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HOACHUTEJIBHASA 3AIINCKA

Hacrosimas pabouas nporpamma no Ouojoruu pazpadoraHa Kak HOPMAaTUBHO-IIPABOBOW TOKYMEHT
JUIsL OpraHu3aluu y4eOHOro mpomecca B 9 Kjacce MYHUIUIAIBHOIO 0O0IIe00pa30oBaTeIbHOTO
YUPEKACHUS.

ConepkaTenbHBI CTAaTyCc mporpamMmbl — Oa3zoBasg. OHa ONpENeNsieT MUHUMANbHBIU 00bem
CoJiepaHusl Kypca OMOJIOTMH JJIi OCHOBHOHM ILIKOJIBI M TpeAHa3HayeHa Ul peaju3aluu TpeOoBaHUN
®I'OC BTOPOro MOKOJICHHS K YCIOBUSIM M PE3yabTaTy 00pa30BaHMs 00YyJarOMUXCsl OCHOBHOM IIKOJIBI 11O
OMOJIOTHH COTJIACHO yueOHOMY IIaHy B OCHOBE MporpaMMBI JIeKaT CIEAYIOIINE 3aKOHOIATeIIbHBIE aKThI
Y HOPMATUBHO-TIPABOBHIE IOKYMEHTBHI:

e 3axoH P® «O6 obpazoBanum» ot 10.07.1992r Ne3266-1

e [lpuka3 MunuctepctBa o6pa3oBanust U Hayku P® ot 17.12.2010r Ne1897 06 yrBepxaeHUH
®enepanbaoro  'ocymapctBenHoro OoOpaszoBatenbHoro Cranmapra OcHoBHOro OOmIero
OO6pa3oBanus

e [IlpumepHas ocHOBHas oOpa3oBaTeibHas HporpaMma 00pPa30BATEILHOTO YUPEKIECHUS.
OcHoBHas mkona /coct. E.C. CaunoB — M.: IlpocBemenne, 2014. (CtangapTsl BTOPOTO
TTOKOJICHHMS ).

Hannas pabouast mporpamma no 6uosnoruu — 9 knacc. «buosnorus. Beenenue B 00111yt0 OHOIOTHIO
MMOCTPOEHAa Ha OCHOBE (YHIAMEHTAIBHOTO sJIpa COJEP)KaHHMs OCHOBHOTO OOIIero oOpa3oBaHus,
TpeOoBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTENbHOW MPOTrpPaMMbl OCHOBHOTO OOMIETO
oOpa3oBaHusi, TPeOOBaHUI K CTPYKType OCHOBHOW OOpa30BaTeNbHOW MpPOTrpaMMbl, MPOMHCAHHBIX B
denepaabHOM TOCYJAapCTBEHHOM O0pa30oBaTEIbHOM CTaHAAPTE OCHOBHOTO OOIIEro 0o0pa3oBaHMA, a
takke KoHuenmuu 1yxoBHO-HPaBCTBEHHOTO Pa3BUTHSI M BOCIIMTaHUS TpaxaanuHa Poccun. B Heil Takxke
VYUTHIBAIOTCS. OCHOBHBIE WJCH U TIOJIOKEHUS MPOTPaMMbl Pa3BUTHS U (POPMUPOBAHUS YHHUBEPCATbHBIX
y4eOHBIX JEUCTBUI oOOydJarommxcs s o0mero oOpa3oBaHWs, COOJIOMAETCS IMPEEMCTBEHHOCTh C
MPUMEPHBIMH ITPOrPAMMaMH HA4aJIbHOTO 00pa30BaHUS U aBTOPCKOM paboueit mporpaMmoii (COCTaBUTENb
I'. M. IlampaseBa, u3n-Bo Jpoda, 2012 r. k YMK mnox. pen. mpodeccopa, T0OKTOpa mea. Hayk
B.B.Ilaceunuka).

[IpencraBnenHas pabodas mporpaMMa COOTBETCTBYET aBTOPCKOW MpPOrpaMme OCHOBHOTO OOIIETo
obpazoBanusi mo Owonoruu mox pen. B.B. Ilaceunmka. Cpok peanmusanii MpOrpaMMbl y4eOHOTO
npeameta «buonorus» 9 knacc — oguH y4eOHBIH IO,

B cBsi3u ¢ GonpmuM 00BEMOM H3y4aeMoro maTepuaia pabodas mporpamMma MperycMaTphBacT
HEKOTOpbIE U3MEHEHHsI. YBEJINYEHO KOJMUECTBO YaCOB HA M3y4YeHHE TeMbl «BO3HHUKHOBEHHE U pa3BUTHE
XKU3HW» (8 YacoB) 3a CUET COKpAIICHUS YaCOB HA M3YyUYECHHE TEMbl « IKOCHUCTEMHBIA YPOBEHBY», TaK KaK
ATOT MaTepuaj YaCTUYHO M3ydaeTcs B MPEIbIAYIIMX paslenax, a Tak ke B 6 u 7 Kjaccax B Kypcax
«boTtanukay, «KuBoTHbie». KonnuecTBo yacoB Ha m3ydeHue teMm «llomynsiunOHHO-BUIOBOM YPOBEHbBY,
«buochepHsbIil ypoBEeHB» COKpAIllEHO, TaK KaK aBTOPCKasi MporpaMma paccuutaHa Ha 35 y4eOHbIX Hellelb
(70 gacoB), a B 9 kiacce Tosbko 34 yueOHbIe Heaenu (68 4acoB). DTOT MaTepHall YaCTUYHO U3y4YaeTCs B
MpeIbIAYIINX pa3zenax, a Tak ke B Kypcax «boranuka» (6 xiacc), «KuBotHsie» (7 kiacc). M3menenus,
BHECEHHBIE B pabO4yl0 MpOrpaMMy, TAaKKe KacaroTcsl TEeMaTHKU HKCKYpCHHM M J1abOopaTOpHBIX pador,
OpPUEHTHPOBAHHBIX HAa KPAE€BEIUECKUII KOMITOHEHT.

B mporpamme oco0oe BHHMaHHME YACICHO COIEPIKAHHIO, CIOCOOCTBYIOIIEMY (HOPMHUPOBAHHIO
COBPEMEHHOW €CTECTBEHHOHAYYHOW KApTUHBI MHpPA, TOKa3aHO TMPAKTUYECKOE MPUMEHEHHE
Omosornueckux 3HaHWM. M3yueHune OMOJOTHH IO MpejiaraéMoi MporpamMme MperoiaraeT BeAeHUe
(heHOIOTUYEeCKUX HAOIIOACHUN, ONMBITHUYECKON U MPAKTUYECKON paboThl. [Jis MOHUMAaHUS yJalluMUCs
CYIIHOCTH OHWOJIOTHYECKUX SBJICHUH B MPOTpaMMy BBEACHBI JIa0OpaTOpHBIE pPadOTHI, IKCKYPCHH,
JEMOHCTpAIlK OIBITOB, MpOBeIeHHWE HaOmoAeHuid. Bce 3T0 1gaeT BO3MOXKHOCTH HANpPaBIEHHO
BO3JICMCTBOBaTh HAa JUYHOCTh Y4YaIlIeTroCs: TPEHHPOBATh IMaMsTh, pa3BUBaTh HAOIIOJATEIHHOCTD,
MBINUICHHE, 00y4aTh MPHEMaM CAMOCTOSITEIbHOW Yy4eOHOW NesSATEThbHOCTH, CIIOCOOCTBOBATH PA3BUTHIO
M0003HATENILHOCTU U MHTEpEca K MPEIMETY.



Hean 0MOI0rHYECKOr0 00pa30BAaHMA B OCHOBHOHN InKosie (HOPMYIUPYIOTCS Ha HECKOJIbKUX
YPOBHSX: TJI00aJIbHOM, METAIIPEAMETHOM, INYHOCTHOM U TPEIMETHOM, a TAK)KE Ha YPOBHE TPEOOBaHMH K
pe3yinbTaTaM OCBOCHHS COJIEpXKaHUs MpPEAMETHBIX nporpamm. [o0anbHble LETHM OUOIOTHYECKOTO
00pa30BaHus SIBJIAIOTCS OOLIUMH JUII OCHOBHOM M cTapiel mKoibl. OHU ONpEeNessioTCs] COIUaIbHBIMU
TpeOOBaHUSAMU U BKJIIOYAIOT B cEO0s:

J COLMATM3ANUI0 00yJaeMbIX KaK BXOXJEHME B MHUpP KyJIbTypbl U COLMAJIbHBIX OTHOLIEHUH,
obecrieynBaroliee BKIOUYEHUE YYALIUXCS B Ty WIM MHYIO TPYMIY MIM OOIIHOCTh — HOCUTENS €€ HOPM,
LIEHHOCTEN, OCBAUBAEMBIX B IIPOLIECCE 3HAKOMCTBA C MUPOM >KUBOM NPUPOBL;

o npuodieHne K I03HaBaTENIbHOM KyJIbType KaK CUCTEME MIO3HABATENbHBIX (HAYyYHBIX) LIECHHOCTEM,
HaKOIJICHHBIX 00IECTBOM B cpepe OMOJIOrMUeCKO HayKH.

buonornueckoe o6pa3oBaHue MPU3BAHO 00ECTICUNTD:

¢ OpHEHTALMIO B CHCTEME MOPAJIbHBIX HOPM M LIEHHOCTEW: MPU3HAHUE BBICOKOW IIEHHOCTH YKU3HU
BO BCEX IPOSBICHUSX, 3/J0pPOBbS CBOETO M JAPYrUX JIIOJEH; 3KOJOTMYECKOE CO3HAHUE U
BOCIUTaHUE JTIOOBU K MPUPOJIE;

e pa3BHTHe [03HABATEJIbHBIX MOTHBOB, HANpAaBICHHBIX Ha MOJYYEHHE HOBOTO 3HAHUS O KHUBOU
mpupoAc, MO3HABATCIIbHBIX KAYC€CTB JIMYHOCTHU, CBA3AHHBIX C YCBOCHUCM OCHOB HAYUYHBbIX 3HaHHfI,
OBJIaJICHUEM METO/IaMU HCCIIEOBaHUs MPUPOAbI, POPMUPOBAHUEM UHTEIUICKTYaIbHbIX YMEHUII;

® OBJJAACHHUEC KIIOYCBBIMU KOMIICTCHTHOCTAMM. y‘le6HO-H03HaBaTeHBHBIMI/I, I/IH(I)OpMaIII/IOHHI)IMI/I,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKAaTUBHBIMU;

e (opmupoBaHue Yy OOYYAIOIIMXCS TI03HABATEIBHOW KYJbTYphl, OCBAaMBaeMOW B IIpolecce
MMO3HAaBATCILHON JACATCIIPHOCTH, U 3CTETUYCCKOM KYJBTYPBI KaK CIOCOOHOCTH K SMOIIMOHAJIbHO-
[IEHHOCTHOMY OTHOIIIEHHUIO K 00BbEKTaM >KUBOM MPUPOJIBL.

Otbop conepkaHusi B MpOrpaMMme MPOBEIECH C YYEeTOM KyJbTypOCOOOpa3HOro IMoAXona, B
COOTBETCTBHHM C KOTOPBIM YyYaIUecs IOJDKHBI OCBOUTH COJIEp)KaHME, 3HAYMMOE it (hOPMUPOBAHHUS
MO3HABATEIbHON, HPABCTBEHHOM M 3CTETHYECKOW KYNbTYPbl, COXPAaHEHHS OKPYKAIOIIEro Cpeabl U
COOCTBEHHOTO 3/I0POBbSI, /IS MOBCETHEBHOM JKU3HH U MIPAKTHYECKOM S TEILHOCTH.

[TocTpoenne ydeOHOTO comepkaHuss kKypca Owosormm cornacHo YMK mon.pen.B.B.ITaceunuka
OCYIIECTBIISIETCSI  MIOCJEIOBATEIBHO JIOTMKE OT OOMIET0 K YacTHOMY C Y4YeTOM pealu3aliu
BHYTPUIIPEIMETHBIX M MEXIPEIMETHBIX CBsi3el. B OCHOBY MOJIOKEHO B3aMMOJEHCTBHE HAYYHOTO,
T'YMaHUCTHYECKOTO,  aKCHOJIOTHYECKOTO,  KYJIbTYPOJIOTHUYECKOTO,  JTUYHOCTHO-ACSATEILHOCTHOTO,
UCTOPUKO-TIPOOIEMHOT0, UHTETPATUBHOT'O, KOMIETEHTHOCTHOT'O MOJIXO/IOB.

CoxepxaHue Kypca HampaBlIeHO Ha (HOPMHpPOBAHHE YHHBEPCAIBHBIX YUCOHBIX JEHCTBUH,
o0ecrnevynBaroNINX pa3BUTHE MO3HABATEIBHBIX U KOMMYHUKATHBHBIX KauecTB TMyHOCTU. OOydaromuecs
BKJIIOUYAIOTCS B NMPOEKTHYIO M HCCIIEI0BATENIbCKYIO AESITEbHOCTh, OCHOBY KOTOPOW COCTaBISIIOT TaKHe
yueOHbIe EHCTBUS, KaK: YMEHUS BUACTh MPOOJIEMbI, CTABUTH BOIIPOCHI, KIacCU(PUIIMPOBaTh, HAOIIO1ATh,
MPOBOJIUTh yYEOHBIE HIKCIIEPUMEHTHI, J€1aTh BBIBOJbI, OOBSCHATH, JTOKA3bIBATh, 3aAIIHUINATh CBOU UJICH,
JaBaTh ONPENENCHUsI OHATHAM, CTPYKTYPUPOBATh U JIp. YUaluecs BKIIOYAIOTC B KOMMYHUKATHUBHYIO
y4eOHYIO IeSITENBHOCTD, IJIe TPeo0IagaloT TaKue €€ BUJIbI, KaK: YMEHUE TIOJTHO U TOYHO BBIpaXKaTh CBOU
MBICITH, apryMEHTHpPOBATh CBOIO TOYKY 3peHHUs, paboTaTh B TpyIIe, MNPEACTaBIsITh U COOOIATh
nH(pOpMaIKIO B YCTHOM ¥ TUCbMEHHOU (popMe, BCTYIATh B AUAJOT U T.1. JlaHHAs NeATeTbHOCTh CBsI3aHa
C BHEYPOUYHOU J€ATEIbHOCTHIO YUAIIUXCSI.



MECTO YYEBHOTI'O IIPEJIMETA, KYPCA B YYEBHOM IIVTAHE

VYuebHublii mnpenmer «buonorus» sBIAeTCS 00s3aTEIBHOM YacTblO  €CTECTBEHHOHAYYHBIX
MpPEeIMETOB, 3asABJIEHHBIX Kak 0a3oBble B (enepanbHoii yactu bYIla u B yueOHOM muiaHe mr000TO
oOpa3oBaTesibHOrO yupexkaeHus. Ilpumepnas mnporpamMma 1O OHOJOTMH JUIi OCHOBHOTO OOIIETO
o0pa3oBaHHs COCTaBJIEHA M3 pacyera 4acoB, yKa3aHHBIX B 0a3UCHOM yuyeOHOM IuiaHe ¢ yuyetoM 25%
BPEMEHHU, OTBOJAMMOIO Ha BapHATUBHYIO YacTh MpPOrpaMMBbl, COJEp)KaHHE KOTOpoH QopMupyeTcs
aBTOpaMu pabouymnx mporpamMM. Hacrosmias pabouast mporpaMma 1mo OMOJIOTHH I 9 Kilacca COXpaHseT
coJiepXKaTeIbHbII MUHUMYM NPHUMEPHON MpPOTpaMMbl, COCTaBJIE€HA HA OCHOBE COJEp)KaHUS aBTOPCKOM
nporpammbel YMK «Beptukans» noa. pen .B.B. Ilaceunnka. Ha ocBoeHue nporpamMmmel OTBOAUTCA 2 yaca
B HEJICIIIO, B roj — 68 4acoB.

B coorBerctBun ¢ BYIlom kypcy Owosormm Ha CTyNeHH OCHOBHOTO 00miero oOpa3oBaHUs
NPEIIECTBYET KypC OKPY)KAIOLIETO MHUpA, BKIIOYAIOIIMN WHTETPUPOBAHHBIE CBEICHHUA M3 KypCOB
(bU3UKH, XUMHUH, OUOJIOTHH, acTpOHOMHH, Teorpadun. [To oTHOMIEHUIO K KypCcy OMOJIOTHH JaHHBINH Kypc
SBIISICTCSI TIPOTIEIEBTUYECKUM, B XOJI€ OCBOCHHMS €ro COJAEpXKaHMSA Yy YydYalMxcs (OpMHUPYIOTCA
AJIeMEHTapHbIE PECTABICHUS O PACTECHUSIX, )KUBOTHBIX, IprOax U OaKTepusx, UX MHOT00Opa3uu, pojH B
NPUPOE U )KU3HU YEJIOBEKa.

[ToMuMO 3TOTO, B Kypce OKPYKaIOIIEro MUPa pacCMAaTPUBAETCS PAJl OHATUN, HHTETPATUBHBIX MO
CBOEH CYIIHOCTH M 3HAYMMBIX JUJISl TIOCJICAYIOIIET0 N3YUEHHS CUCTEMAaTHIEeCKOT0 Kypca OMOJIOrHU: Tea ’
BEIECTBA, HEOPraHMYECKUE U OPraHUYECKUE BEIECTBA, arperaTHbIE COCTOSHUS BEIECTBA, UCIApPEHUE,
noyBa U ap. Onupasch Ha 3TU MOHATHUS, YYUTEIh OMOJIOTMH MOXXET 0oJiee MOJHO W TOYHO C HAyYHOUH
TOYKH 3PEHHUS PACKPBIBaTh (HU3MKO-XMMHUYECKHE OCHOBBI OMOJOTHYECKHX IMPOIECCOB M SBICHUH,
M3ydaeMbIX B OCHOBHOMH IITKOJIE (MMTaHKE, IbIXaHHE, OOMEH

B cBoto ouepenn, comepkaHue Kypca OMOIOTMM B OCHOBHOM IIIKOJIE, BKJIIOYAIOIIEE CBEICHUS O
MHOT000pa3ui OpPraHU3MOB, OWOJIOTHYECKOW TPHPOJE W COIHMAIBHON CYIIHOCTH YEIOBEKA, CITY)KUT
OCHOBOM JIsl U3Y4EeHUS OOIIUX OMOJOTMYECKUX 3aKOHOMEPHOCTEH, TEOPHil, 3aKOHOB, TUIIOTE3 B CTapIIeH
IIKOJIE, T1Ie 0c000€ 3HAaYeHHE PUOOPETAIOT MUPOBO33PEHUYECKHIE, TEOPETUICCKHIE TIOHSITHSL.

Takum oOpa3om, conepkaHWe Kypca B OCHOBHOM IIKOJIE TMPEICTaBIsieT COOOH Ba)kHOE
HEOTHEMJIEMOE 3BEHO B CHCTEME HENPEPHIBHOTO OMOJIOTHMYECKOTO O0pa3oBaHMS, SBISIONICECS OCHOBOM
U1 OCJIEAYIOLIe ypOBHEBOM U poguiibHON AuddepeHnanum.



JIMUHOCTHBIE, METAIIPEJMETHBIE U IPEIMETHBIE PE3YJIbTATbBI
OCBOEHMSA YYEBHOI'O ITIPEIMETA BUOJIOTUSA, KYPCA «BBEAEHHME B OBLIYIO
BUOJIOI'HIO»

JlesiTeIbHOCTh 00pa30BaTENBHOTO YUPEKIACHHS B 00y4eHUH OMOJIOTUH I0JKHA OBITH HampaBieHa
Ha JIOCTHKCHHUE 00YUJaAIOIUMHUCS CICTYIOMUX JUYHOCTHBIX Pe3yJIbTATOB!
1) 3HaHHWE OCHOBHBIX MPUHILUIIOB U MTPaBUJI OTHOIICHHUS K KUBOI MPUPOJIE, OCHOB 3I0pPOBOT0 00pasa
KHU3HU ¥ 3JI0POBbE-COCPEraroNIinX TEXHOJIOT U
2) peayM3anus yCTaHOBOK 3/JOPOBOT0 00pasa KU3HU;
3) chopmMupOBaHHOCTH MO3HABATEIBHBIX HHTEPECOB M MOTUBOB, HANPABJICHHBIX HA U3yYEHUE KUBOU
MPUPOJIbI; HHTEIJUIEKTYAIbHBIX YMEHHH (JOKa3bIBaTh, CTPOUTH PACCYKACHHUS, aHATH3UPOBATH,
CpPaBHUBATD, JIEJaTh BBIBOJIBI U JIP.); 3CTETUUECKOTO OTHOIICHUS K dKUBBIM OOBEKTaM.

MeTanpeaMeTHBIMHU pe3yJadbTATAMH OCBOCHHSI BBITYCKHUKAMUA OCHOBHOM IIKOJIBI IPOTPAMMBI 110
OHMOJIOTUH SIBJISFOTCS:

1) oBnazieHUE COCTABIISIFONTUMH UCCIIEI0BATEILCKON U TPOCKTHOM JIEATEIbHOCTH, BKITIOUAsl YMEHUS
BUJIETH MPOOJIEMY, CTABUTH BOMPOCHI, BEIIBUTATh TUIIOTE3bI, JaBaTh OMPEIEICHUS MTOHITHSIM,
KJIacCU(UIIUPOBATh, HAOJIO/1aTh, TPOBOIUTH YKCIIEPUMEHTHI, I€JIaTh BHIBOJBI U 3aKITIOUEHUS,
CTPYKTYpUpPOBATh MaTepuai, 0ObICHATD, JOKA3bIBATh, 3AIUIIATH CBOU UJICH;

2) ymeHue paboTath ¢ pa3HBIMU UCTOUYHUKAMU OMOJIOTHYEC-KOU WH(OPMAIIUU: HAXOIUTh
OuoI0rn4ecKyto HHGOPMAIIUIO B PA3IMUHBIX HICTOYHHUKAX (TEKCTE ydeOHUKA, HAyYHO-TIOMYJISIPHON
nuTepaType, OMOJIOTHYECKHX CIOBApsIX U CIPAaBOYHMKAX ), AaHATTU3UPOBAThH U OIICHUBATH WH(OPMAIIHIO,
peoOpa3oBbIBATH HHPOPMAIUIO U3 OJHON POPMBI B APYTYIO;

3) crmocoOHOCTh BHIOMPATH IIEJIEBBIC U CMBICIIOBBIE YCTAHOBKHM B CBOMX JIEUCTBHUSX M IMOCTYIKAX IO
OTHOUIEHUIO K )KMBOW MPUPOJIE, 310POBBI0 CBOEMY M OKPYKAIOIIUX;

4) ymeHue aJieKBaTHO UCTIOJIB30BaTh PEUEBBIC CPECTBA ISl TUCKYCCUU U apTYMEHTAIIMHA CBOCH TTO3HIIHH,
CpPaBHUBATH Pa3HbIE TOUKH 3PEHUS, apTYMEHTUPOBATh CBOIO TOUKY 3PEHHUSI, OTCTAUBATh CBOIO MO3UIIHIO.

Hpe}lMeTHbIMI/I pe3yJbTaTaMi OCBOCHUSA BBIITYCKHUKaMU OCHOBHOM IIIKOJIBI ImporpamMmel 1o Ouonoruu
SABJIAIOTCA:

1. B no3HaBaTenbHOM (MHTEIIEKTYaJIbHOM) cdepe:

* BBIICJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOIOTHYECKIX O0OBEKTOB (OTIMYUTEIBHBIX MPU3HAKOB KUBBIX
OpPraHU3MOB; KJIETOK U OPIraHU3MOB PacTeHUM, )KUBOTHBIX, TPHOOB U OaKTepuil; OpraHu3Ma 4eloBeKa;
BUJIOB, SKOCUCTEM; OUOCcdephl) U porieccoB (0OMEH BEIIECTB U MPEeBpaIeHUe SHEPTUH, TUTAHUE,
IbIXaHKe, BbIIeNIEHUE, TPAHCIIOPT BELIECTB, POCT, Pa3BUTHE, PA3MHOKEHUE, PETYIISIIH
KHU3HEACATCIILHOCTH OPTraHN3Ma; KPyroBOPOT BEIISCTB U MPEBPAIEHUE SHEPTHH B IKOCHCTEMAX ),

* IPUBEACHHUE JOKA3aTEIbCTB (ApryMEHTAIUs1) POJICTBA YEJIOBEKA C MIIEKOMUTAIOUIIMHU KUBOTHBIMU;
B3aMMOCBSI3U YEIOBEKA M OKPYKAIOIIEH CPe/Ibl; 3aBUCIMOCTH 3/I0POBbBsSI YEIIOBEKA OT COCTOSTHHSA
OKpY>KaroIen cpelibl; HEOOXOAUMOCTH 3aIUThI OKPYXKAIOIeH cpebl; COOTIOACHHS Mep MPOPUIaKTUKI
3a00JIeBaHUM, BBI3BIBAEMBIX PACTCHHUSMH, )KUBOTHBIMH, OAKTEPUSIMH, TPUOAMH U BUPYCaMH,
TpaBMaTH3Ma, crpeccoB, BUU-undexuu, BpeAHbIX MPUBBIYEK, HAPYIICHUS OCAHKH, 3pEHHUS, CITyXa,
MHQEKIMOHHBIX U MPOCTYIHBIX 3a00JIeBaHUi;

* Kiaccu(uKalus — onpeeeHue TPUHAIC)KHOCTH OMOJIOTHYECKHX O0OBEKTOB K OINpeIeIeHHON
CHUCTEMATUYECKOM rpymIe;

* 00BSCHEHHE POJIH OUOJIOTHUHN B PAKTUUYECKOM NEATENBHOCTH JIIOJICH; MECTa U POJIH YEIIOBEKa B
MIPUPOJIC; POJICTBA, OOIIIHOCTH MTPOUCXOMKIACHUS U IBOJIIONUN PACTCHUN U )KUBOTHBIX (HA IpUMEpe
COTIOCTABJICHUS OTJEIBHBIX TPYII); POJIU PA3TMYHBIX OPTAHU3MOB B KU3HU YEJIOBEKA; 3HAUCHUSI
OHMOJIOTrMYeCKOro PazHoo0pasust IyIsi COXpaHeHHs Onocdephl; MEXaHU3MOB HACIICACTBEHHOCTH U
W3MEHUYUBOCTH, IPOSIBIICHUS HACIIEACTBEHHBIX 3a00JIeBaHMIl y YelIOBEKa, BU000pa30BaHUS U
MIPUCTIOCOOJICHHOCTH;

* pa3nUYCHUE Ha TaOIMIIAX YaCTeH M OPraHOUIOB KJIETKH, OPTaHOB U CUCTEM OPTraHOB UEJIOBEKa; Ha
KHUBBIX 00BEKTaX W TaOIUIIAX OPraHOB IBETKOBOTO PACTEHUS, OPraHOB M CHCTEM OPTaHOB )KHUBOTHBIX,
pacTeHHii pa3HbIX OTJENIOB, )KUBOTHBIX OTJEIbHBIX TUIIOB U KJIACCOB; HanboJIee pacpoCTPaHEHHBIX




pacTeHuil ¥ JOMAIIHUX )KUBOTHBIX; CbeJOOHBIX U SITOBUTHIX TPHOOB; OMACHBIX AJIsl YEJIOBEKa PACTCHUNA U
KUBOTHBIX;

* CpaBHEHHUE OMOJIOTHUECKUX OOBEKTOB M MPOIECCOB, YMEHHUE JIeTIaTh BHIBOABI M YMO3AKITIOUEHHS Ha
OCHOBE CpPaBHEHUS,

* BBISIBJICHHE U3MEHUYUBOCTH OPraHU3MOB; IPUCTIOCOOIEHUIM OpraHU3MOB K Cpelie OOUTaHMSI; TUIIOB
B3aUMOJICHCTBHSI Pa3HbIX BUIOB B 9KOCUCTEME; B3aUMOCBA3€H MEX Ty 0COOEHHOCTSIMHU CTPOSHHSI KJIETOK,
TKaHEW, OpraHoB, CUCTEM OPraHOB U UX PYHKLUAMU;

* OBJIQZICHUE METO/1aMU OHMOJIOrMYECKOM HayKu: HaOII0AeHNEe U OMMCaHNe OMOJIOrHYeCKHX 0OBEKTOB U
MIPOIIECCOB; TIOCTAHOBKA OMOJIOTHYECKUX IKCIIEPUMEHTOB M OOBSICHEHHE MX PE3yJIbTaTOB.

2. B IIcCHHOCTHO-OpUEHTAIIMOHHOM cdepe:

* 3HaHHE OCHOBHBIX MTPABHJI MTOBEJICHUS B IIPUPOJIC U OCHOB 3[J0POBOTO 00pasa *KU3HU;

* aHAJIM3 ¥ OIICHKA MOCIICACTBHIA JEATSIFHOCTH YEJIOBEKA B TIPUPOJIC, BIHMSHIS (PaKTOPOB pHUCKA Ha
3JI0pPOBbE YETOBEKA.

3. B cepe Tpya0BON ACATEILHOCTH:

* 3HaHHE U COOIOACHNE MTPaBWI PabOTHI B KAOMHETE OMOJIOTHHY;

* coOMroZIeHNE TIPaBUI pabOTHI C OMOJOTUYECKUMH PUOOPAMH M HHCTpYMEHTaMU (TIpenapoBaJIbHBIE
UTJIbI, CKAJIBIIEIH, JTYIIbl, MUKPOCKOIIBI).

4. B cihepe busznyeckoil AeITEILHOCTH:

* OCBOCHHE MIPHEMOB OKa3aHHS MIEPBOM MOMOIIM MIPU OTPABICHUH SAOBUTHIMH IPHUOAMU, PACTEHUSIMH,
YKycCax >KUBOTHBIX, IPOCTYHBIX 3200JIEBaHUSX, 0’KOT'aX, 0OMOPOKEHUSX, TPAaBMaX, CIIACCHUH
YTOMAIOLIETO; PAIIMOHAIBHON OpraHu3aliy TPYAa U OTJbIXA, BRIPAIIMBAHUS U PAa3MHOKEHUS
KYJIbTYPHBIX PACTEHUN W JOMAIIIHUX KUBOTHBIX, yX0/1a 32 HUMU; NMPOBEACHUS HAOIIOICHHH 3a
COCTOSTHUEM COOCTBEHHOT'O OpraHu3Ma.

5. B acTeTnueckoii cdepe:

* OBJIQJICHUE YMEHHEM OIICHUBATH C ICTETUYCCKON TOUKH 3PEHHUsT 0O BEKTHI )KUBOU MPUPO/IBL.




OCHOBHOE COJEPKAHUE YYEBHOI'O KYPCA

buoJsiorusi. Beegenue B 0011y 10 0M0JI0THIO
9 kJaace
(68uacos, 2 yaca B He1eJII0)

Beenenue (3 uaca)
buonorus nayka o xuBoi npupoje. 3HauyeHUe OMOJOTUUECKUX 3HAHUN B COBPEMEHHOM JKU3HMU.
[Ipodeccuu, cBszannblie ¢ Ouonorueil. MeToas! nccienoBanus ouonoruu. [lonsaTue «KU3HbY.
CoBpeMeHHbIE HAayYHbIE MPEJICTABICHHSI O CYIIIHOCTH >ku3HU. CBOMCTBA )KMBOTO. YPOBHU OpPraHU3allun
JKUBOM TIPUPO/IBI.
[Hemoncmpayusu
[TopTpeThl yueHbIX, BHECHIINX 3HAYUTENbHBIN BKJIa/ B pa3BUTHE OMOIOTMYECKON HAYKU.
IlIpeomemmnsie pezyromamol
Yyawuecs donocnol 3nams:
— CBOMCTBA KHBOTO;
— METO/IbI UCCIIEIOBAHUS OMOJIOTHHY;
— 3Ha4Y€HHE OMOJIOrMYECKUX 3HAaHUN B COBPEMEHHOM JKU3HHU.
Yyawuecs donoicnvl umems npeocmasnenue:.
— 0 OnoJIoTuH, Kak HayKe O >KUBOU MPUPOJIE;
— o npodeccusix, CBI3aHHBIX ¢ OMOJIOTHEH;
— 00 ypOBHEBOW OpraHU3aIUHU KUBOW MPUPOJIBIL.

Pazgen 1. MouiekyJsipubiii ypoBenb (/0 uacos)

OO1mas XxapakTepucTHKa MOJIEKYISIPHOTO YPOBHSI Opranu3anuu xkuBoro. Coctas, cTpoeHHE U (QyHKITHH
OpPraHMYECKHX BEIIECTB, BXOAIINX B COCTaB )KMBOTO: YTIICBOIbI, JIUITH/IbI, OCIIKH, HYKJICHHOBBIC
kucnotel, AT® u gpyrue opraHu4ecKre coeIMHeHUs. bruonornueckue Katanu3atopsl. Bupycsl.
Hemoncmpavyusn

CxeMBbI CTpOeHUST MOJIEKYJI XUMUYECKUX COSTUHEHHM, OTHOCSIIINXCS K OCHOBHBIM TPYTIIIaM
OpPraHMYECKUX BEIIECTB.
Jlabopamopusle u npakmuueckue paoomul

Pacmennenne nepokcuaa Bogopoaa GepMeHTOM KaTajaa3on
IIpeomemmnoie pezynomameol .

Yuawuecs oonorcnor:

— 3HaTh COCTaB, CTPOCHUE U (PYHKIIUN OPTaHMYECKHUX BEIIECTB, BXOSAIINX B COCTAB KHBOTO;

— UMETh IEPBOHAYAIILHBIC CUCTEMATU3UPOBAHHBIC TIPEICTABICHHS O MOJICKYJISIPHOM YPOBHE
OpraHHU3aIiH KUBOTO, O BUPYCaX KaK HEKJIETOUHBIX (hOpMax JKU3HH;

— TIOJIYYUTh ONBIT UCTIOJIB30BAHUS METOIOB OMOJIOTHYECKON HAYKH U MPOBEICHUS HECIOKHBIX
OMOJIOTUYECKHIX YKCIICPUMEHTOB JIJISl U3yUEHUSI CBOMCTB OPraHUYEeCKUX BEHIeCTB U (DYHKITUH (epMEHTOB
KaK OMOJIOTHYECKUX KaTaJIH3aTOPOB.

Pazgen 2. Knerounslii ypoBeub (/4 uacos)

OO01mas XxapakTepuCcTHKa KJIETOYHOTO YPOBHS OpraHU3alluy )XKUBOT0. KieTka — CTpyKTypHAs U
GbyHKIIMOHANbHAS eIMHULA )XKU3HU. MeTo bl n3y4eHus KieTKU. OCHOBHBIE MOJIO0XKEHUS KJICTOYHON
Teopur. XUMHUYECKHIA COCTAB KJIIETKH U €0 MOCTOSTHCTBO. CTpoeHue KieTku. DyHKIINH OpraHOHI0B
kieTku. [IpokaproTsl, 3ykapruoThl. XpoMOCOMHBINH Habop kiieTkn. OOMEH BEIIECTB U MPEBpaIlEHUE
SHEPTUU — OCHOBA JKU3HEIEATSIIBHOCTH KIIETKH. DHEPTeTHICCKUI OOMEH B KJIETKE KIIETKH. A3poOHOE H
aHa’poOHoe Nbixanue. Poct, pasBuTre U )KU3HEHHBIN UK KJIeTOK. OOIIHe MOHATHS O JEIeHUU KISTKU
(MuTO3, Meii03). ABTOTPO(dBI, TETEpOTPODEI.

Hemoncmpayus

Monens kieTkr. MUKpoIpenapaTbl MUTO3a B KJIETKaX KOPEIIKOB JIyKa; XpoMOocoM. Moeiu-
anIUIMKAIUY, WITIOCTPUPYIOIIKE JAelieHne KIeToK. Paciiennenue nepokcuaa BOA0Opoa ¢ MOMOIIBIO
(EepMEHTOB, COJCPIKAIIMXCS B )KUBBIX KIIETKAX.

Jlabopamopnsie u npakmuueckue padoomaot



PaccmaTtpuBaHue KI€TOK PACTEHUM U )KUBOTHBIX 110, MUKPOCKOIIOM.

Ilpeomemmuwie pe3yromamol

Yuawuecs oonocnvizname:

— OCHOBHBIE METOIbl U3YUEHUS KIICTKU;

— 0COOEHHOCTH CTPOEHUS KJIETKH 3yKapuoT U MIPOKapHUOT;

— (yHKIIUM OPTaHOUIOB KIIETKH;

— OCHOBHBIE TIOJIOKEHUS KJIIETOYHON TEOPUH;

— XUMHUYECKHUI COCTaB KIETKH.

Yuawuecs oonscnor umems npeocmasnenue:

— 0 KJIETOYHOM YPOBHE OpraHU3allMH KUBOTO;

— 0 KJIETKE KaK CTPYKTYPHOU U ()YHKIIMOHAILHON €IUHUIIE )KU3HU;

— 00 oOMeHe BeIECTB U MPEBpaIlleHNe YJHEPTHH KaK OCHOBE JKU3HEICATETbHOCTH KIICTKH;
— 0 pOCTe, PA3BUTHH M JKU3HEHHOM ITHKJIE KIIETOK;

— 00 0COOEHHOCTSIX MUTOTHUYECKOTO JACNCHUS KIETKH.

Yuawuecs oonscnol nonyuums onvim:

— HCIIOJIb30BAHMS METO/I0B OMOJIOTUYECKON HAYKU U TIPOBEJCHUS HECIIOKHBIX OMOIOTHUECKHUX
AKCIIEPUMEHTOB JJI U3YYEHHUs KJIETOK JKUBBIX OPraHU3MOB.

Pazgen 3. OpranusmeHHbIii ypoBeHb (/3 uacos)

becnionoe u nonosoe pazMHoxkeHHe opraHu3mMoB. [lonoBeie kieTku. OmionorBopenue. MHauBnyansHoe
pa3BuUTHE Oprannu3MoB. buorenernueckuii 3aKkoH. OCHOBHBIE 3aKOHOMEPHOCTH Tepeaun
HaclieicTBeHHOU nH(popmaruu. ['eHeTnueckas HEPEePHIBHOCTD )KU3HU. 3aKOHOMEPHOCTH U3MEHYNBOCTH.
Hemoncmpayusn

Mukponpenaparsl SHLEKIETKH U CLIEPMATO30M1a dKUBOTHBIX.

Jlabopamopnsie u npakmuueckue pabomot

BeisiBieHrEe N3MEHYMBOCTH OpraHn3MoB. Ha mpumepe pacTeHuit 1 KUBOTHBIX oOuTaromux B Kypckoit
o0JacTH.

Ilpeomemmuvie pe3yromamol

Yuawuecs oonorcnol sname:

— CYIIHOCTbh OMOTE€HETHYECKOTr0 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH TIepe/laun HacleICTBEHHON HH(OpMaInH;
— 3aKOHOMEPHOCTH U3MEHYHBOCTH;

— OCHOBHBIE METOJIbI CEJIEKIINU PACTCHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB;
— 0CcOOEHHOCTH Pa3BUTHS MOJOBBIX KIIETOK.

Yuawuecs oonscnor umems npeocmasnenue:

— OpPraHM3MEHHOM YPOBHE OpraHHU3aIlH KUBOTO;

— 0 Meno3e;

— 00 0COOEHHOCTSIX MHANBUYAILHOTO Pa3BUTHS OPraHU3MOB;

— 00 0c00eHHOCTSAX OECIONIOro U MOJIOBOTO Pa3MHOXKEHHUSI OPTaHU3MOB;
— 00 OIJIOZJOTBOPEHHUH U €T0 OHOJIOTUYECKOH POJIH.

Tema 4. [TonmyasiiMOHHO-BHI0BO# YpoBeHb (8 uacog)

Bupn, ero xpurepun. Ctpykrypa Buza. [Ipoucxoxnenue BuaoB. Pa3BuTre SBOIIOIMOHHBIX
npencrasneHui. [lomynauus — snemMeHTapHas elMHUIA YBotolK. boprba 3a cyrecTBoBaHue U
€CTECTBEHHBIN 0TOOP. DKOJIOTHUS KaK HayKa. DKOJOTUYECKHE (PaKTOPHI U YCIOBUS CPEIBI.
OCHOBHBIE TOJIO)KEHUS TEOPUH IBOJIIOLNH. J[BUKYIIINE CUITBI DBOJIOIMU: HACIEACTBEHHOCTb,
M3MEHYUBOCTb, OOpH0Oa 3a CyIlIeCTBOBAaHUE, €CTECTBEHHBINH 0TOOp. IIprucnocobieHHoCTh U ee
OTHOCUTENBHOCTh. MIckyccTBeHHBIN 0TOOD. Cenekiusa. OOpa3oBaHue BHIOB — MUKPOIBOJIOIUS.
Makpo3Bostronus.
Hemoncmpayusn

['epbapuu, KOJIEKIIUN, MOJCIIH, MYJISDKA PACTEHUN U )KUBOTHBIX. JKUBBIE pacTeHUs U )KUBOTHBIE.
I'epOapuu U KOJUIEKLINH, WUTIOCTPUPYIOIINE U3MEHUYNBOCTh, HACIEICTBEHHOCTD, IIPUCTIOCOOIEHHOCTD,
pe3yabTaThl HCKYCCTBEHHOT'O 0TOOPA.
Jlabopamopuvie u npakmuueckue padomul



N3yuenne mopgonoruueckoro kputepus suaa. Ha npumepe pacteHuid ¥ )KUBOTHBIX OOUTAIOIINX B
Kypckoii obmactu.

IKcKypcuu

[TpuyrHb MHOTOOOpa3us BUAOB B IPUPO/IE.

Ilpeomemnmnoie pezyivmamat

Yuawuecs oonsrcnel 3nams:

— KPUTEPHH BUJIA U €T0 MOMYJISIHOHHYIO CTPYKTYPY;

— JKOJIOTHYeCKHe (PAKTOPHI M YCIIOBUS CPEIIbI;

— OCHOBHBIE TIOJIOkKEHUS TeopuH 3Botounu Y. [lapBuHa;
— JBWXKYIIUE CUJIBI SBOJIOLINM;

— MYTH JOCTHXEHUS OMOJIOTMYECKOTO IIporpecca.
Yuawuecs oonscrnol umems npeocmasnenue:

— O MONYJISALIMOHHO-BUJOBOM YPOBHE OpPraHU3AIMH KUBOTO;
— 0 BUJIE U €T0 CTPYKTYPE;

— O BJIMSIHUM 3KOJIOTMUECKUX YCJIOBHI Ha OPraHU3MBI;

— O IIPOUCXO0K/IEHUHU BUIOB;

— O Pa3BUTHUH BOJIIOIIMOHHBIX MPE/ICTABIICHUI;

— O CUHTETUYECKOU TeOpHH IBOJIOLINU;

— O MONYJISALIMU KaK 3JIEMEHTAPHOM €IMHHULIEC SBOIIOLINY;

— O MUKPO3BOJIIOLINH;

— 0 MEXaHMU3MaxX BUJ000pa30BaHUS;

— 0 MaKpOdBOJIIOIHNH U €€ HalpaBICHUsIX.

Yuawuecs oonocnol nonyuums onvim:

— HCIIOJIb30BAHMS METO/I0B OMOJIOTMYECKON HAYKU U TPOBEJCHUS HECIOKHBIX OMOIOrHUeCKUX
AKCIIEPUMEHTOB I U3Y4YCHUS MOP(OTOTrHIECKOro KPUTEPHS BUIOB.

Pa3nen 5. DkocucTreMHblii ypoBeHb (6 uacos)

buonenos. Dxocucrema. buoreornenos. B3anmocss3p nonyssinuii B Ouoreorenose. Llernu nuranwms.
OOMeH BelIecTB, MOTOK | MPEBPAIllEHUE SHEPTUU B OroreorieHo3e. FICKyCCTBEHHBIE OMOIIEHO3HI.
DKOJIOTHYECKasi CYyKIIECCHSI.
Hemoncmpavyusn

Komnekuu, uimocTpupyomye 5K0JI0rHuecKrie B3auMOCBI3H B OMOreolieH03ax. Mo1enu SKOCUCTEM.
®otorpadun sxocucteM Kypckoit obmactu.

IKcKypcuu

buoreorienos.

IlIpeomemmnsie pezyromamol

Yuawuecs oondrcnvr 3nams:

— KPUTEPHUH BUA U €70 NOIYJISILIUOHHYIO CTPYKTYPY;

— DKOJIOTHYECKHE (aKTOPHI U YCIOBUS CPEIbL;

— OCHOBHBIE ITOJIOKEHUS TeopuH Bomtonnn Y. /lapBuHa;
— JIBWXKYILME CUJIBI DBOJIIOLINH;

— MYTH JOCTIKEHUSI OMOJIOTUYECKOTO Mporpecca.
Yuawuecs dondxcnvl umems npedcmasnenue:

— O MONYJISILMOHHO-BUJOBOM YPOBHE OpraHU3ALMH KUBOTO;
— O BUJIE U €TI0 CTPYKTYpE;

— O BIIMSIHUM 9KOJIOTMYECKUX YCJIOBHI Ha OPTaHU3MBI;
— O IIPOUCXOXKICHUU BUIOB;

— O Pa3BUTHUH 3BOJIIOIIMOHHBIX NPEICTABICHNN;

— O CHUHTETUYECKOU TEOPUH DBOJIIOLINH;

— O NOIYJISALNHU KaK 3JIEMEHTAPHOW €JUHUIIE YBOJIIOLIVH;
— 0 MHUKPO3BOJIIOLINH;

— 0 MEXaHM3Max BHJI000pa30BaHMUs;

— O MaKpOd3BOJIIOLMU U €€ HaIllpaBIICHUSAX.



Yuawuecs oonoicnvr nonyuums onvim:
— HCHOJIb30BAHUS METO/I0B OMOJIOTMUECKONW HAyKU U MTPOBEJCHHS HECJIOKHBIX OMOJIOTHYECKUX
HKCHEPUMEHTOB JIJIsl U3Y4EHUSI MOP(OIOTUIECKOTO KPUTEPHS BUIOB.

Paznen 6.buocdepuniii ypoenn (/1 uacos)

buocdepa u ee cTpykTypa, CBOWCTBA, 3aKOHOMEPHOCTH. KpyroBopoT BelecTB 1 SHEpruu B buocdepe.
Dkosorudeckue Kpusuchl. OCHOBBI PallMOHAIBHOIO IPUPOIONOIB30BAHUS.

Bo3HuKHOBEHME U pa3BUTHE )KU3HU. B3risibl, TUIIOTE3bl U TEOPUU O MPOUCXOKACHUH kU3HU. KpaTkas
UCTOPUS Pa3BUTHS OPraHUYECKOro Mupa. JlokazarenbcTBa dBOTIOLHUH.

Hemoncmpayusn

Monenu-anmnkanun «bruocgepa u yenoBek». OkaMeHENOCTH, OTIIEYATKH, CKEJIEThI TO3BOHOUHBIX
KUBOTHBIX.

Jlabopamopmusie u npakmuueckue padomut

N3ydeHne naneoHTOJOTNYECKUX JOKA3aTENbCTB IBOJIIOLIMH.

IKcKypcuu

B xpaeBenueckuii My3el WM Ha Te0JI0rMYecKoe OOHaKEHHE.

DKCKypcHs Ha MeJoBbIe TophI B ¢. JlenuHoBka, ['mymkoBckoro paitona Kypckoii o61acTu.

Ilpeomemmnuvie pe3yromamul
Yuawuecs dondxxcnvl 3nams:
— OCHOBHbIE TUIIOTE3bl BOSHUKHOBEHUS KU3HU Ha 3eMIIE;
— 0CcO00GHHOCTH aHTPOMOTEHHOTO BO3/IEHCTBHIE HAa Onochepy;
— OCHOBBI PallMOHAJILHOTO MPUPOIOTIOIb30BAHMS;
— OCHOBHBIE 3TaIbl Pa3BUTHUS KU3HU HA 3eMIIe.
Yuawuecs oonoicnvt umems npedcmasnenue.
— 0 6uochepHOM ypOBHE OpraHU3aLUHU )KUBOTO;
— 0 cpenoobpasyrouieil 1esaTeIbHOCTH OPraHu3MOB;
— 0 B3aMMOCBSI3H JKUBOTO M HEXKHUBOTO B Onocdepe;
— 0 KpYroBOpOTE BelIecTB B brocdepe;
— 00 »BorOIIMH OHOChepHI;
— 00 9KOJIOTHYECKUX KPU3HCAX;
— 0 Pa3BUTHH MPEJCTABICHUHA O MMPOUCXOKACHNH KU3HU H COBPEMEHHOM COCTOSTHUH MIPOOIIEMBI;
— 0 JIOKa3aTeNbCTBAX SBOJIOIINH;
— 0 3HAYCHHUH OMOJIOTUYECKHUX HAYK B PEIICHUH MTPOOIEM palliOHAILHOTO IPUPOAOIOIH30BAHNS,
3aIUTHI 3I0POBBS JIIO/IEH B YCIOBHIX OBICTPOr0 M3MEHEHHUS SKOJIOTMYECKOTO KauecTBa OKPY KarolIeit
Cpenpl.
Yuawuecs oonscner demoncmpuposame:
— 3HaHUE OCHOB YKOJIOTHUECKOW TPAaMOTHOCTH — OIIEHUBATh MOCIIEICTBUS ICATEIILHOCTH YEeJIOBEKa B
MPHUPOJIE U BIHsSIHUE (PAKTOPOB PUCKA HA 3I0POBbE YEIOBEKA; BEIOUPATH 1I€TIEBBIE U CMBICTIOBBIE
YCTAHOBKH B CBOMIX JICHCTBHSIX M IMOCTYIKAX MO OTHOIIEHHIO K KUBOW MPUPO/IC, 3T0POBBIO CBOEMY U
OKpY’KaloIINX; OCO3HABATh HEOOXOJUMOCTb JEHCTBUM 110 COXpaHEHUIO OMOPa3HOO0pa3ns U MPUPOIHBIX
MECTOOOUTAHUN BUJIOB PACTEHUM U KUBOTHBIX.

Memanpeomemnbvie pe3yiomamot.

Yuawuecs dondxcnvt ymemn:

— ONpPENENATh MOHATHS, POpMHUpPyEMbIE B IPOLECCE U3YUEHHSI TEMBI;

— KJ1acCU(UIMPOBATh U CAMOCTOSITENILHO BBIOMPATh KPUTEPUH JUTsI KIIACCHU(PHUKAIINY;

— CaMOCTOSTEIBHO (HOPMYIIUPOBATH MPOOIEMBI UCCIIEOBAHUS U COCTABIISATH MOATAMHYIO CTPYKTYPY
Oy/ayIIero caMoCTOSITEIbHOI'O UCCIIEI0BAHNUS;

— TIPH BBIMIOJIHEHUH JIAOOPATOPHBIX U MPAKTUYECKUX pabOT BHIOMPATh ONTUMAJIbHBIE CITIOCOOBI ACHCTBUIA
B PaMKax MpeIIOKEHHBIX YCIOBUHM U TpeOOBaHHI U COOTHOCUTH CBOM JICHCTBUS C TNIAHUPYEMBIMU
pe3yibTaTtamy;

— (hopMyIHPOBATH BHIBOBI;

— yCTaHaBJIMBATh IPUUYNHHO-CIICCTBEHHBIE CBSI3U MEXKIY COOBITUSMH, SIBICHUSIMU;

— MPUMEHATh MOJIETH U CXEMBI JIJIs peIIeHHsI YUeOHbIX U M03HABATEIbHBIX 3a/1a4;



— BJIAJIETh IPUEMAMU CMBICIIOBOTO YTEHMsI, COCTABIIATh TE3UCHI U IUIAH-KOHCIIEKTHI 110 pe3ybTaTaM
YTEHHUS,

— OpraHu30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO AESTEIBHOCTD C YUUTEIEM U
CBEPCTHHUKAMUY;

— HCIIOJIb30BaTh HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH NP MOJATOTOBKE COOOIIEHUH,
MYJIbTUMEAUNHBIX IIPE3CHTALINN;

— JIEMOHCTPUPOBATh KOJIOIMYECKOE MBIIUICHUE U IPUMEHSTh €T0 B IOBCEHEBHOM )KU3HU.

Jluunocmmuuie pezyromamot 00yuenus
Yyawuecs donorcror.

— WCIBITBIBATh YYBCTBO FOPAOCTH 33 POCCUHCKYIO OMOJIOTHUECKYIO HAYKY;

— OCO3HaBaTh, KaKWe TMOCIHEACTBHS IJS OKpPYXKAIOMEH Cpelbl MOXET HMETh pa3pylIUTelbHas
JCSTSIIBHOCTh YEJIOBEKA W IPOSIBIATH TOTOBHOCTh K CAMOCTOSITCIIBHBIM TOCTYITKAM W JCHCTBUSAM Ha
051aro MpPUPOIBI;

— YMETh PCaIM30BBIBATH TCOPETHUCCKHE MTO3HAHUS B TIOBCETHEBHOM JKU3HU;

— MOHUMATh 3HaUCHUE O0yUYCHHUs JIIsl IOBCETHEBHOM KU3HU U OCO3HAHHOTO BBIOOpa Mpodeccu;

— MPHU3HABATh MPaBO Ka)/J10ro Ha COOCTBEHHOE MHEHHUE;

— YMETh OTCTauBaTh CBOIO TOUKY 3PCHHS,

— KPUTHUYHO OTHOCHUTHCS K CBOUM MOCTYIKaM, HECTH OTBETCTBEHHOCTb 3@ MX MOCIIEACTBHUS.

Pe3epB Bpemenu — 3 yaca

YyeOHo-TEMaTHYECCKH IJIAH

Ne|Tema. Komnuectso
KonmuectBo yacos.|JIJaGopaTopHbIX paboT.  |DKCKYpCHIA.

1 |BeeneHnue. 3 0
2 |MonekynspHbIld YPOBEHB. 10 1
3 |KneTouHslif ypOBEHb. 14 1
4 |OpraHu3MeHHbIA YPOBEHbD. 13 1
5 |[TormynsImoHHO-BUI0BON YPOBEHb. 8 2 1
6 |DKOCUCTEeMHBIN YPOBCHb. 6 0 1
7 |buocdepHsbIil ypOBEHb. 11 1

Peseps. 3

Htoro 3a rox. 68 6 3

TemaTHKa NMPOEKTHOM AeATEJBLHOCTH 00y4AKOIIUXCH:
Kietkn yOuiIsl ¥ UIMMYHHUTET
JlexapctBo ot CIIN/a.
[TpoTuBOBHpPYCHBIC BAKIIMHbI
buotexHoorus 1 nosydyeHue NpenapaToB A JUATHOCTUKH U JIEUEHUS PA3IMYHBIX BUPYCHBIX
3a0oneBaHui, B T.4. ¥ ipotuB Bupyca CIIM/la B mpOMBINIIIEHHBIX MacIITa0ax.
KommnekcHoe mpuMeHeHne apceHasna CpecTB B 00prOe ¢ BUPYCHBIMU 3200JIE€BaHUSMH.
AHTUTEHBI — BEIIECTB.

el NS

o o




IVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YUYEBHOI'O IPEJIMETA, KYPCA
B pe3yabTare 00yueHusi 6mosiornu B 9 kJjiacce BbIIIYCKHUK HAYYHMTCS

BellTyCKHUK Hay4uTCS:

* XapaKkTepru30BaTh 00IIHEe OMOIOrHIeCKre 3aKOHOMEPHOCTH, MX TPAKTUIECKYIO 3HAYNMOCTb;

* IPUMEHATh  METOJbl  OMONOTMYECKOW HAyKu Mg M3YYeHHS OOMMX  OMOJOTHYECKHX
3aKOHOMEPHOCTEW: HAaOII0JaTh M ONHCHIBATH KJIIETKM HA TOTOBBIX MHUKpOIpEnapaTax, SKOCHCTEMBI CBOECH
MECTHOCTH;

* HCTIOJIH30BATh COCTABJISIONIME TMPOSKTHOW M HCCIEIOBATEIBCKON JEATENBHOCTH IO HW3YUEHHIO
00X OMOJIOTHYECKHX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX JKUBOU MPUPOJE; MPUBOANTH JOKA3aTEIbCTBA
HEOOXOJMMOCTH 3alIUTBl OKPYKAIOMIEW CpeIbl; BBIICIATh OTIMYUTEIbHBIC TPH3HAKU JKUBBIX
OpPTraHU3MOB; CYILIECTBEHHBIE IPU3HAKHA OMOJIOTHYECKHX CUCTEM U OMOJIOTMYECKUX MPOLIECCOB;

* ODUEHTHPOBAThCSI B CHCTEME II03HABATEJIBHBIX IICHHOCTEW: OIEHHBATh WHPOPMAIHIO O
JeSITETLHOCTH YeJIOBEKa B TIPUPOJIE, TIOTYIaeMYIO U3 Pa3HBIX UCTOUHUKOB;

* aHAJIM3UPOBATH M OIICHUBAThH MOCIICICTBUS JICATSILHOCTH YEJIOBEKA B IPUPO/IE.

Boinycknuk noyuum 603mMo0M4cHOCHb HAYUUMbCA:

* 6b108UCAMb 2UNOME3bL O BO3ZMONCHLIX NOCAEOCMBUAX OesIMeIbHOCMU Yel08eKa 6 IKOCUCEMAX U
buocgepe;

* APeYMEHMuUpos8ams C80I0 MOUKY 3peHusi 8 Xo0e OUCKYCCUU N0 00CYHCOeHU 2100aTbHbIX
IKONO2UHECKUX NPOOIEM.



MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOT'O
MPOLIECCA

B kaxxmoi#t mkone 10mKeH ObITh KaOMHET OMOJIOTHH, OCHAIIEHHBIN ¢ Y4ETOM COBPEMEHHBIX TPEOOBAaHUH K
ero ohopMIIEHUIO M PO B yueOHOM mporiecce. KaOuHeT Ouonoruu BKIIOYaeT o0opyaoBaHue, paboumne
MecTa JUIS YYalluXcs W YYHTENs, TEXHUYECKHEe W MYJIbTHMEIUNHBIC CPEJICTBA O0yUYCHUS, KOMITBIOTED,
yCTpOICTBa I XpaHEeHUs y4eOHOTo 000pyI0BaHuSI.

O6opynoBanne KaOWHETa KIACCH(PUIMPYIOT MO YacTOTE€ €r0 HMCIIONB30BaHHUA, paszeiaM Kypca,
BUJAM TocoOwmii. YueOHoe 000pyaoBaHHWE MO OMOJOTHHU JOJDKHO BKJIIOYATH: HATypalbHbIe OOBEKTHI
(KkMBble W TpenapupoBaHHbIE PACTEHHs] W JKUBOTHBIE, WX 4YacTH, OPTaHbl, BJIaXXHbIE IpernapaThl,
MUKpOTIpEnaparbl, CKEeIeThl W WX YacTH, KOJUIEKIMH, Tepbapuu); NpuOOpsl U J1abopaTOpHOE
obopynoBaHue (ONTHYECKHE NPUOOPHI, MPUOOPHI TO (U3HOJOTHH, TOCyAa W TMPUHAJICKHOCTH),
CpeIICTBA Ha MEYaTHOW OCHOBE (JIEMOHCTPAIIMOHHBIC MEYaTHBIE TAOMUIIBI, AUIAKTUYCCKUN MaTepuan);
MYJSDKH U Mozenu (0O0bEMHBIC, pelbedHbIC, MOACIH-ANIUIMKAIINN); YKPaHHO-3BYKO- BBIE CPEICTBA
o0y4yeHus (KMHO- M BUACO(MWIBMBI, TPaHCHApPAHTHI, TUAIO3UTHBBI-CIAAbI, TaOMHLbI-QoINN), B TOM
quclie MocoOrs Ha HOBBIX MH(POPMAIIMOHHBIX HOCUTENAX (KOMIAKT-AUCKU, KOMIBIOTEPHBIE TPOTPAMMBI,
JJIEKTPOHHBIE IIOCOOMS U IIp.); TEXHUYECKHE CPEACTBA OOY4YEHMsI — MPOEKLHOHHYIO anmnaparypy
(muarpoeKTopsl, TpadOMPOEKTOPHI, STUIPOSKTOPHI, BUAEOMATHUTO(POHBI, MyIbTUMEIUHHBIE TPOSKTOPHI,
KOMIBIOTEPHl U TP.); y4eOHO-METOAMUYECKYIO JUTEpATypy A YUUTENs W ydalmuxcs (ONpeaeiuTeNH,
CIpaBOYHbBIC MaTepuaibl, 00yJaroIye 3a1aHus, KOHTPOJIbHO-TUATHOCTUYECKHE TECTHI U JIp.).

Crieniuuka Kypca OHOIOTHH TPEOYET UCIIOIH30BAHMS 000PYIOBAHUS TSI O3HAKOMIICHHS YIAIUXCS C
JKUBOW TIPHPOAOH, METOoJAaMH OHOJIOTMYEeCKOW Hayku. [losTomMy mabopaTOpHBIM HHCTPYMEHTApH,
o0opyaoBaHue IS MPOBEIEHUS HAOIIOACHUH W TIOCTAHOBKU OMBITOB, COOTBETCTBYIOIINE MHCTPYKIHH
JOJKHBI 0053aTeNbHO MPUCYTCTBOBATh B KaOMHETE OMOTIOTHH.

Hamypanvnvle 06vexmvl — crniennuieckuil Ui mporecca o0ydeHuss OMoioruu Buj 000py10BaHus,
cinyXamuii o0BEKTOM HaOMIOJEHUN TpU TOCTAHOBKE M JAEMOHCTpPALMU OMBITOB, MPOBEACHUU
nabopaTopHbIX paboT. B 3aBucMMOCTH OT menedl W copep)kaHus ydeOHOro marepuana ydeOHoe
o0opynoBaHue JOHKHO 00eCIeYnBaTh IeATEIbHOCTh YUAIIUXCS KaK PepOTyKTUBHOTO, TaK U MOMCKOBO-
WCCIIEIOBATENILCKOTO W HCCIIEOBATENILCKOTO XapakTepa, CIocoO0CTBOBaTh Oonee 3ddexkTuBHOMY
YCBOGHUIO 3HAHMI, (POPMUPOBAHUIO UCCIIEAOBATEIHCKUX YMEHUN U Pa3BUTHIO HHTEpeca K OMOJIOTHH.

B kabunere OHMONOTHH CIIEAYET COIEPKATh Jicusble 0ObEeKmbl, KOTOPHIE MOXHO HCIIONB30BaTh B
KauecTBE JEMOHCTPAllMOHHOTO U pa3JaTOYHOro MaTrepuana, HeoOXOIMMOro [isi TMPOBEICHHUs Ha-
OJIFOJICHUH W TIOCTAHOBKH TPOCTEHINNX OMBITOB. JKWBBIE OOBEKTHI JODKHBI OBITh HENPHUXOTIMBBIMUA B
COJIEp)KaHUU U YXOJE, YCJIOBHUS COJEp)KaHUS — OTBEeYaTh TPEOOBAHUSAM TEXHUKH O€30MaCHOCTU H
CaHUTAPHO-TUTHCHWICCKUM HopMmaM. [Ipu mombope KOMHATHBIX PACTCHHM CIEAYeT HCXOJIUTh U3
BO3MOXXHOCTH WX HCTOJb30BaHUS HA YpPOKax M BO BHEKJIACCHON paboTe, a Takke B OQOPMIICHHH
WHTEphEpa.

W3 XKUBOTHBIX PEKOMEHIYETCS COAEpXKaTh MPOCTEHUINUX, THUAP, MOKACBBIX UYEpBEH, MOJUIFOCKOB
(IpyAOBUKH, CIW3HM), MEJIKHX PakooOpa3HbIX (IadHHMH, UKIIONGI), MymeK-apo3odmi. XKemaTeabHO
HarJIHbIe MOCOOUs, B TOM YHCJE JKHBBIE OOBEKTHI, HCIOJIB30BAaTh HE TOIBKO JUISI WILTIOCTPAINH
y4eOHOro MaTepuaa, Ho U JJisl J0Ka3aTeJIbCTBA MPAaBUILHOCTH HAyYHBIX PACCYKICHUM.

Lenecoobpa3Ho  MCHONb30BaHUE IU(PPOBOIO  MHUKPOCKONA, KOTOPBIM  MO3BOJISET  HM3y4aThb
UCCJIEyeMblil MUKpPOOOBEKT TpyIIe YYEHUKOB OJHOBPEMEHHO, JIEMOHCTPUPOBATh H300pakKeHUs
MHUKPOOOBEKTOB Ha dKpaHe, U3y4aTb OOBEKT B TUHAMHUKE.

Jlemoncmpayuonnvie madbauyvl Ha MEYaATHOM OCHOBE — HamOoJee paclpocTpaHEHHOE U JOCTYITHOE
yuebHoe oOopynoBanue. OHHU He TpeOYIOT Ui MCIOJIB30BAHMS CIOXKHBIX IMPHUCIIOCOOJICHUH, HECYT
aJanTUPOBAHHYIO JISl yYaIIUXCs HAYYHYI0 HH(DOpMAIIHIO.

OcHoBHast guaakTHueckas (QyHKIUS Y4eOHbIX OHMONOTHYECKHX Modeiell — JI@MOHCTpAIUs
CTPYKTYPBI, CYIIIECTBEHHBIX CBOWMCTB, CBS3€H M B3aWMMOOTHOIICHUN OWOJOTHYECKUX CHUCTEM. Y4eOHOe
Moldenuposeanue — OJUH U3 METOAOB TO3HaHUSA. B Kypce OMOIIOTMU MOJEIMPOBAHUE IPOLIECCOB U
SIBJIGHUH TI03BOJISIET IOCTUYb CYIIHOCTb, CTPYKTYPY U3y4aeMOT0, BBIJICIUTH TJIABHOE.

JlMakTH4ecKoe Ha3HAYCHUE IKPAHHO-36VKO8bIX CPEACTB MO Ouojoruu — (OPMHpPOBAHUE
CHEIHAIbHBIX OMOJOTHYEeCKUX MOHATHIA. C MOMOIIBIO SKPaHHBIX CPEACTB MOXKHO MOKa3aTh COBPEMEHHBIE
METOJIbl HAYYHOTO MCCIIEOBAaHUS, JOCTIKCHHUS HAYKH, JEMOHCTPHPOBATH OMOJOTHUYECKUE TPOIECCHl H
SBJIGHUS, KOTOpbIE HENb3sl HaAONIOaTh HEMOCpenCTBeHHO. Hapsany ¢ ucnosib3oBaHHEM YueOHBIX
KMHO(QHUIBMOB B TIporiecce OOy4deHHs1 OHMOJNIOTHHU IIeNIecO00pa3HO HCIOJIb30BaTh BHICOMArHUTO(POH H



DVD, nns KOTOpBIX cO37aHbl (PUIBMBI HAa OCHOBE JIYYIIMX Y4e€OHBIX (DUIBMOB TMPOLUIBIX JIET.
Hcnonb3oBanue BUIeO()parMeHTOB, aHUMAlUH, TUHAMUYECKUX MOJeJel MO3BOJsIEeT clenaTh y4eOHbIN
nporiecc 6ojee pa3sHOOOPa3HBIM, TOOUTHCS JTYUIIETO YCBOGHHUS y4eOHOro MaTepuraa, IPUBUTh HHTEPEC K
ouosioruu.

[lo pasnuuHplM TemMaMm Kypca OMOJOTHMHM CJENyeT HCHOIb30BaTh mpancnapaumsl. llo cBoum
JIUIAKTUYECKUM (DYHKLUSAM TpaHCHapaHThl (IpaBuUibHEE: TaOaHMLbI-ponnn) aHadoruyHbl TabiMLaM Ha
MeYaTHON OCHOBE 3IMHU30JUUYECKOI0 UCIIOIb30BaHUS.

BaxubiMu cpeactBamMu 0o0y4yeHHsT OHMOJOTMM B IIOCJIEAHEE BpEMsl CTAHOBATCS pPa3HOOOpa3HbIe
9/1eKMPOHHbIE NOCOOUS, KOMIIBIOTEPHBIE 00yUaIOIINe U KOHTPOJIUPYIOIIKE IPOrPaMMBI.

Mynvmumeouanpoexyuss — HOBas Pa3BUBAIOIIASCS TEXHOJIOTUS. DTO COOMpATENbHOE Ha3BaHHUE IS
BCEX THUIIOB MPOEKTOPOB, padoTarommx OT IuppoBoro curHaia. OHH 001a1af0T XOPOIIUMU TEXHUYE-
CKUMH XapaKTEePUCTHKAMH U JOMOJHUTEIbHBIMH BO3MOKHOCTSIMHU, TAKUMH KaK TEXHOJIOTHS MAaTpPHULIBI,
uH(ppaKkpacHbIi MyNIbT U T. 1.

B pamkax qucTaHIIMOHHOTO 00y4eHHsI OO0JIBIIIOE MECTO JOJKHO OTBOAMTHCS AJIEKTPOHHBIM MOCOOUSM,
KOTOpBIE€ MO3BOJSIOT 00ECTEYUTh MPOTPAaMMHUPOBAHHOE YIPABIEHUE IpollecCOM OOydeHHs OHOJIOTHH,
KOHKPETU3UPOBATh y4eOHBI MaTepua, CUCTEMAaTU3UPOBATh M 3aKPEIUIATh 3HAHUS M YMEHHSI yJaluxcs,
KOHTPOJIMPOBATh MX YCBOCHUE B XOJE ypOKa U IO OKOHYAHUM H3YyUEHHs TeMbl, Kypca. DJIEKTPOHHbIE
ocoOUsl AaI0T BO3MOKHOCTh 00ECIIEUUTh CAMOCTOSITEIbHOCTh YYAIIMXCsl B U3YYEHUH HOBOT'O MaTepua-
Ja, B paboTe € TEKCTOM, PAacKphIBAIOIIMM OCHOBHOE COJEp)KaHUE IpeIMeTa, OBJIAAETh CUCTEMOM
00111e0MOIOrMYECKUX TOHATHH, OOYYHTh HIKOJBHUKOB PELICHUIO LUTOJIOIMYECKUX, T€HETHYECKHUX,
HBOJIIOLIMOHHBIX U 3KOJOIMYECKUX 3ajay, OLICHUTh CBOH YPOBEHb OHOJOIMYECKOW NOJArOTOBKH IIO
KOHKPETHOH MpobJieMe Ha JaHHBIA MOMEHT BPEMEHHU. YUaluecss MOTYT MPONUTH TPEHUHT B BBHIIIOJHEHUU
pa3MUHBIX THUIIOB 3aJaHUM, KOTOpPbIE MCIOJB3YIOTCA M MTOTOBOIO KOHTpPOJIA 3HAaHUM Ha
TPaJMLMOHHBIX BBIIYCKHBIX 3K3aMeHax, Ha EI'D. HMcnonp3oBaHue CpencTB MyJIbTUMEAUANPOEKIUU
MO3BOJIMT WIIIOCTPUPOBATh OMOJIOTMYECKUH MPOLECC WU SBJIEHHE, IMPOBECTH ABTOMATU3UPOBAHHBIN
KOHTPOJIb 3HAHUH IO ONpeAETEHHOM MpobiieMe U 10 KypCy B LEJIOM, IPUMEHUTH 0CO0bIe (POPMBI 1o1aun
UHpOpPMALUY, JOCTYIHON JaHHOMY YYEHMKY, TIpYIIE YYaluXcs, BBICTPOMTh WHIMBHIYaJIbHYIO
TPAeKTOPUIO OOYYEHMS, CAMOCTOSATEIBHOTO IOMCKA OHOJOTHMYECKOW WHGPOPMALUMU B Pa3TUYHBIX
UCTOYHUKAX (CIpaBOYHMKAX, HAYYHO-TIONYJSIPHBIX M3JAHUAX, KOMIIBIOTEPHBIX 0a3zax, HHTEpHET-

pecypcax).

Ucnonp3oBanne TCO Ha ypokax perjJaMeHTHUPYETCs THTHEHHYECKUMH HOpMaTHBaMH. Tak,
NPOJIOJDKUTEIBHOCTh JIEMOHCTPAIMU 3KPAHHBIX CPEJICTB OOYyYeHHS HAa YPOKE HE JOJDKHA IPEBBIINIATH
20—30 MuH, a B TEYCHHE HEJICIH TAaKUX YPOKOB MOXET OBITh HE O0Jiee MIeCTH.

Kaxnoe cpenctBo oOyueHHs oONafaeT ONpeneNéHHBIMH BO3MOXKHOCTSMH M JIOTIONHSET JpYrue
CpEeACTBa, HE 3aMEHsAs UX MOJIHOCTHIO. Ilo3ToMy Ienecoo0pa3HO KOMIUIEKCHOE HCIOJIb30BaHUE CPENICTB
00y4eHUsI, COUYeTaHWEe KOTOPBIX YCHJIMBAET BCECTOPOHHEE BO3/CHCTBHE HA YJaIIUXCs, CIIOCOOCTBYET
CO3JIaHUIO MPOOJIEMHON CUTYAIlMH U MCCIIEIOBATEIHLCKOMY TIOUCKY €€ pelIeHHUs, pa3BUTHIO YMCTBEHHON
JEATEIFHOCTH YYaIluXCsl, CAMOCTOSATEIILHOCTH, BRIPa0OTKE HEOOXOANMBIX YMEHUH M HABBIKOB.

Y4eOHO-MeToIn4YeCcKoe oOecreueHrue yaeOHOTo Ipoliecca MpeaycMaTpuBaeT uemonb3oBanne Y MK
(yueOHO-METOAMYECKUX KOMILJIEKCTOB) 10 OMoIoruu ¢ 5 1mo 9 kimacc.

» [Ilaceunuk B. B. buonorus. bakrepun, rpu6sl, pacrenus. 5 kinacc: yueonuk. — M.: JIpoda, moboe
n3nanue nocie 2012 r.

. [Naceunuk B. B. buonorus. bakrepuu, rpudsl, pacTeHus.
Skinacc: pabouas Terpags. — M.: [lpoda, moboe nznanue nocne 2012 r.
. [laceunuk B. B. buonorus. bakrepun, rpu0sl, pacTeHus.

Sknacc: meTogudeckoe mocooue. — M.: [Ipoda, nmrob6oe uznanue mocie 2012 r.

[Naceunuk B. B. buonorus. MHorooOpa3ne NOKpbITOCEMEHHBIX pacTeHul. 6 Kinacc: yueOHUK. — M.:
Hpoda, mobdoe nznanue nocie 2012 r.

[Taceunuk B. B. buonorus. MHOrooOpasue moKpbeITOCEMEHHBIX paCTEHUH. 6 Kitacc: pabouas TeTpaib.
— M.: JIpoda, mroboe nznanue nocie 2012 r.
» T[laceynuk B. B. buonorus. MHOroo0pasue mokpbITOCEMEHHBIX PACTCHHUH. 6 KJIacC: METOIMYECKOE
nocobue. — M.: [Ipocda, moboe nznanue mocne 2012 r.
. Jlatromma B. B., lllankun B. A. buonorns. JKusoTtHbIe.
Txnace: yueoHuk. — M.: JIpoda, mroboe nznanue nocie 2012 r.



» JlatromuH B. B., JlamexoBa E.A. )KuBotHsbIe. 7 kinacc: paboyas rerpaab. — M.: [Ipoda, mobdoe
n3nanue mnocie 2012 r.
. JlaTrommn B. B., JlamexoBa E.A. buonorus. J)Kusorusle.
Txnace: meToguueckoe mocooue. — M.: [Ipoda, nrob6oe uznanue nocie 2012 r.
» Konecos /. B., Mam P. [I., bensieB U. H. buonorus. Yenosek. 8 knacc: yaueOnuk. — M.: [Ipoda,
mo6oe nznanue nocie 2012 r.

Konecos JI. B., Mam P. /1., bensies W. H. buonorus. Yenosek. 8 kinacc: paboyas rerpags. — M.:
Hpoda, modoe nznanue nociue 2012 r.
» Komecos /I. B., Mam P. JI., bensieB U. H. buonorus. Uenosek. § Kiracc: METOIUIECKOE TOCOOHE. —
M.: Ipoda, moboe uznanue nocie 2012 r.
» Kamenckuii A. A., Kpukcynos E. A., [laceunuk B. B., [lIsenios I'. I'. buosnorus. Beeaenue B o0mryro
6uosoruto. 9 knacc: yueOHuk. — M.: [lpoda, 1ro6oe nznanue nocie 2012 r.
» Kamenckuii A. A., Kpukcynos E. A., [laceunuk B. B., l1Isenos I'. I'. buonorus. Beeaenue B 00mryro
6uosoruto. 9 xinacc: pabouas terpaab. — M.: [Ipoda, 1ro6oe uznanue nocue 2012 r.
» Kamenckuii A. A., Kpukcynos E. A., [laceunuk B. B., llIseros I'. I'. buosnorus. Beexenue B o0uryro
Ouosoruto. 9 kinacc: meronuueckoe nocobue. — M.: JIpoda, moboe usnanue nocie 2012 r.
» buonorus. Paboune nporpammbl. 5—9 kimaccel. — M.: Jlpoda, nroboe u3gaHue.

 XKypun A. A., Usanosa T. B., PeokakoB M. B. YueOnbie mnans! mkon Poccun / mog pen. M. B.
PerxakoBa. — M., Jlpoda, 2012.

YueOHo-MeTOAM4YECKOEe oDecnevyeHre Y4eOHOro mpomecca nmpeaycMaTpuBaeT MCNOJIb30BaHUE
YMK (y4eOHO-MeToANYeCKHX KOMILJIEKCTOB) N0 Ouostorum s 9 kiacca:.
o Kamenckuui A. A. Kpuxcynos E. A., Ilaceunux B. B., IlIseyos I'. I'. Buonocus. Beeoenue 6 06wyio
ouonoeuro. 9 knacc. Yueonux / M.: [lpogha, ¢ 2012
o Kamenckuii A. A. Kpuxcynos E. A., [laceunux B. B., [llseyos I'". I". Buonozus. Beeoenue  oouyio
ouonoeuro. 9 knacc. Pabouas mempaow / M.: Jlpogpa, ¢ 2012
o Kamenckuii A. A. Kpuxcynos E. A., I[laceunux B. B., [llgeyos I. I". Buonozus. Beedenue 6 oo6uyio
ouonoeuro. 9 knacc. Memoouueckoe nocooue / M.: JIpogha, ¢ 2012
«  buonorus. Paboune nporpammsl. 5—9 knaccel. — M.: [Ipoda, moboe uznanue.
«  JKypun A. A., Heanosa T. B., Pviocakoe M.B. Yuebnbie tuiansl mkon Poccuu / mog pen. M. B.
ProxakoBa. — M., JIpoda, 2012.

HopMaTuBHBIE TOKYMEHTHI

1.Konuenmus ®I'OC OOO, nox pen. A.M.Konnakosa, A.A.Ky3nenosa.-M.:IIpocsemenne,2008.
2. ®yHIaMeHTaIbHOE SAPO coAepkaHus odiero oopazoanus, moa pen. B.B.Koznoga,
A.M.Konpnakosa.-M.:IIpocsemenue,2009.

3. A Jannmtok. KoHnenuust 1yXOBHO-HPaBCTBEHHOI'O Pa3BUTHS U BOCIIMTAHUS JTMYHOCTH
rpaxaanuHa Poccun.

4. IlpumepHast ocHOBHasi oOpazoBatenbHas mporpamma OV, coct. E.C.CaBuHOB.

5. IIpuka3z MunoOpazoBanuss PO ot 5 mapra 2004 r. Nel1089 «O06 yTBepx)aeHNH (eaepaTbHOTO
KOMITOHEHTA TOCY/IapPCTBEHHBIX CTAHAaPTOB HAYAJILHOTO OOIIET0, OCHOBHOTO M CPEIHETO
(mosHOTO) 00IIIET0 00pa30BaAHUMY.



NEPEYEHb YYEBHO-METOJUYECKHUX CPEACTB OBYYEHMUAA

JONIOJIHUTEJIbHA JUTEparypa A YIUTCI.

buomorusa. 6-9 kmaccel. Temarmueckme 3auersl/Coct.: I'. C. Kammuosa, A. H. Msarkosa, B. 3.
PesnnkoBa. M.: O6pa3oBanue s Bcex, 2005;

bopucoa JI.B. Tematuueckoe U TMOypoyHOE IUIAHHPOBaHHE MO OWONOTMH K Y4eOHUKY
C.I''MamonToBa, B.b.3axapoBa, H.1.Conuna «buosorus. O0uue 3aKOHOMEPHOCTH. 9 Kiacc». M.:
Ok3amen, 2006.

JloBkoBa T.A., Conun H.U. meronnueckoe mnocobue k yueOHuky Conuna «buonorusa. OOuue
3akoHOMepHOCTH. 9 kiace». M.: Ipoda, 2007,

Hukumos B. N. CipaBounuk nikonbHUKa 1o 6uonoruu: 6-9 kinaccsl. M.: poda, 2006;

Huxumos B. U., Tepemo A. B. lugaktuueckuii Mmatepuan mo 3oosoruu: [locodue mis yaurenein
ouonorun. M.: PAVYB - lluranens, 2006;

Huxumos B. U., Kocopykosa JI. A. boranuka. [lunaktuueckuii marepuan: [locobue mis yuurenei
ouonorun u yyammxcs. M.: PAYD - Unekca, 2008;

Peiimepc H. @. Kpatkuii cioBaps 6mosornueckux tepMuHoB: Ku. mis yuutens. M.: [Ipocsemenue,
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KaﬂeﬂllapHO'TeMaTI/I‘leCKoe IJIAHUPOBAHUE

Ha 2021/2022 y4edublii rox

IIpeamet buoJiorust
Knace__ 9
YMK « buoJsorus «Beepenue B 001myro 0uoaorui. 9 kiaace» B.B.Ilaceunnk
Ne Hdara Tun Heanb OcHoBHBIE Bup yueOnoit IInanupyemsie pe3ybTaThbl 00ydeHUS Oo6opynoBanue | J1/3
eATeJILHOCTH
Tema ypoka ypoka BONPOCHI A IpeameTnbIe MertanpeaveTnbie | JIMuHOCTHBIE
coJep:KaHus
Beenenune - 3 yaca
Buonorus — Buonorus — Omnpenenstor NoHATHS, naBaTh onpeneieHue | P: ymeHue [To3HaBaTens-
HayKa 0 HayKa 0 )KUBOIi (bopMupyemble B X0/ TEPMHUHAM; OIPE/ICIISTh LEelb HbIIl HHTEpEC K
KUBOU OpUPOJIE. U3Y4YEHUS] TEMBIL: TICpEINCILATE HAPCTBA | yhoka u cTaBUTH €CTECTBEHHBIM
’KHUBOMW MPUPO/IBI;
pupose 3HaueHue «OUOJIOTHSI», 3aj1a4y, Haykam. [To-
5 mddepeHInpOBaHHBIE 6
HOJIOTHYECKUX «MHKOJIOTHS, W uHTerpHpoBannpe | HCOOXOMMMBIE UL | HUMAHHE MHO-
3HaHUiI B «Opuonorus», Guonoruueckue Hayku;| ©€ AOCTHKCHHS. rooOpasust u
COBPEMEHHOMN «aIbrOJIOTHS, ypoBHH opranmsauun | 11: ymeHue €IUHCTBA JKUBOH
KU3HH. «naxe000TaHUKaY, KHMBOW MaTe€pUH paboTath ¢ HPUPOIBEI HA
[Ipodeccun, «TEHETUKaY, XapaKTEpU30BaTh pa3Iu4YHBIMU OCHOBAaHUHU
CBSI3aHHBIC C «Onodusmkay, YPOB-HI OPraHUSalNN | yoroypyxamu 3HAHWi O TIpU-
. JKH3HU:
ouosorueit «OUOXUMHSD, . nHpopmanmy, 3HaKaX )KUBOTO
5 MOJICKYJIPHBIH,
«paanoOUOTIOT U, KIICTOUHBIIA, OTHAEIATD TIIaBHOE
«KOCMHYECKasi GHONOTUSY. | opraHU3MEeHHBII, OT BTOPO-
XapaxkTepusyroT HOMYJISIUOHHO- CTEIIEHHOTO.
OMOJIOTHIO KaK HayKy O BHIOBOH, YMmeHue cTpyk-
KHBOW MPUPOJIE. 9KOCHCTEMHBIH, TYpUpPOBAaThH
OmocepHBIH.

PackpbIBalOT 3HaUYEHHE
OUOJIOTHMYECKUX 3HAHUIT B
COBPEMEHHOM KU3HU.
[puBosT IPUMEPHI
npodeccuii, CBI3aHHBIX C
ouonorueit.

y4eOHBI MaTe-
puan, 1aBaTh
OTIpeieTICHUS
TIOHSATHSM,
CaMOCTOSTEIILHO
COCTaBIISTh




becenytor ¢
OKPYKaIOIIUMHU
(poICTBEHHUKAMH,
3HAaKOMBIMH,
CBEPCTHHUKAMH) O
npodeccusx, CBI3aHHBIX C
Ouonoruei.

T'otoBsT npe3eHTanuu o
mpodeccusx, CBI3aHHBIX C
Ouooruei, NCIONb3ys
KOMIIBIOTEPHBIC
TEXHOJIOTUHU

KOHCIIEKT YpOKa B
TETPaH.

K: ymenue
BOCTIPHHUMATh
rH(pOpMAIHIO Ha
CITyX.

Merto b1
HCCIIETOBAHMS
B OHMoJIOrUA

ITonsTue o Hayke.

MeTtoast
Hay4yHOTO
MO3HAHUS. DTaIlbl
Hay4yHOTO
HCCIIEI0OBAHM

OnpenensitoT MOHATHS,
(dbopmupyembIe B X011€
N3Y4YCHHUA TEMBI. «HAYyKa»,
«HAY4YHOE UCCIICIOBAHHEY,
«HAYYHBIA METOI»,
«HAYYHBIN (QaKT,
«HaOIIOZIEHHEY,
«OKCIIEPUMEHTY,
«THUIIOTE3a, «3aKOHY,
«TEOPHUSY.
XapakTepu3yroT OCHOBHBIE
METOJbI HAYYHOT'O
MTO3HAHMS, 3TAITBI
HAyYHOT'O MCCIIEA0BaHUSL.
CaMoCTOSITENBHO
(GhopMyTHPYIOT TPOOTEMEI
HCCIIEIOBAHMSL.
CoCTaBIAIOT NO3TAIHYIO
CTPYKTYpY OyIyIiero
CaMOCTOSTENLHOTO
HCCIICIOBaHUS

Ha3bIBaTh METO/IbI
W3y4YEHUS )KUBOU
MIPUPOIBI
XapaKTepUu30BaTh
METO/IbI
WCCIIEIOBAHUS B
6uonoruu:
HaOII0ICHUE,
AKCIIEPUMEHT,
CpaBHEHHE,
OTUCaHHue,
HUCTOPUYECKUI
METO]1; OCHOBHbIE
9Tamnbl HAYYHOTO
HCCIEeI0OBaHUSI.

P: ymenue
OTIPEETSATh 11eJ1h
paboTHI,
TUIAaHUPOBATh
9TaIbl €€ BbI-
HOJIHEHHS 1
OLIGHHUBATH I10-
Jy4eHHbIE
pe3yNbTATHI.

II: ymenue
paborats ¢
Ppa3In4HBIMU
UCTOYHHKaAMH
uH(opMaImy,
OCYIIECTBIISITh
CMBICIIOBOE
YTEHHE, OTIEISATH
TJIaBHOE OT
BTOPOCTEIICHHOTO,
OTIpENeTsITh
KPUTEPUH IS
XapaKTEePUCTUKU
HPUPOIHBIX

Yuutbcs
HCIIOJIb30BaTh
CBOM B3IJISI/IBI
Ha MUp I
00BICHEHHUS
Pa3ITUYHBIX
CUTyaluH,
penieHust
BO3HHUKAIOIIUX
npoGiem u
W3BJICYCHUS
JKU3HEHHBIX
YPOKOB




00BEKTOB

K: ymenue
BOCTIPHHUMATh HH-
(dopmarmro Ha
ciyX, paboTath B
COCTaBe
TBOPYECKHX TPYIIT

CymHocTh
JKU3HU U
CBOMCTBa
JKUBOTO

Cy1HoCTh
MOHSATHUSA
<OKU3HBY.
CaoiicTBa
JKUBOTO. YPOBHU
oprasusanuu
JKUBOY IPUPOJIBI

OnpenensitoT NOHATHUS,
(dopmupyembIe B X011€
W3YYE€HUS TEMBI: «OKU3HBY,
«OKU3HEHHBIE CBONUCTBAY,
«OHOJIOTHYCCKHE
CHUCTEMBI», «OOMEH
BEIIECTBY, «IIPOIIECCHI
OMOCHHTE32a U pacmajay,
«Pa3IPAKUMOCTBY,
«Pa3MHOXEHUEY,
«HACTIEJICTBEHHOCTBY,
«U3MEHYHUBOCTHY,
«pa3BUTHE», KYPOBHU
OpraHU3aIUH KUBOTOY.
JlaroT XxapakTepuCcTUKy
OCHOBHBIX CBOMCTB
>KUBOTO.

OOBACHSIIOT TPUYHHBI
3aTpyIHEHUH, CBI3aHHBIX C
OTIpEe/ICIICHUEM TIOHSTHS
<OKH3HBY.

IIpuBoaaT mpuMepsl
OHMOJIOTUYCCKUX CUCTEM
pa3HOTO ypOBHS
OpraHu3aIuH.
CpaBHUBAIOT CBOMCTBA,
MPOSIBJISIOIINECS Y

Ha3bIBaTh O0IIHE
MIPU3HAKU (CBOHCTBA)
JKUBOTO OpraHu3Ma
XapaKTepu30BaTh
CBOICTBA )KUBOI'O
opraHusMa (Ha
KOHKPETHBIX
IpUMeEpax);
MIPOBOJIUTH
CpaBHEHHE KUBOH U
HEXUBOI MaTepuy,

P: ymenue
OTIpeNEeNSTh 1IeNb
paboTsl,
IUTaHUPOBATh
3Tansl ee BhI-
MOJTHEHHUS U
OIICHUBATh I10-
Jy4eHHBIE
pe3yabTaThl

II:

Ymenue,
CPaBHUBATh,
Ki1accuuIMpoBaT
b 1 0000mAaTe
MOHATHUS
;KoOMMyHHUKaTHBHBEI
e YV]I:
OTtcTauBaTh CBOIO
TOYKY 3peHHUs,
PUBOAUTH
apryMeHTHI,
MOJTBEPXKIas UX
(daxramu.

Y4uTCst KpUTUYHO
OTHOCHTBCS K
CBOEMY MHEHHIO, C
JIOCTOMHCTBOM

Oco3HaBatb
CBOM MHTEPECHI,
HaxXoJuThb U
U3y4aTh B
yueOHHKax
MaTepHan (13
MaKCUMyMa),
MMeEIoIUH
OTHOILICHHUE K
CBOUM
HMHTEpEecaM.




00BEKTOB )KUBOH U
HEXUBOU MPHUPOIBI

MpU3HABATh
OIIHOOYHOCTh
CBOETr0 MHEHHMS
(ecii OHO TaKOBO)
U KOPPEKTHPOBATh
€ro

MoJiekyasipHbIii ypoBeHb - 10 yacos

MoumnekynsipHbl
1 YpPOBEHB:
oOmas
XapaKTepUCTH
Ka

O6mas
XapaKTepUCTHKA
MOJICKYIISIPHOTO
YPOBHS
OpraHU3aLux
KHBOTO.
Opranuyeckue
BEIIIECTBA: OENKH,
HYKJICHHOBBIC
KHCIIOTBI,
YTIIEBOIBI, KUPBI
(mumueT).
buononumepsr.
MoHoMepsI

OmnpenensroT HOHATHS,
(opMupyemBbIe B X01I€
N3Y4YCHUS TEMBI:
«OpraHuyYecKue
BEIIIECTBAY», «OCIKN»,
«HYKJICHHOBBIEC KHUCIIOTBI,
«YTIJIEBOJIBD, «OKUPEI
(THTIHTBY)»,
«OnomonMepsI,
«MOHOMEPBD».
XapakTepus3yroT
MOJICKYIISIPHBIH YPOBEHB
OpTaHM3aLIH KUBOTO.
OnuceIBarOT 0COOCHHOCTH
CTPOEHHS OPTaHNIECKUX
BEIIIECTB KaK
OMOTIOIIMEPOB.
OOBSICHSIOT IPUYUHEI
H3Y4YEeHUS CBOMCTB
OpPraHUYECKUX BEIIECTB
HMMEHHO B COCTaBe KJIETKH;
pa3HooOpa3us CBOICTB
OMOTIOTMMEPOB, BXOISIIINX
B COCTaB JKHUBBIX
OpTaHU3MOB.
AHaNU3UPYIOT TEKCT
yueOHHKa C eThI0
CaMOCTOSATEIILHOTO

JIaBaTh OMpe/Ie/ICHUE
TEpPMHUHAM;
MEPEYUCTISITh
SJIEMEHTEHI,
npeobiamaromue B
COCTaBE KUBEIX
OpraHu3MOB, UX
CBOMCTBA U 3HAYEHUE
XapaKTepU30BaTh
0COOEHHOCTH
CTPOCHHSI TIOJIUMEPOB
U BXOJSIIUX B UX
COCTaB MOHOMEPOB;

IP: yMeH e ONIPEIEIISITh
[eJTb PaOOTHI,
[UTAHAPOBATh JTAIIbI €€
BBITTOJTHEHHS U
OLICHUBATD IOJTy4ICHHBIC
[pEe3yJIbTaTHL.

IT: ymenme paboTaTh C
pa3IMYHBIMU
MCTOUHHKAMU
MH(POPMAITATL,
OCYILECTBIISATh
CMBICIIOBOC yreqpe,

OTHEISATh TJIaBHOE OT
BTOPOCTEIECHHOTO,
OIIPENECIIATh
KPUTEPHH IS
XapaKTEPUCTUKH
MPUPOTHBIX
0OBEKTOB

K:ymenue
BOCIIPHHUMATD HH-
(hopMario Ha CIIyX,
paboTath B cocTaBe

TBOPUECKIX TPYIIL

Yautecs
MCII0/Ib30BAaTh CBOU
B3TJIAIBI HA MUD
ISt OOBSICHEHUS
pa3ITIMYHBIX
CUTYalluH, peIICHHS
BO3HUKAOIIUX
npobieM u
M3BJICYCHUS
PKI3HEHHBIX YPOKOE
Yunutnes
npuU3HaBaTh
POTUBOPEUYUBOCTD
M He3aBEPIICHHOCTY
CBOMX B3IJIAI0B Ha
MHP, BO3MOXKHOCTh
MX U3MEHEHUS

[Mpe3enTauus
«<YpoBHHU
OpTraHU3aIN
PKHBON TIPUPOABI




BBIABJICHHUA

OHOJIOTHYECKHX
3aKOHOMEPHOCTEH
VrieBoasl VriaeBonsl. OnpenensitoT MOHATHS, JlaBaTh OMpejeNieHue | . Oco3HaloT U [IpesenTanusi«
Vr1eBOAbL, WU (hopMHpyeMEIe B X0J1e TepMHUHAaM; P:yverve OCMBICIIMBAIOT VYrieBoas»
caxapubL. W3YYCHHS TEMBL: MIEPEUNCIIAITh OpraHu30BaTh HHGPOPMAIIUIO O
BEIIECTBA, BXOIINAE | BBIIOJHEHNE XapaKTePHBIX
Monocaxapuibl. «YTIIEBOIBI, WIIH "
B COCTaB YTJIEBOJAOB; | 3aJlaHUN YYUTEIs. 0COOEHHOCTSIX
Ancaxapuibl. caxapuab, OCHOBHBIC (QYHKIMH | Pa3BUTHC HABBIKOB YTIIJIEBOJIOB
Tonucaxapubt «MOHOCaxapuIbD», YIJIEBOIOB; IPYIIbI | CAMOOLIEHKH U Ca- Peduiekcupyior,
«aucaxapuibi, YIJIEBOJIOB MOaHaJIN3a OLICHUBAOT
«TOJMCaxapubly, XapaKTepU30BaTh I yvierme naBatp pe3yIbTaTHI
«pI/l603a»’ 0COOEHHOCTH OMNPpCACTICHUA ACATCIIBHOCTHU
«1E30KCHPHG03a», CTPOCHHUS YTIIEBOIOB, | MOHSATHSIM,
OCHOBHBIC QYHKIIMH | KIACCHPHUIUPO-
«TIIIOK03a», «PpYyKTO3a»,
YTIIEBOJIOB BaTh OOBEKTHI,
«TaTaKTO3a», «caxapo3ay, (NPHBOAUTS OTpeeTS
«MAaJIbTO3ay», «JIAKT03a, IpUMepHI). KPHUTEPHH JUISL
«Kpaxmall», «TJIMKOIeH», OOBACHATH KIaccu(pUKamm
«XUTUHY. MPUHAJIKHOCTD 0OBEKTOB.
XapaxkTepusyroT COCTaB 1 YTJIEBOOB K K:ymenne ciymiars 1
HOMOJIEKYIIAM Tb BOIIPOCKI
CTPOEHUE MOJIEKYJ Guomonexyna 3a/laBath BOIPOC
VUHTENIO ¥ OJHO-
YTIEBOOB.
KJIaCCHHKaM
YcTaHaBIMBaKOT
MIPUYNHHO-CIIEICTBEHHbIE
CBSI3U MEXy XUMHUYECKUM
CTpPOEHHUEM, CBOHCTBAMU U
(YHKIUSAMY YTIICBOJIOB HA
OCHOBE aHaJIN3a PUCYHKOB
U TCKCTOB B YUCOHUKE.
IIpuBoaaT mpuMepsl
YTIEBOIOB, BXOAIINX B
COCTaB OPraHU3MOB, MECTa
UX JOKaJIM3alu U
OHMOJIOTUYECKYIO POJIb
JIunuaet Jlunuast. XKupel. OnpenenstoT NOHATHUS, J1aBaTh ONpEJeNICHUE Oco3HaIOT 1 [IpezenTanusi«
FopMQH},L q)OpMpreMHC B X0JI€ TCPMHUHAM; Pweﬂue OCMBbICJIMBAIOT .HI/IHI/I,HLI»




O yHKUUH HU3y4YEHUS] TEMBI: [IEPEUUCTATD OpraHu30BaTh HH(POPMAIIHIO O
JUNHAIOB: WIMIU B, <GKAPBD», BCIICCTBA, BXOAAIINUC BbIIIOJIHCHUE XapaKTECPHbIX
SHepreTHUecKas, «TOPMOHBI», B COCTaB MOJIEKYJIbI 3a1aHUM yuuTeEIIs. 0COOEHHOCTAX
sanacaromas, (OHepreTHYeCKas hyHKIHS OOJIBIIIMHCTBA PazBuTre HABBIKOB | JTUTIHUIOB
nunuaoB. Ha3wsiBaTh CaMOOILIEHKH U ca- | Pedekcupyior,
3alIUTHAs, JUIHAIOBY, «3aracaronas (yHKIH THITHI0B MOAHAII3A. OLEHABAIOT
CTpOUTCIBHAA, (pyHKIMS THITHI0BY, XapaKTepu30BaTh 1T 'ymenvie naBate pe3yiabpTaThI
perymsaTopHasn «BanurTHas (byHKHI/IH 0COOEHHOCTH OIIpEIETICHUS IEeATENBbHOCTH
JIUIUAOBY, «CTPOUTENIbHAS CTPOEHUS JINTIUIOB, MMOHATHSAM,
(YHKIHS THITHIOB, X QyHKIHH. KJTacCHpUIUPO-
«perynsTopHas QyHKIUS BaTh 0GBEKTE,
JUTIAIOBY. OTPCACIIATE
KpUTEpUHU ISt
JlaroT XxapakTepuCTUKY KJIacCU(bHUKAIIN
COCTaBa U CTPOEHUS 0OBEKTOB
MOJIEKYJ JIMITUAOB. K:ymenue ciyiate u
VYcranaBiuBamT 3a71aBaTh BOIIPOCHI
MIPHYHHHO-CJICACTBEHHBIE YHUTEIEO 1 OJIHO-
CBSA3U MEKIY XUMHUYECKUM KiaccHnkam
CTPOEHUEM, CBOMCTBAMU U
(YHKIUSMH YTICBOJIOB Ha
OCHOBE aHaJIM3a PUCYHKOB
1 TEKCTOB B yUeOHUKE.
IIpuBoadar npumepsl
JIUTIAJIOB, BXOASIINX B
COCTaB OPraHu3MOB, MECTA
HX JIOKAIU3alUH U
OHMOJIOTHYIECKYIO POITH.
OO6cyxaaroT B Kacce
TpoOIIeMBI HAKOTUICHUS
>KUpPOB OpraHU3MaMH B
LIETSIX YCTAHOBJIEHUS
NIPUYMHHO-CJIEACTBEHHBIX
CBA3€ll B Ipupoe
CocraB u CocraB u OnpenensitoT NOHATHUS, Ha3bIBaTb MOHOMED P yvmere OCMBICTTUBAIOT Tabnuua
CTpOECHHUE CTpOECHHUE OEJIKOB. (bopMpreM])Ie B XOJI€ OEeJIKOBOI MOJIEKYJIBI OpraHnu3oBaTb TEMY ypOKa «benkn»
OeNIKOB Benku, um U3yYEeHHS TEMBI: «OENIKH, u €ro BbINOJHCHAC Ocosnaror n Mozens Genka




MIPOTEHHBI. WM TIPOTEHHBD, IIPOCTHIC COCTaBJISTIOIIHE; 3a[aHUH YIHATEIIS. OCMBICJINBAIOT
HpOCTBIe u U CJIOKHBIE 66HKI/I», YPOBHH OpraHu3aliun PazButre HaBBIKOB I/IHq)OpMaHI/IIO (o}
CITOKHBIE BENKH. | «AMHHOKHCIOTHI, 0ENKOBON MOJICKYJBI; | CAMOOLICHKH U ca- XapaKTepHBIX
AMMHOKHCAOTHL. | «ronmmenTims, XapaKTepU30BaTh MOaHaIN3a. 0COOCHHOCTSIX
0COOEHHOCTH I ymeHune naBath OenkoB
IMonunenrtun. «MEpBUYHAS CTPYKTYpa CTPOGHHS MOHOMEDA e S—
[epBuunas, 0€NKOB», «BTOPUIHASL Gelka H GEIKOBOM TOHATHSM,
BTOpHYHAasd, CTPYKTypa OeJKOB», MOJIEKYJIBI B LIEJIOM; KITacCHPUIUPO-
TpeTHIHas U «TpeTHYHAs CTPYKTypa OOBACHATH NpoIIeCcC BaTh OOBEKTHI,
YeTBePTHYHAS 0EIIKOBY, «IETBEPTUIHAS 06Pa303uaHHH OIPCACIIATE
CTPYKTYpBI CTPYKTYpa GETKOBY. METITU/THOMN CBS3H, KPUTEPUH IS
OeTKOB. XapaKTepHu3yIoT COCTaB U fpomece KIaccH UK
00pa3oBaHUs OCITKOB OOBCKTOB.

Henarypanus CTPOEHHE MOJICKYII PA3THYHBIX YPOBHEIR
benka 0eIIKOB, IPHIHHBI OpTaHU3aIUH. Kymenwe cirymare u

BO3MOXKHOTO HAapyLICHUS 33/1aBaTh BOIIPOCHI

NIPUPOJHON CTPYKTYPHI YYHUTETIO M OJJHO-

(menaryparun) GEIKOB. KJIaCCHUKaM

IIpuBoadaT npumepsl

JeHaTyparnuy OEIKOB

D yHKUMH OyHKIMHN OENKOB: | YCTaHABIMBAIOT [IEPEUUCIIATh P: ymenune OCMBICTHBAIOT Tabnuma
0enKoB CTpOUTENbHAS, TIPAYUHHO-CJIEICTBEHHBIE (hyHKIMN OEIKOB B OPraHHU30BaTh TEMY ypoKa «benkny»

JBUTaTeNbHas, CBSI3U MEK/y XUHMHYECKUM | OpraHU3Me BBINOJIHEHHE OCO3HAIOT U Mones Genka
TpaHCIIOPTHAS, CTPOEHHEM, CBOMCTBAMH M | XapaKTepPH30BaTh 3aJaHUM yIUTENs. | OCMBICIHBAIOT
3aIIUTHAS, ¢hyHKIMAME OENKOB Ha 0COOEHHOCTH PasBuTre HaBBIKOB | MH(OPMAIIHIO O
perynsaTopHasd, OCHOBE aHaJIN3a PUCYHKOB | CTPOCHMS MOHOMEpA | CAMOOIICHKH M Ca- | XapaKTEpHBIX
CUTHaJIbHAS, Y TEKCTOB B yUeOHUKE. Oenka 1 OeTKOBOM MOaHaJm3a. 0COOEHHOCTSIX
sHepreTndeckas, | IIpuBoAAT mpuMeps MOJIEKYJIBI B IeoM; | /1: yMeHne faBath | OElKOB
KaTaJUTHYeCKas 0€eNKOB, BXOIAILINX B 0OBSICHSTH TIpoIECcC OTIpeJeTICHUS

COCTaB OPTaHU3MOB, MECT | 00Opa3oBaHUA TIOHATHSAM,

WX JIOKaJTU3alnu 1 MENTUIHOHN CBA3M, KI1acCU(pUIIPO-

OHMOIOTHYECKO poH mporiece BaTh OOBEKTHI,

o00pa3zoBaHus OEIKOB
Pa3IU4HbIX YPOBHEH

OTIPENETIATh
KPHUTEpUH UL




OpraHu3aluu.

KIaccu(UKauu
0OBEKTOB.

K: ymenue
CITyIIaTh U
3aJaBaTh BOIPOCHI
YUHUTEII0 ¥ OJHO-
KJIACCHUKaM

Hyxneunossie
KHUCJIOTBI

Hyxneunossie
KHUCJIOTHI.
Je3okcrprbOoHyK
JICMHOBAs
KHCJIO0Ta, WU
JHK.
PubonyknennoBa
sl KMCJIOTa, WX
PHK. Asotuctsie
OCHOBAaHMUS:
aJIeHUH, T'YaHUH,
LIUTO3HH, TUMUH,
yparmi.
KommnementapHo
CTb.
TpancnoprHas
PHK (TPHK).
Pu6ocomnas PHK
(pPHK).
WNudopmanronna
s PHK (uPHK).
Hyxneorun.
JBoitHas cniupanib

OnpenensitoT NOHATHUS,
(dopmupyembIe B X011€
U3Y4CHHS TEMBI:
HYKJIGHHOBAas KHUCIOTay,
«1€30KCUPUOOHYKIEHHOBA
s kucnota, win JJHK»,
«pUOOHYKIIEHHOBAs
kuciora, uiia PHK»,
«a30THCTbIE OCHOBaHMSY,
«aJICHUH, «T'YaHUHY,
«UUTO3UHY», KTUMUHY,
«yparm,
«KOMIUIEMEHTAPHOCTbY,
«rpancnoptHas PHK
(tPHK)», «pubocomuas
PHK (pPHK)»,
«uHpopmanmonnas PHK
(MPHK)», «ayxineotuny,
«nBoiHas cnupaisb JJHK».
JaoT XxapakTepuCTUKY
COCTaBa U CTPOCHUS
MOJIEKYJT HYKJIEHHOBBIX
KHUCJIOT. Y CTaHaBINBAIOT
MIPUYUHHO-CJICICTBECHHBIE
CBSI3U MEXIY XUMUUECKUM

JlaBaTh ONpeJielieHne
TEPMUHAM.
[MepeuncusiTe TUITBI
HYKIICHHOBBIX
KHCIIOT; (YHKIIUH
JHK u PHK; Tumsr
PHK. HaspiBaTb
COCTaBJISIIOIIUE
moHoMepoB JJHK u
PHK
XapaKTepU30BaTh
0COOEHHOCTH
CTpOCHHS
HYKJIEHHOBBIX
kucnot (JAHK, PHK),
OOBSICHSITD TIPHUHITHII
KOMITJIEMEHTapHOCTH
; byrxmrm JHK u
PHK (paznuunbIx
tunoB PHK);

P: onpenenstor
enb padoTsr /1
OCYIIECTBISIOT
TTOWCK U 0TOOP
HE00X0UMOMH
uHpOpMaIUn

K: 3anmaror
BOIIPOCHI,
BBIPAKAIOT CBOU
MBICIIH

Oco3Hanue
€IMHCTBA JKUBOH
MIPUPOIBLI HA
OCHOBE 3HaHUI O
HYKJIEUHOBBIX
KHUCJIOTax

[Ipe3zenTanus
«IHK 1 PHK».




CTPOEHHEM, CBOHCTBAMH U
(YHKIMAMH HYKJICHHOBBIX
KHCJIOT Ha OCHOBE aHAJIN3a
PHUCYHKOB U TEKCTOB B
yaeOHHUKe.

IIpuBoadaT npumepsl
HYKJIENHOBBIX KHCIIOT,
BXOJAIINX B COCTaB
OPTaHU3MOB, MECT X
JOKaJIN3aIAN |
OMOJIOTHIECKOH POIH.
CocTaBisIoT 11aH
naparpaga yaeOHHKa.
Pemator 6nosornueckne
3a1a4u (Ha
MaTeMaTU4eCKHUil pacyer;
Ha MPUMEHEHHE IPHHIUIA
KOMIUIEMEHTApPHOCTH)

ATO u
npyrue
OpraHuYeCKUe
COEIMHEHUS
KIIETKH

AneHo3uHTpUGOC
¢dat (ATD).
Anenosunaudoc
dar (AJID).
AICHO3UHMOHO ()
ocar (AMD).
Maxkpospruuecka
sI CBSI3b.
Buramunsl
KUPOPACTBOPHUMBI
eu
BO/IOPACTBOPHMBI
e

OnpenensitoT NOHATHS,
(dbopmupyemBbIe B X011€
U3YYCHHUS TCMBI:
«aneHo3uHTprdochar
(ATD)»,
«anenosunaudocdar
(AZID)»,
«aJieHo3uHMOHOQochar
(AMD)»,
«MakKpO3pruyecKas CBs3b»,
«OKAPOPACTBOPHMBIE
BUTAMHHBI,
«BOJIOPACTBOPHMBIE
BUTAMUHBI».
XapaxkTepu3yroT COCTaB 1
cTpoenue Monekynsl ATO.
[puBoAAT IpUMEPbHI

JIaBaTh
oTIpesieTIeHNE
TEPMHHAM.
[lepeuncnsate
COCTaBJISIONINE
Hykieotuna ATO
(ALD, AMD);
pa3TIYHBIC TPYTIITHI
BUTAaMHHOB
XapaKTepu30BaTh
0COOEHHOCTH
CTpoe-

HUS MOJICKYJIbI
ATO (ALD,
AM®); ee
CBONCTBA U
(hyHKIIH
(OOBSICHATE POITH

P:
KOPPEKTUPYIOT
CBOU 3HAHUS

1I: ananu3upyror
MOJTy9CHHEIE
3HaHUS,
BBIJICTISTIOT
TJIaBHOE,
BTOPOCTEIICHHOE
P: oleHUBarOT
COOCTBEHHBIE
pe3yabTaThI

K BeIpaXkaroT B
OTBETax CBOU
MBICITH

Pedekcupyro
T, OLICHUBAIOT
pe3yIbTaThl

JESITENbHOCTH




BUTAaMHMHOB, BXOJAIINX B

MaKpO3pTrUIecKon

COCTaB OPTraHU3MOB, U UX CBsI3H).
OHMOJIOTUIECKO POJIH.
T'oToBsT BEICTYIIIEHUE C
COOOIIEHHEM O PO
BUTAaMHUHOB B
(YHKIMOHUPOBAHUHT
OpraHu3Ma YeloBeKa (B
TOM YHCIIE C
HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX
TEXHOJIOTHH).
OO6cy)IarT pe3ynbTaThl
paboTEHI C
OJTHOKJIACCHUKAMU
buonornyeckue TTonsiTe O OnpenensitoT NOHSTUS aBaTh P: Oco3HaT " Tabauma
KaTaJIu3aToPhI KaTajlu3aropax. (dopmupyemBbIe B X011€ OIIpECIICHNE KOPPEKTUPYIOT ocMbIcIUBaOT | «benkny,
Buonornyeckue WU3YYCHUS TEMBI: TEpMUHAM. CBOU 3HAHUS uH(pOpMAIMK O | IPOOUPKH,
KaTaJ13aTophl. «KaTajgu3aTopy, [Tepeuncnsatp K: B3auMooOlLIeHKa | XapaKTepHBIX | MEPOKCUT
depMeHT. «hepMeHT», «KodepMeHT, (hakTopsl, 1I: ananu3upyroT | 0COOCHHOCTSIX | BOAOPO.A,
Kodepmenr. «AKTHBHBIU LIGHTP o0ecIeynBaroIme IOJIyYEHHBIE KaTaiau3aTopoB | KapTodenb
AKTHBHBIN IIEHTP | (epMEeHTa». CKOpOCTh 3HaHH4, CBIPOIi 1
depmeHTa. XapakTepu3yioT PoJlb (hepMeHTaTHBHBIX BBIJCIISIOT BAPEHBI,
Jlabopamopnas OHMOJIOTUYECCKUX peaxiinu TJIaBHOC, ChIPOE MAICO,
paboma KATATH3ATOPOB B KIETKE. XapaKTCPHSOBaTL BTOPOCTEIIEHHOE LITaTUBBI.
Pacmennenne ONnHUCBHIBAIOT MEXAHNU3M CBOMCTBA
MePOKCUA paboThI (hepMEHTOB. (hepmenTos, K: Bripaxaior B
Bo0poTa TTpHBOST MpUMEpHI Me)faHI/BM OTBETax CBOU
(bepMeHTOM (bepMeHTOB, uX JICHCTBHA MBICITH
N (depMeHTOB,
KaTaa3on JIOKaJTN3aliy B oprauHmMe OGBSICHSTE
U UX OMOJIOTHYECKOH POJTH. 06pazoBaHHe
YcraHaBnuBarT KOMIUIeKca
MIPUYUHHO-CIICICTBCHHBIC «(epmenT —

CBSI3U MEXIY OCIIKOBOM
MIpUpooH GEePMEHTOB U

BCIICCTBO», POJIb

(hepMeHTOB B




ONITHMAJTbHBIMH OpraHusMe
YCITOBUSIMHU HX
(YHKIIMOHUPOBAHUSL.
OTtpabaTeIBaOT yMEHU
(hopMyIHpOBaTH
THIIOTE3BI,
KOHCTPYHPOBATH,
TIPOBOANTD
9KCTIEPUMEHTHI, OLICHUBATh
TIOJTy9eHHBIE Pe3yIbTaThl
Ha OCHOBE COAEPKaHUS
nabopaTopHOil paboThI
Bupycsl Bupycsl. Kancun. | Onpenenstor HOHATHS, NIEPEUUCITIATh Oco3HatoT 1 IIpesent.
CaMoc6opKa (bopMplpyeM],Ie B X0J€ OJICMCHTBI, BXOIAIIHUEC P: ymeHie OCMBICIIMBAKOT «BI/IpyCBI».
BUPYCHBIX W3yHeHUS TEMBI: B COCTaB BUPYCHOMU ONPEIEIISITh LN nHpOpMAIHHU O
aacri, Tk (CBHPYCED, (RATICHI, YaCTHILIBI, CIIOCOOBI PpaboTEL, XapaKTepHBIX
60ps0b1 co CITM /oM | miaHMpoBaTh 3Talbl | OCOOEHHOCTSIX
PA3BHTMA BUpYCa | «CaMOCGopKay. XapaKTepU30BaTh €¢ BBITIOJIHEHUS 1 BUPYCOB
XapaKkTepu3yioT BUPYChI 0COOEHHOCTH OLICHHBATH I10- Pedexcupyror,
KaK HEKJIETOUHbIE (POPMBI CTpPOEHUS U JTy4EHHbIE OLIEHMBAIOT
YKH3HH, ONMCHIBAIOT IIMKJI (yHKIIMOHMPOBAHHUS Pe3Y/IbTATEL.. Pe3yABTATHI
pasBUTHS BHpYCA. BUPYCOB; IT: ymenue paboTaTh | AEATENBHOCTH
OIHICHIBAIOT OOIIHIA MIaH ocobennocTH C Pa3IIHBIMH
CTPOEHHS BUPYCOB. Pa3/IHHbIX HCTOTHMKAMH
BHUPYCHBIX HH(’popMam/m,
HpI/IBO[[HT HPUMEPBI 3360J'IeBaHI/II71 " ux OCYIIECTBJIATH
BHPYCOB U 3a00JI€BaHUH, PO HIAKTUKH, CMBICIIOBOE
BBI3BIBAEMBIX UMH. CIIOCOOBI OOPBOBI CO | yTeHHe, OTACIAT
OO6cyxarot npoosIeMbl CIT1 dom. IJIaBHOE OT
IIPOUCXOXKICHHUS BUPYCOB BTOPOCTCIICHHOTO,
OTIPEeIeNATh
KPUTEPUU IS
XapaKTepUCTHKU
MPUPOTHBIX
00BEKTOB
K:ymenue

BOCIIPHHUMATH WH-
(hopmarro Ha CITyX,




paboTarh B cocTaBe

TBOPYECKUX IPYIIL
10 | O6oOwaromuit OmnpenemsroT MoHSTHS, JTaBaTh OIIpe/IeIeHUe P:VmMmeror Bribuparor
YpoK cOpMHPOBAHHBIE B XOJIE TepMuHaM. Ha3pIBaTe | OpraHm3oBBIBAaTh LIeNIeBBIC U
U3yYEHHs TEMBI. MHOTOMOJICKYJIAPHBIC BBIH(‘)'HHBHI/IC CMBICJIOBBIC
KOMIIJICKCHBIE 3a7aHUH yanuTes, YCTaHOBKH B
JatoT oneHky
o CUCTCMBI, AHAJIU3UPOBATH CBOHUX
BOSPACTAIOLICH posn MEPEUUCIATh UX pe3ysbTaThl CBOEH JICUCTBUSX U
CCTCCTBCHHBIX HAyK H CBOWCTBA M 3HaUeHHE | pPabOTHI Ha ypOKe. MOCTYIIKAX .
HayYHBIX HCCIIC/JOBaHMUI B XapakTepH30BaTh IT: Vmetor
COBPEMEHHOM MHMpE, 0COOCHHOCTH BOCIIPOM3BOAUTD
MTOCTOSTHHOMY IPOLIECCY CTPOCHM: H MH(pOPMALHIO 110
SBOJIONHH HAYYHOTO (YHKIIMOHMPOBAHHUS NaMsTH, 1aBaTh
MHOTOMOJIEKYJISIPHBI onpezeneHue
3HAHUA.
Oroat X KOMITJIEKCHBIX TIOHSATHSM,
TpabaTEIBAIOT yMCHI CHCTEM, OOBSICHATH CTPOUTH PEUYEBbIC
(opmymuposats HX CBOICTBA, BBICKa3bIBaHMS,
TUIIOTE3BI, 3HaUYeHHE yCTaHABJINBATh
KOHCTPYHPOBATh, IPUIUHHO-
IIPOBOUTS CIICICTBEHHBIC
BA3U.
9KCTIEPUMEHTHI, OLICHUBATh CBA3
R e pes a K: Ymenue
TIOJTy9EHHEI TIBTATHI
¥ pesy. paboTats B
rpymnmax,
00CyXIaTh
Kiierounblii ypoBeHb - 14 yacoB
1 Kiterounsrit Oo6mas OmnpenessroT MOHSTHS, Ha3bIBAaTh (haMILTHI Yaurscsa Mogens
YPOBEHB: XapaKTEPUCTHKA q)opMpreMLIe B X0OJ¢€ BCJIMKUX YYCHBIX- P: YMEHUE OCMBICIIUBAaTh «KJ'ICTKa»,
o6mast KITETOYHOTO W3yUEHHS TEMBI: «KIIeTKay, | MAKPOCKOIUCTOB, BBIOMpATh 3HAYMMOCTE MHUKpPOCKOTIBI,
BHECLIMX CBOU BKJIQJI | CaMOCTOSTENIbHbIC JAaHHOHU TEMBI, | MHKpOIpernapa
XapaKTEePUCTH YPOBHSA «METO/IBI U3yICHUS
B M3y4YCHHE KIETOK, cpeacTBa YYUTBCS THI
Ka OpraHusari IJICTKID, «CBETOBAA aBTOPOB KJIETOYHOU JOCTHXEHUS LIEJIN UCIIOJIb30BATh
KUBOTO. MHKPOCKOIIHA, TEOpHU I1: ymenue CBOH B3TJISLIbI
Kinerka — «OJICKTPOHHAA XapaKTCpHU30BaTh HaxXOJINTh HY)KHYIO IS peIICHUS
CTPYKTypHas U MHUKPOCKOTIFISD», OCHOBHBIE HHPOPMALHIO npobiem u
GYHKIMOHANBHASA | «KIETOYHAs TEOPHS. HOIOXKCHAA K ymenne H3BJICHCHUA
CIMHHLA KH3HIL. XapaKkTepu3yioT KIETKY KJIETOYHOH TEOpHH. KOPPEKTHPOBAThH JKU3HEHHBIX
. ITpoBoauTs CBOM 3HAHMUS, YPOKOB
XUMHUIECKUH KaK CTPYKTYPHYIO H
CpaBHEHHE CTPOCHHS | B3aUMOOIICHUBATh




COCTaB KJIETKH.
Metonasr

H3Y4YCHUS KIICTKU.

OCHOBHEBIC
ITOJIOKECHUS
KJICTOYHOM
TeOpun

(HYHKINOHATBHYIO
SIMHUILLY )KU3HH, e

XMMHUYECKHH COCTaB,
METOABI U3y4CHHUS.
OOBACHIIOT OCHOBHBIE
TI0JIOKEHUS KIIETOUHOM
TEOpHHU.

CpaBHHUBAIOT IPUHIIHIIBI
paboTHI I BO3MOXHOCTH
CBETOBOM U AJIEKTPOHHOMU
MHKPOCKOITMYECKON
TEXHUKU

MIPOKapHOTOB U
9yKapuOTOB,
PacTUTENBHON U
JKUBOTHOU KJIETOK
(aBTOTpOdOB H
reTepoTpodoB).

JpYT Apyra.

Ob6mure
CBEJICHHS O
KIIETKaX.
Knerounas
MeMOpaHa

OO6mre cBeaeHMs
0 CTPOCHHU
KIIETOK.
IIutornasma.
Snapo.
Opranousl.
Mewmb6paHa.
Knerounas
MeMOpaHna.
darouuTos.
IIunonuTo3

OnpenensitoT MOHATHS,
(dbopmupyembIe B X011€
N3Y4YCHUA TEMbI:
«UHUTOTUIA3MaY, «SIIPOY,
«OPTaHOUBD»,
«MeMOpaHay, «KIIETOYHAs
MeMOpaHay, «(parounuTosy,
IIUHOLIUTO3».
XapakTepusyr U
CPaBHMBAIOT MPOLIECCHI
(aromurosa u
IIXMHOUTO3Aa.

OnuceIBaloT 0cOOEHHOCTH
CTPOEHUS YacTel u
OpraHOMJIOB KIIETKH.
YcranaBauBaroT
MIPUYNHHO-CJICICTBEHHBIC
CBSI3U MEX/Y CTPOCHUEM
KJIETKH U OCYIIECTBICHHEM
€10 MPOIIECCOB
(arounTosa, CTpOCHUEM U
GbYHKIUSIME KIETOYHOR
MeMOpaHsbl.

JlaBaTh ONpe/ieNeHue
tepmuHaMm. Ha3biBaTh
COCTaBJISIIOIIUE
HapyKHOU
KJIETOYHOH
MeMOpaHbI, COCTaB
COJZIEPKUMOTO sApa
XapaKTepu30BaTh
CTPOEHHE KICTOYHON
MeMOpaHbl, QyHKIMN
HapyXHOU
MeMOpaHbI KJICTKH,
CTIOCOOBI
MPOHUKHOBEHHMS
BEILIECTB BHYTPb
KIIETKH ((aromuros,
MUHOLUTO3.

P- onpenendror

1eNTb PadoTHL,

KOPPEKTHPYIOT
3HAHUA.

I1- ananusupyror
MIOJTy4YEeHHBIC
3HAHUS U
TG PEPSHIUPYIOT
MTOJTyYCHHBIC
3HaHUS.

K ymenue
KOPPEKTHPOBAThH
CBOM 3HaHUS,
B3aMMOOILICHUBATH
Apyr Apyra -
BBIPXXAIOT CBOH
MBICITH.

OCMBICITUBAIOT
eIMHYIO
MIPUPOTHYIO
LEJI0CTHOCTD

Monenb
«Knerkay,
IIpesenT.




CoCTaBIIAIOT TUIaH
maparpadga

Sapo

Snpo, ero
CTPOEHHE U
(GyHKINHT B
KIIETKE.
IIpoxapuoThLI.
DyKapHOTHI.
XpOMOCOMHBII
Ha0Op KICTKH

OmnpenessroT MoHSTHS,
(dhopMupyemsIe B X01€
W3Y9eHUS TEMBI:
«IIPOKAPHOTHI»,
«QYKapUOTHI»,
«XpOMATHHY,
«XpOMOCOMBED,
«KapHOTHUID,
«COMAaTHYECKUE KIETKH,
«IUIUTONTHBINA HA00P»,
«TOMOJIOTHYHBIC
XPOMOCOMBIDY,
«TaITONTHBINR HabOp
XpOMOCOMY, «TaMETBI»,
«SATPBIITKOY.
XapakTepHu3yroT CTPOCHHE
sIIpa KIETKH U eT0 CBSA3H C
SHIOTUIa3MaTHISCKON
ceTplo. Pemator
OHOJIOTHYECKHUE 3a/1a4d Ha
OTIpe/ieIeHue Juciia
XpOMOCOM B TaIIONTHOM
Y IWIDIOUAHOM Habope

JTaBaTh OIpe/IeIeHue
tepmuHaMm. Ha3biBath
COCTaBJISIFOIIIHE
Hapy>KHOU
KJIETOYHOM
MeMOpaHbI, COCTaB
COJICPIKUMOTO sIpa
XapaKTepU30BaTh
CTPOEHUE KIETOUYHOH
MeMOpaHbl, QyHKIHN
Hapy>KHOU
MeMOpaHbI KJICTKH,
CTI0COOBI
MPOHUKHOBEHHMS
BEIIIECTB BHYTPh
KJeTKH ((arommros,
MTUHOIIUTO3.

P- onpenenstor

1[eJIb Pa0dOTHL,,

KOPPEKTHPYIOT
3HAHUS.

I1- ananuzupyror
TTOJTyYCHHBIC
3HAHUA U
TG PepeHINPYIOT
MOJTy4YeHHbIE
3HaHUS.

K ymenue
KOPPEKTHPOBAThH
CBOM 3HAHWS,
B3aUMOOIICHUBATh
ApYyr Apyra -
BBIPAXKAIOT CBOU
MBICITH.

OCMBICITHBAIOT
91131509
MPUPOAHYIO
LIEJIOCTHOCTh

Moaens
«Knetkay,
[IpesenT.




OHpomnaMar OupomnasMatnde | OnpenensioT MOHATHS, Ha3bIBaTh OPTAHOMIBI P- onpenernsitor OcCMBICTHBAIOT Moxnenb
HAYECKasi CETh. CKasi CETb. (bopMupyeMsIe B X01€ KJICTKH, X QYHKIIHH; Lenb paboTsl, CIMHYIO «Knerkay,
Pr60COMEL Pr60COMEL M3Y4CHHS TEMBI: MIEPEYUCTIATH BUJIBI KOPPEKTHPYIOT MPUPOAHYIO ITpezenT.exuus
TUTaCTU 3HaHUS. LEJIOCTHOCTh
Kommuieke Kommieke «@HAOIUIa3MaTUYECKas
r r 5 XapaKTepu30BaTh [1- ananu3upyroT
OJIB/IKH. OJIB/IKH. CEThb», «PUOOCOMBI, crpoerme DIIC, TOTydeHHETe
JInzocombl JInzocomsr «xommekce I'ompmxny, prGOCOM, IM30COM 1 SHAHHS
«JIU30COMBDY. Ip. OPTaHOUIOB, uX | auddepeHupyoT
XapaxkTepusyroT CTpOeHHE byHKIMY. IIOJTy4EeHHBIE
IIePeUHCIICHHBIX OOBACHATD HATHYHE 3HaHUS.
OpraHOMIOB KIETKH 1 HX GoJtbIIero BBIPAXKAIOT CBOM
KOJINYECCTBA MBICIIN
(GyHKIMH. Y CTaHABIMBAIOT .
MHUTOXOHJIPH B K: ymenne
HPUIUHHO-CIIENCTBECHHBIC MOJIOJIBIX KJIETKaX U paborath B
GyHKIUAMHU OoJbIIMMH o0cyxnaTh
OHOJIOTHYECKUX CHCTEM Ha SHCPICTUICCKUMHU
NIpUMEpE KIIETKH, €€ 3aTpaTaMHu
OPTaHOMIIOB U
BBITOJIHSIEMBIX UMH
GbyHKOUH.
Pa6oTatot ¢
WIITIOCTPAMAMH ydeOHHKA
(cMBICTIOBOE YTEHHE)
Mutoxonapuu MuToxoHapuu. OnpenessioT MOHTHS, Ha3bIBATh JJIEMEHTEI, OCMBICTHBAIOT Monens
IInactuapl. Kpucrsr. (hopmHpyeMBbIE B X0OI€ BXOJISIIIIME B COCTaB P- onpenenstor €IMHYIO «Knerkay,
KieTrounbiit TInacTrIb!: W3YCHHS TEMBI: KJIETOYHOTO LIEHTPA; 1enb paboThl,, MPUPOTHYIO IIpesenT.exmus
. HEPEUCIIATh KOPPEKTHPYIOT LIEIOCTHOCTh
LIEHTP. JIEHKOMIIACTHI, «MUTOXOHJIPHI»,
0 OpraHoOM Il 3HAHMS.
praHOM/IbI XJIOPOTIIIACTHI, «KPHCTBD, ITACTUJIBD), [IBHKCHHS; HA3EBaTh | [I- AHATHZHPYIOT
JIBYDKCHUSI. XPOMOILIACTHI. «JIEUKOIIACTBI», OpraHOH/IbI IOy UCHHbIE
Knerounsie I'pansr. «XJIOPOILIACTHI, NPOKAPHOTHYECKOM 3HAHUS U
BKJIFOYEHUS Knerounsrit «XPOMOIUTACTBI», «TPAHBI, KJIIETKA TG PepeHINPYIOT
LIEHTP. «KJIETOYHBIN LEHTPY, MNOJy4CHHBIC
LluTOCKETIeT. KUIHTOCKENET, XapaKTepH(f)OBaTb SHaHuMs.
CTPOEHUE U KIUH | - BBIPQXKAIOT CBOU
MHUKpOTPYOOUKH. | «MHKPOTPYOOUKM», p YHEIL P
KJIETOYHOTO LIEHTpPa U MBICIIH
Hentpuomi. CHCHTPHOIII, KBEPETCHO |y raponos memkenns;| K- BHICKa3bIBAIOT
Beperteno JETICHUS», «PECHUUKNY, CBOIO TOUKY




JICTICHHSL. (OKTYTHKHY, KKICTOYHBIC 3peHus
PecHmukn. BKITFOUCHUSD).
Kryruku. XapakTepu3yroT CTPOCHUE
Knerounsie TIePEYHCICHHBIX
BKJTFOYCHUS OpPTaHOMJIOB KJIETKH U UX
¢byHKINH. Y CTaHABIMBAIOT
TIPHYUHHO-CIICICTBCHHBIC
CBSI3U MEXy CTPOCHUEM U
GbyHKIUAMEU
OMOJIOTHYECKHUX CUCTEM Ha
TIpuMepe KIETKH, e¢
OpTraHOMJIOB U
BBITIOJTHSIEMBIX MU
GhyHKIUH.
Paborarot ¢
WUTIOCTPAIISIME yIeOHIKA
(cMBICTIOBOC UTEHHE)
Ocobennoctu IIpokapHuoTs!. OnpenenstoT MOHSTHUS, naBaThCPaBHUTEIIbHYIO OCMBICIHBAIOT Mogenb
CTpOEHHS DyKapHOTHL. dopmupyembie B X071e XapaKTEPUCTHKY P- ompenensior | enuHyro «Knerkay,
KIIETOK AHaspo0HL. M3YUEHHS TEMBI: [POKAPHUOT C ueib paboTsi,, UPUPOJIHYIO [pesenT.exuus
3YKapHOT U Cnopsl. «IIPOKAPHOTHI, PYKapuOTaMH, BBIIEIISS KOPPCKTHPYIOT HETOCTHOCTR
IPOKapUOT YepTsl CXOJCTBA | «IYKapHOTBI», [MPU3HAKU - a;ﬁﬁf:}; yioT
W pa3inyus «aHa’pOOBI», «CIIOPHD». [MPUMUTHBHOCTH TOJTyYeHHbIE
KJIETOK XapakTepus3yror MPOKApPUOT TIO 3HAHUS U
MIPOKApUOT U 0COOEHHOCTH CTPOCHHUS CPaBHEHHUIO C mddepernmpyroT
JYKapHUoT. KJIETOK IIPOKapUOT U DyKapUOTaMHU. TIOJIy4CHHEBIC
Jlabopamopnas sykapuoT. CpaBHHBAIOT SHaHMA.
paboma 0COOCHHOCTH CTPOCHHUS 7 BRIpKAIOT CBOI
MBICII
PaccmarpuBaHue | KJIETOK C LENIBIO K- BEICKA3BIBAIOT
KJIETOK OaKkTepuii, | BBISBICHMS CXOZACTBA U CBOIO TOUKY
pacTeHuil u pasnuuus 3peHus
YKUBOTHBIX O]
MHUKPOCKOTIOM
O06o06maronmit OnpenenstoT NOHATHUS, J1aBaTh ONpEJeNICHUE P:Ymeror Bribuparor
YPOK C(i)OpMI/IpOBaHHBIe B X0JI€ TCPMHUHAM. Ha3siBaTh OpTraHU30BbIBATH IICJIEBBIC




H3YYCHUS TEMBIL. 0COOEHHOCTH BBITIOJTHCHUE CMBICIIOBBIC
OTpa6aTBIBaIOT YMEHHUS CTPOCHHA KIIETOK 3aﬂaHHﬁ yauTei, YCTaHOBKHU B
dbopMyIHpoBaTh JKUBBIX OPTaHU3MOB,; aHAITH3MPOBATH _cBomx
T — TEPETHCIATE UX pe3yIabTaThl CBOCH JEHCTBUAX U
CBOIICTBA M 3HaYCHHUE | PabOTHI HA YPOKE. MOCTYITKAX .
KOHCTpYHpOBATE, XapaKTepU30BaTh IL: YMmeror
NpOBOIUTH 0COOEHHOCTH BOCIPOU3BOAUTE
OKCTIEPUMEHTEI, OLICHUBATH CTPOCHHUS U HH(i)OpMaHI/IIO 110
MIOJTyYCHHBIEC PE3YIIbTaThI (YHKIIMOHMPOBAHHUS MaMsTH, 1aBaTh
onpezercHne
MOHSTHUSAM,
CTPOUTH PEUEBBIE
BBICKa3bIBAHUS,
YCTaHaBJIMBAaTh
TIPUYHUHHO-
CJIC/ICTBEHHBIC
CBSI3U.
K: Ymenue
paboTaTh B
rpyIIax,
00CyX1aTh
Accumutsyst Accumuiisius. OnpenensitoT MOHATHS, J1aBaTh ONpEACIICHUE P- manupytot u Oco3HaBaTh Moaens
u JII/ICCI/IMI/IJTHHI/IH. (bopMI/]pyeM])]e B X0J1€ TCPMHUHAM. MPOrHO3UPYIOT CAUHCTBO U «KHCTKa)),
JMCCHMUJISIIIAS. MeTa6onusm M3YUEHNS TEMbI: IIepeuncnaTs ramnsl pe3ynbTar u LIEJIOCTHOCTh IIpesenTanus
MeTaBommsm «@CCHMHAIALI, SHEPreTUIEeCKOTO BHOCST OKpPY’KaIoIIero
00MeHa, OCHOBHEIC HE00XOIUMBIC MUpa
«AUCCUMUITALHSD, TPOIIECCHI JIOTIOJTHECHUS.
«MeTaboIH3MY. MeTadoau3Ma I1- Haxomar u
OGcyxmaror B Kiacce XapaKTEpU30BaTh OTOMpAIOT
npoOJIeMHbIE BOIPOCHI, 0OMeH BelecTB U HEOOX0IUMYIO
CBs3aHHBIE C IPOLIECCAMHU HpEBPAIlCHUE MHDOPMALHIO U
0OMeHa BEIIEeCTB B SHEpTHN. CTPYKTYpHpYIOT
OHMOJIOTUYECKUX CUCTEMAX ee.
K- BbIcKa3bIBatOT
CBOIO TOUKY
3peHust
DHEPreTUYECKUi Hemonnoe OnpenensitoT MOHATHS, OOBSICHATD P- mnanupyror u | Oco3HaBathb Monens
0OMEH B KJIETKE KHCJIOPOJHOE (dhopMupyemsbIe B X011€ B3aUMOCBSI3b NpOrHO3UPYIOT C€IMHCTBO U «Kietkay,
(epMEHTATUBHOE | U3Yy4EHHs TEMBI: ACCUMUIIALINY 1 pE3YIbTAT 1 [EI0CTHOCTD Tpesentanms
BHOCSIT OKPY’KaIOIIero




paciienieHue «HETIOJTHOE KUCIIOPOTHOE JIMCCUMUIIALINH, HEOO0XOIUMBIC MHUpa
TJIFOKO3BI. (hepMeHTaTHBHOE obpazoBanue ATD B JOIOJHCHHSL.
[ mukou3. pacIIeILICHHE TIIOKO35D, X0Je - naxozar u
[MomHOE «TJIAKOJIN3Y, KIIOJHOE SHEPreTUIeCKOTO oTGHparot
HEO0OXO0IUMYIO

KHCJIOPOIHOE KHCIIOPOIHOE oOMeHa B KIIETKe. HHGOPMAITHIO 1
pacuienieHme pacmierieHue TIIOKO3bD», XapakTepHu3oBaTh CTPYKTYpHPYIOT
TITFOKO3EL. «KIICTOYHOE JTBIXaHUEY. 00OMeH BemecTB U ee.
Knerounoe XapakTepu3yloT OCHOBHbBIE | IPEBpALEHUE K- BBICKa3bIBAIOT
JIBIXaHUE STaIbl SHEPTETUIECKOTO SHEPrHH KaK CBOIO TOYKY

oOMeHa B KJIeTKax TIPOLIECCHI, 3pcHus

OpTaHU3MOB. COCTaBJISFOIIIE

CpaBHHBAIOT OCHOBY

SHEPreTHIECKYIO JKU3HEACATETEHOCTH

3¢ GEeKTHBHOCTh TIIUKOIN3a | KIETKA

¥ KJICTOYHOTO JBIXaHU

10 | dorocunTes u 3HaueHHe OnpenensitoT NOHATHUS, OOBICHATH CMBICII P: YmeTn OCMBICTHUBAIOT Tabuuma»
XEMOCHHTE3 ¢doTocuHTE3A. (hopMupyeMsbie B X011 CBETOBO U CaMOCTOATEIBHO | IPUIMHBI DOTOCHHTE3Y,
CaeroBas (hasa U3Y4EHUS TEMBIL: TEMHOBOH (a3 OobHapykHMBaTh U | pasHooOpasus
¢dotocuHTe3A. «cBeToBas (aza (dhoTocuHTe3a (opmuposars, fporeccos
YIeOHYIO TIPOUCXOIATIHIX

TemHoBas daza (dhoTOoCHHTE3a), «KTEMHOBas npoGremy, B SKUBBIX
¢dotocuHTE3A. ¢dasza porocunTE3aY, OIIPENeNATh Lelb | OpraHH3Max
doToHN3 BOIBL. «hoTOIH3 BOIBI», yueGHOIM
XeMOCHHTE3. «XEMOCHUHTE3Y, JIeSITeTHHOCTH.
XeMoTpoQsI. «XeMOTpO(B», Ymers paborats 1o
Hutpudunupyro «HUTpHDUIHMPYIOLIE TUTAHYy, CBCPATH

mue OaKTepuu

OakTepui». PackpsiBaroT
3Ha4YeHHe (POTOCHHTE3A.
XapaKkTepu3yroT
TEMHOBYIO U CBETOBYIO
(a3el poToCHHTE3a IO
cxeme, IPUBEJECHHOM B
y4ueOHHKe.

CpaBHMBAIOT IPOLIECCHI
(dotocuHTEe3a U
XEeMOCHHTE3a.

CBOH JICHCTBHS C
LEIbI0 U, IPH
HEOOXOIUMOCTH,
HCIPABIATH
OIINOKH
CaMOCTOSITEILHO.
I1. Ymets
aHAITM3UPOBATh
coaepkaHue
JEMOHCTPAIIHOHHO
H TaOIUIBLI U
PHUCYHKOB.




Pewaror pacueTHbie
MaTeMaTHYeCKHe 3a1auM,
OCHOBAHHEIE Ha
(axTIIecKOM
OHOJIOTHYECKOM
Marepuae

K: Ymets
CaMOCTOSTEJILHO
OpraHu30BBIBaTh

yueOHOE
B3anMOoJIeiicTBHE

pu pabore B
rpymre (mape).
OOBbEKTHUBHO
OIICHMBATh paboTy
YJICHOB IPYHII

11

ABTOTpPO(dEI N
reTepoTpodbI

ABTOTpPO(BI.

I'erepoTpodsr.

dotoTpodmI.
XeMoTpodHL
CanpoduTsl.
ITapa3utsl.
I'onosoitnoe
ITUTaHUE

OnpenensitoT NOHATHUS,
bopMupyembie B X0/
W3y4CHUS TEMBI:
«aBTOTPO(BD»,
«reTepoTpodbI»,
«hotoTpon»,
«XeMOTPODBI»,
«canpouTh»,
«IapasuThD», «TOJI030HHOE
nutanue». CpaBHUBAIOT
OpraHHu3MBI IO CIIOCO0y
MOJTYYCHHS TUTATESTBHBIX
BemiecTB. CocTaBisOT
cxemy «Kiaccuduranust
OPraHu3MOB MO CIIOCO0y
MUTAHUSD C IPUBEICHUEM
KOHKPETHBIX IPHMEPOB
(cMBICITOBOE UTEHME)

JlaBaThb OMpEACIICHUC

TepMuHaMm. Ha3biBath

THIIBI TTUTAHUS
JKUBBIX OPraHU3MOB;
(ha3bl ¥ IPOTYKTHI
(dbotocunTe3a;
TPYIIIBI
reTepoTpoHBIX
OPraHU3MOB
XapaKTepu30BaTh

(omuceIBaTh) 0coOeH-

HOCTH TUTaHUS
aBTOTPO(HBIX U
reTepoTpOHBIX

OpraHu3MOB
(canpoduTos,
MapasuToB,
CUMOHOHTOB),
0COOEHHOCTH

MPOIECCOB POTO- U

XeMOCHHTE3a.

[IpuBoUTE TPHMEPHI

pacTUTENbHBIX
OpPTaHU3MOB C
reTepoTpOGHBIM
TUTIOM MTUTAHHH,
OpraHu3MOB CO
CMEUIAHHBIM THUITOM
MUTAHUA.

P: Ymets
CaMOCTOSITEILHO
0OHapyKHBaTh U

¢dbopMupoBaTh

YIeOHYIO

podnemy,
OTIpENeNATh IeIb

yueOHOH
IeSITEILHOCTH.
YMmeTh paboTtaTh 1o

IJIaHY, CBEPATH
CBOM JIEHCTBUS C

LEJIBIO U, TPH
HEOOXOIUMOCTH,

UCTIPABJIAThH

OILINOKH
CaMOCTOSTEILHO.

I1. Ymetn
aHAITM3UPOBATh

COJICpXKaHHE
JEMOHCTPAIIHOHHO
¥ TaGIUIbI U
PHCYHKOB.

K: Ymers
CaMOCTOSITEIILHO
OpraHu30BBIBATH

yaebHoe
B3aMMOJCHCTBHE

OCMBICTHUBAIOT
MPUYHHBI
pa3Ho00Opa3us
THUIIOB [TUTAHUS
KJIETKU

Tabnuma»
doTtocuHTE3N,
MIPE3CHT
«Tunel
MMUTAHUS
KIIETOKY




pu paborte B
rpynre (mape).
OOBEKTHBHO
OLICHUBATH PabOTy
4YJICHOB I'PYIIIT

12 | Cunres Cuntes OenkoB B | OnpenensioT MOHATHS, JlaBaTh ONpEEIICHUE P- BeIAENAIOT M Oco3HaBath
OEKOB B xierke. Ien. dopmupyembIe B X071€ TepMuHaM. Ha3plBaTh | OCO3HAIOT TO, UTO | CIUHCTBO H
KIIETKE eHeTHYeCKui M3YUCHIS TEMBI: «TCHY, 3Tarnsl OMOCHHTE3a YK€ YCBOEHO, LEIOCTHOCTh Mogens THK,
xonx. Tpuner. «TE€HETUYECKUN KO, Geatka (mecto BHOCAT OKpYAiomero IIpess.
OCYILECTBJICHUS HEoOXoAuMbIE MHUpa «buocunTes
Kozos. (TPHILIET, KKOAOHY, TPAHCKPHIIIAN U nonosHenus. 11- Oenka»
Tpanckpumnius. «TPAHCKPHITL», TpaHcIALHY) HCCIEYIOT,
AHTHKOJIOH. «aHTHKOJIOHY, XapaKTepU30BaTh HAXOJAT U
Tpancmanus. TPAHCIALUN, (omuchIBaTHh) oTOUparoT
onucoma KHIOJTHCOMAY. npoiiecc GMocHHTE3a HE00XOTUMYIO
XapakTepH3yioT OCJIKOB B KIICTKE. nHGOPMAIHIO U
MIPOLIECCHI, CB3aHHBIE C Obwscuss pois CTIPYKTYPUPYIOT
TEHETUYIECKOTO KOJa, ee.
OnocuHTE30M OenKa B poITB
KJIETKE. K- cnymaror
OnuCBIBAIOT MPOLIECCHI YYUTENS, OTBCUAIOT
TPAHCKPHITLIUHU Ha BOTIPOCHI
TPaHCIISILUY TPUMEHSIS
MIPUHIIATT
KOMILJIEMEHTAPHOCTH U
TeHETHYECKOTO KOJa
13 | Jenenue Kuznennsiit uukn | Onpenensor MOHATHS, JlaBaTh OINpEIEICHUE P- mnanupyror u Oco3HaBaTth HWHM, Oecena,
KJIETKHU. KJIETKU. MUTO3. q)opMpreMHe B X0J¢€ TCPMHUHaM. HazsBath IIPOTrHO3UPYIOT CAUHCTBO U JICKIIUA
Muro3 Hurepdasa. U3yYEHHs TEMBI: «KMHUTO3, aspl MuTO3a, pe3ynpTaT 1 HEITOCTHOCTE
[podaza. «uHTepdazay, «rpodaszan, OPTaHOWE, BHOCAT OKPYKAIOIIEro
YYacTBYIOIIHE B HE0O0XOIUMBIC MHupa
Meradasza. «Metadazay, «anadazay, eI KIeTKH IOTIOTHEHHA.
Anadasa. «renodasay, XapaKTEPU30BaTh I1- HaxomaT u
Tenodasza. «peayIUIMKanuUs», MEXaHU3M JICICHUS 0TOMparoT
Penynnukanus. «XpOMATHUIBD, KJIETKH; OIIMCBIBATh HE00X0ANMYIO
Xpomaruasl. «CUEHTPOMEpPa», «BEPETEHO HIPOLECCEI, HH(OpMALHIO U
IlenTpomepa. JIeTIEHUS. TIPOUCXOIALINC B CTpYKTYpUPYIOT
Kaxaoi u3 das ee.
Bepereno XapaxkTepusyror

muto3a. OObsACHATE




OMOJIOTMYECKHIA

K- BrIcKa3BIBarOT

JENIEHUS OMOJIOTUYECKOE 3HAYEHHE
MMUTO?3A. CMBICJI MUTO3a CBOIO TOYKY
OIIHCHIBAIOT OCHOBHBIE 3peHMs
(a3er MuTO3A.
VcTanaBnmBaoT
MIPUYUHHO-CJICACTBEHHBIE
CBSI3M MEKIY
MIPOIOJKATENHEHOCTBIO
JENIEHNS] KIIETKU U
MIPOIOJKATENHEHOCTBIO
OCTAJBHOTO TIEpHoIa
JKU3HEHHOTO LUKJIA KIETKH
14 | O6oOaroIHU 3HATh TCPMHHBI, P: Yuutecs
i ypok Ha3bIBATH OPTAHOWIBI | KOPPEKTHPOBATH | CAMOCTOSTEIHHO
KJIETKH, TPYIIIIbI 3HAHUA U OTIPeIeTISITh
XMMHUYECKHUX 00BLEKTHBHO MX 3HAYUMOCTh
DJIEMEHTOB, OLICHUBATD. H3y4aeMoro,
BKIIIOYEHHBIX B I1: ymenue BO3MOKHOCTb
XMMHYECKHAH COCTaB 0000maTe 1 HCIIOJIB30BaTh
KJIETOK; IEPEUUCIATh | CHCTEMATH3UPOBAT CBOM 3HAHUS

THUIIBI TUTAHUS; (a3bl
MHUTO3a
XapaKTepU30BaATh
CTpoeHue, PyHKINH
U XUMHUYECKUMN
COCTaB KJIIETOK
(baktepuit, rpubOB,
pacTeHuil u
JKUBOTHBIX);
(’HEpreTHUecKuil u
MIaCTUYECKUI
0OMEHBI); CYIIIHOCTh
muro3a. [IpuBoanTs
TIPUMEpHI,
MTOKa3bIBAOIINE
B3alMOCBSI3b
CTpOCHHA ¥ QYHKIHN
KJIETOK

b 3HAHUS, JeTATh
3aKJIFOUCHUS
BBIBO/IbI, CTPOHUTH
JIOTHYECKOe
paccyxJeHue.

K : orcrauBas
CBOIO TOUYKY
3peHMs,
MIPUCITYIINBATHCS K
MHCHHIO JIPYTHX
y4auuxces,
CIIPaBEINBO U
KOPPEKTHO
OIICHHBATH PAOOTY
OJIHOKJIACCHUKOB 1
YBRKHUTEIBHO
OTHOCHUTBLCS K

MIPH U3yICHUH
Apyrux
MIPEIMETOB |
pelieHnu
OUOJIOTHYECKUX
3a1a4




| mmenmio qpyrux |

Opranu3MeHHbIi ypoBeHb - 13 gacos

Pa3smHokeHne
OpraHu3MOB

O6mas
XapaKTepUCTHKA
OpPTraHU3MEHHOTO
YPOBHSL.
Paszmuoxenue
OPraHu3MOB.
Becnomnoe
pa3MHOXEHHE.
IloukoBanue.
Jlenenue Tena
HagBoe. Crophl.
Bereratusnoe
pa3sMHOXEHHE.
TlosnoBoe
pa3MHOXEHHE.
T'ameTsl.
I'epmadpouThL
CeMeHHUKH.
SImyHuKy.
CriepMaTO30U/IbI.
SIAnexieTkn

OnpenensitoT NOHATHS,
(dbopmupyemBbIe B X011€
U3y4EHUs TEMBbI:
«pa3MHOKEHHE
OpraHu3MOBY, «Oecroioe
Pa3MHOMKEHHUEY,
«MIOYKOBAHUE», «IEICHHE
TeJay, «CIopbI»,
«BEreTaTuBHOE
Pa3MHOEHHEY, «II0JIOBOE
Pa3MHOXXEHHEY, «IaMEThD»,
«repMadpoIUThI»,
«CEeMEHHHKN», «TUUHUKI,
«CTIEPMATO30H B,
THLIEKIIETKH.
XapaKkTepusyoT
OpraHU3MEHHBIH YPOBEHb
OpraHu3aluH )KUBOTO,
MPOIIECCHI OECITIOIOr0 U
MIOJIOBOTO Pa3MHOXKEHUS,
CPaBHHBAIOT UX.
OnuchIBaIOT CIIOCOOBI
BEreTaTUBHOTO
Pa3MHOKEHHS paCTEHHH.
[puBonsT npumeps!
OpraHu3MOB,
Pa3MHOKAIOIUXCS
TTOJIOBBIM M OECIIONBIM
nyTeM

3HATh TCPMHHBI,
MEPEYUCTISITH BUJIBI
Oecrosioro u
TOJIOBOT'O
Pa3sMHOXKCHHUS
OpraHH3MOB;
Ha3bIBATh MY)XCKUE U
JKEHCKHE TTOJIOBBIE
raMeThbl
OITUCHIBATD
CYIIIHOCTb
Pa3MHOXKCHHUS
opranu3MoB(6akTepu
i, rpuOOB, pacTeHUH,
JKUBOTHBIX U
YelIoBeKa);
XapaKTepU30BaTh
BHJIbI OECTIOJIOTO U
MOJI0BOTO
Pa3MHOKEHUs
OpTaHHU3MOB.
OcCymIecTBIATh
CPaBHHUTEIBHYIO
XapaKTePUCTUKY
Oecrosoro u
MOJIOBOTO
Pa3MHOXKCHHS,
OOBICHATH
MPEUMYIIIECTBA

P: Ymenue
CaMOCTOSTEIEHO
0OHApYXHUBATh 1

(opMupoBaTh
yaeOHYI0
mpooiemy,
OTIPENEIIATh IeIH U
3a1a9n yaeOHOM
JISSITeTIbHOCTH.
‘YMmenmne paborath
IO IIJIaHY, CBEPATH
CBOU JEHUCTBUS C
LEJBI0 U, IPH
HEOOXOIUMOCTH,
HCTIPABIATH
OIINOKH
CaMOCTOSATENBHO.
II:.. JaBatb
OTIpe/IeIIeHUS
TEPMUHAM. .
Paznuuate
Oecrionoe U
TI0JIOBOE
pa3sMHOXKEHHE
AHanu3upoBarh
CoJlep)KaHHe
JEMOHCTPAIIHOHHO
H TaOIULBI U

PHUCYHKOB

K: Ymenune
CaMOCTOSATENBHO
OpTraHU30BBIBATH

yaebHoe
B3aMMO/ICHCTBIE
pu pabote B

rpynrne

Oco3HaBarth
€IMHCTBO U
LIEJIOCTHOCTH
OKPYKaIOIIEro
MHpa.

BricTpanBath
COOCTBEHHOE
LIEJIOCTHOE

MHPOBO33pCHUC.

IIpesenr.
«becnonoe
Pa3MHOXKEHHE»




PasBurue
MOJIOBBIX
KJIETOK.
Meiios.
OmtooTBOpPE
HHE

Cramuu pa3BUTHS
ITOJIOBBIX KIIETOK.
Tl'amerorenes.
Ilepuon
Pa3MHOXECHHSL.
IIepuon pocra.
Ilepuon
CO3pEeBaHUs.
Meiio3s: metios [ u
meiios 1.
Kownnroramus.
Kpoccunrosep.
HampasuTtenbHbie
TeTbIIa.
Omto10TBOpEHHE.
3uroTa.
HapyxHoe
OIUTOIOTBOPEHHE.
Buyrpennee
OIUTOIOTBOPEHHE.
JlBoitHOE
OILTOIOTBOPEHHE
y
MTOKPBITOCEMEHHBI
X. DHOOCTIEpM

OnpenessroT MOHSTHS,
(bopMupyeMsIe B X01€
W3Y9CHUS TEMBI:
«raMeTOTEHE3», «IIEPUOT
Pa3MHOXKEHUS), KIIEPUOJT
pocTay, «Iepuoz
CO3peBaHUs», «Mero3 Iy,
«Mmeiio3 Iy,
«KOHBIOTALIHS,
«KPOCCHHTOBEDY,
«HATIpaBUTEIFHBIC
TeIbIAY,
«OTUTOIOTBOPEHUE,
«GHUTOTay, KHAPYKHOE
OTIIOJIOTBOPEHHEY,
«BHYTpECHHEE
OTIIOJIOTBOPEHHEY,
«IBOMHOE
OTIOJIOTBOPEHHE Y
TTOKPBITOCEMEHHBIXY,
«GHAOCTIEPM».
XapakTepu3yroT CTaguu
Pa3BUTHSI IOJIOBBIX KIETOK
M cTaaui Melo3a 1o
cXeMmam.

CpaBHHBAIOT MUTO3 H
Meiio3.

OOBSICHSIIOT
OHMOJIOTHYIECKYIO CYIIHOCTh
MHTO32a U OTIJIOJIOTBOPEHHSI

JIaBaTh OTpeEJIeTICHNE
TEPMHUHAM.
Ilepeuncnsts craguu
raMeToreHesa,
CTaauH Meio3a

XapaKTepU30BaTh
CTaTuu
ramMeToreHesa,
CYIITHOCTD W CTaJHH
Melo3a, mpoiiecca
OILTOIOTBOPEHHUS,
BBIJICIISITE OTIHYUS B
mpolieccax
(dhopMupoBaHUs
MYKCKUX U )KEHCKUX
ramert. [IpoBoauTh
CPaBHUTEIHHYIO
XapaKTePUCTUKY
XPOMOCOMHOTO
Habopa
COMAaTHYECKUX U
ITOJIOBBIX KJICTOK,
00BSICHAA
Onooruyeckuit
CMBICJI 3THUX
pazauuauit

P: Ymerp
CaMOCTOSTEIILHO
0OHApYXHUBATh 1

¢opMupoBaTh
yueOHYIO
mpooiemy,
OTIPEJICTISATH 11eT1h
yaeOHOH
JIeSITEIbHOCTH.

IT: JaBaTh
OTIpeIeIICHUS
TePMHHAM.
Ilepeuncnsate
CITOCOOBI
Pa3MHOXEHHS
CpaBHHBAThH
JKUBOTHBIX C
Pa3IUYHBIMU
BHJaMH OECIIONIOro
Pa3MHOXKEHHUS U
JKUBOTHBIX C
BHCIIIHUM U
BHYTPEHHUM
OIUIOZIOTBOPEHUEM.
Jloka3sIBaTh
9BOJIIOLIUOHHOE
COBEPIIEHCTBO
BHYTPEHHETO
OIUIOZIOTBOPEHUS U
pa3BUTHL
3apoJIbIla B
MaTepUHCKOM
OpraHu3Me.
AHanu3upoBaTh
conepxxanue K :
OTCTauBasi CBOIO
TOYKY 3peHUS,
MPUCITYIIUBATHCS K
MHEHHIO JPYruX

DopMUpoBaHUE
aKTUBHOU
KHU3HCHHOM
MO3UIINY B
3aI[ATE
TIPUPOJIBI
POJIHOTO Kpasl.

®dopmHpoBaHuE
9KOJIOTHYCCKON
KYIIBTYPHI
HEOOX0IMMOM B
COBPEMEHHOM
Mupe.
Pacnosnanme
B3aMMOOTHOIIICH
ui
YeJI0BEYECKOrO
obmiecTBa u
TIPUPOIBL.

Tabmuma
«Melio3y»
[IpesenT.




yJqamuxcs,
CIIPaBCJIMBO U

KOPPEKTHO
OIICHUBAaTh paboTy
OJTHOKJTACCHUKOB
NupuBunyans OnTorenes. OnpenensitoT MOHATHS, JlaBaTh OIpeJIelIeHUe P: YmeTn Oco3HaBaTh HWHM, Gecena,
HOE pa3BUTHE OMOpHOHANBHEI | (popMupyeMbIe B X0 TEpMHHAM. CaMOCTOSATEIIbHO €IMHCTBO U JIeKIUS
OPraHn3MOB. nepuoz VM3YUeHHS TeMbI: Ilepeuncnars 0OHapyXHUBaTh U LIEJIOCTHOCTD
buorenernyec OHTOTEHE3a «OHTOTCHE3», TCpHOBI (opmuposars, OKpYyAaiomero
. . OHTOTEHE3a, STAIbI yueOHYIO Mupa.
KHUH 3aKOH (3mbpuorenes). «3MOPHOHANBHBINA TIEPUO OMOPHOHATBHOTO npoGemy,
ITocTaMOpHOHaNL | OHTOrEeHE3a pasBuTHS OIIPENeNATD Lelb BhicTpausats
HBIH [IEpUOJ (3mb6puorenes)», XapaKTepPU30BaTh y4e6HOM COBCTBEHHOE
OHTOI'€HE3A. «IMOCTAIMOPHUOHATLHBIN IIE€PUO/JbI ACATCIIbHOCTH. LEJIOCTHOE
IIpsamoe MIEPHUOJ OHTOTCHE3aY, OHTOTCHEC3a, YMets paboTath 10 | \ppoBo33peHHe.
pasBUTHE. «IIPSMOE Pa3BUTHE, HpOmecesl, Tyiany, CBEpATE Ouenuparsb
Henpsamoe «HEMPAMOE PA3BUTHEN, MPOMCXOJIAIIIE B CBOM JICHCTBIA € KU3HCHHBIC
KaXIOM U3 LEJNBI0 U, TIPH CHTYaLuy ¢
pa3BUTHE. ) «3aKOH 3apOIbIIIECBOrO TEPHOJIOB. HEOGXOIUMOCTH, TouKH 3peHus
buoreneTryeckuii | CXOICTBaY, ITpoBOAUTH VICTIPABIISTh 6e30IIACHOTO
3aKOH. 3aKOH «OMOTCHETHYCCKU I CpaBHEHUE MPSIMOTO OIINOKH 00pasa KHU3HH 1
3apOJBIIIEBOTO 3aKOHY, «(bI/IHOFeHe3>>. 1 HENPSAMOTIo CaMOCTOSATCIILHO COXpaHeHUsI
CXOJICTBA. XapaxkTepu3yroT nepHo/Ibl TOCTIMOPHOHATBHOT II: Pazmrgats 3I0POBBS
buorenernueckuii | ontoreneza. OMUCHIBAIOT O PasBUTILA KHBOTHBIX €
OpraHu3Ma. pa3BUTHEM C
3aKoH. DduytoreHe3 | 0COOCHHOCTH OHTOTEHE3a
dopmynupoBaTh MeTamMop(o30M H
Ha IIPUMEDPE pasiMIHbIX OHOreHeTHYeCKHit 6e3 MeraMopdo3a.
TpYIII OPraHU3MOB. 3aKOH, MOSICHSISI €r0 OOBSICHATD
OOBACHSIOT 3HAYCHUE OHMOJIOTHYECKYIO
OHMOJIOTUYECKYIO CYIIIHOCTh polb

OHMOT€HETHYECKOTO 3aKOHA.
YcTaHaBIMBaKOT
HpI/I‘II/IHHO-CHe}:[CTBeHHI)Ie
CBSI3U Ha MPUMeEPE
JKUBOTHBIX C MIPSMBIM U
HETIPSMBIM Pa3BUTHEM

MeTaMop(o30B B
KHU3HU KUBOTHBIX
CpaBHHBaTh
pas3BuTHE C
MeTamop(ho3oM 1
6e3 meramopdosa.
K: Ymers
CaMOCTOSTENILHO
OpraHu30BbIBATh
ydeOHOe




B3anMOoJIeiicTBHEe
pu padore B
rpymre (mape).

YMmeTb 00bEKTUBHO

OIICHUBATh paboTy
YJICHOB TPYIIIIBL.

O6o6maronuit OmnpenessioT MOHTHUS, JlaBaTh OIpe/eNeHue P:Vmeror BeiOupator
YPOK C(I)OpMHpOBaHHBIe B X0JI¢ TEpMHUHAM. HasrwiBaTh OpraHn3oBbBIBATH IICJICBBIC U
M3YYEHUS TEMBI. CHOCOOBI BBITIOTHEHHE CMBICIIOBBIE
OTpaGaTHBAIOT yMeHHA Pa3sMHOXKEHHS )KI?IBI)IX 3aJaHAN yIUTEIs, YCTaHOBKH B
OpPraHu3MoB, aHAIU3UPOBAThH CBOUX
bopmynuposars IEPEUYNCIISITh UX pe3yabTaThl CBOCH JIEUCTBUSAX U
THIIOTE3BI, CBOICTBA U 3HauYeHHe | pabOTHI HA YpPOKE. HOCTYIIKAX .
KOHCTpYHPOBATh, XapaKTepu30BaTh II: Ymeror
MIPOBOJIUTH 0COOEHHOCTH BOCIIPOU3BOJINTH
SKCHEPUMEHTHI, OLIEHUBATh CTpOCHUA U MH(OPMALHIO 110
MOy HEHHBIE PE3YIBTATHI (hyHKINOHUPOBAHUS TIaMSTH, 1aBaTh
OIpeieieHne
MOHSTHUSAM,
CTPOUTH pPEUEBbIE
BBICKa3bIBAHMSI,
yCTaHaBJIUBATh
MPUYNHHO-
CIIeICTBEHHBIC
CBSI3H.
K: Ymenue
paboTath B
rpymnmnax,
00CyXIaTh
3aKOHOMEPHOCTH 3akoHoMepHOCTH | Omnpenensror NOHATHS, J1aBaTh OIPEICIICHUE P- mnanupyroru | Yuarcs WHM, 6Gecena,
HacJea0BaHUs HacJieJOBaHU q)opMpreMHe B X01€ TCpMHUHAM MPOTHO3UPYIOT OCMBICJINBATDb JICKIHA
IPU3HAKOB, [PU3HAKOB, M3YYEHNS TEMbL: XapaKTepu30BaTh pe3yabpTaT u SHaMMOCTE
YCTaHOBIICHHEIE YCTaHOBJICHHBIC «TUOPHIOTOTHICCKUI TpCAMET H3YHCHHA BHOCAT AQHHOM TEMEL,
TeHETHKH, HE00XOIUMBIE y4aTcs
I'. Mengnenem. I'. Mengnenem. METOM», YUCTBIE INHUNY, FeHETHUCCKHE OTIOHEHHSL HCIIOIB30BATE
MoHorubpunHoe MoHornOpuIHOE | «MOHOTHOPUIHBIC TEPMUHBI, CHMBOJIBI, I1- HAXOIAT U CBOM B3TIISIbI
CKpCUIMBAHUC CKpCIIMBaHHUC. CKpCUIUBAHUA, TMOHATHUA, 0T6I/Ipa}QT JUISL peLIeHUs
HuTtonormyeckue | «auieTbHBIC TCHBD), pacKpeIBaTh CyTh HE0OX0TUMYIO npoOiem u
OCHOBBI «COMO3HTOTHEIC H THOPHIOIOTHYECKOTO nHPOPMAIHIO U M3BJICUCHUS




3aKOHOMEPHOCTEU | TeTepO3UTOTHBIC METO[Ia, CYTh CTPYKTYPUPYIOT | KHU3HCHHBIX
HacJIeI0BaHUA OpPraHU3MbD», npaBuja ce. YPOKOB
npn «IOMHUHAHTHBIE H eanHO00pa3us K- BBICKa3BIBAIOT
THOPHIOB ITEPBOTO CBOIO TOUKY Y 10BIETBOPSIIOT
MOHOTHOPHIHOM | PEIleCCUBHBIC IPU3HAKI,
MOKOJIEHUS, CYTh 3peHus MOTpeOHOCTH B
CKpETUBAHHH. «pacIIeTIeHue», «3aKOH 3AKOHA YHCTOTHL CIIPABEILTHBOM
I'ubpunonormdec | YUCTOTHI TaMET». raMer; OLICHHBAHUH
KUH METOJI. XapakTepu3yloT CYILIHOCTh (bopmyupoBarh cBOEH paboThl U
YucThle TMHUN. THOPHIOIOTHYECKOTO IIPaBUIIO paboThI
MOHOFI/IﬁpI/IILHLIe METO/1a. pacmieniieHus. OJHOKIIACCHUKOB
CKpEIIHBAHHUSL. ONHCHIBAIOT OTIBITHI, Hasats
IIUTOJIOTUYECKOE
AuienbHble TeHbl. | poBoauMsble I.MeHaenem
6 000CHOBaHHE
I'oMO3UroTHRIE 1 | TI0 MOHOTHOPHIHOMY 3aKOHOMEPHOCTSIM
OpTaHU3MBEI. CoCTaBISIOT CXEMBI MOHOTHOPUIHOM
JloMHUHaHTHBIE U ckpentBaaug. OOBICHIIOT
pereccuBHBIC LUTOJOTHYECKIE OCHOBBI
MIPU3HAKH. 3aKOHOMEPHOCTEN
Pacmerenue. HaCJIEOBaHUS MIPH3HAKOB
3aKOH YHCTOTHI TIPH MOHOTUOPUIHOM
ramer. CKpEUIBAHUN.
Ipaxkmuueckas Pemarot 3amaun Ha
paboma MOHOTHOpPHIHOE
Pemenne CKpEILUBaHKE
TeHETUIECKUX
3amad Ha
MOHOTHOPHIHOE
CKpeIUBaHHE
Henonnoe Henonnoe OnpenensitoT NOHATHUS, J1aBaTh ONpEACIICHUE P- nnmanupytor u VYyarcs HHM, 6ecena,
JOMHUHHUPOBaH JOMUHUPOBaHUE. | (GOPMHUpPYEMBIE B X0/1€ TepMHHAM HPOTHO3HPYIOT OCMBICIINBATD JICKIHS,
e. TeHOTHI 1 CeHOTHM 1 WM3YCHHS TEMBI: XapaKTepU30BaTh pe3yabTaT u 3HaYMMOCTb MPAKTHKYM
3aKOHBI BHOCSIT JTAaHHOH TEMBI,
¢denotum. ¢denotum. «HETOJHOe
A A HaCJIEeJICTBEHHOCTH. HE00XOIUMBIC y4arcs
HaJIU3Hu HaJIU3HU MHUHHUPOBAHUC),
almsnpyio ammsupyiomee | 10 POBAHHCY, OOBACHATH JIOTIOJTHEHHUSL. HCTIOJIB30BaTh
iee CKpeIllBaHUE. «TCHOTHID, «(PCHOTHID», B3AHMOCBS3b I1- HaXoasT U CBOM B3TJISIbI
CKpCIIMBaHNEC Ipakmuueckas «aHaJIM3UPYHOUICe TCHOTHUIIA U 0oTOMparoT JJ1s1 peLICHUS
paboma CKpEIUBaHUEY. (heHOTHITHYECKHUX HEOOX0UMYIO npobiem u




Pewenune XapakTepu3yT CYILIHOCTh MIPU3HAKOB nHPOPMAIHIO U W3BJICUEHUS
TCHETHYCCKUX AHAIM3UPYIOLIETO OpraHn3MoB, CTPYKTYpUPYIOT JKU3HECHHBIX
3aja4 Ha CKpelLHBAHHSL. MIPaKTUYECKOE ee. YPOKOB
3HaueHUe K- BpicKa3piBatOT
Hacjel0BaHUE CoCTaBISIOT CXEMBI
p MIPUMEHEHHS METO1a CBOIO TOUKY Y I0BIETBOPSIOT
TpU3HAKOB NPH CKpCIMBAHI. T CHIaloT AHAIM3UPYIOLIETO 3pEeHUs MOTPeOHOCTH B
HEIIOJIHOM 3a/1a4y Ha Haclel0BaHUE CKpeIMBaHHL. CIIPaBEUTHBOM
JOMHWHHUPOBAHUA TIPU3HAKOB IIPH HETIOJITHOM Pemate 3a7a4d Ha OLICHUBAHUM
JOMUHUPOBaHUH HEIOJIHOE CBOCH pabOThI U
JOMUHHPOBAHUE U paboTsI
aHAIU3UPYIOLIEe OJHOKJIACCHUKO
CKpEIIMBAHHE B
Jurnbpuntoe Jurubpunnoe OnpenensitoT MOHATHS, J1aBaTh ONPEACIICHUE P- mnanupytot u VYuyarcs KV, rpynm.
CKpelvBaHue. CKpEILMBaHUE. (dbopmupyembie B X0/1e TepMHUHAM HNPOTHO3UPYIOT OCMBICJINBATD
3aKoH 3aKoH M3YHEHNS TEMBI: XapaKTepu30BaTh pe3ynbTar u 3HaYUMOCTD
3aKOHBI BHOCSIT JTAHHOM TEMBI,
HE3aBUCUMOI'0 HE3aBUCUMOI'0 «OUTHOPHUIHOE
HaCJIEeJICTBEHHOCTH. HE00XOIUMBIC ydarcs
Hacjel0BaHuUs HacJel0BaHus CKpEILUBAHKE», «3aKOH PackpBIBaTh JOTIONHEHHSL. S —
IIPU3HAKOB IIPU3HAKOB. HE3aBUCHUMOI0 CYIIHOCTH 3aKOHA I1- HaxomAT U CBOU B3I
INonuru6puanoe Hacjie10BaHus HE3aBUCUMOI'0O oTOHparoT U1 pELICHUS
CKpeIlUBaHHE. MIPU3HAKOBY, HacjeI0BaHus HE00X0IUMYIO poOieM u
Pemmerka «IOIUTHOPHIHOE MIPU3HAKOB. nHGOPMAIIHIO U W3BJICUCHUS
Tennera. CKPEIMBAHUEY, «PEIIETKA PeHIaTB6321,Ha‘II/I Ha CTPYKTYpUPYIOT >KU3HEHHBIX
TUruOpuaHOe ee. OKOB
IIpaxmuueckas IIenHeray. P P
p CKpEILMBaHUE. K- BrIcKa3bIBatOT
pavoma JlatoT XapaKTepUCTHKY 1 XapakTepu3oBaTh CBOIO TOUKY Y 10BIETBOPSIIOT
Pemenue OOBSICHSIIOT CYIIIHOCTD BUJIBI 3peHHst MOTPeGHOCTD B
TEHETUYECKUX 3aKOHa HE3aBUCUMOI0 B3aUMOJICHCTBUS CIIPaBEIIMBOM
3ajJa4y Ha HacJIEIOBaHUS IPU3HAKOB. AJIJICJIBHBIX I'€HOB OLICHNBAaHNU
AUrubpuHOE CocCTaBIAIOT CXEMBI cBoeit paboTEI 1
CKpEIlUBaHHE CKPEIIUBAHUS U PEIIETKH paboTsi
OJJHOKJIACCHUKO
IIennera. B
Pewaror 3agaun Ha
TUTHOPHUIHOE
CKpEIUBaHUE
I'eneruka I'enetuka nona. OnpenenstoT NOHSTUS, J1aBaTh OIpEICIICHUE P- nnanupyror u VYuarcs WHM, Gecena,
moJia. Hacnenosanue (bopMpreMLIe B XOJI€ TCPMHUHaAM IIPOTHO3UPYIOT OCMBICIIMBATh JICKIIUA
ClerieHHoe ¢ NPU3HAKOB, M3YUEHNS TEMbL: XapaKTepU30BaTh pe3ynbTar u 3HaYMMOCTb KY, rpynmn.
CYIITHOCTh 3aKOHA BHOCSIT JAHHOU TeMbl, | paboTa




TI0JIOM CIIETUIEHHBIX C «ayTOCOMBI», «I10JIOBBIE T. Moprana. HEoOX0oANMBIE y4arcst
HacJIeJOBaHHUE TIOJIOM. XPOMOCOMBI», OOBICHATH JOIIOJIHCHU . HCII0JIb30BaTh
AyTOCOMBL. «TOMOTaMETHBIH TI0JI», MCXaHH3M - naxozar u CBOHM B3IJLALBI
. CIIETUICHHOTO oTOHMparoT JUISL peIIeHNUS
ITonossie «reTeporaMeTHBIN O,
HaCIIeTOBAHUS HE00X0ANMYIO mpobnem u
XPOMOCOMEI. (CICTLICHHE IeHa C MIPU3HAKOB, HA3bIBATh MHPOPMAIHNIO U W3BIICYCHUS
lomorameTHpiid u | OTOMY. €ro TPUYHHBI CTPYKTYPHUPYIOT KH3HEHHBIX
rereporaMeTHelii | J[aloT XapaKTepUCTUKY U (KOHBIOTALNS, ee. YPOKOB
ro1. CrerieHue OOBSCHSIOT MepeKpecT K- BpICKa3bIBatOT
FeHA C IIOJIOM. 3aKOHOMEPHOCTH XpOMOcoM), oOparmas CBOIO TOUKY Y I0BIETBOPSIOT
Ilpakmuueckas HacJeJ0BaHUs PU3HAKOB, BHUMAHHC Ha 3peHIi MOTPEGHOCTE B
6uonornyeckoe CIPaBEJTUBOM
paboma CIIETUICHHBIX C TIOJIOM.
P c 3Ha4YeHHe NepeKkpecTa | P- ulaHupyoT ¥ | OIleHUBaHUHU
CIICHHC OCTABJIIOT CXCMBI XpOMOCOM IIPOTHO3UPYIOT | CBOEH PaBoTHl U
FCHETHCCKUX CKpCIMBAHHA. JTaBaTh OTIpE/ICICHUE pe3yabTaT u paboTHI
3a7aq Ha YcraHaBIMBaOT tepmuHaMm. Ha3biBath BHOCSIT OJTHOKJIACCHUKOB
HacJIEJOBAaHUE MPUYUHHO-CJIIEACTBEHHBIE T'pYIHIIbI XpOMOCOM HEoOX0oaNMBIE VYuntecs
IPH3HAKOB, CBSI3H HA IPUMepe XapaKTepU30BaTh JIOTIOJTHEHHUSL. CaMOCTOSTEIILHO
P —— 3ABHCHMOCTH PA3BHTHS IPYIIIBI XPOMOCOM [1- HaxomIT M BBIOMpATh CTUIIb
(ayrocomsr u oTOMparoT paboTsl,
TI0JIOM ojia 0coOu oT ee
TOJIOBBIE HEOOXOIMMYIO OTIpeNeIsITh
XpOMOCOMHOTO Habopa. XPOMOCOMBEI); UHPOPMALMIO U 3HAYUMOCTb
Perator 3a1aun Ha MEXaHHM3M CTPYKTYPUPYIOT H3y4aeMoro,
HacJeJOBaHNUE MIPU3HAKOB, HacIeIOBAHUS ee. BO3MOXKHOCTb
CIETUIEHHBIX C TI0JIOM NPU3HAKOB, K- BbICKa3bIBaIOT UCII0JIb30BATh
CIICTUICHHBIX C CBOIO TOYKY CBOM 3HAHUS
nosiom. IIpuBoanTh 3peHust MIpY U3YYCHUU
IIPUMEPBI IPU3HAKOB, JIpYrux
CIICTUICHHBIX C MIPEAMETOB U
nonoM. Pemare pelieHuu
3a1a4u Ha OHMOJIOTHYECKUAX
CIICTUIEHHOE C T10JIOM 3a1aq
HacJeJOBaHHE
O06o0mmaronmii OnpenensitoT MOHATHSA, JlaBaTh OTpeesieHne P:VYmeror Bri6upator
YpOK cOpMHPOBAHHBIE B XOJIE TepMuHaM. Ha3biBaTh | OpraHm3oBBIBaTh LieJIeBBIE U
W3YdeHHS TEMbL. cnoco?m BBITOHEHHE CMBICIIOBBIE
B3aUMOJACHCTBUS 3a7aHUH yIUTEIS CTaHOBKH B
OT1pabaTeIBatOT yMEHU 5 A v ’ Y
TCHOB; NEPCUNCIIATH AHAJIU3UPOBATH CBOHUX
bopmymiposars HX CBOWCTBA U pe3ysbTaThl CBOEH JIEUCTBUSAX U
THIOTESEL, 3HAUCHUE paboTHI Ha YPOKE. MOCTYITKAX .




KOHCTPYHUPOBATh, XapaKTepU30BaTh IT: Ymeror
IPOBOJUTH 0COOEHHOCTH BOCITPOM3BOAUTH
SKCIEPHMEHTBI, OLIEHUBATh CTpOCHHS 1 MH(OPMAIIHIO TIO
(hYHKIMOHUPOBAHUS MaMSATH, 1aBaTh
TIOJTyYCHHBIE PE3YIbTaTHI
onpezeacHue
TTOHSTHUSM,
CTPOUTDH PEUCBHIC
BBICKa3BbIBAHUS,
yCTaHaBIIUBATh
MPUYHHHO-
CJIEJICTBCHHBIC
CBSI3U.
K: Ymenue
paborath B
rpyIIax,
00CYXIIaTh
10 | 3akoHOMEpHO 3akoHoMepHOCTH | OmnpenensoT MOHATHS, JlaBaTh OMpeJiesieHue Pezynamuenvie Yuurbcs HHM, 6ecena,
CTH U3MEHUYNBOCTH: (dhopMupyeMsbIe B X011 TEpMHUHAM vvia NpU3HABATD JICKIHA
H3MEHUMBOCTH MOZM(UKALMOHHA | H3ydeHUS TEMbI: XapaKTepH30BaTh CaMOCTOSITETPHO | TPOTHBOPEYHBO
CBOJICTBA JKHUBBIX 0OHapyKUBATh U CThb U
sl IBMEHYUBOCTh. | «U3MEHYHUBOCTDHY,
M OpTaHU3MOB: (dhopmynHupoBaTh HE3aBEPIICHHOC
MO IU(DHUKAIIO o (DUKAIIH. «MoIpUKALIHIY, HACJIEJICTBEHHOCTh U mpobiemy B Tb CBOUX
HHas Hopma peakiun. «MOM(pUKALMOHHAS HN3MEHYHMBOCTB; KJIACCHOH U B3IJISA0B Ha
U3MCHYUBOCTb Hpakmuqecxa;z HN3MECHYMNBOCTH», «HOpMa 0OBSICHATDH HHHHBH}IyaﬂbHOﬁ MHUD,
. Hopma paboma PeaKITum. BO3JICHCTBUE yaeOHOH BO3MOIKHOCTb
peakuuu BuIsBiieHuE XapakTepu3yoT TCHOTHITA ¥ YCIIOBHI JICSITEIIBHOCTH. WX U3MCHCHUSL.
U3MEHYHBOCTH 3aKOHOMEPHOCTHU CpeAibl Ha Ilosnasamenshvie
. (dhopmupoBanue YVII.
OpraHu3MOB MOIU(DUKAITUOHHON
¢denoTumna [pexncraBnsTh
U3MCHYHBOCTH WH(OPMALIHIO B
OpraHU3MOB. BUJIE KOHCIIEKTOB,
[IpuBoasT mpUMeEpHI TaOIIHII, CXEM,
MOIU(DUKAITUOHHON rpaduKoB.
U3MEHYHBOCTH U AHaIHM3upoBaT
MIPOSIBJICHUN HOPMBI b, CABHHBATE,
KIaccu(QUIpOBAT
PEaKIHn.
b ¥ 00001maTh
YcTraHnaBiauBaioT HOHSITHS
MIPUYUHHO-CIICICTBCHHBIC
CBSI3U HA MIPUMEPE Kommynuxamuenwvi




OPTaHW3MOB C IIHUPOKOH U
Y3KOH HOpPMOM peakuuu.
Brinonssor
MIPAKTHYECKYIO paboTy 1O
BBISIBIICHUIO
N3MEHYUBOCTH Y
OpPraHU3MOB

e VVIT.

OrcrauBas
CBOIO TOUKY
3peHI/IH, HpI/IBO}II/ITB
apryMeHTBHI,
MOATBEPXKAAS UX
¢axTamu.
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3aKOHOMEPHO
CTH
HU3MEHYHUBOCTH

MYyTallMOHHas
HU3MCHYUBOCTDH

3aKOHOMEPHOCTH
HU3MEHYUBOCTH:
MYyTal[IOHHAs
HU3MEHYHBOCTb.
[Ipuunnbt
MYTaLHH.
T'ennnie,
XPOMOCOMHBIE U
TeHOMHBIE

MyTaluu. YTparta.

Henerus.
Hymnukanusi.
WuBepcusi.
Cungpom Jlayna.
TTonumnonus.
KonxunuH.
MyrareHHble
BEIIECTBA

OnpenensitoT NOHATHUS,
(dopmupyeMBbIe B X0I€
W3YUYCHUS TEMBI: «TCHHbIE
MYyTalum», «XXpOMOCOMHBIE
MYyTaluu», «KreHOMHBIE
MYyTaluu», «yTparay,
«Ienenus,
«IYTUTHKALUS»,
«UHBEPCHUS», «CUHIPOM
JayHay, «IONUTUIONINSD,
«KOJIXUIIHH,
«MyTarcHHBIE BELIECTBAY.
XapakTepusyoT
3aKOHOMEPHOCTU
MYTalMOHHOU
HN3MEHYMBOCTH
OpraHU3MOB.

[puBosT npuMepst
MyTanui y OpraHiu3MoB.
CpaBHHBAIOT
MOJU(UKAMH ¥ MYTaIHH.
O6cyxaroT mpooIIeMbl
HN3MEHYMBOCTH
OpraHu3MOB

Ha3bLIBaTh BHUIBI
B3aUMOJECHUCTBUSA
HeaJJIeIbHBIX T€HOB
XapaKTepu30BaTh
3aKOHBI
HACJIEACTBEHHOCTH,
BUJIBI
B3aMMOJICHCTBHUS
HeaJlJIeIbHBIX TeHOB.
Pemrate 3amaun Ha
B3aUMOJECHUCTBUSA
HeaJlJIeJIbHBIX TeHOB
JlaBaTh OINpeJeIIeHUE
tepmuHaMm. Ha3biBaTh
BUJIbI MyTAlIHii;
(hakTopsl, ciocoOHbIE
BBI3BaTh YBEJIUUYCHUE
YacTOThI MyTal[Ui

XapaKTepu30BaTh
(hopmbl
M3MEHYHBOCTH;
BBIJIETISITH OCHOBHBIE
pa3Iuuus MeXIY
MOAUGUKAIMSIMA U
MYTalUsIMU;
MEePEYUCISITH BUJIBI
MyTanuii, GaKTopsl,

P- mnanupyror u
MIPOTHO3UPYIOT
pe3yabTar u

BHOCST
He00X0IUMEBIE
JIOIIOJTHEHHUSI.

I1- HaxogsaT u
oTOuparor
HE0OX0TUMYIO
HHPOPMAIHIO U
CTPYKTYPUPYIOT

ee.

K- BBICKa3BIBaIOT
CBOIO TOUYKY

3peHus

IP. CamoCTOSITEIEHO
0CO3HABATh TPUYHHBI
CBOETO ycrexa Uiu
Heycrexa U Hax0AUTh
CIIOCOOBI BEIXO/IA U3
CUTYyallMH Heycrexa.
PaboTas mo
[peI0OKEHHOMY U
CaMOCTOSTEILHO
COCTaBJICHHOMY
[UIaHY, UCTIOJIH30BATh
HapSIY ¢ OCHOBHBIMHU
M IJOIOJHUTENBHEIE
CpezcTBa (CrpaBoYHas,

VYuarcs
OCMBICTTUBATh
3HAYUMOCTb
JTaHHOM TEMBI,
yaatcs
HCI0JIb30BaTh
CBOM B3TJISIBI
JUTSL peLeHUst
npobiem u
W3BJICUEHUS
YKU3HCHHBIX
YpOKOB
Yuuteca
CaMOCTOATEIHHO
BBIOMpATh CTUIIb
paboThl,
OTIPENIENSTh
3HAYUMOCTh
M3y4aeMoro,
BO3MOXHOCTh
HCIO0JIb30BaTh
CBOU 3HaHUSl MpHU

W3YYCHUH JPYTHX
MPEIMETOB.

KV, rpynmn.
pabora




CIIOCOOHBIE BBI3BATh
YBEIMYEHUE YaCTOTHI
MYTaLHN.
O00CcHOBBIBATH
OHMOIOTHIECKYIO
pOJIb MyTaLUM.
IIpuBoAUTH IpUMEPHL
M3MEHYHMBOCTH,
HACJIEJICTBCHHOCTH U
MPHUCIIOCOOICHHOCTH
pacTeHuil u
JKUBOTHBIX K Cpejie
oOuTaHus

mrTepaTypa,
KOMIIBIOTED).

I1. OcymiecTBIATH
ITOTUYECKYIO
OTIEpaIHIO
yCTAaHOBJICHUS
OTHOIIICHHI;

K. Yuutbca KpUTHYHO
OTHOCHUTBCSI K CBOEMY
MHEHHIO, C
[TOCTOMHCTBOM
MpU3HAaBATh
OIIMOOYHOCTH CBOETO
MHEHUSI (€cIH OHO
TaKoBO) U
KOPPEKTHPOBATH €TO
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OCHOBHBIC
METOIbI
CeJIEKIINH
pacteHuii,
JKUBOTHBIX H
MHUKPOOPraHu3
MOB

Cenexuusi.
I'mGpunm3zanus.
MaccoBslii 0TO0p.
WNHauBuyanbHbI
it otOop. Yucrsie
JIUHWH.
Bru3kopoacTBeHH
0€ CKpEIlUBaHKE.
T'erepo3suc.
MexBuaoBas
rUOpUAN3aIHSL.
HUckyccTBeHHBIH
MyTareHes.
buorexnonorus.
AHTHOMOTHKU

OnpenensitoT NOHATHUS,
(dopmupyemBbIe B X011€
W3Y4YEHUS TEMBI:
«CENEKIHS»,
«THOpUAN3ALHSD),
«MaccoBBIi1 0TOODY,
«UHIUBHTYyJIbHBIT
0TOOD», «UUCTHIE JIUHUIY,
«OIM3KOPOJICTBEHHOE
CKpeIMBaHUEY,
«TEeTEPO3HCY,
«MEKBUIOBAs
rHOpUAN3ALHSY,
«UCKYCCTBEHHBIH
MyTareHesy,
«OMOTEXHOJIOTHS,
«QHTUOWOTUKNY.
XapakTepu3yroT METO/IbI
CEJIEKIIMOHHOW paboThI.

naBaTh ONpeAeiiCHUuE
repMuHam. Ha3biBathb
LLEHTPbI
[TPOUCXOKICHUA
KYIbTYPHBIX pACTCHUI

XapaKTEePU30BaTh
BaJlauu ¥ [ICHTPOB
[IPOUCXOXKICHUSI
KYJIbTYPHBIX PACTCHHH C
MECTaMH PACIIOJIOKCHHUS
BHAYEHNEOOOCHOBLIBATE
COBIIAACHUEC BCIIUKUX
MPEBHUX [[UBIIH3ALIUIA;
[IPUBOJIUTH TPUMEPBI
MCIIOJIE30BaHUS
YYCHBIMU B
CeJeKIIMOHHON paboTe
BaKOHa
COMOJIOTHYCCKUX pﬂI[OB
HACIIECTBEHHON

M3MCHYNBOCTH

P:
KOPPEKTHPOBAThH
3HAHUA U
00BEKTUBHO X
OLIEHUBATD.

I: YMEHHE
paboratb c
TEKCTOM, BBIJCIIATH
B HEM TJIaBHOE,
AHanu3upoBarsb,
CpaBHUBATh,
KJIacCU(HUIMPOBAT
b u 0000mars
MTOHSATHS.

K: orcramBaror
CBOIO TOYKY
3pEHHUs, MPHUBOIAT
apryMeHTHI, YMeTh
B3TJISIHYTh Ha
CUTYallMI0 C WHOM

O3 n

OCMEICIUBAIOT
MIPUYUHBI
MHOT000pa3us
JKUBOTHOTO
MHUpa

WHM, becena,
JIEKIHUS




CpaBHUBAIOT MAaCCOBBII U
WHIUBUAYAIBHBIA 0TOOD.
ToToBAT coOOMmIEHNS K
YPOKY-CeMUHApY
«Cenexmust Ha ciryxoe
YeoBeKay

maBaTh ONPECIICHIE
repmuHaMm. HaseiBath
OCHOBHBIE METOJIBI
CeNIEKIINU; BHUIBI
rUOpUIN3aIiin
XapaKTepU30BaTh
OCHOBHBIC METOIbI
CeNeKINH, BUIBI
CUOPHIU3AIIH, SBICHUC
rereposuca; 3HaTh
METOTUKY,
[T03BOJISIOIIYIO
[IPEOI0IETh
CTEpUITBHOCTD
MEKBHIOBBIX
(MEKPOIOBBIX)
rudpunos. [IpuBoanTh
IpUMEPHI
CEJIeKITMOHHBIX PaboT

JAO0TOBApUBATBHCA C

JIIOABMH HMHBIX
THO3UIAH.
OTcranBas

CBOIO TOYKY
3peHuUsl, IPHUBOIUTH
apryMEHTHI,
MOJATBEPIKAAs  UX
(axramu.

IP: KOppeKTHUpPOBaTh
BHaHUS U OOBEKTUBHA
MX OOCHUBATH.

II.. JaBath
oTIpeieieHue
MOHSTUSIM Ha OCHOBE
M3Y4eHHOTO Ha
Pa3TUYHBIX
mpeaMeTax yaeOHOoTro
MaTepHana,;
[TpeoOpa3oBHIBATH
HHPOPMALINIO W3
OJIHOTO BUJA B IPYroX
M BEIOMPATH yIOOHYIO
st ce0st popmy
(bukcanu u
MpeCTaBICHUS
nH(popManuy.

K: orcrauBaror
CBOIO TOYKY 3pEHUS,
MPUBOJAT apTyMEHTHI
'YMeTh B3IIITHYTh Ha
CUTYaLMIO C UHOU
MO3HUIIAN
[TOTOBapHUBATKCS C
ITFOJTBMH HHBIX
MO3ULINH.

OTcTamBas CBOIO
TOYKY 3peHus,
PUBOJIUTH




APTYMEHTBI,
MOJTBEPXKIast UX

(baxTamu
13 |00o0aromumin Cenexkuusa Ha Brictymator ¢ JTaBaTh OIIpe/IeIeHUe P:VmMmeror Bribuparor
YPOK-CEMHHAp CHy}](6e YyeJ0oBEKa COO6H.[CHI/IHMI/I, TCPMHUHAM. Ha3zsiBaTh OpTraHU30BbIBATH LCJICBBIC U
Mo Teme 06CYHKIAIOT COOBLEHNs C CIIOCOOBI CEJICKITUU ancinHeHHe CMBICJIOBBIC
(Cereximsy O THOKTACCHUKAMH 11 OpTaHN3MOB; 3aJaHUN YIUTEIIA, YCTaHOBKH B
MIEPEUUCTIATD UX aHAIM3UPOBATH CBOMX
yauTeIAMI CBOICTBA M 3HAUEHUE | PpE3YJIbTaThl CBOEH JICUCTBUSX U
XapaKTepU30BaTh paboTHI HA ypOKe. MOCTYIKaX .
0COOEHHOCTH IT: Ymetor
BOCIIPOU3BOIUTH
UH(pOPMAIIHUIO 110
MaMsITH, 1aBaTh
ompeJielieHne
TTOHATHSM,
CTPOUTH pPEeUEBbIE
BBICKa3bIBAHMSI,
yCTaHaBJIMBATh
MPUYUHHO-
CIIE/ICTBEHHBIC
CBSI3H.
K: Ymenne
paborath B
rpymmax,
00CyXIaTh
IMonynAMOHHO-BUI0BOI YPOBeHb - 8 4acoB
1 |[MomynsmuoHHO- IlonsiTre 0 BUIE. OnpenensitoT NOHATHUS, JlaBaTh ONpEIEICHUE : CaMOCTOSITENTEHO Yuutbecs HNHM, Gecena,
BHUJOBOM KpI/ITepI/II/I BHUIA: (bopMpreM])Ie B XOJI€ TCPMHUHaM. Ha3srsiBaTh IOCTAaBUTH LICIIb OCMBICIIMBAaTh JICKIIUA
YPOBEHB: 00IIas MOP(OIOrUYECKUH,| U3YIECHUS TEMBI: KBHI», KpuTepun Brjia paboTeI, COCTABUTE SHa4MMOCTD
XapaKTEePUCTHKA (U3NOIOTHYECKUH, | «MOP(POTOTHUCCKHIA XapaKTepusoBath fL1an 1 JIQHHOH TCMEL,
. . OCHOBHYIO MOCJIEIOBATEITLHOC YAUTBCS
reHemquKHH’u KpHUTCpHH BIIAY, . CUCTEMAaTHUYECKYIO Th ICUCTBUH HCIIOJIb30BaTh
9KOJIOTHYECKHUH, «(usnonorunyeckuit eIMHHLY B CITMIHTD CBOY B3JISIIBI
reorpauuecKuil, | KpUTCpUH BHIAY, OHOJIOTHH, KPUTCPUH pe3yJbTaThl U JUTSL petieHust
HCTOPUYECKUH. «TE€HETUYECKUI KpUTEpHii BHA BHECTH npobiem u
Apeai. BHJI2», «IKOJIOTHYECKHIA (mopdonornueckui, HeoOX0JUMbIe H3BJICYEHUS
Tonynsst. KpUTepHil BIAY, (bI/ISI/IOJIOFI/IlIeCIiI/II/I, JIOTIOJTHCHUS, JKM3HCHHBIX
N . T€HETUYECKH, OIICHUTH CTEIICHb YpOKOB
CgolicTBa «reorpaduaecKuit




TIOMYJISLHH.
buotnueckue
cooOrecTBa.
Jlabopamopnas
paboma
U3ydenue
Mopdororuaecko
T'0 KPUTEPHsI BUIA

KpPHUTEpHil BUiay,
«HMCTOPUYECKUN KPpUTEPUI
BHIA», «apeai,
«HOTYJISIIUS», «CBOMCTBA
MOy,
«ObnoTHvecKue
cooOmecTBay.

JaroT xapakTepucTuKy
KpPHUTEpUEB BHIA,
MOMYJISIUUOHHON
CTPYKTYPBI BHIA.
OmnuchIBaIOT CBOKMCTBA
ronyrsiruii. OOBACHSIOT
POJIb PENIPOLYKTUBHOM
W30JISIIMN B TIOJJICP)KaHUH
LIEJIOCTHOCTH BHA.
Beinonusor
MIPAKTHYECKYIO paboTy MO
N3YUYECHUIO
MopdooruIecKoro
KpHUTEpUs BUJA.
CMBICIIOBOE UTEHHE

3KOJIOTHYECKHUH,
reorpaduueckui,
HCTOPHYECKHIA).

YCIICITHOCTH CBOEH
UHJIUBUYaTbHOM
oOpazoBaTepHON

JIeATENTLHOCTH.
II : ymenue
HaXOINTh HYXXHYIO
HHpOPMAIIHIO,
HCIIOJIb30BATh
pasiuuHbIe
HCTOYHHUKH
TTOJTy4eHHS
uHpopmarmy,
MIPEACTABIATD
HHpOPMAIHIO B
BUJIE€ CXEM ,Ta0JIHIl
1 KOHCIIEKTOB.
K : orcraBath
CBOIO TOUKY
3pEHUs IPUBOIUTH
apryMEHTBHI,
MOJITBEPXKAATh UX
MIpUMEpaMH, ¢
JIOCTOMHCTBOM
IPU3HABaTh CBOH
OIIMOKH U
KOPPEKTHPOBAThH
3HAHWA,

B3aUMOOLICHUBATh

JIpYT Apyra.

(DKOJIOTHUECKHE
(hakTOpBI U
[YCIIOBHISI CPEJIBL.

ITousitrie 06
JKOJIOTMYECKUX
(axTopax.
VYcnoBus cpensbl.
DKOJOTHICCKIE
(baxTOpHI:
a0MOTHYECKHE,
OMOTHYECKHE,
AHTPOTIOTCHHEIE.
DKOJOTHICCKIE

OnpenessroT MOHSTHS,
(dopmupyembie B X011€
U3YUYCHUS TEMBI:
«abuoTHIecKre
IKOJIOTHYECKUE (DAKTOPBI,
«OHOTHYECKHE
IKOJIOTHYECKUE (DAKTOPBI»,
«@QHTPOMOTCHHbIC
IKOJIOTHYECKUE (DAKTOPBI,
«OKOJIOTHYECKHE




yCIIOBUS:
TEeMIIepaTypa,
BIIQXKHOCTB, CBET.

YCIIOBHS, «BTOPUYHBIC
KJIMMaTHYECKUE
(baxTops». latoT

Bropuunsie XapaKTEPUCTUKY
KIUMaTHIECKIe OCHOBHBIX 2KOJIOTHIECKHUX
(axTOpBHI. (haxTOpOB W YCIOBHUit
Biustaue CpeJibl.
9KOJIOTHYECKUX VcranaBnuBaoT
YCIIOBHU Ha NIPUYUHHO-CIIEICTBEHHbIE
OpraHu3Mbl CBS3M Ha IpUMeEPE
BIIUSIHUS DKOJIOTHISCKUX
YCIIOBUI HA OPTaHU3MBI.
CMBICITOBOE UTEHHUE
IIpoucxoxaenue IIpoucxoxnenne | OnpenensioT HOHATHS, JlaBaTh onpezeneHue [P : caMOCTOSATENBHO Yuarcs KY, rpymm.
BHUJIOB. PasBurue BHUJOB. PasBurue (bopMplpyeM],Ie B X0J€ TEpMHUHaM. HaseiBaTh [1OCTaBUTH IeJb HUCIIOJIB30BATH pa60Ta
SBOJTIOLHOHHBIX SBOJTIOLHOHHBIX WM3YCHHS TEMBI: (haMUITUU yUCHBIX- [pabOThI, COCTABUTH CBOM B3IJISI/IBI
MpeICTaBICHUIA MpeICTaBICHU. «OBOJIIOLUS», «TEOPHS BOJHOIHOHHCTOB, [L1aH 1 Ha MHp AT
OCHOBHBIE TI0JIOKEHUS [TOCIIEI0BATEIILHOCTD 00BSICHEHHUS
OcHosrkie Hapeunay, «(IBHKymH@E teopun Y. JlapBuHa  |nelicTBUH Ppa3IMYHBIX
TTOJIOKCHHS CHJIBI SBOJIIOLII), 11 : yMCHHE HAXOQHTE CHTyarii,
TEOpUn 4. «HU3MCHYHNBOCTHY, <<6op1,6a XapakTepHu30BaTh HYXHYIO pemeHus
HapsuHa. 3a CYyILLIECTBOBAHUEY, OCHOBHBIE TTOJIO’KEHUS MH()OpMAITHIO, BO3HHUKAIOIIUX
DBOIIONHS. «eCTECTBEHHBIN 0TOODY, teopuu Y. JlapeuHa, MCIIONB30BaTH npo6iieM 1
Teopust JlapBHHA. | «CHHTETHHUECKas TEOPHS] 000CHOBBIBaTh poiib U.pa3nnyHbie HM3BJICUCHUS
JIBMDKYIIHE CHITHI | SBOJTIOLHHY. Hapsuna B paBBI/ITI/II/IV MCTOYHUKH JKM3HEHHBIX
9BOJIIOLMOHHBIX UIEH. [TOJTy4eHUs YPOKOB
JBOJIIOLINU: JlaroT xapakTepucTuky u Breigensats obmee u mHQOpMAIH. Oco3HaBaTth
U3MEHYUBOCTS, CpaBHUBAIOT pasjinyHoE B K : oTcTaBaTth CBOIO CBOU UHTEPECHI,
6oprba 3a JBOJTIOIIMOHHEIE 9BOJIIOIHOHHBIX TOYKY 3pEHUS HaXOJUTh U
CYyIIECTBOBAaHHE, TIpeJICTaBICHUSA TCOpUAX J]aMapKa " MPpUBOJAUTH n3y4aTb B
€CTECTBEHHBIH )K.B.Jlamapka i ocHoBHpIe | /1apBUHA, APTYMCHTDI, YyueOHHKaX 110
0160p. TIOTOMKEHUsT yUCHHs XapaKTepu3ys MOATBEPXKIATh UX Pa3HbIM
CUHTeTHYCCKas Y Tapsuna. OCHOBHYIO 3aciyry Y. [mpumMepamu. npeaMeTam
Hapsuna P ymeroT oneHUTh MaTepuan (u3
Teopus dBoIONHH | OOBACHIIOT CTeleHb yCIEIHOCTH |  MAaKCUMyMa),
3aKOHOMEPHOCTH cBOCH UMEIOIINNH
3BOJIIOITUOHHBIX MHIUBUAYAIbHON OTHOIIICHHUE K
TPOLIECCOB C HO3I/II.[PII>1 O6paSOBaTCJ’IBHOI‘/JI CBOUM




yuenus Y./lapBuna.
T'oToBsT coOOIIEHNS MK
npe3enTauuu o Y.JlapBune
B TOM YHCIIE C
HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX
TEXHOJIOTHIl.

PaGorator ¢ laTepHETOM
KaK C ICTOYHUKOM
nHbOopMaIH

ITeSITeNBHOCTH.
/1 :aHATU3UPYIOT,
CPaBHUBAIOT,
KITacCH(UINPYET U
0000I11aCT IOHATHS;
TaroT onperneyeHe
MOHATHUAM Ha OCHOBE
M3y4eHHOTO Ha
[Pa3sIuYHBIX
mpeaMeTrax yaeOHoro
Marepuana;

K- ymerot ciymarth
YIUTEINS U OTBEYATh
Ha BOTIPOCHI

buonornueckas
Knaccudukarms
[Monmynsauus kak
BIeMeHTapHas
eIMHUIIA
PBOJTIOIIMH

ITonmynsuuonHas
TEHETHKA.
H3menunBocTh
renodonma

OnpenensitoT MOHATHS,
(dbopmupyembIe B X071€
U3y4EHUs TEMBI:
«TOTMYJISIIIMOHHAS
TCHETUKA», «KTCHO(DOHI.
Ha3sbiBaroT npu4mHbI

HM3MEHYHMBOCTH TeHO(DoH A,

IIpuBondaTr npumepsl,
JIOKa3BIBAIOIINE
HMPUCHIOCOOUTENBHBIN
(amanTHBHBIN) XapakTep
U3MEHEeHH TeHo(oH .
O6c¢cyxaaroT Ipoo6IeMbl
JBIDKYIIUX CHJI 3BOJIIOIUN
C IIO3ULMI COBPEMEHHON
Ouosoruu.

CMBICTIOBOE UTEHHE

JlaBaTh ONpeJielIeHne
TEepMUHAM
XapaKTepU30BaTh
3IEMEHTAPHYIO
€/IMHHILY 3BOJIIOLNH
(Tmomymsuio),
000CHOBBIBATh POJTb
MOMYJISILIUN B
9KOJIOTHIECKUAX
cucTeMax.
IIpoBoauTh
CPaBHUTEIHHYIO
XapaKTepUCTUKY
OpPraHU3MEHHOTO U
HOMYJISIIHOHHO-
BHJIOBOTO YPOBHEH
OpraHu3alluy >KUBOH
TIPUPOIBI
JlaBaTh OIpeJeNIeHne
TEepPMUHAM
XapaKTepU30BaTh
OCHOBHBIE
CHUCTEMATHUYCCKHE
KaTerOpHH; MIPU3HAKH
LIapCTB >KUBOM
TIpUPOBI (OT/IENIOB,

IP : camocTosATensHO
MOCTaBHUTH IEITh
pabOThI, COCTABUTH
TUTAH |
[OCIIEIOBATEIEHOCTh
nelcTBUM

.IT : yMeHMe HAXOIUTE
HYXHYIO
MH(POPMALHIO,
MCIIO0JIb30BaTh
pa3TUYHBIE
MCTOYHUKA
MOJIyIEHUS
mH(pOpManuy.

K : oTcTaBaTh CBOIO
TOYKY 3PCHHUS
MPUBOIUTH
APTYMEHTHI,
MOITBEPKIIATD UX
pUMEepaMHu.

P ymeroT oneHuTh
CTETIeHb YCIICITHOCTH
CBOCH
MHIUBUYaIbHOMN
0Opa3oBaTeNpHON

NCATCIBHOCTH.

Yuurecs
OCMBICIINBATh
3HAYUMOCTh
JTAaHHOM TEMBI,
YYUTBCS
KCI0JIb30BaTh
CBOMH B3TUISIABI IS
perieHus mpobiaem
W U3BJICYEHUS
JKU3HCHHBIX
YPOKOB

Yuarcsa
HCIIOJIL30BaTh
CBOM B3IUISLBI HA
MHUDP IS
00BSICHEHUS
Pa3IHYHBIX
CUTYyaluH,
penreHus
BO3HHKAIOLINX
pobiIeM u
HM3BJICYEHUS
JKM3HEHHBIX
YPOKOB
Oco3HaBaTh CBOU
HWHTEPECHI,

WHM, becena,
JIEKIASA




KJIACCOB, CEMEICTB
L[BETKOBBIX
pacTeHui;

MOALAPCTB, TUIIOB U

KJIACCOB JKUBOTHBIX).
Onpenensats
TaKCOHOMHYECKYIO
MPHHAAJIEKHOCTD
pacreHuit

/1 :aHAIU3UPYIOT,
CPaBHMBAIOT,
KJIaCCHPUIHPYET U
00001IaeT TOHATHS;
TaroT ompereIeHe
IOHSTHAM Ha OCHOBE
M3y4EHHOTO Ha
PA3INYHBIX
npexMerax y4eOHOTO
MaTepHaa,

K- ymeror ciymarts
YIHUTEIs] U OTBEYaTh
Ha BOOPOCHI

HaxOJUTh U
n3y4artb B
y4eOHHKaX 110
pa3HbBIM
npeaMeTam
MaTepuan (u3
MaKCHUMyMa),
UMEIOLINHT
OTHOIIEHHE K
CBOUM

Bopsba 3a
CyIIECTBOBaHHE
U €CTECTBEHHBIN

oTbop

Bopsba 3a

CyHIECTBOBAHUC.

®opmbl 60pHOBI
3a

CyHICCTBOBAHHC.

DopMbl
€CTECTBEHHOTO
oTbopa

OnpenensitoT NOHATHUS,
(dopmupyemBbIe B X01I€
W3Y4YEHUS TEMBI:
«BHYTpHBHIOBas OOpr0Oa
3a CYIIECTBOBAHHUEY,
«MeXBHIOBas OOprOa 3a
CYILIECTBOBaHHUE», «O0phba
3a CyIIECTBOBAHHE C
HeOIaronpusATHBIMH
YCIIOBUSIMU CPEIBI»,
«CTaOMITM3UP YOI
€CTECTBEHHBIH 0TOODY,
«IBIKYLIUH
€CTECTBEHHBIH 0TOODY.
XapaxTepusyroT (GopMbl
00pBOBI 32 CYIIECTBOBAHUE
1 €CTECTBEHHOTO 0TOOpA.
[IpuBoasT IpUMeEpHI NX
MIPOSIBJICHUS B ITPUPOJIE.
PazpabarsiBator
9KCTIEPUMEHTHI IO
HU3y4YEHHIO IEHCTBUI
0T0Opa, KOTOPBIE CTAHYT

JlaBaTh ONpeJeNICHne
tepMuHaMm. Ha3biBathb
(hopMbI GOPBOHI 32
CYIIECTBOBaHUE,
thopMBI
€CTECTBEHHOI'O
oTbopa
XapaKTepU30BaTh
hopmbl 6OpHOEI 32
CYIIIECTBOBAaHHE,
POJIb €CTECTBEHHOTO
oTOOopa u ero (popMBL.
CpaBHUBAaTh
CTaOMIIN3HUPYIOMHN U
JBIDKYIIUE 0TOOD.
IIpuBoauTe IpUMEpPHI
afarnTanui Kak
pe3ynbTaTta AeUCTBUS
€CTECTBEHHOTO
otbopa,
MPOMCXOISIIErO MO
JlaBJIeHuEeM OOPBOBI
3a CYIIECTBOBAHHUE

P- BrIgensror u
OCO3HAIOT TO, YTO
YK€ YCBOCHO,
BHOCST
HEOOXOINMBIE
JIOIIOJIHCHUS.

[I- uccnenyror,
HaXOJAT U
oTOMparoT

HE00XOIUMYIO

nH(pOPMAIHIO U

CTPYKTYPUPYIOT

ee.

K- cnymaror
YUHTEIS, OTBEYAIOT
Ha BOTIPOCHI

Oco3naror
AKTUBHOC
B3aMMOJICHCTBHE
JKUBBIX
OpPTaHH3MOB C
OKpyKaromen
cpeaoi.

KV, rpynmn.
paboTa




OCHOBOH OyIymiero

yaeOHo-
HCCIIEJ0BATEIBLCKOIO
MPOEKTa.
CMBICIIOBOE UTCHHUE
Bunoob6paszosa [lousiTue o OnpenensitoT MOHATHUS, JlaBaTh OIIPE/ICICHUE P- BHOCAT Oco3Haror WHM, becena,
HUE MUKPOIBOJIFOLIMH. (I)opMp]pyeMHe B X0J€ TEpMHUHaM. HasesaTs HCO6XO,HI/IMLIe MH0r006pa31/1e JICKIIUS
30150 3ydeHUS TEMB: OCHOBHbBIC (hOPMBI JIOTIOJIHEHUS, JKMBOTHOI'O
[eorpaduaeckoe (MHKPOSBOTIONHD?, BHI000pa3oBaHMs BBIJICIAIOT U MHpa Ha 3emIe.
XapaKTepUu30BaTh OCO3HAIOT TO, YTO
BHUI000pa30BaHUC. | «H3OJISIIHS, nporece O UTESKHT
MuUKpO3BOIIOIHSI. «penpOyKTHBHAS MHUKPO3BOIIOLHH, €0 YCBOGHHIO.
M3omsauus. U30JIILMSY, OCHOBHEIE (POPMBI; -
PenponykTuBHas «BHI000pA30BAHUCY, MIPUBOJUTH IPUMEPBI. CTPYKTYPUPYIOT
301U «reorpapuueckoe JloxasbiBath, 4TO Y4eOHBIiH
Buoo6pasoBanne. | BHA00OPa30BAHHE. ABIKYIIEMY 0TOOPY Marepuar,
MPUHAJIEKUT BBIACIISIOT B HEM
["eorpaduueckoe XapaKkTepusyoT
penraromas pojb B rJIaBHOC
BHUI000pa30BaHue MEXaHU3MEI nporeccax K- BOCHIPHHHMAIOT
reorpaguyeckoro BHI000pa30BaHus, HHPOPMAIMIO Ha
BUJ000pa30BaHUs C 4TO CIIyX, OTBEYaTh Ha
HUCMOJIb30BAaHUEM PUCYHKaA HacCJIEACTBEHHOCTD, BOIIPOCHI YUUTEJIA
yuebOHuKa. CMBICIIOBOE M3MCHINBOCTD,
YTEHUE C TIOCTIEAYIOIINM 6opsba 3a
CYIIIECTBOBaHUE U
BBIJIBIDKEHHE THIIOTE3 O ecTecTReHHbIH 0T6OD
JIPYTUX BO3MOKHBIX SABJISIOTCS
MCXaHHU3Max JBYDKYILIUMH CUIaMKA
BHI000pa30BaHuUs 3BOJIIOIUH.
XapakTepu3oBaTb
poJib B
BHI000pa30BaHUN
pa3IHIHBIX
MEXaHHU3MOB
H30JISALIUH
MakposBoJolt ITonsarue o OnpenensitoT NOHATHUS, JlaBaTh ONpeacIeHUE P- mnanupyror u Oco3naBate | MHM, Gecena,
Uus MaKpOdBOJIOLAH. q)opMpreMLIe B X0J¢ TCPMHUHaM. HaspiBaTh MPOTrHO3UPYIOT CBOU UHTCPECHI, JICKIIUS
Harpasenus W3YdCHHS TEMBI: OCHOBHEBIC pe3yabTaT u HaXOJHTh U
TaKCOHOMUYECKHUE BHOCST n3yvarb B

MaxkpO3BOJIOIHNH.

«MAKPOIBOIIOLHUAN,




[ytu «HATIPABJICHUS TPYIIIIEL, TPOTIECCHI, HEOO0XOIUMBIC yueOHHKaX 110
JTOCTHXKECHUS SBOJIIOLIUN, SIBJIAROIIIUECCS JOIIOJIHCHU . Ppa3HbIM
OMOJIOTHYECKOTO | «OMOJIOrHYECKUit ABIKYIIMMU CHJIAMU II- naxozar u HpEAMETaM
mporpecca mporpece, MaKpPOIBOJIIOIIH oTOMparoT MaTepuan (u3
. XapaKTepru30BaTh HEO0OXO0IUMYIO MaKCUMyMa),
«buonorirecKuit MOHATHE nHPOPMAIHIO U UMEIOIIHN
perpeccy, «apoMopho3», «MaKpPO3BOJIIOLIHS; CTPYKTYPUPYIOT OTHOUICHUE K
«HMaAHOAJANTALMS, IIPUBOIUTH ee. CBOUM
«IeTeHepars». JloKa3aTeabCcTBa K- BpICKa3bIBatOT HMHTEpecaM.
XapakTepu3yIoT IIIaBHbIC MaKpOIBOJIFOIIHH. CBOIO TOUKY
HAIPABIICHHS YBOIIOIHH. 3pcHus
CpaBHHBAIOT MUKPO- H
MaKpO3BOJIIOIHIO.
O6cyxaarT IpoOIeMbl
MaKpO3BOJIOITUH C
OJTHOKJIACCHUKAMH H
YIUTEIIEM.
Paborarot ¢
JOTIOTHUTEITHHBIMH
WH(POPMAITMOHHBIMHA
HWCTOYHHUKAMU C LENBI0
MOATOTOBKH COOOIIIEHUS
WA MyJIbTHMEANA
TIPe3eHTaINH O (PaKTax,
JOKa3BIBAIOIIIIX
SBOJTIOIUIO
O06o0maromuii Brictynator ¢ JlaBaTh ONpe/ieNeHue P:Ymerot BriOuparor
YPOK-CEMUHAP COOGHIeHI/IHMI/I, TEpMHUHAM. HazwBaTs OpraHn3oBbBIBATH T CJIICBBIC U
0BCYKAAIOT COOBIIEHNS C 9Tambl W BUJBI BBITIOJHCHHE CMBICJIOBBIC
O THOKITACCHIKAMH 11 IBOJTIOIUH; 3aJaHAN yIUTEIs, YCTaHOBKH B
TIEPEUYHCTIATh UX aHAITM3UPOBATh CBOMX
yauTemMu CBOICTBA U 3HAYEHUE | PE3YNIbTaThl CBOCH JIEUCTBUSX U
XapaKTepU30BaTh paboTHI Ha ypoKe. MOCTYITKAX .
0COOEHHOCTH I1: Ymeror
BOCIIPOU3BOJIHNTH

MH(OPMAIHUIO 110
[aMATH, JaBaTh




orpeeNieHne
MOHSATHSM,
CTPOUTH PEUYEBbIC
BBICKa3bIBAHUS,
YCTaHaBJIMBAaTh
MIPUIUHHO-
CJIEICTBEHHbBIE
CBSI3H.

K: Ymenue
paboTaTh B
rpymnmax,
00CyXIaTh

DKOCHCTEMHbIIi ypOBeHb - 6

Coo011ecTBo,
JKOCUCTEMA,
OHOT€OLIEHO3

buornueckoe
COOOIIECTBO, UK
OHOIIEHO3.
DKocucTema.
buoreonenos

OnpenensitoT NOHATHUS,
(dhopMupyemsbie B X011
H3YYCHUS TEMBI:
«OuoTHYECKOE
CO00IIIEeCTBOY,
«OUOIICHO3Y,
«IKOCHCTEMAY,
«OUOTEOIIEHO3Y.
OnuckeBaIoT 1
CPaBHUBAIOT KOCHCTEMBI
Pa3IMYHOTO YPOBHSI.
[IpuBoasT mpuMepsI
9KOCHCTEM Pa3HOTO
YpOBHSL.

XapaKkTepu3yroT aKBapuyM
KaK HCKYCCTBEHHYIO
9KOCHCTEMY

TepmuHaMm. Ha3piBath
MIPUPOTHBIE
coo011ecTBa.
Ilepeuncniars
SJIEMEHTEHI 3KOTOTIA,
ouoTomna u
OMOTeOIIEHO3a
XapaKTepU30BaTh
MPUPOJIHBIE
coo0I1IecTBa, X
OCHOBHBIC CBOMCTBA
W 3a/1a4M;
NIEPEYUCIIATD
BayKHCHIIIHE
KOMITOHEHTBI
DKOCHCTEM H MX
KJIacCH(UKAIIHIO;
POJIb PETYIISTOPOB B
MOJUIEPKAHUH
YCTOWYUBOCTH
SKOCHCTEMBI.
IIpoBoauts
CPaBHHUTEIHYIO
XapaKTePUCTUKY
COO0O0IIIeCTBa,
9KOCUCTEMEI,
OHOTEeOIIEH03a.

P- ompenenstor
1enb paboThI,,
KOPPEKTHPYIOT
3HAHMS
. II- ananu3upyrot
u
TG PepeHIUPYIOT
IOJIy4YeHHBIE
3HAHHUA.

K- ymeror
CITyIIaTh YIUTEISA
1 OTBEYaTh Ha
BOIIPOCHI

Vwuarcs
HCIIOJIL30BaTh
CBOM B3IJISIIBI

Ha MUp U1
00BACHEHUS
Pa3IHYHBIX
CUTYyaLuH,
pereHust
BO3HHUKAIOIIUX
npobiem u
HU3BJICUCHUA
SKM3HEHHBIX
YPOKOB
Oco3HaBaTh
CBOU MHTEPECHI,
HaXOJIUTh U
U3y4aTh B
y4eOHHKaX I10
pa3HbIM
npeaMeram
MaTepuan (13
MaKCUMyMa),
HMEIOIINH
OTHOIIIEHHE K
CBOMM

WHM, becena,
JIEKIHUS




[IpuBOIUTE TPHMEPHI
€CTECTBEHHBIX U

HCKYCCTBEHHBIX
co00IIeCTB
CocraB u Bunoroe OnpenensitoT NOHATHUS, JlaBaTh ONpEJEICHUE P- OcmMmeicuBaror | UHM, Oecena,
CTpYKTypa pa3H006p33He. q)opMpreM])Ie B X0J¢ TCPMHUHaM. HasreiBaTh OpPTraHu30BbIBAIOT CIANHYIO JICKIIUS
coobmiecTa Mopdororuuecka | n3ydeHHs TEMBI: «BuaoBoe | [PYIHIBI OPraHU3MOB, BBITIOTHCHHAC HpHPOIHYIO
. COCTABJISIFOIIINE 3alaHui yIUTens, 1IeJIOCTHOCTh
U pasHooOpa3uey, «BUIOBOU
Tpodudeckyro JICITAt0T BBIBOIBI
MPOCTPaHCTBEHHA TaBy, «aBT bI»
POCTPaHCTBC coc ’ oTpodEI, CTPYKTYpPY 10 pe3yiabTaTraM
sI CTPYKTYpa «reTepoTpodb», COOOIIECTBA; paGOTHL.
COOOIIECTB. «IIPOAYHCHTBD?, MNEPECYHUCIIATD CBSA3U B I1- ymeror
Tpodudeckas «KOHCYMECHTED, 9KOCUCTEMAX pabotats ¢
CTpyKTYpa «peIyLIEHTBI», (TeppuTopHaIbHBIE, | TEKCTOM, BBIICIATH
coo0brecTBa. «APYCHOCTBY, «PEIKHE TTHIIEBLIC, B HEM TJIaBHOC.
MEKITOMYIISITHOHHBIC
IIuimeBas uerns. BUJIBI»,
- 5 ) K- BeIpaxator B
WILEeBAsl CETh. «BUABI-CpeaooOpazoBarTen XapaKTePH30BATh OTBETAX CBOM
Kuznennsie m». XapaKkTepu3yroT MOP(hOIOrHYECKyIO 1 MBICITH
(OpMBL. MOP(OIIOTHYECKYIO U MIPOCTPAaHCTBEHHYIO
Tpoduueckuii IIPOCTPAHCTBEHHYIO CTPYKTYpPY
YPOBEHD CTPYKTYPY COOOLIECTB. coo0mecTBa;
AHATH3UDYIOT CTPYKTYDY 3HaYCHUE BUIOBOTO
pazHoobpa3us Kak
OMOTHYECKUX COOOIIECTB
moKasaress
1o CxeMe COCTOSIHMS
COOOIIECTBA;.
MexBuaoBbIe Tumer OnpenensitoT MOHATHSA, JlaBaTh OINpeJelIeHUe P- Pa3zBuBaror Oco3Haror HWHM, Gecena,
OTHOILICHUSA OMOTHYECKUX (1)0pMI/IpyeMLIe B X011 TCPMHUHAM. Hassisats HaBbIKH AKTHUBHOC JICKII U
OPraHU3MOB B B3aMMOOTHOIIEHH | M3Y4EHHs TEMBI: BUJIBI CaMOONCHKH H B3aUMOJICHCTBHC
N N N OMOTreOIIEHO30B; caMoaHaJIn3a. JKUBBIX
9KOCUCTEME 1. Hefitpanusm. CHEUTpaAIU3MY,
A MIePEUNCTATh IT- ymetor OPraHu3MoB C
. « N
MCHCAII3SM «a@MCHCAITHIMY, OXpaHHBIE CTPYKTYpHUPOBAaTh OKpYyKaromein
Kommencanm3m.C | «kkOMMEHCATH3MY, MEpOIPUATHS 110 yueOHblii cpeIoi.
nMOHO3. «cUMOH03», COXpaHEHUIO Marepual,
[IpoTokoomepann | «IPOTOKOOIEPAITHS, SKOCUCTEM BBIJICTIATh B HEM
. «MYTYaIu3M», XapaKTepu30BaTh TJIaBHOE
Myryamusm. KOHK | «KOHKYpEHIHsM, 9KOJIOTHIECKYIO K- BBICKa3BIBAtOT
CYKIIECCHIO, €€ CBOIO TOUKY
YpEHITHSI. «XUITHAYECTBOY,

MIpUpOAy H

3peHUs




XHUIHAYECTBO.
[Tapazutuzm

«apasuTU3M.
Pemator sxon0orMUecKue
3a7a4M Ha IPUMEHEHNE
9KOJIOTMIECKUX
3aKOHOMEPHOCTEN.
IIpuBoadaT npumepsl
TTOJIOXKUTENBHBIX U
OTPHIIATEIbHBIX
B3aMMOOTHOUICHUI
OPTraHU3MOB B HOMYJISIIUSAX

MEXaHN3MBI; CTaINU
CYKLIECCHU
(mepBu4HYyIO,
BTOPHYHYIO);
000CHOBBIBAThH
3HA4YEHHE CYKIIECCHH.
Beraensarte cxoncrsa
Y pa3JInyus B
(YHKIIMOHUPOBAHUU
Ha3eMHBIX U BOAHBIX
aKkocucteM. JlaBaTh
XapaKTepUCTUKY
JIeSITEIILHOCTH
YeJoBeKa Kak
OJTHOMY U3
PeryupyoIux
(hakTOpOB B
9KOJIOTMYECKUX
cucTeMax

TloToxu
BEIIECTBA U
SHEpPIuu B
3KOCHCTEME

IToToku BemecTBa
1 DHEPTUH B
9KOCHCTEME.
ITupamu bt
YUCJIICHHOCTHU U
OMOMAacCChI

OnpenensitoT MOHATHS,
(dhopMupyemsIe B X01€
H3Y9eHHS TEMBI:
«nrupamMuaa YUCJICHHOCTU
1 6GHOMacChI».

JlaroT XxapakTepuCTUKY
pOJIH aBTOTPO(DHBIX U
reTepoTPOdHBIX
OpPTaHU3MOB B 9KOCHCTEME.
Pewaror sxosiornueckue
3aaud Ha IPUMEHEHHE
9KOJIOTHIECKUX
3aKOHOMEPHOCTEH

JIaBaTh OMpEICICHUE
tepmuHam. Ha3biBath
IPYIIIBI OPraHU3MOB,
COCTaBJIAIOIINX
Tpoduyeckyro
CTPYKTYpY
coo01ecTa
XapaKTepU30BaTh
MOTOKH SHEPTUHU U
BEILIECTBA B
JKOCUCTEMAX,
KOJIMYECTBEHHEIE
HU3MEHEHHUsI DHEPTHU
B IIpoIIecce TIepeHoca
ee 110 IUIIEBLIM
LETISIM, THPAMHE/IBI
YUCIEHHOCTH U
OMOMACCHI.
OO0OCHOBBIBATH
HEeNpepbIBHbIN
MIPUTOK BEIIECTB

P-
OpPTaHU30BBIBAIOT
BBITOJTHCHHE
3alaHuM yauTens,
JICTIAIOT BBHIBOJIBI
0 pe3yJIbTaTaM
paboTHL.

II- ymeror
paboratb ¢
TEKCTOM, BBIJCIIATh
B HEM TJIaBHOE.

K- BeIpaxkaror B
OTBETaX CBOU
MBICITH

OCMBICTUBAIOT
eINHYIO
MIPUPOTHYIO
LIEJIOCTHOCTH

HWHM, Gecena,
JIEKITUS




H3BHE KaK
HEOOXOUMOE
yCITOBHE
(OYHKIIMOHUPOBAHUS
SKOCUCTEMBL.
CoCTaBIsATh LIENH
IIUTAHUA

Camopa3zButue
9KOCHUCTEMBI.
DKojoruyeckas
CYKIIECCHS

CamopaszButue
9KOCUCTEMBI.
DKoJIoTHYeCKast
CyKLeccHsl.
PaBHOBecue.
IIepBuunas
CYKIIECCHSL.
Bropuunas
CYKIIECCHS

OnpenensitoT MOHATHS,
(dbopmupyembIe B X0Ie
N3Y4YCHHUA TEMBbI:
«paBHOBECHEY,
«TepBUYHAS CYKIECCUSY,
«BTOPHYHAsSI CYKLIECCHSD).
XapaKkTepu3yroT MPOIECChI
CaMOpa3BUTHUSL
9KOCUCTEMBI.
CpaBHMBAIOT IEPBUYHYIO
U BTOPUYHYIO CYKIIECCHUHU.
PaspabaTsiBaroT miaHa
YPOKa-3KCKypCHU

JlaBaTh OIpe/eNeHue
tepmuHaMm. Ha3biBaTh
BUJIBI
OHOreoIEHO30B;
MIePEYUCTATh
OXpaHHbIE
MEpOIIPUSITHS T10
COXPaHCHMIO
9KOCHCTEM
XapaKTepu30BaTh
9KOJIOTHIECKYIO
CYKLIECCHIO, €€
IIpUpoay u
MEXaHNU3MBI; CTaINU
CYKIIECCHH
(mepBuHYyIO,
BTOPHYHYIO);
000CHOBBIBATH
3HAa4YEeHUE CYKLECCUH.
Boraensarte cxonacrea
Y pa3yinyus B
(bYHKIIMOHUPOBAHUU
Ha3eMHBIX U BOAHBIX
akocucteMm. JlaBaThb
XapaKTEPUCTUKY
JIeSITEIIbHOCTH
YeJoBeKa Kak
OJTHOMY U3
PETYNUPYIOIIIX
(hakTOpOB B
9KOJIOTHYECKUX
crcTeMax

P- PasBuBaror
HaBBIKHA
CaMOOIIEHKHU U
caMoaHaJm3a.
I1- ymeror
CTPYKTYpHUPOBAThH
y4eOHBIH
Marepuarn,
BEIJICTIATE B HEM
rjaBHOE
K- BBICKA3BIBAIOT
CBOIO TOUKY
3peHus

Oco3HaroTr
aKTUBHOE
B3aMMOJICHCTBHE
JKHBBIX
OPraHu3MoB C
OKpYyKaromiei
cpenoi.

WHM, Gecena,
JIEKIIHS




O6006maromuit OKcKypeus B TotoBsr otyer 06 JTaBaTh OTIpE/ICICHUE P:Ymerot Bribuparor
[YPOK —3KCKYypCHUs 61401‘30]_[@]{03 SKCKYpCHH TCPMHUHAM. HazsiBaTh OpTraHU30BbIBATH LOEJICBBIC U
JIEMEHTHI BBINOJTHEHHUE CMBICIIOBBIE
OMO1IEHO30B,; 3a7aHUH yanuTes, YCTaHOBKH B
MepeYCIIsITh UX aHaJIM3MPOBaTh CBOUX
CBOWCTBA M 3HAUCHHE | pE3yNbTaThl CBOCH JIEUCTBUAX U
XapaKTepU30BaTh paboTHI Ha ypoKe. MOCTYIKaX .
0COOCHHOCTH IT: Ymeror
BOCIIPOM3BOAUTD
“HGOPMAIIHIO TIO
TIaMsTH, 1aBaTh
onpezeneHue
TIOHSATHSM,
CTPOUTH PEUYEBBIC
BBICKa3bIBaHUS,
yCTaHaBJINBATh
MIPUINHHO-
CIIEICTBEHHbBIE
CBSI3H.
K: Ymenue
paboTaTh B
rpymImax,
00CyX1aTh
Buocdepnsiii yposens - 11
Buocdepa. Buocdepa. OnpenessroT MOHITHS J1aBaTh ONpEeSICHUuE P- BeLAENSIOT M Oco3HaBath WHM, 6Gecena,
Cpenoobpazy Cpenoobpasyiomr | «6uochepar, «BoxHAS TepMuHaM. Ha3bIBaTh | OCO3HAIOT TO, YTO €/IMHCTBO U JeK
foras ast JeATENBHOCTD | CPesian, «HA3eMHO- Cpeabl KHU3HHU JKHBBIX YK€ YCBOCHO, LIEIOCTHOCTh
JEeATELHOCTD OpraHu3MOB BO3YILIHAs Cpesay, OPTaHH3MOB, BHOCAT OKPYIAIOMICTO
(bamMIITIN y9eHBIX, HE0OX0IMMbIE MHpa.
OpraHU3MOB «TI0YBaY», «OPraHU3MBbI KaK pAGOTABIIIHX B JIOTIOHEHHA.
cpeza 00U TaHMsD), o0nacTv u3yueHus I[I- uccnenyrort, BbicTpanBarh
«MEXaHHUYECKOE 61/10(;(1)61:)[,1 HAXOIAT U COBGCTBEHHOE
BO3JCHCTBHEY, OpPraHu3MOB K JKM3HU oTOUparoT ETOCTHOE
«(pHU3UKO-XUMUYECKOE B OTIpE/IENICHHOH HEoOXoMMYI0 MHPOBO33pEHHE
BO3/EICTBHEY, cpene HHQOpMaLHIO 1
«epeveIeHue XapaKTepU30BaATh CTPYKTYPUPYIOT €€
Cpezpl OOUTaHUS
BCILECTBAY, <ryMyC», OpTaHH3MOB, K- cymaror
«(uIBTpAIISD. 0COOEHHOCTH YUUTENS, OTBEYAIOT
XapaxTepusytot onocdepy Pas3IMuHBIX Cpel Ha BOTIPOCHI




KaK TII00aThHYIO
9KOCHCTEMY.

[IpuBogsT mpumepsl
BO3JIEHICTBHUS JKUBBIX
OpPTaHWU3MOB Ha pazINYHBIE
Cpezpl JKU3HU

JKU3HH,
MIPHUCIIOCOOICHHUS
KHUBBIX
OPraHU3MOB K XH3HU
B OTpPECICHHON
cpeze, KOTOpbIe
BBIPaOOTANIUCEH B
mporecce

Kpyrosopot
BEIIIECTB B
ouocdepe

Kpyrosopot
BEIIEeCTB B
6uocodepe.
buoreoxumuueck
WU UKL
buorennsie
(TTMTaTenbHBIC) BE
IecTBa.
MuxpoTpodHbIe
1 MakpoTpodHEIE
BeIIeCTBa.
MUKpPO3TIEMEHTHI

OnpenessroT MOHITHS
«OMOre0OXUMHUYECKUI
LMK, «OMOreHHbIC
(TMTaTenpHBIC) BEIIECTBAY
, «MHKpOTpO(HBIE
BCIIICCTBAY,
«MakpoTpo(HBIC
BCIIICCTBAY,
«MHUKPO3JIEMEHTEI.
XapakTepu3yoT OCHOBHbIE
OHOTCOXUMUYCCKUE IMKJIBI
Ha 3emiie, HCIOb3YA
WLTIOCTpAIH yaeOHUKA.
VcTanaBnuBaoT
TIPHYUHHO-CIICICTBCHHBIC
CBSI3M MEXIy Onomaccoi
(TIpOTyKTHBHOCTEIO) BUAA
M €ro 3HAYCHUEM B
TToIIepKaHIN
(HYHKINOHUPOBAHUS
cooOmiecTBa

JlaBaTh ONpeAeICHUE
tepMuHaMm. Ha3biBathb
OnoreHHBIC
9JIEMEHTBI;
MePEUUCTATh
OHOTCOXUMUYCCKUE
IIUKITBI

XapaKTepu30BaTh
0COOCHHOCTH
KpyroBopoTa
BEILIECTB B IIPUPO/E,
€ro 3Ha4YeHHE;
OCJIICACTBUS
HapyLICHUS
KpyroBopoTa
BelIecTB B buocdepe;
OUOTCOXUMHYECKHE
LIUKJIBI a30Ta,
yriepona u ¢ocdopa;
OOBSICHATD POJIb
JKHBBIX OPIraHH3MOB B
MOIePKAHHH
KpyroBOpoTa
OMOTEHHBIX
3JIEMEHTOB

P:
CaMOCTOSATENBHO
CTaBSIT LENH
paboTsl,
COCTaBJISIIOT ITUIAH
u
MOCJIeI0BATEIbHOC
Tb JEUCTBUH
OIIEHHBAIOT
CTETICHb
YCHEIHOCTH CBOEH
WHIUBUAYaTbHOU
o0OpazoBarepHON
JICATELHOCTH.
ITo3HaBaTenpHBIC
YV : ymeror
HAXOJUTh HY)KHYIO
HHpOpPMAIIHIO,
UCTIOJIB3YIOT
pa3InIHbIC
HCTOYHHKH
TIOJTyYCHHUS
HHpOpMAIHH.
KoMmmyHMKaTUBHBL
e VYV :
OTCTaBaIOT CBOIO
TOYKY 3pEHHS
MIPUBOISAT
apryMeHTHI,
MOJTBEPXKIAIOT UX
TIPAMEPAMH, C
JIOCTOMHCTBOM

Yautbcsa
OCMBICIIMBATh
3HAYUMOCTh
JIAaHHOY TEMBI,
YUUTHCS
HCITIOJIb30BAaTh
CBOM B3TISIbI
IUTS PETICHUS
npobiem u
HM3BJIEYEHUS
JKU3HEHHBIX
YPOKOB

HWHM, Oecena,
JICKIIUA




MPU3HAKOT CBOU

OLIUOKHU U
KOPPEKTHPYIOT
3HAHUS,
B3aMMOOIICHHBAIOT
Apyr Apyra.
ODBOITIONUSI OBOITIONHUSI OnpenensitoT NOHSTUS JlaBaTh OIIPEICICHUE P- BrIgensror u Oco3HaBaTth H1HM, Gecena,
ouochepsl ouochepsl. «OKUBOE BEIIIECTBOY, tepmuHaM. Ha3piBatp | OCO3HAIOT TO, MTO €INHCTBO U JIeK
JKuBoe BemmecTBO. | «OHOTEHHOE BEIIECTBOY, OGUOTEHHBIE YK€ yCBOCHO, HEIOCTHOCTB
Buorennoe «OHMOKOCHOE BEILIECTBOY, 3JIEMEHTEI; BHOCAT OKpYaloIwero
HEOOXOINMEIE MHpa.
BEIIIECTBO. «KOCHOE BEIIECTBOY, MEPEYHCITAT JIOTIOTHEHHA.
BuoxocHoe «OKOJIOTHYCCKUN KPH3HUCY». | OMOTCOXMMUYECKUE TI- ucernenyior, BhicTpausats
BEILECTBO. XapaKTepu3yIoT MPOLECCHl | IHKIIBI HaxOJAIT U COGCTBEHHOE
KocHoe PaHHETO 3Tarla 3BOJIONUN 0TOUparoT 11e7I0CTHOE
BEIIECTBO. ouochepsl. XapaKTepU30BaTh HEOOXO0IMMYIO MHPOBO33PECHUE
DKOJIOrHYECKUH CpaBHHBAIOT 0COOCHHOCTH | OCOOCHHOCTH uHGOPMAIIHIO U ust
KpHU3HUC KpYyroBOpOTa yriiepofa Ha | KPyroBOpoTa CTPYKTYPHPYIOT C¢
Pa3HBIX dTAlax BOJIOIUN | BEUICCTB B IPUPOJIE, K- crymasor
6uocdeps! 3eMiu. €ro 3Ha4eHHUE; YUHUTENIs, OTBEUAIOT
OOBSICHIIOT BO3MOKHBIC MOCIACACTBUS Ha BOTMIPOCHI
TIPUYUHBI SKOJIOTHICCKAX HapYIICHAS
KpPHU3HCOB. KpPYyroBOpoTa
VcraHaBiIMBaOT BelecTB B buocdepe;
MIPUYUHHO-CICICTBCHHBIX | OMOT@OXMMHYCCKIE
CBSI3U MEXKIY LUKJIBL 4307,
JeSITeITPHOCTRIO YelOBeKa | yrirepoaa u docdopa;
M 9KOJIOTHYECKUMU OOBSICHSITE POJIb
KpU3HCaMH JKUBBIX OPTaHU3MOB B
o IIep KaHuU
KpYyroBOpoTa
OHOTCHHBIX
3JICMEHTOB
I'nnoTtessl I'nnoTte3sl OnpenemnsitoT MOHITHS Ha3bIBaTh OCHOBHBIC P- BHOCAT OcwmeicauBaror | MHM, Gecena,
BO3HUKHOBEHUA BO3HUKHOBEHUSA «KpEealmoOHU3M, THIIOTE3bI HEoOXOJUMBbIE CIUHYIO JICKIMA
KU3HH KU3HH. «CaMOTIPOM3BOJIEHOE BOSHUKHOBCHIS AOTIOTHCHNS, TIPUPO/IHYIO
JKH3HU BBIJICIISIOT U LIEJIOCTHOCTh




Kpeaunonmsm. 3apOXKACHUCY, «TUIOTE3a XapaKTepU30BaTh OCO3HAIOT TO, YTO
CaMOHpOI/I?)BOHBH CTallHOHAPHOTO OCHOBHBIC T'MIIOTE3bI IO JICKUT
0€ 3apOoKIeHHE. COCTOSIHUS», «THIIOTE3a BO3SHHKHOBCHM: - YCBOCHHIO.
SKH3HU - CTPYKTYpH T
I'umoresa MMAaHCTIEPMHMY», «TUTIOTE3a PYKTYp vpon
5 . (kpearoHu3M, y4ueOHbII
CTaIlMOHAPHOTO HOXUMUYECKOM paITHYHS B Martepuar,
COCTOAHHUA. SBOJIOLIIMY. MOJX01aX PETUIHH U BBIJIEIAIOT B HEM
TI'unoTesa XapakTepu3yoT OCHOBHBIE | HayKH K OOBSICHEHHIO IJIaBHOE
TIAHCTIEPMHH. TUIIOTE3bl BOSHUKHOBEHHS. | BOSHUKHOBEHMS K- BocmpuHuUMarOT
I'unoresa JKM3HH Ha 3emie. JKM3HU; TUIIOTE3a MH()OPMALHIO Ha
BHOXIMITIECKOl OGCyk AT BOMPOC CaMOTIPOU3BOJILHOTO CIIyX, OTBEYATh HA
3apOXKICHUS KU3HU; BOIPOCHI YUIUTES
SBOJIIOLMHI BO3HHUKHOBEHHS )KU3HU C
THIIOTE3a
OJIHOKJIACCHUKAMM U MaHCTEPMHUH
yqauTeieM THIIOTE3a
OHOXMMHUYECKOM
SBOIIOLIUHI
IPa3zBuTHE PaszButne OnpenessroT MOHITHS Ha3BIBATh TAITBI P- BHOCAT OCMBICIUBAIOT MHM, 6ecena,
[peaCTaBICHUM MPEACTABICHUI O | «KOalepBaTbl», pa3sBUTH HeoOxoauMble CAUHYIO MEKIUsA
0 HPOUCXOKIEHUH | «IPOOUOHTBI», «rumoTesa [PEACTABICHUH O fIOTIOJIHCHNA, PUPO/IHYIO
BO3HUKHOBCHHH JKU3HU BBIACIISIOT K [ICJIOCTHOCTD
MPOUCXOKACHUHN JKM3HH. CHMOHOTHYECKOTO
C XapaKTepu30BaTh DCO3HAIOT TO, YTO
PRUSHH. OBpCMCHHOC TIPOHCXOMKACHHA OCHOBHEBIE JTaIlbl [TOIJIC)KUT YCBOCHHUIO.
CoBpeMeHHOE COCTOSIHHE SYKapHOTHIECKUX Da3BHTHS KU3HU Ha [1- cTpyKTypupyIOT
ICOCTOSIHHE HpO6JIeMbI KJIETOK», «TUIIOTE3a Bemute; TUIIOTE3Y yqe6HHf/'1 MaTepuail,
MpoOIeMBI TIPOUCXOKICHUS AOMOTEHHOTO BBLICIISIIOT B HEM
ayKapI/IOTI/IquKHX KJIIETOK 3aAPOKIACHUA )KU3HU U €CIJIIaBHOC
W HX OpraHoMIOB IyTeM bKcriepuMeHTalnpHoe K- BocnmpuHHMAaIOT
. [MOJTBEPKIACHUE rHOpPMAIHIO Ha
BIISTYMBAHHUS KIIETOYHOM
p (rumoteza OnapuHa —  CIyX, OTBEYATh Ha
MEMOPAHEL, IPOTCHOT, Iy o ineiina); BOIIPOCHI YUUTENS
«ybaKTepuin, COBPEMEHHBIEC THIIOTE3HI
«apxebaKTepum». [IPOUCXOKICHUS JKA3HU

XapakTepu3yroT OCHOBHbIE
STarnbl BOSHUKHOBEHUS U
Pa3BUTHS KU3HHU Ha 3emire.
OnHCHIBAIOT MTOJIOKECHHS
OCHOBHBIX THITOTE3
BO3HHUKHOBEHUS JKU3HU.




CpaBHUBIOT THIIOTE3bI
A.W.Omnapuna n [Ix.
XongenHa.
O6cyxaarT IpooOIeMbl
BO3HUKHOBEHHS U
Pa3BUTHS KHU3HU C
OJTHOKJTACCHUKAMH U
yUHTEJIEeM

PazButue
JKHU3HU Ha
3emiie. Opsl
JIpeBHEUILIEN U
JIpeBHEN
KHU3HU

OcHOBHBIE dTaMbI
Pa3BUTHS KU3HU
Ha 3emute. Opsl
JIpEBHEUILIEN U
JIPEBHEU KU3HU

OrnpenensitoT NOHSTUS
«3pay, «IepHoI»,
«QIOXa», «KaTapxen»,
«apxen», «IIpoOTEpPO30M»,
«TaJIC03011», «ME3030i»,
«KaHO3011»,
«TAJICOHTOJIOT U,
«KEeMOpHID», KOPIIOBHKY,
«CUILYP», «JIEBOHY,
«KapOOH», KIIEPMbY,
«TPUIIOOUTHIY,
«PUHUODUTEIY,
«KUCTENepbIe PHIObI,
«cterotedaib,
«UXTHOCTETH,
«TEPaTICUJIBD».
XapakTepusyroT pa3BUTHE
JKU3HU Ha 3eMJie B 3pbl
JpeBHeimelt u apeBHel
s)ku3Hu. [IpuBoasar
MIpUMEpPHI OPraHU3MOB,
HaCEeJSABIINX 3EMIII0 B 3pbI
JpeBHEUIIEH U IpEeBHEHN
KU3HU.

YcTaHaBIMBaIOT
MIPUYUHHO-CIICICTBCHHBIE
CBSI3U MEXY YCIOBUSIMHU

Ha3bIBaTh 3pbI U
TIEPUO/IBI, KPYITHEIE
apoMop(ho3bl
XapaKTepu30BaTh
COCTOSIHHE
OpPraHUYECKOTO MUpPa
HA TPOTSHKCHAN
apXeicKou 3phl,
Ba)KHEHIINE
apoMopGho3bl
apXenucKou,

P- BHOCAT
HEOOXOIMMBIE
JIOTIOJIHEHUS,
BBIJICIISIFOT U

OCO3HAIOT TO, 4YTO

MOJUIKUT

YCBOCHHIO.

I1I- cTtpykTypupyror
yaeOHbII
MaTepuail,

BBIJIEIISIIOT B HEM
TJIaBHOE
K- Bocmpunumarot
HHPOPMAIMIO HA
CIIyX, OTBE€YaTh HA
BOTIPOCHI YUUTEIA

OCMBICITHUBAIOT
CINHYIO
TIPUPOTHYIO
LIEJIOCTHOCTH

KII3Y, ung,
paboTta




cpenibl OOUTaHUS U
SBOTIOIHOHHBIMH
MPOLIECCAMH Y PA3THMYHBIX
IPYIIT OPraHU3MOB.
CMBICIIOBOE YTCHHE C
MOCIIEYIOIIM
3aM0JTHEHNEM TaOJIAILI

PazButune
JKU3HH B

ME3030€ U
KalHO030¢€

PazButne xxu3Hu
B M€3030€ U
KaiiH030¢

OrnpenensitoT NOHSTUS
«TPHACY, KIOPA», «KMEID),
«ITMHO3aBPBD», «CyMYaThIe
MJICKOITUTAIOIIIHECY,
«IJIal€HTapHbIC
MJIEKOTIUTAIOIIIHEY,
«TaJIeoTen», KHEOTEHY,
«aHTPOTIOTCHY.
XapakTepu3yroT OCHOBHBIC
TICPUOIBI PAa3BUTHS KHU3HU
Ha 3emJie B Me3030€ U
KaitHo30€.

IIpuBoadaT npumepsl
OpraHn3MoOB, HACCIIABIIUX
3emitio B KailHO30€ U
Me3030€.

YcranaBnuBaroT
MIPUYUHHO-CIICICTBCHHBIC
CBSI3U MKy YCIIOBUSIMH
Cpezbl OOUTaHUS U
SBOJIFOITUOHHBIMU
MpolieccaMu y pa3InyHbIX
TPYIII OPraHU3MOB.
CMBICIIOBOE YTEHUE C
MOCJIEYIOITUM
3aroJIHCHUEM TaOJIHUIIBL.
PaspabaTsiBaroT riaHa
YpOKa-3KCKYPCHUHU B

Ha3bIBaTh APBI U
MIEPHOIbI; KPYITHBIE
apoMop(o3bl 1
UINO0ATANTALIH
XapaKTepU30BaTh
COCTOSIHHE
OpPraHnYecKOTo MHUpa
B M€3030€, OCHOBHEIE
apoMopdo3HI 1
UAMOaanTaluy,
pa3BUTHUE KU3HU B
KalfHO30€; 3HAaTb
OCHOBHBIE
HarpaBJICHUS
9BOJIOLIMY PACTCHUH
Y )KUBOTHBIX.
OOBSICHATH CMEHY
TOCMO/CTBYIOIINX
TPYII pacTeHUN u
JKHUBOTHBIX
(npuBOIUTH
pUMEpPbI

P- BHOCAT
HEOOXOIMMBIE
JIOTIOJIHEHHUS,
BBIJICIISIFOT U

OCO3HAIOT TO, YTO

MOJUISKUT

YCBOCHHIO.

II- cTtpykTypupyror
yaeOHbII
MaTepuail,

BBIJIEIISIIOT B HEM
TJIaBHOE

K- BocmpunuMaror

nHPOPMAIHMIO HA

CIIyX, OTBE€YaTh HA

BOTIPOCHI YUHUTEIS

OCMBICITHUBAIOT
CINHYIO
TIPUPOTHYIO
LIEJIOCTHOCTH

KII3Y, unpg.
pabota




KpaeBeueCKUil My3el niu
Ha IreoJIOTHYECKOoe
oOHaXeHHUE

O06o006marorHii

YPOK-
BKCKYPCHSI

DKCKypcHs B
KpaeBequeCcKui
My3€il miu Ha
Te0JIOTUYECKOE
OOHaxeHUE

ToroBsT oTueT 00
IKCKYPCHH

JlaBaTh OMpeJiesieHne
tepmuHaMm. Ha3biBaTh
SBOJIIOLIMOHHEIC
JTaIbl B )KU3HU
3eMiln; MepeuncsTh
UX CBOMCTBA U
3HAaYECHHUE
XapaKTepU30BaTh
0COOEHHOCTH

P:Ymeror
OpraH130BbIBAThH
BBITIOJTHCHUE
3alaHui yauTens,
aHAITM3UPOBATh
pe3yabTaThl CBOCH
paboTHI Ha ypoKe.
II: Ymeror
BOCIIPOHM3BOAUTD
MHPOPMAIIHUIO 10
MamsITH, 1aBaTh
onpezercHre
MIOHSTHSIM,
CTPOUTH PEUEBBIC
BBICKa3bIBAHUS,
yCTaHAaBJIMBATh
MPUYHHHO-
CIIE/ICTBEHHbBIE
CBSI3H.

K: Ymenue
paboTats B
rpymnmnax,
00CyXIaTh

Bribuparor
LIEJIEBBIE K
CMBICIIOBBIC
YCTaHOBKH B
CBOUX
NEUCTBUSIX U
MOCTYITKaX .

AHTpOINOTeHHOE
BO3JIEIICTBUE HA

ouochepy

AHTpPOIIOTE€HHOE
BO3JIEiCTBUE HA
ouochepy.
Hoocdepa.
IIpuponusie
pecypcbl

OnpenessroT MOHITHS
«aHTPOTIOTCHHOE
BO3JIelicTBUE HA
ouochepy», «<Hoochepar,
«IIPUPOTHBIE PECYPCHI».
XapakTepu3yroT YeloBeKa
Kak OMOCOIMaIbHOE
CYIIIECTBO.

OnuceBaoT
AKOJIOTHIECKYIO CUTYAIIIO
B CBOCH MECTHOCTH.
VcranaBnuBaoT

P- BHOCST
He0OX0IUMBbIE
ITOTIOJIHEHHSI,
BBLICIISIOT U
DCO3HAIOT TO, YTO

[I- cTpyKTypupyroT
yaeOHBII MaTepHa,
BBIZICTISIIOT B HEM
[1aBHOE

K- BOocnpuHHMarOT
mH(OpMAaIHIo Ha
CIyX, OTBEUaTh Ha

BOIIPOCHI YUHUTEIIS

MO MJICKUT YCBOCHUIO.

OCMBICIUBAIOT
CIIMHYIO
[IPUPOAHYIO
[1EJIOCTHOCTE




NPUYINHHO-CJICACTBCHHbBIC
CBA3HU MCIKIY
JACATCIIBHOCTHIO YCJIOBECKA
1 3KOJIOTHYCCKUMH

KpH3HCaMH
10 |OcHoBBI Pannonansnoe OnpenesstoT MOHIATUS P- BeAENAIOT M Oco3HaBath
[PALIMOHAJILHOTO NIPUPOJOII0JIBE30BA | «PALIMOHAIBHOE OCO3HAIOT TO, 9TO CIMHCTBO 1
IPHPOIOTIONH30B uue. OBIECTBO TIPUPOIOTIONB30BAHKE, y&Ke yeBOCHO, LIeJI0CTHOCTD
BHOCSIT OKPY’KaIOIIEro
AHMS 0J/IHOPa30BOTO «0OIIECTBO OTHOPA30BOTO
6 6 HEoOX0oaANMBIE MUpa.
noTpeoeHus HOTPEOICHUS. P —
XapakTepus3yroT -
p pusy II- nccnenyror, BricTpanBatb
COBPEMEHHOC HaXomiT 1 coOCTBEHHOE
YeJI0BEYECTBO KaKk oTOmparoT eTOCTHOE
«0OIIECTBO OJHOPA30BOTO HEOOXOUMYO MHPOBO33PEHUE
NOTpeGIeHUY. uH(popMaLuio 1 st
c TYpUPYIOT €
OOCyX1al0T OCHOBHBIE TPYKTYPHPYIO
TIPUHIIMIIBI K- crymaior
panMoHaILHOTO YUUTENS], OTBEYAOT
UCIIOJIb30BaHUS Ha BOTIPOCHI
HPUPOJHBIX PECYPCOB
11 (O6oOmaromuit Ypoxk- Brictymator ¢ JTaBaTh OTIpE/ICICHUE P:Ymerot Bribuparor
YpOK- KOH(I)epeHLII/ISI COO6H.[6HI/I$IMI/I 10 TEME. TCPMHUHAM. Ha3zeiBath OpTraHnU30BbIBATH TCJICBBIC U
Kondepents TIpecTaBoT OCHOBHBIE BBINOJTHEHNE CMBICIIOBBIE
rio0abHbIE 3a7aHUi yunuTes, YCTaHOBKH B
pe3ynbTaThl y4eOHO-
. po0IeMBI aHAIU3MPOBATh CBOHUX
e YeJI0BEYECTBa, pe3ynbTaThl CBOCH JEUCTBUAX U
TPOCKTHOM NICATCIBHOCTH HEePEUUCISITh UX paboThI Ha YpOKe. MOCTYITKAX .

CBOICTBA U 3HAYEHHUE
XapaKTepU30BaTh
0COOEHHOCTH

II: YMmeror
BOCIIPOM3BOANTD
“HGOPMAIIHIO TIO

NaMsTH, 1aBaTh
OTIpeIeNICHNE

HOHSTHSM,

CTPOUTH PEUEBbIC
BBICKa3bIBaHUS,
YCTaHaBJIMBAaTh

MIPUYINHHO-




CJICICTBEHHbBIE
CBSI3U.
K: Ymenue
paboTats B

rpymmnax,
00CyXIaTh

Hroro 65 + 3 (pe3epn)

JIMCT KOPpPEeKTHPOBKH Y4eOHOM NMPOrpamMMbl

Ne
ypoka

Tema ypoka

IIpyynHa U3MeHEHNH B IPorpamMme

Cnoco0 KOppeKTUPOBKH
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