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IHHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢pu3MKe Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsI COCTABJICHAa HAa OCHOBE
MOJIOKEHHUI U TpeOOBaHUH K pe3ylibTaTaM OCBOCHHsI Ha 6a30BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHOM
nporpammel, ipeacraBieHHbIX B DI'OC 000, a Takke ¢ yaérom QenepalbHON paboyeii mporpaMmbl
Bocnutanus u Konueniuu npenogaBanus yueoHoro npeamera «dusnkay.

Copneprkanue mporpamMMsl 1o (pU3MKe HAPaBIeHO HAa (POPMUPOBAHHUE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH O0YYaIOUINXCSl M OPTraHNU3aLUI0 U3ydeHHs (PU3HUKU Ha JesITeTbHOCTHON OCHOBE. B mporpamme
10 (PM3KKE YUYUTHIBAIOTCS BOZMOKHOCTH y4eOHOTO npeamera B peannzanuu TpedoBanuit @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAlpeMETHBIM pe3ysibTaTaM 00yUeHHMs], @ TAKKE MEXIPEAMETHBIE CBSI3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIEr0 00pa3oBaHusl.

[Tporpamma no (puszmMKe ycTaHaBIMBAET pacHpesiesieHne yueOHOro MaTepuania 1o rojaam o0ydeHus
(mo xnaccam), mpejuiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUEHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHA IPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00y4aromuxcsl.

[Tporpamma no ¢usmke pa3padoraHa C LIEIbI0 OKA3aHUS METOINYECKOM TOMOIIY YUUTEIIO B
co3/1aHuU pabouell mpOrpaMMsl MO0 Y4eOHOMY MIPEIMETY.

®u3rKa ABISETCS CUCTEMOOOPa3yIOIIUM Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MTOCKOJIbKY (PU3HUYECKHE 3aKOHBI JIS)KAT B OCHOBE TIPOIIECCOB U SBJICHUH, N3y9aeMbIX XUMHUEH, ONOJIOTHEH,
acTpOHOMHEH M PU3NYIECKOi reorpadueii, BHOCHT BKJIa]] B €CTECTBEHHO-HAYUHYIO KAPTHHY MHUPA,
MpeA0CTaBIACT Hauboee ICHbIe 00pa3Ilbl MPUMEHEHUS HAYYHOTO METO/Ia TT03HAHUS, TO €CTh CIIoco0a
MOJyYEHUSI JOCTOBEPHBIX 3HAHUI O MUDE.

Opna U3 raaBHBIX 33734 GU3NYECKOT0 00pa30BaHUs B CTPYKType 00111ero o0pa3oBaHus COCTOUT B
(GbopMUPOBaHUU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH M MHTEpeca K HayKe Y 00yUaromuxcsl.

Nzyuenue ¢pusuku Ha 0a30BOM ypOBHE MPEIoaraeT OBlaJeHHE CASAYIOIUMI KOMIIETEHTHOCTSAMU,
XapaKkTePHU3YIOIUMHU €CTECTBEHHO-HAYYHYIO0 TPAMOTHOCTb:

HAay4YHO 00BACHATH SABJICHUA,
OIICHUBATH U TIOHUMATh 0COOEHHOCTH HAaYy4YHOT'O UCCJICAOBAHUAA;

HHTCPIPETUPOBATH JaHHBIC u HCIIOJIB30BaTh HAay4YHBIC J0Ka3aTcJIbCTBa

JJISL TIOJTYYCHUS BBIBOOBY).

[enu nzydyenust pu3uKu HA YPOBHE OCHOBHOTO 00I1IeT0 00pazoBaHus onpezaeneHsl B Konuenuu
npenoaaBaHus yueoHoro npeamera «dusnka» B 00pa3zoBaTeIbHBIX Opranu3amusax Poccuiickoit
denepanun, peaTu3yrONNX OCHOBHEIC 0011e00pa30oBaTelIbHbIC POTPAMMEBI, YTBEPKIEHHOU PEIICHUEM
Komnnernn Munuctepersa npocseriennst Poccuiickoit @enepanuu (mpotokon ot 3 aexadps 2019 r.

No TTK-4BH).

Llenu u3ydyenus pu3nku: npruoOpeTeHne HHTepeca U CTPEMIICHHS 00YUJaIOIINXCS K HAyYHOMY
W3YYEHUIO

MIPUPO/IBI, PA3BUTHE UX WHTEIUIEKTYabHBIX U TBOPUYECKHX CIIOCOOHOCTEH; pa3BUTHE MPEICTABICHHIA O
HAay4YHOM METO/IC MMO3HaHUsS U (HOPMHUPOBAHNE

MCCIIEI0BATEILCKOTO OTHOIIEHHS K OKPY/KAIOLIUM SIBICHHUSIM; (POPMUPOBAHHE HAYYHOTO MUPOBO33PEHUS
KaK pe3yJibTaTa U3yuyeHusi OCHOB



CTpOCHHS MaTepuH U (pyHAaMEHTATHHBIX 3aKOHOB (pU3UKHK; (HOPMUPOBAHKE MIPEIICTABICHHA O POJIU
(GU3UKHU 711 pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH; pa3BUTHUE MPEACTABICHUH O
BO3MOJKHBIX cepax Oymaymiei mpodecCHoOHATBHOM eATeTbHOCTH, CBA3aHHON ¢ (DU3UKOM, TOATOTOBKA K
JabHEeHIeMy O0y4YEeHHUIO B 3TOM HaIPaBIICHHU.

JlocTroKkeHHe ATHX IIeJIei TPOrpaMMBI 10 PU3UKE Ha YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHuUs
o0ecrieunBaeTCsl peleHueM CISAYIOIMUX 3a1au:

nproOpeTeHNe 3HAHUH O TMCKPETHOM CTPOCHUU BEILIECTBA, O MEXaHUYECKHUX,

TEIUIOBBIX, IEKTPHUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHHUSX; IPUOOPETCHUE YMEHHI OTMCHIBATD U

OOBIACHATH (PU3UYECKHUE SIBIICHUS

C UCIIOJIb30BAHUEM ITOJTYUCHHBIX 3HaHHI>i; OCBOCHHE METOJ0OB PCIICHUA HpOCTGfII.HHX paC‘léTHBIX 3a1a4 C
HCIIOJIB30BaHHUECM

(bu3nuecKux MojeNel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3aj1ay; pa3BUTHE YMEHUI HAOII01aTh
MIPUPO/IHBIC SIBJICHUS U BBIINOIHSTH OMBITHI, 1a00paTOpHbIE paOOTHI U SKCIIEPUMEHTAIbHbBIE HCCIIEI0BAHUS
C MCTIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB; OCBOCHUE TPUEMOB PabOTHI ¢ HH(pOpMalHel GU3nIEecCKOro
COJIepKaHusl, BKITIOYasi HHPOPMAITIO O COBPEMEHHBIX JOCTHKCHHUSIX (DU3UKH, aHATH3 ¥ KPUTHICCKOE
OIICHWBaHHE WH(POPMAITUH; 3HAKOMCTBO O cepaMu Ppo(heCCHOHATTLHOM e TSIIEHOCTH, CBI3aHHBIMU

¢ (U3UKOH, U COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAaHHBIMHU Ha JIOCTHXKEHUSX (PU3UUECKON HAYKH.

Ha u3ydenune ¢pusuku (0a30BbIid ypOBEHB) Ha YPOBHE OCHOBHOT'O 00IIEro 00pa30BaHMs OTBOIUTCS
238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B Heziento), B 8 kinacce — 68 yacoB (2 yaca B Hezieln0), B 9 kiacce
— 102 4aca (3 yaca B HEJIEINIO).

[Ipennaraemsiii B mporpaMMme 1o Gu3uKe nepedeHs J1ab0opaTOPHBIX padoT U OMBITOB HOCUT
PEKOMEHIaTEIbHBIA XapaKTep, YIUTENb AeJaeT BEIOOp MPOBEASHHS Ja00paTOPHBIX padOT H OIBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEN 00Yy4aroInXCsl, CIIUCKa SKCIIEPUMEHTANIBHBIX 3aJJaHUM,
IpeJUlaraéMblX B paMKaxX OCHOBHOI'O T'OCY/IapCTBEHHOT'0 SK3aMeHa o (pu3mke.

COJAEPKAHUE OBYYEHUA

8 KJIACC
Pa3gea 6. TemioBblie ABJI€eHUSA
OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TeOpUH CTPOEHUS BeliecTBa. Macca u pa3Mepsl

aTOMOB M MOJI€KYJl. ONbITHL, TOJTBEP:KIAIOLINE OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM
TEOPUH.

Mopnenu TBEpIOTO, KHUAKOTO U Ta3000pa3HOro cOCTOsIHUM BenlecTBa. Kpucramiueckue u aMmoppHbie
tena. OObsICHEHHE CBOMCTB ra3oB, )KUJIKOCTEH U TBEPIBIX T€ Ha OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUECKOH Teopun. CMauynBaHue U KalWUISIPHbIE sIBICHUA. TemioBoe pacuiupeHye u
coKaTue.

Temnepatypa. CBsi3b TEMIIEPATYPbI CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS YacTULl. BHyTpeHH s
sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH HEPruy: TeIUlonepeaaya i COBEpIIeHHEe  PabOTHI.

Bunel Teronepenaun: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3IYyYECHHUE.

KonndecTBo TemioTsl. Y aenbHas TEMIOEMKOCTD BellecTBa. TemIo00MeH 1 TEIIOBOE PaBHOBECHE.
VYpaBHeHue TermioBoro 6ananca. [InaBnenue u oTBepeBaHle KPUCTANTIMYECKUX BELIECTB. Y IebHas
terutoTa muasnieHus. [lapooOpa3zoBanne u konneHncanus. Mcmapenue. Kunenue. Y nenpHas temnora
napooOpazoBaHMUsL.



3aBUCHMOCTB TEMITEPATyPhl KATIEHHUS OT aTMOC(HEPHOTO JTaBJICHHS.
Brnaxxnocts Bo3ayxa.

OHeprus TOIIMBA. Y IeJbHAs TEIIOTa CrOPaHMSL.
[Tpuniuns! padoTs! TeroBbix apurareinei KI1/1 rerioBoro apurarens. TemioBsle 1BUTATENN U
3aIUTa OKPYKAIOLEN CPEbl.

3aKkoH COXpPAaHCHUS U NIPCBPALICHUS SHCPIr'UK B TCIUIOBLIX MPOLCCCax.

JdeMoHcTpanuu

HabGnronenne OpoyHOBCKOTO JABHIKCHUSI.
Hab6mronenue nuddy3un.
HaGoieHune IBJICHUI CMauyMBaHUS M KAIMJUIIPHBIX SBJICHUI.

Haburoenue TemnoBoro paciupeHus Ted.
V3MmeHeHre AaBlieHus ra3a Mpu U3MEHEHUN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3MepeHus TeMiepaTypsl.

Buae! Tenonepenaun.

OxnaxkJIeHre Mpu COBEPIIEHNUU PabOTHI.

HarpeBanue npu coBepiieHr# padOThl BHEUTHUMH CHUJIAMH.
CpaBHeHHE TEIIOEMKOCTEN Pa3IMYHBIX BELLECTB.
Hab6mronenue kuneHusl.

HabGmronenre mocTosTHCTBA TEMIIEPATYPHI TIPU TUTABICHUH.

Mogenu TeI1oBEIX ABUTATEIIEH.

JlabopaTopHbie padoThl U ONBITHI

OmnbITHI 11O O6H&py>KeHI/IIO JEHUCTBUS CUI MOJICKYJIAPHOI'O MIPUTAKCHU.

OnBITHI IO BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TEJ.

OHpeI[CJ'ICHI/IC JAaBJICHUS BO3yXa B OajtoHe mmpuna.
OHLITBI, JAEMOHCTPUPYIOIINME 3aBUCUMOCTDE JaBJICHHUA BO3/yXa OT €T0 00BEMa u Harp€BaHus UJIN
OXJIAXKJICHHA.

[TpoBepka runoTe3bl TMHEHHONW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIepaTyphbl.

Habmionenne n3mMeHeHus: BHyTpEeHHEH SHepruu Tena B pe3ysbTare Tersionepeaadu 1 padoThl
BHEIIHUX CHUII.

HccnenoBanue sBiieHUs TEIIOOOMEHA MPU CMEIINBAHUN XOJIOJHON U TOpsiueii BOJIBI.



Onpez[eneHHe KOJIMYCCTBA TCIJIOTHI, ITOJIYYCHHOI'O BOI[OI>'I npu TEIII000MEHE C HarpeTbiM
MCTAJUIMYCCKUM LMUIUHIPOM.

Ornpenenenne yaelIbHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue nporiecca uCrapeHusl.

OnpeneneHre OTHOCUTEIBHON BIaXKHOCTU Bo3ayXxa. OnpenesieHue yneabHOu
TEIUIOTHI IIJIABJIEHUS JIbA.

Pazjnen 7. DaekTpuyeckne u MATHUTHBIE SIBJICHUS

OnekTpusanus Tei. [IBa pona anexkTpudeckux 3apsaaoB. B3anmoaeicTBre 3apspkeHHBIX Tl 3aKOH
KyJIOHa (3aBI/ICI/IMOCTB CHJIBI BSaHMOﬂeﬁCTBHH 3apSAKCHHBIX TCJI OT BEJIMYMHBI 3apA10B U paCCTOAHUSA
MEXy TeJIaMu).

Dnektpuueckoe noje. Hampspk€HHOCTH aneKkTpruueckoro nojis. [IpuHiun cyneprno3uuuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu 3neKTpruuecKux 3apsioB. DJIEMEHTapHbIN dJIEeKTpudecKkuil 3apsa. CTpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3AKOH COXPAHEHUSI AIIEKTPUYECKOTO 3apsia.

DNEKTPUYECKUH TOK. Y CJIOBHSI CYILIECTBOBAHUS DJIEKTPUUECKOro TOKa. FICTOUHHUKH TOCTOSHHOTO
TOKa. JIefiCTBUS JIEKTPUYECKOrO TOKA (TEIJI0BOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKHUM TOK B
KHUJKOCTAX U razax.

Onexkrpuueckas nemnb. Cuia Toka. JeKTpudeckoe HanpspkeHne. ConpoTUBIIEHNE IIPOBOIHUKA.
VY aenpHOE conpoTUBIICHKE BenlecTBa. 3akoH OMa i yyacTka nenu. [locnenoBarenbHoe U napajuiebHOE
COEIUHEHHE ITPOBOJHUKOB.

PaboTa 1 MOIIHOCTb 3/IEKTpHUUECKOro Toka. 3akoH J[xoyns—Jlenua. DinekTpuueckue Lenu u
NOTPeOUTENHN IICKTPUIECKOH SHeprun B ObITY. KOpoTKO€E 3aMbIKaHMe.

[ToctossHHBIE MarHUTHI. B3anMoielicTBHE TOCTOSTHHBIX MarHUTOB. MarauTHoe mnosie. MaruutHoe
rmoJie 3eMJIM M €0 3HaueHue ISl )ku3Hu Ha 3emiie. OnbIT DpcTeaa.

MarsnuTHO€ 1noJje 3JIEKTPUYECKOro Toka. [I[puMeHeHne 371eKTpOMarauToB B TEXHUKE. [leficTBre
MarHMTHOT'O OJISl Ha IPOBOJHUK C TOKOM. DJIEKTPOIBUIaTENb TOCTOSHHOTO TOKA. Hcnone3oBanne
AJIEKTPOJBUraTENEH B TEXHUUYECKNX YCTPONCTBaX M Ha TPaHCIOPTE.

Omnbrtel @apazes. SIBnenue snekTpoMarnuTHON UHAYKIUU. [IpaBuno Jlenna. DnexkTporenepaTop.
CriocoOb!I OTYYSHUS DJIEKTPUIECKON SHEPTHH. DIEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTHH.

JdemoHcTpanuu

DnexTpu3anus Tell.

JIBa posa aNeKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3aPSHKEHHBIX TEl.
YCTpoiCTBO U IEHCTBHE 3IEKTPOCKOTIA.

DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B.

ITpOBOAHMKY U TUDIIEKTPUKH.

MO)IeJ'II/IPOBaHI/Ie CHJIOBBIX JIMHHI SJICKTPHUYCCKOTO ITOJIA.



M cTOYHHKH TOCTOSTHHOTO TOKA.

JleicTBUA 2JIEKTPUUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

N3Mepenne 351eKTpuYecKoro HarpsKeHUsT BOJIBTMETPOM.
Peoctat u Mara3uH COpOTUBIICHUMN.

BsanmogelicTBre MMOCTOSSHHBIX MAarHUTOB.

MopenupoBaHrue HEBO3MOKHOCTHU PA3/ICICHUS TIOJIIOCOB MarHUTA.
MogenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MaruutHoe moJie Toka. IJEeKTPOMAarHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUU.
OmnbiThl Dapajes.

3aBHCHMOCTD HaIrpaBJICHHUA HHAYKIIUOHHOT'O TOKa OT yCHOBI/Iﬁ €0 BOBHMKHOBCHUA.
QHCKTpOFeHCpaTOp INOCTOAHHOI'O TOKA.

JlaGopaTopHbie padoThl U ONBITHI

OnbIThI 1O HAOMIOEHUIO SJIEKTPU3ALUU TNl MHAYKLIUEH U PU COTPUKOCHOBEHUHU.
HccnenoBanue qeHCTBUS JIEKTPUUECKOTO MOJIS HA IPOBOJIHUKH U JUDJIEKTPUKU.
CO6opxka u mpoBepka paboThl NEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

M3MepeHue U peryJIMpoOBaHUE CUIIBI TOKA.

W3mepeHue U peryinpoBaHue HapsHKEHNUS.

HccnenoBaHue 3aBUCUMOCTH CHJTBI TOKA, HYIIETO Yepe3 PE3UCTOP, OT CONMPOTHBIICHUS PE3UCTOPA U
HaMPSOKEHUS Ha PE3UCTOPE.

OHBITLI, ACMOHCTPUPYIOHINUEC 3aBUCUMOCTD 3JICKTPUUCCKOTI'O COIMMPOTUBJICHUS ITPOBOJHHUKA OT €TI0
AJIWHBI, IUTOMAAW TOIIEPEYHOT0 CCHCHNA U MaTCpHrajia.

IIpoBepka npaBuiia CI0KEHUS HAIPSHKEHUH TIPH MTOCIIEI0BATEIbHOM COEIMHEHUH ABYX PE3UCTOPOB.

HpOBepKa ImpaBuJjia JJIs1 CUJIbI TOKA ITPU MapaJUICIIbHOM COCIUHCHUU PE3UCTOPOB.



Omnpenenenne pabOThI ATEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHre MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIJECISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JTaMIOYKY, OT HANpsDKCHUS Ha HEH.
Omnpenenenne KIIJ[ narpeBaTens.

I/ICCJ'Ie,I[OBaHI/Ie MAarHuTHOI O BSaHMOHeﬁCTBHH IIOCTOAHHBIX MAarHuTOB.
I/I3yquHe MAarauTHOIO ITOJIAA MOCTOAHHBIX MAarHUTOB ITPU UX O6’beI[I/IHeHI/II/I " pa3aCJICHUN.

WccnenoBanue 1eMCTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD CHJIBL B3aHMOI[eI>'ICTBI/I$I KaTyllKu € TOKOM U Marnura OT
CWJIbI TOKA U HAITPAaBJICHUA TOKA B KaTYIIKEC.

W3yueHue nelcTBUS MAarHUTHOTO I10JI Ha TPOBOJIHUK C TOKOM.
KonctpyupoBanue u u3ydeHne padoThI JJIEKTPOABUTATEIS.

N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.
OnBITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JE€KTPOMArHUTHOM MHIAYKIUU: UCCIEA0BAHUE U3MEHEHH
3HAUYEHMs U HAMPABJICHUS UHIYKLIIMOHHOIO TOKA.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

I/I3y‘IeHI/IC (1)H3HKI/I Ha YPOBHC OCHOBHOI'O 0611_[61"0 06paSOBaHI/I${ HaIlpaBJICHO Ha HOCTHUIXCHHEC
JIMYHOCTHBIX, METAIIPCAMCTHLIX U IIPECAMCTHBIX O6pa30BaTeJ'IbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pe3ynbrate u3ydeHus GU3MKU Ha ypOBHE OCHOBHOI'O 00IIlero o0pa3oBaHMs y 00y4aroIerocs
OyayT cOPMHUPOBAHBI CIICTYIOIINE IUIHOCTHBIC PE3YNIBTATHI B 4aCTH: 1) MATPHOTHYECKOTO
BOCIIUTAHUSA:

MMPOABJICHUC HHTCPECA K HICTOPUH U COBPEMCHHOMY COCTOSIHUIO pOCCHﬁCKOfI

(u3nyecKoil HayKu; IEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) IPaKAAHCKOI0 U 1yXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUS

TOTOBHOCTH K dKTUBHOMY Y4aCTHIO B 06CY)KI[CHI/II/I O6H.ICCTBCHHO-3H8.‘-II/IMLIX

1 OTUYCCKUX HpO6JICM, CBA3aHHLIX C MMPAKTUYCCKUM ITPUMCHCHUCM JIOCTHKEHHI (I)I/I3I/IKI/I; OCO3HAaHUC

BAXXHOCTHU MOPAJIBbHO-3THYCCKUX IIPUHIOUIIOB B ICATCIbHOCTH y‘IéHOFO; 3) ICTETHYICCKOTO BOCIIMTAHUA:
BOCIIPHUATUC 3CTCTUUCCKUX KAUYCCTB (pH?»H‘lCCKOfI HAyKH: eé TapMOHHUYHOT'O

MMOCTPOCHUsA, CTPOroCTU, TOYHOCTH, IAKOHUIHOCTH, 4) HEHHOCTH

HAYIHOI'0 MO3HAHUA:

OCO3HAaHUEC ICHHOCTHU q)HSHqCCKOﬁ HAyKHU KaK MOIIHOT'O UHCTPYMCHTA MO3HAHUSA



MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTMH, BaXKHEHMIIIEW COCTABIAIOIIEH KYJIbTYpbl; Pa3BUTHE HAYYHOU
J110003HATENBHOCTH, MHTEpECa K UCCIIeI0BATEIbCKON

ACATCIIBHOCTH, 5) (l)OpMHpOBaHI/IH KYJbTYPHbI 310POBbA U SMOIIUOHAJTIBHOI'O GJIaFOHO.J'Iy‘lI/IH:

OCO3HaHUE [IEHHOCTH 0e30macHoro o0Opasza KHU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MUPE, BaKHOCTH IPaBUJI O€3011aCHOr0 MOBEJAECHUS Ha TPAHCIIOPTE, HA JOpOrax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUAX; CHOPMUPOBAHHOCTH HaBbIKA
peduiekcuu, MpU3HaHUE CBOETO MPaBa Ha ONMIUOKY U

TaKOI'0 )K€ MpaBa y JAPYroro 4eioBeka; 6)
TPYAOBOI0 BOCIIMTAHHUS:

aKTUBHOE y4acTHE B PEILIEHUH ITPAKTUYECKHX 33714 (B paMKax ceMbH, 00pa30BaTeIbHOI
OpraHu3al|M, TOPo/a, Kpasi) TEXHOJIOTHYECKON U COLMAIbHOM HAalPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIIe
1 QU3UYECKUX 3HAHUI; MHTEPEC K MPAKTHUECKOMY M3YYCHHUIO TPOeCcCcri, CBI3aHHBIX C (PU3UKOH;

7) IKOJIOTHYECKOTO BOCTIHTAHUS:
OpHUEHTAIUs Ha IPUMEHEeHNEe (PU3UUECKUX 3HAHUH [T pelIeHns 3a1a4d B 00JIaCTH

OKpY>KaroIlen cpe/ibl, IIIAaHUPOBAHUS MOCTYNKOB U OLIEHKH UX BO3MOXKHBIX MTOCIIEICTBUH [
OKpY>Karollel cpe/ibl; OCO3HAHHE II00ATIHOTO XapaKTepa HKOJIOTMUECKUX MPOOIEM U MyTeH WX pelIeHHUs,;
8) amanTanuu K M3MEHSIIOIUMCS YCJIOBHSIM COLMATBLHON M MPUPOIHOI cpebl:

HOTpe6HOCTb BO BSaHMOHGﬁCTBHH IIpX BBIITOJIHCHHUH HCCIICIOBaHUN U IIPOCKTOB

(bu3nvecKoil HarPaBICHHOCTH, OTKPBHITOCT ONBITY U 3HAHUSAM JPYIHX; TOBBIIICHHE YPOBHS CBOCH
KOMITIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO NeSITeIbHOCTD; MOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX
3HaHUH, B TOM 4ncie GopMyIHpoBaTh UIEH,

TIOHSTHSA, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBJICHUAX; OCO3HAHUE AEPUIIUTOB COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEN B 00J1acTH

(U3MKY; MIIAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (PU3MUECKUX 3HAHUI; CTpeMIIeHNE
aHaAJIM3UPOBATh U BBISABIIATH B3aUMOCBS3H IPUPObI, 00IIeCTBA U

O9KOHOMUMKH, B TOM YHCJIC C UCIIOJIb30BaAHHEM q)HBH‘IeCKI/IX 3HaHPIfI; OLICHKA CBOMX JCHCTBHUM C y‘léTOM
BJIMAHUSA Ha OKPYKAIOIYI0 CPEAY, BOBMOKHBIX

r100aIbHBIX MMOCJIE/ICTBUH.

METAINIPEIJMETHBIE PE3YJIbTATBI

B pesynbrare ocBO€HUs MPOrpaMMBI 1o (PU3HMKE Ha YpOBHE OCHOBHOTO OOIIEro 00pa30BaHUs y
oOyyarorerocst 0yyT copMHUpPOBaHbI METANPEAMETHBIE PE3YIbTAThI, BKIIOYAIOIIUE T03HABATEIbHBIE
YHHUBEpCcaJbHbIe yueOHbIE 1eWCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE YdeOHbIe NeHCTBUS,
pEryNIATUBHbIE YHUBEPCAIbHbBIE YUeOHbIE JEHCTBUS.

ITo3HaBaTe/IbHbIEC YHHBepPCcaJbHbIE y4eOHble aeiicTBus ba3oBble jiornueckue A1eicTBUA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN 0OBbEKTOB (SIBJICHMI); yCTaHABINBATH
CYIIIECTBEHHBIN MPU3HAK KJIacCU(PUKaIUUA, OCHOBAHUS



111 000OIIEHUS U CPAaBHEHUS; BBISIBIISTH 3aKOHOMEPHOCTHU M IPOTHBOPEUUS B pacCCMaTPUBAEMBbIX (paKTax,
JIAHHBIX

1 HaOJIOICHUSIX, OTHOCSIINXCS K (PU3UYECKUM SIBJICHUSM; BBISBIISATH PHUYNHHO-CIICACTBEHHBIE CBSI3HU MPH
M3y4eHUH (PU3MYECKUX SBICHUI U IPOIIECCOB, J€NaTh BHIBOIBI C UCIIOIB30BAHUEM JICAYKTUBHBIX
MHIyKTUBHBIX YMO3AKIIOUEHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITHMUYMH;
CaMOCTOSTENILHO BBIONPATH CII0CcO0 perieHns yueOHo# hu3ndeckol 3a1aun (CpaBHEHNE HECKOIBKIX
BapUaHTOB PEUICHUs, BEIOOP HanOoJIee MOAXOAAIIETO C yYETOM CaMOCTOATEIFHO BBIACICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarejabcKue AeicTBUA .

UCIIOJIB30BAaTh BOIIPOCHI KAK MCCIIEI0BATEIbCKUI MHCTPYMEHT ITIO3HAHUS; IIPOBOIAUTH 110
CaMOCTOATENIBHO COCTABIICHHOMY IUIaHY OIBIT, HECIIOKHBIN

(bu3nUIeCcKnuil HKCIIEPUMEHT, HeOOIBIIOE UCCIeI0BaHne (PU3NIECKOTO SIBIICHUS; OLICHUBAThH HA
HIPUMEHUMOCTb U I0OCTOBEPHOCTh MH(DOPMAILHUIO, TOJYYECHHYIO B X0/1€

WCCIICIOBAHMSI MJIH SKCIIEPUMEHTA; CAMOCTOSATENILHO (DOpMyITHpOBaTh 0000IICHNS U BBIBOJIBI 10
pe3yibTaTtam

MPOBEACHHOTO HAOJIOICHUSI, OTIBITA, UCCIEAOBAHUS; TPOTHO3UPOBATH BOZMOXKHOE JIajbHEUIIIeE PAa3BUTHE
(1)I/ISI/I‘-I€CKI/IX mponeccoB, a TakKKC BbIABUTATH ITPCAIIOJIOKCHUA 06 HX PAa3BUTHHU B HOBBIX YCJIOBHUAX U
koHTekcTax. Padora ¢ undopmanmueii:

MIPUMEHSTH Pa3JIMYHbIC METOJIbI, HHCTPYMEHTBI U 3aIIPOCHI ITPH IIOUCKE
1 oTOOpe MH(POPMAITUH HITU TAHHBIX C YIETOM MPEUIONKCHHON y4eOHON (hU3MUYECKON 3a/1a4W;

AHAaJIN3UPOBATD, CUCTCMATU3UPOBATb n HHTCPIIPETUPOBATDH I/IH(I)OpMaLII/IIO

Pa3IMYHbIX BUJOB U (DOPM MpeACTaBIEHUS; CAMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (hopmy
IpeICTaBiIeHNs] HHPOpPMALMK U WILTIOCTPUPOBATh peIIaeMble 3a/1a4i HECIOKHBIMH CXeMaMH,
auarpamMMmaMM, HHOM rpadukoil 1 uX KOMOMHAIMSIMH.

KomMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eliCTBUS:

B X0/1€ 00CYX/IeHUs yueOHOIro MaTepHasa, pe3yibTaToB Ja00paTOPHBIX PabOT U MPOEKTOB 33/1aBATh
BOIIPOCHI I10 CYIIECTBY 00CYK/Ia€MOM TeMBI U BBICKA3bIBaTh HJEHU, HALlEJIEHHbIC HA PELIeHNE 3aa4l U
nojjepkaHue 0JaroKeaaTeIbHOCTH OOIIEHHS; COMTOCTABIISATh CBOU CY)KJIEHUS C CYKJIEHUSMU APYTUX
YYaCTHUKOB JIMAJIOra,

O6Hapy)KI/IBaTB pas3iiniuc U CXO0ACTBO HOSHHHﬁ; BBIpaXXaTb CBOXO TOYKY 3PpCHUS B YCTHBIX U ITMCbMCHHBIX
TEKCTax, Hy6J'H/ILIHO MPEACTABJIATE PE3YJIbTAThI BHIITOJHEHHOT'O (i)I/ISI/ILIeCKOFO OIIbITa (BKCHepI/IMeHTa,
HUCCICIO0BaHUsI, HpOCKTa).

MOHUMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U MHANBUAYAIbHON pabOThI

IIpUu pCHICHUA KOHKpCTHOf/'I (pH3quCKOﬁ HpO6JICMBI; IMPUHHUMATDL LCIIN COBMECTHOM ACATCIIBHOCTH,
OpraHnu30BbIBATH JIENCTBUA 1O €€ TOCTHXKEHHMIO: pacnpeacisaTb poJid, OGCy)KI[aTL MponecCChbl U pC3yJIbTAThL
COBMECTHOM pa6OTBI, O606H.[8.TB MHCHUS HCCKOJIbBKUX HIOHCﬁ; BBITIOJIHATH CBOIO 4aCThb paGOTLI, JO0CTHUTrasa
KauCCTBCHHOI'O pE3yJibTaTa 110 CBOECMY



HaIIPaBJICHUIO U KOOPAVHUPYS CBOU ACUCTBUSA C APYTMMH YICHAMU KOMAH/bI; OLICHUBATh Ka4€CTBO CBOEIO
BKJIa/1a B OOIIUI MPOIYKT MO KPUTEPHSIM,

CaMOCTOATCIIbHO C(bOpMyanOBaHHI)IM Y4aCTHHKaMU BSaHMOHeﬁCTBHH.

PerHﬂTHBHbIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA CaMoopraHmaunﬂ:
BBIABJIATH HpO6J'IeMBI B ) KM3HCHHBIX U y‘IC6HBIX CUTyaluiax, Tpe6YIOH_[I/IX

U1 peleHus (U3NYecKUX 3HaAHUI; OPUEHTUPOBATHCA B PA3IMUHBIX OJIX0aX MPUHITUS PELICHUMA
(MHAMBUAYATIBHOE,

MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PEICHUH IPYIIIOii); CAMOCTOSTENIEHO COCTABIISATH aJTOPUTM
peuieHus GU3NYECKOi 3aauu WIN [UIaHA UCCIIEIOBAHUS C YUETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MpeAaracMble BApUAHTHI PEIICHHI; enaTh BEIOOp U Opath
OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJIb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JAaBaThb aICKBATHYIO OLCHKY CUTyalluu W NpCJiarath jiaH eé N3MCHCHMUA, O0BACHATH IMPUYUHBI
JOCTHIXXCHUA (He,I[OCTI/I)KeHI/IH) PE3YyJIbTATOB ACATCIBHOCTH,

JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY; BHOCUTh KOPPEKTUBHI B I€ATEIBHOCTH (B TOM YHCJIE B X0/
BBITTOJIHEHUS (PU3MUECKOTO UCCIIETOBAHMS WIIH ITPOCKTA) HA OCHOBE HOBBIX O0OCTOSITEIHCTB, M3MEHHUBIIUXCS
CUTYyallli, YCTAHOBJIEHHBIX OMNOOK, BOSHUKIIUX TPYIHOCTEH; OIIEHNMBATh COOTBETCTBHE PE3y/IbTaTa IIEJIN
U yCIIOBHSIM.

CTaBUTh ce0s1 HA MECTO JIPYroro 4eJI0BeKa B X0JI€ CIIopa WU AUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro. Npu3HaBaTh CBOE MPaBO HA OLINOKY
IpY peLIeHnU PU3NYECKUX 3ajau U

B YTBECPIKACHHUAX HAa HAYYHBIC TCMbI U TAKOC KC MpPaBO APYTroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy o0ydenus B 8 kiacce npeMeTHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHI:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHHE aTOMOB U MOJIEKYII,
arperatHble COCTOSIHUSA BEIIECTBa, KPUCTAITHYECKHE U aMOp(HbIE TeJla, HACHIIIEHHBIM U HEHACHIIIICHHBII
nap, BIQXKHOCTb BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSSI SHEPTUsl, TEIJIOBOM JIBUTaTENb, SJIEMEHTAPHBII
ANEKTPUUECKUH 3apsl, SIEKTPUUECKOE T0JIE, TPOBOJIHUKHU U AUDIIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUUECKUI
TOK, MAarHUTHOE TI0JIE; Pa3INyaTh SIBJICHUA (TETIOBOE PACIIUPEHUE U CKaThe, TeIIonepeaaya, TerIoBoe
paBHOBECHE, CMauYMBaHNE, KAaTWJUIIPHBIE SIBJICHUS, UCTIAPEHUE, KOHACHCAIHS, TUTABJICHUE, KPUCTAITH3 AU
(oTBepaeBaHme), KUTMIEHUE, TETUIONEpeiada (TETUIONPOBOIHOCTh, KOHBEKITUS, U3ITyUYCHUE), DIICKTPHU3AIUS
TeJ, B3aMMO/JICHCTBHE 3apsII0B, IEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKaHWE, B3aMMOICHCTBIE
MarHuTOB, JICMCTBHE MAarHUTHOTO MOJISl HA IPOBOJTHUK C TOKOM, DJICKTPOMArHUTHAs WHIYKITHS) TIO
OIMMMCAHUIO UX XapPaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PHU3UIECKOe
SIBIICHUE; PACIIO3HABATH MPOSBICHUE U3YYCHHBIX (PH3UUECKHUX SBICHUI B OKPYKAIOIIEM

MUpE, B TOM YHuclie (PU3HUeCKUe IBICHUS B PUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KATWIUISIPHBIC SIBICHUS
B MIPUPO/Ie, KPUCTAIUIBI B IPpUpPO/Ie, u3nydeHrne CoHIla, 3aMep3anue BoI0EMOB, MOPCKUE OpHU3HI,
oOpa3oBaHHe pOCHI, TyMaHa, HHEs, CHETa, DICKTPUUECKHUE SIBICHUS B aTMOC(hepe, JJIeKTPHUIECTBO KUBBIX
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OpPraHU3MOB, MarHUTHOE T10JI€ 3eMJIH, Apei MOIIOCOB, POJIb MArHUTHOTO TOJIA JUIs )KU3HU Ha 3emIle,
MOJISIPHOE CUSTHHE, TIPU 3TOM MIEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B YUeOHYIO, BBIICIAThH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3MUECKUX SBJICHUI; OMUCHIBATh U3yUYE€HHBIEC CBOMCTBA TEN U
¢bu3nveckue sBICHUS, UCIOIb3Ys (PU3UYECKHE BETMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPTHS,
KOJIMYECTBO TEILIOTHI, yAEIbHAas TEINIOEMKOCTD BEILECTBA, yACIbHAs TEILIOTA IUIABJICHHUS, YACIIbHASL
TEIUIOTa NapooOpa3oBaHus, yAeIbHas TEIUIOTa CrOPaHUs TOIUIMBA, KOA(QGUIIMEHT MO0JIE3HOT0 JeiCcTBUsA
TEIUIOBOM MAalllMHBI, OTHOCUTEINIbHAS BIAa)KHOCTh BO3/1yXa, JIEKTPUUECKH 3aps]l, CHJIa TOKA,
JIEKTPUUECKOE HANpsKEHUE, CONPOTUBIIEHNE IPOBOAHUKA, YIEIbHOE COIPOTHBIIEHUE BELIECTBA, paboTa 1
MOIITHOCTH 3JEKTPUUECKOT0 TOKA), IPU OMUCAHUY MPABHIILHO TPAKTOBATh (PM3NYECKUNA CMBICIT
UCTOJIb3yEMbIX BEJTMUNH, 0003HAYCHUS U €IMHUIBI (PU3NYECKUX BETUYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMYMHAMHU, CTPOUTH IPaUKN U3yUSHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapakTepru30BaTh CBOMCTBA Tel, (pU3HUecKue SBICHHS U MPOLIECCHI, HCIIOIB3YsI OCHOBHBIC
I0JIOXKEHUS MOJIEKYIISIPHO-KUHETHUECKON TEOPUM CTPOEHUS BEIIECTBA, IPUHIIUII CYIIEPIO3UIIMH MOJeH (Ha
Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaaa, 3akoH OMa aiis ydacTka 1eny, 3akoH [xoyna—Jlenua,
3aKOH COXPaHEHUs SHEPruM, IpHU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €r0
MaTeMaTHYeCKOE BbIpaXKEHUE; 00BACHATH (PU3MUECKUE MTPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE
CUTYyaluH MPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BISABIATH IPUUNHHO- CJIIEICTBEHHbIE CBSA3H, CTPOUTH
o0BbsiIcCHeHUE U3 1—2 TOTMUECKUX MIaroB ¢ OMOPON Ha 1—2 M3y4YEeHHBIX CBOMCTBA (DM3UYECKUX SIBICHUH,
(bU3MYeCKUX 3aKOHOB UM

3aKOHOMEPHOCTEH; penaTtb pacu€THbIe 3aJa4l B 2—3 AEWCTBUS, UCIIOJIb3YS 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 33[]a4 3alMChIBAaTh KPATKOE yCIIOBUE,
BBIABJIATH HEAOCTATOK AAHHBIX IJId PCIHICHUA 3aa4HU, BBI6I/IpaTI) 3aKOHBI U q)OpMYJ'ILI, HGO6XO)II/IMBI€ JJIsA ee
peleHusl, TPOBOIUTH Pacy€Thl U CPaBHUBATDH MOJyYCHHOE 3HaUCHHE (PU3NIECKON BETUUNHBI C
M3BECTHBIMU JIAaHHBIMU; Pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (PU3NIECKUX
METOJIOB, UCIIOJIb3Ysl OIMCAHUE UCCIIEOBAHMSI, BBIACIATH IPOBEPSEMOE IIPEIII0JIOKEHNE, OLICHUBATD
MPaBUIBHOCTD MOPsAKA TPOBEACHUS UCCIIEI0OBaHUS, 1€7aTh BBIBObBI; IPOBOAUTE OIBITHI IO HAOIIOACHUIO
(1)I/ISI/I‘-I€CKI/IX SIBJICHUM WITH (1)H3H‘-I€CKI/IX CBOMCTB Tea (KaHI/IJ'IJ'ISIpHI)IC SABJICHUA, 3aBUCUMOCTS JaBJICHUA
BO3/lyXa OT €ro 00bEMa, TeMIEepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U HATPEBAHUS MPU U3TYUYEHUU OT
1[BETa U3JIydarolien (IOorIomaoiiei) TOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJIbI OT TEMIIEpaTyphbl
KHUIOKOCTH U ILIoIaau e€ IMOBEPXHOCTHU, DJICKTpU3ALUA TCIT U BSaHMOI[efICTBHG SJICKTPHUYCCKUX 3aps10B,
BSaHMOﬂeﬁCTBI/IC IMOCTOSAHHBIX MAarHuTOB, BU3YyaJIM3alluA MarHUTHBIX MOJIEH TTOCTOSTHHBIX MAarHuToB,
JEMCTBYSI MATHUTHOTO IOJISL HA TIPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBa
AJIEKTPOABHUraTeNs MOCTOSHHOIO TOKA): (GOPMYJINpPOBATh POBEPsIEMbIE MPEANOI0KEHUS, COOUPATh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHMs, ONUCHIBATH XOJ1 OIBITa U (POPMYJIMPOBATH BHIBOJIBL;
BBITIOJHATH NPSMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTENIBHOM BIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HAIps>KCHUA C UCITOJIb3OBAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 JaTYUKOB (i)I/ISI/I'-ICCKI/IX BCJIMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUH C yUETOM 3a/1JaHHON a0COIIOTHON MOIPENIHOCTH; IPOBOIUTH UCCIIEA0OBAHHE
3aBHCUMOCTH OJHOM (pr3HyecKoi BEIMUUHBI OT JPYron

C MCTIOJIb30BaHUEM MPSMBIX U3MEPEHU (3aBUCUMOCTh COIIPOTUBJIEHUSI IPOBOJHUKA OT €TO0 JJIUHBI,
IJIOLIA/IM MTOTIEPEYHOI0 CEUEHUS U YIEIbHOTO CONTPOTHUBIIEHUS BEIIECTBAa MPOBOAHHUKA, CUIIbI TOKA,
UYUIEro Yyepe3 MPOBOJHUK, OT HAMPSKEHUs Ha IPOBOIHUKE, HCCIIeI0BAaHUE MTOCIIEI0BATEILHOTO U
NapajuieIbHOTO COEAMHEHUH TPOBOAHUKOB): IIJIAHUPOBATh UCCIIEI0BaHUE, COOUpATh YCTAHOBKY U
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BBITIONTHATH H3MEPEHHUS, CIICTYS MPEATI0KEHHOMY TUTaHy, (GUKCHUPOBAThH PE3yNIbTAThI MOTYICHHON
3aBUCHMOCTH B BHJIC TAOJIHI] U TPaUKOB, JIeIaTh BBIBOJIBI TI0 PE3YIbTaTaM MCCIIEIOBAHUS; IPOBOIUTH
KOCBEHHBIC U3MEPECHUS (PU3UUECKUX BEIMYNH (yeTbHas TeINIOEMKOCTh BEIIECTBA, COMPOTUBIICHNE
MIPOBOJIHHUKA, pa00Ta U MOITHOCTH JICKTPUUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHUs, COOUPATH
AKCIICPUMEHTAIIBHYIO YCTAaHOBKY, CJICYS TIPEII0KCHHOW HMHCTPYKIIMHU, U BEIYUCIIATH 3HAYCHUE BETMYUHBL;
coOJro1aTh MpaBuUiia TEXHUKKA 0€30MaCHOCTH MpH padboTe ¢ 1abopaTopHbIM

000pyI0BaHUEM; XapaKTEPU30BaTh MPUHIIUIIBI ICHCTBUS N3YYECHHBIX TPUOOPOB M TEXHUUECKHUX YCTPONCTB
C OTOPO# Ha WX OonUcaHus (B TOM YHUCJIE: CUCTEMA OTOIUICHHUS JJOMOB, TUTPOMETP, MapoBasi TypOuHa,
aMIepMeTp, BOJIBTMETP, CYETUMK FICKTPUUECKON SHEPTUH, IIEKTPOOCBETUTEIBHBIC TPUOOPHI,
HarpeBaTeNIbHbIC AIEKTPONPUOOPHI (IPUMEPHI), ITCKTPUUECKUE TPEAOXPAHUTENH, FJTEKTPOMArHUT,
ANEKTPOABUTATENb MOCTOSHHOTO TOKA), HCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3NYCCKUX SBICHUN H
HeoOXouMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH; PAaClO3HABATh MPOCTHIC TEXHUYECKHUE YCTPOMCTBA U
HU3MEPHUTEIbHBIE TPHOOPHI

10 CXeMaM M CXEMaTUYHBIM PUCYHKAM (JKUJKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIIATH CXEMBbI DJIEKTPHUUECKHX IEMNei ¢
MOCIIE0BATEIbHBIM U MapajlieIbHbIM COETUHEHUEM JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUCHUS
AJIEMEHTOB DJIEKTPUUECKHUX LIETICH; MPUBOJUTH IPUMEPHI (HAXOIUTh HH(OPMAITUIO O IPUMEPAX )
MPAKTUYECKOT0 UCTOIb30BaHMS (U3HMUECKUX 3HAHUU B TTIOBCEHEBHOM KU3HU ISl 00eCTIeUeHUs
0€30IMacHOCTH P OOpaICHUH ¢ TPUOOPAMHU U TEXHUYECKHUMH YCTPONCTBAMH, COXPAHCHHSI 3JI0POBbS U
COOJTFOICHHSI HOPM JKOJIOTHYECKOTO TOBEJICHUS B OKPYKAIOIIEH Cpe/ie; OCYIIEeCTBISTh TIOUCK
nHpopMmanuu pusndeckoro coaepxanus B IHTepHeTe,

HA OCHOBE UMEIOIINUXCS 3HAHUHN U MMyTEM CpaBHEHUS TOMOTHUTEIBHBIX UCTOYHUKOB BBIICIATh
nH(pOpMaIHIO, KOTOpas SABJSETCS MPOTHBOPEUYNBON HIIM MOXKET OBITh HEJIOCTOBEPHOM; MCITOIH30BATh MIPU
BBITIOJTHEHUH YUE€OHBIX 3aJJaHUI HAYYHO-TIONYJSPHYIO JTUTEpaTypy (PU3NUEeCcKOro coepskanus,
CIIpaBOYHBIE MaTEPHAJIbI, pecypchl ceTu HTepHEeT, BiIaieTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3zoBanusi HHGOPMAIIMK U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO; CO3/[aBaTh COOCTBEHHBIE
MUCbMEHHBIC U KPATKUE YCTHBIE COOOIICHUS, 0000111ast UHPOPMAIIMIO U3 HECKOJIbKUX UCTOYHHKOB
(hbU3UYECKOTO Co/lepKaHusl, B TOM YUCIIE TyOJTUYHO MPEACTABIATh PE3YIbTAaThl TPOSKTHOM WITH
HCCIIEA0BATENbCKON 1EATENbHOCTH, IIPU 3TOM TPAMOTHO HUCIIOIb30BATh U3yYEHHBIN MOHITUITHBIN anmapaT
Kypca (PU3MKH, CONTPOBOXK/IATH BBICTYIUICHHE TTPE3EHTAIMEN; TPH BBHITTOJHEHUU YUeOHBIX TPOEKTOB U
UCCIIEeIOBAaHUH (PU3UUIECKIX MPOIECCOB paclpeeNaTh 00SI3aHHOCTH B TPYIINE B COOTBETCTBUH C
MOCTaBJIECHHBIMH 33JJa4aMHU, CJIECAUTH 32 BHIIIOJIHEHUEM IUIaHA JEUCTBUM U KOPPEKTUPOBATH €r0, aJIeKBATHO
OLICHUBATh COOCTBEHHBIN BKJIAJ] B A€ATEILHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMO/ICIICTBHE, MTPOSBIISASL TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.
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KaHCH,Z[apHO-TCMaTHqCCKOC IIIAHUPOBAHUC I10 (1)I/I3I/IKC 8 Kitacca

Ne HammenoBanus pa3nenos U TeM XapaKkTepUCTHKAa OCHOBHBIX BHJIOB [To nnany dakTryeckne
ypoKa JIeSITeTIbHOCTH
TemnoBelie sBIeHUs (25 9acoB).
1 TexHuka 6e3011acHOCTH B HabnronaTs 3a n3aMeHeHuEM
kabunete Gusuku. TernoBoe TEMIICPATYPEI TENIA
JIBwxkeHue. Temmneparypa.

2 BHyTpeHHss SHEprHSL. Habnronats n3MeHeHre BHYTPEHHEH
SHEPruM Tesia

3 Crioco0b! m3MeHeHus BHyTpeHHel | HaOmonmaTs n3sMeHeHrne BHYTpeHHEH

SHEpPIHN. SHEpPruM Tela MpH TeIulonepeaaye u

paboTe BHELITHUX CHII

4 TemnonpoBoAHOCTD. UccnenoBats siBieHHE
TEIIONPOBOIHOCTH

5 Konseknusi. HccenenoBats sBJIEHHE KOHBEKLIUU

6 Uznyuenue. HabnronaTs sBIeHUE H3TyYECHUS

7 KonndecTBo TemioTsI. BbIUUCIATH KONUYECTBO TETIIOTHI

8 VY nenbHas TEMIOEMKOCTb. BoraucisaTs yAenpHyI0 TeII0EMKOCTh
BEIIECTBA IIPH PAa3HBIX BUAAX
TemIonepeaay

9 Pacuer konmuecTBa TEIUIOTHI. PaccunThIBaTh KOJHMUYECTBO TETIOTHI

10 JI/pNel «CpaBuenne konuuects | MccnenoBats siBieHHe TemI000MeHa

TeMJIOTHI TP CMENTMBAHKMK BOJbI | IPY CMEIIMBAHHH XOJIOAHOM U ropsyeH
pa3Hoii TeMIepaTyphi». BOZIBI
11 Jl/p Ne2 «M3mepenue ynenbHoi | M3MepsTh yAEIbHYIO TETIOEMKOCTh
TEIIOEMKOCTH TBEPIOTO TEIA. BeIeCTBa
12 OHeprus TOruMBa. Y AeibHas BeraucisaTs yaenpHyIo TEIIOTY
TEIUIOTa CrOpaHusl. Cropanups
13 3aKOH COXpaHEHUS H BBIUUCIATH KOJIMYECTBO TEIUIOTHI MPH
IIpEBpALIECHUS] DHEPTUU B Pa3JINYHBIX TCIIJIOBBIX SABJICHUAX
MEXaHMUYECKUX M TETIOBBIX
MpoLEeccax.
14 K/p Ne 1 o teme: «TernoBbie JeMoHCTpHpOBaTh CBOM 3HAHUS 110
SIBJICHUSD). TeMme: «TeIIoBbIe IBIIEHUS.
15 ArperaTHble COCTOSHUS BEIIECTBA. | BBIUNCIATH KOMMYECTBO TETIOTHI B

IInaBneHue u OTBEpAECBaHUE

Ipolieccax Tellonepeadu npu
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KPpUCTAJUIMYCCKUX TCII.

IJIaBJICHUHW U KpUCTAJUIU3allH,
HCIApCHUU U KOHACHCAIIUU

16 I'paduk mnasneHus u OnpenensTs yaenbHyIO TeIUIOTY
OTBEPJACBAHUS KPUCTAUINYECKUX | [UIABJICHHSA
TeN. Y AenpHas TemioTa
TUTaBJICHUSI.
17 K/p Ne2 no teme: «HarpeBanne u | JleMOHCTpUpPOBATh 3HAHHS 110 TEME:
IUIaBJIEHUE KPUCTAJUINYECKUX «HarpeBauue u miasienue
. KPUCTAIUTHYECKUX TEID)
18 Hcnapenue. Ilornomenue sHepru | Beiaenars yAeIbHYIO TEIUIOTY
MIPUA UCIIAPEHUU KUJIKOCTU U r[ap006pa303aHI/I${ 1 KOHJACHCAaIluH1
BBIJIEJICHHE €€ ITPU KOHeHcauy | BCHICCTBa
napa.
19 Kurnenne OOBSICHATH TIPOIIECC KUTICHUS
20 BraxHocTs Bo3myxa. CriocoObt €€ | M3MepsATh BIaKHOCTH BO3/AyXa
onpezaencHus. JI/p Ne3 MICUXPOMETPOM
«M3Mepenne BIaXXHOCTH BO3IyXa»
21 Y enbHas TeroTa BeruchsaTh yAETbHYIO TEIUIOTY
mapooOpa30BaHUs U KOHJICHCANINU. | TapooOpa30BaHUs U KOHJICHCAIINN
22 Pabora rasa u napa npu OO6CyX1aTh YKOJOTUICCKUC
pacuidpeHud. [Ipurarens nocneacTBus npuMeHenus [IBC
BHYTPEHHETO CrOpaHHUs.
23 IMaposas TypoOuna. KI1J] OO6CyX1aTh YKOJOTHUYCCKUC
TEIIOBOI'O ABUTaTEIA. IMMOCJICACTBUA IIPUMECHEHUA HapOBOﬁ
TypOUHBI
24 Pemenue 3anau mo teme: «Pabora | Berauciste paboTy mapa u rasa npu
rasza v napa npu paciiupeHun». pacmnpeHun
25 K/p Ne 3 o reme: «M3menenune JeMoHCTpHUpOoBaTh CBOU 3HAHUS 1O
arperaTHelx COCTOSIHUM TeMme: «M3menenune arperaTHbIxX
BEIICCTBAY. COCTOSTHHI BELIECTBa»
OnekTprdecKue siBieHus (2549acoB).
26/1 DneKTpu3anus Tel Ipu HaGimronaTh sIBICHUS 3JCKTPU3ALIMN TEJ
CONPUKOCHOBEHUHU. 1pHA CONPUKOCHOBEHNH
BzaumoneiicTBus 3apsAKEHHBIX
Te.
27/2 ONEKTPOCKOI. DIEKTPHUECKOE N3roraBiauBaTh U UCHBITHIBATH
IIoJICE. SJICKTPOCKOIL
28/3 JlenMocCTb JIEKTPUIECKOTro OOBACHATD SIBICHUE DIICKTPU3ALMH TeIl
3apsna. BHCKTPOH. nu BSaHMOHeﬁCTBHe QJICKTPUYCCKUX
3aps0B
29/4 CrtpoeHune aToMOB OOBSCHATH CTPOCHHE aTOMOB
30/5 OOBsicCHEHUE AIIEKTPUIECKUX HccnenoBath AEHCTBUS 3JEKTPUIECKOTO

siBiieHUN. [IpoBOIHUKY,
[IOJIYIIPOBOJHUKH U HEITPOBOJHUKH
JJIEKTPUYECTBA.

I10JI1 Ha TCJia U3 MPOBOJHUKOB,
IMOJIYIIPOBOAHUKOB X HEIIPOBOIHUKOB
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31/6

Onexrpuueckuii Tok. K/p Ne 4 o
TeMe «DIIEKTPU3AIHS TET.
CrpoeHue aToMOBY.

JleMOoHCTpalusi CBOMX 3HaHUM MO TeME:
«Onexrpuzanus Tea. CTpoeHue aTOMOB»

3217 DnexTpuueckast Lenb U ee CoOupatp 1 UCTIBITHIBATH
COCTaBHbIE YaCTH. SJIEKTPUIECKYIO LCTIb
33/8 OnexkTpuueckuii TOK B Metamiax. | OOBSICHATH YCTPOHCTBO M IPUHLIUI
JIefiCTBHS 2IEKTPUYECKOro TOKa. | ACHCTBHS HCTOYHUKA TOKA
Hanpasnenue Toka.
34/9 Cwuita Toka. EnuHunb! cuitbl Toka. | OOBACHATH BOSHUKHOBCHHE
AIIEKTPUIECKOTO TOKA B IIEMTH
35/10 Awmnepmetp. U3mepenne cuibl N3MepsaTh cuily TOKa B 3JIEKTPUIECKOM
toka. JI/p Ned4 «Cbopka nenu
ANIEKTPUYECKO LIeNH U H3MEPEHUE
CHJIBI TOKA B €€ Pa3IMYHbIX
y4acTKax».
36/11 DIEKTPUYECKOE HAIPSKEHME. W3mMepsaTh HalpsKeHNE Ha yIacTKe
EnuHULb! HanpsoKeHus!. enu
Boner™merp. U3mepenue
HanpspkeHus. JI/p Ne5 «U3mepenue
HaTpsHKEHUS Ha pa3IHYHbBIX
y4acTKax 3JIeKTPUUECKON LETH».

37/12 3aBUCUMOCTH CHUJIBI TOKA OT HccnenoBath 3aBUCHMOCTD CHITBI TOKA B
HANPSKEHHs. DIEKTPUIECKOe MPOBOJHHUKE OT HANPSDKEHHS Ha €ro
CONpPOTHBJIEHHE NPOBOHUKOB, | KOHIAX

EnuHULBI CONPOTHBICHHUS.
38/13 3axon OMa [J1s y4acTKa LemnH. HccnenoBath 3aBUCUMOCTB CHJIIBI TOKA B
MPOBOJIHUKE OT €r0 HANPSHKEHUS U
COIIPOTHBIICHUS
39/14 Pacuer conporuBnenus Bolyucnars cuily TOka, HallpspDKEHUE U
MPOBOJHUKOB. Y IEJIbHOE COIPOTHUBJICHUE B LIETIU
conpotusienue. [Ipumepst Ha
pacueT COpoTHBIICHHUS
MIPOBOJIHHUKA, CHJIBI TOKA H
HaTPsHKEHUS
40/15 Peocrartsr. JI/p Ne6 W3mepenue cuibl ToKa Ipu H3MEHEHUN
«PerynupoBanue CUIIbl TOKA COIIPOTUBJICHUA
peocTaToM».
41/16 Jl/p Ne7 «M3mepenune W3MepuTth conpoTUBIEHHE TPOBOJIHNKA
COIIPOTUBJICHU NIPOBOJHUKA IpY | KOCBCHHBIM MCTOA0M
MIOMOILY aMIepMeTpa u
BOJIETMETPA».
42/17 ITocnenoBatensHOE U Hayuutbcs paznuyaTs 1Ba BUaa

napauiCjibHOC COCANHCHHUC
IMPOBOJHHUKOB.

COCIMHCHUS TPOBOJHUKOB
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43/18

Pemntenne 3amad no tremMe:
«[TocnemoBaTennLHOE U
napauieIbHOE COCTMHCHHE

3aKpenuTh HaBBIK IO ONPEICIICHUIO
BHJIOB COCTMHEHUSI IPOBOTHUKOB

IPOBOIHUKOBY.
44/19 Pabora anmexkTprueckoro Toka. Brraucnsate paboTy AIIeKTPHIECKOTO
TOKa
45/20 | MouHOCTh ANEKTPUUECKOTO TOKa. | M3MepuTh paboTy U MOILIHOCTH B
JI/p Ne8 «3MepeHne MOIHOCTH 1 | DICKTPUIECKON J1amIie
paboThI TOKA B 3JIEKTPUUECKON
JIaMIIe.
46/21 | Enununa paGoThI AIEKTPHYECKOrO | BBIYMCIUTH eqUHUILY PadOThI
TOKa, IPUMEHAEMBIC HA PAKTUKe. | JJICKTPUICCKOro TOKa
47122 HarpeBanue npoBOJHUKOB OOBSICHUTH SIBJICHUC HArpeBaHUS
NMEKTPUIECKIM TOKOM. 3aKOH MPOBOJHHKA JJIEKTPUIECKUM TOKOM
Hxoynsd - Jlenua
48/23 Kongencarop. OOBSICHUTH SIBIIEHHE HAKOIUIEHUS
3apsiaa
49/24 Jlamma HaKaIMBaHUA. OOBSCHHUTS SIBIICHHE HATPECBAHUS
OneKTpuyecKkue HarpeparenbHple | POBOJHUKOB JICKTPUICCKUM TOKOM
pUOOPEL.
50/25 Kopotkoe 3ambikanue. OOBSICHUTH UCIIOJIb30BAHUE
[Ipenoxpanureny. pe/IoXpaHUTeNeH
51/26 [ToBTOpEeHue TeMbl 3aKpenuTh MOITy4YEeHHbIE paHee HaBbIKU
«DNEKTPUUECKUE SIBICHUS.
52127 K/p Ne 5 mo teme «Onekrpuueckue | [IlpogeMoHCTpUpOBaTH CBOM 3HAHHS IO
SABTICHUY. TeMe «DNEKTPUIECKUE SBICHUS»
DJeKTpOMarHUTHBIE SIBIEHUSI (6 4acoB)

53/1 MaruutHoe nosie. MarautHoe DKCNEPUMEHTAIBHO U3Yy4aTh SBJICHUS
I10JIE IIPSIMOT'O TOKA. Maraurtsasie MAarHuTHOI o B3aI/IMOI[eI\/'ICTBI/I$I TCII
JIHUH.

54/2 MarsauTHOe TIoJIe KaTyIIKH ¢ Hccnenosath AeiicTBrE 3IEKTPUUECKOTO
TOKOM. DJIEKTPOMAarHuThl U UX TOKa Ha MArHUTHYIO CTPEIIKY
npumenenue. JI/p Ne 9 «Cbopka
AJIEKTPOMArHUTa UCIIBLITAHUE €TO
JNEUCTBHUSY.

55/3 ITocTosIHHBIE MarHUTHI. O6Hapy>X1BaTh IEUCTBHE MATHUTHOTO
MaraurtHoe 1oJie TOCTOSHHBIX T10JIs1 Ha TPOBOJAHMK C TOKOM
MarHuTOB.

56/4 MaruutHoe mose 3eMIId. OOHapyXuBaTh JCHCTBIE MarHUTHOTO

1oJis1 3eMJIM Ha IPOBOJTHUK C TOKOM

57/5 JeiicTBre MarHUTHOTO TTOJIS HA W3ydate npuHIUN TEHCTBHS

MPOBOJHHK C TOKOM.
Onekrpoasurareib. JI/p Ne 10
«3y4eHne 31eKTPUIECKOro

QJICKTPOABUTATCIIA
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JABUTAaTCJIA IIOCTOSAHHOI'O TOKa».

58/6 K/p Ne 6 o Teme: JleMOHCTpalIns 3HAHHUI 110 TeMe:
«OIIeKTPOMAarHUTHBIE SABICHUS. «OIEKTPOMArHUTHBIC SIBIICHUS»
Caetossle siBreHns (10 gacoB)
59/1 Hcrounuku cseTa. N3yanTs OCHOBHO# 3aKOH
Pacnpoc*ppaHeHHe CBETAa. FCOMeTpH‘IeCKOﬁ OIITUKU
60/2 Buanmoe nBrkeHNE CBETHI [Tony4nTs npencTaBaeHUE O BUAUMOM
JBH)KEHUH CBETHII
61/3 OtpaxxeHue cBeTa. 3aKOHbI OKCHEpUMEHTAIIBHO U3y4aTh SIBICHUS
OTpak€HUs CBETA. OTpaXXCHUSA CBCTA
62/4 ITnockoe 3epkaio HUccnenoBatk cBoOicTBa N300paXkeHUs B
3epKaie
63/5 [Ipenomnenue cBeta. 3aK0H W3yanTs siBIEHHE IPETIOMIICHHS CBETA
NPEIOMIICHHS CBETA
64/6 JIunzel. Ontrudeckas cuina TuH3bL. | M3mepsaTs pokycHoe paccrosiHue
coOuparoeH JUH3HI
65/7 N300paxenus, naBaeMbie TUH30W. | TlomyuaTs n300paskeHHs C TOMOIIBIO
JI/p Nell «ITomyuenne coOuparteIbHON JIMH3BI
M300pakKCHUS TIPU TTOMOIIIH
JIH3BI.
66/8 I'na3 u 3penue. [ToBTOpUTENHHO- CucteMaTu3upOBaTh CBOU 3HAHMUSI 110
O606H.IaIOH.IPII>i YPOK IO TeME CBETOBBIM SIBJICHUSAIM
«CBeToBbIC SBJICHUS
67/9 K/p Ne7 no reme «CBeToBbIE JeMoHcTpanys 3HaHUH 10 TeMe
SABIICHUSY «CBeTOBbIC SBJICHUS»
68/10 IToBTOopenue marepuana Gu3uku § | JleMoHCTpauus 3HaHUH 110 MaTepHay

KJacca.

¢u3uky 8 Kiacca
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