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INOACHUTEJIBHASA 3AIINCKA

CopepxaHue MporpaMMbl HampaBjIeHO HAa (OPMUPOBAHNE €CTECTBEHHOHAYYHOU IPaMOTHOCTH YYalllUXCs U
OpraHHU3aIIo U3ydyeHus (PU3UKHU Ha JeSTeIIbHOCTHON OCHOBE. B Hell yuuThIBalOTCS BO3MOKHOCTH MPEAMETA
B peaymsanuu TpeboBanuii GI'OC OOO K mIaHUPyEMBbIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJIbTaTaM
00y4eHus, a TaKkKe MEXIPEIMETHBIE CBSA3H €CTECTBEHHOHAYUHBIX yUeOHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc puzuku — cuctemoo0Opa3yronuii st €CTeCTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
¢buznyecKre 3aKOHBI JIeKAT B OCHOBE MIPOIIECCOB U SBIEHUH, U3y4aeMbIX XUMHUEH, Onooruen, acTpoHOMueH
u ¢usnyeckoil reorpadueit. usznka — 3TO MpeIMeT, KOTOPbIH HEe TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPA, HO U MPEAOCTaBIsIeT Hanboee siCHbIe 00pa3iibl IPUMEHEHHUS HAyYHOTO
METO]1a IO3HAHMUS, T.€. CIIoco0a MOTy4YeHHs IOCTOBEPHBIX 3HaHM1 0 mupe. Haxownel, ¢puznka — 310
MpeIMeT, KOTOPbIN HapsIy C APYTUMHU €CTECTBEHHOHAYYHBIMHU MIPEIMETaMU JO0JKEH AaTh UIKOJIbHUKAM
MpeJICTaBICHUE 00 yBIEKATEIbHOCTH HAyYHOTO UCCIEA0BAHUS U PAJJIOCTH CAMOCTOSITEIbHOTO OTKPBITUS
HOBOTO 3HAHMSI.

OpnHa U3 r1aBHBIX 337a4 (PU3NUECKOro 00pa3oBaHus B CTPYKType 001Iero oopa3zoBaHus COCTOUT B
(bopMHPOBAHNHN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpECa K HayKe y OCHOBHOM Macchl 00y4aronuxcs,
KOTOpbIE B JJaJIbHEHIIEeM Oy 1yT 3aHATHI B CAMbIX pa3HO 00pa3HbIX chepax nestenbHocTH. Ho He MeHee
BaYKHOMW 3aJ1a4yeil ABJIETCS BBISIBICHHUE U MOJrOTOBKA TAJIAHTIIMBBIX MOJIOABIX JIIOJAEH ISl IPOJIOJIKEHUS
0o0pa3oBaHus U JaibHEeHIIeH mpodeccuoHaTbHON AEATENbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHHUI U CO3[JaHUU HOBBIX TeXHOJOrHi. COrnacHO MPUHATOMY B MEXIyHAPOJHOM COOOIIECTBE
ornpenenenuio, EctecTBeHHOHayuHasi IPaMOTHOCTb — 3TO CIIOCOOHOCTh Y€JIOBEKAa 3aHUMAaTh aKTHUBHYIO TpaK-
JTAHCKYIO MO3MIIMIO IO OOIIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMHU HAyKaMH, U €ro
TOTOBHOCTb HHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HAeIMUA. HayuHOrpaMOTHBIN YEIOBEK CTPEMUTCS
Yy4acTBOBATh B ApIrYMEHTUPOBAHHOM OOCYKJIEHUH MTPOOIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U

TCXHOJIOTHUAM, UTO Tpe6yeT OT HCT0 CICAYIOIIHX KOMIIETEHTHOCTEI:
— Hay4HO 00BACHATH SIBJICHUS,
— OICHUBATh U TIOHHUMATh 0COOEHHOCTH HAay4YHOTI'O UCCJICIOBAHUA,
— HHTCPIPETUPOBATH JAaHHBIC U UCII0Jb30BaTh HAYYHBIC JOKA3aTCIbCTBA JJIA IMOJIYUCHUA BBIBOJOB.

Nzydenue pus3nku criocoOHO BHECTH PEIIAIOINN BKIal B POPMHUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 0OYYarOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJJMETA «®U3UKA>»

Henu n3yuenns GuU3MK HAa YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus onpezaeneHs! B Konnenmun
npernoiaBaHust yaeoHoro npeaMera «dusnka» B 00pazoBaTeIbHBIX opranuzanusax Poccuiickoit @enepanuy,
pealn3yIolMX OCHOBHbIE 00111€00pa3oBaTeIbHbIE IPOrpaMMBbl, YyTBEPKAEHHON perienneM Kosuieruu
MunncrepcTBa npocserienus: Poccuiickoit denepanym, nporokoi ot 3 gekadps 2019 r. Ne [TK4BH.

Henu uzyuenus: pusnku:

— TnpuoOpeTeHre HHTEepeca U CTpeMIICHHUs 00yJaroUXCsl K HAYYHOMY U3YUYEHHUIO TPHPOJIBL,
pa3BUTHE MX MHTEJJIEKTYalIbHbIX U TBOPYECKHX CIIOCOOHOCTEH;

— Ppa3BUTHUC HpeI[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOIC MO3HAHUA U (I)OpMI/IpOBaHI/Ie HUCCICO0BATCIILCKOT'O
OTHOIICHHA K OKPYIKAIOMIUM SIBJICHUSIM,



— (¢opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pPe3ysbTaTa U3yYEeHUsI OCHOB CTPOCHUS MAaTEPUH U
(yHIaMEHTAIbHBIX 3aKOHOB (DH3UKHY;

— (dopMmupoBaHHe NMPEACTABICHUIN 0 posid (GU3UKHU IS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TeXHOJIOTHI;

— Ppa3BUTHE MPEICTABICHUI 0 BO3MOXXHBIX cepax Oyayiielt mpodeccnoHanbHOM eI TeTbHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIeMy 00yUeHHIO B 3TOM HalpaBJICHUH.

JlocTrKeHHe 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHus 00CCIICUMBACTCS PEIICHHEM
CJICAYIONINX 3a/1ay:

— TpUOOpEeTEeHHNE 3HAHUI O TUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHUUECKUX, TETIJIOBBIX,

OJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBLIX SABJICHUAX,

— TpHOOpEeTEeHUE YMEHUH ONUCHIBATh U OOBSICHATH (PU3MUECKUE SBJICHHSI C MCTIOJE30BaHUEM
MOJTYYECHHBIX 3HAHU;

— OCBOCHHE METOJIOB PEIICHHS MPOCTEHIINX PACYETHBIX 3a/1a4 C HCIIOJIb30BAaHUEM (DH3MUECKHIX

MOHeﬂeﬁ, TBOPYCCKUX U MMPAKTUKOOPHUCHTHUPOBAHHBIX 3a1a4,

— pa3BUTHE YMEHUH HaOII0qaTh NPUPOAHBIE SIBJICHUSI U BBIIIOIHATH OIBITHI, JAOOpaTOpHbIE padOThI U

OKCIICPUMCHTAJIBHBIC UCCICIOBAHUS C UCITIOJIB30BaAHUEM U3MCPUTCIIbBHBIX HpI/I60pOB;

— ocBoeHHue MPUEMOB paboThI ¢ HHPOpMaLUel PU3NIECKOTO COACPKaHUS, BKIIOUYasi HH(OPMAIUIO O

COBPECMCHHBIX JOCTUKCHUAX (1)I/ISI/IKI/I, AHAJIN3 U KPUTUYCCKOC OLICHUBAHUC I/IH(i)OpMaIII/II/I;

— 3HAKOMCTBO €O cepamu mpodhecCHOHATBLHOM AESITEIBHOCTH, CBI3aHHBIMU C (PU3UKOM, U

COBpPEMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXCHUAX (bHSH‘ICCKOf/i HAayKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ @I'OC OO0 ¢usuka sBasercs 00A3aTeIbHBIM IPEIMETOM HA YPOBHE OCHOBHOTO
oOmiero oopazoBanus. JlaHHas mporpaMma npeaycMaTpuBaeT u3ydeHue Gu3nku Ha 6a30BOM YpOBHE B 8
Kjacce B 00béMe 68 yacoB mo 2 yaca B HEAEIIO.



COILEPKAHHUE YYEBHOI'O INIPEJIMETA

Pa3gea 1. TenjioBbie ABJICHUSA

OcCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUN CTPOEHMsI BellecTBA. Macca u pa3Mepsl
aTOMOB M MOJIEKYJI. OTBITHI, IOATBEPKJAIOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOro COCTOAHUH BenecTBa. Kpucrananueckue u aMopQHbIe Tena.
OOBsicHEHHE CBOMCTB ra3oB, KHJIKOCTEH M TBEPBIX TEJ HA OCHOBE MOJIOKEHHUH MOJIEKYISIPHO-KMHETHYECKOM
teopun. CMauMBaHUE U KallWJUIApHBIE siBJIeHUS. TeIIoBOe paclIMpeHue U CKaTue.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOT'O IBUYKEHUS YaCTHULL.

Buytpennsist sHeprus CriocoObl H3MEHEHUS! BHYTPEHHEH SHEpIruu: Terionepeada i CoOBepIieHue padboTol.
Bujel Temonepenayn: TEMIONPOBOJHOCTh, KOHBEKLINS, U3TyUEHHE.

KommaecTBo TemnoThl. Y aelbHas TeIUIOEMKOCTh BellecTBa. Termmoo0MeH U TETUIOBOE PaBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBieHne u oTBep/eBaHNE KPHUCTAUIMYECKUX BELIECTB. Y JelbHas
teruioTa miasieHus. [lapoodbpazoBanue u konaeHcanus. Mcnapenue (MC). Kunenue. Y aenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHUS OT aTMOC(EpHOTO JAaBiieHus. BiaxkxHoCTh BO3IyXa.

OHeprus TomIuBa. Y iejbHasi TEMI0Ta CrOpaHHusL.

[Ipunuuns! padots! Temnosbix aurateneil. KI1J[ reroBoro apuratens. TemioBble ABUraTeN U 3allluTa
okpyxatorieit cpenpl (MC). 3akOH COXpaHEHHUS U MPEBpAIeHUs] SHEPTUU B TEeII0BBIX nporeccax (MC).

Jemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABUKEHUS

. Habmonienue nuddysuu

. HabGnromenue siBleHM cMaunBaHUs U KalTWILUISIPHBIX SIBICHUHA

. HabnroieHue TemnoBoro paciyipeHust Tei

. I3MeHeHne naBneHns ra3a mpu n3MEeHEeHHH 00bEMa U HarpeBaHUH WITH OXJIXKICHUHT
. [IpaBuna uamMepeHus TemMneparypsl

. Bune! Tenonepegaumn
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. OxJnaxeHre npu CoOBEpIIEHUN pabOThI

9. HarpeBanue nipu coBepiieHUH padOThl BHEITHUMHU CUJIAMU
10. CpaBHEHUE TEIITIOEMKOCTEN Pa3IMYHbBIX BEIIECTB

11. HaGnronenue kueHus

12 .HabGnrofeHue oCTOSIHCTBA TEMIIEPATYPhI ITPH TUTABICHUHT
13. Moaenu TEIUIOBEIX ABUTATEIIEN

Jlabopamopuuvie pabomut u onvimaol

1. OnbITHI 1O OOHAPYKEHUIO TEUCTBUS CUIJI MOJIEKYJISIPHOTO IPUTSKEHUS

2. OnBITHI MO BBIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WM caxapa

3. OnbITHI 1O HAOTIOEHUIO TETNIOBOTO PACIIUPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEI

4. OmpenerneHue JaBieHUs BO3IyXa B OaJlJIOHE MINpUIA

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBIIEHUS BO3/yXa OT ero 00bEMa M HarpeBaHUs TN
OXJIQKICHUS

6. [IpoBepka rumoTe3bl TMHEHHONW 3aBUCUMOCTH JIUTHHBI CTOJIOUKA KUIKOCTH B TEPMOMETPUUYECKOI TpyOKe
OT TEMIIEPATYPhI

7. Habmroienue n3MeHeHUs] BHYTPEHHEH SHEPTuu Tela B pe3ysbTaTe TeIulonepeaau u padoThl BHEIIHUX
cuin

8. UccrnenoBanue sBIeHUS TEIIOO0OMEHA MMPU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJIBI

9. OnpeneneHne KOIUYECTBA TEIUIOTHI, TOJyYEHHOTO BOJON MPH TEIUIOOOMEHE C HarpeThIM
METATUYECKUM LUTUHAPOM



10. Onpenenennie yaenbHOU TEMIOEMKOCTH BELIECTBA
11. UccnenoBanue mpolecca uCrapeHust
12. Onpenenenrie OTHOCUTENBHON BJIAYKHOCTH BO3/yXa

13. Onpenenenne yaenbHOU TEIJIOTHI TUTABICHUS JIbJia

Pa3nea 2. DiiekTpu4ecKkHe M MATHUTHBIE SIBJICHUSA

Onexrpusanus Tein. J[Ba poaa aneKkTpuuecKkux 3apsioB. BzanMopeiicTBue 3apskeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTD CHUJIbI B3aUMOJICHCTBUSI 3aPSHKEHHBIX TEJ OT BEJIUUYHMHBI 3aPSJI0OB U PACCTOSHUS MEXTY TEIAMM).
Onexrpuueckoe nojie. Hanpspk€HHOCTD 31eKkTpuyecKoro nodis. [IpuHun cyneprno3unuu 3JeKTpUIecKUX

noJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DiIeMeHTapHbIN AieKTpudeckuil 3apaa. Ctpoenue aroma. [IpoBogHuku
U IU3JIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOIo 3apsija.

DNEeKTpUUECKUN TOK. Y CJIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOI0 TOKa. MICTOUHNKH TOCTOSSHHOTO TOKA.
JleficTBUSI BNIEKTPUYECKOT0 TOKA (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUM TOK B KUIKOCTAX
U rasax.

Dnektpuueckas 1nenb. Cuia Toka. DekTpruieckoe HanpsokeHue. ConpoTUBICHUE MPOBOIHUKA. Y IEIBHOE
COIMpOTHUBIIEHHUE BellecTBa. 3akoH OMa ans yuactka nenu. [locienoBarensHoe u napayuieaIbHOE COEIMHEHUE
MIPOBOJTHUKOB.

Pabota u MOIITHOCTB ANIEKTpUYECKOro TOKa. 3akoH J[oyins— JleHna. DnekTpudyeckue Leny U NoTpeduTenu
AIIeKTpUYecKoi sHepruu B ObITy. KopoTkoe 3amMbIkaHue.

[ToctosiHHBIE MarHuThHl. B3auMonelcTBUE MOCTOSHHBIX MAarHuTOB. MarHuTHOE nosie. MarHuTHOE mosie
3eMJIn ¥ ero 3HaueHue A ku3Hu Ha 3emuie. OnbIT DpcTena. MarHuTHoOe moJie 3J1eKTPUUECKOro TOKa.
[IpuMeHeHne >7IeKTPOMArHuTOB B TEXHUKE. [[elicTBHE MAarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM.
DNeKTpOoABUTaTENb OCTOSIHHOTO ToKa. Mcronb30BaHue AIeKTPOABUraTeNIed B TEXHUUECKUX YCTPONUCTBAX U
Ha TPaHCIOpTE.

Omnerter @apazes. SBnenue anexkTpoMaruuTHON UHAYKIWU. [IpaBumno Jlenna. Dnexrporeneparop. CiocoOs!

MOJTYYCHUS DJICKTPUUECKON SHEPTHH. DJIEKTPOCTAHIIMKM Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.
emoncmpayuu

DIeKTpu3anus Tei

JIBa posa NEeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apS>KEHHBIX Tell
YCTpolCTBO U IEMCTBHE 3JIEKTPOCKOIA

DnekTpocTaTHuecKast HHIYKIUS

3aKOH COXpaHEeHHUsI SJICKTPUUECKUX 3apsi/IOB

[IpOBOIHUKY U TUANEKTPUKH

MonennpoBaHUE CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIs

S A o

HcTouyHNKH TOCTOSTHHOT'O TOKA

e

JlelicTBUA SIIEKTPUYECKOTO TOKA
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. DNEKTPUUECKUN TOK B KUIKOCTH
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. I"a30BbIi1 pa3psia
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. I/ISMCpeHI/Ie CUJIbI TOKA aMIICpMETPOM

—
98]

. I/I3MepeHHe QJICKTPHUYCCKOI'O HAIIPSXKCHHA BOJBTMCTPOM

,_
N

. Peocrart u marasun COHpOTI/IBJ'IeHI/Iﬁ

—
9]

. BzauMoaelicTBre NOCTOSHHBIX MarHUTOB

—_
o)

. MOI[CJ'II/IpOBaHI/Ie HEBO3MOXHOCTH pa3ACJICHUS IMOJIFOCOB MarHuTa

—_
~

. MOI[eJ'II/IpOBaHI/Ie MarHUTHBIX I10JI€H ITOCTOSHHBIX MarHUTOB

—_
o0

. OneIT Opcrena



19.
20.
21

22.
23.
24.
25.

MarsuTtHO€e noje Toka. DJIEeKTPOMArHUT

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

DJIEKTPOABUTATENb TOCTOSHHOTO TOKA

HccnenoBanue sBiIeHUA 3JIEKTPOMAarHUTHOM MHIYKIIUU

OnbiThl Papajnes

3aBUCUMOCTD HAMpPaBJICHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBHMI €r0 BO3HUKHOBEHUS
DIJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA

Jlabopamopnuvie pabomot u onvimaol

A e

6.

OnpIThI 10 HAOTIOACHUIO SJIEKTPU3ALUH TEJ UHIYKIIUEH U IPU COTPUKOCHOBEHUU

HccnenoBanue eHCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDJICKTPUKHU

CO6opka u mpoBepka paboThl IEKTPUUECKOH IIeTH MOCTOSHHOTO TOKa

W3mepeHnue u peryiupoBaHHue CUIIbl TOKA

W3mepenue u peryiupoBaHue HaMpPsKEHUs

HccnenoBanue 3aBUCUMOCTH CUITBI TOKA, HAYIIETO Yepe3 Pe3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA U

HaIIPpsAKCHUA HAa PE3UCTOPC

7.

OHBITLI, ACMOHCTPUPYIOIIHE 3aBUCUMOCTD 3JICKTPUYICCKOTO COIIPOTUBJICHHUSA ITPOBOJHUKA OT €T0 JJIMHBI,

mionrazay nmonepeyHoro CEUCHUA U MaTtepuajia

8.

9.

10.
11.
12.
13.
14.
15.
16.
17.

IIpoBepka mpaBuiIa CIOKEHMSI HAIIPSHKEHUN ITPU ITOCJIEJ0BATEIbHOM COEIMHEHNN ABYX PE3HCTOPOB
[IpoBepka nmpaBuia AJisl CUJIBI TOKA IIPU NAPAIIIEIBHOM COEIUHEHUN PE3UCTOPOB

Omnpenenenue paboThI AIEKTPUUIECKOTO TOKA, UAYILETO YEPE3 PEIUCTOP

Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO Y€PE3 JIAMIIOYKY, OT HAIIPSKEHUsS HA HEU
Onpenenenne KIIJ[ narpeBaTens

HccnenoBanue MarHUTHOIO B3aMMOIEHUCTBYS IIOCTOSIHHBIX MATHUTOB

W3ydenne MarHUTHOTO MOJIS TOCTOSTHHBIX MarHUTOB NIPU MX 00BbETUHEHNH U pa3/ieleHun
HccnenoBanue A€MCTBUSA YIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY

OHLITBI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTb CHJIBL B3&HMOI[CI>1CTBHSI KaTylIKU ¢ TOKOM U MarouTa OT

CUJIbI TOKA U HAIIPaBJICHUSA TOKA B KaTYHIKC

18.
19.
20.
21.

N3ydeHne neicTBUsE MAarHUTHOIO 101 Ha IIPOBOJHUK C TOKOM
KonctpynpoBanue u n3zydeHue pabOThl AIIEKTPOABHUraTENs
N3mepenue KIIJI anexTpoaBurareabHOW yCTaHOBKH

OnBITE IO HUCCICAOBAHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ HUHAYKIWUHA: UCCIICOAOBAHNC N3MEHEHHH

SHAYCHUS U HAIIPABJIICHUSA UHAYKIIUOHHOI'O TOKa



ININIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

Wzydenue pu3mku B § Kj1acce HAPABICHO HA JOCTHKEHHE 00YUYarOIIUMUCS JTMYHOCTHBIX,

MCTAIMPCAMCTHBIX U TPCAMCTHLIX PC3YJILTATOB OCBOCHUSA y‘-I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe 6ocnumanue:
— TMpOsIBIIEHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hU3HUECKON HAYKH;
— IEHHOCTHOE OTHOILIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u 0yxoeHo-npagcmeennoe 6ocnumanue:

— T'OTOBHOCTb K dKTUBHOMY Y4daCTHIO B O6CY)KI[6HI/II/I O6IHCCTB€HHO—3Ha‘II/IMBIX U OTHYCCKHUX HpO6JICM,
CBsA3aHHBIX C IMPAKTHYCCKUM IIPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I;

— OCO3HAaHUC BAXKHOCTH MOPAJIbHO-9THYCCKHUX ITPUHIOUIIOB B ACATCIIbHOCTH y‘IéHOFO.
Jcmemuueckoe eocnumanue:

— BOCIIPUATUC 3CTCTUYCCKUX KAUCCTB (I)HSHHGCKOfI HAyKH: eé TapMOHHUYHOI'O ITIOCTPOCHUSA, CTPOTOCTH,
TOYHOCTH, JIAKOHHYHOCTH.

lIeHHocmu HAYYHO20 NO3HAHUA:

— OCO3HaHHE IIEHHOCTH (U3UYECKON HayKH KaK MOIIHOT'O HHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHSI TEXHOJIOTMH, BAXKHENIIEN COCTABIISIIOLLEH KYJIbTYPBI;

— pa3BUTHE HAYYHOH JIFOOO3HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATENIbCKON ACSITENEHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 OJ1A20NONYYUA:

— OCO3HaHHE IIEHHOCTH 0€30MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
Ba)KHOCTHU TIPABHII OE30MMACHOTO MOBEICHUS HA TPAHCTIOPTE, HA I0POrax, ¢ SJICKTPUUECKUM U TETIOBBIM
000pyI0BaHNEM B JIOMAIIHUX YCIOBHSIX;

— c(OpMHUPOBAHHOCTH HABBIKA pe(IeKCHHU, TPU3HAHUE CBOETO NPaBa Ha OIIMOKY M TaKOT'o JKe Mpasa y
JPYroro 4ejoBeKa.

Tpyooeoe socnumanue:

— AKTHBHOE Y4YacTHE B PEIICHUH NPAKTHUUECKUX 3a/a4 (B paMKax CEMbH, LIIKOJIbI, FOPOJIa, Kpast)

TEXHOJIOTUYECKOH 1 COIMAIbHON HANPaBJIEHHOCTH, TPEOYIOLINX B TOM YUCIIE U (PU3MYECKUX 3HAHMIA;
— HMHTEpEC K MPAKTUUYECKOMY M3YYEHHUIO Mpodeccuii, CBA3aHHBIX C (PUIUKOM.

IKonozuueckoe 6ocnumanue:

— OpHEHTAIMs Ha MPUMEHEHUE (PU3MUECKUX 3HAHHUH IS PELIeHUs 33a4 B 00J1aCTH OKpY Kalomen
Cpebl, INIAHUPOBAHHUS IIOCTYIIKOB U OLICHKH UX BO3MOXHBIX ITOCIIEICTBUM JUUISl OKPYIKAOIIEH Cpebl;

— OCO3HAaHHE II00AJIBHOIO XapakTepa SKOJIOTMYECKHX IPOOJIEM U ITyTed MX PEeIICHUs.

Aoanmayus 00yuarue2ocsa K UsMEHAIOUWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPedbl:

— TOTPeOHOCTH BO B3aUMOJCHCTBUY MPH BHITIOJTHEHUH HCCIICJOBAHUH U TPOSKTOB (hU3NIECKOM

HaIpaBJICHHOCTHU, OTKPLITOCTH ONBITY U 3HAHUAM APYTUX;
— IIOBBIIICHHUEC YPOBHA CBOCH KOMIICTCHTHOCTH qgepe3 MPAKTHYCCKYIO ACATCIIbHOCTD,

— HOTPeOHOCTh B POPMUPOBAHUU HOBBIX 3HAHHM, B TOM yucie (GOpMyIUpPOBATh UJEU, MOHSITHS,



TUTIOTE3bI O (PU3HYECKUX OOBEKTaX W SBICHUSIX,
— OCO3HaHHE Me(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCcTH (DU3UKH;
— IUTAHUPOBAHHUE CBOETO PA3BUTHS B IPHUOOPETEHUN HOBBIX (DU3UYCCKUX 3HAHUA,

— CTPEMIICHHUEC aHAJIM3UPOBATh U BBIABIIATH B3AUMOCBA3U MPUPOIBI, O6HICCTB3 1 3KOHOMHKHU, B TOM
YHUCJIC C UCITOJIb30BAHUEM (I)I/ISI/ILIeCKI/IX 3H3HHI>1;

— OIIEHKA CBOMX JICHCTBUM C yUETOM BIUSHUS HA OKPYKAIOITYIO CPETy, BO3MOKHBIX TJIOOQTBHBIX
IMOCJIEICTBUH.

METANPEJMETHBIE PE3YJIbTATHI

YHuBepcanbHbIC IO3HABATENBHBIE AEHCTBUS

ba3zoevie nocuueckue oelicmeus:
— BBIABJIATH U XapAKTCPU30BATb CYHICCTBCHHBIC IIPU3HAKU 00BHEKTOB (ﬂBJ’IeHHﬁ);
— YCTAHAaBJIMBATb CYH_IGCTBGHHHﬁ IMPHU3HAK KJ'IaCCI/I(bI/IKaI_[I/II/I, OCHOBAaHMUA AJIA O606H.I€HI/I$I H CpaBHCHUA,

— BbBIABJIATH 3aKOHOMCPHOCTHU H IIPOTUBOPCUUA B paCCMATPUBACMBIX (I)aKTaX, JaHHBIX 1 Ha6J'II-OI[eHI/I$[X,
OTHOCAIIINXCA K CI)I/I3I/IIIGCKI/IM SABJICHHUAM,

— BBIABJIATH NPUYIUHHO-CICACTBCHHBIC CBA3U IIPU U3YUCHUU (1)I/I3I/I‘{eCKI/IX SIBIICHUH U MponecCoB;
ACJIaTh BIBOABI C UCIIOJIb30BAHHUEM JCAYKTHBHBIX U HHAYKTUBHBIX YM03aKHIOquHﬁ, BBIABHUI'AaTh
TUIIOTE3bI O B3aUMOCBA3AX (I)I/I3I/IIIGCKI/IX BCJIIMYHH,

— CaMOCTOSITEIBHO BEIOMPATh CIIOCO0 penieHus yueOHol Gpu3ndeckoil 3aaun (CpaBHEHNE HECKOJIBKUX
BapUaHTOB PELICHUS, BEIOOP HanboJee MOAXOISIIETO C YIETOM CAMOCTOSTEIBHO BBIICICHHBIX
KpUTEPHEB).

ba3zoevte uccneoosamenvckue oeucmeus:
— HCIOJIb30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MMO3HAHMS;

— TPOBOAMTH IO CAMOCTOSATEIIEHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN (PrU3NYeCcKHii

IKCIIEPUMEHT, HEOOIBINIOE HCCIEA0BaHNE (PU3UUECKOTO SIBIICHHUS,

— ONICHUBATHh HA TPUMCHUMOCTDb U JOCTOBCPHOCTDH I/IH(i)OpMaL[I/IIO, IMOJIYYCHHYIO B X01€ UCCJIICIOBaHUA
HJIN OKCIICPUMCHTA,

— CaMOCTOSITENILHO (OpMYyITUPOBATh 0000IIEHNUS ¥ BHIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, OTIBITA, UCCIICIOBAHHS,

— TPOTHO3MPOBATH BO3MOXKHOE JAJIbHEHIIee pa3BUTHE (PU3MUECKUX TPOIIECCOB, A TAKXKE BBIABUTAThH

MPEIOJIOKEHUsST 00 X PA3BUTHUU B HOBBIX YCIOBHSX M KOHTEKCTaX.
Paboma c ungpopmayuei:

— TIPUMEHSTDH PA3TUYHBIE METOBI, HHCTPYMEHTHI U 3aIPOCHI IIPH MOKUCKE U 0TOOpe MHPOPMAIIUHU HITH

JAHHBIX C Y9ETOM NPEIOKEHHON Y4eOHOU (PU3NIeCKO 3a1aun;

— aHaJM3UPOBATh, CHCTEMATH3UPOBATH M HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3INYHBIX BUAOB U (hopm
NIPEACTaBICHUS;

— CaMOCTOSITENTFHO BBIOMPATh ONTHMAJIBHYIO (POPMY TpeACTaBICHNS HHPOPMALIUU U WILTIOCTPUPOBATH

pelIaeMble 331a4u HECIOKHBIMHU CXE€MaMHu, TuarpaMMaMu, HHOM TpaduKoi 1 UX KOMOWHALUSMU.

yHI/IBepCELTIBHBIC KOMMYHHKATHUBHBIC JIeNCTBUS



Oobwenue:

— B X0JIe 00CYXJIeHHs y4eOHOT0 MaTepuaa, pe3yJIbTaToB JJa00OPaTOPHBIX pabOT U MPOEKTOB 3371aBaTh
BOIIPOCHI 110 CYILECTBY 00CYX/1aeMOi TeMbl U BbICKa3bIBaTh UJICH, HAIICJICHHbIE Ha PELICHHE 3a7au U
nojJiepKaHue OJIaroKenaTeTbHOCTH OOIICHNUS;

— CONOCTABJIATH CBOU CYXJIECHUS C CYKACHUSMH IPYTUX YYaCTHUKOB JAHAajora, 0OHapy>KUBaTh
Pas3siiniue U CXoaCTBO HOSHHHﬁ; BBIPAXKATh CBOIO TOUKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,
yOIMYHO TPEACTABIATh PE3YJIbTAThl BBITOJIHEHHOTO (PM3MUECKOTO OMbITA (IKCIIEPHUMEHTA,
HCCIIE0BaHUs, POEKTA).

Coemecmnasn oeamenvHoCmb (COMPYOHUUECME0):

— TIOHMMATH U UCTIOJIh30BaTh MPEUMYIIECTBA KOMaH/HON ¥ HHIUBUAYATHbHOU PaOOTHI IPU PEIICHUN
KOHKPETHON (PU3UUYECKOM MPOOIEMBI;

— I[PUHHUMATh LECIN COBMECTHOM ACATCIIBHOCTH, OPIraHU30BLIBATH I[CﬁCTBPISI o €€ JOCTHXKCHUIO:

pacupenensaTh poiu, 00CYKIaTh MPOIECCHI U Pe3yIbTaThl COBMECTHOM pabOThI; 00001IaTh MHEHUS
HECKOJILKHX JTIOJICH;

— BBITIOJIHATH CBOXO 4aCTh pa6OTI)I, A0CTUTrasA KaYCCTBCHHOI'O pE3yJibTaTa 110 CBOEMY HAIIPABJIICHHUIO U
KOOPpAUHHPYA CBOU I[GflCTBI/ISI C APYTMMH YICHAMU KOMAaHbI;

— OICHUBATh KAa4€CTBO CBOCTO BKJIaJda B O6HIPII>1 MPOAYKT IO KPUTCPHUAM, CAMOCTOATCIIBHO

chopMyIMPOBAaHHBIM YYACTHUKAMHU B3aHMOICHCTBHUSI.

yHI/IBepCELTIBHBIC PEryJIITUBHBIC JIefCTBUS

Camoopzanuwuuﬂ:

— BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyAIUAX, TPEOYIOIINX JIs pemieHus (Pru3ndecKux
3HAHUII;

— OPUEHTHUPOBATHCS B PA3JIMYHBIX MOAXO0AaX MPUHATHUS PeLICHUHN (MHANBUAYAIbHOE, IPUHSATHE
pelieHus B rpyIie, IPUHATHE PEIICHUNA TPYIIION);

— CaMOCTOSITEJIbHO COCTAaBJIATh AJITOPUTM pellieHus (PU3MUeCcKOl 3aauu WK TJIaHa UCCIIEIOBaHUS C
y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJiaraeMble
BapHaHThI PEIICHUI;

— JlenaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBAaTHYIO OIICHKY CUTYalluu U NPeJUIarath IiaH e€ N3MEHCHUS;

— OOBACHATH IPUYUHBI JOCTUKEHUSI (HEAOCTHIKEHHS) PE3YIbTAaTOB AEATEIbHOCTH, JaBaTh OLIEHKY
npUOOPETEHHOMY OIIBITY;

— BHOCHTDH KOPPCKTUBLI B ACATCIIbBHOCTDb (B TOM 4HUCJIC B XO/J BBIIIOJTHCHUA CbI/ISI/I‘leCKOl"O HCCICAO0BAaHUA
nin HpOGKTa) Ha OCHOBC HOBBIX O6CTO${T6HBCTB, HU3MCHUBIIHNXCA CHTyaI_[I/Iﬁ, YCTaHOBJICHHBIX OHII/I6OK,
BO3HHUKIIIHUX pr,[[HOCTGﬁ;

— OLCHUBATHb COOTBCTCTBUC PE3YJIbTaTa LCIU U YCIIOBUAM.
3M0uu0HaJlebllZ unmesliekm:

— CTaBHTh CeOS HA MECTO APYroro 4e€JjIoBCKa B X0JI€ CIiopa NN AUCKYCCHU Ha HAYYHYIO TEMY,
INIOHUMAaTb MOTHBbI, HAMCPCHUS U JIOTUKY APYIroro.



Ilpunamue cedn u opyzux:

— TpU3HABaTh CBOE MPABO HA OIIMOKY IPHU PEIICHUU (PU3MUECKUX 33J1a4 WM B YTBEPKACHUSIX HA

Hay4HbI€ TEMBI U TAKOE K€ MPABO APYIoro.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpakaTh c(HOPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS
YMEHUM:

— HCIIOJIB30BATh IMOHATHS: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JBUKEHHUE aTOMOB U MOJIEKYI,
arperaTHbIC COCTOSHHS BEIIECTBA, KPUCTAJUIMYECKHE U aMOp(HBIE Tella, HACKIICHHBIN U HEHACHI-
IICHHBII Map, BIAXXHOCTh BO3/lyXa; TEMIIEpATypa, BHYTPEHHSISI SHEPTUsl, TEIJIOBOW JBUTATEb;
3JIEMEHTAPHBIN JIEKTPUUECKUM 3aps]l, JIEKTPUUECKOE 110JI€, TPOBOAHUKHU U TUAIEKTPUKH, TOCTOSTHHBIN

3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

— pasnuuaTh SBICHUS (TEIJIOBOE pacIIupeHue/cxaThe, Teronepeaada, TeIIoBoe paBHOBECHE,
CMa4yuBaHHE, KAIIWLISPHBIC SIBICHUS, UCIIAPEHKE, KOHICHCALNs], IUIABJICHNE, KPUCTAIUIM3a s
(oTBepaeBaHUE), KUIIEHHUE, TEIUIONepe1ada (TEMIONPOBOIHOCTb, KOHBEKIIMS, U3JTyUYEHHUE); IEKTPU3ALU
TeJ, B3aUMOJEHCTBHE 3aps1/I0B, JEHCTBUS AJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE
MarHuToB, A€WCTBUE MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM, JIEKTPOMArHuTHasi MHAYKIKSA) 1O OMH-
CaHMIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE

SIBJICHHUE;

— pacro3HaBaTh IMPOABJICHUC H3YUYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHU B OKpYyKaroumeMm MHUpeE, B TOM YHUCJIC
(i)I/ISI/I'—ICCKI/Ie SABJICHUSA B ITPUPOJC: IIOBEPXHOCTHOC HATAKCHUC U KAITUJUIAPHBIC ABJICHUA B IIPUPOJL,
KpUCTAJLJIBI B IpUpoe, uznyyenue CoHIa, 3aMep3aHue BOA0EMOB, MOPCKUE OpU3bl, 00pa3oBaHUE
POCKEL, TYyMaHa, UHEs, CHETa,; DJICKTPHUYCCKUC SIBJICHUA B aTMoccbepe, SJICKTPHUYCCTBO KHUBBIX OPraHU3MOB;
MarHWTHOE TI0JIe 3eMJIH, APEiQ MO0 COB, POJIb MAarHUTHOTO TIOJIS TS )KU3HH Ha 3emile, TOJIIPHOE CH-
AHUEC, ITPU 3TOM MEPEBOJUTH MPAKTHYCCKYIO 3aJa4y B yqe6Hy}0, BBIJICIIATh CYHICCTBCHHBIC
CBOMCTBA/MpU3HAKHA (PU3NYECKUX SBIICHUIA;

— OMMCHIBATh N3yUEHHBIE CBOMCTBA TN U PU3NYECKUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUUNHBI
(TemmepaTypa, BHYTPEHHSSI SHEPTUsl, KOJIMYECTBO TEIUIOTHI, YeIbHAs TEIIOEMKOCTh BEIIECTBA,
yJAenIbHas TeIIoTa IUIaBJIeHuUs, YebHas TEeIUI0Ta MapooOpa3oBaHus, yieidbHasl TeII0Ta CrTOpaHus
TOIIMBA, KOO PHUIIMEHT MOJIE3HOTO ASMCTBUS TEIIOBOM MAalllMHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa,
ANEKTPUYECKUH 3apsil, CHJIa TOKA, SIEKTPUUYECKOE HaIPsHKEHHE, COMTPOTHUBRIICHUE MPOBOTHUKA, YIEIbHOE
COTPOTHUBIICHUE BEIIECTBA, PA00OTA U MOILIHOCTD ANEKTPUYECKOTO TOKA); MPU ONMMCAHUN PABHIBHO
TPaKTOBATh (PU3MUECKUI CMBICI UCTIOIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €TUHUIIBI (PU3HMUECKUX
BEJIMYMH, HAXOUTH (DOPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (PU3NUECKYIO BETUUUHY C IPYTUMH BEIMYMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEIUYUH;

— XapaKTCpU30BaATb CBOMCTBaA TCII, (I)I/IBI/I‘IGCKI/IC SABJICHUA U IIPOLECChI, UCITOJIb3YS OCHOBHBIC

ITOJIOKCHU A MOJ'IGKy.]'IHpHO—KHHCTH‘ICCKOﬁ TEOpHUU CTPOCHU BCUICCTBA, IIPUHIHUIT CYIICPIIO3UIIUU roJieit
(Ha Ka4CCTBCHHOM ypOBHe), 3dKOH COXpPaHCHUS 3apsiaa, 3aKOH Owma IJI y9aCTKa LCIIHU, 3aKOH I[)Koy.]'[ﬂ -
HeHua, 3aKOH COXPAaHCHUS SHCPTHUU, I[IPU 3TOM NAaBATh CJIIOBECHYIO q)OpMy.]'II/II)OBKy 3aKOHa U 3aIlMChIBATb
€0 MaTEMATHUYCCKOC BbIPAXKCHHC,

— OOBACHATH (PU3MUECKUE MPOLIECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIUii
PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUMHHO-CIIE/ICTBEHHBIE CBS3H, CTPOUTH 00BsC-
HeHHe U3 | - 2 TOrMuecKuX 1I1aros ¢ onopoi Ha 1 - 2 u3ydeHHbIX CBOMCTBA (PU3NUECKUX SIBICHHH,
(u3MYEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE; pelaTh pacuéTHble 3ajauu B 2 - 3 neicTBUS, UCIIONB3YS



3aKOHBI ¥ (POPMYJIBI, CBSA3BIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a7aun
3aMMChIBaTh KPaTKOE yCIOBUE, BBISABIATH HEJOCTATOK JAHHBIX JUISl PELICHUS 3a/1a4M, BHIOMPATh 3aKOHBI
1 (hopMyJIbl, HEOOXOIUMBIE [Tl €€ peleHus], MPOBOIUTh PacYEThl M CPAaBHUBATH MOJyUYEHHOE 3HAUYECHUE
(bu3nyecKoil BeIMYMHBI C U3BECTHBIMU JaHHBIMU;

— pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU NOMOIIH (PU3NUECKUX METOJ0OB; UCITIONb3YSI
OIMCaHNE UCCIIEIOBAHMSI, BEIICTISATH MPOBEPSIeMOE PEANON0KEHNE, OLIEHUBATH MPAaBUIILHOCTD MOPSIKa
MIPOBEJICHUS UCCIIEIOBAHMUS, JIeJIaTh BBIBOIBI;

— IHPOBOIAUTH OIIBITHI 110 Ha6J'IIO,Z[CHI/II-O (1)I/ISI/ILIGCKI/IX SIBIICHUI WITH (1)I/ISI/ILIeCKI/IX CBOMCTB TeJ
(KaHI/IJ'IJ'IHpHBIe SIBJICHUS, 3aBUCHUMOCTD JaBJICHUA BO3JyXa OT €TI0 06’BéMa, TEMIICPATYPHBI; CKOPOCTH IIPO-
necca OCTBIBaHI/Iﬂ/Hal"peBaHI/IH IIpHU U3JIYYCHUHU OT OBCTA HBquaIOHIeﬁ/HOFHOHIaIOIHeﬁ IOBCPXHOCTH,
CKOPOCTBh UCITAapCHHA BOAbI OT TCMIICPATYPLI )KUIKOCTHU U ILIOMIAIN eé MMOBCPXHOCTHU, IJICKTPU3ALIUA TCII
n BSaHMOI[eﬁCTBHe QJICKTPHYCCKUX 3apA10B; BBaHMOHeﬁCTBHC IIOCTOAHHBIX MAarHUTOB, BU3yaJIU3allusd
MarHUTHBIX IOJSH MOCTOSHHBIX MAarHuToOB,; ﬂeﬁCTBHH MAariuTHOTIO I10JIsI Ha ITPOBOJHUK C TOKOM,
CBOMCTBA QJICKTPOMArHurTa, CBOMCTBA QJICKTPOABUTATCIIA ITIOCTOAHHOI'O TOKa)Z (I)OpMy.]'II/IPOBaTB
IIPOBCPACMBIC ITPCAIIOIIOKCHHA, CO6I/IpaTB YCTAHOBKY U3 MIPCAJIOKCHHOT'O O60py,I[OBaHI/I$I; OIINCBhIBATh
X0 OIIbITa 1 Q)OpMYHI/IpOBaTb BBIBOJHBI,

— BBIIIOJIHATH IIPAMbBIC U3MEPCHUA TCMIICPATYPHI, OTHOCHUTEIBbHOM BIAXKHOCTHU BO31yXa, CUJIbI TOKa,
HaIIPAKCHUA € UCITOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB n JaTYUKOB (1)I/I3I/IIIGCKI/IX BCJIIMYMH; CPABHHUBATDH
PEC3yJIbTAThL I/I3MepeHI/II71 C y‘{éTOM 3aJJaHHOM a0COIOTHOU MOTrpeIIHOCTHU;

— IMPOBOAUTH UCCICIOBAHUC 3aBUCUMOCTHU OIHOM (I)I/I3I/ILIGCI(OI\/’I BCJIIMYHUHEBI OT I[perﬁ C
HCIIOJIb30BAHUEM IIPAMBIX H3MepeHHfI (3aBI/ICI/IMOCTB CONMPOTUBJICHUA ITPOBOJHUKA OT €T0 NJINHBI,
TIoIaau MmornepeuyHoro CCUCHUA U yACJIbHOI'0 COIIPOTHUBJICHUSA BCIICCTBA IIPOBOAHUKA, CUJIbI TOKA,
HAYyHICro 4€pe3 NPpOBOAHHUK, OT HAIIPSAKCHUA HA IPOBOAHHUKE,; UCCIICAOBAHUC ITOCICAOBATCIILHOI'O U I1a-
PAJUICIIBHOTO COeIUHEHUI l'IpOBOI[HI/IKOB)Z IMJIAaHUPOBATb UCCIICAOBAHUC, CO6I/IpaTB YCTAaHOBKY U
BBIIIOJIHATE UBMCPCHUS, CICAYS NPCAJIIOKCHHOMY IUIAHY, (I)I/IKCI/IpOBaTB PE3YIbTATHI HOJ'Iy‘-IGHHOfI

3aBUCHMMOCTH B BUJIC Ta6JII/ILI n Fpa(I)I/IKOB, ACJIaThb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUS,

— TPOBOAMTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BETHUUH (yIeIbHAs TeIIIOEMKOCTh BEIIECTBa,
COIIPOTHBIICHUE MTPOBOJIHUKA, pab0Ta U MOIIHOCTb JIEKTPUUYECKOTO TOKA): TNIAHUPOBATh U3MEPEHUS,
coOMpaTh SKCIIEPUMEHTAIBLHYIO YCTAaHOBKY, CIIEysl MPeI0KEHHOM HHCTPYKIIUHU, U BEIYUCIIATH

3HAYEHUE BEJIINYUHBL;
— co0moaaTh NpaBuiIa TEXHUKH 0€30I1aCHOCTH IpU paboTe ¢ 1a00paTOpHBIM 000PYA0BAHUEM;

— XapaKTepPH30BaTh MPUHIIMIIBI JEHCTBUS M3YUYCHHBIX NMPHOOPOB U TEXHUUECKUX YCTPOHCTB C OMOPOi
Ha MX OMHUCAHUs (B TOM YHCJIE: CUCTEMa OTOIUICHHS IOMOB, THTPOMETP, MapoBasi TypOMHA, aMIIEpMETD,
BOJITMETP, CYETUHK IEKTPUUECKOM SHEPTHHU, dJIEKTPOOCBETHTEIbHBIE TPHOOPHI, HATPEBATEIbHBIC
ANEKTPONPUOOPH! (IPUMEPHI), IEKTPUUECKHUE MTPEIOXPAHUTENN; JIEKTPOMATHUT, SIEKTPOABUTaTENb
MIOCTOSIHHOTO TOKa), HCITOJIB3Ysl 3HAHUS O CBOMCTBAX (DU3NYECKHX SIBICHUI U HEOOXOIUMBIE

CpI/I3I/I‘IeCKI/I€ 3aKOHOMCPHOCTH;,

— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOWCTBA M N3MEPHUTENIBHBIC TPUOOPHI 0 CXEMaM U
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTEIIb
BHYTPEHHET0 CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABISATh CXEMBbI SJIEKTPUUECKUX LIETIEN ¢
MIOCJIE0BATEIbHBIM M NTApAJIETIbHBIM COEINHEHNEM JJIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUEHHS

3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

— MNPUBOJIUTH NPUMEPHI/HAXOAUTh HH(POPMALIMIO O IPUMEpaX MPAKTUUYECKOTO UCIIOIb30BaHUS



(bU3MYECKUX 3HAHUN B TIOBCETHEBHOM JKU3HU JIJIsI 0OecTieueHrs 0€30MacHOCTH MPpU oOparieHuu ¢ mpudo-
paMu U TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHEHUS 3J0POBbs U COOIIOACHHSI HOPM SKOJIOTHUYECKOTr0
MOBEICHUS B OKpY Karolleil cpene;

— OCYUIECTBIIATh TMOUCK HHQOpMAIMK (U3HUECKOTO cojaepkaHus B ceTu lHTepHeT, Ha OCHOBe
MMEIOIUXCS 3HAHUN U TyTEM CPaBHEHUS JTOTIOJTHUTEIbHBIX HICTOYHUKOB BBIACIATH HHPOPMAIHUIO,
KOTOpasi SIBJSETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HETOCTOBEPHOM;

— HCHOJIB30BaTh NPHU BHINOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIOMYJISIPHYIO JTUTEpaTypy (pu3ndeckoro
coJlepKaHusl, CIIPaBOYHbIEC MaTepHUAIIbI, pECYpChl ceTH VIHTepHET; BIageTh NpuéMamMu
KOHCIIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

— CO3JaBaThb COOCTBEHHEIE TUCEMEHHBIE U KpaTKUC YCTHBIC COO6H.[CHI/I$I, 0606].].[35[ HH(bOpMaHI/IIO nu3
HCCKOJBbKHMX HCTOYHHKOB (bl/ISI/I‘leCKOFO COACPIKaHUs, B TOM YUCJIC HY6J'II/I‘IHO MMpCACTABIIATb PC3YyJIbTATHI
HpOGKTHOﬁ nin HCCJ'ICI[OB&TGJ'IBCKO?I ACATCIIbBHOCTU,; IIPU 9TOM I'paMOTHO HUCII0JIb30BATb I/IBY‘ICHHHﬁ
TTOHATHHHBIN arrapar Kypca (1)I/ISI/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC HpeBeHTaHHeﬁ;

— IIPH BbIIIOJIHCHUHU y‘le6HBIX IIPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ (1)I/I3I/I‘IGCKI/IX IpoueCcCoB paClpCaciIATh
00513aHHOCTH B I'pynarie B COOTBETCTBUH C ITOCTABJICHHBIMU 3a/ladyaMU, CIICAUTD 3a BBITIOJIHCHUCM IlJIaHA
JEUCTBUMN U KOPPCKTHUPOBATD €TI0, AACKBATHO OLUCHNUBATDH COOCTBEHHBIN BKJIaZ B ACATCIBbHOCTDb I'PYIIIIBI;
BBICTPAaNBATb KOMMYHHUKAaTUBHOC BSaHMOHeﬁCTBHC, MMPOSABJISAA TOTOBHOCTD PAa3peIllaTh KOH(i)JII/IKTBI.



TEMATHUYECKOE IIJIAHUPOBAHHUE

Ne
n/n

HaunmeHoBaHue pa3eioB H
TeM NpPOrpaMMbl

KoauuectBo yacos

BCEro

KOHTPOJIbHBIE
padoThI

NpaKTHYeCKHe
padoTbl

JaTa
H3y4YeHHs

Buasl gesteabHOCTH

Buasl, popmbl
KOHTPOJIs

DJ1IeKTPOHHbIE
(uudpossbie)
odpazoBaTtejbHbIE
pecypest

Paznen 1. TensioBble siBJIeHUS

1.1.

CTpoeHue H cBOiicTBa
BeNIiecTBa

06.09.2022
27.09.2022

HaGutoieHre 1 HHTEpIIpEeTalyst ONBITOB, CBUACTEIILCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHH BELIECTBA: ONBITHI C PACTBOPEHUEM PA3JINYHBIX BELIECTB B BOJIC;

Perenne 3a1a4 10 OLEHUBAHHIO KOJIMYECTBA aTOMOB HIIM MOJIEKYJI B €IMHUILE 00BEMA
BEIIECTBA;

AHanu3 TeKCTa JPEBHUX aTOMHUCTOB (HarpuMmep, Gpparmenta noamsl Jlykperus «O mpupoe
BEILEH») C U3II0KEHHEM 000CHOBaHHI aTOMHOMW MHIIOTE3bI (CMBICTIOBOE uTeHHue). OLeHKa
yOeqUTENEHOCTH 3THX 000CHOBaHUIA;

OO0bsicHeHHE OPOYHOBCKOTO JIBUKCHUS, SIBICHUS TU(GDY3UUH pasinyunii MeX/y HUIMH Ha
OCHOBE IOJIOKEHHI MOJICKYISIPHO-KMHETHYECKON TEOPHU CTPOCHHS BEILIECTBA;
OOBsicCHEHNE OCHOBHBIX pa3JIMuuii B CTPOSHHUH ra30B, XUIAKOCTEH 1 TBEPABIX Tel C
UCIIOJIb30BAaHNUEM ITOJIOKESHUH MOJICKY IS PHOKMHETHYECKOI TEOPHH CTPOCHUSI BEILIECTBA;
IIpoBeneHue OBITOB 110 BHIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MM caxapa;
IIpoBenenue u 00bICHEHHE ONBITOB, AEMOHCTPUPYIOIINX KaWUISIPHBIC SIBJICHHUS U SIBICHHE
CMayYMBaHUSI,

OOBsiCHEHUE POJIM KAIMJUISIPHBIX SIBJICHUH JUIS IOCTYIUICHHS BOJBI B OPIaHM3M PaCcTeHUI
(MC — Ouonorus);

VYerublii onpoc;
CaMoOOIIeHKa ¢
HCIOIB30BaHUEM

«OIICHO'{HOFO JIACTa»,

https://resh.edu.ru/

1.2.

TenJoBbie mpouecchbl

21

28.09.2022
15.12.2022

O6ocHOBaHHE IPABUII U3MEPEHHUS TEMIIEPATYPHI;

CpaBHeHHE Pa3IHIHBIX CIOCOOOB U3MEPEHHUS H IIKaJl TeMIIePaTyphI;

Habmonenre 1 00bsICHEHUE OIIBITOB, JEMOHCTPHUPYIOIINX H3MEHEHHE BHY TPEHHEH SHEPIUH
Teja B pe3yJbTaTe TeIIonepeayu i paboThl BHEIIHHX CHIL;

Habmonenre 1 00bsICHEHHUE OIBITOB, 00CYKICHHE IPAKTHYECKUX CUTYaIHH,
JEMOHCTPHPYIOIINX Pa3INYHbIe BUIBI TEIUIONEPEIaul: TEIIONPOBOJHOCTD, KOHBEKIIHIO,
H3ITyYCHHE;

HccnenoBanue sIBICHNS TEIUI00OMEHa IIPH CMEIIMBAHHUY XOJIOJHOU U Topsiueii BOJbL;
HabmoeHre ycTaHOBIICHYS TEIIOBOIO PABHOBECHS MEX Ty TOpsTIeil H XOIOJHOI BOJOMH;
Onpenenenne (U3MepeHNe) KOJINIECTBA TEILIOTHL, II0TyYeHHOI0 BOJOII 1P TeIIoo0MeHe ¢
HArpeThIM METaUTNYEeCKUM LIHTUHAPOM;

Omnpenenenue (M3MepeHNe) YACIBHOM TeII0EMKOCTH BEIIECTBA;

JlaGopaTopHbie
pabotsr Ne 1;
No 2;

Ne 3;

Ne 4;

https://resh.edu.ru/

Hroro no pazaeny
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Pasnen 2. DileKTpUYecKHe U MATHUTHBIE sSIBJIE

HUSA

2.1.

DJIeKTPUYeCKHe 3apsibl.
3apsikeHHbIE TeJIa H UX
B3auMojeiicTBHe

6

19.12.2022
17.01.2023

HaGutoneHne 1 npoBeieHHe OIBITOB MO EKTPU3ALMHU TEN IIPU COMPHUKOCHOBEHUU U
HHJTyKLUEH;

HaGutonenne n o0bsicHeHHE B3aUMOAEHCTBUS ONHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX
Tell;

OOBsiCHEHNE NPUHIHIA ISHCTBUS IEKTPOCKOIIA;

OOBsICHEHNE SBICHUH 31EKTPU3ALIUM IIPU CONPUKOCHOBEHNH T U MHIYKIHEH ¢
UCIOJIb30BAHUEM 3HAHUH O HOCUTENISIX HIEKTPHUECKUX 3apsi/IOB B BELIECTBE;
Pacrio3HaBaHue 1 00BbSICHEHHE SBJICHUHN JIEKTPU3ALMHU B IOBCEHEBHOI XKU3HHU;
HaOuntoienue 1 00bSICHEHNE ONBITOB, MILUTFOCTPUPYIOIIMX 3aKOH COXPAHEHHS
3JIEKTPUUECKOTO 3apsijia;

HabmroaeHre OnbITOB 10 MOJAETHPOBAHHUIO CUIIOBBIX JIMHUI 3JIEKTPHYECKOTO MOJIS;
HccnenoBanue AeHCTBHS SIEKTPUIECKOTO MOJIsl HA TPOBOJHUKHU U UDJICKTPUKH;

YcTHbli onpoc;
TectupoBanue;

https://resh.edu.ru/




2.2.

IMocTosIHHBII 3J1eKTpHYECKU
TOK

21

18.01.2023
06.04.2023

HaGutoeHne pa3nuyuHbIX BUJOB AEHCTBUS DIEKTPUYECKOr0 TOKA U OOHAPYKEHUE ITUX
BUJIOB JICHCTBUSI B IIOBCEJAHEBHOM JKU3HHU;

COopka 1 MCIIBITAHUE IEKTPHUUYECKOH LIENH TOCTOSHHOTO TOKA;

H3MepeHue CHilbl TOKa aMIIepMETPOM;

H3Mepenue 31eKTPUUECKOro HapsHKEHUs! BOJIBTMETPOM;

ITpoBenieHKE U OOBACHEHHE OIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD 3JIEKTPUUECKOr0
CONPOTHUBIICHHS IPOBOAHKKA OT €r0 JUIMHBI, IUIOIA/IH IIONIEPEYHOT0 CEUSHUs U MaTepuana;
HccnenoBaHue 3aBUCMMOCTH CHIIbI TOKA, IPOTEKAIOILETO YePe3 PE3UCTOP, OT CONPOTUBIICHHS
pe3ucTopa U HalpsKEHUSHA PE3UCTOPE;

ITpoBepka npaBuia CIOKEHUS HAMPSDKEHUI IPH T10CIIEI0BATEIbHOM COCANHEHUH ABYX
PE3UCTOPOB;

ITpoBepka npaBmia JIst CHIIBI TOKA MPH MapaJUIeIbHOM COCAMHEHUH PE3UCTOPOB;
AHanu3 cuTyarMit NOCIeA0BaTEILHOTO U MAPAJLICIBHOTO COSMHEHNS IPOBOJAHUKOB B
JIOMAIITHUX JIEKTPUUECKHUX CETSIX;

Pemenne 3a1a4 ¢ ucnosab30BaHueM 3akoHa OMa 1 GpopMyIT pacd€Ta JIEKTPUUECKOTO
CONPOTHUBJIEHUS MPH MOCIEA0BATEILHOM U NAPAJIEIbHOM COEJMHEHUU NPOBOJAHUKOB;
OmnpeneneHne paboThI 2IEKTPHIECKOTO TOKA, IPOTEKAOIIEr0 Yepe3 Pe3rcTop;
OmpeneneHne MOITHOCTH IEKTPHIECKOTO TOKA, BBIIEIAEMON Ha PE3UCTOPE;
HcenenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 JIAMIIOUKY OT HaNps KEHUs Ha HEH;
Onpenenenne KITJI HarpeBatens;

Hccnenosanne npeo6pa3oBaHus SHEPIUH IIPH MOABEME TPy3a dIEKTPOABHIaTeIeM;
OOBsICHEHHE YCTPOICTBA H IPHHIHIA JSHCTBHUS JOMANIHNX dJIEKTPOHAT PeBaTEIbHBIX
npubOpOB;

OOBsICHeHHEe TPUIHH KOPOTKOTO 3aMbIKaHHS U IPUHIIMIA TeHCTBHS IITaBKUX
NIpeI0XpaHUTENEH;

Pemenue 3anau ¢ ucnonpzoBanueM 3akona Jlxoyns—IJIenna;

HabmoneHre BO3HHKHOBEHHS YJIEKTPUUECKOTO TOKA B JKHUIKOCTH;

JlabopaTopHble

pabotel Ne 5 - Ne 12;

https:/resh.edu.ru/

2.3.

MarHuTHbIe SIBJIEHUS

10.04.2023
27.04.2023

HccnenoBaHye MarHUTHOTO B3aMMOJCIHCTBHS OCTOSHHBIX MAaTHUTOB;

V3yueHne MarHUTHOTO ITOJIS IOCTOSHHBIX MAarHUTOB IIPU UX 00BbEIHMHEHNN U Pa3JeIeHNN;
IIpoBeseHye ONBITOB IO BU3YaIH3alllHX OIS TIOCTOSIHHBIX MarHHTOB;

V3yueHue siBIeHHs HAMATHUYHBAHUS BEIECTBA;

HccnenoBanue AeCTBUS SIEKTPHISCKOTO TOKA HA MATHUTHYIO CTPEIKY;

IpoBeneHre OIBITOB, TEMOHCTPUPYIOIIHUX 3aBHCUMOCTb CHJIBI B3aUMOJICHCTBUS KATYIIKH C
TOKOM M MarHHTa OT CHJIBI U HAIIPaBJICHHUS TOKA B KaTYyIIIKe;

AHau3 CHTyalluil PaKTHIECKOro IPUMEHEHHS DIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOHCTBAX, IPOMBIILICHHOCTH, MEIHINHE);

H3yueHune nelicTBUS MATHUTHOTO MOJISL HA IPOBOJHHK C TOKOM;

V3yueHune nelcTBUS JJICKTPOJBUTATEIS;

N3mepenne KI1J] 21ekTpogBUraTeIbHOM YCTaHOBKY;

PacriozHaBanue 1 aHaIN3 Pa3IMUHBIX IPUMEHEHHUH IEKTpOABUraTelneil (TpaHcopT,
OBbITOBBIE YCTPOHCTBA U JIp.);

JlaGopaTopHbie
pabotsr Ne 13;
Ne 14;

Ne 15;

https://resh.edu.ru/

24.

DJIeKTPOMATHUTHAsI
HHIYKIHS

02.05.2023
16.05.2023

OnBITH IO UCCIETOBAHUIO SIBICHUS 3J'IeKTpOMaFHPITHOI>’I WHAYKIWW: UCCIICAOBAHUEC
HM3MEHEHH 3HAYCHUS 1 HanpasBJICHUSA HHAYKIHMOHHOI'O TOKa;

Yerubiii onpoc;
ITucemennbIit
KOHTDOIIB;

KonrponsHas pabota;

https://resh.edu.ru/

Hroro no pazgeny
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PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB
I10 TTIPOTPAMME

68




IHHOYPOYHOE IIVTAHUPOBAHHUE

VY nenbHas TEIIOEMKOCTD
BEIIIECTBA

Ne |Tema ypoka KosnyecTBO 4acoB Hara Buabi, popmbi
n/n HU3YyUYeHHS | KOHTPOJIsI
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. | OcHOBHBIE TOJIOKEHUS 1 0 YcrHbIi onpoc;
MOJICKYJISIPHO-KUHETHYECKOI
TEOPUU CTPOCHHUS BEILIECTBA

2. |Mogenu tBEPIOTO, XKUAKOTO | 1 0 CamoolieHKa ¢
¥ Ta3000pa3HOTO COCTOSTHUI UCIIOJIb30BaHUEM
BEILECTBA «O11eHO0YHOT 0

JUCTaR;

3. | CmauuBaHue 1 0 YcrHbli onpoc;

4. | KanunnspHble sBICHUS 1 0 YceTHBII onpoc;

5. | Kpucrannuueckue n 1 0 YCTHBIN 01Ipoc;
amop¢HbIe TBEpABIE TeNa

6. | TeruoBoe pacmmpeHue u 1 0 TectupoBanue;
cKarue

7. | O6o0maromumii ypok mo teme | 1 0 CamoolieHka ¢
"CTpoeHue u CBOMCTBa HCMOJIb30BAHUEM
BelecTna" «O1eHouHOr0

JUCTay;

8. | Temneparypa. Buytpenunsas |1 0 YcTHbI onpoc;
SHEeprus

9. | CnocoObl n3MeHEHHS 1 0 YcTHBIl onpoc;
BHYTPEHHEN SHEPruu

10. | Bugsl Teronepenaun 1 0 JuKTaHT;

11. | Tenmonepenaya B npupozae u | 1 0 YeTHBIN 0onpoc;
TEXHUKE

12. | KonTpoasHas padora Ne 1 o | 1 1 KonTposnbhas
temaM "CtpoeHue u pabora;
CBOMCTBA BellecTna'" u
"Temnonepenaya"”

13. | KoandecTBO TEIIOTHI. 1 0 YcTHbI# onpoc;




14. | TennooOmeHn. JlaGopaTopHas JlaGopatopHas
pabora Ne 1 "HccnenoBanue pabota Ne 1;
SIBJIICHUS TETUIOOOMEHA TIPU
CMEIINBAHUU XOJIOJHOU U
ropsiueit BobI"

15. | YpaBHEHUE TEMIIOBOTO JlaGopaTopHas
Oananca. Jlaboparopnast paborta Ne 2;
pabora Ne 2 "Onpenenenue
yAETbHOU TEIIOEMKOCTH
BemecTna

16. |IInaBnenue u oTBEpACBaHUE YcTHbIl onpoc;
KPUCTAJUTMUYECKUX BEIIECTB

17. | YnenpHas Temiora JlaGopaTopHas
riaBnenus. JlabopatopHas pabota Ne 3;
pabota Ne 3 "Omnpenenenue
yAETBHOM TEIUIOTHI
IUIABJIEHUS JIbOA"

18. | [TapoobpazoBanue u CamooltieHka ¢
koHneHcanus. Mcmapenue HCIIOJI30BaHUEM

«O11eHOYHOTO
JUCTay;

19. | BnaxHocTh BO31yXa

20. | U3mepenue BIaKHOCTH JlaGopatopHas
Bo3ayxa. JJaboparopnas pabota Ne 4;
paborta Ne 4 "Onpenenenue
OTHOCHUTEJIbHOM BIIaXKHOCTHU
BO3qyXa"

21. | Kunenwue. Y nenpHas Teraora YcTHBI 01poc;
napooOpazoBaHus

22. | Pemenue 3agad mo reMme ITucrMeHHbIit
"M3MeHeHune arperaTHbIX KOHTPOJIb;
COCTOSIHMI BemiecTa'

23. | OHeprus TOIUIMBA. Y J€NIbHAS YcTHbIl onpoc;
TEIJIOTa CTOPAHUS

24. | [IpuHIUIIBI paOOTHI YcTHbIi onpoc;
TemnoBbeIx aurarenaei. KI1JI
TEIUIOBOTO JIBUTATEINS

25. | Pemenue 3a1a4 no teme [MucemenHbII
"TemoBble MpoLecch” KOHTPOJIb;




26.

Pemrenue 3agad mo reme
"TemoBsie mporecch”

IIucbMeHHbBIN

KOHTPOJIb;

27. | O6o0maromuii ypok 1mo Teme CamoorieHka ¢

"TemnnoBsle ABICHUS" HCIIOJIb30BaHUEM
«OneHoYHoro
JUCTaY;

28. | KoutponbHas pabora Ne2 no Kontposnbnas
teme "TeruioBble siBIeHUS" pabora;

29. | DnexTpuzanus Tel. YcTHbIi onpoc;
BzaunmoneiictBue
3apsKEHHBIX Tell. 3aKOH
Kynona

30. | DnexTpuyeckoe moJe. YcTHbI# onpoc;
HanpsikeHHOCTB 1OJIA.
[IpuHIun cynepno3unun
BJIEKTPUYECKUX MOJIEH

31. | Hocutenu 3nekTpuuecKkux YeTHBIN 01Ipoc;
3aps/10B. 3aKOH COXPaHEHUs
3JEKTPUYECKOTO 3apsiaa

32. | Ctpoenue aToma YcTHbIl onpoc;

33. | IIpoBOOHUKY U IUAIEKTPUKH. YeTHBIN 01Ipoc;
JlelcTBUSA 2IIEKTPUYECKOTO
0JIs1 Ha MPOBOAHUKHU U
JTUAJIEKTPUKU

34. | O6o0maronui ypok 1o Teme CamoorieHka ¢
"DneKTpruYecKue 3apsabl. HCTOJIb30BAHUEM
3apsKEHHbIE Tela U UX «OneHoyHoro
B3auMoecTeue" JIACTAY;

35. | ODnekrpuueckuii Tox. Cuna YeTHBIN 01Ipoc;
TOKa

36. | UCTOYHMKH MOCTOSSHHOTO VYcrHblit onpoc;
TOKa

37. | AeicTBUS 2IEKTPUUECKOTO VYcTHBIN onpoc;
TOKa

38. | DnexkTpuyecKkuil TOK B VYeTHbIl onpoc;

KHUIAKOCTAX U Ira3dax




39.

DNeKTpruyecKas 1emb.
JlaGopatopHas padota Ne 5
"COopka 1 mpoBepka paboThI
AJIEKTPUYECKON e

OOCTOSIHHOT'O TOKA"

JlaGopatopHas
pabota Ne 5;

40.

Cuna Toka. JlaboparopHas
pabora Ne 6 "M3mepenue u
peryJMpoBaHue CUIIbI TOKA"

JlaGopaTopHas
pabota Ne 6;

41.

DNEKTPUUECKOE HAMPSKEHHE.
JlabopaTtopHnast pabota Ne 7
"U3mepeHnue u
perynupoBaHue

HanpspkeHus"

JlaGopatopHas
pabota Ne 7,

42.

ConpotuBieHue
npoBoaHuka. JlaboparopHas
pabota Ne 8 "MccnenoBanue
3aBUCHMOCTH CHJIBI TOKQ,
UYIIETO Yepe3 Pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPa U
HaIpsDKEHUs Ha pe3ucrope”

JlaGopaTopHas
pabota Ne §;

43.

3akon Oma aJig y9acTka 1enu

YcTHBIN onpoc;

44,

VY nenbHOe CONPOTUBIICHHE
BELIECTBA.

YeTHBIN 01Ipoc;

45.

Peocrat. Perynuposanue
CHWJIBI TOKA PEOCTaTOM

VYcTHbIi onpoc;

46.

ITocnenosarensHOE
COEIMHEHHE NTPOBOJHUKOB.
JlaGopatopnas padota Ne 9
"IIpoBepka mpasuiia
CJI0’KEHHUs HANIPSKEHUN IIpU
MIOCJIEZIOBATEILHOM
COEIMHEHUH JIBYX
pe3uctopos"

JlaGopatopHas
pabota Ne 9;

47.

[TapannensHoe coeAMHEHNE
npoBoAHUKOB. JlabopaTopHas
pabota Ne 10 "IIpoBepka
IpaBuJIa JJIsl CUIIBI TOKA MIPH
napauieIbHOM COeIMHEHUN
pe3ucTopoB”

JlaGopaTopHas
pabota Ne 10;

48.

CMelIaHHbIe COeTUHEHHUS

IIPOBOAHHUKOB

YcTHBII o1poc;




49.

Konrponbnas padora Ne 3

"3aKOHBI TOCTOSHHOTO TOKA"

KonTponbHas

pabora;

50.

Pa6ota u mourHOCTH
3JIEKTPUYECKOT0 TOKA. 3aKOH
Hxoyns—JIenma

YcrHblii onpoc;

51.

Pacuét paboTel 1 MOIIIHOCTH
ToKa. JJabopaTopHbIE OIBITHI:
Ne 11 "Onpenenenue padboTsl
AJIEKTPHUYECKOTO TOKA,
UIYIIEro uepe3 pe3uctop” u
Ne 12 "Onpenenenue
MOITHOCTH JJIEKTPHYECKOTO
TOKa, BEIJICTIIEMON HA

pesuctope"

JlaGopaTopHsble
pabotbr Ne 11;
No 12;

52.

DneKTponpoBOaKa U
HOTPEOUTEH FNEKTPUUECKON
sHepruu B ObiTy. KopoTkoe
3aMblkaHue. JJabopaTopHast
pabota Ne 13 "Onpenenenue
KIIJ] narpeBaresns”

JlaGopaTopHas
pabota Ne 13;

53.

Pemenne 3amag mo Temam
"Cwta Toka, HanpsHKEHHE,
compoTuBJieHne, 3akoH Oma
JUTSl y4acTKa 1eTH, YACIbHOe
COTIPOTHUBIICHNE, COCTMHCHHUS
MPOBOJHUKOB"

TIlceMeHHbBIA

KOHTPOJIb;

54.

Pemenue 3agau no remam
"3akon OMa aJ1s1 yyacTka
1enu, pabora ¥ MOITHOCTh
TOKa, 3akoH Jxoyns-Jlenma"

IIuceMeHHbBIN

KOHTPOJIb;

55.

Kontponbnas padota Ne 4 o
teMme "PaboTra 1 MOLIHOCTH

TOKa"

KonTposbhas
pabora;

56.

Marnautaoe mone. Ot
Dpcrena.

VYeTHBIN 0npoc;

57.

MarunuTHOeE noJje
3JIEKTPUYECKOTO TOKA.
DNEeKTpOMarHur.

YCTHBIN ONIpOC;

58.

TTocTosTHHBIE MATHUTHIL.
MarautHoe 1oiie 3emMiu u
€r0 POoJIb JUTS )KU3HU Ha

3emiie

YcTHBII onpoc;




59. | AeiictBue MarHuTHOrO noJst | 1 0 YeTHBIN 01Ipoc;
Ha MPOBOJIHUK C TOKOM

60. | DnexTpoaBUrarTenb 1 0 JlabGopaTopHas
MOCTOSIHHOTO TOKA. pabora Ne 14;
JlabGopaTtopHnas pabota Ne 14
"KonctpyupoBanue u
n3y4deHue paboTh
3JIEKTpOABUTATEINS "

61. | KIIJ snekTpoaBuraresns 1 0 YcTHBIN onpoc;

62. | Unaykuus MmarHuTHoro nojus | 1 0 YcTHbIi onpoc;

63. | MarHuTHBIN NOTOK 1 0 VYcTHBIN onpoc;

64. | SIBneHue >5eKTpoMarHuTHou | 1 0 YcrHbli onpoc;
UHAYKIUH

65. | KonTponwsHas pabora Ne 5 1 1 Kontponbhas
"MarHuTHBbIC SIBJICHUS" pabora;

66. | IloBTOpenue u 060061IeHNE 1 0 CamoornieHKa ¢
coJiepkaHus Kypca Gu3uku 8 UCIIOJIb30BAaHUEM
ksacca. Temsl "CtpoeHue u «O1eH0YHOro
CBOMCTBA BEILIECTBA. JUCTay;
TennoBbie siBIeHUS"

67. | IloBTOpenue u 06001ICHNE 1 0 CaMoOoOI1IeHKa C
coJiepkaHus Kypca Gu3nku 8 HCIIOJIb30BaHUEM
KkJacca. TeMEbl «OneHo4YHoro
"DneKkTpuuecKue u JUCTay;
MarHuTHBbIE SIBJIEHUSA"

68. | UToroBast KOHTPOJIbHAS 1 1 KoHnTponbHas
paborta o kypcy ¢pusuku 8 pabora;
kiacca. Temol "CTtpoenue u
CBOMCTBA BEILIECTBA.

TeroBbIe ABIECHUSA.
DNEKTPUUYECKHUE U
MarHuTHBIC sIBJICHUS"
OBILEE KOJIMYECTBO 68 6

YACOB I10 ITPOTPAMME
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHUE

OBOPYJIOBAHME JIJIsI TIPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHUYECKHX PABOT,
JEMOHCTPAIIMI

1. lITatuB mabopaTopHbIi C nepxKaTeasiMu — 1 mT.,

2. Hampasnsiromas juymmao# 500 MM, oOecrieueHsl pa3Hbie Ko (GUIIMEHTHI TPeHHsI OpyCKa M0 HAMPaBIISFOIICH
—1 mr.,

3. Hanpasnsitomast co mkamnoit — 1 mr.,

4. pplyar mIacTUKOBBIN (JUTMHA 535 MM, ¢ KpEIUIEHUAMH U1 IPy30B: YEThIPE KPIOYKa U 10 BOCEMb OTBEPCTUN
C KaXJOU CTOPOHBI) - | IIT., CTEpKEHb TUIACTUKOBBIH JUIsl KpEIUIEHHs pplyara B MydTe mratusa - 1 mr.,

5. Onrudeckas ckambd -1 mT.,

Mecro 1

CocTaB KOMILIEKTA:

. Becbl anekTponnbie 10 200 T - 1 miT.,

. I3MEPUTENIbHBIN IMIUHAP CTEKJISIHHBIN (MEH3YpKa), peaen usmepenus 250 mi - 1 wr.,

. tuaamometp Ne 1 mpenen uzmepenust 1 H - 1 .,

. tuHamoMmeTtp Ne 2 nipenen usmepenus S H - 1 mr.,

. uIuHAp ctanbHoi Ha HUTH Nel, V = (25,0+0,3) cm3, Beicota 40 MM, m = (1954+2) r - 1 miT.,

. IWJTMHIP amoMUHUEBBIN HA HUTH Ne2, V = (25,0+0,7) cm3, BeicoTa 40 mm, m = (70£2) r - 1 .,
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. IWJIMHP TUIACTUKOBBIA Ha HUTU Ne3 co mkamnoit mmuHou 80 MM ¢ neHoi aenenust 1 mm, V = (56,0+1,8)
cM3, m = (66+2) T - 1 mr.,

8. munuHAp anromMuHueBbld Ned |, V = (34,0+0,7) cm3, Bbicota 50 Mmm, m = (95+2) r - 1 .,
9. npyxwuna xéctkoctb (40+2) H/m - 1 mir.,

10. npy>xuna xéctkocth (10+£2) H/™m - 1 mwt.,

11. rpy3st maccoii o (100£2) r - 6 mir.,

12. nuneiika qiuHoi 300 MM ¢ MUJUTMMETPOBBIMHU JICJICHUSMU - 1 1IT.,

13. Garapeiiku - 2 mT.,

Mecro 2

CocTaB KOMILIEKTA:

. TpaHcnoptup - 1 mr.,

. repmomeTp ot 0 go 100 rpagycos - 1 mit.,

. MepHas JeHTa - | mrT.,

. OITHJIKH KeJIC3HbIC B OaHke - 1 mmIT.,

. DJICKTPOMArHmT - | mrT.,

. OJIOK KOHAEHCATOPOB - 1 mIT.,

. OJ10K quojoB - 1 mT.,

. JJaMIo4Ka ¢ HOMUHAJIbHBIM HanpsbkenueM 4,8 B, cuna toka 0,5 A - 1 .,
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. pesuctop ¢ obo3nauenueM R1, conporusnenue (5,7+0,5) Om - 1 mt.,

10. pe3ucrop ¢ obo3Hauenrem R2, conporusnenue (4,7+0,6) Om - 1 mir.,

11. mepemenHslii pe3uctop (peocrart), conpotusienue A0 10 Om - 1 mT.,

12. nepxarens 3kpaHa- 1 mr.,

13. HUTSHOM MasTHHK C TPY30M, C yCKOBBIM MarHUTOM M C BO3MOXHOCTBIO U3MEHEHHUS JUIMHBI HUTHU (ITHHA
HUTH HEe MeHee 50 cm) - 1 T,

14. Habop MPOBOIIOYHBIX PE3UCTOPOB plS (pe3ucTopsl 00eCIeUnBaIOT MPOBEICHNE UCCIICOBAHUS
3aBHCHMOCTH COMPOTUBJICHHS OT IJIMHBI, TIOIIAH MOMEPEYHOTO CEYEHHS U YACTFHOTO COPOTUBICHUS



MPOBOJIHKKA) - | mIT.,

15. 610K mOABMKHBIN AHaMeTpoM 35 MM - 1 mT.,

16. xanusapsl — 1 KOMIUIEKT,

17. mpubop n7s M3yueHus Ta30BbIX 3aKOHOB — | mIT.,

18. mydra — 1 mr..

19. manka — 1 mr.,

MecTo 3

CocTaB KOMILIEKTA!

1. BompT™eTp AByxImpeaenbubiit (0—-6 B, nena aenenus 0,2 B; 0-3 B, nena genenns 0,1 B) — 1 wir.,

2. amnepmetp aAByxmnpenenbHsbiid (0-3 A, nena aenenus 0,1 A; 0-0,6 A, uena nenenus 0,02 A) — 1 wr.,
3. UICTOYHUK MTUTAHMSI IOCTOSTHHOTO TOKa (0aTtapeifHpIil OJIOK C BO3MOXXHOCTBIO PETYJIIMPOBKU BBIXOJTHOTO
HanpspkeHus) — 1 wr.,

4. coenuHUTENBbHBIE TIPOBOJA — 20 WIT.,

5. OpPYCOK € KPIOUKOM M HUTHIO | 1mIT.,

6. KaJJOpUMETP C KPBILIKOM (BHELIHHUM CTaKaH MIPO3payHblii, BHYTPEHHUMN - MOIYIPO3payHblii, CO MIKaION) - 1
T,

MecTo 4

CocTaB KOMILIEKTA:

1. cexyH1OMEp JIEKTPOHHBIN C TaTYUKOM U TIPOBO/I JJIS MMOJKITIOUYEHUS UCTOYHUKA MUTAHUS, TaTYUKH
CHA0KEHbI CBETOAMOAHBIMU MHAUKATOPaMH) - 1 1IT.,

. OJIOK HEMOIBMKHBIN AuamMeTpom 35 Mm - 1 mit.,

. KIrrod - 1mr.,

. coomuparomias yma3a Ne 1, dhokycnoe paccrosiuue F1=(100+10) mm - 1 mT.,

. coomparomias sma3a Ne 2, dhokycHoe paccrosiaue F2=(50+5) mm - 1 mit.,

. pacceuBaromias jma3a Ne 3, ¢pokycHoe paccrosiaue F3=-(75+5) mm - 1 mmt.,

. 9KpaH - lmr.,
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. KaTyIlka — MOTOK — 1 mT.,

9. margur — 1 mr.,

10. xomnac — 1 m.,

11. ocBetuTens — 1 mir.,

12. nOayuIMHAp C TUIAHIIETOM C KPYTOBBIM TPAHCIIOPTUPOM - | IT.,
13. 3epkano — lmirt.,

14. nazepHas yka3ka — 1 mr.,

15. nonsipous B paMke — 1 KOMIUIEKT.,

16. memu FOnTAa— 1 1mt.,

17. mudpakunonnas pemerka 600 mTpuxoB /MM — 1 mT.,

18. nudpakunonnas pemerka 300 mTpuxoB /MM — 1 mT.,

19. rpy3 HabOpHBIN ycTaHABIMBAET Maccy ¢ marom 10 r. — 1 mr.,
20. cnaiig "Monens npeamera” (Oyksa F) - 1 mT.,

21. peiitep - 1 mirt.,

22. peitep ¢ TONMOJHUTEILHBIMA MarHUTaMu - 1 1miT.,

[xadg Ne 1

1. Hacoc BakyyMHBIH C 3JIEKTPOIIPHUBOIOM

2. Tapenka BakyyMHast

3. MammuHa snekrpodopHas

4. Ilap ITackans



5. Habop neMoHCTpanMoHHbIN « DIEeKTPOCTaTHKA

6. Benepko Apxumena

7. OTHMBO BO3YILIHOE

8. KaMepToH Ha pe30HATOPHBIX SALIUKAX

9. [Ipubop 1t teMoHCcTpaIu aTMochepHOro naBieHus «MaraeOyprekue moayapusy
10. HunuHApHI CBUHIIOBBIE CO CTPYTOM

11. TTpuGop a1 IEMOHCTpPAIMH TaBIICHUS B )KUJIKOCTH
12. MaHomeTp XKUAKOCTHBIA TIEMOHCTPAIMOHHBIN

13. IIpubop ansa nemoHcTpanuu npasuia Jienma

14. ICTOYHHMK MOCTOSIHHOTO U TIEPEMEHHOT0 HAIPSIKEHUS
15. MarauT mojaocoBoi JeMOHCTPAIIMOHHBIH (T1apa)

16. CTpenku MarHUTHBIE HA IITaTUBAX

17. Maraut nyrooOpa3Hblii 1IEMOHCTPAITMOHHBIN

18. Habop Ten paBHOro o0bema (3 MITYKH)

19. HaGop Ten paBHOI Macchl (3 MITYKH)

20. KoMIuiekT mpoBOAOB

1. O6opynoBanue s TaOOPATOPHBIX PAOOT M YICHHMUYECKUX OMBITOB (Ha 0aze KoMruiekToB st OI'D) — 8
KOMILIEKTOB

. OnTuueckuii TUCK

. TepmomMeTp 1eMOHCTPALMOHHBIN

. ManomeTp AEMOHCTPAaLlMOHHBIN

. Becwl 1eMoHcTpalmoHHbIe

. bBapometp — anepoun

. Cocynpl cooOaronuecs
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. llTap ¢ xoxpIIOM

9. JIBurarens MOCTOSHHOTO TOKA

10. JIBuraTesbp BHyTPEHHETO CTOPAHUS JEMOHCTPALIMOHHBIN
11. [NapoBas TypOMHA JeMOHCTpaLlMOHHAS

Ixad Ne 3

1. lTaTuB A€MOHCTPALIMOHHBIN (PU3NUECKHIA

2. KoMmiekT nocyzsl 1 000py10BaHHs Uil YYeHUYECKUX OIBITOB
3. Lludposas nabopaTopus

4. Ha6op LEGO LEGO® Education SPIKE™ Prime
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