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Pabouast nporpamma no ouosiornu « buonorus. Odmue 3aKOHOMEPHOCTID).
9 kiacce
(2 yaca B Henes110, 68 4YacoB 3a roj, U3 KOTOPBIX S 4YacoB — pe3epB BpeMeHH)
1. TosicHuTeNbHAA 3aMUCKA

Pabouas nporpamma no 6uonorun auauu YMK H.M.ConuHa coctaBiieHa Ha OCHOBE
®DenepalibHOTO KOMIIOHEHTa 00pa3oBaTeNIbHOTO  CTaHIapTa, 1peboBaHMIl K pe3yiabTaTam
OCBOCHHMS OCHOBHOH 00pa30BaTeNbHON MpPOrpaMMbl OCHOBHOTO 00IIero ooOpa3oBaHus,
OyHIaMEHTANBHOTO sJipa cojAep)kaHus oOmero obpasoBanus, IlpumepHol mHporpaMmsl
OCHOBHOTO o0miero obpasoBanusi mo Omonoruu it 9 ximacca «OO0mas OMONIOTHUS» aBTOPOB
B.b.3axapoBa,, E.T.3axapopoii, H.M.Conuna (IIporpammer s oOmieoOpa3oBaTelbHbBIX
yupexaenuit. [IpuponoBenenue 5 kiace. buonorus 6-11 xinaccsl. M.: Ipoda).

B paboueil mnporpamme yuTeHbl wuJed U moyokeHus KoHIENuuu TyXOBHO-
HPABCTBEHHOI'O PpAa3BUTUS M BOCHUTAHMS JMYHOCTH TrpaxaaHuHa Poccun, Ilporpammel
pa3Butus U (HOPMHUPOBAHMS YHUBEPCAIBHBIX YUEOHBIX AEUCTBUN, KOTOpbIE OOECHEUYHUBAIOT
GbOpMUPOBaHHE POCCHIMCKOW TPaXTAHCKOM UACHTUYHOCTH, OBJIAJCHUE KIFOUEBBIMH
KOMIIETEHIIMSIMH, COCTABIISIFOIIIMMH OCHOBY JUIsI CAMOPAa3BUTHUS U HEMPEPBHIBHOTO 00pa3oBaHus,
[EJIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEILHOTO PA3BUTHs 00YJarOIIHXCA,
KOMMYHHUKATHBHBIX KA4€CTB JTUYHOCTH.

1.1.MecTto npeamera B yueOHOM IIaHe

PaGouass mporpamma  «buonorus. OOmue 3aKOHOMEPHOCTH» IMpelHa3HaueHa s
u3ydeHusi Ouonoruu B 9 kiacce cpemHed 0011e00pa3oBaTEIbHOM MIKOJIBI MO YYEOHHKY
C.I'MamonToBa, B.b.3axapoa, W.b.Aradonooit, H.M.Conuna. buonorus. OOmme
3aKOHOMEPHOCTH. 9 Kiacc. YUeOHHK s o0Ieo0pa3oBarenbHbIX yupexaeHuid. M.: poda.
YueOnuk numeet rpud «PexkomennoBano MuHHcTepcTBOM 00pazoBaHus U Hayku Poccuiickoii
denepauuu.

B cootBercTBUU C (enepanbHbIM 0a3MCHBIM y4EOHBIM IJIAHOM B PaMKaX OCHOBHOTO
obmiero oOpazoBaHusi U B COOTBETCTBHH C y4eOHBIM TutanoM ['BOY mumeit Ne329 na 2023-
2024 y4eOHBIN roj] AaHHAs MporpaMMa paccyMTaHa Ha IpenojaBaHHe Kypca OHMoJoruu B 9
KJjlacce B o0beMe 68 vacoB, U3 pacyera 2 yaca B Hezento. [Iporpamma no Ouonoruu ais 9
KJlacca MpeaycMaTpUBaeT U3ydeHNE YYaIlUMUCS TEOPETUYECKUX U MPUKJIIaIHBIX OCHOB 001
Ouonornu. B Hel HamIM OTpaK€HHME 3aJauyd, CTOAIIME B HACTOSIINEE BpEeMs Tepe
OMOJIOTHYECKON HayKoM, pelleHHe KOTOPHIX HAalpaBIEHO Ha COXPAaHEHUE OKpY)KarolleH
IPUPOJIBI U 310pOBbs yesioBeka. Oco60e BHUMAaHUE YJIEIEHO 3KOJIOTHYECKOMY BOCIIMTAHHUIO.

N3yueHne NaHHOTO Kypca OCHOBBIBAETCS Ha 3HAHUAX YYAIIMXCs, MOJYYEHHBIX HpHU
M3Y4YEHUU OMOJIOTMYECKUX JUCIMIUIMH B MJIaIIINX KJlaccaX U ABJISETCS NPOAOHKEHUEM JTMHUU
OCBOCHMs OMOJIOTMYECKUX IMCLUUIUINH, HauaToi paHee B 5-8 kiaccax. M3yueHue naHHOro
Kypca TaKK€ OCHOBBIBA€TCSI Ha 3HAHMSX Y4YalllUXcCsl, MPUOOPETEHHBIX Ha YpOKaX XHMHUH,
¢u3uku, ucropun, reorpaduu. IIpuHLIKIIBEI 0TOOPA OCHOBHOIO U JIOTIOJIHUTEILHOTO MaTepHuasia
CBS3aHbl C TPEEMCTBEHHOCTHIO 1€l OOpa3oBaHMsI Ha Pa3IMUYHBIX CTYNEHSIX M YPOBHSIX
0o0y4yeHMsl, JIOTMKOW BHYTPHUIIPEIMETHBIX M MEXIIPEIMETHbIX CBfA3€H, C BO3PACTHBIMU
OCOOEHHOCTSIMU Pa3BUTHSI YUALUXCSL.

Jlnst nproOpeTeHus MPaKTHYECKUX HABBIKOB U YMEHUI M MOBBIIICHUS! YPOBHS 3HaHUI B
IporpaMMy BKJIIOUEHBI J1a0OpaTOpHbIE U TMpakTU4YecKHue  paboThl, MPEIyCMOTPEHHBIE
[TpumepHO#l TpOrpaMMoil, KOTOpble NPOBOJATCS TOCIE MOAPOOHOTO HMHCTPYKTaXa H
O3HAKOMJICHHS Yy4YallUXCs C MpaBWIaMM TeXHMKH Oe3omacHoctu. Bce mnaboparopHble u
NpaKkTUYeCKHe pabOThl SBISAIOTCS dTanaMyu KOMOMHUPOBAHHBIX YPOKOB M MOTYT OLIEHUBATHCS
10 YCMOTPEHHIO YUUTETIS.

JUist mpOXOXKJIEHHUS MPOrpaMMbl BO3MOXHO HCIOJIb30BaHHWE WH(POPMAIMOHHBIX CHUCTEM
JUIsL OpraHM3alMd 00pa30BaTENbHOIO IMpoIecca C JIEKTPOHHBIM OOyYeHHEM U MPUMEHEHHEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI. YHUBEpCAIbHBIE PECYpChl JUIs OpraHU3aluu
00y4eHHUs C HCIOJIB30BAHMEM JIUCTAHIIMOHHBIX OOpa30BaTENIPHBIX TEXHOJOTHH: OMOIMOTEeKa
IHOK, snmekTpoHHas rmoyra.



Ha ypokax wuner ¢opMHpoBaHHME Y YYaIMXCS YHTATEIbCKOH, €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, INI00ATbHBIX KOMIIETEHIIMN, KPEATHBHOT'O MBIIIJICHHUS.

1.2.Ucnonb3yeMblii y4eOHO-MeTOAMYECKUI KOMILJIEKT
OcHoBHas TUTEparypa

1. [Iporpamma panst  oOmieoOpazoBaTeNbHBIX  yupexaeHuil. buomorus 6-9
kiaccol./ aBTopsl B.b.3axapos, H.U.Connn, E.T.3axapoBa. — M.:Ipoda
2. C.I'MamonToB, B.b. 3axapos, WU.b.Aradonoa, H.N.Conun. buomnorus.

OO6mme  3aKOHOMEPHOCTH,  Y4YeOHMK  uisi  00mieo0pa3oBaTeIbHBIX
yupexaenuii, Mocksa, poda

JlononHuTeNbHAS TUTEPATYpA.

1. Bbopucosa JI.B. Temarnueckoe M MOypo4yHOE IUIAHUPOBAHHUE IO OMOJOTMM K
yaeOnuky C.I'.MamonToBa, B.b.3axaposa, H.1.Connna «buonorus. OOume 3aKOHOMEPHOCTH.
9 knacey. - M.: U3naTenberBo «9K3aMeH»

2. [TetpoBa O.I'. buonorusa. O0mue 3aKOHOMEPHOCTH. 9 KIlacc: METOIUYECKOe
nocodue k yueOnuky C.I'MamontoBa, B.b.3axapoa, H.M.Conuna «buomorus. OOGuiue
3aKOHOMEpHOCTH. 9 kitace». — M.: Jlpoda

WuTepuer-pecypebl bubnuoreka LIOK, anexTponHas noyra.

Harnsaaele mocoous.

1. Komrmuiekt Tabmur 1o o011eii OMoJIoruy.
2. Habop muxpornpenapaTos 1o o61iei 6Moa0rum.
3. MUKpPOCKOITBI

[Ipun oOyuyenun Ouonoruu OyaeT HCIOIB30BAHO 00OpPYAOBaHWE, MOTYYEHHOE JHIIEEM
Ne329 B pamkax rpaHTOBOIrO KOHKypca.

1.3.IlnanupyemMsble pe3yJibTATHl OCBOEHHS YUeOHOI0 MpeaMeTa, Kypca

IMpeamernbie

1. B mo3HaBaTenbHOM (MHTEIUIEKTYalIbHOM) cdepe:

-XapaKTEepPUCTUKA COJAEp)KaHUS OUOJIOTUYECKUX TEOpHil (KJIETOYHas, SBOJIIOLIMOHHAsS
teopusi Y. Jlapsuna), yuenuss B. U. Bepnanckoro o Ouocdepe; 3axkoHoB I'. Mennens,
3aKOHOMEPHOCTEH HM3MEHYMBOCTH; BKJIaZa BBLAAIOIIUXCA YUEHBIX B pa3BUTHE OMOJIIOTHYECKOM
HaYKU;

-BBbIICJICHUE  CYIIECTBEHHBIX  INPU3HAKOB  OHOJOTMYECKUX  OOBEKTOB  (KJIETOK:
PaCTUTENBHBIX U )KUBOTHBIX, JOS/ICPHBIX U SJCPHBIX, IMOJIOBBIX M COMATUYECKUX; OPTaHU3MOB:
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX; BUJOB, JKOCHUCTEM, Omochepbl) M mpoleccoB (oOMeH
BEIIECTB, Pa3MHOKEHHE, JEJeHUE KJIETKH, OIUIOJOTBOPEHHUE, JECHCTBHE HMCKYCCTBEHHOTO W
€CTECTBEHHOT0 0TOOpPa, (GOPMHUPOBAHUE MPUCTIOCOOIEHHOCTH, 00pa30BaHNE BUJOB, KPYTOBOPOT
BEIIECTB U MPEBpAICHUs YHEPTHH B IKOCHCTEMax U 6uocdepe); oObsICHEHHE POIN OHOJIOTUH B
(bopMHpPOBAaHUN HAYYHOTO MHPOBO33PEHMS; BKJIaJa OMOJIOTHYECKHX TeOpuil B (OpMHpOBAHUE
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpA; OTPUIATEIHHOTO BIUSHHS aAJIKOTOJIS,
HUKOTHHA, HAPKOTHYECKUX BEIECTB Ha PAa3BUTHE 3apOJbIllia YEJIOBEKa; BIMSIHUA MyTareHOB Ha
OpraHu3M 4YeJOBEKa, JKOJIOTHYECKHX (PAKTOPOB Ha OPTraHU3MBI, NMPUYHH DBOJIOIHH, H3ME-
HSIEMOCTH BUJIOB, HApYLICHUI pa3BUTUSI OPraHU3MOB, HACIEJICTBEHHBIX 3a00JI€BaHUM, MyTalHid,
YCTOWYUBOCTH M CMEHBI IKOCHUCTEM;

-IpUBE/ICHUE J0KA3aTeNbCTB (apryMEeHTalusl) €AUHCTBA XKMBOM M HEXHUBOH HPUPOIBI,
POICTBa JKMBBIX OPraHW3MOB; B3aHMMOCBSI3€H OPraHM3MOB M OKPYXAIOIIEH  Cpemsl;
HEO0XO0/IMMOCTH COXPaHEHUsI MHOT000pa3us BUIOB;



-YMEHHE T0JIb30BAThCSl OMOIOTUYECKON TEPMUHOIOTHENH M CUMBOJIUKOI;

-pellIeHNE IEMEHTAPHBIX OMOJOIMYECKMX 3a/ad; COCTaBJIECHUE D3JEMEHTapHBIX CXEeM
CKpEIMBAHUS U CXEM [IEPEHOCA BEILIECTB U SHEPTUU B SKOCUCTEMAX (LIETIH UTaHMS);

-onucaHue ocodeil BUJ0B 10 MOp(HOIOrH4ecKOMY KPUTEPHIO;

-BBIIBJICHUE W3MEHYMBOCTH, IIPUCIIOCOOJIEHUM OpraHu3MOB K cpeae OOUTaHus,
UCTOYHHUKOB MYTAareHOB B OKpY)Kawolled cpene (KOCBEHHO), aHTPONOIE€HHBIX W3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTHU; U3MEHEHUH B 9KOCHCTEMAaX Ha OMOJOTUYECKUX MOJIEIISX;

-CpaBHEHHE OMOJIOTHYECKMX OOBEKTOB (XMMHYECKHUH COCTaB TeNl KUBOM M HEXKUBOM
IPUPOJBI, 3apOABIIIM YEIOBEKAa M JPYrMX MIIEKONUTAIOIIUX, HPUPOJHBIE SKOCUCTEMBI U
arpo’KOCHCTEMBbl CBOEH MECTHOCTH), IPOLECCOB (€CTECTBEHHBIM M HCKYCCTBEHHBIH OTOOD,
M0JIOBOE U OECIOI0e Pa3MHOKEHHUE) U (POPMYJIMPOBKA BBIBOJOB HA OCHOBE CPAaBHEHHSI.

2.B 11eHHOCTHO-OpHEHTAIIMOHHOH cdepe:

-aHaJIU3 U OLEHKA PA3JIMYHbIX TMIIOTE3 CYIIHOCTH JKU3HU, MPOMCXOXKIEHUS JKU3HU U
YeJI0BEeKa, IIOOANbHBIX JKOJIOTMYECKUX INpo0ieM M MyTed HuX pelleHus, MOCIeICTBUH
COOCTBEHHOM JIEATEIILHOCTH B OKPYXKAIOILIEH cpezie; Onomorndyeckoi nHdopMaium, moryyaeMoin
U3 Pa3HbIX UICTOUYHUKOB;

-OLIEHKAa 3TUYECKUX AacClEKTOB HEKOTOPBIX HCCIEAOBAHUNA B 00JaCTH OMOTEXHOJOIMH
(KJIOHMPOBAHUE, UCKYCCTBEHHOE OIIO0TBOPEHHE, HAIIPABIEHHOE U3MEHEHUE TEHOMA).

3.B cdhepe TpynoBoii nesTeIBHOCTH:

-OBJIaJICHUE YMEHMSIMU M HaBBIKAMU IIOCTAHOBKM OHOJIOTMYECKHUX HKCIEPUMEHTOB U
00BSICHEHUS UX PE3YIbTATOB.

4. B chepe ¢puznuecKkoi 1eaTeTbHOCTH:

-000CHOBaHUE U COOJIIOICHUE MEP MPOPUIAKTUKY BUPYCHBIX

3a00JeBaHUN, BpPEAHBIX NPUBBIUEK (KypeHHE, alKOTOJIM3M, HAPKOMAaHUs); IMpaBUil
IIOBEJICHUS B IPUPOIHOM Cpene.

MeranpeaMeTHbIE:

-OBJIa/ICHUE COCTABJIAIOIIUMHU MCCIIEI0BATENbCKON U MPOEKTHON J1€ATEIbHOCTH, BKIIIOYAs
YMEHUSl BHJIETh IMpOOJIeMy, CTaBUTh BOMNPOCHI, BBIIBUTATh TUIOTE3bl, J1aBaTh OMNpEACICHUS
HNOHATUSIM, KIACCU(PUIIMPOBaTh, HAONIOAATh, MPOBOAMTH ASKCIIEPUMEHTHI, J€JIaTh BBIBOJBI U
3aKJIIOYEHUS, CTPYKTYpUPOBATh MaTepuall, OObSICHATH, I0Ka3bIBaTh, 3alIUILATh CBOU UJIEH;

-yMeHHE paldoTaTh C Pa3HbBIMU HMCTOYHHKAMHU OMOJIOTHYECKOW MH(GOpMAIMU: HAXOIUTh
OMOJNIOTHYECKYI0 HMH(OpPMAIMI0 B pa3IMYHBIX HCTOYHHMKAX (TEKCTe Yy4yeOHUKa, Hay4HO-
NOMYJISIPHOM JUTepaType, OWOJIOTMYECKHUX CIIOBapsAX M CIPAaBOYHUKAX), aHAIM3UPOBATh U
OLIEHUBATh HH(OPMaIHIO, TPEe0OPa30BbIBATE HHPOPMALIMIO U3 OJHOH (GOPMBI B IPYTYIO;

-CIIOCOOHOCTh BBIOMpATh IIE€JIEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOUX JCHCTBUSIX M
MIOCTYNKAX 110 OTHOILIEHUIO K JKUBOH NPUPOJE, 310POBBIO0 CBOEMY U OKPY>KAIOIIHNX;

-yMEHHUE aJIeKBaTHO HCIOJIb30BaTh PEUEBBIE CPEJCTBA ISl AUCKYCCUU U apryMEHTaluu
CBOEH IO3ULMHU, CPaBHUBATh pa3HbIE TOUKHM 3PEHUS, apryMEHTHPOBATb CBOIO TOYKY 3PEHMS,
OTCTauBaTh CBOIO MO3UIIMIO.

JInyHocTHBIE:

-peanu3aniy 3TUYECKUX YCTAaHOBOK IO OTHOIIEHHIO K OHOJOTMYECKHM OTKPBITUSM,
WCCIIEOBAHMSIM U UX pE3yJIbTaTaM;

-IIPU3HAHUS BBICOKOW LIEHHOCTU HU3HU BO BCEX €€ MPOSBICHUSX, 3/I0pPOBbS CBOETO U
JPYTUX JIO/IeH, pean3alii YCTaHOBOK 3/J0POBOTO 00pa3a jKU3HU;

-c()OpPMHUPOBAHHOCTH MO3HABATEIbHBIX MOTHBOB, HAlpPaBJIECHHBIX Ha IMOJy4Y€HHE HOBOTO
3HaHUS B 00JacTh OMOJIOTMH B CBA3M ¢ Oynymieil npodeccHoHalbHOW AEATENbHOCTBIO WIIN
OBITOBBIMU TIpOOJIEMaMH, CBA3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 37I0pOBbSl U
HKOJIOTHUECKOM Oe30MacHOCTH;

l4.®opma ©W NepUHOAMYHOCTHL  TEKYWIeEr0  KOHTPOJS  yCHeBAaeMOCTH M
NPOMEKYTOYHOM aTTecTANMU 00y4ar0IHXCs

dopmMa M NEPUOAMYHOCTH TEKYIIEr0 KOHTPOJII YCHEBAEMOCTH U IPOMEKYTOUHOU
aTTecTallud  OOydYaroIuMXcs OINpelesieHbl B KaJeHAapHO-TEMAaTHYECKOM  IJIAHUPOBAHUMU.

4



Texkymui KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHOM aTTECTALUU y4YalIUXCs OCYLIECTBIISIETCS
B (popMe YCTHBIX M NHUCBMEHHBIX OINPOCOB, BBINOJHEHHM YYalIUMHUCS MPOBEPOYHBIX padoT,
TECTOB MPHU U3YYEHUU OCHOBHBIX TEM U PAa3/€I0OB, IPOCKTOB, (PPOHTAIBHBIX U UHIUBHYaTbHBIX
ONPOCOB, IPOBEPKH BBHINOJIHEHUS B TETPaaiX 3aJaHui, odopMieHHs 1a0OpPaTOPHBIX H
NPaKTUYECKUX pPaboT, CXeM ,pUCYHKOB, TpauKOB, BBIBOJOB U T.M. Buabsl u ¢Gopmbl
MIPOMEXKYTOUYHOTO KOHTPOJIS 3HAHUW ydaluxcsi B cCOOTBeTCTBUU ¢ YcTaBoM ['BOY munes Ne329
— 3TO MPOBEPOYHBIE PAOOTHI, CAMOCTOSTEIbHBIE PabOTHI, TBOPUYECKHE PAOOTHI, BHIOOPOUHBIC
IPOBEPKU pabOThl B TETpaau, HNPOEKTHI, TECTbl U T.N., KOTOpPbIE IMPOBOAATCS HA TEKYLIUX
3aHATHUSIX M 110CJIE€ U3YYEHHUs JOTMYECKH 3aBEPLICHHBIX YacTed yuyeOHOro MaTepuasa Ha OCHOBE
OTMETOYHOH CHCTEMBl U SIBJIAIOTCS YacTAMU KOMOMHHUPOBAIHHBIX YpOKOB.. JlabopaTtopHble u
OpakTU4YecKnue  paboThl  TaKKE SBISIOTCA YacTAMH KOMOMHHUPOBAaHHBIX YpPOKOB , HO
OLICHUBAIOTCSI HE BCE (II0 YCMOTPEHHIO YUUTEIIs).

1.5. Kpurepuu oueHuBaHusI

OneHka yCTHOr0 0oTBeTa 00y4arouierocsi o 6MoJ0ruu

Ounenka "S" cTaBUTCH, €CJIH YYCHHK:

1. Iloka3biBaeT riyOOKOE€ M IIOJIHOE 3HAHUME U IIOHMMAaHHME BCEro IPOrPAMMHOIO
Marepuaia, TIOJHOE IOHMMaHHWE CYIIHOCTH pacCMaTpUBAaEMbIX IOHSATHH, SBJICHUH U
3aKOHOMEPHOCTEM, TEOPHUIA, B3AUMOCBS3EH.

2. YMeeT COCTaBUTH MOJHBIM U MPaBUIbHBIA OTBET HA OCHOBE M3YYEHHOIO MaTepHuaa;
BBIICTISITh [JIABHBIC IIOJIOXKEHHUS, CAMOCTOSATENbHO  IOJATBEPKIATh OTBET KOHKPETHBIMU
npuMepamu, (QakTamy; CaMOCTOSATEIBHO M apryMEHTHUPOBAHO JejaTh aHaiu3, 0000LIeHHMS,
BBIBOJIbI; YCTaHABIIMBATh MEXIPEJAMETHBIC CBSI3U (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUN)
BHYTPUIIPEIMETHbIE  CBSI3U, TBOPUYECKU INPUMEHATH IIOJYy4YEHHbIE 3HAHHUS B HE3HAKOMOM
CHUTYaIlUH; TIOCJIE0BATEILHO, YETKO, CBSI3HO, 0OOCHOBAHHO M 0€30MIMO0YHO M3JIarath y4eOHbBIH
MaTtepual. YMeeT COCTaBJATh OTBET B JIOTMYECKOH IOCIEI0BATENBHOCTH C MCIOJIb30BaHHEM
NPUHATON TEPMUHOJIOTHH; AeTaTh COOCTBEHHBIE BBIBOJIBL; (DOPMYITHUPOBATh TOYHOE ONPEIEICHUE
U HUCTOJKOBAaHUE OCHOBHBIX IIOHATUM, 3aKOHOB, T€OpHUH. MOXET mpu OTBETE HE NOBTOPSTH
JIOCJIOBHO TEKCT Y4eOHUKa; H3JaraTth, Marepuall JIMTEPaTypHBIM S3BIKOM; MPAaBHIBHO U
OOCTOATENIbHO OTBeYaTb Ha JIONOJHUTENbHBIE BONPOCHI YUUTEINs; CaMOCTOSATENBHO U
pallMOHAJILHO HCIIOJIb30BAaTh HAIVIAJHBIE IOCOOMS, CIPAaBOYHbIE MaTepuaybl, Y4EeOHUK,
JIOTIOJTHUTEIIBHYIO JIUTEPATypy, NEPBOMCTOUHUKH; IPUMEHATh CUCTEMY YCIOBHBIX 00O3HAYEHUN
IIpYU BEJICHUHU 3alMCEN, COMPOBOKIAIOIINX OTBET; MCIOJIb30BATh JUIsl 10KA3aTEIbCTBA BHIBOJIOB
U3 HaOJIIO/IEHUH U OIBITOB.

3. CaMocCTOsTeNbHO, YBEPEHHO U 0€30HIMO0YHO NpPUMEHSET IMOJTY4YeHHbIE 3HAHUS B
peuieHnH MpoOsIeM Ha TBOPUECKOM YPOBHE; JIOIyCKaeT He 0ojee OJHOro HeJo4yéra, KOTOPBIH
JIETKO UCHpaBIseT MO TpeOOBaHUIO YYHUTENs; HMEeT HEeOOXOAMMbIE HaBBIKM pabOThl C
npubopamu, yepTeXaMu, cXeMaMu, rpadukaMu, KapTaMu, COMYTCTBYIOUIMMU OTBETY; 3aIHCH,
COIPOBOKAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ounenka "4" craBuTCS, €CIH YYCHHK:

1. IToka3bIBaeT 3HaHMS BCErO M3Y4YEHHOIO MPOrpaMMHOrO martepuana. /[aér momHeli u
NpPaBUIbHBIM OTBET Ha OCHOBE M3YYECHHBIX TEOpPHUH; JIOMYCKaeT HEe3HAUMTENIbHbIE OIIMOKU U
HEJOYETHl TPU BOCIPOU3BEACHUM HM3YUYEHHOrO MaTepuajia, HeOOJbIlIHe HETOYHOCTH IpHU
UCIOJIb30BaHUHU HAayYHBIX TEPMUHOB WJIM B BBIBOZAX, 0000IIEHUAX U3 HAOM0eHuid. MaTtepuan
U3JIaraeT B OMNpPEAENEHHOW JIOTMYECKOW MOCIeI0BaTeNbHOCTH, MPU 3TOM JOMYCKaeT OJHY
HEerpyOyro ommoOKy min He 0oJiee IByX HEI0UETOB, KOTOPHIE MOKET UCTIPABUTh CAMOCTOSITEIbHO
pyu TpeOOBAHUHU WM HEOOJBIION MOMOIIM MPEenoaBaTelis; MOATBEPKAAET OTBET KOHKPETHBIMU
IIpUMepaMu; IPaBUILHO OTBEYAET Ha JONOJIHUTEIbHBIE BOIIPOCH YUUTEIS.

2.YMeeT caMOCTOSITENIbHO BBIACIATH IJIaBHBIE MOJIOKEHUSI B U3YYEHHOM MarepHale; Ha
OCHOBaHMM  (aKTOB M  NPUMEpPOB  0000maTh, JenaTb  BBIBOABI,  YCTAHABIMBATh
BHYTpUIIpEIMETHBIE CBSI3U. MOXKET MNpPUMEHSATh IMOJIydeHHblE 3HAaHUA Ha TPAKTHKE B



BUJOM3MEHEHHON CHUTyalu, CcoONI0aTh OCHOBHBIE NIpaBUJIa KYJNbTYphl YCTHOM peuw;
MCIIOJIb30BAaTh IIPA OTBETE HAyYHBIC TEPMUHBI.

3.He oOnamaer OOCTAaTOYHBIM HaBBIKOM pabOTBHl €O CHOPAaBOYHOW JIUTEPATYpOH,
y4€OHUKOM, NIEPBOMCTOYHUKOM (IIPABUIIBHO OPUEHTUPYETCS, HO pab0TaeT MEIJIEHHO).

Ouenka "3" craBurcs, ec/id Y4YeHHUK:

1.YcBanBaeT OCHOBHOE CO/Iep)KaHHE yUeOHOTO MaTepuaia, HO UMEET MpoOeIbl, He

IPENATCTBYIOIINE AaJbHEHIIIEMY YCBOCHHUIO IIPOrPaMMHOI0 MaTepuara.

2.Wznaraer  mMarepuan  HECHCTEMaTH3MpPOBaHHO, (parmMeHTapHO, HE  Bcerna
II0CJIEI0BATENIbHO; IOKA3bIBACT HEJOCTAaTOYHYK C(HOPMUPOBAHHOCTb OTAEIbHBIX 3HAHUN U
yMEHH;, c1ab0 apryMeHTHpPYeT BBIBOJIbI W OOOOIICHHS, JOMYCKAeT OIMMOKA TpU HX
(GopMyIHMpOBKE; HE HCIIOJIb3YeT B KauecTBE JI0KA3aTeNIbCTBA BBIBOABI M O0OOILEHUS U3
HaOJIOZICHUH, OMBITOB WM JOMYyCKaeT OWMOKM TP HX HU3JIOKEHHH; AT HEYETKHE
OIpeieNIeHUs TIOHATHH.

3. UcnbIThIBaeT 3aTpylHEHHS B MPUMEHEHMM 3HAHUH, HEOOXOJUMBIX JUIS PEIICHUS
3ajjay pa3IMYHbIX THUIIOB, IPAKTUYECKUX 3a/laHUM; IpU OObICHEHHMM KOHKPETHBIX SBJICHUH Ha
OCHOBE TEOpPUHM M 3aKOHOB; OTBEYAET HEIMOJHO HAa BOMNPOCHl YYHUTENS WM BOCIPOU3BOAUT
coJiepKaHue TeKCTa yueOHMKa, HO HEJOCTATOYHO [TOHUMAET OT/EJIbHbIE MOJIOKEHUS, UMEIOILUe
Ba)XHOE 3HAYCHHE B 3TOM TEKCTE, AOMYyCKask OJTHY-/BE rpyOble OIHUOKH.

Ouenka "2” craBuTCs, €CJIM YYCHUK:

1. He ycBauBaeT u He pacKpbhIBa€T OCHOBHOE COJIEp)KaHUE MaTepuaia; He 3HAeT WIHM He
[IOHUMAeT 3HAYUTEIbHYK) YacThb MPOrPaMMHOIO MaTepuajla B Hpefeiax I[OCTAaBICHHBIX
BOITPOCOB; HE JIeJaeT BHIBOJIOB U 000OIICHHMIA.

2. Nmeer cnabo copMHpOBAHHBIE U HENOJIHbIE 3HAHMS, HE YMEET IPUMEHSATh UX IpU
pelIeHNH KOHKPETHBIX BOIIPOCOB, 33/1a4, 3aJaHU 110 00pasiy.

3. IIpu oTBeTe Ha OAMH BOIPOC AOMYCKaeT Oosiee IBYX I'pyObIX OIMOOK, KOTOpbIE HE
MO’KET UCIPABUTh Ja’Ke IPU MOMOILIM YUUTEIS.

KpuTtepun u HOpMBbI OLICHKH 3HAHWH M YMEHHIT 00y4alouXcs 32 CAMOCTOAATEIbHBIC
NHCbMEHHbIE U MPOBEePOYHbIe pad0ThI(KpPOMe TeCTOBBIX 3aJaHHI1)

Ounenka «5» cTaBUTCS, €CJIN YYCHHK:

1. Bemnonusier paboty 0e3 omuOoK U /uiu/ AonmycKkaeT He 60j1ee 0AHOro He0UETa.

2. Cobmroaet KyabTypy NUCbMEHHOM pedn; mpaBuia opopMIIeHUs MTUCbMEHHBIX paboT.

Ounenka «4» CTaBUTCS, €CJIU YYeHUK:

1. BeinonHseT NUCbMEHHYI0 paboTy MOJHOCTHIO, HO JONMYCKaeT B Heil He Oojee OAHOI
HerpyOoil omOKu U 0IHOTO Helouéra U /uin/ He OoJiee ABYX HETOYETOB.

2. Cobmosaet KyabTypy NUCBbMEHHOM peuH, mpaBuia ohopMiIeHUs] MMCbMEHHBIX paloT,
HO - IOITyCKaeT HeOOJbIINe TOMAapKH MPH BEICHNH 3aIluceil.

Onenka «3» cTaBUTCS, €CJIN YYCHHK:

1. [TpaBHIJIbHO BBITIOJIHSIET HE MEHEE MTOJIOBUHBI PAaOOTHI.

2. lonyckaeT He Oosee AByX IpyObIX omIMOOK, WM He Ooyiee OAHOM rpyOoii, oaHOM
HerpyOoil omMOKM M OJHOTO HeAo4ETa, WM He Oosee TPEX HErpyObIX OIIMOOK, WM OJHOMN
HEerpyooi ommOKu M TpEX HEAOYETOB, WIM NMPHU OTCYTCTBUU OUIMOOK, HO MPU HAJIUYUU TATH
HEeJI0YETOB.

3. JlomyckaeT He3HAYUTEIbHOE HECOOII0/ICHNEe OCHOBHBIX HOPM KYJIbTYpPbI MHCEMEHHOM
peuu, npaBuil opopmIIEHUSI TUCBMEHHBIX PadoT.

Onenka «2» CTaBUTCS, €CJIN YYCHHK:

1. [IpaBHIJIbHO BBINOJHSIET MEHEE MOJIOBUHBI MUCHbMEHHOM pabOTHI.

2. JlomyckaeT 4uciIo OMMOOK U HEJOYETOB, MPEBOCXOIAIIEee HOPMY, IPH KOTOPOIl MOXKET
OBITH BbICTaBIIEHA OlleHKa "3".

3. JlomyckaeT 3HAYUTENbHOE HECOOIIOJIEHHE OCHOBHBIX HOPM KYJIBTYphl MHCbMEHHOMH
peuu, npaBuil opopmIIeHUSI TUCBMEHHBIX PadoT.



IIpuMeyanue. Yuurenp uMeeT IPaBO MOCTABUTh YYEHHKY OLIEHKY BBIIIE TOW, KOTOpPAast
IPeIyCMOTPEHAa HOPMaMHU, €CIIM UM paboTa BBINOJIHEHA B OPUTMHAIBHOM BApHAHTE..

Kpurepun m HOpMBI OlleHKHM 3HAHMHA M yMEeHHMH 00y4aromuxcsi 3a HaOJII0JeHHeM
00BbEeKTOB.

Ouenka «5» cTaBUTCs, €CJIM YYeHUK:

1. IlpaBuiIbHO MPOBOAUT HAOIIOIEHHE T10 3aJaHHUIO YUUTEIIS.

2. BriaensieT cyuiecTBeHHbIE MPU3HAKHY Y HaOI01aeMoro o0beKTa, mpoliecca.

3. I'pamMoTHO, TOTMYHO OPOPMIIIET PE3YNIbTAThI CBOUX HAOIIOICHUH, 1ejaeT 0000IIeHNs,
BBIBO/IBI.

Ounenka "4" craBuTCS, €CJIH YUYCHHK:

1. IlpaBunbHO NMPOBOIUT HAOIIOACHUE MO 3a/1aHUIO YUUTEIS.

2. JlomyckaeT HETOYHOCTH B XOJA€ HAOJIOJCHWNA: NPH BBIACICHHH CYIIECTBEHHBIX
MPU3HAKOB y HAOII0JaeMOro 00bEKTa, MPOoLlecca Ha3bIBA€T BTOPOCTETICHHEIE.

3. HeOpexxHO WM HETOYHO 0POPMIISIET Pe3yIbTaThl HAOIIOICHUH.

Ounenka "3" craBUTCH, €CIH YYCHHK:

1. Jlomyckaer oaHy-/IBe TpyOble OUITMOKHA WJIM HETOYHOCTH B MPOBEICHUM HAOJIIOICHUIA
0 33/IaHUI0 YUUTES.

2. Ilpu BbIOENEHHH CYILIECTBEHHBIX MPU3HAKOB y Ha0I0AaeMoro o0bEKTa, Mpoliecca
HA3bIBACT JIUIIb HEKOTOPBIE U3 HUX.

3. Jlonyckaer OJHY-/IBE rpyOble OmMOKH B OPOPMIICHUN PE3yIbTAaTOB, HAOMIOACHUN U
BBIBOJIOB.

OuneHka «2» CTaBUTCS, €CJIM YUEHUK:

1. JomyckaeT Tpu-4yeTbipe TpyOble OLIMOKH B MPOBEIECHUU HAONIOJCHUN MO 3aJaHHI0
YIUTETIS.

2. HenpaBwiibHO BbIIENSIET PU3HAKK HAOII0/1aeMOro 00bEKTa, mpolecca.
3. Jlonyckaer Tpu-ueTblpe TpyOble OMMUOKH B OGOPMICHUH pPE3YJIbTaTOB
HaOJr01eHUI U BBIBOJIOB.

Kpurtepuu u HOPpMBbI OLeHKHM 3HAHUI M YMEHHIl 00y4YaroluXcs 32 NPaKTHYeCKHe H
JlabopaTropHbie padoThl.

OrMmerka"5" craBuTcs, eciiv yYeHHUK!

1. IlpaBWIIBHO OMpEAEHI 1IeIb OMBITA.

2. BpmonHun pabory B MOJTHOM oO0BEeME C  COONIIOACHHEM  HEOOXOIUMOM
MOCJIEI0BATEIbHOCTH POBEICHHS OIBITOB U U3MEPEHUH.

3. CaMOCTOSITEIBHO M pPallMOHAJIBFHO BHIOpAT W MOATOTOBWIJ JJIS OIBITA HEOOXOAMMOE
000pyJI0BaHUE, BCE OMBITHI MPOBEN B YCIOBUAX M PEKUMax, 0OECIEUMBAIOUIMX MOJIy4YEeHUE
PE3yIBTaTOB M BEIBOJIOB C HAMOOJBIIIEH TOYHOCTHIO.

4. Hay4Ho TpaMOTHO, JIOTHYHO OMHcal HaOmoAeHus ¥ cHOopMyaupoBall BBIBOABI U3
ombITa. B mpencTaBieHHOM OTYETE MPABHIILHO M aKKYpPaTHO BBITOJHWII BCE 3aIUCH, TAOJHUIIBI,
PHUCYHKH, TpadMKH, BBIYUCICHUS U CJIeNIall BEIBOBI.

5. IposiBisieT OpraHU3allMOHHO-TPYAOBBIE YMEHHs (ITOAIEPKUBAECT YUCTOTY pPabOUero
MecTa 1 MOPSAJOK Ha CTOJIE, SKOHOMHO UCIOIb3yeT pACXOIHbIE MaTePHAIbI).

6. DKCIIEpUMEHT OCYIIECTBISIET IO IJIaHy C Y4€TOM TEXHHMKH O€30MacHOCTH W MPaBUI
paboThI ¢ MaTepuaIaMyu U 000PYAOBAaHHEM.

OT1merka'4'" cTaBUTCSH,eCIIH YUCHUK!

1. OnmeIT TpOBOIWJI B YCIOBHSX, HE OO0ECIEUMBAIOUIMX JOCTATOYHOM TOUYHOCTHU
WU3MEPECHUM.

2. Wnu ObLIO JOMYIIEHO 1Ba-TPU HEJ0YETA.

3. Wnm ue 60mnee ogHo# HErpyOO# OMMOKN M OJTHOTO HEAOYETA.

4. VInu 3KCTIEpUMEHT MPOBECH HE MOJIHOCTHIO.



5. Unu B omucaHuu HaG.HIO,Z[eHI/Iﬁ M3 OnbITa AOMYCTHJI HCTOYHOCTHU, BBIBOJAbI CACIIAJI
HCIIOJIHBIC, PUCYHKH HE ITOJIHBIC, OTYCT I10 pa60Te BBIITIOJIHEH HEAJOCTATOYHO YE€TKO.

Otrmerka'3" cTaBUTCS, €CJIH YYEHHK:

1. IIpaBUIBHO OMpPENENU LENb OIbITa; PadOTy BBHIMOJHACT NMPABHIBHO HE MEHEE YeM
HAIOJIOBUHY, OJIHAKO 00BbEM BBIITOJIHEHHOM YacTH TaKOB, YTO MO3BOJISIECT MOMYUYUTh MIPaBUIIbHbBIC
PEe3yJIbTaThl U BBIBOJIBI [0 OCHOBHBIM, PUHIIUITHAIBHO BAKHBIM 3a7a4aM paOoTEHI.

2. Wmu nmonbop obopymoBaHus, OOBEKTOB, MATEpUAJIOB, a TaKKe PabOTHI MO HaYay
OMBITa TPOBENI C TMOMOUIBI0 YYHTENS; WIM B XOZAE IMPOBEACHUS OIBbITa M HW3MEPEHUH ObLN
JIOTIYIIIEHbI OITHMOKH B OMTUCAHUH Ha0IMI0AeHUH, (OPMYITUPOBAHUHU BHIBOIOB.

3. OmpIT MpOBOAWJICA B HEPAIMOHAIBHBIX YCJIOBUSAX, UYTO MPHUBEIO K MOTYyYCHUIO
pe3yJbTaTOB C OOJIBLICH MOrPENIHOCTHIO; UM B OTYETE ObUIM AOMYILEHBI B OOIIEH CI0XKHOCTU
He 0oJsiee IBYX OMIMOOK (B 3alUCAX SIUHUI], U3MEPECHUSX, B BEIUUCICHUSIX, TpaduKax, Ta0IHIax,
CXeMax, U T.I.) He MPUHLMUIHUAIBHOTO JJs JaHHOW paboThl XapakTepa, HO MOBIHUSBIIMX Ha
pE3yabTAT BHIOJIHEHHUS.

4. JomyckaeT rpyOyro omHUOKY B XOJie dKCIepuMeHTa (B OOBSICHEHHH, B OQOPMIICHUU
paboThl, B COONIOACHWM TMpPaBWJ TEXHUKH O€30IMacHOCTH MpH paboTe ¢ MarepuasamMd H
000py0BaHNEM), KOTOpask UCIIPABIISAETCS IO TPEOOBAHUIO YUUTEIIS.

OrMmerka"2" craBuTCS, €C/IN YYEHHUK:

1. He ompenenun caMOCTOSATENBHO II€7b OIBITA; BHIIOIHWI PadOTy HE MOJHOCTHIO, HE
MOJATOTOBMWII HYXHOE 000pynoBaHHE M OOBEM BBIOJHEHHOH YacTh paboOThl HE TO3BOJISET
CeNaTh MPAaBUIBHBIX BBIBOJIOB.

2. Vinu ombITHI, N3MEPEHUs], BBIYUCIICHNUS, HAOIIOICHHS TPOU3BOIMIINCH HETPABUIIBHO.

3. Unu B xoze paboThl U B OTYETE OOHAPYKUINCh B COBOKYIMHOCTH BCE HEJOCTATKH,
OTMEYEHHBIE B TPeOOBaHMX K OleHKe "3".

4. Jlonyckaet nBe (u 6oree) rpyOble OMMOKH B XOJ€ SKCIIEPUMEHTA, B OOBSACHEHUU, B
obopmiieHun pPabOThI, B COOMIOJEHWM TIPABWJI TEXHUKA OE30MaCHOCTH TMpu padoTe ¢
BEIIECTBAMH U 000PYJ0BaHUEM, KOTOPHIE HE MOXKET UCTIPABUTh JJaKe M0 TPEOOBAHUIO YUUTEIS.

O6mas kaaccupukanusi OMMUOOK M0 OHOJIOTHH.

[Ipu omeHke 3HaHWN, YMEHMI, HAaBBHIKOB CIEAYyeT YUMUTHIBaTh BCe OMMUOKU (TpyOble U
HErpyoObi€), HeZJOUETHI B COOTBETCTBUH C BO3PACTOM YYAIIIUXCSI.

I'pyObIMU cUMTaIOTCS OLUIMOKH:

- HE3HAHWE OMpEeNICHUs] OCHOBHBIX TIOHSTH, 3aKOHOB, NPaBWJI, OCHOBHBIX
MOJIOKEHUH, TEOpHH, He3HaHue (OpMyI, OOIIETPUHSATHIX CHMBOJIOB O0O3HAUYECHUN BEIHYUH,
SIMHMII UX U3MEPEHUS, HANMCHOBAHUH ITHX CIMHUIL;

- HEYMEHHE BBIIETUTH B OTBETE TJIaBHOE; 00OOIINUTH Pe3yabTaThl U3YUYECHHUS,

- HEyYMEHHE MPUMEHUTH 3HAHUS JIJIsl pEIICHUs 3a/1a9, OObSICHEHHSI SIBIICHHS,

- HEYMEHHE YUTATh U CTPOUTH rPaQUKH, MPUHITUTHAIBLHBIE CXEMBI;

- HEYMEHHE IMOATOTOBUTH YCTAaHOBKY MJIH JJAOOpAaTOPHOE 000pyIOBaHHE, TPOBECTH
OTIBIT, HAOIO/IEHUE, CAeTaTh HEOOXOUMBbIE PAacUYEThl WM UCIOIB30BaTh MOJYYCHHBIE JTaHHBIE
JUTSL BBIBOJIOB;

- HEYMEHHE TM0JIb30BaThCSl IEPBOMCTOUYHUKAMHU, YIEOHUKOM, CIIPABOYHHKOM;

- HapyIIeHHe TEXHUKH 0E30MaCHOCTH, HEOPE)KHOE OTHOIIEHHE K 00OpYIOBAHHUIO,
npubopaM, MaTepuaIaM.

K HerpyObIM OTHOCSTCS OIIMOKH:

- HETOYHOCTHh  (POPMYJIHUPOBOK, ONpeAETIeHUN, TMOHATUH, 3aKOHOB, TEOPHIA,
BBI3BaHHAsI HETIOJIHOTOW OXBaTa OCHOBHBIX NMPH3HAKOB OMPEIENIEMOT0 IMOHITHS WU 3aMeHOU |
— 3 U3 3TUX MPU3HAKOB BTOPOCTETICHHBIMU;

- OMMOKH NP CHATUU TIOKA3aHUN C W3MEPHUTEIBHBIX MPHOOPOB, HE CBS3aHHBIC C
oTpesieieHUEM IICHBI IeTICHUS IIKAJbI,



- omMOKM, BBI3BaHHBIC  HECOOJIOJCHHEM  YCIOBHHM  MPOBEIEHHUsS  OIIBITA,
HaOIOZICHUS, YCTIOBUH paboThl mpubopa, 000py10BaHUS

- HEPALMOHAIBHBIN METOJ pELICHMs 3a/Jayd, BBIIOJIHEHUS YacTH INPaKTU4YECKOU
paboThl, HEJJOCTATOYHO MPOAYMAHHBIN IJIaH YCTHOTO OTBETa (HAPYILIEHUE JOTHKU HU3JI0KEHUS,
[IOJIMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMU );

- HEepalMOHAIbHBIE METO/IbI pabOThI CO CIPABOYHOM JINTEPATYPOIi;

HEYMEHHE pelaTh 3aa4u, BHIIOIHATH 3aJaHHs B 00IIEM BHUJIE.

Hepoueramu sBnstoTcs:

- HEpAaLMOHAIbHbIE MNPUEMBI BBIYMCICHUI U MpeoOpa3oBaHUil, BBINOIHEHUS
OTIBITOB, HA0JIIO/IEHUH, MPAKTUYECKUX 3a/IlaHUM;

- HeOpe)KHOE BBIMOJIIHEHHUE 3aITMCEH, YepTexeid, cxeM, rpauKkoB, TaOIuUIL;

- opdorpaduyeckre u MyHKTYaIl[MOHHBIC OIIUOKH

3a yuyeOHYI0 YeTBepTb M y4eOHbIH I0J CTABUTCS MTOroBasi oueHka. OHa sBiseTCs
€AMHOM W OTpakaeT B OOOOMIEHHOM BHJIE€ BCE CTOPOHBI MOJTOTOBKM YYEHHKA: YCBOCHHE
TEOPETUYECKOI0 MaTepuasa, OBJIAJEHUE YMEHUSMU M HaBblkaMu. lToromas oOlieHKa He
BBIBOJIUTCSL MEXaHMYECKH, Kak cpefaHee apuMeTuyecKkoe NpPeaIIeCTBYIOIUX OILEHOK.
Pemraromum nipu ompesieneHnu CIeayeT CUUTaTh (PaKTHUECKYI0 MOATOTOBKY YYEHHKA IO BCEM
MOKa3aTeIsiM KO BpEMEHH BBIBEACHUS 3TOM OleHKU. OJHAKO AJL TOrO YTOOBI CTUMYJIHPOBAThH
CepbE3HOE OTHOLIEHUE YYalllUXCS K 3aHATUSAM Ha MPOTSIKEHUH BCEro ydyeOHOro roja, Mpu
BBIBE/ICHUU UTOTOBBIX OLIEHOK HEOOXOAMMO YYUTHIBATh PE3YNbTAThl UX TEKYIIEH yCIIeBAEMOCTH

1.6.®@opmMbI 1 BUBI JOMAIIHUX 321aHUI
Jomaiaue 3amanus 1Mo OMOJOTHUU: YCTHBIE (COCTaBIIGHHME IIaHa, paboTa C TEKCTOM,
paccka3 Mo IUIaHy, OTBEThl Ha BOMPOCHI B KOHIIE Maparpada, OTBEThl Ha BOMPOCHl YUUTENS ,
Ipe3eHTAlUU, COOOLIEHUS U T.I.), HUCbMEHHbIE (COCTaBJIEHHE CXEM, PUCYHKOB, BBIBOJOB IIO
7a00paTOPHBIM M TPAKTHYECKUM paboTaMm, pEIICHHE TEHETHYECKUX 3aJad, pEIICHUE
HKOJIOTUYECKUX 3a]1a4, ONUCAHNUE KUBBIX OOBEKTOB M0 TUTAHY U T.I1.)

2.Conep:xaHue yueOHOT0 MpeaMeTa, Kypca.

BBenenue (1 yac)

MecTo Kypca B CHCTEME €CTECTBEHHOHAYYHBIX TUCIUIUIMH, & TAKXKe — B OMOJOTHUECKUX
Haykax. Llenu u 3agaun kypca. 3HaueHue npeaMeTa A MOHUMAaHUS €JMHCTBA BCEro JKUBOTO U
B3aMMO3aBHCUMOCTH BCEX yacTel ormocdepsl 3emiin.

Pa3znen 1. DBoJionus :kuBoro mupa Ha 3emue (17 uacos).

EnMHCTBO XMMHYECKOTO COCTaBa JKMBOW MaTepUHU; OCHOBHBIE TPYINIBI XHUMHUYECKHUX
AIIEMEHTOB M MOJIEKYN, oOpa3yroliue >XHBOE BEUIECTBO OMOC(Epbl; KIETOYHOE CTPOECHHE
KHUBBIX OpraHu3MoB. OOMEH BELIECTB M CAMOPEryNlilus B OMOJIOTHMYECKUX CHCTEMax.
CamoBOCTIpOHM3BE/ICHUE,  HACIEACTBEHHOCTh,  W3MEHYMBOCTH, pPOCT W  DPAa3BHUTHE,
pa3Ipa)kuMOCTh, PUTMUYHOCTHb IPOLECCOB JKU3ZHEAEATEIBHOCTH, TUCKPETHOCTh JKUBOTO,
HHEPTO3aBUCHMOCTh OpPTaHU3MOB, (GOpMBI TIOTpeOeHus: YHeprun. LlapcTBa KUBOW MPHPOIIBL,
KpaTkas XapaKTepUCTHUKAa ECTECTBEHHOH CHCTEMBbl KJIacCH(UKALMU KUBBIX OpPraHHW3MOB,
BHJIOBOE pa3HOOOpa3ue.

Pa3zButue Ouonoruu B A0AAPBUHOBCKUN MEPHOJ, TOCIOACTBO B HAayKe MpeJICTaBICHHM
«00 M3HaYaJIbHOM 11e71eco00pa3HOCTH» U HEU3MEHHOCTH XKUBOH mpupoabl. Pabote! K. Jlunnes
OpomonmonHas teopus JK.b.Jlamapka.

[Ipennoceiikn  Bo3HMKHOBeHHs ydyeHuss Y.JlapBuna. VYuenue Y.J/lapBuna 00
UCKYCCTBEHHOM OTOOpE, O €CTeCTBEHHOM oTOope. Buj — sneMeHTapHas 3BOJIIOLMOHHAS
enuHuna. HacnencreBeHHas N3MEHYMBOCTH, 00ph0a 3a CYIIECTBOBAHUE U €CTECTBEHHBIN OTOOP.

[TpucnocoOuTenbHbIe 0OCOOEHHOCTH CTPOEHUS, OKPACKU Tella U TOBEJCHUS )KUBOTHBIX.
3abota o moroMcrBe. DU3NOTOrNYEeCKUe afarTalliiy.



Bun kak reHeTHueckd H30JMPOBAHHAs CUCTEMA; PENPOIYKTUBHAS M3OJALMS U €€
MexaHu3Mmbl. [lonmyndanuoHHas  CTpyKTypa BHJAQ; DKOJIOTMYECKHE M T€HETHYECKHE
XapakTepucTuku nonynsiuil. [lonynsuus — snemenTapHas BONIONMOHHAs equuuua. [lytu u
CKOPOCTh BUA000pa3oBanus. [ eorpaduueckoe 1 5K0JI0rH4eckoe BUA000pa3oBaHue.

['maBHblE HampaBieHUs SBOJIOLUMOHHOIO Ipouecca. buonorndeckuii mporpecc u
ouonornueckuit perpecc (A.H.CeeprioB). Iyt moctuxeHus OHOJIOrMYECKOro Mporpecca.
OcCHOBHBIE 3aKOHOMEPHOCTH HBOJIIOIIMHU; TUBEPreHIMs, KOHBEPTreHIIUs, TapaiesIu3M, MpaBuiia
3BOJIIOLUU TPYIIT OPraHU3MOB. Pe3ylbTaTsl H3BONIOLUN.

Oprannueckuii MUp Kak pe3yJbTaT 3BOJIIONMU. BO3HUKHOBEHUE M Pa3BUTHE KU3HU HA
3emite. XuMU4eCKH, nipeaduonorndeckuii (Teopus akagemuka A.M.OmaprHa), OMOIOrH4ecKuid
Y COLMAJIbHBINA 3TaIlbl Pa3BUTHUS KUBOW MaTepuu. OUIOreHeTHUYECKHUE CBSA3U B )KMBOM IIPUPO/IE;
€CTeCTBeHHasl Kiaccu(uKaius >KUBBIX OPraHu3MoB. Pa3BuTHe kU3HN Ha 3eMiie B apXEHCKYIO U
MIPOTEPO30MCKYIO 3pbI, B maneo30icKyr0, ME3030MCKYI0 U KallHO30MCKYIO 3pbl. [IponcxoxneHue
YEJIO0BEeKa, MECTO €ro B CHUCTEME OPraHMYECKOr0 MUpa, CTaJuU PA3BUTHUs YEIOBEKAa, CBOMCTBA
YeJ0BEeKa KakK OHMOJIOTMYECKOrO BH[A, YEIIOBEUECKUE PAChl, €IUHCTBO IMPOUCXOXKICHHUS pac,
AQHTUHAY4Hasl CyLIIHOCTb pacu3Ma.

JlaGopaTopHble M IpaKTHYeCKHEe PAGOTHI

N3ydenue pe3yabTaToB HCKYCCTBEHHOTO 0TOOpa

N3yuenune nmpucnocoO0IeHHOCTH OPTaHU3MOB K cpejie OOuTaHus

Nzyuenne mopdonoruueckoro Kputepus Buaa

N3yuenne n3aMeHUMBOCTH OPTaHU3MOB

Pa3zjen 2. CTpyKTypHasi OpraHu3amnus >KuBbIiX opranuzmos (11 uacos)

ONEeMEHTHBI COCTaB KJIETKU. PacnpocTpaHEHHOCTh 3JEMEHTOB, UX BKJIaJ B oOpa3oBaHHE
JKUBOM MaTrepuu M OOBEKTOB HEXKHUBOW MPUPOABI. MaKpodIeMeHThl, MHUKPOIJIEMEHTHI.
Heopranuueckue MOJIEKYNIBI JKHBOTO  BEIIECTBA: BOJAA, XHMMHYECKHE CBOWCTBA U
Oouonorudeckas posib. Conu HEOpraHMYECKUX KUCJIOT, MX BKJIAJ B oOecredyeHue MpoleccoB
KU3ZHEJEATEIIbHOCTH U oOecrieueHre romeocraza. Poib KaTHOHOB U aHMOHOB B 0OecreyeHun
IIPOLIECCOB  KU3HEAECATENbHOCTH.OCMOC M OCMOTHMYECKOE JIaBIE€HUE;, OCMOTHYECKOE
MOCTYIJIEHUE MOJIEKYJI B KJIETKY.

Opranuveckre MOJNEKyNnbl. buonoruueckue mMonuMephl: OENKH, CTPYKTYpHas
opranuzanus, QyHKIUU. YTIEBOJBI: CTPOCHHE M Oumosoruueckas poiib. KUpbl — OCHOBHOM
CTPYKTYpPHBI KOMIIOHEHT KJIETOYHBIX MeMOpaH u uctouHuk sHepruu. JJHK — momexynbr
HacnenctBeHHoctu. Penymmukanus JIHK, nepemaua HacnenctBeHHoil uHGpopManuu U3
MOKOJIeHUsI B MokosneHue. [lepenaua HacneACTBEHHOW MHQPOpPMAIMU U3 S1pa B IUTOIIa3MYy,
tpanckpunuud. PHK, ctpykrypa u pynkuuu, Buast PHK u nx poss.

[IpokapuoTnueckue KIETKU: CTpOEHHE, opraHuzaius MmeTabonusma. ['eHeTHueckuit
anmapat 6axrepuii. CopooOpazoBaHue, pa3MHOKEHHUE OaKTepuid, PO B OMOTEOIIeHO3aX.

DykapuoTuieckue KieTtku. lluTomnasma sykapuoTHyeckod KieTku. OpraHesmibl
[UTOIUIa3MbI, MX cTpoeHue W ¢GyHkuuu. lluTtockener. BxiroueHus, 3HavYeHWe W POJb B
MeTabonu3me KIeTku. KietouHoe sapo - IEHTp YHpaBlIeHUS KU3HEAEATEIbHOCThIO KIETKH.
CTpyKTypbl KJIETOYHOTO sapa. OCOOEHHOCTH CTPOSHHS PAaCTUTENHbHOM KIETKH.

Henenue xinetku. Kierkun B MHOrOkIeTouyHOM opraHusMme. JuddepeHmmarus KieTok
MHOTOKJIETOYHOTO opranusma. HWHrtepdasza, Muros, $a3pl MUTOTHYECKOTO JEJeHUs |
npeoOpa3oBaHre XPOMOCOM; OMOIOTUYECKU CMBICIT U 3HAUEHUE MHUTO3A.

JlabGopaTropHble U MpaKkTUYecKue padoTpl

N3ydenue kineTok 6akTepuit Ha TOTOBBIX MUKpOIIpenapaTax

N3yuenune cTpoeHus: pacTUTEIHLHON U KUBOTHOM KJIETOK ITOJ] MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenaparax

Paznen 3. PazMHoKeHHe M MHAMBHIYAJIbHOE Pa3BUTHE OPraHU3MOB (6 uacos)

CymHocTh 1 (hOpMBI pa3MHOKEHUS OpraHU3MOB. becrosioe pa3MHOXKEHHE pacTEHUN |
JKUBOTHBIX. [10JI0BOE pa3sMHOKEHHE KMBOTHBIX M PAaCTEHUI; 00pa30BaHHUE IMOJOBBIX KJIETOK.

10



Buonornyeckoe 3HaueHHe MOJIOBOrO pasMHOkeHus. ['amerorenes. Ilepwozasl oOpa3oBaHus
MOJIOBBIX KJIETOK. Meio3 . OcoOeHHOCTH criepMaToreHe3a u oporenesa. OmiogoTBOpeHue.

OMOpuoHanbHbI  nepuon  pa3Butus. JpoGmenwe. Dactpymsums. IlepBuuHbif
opraHorexes, 1udhepeHIuanms.

[ToctamOproHaneHBId  TIepHOA  pa3BUTUA. DOpPMBI MOCTIMOPHOHAIBHOTO TEpUOJA
pazButus. Henpsmoe pasButue. [loaHblii n HemoaHbIM MeTaMopdo3. bruomornueckuii cMbICT
pasButHs ¢ Mmeramopdosom. [Ipsmoe pazBurue. Crapenue.

OO6mue 3akOHOMEPHOCTH pa3BUTHs. buoreHeTnueckuii 3akoH.3akon K.bapa.

JlabopaTopHble U IpaKkTHYeCKHe PadoThl

Crnioco0r1 6ecroIoro pa3MHOKEHHUSI OPraHU3MOB

Pa3znen 4. HacjieicTBEHHOCTh H H3MEHYHBOCTH opranu3moB (15 uacos)

OTtkpbiTHE I""Meunnenem 3aKOHOMEPHOCTEN HaCJIEe0BAHMS IIPU3HAKOB.
['nOpunonornueckuii METOJ U3y4EHUs HACJIEICTBEHHOCTH.

I'eneTnueckoe onpenenenue nona. 'eHoTHN Kak 1enocTHas cucrteMa. Bzanmoneiictue
AJJIENIbHBIX U HEAJJIEJIbHBIX EHOB B OIPEJCIICHUN IPU3HAKOB.

OcHoBHble (OpMBI HM3MEHUMBOCTH. |'eHOTHNHYECKass W3MEHYMBOCTh. MyTauu.
3HaYeHre MYTaIMi JUIs PAKTHKH CEIBCKOTO X03siicTBa M OnoTexHojornu. KomOnHaTHBHAs
W3MEHYHMBOCTb, €€ 3HAUCHHUE.

deHOoTHUNMYECKAsT WM MOJU(PUKAIMOHHAS W3MEHYMBOCTh. POJIb yCIIOBUII BHEIIHEH
Cpenbl B Pa3BUTHHU U TNPOSIBICHUU ITPU3HAKOB.

LleHTpbl NpOMCXOXIAEHUS W MHOrooOpasusi KyilbTypHbIX pacteHuid. CopT, mopoaa,
mTamMmM. MeToabl CEeNeKIUMU PacTeHUl M KUBOTHBIX. JIOCTM>KEHMS MU OCHOBHBIE HaIlpaBJICHUS
COBPEMEHHOM celeKkUMu. 3HAYeHUE CeNeKLUMU JUIsl pa3BUTHUS CEIbCKOTO  XO34HCTBa,
MEAUIIMHCKONU, MUKPOOUOIOTH YECKOW U APYTUX OTpacieil MPOMBIILIEHHOCTH.

JlabGopaTopHble M IpaKTHYeCKHEe PA0OTHI

Pemrenne reneTuyeckux 3aa4 U COCTAaBICHUE POJOCIOBHBIX

[TocTpoeHne BapuallMOHHOW KPUBOU

Pa3nen 5. B3aumooTHouIeHHsi opraHu3Ma u cpeabl. OcHoBbI 3konorun (12 uacos)

buocdepa, ee ctpykrypa u pynkuun. Yuenue B.M.Bepnaackoro. KpyroBopor Bemiects B
npupoge. Hcropus ¢opmupoBaHusi COOOIIECTB JKUBBIX OpraHU3MOB. buoreoneHossl u
OuoLeH03bl, 3KocucTeMa. AOnoTnueckue (GakTopbl Cpeibl, MHTEHCUBHOCTb JIEHCTBHUS (aKkTOpOB
cpeabl. buotnueckue paxkTopsl cpenbl. B3anMooTHOIIEHUS MEXAY OpraHU3MaMHU.

AnTponorenHslii ¢gakrtop. IIpuponnbsie pecypcbl M ux wucnonb3oBaHue. [locnencTBust
XO35ICTBEHHOM JIEATENIBHOCTH YEJIOBEKA ISl OKpYXkKarouiei cpenpl. OXpaHa IpUpPOAbI U OCHOBBI
PaLMOHATILHOTO MPUPOA0IOIB30BAHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThI.

CocraBiieHne cXeM Mepeiayu BeIEeCTB U SHEPTUn

AHanus 1 OLEHKa NOCIEACTBUN JEATEIBHOCTH YEJIOBEKA B DKOCUCTEMAX

3akouenue(luac)

PE3EPB 5 YacoB
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