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HOACHUTEJIBHASA 3AIIMCKA
Pabouas nmporpamma coctaBiieHa Ha ocHOBe DeiepaabHOr0 TOCYAapCTBEHHOTO CTaHIapTa, 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO OOIIETO
00pa30BaTeILHOTO 00Pa30BaHMs, a TaK K€ Ha OCHOBE aBTOpcKoi mporpammbl M.H.ITonomapera, 11.B. Hukonaes, O.A. Kopaunosa//buonorus: 5-11
KJaccel: mporpamMmel. — M.: Berrana — I'pad, 2014. IIporpamma paccuntana Ha 70 9acoB (2 "yaca B HEJIEI0) U3 HUX 3 Yaca pe3epBHOE, B TOM YHUCIIC B
nporpamMmy BxoasT Jlaboparopusie paboTsl 6, 3kcKypcus 1.
[Tporpamma pazpaboTtana B cooTBeTCTBUH ¢ y4eOHBIM TutanHoM MKOY Jlyrosckoit COII ajist ypoBHS OCHOBHOTO 001Iero oopa3oBaHus ¢
MCIIOJI30BAHUEM COBPEMEHHOTO 000PYAOBaHUS IEHTPA €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HampaBieHHOCTH «Touka poctay.
Ha ©6aze mnentpa «Touka pocta» obecriednBaeTcsi peaau3alysi 00pa30BaTeNbHBIX MPOTPaMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTHIECKOM
HaIpaBJIEHHOCTEN, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUSAMU 3aKOHOIATENIbCTBA B chepe 00pa30BaHus U ¢ YUETOM METOAUYECKUX
pexomenaanuii «LIeHTp mpocBeTUTENLCKUX WHUIIMATUB MHHHCTEpPCTBA MpocBemeHus». Vcnonb3oBanue obopynoBanus neHTpa «Todka
pocTay MpH pean3alui JaHHOH pabodeil mporpaMMBbl TIO3BOJISIET CO3/IaTh YCIIOBHSL:

. JUTSI pACIITUPEHUS COJIEP KaHUS IITKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHus;
. JUIS TIOBBILIEHUS TO3HABATEIbHONM AaKTUBHOCTH OOYyYarOMIMXCS B €CTECTBEHHO-HAy4yHOUW o0sacTy;
. JUIA Pa3BUTHUS JIMYHOCTH pebeHKa B mpolecce 0O0ydeHHs OHOJIOTHH, €ro crnocoOHocTel, GOpMUPOBAHHUS U YAOBIETBOPEHUS

COIAJIBHO 3HAYUMBIX HHTCPECOB U HOTpG6HOCTGI71;

* it paboThI ¢ 0J1apEHHBIMU IKOJbHUKAMU, OPraHU3allMy UX Pa3BUTHUS B Pa3IMYHBIX 00JACTsIX 00pa3oBaTENbHOMN, TBOPUECKON

NeSITeIbHOCTH.

[Tpumensist nudpoBbie JTA0OPATOPUN HA YPOKAX, YYAIIHECs CMOTYT BBINIOJHHUTH JTJAOOPATOPHBIE pabOThl M 3KCHEPUMEHTHI MO MPOTpaMMe y4eOHOTO
npenmera «buonorus»

HN3ydyeHnue 0MOJI0rMH HA CTYIIEHH OCHOBHOI'0O 00111er0 00pa30BAHUS HANPABJIEHO HA JOCTHKEHHE CJIETYIOIUX HesIeid:

OcBoeHue 3HAHMI O KUBOM MPUPOJE U MPUCYILUX €i 3aKOHOMEPHOCTSX; CTPOCHUH, JKU3HEICATEIBHOCTH U CPeloo0pa3yromel poJu KUBBIX
OpPraHU3MOB; YEJIOBEKE KaK OMOCOIMAIFHOM CYIIECTBE; 00 0COOCHHOCTSIX CTPOSHUS U KUZHEACSITEIbHOCTH OpraHiu3Ma 4yejoBeKa JIjIsl CaMOIO3H aHUsI U
CaMOCOXpaHEeHHUs 3J0POBbs; O POJIU OMOJIOTUYECKON HAYKU B MPAKTUUYECKON NESATENIbHOCTH JIOCH; METOAaX MMO3HAHUS KUBOU MIPUPOIbI;

OBiajgeHne yMEHUSIMU [IPUMEHSITh OHOJIOTUYECKHE 3HAHUS JUIsl OObSICHEHUS TPOLIECCOB U SBJICHUI KUBOM MPUPOJIBI, KUIHEACIATEIbHOCTU
cOOCTBEHHOTO OpPraHMU3Ma; UCI0JIb30BaTh HH(OPMAIUIO O COBPEMEHHBIX JOCTHKEHHIX B 00J1aCTH OMOJIOTUU U SKOJIOTHH, (DaKTOpax 3J0POBbS U
pucka; pabotath ¢ OMOJIOTHUYECKUMHU MPUOOPaMU, HHCTPYMEHTaMU, CIIPAaBOYHUKAMH; IPOBOIUTH HAOIIOICHUS 32 OUOJIOTUYECKUMU OOBEKTaMU U
COCTOSTHUEM COOCTBEHHOT'O OpraHu3Ma, OMOJOTHYECKHE SKCIIEPUMEHTHI;

Pa3BuTue no3HaBaTe/IbHbIX HHTEPECOB, HHTE/LUIEKTYAJIbHBIX H TBOPYECKUX CIOCOOHOCTEH B mpoiiecce MpOBEICHUs HaOIIOICHUH 32 KUBBIMU
OopraHu3MamMu, OHOJOTUYECKUX HKCIEPUMEHTOB, paOOTHI C Pa3IMYHBIMU HCTOYHUKAMU UHGOPMAITUH;

Hcnonab3oBanue npuodpeTeHHbIX 3HAHUI U YMeHHUIl B MOBCEHEBHOM KM3HM IS YXO0J1a 32 PACTCHUSMH, JJOMAITHIUMH KUBOTHBIMU, 3a00THI O
cOoOCTBEHHOM 3/I0POBbE, OKa3aHUs MEPBOI MOMOIIHU cebe U OKPYKAIOIIUM; OIICHKU MOCIIEICTBUN CBOCH NEATEILHOCTH 10 OTHOIIEHHUIO K MIPUPOJIHO i
cpene, COOCTBEHHOMY OpPraHu3MYy, 3/I0POBBIO IPYTHX JIFOJIEH; 11 COOMIOCHMSI TPaBUJI MOBECHHS B OKPYXKAIOIIeH cpee, HOPM 3J10pOBOTO 00pasa
KU3HU, TPOPUIAKTUKH 3200JIeBaHM, TpaBMaTH3Ma U CTPECCOB, BPeIHbIX puBbYek, BUY - nndekuuu.



COJAEPKAHUE ITPOI'PAMMBbI

1. O61ue 3aKOHOMEPHOCTH KM3HHU 5 Y.

buonorus — Hayka o )KMBOM MUDE.

MeToapl OMOJIOTHYECKUX MCCIIeIOBAHHIA.

PazHooOpa3ue m oOmme CBOWCTBAa JKMBBIX OpPraHmM3MOB. [Ipu3HaKu KHMBOTO: KIETOYHOE CTPOCHHE, OOMEH BEIIECTB M TPEBPALICHHWE SHEPIHH,
pa3apaxuMoCcTh, FTOMEOCTa3, pOCT, Pa3BUTHE, BOCIIPOU3BECHHE, IBUKEHHUE, aJalTallks.

MHuoroo0Opasue GpopM KU3HH, UX POJIb B IPUPOJIE. Y POBHU OpraHU3aLuH )KUBON TPUPO/IBL.

2. 3aKOHOMEPHOCTH KH3HHM HA KJIETOYHOM ypoBHe 10 4

[uTonorus — Hayka, u3yyatomias kierky. Kierka kak OCHOBHas CTpyKTypHasi U (yHKIIMOHAJIbHAs €IMHUIIA OPTaHU3MOB.

Pa3nooOpa3zue KIeToK: 3yKapruOThl U TPOKAPHOTHI, aBTOTPOGBI U TeTepoTpodbl (Ha MpUMepe CTPOCHHUS KIETOK KUBOTHBIX U pacTeHuil). Bupycor —
HeKJIeTouHas (hopMa )KU3HH.

XUMUYECKUH COCTaB KIETKU: HEOPTaHWYECKHE U OpraHNYeCKHE BEIeCTBa, UX pa3HooOpa3ue 1 cBoiicTBa. Bosa u e€ pob B KiIeTKax. YTJIEBObI, )KUPBI
u munuapl. benku, amuHOKUCTOTEL. CTpyKTypa B GyHKITUU OENIKOB B KiieTke. DepMeHThI, uX poiib. HyKIIEeMHOBBIE KUCIOTHI, UX CTPYKTYpa B (PyHKITHH.
Mexanusm camoyzasoenus JIHK.

Crpoenue knetku. Ctpoenue u pynkiuu sapa. Ctpoenue xpomocoM. L{uromnnazmMa u OCHOBHBIE OpraHOUIbI, UX (DYHKIIMH B KJIETKE.

OOMeH BelllecTB U MpEBpalleHUE SHEPTUN — OCHOBA KU3HEEATEIIbHOCTH KIIETKH.

buocunTes 6enka B kineTke. bruocunTtes yrieBonoB B kieTke (potocuntes). Ponaps murmenTa xnopodwmmuia. KocMuueckast postb 3€1EHBIX pacTe HUAM.
ObecnieueHne KISTKH YHEPTUEH B poliecce AbIxaHus. Bo3nelicTBre pakTopoB BHEIIHEH Cpe/ibl Ha MPOIIECCHI B KJIETKE. Pa3MHOKEHHUE KIIETKH U €€
KU3HEHHBIA UKL

JladopaTopHas pa6ora Nel «CpaBHEHHE pacTUTEIHLHOMN U )KMBOTHOM KJIETOK. MHOroo0Opasue KJIeTOK»

JladopaTopHas pa6ora Ne 2 « PaccmarpuBaHyie MUKPOIIPENIapaToB C ACTSAITUMUCS KICTKaAMu)

3. 3aKOHOMEPHOCTH KM3HH HA OPraHUu3MeHHOM ypoBHe 17 yacoB.

OpranusM- OTKpbITas XKHBasi CUCTeMa, OaKTepUHM U BUPYCHl. PacTUTENbHBIN OpraHu3M U ero ocoOeHHocTH. MHorooOpa3ue pacTeHud U 3Ha4YeHHE B
npupoae. OpraHu3Mel apcTBa rpuOOB U TUIIAHHUKOB. MHOTOOOpa3ue »KUBOTHBIX. CpaBHEHUE CBOWCTB OpraHU3Ma YeIoBeKa U KUBOTHBIX.

Tunsl pa3MHOXKEHUSI OPTaHU3MOB: TIOJIOBOE U Oecronoe. BereratTuBHoe pa3MHOKEHHUE.

Jlenenue KiIeTKH 3yKapuoT. KiaeTouHbIi UK MOATOTOBKA KIETKHU K JIesieHuIo (MHTepdasza), MuTo3 u ero (assl. JleaeHne KiIeTKu MpoKapuorT.
CymHocTh Meio3a. Oco0eHHOCTH TMOJIOBBIX KIeToK. OrmionorBopenue. CylHOCTh 3UroThl. bruonoruyeckas poiib MojoBOTO U Oecronoro crnocoboB
Pa3MHOKEHHSL.

OHTtorenes u ero srambl. OMOpHOHAIBHOE M MOCTAMOPHOHAIBHOE pPa3BUTHE OPraHU3MOB. BiusHue dakTtopoB cpensl Ha OoHTOreHe3. M3ydenue
MeXaHu3Ma HacieACTBEHHOCTH. OCHOBHbIE 3aKOHOMEPHOCTH HACJEACTBEHHOCTH OPraHM3MOB. 3aKOHOMEPHOCTH M3MEHUMBOCTU. HeHacnenctBeHHas
M3MEHYMBOCTh. OCHOBBI CEJIEKIINH.

JladopaTopHbie padoTbl Ne3 «BrIsiBlieHHE HACIEACTBEHHBIX U HEHACIEACTBEHHBIX IPU3HAKOB y PACTEHUI Pa3HBIX BUJIOB»



JlabopaTopnasi pa6ora Ne 4 «/3yueHre U3MEHYMBOCTH Y OPraHU3MOBY

4. 3aK0OHOMEpPHOCTH NMPOUCXOKACHUS M Pa3BUTHS KU3HU Ha 3emuie 20 yacoB

[IpencraBienust 0 BOSHUKHOBEHUU JKU3HM Ha 3eMJiie B UCTOpUU ecTecTBO3HaHUs. Teopus A.M. Onapuna u coBpeMeHHasi TEOpHsi BOSHUKHOBEHUS
KU3HU Ha 3emiie.

[osiBieHne MepBUYHBIX KUBBIX OPraHU3MOB. 3apoKAeHNE 0OMeHa BemecTB. BozHnkHOBEeHME niepeiaun HacieacTBeHHocTH. [Ipennonaraemas
reTepoTpoHOCTh IEPBUYHBIX OPraHU3MOB. PaHHee BOBHUKHOBEHHE (DOTOCHHTE3a M OMOJIOTHYECKOTO KPYTOBOPOTa BEIIECTB. ABTOTPO(BI,
reTepoTpodbl, CHMOHOTPOQHI.

DBOoIOIUS MPOKAPUOT U 3yKapuoT. BinsHMe )KUBBIX OPraHU3MOB Ha COCTaB aTMOC(hephl, 0CaJOUHBIX MOPOJI; ydacThe B POPMUPOBAHUH NEPBUYHBI X
MIOYB.

Oransl pa3BUTHA KU3HU Ha 3emie. OCHOBHBIE IPUCIIOCOOUTENbHBIE YEPThl HA3EMHBIX PACTEHUN. DBOIOIMS Ha3€MHBIX pacTeHuil. OcBOeHHE CylIn
KUBOTHBIMU. OCHOBHBIE YEPTHI TPUCTIOCOOTICHHOCTH KUBOTHBIX K HA3eMHOMY 00pa3y *ku3HU. OCOOEHHOCTH pernoHaIbHOU (PIIopsl U (hayHBbI.
[TosiBnenue yenoBeka. BiusHue yenoBeyeckoil 1eATENbHOCTH Ha IPUPOAY 3EMIIH.

OcHoBHble nonoxeHus: Teopuu Y./lapBuHa 00 3BOJIONMHM OpraHUYecKoro Mupa. VcKycCTBeHHBIH OTOOpP M €ro pojib B CO3/JaHUU HOBBIX (OpM.
N3MeHUnBOCTh OPraHU3MOB B MPHUPOJHBIX YCIOBUAX. JIBMXKYILIME CHUJIBI 3BOJIOLUU: HACIEICTBEHHOCTb, U3MEHUMBOCTh, OOph0a 3a CyIlecTBOBaHUE,
€CTECTBEHHbIN W UCKYCCTBEHHBIH o0TOOpP. IIpuCrocoOIeHHOCTP Kak pe3ylbTaT eCTeCTBEHHOTO o0TOopa. OTHOCUTENBHBIA XapakTep
npucnoco6aeHHOCTH. MHOT000Opa3ue BU0B — pe3ybTaT 3BOJIOIUH. OCOOCHHOCTH PEerHOHATBLHON (IIOPHI U (hayHBI.

CoBpeMeHHbIE TPEACTaBIECHUS 00 SBOJIIOLMM OPraHMYECKOro MHpPA, OCHOBAHHBIE Ha MOMYJISUMOHHOM mnpuHuumne. I[lomymsnus kak ¢opma
CYIIIECTBOBAHMSI BUJA U €IMHUIIA HBOJIOIMH. DJIEMEHTApHBIN MaTepuan U GakTopbl BOTIOLUH.

[Tponeccer BumooOpazoBanus. [ToHATHE O MUKPOIBOJIIOIMU U MaKpOIBOJIIOIUHU. buonornueckuii mporpecc u Onosjorudeckuii perpeccc. OCHOBHBIE
HaIpaBJIeHUs IBOJIOLMU: apoMopPo3, uanoaganTtanys, qereHepamus. OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIIOLIHH.

Bnusiaue nedrenbHOCTH 4eI0BeKa Ha MUKPOIBOJIIOLMOHHBIE MTPOLIECCHl B MOMyALusAX. [IpobaemMbl HCUE3HOBEHUS U COXPAHEHMSI pe IKUX BUOB.
IleHHOCTH OMOJOrMUYECKOrO Pa3HOOOpPa3Hs B yCTOWYMBOM Pa3BUTUH IIPUPOIbI

MecTo yenoBeka B CUCTEME OPraHu4eCcKOro Mupa. YenoBek Kak BHJI, €r0 CXOJACTBO € )KMBOTHBIMU U OTINYHS OT HUX.

Jloka3zarenbcTBa IBOJIOLHMOHHOIO MIPOUCXOKICHUS YeJI0BeKa OT >KMBOTHBIX. Mopdosoruueckue U pU3MOIOrMUECKHE OTIIMYUTEIbHbIE 0COOEHHOCTH
yenoBeka. Peub Kak cpeicTBo oOuieHus y jaroAei. buocoumanbHas cymiHOCTh yelloBeka. B3anMOCBS3b COLMANBHBIX M NPHUPOJIHBIX (AKTOPOB B
IBOJIIOLMHM YyestoBeka. ColualibHas U IPUPOJHAs Cpesa, aAanTanus K Hell 4eJIoBeKa.
YenoBeueckue pachbl, UX POJACTBO U MpOUCXOoxkAeHue. UenoBek Kak eAWHbIA OHonorndeckuil Buj. JIBMOKYILIME CHUJIBI U ATAIlbl 3BOJIOLUM YEJIOBEKa:
JpeBHeIIne, IpEeBHUE M COBPEMEHHbIC JIIOAM, CTaHOBieHUE YenoBeka pasyMHOro. YesnoBek Kak KUTeNb OMOC(hEpbl U €ro BIUSHUE HAa IPUPOIY
3eMuI.
JlaGopatopnas padora Ne 5 «IIpucroco01eHHOCTH OPraHU3MOB K cpejie OOUTaHUs»

5. 3aKOHOMEPHOCTH B3aMOOTHOILICHHIT OPraHU3MOB U cpefbl 15 yacoB.

DKoJloTusl — HayKa O B3aMMOCBS3SX OpPraHM3MOB C OKpyXkaromei cpernoid. Cpea — MCTOUYHHMK BEIIECTB, HEpruu U nHpopmarmu. Cpeabl KU3HU Ha
3emJie: BOJHAsA, HA3€MHO-BO3/IyIIIHAsA, IOYBEHHAs, IpYTHe OPraHU3MBbl Kak cpejia 0OUTaHusl.



Okonorndyeckue (akTopsl Cpeabl: abMOTHYeCKHe, OMOTHYECKHe M aHTpomoreHHble. OCHOBBI 3aKOHOMEPHOCTH JeHCTBUS (DAaKTOPOB Cpeapl Ha
OpraHU3MBl.

[Tprcnoco6aeHHOCTh OPraHW3MOB K JACHCTBHUIO OTACIBHBIX (PAaKTOPOB Cpeabl (Ha MpUMEpPE TEMIIEpaTyphl M BIAYKHOCTH): KOJOTHYECKHE TPYIIIBI X
KU3HEHHBbIE (POPMBI OPraHU3MOB; CYTOUHBIE U CE€30HHBIE PUTMBbI XKU3HEAEATEILHOCTH OpraHu3MoB. broTudeckue cBsiz3u B MPUPOJAE. DKOJOTHUYECKO e
Ooropa3zHooOpasue Ha 3emiie U ero 3HaUYCHHE.

OcHOBHbBIE TMOHATHS SKOJIOTMM HONyasuuid. OCHOBHBIE XapaKTEPUCTHKU MOMYJSLUU; POKIAEMOCTb, BBIKUBAEMOCTb, UHCIEHHOCTH; IJIOTHOCTb,
BO3pacTHasl U [0JIOBasi CTPYKTYpa; PYHKIIMOHUPOBAHUE B IIPUPOJIE.

JluHaMKKa YUCICHHOCTH MOMYJISIUI B IPUPOIHBIX co00IIecTBaX. buoTHueckre CBsI3U B PETYISINN YUCIEHHOCTH.

[TonsiTe o 6uoneHo3e, 6uoreoneHo3e U 3kocucteMe. KOMIOHEHTBI AKOCUCTEMBI: MPOIYLEHThI, KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BeuecTs u
MIOTOK SHEPTUHU KaK OCHOBA yCTONYMBOCTU. Posib pa3HOOOpa3us BUJOB B yCTOMYMBOCTH OMOT€OEHO3A.

PazButne u cMeHa GMOreoIeHO30B. YCTOWYMBBIE M HEYCTOMYMBBIE OMOTEOIeHO3bI. [IOHSATHE O CYKIIECCHMH KakK IMPOIECCe Pa3BUTUSI COOOIECTB OT
HEYCTOMYMBBIX K YCTOMUYMBBIM (Ha MpHMepe BOCCTAHOBJIEHMS Jieca Ha MECTe rapu Wiu mamHu). PasHooOpa3ne Ha3eMHBIX M BOJHBIX 3KOCHCTEM.
EctecTBeHHbBIE 1 HCKYCCTBEHHBIE OMOTe011eH03bl. VI3MeHEeHHsI B SKOCUCTEMAaX MO/1 BIMSIHUEM e TeIbHOCTH YeJIOBEKa.

buocdepa kak rmobanpHas 3xkocuctema. Yuenne B.M.BepHaackoro o posm )KWBOTO BEMIECTBa B MPEOOPa30BAHNN BEPXHHUX CIOEB 3EMIIH.
buonoruueckuii KpyroBopoT BELIECTB U MOTOK 3HEPTuH B Ouocdepe. Poiab Onosornyeckoro pazHooOpasusi B yCTOMUMBOM Pa3BUTHH OHOC]EPHI.
DKOJIOTHS KaK Hay4Hasi OCHOBA PallMOHAJILHOTO MCIIOIb30BaHUS MPUPOIbI U BBIXO/A U3 II100aIbHBIX SKOJIOTMUECKUX KpU3UCcOoB. Posb Ouonorunyeckoro
1 DKOJIOTUYECKOTO 00pa30BaHUs, POJIb SKOJOTHUECKON KyJIbTYphl YEIOBEKa B PEIICHUH MTPOOJIEMbl YCTOWYMBOTO PAa3BUTHS MIPUPOIBI U 001IECTBA
JlaGoparopHas padora Ne 6 « OrneHKa KauecTBa OKPYKaIOIIEe Cpeabh»

JKCKypcHs B IPUPOAY

TemaTnueckoe NJIaHMPOBaHUE 1O OMOJIOTHH 9 KJIacC

No HaunmenoBanue Temsl U paszuena Kon —BO HUcnonb3oBanue
JacoB. o0opynoBaHust
nenTpa «Touka
pocTay
1 Tema 1. O01mue 3aKOHOMEPHOCTH KU3HHU 5

1.1 buonorus — Hayka 0 )KHBOM MHUpE

1.2 Metoasl OMOJIOTHYECKUX UCCIIEN0OBAHNI

1.3 OO611e cBOMCTBA KUBBIX OPraHU3MOB

1.4 | Muoroo6pa3ue GopM >ku3HU




1.5 | O6o6uieHne U cucTeMaTru3alus 3HaHW 10 MaTepuazaM Tembl |
2 Tema 2. 3aKOHOMEPHOCTH KU3HH HA KJIETOYHOM YPOBHE 10

2.1 | Muoroo6pasue kietok. JlaboparopHast padota Ne 1. MHUKpPOCKOTI CBETOBOM
1 1 poBoit

2.2 XMMUYECKHUE BEIIECTBA B KIIETKE.

2.3 CTpoeHue KIETKH

2.4 OpraHou/ibl KJIETKH U UX QYHKIIUU

2.5 OOMeH BelecTB — OCHOBA CYHIECTBOBAHUS KIETKH

2.6 buocunTe3 6enka B AKUBOM KIIETKE.

2.7 buocunTes yrieBonoB — oTocuHTE3

2.8 | ObGecrnieueHune KICTOK dYHEPTHen

2.9 Pa3mHOkeHMe KIIeTKH U ee Ku3HeHHbIN nuki. JlabopaTopHas pabora Ne 2 MuKpoCKOI CBETOBOM
u 1 poBoit

2.10 | O0oO0meHre 1 cucTeMaTH3aus 3HaH!i 110 TeMe 2

3. Tema 3. 3aK0OHOMEPHOCTH KM3HU HA OPTaHU3MEHHOM YPOBHE 17

3.1 Opranu3M — OTKpBITas )KUBas cucreMa (Onocucrema)

3.2 bakTepuu u BUpYCHI

3.3 PacturenbHbIN OpraHu3M M €ro 0COOCHHOCTH

3.4 MHuoroo06pa3ue pacTeHHI 1 3HAaYCHHE B IPUPOJIC.

3.5 Opraau3Mbl IapcTBa TPUOOB | JIMIITIAHHUKOB Mukpockon cBETOBOM
u nudpoBoit

3.6 JKUBOTHBIN OpraHu3M M €ro 0COOCHHOCTH

3.7 MHoroo6pasue >KMBOTHBIX

3.8 CpaBHEHHE CBOWCTB OpraHM3Ma YeI0BeKa 1 JKUBOTHBIX

3.9 | Pa3MHOXeHHE KUBBIX OPraHU3MOB

3.10 | MaauBHayalilbHOE pa3BUTHE OPraHU3MOB

3.11 | O6pa3oBaHMe NOJOBBIX KJIeTOK. Meiio3 MukpocKkoI cBeToBOI

U 1M PpoBOI




3.12

I/I3yquHe MEXaHn3Ma HaCJICACTBCHHOCTHU

3.13 | OcHOBHBIE 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH OPTaHU3MOB
3.14 | 3akoHOMepHOCTH H3MeHUnBOCTH. JlabopartopHas padora Ne 3
3.15 | HenacnencrBenHas n3MeHUIMBOCTh. Jlaboparopras pabora Ne 4.
3.16 | OCHOBBHI CENEeKIMH OPTaHU3MOB

3.17 | O600meHre U cucTeMaTru3alus 3HaHU 110 Teme 3.

4 3aK0HOMEPHOCTH MPOUCXOKAEHHUSI M PA3BUTHS :KU3HU Ha 3emuie 20
4.1 [IpencraBieHysi 0 BOSHUKHOBEHUH JKU3HU Ha 3eMJie B UICTOPUU €CTECTBO3HAHMUSI
4.2 CoBpeMeHHbIE NPEACTABIECHUSI O BOSHUKHOBEHUH )KM3HU Ha 3emiie
4.3 3HaueHue GOTOCUHTE3a U OMOJIOTHYECKOTO KPYrOBOPOTA BEIIECTB B Pa3BUTHH KU3HU.
4.4 Otanbl pa3BUTHS )KU3HU Ha 3eMJIE.

4.5 Wnewn pa3BuTHs OpraHnveckoro Mupa B OM0OJI0TUH

4.6 Yapis JlapBun 00 5BOTIONMH OPraHUYECKOTO MUPA.

4.7 CoBpeMeHHBIC TTPEICTABIICHUSI 00 YBOJIIOIIUU OPTaHNYECKOTO MHUpA.
4.8 Bun, ero xputepun u cTpykTypa

4.9 [Tporneccer 0Opa3oBaHus BUJIOB

4.10 | Makpo3BoIOIMS KaK MPOIECC MOSBICHUS HAJIBUJOBBIX IPYII OPraHU3MOB.
4.11 | OcHOBHBIE HAPABJICHUS SBOJIOIIIHT

4,12 | Ilpumepsl SBOTIOIMOHHBIX TPEOOPA30BAHUM KUBBIX OPTaHHU3MOB.
4.13 | OcHoBHBIE 3aKOHOMEpHOCTH 3BOJonMH. JlabopaTopHas padora Ne 5
4.14 | YenoBek- NMpeACTaBUTENb JKUBOTHOTO MHPA.

4.15 | DBOJIOIMOHHOE MIPOUCXOXKICHNUE YEIOBEKa

4,16 | ParHue 3Tanbl 3BOJIIOLUY YETOBEKA

4,17 | I1o3xHue 3Tanbl HBOIIOLNY YEJIOBEKA

4.18 | YenoBeueckue packl, UX POACTBO M MPOUCXOXKICHHE.

4.19 | YenoBek Kak )uTeJlb 0Mochepsl U ero BIUSHUE HA TPUPOTY 3eMITH.
4.20 | O6o0IIIEHNE U cUCTEMATH3AIMSI 3HAHUN 110 TeEME 4.




&) Tema 5. 3akoHOMEpPHOCTH B3aHMOOTHOIICHUI OPraHU3MOB M Cpe/bl 15

51 VYcnoBud XU3HM HA 3eMIIe

5.2 OO0mue 3aKkoHBI IEHCTBUS (PaKTOPOB CPEIbI HA OPTaHU3MBI. Harunk
OCBELIEHHOCTHU

5.3 ITprcroco6IeHHOCTh OPTaHU3MOB K JICHCTBHUIO (DAKTOPOB CPEJIBI.

5.4 buoTtnueckue cBs3u B npupoJie

9.5 B3aumocBsi3u OpraHu3MoB B NOMYJISLUN

5.6 Q@ YHKIIMOHUPOBAHUE NOMYJISILIUI B IPUPOJIE.

5.7 [TpupoaHoe coob11eCTBO — OUOTEOIIEHO3

5.8 buoreorieHo3s1, skocucTeMsl 1 Orochepa

5.9 PazButHe u cMeHa MpUpPOTHBIX COOOIIECTB

5.10 | MHoroob6pasue OHOTeOIIEHO30B

5.11 | OcHOBHBIE 3aKOHBI YCTOMYMBOCTHU KMBOW IPUPO,IBI

5.12 | Dkonoruueckue nmpoodseMsl B 6nochepe. Oxpana npuposl. Jlaboparopras padorta Ne 6 Jatunku
temneparypsl u pH
cpebl

5.13 | DKcKypcus B IPUPOY

5.14 | O06o01eHue 1 cucTeMaTu3ausa 3HaHU 110 TeEME 5.

5.15 | MToroselii KOHTPOJIb 3HAHUN Kypca Ouosoruu 9 xiacca.

PesepBHOe Bpemst 3

HUTOT'O 70

TPEBOBAHMUA K YPOBHIO IIOATI'OTOBKH BbIITY CKHUKOB
JlesaTenbHOCTh 00pa30BaTEIbHOTO YUpEXKIeHHUs B 00yueHIH OMOJIOTHH J0JKHA OBITh HAaIllpaBlieHa Ha IOCTHKEHUE 00yJalonIMMHUCS
CIIEYIOIIUX JIUYHOCIHBIX PE3YIbMAMo6:
1) 3HaHME OCHOBHBIX IPUHLIUIIOB U MPaBWJI OTHOLIEHHUS K )KMBOH NMPHPOJIE, OCHOB 37J0POBOr0 00pa3a *U3HHU U 3J0POBbe cOEperaronux TeXHOJIOT Hif;



2) BOCIIMTaHHUE POCCHICKOM IPayKIaHCKON MJCHTHYHOCTHU: IIATPUOTH3MA, JIFOOBH U yBaXkeHHUs1 K OTedecTBY, 4yBCTBA TOPIOCTH 3a CBOKO PouHYy;
OCO3HAHHE CBOEM 3THUUECKON IPUHAUIEKHOCTH; YCBOEHNE T'YMaHUCTUYECKUX U TPAJIULIMOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIIBHOTO POCCUIICKOTO
oOr1ecTBa; BOCIUTaHNE YyBCTBA OTBETCTBEHHOCTH M JI0JTa Tiepe PotnHOM.

3) copMHPOBAHHOCTH MMO3HABATEIFHBIX HHTEPECOB M MOTHBOB, HAIIPABJICHHBIX HA M3YUEHHE KUBOW MPUPOIBI; HHTEIICKTYAIbHBIX YMEHUN
(Toxa3bIBaTh, CTPOUTH PACCYKICHNUS, aHATM3UPOBATh, CPABHUBATH, JAETIAaTh BBHIBOABI U JIP.); ICTETHYECKOTO OTHOIICHHS K KUBBIM 00BEKTaM.
4)bopMupoBaHUe TMYHOCTHBIX IPEACTABICHNUN O IICHHOCTH MPUPOIbI, 0CO3HAHNE 3HAYMMOCTH U OOITHOCTH III00ATBHBIX IPOOIEM YeTI0BEYECTBA.
5) oco3HaHME 3HaYEHHE CEMbU B )KM3HU Y€JIOBEKa U 00IIECTBA; MPUHATUE [IEHHOCTH CEMEWHOMN KU3HU; YBAXUTEIIbHOE U 3a00TJINBOE OTHOILIEHUE K
YJIeHaM CEMBbHU.

6) hbopMHUpOBaHHE FKOJIOTMUECKOI KYIbTYpPhl HA OCHOBE IIPU3HAHUS LIEHHOCTH KHU3HU BO BCEX €€ MPOSBIICHUSAX U HEOOXOJMMOCTH OTBECTBEHHOT 0,
OepeKHOTO OTHOIICHUSI K OKPYKAIOIIEH cpejie.
Memanpeomemnvimu pe3ynvmamamu 0OCBOCHUS BBIITYCKHUKaMU OCHOBHOM IIKOJIbI IPOTPaMMBbI 110 OMOJIOTUH SBIISIOTCS:

1) oBnaseHue COCTaBISAIOMIMMHU UCCIIEIOBATENLCKON U MPOSKTHON JESITENbHOCTH, BKIIIOYasi YMEHUS BUAETD MIPOOJIEMY, CTaBUTh BOIIPOCHI, BBIIBUTATh
THITOTE3bI, IaBaTh ONPEACTICHHS IOHATHSM, KllacCH(UITUPOBATh, HAOIIOIATh, TPOBOIUTH SKCIICPUMEHTEHI, IEJIaTh BHIBOJIBI U 3AKITIOUCHHS,
CTPYKTYpHUPOBATh MaTepHai, OOBSICHSITh, TOKa3bIBaTh, 3AIIUIIATH CBOU HJIEH;

2) ymeHue paboTaTh ¢ pa3HbIMU HCTOUHUKAMU OMOJIOrMYecKoi MHGOPMAIMK: HAXOIUTh OMOJIOTHUECKY0 HHGOPMAIHIO B Pa3IMYHBIX HCTOUHUKAX
(TexcTe yueOHUKA, HAYIHO-TIOMYJIIPHOMN JTUTEpAType, OMOJIOTHICCKUX CIOBAPSAX U CIIPABOYHUKAX), aHATM3UPOBATH M OIIEHUBATh MH(POPMAIIHIO,
npeoOpa3oBbIBaTh HHGOPMAIIHIO U3 OJJHOU (POPMBI B APYTYIO;

3) cnocoOHOCTH BBIOMPATH 11€JIEBBIE M CMBICIIOBBIE YCTAHOBKHU B CBOMX JEUCTBUAX U MOCTYIIKAX 110 OTHOIICHUIO K KUBOM MPUPOJIE, 310POBBIO CBOEMY
U OKPY)KaIOIIUX;

4) yMeHHe 0CO3HAHHO MCIOJIB30BaTh PEUYEBBIC CPEJICTBA JJISl AUCKYCCUU U apryMEHTAIlMK CBOEH MO3UIIMH, CPABHUBATH Pa3HbIE TOUKH 3PEHUS,
apryMeHTHPOBATh CBOIO TOUKY 3PEHHUSI, OTCTAUBATh CBOIO MO3UIUIO.

5)BnasieHne OCHOBaMHU CaMOKOHTPOJIS,, CAMOOLIEHKH, IIPUHSTHE PELIEHUI 1 OCYIIECTBICHUSI OCO3HAHHOTO BhIOOpa B yueOHOI U M03HaBaTEIbHON
JeSITeIbHOCTH.

Ilpeomemnvimu pe3ynvbmamamu 0CBOCHUS BHIITYCKHUKAMU OCHOBHOM IIKOJIBI POTPaMMBbI IO OMOJIOTHH SBJISIFOTCS:

1. B no3naBarTe/ibHOM (MHTEJJIEKTYaJIbHOI) cepe:

- YCBOCHHE CUCTEMBbI HAyYHBIX 3HAHUH O KHUBOU MPUPO/IE U 3aKOHOMEPHOCTSX €€ pa3BUTUA i1 (POPMHUPOBAHUS COBPEMEHHBIX MIPEICTABICHH O
€CTECTBEHHOHAyYHOU KapTUHE MUpA.

- 00BbsSICHEHHE POJIM OMOJIOTUU B MPAKTUYECKOM IESTEIILHOCTH JIIO/IEH, MECTa U POJIM YelIOBEKa B IPHUPOJIe, POACTBA, OOITHOCTH MPOUCXOKICHUS U
HBOJIIOLIUM PACTEHUH U )KUBOTHBIX.

- OBJIaJICHHE METO1aMU OHMOJIOTHUECKOM HayKy, HaOJII0JJeHHe U OIHMCaHue OMOJIOrMUECKUX O0BEKTOB, IOCTAHOBKA OMOJIOTMUECKUX IKCIIEPUMEHTOB..
- (popMupoBaHMe NMpeCTaBICHUH O 3HAYeHUN OMOJIOTMUECKUX HayK B PELICHUH JIOKAIBHBIX U 9KOJIOTHYECKUX IMPOoOIIeM.



- OCBOCHHE NMPUEMOB OKa3aHUs IEPBOM MOMOIIIH, PAallMOHAIBHOM OpraHu3aluy TpyAa U OTJbIXa, BEIPAIIUBAHUE U PA3MHOXKEHHUE KYIbTYPHBIX PACTEH Ui
Y JOMAIIIHUX XUBOTHBIX, YXOJI 38 HUMH.

- 3HaHUE U COOIIOJICHUE MPaBUJI pabOTHI B KaOWHETE OMOJIOTHH;

- coOroieHre TIpaBmII PabOTHI ¢ OMOJIOTHYECKUMU TIPUOOPAMU M HHCTPYMEHTAMH (ITPETIapOBAIBHBIC UTJIBI, CKATBITCITH, JTYITbI, MUKPOCKOTIBI).

- OCBOEHHE IPUEMOB OKa3aHHUs IMEPBOM MTOMOIIH MTPH OTPABIICHUU SIOBUTBIMHU IPpUOAMU, paCTCHUSIMH, YKYCaX )KUBOTHBIX, TPOCTYIHBIX 3a00JIEBAHUSX,
0’KOTax, 0OMOPOKEHUSX, TPaBMaX, CIIACCHUH YTOIAOIIET0; PAIlHOHATHFHON OPraHU3aIMK TPYAA U OT/IbIXa, BRIPAIIIMBAHUS U PA3MHOKEHUS
KYJIbTYPHBIX PACTEHUHN W JOMAIIIHUX KUBOTHBIX, YX0/1a 32 HUMH; TIPOBEICHUs HAOIOIEHU 32 COCTOSTHUEM COOCTBEHHOTO OpPraHu3Ma.

- OBJIQJICHHE YMEHUEM OIIEHHUBATh C 3CTETUYECKON TOUKH 3PEHUS OOBEKTHI KUBOW TPUPOIBI
Juunocmusimu pe3yromamamu 3ydeHus npeamera « buosorus SBISIOTCS CIeYIONIUE YMEHHUS:

Oco3HaBaTh €AMHCTBO U LIETIOCTHOCTH OKPYKAIOIIETO MUPA, BO3MOKHOCTH €T0 MO3HABAEMOCTH U O0BSICHUMOCTH Ha OCHOBE JIOCTH)KCHUIN HAYKH.
[TocrenenHo BeICTpauBaTh COOCTBEHHOE 11€JIOCTHOE MUPOBO33pPEHHE.

Oco3HaBaTh TOTPEOHOCTHh ¥ TOTOBHOCTH K CAMOOOPa30BaHHIO, B TOM YHCJIE U B paMKaX CaMOCTOSITEIbHON JIEATETLHOCTH BHE IIIKOJIBI.

OreHuBaTh )KHU3HEHHBIE CUTYAIIMU C TOYKH 3pEHUs 0€3011acHOTO 00pasa )KU3HU U COXPAHECHHUSI 3JOPOBbS.

OLieHUBAaTh YKOJOTUYECKUN PUCK B3aUMOOTHOIIEHUI YETOBEKA U TPUPOIbI.

DopMHPOBATH HKOJOTHIECKOE MBIIIJICHUE: YMEHHUE OLICHUBAThH CBOIO JIEATEIHLHOCTD M MOCTYIKH APYTHUX JIIOJIEH C TOUKH 3PEHUST COXPaHCHUSI
OKPYXaIOIEeH Cpe/ibl — TapaHTa )KU3HMA U 0JIaromoydus Jitoiel Ha 3emiie.

CpencTBoM pa3BUTHS JIMYHOCTHBIX PE3Yy/IbTaTOB CIY’KUT Y4EOHBIN MaTepual, U MPeXx e BCEro MPoIyKTUBHbIE 3aJaHus yueOHUKa, HAllEIeHHbIE Ha 5-10
1 6-10 TMHUM Pa3BUTUS — YMEHHUE OLICHUBATh:

— PUCK B3aMOOTHOIIEHHH YeloBeKa U IPUPOJIbI (5-5 TUHUS Pa3BUTHS);
— [IOBEJICHHUE YeJIOBEKa C TOYKU 3pEHUs 3JJ0POBOTr0 00pasa KU3HHU (6-51 TUHUS pa3BUTHS).
Memanpeomemuvimu pezyarbmamamu u3ydeHus kypca «buonorusy» ssisercs popMupoBaHue YHUBEpCATbHBIX yueOHbIX AeiicTBuid (Y'Y ).

PeryasituBubie YY /:

CamocTosaTenbHO 0OHApYKUBaTh U POPMYIUPOBATH YUEOHYIO MPOOIEMY, ONPEACIATh LEeNb YUeOHOU AeITeIbHOCTH, BEIOUPATh TEMY MPOEKTA.
BoiaBurate Bepcuu pemieHus npooiieMbl, 0CO3HaBaTh KOHEYHBIN pe3yNbTaT, BEIOUPATh U3 MPEAT0KEHHBIX U UCKaTh CAMOCTOATEIBHO CpEeACTBa
JOCTH>KEHHS LS.

CocTaBnaTh (MHAUBUAYAIEHO WK B TPYIIIE) MIIAH PELIeHUs MTpoOIeMbl (BBIIIOTHEHUS TPOEKTA).

PaGoras o minany, CBEpsSITh CBOM ACUCTBUS C LENIBIO U, IPU HEOOXOIUMOCTH, UCTIPABIISATH OUIHOKH CaMOCTOATEIbHO.

B nmuanore ¢ yuutenem COBEpIIEHCTBOBATH CAMOCTOSITENIbHO BRIPAOOTAaHHBIE KPUTEPUHU OLICHKH.

ITo3naBartenbnbie YY /I:

AHanu3MpoBaTh, CPAaBHUBATD, KIACCUPHUIIMPOBATH U 000011aTh (haKThI U SBIEHUS. BBIABIATH MPUUYUHBI U CIIEACTBHS MPOCTHIX SBICHUM.
Ocy1iecTBIATh CpaBHEHHUE, KIACCU(PUKAIIMIO, CAMOCTOSTENILHO BRIOMpPasi OCHOBAHUS U KPUTEPUU JIJIsl YKa3aHHBIX JIOTHUECKUX OTEpaluii; CTPOUTh
KJIacCU(UKAIIMIO HA OCHOBE AUXOTOMUYECKOTO JieNieHus (Ha OCHOBE OTPHULIAHUS).



CTpouTh JJOrMUECKOE pacCyk ACHNE, BKIIIOUYAIONIEEe YCTAHOBIIEHNE IPUYMHHO-CIIEICTBEHHBIX CBS3EH.

Co31aBaTh cXeMaTHUYECKHE MOJICNIY C BBIACIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

CocCTaBnsTh TE3UCHI, pa3IMYHBIC BU/IBI IUTAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3oBeiBaTh MHPOPMAIIUIO U3 OJTHOTO BUA B IPYTroi (TaOIMILy B
TEKCT | TIp.).

BrerunTeIBaTH BCE YPOBHH TEKCTOBOM MH(DOPMAIIHH.

YMeThb onpenensTb BO3MOXKHBIE HCTOYHHKH HEOOXOAMMBIX CBEICHHH, MPOM3BOIUTH MMOUCK WH(OPMAIINU, aHATH3UPOBATH M OI[CHUBATH €€
JIOCTOBEPHOCTD.

CpenctBoM (hopMupoBaHUsI TO3HABATENbHBIX Y Y [l cyKUT yueOHBIN MaTepHall, ¥ MPex/ie BCEro NpoAyKTUBHBIE 3aJaHUsl yueOHMKaA, HAllEJICHHbIE Ha
1-4-it nuHKUK pa3BUTHSL:

— OCO3HAHME POJIM KU3HHU (1-1 TMHUS pa3BUTHUSA);

— paccMOTpeHHE OMOJIOTUYECKUX MPOLIECCOB B PA3BUTHH (2-51 JIUHUSI PA3BUTHS);

— HCIOJIb30BaHHE OMOJIOTUYECKUX 3HAaHUHN B OBITY (3-5 JTUHUS pa3BUTHSA);

— O0OBSICHATH MUP C TOUKH 3pEHUSI OMOTI0THH (4-51 TUHUS Pa3BUTHS).

KommyHnukaruBubie YY/I:

CaMoCTOATENHHO OPraHU30BbIBATH yUEOHOE B3aMMOEHCTBHE B IpyIe (ONpeaensTh oOre eIy, pacipeaesaTh PO, J0roBapuBaThCs APYT C
JIPYroM | T.1L.).

[IpenmeTHBIMU pe3ynbTaTaMU U3ydeHHs TpeaMeTa «bHoIorus sIBIAIOTCS CIEAYIOINEe YMEHHUS:

1-51 muHMS pa3BUTHS — OCO3HAHUE POJIM KU3HU:

— ONPEAETATh POJb B IPUPOJE Pa3IMUHBIX I'PYII OPraHU3MOB;

— OOBACHATH POJIb XKUBBIX OPIraHU3MOB B KPYrOBOPOTE BEILECTB IKOCUCTEMBI.

2-5 JIMHUS PA3BUTUS — PACCMOTPEHUE OMOJIOIMUECKHUX MPOLIECCOB B Pa3BUTHU:

— IIPUBOJUTH IPUMEPHI IPUCIIOCOOIEHUI OPraHU3MOB K cpelie 0OUTaHus U OOBICHATh UX 3HAYEHUE;

— HaXO/IUTh Y€PThl, CBUAETEIILCTBYIOLINE 00 YCI0AKHEHNUHU )KUBBIX OPraHU3MOB 10 CPAaBHEHUIO C IIPEAKAMH, U 1aBaTh UM OObSICHEHUE;

— OOBACHATH MPUCIIOCOOICHUS HA Pa3HbIX CTaJUAX KUZHEHHBIX IIUKIIOB.

3-51 IMHUS Pa3BUTHUS — UCIIOJIb30BAaHUE OMOJIOTUYECKUX 3HAHUH B OBITY:

— 0OBACHATH 3HaYECHHUE )KUBBIX OPraHU3MOB B )KM3HHU U XO3s1IICTBE UeI0BEKa.

4-5 TMHUSA Pa3BUTUA — OOBACHATH MUP C TOUKH 3pEHHsI OMOJIOTHU:

— [IEPEYMCIATh OTIIMYUTENbHBIE CBOMCTBA )KUBOTO;

— pa3nnyath (1Mo TabJIUIE) OCHOBHBIE IPYIIIbI )KUBBIX OPraHU3MOB (OakTepun: 6e3bsIepHbIe, AEpHbIE: IPUObI, pACTEHUS, ’KUBOTHbIE) U OCHOBHBIE
IpYIIbI pacTeHUH (BOJIOPOCIH, MXH, XBOIIH, IJIAYHbI, TAOPOTHUKH, FOJIOCEMEHHBIE U 1IBETKOBBIE);

— ONPEAETATh OCHOBHBIEC OPraHbl PACTEHUH (YacTH KIETKH);



— OOBSICHATH CTPOCHHE M KU3HEIEATEIBHOCTh H3YYEHHBIX TPYIII KUBBIX OPraHU3MOB (OakTepuu, rpudbl, BOJOPOCIIH, MXH, XBOLIH, TIAYHBI,
MAaIOPOTHUKH, TOJIOCEMEHHBIE U LIBETKOBBIE);

— IOHUMATh CMBIC]I OMOJIOTUYECKUX TEPMUHOB;

— XapaKTepu30BaTh METOIbl OMOJIOTHYECKON Hayku (HaOIroIeHe, CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B TIO3HAHUH KUBOM IPUPOJIBI;
— IIPOBOAUTH OMOJIOTHYECKUE OMBITH ¥ SKCIIEPUMEHTHI H OOBSICHITD UX PE3YJbTAThI; TOJIB30BATHCS YBEINIUTEIBHBIMHA TPUOOPAMH U UMETh
3JIEMEHTApHbIE HAaBBIKU MPUTOTOBJICHUS U U3yUEHUSI IPENapaToB.

6-51 TMHUS pa3BUTHUS — OLIEHUBATH NIOBEJICHNE YEJIOBEKa C TOUKH 3PEHHS 3I0pPOBOTO 00pa3a KU3HU:

— pa3nuyaTth CheTOOHbIE U SIIOBUTHIE TPUOBI M PACTEHUSI CBOEH MECTHOCTH;

— HUCIOJIb30BaTh 3HaHMsI OMOJIOTUU TPU COONIOIEHNUHU TPABUJI IOBCETHEBHOM KU3HU.

Kpurtepyu 1 HOpMBbI OLIEeHKH 3HAHUI U YMEHUH 00yYAKOIIMXCS 32 YCTHBIN OTBeET.
Ouenka "5" craBuTCS, €CIM YYECHHUK:

1.Iloka3piBaeT ray0oKOoe W TOJHOE 3HAHWE W TMOHWMAHWE BCETO MPOrPaMMHOTO Marepuaia; MOJHOE MOHUMAaHWE CYIIHOCTH PaccMaTpUBaEMbBIX
MOHSTHUH, SBIICHUN U 3aKOHOMEPHOCTEN, TEOPUI, B3aUMOCBSI3EH.

2.YMeeT COCTaBUTh TOJHBIA W TPABWIBHBIA OTBET HA OCHOBE HW3YYCHHOTO MaTepHasa;, BBIICIATH TJABHBIC IIOJOXKEHHUS, CaMOCTOSTEIHHO
MOATBEPK/IaTh OTBET KOHKPETHBIMU TpuUMepamu, ¢GaKTaMH; CaMOCTOSTEIBHO W apryMEHTHPOBAHO JiejaTh aHaiau3, OOOOIIEeHMs, BBIBOIBI,
YCTaHABIUBATh MEXITPEIMETHBIC CBSI3U (Ha OCHOBE paHee MPHUOOPETEHHBIX 3HAHUN) U BHYTPUIIPEIMETHBIC CBSI3M, TBOPUYECKU MPUMEHSTH TIOJTyYCHHBIS
3HaHUS B HE3HAKOMOMW CUTYaIlUH; MTOCJIEI0BATEIbHO, YETKO, CBA3HO, 000CHOBAHHO U 0€30IIMO0YHO M3JIaraTh YYeOHBI MaTepHall. YMEET COCTaBIATh
OTBET B JIOTMUECKOM IOCJIEAOBATEILHOCTH C HCIIOJIB30BAHUEM MPUHATOW TEPMHHOJIOTHH; JIeNaTh COOCTBEHHBIE BBIBOJIbI; (DOPMYIHPOBATH TOYHOE
OTpe/ieJICHue M HCTOJIKOBAaHHWE OCHOBHBIX IOHSATHH, 3aKOHOB, TCOpUH. MOXET MpU OTBETE HE IMOBTOPATH JOCIOBHO TEKCT Y4YeOHMKA; M3Jararh,
MaTepuai JUTEPATYPHBIM S3bIKOM; MPaBUILHO M OOCTOSITEIHHO OTBEUATh Ha JOTOJHUTEIBHBIC BOMPOCHI YUUTEIISA; CAMOCTOSTEILHO U PAIlMOHAIBHO
WCIIOJIhb30BaTh HArJIAIHbIE MOCOOWS, CIPABOYHBIC MaTepuajbl, YYCOHHMK, TOTOJHUTEIBHYIO JUTEpaTypy, NMEPBOMCTOUYHUKH; MPUMEHSTh CHUCTEMY
YCIOBHBIX 0003HAUYEHUH MTPU BEJICHUH 3aIHCEH, COMMPOBOKIAAIOIINX OTBET; UCIIOJIb30BATh IS JOKA3aTelIbCTBA BHIBOIOB M3 HAOIIOACHUI U OTIBITOB.

3. CaMOCTOATENHHO, YBEPEHHO U 0€301IMO0YHO MPUMEHSET MOJIY4YCHHbIC 3HAHUS B PEIICHUH MPoOJeM Ha TBOPUECKOM YPOBHE; JOIYyCKaeT He OoJee
OJIHOTO HeAO0YETa, KOTOPBIN JIETKO MCIPABISET MO TPeOOBAHUIO YUUTENS; UMEET He0OX0IMMbIe HaBBIKU PaOOTHI ¢ MPUOOPAMHU, YePTEKAMHU, CXEMaMU,
rpadukamu, KapTaMu, COMyTCTBYIOIIUMHU OTBETY; 3allMCH, COMTPOBOXKIAIOLIUE OTBET, COOTBETCTBYIOT TPEOOBAHHSIM.

Onenka "4" ctaBuUTCS, €CIIN YUCHHUK:

1.IIoka3bIBaeT 3HaHUS BCETO M3YYEHHOI'O IPOrPaMMHOr0 Marepuaia. J[aéT moiaHbIi U MPaBUIBHBIM OTBET Ha OCHOBE M3Y4YEHHBIX TEOPUM; JOIYCKAeT
HE3HAUUTENIbHbIE OIIMOKM M HENOYETHI MPH BOCIPOU3BEJICHUM H3Yy4EHHOTO Marepuaia, HeOOJbIlIMe HETOYHOCTH IMPH HCHOJIb30BAHUU HAYYHBIX
TEPMHUHOB MJM B BBIBOJAX, 00OOIIEHUSAX U3 HaOmojaeHWi. Marepuan u3jaraer B ONpEAETIEHHOW JIOTMUECKOW MOCIeI0BATENbHOCTH, MPU 3TOM



JIOMYCKaeT OJIHY HErpyOyro OIMOKY WK HE 0oJiee IBYX HEA0YETOB, KOTOPHIE MOYKET MCIIPABUTH CAMOCTOSITEIBHO MPH TPEOOBAHUU HJIM HEOOJIBIIOHN
oMo NperoAgaBaTeiid; MOATBCPKAACT OTBCT KOHKPCTHBIMU ITPUMCPAMU; IIPABUJIIBHO OTBCYACT HA JOMOJHUTCIIbHBIC BOIIPOCHI YUUTCIIA.

2.YMeeT caMOCTOATEIHLHO BBIACIIATH I'NIAaBHBIC ITOJIOKCHHA B U3YUYCHHOM MAaTCpraJIC; HAa OCHOBAaHUU (baKTOB Hu IpuUMEpPOB O606HIaTB, JcJaTh BBIBO IbI.
YcTanaBiauBaTh BHYTPUIIPCIMCETHLIC CBA3U. Moxet MNPUMCHATH ITOJYYCHHBIC 3HAHWSA Ha IIPAKTUKE B BI/II[OI/I?;MCHéHHOfI CUTyaluuu, CO6JIIOI[aTI>
OCHOBHBIE ITPABUJIA KYJIBTYPBI YCTHOM pEUM; UCIIOJIB30BATh IIPU OTBETE HAYYHBIE TEPMUHBI.

3. He obOnamaer A0CTaTOYHBIM HAaBBIKOM pPabOTHI CO CIPABOYHON JMTEPATypOH, Y4COHHKOM, MEPBOMCTOYHUKOM (ITPABHIBHO OPUEHTHPYETCS, HO
paboTaeT MEIUICHHO ).

Onenka "3" ctaBUTCS, €CIIN YYCHUK:

1.YcBanBaeT OCHOBHOE COjepXaHHEe yd4eOHOro Marepuaja, HO MMeeT MpoOelnbl, He MPENATCTBYIOUINE MalbHEHIIEMy YCBOCHHIO IPOrpaMMHOTO
Marepuana.

2. W3maraer MaTepHan HECHCTEMAaTH3MPOBAHHO, ()parMEHTApHO, HE BCET/A ITOCIEAOBATENbHO; IOKA3bIBAET HEAOCTAaTOYHYIO C(HOPMUPOBAHHOCTH
OTJIeNIbHBIX 3HAaHUU U YMEHH; cl1lab0 apryMeHTHpPYET BbIBOAbI U 0000IIEHNS, TOMYyCKAaeT OMUOKY MPH UX GOPMYIUPOBKE; HE UCIIONB3YET B KaueCTBE
JI0Ka3aTelIbCTBa BBHIBOBI M 0000IIECHNS 13 HAOTIOIEHNH, OTIBITOB WIIH JOIYCKAET OMMOKH TIPH UX U3J0KECHHUH; AT HEUETKUE ONPEACIICHUS TIOHSTHIA.
3. HcnowITBIBaeT 3aTpyAHCHUA B IIPUMCHCHUH 3HaHI/II\/’I, HeO6XO}II/IMLIX A pCeHICHUA 3aJad pas3jIddHbIX THIIOB, MNPAKTHYCCKHUX SaJIaHI/Iﬁ; npu
00BSICHEHUU KOHKPCTHEBIX SIBJICHWM Ha OCHOBE TeOpI/Iﬁ M 3aKOHOB; OTBC€YACT HCIIOJIHO HA BOIIPOCHI YUUTEIA WX BOCIHPOU3IBOJUT COACPKAHUEC TCKCTA
y4eOHHMKA, HO HEJOCTATOYHO MOHUMAET OTNENIFHBIC TOJIOKECHHUS, NMEIOIINE BYKHOE 3HAUEHHE B 3TOM TEKCTE, JIOMyCKasi OJHY-/ABE I'pyOble OINOKH.

Ouenka "2" craBuTCS, €CIM YYECHUK:

1. He ycBamBaeT u He pacKpbIBaeT OCHOBHOE COJIEp)KaHUE MaTepuaja; He 3HACT WM HE IOHMMAET 3HAUYMUTEIbHYIO YacTh MIPOrpaMMHOTO MaTepuasa B
npezenax MoCTaBJICHHBIX BOIIPOCOB; HE JIEJIaeT BHIBOJIOB M 000OIIECHUIA.

2.meet cnabo chopMUpOBaHHBIC U HEMOJIHBIE 3HAHUS, HE YMEET MPUMEHSITh X MPU PEIICHUH KOHKPETHBIX BOTIPOCOB, 3aja4, 3aJIaHul 10 00pasiry.
3. IIpu oTBeTE HA OJIMH BOIPOC JOMYyCKAaeT 0oJjiee NBYX IPyObIX OMIMOOK, KOTOPHIE HE MOXKET UCIIPABUTH AK€ IMPU TMTOMOIIU YIUTEIS.

Kputepun 1 HOpMbI OLIEHKH 3HAHUN M YMEHHM A 00y4al0IIMXCH 32 NPAKTHYECKHEe U J1a0opaToOpHble padoThl.

Onenka «5» CTaBUTCS, €CIIU:

1. IlpaBuibHON CaMOCTOSITEIBLHO OMpeAeNsieT Ielib JaHHBIX paboT; BBHIMOJHSIET paboOTy B MOJHOM 00BEME C COONIOJEHHWEM HEOOXOAMMOM
MOCJIEIOBATEILHOCTH IPOBEACHUS OIIBITOB, H3MEPEHUH.

2.CaMOCTOSTENILHO, PAIlMOHATBHO BEIOMPAET M TOTOBUT JUISA BBITIOJHEHUS! pa00T He0OXoAuMoe 000pyI0BaHUe; TPOBOAUT JaHHBIE PAaOOTHI B YCIOBUSX,
ofecreunBaroINX NOJyYeHHe HanboJiee TOYHBIX PE3YIbTaTOB.

3. 'paMOTHO, JIOTUYHO OMHUCHIBAET XOJ] MPAKTUYECKHUX (1a00paTOPHBIX) pabOT, MPaBUILHO (POPMYIHUPYET BHIBOIBI; TOUHO U AKKYPaTHO BBHITIONHSET BCE
3anuc, TabJIUIlbl, PUCYHKH, YEPTEKH, TpaduKu, BBIYUCICHUS.

4. TIposiBAsieT OpraHU3allMOHHO-TPYIOBbIE YMEHUS: MOJIEPKUBAET YHCTOTY pabodero Mecra, MOpSAAOK Ha CTOJIe, SKOHOMHO PacXoyeT MaTepuabl;
coOrofaeT mpaBuiia TEXHUKH 0€30TTaCHOCTH MPH BBITIOTHEHUH PaloT.
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Onenka «4» cTaBUTCS, €CIIN YUYEHUK

1. BpinonHsieT npakTU4yecKyro (J1adopaTopHyr0) paOOTy IOJHOCTHIO B COOTBETCTBUM C TPEOOBAHUSMU IIPH OLIEHMBAHUHU pe3yibTaToB Ha "5", HO
JIOTIYCKAeT B BBIUMCIICHUAX, U3MEPEHUSX JIBa — TPU HEJOUETA UM OJJHY HErpyOyto OIMOKY U OJIMH HEIOYET.

2. IIpu opopmiernn paboT AOMyCKAaeT HETOYHOCTH B ONMCAHHUU XO/a ACHCTBUIL; IENIaeT HEMOJIHBIE BHIBOIBI ITPHU 0000IICHUH.

Onenka «3» CTaBUTCS, €CIIU YUCHHUK:

1.IlpaBunbHO BhINOJHSAET paboTy He MeHee, yeM Ha 50%, oiHako 00BEM BBIIIOJHEHHON YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh BEPHBIE PE3YJIbTAThl U
c/IeNaTh BBIBOJIbI [0 OCHOBHBIM, IPUHIIMIINAIBHBIM BaKHBIM 337a4aM paOoThI.

2.Ilonbupaer oOopymoBaHKE, MaTeprall, HAYMHACT PAdOTy C TIOMOIIBIO YYUTENS; WIH B XOJ€ MPOBEICHHUS M3MEPEHUH, BHIYMCICHNUHN, HAOIIOIeHIHA
JIOTIYCKAaeT OLIMOKH, HETOYHO (POPMYIHUPYET BBIBOIbI, 0000IIEHHUS.

3.IIpoBouT paboOTy B HEPAITMOHAIBHBIX YCIOBHUSAX, YTO IPUBOAUT K TIOJIYICHUIO PE3YIBTATOB C OOJIBIIMMU TIOTPEITHOCTSMH; HITH B OTYETE JIOMYCKAET
B 0011I€e# CJI0)KHOCTH He 00Jiee IBYX OMUOOK (B 3alUCAX YHCEN, Pe3yTbTaTOB U3MEPEHHUI, BEIYMCIICHUH, COCTABICHNHU rpad)uKOB, TAOIHII, CXeM U T.11.),
HE  HUMEIMMX Uil JaHHOM  pa®oThl  NPUHUUNHUAIBHOTO  3HAYEHMs,  HO  TOBJIMSBLUIMX  HA  pE3ylbTaT  BBINOJHEHUS.
4. JlommyckaeT rpyOyro omuOKy B XOJ€ BHITIOJHEHUS paOOTHI: B 00BSICHEHUH, B 0()OPMIICHNH, B COOJTFOICHUH TIPABUJI TEXHUKH 0€30MMacHOCTH, KO TOPYIO
YUEHUK HUCIIPABIISIET [0 TPEOOBAHUIO YUUTEISL.

Ouenka "2" craBUTCS, €CIM YYECHUK:

1. He ompeznenseT caMOCTOSITENIBHO 1Elb pabOThl, HE MOXET 0e3 MOMOIIM y4YUTelNs MOArOTOBHTH COOTBETCTBYIOIIEe O00OpPYIOBaHUE; BBIMOJIHSET
paboTy He MOJHOCTHIO, U 00BEM BBHIIIOJIHEHHOM YacTH HE TIO3BOJIAET CeaTh MPaBUIIbHBIE BBIBOIbI.

2.JlonyckaeT nBe u Oojiee rpyObie OmMMOKM B X0/€ pabOT, KOTOPhIE HE MOXKET UCIPABHUTh MO TPEOOBAHMIO TMEAArora; Wid MPOU3BOIUT W3MEPCHHS,
BBIYHCIICHUS, HAOIIOICHUSHEBEPH

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA
1. ABropckas mporpamma U.H. [Tonomapesa, B.C. Kyumenko, O.A. Kopuunosa, A.I'. [lparomunos, T.C. Cyxosa, JI.B. CumonoBa (buonorus 5-11
knaccsl [Iporpamma: Benrana I'pad, 2014 ron)
2. YueOnuk. buonorus: 9 xnacc./ U.H. [Tonomapesa, O.A. Kopuunosa, H.M. Yepnosa, non pen. M.H. [lonomapesoii — 8 uznanue. Bentana-I'pad
2019 .
3. Meronnueckoe nocobue./ I.H. Ilonomapesa, I'.H. [Tanuna, JI.B. CumonoBa; Benrana-I'pag. 2016 .
Lludposas mabopatopus A1 LIKOIBHUKOB (TIpeaMeTHas oonacts ouomnorus) JILN-16(32)



METOAUYECKHUE MATEPHAJIBI IJISA YUUTEJIA

Harnsaausiii mxonsHeli Kype buosnorus.

[1.1.Becnanos, M.B.lopodeeB. Meroandeckoe nocobue «Peanu3zarust 00pa3oBaTeIbHBIX MPOTPAMMECTECTBEHHOHAYYHOW U TEXHOJIOTUIECKOM
HaIPaBJIEHHOCTEN 110 OMOJIOTHH C MCTIOJIb30BaHHEM 00opynoBaHus LieHTpa « Touka poctay. - Mocksa, 2022 r.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Poccuiickas snektponnas mkosta (POIII) - https://resh.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O ITPOLHECCAYYEBHOE OBOPYJIOBAHHUE
CripaBouHble TaONIUILIbI, TA00PATOPHBIE MPeNapaThl, MUKPOCKOTI, MJIaKaThl, BIaXKHbIE MTpenapaThl, SHIUKIOIENS.

O6opynoBanue "Touku pocta" 11st mpoBeeHUs 1a00PATOPHBIX, MPAKTUYECKUX padOT, JEMOHCTPALIUH.

OBOPYJIOBAHME JIJISI TPOBEJEHUS JIABOPATOPHBIX, IPAKTUUECKHUX PABOT,JEMOHCTPAIIAN
MynbTUMETUIAHBIA TPOSKTOP, IKpaH, HOYTOYK, MYJIbTUMEINIHBIC TOCOOUS, KOJIOHKH.

Oo6opynoBanue "Touku pocta" 1s MpoBeACHUS J1a00PATOPHBIX, TPAKTUUYECKUX PAOOT, TEMOHCTPALIHA

[udposas nadoparopwust 115 MIKOJIBHUKOB (TIpeaMeTHass 00siactb ouosorus) JILIA
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