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1.JlosicHuTEIbLHAS 3aIUCKA

Cmamyc 0okymenma

PabGouas nmporpamma no ¢usuke 8 ki. cocraBjieHa B co0TBeTcTBUN ¢ DeepaibHbIM
roCy1apCcTBEHHBbIM 00pPa30BaTEeJbHBLIM CTAHAAPTOM: «Pu3nka» 7-9 Kiaaccbl (0a30BbIH YPOBEHb)
U TPUMEPHBIX NMPOrpaMMm Nno y4eOHbIM mpeameram. Pusuka. 7 — 9 kiaccbl: npoekrt. — M.:
IIpocBemenne, 2011. — 48 ¢. — (CTangapThl BTOPOIro MOKOJIEHHSI), HA OCHOBe padoynX MporpamMmm
no ¢usuke. 7 — 11 kuaacceol / ox pexn. M.JI. Kopuesnu. — M.: HJIEKCA, 2012, Ha ocHoBe
apropckux mnporpamm (aBropoB A.B.Illepbimkuna, E.M. T'yrauk, I'.Sl. Msaxkumena, b.b.
ByxoBueBa, H.H. Corckoro) ¢ yuerom TpedoBanmii I'ocynapcTBeHHOro o0pa3oBaTebHOI0
CTAHJAPTA BTOPOI0 MOKOJICHHS.

[IporpaMMa  COOTBETCTBYeT OOpa3oBaTeNIbHOMY MHHHUMYMY  COJAEpKAHHUS ~ OCHOBHBIX
00pa3oBaTeNbHBIX MPOTPaMM M TPEOOBAaHUSAM K YPOBHIO MOJATOTOBKH YYaIlIUXCsl, TO3BOJISIET pabOTaTh
0e3 meperpy3ok B Kjacce C JeTbMH Pa3HOro ypoBHS 00ydeHHs U MHTepeca K ¢usnke. OHa 1M03BOJISIET
c(OPMHPOBATH y YYALIHXCS OCHOBHOW HIKOJIBI JOCTATOYHO IMTHUPOKOE MPEJICTABICHHE O (U3NIECKOM
KapTUHE MHpA.

PaGouass mporpamMMa KOHKPETH3UPYET COJCpKAaHUE TPEJAMETHBIX TeM 00pa30BaTEeIbLHOIO
CTaH/Japra M JaeT paclpe/eicHUe YU4eOHBIX YacoB IO pas3jienaM Kypca 8 Kiacca ¢ y4eToM Mex
MPEIMETHBIX CBS3€H, BO3PACTHBIX OCOOCHHOCTEH ydYallluXcs, ONpeesieT MUHHMAaJIbHBIH Habop
OIIBITOB, JCMOHCTPUPYCMBIX YUHUTCIIEM B KJIIACCC U .Ha60paTOpHBIX, BBITTOJIHACMBIX YUAIlITUMUCH.

Pabouas npozpamma 6blnoJiHAen 06¢e OCHOBHbLE d)VHKL{uu.'

J NudopmannonHo-MeToanyeckast PyHKIUS [103BOJISET MOIYUYUTh IIPEJICTABICHUE O
LeNsIX, COJepKaHUM, 001Iel cTpaTerun oO0ydeHus, BOCIIUTAHUS U Pa3BUTHS ydalUXCs
cpeAcTBaMU y4eOHOIo mpeaMera pu3ukKa.

o Oprann3annoHHO-IIAHUPYIOIIAst GYHKIUS [IPETyCMAaTPUBAET BBIJICIICHUE ATAIOB
oOyueHus1, CTpyKTypHUpOBaHUE Y4eOHOIro MaTepuaia, ofnpeeseHue ero KOJIM4eCTBEHHbIX U
KAaueCTBEHHBIX XapaKTEPUCTUK HA KaXJI0M U3 ATAIOB, B TOM YHCJIIE ISl COAEPIKATEIBHOTO
HaIOJIHEHUS! IPOMEXKYTOYHOM aTTECTAllUU YYaIUXCA.

B ocnose nocmpoenus npocpammul_nedicam NPpUHIOHUIIBI: €AUHCTBA, NMPEEMCTBCHHOCTH,
BaApUATHBHOCTHU, BBIACJICHHUA MOHSTHHHOIO AApa, AeATECJIbHOr0 moaxojaa, MpoOCKTUPOBAHHUA M
CHCTEMHOCTH.

Cmpykmypa 0oOKymenma

Pabouas mporpamma BKITIOYAET JECATh Pa3/IeoOB:

[losicHUTENBHYIO 3aNMCKY

OO61mas xapakTepucTuKa yaeOHOro mpeaMera

I'paduk peanuzanuu padboudelt mporpaMMsl 1o Gpusnke § Kiace

OcHOBHOE coJiep>KaHUE MPOrPAMMBbI

Y4eOHble KOMIETEHIIUN U CIIOCOOBI €SI TEILHOCTH

TpeboBanust K YpOBHIO MMOATOTOBKH BBITYCKHUKA 8 Kilacca

Pe3ynbrathl ocBoeHMs Kypca (JIMIHOCTHBIE, METAPEIMETHBIE, IIPEIMETHEHIE)
Cucrema OLIEHKH

Y4eOHO — METOANUECKHUH KOMILIEKT

CoNoOR~ LN E



10. KanengapHo — TeMaTuyecKoe MIaHUPOBAaHUE B KOTOPOE BKIFOUEHBI: TPEOOBAHUS K YPOBHIO
MOATOTOBKH 00YYAIOIIUXCS HA KXKIOM ypoke, hopmupoBanue Y'Y I, BUI KOHTPOIIS U
W3MEPUTEIIH, JOMAIIIHEE 3a/IaHUE Ha KAXKIAbIA YPOK.

2.00uasa xapakmepucmuka yueonHozo npeomema

du3uka Kak Hayka O Hambosee OOIMX 3aKOHAaX MPHUPOJBI, BBICTYMAas B KadecTBE Y4E€OHOTO
npeaMera B IIKOJIe, BHOCHT CYIIECTBCHHBIM BKJIAJl B CUCTEMY 3HaHH 00 okpykaromiem mupe. OHa
pacKphIBaeT poJib HayKd B JKOHOMHUYECKOM M KYJIBTYPHOM pPAa3BUTHM OOIIECTBA, CHOCOOCTBYET
(OpMHPOBAHUIO COBPEMEHHOTO HAYYHOTO MHPOBO33PEHHSI.

['ymanuTapHoe 3HaueHUE (HU3MKHM KaK COCTABHOM 4acTu oO1iero o0pa3oBaHUsl COCTOUT B TOM, YTO
OHa BOOPYKaeT IIKOJIbHUKA HAYYHBIM METOJOM IIO3HAHUS, IMO3BOJISIONIMM MOJIy4YaTh OOBEKTHBHBIC
3HaHUS 00 OKPYKAIOLIEM MUPE.

3HaHue (U3NYECKUX 3aKOHOB HEOOXOMUMO Ui M3YYCHUS XHMHUHU, OWOJIOTHH, (PHU3HUecKOn
reorpaduu, Texnonoruu, ObX.

[lpu cocraBieHuW JaHHOW pabodel NPOrpaMMbl YYTEHBI PEKOMEHAAIMM MMHHUCTEPCTBA
oOpa3zoBaHusl 00 YCHJICHHH NPAKTUYECKUH, SKCIECPUMEHTAJIHHON HANPABICHHOCTH IPETOIaBaHUs
(U3MKK ¥ BKJIIOYCHA BHEYPOYHAs JICATEIBHOCTb.

@dwu3nKa B OCHOBHOH IIIKOJIC N3YYaeTCs Ha YPOBHE PACCMOTPEHHS SIBICHHH MPHPOJIBI, 3HAKOMCTBA C
OCHOBHBIMH 3aKOHAMH (DU3HKH U IPUMEHEHUEM 3THX 3aKOHOB B TEXHHUKE U TIOBCEIHEBHOM KU3HHU.

H3yuenue puszuxku 6 0CHOGHOU WIKO1E HANPABICHO HA 00CMUICCHU e CAeOVIouUX 1eJei:

- pa3BUTHE HMHTEPECOB M CIIOCOOHOCTEW YydYaluXCs Ha OCHOBE Mepeadyd UM 3HaHUM M OIbITa
[M03HABATEJILHON ¥ TBOPUYECKOM AEATEIIbHOCTH;

- TIOHMMaHUWE yYalllUMUCS CMBICIIA OCHOBHBIX HAYYHBIX MOHSATHH U 3aKOHOB (PM3UKH, B3aMMOCBS3H
MEXKYy HUMU;

- (hopmupoBaHUe y yyamuxcs MpeacTaBIeHUu o GU3NUecKoi KapTHHE MUpA.

Hocmudicenue ymux yenei odecneuusaemcs pewieHuem caeoyiouiux 3aaad:;

- 3HAKOMCTBO YYAIIUXCS C MemoOoM HAYYHO20 NO3HAHUS U Memooamu ucciedo8arus 00beKTOB U
SIBJICHUH TIPUPOJIBL;

- MpUOOpETeHNE YUalTUMUCS 3HAaHUN 0 MEXaHUYECKHX, TETNIOBBIX, YJIEKTPOMArHUTHBIX U KBAHTOBBIX
SIBJIICHUH, QU3NICCKUX BEITUIMHAX, XapaKTCPU3YIONINX TH SIBIICHUS;

- (opmupoBaHuEe y yualuxcs yMEHMH HaONI0[aTh MPUPOJHBIC SIBICHUS W BBIMOIHITH OIBITHI,
nmabopaTtopHbie pabOThI U IKCIICPUMEHTAIBHBIE HCCIICIOBAHUS C WCIOJIB30BAHUEM H3MEPHUTEIHHBIX
puOOPOB, IMUPOKO MPUMEHSEMBIX B MTPAKTHYECKON KU3HHU;

- OBJIAJICHUE YYANIUMHUCS TAKUMH OOIIEHAYYHBIMA TIOHATHSIMH, KaK TPHUPOJHOE SIBIICHUE,
OMIOUPUYECKH  YCTAaHOBIEHHBIM  ¢akT, mpoliema, TEOPETUYECKHUH  BBIBOA,  pe3yibTar
SKCIIEPUMEHTAIBHON TPOBEPKH;

- IOHMMaHWE YYAIIUMUCS OTINYMI HAyYHBIX JAaHHBIX OT HEMPOBEPEHHOUN WH(MOpMAIHU, IEHHOCTH
HAyKH YJOBJICTBOPEHUS OBITOBBIX, IPOU3BOIHBIX U KYJIbTYPHBIX TOTPEOHOCTEH YeIIOBEKA

VY4eOHas mporpamma 8 kiacca paccuntana Ha 136 yacos, 1o 4 yaca B Hezlenro



3.Ipacpuk peanuzayuu padoueii npozpammol no puzuxe 8 Knacca

Koa-Bo
KoauuecTtBO KoJi-Bo
Tema J1a0opaToOpPHBIX
4acoB KOHTPOJIbHBIX padoT
pador

TerutoBeIe SIBIECHUS 43 3 2
DIIEKTPUYECKHE SIBJICHUS 46 5 3
DJIEeKTPOMArHUTHBIE

P 15 2 1
SIBIICHUS
CBEeTOBBIE SIBJIEHUS 32 1 2
Bcero 136 11 8

4.0cnoenoe cooepicarnue npozpammol

TensioBbie sIBJICHUS
TennoBoe paBHoBecue. Temneparypa. Buyrpennss sneprus. Pabora u teronepenava. Bun
teronepenayu. KonuyectBo temnotel. Mcnapenue u konaeHcanus. Kunenue. BinaxHocTs Bo3ayxa.
[InaBnenue u kpucramum3anus. 3aKOH COXpaHEHUs! IHEPTUHU B TEIIOBBIX MPOIIECCAX.
[Ipeobpa3zoBanue sHepruu B TeruioBbix Mammuax. KIIJI temmoBoit MammuHbl. DKOJIOTHYECKHE
POOJIEMBI TETUIOPHEPT ETHKH.
Jlemoncmpayuu
- TIPUHIUII JCHCTBUS TEPMOMETPA
- TEIJIONPOBOAHOCTH PA3JIMYHBIX MAaTEPUAIIOB
- KOHBEKIIMS B )KHJIKOCTSX U Ta3ax.
- TerJionepenaya nyreM U3inydeHus
- SIBJICHHE MCTIApECHUSI
- MOCTOSIHCTBO TEMIEPATYPbI KUIIEHUS KUIAKOCTH MPU MOCTOSTHHOM J1aBIICHUHN
- TIOHWYKEHUE TEMIIEPATyPhl KUTICHUS KUIKOCTH TIPH MOHMKEHUN JaBICHUS
- HaOII0/IeHUE KOHJICHCAIIMH MTapOB BOJbI HA CTaKaHE CO JIbJIOM
IKcnepumenmbl
- HCCIEeA0BaHUE U3MEHEHHS CO BPEMEHEM TEMIIepaTypbl OCTHIBAHUS BOJIbI
- W3y4YeHUE SIBJICHUS TETUI00OOMEHA MPY CMEUTUBAHUH XOJIOJHOW U TOpsiueid BOJIBI
- HW3MEPEHHE BIAKHOCTU BO3/1yXa
Bueypounas oesmenvrnocmo
- 00BSCHUTSD, UTO Takoe HHGPA, YK30TEPMHUUECKUHN, CyOITUMAIsi, aMOPHBIA, U30TPOTHS?
- HCCIeI0OBaHUE U3MEHEHUS TEMIIEpaTyphl BOJIbI, €CIIM B HEW PaCTBOPHUTH COJIb
- HCCIJIEIOBAaHUE TEIJIONPOBOAHOCTH ATFOMUHHUEBOM KEJIE3HON M JATyHHOU KACTPIOJIM OJIMHAKOBBIX
pa3MepoB C OJIMHAKOBBIM KOJMYECTBOM BOJBI HA OJJMHAKOBOM OTHE 3a OJHO BpeMsl. BBISCHUTH Kakas
KacTproJsl 00J1aaeT OOJbIIeH TErIOMPOBOJHOCTHIO.
- HWcchenoBaHWE W OOBSICHEHHE BpaIlleHWs M YCKOPEHHS BpAIICHHUs OyMakKHOW 3MEWKH Hal
BKIJIFOUEHHOW 2JIeKTpUUeCcKOi mammoid. OObsICHEHNE TaHHOTO SBJICHHUS.
- HMCCJIEIOBAaHME NIBYX KYCOYKOB JibJJa OOCPHYTHIX B O€Nyl0 M YEPHYIO TKaHb MO JCHCTBHEM
BKJIFOYEHHOM 3JIEKTPUUYECKON JTaMIIOUKH.
- TMOCTPOCHHUE KIACCU(MUKAITMOHHOW CXEMBbI, BBIJICTSSE OCHOBAaHUEM JCJICHHS CIOCOOBI M3MEHEHUS
BHYTpEHHEH SHepruu (MexaHudeckas paboTa, XMMHUYECKHE PEaKIMH, B3aUMOJCHUCTBHE BEIECTBA C
AJIEKTPOMArHUTHBIM TIOJIEM, TEIJIoNepeaava, TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUCHUE.




- HCCIIENOBaTh TEPMOC M CHEJATh YEPTEXK, MOKA3BIBAIOIIMN €ro ycTpoicTBo. Hamute B Tepmoc
ropsideil BOJIbl U HAWTH €€ TEMIIEPATypy, ONPEACTUTh KaKOe KOJMYECTBO TEIUIOTHI TEPAET TEPMOC B
yac. [IoBTOpUTH TO K€ C XOJIOJHOW BOJOM M OIPEIEIUTh KAaKOE€ KOJIHMYECTBO TEIUIOTHI TEPMOC
npuobperaer B 4yac. CpaBHHTh W IMOYEMY TEPMOC COXPAHSIET BEIIECTBO XOJOIHBIM JIydlle, YeM
TEIUIBIM?

- cllenaTh HATJISIHBINA TPUOOP MO 0OHAPY)KECHUIO KOHBEKIIMOHHBIX MTOTOKOB KHIKOCTH

- DKCMIEPUMEHTAIBHBIM ITyTEM MPOBEPUTH KaKasi BOJa OBICTpee 3aMEep3HET, ropsyasi Wik XOJI0 Has?
[TocTtpouth TpadukK 3aBUCHUMOCTH TEMIIEpaTypbl OT BPEMEHH, H3MeEpssl dYepe3 OAMHAKOBHIC
MIPOMEKYTKH BPEMEHH TEMIEpPaTypy BOJIbI, IOKA HA MOBEPXHOCTH OJHOW U3 HUX HE MOABUTCA JIE]I.

- M3rOTOBJICHUE NTapadUHOBOM UTPYIIKH, C UCIIOJIb30BAHIEM CBEYH M IUIACTUIIMHA.

JJIeKTPUYeCKUE ABJIEHUS

DneKkTpu3anusl Tell. DJEKTPUUYECKUM 3apsan. J(Ba BHAA AJIEKTPUUECKUX 3apsiioB. 3aKOH
COXpaHEHUs 3JIEKTPUUYECKOTO 3apsAia. DIEKTPUUECKOE TOJIE.

[TocTostHubIil  snekTpuyeckuii Tok. Cuila TOKa. DJIEKTPUYECKOE COMPOTUBIICHUE.
Dnektpuyeckoe HampsbkeHue. [IpoBOIHMKHM, AMAIEKTPUKUM W MOJYIPOBOJHUKH. 3akoH Oma st
ydacTka 3JeKTpuueckoil nenu. Pabora u MOIIHOCTH 3J€KTpUUECKOro Toka. 3akoH Jlxoyns — JleHua.
[IpaBuiia 6e30mMacHOCTH MpU paboTe C HCTOYHUKAMH 3JIEKTPHUUECKOT0 TOKA.

Ilemoncmpauuu
BJIEKTPU3ALMS TEI
JIBa poJa 3IEKTPUUECKUX 3aPsAI0B
YCTPOMCTBO U JEUCTBUE JIEKTPOCKONA
- 3aKOH COXPAHEHMUS DJIECKTPUUECKUX 3aps/I0B
- TPOBOJHHUKH U U30ISATOPBI
- HICTOYHHMKH IMOCTOSHHOIO TOKa
- U3MEpPEHUE CUIIBI TOKA AMIIEPMETPOM
- U3MEpEHHE HANPSDKEHUS BOJIBTMETPOM
- peocTar U Mara3uH CONPOTUBICHUN
- CBOMCTBA MOJIYIIPOBOJHUKOB

IKchnepumenmbl
- 00BACHUTH, uyTO 3T0? (HyKIIOH, aKKyMYyJSITOpP, TUAIEKTPUK, TOTEHIIUAJ, MAaHTaHUH).
- MCCIIEZJOBAHNE 3aBUCUMOCTH CHUJIBI TOKA B IIPOBOJHUKE OT HAIIPSKEHHUS
- W3YYEHHE NOCIEe0BAaTEIbHOIO COETMHEHUS IPOBOIHUKOB
- W3YYEHHE NapauIeIbHOIO COEMHEHNS IPOBOJIHUKOB
- peryJupoBaHUE CUJIBI TOKA PEOCTaTOM
- W3MEpEHHE DJIEKTPUUECKOTO COITPOTUBIICHHS POBOJHUKA
- U3MEpEHHE MOIIHOCTH JEKTPHUUECKOI0 TOKa

Breypounas desmenvrocmy

- M3TOTOBJIEHHE TpocTeiero anekrpockona (byreiika ¢ mpoOko#, reo3ae maumHoM 10 — 15 cm,
ToHKas Oymara. B mpoOKy BOWTH TBO3/b TaK, 4TOOBI OH TOpuan u3 Hee Ha 2 — 3 cm. [llnsmka reo3nas
Oyzner «mapukom» siekTpockona. Ilorocky TOHKOM Oymaru HakoJOTh Ha 3a0CTPEHHBIM KOHYHMK
TBO3/I5, 3TO JIEIECTKH JIEKTPOCKOMA.

- n3Mmepenue KIIJ[ kunsitunpHuka

- U3TOTOBJIEHHE W3 KapTo(denuHbl WM S0JI0Ka MCTOYHHMKA TOKa (B3SATh JIIOOOE ATO BEIIECTBO U
BOTKHYTb B HEro MEJHYI0 M LMHKOBYIO IUIaCTHHKY. [lomcoenuHuTh K 3THMM IutactTuHkaMm 1,5 B
JIAMITOYKY.

- HaWTH JoMa nOpubOpBl, B KOTOPBIX MOXHO HAOMIOJAaTh TEIUIOBOE. XHUMHUYECKOE H
AJIEKTPOMArHUTHOE JACHCTBHUE 1. TOKa. OnucaTth ux.




Wsrorosnenne SJICKTPOMArHuTa (HaMOTaTL Ha rBO3JIb HCMHOI'0 MPOBOJIOKU W HNOAKIHOYUTH 3TY

MIPOBOJIOKY K OaTapeiike, MpOBEPUTH JEHCTBHE Ha MEJIKUX KEJIE3HbIX MPEAMETaX )

CpPaBHHUTH aMIICPMCTP U BOJBTMCTP, UCIIOJIb3Ys 3HAHUSA, ITOJYUCHHBIC U3 y‘Ie6HI/IKa U UHCTPYKIUU

K mpubopam, paboTy opopMUTE B BUI€ TAOTHIIBI.

paboTa C MHCTPYKIMEH K CETEBOMY (HIBTPY, 3aIOIHAS TaOIHILY IO BOIIPOCAM.
3aMOJHUTD TAOJUILY 110 HHCTPYKIIMSM JIOMAIIHUX 3JIEKTPOIPUOOPOB.

MaraurHble sIBJICHUS
IlocrostHHBIE MarHUTHl. B3aumopaelicTBhue MarHWUTOB. MarHWUTHOE MOJIE HNOCTOSHHOI'O TOKa.

HeﬁCTBHe MAardvMTHOTO I10JI Ha ITPOBOJHUK C TOKOM

DNEeKTPOABUTATEIb IOCTOSTHHOTO TOKA
Lemoncmpavuuu
OmnbIT Opcrena
- MarnuTHOe noJje Toka
JlelicTBME MarHUTHOTO ITOJIS1 HA TPOBOJHUK C TOKOM
YCTPOMCTBO 3JIEKTPOBUTATENS
Jlabopamopnas paboma
- M3yueHue npuHUUIIA AEHCTBUSA 3IEKTPOABUTATENS

Bueypounas oesamelbHOCmb
- 4TO TaKOo€ ApOcCCLib, COJICHOU I, pOTOpP, CTATOP,
- HU3Yy4YCHHC MArHUTHOI'O IIOJII ITOJIOCOBOI'O Mar"HuTa, AYroBoro MaroimTa M KaTylmlKh C TOKOM,

PUCYHKH MarauTHOI'O I10JIA.

- H3YUYCHHUC CBOMCTB ITOCTOSIHHBIX MAarHHTOB (MaI‘HI/IT, KOMIIAC M pa3HbIC BCHICCTBA: PC3HHA,

MIPOBOJIOKA, TBO3/TH, JICPEBIHHBIC OPYCKH U T.II.)

CBeTOBbDbIE ABJICHUA
Cser — SJICKTPOMArdnuTHas BOJIHA. HpﬂMOJ’IHHCfIHOG pacnnpoCcTpaHEHUEC CBETA. OTpa)KeHI/Ie n

npenomieHue ceera. [Lnockoe 3epkano. JInH3bl. DOKYCHOE pACCTOSIHUE W ONTUYECKasl Cuia JIMH3BIL.
OnTuueckue nmpudopsl. Jucnepeus cBera

Lemoncmpayuu
IIPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA
OTpa)keHUE CBETa
IIPEIOMIIEHUE CBETA
XO/[1 Jlyuel B coOuparoien J1uH3e
XOJl Iy4el B paCCEUBAIOILEH JINH3E
MIOCTPOECHUE N300paKEHHUH ¢ TOMOIIBIO JINH3
[Tpunun neficTBUS NPOEKIMOHHOIO anmnapara 1 (poToanmnapara.
Hucnepcus 6emoro cera
ITonmy4yenue 6e10ro cBeTa NpH CIIOKEHUH CBETa Pa3HbIX 1IBETOB

Jlabopamopuvie pabomul
N3mepenne GoKycHOTO pacCTOSTHUS COOMPAOIICH JIMH3BI.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Bueypounas deamensvnocms
0OHapy)XeHHE TCHH U MOJTYyTCHH
WCCJICIOBAHKE: B3STh METPOBYIO MAJIKY U Ha YIIUIE U3MEPUTH pa3Mep €€ TEHH, 3aTeM OMpPEEIHUTh

pEATbHYIO BBICOTY JIEPEBBEB, JJOMOB, CTOJIOOB, H3Mepsisi MX TeHHU. [loaydeHHbIe HaHHBIE 0)OPMHTH B
BUJI€ TaOJIUIIBL.

HCIIOJIB3YA PA3JIMYHBIC UCTOYHUKHN CACIATH B BUAC HAITIAJHBIX KAPTOYCK OINTHYCCKHUE UIIJTFO3HUH



- BBUICHUTH, 4TO 3T0? ([{namo3utus, kamepa — 00CKypa, MOHOKYJISp, Tyaju3M, KBaHT, pedpaxius,
JTUOTITPHUS )

[HoaroroBka cooOlIeHUH O 3aJlaHHOW Teme: ENWHMIBI TeMmmepaTryphl, HCIOJb3yeMble B JPYTHUX
cTpaHax. TemmeparypHble MIKajdbl. YYeT W HCIOIH30BAHUE PA3HBIX BHJIOB TEILIONEpENadd B OBITY.
JluzenbHBIN ABUTATENb, CBeva S1010ukoBa, Jamra HakanuBanus A.H. Jlogeirnna, mammna ¢ yrojbHOMN
HUTBIO DJucoHA. BiusHuE COJIHEUHON aKTUBHOCTH HA XKUBYIO U HEXUBYIO mnpuponay. llonspubie
cusinust. MarautHoe noje mianet CoiHeuHou cuctemsl. [lonmumopdusm.

PoGept Byn — Brigaromeiicst yueHslii, 4eaoBek u sxcnepumentarop. Cepreii FiBanoBuy BaBuiioB u ero
BKJIaJ] B UCTOPHUIO Pa3BUTHUS YUCHUS O CBETE.

Bo3mokHble uccnenoBatenbckue npoekTsl: [lpunnun cummerpuun Ilsepa Kropu u ero pons B
kpucrayuiorpaguu. VccinenoBaHue Inporecca KHUIEHHS M 3aMep3aHUsl NPECHOW U COJEHOM BOJBL
HccnenoBanue mnpouecca IUIaBiIeHUs TUHOCYIbGUTa. DKOJIOIMYECKHE IpOoOJIeMbl «IJ100aJIbHOIO
MOTEIJIEHUS». OKCIEPUMEHTAJIbHOE MCCIEAOBAaHUE IIOJIHOIO OTpakeHus cBera. Puszuka B
yesoBeyeckoM Tene. I'pynnoBoit nmpoekt «Pu3nka B 3arajgkax»

5. Yueonvie komnemenuuu u cnocodvt deamenvnocmu

PaGouasi mporpamMmma mpeaycMaTpuBaeT (pOpMHpPOBaHHE Y IIKOJBLHHUKOB 001Ie y4eOHbIX
YMeHUi W HABBIKOB, YHHBEPCAJIbHBIX CIMOCOOOB /AeSTEJbHOCTH H KJIIOYEBbIX KOMIETeHIHU.
[TpuopuTeTamMu A7 MIKOJIBFHOTO Kypca (PU3MKHU HA ATarie OCHOBHOTO 0011ero 00pa3oBaHus SBISIOTCA:

Ilo3nasamenvHan 0esameibHOCHLb:

e Hcrnonb3oBaHue Ui MO3HAHUS OKPYKAIOLIETO MHUpPA Pa3IMYHBIX €CTECTBEHHOHAYYHBIX
METO/IOB: HaOJI0ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHHUCE;

e @opmupoBaHue yMeHUW paznuyuath (GaKThl, THUIOTE3bl, NPUYMUHBI, CIEACTBUS,
JI0Ka3aTeNIbCTBa, 3aKOHBI, TEOPHH;

e OgnaseHue aJeKBaTHBIMH CIIOCOOAMHU PEUICHUS TEOPETHUYECKUX U IKCIIEPUMEHTAIBHBIX
3aj1a4;

e [IpuoOpereHre ombITa BBIABIKEHUS THIOTE3 ISl OOBSICHEHHUS W3BECTHBIX (DAKTOB U
AKCIEPUMEHTAILHON MTPOBEPKH BBIIBUTAEMBIX TUIIOTES.

Hudopmauuonno-KOMMYHUKAMUBHAA 0eAMeTbHOCHb:
e BianeHue MOHOJIOTMYECKOM M JIMAJIOTMYECKONM pEeyblo, pPa3BUTHUE CIIOCOOHOCTH
MOHUMATh TOUKY 3pEHUsI COOECeTHUKA U TTPU3HABATh MIPABO Ha NHOE MHEHUE;
e Ucrmonb3oBaHue Ml peEIICHUS TO3HABATENbHBIX W KOMMYHHKATHUBHBIX —3a/1a4
Pa3IMYHBIX UCTOYHUKOB HHPOPMAITUH.

Pedhnexcugnan deamenvnocmp:
e Biagenue HaBbIKaMU KOHTPOJIS U OLEHKU CBOEH JEeSATENIbHOCTH, YMEHUEM IPEIBUICTD
BO3MOJKHBIE PE3YyJIbTAaThl CBOMX JICHCTBHIA:
e Opranuzanus yueOHOH 1eATeNTbHOCTH: TIOCTAHOBKA 1IEJH, TNIAHUPOBAHUE, OIIpeIesieHIe
ONTUMAJIBHOTO COOTHOILIEHUS LIEIH U CPEJCTB.

BbipaboTka KoMIeTeHIMI:

Obweoopazoeamenvbublx, 3HAHNEBO - MNpeaMeTHBIX (yueOHO - Io3HaBaTelbHAsT U
nHGOPMAIIMOHHAST KOMIIETEHITHS)




v CaMOCTOATEIBHO U MOTUBMPOBAHHO OPraHW30BLIBATH CBOIO I03HABATEIBHYIO JEATEILHOCTh
(OT MOCTaHOBKU II€JIM J0 OyYEHUS U OLEHKU pe3ysIbTaTa);

v' Hcmonb30BaTh SIIEMEHTHI  [IPUYUHHO-CIIEACTBEHHOTO M CTPYKTYPHO-()YHKIIHOHAIBLHOTO
aHaJM3a, ONPENENATh CYIIHOCTHBIE XapaKTePUCTUKU H3y4aeMoro OO0bBEeKTa, pa3BEPHYTO
000CHOBBIBaTh CYXACHHUS, JaBaTh ONPEIEICHUS, IPUBOINUTD JOKA3aTEIbCTBA;

v Hcnosp30BaTth MyJIbTUMEAUNHBIE PECYPCHI U KOMITBIOTEPHBIE TEXHOJIOTHH Uil 0OpabOTKH,
nepeaayd, MaTeMaTu3alud HH(pOpMAaIUK, Mpe3eHTAllMH pe3yIbTaTOB IO3HABATEIBHON W
MIPaKTUYECKOU JNEeATEIbHOCTH;

v' OueHuBaTh W KOPPEKTHPOBATH CBOE MOBEJCHHE B OKPYXAIOMIEH Cpejie, BBIMOIHATh
9KOJIOTHYECKHUEe TpeOOBaHUS B MPAKTUYECKOM NEATEIIbHOCTH U MOBCEIHEBHOM JKU3HH.

Ilpeomemmno-opuenmupoeanuovix, penpoOyKmueHo — O0eaAmeabHOCMHbIX (COUUAIbHO —
Mpyooeas u KOMREemenyus JUYHOCMH020 CAMOCOBEPUIEHCHIE08ANHUSL)

v' TloHUMATh BO3PACTAIOIIYIO POJIb HAYKH, YCUIICHUE B3aUMOCBSI3M W B3AaMMHOTO BIIMSIHUS HAYKH
Y TEXHUKH, TPEBPAIICHHE HAYKU B HETIOCPEICTBEHHYIO POU3BOAUTEIBHYIO CHUITY OOIIECTBA;

v' Oco3HaBaTh B3aUMOJICHCTBHE YEIOBEKA C OKPYXKAIOLIEH CpPeNoi, BO3MOKHOCTU M CIOCOOLI
OXpaHbl IPUPO/IBL;

v Pa3BuBaTh MO3HABATEIbHBIE HHTEPECHl W HHTEIUIEKTyalbHBIE CIIOCOOHOCTH B TIPOIECCE
CaMOCTOSITENILHOTO TPHOOpeTeHusl (PU3NUECKUX 3HAHUI C UCTOJIh30BAHUEM PA3IUYHBIX UCTOY-
HUKOB WH(OPMAIINH, B TOM YHCJIC KOMITBIOTEPHBIX;

v' BocnuteiBaTh yOSKIEHHOCTh B IO3UTUBHOM POJIM (DU3UKH B )KU3HH COBPEMEHHOIO OOIIECTBA,
[IOHMMAaHHE NEPCIIEKTUB PAa3BUTUSI SHEPTETUKHU, TPAHCIIOPTA, CPEJICTB CBSA3H U Jp.;

v' OBnasieBath YMEHHSAMH IPHUMEHSATH IOJYYCHHBIC 3HAHUSA JUI OOBSICHEHHS Pa3sHOOOPA3HBIX
(U3NYECKUX SIBIICHUIA;

v’ IlpuMeHSTh TOJNyYEHHbIE 3HAHWS W YMEHHS Ui O€30MacHOr0 MCIOJIb30BaHMs BELIECTB U
MEXaHU3MOB B OBITY, CEJIbCKOM XO3SIIICTBE M MPOU3BOJICTBE, PELICHUS MPAKTUYECKUX 337134 B
MOBCEIHEBHON KU3HM, MPEAYNPEKICHUS SBICHUIN, HAHOCSIIMX BpEJ 3/I0POBbIO YEIIOBEKA U
OKpY>Karollen cpene.

IlenHocmHoO — cMbICT106011, OOULEKYIbMYPHOU U KOMMYHUKAMUGHOIL

v’ TToHuMarth [IEHHOCTHBIE OPHUEHTAIlMM YYE€HHKA, €ro CIOCOOHOCTh BHUACTh M TOHUMATh
OKpYKarolHUi MUp

v' VMeHHe ydyeHUKa BHIOMpATh IEJEBbIE U CMBICIOBLIE YCTAHOBKM IS CBOMX JEHCTBMH U

MOCTYIIKOB

[Ipnobperenre onbpITa OCBOSHUSI YUCHUKOM HAyYHOW KapTUHBI MUpPA

OBnanenue crnoco0aMy B3aMMOJICHCTBHS C OKPYXAIONIMMH W yAaJeHHBIMUA JIOABMH U

COOBITHSMH, YMEHHE 33]1aBaTh BOIIPOC M BECTU JMCKYCCHIO, BJIaJIEHNE Pa3HBIMH COIIMAIbHBIMU

POJISIMU B KOJUIEKTUBE

AN

Dopmuposanue yHugepcanibHvlX y4eOHbIX Oelicmeuil

[Tepemensbl, mpoucXOAAIINE B COBPEMEHHOM OOIIECTBE, TPEOYIOT YCKOPEHHOTO COBEPIIECHCTBOBAHMS
00pa3oBaTeNpHOTO  MPOCTPAHCTBA,  ONpeAeNieHUs  meneil  oOpa3oBaHUs,  YYUTHIBAIOIIMX
rOCyJapCTBEHHBIC, COIMAIBbHBIC M JUYHOCTHBIE TOTPEOHOCTH W WHTEpPEChl. B CBs3M ¢ 3THM
MPUOPUTETHHIM HAIPABJICHUEM CTAHOBUTCA OOECIICYCHHE Pa3BUBAIOIIETO TMOTEHI[MATA HOBBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB. Pa3BUTHE TMYHOCTH B CUCTEME 00pa30BaHUs 00ECIIEYMBACTCSI, MPEXKIS
BCero, uepe3 (GopMHUpOBaHWE YHUBEPCAIbHBIX ydeOHbIX nencTBuil (YVY/]), KOTOpble BBICTYMAIOT
MHBAapHUaHTHON OCHOBOM 00pa3oBaTelIbHOIO W BOCHHUTATEIBHOrO Mpouecca. OBiajeHue ydyaluMucs
YHUBEPCATbHBIMU YYE€OHBIMU JIEHCTBUSMHU BBICTYMAeT KaK CIOCOOHOCTh K CaMOpPa3BUTHIO U
CaMOCOBEPIIIEHCTBOBAHHUIO IYyTEM CO3HATEIIBHOTO W aKTUBHOTO IPHUCBOCHUS HOBOTO COIMAIBHOTO



onbiTa. YVYJl €031aI0T BO3MOXHOCTb CaMOCTOSTEJIBHOIO YCIIEIIHOIO YCBOCHMS HOBBIX 3HaHUM,
YMEHUH ¥ KOMIETEHTHOCTEH, BKIIIOYas OPraHU3allUI0 YCBOECHUS, TO €CTh YMEHUSI YUUTHCSL.

B mmpokom 3HaY€HUHN TEPMHUH «yHHUBEpCAJIbHBIC YUeOHbIE IEHCTBH» 03HAYAET YMEHUE YUUTHCH, T.C.
CIIOCOOHOCTh CYOBEKTAa K CaMOpPa3BUTHIO M CaMOCOBEPIICHCTBOBAHUIO IIYTEM CO3HATEIbHOIO M
AKTUBHOT'O IIPUCBOCHMS HOBOI'O COLMATIbHOTO OIIBITA.

B OGonee y3koM (COOCTBEHHO IICHXOJIOIMYECKOM 3HAYE€HUH) TEPMHUH «yHUBEpPCAJIbHbIE Yy4eOHbIE
NEUCTBUS» MOYKHO OIPENEINTb, KaK COBOKYMHOCTb CIOCOOOB JEMCTBHS yudamierocs (a Takxke
CBSA3aHHBIX C HHMH HAaBBIKOB y4eOHOW paboThl), OOECHEUMBAIOIIUX €ro CHOCOOHOCTh K
CaMOCTOSITEJIbHOMY YCBOCHHUIO HOBBIX 3HAHUH M YMEHMH, BKJIIOYas OpraHM3allI0 3TOro Ipolecca.
YuauBepcanbuble yueOHble aeiictBusi (YVY/]) noxapasnendrorcss Ha 4 TpYIIbL: PETyJATHBHBIE,
JMYHOCTHBIE, KOMMYHUKATUBHBIE U [TI03HABATEIIbHBIE.

®opmupoBath Y'Y/l Ha ypokax (PU3MKU MPU U3YYEHUH KOHKPETHBIX TEM IIKOJILHOTO Kypca B 8 Kilacce
otpakeHsl B KTTI.

PesyabTaToM dopMupoBaHNs YHHBEPCAJIbHBIX Y4eOHBIX JeHCTBHIl OyAYT SIBJATHCA YMEHUS:

e IIpou3BONIBHO M OCO3HAHHO BJIa/I€Th OOLUIMM IIPUEMOM PEILIEHUS yUEOHbIX 3a/1a4;

e lcnonb30BaTh 3HAKOBO-CUMBOJIMUECKHE CPEJICTBA, B TOM UKCJIE MOAETU M CXEMBI JIsI
penieHus yaeOHbIX 3a1a9;

e YMeTh OCYIIECTBISATh aHAIN3 OOBEKTOB C BBIJICJICHUEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX
IIPU3HAKOB;

e YMeTb OCYIIECTBIISATh CHHTE3 KaK COCTABJICHUE IIEJIOTO U3 YacTel;

e YMETh OCYIIECTBIIATH CPAaBHEHHE, KITACCU(PUKAIHIO 110 3aIlaHHBIM KPUTEPHUSIM;

e YMeTbh yCTaHaBIUBATh NPUUYUHHO-CIIEICTBEHHBIE CBS3H;

e YMeTh CTPOUTH pacCyKJIeHUs B (OPME CBSI3U MPOCTHIX CYXKICHUN 00 00BEKTE, €r0 CTPOSHUH,
CBOMCTBAX U CBSA3SX;

e Bnagers 06mmM mprueMoM peleHus yaeOHbIX 3a/1ay;

o CoznaBarh U MpeoOPa3OBBIBATE MOJEIU U CXEMBI JUI PELIeHUs 3ajay;

e YMeTh OCYIIECTBIATh BEIOOp Hanbosee 3 PEeKTUBHBIX CTOCOOOB PEIICHUs 00pa30BaATEIHHBIX
3aJ1a4 B 3aBUCUMOCTHU OT KOHKPETHBIX YCIIOBUH.

6.Tpeboeanus K ypoeuio no020mo6KU GblNYCKHUKA 8-20 Kaacca

B pe3yibmame U3Y4eHuA @MS’MKM YYEHUK 8 knacca oonorcen.

3HATL/IOHUMATh:

Cmuicn nonamuii: pusnyeckoe siBieHue, (pU3NUECKU 3aKOH, B3aUMOJICHCTBHUE, DJIEKTPUUECKOE
10JIe, MAarHUTHOE TI0JIE, ATOM;

Cmuicn ¢husuueckux eenuyun. BHYTPEHHSAS HHEPrus, TeMIeEparypa, KOJIMYECTBO TEIUIOTHI,
BJIQXKHOCTh BO3/1yXa, DJIEKTPUUECKHI 3apsl, CHUJIa AIEKTPUIECKOTO TOKA, SJEKTPUUECKOE HAMPSDHKEHUE,
ANEKTPUYECKOE COMPOTHUBIIEHUE, pabOTa U MOIIHOCTH JJEKTPUUECKOTO TOKA, (POKYCHOE PACCTOSHUE
JINH3EL,

Cmuicn @puzuueckux 3aKOH08: COXPAHEHUS DSHEPrUU B TEIUIOBBIX IMpoIleccax, COXpPaHEHUsS

NeKTpudeckoro 3apsga, Owma 1o ydactka 1menu, JDxoyms — JleHma, mpsIMOJMHEHHOTO
pacnpoCTpaHEHHUs CBETa, OTPAXKEHUS U IPEITOMIICHHS CBETA;
YMerTh:

Onucvieamsv u 00vsacHams GU3NYECKUE SIBICHUS: TEIIONPOBOAHOCTh, KOHBEKIUIO, H3ITYYCHHE,
WCIIapeHue, KOHACHCAINIO, KUIICHHE, TUIaBJICHUE, KPUCTALTU3AIINIO, dJIEKTPU3AIUI0, B3aUMOICHCTBIE



ANEKTPUUYECKUX 3aps0B, B3aUMOCHCTBUE MarHUTOB, JIEWCTBHE MArHUTHOIO MOJISI HA MPOBOJAHUK C
TOKOM, TEIJIOBOE JIeHCTBUE TOKA, OTpaKeHHEe/ MPEIOMIIEHUE CBETA,

Hcnonvzoeams Qusndeckue npuOOpPsl U HM3MEPUTEIbHBIE HHCTPYMEHTHI JUISI HM3MEpPEHUs
(bu3MYECKUX BEIMYMH: TEMIEPATYPhI, BIaXKHOCTU BO3/1yXa, CUJIbl TOKA, HAIPSKEHUS, COMPOTHUBIICHUS,
paboThI ¥ MOIITHOCTHU AJIEKTPUIECKOTO TOKA;

Ilpeocmasname pe3ynsmamsl i3MepeHuil B BUae TabIuUILl, rpadMKOB U BBISBISATH HA 3TOM OCHOBE
SMITUPUYECKUE 3aBUCUMOCTH: TEMIIEPATypbl OCTBHIBAIOIIEH BOABI OT BPEMEHH, CHJIBI TOKa OT
HANpsDKEHUsT Ha ydyacTKe LM, yryla OTpaXKeHUs OT yria NajJeHus, yria HpeJoMJIeHHS OT yria
MaJICHNUs;

Buvipaxcams pe3yromameul i3MepeHuil 1 pacueToB B eAuHuIIaX MexayHapoanon cucremsl CU;

Ilpueooums npumepst TPAKTHYECKOTO HCIIOJIB30BAHUS (PU3NYCCKUX 3HAHUA O TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SBJICHUSX;

Pewams 3adauu Ha TpuMeHEeHWE (DU3MYECKMX 3aKOHOB: COXPAHEHHUS DJHEPTUU B TEIUIOBBIX
mpoleccax, COXpaHEHHUsl JJIeKTpUuYecKoro 3apsna, Oma s yuyactka nenu, Jxoyns — Jlenia,
MPSMOJIMHEHOTO PacpOCTPAHECHUS U MIPEJIOMIICHUSI CBETA;

Ocywecmenams camocmoamenvholii nouck WHOOPMALMKA €CTEeCTBEHHOHAYYHOT'O COJEpKaHUS C
WCIOJIb30BAHUEM PA3IIMIHBIX UCTOYHUKOB HH(pOpManmu (Y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO —
MOMYJISIPHBIX W3/IaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa), ee 00pabOTKy u
MIPEACTABJICHUE B PA3IMYHBIX (POpMax (CIIOBECHO, C IIOMOIIBI0 PUCYHKOB U TIPE3EHTAIINN );

Hcnonv3zoeamsv npuodpemenHnvle 3HAHUA U YMeHUs B TPAKTUYECKOW MEATEIBHOCTH U
IIOBCEIHEBHOM JKM3HM JIJIsl 0OecrieueHus: 6€301acHOCTH B IIPOLIECCE KU3HEIEATENbHOCTH.

7. Pe3yiovmamul_ 0ceoeHUs Kypca 4)u3uku

JIN4HOCTHBIE Pe3yJIbTATHI:

- (hopMupoBaHKE IO3HABATEIBHBIX HHTEPECOB, NHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
y4dammxcs;

- YOEKJIEHHOCTh B BO3MOKHOCTH ITO3HAHUS IPUPO/Ibl, B HEOOXOJUMOCTH Pa3yMHOT'0 MCIOIb30BaHUS
JOCTH)KEHUM HAyKU U TEXHOJIOTUM /IS TabHENIIIEro pa3BUTHS YEI0BEYECKOI0 O0IIECTBA, YBaXKEHHE
K TBOPIIAM HayKH, OTHOILIEHHUE K (PU3HKE KaK K AJIIEMEHTY 00IIe4eIOBEYECKON KYJIbTYphI;

- CaMOCTOSTEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHMUIA;

- MOTHBAIUS 00pa30BaTEIbHOMN 1EATENLHOCTH LIKOJLHUKOB Ha OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO
MOAX0/1a;

- (popmMHpoBaHUE LIEHHOCTHBIX OTHOLIEHHUH K IPYT APYTY, YUUTEINI0, aBTOPaM OTKPBITUH U
n300peTeHuil, pesyibraTaM 00y4eHusl.

Memanpedmemmnboie pe3yibmantvl:

- OBJI3/ICHUE HABBIKAMHU CAMOCTOSITEJIHOI'O NMPUOOPETEeHHs HOBBIX 3HAHWH, OpraHM3aLUU Yy4eOHOH
NESATEIBHOCTH, TOCTAHOBKHU LEJEH, IUIAHUPOBAaHUS, CAaMOKOHTPOJII M OLIEHKH pE3yJIbTaTOB CBOEH
NeSITeIbHOCTH, YMEHUSIMU MIPEIBUIETH BO3MOKHBIE PE3YJIbTAaThl CBOUX JIEHCTBUIA;

- TOHMMaHHE pa3IMYMid MEXIYy HCXOTHBIMU (akTaMd U THUMOTe3aMHM Uil UX OOBSICHEHUS,
TEOPETUYECKUMHU MOJICNIIMU M pealibHbIMH OOBEKTaMH, OBJIQJICHUE YHUBEPCAIbHBIMU Yy4eOHBIMU
NEHCTBUSIMH Ha TNpUMEpax TUMOTe3 id OOBSICHEHHS W3BECTHBIX ()AaKTOB M IKCHEPUMEHTaTbHOU
MIPOBEPKH BBIIBUTAEMBIX TUIIOTE3; Pa3pabOTKH TEOPETHUECKUX MOJIENIEH MPOLIECCOB WU SIBICHUH;

- TpuUOOpeTeHHEe OmbITa CaMOCTOATENBHOTO IIOMCKa, aHauu3a H oTOopa HHGpOpMAIMU C
HCIOJIb30BAHUEM PA3IMYHBIX HMCTOYHUKOB M HOBBIX HMH()OPMALIMOHHBIX TEXHOJOTHH JUIsl pelieHus
IIOCTaBJIEHHBIX 3a7a4;

- (QopmupoBaHHME YMEHHI BOCHPUHUMATh, NepepadaTbiBaThb M MPEIbSIBIATH WHPOPMALUIO B
CIIOBECHOM, 00pa3HOl, CUMBOJMYECKON (hopMax, aHATM3UPOBAaTh U IepepadaThiBaTh IMOJYYEHHYIO
uHpOpPMAILIMI0O B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/ladaMH, BBIIENATH OCHOBHOE COEp)KaHue
IIPOYUTAHHOI'O TEKCTA, HAXOUTh B HEM OTBETHI Ha IIOCTABJIIEHHBIE BOIIPOCHI U U3JIaraTh €ro;




- pa3BUTHE MOHOJIOTHYECKON U TUATOTHYECKON peur, YMEHHsSI BBIPAKaTh CBOM MBICTH U CIIOCOOHOCTH
BBICTTYIIMBATh COOECEHNKA, TOHUMATh €r0 TOYKY 3PEHHS, MPHU3HABAThH MPABO APYroro 4eiOBeKa Ha
WHOE MHEHUE;

- OCBOEHUE MIPHEMOB JICHCTBUI B HECTAHIAPTHBIX CUTYAIIUSAX, OBJIAJICHUE IBPUCTUYECKUMHU METOIaMHU
perieHus mpooem;

- (opMupoBaHHEe yMEHUU pabOTaTh B TPYIIE C BBIOJHEHUEM pPA3IMYHBIX COIMAIBHBIX POJICH,
MIPEJICTABIATh M OTCTAMBATH CBOM B3IJISIIIBI U YOCKICHHUS, BECTH JTUCKYCCHUIO

Ilpeomemuvle pe3yibmantol:

- 3HaHMS O NPUPOJE BaKHEHIIMX (U3MUECKUX SIBICHUI OKpYXKArOIEero MUpa U MOHMMaHHE CMbICIa
(U3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b N3YYCHHBIX SIBJICHUMH;

- YMEHHS TMOJb30BATbCS METOJAMH HAYYHOTO HCCIIEJOBAHUS SBICHUN NPUPOABI, IMPOBOAUTH
HaOII0CHUs, MJIAHUPOBAaTh M BBINNOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh pE3yJbTaThl M3MEPEHMH,
NPEJCTABIATh PE3YJIbTAaThl U3MEPEHH C MOMOIIBI0 Tabuul, rpadukoB U (Gopmyn, oOHApyKHUBATh
3aBHCUMOCTH MEXAY (QU3NYECKUMHU SBICHUSMH, OOBSCHSATH IIOJy4YCHHBIE PE3yJIbTaThl M JIEJaTh
BBIBO/IbI, OLICHUBATh TPAHULIBI IOTPELIHOCTEN PE3yJIbTaTOB U3MEPEHUI];

- YMEHHS PUMEHSATh TEOPETUUECKUE 3HAHUS 10 (PU3MKE HA MPAKTUKE, peliaTh (U3NIEeCKue 3a1add Ha
MPUMEHEHHE TOTYYCHHBIX 3HAHUH;

- YMeHUs M HaBbIKM HPUMEHSTHb IOJyYEHHbIE 3HAHUS /s OOBSCHEHUS NPUHIMIIOB ACUCTBUS
BOXHEUIIMX TEXHUYECKUX YCTPOWCTB, PpEHICHUS MPAKTUYECKHX 3a7ad IOBCEAHEBHON IKH3HH,
paMoOHAIBFHOTO PUPOIOTIOIH30BAHUS M OXPAHbBI OKPY)KAIOIIEH CPEIIbI;

- (QopmupoBaHue YOESKICHHMS B 3aKOHOMEPHOW CBA3M M II03HABAEMOCTH SIBJIGHUI NpPUPOABI, B
O0OBEKTHBHOCTH HAayYHOT'O 3HAHUS, BEICOKOW IIEHHOCTH HAYKH B PA3BUTHUU MATEPUAIBLHOU U TyXOBHOM
KYJbTYPBI JIFOACH;

- pa3BUTHE TEOPETUYECKOI'O MBILIIEHHUS HA OCHOBE ()OPMHUPOBAHUS YCTAaHABJINBATh (DaKThl, pa3InyaTh
NPUYUHBI U CIIEACTBUS, CTPOUTh MOJAETH U BBIIBUTATH TUIIOTE3bI, BEIBOAUTH U3 IKCIIEPUMEHTAIBHBIX
(haKkTOB U TEOPETUUYECKUX MOJeNel (PU3NUYECKUE 3aKOHBI;

- KOMMYHMKAaTHBHbIE YMEHMs JOKJIaJIbIBaTh O pe3yjibTaTaX CBOEr0 HCCIIEAOBAaHUS, y4acTBOBaTh B
TMCKYCCHH, KPATKO M TOYHO OTBEYATh Ha BOIPOCHI, UCIIOIH30BATH CIIPABOYHYIO JINTEPATYPY U JAPyTUe
MCTOYHHUKH WH(POPMALINH.

8.Cucmema ouenku

OueHKa 0TBETOB YUYALIUXCS

Ounenka «5» CTaBUTBCA B TOM Clly4yae, €CJIM Y4YalllMKCA IIOKAa3bIBa€T BEPHOE ITOHMMAHUE
(bU3UYECKOM CYITHOCTH pacCMaTPUBAEMBIX SIBJICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, a TaK Ke
MpaBWJIbHOE ONpeeNneHne (U3NYeCKUX BEIHYWH, WX EIUHHI] U CIIOCOOOB M3MEpPEHUS: MPaBUIHHO
BBITIOJIHSIET UYEPTEXKH, CXEMbl U TpaQUKU; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY, COMPOBOXKIAET
paccka3 COOCTBEHHBIMH MPUMEpPaMU, YMEET NMPUMEHITh 3HAHHs B HOBOW CUTYalluW MPU BHITOJIHEHUN
MPAKTUYECKUX 3aJaHU; MOXXET YCTAaHOBUTHh CBA3b MEKIY H3y4aeMbiM M pPaHEE HW3yYECHHBIM
MaTepuajoM MO Kypcy (HU3UMKH, a TaKkKe C MaTepuaioM, YCBOCHHBIM IpPU H3YyYEHUH JIPYTHX
MPEIMETOB.

Onenka «4» CTaBUTHCS, €CIIM OTBET YUYEHHKA YAOBIETBOPSET OCHOBHBIM TPeOOBAaHUSM Ha OIEHKY
5, HO naH 0e3 MCIOJIb30BaHUsI COOCTBEHHOTO IUIaHA, HOBBIX MPHUMEPOB, 0€3 MPUMEHEHUs 3HAHWHA B
HOBOHM cuTyanuu, 6e3 HCIOIb30BaHUS CBS3€M C paHee W3YyYEHHBIM MATEepUajJoM U MaTepualioM,
YCBOEHHBIM TPH M3YYCHHUH Jp. TMPEIMETOB: €CIIM yUYallUiCs JOMYCTHJI OJHY OIHMOKY WM He Oosee
JIBYX HETOYETOB M MOXKET MX UCIPABUTh CAMOCTOSTENILHO WM C HEOOIBIIIONW TOMOIIBIO YUUTEIS.

Ouenka «3» CTaBUTBCS, €CIM YYAIIUWACA TMPABWIBHO TOHUMAaeT (U3UYECKYIO0 CYIIHOCTh
paccMaTpuBaeMBbIX SBICHUH W 3aKOHOMEPHOCTEH, HO B OTBET€ HMMEIOTCS OTIENbHBIE MPOOENbl B
YCBOEHUU BOIPOCOB Kypca (HU3WKH, HE TMPEMATCTBYIONINE IATbHEHIIEMY YCBOEHHIO BOMPOCOB




MPOrPaMMHOTO MaTepuasa: yMeeT MPUMEHATh MOTYYCHHbIE 3HAHUS TPU PEIICHUH MPOCTHIX 3a7ad C
UCTIOJB30BAaHUEM TOTOBBIX (OpPMYJ, HO 3aTpymHSETCS TMPH pEIICHHH 3a1ad, TPeOYIOMMX
peoOpa3oBaHUs HEKOTOPHIX POPMYI, JOMYCTUI HE OoJiee OJJHOM TpyOOl OMIMOKHU U ABYX HEAOYETOB,
He Oosiee omHOW Tpy0OH WM OJHOW HErpyOoi omuOku, He Oosiee 2-3 HErpyObIX ONIMOOK, OJIHOM
HErpyOoO# OMOKY M TPEX HETOUYETOB; TOMYCTUI 4-5 HETOUETOB.

OneHka «2» CTaBUTCS, €CJIM Y4Yall[MICS HE OBJAJE] OCHOBHBIMH 3HAHHSIMH U YMEHHUSMU B
COOTBETCTBHHM C TpEOOBaHMSAMU MPOTPAMMBI M JIOMYCTWJI OOJbIIE OMMOOK W HEJO0YETOB UYEM
HEOOXOUMO JUIsI OLICHKH «3».

OneHKa KOHTPOJILHLIX padoT

Ouenka «5» CTaBUTCS 32 pa0bOTY, BBIMOJIHEHHYIO MTOJTHOCTHIO 0€3 OIMOO0K U HEJ0UETOB.

Onenka «4» CTaBUTCS 3a PadOTy BBIMOJIHEHHYIO MOJHOCTHIO, HO MPH HAMYMHU B HEW HE Oojee
OJIHOM TpyOOH M OJTHOW HErpyOOl OMIMOKHK M OJTHOTO HejouéTra, He Oosee TpEéx HeqouETOB.

Onenka «3» CTaBUTCS, €CIM yYEHUK MPABWIHHO BBIMOJHWI HE MeHee 2/3 Bcedt paboThl wmim
JOMyCTUII He Ooliee OHOM rpy0oil omMOKK U OBYX HENOYETOB, HEe Ooyiee OAHON Ipy0Ooil OmIMOKU U
OITHOUM Herpy0Ooil ommOku, He Ooyiee Tpex HErpyObIX OIMOOK, OJHOW HErpyOoil ommOKH U Tpex
HEJIOYETOB, TP  Hanuuuu 4 - 5 HEJO4ETOB.

OuneHka «2» CTaBUTCA, €CIM YHUCIO OLIMOOK M HEAOYETOB MPEBBICHIIO HOPMY JAJIS OLEHKU 3 WU
MPaBUJILHO BBITIOJHEHO MeHee 2/3 Bcel paOoThI.

OneHka J1adopaTopHbIX PadoT

OneHka «5» CTaBUTCS, €CIIM y4alllUWCs BBIMONHIET PabOTy B IMOJHOM 00beMe C COOIIOACHHEM
HEOOXOIUMOM  ITOCIIeIOBATEILHOCTA IPOBEICHUS ONBITOB W W3MEPCHHIA, CAMOCTOSATEIBHO U
paloHaIbHO MOHTHPYET He0oOXoIMMoe OO0OpYJOBaHHE, BCE OMNBITHI MPOBOJAUT B YCIOBUSX H
pexuMax, OOeCleUMBAIONIMX TOJYyYEeHHUE TMPABWIBHBIX PE3YJIbTaTOB M BBIBOAOB; COOJO/IAET
TpeOoBaHUs MpaBUi 0E€30MAaCHOCTH TPY/a; B OTUETE MPABUIBHO U aKKYypaTHO BBHITIOTHSET BCE 3aIUCH,
Ta0JIAIIBI, PUCYHKH, YSPTESKH, TPA(UKH, BEIYTHCICHUS; TIPABUIILHO BBITIONHSICT aHAJIU3 TTOTPEITHOCTEH.

OneHka «4» CTaBUTCS, €CJIH BBIMOJHEHBI TPEOOBAHUS K OIIEHKE «5», HO OBLIO JAOMYIIEHO ABa - TPU
HeJoueTa, He 6oJiee 0JTHON HerpyOo OMIMOKH U OJTHOTO HE0UETa.

Ounenka «3»  craBurcH, ecnu paboTa BBIMIOJIHEHA HE MOJIHOCThIO,  HO 00beM
BBITIOJIHCHHOW YacCTH TaKOB, IMO3BOJISET MOJYYUTh TPABUIBHBIC PE3YNbTaThl W BBIBOJBI: €CIH B
XO/JIe MPOBEACHUSI OTbITA M U3MEPEHUN OBUITH JTOMYIIEHBI OLTHOKH.

Ouenka «2» CTaBUTCS, €clid  padoTa BBIMIOJIHEHA HE TMOJHOCTBIO M O00BEM BBITOJTHEHHOM
gacTu pabOTHl HE MO3BOJSET CAENATh MPABHIBHBIX BBIBOJIOB: €CIIM OMBITHI, H3MEPEHUS, BHIYHUCIICHHS,
HaOJII0ICHUS TPOU3BOIMIINCH HETIPABIIIBHO.

Bo ecex cuyuaax oyenka chudcaemcs, eciu Yu4eHuUK He coOn00an mpebosanus npagul
bezonachocmu mpyoa.

Ilepeuens oumuook:
I'pyovie outuorku

1. He3nanwue omnpeaeneHnii OCHOBHBIX MOHSATHI, 3aKOHOB, TIPaBWJI, MOJI0KEHUH TeOpHH, PopMyI,
OOIIETPUHSATHIX CUMBOJIOB, 0003HaUeHUS (PU3NUECKUX BETUYHH, €AMHUILY U3MEPEHUSI.

2. Heymenue BBIICIATH B OTBETE IIABHOE.

3. Heymenue npuMeHSTh 3HAHUS AJIS PELICHUS 3a7a4 U OOBsICHEHUS (PU3UYECKUX SBIICHHIA,
HETPaBUWILHO CHOPMYITMPOBAHHBIC BOIIPOCHI, 33/JaHUS UM HEBEPHBIE OOBSICHEHUS X014 UX
peLIeHNs, HE3HAHUE NIPUEMOB PEILLIEHUS 3a7a4, AHAJOTUYHBIX PaHEe PELIEHHBIM B KJIACCE;
OIMOKH, MOKA3bIBAIOIINE HETIPABWIIbLHOE TTOHMMAaHUE YCIIOBHUS 33141 WU HEMPABUIHHOE
HCTOJIKOBAaHUE PEILLICHHUS.



Heymenue uutath v CTPOUTH TpaQUKU ¥ MPUHITUITHAIEHBIE CXEMbI

Heymenune moaroToBuTh K paboTe YCTAaHOBKY WIIH JJAOOpAaTOpHOE 000pyI0BaHUE, TTPOBECTH
OITIBIT, HEOOXOIMMBIE PACUEThI MU MCIIOIB30BATh IMOTYYCHHBIE TAHHBIC TSI BHIBOJIOB.

6. HeOpexxHoe oTHOIIEHHE K TAOOPaTOPHOMY 000PYIOBAHUIO U U3MEPHUTEIIBHBIM ITPUOOpaM.
Heymenune onpenenuTts moka3zaHus U3MEPUTEILHOTO MPUOOpa.

8. Hapymenue TpeGoBaHUH MpaBUII OE30MACHOTO TPY/A MTPH BHIMIOJIHEHUH SKCIIEPUMEHTA.
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Hezpyovie omuodoxu

1. HerouHoctu (OopMyYITHPOBOK, ONPEICIICHI, 3aKOHOB, TEOPUH, BRI3BaHHBIX HEMOJHOTON OTBETA
OCHOBHBIX IPU3HAKOB OIpeiesieMoro moHsITus. OmmoOKy, BRI3BaHHBIC HECOOITIOICHUEM
YCIIOBHI TTPOBEICHUS OIBITA MU H3MEPCHH.

2. OmuOKY B yCIOBHBIX 0003HAUEHUSX HA IPUHIIUITUAIBHBIX CXeMaX, HETOYHOCTH YEPTEKEH,

rpaduKoB, CXeM.

[Ipomyck i HETOYHOE HATMCAaHNE HANMEHOBAHUH €TUHUI] PU3NICCKUX BEITHYUMH.

4. HepaunoHaabHBIN BRIOODP X012 PELICHHUS.
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Heoouemut

1. HepaumoHnanbHble 3alIMCH IPY BBIUKUCICHUSIX, HEPAI[HOHATIbHbIC TPUEMbI BBIYMCIICHUH,
peoOpa3oBaHUil U PEIICHHS 3a/1a4.

2. Apudmernyeckue omMOKH B BBIYHCICHUSIX, €CJIU ATH OIMIMOKH rpy00 HE HCKAKAIOT

PeaTbHOCTh MOIYYEHHOTO Pe3yJbTaTa.

OTtaenpHBIE MOTPEIIHOCTH B (DOPMYIHPOBKE BOIPOCA UITU OTBETA.

HeOpesxHoe BBINOIHEHHE 3aITUCe, YepTexKel, CXeM, rpaduKoB.

Opdorpaduueckre U MyHKTyallHOHHBIE OIIUOKU
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9. Yueono — memoouueckuii Komniaexkm

1. Ilepoimikun A.B., I'yrtHuk E.M. ®usuka. 8 kiacc. — M.: [Ipoda, 2011

2. Jlyxamuk B.W. CoopHuk 3amau no ¢usuke. 7-9 xknaccel. — M.; [Ipocsemenue, 2007

3. IlpumepHble mporpaMmbl Mo ydeOHbIM mpeameram. ®dusuka. 7 — 9 Kiaccel: MpoekT. — M.:
[Ipocsemienue, 2011

4. BonkoB B.A. YHHBepcanbHBIEC TOYPOYHBIE pa3pabOTKH 10 Gu3nKe: 8 Kiacc. — 3 —¢ u3J.. mepepador.
u gon. — M.: BAKO, 2012

5. I'pomueBa O.1. KoHTposbHBIE U caMOCTOATENbHBIE padOTHI 10 PU3MKe 8 Kiacc: K yueOHuKy A.B.
Ilepsimkuna. ®usuka. 8knacc. —M.: M3narenscrBo «9k3amen» 2013.

Cooepoicanue mamepuana KoOMNIeKmMa NOIHOCMbIO —coomeemcmeyem Ilpumepnoii
npozpamme no @usuxe OCHOBHO20 00We20 0bpazosanus, 00A3aMeNbHOMY MUHUMYMY COOEPHCAHUSL.

Komnnexm pexomenoosan Munucmepcmeom obpazosanusi P®

Koumponvro — uzmepumenvuvie mamepuanvl, HANpAasieHHble HA USYHEHUE YDOBHSL:

e 3Hanuii ocHOB (U3MKH (MOHOJOIMYECKHH OTBET, JKCIIpecCc — ONpoc, (HPOHTAIBHBIA OMpoC,
TECTOBBIA OMNpPOC, HANWCaHWE M 3allMTa COOOIIEHHS MO 33JaHHOW TeMe, OOBSICHEHUE
HKCIIEPUMEHTA)

e [IpnodpeTeHHBIX HABBIKOB CaMOCTOSITEIBHON U NPAKTUYECKOW AEATEIBHOCTU ydaluxcs (B
XO/I€ BBIMIOJHEHUS JTAOOPAaTOPHBIX padoT U peIeH s 3a/1a4)

e Pa3zBUTBIX CBOMCTB JIMYHOCTH: TBOPYECKUX CIIOCOOHOCTEH, MHTEpeca K M3y4EHHIO (DU3HKH,
CaMOCTOSITENIbHOCTH, KOMMYHUKAaTUBHOCTH, KDUTUYHOCTH, Pe(ICKCHH.



Hcnonvzyemvie mexnuueckue cpeocmea
e IlepcoHanbHBII KOMIIBIOTED
e  MynbTUMEAUNHBIN TPOEKTOP

Hcnonvzyemvle mexmnonozuu: 310poBbecOCpeXEHUs, MPOOIEMHOr0 OOy4YeHMs, Ielaroruka
COTPY/ZIHUYECTBA, PAa3BUTHUSl HCCIEIOBATEIbCKUX HABBIKOB, IU(PQPEPEHIIMPOBAHHOTO IOAX0Ja B
00y4eHHMHU Pa3BUTHUS TBOPUECKUX CIIOCOOHOCTEH

Oobpazosamenvusle Oucku

Y4eOHbIe IEeMOHCTPAIMH TT0 BCEMY KypCy (DM3UKH OCHOBHOM IIIKOJIBI ¢ IOAPOOHBIMU
kommenTapusmMu. DVD nuck.6 UML Apcenan oOpazoBanus, 2012

Ipesenmayuu, co30anHble YIUTEIEM U IETHMH B TIpOIecce 00pa30BaTeIbHOTO MpoIiecca Mo KaKIoh
M3y4aeMou Teme

Komnnexm gpusuueckoeo I'MA obopyoosarnus ons nposedenus rabopamoprvix pabom. Tabauyvl




