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IHOACHUTEJIBHAA 3AIIUCKA

Copneprkanue mporpamMMbl HaIpaBieHO Ha (pOpMUpPOBaHNE €CTECTBEHHOHAYYHON TPAMOTHOCTH YUYAIIUXCS U
OpraHM3alMio U3yuyeHus: (U3UKN Ha JesTEIIbHOCTHON OCHOBE. B Hell yuuThIBatOTCS BO3MOKHOCTH MpPEAMETa
B peasmsanuu TpeboBannit ®I'OC OOO K mIaHUPyEeMbIM JIUYHOCTHBIM U METANPEIMETHBIM pe3yJIbTaTaM
OGy‘IGHHH, a TaKKC MCKIIPCIMCTHLBIC CBA3U €CTCCTBCHHOHAYYHBIX yLIGGHBIX npeaAMETOB HA YPOBHC
OCHOBHOT0 00111eTO 00pa3oBaHMsI.

OBIIASA XAPAKTEPUCTHKA YYEBHOI'O IPEJIMETA «®HU3UKA»

Kypc ¢pusnku — cucteMoo0pa3yronuii 171 €CTeCTBEHHOHAYYHBIX YIEOHBIX MPEIMETOB, TOCKOJIBKY
(hU3UYECKre 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB M SIBJICHUH, N3y9aeMbIX XUMHEH, OMOI0THEeH, acTpOHOMUEH
u pusndeckoi reorpadueii. Gusnka — 3TO MpeaAMET, KOTOPBIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPa, HO U IPEJOCTaBIIAET Hanbosiee sicHble 00pa3Libl IPUMEHEHHsI HAyYHOTO
METO/a MO3HAHHUA, T.€. ClI0c00a MOTYUYEeHHUs JOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonen, ¢pusuka — 310
IIPEIMET, KOTOPBIN HapsALy ¢ APYTUMHU €CTECTBEHHOHAYYHBIMH IIPEIMETaMU JOJDKEH AAaTh IIKOJIBHAKAM
IpeJCTaBICHUE 00 YBICKATEILHOCTH HAYYHOT'O HCCIEIOBAaHUS U PAIOCTH CAMOCTOSATEIIBHOTO OTKPBITHS
HOBOTO 3HAHHUA.

OnHa U3 r1aBHBIX 33124 (U3UIECKOTO 00pa30BaHMsI B CTPYKTYpPE 00IIero 00pa3oBaHus COCTOUT B
(GhOpMUPOBAHUH €CTECTBEHHOHAYYHOUW IPAMOTHOCTH U MHTEPECA K HAyKe Y OCHOBHOW MAacChl 00 yJarOIInuXcs,
KOTOpBIE B JaJIbHEHIIIEM Oy IyT 3aHATH B CAMBIX pa3HO 00pa3HbIX chepax mestenpHOCTH. HO HE MeHee
BA)KHOM 3a/1auei SIBJISETCS BBISBIICHUE U MTOArOTOBKA TAJAHTIIMBBIX MOJIOABIX JIFOAECH IS NPOJOKEHUS
o0pa3oBaHMs U HajbHEHIIEH TPoPeCcCHOHATIEHON ACSITEIIPHOCTHA B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCIICIOBAHHH U CO3JJaHHH HOBBIX TeXHOJIOTHH. COTTIaCHO MPUHITOMY B MEXIYHAPOTHOM COOOIIECTBE
orpeneneHuto, EctecTBeHHOHayYHAast TPaMOTHOCTB — 3TO CIIOCOOHOCTH YENIOBEKA 3aHUMaTh aKTUBHYIO TPax
-AaHCKYIO MO3UIHIO 10 O6H.I€CTB€HHO 3HAYUMBIM BOIIPOCaM, CBA3aHHBIM C CCTCCTBCHHBIMU HAYKaAMU, U CT'0
TFOTOBHOCTb MHTCPECOBATLCA CCTCCTBCHHOHAYUYHBIMU UACAMMU. HayLIHOFpaMOTHBIf/'I YCJIOBCK CTPCMUTCA
Y4acCTBOBATh B ApTYMEHTUPOBAHHOM OOCYKJICHHH MTPOOIIEM, OTHOCSIIUXCS K €CTECTBCHHBIM HAyKaM U
TEXHOJIOTHUAM, YTO Tpe6yeT OT HCT'0O CIICAYIOINX KOMIIETEHTHOCTCH:

— HAY4HO 00BACHATH SABJICHUS,
— OIICHUBATh U ITIOHUMAThb 0COOEHHOCTHU HAay4YHOI'O UCCIICAOBAHUA,
— HHTCPHNPETUPOBATH JAHHBIC U UCIIOJb30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA ITOJTYUCHUA BBIBOJOB.

N3yuenune ¢pu3mku cmocoOHO BHECTH pelIaloNnid BKJIal B (popMUpOBaHUE €CTECTBEHHOHAYIHON
IPaMOTHOCTH 00Y4arOLIHXCS.

HEJIM N3YYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Llenu u3ydyenus (GpU3MKKU Ha ypOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus onpeaeneHsl B Konnenuun
npernoaBaHus yueoHoro npeaMera «dusnka» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit @enepanum,
peaTu3yoImrX OCHOBHBIE 00111e00pa3oBaTeIbHbIE POTPaMMBI, YTBEPKAEHHOM pemenneM Kosterun
MunucrepcTBa npocsetienus Poccuiickoit @eneparnuu, mpotokoi ot 3 aekadps 2019 r. Ne [TK4BH.

[enn nzydeHus: GU3MKU:

— mpHoOpeTeHne HHTEepeca U CTPEMIICHUS 00yJaIoIMXcs K HAyUHOMY U3YUYEHUIO MPHUPOBDI,
pPa3BUTHE MX MHTEJUIEKTYaJbHBIX U TBOPUECKHX CIIOCOOHOCTEI;

— pa3BUTHUE NPEICTABICHUN O HAYYHOM METO/E MO3HaHUs U (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUSI K OKPYKAIOLIUM SIBJICHUSIM;



— (¢opMHpOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK Pe3y/IbTaTa U3YYCHHUsI OCHOB CTPOCHHS MAaTEPUH U
byHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

— (QopMupoBaHUe IPEACTABICHUN O POJIU (HU3UKHU IS pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHH;

— Ppa3BHUTHE NMPEACTABICHUH 0 BO3MOXKHBIX cepax Oyaymien npopeccnoHaIbHOM e TeNTbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JAJIbHEHIIIEMY OOYYSHHIO B 9TOM HaIlPaBJICHUH.

JlocTmkenne 3TUX 1eJIe Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMs 00ECIICYMBACTCS PEIICHHEM
CIICAYIONINX 3a/1a4:

— mpuoOpeTeHne 3HaHUI 0 AUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHMYECKHX, TETJIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— MNpHOOpeTeHne YMEHUHN ONUCHIBAaTh U OOBIACHATH (DU3MUECKUE SBJICHUS C UCIIOJIb30BAaHUEM
MOJTYyYECHHBIX 3HAHUM;

— OCBOEHHE METOJIOB PEIICHUsI MPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (DU3HMUECKUX
MoJjieJIei, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a7a4;

— pa3BUTHE YMEHMI HAOII01aTh MPUPOIHBIC SBICHUS U BBIIOIHATD OIBITHI, 1a00OpaTOpHbIe PaOOTH U
9KCHEPUMEHTAIbHBIC UCCIIEJOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOEHHE NMPUEMOB pabOThI ¢ MH(pOpMaIMel (pru3nIecKoro coaep Kanus, BKI0Yasi HHGOpMaIumo o
COBPEMEHHBIX JIOCTHKECHUAX (PU3HMKH; aHAIN3 U KPUTUYECKOE OLICHUBaHUE MH(OpMaIumy;

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON AeITeIbHOCTH, CBI3aHHBIME ¢ (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMU Ha IOCTIKEHUSX (PU3NIECKON HAYKH.

MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBUN ¢ DT'OC OO0 ¢usuka sBisieTcss 00s13aTEIBHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO
obmero oopazoBanusi. JlaHHas mporpamMma mpeycMaTpuBaeT u3ydeHue Gu3uku Ha 6a30BOM ypOBHE B 8
Kiracce B 00bEMe 68 4acoB II0 2 yaca B HENEIIO.



COJEPKAHUE YYEBHOI'O ITIPEJIMETA

Pa3gen 1. TenioBbie IBJICHUSA

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOPUM CTPOEHUS BellecTBa. Macca u pa3mepbl
aTOMOB ¥ MOJIEKYJI. ONBITHI, MOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, KHUIKOTO U ra3000pa3HOro COCTOsAHUI BelecTBa. Kpucraminueckue u aMopQHbIe Tena.
OOBsicHEeHHE CBOMCTB ra3oB, XKHUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUH MOJIEKYIISPHO-KMHETHYECKOM
Teopun. CMayrBaHUE U KalIMJUIAPHBIE ABJIEHUS. TeNIoBOe pacIMpEeHUe U CKaTHE.

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO IBUKEHUS YaCTHLI.

Buytpennss sneprus CriocoObl H3MEHEHUs BHYTPEHHEN SHEPIUu: Teljionepeaaya u CoBepiieHre paboThl.
Bunel Tenonepenayn: TENIONPOBOIHOCTD, KOHBEKLIUS, U3IyUECHHE.

KonngecTBo TemioTsl. Y aenabHas TEMIOEMKOCTh BEIECTBA. TeII000MEH U TEIIIOBOE PABHOBECHE.
VYpaBHeHue TemoBoro 6ananca. [InaBnenne M OTBepAEBaHUE KPUCTAJUIMYECKUX BELIECTB. YJeNbHAs
TeruioTa riasieHus. [lapoobpazosanue u konaencanus. Mcnapenne (MC). Kunenue. Y aenbHast Temnora
napoo0pa3zoBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHUs OT aTMOC(EpHOro AaBieHus. BiaxxHocTs Bo3ayxa.

OHeprus TOmMBa. Y IeJbHas TEIJI0Ta CrOPaHHUSL.

[Tpuntumner padoTs! TeroBsix Asurateneit. KIT[I remmoBoro aeurarens. TermoBeie IBUTaTeIN U 3alUTa
okpyxatomei cpeasl (MC). 3akoH coxpaHEHHUs U TIPEBPAIICHHS YHEPTUHU B TEIIOBBIX Tporieccax (MC).

Hemoncmpayuu

. HaGnronenue OpOyHOBCKOTO JIBHMIKECHUS

. Habmonenue nuddyzumn

. HaGmonenue siBleHnit cMauyMBaHUs M KalTWUISIPHBIX SIBIICHUT

. HaGmonenne TeniaoBoro pacimpeHus Tei

. I3menenue naBneHus ra3a mpu M3MEHEHUH 00bEMa M HAarpEBaHUH WIIA OXJIAXKICHUN
. [IpaBuna usmMepeHus TemMmneparypbl

. Buge! Tenonepegaumn
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. OxyaxxieHue mpyu CoOBEpILICHUU pabOThI

9. HarpeBanue npu coBepiieHHH padOThl BHEITHUMHU CUJIAMU
10. CpaBHEHHE TEIITIOEMKOCTEN Pa3IMYHbBIX BEILIECTB

11. HaOnroneune KUIeHus

12 .HabGmrofeHue moCTOSTHCTBA TEMIIEPATYPhI TIPH TUTABICHUT
13. Mozaenu TEIUIOBBIX ABUTATEIIEN

Jlabopamopuvie pabomul u onvimul

1. OnbITHI MO OOHAPYKEHHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSIKEHUS

2. OnpITHI MO BBIPAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COM MJIM caxapa

3. OnbITHI 10 HAOMIOIEHHUIO TEIUIOBOTO PACIIMPEHUS I'a30B, )KUIKOCTEH U TBEPIBIX TEI

4. Omnpenenenue AaBIeHUS BO3AyXa B OaJIOHE MINPHUIIA

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABICHHUS BO3/1yXa OT ero 00bEMa M HarpeBaHUs MU
OXJIKICHUS

6. IIpoBepka runoTe3sl TMHEHHON 3aBUCUMOCTH JUTHHBI CTOJIOUKA KUAKOCTUA B TEPMOMETPUUYECKON TpyOKe
OT TEMIIEPaTyphl

7. HaGmroieHne n3MeHeHHsI BHYTPEHHEN SHEPIuu Teja B Pe3yNbTaTe TEIUIonepeiad U padoThl BHEIITHUX
CHUII

8. MccnenoBaHue sIBIEHUS TEIIOOOMEHA IPU CMEITUBAHUM XOJIOJAHOM U TopsYei BOJIBI

9. Onpenenenre KOIUYECTBA TEIUIOTHI, TOJIYYEHHOT'O BOJON NPHU TEIJI000MEHE C HarpeThiM
METAIINYECKUM LIUJIUHAPOM



10. Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca uCnapeHust

12. Onpenenenre OTHOCUTEILHON BIIAXKHOCTH BO3/1yXa
13. Onpenenenne yneabHON TEMIOTHI IUIABICHUS JIba

Pa3nes 2. DiekTpuyeckne ¥ MArHUTHBIE SIBJICHUS

OnekTpusanusd Tei. [[Ba poaa anekTpuyuecKkux 3apanoB. BzaumoaencTBue 3apsbkeHHbBIX Te. 3akoH Kynona
(SaBI/ICI/IMOCTB CHJIbI BSaHMOﬂeﬁCTBHH 3apAKCHHBIX TCJI OT BEJIMYHUHBI 3apAA0B U paCCTOAHUA MCKIAY TeHaMI/I).

DnexTpudeckoe mosie. Hanpsmok€HHOCTD AMeKTpruecKoro modist. [I[pHHINT CyTiepro3HINT dIIEKTPUIECKIX
moJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu anexkTpudeckux 3apsa0B. DIeMEHTapHbIN anekTpudyeckuil 3apsia. Ctpoenue aroma. [IpoBogHuku
U JUAJIEKTPUKHU. 3aKOH COXPAHEHHS 3JIEKTPUUECKOTO 3apsijia.
DJIEKTPUUYECKUH TOK. Y CJIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. VICTOYHMKHU MTOCTOSSHHOTO TOKA.

JIefcTBUS STIEKTPUUYECKOrO TOKa (TEMIOBOE, XUMHUUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUM TOK B KUIKOCTIX
U rasax.

Onexrpuueckas nemnb. Cuna Toka. JnekTpuyeckoe HanpspkeHrne. ConpoTUBIIEHNE IPOBOIHUKA. Y IETIBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH OMa i yuacTka uenu. [locnenoBarenbHoe U apauieIbHOE COETUHEHNE
IIPOBOJIHUKOB.

PaboTa 1 MOLITHOCTH 3JEKTPUUECKOro ToKa. 3akoH Jxoyns— JleHma. DnekTpuieckue eny U noTpeduTenn
AIEKTPUIECKOM 2HEpruu B ObITY. KOpoTKOE 3aMbIKaHUE.

ITocTtosiHHEIE MarduThl. B3aumMoIelCTBUE ITOCTOSHHBIX MArHUTOB. MarHutHoe 1moyie. MarHuTHOE 1101
3eMJIu ¥ €T0 3HaueHue AJis KU3HU Ha 3emiie. OnelT OpcTena. MarHuTHOE 10JIe 2JIEKTPUYECKOTO TOKA.
[IpuMeHeHne >7eKTPOMarHuTOB B TEXHUKE. J(eicCTBE MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

DneKTpOoABUTaTENb OCTOSIHHOIO TOKA. VICII0/Ib30BaHNE AIIEKTPOABUTaTENEH B TEXHUUECKUX YCTPOICTBAaX U
Ha TPaHCIOpTeE.

Omnbrter @apazes. SBnenue snexrpomMarauTHor HHAYKIMU. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoOs
MOJTyYECHHUS AIIEKTPUUECKON IHEPTUHU. DIIEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu

DIIeKTpHU3aus Tell

JIBa posa MEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEll
YCTpOUCTBO U IEUCTBUE JIEKTPOCKONA

DIEeKTpOCTaTUYECKAss UHIYKIIHS

3aKOH COXpaHEHMsI NEKTPUUECKUX 3apsI0B

[IpoBOAHMKY U OUBIIEKTPUKU

MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUYECKOTO OIS
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HcToyHnKH MOCTOSTHHOTO TOKA

9. JlelicTBUS IIEKTPUUYECKOTO TOKA

10. DnekTpuyeckuii TOK B )KUJIKOCTH

11. I'a30BBIit pa3psa

12. I3mepeHne cuiibl TOKa aMIIEpMETPOM

13. MI3mepeHne a1eKTpU4ecKoro HaNpspKEHUsT BOJIBTMETPOM
14. PeoctaT 1 Mara3uH CONpPOTHUBIIEHUI

15. B3anMopelicTBHE NOCTOSSHHBIX MarHUTOB

16. MoaenupoBaHue HEBO3MOKHOCTH pa3JIEIeHUs [TOJIIOCOB MarHura 17.
MonenupoBaHie MarHUTHBIX MOJICH MTOCTOSTHHBIX MarHUTOB
18. OmbIT Opcrena



19. MarauTHOE 10J1€ TOKA. DJIEKTPOMAarHuT

20. leiicTBME€ MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM

21 DneKkTpoaBUraTelb NOCTOSHHOIO TOKa

22. UccnenoBaHue SIBJICHUS 3JIEKTPOMAarHUTHOM MHYKIIUU

23. Onbitel Dapanes

24. 3aBUCHMOCTb HAIIPaBJIEHUsI UHAYKIIMOHHOTO TOKa OT YCJIOBHMM €ro BO3HUKHOBEHHUS
25. DneKTporeHepaTop NoCTOSHHOIO TOKa

Jlabopamopnuvie pabomot u onvimul

OMnBITHI 110 HAOJTIOACHHIO AJICKTPU3ALNUN TE MHAYKIIMEH U PU COMPUKOCHOBEHUH
HccnenoBanue AeMCTBUS AICKTPUICCKOTO TOJI HAa TPOBOJHUKHU U AUDJIEKTPUKH
COopka u mpoBepKa padOoThI NEKTPUIECKOHN IETTH MMOCTOSTHHOTO TOKA

N3mepenue u peryaupoBaHue CHUIIBI TOKa

A e

N3mepenne u perynupoBaHue HaNPsKEHUs

6. HWccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, UIYIIETO Yepe3 Pe3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpa U
HaIpsHKEHUS Ha PE3UCTOPE

7. OmnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUYECKOT0 COTIPOTUBIIEHUSI IPOBOIHUKA OT €T0 JIMHBI,
IJIOILIA I TTOTIEPEYHOT0 CEYCHHS U MaTepuana

8. IlpoBepka mpaBuiia CIOXKEHHS HANPSKEHUM MIPH MOCIEI0BATEILHOM COSAMHEHNUN ABYX PE3UCTOPOB

9. TlpoBepka npaBuia JJIsl CUJIbI TOKA IIPU MapauIeIbHOM COSAMHEHUN PE3UCTOPOB

10. Onpenenenue padOTHI TEKTPHUECKOTO TOKA, UAYIIETO Yepe3 pe3uCTop

11. Onpenenenrie MOITHOCTH AIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE

12. UccnenoBanuie 3aBUCUMOCTH CUJIBI TOKA, UIYILETO YEpe3 JaMIIOUKy, OT HAPsLDKEHUS Ha HEl

13. Onpenenenune KIIJI narpeBatens

14. UccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS MOCTOSTHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO IOJISI TIOCTOSSHHBIX MAarHUTOB IIPU UX 0ObETUHEHUH U Pa3AeICHUN

16. UccnenoBanue NelCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3AMMO/ICHCTBHS KaTYIIKU C TOKOM U MarHuTa oT
CUJIBI TOKA M HAIlpaBJICHUS TOKA B KATYIIKE

18. N3ydyeHue neicTBUs MArHUTHOTO MOJISl HA MPOBOJHUK C TOKOM

19. KonctpynpoBanue u u3ydeHue pabOThl 3JIEKTPOJBUTATENS

20. U3mepenue KIIJ anexTpoaBUrareibHOM YCTaHOBKH

21. OnbITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHIYKIIUU: UCCIEA0OBAaHUE U3MEHEHU I

3HAYCHHA U HAITPABJIICHUS WHAYKIIHOHHOT'O TOKa



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbDI

N3yuenue ¢pu3nku B 8 Kjlacce HAMPaBJICHO Ha TOCTHXKEHUE 00yJalOUUMUCS JINYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX PEe3yIbTATOB OCBOCHHUS YyU€OHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe 6ocnumanue:
— TIPOSIBIIEHUE HHTEpeca K HUCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3UUECKOM HAayKH;

— LEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHUSIM POCCUNCKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxoéHo-npascmeeHHoe 60CRUMAHUE:
— TOTOBHOCTH K aKTUBHOMY y4YacTHIO B 00CYX/IEHUHU OOIECTBEHHO-3HAYMMBIX M 3THUECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM TOCTHKECHUN (PU3UKY;

— OCO3HAaHHC BAXKHOCTU MOPAJIbHO-3TUYCCKUX TTPUHIUIIOB B ACATCIILHOCTHU y‘-IéHOI‘O.

Icmemuueckoe gocnumanue:
— BOCHPHUATHE ICTETUYECKUX KauecTB (PU3MUECKON HayKU: €€ TApMOHUYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

Llennocmu nayunozo noznanusn:
— OCO3HAaHME LEHHOCTU (PU3UYECKOIN HaAyKH KaK MOUIHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Ppa3BUTHS TEXHOJIOTU, BaXKHEHILIEH COCTABIISIONIEH KYIbTYPHI,

— Pa3BUTHUC HaY‘{HOﬁ JIIO603HaTeJIBHOCTI/I, HHTCpCCA K HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH.

Dopmuposanue Kyaomypol 300p06bs U IMOUUOHANLHO20 01A20NOSIYUUA:
— OCO3HaHME IIECHHOCTH 06e30IacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHUECKOM MUPE,
Ba)XHOCTH IIPaBUJI 0€30MacCHOr0 OBEJEHMSI HAa TPAHCIIOPTE, Ha IOPOrax, C AMEKTPHUUECKUM U TEIIOBBIM
000pyI0BaHUEM B JOMAIIHUX YCIOBHSIX;
— c(pOpMHUPOBAHHOCTH HABBIKA pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO e Ipasa y

Jpyroro 4ejaoBeKa.

Tpyooeoe eocnumanue:
— aKTHUBHOE y4acTHE B PEIIEHUHU IPAKTHUECKUX 3a/a4 (B paMKax CEeMbH, IIKOJIbI, TOpoia, Kpast)
TEXHOJIOTMYECKON U COLMANIbHON HANpaBICHHOCTH, TPEOYIOUINX B TOM YUCIIE U (U3MUYECKUX 3HA

HUW;— HHTEpEeC K MPAKTUUYECKOMY HM3YYEeHHIO TpodeccHii, CBsI3aHHBIX C PU3UKOM.

Jkonozuueckoe 6ocnumanue:
— OpHEHTAIMs Ha TPUMEHEHUE (PU3MUECKUX 3HAHUH JUIA pelIeHus 3aad B 00JIaCTH OKpPYIKaIoIIen
Cpenbl, INIAHUPOBAHHUS IIOCTYIIKOB U OLICHKHA UX BO3MOXHBIX ITOCJIEICTBUM IS OKPYKAOLIEH

CpeIbl;— OCO3HAHHE TJI00aTBHOTO XapakTepa SKOJIOTHYECKHX MPOOIEM U MyTel WX pelICHHUS.
Aoanmayusa 00yuarouiezoca K U3MEeHAIOUWUMCA YC108UAM COUUATLHOU U RPUPOOHOIL CPeObL:

— TOTPeOHOCTH BO B3aUMO/ICHCTBUU MPH BBHITIOJHEHUHU HCCIEIOBAHUN U TPOEKTOB (pu3ruecKon
HaIIPaBJICHHOCTH, OTKPBITOCT OIBITY U 3HAHUSM JPYTHUX;
— MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH Y€pe3 IPAKTUYECKYIO JCSATCIBHOCTD;

— MOTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUIL, B TOM yucie GOpMyIupoBaTh UJI€U, TOHSATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTaxX U SBJICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0071aCTH (PU3UKY;

— TUIAHUPOBAHME CBOETO PAa3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3AaUMOCBSI3U PUPOBI, 00IIeCTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIONIb30BaHNEeM (DU3NYECKUX 3HAHUH;

— OIICHKA CBOMX JICHCTBUII ¢ y4ETOM BIUSHHA Ha OKPYXKAIOUIYIO CPely, BOSMOXKHBIX ITTOOAIBHBIX

MOCJICICTBUM.

METAINPEAMETHBIE PE3YJIbTATHI
YHuBepcanbHbIE I03HABATEIBHBIE JEHCTBUSA
Bba3zoevie nozuueckue oeiicmeus:
— BBISABJIATH M XapaKTePU30BaTh CYIIECTBEHHBIE TIPU3HAKU OOHEKTOB (SIBICHUH);
— YCTaHaBJIMBATh CYIIECCTBEHHBIN MPU3HAK KJIacCU(UKAIIUN, OCHOBAHHMS NI 000OIICHNS M CPAaBHCHUS;
— BBISBJIATH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHS B paCCMATPUBAEMBIX (DaKTaxX, TAaHHBIX M HAOTIOACHUSX,
OTHOCSIIUXCS K PU3NUECKUM SIBJICHUSIM;
— BBIABJIATH MPUINHHO-CIICACTBCHHBIE CBSA3U MIPH U3yYCHUH (PU3NUECKUX SBICHUI U MPOIIECCOB;
JieNaTh BBIBOJIBI C HCTIOJb30BAaHUEM JICTYKTUBHBIX U HHIYKTUBHBIX YMO3aKTIOUCHUH, BBIIBUTATh
TUTOTE3bI O B3aMMOCBS3SX (PU3NUECKUX BEITUYMH;
— CaMOCTOSITEIBHO BBIOUPATH CIIOCO0 perieHus yaeOHoM Ppu3nueckoi 3a1auu (CpaBHEHHUE HECKOIBKHIX
BapHAHTOB PEIIEHUS, BBIOOp Hanboiee MOoAXO0ISAIIET0 ¢ YIETOM CaMOCTOSATEIHHO BBIICTICHHBIX

KPUTEPHUEB).

Bba3zoevie uccneoosamenvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK MCCIIEIOBATEIbCKUN MHCTPYMEHT MTO3HAHMUS;
— TPOBOAMTH [0 CAMOCTOSATEIHLHO COCTABIICHHOMY TIJIAHY OMBIT, HECIIOKHBIN (PU3NIECKUIl
OKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHUE (PUZUUECKOTO SIBICHUS,
— OIICHMBATh Ha MPUMEHUMOCTH M JOCTOBEPHOCTh HHPOPMAITUIO, MOTYICHHYIO B XOJIE HCCIIEIOBAHUS
WM DKCTIEPUMEHTA;
— CaMOCTOSTENbHO (GOPMYITUPOBATH 000OIIEHNUS ¥ BBIBOABI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HAOJIIOIEHYS, OIIBITA, MCCIIETOBAHM,
— MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIeE pa3BUTHE (PU3UIECKUX MPOIECCOB, a TAKKE BBIJIBUTAThH

IMPECAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Paboma c ungpopmavueii:
— TIPUMEHSTH Pa3JIMYHbIC METOBI, HHCTPYMEHTHI U 3aIIPOCHI IPH MMOKCKE U 0TOOPE WHPOPMALIUHU HITH
JAHHBIX ¢ YIETOM MPEIOKEHHOW yueOHOU (pr3ndecKoi 3amaumn;
— aHaJTM3UPOBaTh, CUCTEMATH3HPOBATh U HHTEPIIPETUPOBATH HH()OPMAIIHIO Pa3IMYHBIX BUIOB U POPM
NIPEICTaBIICHHUS;
— CaMOCTOSITEIIFHO BBIOMPATH ONTUMAIBHYIO (hOpMY TpeACTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH

pelaeMble 3a/1a4 HECIOKHBIMU CXEMaMH, AUarpaMMaMy, HHOHM rpadukoil 1 ux KOMOWHAIHSMU.

YHuBepcanbHble KOMMYHHUKATHUBHBIE JEHCTBUSA



Obwenue:

— B X0J1e 00CYXJIeHHs yueOHOTr0 MaTepuaa, pe3yJbTaToB JJa0OPaTOPHBIX pabOT U MPOEKTOB 33/aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKAaeMOH TeMBbI M BRICKA3bIBATh MJICH, HALICIICHHbIE Ha PELICHUE 3aJa9i U
noJiepKaHue 01arokenaTeIbHOCTH OOIIEHUS;

— COINOCTABJIATH CBOU CY)KJIEHUS C CYXICHUSAMH IPYTUX YYaCTHUKOB JAHAJIOra, 0OHApYy>KUBATh
pa3Myme U CXOJCTBO MO3HIINHN; BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U ITMCBMEHHBIX TEKCTAX;
MyOJIMYHO TPEJICTABIISATH PE3YJIbTAThl BHITOJHEHHOTO (DU3HUYECKOTO OIBITa (IKCIIEPUMEHTA,
MCCJICIOBAHMS, TIPOEKTA).

Coemecmnasn oeamenpHocms (COmpyoOHuU4eCmeo):

— TIOHUMATb U HCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIUBHIyaIbHON paOOThI IPU PEIICHUN
KOHKPETHOU (pr3ndecKoit mpoOiemsr;

— MPUHUMATD LEJIH COBMECTHON AESITENbHOCTH, OPIraHU30BbIBATH AEMCTBUS 10 €€ JOCTUKEHUIO:
pacmpeaensTh PoiaH, 00CYKIaTh MPOIECCH U PE3YIbTaThl COBMECTHOUW paboThI; 000011aTh MHEHHS
HECKOJILKHX JIFOJICH;

— BBITIOJHATH CBOKO 4aCTh paGOTBI, AOCTHUTasl KAUCCTBCHHOI'O PE3yJibTaTa IO CBOCMY HAIIPABJIICHUIO U
KOOpAUHHPYA CBOU ,Z[GﬁCTBHH C ApYTvUMHU YICHAMU KOMAaHIbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUI MPOJIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hOpMYyIMPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUS.

YHuBepcanbHbIE PETYJISITUBHBIC T1EHUCTBUS

Camoopzanuzauuﬂ:

— BBIBIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYaLUsAX, TPEOYIOIIMX IS peIIeHus (pU3nuecKux
3HAHUH;

— OPHEHTUPOBATHCS B PA3TUYHBIX MOAXO0AX MPUHATHS pEIIeHUH (MHIMBUAYAbHOE, IPUHATHE
pelIeHys B IpyIe, IPUHATHE PELLICHUN TPYyIoN);

— CaMOCTOSITEIILHO COCTABJIATh AJITOPUTM pELIeHUs GU3NUECKOM 3a/1aun WK TJIaHA UCCIIEIOBaHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpeAiaracMble
BAapUAHTHI PELICHUN;

— JlenaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (peghrexcus):
— JaBaTh AJICKBaTHYIO OLEHKY CUTYallUH U IIPELIAraTh MIaH €€ U3MEHEHHUS;

— OOBSCHATH IPUYMHBI JOCTHKEHUS (HEJOCTHKEHNUS ) PE3yJIbTATOB JCATEILHOCTH, 1aBaTh OLCHKY
nproOpeTEHHOMY OTIBITY;

— BHOCHUTDB KOPPCKTUBLI B ACATCIBHOCTD (B TOM YHUCJIC B X0/ BBIITOJIHCHUSA (bI/ISI/I‘IeCKOI‘O HUCCIICO0BaHUA
WM [IPOEKTA) HAa OCHOBE HOBBIX 0OCTOSITENLCTB, U3MEHUBIINXCS CUTYaAI[Ul, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKIIIUX TPYAHOCTEH;

— ONLICHUBATb COOTBETCTBUEC PE3YyJIbTaTa LCIU U YCIIOBUAM.
3M0l(ll0HaJleblﬁ UHmMmesi1eKkm:

— CTaBUTh ce0s1 HA MECTO JIPYTOro YeJIOBEKa B XOJI€ CIIOpa WM AUCKYCCUU Ha HAyYHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro.



Ipunamue cedsn u opyzux:

— MpHU3HABaTh CBOE MPABO HA OLIMOKY MPH pelIeHnH (PU3NUECKUX 3ajad WIH B YTBEPKACHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXXaTh CHOPMUPOBAHHOCTH y 00YyUaIOIIUXCS
YMEHUU:

— HCIMOJB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHHUE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHUS BEILIECTBA, KPUCTAITMYECKUE U aMOp(HbIE Tella, HACHIILIEHHBIH U HEHACHI
-IIEHHBIN Nap, BIAKHOCTh BO3AYyXa; TEMIIEpPATypa, BHYTPEHHSS SHEPTHs, TEIJIOBOM JABUTaTENb;
3JIEeMEHTAPHBIN AJIEKTPUUECKUI 3apsl, SIEKTPUUECKOE MOJIe, TPOBOJHUKHU U TUAIEKTPUKH, TOCTOSTHHBIN
ANEKTPUUECKUN TOK, MATHUTHOE T0JIC;

— pasnuyaTh sIBIICHUS (TEIUIOBOE pacIIupeHue/CKaThe, TeIIonepeaada, TeIoBOe PaBHOBECHE,
CMauyuBaHHe, KaIWUIIPHBIC SIBICHUS, HCTIApEHUE, KOHICHCAIINS, TUIABICHUE, KPUCTATUTN3AIUS
(oTBepaEeBaHKE), KUTICHHUE, TETIONEpeiada (TETUIONPOBOIHOCTh, KOHBEKITHS, U3TyUYCHUE); FICKTPU3AIIH
TeJ, B3aNMOJICHCTBHUE 3apSIOB, IEHCTBUS JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE
MAarHuToB, HeﬁCTBHe MAaraiuMTHOIO MOJid Ha MPOBOAHUK C TOKOM, 3JICKTPOMArHuTHAsA I/IH,Z[yI(I_[I/IH) 110 OIIN
-CaHUIO WX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE PU3NIecKoe
SIBJICHUE;

— Ppacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SBJICHUI B OKPY)KAIOLIEM MUpPE, B TOM YHUCIIE
@mnqecmfle SABJICHHA B MIPUPOAC: MTOBEPXHOCTHOC HATSAKCHUC U KAITWJUIAPHBIC ABJICHUA B IIPUPOJL,
KPUCTAILIBI B IpHupoe, u3nyderrne ComHIla, 3aMep3aHne BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE
POCHI, TYyMaHa, UHesl, CHEeTa; JICKTPUIECKHE SBICHUS B aTMOC(]epe, AIEKTPHUIECTBO KUBBIX OPTaHU3MOB;
MarHUTHOE 1oJIe 3eMITH, Apeid Moo COB, pOJIb MATHUTHOTO TTOJIS JJIs )KU3HU Ha 3emile, MOJISIPHOE CH
-sIHUE; TIPU 3TOM MIEPEBOIUTH MPAKTHYECKYIO 3a/1a4y B YI€OHYIO, BBIJICISATH CYIIECTBCHHBIC
CBOMCTBa/MpU3HAKK (PU3NUECKHUX SBIICHH;

— OMHCHIBATh U3YUEHHBIC CBOMCTBA TN M (PU3NUECKUE SBICHUS, UCTIONb3YS PUINUECKUE BEITUUUHBI
(TeMrieparypa, BHYTPEHHS SHEPTHUsl, KOJIMYECTBO TEIUIOTHI, YAelbHas TEIIOEMKOCTh BEIIECTBa,
yIenbHas TEIUIOoTa TIABJICHUs, YeIbHAS TEIIOTa Mapoo0pa3oBaHusl, yeIbHas TeIJI0Ta CTOPAHHUS
TOTIMBA, KOAPPUITUSHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIAYKHOCTh BO3YyXa,
JNEKTPUYECKUH 3apsijl, CUIIa TOKA, SJICKTPUUYECKOE HAIPSKEHHE, COPOTUBIIEHUE MPOBOIHUKA, yIEIbHOE
COTIPOTHBIICHUE BEIIECTBA, pad0Ta U MOILTHOCTh AIEKTPUIECKOTO TOKA); TPU OIMMMCAHUY TPABUIBHO
TPaKTOBaTh (PU3UUECKUI CMBICT UCIOIb3YEMbIX BEIMYUH, 0003HAUEHUS U €AUHULBI (PU3HMUECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIBI, CBSI3BIBAIOIINE JaHHYIO (PH3UYECKYIO0 BETUYNHY C IPYTUMHU BEIIMYUHAMH,
CTPOUTH IpapUKy U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

— XapakTepu30BaTh CBOWCTBA TeJ, (PM3NYECKHE SBICHUS U NMPOLIECCHI, UCIOIb3Ys OCHOBHBIC
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, TPUHIIMII CYTIEPIO3UIIUH TTOJIEH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3aps/ia, 3akoH Oma J1sl yyacTka Lemu, 3akoH J[>oyss -
JleHua, 3aKOH COXpaHEHMS PHEPTUU; TIPU 3TOM J]aBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh
€ro MaTeMaTUUYECKOE BBIPAXKEHHUE;

— 00BACHATH (hH3MUYECKHE IPOLECCHl U CBOWCTBA TEJN, B TOM YHUCJIE U B KOHTEKCTE CUTYyalUii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BSIC
-HeHHE U3 | - 2 JIOTHYECKUX IIaroB ¢ OMopoi Ha 1 - 2 M3y4eHHBIX CBOMCTBA (DU3NYECKUX SBIICHUMH,
(bU3UYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemiaTh pacuéTHhIE 3aa4u B 2 - 3 NeHCTBHS, HCTIONB3YS



3aKOHBI ¥ (POPMYJIBL, CBSI3bIBAIOIME (PU3MUECKUE BETUUMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1auu
3aMMChIBATh KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JUIS PELICHHUS 3a7a4H, BEIOUPATh 3aKOHBI
U GOpMyIIbI, HEOOXOAUMBIE TS €€ PeLIeHHUs, IPOBOAUTH PACUETHI M CPAaBHUBATH MOJyYCHHOE 3HAYCHHE
($u3uUeCcKOil BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

— pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTH MPU MOMOIIH (PU3UIECKUX METOJI0B; UCIOIb3YsI
OMNMUCaHUE UCCIIEI0BAHMS, BBIICIATH IPOBEPIEMOE MPEATION0KEHUE, OLIEHUBATH MPABHIIBHOCTD MOPSAKA
MIPOBEICHUS UCCIIEIOBAHUS, JIeNaTh BBIBOIbI;

— TIPOBOJMTH OMBITHI 110 HAOIIOACHHUIO (PU3MUECKUX SBICHUHN MIH (PU3MUECKUX CBOWCTB TEJ
(KanuJUIApHBIE SIBJICHHS, 3aBUCUMOCTbD JIaBJIEHUS BO3/1yXa OT €ro 00bEMa, TEMIIEPATYPhl; CKOPOCTHU PO
-11ecca OCThIBAHMS/HArpEeBaHUs IPH U3IYYCHUH OT IBETa U3TY4aoLIeH/IOTIoIalonIeil TOBEPXHOCTH;
CKOPOCTb MCIIAPEHUS BOJbI OT TEMIIEPATYPhI )KUIKOCTH U ILIOIAAN €€ NOBEPXHOCTH; IIEKTPU3aLUs Tell
Y B3aHMOJCHUCTBHE MIEKTPUYECCKUX 3aps0B; B3aUMOEHCTBUE IOCTOSTHHBIX MATHUTOB, BU3yalu3alus
MarHMTHBIX [10JIEH TIOCTOSIHHBIX MarHUTOB; IEHCTBUSI MAarHUTHOTO T10JIsI HA IPOBOJAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA IEKTPOABUraTeNs IOCTOSHHOIO TOKA): (OPMYJINPOBATh
IpoBEpsiEMbIE MPEATONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOT0 000py10BaHNUS; ONUCHIBATH
XO0J] OnbITa U (POPMYJIMPOBATH BBIBOABI;

— BBINOJHATH IPSMbIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa, CUJIbI TOKA,
HANPSDKEHUS C UCIOIh30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUYUKOB (PU3MUECKUX BEIIMYUH; CPABHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONFOTHON OTPEITHOCTH;

— TMPOBOAUTH MUCCIICIOBAHUE 3aBUCHUMOCTH OJTHON (DU3UUYECKOM BEJTUUYHHBI OT JIPYTOH C
WCITOJIb30BAaHUEM TPSMBIX H3MEPEHUH (3aBHCMOCTh CONTPOTHRIICHHS TIPOBOJHUKA OT €T0 JJIUHBI,
Iiomaan Honepequro CCUCHUS U y;[eanoro COHpOTI/IBJIeHI/IH BCIICCTBA HpOBO,Z[HI/IKa; CHJIBI TOKA,
I/IILYH_IGFO qepe3 HpOBOI[HI/IK, oT HaHpH)KGHI/IH Ha HpOBOI[HI/IKe; HUCCJICOOBAHUC ITOCIICAOBATCIBHOTO U 1A
-paJUIeTILHOTO COEAMHEHUH MPOBOHUKOB): TUIAHUPOBATH UCCIIEOBAHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHHUSL, CIIEAYS MPEATI0KEHHOMY IUIaHy, PUKCHPOBATH PE3YJIbTAThl OJTYYEHHOM
3aBUCUMOCTH B BU/JIE TAOJIUII U TPaQUKOB, J€IaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHNS,

— MPOBOAUTH KOCBEHHbIE U3MepeHUs (PU3UUECKUX BEIUYUH (yAeabHas TeIIOEMKOCTh BEIIECTBA,
COTIPOTUBIIEHUE TIPOBOIHUKA, Pa0OTa U MOIIIHOCTb HIEKTPUUYECKOTO TOKA): IUIAHUPOBATh U3MEpPEHUS,
coOuparh SKCIEPUMEHTAIIbHYIO YCTAaHOBKY, CIIeys MPEUI0KEHHON HHCTPYKIIUHU, U BHIYUCIISATH
3HAUCHUE BEIIMYUHBI,

— co0oaaTh MpaBUiIa TEXHUKK O€30MaCHOCTH NpU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

— XapaKTepU30BaTh IPUHIMIIBI IEHCTBUA H3YyYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONMOPOI
Ha UX ONKCaHUs (B TOM YHCJIe: CUCTEMa OTOIJICHUS IOMOB, THTPOMETP, MapoBasi TypOMHA, aMIIEpMETD,
BOJIETMETP, CYETUMK JICKTPUUECKOM SHEPTHHU, IIEKTPOOCBETHTEIbHBIE TPHUOOPHI, HATPEBATEILHBIC
JIEKTPONIPUOOPHI (IPUMEPBI), AIEKTPUUECKUE MTPETOXPAHUTEIH; ICKTPOMArHUT, JIEKTPOIBUraTENb
MOCTOSTHHOTO TOKa), HCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (pU3MUECKUX SBICHUN M HEOOXOAUMBIE
¢u3nueckre 3aKOHOMEPHOCTH;

— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOWCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHET0 CTOPaHUs, JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI JIEKTPHUUECKHX IIeTeil ¢
NOCJIEI0BATENbHBIM U TapaJlIebHBIM COSIMHEHUEM AIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUCHUS
3JIEMEHTOB JIEKTPUUECKUX LIETIEH;

— MPUBOJUTH MPUMEPHI/HAXOIUTh HHPOPMAIIMIO O TPUMEpaxX MPaKTUYECKOTO UCIIOJIb30BAHUS



bu3MYECKUX 3HAHUI B MOBCEIHEBHOMN KU3HU JJIsl 0O0ecTieueHus: 0€30IMacHOCTH MPU OOpaIleHNH ¢ IPHOO0
-paMU ¥ TEXHHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 3J0POBbS U COOTIOACHHSI HOPM SKOJIOTHUECKOTO
TIOBEJICHHS B OKPYIKAIOIIEH cpeie;

— OCYIIECTBIISATh TMOUCK HHpopManuu (U3NUECKOTro cojaepkaHus B ceTu lHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAaHUH U MyTEM CpaBHEHUS JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(OPMAIIHIO,
KOTOpast ABJISETCS MPOTUBOPEUUBOI MIT MOXKET OBITH HEIOCTOBEPHOM;

— HCIIOJIb30BAaTh MPH BHITIOJIHEHUHU YU€OHBIX 3aJaHUI HAyYHO-TIOMYIISIPHYIO JIUTEPATypy (PU3HYECKOTO
CoJIepXKaHus, CIpaBOYHbIE MaTEepHalIbl, pecypchl ceTu VIHTepHeT; BIageTh npuémMamMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIMK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEeHUs, 000011as nHpOopMaIuio nu3
HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJIEPKAHMSI, B TOM YUCIIE yOJUYHO MPEICTABIATH PE3yIbTaThl
NPOCKTHON MM HCCIIEAOBATENLCKOW JAEATENIbHOCTH; IPU 3TOM IPaMOTHO MCIOIb30BATh U3yYCHHBIH
MOHATUHHBIN anmapart Kypca (U3UKH, COTPOBOXKIAThH BRICTYIIJICHUE TTPE3CHTAIIUECH;

— TIpY BBIIOJHEHUU y4eOHBIX MPOEKTOB U UCCIEAOBAHUH (PU3NYECKHUX MPOLIECCOB PACIIPEEIIATh
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C TIOCTaBICHHBIMH 33/1a4aMH, CJICAUTH 32 BHIIIOJTHEHUEM IJIaHA
NeHCTBUI M KOPPEKTHUPOBATH €T0, aIEKBATHO OLICHUBATH COOCTBEHHBIN BKJIA]l B IEATEIBHOCTD TPYIIIBI;
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJEHCTBHE, IPOSBIISS TOTOBHOCTh pa3peuiaTb KOH(IUKTHI.



TEMATHUYECKOE INTAHUPOBAHHUE

TOJIOXKEHUH MOJIEKYJIIPHO-KMHETHYECKON TEOPUH CTPOCHUS BEIIECTBA;

OOBsICHEHHE OCHOBHBIX PAa3INUNii B CTPOCHUH IA30B, XKUIKOCTEH U TBEPABIX TSI C HCIONB30BAaHHEM
TOJIOXKEHUH MOJIEKYJIAPHOKMHETHUECKOI TEOPUM CTPOEHHS BEIIECTBA;

[IpoBeneHKE ONBITOB MO BHIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COMIM MM caxapa;

[IpoBeneHne U 0OBSICHEHNE ONBITOB, IEMOHCTPUPYIOIIUX KaMIUIAPHBIE ABJIECHUS U SBJICHHE
CMa4yMBaHHUs;

OOBACHEHNE POJTH KAITMJUIAPHBIX SBJICHHN JUIs TIOCTYIUICHHUS BOJIBI B OpranusMm pactenuii (MC —
Guomnorus);

Hab6nronenue, mpoBesieHHe U 00BSCHEHHUE OBITOB MO HAOOCHHIO TETUIOBOTO PACIIMPEHHUS Ta30B,
JKUJKOCTEH U TBEPIBIX TET;

OOBsCHEHNE COXpaHEHUs 00bEMA TBEP/BIX TEJ, TEKYYECTH KUIKOCTH (B TOM YUCIIC, PA3HHULIBI B
TEKy4eCTH JUIS Pa3HBIX JKUIKOCTEH), IaBJICHUS ra3a;

IIpoBeneHne ONBITOB, AEMOHCTPHPYIOIIMX 3aBUCUMOCTD JIaBJICHUS BO3/IyXa OT €ro 00bEmMa u
HarpeBaHus WK OXJIAXKCHUS, U UX 00BSICHEHHE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHUST; AHAIU3
IINAKTUYCCKUX CUTVAITINA. CRIZAHHRIX CO CROMCTRAMY TA30R. XKUTKOCTEH U TRENTKIX TEI:

Ne | HanmeHoBaHue pa3nenoB u TeM | KonmyecTo yacos Hdara Buasl nesitesbHOCTH Buael, popMbl | DileKTPOHHBIE
n/n | nporpaMmsl HM3y4YeHHsI KOHTPOJIsSA (dposbie)
BCEro | KOHTPOJIbHBIEC | MPAKTHYECKHE oGpa3oBaTebHbIE
padoThbI padoThI pecypebt
Paznen 1. TensioBble siBJIEHHSI
1.1. | CTpoenue u cBoiicTBa BemecTsa | 7 1 4 01.09.2022 | HabnroxeHne 1 MHTEPIPETALKS ONBITOB, CBHACTEILCTBYIOMMX 00 aTOMHO-MONEKYIISIPHOM CTpoeHHH | YCTHBIH ompoc; | PO
22.09.2022 | BeruecTBa: OMBITHI C PACTBOPEHHEM PA3IMYHbBIX BELIECTB B BOJE; ITucpmennslit

Perrenye 3a1a4 1o OLEHUBAHHIO KOJTMYECTBA AaTOMOB HIIM MOJICKYJI B €IHHIIE 00bEMa BEILECTBA; KOHTPOJIb;

AHanu3 TeKkcTa JJpeBHUX aTOMUCTOB (Hampumep, ¢pparmenTa mosmel Jlykpeuns «O npupoze Beuieii») | Konrponbnas

C M3JI0KEHHEM 00OCHOBAHHI aTOMHOMN THIIOTE3bl (CMBICIIOBOE uTeHHE). OleHKa padorTa;

yOEIUTENBHOCTH 3TUX 000CHOBAHUIA; 3auer;

OObsCHEeHHE OPOYHOBCKOIO JIBUKCHHS, ABICHUS JU(PDY3UNN Pa3inHuuil Mexk Ly HUIMH Ha OCHOBE Tecruposanue;




1.2.

TenoBble npouecchl
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O00CHOBaHNE MTPaBUII H3MEPEHUSI TEMIIEPATYPBI;

CpaBHEHHUE Pa3IMYHBIX CIIOCOO0B M3MEPEHHUS H LKA TEMIIEPATyPhl;

Habmonenune u 00bSCHEHHE ONBITOB, IEMOHCTPUPYIOLIMX H3MCHEHHE BHYTPEHHEH SHEPrUuH Tela B
pe3ynbTaTte TeIIonepesayu U paboThl BHELIHUX CHIT;

Habmonenune u 00bSCHEHHE ONBITOB, 00CYKACHHE IPAKTHICCKUX CUTYALMi, AeMOHCTPHPYIOLINX
Ppa3NUYHbIC BUBI TEIUIONEPEIaul: TEIUIONPOBOIHOCTD, KOHBEKIUIO, U3y YCHHUE;

ViccnenoBanue sSiBICHNS TEIUIO0OMEHA TP CMEIIMBAaHUK XOJIOAHOH 1 TOpSYeH BOJIBI;

HalnroneHne ycTaHOBIICHUS TEIIOBOTO PABHOBECHS MEX/LY TOPSUEH U XOIOIHOM BOJION;
Onpezenenue (M3MepeHUE) KOJINYECTBA TETUIOTH, TOIYYEHHOTO BOJOM MPH TEIIIO0OMEHE C HArPETHIM
METAUTHIECKHM ITHTHHIPOM;

Omnpezenenne (M3MepeHUe) yaeIbHON TEIUIOEMKOCTH BELIECCTBA;

Pemienue 3aa4, CBA3aHHBIX ¢ BHIYUCICHUEM KOJIMYECTBA TEIUIOTH ¥ TEINIOEMKOCTH TIPU
TEII000MEHE;

AHanu3 cuTyauui MpakKTHYECKOTO UCIIONIb30BAHUS TEIUIOBBIX CBOMCTB BEIIECTB M MATEPHAIIOB,
HampUMep B LEISIX SHEProcOe PexKeHHUs: TEIUION30IIALNUS, SHEProcOeperarume Kpplim,
TEPMOAKKYMYJISITOPHI | T. 1.,

HabOnroneHue siBneHuit HCapeHUsI M KOHICHCAIIUH;

HccrnenoBanue mporecca UCIapeHust Pa3InIHbIX KHAKOCTEN;

OOBsiCHEHHE ABJICHUI HCTIAPEHUS ¥ KOHJICHCALIMH HAa OCHOBE aTOMHO-MOJIEKYJIIPHOTO YICHUS;
Habmonenune u 00bsSCHEHHE TTPOLIEcca KUMEHHS, B TOM YHCIIE 3aBUCHMOCTU TEMIIEPATyphl KHIICHHS OT
JIaBJICHHUS;

Ornpezenerne (M3MepeHne) OTHOCUTEBHOM BIAXKHOCTH BO3/lyXa;

Habmonenue mpomecca MIaBIeHUs KPUCTATHIECKOTO BELIECTBA, HAIPUMED JIbIa;

CpaBHEHHE MPOLIECCOB IUIABJICHUS KPUCTATTHIECKUX Te ¥ Pa3MArdeHHs IPH HarpeBaHHU
aMOpP(HBIX Tel;

OnpeneneHue (M3MEpEHNE) yACIbHON TEIUIOTHI MIaBiIeHHs Jbaa. OObICHEHHE SIBICHUI ITABICHHS U
KPUCTAJUTH3ALMH HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHHS;

Perenue 3a1a4, CBSI3aHHBIX ¢ BBIYMCICHUEM KOJINYECTBA TEIUIOTHI B MPOLIECCAX TEILIONEPEAadt IpH
TUIABJICHUH M KPUCTAUIN3ALMHI, UCTIAPCHUN U KOH/ICHCAIWY;

AHanu3 cUTyauui MpakTHYECKOTO MPUMEHEHHS SIBJICHUH IUIaBICHUS U KPUCTAUIM3ALNH, HAIPUMED,
TIOJIy4EHUE CBEPXYUCTBIX MaTEPUAJIOB, COJNEBAs IPEJKa U JIp.;

Amnanu3 paboTbl U 00BSICHEHNE TIPUHIMIA ICHCTBHS TEILIOBOTO IBUIATEIS;

BeruuncieHne KOIM4YecTBa TEIIOTHI, BBIICISIOMIETOCS TPH CTOPAHHU PAa3IMYHBIX BUIOB TOIUIMBA, U
KII/] nBuratens;

O6Cy)KI[CHI/Ie OKOJIOTHYCCKUX HOCHCI[CTBI/Iﬁ HCII0JIb30BaHUA I[BHFaTeHefl BHYTPEHHETO CrOpaHus,
CaV 7al A\

YcrHblit onpoc;
[IuceMennbIit
KOHTPOJIb;
KontponbHas
padorta;

3auer;
TectupoBanue;
JlukraHT;

POII

Hroro no paspeny
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Pa3nen 2. DiekTpuyeckHe H MAarHUTHbIE SIBJICHHS

2.1.

DJIeKTpUYecKHe 3apsi/ibl.
3apsiKeHHbIe TeJla M UX
B3auMojelicTBue

7

HabnroneHue v npoBeIeHUE ONBITOB IO AIEKTPU3ALMH TEJT IPH CONPUKOCHOBEHUH M MHYKIMEH;
Hab6nronenue v 00bsCHEHUE B3aUMOJIECHCTBUS OZTHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEI;
OOBbsCHEHNE IPUHIKIA TEHCTBUS IIEKTPOCKOIIA;

OOBsICHEHHE ABJICHUN HIEKTPH3ALUHU IPU COMPUKOCHOBEHUHU TEJ M HHAYKIHUEH ¢ HCTIOIb30BaHUEM
3HAHUW O HOCUTEIISIX HJIEKTPUYECKUX 3aps/IOB B BEIICCTBE;

PacniozHaBaHue U 00BsICHEHUE SABJICHU AJIEKTPU3ALIUK B TIOBCEJHEBHOM XKU3HMY;

Hab6nroneHue u 00bSICHEHNE OMBITOB, WUTIOCTPHPYIOLINX 3aKOH COXPAHCHHS MEKTPUUECKOTO
3apsiza;

HabnroneHre onbITOB 10 MOAEITHMPOBAHUIO CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS;

VccnenoBanue ACHCTBUS 3IEKTPUUECKOTO MO HA POBOJHUKY U AUINICKTPUKH;

TInceMeHHBIN;
KOHTPOJIb;;
KonTtponbHas;
pabora;;
3auer;;
IpakTuyeckas
pabora;;
Tectuposanue;
JlukraHr;;

PO




2.2. | IocTOSIHHBI YJIeKTPHYECKHii 20 10 Habmonenue pa3IMIHbIX BUOB ASHCTBHS JIEKTPUIECKOr0 TOKA H OOHAPYKEHHE ITHX BUOB IMucemennsiit; | POLI
TOK JIeWCTBHS B TIOBCEJHEBHOM KH3HMY; KOHTPOJIb;;
COOpKa 1 HCTIBITAHUE NEKTPUYESCKON IIEIHU OCTOSHHOIO TOKA; KonrponbHas;
HW3Mepenne cuitbl TOKa aMIIEPMETPOM; paborta;;
H3Mepenne 31eKTpHYECKOro HAMPSKEHHS BOITMETPOM; 3auer;;
ITpoBeneHue 1 00BACHEHHE ONBITOB, IEMOHCTPUPYIOIIHX 3aBUCUMOCTb 2JIEKTPUUECKOTO ITpakTuyeckas
COIIPOTUBICHHUS IPOBOHHIKA OT €0 JUIMHEI, IIOMAIN HONEePEeYHOr0 CEUCHIS U MaTepHaa; pabora;;
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, IIPOTEKAIOIIETO Yepe3 Pe3UCcTop, OT CONMPOTUBICHHS Tectuposanue;;
pe3ucTopa U HANPSHKCHUSHA PE3UCTOPE, Jukrant;;
ITposepxa mpaBHIa CIOKEHHUS HAIPSHKCHUH IIPH TIOCIEA0BATEILHOM COSAUHEHHH JBYX PE3UCTOPOB;
ITposepxa mpaBmIa A CHIIBI TOKA IPHU IapajuieIbHOM COSAHHECHUH PE3HCTOPOB;
AHanu3 cuTyanui MoCIeI0BaTeIbHOTO U HapalIeIbHOTO COSAHHEHNUS IPOBOJHIKOB B JOMAIITHUX
JIMEKTPUIECKUX CeTSX;
Pemenue 3a7a4 ¢ ucnons3oBaHueM 3akoHa OMa 1 hopMylT pacuéTa dIEeKTPUIECKOTO COMPOTHBICHHS
TIPH [IOCTIEJ0BATENbHOM H TIapalIeIbHOM COSTHHEHUH IPOBOIHHKOB;
OmnpeneneHue paboTHI YNEKTPUIESCKOrO TOKA, IPOTEKAIOIIET0 Yepe3 Pe3UCTOP;
OmnpeneneHre MOIHOCTH IEKTPUIECKOTO TOKA, BBIECIAEMON Ha PE3HCTOPE;
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JIaMIIOUKy OT HalpsHKEHHs Ha Hel;
Onpenenenue KI1/] Harpesarers;
HccnenoBanue npeoOpa3oBaHysl SHEPIUM IPH NMOABEME IPy3a JIEKTPOABHIaTENEM;
OOBsCHEHHE YCTPOHCTBA M MPUHIIUIIA ASHCTBUS JOMAIIHUX 3JI€KTPOHArPEBATEIIbHBIX MPUOOPOB;
OObsCHEHHE MPUYMH KOPOTKOI'O 3aMBIKAHHS M MPUHINIIA ICHCTBHSA IABKUX TIPEIOXPAHUTEINCH;
Pemenue 3anau ¢ ucrnons3oBanueM 3akoHa Jixoyns—JleHna;
HaGmronenue BO3HUKHOBEHUS ANEKTDUYECKOTQ TOKA B KU IKOCTH.
2.3. | MarHuTHbI€e SIBJICHUS 6 3 HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MATHUTOB; VCTHBI; POII
H3y4yenne MarHUTHOTO MO IOCTOSHHBIX MATHUTOB IIPH X O0OBEINHEHHH H Pa3/IeICHIH; 0Ipoc;;
IIpoBenieHNE ONMBITOB O BU3YaIU3allu1 MOJIs MOCTOSHHBIX MarHUTOB; ITuceMeHHsIi;
W3ydeHue sBIeHNS HAMarHHYUBAHKS BEIECTBA; KOHTPOJIb;;
HccnenoBanue qeicTBHSA 37€KTPHIECKOTO TOKA HA MATHUTHYIO CTPEJIKY; KonrponbHas;
IpoBeneHue ONMBITOB, JEMOHCTPUPYIOIIHUX 3aBHCUMOCTD CHIIBI B3aMOACHCTBUS KAaTyIIKH ¢ TOKOM U | pabota;;
MAarH{Ta OT CUJIbI M HANIPABICHUS TOKA B KaTYIIKE; Tectuposanue;;
AHanu3 cuTyanuii NpakTHYECKOro IPUMEHEHHS JIEKTPOMArHUTOB (B OBITOBBIX TEXHHYECKHX
YCTpOICTBAX, IPOMBIIIICHHOCTH, MEIHIHHE);
HW3yyenue neiicTBHSA MarHUTHOTO NOJISl HA IPOBOHUK C TOKOM;
W3ydenne nefcTBHS YIEKTPOIBUTATEILS;
N3smepenue KI1J] anekTpoaBUraTenbHOl yCTaHOBKH;
PacrosHaBanue 1 aHaIU3 Pa3IUYHBIX IPUMCHEHHH dIeKTpoABUraTeNeil (TpaHCopT, OBITOBBIC
ycTpoiicTBa U AIp.);
2.4. | DnekTpomMarHuTHass WHAyKOus | 4 1 OMBITHI IO UCCIIEIOBAHUIO SBICHHS JICKTPOMAarHUTHON MHAYKIMU: UCCIICIOBaHUE H3MCHEHHUI Kontponbuas; | POLI
3HAYEHHS U HAIIPaBJIEHHs HHAYKIHOHHOIO TOKa; paborta;;
Tectuposanue;;
Hroro no pazzeny 37
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOBIIO | 68 30

I[MPOI'PAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuectBo yacos Hdara Buasi, popmbl
n/n H3y4eHHUs | KOHTPOJIs
BCEro | KOHTPOJIbHBbIE | IPAKTHYECKHUE
padoThI padoThI

1. | OCHOBHBIE TTOJIOKEHUS 1 YcTHbIH onpoc;
MOJIEKYJISIPHO-KMHETHUECKOI
TEOPHUH CTPOCHUS BEIIECTBA

2. | Moaenu tBEPIOTO, XKUAKOro | 1 1 CaMooIIeHKa C
U ra3000pa3HOr0 COCTOSIHHIA MCIOJIb30BaHUEM
BEILIECTBA «O11€HOYHOT0

JTUCTaY;

3. | CmauuBaHue 1 1 IIpakTrueckas

pabora;

4. | KanwiispHble sBIECHUS. 1 1 [IpakTnueckas
JlaGopaTtopHnas pabota pabora;
"N3yueHre KanuuIIpHbIX
SIBJICHUN"

5. | Kpucramnuueckue u 1 1 CaMooIIeHKa C
amop¢Hble TBEpABIE TENa HCIOJIb30BaHUEM

«OLEeHOYHOTO
JUCTaY;

6. | TerutoBoe paciupeHue u 1 1 [IpakTnueckas
ckarue pabora;

7. | O6o6maromuii ypok mo teme | 1 1 TectupoBanue;
"CTpoeHue u CBOWCTBA
BernlecTna"

8. | Temneparypa. Buyrpennss |1 1 [IpakTnueckas
SHEPTus pabora;

9. | CiocoObl H3MCHEHHS 1 1 [TpakTrueckas
BHYTPEHHEH 3HEPruu pabora;

10. | Buasl Temionepenayn 1 TectupoBanue;

11. | Terutonepenava B ipupoae u | 1 YcTHBIM 01poc;
TEXHHUKE

12. | KonTposapHas padoTa 1o 1 1 Kontponbnas
temaMm "CtpoeHue u pabora;

CBOMCTBa BenlecTna'" u
"Temtonepenaya"




13. | KonnuecTBO TEMNIOTHI. [TnceMeHnHbI
Y aenbHas TEIUIOEMKOCTH KOHTPOJIb;
BEIIeCTBA

14. | TerutooOMmeH. JTaGopatopHast [IpakTnueckas
pabota "HccrnenoBanue pabora;
SBJICHUS TEINIOOOMEHA MPU
CMENINBAHUH XOJOJIHON U
ropsiueit BobI"

15. | TemtoBoe paBHOBECHE. IIpaxTnueckas
JlaGopaTtopHnas pabota pabora;
"OnpeneneHue KoJan4ecTa
TEIUIOTHI, TOJTy4EHHOTO
BOJIOM IpH TETII000MEHE ¢
HarpeThiM METAITMYECKUM
HUATUHIPOM"

16. | YpaBHeHHE TEMI0BOTO [IpakTnueckas
6ananca. JlaGoparopHas pabora;
pabora "Onpenenenne
YAEIBHOM TEIUIOEMKOCTH
BerlecTna"

17. | Pemienue 3amay o teMe IInceMeHHBIH
"Termmoobmen" KOHTPOJIb;

18. | IlnaBneHnue u OTBEpAECBaHUE ITuceMeHHBIM
KPUCTATTNYECKIX BEIICCTB KOHTPOJIb;

19. | YaensHas Temiora [IpakTnueckas
iaBieHus. JlaboparopHast pabora;
pabota "Onpenenenue
YAECIbHON TEIUIOTHI
IUIaBJIECHUS JIbaa"

20. | ITapoobpa3oBanue u TectupoBanue;
KoHaeHcauus. Mcnapenue

21. | BnaxxHocTs Bo3ayxa YcTHBIN onpoc;

22. | UsmepeHue BIAKHOCTH [IpakTnueckas
Bo3ayxa. JlJabopaTopHas pabora;
pabota "Omnpenenenue
OTHOCHUTEIIbHOM BIIaKHOCTHU
BO3/1yXa"

23. | Kunenue. Y genpHas TeIora [IpakTuueckas
napooOpazoBaHUs pabora;




24.

Pemrenue 3agad mo reme
"M3MeHeHne arperaTHbIxX
COCTOSIHUH BemiecTsa"

IIuceMeHHbBIN
KOHTPOJIb;

25.

DHeprus TorMBa. Y IeabHas
TEIJIOTa CTOPAHMS

YeTHBIN 01poc;

26.

[punnuns! paboThl
teroBeix aBurateneit. KI1
TEIJIOBOTO ABUTaTEIs

IIpaxTueckas
pabora;

27.

Pemenue 3amau mo reme
"TennoBrle aBiaeHua". Bumnl
TeIIonepe1adn, KOJIUYeCTBO
TEIUIOTHI, U3MEHCHUE
arperaTHbIX COCTOSHUI
BEIIIECTBA, BIAKHOCTh
BO3/1yXa"

IIuceMeHHbBINH
KOHTPOJIb;

28.

Penrenue 3amad mo reMe
"TeroBEle ABiIcHNUA". BUnnl
TeIIonepe1adu, KOJIMIeCTBO
TEIJIOThI, U3MCHCHHEC
arperaTHbIX COCTOSIHUMI
BEIIIECTBA, BIAKHOCTh
BO3ayxa"

IInceMeHHbIi
KOHTPOJIb;

29.

Ob6o06maromuit ypok o Teme
"TerutoBble ABICHUA"

YcTHBI onpoc;

30.

KoHnTtposbHas padoTa mo
Teme "TermnoBble aBiIeHUS"

KonTponbnas
pabora;

31.

DJIeKTpHU3alus Tell.
BzaumoneticTeue
3apsKEHHBIX Tell. 3aKOH
Kynona

YcTHBI onpoc;

32.

DJIEKTPUUYECKOE TOJIE.
Hanpsi>xkeHHOCTD 110JIA.
[IpuHIMT cynepno3uiiuu
BJIEKTPUYECKUX MOJIEH

TectupoBanue;

33.

Hocurenu snekTpuyeckux
3apsiOB. 3aKOH COXPAaHEHUS
AEKTPUUYECKOTO 3apsiia

YeTHBIN 0o1poc;

34.

Ctpoenue aToma

YcTHBIN o1npoc;




35.

[TpoBOAHUKY M TUANEKTPUKH.
JlaGopaTtopHnas pabota
"UccnenoBanue neiCTBUA
AIEKTPUYECKOTO MO Ha
MPOBOJAHUKY U TUAJIEKTPUKH'

IIpaxTueckas
pabora;

36. | O600IIarOmKU YPOK 1O TEME CaMooI11eHKa ¢
"DNeKTpruUECcKue 3apsabl. KCIOJIb30BAaHUEM
3apsKEHHbIE Tea U UX «OLEeHOYHOTO
B3auMoencTaue" JINCTaR;

37. | Dnexrpuueckuii Tok. Cria TectupoBanue;
TOKa

38. | UICTOYHUKH ITOCTOSTHHOTO VYcTHBI onpoc;
TOKa

39. | JleiicTBHS 3JICKTPHIECKOTO TectupoBanue;
TOKa

40. | DnekTpuUecKuil TOK B ITuceMeHHBIM
KUJKOCTSAX M razax KOHTPOJIb;

41. | DnexTpuyeckas LEMb. [IpakTnueckas
JlaGopaTtopHnas pabota pabora;
"COopka u mpoBepka padoThI
ANEKTPUYECKON e
MOCTOSIHHOTO TOKa"

42. | Cuna Toka. JlaboparopHas IIpakTrueckas
pabora "U3mepenue u pabora;
peryiaupoBaHue CUIbl TOKa"

43. | DekTpuvecKoe HanpsHKEHUE. [IpakTnueckas
JlaGoparopHas paboTa pabora;
"N3mepenue u
perynupoBaHue
HanpspkeHus"

44. | ConpoTUBJICHHE [IpakTnueckas
npoBoIHUKA. JITabopaTopHas pabora;
pabota "UccnenoBanue
3aBUCHUMOCTH CHIIBI TOKA,

UAYIIETO Yepe3 pe3ucTop, oT
COTIPOTUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”
45. | 3akon Oma aJ1s yyacTka 1enu [TnceMeHHbI

KOHTpOJIb;




46.

VY nenpHO€E CONPOTUBIICHUE
BemecTBa. JlaboparopHas
pabora "3aBUCUMOCTH
AIIEKTPUUYECKOTO
COIIPOTHUBIIEHUS IPOBOJHUKA
OT €ro0 JUIMHBI, TUIOIAAN
MOTIEPEYHOT0 CEYCHHS U
Marepuaia"

IIpaxTueckas
pabora;

47.

Peocrar. JIaGoparopHas
pabora "PerynupoBanue
CHJIBI TOKa peocTaToM"

[IpakTrueckas
pabora;

48.

ITocnenoBaTenbHOE
COEIMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnas pabota
"ITpoBepka mpasuiia
CIIOKEHMSI HAIIPSHKEHUN TTPpU
MocJeI0BaTeIbHOM
COCTMHEHUH JIBYX
pe3ucropon"

[IpakTnueckas
pabora;

49.

[TapannensHoe coeTMHEHUE
MIPOBOJTHUKOB. JIaGopaTropHas
pabora "IIpoBepka npaBuia
AJid CUJIBI TOKa IIpH
napajuieIbHOM COeTMHEHUN
pe3ucropon"

IIpakTrueckas
pabora;

50.

CMelIaHHbple COEIUHEHUS
MIPOBOJTHUKOB

IInceMeHHbIi
KOHTPOJIb;

51.

Pabora 1 momHOCTH
AIIEKTPUIECKOTO TOKA. 3aKOH
Hxoyna—Jlenna

YcTHBI onpoc;

52.

Pacuér paboThl 1 MOIIIHOCTH
Toka. JlJabopaTOpHBIE OIBITHI:
"OnpeneneHue padoThI
JIEKTPUUYECKOTO TOKA,
UYILIEro yepe3 pe3ucrop” u
"OnpeneneHne MOITHOCTH
AIIEKTPUIECKOTO TOKA,
BBIJIETIsIEMO Ha pe3uctope”

[IpakTnueckas
pabora;




53.

DNEeKTpOIpPOBOAKA U
HNOTPEOUTENH FITEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMblkanue. JlaboparopHast
pabora "Onpenenenne KITJ]
HarpeBareis. MccnenoBanue
3aBHCUMOCTH CHJIBI TOKA,
UAYILETo Yepe3 JaMIouKy, OT
HanpspKeHUs Ha Hen'"

IIpaxTueckas
pabora;

54.

Pemenune 3amad mo Temam
"Cuna ToKa, HanpsHKEHUe,
CONPOTHUBIICHHE, 3aKOH OMma
JUISl y4acTKa LIETH, YAJIbHOE
CONIPOTHUBIICHHUE, COCTUHEHUS
MPOBOJHUKOB"

IIuceMeHHbBINH
KOHTPOJIb;

55.

Pemenue 3amay mo remMaM
"3akon OMa aj1s1 yyacTka
1enu, paboTa U MOIIHOCTh
TOKa, 3akoH Jlxoyns-Jlenua"

IInceMeHHbIit
KOHTPOJIb;

56.

Ob6o06maromuit ypok 1o Teme
"OnekTpuueckue siBaeHus"

YcTHBIM onpoc;

57.

KoHnTtposbHas padoTa mo
TeMme "DNEKTpUUECKre
sABIeHUS"

KonTponbnas
pabora;

38.

MarnautHoe none. OnbIT
Opcrena. JlaboparopHas
pabora "HccnenoBanue
JEUCTBUS DJIEKTPUUYECKOTO
TOKa Ha MarHUTHYIO CTPEJIKY

"

IIpakTrueckas
pabora;

59.

MaruutHOE nose
IIEKTPUYECKOTO TOKA.
ONEeKTpOMarHur.
JlaGoparophas paboTa
"OneIThI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTb CHJIbI
B3aUMOJICHCTBUS KAaTyLIKH C
TOKOM M MarHuTa OT CHJIbI
TOKa U HaNpaBJICHUS TOKA B
Karymke"

[IpakTnueckas
pabora;




60.

ITocTosTHHBIE MarHUTEI.
JlaGopaTopHbie pabOThI
"UccnenoBaHue MarHUTHOTO
B3aUMOJICUCTBUA
MMOCTOSSHHBIX MarHUTOB" U
"N3yyeHne MarHuTHOTO OIS
MOCTOSTHHBIX MarHUTOB MPU
nX 00ObEINHEHUN U

IIpaxTueckas
pabora;
TectupoBanue;

pazneneHun"

61. | Maraurnoe 1osue 3eMid 1 YeTHbIl onpoc;
€ro POoJIb JUTSI )KU3HU Ha
3emuiie

62. | JleiicTBHE MarHUTHOTO TIOJIS [IpakTnueckas
Ha IIPOBOJTHUK C TOKOM pabora;

63. | DnexTpoaBUTATETh [IpakTuueckas
MOCTOSTHHOTO TOKaA. pabora;
JlaGopaTtopHnas pabota
"KoHcTpyHnpoBaHue u
u3yueHue padoThl
aneKTpoBurarens"

64. | KI1[] anekTpoaBuraTes Camoonenka ¢

HCIOJIb30BaHUEM
«OLEeHOYHOTO
JUCTaY;

65. | KonTponbHas paboTa 1o KoHnTponbHas
teMe "MarauuTHele siBieHus" pabora;

66. | [ToBTOpeHue 1 0000IICHKE TectupoBanue;
coJiepKaHus Kypca puzmuku 8
kiacca. Temsl "CtpoeHue u
CBOMCTBA BEIIECTBA.

Tenmnosele siBiIeHUA"
67. | [ToBTOpeHME U 0000IIECHUE TectupoBanue;

coJiepkaHus Kypca pusmuku 8
kiacca. TeMbl
"DneKTpuuecKue u
MAarHuTHBIC SBJICHUS"




68. | IToroBast KOHTPOJIbHAS
pabota 1o Kypcy ¢puzuku 8
kiacca. Temsl "Ctpoenue u
CBOICTBA BEILIECTBA.

TenoBble SIBICHUS.

DneKTpUYecKue u
MarduTHbIe SBiIcHUS"

KonTponbHas
pabora;

3auer;
IIpaxTueckas
pabora;

OBIIEE KOJMYECTBO
YACOB I10 ITPOTPAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
®dwusuka 8 kinacc/[lepoimkun A.B., OO0 «/IPODA»; AO «M3natenbcrBo [IpocBemienuey;

Beenure cBoil BapuaHr:

METOJAUYECKUE MATEPHUAJIBI AJIS1 YYUTEJISA
[Ipumepnas pabovas mporpaMma OCHOBHOT'O OOIIIET0 0Opa30BaHuUs

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH HUHTEPHET
POII

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIIECCA

YYEBHOE OBOPYJIOBAHHUE

CrpaBouHBIEC TaOJIUIIBI

OBOPYJIOBAHME J1JIs1 MPOBEAEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JNTEMOHCTPALIUN
nabopaTopHOe 000pYyI0BAHUE ISl TIPOBEICHUS OTBITOB



