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IHHOACHUTEJBHASA 3AIINCKA

Hacrosimas pabouas mporpamma no ¢usuke aig 8 kiacca cpenHei o011eoOpa3oBaTesbHON IIKOJbI COCTaBjeHa Ha

OCHOBC:

1.

2.

®enepanpHOro 3akoHa «O6 obpazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012 No 273-D3 (¢ U3BMEHEHUSIMU U
JIOTIOJTHEHUSIMU, BCTynUBIIUHN B cuity ¢ 13.07 2021).

«O BHeceHnu u3MeHeHui B @enepanbHblil 3akoH «O0 0Opa3oBanuu B Poccuiickoit @enepanum» ot 24 centsaops 2022
r. No 371-@3.

@denepanbHblil TOCYJApCTBEHHBI 00pa30oBaTENbHBIA CTAaHAAPT OCHOBHOTO 00mIero oOpa3zoBaHus (IpHKa3 OT
31.05.2021 Ne 287 MunucrepctBa npocsemeHuss Poccuiickoit @enepaunn «O0 yTBepKIaeHUU (enepaabHOro
rocyJapCTBEHHOI0 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOIO oOOMIEro oOpa3oBaHUA», 3aperuCTPUPOBAHHBIA B
Muntocte Poccun 05.07.2021, peructpanronssiii Homep 64100).

[Tpuka3 MununcrepctBa npocsenieHuss Poccuiickoit @enepaunn ot 18.07.2022 No 568 «O BHeceHUM HU3MEHEHUU B

dbenepaabHbIl TOCYIapCTBEHHBIN 00pa30BaTEIbHBIA CTaHAAPT OCHOBHOI'O OOIIEro 00pa30BaHHUs, YTBEP KICHHBIM

npukazoM MunuctepcTBa npocselenust Poccutickoit @enepanmu ot 31 mas 2021 r. No 287».

[Tpuka3 Munucrepctsa npocsenieHusi Poccuiickoii @enepaunn ot 27.12.2023 Ne 1028 «O BHECEHUM U3MEHEHUN B

HEKOTOpbIe TpHKa3bl MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®Denepanmu, kacarommecs (enepaibHbIX

rOCy/IapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB OCHOBHOIO OOIIEro 00pa3oBaHUsS U CpPEAHEro 0OILero

obOpazoBaHus», 3aperucTpupoBanHoro B Munrocre Poccun 02.02.2024 1. Ne 77121.

[Ipuka3 Munucrepcta npocsemenuss Poccniickonn ®@enepanun ot 22.01.2024 Ne 31 «O BHECEeHMM HU3MEHEHUW B

HEKOTOphIe TpuKa3bl MuHHCTEpCTBA 00pa3oBaHusl U Hayku Poccuiickoit denepanuu, Kacaroumecs QpeaepaibHbIX

roCyJapCTBEHHBIX O00pa30BaTENbHBIX CTAHAAPTOB HAYAJIBHOIO OO0IIero o00pa30oBaHUSI M OCHOBHOIO OOUIETrO

oOpazoBaHusl», 3aperucTpupoBanHoro B Munrocre Poccun 22.02.2024 1. Ne 77330.

[Ipuka3 Munucrepctsa npocsemenuss Poccniickorn @enepannn ot 27.12.2023 Ne 1028 «O BHeceHMU W3MEHEHHI B

HEKOTOphIe MpuKa3bl MuHucTepcTBa 00pa3oBaHusi U Hayku Poccuiickoit deneparuu, kacaromuecs deaepaibHbIX

roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB OCHOBHOTO OOIEro oOpa3oBaHUs), 3apErHCTPUPOBAHHOTO B

Muntocte Poccun 22.02.2024 r. Ne 77331.

[Ipukaz MununcrepctBa mpocBemenus Poccuiickoir ®enepanun ot 18.05.2023 Ne 370 «OO0 yTBepKIeHUU



denepanbHO 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 0OPa30BaHUS».

9. Ilpuka3z MunucrepctBa npocsemenus Poccuiickoit ®eneparuu ot 09.10.2024 Ne 704 «O BHeceHUM WM3MEHEHUU B
HEKOTOpbIe Mpuka3bl MuHHCTepcTBa npocBenieHus PO, kacaromuecs (enepanbHbIX 00pa3oBaTEIbHBIX MPOrPaMM
HOO, OO0 u COO» (3apeructpuposan ot 11.02.2025 rona).

10.OcHoBHOI1 00pa30BaTENbHON TPOrpPaMMbl OCHOBHOTO 00111ero odpazoBanuss MAOY Kackapunckoin COILI,
YTBEPKIEHHON Ha mejacosere, mpotokoa Nel5 ot 11.07.2025 r., npukazom Ne 491 ot 13.08.2025r., corstacoBaHHOR
VYupasinstonuMm CoBETOM HIKOJIBI 25.07.2025 r. (mpotokoa Nel1).

11.Vyebnoro mnana MAQOY Kackapunckoit COILL, yrBepxknenHoro Ha nencosere, npotokos Nel3 or 27.06.2025 r.,
npuka3zoM Ne 458 ot 27.06.2025 r. u cornacoBanHoro Ynpagsistomum CoBeroM mikoibl 27.06.2025 1. (mpotokoi Ne
10).

12.TTporpammoii Bociutarust MAO Kackapunckoit COLL (mpuka3z ot 16.02.20211 Ne 94).

13.Ycrabom MAOY Kackapunckoii COILl, yTBepX J€HHBIM TPUKA30M HadaJbHUKA yMpaBICHUS 0Opa3oBaHUs
AnMuHUCTpanuu TIOMEHCKOTO MyHUIUNIAIBHOTO paiioHa oT 25.05.2016r. Nel138-0.

14.TlonoxeHnueM o mpomMexyTouHoi arrectanuu (mpuxas Ne395 ot 12.10.2015r.)

15.TTonoxenuss 0 pabodMx MpoOrpaMMax YUYUTENIeW Mo 00pa3oBaTENbHBIM MPOrpaMMaM, YTBEPKIECHHOTO MPHUKA30M
MAOY Kackapunckoit COII ot 20.05.2022 r. Ne 368.

[Tporpamma mo ¢u3uke Ha ypOBHE OCHOBHOI'O 00IIIero 00pa30BaHMs COCTaBJICHA Ha OCHOBE MOJIOKEHUN M TPeOOBaHUIMA
K pe3ysbTaTaM OCBOEHHUsS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHOM mporpammel, npeactaBieHHsix B @PI'OC 000, a
Takke ¢ ydé€roM (enepanbHO paboyedl mporpamMmbl BocnuTaHus W KoHuenuuu mnpenonaBaHusi y4yeOHOro mnpeaMera
«DusuKay.

CopepxaHue TmporpaMMmbl 1O (U3MKEe HampaBlieHO Ha (HOpMHpPOBaHHE €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH
oOy4aroluxcsi ¥ OpraHu3alrio U3ydyeHus: (U3MKU Ha JAesTeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3uke y4uTHIBArOTCS
BO3MOXKHOCTH y4yeOHoro mpeamera B peanuzauuu Tpedboanuit PI'OC OOO K mMmiIaHUpPyeMbIM JMYHOCTHBIM H
MeTamnpeMETHBIM pe3yJbTaTaM O0y4YeHHs, a TaKKe MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHMs.



[Iporpamma 1o ¢u3MKe ycTaHaBIMBAET paclpeliejieHue y4yeOHOro MmaTepualia mo rojaM oOydeHus (1o Kiaccam),
IIpeUIaraeT MpUMEPHYIO MOCIEI0BATEIbHOCTh U3YYEHUS TEM, OCHOBAaHHYIO HA JIOTUKE PA3BUTHUSA NPEAMETHOTO COACPKAHUS
U y4€Te BO3pACTHBIX 0COOCHHOCTEH 00yJarOmnXCsl.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJUYECKON MOMOIIM YUYUTENII0 B CO3JAaHUM pabdoueit
IPOrpaMMBbl [0 Y4EOHOMY IIPEIMETY.

®uzuka SBIAETCA CUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJBKY (PU3MYECKHE
3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SBJICHUM, U3y4aeMbIX XUMUEH, ONOJIOTHEN, acTpOHOMUEN U (DHU3UUECKOI reorpaduei,
BHOCUT BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpa, MPEAOCTABIsACT HauboJiee SICHbIE 00pa3lbl MPUMEHEHHUS HAYYHOTO
MeTO/1a IO3HAHMUSL, TO €CTh CIIOC00a MOJIyUYEHHUsI JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 riaaBHBIX 3a7a4 (pU3MUecKoro oOpa3oBaHUS B CTPYKType 0O1ero oOpa3zoBaHMs COCTOUT B (POPMHUPOBAHUU
€CTECTBEHHOHAYYHON I'PaMOTHOCTH U UHTEPECA K HAyKe y 00yYarOIIUXCA.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE MpEANoOJaracT OBJAJACHUE  CICAYIOIIMMU  KOMIIETEHTHOCTSIMH,
XapaKTEepU3YyIOIIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCT:

e HAy4YHO OOBSICHATH SBJICHUS;
e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
e MHTEPHPETUPOBATH JAHHBIE U UCITOIb30BATh HAYYHBIE TOKA3aTEIbCTBA JJI IOJyYEHUS BBIBOJIOB.

Lenun wm3ydyeHuss pU3MKM Ha ypOBHE OCHOBHOIO 001Iero oOpa3oBaHus orpezeseHbl B KoHIenuuu mpenoaBaHus
yueOHoro mnpeamera «dusuka» B oOpa3zoBaTenbHBIX opranuzanusix Poccuiickoit denepanmu, peaau3yondX OCHOBHBIE
o01eoOpazoBareNbHbIE MPOTrpaMMBbl, yTBEpkAEHHON pemeHnemM Kosmnernn MunucrepcTBa mpocBemieHus Poccuiickoi
®enepanuu (mpotokon ot 3 aexadpst 2019 r. Ne [TK48H).

eau ndyyenus GusuKu:

e TMpuOOpeTEeHHE HHTEepeca M CTPEMJICHUS OOYy4alolUXCsd K HAyYHOMY U3YYEHHUIO TNPUPOAbI, Pa3BUTHE HUX

MHTEJJIEKTYyaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE MPEJCTABICHUA O HAYYHOM METOJE MO3HaHHS M (OPMUPOBAHUE HCCIEIOBATEIHCKOIO OTHOLIEHHUS K
OKPY’KAIOLIUM SIBJIEHUSM;



e (QopMupoBaHHME HAyYHOTO MHUPOBO33PEHHUS KaK pe3yJibTara HW3Y4YEHUsS OCHOB CTPOEHUS MaTepuud WU
GbyHIaMEHTAIBHBIX 3aKOHOB (DM3UKU;
e (opMupoBanue npeacTaBICHUN 0 pOJIA (PU3UKH JIJIST Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;
e pa3BUTHE TMpPEICTaBICHUN O BO3MOXKHBIX cdepax Oyaymied NTpoPecCHOHATBHON NEITeIbHOCTH, CBSI3aHHOW C
(buU3HUKOM, MOArOTOBKA K albHENIIIEMY O0YyUEHHUIO B 3TOM HaIlpaBJICHUHU.
JlocTikeHre 3THX Iesied mporpamMmbl Mo (U3MKe Ha YpPOBHE OCHOBHOIO 0OIero oOpa3oBaHUsl 00OecIeurnBaeTCs
pEIIeHrEM CIEeTYIOINX 3a1aY:
e TMpuOOpeTeHWe B3HAHWK O AWCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHHMYECKUX, TEIIOBBIX, D3JIEKTPUUYCCKHUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e MpUOOpEeTEeHHE YMEHUH ONMUCHIBATH U OOBACHATH (U3MUECKUE SIBJICHUS C UCIIOJIb30BAHUEM MOJTYYCHHBIX 3HAHUN;
e OCBOCHHE METOJIOB PEIICHUS MPOCTEHIMX pacUETHBIX 3a7a9 C UCIOIh30BaHUEM (PU3MYECKUX MOJEINICH, TBOPUCCKUX
Y TIPAKTUKOOPHEHTHUPOBAHHBIX 3a/1a4;
e pa3BUTHE YMCHHWH HAOMIOMAaTh TPUPOIHBIC SIBJICHUS MW BBIMOJHATH ONBITHI, JIAOOpAaTOpPHBIC pPaOOTHI W
AKCTIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIHHBIX TPHUOOPOB;
e OCBOEHHE TPUEMOB paboThl ¢ MH(pOpMaIen (HU3MUECKOTO COJEpKaHUs, BKIIOYas MHPOPMAIUIO O COBPEMEHHBIX
TOCTIKCHUSX (DU3UKH, aHATM3 U KPUTHICCKOE OIICHUBaHUE MH(POPMAIIHH;
e 3HAKOMCTBO cO cdepamu mMpPoheCcCHOHANBHOW NEATEIbHOCTH, CBS3aHHBIMH C (HU3UKOH, W COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTUKEHUSX (PU3NUECKON HAYKHU.
Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO 001Iero oOpasoBaHusi oTBoautcs 238 yacoB: B 7
kiacce — 68 yacoB (2 4aca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeZeIIO).

[Ipennaraemelii B mporpamme Mo (u3MKE IMepeuyeHb JIadOpaTOPHBIX PabOT U OMBITOB HOCUT PEKOMEHATEIbHBIN
XapakTep, yUuTelb JelaeT BbIOOP MPOBEIEHUS JIabOpaTOPHBIX pabOT M OMBITOB € YYETOM HMHAMBUAYAIbHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, CIMCKa 3KCIEPUMEHTANIBHBIX 33JJaHUM, MIPEAJIaraeMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOIO 3K3aMeHa 10
¢busuke.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Pa3zneua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie terna. OObsICHEHUE CBOMCTB Ia3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOpUH.
CMmaunBaHNE U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW HHEPrUu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIJIONPOBOAHOCTh, KOHBEKLMS, U3ITyUYEHHUE.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJenbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BrnaxHocTts BO3myXa.

OHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPaHUs.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpaHEHMs U MPEBPALIEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmroaenue 6poyHOBCKOTO JBUKEHHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBineHu cMaudBaHUs U KaWUISIPHBIX SBJICHUH.

4. HaOmroneHue TeraoBOro pacuupeHus Tell.

5. M3MeHeHue naBleHusi raza Mnpu M3MEHEHUM OObEMa W HarpeBaHUU WM

OXJIaXKICHUH.

6. [lpaBuiia u3MepeHUs TEMIIEPATYPHI.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPIICHUH paOOTHI.

9. Harpeanue npu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. HaGnroneHnue KurmeHus.



12. HabnrogeHue nmocTosiHCTBa TEMIIEPATYPbI ITPH TIIABJICHUH.

13. Moaenn TeIIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO ACUCTBUS CHIJI MOJIEKYJISIPHOTO IPUTSHKEHUSI.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEIL.

4. OmnpenesneHue NaBIeHHs BO3AyxXa B OaJJTIOHE MINPUIIA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUS BO3/lyXa OT €ro
00BbEMa U HArPEeBAHUS WM OXJIAXKICHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOU TPyOKE OT TEeMIEPATYPHI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B pe3ysibTare
TerIonepeayu U padoThl BHEITHUX CHUJI.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropsiYer BOJIBL.

9. OmpeneneHrve  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  IpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenenieHue yaeabHON TEIUIOTHI UIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYEcKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmu snexkrpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpOBOOHHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoeE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSX U Ta3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o yyactka nend.  [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKTpUYecKre IeNu U MOTPEOUTENH ICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTtosuHple  MarHuThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarnautHoe 1osie. MarauTHoe moje 3eMJIM M €ro 3HaueHHe I JKU3HU Ha 3eMIie.
OmbiT  Opcrega. MarauTHoe 1oje  3JEKTpUYecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TeXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DJIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VICMOJb30BaHUE JJICKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBneHre dIeKTpoMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DnexTporeHeparop. CnocoObl  MOdy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu.

DJieKTpu3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMO/JICVCTBHUE 3APSIKEHHBIX TEIL.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JUAJIECKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
McTOYHMKH TTIOCTOSTHHOTO TOKA.
JIercTBUSI SJIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 21eKTpUuecKOro HanpsKeHUsT BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzaumoieiicTBrue NOCTOSSHHBIX MarHuTOB.
. MonenrpoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MOJIOCOB MarHuTa.
. MoaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.

W O N U AW RE
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IMOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOIO TOKAa OT YCIOBHMl €ro
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BO3HUKHOBCHUSI.
. DeKTporeHepaTop MOCTOSTHHOTO TOKA.
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OneiTel MO HAOMIONCHUIO DICKTPU3ANMH Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre IeHCTBUS DJIGKTPUYECKOTO TIOJS HAa TIPOBOJHHUKU U
JTADJICKTPUKH.

COopka 1 mpoBepKka paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHUe HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIJIBI TOKAa, HAYILETO 4Yepe3 pe3ucTop, OT
COTIPOTURJICHUS PE3UCTOPA U HAMPSDKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUS TPOBOJAHUKA OT €ro JUIMHBI, IUION[AAN MOMEPEUHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MAPAJIEITLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsDKCHHS Ha Hel.

Omnpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TPU  HUX
00bEIMHEHUU U Pa3JICTICHUH.

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJEHUS TOKa B
KaTyIIKeE.

N3yueHnne necTBUsI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl JJIEKTPOIBUTATEINS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEI IO HCCIICIOBAHUIO SIBICHUSI AJICKTPOMAarHUTHOW WHAYKIIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYECHHS U HaINpaBJICHUs] WHIYKIIMOHHOTO
TOKA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.
[ToBTOpUTENHEHO-0000MIAIOMINY MOYJTh TIPEAHA3HAYECH /I CHUCTEMAaTHU3aIuu
u  0000mIeHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,



MPUOOPETEHHOTO MPU M3YUYECHUH BCETO Kypca (PU3HKH, a TAKXKE I TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOPABIIINX ATOT yUEOHBIN MPEIMET.

[Ipy M3y4eHUN AAHHOTO MOJYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pE3yJbTaTOB  oOydeHus, (GOpMHUpYETCsS
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICAOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHUS, TPUMEHSS TOJyYeHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIHATBEHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pasjena peain3yercs
32 CY4ET TOrO, YTO OOYyYaIOIHMECs BBIMONHIIOT 3aJaHUs, B KOTOPBIX UM
npeajiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3UYecKue SABICHUS B OKPYKAIOIICH MPUPO/IC U TTOBCETHEBHOM KU3HMU;

WCITOJIB30BaTh HAYYHBIC METOJBI UCCICAOBAaHUS (DU3HMUCCKUX SBICHUN, B TOM
YUCIIe IS IPOBEPKH TUITOTE3 U TTOJTYICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHN COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO MCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
PHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHHS U COXPAHCHUS BCEX M3BECTHBIX BHJIOB
DHEPTHUM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, HA JIOpOrax, C IEKTPUUECKHUM U TEIUIOBBIM O00OPYJIOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTMYECKOW U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE€ U (PU3NIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMEHEHHE (U3NYECKUX 3HAHMM IS pelIeHHs] 3aaad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e 8) amanTanmuum K HM3MEHSIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YHUCJE (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOJIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POpPMALHUIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 X KOMOMHALIUSMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BEITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNiiTh POoJd, OOCYXKIaTh MpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh KA4eCTBO CBOETO BKJIa/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHUU
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITeJIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIOTO.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 8 ki1acce npeaMeTHbIE pe3yJabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HbIe TeJa, HACHINICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsl, HIEKTPUUECKOE MOJIE, TPOBOJIHUKU
Y JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOJHOCT, KOHBEKIUS, W3JIYy4YEHHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsT UHIYKITUS)
M0 OIHMCAHMI0O MX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUIIPHbIC SBICHHUS B TPUPOJE,
KpUCTAUIbI B mpupoje, uznydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, VyACJNbHAs TeEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MallliHbl, OTHOCUTEIbHASI BIAXHOCTh BO3/yXa, JJICKTPUUYECKHUI 3aps,
cuja TOKa, SJIEKTPUYECKOE HaIpsHKEHUE, COMPOTHUBJICHUE ITPOBOJIHMKA,
yACIbHOE  CONPOTHBJIECHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(bU3MYEeCKUl CMBICT MCTOJb3YEeMbIX BETUYHH, 0O003HAYEHUS W €IHHUIIBI



bu3nyecKux BENUYUH, HAXOIUTH (HOPMYIbI, CBS3BIBAIOIINE JaHHYIO
(Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpapUKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOM TEOpUHU
CTPOEHHUS BEIECTBA, MPUHLHUI CYNEPHO3ULIUU MOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
Jxoynsa—JleHna, 3akOH COXpaHEHHMsS DJHEPrUM, IPU HOTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alMChIBATh €r0 MAaTEMaTHYECKOe
BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHTyallud NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Oomnopod Ha |—2 M3y4eHHBIX CBOMCTBA (U3MUYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAIN3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUJI  peUIeHHs] 3aJaud, BBIOMpAaTh 3aKOHBI U (OPMYJIBI,
HEOOXOoAUMbIE JUIsl €€ peuleHusl, NPOBOAUTh PAacUEThl U CPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
($u3NYECKUX METO/OB, MCIONb3ys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  NPEAINOJIOKEHNE, OLIEHUBATh MPAaBWIBHOCTH MOpSAJKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
¢u3nyecKuX CBOWCTB Te (KaMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MpPOLECca OCThIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa H3JIydaroimle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBHE IIOCTOSIHHBIX MAarHUTOB,
BHU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOTO MOJsi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEUI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIOJIHATh  NPSAMbIE  W3MEPEHHsS]  TEMIEPATypbl,  OTHOCHUTEIBHOU
BJIQXKHOCTH BO3/yXa, CHJbl TOKa, HAMNpPsHKEHUS C HCIOJIb30BAHUEM



aHAJIOTOBBIX TPHUOOPOB U JATYMKOB (M3MUYECKUX BEJIMYWH, CPAaBHUBATH
PE3YNBbTAThl U3MEPECHUMN C YIETOM 33JJaHHON aOCOTIOTHOMN MOTPEIIHOCTH;
IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U yIEIBHOIO COITPOTUBJIEHUS BEIECTBA ITPOBOAHUKA, CUIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HAIPSHKEHHWsT HAa NIPOBOJIHHUKE,
UCCIICOBAHUE IMOCIEAOBATEABHOIO U  MAPAJJIEIBHOTO COEAUHEHUN
MPOBOJHUKOB): TUJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUsI, CIeNysl NPEeIO)KEeHHOMY IIaHy, (UKCHUPOBATH
pe3ynabTaThl TOJYYEHHOW 3aBUCMMOCTH B BHAE TaONUIl W TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux BeauuuH (yaelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IUIAHUPOBATh H3MEPEHUs, CcoOMpaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAysl NMPEMJIOKEHHON UHCTPYKLUUH, U
BBIYUCIISITh 3HAUYECHUE BEJIMUUHBIL;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy10BaHUEM;

XapakTepyu30BaTh MPUHIMIBLI  JCUCTBUS HM3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPONl Ha HMX ONUCaHHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIBTMETP, CUETUMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
puOOPHI, HArpEeBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb OCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIIbHbBIE
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PpUCYHKaM (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMTPOMETP, ABUraTENb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATh CXEMbI 3JIEKTPUUECKUX
Lelnel ¢ MocaeA0BaTeIbHBIM U apajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaIoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;
NPUBOJIUTHL  MOpUMEphl  (HaXOAUTh  HHQPOpMAIIMIO O  MpPUMEpPaX)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUMX 3HAHUNW B TIOBCEJIHEBHOMU
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOI0 NIOBEJCHUS B OKPYKaIOLEH Cpele;



OCYIIECTBISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMUXCA 3HAHUW M IIyTEM CpaBHEHUS
JIOTIONIHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOU;
UCIIOJIb30BaTh MIPU BBIMOJIHEHUH Y4YEOHBIX 3a/laHUi HAayYHO-TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHus HH(GOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHUS,
0000mas wuHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO
COAEpKaHUsl, B TOM 4YHCJIE€ MyOJMYHO TMPEACTABIATH pPE3YyIbTaThl
MPOEKTHOM WJIM WCCIIEOBATENIbCKON NEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3HKH,
COIPOBOX/AATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUMA (PU3UIECKHIX
MPOIIECCOB pacHlpeAensaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBHHU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICTUTH 32 BBHIMOJTHEHUEM IUTaHA ACHCTBHUMA U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIICHMBaTb COOCTBEHHBIH BKJIaa B
JESITEIbHOCTD TPYIIIBL, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoH1y 00yueHust B 9 ki1acce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUIA:

UCIIONIb30BaTh IOHATHSA: CHUCTEMa OTCuYéTa, MaTepHalibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, edopmanus
(ympyrasi, mjgacTaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TENO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUUECKHE KOJIeOaHUus U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U aTbHO30PKOCTbD,
CTHIEKTpPHI MCIyCKaHWs U MOTJOLIEHUs, anb(da, 0eTa- U raMmma-u3IydeHus,
U30TOIIbI, JICPHAS YHEPTETHKA,;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
najJicHue TeJ, PABHOMEPHOE JBMKEHHE 1O OKPY)>KHOCTH, B3aUMOJICHCTBHE
TE€J, PEaKTUBHOE JBUXKEHUE, KoJieOaTelbHOE ABWKEHHE (3aTyXarouiue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBU)KEHHE, OTPAKEHHE
3BYKa, TMPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKEHHE U TPEIOMIICHHE
CBETa, NMOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEeHHE OEJIOTo CBeTa B
CIEKTp ¥ CJIOXEHHE CHEeKTPAJbHBIX IIBETOB, JHUCIEPCUS CBETA,



€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
U3ITyYeHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHNUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJE:
MPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
NBIDKEHUWE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, LIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OUOJIOTMYECKOE ACUCTBUE BUIAMMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOIO HW3JIYYEHHM, €CTECTBEHHbIN
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJIMOAKTHBHBIX W3IyYCHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTHUECKYIO 3a/Jady B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HUCIIOIL3YS
bu3NYeCcKue BEIWYUHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBH)KCHUH, YCKOPEHHE, TEpeMEIIeHHe, MyTh, YyrioBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIXKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUs, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHW4ecKas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPTrUs Teda,
MOJHSITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS IHEPTUS CXKATON
NPYXKUHBI, KUHETUYECKas DHEPrus, TOoJHAs MEXaHWuecKash SHEeprus,
MEepHOJT U YacTOTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTUCAHUU
MPaBUJIBLHO TPAKTOBATh (M3MYECKUH CMBICT WCTOIB3YEMBIX BEJIHYWH,
0003HAaUEHUsI W EIUHUIIBI (PU3MYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TPpaPUKN U3YICHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBICHUS M IPOIECCHI,
WCITIOJIB3YysI 3aKOH COXpAHEHWs DHEPTHH, 3aKOH BCEMHUPHOTO TSATOTCHWSI,
OPUHIUI CYMEPIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwmes,
3aKk0HBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN
IPYU SIICPHBIX PEaKIUsSIX, MPH 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHWCIE U B
KOHTEKCTE CHUTyaIluid MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHHUE U3 2—3 JTOTHICCKUX



[IaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHIH,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3amadd  (OmMMparomuyecs Ha CcuUcTeMy wu3  2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISBIATH HEIOCTAIONINE WM W30BITOYHBIC NaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIC ISl PEIICHUs, TTPOBOUTEH PACUETHI
OLICHMBATh PEATMCTHUYHOCTh [MOJYYEHHOTO 3HAueHUA (PU3HUECKOU
BEJIUYUHBL;

pacno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOKHO pEUIUTh MpPU TOMOIIU
(GU3NMYECKUX METOOB, HCIIOJB3YS OIMHMCAHWE WCCICHOBAHUS, BBIICISATH
MPOBEPSIEMOE TPEANOJIOKEHNE, OIICHUBATh TPABWIBHOCTH TOPSIKA
MPOBENICHUS]  UCCJIEIOBAHUS, JIeJIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJCHUHN U OIBITOB;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SABICHUH WA
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXpaHEHUs] DHEPTHH, 3aBUCUMOCTH TIepHoAa KOJIeOaHWHA MPYKHHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/IBI MaJIbIX KOJICOaHUH, IPSIMOJIMHEHHOE PaCIIPOCTpaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOMCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JMH3E, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUCHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0OpyZOBaHUs, OINUCHIBAaTH XOJI OMbITAa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOHI,

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO TIPSAMBIX U3MEPEHUM, OMPEaeIss
CpelHee 3HaYeHHEe Uu3MepsIeMOol BeMHYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBATH BBHIOOp cmocoba HU3MEpEHUs
(M3MepUTEILHOTO PUOOpPa);

MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYHUH C
UCITOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH ITYyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBIDKCHMHM 0O€3 HaudaJbHOM CKOPOCTH, Mepuoia
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHWs CBETa OT yria MaJeHUs W yria MPEIOMIICHHs OT yIJia
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTEIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3MYecKuX BEIUYMH B BHUAC TAOJUIl U TPapUKOB, J1€JIaTh BBHIBOIBI IO
pe3ysbTaTaM HCCIICIOBAHUS;



IPOBOANTH KOCBEHHBIE H3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHsis
CKOpPOCTb M YCKOpDEHHE Tela TpHU PaBHOYCKOPEHHOM JIBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHuYecKas padboTa M MOIIHOCTb, 4acTOTa H
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIICH  JIMH3BI, PAJAWOAKTHUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHUS, CIENYys NPEIIOKEHHON MUHCTPYKIUH, BBIUUCIISTH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QPU3NUYECKUX MOJIENeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, IUIAaHETapHAas MOJENTb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU 1 obecrieueHusi 0€30MacHOCTH MPH OOpaIieHuH ¢ MpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY’KaloLEeH Cpefie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOoCTOATEIHHO (HOPMYIHUPYSI TIOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTPEJENICHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIIMN Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHabI,



pecypcbl cety IHTEpHET, BlageTs NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO MPEACTABIATh PE3YJIbTaThl IPOSKTHOM MM MCCIIEI0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éTOM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7fA181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 Marutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYSCKOM TCOPHHU U UX OIBITHEIC 1 bubmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOrO, KUAKOIO U 1 bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEIIECTBA HAa OCHOBE MOJIOKEHUM
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucranmmdaeckne n amopdHbBIe Tea 1
p pd https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclInpeHne U CKATHE 1 bubmotexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUSI 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [JOK

U3MEHEHHUs BHYTPEHHEN SHEPTUH

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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bubmuorexa [JOK

10 Buget Terionepeain https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe

1 WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BEIIECTB U MaTEPHUAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEIIOEMKOCTb https://m.edso0.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OanaHca. bubnmnoreka [JOK
TemooOMeH U TENI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHA TP CMEITMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 He00XO0IMMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIIEISIEMOTO UM TIPH OXJIAXKICHUU

16 Jlaboparopnast paborta "Onpenenenue bubnuoteka [JOK
yIEeJIbHOM TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIoTa bubnmnorexa [JOK
CTOpaHHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX TeJl. Y IeNbHAs bubmmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yEeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bu6nmoreka [JOK

Ucnapenue

https://m.edsoo.ru/ff0a740c
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21

Kunenne. Y neapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBHUCUMOCTb TeMIEPaTyphbl KUTICHUS
0T aTMOC(hEepHOTO JaBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJILHOM BIIAXKHOCTH BO3TyXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpenenenue
BJIAJKHOCTH BO3/lyXa

[TpuHIUIIBI PaOOTHI TEIJIOBBIX
nsurareneid. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurarens.
TeruioBele ABUTATSIN U 3allIMTa
OKpYXarolen cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX ITPOIECCax

27

28

29

[ToaroroBka K KOHTPOIBHOM paboTe
o TeMme "TennoBnie ABICHUS.
N3MeHeHune arperaTHbIX COCTOSIHHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TenoBele ABlIeHus. M3mMenenue
arperaTHbIX COCTOSIHUM BemecTna'

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenoBanue "DaeKTpu3aIus
TeJ UHAYKIUEN U TIPH



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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COMPUKOCHOBEHUH"

B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.

39 HanpsikeHHOCTB AJIEKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHnmn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
Hocurenu snextpuueckux 3apsiioB.

33 DneMeHTapHbIi 3apsa. CTpoeHue
aToMa

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnnorexa [HOK
COXPAHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHHE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0

36 cyllecTBOBaHMs. MIcTOUHUKMN bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JIefcTBUSI DIEKTPUUECKOTO TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 3JEKTPUYECKOTO TOJI Ha TPOBOJIHUKHU 1
U JUAJIEKTPUKHU"

39 DNEeKTPUYECKUM TOK B MeTaJlJIax, bubnuoteka [JOK
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1ielb U €€ COCTaBHbIE
4acTH

41 Cuna toka. JlabopaTopHas pabora 05 bubnmuotexa [JOK

"N3MepeHue u peryJupoBaHue CUIbI

https://m.edsoo.ru/ff0a8bd6
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ToKa"

DJIeKTPUYIECKOE HANPSDKEHHUE.
Bonbsr™merp. JIaboparopnas pabota

bu6mmoreka [IOK

42 0.5
"N3mepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a9el14
HarnpspKkeHus"
43 ConpoTuBiieHUE MPOBOHUKA. bubnnoreka HOK
VY ienbHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHUKA OT €T0 JIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCHUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa 11 ydacTka bubmorexa LHOK
p ' Uy https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopuas pabota
"HccnemoBaHue 3aBUCUMOCTH CHIIBI
46 TOKa, UIYILEr0 Yepe3 pE3UCTOP, OT 1 bubmmorexa LHOK
> AV pes p P> https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HaIpshKEHus Ha pe3ucrope”
47 [TocnenoBarenpHOE U MapaLICTbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopHnas pabora "IIpoBepka
48 IIPAaBUJIA CII0KEHUS HANPSHKEHUH NIPH 1 bubmmorexa LIOK
MOCJIEAOBATEIIFHOM COEAUHEHNUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas pabota "IIpoBepka
PaTOpHai p POBEP bubmuorexa [JOK
49 IIpaBWJIa I CUJIBI TOKA MIPU 1

napajiyieJIbHOM COCANHCHUUN

https://m.edsoo.ru/ff0aadle
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pe3uctopos”

Pemenne 3a1a4 Ha IPUMEHCHUC

50 3axkoHa OMa Ut pasiIngHoro bubmorexa [IOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH Jlxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpLI 51 I1:40 IfOCTH 3ﬂeKTpI/IIICCKor0 buGnnorexa LIOK
P Y B P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNEeKTpUYECcKre ETU 1 MOTPeOnTeNn
53 DJIEKTPUUECKOI DHEPTUU B OBIT Bubmorexa ITOK
p P Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3aHMOJCHCTBHE
Ypok-uccnenosanue "M3yuenue bu6mmoreka [IOK
55 N "
OJIEH MMOCTOSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHOE I10J1e
56 3eMIIM U ero 3HaYeHue JUIsd )KA3HU Ha bubmaorexa [JOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUYECKHE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX Bubmorexa ITOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaencTBus. [10CTOSHHBII
AIEKTPUUYECKUN TOK"
KonTponbnas pabora no teme
58 "DIIeKTpUUECKUE 3aPSIb. bubnmnoreka [JOK

3apspKeHHBIC Tela U UX
B3auMoAeucTBUA. I1oCcTOSHHBIN

https://m.edsoo.ru/ff0abea8
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anekTpuueckuii Tok" / Beepocceuiickas
npoBepoYHas paboTa

59

PesepBHelit ypok. Pabora ¢ Tekctamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

61

62

63

64

65

OnbIT OpcTeaa. MaroutHoe mose
3IEKTPUUYECKOTO ToKa MaruuTHoe
0JI€ KaTYIIKH C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MArHUTHOT'O
TIOJIs1 Ha MPOBOJAHHUK C TOKOM"

DNeKTpoABUraTeib MOCTOSIHHOTO
Toka. Mcnonb3oBanue
aNeKTpoBUTaTeNeil B TEXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlabopaTopHas paboTta
"KoHcTpynpoBaHue 1 U3y4eHue
paboThI neKkTpoaBuraTesns”

OmnbiTel @apazest. 3akoH
AJIEKTPOMArHUTHON WHIYKITUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOs!
MOJTYYCHHUS IEKTPUUYCCKON SHEPTHH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU

[ToaroroBka Kk KOHTPOIBHOM paboTe

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c
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110 TeMe "DIJIEKTPUUECKUE U
MAaTrHUTHBIC sIBJIeHUS"

Konrponsnas pabora o reme

66 "DNEeKTpUYECKHE U MAaTHUTHBIC 1 bubmorexa HOK
P | https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBHbIii ypok. Pabora ¢ TekcTamu bubnnoreka HOK

67 1
1o teme "TerioBbie ABIeHUA" https://m.edsoo.ru/ff0accbe

68 PesepBHbIil ypok. Pabora ¢ Tekctamu 1
1o TeMe "MarHuTHeie siBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOTPAMME
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IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

8 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOM
06pa3OBaTeHBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

HCIIOJIB30BaTh IMOHATHA

pas3indaTrb SABJICHHUA 10 OMHCAHHUIO HUX XaApPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘IGCKOC SIBJICHHUC

1.3

14

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CYILLECTBEHHbIE CBOICTBA (IIpU3HAKK) (PU3UUYECKUX SIBICHUN

ONUCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YeHHs U €UHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTHh (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIUMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

q)HSH‘leCKI/IX BCINYHH

1.5

1.6

1.7

XapaKTCpPU30BaATb CBOMCTBa TCI, (I)I/I3I/ILICCKI/IG SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alliMChiBaTb €ro MaTrcMaTH4YCCKOC

BBIPAKECHHE

O0O0BSACHATH (PHU3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 1
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 W3Yy4EeHHBIX CBOWCTBa

(bu3nYeCKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemarh pacuéTHble 3aa4d B 2 — 3 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U

(I)OpMYJ'ILI, CBA3bIBAOIINEC (I)I/I3I/IquKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a



YCIIOBUS 3a/1a4M 3alUChIBATh KPAaTKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
JAHHBIX Ui peLIeHHs 3a/Jauyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIHI,
HEoO0XoAuMble AJis €€ pelleHus], IPOBOAUTh Pacu€Thl U CPAaBHUBATb
NOJyYeHHOE 3HAaueHHWEe (U3MYECKOW BEMUYMHBI C HW3BECTHBIMHU

JaHHBIMHA

1.8

1.9

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO pPCHIUMTh IIPpU ITOMOIIHU
(1)I/ISI/ILIGCKI/IX MCTOHOB, UCIIOJIb3Ys OITMCAHUC UCCIICIOBAHUS, BBIACIATD
IIPOBEPAEMOC IPCAIIOTIOKECHUC, OLCHUBATH IIPABUIIBHOCTE IIOpsAAKa

MMPOBCACHUA UCCIICA0OBaHMA, ACIaTh BBIBOABI

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznyeckux  CBOMCTB  Tenm:  (GopmynMpoBaTh — IpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,I[OBaHI/I$I, OIMIKUCBIBATH X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHH, CPABHUBATH PE3YIbTATHI

U3MEpEeHHil ¢ yu€ToM 3a/1aHHOM a0CONOTHOMN MOTPEITHOCTH

1.11

NPOBOJIUTH  HCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYrod C HCIOJIB30BAHUEM MPSMBIX H3MEPECHUM:
IUIAHUPOBATh HCCIIEOBAHHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, cienysd  NpeUIOKEHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUJE TaOJIUIl U TpaHKOB,

ACJIaTb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbBHYIO YCTaHOBKY,
ciaenys IPEeMIOKCHHOM MHCTPYKLHMHM, W  BBIUHCIATH 3HAYCHUE

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu paboTe ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

1.15

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUS HW3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONHUCAHUA, HMCIOJb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SABJICHUA U HEOOXOIUMbIE

¢buznyecKkne 3aKOHOMEPHOCTH
pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTB& U U3MCPUTCIILHBIC

HpI/I60pLI Mo CXeMaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMbI

SJICKTPHUICCKUX ueneﬁ C TMOCICHOBATCIIbHBIM H IapalJICJIbHbBIM




1.16

1.17

COCAMHCHUEM DJICMCHTOB, pasinvas YCJIOBHBIC 0003HaYECHUS

9JICMCHTOB JJICKTPHUYCCKUX HCHGP’I

OPUBOANUTH TNPHUMEPHl (HAXOAUTH HH(OPMAIMIO O MPHUMEPax)
MPaKTUYECKOTO UCTOIb30BaHUs (PU3NICCKUX 3HAHUI B IOBCEIHECBHOM
KU3HU i obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHECHUS 3I0POBbs U

COOJTIOICHYSI HOPM IKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

OCYIIECTBIISATh MOUCK MHPOPMAIHN (DU3HUIECKOTO COACPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M MYTEM CpaBHEHUS
JOTIOTHUTEIFHBIX HMCTOYHUKOB BBIACIATh WHPOPMAIUIO, KOTOpas

ABIIACTCA HpOTHBOpeqHBOfI HJIH MOXKET OBITh HCI[OCTOBCpHOfI

1.18

UCMOJNb30BaTh IPU  BBINOJHEHUM Y4YEOHBIX 3aJaHMH  HaAy4HO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHBIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBaHUS TEKCTa, NpeoOpa3oBaHusl MH(OPMALUK U3 OJHOU

3HaKOBOM CUCTEMBI B APYT'YHO

1.19

co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHMSI,
0000mas wHPOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC MYyOJIMYHO TPEICTABISATH PE3yIbTAThI
MPOCKTHOM MJIM HWCCJIEIOBATEIbLCKOM JIEATEILHOCTH, IPU OTOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHCI>'I

1.20

MPYU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PaCHpPENeNiaTh 00sI3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKIAJ B JCATENBHOCTh TPYIMIMbBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICMCTBHE,  MpPOSBISIE  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC
Kon Kon
IIpoBepsieMbie 3j1eMeHTHI COAePKAHMS
pasaena 3JIEMEHTA
TEITJIOBBIE SABJIEHM A
OCHOBHBIE TOJIOKEHHUSI ~ MOJIEKYJIIPHO-KMHETHUYECKOU
6.1 TEOpUM CTPOEHUs BelecTBa. Macca U pa3Mepsl
' MoyieKyJl.  OmBIThI,  TOJITBEPXKAAIONIUE  OCHOBHBIC
TTOJIOXKEHHUST MOJICKYJIIPHO-KHHETHYECKON TEOPHH
Mopenu  TBEPHOro, JKUIKOTO W ra3000pa3HOro
6.2 cocTossHMH BemecTBa. Kpucrammmdeckue U amopQHbIe
Tena
OOBsiCHEeHHE CBOWCTB ra3oB, KUIKOCTEH W TBEPIBIX TEI
6.3 HAa OCHOBE IIOJIOKEHUH MOJEKYISIPHO-KHHETUYECKOU
TEOpPUH
6.4 CmaunBaHUE ¥ KalTWUISIPHBIC SBJICHUS
6.5 TennoBoe pacipeHue U CkaTHe
6 6.6 Temmneparypa. CBsi3b TeMmepaTrypbl CO CKOPOCTBIO
. TCIIJIOBOTO IBUXXCHUA HACTHUIL
67 Buytpennss sueprus. CnocoObl UI3MEHEHHS] BHYTPEHHEH
' SHEPTUU: TEIUTOTIEpeiada U COBEpIIEHUE PAOOTHI
6.8 Bunpl Teruonepeaadn: TEIIONPOBOJHOCTb, KOHBEKIINS,
' W3JIy4eHUE
KommuectBo  Temnorel.  YaenabHasd  TENIOEMKOCTH
6.9
BEIIISCTBA
TemiooOMeH © TEIJIOBOE paBHOBECHE. YPaBHEHHE
6.10
TEILIOBOro OanaHca
611 [InaBneHue u OTBEpAEBAHNUE KPUCTALIIMYECKUX BELIECTB.
' VaenpHast TEIIOTA IIJIaBIEHUS
6.12 [TapooOpa3oBanne u  KoHaeHcamms.  Vcmapenwue.

Kunenue. Y aenbHas TCILJIOTAa napoo6p a30BaHMs.



3aBUCUMOCTh TEMIIEpPaTypbl KUMIEHHUS OT aTMOC(HEPHOTo

JTABJICHUS
6.13 BnaxuocTs Bo3yxa
6.14 DHeprus TOTUIMBa. Y IeJbHas TEIJI0Ta CrOPaHUS
[Tpuntuner  pabotel  TerioBbix — aBurarenend  KITJI
6.15 TEIUIOBOTO JABHUTrarens. TersioBble IBUraTelld W 3aluTa
OKPYXKAaKOILEH Cpebl
3aKOH COXpaHEHHS U MPEBPALLEHUS YJHEPTHH B TEIIOBBIX
6.16
nporeccax
[TpakTuueckue paboThI:
OnbIThI no 00HapYKEHHIO JeicTBUS cuI
MOJICKYJIIPHOTO TIPUTSKECHUSI.
OnpIThl 1O BBIPAUIMBAHUIO KPUCTAJJIOB IOBapEHHOU
COJIM WJIM caxapa.
OnbITHI 110 HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUS T'a30B,
JKUJIKOCTEN U TBEPABIX TEll.
Onpeznenenne AaBIeHUS BO3yXa B OaJUIOHE IIMPHUIIA.
OnBITHI, JAEMOHCTPUPYIOLIME 3aBUCHMOCTh JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HArPEBAHUS WIIA OXJIAXKICHUS.
[IpoBepka TUNOTE3BI JUHEHMHON 3aBUCHUMOCTH JIJIMHBI
6.17 CTOJIOMKA KHUJIKOCTH B TEPMOMETPUUYECKON TpyOKe OT

TEeMIIepaTyphl.
Habmroienne v3MeHeHHs BHYTPEHHEH SHEpruu Tena B
pe3ynbTaTe TeIonepeaaun U padoThl BHEITHUX CHUJI.
UccnenoBanue sBieHus TEIJI000MEHA MPU CMENTUBAHUU
XOJIOJTHOM U TOPSIYEN BOJBI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IOJYYEHHOI'O
BOJIOM TIPH TEIJIOOOMEHE C HarpeThiM METATUYSCKUM
ATUHIPOM.

Ornpenenenne yAaelnbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue nporecca ucrnapeHusl.

Ornpesenenre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

OnpezneneHue yaelbHON TEIUIOTHI IJIABJIEHUS JIbJA.



6.18

dusnueckue SBICHUS B TMPHPOJE: IOBEPXHOCTHOE
HAaTSDKEHHE M KalWUIApHBIE SBJICHHS B TMPUPOJIE,
KpUCTAILJIBI B IpUpojie, uziyuenue CoiHIa, 3aMep3anue
BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHes, CHera.

6.19

TexHudyeckue  yCTPOMCTBA:  KallWJULAPBI, INPUMEPHI
UCIIOJIb30BAaHUsl KPUCTAJUIOB, XUIAKOCTHBIM TEPMOMETP,
JATYUK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, THTPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,

ABUTaTC]Ib BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpu3anus Tei. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH Kynona
7.2 (3aBHCUMOCTB CHJIbI B3aUMOJEHUCTBUSI 3apSKEHHBIX TEJ OT
BEJIMYMHBI 3apsi/10B U PACCTOSTHUS MEXTy TEJIaMU)
Onekrpuueckoe noje. Hanps’EHHOCTh JIEKTPUYECKOrO
7.3 nosist. [IpuHIMN Ccynepno3unuy dJIEKTPUYECKHUX ITOJIEH
(Ha KaUECTBEHHOM YpPOBHE)
Hocurenn »snekTpuyeckux 3apsiioB. OJeMEHTapHBIN
7.4 anekTpudeckuil 3apsan. Crpoenue aroma. IIpoBogHuku u
JUDIIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO0 3apsiaa
- ONeKTpuueckuii  TOK.  YCIIOBUSL ~ CYIIECTBOBAHHUS
' AIIEKTPUYECKOTO TOKA. VICTOUHMKYU MOCTOSIHHOTO TOKa
HevictBus BIIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJIKOCTSAX U razax
- Onektpuyeckas unenb. Cuia Toka. DJIEKTPUYECKOE
' HaIpsDKEeHNe
29 ConpoTusienue MIPOBOJIHHKA. VY nensHoe
' COIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa 1J1s yyacTKa Lenu




HOCJIGIIOBaTeJIBHOG u napauiCIbHOC COCOIUMHCHHUC

7.11
MIPOBOJIHUKOB
Pabota ¥ MOUIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Joxoynsa — Jlenua
213 ONEeKTpUYecKue LEeNu U MOTPEOUTENH IEKTPUUYECKOU
A
sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocrossHHBIE MarHuThl. B3anmMonencTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mosie. MarHuTHoe mojie 3eMJIM U €ro
7.15
3HAYCHHE JIJIs KU3HU Ha 3emiie
6 OnbiT Opcrena. MarHuTHOE MOJ€ ANEKTPUUECKOTO TOKA.
7.1
[IpumMeHeHue 37IeKTPOMArHuTOB B TEXHUKE
JleficTBue MarHMTHOrO MOJsi HA NPOBOJHUK C TOKOM.
. DIIeKTPOJBUTATENh TOCTOSIHHOTO TOKa. Mcmonab3oBaHue
A7
AJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCcIopTe
Onpitel  @apages.  SIBieHue  3IEKTPOMArHUTHOU
7.18
nHaykuuu. [Ipasuno Jlenna
DIIeKTpOreHepaTop. Crioco6s1 MOJTyYSHUS
7.19 AIEKTPUYECKOM  DHEPrum. DNIEeKTPOCTaHITUN Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH
[TpakTiueckue paboThI:
OnbITH 0 HAOTIOJACHUIO SICKTPU3AINH TeT WHAYKIIHEH
Y TIPU CONTPUKOCHOBEHHUH.
UccnenoBanue nOeMCTBUS BIEKTPUUECKOTO TOJISI  HA
MIPOBOJIHUKY U TUDJIEKTPUKH.
7.20 COopka W TipoBepka pabOTHI AICKTPHUYCCKON IICTIH

IIOCTOSIHHOT'O TOKA.

N3MepeHue U perynmpoBaHUe CUIIbI TOKA.

N3MepeHne u perynmpoBaHUe HAPSIKEHUS.
HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA, UIYLIETO YEPE3

PE3UCTOP, OT COMMPOTUBJICHUA PE3UCTOPA U HANPSIKCHUA



7.21

Ha Pe3UCTope.
OmBITHI, JIEMOHCTPHUPYIOIITHE 3aBHCHMOCTD
ANIEKTPUYECKOTO COIMPOTHBIICHUS TPOBOJAHUKA OT €ro
JUTMHBI, TJI0ILAIU TTOTIEPEYHOT0 CEUCHHS U MaTepHara.

[IpoBepka mpaBuia CIHOXKEHUS HAINPSHKCHUN  IIpU
MOCJICIOBATEIbHOM ~ COCIMHEHHH JIBYX PE3UCTOPOB.
ITpoBepka mpaBmiIa JUisi CHIJIBI TOKa MPU HapajlIeIbHOM
COCIMHEHUU  pe3uctopoB. OmpenencHue  padOTHI
ANEKTPUYECKOTO TOKA, HJIYIIETO Yepe3 PEe3UCTop.
OrnpeziesieHHe  MOIIHOCTH  AJICKTPUYECKOTO  TOKa,
BBIZICIISIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCHMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsIKEHUS
Ha HEH. Onpenenenue KITA HarpeBaTelIs.
Hccnenosanue MAarduTHOTO B3aMMOJIEHCTBU
MOCTOSIHHBIX MarHuToB. M3yyeHHMe MarHUTHOTO IIOJIA
IIOCTOSHHBIX MAardmToOB HpI/I nux O6’I)€IH/IH€HI/II/I nu
pazaenenuun. MccnenoBaHue NEUCTBUS JIEKTPUYECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnEBITHI,
JEMOHCTPHUPYIOIINE 3aBHCHMOCTD CHUIBI
BSaHMOI[GfICTBHﬂ KaTYIIIKI/I C TOKOM U MarHuvra OT CHJIbI
TOKa M HampaBjleHUd TOKAa B KaTymke. HM3yueHue

JEHUCTBUS MarHMTHOTO IOJS Ha MIpOBOAHUK C TOKOM.

KoHncTpynpoBanue u U3y4yeHue paboThI
DIEKTPOJABUIATEIS. N3mepenne KIIJ
AJIEKTPOJIBUTAaTEIbHONM  YCTAHOBKH. OneiTel 1O

HUCCICIOBAHUIO SABJICHUA SHCKTPOMaFHHTHOfI HWHIAYKIOHH:
HCCIeNOBaHHE HW3MEHEHHMH 3HAUCHUS U HaITpaBJICHU A

HHAYKOUOHHOI'O TOKa

dusnueckre SABJICHUS B NPUPOAE: DIEKTPUUECKUE
ABIEHUST B  atMocdepe, DIEKTPUYECTBO  HKHUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJId, pei( TOII0COB,
POJIb MAarHuTHOTO IOJIA JJIA KU3HH Ha 36MJ’I€, IMOJIAPHOC

CHAHHC



TexHu4eckue YCTpPOMCTBA: JJIEKTPOCKOI, aMIepMeTp,
BOJIETMETD, PEOCTAT, CYETUUK DIIEKTPUYECKOW DHEPIUH,
79 AJIEKTPOOCBETUTENbHBIE  NPUOOPBI,  HarpeBaTeIbHbIE
. AIIEKTPOIPUOOPHI (mpumepsl), IEKTPUYECKUE
IIPEAOXPAHUTENIH, DJIEKTPOMArHUT, SJIEKTPOABUIATEIb

IMOCTOAHHOT'O TOKA, I'CHCPATOP IMMOCTOAHHOTO TOKA

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHUS

Kox
NpoBepsieMoro
TpeOOBaHMSA

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM pe3yJbTaTaM
0a30BOI0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOT0 001ero odopazosanusi Ha ocHoBe ®I'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUU MPUPOABI, O POJHM DIKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeld poau (U3MKH B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTUuH, 00 HBOIIOLUU
(UBUYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHHE MHUpa, O BKJIAJAE POCCUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOILIErO

MHpa, pa3BUTHEC TEXHUKU U TEXHOJIOTHI

3HaHUs O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEpPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MHpPUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIMIUX TaAHHOC CbI/I?J/I"IeCKOG SIBJICHUCE,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpyXaromeM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Bnanenne ocHOBaMH IIOHSATHHHOTO arrapara U CHMBOJIMYCCKOTO

SI3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHEC HX IJId PCIICHUA y'-Ie6HI)IX 3aaa4,




YMEHHUE XapaKTepu30BaTh CBONCTBA Tel, (U3NYECKUE SBICHUS U
MPOIIECCHI, UCTIONB3YS (PyHAAMEHTAIbHBIE U SMIUPUYECKUE 3aKOHBI

YMeHHe OIuCHIBaTh HN3YUCHHBIC CBOMCTBA TEII (bPISI/I‘ICCKI/Ie SIBJICHUA,

HCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IG BCJIIMYHHBI

BnaneHwe ocHOBaMH METOJOB HAydyHOTO IIO3HAHUS C Y4ETOM
coOIOZICHHs MPaBWJI OE30MaCHOTO TpynAa: HaONIOJACHHUE (QU3HUECKUX
SIBJICHU

YMEHHE CaMOCTOSITEILHO COOMPATh IKCICPUMEHTAIBHYIO YCTAHOBKY
U3 JIaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKIUH, OMUCHIBATH XOJ]
OTIBITA U 3aIKMCHIBATH €r0 PE3yJIbTaThl, (HOPMYIHMPOBATH BHIBOJIbI;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX M3MEPEHHI (PU3HMUECKUX BEITUYNH:
yYMEHHE IUIAaHHUPOBATh H3MEPEHHUS, CaMOCTOSATEIILHO COOMpPATh
OKCICPUMCHTAIBHYI0 ~ YCTAHOBKY 110 HHCTPYKIIMH, BBIYHCIISATH
3HAYCHUE BEJIMYMHBI M AHAIU3UPOBATh IMOJIYUYCHHBIC PE3YJIbTaThl C
y4€TOM 3aJaHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;
NPOBEJCHUE  HECIOKHBIX  AKCICPUMEHTAIbHBIX  HMCCIICIOBAHUM;
CaMOCTOSITENILHO ~ COOMpaTh AKCHEPUMEHTAIBHYI) YCTAHOBKY W
OPOBOIUTH  HCCIICJOBAaHUE IO  HMHCTPYKIUH,  MPEACTABIAThH
MOJTyYCHHBIC 3aBUCHUMOCTHA (PM3MUECKUX BEIUYMH B BHJE TAOJHII U
rpadMKOB, YYUTHIBATH MOTPEIIHOCTH, JCJIaTh BHIBOJIBI IO PE3y/IbTaTaM

HUCCICI0BaHUA

[Tonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUYECKUX  MoOJIENei
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeN, IJIaHETapHas MOJENb aroma,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE MPUMEHSITb UX JUIs

00BsicHEHUS PUBNYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEN, B TOM
Yuclie W B KOHTEKCTE CHUTyalMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON Ha U3yYEHHBIE CBOMCTBA (PU3NUECKUX

HBHGHHI)'I, CbI/I?,I/I'—IeCKI/Ie 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIINU

YMenue pemath pacu€THble 3agaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ysl 3aKOHbI W (OpPMYJbl, CBS3bIBAIOIINE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KPAaTKOE€ YCJIOBHUEC 3aJayM,

BBIABJIATE HCAOCTAIOIIHWE HaHHBIC, BBI6I/IpaTB 3aKOHBI H (I)OpMy.]'IBI,



10

11

HCO6XOZ[I/IMBIe IS e€ PEeIICHMs, UCIIOJIB30BaTh CIIPABOYHBIC JAHHBIC,
MMpOBOAUTDH paC‘-IéTBI U OHOCHUBATH PCATUCTUYHOCTL IIOJYUCHHOTO
3HaA4YCHUA @HSHHCCKOﬁ BCJIIMYHHBI; YMCHHUEC OIIPEACIIATE Pa3SMEPHOCTDH

(bu3n4ecKoil BETMUNHBI, TOJYYEHHON MPU PEIICHUH 3a/1a41

YMeHne XapakTepu3OBaTh IPUHLHUINBI  JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ys 3HAHUS O
cBOMicTBax (hM3MYECKUX SBJICHUH UM HEoOXoauMble (U3NUECKHe

3aKOHOMEPHOCTH

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
NOBCEHEBHOM KM3HM s oOecriedyeHus O€30HaCHOCTH  IpHU
oOpamieHUd ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbsi U  COONIONEHUS HOPM
HKOJIOTUYECKOr0 IOBEJCHHMsS B OKpYXawolled cpele; [OHMMaHUue
HEOOXOUMOCTH MPUMEHEHMs JOCTHXKEHUH (PU3MKM U TEXHOJIOTH

AJI1 paquOHAJIIBHOTO ITPUPOAO0IIOJIB30BaAHUA

OnelT 1oMcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHusl C MCIOJIb30BaHHMEM HH(POPMaLMOHHO-
KOMMYHHUKATHUBHBIX TE€XHOJIOTUI; YMEHHUE OLEHUBATh JIOCTOBEPHOCTH
HOJYy4eHHOM HMH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJTHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUil HAay4HO-TIOMYJISPHYIO JIUTEpaTypy
(GU3NYECKOTO CONIEpP)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BnajgeHue 0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uHpopManuid ©3 OJHOW 3HAKOBOM CHCTEMBI B JIPYIyl0; yMEHHE
co3faBaTb COOCTBEHHbIE ITMCBMEHHBIE W YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIUMCJICHHSI CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE MPAMOIMHEHHOE ABM)KEHHE. 3aBUCHMOCTh KOOPJIMHATHI TEia OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJMHATHI Tella OT BPEMEHH B Cllydyac PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHUS, MPOEKIIMA CKOPOCTH M TMPOEKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padmku 3aBHCUMOCTH OT BpPEMEHH ISl TPOCKIUH YCKOPEHUS, MPOCKIIMU
CKOPOCTH, TPOEKIMK TMEPEMEIICHUs, KOOPAMWHATHI TPH PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBUCMMOCTH OT BpEeMEHU /sl MNPOEKLUHUU YCKOPEHUS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampapiieHue II€HTPOCTPEMUTENLHOTO

16 yckopeHus. @opMmyiia Ui BBIYACIECHUS YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuuyrHa. CloxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHne 1nokos U TpeHUe CKOJIbXkeHUs. Dopmyna A BIYMCIECHUS MOAYIISI CHIIbI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTrO MaJeHusI.
®opmyna 175 BBIYUMCIEHUS CUJIbI TSHKECTU BOIM3H noBepxHocTH 3emin: F = mg.
JIBmxenue rianet Bokpyr Counia. [lepBas KocMUYecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC CHCTEMEI Tel. MI3MeHeHue HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCA JJIs1 3AMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. @OpMy.]'Ia JUIA BBIYUCIICHUSA

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM



OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXAaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MEPUOJI KOJIeOaHU]:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHULIE

nByX cpell. MHdpa3Byk U yIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXHUHBL;, KO3(pPUIMEeHTa TpeHHsI CKOJNbKEHUsS; pabOThl CHIIbI TPEHUS, CHUJIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBUKEHMSI OpycKa MO0 HAKJIOHHOMW IJIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPY>KMHHOTO MasTHHKA; MOMEHTA CHJIBI, JCUCTBYIOLIETO HA PHIYar;
paboThl CWJIBI YNPYTrOCTH TMPH MOIBbEME I'py3a C MOMOIIBIO HEHNOJBH)KHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU NOABEME Ipy3a ¢ MOMOIIbIO MOJBUAKHOIO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeNla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CUJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JABJIEHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHoa
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka yciioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 nNpupooe: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEKUBOH IPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOLE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE JBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB JXUBOTHBIMH, 3EMJICTPACCHUC, celicMuUecKue BOJIHBI, IYHAMH, 53XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUHM  CTPOCHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmdeckue u amopHsie Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temreparypoii. bpoynoBckoe nBmwxenue, quddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TemioBoe paciIupeHue u cxatue

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE
Harpesanne wu oxnaxnenue ten. KommdectBo — TemioTsl. Y aenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWsS PHEPrMM B TEIJIOBBIX Ipoleccax. YpaBHEHHE TEIUIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus W KoHAeHcaluu. KuneHue IKUAKOCTH. YJenbHas Temora

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctauzauus. V3MeHeHWe BHYTPEHHEH SHEpPruud Mpu

IJIaBJICHUU U KPpUCTAJJIM3AalINN. VI[CJ'H:HEISI TCILIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuuns! pabots! TemoBbix apurateneit. KI1/1 reruioBoro asurarens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCIE OMYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIIapCHUA

2.16

Qu3suueckue s61eHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KalMWUIIpHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. J[Ba BUaa 3JIeKTPUUECKHUX 3apsii0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpuyecknx 3apsaoB. JIEHCTBHE SIIEKTPUYECKOTO IO  HA

SJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUSJICKTPUKHU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.



Hanpsixenue.

I=q/t,U=A/q

:‘)J'IGKTpI/ILIeCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC QJICKTPHUYCCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT DOpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHUKA C TOKOM. JInHUM
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE HOCTOSHHOTO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHEe MarHUTHOTO ITOJIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHOM UHAYKIUU. [IpaBuno Jlenna
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIBI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MArHUTHOTO TTOJIS JUISl )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa.: 3JIEKTPOCKON, aMIIEpPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIEKTPUICCKHE
NPEIOXPAHUTENH, dSJICKTPOMArHHUT, OJJIEKTPOJIBUTATENh TIOCTOSHHOTO TOKa,
IreHEepaTop MOCTOSTHHOTO TOKa
3.19 DJeKTpoMarHuTHBIC BOJHBI. 11Ikaja 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mojielb cBeTa. [IpsMoIuHEeHOE pacipoCTpaHEHHE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' muusel: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue mpudopsl
Ipaxmuuecxue pabomoi
H3mepeHne onTUYEeCcKOi CUJIbl coOWparoiiei JTUH3bI; (OKYCHOTO pPaCCTOSHHS
coOuparomield JMH3BI (IO CBOMICTBY paBEeHCTBa pa3MEpoB IpeaMera M
M300paxKeHusi, KOTJa MpeAMEeT pPachoiiokeH B JBOMHOM (oOKyce), MmoKazarems
3.26 MPEIOMJICHUS CTEKIA.
HccnenoBanue cBOWCTBA U300paKeHHsI, MOJYUEHHOTO C IIOMOIIBI0 COOUpArOIIei
JUH3bI, W3MEHEHHS (OKYCHOTO PpACCTOSIHHSI JBYX CIIO)KCHHBIX JIMH3;
3aBUCHUMOCTH YTJIa TPEJIOMIIEHUSI CBETOBOTO Jiyda OT yrja MajJeHHs Ha TpaHulle
«BO3JTYX — CTEKIIO)
397 Qusuueckue senenusi 6 npupode: 3armenus Comana w JIyHBI, 1BeTa TeI,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SIBJIEHU S
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydenus. Peakiun anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna no paccesauro anbda-dactuil. [lnanerapHas Moaenb aroma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MAaCCOBOT'O YHCET
Qusuueckue A6leHUs 6 Npupode. E€CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHAUBUIYaJIbHBIN JT03UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1) ®usuka, 7 knacc/ Ileppimkun A.B., O011ecTBO ¢ OrpaHUUEHHOM OTBETCTBEHHOCTHIO «[IPODAY;
AxkimonepHoe o61ectBo «M3narensctBo «lIpocBemenney

2) ®usuka, 8 knacc/Ileppimkun A.B., O0iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «[[PODAY;
AxkimonepHoe o61ectBo «M3narensctBo «IIpocBemenney

3) ®usuka, 9 xknacc/Ilepeimkun A.B.,I'yrauk E.M., O01mecTBo ¢ orpaHIYeHHON OTBETCTBEHHOCTBIO
«IPODAy; AkumonepHoe o6mecTBo «M3aarenscTBo «IIpocBemenuey

METOAUYECKUE MATEPUAJIBI VI YUYUTEJIA

1) ®usuka. 7 xnacc. ba3oBelit ypoBeHs. MeToanueckoe mocodue k yueOnuky .M. I1éppimkuna,
A.N. BaHOBa,

2) ®usuka. 7 knacc (yrryOsnéHHbIi ypoBeHb) Peanu3zamnus tpedoBannit ®I'OC ocHOBHOTO 00111€TO
oOpa3oBaHusi. MeTomu4eckoe mocooue st yIuTes,

3) ®msuka. Peamuzanus tpedoBanniit @I'OC ocHOBHOTO 001Ier0 00pa3oBaHUs: METOINIECKOE
ocoOue IS yIUuTeIs,

4) CoopHuk 3anay no ¢usuke. 7-9 knacc/Jlykammk B.W., Usanosa E.B., «M3narenscTBo
«IIpocBereHue»,

5) ®usuka. 8 kinacc. Pa3HOypoBHEBBIE CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl/Kupuk JLA.,
«M3marenscTBO «Mekcay,

6) IToypounsie pa3paboTku 1o ¢pusuke. 7 knacc/Bonkos B.A., [Tonsuckuit C.E., «3paTenscTBo
«BAKO»,

7) Tectol o pusuke k yueOHUKy A.B. Ilepbimkuna «®Pusnka. 8 kimace»/UYedborapesa A.B.,
«M3marenbcTBO «OK3aMen,

8) KonTponbsHble 1 caMmocTosITeNbHBIE paboThl 10 pusuke k yueOHuky A.B. [leppimkuna «Pusuka. 8
kiaccey/I'pomrea O.U., «3naTenbeTBO «IK3aMEH»,

9) KoHTposibHBIE ¥ CAMOCTOATENIbHBIE paOOTHI 10 pusuke K yueOuuky A.B. Ilepsikuna, E.M.
I'yrauk «®usnka. 9 knacey/I'pominera O.U., «M3naTenbeTBO «IK3aMEHY,

10) Coopuuxk 3ananuit OI'D ¢pusuka/Xannanos H.K., «M3narenscTBo «kcMoy,

11) Pabouas Terpans k yaueoHuky A.B. Ileprimkuna ®@usuka. 7 knace/T.A. Xannanosa, H.K.
XannaHoBa, O0IIECTBO ¢ OTPAaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKioHepHOe 0011IeCTBO
«M3narenscTBo «lIpocBemenue»,

12) Pabouas Terpans k yueOHuky A.B. Ileprpimkuna @usnka. 8 kimace/T.A. Xannanosa, H.K.
XanHaHoBa, O0IIECTBO ¢ OTPaHMYEHHON 0TBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE 00IIECTBO
«M3narenscTBo «lIpocBemenue»,

13) Pabouas terpanp k yueOHUKY A.B. [lepbimkuna, E.M. I'yrauk ®@usuka. 9 kinacc/E.M. I'yTHuk,
N.T". BnacoBa OO111ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY; AkirioHepHOe 00111eCTBO
«3natensctBo «IIpocBemienue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1)https://lecta.ru/ - Iludpoas oGpazoBaTenpHast miardopma,

2) https://1bz.ru/ - snexTpoHHBIE pecypchl Mo Gusmke,

3)https:/ffizika.ru/ - caiiT ans npenonaBareneit Gpu3nKy,

4)https://college.ru/ — marepuasl mas moaroroBku k EI'D ¢ 2002r.,

5)https://elementy.ru/ - «I1yTh B HayKy» - SJIEKTPOHHBIN KYPHAI IS IIKOJIBHUKOB,
CTPEMSIIUXCS Pa3BUTh CBOM KPYTro30p U YIIYUIINThH 3HAHUS 10 (DU3HUKE,

6) https://fiz.1sept.ru/ — snekrponHas moaOOPKa KypHAIIOB IO (PU3UKE OT U31ATEIBLCKOTO JOMa
«ITepBoe ceHTAOPsI»,

7) https://teach-shzz.jimdofree.com/ — Uudopmarrka u Gpusnka, yHUKaIbHBINA peCypc,
COZIEPIKAIIUi DJIEKTPOHHBIE OUOIMOTEKH MaTEPHAIIOB TI0 3TUM JBYM IIPEAMETaM;



https://lbz.ru/
https://elementy.ru/
https://teach-shzz.jimdofree.com/

8) http://school-collection.edu.ru/— Exnnast koyutekuus nuppoBbIXx 00pa3oBaTeIbHBIX PECYPCOB,
9) https://lesson.edu.ru/ - deaepanbubiii mopTan «Poccuiickoe 0Opa3oBaHue,
10) https://m.edso0.ru/ - EnuHoe coaepskanue o01iero oopa3oBaHusl.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOLECCA YYEBHOE OBOPYJTOBAHHUE

CnpaBo4HbIe TaOIUIIBI

OBOPYIOBAHUE /IS ITIPOBEAEHN A JIABOPATOPHBDIX,
ITPAKTUYECKUX PABOT, IEMOHCTPALINIA

MynbTUMe TUIHBINA TPOEKTOP, 000PYAOBAHUE JIJIst AEMOHCTPAIIUA, TPOBEICHUS
1abopaTopHBIX paboT


https://lesson.edu.ru/
https://m.edsoo.ru/




