE U JKU3HENIEATEIbHOCTh 3€JIEHBIX BOJIOPOCIIEH.
Pasmuoxenue 3enénpix Bogopocieit (Oecronoe u monosoe). bypble n KpacHble BOAOPOCIH, HX
CTPOCHHE U KU3HECATEIbHOCTh. 3HAUEHUE BOJIOPOCIICH B IPUPOJIE U KU3HU YEJIOBEKA.

Beictme cmopoBeie pactenus. MoxoBuaable (Mxwu). OOmas xapakTepUCTHKAa MXOB.
CtpoeHue U KU3HEACSITEIHbHOCTh 3€NEHBIX U charHoBbIX MxXoB. [IpucrnocoOIeHHOCTH MXOB K
JKU3HU Ha CWJIBHO YBIIAXKHEHHBIX IMOYBaxX. PasMHOXXEHHME MXOB, IUKI Pa3BUTUS Ha MPUMEpE
3enéHoro Mxa KyKymkuH J€H. Poib MxoB B 3a0onayvBaHUM 1MOYB U TOpHOOOpa3OBaHUU.
Hcnonp30Banue Topda 1 MpOTyKTOB €ro nepepadoTKH B X03sIMCTBEHHOH AEATEIIBHOCTH YEIIOBEKa.

[TnayHOBHIHBIE (ITnaynsr). XBOILIEBUIHBIE (XBomm), [TamopoTHUKOBUTHBIC
(ITammopoTHukM). OOmIass XapaKTEPUCTUKA. Y CIOKHEHUE CTPOCHUS IMAOPOTHUKOOOPA3ZHBIX
pacTeHuil 1Mo cpaBHEHUIO ¢ MXxaMH. OCOOEHHOCTHU CTPOEHUS U >KU3HEIEATEIbHOCTH IIayHOB,
XBOIIEH ¥ ManopOTHUKOB. Pa3MHOKeHHE ManopoTHUK00Opa3HbiX. LUk pa3BUTHS TanOpOTHUKA.
Ponb apeBHHX MamOpOTHUKOOOpPA3HBIX B 00pa30BaHMM KaMEHHOTO YIJis. 3HAaueHUe
MaropOTHUKOOOPA3HBIX B MPUPOJIE U )KU3HU YEIIOBEKA.

Briciine cemennble pactenus. ['omocemennsle. OOmias XapakTepUCTHKA. XBOWHBIE
pactenus, ux pasHooOpasue. CTpoeHHE U >KU3HEACITEIBHOCTh XBOMHBIX. Pa3mHOXeHHe
XBOMHBIX, IUKIT Pa3BUTHsI Ha IPUMEPE COCHBI. 3HAUE€HUE XBOWHBIX PACTEHUH B IPUPOJIE U KU3HU
YyeJloBeKa.

[ToxpeiToceMeHHbIe (I[BETKOBbIe) pacTeHus. OOmas xapakrepuctuka. OCOOEHHOCTH
CTPOCHUSI M KU3HENEATECIbHOCTH TMOKPHITOCEMEHHBIX KaK HamboJee BBICOKOOPTaHU30BAHHOU
TpyNmbl pacTeHui, UX rocmoactBo Ha 3emue. Knaccudukanus moKphITOCEMEHHBIX PAcTeHUN:
kinacc  J[BynonpHele u  kinacce OpHononbHble.  [lpusHaku  kiaccoB. Ilukn  pasButus
MOKPBITOCEMEHHOI'O PACTEHUSI.

CemelicTBa TOKPBITOCEMEHHBIX (IIBETKOBBIX) pacTeHUIl (M3ydyaroTcs TpU CeMeicTBa
pacTeHuil mo BBIOOPY Y4YHTENs C Y4ETOM MECTHBIX YCIOBH, MPH STOM BO3MOXXHO H3y4aTh
cemeiicTBa, He BOILIEIIINE B ME€pPEUEHb, €CIM OHM SIBJISIOTCS Hanboliee pacnpoCTpaHEHHBIMU B
JAHHOM perroHe). XapaKkTepHble MpU3HaKU ceMeicTB kiacca [IBynonbubie (KpecTolBeTHbIe, HIn
Kanycrtueie, PozonBernsie, unu Po3oBeie, MoTbuibkoBble, uian boOoBwie, IlacnénoBsle,
CrnoxHonBeTHsle, win ActpoBble) U kinacca OpnHoponbHble (JIuneiiHwle, 3nmaku, WU
MstnukoBeie). MHoroobpasue pacteHuid. JlukopacTymiue NpeACTaBUTENN  CEMENCTB.
KynbpTypHble nipe/icTaBUTENN CEMEUCTB, UX UCIIOIb30BAHUE YETIOBEKOM.

Jlabopamopmusie u npaxmuueckue padoomol.

W3ydeHrne CTpOEHHS OJHOKJIETOYHBIX BOJOPOCIeH (Ha MpuUMepe XIaMUAOMOHAIbI W
XJIOPEJUTB).

W3ydeHne cTpoeHUs MHOTOKIIETOUHBIX HUTYATHIX BOJOPOCIEH (Ha MIpUMEpPEe CIIUPOTUPHI U
YIIOTPHUKCA).

W3y4eHne BHEITHETO CTPOCHUS MXOB (Ha MECTHBIX BHJIaX).

N3yuenune BHENTHETO CTPOCHUS ATOPOTHUKA UITH XBOIIIA.

M3ydeHre BHEIIHETO CTPOSHHS BETOK, XBOH, IIIUIIIEK U CEMSIH TOJIOCEMEHHBIX pacTeHul (Ha
MpUMepe €711, COCHBI WJIH JINCTBEHHUIIHI ).



W3yyeHue BHEIHEro CTPOCHUS TOKPBITOCEMEHHBIX PACTEHUM.

N3yuenne mnpusHakoB mpencraButeneid cemeictB: Kpecromsernoie (KamycrtHbie),
Pozousernsie  (Po3oBeie), MotbuibkoBeie  (boGoBrwie), IlacnénoBble, CnoKHOLBETHBIE
(Actposeie), JIuneitasie, 3maku (MATIMKOBBIC) Ha repOapHBIX U HATYPAIBHBIX 00pa3Iax.

OrmpeznenieHne BHIOB pacTeHUM (HA MpuMepe TPEX CEMEKMCTB) C HCIOIb30BAHHEM
ONpeACIUTENECH PACTEHUI WIN ONPEICIIUTENbHBIX KAPTOUEK.

2. Pa3BurtuHe pacTHTEJBLHOr0 MHUpa HA 3emJie

OBOJIIOLMOHHOE Pa3BUTHE PACTUTEIBHOrO Mupa Ha 3emie. CoxpaHeHUE B 3€MHOU KOpe
pacTUTEIBHBIX OCTATKOB, UX U3ydeHHUE. «’KHUBBIE HCKOIIAEMBIE» PACTUTEIBHOIO IApCcTBa. JKu3Hb
pactenuii B Boze. IlepBbic HazeMHbIe pacTeHUs. OCBOCHHME PACTEHUSAMU CYIIN. OTAallbl Pa3BUTHUSA
HA3€MHBIX PACTEHUN OCHOBHBIX CUCTEMAaTUYECKUX Ipymil. Beimepiue pacteHus.

IKcKypcuu uinu 6U0e0IKCKypcuu.

PasButne pacturenbHoro mupa Ha 3emile (3KCKypcuss B IaJICOHTOJIOTMYECKUN WIN
KpaeBEeIUECKUI MY3€Hl).

3. PacreHus B IpUPOAHBIX cO001IECTBAX

Pactenus u cpepa oburanus. Dkonorudeckue ¢GaxTopbl. PacTeHus M yclIOBUS HEXHBON
IOPUPOIBI: CBET, TEMIepaTypa, Biara, arMoc(epHbIii BO3AyX. PacTeHUs W YCIOBHUS KUBOU
HOPUPOBL: MPSIMOE U KOCBEHHOE BO3JEHCTBME OpPraHM3MOB Ha pacteHus. lIpucnocoGieHHOCTh
pactenuii k cpene oouranusi. B3anuMocBs3u pacTeHUI MEXIAY COO0H U ¢ IPYTUMHU OpTaHU3MaMH.

PacturensHble cooOuiecTBa. BUoBoi coctaB pacTUTENbHBIX COOOIECTB, Ipeoliajatoiue
B HUX pacreHus. Pacnpenenenue BUIOB B paCTUTENbHBIX cooOmiecTBax. Ce30HHbIE U3MEHEHUS B
KHU3HU PpacTUTENBbHOro coobmecrBa. (CMeHa pacTUTENbHBIX cooOuiecTB. PacTuTenbHOCTh
(pacTUTENBHBIN TOKPOB) IPUPOIHBIX 30H 3eMin. Popa.

4. PacreHus H 4eI0BeK

KynbrypHble pacTeHus U X NpoucxoxaeHue. LleHTpbl MHOrooOpa3ust 1 NpOUCXOXKACHUS
KYJIBTYPHBIX pacTeHHH. 3emienenue. KyabTypHble pacTeHUsl CEIbCKOXO3SMCTBEHHBIX YIOIMIA:
OBOIIIHbIE, TUIOIOBO-STOAHbIC, TOJEBbIE. PacTeHHns ropoaa, 0COOCHHOCTh TOPOACKOW (DIIOpHI.
[Tapku, necomapku, ckBepbl, O0oTaHMUYECKHE cajbl. JlekopaTHBHOE I[BETOBOJCTBO. KOMHaTHBIE
pacTeHusi, KOMHaTHOE LBETOBOACTBO. [lociencTBusi neATENbHOCTH YEIOBEKa B 3KOCHCTEMAax.
OxpaHa pacTuTeslbHOro Mupa. BoccTaHOBNIEHHE YMCIEHHOCTH PEAKMX BUAOB PACTEHHI: 0c000
oxpansiemble npupoansie teppuropun (OOIIT). Kpacnas kuura Poccun. Mepsl coxpaHeHus
pPacTUTEIBLHOTO MUpA.

IKCKypcuu unu 6u0eoIKCKypcuu.

N3ydeHne cenbCKOXO03UCTBEHHBIX PACTEHUM PETHOHA.

W3yuenune COpHBIX paCTEHHUI pErvoHa.

5. I'pu0sbl JInmaitnuku. bakrepun

I'pubsl. O6miast xapakrepuctuka. Llnsmounsle rpudbl, UX CTpOEHHE, MUTAHHUE, POCT,
pasmMHOkeHne. Cbe1oOHBIE U sI10BUTHIE TPUOBI. Mephl MpoMIIaKTUKN 3a00I€BaHNUH, CBSI3aHHBIX
¢ rpubamu. 3HaueHUE LULIMOYHBIX I'PUOOB B MPUPOIHBIX COOOIIECTBAX M KM3HU YEJIOBEKA.
[TpoMmpblIIeHHOE BhIpAIIMBAHUE NUISTIOYHBIX TPHOOB (IIIaMIUHBOHBI).

[InecueBbie rpudhl. J[poxxxkeBble TpUObl. 3HAUEHUE IJIECHEBBIX U JIPOXKEBBIX I'pUOOB B
NPUPOJIE U )KU3HHU YeJIoBeKa (MuiieBas u ¢papMaleBTuYecKasi IpOMBILIUIEHHOCTh U JIPYTHE).

[Tapasutnueckue rpudbl. PazHooOpasue u 3HaYeHHE Mapa3uTUUYECKUX T'pUOOB (TOJNOBHS,
CHOpbIHBS, (uTodropa, TpyroBUK u Apyrue). boppba ¢ 3ab0neBaHUSAMH, BbI3BIBAEMBIMU
napa3uTHYECKUMU TPUOaMHU.

JInmaitHukn — KOMIUIEKCHbIE OpraHn3Mbl. CTpoeHue nuIIaiHukoB. Iluranwme, poct u
pa3MHOKEHNUE JIMIIAHHUKOB. 3HaUE€HNE JIMIIAHHUKOB B IPUPOJE U KU3HU YEJIOBEKA.

baktepuu — nosnepusie opranu3mbl. OO0mias xapaktepuctuka Oakrepuil. bakrepuanbHas
kierka. Pa3mHoxkeHue Oakrepuil. Pacmpoctpanenue Oakrepuil. PasnooOpasue Oakrepwuid.
3HaueHue OakTepuil B MNPUPOAHBIX coodmiecTBax. bone3HeTBopHble OaKTepud U MeEpbI
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npoMIaKTUKK 3a00JI€BaHUM, BBI3BIBAEMBIX OakTepusiMH. bakTepun Ha ciyxOe y uenoBeka (B
CEJIbCKOM XO35IiICTBE, IPOMBILIIEHHOCTH).

Jlabopamopnvie u npakmuueckue padbomal.

N3yueHue CTpoeHus: OAHOKIETOUHBIX (MYKOpP) U MHOT'OKJIETOUHBIX (II€HUIIMILI) IIIECHEBBIX
rpuooB.

N3yueHue cTpoeHHs IUIOAOBBIX TeN IUIAMNOYHBIX I'pUOOB (MM M3y4YEHHE IUISIOYHBIX
rpuOOB Ha MYJISDKAX).

N3ydenue cTpoeHus JUILIAMHUKOB.

W3ydenue cTpoeHus 6akTepuii (Ha TOTOBBIX MUKpPOIIperapaTax).

9 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM U mpaBoM. Ponp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrcTeMa OMOJIOrHYeCKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEpPEHHE,
KJIaCCU(UKAIIUS, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa IaHHBIX ).

JdemoHcTpaumMu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[Tpaktueckast pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owojoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
9KOCUCTEMHBII (OMOTeo1IeHOTHYECKUI), ONOCHEPHBII.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3aIUU >KUBOU
MPUPOIBI.

O6opynoBanue: moaens Mosekysl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUH COCTaB KJIETKU. XMMUYECKUE AIIEMEHTBI: MAKPOAJIEMEHTbI, MUKPOAJIEMEHTBHI.
Bona 1 MuHepasibHbIE BEILIECTBA.

OyHKIIUA BOJBI M MUHEPAIBbHBIX BellecTB B KieTke. [lojaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIIOTH — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue KaranmzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas crnenuduuHoctb. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPTaHWYECKHUX KaTaJIn3aTOPOB.
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YrneBonapl: MOHOCaxapuabl (TJTFOKO3a, puO03a U 1e30KCHpu003a), Arucaxapuiasl (caxaposa,
JaKTO3a) W MoNucaxapuabl (Kpaxmall, TJIUKOTeH, IeJultoio3a). buonormueckue ¢(yHKIUM
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOIOB, OEIKOB M JIMIMJIOB Kak
MCTOYHUKOB SHEPIUH.

Hyxnennossie kucnorsl: IHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynknum JIHK. Crpoenme m ¢dynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronorus — Hayka o kiuerke. Kiierounas teopus — npuUMep B3aUMOJCHCTBUS UACH U
(axTOB B HAYYHOM MTO3HAHUU. METOIbI U3YUEHHSI KIICTKH.

Knerka kak nenoctHas >xuBas cucrema. OOLye Mpu3HaKM KJIETOK: 3aMKHYyTas HapyKHast
MeMOpana, mojekyibl JJHK kak renernueckuii ammapar, CucTeMa CHHTE3a Oeka.

Tumbl  KIETOK: JyKapHOTHUYECKass H mpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
npokapuoTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKOH KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIHMH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (QyHkmuu. [lurorazMa m e€ OpraHOMIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTubl. [IporcxoxaeHrne MUTOXOHIPUM U TUIacTUA. Buasl
wiactua. HemeMOpaHHbIE OpraHouAbl KJIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOIH,
peCcHUYKH, KryTUKU. OyHKIMK OpraHoUA0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue sjpa: saepHas o00j0uKa, KapuoIiasma,
XPOMAaTHH, AIPBILIKO. XPOMOCOMBI.

TpaHcIIOpPT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU ITPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBbl BOJBI», «bruocunTes Genka», «CTpoeHue MoJeKyibl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne s3ykapHuOTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KieTKu», «CTpOeHUE pacTUTENbHON KiIeTKn», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIIeBOJbD», «JIUmuas».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, OOOpYIOBaHME AJs INPOBEJCHUS HAOIIOJCHUI,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaTbl PacTUTEIbHbBIX, KHUBOTHBIX M OaKTepHAJIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopHasi pabora Ne 1. «M3ydeHue KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopuast padota Ne 2. «M3yueHue CTpOEHHUS KJIETOK pACTCHUH, >XUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.
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OOMeH BemecTB, WIM MeTaboau3M. AccuMwisanus (TUTACTUUECKH  OOMEH) |
TUCCUMMIIALIUSA (SHEPreTUYeCcKHii 00OMeH) — IBe CTOPOHBI €AMHOTO Mpoliecca MeTabonusma. Poib
3aKOHOB COXPAaHEHUS BEIIECTB U SHEPTUU B TOHUMAaHUH METab0In3Ma.

Tunbel oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbid. Pons pepmeHTOB B 00MEeHE
BELLECTB U ITPEBPAILICHUHN SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (as3el (oTocuHTe3a. Peakiuu QorocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XEeMOCHHTE3UpyoIlIue OakTepuu. 3HAU€HHWE XEMOCHHTEe3a Ui KU3HU Ha
3emue.

Onepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTallbl S3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmpoBanre. DPPEKTUBHOCTh SHEPTETUICSCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunHte3a. ['enermueckass unopmanus u JHK. Peanuzanums
TeHeTUYeCKOi HH(popMalKu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUIILIUS —
maTpuuHblidi cuate3 PHK. Tpancnsnus — Ouocunres Oenka. Dtansl Tpancisaiuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexnerounsie popmbl )ku3HU — BUpYCHI. MicTopust oTkpbiTus BupycoB (. V. IBanoBCKuiA).
Oco0eHHOCTH CTPOEHMSI M KU3HEHHOTO ILuKIa BUpPYycoB. baktepuodaru. bonesnu pacrenuid,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc ummyHoaedunura yenoseka (BIUY) —
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza W HHTerpasa. Ilpodummakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuupt w  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHIPUSIY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢yHKkuMOHMpOBaHME  TeHa», «CuHTe3 Oenka», «leHernyeckuii kony», «Bupyce,
«bakrepnodarn», «Crtpoenune u ku3HeHHbIH 1uka Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJHK».

O6GopynoBanue: moaenu-anmukauu «Yasoenune IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 10Uk, WM KU3HEHHBIM LUk kinetku. MHTepdasa u muro3. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTomoruueckue OCHOBBI Pa3MHOXKEHHMS M MHIWBUAYAJILHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetkn — muto3. Ctaauu muto3a. [Iporeccsl, mpoucxoasiye Ha pa3HbIX CTaIUSIX
MuUTO3a. brojgorndeckuii cMpICiI MUTO3a.

[Tporpammupyemasi rudesb KJIETKH — alonTo3.

@DopMBbI pa3MHOXKEHHS OPraHU3MOB: 0ECIoJI0e 1 MoJIoBoe. Bubl 0ecronoro pa3MHOKEHUS:
JIeJIeHNEe HaJIBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHOkeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOMXKEHHE, €r0 OTIUYUS OT OECIoI0ro.
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Meiio3. Craguum meito3a. Ilpoueccsl, nmpoucxoismue Ha craausx Mmenosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIc ¥ 3HaYeHUE Me03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y KMBOTHBIX. Ilosi0BBIE XKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
AiilleKsieTka) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmonorBopenue. [laprenorenes.

WuauBuayanibHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Y IMO3BOHOYHBIX MKUBOTHBIX: JIPOOJICHHE, TacTpyJSALUs,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 BETKOBOIO PACTEHHUS: CTPOEHUE CEMEHM, CTauu
pa3BUTHSL.

JdemMoHcTpaumMu:

Tabmuubt u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpOeHHE XpOMOCOMBD», «KieTouHbli LMK, «Perukanus
JHK», «Muto3», «Meno3», «lIpsamoe n Henpsimoe pa3BuTHe», «I ameTorenes y MiIeKOIUTAFIINX
U 4eoBekay, «OCHOBHBIE CTAJAMM OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOI, MUKpormpenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sliiueknerka miekonuTarouero», «Kapruokunes B KJIeTKax KOpEUIKa JyKay, MarHUTHas MOJIEJIb-
amumakanus «Jlenenue kinerku», moaens JJHK, monens merada3sHol XpOMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIpEnapaTax.

JlaGopatopnast pabora Ne 4. «/3ydeHuwe CTpPOEHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPTraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropust pasBuTus reHetuku. Ponb nurtonoruu u
SMOpHOJIOTHUN B CTAHOBJICHUU F'eHETHKHU. BKitag pocCcuiiCKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (THUOPUIIOJIOTUYECKUHM, LHUTOT€HETHUYECKUM, MOJIEKYISIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CUMBOJIMKA, UCIIONb3yeMas B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJelOBaHUS  NPU3HAKOB, yCTaHOBJIEeHHble [. MeHaenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eIMHO-00pa3us rTuOpHuI0B repBoro nokojaeHus. [Ipasuno
JOMMHHMPOBaHMsI. 3aKOH pAcCIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe cKpemMBaHME. 3aKOH HE3aBUCHMOIO  HAclelIOBaHUS  IPU3HAKOB.
[{uToreHeTryeckue OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [T OTIPE/IeTICHUs] TEHOTHUIIA OCOOH.

CueruienHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJleJoOBaHMIO TeHoB. Hapyienue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.
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W3MeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACIIECTBEHHAs U HAclIeACTBEHHasA. Ponb cpenpl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanvonsslii psx 1 BapualMoHHas kpusas. Hopma peakuuun npusnaka. KonudecTBeHHble U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, niaM reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 u 1oNOBOM mpolecc — OCHOBA KOMOMHATMBHOM W3MEHUMBOCTH. MyTallMOHHas
u3MeH4MBOCTh. Kiaccu¢ukamuss MyTanuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHbIe. YacTora U
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIIOB B HACIEICTBEHHON
n3menurBocty H. M. BaBunosga.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA:
IeHEANOrnYecKUi, OJIM3HELOBBIH, LMTOT€HETUYECKUH, OMOXMMHUYECKHH, MOJIEKYJSPHO-
reHeTuyeckuii. COBpEMEHHOE OIPEIEICHUE TEHOTHIIA: IIOJHOT€HOMHOE CEKBEHHUPOBAHHUE,
TeHOTHUIUpPOBaHKHE, B TOM uyucie ¢ nomoinbto [1[P-ananmuza. HacnencrBennsie 3aboseBaHus
yelloBeKa: TIeHHble Ooyie3HH, OO0JIE3HM C  HAclHeACTBEHHOM IPeIpacloiokKEHHOCTHIO,
XpoMocoMHble Oosne3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a *HU3HHU, JUATHOCTUKHU, NMPO(UIAKTUKY U JIEUCHHUs] T€HETUYECKUX
Oone3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHKU B
NPEIOTBPALICHUN U JICYEHUH TeHETUIECKUX 3a00JIeBaHU YeTI0BEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOT€HETHYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro LUTOICHETUYECKash OCHOBa», «3aKOH YHUCTOTHI TaMeT»,
«durnbpunHoe ckpeuuBanuey», «LluTonoruueckue OCHOBBI JUTMOPHUIHOIO CKpEIIMBAaHUS,
«Meio3», «B3aumonelicTBUE AJJIEIbHBIX T€HOBY, «I eHeTHYeCKHne KapThl pACTEHHUM, )KUBOTHBIX U
yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIEI0BaHUS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunBocTn», «MoanpukauoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-akropay, «l'eHeTHka rpymnn KpoBw», «MyTalnoHHas
U3MEHUYUBOCTbHY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBaHue», «HenomaHoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (HopMbl KPbIJIbEB U OKPacKu Teja), repdapuii
«I"opox moceBHOW».

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3yslbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEeILIMBaHUA y Ap030(HiIbl Ha TOTOBBIX MHKpOIpenapaTax.

JlaGopaTtopnast pabota Ne 6. «3ydeHue Moau(pUKAIMOHHON W3MEHYMBOCTH, MIOCTPOCHUE
BAPUALMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POJAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipolecc. 3apoKICHUE CeNeKIUu U foMecTukanus. Ydyenue H. U.
BaBunoBa o meHTpax NPOMUCXOXKIEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpPOJa, IITAMM.
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CoBpeMeHHBIE METOABI CENEKIMH. MacCOBBI MU WHAMBUAYAJIBHBI OTOOPHI B CENEKIIMH
pacteHuii u XuBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
Uucras nuaus. CKkpelluBaHue YUCThIX JIMHUM. ['eTepo3uc, uinu rubpuaHas cuna. Hepoacteennoe
ckpemuBanue — ayrOpuaunr. OtganéHHas ruOpuguzanus u e€ ycrnexu. VcKycCTBEeHHBIN
MyTareHe3 M IMOJIy4YeHUE IOJUILUIONAOB. JIOCTMXKEHUS CEeNeKUUH pACTEHUN, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pekomOunantHoi JIHK wu Tpancrennsix opranu3moB. Kierounas wmxeHepus. Kierounsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BbICOKOIIPOLYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHUeCKHe mpodiembl. MO —
TeHETHYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpamuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmuel U cxembl: Kapta «LI[eHTpBI MPOWCXOXKICHUS W MHOTOOOPa3us KYyJIbTYpPHBIX
pacrenuii», «Ilopoabl mOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuauzamusn», «Pabotel akamemmka M. @. HBanoBay, «llomumionmus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TEHOB, XpPOMOCOM.

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHUX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTHUIXKEHHUS CEJICKIIMHM PACTeHUM W >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO ILICHTPA)».

Tema 8. DBoroHOHHAA OHOJIOTHA.

[IpeanochuIKM BOSHUKHOBEHHS YBOTIOIIMOHHON TEOPUHU. DBOIIOITHOHHAS TEOPUSI U €€ MECTO
B Omosioruu. BiusiHue 3BOJIIOIIMOHHON TEOPHH HA Pa3BUTHE OMOJIOTHUU U APYTHX HaYK.

CBugerenbcTBa 3BOIIOLNH. [laneoHToNOrnYecKre: mocae0BaTeNbHOCTh MOSIBJICHUS BUIOB
B TAJCOHTOJOTUYECKONW JeTONucH, mepexoaHbie ¢opMbl. bruoreorpaduueckue: CXOACTBO U
pasznuuue dhayH u GIop MATEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB DPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIOTUYHBIE, PYAUMEHTapHbIE OpraHbl,
aTaBU3MbI. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX IMyTeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBukyiye CHiIbl ABONIONMM BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TPH
OTPAaHHYEHHOCTH PECYpCOB, HEONpeNeNéHHas W3MEHYHBOCTh, Oopb0Oa 3a CylIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopust 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtouus. [Tonmynsius kak eIMHALIA BUAA U SBOTIOLUH.

JBuxymue cuibl ((pakTopbl) 3BOJIONWK BHIOB B Tpupojae. MyTallMOHHBINA Mpolecc u
KOMOWHATHBHAS U3MEHYUBOCTE. [lomynsmronabie BOJHEI 1 Aperid reHoB. M3oms1iust 1 MUTpaIiusl.

EctectBeHHbIl 0TOOp — HampaBistomuii ¢gaxtop 3Bojouud. POPMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK Pe3yabTaT dBOMONHH. [IpuMepsl mprcocoOIeHHIA
y opranuzmoB. ApoMop(h03bl U UIU0-aJaNTalNH.
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Bun wu BumooOpaszoBanme. Kputepum Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHUS:
reorpagpuuecKkoe, 3KOJI0rHUECKOE.

MakposBomrorusi. @opMbl 3BOTIONUK: (UICTUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHas,
napayensHas. HeoOpatumMocTs 3BoONNN.

[IpoucxoxxaeHne  OT  HeCHEUMAIM3MPOBAHHBIX  mIpeakoB.  IIporpeccupyromas
cnenuanusanus. AganTuBHas pajananus.
JleMoHCTpanum:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mroiep, A. H. CeBepiios.

TaGnuiibl 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiie», «3apoAbIIy MO3BOHOUYHBIX
KHUBOTHBIX», «ApXeonTepukcy», «Popmbl 60pHOBI 3a cymiecTBOBaHUE», «EcTecTBEeHHBIN 0TOOPY,
«MHorooOpa3ue copToB pacTeHuit», «MHorooOpa3ue MOpoA >KHUBOTHBIX», «[lomymsumy,
«MyTalyoHHas U3MEHUUBOCTBY, «ApomMopdo3bl», «Mnuoanantamuny, «O0mas aereHepamnus,
«/IBrxyiue cuibl 3Bomonuny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsuna», «bopb0a
3a CYyILIECTBOBAHUEY, «IIpucnocoOiaeHHOCTh OpraHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHuey», « IKOJIOTHYECKOe BUA000pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TUIO0B U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielb «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra mupa, Kosuiekuus «@DopMbl COXPaHHOCTH MCKOIMAaEeMBbIX
JKUBOTHBIX U PACTEHMI», MoJenb anunkanusa «llepekpéct xpoMocom», BiIaXHbIE Mpenaparsbl
«Pa3Butne Hacekomoro», «Pa3BuTHe IATYIIKM», MHUKporpenapar «JIpozodumay (HOpMa,
MyTali# (GOPMBI KPBIIIEB U OKPACKHU TETa).

JlaGopaTopHble U NpaKTU4YecKue padoThbi:

JlaboparopHnas padota Ne 1. «CpaBHeHUEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopHast pabora Ne 2. «OmmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 9. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHay4dHBIE IIPECTaBICHUS O 3apOXKACHUU >KW3HHU. HaydHble rMmoTe3sl BOSHUKHOBEHHUS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYecKas BOJIOINUS. AOHOTEHHBIN CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKON
sBomtoninu. HavanbHele sTansl 6uonorndeckoii apomtoiuu. [ unoreza PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM MU HX 3BOJIIOLMAL.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButue xu3Hn Ha 3emiie 1o spam u nepuogam. Katapxeii. Apxeickas u mpoTepo30icKas
spsl. [Taneo3olickas spa 1 €€ nepuo/ipl: KeMOPUHCKUI, OpJJOBUKCKUNA, CUITYpUICKHNA, 1€BOHCKHIH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3o301ickast 5pa 1 €€ MepruoIibl: TPHACOBBIN, IOPCKHI, MEITOBOM.

Kaiino3zolickas 3pa 1 €€ nmepro/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M Te0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl IBOJIIOLMU
PacTUTENHLHOTO U )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHHU U ’KUBOTHBIX. [losiBIeHuE, paciBer
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue HBOIOIMU. OCHOBHBIE CHCTEMAaTUYECKUE
TPyl OPraHU3MOB.
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OBOJIOLMST  4YEJIOBEKAa. AHTpPOINOJOTUSl Kak Hayka. Pa3BuThe mpencraBieHUd O
MPOUCXOKICHUH YelloBeKa. MeTo bl u3ydeHus: antponoreHe3a. CXo/ICTBa M pa3InyMs YelloBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHNE YEIIOBEKA.

JBuxymue cunbl  (paxTopsl) aHTpomorenesa. HacnencTBeHHass M3MEHUYHMBOCTh H
ecTecTBeHHbIH 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIIbIH,
UYenoBek mnpsmoxondmuii, YenoBek HeanaepTaibckui, YemoBek pasymubii. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckne packl. OCHOBHBIE OOJbBINIKE pachl: €BpOTEOougHAs (eBpas3HiicKas), HETpo-
aBcTpajioujiHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3MaTcko-aMepukaHckas). YepTsl
MPUCTIOCOOTICHHOCTH IIPE/ICTaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSM CylllecTBOBaHUS. EnnHCTBO
yesnoBeueckux pac. Kpurtuka pacusma.

JdemMoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmunpe! u cxembl: «Bo3nukHoBenue ColHEYHON cUCTeMbl», «Pa3BUTHE OpraHUYECKOro
mupa», «PacturenbHas kierka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cuCTeMa OpraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEKOB COBPEMEHHOro uesjoBekay, «JlpeBHeimue moan», «IpesHue moau», «llepBbie
COBPEMEHHBIC JII0IN», «UeoBeUeCKre pachiy.

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIIENKH WM U300paKeHHs] KaMEHHBIX OpYyIui
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckas Tabiuua,
KOJUTEKIHs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «3yueHne UCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHBHIX B
KOJUICKIUAX».

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeIUECKU My3eil).

Tema 10. Opranu3msl 1 OKpy:Ka0IIasi cpeaa.

OKOJIOTMSl Kak Hayka. 3aJauyd M pas3enbl SKOJOTMH. MeToabl HKOJIOTHYECKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHHMs ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3JAYIIHAs,  IOYBEHHAs,
BHYTPHOpPraHU3MEHHAsI.

Oxonorudeckue ¢akrtopbl. Knaccudukarus skomormueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKHUE M aHTPOIOTCHHBIE. J[eCTBHE IKOIOTHYECKUX (PaKTOPOB HA OPTAHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BIaXHOCTb. DoTomepuoausM.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojoruveckre puTMbl.

buotnueckne ¢akropel. Buabpl OHOTHYECKUX  B3aUMOJCUCTBMIA:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3sM. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.
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DOKOJIOTUYECKUE XapaKTEPUCTUKHU MOMyIsuu. OCHOBHBIE MOKAa3aTead MOMYJISALUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpamus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiimsl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, 3. ['ekkens.

Tabmuupl u cxemsl: kapta «I[Ipupogasie 30Hb1 3emuny, «Cpensl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomynsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy3opun-Tydenbkny», «llumepbie nenmu».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHHUM U3 Pa3HBIX MECT
0oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyca.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHUI.

Tema 11. CoobuiecTBa ¥ 3K0JI0THYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuwomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBafd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (nuiieBas). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOTeOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, pPEIYILECHTEHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOICTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETyJILusl, pazButue. Cykieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocepe. ['panutisl, coctas u cTpykTypa ouochepst. XKusoe
BemiectBO M ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak TIJI00aJIbHOW 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (yIriIepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

UYenoseuectBo B Ouochepe 3emin. AHTpOIIOreHHbIe U3MeHeHus B onocdepe. [mobGanbHbIE
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroifunBoctd Onochepsl. OCHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMHU PECYpCaMH U MX
UCIoJIb30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumessie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«3JKocucTEMa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 BogoEma,
«ArpoueHos3», «lIpumepHble aHTPONOTEHHbIE BO3AEHCTBHS Ha NpUPOAY», «Baxueimue
UCTOYHUKH 3arps3HEHusl BO3JyXa U T'PYHTOBBIX BoJ», «llouBa — BaxkHeWIIass COCTaBISIOIIAS
ouocthepnr», «DakTopel gerpamauuu  nouB», «llapHukoBbIT  3ddexT», «DPaKTOpPbI
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PaIMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mas cTpykrypa ouochepsi», «Pacrnpocrpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot a3ora B mpupoe».

O6opynoBanue: Moieb-anIinKanus « Tunuanbie 6Mo1eH03bI», repOapuii «PacturenbHbie
coobmiecTBa», Koiekuuu «buoneHosy, «Bpeautenu BaKHEHIIMX CEIbCKOXO3HCTBEHHBIX
KyJIbTYp», TepOapuu ¥ KOJUICKIUH pACTeHHH W >KUBOTHBIX, NPHUHAICKANME K pa3HbIM
AKOJIOTMYECKUM Tpymnmnam oaHoro Buaa, Kpachas kaura Poccuiickoit Denepanuu, n300pakeHus
OXpaHsIEeMbIX BHJIOB PACTEHUIN U KUBOTHBIX.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI T10 BUOJIOI'MY HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHN (BA3OBbBINM YPOBEHD)

OcBoenune yueOHOro npeamera «buonorus» Ha ypoBHE OCHOBHOTO OOIIET0 0O0pa3oBaHUs
JOJI’KHO 00ECTICYUTh JOCTHUKCHHE CISAYIONUX 00yJaIONMMUCS JTMYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTAThl OCBOCHMS IMPOrPaMMbI 1O OWOJIOTMH OCHOBHOTO OOILEro
00pa3oBaHusl JOJDKHBI OTpa)kaTh T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX I[EHHOCTHBIX OPUEHTAIM M pacIIMpEHUE OIbITa JIeATEIbHOCTH HA €€ OCHOBE U B
Mpoliecce pean3ali OCHOBHBIX HAIPaBJICHUN BOCHHUTATEIBHOU JEATEIBLHOCTH, B TOM YHCIIE B
YacTHU:

1) rpaaaHCcKOro BOCIUTAHMS:

FOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOH JIEATENbHOCTH TPU  BBINOJIHEHUU
MCCJICIOBAHMI U MPOEKTOB, CTPEMJICHUE K B3aUMOIIOHUMAHHIO U B3aMOIIOMOIIIH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

OTHOIIIEHHE K OWOJIOTMM KaK K BaXKHOW COCTAaBIAIONICH KYJIbTYphI, TOPAOCTh 3a BKJIAJ]
POCCUHCKHX M COBETCKUX YUYEHBIX B pa3BUTHE MUPOBOI OMOIOTMYECKON HAYKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

TOTOBHOCTH OIEHUBATh MOBEJICHUE U MOCTYNKHU C MO3UIMH HPABCTBEHHBIX HOPM U HOPM
JKOJIOTUYECKOHN KYJIbTYpHI;

MOHMMAaHNUE 3HAYMMOCTH HPAaBCTBEHHOTO acMeKTa JESATEIbHOCTH YelOBeKa B MEIUIIMHE U
OuoJioruu;

4) 3cTeTMYECKOTr0 BOCTIMTAHMS:

MOHMMAaHUE POJIH OMOJIOTUU B (POPMUPOBAHUN ICTETUUYECKOM KYIbTYPhI TUUYHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYH s :

OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[I0POBBIO U YCTaHOBKA Ha 37J0POBBIA 00pa3 >KU3HU
(3m0poBOe TUTaHKe, COOMIOCHIE TUTHEHUYECKUX MPABUI M HOPM, COATaHCUPOBAHHBIN PEXUM
3aHSATUN U OTIIbIXA, pETyJsipHas ¢pu3ndecKas akTUBHOCTb ),

OCO3HaHHE TOCIEACTBUI M HEMPUSATHE BPEIHBIX MPHUBBIYEK (YMOTpeOJIeHHE aaKOTroJId,
HAapKOTUKOB, KypeHHUe) U HHBIX (OpM Bpeia sk PU3NUECKOT0 U IICUXUYECKOTO 3I0POBbS;

coOirofieHre TMpaBMJl OE30MACHOCTH, B TOM YHCIIE€ HABBIKM O€30MacHOrO TMOBEACHUS B
MPUPOJHON Cpelie;

c(OpMUPOBAHHOCTh HaBBbIKa pe(ICKCUH, YIpPaBJICHHWE COOCTBEHHBIM SMOIMOHATHHBIM
COCTOSIHHEM;

6) TPY10BOr0 BOCIIUTAHUSA:

aKTHBHOE y4acTHE B PEIICHUU MPaKTUYECKHX 3a/1a4 (B paMKaxX CeMbH, 00pa3oBaTeIbHOMN
OpTraHHU3aIK, HACEICHHOTO MYHKTa, Kpasi) OMOJOTHYEeCKONH U SKOJOTUYECKON HampaBIeHHOCTH,
MHTEpEC K MPAKTUUYECKOMY H3YUEHHIO Mpodecchil, CBI3aHHBIX ¢ OMOJIOTHE;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUA:

OpHUEHTAIMsI Ha NMPUMEHEHHE OWOJIOTHYECKHX 3HAHWW TIPH PElIeHWW 3a7ad B 00JacTH
OKPY’KaloIllel Cpebl;

OCO3HAHUE YKOJOTHICCKUX TPOOJIEM H ITyTeH UX peIICHUs;

TOTOBHOCTD K YYaCTHIO B MPAKTHYECKOU JIEATENbHOCTH SKOJIOTMYECKON HApPaBI€HHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTAIlMsl Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX TPEJCTaBICHUH 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBSI3SX YeJIOBEKA C MPUPOTHON U COITUATBHON CPeIoN;
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MOHUMAaHHE POJIK OMOJIOTUYECKOH HAayKH B ((OPMUPOBAHMH HAYYHOTO MUPOBO33PEHHS;

pa3BUTHE HAY4YHOH IIO0O3HATENHOCTH, MHTEpeca K OHOJOTrMYeCKOW HayKe, HaBBIKOB
HCCJIeIOBATEIbCKOM IeITCIIbHOCTH,

9) amantauuu o00y4awIIErocsi K M3MEHSIONIUMCH YCJIOBUSIM COUUAJBLHOM M
NPUPOAHOMH Cpelbl:

aJIcKBaTHasl OLICHKA U3MEHSIOIINXCS YCIOBUN;

IPUHIATHE pelleHusl (MHAMBUIYaJbHOE, B TIPYIIE) B H3MEHSIONIMXCSA YCIOBHMSIX Ha
OCHOBaHUU aHalln3a OMoJoruueckoi nHbopMauy;

IUIAHUPOBAHHUE JICHCTBHI B HOBOW CHUTyalldd Ha OCHOBAaHUHM 3HAHUI OMOJIOTMYECKHX
3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeamMeTHble pe3yIbTaThl OCBOSHUSI MPOTPAMMBbI 1O OHMOJIOTUHM OCHOBHOTO OOIIEro
o0Opa3oBaHus, IODKHBI OTpa)kaTh OBJAJIEHUE CIEAYIOUUMH YHHBEPCAIbHBIMU YYEOHBIMU
NEUCTBUSIMU:

ITo3HaBaTe/IbHBbIe YHHMBepCcaIbHbIe yueOHbIe AeiicTBUS

1) 6a3oBble JIOTHYeCKHE NeiCTBUSA:

BBISBJISITH U XapaKTEpPHU30BaTh CYIIECTBEHHBIE MPHU3HAKUA OHUOJOTMYECKUX OOBEKTOB
(s1ByIEHU);

yCTaHaBIMBaTh CYHIECTBEHHBIH MPU3HAK KIacCU(PUKALUU OHUOJIOTHMYECKUX OOBEKTOB
(IBJIEHMIA, TPOLECCOB), OCHOBAHUS Ui OOOOIICHWS M CpPaBHEHHs, KPUTEPUU IPOBOIUMOIO
aHaIIn3a;

C y4€TOM TMpEeIOKEHHON OHOJOTUYECKONW 3a/lauyd  BBISABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUST B paccMaTpUBacMbIX (akTax U HaONIOACHUSX, MpeAsiarath KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

BBISIBIIATh JE€PUIMTH HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX JUIS PELICHUs TOCTABICHHON
3a/1a4i;

BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBA3M INPH HM3YyYEHHUU OHOJOIMYECKUX SIBJICHUH U
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
YMO3aKJIIOUEeHUH 110 aHaJIO0ruu, GOpMYJINPOBaTh THIIOTE3bI O B3aUMOCBS3X;

CaMOCTOSITENIbHO ~ BBIOMpATh CIMOco0 peuieHus ydeOHOW OMOJIOTHYECKOM  3ajmauu
(cpaBHMBaTh HECKOJBKO BapHAaHTOB pEIICHUs, BBIOMpaTh HauboJjiee MOAXOIALIMI C ydu€ToM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

2) 0a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

MCII0JIb30BaTh BOMPOCH! KaK UCCIIEN0BATENbCKUII HHCTPYMEHT MO3HAHMS,

(dbopMynupoBaTh BONPOCHL, (UKCUPYIOIIUE PAa3pbIB MEXKIY PEATbHbIM U KEJaTelIbHbIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSITEIBHO YCTAHABIMBATh HCKOMOE U JJAHHOE;

dbopMUpOBATH TUNOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CY)KJIEHUH, apr'yMEHTUPOBATH CBOIO
MO3ULUI0, MHEHHUE;

MPOBOAMTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HaONIO/IEHHEe, HEeCIOXKHBIN
OMOJIOTUYECKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAHUE MO YCTAHOBJIEHUIO OCOOCHHOCTEH
Ouonormueckoro o0bekTa (mporiecca) W3Y4YEHHUS, NPUUYNHHO-CICICTBEHHBIX CBS3eH W
3aBUCHUMOCTEN OMOIOTHUECKUX 0OBEKTOB MEXIY COOOI;

OLICHMBAaTh HAa MPUMEHHMOCTb U JOCTOBEPHOCTH HHGOpPMAIMIO, MOIYYEHHYIO B XOJ€
HaOJI0ICHUS U SKCIIEPUMEHTA;
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CaMOCTOSITENILHO (hOPMYITUpPOBATh 000OIICHNS U BBIBOJBI MO pe3ysbTaTaM MPOBEAEHHOTO
HaOJIOEHUS, YKCIEPUMEHTA, BJIaJleTh MHCTPYMEHTAMU OLEHKH JOCTOBEPHOCTH IOIYYEHHBIX
BBIBOZOB 1 0000IIEHNI;

IPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIee pPa3BUTHE OMOIOIMYECKMX HPOLIECCOB M MX
MOCJIECTBHSI B AaHAJTOTMYHBIX MJIM CXOJHBIX CUTYallUsX, & TAK)KE BBIIBUTATD MIPEIIOI0KEHHS 00
UX Pa3BUTUU B HOBBIX YCJIOBUSX U KOHTEKCTaX.

3) pabora ¢ nngopMmanmeii:

IPUMEHATh pa3jInYHbe METObl, MHCTPYMEHThl M 3alpochl IpHU IIOUCKE M OTOOpe
Ouonornyeckoi MHPOPMAIIUU WU JAHHBIX M3 UCTOUHUKOB C Y4ETOM IPEIIOKEHHOW ydueOHOM
OuosIornYecKon 3a1a4u;

BBIOMpPATh, AHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH OUOIOTHYECKYIO
MH(OPMALIKIO PA3JIMYHBIX BUAOB U (POPM IpEACTaBICHNUS;

HaXOJUTh CXOJHbBIE aPTyMEHTHI (IIOJTBEPKIAIOLINE WM ONPOBEPrarolue OJHY U Ty K€
UJICI0, BEPCUIO) B Pa3IMYHbIX HH(POPMALIMOHHBIX HICTOUHUKAX;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (OpMY TpeAcTaBiIeHUs HWHPOpPMALUU U
WITIOCTPUPOBATh pelllaeMble 33Ja4l HECIOXKHBIMU CXEMaMH, TUarpaMMaMu, HHOW rpadukoi u
UX KOMOMHALMSAMU;

OLIEHUBATh HaAE&KHOCTb OMOJIOTMYECKON HMHGOpPMALUU 10 KPUTEPUSIM, HPEASIOKECHHBIM
yUUTENEM WK c(HOPMYTUPOBAHHBIM CAMOCTOSATENIBHO;

3allOMHUHATh U CUCTEMaTU3HPOBATh OMOJIOTMYECKYIO HH(OPMAIIHIO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le aelcTBUA

1) o01enue:

BOCIIPHHUMATH B (POPMYIMPOBATH CYKICHHS, BEIPAXKATh IMOIMH B ITPOIECCE BHITOIHEHUS
MPAKTUYECKHUX U TaOOPaTOPHBIX padoT;

BbIpaXkaTb ce0s (CBOIO TOUKY 3p€HHS) B YCTHBIX U MHCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIbHBIX
3HAKOB, 3HATh U PACHO3HAaBaTh MPEANOCHUIKM KOH()IUKTHBIX CUTYyallUd U CMTr4aTh KOH(IUKTHL,
BECTH IEPETOBOPHI;

MOHMMATh HAMEpPEHUs JPYruX, IPOSBIATh YBAXKUTEIbHOE OTHOIICHHE K COOECETHUKY U B
KOPPEeKTHOH (opme hopMyIHpOBATH CBOU BO3PAKEHHUS;

B Xoje Auanora W (WiaM) AUCKYCCHHU 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOit
OMOJIOTYECKOM TeMbI M BBICKAa3bIBAaTh U/IE€H, HAILIETICHHBIE HA pelIeHrne ONOIOTHYECKOM 3a1auul U
nojJep>kaHue 0JaroXenaTeIbHOCTH OOILEHUS;

COTIOCTABJISITh CBOU CYXICHHUS C CYKACHUSIMH IPYTUX YYACTHUKOB JHANIOTa, 0OHAPYKUBATh
pasyinuue U CXOJACTBO MO3ULIUNI;

nyOMMYHO  TPENCTaBISITH  PE3yAbTAThl  BBIMOJHEHHOTO  OMOJOTHYECKOrO  OMbITa
(9KCTIEpUMEHTA, HCCIICIOBAHUS, IPOCKTA);

CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIJIEHMS C Y4YETOM 3ajjad Ipe3eHTaluu |
0COOEHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE U MMCbMEHHBIE TEKCTHI C
MCIIOJIb30BaHUEM UJUTIOCTPATUBHBIX MAaT€pPUAJIOB.

2) coBMeCTHAs 1eITeJIbHOCTD:

MOHUMATh M UCTOJh30BaTh MPEUMYIIIECTBA KOMAHJAHON W MHIUBUAYATbHOU pabOTHI TpU
PEIICHNH KOHKPETHON OMOJIOTHYECKOM TTPo0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUS
rpynmnoBbIX GOpM B3aUMOICHCTBUS MIPH PEIICHUH TIOCTABICHHON y4eOHOM 3a1auu;

NPUHUMATH 1I€JIb COBMECTHOW J€ATEIbHOCTH, KOJUJIEKTUBHO CTPOUTH JEHCTBUS MO €€
JOCTIDKEHUIO:  paclipelieNiaTh pOJM, JIOrOBapuBaThcsi, OOCYKIaTh TPOLIECC U  pe3ysbTar
COBMECTHON pPabOThI, yMETh 0000IIaTh MHEHHS HECKOJBKUX JIOJACH, MPOSBISATH TOTOBHOCTH
PYKOBOJIUTb, BHIIOIHATH OPYYEHHUS, IO JUUHATHCS;

22



IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPalOThHI, ONpEAENATh CBOIO POk (C y4&ToM
IPEANOYTEHU U BO3MOXHOCTEM BCEX YYAaCTHMKOB B3aMMOJICHCTBHA), paclpenensTh 3ajauu
MEX/y YJICHaMH KOMaHJbl, y4acTBOBaTh B TPYINIOBHIX (hopmax paboTsl (0OCyxkaeHus, oOMeH
MHEHHSMHU, MO3IOBbIE LITYPMBI U UHBIE);

BBINOJIHATH CBOIO YacTh Pa0OTHI, JOCTHraTh KAa4eCTBEHHOTO pe3yibTaTa IO CBOEMY
HaIPABJICHUIO U KOOPAUHUPOBATH CBOU JECUCTBHUSA C IPYTUMU YJIC€HAMH KOMAH[IbI;

OLICHUBATh KA4e€CTBO CBOETO BKJAJa B OOLIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIBHO
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBUSA, CPaBHUBATh pPE3YJIbTaThl C HCXOIHOU
3aJaueil M BKJIAJ KaXIOro 4ieHa KOMaHIbl B JOCTIDKEHHE pe3yJbTaToB, pasAeisaTh chepy
OTBETCTBEHHOCTH U IIPOSABIIATH TOTOBHOCTD K IIPEJOCTABICHUIO OTUYETA NIEPE IPYIIIION;

OBJAJETh  CUCTEMOM  YHUBEpPCAJIbHBIX KOMMYHHUKATHBHBIX  JIEHCTBUHM, KOTOpPas
o0ecrnieunBaeT CPOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M HSMOLIMOHAIBHOTO HHTEIUIEKTa
oOyyJaromxcs.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranu3amnus:

BBISBJISITH MPOOJIEMBbl JJisi PEUICHHUS B JKU3HEHHBIX U Y4YeOHBIX CHUTYallUsX, HCIOJNB3YS
OMOJIOTMYCCKHE 3HAHHUS

OpUEHTUPOBAThCA B PA3IMYHBIX I[OAXOJaX MPUHATUS pelleHud (MHIWBUIYaJIbHOE,
MIPUHSATHE PEIICHUs] B TPYIINE, IPUHATHE PEIICHUHN TPYIINON );

CaMOCTOSITENIbHO COCTaBIISATh ANTOPUTM pEUICHHs 3aJauyd (UM €ro 4acTh), BBIOMPATH
croco0 pemieHUs y4eOHOW OMOJIOTHMYECKON 3amaud ¢ yd4€TOM WMCIOIIMXCS PECypCoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH IIpe/ijiaraeéMble BApUAHTHI PELICHU;

COCTABJIATh IUIAH JACUCTBUH (IJIaH pealu3allid HaMEYEHHOTO ajropuTMa pelieHus),
KOPPEKTUPOBATh MPENTIOKEHHBINA AITOPUTM C YUETOM MOJIyU4EHHUSI HOBBIX OMOJOTHYECKUX 3HAHUN
00 U3y4aeMoM OHOJIOTHIECKOM OOBEKTE;

JieNath BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJJIEKT:

BJIQJIETh CII0OCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIH U PEIICKCHH;

JlaBaTh OIEHKY CUTYAI[UU U TIpeajiarath miaH e€ N3MEHEHUs;

YUHUTBIBATh KOHTEKCT U MIPEABUAECTh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTb IIPU PELICHUN
y4eOHOM OMOJIOTMUECKON 3a/1auu, aJanTHPOBATh PEIIEHUE K MEHSIOIUMCS 00CTOSATEIHCTBAM;

OOBSCHATh MPUYUHBI TOCTHXKEHUS (HEIOCTHIKEHUS) pe3ybTaToB NESATENbHOCTH, /1aBaTh
OIICHKY PUOOPETEHHOMY OTIBITY, YMETh HAXOAUTH MO3UTHBHOE B MPOU3OIIE/IIIEH CUTYAIINH;

BHOCHTH KOPPEKTHUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, H3MEHUBIIHXCS
CUTYaIlNH, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBUSIM;

pasnuyaTh, Ha3bIBATh U YIPABJISITH COOCTBEHHBIMU SMOIUSMH U SMOIUSIMHU IPYTHUX;

BBISIBJIATh U aHAJIM3UPOBATH IPUYMHBI SMOIU;

CTaBUTH ce0s1 HA MECTO JAPYTOro YeIOBEeKa, TOHMMATh MOTHUBBI 1 HAMEPEHHUS IPYTOT0;

PEryIupoBaTh CIIOCOO BBIPAKEHUS YMOIIHA.

IIpunsaTHe ceds1 u Apyrux

OCO3HAHHO OTHOCHUTKCS K JIPYTOMY YE€JIOBEKY, €T0 MHEHHUIO;

MPU3HABaTh CBOE MPaBO Ha OMIMOKY M TaKOE ke TPABO JIPYroro;

OTKPBITOCTh Ce0€ U APYTUM;

0CO3HABaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CHUCTEMOW YHUBEPCAIBbHBIX Y4YEOHBIX pETYISTHUBHBIX JIEHCTBUH, KOTOpas
obecrieunBaeT (POPMUpPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSI TTO3HITUS
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JUYHOCTH), W JKU3HCHHBIX HABBIKOB JIMYHOCTH (yNpaBieHHs COOOH, CaMOIUCIHUILINHBL,
YCTOMYHUBOTO TIOBEICHHUS ).

INPEJIMETHBIE PE3YJIBTATDBI

IIpeaMeTHBIE Pe3YIbTATHI 0CBOEHHS IPOrPAMMBI 110 OMOJIOTMH K KOHILY 00y4YeHHs B 5
KJjacce:

XapaKTepU30BaTh OMOJIOTHIO KaK HAYKy O KHBOW MPUPOJE, HA3bIBATh MPHU3HAKU KUBOTO,
CpPaBHHMBATh OOBEKTHI )KMBOW U HEKUBOM MPUPOIBL;

MEPEYUCHIATh HUCTOYHUKH  OWOJIOTUYECKUX 3HAHWM, XapaKTepu30BaTh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUH JIJII COBPEMEHHOTO YelloBeKa, MPoQeCcCuu, CBA3aHHbIC ¢ OnoJoruei (45
npodeccuii);

MPUBOANTH TMPUMEPHI BKJIaaa poccuiickux (B Tom uucie B. WM. Bepnamckuii, A. JL.
UmwxkeBckuil) u 3apyOexHbix (B ToM uucie Apuctorens, Teodpact, ['mnmokpar) yu€HbIX B
pa3BUTHE OHOJIOTHH;

MMETh TPEJICTABIICHUE O BAXKHEHUIIUX OMOJIOTMYECKHX MPOILIECCaxX M SBJICHUSAX: MUTAHUE,
JBIXaHUE, TPAHCIIOPT BEUIECTB, Pa3paKUMOCThb, POCT, pa3BUTHE, ABHKEHUE, PA3MHOKCHHUE;

MPUMEHSTh OMOJIOTUYECKUE TEPMUHBI U TIOHATUS (B TOM 4YHCIIE: KUBbIE Tena, OUOIOrHs,
9KOJIOTHSI, LIUTOJIOTUSL, AaHATOMMUSI, (PU3NOJIOTUs, OMOJIOTHYECKasi CUCTEMAaTHKa, KJIETKa, TKaHb,
OpraH, CHCTEMa OpraHoB, OpPraHHM3M, BUPYC, IBWXKEHHE, MHTaHUE, (DOTOCHHTE3, [bIXaHUE,
BBbIJIEJICHUE, Pa3ApaXXMMOCTh, POCT, Pa3MHOKEHUE, pa3BUTHE, CpeJa OOWUTaHUs, MPUPOIHOE
COO0O0IIIeCTBO, MCKYCCTBEHHOE COOOINECTBO) B COOTBETCTBHUH C IOCTABICHHOW 3ajgaveil U B
KOHTEKCTE;

pa3iuyaTh MO BHEIIHEMY BUAY (M300pa)KEHUSIM), CXeMaM M OMHCAHUSM AOSJEPHBIE U
SJICPHBIC OPTAaHU3MBI, Pa3IMYHBbIE OHMOJOTHYECKHE OOBEKTHI: PACTCHHSI, YXUBOTHBIX, T'PHOBI,
JUIIaWHUKY, OaKTEepPHUH, IPUPOJIHBIE U HCKYCCTBEHHBIE COOOIIECTBA, B3AaUMOCBSI3U OPraHU3MOB B
IPUPOIHOM M MCKYCCTBEHHOM COOOIIECTBaX, MpeAcTaBuTeneil ¢uopbl u GpayHbl IPUPOAHBIX 30H
3emiu, navAmadThl TPUPOIAHBIE H KyIbTYpPHBIE;

MIPOBOJIUTH OIMMCAHUE OpraHu3Ma (pacTeHus, )KUBOTHOTO) 10 33JaHHOMY TIJIaHYy, BBIIEISATh
CYILIECTBEHHBbIE MPHU3HAKK CTPOEHUS M IMPOILIECCOB KU3HENEATEIbHOCTH OPraHU3MOB,
XapaKTepU30BaTh OPraHU3Mbl KaK TeJla )KMBOW MPUPOJIbl, IEPEUUCIIATh OCOOEHHOCTH PACTEHUIH,
JKUBOTHBIX, TPUOOB, JUIIAHHUKOB, OaKTEpUil U BUPYCOB;

pacKpbIBaTh TOHSATHE O cpele oOuTaHus (BOJAHOW, HA3€MHO-BO3AYIIHOM, MOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM ), YCIIOBUSAX Cpebl OOUTaHUS;

PUBOJUTH TNPUMEPHI, XapaKTEPU3YIOIIME MPHUCIOCOOIEHHOCTh OPraHM3MOB K Cpele
oOuTaHus1, B3aMMOCBSI3U OPTaHU3MOB B COOOIIECTBAX;

BBIICNIATH OTJIUYUTENIbHBIC TPU3HAKU TIPUPOJIHBIX U HCKYCCTBEHHBIX COOOIIECTB;

apryMEHTHUPOBAaTh OCHOBHBIE MpaBHIIa TMOBEJACHHS 4YelOBEKa B MPUPOAEC U OOBIACHATH
3Hau€HUE MPUPOJOOXPAHHOW  JESATENbHOCTH  4YEJOBEKa, AaHaJU3UpOBaTh  IJI00aJIbHBIE
HKOJIOTMYECKHE TIPOOIIEMBI;

pacKpbIBaTh POJIb OMOJIOTUU B IPAKTHUECKOH JESITEIbHOCTH YEJIOBEKa;

JEMOHCTPHUPOBATh Ha KOHKPETHBIX MpHUMEpax CBSA3b 3HAHUN OUOJIOTMH CO 3HAHUSMU TIO
MaTeMaTHKe, MPEeIMETOB TYMAaHUTAPHOTO 1IUKJIA, Pa3JTUYHBIMUA BHIaAMH UCKYCCTBA,;

BBITIOJHATH MpakTU4Yeckue paboThl (MOUCK MHGPOPMAIMHU C MCTOIB30BAHUEM Pa3IMUHBIX
HMCTOYHHUKOB, OMMCAaHWE OPTaHM3Ma IO 3aJaHHOMY TUTaHY) W JIabopaTopHbIe padoThl (paboTa ¢
MHUKPOCKOIIOM, 3HAaKOMCTBO C pa3IMYHBIMU CHOCOOAMHU HW3MEpPEHUS M CPAaBHEHUS >KHUBBIX
00BEKTOB);

NPUMEHSTh METOJAbl OMOJOTHH (HAaONIO/JCHHE, ONMHCaHue, KiIaccu(UKaius, U3MEpeHue,
OKCIIEPUMEHT): TIPOBOJAUTH HAOIIOJEHUS 3a OpraHU3MaMH, OMTUCHIBATh OMOJIOTHYECKUE OOBEKTHI,

24



IpOIeCcChl M SABJICHMS, BBIMOIHATH OHOJOTMYECKHI PUCYHOK M HM3MEpeHHE OHMOJIOTHYECKHX
00BEKTOB;

BIaJeTh NpUEMaMU PAaOOTHI C JYNOH, CBETOBBIM M IH(PPOBBIM MHKPOCKOIIAMHU IpH
paccMaTpuBaHUU OMOJIOTMYECKUX OOBEKTOB;

coOmoaTh mpaBmia 0e30MacHOro Tpyna Npu padoTe ¢ y4eOHbIM M JaOOpaTOPHBIM
o0opy/sOoBaHHEM, XUMHUYECKOW TIOCYIOH B COOTBETCTBUM C MHCTPYKIMSIMH Ha YpPOKE, BO
BHEYPOUYHOU AEATEIBbHOCTH;

MCIOJIb30BaTh MPU BHINOJHEHUH YYE€OHBIX 3aJJaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy IO
Ouosorum, cripaBoYHble MaTepUasl, pecypcebl IHTEpHETA;

co3/aBaTh MHCbMEHHBIE M YCTHBIE COOOIICHMS, HCIIOJIb3Yys MOHATHUIHBIA ammapar
M3y4aeMOTo pasjiena OuoJIOTHH.

IlpeaMeTHBIE Pe3yIbTAThl 0CBOCHHS NPOrPAMMBI 110 OMOJI0THM K KOHILY 00y4eHHus 6 6
Knacce:

XapaKTepu30BaTh OOTAaHUKY KaK OMOJIOTMYECKYI0 HAayKy, €€ pa3[esbl U CBSI3U C APYTUMU
HayKaMU U TEXHHUKOM;

MPUBOUTH MPUMEPHI BKJIa1a poccuiickux (B ToMm uucie B. B. [lokyuaes, K. A. Tumupszes,
C.TI'. HaBammn) u 3apy0exHbIX yu€HbIX (B ToM uncie P. ['yk, M. Mansnuru) B pa3BuTre HayK O
pPacTEHUSX;

IIPUMEHSTh OMOJOTMYECKHE TEPMHUHBI U MOHATHS (B TOM 4Mciie: OOTaHMKA, paCTUTENbHas
KJIETKa, pacTUTENbHAsl TKaHb, OPTaHbl PAacTEHUI, cUCTeMa OpraHOB PACTEHHS: KOPEHb, MoOer
MIOYKa, JIUCT, BHJIOM3MEHEHHBIE OpraHbl, LBETOK, IUIOJA, CEMS, PACTUTEIbHBIH OpraHHU3M,
MUHEpaTbHOE MHTaHHWEe, (OTOCHHTE3, IbIXaHHE, pOCT, pa3BUTHE, pPA3MHOXKEHUE, KJIOH,
pa3apa’kuMOCTh) B COOTBETCTBUU C ITOCTABJIEHHOM 3a/1a4€il U B KOHTEKCTE;

OMKCHIBATh CTPOCHUE U IKUZHENEATEILHOCTh PACTUTENBHOIO OpraHu3Ma (Ha IpuMepe
MOKPBITOCEMEHHBIX MJIM IIBETKOBBIX): TOTJIOMICHNE BOJIBI U MUHEPAJIbHOE MUTAaHUE, (POTOCUHTE3,
JIbIXaHHE, TPAHCIIOPT BEUIECTB, POCT, PA3MHOKEHUE, PA3BUTHUE, CBSI3b CTPOCHUS BET€TaTUBHBIX U
TeHEPATUBHBIX OPTaHOB PACTCHHUN C UX (PYHKIUSIMH;

pas3nnyaTh ¥ ONMUCHIBATh KUBBIE U repOapHbIe SK3EMILUISAPbI PACTEHH 0 3aJaHHOMY IIaHY,
YacTHU PacTeHU MO U300paKEHUSIM, CXeMaM, MOJEIISAM, MyJIskaM, pesibeHbIM TabauIam;

XapaKTepU30BaTh MIPU3HAKU PACTEHUMN, YPOBHM OPraHU3ALMM PACTUTEIBHOIO OpraHHU3Ma,
YacTHU PaCTeHUM: KJIETKU, TKAHU, OPTraHbl, CHCTEMbI OPIaHOB, OPTaHU3M;

CpaBHUBATb PAaCTUTENIbHbIE TKAHU U OPTaHbl PACTEHUN MEXKIY COOOM;

BBIMOJHATh MPaKkTUYEeCKHEe U JabopaTopHble paboThl MO MOPQOJIOTUU U (U3NOJIOTUU
pacTeHHii, B TOM 4ucie pabOThl C MHKPOCKOIIOM C MOCTOSHHBIMU ((UKCHUPOBAHHBIMHU) U
BPEMEHHBIMU MUKpOIIpENapaTaMy, UCClea0BaTeIbCKue paboThl C UCIOJIb30BaHUEM NPUOOPOB U
MHCTPYMEHTOB LIU(PPOBOI J1abOpaTOpu;

XapaKTepU30BaTh MPOLECCHl KU3HEAEATEIbHOCTH PpACTEHHI: MOIJIOLUIEHHE BOABI U
MHUHEpaJIbHOE MUTaHHEe, (OTOCHHTE3, JIbIXaHHEe, POCT, Pa3BUTHE, CIOCOOBI €CTECTBEHHOIO M
MCKYCCTBEHHOI'O BEr€TaTUBHOIO DPAa3MHOXKEHHs, CEMEHHOE pa3MHOXXEHUuEe (Ha Mpumepe
HNOKPBITOCEMEHHBIX, MJIN IIBETKOBBIX);

BBISIBJISITH IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM U (YHKIMSIMH TKaHEeH U
OpraHoOB PacTEHUH, CTPOCHUEM U )KU3HEAEATEIbHOCTBIO PACTEHHUI;

KJIaCCU(UIIMPOBATh PACTEHUS M UX YaCTH MO Pa3HbIM OCHOBaHUSIM;

OOBSICHATH POJIb PAcTEHUI B NMPHUPOJAE U >KU3HU 4YeJOBeKa: 3HadeHue (POTOCHHTE3a B
IPUPOJIE U B JKU3HM YEJIOBEKa, OMOJIOTUYECKOE M XO35IIICTBEHHOE 3HAUYE€HUE BHIOM3MEHEHHBIX
00eroB, X03s1iCTBEHHOE 3HAUYCHHE BEreTaTUBHOTO PA3MHOKEHHUS;

NPUMEHSTh TOJy4YeHHbIE 3HAHHsS JUIS BBIPAIMBAHMUS U Pa3MHOKEHUS KYJIbTYpPHBIX
pacTeHui;

HCIIOJIb30BaTh METObI OMOJIOTHUHU: MPOBOAUTH HAONIONEHUS 3a PACTEHHUSIMH, OMHCHIBATH
pacTeHus U UX 4aCTH, CTABUTh MPOCTEUIIINE OHOJIIOTUYECKUE OIBITHI U SKCIIEPUMEHTHI;
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coOmoaTh mMpaBmia 0€30MacHOro Tpyna Npu padoTe ¢ y4eOHbIM M Ja0OpaTOPHBIM
0o0opy/sOoBaHHEM, XUMHUYECKOW MOCYA0H B COOTBETCTBUM C WHCTPYKLUHUSMU Ha YpOKE M BO
BHEYPOUYHOU AEATEIbHOCTH;

JEMOHCTPUPOBATh Ha KOHKPETHBIX IMpHUMEpax CBS3b 3HAHUNA OMOJIOIMH CO 3HAHUSMHU IO
MaTeMaTHKe, reorpaduu, TEXHOJIOTHH, TPEAMETOB TYMAHUTAPHOTO LIUKJIIA, Pa3IMYHBIMU BUIaMU
HCKYCCTBA;

BJIAJICTh MPUEMaMU pabOThI ¢ Ouosiornyeckoil nHdopmarmeii: GopMynupoBaTh OCHOBAHHS
JUIsL W3BJICYEHUA M 0000meHus HHPOpMAIMK U3 JBYX MCTOYHUKOB, IPEoOPa3oBbIBATH
uH(OPMAIIHIO U3 OJHON 3HAKOBOUW CUCTEMBI B IPYTYIO;

co3laBaTh MHCbMEHHBIE M YCTHBIE COOOIICHMS, WCIONb3ysd TMOHATUNHBIN ammapar
M3y4aeMOTo pasjiena OuoJIOTHH.

IIpeameTHbie pe3yJbTaThl 0CBOCHH NPOIPAMMBbI 10 0HOJI0TMH K KOHILY 00y4eHus ¢ 7
Knacce:

XapaKTepu30BaTh NPUHLUIBI KJIacCU(UKALIUU PACTEHUN, OCHOBHBIE CHUCTEMAaTHYECKUE
Ipynmnbl  pacTeHU (BOJOPOCIM, MXM, IUIAyHbI, XBOLIW, MalOPOTHUKH, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE WJIH 1IBETKOBBIC);

IPUBOJUTH IPUMEPHI BKJIa1a poccuiickux (B ToM uncie H. Y. Basunos, U. B. Muuypun) u
3apyOexHbIxX (B ToM uncie K. Jlunneit, JI. [lactep) yu€HbIX B pa3BUTHE HAYK O PACTEHUSX, TpUbaXx,
JTUIIaTHUKAX, OaKTepHsX;

NPUMEHSTh OUOJIOTUYECKHUE TEPMUHBI U TMOHATHS (B TOM uMcie: OOTaHMKA, SKOJIOTHUS
pacTeHMi, MUKOJIOTHs, OaKTEpUOJIOTUs, CUCTEMATHKA, LIAPCTBO, OT/EN, KJIacc, CEMEMCTBO, POy,
BUJ, KM3HEHHas (opma pacTeHuii, cpefa OOUTaHHUS, PACTUTEIHLHOE COOOIIECTBO, BBICIINE
pacTeHMsl, HU3IIUE PAcTEHUs, CIOPOBBIE PACTEHHS, CEMEHHbIE pPAaCTEHHS, BOIOPOCIH, MXH,
IUTAyHBI, XBOIIYW, MANOPOTHUKU, TOJOCEMEHHbIC, TOKPBITOCEMEHHBIE, OaKTepuu, TPHUOBI,
JTUIIATHUKNA) B COOTBETCTBUU C TTOCTaBICHHOM 3a/aueii U B KOHTEKCTE;

pa3ianyaTh U OMHUCHIBATH )KUBBIE U repOapHble SK3EMIUIIPHl PACTEHUH, YaCTH PACTEHU 110
U300paKeHMSsIM, CXeMaM, MOJIEIISIM, MYJIsDKaM, pelbe@HBIM TabIuIaM, TpuObl IO U300paKEHHSIM,
cxeMmam, MyJisbkaM, OakTepUu 1o N300PAKEHUSIM;

BBISIBJISITH IPU3HAKU KJIACCOB MOKPBITOCEMEHHBIX MM IIBETKOBBIX, CEMEMCTB ABYIOJbHBIX
Y OJTHOJIOJIBHBIX PACTEHUM;

ONpeeNATh CHUCTEMAaTHYECKOe IIOJIOKEHHWE PAacCTUTEIBLHOrO OpraHu3Ma (Ha IpuMepe
MOKPBITOCEMEHHBIX, WJIN IIBETKOBBIX) C TOMOILBIO ONPEIEIUTEIbHON KapTOUKH;

BBIMOJHATh TpakTUYeckue U JaboparopHble pabOThl IO CUCTEMATHKE PACTEHMIA,
MHUKOJIOTUM W MHKpPOOMOJOTMM, B TOM YHCIE PAOOTBI C MHUKPOCKOIOM C IOCTOSHHBIMH
(pukcupoBaHHBIMM) M BpPEMEHHBIMM MHKpOIIpenapaTaMH, HCCIEI0BaTeIbCKUe paboThl C
UCIIOJIb30BaHUEM MTPUOOPOB U MHCTPYMEHTOB LIM(POBOIL 1abopaTopuu;

BBIJIETISITH CYILIECTBEHHBIE IIPU3HAKU CTPOEHUS U )KU3HEIEATEIbHOCTH PaCTeHU, OaKTepHid,
Ipu0OOB, TUIIAHHUKOB;

IPOBOAMTH ONHMCAHHWE M CpaBHUBAThb MEXAY COOOW pacTeHus, rpuObl, JIUILIAWHUKH,
OaKkTepHuH Mo 3aJaHHOMY IUIaHy, J1e1aTh BBIBO/IBI HA OCHOBE CPABHEHUS;

OINMCHIBATh YCIOXKHEHHE OpraHU3allii pPacTEeHUIl B X0JI€ IBOJIOLUU PACTUTEIBHOIO MHUpa
Ha 3eMiie;

BBISIBJISITH  YEPTHl TMPUCIHOCOOJIIEHHOCTH pAacTeHH K cpene oOOWTaHUS, 3HAUYECHUE
HKOJIOTHUECKUX (HaKTOPOB JUIS pacTEeHHIA;

XapaKTepU30BaTh PAaCTUTENbHbIE COOOIIECTBA, CE30HHBIE U MOCTYyMATEIbHbIE U3MEHEHUS
pPacTUTENBHBIX COOOIIECTB, PACTUTEILHOCTD (PACTUTEIBHBII IOKPOB) MPUPOTHBIX 30H 3eMIIH;

MPUBOJUTH MPUMEPHI KYJIBTYPHBIX PACTEHUN U UX 3HAUYEHUE B JKU3HU YEJIOBEKA, TOHUMATh
IIPUYUHBI U 3HATh MEPHI OXPaHbI PACTUTEIBHOTO MUpa 3EMIIH;

PacKpbIBaTh POJb PACTCHHM, TPUOOB, JTUIIAWHUKOB, OaKTEPHI B MPUPOJTHBIX COOOIIECTBAX,
B XO3SIIICTBEHHOM JI€ATEIbHOCTHU YEJIOBEKA U €T0 ITOBCEIHEBHOM JKU3HH;
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JIeMOHCTPUPOBATh HAa KOHKPETHBIX MIPUMEPAX CBSI3b 3HAHHM 110 OMOJIOTHH CO 3HAHUSMH 10
MaremMatuke, ¢u3uKe, reorpaguy, TEXHOJOTWH, JHTEpaType, M TEXHOJOTHH, IPEIMETOB
TYMaHHUTapPHOT'O IMKJIA, PA3INYHBIMHU BUJAMH UCKYCCTBA;

UCTIONIb30BAaTh METOABI OMOJIOTHH: TPOBOAUTH HAOMIOJCHUS 32 PACTCHUSAMH, OAKTEpUSIMH,
rpubaMu, JWIIAWHUKAMH, ONKCHIBAaTh HX, CTAaBUTh INPOCTEHIINE OMOJOTHYECKUE OIBITHI U
9KCIIEPHMEHTHI,

coOmoaTh mpaBmia 0e30MacHOro Tpyna Npu padoTe ¢ y4eOHBIM M JabOpaTOPHBIM
000py/IOBaHUEM, XMMUYECKOW IIOCY/0OM B COOTBETCTBHHM C HHCTPYKIMSMH Ha ypPOKE U BO
BHEYPOUYHOU AEATEIbHOCTH;

BJIZIETh pHEMaMHU paboThI ¢ HHGopManueit: GopMyITUpOBaTh OCHOBAHUS JUIS U3BICUCHUS
1 00001IeHus HHPOPMALIUU 13 HECKOIBKUX MUCTOYHUKOB (2—3), mpeoOpazoBbIBaTh HHPOPMALIUIO
U3 OZIHOW 3HAKOBOM CHCTEMBIB JPYTYIO;

CO3/1aBaTh IHCHMEHHBIE M YCTHBIE COOOILICHMS, WCIOJb3ysd MOHATUHHBIN ammapar
U3y4aeMoro pasjena OHOJOTHMH, CONPOBOXKAATh BBICTYIUIGHHE TMpe3eHTanueil ¢ ydérom
0COOEHHOCTEH ayIUTOPHH O0YUAIOIINXCS.

[IpenmMeTHbIE pe3yabTaThl OCBOEHUSI yueOHOro npeamera «buonorus» ¢ 9 knacce 10KHbI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M POJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YE€JIOBEKA [T PEIICHHS KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATHUN: )KU3Hb, KJIETKA,
opranusm, MeTabomn3M (0OMeH BeIeCTB U MpeBpalleHre SHEPTUH ), TOMeocTa3 (CaMoperysuus),
yYpOBHEBasi  OpraHu3anusi  JKUBBIX  CHCTEM, CaMOBOCIIPOU3BEACHHE  (PErpoLyKLus),
HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOTMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJlbHasl JIoTMa MOJeKyJIsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LleHTpax MHOT0OOpa3us U MPOUCXOKICHUS KyIbTypHBIX pacteHuil H. U.
BaswuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTHU K KUBBIM CHCTEMAM;

yMEHHUE Ba/leTh METOJaMM Hay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUH, OpraHu3alys W MpoBeIeHHE OHOJOTHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHME BBIIECISTh CYHIECTBEHHBIE NMPU3HAKH BUPYCOB, KJIETOK NPOKApHOT U JYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEUIECTB U
IpeBpalleHys] SHEPruu B KIETKe, (POTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOI€He3);

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIFOJIEH, COONIIOJIEHUsT HOpM
IPaMOTHOTO TOBEJEHHSI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUE HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHAILHOIO
MIPUPOJOTIOIB30BAHMS;
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YMEHHME pelllaTh »JJIEMEHTapHble TEeHEeTHYECKHe 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIUBaHKE, CIETUICHHOE HACTIEI0BAaHNE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIUBAHUS
JUTSL TIpEJICKa3aHus HACleI0BAHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JTAOOpATOpHbIE U MpaKTHUYeCKHe padOThl, cOOJIIOATh MpaBHia MPHU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH HMH(OPMAINHIO OHOJIOTHYECKOTO
COJIepKaHUsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHBbIE MaTEepHalibl), STUUECKUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIC NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMOJOTUYECKYI0 HMH(POPMAIIMI0 W3 HECKOJBKUX HCTOYHHKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

IlpeaMeTHBIE pe3y/bTaThbl O0CBOeHHMs y4eOHOro mpeamera «buosorus» ¢ 9 knacce
JI0JIKHBI 0TPAKATh:

c(OpPMHUPOBAHHOCTh 3HAHUH O MECT€ W POJM OWOJIOTMM B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounonoruu, GyHKIMOHATBHON rPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJICPKAHUE OMOJIOTUICCKUX TSPMUHOB U ITOHSITHIA: BHJI, TTOITYJISIIHS,
reHoOHA, SBONIONMS, [BWXKYIIME CHIBl ((aKTOpbl) SBOJIONUH, MPUCTOCOOIECHHOCTH
OpraHU3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (AKTOPhl, HSKOCUCTEMa, MPOAYIECHTHI,
KOHCYMEHTBI, PSIYIICHTHI, IICTIH MTUTaHK, SKOJIOTHYecKas MupamMuIa, OnoreoreHos, onocdepa;

YMEHHE HW3JIaraTh OwWoyiormueckue Teopuu (dBomronuoHHas Tteopust Y. JlapsuHa,
CUHTETHYECKasl TeOpHs SBOJIIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bapa, uepenoBanus rinaBHbIX HampaBieHud W myted sBomonuu A. H. CeBepiioBa, yueHus o
o6uocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BJIQJIETh METOJaMH HAayYHOTO ITO3HAHUS B OWOJIOTHHU: HAOIIOJCHWE M OTMCAHHE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHMI, OpraHu3alus ¥ TpOBEAeHHE OHOJIOTHYECKOrO
DKCIIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMU, OOBSICHCHHE TOJMYyYSHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TOHSATHH,
TEOpHUH U 3aKOHOB, YMCHHE JICJIATh BBIBOJIBI HA OCHOBAHWH TIOJYICHHBIX PE3YJIbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MTPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
MOMYNSIIUA, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOTE€OIIEHO30B U OKOCHCTEM,
O0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUI000pa30BaHUs, MPHUCIIOCOOTICHHOCTH OPTaHU3MOB, JICHCTBHS IKOJIOTHUICCKUX (PAaKTOPOB Ha

OpraHU3MBl, IEPEHOCA BEUIECTB U IIOTOKA SHEPTUH B SKOCUCTEMAX, AaHTPOIIOTEHHBIX U3MEHEHH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKIOB B
o6uocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJOTMYECKUX IMPOILIECCOB U
SIBIICHUM, JJIS1 IPUHATHSA MPAKTUYECKUX PEIICHUH B TOBCETHEBHON )KU3HHU C LENIBbI0 00ecTeueHHs
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BaHUs JOCTUKEHUM COBpEMEHHOM ouonorun JUIs paloHaIbHOTO
IIPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIATh CXEMBbl IepeHoca
BEIIECTB U SHEPTUH B 3KocUcTeMax (IL[enH MUTaHUs);
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YMEHHE BBIIOJHSTH J1a0OpaTOpHBIE M NpaKTHYecKue paboThl, COOMIOAATh MpaBWiIa HpPU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHUE KPUTHYECKH OLIEHWBAaTh W WHTEPIPETHUPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi HMH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh TIJIOOATBHbIE
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (H)OPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCBMEHHBICE M YCTHBIE COOOLIeHHUs, 00001mas
Ouonornyeckyro HMH(GOpPMALUIO M3 HECKOJIbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
S KJIACC

KoanyecTBO yacon DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
. bubnuoreka [{OK
1 buonorus — nayxa o xuBOH npupoze 4 https://m.edsoo.ru/7f413368
2 MeToab1 U3y4eHHsl )KUBOUM MPUPOIbI 4 1 Etptlgg'l;/(r)‘r:ee%ic])_gol’IJIY 413368
3 Opranu3Mbl — Teja )KUBOM IPUPOIBI 10 1.5 ﬁgg;?/(;ee%ascﬁﬂﬁ/? £413368
4 Opranusmsl 1 cpeia OOUTaHUS 6 0.5 Etptlgg'l;/(r)‘r:ee%ic])_gol’IJIY 413368
bu6mmoteka IIOK
S Hpuponmzie coodmectsa 6 0.5 https://m.edscﬁ).ru/7f413368
6 JKuBas nmpuposa u 4eaoBeK 3 bubmorexa [IOK
pHpO eIoBe https://m.edsoo0.ru/7f413368
7 PeszepBHoOe Bpemst 1 bubmorexa OK
p P https://m.edsoo0.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I1O 34 0 35
I[TPOI'PAMME '
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6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBaHue pa B U TEM u¢poBsbI
Ne i/m HpOFpZMOMbI © pasaeo ¢ Beero Konrpoabnsie IIpakruyeckue f:é p?:f 0(:3 aT:J)Il)HLI e
padoThI padoThI pecypesr
1 PacturenbHblil opranusm 8 1.5 Eggg%ﬁé;iiﬂﬁ/? £4148d0
2 CtpoeHue u MHOrooOpasue 11 35 bubnnoreka [JOK
HOKPBITOCEMEHHBIX PACTECHHIA https://m.edsoo.ru/7f4148d0
3 KusnenesaTenbHOCTh paCTUTEIBHOTO 14 3 Bu6moteka [JOK
opraHusmMa https://m.edsoo.ru/7f4148d0
4 PeszepBHoe Bpemst 1 bubmorexa LIOK
https://m.edsoo.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB I10 34 0 8

[TPOT'PAMME
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7 KJIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pA30BATETBHBIE
padoThI padoThI pecypesr
1 CucremaTnueckue rpynnbl pacTeHUN 19 4.5 Eggg?lﬁe;jiiorﬁ/? 416720
2 Pa3BuTune pactutenbHOro Mupa Ha 3emiie 2 bubmorexa [IOK
https://m.edso00.ru/7f416720
3 Pactenus B mpupoaHBIX COO0IIECTBaX 3 Bubmzorexa HOK
https://m.edso00.ru/7f416720
4 Pacrenus u yenoBek 3 Bubmorexa OK
https://m.edso0.ru/7f416720
. bubnuoreka IIOK
5 I'puOk1. JInmaiinuku. bakrepun 7 2 https://m.edsc])_g.ru/7f416720
OBHIEE KOJIMYECTBO YACOB I1O 34 0 65

I[TPOTPAMME




9 KUIACC

KonuyectBo yacos DJIeKTPOHHBIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne i/m Kourpoubnbie IIpakTHyeckue
NpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 b 2 :
HIOIOTIA Karc Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHU3alus 1 Bubmiorexa LIOK
P t https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMUYECKHUI COCTaB U CTPOEHUE KIETKU 8 https://m.eds0o.ru/7f41c292
bu6mmoreka [IOK
4 X
VSHEACHTCIRHOCTE TUIETRN 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHNE 1 UHAUBUAYAIbHOE 5 1 bubnuoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubnuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
8 P 1
CICPBHOC BpeMit https://m.edso0.ru/7f41¢c292
bu6mmorexa [IOK
1
o BOMOMHORES Oronoras o https://m.edsoo.ru/7f41cc74
10 Bo3HuKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexka [HJOK
3emute ' https://m.edsoo.ru/7f41cc74
b K
11 OpranusMsl 1 OKpyXarouias cpeaa 3) 1 Homorexa LIO

https://m.edsoo.ru/7f41cc74
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bu6mmoreka [IOK

12 Co00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
13 Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 68 6.5

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

5 KJIACC
Ne Tema ypoka KoJsnyecTBo 4yacos JIeKTPOHHBbIE U(PPOBHIE
n/n Beero Konrpoabnsie IIpakruuyeckue o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl
bu6mmoreka [IOK
1 JKuBas u HeXMBask IPUPOJA - SIUHOE LIET0e 1 https://m.eds00.ru/863cca60
2 buonorus - cucrema Hayk O KUBOU MpUpPOE 1 ﬁgg;?/ﬁeezzi?ﬁs 63cccOe
Ponb Ouonoruu B mo3HaHUM OKPYXKAIOLIETO MHUpa U Bubmorexa [IOK
3 NPAaKTUYECKOHN IeATEITLHOCTH COBPEMEHHOTO 1 https://m.eds0o.ru/863ccc0e
YeloBeKa — '
4 Hcrounmku OMOIOTMYeCKUX 3HAHUN 1 1 ﬁgg;?/ﬁeezz(iorﬁm 63ccf56
N bubmuorexa [JOK
5 Haydnble MeTOBI H3Y4EHHS KUBOH MPUPOJIBI 1 https://m.edso0.ru/863cd0c8
. bubnuoteka [JOK
6 MeToap! u3y4eHus )KUBOH MPUPOJIBL: N3MEPEHNE 1 https://m.eds0o.ru/863cd9ce
MeToab! U3y4eHus )KUBOI MPUPOJIbL: HAOIIOAEHUE U
skcriepuMent. JlabopaTtopHas pabora. «M3ydenue
71a00paTOPHOTO 0O0PYAOBAHMS: TEPMOMETPHI, BECHI, Bubmorexa [IOK
7 yamku [lerpu, npoOupku, mensypku. [lpasuna 1 0.5 https://m.eds00.ru/863cd65e
paboThl ¢ 000PYO0BaHUEM B IIKOJIBHOM KaOMHETE. — '
O3HaKOMJIEHUE C YCTPOMCTBOM JIyIIbI, CBETOBOTO
MHUKPOCKOIIa, PaBUJIa paOOThI C HUMU
MeToab! U3ydeHus )KUBON MPUPOJIBI: OIIMCAHUE.
[TpakTnyeckas padora «O3HaKOMIICHHUE C
8 pPacTUTENFHBIMU M )KUBOTHBIMH KJIETKaMH: TOMATa U 1 05 bubmuorexa [IOK

apOy3a (HaTypajibHble Ipenaparsl), UHPpy3opuu
Ty(eabKu ¥ THIphI (TOTOBbIE MUKPOIIPENApaTh) C
TIOMOIIIBIO JIYTIBI i CBETOBOTO MHKPOCKOTIA)

https://m.edso0.ru/863cd866

35



bubmuorexa [JOK

o lonsmie 06 opranusme 1 https://m.edso0.ru/863cdb36
10 Y BenuuuTeNbHbIE MTPUOOPHI AJI UCCIIETOBAHUIMA 1 bubmmorexa LIOK
PHOOPHL A A https://m.edso0.ru/863cd3de
Huronorus — Hayka o kietke. JlabopaTopHas pabora
«/3yueHne KIeTOK KOKHUIbI YEIIYH JIyKa MOJT JTyMoi bubmuorexa [JOK
11 1 0.5 .
Y MUKPOCKOIIOM (Ha MIPUMEPE CaMOCTOSTEIBHO https://m.edso0.ru/863cddde
IPUTOTOBJICHHOTO MUKPOIIpEnapara)»
bubmuorexa [JOK
12 XKu3HenesarelbHOCTh OPraHMU3MOB 1 https://m.eds00.ru/863ce568
13 paboms diaGmoncme s mompeG N o ) 05~ bromorerallOK
P s P A ' https://m.edso0.ru/863ce73e
pacTeHuem»
o | Famotomme s u e emeebaras. | Busmorea 101
P P https://m.eds00.ru/863ce8ec
HOPUHIUIIAMU CUCTEMAaTUKH OPTaHU3MOBY
15 MHoroo0pasue 1 3HaueHHe pacTeHUH 1
16 MHoroo0pa3ue 1 3Hau€HUE JKUBOTHBIX 1
17 MHuoroo0pasue 1 3HaueHue rpudoB 1
bu6mmoreka [IOK
18 bakrepun u BUpychl Kak (popma xu3HU 1 https://m.eds00.ru/863ce8ec
19 Cpenbl 0OMTaHHUS OPTaHU3MOB 1
bu6mmorekxa [IOK
20 Bopnas cpena oOuTaHus opraHu3MoB 1 https://m.eds00.ru/863cea68
21 HazemHo-BO3 Has cpeqia OOUTaHUs OPraHu3MOB 1 bubmmorexa LOK
Ay pelt P https://m.edsoo.ru/863cec3e
[TouBenHast cpea 0OUTaHUS OPraHU3MOB.
29 [TpakTrueckas pabota «BolsiBaeHne npucnocodaeHui 1 05 bubnnoreka [JOK

OpPraHU3MOB K cpejie OOMTaHus (Ha KOHKPETHBIX
npuMepax)»

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

23 Opramm3mbl Kax cpenia oOuTaH . https://m.edso0.ru/863cf684
24 Ce30HHbIE U3MEHEHHUSI B )KU3HU OPTaHU3MOB 1 bubmorexa LHOK
P https://m.edso0.ru/863cf508
bubmuoreka [JOK
25 [TonsiTHE O MPUPOTHOM COOOIIECTRE. 1 https://m.eds00.ru/863cf684
26 B3anmocBsA31 OpraHu3MoB B IPUPOIHBIX 1 bubmuorexa [JOK
cooO1mecTBax https://m.eds00.ru/863cf684
bu6mmoreka [IOK
27 [TumeBbie CBSA3M B IPUPOIHBIX COOOIIECTBAX 1 https://m.eds00.ru/863cf7e2
bu6mmoreka [IOK
28 Pa3HO0OOpasue mpupoHBIX COOOIIECTB 1 https://m.eds00.ru/863¢cfb20
HckyccTBEHHBIE COOOIIECTBA, UX OTIMYUE OT
29 NpUPOIHBIX coobmiecTB JlaboparopHas paboTa 1 05 bubmmoreka [IOK
«3yueHne UCKYCCTBEHHBIX COOOIIECTB M UX ' https://m.edso0.ru/863cfd3c
oburarenei (Ha mpuMepe akBapruyMa U Jp.)»
bu6mmoreka [IOK
30 [IpupoaHbie 30HBI 3eMiTH, UX OOUTATEIH 1 https://m.edsoo.ru/863cfeca
bu6nmoreka [JOK
31 BrusiHue yenoBeka Ha JKUBYIO TIPHPOTY 1 https://m.edso0.ru/863d034
0
bu6mmoreka [JOK
32 I'mo6GanbHbIe YKOIOTHYECKUE TPOOIEMBbI 1 https://m.edso0.ru/863d034
0
bu6mmorexa [IOK
33 [Tytn coxpaHeHHsI OMOJIOTHIECKOTO Pa3HOO0pa3Us 1 https://m.eds00.ru/863d064c
34 PesepBHblit ypok. O0001IeHNE 3HAaHU TIO MaTepHaiy, 1
M3Y4EHHOMY B 5 Kjacce
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4




6 KJIACC

N ema ypoka Koanecrso 1acos DJIeKTPOHHBbIE HHPPOBBIE
n/n yp Bcero Kontpoanunie  IlpakTuyeckue  00pa3oBaTe/bHbIe PeCcypehbl
padoThI padoThI
bu6nmmorexa [IOK
L boranHka — Hayka o pacTeHHsx . https://m.edso0.ru/863d0af2
2 OO0mre Npru3HAKU ¥ YPOBHU OpPTaHU3AIHH 1 bubmmoreka [JOK
PacTUTEILHOTO OpraHu3Ma https://m.edso0.ru/863d0c82
3 CriopoBbIe U CEMEHHBIC PACTCHHS 1 bubmorexa [IOK
https://m.edso0.ru/863d0de0
PactutenbHas kietka, ee usydenue. JlaboparopHas
’ bubnuoreka [IOK
4 pabota «/3y4eHne MUKPOCKOITMIECKOTO CTPOSHHS 1 )
JHCTA BOJHOTO PACTEHIA YMOAEH https://m.edsoo.ru/863d0fde
Xumudeckuil coctaB kietku. Jlaboparopnas pabota
5) «OOHapyXeHHe HEOPraHMUYECKUX U OPraHUYeCKUX 1 0.5
BEIIECTB B PACTEHUU
6 KusneneaTenbHOCTD KIIETKH 1
PacturenbHble TkaHu, ux Qynkuuu. JlaboparopHas
7 pabota «/3ydueHue cTpoeHHs paCTUTENIbHBIX TKaHe! 1 0.5 llwstptlgs],j'l;/?nTe;jasc])_E)OrEIB 63d115a
(MCTIONIb30BaHUE MUKPOTIPETIAPATOB)) — '
Opransl pactennii. JJaboparopnas pabora «3yuenue
BHEIIIHEr0 CTPOEHUsI TPABSIHUCTOTO IIBETKOBOT'O Bubmorexa [IOK
8 pacTeHust (Ha >)KMBBIX MU TepOapHBIX 3K3EMIUISIpax 1 0.5 hitps://m.eds00.ru/863d12ae
pacTeHuil): macTyIibsi CyMKa, peibka TUKasi, JIIOTHK — '
€AKUW U JPYTHe pacTEHUs»
Crpoenue cemsiH. JlabopatopHas pabota «3ydeHue Bubmmorexa [IOK
9 CTPOEHHUSI CEMSIH OJJTHOAOIBHBIX U JBYI0IbHBIX 1 0.5 hitps://m.edsoo.ru/863d3cca
pacTeHui» — '
Bunbl KOpHE# ¥ TUTTBI KOPHEBBIX CHCTEM.
10 JlabopaTtopHas pabota «3ydeHue cTpoeHus 1 Egg?;ﬁ;e;asggﬁl%s 41402
KOPHEBBIX CHCTEM (CTeP>KHEBOW U MOYKOBATON) Ha S '
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npuMepe repOapHbIX IK3EMIUIIPOB TN )KUBBIX
pactenuii. 3yyeHue Mukponpenapara KIeTOK KOpHsD)

11 Bunousmenenue kopHeit bubmorexa LIOK
A p https://m.eds00.ru/863d197a
[ToGer. PazBuTHe mobera u3 mouku. Jlaboparoprast padora Bu6maorexa LIOK
12 «/3yueHne CTpOCHHS BET€TATHBHBIX U TCHEPATHBHBIX 0.5 httos://m.ed 1863d190
noYeK (Ha MpUMEpe CUPSHH, TOTOJNS M APYTHX PACTCHUI)» pS.//M.€eds00.1u €
Crpoenue crediis. JlaboparopHas pabora Bu6miorexa LIOK
13 «PaccMaTprBaHHEe MUKPOCKOITHYECKOTO CTPOCHHS BETKH 0.5 httos://m.ed /863428
nepeBa (Ha TOTOBOM MHUKPOITPETIapare)» pS.//m.edso0.Mu ca
Bremrnee u BHyTpeHHEe cTpoeHwme jiucTa. JlaboparopHas Bu6miorexa I[OK
14 pabota «O3HaAKOMIICHHE C BHEIITHUM CTPOCHHEM JINCTHEB U 0.5 httos://m.ed /863d1e98
JUCTOPACIIONIOKEHHEM (HAa KOMHATHBIX PACTEHHUSIX ). pS.//m.€dso0.ru €
Bunousmenenus noberos. JJaboparopHas padora Bu6miorexa LIOK
15 «HccnenoBanue CTpOSHHS KOPHEBHIIA, KIyOH, 0.5 )
IYKOBHIIED https://m.edso0.ru/863d2c08
16 Crtpoenue u pazHooOpa3ue 1BeTKoB. JlabopaTtopHast 05 bubmuoreka [IOK
pabota «3y4ueHue cTpOoeHUS IBETKOBY ' https://m.edso0.ru/863d3842
17 Comngerus. JIaboparopnas pabota «O3HaKOMIICHHE C 05 bubnnorexa [JOK
pa3IMYHBIMHU THIIAMH COLIBETHII» ' https://m.eds00.ru/863d3842
bu6mmoreka IIOK
18 Hrone: https://m.edsoo.ru/863d3b4e
19 PacnipocTpanenue miooB v ceMsiH B IPUPOIE ]hStPtIgSJ,I'I;I/?rTIeeIfjaSCI)_E)OI’IJIB 63d3bde
. bubmuoreka [{OK
20 OOmen BemecTs y pactenuii https://m.edso0.ru/863d2550
21 MunepanbHOE MUTaHUE pacTeHUH. Y 100peHus ﬁ:tlg:'?/%e;jzgjorﬁm 63d1500
dotocunres. [Ipakruyeckas padora «Habmonenue Bubmuotexa LOK
22 Tporiecca BIJICTICHUS KHCIOPO/ia Ha CBETY 0.5

AKBApUYMHBIMHA PACTCHUSMU )

39

https://m.eds00.ru/863d2028




bubnunoreka LIOK

23 Ponb GoTocuHTE3a B IPUPO/IE U KU3HH YETIOBEKA 1 hitps://m.eds0o.ru/863d2028
o4 Jpixanue kopHs. Jlaboparophas padota «/3ydeHue poiu 1 05 bubmuorexa [IOK
PBIXJICHHS IS IbIXaHHsI KOPHEH» ' https://m.edso00.ru/863d21c2
25 Jlucr u cTebenb Kak OpraHbl IBIXaHUS 1 E&gg?lﬁeéiiiorﬁlg 63d2320
Tpancmopt BeriecTs B pactenuu. [Ipaktuueckas pabora Bu6uorexa IJOK
26 «BpIsiBIIEHHE TIEpEIBIKEHUS BOJBI H MHHEPAITLHBIX 1 0.5 .
BCIIIECTB 110 /IPEBECHHE https://m.edso0.ru/863d2c08
27 Brinenenue y pacrenuid. Jlucroman 1
Ipopacranue cemsiH. [Ipaktuueckas pabora «OnpeeneHue Bu6uorexa IJOK
28 BCXOKECTH CEMSTH KyJIbTYPHBIX PACTCHHH 1 TIOCEB UX B 1 0.5 .
rpyHT». «ONpeeNicHie yCIOBHiA MPOPACTAHHS CEMSIH» https://m.eds00.ru/863d3cca
Poct u pazButne pacrenus. [Ipaktudeckas padora
29 «Habmroenue 3a pocTOM U pa3BUTHEM I[BETKOBOTO 1 05 bubnunoreka LIOK
pacTeHus B KOMHATHBIX YCIOBUAX (Ha mpumepe Baconu ' https://m.edso0.ru/863d2fb4
WIIH TIOCEBHOTO TOPOXa)»
30 PasMHOXeHME pacTeHHid U ero 3HaYCHNE 1
. b K
31 Onbuienue. /[BoiiHOE OMI0IO0TBOPEHUE 1 htI/tIgSJ,I'I;I/?rTIeeIfjasc])_E)Oru /86303842
bu6mmoreka IIOK
32 OOpasosanne M008B 1 CeMsIH . https://m.eds00.ru/863d39c8
BereratuBHoe pa3MHOXKEHUE PACTEHUI.
[IpakTuueckas padborta «OBnageHue npuéMamMmu
BETE€TaTUBHOI'O PA3MHOKEHUS PACTEHUN Bubmorexa [IOK
33 (uepeHKOBaHHE TTOOETOB, YSPEHKOBAHNE JINCTHEB U 1 0.5 https://m.eds0o.ru/863d34d2
JpYyTH€) Ha IPUMEPE KOMHATHBIX pacTEHUIN — '
(TpameckaHIus, CEHIONNS, OETOHUS, CAHCEBhEPA U
JPYTHE PACTEHUS)»
34 PezepBHblit ypok. OG0011eHNE 3HAHUN O CTPOCHUU U 1
KU3HEICSITSIIBHOCTH PACTUTEIHHOTO OPTaHN3Ma
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 8
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7 KJIIACC

Ne KoaunuecTBO 4acoB
Tema ypoka JIeKTPOHHBbIE U(PPOBHIE
n/n Bcero KonTposbHbie IIpakTH4eckue 06PA30BATEBLHBIE PECYPCh
padoThI padoThI

1 MHoroo6pa3ue opraHu3MOB U UX KJIacCUDUKAIUS 1 Ir?ﬁ?iﬂiﬁ&?ﬁses 44314

2 CucremaTika pacTeHui 1 bubmorexa LHOK

P https://m.edso0.ru/863d449a
Husmme pactenus. OOmas xapakTepuCcTUKa BOAOPOCIICH.

3 JlabopatopHas pabota «V3yueHne cTpoeHHs 1 05 bubnnoreka [JOK
OIHOKJIETOUHBIX BOZOPOCIEH (Ha mpuMepe ' https://m.edso00.ru/863d46a2
XJIAMUJIOMOHAJTBI U XJIOPEILIBI)»

Husmue pactenus. 3enensie Bogopocnu. [Ipaktudeckas Bu6miorexa [OK

4 pabota «/3y4eHue CTpOCHUSI MHOTOKJICTOUHBIX HUTYATBIX 1 0.5 i
BOZIOpOCIIel (Ha MpUMepe CITUPOTHPHI U YIIOTPHUKCA)» https://m.edso0.ru/863d4832

bu6mmoreka [IOK

5) Hwusmme pacrenns. bypeie u KkpacHsle BOJOPOCIIH 1 hitps://m.eds00.ru/863d499a

bu6nmoreka [JOK

6 Beicue crioposbie pactenis 1 https://m.edso00.ru/863d4fc6
OO6mast xapakTepuCTHKa U CTpoeHne MXO0B. [IpakTudeckast Bu6muorexa LIOK

7 pabora «/3ydeHue BHELIHETO CTPOSHHsI MXOB (Ha MECTHBIX 1 0.5 .

BUAX)» https://m.eds00.ru/863d4b02

8 Llukn pa3ButHs MXOB. Posib MXOB B pUpoJie U 1 bubnmnoreka [JOK
NIeSITeNIbHOCTH YeIOBEKa https://m.edsoo.ru/863d4e5e

bu6mmorexa [IOK

9 OO1m1ast XxapaKTepUCTHKA MTallOPOTHUKOOOPA3HBIX 1 https://m.eds00.ru/863d4fc6
OcoOeHHOCTH CTPOCHUS U KUZHEICATEIbHOCTH

10 IIJIJAYHOB, XBOIIEHW M ManopoTHUKOB. [IpakTnueckas 1 05 bubnnorexka [HJOK
pabota «/3ydyeHne BHEIHETO CTPOCHHUS aOpOTHUKA ' https://m.edso0.ru/863d512e
WJIH XBOIIIA»

Pa3mHOXE€HME ¥ UKIT Pa3BUTHSA MAIOPOTHUKOOOPA3HBIX. Bubmorexa [TOK

11 3HavYeHUE ManopPOTHUKOOOPA3HBIX B MIPUPOE U KU3HH 1

YCJIO0BCKa

https://m.eds00.ru/863d5282
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OO0mrast XapaKTepUCTHKA XBOWHBIX PACTCHUH.
[IpakTiueckas padora «/3y4eHrne BHEIIHETO CTPOCHHUS

bubmuoreka [JOK

12 BETOK, XBOH, IIHMILIEK M CEMSH TOJI0OCEMEHHBIX PacTeHHii (Ha 0.5 https://m.edsoo.ru/863d55a2
MpUMEpE €JTH, COCHBI HJTH JIMCTBEHHUIIBI )»

13 3HayeHHe XBOMHBIX PACTEHUH B MPUPOIE U KU3HU bubmuorexa [JOK
4eJIOBEKa https://m.eds00.ru/863d5714
Oco0OeHHOCTH CTPOCHUS U KUZHEACATCIILHOCTH

14 MMOKPBITOCEMEHHBIX pacTeHuid. [IpakTraeckas padbora 05 bubmuorexa [JOK
«M3yueHne BHEIIHETO CTPOCHUS MOKPHITOCEMEHHBIX ' https://m.eds00.ru/863d5868
pacTeHui»

15 Knaccudukanus 1 DUKI pa3BUTHS TOKPHITOCEMEHHBIX bubnnorexa [HOK
pacreHuit https://m.edsoo.ru/863d5a02
CewmeiicTBa Kitacca nByaonbHbIe. [IpakTraeckas padorta bubmorexa [IOK
«3yuenue i M3Ha§01}f1[1 e CTal;HTI;neﬁ ceMeI‘/'ICTpB' hitps://m.eds00.ru/863d5088

16 Y P el i 0.5 https://m.edsoo.ru/863d5dae
Kpecrousernsie (Kanyctasie), PozouserHsie (Po3oBbie) Ha https://m.eds00.ru/863d5£20
repOapHBIX ¥ HATYPAIBHBIX 00pa3iax» hitps-//m.eds00.ru/863d61e6
CemeticTBa Kitacca JByaosbHbIe [IpakTudeckas pabora Bubnuoreka [IOK

17 «3yueHre IPU3HAKOB MPEJCTABUTENCH CEMENCTR: 05 https://m.eds00.ru/863d5b88
MortsuibkoBbie (boboBeie), [TacnénoBsie, CioKHOIBETHBIC ’ https://m.edso0o.ru/863d5dae
(AcTpoBbie) Ha TepOapHBIX U HATYPAJIbHBIX 00pa3iax» https://m.eds00.ru/863d5f20
XapakTepHble NPU3HAKU CEMEICTB KIacca OJHOI0JIbHBIE. Bbubnuoreka LIOK

18 [MpakTuyeckas padota «M3ydeHue MprU3HAKOB 05 https://m.eds00.ru/863d5b88
nmpeacTaBuTeNei cemencTn: Jlumnelinsie, 3naku ) https://m.edsoo.ru/863d5dae

MATIUKOBBIE) HA TEPOAPHBIX U HATYPAIBbHBIX 00pa3Laxy» https://m.eds00.ru/863d61e6
poap yp P

19 KynbTypHBIE IPEICTaBUTENN CEMENUCTB TOKPHITOCEMEHHBIX, bubmuorexa [JOK
WX MCTIOB30BAHIE YETIOBEKOM https://m.edso0.ru/863d634e

20 OBOTIOIOHHOE Pa3BUTHE PACTUTENILHOTO MHpa Ha 3eMJie bubmorexa LIOK

H P P P https://m.eds00.ru/863d651a

21 Otarnbl pa3BUTHSI HA36MHBIX PACTEHHI OCHOBHBIX bubnuorexa [JOK
CHCTEMATHYECKHX TPYIIII https://m.eds00.ru/863d668c

22 Pacrenus u cpeia 00UTaHus. DKOJIOrHIECKUE (PaKTOPBI bubmorexa [TOK

https://m.edso0.ru/863d67ea
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bubmuorexa [JOK

23 PacturensHbie cooliiecTBa 1 https://m.eds00.ru/863d695¢
bu6mmoreka [IOK
24 CTpyKTypa pacTUTEIBLHOTO COOOIIECTBA 1 hitps://m.eds00.ru/863d695¢
KynbTypHBIE pacTeHUS M UX TIPOUCXOXKICHUE. Bubmorexa LIOK
25 KynbeTypHBIE pacTeHHS CEIbCKOXO3SIHCTBEHHBIX 1 hitps://m.eds00.ru/863d6cc2
YroJui — :
26 Pacrenns roposa. JlekopaTuBHOE IBETOBOICTBO 1 Bronmorexa LIOK
' https://m.edso0.ru/863d6e2a
bubmuorexa [JOK
2 OXpana pacTHTeNLHOr0 MHUpa . https://m.edso0.ru/863d6f88
Bakrepuu - nosinepusie opranu3mel. O0mias
o8 XapakTepucTika 0akrepwuii. JlJabopaTopHas padora 1 05 bubnnoreka [JOK
«/3yuenne cTpoeHus GakTepuii (Ha FOTOBBIX ' https://m.edso0.ru/863d75f0
MHUKpOTIpenapaTax)»
. bubnuoteka [JOK
29 Posnp Gaktepuii B Ipupoe U )KU3HU YeIOBEKa 1 https://m.eds00.ru/863d75f0
bubnnorexa [JOK
30 I'puGs1. O01Iast XapaKTepUCTHKA 1 https://m.edsg.ru/863d70e6
[Insmounste TpudkL. [IpakTiueckas padora «M3ydenne Bu6muorexa LIOK
31 CTPOCHUSI IUIOIOBBIX TEJl IUIAIOYHBIX TPHOOB (MK 1 0.5 ]
M3y4eHHE NUISTOYHBIX TPUO0B Ha MYJISDKAX )» https://m.eds00.ru/863d70e6
[Tnecuebie u apoxoku. [Ipaktudeckas padora «3yyenne Bubmorexa [[OK
32 CTPOEHUSI OTHOKJIETOUYHBIX (MYKOP) M MHOTOKJIETOYHBIX 1 0.5 .
(NCHUIIAILT) TIECHEBHIX TPHOOBY https://m.eds00.ru/863d72b2
33 I'puOBI -mapa3uThl pacTeHHUH, KUBOTHBIX U YEJIOBEKa 1 bubmorexa LHOK
’ https://m.eds00.ru/863d72b2
34 JInmaliHuKY - KOMIUIEKCHBIE OpraHu3Mel. [IpakTnueckas 1 05 bubnuotexa [JOK
pabota «M3ydeHne CTpOEHUS JTUIIAKNHUKOB ' https://m.eds00.ru/863d7460
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 6.5




9 KJIACC

No KoaundecTBO 9acoB
Tema ypoka JIeKTPOHHBbIE U(PPOBHIE
n/n Bcero  Kontpoabubie IIpakTuyeckue
o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
bu6mmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
M i T
2 | paora de | dcnomssoarmte prwmem weromos | 1 05~ bubmorexallOK
P B p s ' https://m.edso0.ru/863e6122
MIPU U3YyYCHUH OMOJIOTUYECKUX 0OBEKTOB)»
3 Bbrnonornueckue CHCTEMBI, IIPOIIECCHI U UX M3yUCHUE 1 bubmorexa [JOK
- ot yi https://m.eds00.ru/863e6564
4 XUMUYECKUHN cOCTaB KJIeTKU. Bojga 1 MUHEpaJIbHBIE 1 bu6mmoreka [IOK
CoJIn https://m.eds00.ru/863e674e
5 Benku. CocraB 1 cCTpoeHUE OEIKOB 1 bubmorexa HOK
eI, 206 CTPOCHHE DEKO https://m.edso00.ru/863e6h72
DepMeHTHI — OMOJIOTHYECKUE KaTallu3aTOPHI.
Jlabopartopnast pabora Ne 1 «M3yuenue bubnuoteka [JOK
6 N 1 0.5
KaTaJIITUYECKOW aKTUBHOCTH (DEpMEHTOB (Ha IpUMepe https://m.eds00.ru/863e6b72
aMUJIa3bl WM KaTaaasbl)»
bu6mmorexa [IOK
7 v I 1
[IIEBOJBL. JIHITHIRT https://m.eds00.ru/863e6870
bubmuoreka [JOK
8 H .ATD 1
YIJICHHOBRIC KHCTOTRE https://m.edso0.ru/863e6d5c
Hcropus u meTopl n3ydeHus kieTku. Kirerounas bubnnorexka [HJOK
9 1
Teopust https://m.eds00.ru/863e6e88
10 KiteTka xak nejocTHas KuBas CHCTeMa 1
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Ctpoenue aykapuoTudeckoi kietku. JlabopaTtopHas
pabota Ne 2 «3y4yeHue CTpOeHUs KIETOK paCTeHUH,

bu6mmoreka [IOK

1 JKUBOTHBIX, TPUOOB U OAKTEPUI 11O MUKPOCKOIIOM Ha 0.5 https://m.eds00.ru/863e610
1P p s P https://m.eds00.ru/863e716c¢
TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEC)
bu6mmoreka [IOK
12 OOMeH BEIIECTB U META00IN3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 PorocuHTes. XemocHHTes https://m.edso0.ru/863e7c98
bu6mmoreka [IOK
14 i
DHepreTuHeckui oomen https://m.edso00.ru/863e7aae
JKuzneHHbIi MUK KIETKU. Jleenne KIeTku. MuTos.
15 Jlaboparopnas pabota Ne 3 «Habnronenune Mutosa B 05 bubnnoreka [JOK
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX ' https://m.edsoo.ru/863e7dc4
MUKpOTIperiapaTax
16 Buocunres Oenka. Peakiist MaTprUYHOrO CUHTE3A bubmorexa HOK
OCHHTES Dedta. Feart PHHOTO CHHTES https://m.edso0.ru/863e796e
bu6mmorexa [IOK
17 T —
paCIIms — GnocHrTes benka https://m.eds00.ru/863e796e
18 Hexeto e o . . bubmuorexa [JOK
KJIETOYHBI MbI JKU3HU — BUPYCHI
T p Py https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
bu6mmorexa [IOK
20 Meii
o3 https://m.edso0.ru/863e7f4a
21 OO6pa3zoBanue U Pa3BUTHE MOJOBHIX KJIETOK. 05 bubnuotexa [JOK

OmnonotBopenue. Jlaboparopuast padora Ne 4

https://m.edso0.ru/863e81b6
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«I/ISy"IeHI/IC CTPOCHUA ITOJOBBIX KJIIETOK Ha I'OTOBBIX

MUKpOITpenaparax»

22 WunuBunyansHOe pa3BUTHE OPTaHU3MOB bubamorexa IOK

https://m.edso0.ru/863e8436

93 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U bubmumoreka [IOK
U3MEHYHBOCTU https://m.eds00.ru/863e862

24 3aKOHOMEPHOCTHU HACJICAOBaHUS IIPU3HAKOB. bubnmnorexa LIOK
MoHOrHOpUIHOE CKpEIIUBaHNE https://m.eds00.ru/863e8878
JuruOpuaHoe CKpeluBanye. 3aKOH He3aBHCUMOT0 bubnuoreka [IOK

25
HaCIIeI0BaHMs [IPU3HAKOB https://m.eds00.ru/863e89a4
CueruieHHOE HACJIEeI0BaHNE IPU3HAKOB.

26 Jlaboparopuas padorta Ne 5 «/3ydeHue pe3ybTaToB 05 bubmmoreka [JOK
MOHOTHOPUIHOTO U TUTHOPUHOTO CKPEIIMBAHUS Y https://m.eds00.ru/863e8c60
Ipo30(HiIBl HA TOTOBBIX MUKpOIpenapaTax»»

97 I'enetuka nomna. HacnegoBanue npu3Hakos, bubnnorexka [JOK
CLETUICHHBIX C TI0JIOM https://m.eds00.ru/863e8c60
N3menunBocTs. HenacnencTBeHHas HK3MEHUUBOCTb.

28 JlaGopatopnas padora Ne 6. M3y4yenue 05 bubnuorexa [IOK
MOTUGPUKAITMIOHHONW U3MEHUYHUBOCTH, TOCTPOCHHE https://m.edso0.ru/863e8efe
BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOW»

HacnencrBennast nsmeHunBoCTb. JlaboparopHas
29 pa60TaH Ne 7. «AHanu3 myranuii y J:[po:())(bmlljm Ha 0.5 bubmorexa IOK
https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpenapaTax»»
bu6mmorexa [IOK
30 Perteriica esioserka https://m.edso0.ru/863e8d78
31 PesepBHblIil ypok. O600111€HHE 11O TEME

«HaCJ'Ie)ICTBeHHOCTI) U U3SMCHYUBOCTb OPraHHU3MOB
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bu6mmoreka [IOK

32 Cenexus Kak Hayka u npouece https://m.eds00.ru/863e9214
33 MeTo/ibl U JOCTUKEHUSI CEJICKIIMU PACTEHUN U bu6mmoreka [IOK
’KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHomOrHs Kak 0Tpaciib MPOU3BOCTBA Bu6mnorexa LIOK
https://m.edso0.ru/863e9336
35 DBOJIIOLMS U METO/IbI €€ U3yUEHUS bubmorexa [IOK
https://m.edsoo.ru/863ea20e
36 Hcropus pa3BuTHs MpeacTaBiecHUuil 00 SBOTIONNUN bubmmorexa LIOK
https://m.edso0.ru/863e9570
bubnuorexa [JOK
37 Mirkpoopostioms https://m.edsg).ru/863e9cle
38 | ssomouu. Tabopatopma pibom Yo | «Cpaanern 05 Dumorena LK
BHJIOB 110 MOP(OJIOTHYECKOMY KPHTEPUIO» ttps://m.eds00./863e99¢6
39 JIBI>KyIIME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) bubnuoreka [IOK
IBOJTIOLINU https://m.edsoo.ru/863e9da4
bubnuoteka [JOK
40 EcrecTBennslit 0TOOp U €ro GopMbl httos://m.e dS(I)_f).ru 186369ed0
Pe3ynbTathl 3BOMIOIUU: TPUCTIOCOOIEHHOCTD
41 OpraHU3MOB H BHA000pa3oBaHue. JlaboparopHas 05 bubnuotexa [JOK
pabota Ne 2 «Omnucanue MpUCIIOCOOICHHOCTH https://m.edsoo.ru/863e9fde
OpraHmu3Ma u €€ OTHOCHTEILHOTO XapaKTepay
42 Hampapnenust u myTd MaKpOdIBOIIOIMH Bu6miorexa LIOK
https://m.edso0.ru/863e9cle
43 HeoGpaTumocTs 3BoIOLIMN
44 Hcropwus sxu3nn Ha 3emiie 1 METObI €€ N3YUeHUS
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bu6mmoreka [IOK

45 ['mnoTes3sl MPOUCXOXKACHHS )KU3HU Ha 3emIie https://m.eds0o.ru/863ea5a6
46 Pa3BuTHe xu3HN Ha 3eMIie 1O 3paM U Iepuogam bubamorexa IOK
https://m.edsoo.ru/863eatbe
OCHOBHBIE 3TaIbl YBOJIOIMH PACTUTEIHHOTO U
47 xKuBOTHOTO MHpa. [IpakTrueckas padora Ne 1 05 bubmumoreka [IOK
«M3yueHne UCKOMAaeMbIX OCTATKOB PACTCHHUN U https://m.edsoo.ru/863ea8bc
’KMBOTHBIX B KOJUIEKLIUSIX)
48 CoBpeMeHHast cucTeMa OPraHuYeCKOro MUpa bubmmoreia LIOK
https://m.edso0.ru/863ea48e
49 DBOJIOIMS YeJIoBeKa (aHTPOIOreHe3) bubmmorexa LIOK
https://m.edsoo.ru/863eac2c
50 JIBrokymie cuitbl ((hakTOphI) aHTPOIIOTEHE3a E&?i?/?;:igﬁﬁl 863ead4d
51 OCHOBHBIE CTaIUX DBOIIOINA YEJIOBEKA
59 YenoBeueckne packl U MPUPOIHBIE a1anTallun bubnuorexa [IOK
qenoBeKa https://m.edso0.ru/863eaea2
53 PesepBHblil ypok. O600111€HNE 11O TEME
«BO3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3eMIIe»
94 DKOoJIoTus KaK HayKa
55 Cpenpl 00uTaHUA U SKOJIOTHYECKHE (PaKTOPHI }sgs:j/?;z;zi.orﬁ/ 863eafec
AoGuotnueckue daxkropsl. JlabopaTtopuast padora No 3.
«Mopdomnoruaeckue 0COOCHHOCTH PaCTEHHIA U3
56 pamﬁi MeCT OOUTAHUSY. Ha60paT(§3Ha51 pabota Ne 4. 0.5 bubamorexa IOK

«BrnusHue ceera Ha POCT U pa3BHUTUC UCPCHKOB
KOJICYyCa»

https://m.edso0.ru/863eb10e

48




bu6mmoreka [IOK

> buomirieckue Gaktope . https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XaPAKTEPUCTUKH TOIYJIISIHH.
58 [TpakTrueckas padota Ne 2 «Iloacy€r mioTHOCTH 1 0.5
MOIYJISIIIUI Pa3HBIX BHIOB PACTECHHIN»
59 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 1 ESSSJ,I:I;I/?;Z?SCL)L%ISIS 63eb46a
bubnnorexa [HOK
60 DKOJIOTUYECKHE CHCTEMBI (3KOCHCTEMBI) 1 https://m.e dSCL)EJ.ru 1863eb46a
61 OcHOBHBIE HOKaezaTeJm 3KOCHUCTEMBI. DKOJIOTHYECKHUE 1 bubmuorexa [JOK
nupamuibl. CBoiicTBa skocucteM. Cykieccus https://m.edso0.ru/863eb5fa
62 [TpupoaHbIE SKOCHCTEMBI 1
63 AHTPOTIOT€HHBIE 3KOCUCTEMBI 1
64 buocdepa — rimobanbHas 3xocucTeMa 3eMiu 1 }P?ESSJ.I:I;I/?;ZI;Z&?’I:/S 63ebb5e
65 3aKOHOMEPHOCTH CYIIIECTBOBAHUSI OMOC(EPHI 1 ]E?ESSJ,I:I;I/?T:.C;Z;L?I[J(/ 863ebd16
66 YenoeuecTBo B Orochepe 3emnu 1
67 CocymiecTBoBaHME TPUPOJBI M YEIOBEYECTBA 1 Bubmiorexa LIOK
https://m.edsoo.ru/863ebale
68 PesepBHblIit ypok. O6061eHne Tembl «CoobiiecTBa 1 1
IKOJIOTHYECKHAE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I1O0 68 6.5

I[TPOTPAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JIS1 YYEHUKA

* buostorus: 5-if kimacc: 6a30BbIN ypOBeHb: yueOHUK, 5 kiacc/ [laceunuk B. B., Cymaroxun
C. B., I'anonrok 3.T'., llIsenios I'.I".; mox pen. [Taceunuka B. B., AkunonepHoe 00111ecTBo
«U3narensctBo «lIpocBemienue»

* buonorus: 6 knacc: yaeonux/ M.H. [Toromapea, O.A. Kopuunosa; mox pen. 1.H.
[Tonomapesoii. M.: Benrana-I"pad, 2020

* buonorus: 7-i knacc: 6a30BbIi ypoBeHb: yueOHHK, 7 kiacc/ [Taceunnk B. B., Cymaroxun
C. B., I'anonrok 3.I"., llIsenios I'.I".; mox pexn. [laceunuka B. B., AkninonepHoe 0011ecTBoO
«M3parenscTBO «lIpocBemenue»

* buosnorus: 9 knacc: yueonuk/ M.H. [Tonomapera, O.A. Kopuunosa, H.M. UepHoBa; mos
pen. U.H. [Tonomapesoii. M.: Benrtana-I'pad, 2020

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

buonorus. 5 xnace. O6noBnéHHBIe PT'OC OO0O0: Metomudeckoe mocodue / Coct. A. A.
AntoHnoBa, K. A. bo6pos, 1O. B. bormanosa u ap.; otB. pexn. A. A. AaTonosa. - Koctpoma:
KOWPO, 2022. - Ok. 6,42 Mb (176 c.).

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
https://lesson.edu.ru/
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