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1. IlosicHUTEABLHAA 3aANIUCKA

[Iporpamma 1o ydeOHOMYy mpenmery «buUOJOTHS» OCHOBHOTO OOIIEro
oOpa3oBaHus COCTaBJIEHA HA OCHOBE:

- 3akona Poccuiickoit ®eneparuun ot  29.12.2012 No273-®d3  "O6
oOpazoBanuu B Poccuiickoit ®deaeparun';

- mpukaza MunH#cTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanmu ot
17.12.2010 Ne 1897 «O6 yrBepxkaenuu DenepanbHoro ['ocynapcTBEHHOTO
CTaHJapTa OCHOBHOTO O0IIero o0pa3oBaHUs» (C UBMEHEHUSMU U JTOTIOJTHEHHUSIMU
ot 31 nexabps 2015 rona)»;

- IPUMEPHON OCHOBHOM 00pa3oBaTeIbHON MporpamMMbl (OJIOBPEHO denepaabHbIM

y4eOHO-METOIMUEeCKUM OoObeIMHeHHEM Mo obmemy obpazoBanuto  (ITpotokon
3acenanud ot 8 ampens 2015 r. Ne 1/15);

- OCHOBHOHM 00pa3oBaTenbHON MpPOrpaMMbl OCHOBHOTO OOIIEro 00pa3zoBaHUs
I[TIOY «Ky3bacckoe YOPy;

- yueOnoro minana ['TIOY «Kys6acckoe YOPy;

- aBTOPCKOM ITpOrpamMsl 10 npeamety «buosorus» asropa B.B. [Taceununka
- yueonuka (YMK) - A.A. Kamenckuit, E.A. Kpukcynos, B.B. [Taceunux
«buonorus. Beenenne B 0011yro OHOI0THIO» 9KII.

2. O0mast xapakTepucTUKa y4e0HOr0 nmpeaMera

OcBoenne yueOHOro mpenmera «buomorus» HampaBlIeHO Ha pa3BUTHE Y
00yJaromuxcs IEHHOCTHOTO OTHOIIIEHHUSI K 00bEKTaM XKUBOW MPHUPOIBI, CO3TaHNE
yCIIOBHIA TUTST dbopmupoBanus MHTEJJICKTyalbHBIX, Tpa)XIaHCKHX,
KOMMYHHUKAIIIOHHBIX,  MHQOpPMAIIMOHHBIX  KommeTeHiud.  OOyuaromuecs
OBIAJICIOT HAYYHBIMH METOJaMH pEHICHUS pPa3jINYHbIX TEOPETHUYECKUX W
OPAKTUUECKUX 3a/ay, YMEHUSAMH (OpMyIHpOBaTh TUIOTE3bl, KOHCTPYHUPOBATH,
OPOBOAUTH  OKCIEPUMEHTHI, OLICHMBAThb M  AHAJIU3UPOBATH  IOJIYYEHHbIE
pe3yJbTaThl, COMOCTABIATh MX C OOBEKTUBHBIMU PEAIHUSMU KU3HHU. YUEOHBIN
npeametr «buonorus» crnocoOcTByeT (GOPMHUPOBAHUIO Y OOYYAIOIIUXCS YMEHUS
0e30macHO  HWCIIOJIb30BaTh  JiabopatopHoe  0o0OpydOBaHHWE,  IPOBOJIUTH
UCCJIEIOBaHMSI, aHAIM3UPOBATH MOJYyUEHHBIE PE3YJIbTaThl, IPEACTABIATh U HAYYHO
apryMEHTHPOBATh MOJy4YeHHbIE BBIBOABIL. M3yuenuwe mpeamera «buomorus» B
gacT (OPMHUPOBAHUS Yy OOYYAIOIIMXCS HAYYHOTO MHUPOBO33PEHUS, OCBOCHUSA
OOLIEHAYYHBIX METOJI0B (mabmroneHue, U3MEpPEHHUE, HKCIIEPUMEHT,
MOJICTTUPOBAHUE), OCBOCHHUS TPAKTUYECKOTO TPUMEHEHHs] HAy4YHBIX 3HaHUHN
OCHOBAaHO Ha MEXMPEIMETHBIX CB3SIX C mpenMeramMu «Dumsmkay, «XuMHSDY,
«T'eorpadus», «Maremaruka»,  «Oxonorus», «OCHOBBI  0€30MACHOCTH
YKU3HENEATEIbHOCTHY, «cTopus», «Pycckuit a3u1k», «JIuteparypa» u ap.

Heau OMoJOrnUYecKoro 00pa3oBaHus B OCHOBHOM IIKOJIE (hOPMVIMPVIOTCS
Ha HECKOJBKUX VPOBHAX: TJIOOAIBLHOM, METAlPEIMETHOM, JIMYHOCTHOM U
NpeMETHOM, a TaKXe Ha YpoBHE TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS




COoNepKaHUs TPEIMETHBIX MporpaMm. [mobGanmbHbIE 1eTM OHOJOTHYECKOTO
oOpa3oBaHUs SBIAIOTCS OOMIMMM JIJIi OCHOBHOM M cTapiieid mkosnbl. OHH
ONPENICNAIOTCA COLUATILHBIMU TPEOOBAHUSIMU U BKIIIOUAIOT B CEO0S:

eCONUAMM3AIMI0 OO0y4aeMbIX KaK BXOXJIECHHE B MHUP KyJIbTypbl H
COI[MATIBLHBIX OTHOUIEHUW, OOECIEUYUBAIONIEE BKJIIOYECHHUE YYalIUXCS B Ty WIH
WHYIO TPYIIY WIK OOLIHOCTh — HOCHUTEINSI €€ HOPM, IIEHHOCTEH, OCBAaMBAEMbIX B
MPOIIECCE 3HAKOMCTBA C MUPOM >KHUBOM TPUPO/IBI;

enpuolIIeHHe K TMO3HABATEIbHON KYJIbType KaK CHCTEME IMO3HABATEIbHBIX
(Hay4YHBIX ) TIEHHOCTEH, HAKOIJIEHHBIX 00IIEeCTBOM B chepe OMOIOTHUECKON HAYKH.

buonorudeckoe 06pa3OBaHI/I€ IIPHU3BAHO 00€CIICYUTh:

®OpPHMEHTALMI0 B CHUCTEME MOPAJIBHBIX HOPM M ILEHHOCTEW: IpU3HAHUE
BBICOKOM ILIEHHOCTH >KM3HU BO BCEX IPOSIBICHUAX, 3J0POBbS CBOErO0 M JAPYTHX
JIOZIEH; 9KOJOrMYECKOe CO3HAHUE U BOCIIMTAHUE JIFOOBU K MPUPOJIE;

epa3BUTHE M03HABATEIbHBIX MOTUBOB, HAIIPABJIEHHBIX HA MOJYYEHUE HOBOT'O
3HAHMS O JKUBOW MPUPOJE, NMO3HABATEIBHBIX KAdyeCTB JIMYHOCTH, CBS3aHHBIX C
YCBOEHUEM OCHOB HAy4YHbIX 3HAHWI, OBJAJCHHEM METOJaMU MCCIEI0BAHUS
npupoAbl, (OPMUPOBAHUEM HUHTEIUIEKTYyAJIbHBIX YMEHU;

®0BJIAJICHHE KIIOYEBHIMU KOMIETEHTHOCTSIMH: Y4eOHO-TIO3HABATEJIbHBIMH,
MH(POPMAILMOHHBIMY, LIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKaTUBHBIMH;

e hopmupoBanue y oOyyaronuxcs M03HaBaTeIbHONU KYJIbTYPhl, OCBAaBaEMON
B IIpOLIECCE€ ITO3HABATEJIbHOM JESITEIbBHOCTH, M SCTETUYECKON KYJIbTYpbl Kak
CIIOCOOHOCTH K 3MOLMOHAIBHO-LIEHHOCTHOMY OTHOIIEHHIO K OOBEKTaM KUBOUN
IPUPOBI.

CopepxaHve Kypca HampaBlIeHO Ha (OPMUPOBAHHE YHUBEPCATBHBIX
yu4eOHBIX  JEHCTBHM, OOECHeuMBalOIMX  Pa3BUTUE  [O3HABATENbHBIX U
KOMMYHHMKATHBHBIX KauecTB JinyHOCcTU. OOyuyaromuecss BKJIIOYAIOTCS B
IPOEKTHYIO M HCCIIEI0BATENbCKYIO JEATEIbHOCTh, OCHOBY KOTOPOW COCTaBIISIOT
Takue y4eOHbIE NEHCTBUS, KaK: YMEHHS BHJETh MPOOJEMBbI, CTABUTH BOIPOCHI,
KJ1accu(puIMpoBaTh, HaOMIOAATh, MPOBOAUTH Y4YEOHBIE SKCHEPUMEHTHI, JE1aTh
BBIBOJIbI, OOBSCHSTH, JAOKA3bIBaTh, 3aIIMIATh CBOM HJEH, JaBaTh OMPEICICHUS
MOHSTUSAM, CTPYKTYPHPOBATh U Ap. YUalecs BKIIOYAIOTCS B KOMMYHHUKATHBHYIO
y4eOHYI0 IesITeNbHOCTD, I/Ie MPeodIaAaloT TakKhe ee BUbl, KaK: YMEHHUE MOJIHO U
TOYHO BBIPAXKaTh CBOU MBICIIH, apTYMEHTHPOBATH CBOIO TOUKY 3peHUs, paboTaTh B
rpymnmne, MNpeAcTaBisTh M cOO00IIaTh HWHAOPMALMIO B YCTHOM W MUCHMEHHOU
¢dbopme, BCTymnaTh B AUAJIOT U T.1.

3. MecT0 y4eOHOro npeaMera B y4eOHOM IVIaHe
YueOnbiii  mpeamer  «buonorus»  ABASETCS  00sA3aTEIBLHONM  YaCThIO

€CTECTBEHHOHAYYHBIX TPEIMETOB, 3asBJICHHBIX Kak 0a3oBble B (enepaibHOU
yacti bYIla u B yueOHOM maHe oOpa3oBaTelbHOrO yupexaeHus. Hacrosmas



paboyast mporpamma Mo Ouosoruu Ais 9 Kjacca COXpaHseT COAep KaTelbHbIN
MHUHUMYM [PUMEPHOM MPOrpaMMbl, COCTaBJI€HAa Ha OCHOBE COJEp KaHUs
aBTopckoi miporpammbl YMK «Beprtukane» mnon pen.B.B. Ilaceununka. Ha
OCBOEHUE MPOTPaMMbl OTBOJUTCS 2 Yaca B HEJIEIIO, B TOJ — 68 4acos.

B cootBercTBuM ¢ BYIlom Kypcy Gnoioruu Ha CTYIEHHM OCHOBHOI'O OOIIETO
oOpa3oBaHUs MPEAIIECTBYET KYpC OKPYXAIOIIEro MHpa, BKIIOYAIOIIHMA
WHTETPUPOBAHHBIE CBEICHUS U3 KYpCOB (DM3UKU, XUMHUH, OMOJIOTUH, aCTPOHOMHUH,
reorpadguu. Ilo oTHOWmIEHWIO K Kypcy OHOJIOTMM JaHHBIA KypcC SIBISETCA
IPOMNEACBTHUECKUM, B XOJI€ OCBOCHMS €0 COJCpPXKaHUS y ydamuxcs (GopMHpy-
IOTCSL DJIEMEHTApHbIE TPEJACTaBICHHUS O PACTEHUAX, XHUBOTHBIX, TIpHOax u
OaKTepHsIX, UX MHOT0OOpa3uu, pojau B IPUPOJAE U KU3HH YEIOBEKA.

[ToMHMO 3TOr0, B KypCce OKPYKAIOILIEro MUpa pacCMaTPUBAECTCS PAJ NOHATUH,
MHTETPATUBHBIX 10 CBOEM CYIIHOCTH M 3HAYMMBIX JUIS MOCIEAYIOLIEr0 U3Y4YEHUs
CUCTEMATHYECKOTO Kypca OMOJOTHMHU: Tella M BelllecTBa, HEOpraHUYEeCKue W
OpraHMYeCKUe BEIIECTBA, arperaTHble COCTOSHUS BEILECTBA, UCIIAPECHUE, 110YBa U
np. Onupasich Ha 3TH MOHATHUS, YUUTENb OMOJIOIHMH MOXET 00Jiee IOJHO U TOYHO €
HAyYHOW TOYKH 3PEHHUS PACKPHIBATh (GUZHKO-XUMUUYECKUE OCHOBBI OMOJIOTUYECKHUX
MIPOLIECCOB U SIBJICHUH, N3y4aeMbIX B OCHOBHOM IIKoJIe (TUTaHUE, AbIXaHuEe, OOMEH
BEII[ECTB U DHEPTHUN).

B cBowo ouepenp, coiepkaHue Kypca OMOJOIMM B OCHOBHOW ILIKOJE,
BKJIFOYAIOIIEE CBEACHUS 0 MHOT00Opa3uy OPraHu3MOB, OMOJIOTUYECKON MPUPOJIE U
COIIMAJILHON CYIIIHOCTH YEJIOBEKA, CIY>KUT OCHOBOM JJIsi M3Y4YEHHS OOIIUX
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH, TEOPHil, 3aKOHOB, TUIIOTE3 B CTAPUICH IIKOJIE,
rae oco0oe 3HAauYeHHEe NPHOOPETalOT MHPOBO33PEHUECKHE, TEOPETUYECKHE
MOHSTHUSI.

Takum oOpa3om, coepxkaHue Kypca B OCHOBHOM IIKOJIE MPEICTaBIsET cOO0M
BaXXHOE€ HEOTHEMJIEMOE 3BEHO B CHCTEME HENPEPBhIBHOIO OHOJIOrHYECKOTO
oOpa3oBaHus, SBISIONICECS OCHOBOM IS TMOCJENyIOUed ypOBHEBOW U
npodmibHON auddepeHnuanmm.

4. JInuHOCTHBIE, MeTANIPeIMETHbIE U NMPeJMeTHbIE Pe3yJbTAThI 0CBOEHUS

yueOHOro npeamera «buosiorus»

JIMYHOCTHBIE:

1) 3HaHWE OCHOBHBIX MPHUHIIUIIOB W TMPABWJ OTHOIICHHUS K XUBOW TPHUPOJE,
OCHOB 3JI0POBOT0 00pa3a >KM3HU U 37I0POBbECOCPETAOIINX TEXHOIOTHIA;

2) peanuzals yCTaHOBOK 3JJ0pOBOT0 00pasa >KU3HU;

3) chopMHPOBAHHOCTH MMO3HABATEIHHBIX HHTEPECOB M MOTHUBOB, HAIPABIICHHBIX
Ha M3Y4YEHUE KUBOW MPUPOJIbI; MHTEIUICKTYaIbHBIX YMEHUN (JI0Ka3bIBATh, CTPOUTH
pacCyXIIeHHs, aHaIM3WpOoBaTh, CpaBHUBATh, JCNAaTh BBIBOABI W JIp.);
ACTETUYECKOTO OTHOIICHUS K KUBBIM OOBEKTAM.

MeranpeamerHsbie:
1) OBJIAJICHUE COCTABJISAIOIMIMMH HCCIICNOBATEIILCKOM W  MPOEKTHOMU
NeSATEeTLHOCTH, BKIIFOUAs YMEHUSI BUJIETh MPOOJIEMy, CTAaBUTh BOMPOCHI, BHIJIBUTAThH
THUIIOTE3bI, JIaBaTh OMNPEICICHHUS IOHATHAM, KilacCH(PHUIIMpoBaTh, HAOIIOIATH,



IPOBOAUTH AHKCIEPUMEHTHI, J€aTh BBIBOJABI M 3aKIIOUEHHUS, CTPYKTYPHPOBATh
MaTepuall, OOBSICHATD, JIOKa3bIBATh, 3alUIIATh CBOU UJieu;
2) ymeHue paboTaTh C Pa3HBIMH HCTOYHUKAMHU OHMOJIOTHYECKOW WH(MOpPMAIIHH:
HAXOIUTh OWOJOTMYECKYI0 HMH(OPMAIUI0 B Pa3IUYHBIX HCTOYHUKAX (TEKCTE
yuyeOHMKa, HAy4YHO-TIONMYJSPHOM JuTeparype, OHMOJIOTHYECKHX CIIOBapsAX W
CIpaBOYHMKAX), aHAJIM3HPOBATh W OLEHUBATh HMH(OpPMAIHIO, MPEOOpPa30BBHIBATH
UH(OPMALINIO u3 OJTHOM dopmbl B IpyTyIo;
3) cnocoOHOCTH BHIOMPATH LEIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX JIEHCTBUSX
U TOCTyNKax IO OTHONICHWIO K J>KMBOM TMpUpPOAE, 3I0pOBBIO CBOEMY U
OKpY’KaIOIIUX;

4) yMeHHe aJleKBaTHO HCIIOJb30BaTh PEUEBBIC CPENCTBA IJISl TUCKYCCHH U
apryMEHTalldd  CBOEW  TO3MIMHM, CpPaBHUBaTh pa3Hble TOYKH  3pEHUS,
apryMEHTHPOBATH CBOIO TOUKY 3PEHHsI, OTCTaUBATh CBOIO MO3UIIHIO.

2) IlpeaxmertHbIe:
1.B no3HaBaTesnbHOU (MHTEIIEKTYaIbHOM) cdepe:
BbIJICJICHUE CYILECTBEHHBIX MIPU3HAKOB OMOJIOTUYECKUX 00BEKTOB
(OTIMYUTENBHBIX TPU3HAKOB JKUBBIX OPraHU3MOB; KIETOK U OpPraHU3MOB
pacTeHui, >KMBOTHBIX, TPUOOB U OaKkTepuii, oOpraHuM3Ma 4YeJIOBEKa; BHUJIOB,
sKocHucTeM; Ouocdepsl) U mpoieccoB (0OMEH BEIIECTB M MPEBPAIICHUE dHEPIHUH,
NMUTaHWe, JbIXaHWE, BBIJACICHUE, TPAHCIOPT BEIIECTB, POCT, pPa3BUTHE,
pPa3MHOXEHUE, PETYISIUS KU3HEACITCIIBHOCTH OPTaHU3Ma; KPYTOBOPOT BEIIIECTB
MIPEBPAIICHUE YHEPTHH B SKOCHCTEMAX );
* TIpPHUBEACHHE JIOKA3aTEIbCTB  (apryMeHTalus) pOJCTBA  YEJIOBEKA C
MJICKOTTUTAIOIIMMH JKHBOTHBIMH; B3aMMOCBSI3H YEJIOBEKA M OKPYKAIOIICH CPEIIbI;
3aBUCUMOCTH  3J0POBBSI 4YEJIOBEKA OT COCTOSHHUS OKPYXKAIOMIeH CpPEbl;
HEOOXOMMOCTHU 3aIIUTHl OKPYKAIOIICH Cpelbl; COOM0NeHUsI MeP TPODUITAKTUKU
3a00JIeBaHUM, BBI3BIBAEMBIX PACTEHUSMH, KUBOTHBIMH, OAKTEpHUSIMU, TpUOaAMU U
BUpyCaMH, TpaBMatus3ma, crpeccoB, BUY-unbekiuu, BpeaHBIX MNPUBBIYEK,
HapYIIEHUs OCAaHKU, 3pEHHUS, CIyXa, HHPEKIIMOHHBIX U MPOCTYIHBIX 3a00JI€BaHUM;
* KJIaccupUKaus — ONpeieTICHUEe MPUHAIIC)KHOCTH OMOJIOTUYECKUX O0OBEKTOB K
OIPEJICIIEHHOW CUCTEMATUYECKOUN TPYIIIIE;
* 00BsICHEHHE POJIU OWOJIOTHMHM B MPAKTHUYECKOW NESITEIBHOCTH JIIOJEH; MecTa U
pOJIM 4YeNoBEKa B TMPHUPOJIC; POJCTBA, OONTHOCTH MPOHMCXOXKICHUS W DBOJIOIUU
pacTeHUN W >KMBOTHBIX (HA MPUMEPE COMOCTABJICHHS OTACIBHBIX TPYII); POJIU
pa3sTUYHBIX OPTraHW3MOB B JKM3HM 4YEJOBEKA, 3HAUYCHUS OHMOJOTHYECKOTO
pazHooOpa3usi 1Jii coXpaHeHusi Ouocdepbl; MEXaHU3MOB HACJIEACTBEHHOCTH U
W3MCHYMBOCTH, TPOSIBJICHUS HACJICJICTBCHHBIX 3a00JICBaHUN y  4YEJIOBEKa,
BHUJ1000pa30BaHUs U IPUCTIOCOOJIEHHOCTH;
* paznuyeHuEe Ha TaOJIWIAX YacTed M OPTaHOWJOB KJIETKH, OPTraHOB M CHCTEM
OpraHOB YEJIOBEKAa; Ha JKHUBBIX OOBEKTAX W TaOJMIIAX OPTraHOB IIBETKOBOTO
pacTeHusi, OPraHOB W CHUCTEM OPTraHOB >XKMBOTHBIX, PACTCHHWM Pa3HBIX OTJEIIOB,
YKUBOTHBIX OTJIEJIHHBIX THIIOB U KJIACCOB; HanboJiee pacpOCTPaHEHHBIX PaCTEHUN
Y JIOMAIITHUX KUBOTHBIX; ChEeIOOHBIX U SJOBUTHIX TPUOOB; OMACHBIX JIJIST YEIOBEKA
PacTeHUN U )KUBOTHBIX;




* CpaBHEHHE OMOJOTUYECKHX OOBEKTOB M MPOIIECCOB, YMEHHE JI€NIaTh BHIBOJBI U
YMO3aKJTFOYeHHS Ha OCHOBE CPaBHEHUS;

* BBIBIICHHUE U3MEHYMBOCTH OPTaHU3MOB; MIPHUCIIOCOOICHUN OpPTraHU3MOB K CpEJie
OOWTaHMs; THIIOB B3aMMOJICHCTBHS Pa3HBIX BHJOB B DKOCHCTEME; B3aMMOCBSI3EH
MEXTy OCOOCHHOCTSIMU CTPOEHUS KIIETOK, TKAaHEH, OPraHOB, CUCTEM OPTaHOB U UX
GYHKIUSAMY,

* OBJIQJICHHE METOJlaMH OWOJOTHYEeCKOW HayKW: HAONIOJEHUE | OIMCaHUC
OMONOTHYECKUX  OOBEKTOB M  TPOIECCOB;  IOCTAHOBKAa  OMOJOTMYECKUX
AKCIIEPUMEHTOB U OOBSICHEHHUE UX PE3yJIbTaTOB.

5. Conepxxanue y4eOHOIo npeamera, Kypca

Buosiorus. Beenenne B 0011yr0 0M010ruio
9 kyacc
(68 yacos, 2 yaca B HelxeJII0)

Beenenne (3 uaca)

buonoruss Hayka o KWUBOW Tmpupojac. 3HaueHHE OWOJOTHMYECKHUX 3HAHUN B
coBpeMeHHOM km3HU. [Ipodeccun, cBszaHHBIE C Ounosoruen. MeTobl
uccinenoBanust  Ouonoruu. Ilomsarue  «ku3Hb». COBpeMEHHBIE Hay4YHBIC
MPEJICTABICHUSI O CYIIHOCTH >KU3HU. CBONCTBA XMBOTO. YPOBHU OpraHU3AlAU
YKABOW MPUPOBI.

Hemoncmpauusn

[lopTpeThl ydyeHbIX, BHECIIMX 3HAYMTENIbHBINA BKJIAJ B Pa3BUTHE OMOJOTHYECKOU
HAYKHU.

Paznen 1. MosekyJsipublii ypoBenb (/0 uacos)

OO0mast xapakTepUCTHKa MOJICKYJSIPHOTO YPOBHSI opranu3ainuu >xuBoro. Cocras,
cTpoeHrne U (GYHKIUU OPTraHWYECKUX BEIIECTB, BXOJAIIMX B COCTaB >KHUBOTO:
YTIEBObI, TUTUIBI, OCIKH, HyKJIeMHOBBIC KUCIOThI, AT® u npyrue opranudeckue
coeauHeHus1. buonornueckue karanuzaTopsl. Bupycel.
Jemoncmpauusn

CxeMbl CTPOCHHST MOJIEKYJT XUMUYECKUX COCIMHEHUN, OTHOCSAIINXCS K OCHOBHBIM
rpyIIaM OpraHuYeCKUX BEIIECTB.

Jlabopamopnvie u npakmuueckue pabomaul

Pacmierienue nepokcuia Boopoia GepMEeHTOM KaTaia3ou

Pa3nen 2. Knerounnlii ypoBenb (/4 uacos)

OOmiasi xapakTepUCTHUKa KJIETOYHOTO YPOBHSI opraHu3auuu kuBoro. Kietka —
CTPYKTypHasi ¥ (pyHKUMOHAJIbHAs €IMHULA >KU3HU. MeETOoJbpl M3ydeHHUs KIIETKU.
OCHOBHBIE€ TIOJIOKEHUSI KJIETOUYHOM TEOpUH. XHUMHYECKUU COCTAaB KIETKU U €ro
nocToAHCTBO. CTpoeHue KieTku. DyHKIMM OpraHouI0B KIETKH. [IpokapuoTsl,
IYKApUOTHl. XPOMOCOMHBIH Habop kieTku. OOMEH BeIIeCTB U IpEBpAallCHUE
SHEPrUH — OCHOBA KU3HEACSTENbHOCTH KIETKH. OHEpreTHUecKuid oOMeH B
KJIETKE KJIETKH. A3poOHOe U aHa’poOHOe apixaHue. Poct, pa3BuTHe U )KU3HEHHBIN
UK KJIeToK. OOuMe MoHATUS O JENEHHM KIETKH (MUTO3, Mei03). ABTOTpO(HI,



TeTePOTPOPHI.

Jemoncmpayusn

Mopnenb kieTku. Mukpornpenaparsl MUTO3a B KJIETKaX KOPEUIKOB JIyKa; XPOMOCOM.
Mopenu-anmvkanyuy, WUIIOCTPUPYIOIIKE —JieJeHue KieTok. Paciernenue
MEepOKCHUAa BOJIOPOa C IMOMOIIBbIO (DEPMEHTOB, COJIEPKAIIUXCS B AKUBBIX KIETKaX.
Jlabopamopnvie u npakmuueckue pabomaul

PaccmarpuBaHue KJIETOK pacCTEHUHN U )KMBOTHBIX 110J] MUKPOCKOTIOM.

Pa3nen 3. Opranu3sMeHHbIi ypoBeHb (/3 uacos)

becrioioe u mosoBoe  pa3sMHOXKEHHE  OpraHu3mMoB. [loJOBbIE  KIIETKH.
OmopoTBopenue. MuauBumyanbHOoe pa3BUTHE OPraHU3MOB. bHOTreHeTH4ecKHii
3akoH. OCHOBHBIE 3aKOHOMEPHOCTH IIE€pe/ayll HacJIeJCTBEHHOW HH(OpMAIINH.
['eHeTnyeckass HEMPEPHIBHOCTD KU3HU. 3aKOHOMEPHOCTH U3MEHUNBOCTH.
Hemoncmpauyusn

Mukponpenapatsl SIMIIEKIETKA U CTIEPMATO301/1a )KUBOTHBIX.

Jlabopamopnsie u npakmuyueckue paoomol

BrlsiBlieHHEe W3MEHUMBOCTH OpraHu3MoB. Ha mpumepe pacTeHHMH M KUBOTHBIX
oburaromux B KemepoBckoii o61acTu.

Tema 4. IlonyJasiiMOHHO-BHAOBO# YPOBeHb (8 uacoes)

Bun, ero kpurepun. Crpykrypa Bupa. Ilpomcxoxnenue BuaoB. Passutune
HBOJIIOLMOHHBIX ~ TpeacTaBieHuid. [lomymsius —  snmeMeHTapHas — eauHULA
sBONIONIMHU. boprOa 3a CylIeCTBOBaHME M E€CTECTBEHHBIN OTOOP. DKOJOTHS Kak
HayKa. DKOJOTUYECKHE (PaKTOPHI U YCIOBUS CPEbI.

OCHOBHBIE TIOJIOXKEHUS TEOPUU HBOJIIOLMM. JIBMXKYyIIME CHUIBI 3BOJIIOILMUU:
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAaHUE, €CTECTBEHHBIN
otoop. IlpucmocobieHHOCT, M €€ OTHOCHTENBHOCTh. VICKYyCCTBEHHBIN OTOOp.
Cenexusi. OOpa3oBaHK€e BUI0B — MHKPOIBOJIONNS. MaKpOIBOIIOIHS.
Jemoncmpavusn

['epOapum, KOJJIEKIIMH, MOJIETH, MYJSKH PAaCTeHUUW U SKUBOTHBIX. JKuBBIC
pacTeHus W KUBOTHble. ['epbapuM W  KOMIEKUWH, WIUIIOCTPUPYIOIINE
WU3MEHYHUBOCTb, HACJIEICTBEHHOCTb, IPUCTIOCOOIEHHOCTD, pe3ynbTaThl
HCKYCCTBEHHOT'O O0TOOpa.

Jlabopamopnvie u npakmuueckue pabomaul

N3yuenue wmopdonornyeckoro kputepuss Buga. Ha mnpumepe pacreHuil u
KUBOTHBIX obuTarommx B KemepoBckoii o6nactu.

IKcKypcuu

[TpuurHBl MHOTOOOpA3Hs BUAOB B PUPO/IE.

Paznen 5. DkocucTreMHblii ypoBeHb (6 uacos)

buornienos. Dkocucrema. buoreorieHos3. BzauMocssi3p monymsiiuii B OMOTEOIIEHO3E.
[{ern nmutanus. OOMEH BENIECTB, MOTOK U MPEBPAICHUE YHEPTHUU B OMOTEOIICHO3E.
HckyccTBeHHBIE OMOIIEHO3bI. DKOJIOTUYECKAs CYKIIECCHSI.

Hemoncmpayusn



Konnexkunn, umtrocTpupyronme 3K0JI0rH4ecKie B3auMOCBI3M B OMOTe0IeHO3aX.
Mopnenu sxocucteM. @ororpadun s3xocucrem KemepoBckoit o0aacTu.

IKcKypcuu
buoreorienos.

Pa3nen 6.buocdepusblii ypoBenn (/1 uacos)
buochepa u ee cTpykrypa, CBOWCTBa, 3aKOHOMEPHOCTH. KpyroBopoT BemiecT u
3Hepruu B Oumocdepe. Ikomornueckue Kpu3uchl. OCHOBBI PALMOHAIBHOTO

IPUPOAOTIOIb30BAHHUS.

Bo3HukHOBeHUE U pPa3BUTUC KU3HU.

BSFHHI[BI, TUIIOTEC3bI W TCOPHHU O

IMPOUCXOKIACHHUU KXU3HH. KpaTKaﬂ HUCTOPpHA PA3BHUTHA OPraHUYCCKOro Mupa.

JlokazaTenbCTBa ABOIIOIHH.
Jemoncmpayusn

MOI[GHI/I-aHHJII/IKaHI/II/I «EI/IOC(l)Gpa H YCJIIOBCK)».
CKCJICTHI ITIO3BOHOYHBIX JKXMBOTHBIX.

Jlabopamopnsie u npakmuyueckue paoomol
N3ydeHne naneoHTOIOTHUECKUX JOKA3aTENbCTB SBOJOLNH.

IKcKypcuu

OK&MGHGHOCTI/I, OTIICYAaTKH,

B kpaeBegueckuii Mmy3el WK Ha reoJIOTUYECKOe OOHaKEHUE.

6. TemaTuyeckoe IVIAHUPOBaHHE

6.1. YueOHO-TeMATHYECKHNH IJIAH

Ne|Tema. KonnuectBo
KonuyectBo  |[JIabopaTOpHBIX|DKCKYpCHIA.
JacoB. paborT.
1 |BBeneHnue. 3 0
2 |MomnekynsipHbIi YPOBEHb. 10 1
3 [KnerouHblil ypOBEHb. 14 1
4 |OpraHu3MeHHbIN YPOBEHb. 13 1
5 (llomynsauMoOHHO-BUIOBOW yPOBEHB. (8 2 1
6 |9KoCHCTEeMHBIN YPOBEHbD. 6 0 1
7 |buochepHsblil ypoBEHb. 11 1 1
Peseps. 3
Wroro 3a rox. 68 6 3

2. TemaTnuyeckoe NJIAHUPOBAHUE C ONpe/ieiIeHHEM OCHOBHBIX BU0B y4eOHOI

ACATECJIBHOCTH







Ne Hara OcHOBHBIE Buna yueonoii Iliianupyemble pe3yjibTaThl 00yUYeHUs
Tema nposeJ BOIIPOCEE BRCHALCAEHOCTM IIpeameTHbIe MeranpeamMeTHbie JINYHOCTHBIE
eHMS coJlepKaHUsA
Tema 1 BBenenue 3 yaca
buonorus — nayka | OnpenenstoT MOHATHS, JlaBaTh OIIpe/e/ICHne TepMuHaM; | P: ymenue ITo3naBaTenbHbIN
1 buonorus 0 KUBOI1 pupoze. | popmupyembie B X0z MIEPEUUCIIATh LIAPCTBA KUBOU ONpEeNENATh LEIb UHTEpEC K
(1) — Hayka o 3HaueHue U3Y4EHUS IIPUPOJIBI; YpOKa U CTaBUTh €CTECTBEHHbBIM
KUBOU OHOJIOTUYECKHUX TEMBI: «OHOJIOTUS», muddepeHIpoBaHHbIE U 3a/1a4u, HaykaM. [Tonumanue
npupoze 3HAaHUU B «MHKOJIOTUS», MHTETPUPOBAaHHbBIE HEOOXOAUMBIE ISl | MHOT00Opas3us U
COBPEMEHHOI «OpHOTIOTHUS Y, OMONIOrMYeCcKHe HAyKH; YPOBHU | €€ JOCTH)KCHHUS. €IMHCTBA KUBOU
AKU3HU. «aJIbTOJIOTHSI», OpraHHu3alH )KUBOI MaTepuu [1: ymenue IPUPOJIBI HAa
[Ipodeccun, «1aneo00TaHuKay, XapaKTEpPU30BaTh YPOBHU paboTats ¢ OCHOBaHMWM 3HAHUU O
CBSI3aHHBIE C «TCHETUKAaY, OpraHu3al1H KU3HU: pa3IM4YHbIMU IpU3HaKax KUBOTO
ouomorueit «Onodusuka, MOJIEKYJIIPHBIH, KIETOYHBIH, MCTOYHHKAMHU
«OMOXUMUS Y, OpraHU3MEHHbIH, UHpOpManuy,
«paaroOuOIOTHsY, MONYJIALIUOHHO-BUIOBOI, OTJIEJISATh [JIABHOE
«KOCMUYECKasi OMOJIOTHS». | SKOCUCTEMHBIN, OMOC(EPHBIIA. OT BTOPO-
XapakTepusyrT CTENEHHOTO.
OMOJIOTHIO KaK HayKy O YMeHnue cTpyk-
JKUBOU NpUpPOJE. TypUpOBaTh

PackpeiBaroT 3HaUeHUE
OMOJIOTHYECKHUX 3HAHUI B
COBPEMEHHOM KU3HMU.
[TpuBOaAT MpUMEPHI
npodeccuii, CBI3aHHBIX C
OMOIOTHEH.

becenyror ¢
OKPYXKAIOIIUMHU
(poacTBEHHUKAMH,
3HaKOMBIMH,
CBEPCTHHUKAMH) O
npodeccusix, CBSI3aHHBIX C

yueOHbIN MaTe-
puai, 1aBaThb
OIIpeIeNIEHUS
HOHSATHUSAM,
CaMOCTOSITEIILHO
COCTaBIIATh
KOHCIIEKT ypoKa B
TETpajy.

K: ymenue
BOCIIPUHHUMATh
nH(popMalnio Ha
CIIyX.




onosoruei.

I'oToBAaT npesenranuu o
npodeccusx, CBA3aHHBIX €
Ouosoruen, ucrnoabp3ys
KOMIIBIOTEPHBIE
TEXHOJIOTUHI

202)

MeTtoanl
HCCIEeA0BA
HHUS B
OHoJIOTHHU

[TonsiTue o Hayke.
Merto1b1 Hay4HOrO
MMO3HAHMS. DTaIlbl
Hay4HOT'O
Hccaea0BaHus

OnpenensitoT MOHATHS,
dbopmupyemsbIe B X0/1€
U3YYEHHUS TEMBI: «HAYKay,
«Hay4YHOE MCCIICIOBAaHUEY,
«HAYYHBIH METOM,
«HAY4YHBIN PaKTy,
«Ha0II0ICHHEY,
(OKCIIEPUMEHTY,
«TUTIOTE3aY, «3AKOHY,
«TEOPUSY.
XapakTepusyroT
OCHOBHBIE METOIBI
HAyYHOTO MMO3HAHUS,
ATaIbl HAYYHOTO
UCCIIETOBAHMUSI.
CamMocTosATENbHO
bopMyIUpYIOT TPOOIEMBI
WCCIIC/IOBAHMS.
CoCTaBISIFOT MOATAHYIO
CTPYKTYpY Oyaymiero
CaMOCTOSITENILHOTO
MCCIICTOBAHMSI

Ha3bIBaTh METO/IbI H3YUCHUS
JKUBOU ITPUPOJBI
XapaKTePU30BaTh METO/IbI
HCCIICIOBAHUS B OMOJIOTHH:
HaOJI0JICHUE, YKCIIEPUMEHT,
CpaBHEHHUE, OTHCAHUE,
HUCTOPUYCCKHUI METO/T;
OCHOBHBIE 3TaIlbl HAYYHOTO
HCCIIE0BaHUS.

P: ymenue
OTIPENIeNIATH 1Ieh
paboTHI,
TUTAHUPOBATh
JTaIbl e Bbl-
HIOJTHEHUS U
OLIEHUBATH I10-
JTy4EeHHBIC
pe3yibTaThl.

I1: ymenue
paborath ¢
pa3IMYHBIMU
UCTOYHHUKAMU
UHpOpMauy,
OCYILECTBIATh
CMBICIIOBOE
YTEeHUE, OT/IeNATh
TJIABHOE OT
BTOPOCTENEHHOTO,
OTIpeNeNiTh
KPUTEPHUH 115
XapaKTEPUCTHKH
HIPUPOAHBIX
00BEKTOB

K: ymenune
BOCTIPUHUMATh HH-
¢dbopmanuio Ha

Yuutecs
UCII0JIb30BaTh CBOU
B3IJISAIbl HA MUD IS
00BsICHEHUS
pa3IUYHBIX
CUTyaluH, peleHus
BO3HMKAIOIIHUX
npoOeM u
W3BJICUCHUS
YKU3HEHHBIX YPOKOB




CITyX, paboTath B
COCTaBe
TBOPYECKHUX TPYIII

3(3)

CymHocTtb
KHU3HHU U
CBOMCTBA
KHBOTO

CymHocTtb

IOHSTUS <OKA3HBY.
CBoiicTBa KUBOTO.

YpoBHH
OpraHu3aluu
YKUBOU MPUPOJIBI

OrnpeaenstoT NOHATHS,
dbopMupyeMsbie B X011€
U3YYEHUS TEMBI: <GKU3HBY,
<GKU3HEHHBIE CBOICTBaY,
«Ouonoruyeckue
CUCTEMBI», «OOMEH
BEILIECTBY, «IIPOIIECCHI
OMocuHTE3a U pacnaaay,
«Pa3IPaKUMOCTD,
«pa3MHOXKEHHEY,
«HACIIEJICTBEHHOCTH,
«M3MEHUYUBOCTHY,
«Pa3BUTHUE», KYPOBHU
OpraHu3alH )KUBOTOY.
JlaroT XxapakTepucTuKy
OCHOBHBIX CBOWCTB
JKUBOTO.

OOBSICHSIIOT MPUYHHBI
3aTPYJHEHHH, CBA3aHHBIX
C ONpeeIeHUEM OHATHUS
(OKU3ZHBY.

[IpuBoasaT mpumepsl
OMOJIOTUYECKUX CUCTEM
Pa3HOr0 YpOBHS
OpraHu3aInu.
CpaBHMBAIOT CBOWCTBA,
TIPOSIBIISIONTHECS Y
00BEKTOB )KUBOU U
HEXUBOU ITPUPOJIBI

Ha3bIBaTh O0IIKE MPU3HAKU
(CBOWCTBA) )KMBOTO OpraHU3Ma
XapaKTepu30BaTh CBOMCTBA
YKHBOI'O OpraHu3Ma (Ha
KOHKPETHBIX IIPUMEPAX);
IPOBOJIUTH CPABHEHUE KUBOU U
HEXUBOU MaTepuy,

P: ymenue
OTIPENIETIATH 11EITh
paboTsl,
IJIAaHUPOBATH
JTamkbl ¢¢ BbI-
ITOJIHEHHUS U
OIICHUBATh I10-
JTy4eHHbIE
pe3yabTaThl

II.

YmMmenue,
CpaBHUBATb,
KJIaCCU(PUIIUPOBATh
1 00001AaTh
MTOHSATHS
;KOMMyHUKaTHBHBI
e YV
OtcTanBaTh CBOIO
TOYKY 3pEHHS,
IPUBOJIUTH
apryMEHTHI,
MOJITBEPIKIast UX
(dakramu.

Y4uutcs KpUTUIHO
OTHOCHUTBLCS K
CBOEMY MHEHHUIO, C
JIOCTOMHCTBOM
MpU3HABATH
omuO0YHOCTh
CBOCTO MHCHHS

Oco3HaBaTh cBOU
UHTEPEChl, HAXOUTh
U U3y4aTh B
y4eOHHKaxX
Matepuai (13
MaKCHUMyMa),
AMEIOIHN
OTHOIIIEHHE K CBOUM
UHTEpecaMm.




(ecii OHO TaKOBO)
1 KOPPEKTUPOBATH
€ro

Tema 2 «Knerounsli YpoBeHb» 10 uac.
4(1) | Monekyns Oo6mas OrnpenenstoT NOHATHS, JlaBaTh OMpe/iesieHue TepMuHaM; | P: ymeHue Yuutscs
PHBII XapaKTePUCTHKA dbopmupyeMbIe B X0j1€ NEPEYHCIISITh HIIEMEHTHI, ONIPE/IENISTH LIEIh UCIIOJIb30BaTh CBOU
YPOBEHbB: MOJICKYJISIPHOTO U3yUYCHHS TEMBI: npeobianaronme B COCTaBe padoThl, B3IJIAIBI HA MUD JUIS
oOrast YPOBHS «OpraHUYECKUE JKUBBIX OPTraHU3MOB, HX IUIAHUPOBATH JTAIbl | OOBSICHEHHUSI
XapakTepu OpraHu3aIu BEIIIECTBAY, «OCTIKN», CBOWCTBA U 3HAYCHUE €€ BBIIIOJTHEHHS U pa3IMYHbBIX
CTHKa KHUBOTO. «HYKJICHHOBBIC KHCIIOTBI», | XapaKTepU30BaTh OCOOCHHOCTH | OIICHHBATH I10- CUTYaIlU, pEIICHUS
Oprannyeckue «YTIEBOIBD», <OKUPBI CTPOCHUS TIOJMMEPOB U JTy4eHHBIC BO3HHUKAIOIINX
BellecTBa: OCNKM, | (JUIHIBI), BXOJISIIIUX B UX COCTaB pe3yIIbTaThL npoOJeM u
HYKJICHHOBBIC «OMOTIOTMMEPBI», MOHOMEPOB; IT: ymenue paboTaTh | U3BICUYCHUS
KHCJIOTHI, «MOHOMEDPBI. C Pa3INYHBIMU KU3HCHHBIX YPOKOB
YTIIEBOBI, KUPHI XapakTepu3yoT VCTOYHHKAMU Y4uuThCs IpU3HABAThH
(sTUmHIBI). MOJICKYJISIPHBINH YPOBEHb vH(OpPMALWH, IPOTHBOPEYUBOCTb
Buononmmmepsr. OpraHu3aIuH KUBOTO. OCYIIECTBIIATH ¥ HE3aBEPIICHHOCTh
Mounomepbl OnuceIBalOT 0COOEHHOCTH CMBICJIOBOE CBOMX B3IJISZIOB HA
CTPOCHUST OPTaHUIECKUX YTEHHE, OTJENATh | MHUP, BO3MOXXHOCTh
BEIIIECTB Kak TJIaBHOE OT UX U3MEHEHHUS
OMOTIONMMEPOB. BTOPOCTETIEHHOTO,
OOBACHAIOT NPUUNHBI OTIpeaesITh
U3yUYEHHsSI CBOICTB KPUTEPUU IS
OpPraHUYECKUX BEIECTB XapaKTepUCTUKHU
UMEHHO B COCTaBE KJIETKH; MPUPOTHBIX
pa3HooOpa3us CBOMCTB 00BEKTOB
OMOTIOIMMEPOB, BXOISIIINX
B COCTaB KUBBIX K:ymenue

OpPTaHW3MOB.
AHaIM3UPYIOT TEKCT
y4eOHHKA C TETBI0
CaMOCTOSITEILHOT'O

BOCIIPHHUMAThH HH-
(hopmaruio Ha CIyX,
paboTarh B cOCTaBe
TBOPYECKUX TPYIIL.




BBISIBJICHUS
OMOJIOTUYECKUX
3aKOHOMEPHOCTEI

5(2)

Yriuesoanl

VYraeBoanl.
VrineBonamwl, uian
caxapu/ibl.

MoHocaxapu/bl.

Jucaxapuipl.
[Tonucaxapupt

OrnpeaenstoT NOHATHS,
dbopMupyeMsbie B X011€
U3YYCHUS TEMBI:
«YTJIEBObI, MIIN
caxapubl»,
«MOHOCaXapUJIbI»,
«IUcaxapuab»,
«TIOTHCAXaPUJIBI»,
«pubo3ay,
«I1e30KcUpud03a»,
«TIIIOK03ay», «(PpyKTO3a»,
«TaNaKTO3ay, «caxapo3ay,
«MaJIbTO3a», «JIAKTO3a»,
«KpaxMan, «TJIMKOTeH,
«XUTHH.

XapakTepusyroT COCTaB U
CTPOEHHUE MOJIEKYJI
YTJIIEBOJIOB.
YcraHaBiIuBaroT
MPUYNHHO-CJIEICTBEHHBIE
CBSI3M MKy XUMHYCCKUM
CTPOEHUEM, CBOMCTBAMH U
(GYHKIUSMU YTIIEBOJOB Ha
OCHOBE aHaJIN3a PUCYHKOB
Y TEKCTOB B YUCOHHKE.
[TpuBOAT MpUMEPHI
YIJIEBOAOB, BXOISAIINX B
COCTaB OPraHU3MOB, MecTa
WX JIOKaJIH3aIHud 1
OMOJIOTHYECKYIO POJIb

JlaBaTh OIPE/IETICHUE TEPMUHAM;
NEPEeYUCIISTh BEIIECTBa,
BXOJISILIKE B COCTAB YIJIEBOJOB;
OCHOBHBIE (DYHKIIUH YTJIIE€BOJIOB;
IpYIIbI YTIEBOIOB
XapakTepru30BaTb OCOOEHHOCTH
CTPOEHUS YIIIEBOJOB, OCHOBHBIE
(GyHKLUU YIII€BOJOB
(IpUBOAUTD MIPUMEPHI).
OOBACHATH MPUHAIJICKHOCTD
yIJIEBOJIOB K OMOMOJIEKYIaM

P: ymenve
OpraHu30BaTh
BBIITOJIHCHUE
3aJJaHUN YUUTEISL.
PazBuTHE HaBBIKOB
CaMOOIIEHKH U ca-
MOaHaJIu3a

11: ymenue naBatb
OTIPETICIICHUS
MMOHATHSM,
KJIAaCCU(PHUIITHPO-
BaTh OOBEKTHI,
OTIPEICIISATh
KPUTEPUH TSI
KJ1accu(uKaImm
00BEKTOB.

K ymenue ciymars u
3a/1aBaTh BOIPOCHI
YUYUTEITIO U OJTHO-
KJIaCCHHUKaM

Oco3HaT 1
OCMBICITHBAIOT
UH(POPMALIUIO O
XapaKTEPHBIX
0COOCHHOCTSIX
YIJIEBOIOB
Pednekcupyror,
OLICHUBAIOT
PE3YIIbTATHI
JeSITeIIbHOCTH




3)

JInmm el

Jlumn e, XKupsl.

I'opMoHBI.
OyHKIUU
JIMIIUJIOB:
SHEpreTuyecKas,
3amacaroiias,
3aIluTHaI,
CTpOUTEbHAS,
peryisiTopHast

OnpenensroT MOHATHS,
dbopmupyemsbIe B X0/1€
W3Yy4YEHUS TEMBI:
TUTIHIBDY, KUPBD),
«TOPMOHBI»,
«HepreTuyecKas
GbyHKIMS TUUIO0BY,
«3anacaromias pyHKIus
JUIUJ0BY, «3alIUTHAs
(GYHKIUS JTUTUIOBY,
«cTpoutenbHas QyHKIUS
JTUTIUIOBY, «PETYIATOpHAS
(GYHKIHS TUTUAOBY.
JlaroT XxapakTepucTuKy
COCTaBa U CTPOEHUs
MOJIEKYJI JTUTTUIOB.
Ycra"naBauBaroT
MPUYUHHO-CIICACTBEHHBIE
CBSI3U MEXIY XUMUYECKUM
CTPOEHUEM, CBOMCTBAMH U
GYHKIUSMU YTIIEBOAOB Ha
OCHOBE aHAJIN3a PUCYHKOB
U TEKCTOB B yUeOHUKE.
IIpuBoasAT mpUMEpHI
JUIUJO0B, BXOJAIIUX B
COCTaB OPraHU3MOB, MECTa
WX JIOKQJIU3AIUH 1
OMOJIOTHYECKYIO POJIb.
OOcyx1aroT B KJacce
poOJIeMbl HAKOTITICHHS
KUPOB OPTaHU3MaMHU B
LEJSAX YCTaHOBJICHUS
MPUINHHO-CIIEACTBEHHBIX

JaBaTh OINpEIeIeHNE TEPMHUHAM;
MEPEYHCIISITh BEIIECTRA,
BXOJISIIIIHAE B COCTAB MOJICKYJIBI
OOJIBIIMHCTBA JINIIAIOB.
HaspiBaTh GyHKIHH JIATHIOB
XapaKTepU30BaTh 0COOCHHOCTH
CTPOEHUS JINITUIOB, HX

byHKIMN.

P:ymennie
OpPraHU30BaTh
BBIITOJIHCHHE
3aJJaHAN YUUTEJIS.
Pa3Butre HaBBIKOB
CaMOOIICHKH H ca-
MOaHaJI13a.
11: ymenue iaBathb
orpeieIeHUst
MOHATHSAM,
KJIaCCU(UITHPO-
BaTb OOBEKTHI,
OTIPEIEIISTh
KPUTEPHUH JIJIS
KJ1acCu(UKaImu
00BEKTOB
K:ymenue ciymars 1
3aJ1aBaTh BOIPOCHI
YUUTEIIO U OJTHO-
KJIACCHHKAM

Oco3HaT 1
OCMBICIIUBAIOT
uHpopmaIuio o
XapaKTePHBIX
0COOEHHOCTSIX
JTUTHIOB
Pednekcupyror,
OIICHUBAIOT
pe3yabTaThI
NESTEIIbHOCTH




CBSI3€H B IPUPOJE

7 CocraB u CocraB u ctpoenue | OnpeaenstoT NOHITHS, Ha3bIBaTh MOHOMED OEITKOBOM P:ymervie OCMBICIHBAIOT TEMY
4) CTpOCHHE 6enkoB. benkwu, dbopMupyemsbie B X0/1€ MOJIEKYJIbI U €T0 OpraHu30BaTh ypoKa
0enKoB WA TIPOTEUHBI. U3YYEHHUS TEMBL: «OEIKH, COCTaBJISIIOLIHUE; YPOBHU BBIIIOJIHEHHE Oco3Hatotr u
[IpocTeie u WM TIPOTEUHBI, Oopranusanuu 0eaKoBon 3a/1aHUi yUuTesL. OCMBICJIUBAIOT
CJIOKHbBIE OEJIKH. «IIPOCTBIE U CIOXKHBIE MOJICKYJIbl; XapaKTepH30BaTh Pa3BuTie HaBBIKOB UH(POPMALIHIO O
AMUHOKHUCIOTHI. Oenkuy, 0COOCHHOCTH CTPOCHHUS CaMOOLICHKH U ca- XapaKTEePHBIX
[Momunentua. «aMUHOKHCIIOTBD», MOHOMepa Oenka 1 OeIKOBO MOaHaJIN3a. 0COOEHHOCTSIX
[lepBuunas, «TIOJUMETITUTY, MOJICKYJIBI B II€JIOM; OOBSICHSTD 11 ymenue iaBatb 0enKoB
BTOpHUYHAS, «TIepBHYHAs CTPYKTypa nporecc 00pa3oBaHUs OIIpEEIIEHNS
TpeTHYHAs U OENKOBY», «BTOPUYHAS MENTUAHON CBSI3U, IPOIECC MOHATHSM,
YeTBEPTUUHAS CTPYKTYpa OEIIKOBY, oOpa3oBaHus OEIKOB Kiaccudumpo-
CTPYKTYpHI OCJIKOB. | «TPETHYHAS CTPYKTYpa pa3IMYHbIX YPOBHEH BaTh OOBEKTHI,
Jlenatypanus O€JIKOBY, «4E€TBEPTUUHAS OpraHu3auy. OIIPE/IETIATD
Oenka CTPYKTypa OEITKOBY. KpUTEPUU TS
XapakTepus3ylT COCTaB U KJIacCH(HUKaIN
CTPOEHHUE MOJIEKYI OOBEKTOB.
O€NIKOB, MPUYUHBI
BO3MO>KHOT'O HapyIICHUS K ymenue crymats u
HIPUPOIHOHN CTPYKTYPHI 3a/1aBaTh BOIPOCHI
(teHarypanum) 6€IKOB. YUUTETIO ¥ OJJHO-
[TpuBOIAT IPUMEPHI KJIaCCHUKaM
JICHaTypaluu OeJIKoB
8 DyHKIUU OyHKIUU OeNKOB: | YCTaHaBIMBAIOT MepeunciaTh PyHKIUU OEKOB B | P: ymMeHue OCMBICTHBAIOT TEMY
(5) 0enKoB CTpOUTEINbHAS, IPUYMHHO-CJIEICTBEHHbIE | OpraHU3Me OpraHu30BaTh ypoka
JIBUTATENbHAS, CBSI3M MEKIY XUMHUYECKAM | XapaKTepU30BaTb OCOOCHHOCTH | BBIIIOJHEHHE Oco3HatoT u
TpaHCHOPTHAs, CTPOEHHEM, CBOMCTBaMHU M | CTPOECHUSI MOHOMEpa Oenka u 3aJJaHUN yYUTENsl. | OCMBICIMBAIOT
3allUTHAS, ¢GyHKIMSAMEU OEIKOB Ha OEJIKOBOI MOJIEKYJIbI B LIETIOM; Pa3BuTHe HaBBIKOB | MHQOPMAIHIO O
perynasTopHas, OCHOBE aHAJIN3a PUCYHKOB | OOBSICHATH HMPOIIECC CaMOOLIEHKHU U ca- | XapaKTepPHbIX
CUTHaJIbHAA, 1 TEKCTOB B YUCOHHKE. 00pa3oBaHMs MENTUIHON CBSI3HM, | MOAHAJIM3A. 0COOEHHOCTSIX
SHepreTuveckas, [TpuBoAAT IPUMEPHI npoliecc 00pazoBaHus OEIKOB II: ymenue naBatb | OeKOB
KaTaJInTHIeCKast O€JIKOB, BXOJSIINX B Pa3INYHBIX YPOBHEH OTIpeIeIeHuUs
COCTaB OPraHU3MOB, MECT | OpraHU3AIUH. TOHSTHSIM,




UX JIOKAJTN3aIHN 1
OMOJIOrMYECKON posn

KJIacCU(PUITUPOBATh
OOBEKTEHI,
OTIpeNeNATh
KPUTEPHH IS
KJaccuukanum
00BEKTOB.

K: ymenue
CIIyILaTh U
3a/1aBaTh BOIIPOCHI
YUUTENIO U OHO-
KJIACCHUKaM

(6)

Hykneuno
BbIE
KHCJIOTBI

Hykneunossie
KHCJIOTHI.
J1e30KCupUOOHYKI
€MHOBAs KUCIIOTA,
i JIHK.
PubGonyknennoBas

kucnora, uinu PHK.

A3sotuctsle
OCHOBAHUS:
a/IeHUH, TyaHUH,
LIUTO3UH, TUMUH,
YpaLuII
Kommniiementapuoc
Tb. TpaHcnOpTHas
PHK (TPHK).
Pu6ocomuasPHK
(pPHK).
Nudopmannonnas
PHK (uPHK).
Hyxneotun.
JIBoiHas criupaiib

OnpenenstoT NoHATHS,
(dopMupyeMBbI€ B X0/1€
W3Y4EHHUS TEMBI:
«HYKJIEHHOBas1 KUCJIOTay,
«1€30KCUPUOOHYKIIEMHOBA
st kuciaoTa, i JJTHK»,
«pUOOHYKJIEMHOBAs
kucnota, miau PHK»,
«a30TUCTBIE OCHOBaHUS»,
«aJICHUHY, «TyaHUH»,
«IIUTO3UH», KTUMHUHY,
«ypauin,
«KOMILIEMEHTAPHOCTHY,
«rpancnioptHas PHK
(TPHK)», «pubocomuas
PHK (pPHK)»,
«uH(popmaronHas PHK
(uPHK)», «Hykiaeotuny,
«aBoiHas cnupans JTHK».
JlaroT xapakTepucTuKy
COCTaBa U CTPOEHUs

JaBaTh OIpe/IeJICHHE TEPMHUHAM.
[lepeuncnaTs TUIBI
HYKJIEMHOBBIX KUCIIOT; QYHKIIUU
JAHK u PHK; tunier PHK.
HaszbiBaTh cocraBistoniue
monomepoB JJHK u PHK
XapaKkTepu30BaTh 0COOEHHOCTH
CTPOECHUS HYKJIEMHOBBIX KUCIIOT
(IHK, PHK), 00BsicHsAT
MPUHLINI KOMIUIEMEHTApHOCTH;
bynxun JJHK u
PHK (pa3nanunbix tunos PHK);

P: onipenensitor
1enb padoTsl /1.
OCYIIECTBISIOT
TIOHMCK ¥ OTOOP
HEO0OXO0AUMON
UHPOpPMALIUU

K: 3apgarot
BOIIPOCHI,
BBIPAXXAIOT CBOU
MBICITH

Oco3Hanue equHCTBa
YKUBOH IIPUPOJIBI HA
OCHOBE 3HAaHHH O
HYKJIEMHOBBIX
KHCJI0TaX




MOJIEKYJI HYKJIEMHOBBIX
KHCJIOT. Y CTAHABJIMBAIOT
MPUYHUHHO-CJIEICTBEHHBIE
CBSI3M MKy XUMHYECKHM
CTpOEHHEM, CBOMCTBAMH U
GYHKIUSMU HYKJIEHHOBBIX
KHCIIOT Ha OCHOBE aHalln3a
PUCYHKOB U TEKCTOB B
y4eOHHUKE.

IIpuBoasaT npumepsI
HYKJIEMHOBBIX KUCJOT,
BXOJISIINX B COCTaB
OpPraHU3MOB, MECT UX
JIOKaJIU3alH U
OMOJIOTHYECKOH POJIH.
CocTaBisoT 1m1aH
naparpada yueOHuKa.
Pemrator 6uonornyeckue
3ama4u (Ha
MaTE€MaTUYECKHUI pacyer;
Ha MPUMEHEHUE MPUHIUIA
KOMILJIEMEHTAapHOCTH)

10 ATD u Anenosuntpudocd | Onpenensror MOHTHUS, JlaBaTh olpesieieHne TepMuHaM. | P: koppektupyor | Pedaexcupyror,
(7) apyrue at (ATO). (dbopMupyeMBbIe B X0/1€ [IepeunciaATs COCTABIAIOIIME | CBOM 3HAHMS OLICHUBAIOT
OpraHuyec Anenosunnudocda | U3ydeHUs TEMBIL: nHykineotuaa AT (AD, 1I: aHanmM3upyIoT pe3yJIbTaThl
KHe T(ALD). «aneHo3uHTpudochar AMO®); paznu4HbIe TPYIIIBI IIOJTyYEHHBIE JEATEIbHOCTH
COEIMHEH AnenoszuamoHodoc | (ATD)», BUTaMHUHOB 3HAHHUS, BBIIEISAIOT
Us KJIETKU batr (AMO). «anenosuraudocdar XapaKTepu30BaTh OCOOCHHOCTH | TJIABHOE,
Maxkpoospruueckas | (ALD)», CTpoe- BTOPOCTENEHHOE
cBs3b. Buramuubl | «anenHo3nuHMoHodocdaT Hus Mmosiekynsl AT® (ALlD, P: onenusaror
xupopactBopumsbie | (AM®D)», AMO®O); ee cBoiicTBa 1 PyHKIIUU | COOCTBEHHBIE
u «MAaKpOdpruydecKas (0OBSICHATD POJIH pe3yabTaThl
BOZOPACTBOPUMBIE | CBSI3bY, MaKpO3pPIHUYECKOH CBSI3N). K BpIpaxxaroT B




«OKHPOPACTBOPUMBIE
BUTaMHHBD»,
«BOJOPACTBOPUMBIE
BUTaMHHBI».
XapakTepu3yroT COCTaB U
CTPOEHHUE MOJIEKYJIbI
ATO.

IIpuBoasaT npumepsl
BUTaMHMHOB, BXOJAIINX B
COCTaB OPraHU3MOB, U UX
OMOJIOTNYECKOH pOJIH.
I'oTOBAT BBICTYIUIEHHE C
COOOLIEHHEM O PoJIn
BUTaMHHOB B
(bYHKLIIHOHUPOBAHUU
opraHu3Ma uyesioBeka (B
TOM YHCJIe C
HCII0JIb30BaHUEM
KOMIIbIOTEPHBIX
TEXHOJIOTHH).
OO6cy)xIatoT pe3yabTaThl
paboThI C
0JITHOKJIACCHUKAMHU

OTBE€TaxX CBOU
MBICJIN

11
(8)

brnonornma
€CKHe
KaTajm3ar
OpBbI

[TonsiTue o
KaTajn3aropax.
buonornueckue
KaTaJIn3aTophl.
depmMeHT.
KodepmeHnT.
AKTHUBHBIN LIEHTP
bepmeHnTa.
Jlabopamopnas
paboma

OrnpeaensitoT NOHSATHUS
dbopMupyeMsbie B X0/1€
W3YYCHUS TEMBI:
«KaTanm3aTopy,
«hepmeHT?,
«Ko(epMEeHT», «aKTUBHBIN
HEeHTp pepMeHTa.
XapakTepus3yrT poib
OMOJOrHYSCKUX
KaTaJn3aTOpPOB B KJIETKE.

AaBaTb OIPCACICHUEC TCPMUHAM.

[Tepeuncnsats pakTopsl,
o0ecrneunBaroIe CKOpOCTh
(epMEeHTaTUBHBIX peaKIuii
XapaKTepru30BaTh CBOICTBA

(bepMeHTOB, MEXaHU3M

neicTBUS GEPMEHTOB,
00BSICHATH 00pazoBaHMe

KOMIUIeKca «(epMeHT —

BEIIIECTBOY; pOJIb (EepMEHTOB B

P: xoppextupytor
CBOM 3HAHUS
K: B3auMooneHKa
II: ananusupyor
IIOJTyYEHHBIE
3HAHMS, BBIIEISAIOT
TJIABHOE,
BTOPOCTEIIEHHOE

K BpIpaxaroT B

Oco3HaloT u
OCMBICIUBAIOT
uH(pOpMaLIUU O
XapaKTEePHBIX
0COOEHHOCTSX
KaTaan3aTopoB




Pacmemenne
MepoKcuIa
BOJIOpOa
dbepMeHTOM
KaTajaa3on

OnuceIBatOT MEXAHU3M
paboThl (hepMEHTOB.
[TpuBoAAT TIPUMEPHI
(bepMeHTOB, X
JIOKAJIM3alMK B OPraHUu3Me
1 uX OUOJIOrHYEeCcKOi
POJIH.

YcraHaBiIMBaroT
NPUYHHHO-CJICICTBCHHBIC
CBSI3U MEXIY OEIKOBOM
IPUPOION PEPMEHTOB H
ONITHUMAJTLHBIMU
YCIOBHSIMHU MX
(yHKIIMOHUPOBAHUSL.
OTpabaThIBalOT yMEHUS
(dbopMynupoBaTh
THIIOTE3HI,
KOHCTPYHPOBATh,
MIPOBOJIUTh
9KCIIEPUMECHTHI,
OIICHUBATH MOJIyYEHHBIE
pe3yIbTaThl HA OCHOBE
coJiepKaHus
sabopaTopHON PabOThI

OpraHusMe

OTBE€TaxX CBOU
MBICJIN

12
©)

Bupycst

Bupycsl. Kancun.
CamocOopka
BHUPYCHBIX YaCTHII.
[ukn pazBuTtus
BHpYyCa

OnpenenstoT NOHATHS,
(dbopMupyeMbIe B X0/1€
WU3YYEHHUS TEMBI:
«BUPYCHI», «KATICU,
«caMocOopKay.
XapakTepus3yrT BUPYChI
KaK HEKJIETOUHbIEe ()OPMBI
’KU3HU, OMUCHIBAIOT LIUKJI
pa3BUTHsI BUpYCa.

NEPpCUHUCIIATH 3JICMCHTBI,

BXO/IAIINE B COCTAB BUPYCHOM
YaCTHUIIBI, CIIOCOOBI OOPHOBI CO

CITW/lom

XapaKTepu30BaTh 0COOEHHOCTH
CTpOEHUS U PYHKIIMOHUPOBAHUS

BHUPYCOB; 0COOCHHOCTH
Pa3INYHBIX BUPYCHBIX
3a00JI€eBaHUI U UX

P: ymenne
ONpEIENATh LEb
paboThl,
TUIAaHUPOBATH JTAITbI
€€ BBIIIOJIHEHUS U
OLICHUBATH T10-
Jy9eHHBIC
pe3yIbTaThL..

Oco3Hator u
OCMBICITHBAIOT
uHpopMaInu O
XapaKTEPHBIX
0COOEHHOCTSIX
BUPYCOB
Pednexcupytor,
OIICHUBAIOT
pe3yIbTATHI




OnuceIBalOT 001K TUIaH
CTPOCHUSI BUPYCOB.
[TpuBoAAT TIPUMEPHI
BHUPYCOB U 3a00JICBaHUA,
BBI3BIBAEMBIX HMHU.
O6cyxaaroT mpodIeMbl
MIPOUCXOXKICHUS BUPYCOB

PO UITAKTUKH, CTIOCOOBI
60ps06I co CITU oM.

IT: ymenne paboratsb
C pa3IMYHBIMU
MCTOYHHUKAMHU
nH(pOpMALIIH,
OCYUIECTBIISATh
CMBICIIOBOE
YTEHUE, OTIACISTh
IJIaBHOE OT
BTOPOCTEIEHHOTO,
OTIpeNesATh
KpUTEPHUH IS
XapaKTEePUCTUKH
MPUPOTHBIX
00BEKTOB
K:ymenne
BOCIIPHHUMATh UH-
dbopmaruio Ha ciIyXx,

JCATCIIBHOCTH

pabotars B coCTaBe
TBOPYECKUX TPYIIL
O6061mato OnpenensitoT NOHATHS, JlaBaTh OIPE/IETICHUE TEPMUHAM. P:¥wmeror Bri6upatot nienenbie
13 MUH ypOK chopmupoBaHHbIe B X0€ | Ha3piBaTb MHOTOMOJIEKYJISIPHBIE | OpPraHU30BBIBATh U CMBICJIOBBIE
(10) U3YYEHUS TEMBIL. KOMIUJIEKCHBIE CUCTEMBI; BBIIIOJIHEHUE YCTAaHOBKH B CBOMX
Jlarot onieHky NEePEeYUCIATh X CBOMCTBA U 3aJaHUi yuuTers, JNeHCTBUSAX U
BO3pacTaroleil poiu 3HAYCHUE aHATN3UPOBATH MOCTYTIKAX .

€CTECTBEHHBIX HayK U
HAYYHBIX UCCIICIOBAaHHI B
COBPEMEHHOM MHUDE,
HIOCTOSTHHOMY ITPOIIECCY
HBOJIIOLIMM HAYYHOT'O
3HAHWUSL.

OTtpabaTeIBatOT yMEHUS
dbopMynupoBaTh
TUIIOTE3BI,

XapaKTepu30BaTh 0COOEHHOCTH
CTpOEHUS ¥ PYHKIIMOHUPOBAHUS
MHOT'OMOJIEKYJIIPHBIX
KOMIIJIEKCHBIX CHCTEM,
OOBSICHATH UX CBOWCTBA,
3HaYeHHE

pe3ybTaThl CBOEH
paboTHI HA YpOKE.
IT: Y™meror
BOCTIPOU3BO/IUTH
UH(POPMALIUIO TIO
MaMSITH, J1aBaTh
orpeJiesieHue
TIOHATHUSIM, CTPOHUTH
peueBbie




KOHCTPYHPOBATh, BbICKa3bIBaHUS,
IPOBOJIUTH yCTaHaBIIMBaTh
HKCIIEPUMEHTHI, IPUYHHHO-
OLICHUBATH I10JIyYECHHBIE CJIEICTBECHHbIE
pe3yibTaThl CBSI3U.
K: Ymenune
pabortath B
rpymnmnax,
00CyX1aTh
Tema 2 Kiierounslii ypoBeHb 14 gac
1 Kiierounsl Oomas OnpenensitoT NOHATHS, Ha3bIBaTh (PaMIJTUHN BEITMKUX Yuautecs
14) | i XapaKTepUCTHKA dbopmupyemble B X0/1€ YUEHBIX-MUKPOCKOIIMCTOB, P: ymenue OCMBICJIMBATh
YPOBEHB! KJIETOYHOTO U3YYEHHUS TEMBI: BHECIIMX CBOH BKJaJ B BbIOMpATh 3HaYMMOCTb JJAHHOM
o0rmas YPOBHS «KIIETKA», «METObI U3y4eHHE KIETOK, aBTOPOB CaMOCTOSITeNIbHbIE TEMBI, YUUTBCS
XapakTepu OpraHu3aluu U3YYEHHUS KIIETKNY, KJIETOYHOU Teopuun CpeacTBa UCIO0JIb30BaTh CBOU
CTHKa xuBoro. Kitetka — | «cBeTOBas MUKPOCKOIHUS», | XapaKTepU30BaTh OCHOBHBIE JOCTHOKEHUS LU B3IJIAIBI AJIS
CTPYKTYypHas U «QNEKTPOHHAs MI0JIO’KEHHUS KJIIETOYHOU TEOpUH. I1: ymenue pelieHus npodiem u
(GyHKUMOHATBHAS | MUKPOCKOIIMS, [TpoBOIUTH CpaBHEHUE HaXO/IUTh HY)KHYIO U3BJICUCHMUS
€IMHUILIA KU3HU. «KJIETOYHAsl TEOPUSI». CTPOEHUS POKAPHUOTOB U MH(pOpMaLIHIO KU3HEHHBIX YPOKOB
XUMHUECKHI XapakTepu3yroT KIETKY 9YKapHOTOB, PACTUTEIBHOM U K ymenue
COCTaB KJIETKH. KaK CTPYKTYPHYIO U JKUBOTHOM KJIETOK (aBTOTPO(OB KOPPEKTUPOBATh
Mertoab! u3yuyeHus: | GyHKUHOHAIbHYIO U reTepoTpooB). CBOM 3HaHMI,
kjeTkd. OCHOBHbBIE | €IMHUILY KHU3HU, €€ B3aMOOILICHUBATh
IOJIOKEHHUS XMMUYECKUH COCTaB, JpyT Apyra.

KJIETOYHOW TEOpUH

METO/Ibl U3YUYECHUSI.
OOBSACHAIOT OCHOBHBIC
MOJIOYKEHUS KJIETOUYHOU
TEOPHH.

CpaBHUBAIOT MPUHIIHAITHI
paboThl ¥ BO3MOKHOCTH
CBETOBOM U DJIEKTPOHHON
MHUKPOCKOITUYECKOU




TCXHUKH

2 O6mmue OO6mme ceenenus o | OnpenenstoT NOHATHS, JlaBaTh OIPE/EICHUE TEPMUHAM. P- onpenensiror | OcMmbIcAMBAIOT
(15) | cBemenwmst CTPOCHHH KJIETOK. | (hopmupyemblie B X0/e HaszbiBaTh cocraBistoniye 1enb paboThl, €AMHYIO IPUPOIHYIO
0 KJIETKax. [uromnazma. A3YYEHHUS TEMBI: HApPYXHOM KJIIETOYHOU KOPPEKTUPYIOT LIEJIOCTHOCTD
Knerouna SAnpo. OpraHoupl. | «IUTOILIA3ZMAY, «SIAPO», MeMOpaHbl, COCTaB 3HAHUA.
s MemOpana. «OPraHoMJIbI», COJIEP’)KUMOTO si/ipa I1- ananuzupyror
MeMOpaHa Knerounas «MeMOpaHay, «KJIeTOYHas XapaKTepU30BaTh CTPOCHUE HOJTy4YeHHbIE
MemOpaHa. MeMOpaHay, «(harouTosy, KJIETOYHOW MEMOpaHblI, 3HAHUA U
daronuros. CITTHOIIMTO3. GbyHKIMM Hapy>KHOU MeMOpaHbl | nuddepeHIupyoT
IInaonmTo3 XapakTepusyT U KJIETKH, CIIOCOOBI [IOJIy4YECHHBIC
CPaBHHMBAIOT MPOIIECCHI MIPOHUKHOBEHUS BEUIECTB 3HAHUA.
¢darouuTosa u BHYTPb KJIETKHU ((haromuTos, Kymenue
MUHOILIUTO3A. MUHOLIUTO3. KOPPEKTUPOBATH
OnuceIBalOT 0COOCHHOCTHU CBOHM 3HAHMS,
CTPOCHUS YacTeil u B3aMMOOIICHUBATh
OpraHOUJIOB KJIETKH. JpyT apyra -
Y cTaHaBIUBaIOT BBIPAXKAIOT CBOU
IIPUYMUHHO-CJIEICTBEHHbIE MBICIIH.
CBSI3M MEXKIY CTPOCHUEM
KJIETKU U
OCYILIECTBIIEHUEM €10
MPOIIeCCOB (ParonuTosa,
CTpoeHHEeM U QYHKIUIMU
KJIETOYHOU MEMOpaHBI.
CocTaBifOT MIIaH
naparpada
3 Anpo Anpo, ero OnpenenstoT NoHATHS, JlaBaTh OIPEEICHUE TEPMUHAM. P- ompenensror | OcMmbIcaMBaIOT
(16) CTpOEHHE U (dbopMupyeMbIe B X0/1€ HazbiBaTh cocTaBistoniye 1enb paboThl,, €MHYI0 IPUPOJIHYIO
(GYHKIIUY B KJIETKE. | U3yYCHHS TEMBbI: Hapy»XHOU KJIETOYHOU KOPPEKTHUPYIOT LIEJIOCTHOCTh
[IpokapuoTsl. «IIPOKAPUOTHI», MeMOpaHbl, COCTaB 3HAHHUS.
DyKapHOTBHI. «QYKapHOThI», COJIEP>KUMOTO sifipa I[1- ananu3upyrot
XPOMOCOMHBIH «XpOMaTHH, XapaKTepu30BaTh CTPOCHUE MOJIy4E€HHBIE
Ha0O0p KIETKH «XPOMOCOMBI», KJIETOYHOM MEMOpaHBbI, 3HAHUA U




«KAPUOTHID»,
«COMATUYECKHE KICTKH,
«IMIUIOUIHBIA HAOODPY,
«TOMOJIOTUYHBIC
XPOMOCOMBI»,
«TaTtuIOuAHBINA HAOOP
XPOMOCOMY, «IaMEThI»,
«SIIPBIIIKOY.
XapakTepu3yIoT CTPOCHHUE
SIpa KJIETKH U €r0 CBS3HU C
9HOILTa3MATHYECKOM
ceTplo. Pemaror
OMOJIOrHYECKUE 3a/1a4d Ha
oTpeieiIeHUe Yuciia
XPOMOCOM B TarIONIHOM
W JIATIJIONTHOM Habope

(GYHKIIMHA HApY>)KHOH MEeMOpaHBbI
KJIETKH, CIIOCOOBI
MPOHUKHOBEHUS BEIICCTB
BHYTpPb KJIETKH ((paromuros,
MUHOIUTO3.

nudepeHIUpyoT
MOJTyYCHHBIE
3HAHUS.
Kymenue
KOPPEKTUPOBATH
CBOM 3HAHWUS,
B3aMMOOIICHUBATD
ApYT Apyra -
BBIpaXaroT CBOU
MBICITH.

(17)

DHpoImIa3
MaTHYeCKa
s CETh.

Pubocomel

Kommniexc
T"onsmxu.
JIn3ocoMbl

OHjponaa3MaTHdec
Kas CeTh.
Pu6ocoMEl.
Kommexc
T'onbmxu.
JIn30coMEBI

OnpenenstoT NoHATHS,
(dopMupyeMBbI€ B X0/1€
W3YYEHHUS TEMBI:
«@HJOIIa3MaTHYECKast
CeTb», «pUOOCOMBDY,
«KoMIIIEKC I OB IKIY,
<«JIU30COMBI».
XapakTepu3yrT CTPOEHUE
IIEPEYNCIIEHHBIX
OpraHOUJIOB KJIETKH U UX
¢byHKUIMU. Y CcTaHaBIUBAIOT
MIPUYMNHHO-CJIE/ICTBEHHbIE
CBSI3M MEXKIY CTPOEHUEM U
GyHKIASIMEI
OMOJIOTUYECKUX CUCTEM Ha
npuMepe KJIEeTKH, ee
OpPraHouJOB U

Ha3bIBaTh OPTaHOUIBI KJICTKH,
WX QYHKIIHH; IEPSUUCTISTh
BHUBI IIJIACTH
XapaKTepU30BaTh CTPOCHUE
OIIC, pubocom, TU30COM H Ip.
OpraHoUIOB, X (PYHKIIHU.
OOBACHATH HATMYKE OOJIBIIETO
KOJINYE€CTBA MUTOXOHIPHUI B
MOJIOJBIX KJIETKAX U B KJIIETKaX C
OOJIBIIMMHA YHEPTCTHUCCKUMU
3aTpaTamu

P- onpenensitor
1eJTb paboThI,
KOPPEKTUPYIOT
3HAHUS.

I1- ananusupyror
MOJIy4YE€HHbIE
3HaHUS U
nudepeHInpyroT
NIOJIyYEHHBIE
3HAHHUS.
BBIPAXAlOT CBOU
MBICITU
K: ymenue
paboTath B rpynix,
o0cy)IaTh

OCMBICIIUBAIOT

eANMHYIO TPUPOIHYIO
[EJIOCTHOCTh




BBITIOJTHSEMBIX UMHU
byHKINHA.

PabGoratot ¢
WJLTIOCTPAIUSIMHI
y4deOHHKa (CMBICTIOBOE
YTEHUE)

(18)

MutoxoHn
puu
ITmactuael

KieTounsr
W LEHTP.
Opranoup
Bl
JIBHOKEHUS

KieTounsr
e
BKJIFOUEHH
s

MuUTOXOHIpUH.
Kpucrsr.
IImactuabr:
JICHKOILIACTEHI,
XJIOPOILJIACTHI,
XPOMOILIACTHI.
I'pansbl.

Knerounslii neHTp.

Iutockener.
MuxpoTpyOoUKH.
IlenTpuonu.

Bepereno nenenus.

Pecunuku.
Kryruxu.
Kierounsre
BKJIIOUEHHUS

OnpenenstoT NoHATHs,
dbopmupyemsbIe B X0/1€
W3Y4EHHUS TEMBI:
«MHUTOXOHIPUNY,
«KPUCTBID», «IIJIACTUIBI»,
«ICHKOIIIACTBI»,
«XJIOPOIIACThI»,
«XPOMOILIIACTBI»,
«TPaHbL», «KJIETOYHBII
LEHTP», «IIUTOCKEIIET,
«MUKpPOTPYOOUKHY,
«UEHTPUOIN», «BEPETEHO
JIEJICHUS», «PECHUYKN,
(OKTYTHUKW», «KJIETOYHbIE
BKJIFOUEHUS.
XapakTepus3yrT CTPOEHUE
IIEPEYNCIIEHHBIX
OpraHOUJIOB KJIETKH U UX
¢byHKuMu. YCcTaHABIUBAIOT
MPUYHUHHO-CJIE/ICTBEHHbIE
CBSI3M MEXKIY CTPOECHUEM U
byHKIUSIMEI
OMOJIOTUYECKUX CUCTEM Ha
npuMepe KJIEeTKH, ee
OpraHouOB U
BBITIOJTHSAEMBIX UM

GyHKIUH.

Ha3bIBaTh 3JIEMEHTHI, BXOSIINE
B COCTaB KJIETOUHOTO LIEHTPA;
MEPEYUCIISATh OPTaHOU/IbI
JIBUKCHHSI; HA3bIBATh
OpraHoubl IPOKAPUOTUIECKON
KJIETKH

XapaKTepU30BaTh CTPOCHUE U
(GYHKIIUU KJIETOYHOTO [IEHTpa U
OpraHOMJIOB JIBHXKECHHUS;

P- onpenensror

11e1b paboThI,,

KOPPEKTHPYIOT
3HAHUA.

[1- ananu3upyror
HOJTy4YeHHbIE
3HAHUS U
b hepeHIUPYIOT
MOJTyYeHHBIC
3HAHUA.

- BBIPQKAIOT CBOU
MBICITU
K- BrICKa3bIBatOT
CBOIO TOYKY 3pPEHHUS

OCMBICIIUBAIOT

EAMHYIO TPUPOJAHYIO
LEJIOCTHOCTh




PabGorator ¢
WJLTIOCTPAIUSIMHU
y4deOHHKa (CMBICTIOBOE
YTEHUE)

6 Ocobenno [IpokapuoTsl. OnpenenstoT MOHATHS, JlaBaTbCpaBHUTEIBHYIO OcCMBICITUBAIOT
(19) | ctm DyKapHOTBHI. dbopmupyembIe B X0/1€ XapaKTePUCTUKY IPOKAPUOT C P- ompenensror | eAMHYIO0 IPUPOJIHYIO
CTpOCHUS AHa’po6bl. CHIOpBL. | U3yYEHHS TEMBI: SYKapuOTaMH, BbIIETSS 1eNb paboThlL,, LEJIOCTHOCTh
KJIETOK UepThbl CXOJACTBA U | «IIPOKAPUOTHIY, MPU3HAKU TPUMUTUBHOCTH KOPPEKTHPYIOT
JyKapuoT pa3anyus KJIETOK «QYKapHOThI», MIPOKAPHUOT IO CPAaBHEHUIO C 3HAHUS.
u MPOKAPHOT U «aHa’pOOBI», «CIIOPHI». YKapUOTAMH. I1- ananmu3upyrot
IPOKApHO 9yKapuoT. XapakTepusyroT HOJTy4YeHHbIE
T Jlabopamopnas O0COOEHHOCTH CTPOCHUS 3HaHUS U
paboma KJICTOK IPOKAPHOT U b hepeHIUPYIOT
PaccmarpuBanue sykapuoT. CpaBHUBAIOT MOJTyYEHHbIE
KJIETOK OakTepuii, | 0COOEHHOCTU CTPOCHUS 3HAHUA.
pacTeHuii u KJIETOK C LIEJIbI0 - BBIPa)KaloT CBOU
KUBOTHBIX M1O]] BBISIBJICHUSI CXOJICTBA U MBICITU
MHUKPOCKOTIOM paznuyus K- BbIcKa3bIBatoT
CBOIO TOYKY 3pEHHUS
7 0O6061mato OnpenensitoT NoHATHS, JlaBaTh OIpE/IEIIeHUE TEPMUHAM. P:¥meror Bri6upatot nienenbie
(20) | mmit ypok c(hOpMUPOBAaHHBIE B XO/1€ Ha3zbiBaTh 0coOeHHOCTH OpraHU30BBIBaTh U CMBICIIOBBIE
W3Yy4YEHUS TEMBI. CTPOCHHUSI KIIETOK >KUBBIX BBITIOJIHCHHE YCTaHOBKHU B CBOUX
OTpabaThIBalOT YMEHUS OpPraHU3MOB; IEPEUUCTATH UX 3aIaHUI yUUTeIs, JNENCTBUAX U
¢dbopMynupoBaTh CBOICTBa U 3HAYEHUE aHaJIM3UPOBATh MOCTYIKaX .
TUIOTE3BI, XapaKkTepu30BaTh OCOOEHHOCTH | PE3yJbTaThl CBOEH
KOHCTPYHPOBATh, CTpOEHUS U QYHKIIMOHUPOBAHUS | pabOTHI HAa ypOKE.
MPOBOAUTH II: YMmeroT
AKCIIEPUMEHTHI, BOCITPOU3BOIUTH

OIICHUBATH MOJTYYEHHBIE
pe3yNbTaThl

UH(POPMALIUIO TIO
MaMSITH, J1aBaTh
OIpesieTICHUE
TIOHATHUSIM, CTPOHUTH
peueBbie




BbICKa3bIBaHUs,

yCTaHaBJIUBAThH
IPUYUHHO-
CJIE/ICTBCHHbBIC
CBSI3HU.
K: YMenue
pabortath B
rpynmnax,
00CyX1aTh
8 Accumuiis Accummsusi. OrnpenenstoT NOHATHS, JaBatTh onpejaeneHue TepMuHaM. | P- mumanupytor u | Oco3HaBarthb
(21) | umsawm JuccuMunsanus. dbopMupyembie B X0/1€ [lepeuuncnsars Tamns MPOTHO3UPYIOT €MHCTBO U
JTUCCUMMIT Merabonuzm W3Yy4YEHUS TEMBI: SHEPTreTUYECKOro OOMeHa, pe3ynbTaT u 1[EJIOCTHOCTD
ALY «aCCUMUJISIUSY, OCHOBHBIE ITPOLIECCHI BHOCSIT OKPY’KAroIIero Mupa
MeTtaboiu «IUCCUMUIISIIHSY, MeTaboau3Ma HEOOXOIMMEIC
3M «METaboIU3M». XapaKkTepu30BaTh OOMEH JTOTIOTHEHHUS.
OO0cyx1a0T B Kj1acce BELIECTB U MIPEBPALLEHUE I1- Haxondar u
poOJIeMHBIE BOIIPOCHI, SHEpPTUH. 0TOMpaIOT
CBSI3aHHBIE C MPOIECCaMU HEOOXOUMYIO
oOMeHa BEIeCTB B uHpopMaIio 1
OMOJIOTMUECKNX CUCTEMAaX CTPYKTYPHUPYIOT €€.
K- BbICKa3bIBaIOT
CBOIO TOUKY 3pCHUS
9 DHepreTu Hemnonnoe OnpenenstoT NOHATHS, OOBSICHITH B3aUMOCBSI3b P- mnanupytor u | Oco3HaBath
(22) | ueckuii KHCJIOPOJIHOE dbopmupyembie B X0 ACCUMUJISIIUM U TUCCUMUJISIIINH, MIPOTHO3ZUPYIOT €IMHCTBO U
oOMeH B (dbepMeHTaTUBHOE W3Yy4YEHUS TEMBI: obpazoBanune AT® B xoze pe3ynbTaT u L[EJIOCTHOCTh
KJIETKE pacIierieHne «HETIOJTHOE KUCJIOPOJHOE | DPHEPreTHYECKOTo 0OMEHa B BHOCSIT OKPY>KaIoIIero MUpa
TJIFOKO3BI. dbepMeHTaTUBHOE KJIeTKe. XapaKTepHu30BaTh HEO0OXOIUMBIE
I'muxonus. TlomHoE | paciieruieHue TI0KO3b», | 0OMEH BEIIECTB U MPEBPAILICHUE JTOTIOJTHEHUS.
KHCJIOPOJIHOE «TIUKOJIU3Y, «TIOJTHOE SHEPTUU Kak MpoIECCHI, [1- Haxomdar u
paciierieHue KHCJIOPOJTHOE COCTABJISIIOIINE OCHOBY oTOHUparoT
[JIFOKO3BI. pacHICTVIEHHE TIIOKO3bDY, | KU3HENESITEIIbHOCTH KIETKH HEO0OXOTUMYIO
Kierounoe «KIJIETOYHOE JIBIXAHHEM. nH(pOpMaLUIO U
JIBIXaHHe XapakTepusyroT CTPYKTYPHUPYIOT €€.




OCHOBHBIE JTAITbl
HHEPTreTHYECKOro oOMeHa
B KJICTKaX OPraHU3MOB.
CpaBHUBaIOT
YHEPTEeTUYECKYIO

3¢ (HEeKTUBHOCTH
TJIUKOJIN3a ¥ KIIETOYHOTO
JIBIXaHHSI

K- BrICKa3bIBAIOT
CBOIO TOUKY 3pEHUS

10
(23)

doTocHuHT
e3u
XEMOCHHT
e3

3HayeHue
¢dorocunTe3a.
CaeroBas ¢aza
¢dorocuHTe3A.
TemuoBas ¢aza
¢dorocuHTe3A.
doroim3 BOOEI.
XeMOCHHTE3.
XeMOoTpodBhI.
Hutpudumupyromn
ne OakTepuun

OnpenenstoT MOHATHS,
dbopmupyemsbIe B X0/1€
U3y4YCHUS TEMBI:
«cBeToBas ¢aza
(doTocuHTE3a», KTEMHOBAs
¢daza porocunTe3aN,
«hoTonu3 BOIbI,
«XEMOCHHTE3,
«XeMOTPOdBI»,
«HUTPUPHUIUPYIOIIHE
OakTepun». PackpeiBatoT
3Ha4YeHue POTOCHHTE3A.
XapakTepusyroT
TEMHOBYIO U CBETOBYIO
¢a3el hoTocHHTE3a IO
cxeMe, PUBEACHHOM B
yueOHUKe.

CpaBHUBAIOT MPOLIECCHI
dbotocuHTE3a U
XEMOCHHTE3A.

Pemator pacuetHble
MaTeMaTHYeCKUe 3a/1a4H,
OCHOBaHHbIE Ha
(hakTHIeCKOM
OMOJIOTHYECKOM

OOBSICHITH CMBICJI CBETOBOM U
TEMHOBOM (a3 poTocunTe3a

P: Ymers
CaMOCTOSITEIILHO
0oOHapyXHUBaTh U

¢dbopMupoBaTh
y4eOHYIO
npoOemy,
OTIPEIICTIATH 11ETh
yaeOHOM
JIeATEITLHOCTH.
YMeTb paboTtars 1o
IUIaHY, CBEPSTh
CBOU JICUCTBUA C
HENbIO U, TIPH
HEOOXOJIMMOCTH,
UCIIPABIISATH

OIINOKH
CaMOCTOSITENILHO.

I1. YMmetn

aHaAIIM3UPOBATh
CoJiepKaHue
JEMOHCTPAIIMOHHO
¥ TaOJIUIIBI 1
PHUCYHKOB.

K: Ymern

OCMBICTIHBAIOT
PUYUHBI
pazHooOpa3us
MIPOIIECCOB
MIPOUCXOMSAIINX B
JKUBBIX OpraHU3Max




Marepuae

CaMOCTOSITEILHO
OpPTraHU30BHIBATH
y4eOHOEB3auMO/ICH
CTBUENpHU paboTe B
rpynime (mape).
OOBEKTHBHO
OIICHHBATh PabOTy
YJICHOB TPYIIII

11
(24)

ABTOTpOd
bl U
reTepoTpO

(3

ABTOTPO(dBI.

I'ereporpodsr.

dotoTpodml.
XeMoTpodBwl.
Campodurtsl.
[Tapa3utsl.
['ono3oitHoe
MUTaHUE

OnpenenstoT NOHATHS,
dbopmupyemsbIe B X0/1€
U3y4EHHSI TEMBI:
«aBTOTPOQBI»,
«reTepoTpodbl»,
«hoTtoTpodsl»,
«XEMOTPOdBI»,
«canpo@uTh,

«Tapa3uThl», «rOJ030MHOE
nutanue». CpaBHUBAIOT
OpPTraHU3MBI 10 CIIOCO0Y
MOJTYYSHUS TUTATEIbHBIX

BenrecTB. COCTaBIIAIOT

cxemy «Knaccudukanus
OpPraHU3MOB I10 CIIOCO0Y
MUTAHUSD C TIPUBEICHUEM

KOHKPETHBIX IPUMEPOB
(CMBICIIOBOE YTEHHE)

JlaBaTh OIpe/IeJICHUE TEPMUHAM.
HazbIBaTh THITBI TUTAHUS
JKUBBIX OPraHU3MOB; (a3bl U
HPOAYKTHl (POTOCHHTE3A;
TPYMIbI T€TePOTPODHBIX
OpraHu3MOB
XapaKTEPU30BaTh (OMHUCHIBATH)
0CO0OEH-

HOCTHU MUTAHUS aBTOTPODHBIX U
reTepoTpOo(HBIX OPraHU3MOB
(canpouTOB, TAPA3UTOB,
CUMOHMOHTOB), 0COOCHHOCTH
nporeccoB Goro- u
xeMmocuHTesa. [IpuBoauTs
MIPUMEPBI PACTUTENBHBIX
OpPraHU3MOB C TeTepOTPOPHBIM
TUIIOM MUTAHUH, OPTaHU3MOB CO
CMEIIaHHBIM TUTIOM ITUTAHUSI.

P: Ymers
CaMOCTOSITEIILHO
0oOHapyXHUBaTh U

¢dbopMupoBaTh
y4eOHYIO
npoOemy,
OTIPEIICTIATH 11ETh
yaeOHOM
JIeATEITLHOCTH.
YMeTb paboTtars 1o
IUIaHY, CBEPSTh
CBOU JICUCTBUA C
HENbIO U, TIPH
HEOOXOJIMMOCTH,
UCIIPABIISATH

OIINOKH
CaMOCTOSITENILHO.

I1. YMmetn

aHaAIIM3UPOBATh
CoJiepKaHue
JIEMOHCTPAIIMOHHO
¥ TaOJIUIIBI 1
PHUCYHKOB.

K: Ymern

OCMBICITHBAIOT
PUYUHBI
pPa3HOOOpa3us TUIIOB
MMUTaHUS KIETKA




CaMOCTOSITENIbHO
OpPTraHU30BHIBATH
yaeOHoe
B3aMMOJEHCTBUE
pu paboTe B
rpymnme (nape).
OOBEKTUBHO
OLICHUBATh paboOTy
YJICHOB TPYIII

12
(25)

Cunres
O€EJIKOB B
KJIETKE

Cunres 0elIKOB B
KieTke. ['eH.

T'eneTnueckuii Kou.

Tpunner. KomoH.
Tpanckpunuus.
AHTHUKOIOH.
TpanciAnus.
ITonucoma

OrnpenenstoT NOHATHS,
dbopMupyembie B X0/1€
W3YYCHUS TEMBL: «TCHY,
«TEHETHUYECKHUH KO,
TPUILIETY», «KOJIOHY,
«TPAHCKPUIILIH,
«aHTUKOJIOHY,
«TpaHCIALUAY,
«TIOJUCOMAY.
XapakTepusyroT
MIPOIIECCHI, CBSI3aHHBIE C
OnocuHTE30M OenKa B
KJIETKE.

OnuChIBatOT MPOIIECCHI
TPAHCKPHITIIAN U
TPaHCIALUU TPUMEHSS
TIPUHITATT
KOMIUJIEMEHTAPHOCTH U
T€HETUYECKOT0 KOJIa

AaBaTb OIPCACIICHUC TCPMHUHAM.

Ha3zbiBaTh 3Tarnsl OnocuHTE3a
Oernka (MecTo OCyIECTBICHUS
TPAHCKPUIILIUU U TPAHCIISILIVH )
XapaKTepu30BaTh (OMUCHIBATH)
rporiecc OMOCUHTE3a OSIKOB B
kieTke. OOBACHATD POJIb
TeHETUYECKOTO KOJIa, POJIb

P- Boimensdior u
0CO3HAIOT TO, YTO
y’K€ YCBOECHO,
BHOCSAT
HEOOXOIMMEIC
ngonoaHenus. 11-
UCCIEeNYIOT,
HaXOMAT U
0TOMpaIoT
HEO0OXOTUMYIO
uH(pOpMaLUIO U
CTPYKTYPUPYIOT €€.

K- cnymaror
YUUTENS], OTBEYAIOT
Ha BOIIPOCHI

Oco3HaBaTthb
€IMHCTBO U
1[EJTIOCTHOCTD
OKPY’KaIOIIero Mupa




13 Henenue JKuznennsplii uksn | OnpeaesnsitoT MOHITHA, JlaBaTh OMpeAeIeHuE TepMUHAM. | P- mimaHupyroT u Oco3HaBarhb
(26) | knerkw. KJIETKU. MuTO3. dbopmupyemsbIe B X0/1€ HaspiBath (azbl MuTO3a, IIPOrHO3UPYIOT €MHCTBO U
Muro3 Wntepodasa. U3y4EHUS TEMBL: «MUTO3Y, OpraHOM/Ibl, Y4aCTBYIOILIUE B pe3yibTar u LIEJIOCTHOCTh
[Tpoda3za. «unTephazay, «podazay, JIeTICHUH KIICTKU BHOCST OKPY’KaIOIIEero MUpa
Meradaza. «Metadazan, «aHadaszay, XapaKTepu30BaTh MEXaHU3M HE00X0uMbIe
Amnadaza. «renodazan, JIEJICHUS KIIETKU; OTIMCHIBATh JIOTIOTHCHHUS.
Tenodaza. «penyITUKALH, IIPOLIECCHI, TPOUCXOIAIINE B I1- HaxomdaT u
Penyrumkanus. «XpOMaTUIBD, Kax10# u3 a3 MuTo3a. 0TOMpaIoT
XpomaTusl. «LEHTPOMEpay, «BEPETEHO OOBsACHATH OMOJIOrMUYECKHI HE00XO0IUMYIO
Llentpomepa. JCTICHHSI. CMBICIT MHTO32 uHPOPMALIUIO U
Bepereno nenenust | XapakTepusyoT CTPYKTYpPHUPYIOT €€.
OMOJIOrMYecKoe 3HaUCHNE
MHTO3A. K- BbICKa3bIBatOT
OnuceIBalOT OCHOBHBIC CBOIO TOUKY 3pEHUS
(da3pl MHUTO3A.
YcraHaBiuBaroT
PUYUHHO-CJIE/ICTBEHHbIE
CBSI3U MEXKIY
HPOJIOJKUTEIBHOCTHIO
JIeTICHUSI KIIETKU U
POI0JKUTEIBHOCTHIO
OCTAJILHOTO MEePHO/Ia
KU3HEHHOTO LIUKJIa
KIICTKH
14 O6o061ato 3HaTh TEPMUHBI; HAa3bIBaTh P: xoppexTupoBath VYuutscs
(27) | mmit ypox OpTaHOMIBI KJICTKH, TPYIIIBI 3HAHUS U CaMOCTOSITETTHHO
XUMHUYECKHX 3JIEMEHTOB, 00BEKTHBHO UX OTIpeNieNTh
BKITFOYCHHBIX B XUMHUECKUH OILICHUBATb. 3HaYMMOCTb
COCTaB KJIETOK; IEPEUUCIIATh I1: ymenue U3y4aeMoro,
THUIIBI MUTAHUS; (a3bl MHUTO32 00001maTh 1 BO3MOKHOCTh
XapaKkTepu30BaTh CTPOCHHUE, CHCTEMaTU3HPOBAT | HCIOIB30BATH CBOU

(GYHKIIMN 1 XUMHYECKHH COCTaB
KJIETOK (OakTepuii, rpuboB,

b 3HaHUs, ACIaTh
3aKJIIIOYCHHUA U

3HaHUS TPH
W3Y4YEHUHU JPYTUX




pacTeHU U KUBOTHBIX);

BBIBO/JIbI, CTPOUTH

MIPEIMETOB U

(3HepreTuyeckuil u JIOTUYECKOE pelieHnn
MJIACTHYCCKUN OOMEHBI); paccyxJIeHHeE. OMOJIOTHYECKHUX
cyuiHocTh MuTo3a. [IpuBoauTh 3aj1a4
MIPUMEPBI, TOKA3bIBAIOIIHE K :orcrauBas cBoro
B3aUMOCBSI3b CTPOEHUS U TOUYKY 3pEHHS,
GyHKIUI KIETOK IPUCTYLIINBATHCS K
MHEHUIO JPYTUX
yyammxcs,
CIIPaBEJIMBO U
KOPPEKTHO
OLICHUBATh padboTy
OJIHOKJIACCHUKOB U
YBaXKUTEIBHO
OTHOCHUTBCS K
MHEHUIO JAPYTUX
Tema 3 Opranu3MeHHbIH YPOBEHb 13
1 Pazmuoxe Oo6mas OrnpeaensroT NOHATHS, 3HaTh TEPMUHBI; IEPEUUCIISTH Oco3HaBathb
(28) | Hue XapaKTepUCTHKA dbopMupyembie B X0/1€ BU/JIbI OECTIOJIOTO U MOJIOBOTO P: Ymenue €MHCTBO U
OpraHu3M OpPraHU3MEHHOTO W3YYEHUS TEMBI: Pa3MHOXKEHHUS OpPraHU3MOB; CaMOCTOSITEJIbHO L[EJIOCTHOCTh
OB YPOBHS. «pa3MHOXXEHHE Ha3bIBaTh MY>KCKHE U )KEHCKHE 0oOHapyXHUBaTh U OKPY’KaroIIEro
Pa3mHoxkeHune OpraHU3MOBY, «0ecnosoe I10JIOBBIE TAMETHI dbopmMupoBarh Mupa.
OpPraHHU3MOB. pPa3MHOXKEHHEY, ONUCHIBATh CYIIHOCTh yueOHYIO BricTpanBath
becrnionoe «TIOYKOBAHUE», «/IEJICHUE pPa3MHOKEHUs pooiemy, cOoOCTBEHHOE
pa3MHOXKEHHE. TeJay, «CIOpPbI», opranu3MoB(0akTepuii, rpuOOB, | ONpeneNaTh LeIH U LIEJIOCTHOE
[ToukoBaHwue. «BEreTaTUuBHOE pacTeHul, )KUBOTHBIX U 3ajaun yueOHOI MHPOBO33pEHHUE.
Jenenue tena Pa3MHOKEHHUEY, «I10JI0BOE YeJI0BEKa); XapaKTepH30BaTh JIESTEIIBHOCTH.
HagBoe. Cropsl. Pa3MHOXKEHHUE, BHJIBI OECTIOIOTO U TIOJIOBOTO YMenue paborarb
BereratuBHoe «TaMeThI», Pa3MHOKEHHUSI OPTaHU3MOB. 10 MJIaHY, CBEPATH
pa3MHOXKEHHUE. «repMadpoanuThI», OcCy1IecTBISTh CPAaBHUTEIBHYIO | CBOM JIEHCTBUS C
ITonoBoe «CEMEHHHUKW, XapaKTepUCTUKY OECIoI0ro u LETBI0 U, IPU
pa3MHOXKEHHUE. «IUYHUKW, MIOJIOBOTO PA3MHOXKEHUS, HE00XOTUMMOCTH,
I"ameTsl. «CTIePMAaTO30UJIbI», OOBSICHSITh MPEUMYIIECTBA UCIIPABIISATh




I'epmadpoauTsr. CTUTICKIIETKH. OIMOKHU
CeMeHHUKH. XapakTepusyroT CaMOCTOSTEIIBHO.
SvyHuKwy. OpPraHU3MEHHBIN YPOBEHb I1:.. laBaTh
CniepMaTo30u/IbI. OpraHu3aLu KUBOTO, OIpEAEIECHUS
SAiuexneTku MPOLIECCHI OECTION0ro U TEPMUHAM.
MOJIOBOTO PA3MHOKEHUS, . Paznmugarsbecrnion
CpPaBHHUBAIOT UX. 0€ U M0JIOBOE
OnuceIBalOT COCOObBI Pa3MHOXEHHUE
BEr€TaTUBHOIO AHanmM3upoBarth
Pa3MHOKEHHUS PaCTECHUMH. coJlepKaHue
[IpuBoasaT mpumepsl J€MOHCTPALIMOHHO
OPraHU3MOB, 1 TaONUIIBI U
Pa3MHOKAOIINUXCS PUCYHKOB
MIOJIOBBIM U OECIIONBIM K: Ymenne
yTeM CaMOCTOSITEIIbHO
OpraHM30BBIBATH
yuebHoe
B3aUMOJICHCTBUE
pu paboTe B
rpymnme
2 PazBurue Cranuu pazputus | OnpeaenstoT NOHATHS, JIaBaTh ONPEIEIICHUE TEPMUHAM. P: Ymers dopMHUpOBaHUE
(29) | mosoBBIX TTOJIOBBIX KJIETOK. dbopmupyembie B X0 [lepeuncnary craguu CaMOCTOSITEIIbHO AKTUBHOM
KJIETOK. l'ameTorenes. W3Yy4YEHUS TEMBI: rameToreHesa, CTauu Menosa 0oOHapyXMBaTh U | )KU3HEHHOW MO3HUIIMU
Melios. [Iepuon «TraMETOTEHE3», «IIEPUOJT dbopMupoBarh B 3aIUTE PUPOJIBI
OmnonoTs Pa3MHOKEHUS. Pa3MHOKEHUSD, «IIEPUO]T XapaKTepU30BaTh CTAANN yueOHYIO POAHOrO Kpasl.
OpEHHE [Iepuon pocra. pocTay, «Iepuoa raMeToreHesa, CylHoCTh U npobemy, dopMHUpOBaHUE
[lepuon CO3pEBaHUs», «Meio3 Iy, CTaJuu Meio3a, mpolecca ONpEeNENATh UETb 9KOJIOTUYECKOU
CO3pEBaHUS. «meios Iy, OIUIOOTBOPEHUS; BBIJICIATh yueOHoM KYJIbTYpbI
Meiios: meiios I u «KOHBIOTALIUNY, OTJIMYHA B IIpoLeccax e TEIIbHOCTH. HEOOXOMMOH B
Mmerio3 II. «KPOCCHHTOBEPY, (hopMHPOBaHUS MY>KCKHX U COBPEMEHHOM MUpE.
Konsbroramus. «HANpaBUTEJbHBIC JKeHCKHUX ramer. [IpoBoauth I1: aBaTh Pacnioznanue
Kpoccunrosep. TEJbLAY, CpPaBHUTEIBHYIO ompeneeHus B3aUMOOTHOIIECHUH
HamnpaBurenbHble | «OMIOAOTBOPEHUEY, XapaKTEPUCTUKY XPOMOCOMHOI'O TEPMUHAM. YEJI0BEYECKOTO




Tenblia. (GUTOTay, «HAPYKHOE Habopa coMaTHYECKUX U [lepeuncnsrs o01miecTsa u
Om1010TBOpPEHHE. | OTUIOJOTBOPEHUEY, MOJIOBBIX KJIETOK, OOBSCHSS CHIOCOOBI MIPUPOJIBI.
3urota. HapyxHoe | «BHyTpeHHee OMOJIOTMYECKHI CMBICIT ATHX pazMHOxeHussCpas
OIUIOAOTBOPEHHUE. | OTUIOJOTBOPEHUEY, paznuuuit HUBATh >KUBOTHBIX
Buytpennee «IBOMHOE C pa3IMYHbIMU
OIUIOOTBOPEHHUE. | OTUIOJJOTBOPEHUE Y BHJIaMU O€CIT0JIOTO
JIBoiiHoe MOKPBITOCEMEHHBIX), Pa3MHOXKEHHUS U
OIUIOZOTBOPEHHUE Y | «IHJIOCIIEPM. JKUBOTHBIX C
MOKPBITOCEMEHHBIX | XapaKTepHU3ylOT CTAIUU BHEIIHUM U
. DHO0CIIepM Pa3BUTHS TTOJIOBBIX KJIETOK BHYTPECHHUM
U CTaJui Meiio3a 1o OTLIIOIOTBOPEHUEM.
cXeMaM. Jloka3pIBaTh3BOJIIO
CpaBHUBAIOT MUTO3 U IIUOHHOE
ME03. COBEPUIECHCTBO
OOBIACHSAIOT BHYTPEHHETO
OMOJIOrMYECKYIO OILJIOIOTBOPEHUS U
CYIITHOCTb MUTO3a U pa3BUTHUSA
OTUIOJIOTBOPEHUS 3apOobIIIaB
MaTePUHCKOM
OopraHusMe.
AHanu3upoBarthb
conepxkanue K
:0TCTauBasi CBOIO
TOYKY 3pEHHS,
MPUCITYIINBATHCA K
MHEHHIO JPYTHX
yqammxcs,
CIIPaBEUIMBO U
KOPPEKTHO
OIICHUBATh paboOTy
OJTHOKJIACCHHKOB
3 1 408910%0:3%010% OunroreHes. OnpenensroT MOHATHS, JlaBaTh OMPEACIICHUE TEPMUHAM. P: Ymets Oco3HaBaTh
(30) | ampHOE OMOpHOHAIBHBII dbopMupyeMbie B X0/1€ [lepeuncnars nepuosl CaMOCTOSITEJIbHO €IUHCTBO U




pa3BHUTHE
OpraHu3M
OB.
buorenern
YEeCKUU
3aKOH

MEepUOJT OHTOTEHE3A
(amOpuorenes).
[TocTamOpuoHanbH
BII TIEPUOL
OHTOTCHE3A.
IIpsimoe pa3Butue.
Henpsimoe
pa3BUTHE.
buorenernueckuii
3aKOH. 3aKOH
3apO/IbIIIIEBOTO
CXOJICTBA.
buorenernueckuii
3aK0oH. Durorenes

W3Yy4YEHUS TEMBI:
«OHTOTEHE3,
«3MOPHOHABHBIN MTEPUOJT
OHTOTCHE3a
(amOpuorenes)»,
«ITOCTAIMOPHOHAIBHBIH
MIePHOJT OHTOTEHE3a,
«IIPSIMOE PA3BUTHEY,
CHETIPSIMOE Pa3BUTHEY,
«3aKOH 3apOIBIIICBOTO
CXOJCTBaY,
«OMOTCHETUYCCKUIA
3aKOHY», «(PUIOTEHE3.
XapakTepus3yroT NEPUOBI
oHToreHesa. OnUChIBaIOT
0COOCHHOCTH OHTOTCHE3a
Ha IpUMEPE Pa3InIHBIX
TPYIIIT OPTaHU3MOB.
OOBACHAIOT
OMOJIOTUYECKYIO
CYILIHOCTh
OMOTEHETUYECKOTO
3aKOHA. Y CTaHABIIMBAIOT
MIPUYUHHO-CJICICTBEHHBIC
CBSI3H Ha IIpUMeEpe
JKUBOTHBIX C TIPSIMBIM U
HENPSIMBIM Pa3BUTHEM

OHTOI'€HE3a, ITalbl
SMOPHOHAIBHOTO Pa3BUTHS
XapaKTepU30BaTh IIEPUOIBI

OHTOI'€He3a, IIPOLIECCHI,
IIPOUCXOJAIINE B KAKIOM U3
nepuo10B. [IpoBoauTh
CPaBHEHHE IIPSIMOTO U
HEIPsIMOI0

OCTAMOPHOHAILHOTO Pa3BUTHUSA

opranusma. opmynupoBaThb
OMOreHeTUYEeCKH 3aKOH,
IIOSICHSIS €r0 3HAYCHUE

0OHapyXUBATh U
¢dbopmMHupOBaTH
y4eOHYIO
npooiiemy,
OTIpECIIATH 1IEJIb
yueOHOM
JIESITEIbHOCTH.
YMeTh paborarh 1o
IUTaHY, CBEPSTh
CBOU JICUCTBUA C
LENbIO0 U, IPU
HEOOXOIUMOCTH,
UCIIPABIIATH
OIINOKH
CaMOCTOSITEJIbHO
I1: Paznuuars
KUBOTHBIX C
pa3BHUTHEM C
MeTaMop(o30M 1
6e3 metamopdo3a.
OOBSCHATD
OMOJIOTHYECKYIO
poJib
MeTaMop¢o30B B
YKU3HU KUBOTHBIX
CpaBHHBaTh
pa3BHTHE C
MeTaMop(o30M U
6e3 Mmetamopdo3a.
K: Ymers
CaMOCTOSITEIIEHO
OpPTaHU30BHIBATH
yueOHOoeB3auMoJIei

LIEJIOCTHOCTD
OKPYKAIOIIETO
MHpa.
BricTpausarts
COOCTBEHHOE
L[EJIOCTHOE
MHPOBO33PCHHE.
O1eHuBaTh
JKU3HEHHBIE
CUTYaIlUU C TOYKHU
3peHHs 6€30MacHOro
o0pasa KU3HU H
COXpaHeHHUs
3JI0pPOBBS




CTBHETIpU paboTe B
rpynme (nape).
YMeTb 0ObEKTUBHO
OLICHUBATh paboOTy
YJICHOB TPYIIIIBL.

4 O606maro OnpenensitoT NoHATHS, JlaBaTh OIPE/IEICHUE TEPMUHAM. P:Ymeror Bribuparot nieneBsie
(31) | wmii ypok c(OpMHPOBAHHBIE B X0O/1€ HaspiBath ciocoOsl OpraHu30BbIBATh U CMBICJIOBBIE
U3yYCHHS TEMBI. Pa3sMHOKEHUS )KUBBIX BBITTOJIHEHUE YCTaHOBKH B CBOMX
OT1pabarTeIBatOT yMEHUS OpPraHU3MOB; NIEPEUUCIIATH UX 3aJJaHUN yuuTes, JeUCTBUAX U
dbopmynupoBaTh CBOWCTBA U 3HAYECHUE aHAJIN3UPOBATH HOCTYIKaX.
TUIIOTE3bI, XapaKTepu30BaTh 0OCOOEHHOCTH | PE3YJIbTaThl CBOEH
KOHCTPYUPOBATh, CTpOCHUS ¥ PYHKIIMOHUPOBAHUS | PAaOOTHI HA YPOKE.
IIPOBOJIUTH II: YMmeroT
HKCIIEPUMEHTHI, BOCIIPOM3BO/IUTH
OLIEHUBATb [OJyYEHHBIE UH(POPMALIUIO IO
pe3yIbTaThI HaMsTH, 1aBaTh
oIpeJiesIeHue
HIOHSATHUSIM, CTPOHUTH
peueBbie
BBICKA3bIBAHMUSI,
yCTaHaBJIUBATh
MPUYNHHO-
CJIeZICTBEHHbBIE
CBSI3U.
K: Ymenue
pabortath B
rpymnmnax,
00CyXIaTh
5 3akoHOME 3aKOHOMEPHOCTH OnpenenstoT NOHATHS, JlaBaTh oIpesieNieHue TepMuHaM | P- mmanupyrotr u | Yuatces
(32) PHOCTH HaCJIETOBaHHS bopmupyeMbIe B X0/1€ XapaKTepU30BaTh MPEIMET MIPOTHO3UPYIOT OCMBICITHBATh
Hacle10Ba MIPU3HAKOB, U3yYEHHS] TEMBI: U3y4eHHs TeHETUKH, pe3yibTaT u 3HaYMMOCTb JJAHHOM
HUS ycraHoBleHHbIE [, | «THOpHIOTOTHYECKUi TeHETUYECKHE TEPMHHEI, BHOCSIT TEMBI, Y9aTCs
IIPU3HAKOB Menienem. METO/», «UUCTHIC IUHUM», | CUMBOJIbI, TOHATHUS; PACKPHIBATh HE00XO0/IMMBbIe UCIIO0JIb30BaTh CBOU




: Monorubpusnsoe «MOHOTHOPUIHBIE CYTh TMOPUI0JIOTUYECKOTO JIOTIOTTHEHHS. B3TJISABI JIS
YCTaHOBJIE CKpeLIUBaHUE. CKPEILUBAHUAY, MeTO/a, CYThb IIpaBuia I1- HaxomAT u pereHus npooyieM u
HHBIC [Mutomornyeckue «QJUIECIIbHBIEC TEHBD», enHo00pa3us THOPUI0B 0TOMparoT U3BIICYCHHUS
I'. Mennen OCHOBBI «TOMO3UTOTHBIE U IIEpBOTO ITOKOJIEHUS, CYTh HE00X0IUMYIO JKU3HEHHBIX YPOKOB
eM. 3aKOHOMEPHOCTEW | FE€TEPO3UTOTHBIE 3aKOHA YUCTOTBI F'AMET; UHPOPMALIUIO U
Monoru6p HACJIEAOBAHUA IIPU | OPTAHU3MBI», (bopMyIHMpOBaTH MPABUIIO CTPYKTYPHUPYIOT €€. | Y JOBJIETBOPSIOT
UIHOE MOHOTHOPUIHOM «IOMMHaHTHBIE U pacieruieHus. JlaBatb K-BbIcKka3bIBalOT | HOTPEOHOCTH B
CKpeliuBa CKpELIUBAaHUH. pELECCUBHBIE IPU3HAKU, IIUTOJIOTUYECKOE 0OOCHOBAHUE | CBOIO TOUKY 3PEHUS | CIIPaBeIMBOM
HUE I'uGpugonoruyeck | «pacUiemIeHUe», «3aKOH 3aKOHOMEPHOCTAM OLICHMBAHWH CBOEH
ni MetoA. UucTple | 4UCTOTBI raMeT. HacJIeA0BaHus IIPU paboThI 1 paboTHI
JIMHUH. XapakTepusyoT MOHOTHOPUIHOM OJITHOKJIACCHUKOB
MoHOTHOpUIHBIE | CYIIHOCTB
CKPEILUBAHUS. rUOPUI0TIOTHUECKOTO
AnlenbHbIE TEHBL. | METOJA.
I'omo3urorHeie n OnuceIBarOT ONBITHI,
reTepO3UTrOTHBIE nposoaumMsle I'.Mennenem
OpPraHU3MBI. 10 MOHOTUOPUAHOMY
JloMUHaHTHBIE U CKPELIMBAHHUIO.
peLeccuBHbIE CocTaBIsIIOT CXEMBI
IIPU3HAKHU. CKpEILMBAHMS.
Pacmennenue. OOBACHAIOT
3aKOH YUCTOTHI LIATOJIOTMYECKHUE OCHOBBI
ramer. 3aKOHOMEPHOCTEN
IIpakmuueckas HaCJIEeI0BaHUS IPU3HAKOB
paboma IPY MOHOTUOPHUIHOM
Pemenue CKpEIINBaHWMN.
TEHETUYECKUX Pemaror 3a1aun Ha
3aJa4 Ha MOHOTUOPHUIHOE
MOHOTHOpUAHOE CKpEILIMBaHHE
CKpELIUBAaHNE
6 Henomnnoe Henonnoe OnpenenstoT NoHATHS, JlaBaTh OIPE/IEICHNE TEPMUHAM P- mianupyror u | Yuarca
(33) | momuHHpO JOMUHUPOBaHHUE. dbopMupyeMbie B X0/1€ XapaKTepU30BaTh 3aKOHBI IIPOTHO3UPYIOT OCMBICIIUBATH
BaHHUE. I'enorun u W3YYEHHUS TEMBL: HacJeICTBEHHOCTH. OOBACHATD pe3yJabTaT U 3HAYMMOCTb JaHHOMU




['enorun n ¢dbenotu. «HETIOJIHOE B3aUMOCBSI3b T€HOTHUIIA U BHOCSAT TEMBI, y4aTCs
denoTHI. AHanuzupyroliee JIOMUHUPOBAHUE, (EeHOTUNHYECKUX TPU3HAKOB HE00XOUMBIE UCIIOJIB30BaTh CBOU
AHanmu3up CKpELIMBaHUE. «TEHOTHUID», «(PEHOTHUID, OpraHU3MOB, IIPAKTHYECKOE JIOTIOJTHEHUS. B3IJISAIbI J151
yrouee IIpakmuueckasn «QHAIM3UPYIOILIEE 3Ha4YECHME PUMEHEHHS METOA II- HaxomAT u pereHus npooyieM u
CKpeniuBa paboma CKpELIMBAHUEY. AHAIM3UPYIOLIETO 0TOUpaIOT W3BJICUYCHUS
HUE Pemenne XapakTepusyroT cKkpemuBanus. Pemars 3agaun HEO0X0IUMYIO JKU3HEHHBIX YPOKOB
TEHETUYECKUX CYILIHOCTh Ha HEIOJIHOE JOMUHUPOBAHUE U nH(pOpMaLUIO U
3a/1a4 Ha AQHAJIM3UPYIOLIETO AQHAIIM3UPYIOLIECE CKPEIMBAHUE | CTPYKTYPUPYIOT €€. | Y TOBIETBOPSIOT
Hacje10BaHUe CKpELIMBAHMS. K- BbICKa3bIBAIOT | HOTPEOHOCTH B
IIPU3HAKOB IIPH CocTaBIsItoT CXEMBI CBOIO TOYKY 3PEHMS | CIIPABEIMBOM
HETOJHOM cKkpeuuBaHus. PemaroT OLICHUBAHUH CBOEU
JOMUHUPOBaHUHU 3a/1a4v Ha HACJIEI0BAaHUE paboThl U pabOTHI
MIPU3HAKOB IPU HETIOJIHOM OJIHOKJIACCHHKOB
JIOMUHUPOBaHUHU
7 Jurubpun Jurubpuaxoe OnpenenstoT NOHATHS, JlaBaTh ONPEACIICHUE TEPMUHAM P- mimanupyrot u VYuyarcs
(34) | nHoe CKpELIMBaHUE. (dopMupyeMBbI€ B X0/1€ XapaKTepU30BaTh 3aKOHBI IIPOTHO3ZUPYIOT OCMBICIIUBATH
CKpellMBa 3akoH W3yYECHUS TEMBI: HaCJIEICTBEHHOCTU. PackpbiBaTh pe3ynbTaT u 3HAYUMOCTb JAHHOMN
HUE. HE3aBUCUMOTI'O «IUruOpUIHOE CYIIHOCTb 3aKOHA HE3aBUCUMOTI'0 BHOCST TEMBI, y4aTCs
3aKkoH HACJIEI0BAHUSA CKPEILMBAHUEY, «3aAKOH HACJICIOBAHUS [TPU3HAKOB. HE0OXOIUMBIE HCII0JIb30BaTh CBOU
HE3aBUCHU IIPU3HAKOB. HE3aBUCHUMOI'0 Pemars 3a1aun Ha qUrubpuHOE JIOTIOJIHEHUS. B3TJISAIbI LIS
MOTO [Monurubpuanoe HaCJIEI0BAHNS CKpELIUBaHUE. I1- naxomdr u peleHus npoodaem u
Hacjen0Ba CKpELIMBaHUE. IIPU3HAKOBY, XapakTepu3oBaTh BUbI 0TOMpaIOT W3BJICYCHUS
HUSA Pemerka Ilennera. | «noaurubpuaHoe B3aUMOJCUCTBUS a/UIEIIBHBIX HE00XO0IUMYIO KU3HEHHBIX YPOKOB
IIPU3HAKOB IIpakmuueckas CKpEILIMBAaHUEY, «PEIIETKA T€HOB MH(pOpMaLUIO U
paboma ITenneray. CTPYKTYPUPYIOT €€. Y 10BIIETBOPAIOT
Pemenue JlaroT XapakTepuCTUKy U K- BrICKa3bIBatOT NOTPeOHOCTH B
TEHETUYECKUX OOBSICHSAIOT CYITHOCTb CBOIO TOYKY 3pEHUS CIIpaBeJINBOM
3a/1a4 Ha 3aKOHA HE3aBUCUMOTO OLICHUBAaHUHU CBOEH
JUTUOpUIHOE HACJIEI0BAHNS IIPU3HAKOB. paboThI U PabOTHI
CKpELIMBaHHE CoCTaBIAIOT CXEMBI OJTHOKJIACCHUKOB

CKPEIMBAaHUS U PELIETKH
Ilenuera.
PemaroT 3agaum Ha




JTUTHOPUTHOE
CKpEIMBaHUE

(35)

I'enernka
oJa.
CueruieHH
oec
IOJIOM
Haclea0Ba
HHE

I'enerunka momna.
HacnegoBanme
MIPU3HAKOB,
CIICIUIEHHBIX C

II0JIOM. AYTOCOMBI.

ITonoBeie
XPOMOCOMBI.
TI'omoramMeTHBIN U
reTeporamMeTHbIN
moj1. CremieHue
IeHa C IMOJIOM.
Ilpakmuueckasn
paboma
Pemenne
TeHETHYSCKHUX
3aJ1a4 Ha
HacJIeJOBaHUE
MIPU3HAKOB,
CLICTIJICHHBIX C
IIOJIOM

OnpenensioT MOHATHS,
dbopmupyemsbIe B X0/1€
W3yYCHUS TEMBbI:
«ayTOCOMBI», «I10JIOBBIE
XPOMOCOMBIY,
«TOMOTaMETHBIN I10JI»,
«reTepOoraMeTHBIN oI,
«CLICTJICHHE T'CHA C
ITOJIOM)».

JlaroT XapakTepUCTUKY U
OOBSCHSIOT
3aKOHOMEPHOCTH
HacJIeIOBaHMS MTPU3HAKOB,
CIICIIJICHHBIX C IIOJIOM.
CoOCTaBISIOT CXEMBI
CKpEIIMBAHMUS.

Y cTaHaBIMBaKOT
MPUYUHHO-CIIEJCTBEHHBIE
CBSI3U Ha IpUMEPE
3aBUCUMOCTH Pa3BUTHUSA
1moja ocoOu oT ee
XPOMOCOMHOT0 Habopa.
Pemarot 3agaun Ha
HaCJIeI0BaHHE MPU3HAKOB,
CIICIIJICHHBIX C II0JI0M

JaBaTh OIpe/ieJieHHe TePMUHAM
XapaKTepU30BaTh CYIIHOCTh
3aKOHA
T. Moprana. O0BSCHATH
MEXaHH3M CIIETNIEHHOTO
HACJICIOBAHMSI IPU3HAKOB,
Ha3bIBaTh €r0 MPUYHHBI
(xoHBIOTAIUS, IEPEKPECT
XPOMOCOM), 00palliasi BHUMaHUE
Ha OMOJIOTMYECKOe 3HAUYCHUE
MepeKpecTa XpoMocoM
JaBaTh OIMPE/ICIICHIE TEPMHUHAM.
Ha3zbiBaTh rpyImims XpoMOCOM
XapaKTepU30BaTh TPYIIITHI
XpOMOCOM
(ayTOCOMBI U TIOJIOBBIE
XPOMOCOMBI); MEXaHU3M
HACJICIOBAHMSI IPU3HAKOB,
CIIETVIEHHBIX C TTOJIOM.
[IpuBOIUTE IPUMEPHI
MIPU3HAKOB, CLIETITICHHBIX C
noaoM. Pemars 3agaun Ha
CIIETJIEHHOE C TIOJIOM
HaclleZIOBaHHE

P- mimanupyroT u
MPOTHO3UPYIOT
pe3ynbTaT u
BHOCST
Heo0X0IUMBIE
JIOIIOJIHCHHSL.
I1- gaxonsar u
0TOMpaIoT
HEO0OXOTUMYIO
nH(pOpMaLUIO U
CTPYKTYpHUPYIOT €e.
K- BBICKa3BIBAIOT
CBOIO TOYKY 3pEHHUS

P- mimanupyrot u
MIPOTHOZUPYIOT
pe3ynbTaT u
BHOCSIT
HEO0OXOTUMBIE
JTOTIOJTHEHUS.
II- HaxonmsaT u
0TOMpaIOT
HEO0OXOTUMYIO
MH(pOpMaLUIO U
CTPYKTYPUPYIOT €€.
K- BrICKa3bIBatOT
CBOIO TOUKY 3pEHUS

VYuyarcs
OCMBICITUBATH
3HAYUMOCTb JaHHOU
TEMBI, y4aTCs
UCIIOJIb30BaTh CBOU
B3TJISABI JIIISL
petieHus mpoOaeM u
U3BIICUCHHUS
KU3HEHHBIX YPOKOB

Y 1OBIETBOPSIOT
NOTPeOHOCTH B
CIIpaBeJINBOM
OLICHMBAHHNH CBOCH
paboTHI ¥ pabOTHI
OJHOKJIACCHHUKOB
Yuutbcs
CaMOCTOSITEILHO
BBIOUpATh CTUJIh
paboTHl,
ONpEeNENATh
3HAYNMOCTD
M3y4aemoro,
BO3MOXKHOCTB
HCII0Ib30BaTh CBOU
3HaHUS TIpU
U3YYEHUU APYTUX
MPEMETOB U
pereHnn
OMOJIOrHYECKUX
3aja4




9 0O0600maro OrnpeaensroT NOHATHS, JaBaTh OMPEICIICHUE TEPMUHAM. P:YMmeror BriOuparot 1ieneBbie
(36) | mmii ypox c(hOpMHpPOBAHHBIE B X0O/I€ HaspiBath ciocoOsI OpraHu30BBIBATH ¥ CMBICJIOBBIC
U3YYEHUS TEMBI. B3aMMOJICICTBUS I'€HOB; BBITIOJTHEHHE YCTaHOBKU B CBOMX
OTtpabaTeIBalOT yMEHUS MEPEYHCIATh X CBOMCTBA U 3a/laHui yIHuTes, JNEUCTBUSAX U
dbopMynupoBath 3HaYCHHE aHaAJIM3UPOBATh MOCTYIKaX .
THIIOTE3BI, XapaKTepu30BaTh 0COOCHHOCTH | PE3YJbTaThl CBOCH
KOHCTPYHPOBATh, CTpOCHUS U PYHKIIMOHUPOBAHUS | PaOOTHI HAa YpOKE.
IIPOBOJIUTH IT: Y™meroT
HKCIIEPUMEHTHI, BOCIIPOU3BOAUTD
OLICHUBATh MOJyYCHHBIE UH(POPMAIIHIO 110
pe3yNIbTaThl namsTH, 1aBaTh
olpeziesieHue
HOHSITUSIM, CTPOUTH
peueBbie
BBICKA3bIBaHUS,
yCTaHaBJIMBATh
IPUYUHHO-
CIIEZICTBEHHBIC
CBSI3H.
K: YMenne
paboTaTh B
rpymmnax,
00CyXJIaTh
10 3akoHOME 3aKOHOMEPHOCTH OnpenenstoT NOHATHS, JlaBaTh OIpe/ieJIeHHe TEPMUHAM Pecynamusnvie VYuurhcs npu3HaBaTh
(37) | paoctu W3MEHUYUBOCTH: dbopMupyeMsbie B X0/1€ XapaKkTepu30BaTh CBOMCTBA yvia IPOTUBOPEYHBOCTD
U3MCHUYUB Mo (DUKAIIMOHHAS | H3yUCHUS TEMBI: KHUBBIX OPTaHU3MOB: CaMoOCTOATENbHO | W HE3aBEPUICHHOCTH
OCTH: W3MEHUYUBOCTb. «U3MEHYHUBOCTHY, HACJIEICTBEHHOCTD U 0oOHapy»XuBaTh U CBOMX B3TJISI0B Ha
Moauduka Mopaudukarum. «MOou(DUKAITAN, W3MEHYUBOCTH; OOBSCHSTH dbopmynupoBaTh MHP, BO3MOXKHOCTb
[{UOHHAS Hopwma peaxium. «MoaupUKaIMOHHAS BO3JICHCTBUE T€HOTHUIIA U npobiemy B UX U3MEHEHHUS.
U3MEHYNB Ipaxmuyeckas W3MEHYNBOCTBEY, «<HOpMa YCIIOBHIA CpeIIbl Ha KJIACCHOW 1
OCTb. paboma peaKIm». dbopmupoBanue heHoTuna WHIUBUIYaIbHON
Hopma BeisiBiieHne XapakTepusyrT yueOHoM
peaxuu M3MEHYHUBOCTH 3aKOHOMEPHOCTH nesiTe’abHOCTH. /103




OpPraHU3MOB MOIU(PHUKALTMOHHON HasamenvHble
U3MEHYUBOCTH YVII.
OpPIraHU3MOB. IIpencraBnsaTs
[TpuBOAAT IPUMEPHI uHpOpMAIIHIO B
MOIU(PHUKALTMOHHON BUJIE KOHCIIEKTOB,
M3MEHYUBOCTHU U TaOJIHIL, CXEM,
HPOSIBIEHUIN HOPMBI rpaMKoB.
peakuuu. AHanu3upoBars,
YcTraHaBIMBaOT CpaBHUBATh,
IIPUYHUHHO-CJIEICTBEHHBIE KJ1accu(uIupoBaTh
CBSI3W Ha IIpUMEPE 1 0000111aTh
OpPraHU3MOB C LIUPOKOH U MOHATHUS
y3KOM HOpMOH peakLuu.
Beimonustor Kommynuxamuesnut
IPAaKTUYECKYI0 paboTy 1O e VVII.
BBISIBJICHUIO
U3MEHYHUBOCTH Y OtcrauBas
OpraHU3MOB CBOIO TOUKY
3pEeHMs], IPUBOIUTH
apryMeHTHlI,
HOATBEpXKIas UX
(dakTamu.
11 3akoHOME 3aKOHOMEPHOCTH OnpenensitoT NoHATHS, Ha3bIBaTh BUJIBI P- nnanupytor u VYuarcs
(38) | puoctu M3MEHUYUBOCTH: (dbopMupyeMBbIe B X0/1€ B3aMMOJICHCTBUS HEAJUIETBHBIX | IPOTHO3UPYIOT OCMBICIINBATh
U3MEHYUB MYTaIl[MOHHAas U3YUYEHHS TEMBbI: «I'€HHbIE T'€HOB pe3ynbTaT u 3HAYUMOCTb JaHHOMU
OCTHU: W3MEHYUBOCTb. MyTaLun», XapaKTepU30BaTh 3aKOHBI BHOCSIT TEMBI, y4aTcs
MYTaloH [TpuumnHbI «XPOMOCOMHBIE HACJIEICTBEHHOCTH, BUbI HE0OX0IuMbIe UCIIOJIb30BaTh CBOU
Hast MyTaluH. MyTallln», «T€HOMHbBIE B3aMMOJICHCTBUS HEAJUIETBHBIX | JIOIOJHEHUS. B3IJISABI IS
U3MEHYUB I'ennble, MyTaIl1», «yTpaTay, reHoB. Pemarte 3a1aun Ha I1- HaxomsT u peleHus npoodaem u
OCTb XpPOMOCOMHbBIE U «IeNenus, B3aMMO/ICHCTBUS HEAJUIENBHBIX | OTOUPAIOT W3BJICYCHUS
T€HOMHBIE «IYTUTHKALMS, T'€HOB HE00XO0IUMYIO KU3HEHHBIX YPOKOB
MyTalud. YTpaTa. | «AHBEPCUS», «KCUHAPOM JaBaTh OIpe/ieJieHre TEPMUHAM. | UH(POpMAIHIO U Yuurbces
Jeneuus. JlayHay, «IOIUIITIOUIMS», HaspiBaTh BUIbI MyTalUii; CTPYKTYPUPYIOT €€. | CaMOCTOSITEIbHOBBIO




Hymukanms.
WNuBepcus.

Cunapowm JlayHa.

IMommrronams.
Konxunug.
MytareHsslie
BEIleCTBa

«KOJIXUIIUH,
«MYTareHHBIE BELLIECTBAY.
XapakTepusyroT
3aKOHOMEPHOCTH
MYTallMOHHOM
W3MEHUYUBOCTH
OpraHU3MOB.

IIpuBoasaT npumepsl
MyTalul y OpraHu3MOB.
CpaBHUBaIOT
Mou(UKAIIK U MyTallUH.
OO6cy)xaaroT mpodIEeMBbI
W3MEHYUBOCTH
OpraHU3MOB

(hakTOpHI, CIIOCOOHBIC BHI3BATH
YBCIIUMUCHUC YaCTOThI MyTaI_II/Iﬁ

XapakTepu30BaTh (HOPMBI
M3MEHYUBOCTHU; BBIACIATH
OCHOBHBIE Pa3IMYMs MEXKIY
MO (PUKAIUSAMHI U MYTalUSIMH;
NEPEYUCIISATh BUABI MyTallUH,
(hakTOophI, CIIOCOOHBIE BHI3BATH
YBEJIMYECHUE YACTOTHI MYTAIIH.
O60CHOBBIBaTH OMOJIOTUYECKYIO
posb mytauuid. [IpuBoanTh
pUMEphl U3MEHUYUBOCTH,
HACJICJICTBEHHOCTH U
MPUCTIOCOOICHHOCTH PACTCHHIA
¥ J)KUBOTHBIX K Cpe/ie OOMTaHuUs

K- BBICKa3bIBaIOT
CBOIO TOYKY 3PCHHUS
P.
CamMocCTOsTeTbHO
OCO3HAaBaTh
MIPUYUHBI CBOETO
ycrexa uid
Heycrexa
HaXOIUTh CIIOCOOBI
BBIX0JIa U3
CUTYalluu
HEeycIexa.
PaGoras no
PEIUIOKECHHOMY H
CaMOCTOSTEIIBHO
COCTaBJICHHOMY
IUIaHy,
HCITI0JIH30BaTh
HapsIy ¢
OCHOBHBIMH H
JOTIOJTHUTEIbHBIC
CpencTBa
(cripaBouHast
JaUTepaTypa,
KOMITBIOTED).

I1. OcymecTBIATH
JIOTHYECKYIO
OTIepaIuio
YCTaHOBJICHHSI
OTHOIIICHUI;

K. Yunuteca
KPUTUYHOOTHOCUTD

YpaTh CTHIIb
paboTsl,
OIpe/IeIIsTh
3HAYUMOCTb
U3y4aeMoro,
BO3MOXKHOCTb
VICIIOJIb30BaTh CBOU
3HaHHS TIPH

U3YYECHUU JPYTUX
IPEIMETOB.




Csl K CBOEMY
MHEHHUIO, C
JOCTOUHCTBOM
MPU3HABATH
OIMUOOYHOCTD
CBOETO MHEHHUS
(ecyi OHO TaKOBO)
1 KOPPEKTUPOBATH
€ro

12
(39)

OcHOBHbIE
METO/IBI
CEJICKIIUH
pacTeHui,
YKUBOTHBIX
u
MHUKPOOPT
AHU3MOB

Cenekuus.
['ubpuauzanms.
MaccoBsriit 0TOOD.
NunuBunyanbHb1i
ot6op. Hucreie
JIMHHH.
bi3kopoicTBEHHO
€ CKpeIllUBaHuUE.
I'eTepo3suc.
MexBuoBas
rudpuan3anms.
HckyccTBeHHBIN
MyTareHes.
buorexHonorus.
AHTHOHOTUKH

OrnpenenstoT NOHATHS,
dbopMupyembie B X0/1€
W3Yy4YEHUS TEMBI:
«CCICKITUSY,
«rudpuUAN3aALUDY,
«MaCCOBBII 0TOOP»,
«UHAUBUYaJIbHbBIN
0TOOP», KUUCTHIC JIMHUNY,
«ONMU3KOPOJCTBEHHOE
CKpCIIMBAaHHEY,
«TETEPO3UCH,
«MEXKBHUIOBAs
TUOPHUIN3AIUS,
«HMCKYCCTBEHHBIN
MyTareHes,
«OMOTEXHOJIOTHUSY,
«aHTUOHNOTHUKI.
XapakTepus3yrT METOIbI
CEJIEKIITMOHHOM paboTHI.
CpaBHHMBAIOT MACCOBBIN U
MHAUBUAYaAJIbHBIN 0TOOP.
I'oToBAT cOOOIIEHUS K
YPOKYy-CEeMHUHApy
«Cenekiys Ha ciyxoe

J1aBaTh OIPENEICHUE TEPMUHAM.
Ha3zbiBaTh 1IeHTpHI
MIPOUCXOKICHHS KYJIbTYPHBIX
pacTeHuit

XapaKTepU30BaTh 33a]1a4d U
LHCHTPOB NPOUCXOKICHUA
KYJBTYPHBIX PACTECHHI C
MECTaMH PaCIOI0KECHUS
3HaYeHHUEOOOCHOBHIBATh
COBITaAACHUEC BCIIMKUX APCBHUX
UBUJIM3AIU; TPUBOAUTH
MMPUMEPHBI UCITOJIB30BAHUA
YUEHBIMH B CEJIEKIIMOHHON
paboTe 3aK0HA TOMOJIOTHYECKUX
PSOB HACIIEICTBEHHOM
NU3MCEHYUBOCTHU

JaBaTh OIpe/IeJICHHE TEPMIHAM.
Ha3niBaTh ocHOBHEIE METOABbI
CEJICKIINH; BUBI THOpUIU3ALINN
XapaKTepU30BaTh OCHOBHBIC
METO/JIbI CEIEKIIUH, BUJIbI
TUOpHUINU3AINH, IBJICHUE
reTepo3uca; 3HaTh METONKY,

P: xoppextupoBarh
3HaHUS U
00BEKTUBHO UX
OLIEHUBATb.

II:ymenue
pabortartb c
TEKCTOM, BBIJIEIATH
B HEM TJIaBHOE,
AHanu3upoBaTh,
CpaBHUBATb,
KIJIaCCU(UITUPOBATH
u 000011aTh
MOHSTHS.

K:orcranBaroT
CBOIO TOYKY
3peHUs], TPUBOJIAT
apryMeHThl, YMeTh
B3IUISIHYTh Ha
CUTYyallUI0 C HWHOM
TTO3HITNH u
JIOTOBApUBATHCS  C
JIIO/TEMH WHBIX
TO3ULIMN.

OcMBICIUBAIOT
HPUYKHBI
MHOT000pa3us
JKUBOTHOT'O MHPa




YCIIOBECKa»

MO3BOJISIIOILYIO TIPEOI0IETh
CTEpHIIBHOCTh MEKBUIOBBIX
(MEXpOIOBBIX) THOPHIOB.
IIpuBOAUTH IPUMEPHI
CEJIEKIIMOHHBIX paboT

OTcrauBas
CBOIO TOUYKY
3peHusl, IPUBOUTH
apTyMEHTHI,
MOATBEPXKIAsA WX
¢bakramu.

P: xoppekTHpoBaTh
3HAHUA U
00BEKTHUBHO HX
OIICHUBATh.

I1.. JlaBath
orpezeneHue
MOHATHUSIM Ha
OCHOBE
M3Y4EeHHOTO Ha
Pa3IMYHbIX
npeaMeTax
y4eOHOro
MaTepHana;
[Ipeo6pa3oBbIBaTH
nHpopmanuoo U3
OJTHOTO BUJA B
JIpYyrou u
BBIOUPATh
ynoOHYyI0 11 ce0s
bopMy Pukcarn
U TIpe/ICTaBIECHUS
nHpopmManuu.

K:otcTausatot
CBOIO TOUKY
3pEeHHs, IPUBOJSAT
apryMeHThI, Y METh




B3IJISIHYTh Ha
CUTYaLUIO C MUHOU
MO3UIINH U
JIOTOBAPUBATHCS C
JIFOJTbMH MHBIX
TO3UITHM.
OTcranBas CBOIO
TOUYKY 3pEHHS,

MIPUBOJIUTH
apryMEHTHI,
MOATBEPKAAs UX
(dakramu
13 0O6061mato Cenexuus Ha BricTymnatot ¢ JaBaTh OIpe/IeJICHUE TEPMHUHAM. P:YwMmeror Bri6upatot nieneBbie
(40) | mmit ypok- ciryx0e 4eloBeka | COOOIICHUSIMH, Ha3zpiBaTh criocoObI ceneKun OpraHU30BBIBAThH Y CMBICJIOBBIE
ceMHUHap 00CyXaI0T COOOILIEHUS C OpPTraHU3MOB; MEPEUUCTATH X BBITIOJTHEHHE YCTaHOBKH B CBOUX
ITo Teme OJHOKJIACCHUKAMU U CBOMCTBA U 3HAYCHHE 3aIaHUM YUUTEIIs, JIECTBUSX U
«Cenekuu YUUTEISIMH XapaKkTepu30BaTh 0COOEHHOCTH aHaAIIM3UPOBATh MOCTYIKaX .

a»

pe3yJIbTaThl CBOEH
paboThI HA YPOKE.
I1: Y™meroT
BOCIIPOM3BOIUTH
HH(}OpPMALIHIO 110
MaMsTH, 1aBaTh
oTpeiesieHue
MOHATHUSM, CTPOUTH
peueBbie
BBICKa3bIBaHMUS,
yCTaHaBJINBATh
MIPUYUHHO-
CIIEZICTBEHHBIC
CBSI3U.
K: YMenne
paboTaTh B




rpymmax,

00CcyXIaTh
Tema 4 HonyassunonHo- Bunosoii ypoBeHb 8uac
1 [Tomymnsium ITonsaTue o Buze. OnpenenstoT NoHATHS, JlaBaTh ONPENEICHUE TEPMUHAM. |  CAMOCTOSITEIILHO Yuaurscs
(41) OHHO- Kpurepuu Buna: dbopmupyemsbIe B X0/1€ HassiBath KpuTepHUM BUAa IIOCTaBUTH LIEIIb OCMBICIIUBATH
153591 (0):10)7 MOPQOJIOTHUECKUH, | U3yUEHUs TEMbI: «BUIY, XapaKTepU30BaTh OCHOBHYIO paboThl, COCTAaBUTh | 3HAYUMOCTh JJAHHOMN
YPOBEHb: ¢duznonornueckuii, | «MopQoIOruYecKuii CHUCTEMAaTUYECKYIO CIMHHUILY B IJIaH U TEMBI, YUYUTHCS
ol1mas TCHETUYECKUH, KpUTEPUI BUAY, OuoJIOruu, KpUTEPUH BUA IIOCJIEZ0BATENBHOC | MCIIOJIB30BATh CBOU
XapaxKTepu 3KOJIOTUYECKUH, «puznonornyeckuit (Mopdomorndeckuii, Th IEVCTBUI B3IJISAABI IS
CTHKA reorpauueckuii, KpUTEPUI BUAY, bu3noaoruuecKuil, ,CIINYUTD peleHus npoodaeM u
HUCTOPUYECKUM. «TEHETUYECKUM KPUTEPUNA | I€HETUYECKUH, YKOJIOTUYECKHM, pe3ylbTaThl U U3BJICYCHUS
Apeai. BUJIa», «3KOJIOTUYECKUM reorpaguueckuii, BHECTHU KU3HEHHBIX YPOKOB
[HonyAnus. KpUTEpUH BHIAY, HUCTOPUYECKUIN). HE00X0IMMBIE
CaoiicTBa «reorpapuueckuit JIOTIOJIHEHHUS,
MOITYJISILIHAM. KPUTEPHUI BULIAY, OLICHUTH CTEIECHb
buornueckue «HACTOPUYECKUI KPUTEPUI YCIIEIIHOCTU CBOEH
cooOmiecTna. BHJIa», «apea, VHIMBHU1yaJIbHOU
Jlabopamopnas «TIOIYJIALUS», «CBOWCTBA o0Opa3oBaTebHON
paboma MONYJIALAN, JEeATEIbHOCTH.
N3yuenue «OnoTuveckue II : ymenue
MOP(OJIOTHYECKOT | COOOIIEeCTBAY. HaxOJIUTh
0 KpUTEpHUs BUAA JlaroT XapakTepUCTUKY HYXHYIOUH(popMaIl
KpUTEpUEB BU/IA, W10, HCIIOJIb30BAThH
MONYJIALIMOHHON pa3iIuyHbIC
CTPYKTYpHBI BUAA. HACTOYHUKH
OnucelBatOT CBOKCTBA MOJIY4ECHUS
nonyisiuil. OOBICHSIOT uH(popMaluy,
POJIb PENPOYKTUBHOU MIPEACTaBIATh

W30JISIIIUN B MOJIJIEPKAHUH
[IEJTOCTHOCTH BHA.
BremomasaioT
MPAKTUYECKYIO paboTy 1Mo

HMH(OpPMALIHIO B
BHJIE CXEM ,TaOJIHI]
1 KOHCITEKTOB.
K : orcTaBaTh




W3YYCHUIO
MOP(OJIOTHUECKOTO
KpUTEpHS BHJIA.

CMBICIIOBOE YTCHHUE

CBOIO TOYKY 3PCHHUS
MIPUBOJIUTH
apryMEHTHI,

MOATBEPKIATh UX
pUMepamH, ¢
IOCTOMHCTBOM

pHU3HaBaTh CBOU
OIINOKH U
KOPPEKTHPOBATh
3HAHUA,
B3aMMOOIIEHHUBATh

JIPYT JIpyTa.

(42)

DKoJIoruy
ecKue
bakTopsI
U YCIIOBHS
Cpepbl.

ITonsatue 06
9KOJIOTHYECKHUX
(hakTopax.
VYcnoBus cpensl.
OKOJIOTUYECKHE
(bakxTopsI:
abHoTHYECKHE,
OMoTHYECKHE,
aHTPOTIOTEHHBIE.
OKOJIOTUYECKHE
yCIOBUS:
TeMIleparypa,

BJIa)XHOCTb, CBCT.

Bropuunsie
KJIINMAaTUYECKUE
(bakTopsbI.
Bnusiaue
JKOJIOTUYECKHUX
YCJIIOBUI HA
OpraHu3MBbI

OnpenensitoT MOHATHS,
(dopMupyeMBbI€ B X0/1€
W3YYEHUS TEMBI:
«abmoTHYecKue
sKOJIOTHYeCKre (HaKTOPhI»,
«OMOTHYECKHUE
sKoJIOTHYecKre (HaKTOpPhI»,
«aHTPOTIOT€HHBIC
sKOJIOTHYECKUEe (haKTOPhI»,
«9KOJIOTHYECKHE
YCIIOBUS», BTOPUYHBIE
KIIMMAaTH9IEeCKHE
daxTopsl». JlatoT
XapaKTEPUCTHKY
OCHOBHBIX 9KOJIOTHYECKUX
($hakTOpOB U yCIOBUHN
CpEeJbl.

VYcraHaBnuBaroT
MPUYUHHO-CJIEICTBEHHBIE
CBSI3M Ha MPUMeEpe
BIIUSTHUS DKOJIOTHUYECKUX




YCJIOBUH Ha OpraHU3MBI.
CMBICTIOBOE UTEHUE

(43)

[Tpoucxox
JICHUE
BU/JIOB.

PazButue
3BOJIIOLAO
HHBIX
MIPEACTABII
CHUH

[Ipoucxoxnenue
BUJOB. Pa3Butne
JBOJTIOIMOHHBIX
MPEJICTABICHUN.
OCHOBHEBIE
MIOJIOKEHUS TEOPUU
Y. JlapBuHa.
OBOJIIOIHSL.
Teopus JlapBuHa.
JIBrKyIye Cuisl
DBOJIIOINU:
H3MCHYHBOCTb,
O6opn0a 3a
CYILIECTBOBAHHUE,
€CTECTBEHHBIN
oToop.
CunTeTH4uecKas
TEOPHS IBOJIIOITIHI

OnpenensroT NOHATHS,
dbopmupyemsbIe B X0/1€
W3Y4YEHUS TEMBI:
«OBOJIIOLUS», KTEOPHUS
JapBuHay, «ABHKYILIHE
CUJIBI 3BOJIIOLIUNY,
«U3MEHYUBOCTHY, «00pb0a
3a CyIIECTBOBAHUEY,
«ECTeCTBEHHBII 0TOODPY,
«CUHTETHYECKAas TEOpHUs
SBOJIFOLIAN.

JlaroT XapakTepUCTUKY U
CPaBHUBAIOT
ABOJIIOLIMOHHbBIE
MIPEACTABICHUS
JK.b.Jlamapka 1 OCHOBHBIE
MIOJIOKEHUS YUCHUS
Y./lapBuHa.

OOBACHAIOT
3aKOHOMEPHOCTH
HBOJIFOLIMOHHBIX
MPOLECCOB C MO3ULIHI
yuenus Y.JlapBuHa.
['oToBAT cooOuieHus uau
npeseHranuu o Y.Jlapsune
B TOM YHCJIE C
HCII0JIb30BaHNEM
KOMITBIOTEPHBIX
TEXHOJIOTH.

Pa6orator ¢ InTepuerom
KaK C HCTOUHUKOM

JlaBaTh OINPENEICHUE TEPMUHAM.
HaspiBaTh pamMuIny yueHbIX-
HBOJIFOLIMOHUCTOB; OCHOBHBIE
nostoxkenus reopun Y. Jlapsuna

XapaKTepU30BaTb OCHOBHbIE
nojoxkeHus treopuun Y. Jlapsuna;
o0ocHoBbIBaTh poiib Y. JlapBrHa
B Pa3BUTHUU 3BOJIOIUOHHBIX
uaeil. Bergensate obiee u
pa3IMYHOE B SBOITIOIIMOHHBIX
teopusx Jlamapka u JlapBuna,
XapaKkTepu3ysi OCHOBHYIO
3acnyry Y. JlapBuna

P:
CaMOCTOSITEIILHO
MOCTaBUTH 1€
paboThI, COCTAaBUTH
IUTaH U
II0CJIEI0BATEIBHOC
Th OE€HCTBUHI

I : ymenue
HaXOJHTh
HYXHYIOUH(pOpMaIl
U0, HCIIONb30BAaTh
pa3nu4HbIe
UCTOYHUKHU
MOJTYYCHUS
uHbopmanuu.

K : orcraBath
CBOIO TOYKY 3pPEHHUS
MIPUBOJIUTH
apTyMEHTHI,
TOATBEPKIATh UX
IpUMepamHu.
PymeroT onieHuTH
CTENEHb
YCIEMIHOCTH CBOEH
VHIUBULYAIBHON
o0OpazoBarenbHON
JeSATEIbHOCTH.

11 :ananu3npyror,
CPaBHHBAIOT,
KJ1accuuuupyeT u
00o01aer

Yuarcsa
UCTIOJIb30BaTh CBOU
B3IJISLJIbl HA MUP JUIS

00BsICHEHUS
pa3IUYHbIX
CUTYyalluil, peleHus
BO3HUKAIOIINX
npoOyieM u
U3BJICUCHMUS
KU3HEHHBIX YPOKOB
Oco3HaBaTh CBOU
MHTEPECHI, HAXOIUTh
U U3y4aThb B
y4eOHHKaX 110
pa3HbIM IpeMeTaM
Matepuai (13
MaKCUMyMa),
MMEIOIINI
OTHOILIEHHE K CBOUM




uHpopmarun

TTOHSITHS;
JAI0T OIpe/ieTICHue
MTOHSATHAM Ha

OCHOBE
U3y4EHHOI'0 Ha
Pa3IMYHbIX
npeaMerax
y4eOHOTO
Mmarepuaa;
K- ymeror ciymars
YUUTENS U
OTBEuaTh Ha
BOIIPOCHI
4 buonornu [TonyAauunonnas OnpenensitoT NOHATHS, JlaBaTh onpenaeneHue repmuHaM | P: Yuutecs
(44) | eckas IeHeTHKaA. dbopmupyemble B X0/1€ XapaKTepU30BaTh CaMOCTOSITENIbHO OCMBICIIMBATh
Knaccudu N3meHunBOCTH U3YYEHHUS TEMBI: AIIEMEHTAPHYIO €ANHUILY IIOCTAaBUTH LIENb 3HAYUMOCTb JAaHHOMU
Kalus reHooHa «IOMYJALMOHHAS HBOJIIOLMHU (TOMYJISLNIO), paboThl, COCTAaBUTh | TEMBI, YUUTHCS
[omynsn TEHETHKA, «T€HO(POHI. 000CHOBBIBaTh POJIb MOMYJISLUI | IUIaH U UCIIOJIb30BaTh CBOU
s Kak Has3piBatoT npuYMHbI B 9KOJIOTHUECKUX CUCTEMAX. HIOCJIEJOBATENIBHOC | B3TJISABI JUIS
AJIEMEHTap M3MEHUYUBOCTH [IpoBOANTH CPaBHUTEIIbHYIO Tb JA€UCTBUI pelieHus npodiem u
Hasl reHo(oHaa. XapaKTepUCTUKY 11 : ymenue U3BJICUCHHUS
eIMHUTIA [TpuBOAAT IPUMEDHI, OpPraHU3MEHHOTO U HaXO/IUTh KU3HEHHBIX YPOKOB
IBOJIIOLIMH JIOKa3bIBaIOLINE HOMYJSUOHHO-BUIOBOTO HyXKHyIoUHpopMal | Yyartcst
MPUCTIOCOOUTENIbHBII YpOBHEH OpraHM3allK )KUBOM | M0, UCHOJIb30BaTh | MCIOJIb30BaTh CBOU
(amanTUBHBIN) XapakTep IPUPOJIBI pas3yInyHbIe B3IJIA/IbI HA MUD VIS
U3MEHEHUH TeHo(oH 1a. JaBaTh OIpe/IeJIeHNe TEPMUHAM | UCTOYHUKHU 00BsICHEHUS
OO6cyxaaroT mpodIeMbl XapaKTepu30BaTh OCHOBHbBIE HOJy4YEeHHUs Pa3INYHbIX
JBUKYLIUX CUJI OBOJIIOIMM | CHCTEMaTHYECKHE KaTeropuu; | MH(GOpMaluu. CUTYaluH, perieHus
C TIO3ULIMH COBPEMEHHON NPU3HAKK HAPCTB JKUBOM K : orcraBath BO3HHUKAIOIINX
OMOJIOTHH. MpHUPOABI (OTAETOB, KJIACCOB, | CBOIO TOYKY 3pEHHUS | MPOOJIeM U
CMBICIIOBOE UTEHHE CEMENCTB IIBETKOBBIX PACTCHUH; | IPUBOJUTH U3BJICUCHUS
MOJILAPCTB, TUIIOB U KJIACCOB | apryMEHTBHI, KU3HEHHBIX

KUBOTHBIX). OnpeensrTb

TIOATBCPIKAATH UX

ypokoBOCO3HABATHC




TaKCOHOMHYECKYIO MpUMEpaMHU. BOH WHTEPECHI,
NPUHAIICKHOCTh PACTCHUI Pymerot onieHUTH HAXOJUTh U U3ydaTh
CTEIICHb B y4eOHUKaX 110
YCIICIIHOCTH CBOCH | Pa3HBIM MPEeaIMETaM
WHIUBUAYAIbHOW | MaTepuain (13
0o0pa3oBaTeNbHON | MaKCHMyMa),
NEeSITeITbHOCTH. UMCIOIIN I

I :aHaIM3UPYIOT, | OTHOIICHUE K CBOMM
CpaBHUBAIOT,
Kinaccuuuupyer u
000011aeT
HIOHSATHS,

JIAFOT OTIpE/ICTICHHE
MOHSATHUSM Ha

OCHOBE
U3y4EeHHOTO Ha
Pa3InIHBIX
npeaMeTax
y4eOHOro
Marepuaa;
K- ymeror ciymath
YUUTENS |
OTBeuaTh Ha
BOTIPOCHI
5 BbopnOa 3a Bbopnrba 3a OnpenensiroT MOHATHS, JaBaTh OIpe/eTICHIE TEPMUHAM. P- Beimensror u | Oco3HAIOT aKTUBHOE
(45) | cymectBO CYIIIECTBOBAHHUE. dbopmupyembIe B X0 HazsiBath opmbl 60pHOBI 32 OCO3HAIOT TO, YTO B3aUMO/ICHCTBUE
BaHUE U ®opmbl 60pPHOBI 32 | U3YUEHHS TEMBI: CyIIIECTBOBaHHE, (HOPMBI y’K€ YCBOEHO, KUBBIX OPTaHU3MOB
€CTEeCTBEH CYIIECTBOBAHHE. «BHYTPHBHIOBast 00pp0a | ecTeCTBEHHOTO 0TOOpa BHOCST C OKpY)KaIOIIEH
HBI Dopmbl 3a CyIeCTBOBaHHEY, XapakTepu30BaTh POPMBI HE00X0IMMbIe cpeaoi.
otbop €CTECTBEHHOTO «MEXBHI0Bast 00proOa 3a O0pBLOBI 3a CYIIIECTBOBAHHE, JTOTIOJTHEHUS.
orbopa CYIIECTBOBaHHE», «00phOa | poJIb €CTECTBEHHOTO 0TOOPA U
3a CYIIECTBOBAHHUE C ero opmer. CpaBHHBATH [1- uccrnenytor,

He6HaTOHpI/I}ITHLIMI/I CTa6I/IHI/I3I/Ipy10HlI/Iﬁ u HaxoIiAT U




YCIIOBUSIMH CPEIIbI»,
«CTAaOUIM3UPYIOIIU I
€CTECTBEHHBII 0TOODPY,
«IBUKYLIUA
€CTECTBEHHBII 0TOOPY.
XapakTepus3yroT GOpMbI
O00pBOBI 32
CYILLECTBOBaHHUE U
€CTECTBEHHOT0 0TOOpa.
IIpuBoasaT mpuMeEpHI UX
MPOSIBIICHUS B IPUPO/IE.
PazpabareiBaroT
HKCIIEPUMEHTHI 110
W3YyYCHUIO JICUCTBUI
oT0O0pa, KOTOpbIE CTAHYT
OCHOBOM Oyymiero
yueOHo-

M CCJIEIOBATEIBCKOTO
MPOEKTA.

CMBICIIOBOE YTEHHE

JIBIKYIIHN oT60p. [IpuBoauTH
MPUMEPHI aJANTALUN KaK
pe3ynbpTraTta 1edCcTBuUs
€CTECTBEHHOI'0 0TOOpA,
MPOUCXOSIIETO MO/ JaBICHUEM
O0pHOEI 3a CyIIeCTBOBAHUE

oTOHUparoT
HEO0OXOTUMYIO
nHpopMaIio u
CTPYKTYpHUPYIOT €e.

K- ciiymaror
YUUTENs], OTBEYAIOT
Ha BOIIPOCHI

(46)

Bunoo6pa
30BaHUE

ITonsaTue o
MHUKPO3BOJIIOLUH.
N3omauus.
I'eorpaguueckoe
BUJ000pa30BaHue.
MukposBoItOLHs.
N3omauus.
PenponykruBHas
U30JISILMSL.

Bunoo6paszosanue.

I'eorpaduueckoe
BHUJI000pa3oBaHue

OnpenenstoT NOHATHS,
(dbopMupyeMbIe B X0/1€
U3yUYEHHS] TEMBI:
«MUKPOIBOITIOIHUS,
«U30JIALUAY,
«pETIPOIYKTUBHAS
U30JISALUS,
«BHUI000pa30BaHUE,
«reorpagpuieckoe
BHUJ1I000pa30BaHHE.
XapakTepusyrT
MeXaHU3MBI
reorpapuuecKkoro

JaBaTh OIpe/eTICHIE TEPMUHAM.
HazpiBaTh 0OCHOBHBIE (hOPMBI
BUJI000pa3oBaHus
XapaKTepU30BaTh MPOIIECC
MUKPOIBOJIIOIUH, €TO OCHOBHBIE
(G OpMbI; MPUBOAUTD TPUMEPHI.
Jloka3bIBaTh, YTO ABUKYIIEMY
0TOOPY NMPUHAIICIKUT
pelaronias poyib B Mpoieccax
BHUJI000pa30BaHus, YTO
HACJIEJICTBEHHOCTH,
W3MEHYHBOCTH, 00phOa 3a
CYIIIECTBOBaHHE U

P- BHOCSAT
HEO0OXOINMBIE
JIOTIOJIHEHHS,
BBIICTISIIOT U

OCO3HAIOT TO, YTO

MOJIICKUT

YCBOEHHUIO.

II- crpykTypupyror
yueOHBIN
MaTepua,

BBIJIETISIIOT B HEM
rJIaBHOE

K- BocnpuHumaror

Oco3HaloT
MHOT000pa3ue
YKUBOTHOTO MHUpa Ha
3emite.




BHJ1000pa30BaHUS C
UCIIOJIb30BAaHUEM PUCYHKA
yueOHuKa. CMBICIIOBOE
YTEHUE C TIOCIICTYIOIIHM
BBIJIBM)KEHUE THUITOTE3 O
JPYTUX BO3MOXHBIX
MEXaHH3Max
BHJ1000pa30BaAHUS

€CTECTBEHHBIN OTOOP SIBIISIIOTCS

ABVOKYIIIUMHU CHUJIaMHU 3BOJIFOIIHUH.

XapaxkTepu30BaTh POk B
BHUJI000pa30BaHUU PA3INYHBIX
MEXaHHU3MOB H30JISAINN

nHpopmaIuo Ha
CIIyX, OTBEUYaTh Ha
BOTIPOCHI YUUTEIIS

(47)

Makpo3Bo
LU

IlonsTue o
MAaKpO3BOJIOLIMH.
Hampasnenus
MAaKpO3BOJIFOLIMH.
[Iytn noctuxkenus
OHOJIOrHYECKOTO
nporpecca

OnpenenstoT MOHATHS,
dbopmupyemsbIe B X0/1€
U3y4YCHUS TEMBI:
«MaKpOIBOJIIOIIHS,
«HATpaBIICHUS
IBOJTIOLIUHY,
«OHMONIOTHYECKHI
nporpeccy,
«OHMONIOTHYECKHI
perpeccy, «apomMopdo3»,
«UANOATATITAIASY,
«JIETCHEePALIHSY.
XapakTepHu3yIoT IIIaBHbIE
HAIpPaBJICHUS SBOJTIOIHH.
CpaBHUBAIOT MUKPO- U
MAaKpO3BOJIIOIHIO.
OO6cyxaaroT mpodIeMbl
MaKpPOABOIFOIHH C
OJTHOKJIACCHUKAMH U
yYHUTEIIEM.

Pabotarot ¢
JIOTIOJTHUTEIbHBIMU
UH()OPMAIIMOHHBIMU
UCTOYHHKAMU C EITBIO
HOJrOTOBKH COOOIICHHSI

JIaBaTh OIpEICIICHUE
TCPMHHAM. Ha3zrsIBaTh OCHOBHEIE
TaKCOHOMHYECKHUE TPYIIITHI,
HPOLIECCHI, SBIISIOIIAECS
JBYOKYIIUMU CUJIAMHA
MaKpO3BOJIIOIMN
XapaKTepU30BaTh MOHATHE
«MAKpO3BOJIOLUA»; HPUBOAUTH
JI0Ka3aTesIbCTBa
MaKpO3BOJIOIHH.

P- mimanupyrot u
MPOTHOZUPYIOT
pe3ynbTaT U
BHOCST
Heo0X0oInuMBbIE
JIOIIOJIHCHHSL.
II- HaxomsaT n
0TOMpaIoT
HEO0OXOTUMYIO
nH(pOpMaLUIO U
CTPYKTYpHUPYIOT €e.
K- BBICKa3BIBAIOT
CBOIO TOUKY 3pEHUS

Oco3HaBaTh CBOU
MHTEPECHI, HAXOAUTh
U U3y4aThb B
y4eOHHKaX 110
pa3HbIM NpeMeTaM
Matepuai (13
MaKCUMyMa),
HMEIOINN
OTHOIIIECHHUE K CBOUM
UHTEpECaM.




WM MyJIbTHMEINA
Ipe3eHTaIMu O (haKTax,
JIOKa3bIBAIOIINX
HBOJIIOLIUIO

(48)

0O000mmaro
LI yPOK-
CEMUHAap

Brictynator ¢
COOOIICHUSMU,
00CYXIar0T COOOIICHUS C
OJHOKJIACCHMKAMH 1
YUHUTEIISIMHA

JAaBaThb OIIPCACICHUE TCPMHUHAM.

HazpiBaTh 3Tanbl ¥ BUABI
3BOJIIOIMU; IEPEUUCIISITH UX
CBOMCTBA U 3HAUCHHEC
XapaKkTepu30BaTh 0COOCHHOCTH

P:Ywmeror
OpraHu30BBIBATH
BBITIOJTHEHHE
3alaHUM YUUTEIIs,
aHaAJIM3UPOBATh
pe3yJIbTaThl CBOEH
paboThI HA YPOKE.
I1: Y™meroT
BOCTIPOU3BOUTH
UH(POPMALIUIO TIO
namsTH, 1aBaTh
olpezesieHue
HOHSITUSIM, CTPOUTH
peueBbie
BBICKA3bIBaHUS,
yCTaHaBJIMBATh
NPUYHHHO-
CIIEICTBEHHbBIE
CBSI3U.

K: Ymenune
paboTaTh B

rpynmax,
00CyXJIaTh

BriOuparot 1ieneBbie
U CMBICJIOBEIE
YCTaHOBKHU B CBOUX
JNEUCTBUAX U
MOCTYTIKaX .

Tema 5

IKOCHUCTEMHBINI

YPOBEHb

6uac

(49)

Coo0ect
BO,
9KOCHCTEM
a'ﬂ
onoreoreH

Bbrnornueckoe
CO00IIIEeCTBO, UITH
OHOIIEHO3.
DKocucrema.
buoreorenos

OnpenensroT MOHATHS,
dbopMupyeMbie B X0/1€
I/I3ylleHI/I5I TCMBI.
«OHMOTHYECKOE
COO0IIECTBOY,

tepMrHaM. Ha3piBath
MPUPOJIHBIE COOOIIECTBA.
[TepeuncnaTs 3MeMEHTHI
9KOTOIIa, OMOTOIA U
OmoreoreHo3a

P- onpenensitor
1enb paboThl,,
KOPPEKTHPYIOT
3HAHUS
. [I- anamm3upyror

VYyarcsa
HCIIOJB30BaTh CBOU
B3rJIs1 bl HA MI/Ip IS

00BACHEHHS
Pa3ITAYHBIX




03 «OnoIIEeHO3Y, XapaKTepHU30BaTh MPUPOIHEIC " CHUTYaIH, peIIeHHS
«3KOCUCTEMAY, coo011ecTBa, X OCHOBHBIE muQepeHIUpyIOT BO3HUKAIOIINX
«OHMOTEOLICHO3Y. CBOMCTBA M 331a4H; HOJTyYCHHBIE npoOem u
OnHuCHIBaIOT U NECPCUHUCIIATD BayKHEHIIIME 3HaHUA. HU3BJICUCHU A
CPaBHHMBAIOT SKOCHCTEMBI KOMITOHEHTBI 9KOCHUCTEM H UX K- ymeror ’KM3HEHHBIX YPOKOB
Pa3INYHOIO YPOBHS. KJIacCH(UKALUIO; POJIb CIIyLIaTh YUUTEIs Oco3HaBath
[TpuBoasT IpUMEpPHI PETYIIATOPOB B MOACPIKaHIH ¥ OTBEYATh HA CBOMHHTEPECHI,
9KOCUCTEM PAa3HOIo yCTOfI‘-IHBOCTH 3KOCHUCTCEMBI. BOIIPOCHI HaxXOoJuThb U U3y4aTb
YPOBHSI. [TpoBOANTH CPaBHUTEIBHYIO B Y4eOHHKaX O
XapaKkTepu3yloT aKBapUyM | XapaKTEPUCTHKY COOOIIECTBa, pa3HBIM MpeIMeTam
KaK MCKYCCTBEHHYIO 9KOCUCTEMBI, OHOTEOLIEHO3a. marepuai (13
OKOCUCTEMY [IpuBOIUTE IPUMEPHI MakCcUMyMa),
€CTECTBEHHBIX UMEIOLIHI
HNCKYCCTBCHHBIX COO6HI€CTB OTHOHIICHUE K CBOUM
2 CocraB u Bunosoe OnpenenstoT NOHATHS, JlaBaTh OIpeJIeIEHUEe TEPMUHAM. P - OcMbICTUBAIOT
(50) | crpykrypa pasHooOpasue. dbopMupyemsie B Xo/1€e HaspiBaTh Tpynmnsl OpraHu3MOB, | OpPTaHHU30BBIBAIOT | €AMHYIO MPHPOIHYIO
cooOrect Mopdonoruueckas | U3y4eHHUS TEMBI: «BHJIOBOE | COCTaBIIIONINE TPOPUUECKYIO BBITIOJTHEHUE IETIOCTHOCTh
Ba u pa3HooOpa3uey», «BUAOBON CTPYKTYpPY COOOIIECTBA; 3a7jaHuil yauTens,
NPOCTPAaHCTBEHHASI | COCTaBy, «aBTOTPO(DEI», MIEPEUUCIAT CBSI3U B JIeTIat0T BBIBOJIBI 10
CTPYKTYypa «reTepoTpodBI», HKOCHUCTEMAX pe3ysbTatam
COOOILECTB. «TIPOJYLEHTHI, (TeppuTOpHaTIbHBIE, TUILEBBIE, paboTHI.
Tpoduueckas «KOHCYMEHTEI», MEXTMOMYJIALHNOHHBIE) I1- ymeror
CTPYKTYypa «PENyLIEHThI», XapaKTepU30BaTh paboTarthb C
co00111eCTBa. «IPYCHOCTbY, «PEAKUE MOP(}OIOrHUECKYIO 1 TEKCTOM, BBIIEIATh

ITumenas nens.
IIumesas ceTh.
Kuznennnie
(bopMBI.
Tpoduueckmii
YPOBEHB

BUOBI»,

«BHUIBI-CPEI000pa3oBaTE

n». XapakTepU3yoT

MOP(OJIIOTHUECKYIO 1

MMPOCTPAHCTBCHHYIO

CTPYKTYPY COOOIIECTB.

AHaIM3UPYIOT CTPYKTYPY
OMOTHYECKHUX COOOIIECTB

10 CXEMC

MPOCTPAHCTBEHHYIO CTPYKTYPY
COO0O0IIIeCTBA; 3HAUCHIE
BHUJIOBOTO Pa3HOOOPA3us Kak
MTOKa3aTeIsl COCTOSHUS
c000I1IeCTBA;.

B HCEM I'JIaBHOC.

K- BeIpaxarot B
OTBETaX CBOU
MBICIIT




3 MexBuao Tunel OnpenensroT MOHATHS, JlaBaTh OMpPEACICHUE TEPMUHAM. P- Pa3zBuBarot OCO03HAIOT aKTUBHOE
(51) | Bl OHMOTHUYCCKUX dbopMupyeMbIe B X0]1€ Ha3rpIBaTh BUIBI HaBBIKU B3aMMO/ICHCTBUC
OTHOIIICHU B3aUMOOTHOILICHUIN | U3YYEHUS TEMBbI: OMOTreOIICHO30B; IEPEUNCTIATh CaMOOIICHKH U YKHBBIX OPTaHU3MOB
a1 . Helitpanusm. CHEUTPAIIUZMY, OXPaHHBIE MEPOIIPUATUSA 10 caMOaHaJIu3a. C OKpYXarolen
OpraHu3M AMeHcanusM. «aMEHCAIIN3M, COXPaHEHHUIO YIKOCUCTEM I1- ymerot cpenoi.
OB B KoMmmencamzm.Cu | «kKOMMEHCAIIH3M)», XapaKTepU30BaTh CTPYKTYpPUPOBATh
IKOCHUCTEM MOMO03. «CUMOH 03, AKOJIOTHYECKYIO CYKIIECCHIO0, €€ y4eOHBIN
e [IpoTokoonepanusi. | «IPOTOKOOTIEPALIUS, MPUPOY U MEXAHU3MBI;, CTATUU Marepua,
Mytyanu3m.KoHKY | «MyTyanu3zmy», CyKueccuu (epBUYHYIO, BBIZICIIATE B HEM
peHILus. «KOHKYPEHIIUS», BTOPUYHYIO); 000OCHOBBIBATH IJ1aBHOC
XUIITHAYECTBO. «XUIITHAYECTBOY, 3HaueHue cykueccuil. Beinensats | K- Bbicka3bIBaOT
[Tapazutuzm «Iapa3suTHU3M. CXOJICTBA U Pa3JINYUs B CBOIO TOYKY 3pEHUS
Pemraror skonorndyeckue (GyHKIIMOHUPOBAHUH HA3€MHBIX
3a/1auyu Ha TPUMEHEHNE 1 BOJIHBIX dKOcHCTeM. J/laBaTh
9KOJIOTHYECKHX XapaKTEPUCTUKY EATEIbHOCTU
3aKOHOMEPHOCTEH. YEJIOBEKA KaK OJTHOMY U3
[IpuBoasT MpUMEpHI perynupyomux GakTopoB B
MOJIOKUTCIBHBIX U SKOJIOTHYECKHUX CHCTEMaX
OTPUIIATEIbHBIX
B3aMMOOTHOIICHUI
OpraHu3MOB B
MO YJISIIIHSIX
4 IloToxn [ToToku BemecTBa | OnpenensitoT MOHATHUA, JaBaTh ONPENEIICHUE TEPMUHAM. P - OcMBICIUBAIOT
(52) | BemectBa Y DHEPTUHU B dbopmupyembIe B X0 Ha3piBaTh rpymnmsl OpraHu3MoOB, | OPraHU30BBIBAIOT | €AMHYIO MPUPOIHYIO
Y DHEPTUU 9KOCHCTEME. W3Yy4YEHUS TEMBI: COCTaBISIOLIUX TPOPUUECKYIO BBIIIOJTHEHHE LIEJIOCTHOCTD
B [Mupamu et «MHUPaAMUJIa YUCTICHHOCTH CTPYKTYpPY cO00I11ecTBa 3a/IaHUH YIUTEIs,
9KOCHCTEM YHUCIICHHOCTH U 1 OMOMACCHI». XapaKTEepPU30BaTh MOTOKU JIeTIaf0T BBIBOJEI 110
e OroMacchl JlaroT xapakTepuCTUKY SHEPTUH U BEIEeCTBA B pe3ynbTaTam
pou aBTOTPO(DHBIX U DKOCHCTEMAX, KOJINUYCCTBCHHBIC paboTHI.
reTepoTPOPHBIX W3MEHEHUS SHEPTHUH B IIPOLIECCE I1- ymeror
OpraHu3MOB B repeHoca ee 1o MUIIeBbIM paboTtath ¢
9KOCHCTEME. HETSIM, TUPAMUJIBI YUCTIEHHOCTH | TEKCTOM, BBIIETISATh

PernaroT skonoruueckue

u buoMaccel. OOOCHOBBIBATh

B HCEM I'JIaBHOC.




3aJlauy Ha IPUMEHEHUE
AKOJIOTUYECKHUX
3aKOHOMEPHOCTEM

HEeTIPEPBIBHBINA MPUTOK BEIIECTB
M3BHE KaK HEOOXOIUMOE
yciioBHE (PYHKITMOHUPOBAHUS
skocucTeMbl. COCTaBIATH LIEMTH
MMUTAHM

K- BeIpaxaror B
OTBETaX CBOU
MBICIIH

5 Camopass CamopazButue OrnpeaenstoT NOHATHS, JIaBaTh OIPE/ICIICHUE TEPMUHAM. P- Pa3zBuBatot OcCo03HaIOT aKTUBHOE
(53) | utme HKOCUCTEMBI. dbopMupyemsbie B X0/1€ Ha3zbiBaTh BuabI HaBBIKU B3alMO/ICIiCTBHE
KOCUCTEM DKoJoruyeckast U3YYEHHUS TEMBI: OMOTreo1eH030B; NEPEUNCIIAT CaMOOILIEHKU U JKUBBIX OPTaHU3MOB
BI. CYKIIeCCHSI. «paBHOBECHEY, OXpaHHbIE MEPONPUATHUS 1O caMoOaHaIu3a. C OKpYy’Karolei
DKOoJIOruY PaBHOBeCHE. «IEpPBUYHAS CYKLIECCUSD, COXPAHEHHUIO IKOCUCTEM I1- ymeror cpenou.
eckas [lepBuunas «BTOPHUYHASL CYKI[ECCHSI». XapaKkTepu30BaTh CTPYKTypUPOBATh
CyKIIECCHsI CYKIIECCHSI. XapakTepusyroT 9KOJIOTMUYECKYIO CYKIIECCHIO, €€ yueOHBIN
Bropuunas MPOLIECCHI CAMOPA3BUTHUS MPUPOAY U MEXaHU3MBI; CTAJAUH MaTepua,
CYKIleCCUs HKOCUCTEMBI. cyKueccud (epBUYHYIO, BBIJICJIATH B HEM
CpaBHUBAIOT IEPBUYHYIO BTOPUYHYIO); 000OCHOBBIBATH rJIaBHOE
Y BTOPUYHYIO CYKLIECCHM. | 3HAa4eHHe cyKueccuid. Beimenars | K- BbIcKa3bIBaroT
Pa3pabarbiBaroT mana CXOJICTBA U Pa3INyus B CBOIO TOYKY 3pPEHHUS
YpOKa-3KCKypcuu (YHKIMOHUPOBAHUH HA3eMHBIX
Y BOJIHBIX SKocucTeM. JlaBaTh
XapaKTEPUCTHKY JCATEIbHOCTH
YeJI0BeKa KaK OIHOMY M3
peryaupyomux (HakTopoB B
HKOJIOTHYECKUX CUCTEMaX
6 0O6061mato DKCcKypcus B ['oToBsT OTUET 00 JlaBaTh OIPE/IETICHUE TEPMUHAM. P:¥wmeror Bri6upatot neneBbie
(54) | it ypok OMOreo1eHo03 HKCKYpPCHH Ha3biBath 351eMeHTHI OpraHu30BBIBATh U CMBICJIOBBIE
— OMOLIEHO30B; MEPEUUCTATh UX BBITTOJTHEHUE YCTaHOBKH B CBOHMIX
9KCKYypCHs CBOMWCTBA U 3HAYEHUE 3aJaHUi yuuTers, JNeHCTBUSAX U
XapaKTepu30BaTh OCOOEHHOCTH aHaJIM3UPOBATh MOCTYIKaX .

pe3ybTaThl CBOEH
paboTHI HA YPOKE.
IT: Y™meror
BOCIIPOU3BOIUTH
H(OPMAIHIO 10




naMsITH, 1aBaTb

olpezieseHUe
HOHATHUAM, CTPOUTH
peueBbie
BBICKA3bIBaHMUS,
yCTaHaBJIMBATh
IPUYHHHO-
CIIEICTBEHHbIE
CBSI3U.
K: Ymenune
pabortath B
rpymnmnax,
00CyXJ1aTh
Tema 6 BuocdepHslii ypoBeHb 11 gac
1 Buocdepa. buocgepa. OnpenensitoT NOHATUS JlaBaTh OIPE/IEICHUE TEPMUHAM. P- BwigensoT u Oco3HaBatb
(55) | Cpemoobp Cpenoobpasyromas | «ouocdepa», «BoaHas Ha3biBaTh cpezbl )KU3HU )KUBBIX | OCO3HAIOT TO, YTO €/IMHCTBO U
azyromas JeSITeTbHOCTD cpenay», «Ha3eMHO- OpPraHu3MoOB; (paMUIIHN yYCHBIX, y’Ke€ YCBOCHO, [IEJIOCTHOCTD
NesITeIbHO OpPraHu3MOB BO3/YILIHAs cpeiay, paboTaBLINX B 00J1aCTH BHOCST OKpY’KaloIIero
CTh «II0YBAY, «OPTAaHU3MBI KaK n3ydeHus onochepsl HEO0XOIMMBIE MUpa.
OpraHu3M cpena oOuTaHus», OpPTaHU3MOB K JKU3HH B JIOTIOJTHEHHS. BricTpanBatb
OB «MEeXaHUYecKoe OIIpECIIEHHON cpenie I1I- uccnenyror, cOOCTBEHHOE
BO3JICHCTBUEY, XapaKTepU30BaTh CPEIbl HaXOJAT U LEJIOCTHOE
«(pu3uKo-xMMHUYECKOe 0o0uTaHMs OPraHU3MOB, 0TOMpAaIoT MHUPOBO33pEHUE
BO3JECHCTBHEY, OCOOEHHOCTH PA3JIHUYHBIX CPET HEO0OXOUMYIO
«TepeMelieHne AKHU3HH, IPUCTIOCOOIEHUS UHpOPMALIUIO U
BEIIECTBAY, «TYMYC», KHUBBIX CTPYKTYPHUPYIOT ee
«hunbTpanus. OpPTraHU3MOB K KU3HH B
XapakTepusyrT ONPEIIETICHHON Cpeie, KOTOpBIE K- cnymaror
ouocdepy Kak BbIpabOTANUChH B ITpOIECCe yUuTeNs, OTBEYAIOT

rI100abHYIO 9KOCUCTEMY.
[IpuBoasT mpumepsbl
BO3JICUCTBUS JKUBEIX
OpraHMU3MOB Ha

Ha BOIIPOCHI




Pa3IUYHBIC CPECAbI )KU3HU

(56)

Kpyrosop
oT

BEILIECTB B
ounochepe

Kpyrosopot
BEIICCTB B
ouocdepe.
buoreoxnmuuecku
U UK.
buorennsie
(muTaTeNBHBIC) BE
LIeCTBa.
MukpoTtpodHbie 1
MaKpOTpOQHBIE
BElIECTBA.
MUuKpO371EMEHTBI

OrnpeaensiroT TOHATHUS
«ONOTre0OXNMHUYECKUHI
LIMKID», «OMOIeHHBIE
(nuTaTEeNbHBIC) BELIECTBAY
, \MUKPOTpO]HBIE
BCIICCTBAY,
«MaKpoTpodHbIE
BCIICCTBAY,
«MHUKPODJIEMEHTBD».
XapakTepusyrT
OCHOBHEIE
OMOreOXMHYECKHE
IIUKIJIBI Ha 3eMile,
UCIIOJIB3YS WILTIOCTPALIUH
yueOHUKa.
YcranaBianBaoT
MPUYHMHHO-CJICACTBEHHBIE
CBSI3U MEXIy OMomMaccoi
(IPOIYKTUBHOCTHIO) BHIA
U €T0 3HAUCHUEM B
MoJIepKaHUU
(GYHKIIMOHUPOBAHUS
coo01ecTBa

JaBaThb OIIPEACICHNEC TCPMUHAM.

HassiBaThe OMOTEHHBIE
3JIEMEHTBI; IEPEUUCTIATh
OMOreOXUMHUYECKUE [TUKIIbI

XapaKTepu30BaTh OCOOCHHOCTH
KpyroBOpOTa BELIECTB B
MIPHUPOJIC, €T0 3HAUCHUE;
MOCIIEACTBHSI HAPYLICHUS
KpyroBOpOTa BEUICCTB B
ounocdepe; OMOTCOXUMUYECKUE
IIUKJIBI a30Ta, YTIepoaa u
docdopa; 0OBACHATH POJIH
JKUBBIX OPTaHU3MOB B
MOJAJEp>KaHUU KPYTrOBOPOTa
OMOTEHHBIX PJIEMEHTOB

P:
CaMOCTOATEIIBHO
CTaBAT LIEJIU
paboTsl,
COCTaBJIAIOT IUIAH
u
IIOCJIE0BATEIBHOC
Tb JelCTBUHU
OLICHUBAIOT
CTEIICHb
YCIIEIIHOCTU CBOEH
VHIABUYAJIBHOMN
o0Opa3oBaTebHON
JEeSATEIbHOCTH.
Ilo3HaBaTenbHbIE
YV : ymeror
HaXOJUTb HY)KHYIO
nHpopmanuio,
UCIIOJIB3YIOT
pa3InyHbIe
VCTOYHUKU
MOJTyYEHUS
uHpOpMaLUH.
KoMMyHHKaTHBHBI
e YVY]I :oTcraBaroT
CBOIO TOYKY 3pPEHUS
IPUBOJAT
apryMEHTHI,
MOATBEPKAAIOT UX
IIpUMepamH, C
JOCTOMHCTBOM

Yuutecs
OCMBICITUBATH
3HAYUMOCTb JaHHOU
TEMBI, YUUTHCS
UCIOJIb30BaTh CBOU
B3TJISABI JIIISL
petieHus mpoOaeM u
U3BIICUCHHUS
KU3HEHHBIX YPOKOB




MPU3HAIOT CBOU

OIINOKHU 1
KOPPEKTUPYIOT
3HAHHUS,
B3aMMOOIICHUBAIOT
ApYT Apyra.
3 OBoronus DBoronus OnpenensitoT NOHATUS JaBaTh OIpe/IeJICHIE TEPMUHAM. P- BwiensaoT u Oco3HaBatb
(57) | ouochepsnr ounocdepsl. JKuBoe | «KHBOE BEIIECTBOY, Ha3zbiBaTh OMOTECHHBIC OCO3HAIOT TO, YTO €MHCTBO U
BELIECTBO. «OMOTeHHOE BEILECTBOY, AIIEMEHTBI; IEPEUUCTATh y’K€ YCBOEGHO, LEJIOCTHOCTh
buorennoe «OMOKOCHOE BEIIECTBOY, OMOTCOXMMHYECKUE ITUKITBI BHOCSIT OKPYKAIOIIETO
BEIIECTBO. «KOCHOE BEILIECTBOY, HEO0OXOIUMBIE MHUpa.
buokocHoe «OKOJIOTHYCCKHI KPU3HCY». | XapaKTepU30BaTh OCOOCHHOCTH JIOTIOTHCHHUS. BricTpanBath
BemiectBo. KocHoe | XapakrepusyroT KpyroBOpOTa BEUIECTB B [1- uccnenytor, CcOOCTBEHHOE
BEIICCTBO. MIPOIIECCHI PAHHETO dTarna | MPUPOJE, €ro 3HAUCHHCE; HAXOJAT U IIEJIOCTHO®
DKOJOTUYECKHIA ABOIIIOLIMU OHOChepHI. MOCIIEACTBHSI HAPYLICHUS 0TOMpaIOT MHUPOBO33PEHUE U
KpHU3HC CpaBHUBAIOT OCOOCHHOCTH | KPYTOBOPOTA BEIIECTB B HEO00XOTUMYIO
KpyroBopoTa yriepojaa Ha | Ouocdepe; OMOreOXUMHUECKHe uH(pOpMaLUIO U
pa3HBIX ATAIax 3BOJIONUHU | IUKJIBI @30Ta, yIIIepoia u CTPYKTYpUPYIOT €¢
6uocdeps! 3emiu. docdopa; 0OBICHITH poIib
OOBSICHSIFOT BO3MOXKHBIC JKUBBIX OPTaHH3MOB B K- cnymraror
MPUYMHBI SKOJIOTHYECKUX | MOAJIeP>KaHUU KPYyroBOpPOTa YUUTENs], OTBEYAIOT
KPHU3HCOB. OMOTCHHBIX JICMEHTOB Ha BOIPOCHI
Ycra"naBauBaroT
MPUYHUHHO-CJICICTBEHHBIX
CBSI3H MEXKIY
JIESITEIIbHOCTHIO YeTIOBEKa
U DKOJIOTUYECKUMU
KpU3HCAMU
4 l'umoressr l'umoresst OnpenensitoT MOHATHUS HA3bIBaTh OCHOBHBIE THIIOTE3bI P- BHOCHT OcwmbIcTHBaIOT
(58) | BO3HMKHO BO3HUKHOBEHUS «KPEAITUOHHU3MY, BO3HUKHOBEHUS KH3HU HEOOXO0TUMBIC SIMHYIO TIPUPOTHYIO
BEHUS KU3HU. «CaMOTIPOU3BOJIHHOE XapaKkTepu30BaTh OCHOBHBIE JIOTIOTHEHUS, [EJIOCTHOCTh
KU3HU Kpearnmmonusm. 3apOKICHUEY, «THIIOTE3a | TUIIOTE3bl BOSHUKHOBEHUS BBIJICTISIIOT U
CaMOnpOU3BOJIBHO | CTAIMOHAPHOTO JKU3HU (KpeallMoHU3M, pa3Inyusl | OCO3HAIOT TO, UTO




€ 3apOJKICHHUE. COCTOSIHUS», «THIIOTE3a B IIOJIX0/1aX PEJIUTUU U HAyKH K MOJUIEKUT
I'unoresa HNaHCTIEPMUNY, «TUMOTe3a | OOBSICHEHUIO BOSHUKHOBEHUS YCBOCHHIO.
CTaLlMOHAPHOT'O OMOXMMHUYECKOI KHU3HU; TUIIOTE3a I1- cTpykTypHpyIOT
COCTOSIHMS. IBOJIIOLIUNY. CaMONPOMU3BOJILHOTO yueOHBIi
I'unotesa XapakTepu3yroT 3apOXKIEHUS )KU3HU; TUII0Te3a Mmarepua,
MAHCTIEPMHUH. OCHOBHBIE THIIOTE3BI MaHCIIEPMHUU; TUIIOTE3A BBIJICJIAIOT B HEM
I'unotesa BO3HUKHOBEHUS J)KU3HU Ha | OMOXMMHUYECKOM 3BOJIIOLUH rJIaBHOE
OMOXUMHUYECKOM 3emie. OOcyxaaroT K- BocnpuHuMmaroT
9BOJIIOLUH BOIPOC BO3HUKHOBEHUS UH(pOPMALIMIO Ha
KHU3HH C CIIyX, OTBEYATh HA
OJIHOKJIACCHUKAMHU U BOIPOCHI YUUTENs
yauTeNeM
5 Pa3Burtue PazBurtue OnpenenstoT NOHATUS Ha3bIBATh 3TAIlbl PA3BUTUSA P- BHOCAT OcMmbICuBaIOT
(59) | mpencrasn MPEJCTABICHUNA O | «KOAIepBaTh», NPEeCTaBICHUN O HEOOXOIMMbIe €IMHYIO IPUPOTHYIO
eHuil o IIPOUCXOXKACHUU «IIPOOMOHTBI», «TUIIOTE3a | BOSHUKHOBEHUH KU3HU JIOTIOJTHEHMS, LIEJIOCTHOCTh
TIPOHCXOXK KHU3HH. CUMOMOTHYECKOTO XapaKTepU30BaTh OCHOBHBIC BBIJICIISIOT U
JICHUU CoBpemeHHOE IIPOUCXOKICHUS 3TaIlbl pa3BUTHS KU3HHU Ha OCO3HAIOT TO, YTO
KHU3HH. COCTOSIHUE DYKapHOTHYECKUX 3emuie; TUIOTE3Y A0MOTEHHOTO | TIOAJIEXKHT
CoBpemeH poOIeMBbI KJIETOK», «TUIO0TE3a 3apOXKICHUS KU3HU U €€ YCBOCHHIO.
HOE MIPOUCXOKICHUS IKCIEPUMEHTAIBHOE I[1- cTpykTypHpyOT
COCTOSIHUE HYKApHUOTHUECKUX KIETOK | MOATBEpXkIEHUE (TUIIOTe3a y4eOHBIH
po0sIeMbI Y UX OPTaHOMJIOB ITyTEM Omnapuna — XonzeiiHa); Marepuainl,

BIISTYMBAHUS KJIETOYHOU
MeMOpaHBI», «IIPOTEHOTY,
«@ybaKTepun»,
«apxebakTepumn».
XapakTepusyrT
OCHOBHBIE 3TaIlbl
BO3HUKHOBEHUS U
pa3BUTHSA KU3HU Ha
3emuie.

OnuchIBaIOT MOJOKEHUS
OCHOBHBIX THIIOTE3

COBPCMCHHBIC T'MITIOTEC3bI
MPOUCXOKACHU A )KU3HU

BBIJIETISIIOT B HEM
IJIaBHOE

K- Bocnpunumaror
nH(popMalnIo Ha
CIIyX, OTBEUaTh Ha
BOIPOCHI YUUTEIS




BO3HHUKHOBEHUS KU3HU.
CpaBHUBIOT TUIIOTE3bI
A.N.Onapuna u JIx.
XonaeiHa.
OO0GcyxaaroT MpoodIeMbI
BO3HUKHOBEHUS U
Pa3BUTHUS KHU3HU C
OJIHOKJIACCHUKAMU U
yUUTEIEM

(60)

Pazsutne
JKH3HH Ha
3emie.
Opbl
JIpEBHENIT
e u
JIpeBHEN
JKU3HHA

OCHOBHBIC 3TAIIBI
Pa3BUTHS KU3HHA HA
3emiie. Dpbl
JpEBHEUIICH 1
JIPEBHEHN KU3HU

OrnpeaensitoT NOHATUs
«3pay, «IIepuoay,
«3II0Xay, «KaTapxem»,
«apxemn», «IpoTepo30il»,
«I1aJIC03011», «ME30301»,
«KAMHO301»,
«ITAJICOHTOJIOTHSI»,
«KeMOpHUit», KOPIOBUKY,
KCUITYP», «II€BOHY,
«KapOOHY, «IIEPMb»,
«TPUIIOOHUTEI,
«PUHUOPUTHI»,
«KHCTETIEPBIE PHIObI»,
«creronedanby,
«AXTUOCTETH,
«Teparncuib». XapakTepus
YIOT Pa3BUTHE KU3HU Ha
3emJie B 3pbl JpeBHENIIEH
Y IPEBHEM )KU3HM.
[IpuBoasaT mpumepsl
OpPraHNU3MOB, HACEIIABIINX
3eMJII0 B 3Bl IpEBHENIIEN
Y JPEBHEN )KU3HU.
YcranaBiuBarT

Ha3bIBATh 3pbI U IIEPUOJIBI,
KpYIHbIE apoMOP(}H O3kl
XapaKTepU30BaTh COCTOSIHUE
OpPraHMYeCcKOro MUpa Ha
IIPOTSHKEHUM aApXEHCKOU IPBI,
Ba)kHelI1e apoMop(do3bl
apXencKo,

P- BHOCAT
Heo0X0oIUuMBbIE
JIOTIOJTHEHHUS,

BBIJICJIAIOT U
OCO3HAIOT TO, YTO

HOJUIEKUT

YCBOEHHUIO.

II- ctpykTypupyror
y4eOHBIN
Mmarepua,

BBIJICJIAIOT B HEM
rJIaBHOE

K- BocmpunuMarot

UHpOPMALINIO Ha

CIIyX, OTBEYATh Ha

BOIPOCHI YUUTENS

OCMBICIIUBAIOT

CAUHYIO ITPUPOIHYHO
OECJIIOCTHOCTD




IPUYMHHO-CJIEICTBCHHbIE
CBS3M MEXKIY YCIOBUSIMU
cpezbl OOUTaHus U
ABOJIFOLIMOHHBIMU
IpoLeccaMy y pa3IMuHbIX
Py OPraHu3MOB.
CMBICTIOBOE UTEHHUE C
MOCIIEAYIOLIUM
3aI10JIHEHUEM TaOJIULIbI

(61)

Pazsutne
JKH3HU B

ME3030€ U
KaiiHO30¢e

Pa3zButue xxu3Hu B
M€3030€ U
KalHO030€

OrnpeaensitoT NOHATUs
«TpHUACY, KIOPA», «MEI»,
«IIMHO3aBPBI», «CyMYaThIe
MJIEKOTIMTAIOIIIHEY,
«TJTAlEHTApHBIC
MJIEKOTIMTAOIIIHEY,
«TAJICOTECHY, «KHEOTEH,
«aHTPOIIOTE€H.
XapakTepusyrT
OCHOBHBIE ITEPHO/IBI
pa3BUTHUSA KU3HU Ha 3emiie
B M€3030€ U KallHO30€.
IIpuBoasaT mpuMeEpsI
OpPTaHU3MOB, HACEISIBIINX
3emJTto B KaifHO30€ 1
ME€3030€.

YcranaBnuBaroT
MPUYUHHO-CIIECTBEHHBIE
CBSI3U MEXIY YCIOBUSIMHU
cpenbl 0OUTaHus U
ABOJTFOITMOHHBIMHU
MPOLIECCAMH Y PA3TUYHBIX
TPYIIIT OPTaHU3MOB.
CMBICIIOBOE UTEHHUE C

Ha3bIBaTh 3pbI U IIEPUOBL;
KpYyIHbIe apoMOp(}o3bl U

UM 0aIANTAlKI
XapaKTepU30BaTh COCTOSHUE
OpPraHUYECKOIr0 MUPa B ME3030¢€,
OCHOBHBIE apoMOp(h03bI U
UMO0AIANTALMH, PA3BUTHE
JKU3HU B KallHO30€; 3HAaTh
OCHOBHBIE HAIIPABJICHUS
HBOJIIOLIMM PACTEHUN U
KHUBOTHBIX. OOBSACHATH CMEHY
TOCIIOACTBYIOLIUX TPYIII
pPacTEeHUN U KUBOTHBIX
(IPUBOJUTH IPUMEPHI

P- BHOCAT
Heo0X0oIUuMBbIE
JIOTIOJTHEHHUS,

BBIJICJIAIOT U
OCO3HAIOT TO, YTO

HOJUIEKUT

YCBOEHHUIO.

II- ctpykTypupyror
y4eOHBIN
Mmarepua,

BBIJICJIAIOT B HEM
rJIaBHOE

K- BocmpunuMarot

UHpOPMALINIO Ha

CIIyX, OTBEYATh Ha

BOIPOCHI YUUTENsS

OCMBICIIUBAIOT

CAUHYIO ITPUPOIHYHO
OECJIIOCTHOCTD




MOCIIEAYIOLUTIM
3aMOTHCHUEM TaOIUIIBI.
Pa3pabarbiBaroT miana
YpOKa-3KCKYpPCHH B
KpaeBEIYECKUN My3€il WIn
Ha Te0JIOTUYECKOe
OOHaKCHHE

(62)

O606maro
IIMHA YPOK-
IKCKYpCHS

DKCKypcHs B
KpaeBeIUECKUH
My3€H WU Ha
re0JIOrHYECKOe
oOHa)KeHUE

T'otoBsT oTuer 00
OKCKYPCHH

AaBaTb OIPCACIICHUEC TCPMUHAM.

Ha3piBaTh 3BONMIOLIMOHHBIC
9Tambl B XXKU3HU 3eMIIH;
MEePEYHCIIATh X CBOWCTBA H
3HAYCHHUE
XapaKTEPU30BaTh OCOOCHHOCTH

P:¥YwmeroT
OpraHU30BBIBAThH
BBIIIOJIHEHHUE
3aIaHUI yUuTes,
aHAIM3UPOBATh
pe3yIbTaThl CBOCH
paboTHI HA YpOKE.
II: YMmerot
BOCITPOU3BOIUTH
uH}OpMaIHIo 1Mo
[IaMSTH, JaBaTh
ompeeIcHUE
TOHSITHSIM, CTPOUTH
peueBbIe
BBICKA3bIBAHUS,
yCTaHaBIUBATh
MIPUYUHHO-
CJIICICTBCHHBIC
CBSI3H.

K: YMenue
pabortath B
rpynnax,
00CyX1aTh

Bribuparot nieneBsie

N CMBICJIOBBIC

YCTAaHOBKHU B CBOUX

OEUCTBUAX U
MOCTYTIKAX .

(63)

AHTpOIIor
€HHOE
BO3JICHCTB

AHTpOIIOreHHOE
BO3JICHCTBUE Ha

ouochepy.

OnpenenstoT NOHATHUs
«aHTPOITOTEHHOE
BO3JICMCTBUE HA

P- BHOCAT
Heo0XO0INMBIE
JIOTIOJTHEHUS,

OCMBICIIHBAIOT

€IMHYIO0 MPUPOTHYIO

OEJIOCTHOCTD




ue Ha Hoocdepa. ounochepy», «Hoochepay, BBIJICIISIIOT U
ouochepy [Tpuponusie «TIPUPOJTHBIE PECYPCHI». OCO3HAIOT TO, YTO
pecypcsl XapakTepu3yroT YeI0BeKa HOJUIEKUT
KaK OMOCOLMAIbHOE YCBOCHHIO.
CYILIECTBO. I1- cTpykTypHpytOT
OnuceiBatoT yueOHBI
HKOJIOTHYECKYIO CUTYALUIO Mmarepua,
B CBOEH MECTHOCTH. BBIJICJIAIOT B HEM
YcTraHaBIMBaOT IJIaBHOE
NPUYHHHO-CJIC/ICTBCHHbIE K- BocnpuHuMaroT
CBSI3U MEXY UH(POPMALIUIO Ha
NEeSITETLHOCTHIO YEIOBEKA CIIyX, OTBEYATh Ha
U 3KOJOTMYECKUMHU BOIIPOCHI YUUTENS
KpU3UCAMU
10 OcHOBBI PanmonansHoe OnpenenstoT NOHATUS P- BbInensoT Oco3HaBaTh
(64) | paumonain MIPUPOJIOTIONB30BAH | «PALMOHATIBHOE OCO3HAIOT TO, YTO €IMHCTBO U
BHOTO ue. O61ecTBo HIPUPOJIONOIB30BAHUEY, y’K€ YCBOEHO, LIEJIOCTHOCTh
IpUPOIOT OJTHOPa30BOT0 «00IIECTBO OTHOPA30BOTO BHOCST OKPY’KaIOIIET0o
0JIb30BaHU notpeOiIeHus notpelieHus». Xapakrepu HE00X0/uMbIe Mupa.
s 3YIOT COBPEMEHHOE JIOTIOJTHEHHS. BrictpanBath
4eJI0BEYECTBO KaK I1- uccnenytor, cOOCTBEHHOE
«0OIIECTBO OTHOPA30BOTO HaXOJAT U IEJIOCTHOE
noTpeOIeHUs . 0TOMpAIoT MHUPOBO33pEHUE LU
OO0CyX/1atl0T OCHOBHBIE HE00XO0TUMYIO
HPUHIUITBI UHpOPMALIUIO U
panroOHAIBLHOTO CTPYKTYPHUPYIOT €e
UCIIOJIb30BaHUS
IIPUPOJHBIX PECYPCOB K- cnymaror
yUUTENs, OTBEYAIOT
Ha BOIPOCHI
11 11 O6o06maromuit BricTynator ¢ JlaBaTh OIPEEICHUE TEPMUHAM. P:Vmeror BriOuparor nieneBsie
(65) YPOK-KOH(MEPEHIHS | COOOIIEHHUSIMH TI0 TEME. Ha3wiBaTh OCHOBHBIE OpraHU30BBIBAThH Y CMBICJIOBBIE
[TpencraBisioT ry100a1bHbIe TPOOIEMbI BBINOJIHEHUE YCTAHOBKH B CBOMX




pe3ynbTaThl yueOHO-
HCCIIEIOBATEIIbCKOM
MIPOEKTHOM 1eATeIbHOCTU

YEeJI0BEYECTBA; IEPEUUCIATD UX
CBOMCTBA U 3HAUYECHHUE
XapaKkTepu30BaTh 0COOCHHOCTH

3aJaHUN YIUTENS,
aHAITM3UPOBATH
pe3yJbTaThl CBOCH
paboThI Ha ypOKe.
I1: Ymerot
BOCIIPOU3BOIUTH
nH(pOpMAITHIO TTO
MaMsTH, 1aBaTh
orpezesieHue
MOHATHSIM, CTPOUTH
peudeBbie
BBICKA3bIBaHUS,
yCTaHaBIIUBATh
MIPUYUHHO-
CJIEICTBEHHbBIC
CBSI3H.
K: YMenue
pabortathb B
rpynnax,
00CyX1aTh

IEUCTBUAX U
MOCTYTIKAX .

68

PesepBHOE
BpeMs




7. Y4eOHO-MeTOAHYECKOE H MAaTepPHAJIbLHO-TEXHHYECKOe obecrneyeHue
00pa3oBaTeJLHOTO Mpolecca

Peanuzanms mporpaMMbl JUCIUTLIMHBI TpeOyeT HATUYIUSA Y4eOHOro KaOnHeTa
ounoJioruu

TexHU4YECKHEe CpeICTBA O6VII€HI/ISI:

TeJIeBU30p, BUgeoMarauTodoH, komnsiorep, CD ROM nucku «Ypoku O6uosoruu
Kupwina u Medoaus» - «O6mas 6uonorus» 10-11 kmacchr.

O0opyI0BaHKE VUYEOHOE U YUEOHO-HATJIIAHBIE TOCOOHUS:

Ha0op TabuIl 1o 0011Iel OuoIoTHH,

MUKPOCKOIT IITKOJIbHBINA yUeOHBIH,

Ha0Op MUKpOIIpenapaToB Mo o0IIel OMOIoTHH,

MarHuTHele Mojienu «CuHTte3 Oenkay, «llepekpect xpomocomy»,

mozenb mosekyns! [JHK,

HA0Op KOJUICKIIMH MO TEME 3BOJIIOIIMOHHOE YUEHHE, MaJCOHTOJIOTUYECKUX
Haxoa0K "[IporcxoxaeHue yenoBeKay,

repOapuii mo Kypcy oo1ieit Ouosorum,

e (oH OLIEHOYHBIX CPEJCTB MO YYCOHOUM TUCIIUTLINHE.

3.2. MudopmarnmornHoe odecrieueHre o0yIeHus
Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuil, WMHTepHeT-pecypcos,
JTOMOJTHUTEJIbHOM JIUTEPATYPBI

OCHOBHBIE UCTOUYHUKH:

1. A.A. Kawmenckuii, E.A. KpukcynoB B.B. Ilaceunuk. buonorus. OOmas
ouomnorust. 10-11 kmaccel. «/{podax, 2018r.

2. ITaceunuk B.B. buonorus. O6mas ouonorus. 10-11 knaccsl: paboyast TeTpaab K
yueOHuky A.A. Kamenckoro, E.A.KpukcynoBa, B.B. Ilaceunuka «buomnorus.
O6mas 6uonorus. 10-11 kmaccel. - M.: JIpoda, 2018r.

HOHOJ’IHHTCHBHBI@ HCTOYHHKH.

1. O6mas Ouonorus: Yueo.mus 10-11 xinauk. ¢ yrmy6a. uzyd. Ouosnorun/ A.O.
PyBunckuii, JI.B. Beicoukasi, C.M. I'naroneB u np.; [lox pea. A.O. PyBunckoro. -
M.: [Ipocsemienue, 2018r..

2. H.. lernoB. COOpHUK 3a7a4y U yIpaKHEHUH 10 TeHeTHKe /¢ pemeHusimu/. MI1T
«OxouHBecT», 2008r..



2. B.b.3axapos, C.I''MamonToB, H.1. Connn. Ob6mas 6uomorus. 10 — 11 xmacc B
IBYX dacTsax/moxa.pen. mpod. 3axaposa B.b. M.: [Ipoda, 2017r..

3. B.b.3axapoma, W.b.Aradonosa, B.M.CuBormazopa (muus H.M.Conuna)
«O06mrass  Ouonorus. bas3oBbelii  ypoBeHb»: YueOHMK i1 oOmreoopas.

yue6.3aBeeHuit. — M.: JIpoda, 2018.- 368c.
KoncrantunoB B.M., Pe3zanoB A.I'. buonorus. VYdueOHHMK Uil CpeaHETO

npodeccuoHanbHOro oopazoanus. — M.: Akagemus, 2018r.

4, Obmas ouomnorus: Yueb. g 10-11 k. obmeo6pazoBar. Yupexaenuit/ J1.K.
benses, II.M. bopoaun, H.H. Boponuos u ap.; noa pen. J.K. bensera, I'.M.
Hemviuna. - 4-e uzga., nepepab. - M.: IIpoceenienue, 2017.

NurepHET-pECYPCHI:

Caiitbl, cogepxamye yueOHbIe MATEPHAJIbI 110 OHOJIOT UM
http://www.internet-scool.ru/

http:/scool-collection.edu.ru/

Hayunas cers. Www.nature.ru

TponuHka B 3aragounsiii Mup. Www.biodan.narod.ru

["ocynapcTBeHHBIN JapBUHOBCKHIA My3ei. hitp://www.darwin.museum.ru
DJeKTpOHHAs WLTIOCTPUPOBAHHAS SHITUKIIOTICHSI «OKuBbIie
cymectBayhttp://www.livt.net/

MIIP Poccun. http://www.mnr.gov.ru/

[TowrckoBBIH caiT 1o 3HTOMOJIOorHH. http://www.entomology.narod.ru
Dk30TH4eckas 30o0Jorust. Www.aib.ru/~loki/zoolog/zoo.htm

Mup penTimuii. Www.insect.narod.ru/

Pacturenpubrii mup. http://forestplant.msk.ru/

Jlyxok. www.luzhok.ru.

8. [lnanupyembie pe3ybTaThl H3yUYeHHUs] yUieOHOro npeamera «buosorus»

BoinyCKHUK HAYYUTCH:

BpinyCkHUK HayuuTCS:

* XapakTepuzoBaTb  oOmme  OWOJOTHYECKHME  3aKOHOMEPHOCTH,  HX
MPAKTUYECKYIO0 3HAUNMOCTb;

* IPUMEHATh METOAbl OMOJOTMYECKONM HayKH JUIsi HW3Y4YeHHs] OOIIMX
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH: HaOJI0AaTh U OMUCHIBATh KJIETKH HA TOTOBBIX
MHKpOIIpenaparax, 3KOCUCTEMbI CBOEH MECTHOCTH;

* ICIIOJIB30BATh ~ COCTABJISIIOIIME  TMPOEKTHOM M HMCCIENOBATENbCKOU
JNEATCIBHOCTH 10 M3YYEHUI0 OOIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH,
CBOMCTBEHHBIX >KMBOW MPUPOJE; MPUBOJIUTH JO0KAa3aTelbCTBA HEOOXOIUMOCTH
3alIUTBl OKPYXKAIOWIEH CpEAbl; BBIACIATH OTJIMYUTEIbHBIE MPU3HAKA IKUBBIX


http://www.nature.ru/
http://www.biodan.narod.ru/
http://www.darwin.museum.ru/
http://www.livt.net/
http://www.mnr.gov.ru/
http://www.entomology.narod.ru/
http://www.aib.ru/~loki/zoolog/zoo.htm
http://www.insect.narod.ru/
http://forestplant.msk.ru/
http://www.luzhok.ru/

OpPraHU3MOB; CYIIECTBEHHBIC MPU3HAKA OMOJOTUYECKUX CUCTEM M OMOJIOTHYECKUX
MPOILIECCOB;

* ODUEHTUPOBATHCSI B CHUCTEME TI03HABATEIbHBIX I[EHHOCTEH: OIEHUBATH
uH(pOpPMAIUIO O ACSATENBHOCTU YEJIOBEKa B IMPHUPOJIE, MOIYYAEMYIO0 U3 Pa3HBIX
MCTOYHUKOB,;

* AHAJIM3UPOBATh M OLICHUBATh IOCIEJCTBUS JICSITEIILHOCTH 4YEJIOBEKa B
npUpoe.

BhInycKHMK MOJYYUT BO3MOKHOCTh HAYYNTHCSH:

* BBIJIBUTATh TMIOTE3bI O BO3MOKHBIX TOCTIEACTBHSIX JACSITEILHOCTH YEIIOBEKA
B DKOCHCTEMax U ouocdepe;

* apryMEHTHPOBAThH CBOIO TOUKY 3pEHUS B XO/I€ JTUCKYCCHH IO 0OCYXKICHUIO
r7100aTBbHBIX SKOJOTHYECKHUX TPOOIIeM.

9. IlpuitoxeHus: K mporpaMmme

KOHTpPO/IbHO-0OLIEHOYHBbIE MATEepHaJbl B COOTBETCTBMH C COJep:KaHUEM
MPOrpaMMbl

KoHTposnbHbI# TeCT 1o 6uosioruu 9 kiacc

1. Uro sBisieTcsi OCHOBHOW CTPYKTYpHOH M (DYHKIIMOHAJIBbHOM €AMHUIIEH BCEX
KUBBIX opranu3mMoB? 1) kierka 2) moJekyna 3) atom 4) TKaHb

2. Kak Ha3pBaeTcsi CHOCOOHOCTh OHOJIOTMYECKHUX CHCTEM  COXPAHSThH
OTHOCHUTEJIHHOE MOCTOSHCTBO CTPYKTYPHI U CBOMCTB? 1) retepo3uc 2) romeoctas 3)
rikon3 4) rametour

3. B uem 3akimouaercd CYHIIHOCTh Melo3a? 1) B JeneHuM siapa KIeTKU 2) B
pa3BUTUM HOBOT'O OpraHM3Ma M3 3UTOThl 3) B JIEJICHMM KIIETOK C OOpa30BaHHEM
rameT, UMEIOLIUX B SIp€ BABOE MEHBIIE XPOMOCOM 4) B JIEJIEHUU KIETOK HaJBOE

4. Kak Ha3pIBaeTcs Hayka, KOTOpas M3y4aeT HACJIEICTBEHHOCTb, U3MEHYMBOCTH
OpraHU3MOB U MEXaHU3MBbl YIpaBIEHUs JAaHHBIMHU mporieccamu? 1) cenexuus 2)
onoxumus 3) nutosorus 4) reHeTuKa

5. Kak Ha3bIBaeTcsl SIBJICHHE TMPEBOCXOJCTBA IMEPBOTO TOKOJICHUS THOPHUIOB IO
HECKOJBKMM CBOWMCTBaM W TpuU3HaKaMm Haj QopMamu obOoux poauteneit? 1)
MyTareHes 2) rerepos3uc 3) romeoctas 4) NoJIUILIOUIUS

6. I'ne, cornacHo Teopun 3BosoIMu xuBo Marepun A.M. OnapuHa, Ha 3emie
3apoauiack *ku3Hb? 1) B MHUpOBOM OKeaHe 2) Ha MEIKOBOAbE 3) B MEPBUYHOMU
atMocdepe 3eMin 4) B BEpXHUX CIOSIX TUTOCPEpbI



7.Kak Ha3pIBaeTCs pa3nuuue Mexay ocoOsSIMHU B Mpefenax BUa, MOSBISIOIEECS
3a CYET HACJICACTBEHHBIX CBOMCTB OPraHU3MOB U BIIMSHHS OKPYKAOIIEH Cpenbl? .
8.Kak Ha3pIBalOTCSI KpyIHBIE 3BOJIOLMOHHBIE NPeoOpa3oBaHUsl B CTPOCHUU U
(GYHKIUSAX OpraHU3MOB?

9. Kakue »skonormyeckue (akTopbl MPEACTABISIOT COOOM paziuyHbie (QOPMBI
BO3JICHCTBUSI YEJIOBEKA HA APYTHE KUBbIE OPTAaHU3MBI U YCIIOBUS UX OOUTAHUS?

10. Kak yuennii B.M. Bepnanackuii Ha3Bad COBOKYIMHOCTb BCEX JKHUBBIX
OpraHu3MOB Ha 3emiie?

C1. Ilouemy Bua Homosapiens sBisiercst noaumopdusiM? C2. Tlouemy uenoBeky
HE00XO0AMMO 3HATh (POPMBI U 3HAUCHUE OUOTUYECKUX CBS3CH?



