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TlosicHUTEIBLHASA 3aIHCKA

PaGouas nporpamma o yue6Homy npeamety buomorust na 2022-2023 y4ueOHBIN TO 1)1
obygarontuxcst 10-11 kimaccoB MBOY «Oxkts6pbckas COII nm. H.B.ApxaHrenbckoroy
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSAMU:

o @epnepanbHoro 3akoHa ot 29.12.2012 No 273-d3 «O06 obpazoBanum B Poccuiickoit
Denepauuny;

e mpukaza MunnpocBemenus oT 22.03.2021 Ne 115 «O6 yrBepxaeHuu Ilopsaka
OpraHu3allii M OCYILECTBJICHUS OOpa30BaTENbHON MJCATEIBHOCTH IO OCHOBHBIM
o01ieo0pa3oBareabHbIM IpOrpaMMaM — 00pa3oBaTeNbHBIM MPOTrpaMMaM HA4YaJbHOTO
00I11ero, OCHOBHOTO OOIIEro M CpeaHero o0Imero oopa3zoBaHus» (pacHpoCTpaHsIeTCs
Ha npaBooTHoIeHus ¢ 1 centsops 2021 roga);

e Ilpukaz3 MunoOpnayku P® ot 17.05.2012 Ne 413 (pen. ot 12.08.2022) «O6
yTIBepkaAeHUH (eepalbHOro TOCYJapCTBEHHOTO 00pa30BaTeIbHOr0 CTaHAapTa
CpenHero o0Iero oopa3oBaHus»;

e CII 2.4.3648-20 «CaHuTapHO-3MUAEMHUOIOTHYECKAE TpeOOBaHUS K OpraHU3alusIM
BOCHHUTaHMSI M OOYy4YeHMs, OTAbIXa W O3J0pPOBJICHUS JETe U MOJIOACKU»,
YTBEPKACHHBIX IOCTAHOBJICHUEM IJIABHOI'O CaHUTapHOro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHBBI U TPeOOBaHUS K OOECIICYCHHIO
Oe3omacHOCTH W (W) OE3BPEAHOCTH Ui 4YeloBeKa (haKTOPOB Cpeabl OOWUTAHHS,
YTBEPKJICHHBIX [IOCTAHOBJIEHUEM TJIaBHOTO CAaHUTapHOro Bpaya otT 28.01.2021 Ne 2;

e «OCHOBHOU 00pA308aMENbHOU NPOSPAMMbL CpedHe2o obujeco obpazosanusi MBOY
«Oxmsabpockas COLL um. H.B.Apxaneenvckoeon

e moJoxeHus o pabounx nporpammax MBOY  «Oxtsabpeckas COLI  um.
H.B.ApxaHrenbckoroy;

Pabouas nporpamma opueHtupoBana Ha YMK mpeameTHoit IuHUM yd4eOHUKOB «JIMHUS KU3HI
aBTopoB: B. B. [laceunuk, A.A.Kamenckuii, A.M.Py61mos, I'.I'. llIBenos, 3.I'. 'anontok ,
nznarensctBo «lIpocsemenue», 2021 r.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O ITPEJIMETA

B cucreme ecrtecTBeHHO-Hay4yHOro oOpa3oBaHHMs OHOJIOTHS Kak Y4YeOHbIH IpeaMeT
3aHMMAeT BaXHOE MECTO B (OPMHUPOBAHMU: HAYYHOW KapTUHBI MHpPaA; (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOJMMOM /JIs1 TOBCEIHEBHOM XU3HHU; HABBIKOB 370POBOTO U 0€30MacHOIro
JUIs 4eJIOBEeKa M OKpYXKarollei cpesbl o0pas3a >KU3HU; 3KOJOTMYECKOTO CO3HAHUS; IIEGHHOCTHOTO
OTHOLIEHHUSI K >KMBOM TNpPHUPOAE U YEIOBEKY; COOCTBEHHOM MO3UIMM 110 OTHOLICHHIO K
Ouosnornyeckoi MHQPOpPMAIUMK, TMOJIYy4aeMOM U3 pa3HbIX HMCTOYHMKOB. V3ydyeHue Ouosnoruu
co3maér ycnoBus A (HOpMHUPOBaHMS Yy OOYYaAIOIIUXCS HMHTEJUIEKTYalbHBIX, TPAXKIAHCKUX,
KOMMYHUKAITMOHHBIX ¥ HHPOPMAIIMOHHBIX KOMIETEHIIUH.

Nzyuenue kypca «buonorusy B crapiieil IKoJie HampaBieHO Ha pelIeHHe CIeAYIONINX 3a1aY:

1) ¢dopMupoBaHue cUCTEMbl OWOJOTMYECKUX 3HAHUH KaK KOMIIOHEHTa €CTEeCTBEHHO-
Hay4YHOW KapTHUHBI MUDA;

2) pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, WX MHTEIUIEKTYaJlbHOE U  HPaBCTBEHHOE
COBEPILECHCTBOBAaHUE, (POPMHUPOBAHUE Y HUX T'YMAHHCTUYECKUX OTHOIIEHUH M 3KOJIOTHYECKH
11e51eco00pa3HoOro MOBEACHUS B OBITY U TPYIOBOU JAEATEIBHOCTH;
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3) BBIPAOOTKY TMOHMMaHHUS OOIIECTBEHHOW MOTPEOHOCTH B PA3BUTHH OHOJIOTHH, a TaKXKe
(dopMHpOBaHUE OTHOIICHHS K OWOJIOTHH KaK BO3MOXHOH oOyiacTH Oymaymnield NMpakTHYECKOU
NEeSITETTHHOCTH.

Lesn Ouonmormueckoro oOpa3oBaHus B cCTapiueil mkosie (OpMYIHPYIOTCS Ha HECKOJIBKHX
YPOBHSIX: II100aJIbHOM, METAMPEIMETHOM, JTUYHOCTHOM M MPEAMETHOM, Ha ypOBHE TpeOOBaHUM
K pe3yJbTaTaM OCBOCHHSI COACPKAHUS MPEAMETHBIX IPOTrPAMM.

I'moGanbHbIe 1eTH OMOIOTHYECKOTO 00pa30BaHMS SBISAIOTCS OOLIMMHU JJIsl OCHOBHOM U CTapuien
IIKOJIBI U ONPEIEIISIOTCS COIMAIBHBIMU TPEOOBAHUSAMH, B TOM YHUCIIC U3MEHEHUEM COIMAIbHOM
CUTYyallMd Pa3BUTHS — POCTOM HH(DOPMAIMOHHBIX IEPErpy30K, M3MEHEHHEM XapakTepa M
Croco0OB OOIICHHWS W COIMAIbHBIX B3aUMOJCHCTBUIA (00BEMBI M CHOCOOBI TOJYYCHHS
uH(GOPMAIIUK TIOPOKIAIOT PsJT OCOOCHHOCTEH Pa3BUTHS COBPEMEHHBIX MOJPOCTKOB). Hanbomee
NPOAYKTUBHBIMU JUISI PEIICHUS 3a/Jad Pa3BUTHS TOJIPOCTKA SIBJISFOTCS COIMOMOpAJIbHAS W
WHTEIUICKTYaIbHAsT B3POCIIOCTD.

[TomMumo 3TOTO, TIIOOATEHBIC LENU (HOPMYIUPYIOTCS C YU4ETOM PACCMOTPEHUST OMOJIOTHUYECKOTO
o0Opa3oBaHUs KaK KOMIIOHCHTa CHCTEMBbI OOpa30BaHHS B IEJIOM, I[OITOMY OHHU SIBIISIFOTCS
HanOoJee OOIMMHA ¥ COLUAIIBHO 3HAYMMBIMH.

C y4€roM BBIIICHA3BAaHHBIX MOAXOJOB TJIOOAIBHBIMU LEISMH OHOJIOTHYECKOTO 00pa3oBaHUs
ABJISIFOTCSA:

— conuanu3anusa o0ydJaromuxcs Kak BX0XKICHHUE B MUP KYJIbTYPBl U COLUATBHBIX OTHOLICHHIA,
obecrieunBaroIee BKIOUYCHUE YUAIUXCS B Ty WM UHYIO TPYIIY JIMOO OOITHOCTh — HOCHUTEIIS
€€ HOpPM, LEHHOCTEH, OpUEHTAlMi, OCBAMBAEMbIX B IPOLIECCE 3HAKOMCTBA C MHUPOM KUBOU

HIPUPOJBL,

— TpuOoOIIEHUE K TI03HABATEIILHOW KYJIbType KaK CHUCTEME I103HABaTEIbHBIX (HAYYHBIX)
LIEHHOCTEHN, HAKOTIJIEHHBIX O0IIECTBOM B cpepe OMOIOrHuecKOi HaAyKH.

ITomumo 9TOro, OMOJIOTHYECKOE O6pa30BaHI/Ie Ha CTapI_Heﬁ CTYIICHHU IIPpHU3BaHO 00€CTIICUUTh:

— OPHUEHTALIMIO B CUCTEME 3TUYECKUX HOPM U LIEHHOCTENW OTHOCHUTEIILHO METOAOB, PE3YJIbTATOB
U JTIOCTH)KEHUN COBPEMEHHOM OMOOTHYECKON HAYKH;

— PAa3BUTHUC MMO3HABATCJIIbHBIX KAaUCCTB JIMYHOCTH, B TOM YHUCIIC IMO3HABATCIBHOI'O MHTEpPECA K
HN3YUYCHUTIO 06H_[I/IX OMOJIOTHYECKUX 3aKOHOMCpHOCTeﬁ U CaMOMY NIPOHCCCY HAYYHOI'O ITO3HAHUA;

— OBJIaJACHHUC y‘-ICGHO-HOBHaBaTCHBHBIMI/I 1N NCHHOCTHO-CMBICJIOBBIMH KOMIICTCHTHOCTAMM IJIA
(I)OpMI/IpOBaHI/I}I MO3HABaTeIbHON U HpaBCTBCHHOf/'I KYJIbTYPbI, HAYYHOTO MHPOBO33pPCHUA, a
TaKXX€ METOJOJIOTHEH OHOJIOTHYECKOTO OKCIICpUMCHTAa W  DJICMCHTAPHBIMU  MCTOJaMU
OMOJIOTHYECKUX PICCJ'IC)IOBB.HPIIZ;

— (OpMHPOBAHUE HKOJIOTUYECKOTO CO3HAHUS, [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPUPOJC H
YEJIOBEKY.



MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe HIKOJIbI

CornacHo yueOHOMY IUIaHY HA U3YYCHHE OMOJIOTUN OTBOJIUTCS:
B 10 kiacce (34 uaca 6 200), (5 konmponvuvix pabom, 8 rabopamoprvlx pabom);
B 11 kmacce (34 uaca 6 200), (3 konmponvuvie pabomol, 3 1abopamopvix pabomol);
Jns  peanuzauuu  mporpaMMbl  MCHOJB3YIOTCS Tmocobuss w3 YMK nans  nmepmarora u
oOydJaronuxcs.
J11s1 meniarora y4eOHUKHU:
1. TMaceunwmk B. B., A.A.Kamenckuii, A.M.Py6mnos, I'.I". IlIgernos, 3.I". 'anoxok ,
n3narensctBo «lIpocsemienuey, 2021 r. buomorus 10 knacc (0a30BbIN YPOBEHB ).
2. Ilaceunuk B. B., A.A Kamenckuii, A.M.Py6ros, I'.I". llIBeros, 3.I'. 'anoHoOK ,
nsnarenscTBo «IIpocsenienuey, 2022 r. buonorus 11 knacc (6a30BbIiA YPOBEHB).
Jis oOyvaromuxcs yueOHUKH:
1. TIlaceunwmk B. B., A.A.Kamenckuii, A.M.Py61os, I'.I'. IlIBenos, 3.I". I'anoHtok ,
uznatenberBo «IIpocsemenuey, 2021 r. buonorust 10 kiacc (0a30BbIif ypOBEHB).
2. Ilaceunuk B. B., A.A.Kamenckuii, A.M.Py6nos, I'.I'. [1IBenios, 3.I". I'anoHOK ,
uznatenberBo «lIpocsemenuey, 2022 r. buonorus 11 kitacc (0a30Bblil ypOBEHb).

Kypcy Ouosiornu Ha CTyNeHH CpeaHero oOmiero o0pa3oBaHUs MPEANIECTBYET Kypc OHMOJIOTHH,
BKJIIOUAIOLTUI 3JIeMEHTapHbIE CBEJCHUS 00 OCHOBHBIX Omojormdyeckux odwvekrax. ConepikaHue
Kypca OHOJIOTHMH B OCHOBHOH INKOJIE CIYXXHT OCHOBOMW IS M3y4EHUS OOIIMX OHMOJIOTHYECKUX
3aKOHOMEPHOCTEH, TEOpHUil, 3aKOHOB, TUIIOTE3 B CTapliei IIKoje, TIe 0co00e 3HAYCHHE
MPHOOPETAIOT MUPOBO33PEHUYCCKHIE, TCOPETUICCKUE TOHSTHS.

Takum obOpa3oM, cojepxaHue Kypca OMOJIOTHMM B cTaplueil mkosie Oosiee MOJIHO PAaCKpbIBAeT
oOmre OMOJIOTHYECKHEe 3aKOHOMEPHOCTH, MPOSBISIONIMECS HA Pa3HBIX YPOBHSIX OpraHU3alluu
JKUBOU IIPUPOJBI.



COJAEP)KAHHUE KYPCA BUOJIOI'MH

buoaorusa kak KOMILIEKC HayK 0 JKHBOI npupoae

buonorust kak KOMILIEKCHAas HayKa, METObl HAyYHOTO MO3HAHUS, UCIIOIb3yeMble B OMOJIOTHHU.
Coepemennvie nanpasnenusi 8 ouonocuu. Ponb Ouonornn B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUPaA, IPAKTUYECKOE 3HAUEHUE OMOJIOrMYECKUX 3HAaHUM.

buonornyeckne cucTeMBI KaK IpeaAMET U3YUYCHHUA OHOJIOTHH.

CprKTyprle H (l)yHKII]/IOHaJIbHLIe OCHOBbDI ’KM3HH

MOJ'ICKy.]'IHpHI)IC OCHOBBI XU3HH. HCOpFaHI/I‘IeCKI/IC BCIIECCTBA, UX 3HAYCHHUC.

Opranuyeckue BemiecTBa (YriIeBOABI, JIMIUIBL, OCIKH, HYKICHHOBBIC KHCIOTHl, AT®) m ux
3Ha4YeHUe. buomnomumepsl. /lpyeue opeanuueckue eewjecmea kiemku. Hanomexuwonocuu 6
ouonozuu.

]_[I/ITOJ'IOFI/ISI, METOABl IUTOJOTHU. Poib KJIETOYHOM TCOPHHU B CTAHOBJIICHHUH COBpeMeHHOﬁ
eCTeCTBeHHO'HaquOﬁ KapTHUHbBI MHDPaA. Knerxkn MMPpOKAapuOT U 3YKApPHUOT. OCHOBHBIE YacTH H
OpraHou bl KJICTKHU, UX (I)YHKI_II/II/I

Bupycol — HeknerouHnas gpopma Ku3HHU, MEpbI MPOPHIAKTUKN BUPYCHBIX 3a00I€BaHUIA.

XKuznenesrenbHocTs KieTkd. Ilmactuueckuit oOmeH. PorocuHTe3, XeMOCHHTE3. buocunTes
Oenka. OHepreTuueckuil oOMeH. XpaHeHue, Iepefaya M peanu3alus HacJeICTBEHHON
uHpopManuu B KieTke. ['eHeTnueckuil koa. I'eH, reHom. [enomuxa. Bnusnue napKroeenHbix
gewecmes Ha npoyeccol 8 Kiemke.

Knerounslii uki: uaTepdasza u neneHue. MuUTo3 u Meilo3, uX 3HaYeHHeE.
ComaTnueckue 1 MoJIOBbIE KIETKH.

Opranusm

Opranusm — eauHoe 1ENOE.
KuznenestenbHOCTh Opranu3Ma. Perymnsinust yHKIIUNA opraHu3Ma, TOMeocTas.

Pazmuoxenue opranusmoB (Oecronoe u moJsioBoe). Cnocobvi pazmHodceHus: y pacmeHull u
orcusomuulx. VHIUBUOyanbHOE pa3BUTHE oOpraHu3Ma (oHToreHes). llpuuuHbl HapymieHuin
pa3BuTHs. PenpoaykTHBHOE 370pOBhE YeIOBEKa; MOCIEICTBHS BIUSHHS aJIKOTOJS, HUKOTHHA,
HapKOTHUYECKUX BEIECTB Ha SMOpPUOHAJBHOE pa3BUTHE YeJOBEKA. JKu3HeHHble YUKIbL PA3HbIX
2PYnn Op2aHu3Mos.

T CHCTHKA, MCTOJbl TI'CHCTHKU. I'enetnueckas TCPMHUHOJIOTUA W  CHUMBOJIMKA. 3aKOHBI
HacjaeacTBeHHOCTH I'. Mennens. XpOMOCOMHa}I TCOpH HACIICACTBCHHOCTH. OHpe,I[CJ'ICHI/IC moJia.
CHCHHCHHOC C IIOJIOM HaCJI€JOBaHUC.

I'eneruka 4enoBeka. HaCJ'Ie)ICTBCHHBIe 3a00JIeBaHUs YeJOBEKa U UX NpeaynpeKIACHUC.
DTHUYECKHE aCIEeKThI B 00JIaCTH MGHHHHHCKOﬁ I'CHCTHUKU.

I'enotun u cpega. HenacnenctBeHHass HM3MEHYMBOCTb. HacnencTBeHHas W3MEHYMBOCTD.
Mytanuu. Myraressl, UX BIUsSHHAE HA 310POBbE YEIIOBEKA.



JomecTukanusi W CceleKiusa. Meroabl celeKknuu. buortexHonorus, e€ HampaBieHUs |

NEePCHEKTUBBI pa3BUTHs. buobezonacnocmo. Teopust IBOTIOIHA

Pa3BuTHE 3BOMIOIMOHHBIX MJEH, 3BoMtoLMOHHAs Teopuss Y. [lapBuna. CuHTETHYECKasl Teopus
sBoMOIMH. CBUAETENBCTBA DBOJIOLUN KUBOM IIPUPOIBbl. MUKpPO3BOIIOLUSA U MaKpO3BOJIIOLUA.
Bupn, ero kpurepum. Ilomynsuuss — 3iieMeHTapHas €IMHHLA SBOJIOLMM. JIBHXKylue CHIIbI
9BOJIIOLIUM, UX BIMSHHUE Ha TeHOQOH/ nomyssiuuu. HanpaBieHus 3BOIIOLUH.

MHuoroo6pa3ue OpraHu3MoB KakK pe3yibTarT dBomonuu. [IpuHIMNBl  Kiaccu@ukanuy,
CUCTEMAaTHKa.

Pa3BuTue :xu3Hu Ha 3emuie

['unoTte3sl MpouCcXoXACHUS KU3HA Ha 3emiie. OCHOBHBIC ATaIlbl YBOJIIOIIUN OPraHUYECKOTO MUpa
Ha 3eMIIe.

COBpeMCHHbIe MpeaACTaBJICHHUA (¢} IMPOUCXOKIACHUHA YCJIOBCKaA. 9BOJIIOI_[I/I$I YCJIOBCKA
(aHTpOHOFeHGS). I[BI/I)KYH_[I/IG CUJIbI aHTPOIIOIrCHE3a. Pacrul YCJIOBCKA, HMX IIPOUCXOXKICHHUC U
CAHUHCTBO.

OpraHu3Mbl U OKpYKawmas cpeaa

[Ipucnocobnenns Opranu3MoB K JICHCTBHIO SKOJIOTHIECKUX (DaKTOpPOB.

buoreonenos. Jxocucrema. PaznoobOpasue skocucreM. B3auMooTHOLIEHNS TOMYNIALMNA pa3HbIX
BHJIOB B 3KOocucTeme. KpyroBopor BEIIECTB U MOTOK 3HEPTUHM B 3KOCUCTEME. Y CTOWYMBOCTh U
IuHamuKa sKkocucTteM. llociencTBus BIUSHUS JAESITEIBHOCTH YeJOBEKa HAa 3KOCHUCTEMBI.
Coxpanenue 6uopazHo0o0pa3usi Kak OCHOBAa YCTOMYHUBOCTH YKOCHCTEMBI.

Crtpykrypa 6uocdepsl. 3aKOHOMEPHOCTH CYyILIeCTBOBaHUS Ouocdeprl. Kpyzoeopomel eewecms 6
ouocgepe.

I'moGanpHBIEe aHTponoreHHble U3MeHeHus B Ouocdepe. IIpobiembl ycTONYMBOro pa3BUTHS.
Ilepcnexmuevl pazeumus OUONOSULECKUX HAYK.



Conep:kanue y4eOHOr0 npeamera
buoJiorus.
10 knacc
(34 yaca, 1 yac B Hef1eJ110)
Beenenue (5 u).

1. buoJiorus B cucreme Hayk. TaiiHel npuponbsl. Hayunas kapTuHa Mupa: yu€Hble, Hay4qHast
NeSITeIbHOCTh, HAy4YHOE MUPOBO33peHue. Poib n Mecto 61onoruu B GopMUPOBAHNN HAYUYHOU
KapTuHbl Mupa. [IpakTiueckoe 3HaueHne Ononornueckux 3Hanuil. CoBpeMeHHbIE HAITPaBICHHS
B Ouostoruu. [Ipodeccun, cBsi3anHbIe ¢ OUOTOTHEH.

CaMocTosTenbHOE OIpeIeICHHE TIesiel YIeOHOU JesITeIbHOCTH M COCTaBIICHUE €€ IUIaHa
npu uszydeHuu pazgena «OOmas  Ouwomorus» B 10—11 kmaccax. Omnpenenenue
OCHOBOIOJIAralolIuX MOHITHI: HAyYHOE MHUPOBO33pEHHUE, HayyHas KapTHUHA MHUpA, YUYEHBIH,
Oouonorusi. OBnageHHE YMEHHUEM CTPOUTh MEHTaJbHYIO KapTy moHsATUH. I[IpoaykTuBHOE
oOlIeHre ¢ APYrUMHU yYaCTHUKAMU JIEATEIbHOCTH B Ipoliecce O0OCYKIEHUsS pOJM U MecTa
Oouosiornu B POPMUPOBAHUU COBPEMEHHON HAyYHOW KApTHUHBI MUpPA, MTPAKTUYECKOTO 3HAYCHUS
OMOJNIOTUYECKUX 3HAaHUM W Tpodeccuil, CBsA3aHHBIX C Owuonorueil. CamocTosTeNnbHAsS
WH(OPMAIMOHHO-TIO3HABATEbHAS JICATSIILHOCTD C PAa3IMIHBIMU UCTOYHUKAMU WH(DOpManmu, e
KPUTHYECKAsi OIEHKA U WHTEPIPETALMs 110 BOMPOCY BIUSHHUS €CTECTBEHHBIX HAayK B IIEJIOM U
OMOJIOTUM B YAaCTHOCTH Ha OKPYXAIOMIYI0 Cpeay, JKOHOMHUYECKYI0, TEXHOJIOTHUYECKYIO,
COLIMATIBHYIO UM OTHYECKYI0 cdepbl IesATENIbHOCTH dYeloBeKka. lVcrmonb30BaHHE CpEACTB
UH(GOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TexHonoruii (manee — WKT) mgns co3manus
MYJIbTUMEAHANPE3EHTALUH.

2. O6bekT M3ydeHusi Omosiorum. Merononorust O6uonoruu. JXusHb Kak OOBEKT M3Y4EHUS
6uonornu. OCHOBHBIE KpUTepUU (IPU3HAKM) KUBOro. Pa3BuTHE mpelncTaBieHHH 4YerIoBeKa O
npupoze. Pactenus u )UBOTHBIE HAa repOax cTpaH MHpa.

OmnpeneneHue  OCHOBONOJAralOIIMX — IMOHATHUN:  METOAOJIOTHS  HAyKH,  OOBEKT
UCCIIEJIOBaHMSI, TPEAMET HCCIEeI0BaHUs, >KU3Hb, JKU3HEHHbIE CBoMcTBAa. CaMmocTosATeIbHas
MH(}OPMallMOHHO-TIO3HABATENbHAS JIEATEIBHOCTh C Pa3IMYHBIMU MCTOYHUKAMU HH(OpMalUU B
OTHOIIEHUH CYIIECTBYIOIIUX HA CETOJHSIIHUNA JI€Hb OIpeNeleHUN MOHATUS <OKU3HbY, €€
KpUTHYECKass OIEHKa M MHTEpIpeTalys C IOCIeaAyIoleld MOAroTOBKONH HH(POPMAIIMOHHBIX
COOOIIeHNH, B TOM YHCIE MOJAKPEIIEHHBIX MYyJIbTHUMEAHANpe3eHTauusIMu. [IpoaykTuBHOE
oOI1eHne ¥ B3aMMOJAEUCTBHE C APYTUMH YYaCTHUKAMHU JESITeIbHOCTH B Ipoliecce 00CYkKIEHUS
aKTyaJbHOCTH TEM YYEOHBIX M HCCIIEOBATENbCKUX MPOEKTOB. Pa3BuTHE MO3HABaTEIHLHOTO
UHTEpeca K H3YYEHUIO0 OWOJIOTMM Ha OCHOBE M3Y4YEHHUS HH(POPMALMOHHBIX HCTOYHUKOB O
pacTeHMsIX U )KMBOTHBIX Ha repOax U (jarax pa3Iu4HbIX CTpaH MUpa U pernoHoB Poccum.

3. MeToabl HAYYHOro MO3HAHUsI B OuoJiorun. Haydnelii mMeroa. MeToabl WCCIICIOBaHUS B
Ouosiornu: HaAOJIIOJCHHWE, ONUCAHHWE, U3MEPEHHE, CpaBHEHUE, MOJEIUPOBAHHUE, IKCIICPUMEHT.
CpaBHUTEIBHO-UCTOPUUECKUI MeTOH. DTanbl HAydyHOro ucciaefgoBaHusi. Kiaccuueckass Mojieinb
HAyYHOTO0 MeToJa. MeToIbl HaydHBIX HCCIEAOBAHUN: a0CTparMpoBaHHeE, aHAU3 U CHHTE3,
ujcanu3anus, THAYKIUS U JeTyKIIUs, BOCXOXKACHHE OT a0CTPAKTHOTO K KOHKPETHOMY.



OmnpeneneHne OCHOBONONATalOUIMX MOHATHN: HAay4YHBIA METOJ, METOJbI MCCIECIOBAHMS:
HaOJroIeHNWe,  DKCIEPHUMEHT,  ONHCaHWe, W3MEpPEeHHe, CpaBHEHUE, MOJCIHPOBAHHUE,
CpaBHUTENBHO-UCTOpUYECKH MeTo/. CocTaBieHne Ha OCHOBE pabOThI C Y4€OHUKOM M IPYTUMHU
UH(POPMALIMOHHBIMA HCTOYHMKAMU CXEMBI, PACKPBIBAIOLICH ATambl IMPOBEJACHUS HAYYHOTO
UCCIIEIOBaHMS U UX B3aUMOCBA3b. Vcnonp3oBanue 1o sxenanuto oOyyaromuxcst UKT B pemennn
JAaHHOW KOTHUTHBHOM 3a1a4yu. OBlIaZicHHe METONAMH Hay4YHOTO II03HAHU, UCIIOJIb3yEMbIMU TIPU
OMOJIOTMYECKUX  HMCCIEIOBAHMUAX B  YCJIOBUSAX  BBIIOJHEHUS  J1abOpaTopHOM  paboThI
«Mcnonp3oBaHKEe pa3IMYHBIX METOAOB IPHU M3YyYEHUU OMOJIOIMUYECKUX OOBEKTOB (Ha mpumepe
pacTeHU ).

4. buoJioruyeckue cucreMbl M HX cBoiicTBa. DyHnaMeHTalIbHbIE MOJIOXKEHUS OHOJIOTHU.
YpoBHEBasi OpraHu3alys KUBOW MPUPOAbI (OMOJOTHUECKUX CHUCTEM). DHEPTHsl M MaTepHs Kak
OCHOBa CYILIECTBOBAaHUS OHOJIOTMYECKUX CHCTEM. XpaHEHHe, pealu3auuss U Iepeaaya
TeHeTUYECKON HH(pOpMAIMK B 4epeae IOKOJIEHWH Kak OCHOBa KH3HH. BzaumopelicTBue
KOMIIOHEHTOB OHMOJIOTHYECKHX CHUCTEM M CAMOPETyJslus. OBOJIOIUOHHBIE MPOIECCHI.
B3aumocBs3p crpoenus u (pyHKuuid Ouonormyeckux cucteM. CaMoperymsiuss Ha OCHOBE
MOJIOXKUTEILHOW OOpPaTHOM CBSI3H.

OnpeneneHre OCHOBOINOJATAIOUIMX IOHATUN: CHCTeMa, OWOoJIOrHyYecKkas CHCTEMA,
CaMOpEeTyJISILIMS, IBOJIIOLMOHHBIE MpoLecchl. /leMoHcTpalys BiIaAeHUsl A3bIKOBBIMU CPEICTBAMU
IpU OTBETaX Ha IIOCTaBJIEHHblEe BoIpockl. OBJaJleHMe METOAaMM Hay4YHOro I103HaHUS,
UCTIOJIB3YEeMBIMH TIPH  OMOJIOTHYECKUX HCCIeNOoBaHMAX. Pa3Butne yMmMeHHs OOBSCHSTH
pe3ynbTaThl  OMOJIOTMYECKUX  JKcmepuMeHToB. JlaGopatopHas  pabGota  «MexaHU3MBI
caMoperyssiniuny». Pa3BuTHe Mo3HaBaTeIbHOIO MHTEpeca K M3Yy4EHHMIO OHMOJIOTMM Ha NpuMepe
MaTepHaJoB O B3aUMOCBSI3U CTPOEHUS U QYHKIUN OMOIOTMYECKHX CUCTEM U CAaMOPETYJISIIIMU Ha
OCHOBE IOJIOKUTENFHON 00paTHOM CBSI3U.

5. O6o6marommii ypok. CaMoCTOSTENBbHBIN KOHTPOJIb U KOPPEKIUs Y4eOHOU NeATelbHOCTH C
HCIIOJIb30OBAHUEM BCCX BO3MOXKHBIX PECYpCOB I JOCTHIKCHHA IMOCTABJICHHBIX IICJ'ICI\/'I n
peaim3anuu IUIaHOB ACATCIIBHOCTH. I[GMOHCTpaIII/IH HABBIKOB IT03HABATEIILHOM pe(bJ'IGKCI/II/I.
[IponykTrBHOE OOIIEHHE U B3aUMOJEHCTBUE B IIPOLECCE COBMECTHON Y4eOHOM JNEesATENIbHOCTH C
y4€TOM TO3MLHUH JAPYIMX YYaCTHUKOB JEATENBHOCTH. JleMOHCTpanus BiaJeHHs S3bIKOBBIMU
CpeACTBaMHU. YBEpEHHOE IMOJIb30BaHNE OMOJIOTHYECKON TEpMUHOJIOTHEN B Mpeaesax U3yuyeHHOH
TEMBI.

MonekynsipHblil ypoBeHb (12 1).

1. MoJuekyasipHblii  ypoBeHb: 00IIasi XapaKTePUCTHKA. OO0mass xapakTepUCTHKA
MOJIEKYJIIPHOTO YPOBHSI OPTaHM3alU KM3HU. XMMHUYECKUI COCTaB OPraHU3MOB. XUMHUYECKHE
3J€MEHTBl. MAaKpO3JE€MEHTbl U MHUKPOJIEMEHTBL. ATOMBI U MOJIEKYJbl. KoBaneHTHas CBS3b.
Heopranmueckne u opraHudeckue BellecTBa. MHOroodpasue OpraHMYeCKHX BEIECTB.
buononuMepsl: roMONIOIUMEPBI U TETEPOIIOIUMEDPHI.

CamocrodaTenbHOE ONpeieieHne eI yYeOHOM JesITeNbHOCTH U COCTaBJICHUE e€ IUIaHa.
OnpeneneHue OCHOBONOJAralOUIMX IOHATHUH: AaTOMbl M MOJIEKYJBl, OPTaHUYECKHE U
HEOPraHWYECKHE  BEIIECTBA, KOBAJIEHTHAs CBA3b, MAKPOIJIEMEHTBhI, MHUKPOAIJIEMEHTHI,
OuomoNMMepsl: TOMOMOJIUMEpPB U rereponoiumepbl. CamocrosiTeNlbHas WH(OPMAIMOHHO-
MO3HABaTeNIbHAsA JESATENIbHOCTh C PAa3IMYHBIMM HMCTOYHUKAMU HH(pOpMaluu, e€ KpuTUdecKas
OLICHKa M HHTEpIpeTalus IO BONPOCAM XHMHUYECKOTO COCTaBa JKHMBBIX OPraHU3MOB.



®dopMHupoBaHUE COOCTBEHHOM MO3UIIMH 10 OTHOMICHUIO K MHPOPMAIIUH, TTOTYy4aeMOM U3 pa3HBIX
UCTOYHUKOB. [IpogyKTUBHOE OOIEHHE M B3aUMOJICHCTBUE C JIPYTUMH YYaCTHHKAMH Y4eOHOM
JESATEIILHOCTH MPHU OO0CYKACHUH MPOoOJieM pa3paboTKky y4€HBIMU U BHEAPEHUS B TIPOU3BOICTBO
HOBBIX MCKYCCTBEHHO CO3/IaHHBIX OpPraHWYECKUX BEIIeCTB. Pa3BUTHE MO3HABATEIHLHOTO
MHTEpeCa K HM3YYCHHUIO OMOJOTMM M MEXIPEIMETHBIX 3HAHUM TMpH W3YYEHUU Marepuaia o
XUMUYECKHX CBS34X B MOJIEKYJIAX BEIIECTB, UCKYCCTBEHHOM IOJIy4Y€HUN OPraHUYECKHUX BEILECTB

u Jp.

2. Heoprannueckue BelecTBa: BojAa, coiu. CTpyKTypHbIe OCOOEHHOCTH MOJIEKYJIbI BOJABI U €&
cBoiicTBa. Bomopoanas cBsi3b. ['uapodumibaeie u runpodoOHsie BemecTBa. Cosd U X 3HAUYCHUE
JUTSE OpraHu3MoB. bydepHbie coennHeHusl.

OrmpeziesieHe OCHOBOIIOJNATAIOIIMX TOHSITHI: BOJOPOAHAS CBSI3b, THAPOQUIBHBIC
BelecTBa, ruApodoOHbie BemecTBa. CaMocTosTenbHas WHGOPMAIMOHHO-TIO3HABATEIIbHAS
JESATENIbHOCTh C Pa3IMYHBIMH HCTOYHHUKaMH HH(MOpManuu 00 OCOOCHHOCTSX HEOPTraHUYECKHX
BEIIECTB, BXOJSIIMX B COCTaB JKMBOro, €€ KpUTHYECKass OILEHKa M HWHTEepIpeTanus.
[TponykTuBHOE OOIIEHNE U B3aMMOJCHCTBHE B MPOIIECCE COBMECTHOM yueOHOM AESITEeTbHOCTHU C
y4€TOM TMO3ULIUN APYTUX YYaCTHUKOB JesATeNbHOCTU. Pa3BUTHE MO3HABATEILHOIO MHTEpEca B
IIPOLIECCE U3YUYEHUS IOIIOJTHUTENIBHOTO MaTepraia yueOHHKa.

3. Jlunuabl, ux crpoeHue ¥ GyHkuuu. Jlunuael, ux crpoenue u ¢yHkuuu. HelTpanbHbie
AKUpbl. DpupHble cBsa3u. Bocka. @ochomunuasl. CTepouabl.

Omnpezenenre OCHOBOIOJIATAIOLINX MOHATUHN: JIMIUABI, HEUTpalbHbIE JKUPbI, d(QUpHbIE
CBSI3U, BOCKa, (GoChHONUIHIBI, CTEPOUIBL. JIeMOHCTpaIs BIAJACHUS I3bIKOBBIMH CPEJICTBAMHM IS
XapaKTEePUCTUKN XUMHUECKOTO COCTaBa )KMBBIX OpraHu3MoOB. Penienrne 6Moornyeckux 3aa1a4 Ha
OCHOBE BIIQJICHUSI MEXIPEIMETHBIMU 3HAaHUAMM B 00jacTu XxuMuu. [IpoaykTuBHoe oOuieHne u
B3aMMO/IEIICTBHE B MPOIECCE COBMECTHOM yueOHOM AEATeNbHOCTH C YYETOM MO3UIMI Jpyrux
YYaCTHUKOB JIEITEILHOCTH IO BOIIPOCaM NMPUMEHEHHS CiopTcMeHaMu aHaOosukoB. OBiasieHne
METOJJaMH HAY4YHOI'O IO3HAHUS, MCIOJIb3YEMbIMH IpU OMOJOTMYECKUX MCCIEAOBAHUAX, B
MpoIlecCe BBIMIOJHEHUsI JabopaTopHOi paboThl «OOHApYy)KEHHE JIMMHAOB C IOMOIIBIO
Ka4eCTBEHHOM PEAKIIHM.

4. YrieBoabl, HX CTpoeHMe W (PYHKHMH. YTIIeBOAbl (caxapa), UX CTpOeHHME M (DYHKIIMH.
Monocaxapunsl. Jncaxapuasl. Onurocaxapuasl. Ilonucaxapuast.

OmnpeneneHre OCHOBONOJATAOIINX MMOHATUI: YIJIEBOJbI, MOHOCAXAapUIbl, AUCAXAPUJBL,
oJIMrocaxapuiipl, moiucaxapuipl. JleMOHCTpalus BIaJACHUS S3BIKOBBIMH CpEICTBaMHU st
XapaKTePUCTUKU XMMHUYECKOT0 COCTaBa )KUBBIX OpraHu3MoB. PenieHne Ononornyeckux 3aiad Ha
OCHOBE BJAJICHUS MEXKIPEIMETHHIMU 3HaHUSAMU B oOnacth xumuu. OBjlajeHHe MeToJaMHu
HAyYyHOTO TIO3HAHMS, HCIOIb3YEMbIMU MPU OHOJOTMYECKHX HCCIEeIOBaHUAX, B Ipoliecce
BBITIOJIHEHUS JTabopaTOpHOH paboThl «OOHApyKEHHE YIIEBOAOB C IOMOIIbI0 KaueCTBEHHOMH
peakuuny. PazButue yMeHus oOBICHATH Pe3ybTaThl OMOJIOTHUECKUX HKCIIEPUMEHTOB.

5. Bbeaku. CocraB u crpykrypa OeakoB. CoctaB u cTpykTypa OenkoB. HesameHnmbie
aMuHOKHCIIOTHL. [lenmumnas cBs3b. Kondopmanmst Oenka. [moOynsipHbie w1 GuOpUIUISpPHBIC
oenku. Jlenaryparusi.

OmnpeneneHre OCHOBOTIOIATAIOIINX MOHATHI: He3aMEHUMbIC aMHUHOKHCIIOTHI, TTENTH THAS
cBs3b, KoH(Dopmarus Oenka, TIOOynsipHbie u  (QUOpWIUIApHBIE OCNKH, JACHATYypaIusl.



[IponykTuBHOE OOIIIEHNE ¥ B3aUMOJICHCTBUE B TIPOIIECCE COBMECTHON YUEOHOU ACSATEIBHOCTU C
y4€TOM MO3UIMN JPYTUX YYaCTHUKOB JIEATEILHOCTH MPU 0OCYKIEHUH OCOOCHHOCTEH cocTaBa U
CTpyKTypbl OenkoB. CamocTosATenbHas HWHPOPMALMOHHO-TIO3HABATEIbHAS JESITEIBHOCTh C
pa3IMYHBIMU UCTOYHUKAMU WH(OPMAIMH 10 W3YYEHUIO OCJIKOB, UX COCTaBa M CTPYKTYpBHI, €
KpUTHYECKasl OLIEHKA U MHTepnperanusi. CocTaBieHUE MEHTAIbHON KapThl OHSTUH.

OBnageHne METOJaMH  HAyYHOTO  ITIO3HAHMS, HCIOJIB3YEMBIMH TIPpH  OHOJOTHYECKHX
HCCJICIOBAHMAX, B TIPOIIECCE BBITIOJIHEHHS jabopatopHoii paboTel «OOHapyKeHHe OEIKOB ¢
MOMOIIbI0 KAa4YeCTBEHHOW peakiuuy». Pa3BUTHE MMO3HABAaTEIBLHOTO HMHTEpeca K H3YUYCHHIO
OMOJIOTHH Ha OCHOBE U3YUYCHHS JOMOTHUTEIBPHOTO MaTeprasa yaeOHuKa.

6. beakn. ®ynkuun 0enkoB. CTpykrypHble O6enku. benku-pepmentsl. TpancrnopTHbie O€NKH.
benku 3amutel u Hanmanenus. CurnanbHbie Oenku. benku-penentopsl. benku, odecneunBaronme
IBIDKEHHE. 3aIlacHbIe OCIIKH.

OnpezneneHre OCHOBOMOJAralOIUX HMOHATHH: CTPYKTYypHbIE O€nkH, OelaKu-(epMEeHTSHI,
TPAHCHOPTHbIE OEJKH, CUTHAJIbHbIE OENKH, OEJIKU 3alUThl U HaNaJeHUs, OEIKU-PEeLenTOopsbl,
Oenku, obecrieunBarole IBU)KEHHUE, 3amacHble Oenku. CamocTosTelbHas MH()OPMAaLMOHHO-
[IO3HABATENbHAS JIEATENBHOCTh C Pa3JIMYHBIMU HMCTOYHUKAMH HHGOPMALUU [0 H3YYEHHUIO
OCTKOB W BBHIMOJHAEMBIX UMM (QYHKIUH, €€ KpUTHYECKas OICHKa M WHTEpIpeTanusl.
®opmupoBaHue COOCTBEHHOM TMO3MLMU IO OTHOLIEHUIO K II0JIydaeMoll OMOI0ruueckoi
uHpopmanuu. Pa3BuTHe TO3HABAaTENFHOTO WHTEpPECAa MpPH M3YYCHUU JIOTIOJHUTEIHLHOTO
MaTepuaia yueOHUKa.

7.®epMeHTHI — OMOJIOTHMYECKHE KATAJIM3aTOPbl. MeXaHu3M AeWCTBHA KaTa- JHM3aTOpPOB B
XUMHUYECKHX peakuusx. OHeprus aktuBaiuu. CrTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTD,
cyocrpatHas cneuuduuHoctb. Kodepmentel. Otauuuss (QepMEHTOB OT XMMHUYECKHX
KaTaJIn3aTopoB. benku-akTuBaTOps! ¥ OENKU-UHTUOUTOPBI.

OmnpeneneHre OCHOBOIOJNATAIONINX TMOHATUN: SHEPrus akTUBAl[MM, AKTUBHBIM LEHTP,
cyOcTpatHas crneuuUYHOCTh, KO(EpPMEHTHI, O€IKU-aKTUBATOPbl M  OEIKU-UHTHOUTOPHI.
[IponykTrBHOE OOIIEHNE U B3aUMOJIEHCTBUE B IIPOLECCE COBMECTHON Y4eOHOM NEesATENIbHOCTH C
y4€TOM IMO3ULUN JAPYTUX YUYaCTHUKOB AESITEIBHOCTU NPU OOCYKIEHUU OTIMYUN (PEPMEHTOB OT
XUMHUYECKHUX KaTaJIn3aTOPOB, BIUSHUSA KPUTHUUECKOTO MOBBILIEHUS TEMIIEPATYPHI TENA YEI0BEKA
Ha aKTUBHOCTH (hepMeHTOB. OBajieHue METOJaMU HAayYyHOT'O MO3HAHMs, MCIOJIb3YEMbIMH IpPU
OMOJIOTHYECKUX HCCIIEOBAaHMIX, IPU BBIIOJIHEHUHU JabopaTopHoil paboThl «KaTamuTuueckas
aKTUBHOCTh (DepMEHTOB (Ha MpuMepe ammuiiasbl)». PazBuTue yMeHUS OOBACHATH PE3yNbTaThl
OMOJOTUYECKUX IKCIIEPUMEHTOB.

8. O6o6marommii ypok. CaMoCTOSTENBbHBIN KOHTPOJIb U KOPPEKIUs Y4eOHOM NeATelbHOCTH C
HCIIOJIB30BAHUEM BCEX BO3MOXKHBIX PECYpCOB I JOCTMIKCHHA ITOCTABJIICHHBIX HCJ’ICfI n
peanu3aly IJIaHOB JAEATENbHOCTU. JIeMOHCTpallusi HABBIKOB I103HABATEIbHOM pedIeKCHH.
[IpoxykTuBHOE OOILIIEHHE U B3aUMOJICHCTBHE B POIIECCE COBMECTHOM y4eOHOM AeATeNbHOCTH C
y4€TOM MO3MLIMHA JIPYIMX YYAaCTHUKOB IESATENBbHOCTU. JIEeMOHCTpauus BIAACHMS SI3bIKOBBIMU
CpeACcTBaMH. YBEPEHHOE M0JIb30BaHHE OMOJIOrMYECKONH TEPMUHOJIOTHEN B Ipeesiax u3y4eHHOTro
MaTepHaa TEMBI.



9. HykieunoBbie kucioTol: JIHK u PHK. Ocobennoctu crpoenus u pynkmuu. Hykneorus.
[Ipunnun xkommiementapHoctu. Permukarnusa JITHK. Ponk HyKIIEMHOBBIX KUCJIOT B peaIM3aliK
HacleICTBeHHOH nHpopmarin. ['en.

Onpenenenue OCHOBOIIOJIAr arOIINX IIOHATUI: HYKJICUHOBBIC KHUCJIOTHI,
JIe30KCUPUOOHYKJICUHOBAsT KUCIIOTA, PHOOHYKJICHMHOBAs KUCJIOTA, HYKJICOTH[, MPUHIIHII
KOMILIEMEHTAapHOCTH, TeH. [IpoaykTuBHOE 00IIeHNe U B3aUMOAEHCTBHUE B ITPOLIECCE COBMECTHOM
y4eOHOIl 1eATeIbHOCTH C YYETOM MO3ULMHA JPYTrUX YYACTHUKOB AEATEIbHOCTU IIPU 00CYXKAECHUU
CTpOE€HUs W (YHKUMH HYKJIEHMHOBBIX KHCJIOT. PemeHue OHONOrMUecKHX 3ajad B LEJAX
noarotoBku k EI'D. Pa3zBuTHe mo3HaBaTeNbHOIO MHTEpEca K M3y4EHHIO OHMOJIOTMM B IIpolecce
M3Y4EHHUS JOTIOJIHUTEIBHOIO MaTepraia yueOHuKa.

10. AT® u apyrue HykJjeoTuabl.Buramunsl. Pons HyKII€OTHIOB B 0OMEHE BEILECTB.
ATO®. I'maponus. Makposprudeckue cBsizu. AT® kak yHHBEpCAJIbHBIN aKKyMYJISATOP 3HEPTHUU.
MHoroo6pa3ue MOHOHYKJIEOTUIOB KJIETKU. BUTaMUHBI.

Onpenenenne ocHoBonoaraomux NoHATHH: AT®, ruaponus, Makpo3prudecKue CBs3H,
BuTaMuHbl. [IpogykTuBHOE OOLIEeHHE W B3aUMOJIEHCTBHE B IPOLIECCE COBMECTHOW Yy4eOHOM
NESITEeAbHOCTH C Y4ETOM TMO3ULMH JPYrHX YYacTHUKOB JAEATENbHOCTU MpU OOCYKICHUU
BOIPOCOB 00€CHeueHUs] 4YeJIOBEKOM CBOUX HOTpPeOHOCTE B SHEPrMM U BUTAMHUHAX.
CamocrosTenpHass ~ MH()OPMAIMOHHO-TIO3HABATENbHAS ~ JIGATENIBHOCTE  C  Pa3IUYHBIMU
UCTOYHHKAMU WH(POpPMAIMK O PO HYKJICOTHIOB U BUTAMHHOB B OCYIIECTBJICHHUHU IPOLECCOB
KU3HEJEATEIIbHOCTH, €€ KPUTHUECKas OLlEHKa U MHTepuperauus. @opMupoBaHUEe COOCTBEHHOMN
MO3UIMH IO OTHOLLEHUIO K OMOJIOrMuecKoil nH(popMaluu, Ioay4yaeMoi U3 Pa3HbIX HCTOYHUKOB.
Hcnonb3oBanue  cpenctB  MKT  ang moaroroBku — cooOlieHuil,  MOAKPEIIEHHBIX
MyJIbTUMEAMANIPE3CHTAMAMU. Pa3BuTHE 1M0O3HABATEIbHOIO MHTEpeca K M3Y4YEHUIO OMOJIOTHH B
npoliecce U3y4eHus JONOIHUTEIBHOTO MaTepuana yueOHuKa.

11. Bupycbl — HekJeTo4Hasi popMa ku3HM. MHoroo6pasue BUpycoB. JKU3HEHHbIE ITUKIIBI
BUpycoB. [Ipoduiaktuka BUpycHbIX 3a0oieBaHuil. Bakiuna. HanorexHonmoruu B Ounosioruu.
PerpoBupychl — HapymuTea OCHOBHOIO IIPaBUiIa MOJIEKYJIIPHOW OMOJIOTHY.

OnpeneneHne OCHOBOMOJAralwolUX MOHATHH: BUpychl, BakiuHa. IIpogykruBHOE
oOlieHre W B3aUMOJECIHCTBHE B MPOILIECCE COBMECTHOM Yy4eOHOM NeATeNbHOCTU C Y4YETOM
NO3ULMN JPYTUX YYaCTHUKOB JEATEIBHOCTH HpU OOCYXIEHMHM NpOOIEeMbl MPOUCXOXKIAECHUSL
BUPYCOB M IIPUYMH, HA OCHOBAHMM KOTOPBIX HX OTHOCAT K JKMUBBIM OpraHHM3MaM.
CamocrosarenbHas  MH()OPMAIMOHHO-TIO3HABATENbHAS ~ JIEATENIBHOCTE  C  Pa3IUYHBIMU
UCTOYHHKAaMU MH(OpManuu o BUpycaX M UX KU3HEHHBIX LIMKIAaX, €€ KpUTUYEecKas OIICHKAa U
uHTeprpetanus. OopmMupoBaHHe COOCTBEHHOM IMO3UIMU IO OTHOLIEHUIO K OHOJIOrHYecKoit
uH(pOpMallny, MOIy4aeMOll U3 pa3HbIX UCTOYHHMKOB. PernieHne OMONIOrMUecKHX 3a7ad B LIEAX
noarotoBku K EI'D. Pa3zBuTre mo3HaBaTelbHOTO MHTEpECca K M3YYCHHIO OMOJIOTHH B TIpoliecce
M3YYEHHUS JOTOJHUTEIBHOIO MaTepraia yueOHuKa.

12. O6o0marommii ypok.CaMOCTOSATEIbHBIA KOHTPOJIb U KOPPEKLUs Y4eOHOU AEATENbHOCTHU C
MCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYpCOB U1 JIOCTH)KEHHUS IIOCTABJIEHHBIX LEIEH U
peanu3alyy IJIaHOB JeSITEIbHOCTH. JleMOHCTpalMs HaBBIKOB I103HABATENbHON pediexcu.
[IponykTuBHOE OOIIIEHNE ¥ B3aUMOJICHCTBUE B TIPOIIECCE COBMECTHON YUEOHOU ACSATEIHPHOCTU C
y4€TOM MO3ULMHA JIPYrMX YYaCTHUKOB JESTeNbHOCTU. JIeMOHCTpalus BIAACHUS SI3bIKOBBIMU
CcpencTBaMu. YBEPEHHOE TOJIb30BAHNUE OMOJIOTUYECKONW TEPMHUHOJOTHEH B TIpeIesiax H3y4eHHOU
TEMBI.



Krnerounsrii ypoBens (17 1).

1. Kuerounslii ypoBeHb: o0masi xapakTtepucTtuka. Kierounas Tteopusi. OOmas
XapaKTEPUCTHKA KIETOYHOTO YpOBHs opranu3anuu. O0mue cBeaeHus o kierke. Lluromorus —
HayKa o KieTke. Metozsl n3ydenus kierku. Kiierounas teopust CaMoCTOSATENBHOE ONpPEAEIEHUE
[eJTH Y9eOHOMU JesITeIbHOCTH U COCTaBIICHHUE €€ TUTaHa.

OmnpeneneHne OCHOBOIOJIArAIOIIMX ITOHATHI: LUTOJOTUS, METOIAbl M3YyYEHUS KIIETKH,
yIABTpaleHTpU(PYrupoBaHue, KieTouHas teopusi. [IpogykTuBHOe 00LIEeHNEe U B3aUMOJCHCTBUE B
npolecce COBMECTHOW Y4eOHOM JEsATeIbHOCTH C Y4YETOM MO3MIMH JPYrHX Y4YacTHUKOB
NEeSITEIbHOCTH TPU OOCYXKJEHUU HpoOJeM co3laHus KieTouHol Tteopuu. CamocTrosrenbHas
UH(POPMALIMOHHO-TIO3HABATENbHAS IEITEFHOCTh C PA3IMYHBIMU HCTOUHUKAMH HH(POpMAaIUN 00
OCHOBHBIX 3Talax pa3BUTHUS LUTOJOTUU U e€ MeTonax. PopMupoBaHre COOCTBEHHON MO3MLIUU
[0 OTHOUICHHWIO K OHONOTHYecKOW HWH(POpMAIMK, IOJIy4aeMOi U3 pa3HBIX HCTOYHHUKOB.
Ucnons3oBanne cpeacte MKT  nansg  moaroroBku  WHGOPMAIMOHHOTO — COOOUICHUS U
MyJpTUMEANanpe3eHTanuu. OBlaJeHUEe METOJaMU Hay4YHOrO ITO3HAHUS, MCIIOJIb3YyEMBIMH IIPU
OMOJIOTMYECKUX HCCIIEI0BAaHUSIX, B IPOLECCE BBINOJIHEHUs J1abOopaTOpHbIX paboT «TexHuka
MHUKPOCKONUpOBaHUs» U «CpaBHEHHE CTPOEHMs KJIETOK pPACTEeHHWH, >KUBOTHBIX, I'PHOOB U
OaKkTepuil MOJA MHUKPOCKOIIOM Ha TOTOBBIX MMKpOIIpernaparax M HX onucaHue». Pa3Butue
[IO3HABATEJIbHOIO MHTEpEca K M3YYEHHIO OMOJIOIMM B IPOLECCE U3YYEHHUS JIOMOJHUTEIBHOTO
MaTepuaia yueOHuUKa.

2. Crpoenue kiaerku. Kierounas memOpana. Huromnasma. Kierounblii weHtp.
Hurockener. Ctpoenue kineTku. CXOACTBO NPUHIUIIOB IIOCTPOEHUS KIETKU. OCHOBHBIE YaCTH U
OpraHouipl KieTku, ux GyHkuuu. Kinerounas (miasmarndeckas) MemOpana. Kietounas creHka.
'mukokanuke. DyHKIMM KJIETOUYHOM MeMOpaHbl. OHJIOUMTO3: (ArouuTo3 M MUHOIUTO3.
Penenumsa. [uromnmasma: ruanomnasmMa u  opraHounsl. lLlutockener. Kieroussii wneHTp.
enTpuoinu.

OmnpeneneHre OCHOBONOJATAMOIIMX TOHATUM: KJIETOYHas CTEHKa, TIJIMKOKAJUKC,
SHAOLUMTO3: (AaromuTo3 M MUHOLMTO3, SK30LMTO3, pEUENIus, THajolja3Ma, LHUTOCKENET,
KJIETOYHBIA IIEHTp, LeHTpuonu. lIpoaykTuBHOE OOIEHHME W B3aUMOJEUCTBHE B IIpoLiecce
COBMECTHOM y4eOHO! AEATEIbHOCTU C YUETOM MO3ULIUN IPYTUX YYACTHUKOB JIEATEIbHOCTH MPHU
OOCYXJIEHUU CTPYKTYp KJIETKM M uX ¢yHKuuid. OBiajJeHHe METOAaMU HAay4YHOro MO3HaHH,
UCTIOJIb3YEeMBIMHU NPH OMOJIOTHYECKUX UCCIIEOBAHUAX, B MIPOLIECCE BBIOIHEHUS J1aOOpaTOpHOM
pabotel «HabmroseHue mua3mMonu3a M JIEIUIa3MOJIM3a B KJIETKAaX KOXKUIBI JyKa». Pa3Butue
yMeHUsI OOBSCHATH pe3yJbTaThl OMOJOTHMUECKUX SKCIEPUMEHTOB. Pa3BuTHE MO3HABAaTEIHLHOIO
MHTEepeca K U3Y4EHHI0 OMOJIOTUH B IPOLIECCE N3YUEHHUSI JOTIOTHUTEILHOTO MaTeprasa yueOHuKa.

3. Pu6ocombl. Sapo. Iuaomiazmarudeckasi cerb. OCHOBHBIE YaCTU M OPTaHOUABI KJIETKH, X
¢byukun. Pubocombl. fapo. Snepnas obonouxka. Kapuomnmasma. Xpomartud. SapbIimiku.
I'ucronsl. Xpomocomsl. Kapuotumn. Crpoenne U QyHKIMM XpOMOCOM. DHIOIUIa3MaTHYecKas
CeThb: IEpOXOoBaTas U IMajakas. XpOMOCOMHBIN HA0Op KIETKH (KapHOTHII).

OmnpezneneHue OCHOBONOJAralolMX MOHATHH: sAepHas o000J0YKa, KapHoIUIa3Ma,
XpPOMaTHH, SAPBILKHA, THCTOHBI, XPOMOCOMBI, KapHOTHUI, DJHJIOIUIA3MATUYECKAsl CETh!
HIepoxoBatasi ¥ riajakas, pubocomsl. IIponykTHBHOE OOIEHHE M B3aUMOACHCTBUE B Ipolecce
COBMECTHOM y4eOHOM AeATeNbHOCTU ¢ YYETOM MO3ULMHI APYTUX YYACTHUKOB JESITEIbHOCTH MPU
OOCYXJIEHUN CTPYKTYp KIE€TKM M uxX GyHKuui. Pa3Butue no3HaBaTeIbHOrO MHTEpeca K
U3y4eHHIO OMOJIOTHH B IPOIlecce U3YyUEeHUs JONOIHUTEIBHOTO MaTepuana yueOHuKa.



4. Baxkyosu. Kommiaekce INoabaxu. JInzocombl. OCHOBHBIE YaCTHM W OPTaHOMWABI KJIETKH, UX
¢byaknuu. Kommnexe Tombmxu. Jluzocombl. Bakyomu. TypropHoe pnaBienue. EnuHCTBO
MEMOPAHHBIX CTPYKTYpP KJIETKH.

OnpeneneHre OCHOBONOJATAOINX MOHATUI: KOMIUIEKC ['0JbIKH, TM30COMBI, BaKyoJlH,
Typ- TOopHOE aaBiieHHe. [IpoaykTHBHOE OOIIEHHE W B3aUMOJCHCTBHE B MPOIECCE COBMECTHOM
yueOHOMN eATENBHOCTH C YYETOM MO3UIUI APYTUX YUACTHUKOB JIEATEIBHOCTH MPU 00CYKICHUN
CTpYKTYyp KieTku u ux ¢(ynkuuid. CamocTosaTenbHas WHGOPMAIMOHHO-TIO3HABATEIbHAS
NESTENIbHOCTh C TEKCTOM y4yeOHMKa, e€ aHaiu3 M uHTeprperauus. CpaBHUBaAHUE H3y4aeMBbIX
00bekToB. OBNajieHne METOJIaMU HAyYHOTO MO3HAHHS, HCIOIb3YEMbIMU IMPH OMOIOTHMYECKUX
UCCIICIOBAaHMAX, B TMpOIEcCce BBIMOJHEHHUS JiaboparopHoir pabotel  «lIpurorosnenwue,
paccMaTpuBaHUE U ONKMCAHUE MUKPOIIPENAPATOB KJIETOK pacTeHui». Pa3BuTHe 03HaBaTeIbHOTO
MHTEpeca K U3y4eHHIO OMOJIOTHH B TIPOIIECCe M3YUECHHUS JOTIOTHUTEIBHOTO MaTepralia yaeOHIKa.

5. Muroxonapuu. Ilinacruasl. Opranonas! Aeukenns. Kierounsie Bkiaroyenus. OCHOBHbIE
YacTU ¥ OpraHoufbl KiIeTkH, ux GyHkuuu. Mutoxonapuu. Ilnactunel. OpraHouab! ABUKEHHUS.
Knerounsle BKIIOUEHUS.

OmnpezeneHre OCHOBONOJAralOIUX IOHATUH, XapaKTepPU3YIOIIMX OCOOCHHOCTH CTPOEHUs
MI/ITOXOHIIpI/Iﬁ U IUIaCTUA: KPUCTBI, MATPUKC, TWUJIAKOWIbI, I'paHbl, CTpOMa. OHpCIICJICHI/Ie
TTOHSTHH: opraHonbl ABWIKCHUSA, KICTOYHBIC BKIIOYCHUA. HpOIIYKTI/IBHOG 06HIGHI/IG u
B3aMMOJIEHCTBHE B IPOLECCE COBMECTHON YYEOHOH NEATENbHOCTH C YYETOM MO3MLMM APYrux
YYaCTHUKOB  JIEATENIFHOCTH TpPH OOCYXKIEHHUH KJIETOYHBIX CTPYKTYp. ApryMeHTauus
coOcTBeHHOro MHeHus. OBlajeHHe MeTOJaMM Hay4HOro IIO3HaHUs, HCIOJIb3YeMbIMH IIpU
OMOJIOTHYECKUX  MCCIIEJOBAaHUSAX, B IpOLIECCE  BBINOJIHEHUS J1aOOpaTOpHOH  pabOTHI
«Habmonenne nBMKEHHS LMTOMJIA3Mbl Ha TNpUMepe JHcTa 3joien». Pa3Buthe yMeHUs
OOBSICHATH PE3yNbTaThl OMOJIOTMYECKUX SKCIIEPUMEHTOB. Pa3BuTHE 1M0O3HABaTEIbHOIO MHTEpECa
K M3y4eHHIO OMOJIOTHH B IpOIlecce U3yUeHUs JONOIHUTEIBHOTO MaTepuaa yueOHuKa.

6. OCo0eHHOCTH CTPOEHHS KJIETOK NMPOKAPHOTOB U JIYKApUOTOB. OCOOCHHOCTH CTPOEHUS
KJIETOK MPOKapUOTOB U 3yKapuoToB. Criopsl OakTepuil.

OrmpeziesieHre  OCHOBOTIOJNIATAIONIUX — MOHSTHH: TPOKAPUOTHI, JYKAPUOTHI, CIOPHIL.
[TponykTuBHOE OOIIEHNE W B3aMMOJECHCTBHE B MPOIIECCe COBMECTHON YUeOHOM NEesSTEIbHOCTH C
y4€TOM MO3UIUI JPYTUX YUYaCTHUKOB JIEATEIHHOCTH MPH 00CYKIEHUN OCOOCHHOCTEHN CTPOSHUS
KIETOK TMPOKApUOTOB U dyKapuoToB. CamocrosiTenbHas WHGOPMAIMOHHO-TIO3HABATEIbHAS
NESTENIbHOCTh C Pa3NWYHBIMH  HCTOYHMKaMH HWHGopManud o0 apxesx U IpaBHUiiax
NpOPMIAKTUKH OaKTepUATBHBIX 3a00JIeBaHMM, €€ KpUTHUYecKas OIleHKa W HHTEPIpPETaIs.
®dopMupoBaHUE COOCTBEHHOW TMIO3HWIIMM IO OTHOIIEHHWIO K OWOJOTrHYecKoil uHQopMaiuu,
MoJIydaeMOM W3  pa3HBIX HMCTOYHWUKOB. OBllafiecHHe METOJaMH HAyYHOTO IIO3HAHWUS,
WCITOJIH3YEMBIMH TPH OMOJIOTUUECKUX MCCIIETOBAHUAIX, B TIPOIIECCE BHITIOJIHEHHS J1A0OpaTOPHOU
paboTsl «CpaBHEHHE CTPOEHUS KIETOK PACTCHUM, )KUBOTHBIX, TPHOOB U OaKTepuii».

7. O6o0maromuii ypok. CaMOCTOSTENbHBI KOHTPOJIb U KOPPEKIUs YUeOHON AEATeNbHOCTH C
UCITIOJIb30BAaHUEM BCEX BO3MOXHBIX PECYpPCOB IS JOCTHXKEHHs IIOCTAaBJICHHBIX LeJled |
peanu3anuy IJIAaHOB JESTENbHOCTH. JleMOHCTpamus HaBBIKOB ITO3HABATEIBHON peQIeKcHu.
[IponykTuBHOE 0OOIIIEHNWE M B3aUMOJICHCTBHUE B TIPOIIECCE COBMECTHON YUEOHOU JEATEILHOCTH C
y4€TOM MO3HMIUH JPYrMX YYaCTHUKOB IESTENbHOCTH. J|eMOHCTpaIusl BIaJCHUS S3BIKOBBIMH



cpencTBamMu. YBEpPEHHOE TOJb30BaHUE OMOJIOTUUECKONW TEPMUHOJIOTHEN B MIpEeiiax N3ydeHHOTO
MaTepuaia TEMBI.
8. O0MeH BellecTB U MpeBpalleHne JHEPTruU B KieTke. JKu3HenesarenpHoCTh KiieTkun. OOMeH
BEIIIECTB M MPEBpaIlleHNe YHEPTHH B KJIeTke. MeTabonmu3M: aHaboJIn3M U KaTaboIu3M.
OmnpeneneHre OCHOBOMOJIATAOIINX TOHATHNA: 0OMEH BEIIECTB, SHEPTETUICCKUI OOMEH,
iacTuyeckuit oomeH, meradbonusM. IlpoaykTuBHOe oOIIeHHEe W B3aMMOJCICTBHE B Ipoliecce
COBMECTHOM y4eOHOM IeATeIbHOCTH C YUETOM MO3ULUN IPYTUX YYaCTHUKOB JIEATEIBHOCTH MPH
00CYXXJIEHUH TMPOLIECCOB KU3HEAesATeNbHOCTH KieTku. CamocTosaTenabHas WHGOPMAalUOHHO-
MO3HABATENIbHAS JACSITEIbHOCTh C PA3IMYHBIMU UCTOYHUKAMU HH(OpManu 00 oOMeHe BellecTB
U TPEBpAICHUM HSHEPrUM B KJIETKaX pa3jMYHBIX OpPraHU3MOB, €€ KpPUTHUYECKas OLICHKAa M
uHTepnpetanus. PopmupoBaHne COOCTBEHHOH MO3UIMU IO OTHOIIEHUIO K OHMOJIOTHYECKOMH
uHpOpMALIUK, TOITy4aeMOW W3 pa3HbIX HCTOYHHMKOB. Mcmonp3oBanue cpencts UKT mns
NOJArOTOBKM  MH(POPMALMOHHBIX  COOOIIEHMH M  MyJbTUMeuanpe3eHtrauuid. Pa3Butue
MO3HABATEIILHOTO MHTEpeca K M3YYEHHI0 OMOJIOrMHM B MPOLECCe U3YYEHHUS JTOMOTHUTEIHLHOTO
MaTepuaia yueOHuKa.

9. DHepreTnyeckuii 00MeH B KJeTKe. DHEPreTHUECKUN U IUIACTHYECKHil oOMeH. [ ukonus.
Knerounoe apixanume. Llukn Kpebca. Jlpixarensnas nens. OxkucnutensHoe GpochopunupoBaHue.
CnuproBoe OpokeHue.

OnpezneneHre OCHOBONOJATAIOMIMX IOHATUH: TJIMKOJIN3, KJIETOYHOE JbIXaHWE, IHKII
Kpebca, mprxarenpHas 1ernb, OKHUCIUTENbHOE (GochopunupoBanue. [IponykTuBHOE OOIICHHE U
B3aMMOJICHCTBHE B IPOIECCE COBMECTHOW YYEOHOUN NEATENBHOCTH C YYETOM MO3MIHMHA APYrux
YYaCTHHUKOB JESTEIbHOCTH TNpU OOCYXKIEHUH OCOOEHHOCTeH HSHepreTuyeckoro ooOMeHa B
KJIeTKaxX pa3duuHbIX opraHu3moB. CamocTosTenbHas HH(POPMALMOHHO-TIO3HABATEIbHAS
NESATENIbHOCTh C Pa3IUYHBIMH HCTOYHUKaMU HHpoOpManuy, e€ KpUTHYecKas OIeHKa |
uHTepnpetanus. PopmupoBaHne COOCTBEHHOH MO3UIMU IO OTHOIIEHUIO K OMOIOTHYECKOMH
UHQPOPMAIINH, TTOJTy4aeMOHN U3 pa3HBIX HCTOYHHKOB.

10. Tunbl KJeTOYHOro NMUTAHUA. DPOTOCHMHTE3 U XeMOCHMHTE3. TUIIBI KIETOYHOrO IMHUTAHMA.
ABtoTpodsl u rereporpodsl. Xemocunte3. dotocunrtes. doronus Boabl. Lluxn KanbBuna
OmnpeneneHre OCHOBOIONATAIONINX TOHATUN: THUIBI KIETOUYHOTO TMUTAHUS, aBTOTPOPBI U
rerepoTpodsl, xemMocuHrte3, ¢orocuHTe3. IIpoaykTuBHOE OOIIEHHE U B3aMMOJCHCTBHE B
MpoIecCe COBMECTHOMW Y4eOHOH IEeATeNbHOCTH C YYETOM TMO3WIHHA JAPYTUX YYaCTHUKOB
NEATENIbHOCTH TpU  OOCYKIEHWU THUMOB  KiIeToyHoro mnuTaHus. CamocrosiTenbHas
nH(pOpMaAITMOHHO-TIO3HABATEIbHAS IEATEILHOCTh C PAa3JIMYHBIMA UCTOYHUKAMH WH(OpMAIuu o
mporeccax XeMmMocwHTe3a W (OTOCHHTE3a, e€ KpPUTHYECKas OIeHKa H HWHTEePIpeTaIusl.
®dopMupoBaHUE COOCTBEHHOW TMIO3HWIIMM IO OTHOIIEHHWI0O K OWOJIOTHYecKoi uH(opManuu,
MOJIy4aeMOW W3 pPa3HBIX HCTOYHHKOB. Pa3BUTHE MMO3HABATEIHPHOTO HWHTEpPECa K H3YUYCHUIO
OHMOJIOTUH B TIPOIIECCe U3YUEHHUS JOMOHUTEIHLHOTO MaTeprasa yaeOHuKa.

11. IlnacTuyeckuii oOMeH: OmocuHTe3 OeskoB. ['eH. XpaHeHue, mepefada M peanu3anys
HacJIeCTBeHHOW uH(opManuu B kieTke. ['eHetnueckuit kona. Matpuunbsiii cunTe3. CHHTE3
oenka. Ilomucoma OmpeneneHre OCHOBOTMOJATAIONIUX TMOHSATHN: TEHETHYECKHH KOJ, KOJOH,
AQHTUKOJIOH, TPAHCKPUMIUA, CIUIAMCUHT, MPOMOTOpP, TEPMHHATOP, TPAHCISALHS, CTOM-KOJOH,
nosmmcoMa. [IpoaykTuBHOE OOIIEHHWE M B3aWMOCHCTBHE B TMPOIECCE COBMECTHOW y4eOHOMH
NEATETLHOCTH ¢ Y4YETOM TIO3MIMK JPYIMX YYAaCTHUKOB JEATEIBLHOCTH TP OOCYKICHUHU



OCOOEHHOCTEH TIUIacTUYeckoro oOMeHa B KIETKe Ha mpuMepe OnocuHTe3a OENKOB.
CamocrostenpHass ~ MH(QOPMALMOHHO-TIO3HABATEIbHAS  JEATENIBHOCTE  C  Pa3IUYHBIMU
UCTOYHHKaMU HMH(POpPMAIMM O MEXaHW3Max TMepelayd W pealu3alud HacJeICTBEHHOH
uHpOpMaMM B KIETKe, €€ KpUTHUYECKas OLEHKa U uHTepnperanus. DopMupoBaHue
COOCTBEHHOM MO3UIIMHU 10 OTHOIICHUIO K OMOJIOTHYEeCKON MH(POPMALINH, TTOJIy4aeMON U3 Pa3HbBIX
UCTOYHUKOB.  PemieHne ~ OMOJOrMYeckMX  3ajad,  CBSI3aHHBIX C  ONpEJAEICHUEM
IIOCJIEI0BATENBbHOCTH HYKJIIEHMHOBBIX KHCJIOT W YCTaHOBJICHMEM COOTBETCTBHHM MEXAY HEH U
IIOCJIEI0BATEIBHOCTRI0 AMMHOKHMCIOT B nenTtuie. Pa3BuThe IO3HABaTENBHOIO MHTEpeca K
U3y4eHHIO OMOJIOTHH B IPOLlecce U3YyUeHUs JONOIHUTENBHOIO MaTepuaa yueOHuKa.

12. Peryasiuusi TPAHCKPUNIUM H TPAHCJIAINUM B KJeTKe M oOpranusme. Perymsmus
TPAHCKPHUIILIMA W TPAHCIAIUM B KJIETKe W opraHusme. ['eHomuka. BnusHue HapKOreHHBIX
BEIIECTB Ha TIpolecchl B KieTke OmnpeneneHne OCHOBOMOJAralomuX IOHATHN: OIEPOH,
CTPYKTYpHBIE TE€HBI, MPOMOTOp, ormepaTtop, penpeccop. IlocTpoeHne MeHTaIbHOW KapThl,
OTpakarolllel MOCIe0BaTeNIbHOCTh MPOIECCOB OMOCHHTE3a OeNKka B KIETKE U MEXaHU3MOB UX
perymsauuu. [IpoayktuBHOe 0OIEHHME M B3aMMOJEWUCTBHE B IMPOIECCE COBMECTHOM yueOHOMH
JESATENIbHOCTH C YYETOM MO3UIUI APYTUX YYACTHUKOB JI€ATEIHHOCTH MIPU OOCYKICHUU BIUSHUS
HApPKOT€HHBIX BEIIECTB Ha MPOLIECCHI B KIIETKE.

13. enenue kiaerku. Murto3. Knerounsnii nukin: natepdasa u aeiaeHue. Anonto3. Muros, ero
(a3pl. bruonornueckoe 3HaueHue MuTo3a OIpeseleHue OCHOBOIOJIATAOIUX MOHATHHA: MHTO3,
KU3HEHHBIN UK KJIeTKH, uHTep(daza, npodasa, Metadasa, anadasa, tenodasa, peryrninKamms,
XpOMAaTUAbl, LEHTPOMEPA, BEPETEHO JEJIEHUs, aMUTO3, anonto3. IIpoaykTuBHOe oOIieHue u
B3aMMOJIEIICTBHE B MpPOIIECCE COBMECTHOM y4eOHOM AEATeNbHOCTH C YYETOM MO3ULMHA JAPYTHX
YYaCTHUKOB JIEATEIbHOCTH IpPH OOCYXKJIEHHUH BOIPOCOB MHUTOTHYECKOTO [ENIEHHUS KIETKH.
CamocrosTenbHas  MH()OPMAIMOHHO-TIO3HABATENbHAs ~ JEATENIBHOCTE  C  Pa3IUYHBIMU
UCTOYHUKaMU HUH(OpMau 00 0COOEHHOCTAX KJIETOYHOTO LUKJIA Y Pa3IMUHbIX OPraHU3MOB, €€
KpUTHYECKas OLEHKa U UHTepnperanus. PopMupoBaHue COOCTBEHHOM MO3UIIMU 110 OTHOIIEHUIO
K Ouomnornueckoil uH(pOpManuu, TNOJy4yaeMOM M3 pa3HbIX HCTOYHUKOB. Pa3ButHe
IIO3HABATEJIBHOTO MHTEpeca K M3Y4YEHHUIO OMOJOIMM B INPOLECCE M3Y4YEHUs JOTOIHUTEIIBHOTO
MarepHaia yueOHHKa.

14. Jlenenne kiaerku. Meiio3. [lonoBeie kieTku Melo3, ero MEXaHW3M MU OHOJIOTHYECKOE
3HaueHue. KoHbrorammss xpomMocoM H KpoccuHroep. CoMaTHYeCKHE M TMOJIOBbIE KIIETKH.
I"amerorenes OnpeneneHre OCHOBOIOIATAIOMINX MOHATHM: ME03, KOHBIOTAlUs, KPOCCUHTOBED,
raMeToreHe3, CliepMaToreHes3, ooreHes, (a3pl raMeToreHe3a: pa3MHOXKEHHsI, POCTa, CO3PEBAHUS,
daza QopmupoBaHus, HampaBUTENIbHBIC Tenblla. [locTpoeHHEe MEHTaTbHON KapThl TOHSITHH,
OTpaXKaloIie CYIIHOCTh IOJOBOTO PAa3MHOXKEHHUS OpraHu3MoB. [IpoaykTuBHOE oOIIEeHWE WU
B3aMMOJICHCTBHE B TPOIIECCE COBMECTHON Y4EOHOU NEATENBHOCTH C YYETOM MO3HMIHHA APYTUX
YUaCTHUKOB JICATEIHLHOCTH TPU OOCYXACHHH BOIPOCOB MEHOTHUYECKOTO JEJCHHS KIICTKH.
OBnajgeHue MeToAaMu HAay4yHOIr'O IO3HAHUS B MPOLECCE CPaBHUBAHUS IMPOLIECCOB MUTO3a U
Meiio3a, MPoIecCOB 00pa30BaHUs MYKCKHUX M KEHCKUX TMOJIOBBIX KJIETOK Yy deloBeka. Pa3Burtue
MO3HABATEJIBHOTO MHTEpECca K M3YYCHHIO OMOJIOTHH B IPOIIECCE M3YYCHHS TOTOJHUTEIHLHOTO
MaTepuaia yucOHHKa.



15. O6ob6mawmuii ypok. CaMOCTOATEIbHBINH KOHTPOJIb U KOPPEKIHS YIeOHON NEITeIbHOCTH C
HCIIOJIb3OBAHUECM BCCX BO3MOKHBIX PECYypCOB A MOCTUIKCHHA IMOCTABJICHHBIX ueneﬁ u
peanu3aiy IIaHoB e TeIbHOCTH. JleMOHCTpanys HaBBIKOB ITO3HABATENBbHON peIeKCHH.

16. OGo0mawmmii ypok-koH(pepeHnusi (M0 MTOraM Y4yeOHO-HCC/IeI0BATEIbCKOH M
NMPOEKTHOM JesATeqabHOCTH). [IpogykTHBHOE OOINEHME H B3aUMOJCKHCTBHME B TIpoliecce
COBMECTHON Y4eOHOU IEeSATENbHOCTH C YYETOM MO3HMLMHA APYTUX YYaCTHUKOB JAESITEIHLHOCTH.
CamocTtosTenbHas ~ UHQOPMAIMOHHO-TIO3HABATEIbHAS  JEATEIbHOCTh € Pa3IMYHBIMU
UCTOYHUKaMU uH(popmanuu, e€ KpuUTHYecKas OLeHKa M wuHTepnperanus. DopMupoBaHue
COOCTBEHHOM MO3UIMHU M0 OTHOIICHUIO K OMOJIOTHYeCKOi HH(OpMAIUK, MOTy4aeMOi U3 pa3HbIX
nctoyHuKoB. Mcnonb3oBanue cpencrs UKT B pemeHun KOTHUTHUBHBIX, KOMMYHMKAaTUBHBIX U
OpraHM3alMOHHBIX 3ajad. OBiajeHue METOJaMH HAy4YHOI'O IO3HAaHMs, HCIOJIb3YEMBIMU IIPU
OMOJIOTHYECKUX HCCIIEIOBAaHMSIX, B IPOIECCE BHIMOIHEHUS JabopaTopHbIX pabot. Pasurne
yMEHHsI OOBACHATH PE3yJbTaThl OMOJOTMUECKHUX SKCIEPUMEHTOB. PereHune OHOIOTHYECKHX
3amay. Pa3BuTHe MO3HABATENBLHOTO HMHTEpPECAa K HM3YUEHHUIO OUOJIOTMU B MPOLECCe H3y4YeHUs
JOTIOTHUTEILHOTO MaTepuasna yueOHuKa.

17. Opranmzanusa noaroroBku k EI'D. IlpoayktuBHOe o0lieHHE M B3aUMOJICHCTBUE B
nporecce COBMECTHOW Y4EeOHOW [esTeTbHOCTH C Y4YETOM MO3MIMKA JPYTUX YYaCTHUKOB
nestenbHocTH.  CamocTositenpHass ~ MHGOPMAllMOHHO-TIO3HABAaTeNbHAs  JESTEIBHOCTh  C
pa3IMYHBIMM  HMCTOYHMKAMHM WHpOpManuu, e€ KpUTHYEeCKas OIEeHKa ¥ HMHTEPIPETaIHsl.
dopmupoBaHUEe COOCTBEHHONW NO3MLMH IO OTHOLIEHHIO K OHOJIorHueckoil uHbopMaiuu,
II0JIy4a€MOM M3 pa3HbIX UCTOYHUKOB. Mcnons3oBanue cpencts KT B pemieHnn KOTHUTUBHBIX,
KOMMYHHMKAaTHBHBIX M OpPraHM3alMOHHBIX 3afad. OBlajeHue METOAAMM HAydyHOrO II03HaHUS,
UCTIOJIb3YEMBIMHU ITPU OMOJIOTHUECKUX MCCIEOBAHUAX, B IPOIIECCE BHIMOJIHEHUS J1a00paTOPHBIX
pabot. Pa3Butne ymeHHsI OOBSACHATH pe3yabTaTbl OMOJOIMYECKHX 3KCIIEPUMEHTOB. PemeHue
Ouosorndyeckux 3aaad. Pa3zpurue no3HaBaTeIbHOIO MHTEPECA K U3YUEHHIO OMOJIOTUH B ITPOLIECCE
M3YYEHHUS JOMOJIHUTEIBHOIO MaTepraia yueOHuKa.



Conep:kanue y4eOHOr0 npeamera
buoJiorus.
11 knacc
(34 yaca, 1 yac B Hef1eJ110)

I'naBa 1. Opranu3mennsiii ypoeHs (10 ).

1.0Oprann3meHHblil ypoBeHb: 00111as1 XapaKTepucTHKA. Pa3MHOKeHNe OpraHM3MOB.
Opranu3MeHHBI ypoBeHb: o0mas xapakrepuctuka. OcoOb. XKu3HenesaTensHOCTh OpraHu3Ma.
OcCHOBHBIE TIPOIIECCHI, MTPOUCXOMANINE B OpraHu3Me. PazMHOXKEHHE OpraHM3MOB: Oecrojoe U
nojosoe. ['ametsl. ["ammonHbIi U qunIOWaHBIN HabOpsl XpoMocoM. ['epmadpoanTsl. 3HaUCHHE
pa3HbIX BUJOB pa3MHOXKeHUs. Perymsiuus ¢yHKuui opranuzma, roMeocTas.

CamMocTosTenbHOE OMNpeAesieHuEe el Yy4eOHON MAeATelbHOCTH M COCTaBleHHE e€ IIaHa.
OrnpezesieHe OCHOBOTOJATAIONINX IOHATUNA: 0OCO0b, OECHOJioe U TOJOBOE Pa3MHOXKEHUE,
TalUIOWJIHBIA W JUIUIOWIHBIA  HAOOpBl  XpOMOCOM, TaMeThl, CEMCHHUKH, SIHYHUKH,
repmadpoautu3M. [lponykTuBHOE OOIIEHHME W B3aMMOJEHCTBHE B IMPOIECCE COBMECTHOM
y4eOHO! JIeATENBHOCTH C YYETOM NO3ULUI APYTUX YUACTHUKOB JEATEIBHOCTH MPU 00CYKIECHUU
MPOLIECCOB  JKU3HENEATeNbHOCTH  opranm3moB.  CamocrosTensHas  HWH(OpPMAIMOHHO-
MO3HABaTeNIbHAA JESATENbHOCTh C PAa3IMYHBIMM HMCTOYHUKAMU WHGpOpMalnu, e€ KpuTUdecKas
olleHKa u uHTepnpetanus. DopMupoBaHHe COOCTBEHHOW TMO3UIMU TIO OTHOIICHHIO K
Ouonormueckod  uwHpOpMalnMM, MOTy4aeMOHW M3  pa3HBIX  HCTOYHUKOB.  Pa3BuTHe
MO3HABATEIIFHOTO WHTEpeca K W3YYCHUIO OMOJIOTHH B TPOIECCE WU3YYCHHUS JOTIOTHUTEIHLHOTO
MaTepuaia yueOHuKa.

2.Pa3BuTHE MOJOBBIX KJIeTOK. OMI010TBOPEHHeE.

[lonoBbie kneTku. Pa3BuTue TMONOBBIX KJIETOK. l'aMeToreHe3: OOreHe3, CIEepMaTOreHes.
Hampasutensnbie Tenbua. IlomoBoi mponecc. OmnonoTBOpEeHHE: HAapyXHOE€ U BHYTPEHHEE.
Akpocoma. 3urora.

OnpeneneHne  OCHOBOINOJATAIONIMX — IOHATHI: TaMETOI€HE3, OOIEHE3, CIIEpMaTOrCHES,
HalpaBUTEIbHBIE TENbLA, HApPYXHOE OIUIOJOTBOPEHUE, BHYTPEHHEE OIUIOAOTBOPEHUE,
akpocoma, 3urota. I[IpoaykTuBHOE OOIIEHHE W B3aMMOJCWUCTBHE B TMPOIECCE COBMECTHOM
yueOHON eATENBHOCTH C YUETOM MO3ULUI APYTUX YUACTHUKOB JEATEIBHOCTH MPU 00CYKIECHUN
U3yd4aeMoro marepuana. Pa3BuThe MO3HABaTENbHOTO HMHTEpeca K H3yYeHHI0 OHOJIOTHH B
polecce U3y4eHHs! TOMOTHUTENILHOTO MaTepraia yueOHHKa.

3. UuauBHayabHOE pa3BUTHE OPraHn3MoB. buorenernyeckuii 3aKoH.

WnauBuayanbHoe pa3BuTHE opraHu3ma (oHToreHes). Ilepuonsl oHTOreHe3a. DMOpHOHAIBHOE
pasBuTHe. 3apopblmieBble JHCTKU. IlocTomMOpuoHanmbHOE paszBuTHe. THIBI  OHTOrEHe3a.
buorenetnuecknii 3akoH. [IpuumHBl HapymieHWi pa3BuUTHA. PenponykTHBHOE 310pOBBE;
NOCJEICTBHS BJIMSHUS QJIKOTOJI, HUKOTHMHA, HAPKOTUYECKHX BEIIECTB Ha 3MOpHUOHAIBHOE
pa3BuTHE YenoBeKa. JKU3HEHHBIE UKl PA3HBIX IPYIIT OPTaHU3MOB.

OrnpezesieHre OCHOBOTIOJIATAIONIUX TIOHSITHI: OHTOTE€HE3, (UIoreHe3, SMOPHOHAIBHBINA TIEPHO/I,
noCTAMOPUOHANIBHBIA TIepHOJ, IpobieHue, OnacToMmepsl, OjacTyna, ractpyia, SKTOJIEpMa,



SHTOJIEpMA, Me30jepMa, HeHpyna, HEpBHAs TpyOka, OMoreHeTHYecKwii 3akoH. I[IpomykTuBHOE
oOuieHre W B3aUMOJCICTBHE B IIPOLIECCE COBMECTHOW Y4YEOHOH JEATENBHOCTH C YYETOM
MO3UIUH IPYTUX YYaCTHUKOB JESATEILHOCTH MPH OOCYKICHUH OCOOCHHOCTEH MHINBHTYaTbHOTO
pa3BUTHUS Y Pa3HBIX Ipynn opraHu3moB. CamocTosiTenbHas WH()OPMAIIMOHHO-TIO3HABATEIbHAS
JESATEIIbHOCTh C PA3IUYHBIMU UCTOYHUKAMH MH(POPMAIUH O KU3HEHHBIX [UKIJIAX Pa3HBIX TPYIIT
OpraHU3MOB, €€ KpUTUYECKas OlleHKa U uHTepnpetanus. DopmupoBaHue cOOCTBEHHON MO3ULIUU
0 OTHONICHHIO K OHOJOrMYecKod HHPOpMAIUKM, IOJy4yaeMOW U3 pa3HbIX HCTOYHUKOB.
Ucnonb3zoBanne cpeactB WKT nana moucka ydeOHOM wHGOpMAMM W MOATOTOBKH
MyJIbTUMEAMANIpe3eHTalil. Pa3Butue Mmo3HaBaTENbHOIO WHTEpEca K H3YYEHHIO OHMOJOTHH B
MpoIecce U3yUYSHHS TOTIOTHUTEIIEHOTO MaTepraia yueOHHKa

4. 3aKOHOMEpPHOCTH HacJIeJ0BaHNUs NPU3HAKOB. MoOHOrn0puaHOe CKpeluBaHue.
HacnencTtBeHHOCT M M3MEHYMBOCTD. ['eHeTHKa Kak Hayka. Metoael reHetuku. ['eHeTndeckas
TEPMHMHOJIOTHS. U CUMBOJIMKA. 3aKOHBI HacyiencTBeHHOCTH I'. Menpensa. XpomMocomHasi Teopus
HacseacTBeHHOcTU. Onpenenenue nojua. CIEemIeHHOE ¢ II0JI0OM HacIel0BaHue

OmnpezneneHue OCHOBOIOJATAIOUIMX HOHATUM: I'eH, IeHEeTUKa, TMOpUAM3aLus, YUCTas JHHHUA,
reHoTun,  ¢eHotun, reHo(OHJ, MOHOTMOPHAHOE  CKpEIlMBaHUE,  JOMHHAHTHOCTb,
PEIECCUBHOCTh, paCIIEIUICHHWE, 3aKOH YHUCTOTHI TaMeT. [IpoaykTuBHOE OOIIEHHE W
B3aMMOJIEHCTBHE B IPOLECCE COBMECTHOM Y4YEOHOH NEATENBHOCTH € YYETOM MO3MLMH APYrux
YYaCTHUKOB JESATEIIBHOCTH TNpU OOCYKJIEHUU 3aKOHOMEPHOCTEW HACJIEI0BaHUS IPU3HAKOB.
Pemenune Guonornyeckux (reéHETMYECKMX) 3a/ad Ha MOHOTMOpHIHOE CKpeliuBaHue. PazBurtue
[IO3HABATEJILHOTO MHTEpeca K M3Y4YEHUIO OMOJOrMM B INPOLECCE M3YUYEHHUs OMOJIHUTEIHLHOIO
MarepHaia yueOHHKa.

5. Hemostnoe nomunuposanue. I'eHorun u ¢peHoTun. AHajau3upymouiee CKpeluBaHue.
Henonnoe nomunupoBanue. 'eHoTHN U (heHOTUN. AHATU3UPYIOIIEe CKPEIIMBaHUE.
OmnpeneneHre OCHOBOIOJATAOIIMX IOHATHI: HENOJIHOE JOMUHUPOBAaHUE, AaHAJIU3UPYIOLIEe
ckpentuBanue. [IpoaykTuBHOE OOIIEHUE U B3aMMOJICHCTBHE B MPOIECCE COBMECTHOM yueOHOM
JESATENIbHOCTH C y4Y€TOM TO3MLIMH JAPYyTruX YYaCTHUKOB JESTENbHOCTH MpU 00CYXKIEHUU
3aKOHOMEPHOCTEH HacyieoBaHMs MpHU3HAKOB. Pemenne 6MoOI0rMueckux (FreHeTUYEeCKuX) 3adad
Ha MOHOTMOpHIHOE CKpelIrBaHue. Pa3BuTHe MO3HABaTEILHOTO HHTEpECca K U3yUEHUI0 OMOJIOTHI
B TIpoliecce U3YUeHHUs JOMOIHUTEIBHOTO MaTepuaa yuyeOHuKa.

6.lurndpuaHoe ckpemmBanne. 3aKOH HE3ABUCUMOTI'0 HACJIE0OBAHNS IPU3HAKOB.
JurnbpuaHoe ckpemmuBaHue. 3aKOH HE3aBUCUMOTO HACIeOBaHUS TTPU3HAKOB.

OrpannueHus AEUCTBUS 3aKOHOB MeHaens. Y ClI0BUS BBINOJHEHUS 3aKOHOB MeHaens.
OrnpezenieHre OCHOBOTIONATAIOIINX MOHATHNA: TUTHOPUIHOE CKpeluBaHue, pemérka [lennera,
He3aBUCHMOE HacnenoBaHue. [IponykTuBHOe oOOImIeHHME W B3aMMOJEWCTBHE B MpoIllecce
COBMECTHOU y4eOHOM IeATeIbHOCTH ¢ YIETOM MO3ULUN IPYTUX YIaCTHUKOB JIESATEIHHOCTH MPH
OOCYXXJIEHUM 3aKOHOMEPHOCTEH HaCJIeJOBaHHWS TPU3HAKOB. PemieHne OMOIOTHYECKHX
(reHETHYECKHX) 3a/1a4 Ha TUTHOPHIHOE CKpelluBaHue. Pa3BuTHE MO3HABATEIHLHOTO MHTEpECa K
M3Y4YEHUIO0 OMOJIOTHH B TIPOLIECCE N3YUEHUS JOTIOTHUTEILHOTO MaTepraia yueOHuKa.



7. XpomocoMHasi TeopHsl HacJeACTBeHHOCTH. 3akoH Moprana. ['eHermka moJia.
HacaenoBanmue, cuenjieHHoOe ¢ 1OJIOM.

3akoH Moprana. Kpoccunrosep. XpoMocoMHasl Teopusi Hacle[CTBEHHOCTH. ['eHeTuka mnosa.
Kapuotun. HacnenoBanwue, cuersieHHoe ¢ mojioM. HacnencrBenHbie 3a001€BaHMsI Y€I0BEKA M HX
NpeaynpexaeHne. DTUUECKUE aClIeKThl B 00JIaCTH MEIUIIMHCKON T'€HETUKH.

Omnpenenenre OCHOBOIOJIATAIONIMX TOHSATHI: CIEIUIGHHOE HaclieZjoBaHHe, 3aKoH Moprana,
nepekpécT (KpPOCCHHIOBEP), XPOMOCOMHAs TEOpHUSl HACIEACTBEHHOCTH, ayTOCOMBI, IOJOBBHIE
XPOMOCOMBI, T€TepO- U TOMOTaMETHBIA MOJI, MPU3HAKH, CLEIUJICHHbIE C I0JIOM, TeMO(UINS,
nanbToHu3M. [IponykTuBHOE OOIIEHHE U B3aMMOJEWCTBHE B IPOIECCE COBMECTHOM yueOHOM
JESITeIbHOCTH C YYETOM TMO3WIHMHA JIPYTUX YYaCTHUKOB JAEATENBHOCTH MpH OOCYKICHUU
BOIIPOCOB HCCIICIOBAaHUM HACIEAOBAaHUS MPU3HAKOB Yy 4YEJIOBEKAa M OSTUYECKUX aCIEKTOB B
o0OJactu MCIII/IIIPIHCKOP'I T'€HCTUKU. CamocrosiTenbHas HH(bOpMaIII/IOHHO-H03HaBaT€JII)Ha$I
ACATCIIBHOCTE C PA3JIMYHBIMHU HCTOYHHKAMH I/IH(i)OpMaIII/II/I, B TOM 4YHCJIE C HCIIOJIB30BaHHMECM
cpenctB MKT, e€ kputuueckas omeHka u uHTeprperanus. DopmupoBaHue COOCTBEHHOM
MO3UIMH TI0 OTHOIIEHUIO K Onosornueckoil nHbopMauu, noaydyaeMoi U3 pa3HbIX HCTOUYHUKOB.
Pemenne Ouonornueckux (F€HETHMUECKHUX) 3aJad C YYETOM CIETUIEHHOTO HacleAOBaHUA U
KpoccuHroepa. Pa3BuTue MoO3HaBaTENbHOIO HHTEpeca K HM3YyYEHUIO OMONOTMH B MpOIEcce
M3Yy4YEHUS JOTOJHUTEIHHOTO MaTepraia yueOHuKa.

8.3akoHOMepHOCTH U3MEHYMBOCTH.

3aKOHOMEPHOCTH  M3MEHUMBOCTH. HeHacnencTtBeHHas u3MeHuMBOCTh.  HacienctBeHHast
U3MEHYMBOCTb. MonudukanyonHas U3MeHUuBOCcTh. Monudukanuu. Hopma peakiuu.
KomOuHanMonHas M3MEHYMBOCTb. MyTallMOHHAs WM3MEHYMBOCTb. MyTallMu: TEHHBIE,
XpOMOCOMHBIE, TeHoMHBble. [leneuus. Jymmukanus. [lomumionnus. MyrtareHHble (akTOpBI.
Myranuonnas teopus. ['eHotun u cpena. MyrareHsl, uX BIMSHUE HA OPTraHU3MBI.

Omnpenenenue OCHOBOIIOJIAr AFOIINX MOHATHUN: Mo (UKaIIMOHHAS N3MEHYUBOCTb,
Monu(pUKanMK, HOpPMa  pEaKlUH, KOMOHMHAIIMOHHAs  W3MEHYMBOCTb,  MYTallMOHHAs
U3MEHYUBOCTb, MyTalluu (TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE), JeJelus, IyIUIMKaus,
HOJUIJIONUSI, MyTareHHble (akTopbl, MyTallMOHHas Teopus. llponykTHBHOE OOLIEHHE U
B3aMMOJIEIICTBHE B MpPOIIECCE COBMECTHOM y4eOHOM AEATENbHOCTH C YYETOM MO3ULIMH IPYTUX
YYaCTHHUKOB JEATENIbHOCTH NpPU OOCYXKJEHHUH 3aKOHOMEPHOCTEH H3MEHUYMBOCTU OPTraHU3MOB.
CamocrosTenbHas  MH()OPMAIMOHHO-TIO3HABATENbHAS ~ JIEATENIBHOCTE  C  Pa3IUYHBIMU
MCTOYHUKAMU MH(QOPMAIMK O BIUSHUN MYTareHHbIX (DAKTOPOB HA OPraHU3MBbI, €€ KpUTHYECKast
OolleHKa W wuHTeprpeTanus. PopMHpoOBaHWE COOCTBEHHOW TO3WIMA 10 OTHOIICHUIO K
Ouosornueckoi MHQOpMAIUU, TOJIYyIaeMOl M3 Pa3HBIX UCTOYHUKOB. M crmonp3oBaHME CpeACTB
HKT B pemeHnn KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX U OPraHHU3al[MOHHBIX 3a/1a4, CBSI3aHHBIX C
U3y4EeHUEM M3MEHYUBOCTU OPraHu3MoOB. Pa3BUTHE IO3HABATEIBLHOIO MHTEpPECA K H3YYCHUIO
OMOJIOTHH B MPOLIECCE N3YUEHHSI TOTIOJIHUTENILHOIO MaTepHuaja yueOHHKa.

9. OcHOBHBbIE MeETOAbI CeJEeKUMH PACTEHHH, JKUBOTHBIX U MHKPOOPraHM3MOB.
buorexHogorus.

Homectukanus u cenekuus. Meronsl cenekiuu. Knerounas vHxkeHepus. ['eHHast MHKEHEpHsl.
buorexHonorus, e€ HanmpaBIeHUS U MEPCIIEKTUBBI pa3BUTHA. bro6e30macHOCTb.

Omnpenenenre OCHOBOIOJIATAOIINX MOHITHIA: CENEKIIUs, COPT, TOPOIa, IITaMM, OMOTEXHOJIOTHS,
MyTareHe3, KIJIETOYHAsT WHXKEHEpUs, T€HHAs WHXCHEpHs, TeTepO3uC, WHOPUIUHT, OHOTYyMYC,
KyJbTypa TKaHEHW, KJIOHMPOBAHWUE, CUHTETHYECKHE OPraHU3Mbl, TPAHCT€HHBIE OPraHU3MBI,



o6uobe3omacHocTh. [IpoaykTHBHOE OOIIEHWE M B3aMMOJICHCTBHE B TMPOIECCE COBMECTHOMH
y4eOHOI 1eATeNTPHOCTH C YIETOM MO3UIMNA JPYTrUX YYACTHUKOB ACATEIBHOCTU MPU 00CYKICHUU
npobsieM OWMOTEXHOJOTWH, €€ TepCHeKTHB W JdTHdeckux HopMm. CamocrosTenbHas
I/IHCI)OpMaI_II/IOHHO-HO3HaBaTCHBHa$I JCATCIIBHOCTD C pa3JII/I‘IHBIMI/I NCTOYHUKAMNU I/IH(bOpMaI_[I/II/I (0]
METOAaxX CCJICKINMU U O HaHpaBHeHI/IHX paBBI/ITI/ISI 6I/IOTGXHOJIOFI/II/I, eé KpI/ITI/I'-IGCKaH OIICHKa "
uHTeprpetanus. PopMuUpoBaHUE COOCTBEHHOH IMO3MIMK IO OTHOIICHUIO K OHMOJIOTHMYECKOU
uH(GOpPMAIIMH, TOJIy4aeMOM W3 pa3HBIX HUCTOYHHKOB. Pa3BUTHE MO3HABATEIHLHOIO HHTEpeca K
W3YYCHHUIO OHMOJIOTHUH B TIPOIECCE U3YUCHHS JIOTIOIHUTEILHOTO MaTepralia y4eOHHKa.

O0o01arommii ypok.

CaMOoCTOSATeIbHBIA KOHTPOIb M KOPPEKIHS y4eOHOW NEATEIHbHOCTH C HCIOIh30BAaHHEM BCEX
BO3MOJXHBIX PpPECypCOB JIA AOOCTHXXCHHUA IMOCTABJICHHBIX ueneﬁ n peajln3aluu IIaHOB
JESATSIIbHOCTH. J[eMOHCTpalys HaBBIKOB IMO3HABATEIbHOU pediekcuu. [IpoyKTHBHOE O0IIeHNE
U B3aMMOJICHCTBHE B MPOIECCE COBMECTHOM yUeOHOM ACATEIBHOCTH C YYETOM MO3UIMU JAPYTHX
YYaCTHUKOB JAESITeNbHOCTU. J[eMOHCTpalusi BiIaJeHUSl SI3bIKOBBIMU CpPEICTBAMHU. YBEpPEHHOE
MI0JIb30BaHNE OMOJIOTUYECKOW TEPMUHOJIOTHEH B TIpeieiax N3yYCHHOMN TEMBI.

I'naga II. [TonmynsuinoHHO-BUIOBOM YPOBEHB (8 U).

10.MMonyAsiMOHHO-BU/I0BOI YPOBeHb: 001asi XapaKTepuCcTUKA. Buabl u nonmyasinumu.
[Tonstue o Buae. Kpurepun Buga. [lonynsuuonnas crpykrypa Buzaa. [lonymsauus. [lokazarenun
nonyisiuuid. ['eHeTnyeckas crpykrypa nonyasuuu. CBoHCTBa MOMYJISLUH.

CamMocTosTenbHOE OMNpeAesieHuEe el Y4eOHON MAeATeIbHOCTH M COCTaBleHHE e€ IIaHa.
OnpeneneHne OCHOBOINOJNATalOUIMX IOHATUN: BHJ, KPUTEPUM BHUAA, apeal, IOMmyJsauus,
POXKIa€MOCTb, CMEPTHOCTb, ITOKA3aTE€JIM CTPYKTYpPbl IOMYJALMUH, IIOTHOCTH, YUCICHHOCTD.
[TponykTHBHOE OOLIEHHE U B3aUMOJIEHCTBUE B MPOLIECCE COBMECTHON YyueOHON JIeTENbHOCTH C
y4€TOM MO3MIMH JPYTrUX YYAaCTHUKOB JESATEIBHOCTH TMpPU OOCYXKIEHUH COBPEMEHHBIX
IPEJICTaBICHUA O BUJAE W €ro MOMYJALHUOHHOW CcTpykType. OBlajeHHe MeToJaMH Hay4dHOTro
MO3HAHMS, HUCMHOJIb3YEMbIMU IPU OMOJOTHYECKHX MCCIEI0BAaHUSAX, B IPOLIECCE BBIIOJHEHUS
nabopaTopHOi paboThl «BpIABIEHHE TPUCTIOCOOTICHUN OPraHU3MOB K BIUSHHUIO Pa3IMYHBIX
9KOJIOTHUECKUX (PaKTOPOBY.

11. PazBuTHE DBOJIONUOHHEIX HCH.

Pa3zBuTue SBONMIOLMOHHBIX HJEH, 3BomONMOHHAs Teopuss Yapmsa JlapBuna. CuHTETHUECKas
Tteopust sBomonuu. llomymsuus — odieMeHTapHas eauHMLA HBoJronuH. CBHIETEIHCTBA
ABOJTIOIUH KUBOW MpHpobl. OnpeneneHne OCHOBOMOIATAIOMINX TOHATHI: BOIOUS, TEOPHS
sBomonMK J[apBuHA, ABMXKYIIME CHJIBI 3BOJIOLUMHU (M3MEHYMBOCTh, 0OphOa 3a CyIlecTBOBaHUE,
€CTECTBEHHbI O0TOOp), CHUHTETHUYeCKas Teopusi HsBojouuu. IlpoaykTuBHOE oOIlIEHHE U
B3aMMOJICICTBHE B MPOIECCE COBMECTHON YYEOHOH NEATENbHOCTH C YyU4ETOM MO3ULUN JPYrux
YYaCTHHUKOB JIEATEILHOCTH MPU OOCYKJICHMH OCHOBHBIX MOJO0XKEHUH 3BOJIIOIMOHHON Teopuu Y.
JlapBuHa ¥ TOJOXEHMH  CHHTETHYeCKOH  Teopuu  sBomouuu.  CamocrosTenbHas
UH(POPMALIMOHHO-TIO3HABATENbHASL EATEIbHOCTh C PAa3IMUYHBIMU HCTOYHMKAMU HH(pOpPMAIMU O
pPa3sBUTHM SBOJIIOLIMOHHBIX HJEH, €€ KpUTHYecKas OIleHKa M MHTeprperaius. PopMupoBaHue
COOCTBEHHOW MO3UIIMH IO OTHOIIEHUIO K OMOJIOTHYECKOM HH(POPMAIINH, TTOJTy4aeMOi U3 pa3HbIX
nctouHnkoB. Mcrnonb3oBanue cpeacts KT B pemeHnn KOTHUTHMBHBIX, KOMMYHUKAaTUBHBIX U
OpraHM3aIlMOHHBIX 3a/lad, CBS3aHHBIX ¢ H3ydeHHeM iuyHocTh Y. [lapBuHa Kak y4€HOro-



uccienoparens. Pa3BuTue mMoO3HABaTeNbHOTO MHTEpeca K H3YYEHHIO OWOJIOTMH B Ipolecce
M3Yy4YEHUs JOTOJHUTEIBHOTO MaTeprala yueOHuKa.

12. IBu:Ky1IHe CHIIBI IBOTIONUH, UX BJIUSIHUE HA TeHO(OH MOMYJISTIHH.

JBrkyme cuitbl ((hakTOphI) IBOIIOIHMH, UX BIUSHUE HAa TEHO(DOHT OMYJIISIIH.

OmnpeznencHue  OCHOBOINOJIATAIONIUX — MOHSATHH:  AJIEMEHTapHbIe  (AKTOPHI  JBOJIIOLUU:
MYTaI[HOHHBIN TPOIIECC, MOMYJISIIUOHHBIC BOJIHBI, Ipeli() TEHOB, N30SI,

[TpoxykTHBHOE OOLICHNWE W B3aUMOJICHCTBUE B MPOIIECCE COBMECTHON Y4eOHOMW EsATEIIbHOCTH C
y4€TOM TO3UIMH JAPYruX YYaCTHHKOB JCSATEIBbHOCTH TPU OOCYKIEHUU COBPEMEHHBIX
OpeICTaBICHU O  JABMKYyImmX  cuinax  (dakropax)  aBomonuu.  CaMocTosTenbHas
WH(OPMAIMOHHO-TIO3HABATEIIbHAS JISATEIIBHOCTh C Pa3IMYHBIMU MUCTOYHUKAMU HHpopMammu o0
IBOJIIOIIMOHHBIX  (hakTopax, e€ KpHUTHYEeCKas OICHKa M WHTepnperanus. DopmMupoBaHue
COOCTBEHHO MO3UIIMHU 10 OTHOIICHUIO K OMOJIOTHYECKON MH(DOpMAIUH, MOTy4aeMOi U3 pa3HbIX
UCTOYHUKOB. PerieHne OMONIOTMYECKUX 3a/ad Ha TPUMEHEHHE 3akoHa Xapau—BaitHOepra.
Pa3BuTne T103HABAaTENLHOTO MHTEpECAa K HW3YyYCHHIO OWOJIOTMM B TIpOIleCCe H3YUYCHHS
JIOTIOJTHUTEILHOTO MaTepraia yudcOHuKa.

13. EcTecTBeHHBII 0TOOP KaK (paKTOP IBOTIOIHUH.

EcrecTBenHbIil 0TOOp — Hampasistomuid Gaxkrop 3Bomonnu. GopMBI €CTECTBEHHOTO OTOOpa:
JBYDKYILUH, CTaOWIM3UPYIOUMI U pa3phIBAOMM (qU3pyNTUBHBIN). V3MeHeHust reHooH[a,
BBI3BIBAEMbIE E€CTECTBEHHBIM OTOOpOM. AJanTalMi KakK pe3yiabTaT JeHCTBHUS €CTECTBEHHOI'O
otbopa.

OmnpezneneHre OCHOBOIOJATAIOMIMX TMOHATHH: (OPMBI €CTECTBEHHOTO OTOOpa: ABMXKYIIMMA,
CTaOWIM3HUPYIOIIMUNA,  IU3pYNTHUBHBIA  (paspbiBaromuii). IlponykTuBHOE — oOmieHue u
B3aMMOJICHCTBHE B MPOIECCE COBMECTHOM Y4EOHOH NEATENBHOCTH C YYETOM MO3MLMH APYrux
YYaCTHUKOB JAESITEIBHOCTH NpPU OOCYKJIEHUU BIMSHHUSI €CTECTBEHHOrOo OTOOpa Ha TeHO(OH]
nomynsiuuid. Pa3BuTie no3HaBaTenbHOr0 MHTEpECA K U3YUEHHIO OMOJIOTHH B IPOLECCE U3yUEHUs
JIOTIOTHUTEIBHOTO MaTepuasa yueOHuKa.

14. Mukpo3BoJIOLHS M MAKPOIBOJIIOLUS.

MuKpO3BOIIOLHS U MaKpodBoIIONMs. Hanpasienus sBosonuu.

OmnpeneneHre OCHOBOTIONATAOIINX TTOHSATHIA: MaKPOJBOJIONNSI, MUKPOIBOJIIOIHS, TUBEPTEHIIHS,
penpoAyKTHBHAs  M30JALMs,  BUAooOpa3oBaHue  (reorpaduyeckoe,  SKOJIOTHYECKOE),
koHBepreHuus. [IpoaykTuBHoe oOieHHEe U B3aUMOJICHCTBHE B MPOLECCE COBMECTHOM yueOHOit
JESATENIbHOCTH C Y4€TOM TO3MIMM JAPYrUX YYaCTHUKOB JESTENbHOCTH MNpU 0O0CYXKIEHUU
IPOIIECCOB MaKpo- U MHUKpo3BoNoLUH. CamMocTosATeNbHAs HH(POPMALMOHHO-TI03HABATEIbHAS
JeSITeIbHOCTh C PA3IMYHBIMM HCTOYHHMKAMU HHGpoOpManuu o ¢opmax BUA00Opa3oBaHUs, €€
KpUTHYECKas OlleHKa 1 uHTeprperanus. @opMupoBaHre cOOCTBEHHON MO3UIIUMHU MO OTHOIIEHUIO
K Ouojoruueckod uHPOpMalMU, TOIy4aeMOH U3 pa3HbIX MCTOYHHMKOB. PasButue
IIO3HABATEJILHOTO MHTEpeca K M3Y4YEHUIO OMOJOIMM B MPOLECCE M3YUEHHs JONOJIHUTEIBHOIO
MaTepuaia yucOHHKa.



15. HanpagJieHus1 3BOJIIOIUH.

HanpaBnenuss MakposBOMIOIMU: OHONIOTHYECKHE mporpecc u perpecc. Ilytu moctmxenus
OuosIorNYecKoro nporpecca: apoMopo3, HAN0AAANTANA, AeTCHEPALIUS.

OmnpeneneHre OCHOBONOJATAIOIIMX MOHATUH: HANpPaBICHUS OJBOJIONMU: OWOIIOTHYECKUI
nporpecc, OMoIOruYecKuii perpecc, apomopdo3, nanoaaantanus, neresepanus. [lpogykTusHoe
oOIIeHne W B3aWMOJICHICTBHE B IPOLIECCE COBMECTHON Y4YeOHOH [eATeNBHOCTH C Y4ETOM
HNO3ULMH JAPYrMX YYaCTHMKOB JESITEIbHOCTH IpPH OOCYXIEHUH HAIpPaBICHUN HBOJIOLMH.
CamocrosrenbHas  MH()OPMALMOHHO-NIO3HABATENbHAs ~ JEATENIIBHOCTh  C  Pa3IUYHBIMU
UCTOYHUKAMU MH(OpPMalMM O J10Ka3aTeNbCTBaX OJBOJIIOLMH, €€ KpUTHYECKas OLEHKa U
uHTepnpetanus. PopmupoBaHne COOCTBEHHOH MMO3UIMU 1O OTHOLICHUIO K OHOJOTHYECKOU
uHpOpMaLKK, MOJTy4aeMOi U3 pa3HbIX ucTouyHHKOB. Mcnonb3oBanue cpencts UKT B pemenun
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OpPraHU3allMOHHBIX 33/a4, CBS3aHHBIX C H3yYEHUEM
OCHOBHBIX HAIIpaBJICHUN 53BOJIOLMHU. Pa3BuTHe I03HABaTEIBHOIO MHTEPECA K H3YYECHHIO
OMOJIOTHH B MPOLIECCE U3YUEHHsI TOTIOJIHUTENILHOIO MaTepHuasa yueOHHKa.

16.JIpununnel ki1accupukanuu. Cucremaruka.

MHoroo6pa3ue OpraHu3MoOB Kak pe3ynbTaT »HBomonuu. [lpuHnunel  kiaccudukanuu.
CucremaTuka.

OrmpeziesieHe  OCHOBOIIOJIATAIONIUX —TOHATHUM: CHUCTEMaTHKa, OWHOMHUHAJIILHOE Ha3BaHMHE,
CHUCTEMAaTUYECKUE KATEerOpUU: THI, OTIEJ], KJIAcC, OTPAM, IMOPSIAOK, CEMEHCTBO, PO, BH]I.
[TponykTBHOE OOIIEHNE U B3aMMOJCHCTBHE B MPOIIECCE COBMECTHOI yueOHOM AESITEeTbHOCTHU C
yu4€TOM TMO3MIUKA JAPYTUX YYACTHUKOB JEATENBHOCTH TMPH OOCYXACHUHM TPHUHIIUIIOB
KJIacCU(UKAllMKU OpPraHW3MOB. Pa3zBuTHe MO3HABATENHFHOTO MHTEpEca K M3YYECHHUIO OMOJOTHU B
Ipolecce U3y4eHHs TOTOTHUTENBHOTO MaTepraia yueOHHKa.

O6o0maruuii ypok.

CaMocCTOSITETbHBIN KOHTPOJIb U KOPPEKIUs yu4eOHOH NeATeTbHOCTH C HWCIOIh30BAaHUEM BCEX
BO3MOJXHBIX PpPECYypCOB JIA AOOCTHXXCHUSA IMOCTABJICHHBIX ueneﬁ n peain3alyvu IUIAaHOB
JeSATSIIbHOCTH. JIeMOHCTpaIvsl HaBBIKOB TTO3HABATEIbLHOHN peduiekcuu. [IpoaykTuBHOE O0IIeHNE
U B3aUMOJICHCTBUE B MPOLIECCE COBMECTHOW y4EOHOMN NEATETHHOCTH C YUETOM MO3UIMHA APYTUX
YUaCTHUKOB JIEATEIBHOCTU. J[eMOHCTpalusi BIaJeHUS S3bIKOBBIMU CPEICTBAMHU. YBEpEHHOE
MOJIb30BaHNE OMOJIOTHYECKON TEPMUHOIIOTHEH B TIpe/iesiaX H3yuYeHHOM TEMBI.

I'naBa III. DxocucTeMHubIit ypoBeHb (8 1).

17. JxocucTeMHBI YpOBeHb: o0masi xapakrepuctuka. Cpexa o0MTaHUSI OPraHM3MOB.
Jkojiornyeckre GakTopbl M UX BJIUSAHUE HA OPraHu3Mbl. TOJIePaHTHOCTH U aJanTALMS.
DKOCHUCTEMHBIH  YpOBEHb: o0O0Immas xapakrepuctuka. Cpema oOWTaHUS  OPraHU3MOB.
Dkonorudeckue (GakTOphl W HMX BIUSHUE HA OPraHu3Mbl. TONEpaHTHOCTh W aJanTalus.
[IpucnocobneHnss OpraHu3MoB K JEHCTBUIO IKOJIOTUYECKUX (PaKTOPOB.

CaMocTosTeIbHOE OMpeAeNieHuEe e Yy4eOHON MAeaTeIhbHOCTH W COCTaBJIeHHE €€ TIIaHa.
OmnpeneneHre OCHOBOMOJATAIOIIMX TOHATUH: cpeda OOWTaHUSA, HKOJIOTUYECKHE (aKTOPbI
(abuoTmyeckue, OMOTHYECKHUE, AHTPOIMOTCHHBIC, JHUMHUTHUPYIOIIUE), TOJIEPAHTHOCTh, 3aKOH
MUHUMYMa, IPaBUIIO TOJIEPAHTHOCTH, afanTaius. [IpoxykTuBHOE 001IIEHNE U B3aUMOJICHCTBUE B
MPOIIECCE COBMECTHOM Y4YeOHOW [EeATETbHOCTH C YYETOM TO3WIMNA APYTHMX YYaCTHUKOB



NESITEAbHOCTH MpHU  OOCYXKIEHUM BIUSHHUS OSKOJIOTMYECKHX (DAKTOPOB HAa OPraHU3MBI.
CamocrosrenbHass  MH()OPMAIMOHHO-TIO3HABATENbHAS  JIGATEIBHOCTh  C  PAa3IUYHBIMU
UCTOYHHKAMU HWHPOPMALUKM O TPUCIOCOOJICHUS X OpPraHU3MOB K JICHCTBHIO Pa3IHYHBIX
IKOJIOTHUECKUX (PAKTOpOB, €€ KpUTHUECKash OleHKa W uHTepnperanus. DopmupoBaHue
COOCTBEHHOM MO3UIMHU M0 OTHOIICHUIO K OMOJIOTHYeCKOi HH(OpMAIUK, MOTy4aeMOi U3 pa3HbIX
UCTOYHUKOB. Pa3BuTHEe IO3HAaBaTENLHOIO MHTEpeca K M3Y4YEHHIO OHOJOrMM B Ipolecce
U3y4EeHMsI JOTIOJIHUTEILHOIO MaTepraia yueOHUKa.

18. Dkosnornueckne coodmecrsa.

Knaccudukanuss sxocucreM. buoreornenos. HcCKycCTBEHHBIE SKOCHCTEMBL. DKOCHCTEMBI
ropogoB. [lumeBbie cBs3u B 3kocucreMe. IIpocTpaHcTBeHHast CTPYKTypa 3KOCHUCTEMBI.
PazHooOpasue skocucteM. BzauMoOTHOIIEHHS NONYJISIUMHA pPa3sHBIX BUIOB B HKOCHUCTEME.
KpyroBopot BemecTB 1 MOTOK HEPTUM B IKOCUCTEME. Y CTOMYMBOCTh U JMHAMHUKA 3KOCHUCTEM.
[TocnencTust BIUSHUS 1€ATEILHOCTH Y€I0BeKa Ha 3kocucTeMbl. CoxpaHeHne 6Mopa3Hoo0pasus
KaK OCHOBA YCTOMUMBOCTU 3KOCUCTEMBI.

OmnpeneneHre  OCHOBOIOJIATAIONIMX — IMOHATHH: OWOTHYecKoe coodmecTBo  (OmoleHo3),
IKOCHCTEMa, OMOTeoneHO03, OHMOTON, WCKYCCTBEHHBIE (AHTPOIOTEHHBIE) AIKOCHUCTEMBI:
arpoOHOIEHO3, JKOCHUCTeMa Topona, Tropoxackod manmamadr. IlpoaykTuBHOE oO0ImEHHE U
B3aMMOJIEHCTBHE B IPOLECCE COBMECTHOM Y4EOHOH NEATENBHOCTH € YYETOM MO3MLMH APYrux
YYaCTHHUKOB JCATCIBHOCTU IIPpH CpaBHHUBAHWUHW C€CTCCTBCHHBIX H HCKYCCTBCHHBIX 3KOCHUCTEM,
npobnem 3arpsisHeHus atMmocdepbl. CamocTosiTenbHas HMH()OPMALMOHHO-TIO3HABATEIbHAS
NEeSITeIbHOCTh C PA3JIMYHBIMU UCTOYHUKAMHU MH(OpMAIMKM 00 SKOJOTHYECKUX COO0OIIecTBax, eé
KpUTHYeCKas OlleHKa M uHTeprperanus. @opMupoBaHre cOOCTBEHHON MO3UIIUU MO OTHOIIEHUIO
K Ouojoruueckod uHPOpMalLMM, TOITy4aeMOW U3 pa3HbIX HMCTOYHUKOB. Pa3ButHe
MI03HABATEIEHOTO MHTEpeca K M3YYCHHIO OMOJOTMH B TPOLECCE M3YYCHHUS OMOIHUTEIHLHOTO
MaTepuaia yueOHuKa.

19. Buabl B3aMMOOTHOLIEHUI OPraHM3MOB B JKOCHCTeMe. JKOJIOrn4ecKkasi HMuIa.
DKOJIOTUYECKHE B3aUMOJAEWUCTBUS OPraHW3MOB B AIKOCHCTEME. DKOJOTMYecKas HUIlA. 3aKOH
KOHKYPEHTHOT'O HCKJIIOUEHUSI.

OnpeneneHre  OCHOBOIIOJIAralOIIMX — MOHATHM:  HeWTpanu3Mm, cuUMOMO3  (MyTyaiusM,
IPOTOKOONEpalys, KOMMEHCAIU3M, HaxJIeOHMYeCTBO, KBAapTHUPAHTCTBO,  Iapa3uTHU3M),
XHUIIHUYECTBO, AHTUOMO3 (aMEHCaIM3M, aJJIeNoNaTusi, KOHKYpPEHIHs), TEePPUTOPHUATIBHOCTD,
9KOJIOTMYECKass HUINA, 3aKOH KOHKYPEHTHOTo HWCKIo4YeHus. IIpoaykTuBHOe oOLIeHHe U
B3aMMOJICIICTBHE B MPOIIECCE COBMECTHOM y4eOHOW AEATENbHOCTH C YYETOM MO3ULIMN IPYTUX
YYaCTHUKOB JIETEBHOCTH TpU OOCYKJIEHUHM THUIOB B3aMMOOTHOIIEHUH OpPraHU3MOB B
skocuctemax. OBiajieHue MeToJaMi HayqHOT'O [TO3HAHUS, UCIIOIb3YEMbIMU IIPU OMOJIOTHYECKUX
HCCJIEIOBAaHMSIX, B IMPOLIECCE BBIMNOJIHEHUS JabopaTopHOil paboThl «M3ydeHne sKoIoruueckoit
HUIIM y pa3HbIX BUJIOB pacTeHHil». Pa3BuTHe ymMeHUs OOBSACHATH Pe3yJabTaThl OMOJIIOTMYECKUX
JKCIIEPUMEHTOB. Pa3BuTHE MMO3HABaTENbHOIO HMHTEpEca K H3Yy4EHHI0 OMOJIOTMHM B Ipoliecce
U3y4YEHHsI JOTIOJIHUTENILHOTO MaTeprania yueOHUKa.

20. BuoBasi 1 IPOCTPAHCTBEHHAS CTPYKTYPbI IKOCHCTEMBI.
BunoBas u nmpocTpaHCTBEHHAs CTPYKTYPBI 9KOCUCTEMBL. Tpodudeckas CTpyKTypa 3KOCUCTEMBI.



OnpeneneHne OCHOBOMOJATalOUIMX IOHATHI: BUAOBas CTPYKTypa, IPOCTPAHCTBEHHAs
CTpYyKTypa cooOmiectBa, Tpoduueckas CTpyKTypa, MUILEBasi IIeTb, NMHUIIEBasi CETh, APYCHOCTH,
aBTOTPOQBI, TeTepOTPODBI, MPOAYIIEHTHI, KOHCYMEHTBI, PEAYLICHTHI.

[IpoxykTuBHOE OOILIECHHE M B3aUMOJICHCTBHE B MIPOIIECCE COBMECTHOW YUeOHOW EATEIbHOCTHU C
y4€TOM MO3MIMK JPYTrUX YYaCTHHKOB JEATEIBHOCTH NMPHU OOCYXKIECHHH PA3IMYHBIX CTPYKTYP
skocucteMm. OBiajieHue METO/aMU HAYYHOTO MO3HAHUS, HCIOIb3yEMbIMU MPU OMOJOTHYECKHUX
HCCJIEIOBAHMSIX, B MIPOLIECCE BBIMOIHEHUS J1abopaTopHOi paboThl «OnrcaHne 3KOCUCTEM CBOEH
MECTHOCTH». Pa3BuTHE MO3HABATEIBLHOTO HWHTEpeca K H3YYCHHIO OHOJIOTMM B IpOLEcce
M3YYEHHUS JOMOJHUTEIBHOIO MaTepraia yueOHuKa.

21. IIumeBble CBSI3M B YKOCHCTEME.

OOMeH BelecTBOM M dHEprueu B skocucreMe. [lumieBsie cBsi3u B 3KOCUCTEME. THUIBI MHUIIEBBIX
uenei. [IpaBuiio 3K0a0ruuecKon mupaMuabl.

OrnpezieliecHHe OCHOBOIIOJIATAIONIMX TMOHATHH: TMHINEBas II€Nb. JETPUTHAs, MACTOMWIIHAS;
nupaMua: 4yucell, OMOMacc, SHEPruu; MPaBHIIO HKOJOTHMUYecKoi mupamujibl. [IpomaykTuBHOE
oOmieHre W B3aMMOJICHCTBHE B MPOILIECCE COBMECTHOW Y4YeOHOH IEeSATENbHOCTH C Y4ETOM
MO3UILIMKA APYTUX YYACTHUKOB JESITEIBLHOCTH NMPU OOCYKJIECHUU MHUIIEBBIX CBSI3€U B Pa3IMUHBIX
skocucremax.  CamocrosiTenbHass ~ MHQOPMAIMOHHO-TIO3HABATEIbHAS  JICATEIBHOCTh  C
Pa3IUYHBIMU HCTOYHHKaMH HWH(opMamuu 00 OCOOCHHOCTSX IHINEBBIX CBSI3CH B Pa3IMYHBIX
IKOCHCTeMax, ©€ KpHUTHUYeCKas OICHKa M uHTeprperanus. DopMuUpoBaHUE COOCTBEHHOMN
MO3UIMH TI0 OTHOILIEHUIO K OHonornyeckoil nHpopManuu, NoaIy4yaeMoil U3 pa3HbIX UCTOYHUKOB.
Ucnons3zoBanue cpeactB WMKT B pemieHUM  KOTHUTUBHBIX, KOMMYHHMKAaTHBHBIX U
OpraHM3aIlMOHHBIX 3a7ad. PemieHne OMOMOTMYECKHX 3a7ad HA NPUMEHEHHE JKOJOTHYECKHX
3aKOHOMEpHOCTeH (TpaBui). Pa3BuTre MO3HABATENHHOIO HHTEpPECAa K H3yYEHHUIO OUOJIOTHH B
polecce U3y4eHHs TOTOTHUTENBHOTO MaTepraia yueOHHKa.

22. KpyroBopor BeuiecTB U NMpeBpaiieHue JHePruu B IKOCHCTEMe.

[ToToku sHepruu u BemiecTBa B 3kocucreMax. OCOOEHHOCTH MEPEHOCAa SHEPTUU B HKOCHCTEME.
KpyroBopot BenecTB U NpEBpALLIEHUE SHEPTUH B IKOCUCTEME.

OmnpezneneHue OCHOBOIIOJIATAIOLIMX MOHATHI: IOTOK: BEILIECTBA, HHEPIrUU; OHOTEHHbIE
3JIEMEHTHI, MaKpOTpOo(HBIE BEIIeCTBAa, MUKPOTpo(dHbIe BemiecTBa. [IponykTuBHOE OOIIEHUE U
B3aMMOJICICTBHE B MpPOIIECCE COBMECTHOM y4eOHOW AEATENbHOCTH C YYETOM MO3ULIMU IPYTUX
YYaCTHUKOB JIEATEIbHOCTU MPU 0O0CYXJAECHUH KPYroBOPOTA BEILECTB M MPEBPALLEHUS SHEPTUU B
JKOocUCcTeMax. Pa3BHTHe MO3HABaTEIbHOIO HWHTEpeca K H3Y4YEHHIO OHOJIOTMM B Ipoliecce
W3YYEHHUS JOTOJHUTEIBHOIO MaTepraia yueOHuKa.

23. Dxogornveckasi cykueccus. IlociienctBusi BJIMSHHMS JAeATEJbHOCTH YeJl0BeKa Ha
IKOCHCTEMBI.

Okonorudeckass cykneccuss u e€ 3HadeHwe. Cragum cykieccud. llocrmencTBus BIUSHUS
JIEATEILHOCTH YEJIOBEKA HA DKOCHCTEMBI.

OmnpeneneHHe OCHOBOIOJATAIONUX MOHITHH: CYKIIECCHs, OOINee JbIXaHWe COOOINeCTBa,
NEepBUYHAS M BTOPUYHAS CyKIeccuu. [IpoayKTHBHOE OOIIEHHWE W B3aWMOJICHCTBHE B IIpOIECCe
COBMECTHOH y4eOHOM NeATEIHbHOCTH C YIETOM IMO3HMIUN APYTUX YIACTHUKOB JCATCILHOCTH.



OBnageHue MeTOJaMHM HAy4YHOTO [O3HAHMA, HCIOJIB3YEMbIMH TIpU  OMOJIOIMUYECKHX
UCCIIEIOBAaHMAX, B IPOIIECCE BBIMOJIHEHHS JIAOOpaTopHOU paboThl «MoenupoBaHue CTPYKTYp U
IIPOLIECCOB, IPOUCXOJAIIMX B AIKOCHCTEMax (Ha IpHUMeEpe akBapuyMma)». Pa3zButue ymeHHs
OOBACHATDH PE3ybTaThl OMOJIOTMYECKUX IKCIEPUMEHTOB. PazBuTHe 1M03HABAaTEIBHOIO MHTEpECa
K U3Y4EHHIO OMOJIOTHH B IIPOIIECCE U3YUYECHUS JOTOTHUTEIBHOTO MaTepraia yaeOHUKa.

O0o00mawmmii ypokx.

CamocTosTeNnbHbI KOHTPOJIb M KOPPEKUUs y4yeOHOH AEATeNbHOCTH C MCIIOJIb30BAaHHEM BCEX
BO3MOXXHBIX DPECYPCOB Il JOCTHJKEHHUS IIOCTaBJICHHBIX LEJIEH U pealn3alyy IUIAHOB
JeSITeIbHOCTH. JIeMOHCTpaIysi HaBBIKOB MO3HABaTeNbHOU peduiekcuu. [IpoaykTrBHOE 0O1IICHNE
¥ B3aMMO/ICHCTBHE B MPOIECCE COBMECTHOM y4eOHOM AEATENBHOCTH C YYETOM MO3UIMNA JAPYTHUX
YYaCTHHUKOB ACATCIIBHOCTH. HGMOHCTpaLII/IH BJIaACHUS A3BIKOBBIMHU CpPCIACTBAMM. YBepeHHOC
[10JIb30BaHNE OMOJIOTMYECKON TEPMUHOJIOTHEHN B IIPEIENIaxX U3yYEHHOU TEMBI.

I'maBa IV. buocdepusiit ypoBens (9 u).

24. bBuocdepHblii ypoBeHb: o00masi xapakrepucTtuka. buocdepa — riodanbHas
skocucrema. Yuenue B. U. Bepuaackoro o 6mocdepe.

Buocdepnsiit  ypoBenb: oOmas xapakrepuctuka. CTpykTypa (KOMIIOHEHTHI) W TPAHHIIBI
ouoctepsl. Yuenne B. WM. BepHaackoro o 6uocdepe. XKuBoe BerecTBo u ero poib B 6uochepe.
Hoocdepa. KpyroBopoTts! BemecTB B Ouocdepe.

CamocrosTenbHOE ONpeAeTeHue e Y4eOHOM IesTeNbHOCTH M COCTaBlieHHe e€ IjlaHa.
OmnpezneneHue OCHOBONOJAralOIIMX MOHATHI: Ouocdepa, Hoocdepa, KUBOE BEIIECTBO,
OMOreHHOe BeleCTBO, OMOKOCHOE BemecTBO. [IpoaykTuBHOE OOIEHHE U B3aMMOJEHCTBHE B
npolecce COBMECTHOW Y4eOHOM JesATeIbHOCTH C Y4YETOM MO3MIMHA JPYTHX Y4YacTHUKOB
NEeSATENIbBHOCTH TpH OOCYKJIEHUU CTPYKTYpbl M TIpaHulpl Ouocdepsl. CamocrosiTenbHas
UH(POPMALMOHHO-TIO3HABATEIbHAS JIEITEFHOCTh C PA3IMYHBIMA HCTOYHUKAMH HH(POpMAIUN 00
yaennn B. W. Bepnanckoro o Ouocdepe, ponu dYenoBeka B H3MEHEHHH Ouocdepsl, €&
KpUTHYECKast OIleHKa 1 uHTeprperanus. DopMupoBanre cOOCTBEHHON MO3HIIMU MO OTHOIICHUIO
K Ouojoruyeckod uHpOpMalLMU, TOIy4aeMOW U3 pa3HbIX MCTOYHHMKOB. PasBurtue
MIO3HABATEJILHOTO MHTEpeca K M3YYEHUIO OMOJOrMH B INPOLECCe M3YUYEHHUs JOMOJHUTEIHHOTO
MmarepHaia yueOHHKa.

25. Kpyrosopor BemecTs B 0uocgepe.

['moGanbHBIE OMOTEOXUMHUYECKHM KPYTOBOPOT (OMOre0XHMUYECKUH IIUKI). 3aKOH II100aIbHOTO
3aMBIKaHUS OMOTEOXMMHUYECKOTO KpyroBopora B Onocdepe. KpyropopoTs! BemecTB B 6uochepe.
OmnpezneneHre OCHOBOIOJATAIOUINX MOHATHI: OMOr€OXMMUYECKUH IUKI, 3aKOH TIJ100aJbHOTrO
3aMbIKaHUs OHOreOXMMHYECKOTro KpyroBopota B Ouocdepe. IIpoaykruBHoe oOuieHue u
B3aMMOJIECIICTBHE B MPOIIECCE COBMECTHOM y4eOHOM AEATENbHOCTH C YYETOM MO3ULIMU IPYTUX
YYaCTHHUKOB JIEATEIBHOCTU MPU 00CYXICHUH KPYTrOBOPOTOB BEILIECTB B OHochepe.
CamocTtosTenbHass ~ MHQOPMAIMOHHO-TIO3HABATEIbHAS ~ JAEATEIBHOCTh € PA3IUYHBIMU
WCTOYHMKAMU HMH(POpMalMK O OWOTCOXMMHUYECKOM KpPYroBOpOTE BeIIecTB B Ouocdepe, eé
KpUTHYECKas OLEHKa U UHTepnpeTanus. PopMupoBaHue COOCTBEHHOM MO3UIIUU 110 OTHOIICHUIO
K Owomormuecko wuH(MOpMAIMK, TMOJydyaeMOW H3 pa3HBIX HCTOYHUKOB. Pa3zButune



II03HABATEIBHOIO MHTEpPeca K M3YYCHUIO OHOJIOTMH B TPOIECCe M3YYCHHS OMOIHHTEIBLHOTO
Marepuaia yaeOHHKa.

26. dBosonust 6mocdepsnl.

OcHoBHBIC 3Tanbl pa3BuTHI Ouochepsl. 3apoxaeHue xku3HH. Poib mporeccoB GoTocuHTE3a U
JbIXaHHUS B DBOJIIOIMK Onocdepsl. BausHue denmoBeka Ha 3Bojonuio ouocdepsl. [mobanpHbIC
aHTPOIIOTEHHBIC H3MEHEHUs B Onochepe.

OnpezneneHue OCHOBOIOJIATAIONIMX MOHATHH: Qopmanus Vcya, mepBuYHBIH  OyJboH,
MeTaHOreHHble apxed. [IpoaykTuBHOE OOILICeHHE W B3aMMOJEHCTBHE B MPOIIECCE COBMECTHOM
y4eOHO 1eATeTFHOCTH C YIETOM MO3UIMNA JPYTrUX YYaCTHUKOB JIEATEILHOCTH MPH 00CYKICHUN
po0JieM 3BoJIOIMK Onocdepsl U ponu yenoBeka B Heidl. CamocTosTenbHass WHHOPMAIMOHHO-
MIO3HABATENbHAS JIEATEILHOCTh C PA3IMYHBIMH HCTOYHMKaMU HH(popMamuu o0 5BOIOLUHU
ouocdepsl, e€ KpuTHYECKas OICHKa U WHTepnperamnus. PopMupoBaHUe COOCTBEHHOW MO3UIMU
[0 OTHOUICHHUIO K OHOJIOrMYecKOd HH(POpMAIMK, IOJy4aeMOH U3 pa3HbIX HCTOYHUKOB.
Pa3BuTne T103HABAaTENLHOTO MHTEpECAa K W3YyYCHHIO OWOJIOTMM B TIPOIECCe H3YYCHUS
JIOTIOJTHUTEILHOTO MaTepraia yudcOHuKa.

27. Ilpoucxo:kaeHue ;KM3HU Ha 3emJie.

l'umoTe3bl mpoucxoxaeHus Ku3HU Ha 3emiie. COBpEMEHHBIC MPEACTABICHUS O BOSHUKHOBCHUN
ku3HU. OCHOBHBIE OTallbl JBOJIONMHA OpPraHMYECKOro Mwupa Ha 3emue. [ umoress
MPOUCXOXKACHUA dyKapuoT. OrmpeneneHre OCHOBOMOJAralolUX TMOHATUH: KpealnoHH3M,
TUIOTE3a CTallMOHAPHOTO COCTOSIHHSI, THUIIOTE€3a CAMOIPOU3BOJIBHOTO 3apOXKACHUS JKHU3HH,
TUIO0TEe3a MaHCIIePMUH, THIOTe3a OMOXUMHUYECKOH dBoONMH, abuorenes, runoteza PHK-Mupa.
[TponykTuBHOE OOIIEHNE W B3aMMOJCHCTBHE B MPOIIECCE COBMECTHOM yueOHOM AESITENbHOCTHU C
YYETOM TO3HIHIA IPYTHX YYACTHUKOB JACSITEILHOCTH MPH 00CYKICHUH TUITOTE3 TIPOUCX 0K ICHUS
*ku3H Ha 3emie. CamocTtosiTenbHas WHGOPMAIIMOHHO-TIO3HABATENbHAS JICSITEIBHOCTh C
Pa3TUYHBIMU UCTOYHUKAMH WH(POPMAITUU O MPOUCXOKICHUH KU3HU HA 3eMIie, e€ KpUTHYeCcKas
OllcHKa © uHTepnpeTanus. DopMupoBaHHE COOCTBEHHOW IIO3UIMU TI0 OTHOIICHUIO K
Owonormueckod  wHpOpMalnMM, MOJTy4aeMOHW M3  pa3HBIX  HCTOYHUKOB.  Pa3BuTHe
MO3HABATEIILHOTO MHTEpeca K M3YYCHHIO OMOJOTMHM B TMPOLECCe MU3YYEHHUS ITOTOTHUTEIHLHOTO
MaTepuaina yueOHuKa.

28. OcHOBHbBIE 3TaNbI IBOJIOLNHA OPraHUYECKOro Mupa Ha 3emuie.

OCHOBHBIE 3TaNbl YBOJIOLIMN OPraHUYECKOTO MHUpa Ha 3emiie. [ eonornueckas UCTOpUS 3€MIIH.
OrnpeziesieHre OCHOBOIIONATAOIIMX TIOHSITHI: 20H, 3pa, TEPHUOJ, dI0Xa, KaTapxeu, apxeu,
npoTepo3ol, (aHepo3oii, maneo3oil, Me3030i, KailfHO30H, KeMOpHUil, OpJOBHUK, CHIYp, JI€BOH,
KapOoH, IepMb, TpUAC, F0pa, Mell, TaJleOTeH, HEOT'eH, aHTPOIOTEH, TOJIOICH.

[IpoaykTiBHOE OOIIEHHE U B3aUMOJICHCTBUE B MIPOIECCE COBMECTHON Y4eOHOM NEesSTEIbHOCTH C
y4ETOM MO3HINNA IPYTUX YIYACTHUKOB JIEATEIHHOCTH NPU 00CYKIEHUU MPoOIeM BOSHUKHOBEHUS
U pa3BuTus ku3HM Ha 3emse. CamoctositenbHas — MH(OPMAalMOHHO-TIO3HABATeNIbHAs
NESATENIbHOCTh C Pa3IMYHBIMU HCTOYHUKAMH HH(pOpMAnMd 00 OCHOBHBIX 3Talax 3BOJIOLUU
OpraHMYecKOro Mupa Ha 3emiie, €€ KpuTudeckas OIleHKa W HMHTeprperaius. PopMupoBaHue
COOCTBEHHOW MO3UITUH TTO OTHOIIEHUIO K OMOJIOTUUECKOW HH(POPMAIINH, TTOTy4aeMO U3 Pa3HbIX



UCTOYHUKOB. Pa3BuTHE NO3HABaTeNbHOTO HWHTEpeca K MH3YYEHHIO OHOJIOTMU B IIpoIecce
M3Yy4YEHUs JOTOJHUTEIBHOTO MaTeprala yueOHuKa.

29. JBouON U YeT0BeKA.

Pa3Butue B3rIA0B Ha HpoucXoxiaeHHE uyenoBeka. CoBpeMEHHbIE MPEACTaBICHUS O
IPOUCXOXKICHUN 4YEJOBEKa. OBOJIOLMS 4ejoBeka (aHTpomorenes). JIBuxkyiue CHIIbI
aHTponoreHesa. Pacol uenoBeka, X IPOUCXOXKJIEHUE U eAUHCTBO. KpuTHKa pacuzma.
OmnpeneneHre OCHOBOIOJATAIOIIUX MOHATUNA: aHTpOIoreHe3, d4enoBek paszymubli (Homo
sapiens), aBCTPAJIONUTEKOBBIE, JIOJIU (APXAHTPOIIbI, ATEOAHTPOIbI, HEOAHTPOIIbI), COLUATbHBIE
dakTopbl aHTpOIOTeHe3a (TpydoBasi NEATEIbHOCTh, OOINECTBEHHBIM 00pa3 JKWU3HH, pPEUb,
MBIH_IJICHI/IC), pacel (eBpOHCOI/IHHaH, MOHIOJIOnaHAasd, aMCpUKaHONAHAaA, HEerponaHas,
aBcTpanoniHas), pacu3M. [IpoaykTHBHOE OOIICHHE ¥ B3aMMOJICHCTBHE B TIPOIIECCE COBMECTHOM
y4eOHO! JIeATENBHOCTH C YYETOM NO3ULUI APYTUX YUACTHUKOB JEATEIBHOCTH NPU 00CYKIECHUU
pacorenes3a. CamocTodTenbHas HHPOPMAIIMOHHO-TI03HABATEIbHAS JESTEIBHOCTD C Pa3InYHBIMU
UCTOYHUKaMU HH(poOpManuu 00 aHTpoIoreHese, €€ KpUTHUYECKas OLIEHKAa M HHTEpIpeTalus.
®opmupoBaHue COOCTBEHHOW TMMO3MIMK [0 OTHOIICHHWIO K OHOJOrHuYecKoil uH(popMaluwy,
MOJy4aeMOM U3 pa3HbIX UCTOUHUKOB. Mcnonb3oBanue cpencts KT B pelieHnn KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U OPraHMU3allMOHHBIX 3a/4a4d, CBA3aHHBIX C M3YUYCHHWEM BOIIPOCOB 3BOJJIOLHU
yesoBeka. Pa3BuTre mo3HaBaTEIbHOTO MHTEpPECa K M3YYCHHUIO OMOJIOTHH B MPOIECCe U3YUCHUS
JIOTIOJTHUTEILHOTO MaTepualia yueOHuKa.

30. Posib yesioBeka B Ouocepe.

Ponp uenoBexka B Ouocdepe. YenoBek u sKkomormueckuid kpusuc. Ilytm BbIxoma wu3
JKoJIoru4eckoro kpusuca. IIpoGiemsl ycroifumBoro pasBuTHs. IlepcrieKTUBBI pa3BUTHS
OMOJIOTHYECKHUX HAYK.

Omnpenenenre 0CHOBOIOJIATAIONINX MOHATHI: ycTOHYMBOE pazButue. [IpoaykTuBHOE oOIIeHHE U
B3aMMOJICHCTBHE B MPOIECCE COBMECTHOM Y4EOHOH NEeATENBHOCTH € YYETOM MO3MLMH APYrux
YYaCTHUKOB JEATENBHOCTH TpU 0OCYXJIEHUU POJU 4dejnoBeka B Ouocdepe. CamocrosiTenbHas
I/IH(pOpMaHI/IOHHO-HO3HaBaTCJ'IBHa$[ ACATCIBHOCTE C Pa3JIMYHBIMHU MCTOYHUKAMU I/IH(l)OpMaIII/II/I (6]
npobjaemMax yCTOMYMBOIO pa3BUTHs, €€ KpUTHUECKash OlleHKa M uHTepnpeTanus. PopMupoBaHue
COOCTBEHHOM MO3UIMHU MO0 OTHOIIEHUIO K OMOJIOTHYEeCKON MH(DOPMAIIUH, MOIydaeMOi U3 pa3HbIX
UCTOYHUKOB. BJIaJICHUE METOJaMU HAayYyHOTO TO3HaHUS, UCIOJIb3YEeMBbIMU MPH OMOIOTUYECKUX
UCCIIIOBAaHMSX, B TPOLIECCE BBIMOJHEHHUS Y4eOHO-MCCIIE0BATENbCKOTO MpoekTa «OleHka
AQHTPONIOTEHHBIX HW3MEHEHUN B mpupoe». Pa3BuTHe yMeHUss OOBACHATH PE3yNbTaTh
OHMOJIOTHYECKUX SKCIICPUMECHTOB. Pa3BuTHe mo3HaBaTeILHOTO HHTEPECA K U3YUCHUTIO OHOJIOTHH B
Ipolecce U3y4eHHsl TOMOTHUTENIHOTO MaTepraia yueOHHKa.

O6o0mawmuii ypok-kKoH(pepeHusi.

[ToxBenenue uToroB u3ydeHus kypca «OO0Imas OUOIOTHS», B TOM YKCIE BBITOJIHEHUS Y4eOHO-
HCCJIEIOBATEILCKOM M MPOESKTHON PadOTHI.

JleMOHCTpanMsi HABBIKOB  MO3HaBarelnbHOUW pednexcuu. I[IpomyktuBHOE  oOImIEHHE U
B3aMMOJICCTBUE B MPOIECCE COBMECTHOW YYCOHOW ACATEIHHOCTH C YUETOM TO3UIUN JPYTrUX
YYaCTHUKOB JCATEIHHOCTH. JleMOHCTpammsi BiIaJeHUs SI3BIKOBBIMH CPEACTBAMHU. Y BEPEHHOE
MOJIb30BaHWE OMOJOTHYECKON TepMUHOJOTHEH. [[eMOHCTpamus BiajfieHus mpuéMamMu y4eOHO-
HCCIIEIOBATENILCKOM U MPOEKTHOM AESTEIbHOCTH.



IINTAHUPYEMBIE PE3YJIbTATBIM3YYEHUA KYPCA BUOJIOI'NA

B pesysbrare u3ydenus yueOHOTo npeamera «BHOIOrHs» Ha YPOBHE CPEIHEr0 OOIIETo
00pa30BaHMs BBITYCKHUK Ha 0a30BOM ypOBHE HAYUMTCH:
— pacKpbIBaTh Ha IPUMEpax PoJIb OMOJIOTHH B (POPMHPOBAHUHN COBPEMEHHON HAyYHOW KapTHHBI
MHUpPA U B IPAKTHYECKOMN JEITEIbHOCTH JIFOJICH;
— TIOHMMaTh W OINKCHIBATh B3aMMOCBS3b MEXKJYy CCTCCTBCHHBIMH HayKaMH: OHMOJIOTHECH,
(bu3HKON, XUMHUEH; yCTaHABIMBATh B3aUMOCBS3b ITPUPOIHBIX SBJICHUI;
— MOHUMATh CMBICII, pa3JIMYaTh U ONHUCHIBATh CUCTEMHYIO CBSI3b MEKIY OCHOBOIIOJIATraOIIUMU
OMOJIOTUYECKUMHY MOHSATHAMU: KJIETKa, OpraHu3M, BUJI, YKOCHCcTeMa, buocdepa;
— HCIIOJb30BaThb OCHOBHBIC MCTOIbI Haquoro IIO3HAHHUA B y‘-Ie6HBIX 6I/IOJ'IOI‘I/I‘-IGCKI/IX
HUCCIICAOBaHUAX, HpOBOIII/ITI) BKCHepI/IMeHTLI 110 I/I3y‘-IeHI/IIO 6I/IOJ'IOFI/I‘ICCKI/IX O6T)CKTOB nu ﬂBHeHI/If/’I,
OOBSACHATH PE3YyIbTAThl SKCIIEPUMEHTOB, aHAJTU3UPOBATh UX, (POPMYJINPOBATH BHIBOJIBI;
— (GOpMYJIMPOBATh TUIIOTE3bl HA OCHOBAaHUH IPEUIOKEHHOW OMOJIOTUYECKON WH(pOpMAIUU |
mpejiaraTh BapHaHThl IPOBEPKH THIIOTE3;
— CpaBHHUBaTh OHMOJIOTUYECKHE OOBEKTHI MEKAY COOOW MO 3aJaHHBIM KPUTEPHUSM, JelaTh
BBIBOIBI M YMO3aKIFOUCHHUSI HA OCHOBE CPAaBHCHUS;
— 00OCHOBBIBaTh EIUHCTBO JKMBOM M HEXHBOH IPHPOJIBI, B3aUMOCBS3H OPTaHU3MOB H
OKPY>KaIOIIeH cpeibl HA OCHOBE OMOJIOTUYECKUX TEOPHUIA;
— MPUBOAUTH IPUMEPHI BELLIECTB OCHOBHBIX I'PYII OPraHUYECKUX COCTMHEHUHN KIETKH (OeNKOB,
JKUPOB, YIJIEBOJOB, HYKIEHMHOBBIX KHCIIOT);
— pacro3HaBaTh KIETKU (MPOKApUOT M DYKAPHOT, PACTCHUW M JKUBOTHBIX) MO ONUCAHHIO, HA
CXEMaTHUYECKUX H300PAKCHUSX; YCTAHABJIMBATH CBSI3b CTPOCHHS W (DYHKIMH KOMIIOHEHTOB
KJICTKH, 000CHOBBIBATh MHOTOOOpa3ue KJIETOK;
— pacro3HaBaTh MOMYJISIUI0 U OMOJIOTMYESCKHIA BU] TI0 OCHOBHBIM MTPHU3HAKAM;

— 00BACHATH MHOTOOOPa3Ne OPraHu3MOB, IPUMEHSISI HBOIIOIIMOHHYIO TEOPHIO;

— OOBSCHATH MPUYUHBI HACTEACTBEHHBIX 3a00JI€BaHNUI;
— BBISIBIISAITh U3MEHUYMBOCTh Y OPTaHU3MOB; CPaBHUBATh HACJIE/ICTBEHHYIO U HEHACIEICTBEHHYIO
W3MEHYHBOCT;
— BBIABIATH Mopdosoruueckue, Gu3noIornieckre, moBeIeHIecKre aanTallii OPraHu3MoB K
cpene OOuTaHus U JEHCTBHUIO IKOJIOTUYECKUX (DAKTOPOB;
— COCTaBIIATh CXEMBI TIEPEHOCA BEUIECTB M SHEPTUHU B IKOCHCTEME (IIeTIH TUTaHWS ),
— TPUBOAWUTH JIOKA3aTEIILCTBA HEOOXOAMMOCTH COXPAaHEHHS OHOpa3HOOOpa3us  JIst
YCTOMUYMBOTO Pa3BUTHUS U OXPAHbI OKPYKAIOUIEH CPEIbl;
— OIICHUBATh JIOCTOBEPHOCTh OWOJOTHYECKOW WH(POPMAIMK, TIOJYYEHHOW W3 pPa3HbIX
HMCTOYHHUKOB;
— TIPENICTaBIATh OMOJIOTHYECKYIO HHPOPMAIIUIO B BUJIE TEKCTA, TAOIHUIIBI, rpaduKa, TuarpaMMbI
U JIeN1aTh BBIBOJbI HA OCHOBAHUU MPEACTABICHHBIX JaHHBIX;
— OIICHWBATh POJb JOCTHKEHUW TEHETHKH, CEJIKI[MH, OMOTEXHOJOTMH B TPAKTHYECCKOU
JIeATETbHOCTH YEJIOBEKA;
— OOBSICHATH HETAaTUBHOE BJIMSHUE BEHICCTB (AJTKOTOJIsI, HUKOTHHA, HAPKOTUYECKUX BEIIECTB)
Ha 3apO/IbILIEBOE Pa3BUTHE YEIOBEKA.



Buvinycknux na 6azoeom yposne noiyuum 603MONCHOCHb HAYUUMBCL:
— Odasamb HayuyHoe OObIACHeHUe OUONO2UYECKUM  (DAKmam, npoyeccam,  s61eHUsM,
3AKOHOMEPHOCMAM, UCHOAb3YSL OUOI02UHecKUue meopuu (K1emounyio, 360I0YUOHHYIO), YYeHUE O
buocghepe, 3aKoHbl HACIEOCMBEHHOCMU, 3AKOHOMEPHOCMU UBMEHYUBOCU,
—  Xapaxmepuzo8amsv COBPEMEHHble HANPAGIeHUs 6 pa3eumuu Ouon02UU, ONUCHIBAMb UX
B03MOICHOE UCNONIL30BAHUE 8 NPAKMUYECKOU 0esAMeNbHOCMU,

— CcpasHuBamv cnocodwvL OeieHust KiemKy (Mumo3 u metos);
— pewamsv 3a0ayu Ha nocmpoenue Gpaemenma emopou yenu JHK no npeonoscennomy
@paemenmy nepeou, uPHK (mPHK) no yuacmxy /[HK;
— pewamv 3a0a4u HA ONpeodeieHue KOAUYEeCMBAd XPOMOCOM 6 COMAMUYECKUX U NOJOBbIX
KIemKax, a makdice 8 KIemKax neped HA4aiom Oelenus (Meuosa uiu Mumos3a) u no e2o
OKOHYAHUU (0J151 MHO2OKIIEMOYHbIX OP2AHUIMOB);
— pewams 2eHemuyecKue 3a0ayi HA MOHOSUOPUOHOE CKpewusanue, COCMAGIsAmb CXembl
MOHO2UOPUOHO2O — CKDEWUBAHUS, NPUMEHSS  3AKOHblL  HACAeOCMBEHHOCMU U  UCHOIb3Y5
OUONO2UUECKYI0 MEPMUHOTIO2UIO U CUMBONIUKY,
— YCMAaHasnu8ams mun HAc1e008aHUsl U XapaKkmep NpossieHUs NPUHAKA No 3a0aHHOU cxeme
POOOCNIOBHOMU, NPUMEHSISI 3AKOHBL HACIE0CMBEHHOCMU,
—  oyeHusamv  pe3yIbMamvbl  83AUMOOCUCEUs  YeloseKa U  OKpyxcaoweu  cpeowl,
NPOCHOZUPOBAMb  BO3MOJNCHLIE NOCIEOCMEUS OesIMEeNIbHOCU Yel08eKa OJisl CYWecmBE08aHUs.
OMOENbHLIX OUONOCUYECKUX 0OBEKMOB U YelblX NPUPOOHBLX COOOUIECE.



PE3YJIbTATBI OCBOEHUA KYPCA BUOJIOI'MH

JlesTenbHOCTh 00pa30BaATEIIBHOTO yUPEXKICHHs 001Iero oOpa3oBaHusl B OOyYEHHH OMOJIOTHH B
CpelHel WIKOJie JOJDKHA OBITh HAIpaBiCHAa Ha JIOCTHKCHHE OOYYAIOIIMMUCS CICAYIONIHX
JIMYHOCTHBIX Pe3yJibTATOB:

1) pealu3alMd STHYECKUX YCTAHOBOK II0 OTHOIICHHIO K OWOJOTMYECKUM OTKPBITUSM,
UCCIIEJOBAaHHUSAM M UX PE3yJbTaTaMm;

2) TpU3HAHMSA BBICOKOW IEHHOCTH >KM3HH BO BCeX €€ NPOSBICHUSX, 3/I0POBBSI CBOETO H
JPYTHUX JIIOAEH, pealn3aly yCTaHOBOK 370pOBOTro 00pasa xKU3HHY;

3) chopMUPOBAaHHOCTH TMO3HABATEIbHBIX MOTHBOB, HANPABJICHHBIX HA MOJYYEHHE HOBOTO
3HaHUS B 00JACTH OMOJIOTMM B CBSI3M ¢ Oyaymied NpoQecCHOHANbHON NESATETbHOCTHIO WIIH
OBITOBBIMH ~ TpoOJeMaMH, CBSI3aHHBIMH C  COXPAaHEHHWEM COOCTBEHHOTO 370POBbS |
IKOJIOTUYECKON O€30IacCHOCTHIO.

MeTanpeAMeTHBIMH Pe3yJbTATAMH OCBOCHHS BBITYCKHUKAMH CTaplIield IIKOJBI 0a30BOTO
Kypca OMOJIOTHH SBIISIOTCS:

1) OBJAJAECHHUE COCTABISAIOLIMMHU HCCIIEIOBATEIbCKON U MPOEKTHOW JESATENIbHOCTH, BKIIIOYas
YMEHMsI BHUJIETh NpOOJEeMy, CTaBUTh BOIPOCHI, BBIABUIATh TMIIOTE3bl, JaBaTb OIPEIEICHUS
HNOHATHUSAM, Kiaccu(UIUpoBaTh, HaONIONATh, MPOBOIUTH SKCIEPUMEHTHI, JENaTh BBIBOABI H
3aKIIIOYEHHS, CTPYKTYPUPOBATh MaTeprall, OObSICHATH, I0OKa3bIBaTh, 3AIUIIATH CBOU HJICH;

2) yMeHHe paboTaTh C Pa3HBIMM MCTOYHMKAMU OHOJOrMYECKOW MH(POpPMALMU: HAXOAUTh
OMoIornYecKyl0 MH(POPMALMIO B Pa3IMYHBIX HCTOYHMKAX (ydeOHMKE, Hay4HO-IOIMYJIIPHOMN
auTeparype, OHOJOIMYECKHX CJIOBapsX M CIPAaBOYHUKAX), AHAJIU3UPOBaTb U OLIEHUBATh
uHpOpMaIKIo, TpeoOpa3oBbIBATE HHPOPMALIUIO U3 OHON (GOPMBI B IPYTYIO;

3) CHOCOOHOCTh BBHIOMpaTh II€JIEBBIE M CMBICIOBBIE YCTAaHOBKM B CBOMX JEHCTBUSIX H
MOCTYNKaX 110 OTHOIIEHUIO K KUBOI MPUPOJE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

4) yMEHME aJIeKBaTHO HCIIOJIb30BaTh PEUEBbIE CPEACTBA ISl TUCKYCCHH U apryMEHTalUU
CBOEH MO3UIMHU, CPaBHUBATh pPa3Hble TOUKHU 3pPEHUS, apryMEHTHPOBATh CBOIO TOUYKY 3pPEHUS,
OTCTanBaTh CBOIO MO3UIIMIO.

IIpenmMeTHBIMH pe3yJIbTaTaAMM OCBOEHHUS BBIMYCKHMKaMH CTapIIed IIKOJIBI Kypca OMOJOTUU
6a30BOT0 YpOBHSI SBISIOTCS:

B nosnaseamenvnoii (unmennekmyanvhoii) cipepe:

1) XapakTepHUCTHUKA COJEp)KaHUA OMOJOTMYECKHX TEeOpuil (KJIeTOYHas, SBOJIIOIMOHHAs
teopusi JlapBuHa); yuenus Bepnanuckoro o 6uocdepe; 3akoHOB MeHpaens, 3aKOHOMEpPHOCTEMN
M3MEHYMBOCTH; BKJIa/1a BBIIAIOIMXCS YUEHBIX B Pa3BUTHE OUOIOTHYECKON HAYKH;

2) BBAETICHHE  CYIIECTBEHHBIX  IPHU3HAKOB  OHOJOTHYECKUX  OOBEKTOB  (KJIETOK:
pPacTUTEIBHBIX U KXUBOTHBIX, JOSIIEPHBIX U SACPHBIX, IOJOBBIX U COMATUYECKUX; OPTaHU3MOB:
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX; BHJOB, JKOCHCTEM, Ouocdepsl) u mporeccoB (0OMeH
BEUIECTB, Pa3MHOXEHHUE, NEICHUE KIETKH, OIUIOJOTBOPEHHUE, AEHCTBME MCKYCCTBEHHOIO U
€CTECTBEHHOT0 0TOOpa, (hOPMHUPOBAHKE MPUCIIOCOOIEHHOCTH, 00pa30BaHNUE BUJIOB, KPYTOBOPOT
BEIIECTB U MIPEBPALCHUS SHEPTUU B IKOCUCTEMAaxX U Ouocdepe);

3) oOBsicHeHHeposn OHoJIorMM B (OPMUPOBAHWM HAYYHOTO MHPOBO33PEHMS; BKJIajAa
OMOJOrHYeCcKUX Teopuil B (hOPMHUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MUDA;
OTPULATENIBHOTO BIUSHUSA aJKOTOJIs, HUKOTMHA, HApKOTMYECKHUX BEIIECTB Ha pa3BUTHE
YeJOBEKa; BIIMSHUS MYTAareHOB HA OpPraHM3M YEJIOBEKa, HKOJOTHYECKUX (HaKTOPOB Ha
OpraHM3MBbl;, IPUYUH HBOJIIOLIMH, U3MEHSIEMOCTH BMJIOB, HApYIIEHUH pa3BUTHS OpPraHU3MOB,
HACJICICTBEHHBIX 3a00JICBaHM, MyTallUl, yCTOMYUBOCTH U CMEHBI SKOCUCTEM;



4) TIpHUBEACHUE JOKAa3aTeNbCTB (apryMEHTAllMs) €QUMHCTBA >KUBOM M HEXHUBOWU MPHUPOJBI,
POJICTBA JKMBBIX OpPraHM3MOB; B3aWMOCBSI3€M OpPraHU3MOB M OKPYXKAloIIed Cpelbl;
HEO0OXOIUMOCTH COXPAHEHUS MHOTOO0Pa3us BUIOB;

5) yMEHHE IOJIb30BaThCs OMOIOTMUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;

6) pelIeHHEe SJIEMEHTApPHBIX OMOJIOTMYECKUX 3a/lay; COCTABJICHHE JJIEMEHTApPHBIX CXEM
CKpELIMBAHUS U CXEM MEPEHOCA BEIIECTB U SHEPTUHU B IKOCUCTEMAX
(uenu nUTaHUA);

7) omucaHue ocoOei BUIOB 10 MOP(HOIOTHUECKOMY KPUTEPHUIO;

8) BBIABICHME M3MEHUMBOCTH, NPUCHOCOOJIEHUH OpraHU3MOB K cpelae oOuTaHMs,
UCTOYHHUKOB MYTAareHOB B OKpYXarwllell cpene (KOCBEHHO), aHTPOIOI€HHBIX HM3MEHEHUIl B
9KOCHCTEMAaxX CBOEH MECTHOCTH; U3MEHEHHUH B SKOCHCTEMAX Ha OMOJIOTMYECKUX MOAETIX;

9) cpaBHEHHME OMOJIOTMYECKHUX OOBEKTOB (XMMHUYECKUH COCTaB Tejl >KUBOM U HEXHUBON
IOPUPOJBI, 3apOJBIII 4YeJOBeKa M JPYIMX MIIEKONMUTAIOIIUX, HPUPOIAHBIE HSKOCHCTEMBI H
arpo3KOCHUCTEMBl CBOEH MECTHOCTH), MPOLECCOB (E€CTECTBEHHBIH W HCKYCCTBEHHBIH OTOOD,
HI0JIOBOE M OecIonoe pa3MHOXKEeHNE) U (POpMYIHPOBKa BHIBOJIOB HA OCHOBE CPABHEHHUS.

B yennocmmno-opuenmayuonnoi cpepe:

1) aHaJIW3 U OLIEHKA PA3JIMYHBIX TMIOTE3 CYIIHOCTH >KU3HHU, NPOUCXOXKJICHHUS YEJIOBEKa U
BO3HUKHOBEHUS KHM3HH, TIJIOOAJIbHBIX SKOJIOIMYECKUX MpobjJeM M MyTed HX pelieHus,
HOCJEICTBUIM COOCTBEHHOM J1eATEILHOCTH B OKpY XKarolllel cpesie; O1Monornyeckoi nHGpopmaruu,
HOJIy4aeMOM 13 pa3HbIX HCTOYHUKOB;

2) OIEHKa JTUYECKHX AaCIEKTOB HEKOTOPHIX HCCIECIOBAaHUNA B 00JaCTH OUOTEXHOJOTUU
(KJIOHMPOBAHUE, UCKYCCTBEHHOE OIUIOA0TBOPEHUE, HAIIPABICHHOE U3MEHEHUE FEHOMA).

B cghepe mpyooeoii Oeamenvnocmu: OBIafcHUE YMEHMSIMHU U HAaBBIKAMHM I1OCTaHOBKH

OMOJIOrTYECKHUX OKCIICPUMCHTOB U OOBSCHCHHS UX PE3YIbTATOB.

B cepepe ¢usuueckoinr deamenvnocmu: 000CHOBaHHE U COONIOIEHHE Mep MPO(UIAKTUKU
BHUPYCHBIX 3a00JI€BaHUM, BPEIHBIX IPUBBIYEK (KypeHUe, yoTpedieHue aJIkoroisi, HApKOMaHus);
MIPaBUJI MOBEAECHUS B OKPYKAIOLIEH Cpee.



IIpunsiTa Ha 3aceqaHUM CorJjacoBano»

neJarorn4ecKoro coBera PykoBogutens HIMO
LIKOJ / /
Nelor« » 20 r. IIporokon Ne ot

« » 20 T

«YTBepKIEHO»:

Hupexrop MBOY
«OxTsa6pnckas COLLI

um. H. B. ApxaHrenbckoro

/ /

IIpukas Ne oT
« » 20 rona

Kanennapuo — remaruyeckoe miaanuponanne (10 kiaacc)

[ara

Bun konTpOns

Ne (mpakTuueckue,
IIPOBEICHHUS Tema ypoka
n/m KOHTPOJIbHBIE, JTA0OPaTOPHEIE
ypoka
paboTHI U JIp.)
1. | 07.09.2022 | buosorus B cucTeMe HaYK.
2. 1 14.09.2022 | OOBEKT n3ydeHus: OMOJIOTHH.
3. 121.09.2022 | MeTo1pI HAYYHOTO MTO3HAHMS B OMOJIOTHH.
4. | 28.09.2022 | buonoruueckue CUCTEMbI U UX CBOMCTBA.
5. 1 05.10.2022 | O6o6marommii ypox. KonTponpHas padbota
6. | 12.10.2022 | MosiekyJIsIpHBII YpOBEHb: 001I1asi XapaKTePUCTHKA.
7.119.10.2022 | Heopranmdeckne BEIIeCTBA: BOJIa, COJIH.
8. 1 26.10.2022 | JIunupl, UX CTpOoeHUE U QYHKIIUU.




9. 109.11.2022 | YrneBoasl, UX CTpOeHUE U (DYHKIIHH.
10, 16.11.2022 | benku. CoctaB u CTPyKTypa OEIKOB.
11,/ 23.11.2022 | benku. ®yHKuuu OEIKOB.
12 30.11.2022 | depMeHTH — OMOJOTHYECKHE KAaTaTU3aTOPBHI.
13, 07.12.2022 | O6o6uIaronuii ypox. KontposbHas padota
14,1 14.12.2022 | Hyxneunossie kucnotsl: JJTHK u PHK.
15, 21.12.2022 | AT® u apyrue HyKJIeoTuabl. BuramMuHsbl.
16.[ 11.01.2023 | Bupycel — HexsieToyHast (hopMa sKU3HU.
17. 18.01.2023 | O606maromuii ypox. KontposbHas padota
18.] 25.01.2023 | KneTouyHbll ypOBEeHB: 00IIas XxapakTepucTrka. Kierounas Teopusi.
19. 01.02.2023 | Ctpoenue knetku. Knerounas memOpana. [luromnaszma. Kierounsiii nentp. Llutockener.
20.| 08.02.2023 | Pubocomsl. Smpo. DHIOIIa3MaTHIECKAsl CETh.
21 15.02.2023 | Baxyosmu. Kommiekc I'onbmxn. JIn30coMBI.
22, 22.02.2023 | Mutoxouapuu. [Inactuasl. Opranonas! nBuxeHus. KiieTounple BKIFOUEHHUSL.
23, 01.03.2023 | OcobeHHOCTH CTPOSHUS KIETOK MPOKAPUOTOB U DYKAPHUOTOB.
24, 15.03.2023 | O600maromuii ypox. KonTponpHas padbora
25, 22.03.2023 | OOMeH BeIIeCTB U MPEBPAIICHUE YHEPTHH B KJICTKE.
26. 05.04.2023 | DHepreruueckuil 0OMEH B KJIETKE.
27, 12.04.2023 | Tunsl kIeToYyHOTO MUTaHUsl. DOTOCHHTE3 U XEMOCHHTE3.
28. 19.04.2023 | Ilnactuyeckuii 0OMeH: OMOCHHTE3 OENKOB.
29.) 26.04.2023 | Perynsuust TpaHCKPHUIILIMU M TPAHCISILIMU B KJIETKE M OpraHU3Me.
30./ 03.05.2023 | Jlenenue kieTku. MuTo3.
31, 10.05.2023 | Jlenenue kieTku. Meiios.
32 17.05.2023 | O600maromuii ypoxk. KonTponbnas pabota
33 24.05.2023 O6o006maronuii ypok-koH(pepeHus (o UuToram yueOHO-HCCIe10BaTeIbCKON U TIPOEKTHOM
JIEATEIIbHOCTH).
34. 31.05.2023 | Opranu3anmsi moaAroToBku K EI'D.




TemaTnuyeckoe MJIAHNPOBaAHUE

Ne Hassanue paznena KoanuectBo
4acoB Ha pasjen

1. Baenenue. 5 yacoB

2. I'naBa 1. MonekynspHblil ypOBEHb. 12 yacoB

3. ['naBa 2. KneTouHblil ypOBEHb. 17 wacos




HpI/IHHTa Ha 3aCeaJaHuu CoriacoBanoy «YTBep)K)IeHO»:

neJIarorn4eckoro coBera PykoBoautens IIIMO Hupextop MbOY
LIKOJ / / «OxTs6pbckas COLL
Nelor« » 20 1. IIporokon Ne ot uM. H. B. Apxanrenasckoro»
« » 20 1. / /
[Tpukaz Ne oT
« _» 20  rona

KanennapHo — remarunuyeckoe miianuponanue (11 kiaace)

Bun xonTpons

JlaTa
No (mpakTUyeckue,
MPOBEJICHUS Tema ypoka
/1 oKal KOHTPOJIbHBIE, JTA0OPATOPHBIE
yp paloThI U Ap.)
1. | 06.09.2022 | Opranu3MeHHbII ypoBeHb: 0011ast XapaKTepUCTHKa. Pa3MHOXKEHHE OPraHu3MOB.
2. | 13.09.2022 | Pa3BuTHE MOJOBBIX KIIETOK. OIJIOIOTBOPCHHE.
3. 120.09.2022 | IlnauBuayaabHOE pa3BUTHE OpraHU3MoB. buorenetnyeckuii 3aKoH.
4.1 27.09.2022 | 3akOHOMEPHOCTHU HacJeI0BaHUs MPU3HAKOB. MOHOTHOPUIHOE CKpEIlIMBaHUE.
Henonroe nomunaupoBanue. ' eHOTUN 1 (EeHOTHI. AHATTM3UPYIOIIEe CKPEIIUBaHUE.
5. | 04.10.2022 P ¢ PYIOMmee e
6. | 11.10.2022 | IurubpuaHOe cKpemuBaHue. 3aKOH HE3aBHCUMOTO HACJIEOBAHUS IIPU3HAKOB.
7.1 18.10.2022 | XpoMOCOMHasi TEOpHUsl HACJIEACTBEHHOCTH. 3akoH Moprana. I'enetnka mnona. Hacnenosanwue,




CICIIICHHOC C ITIOJIOM.

25.10.2022 | 3akOHOMEPHOCTH U3MEHUYUBOCTH.
.1 08.11.2022 | OcHOBHBIE METOIbI CEIEKITUN PACTCHU, )KUBOTHBIX U MUKPOOPTaHU3MOB. broTexHoI0THS.
10, 15.11.2022 | OGoO6uaromuii ypox. KontposbHas padota
11 23.11.2022 | IomynsSIMOHHO-BHIOBOM YPOBEHB: O0IIast XapaKTEPUCTHKA. BUABI U MOMyJISIUY.
12,1 30.11.2022 | Pa3BuTHe 3BOJIIOIIMOHHBIX HUIEH.
13.| 07.12.2022 | JABwKyIIue CUIIBI BOJIOLNH, UX BIMSHUE HA TCHOMOH/I TOMYIISIIIHH.
14, 14.12.2022 | EcrecTBeHHBIH 0TOOP KaK (aKTOP IBOJIIOIUH.
15.0 21.12.2022 | MUKpO3BOIIONUA U MAKPOIBOIFOIIHS.
16.] 11.01.2023 | HampagieHus 3BOTIOINH.
17. 18.01.2023 | Ilpunnums! kiaccudukanun. CucTeMaTrKa.
18.( 25.01.2023 | O6o6maromuii ypox. KonTposbHas pabora
19] 01.02.2023 DKOCHUCTEMHBIN YPOBEHB: 00IIast XapakrepucTtrka. Cpena oOuTaHus OPraHu3MOB. JIKOJIOTHICCKHE
(hakTOphI ¥ UX BIMSHUE HA OPraHu3Mbl. ToIepaHTHOCTh U aJlanTallusl.
20. 08.02.2023 | Dkonoruueckue cooOIeCcTBa.
21. 15.02.2023 | Buxabl B3aMMOOTHOIIIEHUI OPTaHU3MOB B HKOCHCTEME. DKOJIOTUYECKast HUIIIA.
22.| 22.02.2023 | BugoBas u mpOCTPaHCTBEHHASI CTPYKTYPHI IKOCUCTEMBI.
23./ 01.03.2023 | IIumieBsie CBS3U B 3KOCHCTEME.
24. 15.03.2023 | KpyroBopoT BelIECTB U MPEBPAIEHUE SHEPTUU B SKOCUCTEME.
25./ 22.03.2023 | DOxomoruueckas cykieccus. [lociencTust BIUSHUS AESTEILHOCTH YEJIOBEKa Ha YKOCUCTEMBI.
26. 05.04.2023 | O6o0maromHiA YpoK. KonTponbHas padota
buocdepnblit ypoBeHb: 00111as xapakTepucTuka. buocdepa — rnobdanpHas skocuctemMa. YueHue B.
27, 12.04.2023 N. Bepuanckoro o 6mocdepe.
28./ 19.04.2023 | KpyroBoport BemiecTB B Ouocepe.
29. 26.04.2023 | DBomrorus 6uochepsl.




30.| 03.05.2023 | [IpoucxoxaeHue KU3HU Ha 3eMII€.
31, 10.05.2023 | OcHOBHBIE 3TAITBI YBOJIIOIIMU OPraHUYECKOTO MUpa Ha 3eMJIe.
32./ 17.05.2023 | DBomdro1us YeI0BEKa.
33.| 24.05.2023 | Ponb yenoBeka B buocdepe.
34. 31.05.2023 | O6o6maronuii ypok-KoH(pepeHIus.
TemaTH4eckoe MIAHNPOBAHUE
Ne Hasganue paznena Kommnuectso
4acoB Ha pazjel
1. ['naBa I. Opranu3MeHHbI1 YPOBEHB. 10 yacoB
2. I'naga II. IlonyassunoHHO-BUOBOM YPOBEHb. 8 yacos
3. I'nasa III. DxocucTeMHbIN YPOBEHbD. 8 yacoB
4, I'nmaa IV. buocdepnsliii ypoBeHb 8 yacoB













