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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHI W TpeOOBaHUU K pe3yslbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOM MPOTPaMMbl, MPEICTABIECHHBIX B
OI'OC 00O, a Takxke ¢ yuéroM (enepanbHON paboyelt mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenoaaBanust yueOHoro npeamera « Ou3nkay.

CopnepxaHue mnporpaMMmbl 10 (QU3MKe HampaBieHO Ha (opMHUpoOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroUIMXCsl U OpPraHU3AlMUI0 H3YYECHHS
(Gu3MKM Ha JeATeTbHOCTHOM OCHOBe. B mporpamme mno (u3uke y4duTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpeamera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPeIMETHBIM pe3yJbTaTaM 00yUYeHUsl, a TaAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsI.

[Iporpamma 1o pusuke ycraHaBIMBaeT pacupereseHue yueOHOro MaTepuaa
no rojgaM oOydeHus (MO KjiaccaM), mpeasiaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3YYEHHsS] TE€M, OCHOBAHHYIO Ha JIOTMUKE Pa3BUTHs MPEAMETHOTO COACPNKAHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00yYarOIIUXCHI.

[Iporpamma mno ¢u3uke pa3zpaboTaHa € LEJIbI0 OKAa3aHHs METOJIUYECKON
IOMOIIY YYUTENIO B CO3JaHUU pabodeil mporpaMMbl IO y4€OHOMY MPEIMETY.

®dwusnka SBIACTCS CUCTEMOOOPA3YIOIINM JIsl €CTECTBEHHOHAYYHBIX yUeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y9aeMbIX XUMHUEH, OMOIOTHEN, aCTPOHOMHUEH 1 (U3UUYECKOii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHUpA, MPEIOCTaBIsICT HanOOJIee SICHBIC
00Opasipl MPUMEHEHUs] HAYYHOTO0 METOJA MO3HAaHMsI, TO €CTh CIoco0a MOTydYeHHUs
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Onna w3 riaaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUSA B CTPYKTYpE OOIIETO
oOpa3oBaHUsS COCTOUT B (DOPMUPOBAHHHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMpEANojiaraeT OBIIAJICHUE
CHEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
ITPaMOTHOCTb:

e Hay4HO OOBSICHATDH SBJICHHUS;

e OIICHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS;

e UWHTEPHPETUPOBATH  JIAHHBIE U HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeIbCTBA IS MOTyYEHHUs] BHIBOJIOB.

Henn wusyuenus ¢GU3MKM Ha YpOBHE OCHOBHOTO 00I1Iero 00pa3oBaHMs
OIIPCACICHBL B KOHT_[GITT[VIVI NpernogaBaHuA yq66HOFO npecamMcTa «Duzuka» B
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oOpa3oBareibHBIX oOpraHusanusx Poccuiickoir @Dexpepainuu, peannu3yrOMUX
OCHOBHBIE  00II€00pa3oBaTeNIbHBIC MPOTPAMMBI, YTBEPKIAEHHON  pEIIeHHEM
Komnernn Munucrepctsa npocsenienust Poccuiickoii @eaepanuu (IpoTokoa oT 3
nekadbps 2019 r. Ne [TIK4BH).

Heaun uzyyenus Gpusuku:

e TMpUOOpETEHHWE HHTEpPeca U CTPEMJICHUS OOYYaIOIIUXCS K HAyYHOMY
U3YYECHHUIO TPUPOJBI, PAa3BUTHE WX HWHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUA U (POpMUpOBaHHE
UCCJIeI0BATEIBCKOTO OTHOIIEHUS K OKPY>KAIOUTUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yiibTaTa U3y4eHUsI OCHOB
CTPOEHUS MaTepuu U QyHIAMCHTAJIbHBIX 3aKOHOB (DU3UKU;

e (opmMupoBaHHE NpEACTABICHUNH O POJIM (PUBMKHU IS Pa3BHTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE  TMpEACTaBIEHUH O  BO3MOXKHBIX  cdepax  Oyayuiei
npodeCCUOHANILHON NIEeSITENILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaJbHEHIIIeMy OOYYCHHIO B ’TOM HaIpPaBJICHUH.

JlocTikeHrne 3THUX Iejed MmporpaMMbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00€CTIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

e TMpuoOOpeTeHHWe 3HAHWKW O JUCKPETHOM CTPOCHUHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHHSIX

e TMPUOOpPETEHHE YMEHUM OIMHUCHIBATH U OOBSCHATH (PU3HUECKUE SBJICHUS C
HCITOJIb30BaHUEM TTOJTYYCHHBIX 3HAHUIA;

e OCBOCHHE METOJOB PEIICHWS TMPOCTEHINMX pacu€THRIX 3ama4 ¢
HCITOJIh30BAaHUEM buznuecKknx MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOJIOMATH MPUPOTHBIC SBJICHUS W BBITIOIHSATH OIBITHI,
nabopaTopHble  pabOTBI M OKCIEPUMEHTAIBHBIC HCCIEAOBAHUS C
MCITOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

e OCBOEHHE TPHUEMOB pabOThl ¢ MHPOPMANHEH (PUIUUECKOTO COACPKAHUSA,
BKJTFOYasi HH(POPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (DU3UKHU, aHAIH3 U
KPUTHUYECKOE OIICHUBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO cO chepamu MpoheCCHOHAIBHON JEATeIbHOCTH, CBI3aHHBIMH
C (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha
JTOCTKEHUAX (PU3UUECKON HAYKHU.

Ha uzyuenue ¢usuku (6a30BbIl ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIIETO
obpazoBanus otBoautcs 306 gacos: B 7 kimacce — 102 yaca (3 gaca B Heemio),
BKJIFOYast TabopaTopHbIi mpakTukyM 34 yaca; B 8 kinacce — 102 vaca (3 vaca B
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HEJIEITI0), BKJIF0Yas JJabopaTopHbIN MpakTukyM 34 yaca; B 9 kiacce — 102 gaca (3
yaca B HEJIEII0).

Copnepxxanue wMoxayns «lIpaktukym 10 (Qu3MKe» HampaBi€HO Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOM  IpaMOTHOCTM  OOydaromuxcs U
OpraHu3alMi0 M3y4YeHHUs] (PU3UKU Ha JAESITEIbHOCTHOM OCHOBE, (HOpMUpOBaHUS
UHTEpEca K MpeAMETY, MPaKTUYECKUX HaBBIKOB paloThl ¢ mpubopamu. B momyne
«IIpakTKyM 1O (QU3MKE» YUUTHIBAIOTCSA BO3MOXHOCTH Yy4eOHOTO MpeaMeTa B
peanuzanuu  TpeboBanuit GI'OC OOO k I1UIAHUPYEMBIM JMYHOCTHBIM U
METaNpeAMETHbIM pe3yJbTaTaM OOydYeHHs, a TaKkKe MEXIPEIMETHbIE CBSI3U
€CTECTBEHHO-HAYYHbIX y4€OHBIX IPEJAMETOB HAa YpPOBHE OCHOBHOIO OOIIETo
o0pa3zoBaHUs.
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COJEPKAHUE OBYUYEHUA
8 KIIACC

Pa3znea 6. TeruioBblie IBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH CTPOEHUSA
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHOKUHETUYECKON TEOPUU.

Mopenu TBEPHOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUW BEHIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHHE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOXKEHUN MOJEKYISIPHO-KMHETUYECKOW TEOPHUH.
CmaunBaHuE U KalWJUISIPHBIE SIBIICHUS. TENI0BOe pacllMpEHNE U CKATHE.

Temneparypa. CBsi3b TemMmepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JIBHXKEHUS
yacTull. Buytpennsass sHeprus. CrnocoObl HM3MEHEHUs BHYTPEHHEW SHEpruu:
TeruIonepeaaya u copepliieHre padotel. Buabl Ternonepenayu: TemIonpoBOAHOCTb,
KOHBEKIIUSI, U3JTyUYCHHUE.

KomnuecTtBo TemaoTel. YenbHas TEINIOEMKOCTEL BeEIleCTBA. em1ooOMeH U
TEIJIOBOE paBHOBeCHE. YpaBHEHUE TeruioBoro Oananca. IlmaBneHue u
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. YnenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYpPbl KHUIEHUS OT aTMOC(HEpPHOro
JABJICHUSL.

Brnaxnocte BO3ayXA.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPaHUs.

[Ipunuuner pabotel TemnoBeiXx aAurarenei KIIJ[ temsoBoro npsurarens.
TernmoBble ABUTATENM U 3aIATA OKPYKAIOLIEW CPEJIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIUIOBBIX MPOIIECCaX.

emoncmpayuu.

1. HaGmonenne GpOyHOBCKOTO JBUKCHHS.

2. HaGmronenune muddyszun.

3. HaOmroneHue siBIICHUI CMauyMBaHUS U KAWJUIPHBIX SBICHUM.

4. HabmroieHre TerioBOro paciuiupeHus Tell.

5. M3meHeHue naBieHus ra3a MpU U3MEHEHHH O0BhEMA W HATPEBAHUH WIIH

OXJIAXKJICHUH.

6. IlpaBuia usmepeHus TeMnepaTypsl.
7. Buasl Teronepenayu.
8. OxJaxkJIeHHe MPU COBEPIICHUN PAOOTHI.
9. HarpeBanue mipu coBepiiieHUM pabOThl BHEIITHUMH CHJIAMHU.
10. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEUIECTB.
JNOKYMEHT H&%MQMMESHHH
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12. HaGnroeHne mocTosTHCTBA TEMITEpaTyphl PHU TJIABJICHUH.

13. Mogenu TEIJIOBBIX ABUTATEIICH.

Jlabopamopusie padomul u onvimel.

1. OnbITHI IO OOHAPYKEHUIO NEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnbITHI 110 BEIPAIIMBAHHUIO KPUCTAILIOB IIOBAPEHHOM COJIM WJIU caxapa.

3. OmnbIThl IO HAONIOACHUIO TEIUIOBOTO PACUIMPEHMs Ta30B, JKUJIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue AaBlieHUs BO3Ayxa B OAJJIOHE HITIPHUIIA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh [IaBIICHUS BO3[yXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAXKICHHUS.

6. [IpoBepka runoTe3bl JMHEHHON 3aBUCUMOCTH JJUHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.
7. HabGmroneHue wuW3MEHEHUsT BHYTPEHHEW OSHEPruM Tejla B pe3yjbTaTe
Teruionepeaadyu U padoThl BHEIIHUX CHUII.

8. HccnenoBanue sIBICHHS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U

ropsiueu BOJIBI.

9. OmpeneneHue  KOJUYECTBA  TEIUIOTHI, IMOJYYEHHOIO  BOJOW  MpH

TEIJI000MEHE C HArPEeThIM METAUTUYECKUM IIHJIMHIPOM.

10. OnpeneneHne yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue nporecca ucnapeHus.

12. OnpeeneHre OTHOCUTENBHOM BIa)KHOCTH BO3yXa.

13. OnpeneneHne yaenbHON TEMIOTHI IJIABJICHUS JIbJA.

Paznen 7. DiaekTpruuecKkue 1 MATHUTHBIE SIBJICHUS.

Dnektpuzaums Ten. [Ba pona snexkTpuueckux 3apsaaoB. B3anmopeinctBue
3apspkeHHbIX  Ted. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3apsJI0B U PACCTOSHUSI MEXKIY TEJIaMU).

Onektpuyeckoe mnose. Hanpsok€HHOCTh 3nekTpudeckoro mnosist. [lpuHimn
CyNEPHO3ULIUU IIEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOoBOJHUMKM U JOUANEKTPUKU. 3aKOH  COXpPaHEHUS
3JIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUN TOK. YCIOBUS CYHIECTBOBAHUS DJICKTPUUECKOTO TOKA.
HNCTOYHMKM TIOCTOSIHHOTO TOKa. JIeWCTBHUS DIIEKTPUUECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE ). DIEKTPUUYECKUI TOK B JKUJIKOCTSIX U razax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBiaeHHEe TPOBOJHUKA. Y ACIBHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
JU1s ydactka uenu. [locnegoBarenbHoe U MapaJuIeIbHOE COEAMHEHUE IPOBOJHUKOB.
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PaGota u MomHOCTH dyekTpuueckoro Toka. 3akoH JDxoyms—Jlenna.
DIIEKTPUYECKUE TIETH U TTOTPEOUTENH dJISKTPUUSCKON 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

ITocTosinHBIEe MarHuThl. B3anMoaencTBre MOCTOSHHBIX MAarHUTOB. MaruuTHoe
rmosie. MarauTHoe mojie 3eMIM M ero 3HaueHHe I KW3HM Ha 3emie. OIbIT
Opcteaa. MarHuTHOE MoJie JIEKTPUIECKOro Toka. [IlpumMeHeHune 3J1eKTpOMarHuToB
B TeXHUKE. J[efiCTBME MAarHUTHOTO MOJIsSI HA POBOJHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO ToKa. Mcrnonb30BaHWE AJIEKTPOJBUTATENCd B  TEXHUYECKHUX
YCTPOMCTBaX M HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBjieHUE 3IEKTPOMArHuTHON MHAYKIMU. [IpaBuino JleHna.
DIIEKTPOreHepaTop. Crioco0n1 MOJTy4YCHUS AJIEKTPUYECKOM SHEPTHUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLUs TE.
JIBa pojia 3IEKTPUYECKUX 3apsI0B U B3AUMOJICHCTBUE 3aAPSIKECHHBIX TEI.
YCTpONCTBO U IEUCTBUE IIEKTPOCKOTIA.
DJIEKTpOCTaTUYECKasi MHAYKIHS.
3aKOH COXpPAHEHUS JNEKTPUUECKHUX 3aPSJIOB.
[IpOBOHUKH U AUIEKTPUKH.
MoenupoBaHre CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
HMcToyHMKH TTOCTOSIHHOTO TOKA.
JIeHCcTBHS DIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. I'a30BbI1 pasps.
. I3MepeHnune cuiibl TOKa aMIePMETPOM.
. I3Mepenune 3IeKTpUYeCcKOro HAnps)KEHUsT BOJIbTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUMN.
. BzanmoiencTBre moCTOSSHHBIX MAarHUTOB.
. MoaennpoBaHre HEBO3MOXKHOCTH PA3JCICHUS IMOJFOCOB MarHuTa.
. MoaenupoBaHrE MarHUTHBIX MTOJIEH MOCTOSIHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarautHoe 1noje Toka. DJIeKTPOMArHHuT.
. JIeicTBME€ MarHUTHOIO TIOJI HA MPOBOJHUK C TOKOM.
. DJEKTPOJIBUTATEIb MOCTOSIHHOT'O TOKA.
. UccnenoBanue siBIEHUS JJIEKTPOMATHUTHON UHAYKIIUH.
. OnbiTel Papajes.
. 3aBUCUMOCTh HaIpaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBCHHUSI.
25. DJIEKTPOT€HEPATOP MOCTOSHHOTO TOKA.
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Jlabopamopuwie padbomel u onvimel.

1. OmpITl TO HAONIOACHUIO DJEKTPU3AIMU TeJl WHIYKIMEeW U Mpu
COMPUKOCHOBEHHH.

2. UccnenoBanune AEMCTBUS DIEKTPUUYECKOTO TOJS HA TPOBOJHUKUA H

JINDIICKTPUKH.

CoOopxka u npoBepka padbOThI JIEKTPUICCKON LIETTH TTOCTOSTHHOTO TOKA.

N3mepenune u peryampoBaHue CUIIbI TOKA.

N3mepenune u peryanpoBaHue HaNPSKESHHUS.

HccnenoBanre 3aBUCMMOCTH CHIJIBI TOKA, WIYIIETO 4Yepe3 PEe3ucTop, OT

CONPOTURJICHUS PE3UCTOPA U HAMPSIHKEHUS HAa PE3UCTOPE.

7. ONBITHI, JTEMOHCTPHUPYIOIITHE 3aBUCHUMOCTD AIEKTPUYECKOTO
COTIPOTUBJICHUS TIPOBOJAHMKA OT €ro JUIMHBI, IUIOMAIN ITOMEPEYHOTO
CEUYeHHUs U MaTepuaa.

8. IlpoBepka mpaBuia CIOKEHHS HANPSKEHUW TIPU TOCIEI0BATEIbHOM
COCJMHEHUH JIBYX PE3HUCTOPOB.

9. IlpoBepka mpaBwia Jyisi CUJbI TOKAa MNP TapauieIbHOM COEIMHEHUU
PE3UCTOPOB.

10. Onpenenenne padOThI IESKTPUUECKOTO TOKA, UIYILIET0 Yepe3 pe3ucTop.

11. OmpeiesieHe  MOIIMHOCTH  3JIEKTPUYECKOTO TOKA, BBIJICISAEMON Ha
pe3ucTope.

12. UccrenoBanne 3aBUCUMOCTH CWJIbI TOKa, UIYIIETO YEpe3 JIAMIOYKY, OT
HaIpsKEHUS HA HEW.

13. Onpenenenne KII/] narpeBaTens.

14. MccnenoBanre MAarHUTHOTO B3aUMOJICHCTBHS TIOCTOSIHHBIX MarHUTOB.

15. I3yueHne MarHUTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPH UX 00bEeTNHEHNUN

o v M w

U pa3ACIICHUN.

16. MccienoBanue neMCTBHS JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITBL, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTHh CHJIbl  B3aMMOJECHCTBUS
KATYIIKHU C TOKOM M MarHATa OT CUJIbI TOKA ¥ HAIIPABJICHUsI TOKA B KaTYILKE.

18. MI3ydyeHue nerMCcTBHsI MarHUTHOTO T0JIS HA IIPOBOAHUK C TOKOM.

19. KoHCcTpyHpoBaHuE U U3y4eHHE padOThI JJIEKTPOABUTATEIS.

20. M3mepenne KII/I anekTpoaBurarenbHON yCTaHOBKH.

21. OnbBITBI 1O MCCIIEIOBAHUIO SIBJIEHUS JJIEKTPOMArHUTHOM HMHIYKIIHH:
UCCIICIOBAaHNE HW3MEHEHUW 3HAYEHMUS M HANpPaBICHUS HWHIYKIHUOHHOIO
TOKA.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JOCTH)KEHHUE TUYHOCTHBIX, METAIIPEAMETHBIX M MPEMETHBIX 00pa30BaTeIbHBIX

pE3yJIbTATOB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B

JacTu:

e 1) IATPHMOTHYECKOT0 BOCIIUTAHUS:

e - IIPOSIBJIICHHE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(U3HYECKON HAayKU;

e - [IGHHOCTHOE OTHOIIEHHUE K JOCTHKCHHUSIM POCCUNCKHUX YUEHBIX-(PU3UKOB;

e 2) rpa:kKIaHCKOI0 U TYXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

e -TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY>KJICHUHM OOILIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBI3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTIKCHHMA
busnky;

e - OCO3HaHHE BAXKHOCTH MOPAJIbHO-3TUUYECKUX MPHUHILUIIOB B JACSITEIbHOCTU
YYEHOTI0;

e 3)3CTeTHYECKOr0 BOCIIUTAHUSA:

e - BOCIPUSTHE ICTETUYECKUX KA4yeCTB (PU3MYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

e - OCO3HAaHUE IIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI PA3BUTHS TEXHOJOTHI, Ba)KHEWINEH COCTABIISIIOLIEH
KYJIbTYPBI;

e - pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, HHTEpECAa K HCCIEI0BATEIbCKON
NEeSITENbHOCTH;

e 5) dopMupoBaHus  KYJbTYPbl  3A0pPOBbSI W  JIMOUMOHAJBLHOIO
0J1aronmoyumsi:

e - OCO3HaHHE IIEHHOCTH Oe30macHoro oOpa3a JKH3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWil 0O€30IaCHOTO TOBEACHUS Ha
TpaHCIOpPTE, HA JIOpOrax, C JJIEKTPUUECKUM U TEIUIOBBIM 00OpYIOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

e - c(hOpMUPOBAHHOCTH HaBbIKA peIEKCUH, IPU3HAHUE CBOETO MPaBa Ha OIMIHUOKY
Y TaKOTO K€ MpaBa y APYyroro YeiaoBeKa;

e 6) TPYIOBOIO BOCIIMTAHUA:

e - AKTUBHOE Y4YacTHE€ B PEIICHHWU MPAKTHUYECKUX 3adad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTHUYECKOW U

nokyMeH GO ARBRQMoH AN PEBASHHOCTH, TPEOYIOIIHUX B TOM YUCIE U (PU3NUECKUX 3HAHUN;
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e - MHTEPEC K MPAKTHUYECKOMY M3YUYEHUIO MPOECcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KO0JOrHYE€CKOro0 BOCIIUTAHUA:

e - OpUEGHTAIMs Ha TMpUMEHEHHE (U3MYECKUX 3HAHUU JUIsl pelIeHUs 3anad B
00JacTH OKpPY’KaIOIIEeH Cpellbl, TUIAHUPOBAHMUSI TOCTYNKOB M OIEHKH UX
BO3MOXHBIX ITOCJICICTBUM JIJIs1 OKPY’KAIOILIEN CPEbI;

e - OCO3HAaHHME TIOOAIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTed HX

penieHus;

e 8) aganTanMu K M3MEHSIONIMMCH YCJIOBHUSIM CONMAJIBLHOW M NPHUPOIHOI
cpeabl:

e - MOTPEOHOCTP BO B3aUMOJICUCTBUM TIPU BBINOJIHEHUU HCCIEIOBAaHUN U
MPOEKTOB (U3UUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
ApYTHX,

e - TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MNPaKTUUYECKYIO
JESITENHHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUYU HOBBIX 3HAHUI, B TOM 4HCIIe POPMYIUPOBATH
UJIeH, TIOHATUSA, TUTIOTE3bI O PU3MUECKUX 00OBEKTaX U SABJICHUSX;

e - OCO3HaHME JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
buzuky;

e - IJTAHMPOBAHHUE CBOETO PA3BUTHA B MPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUI;

e - CTPEMIICHHME aHAJIM3UPOBATh U BBISABIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HPKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3HUECKUX 3HAHUU;

e - OIICHKA CBOMX JACHCTBHM C YYETOM BIMSHHMS Ha OKPYKAIOWIYIO Cpexdy,
BO3MOXHBIX TJIOOAJIbHBIX MOCTIEACTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHMS PpOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuaromerocs OyayT c(GOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOUINE T03HABATEIbHbIE YHUBEPCATbHBIC yUCOHbIC IEHCTBUS,
KOMMYHUKATUBHbIE  YHHMBEpCaJbHble  Yy4deOHblE€  JCWUCTBUSA,  PETYJISTHBHBIC
YHHUBEpCaJbHbIE YdeOHbIE ICHCTBUSI.

Ilo3naBaTe/IbHbIE YHHUBEPCAJIbHbIE Yy4eOHbIe 1eiicTBUS

ba3oBble JJjoruueckue AeMcTBUS:
e BBIABIATh M XapaKTEpHU30BaTh CYIICCTBEHHBIC IPHU3HAKH OOBEKTOB
(ssBNIEHUI);
e YCTaHABJIMBATH CYIISCTBCHHBIN MPHU3HAK KIaCCH(PUKAIIUN, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,
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e BBISBIISTh 3aKOHOMEPHOCTU U MPOTHUBOPEYUS B pacCCMAaTPUBAaEMbIX (haKTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCSAIIUXCS K (DU3UUYECKUM SIBIICHUSIM;

e BBIABIATh MPUYMHHO-CJICACTBEHHBIC CBSA3M TMPU H3YYCHUH (DU3UYECKUX
SIBJIEHUH U TIPOLIECCOB, JIETATh BBIBOJIbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX U
UHIYKTUBHBIX YMO3aKIIFOUEHUMN, BBIJABUTaTh THUIOTE3bl O B3aUMOCBS3AX
(bu3MUECKNX BEITNYHNH;

e CaMOCTOSITENIbHO BBIOMPATH CIIOCOO pelieHus yueOHon (hu3nueckoil 3a1auu
(cpaBHeHME HECKOJIBKMX BapHAaHTOB pElIeHHs, BbHIOOp Hauboiee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOSITENILHO BBIJCIIEHHBIX KPUTEPUEB).

ba3zoBble uccienoBarebcKue 1eiiCcTBUA !

e HCIIOJb30BATh BOMPOCHI KaK MCCIIEIOBATEIbCKUNA HHCTPYMEHT MTO3HAHMUS;

e TIPOBOJUTH MO CAMOCTOSITEJILHO COCTABJICHHOMY ITIJIaHY OMBIT, HECIOKHBIM
bu3MYEeCKUl DKCIEPUMEHT, HEOOJbIIOe HCCIIeI0BaHUE (HU3UYECKOTO
SBJICHUS;

e OIICHMBATh Ha TMPUMEHUMOCTh U  JOCTOBEPHOCTh HHGPOPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WJIU SKCIIEPUMEHTA;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHHUS], OTIbITA, UCCIICIOBAHMUS;

e TMPOTHO3UPOBATH BO3MOXHOE JajbHEWIlee pa3BUTHE  (PUBHUUECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

e TMPUMEHATHh PA3TUYHBIE METOAbI, HHCTPYMEHTBI U 3aMpPOCHI MPHU MOUCKE U
orOope HMH(pOPMAlMMU WIA JaHHBIX C YY4ETOM MpPEIIOKEHHOU Yy4yeOHOU
dbuznyeckoi 3aaauu;

e AHAJIU3HUPOBATH, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH UHGOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABIICHHUS,

e CaMOCTOSITEIPHO BHIOWPATh ONTHUMAIBHYIO (QopMy MpeACTaBICHUS
uHDOpMAIIMM W WUTIOCTPUPOBATH peEIIacMble 3aJa4d  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU TpauKOi M MX KOMOWHAIIASIMH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:

e B XOJIe¢ OOCYXIeHHUs y4eOHOrO0 Marepuana, pe3ysbTaToB JIA0OPATOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYX)AAEMOUN TEMBI U
BBICKA3bIBaTh WUJIEW, HAIICJICHHbIC HA PEIICHHUE 33/ladyd U MOJJICpKAHHE
Onaro)keyIaTeIbHOCTH OOIIEHUS

e COINOCTABJISITh CBOM CYXACHHUS C CYXKICHUSMU JPYIHMX YYaCTHUKOB
Jraora, OOHapy>KMBaTh Pa3jINdMe U CXOJICTBO MO3UITUN;

e BBIPAXKATh CBOIO TOUYKY 3pEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;
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e IMyOJWYHO MPEACTABIATH PE3YJIbTATHI BBHITTOJIHEHHOTO (PU3MYECKOTO OTBITA
(3KcrepuMeHTa, UCCIeA0BaHUs, TPOEKTA);

e TIOHMMATh U UCIOJB30BATh MPEUMYIIECTBA KOMAaHTHOW U WHINBUYaTbHON
paboThI MPU PEIICHUH KOHKPETHON (PU3ndeckoi mpoOIembl;

e TPUHUMATH IEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATH JCUCTBUS
no e€ JOCTIKEHHMIO: pacHpelessiTh PO, OOCYXKIaTh MPOLECcChl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

e BBINOJHATH CBOIO YaCTh PabOTHI, JOCTUTAsl KaY€CTBEHHOI'O pe3yJibTara 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C IPYTUMHU WiCHAMU
KOMAaH/Ibl;

e OIICHMBATh KAayeCTBO CBOEro BKJAJa B OOIIMNA MPOAYKT MO KPUTEPHSM,
CaMOCTOSATEIHLHO C(OPMYITMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHUS.

PerynsiTuBHbIC YHHBepcaibHbIe Y4eOHbIe NeliCTBUA

Camoopranuszanus:

e BBISBIATH MPOOJIEMbl B )KU3HEHHBIX U YYEOHBIX CHUTYaIUSIX, TPEOYIOIINX
JUTsl petieHus: GU3NYECKUX 3HAHUM;

e OpHUEHTHPOBATHCS B PA3JIMUHBIX TOAXOJAX MPUHATUS  PELICHUM
(MHOUBUyabHOE, MPUHSITUE PEIICHUS B TPYyMIE, NPUHSATHE pPEIICHUN
rpynmnom);

e CaMOCTOSITEJIBHO COCTaBJISATh AJITOPUTM pELIeHUs (PU3NYECKOH 3a1auu UIn
IJlaHa MCCIIEOBAaHUSI C YYETOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBAaTh NIPeIjaraéMble BApUAHThI PEILICHUN;

e JlenaTh BBIOOpP U OpaTh OTBETCTBEHHOCTH 3a PELLICHUE.

CaMOKOHTPOJ/Ib, 3MOLMOHAIbHBII HHTEJVICKT:

e JIaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npeajararh IU1aH €€ U3MEHEHMUS;

e OOBSACHATHL NPUYMHBI  JOCTHOKEHUS  (HEAOCTHXKEHUS) PE3YJIbTaTOB
JESTENbHOCTH, JaBaTh OLICHKY PUOOPETEHHOMY OIBITY;

e BHOCHUTb KOPPEKTHUBBI B JIEATEIIBHOCTH (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3nueckoro WMCCIENOBaHWS WJIM TIPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyallid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYAHOCTEN;

e OILICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

e CTaBHUTH ce0s HA MECTO JPYTrOro YeJOBeKa B XO/IE CTIIOpa WA JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBbBI, HAMEPEHUS U JIOTUKY JIPYTOro;

e TMPHU3HABATH CBOE MPABO HA OMIMOKY MPU pemieHnr PU3NYECKUX 3a/1a4 WU
B YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE € MPABO APYroro.

HTHPHEFITMETHRLRIT P2V ITILHLTA T[I

N DJ/AVIDTIIDIL Y LOoOJJIDIATD
[OKYMEHT NOAMNCAH 3NEKTPOHHOW NMOAMNUCHIO
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K xoHny o0yuenus B 8 kjacce npeIMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

e HCIOJIb30BAaTh MOHSTHUS: MAacca U pa3Mepbl MOJIEKYJI, TEIIJIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITMYECKUE U
aMmopdHbIe Tena, HACHIIICHHBIM W HEHACHIIMICHHBIM Tap, BIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHsSSI SHEpPrus, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, FIEKTPUUYECKOE MOJe, TPOBOAHUKU
U TUDJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE TIOJIE;

e pa3nuyaTh sIBJIEHUS (TEIJIOBOE pACIIUPEHUE U CKaTue, Teruionepeaya,
TEIUIOBOE PABHOBECHE, CMauMBaHHUE, KAWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJICHCAlusl, IUIaBJI€HUE, KpHUCTauin3auus (OTBEpJEBAHUE), KHUIICHHE,
TeIUIoNepeaada (Ter10MpPOBOAHOCT, KOHBEKIIHS, U3JIyYEHHUE),
ANEKTpU3alUs Tel, B3aUMOJICUCTBUE 3aPSAJ0B, NCUCTBUS 3IEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJICHCTBUE MAarHUTOB, JEUCTBUE
MarHMTHOTO MOJIsl HA TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKIIHUS)
0 ONUCAHMI0 HMX XAapaKTEepPHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBICHUE;

e pacro3HaBaTh TMPOSIBJICHUE W3YYEHHBIX (U3MUECKUX SBIEHUU B
OKpYXalollleM MHpE, B TOM uucie (U3MYECKUE SBICHUS B TMPHUPOJIE:
NOBEPXHOCTHOE HATSXKEHUE M KANWUISIPHBIE SBIECHUS B IPUPOJE,
KpUCTAJIBI B mpuponae, uziydeHue CoiHua, 3amMep3aHue BOJOEMOB,
MoOpcKHe Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, UHEs, CHETa, JIEKTPUUYECKUE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO >KUBBIX OPTaHMU3MOB, MAarHUTHOE
noJie 3eMJiu, Aperd Mor0CcoB, poJib MArHUTHOTO MOJIS JUISl )KM3HU Ha 3eMIle,
NOJISIPHOE CHUSIHUE, TPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBIIENSATh CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKK) (U3HMUECKHUX
SIBJICHMU;

e ONUCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (PU3UUECKHUE SBICHUS, UCIIONIb3YSI
dusnyueckre BEIUYUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTUsl, KOJIUYECTBO
TEIJIOThI, YJEJIbHAsl TEIUIOEMKOCTh BEIIECTBA, YJENbHAass TEIUIOTa
IUTABJICHMS], yJelbHas TEIJIoTa NapooOpa3oBaHus, YJelbHas TeIioTa
CropaHusi TOIUIMBA, KOA()PUIIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOU
MaIlIuHbI, OTHOCUTEIbHAS BJIAXXHOCTh BO3/TyXa, ICKTPUUCCKUH 3apsij, cujia
TOKa, DJICKTPUUYECKOE HaMNpsiKEHHWE, COMPOTHUBJIICHUE ITPOBOJIHHKA,
yIEIIbHOE COMPOTHURJICHUE BEILIECTBA, pa00Ta U MOIIHOCTh JIEKTPUUECKOTO
TOKa), TpPU ONUCAHUM TPABWIHHO TPAKTOBATh (PUIMYECKUA CMBICI
UCIIOIb3YEMbIX BEJIMUUH, 0003HAYCHUS U €TUHUITBI (DU3UYECKUX BEIUYUH,
HaxoAUTh (HOPMYJIbI, CBSI3BIBAIONIME JTAHHYIO (DU3UYECKYIO BEIUYUHY C
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JIPYTUMH BEJIIMYMHAMHU, CTPOUTH TpadUKH H3YyYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIIMUUH,

e XapaKTepH30BaTh CBOWCTBA TeJ, (U3MYECKUe SBICHUS U MPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJISPHO-KMHETUYECKON TEOPUU
CTpOEHUS BEIECTBA, MPUHIHUI CYNEPIO3UIIMU TOJIEH (Ha Ka4yeCTBEHHOM
yYpOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JUIsl y4acTKa IeTH, 3aKOH
Jxxoyns—JIeHua, 3aKk0H COXpaHEHHUs SHEPTUU, IPU TOM JaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MATEMATUYECKOE BBIPAKEHHUE;

e OOBICHATH (PU3MYECKHE MPOIIECChl U CBOWMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyalUld NMPAaKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BIABISTH
NPUYUHHOCIEICTBEHHBIEC CBA3U, CTPOUTH OOBSICHEHHUE U3 1—2 JTOru4ecKux
IaroB ¢ Onopol Ha 1-2 M3y4YEHHBIX CBOMCTBA (PUBMYECKUX SIBJICHUU,
(bU3UYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pewmarbh pacyE€THBIE 3aJaud B 2—3 JIEWCTBUS, KCIOJIb3yS 3aKOHBI H
dbopmynibl, cBs3bIBaIOIME (DU3MUECKUE BEIWYMHBI: Ha OCHOBE aHau3a
YCJIOBUA 3aJa4d 3alUChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX JUIsI  pElIeHus 3aJayd, BbIOMpATh 3aKOHBI W (POPMYIIbI,
HEoOXoIMMbIE Jii €€ pelleHHs, MPOBOJAUTH pAcyYEThl U CpPaBHUBATH
MOJIy4YEeHHOE 3HaUYCHHUE (PU3UYECKON BEJIMUUHBI C U3BECTHBIMU JTAHHBIMU;

e pacmo3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO pPEUIUTh MPU TOMOIIH
(GU3UYECKUX METOJI0B, HUCIOJL3YysS OINHMCAHUE HWCCIEIOBAHMS, BBIACISITH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh MPABUIBHOCTH IMOPSJIKA
MPOBEICHUS UCCIIEOBAHMS, IETIATh BBIBO/IbI;

e TMPOBOJUTH OMNBITHI MO HAOMIOACHUI0 (PU3NUECKUX SIBICHUM WK
(bu3MYECKUX CBOMCTB Tel (KamUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTh JIABJICHUS
BO3/lyXa OT ero o0béMa, TeMrnepaTypbl, CKOPOCTH MPOIIECCa OCThIBAHUS U
HarpeBaHusl MPU M3IYYCHUU OT IBETa H3Iydaromed (Mmorioniaroiiei)
MMOBEPXHOCTH, CKOPOCTh UCIAPEHUS BOJABI OT TEMMEPATYPhI KUIAKOCTH U
mIomaaM €€ MOBEPXHOCTH, JJIEKTPU3ALMS TE1 U  B3aUMOJICHCTBHE
AJIEKTPUYECKUX 3aps0B, B3aUMOJICUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allsl MAarHUTHBIX TOJIE TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHUTHOTO MOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMATHUTA,
CBOMCTBA DJICKTPOJBHUTATENSl IMOCTOSHHOTO TOKa): (OpMyIHpPOBATH
MpOBEPsiEMbIE€ MPEANOI0KEHUSA, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyI0BaHMs, OMUCHIBATH XO]1 OTBITA U ()OPMYITHUPOBATH BHIBO/IBI;

e BBINOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbL, OTHOCUTEIIBHOM BIAXKHOCTH
BO31yXa, CHJIBI TOKa, HAIPSDHKEHUS C HCIOJb30BAHMEM aHAJIOTOBBIX
npuOOPOB M JATYMKOB (DU3UYECKUX BEIUYWH, CPABHUBATH PE3YJbTATHI
U3MEpPEeHUH ¢ y4éTOM 3aJaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;
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e IPOBOAMUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BEIUUHHBI OT
ApPyrol C  HCIOJB30BAHMEM MPSAMBIX H3MEPEHHH  (3aBUCHUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOLWAAW MOMEPEYHOIo
CEYEHHUs U YACIbHOTO CONPOTUBIIECHUS BELIECTBA IPOBOJAHUKA, CHIIbI TOKA,
WAYIIETO 4epe3 IMPOBOJHUK, OT HANpsHKEHUS Ha IPOBOJHUKE,
UCCIIEJIOBAHUE TIOCJIEIOBATEILHOTO M  MapajuIeIbHOTO  COEJUHEHUH
IPOBOJIHUKOB): IUIAHUPOBATh MCCIEAOBAaHUE, COOMpATh YCTaHOBKY U
BBINOJIHATh W3MEPEHUs, Clenysl IMPEeNIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl OIYyYEHHON 3aBUCUMOCTH B BUJIE TaOJINII U TPAPUKOB, JIE1aTh
BBIBO/IbI 10 PE3YJIbTaTaM MCCIIEI0BAHMUS;

e IIPOBOAWUTH KOCBEHHBIE HW3MEPEHUS (PU3NUYECKUX BEIUYMH (yAeIbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COINPOTHUBICHHE IMPOBOJHMKA, pabdoTa W
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHHUs, coOupaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAI0KEHHON MHCTPYKLUH, U
BBIUMCIISITh 3HAUCHNE BETMUNHBI,

e COOJIIOAATH MpaBUJia TEXHUKHU 0€30MAaCHOCTHU MpHU padboTe ¢ Ja00paTOPHBIM
000py1I0BaHUEM;

e XapaKTepW30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOI HA UX OMHUCAHUsA (B TOM YHUCJIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBas TypOHHA, aMIIEPMETP, BOIbTMETP,
CUETUMK DIJIEKTPUYECKOM SHEPIHH, 3IJIEKTPOOCBETUTENbHBIE IPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEAOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATENIb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMSI O CBOMCTBax (PU3MYECKHUX SIBICHHM U HEOOXOIAUMbIE
(pu3nyUecKre 3aKOHOMEPHOCTH;

e paco3HaBaTh IMPOCTbIE TEXHHUYECKUE YCTPOMCTBA M H3MEPUTEIbHbBIE
npuOOPHI IO CXEMaM U CXeMAaTUYHBIM PUCYHKaAM (KHAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, THUTPOMETP, ABUTATENIb BHYTPEHHEIO CrOpaHMS,
ANEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUYECKHX LENel ¢
MIOCJIEIOBATENbHBIM U APAJLJIEIbHBIM COETUHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX LIETICH;

e TMPHUBOAUTH MNpUMEpbl  (HAXOOUTh  HUHGOPMALMIO O  MpPUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJIs1 obecrieueHrs 0e30MacHOCTH MPH OOpalleHuu ¢ MpudopaMu H
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUSI 3I0POBbS U COOIOICHUSI HOPM
AKOJIOTMYECKOTO NIOBEICHMSI B OKPYXKAIOILLIEH CpeE;

e OCYIIECTBIATH TOWUCK HUH(POpMAIUKU (PUINYECKOTO COJCPKAHHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M MYyTEM CpaBHEHUS
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JOTIOJTHUTEIIbHBIX UCTOYHUKOB BBIJICTISATh HH(GOPMAIHIO, KOTOpAs SBIISICTCS
MIPOTUBOPEUYUBON UITU MOXKET OBITh HEIOCTOBEPHOM;

e HCIOJIb30BaTh IPH BBIMOJHEHUH y4€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy GU3UYECKOro COJIepKaHUsI, CIIPABOYHBIE MAaTePHaIbl, PeCYPChI
cetu MHrepHer, Bianerb mnpuéMaMd KOHCIEKTHUPOBAHHUS TEKCTa,
npeobpazoBanus HHGOPMAITMY U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;

e CO37aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpPATKUE YCTHBIC COOOIICHHS,
0000mas wHOOPMAIUI0 M3 HECKOJBKUX HCTOYHHKOB (HU3UYECKOTO
COJIepKaHMs, B TOM YHCJIEe TyOJUYHO MPEJACTABIISATh PE3YJIbTaThl IPOCKTHOM
WJIM UCCJIEIOBATENIbCKOM ACSITEIbHOCTH, P ATOM I'PAaMOTHO HCIIOJIb30BaTh
W3YYCHHBIH TIOHATUHWHBIA ammapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYIIJICHUE TIPE3CHTAITUCH;

e TMPU BBHINIOJIHCHHHM YYCOHBIX IIPOCKTOB M HCCIICIOBAaHUN (PH3NICCKUX
IIPOIIECCOB pacHpeAcsisiTh OOS3aHHOCTU B TpyNre B COOTBETCTBUU C
[MOCTABJIEHHBIMU 3aJavyaMHU, CIEIUTH 3a BBIINOJHEHUEM IUIaHA IEHUCTBUNA U
KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAaa B
JeSATENBHOCTD TPYIIIHI, BEICTPAUBATh KOMMYHUKAaTHUBHOE B3aUMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTh pa3peniaTh KOH(IUKTHI.
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoaunuecTBO yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3iesioB U TeM ungpoBbie
Ne ni/m P Koutpoasbnbie | IIpakTnyeckue (mupp )
MPOrpamMmmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Paznea 1. TensioBble siBJIeHUS
bubnuoreka [JOK
11 i 7
CTpocHue i CBOHCTRA BelIeCTB https://m.edsoo.ru/7f4181ce
bu6nmmoreka [JOK
12 Tenossie npouecce 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. JjiekTpuyecKkue 1 MArHUTHbIE SIBJICHUS
21 DneKTpuyuecKue 3apsiabl. 3apsKeHHBIE Tea 7 1 bubmuoreka [JOK
' Y WX B3aHMOJICIICTBIE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i 7 20 2 7
OCTOAHMBI SJCKTPHACCKHI TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.3 M 6 1 1.5
ATHITTHbIC ABICHI https://m.edsoo.ru/7f4181ce
bub6nuoreka [JOK
2.4 4
UICKTPOMATHHTHAS HHAYKIS https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
Pazgen 3. IIpakTukyM no ¢pusuke
3.1 Buayrpennss sueprus 4 4
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3.2 V3MeHeHMe arperaTHOro COCTOSIHUS 4 4
BEIIIECTBA

3.3 TennoBble ABUraTENU 2 2
3.4 DIEKTPUYECKUN 3apsi]l, JIEKTPUUECKOE TOJIe 1 1
3.5 DNEKTpUUECKUI TOK 6 6
3.6 Pacuer anekTpuueckux mermei 7 7
3.7 MaruuTtHoe nosne ) 5
3.8 DNEKTPOMarHUTHBIE SABJICHUS 5 5
Wroro no pazneny 34

PezepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 48.5
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Jlara nudposBbIe
Ne i/t Tema ypoka KonTtposasbubie | IlpakTHueckue p
Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KMHETUYECKON 1 bubnnoreka LHOK
TEOPUU U UX ONBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYII 1
Monenu TBEPIOTO, KUIKOTO B
3 razoo0 a3H011)"0 COCTOSTHU I 1 bubmorexa [JOK
P https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OObsicHEHHE CBOWMCTB TBEPAOTO,
YKUKOTO U Ta3000pa3HOTO
4 COCTOSIHMI1 BEIIeCTBa HA OCHOBE 1
MOJIOKEHU N MOJIEKYIISIPHO-
KMHETUYECKOU TeOpUHU
5 Kpucrammdeckne u amoppHbIe 1 bubmuoteka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KalWIISIPHOCTD. 1 bu6mmoreka IIOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacIMpEHUE U CKATHE 1 bubmmorera [IOK
p p https://m.edsoo.ru/ff0a5a26
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Temneparypa. CBsi3b TEMIIEPATYPHI

8 CO CKOPOCTBIO TEIIJIOBOTO ABUKCHUS
YaCTHI]
9 Buyrpennss sueprus. CriocoObl bubnnoreka LHOK
U3MCHEHUS BHYTPEHHEU DHEPruu https://m.edsoo.ru/ff0a5c60
10 Bue! Teruionepenaun buGnnorexa LIOK
p https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHIUs
"TIpakTHYecKOe UCIOIb30BaHHE
11 TEILJIOBBIX CBOMCTB BEIISCTB U bubmorexa [JOK
H https://m.edsoo.ru/ff0a65c0
MaTepHaJIOB B MEIIAX
sHeprocoepexeHus"
12 KonmuuecTBo TemmoTel. Y nenpHast bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIIIOBOTO OanaHca.
13 TennooOMeH u TerioBoe bubmorexa [JOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHas pabora
"UccnenoBanue sBICHUS bu6mmoreka [JOK
14
TETI000MeHa NMPH CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U Tops4Yeit BoabI"
PacueT xonuuecTBa TEIIOTHI,
15 HEO0OXOMMOr0 JIJIsl HarpeBaHUs
TeJa U BBIIEISIEMOro UM IIpu
OXJIK ICHUH
JlaboparopHas pabora
" PATOPHAT P . bubnmoreka [JOK
16 OmnpeneieHue yaeabHON

TEJIOEMKOCTH BemecTna"”

https://m.edsoo.ru/ff0a6bb0
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OHeprusi TOIIMBA. Y ieibHast bub6mmoreka IIOK
17 1
TEIJIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpIEBaHNE
18 KPUCTAIUINYECKHX TeJI. Y IenbHas 1 buGnuorexa LIOK
P ’ https://m.edsoo.ru/ff0a71d2
TEIUTIOTA MJIaBJICHHUS
JlaboparopHast pabora
19 "Onpenenenue yaenbHOU TEMI0ThI 1 1 bubmorexa [JOK
pe y,{l https://m.edsoo.ru/ff0a72fe
TUTABJICHUS JIb/Ia
20 [TapooOpa3oBanue U KOHACHCAITHSI. 1 bubnnoreka LHOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas teriora
napooOpa3oBaHus ¥ KOHACHCAIIUH.
21 38.]E)I/ICI/ISIOCTB TEeMIIepaTypbl 1 bubamorexa LIOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(HEPHOTO
JABJICHUS
BnaxnocTs Bo3ayxa. JlabopaTopHas
29 pabora "Onpenenenue 1 1 bub6nuoreka IIOK
OTHOCUTEJILHOM BIAKHOCTHU https://m.edsoo.ru/ff0a7628
BO3IYXA"
23 Pemenue 3apau Ha onpeneneHue 1
BIIQ)KHOCTH BO3]1yXa
[IpuHIMIBEI PaOOTHI TEIIIOBBIX
24 neurareneit. [lapoBas TypOuHa. 1
JlBurarens BHYTPEHHETO CrOpaHUs
KIIJI TenmoBoro gBUTaTes.
25 TerioBblE ABUTATENIN U 3aLATA 1 bubmmorera LIOK
8 N H https://m.edsoo.ru/ff0a7c7c
OKpY>Karolei cpebl
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26

3akoH COXpaHCHUA U MIPECBPAILICHUA
SHEPI'MH B TCIJIOBBIX IMpOoLeccax

27

IToaroroBka K KOHTPOJIBHOM padboTe
o Teme "TenoBbie SBJICHMUS.
H3meHeHne arperaTHbIX COCTOSHUN
BernrecTna"

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

28

KontponbHas paborta o Teme
"TermnoBrle gBJeHuA. I3MeHeHue 1 1
arperaTHbIX COCTOSIHMI BeniecTa"

bubmuoreka IJOK
https://m.edsoo.ru/ff0a86ae

29

Onekrpusanus Ten. [[Ba pona
AIEKTPUYECKHX 3apSA0B

30

Ypok-uccienosanue
"DaexTpu3aius Ten HHAYKIueH u 1 1
IIPU COMPUKOCHOBEHUH"

31

B3anMopeiicTBue 3apsKEHHBIX TEIl.
3akoH Kynona

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIeKTpUUYECKOE TOJIE.
HarnpsikeHHOCTb 3JIEKTPUYECKOT0
nosi. [IpuHImMn cynepno3unuu
AJIEKTPUYECKUX TOJIEHN

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocutenu s1eKTpudecKux 3apsaoB.
OnemeHTapHbli 3apsaa. CtpoeHue 1
aToma

34

[IpOoBOJTHUKY M TUAIEKTPUKH. 3aKOH
COXpPAHEHUS JIEKTPUYECKOT O 1
3apsaa

bubmuoreka IJOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3agau Ha npuMeHeHHE 1

CBOICTB QJICKTPHUYICCKUX 3apsaa0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 09:55 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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DNeKTpUUYECKUI TOK, YCIIOBUS €TI0

36 cymiectBoBanus. MicTouHukn 1 brbamorexa LIOK
e ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
bubmmoreka [JOK

37 i 1
JLGHCTBHS SICKTPHHECKOIO TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue "JleiictBue

38 AIEKTPUYECKOTO MO Ha 1 1
MIPOBOJIHUKH M TUDJICKTPUKH"

39 DJIEKTPUUYECKUM TOK B METAJIJIaX, 1 bubmuoteka [JOK
JKHIIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYEecKas LeMnb U e€ 1
COCTaBHBIEC YACTH
Cuna Toka. JJaboparopHas padora

41 "3mepeHue u peryinpoBaHue 1 0.5 brbamorexa LIOK

P . peryimp ' https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNeKTpUUECKOe HaIIPSKEHHE.

42 Bonber™merp. JlabopaTtopnas pabora 1 05 bubmmoreka IIOK
"N3MepeHne U peryaupoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

CormnpoTuBiieHUE TPOBOJHUKA.
43 b CJII)BHOC cor OTIEBJIGI?I/IG 1 bubmmorera LIOK
A p https://m.edsoo.ru/ff0aa738
BelecTBa
JlaGoparopHas pabora
"3aBHCUMOCTD 3JIEKTPUUECKOTO
Bbubnuoreka [JOK
44 COINPOTHUBIIEHUS ITPOBOJIHUKA OT €ro 1 1

JJIMHBI, TUIOIIaAU IMOIIEPEIYHOT O

ceyeHus U marepuana

https://m.edsoo.ru/ff0aa738

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
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3aBHCHMOCTb CHUJIBI TOKA OT

45 HanpsbkeHus. 3akod OMa s bubmmorexa [OK
P ) a https://m.edsoo.ru/ff0aad44a
ydacTKa Ienu
JlaGopaTtopHas pabora
"UccaenoBaHue 3aBUCUMOCTHU CUJIBI
46 TOKa, UAVIIEr0 YEPE3 PEZUCTOD, OT bubmorexa LHOK
» Y pe3p P, https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIICHUS PE3UCTOpPA U
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MAPAIIICIBHOE
COETMHEHUS TIPOBOTHUKOB
JlaGoparophas pabota "IIpoBepka
48 MpaBuia CIOKEHUS HANTPSYKEHUI bubnunoreka [HOK
IIPU TIOCIIEA0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHHH JIBYX PE3UCTOPOB"
JlaGoparophas pabora "IIpoBepka
49 MIpaBuJIa ISl CHUJIbI TOKA TIPH bubnuoreka [JOK
MapasuieIbHOM COEAUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3agau Ha npuMeHeHNHE
50 3akoHa OMa IS pa3IugIHOro bubmorexa [OK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
Pabora 1 MOIITHOCTE
51 9JIEKTPHUYECKOr0 TOKA. 3aKOH bubmiorexa HOK
P ’ https://m.edsoo.ru/ff0ab124
[xoyna-Jlenna
JlaGoparophas pabora
" bubmuoreka [JOK
52 Onpenenenrie paboOThl U MOIITHOCTH

AIEKTPUUECKOro TOKA"

https://m.edsoo.ru/ff0ab3e0

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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53

DNEeKTpUUECKUE e U
MOTPEOUTENH IIEKTPUIECKON
sHepruu B ObiTy. Kopotkoe
3aMbIKaHNE

bu6numoreka [JOK
https://m.edsoo.ru/ff0ab660

54

ITocTostHHBIC MAar"dmThbl, UX
B3aHMO,I[eI>lICTBI/Ie

55

Ypok-uccnenosanue "M3yuenne
MOJIEH TOCTOSIHHEIX MAarHUTOB"

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

56

MaruautHoe nojie. MaruuTHoe moJjie
3eMIId ¥ €ro 3HaYEeHUE T KU3HUA 1
Ha 3emie

Bbub6nuorexa [JOK
https://m.edsoo.ru/ff0acOba

57

[TonroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DIEeKTPUYECKUE 3aPsJIbl.
3apspKeHHBIE Tella U UX 1
B3aumoaercTBus. IlocTOSHHBIN
AJIEKTPUYECKUI TOK"

Bubnuoreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KontposbHas pabora 1mo Teme
"DIIeKTpUUYECKUe 3apsiabl.
3apspKeHHbIE Tela U UX
B3auMoercTBUsA. I10CTOSHHBIN 1 1
AIEKTpUYECKHil TOK" /
Bcepocculickas npoBepodHast
pabora

bu6nmoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. PabGora c

TekcTaMu 110 TeMe "TIocTOsHHBIM
AIEKTPUICCKHI TOK" / 1 1
Bcepocculickas nposepouHas

pabora

Bubnuorexa [JOK
https://m.edsoo.ru/ff0acdc6
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60

OmneiT Opcrena. MarautHoe nosne
JIEKTPUUYECKOTr0 TOKa MaruuTHoe 1
M0JI€ KaTYIIKU C TOKOM

bubmmoreka [JOK
https://m.edsoo.ru/ff0acld2

61

[IpuMeHeHue 37EeKTPOMAarHUTOB B
texnuke. JlaboparopHas padota
"N3yuyeHue neicTBUS MarHUTHOT O
TIOJIS Ha POBOJIHUK C TOKOM"

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

62

DIEeKTPOIBUTATENb TTOCTOSHHOTO
ToKa. Mcronb3oBanue
AIEKTPOIBUTATENICH B TEXHUUECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE. 1
JlaboparopHast pabora
"KoHcTpyHnpoBaHue 1 u3ydeHue
paboThI BNIeKTpoABUTATENA "

bubnuoreka IJOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbiTel @apajes. 3aKOH
AJIEKTPOMAarHUTHON UHAYKIIMH. 1
IIpaBuno Jlenna

64

Dnekrporeneparop. CriocoObl
MOJTYYCHUS DIIEKTPUUCCKON
SHEPrUU. DIIEKTPOCTAHIIMHN HA 1
BO306HOBHHCMBIX NCTOYHHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOW padboTe
1o TeMe "DIEeKTPUIECKHUE U 1
MAarHuTHBIE IBJIeHUS"

66

Kontponbnas pabora mo reme
"DeKTpuuecKue U MarHUTHBIE 1 1

SIBJICHUS"

bubnuoreka [JOK
https://m.edsoo.ru/ff0acb14
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67

[IpakTuueckas padora «M3yuyeHnue
KOHBEKIUU B KUIKOCTH

68

[TpakTiueckas pabota «3yuenue
TETIJIOBOTO U3TyUEHUs Pa3TUIHBIX 1 1
TE

69

[IpakTuyeckas padora
«Ornpenenenue cKOpocTu 1 1
TEMI000MEHa

70

[TpakTruueckas padora
«W3roroBienne «0aHOYHOT 0% 1 1
KaJOpUMETPa»

71

[TpakTuyeckas pabora
«PacTBOpeHNE KPUCTALITHIECKUX 1 1
TEN B JKUJKOCTIX»

72

[IpakTnueckas pabora
«HccnenoBanue miaBiIcHUS
KPUCTAJUTHYECKUX 1 aMOP(HBIX
TEI»

73

[IpakTruueckas padora
«HccienoBanue n3MEeHEHUA
TEMIEpaTyphbl OCTHIBAIOIIEH BOJBI C
TEYCHUEM BPEMEHN»

74

[TpakTuyeckas pabora
«Omnpenenenue yaeabHON TETIOTHI 1 1
napooOpa3oBaHUs»

75

[TpakTuyeckas pabora
«Omnpenenenue KIIJ TemioBoi 1 1
MalIuHb»
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76

[TpakTuyeckas pabora
«CocTaBiieHe pe3eHTallH 110
teme «Vcropust nzodpeTeHus
TEIUIOBBIX MAIIUH U ABUTATEIEH»

77

[TpakTuueckas pabora
«U3roroBienne «0aHOYHOT 0% 1 1
AJIEKTPOCKOITA

78

[IpakTnueckas pabora
«M3roToBneHne raJbBaHUYECKOr O
3JI€MEHTa U3 JIMMOHA UJTU
KapTodes»

79

[IpakTrueckas padora
«HccnenoBanne npoBOJIMMOCTH 1 1
ra3oB U KHIKOCTEM)

80

[IpakTuueckas pabota
«OmnpeneneHne yaeabHOro 1 1
COTIPOTHUBIICHUS MTPOBOTHUKAY

81

[IpakTnueckas pabora
«HeomHopoaHast anekTprueckas 1 1
11 (S119%

82

[IpakTuyeckas pabora «3yuenue
Pa3HOCTH HaIPSDKEHUS UCTOYHUKA C 1 1
Harpy3koi u 6e3 Harpy3Ku»

83

[TpakTrueckas pabora « XuMu4eckoe
JEMCTBHE IEKTPUUYECKOTO TOKA,
BbIJICJIEHHE YHCTOM MeIn Ha
IIEKTPOJE»
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84

[TpakTuyeckas pabora
«Pe3ynupoBanue cuibl Toka 1 1
peocTaTom»

85

[TpakTrueckas padora «3yuenue
[IOCJIE0BATEILHOI0 COETUHEHUS 1 1
IIPOBOIHUKOB)

86

[Tpaktuyeckas padora «3yuenue
MapajuIeIbHOrO COEIUHEHUS 1 1
IIPOBOJTHUKOBY

87

[IpakTuueckas padbora «3aBUCUMOCTh
MOIIIHOCTH, BBIIEISEMON Ha
HarpeBareisix, B 3aBUCUMOCTH OT
BUJIA UX COETUHEHUS

88

[Ipaktrueckas padora «UepHbrit
AIIUK», OTPEJETICHNE KOMIIOHEHTOB 1 1
CKPBITOM AJIEKTPUUECKOMN ST

89

[Tpaktuyeckas pabora «3mepenue
BHYTPEHHETO COIIPOTUBIICHUS 1 1
amIepMeTpa»

90

[TpakTnueckas padora «3mepenue
BHYTPEHHETO COIIPOTUBIICHUS 1 1
BOJIBTMETPA»

91

[TpakTruueckas padora «3yueHue
MOBEICHUSI MAarHUTHOM CTPEJIKU B
MarHUTHOM I10JI€ IPSIMOTO
MIPOBO/IHUKA C TOKOM)
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92

[Tpaktuyeckas padora «Coopka
9JIEKTPOMArHUTA U UCIIBITAHUE €r0 1 1
JNEHCTBHUS

93

[TpakTrueckas padora «3yuenue
B3aHMOI[eﬁCTBHH IIOCTOAHHBIX 1 1
MarHuTOB»

94

[TpakTrueckas pabora «Co3nanue
Mpe3eHTANK Ha TeMy «MarHuTHoe
1ojie 3eMIIM, MarHUTHBIC aHOMAJINH,
CMEHa MarHUTHBIX ITOJFOCOB»)

95

[IpakTuyeckas pabora
«HccnenoBanue HaTsHKEHUE HUTH B
MOMEHT OTpaBa CTAJIbHOI'O IIapHKa 1 1
OT Pa3HbIX TOYEK I10JIOCOBOTO
MarHuTa»

96

[TpakTuueckas padora «M3yuenue
IPUHLINIA PAOOTHI 1 1
AIEKTPOJBUTATENS (HA MOJIEIIH )>»

97

[IpakTuueckas pabora «3yueHue
IEVCTBUSA MarHUTHOTO I10JIA Ha
3apsOKEHHBIC YaCTUIIBI B KaMEpe
Bunbcona (o Bugeo)»

98

[Ipakruyeckas padora «CpaBHEHHE
CBOWCTB 3JIEKTPUYECKOTO U 1 1
MarHUTHOT'O MOJISD»

99

[TpakTruueckas padora «3yueHue
MPUHLMIA ACHCTBUS 1 1

AJIEKTPOMArHUTHBIX IIpEPBIBATEIICH»
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100

[IpakTuueckas pabota
«OnpeneneHne MoarCcoB HCTOYHUKA
10 ICHCTBHIO HA IPOBOJHUK C TOKOM 1 1
MarHUTHOTO TOJISI TOCTOSSHHOTO
MartuTa (MpaBwUIIO JICBOU PYKH )»

101

PesepBHblii ypok. Paborta ¢
TekctaMmu 110 TeMe "TeruioBeie 1
sIBJICHUS"

bubmuoreka IJOK
https://m.edsoo.ru/ff0acc5e

102

PesepBHblii ypok. Pabora c
TEKCTaMU 110 TeMe "MarauTHbIE 1
sBJIeHUs"

OBIIEE KOJMYECTBO YACOB I10
[NPOI'PAMME

102 4 48.5
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INPOBEPAEMBIE IPE/IMETHBIE PE3YJIBbBTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA

8 KUIACC

Kon
IIpoBepsiemble MpeAMeTHbIE Pe3YJbTATHI OCBOCHHSI OCHOBHOM

NMPOBEPSIEMOT0 .
00pa30BaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

pe3yabTarTa

1.1 KCIIOJIb30BATh ITOHSITUSI

12 pas3nuuaTh SBJIEHUS IO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SIBJICHHE

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DH3UYCCKUX SIBJICHWHA B
13 OKpY’KalollleM MHpE, B TOM 4uciie (pU3nvecKue sIBJICHUs B IPUPOJIE,
IIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B YU€OHYIO, BBIICISTh

CYIIECTBEHHBIE CBOMCTBA (IpU3HAKHM ) (PUINUECKUX SIBICHUIN

ONMKCHIBATh HM3YYCHHBIC CBOWCTBA Tl W (PU3WUYECKUE SIBJICHHS,
UCTIONB3Ysl (M3MUECKHWE BEIUYMHBI, MPH OMUCAHUU MPABUIBHO
TPaKTOBaTh  (U3MUECKUNA CMBICT  HCIONB3yEeMBIX  BEJIHYHUH,
1.4 0003HAUEHUSI U EOUHUIBI (PU3NYECKUX BEIWYMH, HAXOAUTh
GbopMyIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIHMYHHY C
JIPYTUMU BEJIMYUHAMU, CTPOUTD TpadUKH U3y4CHHBIX 3aBUCUMOCTEMN

(bU3HYECKUX BETUIHH

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHUS U MPOIIECCHI,
L5 WCIIONBb3Yysl WM3YYEHHBIE 3aKOHBI, NPU 3TOM JaBaTh CIIOBECHYIO
(GOopMyIHpPOBKY 3aKOHa M 3alldChIBaTh €ro MaTeMaTU4YeCcKoe

BBIPAKECHHE

00BACHATH (PM3NYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€ CHUTYallMii IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
1.6 BBISIBJIATh IPUUMHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ Momoipo 1 — 2 U3y4eHHBIX CBOWCTBA

du3nvecKkux SABICHUN, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pelaTs pacy€THbIE 3a1a4u B 2 — 3 NEMCTBUS, UCIIONb3YS 3aKOHBI U
17 dopmyIbl, cBsI3bIBalOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE

aHajIn3a YCJIOBUA 3aJjadH 3allMCbIBATb KPATKOC YCIIOBUC, BBLIABIIATH

HENOCTATOK JNAHHBIX 4 PEIMICHUA 3a1aYn BBI6I/IpaTL 3aKOHBI "1
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(I)OpMYJ'ILI, HeO6XOI[I/IMBIe JJIsL eé peuieHusd, NpOBOAUTH paCLIéTLI n
CpaBHHBATL IIOJTYYCHHOC 3HAYCHUC (1)I/ISI/II-ICCKOI\/JI BCIIMYHUHBI C

HU3BE€CTHBIMU JaHHBIMU

pacro3HaBarh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIN
18 (¢u3NYeCKuX METOAOB, MHCIIOJIb3ysd OIMCAaHUE HCCIIEJOBAHMUS,
BBIJICIIATH IIPOBEPAEMOE IIPEAIIOTI0KEHHE, OLEHUBATh IIPABUILHOCTD

nopsaKa mpoBCACHUA UCCICA0BAHNA, NCJIaTh BHIBOJAbI

MPOBOJUTH OMNbBITHI MO HAOMIOAEHUI0 (DU3MYECKUX SIBICHUM WU
L9 busznueckux  CBOMCTB  Tem:  (GOpMyIUpOBaThH  IPOBEPSiEMbIe
NPEINONOKEHUs, COOMpaTh YCTAaHOBKY U3  MPEIAJIOKEHHOTO

000pyAOBaHUSs, OMUCHIBATH XOJ1 OIBITAa U (POPMYITHPOBATH BHIBOJIBI

BBINIOJIHATh MPSMbIE U3MEPEHUS] C HCIOJIb30BAHUEM aHAJIOTOBBIX
110 npubOpOB W JAaTYMKOB  (PU3MUYECKMX BEIMYUH, CpPaBHHUBATH
pe3ynbTaThl M3MEpPEeHUH ¢ y4€TOM 3aJaHHOM  aOCOIIOTHOM

MOTPELIHOCTH

NPOBOJUTH HWCCIICJOBAaHHE 3aBUCUMOCTH ONHOW  (pu3muecKoit
BEJIMYMHBI OT JPYrOd C WCIOIB30BAaHUEM IMPSIMBIX H3MEPEHHIA:
111 IUTAHUPOBATh UCCIIEZIOBAHHUE, COOMpATh YCTAHOBKY M BBIIOJIHATH
' U3MEpEHUs, CleAys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl MOTYYCHHON 3aBUCHMOCTH B BHJIE TaOJHUIl U TPa(UKOB,

JACJIaThb BBIBOJBI 110 pE3yjIbTaTaM HCCICAOBAHUA

IOPOBOJUTH  KOCBEHHBIE H3MEPEHUs  (PU3MUECKUX  BEIWYHH:
112 IUIAHUPOBAaTh  U3MEPEHMs,  coOupaTb  AKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJIeNysl MPEAJIOKEHHON HWHCTPYKIMH, W BBIYUCIATH

3HAYCHUEC BCIINYHUHBI

113 coOmolaTh MpaBWiIa TEXHUKH O€30MacHOCTH TIpu  paboTe ¢
nabopaToOpHBIM 000PYyI0BaHUEM

XapaKTepU30BaTh MPUHLMUIIBI JIEHCTBUS H3YYEHHBIX NPUOOPOB U
114 TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HX OIHUCAHUA, UCIOJIb3Ys
3HaHUS O CBOMCTBax (M3WYECKUX SBJICHUH U HE0OXOAUMBIE

¢du3nveckre 3aKOHOMEPHOCTH

pacIio3HaBaTh NIPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIIbHBIE
1.15 puOOpHI 110 CXEMAM U CXEMaTHUYHBIM PUCYHKAM, COCTABIISATh CXEMBbI

SJICKTPHUYCCKUX HGHGI\/JI C MOCICAOBATCIIBHBIM W HapaJlJICIbHBIM
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COCAUHCHHUEM 3JICMCHTOB, pasjindyasd YCIIOBHBIC 0003HaYCHUS

AJIEMEHTOB JJIEKTPUYECKUX Lenen

NPUBOIUTH TNPUMEPHl (HAXOAUTh HMHPOPMAIUIO O TpUMepax)
MMPAKTUYCCKOI O HUCITOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAaHUU B
116 MOBCETHEBHOM JKM3HM i1 oOecredeHus Oe30MacHOCTH MpH
' oOpamieHUM ¢ TpuUOOpaMH H TEXHUYECKHMMH YCTPOHCTBAMH,
COXpaHEHHS 370pPOBbS M COONIOJACHUS HOPM 3KOJIOTHYECKOTO

MOBEJICHHS B OKPYXKAIOLIEH cpee

OCYHICCTBIIATL IIOMCK I/IH(bOpMaHI/II/I (1)I/I3I/I‘ICCKOFO COICpIKaHus B
117 CETHU I/IHTepHeT, Ha OCHOBE MMEIOIIUXCS 3HaHUM U I'IYTéM CpaBHCHUA

JOIIOJITHUTCIBHBIX HCTOYHUKOB BbIACIATH I/IH(I)OpMaI_[I/IIO, KOTOpasda

ABJISIETCS IPOTUBOPEUHUBOM MJIM MOKET OBITh HEIOCTOBEPHOM

UCTIOJIb30BaTh TIPU BBHINOJHEHUM YYEOHBIX 3aJlaHUil HaydHO-
HOMYJSIPHYIO JIUTEPATYpy (U3NYECKOTO COIEpKaHUs, CIPaBOYHBIC
1.18 MaTepualibl, pecypchl ceTtu VHTepHeT, BiaAeTh MNpuEéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HGOPMAILIUU U3 OJJHON

3HAKOBOM CUCTEMBI B IPYT'YIO

co3laBaTh COOCTBCHHBIC IUCHMECHHBIE W  KpaTKUE YCTHBIC
cooOmeHusi, 006001mas HPOPMAIUI0 U3 HECKOIbKHX HCTOYHHUKOB
119 (U3HYECKOr0 COACPIKAHMS, B TOM YHUCIE MYyOJUYHO MPEACTABIATH
' pEe3yAbTAThI IPOSKTHON MJIM UCCIEA0BATENBCKOM €I TENbHOCTH, TPU
9TOM T'PaMOTHO HCIOJb30BaTh W3YUCHHBIH MOHSITHWHBIA armapar

Kypca (I)I/ISI/IKI/I, CONPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaHHeﬁ

IpY BBIITOTHEHUH Y4eOHBIX ITPOEKTOB M MCCIEAOBAHNHN (PU3MUECKUX
IPOLIECCOB PACHPEEIATh 003aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTAaBJICHHBIMU  33aJ]auyaMH, CIEAUTh 32 BBIIIOJIHEHUEM IUIaHa
1.20 JNEHUCTBUM M KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHUBATh
COOCTBEHHBI BKJaJ B JEATEIbHOCTh TPYIIBI, BBICTPAHBAThH
KOMMYHHKATHBHOE  B3aUMOJICHCTBHE, MpPOSBIAS  T'OTOBHOCTh

pa3pemaTh KOH(PIUKTHI
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon Kon
IIpoBepsiemble 371eMEHTHI CO/IePKAHUS
paszea 3J1eMeHTa
TEIJIOBBIE ABJIEHUA
OCHOBHBIC TOJOXKEHHUS MOJIEKYJISIPHO-KUHETUIECKON
61 TEOPUU CTPOCHHUs BellecTBa. Macca U pasmepsl
' Mosekya. OMBITBI, TOATBEPKAAIONINE OCHOBHBIC
MIOJIOKEHHS MOJICKYJIIPHOKMHETHYECKOH TEOpUr
Mopenun  TBEpIOrO, IKHAKOIO M Ta3000pa3HOro
6.2 cocTosiHUH BemiecTBa. Kpucrammmaeckue u amopgHbie
Tena
OObsicHEHNE CBOMCTB ra30B, KUAKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE IIOJIOXKEHUH MOJIEKYJIIPHOKMHETUYECKOU
TEOpHH
6.4 CMaunBaHuE U KaWUISIPHbIE SIBIECHUS
5 6.5 TemoBoe pacpeHne u cxaTue
6.6 Temnepatypa. CBs3p TeMIeparypsl CO CKOPOCTBIO
. TETIJIOBOTO IBUYKEHHSI YaCTHIL
Buyrpennsis SHEprus. Crioco0b1 W3MEHEHUS
6.7 BHYTPEHHEH »HEpPruu: Terjonepeaaya U COBEpLICHHE
paboThI
6.8 Bunst TEIUTOTIePEIauH : TETUIOPOBOAHOCTD,
' KOHBEKIIMSI, U3Ty4eHHe
KonmuectBo  TemnmoTel.  YienpHas — TEMIOEMKOCTh
6.9
BEIIIECTBA
TermooOMeH M TEMJIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOro OanaHca
611 [lnaBnenne W  OTBEpAEBAHHME  KPUCTALIMYECKUX
' BEIIECTB. Y ieNbHasl TEIIOTa TUIABICHHUS

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:55 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




[TapooOpa3zoBanne u  KoHaeHcanus. cnapenue.
6.1 Kunenue. VYaenpHas Temsora mapooOpa3oBaHMUs.
1
3aBHCHUMOCTh TEMIIEPATYPhI KUIIEHUSI OT aTMOC(HEPHOT0

JaBJICHUA

6.13 Bnaxxnocts Bo3myxa

6.14 OHeprus TomauBa. Y ienbHasl TEN10Ta CropaHus

[Mpuanmner  pabotel  TemnoBeix aBurateneit  KITJ
6.15 TEILUIOBOTO JBUrareisl. TenIoBble ABUraTeNN 1 3aliTa

OKpYXarollen cpeabl

3aKkoH COXpaHCHUA U TPCBpallCHUA OSHEPTUU B
6.16
TCIJIOBBIX IMpoeccax

[IpakTuyeckne pabOTHI:

H#HHHPar###OnBITEI IO OOHAPYKEHUIO JCHCTBUS CHII
MOJICKYJISIPHOTO TIPUTSIKCHHSL.

H#H#HPar###0OnBITEI  TI0  BBIPAIIUBAHUIO KPHCTAJIJIOB
IIOBAPEHHOW COJIM WJIU caxapa.

#HHPar###0OneITEl 10 HAOMIONEHUIO  TEIUIOBOIO
pacLIMpPEHMs T'a30B, )KUAKOCTEN U TBEPABIX TEIL.
#HH#Par###OnpenencHue naBaeHUs BO3yXa B OaJIIOHE
HITIpUIIA.

5.17 H#HHHPar###OnBITE, TEMOHCTPUPYIONIUE 3aBHUCUMOCTD
' JABJICHUS BO3yXa OT €ro o0b&Ma W HarpeBaHUs WU
OXJTAXKJICHHSI.

##HPar###1 IpoBepka TUIIOTE3BI JIMHENHON
3aBUCHMOCTH  JUIMHBI ~ CTOJOHMKA  JKHJIKOCTH B
TEPMOMETPUYECKOM TPYyOKe OT TeMIEPaTypHhI.
#H##Par###Habmonenne  M3MEHEHHUS  BHYTPEHHEH
SHEPTUU Tella B pe3yabTaTe Terionepeaadyn u padoThl
BHEIITHUX CHIL.

#H##Par###lccnenopanue SABJICHUS TEIUIOOOMEHA IMPH

CMEIIMBAHUH XOJOIHOW U TOPSTYE BOJBI.
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###Par###OnpeneneHue KOJIMUEeCTBa TEIIOTHI,
MOJIY4EHHOTO BOJIOM TPH TETUIOOOMEHE C HarpeThiM
METAITMYECKUM LUTUHAPOM.

###Par#H#Onpenenenne  yAeIbHOM  TEMIOEMKOCTH
BCIIICCTBA.

#H##Par###lccnenoBanue mpolecca UCIapeHus.
#H##Par###OnpenencHue OTHOCUTEIBHOW BIAKHOCTH
BO3IyXa.

#HH##Par###OnpenencHue yIIeTBLHON TEIUIOTHI

IIJIaBJICHUA JIbAA.

@dusnueckue SBICHUS B NPUPOJAE: IOBEPXHOCTHOE
HAaTsHKEHHE W KaMWUIAPHBIE SBJICHUS B TPHPOJE,
6.18 KpUCTaJLJIBI B IPUPOJE, u3nydeHue CoaHIa, 3aMmep3aHue
BO/JIOEMOB, MOpPCKHE Opu3bl; 0Opa3oBaHHE POCHI,

TyMaHa, UHCA, CHCTa.

TexHudeckne ycTpoWcTBa: KalWUIAPHI, IPUMEPHI
HCIIOJIb30BAaHUS KPUCTAILIOB, KUAKOCTHBIN TEPMOMETD,
6.19 JaT4uK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHMS
JIOMOB, TMTPOMETPBI, IICUXPOMETP, NapoBas TypOuHa,

ABUT'ATCJIb BHYTPCHHCTO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SBJIEHU S

7.1 Dnektpuzarys Ten. [[Ba poaa 3JIeKTpUUeCKuX 3apsioB

BsaumopeiictBue 3apspkeHHBIX Ten. 3akoH KyioHa
7.2 (3aBUCHMOCTD CHJIBI B3aMMOJICUCTBHUS 3apsKEHHBIX TEI

OT BCJIMYMHLI 3apAa0B U pACCTOAHHUA MEKIY TeﬂaMI/I)

DneKTpUYECcKoe noJe. HanpsokéHHocTh
7.3 aneKTpudeckoro mons. [lpuHmun — cymeprnosunun

AJIEKTPUYECKHUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE)

Hocurenn snexTpuueckux 3apsaaoB. DJIEMEHTapHbIN
7.4 anexTpuieckuit 3apsana. Ctpoenue atoma. [IpoBogHuKH

U TUDJICKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOT 0 3apsia
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DNEeKTpUYECKUd  TOK.  YCJIOBHS  CYIIECTBOBaHUSA
7.6
AJIEKTPUYECKOTO TOKA. VICTOUHHUKH MOCTOSSHHOTO TOKA
HerictBus 3IIEKTPUUYECKOTO TOKa (TemioBoe,
7.7 XMMHYECKOE, MArHUTHOE). OJEeKTPUYECKUH TOK B
KUJKOCTSIX U razax
. Onexkrpuueckas 1enb. Cuina Toka. OJIEKTPUUYECKOE
HaIpshKEHUe
CornpoTtuBieHue MPOBOJHUKA. VneanHOE
7.9
COINPOTHUBJICHUE BELIECTBA
7.10 3akoH OMa 17151 yyacTKa Lenu
[locnenoBarenpHOE M HapaUICNIBHOE COEOUHEHUE
7.11
MIPOBOJIHUKOB
PaGora u MOIIHOCTH JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
3 DNIeKTPUYECKUE TIENMU U TOTPEOUTENH SIECKTPUICCKOM
7.1
sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocTosiHHBIE MarHUTHI. B3anmonelicTBre MOCTOSTHHBIX
7.14
MarHuTOB
MarnutHoe mone. MarHuTHOe mMmoje 3eMiId U €ro
7.15
3HAYEHHE JUIs )KMU3HU Ha 3emiie
6 OnbiT Opcrena. MarHuTHOE MOJIE DJIEKTPUUYECKOTO
7.1
Toka. [IpuMeHenune 31eKTpOMarHuTOB B TEXHUKE
JleficTB€ MAarHUTHOTO TOJIsi HAa MPOBOJHUK C TOKOM.
DIIeKTPOABUTATEIb TIOCTOSTHHOT O TOKa. Mcronb3oBanue
7.17
3JIEKTPOJIBUraTeseil B TEXHUUECKUX YCTPOMCTBAaX U Ha
TpaHCIIOpTe
Onpitel  ®apanes.  SIBneHue  3IEKTPOMarHUTHOU
7.18
nHaykuuu. Ilpasumno Jlenna
DIeKTporeHeparop. Crioco0sI MOJIyYEHUs
7.19 AJIEKTPUYECKOM  SHEPruu.  DJEKTPOCTAHIIMM  HA
BO300HOBJISIEMBIX HCTOUHUKAX SHEPTUH
7.20 [IpakTuyeckue pabOThL:
[IOKYMEHT ROAFMEAHSAEKTPOHHOM ROARMCHIO
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OmnbITHI 10 HAOJIOICHUIO SJICKTPU3ALIMH TeJT MHIYKLIHEH
Y IIPU COTPUKOCHOBEHUU.

UccnenoBanue NEHCTBUS DJICKTPUYECKOTO TMOMS Ha
MIPOBOJHUKH U TUDJIEKTPUKU.

COopka u mpoBepka pabOTBl SIEKTPUYECKON IIETH
IIOCTOSTHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

W3mepenue u peryinpoBaHue HapsHKEHUS.
UccnenoBanre 3aBUCHUMOCTH CHJIBI TOKa, HUAYIIETO
4yepe3 pE3UCTOp, OT CONPOTUBIEHHUS pEe3UCTOpa U
HanpsHKEHUs Ha Pe3UCTOpe.

OmnbITH, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh
AJIEKTPUYECKOTO COMPOTUBIICHUSI MPOBOJHUKA OT €ro
JUIMHBI, IIJIOUIa/I1 ONEPEYHOI0 CEUEHUS U MaTepuana.
[IpoBepka mpaBwiIa CIHOKEHUA HANPSHKEHUH TpU
MIOCIIEA0BATEIbHOM COEAMHEHUU [IBYX pE3UCTOPOB.
[IpoBepka mpaBuiia Ass CUJIBI TOKA NP MapaiieIbHOM
coeiMHEHUH pe3uctopoB. OmnpezneneHue  pabOTHI
JJEKTPUYECKOr0 TOKa, UAYLIETO Yepe3 pe3ucTop.
OmnpeneneHne MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BbIIETISIEMON Ha pe3ucTope. UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JTAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ HarpeBarens.
HccnenoBanue MarHuTHOIO B3aUMOJICHCTBUS
MOCTOSTHHBIX MarHUTOB. V3yuyeHue MarHUTHOIO IOJs
MOCTOSSHHBIX MArHUTOB TpU UX OOBEIUHEHUU U
pasneneHuu. MccnenoBanue 1eHCTBUS DJIEKTPUYECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbIThI,
JEMOHCTPUPYIOILINE 3aBHCUMOCTb CHUJIBI
B3aMMOJCHCTBHS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBJleHMs TOKa B Karyuike. M3yueHue
JNEUCTBHUSI MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM.

Koncrpyuposanue " M3y4YCHHUE paboThl
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DJIEKTPOJABUIATEIIS. Hsmepenue KILJ
9JIEKTPOJBUraTeNbHON  ycTaHOBKU.  OmbITBI 1O
HCCIIEIOBaHUIO SBJICHUS 3JIEKTPOMAarHUTHOU
WHJIYKIUN: HWCCIENOBAHME W3MEHEHUW 3HA4YCHUS H

HaIpaBJICHUA HHAYKIIMOHHOI'O TOKa

@dusnueckue SIBICHUS B MPHUPOAC: DICKTPHUSCKUE
SBJICHUS B arMocdepe, DICKTPUYECTBO HKHUBBIX
7.21 OpraHU3MOB, MarHUTHOE MOJIe 3eMJTd, Aperd MmoaCcoB,
PO MArHUTHOT'O TTOJIS JUIS YKU3HU Ha 3eMJIe, TIOJISPHOE

CHUSHHEC

TexHH4YecKre yCTpOWCTBA: 3JIEKTPOCKOIN, AMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK ICKTPUUECKON IHEPTUH,
_— 3JIEKTPOOCBETUTENIbHbIE TMPUOOPHI, HarpeBaTEIbHbIE
' ANEKTPOIPUOOPHI (mpumepsl), AJEKTPUUECKUE
MIPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUIATENb

MOCTOAHHOT'O TOKA, 'CHEPATOP MOCTOAHHOI'O TOKa
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OFPA30OBAHUS

Kon IIpoBepsiemble TPeOOBaHNUSA K NMPEIMETHBIM pe3yabTaTaM
NPoBepsIeMOro 0a30BOr0 YPOBHS 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOI
TpedoBaHus NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

[lonumanue pomu GU3MKM B HAYYHOHM  KapTHHE  MHUPa;
c(OopMHPOBAHHOCTh 0a30BBIX NPEJCTABICHUNH O 3aKOHOMEpPHON
CBSI3U M TI03HABAEMOCTH SIBJICHUIN MPUPOJIBI, O POJIH IKCIIEPUMEHTA B
¢usuke, o cucremooOpasyromeil ponu (GUIUKM B Pa3BUTHU
1 €CTECTBEHHbIX HayK, TEXHUKHM U TEXHOJOIMi, 00 3BOIIOLUU
(bu3nyecKkux 3HaHUN U UX POJIU B LIEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKIAJE€ POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPY>KAIOIETO

MHpa, pa3BUTHEC TEXHUKU U TEXHOIOT I

3HaHus O BUJAX MaTepuu (BEHIECTBO W TOJIE), O ABUKEHUU KakK
crioco0e CyIIeCTBOBAaHHMS MAaTepHH, 00 AaTOMHO-MOJEKYJISIPHON
TEOpPUM CTPOEHHUS BEIIECTBA, O (PU3MUECKOW CYIIHOCTH SIBICHHUI
npupoabl (MEXaHUYECKHX, TEIUIOBBIX, O3JEKTPOMAarHUTHBIX H
2 KBaHTOBBIX); YMEHHUE pa3nuyaTh SBJICHUS IO ONUCAHUIO UX
XapaKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
naHHoe (u3MyYecKkoe sBIIEHUE; YMEHHE pPaclo3HaBaTh NPOSBIICHHE
M3YYEHHBIX (PU3WYECKHX SBJICHHUM B OKPYXKAIOIIEM MHUPE, BBIICISS

UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH )

BJ'IaI[CHI/Ie OCHOBaMH TIOHATHHHOI'O arrIapara U1 CUMBOJMYCCKOI'O

sA3bIKa (bI/ISI/IKI/I H UCIOJIB30BAHUC HUX JIS1 PCLICHUA y‘le6HLIX 3a1aa4,

3 YMCHHE XapaKTepU30BaTh CBOWMCTBA TeN, (DU3MYECKHUE SIBICHUS U
MPOLIECCHI, UCTIONB3YS (PyHIaMEHTaIbHbIE U SMITUPUIECKHUE 3aKOHBI
4 YMeHHe onHchIBaTh HM3Y4YCHHBIE CBOMCTBA Tel W (hU3HYECKHE
SABJICHUS, UCITIOJIb3YA (1)I/I3I/I‘~IGCKI/I€ BCJIINMYUHBI
Brnagenne ocHOBaMH METOJOB HAyYHOT'O TIO3HAHHS C Y4ETOM
5 COOJTFOICHUS TIPaBMIT OE30MaCHOT0 TPY/Aa: HAOIOICHHE (PU3MICCKUX

SIBJICHU
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YMEHHE CaMOCTOSITEIILHO COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY
U3 JaHHOT'0 Habopa 000PYAOBAaHUS 110 UHCTPYKIIUHU, ONUCHIBATH XOJ]
OIIBITA U 3aMHUCHIBATH €0 PE3YJIbTaThl, (POPMYIHPOBATH BBHIBOJIBI,
NPOBECHHE TMPSAMBIX M KOCBEHHBIX WM3MEPEHHH (HU3UICCKUX
BCIMYMH: YMEHHE IUIAHUPOBATh WM3MEPEHHS, CaMOCTOSTEIbHO
coOMpaTh JKCIEPUMEHTAIBHYI0 YCTAHOBKY TI0 HWHCTPYKIIHH,
BBIYHCIIATh 3HAYCHUE BEIMYMHBI W aHAIU3UPOBATH IMOJYYCHHBIC
pe3ynbTaThl ¢ YY€TOM 3aJaHHOM MOTPEUTHOCTH PEe3yJIbTaTOB
U3MEPEHUN;

NPOBEJCHUE HECIOKHBIX OJKCIHEPHUMEHTAIBHBIX HCCIICIOBaHUN;
CaMOCTOSITENIHO COOMpaTh OSKCHCPUMEHTAIbHYIO YCTAaHOBKY H
NPOBOJUTH  WCCIECNOBAHWE TI0 HWHCTPYKIMH, TPEACTABIATH
MOJTYYCHHBIC 3aBUCUMOCTH (PM3UYCCKUX BEIHYUH B BHUJIC TaOJUI U
rpadMKOB, YYUTHIBATh IOTPEIIHOCTH, JEJaTh BBIBOJABI IO

pe3yibTaTaM HCCaeq0BaHus

[Tonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUECKUX  Mojeneit
(MaTtepuanbHas TOYKa, aOCOIIOTHO TBEPOE TEJIO, MO/ CTPOCHUS
6 rasoB, KUIKOCTEM W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7ipa) ¥ yMEHHE MPUMEHSTh HX JUIs

00BbsCHEHUS (PU3NUECKUX MPOLIECCOB

VYMeHne o0bACHATh (U3NYECKUEe IPOLIECChl U CBOMCTBA TEJ, B TOM
YuClI€ U B KOHTEKCTE CHUTYallMd IPaKTUKO-OPUEHTUPOBAHHOI'O
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUYUHHO-CIICICTBEHHBIE CBSA3H
U CTPOUTh OOBSCHEHHWE C ONOPOH Ha M3yYEHHbIE CBOWMCTBA
Gu3nyeckux sABIEHUM, (U3NYECKHE 3aKOHbI, 3aKOHOMEPHOCTU U

MOACIN

YMeHnne pemath pacu€THble 3amayu (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONIB3Ysl 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINE (PU3UUCCKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCBIBATHL KPATKOC YCJIOBUC 3alavu,
BBISIBIISITh HEJIOCTAIOIINE JAHHBIE, BEIOMPATh 3aKOHBI M (POPMYIIBI,
HEOOXOIMMBIE JIJIS €€ pelICHHs, UCTIOIb30BaTh CIIPABOYHBIC JaHHEIC,
NPOBOJUTH PACYEThl U OIEHHUBATH PEATUCTUYHOCTH TOJY4ECHHOTO
3Ha4YeHUs (PU3UUECKON BETMUMHBI; YMEHUE ONPEACIISATh Pa3MEPHOCTh

(¢u3nYeCcKOi BETMUYMHBI, IOJIYYEHHOM NPU PELICHUH 3a1a4u
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YMeHHE XapaKTepu3OBaTb IPUHLMIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJE OBITOBBIX NMPHUOOPOB, M MPOMBIIIICHHBIX
9 TEXHOJIOTMYECKHX IIPOLIECCOB 10 UX ONUCAHUIO, HCIIONb3Ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBICHUH U HeoO0Xonumble (GU3NYECKUe

3aKOHOMCPHOCTHU

YMeHue WHCHONb30BaTh 3HAHUS O (PU3WYECKUX SBICHUAX B
NOBCETHEBHOW JKM3HM JUIS OOecredyeHus: Oe30MacHOCTH IIpH
oOpamieHun ¢ OBITOBBIMH  NpHOOpaMM ¥ TEXHUYECKUMHU
10 YCTPOWCTBAMH, COXPAHEHHUS 370POBbS M COOJIOJICHUS HOPM
9KOJIOTMYECKOr0 TOBEICHHUS B OKpPYKAIOUICH Cpeie; MOHWMaHHE
HEoOXOAMMOCTH TPUMEHEHUsI TOCTHKCHUH (DU3UKU U TEXHOJIOTHH

AJIg palflMOHAJIBHOI'O TPpHUPOAOITIOJIb30BAHUSA

OneIT moMCKa, TpeoOpa3oBaHUs M TMPEACTaBICHUS HHQPOPMALUU
(bu3MYECKOro copepkaHus C HMCMOJIb30BaHHEM HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHUE OLIEHUBATH JOCTOBEPHOCTD
MOJIy4YeHHOW WH(OpMAIMd Ha OCHOBE HWMEIOIIMXCA 3HAHUN |
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BaTh IIPHU
11 BBHITIOJTHEHUH Y4eOHBIX 3aJaHUI Hay4YHO-TIONMYISPHYIO JTUTEpaTypy
(U3HYECKOT0 CONIEepKaHNs, CIIPABOYHBIC MAaTEPUANIBI, PECYPCHI CETH
WUutepuer; BnageHue 0a30BBIMM HaBBIKAMU  TpeoOpa3oOBaHUs
uH(pOpMaMU M3 OJHOM 3HAKOBOW CHCTEMBI B JIPYI'yl0; YMEHHE

CcO31aBaTb COOCTBEHHBIC MHUCHMEHHBIC H YCTHBIC COO6IJ.I€HI/I$I Ha

OCHOBE MH(OPMAITUHU 13 HECKOIbKUX UCTOYHHUKOB
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA OI'D
11O PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe JBuKeHHe. MarepuanbHass Touka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBMKeHUE. CpenHsis ckopocTs. Dopmyrna s
1.2 BBIUMCIIEHHUS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMOTMHEWHOE TBUKECHNE. 3aBUCUMOCTh KOOPIMHATHI Tella OT
BpPEMEHH B CIIy4yae paBHOMEPHOTO MPSMOJIUHEHHOTO JIBUKEHUS:
13 (1) =x,+vt
I'padvkn 3aBUCUMOCTH OT BpPEMEHHU I MPOCKIMH CKOPOCTH, TMPOCKIIUU
MepeMenieHusi, MyTH, KOOpJIWHAThl TMPU PABHOMEPHOM MPSIMOIMHEHHOM
JIBUKECHUH
3aBHCHMOCTh KOOpPJIMHATHI TEJNa OT BPEMEHU B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOT O ABM)KECHHUS :
2
S(fi=vy s+ ay= %
DopMysBl I TPOSKIIUU TICPEMEIICHUS, TPOCKIIUA CKOPOCTH W IPOCKITUH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOIUHEIHOM BUKCHHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a,(f)=canst,
szz - le: =la.s,
I'padvikn 3aBUCUMOCTH OT BPEMEHH JUIsl TPOEKIIMH YCKOPEHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIMU TePEMEIICHUs, KOOpIUHATH TpPH PAaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBHKEHUU
CBoOoanoe naaenue. @opMyIIbl, OMUCHIBAIOIINE CBOOOHOE MAJCHUE TeJa MO
1.5 BEpTUKAIN (IBY)KCHHE Tela BHHU3 WM BBEPX OTHOCHTEIIBHO IMOBEPXHOCTH
3emnu). ['paduku 3aBUCUMOCTH OT BpPEMEHHU ISl MPOEKIMH YCKOpPEHHUS,
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MNPOCKIUU CKOPOCTH U KOOpPAWHATHI IIPpH CBO60)1HOM nmaacHuu TCjaa II0

BEPTUKAIH

CkopocTh PaBHOMEPHOI'O JBM)KEHHS Tella IO OKpYXHOCTH. Hampasienue
CKOpPOCTH.

®opmyna s BBIUUCICHUS CKOPOCTH 4YEpE3 PaguyC OKPYXKHOCTH M MEPUOJ

oOparieHus:
2mR
L=
T

LenTpocTpemutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBHOTO

1.6 yckopenus. @opmyra Juisi BBIYUCIEHUS YCKOPEHUS:
2
a. - L
" R
®opmyiia, cBSI3bIBAIOLIAS IEPUOJT U YACTOTY OOpaIlleHus:
v = L
T
Macca. IInorHocTs Benjectsa. @opMyina sl BBIYUCICHUS IIJIOTHOCTH
_m
1.7 V
1.8 Cuna — BekTtopHas ¢pusnueckas BenrnurnHa. CloxeHue cui
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-d
1.10
ConamnpaBjeHHOCTh BEKTOPa YCKOPEHUS TeJla ¥ BEKTOPA CHJIBI, IeHCTBYIONIEH
Ha TeJo
Bzaumoneiictue tein. Tperuii 3akoH HeroToHa:
1.11 F. P _‘F.I.—2~2
112 Tpenne nokos u TpeHue cKoapxkeHus1. Popmyna Juisi BBIMUCICHHS MOIYJIS CUJIbI

’T‘pPHI/I‘}I CKOIOBXXCHU4A.

[IOKYM

PSRESEC PN TPy
CAT TTOANVICA]

TN TS SOV -V W P T TPV
IJTIERTPOURAOVT TToArviCoro
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Hedopmamnus Tema. Ympyrue u Heynpyrue aegopMmanuu. 3aKoH YIPYrou
nedopmariu (3akoH ['yka):

1.13 F=k-Al

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHPHOI'O TATOTCHUSA:

m, -,
F=Gg.—L1 2

R -
Cuna TsKecTH. Y CKOpEHHE CBOOOIHOTO TTaICHHUS.

1.14
(DOpMyJ'Ia JJIs1 BBIYHUCJIICHHSA CHJIBI TAXKCCTHU BONIH3H MMOBCPXHOCTHU Bemin: F =

mg.
JBmwxenue manet Bokpyr Comnnia. [lepas kocMudeckas CKOpOCTb.

HeBecoMocTs u neperpy3ku

NMmynse Tena — BeKTopHas pu3ndeckasi BeIMYMHA.
1.15 p=mo

Nmnynbc cuctemsl Ten. M3menenne umiynbsca. UMnynbc cuiibl

3akoH COXpPaHCHUA UMITYJIbCa JJIA 3aMKHYTOI\/JI CHUCTCMBI TCJI:
1.16 p=mmU, +in,U, =const

PeakTtuBHOE IBUXKEHIE

Mexanunueckas padora. @opmMyna 11t BHIYUCIEHUS PaOOTHI CHIIBI:

A=Fscosc

Mexannueckast MOIITHOCTD:

1.17
A
N==
I
Kunernueckast u noreHuunanbHas 3Heprusi. @opmyiia sl BEIYUCIECHUS
KUHETHUYECKON IHEPTUU:
1.18
H!U'E
AN
AOKYMEHT NOANWUCAH SNEKTPOHHOM NMOANMUCHIO
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TeopeMa 0 KUHETUYECKOH OHCPIUH. d)opMyna JUISA BBIYHMCIICHUA
HOTCHI.[I/IEUILHOﬁ OHCPIruu TCj1a, IOAHATOr 0

HaJ 3eMIIEH:

E,= mgh

Mexanu4deckas OHCPIruAi:

E:Ek+Ep

1.19 .
3aKOH COXpaHEHUsI MEXaHUUeCKOH 3Heprun. Gopmyia Juis 3aKoHa

COXpaHEHHUsI MEXaHUYECKOW SHEPTUU B OTCYTCTBHE Ul TpeHus: E = const.

HpeBpameHI/Ie MEXaHHYECKOMN QHEPTUM IIPHU HAIINYNU CUJIBI TPCHUS.

[TpocTeie MeXaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKH.
Ppruar. Momenrt cunsr: M - Fl.

YcnoBue paBHOBCCHS pblyara:
M +M,+..=0

[MoaBuxHbIM 1 HEMOABMXKHBIN O0510Ku. KITJ[ mpocThix MexaHU3MOB,

1.20

n= Anonesnas
A—a&rpaq:::

JlaBiienue TBEpIOrO TENA.
®opMyita 1Sl BBIYUCIECHUS TaBJIEHUs TBEPIOro Tela:

- £
p_S'

191 JaBnenue raza. ATMocepHoe TaBiIeHHUE.
l'unpocratnueckoe naBIeHUE BHYTPH KUAKOCTH.

CDopMlea JJIsL BBIYHUCJIICHUS OAaBJICHUA BHYTPH KUAKOCTHU!

p=pgh+p_,

1.22 3akoHn [lackans. ['mapaBaudeckuii mpecc

3akon Apxumena. dopmyna ans onpeneneHus BbITAJIKABAIOUIEH CHIIBI,

123 JNENCTBYIOLIEH Ha TEJIO, IOrPYKEHHOE B KUAKOCTh WIIM T'a3:

F_&m. =pgv
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YcaoBue mnaBanus tena. IlnaBanue CYAOB U BO3YXOIIJIAaBAHUEC

1.24

Mexanudeckue KojeOaHWs. AMIUIUTYA, TEPUOJ M YacToTa KoJeOaHMi.

q)OpMy.]'Ia, CBA3bIBAOMIAA YaCTOTY U ICPUOJ KOJIEOaHMIA:

1.25

MareMaTtnyeckuii M IPYKUHHBIA MasTHUKH. lIpeBpaienue sHepruu npu

KOJIEOATEIIFHOM JIBHKCHUH

1.26

3aryxatomue Konebanusi. BernyxaeHusie konedanus. Pesonanc

1.27

MexaHU4ecKrue BOJIHBI. HpOI[OJ'IBHBIe " IMOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI 1

CKOPOCTh PacpOCTPAHEHUS BOJHBI:

L=v-T

1.28

3Byk. ['poMKOCTB U BhIcOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI HA TpaHUIIE

nByx cpen. UHdpa3Byk U yapTpa3ByK

1.29

Ilpakmuueckue pabomul

N3mepenne cpenHeil MIOTHOCTH BEIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPYXHUHBL;, KOd(h(UIIMEHTa TPEHUSI CKOJIBKEHUS; paObOThl CUIIBI TPEHUS, CHUIIBI
YIIPYrOCTH; CPEAHEN CKOPOCTH JBIIKEHUS OpyCKa MO HAKJIOHHOM IUIOCKOCTH;
YCKOpEHHsI Opycka MpH JBMKCHUH 10 HAKJIOHHOM TUIOCKOCTH; YacTOTHl U
HepI/IO)Ia KOJ'Ie6aHI/II7I MaTeMaTH4YE€CKOIo MasTHHKA, 4YaCTOThl H Hepnogla
Kosie0aHUI MPY>KUHHOTO MAasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA PhIYar;
paboThl CHIIBI YIIPYTOCTH TpPH MOABEME Tpy3a C MOMOIIBI HEMOABUKHOIO
0J10Ka; pabOoThI CUJIBI YIIPYTOCTH MPHU MOABEME TPy3a C IOMOIIBIO TTOIBHIKHOTO
OnoKa.

HccnenoBanre 3aBUCHUMOCTH apXUMEIOBOM CHJIBI OT 00bEMa MOrpyXEHHOM
YacTH TeJIa ¥ OT INTOTHOCTH KUIKOCTH; HE3aBUCHUMOCTH BBITAJKUBAIOIIEH CHIIBI
OT MacCcChI T€Jla, CHUJIbI TpCHI/IH CKOJIBKCHUS OT CUJIBI HOpMaJII)HOFO JOABJICHUS U
OT pOJia MOBEPXHOCTH; CUJIBI YIPYTOCTH, BOZHUKAIOIIEH B IPYKUHE, OT CTEIICHU
neopMaIuu MpyKUHbBI; YCKOPEHHUsS OpycKa OT yIiia HaKjIOHa HalpaBIIsIOLICH;
neprozaa (4acToThl) KoJeOaHWi HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; TIEpUO/Ia
KoJleOaHU# MPYKMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBL;
HCCTIEIOBAaHUE HE3aBUCUMOCTH TIEPHOJia KoJeOaHUW HUTSHOTO MasTHUKA OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS pbluara

1.30

Qusuueckue sA6IeHUA 6 Npupooe: TPUMEPHl ABUKEHHUS C Pa3IMUYHBIMU

CKOpPOCTSIMH B )KMBOM W HEXHUBOW MPUPOJE, ACUCTBUE CUJIbI TPEHUS B PUPOJIE
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U TEXHUKE, MPUIUBbI U OTJIMUBBI, JABWXKEHHE TuIaHeT COJIHEYHOH CHUCTEMBI,
PEaKTUBHOE ABUKEHUE )KUBBIX OPIraHU3MOB, PblYaru B TEJE YEJIOBEKA, BIUSHUE
aTMOC(EpHOr0 JaBJICHUS Ha >KUBOW OpraHu3M, IJIaBaHHWE PbHIO, BOCIIPUATHE
3BYKOB KMBOTHBIMHU, 36 MJICTPSICCHHE, CEHCMUUYECKHE BOJIHBI, IlyHAMH, 9XO
Texnuueckue ycmpotiicmea: CUUAOMETD, NATYUKU TOJOXKECHHS, PACCTOSHUS U
YCKOpPEHHS, TUHAMOMETp, IOIIIMITHUKKN, PAKEThl, pblYar, IOABMXHBIA |
131 HETIOBUKHBIM OJIOKHM, HAKJIOHHAs TUIOCKOCTb, TIPOCTHIE MEXaHU3MBbI B OBITY,
' COOOIIAIONINECS] COCY/IBI, YCTPOUCTBO BOJOMPOBO/IA, THAPABIUYECCKUIA TpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC, apeOMETp, IXOJIOT,
HCIIOJIB30BAaHUE YIIBTPA3ByKa B OBITY U TEXHHUKE
2 TEIIJIOBBIE SBJIEHU A
OCHOBHBIE TOJIOXKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOpUU CTPOEHUS
21 BelecTBa. Mozenu TBEPIOT o, )KUIKOTO U Ta3000pa3HOr0 COCTOSTHUIA BEIIECTRA.
Kpucraimmdeckue u amopdHbIC Tena
25 JIBxeHue dactuil BemiecTBa. CBA3b CKOPOCTHU JIBMIKEHHUS YacCTHUI[ C
' Temnepatypoil. bBpoyHoBckoe nBrmkenue, muddy3us
2.3 CMauynBaHUE U KaMWUISIPHBIC SIBICHUS
2.4 TerutoBoe pacmpeHue u cxatue
2.5 TerioBoe paBHOBECHE
25 Buytpennss sHeprusa. PaGora u Teruionepenada Kak CrocoObl H3MEHEHHS
' BHYTPEHHEN SHEPrUun
2.7 Bune! Tenonepenaun: TeMmiIOMPOBOAHOCTh, KOHBEKIUSA, U3TyUCHHE
HarpeBanne wu oxmaxaeHue ten. KomuuecTBO TemmoTsl. Y aenbHas
TEILIOEMKOCTD:
2.8
O=an(t,—1)
3aKOH COXpaHEHUsl YHEPTrUU B TEIUIOBBIX MpoOIleccax. YpaBHEHUE TEIIOBOTO
OanaHca:
2.9
Q+0, +..=0
Hcnapenune m koHueHcausa. MI3MeHeHUE BHYTPEHHEH SHEPruu B MPOIECCe
210 WCIapeHuss M KoHJeHcauuu. Kumenwe KUAKOCTU. YJenbHas TemaoTa
' napoo6pazoBanus: L = Q/m
OOKYMEHT NOAMNUCAH SNEKTPOHHOM NOANUCKI
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211 Bnaxuocts Bo3ayxa

[lnaBnenne wu kpucrtamuzanus. 3MeHeHWEe BHYTPEHHEH JHEpPruu MpHu

IUIABJICHUU U KPUCTAJUIW3alluu. VY aenpHas TEenjaoTa IJIaBJICHUS:

2.12
2=2

BHyTpeHHs11 dSHeprus CropaHus TOIUIMBA. Y JEIbHAs TEILIOTa CrOpPaHUs

2.13 toruBa: = Q/m

2.14 [Ipunmns! padotsl TemnoBbix asurareneil. KITJ[ remnoBoro npurarens

IIpaxmuuecxue pabomoi

N3mepenne yaenbHOU TeMI0EMKOCTH METAUINYECKOT0 LIMJIMHIPA; KOJIMYECTBA
TEIUJIOTHI, TOJIYYCHHOTO BOJOM KOMHATHOW TeMIMepaTypbl (DUKCUPOBAHHOU
Macchl, B KOTOPYIO ONYIIEH HarpeTbld LWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTIAaHHOTI'0 HArpeThIM IWJIMHIPOM, IOCJE ONYCKaHUs €ro B BOJYy KOMHATHOW
TEMIIEpaTypbl; OTHOCUTEJIBHON BIJIAXXHOCTU BO3/yXa; YJEIbHON TEIJIOThI
IJlaBieHud JbAa. MccnenoBaHue W3MEHEHHs TeMIeparypbl BOIBI  MPHU
Pa3IMYHBIX YCIOBHSX; SBJICHUS TEIUIOOOMEHA NMPHU CMEUIMBAHUU XOJOAHON U

l"OpSI‘-ICfI BOJBI; IIpoHecca UCIIapCHUA

Qusuueckue a61eHUs 8 Npupooe: TTOBEPXHOCTHOE HATSHKEHUE U KalMUJUISIPHBIE
2.16 SIBJICHUS B TIPUPOJIE, KPUCTAILIBI B MpUpoae, uznydeHue CoiHIla, 3aMep3aHue

BOJIOEMOB, MOpCKUE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa

Texnuueckue yCﬂ’lpOﬁCWl@Cl.‘ KallWJIIAPHI, IIPUMCEPHI HCIIOJIb30BAaHUA

KpHUCTAJJIOB, JKUJIKOCTHBIN TCPMOMETP, AATYHUK TEMIICPATYPhI, TCPMOC, CUCTEMA

247 OTOIUICHHSI JIOMOB, THIPOMETPBI, ICUXPOMETp, MapoBasi TypOHHA, JABHUIraTellb
BHYTPEHHETO CrOpaHHsI

3 SJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 Onekrpuzanus Tei. [IBa Buaa 3IeKTPHUSCKUX 3apsiIOB

3.2 B3aumoneiictBue 3apskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs IEKTPUIECKOro 3apsaa

34 Onekrpudeckoe mone. Hanpsok€HHOCTH ayekTpuyeckoro mons. [IpuHium
' CYIEPIIO3UIIMHU JICKTPHYECKUX MOJIEH (Ha KAYEeCTBEHHOM YPOBHE)

35 Hocurenn snexkrpuyeckux 3apsfoB. JleHCTBHE SJEKTPUYECKOrO TOJS Ha

QJICKTPHUYICCKUC 3aps/bl. HpOBO)IHI/IKI/I " JUDJICKTPHUKU
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[TocTostHHBIN 35eKTpUUecKuil TOK. JleficTBUS nekTpuueckoro Toka. Cuia Toka.

Hanpsxenue.
3.6 I =g/t,U=A

DNEKTPUUECKOE COPOTUBIICHUE. Y IEIbHOE AIEKTPUUECKOE COMPOTUBIIEHUE:
3.7 R =pl/S

38 3akon Oma as yuactka snekrpudeckoit menu: | = U/R

[TocnenoBarenbHOE COETMHEHUE IMPOBOAHUKOB!
1, =1, U=U,+U,. R=R +R,
3.9 HapaHHeJILHOG COCAMHCHHUC IIPOBOJHHUKOB PABHOI'O COIIPOTUBJICHUA:

U=UgI=I+I;R=2.
- - 2

i

CMeniaHHBIC COCANHCHUS ITPOBOAHHUKOB

3.10 Pabota u momtHOCTSH 51ekTpruueckoro Toka. A = Ult, P = Ul

3akon J[xoyns — Jlenna:

3.11 O=I"-R-t

OneiT Opcrena. MarHuTHOE Moje MPSAMOro MPOBOJHUKA € TOKOM. JIMHHMM

3.12 .
MarHUTHOW UHIYKIIUH
313 MaruuTHoe T1OJ¢ IIOCTOSHHOIO MarHuTa. B3ammojeiicTBHE MTOCTOSHHBIX
' MarHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIL HA IPOBOJAHUK C TOKOM
3.15 Omnebitel @apanes. SBiaeHue snmekTpoMariuTHON HHAYKUMK. [TpaBumno Jlenua
Ilpakxmuueckue pabomol
HN3mepenne  2JIEKTPUYECKOTO  CONPOTHUBIICHUS  PE3UCTOPA;  MOIIHOCTHU
3.16 ANEKTPUYECKOTO TOKA; PAa0OTHI SJIEKTPHUUECKOT0 TOKA.

HccnegoBanne 3aBHCHUMOCTH CHIIBI TOKa, BO3HHUKAOUICTO B IIPOBOJHUKEC

(pe3ucTOopHI, JIAaMITIOYKA), OT HANTPSKEHUS Ha KOHIIaX IPOBOJHUKA; 3aBHCUMOCTH
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COIIPOTHUBJICHUA OT IUIMHBI IPOBOJHUKA, IIJIOMIAAN €ro MMOIICPEUYHOT0 CCUCHUA U
YACIBbHOI'O COITPOTHUBIICHUS.

HpOBepKa npaBujia JJisd SJICKTPUICCKOr O HAIIPAKCHUA ITPU ITOCIIC0BATCIIBHOM
COCAMHCHUU IIPOBOJHUKOB,; IIpaBUJia JId CHJIbI JJICKTPUYCCKOI'O TOKa IIPpH

napaJisieJIbHOM COCIUHCHUHN ITPOBOAHNKOB (pCSI/ICTOpLI u naMnoqxa)

Qusuueckue s6neHUs 6 Npupode. DIEKTPUUYECKHE SBJICHHUS B aTMmocdepe,
3.17 AIEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE T0JIe 3eMJIH, Apeiid moocos,

POJIb MAarHuTHOI'O MMOJIA JJIA JKU3HU Ha 3€MJIG, MOJISIPHOC CUSHUC

Texnuueckue ycmpoticmea: 3NEKTPOCKOI, aMIIEpMETp, BOJIBTMETP, PEOCTar,
CU€TUMK  3JIEKTPUYECKOH DHEPruu, HIIEKTPOOCBETHUTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTebHbIE AJEKTPONPUOOPHI (npumepsl), IIEKTPUYECKUE
MPEIOXPAHUTEIH, DSJICKTPOMArHUT, JIIEKTPOJBHTATeNh IOCTOSHHOTO TOKa,

T'CHEPATOP MOCTOSAHHOI'O TOKA

3.19 DrekTpoMarHuTHBIC BOTHBL. 11IKasa 31eKTpOMarHuTHBIX BOJIH

3.20 JlyaeBast Mmonenb ceta. [IpsmonnHeliHoe pacpocTpaHEeHHe CBEeTa

3.21 3akoH oTpakeHHs cBeTa. [lmockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHHUS CBETA

3.23 Jucnepcus cera

3.94 JIunza. Xona nydei B nuH3ze. okycHOe paccTosiHue JUH3bI. ONTHYECKAs CHIa

' mun3el: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTudeckue mpuodopsl
Ipakmuyeckue pabomol
#HH##Par#H##lI3MepeHne ONTUYECKON CHIIBI COOMparomeld JIMH3BI, (HOKYCHOTO
paccTosiHusL cOOMparoIiei TMH3bI (10 CBOWCTBY PaBEHCTBA pa3MePOB MpeAMETa
1 U300pakeHus1, KOT/1a IPeIMET PacoNOkKeH B ABOMHOM (oKyce), oKa3aTes

3.26 MIPEIOMJICHUS CTEKIIA.
#H##Par###lccnenopanue CBOMCTBA M300paKEHUS, TTOJYYCHHOTO C TTOMOIIBIO
coOuparomieit JUH3bI;, U3MEHEHHUs! (OKYCHOTO PACCTOSHHS JABYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTH YIJla MPeJOMJICHHUs CBETOBOrO JIyya OT yIJla MaJCHUs Ha
IpaHMIIE «BO3AYX — CTEKIIO»

3.97 Qusuueckue agrenus 6 npupoode: 3arMmenuss Connua u JlyHbl, 1Bera Ted,

' ONITHYECKHE ABIEHHS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
328 Texuuueckue ycmpouicmea: OUYKH, TEPUCKOI, QoToanmapar, ONTHYECKUE

CBE€TOBObI
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4 KBAHTOBBGIE SIBJIEHUA
41 PannoaktuBHOCTE. Anbda-, 6eTa-, ramMmma-u3nydeHus. Peakuun anbda-u Oera-
' pacmajia
49 Oneitel Pesepdopna mo paccesnuro anbda-dactuil. IlnanerapHas Mojenb
' aToma
4.3 CocraB aromHOro sijipa. M3otomns
4.4 [Tepuox momypacmajia aTOMHBIX SAEP
4.5 SlnepHbie peakinuu. 3aKOHBI COXPaHEHUS 3aps0BOr0 ¥ MACCOBOTO YHCEI
Qusuyeckue s6ieHUsL 6 Npupode. €CTECTBEHHBIM pPaIUOAKTUBHBIA (OH,
4.6 KOCMHYECKHE Jy4H, DPaTdOaKTUBHOE W3JIy4YCHHWE NPUPOIHBIX MHHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX U3TyYEHHUI Ha OpraHU3M YeloBeKa
47 Texnuueckue ycmpoticmea: CIIEKTPOCKON, HHIUBUAYITbHBIN JO3UMETP, Kamepa
' Bunbcona, siiepHast SHepreTuka
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

®dusuka. 8 knacc. YueOnuk. [lepoimkun A.B.

METOANYECKHUE MATEPUAJIBI J1JISI YUUTEJIA
®dwuznka. 8 knacc. Yueonuk. [lepeimkua A.B.

®dwusuka. 8 knacc. Metoaudeckoe nocooue k yueOnuky A.B. [lepoimkuna

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
https://resh.edu.ru/

https://uchebnik.mos.ru/
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