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IHHOACHUTEJBHAA 3AIINCKA

B ocHOBe mporpaMMel Jiexar ciaeyroIHe 3aKOHOAaTeIbHbIE aKThl 1 HOPMaTUBHO-TIPABOBbIE JOKYMEHTHI:

e 3akoH PD «O6 obpazoBanum» ot 10.07.2010r Ne3266-1

e [Ipukaz MunucrepctBa obOpazoBanusi U Hayku P®D ot 17.12.2010r Nel897 o6 yrBepxaeHUU
®denepalibHOTO I'ocynapctBennoro  O6GpaszoBarensHoro Cranmapra OcHoBHoro  OO61ero
OO6pa3oBanus

e [lpumepHas ocHoOBHas oOpa3oBaTeibHas MporpaMma OOpa3oBaTENbHOrO yupexkaeHus. OCHOBHas
mikona /coct. B.B. Ilaceunuk — M.: [IpocBemenue, 2014. (CtanaapTsl BTOPOTO MOKOJICHUS).

o VYuebnniii man MKOYVY «bynykTuHcKkas cpenss o0ieodpa3zoBarenbHas KO

IIpencraBiaennas pabouas mHporpaMMma COOTBETCTBYET aBTOPCKOM IIporpaMMme OCHOBHOTO —OOIIEro
obpaszoBanust no Owonorun mox pen. B.B. Ilaceunmka. Cpok peanu3any MporpamMMbl y4eOHOTO TpeaMera
«buonorus» 9 kiacc — oMH y4eOHbIH rof.

B cBs3u ¢ OonbiimM 06beMOM HM3y4aeMOro Marepuana pabodas Mporpamma MnpeaycMaTpuBaeT HEKOTOpPbIE
M3MEHEHHS. YBEINYCHO KOJMYECTBO YaCOB Ha M3ydeHHUe TeMbl «BOZHHKHOBEHNE U pa3BUTHE )XKU3HN» (8 4acoB) 3a
CUET COKpALIEHHsS YacOB HAa H3YyYEHHE TeMbl «DKOCHUCTEMHBIH YpPOBEHBb», TaK KaK 3TOT Marepuan 4YacTUYHO
U3ydaercs B MpeAbLAYIINX pa3jieliax, a Tak ke B 6 u 7 kiaccax B Kypcax «boranukay, «KuotHbie». KomuuectBo
4acoB Ha u3ydyeHue TeM «llomynasiuoHHO-BUIOBOM ypoBeHb», «buOChepHBI YypOBEHB» COKpAlEHO, TaK Kak
aBTOpCKasi MporpaMMa paccuuTana Ha 34 yueOHbIX Henenb (68 yaco), a B 9 kiacce ToabKo 34 y4eOHbIE HEAeIH
(68 yacoB). DTOT MaTepuall YaCTUYHO M3ydaeTcsl B MPEIbIAYIIMX pa3lienax, a Tak ke B Kypcax «boranuka» (6
kiacc), «KuotHeie» (7 knacc). MI3MeHeHUs, BHECEHHbIE B pabouyl0 IpOrpaMMy, TakKe KacaroTCs TEMATHUKH
9KCKYPCH U 1a00paTOpHBIX pabOT, OPUCHTUPOBAHHBIX HA KPaeBeAUECKUII KOMIIOHEHT.

Leqn 0HOI0rHMYECKOr0 00pa30BAHMSI B OCHOBHOW INKOIE (HOPMYIHMPYIOTCS HAa HECKOJIBKHX YPOBHSIX:
r7100aIbHOM, METalpeJMETHOM, JIMYHOCTHOM M TPEAMETHOM, a TakKe Ha ypOBHE TpeOOBaHUH K pe3ysibTaTaM
OCBOCHHS COJIEp)KaHUs TPEAMETHBIX TporpaMM. [o0aimpHBIE TENU OHONIOTHYECKOro 00pa30BaHUS SBISFOTCS
OOIIMMU ISl OCHOBHOM M cTapuied IKosibl. OHM ONpeAesstoTcs COLUAIbHBIMUA TPEOOBAaHUSMU U BKIIIOYAIOT B
ceOst:

o coUATM3alUI0 00yJaeMbIX KakK BXOXKJIEGHHE B MHDP KyIbTyphl M COLMAIBHBIX OTHOIICHHH,
obecrieunBaroIIee BKIFOUYCHNE YYAIIUXCs B TY WM UHYIO TPYIITY HIIM OOIHOCTh — HOCUTEIIS €€ HOPM, IIEHHOCTEH,
OCBaMBAaEMBbIX B MPOIIECCE 3HAKOMCTBA C MHUPOM >KUBOM MPUPO/IBL;

o npuodieHe K TMO3HABATENbHON KyJIbTYype KaK CHCTEME IO3HaBaTENbHBIX (HAyYHBIX) IEHHOCTEH,
HaKOIUIEHHBIX 00IIECTBOM B cpepe OMOIOTHIECKO HAyKH.

buonornueckoe obpazoBaHue MpU3BaHO 00ECIICUUTh:

® OpPHEHTALMK) B CUCTEME MOPAJIbHBIX HOPM U LEHHOCTEH: MPU3HAHUE BBICOKOM LIEHHOCTHU *KH3HU BO BCEX
MPOSIBJICHUSX, 37I0POBbS CBOETO W JPYTHX JIIOJIEH; SKOJOTMUECKOE CO3HAHWE W BOCIUTAaHUE JIOOBH K
MIPUPOJIE;

e pa3BHTHe MO3HABATEIbHBIX MOTHUBOB, HAIPABJICHHBIX HA IMOJYYEHUE HOBOTO 3HAHUS O KUBOW NPUPOJE,
IMO3HAaBAaTCIbHBIX Ka4Y€CTB JIMYHOCTH, CBA3AHHBIX C YCBOCHHUEM OCHOB HAYYHBIX 3HaHI/II\/’I, OBJIAACHUEM
METOJIaMH UCCIIEAOBAHUS IPUPOABI, POPMUPOBAHUEM UHTEIUICKTyaIbHBIX YMEHUI;

e oOBJAaJeHHe KIIOYEBBIMU  KOMIIETEHTHOCTSMHU:  y4eOHO-TIO3HABATENBbHBIMU,  HH(POPMAIIMOHHBIMH,
HEHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMH,

e (opmupoBaHUe y O0yJAONINXCS MO3HABATEIHLHOM KYJIbTYpPHI, OCBAaMBAEMOM B IPOIIeCcCe MO3HABATEIHHOU
ACATCIIbHOCTH, U 3CTETUUCCKOU KYJIbTYPhbI KaK CHOCOGHOCTI/I K SMOIIMOHAJIbHO-ICHHOCTHOMY OTHOIIICHUIO K
00BeKTaM >KHBOU MPUPOJIBI.

Ha ocBoenue nporpammel OTBOJIUTCS 2 4aca B HEJEIIO, B roJ — 68 4acos.



YuebHo-MeToan4ecKoe obecreueHrne yaeOHOro mporecca nmpeaycMarpuBaet ucrnoias3oBanre Y MK (yaeOHo-
METOAMYECKUX KOMIUICKCTOB) 1O OMoJioruu s 9 Kjiacca:.
o Kamenckuii A. A. Kpuxcynos E. A., Ilaceunux B. B., Illseyos I'. I'. buonozus. Beeoenue 6 0ouyio
ouonoeuro. 9 knacc. Yueonux / M.: /lpogha, ¢ 2018
o Kawmenckuii A. A. Kpuxcynos E. A., [laceunux B. B., Illeeyos I'. I'. Buonocus. Beeoenue 6 obwyyio
ouonoeuro. 9 knacc. Pabouas mempaow / M.: /lpogha, c 2018
o Kamenckuii A. A. Kpuxcynos E. A., [laceunux B. B., Illgeyos I'. I'. Buonozcus. Beedenue 6 oouyio
ouonoeuro. 9 knacc. Memoouueckoe nocooue / M.: [Ipogha, ¢ 2018
«  buonorus. Paboune nporpammel. 5—9 knaccel. — M.: JIpoda, rodoe nzmnanue.
«  JKypun A. A., Usanosa T. B., Pviscaxos M.B. Yuebnble miansl mkos Poccuu / mox pen. M. B. Pepkakosa.

— M., dpoda, 2016.

INTAHUPYEMBIE JIMYHOCTHBIE, METAIIPE/IMETHBIE U ITPE/IMETHBIE PE3VJIbTATDBI
OCBOEHMA YYEBHOI'O ITPEJMETA BUOJIOI'MA, KYPCA «BBEJIEHUE B OB YIO BUOJIOT'UIO»

JlesTenbHOCTh 00Pa30BaTEILHOTO YUPEXKICHUS B 00y4eHUN OMOJIOTHH J0JDKHA OBITH HAllpaBlicHa Ha
JOCTHKCHHUE 00YJIAFOIIUMUCS CIICTYIOIINX JUYHOCTHBIX Pe3yabTATOB:
1) 3HaHKE OCHOBHBIX MTPUHITUIIOB U MPABHJI OTHOIICHHUS K KHBOH IMPHPOJIC, OCHOB 3I0POBOT0 00pa3a KU3HU U
310pOBBE-COEpEraroux TEXHOJIOTHH;
2) peanu3aius yCTaHOBOK 3/J0POBOTO 00pa3a >KU3HHU;
3) copMHUPOBaHHOCTH MTO3HABATEIBHBIX HHTEPECOB U MOTHBOB, HAIIPABICHHBIX HA H3YYECHUE KUBOU MTPUPOIBI;
WHTEIJUICKTYaJIbHBIX YMEHHUH ([I0Ka3bIBaTh, CTPOUTH PACCYKICHHUS, aHAJTM3UPOBATh, CPABHUBATD, J€IaTh BBHIBOIbI U
Ip.); SCTETUYECKOTO OTHOIIEHHUS K JKUBBIM OOBEKTaM.

MeTtanpeaMeTHBIMH pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKaMU OCHOBHOM IIIKOJIBI IPOTpaMMbl IO OMOJIOTUN
SABIIIOTCS:

1) oBylaieHNE COCTABIISIIOIIMMHU HUCCIIEI0BATENBLCKON U MPOEKTHON JESATEIbHOCTH, BKIIIOUasi yMEHUS BUJIETh
npobJeMy, CTaBUTh BOIIPOCHI, BBIIBUTaTh TMIIOTE3bI, 1aBaTh ONpeAEICHUs NOHATUAM, KIIacCU(UIIUPOBATh,
Ha0J1t0/1aTh, MPOBOJIUThH SKCIIEPUMEHTHI, 1€JIaTh BBIBObI U 3aKIIIOUEHUS, CTPYKTYpPUPOBAaTh MaTepuall, OObsICHSITD,
JIOKa3bIBaTh, 3allMIIATh CBOU UJIEH;

2) ymeHnue paboTaTh ¢ pa3HbIMHU HCTOYHUKAMU OMOJIOrHYec-KOH HH(POPMAIHN: HAXOAUTh OMOIOTHUECKYIO
MHGOPMAIINIO B PA3TUYHBIX HCTOUHUKAX (TeKcTe yueOHMKa, HayYHO-TIOMYJIIpHOI TUTeparype, OMOJIOrHUeCKUX
CJIOBapsIX U CIpPaBOYHMKAX ), aHATTU3UPOBATh U OLIEHWBATh MH(OPMaLIKIO, TPe0Opa30BbIBaTh NHPOPMAIUIO U3
OJTHOH (OPMBI B IPYTYIO;

3) ciocoOHOCTH BBIOUPATH 1IEJIEBBIE M CMBICIIOBbIE YCTAHOBKH B CBOUX JIEHCTBUSAX U MOCTYIKAX IO OTHOIICHHUIO K
KUBOU NPUPOJE, 310POBBIO0 CBOEMY U OKPY>KAIOIIHX;

4) yMeHHe aJileKBaTHO UCII0JIb30BaTh PeUeBble CPEACTBA ISl TUCKYCCUU M apryMEHTAIlMK CBOEH MO3UIINH,
CpPaBHMBATh pa3HbIe TOUKH 3PEHNUs, apTyMEHTUPOBATH CBOIO TOUKY 3PEHHUS, OTCTauBaTh CBOKO MO3UIIMIO.

Hpe)lMeTHLIMI/I pe3yjdabTaTaMi OCBOCHHS BBIITYCKHUKaMHU OCHOBHOM IIKOJIBI nporpamMmsal 1o OHOJIOTUH SIBJISIOTCS:

1. B mo3HaBaTenbHOU (MHTEIIEKTYaIBHOM) cepe:

* BBIJICJICHUE CYIIICCTBCHHBIX MPU3HAKOB OMOJIOTHYSCKUX O0BEKTOB (OTIUIUTEIBHBIX MPU3HAKOB KUBBIX
OpPTraHU3MOB; KJIETOK U OPTaHU3MOB PACTeHUH, )KUBOTHBIX, TPHOOB M OaKTepHii; OpraHn3Ma 4elI0OBeKa; BUJIOB,
aKocucTeM; Onocdepsl) U mpoieccoB (0OMEH BEIIECTB M MPEBPAIICHUE SHEPTHH, TUTAHKE, TbIXaHUE, BBIJICIICHHE,
TPAHCIIOPT BELIECTB, POCT, Pa3BUTHUE, PA3MHOKECHUE, PETYJIISAIUS )KU3HEACATEILHOCTH OPraHu3Ma; KPYyTOBOPOT
BELIECTB U MPEBPALIEHUE SHEPTUN B IKOCHCTEMAX );

* IPUBEACHHUE JOKA3aTEIbCTB (ApTryMEHTAIHs1) POJICTBA YETIOBEKA C MICKOMUTAIONIMHE KUBOTHBIMU; B3aHMOCBSI3U
YeJI0oBeKa U OKPYKAIOIIEH Cpe/Ibl; 3aBUCMOCTH 3/I0POBBS UEJIOBEKA OT COCTOSIHUS OKPY>KAIOLIEH cpebl;
HEO0OXOIMMOCTH 3aIUTHI OKPYKAIOIIEH CPe/Ibl; COOM0IeHUsT Mep MTPodUIakTUKH 3a00JIeBaHN, BBI3BIBAEMBIX
pacTeHUsSIMH, KUBOTHBIMH, OaKTEpHUsIMH, TprudaMu U BUpycaMHu, TpaBMaTusma, crpeccoB, BUU-nndexmum,




BPEIHBIX MPUBBIYCK, HAPYIIECHHSI OCAHKH, 3PCHHUS, CITyXa, HHPEKIIMOHHBIX W MMPOCTYIHBIX 3a00JI€BaHUH;

* kiaccu(uKanus — onpeAeIeHue NPUHAAIS)KHOCTH OMOJIOTHYECKUX 00BEKTOB K OIpeIeIeHHON
CHUCTEMaTUYECKOU TPyMIIE;

* 00BSICHEHUE POJIH OMOJIOTUU B TIPAKTUUYECKOH JIEATEIBHOCTH JIFOJICH; MECTa U POJIH YEJIOBEKA B IPUPOJIC;
POJICTBA, OOIIHOCTH MPOUCXOMKICHHS U DBOJIOIMH PACTCHHUI U )KUBOTHBIX (HA IIPUMEPE COTIOCTABIICHUS
OTJIENBHBIX TPYIIN); POJIU PA3IMIHBIX OPTaHU3MOB B )KH3HU YEJIOBEKA; 3HAYCHUS OMOJIOTUIECKOTO pasHOOOpa3us
IUIsL COXpaHeHHs OMOC(ephl; MEXaHU3MOB HACIICICTBEHHOCTH ¥ M3MEHYHBOCTH, TIPOSIBIICHUS HACIICICTBEHHBIX
3a00JIeBaHUI y YelIOBEKa, BUI000Pa30BaHUS U TIPUCIIOCOOICHHOCTH;

* pa3InYCHUE Ha TaOJIMIIaX YacTeH M OPraHOMIOB KJIETKH, OPTAaHOB M CUCTEM OPT'aHOB YEIIOBEKa; Ha KHUBBIX
00BEeKTaxX U TaOIUIAX OPraHOB IIBETKOBOTO PACTEHUS, OPTAaHOB M CHCTEM OPT'aHOB )KHBOTHBIX, PACTEHUN pa3HBIX
OTJIEIIOB, KMBOTHBIX OT/EIILHBIX TUIIOB U KJIaCCOB; HanOOJIee paCIPOCTPAHEHHBIX PACTEHUH U JJOMAITHUX
KUBOTHBIX;, ChEIOOHBIX U STOBUTHIX IPHOOB; OMACHBIX JJIS YEJIOBEKA PACTEHUH U )KUBOTHBIX;

* CpaBHEHUE OMOJIOTHUYECKUX O0OBEKTOB M MPOIECCOB, YMEHHUE JICIATh BBIBOABI H YMO3AKIIIOYCHUS HA OCHOBE
CpaBHCHHS,

* BBISIBJICHUE U3MEHYMBOCTH OPTaHU3MOB; IIPUCIIOCOOJICHUI OPraHU3MOB K Cpe/ie OOMTaHUS; THIIOB
B3aMMOJICHCTBUS Pa3HBIX BUJIOB B 9KOCHCTEME; B3AUMOCBS3CH MEX /Ty OCOOCHHOCTSIMU CTPOCHHUS KIIETOK, TKAHEH,
OpraHOB, CUCTEM OPraHOB U MX (PYHKIUSIMHU;

* OBJIQJICHUE METOIaMH OMOJIOTUYECKON HAYKHU: HAOIIOJICHUE U ONMKMCAaHNE OUOIOTHYECKUX OOBEKTOB U MPOIIECCOB;
MOCTAHOBKA OMOJIOIMYECKUX KCIIEPUMEHTOB U O0BSICHEHUE UX PE3YJIbTaTOB.

2. B IEHHOCTHO-OpHEHTAIIMOHHON cdepe:

* 3HAHKE OCHOBHBIX ITPABWJI ITOBEJACHUS B IIPUPOJIC U OCHOB 3I0POBOTO 00pa3a KU3HU;

* aHAJIM3 U OLICHKA MTOCIIEACTBHIA JCATCIILHOCTH YEJIOBEKA B IIPUPOJIC, BIUSHUSA (PaKTOPOB PHCKa HA 3I0POBbE
yeJIoBeKa.

3. B cdhepe TpyaoBoii AeATEIBHOCTH:

* 3HaHUE U COOJI0/IeHNE TTpaBUII PabOTHI B KaOMHETE OMOJIOTHH;

* coOMI0IeHNE MPaBUI paObOTHI ¢ OMOJIOTHYECKUMH MTPUOOpPaMU U MHCTPYMEHTaMU (TpenapoBaibHbIe UTIIBL,
CKaJIbIICIH, JIYTTBI, MUKPOCKOITHI).

4. B cihepe hbu3HyecKoi AeATENLHOCTH:

* OCBOCHHE ITPHEMOB OKA3aHUS MIEPBOM TTOMOIIH ITPU OTPABJICHUH SOBUTHIMH IPHOAMU, PACTCHHUSIMH, YKycax
KUBOTHBIX, TPOCTYTHBIX 3a00JI€BaHUIX, 0’KOTaX, 0OMOPOKEHHSIX, TPAaBMaX, CIIACEHUHN yTOMAIOIIETO;
paIMoHaIBFHON OpTaHW3aIMK TPY/a U OT/IbIXa, BEIPAIIMBAHUS ¥ PA3MHOKCHUS KYJIBTYPHBIX PACTCHHUN 1
JOMAITHUX )KUBOTHBIX, yX0/1a 32 HUMU; MPOBEACHUS HAOIIOICHUH 32 COCTOSSHUEM COOCTBEHHOT'O OpraHU3Ma.
5. B acTeTnueckoi cdepe:

* OBJIaJICHHE YMEHHEM OIIEHUBATh C ICTETUYECKON TOUKH 3pEHUS O0BEKTHI )KUBOI MPUPO/IBL.

OCHOBHOE COAEP)KAHME YYEBHOI'O KYPCA

Buosnorusi. Beenenue B 0011y 0H0JI0THIO
9 knace
(68 uacos, 2 yaca B HeeJ10)

Beenenne (3 uaca)
buonorus Hayka o %uBoii npupoze. 3HaueHue OMOJIIOTUYECKUX 3HAHHUM B coBpeMeHHOi1 xu3Hu. [Ipodeccun,
CBsi3aHHBIE ¢ Ononorueit. Metozs! uccienoBanus 6uosnoruu. [lousarue «xku3Hb». COBpeMEeHHbIE HAYUYHbIE
MIPEACTABJIEHUS O CYIIHOCTH KN3HU. CBOMCTBA KUBOIO. Y POBHU OpraHU3alUH )KUBOW IPUPOJBI.
JHemoncmpayusu
[TopTpeTs! y4eHbIX, BHECHIMX 3HAUUTEIbHBIN BKJIaJ B pa3BUTHE OMOJIOIMUECKON HAYKH.
IlIpeomemnmnoie pezyiomamaol
Yuawuecs oondcnol 3namo:
— CBOMCTBA KHBOTO;
— METO/bl MCCIIEJOBAHUS OUOJIOTUHY;
— 3Ha4YeHHEe OMOJIOTUYECKUX 3HAHUI B COBPEMEHHOM KU3HU.
Yuawuecs oondrcnol umems npeocmagnenue:
— 0 OMOJIOTHH, KaK HayKe O KUBOH MPHUPO/IE;



— o npodeccusix, CBI3aHHBIX C OMOJIOTHEH;
— 00 ypOBHEBOI OpraHU3alUH KUBOU IPUPO/IBL.

Pa3znen 1. MoJiekysipusiii ypoBeHb (/0 uacos)

OO61as xapakTepucTUKa MOJIEKYJISIPHOTO YPOBHS OpraHu3anuu xKuBoro. CocTaB, CTpoeHUE U (PYHKIIUH
OpPraHMYECKUX BEIIECTB, BXOAIINX B COCTAB )KHBOTO: YTIICBOIbI, TUIHIbI, OCIKU, HYKJICHHOBBIE KUCIOTHI, AT® n
Jpyrue opraHnyecKkrue coequHeHus. buonornyeckue katanuzaropsl. Bupycsi.
Jemoncmpauusn

CxeMblI CTpOeHUsI MOJIEKYJT XUMHUECKUX COSIMHEHHM, OTHOCSIIMXCS K OCHOBHBIM I'pYIIIaM OPTaHUYeCKUX
BELIECTB.
Jlabopamopubsie u npaxmuveckue padoomot

Pacmierienue nepokcuaa Bogopoia GepMeHTOM KaTaia3on

Ilpeomemmnoie pe3yromameot:

Yuawuecs oonoicnul.

— 3HaTh COCTaB, CTPOCHUE U (PYHKIIMH OPraHUYECKHUX BEIIECTB, BXOISAIINX B COCTAB KUBOTO;

— UMETh NePBOHAYAIILHBIE CUCTEMATU3UPOBAHHBIE TIPEJICTABIICHUS O MOJICKYJIIPHOM YPOBHE OpraHU3aIliu
KHUBOT0, O BUPyCaX KaK HEKJIETOUHBIX (hOpMax >KU3HH;

— MOJIYYHThH ONBIT UCTIOIH30BAHUS METOOB OMOJIOTUYECKOW HAYKHU ¥ MPOBEICHUS HECIOKHBIX OMOJIOTHICCKUX
SKCIIEPUMEHTOB JJIsl U3Y4YEHHUS CBOICTB OPraHNYeCcKUX BeulecTB U (pyHKIUN (PepMEHTOB KaK OMOJIOTHYECKUX
KaTaJanu3aTopoB.

Paznen 2. Kiterounslii ypoBenb (/4 uacos)

OO01as xapakTepuCcTUKa KJIIETOUHOTO YPOBHSI OpraHu3aluu kxuBoro. Kietka — cTpykTypHas U GyHKIIMOHATbHAs
eANHUIA XKU3HU. MeTobl n3ydeHus kiaeTku. OCHOBHBIE TTOJIOKEHUS KJIETOUHON TEOpUU. X UMHUUECKHUI COCTaB
KJIETKH U €r0 NOCTOSAHCTBO. CTpoeHue kieTku. OyHKIUHA OPraHOuI0B KIETKU. [IpokaproThl, 3yKapuOTHI.
XpomocoMHbIl Habop KieTkr. OOMEH BEIEeCTB U NMPEBpaIICHUE YIHEPTUN — OCHOBA KU3HEEATETLHOCTH KIETKH.
DHepreTuveckii 0OMeH B KJIeTKe KIIeTKU. A3poOHOE 1 aHa’poOHOe AbIxaHue. Poct, pa3BuTHE U KU3HEHHBIN ITUKIT
kjeTok. OOuIre MOHATHS O AETICHUH KIETKH (MUTO3, MEH03). ABTOTPO(BI, FeTEpOTPOPHI.

Hemoncmpauusn

Mopens kinetku. MukpomnpenapaTsl MUTO3a B KJIETKaX KOPEIIKOB JIYKa; XpoMocoM. Mo ienu-aniiuKaIm,
WUTIOCTPUPYIOIIHE JeeHne KIeTok. Paciienienne nepokcuaa BoJopo/ia ¢ mOMOIIbI0 (PepMEHTOB, COIePIKALTUXCS
B JKUBBIX KJICTKaX.

Jlabopamopuvie u npakmuueckue padomut

PaccmarpuBanme KJI€TOK pPaCTeHHI M )KUBOTHBIX 10T MUKPOCKOIIOM.

IIpeomemnuie pezynomamot

Yuawuecs oonocnviznams:

— OCHOBHBIE€ METO/Ibl U3YUEHUS KIIETKH;

— OCOOEHHOCTH CTPOEHUS KJIETKH 3YKapUOT U MPOKAPHUOT;

— (QyHKIIMM OPTaHOUIOB KJIETKH,

— OCHOBHBIE TIOJIOKEHUS KJIIETOYHOU TEOPHH,

— XMMUYECKHI COCTaB KICTKH.

Yuawuecs 0ondicnvl umems npeocmasieHue.

— 0 KJIETOYHOM YPOBHE OpPraHU3allUU KUBOTO;

— 0 KJIETKE KaK CTPYKTYPHOU U (DYHKIIMOHAJILHOMN €IHMHUIIE )KU3HU;

— 00 oOMeHe BEIIECTB U MPEBPAIlEHUE YHEPTUU KaK OCHOBE JKU3HEIEATEIbHOCTH KIIETKH;

— 0 pOCTe, Pa3BUTHH U )KU3HEHHOM IIUKJIE KIIETOK;

— 00 0COOECHHOCTSIX MUTOTHYCCKOTO JICJICHUS KIIETKH.

Yuawuecs 0onsicnvl nonyuums onvim.

— HCIIOJIB30BAHMS METO/IOB OMOJIOTMYECKON HAYKH U TPOBEICHUS HECIOKHBIX OMOIOTHYECKHX IKCTICPUMEHTOB
JUISl U3YYEHHUS KJIETOK KMBBIX OPraHU3MOB.

Paznen 3. OpranusmeHHblii ypoBeHb (/3 uacos)
becnonoe u nonosoe pazMHoxeHHE opranu3MoB. [lonoBeie kieTku. Omnogorsopenue. MaauBunyansHoe



pa3BuTHe opranu3MoB. buorenernueckuii 3aKkoH. OCHOBHBIE 3aKOHOMEPHOCTH TEpEIayu HACIEICTBEHHOM
uHpopmanuu. ['eHeTnUecKas HeMPEPbIBHOCTD KU3HU. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH.

Hemoncmpayusn

Muxkpornpenaparsl SHIEKIETKH U CIIEPMATO30U/1a )KUBOTHBIX.

Jlabopamopuwsie u npaxmuveckue padoomot

BrisiBiieHre W3MEHYMBOCTH OpraHn3MoB. Ha mpumepe pactenuit u )UBOTHBIX obuTaromux B Kypckoit obnactu.

IIpeomemnvie pesynomamut

Yuawuecs oondicnol 3namo:

— CYUIHOCTHh OMOT€HETUYECKOT0 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH Iepe/laul HacleICTBEHHON HH(opMaruy;
— 3aKOHOMEPHOCTH U3MEHUYUBOCTH;

— OCHOBHBIE METO/Ibl CEJIEKLIUU PACTCHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB;
— O0COOCHHOCTH Pa3BUTHS MOJIOBBIX KJIETOK.

Yuawuecs oondcnvl umems npedcmasnenue:

— OpPraHW3MEHHOM YPOBHE OpraHH3aIMH KUBOTO;

— 0 Mero3e;

— 00 0COOEHHOCTAX MHANBUIYAJIbHOTO Pa3BUTHSI OPTaHU3MOB;

— 00 0c00eHHOCTX 6ECIoI0ro U MOJIOBOIO PA3MHOXKEHUS OPraHU3MOB;
— 00 OIUIOZOTBOPEHUH U €r0 OMOJIOTUYECKOM poJIu.

Tema 4. IlonyJisINMOHHO-BUI0BOI YPOBeHb (8 uacos)

Bupn, ero kpurepun. Ctpykrypa Buza. IIpoucxoxnenne Bunos. Pa3suTre 3BOJIIOLIMOHHBIX IPEACTABICHUN.
[Momynsitust — smeMeHTapHast eAMHULA dBoMonrU. bopb0a 3a cylecTBOBaHUE U €CTECTBEHHBIN 0TOOP. DKOIOTHS
KaK HayKa. DKoJIoTn4eckue (hakTOphl U YCIOBUS CPEJIbI.

OCHOBHBIE MOJOXKEHUS TEOPUH SBOIONMH. [IBUKYIIME CHUIIBI IBOJIIOLMN: HACIEICTBEHHOCTh, U3MEHYUBOCTb,
6opb0a 3a cylecTBOBaHUE, €CTeCTBEHHbIN 0TOOpP. [Ipucnoco6IeHHOCTh U €€ OTHOCUTEIbHOCTh. VICKycCTBEHHBIH
otoop. Cenekiusa. OOpa3zoBaHre BUIOB — MHKPOIBOJIONHS. MaKpOIBOIIOIHS.
Hemoncmpavyusn

I'epbapuu, KoyneKuu, MOAEIHU, MYJISDKA PACTEHUN U )KUBOTHBIX. JKHBBIE pacTeHUs U )KUBOTHBIE. [ epOapun u
KOJIJIEKIMH, WILTIOCTPUPYIOINE U3MEHYMBOCTh, HAC/IEACTBEHHOCTh, TPUCIIOCOOIEHHOCTD, PE3YJIbTaThl
HCKYCCTBEHHOI'O 0TOOpA.
Jlabopamopuvie u npaxmuueckue padomul

N3yuenne mopdonoruueckoro kputepus Buaa. Ha npumepe pactenuit 1 )kuBOTHBIX oouTaromux B Kypckoit
obacTH.

IKcKypcuu

[TpuurHBI MHOTOOOpa3us BUIOB B IPUPOJIE.

IlIpeomemmnuie pesynomamol

Yuawuecs oondxcuvl 3name:

— KPUTEPHUH BHUJIA U €T0 MOMYISIIUOHHYIO CTPYKTYPY;

— 9KOJIOTHYECKHE (PAKTOPBI U YCIOBUSI CPEJIBI;

— OCHOBHBIE MOJIOKEHUS Teopuu 3Bomonnu Y. JlapBuna;
— JIBYDKYIIUE CHITBI SBOJTIOIINH;

— IIyTU IOCTHKEHUS OMOJIOTHYECKOTo Iporpecca.
Yuawuecs oonoxcusl umems npeocmasnenue:

— 0 MOMYJIALMOHHO-BUIOBOM YPOBHE OpraHU3allU )KUBOTO;
— 0 BUJI€ U €0 CTPYKTYpE;

— O BJIMSIHUH SKOJOTHYECKUX YCIOBUN HA OPTaHU3MBIL;
— O IIPOUCXO0K/IEHUHU BUIOB;

— 0 Pa3BUTHH HBOJIOIHMOHHBIX MTPEICTABICHUA;

— O CUHTETUYECKOM TeOpUH IBOJIOLINU;

— O MOMYJISALUY KaK 3JIEMEHTAapPHON €IMHHUIIE SBOJIIOLINY;



— O MHUKPODBOJIIOLINH;

— 0 MEXaHM3Max BHJI000pa30BaHUs;

— 0 MaKpO3BOIIOLMH U €€ HaIlPaBICHUAX.

Yuawuecs oondrcnol nonyuums onvim:

— HCIOJIb30BAHUS METOI0B OMOJIOrMUECKOW HAyKH U NMPOBEJCHUS HECIOKHBIX OMOJIOIMYECKMX SKCIIEPUMEHTOB
111 U3y4SHHUSI MOP(OJIOTHIECKOTO KPUTEPHUS BUJIOB.

Paznen 5. DkocucreMublii ypoBeHb (6 uacos)

buonenos. Dxocucrema. buoreonenos. Bzaumocss3p nonyssinuii B Ouoreomnenose. Llenu nuranus. OoMmen
BEILIECTB, MTOTOK U MPEBpAIllEHUE SHEPTUH B OuoreolieHose. MckyccTBeHHbIE OMOIIEHO3bI. JKOJIOTUYECKas
CYKIIECCHS.
Jemoncmpauusn

Komneknuu, niumiocTpUpyOIIUe 3KOJIOTMYECKHEe B3aUMOCBSI3H B OMOreorneHo3ax. Moeln SKOCHCTEM.
®otorpadun sxocucreM Kypckoit obmacT.

IKcKypcuu

buoreorenos.

Ilpeomemmnwie pesyromamol

Yuawuecs donocnol sHameo:

— KPUTEPHUH BHUJIa U €T0 NMONYJISUOHHYIO CTPYKTYPY;

— 9KOJIOTHYeCKHe (PAaKTOPBI U YCIOBUS CPEJIbI;

— OCHOBHBIE IIOJIOKEHUS TeopuH dBoonnu Y. /lapBuHa;
— JBWXKYILUE CUJIbI 3BOJIIOLINY;

— MYTU JOCTHKEHHS OMOJIOTUYECKOTO IIporpecca.
Yuawuecs oonscnvl umems npeocmasnenue:

— 0 HOMYJIALIMOHHO-BUIOBOM YPOBHE OpPraHU3alliy KHUBOTO;
— 0 BUJIE U €r0 CTPYKTYPE;

— O BJIMSIHUM SKOJOTHYECKUX YCIOBUM HAa OPraHU3MBL;
— O IIPOMCXO0K/IEHUU BUIOB;

— 0 Pa3BUTHH 3BOJIIOIIMOHHBIX IPEICTaBICHUN;

— O CUHTETUYECKOU TEOpUH IBOJIIOLINN;

— O MONYJIALMY KaK 2JIEMEHTAPHOW €IMHHUIIE dBOIIOLINH;
— O MUKPO3BOJIIOLINY;

— 0 MeXaHH3Max BUJ000pa30BaHus;

— 0 MaKpOdBOJIIOLIMY U €€ HANIPaBJICHUSIX.

Yuawuecs oonxcuvt nonyuums onvim:

— UCMOJIb30BAHUS METO/IOB OMOJIOTMUECKOW HAYKU U MPOBEJICHUS HECIOKHBIX OMOJIOIMYECKHX KCIIEPUMEHTOB
IUIS U3y4eHHs] MOP(POJIOTUYECKOTO KPUTEPHSI BUJIOB.

Paznen 6.buocdepuniii ypoenb (10 uacos)

buocdepa u ee ctpykTypa, cBOICcTBa, 3aKOHOMEpHOCTH. KpyroBopoT BelecTB U 3HEpruu B 6nocdepe.
Dkosorudeckue Kpusucbl. OCHOBBI pallMOHAIBLHOTO MIPUPOAONOIB30BaHUS.

Bo3HUKHOBEHME U pa3BUTHE KU3HU. B3rsapl, runoressl U TEOPUM O MPOMCXO0KAEHUH KNU3HU. KpaTkas ucropus
pa3BUTHA OpraHUYecKoro Mupa. JlokasareabcTBa 3BOJIOLUN.

Hemoncmpavyusn

Monenu-anmnkanuu «buocdepa u yenoek». OKaMeHENOCTH, OTIIEYATKH, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX.
Jlabopamopnvie u npakmuyeckue padomaol

N3yueHne najaeoHTOIOTMYECKHUX JOKA3ATEIbCTB dBOIIOLHH.

IKcKypcuu

B kpaeBegueckuii My3el WM Ha T€OJIOTHIECKOE OOHAKEHHE.

DKCcKypcusi Ha MeJIOBbIe TOpbI B ¢. JlemuHoBka, ['mynikoBckoro paitona Kypckoii o6iactu.

Ilpeomemmnoie pe3ynomamet



Vuawuecs oonscnvl 3name:

— OCHOBHBIE TUIIOTE3bI BOSHUKHOBEHUS KHU3HU Ha 3eMIIe;

— 0COOCHHOCTH aHTPONIOTEHHOTO BO3/IeCTBIE Ha Ouochepy;

— OCHOBBI PALMOHAIBHOTO MPUPOJIOTIOIB30BAHMS;

— OCHOBHBIC 3TaIlbl Pa3BUTHUS )KU3HU Ha 3eMIIe.

Yuawuecs 0onxcnvl umems npedcmasnenue:

— 0 Ouoc(hepHOM ypOBHE OpraHU3aIuH KUBOTO;

— 0 cpeoodpa3zyroeit eI TeNbHOCTH OPraHU3MOB;

— 0 B3aMIMOCBSI3U )KHBOTO U HEXXUBOTO B Orochepe;

— 0 KpYroBOpOTE BemIecTB B Onocdepe;

— 00 »BorOITMN OMOChEPHI;

— 00 9KOJIOTMYECKUX KpU3UCaX;

— 0 pa3BUTHH MPEJCTABICHHUIA O TPOUCXOKICHUH JKU3HU i COBPEMEHHOM COCTOSIHHH TTPOOJIEMBI;

— 0 JIOKa3aTeIbCTBAX 3BOJIIOLINH;

— 0 3HAYCHHH OMOJIOTUYECKUX HAyK B PEIICHUH MTPOOJIEM PaIllHOHAIILHOTO MTPUPOIONIOIB30BAHMS, 3AIIUTHI

3JIOPOBBSI JTIO/ICH B YCIOBHSX OBICTPOTO U3MEHEHHUS IKOJIOTHUECKOTO Ka4eCTBA OKPYKAIOIIEH CPEJIbI.
Yuawuecs 0ondichvl demoncmpuposamu.

— 3HaHUE OCHOB DKOJIOTHYECKOW TPAMOTHOCTH — OILIEHUBAThH MTOCIIEICTBUS JICATEILHOCTH YEJIOBEKA B IPUPOJIE U

BIIMsIHHE ()aKTOPOB PHCKA Ha 3JI0POBbE YEIIOBEKA; BHIOMPATH 1EJIEBbIC U CMBICJIOBBIC YCTAHOBKU B CBOUX

JEWCTBUSX U TIOCTYIKAX MO OTHOIIEHHIO K )KUBOW MPUPOJIE, 30POBBI0 CBOEMY U OKPYKAIOIINX; OCO3HABATH

HEOOXOUMOCTH JICUCTBHI MO0 COXPaHESHUIO OMOPa3HO00pa3usl U PUPOIHBIX MECTOOOUTAHUH BHIIOB PACTCHUI U

KHUBOTHBIX.

Memanpeomemmnuwie pe3yibmamot.

Yuawuecs oondxcnvt ymems:

— ONpENeNATh MOHATHUS, POPMHUpPYEMbIE B IPOLIECCE U3YUCHUS TEMBI;

— KJ1accu(UIUPOBATh U CAMOCTOSITENILHO BEIOUPATh KPUTEPUU /TS KITAaCCH(PUKALINH;

— CaMOCTOSITENbHO (HPOPMYIUPOBATh MPOOIEMBI UCCIEOBAHMS U COCTABISATH MO3TANIHYIO CTPYKTYPY OYyIyIIEero
CaMOCTOSITEJILHOTO MCCIIE0BAHUS;

— TIpY BBINOJIHEHNH J1a00PAaTOPHBIX U MPAKTUYECKUX pabOT BBIOMPATH ONTUMaJIbHbIE CLIOCOOBI 1EHCTBUI B
paMKax IpeasIoKEHHBIX YCIOBUM M TpeOOBAHUHN U COOTHOCUTH CBOM JIEMCTBUS C MJIAHUPYEMBIMHU pE3yJIbTaTaMHu;
— ¢GOpMyIMpPOBATH BHIBO/IBI;

— yCTaHaBJIMBATh IPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY COOBITUAMU, SIBICHUSIMM;

— MPUMEHSATH MOJIENIN U CXEMBI JUIsl pelIeHUs yueOHBIX U T03HABATENbHBIX 3a/1a4;

— BJIAZIETh IPUEMAMH CMBICIIOBOT'O UTEHHS, COCTABIISITh TE3HUCHI U IUIAH-KOHCIIEKTHI 10 PE3yIbTaTaM YTCHMUS;
— OpraHU30BbIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO ACSITEILHOCTD C YUUTEIIEM U CBEPCTHUKAMU;

— UCNOJIb30BATh HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUHU MPH MOATOTOBKE COOOIIEHUH,
MYJIbTUMEANNHBIX ITPE3EHTALINN;

— JIEMOHCTPUPOBATh IKOJOTUYECKOE MBIIIJIEHUE U IPUMEHSTH €r0 B IOBCEHEBHOM JKHU3HH.

JIuunocmmuvie pezynomamaol 00yuenus
Yuawuecs oonocnor.

— UCHBITHIBATh YyBCTBO FOPAOCTH 32 POCCHICKYIO OMOJIOTHYECKYIO HAYKY;

— OCO3HaBaTh, KaKHe TOCIEJCTBHS JIsi OKPYXKAIOMIEH Cpeabl MOXKET MMETh pa3pylIHTENbHAs IesITeIbHOCTD
YeJIOBEKA U MPOSIBIISATH TOTOBHOCTh K CAMOCTOSITEIILHBIM ITOCTYIKAM U AEUCTBUAM Ha 6Jaro mpupoisl;

— YMETb PEaIN30BBIBATh TEOPETUIECKUE ITO3HAHKS B TIOBCETHEBHOM KHU3HHU;

— MOHMMATh 3HaYCHHE 00YUEeHHUS JJIsl TIOBCEAHEBHOM KHU3HU U OCO3HAHHOTO BbIOOpa npodeccuu;

— IPU3HABATH NPABO KaXKI0TO HA COOCTBEHHOE MHEHHUE;

— YMETh OTCTauBaTh CBOIO TOUKY 3pEHHUS;

— KPUTHUYHO OTHOCHUTHCS K CBOUM ITOCTYIKaM, HECTH OTBETCTBEHHOCTb 33 MX ITOCIIEICTBHUSI.

Peseps Bpemenu — 1 yac



KanennapHo-TtemaTnyeckoe IJiaHHPOBaHNe

Ha 2022 /2023 _ y4eOHblii roa

IMpeamer BuoJiorns
Knace___ 9
YMK « buonornsaBeenenue B 00uyio 0uoaorui. 9 kinace» B.B.[laceunnk
Ne Hdara Tun ean OcHoOBHbIE Bun yueOHou IInanupyemble pe3yJibTaThl 00y4YeHUsI OdbopynoBanue | J1/3
eATeJbHOCTH
Tema ypoxa ypoka BOHPOCHI A Ipeamernbie Meranpeamernbie | JIMUHOCTHBIE
cojiep KaHus
Beenenne - 3 yaca
buonorus — buonorus — OnpenensitoT MOHATHS, J1aBaTh OIpEIEIICHUE P: ymenue [To3naBaTenb-
HayKa o HayKa O XUBOU (dbopmupyemble B X0/11e TEpMUHAM,; ONPEIEIATD LEIb HBI HHTEPEC K
JKUBOM IpUpOJIE. U3yYEHUS TEMBbL: [ICpCUHUCILITE UAPCTBA | yhoka 1 cTaBUTH €CTECTBEHHbIM
KHUBOH IPUPOIBI;
pUpoJIe 3HaueHne «Onosorusy, 3a7a4d, HaykaM. [lo-
6 muddepeHInpoBaHHbIC 6
MOJIOTHUECKUX «MHUKOJIOTHUS, v wnTerpupoBanmpre | NEOOXOMUMBIE Ul | HUMAHHE MHO
3HaHUH B «Opuonorusy, Guonoriyeckue Hayky;| €€ AOCTHKCHHS. rooOpasus u
COBPEMEHHOU «QJTBT OJIOTHS», ypoBHM opranusanuu | Il: ymeHue €/INHCTBA XUBOH
JKU3HU. «1aneob0TaHNKaY, KHBOI MaTepun pa60TaT]J c Ipupoabl HA
ITpodeccun, «TEHETUKAY, XapaKTepu3oBaTh pa3Iu4HBIMU OCHOBaHUU
CBSA3aHHbIE C «bunopuznka, YpOB-HI OPTaHM3ALNH | oroyypkamu 3HAHUH O IIpU-
N KHM3HU:
Ouosorueit «OMOXUMHUSAY, N uHbopmauu, 3HaKaX XKHUBOT'O
5 MOJIEKYJISIPHBIH,
«paznoOHOIOTH, KIIETOUHBIH, OTJENATH IJIABHOE
«KOCMHYECKast OMOJIOTHS. | opraHH3MeHHbI, OT BTOPO-
XapaxkTepH3yroT TIOMYJIALMOHHO- CTENEHHOTO.
OMOJIOTHIO KaK HAyKy O BHJIOBOH, YMmenue cTpyk-
JKHUBOH MPUPOJIE. IKOCHUCTEMHBIM, TYpUpOBaTh
6rocepHsbIil.

PackpsiBaroT 3HauCHHE
OMOJIOTUYECKHX 3HAHUH B
COBPEMEHHOM KU3HU.
IIpuBonar npumepsl
npodeccuii, CBI3aHHBIX C
Onosoruei.

Becenytor ¢
OKPYKaIOIIHUMHU
(poICTBCHHUKAMH,
3HAKOMBIMH,
CBEpPCTHHUKAMH) O

yueOHbIif MaTe-
pua, 1aBathb
OIIpeIeNICHUS
TIOHSITHSM,
CaMOCTOSTEIIBHO
COCTaBJIATh
KOHCIIEKT ypOKa B
TETPaJIH.

K: ymenune
BOCIIPUHUMATh
nH}opManuio Ha




podeccHsix, CBSI3aHHbBIX C CITyX.
Ouosoruei.
[oToBsT Npe3eHTanny 0
npodeccusix, CBSI3aHHBIX C
OuoJIOTHEH, NCTIONB3YS
KOMIBIOTEPHEIC
TEXHOJIOTHHI
MeTtobl [onsarue o Hayke. | OmpenensroT MOHATHS, Ha3bIBaTh METObI P: ymenue Yuurbces
HCCIICTOBAHUSA Metonst (bopmMupyeMbIe B X01Ie H3yUCHUS KUBOU OTIPENIeNIATH 1IeTTh HCTIOJIB30BaTh
B Onosoruu Hay4HOTO U3Y4YCHUS TEMBI: KHayKa», | MPUPOJBI paborsl, CBOU B3TJISA/IBI
MO3HaHUS. JTanbl | «HAYYHOE MCCIIEIOBaHUE», | XapaKTEepHU30BaTh TUIAHUPOBATh Ha MUp JUIs
Hay4YHOI'O ((Hay‘-leIﬁ METO, METOAbI JTaIlbl €€ BbI- 00BICHEHUS
ucciaeaoBaHuA ((Hay‘-leIﬁ (I)aKT)), HUCCIICA0OBAHUA B IIOJIHCHUS U Ppa3JIMIHbIX
«HAOII0IEHUEY, OHOJIOTHH: OLICHHUBATH 110~ cUTyaunu,
«OKCIICPUMEHT, HaOJro/IeHUE, Jy9ICHHBIC pemeHus
«TUIOTE3a, «3aK0HY, 9KCIIEPUMEHT, pe3yIbTATHL BO3HHUKAFOIIINX
(TEOPHSI». CpaBHEHHE, I1: ymenue mpobieM u
XapaKTepu3ylOT OCHOBHBIC | OIMCAaHWE, paboTats ¢ W3BIICUCHUS
METOJIbl HAYIHOTO HUCTOPUICCKHUN Pa3THIHBIMHU JKU3HCHHBIX
TIO3HaHUsA, 3TaIlbl METOA, OCHOBHBIC HCTOYHUKaAMH YPOKOB
Hay4YHOI'0 MCCJIEJ0BaHMUS. JTaInbl HAYYHOT'O uHbopmauu,
CamocTosTeNbHO UCCJIEIOBaHMSI. OCYIIECTBIISITh
GbopMyIHPYIOT TIPOOIEMBI CMBICIIOBOE
UCCIIeZIOBAHUSI. YTEeHHE, OTJEIATh
CoCTaBJISIFOT MOATAITHYIO TJIABHOE OT
CTPYKTYpY OyIyIIero BTOPOCTEIICHHOTO,
CaMOCTOSTEITFHOTO OTIpeNIeNATh
HCCIICIOBAHUS KPUTEPHH IJIs
XapaKTePUCTHKH
MPUPOIHBIX
00BEKTOB
K: ymenue
BOCIIpUHUMATh WUH-
(dhopmammio Ha
cIIyX, paboTath B
cocTaBe
TBOPYECKHX TPYIII
CyIIHoCTh CymHocTh OnpenensiroT MOHATHS, Ha3bIBaTh OOIIIHE P: ymenune Oco3HaBaTh
KI3HA U TIOHATHS (dopmMupyeMbIe B X011€ MIpHU3HAKH (CBOICTBA) | ONpERETATh Ieb CBOM MHTEPECHI,
CBOMCTBA <OKU3HBY. W3YYCHUS TEMBIL: <OKU3HBbY», | )KHBOTO OpPTaHW3Ma paboTEI, HaXOIUTh U




AKHBOTO CaoiicTBa «OKU3HEHHBIE CBOWUCTBAY, XapaKTepU30BaTh IIaHUPOBATh U3y4aTh B
JKMBOTO. YPOBHH | «OHMOJIOTHYECKHUE CBOMCTBA JKUBOTO JTalbl € Bbl- yueOHHMKax
OpraHu3aIuu CHCTEMBI», «0OMEH opranusMa (Ha MIOJTHEHHUS U MaTepuan (13
JKUBOU MPUPOABI | BEILECTBY, KIIPOIECCHI KOHKPETHBIX OLIEHUBATH MO- MaKkCUMyMa),
OMOCHHTE3a U pacraiay, IpHUMeEpax); JydEeHHBIE UMEOIU i
«Pa3APaKUMOCTBY, TIPOBOTUTH pe3yIabTaTHI OTHOIICHHE K
«Pa3MHOXCECHHEY, cpaBHeHMe xkuBoit u | II: CBOUM
«HACJIEZICTBEHHOCTDY, HE)XUBOW MaTepHH, Ywmenne, HHTEpecaM.
«U3MEHYHBOCTHY, CpaBHUBATb,
«pa3BUTHEY», KYPOBHHI KIIaCCH(UITPOBAT
OpraHU3aIIH KUBOTO. b ¥ 00001aTh
JlaroT xapakTepucTuky MOHATHUSA
OCHOBHBIX CBOHCTB ;KOMMyHHUKaTUBHBI
>KMBOTO. e YV
OOBSICHSIFOT IPUYUHBI OT1crauBath CBOIO
3aTpyAHEHUH, CBI3aHHBIX C TOYKY 3pEHUS,
OTIpeIeICHUEeM TTOHSATHS MIPUBOJIUTH
<OKU3HBY. apTyMEHTEI,
[IpuBogsT mpUMeEpHI TTOITBEPKAAS FX
OHMOIIOTHIECKUX CUCTEM (akramu.
pa3HOTO yPOBHS Y4uTCS KPUTHIHO
OpraHU3aIHH. OTHOCHUTBCS K
CpaBHHBAIOT CBOMCTBA, CBOEMY MHEHHIO, C
HPOSIBIISIONIHECS Y JIOCTOWHCTBOM
00BEKTOB KUBOH U IIpU3HABaTh
HEXHBOH MIPUPOIBI OmMUO0YHOCTh
CBOETO MHEHUS
(eciii OHO TaKOBO)
U KOPPEKTUPOBATh
ero
Bxoanoi
KOHTPOJIb
MoaekyasipHblii ypoBeHb - 10 yacos
MoutekynsipHbI Oo6mas OnpenenstoT NOHATHS, JlaBaTh OINpejeseHue |P: yMEHUE ONIPENEIITh  [Y UUThCS [Tpe3enTarus
11 ypOBEHb: XapaKTepUCTHKA (dopMupyemsbIe B X071€ TEpMHHAM; lietb paboTHL, MCIIONIE30BATh CBOMIKY POBHH
o0mas MOJIEKYJIIPHOTO M3yYEHHS TEMBL: IEPEYUCIIATD [IAHHPOBATD STAIILI CC B3TIIABI Ha MUp - (OpraHU3alliti
XapaKTepUCTH YpOBHSI «OpraHnYecKue SJIEMEHTHI, [PRITIOJHCHIIA 1 UL OGBACHEHMS  pKUBOH NIPHPO/IBI
OLICHIBATH ITOJTy4CHHBIGPA3TMIHBIX
Ka OpraHu3aIuu BEILIECTBAY, «OCIKN», npeo0asaronme B De3yIBTATEL Crryauii, pemern
JKUBOTO. «HYKJIEUHOBBIE KUCIOTBI», | COCTaBE KUBBIX IT: ymetvie PAGOTATh C [BO3HHKAIOIIHX
Opraanyeckue «YTIICBOIBD, <OKUPBI OpPTraHU3MOB, UX pa3THIHBIMH mpobaeM 1

IM3BJICYHCHUA




BEIlleCTBA: OCNKH, | (JIMIHIBI)», CBOMCTBA Y 3HAYEHUE MCTOYHUKAMH PKM3HEHHBIX YPOKOE
HYKJIEHHOBBIE «OHOTIONIUMEDEIY, XapakTepu3oBaTh H(OpMALIHI, YauTbest
KHCJIOTHI, «MOHOMEPBI». 0COBEHHOCTH CCYLICCTBIATE fipu3HaBaTh
CMBICJIOBOE yrenpe. [POTUBOPEUYHBOCTh
YTJIEBOMBL, XKUPBEl | XapaKTepU3yroT CTPOEHUS TIOITUMEPOB ’
(yunuen) MOJIEKYJISIPHBIA yPOBEHb U BXOJAIINX B UX OTACIATE [IABHOC OT 1 HE3ABEPLICHHOCTY
’ BTOPOCTEIICHHOTO, CBOMX B3TJIA/IOB Ha
brononumepsr. OpraHU3al1H KHUBOTO. €OCTaB MOHOMEPOB; oTpenenATH MUD, BO3MOXKHOCTD
MoHomeps! OmnnceIBarOT 0COOEHHOCTH KPUTEPUH IS MX M3MEHEHUs
CTPOCHHUS OPraHNICCKUX XapaKTepUCTUKU
BELIECTB KaK PUPOIAHBIX
OHMOTIOIMEPOB. 06BbeKTOB
OOBACHSIOT IPUIHHEI
N K:-ymenue
H3y4YeHHs CBOMCTB
BOCTIPMHUMATH MH-
OpPraHNUYECKUX BEIECTB (bopMmaIIo Ha CTyX,
HMEHHO B COCTaBe KJIETKH; paBOTATb B COCTABE
pa3HooOpa3us CBOMCTB TBOPYECKUX IPYIIL.
OHOTIOIMMEPOB, BXOISIINX
B COCTaB JKUBBIX
OpraHU3MOB.
AHaIU3UPYIOT TEKCT
y4eOHHKa C TIENbI0
CaMOCTOATEIFHOTO
BBISIBIICHUSA
OHMOJIOTHYECKUX
3aKOHOMEPHOCTEMN
VYrneBoast YrineBoasl. OmnpenenstoT NOHATHS, JlaBaTh OIIPENCICHUE | . OcCo3HaloT 1 IIpesenTanmsa«
YFHCBO,I[LI, WA (bopMpreMLIe B X0J¢€ TCPMUHAM; PyNH][/E OCMBICJIMBAKOT yI‘HeBOI[I;I))
caxapujbl. W3ydeHHS TEMbI: MEePeYHCTIATh OpraHU30BaTh nHPOPMALIHIO O
BEIIIECTBA, BXOJSIINE | BBITOIHEHHE XapaKTepHbBIX
MoHocaxapunsl. «yTIEBOBI, WK .
B COCTaB YTJICBOJIOB; | 3aIaHUN yUHTEIs. 0COOEHHOCTSIX
Hucaxaput. Ccaxapuib, OCHOBHBIE (DyHKIIMM | Pa3BuTHE HABBIKOB YTILIEBOJIOB
Homacaxapubt «MOHOCAXapubL», YIIEBOIOB; TPYIIIBI | CAMOOLICHKH H Ca- Peduekcupyror,
«ucaxapuasly», yIJI€BOAOB MOaHaIH3a OLICHUBAIOT
«TIOJTUCAXapUIBD», XapaKTepU30BaTh I-ymenue naBarb pe3yIbTaThl
«prGo3ay, 0COOEHHOCTH Onpe/eneHNs JIeSITETIbHOCTH
«IE30KCHPH603ay, CTPOEHUS YIIIEBOJOB, | MOHSITHUSM,
OCHOBHbIE (DYHKIIUHM | KJIAacCU(PUIUPO-
«TITI0K03a», «(PPYKTO3a»,
YIJIEBOJIOB BaTh OOBEKTHI,
«TaJlaKkTo3a», «caxapo3a, (IPUBOIHTH OmpeIeNsITh
«ManbTO3a, «JIaKT03a», pUMepHI). KPUTEPHH JUTS
«Kpaxma», «IJIMKOIeH», OOBSACHATD Knaccudukammm
«XUTHHY. ITPUHAJIEKHOCTD 00BEKTOB.
XapakTepu3yloT COCTAB H yIJIE€BOAOB K K:ymenue cinyiats u
HOMOJIEKYJIaM @BaTh BOIPOCHI
CTPOEHHUE MOJIEKYII Gromonexy a5 Orpoc




yIJIE€BOAOB. YUUTENIO ¥ OJTHO-
VYcTaHaBIMBAIOT KJ1aCCHHKaM
MIPUYNHHO-CJIEICTBEHHBIE
CBSI3U MEXAY XUMHUECKUM
CTPOEHHEM, CBOMCTBAMU U
(YHKIMAMH yIIIEBOJOB Ha
OCHOBE aHaJIN3a PUCYHKOB
1 TEKCTOB B yUeOHUKE.
[IpuBonar npumepsl
YTJIEBOJIOB, BXOJSIINX B
COCTaB OPraHU3MOB, MECTa
HX JOKaIU3aluu U
OMOJIOrMYECKYIO POJTh
Jlunuast Jlumuaer. XKupsr. OmnpenemstoT NOHATHS, JlaBaTh OIIPENIEICHUE OcCo3HaloT 1 IIpesenTanus«
rOpMOHBI. q)OpMI/IpyeMLIC B XOJI€ TCPMUHAM; Pylvﬂ{[/le OCMBICIIUBAIOT JIumu e
DyHKIIH W3ydeHHS TEMbI: MEePEeYUCTIATh OpraHU30BaTh nndopmanuio o
BEIIIeCTBA, BXOSIINE BBITIOJTHEHHUE XapaKTepHbIX
JIMITHIOB: TATTUIBI», «OKUPBI», .
B COCTaB MOJICKYJIBI 3a[[aHU{ YUuTeNs. | OCOOCHHOCTSIX
HepretirccKai, «COPMOHEL», OonpIIMHCTBA PazBuTHe HAaBBIKOB | JIMITH/IOB
samacaromas, «HepreTuieckas QYHKUMA | yymynos. Haseisats | camooueHkn uca- | Peduexcupyior,
3amuTHasd, JTAMAA0BY, «3aracaromas (I)YHKI_[I/II/I JIUITUI0B MOaHajIu13a. OILICHUBAXOT
CTpOMTEIIbHAS, (bYHKIUMS JTMIHIOBY, XapaKTepU30BaTh IT'ymeHue 1aBath Pe3yIBTATHI
peryisTopHas «3amuTHAs QyHKIMs 0COOEHHOCTH OIIpEIENICHHS JIeSITEIIbHOCTH
JTHIHJIOBY, (CTPOMTEbHAS CTPOCHUS JINTIHJIOB, HOHATHUSAM,
uX (QyHKIHN. KJIaccupuIupo-
(bYHKUMS JTMIHIOBY,
BaTh OOBEKTEHI,
«perynsTopHas QyHKIus OTpEesTh
JIUIIUIOBY. KPHUTEpHH JUISL
JaroT xapakTepucTuKy KJ1accuUKaIiu
COCTaBa M CTPOCHUS 00BEKTOB
MOJIEKYJT JINTTHIOB. K:ymenne citymiath 1
YcTaHaBIMBAIOT 3allaBath BOMPOCHI
YUMTEITO U OTHO-
MIPUYHHHO-CJIEICTBCHHBIE
KJIACCHUKAM

CBA3U MEXKIAY XUMUYECKUM
CTPOECHHEM, CBOMCTBAMU U
(yHKIHSAMH YTIICBOJOB Ha
OCHOBE aHaJIM3a PUCYHKOB
1 TEKCTOB B yueOHHKE.
[puBonsT npuMeps
JIUTH]IOB, BXOSIIUX B
COCTaB OpPraHU3MOB, MECTa
WX JOKAIH3aINHN H
OHMOJIOTUYECKYIO POJIb.




OO0cyxIarT B Kiacce
po0JIeMBbl HAKOTIICHHS
KHPOB OpPraHU3MaMH B
LEJSIX YCTaHOBJICHUS
TIPUYNHHO-CIIEACTBEHHBIX
CBA3€M B pupoze

CoctaB u CocraB u OmnpenessroT MOHATHS, Ha3bIBaTh MOHOMED P:yverre OCMBICITHBAIOT Tabmmma
cTpoeHue cTpoenue GenkoB. | GopMHEpyeMbIe B XOTIe OeITKOBON MOJIEKYIIBI OpraHu30BaTh TEMY YpOKa «bemxny
OENKOB Benku, win U3yUEHHUS TeMbL: «OeKH, u €ro BBILIOJHCHNC OcosHaror 1 Mozens Genka
MPOTCUHBI. WM TPOTEUHBI», «IIPOCTHIC COCTARTIIONHE, SAIAHHH yHHTCIA. OCMBICTHBAIOT
YPOBHHU OpraHu3aiy | Pa3BuTHC HABBIKOB | WH(OPMAIHUIO O
IpoctEie 1 U CIIOKHBIE GenKi, 0CITKOBOM MOJICKYJIBI, | CaMOOIICHKH U ca- XapaKTepPHBIX
CIOXKHBIC GENKH. | «AMHHOKHCIIOTED, XapakTepH30BaTh MOAHaJIH3a. 0COOEHHOCTAX
AMMWHOKHUCIIOTEI. CIIOJIMIICIITU I, 0COOEHHOCTHU ]Z'yMeH[/Ie JIaBaTh OENIKOB
[MomunenTua. «TIEepBUYHAS CTPYKTYpa CTPOCHHUS MOHOMEPA OIIpE/ICTICHHS
[epBrunas, OETKOBY, «BTOPHYIHAS Oeka 1 OenKoBOM IIOHATHAM,
BTOpHIHAS, CTPYKTYpa GemkoBy, MOJICKYJIBI B LIEJIOM; KJaccupuIupo-
T ——— «TpeTHuHas CTpYKTYpa OOBSICHATH TIPOLIECC BaTh OOBEKTHI,
obpa3zoBaHus OMPEIETIATh
YEeTBEPTHYHAS OCJKOBY, «U4ETBEPTUUHAS T — KpHTEPHI LT
CTPYKTYPBI CTPYKTYpa OEIIKOBY. npoIecc KJaccupuKaImu
0enKoB. XapakTepu3ylT COCTaB U o0pa3zoBaHus OCIKOB OOBEKTOB.
Jenarypartus CTPOCHHUE MOJICKYIT Pa3sIMYHBIX YPOBHEH
Genka 6eJIKOB, IPUYHHBI OpraHusanum. K-ymenue ciymats 1
BO3MOYKHOT'O HAPYIIICHHUS 3a/iaBath BOLPOCEH
N YUHTEITIO U OJTHO-
TPUPOIHON CTPYKTYPHI IACCHIKAM
(meHaryparnum) OeiKoB.
[puBOASIT IPHUMEPHI
JICHaTypaIuu OeKoB
DyHKIMU OyHKIIUN OENKOB: | YCTaHABIUBAIOT HIEPEUUCIISATD P: ymenue OCMBICTHBAIOT Tabmmma
OenKoB CTpOHUTEIIBHAS, MIPUYHHHO-CJICJICTBCHHBIE | (DYHKIUHU OCIKOB B OpraHU30BaTh TEMy ypoKa «bemnkn»
JBUTaTeJIbHAs, CBA3M MEXY XUMHYECKUM | OpraHu3Me BBITIOJIHEHHE OCO3HaIoT U Mozens Geska
TPaHCIOPTHAS, CTPOCHHUEM, CBOWCTBAMH U | XapaKTepHU30BaTh 3alaHU{d YYUTEs. | OCMBICIHBAIOT
3alUTHAs, ¢yHKIHIAMU OEIIKOB Ha 0COOEHHOCTH PasButue HaBBIKOB | HH(OPMAIHIO O
perynsaTopHasi, OCHOBEC aHAJIN3a PUCYHKOB | CTPOCHHS MOHOMEpa | CaMOOIICHKH W Ca- | XapaKTePHBIX
CUTHAJbHAS, U TEKCTOB B Y4eOHUKE. Oenka u OeIKOBOM MOaHaJIn3a. 0COOEHHOCTAX
sHepreruieckas, | [IpuBOASAT mpuMepsl MOJICKYJIbI B LIEJIOM; I1: ymenue naBatb | OenkoB
KaTaJuTHYeCKast 0€JIKOB, BXOJSIINX B OOBSCHSTH MPOLIECC OIpeeeHus
COCTaB OPraHu3MOB, MECT | 0Opa3oBaHMs TIOHSITHSM,

uX JJOKaJIM3aluu 1

METITHAHON CBSI3H,

KJIaCCU(UITUPO-




OMOJIOTNYECKON posH

nporecc
00pa3oBaHust OEIKOB
Pas3UYHBIX YPOBHEMH
OpraHU3aIiH.

BaTh OOBEKTHI,
OIpENeNATh
KPUTEPHH JJIs1
KIaccuGUKaIuu
00BEKTOB.

K: ymenue
CITyHIaTh U
3aJ]aBaTh BOTIPOCHI
YUYHUTEINI0 ¥ OJIHO-
KJIACCHUKaM

Hyxneunossle
KHCJIOTBI

Hyxneunossle
KHCIIOTHI.
Je30okcuprbOoHyK
JICNHOBAs
KHCIIOTA, WIIH
JHK.
PubonyknenHoa
s KHCJIOTA, WU
PHK. A3otuctsie
OCHOBAHHSA:
aJIeHUH, TYaHUH,
IIUTO3WH, THMHUH,
ypanuI.
Kommiemenrapao
CTb.
TpancnoptHas
PHK (TPHK).
Pu6ocomuas PHK
(pPHK).
Nudpopmanmonna
s PHK (uPHK).
Hyxneorun.
JIBoliHas criupanb

OnpenensitoT MOHITHS,
(dbopmMupyeMbIe B X01Ie
H3YYCHUS TEMBI:
HYKJIEWHOBAsI KUCIIOTay,
«Ie30KCHPHOOHYKICHHOBA
s xucnora, wim JTHK»,
«pUOOHYKJIEHHOBAS
kuciota, wim PHK»,
«a30THCThIE OCHOBAHHUSY,
«aJICHUH», «TYaHUH»,
«IUTO3UHY», KTUMHUHY,
«ypau»,
«KOMILTIEMEHTAPHOCTBY,
«rpa”cnoptHast PHK
(TPHK)», «pubdocomuas
PHK (pPHK)»,
«uHpopmarmonHas PHK
(mPHK)», «ayxmneornny,
«aBoitHas cnupais JHK».
JlaroT XxapakTepucTUKy
COCTaBa U CTPOCHUS
MOJIEKYJT HYKJIEMHOBBIX
KHUCJIOT. Y CTaHaBIIMBAIOT
MIPUYHHHO-CJIC/ICTBCHHBIC
CBSI3H MEXKIY XUMHYECKUM
CTpPOEHHEM, CBOICTBAMU U
(YHKIHASAMU HYKIEHHOBBIX
KHCJIOT Ha OCHOBE aHallu3a

JlaBaTh OTIpeJIeIICHUE
TEepMHHaM.
IlepeuncnsTe TUIIBI
HYKJIEHHOBBIX
KUCIIOT; pyHKINU
JHK n PHK; Tamsr
PHK. HasriBatb
COCTABIIIONIHE
moHomepoB JJHK u
PHK
XapaKTepu30BaTh
0COOEHHOCTH
CTPOCHUS
HYKJIEHHOBBIX
kucnot ({HK, PHK),
00BSACHATH IPUHIIUTT
KOMILIEMEHTapHOCTH
; yrkmm JTHK n
PHK (paznuynbix
tunoB PHK);

P: onpenenstor
1ens padbotst /7
OCYLIECTBIISIOT
TIOUCK U 0TOOp
HEo0X0JUMOI
“HpOpMALIN

K: 3agarot
BOTIPOCHI,
BEIPaKAIOT CBOU
MBICTIH

Oco3Hanue
€JIMHCTBA YKUBOH
MPUPOBI Ha
OCHOBE 3HaHHM O
HYKJIEMHOBBIX
KHCJIOTax

IIpe3enTanus
«JJHK u PHK».




PHCYHKOB U TEKCTOB B
yueOHHKe.

[puBoasT prMeEpEI
HYKJICHHOBBIX KUCIIOT,
BXOJISIIIIMX B COCTaB
OPTaHU3MOB, MECT UX
JIOKaJIN3aIud 1
OHMOJIOTHIECKOH POIIH.
CocTaBmsroT IIaH
nmaparpaga yaeOHuKa.
Pemator 6uonornueckue
3a1a4u (Ha
MaTeMaTU4ECKUM pacuer;
Ha MPUMEHCHUC MPpUHIUIIA
KOMIUIEMEHTapHOCTH)

ATO u
Apyrue
OpraHU4CCKucC
COCANHCHHUA
KIICTKHU

AneHo3uHTpHUPOC
tdat (ATD).
AnenosuHnugoc
(ar (AJID).
AneHO3UHMOHO()
octar (AMD).
Makpospruuecka
s CBSI3b.
Burtamunsl
JKUPOPACTBOPHUMBI
en
BOJIOPACTBOPHUMBI
e

OrnpeensioT MoHATHS,
(bopMupyemble B X071
W3yYCHHUS TEMBI:
«ajgeHo3uHTpudocdar
(ATD)»,
«anenosunaudocdar
(ALD)»,
«angeHo3naMoHodocdar
(AMD)»,
«MaKpO3prudecKas CBs3b,
«OKUPOPACTBOPHMBIC
BUTaMHHBI»,
«BOJIOPACTBOPUMBIC
BUTaMHUHBI».
XapakTepu3yroT COCTaB U
cTpoenue MosieKynsl ATO.
IIpuBonaT npumepsl
BUTaMHUHOB, BXOJSIINX B
COCTaB OPTraHU3MOB, U X
OMOJIOTMYECKON POJIH.
[oToBsT BBICTYIIIEHUE C
COOOIIEHNEM O POJIH
BUTAMHHOB B
(YHKIIMOHUPOBaHUHU
opraHm3Ma 4ejoBeka (B
TOM YHCIIE C

JIaBaTh
oTIpe/ieTIeHHe
TEPMHHAM.
Ilepeuncnars
COCTaBIISIONIHE
Hykieoruna ATO
(Alld, AMD);
Pa3IUYHBIC TPYIIITbI
BUTAaMUHOB
XapaKTepPU30BaTh
0COOEHHOCTH
CTpoe-

HUS MOJIEKYJIBI
ATO (AAD,
AM®); ee
CBOICTBa U
GyHKIMH
(0OBSICHATD POJIH
MaKpO3PTHYECKOM
CBSI3H).

P:
KOPPEKTUPYIOT
CBOU 3HAHUS

1I: ananu3upyoT
[IOJIyYECHHBIE
3HAHUS,
BBIJIETISIIOT
TJIaBHOE,
BTOPOCTETIEHHOE
P: onenusaror
cOOCTBEHHBIE
pe3yabTaThl

K: BbIpaxxaroT B
OTBETax CBOU
MBICITH

Pednexcupyro
T, OLICHUBAIOT
pe3yIbTaThl

JESTETBHOCTH




UCIIOJIb30BAaHHEM
KOMITBIOTEPHBIX
TEXHOJIOTHIN).
OOcCyXIarT pe3yJIbTaThl
paboTsl ¢

OJIHOKJIACCHUKAMH
buonoruueckue TlonsiTue o OmnpenessroT MOHATHS IaBaThb P: Oco3HaT " Tabnuna
KaTaau3aTopbl KaTaJIn3aTopax. (dopMupyemsbIe B X011e OIpEICIICHUE KOPPEKTUPYIOT ocMbICIUBAOT | «benkuy,
Buosnornaeckue U3YYEHHS TEMBIL: TEPMUHAM. CBOM 3HAHUSA nH(pOpPMAITUHU O | TIPOOUPKH,
KaTaJIM3aTOPEL. «KaTaIn3aTopy, Ilepeuncnars K: B3auMOOILIeHKa | XapaKTepHBIX | MEPOKCH]
CDepMeHT, «(l)epMeHT»’ «KO(l)epMeHT», q)aKTOpI)I, 1I: AHAJIM3UPYIOT OCO6CHHOCTHX BOAOpOaA,
Kodepmenr. «aKTHBHBIH LEHTP o0ecreunBaroIne MONYYCHHBIC KaTalInu3aTopoB | KapTodelb
AKTHBHBIA IIEHTD | (epMeHTay. CKOpOCTh 3HaHHd, ChIpOU U
depmenTa. XapakTepu3yioT pojh (hepMEHTAaTUBHBIX BBLICIISIOT BapEHBbIN,
Jlabopamopnas OHOTIOTIECKUX peakinu [JIaBHOC, ChIPOC M3ICO,
paboma KATATH3ATOPOB B KIETKE. XapaKTePI/ISOBaTL BTOPOCTEIIEHHOE IITaTHUBBI.
CBOMCTBa
Pacmiennenue OmUCHIBAaIOT MEXaHU3M
(hepMeHTOB, K BBIpakaroT B
MepOKCHIIA paboTHI PepMEeHTOB.
MEXaHU3M OTBETAX CBOH
BOJIOpOJIa [MpuBoIAT IPUMEPEHI o
JIEUCTBUSA MBICIIH
(depmenToM (epMeHTOB, UX
N (dhepMeHTOB,
KaTasazoit JIOKaJIM3aIMY B OpraHi3Me
5 i OOBSCHSTH
U UX OMOJIOrNYECKON POJIH.
OJIOTHHECKOM POIT obOpa3oBaHue
VYcraHaBnuBaoT KOMILIEKCA
HNPUYUHHO-CJIEICTBEHHbIE «pepMeHT —
CBSI3U MEXIY OEKOBOM BEILIECTBOY; POJIb
pUpOaoH GepMEHTOB U dbepmeHTOB B
ONTHUMAJTEHBIMU opraHu3Me
YCIIOBUSIMHU UX
(YHKIIMOHUPOBAHUS.
OTtpabaTeIBalOT yMEHUS
(hopMyHpOBaTH
THIIOTE3bI,
KOHCTPYHPOBATh,
MIPOBOANTD
9KCIIEPUMEHTHI, OIICHUBATH
TIOJTyYeHHBIE Pe3yJIbTaThl
Ha OCHOBE COJICPKAHUS
11a00paTOpHOM PabOTEI
Bupycst Bupycel. Kancua. | OnpenensitoT moHsATHS, [IEPEYUCIIATh Oco3HaloT u IIpe3zenr.
CamocGopka dopmupyembie B X018 9JIEMEHTBHI, BXOJISIIUE P: ymenve ocMbICIMBaOT | «Bupychm.
B COCTaB BUPYCHOM OIpEIEIATH LIEIb nHdpopMauuu o

BUPYCHBIX

N3Yy4YCHUA TEMBI.




gactuil. [{uxn «BHUPYCBI», «KAIICUI, YaCTHUIIBI, CITOCOOBI paboTHI, XapaKTepPHBIX
pas3BUTHA BUpyca «caMoc60pKa». 60pb6bl co CHI/IZ[OM TUTAHUPOBATH JTaIlbl 0COOCHHOCTAX
XapakTepusytoT BUPYCH XapaKTepru30BaTh €¢ BBITTOJIHEHSI 1 BHPYCOB
KaK HeKTETOUHKIE GOPMBI 0COOEHHOCTH OLICHUBATH T10- Pednexcupytor,
CTpOCHHUSA 1 JIydeHHBIE OIICHUBAIOT
KH3HH, OUCBIBAOT HHIT (YHKIMOHUPOBAHUS Pe3yIbTaTHL. pe3yIBTATHI
pasBUTHA BUpYCa. BHUPYCOB; IT: ymermwe paboTaTh | AEATENBHOCTH
OmnwuceBarOT 00K TIIaH 0COOEHHOCTH C Pa3THIHBIMH
CTPOCHUS BHPYCOB. Pas3IMYHBIX HCTOUHMKAMU
[IpuBonar npumepsl BUHpYCHBIX uHpOpPMALHH,
BHPYCOB M 3260JIeBaHHii, 3aboeBanmi 1 uX OCYIIECTBIATE
BBI3BIBACMBIX HMHU. MpOuIAKTHKIL, CMBICTIOBOC
crocoObl 60pbOBI CO | yTeHHUE, OTAENAT
OO0cyxaarT NpodIeMBbI CITUTom. IABHOG OT
TIPOUCXOKACHHNS BUPYCOB BTOPOCTEIIEHHOTO,
OTIpENeNATh
KPUTEPUU I
XapaKTePUCTUKH
MPUPOTHBIX
00BEKTOB
K:ymenue
BOCIIPUHUMATH WUH-
(hopMaIo Ha CITyX,
paboTarth B cocTaBe
TBOPYECKHX IPYTIIL.
10 | KourposbHas OmnpenemsioT MOHATHS, JlaBaTh OIIPEJIEIICHUE P:Vmeror Bribuparot
pabota c(OPMHUPOBAHHbIE B X0/1E TepMuHaM. Ha3pIBaTh | OpPraHU3OBHIBATH LeJIEBEIC U
W3yHeHNS TEMBL. MHOTOMOJICKYIISIPHEIC BBITIONHEHHE CMBICIIOBBIC
TTaioT OmeHKy KOMILIICKCHBIC 3alaHAN YIUTEIN, YCTaHOBKH B
. CUCTEMBI; aHAITN3UPOBATh CBOHX
BOSpACTAIOMICH POJIH MIEPEYHCIATh UX pe3yIbTaTHI CBOCH NEHCTBUAX U
€CTCCTBCHHBIX HAYK 1 CBOWCTBA M 3HAUYECHHE | DPabOTHI HAa YpOKeE. MOCTYIIKaX .

HayY4YHBIX UCCJIEJJOBAaHHH B
COBPEMEHHOM MHDE,
HOCTOSIHHOMY IIpOLIecCy
9BOJIIOLIMH HAYYHOTO
3HAHMS.

OTtpabaTeIBalOT yMEHUS
(dhopMyIHpOBaTH
THIIOTE3bI,
KOHCTPYHPOBATh,
MIPOBOANTD
9KCIIEPUMEHTHI, OLICHUBATH
TIOJTy4EHHBIE PE3yJIbTaThl

XapaKTepu30BaTh
0COOEHHOCTH
CTpOEHUS U
(YHKITMOHUPOBAHHS
MHOTOMOJIEKYJISIPHBI
X KOMILIEKCHBIX
CHCTEM, OOBSICHITE
HUX CBOMCTBA,
3HaYeHUE

IT: Ymeror
BOCITPOU3BOJIUTH
nHPOPMAIIHIO TIO

ImaMATHu, 1aBaTb
oTIpeJieIIeHNe

TIOHSATUSIM,
CTPOUTH peUeBbIe

BBICKa3bIBAHUS,
yCTaHABJINBATh

MIPUYHHHO-

CIICZICTBEHHBIE
CBSI3M.
K: Ymenue
paboTaTh B




Tpymmax,

00cyXIath
Kierounnlii ypoBeHb - 14 yacos
Knerounsrit O6mas OmnpenenstoT NOHATHS, Ha3bIBaTh GaMUIUH VYuurecs Mopens
YPOBEHB: XapaKTepUCTHKA q)OpMI/IpyeMLIC B X04¢ BCJIMKUX YYCHBIX- P: YMEHUEC OCMBICJIUBATh ((K.]'IeTKa»,
o6mast KITETOIHOTO W3YUEHHS TEMBI: «KIICTKay, | MAKPOCKOIHCTOB, BBIOMpATh SHa4UMOCTb MHUKpPOCKOTIBL,
BHECILIUX CBOM BKJIAJ | CaMOCTOSITENIbHBIE JTaHHOI TeMBI, | MHKpoOIIpenapa
XapaKTepUCTH YPOBHS «METOJIBI U3Y4ICHHSA
B M3YYEHHE KJICTOK, cpencTBa YUUTBCS THI
ka OpraHusalim IJIETKID, «CBETOBAA aBTOPOB KIETOYHOH JOCTHXEHHS [ETIH HCTIONB30BATh
HKHBOTO. MHKPOCKOIIHAY, TEOpHH IT: ymenue CBOM B3IJISIbI
Krnerka — «3JICKTPOHHAS XapakTepu30BaTh HaXO[HUTh HYXHYIO | ISl PeLICHHS
CTPYKTYpHas U MUKPOCKOIIHS, OCHOBHBIE nHpopManuio mpobieM u
(yHKIMOHAJBHAS | «KJIETOYHAS TEOPHS. HOMOXCHUSA K ymenue H3BICYCHHUA
e TMHHLA JKA3HI. XapaKkTepu3yIoT KIETKY KJIETOUHOM TEOPHH. KOPPEKTHPOBAThH JKU3HEHHBIX
N IIpoBouTh CBOM 3HAHWA, YPOKOB
XUMHUYECKUi KaK CTPYKTYPHYIO
CpaBHEHHE CTPOCHUS | B3aMMOOLIEHUBAThH
COCTaB KJICTKH. (YHKIIMOHAIBHYIO MPOKAPHOTOR I JIpYT ApyTa.
Mertos eIMHHILY )KU3HH, ¢ YYKapHOTOB,
W3Y4ICHUS KICTKH. | XUMHUYECKHH COCTaB, pacTUTENBHOHN U
OcHoBHbIE METOJBI H3y4YCHHS. JKUBOTHOM KIIETOK
TIOJTOXKEHHS OOGBACHAIOT OCHOBHBIE (aBToTpOdoB H
KJIETOYHOM IOJIOKEHUS KJIETOYHOU reTepoTpogos).
TEOpHUH TEOPHH.
CpaBHMBAIOT IPUHITUIIEI
paboThl ¥ BOBMOKHOCTH
CBETOBOM U 3JIEKTPOHHOI
MHUKPOCKOITHYECKON
TEXHHUKH
Oo6mme Oo6mme ceneHuss | OnpenenstoT NOHATHS, JlaBaTh OIpe/ieJICHUE P- onpenenstor OCMBICIUBAIOT Moaenb
CBEJCHUS O 0 CTPOEHUU (bopMpreMLIe B X0J¢€ TCPMHHAM. Ha3riBaTh eIb pa6OTbI,, CANHYIO «KJ'I@TKa)),
KITeTKaXx. KIIETOK. WM3YUCHNS TEMBI: COCTaBIISIONIE KOPPEKTHPYIOT HIPUPOIHYIO IIpesenrt.
Hapy>KHOU 3HAHUS. L[EJIOCTHOCTh
Knerounas HuTommazma. IUTOIUIA3May, «SIIPO», .
6 q KJIETOYHOU I1- ananu3upyrot
MeMOpaH . raHOW/IBIY
embpara Apo «OpraHOUBD, MeMOpaHbI, COCTaB MIOJTyYECHHBIE
Oprazoupl. «MeMOpaHay», «KJIETOYHas COLEPIKUMOTO s7ipa SHAHUS U
MewmbpaHna. MeMOpaHay, «(harouuTos», XapaKTEPU30BATh b depeHnupyroT
Kierounas «ITMHOLIUTO3. CTPOEHUE KIIETOYHOMH [I0JIy4YEHHBbIE
MeMOpaHa. XapakTepusyIoT U MeMOpaHbl, yHKIHH SHaHUA.
®darouuTos. CPaBHUBAIOT IIPOLIECCHI HapyHOH K ymenne
MeMOpaHbI KIETKH, KOPPEKTHUPOBAThH
IMunonuTo3 ¢aromurosa u
CIIOCOOBI CBOHM 3HaHMA,
TTHHOIITO33. MIPOHUKHOBEHUS B3aUMOOLICHUBATh
OnuceBaroT 0COOEHHOCTU BEIICCTB BHYTPb IPYT ApyTa -
CTPOCHUS JacTel u KIIETKH ((paronnTos, BBIPa)KaloOT CBOU
MHHOLIUTO3. MBICIIH.




OPraHOWIOB KJICTKH.
VcTaHaBnuBaroT
MIPUYHHHO-CJICICTBCHHBIC
CBSI3H MEXIY CTPOCHHEM
KJICTKH U OCYIICCTBICHHEM
€10 TIPOLIECCOB
(arommTo3a, CTpPOCHUEM U
(YHKIHAME KIIETOYHOM

MeMOpaHEbI.
CoCTaBIISIIOT TUIaH
naparpacga
Snpo Sapo, ero OnpenensitoT MOHTHS, JIaBaTh OIpe/ieTICHEe P- onpenenstor OcCMBICTUBAIOT Monenn
CTPOCHHE U bopMupyeMBIE B X011€ tepMuHaM. Ha3piBaTh 1enb paboThl,, €IMHYI0 «Knerkay,
dyHKUMH B M3YUCHNS TEMBI: COCTaBIIONIE KOPPEKTUPYIOT MIPUPOJIHYIO [IpesenT.
Hapy>KHOU 3HaHUS. LIETIOCTHOCTD
KJIETKE. «IIPOKAPUOTHI», N
I KJIETOYHOU [1- ananuzupyrot
POKapHOTBI. «OYKapHOTLD?, MeMOpaHEbI, COCTaB MOJIy4YEHHBIE
DyKapHOTBHI. «XpOMaTUH», COLEPIKUMOTO spa SHAHUS H
XpOMOCOMHHﬁ «XPOMOCOMBI», XapakTCpHU30BaTh ﬂ]/[(b(bepeH]_[pr}()T
Ha0Op KIeTKH «KapUOTHUID», CTPOEHUE KIETOYHOH MOJIy4YEHHBIE
«COMAaTUYECKUE KIETKN, MeMOpaHsl, QyHKIIH 3HaHMUA.
«TUTUIOUIHBINA HabOpY, Hapy>KHOU K ymenue
MeMOpaHbI KJIETKH, KOPPEKTUPOBATh
«TOMOJIOTHYHBIC
CITOCOOBI CBOM 3HAHWUS,
XpOMOCOMBD», MIPOHUKHOBEHUS B3aMMOOIICHUBATh
«TaIIONJHbIN Habop BEIIECTB BHYTPb JPYT ApyTa -
XPOMOCOM», «TaMeThD», KIIETKH ((paronuros, BBIPAXKAIOT CBOU
«AOPBIIIKOY. IIMHOIUTO3. MBICJIN.
XapakTepu3yloT CTPOECHUE
siApa KJIETKHU U €ro CBS3U C
SHAOIUIa3MaTHYECKON
ceThto. Pemaror
OMOJIOTUYECKHE 3a/1a4H Ha
oTpejieNieHue Yncia
XPOMOCOM B TaIlJIOUTHOM
U JUTUIOWTHOM Habope
DHpaomIa3mMar Oupomnazmarude | OnpenensoT MOHITHS, Ha3bIBaTh OPTaHOMIbI P- onpegnensitor OCMBICTTUBAIOT Monenb
HMYECKas CETh. CKas CETb. (dopMupyemsbIe B X071e KJICTKH, UX QyHKIHH; Lenb paboTsl, CAMHYIO «Ketkay,
PUGOCOMBL. PUGOCOMBL W3ydeHHS TEMbI: TIePEUUCIATH BUIBI KOPPEKTHPYIOT MIPUPOIHYIO [Ipe3enT.exrus
TTACTHU]T 3HAHUS. LIEJIOCTHOCTD
Komrmnekc Kommeke «IHJIOTIJIa3MAaTHYECKas
I I 5 XapaKkTepu30BaTh I1- ananu3upyror
. . 3
OJIBIKHA OJIBJIKU CETh», «PUOOCOMBI», crpoene JIIC, MOy YeHHEIe
JInzocombr JInzocombr «xomrnekc I'onbmxny, PHGOCOM, JIN30COM 1 SHAHES 1
<«JTU30COMBD. JIp. OPraHOUAOB, uX | "uddepeHIUpyIOT




XapakTepHu3yloT CTPOCHHE
TIepeYUCICHHBIX
OPTaHOMJIOB KJICTKH U UX
(GyHKIMH. Y CTaHaBIUBAIOT
MIPUYNHHO-CIIC/ICTBEHHbIE
CBSI3U MEXIY CTPOCHHEM U
GbyHKIIIMHA
OMOJIOTMIECKUX CHCTEM Ha
IpUMepe KICTKH, ee
OPraHOUJIOB U
BBITIOJTHSIEMBIX HMH
(bYHKIMA.

Paborarot ¢
WLTIOCTPALMsIMH ydeOHHKa
(cMBICTIOBOE YTEHUE)

byHKIINY.
OOBICHATH HATUYNE
0OJIBIIIETO
KOJIMYECTBA
MUTOXOHJPUH B
MOJIOZBIX KJIETKaX U
B KJIETKaX C
OOIBIIUMU
SHEPreTHUCCKUMU
3aTpataMu

MOTy4CHHBIE
3HaHUA.
BBIPAKAIOT CBOH
MBICITH
K: ymenue
pabotath B

rpymnx,
00CyX1aTh

MuToxoHapun
IImacTunbl.
Knerounsrit
LEeHTP.
OpraHoubl
TIBUIKEHMS.
Knerounnie
BKJIFOUEHUS

MuToXOoHIpHH.
Kpucrsr.
ITmactuasr:
JICHKOIIJIACTHI,
XJIOPOILIACTHI,
XPOMOTIIACTHI.
I'pansl.
Knetounsiit
LEHTP.
Iutockener.
MuxkpoTpy0OouKH.
Hentpuomnu.
Bepereno
JIeJIeHUS.
PecHuuku.
Krytuku.
Knerounsie
BKITFOUEHUS

OmnpenenstoT NOHATHS,
(dbopMupyemsbIe B X011e
H3y4EHHs] TEMBI:
«MUTOXOHAPUM»,
CKPHUCTBIY, «ILTACTHUIIBDY,
«IEHKOTUTACTRI»,
«XJIOPOILIACTBL»,
«XPOMOIUIACTBD?, «IPAHBIY,
«KJIETOYHBIN LHEHTP»,
«CUIUTOCKEIET»,
«MHUKpPOTPYOOUKH»,
UEHTPHUOIN», «BEPETEHO
JENEHUsSD», «PECHUUKIY,
«OKTYTHKH», «KJIETOUHbIE
BKJIFOUEHUS.
XapaKTepu3yloT CTPOECHUE
NIEPEUNCIICHHBIX
OpPraHOUJ0B KJIETKU U UX
¢byHKOMU. Y CTaHABIMBAIOT
MIPUYHHHO-CJIECTBEHHBIE
CBSA3U MEXIY CTPOCHUEM U
GbyHKIHIMU
OMOJIOTMYECKUX CUCTEM Ha
IIpUMEpPE KIIETKU, €€
OpPraHOWIOB U
BBINOJIHAEMBIX HMH

Ha3bIBaTh 3JIEMEHTHI,
BXOJISIIUE B COCTaB
KJIETOYHOIO LIEHTPA;
MEePeYUCTIATh
OpTaHOUIBI
JIBIDKEHUSI; Ha3bIBATh
OpTaHOWIBI
MIPOKapUOTHYECKOM
KJIETKH

XapaKTepU30BaTh
CTpOEHHE U QYHKIMN
KJIETOYHOTO IIEHTpa U

OpPTraHOW/IOB JIBIKEHHUS,

P- onpenensator

1enb paboThl,,

KOPPEKTHPYIOT
3HaHUSI.

I1- ananu3upyror
MOJTy4eHHBIE
3HAHUSA U
T pepeHIHPYIOT
MOJTy4CHHBIE
3HaHHUA.

- BBIPAXAIOT CBOH
MBICJIH
K- BBICKa3bIBaIOT
CBOIO TOUKY
3peHus

OCMBICITHBAIOT
€JIMHYIO
MIPUPOIHYIO
LIEJIOCTHOCTh

Monenb
«Knerkay,
[IpesenT.exuus




byHKIMHA.

Paboratot ¢
WLTIOCTpALMsIMH ydeOHUKa
(cMBICIIOBOE YTEHHE)

OcobeHHOCTH IIpokapuoTHI. OmnpenessroT MOHATHS, MaBaTHCPABHUTEIBHYIO OcMBICTHBAIOT Monens
CTPOEHUs DyKapHOTEHI. (opMupyemsbIe B X011e XapPAKTEPUCTUKY P- onpenenstor CANHYIO «Knerkay,
KIIETOK AHaspo0BbL. U3yYEHUS TEMBbL: [IPOKAPHUOT C uexnb paboTe,, HPUPOAHYIO Ilpesent.exuus
KOPPEKTHPYIOT L[EJIOCTHOCTh
9YKapuoT U Cropsl. «IPOKAPHOTHI», BYKapHOTaMH, BBIACIIAS A
MPOKAPHOT YepTsl cXOACTBA «9YKapHOTBI», MPU3HAKU - ananmsupyioT
U pa3inyus «aHa’POOBI», «CIIOPBD». MPUMUTHBHOCTH MOy e HHbIe
KJIETOK XapakTepus3yroT MPOKAPHUOT 1O 3HAHUS U
MPOKAPUOT U 0COOEHHOCTH CTPOCHUS CPaBHECHUIO C muddepeHIupyOT
9YKapHUoT. KJIETOK IIPOKapHOT U BYKapHOTaMHU. HOTYyICHHBIC
Jlabopamopnas sykapuoT. CpaBHUBAIOT SHAHMAL.
- BBIPAXAIOT CBOH
paboma 0COOCHHOCTH CTPOCHHUS
MBICJI
PaccmaTtpuBanue | KJIETOK C LIENIBIO K- BHICKA3BIBAIOT
KJIETOK OaKTepuii, | BBIIBJICHMS CXOACTBA U CBOIO TOUKY
pacTeHui u pas3nuaus 3peHust
JKHBOTHBIX MO
MHUKPOCKOTIOM
AccuMuisnus AccuMuTSIHA. OmnpenemsroT MOHATHS, JlaBaTh OIIPENEICHUE P- mnanupytotr u | Oco3HaBaTh Monens
u I[I/ICCI/IMI/IHHHI/ISI. (bopMpreM])Ie B X0JI€ TCPMHUHAM. MMPOTHO3UPYIOT CIAUHCTBO U ((KJ'IeTKa)),
VCCHMUIISILIHAL. MeTaGomusm 3yHeHNs TEMBI: [epeuncnsats sramnst pe3ynbTaT u LEJIOCTHOCTh [Mpesenramms
HHEPreTHUECKOTO BHOCSIT OKPYXKAaIOIIETO
Merabonm3m «ACCHUMMJISIINS,
oOMeHa, OCHOBHBIE HEoOX0ANMbIE MHpa
CHMCCHMUITATIUAY, TIPOIIECCHI JIOTIOJTHEHHSI.
«METaboTH3MY. MeTabom3Ma I1- HaxoT U1
06Cy>KIlaIOT B KJ1acce XapakTEepHU30BaTh OT6I/IpaIOT
IpoOJIEMHBIE BOIIPOCHI, 00MEH BeIIeCTB U HE0OXOJUMYIO
CBSI3aHHBIE C MPOIIeCCaMu npeBpancHne UHQOPMALHUIO 1
0GMEHA BEIECTD B SHEPTUH. CTPYKTYPHUPYIOT
ee.
OMOJIOTHYECKHX CHCTEMaX
K- BbICKa3bIBAIOT
CBOIO TOUKY
3peHust
OHepreTH4ecKuit Henonnoe OmnpenessroT MOHATHS, OOBACHATD P- mnanupyroru | Oco3HaBaThb Monens
0OMEH B KIIETKE KHCJIOPOJIHOE (hopmupyemMble B X01e B3aUMOCBSI3b HPOTHO3UPYIOT C€IMHCTBO U «Krerkar,
(hepMEeHTaTUBHOE | M3YYEHHUS TEMBI: ACCHUMMWIISIIINHT | pe3yIbTaT U LEJIOCTHOCTD IIpesenranus
BHOCSIT OKpY>KaIOLIETO
pacuienieHie «HETOJHOE KHCIOPOJHOE JIUCCUMUIIAIINH,
5 AT®D HEoOX0AUMbIe Mupa
TIIFOKO3BI. (epMEHTaTUBHOE oOpazoBaHue B N —
I'nuxonus. pacIleIICHUE TII0KO3bI», xojae I1- HAXOIAT U
[onnoe «TITUKOJIN3Y, «IIOJHOE SHEPreTUYECKOro OTOHMpPArOT
KHUCJIOPOAHOE KHUCJIOPOAHOE oOMeHa B KJIETKeE. HEOOX0ANMYIO




paclierieHue paclIerieHue TII0KO3b», | XapakTepH30BaTh nH(pOPMALHUIO U
TJIFOKO3BL. «KJIETOYHOE JIbIXaHUE. 0oOMEH BEUIecTB U CTPYKTYPHUPYIOT
Kierounoe XapakTepHu3yloT OCHOBHBIE | MpeBpalleHHE ce.
K- BrICKa3bIBAIOT
JIbIXaHUE 9TaIbl YHEPTETUIECKOTO JHEPIUH KaK
5 CBOIO TOUKY
MEHa B KJICTKaX m BI

obme eTKa POLIECCHI, sperus

OpraHN3MOB. COCTaBIIIOLINE

CpaBHHBAIOT OCHOBY

9HEPTeTHYECKYIO KHU3HEIEATSIbHOCTH

3¢ (eKTHBHOCTD TIINKONN3a | KICTKH

U KJICTOYHOT'O IbIXaHHs

doTocunTe3 U 3HaueHue OrnpeensioT MOHATHS, OOBACHATH CMBICI P: Ymets OCMBICITHBAIOT Tabnuma»
XCMOCHHTE3 (dhoTocuHTE3A. (dbopMupyeMbIe B X0/1€ CBETOBOI U CaMOCTOSTCJIPHO | NMPUYHHBI DoToCcHHTE3,
CaeroBas (asa U3y4YEHUS] TEMBI: TEMHOBOH (a3 OGHapyHBaTh 1 | pasHoobpasus
(bopmMHupoBaTh HPOLIECCOB
(dhoTocuHTE3A. «cBetoBas (aza (dhoTocunTe3a
T y4eOHYIO HPOUCXOIAIIIX
eMHOBas (aza (boToCHHTE3a», KTEMHOBAs npoGuemy, B KHBBIX

(hoTocuHTE3A. ¢aza porocuHTE3AY, OIIpEIEIATD Ledb | OpraHU3Max
®oToJH3 BOABL «(poTONN3 BOIBIY, yueGHOI
XeMOCHHTE3. «XEMOCHHTE3Y, JIeSITEIIbHOCTH.
XeMoTpoQBI. «XEMOTPO]BI», Ymers paborarsb 1o
Hurpudpuuupyro «HUTPUDULHPYIOIIUE TLTaHy, CBCPATH

mue 6akTepun

6axtepuny». PackpbiBaroT
3HaueHHe POTOCHHTE3A.
XapakTepu3yroT
TEMHOBYIO U CBETOBYIO
¢as3br poTocuHTE3a IO
cxeMe, IIPHBEICHHOI B
yueOHHUKE.

CpaBHHUBAIOT NPOLIECCHI
(dorocuHTE3a U
XEMOCHHTE3a.

Pewaror pacueTHsle
MaTeMaTH4ecKHe 3a/1a4H,
OCHOBaHHbBIE Ha
(hakTHueCKOM
OMOJIOrMIeCKOM
Marepuaie

CBOM JEUCTBHUSA C
LEIBIO U, IPU
HEOOXOIUMOCTH,
HCTIPABIATH
OIIMOKHU
CaMOCTOSITEIILHO.
I1. Ymeth
aHAITN3UPOBATh
coJiepKaHue
JIEMOHCTPAIIMOHHO
¥ TaOIHIBI U
PHCYHKOB.

K: Ymers
CaMOCTOSITEIIHHO
OpTaHHU30BHIBATH

yueOHOe
B3aUMOJICHCTBIE

npu pabore B
rpymme (mape).
OOBEKTHBHO
OIICHHUBATH PabOTy
YWICHOB TPYIII




10 | ABroTpodsl ABTOTPO(BI. OnpenenstoT NOHATHS, JlaBaTh OIIPEJIENICHUE P: Ymets OcCMBICTHBAIOT Tabmnwma»
reTepo'I*qu)LI FeTepOTpO(l)BI. (bopMpreM])Ie B XOJI€ TEPMUHAM. Ha3sriBaTh CaMOCTOATCIIBHO IIPUYUHBI (DOTOCI/IHTe?;»,
DOTOTPOdEL. W3y dCHHS TEMBI: THUTIBI TTHTAHAS OoOHApYXWBaTh U | pasHOOOpa3Hs MIPE3CHT
XemoTpodL. «@BTOTPOdED, JKUBBIX OPTaHU3MOB; (dhopMupoBath TUNOB nuTanust | «Twumsl
(a3sl ¥ IPOIYKTHI yaeOHYI0 KIIETKH MTUTaHUSA
Canpodus. «rerepoTpodEI, ¢doTocuHTE3A; mpobiemy, KIIETOK
[Tapa3ursr. «hoTOTPOPBI», rpyIIBL OIIPEENATH LENb
T'ono3oitaoe «XEMOTPO]BI», reTepoTPOQHBIX y4eOHoi
MUTaHHE «canpouTh», OpPraHU3MOB JIeSITEIIbHOCTH.
«TapasuThD», «TOI030HHOE XapaKTCPU30BATE Ymersb paGoTath 1o
nTauey. CpaBHUBAIOT (onmchIBaTH) OCOOCH- TUIaHy, CBEPATE
HOCTH TIUTaHUS CBOU JICUCTBHUS C
OPTaHM3MBI 110 CIIOCO0Y
aBTOTPO(HBIX U LENBIO U, IPH
TIOJTyHCHIT TUTATCIBHBIX reTepoTPOHBIX HEOOXOTUMOCTH,
BeiecTs. COCTaBIAIOT OpTaHU3MOB HCTIPaBIATH
cxemy «Knaccudukanus (campoduToB, OMIUOKU
OpTaHU3MOB II0 cnoco6y apasuToB, CaMOCTOATCIIBHO.
MIUTaHHs» C IPUBEICHIEM CHMOHOHTOB), I1. Ymern
KOHKDCTHBIX TIPHMEPOB 0COOEHHOCTH aHATM3UPOBATH
npoueccoB (GoTo- u coJiepxKaHue
(empICIIOBOC UTCHNC) XEMOCHHTE3a. JI€MOHCTPALlMOHHO
IIpuBoauThs IpUMEpPHI i Tabnuup! 1
PaCTUTENIBHBIX PHUCYHKOB.
OPTaHHU3MOB C
TeTepOTPOPHBIM K: Ymers
THUIIOM ITUTaHWH, CaMOCTOSITETIHHO
OPTaHU3MOB CO OpTaHHU30BHIBATH
CMEIIaHHBIM THIIOM yueOHOe
MTUTAHUS. B3aUMOJICHCTBIE
mpu paboTe B
rpymnme (mape).
OOBEKTHBHO
OIIEHUBATH paboTy
YJICHOB IPYIII
11 | Cunres CuHre3 O€JIKOB B OnpenensitoT MOHITHS, JlaBaTh OIpE/CIICHHUE P- BeIIENAIOT 1 Oco3HaBaTh
0eJIKOB B kietke. ['eH. q)opMpreM])]e B XOJI€ TCpMHAHAM. Ha3srsiBaTh OCO3HAarT TO, 4YTO CINHCTBO U
KIeTKe Tenernueckuil M3YUEHHS TEMbI: «IeH, Jransl OMocuHTE3a YK€ YCBOEHO, 1IEJIOCTHOCTh Monenn JTHK,
ko, TpHImIer. P — 6enka (Mecto BHOCSIT OKpY>KaIOLIETO IIpe3n.
OCYILECTBIICHUS HEoOX0/AuMbIe Mupa «buocunTe3
Koo (TPHILICT?, KKOLOH, TPaHCKPUIILIUH U nononuenust. [1- Oenkar»
Tpanckpumnms. «TPAHCKPHIILUS, TpaHCIALHN) HCCIIELYIOT,
AHTHKOJIOH. «aHTUKOAOHY, XapaKTepHU30BaTh HaxoIiT U
Tpancusus. «TPAHCILILUS, (ommceIBaTH) 0TOHMparoT
Tonucoma KIOJIHCOMAY. mporiecc OnocuHTE3a HEO0XOIUMYIO
XapaKTepusyior 0CITKOB B KIIETKE. HHOPMAIIHIO U
OOBICHSITH POITH CTPYKTYPHUPYIOT
MIPOLIECCHI, CBSI3aHHBIE C
TEHETHYECKOT0 KO, ee.




OnocuHTE30M Oelika B
KJIETKE.

OnuchIBatOT MPOLECCH
TPAHCKPHIIIHH 1
TPaHCISIIUK PUMEHSIS
TIPUHIINAT
KOMIUIEMEHTapHOCTH U
TEHETHIECKOT0 KO

posb

K- cnymarot
YYUTENs, OTBEYAIOT
Ha BOIIPOCHI

12 | Hdenenne Kuzuennstit nuka | OmpenensfoT MOHATHS, JIaBaTh OTIPEIICIICHUE P- mnanupyiot n Oco3HaBaTh HWHM, Gecena,
KJICTKHU. KJIETKU. MUTO3. (l)opMpreM])Ie B XOJ€ TEPMHUHAM. Ha3sriBaTh IIPOTrHO3UPYIOT CIUHCTBO U JICKIIUA
Muto3 HWnrepdasa. U3yYEHHS TEMBL «MHUTO3, (aser muTo3, pesyJbTat 1 HETOCTHOCTD

[podasza. «uHTepdhazay, «upodaszay, OPTaHOMJIB, BHOCAT OKPY/KAIOMIETo
YYacTBYIOIINE B HE00XOIUMBIC MHupa
Mertadasa. «MeTadazay, «aHadazay, TeleHH KIeTKH OTOJTHEHHA.
Anadasza. «renodazay, XapaKkTepU30BaTh I1- HaXOIAT U
Tenodasza. «peayILIMKalnus», MEXaHU3M JCIICHUS OTOHpAIOT
Penymmkarus. «XpOMAaTHUIB, KJIETKH; OTIUCBIBATh HEOOXOTUMYIO
XpoMaTHBL «UEHTPOMEpay, «BEPETCHO IIPpOTECCEL, HH(pOPMALIO 1
Hentpomepa. TCTICHUS. MPOUCXOUIIING B CIPYKTypHPYIOT
Bepereno XapakTepu3yroT Kaxz10f 13 a3 ce
muTo3a. OOBIACHATH

JICJICHUS OMOJIOrM4YecKoe 3HaYCHUE N — K- BEICKA3LIBAIOT

MUTO3a. CMBICII MUTO32 CBOIO TOUKY

OnuChIBaIOT OCHOBHBIC 3peHHs

(a3er MUTO3A.

VYcranaBnuBaoT

MIPUYHHHO-CJICICTBCHHBIC

CBSI3U MEXKIY

MIPOAOIKUTEIHHOCTEIO

JETICHUST KIICTKH U

MIPOAOJDKUTEIBHOCTEIO

OCTaJIFHOTO TIEpHOJa

JKH3HCHHOTO ITUKJIa KJICTKH

13 | KourposnbHas 3HATb TEPMUHBI, P: Yuaurscs
pabota o Ha3bIBaTh OPTAaHOUABI | KOPPEKTHPOBATH | CaAMOCTOSATEIHHO
BeeM KJICTKH, TPYIIIIBI 3HAHUSA U OTpeneNiTh
NpORIEHEEM XUMUYECKHAX 00BEKTHBHO HX 3HAYHMOCTb

JJIEMEHTOB, OILICHUBATb. H3y4aeMoro,

Temam BKITIOYCHHBIX B II: ymenue BO3MOKHOCTh
XHUMUYECKHI COCTaB 0000m1aTh 1 HCIIOJB30BaTh

KJICTOK; ICPEUUCIIATh | CUCTEMATH3HPOBAT CBOHM 3HAHUS

THIIbI INTAHUSA, (ba3m

MHUTO3a
XapaKTepu30BaTh

b 3HaHUs, 1CJ1aTh
3aKJIIOYCHHUSA U
BBIBOJIbI, CTPOUTH

IIPY U3YYEHHUN

Apyrux
MIPEIMETOB U




cTpoeHue, QyHKIINN JIOTUYECKOe peuieHuun
1 XUMUYECKUI paccyxaeHue. OMOJIOTUIECKIX
COCTaB KJIETOK 3a7a4
(6akrepuit, rpuOOB, K : oTcramBas
pacTeHuil u CBOIO TOUKY
JKUBOTHBIX ); 3peHws,
(PHepreTHYeCKUd U | MPUCTYIIUBATHCS K
IJIACTHYCCKUI MHEHUIO APYTUX
0OMEHBI); CYITHOCTb yJamuxcs,
muto3a. [IpuBoauts CIIpaBeAJIUBO U
TIPUMEPHI, KOPPEKTHO
MOKa3bIBAIOLINE OIICHUBATh PabOTy
B3aHMOCBSI3b OJHOKJIACCHUKOB U
CTpOCHUS U (HYHKIHH YBaXXKUTEIBHO
KJIETOK OTHOCHUTBCS K
MHEHUIO JIPYTUX
Opranu3MeHHbIH ypoBeHb - 13 gacoB
PazmuoxeHue Ob6mas OnpenenstoT NOHATHS, 3HATh TEPMUHBI; Oco3HaBaTh [IpesenT.
OpPraHu3MOB XapaKTEepUCTUKA (bopMpreM])Ie B X0Jie NEPCUYUCTIATL BUbI P: Ymenue CIUHCTBO U «becmonoe
OPraHM3MEHHOrO | M3YYECHHS TEMBI: Oecrosoro u CaMOCTOSITEIHHO 1IEJIOCTHOCTh Pa3MHOXXEHUE»
IOJIOBOTO 0OHapyXHUBaTh U OKpYXaroIlero
YpOBHSI. «Pa3MHOXKECHHE
P 6 Pa3MHOXKEHHUS (dhopmMupOBaTH MHupa.
MHOKEHH! TaHU3MOBY, «OecII
a3MHOKEHHE OpraHu3MOBY, «Oecroiioe OpraHM3MOB; yueGHyI0
OpraHu3MOB. Pa3MHOKEHHUED, Ha3bIBaTh MYXKCKHE H npobiemy, BhlcTpauBath
Becrmonoe «IIOYKOBAHHC», «ACIICHUC JKEHCKHUE T10JIOBBIE OIIPEJCIATH LICJIN U CO6CTB6HH06
pa3sMHOKCHHE. TEJa», «CIOPEI», raMeThl 3a1a4u yueOHol LIEJIOCTHOE
[ToukoBanwe. «BEreTaTUBHOE OINCEHIBATE ACATCIEHOCTH. MHPOBO33pEHHE.
Jlenenue Tena Pa3MHOXKEHHEY, «II0JI0BOE CYIIHOCTD Ymenue paboratb
Pa3MHOXKEHHUS T10 MJIaHY, CBEPSTH
HazaBoe. Criopsl. Pa3MHOXEHHE», «TAMETBI», o
N OpraHu3MoB(0aKTepu CBOM JICHCTBUS C
ereTaTuBHOE «repMadpOAUTHI, if, [pHGOB, paCTeHHI, LeNBIO H, TIpH
pa3MHOXKEHHUE. «CEMEHHUKWY, «THIHUKNY, SKHBOTHEIX U HEOOXOIMMOCTH,
Tlonosoe «CTIEPMAaTO30U/IbI», 9eIoBeKa); HCIIPABIISATH
pa3sMHOXKEHHE. «IUUEKIIETKI. XapaKTepHU30BaAThb OIIMOKH
TaMeTsL XapakTepu3yroT BHJIBI OECTIONOTO U CaMOCTOSITEIIbHO.
. ITOJIOBOT II... JlaBaTh
T'epmadponuTsr. OpraHU3MEHHBIA YPOBEHb 0JI0BOTO HAasa
Pa3MHOKEHHUS oTpeieIeHuUs
CeMEeHHUKH. OpraHu3aliy KUBOTO,
OpTaHU3MOB. TEPMHUHAM. .
SnuHuKY. MPOIIECCH OECIIONOTO U OCYyILeCTBIATS PasiuyaTsh
CHepMaTOSOI/IHLI. TOJIOBOI'O pa3sMHOXKCHUA, CpaBHUTEJIBHYIO 6€CHOHOC u
SHnexneTku CPaBHHUBAIOT HX. XapaKTEPUCTUKY M0JIOBOE
ONUCHIBAIOT CIIOCOOBI Oecronoro u pa3MHOXCHUE
BEreTaTHRHOIO MI0JIOBOTO AHanu3upoBaTthb
N Pa3MHOXKEHHUS, cojep kaHue
Pa3MHOXKEHHUSI pAaCTEHUM.
- OOBSICHATH JIEMOHCTPAIIIOHHO
PHBOJAT HPHUMCPEL MIPEUMYIIIECTBA 1 TaOJIUIIBI U

OpraHHU3MOB,

PUCYHKOB




Pa3MHOXKAOIIUXCS K: Ymenue
ITOJIOBBIM U OECITOJIBIM CaMOCTOATCIIbHO
myTeMm OpraHu30BbIBATh
yaeOHoe
B3aNMO/IENCTBUE
pu paboTe B
rpymnme
PasButne Cragnu pazButus | OnpenenstoT HOHATHS, JlaBaTh OTIpeJIeIICHUE P: Ymets ®opmuposanue | Tadmuna
IIOJIOBBIX TOJIOBHIX KJIETOK. | (JOpMHpyeMbIe B X0/e TEpMHUHaM. CaMOCTOSTEIILHO aKTUBHOU «Mero3»
KIETOK. [aMeToreHes. W3ydeHNS TEMbI: IlepeuncasaTs cTaquu 0OHapy>KMBaTh U JKU3HEHHOU IIpesenT.
. raMeToreHesa, (dbopmupoBath MO3HULIUU B
Meiios. Ilepuon «TaMETOTEHE3Y, «IIEPUOJL N
o cTaguu Meio3a y4eOHYyI0 3aluTe
JI0J0TBOpE A3MHOXKCHHUS. A3MHOXXECHHUS», «IIEPUO,
A p p P » <ICpHON npooiemy, HPUPOIBI
Hue Hepuon pocra. pocTa», «ICpuoz XapaKTepUu30BaTh OIIPEACIIATD LCIIb POAHOTO Kpasl.
[Tepuon CO3pEBAHUSY, «Mei03 Iy, CTaiuu yaeOHoit
CO3pEeBaHusl. «meino3s II», raMeToreHesa, JIEATEIIbHOCTH. dopMupoBaHHe
Meiio3: Meiio3 [ 1 | «KOHBIOTALIHS, CYIHOCTb U CTaun 9KOJIOTHUYECKOM
Mmerio3s II. «KPOCCHUHI'OBEDPY, MeHos3a, Tiporiecca I1: Jlapats KyJIbTYpbI
OIIOIOTBOPEHUS; onpeeNeHus i
Konrproramus. «HAIIPaBUTEIBHBIE A P ’ pel HEOOXOMMOii B
K BBIJICNIATh OTJINYMS B TEpPMUHAM. COBPEMEHHOM
POCCHHIOBEP. TeapLay, mpoleccax [lepeuncnats MHpe.
HampaButenbHble | «OIIOAOTBOPEHUEY, dopmupoBanus CHOCOGHI PaciosHaHme
TeNbIA. «3Ur0Tay, «HAPYKHOE MYXKCKHUX B KEHCKUX Pa3MHOXEHHUS B3aHMOOTHOIIEH
OmonoTBOpEHHE. | OIUIOJOTBOPEHHEY, ramer. [IpoBoauTs CpaBnuBath Wi
3urota. «BHYTpPEHHEE CPaBHUTCILHYIO HHBOTHBIX € YEeJI0BEYECKOTO
HapysHoe OTLIOIOTBOPEHHE, XapaKTePUCTUKY Ppa3Iu4YHBIMU obIecTna u
. XPOMOCOMHOTO BHAaMHU OECIIOI0T0 TIPUPOIBI
OIIJIOJIOTBOPEHHE. | «ABOHHOE ‘
Habopa Pa3MHOXEHUS U
Brytpennee OIJIOIOTBOPEHHE Yy COMATHYECKHX U JHUBOTHBIX C
OIIOAOTBOPEHUE. IMMOKPBITOCEMCHHBIX», MHOJIOBBIX KJIETOK, BHEIIHUM U
JBoiiHoe «QHIOCTIEPMM. 00BsICHAA BHYTPEHHUM
OIUIOIOTBOpEHUE | XapaKTepU3yloT CTaIuu OuosornyecKui OTIOIOTBOPEHHUEM.
y Pa3BUTHSI TIOJIOBBIX KJIETOK CMBICIT 5THX Hoxasbisarts
Lo paznuauii IBOJIIOIIIOHHOE
MOKPBITOCEMEHHBI | U CTaauil Melio3a Mo
5 COBEPILEHCTBO
X. DHJOCHEpM cXeMmaM. BHYTDEHHETO
CpaBHHBAIOT MUTO3 H OILIOZIOTBOPEHHS 1
MEHo3. pa3BUTHsA
OOBACHIIOT 3apo/ibllIa B
OHMOJIOTHYECKYIO CYIIHOCTD MAaTCpHHCKOM
MHTO32 ¥ OIUIOIOTBOPEHUS OpraHH3ME.
AHaTU3UPOBAThH

conepxanue K :
OTCTamWBask CBOIO
TOYKY 3pEHUS,
MIPUCITYIIUBATHCA K
MHEHHIO JPYTUX




YYaIInuXCs,
CHpaBeIINBO U

KOPPEKTHO
OILICHUBATbH PabOTy
OJTHOKJIACCHUKOB
WnnuBunyans OHTOreHE3. OmnpenessroT MOHATHS, JIaBaTh OTIPEIICIICHUE P: Ymers Oco3HaBaTh HWHM, Gecena,
HOE Pa3BUTHE OMOpHOHANBHEIA | (OPMHPYEMBIC B XOIC TCPMUHAM. CaMOCTOATCIILHO €IMHCTBO U JICKIHA
OpTaHH3MOB. MepHox V3yqeHNUS TEMB: [Mepeuncnsts 0OHapy>KHBaTh U LEJIOCTHOCTh
Buorenernuec OHTOTeHEe3a «OHTOTEHE3Y, TCpHOZE! bopmuposat, OKPYKAIOIIEro
. . OHTOT€HE3a, ITallbI yueOHyI0 MUpa.
KUH 3aKOH (amOpuorenes). «@MOpPUOHAIIBHBIH IEPHO/ SMBPHOHATBHOTO TpoGmemy,
[TocTaMOproHanb | OHTOTeHe3a pasBuTHS OIIPE/IENATD Leb Bhictpansars
HBII lepuon (a3mMOpuoreHes)», XapaKTepU30BaTh yueOHOI COBCTBEHHOE
OHTOTEHEe3a. «MOCTIMOPHOHANBHBIN TIEPHOBI JIESITEIIEHOCTH. LIEIOCTHO®
IIpsamoe MIEPHOJT OHTOTCHE3aY, OHTOI'CHE34, Ymers paborats 1o MHPOBO33pEHUE.
pasBuTHeE. «IIPSIMOE Pa3BUTHEY, TIpOLCCCBI, TiaHy, CBCpATE OnenuBath
Henpsamoe «HETIPAMOE Pa3BUTHEN, TPOHCXOIAIIIE B CBOM JICHCTBIA € KU3HEHHbIC
Ka)XXJIOM M3 LENBIO U, IPH CHTYaLUH C
pasBHTHE. «3aKOH 3apOJIBIIIEBOTO IEPHOJIOB. HEOGXOIHMOCTH, TouKH 3pens
buorenernueckuii | cxoAcTBay, IIpoBoanTH HCTIPABIIAT 6E30ACHOTO
3aKOH. 3aKOH «OUOreHEeTHYEeCKUH CpaBHEHHE IPSIMOTO omuoOKu 06pasa KH3HH 1
3apOJBIIIEBOTO 3aKOH», «(DUIIOTECHES). U HENIPSIMOTO CaMOCTOATCIILHO COXpaHEHHUs
CXOJICTBA. XapakTepusyioT neprogpl | MOCTIMOPHOHATBHOT IT: Pazmu4ats 370POBBS
Brorenernueckuii | oHTorenesa. OMUCHIBAIOT O pasBUTHA KUBOTHBIX €
OpraHu3Ma. pa3BUTHEM C
3aKkoH. Duilorene3 | 0COOCHHOCTH OHTOreHe3a
dopmynupoBath MeTaMop(o30M U
Ha TIPUMEPC PasTMIHBIX OMOreHETHIECKHIIH 0e3 MeTamopdo3a.
TPyl OPraHU3MOB. 3aKOH, IIOSICHSIS €T0 OOBsACHATD
OOBsICHSIOT 3HaUCHHE OHoNIOrNYecKyIo
OHMOJIOTHYECKYIO CYIIHOCTh poIb

OHOreHeTHYECKOro 3aKOHa.
YcraHaBIuBaOT
HpI/I‘II/IHHO-CHeIICTBeHHBIe
CBA3U Ha IIpUMEpE
JKUBOTHBIX C HpHMHM nu
HCHpS{MBIM paSBI/ITI/ICM

MeTamMop(h030B B
JKHU3HU XKUBOTHBIX
CpaBHUBaThH
pasBuTHE C
meramopdozom u
6e3 meTamopdo3a.
K: Ymers
CaMOCTOSTEITFHO
OpraHU30BHIBAThH
yueOHOe
B3aHMO/ICCTBUE
pu paboTe B
rpynme (mape).
YMeTh 00BEKTHBHO
OIICHHUBATH PabOTy
YJICHOB IPYIIIIBIL.




3aKOHOMEPHOCTH 3akoHoMepHocTH | OnpenensoT MOHITHS, JlaBaTh OIPEICIICHHE P- mnanupyror u | Yuarcs HNHM, 6ecena,
HACJIeI0BaHUs HACJICJOBaHMs (dopMupyemsble B X011e TEpMHUHAM HIPOrHO3UPYIOT OCMBICIMBATD JICKIHA
NPH3HAKOB, NPH3HAKOB, W3y dCHHS TEMBI: XapaKTepU30BaTh pe3ynbpTaT u SHAMMOCTE
o MpeAMET U3YICHUS BHOCSIT JTAaHHOH TEMBI,
YCTaHOBJICHHBIE YCTaHOBJICHHBIE «THOPUIOTIOTNYECKUH
LM I M TCHETHKH, HEOOXOANMBIE y4arcs
. Menpnenem. . Mennenem. METO/», «YUCTHIE JINHHUN
CHAcne cHpene eTon, CTbIC ’ TE€HETUYECKUE IOIIOJIHEHUA. HUCIO0JIB30BaTh
MonorubpuHoe Monorubpugsoe | «MOHOTUOpUIHbIE TepMUHbI, CHMBOJIBL, [1- HAXOMAT U CBOM B3TVISIBI
CKpPCIIUBAHUE CKpEIIMBAaHUE. CKpEIIUBAHU, MOHATHS; OTOUpArOT JUTSL PEIICHUS
[uronorudeckne | «ayIenbHBIC TEHBD», PacKphIBaTh CYTh HEOOX0ANMYIO npoOnem n
OCHOBEI «FOMO3HTOTHEIE T THOPHUI0JIOTMYECKOTO nHdopmanuio u U3BIICUCHUS
3aKOHOMEPHOCTEHl | IeTepO3HTOTHEIE MCTOAa, CYTh CIPYKTYpHPYIOT | JKUSHCHHBIX
IIpaBUIIa ee. YPOKOB
HaclleI0BaHUs OpPTaHU3MBI»,
€IMHOO00pa3us K- BbIcKa3bIBaroT
Tipn «HOMHHAHTHBIC H THOPHUIOB IEPBOTO CBOIO TOUKY Y 10BNETBOPSIOT
MOHOTHOPHIHOM | PCLICCCHBHBIC IPH3HAKI, MIOKOJIEHUS, CYTh 3peHus HOTPEeOHOCTD B
CKPELIMBAHUH. «paclIeTICHUEe», «3aKOH 3aKOHA YUCTOTBHI CIpaBeJINBOM
I'ubpunonoruuec YUCTOTHI TaMET». ramerT, OLCHMBAHUU
KU METOI. XapakTepHu3yoT CYIIHOCTh opmymposath CBgeH padoTeI 1
npaBu TBI
Yucteie muHAN. THOPUIOJIOTHIECKOTO PaBiIo pabo
pacIerieHus. OJTHOKJIACCHUKOB
MoHorubpuaHble | MeTofa.
[aBatb
CKpEIIMBaHuUS. OnuCHIBaIOT OMBITHI, LIUTOIIOTHIECKOE
AnnenpHble TeHbl. | TpoBoauMble I.Mennenem 000CHOBAHME
['OMO3UrOTHBIE U | 110 MOHOTHOPHIHOMY 3aKOHOMEPHOCTSIM
reTepO3UrOTHbBIE CKPEILHUBAHUIO. HacjeloBaHus TIpu
OpTaHU3MBL COCTaBISIOT CXEMBI MOHOTHOPH/THOM
JloMUHaHTHBIE U ckpeiuBanus. OOBICHSIIOT
peneccuBHEBIE IIUTOJIOTUYECKHE OCHOBBI
MPU3HAKH. 3aKOHOMEPHOCTEN
Pacmerenmue. HacJIeI0BaHHs IPU3HAKOB
3aKOH YHCTOTHI TIPU MOHOTHOPUIHOM
ramer. CKPELIVBAHUU.
Ilpaxmuuyeckas Pemrarot 3agaun Ha
paboma MOHOTHOPHUIHOE
Pemenue CKpELIMBAaHUE
TEeHETUIECKUX
3a/1a4 Ha
MOHOTHOpHUIAHOE
CKpEIIBaHUE
Henonnoe Henonnoe OnpenenstoT NOHATHS, JlaBaTh OIPEIEICHUE P- mnanupyror u VYuarcs WHM, 6Gecena,
JIOMUHUPOBaH JOMHHUpOBaHHE. | (OpPMUpPYEMBIE B X0J1€ T€pMHUHAM HPOTHO3UPYIOT OCMBICINBATh JICKLus,
ve. TeHoTHM 1 [CeHOTHI 1 W3ydeHHS TEMBI: XapaKTepU30BaTh pe3ynbpTaT u 3HaYUMOCTD MPaKTHKYyM
3aKOHBI BHOCSIT JTAaHHOH TEMBI,
(dheHoTHII (dhenoTwHII. «HETIOTHOE
HACJIEJCTBCHHOCTH. HEOOXOANMBIE yuarcst
Anammsupyro AHanmsupytoee | JOMUHUPOBAHUEY,




iee CKpelIUBaHHE. «TCHOTHID», «(PCHOTHID», OOBSICHATD JTOTIOTHCHHMS. HCTIOJIb30BaTh
CKpellBaHUE Ilpaxmuyeckas «aHaNM3UpyroLiee B3aMMOCBA3b I1- Haxomat U CBOM B3IV /1B
paboma CKPELIHBAHHE. TEeHOTHUTIA U OTOHMparoT JUTS PETICHUS
(EHOTHITNIECKUX HEOO0XOIUMYIO mpobaeM u
Pemenue XapakTepu3yloT CYyIIHOCTh
MIPU3HAKOB HHPOPMALIHIO U M3BJICUCHUS
TEHETHYECKHUX aHAJIM3H T
cHeTHaee al3SUpYIOLIero OpTraHU3MOB, CTPYKTYPHPYIOT JKU3HEHHBIX
3ajiaq Ha CKpeIIMBaHNA. MIPAKTUYECKOE ee. YPOKOB
HacCJICAOBAaHHUEC CoOCTaBIISIIOT CXEMBI 3HaUEeHUe K- BBICKA3BIBAIOT
MIPHU3HAKOB IIPH CKpemIiBaHus. Pemaror MPUMEHEHUS METO/1a CBOIO TOUKY Y I0BIETBOPSIOT
HETIOJTHOM 3a/1a4M Ha HaACJIEJOBAHUE AHAJIM3MPYIOLIETO 3pCHUA nOTPeGHOCTh B
JIOMHHHMPOBAHHH | NPH3HAKOB MPH HETIOJTHOM CKpCIIHBAHHIA. CHpaBeIMBOM
Pemats 3a1aun Ha OIICHUBaHUH
JOMUHHUPOBAHUU N
HETOJIHOS cBOCH pabOTHI 1
JIOMUHUPOBAHUE U paboThI
aHATM3UPYIOIIee OJTHOKJIACCHHKO
CKpEIIMBaHNE B
Jurnbpunnoe Jurubpunaoe OnpenenstoT NOHATHS, JlaBaTh OIpe/ICICHUE P- nnanupytor u VYyarcs KY, rpynn.
CKpeLIUBaHHE. CKpelIMBaHUE. (dbopmMupyeMbIe B X011e TepMUHAM HPOTHOSUPYIOT OCMBIC/INBATh
3aK0H 3aKoH W3ydeHHS TEMbI: XapaKTepru30BaTh pe3yIbTaT U 3HAYUMOCTD
3aKOHBI BHOCSIT JIaHHOM TEMBI,
HE3aBHCHMOTO HE3aBUCHMOTO «IuruOpuaHOe
HACJIeICTBEHHOCTH. HE00X0UMbIE ydarcs
HaCJIeIOBaHUs HacJIeI0BaHUs CKpEIIUBAaHUE», «3aKOH PackpsIBaTh OTIONHEHUSL. HCIIOTB30BATE
IIPU3HAKOB HPU3HAKOB. HE3aBUCHUMOTI'0 CYIHOCTh 3aKOHA I1- HaxomAT U CBOM B3IJISbI
Homuru6puanoe HacJeIoBaHsA HE3aBHCHUMOI'0O 0TOHparoT 151 pEUICHUS
CKpelInBaHHe. MIPU3HAKOBY, Hacjel0BaHUs HEO0XOIUMYIO mpobieM u
PemeTka «IOTUrHOPHIHOE MIPU3HAKOB. HHPOPMALIUIO U W3BJICYCHUS
Menuera. CKpEIIHBAHHE», (PEIIeTKa Pemats 3a1aun Ha CTPYKTYPHPYIOT JKU3HEHHBIX
HTHOPHUIHOE ee. OKOB
Ipaxmuyeckas Ilenneray. A PHL yp
p CKpEINBaHUE. K- BbICKa3bIBaIOT
pavoma JlaI0T XapaKTepUCTHKY 1 XapakTepru3oBaTh CBOIO TOUKY Y IOBIETBOPSIOT
Pemrenue OOBSICHSIOT CYIIHOCTh BUJIBI 3peHHst OTPeGHOCTD B
TeHETUYECKUX 3aKOHA HE3aBHCHMOTO B3aMMOJICHCTBHSI CIIPaBeIJTMBOM
3a/1a4 Ha HacJIeIOBaHUS MPU3HAKOB. AJUICJIBHBIX I'CHOB OLCHNBAHUU
JIMTHOPUIHOE COCTaBIISIIOT CXEMBI cBOCH PaboThl 1
CKpEIIMBaHNE CKPEIIUBAHUS U PEIIETKH paboTsl
OJTHOKJIACCHHKO
Ilennera. B
Pewator 3anaun Ha
JTUTHOpHUIHOE
CKpEIllMBaHue
€HEeTHKa €HEeTHKa MoJa. MpEeAEISIOT NOHATUS JlaBaTh OIpe/ieJIeHIe - IJIAHUPYIOT U yaTcst ecelia
I’ r 0] , P v HHM, 6 ,
10Ja. HaCHeHOBaHI/Ie (bopM]/IpyeM])]e B X0JI¢ TCpMHUHaAM MMPOTHO3UPYIOT OCMBICJIUBATh JICKI U
CrierienHoe ¢ NPU3HAKOB, W3YUCHNS TEMBI: XapaKkTepu30BaTh pe3ynbTat u 3HAYUMOCTD KV, rpynmn.
CYILHOCTb 3aKOHA BHOCSIT JIAaHHOM TeMbl, | paboTa
TI0JIOM CIETUICHHBIX C «ayTOCOMBI», «ITOJIOBBIC
T. MopraHna. HEoOX0AUMbIe ydarcs
. »
HACIIeI0BAHHC To710M XpOMOCOMBI, OOBSICHSTD JTOTIOTHCHHS. HCIT0JIb30BaTh
AyTOCOMBL. «TOMOTaMETHBIN TIOJ», MEXAHHIM T1- HAaXOMAT 1 CBOM B3TIIAIBI




TlonoBeie
XPOMOCOMBI.
T"'omoraMeTHBIN U
reTeporaMeTHbIN
non. CrenseHue
TeHa C II0JIOM.
Ilpaxmuueckasn
paboma
Pemenune
TCHETHICCKUX
3a7a4 Ha
HacJieJOBaHUE
MIPU3HAKOB,
CLICTJICHHBIX C
TOJIOM

«TeTepOraMeTHBIN MMOJD»,
«CIIEIUIEHHE TE€HA C
TIOJIOM).

JlaroT XapakTepUCTUKY U
OOBSICHSIIOT
3aKOHOMEPHOCTH
HaCIJIeIOBAaHUS [IPU3HAKOB,
CLEIIJICHHBIX C ITOJIOM.
COCTaBIISIOT CXEMBI
CKpEIIHBAHUS.
YcraHaBIUBaOT
HpI/I‘-II/IHHO-CJ'IeZ[CTBeHHI)Ie
CBSI3M Ha IIpUMeEpe
3aBHCHUMOCTH Pa3BUTHS
1oJIa 0CO0H OT ee
XpOMOCOMHOTO Habopa.
Pemrarot 3amauun Ha
HaCIlleJOBaHHE IPU3HAKOB,
CLEIJICHHBIX C ITOJIOM

CLIETUIEHHOTO
HACJIeJOBaHUS

IIPU3HAKOB, HA3bIBATH

€ro NPUYUHEI
(xoHBIOTAITHA,
nepeKpect

XPOMOCOM), oOparuast

BHUMAaHUE HA
OHOIOTUYECKOE

3HaYEHHE MePeKpecTa

XPOMOCOM

JaBaThb OMNPCACIICHNUC
TEPMHUHAM. Ha3sriBaTh

TPYIIIBI XPOMOCOM
XapaKTepU30BaTh
TPYIIIBI XPOMOCOM
(ayTocoMsl u
TIOJIOBBIE
XPOMOCOMBI);
MEXaHU3M
HacJleJOBaHUs
NPU3HAKOB,
CIICTUICHHBIX C

0oTOMpArOT
HEO0OX0IMMYIO
HHPOPMALIHIO U
CTPYKTYPHPYIOT
ee.
K- BbICKa3bIBaIOT
CBOIO TOUKY
3peHHus

P- nnanupyror u
MPOTHO3UPYIOT
pe3yabTaT U
BHOCSIT
HEOOXOMMBIE
JIOTIOJIHEHMS.
I1- maxonsat u
OTOHMparoT
HEO0XOIUMYIO
uHpopmanuio u
CTPYKTYPHUPYIOT
ee.

K- BBICKa3BIBAIOT
CBOIO TOUKY

VTSl peILIeHUsT
poGyieM u
W3BJICYCHUSI
KU3HEHHBIX

YPOKOB

Y 10BIETBOPSIOT
MOTPeOHOCTH B
CIpaBeJIUBOM
OIICHUBAHUH
CBOCH pabOTHI U
paboTsl
OJTHOKIJIACCHHKOB
Yuutecs
CaMOCTOSTEITFHO
BEIOMpPATH CTHIID
paboTsr,
OTIpEeNIeNATh
3HAYUMOCTb
n3y4aemMoro,
BO3MOXKHOCTb
UCIIOJIb30BaTh
CBOM 3HAHUS

nosom. IIpuBoanTh 3peHust TIPY U3Y9EHUN
MPUMEpHI ITPU3HAKOB, JIPYTUX
CIIETUIEHHBIX C MIPEAMETOB U
nosoM. Pemats peneHun
3a7a4M Ha OHOTIOTMIECKUX
CIIETUIEHHOE C TTOJIOM 3a1a4
HacleJ0BaHUE
O6o06maromuit OnpenensitoT NOHATHS, JlaBaTh OIpE/CIICHHUE P:VYmeror Bri6upatot
YPOK c(OPMHPOBAHHEIE B X0JIE TepMuHaM. Ha3pIBaTh | OpPraHU30BHIBATH L[eJIeBBIE U
KoutponsHas W3yEHHS TEMBL. cnoco?m BBITIONTHEHHE CMBICIIOBBIE
pa6ora OtpabaTsmaioT yMerms B3aMMO/ICHCTBHSA 3alaHUN YIUTEI, YCTaHOBKH B
T€HOB; NTEPEUUCIIATD aHATN3UPOBATh CBOMX
(opmymuposars HX CBOMCTBA U pe3ysbTaThl CBOEH JIEHUCTBUSAX U
THIIOTE3E, 3HAYCHUE paboThI Ha YpOKe. MOCTYITKAX .
KOHCTPYHPOBATbh, XapaKTepU30BaTh IT: Ymeror
MIPOBOJIUTH 0COOEHHOCTH BOCIIPOU3BOAUTH
3KCIIEPUMEHTHI, OLIEHUBATh CTpOCHUA 1 MH(DOPMALIHIO 110
(YHKIIMOHUPOBaHUS TIaMsTH, 1aBaTh

II0JIyYE€HHBIE PE3YJIbTATHI

oTIpeiesIeHNe
TIOHATHSIM,
CTPOWTH PEUEBEIC
BBICKa3BIBAHMUS,
yCTaHaBINBATh
MIPUYHHHO-




CICACTBCHHBIC

CBSI3M.
K: Ymenne
pabotath B

rpyImmnax,
00cyX1aTh

10 | 3akoHOMEpHO 3akoHoMepHOCTH | OmpenenstoT HOHATHS, JIaBaTh OTIPEIICIICHUE Pecynamusnvie Yuaurecs WHM, 6ecena,
ctn M3MEHIMBOCTH: GopMupyeMbIE B X011€ TEPMUHAM yvia NpU3HABATh JICKIHA
3MEHYHBOCTH MOZM(UKAIMOHH | N3yUCHNS TEMBI: XapaKTepH3oBaTh CaMOCTOSITEIFHO | TPOTHBOPEYUBO

CBOMCTBA JKMBBIX 0oOHapyXuBaTh U CTb U
S I3MEHYNBOCTh. | «U3MEHYHMBOCTBHY,
M OpPTraHU3MOB: (bopMyaupoBaTh HE3aBEePIICHHOC
Mo @uKamo omupuKaIL. «MOAUbHKATIIY, HacJIeICTBEHHOCTh U npoOnemy B Th CBOUX
HHast Hopwma peaxnuu. «Mou(UKaMOHHAS W3MEHYHBOCTb; KJIaCCHOM U B3IJISI0B Ha
HU3MEHYUBOCTh Ipakmuyeckas HM3MEHYHBOCTBY, «KHOpMa OOBICHATH UHAUBUIYaIbHOMI MHp,
. Hopma paboma PeaKIHm. BO3JEHCTBUE yueOHOH BO3MOKHOCTh
peaKumm BbIsIBIeH e XapakTepusyroT TCHOTHIIA U yCIOBUH JIESITEIIbHOCTH. 1X U3MEHCHHSI.
W3MEHIHBOCTH 3aKOHOMEPHOCTH CpeJIb Ha Ilosnasamenvitsie
. (opmupoBanue v
OPTaHH3MOB Mo (pUKAITMOHHON
(denoTHIIA [TpencTaBnsTh
N3MEHYMBOCTH HH(OPMAIIHTO B
OpraHu3MoOB. BHJIC KOHCIICKTOB,
IIpuBonar npumepsl TabmIHL, cXeM,
MOTU(PUKAIIMOHHOM rpauKoB.
WU3MEHYMBOCTH H AHATU3UPOBAT
IIPOSIBJIEHUI HOPMBI b, CABHHBATE,
KiaccudumpoBaT
peaxImu.
b ¥ 000011aTH
YcTaHaBIMBaOT HOHSITHS
MIPUYNHHO-CJIE/ICTBEHHbIE
CBSI3M Ha IIpUMepe Kommynukamusnoi
OPTaHU3MOB C IIHPOKOH U e YVII.
Y3KOH HOPMOM peaxiuu.
OtcrauBas
Beimonssior
6 CBOIO TOUKY
MIPAKTHIECKYIO paboTy MO 3pEHUs, IPUBOINTE
BBISIBJICHUIO apryMeHTbI,
HU3MEHYHBOCTH Y TIOJTBEPIXKIAst UX
OpPTraHU3MOB baxramu.

11 | 3akoHOMEpHO 3akoHOMepHOCTH | Omnpenenstor NOHATHS, Ha3bIBaTh BUJbL P- mnanupytor u VYuarcs KV, rpynmn.
CcTU U3MEHYUBOCTHU: (dopMupyemsbIe B X0/1e B3aNMO/ICHCTBH NPOTHO3UPYIOT OCMBICIMBATD pabora
M3MEHYMBOCTH MyTalMOHHAs U3yYEHHS TEMBL: «TEHHBIE HCAJUICJIBHBIX TCHOB | PE3yJIbTAT 3HaIUMOCTD

XapaKTepU30BaTh BHOCSIT JTAaHHOH TEMBI,
WU3MEHYUBOCTD. MYTalun», «XXPOMOCOMHBIE
. 3aKOHBI HEOOXOANMBIE yuarcst
MYyTaLHMOHHAA PITHHHEL MYTALHHY, «TCHOMHEIC HACJIEJCTBEHHOCTH, | OMOJHEHMS. UCTIOJIb30BATh




N3MEHYHMBOCTh MyTanui. MYTalun», «yTpaTay, BUJIBI I1- HaxomAaT u CBOM B3TJISAIHI
FCHHLIG, «IeTIeIs», B3aUMOIEHCTBUS OT6I/Ipa}OT JJIA peIICHUA
XPOMOCOMHBIE 1 «YTUTHKALIAS, HEeaJUIeTIbHBIX TEHOB. | HEOOXOIUMYIO mpobaeM u
Pemats 3amaun Ha | MHGOPMAIHIO U W3BIICYCHUS
TEeHOMHBIE «UHBEPCHUS», «KCHHAPOM 0
y B3aUMOACHCTBUS CTPYKTYPHPYIOT JKHU3HEHHBIX
MyTanuu. YTpara. Hay, «ITOJTUTTIIOU U,
yran pa Hayna», «mio OHIM, HCAJUICTBHBIX TCHOB | €¢. YPOKOB
Henenus. «KOJIXMIHHY, naBath onpeneneHue | K- BRICKa3bIBatOT Vuurecs
I[yHJII/IKa].[I/IH. «MYTar€HHBIE BEIIECTBA». TEPMHUHaAM. HaspiBaTh CBOIO TOYKY CaMOCTOSATEILHO
MuBepcusi. XapakTepu3yoT BU/IBI MyTaHI/IgI; P3lzjeHHﬂ BBIOMpATH CTHIIH
aKTOpHI, criocoOHble [P. CaMOCTOATENEHO
Cungpom JlayHa. | 3aKOHOMEPHOCTH takTopEr, paboTHL,
TTonumIonays. MYTAIHOHHO# BBI3BATE YBEIMUCHAC OCO3HABATE MPHIMHEI -
Komxuuui MSMCHIHBOCTH 4acTOThI MyTallMil  CBOEro ycrexa Win
M : Heycriexa i HaxoquTh| SHATMMOCTh
yTarcHHBIC OpraHU3MOB. XapaKTepPU30BaTh CIoco6bl BEIXOA W3 | U3y4aeMoro,
BeIllECTBA IIpuBoOzsIT IpUMEpHI opMeI CUTyalluu HEyCIeXa. | BO3MOXKHOCTb
MyTalil y OpraHu3MoB. M3MEHUHBOCTH; Paboras mo HCIIONB30BaTh
MpEeIOKEHHOMY 1
CpasruBatoT BBIICIATE OCHOBHBIE | P ' Y CBOHM 3HAHUS TPU
CaMOCTOSTEIHHO
MOIU(UKAIIMN U MyTaLUH. pAsTHYHS MEKTY WM3yYeHUH IPYTHX
OO6cy)xIarT mpoOIeMBI COCTABJICHHOMY
MOTU(PHUKAIUIMHA [TaHy, HCTIOMB30BATH MIPEIMETOB.
N3MEHYMBOCTH .
MYTalusIMH; Hapsly C OCHOBHBIMHU
OpraHu3MOB HEPEUUCIIATh BUABL [ JOMOJHUTEIbHBIC
MyTaIii, pakrope, [CPEACTBA (CPaBOYHAs
criocoGHbIe BhI3BaTh [ A1CPATYPa,
KOMITBIOTED).
YBEIMYECHUE YACTOTHI
. 1. OcymecTBisATh
MyTatnh. ITOTUYECKYIO
O00CcHOBBIBAaTh OIIEPALIHIO
OHOJIOTHYECKYIO [yCTaHOBJICHHUS
POJIb MyTaITHil. OTHOILICHUH;
IIpuBoauTh IpUMEpPHI
K. Yuutbca KpUTHIHO
N3MEHYNBOCTH,
OTHOCHUTBCS K CBOEMY
HACJIEACTBEHHOCTU U
MHEHHIO, C
MPUCTIOCOOICHHOCTH TOCTOMHCTBOM
pacTCHMH 1 [IpU3HABaTh
JKMBOTHBIX K Cpe/ieé  OIIMOO0YHOCTH CBOETO
OOUTAHUS MHEHUS (eCTH OHO
TakoBO) U
KOPPEKTHPOBATh €r0
12 | OcHOBHEIE Cenexiusi. OnpenensitoT MOHITHS, maBaTh ompeaesieHue P: OcwmeicauBaror | MHM, Oecena,
METOJIBI FI/I6pI/I,I[I/ISaHI/I5L (bopMpreMHe B X0OJI€ TCPMHUHAM. HasrBath KOPPEKTUPOBATH IIPUYUHBI JICKIUA
CeNeKIHH MaccoBblii 0TOOp. | M3ydeHHUS TEMBI: [ICHTPBI SHAHKA 1 MHOT000pasus
. TPOUCXOXKICHUS 00BEKTHBHO UX JKUBOTHOTO
pacTeHui, WHnuBUayanbHbl | «CENEKIM», .
. KYJIbTYPHBIX PacTCHUH OLICHUBATb. MHupa
KHMBOTHBIX U i oTOOp. UncThle | «ruOpuauzanusy,




MUKPOOPIaHu3
MOB

JIMHUMY.
biuskoponcTBeHH
0€ CKpelLIBaHue.
T'erepo3suc.
MexBugoBas
THOpHIM3AIIHS.
HckyccTBeHHBIN
MyTareHes.
buoTexmomnorus.
AHTHOMOTHKH

«MaccoOBEBIi 0TOOPY,
«UHIUBHUYaIbHBIN
0TOOp», «UUCTHIE JINHUNY,
«OITM3KOPOICTBEHHOE
CKpEIIUBaHUEY,
«TETEPO3HCH,
«MEXBUI0BAS
THOPUII3AIIIDY,
«HUCKYCCTBEHHBII
MyTarcHes»,
«OMOTEXHOJIOT U,
«aHTHOUOTHUKNY.
XapaKTepU3y0T METO/IbI
CEJICKLIMOHHO paboTBHI.
CpaBHUBAIOT MacCOBBIN U
WHIUBHYaIbHBIH 0TOOD.
T'oToBsT cooOmIeHNS K
YPOKy-CEMHHapy
«Cenexnust Ha Ciryx0e
YeJI0BEKa»

XapaKTeprU30BaTh
Ba/laud ¥ IIEHTPOB
[IPOVCXOXKICHHS
KyJIBTYPHBIX PACTEHUH ¢
MECTaMH PaCIIOIOKECHHS
BHAYECHHEOOOCHOBEIBATE
COBITIaJICHUE BEJIMKHUX
MPEBHUX LUBUIIN3AIUH;
[IPUBOAUTH MPUMEPHI
MCITOIb30BaHM
yICHBIMU B
CeJeKIIMOHHOI paboTte
BaKOHa
FOMOJIOTHIECKUX PSIOB
HaCJIEACTBEHHOM
M3MEHYHUBOCTH

aBaTh OTpEIeICHUE
repmuHam. Ha3biBath
OCHOBHEIC METO/IBI
CCICKIUI; BUbI
ruOpuau3anuu
XapaKTepru30BaTh
OCHOBHBIE METOIBI
CEJIEKI[UHU, BUIBI
ruOpUIN3AIUH, SIBICHUE
reTepo3uca; 3HaTh
METOIINKY,
[T03BOJIIOIIYIO
MpEeo10JIeTh
CTEPUILHOCTH
MEKBHIOBBIX
MEXPOJIOBBIX)
ruopuaos. [IpuBoIUTH
MpUMeEpHI
CEeTECKIIMOHHBIX PadoT

I: YMEHHE
pabortaTth c
TEKCTOM, BEIIEIIATH
B HEM [IJIaBHOE,
AHanu3upoBarth,
CPaBHUBATb,
KIacCU(UITUPOBAT
b W 0000mwarsL
MOHSATHS.

K: orcramBaror
CBOIO TOYKY
3peHUs, MPUBOIST
apryMeHTbI, YMETh

B3MJITHY Th Ha
CUTYallMI0 C WHOU
TIO3HINH u
JIOTOBapHBaThCA C
JFOABMU WHBIX
NO3ULU.
OtcrauBas

CBOIO TOYKY
3peHwus, IPUBOAUTH
apryMEHTHI,
MOATBEPKAAs WX
(akramu.

IP: KOppEeKTHPOBATH
BHaHUS U OOBEKTHUBH(
MX OILICHUBATH.

II.. JaBath
OTIpeieieHe
[OHATHSIM Ha OCHOBE
M3y4EeHHOTO Ha
Pa3IMYHBIX
npenMeTax y4eOHOro
Marepuana;
[MpeoOpa3oBEIBaTH
MH(OpMALUIO U3
0JTHOTO BUJIA B JPYTOi
1 BBIOMPATh yIOOHYIO
st ce0st popmy
(bukcammu n
peCTaBICHUS
MHGOpPMAITUH.

K: orcrauBator
CBOIO TOUKY 3pEHHUSL,




[IPUBOJAT APIYMEHTHI,
'YMeTh B3IJISIHYTh HA
CUTYaLUIO C UHOU
MO3ULUU U
MOroBapuBaThLCs C
ITFOABMH MHBIX
[MO3ULIMII.

OTcTauBas CBOIO
TOUKY 3pECHHUS,

[PUBOTUTH
APTYMCHTEI,
MONTBEPKIAAS UX
(bakTamu
13 (O6o6marommit Cenexnus Ha BricTynarot ¢ JlaBaTh OIIPEJIEICHUE P:Vmeror Bribuparot
YpPOK-CeMHHAp ciyk0e uenoBeka | cOOOIICHUAMH, TepMuHaM. Ha3pIBaTh | OpPraHU3OBHIBATH TIeJIeBEIC U
Mo Teme 06CYIKAIOT COOBIICHNS C CTIIOCOOBI CETCKITHH BBITIONHEHHE CMBICIIOBBIC
(CeneKus» O THOKIIACCHHUKAMH 1 OpTaHU3MOB; 3alaHAN YIUTEI, YCTaHOBKH B
MIEPEYHCIATD UX aHAITN3UPOBATh CBOHX
YAHTCIIAMHI CBOWCTBA M 3HAUCHUE | PE3YNbTaTHl CBOCH eHCTBUAX U
XapaKTepu30BaTh paboTHI HA YpOKe. MOCTYIKAX .
0COOEHHOCTH IT: Ymerot
BOCIPOU3BOUTH
HHPOPMALINIO TIO
naMsITH, 1aBaTh
oTIpeieIIeHIe
TIOHSATHUSIM,
CTPOHTH pEYEBEIC
BBICKa3bIBAHMS,
yCTaHABJINBATH
MIPUYHHHO-
CJIEJICTBEHHBIC
CBSI3M.
K: Ymenue
paboraTh B
rpymnmnax,
00cyX1aTh
IMonmyIAIHOHHO-BU/I0BOM YPOBEHb - 8 4acOB
1 |[omynsuoHHO- ITonsitue o Buze. OnpenenstoT NOHATHS, JlaBaTh OIPE/CIICHHE : CAMOCTOSITENIBHO Yuurbcs HHM, Gecena,
BI/IHOBOﬁ KpHTepHH BUA: (bopMpreM])Ie B X0JIe TCpMHUHAM. Ha3zwiBaTh IIOCTaBUTH LCJIb OCMBICJIUBATh JICKIUA
YPOBEHB: obmas MOP(OJIOTUYECKHHA,| H3YIEHUS TEMBL: «BUI, Kputepuu Brjia PpaboTeI, cOCTaBATH SHA9MMOCTD
XapaKTepUCTHKA (hU3NOTIOTHYECKHH, | «MOPOTOTHIECKIHA XapaKTepu3oBath fUIaH u JIQHHOH TEMEL,
. . OCHOBHYIO MOCIIEI0BATEIHHOC YUHUTBCS
TeHETHHCCKHH, KpHTCpHH BHAAY, CUCTEMATHUYECKYIO Tb A€UCTBUI HCII0JIb30BAThH
SKOJIOTHYECKHUH, «puznomornaeckuit e/IMHULY B ,CITMYHUTE CBOH B3TJISIBI
reorpauvecKui, | KpUTEpHH BHIAY, OUOJIOTUH, KPUTEPHHU pE3yNbTATEI U JUIS pELICHUS
HCTOPUYECKU. «TE€HETUYECKUM KpUTepui BUJA BHECTHU npoOem u




Apead.
IMomynsauus.
CaoiicTBa
HOILYJISILUM.
buoruyeckue
cooO1iecTBa.
Jlabopamopuas
paboma
N3yuenue
MOP(OIIOTHIECKO
rO KpUTEpHs BUIa

BHJA», «3IKOJOTMYECKUN
KpUTEpU BUAAY,
«reorpaduueckui
KpUTEpHH BUAAY,
«UCTOPUYECKUU KPUTEPUI
BHJA», «apeai,
«TIOTYJIALUAY, «CBOWCTBA
MOMYJISILAI,
«ObnoTnveckue
cooOmIecTBay.

JlatoT XxapakTepUCTUKY
KpUTEpHEB BUA,
NOIYJIIIUOHHOM
CTPYKTYpBI BUJA.
OmnuceIBalOT CBOWCTBA
morrysuit. OOBACHIIOT
pOJIb pENpPOTYyKTUBHON
M30JILUH B MOAAEP KaHUI
LEJIOCTHOCTH BHUJA.
Brimonusitor
HpaKTHYECKyIo paboTy 1o

(Mopdoornueckui,
(U3HOIOTHYECKHH,
TCHETHYCCKHH,
DKOJOTHYCCKHH,
reorpagIecKuid,
HACTOPHYCCKHUIA).

HEOOXOANMBIE
JOTIOJTHEHNS,
OLICHUTH CTCTICHb
YCHELHOCTH CBOEH
MHIUBUAYATbHON
o0pa3zoBaTebHON
JIeATEILHOCTH.
II : ymenue
HaXOJMTh HYKHYIO
nHpopManuio,
HCIIONIb30BATh
pas3yinyuHbIe
HUCTOYHHKH
MOTy4CHHS
nHpOpMAaLNH,
TIPEACTaBIST
HHPOPMALIHIO B
BUJIE€ CXEM ,Ta0JIHI
1 KOHCIIEKTOB.
K : oTcraBath
CBOIO TOUKY
3pEHUs IPUBOUTH
apryMEHTHI,
TIOJTBEPKAATh UX

U3Yy4CHHUIO IIPUMEPaMHU, C
Mopdonoruueckoro JIOCTOMHCTBOM
MIPU3HABaTh CBOU
KpUTEpHUA BHUA.
C OILMOKHU U
MBI B YTCHU
CHIOBOE HTEHHE KOPPEKTHPOBATh
3HAHUS,
B3aMMOOIICHUBATh
Zpyr fpyra.

U3BIICYCHUS
KU3HEHHBIX
YPOKOB

(DKOJIOrHYeCKUe
(baxTOpHI U
[YCTIOBHS CPEBI.

TTonsTue 06
9KOJIOTHYECKUX
(axropax.
VYcnosus cpeasl.
DKOJIOTHYECKHE
(akTOpBI:
abUOTHYECKUE,
OHOTHYECKHE,
AHTPOITOTCHHBIE.
DKOJIOTHIECKHE
YCIIOBUS:
TeMITeparypa,
BJIQ)KHOCTb, CBET.

OnpenensitoT MOHTHS,
(opmMupyembIe B X0J1€
N3y4YEeHUS TEMBI:
«abnoTHUECKHe
9KOJIOTUYECKHUE (HaKTOPhI»,
«ObnoTnueckue
9KOJIOTUYECKHUE (haKTOPhI»,
«@HTPOTOTeHHbIC
9KOJIOTHUECKHUE (PaKTOPBI»,
«9KOJIOTHIECKHUE
YCTIOBUSI», «(BTOPHYIHBIE
KIIMMaTH9IECKHUE
¢axrops». [aror




Bropuunsie

XapaKTEePUCTUKY

KIIMMaTU4eCKUe OCHOBHBIX 3KOJOTHYECKHUX
(axTopHI. (haKTOpOB U yCIIOBUH
Bnusnue Cpenbl.
SKOJIOTUYECKUX YcTaHaBIMBAIOT
YCIIOBHI Ha MIPUYMHHO-CIECCTBEHHBIE
OpTraHU3MBI CBSI3U Ha IpUMeEpE
BIIMSTHHS DKOJIOTHYECKUX
YCIIOBUI Ha OPTaHU3MBI.
CMBICTIOBOE YUTCHHE
IIpoucxoxnenue IIpoucxoxxnenue | OnpenenstoT MOHATHS, JlaBath ompejeneHue [P : caMOCTOSITENbHO Yuarcs KV, rpynm.
Buz0B. PasButne BUIOB. Pa3Bute | dopmupyembie B X0l TepMrHaM. Ha3plBaTh [OCTAaBUTSH LiETb WCTIONB30BaTh | paboTa
SBOJTIOLIMOHHBIX SBOJTIOLIOHHBIX M3YUCHNS TEMBI: (hamMHTHMM y9eHbIX- [paboThI, COCTaBUTH CBOH B3IJISIbI
. o 3BOJIFOLIMOHHUCTOB; TUIaH U Ha MHp JUIA
IIpeCTaBICHUN MpeCTaBICHUI. «OBOJIIOLUSY, «TEOPUS
0 OCHOBHBIE ITOJIOKEHHS [TOCIEN0BATEABHOCTD OOBICHEHUS
CHOBHbIC HAapsunay, «1BmxKymme teopun Y. lapBuHa  |neiicTBuii Pa3IMYHBIX
HOJIOXKEHUS CHIIBI DBOJIOLIMNY, 1T : yMeHHe HAXOMUTY cutyauuit,
TCOpUU 4. «U3MCHYHUBOCTB», «60pL6a XapaKTepHu30BaTh HYXKHYIO pemenus
JapBuHa. 3a CyIIECTBOBAHHEY, OCHOBHBbIE I0JIOKEHHS MH)OPMAIIHIO, BO3HHUKAIOIINX
DBOJIOLUSL. «eCTECTBEHHBIN 0TOODY, teopuu Y. JlapBuHa;  ECIIONBE30BATH npobiem 1
Teopust JlapBuma. | «CHHTETHHECKAsS TEOUS 000CHOBBIBATh POJIb Y.pa3nuyHble U3BIICUCHUS
JlapBuHa B pa3BUTHH [HCTOYHHUKH JKU3HEHHBIX
JIBIXKyIUE CUIIBL | BOJIFOLIUNY. .
IBOJIIOIIMOHHBIX UACH. [TOTydeHHS YPOKOB
9BOJIIOLIMHU: JlaroT XapakTepUcTUKy U Boinensts obmiee 1 pH(GOpMAIHH. Oco3HaBatsb
H3MCHIHBOCTS, CpaBHUBAIOT pa3u9IHOE B K : oTcTaBaTh CBOIO | CBOM MHTEPECHI,
6opnba 3a SBOJIOI[IOHHBIE SBOJTFOITUOHHBIX TOYKY 3PCHHS HaXOJUTh U
CyLIECTBOBAaHME, NpEIACTaBICHUS TCOPUAX J'[aMapKa u MPpUBOANUTDH n3y4atb B
€CTECTBEHHBIH XK.B.JTamapka u OCHOBHbIE MapBuna, APryMEHTEI, y4eOHHKaX 110
o160p. TTONIOKEHNS yUEHHs! XapakTepusys MOJTBEPKAATh UX pasHbBIM
OCHOBHYIO 3aciyry Y. mpuMepamu. mpeaMeram
CuHreTudeckas Y.dapBuna.
JapsBuna P yMerOT OLleHUTH MaTepHan (13
Teopust sBommounn | OBbACHSIOT CTENeHb YCIIENHOCTH |  MaKCUMyMa),
3aKOHOMEPHOCTHU cBOCH I/IMCI-OHH/Iﬁ
9BOJTIOI[IOHHBIX MHINBUIYaIEHON OTHOIIICHHE K
TIPOLIECCOB C MO3UILIUH 06pa30BaTeJ'ILH017[ CBOM
yuenus U.JlapeuHa. {LCATCBHOCTH.
/] :aHaNU3UPYIOT,
T'oToBAT cooOmmIeHus UK
CPaBHUBAIOT,

npe3enTanuu o Y.JlapBune
B TOM YHCIJIE C
HCIOJIb30BaHUEM
KOMITBIOTEPHBIX
TEXHOJIOTH.

Pabotarot ¢ UnTepaeTom
KaK ¢ ICTOYHUKOM

KTaccuGUIMPYeET U
0000IIACT MOHATHS;
ITafOT OTIpeIeIICHUE
MOHATHSIM Ha OCHOBE
M3ydEeHHOTO Ha
Pa3TUYHBIX
MmpenMeTax yaeOHoro




nHdopmannu

MaTepHaa;
K- ymerot ciymats
[yIUTETISI U OTBEYATh
Ha BOIPOCHI

lbronornueckast IlonynsaunonHas OmnpenessroT MOHATHS, JlaBaTh omnpenenacHue [P : caMoCTOSTENBHO | Y4UThCA HWHM, Gecena,
Knaccﬂq)pn(auﬂ;[ TEHETHUKA. @OpMprCMHe B X0OJIE TEpMHUHaAM MOCTaBUTh LICJIb OCMBICIIMBAThH JICKIIUA
Moy Asmus Kak N3MEeHYHBOCTS W3y dCHHS TEMBI: XapaKTepu30BaTh  [pabOTHI, COCTABHTh 3HaTUMOCTD
PIeMEHTapHast reHooHIa «TOMYJISIIUOHHAS SJICMCHTApHYIO . JlaHHOM TCMEL,
€JIMHUILY DBOJIIOLIUN  [TOCTIEIOBATENBHOCTD | YIUTHCS
€IMHULIA TCHETHUKAY, KTCHO(POH/IY. (Homy Ao, neifcTBHil HCIIONB30BATE
PBOJIFOLIMH HaspiBaroT npuannbl o6ocHoBBIBaTE posib | I : yMEHNE HaXOIUTH CBOM B3TJISAIBI IS
M3MEHYMBOCTH TeHO(OH 1. HOIYJISALUN B HYXHYIO peteHus mpodiemM
[IpuBoaaT mpuMepsI, 9KOJIOTHYECKUX MH(pOpPMAITHIO, Y U3BJICUCHUS
JIOKA3bIBAIONIIE cHUcTeMax. MCIIOJIE30BATh JKIU3HEHHBIX
NPHCTIOCOBHTETBHBIIT [IpoBomuTh pa3MUIHBIC YPOKOB
. CpPaBHUTEIBHYIO  [ACTOYHUKHU Yuartces
(amanTHUBHBIN) XapakTep
. XapaKTepUCTHKY  [TOJTYYCHHUS HCTIOJb30BaTh
W3MEHCHHUH TeHO(OH . OpPTaHW3MEHHOTO i [MH(pOPMAILUH. CBOM B3IJISAIBI Ha
OO6cysknarT npodIeMbl TOITYTISIITHOHHO- K : oTcTaBath cBOIO | MHp AN
JBUXKYIIUX CHJT SBOJTIOIIMH BUJIOBOTO YPOBHEH  [TOUKY 3pECHHUS 00BSICHEHUS
C TMO3UITHIA COBPEMEHHOU OpraHu3aliy KUBOH [TPUBOIUTH Ppa3TUYHBIX
GHOJIOTHH. MIPUPOJIBI APTYMEHTHI, CUTYalluH,
CMBICTOBOE UTCHIIE JIaBaTh OIpeeNieHNe [MOATBEPKIATh UX perieHus
TePMHUHAM MprUMepamMHu. BO3HHUKAIOIIHNX
XapakTepu3oBaTh [P YMEIOT OIICHUTh mpobieM u
OCHOBHBIE CTETIEHb YCIICITHOCTH | U3BIICUCHUS
CHUCTEMaTH4YEeCKHe (CBOCH JKIU3HEHHBIX
KaTerOpuy; MPU3HAKN MHIWBHIYaTbHOM YPOKOB
LAPCTB >KUBOM 00pa3oBaTeTbHON Oco3HaBaTh CBOU
TIPHUPOABI (OTICIIOB, |IEATEIEHOCTH. HHTEPECHI,
KJIaCCOB, CEMENUCTB |/ :aHAIU3UPYIOT, HaxXoAUTh U
IBETKOBBIX CPaBHHUBAIOT, U3y4aTthb B
pacTeHui; KIacCUUIMPYET U | ydeOHHKAX 110
MOJNIAPCTB, TUTIOB M 0000IIAET MOHATHUS; | pa3HBIM
KJIACCOB JKUBOTHBIX). |[TAfOT ONpPEEICHHE |MpeaMeTaM
OmnpenensaTsd MOHATHSIM Ha OCHOBE |MaTepHal (U3
TaKCOHOMHMYECKYIO  [M3YYEHHOTO Ha MaKCHUMyMa),
MPUHAIJIEKHOCTh  [pa3IMYHBIX UMeroLui
pacTteHuii mpeaMeTax y4eOHOTO | OTHOIICHHE K
MaTepuana, CBOUM
K- ymeroT ciaymarh
[VIUTENSI U OTBEYaTh
Ha BOIIPOCHI
Boproa 3a Boprba 3a OnpenensiroT MOHATHS, JlaBaTh OTpeIesicHNe P- BBIZENAIOT M Oco3Haror KY, rpymnm.
CYILIECTBOBAaHUE CYILIECTBOBaHUE. (bopMpreM])Ie B XOJI€ TCPMHUHAM. HassBaTh OCO3HAaro0T TO, 4TO AKTHUBHOC pa60Ta
Y €CTECTBEHHBIH ®opMbI 6OPEOLI U3ydYEHHUS TEMBI: dopmer 6oprOHI 32 YK€ YCBOCHO, B3aUMOJICHCTBHE
CYIIICCTBOBAHNE, BHOCSIT KHUBBIX




otbop 3a «BHYTpUBHUI0Basi OoprOa thopmbl HEOOXOANMBIE OpTraHU3MOB C
CYILIECTBOBAHUE. 3a CyILLIECTBOBAHUEY, €CTECCTBCHHOT' O JOITOJTHECHMU . Opr)KaIOU.IeI‘/’I
®Dopmbl «MeXBHI0Bas 6OprOa 3a orbopa Cpenoit.
€CTECTBEHHOT'O CYIIIECTBOBaHHUEY, «00pbOa XapaKTepHsoBath I- necnenyror,

hopMe1 OOPHOEI 32 HaXOJAT U
otbopa 3a CYLIECTBOBAHHUE C cyImecTBOBaHE, oT6HparoT
HEOJIarONPUSATHEIMA POJIb ECTECTBEHHOTO HEO0XOIUMYIO
YCIIOBHSAMH CPEIBI», oTOOopa 1 ero GOPMBI. UHpOPMAIIUIO U
«CTaOMIM3UP YOI CpaBHHUBATD CTPYKTYPHUPYIOT
€CTEeCTBEHHBIH 0TOODPY, CTa6HHH3HVPy10HlHI“4 u ce.
BRI JBIDKYIUH 0TOOP.
. [IpuBOAUTE IPUMEPHI K- cnymaror
€CTECTBCHHBII 0TOOPY. .
aJanTanui Kak YYUTENs, OTBEYAIOT
Xapaxtepusyior GopMbl pe3ynbTaTta neicTBus Ha BOIIPOCHI
OOpBOBI 3a CYIIECTBOBAHUE | ecTecTBEHLOIO
U €CTECTBEHHOT0 0TOOpA. otbopa,
IIpuBoasAT mpuMeEpsl UX MPOUCXOALICTO IO
TIPOSIBJICHHUS B TIPUPO/IE. JlaBIeHHEM OOPBOBI
PaspabatsiBatoT 3a CYHICCTBOBAHNC
SKCIEPUMEHTHI IO
HU3YUYEHHIO IEHCTBUI
0TOOpa, KOTOpHIE CTAHYT
OCHOBO# Oyay1iero
yuebHo-
HCCIIeI0BATEIbCKOTO
MPOEKTA.
CMBICIIOBOE UTEHUE
Bunoobpasosa [lousTHe O OnpenenstoT NOHATHUS, JlaBaTh OIpeesiCHUue P- BHOCSAT Oco3HarT HWHM, Gecena,
HUe MHKPOIBOJTOLIHH. dopmupyembIe B x0/1€ tepmuHaM. Ha3siBaTh HE00X0IUMbIE MHOTO00Opa3ue | JIeKIHs
M30msrms. V3yHeHNS TEMBL: OCHOBHBIC (POPMBI JIOTIOJTHCHUS, KHUBOTHOT'O
eorpaduuecioe p—— BUZ000Pa30BaHUS BBIICTISIIOT U Mupa Ha 3emJe.
XapaKTepru30BaTh OCO3HAIOT TO, YTO
BHIO00Pa30BaHMUE. | «H3OJSALIIY, nporece O JUTEKHT
IMUKPOIBOITFOIIHSI. «PETPOIYKTUBHAS MHKDOSBOIIOLHH, €10 YCBOGHHIO.
M3omanus. H30JILUAY, OCHOBHbIE (DOPMBI; I1-
PerpoayKTHBHAS «BHUI000pa3oBaHUEY, MPUBOAUTH MPUMEPBL. CTPYKTYPHPYIOT
M30JIALIMSL. «reorpadudeckoe HlokaspIBaTh, 4TO y4eOHBbIH
BumooOpa3oBaHue. | BHIOOOpa30BaHUEC). JIBHKYIIEMY 0TOOPY Matepual,
MPUHAICKUT BBIJICIISIFOT B HEM
eorpaduueckoe XapakTepusyoT
pelIaroas pob B TJIAaBHOE
BHI000pa30BaHUE MEXaHU3MBI nporeccax K- BOCHPHHHMAIOT
reorpagu4ecKoro BHI000pa30BaHus, “HPOPMALIHIO HA
BHI000pa30BaHus C 4TO CIIyX, OTBEYaTh Ha
HCTIONB30BAHHEM PHCYHKA | HACJIEACTBEHHOCTD, BOTIPOCHI YUUTEIS
N3MEHYUBOCTE,

yaeOHuKa. CMBICIIOBOE




YTCHUC C NOCICAYIONM
BBIIBHKCHUC TUIIOTE3 O
APYrux BO3MOKHBIX

O6opnba 3a
CYILECTBOBaHHUE U
€CTECTBEHHEII 0TOOp
SBIISIOTCS

MeXaHH3Max
JBIDKYIIUMH CHIAMU
BHUJI000pa30BaHUS N ——
XapakTepu3oBaTth
poJb B
BUZ000pa30BaHUH
Pas3IMYHBIX
MEXaHU3MOB
W30JIIUU
Makpo3Boton [TonsTue o OnpenensitoT MOHTHS, JlaBaTh OIpE/CIICHHUE P- mnanupyrot u OcosznaBats | UHM, Gecena,
ust MaKpO3BOJIOUHH. | (hOPMHpYEMBIE B XOJI€ tepmuHaM. Ha3piBaTh MIPOTHO3HUPYIOT CBOM MHTEPECHI, | JICKIHA
Hanpasnenus W3y deHHS TEMBI: OCHOBHEIE pe3yIbTaT U HAXOJUTh H
MAKPOSBOIIONHH, | <MAKPOABOIIOIH, TaKCOHOMHYECKHE BHOCST H3ydJaTh B
TPYIIIIEL, TIPOIIECCHI, HE00XOIUMBIC y4eOHHKAX 110
Ilyrn «HATpPABIICHIA SIBIISTIOTIIACCS JTOTIOTHCHHSL. pa3HBIM
AOCTHKCHIA SBOJIIOLUNY, JBIKYIIIAME CHIIAMH I1- HaxomAT U npeaMeTam
OMOIIOTHYECKOTO | «OHOIOTHIeCKUi MAaKpO3BOIIOLHH OTOUparOT Marepuan (u3
mporpecca MPOTpeccy, XapaKTepU30BaTh HEO0OX0IUMYIO MaKCUMyMa),
«OUOIIOTHICCKHUIA MIOHSATHE UHGOPMALUIO U HUMEIOIINI
perpecey, «apomopdos», «MaKpPO3BOIIIOIIHS; CTPYKTYPHUPYIOT OTHOIIEHHE K
MPUBOANTD ee. CBOUM
«AAUOATATITALIMUSY,
JTOKa3aTebCcTBa K- BBICKa3BIBAIOT HHTEpECaM.
CACTCHCPALHSDY. MaKpOABOJIFOIIHH. CBOIO TOUKY
XapaKTepU3yIoT IIIaBHbIE 3peHHs
HaIpaBJIeHHs DBOJOLIH.
CpaBHHBAIOT MUKPO- U
MaKpPOIBOJIIOIHIO.
OO0cy)xIarT mpoOIeMBI
MaKpOIBOIIOIIH C
OJTHOKJIACCHUKAMU U
YYUTEIIEM.
Pa6oratot ¢
JOIIOJIHUTCIIbHBIMHU
MHPOPMAIMOHHBIMHA
HCTOYHHUKAMH C LIENbIO
TIOJITOTOBKH COOOIIEHNUS
WA MyJTbTHMEINA
NIpe3eHTauu o Gakrax,
JIOKa3bIBAIOIINX
9BOJIIOLIUIO
O06o0maromuii Brictymaror ¢ JlaBaTh OTIpEJICIICHUE P:¥merot BriOuparor




YPOK-CEMUHAp COOOIICHUAMH, TepmuHaM. Ha3piBaTe | OpraHM3oBBIBATH LIENEBBIE U
06cy)KHaIOT COO6H.[CHI/I$I C OTallbl W BHUJbI BBITIOJTHCHHUC CMBICJIOBBIC
OXHOKJIACCHAKAMH H SBOJIOLH; 3aJjaHUN yIHUTens, YCTaHOBKH B
yamTenAMH TIEPETHCIIATE HX AHAIM3MPOBATH _cBomX
CBOMCTBA M 3HAUCHNE | PE3yJIbTaThl CBOCH JEUCTBHUAX 1
XapaKTepU30BaTh paboTHI Ha yPOKE. MOCTYIKAX .
0COOEHHOCTH IT: Ymeror
BOCIIPOU3BOAUTH
nHpopmanuio 1o
MaMsTH, 1aBaTh
oTpeJiesIeHNe
TOHSTHUSIM,
CTPOUTDH PEUEBbIC
BBICKA3bIBAHHS,
yCTaHaBJINBaTh
MIPUYNHHO-
CJIC/ICTBEHHBIE
CBSI3M.
K: Ymenune
paboTath B
rpymnmnax,
00cyX1aTh
IKOCHCTEMHBIIT YpOBeHb - 6
Coo0ecTBo, Bruotnueckoe OmnpenemsioT MOHATHS, tepMuHaM. Ha3siBaTh P- onpenenstor VYuarcs VHM, 6ecena,
JKOCHCTEMA, co00IIecTBO, WK | (OPMHUpPYEMEBIE B XOJI€ HIPUPOAHBIC Lenk paboTsl,, UCIIOIB30BATE | JICKIHA
OHOTIeOIEH03 OHOILIEHO3. H3YYCHUS TEMBI: coolrectsa. KOPPEKTHUPYIOT CBOM B3TJISIbI
Okocucrema. «bnotnueckoe Hepeuncos, SHAHHA Ha MHp V1A
3JIEMEHTHI SKOTOTIa, . I1- anamm3upyror 0OBSCHEHUS
Buoreonenos cOo00IIIeCTBOY, 6HOTONA 1 " PANTHYHBIX
«6Ho1IeHO3, GHOTeoIIeH03a TG GepEHITHPYIOT CHUTYAIIN,
«KOCUCTECMaAY, XapakTECpHU30BaTh NOJy4YCHHBIC peueHus
«OHOTEOIICHO3. HIPHUPOIHEIE 3HaHHUA. BO3HMKAIOIINX
OMNMCHIBAIOT U coo01ecTBa, nx K- ymeror npoOem n
CPABHMBAIOT YKOCHCTEMBI OCHOBHBIE CBOMCTBA | CIyIIAaTh YIUTEINS N3BIICUCHUS
1 33/1a4H; W OTBEYaTh Ha JKU3HEHHBIX
Pa3IMIHOTO YPOBHS
MePEYHCIIATH BOTIPOCHI YPOKOB
IlpuBoasT npuMepsl BaXHEHIIIHE Oco3HaBaTh
9KOCHCTEM PAasHOTO KOMITOHEHTHI CBOU MHTEPECHI,
YPOBHSL. 9KOCHCTEM U UX HaXOJIUTh N
XapakTepu3yloT akBapuym KHaCCH®HKaHHKX u3y4daTtb B
KAaK HCKYCCTBEHHYIO POJIb PEryNIsATOPOB B yueOHHKaXx 110
SKOCHCTEMY NOJIepIaHIN pa3HbIM
ycToifunBocTu mpeaMeram
9KOCHCTEMBI. MaTepuan (413
ITpoBoauTh MaKCUMyMa),
CPaBHUTEIBHYIO AMEIOIIN I

XapaKTePUCTHKY

OTHOIICHUC K




Co00I11eCTBa, CBOUM
3KOCHCTEMBI,
OHMOTeOIIEHO3a.
[IpuBoauTE IpUMEpPHI
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
C000IIIeCTB
CocraB u Bugosoe OmnpenessroT MOHATHS, JlaBaTh OIpe/ieTIeHe P- OcmeiciuBator | MHM, Gecena,
CTpYKTypa p33H006p33He_ q)OpMI/IpyeMLIC B X04¢ TCpMHUHAM. HasrpiBaTh OpPraHn30BbIBAIOT CANHYIO JICKIIUS
cooblecTsa Mopdosoruuecka | U3ydeHUs TeMbl: «Bugopoe | [PYHIBI OPTaHU3MOB, BBITOJIHCHHIC TIPUpOAHYIO
. COCTABJISIOININE 3a/IaHuN yUuTeNs, LIEJIOCTHOCTh
AU pasHoobpasue», «BUIOBOU
TpOhUIECKYIO JIEJIAIOT BHIBOJBI
MIPOCTPAHCTBEHHA | COCTaB», «aBTOTPO(BI»
poctp ’ POd1», CTPYKTYpY o pe3yJibTaTaM
1 CTPYKTYpa «reTepoTpodBI, coo0miecTBa; paboTHI
COOOIIECTB. «MIpOAYyHCHTBI», NCPECUYNCIIATE CBSI3U B II- ymeror
Tpoduueckas «KOHCYMEHTBI, JKOCHCTEMAX paboTats ¢
CIpyKTYypa «PeJLyLICHTBI», (TeppuTOpHANbHEIC, | TEKCTOM, BHIACIATH
coo0iiecTna. «IPYCHOCTBY», «PEIKUe HHIICBLIC, B HCM I'TTABHOC.
MEXKITOYJIAIHOHHBIC
[IuimeBas nerb. BHUJIBI»,
6 ) K- BBIpaxkaroT B
TIumeBas ceTs. «BHIBI-CpEO0OpazoBaTes XApaKTEPU30BATH OTBETAX CBOH
’Kuznennele n». XapakTepU3yoT MOP(OTOrHYECKYIO 1 MBICTTH
(hopMBL MOP(HOIOTHYECKYIO U MIPOCTPAHCTBEHHYIO
Tpodrueckuii MIPOCTPAHCTBEHHYIO CTPYKTYpPY
YPOBEHD CTPYKTYpPY COOOIIECTB. coo0rmecTBa;
AHATH3UPYIOT CTPYKTYDY 3HAYEHHE BUIOBOTO
pa3HooOpa3us Kak
OHMOTHYECKHUX COOOIIECTB
IMoKa3aTeJs
T0 Cxeme COCTOSHHS
C000I1IeCTBa;.
Me>xBUIOBBIE Tumner OnpenensitoT NOHATHS, JlaBaTh OIpe/IeJICHUE P- PasBuBarot Oco3HarT WHM, Gecena,
OTHOILICHUS OUOTHUYECKUX (bopMpreMLIe B X0J¢€ TCpMHUHAM. HasreiBaTh HaBBbIKU AKTHUBHOC JICKIIUS
OPraHU3MOB B B3aUMOOTHOLICHH | U3y4YEHHUS TEMBIL: BUJIBI CaMOOLICHKH H B3aMMOJICMCTBHUC
. . . OHOreOIEHO30B; caMoaHajau3a. JKHUBBIX
9KOCHCTEME i. Heiirpanuzm. CHEUTpaIU3M»,
A MIEPEUNCIISTD I1- ymetor OpPTaHU3MOB C
MEHCAJIN3M. MEHCAIIA3M N
CHCAN3 «ameHCanu3M», OXpaHHbIE CTPYKTYpHUPOBAThH OKpYXaromien
Kommencanuzm.C | «kOMMEHCAIIU3M, MEPOIIPHUSTHS 110 yueOHbIi Cpeoi.
AMOHO3. «CUMOMO3Y, COXPaHEHHIO Marepual,
IIpoTokoomepary | «IIPOTOKOOTICPAIIHSI, J9KOCHCTEM BBIJIC/IATH B HEM
o «MYTyanusmy», XapaKTepu30BaTh IJIaBHOE
Myryamusm. KOHK | «KOHKypeHIHs», SKOJIOTHUYECKYIO K- BrICKa3BIBAIOT
CYKUECCHIO, €€ CBOIO TOUYKY
YpEHIHS. «XHIIHAYECTBOY,
X TIPUPOIY U 3pEHUS
HIIHUYECTBO. «Iapa3UTUIM. MEXaHH3MBL, CTAIHH
IMapazurusm PemaroT sxonorudeckre CYKILIECCHH
3a/1a4ud Ha IPUMCHECHUE (nmepBUYHYTO,

OKOJIOTHYCCKHX

BTOPHYHYIO);




3aKOHOMEPHOCTEH.
[IpuBoasT IpUMEPHI
MOJIOKUTEIBHBIX U
OTPHUIIATCILHBIX
B3aMMOOTHOIICHU

OPTraHNU3MOB B IOITYJIAUAX

000CHOBBIBAThH
3HAYEHHUE CYKIIECCUH.
BrigensaTs cxoncTBa
1 pa3I4us B
(YHKINOHUPOBAHUH
Ha3eMHBIX U BOIHBIX
akocucreM. /laBatb
XapaKTCPUCTHKY
JIeATETbHOCTH
YeJloBeKa Kak
OJIHOMY U3
PETYIUPYIOIIUX
(akTopoB B
HKOJIOTHUECKUX
cucTeMax

IloToxu
BelllecTBa U
SHEPTUU B
9KOCHCTEME

IloToku BemecTBa
Y SHEPTUHU B
3KOCHUCTEME.
[Mupamu bt
YHUCJICHHOCTU U
Ouomacchl

Omnpenensror HOHSTHS,
(dbopMupyemsbIe B X011e
H3YYEHHS TEMBI:

«nvupamMuyga YUCJICHHOCTHU

1 OMOMacChI».

JlaoT XxapakTepuCTUKy
POJM aBTOTPO(HBIX U
reTepoTPOHBIX

OpPraHMu3MOB B SKOCUCTEME.

Pemaror sxonorunueckue
3a[la4u Ha IPUMEHEHUE
JKOJIOTUYECKUX
3aKOHOMEPHOCTEN

JIaBaTh OMpe/eICHUE
tepmunam. Ha3biBath
TPYIIIBI OPraHH3MOB,
COCTaBJISIOIIHX
TpopHYECKYIO
CTPYKTYypYy
coo01ecTna
XapaKTepU30BaTh
MMOTOKH SHEPTHH U
BEILIECTBA B
9KOCHCTEMAX,
KOJINYECTBEHHBIE
HU3MEHEHHS YJHEPTHU
B TIpoIecCe MepeHoca
€€ 110 MUILEBLIM
OCIIsAM, HI/IpaMI/II[I)I
YUCJIICHHOCTU U
OMOMAaCCHI.
O60CHOBLIBATH
HEeNpepbIBHBIN
MIPHUTOK BEIICCTB
HU3BHE KakK
HEOOX0IUMOE
yCIoBHE
(YHKIIMOHUPOBAHUS
SKOCHCTEMBL.
CoCTaBIIATh LIEMHU
[IATAHKS

P-
OpPTaHU30BHIBAIOT
BBINOJIHEHUE
3a/laHud yYUTENs,
JIEJIalOT BBIBOJBI
0 pe3ysbTaTaM
paboThL.

II- ymeror
pabotats ¢
TEKCTOM, BEIIEIATE
B HEM TJIaBHOE.

K- BoIpaxkator B
OTBETaxX CBOU
MBICITH

OCMBICIUBAIOT
eINHYIO
TIPUPOTHYIO
LIEJIOCTHOCTh

HNHM, Gecena,
JIEKIUS

Camopa3zButue
9KOCHCTEMBEL.
DKonoru4yecKas

Camopa3zBuTue
9KOCHCTEMBL.
DKoJIoru4ecKas

OnpenensiroT MOHATHS,
(dbopMupyemsbie B X0J1e
H3YYCHUS TEMBI:

JIaBaTh OTIPEJICIICHUE
TepmuHaMm. Ha3biBath
BUBI
OMOIeOIEHO30B;

P- PazBuBaror
HaBBIKH
CaMOOIICHKH B
CcaMOaHaJIn3a.

Oco3HaroT
aKTUBHOEC
B3aNMOJICHCTBHE
JKUBBIX

HNHM, Gecena,
JIEKIINS




nHpopmanuio 1o
MaMsTH, AaBaTh
ompeJieNeHne
TIOHSTHSM,
CTPOUTD peueBbIe
BBICKa3bIBaHMS,
yCTaHaBIIMBaTh
NPUYHHHO-
CIIEICTBEHHbIE
CBSI3H.

CyKIleccust CYKLIECCHSL. «paBHOBECHEY, MEPEUUCTISTH I1- ymeroT OpTraHU3MOB C
PaBHoBecue. «IEepBUYHAS CYKLECCUA», OXpaHHBIC CTPYKTYpUPOBATh OKpYyKaroie
TepBuunas «BTOPUYHAS CYKIIECCHS. MEpOTPHATH 11O yHeOHBIH Cpenofi.
CYKIIECCHSL. XapaKTepHu3yIoT MPOLECCHI COXPAHCHHUIO Marepuar,

9KOCHUCTEM BBIJIEITIATH B HEM
Bropuunast camopasBuTHs XapaKTepu30BaTh rJIaBHOE
cykneccus 9KOCHCTEMBI. 9KOJIOTHYECKYIO K- BbICKa3bIBAIOT
CpaBHHMBAIOT NEPBUYHYIO CYKIIECCHIO, ee CBOIO TOUKY
1 BTOPHYHYIO CYKIIECCHHU. MIPUPOIY U 3peHust
PaspabaTsiBaroT miana MEXaHU3MBI; CTaIUH
YPOKa-3KCKYPCHH cykneccnn
(nepBuuHy1O,
BTOPHYHYIO);
000CHOBHIBATH
3HAYEHHE CYKIIECCHH.
Beinensats cxoncrBa
1 pa3JInyus B
(bYHKIIMOHNPOBAHUH
Ha3eMHBIX ¥ BOJHBIX
skocucreM. /laBatb
XapaKTEePUCTUKY
JIESITeTIBHOCTH
YeJI0BeKa Kak
OJTHOMY U3
PETYIHPYIONINX
(akTopoB B
9KOJOTUIECKUX
cucTeMax
O600IIaroI AT DKCKypcus B T'oroBsaT otueT 00 JlaBaTh OIpe/ieJICHUE P:Ymerot Bribuparot
YPOK —3KCKYpCHs GHOTEOIEHO3 SKCKYPCHH TepMuHaM. Ha3piBaTh | OpraHM30BHIBATH LieTIeBBIE U
IJIEMEHTHI BBITIOJTHEHHE CMBICIIOBBIE
OHOIICHO30B; 3aJ[aHUi yauTes, YCTaHOBKH B
MePEUUCISTh UX aHaJIM3UPOBATh CBOMX
CBONCTBA U 3HAUEHUE | pE3yJIbTaThl CBOEH JIEHCTBUSAX U
XapaKTepu30BaTh paboThI Ha ypoKe. MOCTYIIKaX .
0COOEHHOCTH IT: Ymeror
BOCITPOM3BOANTD




K: Ymenue
paboraTh B
TpymIax,
00CcyX1aTh

Buocdepusiii ypopens - 11

Buocoepa. Buocdepa. OnpenemnstoT NOHATHUSL JlaBaTh OIIPENEICHUE P- BeENAIOT M Oco3HaBaTh WHM, Gecena,
Cpeﬂ006pagy Cpea006pagy}0m «GHOC(I)epa»’ «BOJHASA TEPMHUHAM. Ha3srpiBaTh OCO3HAaro0T TO, 4TO CIUHCTBO H JICK
foras ast AEATENBHOCTh | CPeiay, «HA3EMHO- Cpenbl KHU3HHU KUBBIX YK€ YCBOCHO, LIEIOCTHOCTh
OpTaHHU3MOB; BHOCSIT OKPYXKaIOIIEro
JIeSITeTbHOCTD OpraHU3MOB BO3/YIIHAs cpesiay,
(haMUITHUH YIEHBIX, HE00XOINMBIE MHpa.
OpraHU3MOB «TI0YBaY, «OPTaHU3MBI KaK pAGOTABIINX B OTOJTHEHHA.
cpesia obuTanu, 001acTu U3ydeHus I1- uccnenyror, BhICTpanBaTh
«MEXaHUYECKOe orocdepsl HaxolAT U COGCTBEHHOE
BO3/eiicTBUEY, OpPraHU3MOB K KHU3HU 0TOUpAIOT 11E7I0CTHOE
«(HU3UKO-XUMHUECKOE B ONPEICIICHHON HEOOXO0UMYIO MHPOBO33pCHUE
BO3JICICTBUEY, Cpeac HH(OpMALIIO 1
XapaKTepU30BaTh CTPYKTYPHUPYIOT €€
«mepeMereHne PaKtep PYKIYPHPY
cpenbl OOUTaHMs
BEIIECTBAY, «TYMYC», OpraHH3MOB, K- coymaror
«pUIBTpALIS. 0COOCHHOCTH YUUTENS, OTBEYAIOT
XapaxTepusytot ouochepy Pa3IHYHBIX Cpel Ha BOTIPOCHI
Kak [NI00ANbHYIO HKU3HH,
DKOCHCTEMY. IPUCIIOCOOIEHUS
JKHMBBIX
[puBonsT nprMeps!
. OpPTraHU3MOB K KHU3HH
BO3/I€HCTBUSI )KHUBBIX .
B OTIpeIeJIeHHOH
OPTaHM3MOB Ha Pa3JIMYHbIC cpeie, KOTOpbIE
Cpelibl XKU3HU BBIPa0OTAITUCH B
nporecce
Kpyrosopot Kpyrosopot OnpenensitoT NOHATUS JlaBaTh OIpeiesiCHUue P: Yuurecs WHM, Gecena,
BELIECTB B BEIIECTB B «OUOTEOXUMHUUECKUIL TepMuHaM. Ha3pIBaTh | caMOCTOSTENBEHO OCMBICIIUBATh | JIEKIUS
ouocdepe 6uocdepe. IIUKJT», «OHOTCHHBIE Guorennbie CTaBAT LiCN SHaTUMOCTD
SJIEMEHTBI; paborsl, JITaHHOH TEMBI,
BroreoxuMudeck | (MUTaTeNbHBIC) BEIECTBA»
. HNEePEUUCTIATh COCTaBIISIOT IUIaH YUUTBCS
HH ITHKL » «MHKPOTPOQHEIE OMOreOXUMHUYECKIE u HUCIOJIb30BATh
brorenubre BEIIECTBAY, LIAKJIBI [IOCJIEIOBATEIBLHOC CBOM B3TUISIZIBI
(nnTatenbHBIE) BE | «MakpOTpOQHbIE Th JEUCTBUI JUTSA pELICHAS
HIEeCTBA. BEILIECTBAY, XapaKTepHu30BaTh OIICHUBAIOT mpobaeM u
MukpoTrpodHsie «MHUKPOJIEMEHTBI. 0COOCHHOCTH CTCIICHD H3BIICHCHHA
1 MakpoTpodHble | XapakTepH3yioT ocHOBHpie | KPYTOBOPOTa YCTeIHOCTH CBOCH KU3HEHHBIX
BEILIECTB B IIPUPOJIE UHAWBUYaIbHON OKOB
BEIIIECTBA. OMOTCOXUMHUYECKHUE LIUKIIBI H PHPOZE, AHBHIY o P
3 €ro 3HaueHUE; 00pa3oBaTenbHOM
MHUKpO3/IeMEHTsl | Ha 3eMiie, UCTIONb3Ys . eTEIBHOCTH.
HMILTIOCTPAIMH YICOHNKA. HapyLICHUs ITo3naBarenbHbIE
VYcranaBauBaoT KpyroBopota YY1 : ymeror
NPUYMHHO-CIIEACTBEHHbIE BEIIECTB B Onocdepe; | HAXOAUTh HYKHYIO
OMOTeOXUMHUYIECKIE nH(GOPMAIHIO,




CBSI3U MEXKAy OMOMaccoi
(IPOyKTUBHOCTHIO) BHJIA
U €r0 3HAYCHHUCM B

o IICP KaHU U
(YHKIIMOHUPOBAHUS
cooOmiecTBa

LUKJIBI 23074,
yraepoaa u pocdopa;
OOBSCHATH POIH
JKHBBIX OPI'aHU3MOB B
MOJIePIKAHHH
KpyroBopora
OUOreHHBIX
JJIEMEHTOB

HCTIONB3YIOT
pas3InyHbIC
HUCTOYHHUKH
MOTy4CHHS

HHPOPMALIIH.
KoMMyHUKaTUBHBI
e YV :
OTCTaBalOT CBOIO
TOYKY 3pEHHS
TIPUBOJISIT
apryMEHTEI,
TIOJTBEPKIAIOT UX
MpUMEpaMH, C
JIOCTOMHCTBOM
MPU3HAIOT CBOH
OIINOKH U
KOPPEKTHPYIOT
3HaHMUA,
B3aMMOOIICHUBAIOT

JApPYT apyra.

OBomonus
6uochepst

DBoIIONUs
omocdepsl.
JKusoe BemiecTso.
Bbuorennoe
BEILIECTBO.
brokocnoe
BEILIECTBO.
Kocnoe
BEILIECTBO.
DKOJIOTHYCCKUM
KpHU3HUC

OnpenensitoT MOHATUS
<OKHBOE BEIIIECTBOY,
«OMOTEHHOE BEIIECTBOY,
«OMOKOCHOE BEIIECTBOY,
«KOCHOE BEII[ECTBOY,
«OKOJIOTUICCKHAN KPHU3HUCY.
XapakTepu3yroT MpoLecChl
PaHHEro 3Tara BOJIIOIUH
o6uochepsl.

CpaBHUBAIOT 0COOEHHOCTH
KpPYroBOpOTa yriepoaa Ha
Pa3HBIX ATAmax BOJOIUI
orocdepsr 3eMiTH.
OOBSICHIIOT BO3MOHBIE
MIPUYHHEI SKOJIOTUIECKUX
KpPHU3HUCOB.
YcranaBnuBarT
TMPUINHHO-CJICACTBEHHBIX
CBA3U MCKIY
JeSITETIPHOCTBIO YEI0BEKa
1 3KOJOTHIECKIMHA
KpU3UCAMHU

JTaBaTh OMpEICICHUE
TepmuHaM. Ha3piBath
OHOreHHEIC
3JIEMEHTHI;
MEePEUUCTISITH
OHOreOXUMHUYECKIE
LAKJIBI

XapaKTepU30BaTh
0COOEHHOCTH
KpYyroBopoTa
BEIIIECTB B IPUPOJIE,
€ro 3HaYCHHE;
MOCIIEICTBHS
HapYIICHAS
KpYyroBopoTa
BelecTB B Onocdepe;
OMOreOXUMHUYECKIE
LIUKJIBI a30Ta,
yraepozaa u pocdopa;
OOBSCHATH POIH
JKUBBIX OPTaHU3MOB B
MOJIICPIKAHUH

P- BeIIENAIOT M
OCO3HAIOT TO, YTO
YK€ YCBOCHO,
BHOCST
HEOOXOIMMBIE
JIOTIOJIHEHMSL.
II- uccnenytor,
HaXOIAT U
OTOHMparOT
HEO0XOIUMYIO
uHbopmanuio u
CTPYKTYPHUPYIOT €€

K- cnymaror
YUUTEIA, OTBEYAIOT
Ha BOTIPOCHI

Oco3HaBaTh
CAUHCTBO U
[EIOCTHOCTh
OKPYIKaIoIIero
MHUpa.

BeicTpanBath
cOOCTBEHHOE
L[EJIOCTHOE
MHUPOBO33PEHUE
s

HHM, 6ecena,
JIEK




KpyroBopota

OMOTCHHBIX
3JIEMEHTOB
I'unoresnt ['unoresst OnpenensitoT NOHSATUS Ha3bIBaTh OCHOBHBIC P- BHOCAT OcmeicnuBator | MHM, Gecena,
BO3HHKHOBEHUS BO3HUKHOBEHUS «KpeauoHNu3M», THIIOTE3bL VOIS CUHYIO0 JICKIINA
KU3ZHU HKHU3HU. «CaMOINPOM3BOJILHOE BOSHMKHOBEHMS AOTOTHEHMA, TIPUPOAHYIO
JKU3HU BBIJICIISIOT U LIEJIOCTHOCTh
Kpeaumonusm. 3apOXKJIEHUE, «TUIIOTE3A
C XapaKTepu30BaTh OCO3HAIOT TO, YTO
aMOTIPOMSBOJIEH | CTALMOHAPHOTO OCHOBHBIE THUIIOTE3bI TIOJJICKUAT
0€ 3apOXKICHUE. COCTOSIHUS», «THUTIOTE3a BO3HUKHOBEHHS YCBOCHHIO.
T'unoresa MaHCIIEPMUMY, «TUIIOTE3a SKA3HHU I1- cTpyKTYpUpYyIOT
CTAI[MOHAPHOTO OHMOXUMHYECKOMH (kpearnoHu3M, YIeOHBIH
COCTOSIHUSL. 3BOJIIOLIUMY. pasinniud B Matcpual,
['unoresa XapakTepusyroT ocHOBHple | TOAXOAAX PETHIHN 1 BBIICIAIOT B HEM
HayKH K O0BSICHEHUIO [JIaBHOE
MAHCTIEPMHUHU. TUIIOTE3bl BOBHUKHOBEHUS
BO3HUKHOBCHHUS K- Bocmpunumarot
['nnotesa JKU3HU HA 3eme. JKU3HU; THIIOTE3a UHPOPMAIUIO HA
OHOXMMITIECKOH OGcy:xmator Bopoc CaMOIIPOU3BOJIEHOTO CIIyX, OTBEYaThb Ha
JBOJIIOIIH BO3HUKHOBEHHS )KU3HHU C 3apOXKICHUS KU3HU; BOTIPOCHI YUUTEIS
OJHOKJIACCHUKAMHU U TUnoTe3a
yauTenem MAaHCIIEPMUU;
TUTIOTE3a
OMOXUMHUYECKON
9BOJIIOIINHI
IPasButne PasButne OnpenenstoT NOHATUS Ha3bIBaTh DTAIbI P- BHOCAT DCMBICIINBAIOT MHM, Gecena,
MpecTaBICHUM MPEICTaBICHUM O | «KOALEpBaThI», pasBUTHUA HEOOXOUMBIE FAMHYIO PICKIHSA
o IPOUCXOXKAEHUH | «IPOOUOHTHI», «rumoteza [PEACTABICHUH O [IOTIOIHEH WA, MPUPOIHYTO
BO3HUKHOBEHWH KU3HHU BBIJACISIOT U [ICJIOCTHOCTh
MPOUCXOXKICHUN JKU3HHU. CUMOHOTHYECKOTO
C XapaKTepru30BaTh DCO3HAOT TO, YTO
PRUSHH. OBPEMEHHOC TPOUCXOKACHIA OCHOBHEBIE ATaIlbI [TOJIJIEKUT YCBOCHHUIO.
CoBpemMeHHOE COCTOSTHUE JYKapUOTHUECKHUX Pa3BUTHSL XKU3HN Ha [1- CTpyKTYpHpYIOT
COCTOSIHUE poOIEeMBI KIIETOK», «TUIIOTE3a Bemiie; THIIOTE3Y y4aeOHbII MaTepHall,
MpoOIEMbI TIPOUCXOKACHHUS AOUOTEHHOTO BBIJICIISIIOT B HEM
9YKAPHOTHYECKHX KIETOK ~PAPOXKICHHS KU3HH H CefIaBHOC
W MX OPraHOMJIOB TyTeM bKCIiepuMeHTallbHOe K- BOCHpPHUHUMAIOT
. [TOATBEPKACHUE HH(pOPMAIIHIO HA
BISTYMBAHUS KJIETOYHOMN
5 runoreza OnapuHa —  CIyX, OTBeYarh Ha
MeMOPaHb1», «TPOTCHOTY, I\ najipa); BOIIPOCH! YHHTENS
«ybaxTepum, COBPEMEHHBIE THIIOTE3BI
«apxebaKkTepum». MPOVCXOXKICHUS KU3HH

XapakTepu3yroT OCHOBHbBIE
3Talbl BOBHUKHOBCHUA U
pa3BHUTHUS KU3HU HA 3eMIte.
OnHCHIBAIOT MOJIOKCHHS
OCHOBHBIX THITIOTE3




BO3HMKHOBEHHSI )KU3HU.
CpaBHHBIOT TUIIOTE3bI
A W.Onapuna u Jx.
Xongeinna.
OO0cyxaarT npodIeMEbI
BO3HHKHOBEHHS U
Pa3BUTHS KHU3HU C
OJTHOKJIACCHUKAMU U
yauTenaeM

PazBurue
KU3HU Ha
3emiie. Opsl
JpeBHEMIEH U
JpeBHEN
KU3HH

OCHOBHBIE Tarbl
Pa3BUTHS KHU3HH
Ha 3emJe. Dpbl
JpeBHEMIIEN U
JIpEBHEN )KU3HU

OnpenensitoT NOHSATUS
«@pay, «IepuoIy,
«TI0Xay, «KaTapxen»,
«apxei», «IIpoTepo3on»,
«T1a7Ie0301», «ME3030i1»,
«KAWHO30M,
«T1aJIEOHTOJIOT U,
«KeMOpHID», «OPIOBUKY,
CCHITYP», «I€BOH»,
«KapOOHY, KIIEPMBY,
«TPUIIOOHUTEIY,
«PUHUODUTBD»,
«KHCTENephle PHIObDY,
«creronedanby,
«UXTUOCTETH,
«Teparcub».
XapakTepu3yloT pa3BUTHE
>KU3HU Ha 3eMJIe B 9pbl
JIpeBHEHIEN 1 IpeBHEH
>ku3HU. [IpuBogsT
MIPUMEPHI OPTaHU3MOB,
HACEJSABIINX 3eMJTIO B 3PBI
JIpeBHEUILEN U JpeBHEN
JKU3HU.

VYcraHaBiIuBaoT
MIPUYHUHHO-CJIEICTBEHHBIE
CBSI3M MEXY YCIOBUSIMHU
Cpelpl OOUTaHHS U
SBOJIIOLIMOHHBIMU
MPOLIECCAMU Y PA3IMYHBIX
rpyII OPraHu3MOB.
CMBICTIOBOE UTEHHE C

Ha3bIBaThb 3pbl U
HEPHOIbI, KPYITHbIE
apoMopQo3bI
XapaKTepHu30BaTh
COCTOSTHHE
OpraHNYeCcKOro MUpa
Ha MPOTAXKCHUU
apXeUCKOH 3Pk,
Ba)KHEHIINE
apoMop(o3bI
apxeickoi,

P- BHOCAT
HEOOXOANMBIE
JIOTIOJTHEHNS,
BBIJICTISIIOT U
OCO3HAIOT TO, YTO
TIOJIIEIKUT
YCBOCHHIO.

II- crpyxTypupyor
y4eOHBIH
MaTepHa,

BBIJICJIAIOT B HEM
IJIaBHOE
K- Bocnpunumator
“HPOPMAIIHIO HA
CITyX, OTBEYaTh Ha
BOIIPOCHI YUUTEIA

OCMBICITHBAIOT
eIMHYIO0
MIPUPOTHY IO
LIEJIOCTHOCTh

KII3Y, unp,.
pabota




MOCJIEAYIOIIUM
3aMOJIHCHUEM Ta0JIUIIBI

PazButne PazButre xu3Hn | OnpenensroT HOHITUS Ha3bIBaTh 3PbI U P- BHOCST OcwmeiciuBator | KII3Y, unn.
JKU3HU B B ME3030€ U «TpHACY, CIOPA», «KMET, MEPUOJIbL; KPYTTHBIC HEOOXOAMMbIE CIUHYIO0 pabora
ME3030€ U KaifHo30€ «IMHO3aBpPBI», «cymuaTsie | APOMOPPO3BI 1 AOTIOJIHEHMA, HPUPO/IHYIO
. WNO0AIaNTaIN BBIJCIISIIOT U LIEIOCTHOCTh
KaifHO30e MJIEKOTIUTAIOIINEY,
XapaKTepU30BaTh OCO3HAIOT TO, YTO
«ITAUCHTAPHEBIC COCTOSTHHE TIOJTICKUT
MIICKOIMTAIOIIHECY, OPraHUYECKOr0 MUpPa YCBOEHMIO.
«TIAJICOTCH», KHCOTCHY, B M€3030€, OCHOBHBbIE | II- cTpyKTypupyroT
«aHTPOIOTEHY. apoMop(03bl U yueOHBIN
XapakTepu3yroT OCHOBHble | MAHOAJAMNTALNH, MaTepHall,
TIePHO/TBI pa3BHTHS ku3ny | PA3BHTHE KH3HU B BBIZICTISIIOT B HEM
KaifHO30€; 3HaTh IJIaBHOE
Ha 3eMJIe B Me3030€ U
. OCHOBHBIE K- BocnpuHHMaroT
KaHO30¢. HarpaBJeHUsI UH(OpPMALUIO HA
Hpusozsar npumepe! SBOJIIOLIMY PAaCTEHUM CIIyX, OTBEYaTh Ha
OpPTraHM3MOB, HACENSBIIUX | M KHBOTHBIX. BOTIPOCHI YUUTEIA
3eMITI0 B KalflHO30€ U OOBSICHATD CMEHY
ME30306. TOCTIO/ICTBYIOIIIMX
YcraHaBIMBaOT TPYIII paCTCHHIH 1
JKHBOTHBIX
MIPUYNHHO-CJIE/ICTBEHHbIE
(TpuBOIUTH
CBSI3M MEXKAY YCIOBUSIMU NpHMEpEI
Cpellbl OOUTaHus U
9BOJIIOLIMOHHBIMU
HpOIECCaMH y Pa3IMIHBIX
TPy OPraHU3MOB.
CMBICIIOBOE YTEHHE C
TIOCIIEAYFOIIM
3aI0JTHEHUEM TaOInIbI.
PazpabarsiBatoT ruiana
YPOKa-3KCKypPCHH B
KpaeBeUeCKUl My3el niu
Ha Te0JIOTHYecKoe
oOHa)xeHHe
O6006maronuit OKCcKypeus B T'oToBAT OTUET 06 JIaBaTh OTIpEJICIICHUE P:Ymerot Bribuparor
YPOK- KpaeBeuecKuit 9KCKYPCUH TepMuHaM. Ha3pIBaTh | OpPraHU30BHIBATH LieJIeBbIE U
DKCKYpPCHS My3eit wiH Ha IBOJTIOITOHHEIE BBITIONHEHHE CMBICIIOBBIE
3Tanbl B )HU3HU 3aJ[aHUi yauTens, YCTaHOBKH B
Te0JIOTHYECKOE
3eMIIn; epeUncCIIsTh aHAIM3UPOBATH CBOMX
oOHaxxeHUE o " .
UX CBOMCTBA U Ppe3yJbTaThl CBOCH JIEHCTBUAX U
3HaUYCHHE paboTHI Ha ypOKe. MOCTYIKAX .
XapaKTepu30BaTh IT: Ymerot
0COOEHHOCTH BOCITPOM3BOAUTD




“HGOPMALIHIO TT0
MaMsTH, 1aBaTh

OIIpEEIIeCHNE
HOHSTHSAM,
CTPOUTDH PEUEBBIC
BBICKA3bIBAHHS,
yCTaHaBJINBaTh
MIPUYHNHHO-
CJI€ZICTBEHHbBIE
CBSI3U.
K: Ymenune
paboTath B
rpyImmax,
00CyX1aTh
9 | AuTpormoreHHOE AHTpOINOT€HHOE OnpenensitoT NOHATUS P- BHOCAT OcMbIcIMBaOT
BO3JEHCTBHEC Ha BO3JIEHCTBHE Ha «aHTPOIOTEHHOE HeoOxoaumble FAUHYIO
ouocepy onocdepy. BO3JIeiiCTBUE Ha AOTIOTHEHNA, [IPEPONHYTO
Hoocdepa. ouochepy», «<Hoochepar, BOIICTIAIOT 1 HEI0CTHOCTR
DCO3HAIOT TO, YTO
[Mpuponusie «IPUPOJHBIE PECYPCHIY. OIUICHKHT YCBOCHHEO,
pecypcsl XapakTepu3yIoT yesloBeKa [1- cTpyKTypHpYIOT
KakK 6I/IOCOI_II/IaJ'ILH06 yqe6H],1171 MaTepuall,
CYILECTBO. BBIIEIISIOT B HEM
OnwuceBarOT [JIaBHOC
9KOJIOTUYECKYIO CHTYAIHIO - BOCTpHHHMAIOT
. MH(pOPMAIHIO HA
B CBOEH MECTHOCTH.
CIIyX, OTBEYaTh Ha
VYcraHaBnuBaoT BOIIPOCH! YIHTENS
HNPUYUHHO-CJIEICTBEHHbIE
CBSI3H MEXIY
JeSITeIbHOCTBIO YETIOBEKa
¥ 9KOJIOTHYECKUMHU
KpH3HCaMH
10 (OcHoBBI Panmonansnoe OnpenenstoT NOHATHUS P- Bemensror n Oco3HaBaTh
[pallMOHAJILHOT'O MPUPOJOIIOJIE30Ba | «pallHOHAIBLHOE OCO3HAI0T TO, 4YTO CAUHCTBO U
IPHPOIOIIONB30B aue. O6mmecTBO HPHPOIOIIOIL30BAHKEY, YK€ YCBOCHO, LI€JI0CTHOCTD
AHMS OJTHOPa30BOTO «001I1ecTBO OAHOPA30BOTO BHOCAT OKPYKArOIICro
HE0OXO0IUMBbIE MHupa.
noTpedIeHuUs TTOTPEOJICHUS». OTOHEHHA.
XapaxTepu3yior II- ncenenytor, BricTpauBath
COBPCMCHHOC HaxomsT n cobcTBeHHOE
YeJIOBEUECTBO KaK 0TOMpaIoT L1E7I0CTHOE
«OOILIECTBO OJTHOPA30BOIO HEOOX0UMYI0 MHPOBO33PEHHE
noTpetIeH . unopmaLio u st
CTPYKTYPUPYIOT €€

OOCyXIar0T OCHOBHEIC




TPUHIHIIBI K- ciymaror
pannoHaIbHOTO YUUTENS, OTBEYAIOT
UCIIOJIb30BaHHU Ha BOTIPOCHI
MIPUPOJTHBIX PECYPCOB
11 |0606maromuii Ypoxk- Beictymnaror ¢ J1aBaTh OINpEJeIICHUE P:Ymetor Bei6upator
YpOK- KOH(MEepEHIHs COOOIIECHUAMH TI0 TEME. TepMuHaM. Ha3biBaTh | OpraHuU30BBIBaTH LieJIeBBIE U
KoH(epeHIHs TIpeacTaBAoT OCHOBHBIE BBITIONHCHHE CMBICIIOBBIE
pesyIBTATH yaeGHO- rio0antbHbIe 3aJ[aHUi y4HuTens, YCTaHOBKH B
. npo0IIeMbl aHaJIM3UPOBATh CBOMX
HCCHGHOB%TCHBCKOH YeJIOBEUECTBa,; Ppe3yJbTaThl CBOCH JIEUCTBUAX U
TPOCKTHON ACATETLHOCTH MIEPEYNCIATE UX paboThI Ha ypoOKe. MOCTYITKAX .
CBOWCTBA Y 3HAYECHUE IT: Ymeror
XapaKTepHu30BaTh BOCIPOU3BOIUTH
0COOCHHOCTH HHPOPMALIHIO TIO
NaMsATH, 1aBaTh
ompeieNicHue
TOHSATHSM,
CTPOUTDH PEUEBbIC
BBICKa3bIBaHHUS,
yCTaHaBJINBATh
HNPUYUHHO-
CIICICTBCHHBIC
CBSI3H.
K: Ymenue
paboraTh B
rpyImmnax,
00CcyX/1aTh
12 [[loBTropeHwme
TeMBbI LIUTOJIOT U
N reneruka
13 [[loBTropeHwue
rembl O01ast
Orotorus
14 |Utorosas
[KOHTPOJIbHAS
pabora 1mo BceM
MPONHIEHHBIM
TemMam

Hroro 68




JIMCT KOPPEKTUPOBKHU YUeOHOM NMPOrPaMMBbI

Ne
YpOKa

Tema ypoka

IIpuyuHa U3MEeHEeHHH B Iporpamme

Cnocod KOppeKTHPOBKH




