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INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma no kypcy «buosorust 10-11» pa3padborana Ha OCHOBE
denepanbHOr0 KOMIOHEHTA rOCYIAPCTBEHHOTO CTaHAapTa 00111ero oopa3oBaHus,
YTBEPKJIEHHOTO TIpuKa3oM Muno6pazoBanus PD, Paboudas nporpamma
paspabotana Ha ocHoBaHUU: DenepanbHOTO 3aKkoHa «O0 00pa3oBaHUU B
Poccuiickoit @enepanun» Ne 273-03  — ot 29 nexabps 2012r.; [lpuxaza
MunuctepcTBa 06pazoBanus U Hayku PD ot 17 nexabps 2010 . N 1897 —"06
yTBEPKJIEHUU (pesiepanibHOro rocy1apcTBEHHOT0 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOTO 00111eT0 00pa3oBaHus" (C U3MEHEHHUSIMHU U JOTIOJIHEHUSIMH ),
[TpumepHOiT OCHOBHOM 00pa30BaTENHHOM MPOTPAMMbI OCHOBHOTO OOIIET0O —
oOpazoBanus (ogo0OpeHa pemieHneM (deneparbHOro y4eOHO-METOAMIECKOTO
oOBeuHEeHs 110 001eMy o0pa3oBanuto, mpotokon ot 08.04.2015 N 1/15);
OCHOBHOT'O OOIIETO U cpeaHero (MoIHOro) o01iero o0pa3oBaHusy, a TAKKe HA
OCHOBE aBTOPCKOM MPOrpamMMbl Jjsl 0011e00pa30BaTEIbHbIX YUPEKACHUHN K
KOMIUIEKTY Y4eOHUKOB 1o pykoBoAcTBoM B.B. [laceunuka npeameTHoi TuHun
«JIunusg xxu3an» 11 10 — 11 kinaccos, u3nanHoi B coopuuke «IIporpammer ams
00111e00pa30BaTeIbHBIX YUPEIKICHUH, Y4eOHOT0 m1aHa MyHHUITUIIATEHOTO
OrOKETHOTO 00111e00pa30BaTeIbHOTO YUpexkaeHust «CpeaHsis
obmreobpasoBarenbHas mkoiaa Ne6y, mpuka3 Ne63/1]] ot 29.08.2013r, mokansHOTO
IPaBOBOIO aKTa 0011eo0pazoBaTebHOTO yupexaenus «llonoxenue o padbouei
nporpammey, oT 05.09.2016r. Ne 81-/1. OcHOBHOI 00pa3oBaTENbHON MTPOTrPaAMMBI
O0CHOBHOTO 00111eT0 00pazoBanusi— MBOY «COII Ne 6y 2015r.

[TporpaMMa cocTaBiieHa B COOTBETCTBHH C TPEOOBAHUIMH K pe3yjIbTaTaM
cpenHero obmiero oopazoBaHus, yTBEPKIEHHBIMU DeepanbHbIM
roCy/1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CPEAHETO OOIEro
oOpazoBanus.). [Iporpamma paspaboTtaHa ¢ y4€TOM aKTyalbHbIX 3a/1a4 00y4YeHUS,
BOCIMTAHUSA U pa3BUTHs oOyyatonuxcsa. OHa yYUTHIBAET YCIOBUS, HEOOXOUMbIE
JUTS Pa3BUTHUS JTMYHOCTHBIX U TIO3HABATENbHBIX KauecTB oOyuaronuxcs. [Iporpamma
BKJTIOUAET 00513aTENbHYIO YacTh y4eOHOTO Kypca, u3NokeHHyo B «[IpumepHoit
OCHOBHOM 00pa3oBaTesibHOM IPOrpaMme Mo OMOJIOTMH Ha YPOBHE CPEHETO OOIIEro
o0Opa3oBaHuUs», U paccuynuTaHa Ha 69 4acos.

B Heil cogepKuTcs nepeveHsb J1Ja0opaTOPHbIX U MPAKTHUECKUX PadoT.
JlabopaTopHble paboThl BEIOpAaHbI U3 IEPEUHS MPUMEPHOUN MPOrpaMMBbl, s
IIPOBEJICHUSI KOTOPBIX €CTh COOTBETCTBYIOIINE YCIOBHS B IIKoJe. OCBOEHUE
IpOrpaMMBl 110 OMOJIOrUH 00ECTIEYNBAET OBJIa/IEHUE OCHOBaMHU YUeOHO-
UCCIIE0BATEIIBCKOMN NEATEIbHOCTH, HAYYHBIMU METOAAMU PELICHUS PA3IMYHBIX
TEOPETHUUECKHUX U MPAKTUYECKUX 3a1a4. M3yuenue Ononoruu Ha 6a30BOM ypOBHE



OpUEHTHUPOBAHO Ha 0OecTieueHrne 00111e00pa3oBaTENbHON U OOIIEKYILTYPHON
MOJITOTOBKH BHITYCKHUKOB. Ha 6a30BoM ypoBHe n3yuenue npeamera «buoiorus» B
gacTH (GOPMHUPOBAHUS Y O0YJAIOIINXCS HAYYHOTO MHUPOBO33PEHHUSI, OCBOCHUS
00IIeHayYHBIX METOIOB, OCBOCHHUS MPAKTHUECKOTO MPUMEHECHUS HAYIHBIX 3HAHUHA
OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C MPEAMETaMH 001acTe €CTECTBEHHBIX,
MaTEeMaTUYECKUX U TYMaHUTAPHBIX HayK. Pabouas rmporpamma mo OMoiIoruu
BKJTIOUAET CIIEAYIONIUE pa3Ieibl:

1. [osicHuTenbHAS 3aMKCKa, B KOTOPOH YTOUHSIOTCS 00IIME 1€ 00pa30BaHUs C
y4€ToM crienuUKu OMOJOTUU KaK yueOHOro mpeIMeTa.

2. O01mas xapakTepucTHKa y4eOHOT 0 peMeTa ¢ ONpeAeSICHUEM LieJIed U 3a/1a4 ero
U3yYEHUS.

3. Mecto Kypca 61MosIoTuH B y4eOHOM IIJIaHE.

4. Pe3ynbTaThl OCBOEHUS Kypca OMOJIOTMN — JTUYHOCTHBIE, IPEMETHbIE U
MeTaIpeIMETHBIE.

5. Conepxanue Kypca OHOJIOTHH.

6. [IpuMepHOE TEMAaTUUECKOE TIIAHUPOBAHUE

7. 11nanupyemble pe3ysIbTaThl U3yUEHHs Kypca OMOJIOTHH

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

B cucreme ecrecTBeHHO-HAYYHOTO 00pa30BaHUsl OMOJIOTHS KaK y4eOHbIN
IpeAMET 3aHUMaeT BaXKHOE MECTO B (DOPMUPOBAHHUH: HAYIHOU KapTUHBI MUPAa;
GYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJIs TOBCETHEBHOMN KU3HU;
HABBIKOB 3JI0POBOTO U OE30IACHOTO /IJIS YEJI0OBEKa U OKPY KarolIeh cpejibl oopa3a
YKU3HU; IKOJIOTMYECKOTO CO3HAHMS; IECHHOCTHOTO OTHOIIEHUSI K )KMBOM MPUPOJIE U
YeJI0BEKY; COOCTBEHHOM MO3UIIUM 110 OTHOIICHUIO K OMOJIOTHYECKON HH(pOpMAITUH,
MOJIy4aeMOM U3 Pa3HbIX UCTOYHUKOB.

N3yuenue 61onoruu co3aaét ycuoBus Juisi OpMUPOBAHUS Y 00yUYaIOIIHUXCS
MHTEJUIEKTYaJIbHBIX, TPAXKIAHCKUX, KOMMYHUKAIIMOHHBIX U HH)OPMAIMOHHBIX
komnereHuun. M3yuenue kypca «buonorus» B crapiiei IIKOJIe HAlIPaBJICHO Ha
peLICHUE CIEAYIONMX 3a1a4:

1) dbopmupoBanue cucTeMbl OMOIOTUYECKUX 3HAHUI KaK KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA;

2) pa3BUTHE JIUYHOCTH O0YUAIOIIUXCS, UX UHTEIUIEKTyaJIbHOE U
HPABCTBEHHOE COBEPIIIEHCTBOBAaHNE, (DOPMUPOBAHKE Y HUX TYMAHUCTUYECKUX
OTHOIIECHUH U DKOJIOTHYECKH 11eJIeCO00Pa3HOT0 MOBEICHUS B OBITY U TPYIOBOM
JEATEIbHOCTH;



3) BbIpaOOTKY MOHUMAaHUS OOIIECTBEHHON OTPEOHOCTH B PA3BUTUU
ouosoruu, a Takxke GOPMUPOBAHNE OTHOIIEHHUS K OMOJIOTHHN KaK BO3MOXKHOU
obsactu Oyaylie NpakTUYeCKO NesITeIbHOCTH.

[{enn 6uonornyeckoro oOpa3oBaHus B CTapiiei mKosie GopMyIupyroTcs Ha
HECKOJBKHUX YPOBHSAX: TJIOOAIBHOM, METANTPEAMETHOM, THIHOCTHOM H
IPEIMETHOM, Ha YpPOBHE TPeOOBaHMIA K pe3yJbTaTaM OCBOCHHS COJIEPKaHUS
MIPEIMETHBIX TIPOTPAMM.

['moGanbHbBIE 11eNT OHOIOTHYECKOr0 00pa30BaHUs SIBISIFOTCS OOIIKUMU AJIs
OCHOBHOM U CTapIeil MIKOIBI U OMPENEISIOTCS COLUAIbHBIMU TPEOOBAHUSIMH, B TOM
YHCIlie U3MEHEHUEM COLMATBHON CUTYaAIlUU Pa3BUTHI — POCTOM HH(POPMAITMOHHBIX
Neperpy3oK, 3MEHEHUEM XapaKkTepa U ClIocoO0B OOIICHHS U COIIMATBLHBIX
B3anMoJIeHCTBHIA (00BEMBI U CIIOCOOBI OTYUYSHUS HHPOPMALIUN TTOPOKAAIOT PAJT
0COOEHHOCTEH pa3BUTHUSI COBPEMEHHBIX TTOJIPOCTKOB).

Haubomee mpoyKTUBHBIMHU TS PEIICHUS 3a7a9 Pa3BUTHS TTOIPOCTKA
SIBIIIFOTCS] COLIMOMOPAJIbHASI K UHTEIUJIEKTyallbHas B3pOCIOCTh. [lomumo 3Toro,
rJI00aJIbHBIC 1IN (POPMYITHPYIOTCS ¢ YIETOM PACCMOTPEHHUS OMOJIOTHYECKOTO
00pa3oBaHMs KaK KOMIIOHEHTA CHCTEMBI 00pPa30BaHUs B II€JIOM, IIOSTOMY OHU
SIBJISIFOTCST HanOoJiee 00IMMHU 1 COTTUATPHO 3HAYUMBIMU.

C y4€TOoM BBITIICHA3BAHHBIX TIOJIX0/I0B TJI00ATLHBIMU TETSIMU
OMOJIOrMYEeCKOr0 00pa30BaHUs SABIISIIOTCS:

1.cormanu3anus 00y4Yaromuxcsl Kak BXOXKJIEHUE B MUDP KYJIbTYPBI U
COIMAJIBHBIX OTHONICHHM, 00eCTICUnBAIOIee BKIIOUCHNUE YIAIUXCS B Ty W UHYIO
rpymniy Ju00 OOIHOCTh — HOCUTENS €€ HOPM, IIEHHOCTEH, OpUEHTaIINH,
OCBaMBaeMBbIX B TPOIECCE 3HAKOMCTBA C MUPOM YKHUBOUW TIPUPOJIBL;

2. mpuOOIIeHNE K TO3HABATEIBHOM KyJIbType KaK CHCTEME TTO3HABATEeIbHBIX
(Hay4HBIX) [IEHHOCTEN, HAKOTJICHHBIX 0OIIIECTBOM B cpepe OMOTOTMUECKON HAYKH.
[Tomumo 3TOrO0, OMOIOrNYecKoe 00pa30BaHKE HA CTAPIIEH CTYNEHU TPU3BAHO
00ecreyunTh:

3.0pUEHTAIINIO B CUCTEME ATUYECKUX HOPM U IIEHHOCTEW OTHOCUTEIIBHO
METOJIOB, PE3YJIHTATOB U JOCTHKEHUN COBPEMEHHOM OMOJIOTMYECKON HAYKH; —
pa3BUTHE MO3HABATEIbHBIX KAUE€CTB JTUYHOCTH, B TOM YHCIIE TTO3HABATEILHOTO
UHTEpeca K U3YYSHHUIO 001X OMOJIOTHYECKUX 3aKOHOMEPHOCTEH U CaMOMYy
MPOLIECCY HAYYHOT'O MO3HAHUS;

4.oBNazieHue yu4eOHO-TT03HABATEIBbHBIMU U IIEHHOCTHO-CMBICIIOBBIMU
KOMITETEHTHOCTSIMU 1St JOPMUPOBAHUS TTO3HABATEILHON 1 HPABCTBEHHOM



KYJbTYPbI, HAYYHOTO MHPOBO33PEHHSI, a TAK)KE METOOJIOTUEH OMOJIOTHYECKOTO
HKCIIEPUMEHTA U DJIEMEHTAPHBIMU METOJIaMU OMOJIOTHYECKUX UCCIIEOBAaHUM;

5. hopMHUpOBaHKE FKOJOTUYECKOTO CO3HAHMUS, [ICHHOCTHOTO OTHOIIEHUS K
YKUBOM IIPUPOJE U YETIOBEKY.

MECTO KYPCA BUOJIOTX B YYEGHOM IIVIAHE

CornacHo yueOHOMY TIaHy, YTBEPKAEHHOTO 00pa30oBaTeIbHOM
opraHu3zaluei,1anHas paboyasi mporpaMma paccuMTaHa Ha poBezeHue 1 Jaca
KJIACCHBIX 3aHATHI B HEACIIO MPU U3YUYEHUU TpeMeTa B TeueHue AByx jet (10 u 11
kJaccel). O01Iee uncao y4eOHbIX 4acoB 3a 2 Tojia 00ydeHusl cocTaBisieT 69 4, u3
Hux 35 u (1 u B Henenmto) B 10 kiacce, 34 u (1 u B Hexento) B 11 knacce.

Kypcy Ouonoruu Ha cTyneHu cpeaHero oomero oopa3oBaHus
IPEIIIECTBYET KypC OMOIOTHH, BKIIIOUAIOIIUH 3JIEMEHTapHbIE CBEJICHUS 00
OCHOBHBIX OHOJ0rnYeckux o0bvekrax. Coaepkanue Kypca OMOJIOruy B OCHOBHOM
IIKOJIE CIY>KUT OCHOBOM ISl U3yUYEHHS OOIIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH,
TEOPHUid, 3aKOHOB, TUTIOTE3 B CTapILIEH IIKOJIE, IIe 0c000€ 3HaUeHHE MPUOOPETaIOT
MHUPOBO33pEHUYECKHUE, TEOPETUUECKHUE MOHATUS. TakuM 00pazoM, cofeprxaHue
Kypca OMOJIOTHH B cTapIlel MIKoJie 00see MOJIHO pacKpbIBaeT o01ue
OMOJIOrMuecKre 3aKOHOMEPHOCTH, MTPOSBIISIOLIMECS Ha PA3HBIX YPOBHSX
OpraHM3aIiK KUBOM MPUPOIBIL.

Jlnst peanu3anuu 1emnen, 3aaad, cojepanus paboyeit mporpaMmbl 1o
OMOJIOTHUY UCTIONIB3YIOTCS CIEAYIONINE TTearOTHYECKNE TEXHOJIOTUU:

[Tenaroruka coTpyaHHYECTBA

HrpoBeie TeXHOIOTUH

[IpoGiiemHoe 0OydeHHE

TexHo0THS MHAUBU Ty TH3AITUN O0YICHUS
NudopmanimoHHbIe TEXHOIOTHH

[IpoekTHBIC U MEATETLHOCTHBIC TEXHOJIOTUN

TexXHOI0THN THYHOCTHO-OPUEHTUPOBAHHOTO 00pa30BaHUS
3n0poBbecOeperarome TEXHOIOTUI

S A G o o e

HpaKTI/I‘-IeCKaH 4acCTb B IIPOrpaMme IpeACTaB/ICHA:

DopMbI KOHTPOJISI pearTi3aliiy 1efie 3a71a4 U CofiepkaHust pabovei porpaMMbl 1o

OMOJIOT UM

dopma KOHTPOJIS 10 xmacc 11 knacc Cucrema olleHHUBaHUS

JlabopatopHas pabora 5 7 [To nsaTHOANIBHON cHCTEME




TectupoBaHue 5 3 [To nsaTnGaANIBHON cucTEME

[IpakTuueckas pabota 1 5 [To naTHOANIBHOM cHCTEME

@®opMBbI OPraHU3ANUHU MMO3HABATEJIbHOU eI TEJILHOCTH:

(dpoHTaNbHAS;
TpyIIOBasi;
napHasi;
VHIMBUIyaJIbHAS.

dopmbl KOHTpPONA:

TECTUPOBAHUE;
YCTHBIN KOHTPOJIb;
CaMOKOHTPOJIb;

B3aUMOKOHTPOJIb;

pe3yJIbTaThl 1a00PaTOPHBIX PadoT;
BBIITOJTHEHHBIE ITPOEKTHI.

PE3YJIBTATBI OCBOEHUA KYPCA BUOJIOTUHN

JlesiTenbHOCTh 00pa30BaTENILHOTO YUPEkKAEHUS 001ero 00pa3oBaHus B
oOy4eHnr OMOIOTUHU B CPETHEH MIKOJIE HAPaBJICHA HA JJOCTIKCHUE
00yJaroIMMUCS CIEAYIOMNX JIMYHOCTHBIX Pe3yJIbTaTOB:

1) peanuzanuu STHYSCKUX YCTAHOBOK IO OTHOIIEHHUIO K OMOJIOTHYSCKUM
OTKPBITHSIM, UCCIIEOBAHUAM U X PE3YJIbTATAM;

2) npu3HaHUS BEICOKON LIEHHOCTH KU3HU BO BCEX €€ MPOSBICHUAX, 300POBbs
CBOETO U APYTHX JIOJCH, peaTu3aiiy YCTAaHOBOK 3I0POBOT0 00pasa KU3HHU;

3) chopMUPOBAHHOCTH TTO3HABATEIHLHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYyUYCHUE
HOBOTO 3HAHUA B 00JIaCTH OMOJIOTHH B CBSI3M € OyayIieit mpodeccuoHaaIbHOMI
NESTETHHOCTHIO WIIH OBITOBBIMU MTPOOJIEMaMU, CBI3aHHBIMH C COXPAaHCHUEM
COOCTBEHHOTI0 3/I0POBbS U IKOJIOTUUECKON 0€30MaCHOCTHIO.

MeTtanpeaMeTHbIMH PE3yJIbTATAMHA OCBOSHUS BBIITYCKHUKAMU CTapIIEH TITKOJIBI
0a30BOro0 Kypca OMOJOTUH SIBISFOTCS:

1) oBnazeHne COCTABIISIIOIIMMU UCCIIEA0BATEIHLCKOW M TPOCKTHOM AEATEIIHLHOCTH,
BKJIFOYAsl YMEHHSI BUJIETh MPOOJIEMY, CTABUTH BOIIPOCHI, BBIIBUTATh THUIIOTE3HI,
JaBaTh OMpeIeNICHUs] TOHATHUSAM, KiacCu(UIIMPOBaTh, HAOII01aTh, MPOBOIUTH



DKCIIEPUMEHTHI, AE€1aTh BBIBOABI U 3AKIIOUYEHUs, CTPYKTYPUPOBATH MaTepual,
O0OBSCHSTH, TOKA3bIBATh, 3AIIHINATH CBOU UJICH;

2) ymenue paboTaTh C pa3HbIMH UCTOYHUKAMH OMOJIOTHYECKON MH(POPMAIIUHN:
HAXOJUTh OMOJIOTUYECKYI0 MH(POPMAIIUIO B PA3IMYHBIX UCTOYHUKAX (YUCOHHKE,
HAYYHO-TIOMYJISIPHOM IUTEpaType, OMOIOrMUECKUX CIOBapsX M CIPAaBOUYHUKAX),
aHAJIM3UPOBATh U OLIEHUBATh UH(POPMALIHIO, TPEOOPA30BBIBATH HHPOPMALIUIO U3
0JIHOH (hOPMBI B JPYTYIO;

3) ciocoOHOCTH BHIOMPATH IEJIEBBIE I CMBICIIOBBIE YCTAHOBKH B CBOUX JICHCTBUSX U
MOCTYNKAaX 10 OTHOLIECHMIO K )KMBOM IPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO
OKPY>KaIOIUX;

4) yMEeHHE aJIcKBaTHO HCITOJIB30BATh PEUEBBIC CPECTBA JIJIS TUCKYCCUU H
apryMEHTaIli{ CBOCH MO3UIIUHU, CPAaBHUBAThH Pa3HbIC TOYKU 3PCHHUS,
apryMEHTHPOBATh CBOIO TOUYKY 3PCHHMSI, OTCTANBATh CBOIO MO3UIHIO. [IpeIMeTHRIMU
pe3yJbTaTaMu OCBOCHHUS BBIITYCKHHUKAMK CTapIICH IIKOJIbI Kypca OHOJIOTHH
0a30BOr0 YPOBHS SIBIISIFOTCSI:

B no3naBareibHON (MHTEIEKTYAJbHOI) cdepe:

1) xapakTepucTHKa coJiepKaHus OUOJIOTUUECKUX TEOpU (KJIeTouHasl,
sBONIIOLIMOHHAs Teopus lapBuHa); yuenus BepHaackoro o 6uocdepe; 3aKk0HOB
Menpensi, 3aKOHOMEPHOCTEN M3MEHYMBOCTH;, BKJIa1a BHIJAIOIIMUXCS YUEHBIX B
pa3BUTHE OMOJIOTUYECKON HAYKH; 7

2) BBIJICJIEHHE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTUYECKUX OOBEKTOB (KIJIETOK:
PACTUTEIBHBIX U JKUBOTHBIX, JOSIIEPHBIX U AJEPHBIX, OJOBBIX U COMAaTHUECKHUX;
OpPraHMU3MOB: OJHOKJIETOYHBIX M1 MHOTOKJIETOUHBIX; BUIOB, SKOCUCTEM, OHOC(hEpHI)
U 1po1ieccoB (0OOMEH BEIIECTB, Pa3MHOKEHUE, JIETICHUE KIETKH, OIJI0JOTBOPEHHE,
JeCTBHE UCKYCCTBEHHOTO U €CTECTBEHHOT'O 0TOOpa, (pOpMUpPOBaHUE
IPUCIOCOOJIEHHOCTH, 0Opa30BaHKE BUJIOB, KPYTOBOPOT BELECTB U MPEBPAILICHHUS
SHEPruu B SKOCHCTEMAX U buocdepe);

3) oObsicHeHHe poau Oruosoruu B GOPMHUPOBAHUH HAYYHOTO MUPOBO33PEHUS;
BKJIaJla OMOJIOTUYECKHUX TEOpUid B POPMUPOBAHUE COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA; OTPULIATEIBHOTO BIUSHUS aJIKOTOJIS,
HUKOTHHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHE YEJIOBEKA; BIIMSIHUSA MyTarcHOB Ha
OpraHM3M YeJI0BEKa, FKOJIOIMUECKUX (PaKTOPOB HAa OPraHU3Mbl; IPUUYMH SBOJIIOLHH,
U3MEHSIEMOCTH BUJIOB, HAPYIICHUH Pa3BUTHs OPraHU3MOB, HACJIEICTBEHHBIX
3a00J1eBaHUM, MyTaIlii, YCTOMYMBOCTH U CMEHBI SKOCUCTEM;



4) npuBeIeHNE JOKA3aTeNbCTB (apryMEHTallMs) €AMHCTBA KUBOM M HEKUBOU
IPUPO/JIbI, POJICTBA JKUBBIX OPTAaHU3MOB; B3aUMOCBSI3€M OPraHu3MOB U
OKpY>Karollen cpe/ibl; HEOOXOIUMOCTH COXPAHEHUsI MHOTOOOpa3usi BUJIOB;

5) yMeHHe MoJIb30BaThCsI OMOJIOTHYECKON TEPMUHOJIOTHEH M CUMBOJIUKOM;

6) peleHue IeMEHTapHBIX OUOJIOTHYECKUX 3a/1a4; COCTABIIEHUE JIIEMEHTAPHBIX
CXEM CKPEIIUBAHUA U CXEM MEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMAX (1IeNHU
MUTaHUs);

7) onricanue 0cobeit BUAOB M0 MOP(OTOTUYECKOMY KPUTEPHUIO;

8) BBISBJICHUE U3MEHYMBOCTH, IIPUCIIOCOOJICHUI OpraHu3MOB K Cpejie OOUTaHuUsI,
HMCTOYHUKOB MYTareHOB B OKpY>Karolel cpesie (KOCBEHHO), aHTPOIIOT€HHBIX
W3MEHEHUH B DKOCHUCTEMaX CBOCH MECTHOCTH; U3MEHEHHUM B SKOCHUCTEMaX Ha
OMOJOTrHYECKUX MOJIEIISIX;

9) cpaBHEeHHE OMOJIOTHIECKUX OOBEKTOB (XUMHUECKUN COCTaB TEJI )KUBOU M
HEXUBOM MPUPOJIBI, 3aPO/IBIIT YEIOBEKA U APYTUX MIICKOTMUTAIONINX, IPUPOTHBIC
AKOCHUCTEMBI M arpO3KOCUCTEMBI CBOEH MECTHOCTH ), TTPOIIECCOB (€CTECTBEHHBIN U
HCKYCCTBEHHBIN OTOOp, MOJIOBOE U OECIONI0E pa3MHOXKEHUE) U (POPMYTUPOBKA
BBIBOJIOB Ha OCHOBE CPaBHCHHUSI.

B nueHHOCTHO-OpHEeHTALMOHHOM cdepe:

1) ananu3 U olleHKa pa3INYHBIX TUIIOTE3 CYIIHOCTH XKU3HU, IPOUCXOKICHUS
YeJI0BeKa U BOBHUKHOBEHUS KU3HU, IMTOOATBHBIX IKOJOTHUECKUX MPOOIIEM U IMyTel
UX PEILICHUS, TTOCJIEICTBUI COOCTBEHHOM JIESITEILHOCTH B OKPY KalOIlel cpefie;
Ouosioruueckor nHPopmMaIuu, moJry4aeMoin U3 pa3HbIX HCTOUHUKOB;

2) OlIEHKa ATUYECKUX ACTIEKTOB HEKOTOPBIX UCCIEAOBAHUN B 00JIaCTH
OMOTEXHOJOTUH (KJIIOHUPOBAHKE, UCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIIPABICHHOE
U3MEHEHHUE TeHOMA).

B cdepe Tpy10BO# 1eATEIBHOCTH: OBJIAICHUE YMEHUSAMHU U HaBbIKaMU MTOCTAHOBKHU
OMOJIOTMYECKUX AKCTIEPUMEHTOB U OOBSICHEHHS UX pe3ysibTaToB. B cepe
bu3HUecKoi 1eATeTbHOCTH: 000CHOBAaHUE U COONIOACHUE MEP MPOPUITAKTUKH
BUPYCHBIX 3a00JIEBAHM, BPEIHBIX MTPUBBIUEK (KypeHUE, yIOTPeOIeHUEe aaKoroJs,
HapKOMaHMs); TPaBUJI IIOBEJICHUS B OKPYKAIOIIEH cpefie.



COILEPKXAHHUE KYPCA BNOJIOI'NAU
buosnorus kak KOMIIIEKC HayK O )KMBOW IPUPOJE

buosorus kak KOMIUIEKCHAsI HAyKa, METO/Ibl HAy4YHOT'O MO3HAHUSI,
ucnoJib3yembie B Onosioruu. CoBpeMeHHbIe HarpaBieHus B Ouosioruu. Poib
Oouosoruu B GOPMUPOBAHUH COBPEMEHHON HAyYHON KapTUHBI MUPA, TPAKTUYECKOE
3HaUYC€HHE OMOJIOTHUYECKUX 3HAHUM.

buonoruyeckue CUCTEMBI KaK mpeaMET N3YYCHHA OMOJIOTHH.

CrpyktypHbIe U (PYHKITMOHATBHBIE OCHOBBI )KU3HU MOJIEKYJISIPHBIE OCHOBBI
*u3HU. Heoprannueckre BemecTsa, ux 3HaueHue. OpraHndecKkre BEIIECTBA
(YTJIeBOIbI, TUTIUIBI, OCJIKH, HYKJIEHMHOBBIE KUCIIOThI, AT®) 1 X 3HaUeHUE.
buononumepsl. JIpyrue opranndeckue BemecTsa Kietku. Hanorexnonoruu B
onooruu.

[{uTonorus, MeToIbl IUTOJIOTHUH. POJIb KIIETOUHON TEOPUU B CTAHOBIICHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI Mupa. Kietku npokapuor u
3yKapuoT. OCHOBHBIEC YACTU U OPTAaHOUIbI KJIIETKHU, UX (QYHKIIUU.

Bupycel — HekneTouHas hopMma KU3HU, MEPBI MPODHUIIAKTUKH BUPYCHBIX
3200JICBAHU.

JKusnenesrenbHOCTh KieTKH. Ilmactuueckuii oomen. @oToCHHTE3, XEMOCHHTES.
buocuntes Oenka. JHepreTuyeckuii oOMeH. XpaHeHue, repeaya u peanu3aius
HacIeCTBeHHOUM nHdopMalnuu B kKieTke. ['eHeTnueckuid koa. ['eH, reHOM.
['enomuka. BiusiHre HAPKOT€HHBIX BEMIECTB HA IIPOLIECCHI B KIIETKE.

Krnerounsrii nuki: uatepdasa u genenne. MUTO3 U Mei03, X 3HaAUYCHUE.
ComaTtndeckue U MoJOBbIE KIETKH.

Opranusm
Opranusm — euHOoE 1ET0E.

KuznenesrenbHOCTh opranusma. Perynsius ¢pyHKuui opranuzma,
rOMEOCTAa3.

Pasmuosxenne opranu3moB (Oecronoe 1 nosioBoe). CrnocoObl pa3MHOKEHUS
y pacTeHUl U KUBOTHBIX. HAMBHUyaTbHOE pa3BUTHE OpraHnu3Ma (OHTOTEHE3).
[IpyuuHbl HapylIeHUH pa3BUTHUS. PenpoayKTUBHOE 3J0pOBBE YEIOBEKA; 1MO- 9
CJIEICTBUS BIUSHUS aJIKOTOJIsI, HHKOTHUHA, HAPKOTUYECKUX BEIIECTB HA



IMOpPUOHATBHOE Pa3BUTHE YeNoBeKa. JKU3HEHHBIC MKl PA3HBIX TPYIII
OPraHu3MOB.

I'enernka, MmeToapl reHETUKU. ['eHeTnueckas TEpMUHOJIOTHS U CUMBOJIMKA.
3akoHbl HacaeACcTBeHHOCTH . MeHnens. XpoMocoMHas Teopus
HaciencTBeHHocTH. Onpeaenenue nona. CIEmIeHHOE ¢ I0JIOM HaclleI0BaHuUE.

['enetuka yenoBeka. HacinencrseHHble 3a001€BaHUS YEJIOBEKA U UX
IpeaynpexaeHne. DTUUECKUE aCTIeKThI B 00IaCTH MEIUIIMHCKON T€HEeTHUKH.

['enotun u cpena. HenacnencrBenHass msMeHYMBOCTh. HacneacrBeHHast
M3MEHYMBOCTh. MyTanuu. MyTareHsl, UX BIUSHUE HA 3JOPOBbE YETOBEKA.

JlomecTukanus u cenekys. MeToibl celiekiuu. buorexHoorus, eé
HaIlpaBJICHHUS U TIEPCIIEKTUBHI pa3BUTHs. brobe30macHOCTb.

TGOpI/UI OBOJIIOIIMH

Pa3BuTue 3BOMOIMOHHBIX UJIEH, SBOJIIOLIMOHHAsA Teopus.Y. [lapBuHa.
Cunrternyeckasi Teopust 3BoOI0IUK. CBUAETEIHLCTBA SBOJIIOIUY )KUBOU MPUPO/IBI.
MuxkposBodronus 1 MakpodBoIronusa. Bun, ero kpurepuu. [omymnsamus —
AJIEMEHTApHAas €IUHUIIA YBOJIONUH. [[BUKYIIINE CHIIBI SBOJTIOIUM, UX BIUSIHUEC HA
reHo(oH T TomyJ sy, HampaBieHus: HBOTIOINH.

MHuoroo6pasue opraHu3MoB Kak pe3yJbTaT IBOMIONUH. [[puHIHIBI
KJ1accu(UKaIm, CUCTEMaTHKA.

PaszButne xu3uu Ha 3emiie

['unore3sl mpoucxoXk1eHus Ku3Hu Ha 3emiie. OCHOBHBIE ATAIbl BOJIIOLUN
OpraHUYeCcKOTr0 MHUpa Ha 3eMJIe.

COBpGMGHHBIe MPCACTABJICHUS O IIPOUCXOKICHNHN YCIIOBCKA. 9BOJ’II-OHI/I$I
YCJIOBCKA (aHTpOHOFeHGS). I[BI/I)KYHII/IG CHUJIBI aHTPOIIOI'CHEC3Aa. Pacer YCJIOBCKA, UX
IMPOUCXOKICHUC U CANHCTBO.

Opranu3mel 1 OKpy’Karolias cpeaa
[Ipucnoco6ienus: OpraHu3MoB K JIEHCTBHUIO IKOJIOTMYECKUX (PaKTOPOB.

buoreonienos. Dkocucrema. PaznooOpasue 3xocucteMm. BzaumooTHoeHus
MOMYJISILIMI pa3HbIX BUJOB B dKOcHCTEME. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B
AKOCHCTEME. Y CTOMYMBOCTh U TIMHAMUKA 3KocucTeM. [locnencTus BIusHUS
NeSITEILHOCTH YeJIOBeKa Ha 3KocucTeMbl. CoxpaHeHue OMopazHoo0pasust Kak
OCHOBA YCTOMYUBOCTHU 3KOCUCTEMBI.



CrtpykTypa 6uocdepsl. 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OMOCHEPHI.

KpyroBopots! BemiecTB B 6uocdepe.

['moGanbHbIEe aHTPOIIOTEHHBIE U3MEeHEHUs B Onocdepe. [Ipobdraembr

YCTOMYHBOTO Pa3BUTHSL.

HepCHGKTI/IBBI Pa3BUTHA OMOJOTNYECKUX HaYyK.

TemaTuueckoe njaHupoBaHue npeamera «buosaorus»
10 kiaacc 35 yacoB (14yac B Hees110)

Ne Tema

XapaKkTepuCTHKA OCHOBHBIX BH/I0B
AeSITeJIbHOCTH

BBeaenue 5 yacos

1 buonorus B cucreme Hayk

CamocrosTenbHOE onpeaeIeHne eneil yaeOHoi
NESITeNIbBHOCTH U COCTaBlIeHUE €€ IIaHa MPH U3yYeHUN
paznena «O6mas ouonorusi» B 10—11 knmaccax.
Omnpenenenre 0OCHOBONOJATAIOIINX MOHATHI: HAYYHOE
MHPOBO33pEHHE, HaAy4YHasl KApTUHA MUDPaA, YUEHBIH,
6uozorus. OBrajgeHe yMEHUEM CTPOUTHh MEHTAIbHYIO
KapTy noHATHH. [IpoaykTHBHOE 00LIIEHUE C APYTUMHU
y4aCTHUKAaMU JESITeIbHOCTU B MIPOLIECCE 00CYKACHUS
poiu 1 Mecta 6uosIoruM B HOpMUPOBAHUH
COBPEMEHHOUN HAy4YHOU KapTUHBI MHUPA,
MPAKTUYECKOT0 3HAUYEHUs] OMOJIOTHUECKUX 3HAHUH 1
npodeccuii, CBA3aHHBIX C OMOJIOTHEH.
CamocTtosTrenpHast HHPOPMAIIMOHHO-TT03HABATEIbHAS
NEeSTENIbHOCTD C Pa3IMYHBIMH HCTOUHUKAMHU
nHpopmanuu, e€ KpUTHIeCKas OLIeHKa U
HHTEPIIPETALHS 110 BOPOCY BIMSHHS €CTECTBEHHBIX
HayK B LIEJIOM U OMOJIOTUHU B YACTHOCTHU Ha
OKPYKAaIoIIyIo Cpery, SKOHOMHUECKYIO,
TEXHOJIOTHYECKYI0, COLUATBHYIO H ITHUECKYIO C(hepbl
JeSITeNIbHOCTH YesloBeka. Mcnonp30BaHue cpecTB
MH(POPMALMOHHBIX 1 KOMMYHHUKAITMOHHBIX
texHosoruit (nanee — UKT) nyst co3manms
MYJIbTUMENANPE3CHTALUN.

2 | O6beKT u3ydeHusi OMOIOTUN

OnpeneneHre OCHOBOMOJIATAOIINX MOHATHIA:
METOJIOJIOTHS HAyKH, OOBEKT HCCIIETOBAHUS, TIPEIMET
HCCIEI0BAaHNs, )KU3Hb, )KU3HEHHBIE CBOMCTBA.
CamocTtosTrenbHast HHPOPMAIIMOHHO-TT03HABATEIbHAS
NEATEeTLHOCTh C PA3JIMYHBIMU UCTOUHUKAMU
nH(OpMAaIIUY B OTHOIICHUH CYIIECTBYIOIINUX HA
CETOJTHAIIHUN JICHb OTPEICTICHUIN TTOHITHS GKU3HBY,
€€ KpUTHUYECKas OLlEHKa U UHTEPIIPETAIUs C
TOCJIeIYIOIIEH MTOATOTOBKON HH()OPMAITMOHHBIX
COOOIIEHUH, B TOM YHCIIE MOIKPETUIEHHBIX
MyJbTUMeananpe3eHTanusaMu. [IpoaykTuBHOE




o0I1IeHUe U B3aUMOJICHCTBHE C IPYTUMHU Y4aCTHUKAMHU
NeSITeNIbHOCTH B Ipoliecce 00CyKIEHUS aKTyaTbHOCTH
TEM y4eOHBIX U HCCIIEeI0BATEIbCKIX IPOEKTOB.
Pa3BuTHe no3HaBaTeNbHOIO HHTEPECA K U3YUECHUIO
OMOJIOTUU Ha OCHOBE M3Y4EHUSI HH(POPMAITMOHHBIX
HMCTOYHUKOB O PACTEHUSX M )KUBOTHBIX Ha repbax u
(arax pa3TMYHBIX CTpaH MUpPaA U pernoHoB Poccun

MeTo/1bI HayYHOTO ITO3HAHUS B
OHOJIOTUH

JlaboparopHnas pabota Ne 1
«HMcnonp30BaHne pa3TUIHBIX
METOJIOB TPU U3yYCHUHU
OMOJIOTHYECKUX 0OBEKTOB (Ha
IIpUMEpE pacTEHUI)

OnpeneneHre OCHOBOMOJIAratOIIUX MOHATHIA:
Hay4YHBIA METOJ], METO/Ibl HCCIICIOBAHUS:
HaOJI0/IeHUE, SKCTIEPUMEHT, OMMCAHNUEe, U3MEPEHHE,
CpaBHEHHUE, MOJICIMPOBAHUE, CPABHUTEIIHHO-
ucropuueckuit Metol. CoctaBjaeHUE HA OCHOBE
paboThI ¢ yUEOHUKOM U APYTUMH WH()OPMAITMOHHBIMU
HMCTOYHUKAMHU CXEMbI, PACKPBIBAIOIICH ITarbl
MPOBEACHUS HAYUYHOT'O UCCIEAOBAHUS U UX
B3aMMOCBS3b. Vcronb30BaHue M0 KeTaHUIO
obyuaromuxcs KT B pemieHun 1aHHON KOTHUTUBHOU
3anauyn. OBNaJieHne METOIaMU HayYHOTO MTO3HAHUS,
WCIIOJIb3YEMBIMH MPH OUOJIOTUYECKUX HCCIETOBAHUIX
B YCJIOBHSIX BBITIOJTHEHUS JIAOOPATOPHOU pabOThI
«Vcnonb3oBaHue pa3IMUHBIX METOJIOB MIPU U3YUCHUHU
OMOJIOTHUECKIX 0OBEKTOB (Ha MPpUMEpPEe PaCTCHHUH)

Bbuosornueckue cucteMbl 1 UX
CBOMCTBA

Omnpenenenre 0OCHOBOMOJIATAIOIINX TOHSITHHA:

cucreMa, OMOJIOrHYECKasi CUCTEMa, IMEPIKEHT- HOCTb,
CaMOPETYJISIIHSA, YBOJTIOIMOHHBIE TPOLIECCHI.
JleMoHCTpanus BiIaIcHHS S3bIKOBBIMHU CPEJICTBA- MU
IIpU OTBETAX Ha MOCTaBJICHHbIE BOMPOCkl. OBaeHNE
METOJIaMH HAYYHOTO TTO3HAHWSI, UC- TIOJIB3yEMbBIMH TIPH
OMOJIOTMYECKUX UCCIIeIOBaHUsAX. Pa3BuTe ymMeHus
OOBSCHSTH Pe3yJIbTaThl OMOJIOTUYECKHIX
9KCHEpUMEHTOB. Pa3BuTHE O3HABATEILHOTO HHTEPECa
K U3yYEHUIO OMOJIOTHH Ha TIPUMEPE MAaTEPUATIOB O
B3aMMOCBSI3HM CTPOCHHS U (PYHKLUH OMOJIOTHUECKUX
CHCTEM M CaMOPETYJISIIIUHA HAa OCHOBE TI0JI0KHUTEITBHOM
00paTHOM CBS3H

O06o0maromuii ypok
TectupoBanue

CaMocCTOSATEIbHBIN KOHTPOJIb M KOPPEKIHS YUeOHOM
JESTEIIBHOCTH C UCIIOJIb30BAaHUEM BCEX BO3ZMOMKHBIX
pecypcoB ISl JOCTUKEHUS ITOCTABJICHHBIX LEJIeH U
peanu3anyy 1IaHoB AesTENIbHOCTH. JleMoHcTpanus
HaBBIKOB MMO3HaBaTeIbHOU peduiekcun. [IpoaykTuBHOE
oO0IIeHue U B3aUMOJICHCTBHE B IIPOIIECCE COBMECTHOM
y4eOHOM JesATENIbHOCTH € yUETOM MO3ULIUN APYTUX
YYaCTHUKOB AESITEIbHOCTU. J[eMOHCTpalus BiaieHus
A3BIKOBBIMH CPEJICTBAMU. Y BEDEHHOE IT0JIb30BAHUE
OMOJIOTUYECKOI TEPMUHOJIOTHEH B TIpesenax
U3Y4YEHHON TEMBI

MouJiekyasipHbIH YPOBEHb
12 yacoB

MonexyJIsipHBIN YPOBEHbB:
o011as XxapakTepuCTUKa

CamocTosTenbHOE OIIPEIeTICHNE LIen Y4eOHO
NesITeIbHOCTH U cocTaBieHue e€ miuana. OnpeneneHue
OCHOBOIIOJIAratoluX MOHATHI: aTOMBI U MOJIEKYJIbI,
OpraHu4eCcKHe U HEOPraHN4eCKHe BEllecTBa,
KOBAJICHTHAsI CBSI3b, MAKPOAJIEMEHTHI,
MHUKPO3JIEMEHThI, OMONOIMMEPHI: TOMOIOINMEPHI U




rerepononumepsl. CamocToATeabHas
MH(OPMALIMOHHO-TIO3HABATENIbHAS JESTEIbHOCTD C
pa3IMYHBIMU UCTOYHUKAMH HHpOpManuu, eé
KpUTHYECKas OLEHKa U MHTEpPIPETaLys 0 BOIIpocaM
XMMHYECKOI'O COCTAaBA KUBBIX OPraHU3MOB.
dopMupoBaHHE COOCTBEHHOM MO3UITUH TIO
OTHOIICHMIO K HH(OpPMAIINH, TTOTy4aeMON U3 Pa3HbIX
ncToyHUKOB. [IpoaykTrBHOE OOIIEHNE U
B3aUMO/ICICTBHE C IPYTUMHU YYaCTHUKAMH y4eOHOM
NEeSITeIbHOCTH MPH 00CYX ACHUU MTpodsieM pa3paboTKu
Y4EHBIMU U BHEJPEHHUS B IPOU3BOJCTBO HOBBIX
HCKYCCTBEHHO CO3JaHHBIX OPraHUYECKHUX BEIIECTB.
Pa3BuTHe N03HAaBAaTENBHOIO HHTEPECA K U3YUECHHUIO
OHOJIOTHH U MEXIPEIMETHBIX 3HAHUM MPU U3yUEHUN
MaTepHaga 0 XMMUUYECKUX CBS3AX B MOJIEKYJIax
BEIIECTB, HCKYCCTBEHHOM IOJIyYEHUN OPTaHUYECKUX
BEUIECTB U JP.

Heoprannueckue BemiecTna:
BOJA, COJIN

OnpeneneHre OCHOBOMOJIATAOIINX MOHATHIA:
BOJIOPOJIHAS CBSI3b, THIPO(MUIIbHBIE BEIIECTBA,
ruapodo6HbIe BemecTBa. CaMOCTOSITEIbHAS
I/IH(l)OpMaHI/IOHHO-HO3HaBaTCHBHaH ACATCIIbHOCTD C
pa3IMYHBIMU UCTOYHUKAMHU UH(GOpMAITUH 00
OCO6€HHOCT$IX HCOPraHNYCCKUX BCIUICCTB, BXOAAIINUX B
COCTaB UBOT0, €€ KpUTHUECKAsI OLICHKA 1
uHTepnperanus. [IponxykTuBHOE 001ICHHE U
B3aMMOJICHCTBUE B IIPOIIECCE COBMECTHON y4eOHOM
JEATEIbHOCTH C YYETOM IMO3ULUHN APYTUX YYAaCTHUKOB
nesTeNIbHOCTH. Pa3BuTHE MO3HABATENBHOIO HHTEpECa B
IponeCcCe N3yUYCHUA NONOJIHUTCIBHOIO MaTepuruaia
y4eOHHKA

Jlunuapl, UX CTPOEHUE U
byHKIMHA

OnpeneHeHHe OCHOBOITIOJIararommnx HOHHTI/II\/JII JIMIIUABI,
HEUTpabHBIC KUPHI, dOUPHBIE CBS3H, BOCKA,
tdhochomunuabl, crepousl. JleMoHCTpalys BiIaIeHUs
SI3BIKOBBIMH CPEJICTBAMH JIJISI XapaKTEPUCTHKHU
XUMHUYCCKOI'0 COCTaBa KUBBIX OpFaHI/I3MOB. PCH_IGHI/IG
OMOJIOrMYECKHX 3aJa4 Ha OCHOBE BJIAJICHUSA
MC)KHpGIIMCTHbIMI/I 3HAHUSIMHU B OGJIB.CTI/I XUMHUHU.
[IpoaykTrBHOE OOIICHUE ¥ B3aUMOJICHCTBUE B
MIPOLIECCE COBMECTHOM Y4eOHOU IEATEIBHOCTH C
y4ETOM MO3UIIMK IPYTUX YUYACTHUKOB JIESITEIIBHOCTH
110 BonpocaM HpI/IMeHeHI/IH CHOpTCMeHaMI/I
aHa0OJIMKOB.

VYrieBonbl, X CTPOCHUE U
byHKIMHA

Ornpezenienrie OCHOBOMOJIArAIOIIUX TOHSITHIA:
YTJIEBOJIbI, MOHOCAXaPHU/IbI, TUCAXAPHIBI, OJTU-
rocaxapupl, moiucaxapuasl. JleMoHcTpanus
BJIAJICHUS SI3BIKOBBIMH CPEJICTBAMH JIJIS
XapaKTEPUCTUKA XUMUYECKOTO COCTaBa KUBBIX
opraHu3MoB. Penienrne OMOIOTHYeCKUX 3a71a4 Ha
OCHOBE BJIQJICHUSI MEXIPEIMETHBIMU 3HAHUSIMU B
obnactu xumuu. OBIaICHHE METOJJaMU HAYYHOTO
MO3HAHUS, HCTIOJIH3yEMBIMU TPU OHOIOTHYECKHIX
HCCIIEIOBAHUSX, B TIPOIECCE BHITIOJIHCHHSI




nabopaTopHoiil paboTsl «OOHapyKeHUE YIIIEBOIOB C
MOMOIIBI0 KAYECTBEHHOW peakiumn». PazButue ymeHus
OOBSICHSTH Pe3yIbTaThl OMOIOTUYECKUX
JKCTICPUMEHTOB

10

benku. CoctaB u cTpykTypa
OeKOB

OmnpeneneHre 0OCHOBOMOJIATAIOIINX TOHSITHHA:
HE3aMEHUMbIE AaMUHOKHUCIIOTHI, IENTH/IHAS CBS3b,
koH(popmanus Oenka, rIo0yIsIpHbIe U GUOPHIUTSIPHEIC
Oenku, nenarypamus. [IpoaykTuBHOE 001ICHHE U
B3aMMO/ICHCTBHE B MPOLIECCE COBMECTHOW yueOHOM
JESTENIbHOCTH € yU4ETOM MO3ULIMHI APYTUX YHACTHUKOB
JeSITeILHOCTH TIPU 00CYXKIEHUU OCOOCHHOCTEH
CoCTaBa U CTPYKTyphl OenkoB. CamocTosITeNbHAs
MH(POPMAIMOHHO-TIO3HABATEIbHAS eI TEIBHOCTD C
Pa3IUYHBIMU UCTOYHUKAMH UH(OpMALIUU 1O
M3yYEHUIO OEJIKOB, X COCTaBa U CTPYKTYPBI, €€
KpUTHYECKas olleHKa u uHTepnperanus. CocraBieHue
MEHTaJIbHOM KapThl NOHATUH. OBlIaleHuEe METOAAMHU
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMBIMU MIPH
OMOJIOTHYECKHUX MCCIIEIOBAHUSAX, B TIPOIIECcCe
BBITIOJTHEHUSI JTabopaTopHOU paboThl «OOHApYKEeHHE
0EJIKOB ¢ IOMOIIBIO0 KAUECTBEHHOMN pEaKIim».
Pa3BuTHe nMo3HaBaTENbHOIO HHTEPECA K U3YUECHUIO
OMOJIOTMU Ha OCHOBE W3YYEHUS JIOTIOJIHUTEEHOTO
Marepuasia yueOHuKa

11

benku. @yHnkuun 6e1KoB

Omnpenenenre OCHOBONONIATAIOIINX MOHSTHH:
CTPYKTYpHBIC OelKkH, OeNKN-(HEepPMEHTHI,
TPAHCIIOPTHBIC OCJIKH, CHTHAJIbHBIE OeTKU, OeTKu
3alUTHl U HaNaJeHUs1, OCIKU-PELIeTITOPHI, OCIIKH,
o0ecrnevnBaroIne JBUKCHHE, 3alIaCHBIC OCIIKH.
CamocTtosTrenbHast ”HPOPMAIIMOHHO-TT03HABATEIbHAS
NESTENIbHOCTD C Pa3TMYHBIMA UCTOYHUKAMHU
MH(OPMAaILIUY MO U3YUYEHHIO OETTKOB U BBIITOJIHAEMbIX
uMH QyHKIUH, e€ KpuTHYecKas OLeHKa 1
uHTepnpeTtarus. ®opmupoBaHue cOOCTBEHHOM
MTO3UIUH 110 OTHONICHHUIO K IMOTy9aeMOi
ouosornueckoit nupopmanuu. Pazsutue
MO3HABATEIHFHOTO UHTEpECca MPU U3YUICHUU
JIOTIOJIHUTEIHHOTO MaTepuasa yuyeOHuKa

12

DepMeHTHI — OHOJIOTUYECKHE
KaTaJIM3aToOPhI

JlaGopaTtopnast pabota Ne 2
«M3y4yeHne GpepMEeHTaTUBHOTO
pacIieIuieHus IepoKCUIa
BOJIOPO/Ia B PACTUTENBHBIX U
’KMBOTHBIX KJIETKAX».

Omnpenenenre 0OCHOBONOJATAIOMINX MOHITHN: YHEPTUs
aKTHBAIIMH, aKTUBHBIN LIEHTP, CyOCTpaTHAs
cneun(UIHOCTh, KOPEPMEHTHI, OETKU-aKTHBATOPHI U
OenKu-uHrHOUTOPHL. [IpoIyKTHBHOE OOIICHHE 1
B3aMMO/ICHCTBHE B MPOLIECCE COBMECTHOW yueOHOM
JEATEIIEHOCTH C YUETOM MO3ULUI JPYTHX YYaCTHUKOB
JeSITeIbHOCTH NIPU OOCYXKIEHUH OTIUYNN (PepMEHTOB
OT XUMHYECKHX KaTaN3aTOPOB, BIUSHUS
KPUTHUYECKOTO TIOBBIIIIEHUS TEMIIEPaTyphl Tea
9eJ0BeKa Ha aKTUBHOCTH (hepMeHTOB. OBIaieHNe
METOJIaMH HaYYHOT'O TI03HAHMUSI, UCTIOIb3YEMBbIMU MPU
OMOJIOTMYECKNX MCCIIEIOBAHMSX, ITPY BHIIOJTHEHUN
nabopaTopHoii paboTsl «3yueHne hepMeHTaTUBHOTO
pacuIeruIeHus NEPOKCHIA BOJOPOA B PACTUTEIBHBIX U




KUBOTHBIX KIIeTKax». Pa3Butue yMeHust OObSICHATH
pe3yabTaThl OMOJIOTHIECKUX IKCIIEPUMEHTOB

13

O06o0mmarmuil ypok
TectupoBanue

CaMocToATeIbHBINH KOHTPOJIb U KOPPEKLIUS yUeOHOU
JESATEIIBHOCTH C UCIIOJIB30BaHUEM BCEX BO3MOXKHBIX
pecypcoB U1l JOCTUKEHUS ITOCTABICHHBIX LEIEH U
peann3anyy IIaHoB JeATEIBHOCTH. JleMOHCTpanus
HaBBIKOB NIO3HaBaTeNbHOU peduexcun. [IpoaykTuBHOE
oOIeHre U B3aUMOJICCTBUE B IIPOIIECCE COBMECTHOM
y4e€OHOU JEATENBHOCTH € yUETOM MO3ULIUHN APYTUX
YYaCTHUKOB ACATEIbHOCTU. J[eMOHCTpanus BiIaJieHUs
SI3bIKOBBIMU CPEICTBAMU. Y BEPEHHOE I10JIb30BAHKE
OMOJIOTUYECKONM TEPMUHOJIOTHEH B TIpeeiax
M3Y4EHHOI0 MaTepuaia TEMBI
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Hyxkneunoseie kucnortsl: JJHK u
PHK

[IpakTuueckas padora Ne 1
«Pemenne 3neMeHTapHBIX 331324
10 MOJICKYJISIPHON OHOJIOTHIY.

Ornpenenenre 0OCHOBONOJIAraroUX HOHITHI:
HYKJICUHOBBIC KHCIIOTHI, IE30KCUPUOOHYKIICHHOBAS
KHCJI0Ta, pUOOHYKIEMHOBASI KMCIIOTA, HYKJICOTHI,
MPUHIUIT KOMIUIEMEHTApHOCTH, TeH. [IpoaykTuBHOE
oOlIeHre ¥ B3aUMOJICICTBHE B MPOIIECCE COBMECTHOMN
y4eOHOU NEATENBHOCTH € yUETOM MO3ULIUHN APYTUX
YYaCTHUKOB JESITENLHOCTU MIPHU 00CYkKICHUN
CTpoeHUs 1 (PyHKINUN HYKICHMHOBBIX KUCIOT. Pemenue
OMOJIOTMYECKUX 3a7a4 B [IeJISIX HOATrOTOBKH K EI'D.
Pa3Butue no3HaBaTebHOTO HHTEPECA K U3yUECHUIO
OMOJIOTHH B MPOLIECCe U3YUYEHHUS JOMOIHUTEIHHOTO
MaTtepuana ydeOHUKa
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AT® u npyrue HyKJI€OTUIBI.
Buramunbl

Ornpenenenrie OCHOBOMOJIararomux noHsatuii: ATO,
TUAPOIIN3, MAKPOIPTUUECKUE CBSI3U, BUTAMUHBI.
[IpoayxTuBHOE 00IIIEHUE U B3aUMOJICHCTBUE B
MPOIECCE COBMECTHOM y4eOHOU NEeSTSIILHOCTH C
y4€TOM MO3ULIUN APYTUX YYACTHUKOB JESATEIBHOCTH
npu 00CYXIEHUH BOIPOCOB 00ECTIEYCHNUS YETOBEKOM
CBOMX MOTPEOHOCTEH B SHEPTUU U BUTAMHMHAX.
CamocTtosTrenpHast HHPOPMAIIMOHHO-TT0O3HABATEIbHAS
NESTENIbHOCTD C Pa3IMYHbIMH HCTOUHUKAMHU
nH(OpMAIIUY O POJTU HYKIICOTHIOB M BATAMHHOB B
OCYIIECTBIICHUU MPOILIECCOB KU3IHEACIATEIbHOCTH, €€
KpUTHYECKAas OLICHKA U UHTEPIPETALIUS.
dopmupoBaHue COOCTBEHHON MO3UIIMH 110
OTHOIICHHIO K OMOJIOrHYecKor HHPOpMALIUH,
MOJTy4aeMO U3 pa3HbIX UCTOYHUKOB. Vcronb3oBaHue
cpeactB UKT mist noaroToBKM COOOIIECHHMIH,
HOJIKPEIUIEHHBIX MYJIbTUMEINANPE3CHTAUSIMU.
Pa3Butue no3HaBaTebHOTO HHTEPECA K U3yUECHUIO
OMOJIOTHH B MPOIIECCe U3YUEHHUS JOMOIHUTEIHHOTO
MaTtepuana ydeOHuKa
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Bupycsl — HekserouHas hopma
KU3HU

OmnpeneneHne OCHOBONOJATAIOIINX MOHATHI: BUPYCHI,
BakuuHa. [IpogykTuBHOE O0IIEHUE U B3aUMO/IHiCTBHE
B IIPOLIECCE COBMECTHOM yueOHOH e TeTbHOCTH ©
y4E€TOM MO3HUIMN IPYTUX YYACTHUKOB JEATEIBHOCTH
pu 00CYXIEHUH MTPOOJIEMBbI IPOUCXOXKAECHUS BUPYCOB
U IIPUYMH, HA OCHOBAHUU KOTOPBIX UX OTHOCST K
KUBBIM opranuzMaM. CaMocTosiTeNnbHas




nH(POPMAIMOHHO-TI03HABATEIbHAS S TEIBHOCTD C
Pa3IMYHBIMU UCTOYHUKaMH UH(OpMaLUU 0 BUpycax U
UX JKU3HEHHBIX LIUKJIAaX, €€ KPUTUYECKAs OLIEHKA U
unTepnpetanus. PopMupoBaHre cOOCTBEHHOM
MO3UIIMU IO OTHOIIEHUIO K OMOJIOrMYeCcKOn
nH(popMalnH, TOTYyYaeMON U3 pa3HbIX UCTOYHHUKOB.
Pemrenne OMoIOrMuecKux 3ajau B HEsSX NOATOTOBKU K
EI'D. Pa3BuTne mo3HaBaTeIbHOTO HHTEpECa K
U3YyYEHUI0 OMOJIOTHH B MIPOIECcCe U3YUESHHS
JIOTIOJIHUTEIHHOTO MaTepuasa yuyeOHuKa
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O06o0marmuii ypok
TectupoBanue

CaMocToATeIbHBIN KOHTPOJIb U KOPPEKLIUS yueOHOU
JEATEIIBHOCTH C UCIIOJIB30BaHUEM BCEX BO3MOXKHBIX
peCypcoB U1l JOCTUKEHUS ITOCTaBICHHBIX LEIEH U
peann3anyy IIaHoB JeATENIBHOCTH. JleMOHCTpanus
HaBBIKOB NIO3HaBaTeNbHON peduexcun. [IpoaykTuBHOE
oOIIeHre 1 B3auMOJICCTBUE B ITPOIIECCE COBMECTHOM
y4eOHOI IeATETbHOCTH € YYETOM MO3UIHHA APYTUX
YYaCTHUKOB ACATEIBbHOCTH. J[eMOHCTpanus BlIaJieHUs
SI3bIKOBBIMU CPEICTBAMU. Y BEPEHHOE I10JIb30BAHKE
OMOJIOTUYECKOM TEPMUHOJIOTHEHN B TIpeeax
U3YYECHHOUN TEMBI
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Kaerounwblii ypoBenb (18 1)

Kierounslii ypoBeHb: 001as
xapakrepuctuka. Kinerounas
TEOpUs

CamMocTosTenbHOE onpeiesieHUe 1eu y4eOHOol
NESATENIbHOCTH U cocTaBiieHue e€ 1iaHa. Onpenenenue
OCHOBOIOJIAraloluX MOHATHI: LIUTOJIOTUS, METOIbI
W3yYEHUS KJIETKH, YIbTpaleHTpUu(yrupoBaHue,
kjeToyHas reopus. [IpoaykTuBHOE oOLIeHHE U
B3aMMO/ICHCTBHE B MPOLIECCE COBMECTHOW yueOHOM
JESATENIbHOCTH C YUETOM MO3UIIMHI APYTUX YUACTHUKOB
JESTENIbHOCTH MPH 00CYXICHUU TTPOOJIEM CO3TaHUS
KJIETOYHOU Teopuu. CaMOCTOsATEIbHAS
nH(OPMAIMOHHO-TI03HABATEIbHAS S TEIBHOCTD C
pPa3IMYHBIMU UCTOYHUKAMU HH(GOpMAITUH 00
OCHOBHBIX 3Talax pa3BUTHsI LIUTOJIOTUU U €€ METOAX.
dopMupoBaHre COOCTBEHHOM MO3UITUH TI0
OTHOIICHHIO K OMOJIOrHYecKor HHPOpMaLUH,
MOJy4aeMOM U3 pa3HbIX UICTOYHUKOB. Mcnonbs3oBanue
cpeacts UKT st moAroToBKM HH(GOPMAIIMOHHOTO
coo01eHusl U MyJIbTUMenuamnpe3eHTanuu. OBiaaeHue
METOJIaMU Hay4YHOTO ITO3HaHUs, UCII0JIb3yEMBIMU TIPU
OHMOJIOrMYECKHUX UCCIIEJOBAaHUSIX, B IIpOIecce
BBINOJIHEHUS TaOb0opaTOpHBIX paboT « TexHuka
MHUKpOCKONHpOBaHUs» U «CpaBHEHUE CTPOCHUS
KJICTOK PACTEHHIA, )KUBOTHBIX, TPUOOB U OAaKTEpHii MO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOTpenaparax u ux
onucaHuey. Pa3BuTre no3HaBaTeIbHOIO HHTEPECA K
M3Y4YEeHHIO OMOJIOTUU B IPOLIECCE U3YUCHUS
JIOTIOJTHUTEIBHOTO MaTepraia yueOHUKa
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Crpoenue kietku. Kierounas
mMemOpana. Lluromnnasma.
Knerounsiii nentp. Llutockener.

OnpeneneHre OCHOBOMOJIATAOIINX MOHATHIA:
KJIETOYHAs CTEHKA, INIMKOKAIUKC, YHIOIMTO3:
(haromMTO3 M MUHOIMTO3, SK30ITUTO3, PEIICTIIIHS,
ruajornjaa3Ma, HTUTOCKCICT, KJ'IGTO‘IHBIﬁ I_ICHTp,
neHTpuosid. [IporykTuBHOE OOIIICHHE U




JlaGopatopHnas paborta Ne 3
«HaOmronenne masmonnsa u
JIeTIIa3MOJIN3a B KJIIETKaX
KOXKHIIBI JTYKa.

B3aMMO/ICICTBHE B MPOLIECCE COBMECTHON yueOHOM
JESITEIbHOCTH € yUYETOM MO3ULIUHI APYTUX YUaCTHUKOB
NeSITeIbHOCTH MIPU OOCYXKICHUU CTPYKTYP KIETKU U UX
¢dbyukauii. OBnaieHre METOJaM1 HAy9IHOTO ITO3HAHMS,
UCTOJIb3yEMBIMU TIPU OMOJIOTHUECKUX HUCCIICIOBAHUSIX,
B IIPOLIECCE BBINMOJIHEHUS 1a00paTOpHOI pabOTHI
«Habmoaenne mia3Moin3a U JIeria3Moiin3a B KIeTKax
KOXHUIIBI JTyKa». PazButue ymMeHus: oObsCHATh
pe3yabTaThl OMOJIOTMYECKUX IKCIIEPUMEHTOB.
Pa3BuTHe no3HaBaTeNbHOIO HHTEPECA K U3YUECHUIO
OMOJIOTUH B MPOLIECCE N3YUEHUS TOTIOIHUTENEHOTO
MaTtepuasa ydeOHuKa
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Pubocomsr.
Anpo. DHomIa3zMaTu4YecKas
CeTh

OrnpezenieHrie OCHOBOMOJIAraOUX MOHATHIA: siiepHast
000J104Ka, KapuoIia3Ma, XpOMAaTHH, SIAPBIIIKH,
TUCTOHBI, XPOMOCOMBI, KAPUOTHII,
SHJOIUIa3MaTUYECKas CETh: IEPOX0OBaTas U IJ1aJIKasl,
pubdocomsl. [IpoaykTrBHOE O0IICHNE U
B3aMMOJICHCTBHUE B TIPOIIECCE COBMECTHON yUeOHOM
JESATEIbHOCTH C YYETOM MO3UIUI APYTUX YUaCTHUKOB
JEeSITeIbHOCTH MPH 00CYXKACHUU CTPYKTYP KIETKU U UX
¢byHkuuid. Pa3BuTre nNo3HaBaTEIbHOTO HHTEPECa K
M3Y4YEeHHIO OMOJIOTUU B MIPOLIECCE U3YUCHUS
JIOTIOJTHUTEIHHOT0 MaTepuasa ydeOHuKa
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Bakyonu. Kommiiekc I"osbmaxu.
JIn3ocoMbl

Jlaboparopnas pabota Ne 4
«ITpurortoBnenue,
paccMaTpuBaHKE U ONTUCAHUE
MUKpPOIIpENnapaToB KIETOK
pacTeHun».

OnpeneneHre OCHOBOMOJIAraOIIUX MOHATHI:
KOMIUIEKC [ 0bKH, JIM30COMBI, BAKYOJIH, TYP- TOPHOE
nasienue. [IpogykruBHoe oOuieHue u
B3aMMO/ICHCTBHE B MPOLIECCE COBMECTHOW yueOHOM
JESATENIbHOCTH C YUETOM MO3UIIMHI APYTUX YUACTHUKOB
JeSITeILHOCTH TIPU OOCYKICHUH CTPYKTYP KIETKU U UX
¢yuknuii. CamocTosTenbHass HHPOPMAIIMOHHO-
IIO3HaBaTeJIbHasA ACATCIIBHOCTh C TEKCTOM y‘ICGHI/IKa,
e€ a"anu3 u uHTepnperauusa. CpaBHUBaHUE
HN3y4acMbIX OGBGKTOB. OBJIaI[eHI/Ie METOJaMU
HAy4YHOTO MO3HAHUS, UCTIOIb3YEMBIMU MTPH
OMOJIOTUYECKHX UCCIICIOBAHMSIX, B TIPOIECCEe
BBITIOJTHEHHSI JTA0OPAaTOPHOU PabOThI
«IIpuroToBrienue, pacCMaTpUBaHUE U ONTUCAHUE
MHKpOIIPENApaToB KJIETOK pacTeHuil». Pazputue
MO3HABATCIIBHOI'O UHTCPCCA K U3YYCHHUIO 6I/IOJIOFI/II/I B
MpoLecce U3ydeHus AOMOIIHUTENBHOIO MaTepuraia
yaeOHUKa
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Muroxonapuu. [Tnactuae.
OpraHou/ibl IBH>KCHHUS.
KieTouHble BKIIOUEHUS

OnpeneneHre OCHOBOMOJIAraloIIUX MOHATUH,
XapaKTePU3YIOIINX 0COOCHHOCTH CTPOCHHUS
MUTOXOHJPHM U IJIACTU/: KPUCThI, MATPUKC,
TUJIAKOU/IbI, TPaHbl, cTpoMa. OnpeiesieHue MOHATUN:
OpraHOW/IbI ABUKEHUS, KJIIETOUHbBIE BKIIFOUCHHUS.
[IpoaykTBHOE OOIIIEHUE W B3aUMOJICHCTBUE B
MPOIIECCE COBMECTHOM YUCOHOU MeATETLHOCTH C
y4ETOM MO3UIMH IPYTUX YUYACTHUKOB JIESITEIIbHOCTU
MpH 00CYXJACHUU KIIETOYHBIX CTPYKTYP.
AprymeHnTanus coOCTBEHHOro MHeHUs. OBaaeHNne
METOJaMHU HayYHOI'O [TO3HAHMSI, HCTIOJIb3YEMBIMHU ITPU




OMOJIOTHYECKUX MCCIIEIOBAHUSAX, B TIpOIIecce
BBITIOJTHEHUS JTabopaTopHOU paboTsl «Habmonenne
JBUKCHHSI [IUTOTIIIA3MBI Ha IPUMEPE JIUCTA DIIOACHY.
PasBurne ymeHust OOBSCHITD PE3yIbTaThI
OMOJIOTMYECKUX dKCIIEpUMEHTOB. Pa3Butne
MO3HABATEIHHOTO HHTEPECca K H3YYCHUIO OMOJIOTHH B
nporecce U3y4yeHHs JOMOTHUTEIBHOTO MaTepraa
ydyeOHUKa
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OCOOEHHOCTH CTPOEHUS KJIETOK
IPOKapUOTOB U 3yKAPHOTOB.

JlaGopaTtopnast pabota Ne 5
«CpaBHEHHE CTPOCHHUS KIETOK
pacTeHHid, )KUBOTHBIX, TPHOOB 1
OaxTepuin».

Onpenenenne 0CHOBONOJIATAIOIINX TOHATHI:
HPOKapUOTHI, 3YKapuoThl, ciopsl. [IpogykTuBHOe
oO0IIeHue U B3aUMOJICHCTBHE B IIPOIIECCE COBMECTHOM
y4eOHOH JACATENHHOCTH C YIETOM MOZUIIMHA IPYTUX
YYaCTHHUKOB JIEATEIBHOCTU IPU 00CYKICHUH
0COOEHHOCTEH CTPOEHUS KIJIETOK IPOKApUOTOB U
sykapuoToB. CaMmocTosTebHas HHPOPMALMOHHO-
MO3HABATENbHAs AEATEIBHOCTD C Pa3IMUYHBIMU
MCTOYHHUKAMHU MH(POpMaIUN 00 apxesiX U MpaBHiiax
poUITAKTUKN OaKTEPHATBHBIX 3a00JIeBaHM, €€
KpUTHYECKasi OLIEHKA U UHTEPIIPETALIUS.
dopMupoBaHrE COOCTBEHHOM MO3UITUH TI0
OTHOIICHHIO K OMOJIOrHYecKor HHPOpMaLny,
MOJy4aeMOM U3 pa3HbIX UICTOYHUKOB. OBIaaecHNE
METOJIaMU Hay4YHOTO IT03HAHUs, UCIIO0JIb3yEMBIMU TIPU
OMOJIOTNYECKUX MCCIIEIOBAHUSAX, B IIpOLIEcce
BBINOJIHEHUS TabopaTopHO# paboThl «CpaBHEHHE
CTPOEHUS KJIETOK pAaCTEHUH, KUBOTHBIX, TPUOOB U
Oaxtepuii». Pa3BuTre mo3HaBaTenbHOrO HHTEPECA K
U3yYEHUI0 OMOJIOTUH B IIPOLIECCE U3YUECHMUSI
JIOTIOJTHUTEIBHOTO MaTepraia yueOHuKa
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O06o0maromuii ypok
TectupoBanue

CaMocCTOSATETbHBIN KOHTPOJIh M KOPPEKIIHS YUeOHOM
JESTEIBHOCTH C UCIIOJIBb30BaHUEM BCEX BO3ZMOMKHBIX
pecypcoB ISl JOCTUKEHUS MOCTABIECHHBIX LEJIeH U
peanu3anyy MjaaHoB AesTENIbHOCTH. JleMoHcTpanus
HaBBIKOB TMO3HaBaTeabHOM peduiekcuu. [IpoaykTuBHOE
o0I1IeHue U B3aUMOJICHCTBHE B IIPOIIECCE COBMECTHOM
y4eOHOH JAEATENHHOCTH C YIETOM MO3UIIMHA IPYTHUX
YYaCTHUKOB AESITEIbHOCTU. J[eMOHCTpalus BiaieHus
A3BIKOBBIMH CPEJICTBAMU. Y BEPEHHOE ITOJIb30BAaHUE
OMOJIOTMYECKOI TEPMUHOJIOTHEH B IIpeenax
M3YYEHHOI'O MaTepuaia TEMbl
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OOMeH BellecTB U NpeBpalleHne
SHEPTUH B KIETKE

Omnpenenenre 0OCHOBONONATAIOIINX MOHSATHI: 00MEH
BEIIIECTB, YHEPTETUUECKUI OOMEH, TIaCTUIECKUIN
obmeH, metabonu3M. [IpogykTuBHOE O0IIEHUE U
B3aMMOJICHCTBUE B IIPOIIECCE COBMECTHON y4eOHOM
JESATETbHOCTH C YYETOM MO3UIUI APYTUX YUaCTHUKOB
NESTEIbHOCTH MPH 00CYXKASHUU MTPOLIECCOB
KU3HEIESITeIIbHOCTU KJIeTKH. CaMOCTOsITeNIbHAs
MH(OPMAaLMOHHO-TIO3HABATENIbHAS JESTEIbHOCTD C
Pa3IMYHBIMU UCTOYHUKAMU HHPOpMaLUu 00 oOMeHe
BEIIECTB U MPEBPALIECHIUH SHEPTUHU B KIETKaX
Pa3IMYHBIX OPraHU3MOB, €€ KpUTHUECKas OLICHKA U
uHTepnpeTarys. DopmupoBaHue COOCTBEHHOU




IMO3HUIUHU 10 OTHOIICHUIO K OMOJIOTHUECKOM
nH(pOpMaInU, MOJIyd4aeMOU U3 Pa3HbIX HCTOYHHKOB.
UcnonszoBanue cpencts UKT nns noaroroBku
MH(OPMALIMOHHBIX COOOIIEHUH 1
MyJbTUMEAUanpe3eHTauui. Pa3sutue
TO3HABATEIPHOTO MHTEPECa K M3yUYCHUIO OMOJIOTHH B
MPOLECCE U3YUYEHHUS IOTIOJTHUTEIBHOIO MaTepuraa
ydyeOHUKa
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DHepreTuyeckuii 0OMeH B
KJICTKE

Onpenenenne 0CHOBONOJIATAIOIINX TOHATHI:
TJIMKOJIN3, KIETOYHOE JbIXxaHue, ki Kpebca,
JbIXaTeNbHas 1EMb, OKUCIUTEIBHOE
dhochopmmposanue. [IponykTuBHOE 00IIICHHE U
B3aMMO/ICIICTBHE B MPOLIECCE COBMECTHOW yueOHOM
JESATENIbHOCTH C YUETOM MO3UIIUHI APYTUX YUACTHUKOB
NeSITeIbHOCTH IIPU 00CYKIEHUU OCOOCHHOCTEH
SHEPreTHUecKoro oOMeHa B KJIeTKaxX pa3inyHbIX
opranu3MoB. CaMocTosTeIbHast HPOPMALIMOHHO-
MO03HABaTENIbHAS IEATEIBHOCTh C Pa3IMYHBIMU
UCTOYHUKAMHU UHPOpPMALIUH, €€ KPUTHUECKas OLIEHKa U
uHTepnpeTtarus. ®opmupoBaHue COOCTBEHHOM
MO3UIIMU IO OTHOILICHHIO K OMOJIOrMYEeCKOU
nH(popMalKH, TOTYyYaeMON U3 pa3HbIX UCTOYHHUKOB.
Pa3BuTHe no3HaBaTENBHOIO HHTEPECA K U3YUECHUIO
OMOJIOTHH B MPOLIECCE U3YUEHHUS JOMOIHUTEIHHOTO
MaTtepuana ydeOHUKa
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THOBI KIIETOYHOTO MUTAHHUA.
doTocuHTE3 U XEMOCHHTES

OnpeneneHre OCHOBOMOJIAralOIIUX MOHSATHM: TUIIBI
KJICTOYHOTO NMUTaHM, aBTOTPO(BI U TeTepOTPOQHI,
xeMocHuHTe3, (hoTocuHTe3. [IpoyKkTHBHOE 00IIICHHE 1
B3aMMO/ICIICTBHE B MPOLIECCE COBMECTHON yueOHOM
JESTENIbHOCTH C yU4ETOM MO3UIIUHI APYTUX YUACTHUKOB
JeSITeIbHOCTH TIPU OOCYXK/IEHUH TUTIOB KJIETOYHOTO
nutanus. CamocrosTenbHas HHGOPMaMOHHO-
[I03HABATENbHASL JEATENBHOCTD C Pa3IMYHBIMU
HMCTOYHUKAMU MH(OPMALIMHU O MPoLieccaX XeMOCHHTE3a
u GpoTocuHTE3a, €€ KPUTHIECKasi OLIEHKA U
uHTepnpeTtarus. ®opmupoBaHue cOOCTBEHHOM
MO3UIIMU TI0 OTHOIIEHHIO K OMOJIOrMYEeCKON
nH(pOpMalLKHY, TOTYyYaeMON U3 pa3HbIX UCTOYHHUKOB.
Pa3BuTHe N03HAaBaTENBHOIO UHTEPECA K U3YUECHUIO
OMOJIOTHH B MPOLIECCE U3YUEHHUS JOMOIHUTEIHHOTO
MaTtepuana ydeOHHuKa
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[InacTuyeckuii oOMeH:
ouocuHres 0ENKOB

OnpeneneHre OCHOBOMOJIAraOIIUX MOHATHI:
FCHETUYCCKHI KOJI, KOJOH, aHTUKOJIOH,
TPAHCKPUIILIHUS, CIUTACHUHT, TPOMOTOpP, TEPMUHATOP,
TPaHCIISIMS, CTOM-KOJIOH, nojucoma. [IpoaykTuBHoe
oOIIeHre 1 B3aUMOJICCTBUE B IIPOIIECCE COBMECTHOM
y4e€0HOU JEATENBHOCTH € yUETOM MO3ULIUHN APYTUX
YYaCTHUKOB JCSATEIHLHOCTH MPU 00CYKIACHUN
0COOEHHOCTEH MIACTHYECKOI0 OOMEHAa B KIIETKE Ha
npumepe onocrunTesa 6enkoB. CamocToATeIbHAS
nH()OPMAIIMOHHO-TIO3HABATENIbHAS JEATEIILHOCTD C
pa3IMYHBIMU UCTOYHUKAMHU MHGOPMAITIH O




MEeXaHu3Max Mepeayu U peaan3alii HacleICTBEHHON
nH(pOpMaInu B KJIETKE, €€ KPUTHIECKas OTICHKA 1
uHTepnpetanys. DopMupoBaHue COOCTBEHHOM
MO3UIIMH 10 OTHOLIEHHUIO K OMOIOTrHYECKOM
nH(pOpMaIIUY, TOTYyYaeMON U3 Pa3HBIX UCTOYHHKOB.
Penienne OMOIOrMYECKUX 3a1a4, CBA3AHHBIX C
ONpeJIeTICHUEM TTOCIIEIOBATEIbHOCTH HYKIIEMHOBBIX
KHUCJIOT U YCTAaHOBJIEHHEM COOTBETCTBHI MEXIY HEH U
MOCJIEI0OBATEIBHOCTHIO aMUHOKHUCIIOT B MENITHIE.
Pa3BuTre no3HaBaTeNbHOTO HHTEPECA K U3YUEHUIO
OHMOJIOTHH B MPOIIECCe U3YUCHUS JOMOIHUTETHHOTO
MaTtepuasa ydeOHuKa
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Perymsus TpaHcKkpunuuu u
TPAHCIISLUU B KIIETKE U
opraHusme

OrnpezesieHre OCHOBOMOJAralOUIUX MOHATHIA: ONIEPOH,
CTPYKTypHBIE T€HBbI, IPOMOTOP, OIIEPaTOp, PEIpPeccop.
[TocTpoeHne MEHTaIBbHOW KapThl, OTPAXKAKOLIEH
MOCJIeI0BATEIILHOCTh IIPOIIECCOB OMOCHHTE3a OeKa B
KJIETKE ¥ MEXaHU3MOB UX peryisanuu. [IpogykTuBHOE
oOIeHre 1 B3aUMOJICCTBUE B IIPOIIECCE COBMECTHOM
yueOHOI IeATETbHOCTH € YYETOM MO3UIHHA APYTUX
YYaCTHUKOB AESITEILHOCTU IPU 00CYKIEHUU BIMSIHUS
HapKOT'€HHBIX BEIECTB Ha MPOLIECCHI B KIIETKE.
CamocTtosrenbHast ”HPOPMAIIMOHHO-T03HABATEIbHAS
JeSATEIbHOCTh C PA3JIMYHBIMU UCTOUHUKAMU
nH(poOpMauu 0 peryysanuu OMoCuHTE3a OeTKa B
KJIETKE, €€ KpUTHUECKasi OIICHKA U MHTEpIpeTaLUsl.
dopMupoBaHre COOCTBEHHOM MO3UITUH TI0
OTHOIICHMIO K OMOJIOrHYecKor HHPpOpMaLuy,
MOJy4aeMOM U3 pa3HbIX UICTOYHUKOB. Pa3Butue
MO3HABATEIFHOTO UHTEPECca K U3YUYCHUIO OUOJIOTHH B
rpoLecce U3y4eHus AOMOJIHUTEIBHOIO MaTepuraia
yaeOHUKa
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Henenue kneTku. Muto3

OnpeneneHrie OCHOBOMOJIAraIOIIMX MOHSATHI: MUTO3,
YKU3HEHHBIA IUKIT KJIETKU, nHTepda3za, mpodasa,
Metadasa, anadaza, Tenodasa, peayrIuKaIms,
XPOMATHU/IbI, LICHTPOMEPA, BEPETEHO ACIICHUSI, AMHUTO3,
aronTo3. [IpoaykTuBHOE 00IIIEHNE U B3aUMOICHCTBUE
B IIPOIECCE COBMECTHOU y4eOHOM NESTEIILHOCTH C
y4€TOM MO3ULIUN APYTUX YYACTHUKOB JESATEIIbHOCTH
pHU 00CYXJICHUN BOIPOCOB MUTOTHYECKOTO JCTICHUS
kietku. CaMmocTosTenbHast HHPOPMAIIHOHHO-
MO3HABATENbHAS JIEATENBHOCTh C PA3TUIHBIMU
HWCTOYHMKaMU WH(popManuu 06 0COOCHHOCTAX
KJIETOYHOTO [MKJIA y PAa3JIUYHBIX OPraHU3MOB, €€
KpUTHYECKas OLEHKA U UHTEpPIpETaLusl.
dopmupoBaHue COOCTBEHHON MO3UIIHH 110
OTHOIIIEHHUIO K OMOJIOTUYeCKON nH(popManuu,
II0JIy4ae€MOH U3 pa3HbIX UCTOYHUKOB. Pa3Butue
[I03HABATEIBHOIO UHTEPEca K U3YUYECHUIO OMOJIOTUH B
MpoIIecCe U3YUECHHUS JIOMOJIHUTEIBHOIO MaTepurana
y4eOHHKA
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Jlenenue knetku. Meios.
ITonoBrle KiIeTKHU

Omnpenenenne 0CHOBONOJATAIOIINX ITOHATHI: MEH03,
KOHBIOTallMsl, KPOCCUHIOBED, TAMETOIECHES,




CIIEpPMAaTOr€HE3, 0OreHe3, (a3bl raMeTOreHesa:
pa3sMHOXEHHUs, pOCTa, CO3peBaHus, pas3a
(hopMHUpOBaHHUs, HATIPABUTEIbHbIEC TENbLIA.
[TocTpoeHne MEHTATBHON KapThl IOHATH,
OTpa)KAIOIIEH CYIIHOCTD MTOJIOBOTO Pa3MHOXKEHHUS
opranu3moB. [IpoaykTuBHOE 001IEHHE U
B3aMMO/ICIICTBHE B MPOLIECCE COBMECTHON yueOHOM
JESITEIbHOCTH € YUYETOM MO3ULIUHI APYTUX YUACTHUKOB
NeSITeIbHOCTH IIPU 00CYXK/IEHUHU BOIIPOCOB
MEHOTHYECKOTro JesieHus KieTku. OBasieHue
METOJIaMU Hay4YHOTO [TI0O3HAHUS B IPOLECCE
CPaBHUBAHMsI IPOLIECCOB MUTO3a M MEH03a, IPOLIECCOB
00pa30BaHMs MY>KCKHX U KEHCKHX IOJIOBBIX KJIETOK y
yesoBeka. Pa3BuTue nozHaBaTeabHOro MHTEpECa K
M3YyYEHUI0 OMOJIOTUH B MTPOLIECCE U3YUCHHS
JIONOJIHUTEIBHOTO MaTepraa yueOHuKa
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O06o0mmarmuil ypok
TectupoBanue

CamocTOosITeNbHBIN KOHTPOIb U KOPPEKIHS Y4eOHOM
JESATEIIBHOCTH C UCIIOJIB30BAHNUEM BCEX BO3MOXKHBIX
pecypcoB U1l JOCTUKEHUS ITOCTABICHHBIX LEIeH U
peann3anyy IIaHoB JesATEIBHOCTH. JleMOHCTpanus
HaBBIKOB NIO3HaBaTeNIbHON peduexcun. [IpoaykTuBHOE
oOIeHre 1 B3auMOJICCTBUE B IIPOIIECCE COBMECTHOM
yueOHOI IeATETbHOCTH € YYETOM MO3UIHHA APYTUX
YYaCTHUKOB ACATEIBbHOCTU. J[EeMOHCTpanus BlIaJeHUs
SI3bIKOBBIMU CPEICTBAMU. Y BEPEHHOE I10JIb30BAHKE
OMOJIOTUYECKONM TEPMUHOJIOTHEH B TIpeneiax
U3YYECHHOUN TEMBI
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O6o0maromuii ypok-
KOH(pepeHIHs (110 UToram
y4eOHO-UCCIIeI0BATEbCKON U
MIPOEKTHOM J1eATEIbHOCTH)

[IponykTBHOE OOIIEHNE W B3aUMOJICHCTBUE B
MPOIIECCE COBMECTHOM YUeOHOU IEATEIHHOCTH C
y4€TOM MO3ULIUN APYTUX YYACTHUKOB JESTENIb- HOCTH.
CamocTtosTenpHast HHPOPMAIIMOHHO-TT03HABATEIbHAS
NESTENIbHOCTD C Pa3IMYHbIMU HCTOUHUKAMHU
nH(popManuu, e€ KpuTudeckas OleHKa U
uHTepnpeTtarus. ®opmupoBaHue cOOCTBEHHOM
MO3UIUH 10 OTHOIICHUIO K OMOJIOTUYECKOM
nH(pOopMalnY, TOTYyYaeMON U3 Pa3HbIX UCTOYHHUKOB.
Hcnonbs3oBanue cpencts UKT B pemienun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3aIMOHHBIX 3a1a4. OBIaIeHue METOJaMHI
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMbIMU MTPU
OMOJIOTMYECKHX UCCIICIOBAHMSIX, B TIPOIECCEe
BBITIOJTHEHHSI JTA0OpaTOPHBIX paboT. PazButne ymeHust
OOBSICHSITH Pe3yIbTAThl OMOIOTHYECKUX
9KCIIEPUMEHTOB. Perienre 61M010rnueckux 3aau.
Pa3BuTHE M03HABAaTENHHOTO HHTEPECA K U3YUCHUIO
OMOJIOTHH B MPOLIECCE U3YUEHHUS JOMOIHUTEIHHOTO
MaTtepuana ydeOHUKa
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O6o0maromuii ypok-
KOH(pepeHIHs (110 UToram
y4eOHOUCCIIE0BATENBCKON 1
MIPOEKTHOM €SI TEILHOCTH)

[IponykTrBHOE OOIICHUE W B3aUMOJICHCTBHE B
MPOIIECCE COBMECTHOM YUeOHOU IEATEIHHOCTH C
y4ETOM MO3HUINN APYTUX YIACTHUKOB JESATENIb- HOCTH.
CamocTtosrenpHast HHPOPMAIIMOHHO-TT03HABATEIbHAS
JESITSIIBHOCTD ¢ Pa3JIMYHBIMH HCTOYHUKAMHM




nHpopmanuu, e€ KpUTHIEeCKas OLIeHKa U
unTepnpetanus. PopMupoBaHre cOOCTBEHHOM
MO3UIIMU IO OTHOIICHUIO K OMOJIOrMYeCcKOn
nH(pOpMalKHY, TOTYyYaeMON U3 pa3HbIX UCTOYHHUKOB.
Hcnonbs3oBanue cpencts UKT B pemenun
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHM3alMOHHBIX 3a71a4. OBlaseHne METOJaMI
HAy4YHOTO MO3HAHUS, UCTIOIb3YEMBIMU MTPH
OMOJIOTMYECKUX MCCIIEIOBAHUSAX, B TIpOIIecce
BBITIOJTHEHUS JTaOOpaTOpHBIX paboT. PazButre ymenus
OOBSICHATB PE3yJIbTaThl OMOIOTUYECKUX
9KCIIEPUMEHTOB. Perienre 61M0I0rnueckux 3aau.
Pa3BuTHe N03HAaBAaTENBHOIO HHTEPECA K U3YUECHHUIO
OMOJIOTUU B IPOLECCE N3YUEHUS IONOIIHUTEIBHOTO
MaTepuasia yueOHUKa
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Opranunzanys NOArOTOBKHU K
EI'D

[IpoaykTrBHOE OOIICHUE W B3aUMOJICHCTBUE B
MPOLIECCE COBMECTHOM YyUeOHOU IEATEIHHOCTH C
Y4E€TOM MO3HULMM IPYTUX YUYACTHUKOB
nestenbHocTHCaMoCTOsSTeNbHAS HH(POPMAIIMOHHO-
[I03HABATEJIbHAS IESITEIIBHOCTD C Pa3IUYHBIMUA
WMCTOYHUKAMU WH(POpMAIIH, €€ KpUTHIEeCKas OlleHKa U
uHTepnpeTtarus. @opmupoBaHue cOOCTBEHHOM
MO3UIHI 10 OTHOILIEHUIO K OMOIOTrHYECKOI
nH(pOpMaLKY, TOTYyYaeMON U3 Pa3HbIX UCTOYHHUKOB.
HWcnonbs3oBanue cpencts UKT B pemiennn
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3alMOHHBIX 3a7a4. OBlaIeHHe METOAaMu
Hay4YHOT0 MO3HAaHUs, UCIIOJIb3yEMBIMH IIPU
OMOJIOTMYECKHX UCCIICIOBAHMSIX, B TIPOIECCEe
BBITIOJIHEHHUSI JTA0OpaTOPHBIX paboT. PazButne ymMeHust
OOBSICHSITH Pe3yIbTaThl OUOIOTHYECKUX
9KCIIEPUMEHTOB. Perienre 61M0I0rnueckux 3aau.
Pa3Butue no3HaBaTenbHOrO MHTEPECA K U3YUECHUIO
OMOJIOTUH B TPOIECCE U3YUCHUS JOTIOTHUTEIBHOTO
MaTtepuana ydeOHuKa.

TemaTuueckoe IaHMpPoOBaHue npeamera «buosorus
11 xknaccoB 34 yaca (14ac B HeeJ110)

Tema

XapaKTepMCTmca OCHOBHBIX BH/10B
HACATCJIbHOCTH

OpranusmenHblii ypoBenb (10

)

CamocTosTeIpHOE ONPEACIICHHE 1T yIeOHOM
JesATEILHOCTH U cocTaBiieHue e€ rana. OnpeneneHue
OCHOBOIIOJIAraloIUX IMOHATHH: 0CO0b, OeCoIoe U
M0JIOBOE PA3MHOKEHHUE, FAIUIOWIHBIN U TUIIOUIHbBIN




OpraHu3MeHHbII YPOBEHb:
o01ast XxapaKTepuCTHKA.
Pa3mHOXkeHue opranu3mMoB

Ha0OPbI XPOMOCOM, TaMEThl, CEMEHHHUKH, STUYHUKH,
repmadpoautusm. [IpoaykTuBHOE oOIIEeHNE U
B3aUMO/ICIICTBHE B MPOLIECCE COBMECTHON yueOHOM
JESITEIbHOCTH € YUYETOM MO3ULIMHI APYTUX YUACTHUKOB
JeSITeIbHOCTH IPU 0OCYXIEHUH MTPOLIECCOB
KU3HEIESITeIbHOCTH OpraHu3MoB. CamMocTosITeNbHAs
MH(OPMAIMOHHO-TI03HABATEIbHAS S TEIbHOCTD C
Pa3IMYHBIMU UCTOYHUKaMH UH(pOpManyu, e
KpUTHYECKas OLIEHKA U UHTEpIpETaLs.
dopMHupoBaHKE COOCTBEHHOM MO3UITUH TIO
OTHOIIEHMIO K OMOJI0rHyecKkor HHpOopMauy,
IOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB. Pa3Butne
M03HABATEIBHOTO UHTEpEca K U3yUECHUIO OMOJIOTUH B
MIPOLIECCE U3YUEHMS JOMOJHUTEIBHOIO MaTeprana
yueOHHKa

Pa3BuTHe MOIOBBIX KIIETOK.
OnnogoTBopeHue

OnpeneneHre OCHOBOMOJIATAOIINX MOHATHIA:
raMeToreHes, 0OOreHe3, CiepMaToreHes,
HaIpaBUTEIbHBIE TENIbIIA, HAPYKHOE OTUIOOTBOPEHHUE,
BHYTPEHHEE OII0I0TBOPEHUE, AKPOCOMA, 3UTOTA.
[IpoaykTrBHOE OOIICHUE W B3aUMOJICHCTBUE B
MPOLIECCE COBMECTHOM Yy4eOHOU IEATEIHHOCTH C
y4ETOM TMO3UIIMK IPYTUX YUYACTHUKOB JIESITEIBHOCTH
pu 00CYKIEHUHU U3ydaeMoro Marepuana. Passurue
MMO3HABATEJIPHOTO MHTEpPECca K U3yUYCHUIO OMOJIOTHH B
Hpouecce I/IBY‘IGHI/IH JOIMTOJIHUTCIBbHOT' O MaTepHaﬂa
y4eOHHKA

NuauBunyansHOE pa3sBUTHE
OpraHu3MoOB. bUOreHeTH4YecKuit
3aK0H

OrnpezenieHrie OCHOBOMOJIArAIOIIUX TOHSITHIA:
OHTOTeHE3, (PrIToTeHe3, SMOPUOHATBHBIN MTEPUOI,
MOCTIMOPHOHAIBHBIN TIeproI, ApobOIeHIeE,
OyractoMepsl, OacTysa, racTpyJsia, KToaepMa,
SHTOJ/IEpMa, Me30/IepMa, Heilpyiia, HepBHas TpyOKa,
OuoreHeTnyeckuii 3akoH. [IpoaykTHBHOE 0OIIIEHNE 1
B3aUMO/ICICTBHE B MPOLIECCE COBMECTHOW yueOHOM
JESTENIbHOCTH C YUYETOM MO3ULIUHI APYTUX YUACTHUKOB
JESTEIIbHOCTH MPH 00CYX ICHUU OCOOCHHOCTEM
WHAVBUAYATBHOTO PA3BUTHUS Y Pa3HBIX TPYIII
opraau3mMoB. CamocTosiTenbHast HHPOPMAITHOHHO-
M03HABATENIbHASL IEATENBHOCTh C Pa3IMYHBIMU
HMCTOYHUKAMU WH(POPMAIIUHU O KUZHEHHBIX ITHKIAX
Pa3HBIX TPYyMI OPraHU3MOB, €€ KpUTHYECKas OLIEHKA U
uHTepnpetanus. DopMupoBaHue COOCTBEHHOM
MO3UIUH 110 OTHOIIECHHUIO K OMOJIOTUYECKOM
nH(pOpMAaIINUY, TTOTYYaEeMON U3 Pa3HBIX UCTOYHHUKOB.
UcnonwzoBanue cpencts UKT nis moucka yueOHon
nH(OpPMAIIUY U TIOATOTOBKU
MyJbTUMEAUaIpe3eHTaunil. Pazsutue
MO3HABATEIFHOTO UHTEPECca K U3YUYCHUIO OUOJIOTHH B
MpoLecce U3ydeHus AOMOJIHUTEIBHOIO MaTepuraia
yaeOHUKa

3aKOHOMEPHOCTH HACIICIOBAHUS
npu3HakoB. MoHOTHOpUAHOE
CKpeI1BaHHE.

OnpeneneHrie OCHOBOMOJIAralOIIUX MOHSATHIA: TEH,
T'CHCTHUKA, m6pmm3aunsl, qucTas JUHHUuA, TCHOTHII,
(dhenotut, reHo(oH 1, MOHOTHOPHTHOE CKPEITUBAHUE,




[TpakTrueckas padora Ne 1
«Perienne 6MOTOTHUECKHUX
(reHeTHYECKHX) 3a71a4 Ha
MOHOTHOPHUIHOE CKpEIMBaHHE.

JOMHHAHTHOCTb, PEIIECCUBHOCTb, PaCIICIIIICHHE,
3aKOH YUCTOTHI rameT. [IpoyKTHBHOE 00IICHUE 1
B3aUMO/ICIICTBHE B MPOLIECCE COBMECTHON yueOHOM
JESATSIIBHOCTH C YUETOM IMO3UITUH JIPYTUX YIACTHUKOB
JESTENIbHOCTH MPH 00CYXKICHUN 3aKOHOMEPHOCTEH
HaCJIeIOBaHUS MPU3HAKOB. Permenue OnoornyecKux
(reHeTHYECKHX) 33724 Ha MOHOTUOPUTHOE
CKpemmBaHue. Pa3BuTHe mMo3HaBaTEIFHOTO HHTEpECca K
M3YYCHHIO OMOJIOTUU B TIPOIECCE U3YUCHUS
JOTIOJTHATEIHLHOTO MaTepuasa yaeOHuKa

Henosnnoe nomMuHMpoOBaHue.
I'enorumn u peHoTHII.
AHanu3upyrolee CKpelMBaHNue

[IpaxTuyeckas padora Ne 2
Pemenne 6nonorunyeckux
(reHeTHYECKHX) 3a]1a4 HA
MOHOTHOPHIHOE CKPEIUBAHUE.

Ornpezenenrie OCHOBOMOJIArAIOIUX TOHSITHIA:
HETIOTHOE JOMUHUPOBAHHE, aHAIM3UPYIOIIEe
ckpemuBanue. [IpogykTuBHOE OOIICHHE U
B3aMMOJICHCTBUE B IIPOIIECCE COBMECTHON yUeOHOM
JEeATEIBbHOCTH C YYETOM IMO3ULUHN APYTUX YYaCTHUKOB
JEATETLHOCTH MPU 00CYKICHUN 3aKOHOMEPHOCTEH
HacCJICAOBaHUA HpI/I3HaKOB. PCH_IGHI/IG 61/IOJIOFI/I‘-IGCKI/IX
(reHeTHUYeCKHUX ) 3a/1a4 Ha MOHOTHOPHIHOE
CKpelrBaHue. Pa3BuTre mo3HaBaTEIbHOTO HHTEpECA K
M3Y4YEHHUIO OUOJIOTHH B TIPOIIECCE U3YUCHUS
JIOTIOJTHUTEIHHOTO MaTepuasa ydeOHuKa

JluruOpuIHOE CKpelBaHHE.
3aK0H HE3ABUCUMOTO
HaCJICIOBaHMS MPU3HAKOB

[TpakTrueckas pabora Ne 3
Pemienue Ononoruueckux
(reHeTHYECKHX) 3a]1a4 HA
JTUTHOPHUIHOE CKPEITUBAHUE.

Omnpenenenne 0OCHOBONOJIATAIOIINX TOHATHH:
IUTrHOpUIHOE CKpeluBanue, pemérka [lennera,
He3aBUCHMOe HacieqoBaHue. [IpogykTuBHOe 001eHue
1 B3aUMO/ICHCTBHE B MPOLIECCE COBMECTHON yUeOHOM
JESATEIIBHOCTH € YYETOM MO3ULUI IPYTUX YYACTHUKOB
JeSITeILHOCTH TIPU 00CYXK/ICHUH 3aKOHOMEPHOCTEH
HaclleZIOBaHUs NIPU3HAKOB. Pemenne 6Monornueckux
(reHeTHYeCKNX) 33724 HA TUTHOPUIHOE CKPEIMBaHNUE.
Pa3BuTHe O3HABATENBHOIO UHTEPECA K N3YUCHHIO
OMOJIOTUH B MPOLIECCE N3YUEHUS TOTIOIHUTENEHOTO
Marepuaia yueOHuKa

XpOMOCOMHas1 TEOpUs
HACJIeICTBEHHOCTH. 3aKOH
Moprana. I'eneTuka nosna.
HacnenoBanue, cuerieHHoe ¢
H0JIOM

Omnpenenenre 0OCHOBONOJATAIOIINX TOHATHI:
CLIETVIEHHOE Hacjel0BaHue, 3aKkoH Moprana,
nepekpéct (KpOCCUHIOBEP), XPOMOCOMHas TEOPHUS
HACJIEICTBEHHOCTH, Ay TOCOMBI, MTOJIOBBIE XPOMOCOMBI,
reTepo- U TOMOTraMeTHBIN 110J1, IPU3HAKH, CLEIIICHHbIE
¢ moJjoM, remouius, fanbToHu3M. [IpoaykTuBHOE
oO0IIeHuE U B3aUMOJICHCTBHE B IIPOIIECCE COBMECTHOM
y4eOHOM JeSTeNIbHOCTH € yUETOM MO3ULUN APYTUX
YYaCTHHUKOB JICATEIBHOCTU IPU 00CYKICHUH
BOIPOCOB HUCCJIEI0BAaHUI HACIEAOBAHUS TPU3HAKOB Y
YeJIOBEKa U ATUYECKUX ACIIEKTOB B 00J1aCTH
MeOUIMHCKOM reHeTuku. CamMocToaTenbHas
MH(POPMAIMOHHO-TI0O3HABATEIbHAS e TEIBHOCTD C
Pa3TUYHBIMU UCTOYHUKAMH UH(OpPMAIIMH, B TOM YHUCIIE
¢ ucnosibzoBanueM cpeacts KT, e€ kpurtnyeckas
OlleHKa U uHTepnpeTanus. DopMupoBaHue
COOCTBEHHOM MO3UITUU TI0 OTHOIICHUIO K
OuosornuecKoi HHPpOpMaIUH, TOTYIaEMOM 13 Pa3HbIX
HCTOYHUKOB. Pemienne 61onornueckux
(TeHeTHYeCKHX ) 3a/1a4 C YU4ETOM CIICTUICHHOTO




HacJIeI0BaHUs U KpOCCUHroBepa. Pazsurue
M03HABATEIBHOIO UHTEpEca K U3YUYECHHIO OMOJIOTHH B
IIpoLIECCEe U3YyUEHUs AOMOJIHUTENBHOIO MaTepraia
ydyeOHUKa

3aKOHOMEPHOCTH U3MEHUYMBOCTH
JlaboparopHnas pabota Ne 1
«3y4yeHre n3MEHYUBOCTH,

IIOCTPOCHHE BapUALIMOHHOTO
psAlla ¥ BapuallMOHHOU KPUBOD»

Ornpezesienrie OCHOBOMOJIAraIOIUX MOHSITHIA:

Mo Iu(UKAIIMOHHAS U3MEHYUBOCTh, MOIU(DUKALIUH,
HOpMa PEaKINK, KOMOMHAIIMOHHAS U3MEHYHBOCTb,
MyTallMOHHAasi K3MEHUYUBOCTh, MyTalluH (T€HHbIE,
XPOMOCOMHbBIE, TEHOMHBIE), ACJICLHUs, TyTUTUKAIH,
HOJUTUIOUAMSI, MyTareHHble (PaKTOPbl, MyTallMOHHAS
teopusi. [IpoaykTUBHOE OOIIEHUE U B3aUMOJICHCTBHE B
MPOIIECCE COBMECTHOM YUCOHOU MeATETLHOCTH C
y4ETOM MO3UIMH IPYTUX YUYACTHUKOB JI€SITEIIbHOCTU
P 00CYXIEHUN 3aKOHOMEPHOCTEH N3MEHUYNBOCTH
opraau3mMoB. CamocTosiTenbHast HHPOPMAITHOHHO-
[I03HABATEJIbHAS IESITEIBHOCTD C Pa3IMYHBIMA
WMCTOYHUKAMU WH(OPMAIIUU O BIUSHUU MYTar€HHbBIX
(hakTOpOB Ha OPraHU3MBI, €€ KpUTHYECKas OLIEHKA U
uHTepnperanus. @opMupoBaHue cOOCTBEHHOM
MO3UIMH 10 OTHOIIIEHUIO K OMOJIOrNYeCKOM
nH(pOpMaILIUY, TTOTYYaeMON U3 Pa3HBIX UCTOYHHUKOB.
Hcnons3oBanue cpeacts UKT B pemiennun
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHU3ALMOHHBIX 3314, CBSI3aHHBIX C U3yUYEHHEM
W3MEHYMBOCTH OpraHu3MoB. Pa3Butue
M03HABATEIBHOIO UHTEPECca K U3YUECHUIO OMOJIOTHH B
MpoIIecCe U3YUECHHUS IOMOJHUTEIBHOIO MaTepurana
y4eOHHKA

OcHOBHEBIE METOAbI CCIICKIINN
pacTeHui, )KUBOTHBIX U
MUKPOOPTaHU3MOB.
buotexHomorus

Omnpenenenre OCHOBONONATAIOIINX MOHSTHI:
CEJIeKIIHS, COpPT, MOPOJa, ITaMM, OMOTEXHOJIOTHS,
MYTAarcHes, KJICTOYHAA HHKCHCPUA, TCHHAA
WH)KEHEepHsl, TeTepO3UC, MHOPUIUHT, OMOTYyMYC,
KYJIbTypa TKaHEH, KIOHUPOBAHUE, CHHTETUYECKHE
OpTraHU3MBbl, TPAHCT€HHbBIE OPTaHU3MBbl,
O6mo6e30macHOCTh. [IpoyKTHBHOE 00IIIEHUE U
B3aMMOJICHCTBHUE B IIPOIIECCE COBMECTHON yUeOHOM
JEATEIbHOCTH C YYETOM IMO3ULUHN APYTUX YYaCTHUKOB
JEATETLHOCTH MPU 00CYKICHUHU TTPOOIeM
OMOTEXHOJIOTHH, €€ IEPCIEKTUB U STHYECKUX HOPM.
CamocTtosTrenbHast ”HPOPMAIIMOHHO-TT03HABATEIbHAS
ACATCIIBHOCTD C pa3JIMYHbIMUA UCTOYHUKAMU
nH(pOpPMAaILIUK O METO/IaX CEJIEKIIUU U O HAIIPABIICHUAX
Pa3sBUTHUA 6I/IOTeXHOJIOI‘I/II/I, eé KPpHUTHYCCKAd OLICHKA U
uHTepnpeTtarus. ®opmupoBaHue cOOCTBEHHOM
MO3UIMH 10 OTHOILIEHUIO K OMOIOrHYECKOI
nH(pOopMalLKHY, TOTYyYaeMON U3 Pa3HbIX UCTOYHHUKOB.
Pa3Butue nosHaBaTeIbHOTO HHTCPECA K U3YUCHUTIO
OMOJIOTHH B MPOLIECCE U3YUEHHUS JOMOIHUTEIHHOTO
MaTtepuana ydeOHUKa
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O6o0maromuii ypok
TectupoBanue

CaMocCTOSATETbHBIN KOHTPOJIb M KOPPEKIHS YUeOHOM
ACATCIIBHOCTH C UCIIOJIB30BAHUEM BCCX BO3MOXXKHBIX
PECYPCOB JUIsl IOCTHXKEHUS IOCTABJICHHBIX LIeIeH U




peanu3anyy IUIAaHOB JAEeATENbHOCTH. [leMoHCcTpanys
HaBbIKOB MO3HaBaTeNbHOM pediexcun. [IponxykTuBHoe
oO0I1IeHue U B3aUMOJICHCTBHE B IIPOLIECCE COBMECTHOM
y4eOHO! JeSATeNIbHOCTH € YUETOM MO3ULIUHU IPYTUX
YYaCTHUKOB JEATEIbHOCTH. [[eMOHCTpaLys BiIaacHUs
SA3BIKOBBIMH CPEJICTBAMU. Y BEPEHHOE ITOJIb30BAHNE
OMOJIOTMYECKOI TEPMUHOJIOTHEH B IIpesienax
U3y4YEHHON TEMBI

11 | lHomynsiunOHHO-BUAOBOM CaMocTosTeIpbHOE ONpeeliCHUE elu Y4eOHO!
ypoBeHb (8 u) NeSITeNIbHOCTH U cocTaBlieHue e€ ruiana. Onpenenenue
OCHOBOIIOJIAraloINX MOHSATUI: BUJI, KpUTEPUU BUA,
[TomyAs1IMOHHO-BUIOBOM apea’, MonyJsius, pokJ1aeMOCTb, CMEPTHOCTb,
yYpOBEHbB: 001as MOKA3aTEeH CTPYKTYPbl MOMYJISLNUU, TFIOTHOCTb,
XapaKTepucTHKa. Buabl u yHclieHHOCTh. [IpoaykTrBHOE 001IeHNE U
MOMYJISIAN B3aMMOJICHCTBHE B MPOIIECCE COBMECTHOM yueOHOI
JESTEIbHOCTH € YUYETOM MO3ULIUHI APYTUX YUACTHUKOB
JlaGopatopHnast paborta Ne2 NeSITeIbHOCTH TIPU 0OCYXKIEHUN COBPEMEHHBIX
«BpIsIBIEHNE TPUCTIOCOOTICHUI MPEJICTABICHUIN O BUJIE U €r0 MOMYJISIITUOHHON
OpPraHU3MOB K BIUSHUIO cTpykrype. OBinazieHue METOIaMU HayqYHOTO
Pa3IUYHBIX SKOJIOTHYECKUX MO3HAHUS, UCTIONIb3yEMbIMU MPU OHOJIOTHUYECKHX
(bakTopoBY. HCCIIEOBaHUSX, B IPOLECCE BBITTOJIHEHUS
nabopaTopHO# paboThl «BeIsBIIeHHE TPpHCTTOCOOIECHUH
OpPraHU3MOB K BIUSHUIO PA3JIMYHBIX SKOJIOTUYECKHUX
(aktopoBy». Pa3BuTHe nMo3HaBaTeILHOrO HHTEPECA K
M3YYCHHIO OMOJIOTUU B TIPOIECCE U3YUCHUS
JIOTIOJIHUTEIBHOTO MaTepuasa yuyeOHUuKa
12 | Pa3Burue sBoMONMOHHBIX ujel | OnpejaenieHre OCHOBOMOIATatOIUX MOHSTHMN:

3BOJIIOLMSA, TEOPHSI 3BOIOLMHU JapBrHA, IBMKYIINE
CHJIBI HBOJIIOINH (M3MEHUUBOCTh, 00pH0a 3a
CyIIIeCTBOBaHHUE, €CTECTBEHHBIN 0TOOD),
CHUHTETHYECKasl Teopus 3Bostouuu. IIponykTuBHoe
oOIIeHre 1 B3auMOJICCTBUE B IIPOIIECCE COBMECTHOM
y4eOHO IesATETbHOCTH € YYETOM MO3UIHIA APYTUX
YYaCTHUKOB AESITENbHOCTU MIPHU 00CYXKICHUN
OCHOBHBIX ITOJIOKEHUI BOIIOLMOHHOMN Teopun Y.
JlapBHHAa ¥ TTOJIO)KEHUI CHHTETHYECKON TEOPUU
sBomoiK. CaMocTosiTenbHas HHPOPMALIMOHHO-
[I03HABATEJIbHAS IESTENIBHOCTD C PA3INYHBIMU
HMCTOYHUKAMU WH(OPMAIIUU O PA3BUTUU
SBOJIOLMOHHBIX UK, €€ KPUTUYECKas OLICHKA U
uHTepnperanus. @opMupoBaHue cOOCTBEHHOMH
MO3UIUH 110 OTHOIIECHHUIO K OMOJIOTUYECKOM
nHpOpMaIINH, TOJTy4aeMON U3 Pa3HBIX HCTOUHUKOB.
Hcnonb3oBanue cpeacts UKT B pemiennu
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3AlMOHHBIX 33]1a4, CBSI3aHHBIX C U3yUYECHHEM
muyHocTH Y. /lapBuHA KaK y4EHOIO-UCCIEA0BATEIIA.
Pa3BuTHe 103HABaTENBHOTO HHTEPECA K U3YUYECHUIO
OMOJIOTUH B MPOLIECCE N3YUEHUS JIOTIOIHUTEEHOTO
Marepuasa yueOHuKa
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JBHoKyIIKE CHUIIBI ABOJIFOLUHU, UX
BIIMSIHUE HA TEHO(POH]T
HOHy.]'DII_[I/II/I

[IpaxTuueckas padora Ne 4
Pemenne Ononornyeckux 3aaaq
Ha NPUMEHEHHUE 3aKOHa
Xapau—Baitn6epra.

Onpenenenne 0CHOBONOJATAIOIINX TOHATHI:
3JIEMEHTapHbIE (PAKTOPHI SBOJIIOLUU: MyTallHOHHBIII
nporiecc, MOMyJISIMOHHBIE BOJHBI, Jpeii( TeHoB,
n3ossanus. [IpogykruBHoe oOlieHue u
B3aMMO/ICHCTBHE B MPOLIECCE COBMECTHOW yueOHOM
JESATEIIBHOCTH € Y4ETOM MO3ULUI APYTUX YYACTHUKOB
JeSITeIbHOCTH IIPU 00CYXKIEHUN COBPEMEHHBIX
MPEACTABICHUHN O IBIKYIIMX chjaX ((hakTopax)
sBomoK. CaMocTosiTenbHas HHPOPMALIMOHHO-
MIO3HABATENbHAS JEATENBHOCTD C Pa3JIMYHBIMU
UCTOYHUKAMU MHPOPMALUHU 00 IBOTIOIUOHHBIX
(bakTopax, €€ KpUTHYeCKasl OLIEHKA U MHTEPIIpEeTaLHsl.
dopmupoBaHue COOCTBEHHON MO3UIIUH 110
OTHOIIIEHUIO K OMOJIOTUYECKON HH(popManuu,
II0JIy4aeMOM U3 Pa3HbIX UCTOYHUKOB. Pemenue
OMOJIOrMYECKUX 3a/1a4 Ha IPUMEHEHHUE 3aKOHA
Xapau—DBaiinOepra. Pa3Butue nozHaBaTeabHOTO
MHTEpeca K U3y4eHHIO OMOJIOTHH B MTPOLIECCE U3YUEHUS
JIOTIOJTHUTEIBHOTO MaTepraia yueOHUKa
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EcTtecTBennbIit 0TOOP Kak
(baxTop 3BONIIOLIUU

OmnpezerieHre OCHOBOTIOJNATAIONTUX MTOHATHIA: (POPMBI
€CTECTBEHHOT'O OTOOpa: ABIKYIIHIA,
CTAOWIIM3UPYIOIIMHH, T3Py THBHBIN
(paspsiBatonmii). [IpogykTuBHOE 0OIIEHUE U
B3aMMOJICHCTBHUE B IIPOIIECCE COBMECTHON yUeOHOM
JESITeIbHOCTH C YYETOM MO3ULMNA APYTUX YYACTHUKOB
NESITeIbHOCTH MPH 00CYXKACHUU BIUSHUS
€CTECTBEHHOT'0 0TOOpa Ha reHO(MOH TOMYJISLIHHA.
Pa3BuTHe no3HaBaTeNbHOIO HHTEPECA K U3YUCHUIO
OMOJIOTUH B MPOLIECCE N3YUEHUS JIOTIOIHUTEIEHOTO
Marepuasa yueOHuKa
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MukposBoIIOLUS U
MAaKpO3BOJTIOLIHS

Omnpenenenne 0CHOBONOJIATAIOIINX TOHATHI:
MaKpO3BOJIIOIHS, MUKPOIBOJIIOLHS, TUBEPTeHIHS,
PENPOAYKTUBHASI U30JISIHS, BUI000Opa30BaHKE
(reorpaduueckoe, SKOJIOTHUECKOE), KOHBEPTEHITHS.
[IpoaykTBHOE OOIIIEHUE W B3aUMOJICHCTBUE B
MPOIIECCE COBMECTHOM YUEOHOU NeATETLHOCTH C
y4ETOM MO3ULIUN APYTUX YIACTHUKOB JESATEIILHOCTH
pHU 00CYXIEHUU IPOLIECCOB MAaKpPO- U
MHUKpPO3BOIIONUU. CaMocTOosATEeNbHAS
MH(OPMAaLIMOHHO-TIO3HABATENIbHAS e TEIbHOCTD C
pa3IMYHBIMU UCTOYHUKaMH HHpOpMaLuu o popmax
BUJI000pa3oBaHus, €€ KpUTHUecKas OLeHKa U
unTepnpetanus. DopMupoBaHre COOCTBEHHOM
MO3UIUH 10 OTHOIIECHHUIO K OMOJIOTUYECKOM
nH(pOpMaIIUY, TTOTYYaeMON U3 Pa3HBIX UCTOYHHUKOB.
Pa3BuTHe no3HaBaTeNbHOIO HHTEPECA K U3YUECHUIO
OHMOJIOTHH B MPOIIECCE U3YUCHUS JOMOIHUTEITHHOTO
Marepuasa yueOHuKa
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Hanpasnenus 3Bontonnun

JlaGopatopHnas pabora Ne 3

Ornpezenenrie OCHOBOMOJIAralOIUX MOHITHIA:
HaIpaBJICHUs HBOJIIOLNU: OMOJOTHYECKHI porpecc,
Ouosornueckuii perpecc, apoMmopdos,
uanoaganTauus, gerenepauus. [IpogyktusHoe




«Onucanme
MIPUCTIOCOOICHHOCTH OpTraHnu3Ma
1 € OTHOCUTEIBHBIN XapaKkTep»

o0I11eHUE U B3aUMOJICHCTBHE B IIPOIIECCE COBMECTHOM
y4eOHOU e TeIbHOCTH € YUYETOM MO3ULIUHI IPYTUX
YYaCTHHUKOB JI€ATEIBHOCTU TPU 00CYKICHUH
HarpasJieHu! sBomonnn. CamocTosTenbHas
nH(pOPMAIMOHHO-TI03HABATEIbHAS eI TEIBHOCTD C
Pa3IMYHBIMU UCTOYHUKAMH UH(OpMALIUU O
JI0Ka3aTeNNbCTBAX IBOJIOLNH, €€ KpUTHUECKas OLIEHKa
U uHTepnperanus. PopMupoBaHue COOCTBEHHON
MO3UIIMU IO OTHOIIEHUIO K OMOJIOrMYecKOn
nH(pOpMalLKHY, TOTYyYaeMON U3 pa3HbIX UCTOYHHUKOB.
Hcnonbe3oBanue cpencts UKT B pemienun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3allMOHHBIX 3a]a4, CBA3aHHbBIX C U3yYEHUEM
OCHOBHBIX HalpaBJIeHUH 3Boronu. Pazpurue
M03HABATEIBHOTO UHTEpEca K U3YUECHUIO OMOJIOTHH B
MIPOLIECCE U3YUEHMS TOMOJHUTEIBHOIO MaTeprana
yueOHHKa
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[TpuHIHIIBI KTaccHUKAITIH.
CucreMatuka

OnpeneneHre OCHOBOMOJIATAOIINX MOHATHIA:
CUCTeMaTHKa, ONHOMHHATHFHOE HA3BAHHE,
CHUCTEMAaTUYECKHE KaTErOpUu: TUII, OTJEN, KJ1acc,
OTpsid, NOPAIOK, CEMEUCTBO, poA, BUI. [IpoaykTuBHOE
oOIeHre 1 B3auMOJICCTBUE B IIPOIIECCE COBMECTHOM
yueOHOI IeATETbHOCTH € YYETOM MO3UIHHA APYTUX
YYaCTHUKOB JESITEIbHOCTU MIPHU 00CYKICHUN
MIPUHIIMIIOB KJIaCCU(PUKAIIMU OPTaHu3MOB. PasButne
M03HABATEIBHOIO UHTEPECca K U3YUECHUIO OMOJIOTHH B
MpoIIecCe U3YUECHHUS IOMOJHUTEIBHOIO MaTepurana
y4eOHHKA
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O06o6marmmuii ypok
TectupoBanue

CamocTOSITeNbHBIN KOHTPOJIb U KOPPEKIHS Y4eOHOM
JESATEIIBHOCTH C UCIIOJIBb30BAHUEM BCEX BO3MOXKHBIX
pecypcoB U1l JOCTUKEHUS ITOCTABICHHBIX LEIEH U
peann3anyy IIaHoB JeATENIBHOCTH. JleMOHCTpanus
HaBBIKOB NIO3HaBaTeNIbHON pednexcun. [IpoaykTuBHOE
oOIeHre 1 B3aUMOJICCTBUE B IIPOIIECCE COBMECTHOM
y4eOHOI IeATETbHOCTH ¢ YYETOM MO3UIHIA APYTUX
YYaCTHUKOB ACATEIBbHOCTH. J[eMOHCTpanus BiIaieHUs
SI3bIKOBBIMU CPEICTBAMU. Y BEPEHHOE I10JIb30BAHKE
OMOJIOTUYECKONW TEPMUHOJIOTHEHN B TIpeIeax
U3YYECHHOUN TEMBI
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DKOCUCTEMHBIN YPOBEHB (8 1)

DKOCUCTEMHBIN YPOBEHB: 001IIast
xapakrepuctuka. Cpena
0OHUTaHMS OPraHU3MOB.
Okonornyeckue (HakTopbl U UX
BIIMSTHUE HAa OPTraHU3MBI.
TonepaHTHOCTD U aganTanus

CamocrosiTesIbHOE ONpeIeTICHHE el y4eOHOU
JeSITeIbHOCTH U cocTaBiieHue e€ muana. OnpeneneHue
OCHOBOIIOJIATAIONIHX TTOHATHIA: cpeia OOUTaHHUS,
9KOJIOTHYECKUE (PaKTOPHI (A0MOTHYECKHE,
OMOTHYECKHE, AHTPOTIOTEHHBIE, INMUTHPYIOIIUE),
TOJICPAaHTHOCTb, 3aKOH MUHUMYMa, ITPABHJIIO
TOJICPAHTHOCTH, ananTanus. [[poykTHBHOE OOIICHHE
U B3aUMO/ICICTBHE B MPOLIECCE COBMECTHON yueOHOM
JESITeTPHOCTH € YIETOM MO3UIIHIA APYTUX YYACTHUKOB
NESTEIbHOCTH MPU 00CYKJICHUU BIUSHUS
9KOJIOTUYECKUX (DAKTOPOB HA OPTaHU3MBI.
CamocTtosrenpHast HHPOPMAIIMOHHO-TT03HABATEIbHAS
JESITeITbHOCTD C PAa3JIMYHBIMUA MICTOYHUKAMHU




nHpOpMAaIUK O IPUCTIOCOOTICHUAX OPTraHU3MOB K
JIEHCTBUIO PA3IMYHBIX SKOJIOTHUECKUX (PaKToOpoB, e
KpUTHYECKAas OLICHKA U UHTEPIPETALIUsL.
dopMupoBaHUE COOCTBEHHOM MO3UITUH TI0
OTHOIIEHMIO K OMOJOrHyeckor HHPpOpMauy,
IIOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB. Pa3Butne
MO03HABATEIBHOTO UHTEpEca K U3YUEHUIO OMOJIOTUH B
MIPOLIECCE U3YUEHMS JIOMOJIHUTEIBHOIO MaTeprana
yueOHHUKa
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DKOJIOTHYECKHE COO0IIECTBA

OrnpeneneHre OCHOBOMOJIAratOIIMX HOHATHIA:
OnoTHUecKoe coo0IIecTBO (OMOIIEHO3), PKOCUCTEMA,
OuoreoreHo3, OMOTOT, HCKYCCTBEHHBIE
(aHTpOTIOTeHHBIE) SKOCUCTEMBI: arpOOUOIICHO3,
9KOCHUCTEMa ropoia, TOPOACKOH JanamadT.
[IpoaykTBHOE OOIIIEHUE W B3aUMOICHCTBUE B
MPOIIECCE COBMECTHOM YUEOHOU NeATETLHOCTH C
y4ETOM MO3ULMK IPYTUX YUYACTHUKOB JI€SITEIIbHOCTH
MIPU CPAaBHUBAHUH €CTECTBEHHBIX U MCKYCCTBEHHBIX
9KOCHUCTEM, ITPOOIIeM 3arpsi3HEHUS aTMOC(HEpHI.
CamocrositensHas HHGOPMaIMOHHO-TIO3HABATEIbHAS
JeSATEIbHOCTh C PAa3JIMYHBIMU UCTOUHUKAMU
nH(popManuu 00 IKOJIOTHIECKUX COOOIIecTBax, e&
KpUTHYECKAs OLICHKA U UHTEPIPETaLIUS.
dopmMupoBaHrEe COOCTBEHHOM MO3UITUH TI0
OTHOIICHHIO K OMOJIOrHYecKor HHPpOpMaLny,
MOJy4aeMOM U3 pa3HbIX UICTOYHUKOB. PazButue
MO3HABATEIPHOTO UHTEPECa K U3YUYCHUIO OUOJIOTHH B
MPOIIeCCEe U3YUCHHUS JIOTIOJTHUTEIIBHOTO MaTepraa
yaeOHUKa
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Bunnr B3auMOOTHOIIEHUH
OpPTraHU3MOB B IKOCUCTEME.
DKoJIoruYecKas HUIlla

JlaGopaTtophnast pabota Ne 4
«3y4eHue 3K0JI0rn4ecKou
HUIIH Y pa3HbIX BUJIOB
pacTeHun».

OnpeneneHre OCHOBOMOJIATAIOIINX MOHATHI:
HelTpanu3M, CUMOHO03 (MyTyaIu3Mm,
MIPOTOKOOIEpaIHsi, KOMMEHCAIN3M, HaxJIeOHUYECTBO,
KBapTUPAHTCTBO, MAPA3UTU3M), XUIITHUYECTBO,
aHTHOMO3 (aMEeHCAIN3M, ajlIeJIoNaTHs, KOHKYPEHITHU ),
TEPPUTOPUATBHOCTD, SKOJIOIMUECKasl HULIA, 3aKOH
KOHKYPEHTHOTO UcKiItoueHus. [IpogykTuBHoe
o0I11eHue U B3aUMOJICHCTBHE B IIPOIIECCE COBMECTHOM
y4eOHOM ACATEIHHOCTH C YIETOM MOZUIIHKA IPYTHUX
YYaCTHHUKOB JICATEIBHOCTU IPU 00CYKIEHUH THUIIOB
B3aUMOOTHOIIEHU OPraHU3MOB B 3KOCHCTEMAX.
OBnazneHne METOJaMU HAYYHOT'O IIO3HAHMS,
HCIOJIb3YEMBbIMH MPU OMOJIOTMYECKUX HCCIIET0BAHUSX,
B IIpOIIecCe BBHIMOIHEHHUS 1a00PaTOpHON PabOThI
«M3y4deHne 3KOJI0rHYeCKON HUILK Y Pa3HbIX BUJIOB
pactenuii». Pa3Butue ymeHust 0OBbACHATH Pe3yIbTAThI
OHMOJIOrMYeCKHUX IKCIIEpUMEHTOB. Pa3BuTue
MI03HABATEIBHOTO UHTEpEca K U3YUECHUIO OMOJIOTUH B
MIPOLIECCE U3YUEHMS JIOMOJIHUTEIBHOIO MaTeprana
yaeOHUKa
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Bunosas u npocTpaHcTBEHHas
CTPYKTYPbI 9KOCUCTEMBI

OrnpeneneHrie OCHOBOMOJIATAIOIIMX MOHSATHM: BUIOBAs
CTPYKTypa, IPOCTPAHCTBEHHAS CTPYKTYypa
coo011ecTBa, Tpoduueckasi CTpyKTypa, MHIIeBas 1enb,




JlaGopatopHnas padorta Ne 5
«OmnucaHne ’KOCUCTEM CBOEH
MECTHOCTH»

MUILEBasi CETh, SIPYCHOCTb, aBTOTPOPBI, FeTEPOTPOPHI,
MPOAYICHTHI, KOHCYMEHTHI, PETyIIEHTHI
[IpoaykTuBHOE OOIIEHUE U B3aUMOJICIICTBHE B
MPOIIECCE COBMECTHOM YIEOHOU NEATETLHOCTH C
y4€TOM MO3ULUI IPYTUX YYaCTHUKOB JAEATEIbHOCTH
pu 00CYKICHUH PA3THIHBIX CTPYKTYP dKOCHCTEM.
OBnaieHre METOAaMU HAYYHOTO MTO3HAHMS,
WCTIOJIh3yEMBIMHU TIPY OMOJIOTHYECKUX UCCIIEAOBAHUSIX,
B TIpOIIeCCE BBIIOJIHEHHUS J1aO0paTOpHON pabOTHI
«Ormmcanne YKOCUCTEM CBOEH MECTHOCTH». Pa3zBuTue
MO03HABATEIBHOT0 UHTEpEca K U3YUEHUIO OMOJIOTUH B
mporiecce U3y4eHHs JOMOTHUTEIHHOTO MaTepraa
yueOHHKa
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HI/IH_ICBI)IG CBs3U B OKOCHCTEMCEC

[TpaxTrueckas paborta Ne 5
Pemenune Ouomorndeckux 3amad
Ha MPUMEHEHHUE SKOJOTHUYECKUX
3aKOHOMEpPHOCTEN (ITpaBuid).

Onpenenenre OCHOBOMOJIATAOIINX MOHATHIA:
MUIIEeBas MeTb: IeTPUTHAS, TaCTOUIITHAS; TUPAMUIA:
yucell, Ouomacc, SHEPTUuH; MPABUIIO FIKOJIOTHYECKOMN
nupamubl. [IpogykTuBHOE 00IIIEHUE
B3aMMOJICHCTBHUE B TIPOIIECCE COBMECTHON yUeOHOM
JESATEIbHOCTH C YYETOM MO3UIUI APYTUX YUaCTHUKOB
JeSITeIbHOCTH MPH 00CYXACHUU MUIIEBBIX CBsI3eH B
pa3nuyHbIX 3KocucTeMax. CamocTosiTenbHas
MH(OPMAaLMOHHO-TIO3HABATENIbHAS e TEIbHOCTD C
pa3IMYHBIMU UCTOYHUKAMH WHpOpMauu 00
O0COOCHHOCTSIX MUIIEBBIX CBSI3EH B PA3IUYHBIX
JKOCHUCTEMAX, €€ KPUTHUECKasl OLIEHKA U
uHTepnpeTtarus. DopmupoBaHue cOOCTBEHHOU
TIO3UIUH 10 OTHOIICHHUIO K OMOJIOTUYECKOM
nH(popMalLnY, TOTYyYaeMOU U3 pa3HbIX UCTOYHHUKOB.
Hcnonp3oBanue cpencts UKT B pemienun
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U
OpraHM3aIMOHHBIX 3a71a4. Perenne 6MoIoruaeckunx
3a/1a4 Ha IPUMEHEHUE IKOJIOTMYECKUX
3aKOHOMEpPHOCTEH (mpaBui). PazButue
M03HABATEIBHOIO UHTEPECca K U3YUYECHHIO OMOJIOTHH B
MpoIecCe U3YUECHHUS JIOMOJHUTENIBHOIO MaTepurana
yueOHUKa
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Kpyrosopot BemiecTB 1
IpeBpalleHre YHEPTUU B
DKOCUCTEME

OmnpeneneHre 0OCHOBOMOJATAIOIIMX MMOHATHN: TIOTOK:
BEIIECTBA, YHEPTHU; OMOTEHHBIE JIECMEHTHI,
MaKpOTpO(HBIE BEIIECTBA, MUKPOTPO(]HBIE BELIECTBA.
[IponykTrBHOE OOIICHUE ¥ B3aUMOJICHCTBUE B
Iporecce COBMECTHOH y4eOHOM esATeNIbHOCTH C
y4€TOM TIO3UIUI IPYTUX YIaCTHUKOB JACSATEITHHOCTH
pu 00CYKAEHUU KPyTOBOPOTA BEILIECTB U
MpeBpaIleHus SHEPTHH B dKOocucTeMax. Paspurue
MO3HABATEIBHOT0 UHTEpEca K U3YUCHUIO OMOJIOTHH B
nporecce N3y4eHHs JOMOTHUTEIBHOTO MaTepraa
yaeOHUKa
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DKoJ0ruyecKas CyKIeccus.
HOCJIGI[CTBI/IH BIINSHUA
eATEILHOCTH YeJIoBeKa Ha
9KOCHCTEMBI

OnpeneneHre OCHOBOMOJIATAOIINX MOHATHIA:
CyKieccusi, o01iee AbIXaHue coO0IecTBa, NEPBUYHAS
U BTOpHYHas cykueccuu. [IpogykTuBHoe oOuieHne u
B3aMMO/ICIICTBHE B MPOLIECCE COBMECTHOW yueOHOM
JESITeIbHOCTH € YYETOM MO3ULIMNA APYTUX YYACTHUKOB




JlaGopatopHas pabota Ne6
«MonenupoBaHue CTPyKTyp U
IIPOLIECCOB, TPOUCXOAIINX B
JKOCUCTeMax (Ha mpumepe
aKBapuyma)».

nesirenbHOCTH. OBlIaZieHHe METOIaMU HAy4YHOTO
MO3HAHWS, HCIIOJIE3YEMBIMH ITPH OMOIOTHYECKIX
UCCIIeZIOBAaHUSX, B IPOLIECCE BHIMOIHEHUS
nabopatopHoil paboTel «MoienpoBaHue CTPYKTYp U
MIPOIIECCOB, MPOUCXOIAIINX B IKOCHCTEMax (Ha
npuMepe akBapuyma)y. Pazsutue ymeHus oObsICHITh
pe3yabTaThl OMOJIOTMYECKUX IKCIIEPUMEHTOB.
Pa3BuTHe no3HaBaTeNbHOIO HHTEPECA K U3YUEHUIO
OMOJIOTUH B MPOLIECCE N3YUEHUS JTOTIOIHUTENEHOTO
MaTtepuasna ydeOHHuKa
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O06o0marmuii ypok
TectupoBanue

CaMocToATeIbHBIN KOHTPOJIb U KOPPEKLIUS yueOHOU
JEATEIIBHOCTH C UCIIOJIB30BaHUEM BCEX BO3MOXKHBIX
peCypcoB U1l JOCTUKEHUS ITOCTaBICHHBIX LEIEH U
peann3anyy IIaHoB JeATENIBHOCTH. JleMOHCTpanus
HaBBIKOB NIO3HaBaTeNbHON peduexcun. [IpoaykTuBHOE
oOIIeHre 1 B3auMOJICCTBUE B ITPOIIECCE COBMECTHOM
y4eOHOI IeATETbHOCTH € YYETOM MO3UIHHA APYTUX
YYaCTHUKOB ACATEIBbHOCTH. J[eMOHCTpanus BlIaJieHUs
SI3bIKOBBIMU CPEICTBAMU. Y BEPEHHOE I10JIb30BAHKE
OMOJIOTUYECKOM TEPMUHOJIOTHEHN B TIpeeax
U3YYECHHOUN TEMBI
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buocdepnsiii yposens (9 1)

buocdepHnbiii ypoBeHb: o011as
xapakrepucTtuka. buocdepa —
rio6anpHas 3KOCHCTEMA.
VYuenne B. U. BepHaackoro o
ouocdepe

CamMocTosTenbHOE onpeiesieHUe 1eu y4eOHOol
JeSITeIbHOCTH U cocTaBlieHue e€ miana. OnpeneneHue
OCHOBOIIOJIATAOIIMX MOHATUI: Onocdepa, Hoochepa,
’KHBOE BEIIECTBO, OMOICHHOE BEIIECTBO, OMOKOCHOE
BenlecTBo. [IpoaykruBHOe oO1IeHNE U
B3aMMO/ICHCTBHE B MPOLIECCE COBMECTHOW yueOHOM
JESATENIbHOCTH C YUETOM MO3UIIMHI APYTUX YUACTHUKOB
NESTEIIbHOCTH MPH OOCYXACHUU CTPYKTYPHI U
rpanuIbl onocdepsl. CamocTosTeIbHAS
nH(OPMAIMOHHO-TI03HABATEIbHAS S TEIBHOCTD C
pa3IUYHBIMU UCTOYHUKaMH HH(pOpMalu 06 yueHuu
B. U. Bepnanckoro o 6uocdepe, ponu denoBeka B
W3MEHEHUHU Onocdepsl, e€ KpUTHIeCcKas OleHKa u
uHTepnperanus. @opMupoBaHue cOOCTBEHHOM
MO3UIUH 110 OTHOIIEHHUIO K OMOJIOTUYECKOM
nH(pOpMAaIIY, TTOTYYaEeMON U3 Pa3HBIX UCTOYHHUKOB.
Pa3BuTHe no3HaBaTeNbHOIO HHTEPECA K U3YUECHUIO
OMOJIOTUH B MPOLIECCE N3YUEHUS TOTIOIHUTEEHOTO
Marepuasia yueOHuKa
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Kpyrosoport BeniecTs B
ouocdepe

Omnpenenenre OCHOBONOIATAIOIINX MOHSTHI:
OMOreOXMMHYECKUH UK, 3aKOH IJ100aJIbHOT0
3aMBIKaHUS OMOTEOXUMUIECKOTO KPyTOBOPOTA B
ouocdepe. [IpoaykTrBHOE OOIIICHUE U
B3aUMO/ICIICTBHE B MPOLIECCE COBMECTHOW yueOHOM
JESTENIbHOCTH C YUYETOM MO3UIIUHI APYTUX YUACTHUKOB
JeSITeIbHOCTH TIPU 00CYKIEHUU KPyTOBOPOTOB
BemecTB B Onocdepe. CaMocTosITeIbHAS
I/IH(I)OpMaI_[I/IOHHO-HO3HaBaTeHBHaSI ACATCIIBHOCTD C
Pa3IUYHBIMU UCTOYHUKAMH UH(OpMALIUU O
OMOTeOXMMHIYECKOM KPYTOBOPOTE BEIIECTB B
ouocdepe, €€ KpUTUUIECKasi OLICHKA M MHTEPIIPETaITUs.




dopmupoBaHue COOCTBEHHON MO3UIIUH 110
OTHOIICHHUIO K Onosiornyeckoit nudopmanuu,
I10JIy4aeMOM U3 pa3HbIX HCTOUYHUKOB. PazBurne
M03HABATEIBHOIO HHTEpECca K U3YUYEHHIO OMOJIOTHH B
IIpOLIECCE U3YyUEHUS AOMOJIHUTENBHOIO MaTepraia
ydueOHUKa
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OBoumonus duocheps

OmnpeneneHne 0OCHOBOIOJIATAIOIINX MTOHSITHHA:
¢dbopmanus Hcya, nepBuuHblil 0yJb0H, METaHOTEHHBIE
apxeu. [IponykTuBHOE 00IIIEHUE ¥ B3aUMOJICHCTBUE B
MPOIIECCE COBMECTHON yUeOHOM ACSATEIBHOCTHU C
y4ETOM MO3UIIUN APYTUX YIACTHUKOB JEATEIILHOCTH
pu 00CYKICHUH MPOOIJIeM SBOTIONUN Onochepsl U
poiu yenoBeka B Heil. CaMocTosTeTbHas
MH(OPMAaLMOHHO-TTO3HABATENIbHAS e TEIbHOCTD C
pa3IMYHBIMU UCTOYHUKAMH WHpOpMauu 00
IBOTIONIUU Onochepsl, e€ KpUTHIECKast OIeHKA U
uHTepnpetanus. DopMupoBaHue COOCTBEHHOM
MO3UIUH 110 OTHOIIECHHUIO K OMOJIOTUYECKOM
nH(pOpMaNNY, TTOTYYaEeMOU U3 Pa3HBIX UCTOYHUKOB.
Pa3BuTHe nMo3HaBaTeNbHOIO HHTEPECA K U3YUECHUIO
OMOJIOTHH B MPOIIECCE U3YUCHUS JOMOIHUTEITHHOTO
Marepuaia yueOHHKa
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[IpoucxoxaeHue :KU3HU Ha
3emiie

Ornpezenienrie OCHOBOMOJIArAIOIIUX TOHSITHIA:
KpEalnOHU3M, TUIIOTE3a CTAlMOHAPHOTO COCTOSTHUSA,
TUIIOTE3a CAMOIPOU3BOJIBHOTO 3apOXKACHUS KU3HU,
TUIO0TEe3a MaHCIEPMUH, TUIIOTe3a OMOXUMUYECKOM
IBOIIONIHH, abrorenes, runore3a PHK-mupa.
[IponykTBHOE OOIIEHNE W B3aUMOJICHCTBUE B
MPOIIECCE COBMECTHOM YUeOHOU IEATEIHHOCTH C
Y4ETOM MO3HUIMI IPYTUX YYACTHUKOB JI€ATEIIBHOCTH
P 00CYXJICHUU THIIOTE3 IPOUCXOXKICHHUS KU3HU HA
3emute. CamocTosTenbHass HHPOPMAITMOHHO-
M03HABaTENIbHAS IESITEIbHOCTD C Pa3INYHBIMU
HMCTOYHUKAMU UH(GOPMALIUU O IPOUCXOKIACHUN KUZHU
Ha 3emiie, €€ KpUTUUYECKas OLICHKA U MHTEPIpETaLUs.
dopmMupoBaHrE COOCTBEHHOM MO3UITUH TIO
OTHOIIEHHIO K OMOJIOrHYecKor HHPOpMaLnH,
MOJy4aeMOM U3 pa3HbIX UICTOYHUKOB. Pa3Burtue
MO3HABATEIFHOTO UHTEpPECca K U3YUYCHUIO OUOJIOTHH B
MIPOLIECCE U3YUEHMS JOMOJHUTEIBHOIO MaTeprania
yaeOHUKa
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OCHOBHBIE 3TaIbl 3BOJIIOLIMHU
OpTraHu4Y€eCKOro Mmupa Ha 3emie

OnpeneneHrie OCHOBOMOJIAraloIMX MOHSATHIA: 0H, 3pa,
MEPUO/I, FTI0XA, KaTapXxeH, apXxeul, IpOTepO30H,
(hanepo30ii, maeo3o0i, ME30301, KAaltHO301, KEMOPHIA,
OpIOBHK, CUITYp, IEBOH, KapOOH, IEPMb, TPHAC, I0pa,
MeJl, TTAJIEOTeH, HEOTeH, aHTPOTIOTEH,
ronoueHlIponykTuBHOE 00IIIEHUE 1 B3aUMOICHCTBUE B
MPOIIECCE COBMECTHOM YUCOHOU MeATETLHOCTH C
y4ETOM MO3UIMH IPYTUX YUYACTHUKOB JIESITEIIbHOCTU
pu 00CYKACHUH MPOOJIeM BO3SHUKHOBEHHS 1
pa3BuTus xKu3HU Ha 3emie. CaMoCTosITeIbHAs
WH(pOpMaIMOHHO-TIO3HABATEIbHAS JEATEILHOCTD C




pa3IMYHBIMU UCTOYHUKAMH WHpOpMaLuu 00
OCHOBHBIX 3Tanax 3BOJIIOLHAHA OPraHUYECKOr0 MHpa Ha
3emiie, €€ KpuTH4ECKas OLlEHKA U UHTEPIIPETALIUS.
dopMupoBaHUE COOCTBEHHOM MO3UITUH TI0
OTHOIIEHMIO K OMOJOrHyeckor HHPpOpMauy,
IIOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB. Pa3Butne
MO03HABATEIBHOTO UHTEpEca K U3YUEHUIO OMOJIOTUH B
MIPOLIECCE U3YUEHMS JIOMOJIHUTEIBHOIO MaTeprana
yueOHHUKA.
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OBOJIIOLUS YEJIOBEKA

OrnpeneneHre OCHOBOMOJIAratOIIMX HOHATHIA:
aHTPOTIOTeHe3, YeloBek pa3ymuslii (Homosapiens),
aBCTPAJIONUTEKOBBIE, JIIOJU (apXaHTPOIIbI,
MAJICOAHTPOIBI, HEOAHTPOIIBI), COIIMATbHBIE (DAKTOPHI
aHTpornoreHesa (Tpy0oBas 1eATeIbHOCTb,
o0111ecTBEHHBII 00pa3 )KU3HHU, pedb, MBIIIIICHHE), Pachl
(eBponeouiHasi, MOHTOJIOUIHAS, AMEPUKAHOUIHAS,
HErpoMIHasA, aBCTpaJIonIHas), pacusM. [IponykruBHoe
oOIeHre 1 B3aUMOJICCTBUE B IIPOIIECCE COBMECTHOM
y4eOHO e TeNbHOCTHC YUETOM MO3ULIUHI IPYTUX
YYaCTHUKOB JESITELHOCTU MIPHU 00CYXKISHUN
pacorenesa. CamocTosTeNbHAs HHPOPMAITHOHHO-
[I03HABATEJIbHAS IESITEIIBHOCTD C Pa3IUYHBIMU
UCTOYHUKAMU MHPOpPMaLUU 00 aHTpoIoreHese, eé
KpUTHYECKAas OLICHKA U UHTEPIPETALIMSL.
dopmupoBaHue COOCTBEHHON MO3UIIUH 110
OTHOIIIEHHUIO K OMOJIOTUYeCKOU nH(pOopMaIuu,
II0JIy4ae€MOM U3 Pa3HbIX UCTOYHUKOB. Mcrionb3oBanue
cpenctB UKT B penieHMn KOTHUTUBHBIX,
KOMMYHHMKATUBHBIX U OPTaHU3ALMOHHBIX 33/1a4,
CBSI3aHHBIX C U3YYEHUEM BOIIPOCOB 3BOJIOLHUH
yesioBeka. Pa3BuTHe No3HaBaTEIbHOIO MHTEpECA K
M3Y4YEeHHIO OHMOJIOTUH B IPOLIECCE U3YUCHUS
JIOTIOJTHUTEIBHOTO MaTepraia yueOHUKa
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Ponrs yenoseka B 6uochepe

JlaGopaTtopnast pabota Ne 7
«O11eHKa aHTPOTIOT€HHBIX
W3MEHEHUH B IPUPOAEH

OnpeneneHre OCHOBOMOJIATAIOIINX HOHATHIA:
ycroituuBoe passutue. [IpoaykTuBHoe oOIIeHNE U
B3aMMOJICHCTBHUE B IIPOIIECCE COBMECTHON yUeOHOM
JESATEIBHOCTH € YUYETOM MO3ULIUHI APYTUX YUaCTHUKOB
NEeSITeIbHOCTH IIPU OOCYX/IEHUH POJIM YEJIOBEKA B
6uochepe. CamoctosiTenbHast UHHOPMAIIHOHHO-
MTO3HABATENbHAS JEATENBHOCTD C PA3JIMYHBIMU
HCTOYHHMKAMHU MH(OpMAIUH 0 mpodiieMax
YCTOMYMBOTO Pa3BUTHUSA, €€ KPUTUYECKAs! OLIEHKA U
uHTepnperanus. @opMupoBaHue cOOCTBEHHOM
MO3HULIMHU TI0 OTHOLIEHMIO K OMOJI0rHYeCKOn
nHpOpMaIINH, TTOJTy4aeMON U3 Pa3HBIX HCTOYHUKOB.
OBnaneHne MeTOJaMU HAYYHOI'O IIO3HAHMS,
UCTOJIb3yEMBIMU TPU OMOJIOTUYECKUX HUCCIICAOBAHUSIX,
B IIPOLIECCE BBIIIOJIHEHUSI YyUEOHO-UCCIIE0BATEILCKOTO
npoekTa «O1eHKa aHTPOIIOI€HHbIX U3MEHEHUN B
npupoje». PasButue yMeHus: 0ObACHATD PE3yJIbTATHI
OMOJIOTMYECKUX dKCIIEpUMEHTOB. Pa3Butne
103HABATEIBHOI0 HHTEpECca K U3YUEHHIO OMOJIOTHH B




IponecCe N3yUYCHUA NJONOJIHUTCIBHOIO MaTepuruaia

ydyeOHUKa
34 | O6o6marmuil ypox- JleMOHCTpaIysi HABBIKOB TIO3HABATEIILHOUN peICKCUH.
KOH(epeHIIHs [IpoayxTBHOE 00IIIEHUE U B3aUMOJICHCTBUE B

MPOIIECCE COBMECTHOM Y4eOHOU IEATEIBHOCTH C
Y4E€TOM MO3ULMM IPYTUX YUYACTHUKOB JIEATEIbHOCTH.
JlemMoHcTpanys BIaJAeHUsl A3bIKOBBIMU CPEICTBAMM.
YBepeHHOE T0JIb30BaHNUE OMOJIOTHYECKOM
TEPMUHOJIOTUEN. JIeMOHCTpanus BIaJgeHus IpuéMamMu
y4eOHO-UCCIIeI0BATEILCKOM U MMPOCKTHOM
JIESITENIBHOCTH

IINIAHUPYEMBIE PE3YJIBTATBI U3YYEHUA KYPCA BUOJIOT'UHN

B pesynbraTte uzydenus yueoHoro npeamera «buonorus» Ha ypoBHE
cpenHero o01mero oopa3oBaHus BHITYCKHUK Ha 0a30BOM YpOBHE HAYUYHUTCH:

packpbIBaTh Ha MpUMeEpax pojib OMOIOruU B ((OPMUPOBAHUM COBPEMEHHOM
Hay4YHOU KapTUHBI MUpPA U B IPAKTUYECKOU AEATEIBHOCTH JIIOACH;

IOHMMATb MU OINMUCBIBATH B3AMMOCBA3b MCKAY €CTCCTBCHHLIMH HAYKAMM:
6PIOJIOFHCI>1, (I)PISPIKOfI, XHMHeﬁ; YCTAaHAaBJIMBATh B3dAUMOCBA3b ITPUPOAHBIX SIBHCHI/Iﬁ;

MMOHUMATh CMBICIT, Pa3IMYaTh U OMUCHIBATH CUCTEMHYIO CBS3b MEXKIY
OCHOBOITOJIAralOIIUMH OUOJIOTHYECKUMH TTOHATHUSAMU: KJIETKa, OPTaHU3M, BU]I,
IKocHcTeMa, ouocdepa;

HCIIOJIb30BaTh OCHOBHBIE METO/Ibl HAYUYHOT'O MO3HAHUSI B yUEOHBIX
OMOJIOTUYECKUX UCCIIEIOBAHUSX, TPOBOJUTH IKCIIEPUMEHTHI 110 U3YUYEHUIO
OMOJIOTUYECKUX OOBEKTOB U SABJICHUM, OOBSICHITH PE3yJIbTAThl SKCIIEPUMEHTOB,
aHAM3UPOBATh UX, QOPMYIUPOBATH BHIBOJIBI;

(bopMyIUpPOBATh TUIIOTE3bI HA OCHOBAHUHU MPEAJIOKEHHOM OMOIOTUUECKOM
uH(GOpMAIH U peJjiarath BApUAHThI MPOBEPKU TUTIOTE3;

CpaBHUBATH OMOJOTrNYeCKHE OOBEKTHI MCIKIOY c000ii 1o 3aJJaHHBIM
KpUTCPpUAM, ACJTIaTh BBIBOAbLI U YMO3AK/IIOUCHUS Ha OCHOBC CPABHCHU A,

00OCHOBEIBATh CAUHCTBO ’)KUBOU U HEX)KHUBOM IMpUupoabl, B3ANMOCBA3U
OpraHu3MoB 1 Opr}KaIOHICﬁ Cpcdbl HAa OCHOBC OMOJIOrNYECKUX TGOpHﬁ;

MIPUBOJIUTH NMPUMEPHI BEIIECTB OCHOBHBIX IPYII OPraHUYECKUX COCTUHEHUN
KJIETKH (OEJIKOB, )KUPOB, YTIIEBOIOB, HYKJIECHHOBBIX KHCIIOT);



pacro3HaBaTh KIETKH (IPOKAPUOT U DYKApUOT, PACTEHUHN U KUBOTHBIX) 11O
OTHMCAaHMIO, HA CXeMATHUECKNX N300paKCHUSX; YCTAHABIMBATH CBSI3b CTPOCHHUS U
(GyHKIIUN KOMITOHEHTOB KJIETKH, 000CHOBBIBATH MHOTO00OpAa3ne KIETOK;

paciio3HaBaTh IIOITYJIALIMIO KU OMOJIOrHYECKHI BHJ 110 OCHOBHBIM IIPpU3HAKAM;
0OBSACHATH MHOFOO6paBI/I€ OpPraHu3MoOB, ITPUMCHAA SBOJTIOLUOHHYIO TCOPUIO,
OOBSICHSTH IMPHUYXHBI HACJICACTBCHHBIX 336OHCB3HHﬁ;

BBIABJIATHD KBMCHUYMUBOCTDL Y OPraHM3MOB; CPaBHHUBATHL HACJICACTBCHHYIO U
HCHACJICACTBCHHYIO U3MCHYNBOCTD,

BBISIBIISAITH MOP(OJIOTHUECKUE, PUINOIOTUUECKUE, TOBEICHUECKHE
ajanTaiy OPraHu3MoB K cpefie OOMTaHUs U ACHCTBUIO SKOJOTHYECKUX (haKTOPOB;

COCTaBIISITh CXEMBbI [IEPEHOCA BEIIIECTB U YHEPTUH B AKOCcUCTEME (1IeNHn
MUTaHUs);

PUBOIUTH T0KA3aTEIHCTBA HEOOXOAUMOCTH COXpaHEHUs Onopa3HooOpa3us
JUISl yCTOMYMBOTO Pa3BUTHUS U OXPaHbl OKPYKAIOLIEH Cpe/ibl;

OLIEHUBAThH JOCTOBEPHOCTH OMOJIOTUYECKON MH(OPMALINY, TOTYUYEHHON U3
Pa3HBIX NCTOYHUKOB;

MPEACTABIATh OMOJIOTHIECKYIO HH(OPMAITUIO B BHJIC TEKCTA, TAOJIHIIHI,
rpaduka, guarpaMMbl U IeJIaTh BEIBOIBI HA OCHOBAHHH MPECTABICHHBIX JaHHBIX;

OLCHHUBATDH POJIb I[OCTI/DKGHI/Iﬁ I'CHCTHUKHU, CCICKIINU, OMOTEXHOJIOTHH B
HpaKTHqGCKOﬁ ACATCIIBHOCTHU YCJIOBCKA,

OOBSICHATH HETATUBHOE BIIMSHUE BEIIECTB (AJIKOT0JIsl, HUIKOTHHA,
HAapKOTHUYECKHUX BEIIECTB) HA 3apOABIIIEBOE PA3BUTHE YEJIOBEKA. BhIMYyCKHUK Ha
0a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUUTHCS:

JaBaTh HAy9HOE OOBICHEHHE OMOJIOTMYECKUM (haKTam, MpoIeccam,
SIBJICHHSIM, 3aKOHOMEPHOCTSIM, UCIIONB3YsT OMOJIOTUYECKHIE TEOPHH (KICTOIHYIO,
ABOJIIOIIMOHHYI0), YUeHHE 0 Ouocdepe, 3aKOHbI HACIEACTBEHHOCTH,
3aKOHOMEPHOCTH U3MCHUYNBOCTH;

XapaKTCpPU30BaTb COBPEMCHHBIC HAIIPABJICHUS B PaA3BUTHUHU 6I/IOJ'IOFI/II/I;
OIMUCBhIBATh X BO3MOXXHOC€ HCIIOJIb30BAHUC B Hp&KTPI‘ICCKOfI ACATCIIBHOCTH,

CpaBHUBATh CIIOCOOBI JIETICHUSI KJIETKH (MUTO3 U MEHO03);



peniath 3a7a4u Ha moctpoenue ¢pparmenta sropoit nenu JJHK mo
npennoxxenHoMy ¢parmenty nepsoii, uPHK (MPHK) no yuactky JIHK;

pemaTh 3a/1a4M Ha ONPEIETICHNE KOJIMYECTBA XPOMOCOM B COMAaTHYECKUX U
MOJIOBBIX KJIETKAX, a TAKXKE B KJIETKAX Mepe]] HayajaoM JIeJIeHHs (Meio3a uiu
MUTO3a) U 10 €r0 OKOHYAHUU (J1JIsI MHOTOKJIETOYHBIX OPraHU3MOB);

peuiaTb IrCHCTUYCCKHUC 3ad91 Ha MOHOFI/I6pI/II[HO€ CKpCIINBAHUC,
COCTABJIATH CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIMBaHu:A, IPUMCHAA 3aKOHEBI
HACJICACTBCHHOCTHU 1N UCIIOJIb3Ys 6I/IOJ'IOFI/I‘-IeCKYIO TCPMUHOJIOTHIO 1 CUMBOJIUKY,

yCTaHABJIMBAThH TUIT HACJICIOBAHUS M XapaKTep MPOSBICHUS MTPU3HAKA TI0
3aIaHHOM CXeMe POJIOCIOBHOM, MPUMEHSS 3aKOHBI HACIIEICTBEHHOCTH;

OIICHUBATH PE3yJIHbTaThl B3aMMOJICHCTBUS YeJIOBEKA U OKPYIKAIOIIEH CPeIbl,
IIPOTHO3UPOBATh BO3MOKHBIC ITOCIEACTBHS JACATEILHOCTH YSIOBEKA JIJIS
CYIIIECTBOBAHMS OTJEIHHBIX OMOJOTUYECKIX OOBEKTOB M IEIBIX MTPUPOTHBIX
co0O0IIeCTB.

Y4ebHO — METOIMYECKHE MaTepHaIbl U
MaTepraIbHO TEXHUYECKOE 00eCIIeUCHHE

B xabuHeTe OMOJI0TUN UMEIOTCS:

1) bubnuoteunsii hoHA (KHUTOMIEYATHAS TIPOTYKITHS).

2) [leuaTHbie mocoOust (TaOIMUIIBI, ATIACHI, KAPTHI).
3)AeMoHCTpallMOHHOE 000PYAOBAHHE 110 Pa3fIeiaM MPOTPAMMBI.
4) YdeOHOo-TIpaKTH4eCKOe U y4eOHO-T1a00paTopHOE 000PYI0BAHUE.
5) Moaenu.

6)HaGopb1 MukpompemnapaToB U repoOapHbBIN MaTepHall.

7) HatypanbHble 00BEKTHI ( KOJJIEKIIUU, KUBBIE OOBEKTHI).
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