MHWHHUCTEPCTBO ITPOCBEIIEHNUA POCCUMCKOMN ®EJIEPAIINA

MunuctepcTBO 00pa3oBaHus U HAyKU AJTaiCKOro Kpas

PACCMOTPEHO

MO yuuteneit MareMaTuku, (pU3HUKH,

HHPOPMATHKA

PykoBogurens MO
JIprmoukrHa A.A.
IIpotokon Nel

ot "12" aBrycra 2022 r.

MBOY "Hosotbipsimikuackas COI"

COI'JTACOBAHO
3aMmecTuTens aupexropa no YBP

Knumuesa H.B.
ITpoTokon Nel

ot "24" asrycra 2022 r.

PABOYASA ITPOI'PAMMA

(1D 1649802)

y4eOHOro npenMeTa

«Pusuka»

YTBEPX/JIEHO
Hupextop MBOY
cour"

T'opsiea JI.B.
IIpuka3 Ne9l-p

ot "24" aBrycra 2022 r.

MBOY
"HOBOT e
bIPBILLIK oy
MHCKA 2o

A CoL"

Juis 8 Kjlacca OCHOBHOTO O0IIero 00pazoBaHus

Ha 2022/2023 y4eOHblii roa

CocraBurenb: JIokTeB Anekceit AHATOILEBUY

YUYUTCIIb MATCMATHUKU U (bH3HKH

HosortsipbiukunHo, 2022



IHOACHUTEJIBHAS 3AIIMCKA

CopepxaHue MporpaMMbl HaIlpaBJIeHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHOI IPaMOTHOCTHU
yyaluxcs ¥ OpraHu3auio u3ydeHus GU3NKu Ha JesSTEIIbHOCTHONW OCHOBE. B Hell yuuThIBaroTCs
BO3MOKHOCTH TipeaMeTa B peanm3anuu TpedoBanuit. O®I'OC OOO K 1utaHUpyEeMbIM
JUYHOCTHBIM W METANpPeIMETHBIM pe3ylbTaTaM OOyUYeHUSs, a TaKKe MEKIIPEIMETHBIC CBSI3U
€CTECTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMS.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O TIPEIMETA «®U3UKA»

Kypc ¢usuku — cucremoobpa3yromuil A1 €CTeCTBEHHOHAYYHBIX Y4Y€OHBIX HPEIMETOB,
MIOCKOJIbKY (PU3MUECKUE 3aKOHBI JISKAaT B OCHOBE IPOIIECCOB U SIBICHHM, N3Y4aeMbIX XHMHUEH,
Ouosiorueit, actponomueil u ¢usznveckoil reorpadueir. duznka — 3TO MpeaMET, KOTOPHIA He
TOJIBKO BHOCUT OCHOBHOM BKJaJ B €CTECTBEHHOHAyUHYIO KapTUHY MHUPa, HO U NPENOCTaBISAET
HauOosiee sicHble 00pa3lbl IPUMEHEHHUs HayyHOro METOJ/ia MO3HaHUs, T.. CII0co0a MoJIyuyeHHs
JIOCTOBEPHBIX 3HaHW 0 Mupe. HakoHen, ¢u3uka — 3TO MpenMeT, KOTOPbIH Hapsay C APYyTUMH
€CTeCTBCHHOHAYYHBIMH TIpEJMETaMH JIOJDKEH JaTh IIKOJBHUKAM MpEeACTaBJICHHE 00
YBJIEKATEJIbHOCTH HAyYHOI'O MCCIEAOBAaHUSA U PALOCTH CAMOCTOSTEIBHOIO OTKPBITHS HOBOTO
3HAHUS.

OnHa M3 rIaBHBIX 337a4 (u3nueckoro oOpa3oBaHUs B CTPYKType oOmiero oOpa3oBaHUS
COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHOM IPaMOTHOCTU U MHTEpeca K HayKe Y OCHOBHOM
Macchl 00yJaromuXxcs, KOTOphIe B TaTbHEHIIEM OyAyT 3aHTHI B CAMBIX Pa3HO 00pa3HBIX cdepax
nestenbHOCTH. HO He MeHee BayKHOM 3a7aueil SBJISETCS BBIBICHUE U MOJATMOTOBKA TAJAHTIIMBBIX
MOJIOJBIX JIIOZeH Ui TPOJNOJDKEHUs oOpa3oBaHMs U JajbHeWHed mnpodeccnoHaIbHON
NeSITEIbHOCTH B obnactu €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUM M CO3AaHMM HOBBIX TexHOJOrui. COriacHO MNPUHATOMY B MEXIYHAPOJIHOM
cooO1iecTBe OIpeaeseHuto, EctecTBeHHOHayyHast TPaMOTHOCTh — 3TO CIIOCOOHOCTH YelloBeKa
3aHUMAaTh aKTHBHYIO I'PaX-JaHCKYIO MO3UIMIO MO OOIIECTBEHHO 3HAUYMMBIM BOIIPOCAM, CBSI3aH
HbIM C €CTECTBEHHBIMU HayKaMH, U €ro F'OTOBHOCTb MHTEPECOBATbCSI €CTECTBEHHOHAYYHBIMU
unessmu.  HaydHOrpaMOTHBIM 4YellOBEK CTPEMMTCS Y4acTBOBATh B apryMEHTHPOBAHHOM
00CyXJIeHUH TPOOJIeM, OTHOCSIIUXCSA K €CTECTBEHHBIM HayKaM U TEXHOJIOTUSM, YTO TpeOyeT oT
HETOo CJIEAYIOINX KOMIIETEHTHOCTEN:

— HAY4YHO OOBICHSTH SIBJICHUAA,
— OIICHUBATh U MIOHUMATh OCOOEHHOCTH HAaY4YHOI'O UCCIICAOBAaHUs,

—  HMHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHbIE I0KA3aTEIILCTBA I MOJTYYEHUS
BEIBOJIOB.

Wzyuenne ¢u3Mku CcHocoOHO BHECTH pelIalomMid BKIaJ B (HOpMUpOBaHHE
€CTECTBEHHOHAYyYHOW IPaMOTHOCTH O0yYarOIINXCS.

HEJIA U3YUYEHUSA YYEBHOI'O ITPEJIMETA «®PU3UKA»

Henu wusydeHus ¢U3UKM Ha YpOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS ONpe/AeeHbl B
Konnenuun npenogaBanus yueOHoro npeamera «Pu3uka» B 00pa30BaTeNbHBIX OPraHU3aIMIX
Poccuiickoit @enepannu, peaqu3yomux OCHOBHbIE 00111€00pa30BaTeIbHbIE TPOTPaMMBI,



yTBepKACHHON peweHneM Kosnernn MunucreperBa npocsemenus Poccuiickoit denepanumy,
npotokoi ot 3 nexadps 2019 r. Ne [TK4BH.

Henu n3yyenus Gpus3nuku:

— TpHOOpEeTEeHUE HHTEPECA U CTPEMIICHUS O0yUYaAIONIUXCS K HAYIHOMY
W3YYCHHIO TIPUPOJIBI, PA3BUTHE X MHTEIUICKTYATbHBIX H TBOPUECKUX
CIIOCOOHOCTEH;

— Ppa3BUTHE MPEICTABICHUI O HAYYHOM METO/Ie TIO3HAHUS U (HOPMUPOBAHHE
HCCIIEIOBATENbCKOI0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSIM;

— (dopMUpoBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yabTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

— (dopMupoBaHHEe MPEICTABICHUN O POIU (PU3UKU AJIS Pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHUH;

— pa3BUTHE MPEJCTABICHUI 0 BO3MOXKHBIX cdepax Oyayiiei mpodeccnoHanbHOM
NesITeIbHOCTH, CBA3aHHOMN C (PU3UKOMH, MOATOTOBKA K JaibHeeMy 00y4eHHIO B 3TOM
HaIpaBIICHUU.

JocTikeHne STUX 1eJled Ha YpPOBHE OCHOBHOTO oOmero ob6pa3oBaHus
o0ecrieYnBaeTCs peIIeHUEM CISTYIOIUX 3a/1a4:

— TpUOOpeTeHHEe 3HAHHUI O TUCKPETHOM CTPOCHUH BEUIECTBA, O ME
XaHUYECKUX, TEIVIOBBIX, 3JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— HIpHOOpeTeHNEe YMEHUH OMUCHIBaTh U O0BACHATh GU3NUYECKUE SIBJICHMUS C
HCIIOJIb30BaHUEM TIOJYyYEHHBIX 3HAHUM;

— OCBOEHHUE METOJIOB PEIICHUs TPOCTEHIINX PaCUETHBIX 3a/1a4 C UCIOJIb30BaHUEM
(bu3nyecKrux Mojelel, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 3a7ay;

— pa3BUTHE YMEHUI HaOII0AaTh NPUPOAHBIE SIBICHUS U BBINOIHITH ONBITHI,
nmabopaTopHbIe pabOThl U HKCIIEPUMEHTAIbHbIE UCCIIEIOBAHNS C UCIIOJIb30BAaHUEM
U3MEPUTENbHBIX PUOOPOB;

— OCBOEHHUE MTPUEMOB padOThI ¢ HH(MOpMaIuel GU3NIECKOro COAEp KaHus, BKITIOUast
MH(OPMAIIHIO O COBPEMEHHBIX TOCTIKEHUSIX (DU3UKHU; aHAIIN3 U KPUTHUECKOE OLIEHUBAHUE
nH(popMaLnu;

— 3HAKOMCTBO €O cepaMu Npo(ecCHOHATBHOM NesTeIbHOCTH, CBI3aHHBIMU C
(bU3HUKON, 1 COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha IOCTHKEHUSIX
¢bu3nveckoil HayKH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYHEGHOM IIVTAHE

B cootBerctBrn ¢ ®T'OC OO0 ¢usuka sBisieTcs 00s13aTeIBHBIM MPEIMETOM Ha YPOBHE
OCHOBHOT0 0011ero oopazoBanus. /laHHast mporpaMma npeaycMaTpyuBaeT u3ydyeHue Qu3nKu
Ha 0a30BOM ypoBHe B 8 kitacce B 00beMe 68 wacoB mo 2 yaca B HEIEIIO.



COJAEP)KAHUE YYEBHOI'O IIPEAMETA

Pa3pgen 1. TenvioBbIe siBJIEeHUS

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUHM CTPOEHMs BemiecTBa. Macca u
pasMEpbl aTOMOB U MOJICKYJI. OHBITBI, MOATBCPIKAAIOIIMEC OCHOBHBIC ITOJIOKCHUA MOJICKYJISIPHO-
KHHETUYECKOW Teopuu. MoJenu TBEPAOTro, MXUAKOTO W Tra3000pa3HOr0 COCTOSHUM Belle
ctBa. Kpucramnmuaeckue u amopdHbie Tena. OObsICHEHHE CBOWCTB ra30B, KUIKOCTEH M TBEPIBIX
T€J Ha OCHOBE MOJIOXKEHUI MOJIEKYIIpHO-KUHETHYeCKol Teopuu. CMaunBaHue U KalWUISIpHbIE
sBiieHus1. TernoBoe pacuIupeHre 1 ckaTue.

Temneparypa. CBsA3b TeMIEpaTypbl CO CKOPOCTHIO TEMJIOBOTO JBUKCHUS YACTHII.

Buyrtpennsss sHeprus CrnocoObl W3MEHEHHS BHYTPEHHEH OJHEpPruu: TeIuionepenavya u
coBeplIeHue padoThl. Bupl Temonepeaaun: TEIONPOBOAHOCTh, KOHBEKIIHS, U3ITyYEHUE.

KoauuectBo Temnorel. YaenbHas TEINIOEMKOCTh BeEIeCcTBA. TemiooOMEH M TEIIOBOE

paBHOBECHE.
VYpaBHeHune TemoBoro OanaHca. I[lmaBieHue w OTBepICBaHUEC KPUCTALTUMYCCKHX BEIICCTB.
VYnenpHas Terota TutaBiieHus. IlapooOpasoBanme u koHaeHcamus. Mcmapenue (MC).
Kunenue. YnenpHas Terora mapooOpa3oBaHHA. 3aBHCHUMOCTH TEMIIEPATypbl KUIIEHUS OT
atMoc(epHOro JaBieHUsA. BIaXHOCTh BO3JAyXa. OHEprus TOIJIMBA. YJelbHas TEIUIoTa
CrOpaHwmsl.

[Tpunnuner  pabotel TeruoBbix apurareneid. KIIJ[ TeruoBoro nuratens. TersoBbie
aBUratend W 3amuTa okpyxaromied cpeasl (MC). 3akoH COXpaHEHHsS M IPEBpAICHHS
SHEPTuu B TEIUIOBBIX npoieccax (MC).

Hemoncmpayuu

1. HaGmonenue OpOYHOBCKOTO JBMIKEHUS

2. Habmonenune nuddysun

3. Ha0urotenie siBJICHHI CMaYUBaHUS U KAMJUIPHBIX SBJICHHMA
4. HabmroieHHe TETJIOBOTO PACITUPEHHS Tell

5. U3meneHue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpEeBaHUU HIIH
oxyaxaeHun 6. [IpaBuiia 3MepeHus: TeMIIepaTyphl

7. Buasl Teruonepenaun

8. OxnakJeHne mpu COBEPIICHUN pabOTHI

9. HarpeBanue npu coBepIlieHUH paOOThl BHEITHUMU CUIIAMU
10. CpaBHEHHE TEIUIOEMKOCTEH Pa3INIHBIX BEIIECCTB

11. HabGnrogenue KumneHus

12 .HaGnroieHue MOCTOSTHCTBA TEMIIEPATYPHI TIPH TIJIaBICHUH
13. Mojenu TEeIIOBBIX ABUTATEIIEH

Jlabopamopnwvie padbomot u onvimul

1. OnbITH 10 OOHAPYKEHUIO ACHCTBHSI CUIT MOJIEKYISIPHOTO TIPUTSHKEHUS

2. OnBITHI 110 BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIHM UJTH caxapa

3. OmBITHI 110 HAOJTIOICHHUIO TETIJIOBOTO PACITUPEHHUS Ta30B, KUJAKOCTEH U TBEPABIX TEJ

4. OmpenerneHre JaBICHUS BO3yXa B OalsIOHE IIIPUIIA

5. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHUS BO3/IyXa OT €ro 00beMa u
HarpeBaHMs WK OXJIKICHUS



6. [IpoBepka runoTe3sl IMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA YKHIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TemrepaTyphbl

7. Habmoienue u3MeHeHusl BHYTpEHHEW SHEpruy Tejla B pe3yJsibTaTe Terionepeaadn u
paboThl BHELTHUX CHUIT

8. UccnenoBanue siBiIEeHUS TEIUIOOOMEHA IPU CMELTMBAHUN XOJIOIHOW M TOpsiueii BOABI

9. Onpenenenue KOIMYECTBA TEIJIOTHI, TOJYYEHHOTO BOJOW MPH TEIIOOOMEHE ¢ HAarpeThIM
METAITNYECKUM LUIUHAPOM

10. Onpenenenue yaeapHON TEIIOEMKOCTH BEIIECTBA

11. UccnenoBanue mnpoiecca uCHapeHus

12. Onpenenenne OTHOCUTEIHHOM BIAXKHOCTH BO3yXa

13. Omnpenenenue yneabHOM TETUIOTH TUIABIICHUS JIbIa

Paznen 2. 3JICKTpI/I‘leCRHe U MAarHuTHbIC ABJICHUSA

aﬂeKTpI/ISaHI/Iﬂ TCII. I[Ba poaa SJICKTPUYCCKHUX 3apsaAa0B. B3aHMOﬂCﬁCTBH€ 3apPsPKCHHBIX TCIIL.
3aKkoH Ky.HOHa (3aBI/ICI/IMOCTB CHJIBI B3aMMOICHCTBUS 3apsKCHHBIX TCJI OT BCJIWYHMHBI 3apsa/10B U
pacCToOAHUA MCIKIY TeJ'IaMI/I).

Onekrpuueckoe mnosie. Hanpspk€HHOCTH aniekTpudeckoro mnois. IlpuHnun cynepnosunuu
ANEKTPUYECKUX T0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsiioB. DJIeMeHTapHbIN dJeKTpuueckuid 3apsa. CTpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

ONEeKTpUYEeCKU TOK. YCIOBUSA CYIIECTBOBAaHUS 3JIEKTPUUECKOro Toka. Vcrounuku
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMUMHUYECKOE, MAarHUTHOE).
ONEKTPUUECKUN TOK B JKUAKOCTAX U rasax.

Onektpuueckas wnenb. Cuna Toka. JnekTpuyeckoe HampspbkeHue. ColpoTUBICHHE
IPOBOJHUKA. Y/IENbHOE CONPOTHBICHHE BemecTBa. 3akoH Oma i ydacTKa IIemu.
ITocenoBarensHOE M MapaJUIeIbHOE COSANHEHNE TPOBOIHNUKOB.

Pabota 1 MOIIHOCTB AneKTpUYecKoro Toka. 3akoH Jlxoyns— JleHna. Dnexkrpuueckue Henu u
NOTpeOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3ambikaHue.

IlocTossHHBIC Mar"HuTel. B3aumopaelcTBHE IIOCTOSHHBIX MAarHUTOB. MarnuTHoe IIoJe.
MarnuTtHoe mosie 3eMJIM ¥ €ro 3HaueHHe i Ku3HU Ha 3emse. OnbIT Dpcrena. MarHutHoe
MOJIE AIEKTPUUECKOTO TOKa. [[puMeHeHne 31eKTpOMAarHuTOB B TEXHUKE. [|eiCTBUE MATHUTHOTO
TIOJIsI Ha TIPOBOJAHUK C TOKOM.

DNEeKTpOABUTaTENb MOCTOSHHOIO TOKa. Vcronb3oBaHME 3JIEKTPOJBUTATENIE B TEXHUYECKUX
YCTPOWCTBAX U HA TPAHCIOPTE.

OnbiTel  Dapanes.  SBiaeHue  SJIEKTPOMArHUTHOM  MHAYKIWH. [IpaBuno  Jlenua.
Onektporereparop. CrocoObl TONYYEHHUS JJICKTPUYSCKON HHEPTrUud. OJIEKTPOCTAHIIMM Ha
BO300OHOBIISIEMBIX UICTOYHUKAX YHEPTHUU.

Hemoncmpayuu

1. DnekTpu3anus Tea
2. JlBa poja 3JEeKTPUYECKHX 3apsIOB U B3aMMOJICHCTBHE 3apsi
JKEHHBIX Ten 3. YCTpOoKCTBO U ACUCTBHE AIEKTPOCKOINA
4. DnekTpocTaTudecKas WHIYKIUS

5. 3aKOH  COXpaHEHMsI  JJEKTPUUECKHUX  3apsA]I0B



6. [TpoBoaHMKHN u TUDJIEKTPUKU
7. MopenupoBaHue CWIOBBIX JMHHUN 3JIEKTPUYECKOTO IO
8. HcTounuku MIOCTOSIHHOTO TOKa
9. HevictBus AIEKTPUYECKOTO TOKa
10. DNEeKTPUYECKHUM TOK B JKUIKOCTHA
11. ["a3oBbIit paspsn
12. N3mepenue CHJTBI TOKa aMIIepMETPOM
13. V3mepeHue AIIEKTPUIECKOT0 HAMPSIKCHHUSI BOJIHTMETPOM
14. Peocrar u MarasuH COIPOTUBIICHUN
15. BzaumopeiictBue MTOCTOSIHHBIX MarHuToB

16. MonenupoBaHue HEBO3MOXKHOCTH pa3JIeJICHUs IOJIOCOB
Marauta 17. MozenupoBaHMe MarHUTHBIX MOJIEH MOCTOSTHHBIX
MAarHuToB

18. OmbIT Dpcrena

19. MaruutHoe moJje TOKa. DJICKTPOMArHUT
20. JleiicTBME  MarHMTHOTO IOJII HAa  HPOBOAHMK C  TOKOM
21 DIEeKTPOABUTATEIb MMOCTOSIHHOTO TOKa
22. HccnenoBanue SIBJICHUS 3JIEKTPOMAarHUTHOM VHTYKITHH
23. O1BITH dapanes

24. 3aBUCUMOCTH HAMpaBICHHUS HHAYKIIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HUKHOBEHUS
25. DIeKTporeHepaTop MOCTOSHHOTO TOKa

Jlabopamopnuvie pabomol u onvimol

1.  OmnpiTel M0 HAOMIOAEHUIO 3JIEKTPU3ALMU Ted HHAYKIUEH W HpU CONPUKOCHOBEHUU
2 HccnenoBanue NENCTBUS DJJIEKTPUUECKOTO IIOJISL HA IPOBOJHUKUA M JUDJIEKTPUKU
3. Cbopka M mpoBepka pabOThl  3JEKTPUYECKOM 1LE€MU  IMOCTOSHHOIO  TOKa
4 N3mepenue " peEryJInpoBaHue CHJIBI TOKa
5 N3mepenue " peryJInpoBaHue HaIPSDKEHUS

6. MHccrnenoBanue 3aBHCHMOCTH CHJIBI TOKA, WAYIIETO Y€pe3 Pe3HCTOp, OT CONPOTUBICHUS
pesucropa u HaIpPsHKEHUs Ha pesucrope

7. OHLITBI, ACMOHCTPUPYIOIIUE 3aBUCUMOCTD J3JICKTPHYCCKOTO COIPOTHUBJICHUSA IMPOBOJHUKA
OT €ro JUIMHBI, IUIOLIAIN ITONEPEYHOr0 CEYEHUs U MaTepuaia

8. IlpoBepka mpaBuiIa CIIOKEHUS HAINPSDKEHWA TPU TIOCIIE0BATEIILHOM COCIMHEHUH IBYX
pesucropoB 9. IlpoBepka mnpaBuia A CWIBI TOKA TMPH HapaIeIbHOM COEIUHEHUU
PE3UCTOPOB

10. Ompenenenne pabOTBI  DIEKTPUUECKOTO  TOKA, HAYIIETO  4Yepe3  PE3HCTOp

11. Onmnpenenenne MOIIHOCTH JJIEKTPUYECKOTO TOKa, BBIICISIEMONM Ha  pPE3UCTOpPE

12. ViccnenoBaHue 3aBHCHMOCTH CHJIBI TOKa, MJIYIIETO 4epe3 JaMIIOuKy, OT HalpsDKEHUS Ha

HEU
13. Onpenenenne KIIA HarpeBaTes
14. Hccnenosanue MarHUTHOT'O B3aUMOJICHCTBHS MOCTOSTHHBIX MarHuTOB

15. I/IsyquHe MAarauTHOIO MOJIsA MOCTOAHHBIX MAarHuTOB ITPU UX O6’BGJII/IHGHI/II/I " pa3aciICHUN

16. UccnemoBaHue  JEHCTBUSL  DJEKTPUUECKOTO TOKA HA  MAarHUTHYIO  CTPENKY



17. OnbIThl, 1EMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM H

MarHuTa oT CHUJIBI TOKa u HarpaBJeHUs TOKa B KaTyIIKe
18.  W3yuyenwe  [eHCTBUS  MArHUTHOTO  TOJS  HAa  MPOBOJHUK C  TOKOM
19.  KoucrpyupoBanue u U3y4eHUe paboThI AIIEKTPOABUTATEIS
20. N3mepenne KITA 3JIEKTPOJIBUTATEILHOMN YCTaHOBKHU

21. OmnpITH O HCCICOOBAHUIO ABJICHUA SHCKTpOMaFHI/ITHOﬁ WHAYKIOIHUHU: UCCIIEJOBAHUE
W3MEHEHUI 3HAUCHUS U HalpaBJICHUSA HHAYKIIMOHHOT'O TOKa

IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

I/I3yLICHI/IC CI)I/ISI/IKI/I B 8 KJ1acce HaIpaBJICHO Ha JOCTHUKCHUC O6y‘~IaIOIJ_[I/IMI/IC$I
JIMYHOCTHBIX, MCETAIPCAMCTHBIX MW HNPCAMETHBIX PE3YJIIbTATOB OCBOCHUA
yLIC6H01"O npeamMceTa.

JIMYHOCTHBIE PE3YJIBTATbHI

Ilampuomuueckoe 6ocnumanue:

— IpOsBIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON
¢bu3nuecKkoil HayKH; — LEHHOCTHOE OTHOLIEHUE K IOCTUKEHUSAM POCCUHCKUX YUCHBIX

(hU3UKOB.

Fpaofcdancm)e u ()yxoeno-npaecmeeﬂnoe eocnumanue.:
— TOTOBHOCTb K AKTUBHOMY Y4YaCTHUIO B 06Cy>KI[€HI/II/I O6HIGCTBCHHO-3HaLH/IMI>IX u
OTUYCCKUX HpO6J’I€M, CBA3aHHLIX C MNPAKTUYCCKUM HNPHUMCHCHHUEM JIOCTI/I)KGHPII;'I (bHSI/IKI/I,

— OCO3HaHHC Ba’KHOCTU MOPAJIBHO-3THYCCKUX NPUHIUIIOB B ACATCIIBHOCTHU y‘IéHOFO.

Icmemuueckoe seocnumanue.:
— BOCIIpHUATHUC OCTCTUUCCKUX KadYC€CTB (I)H?»H“IGCKOIZ HAyKH: e TapMOHHUYHOT'O
MOCTPOCHUS, CTPOTOCTHU, TOUYHOCTH, JIAKOHUYIHOCTH.

Iennocmu HaAy4YHOo20 NO3HAHUA:
— O0CO3HaHUE LEHHOCTU (PU3MUECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTAa IO3HaHUs
MHpa, OCHOBBI pa3BUTHA TEXHOJOTWH, BAXKHEMIIEW COCTABIISIONIEH KYJIbTYpBHI;
—  pa3BUTHE Hay4yHOW JIOOO3HATEIIBHOCTH, HWHTEpPEca K HCCIIEA0BATENbCKOM

JACATCIIBHOCTH.

Dopmuposanue  Kyabmypol — 300p06bA U IMOUUOHAIbHO20  0O1A2ONOJIYUUA:
— OCO3HaHME LIEHHOCTU 0e30macHOro oOpas3a XKM3HU B COBPEMEHHOM TE€XHOJOTMYECKOM
MHUpE, BaKHOCTH TpaBUI OE30MACHOTO TOBEACHUS HA TPAHCIOPTE, Ha JOporax, C
JNEKTPUYECKUM W TEIUIOBBIM  O0OpyIOBaHMEM B JOMAIIHUX  YCJIOBHUSX;
—  chOpMHPOBAHHOCTh HaBbIKa pe(IIEKCHU, TMPHU3HAHHWE CBOETO TMpaBa Ha OIUOKY W

TaKOTI'0 JK€ IIpaBa y Ipyroro 4ejaoBeKa.



Tpyooeoe eocnumanue:
— AaKTHBHOE ydYacTHE B PEUICHWU NPAKTUYECKUX 3a1ad (B pamMKax CEMbH, IIKOJBI,
ropoja, Kpasi) TEXHOJOTMYECKOH W COLMAIbHOM HANpaBIEHHOCTH, TPEOYIOIUX B TOM
yucie U (PU3NYECKUX 3HAHWI;— HHTEpeC K MPaKTUYECKOMY H3Y4YEeHUIO Mpodeccui,

CBSI3aHHBIX C (PU3UKOM.

Jkonozuueckoe eéocnumanue:
— OpHUEHTalHUs HAa NpUMEHEHHE (PU3NYECKUX 3HAHWH JUIS peIieHus 3aaad B 001acTu
OKpyXKalolel cpeapl, IUIAHUPOBAHHUS TIOCTYIKOB M OLEHKH HUX BO3MOXKHBIX
MOCTIEICTBUM JUIS  OKpPYXKAlOIIeW Cpelpl;— OCO3HaHHWE TJI00AIBHOTO XapakTepa

9KOJIOTMUYECKUX MPOOJIEM U MyTeH UX pelIeHHUs.

Aodanmayua o00yuaruwiecoca K UIMEHAIOWUMCA YCA08UAM COUUANLHOU U NPUPOOHOIL
cpeowl:

— TOTPeOHOCTh BO B3aMMOJAEHUCTBUM IPHU BBINOJIHEHUH MCCIECIOBAHUN U MPOEKTOB
¢u3nyeckoil  HaNpaBIEHHOCTH, OTKPBITOCTh ONBITY W 3HAHUAM  JPYTUX;
— IMOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTHUECKYIO NeSTEIbHOCTh;
— ToTpeOHOCTh B (POPMHpPOBAHUM HOBBIX 3HAHUM, B TOM uucie (POPMYIUPOBATH

WJICH, TIOHSTHS,

TUIOTE3bI o (buznuecKkux 00BeKTax n SIBJICHUSAX;
—  OCO3HaHHE JCPUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 00JacTh
¢bu3uKy;

— IUIAaHUPOBAHUE CBOETO DPAa3BUTHS B MPUOOPETEHUM HOBBIX (PU3WYECKUX 3HAHUM;
—  CTpeMJICHHE aHaTU3UPOBATh M BBIABIATH B3aUMOCBSI3U MPHUPOABI, OOIIECTBA U
SKOHOMHMKH, B TOM  4YHClI€ C  HUCHONb30BaHWEM  (UINYECKUX  3HAHUU;
— OILICHKA CBOUX JICUCTBUI C YUETOM BIIMSHUS HA OKPYKAIOILYIO CPEY, BO3MOKHBIX

TJIO0ATBHBIX TTOCIEACTBHIA.

METAINIPEJIMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIE T03HABATEIIbHBIEC ICUCTBUS

ba3zoeuvie nozuueckue oelicmeus:

— BBISBJIATH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SIBICHUN );

— YCTaHaBIIMBATh CYIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUU, OCHOBAHHUS ISl 0000IIEeHUS U
CPaBHEHHUS; — BBISABISATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pacCMaTpUBaeMbIX (paKTax,
TAHHBIX U HAOMIOJIEHUSAX,  OTHOCAIIMXCA K (PU3MUECKHUM SIBICHUSM;

— BBISIBJISATH TPUYMHHO-CJICICTBEHHBIC CBSI3U MPU U3YUYCHUH (PU3HUCCKUX SIBJICHUN 1

mponeccoB, ACJIaTh BBIBOJLI C UCITOJIB30BAHUCM ACAYKTUBHBIX U HHAYKTUBHBIX



YMO3aKIIOYCHNH, BBIJIBUTATh THITOTE3BI O B3aUMOCBSI3SIX (PHU3UYECKUX BEITHUHH;
— CaMOCTOSTEIBHO BBIOUPATH CIIOCO0 penieHus yueOHoM Ppu3nyeckoi 3a1auu (CpaBHECHUE
HECKOJIbKUX BAapHAHTOB PEIICHUS, BEIOOp HAHOOJIee MOIXOASIIETO ¢ YYETOM CAMOCTOSITEIIBHO

BBIJICJICHHBIX KPUTEPUEB).

Bba3zoevie ucciieooeamenbcKue oeiicmeus:
— UCIIOJIb30BaTh  BOMPOCHI KaK  HMCCJIEIOBATEIbCKUI HHCTPYMEHT IO3HAHMS;
— MIPOBOJIUTh TI0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOXKHBIHN
buznvecKkuit
SKCIEPUMEHT, He0O0IbIII0E HCCIICAOBAHUE (bu3HIeCcKoro SIBJICHUS,
— OIIEHHBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIIHIO, TTOJYICHHYIO B XOJI€
HCCIEI0BaHUS HIIN JKCIICPUMEHTA;
— camMocTosTeNbHO  (popmynHupoBaTh 0000IIEHUST ¥ BBIBOJABI IO pe3yibTaTaM
MPOBEACHHOTO HaOJIIOIeHNS, OIIBITA, HCCIIENOBAHUA;
— TPOTHO3UPOBATh BO3MOXKHOE JlajlbHEHIIIee pa3BUTHE (DU3UUCCKUX MPOIIECCOB, a TAKKE

BbBIABUI'aTb IIPCAIIOJIOKCHU S 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Paboma c ungopmavuei:
— IPUMEHATh PA3JIMYHBIE METObl, MHCTPYMEHTbl M 3alpoChl IpPU IOUCKE U OTOOpE
uHbOpMallMM MM J@HHBIX C Y4ETOM IHpEeAJIOKEHHOM YydyeOHOH (U3MUecKoil 3anauu;
— aHaNU3MPOBaTh, CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALMIO PABITUYHBIX
BUJIOB u dbopm MIPEJICTaBIICHUS;
—  €aMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (hopMy mpeicTaBieHUs UHGOPMALUU U
WUIIOCTPUPOBATh pELIaeMble 3aJladd  HECJOKHBIMM CXE€MaMH, JAMarpaMMaMi, WHOMU

rpaduKoi U X KOMOMHALIUSMH.

YHuBepcanbHble KOMMYHUKATUBHBIC ICHCTBUSA
Obwenue:

— B X0/i¢ 00CYXJIeHHs yueOHOTO MaTepHuaa, pe3yabTaToB JabopaTOPHBIX padOT U MPOEKTOB
3aJlaBaTh BOMPOCHI M0 CYIIECTBY OOCYXJIaeMOil TeMbl U BBICKA3bIBaTh HJEU, HAIlEIIEHHbIE Ha
pellieHre 3a7a4u U Mo iepKaHne OJ1arokenareIbHOCTH OOIICHHUS,

—  COIOCTaBJISAITh CBOM CYXKJIEHHSA C CYXKIEHUSMU JpPYIMX YYacTHUKOB JuMajora,
OoOHapyKUBaTh pPa3U4Me MU CXOJCTBO IO3UIMI; BBIpa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax; MyOJMYHO MPEACTABIATH PEe3yIbTaThl BBHIIOJIHEHHOTO
(bU3MYECKOTO OMbITA (IKCIEPUMEHTA, UCCIIEI0BAaHUS, IIPOEKTA).

Coemecmnasn oesamenbHOCMb (COMPYOHUUECHBO):

— TMOHHMMATh M MCIIOJIB30BaTh MPEUMYIECTBAa KOMAHIHON U MHAWBUIYAIbHOW paboOTHl IpU
pelIeHnr KOHKPETHON (hu3nuecKoil mpoOaemsl;

— TOPUHUMATh LIeJId COBMECTHOM JeATEIbHOCTH, OPTaHU30BbIBAThH JEHCTBHUS 1O €¢
JOCTUKEHHIO: paclpeAesisiTh PO, 00CYXAaTh MPOLIECCHl U Pe3yIbTaThl COBMECTHOM



paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOCH;

—  BBIIIOJIHATB CBOIO 4aCTb pa6OTBI, JA0CTHUI'asl KAUCCTBCHHOT'O pE3yJibTaTa I10 CBOCMY
HaIpaBJICHHUIO U KOOPAUHHPYSI CBOU HeﬁCTBHH C ApYTHUMHU YWICHaAMHU KOMaHIbI;

— OHOCHHUBATh Ka4YCCTBO CBOCTO BKJIaJda B 06H.[HI>1 IMPOAYKT IIO KPUTCPUAM,
CaMOCTOATCIIbHO C(bOpMy.]'II/IpOBaHHBIM Y4aCTHUKaMU B3aHMOﬂeﬁCTBHH.

YHUBEpCaIbHBIE PEryJIATUBHBIC JCHCTBUSA

Camoopzauuzauuﬂ:

— BBIBJIATH NPOOJIEMbI B KU3HEHHBIX M yYEOHBIX CHUTYAIHMIX, TPEOYIOUIMX JUIs PELICHUs
(bu3NIeCKUX 3HAHUH;

— OPHUEHTHUPOBATHCS B PA3JIMUHBIX MOJX0/aX MPUHATUS PELICHUH (MHIMBUAYAIBHOE,
MIPUHATHUE PELLICHUS B IPYIIE, IPUHATHE PELLIEHUI IpyNoi);

—  CaMOCTOSITEIBHO COCTaBIISITh AJITOPUTM pEIICHHUS (PU3NYSCKOW 3aJa4dl WM IUTaHA
WCCTIEAOBAHUSI C YYCTOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEIJIaracMble BApHUAHThI PEIICHUN;

— JIeNnath BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
Camorxonmpons (peghrexcus):
— JIaBaTh aJICKBaTHYIO OIICHKY CUTYAIlUHU ¥ MMPEJIaraTh IUIaH e¢ N3MECHEHUS;

—  OOBACHATH NPUYMHBI JOCTHKEHUS (HETOCTUXKEHUS) PE3yJIbTaTOB IEATEIbHOCTH,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIIE B XOJ| BBINOJHEHUS (DPU3NUECKOTO
UCCJIEIOBaHMs WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIHCTB, U3MEHUBLINXCSA CUTYallUH,
YCTaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYJHOCTEH;

— OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIIOBHSIM.
IMoyuonanbHblii UHMELTIEKM:

— CTaBUTh ce0sl Ha MECTO JIpYroro 4esioBeKa B XOZ€ CIopa MM JAMCKYCCHM Ha
Hay4HYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY APYTOro.

Ilpunamue cedn u opycux:

— TpuU3HaBaTh CBOC MPaBO Ha OMIMOKY NpH pemeHUH (U3MYECKUX 3ajJad WId B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ IIPaBO APYroro.

HNPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHble pe3ynabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaTb C(hOPMHPOBAHHOCTH Y
oOyJaroluxcsi yMeHHi:

— HCIIOJIb30BATh IMOHATHUA: MacCa U pa3MCpbl MOJICKYJI, TCIUIOBOC IBHWXXCHUC ATOMOB U



MOJIEKYJI, arperaTHble COCTOSIHUA BELIECTBA, KPUCTAIUIMUECKUE U aMOP(HBIE Tella, HACHIICHHBIH
U HEHACBI-LICHHBIM Iap, BIAXHOCTb BO3JyXa; TEeMIIEpaTypa, BHYTPEHHssSI JSHEPIHUsl, TEIUIOBOU
JIBUTATENb; JJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsl, JJIEKTPUYECKOE I10JIe, IIPOBOJHUKH U
JUDJIEKTPUKHU, TIOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

— pa3nuyath sBJICHUS (TEIUIOBOE paclIMpeHue/cxarue, Terionepeaaya, TeioBoe paBHOBECHE,
CMaurBaHUe, KAWULSIPHBIEC SIBICHUSA, UCIIApEHHE, KOHJCHCAlMs, MJIaBJICHHE, KPUCTAILTU3alus
(oTBepaeBaHuE), KHUIIEHHE, TeIUionepeaaya (TEIUIONPOBOAHOCTb, KOHBEKLMS, H3JIyUYCHHE);
AJIEKTpHU3aLMs TeJl, B3aUMOJCUCTBUE 3apsA/IOB, ACHCTBUS DJICKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JEHCTBHE MArHUTHOTO TMOJIsi Ha MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAs MHAYKIHS) [0 ONU-CAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PUZNYECKOE SBIICHUE;

— PpacHo3HaBaTh NPOSBIECHUE M3YYCHHBIX (U3NYECKUX SBJICHUH B OKpY’XKarollleM MHUpE, B
TOM 4ucie (U3NYECKUE SIBICHUS B HPUPOJE: IOBEPXHOCTHOE HATSIKEHHWE M KalWUISIpHbIE
ABJICHUsS B INPHUPOJE, KPUCTAUIBI B Ipupoje, usiaydeHue CoslHLa, 3amep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHHWE pOCHI, TyMaHa, HHEs, CHEra; JJCKTPUYECKUE SBICHHUS B
aTMocdepe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB; MAarHUTHOE IoJjie 3eMiH, Jpei¢ MO0 COoB,
pOJIb MAarHUTHOTO TOJSA VA JKU3HM Ha 3emile, NOJIIPHOE CHU-SHHME; IPU 3TOM IEPEBOJUTH
IIPAKTUYECKYIO 3a1aqy B yueOHy1o, BBIJICTIATH CYLIECTBCHHBIE
CBOWCTBa/TIpU3HAKN (PU3UUECKUX SIBIICHHIA;

— ONHCHIBATh W3YYCHHBIE CBOWCTBA TeN M (DU3MUYECKHE SBICHHS, WCIOIB3Yysd (DU3HUECKHe
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO TEIUIOTHI, Y/AEIbHas TEINIOEMKOCTh
BEIIECTBA, YJENbHAas TEIJIOTa IUIABJIECHUS, yJENbHAas TEIUIoTa IapooOpa3oBaHHUs, YyICNIbHAs
TEIUIOTa CrOpaHMs TOIUIMBA, KO3(PPULIMEHT TMONEe3HOro JeMCTBUS TEIJIOBOM MAIIWHBI,
OTHOCHUTEJIbHAs BJIAXKHOCTb BO3[yXa, DJJIEKTPUYECKUM 3apsl, CUJIA TOKA, DJJIEKTPUYECKOE
HaMpsDKEHHUE, CONPOTUBJICHUE IPOBOAHUKA, YAEIbHOE CONPOTHUBICHHE BEIECTBA, padoTa U
MOIITHOCTh JIEKTPUUYECKOIO TOKA); IPU ONMCAHUHM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICT
UCMOJIb3yEeMbIX BEIMYUH, 0003HAYCHUS U €AMHUIBI (PU3UYECKUX BEIUYHH, HAXOJUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTMMH BEJIWYMHAMM, CTPOUTH Ipaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUYMH;

— XapakTepu3oBaThb CBOMCTBA Tell, (PM3NYECKHE SIBICHUS U MPOLECCHI, HCIOJb3YsI OCHOBHBIE
I0JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BELECTBA, IPUHILIUI CYNEPIO3ULINN
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Oma Juis ydJacTka Lemw,
3akoH Jxoyns -JleHna, 3aKOH cOXpaHEHUs! SHEPTUH; MIPH ITOM J1aBaTh CJIOBECHYIO (POPMYIHUPOB
Ky 3aKOHa M 3aIIMCbIBATh €ro MaTCMAaTHYCCKOC BBIPAKCHUC,

— OOBACHATH (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJI, B TOM YMCJIE U B KOHTEKCTE CUTYyallui
MIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh MPUYNHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
00Bsic-HeHHe U3 | - 2 JOrM4ecKux 1IaroB ¢ onopoi Ha 1 - 2 U3yuyeHHbIX CBOMCTBA (PU3HUECKUX
SABIICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pelarbh pacueTHble 3a1aud B 2 - 3
JeWCTBUS, UCTIONB3Ys 3aKOHBI U (OPMYIIBI, CBS3bIBAIOIINE (PM3UUECKUE BETUUYHUHBI: HA OCHOBE
aHalM3a yCIIOBUA 3aa4d 3alMCBIBATh KPATKOE YCJIOBHUE, BBIABIIATH HEAOCTATOK JAHHBIX IUIS
peleHust 3aauu, BEIOUpaTh 3aKOHBI U (hOpMYJIbl, HEOOXOIUMBIE ISl €€ PELIeHHUs, IPOBOAUTH
pacueThl W CpaBHHMBATH IOJyYEHHOE 3HAYCHHE (PU3MUECKOW BEJIWYMHBI C W3BECTHBIMHU



JaHHBIMHU

— pacCllo3HaBaTb HpO6J’ICMI:I, KOTOPBIE MOXHO PCHIUMTH IIPpHU IIOMOINH (1)I/ISI/I‘ICCKI/IX METOJO0B,
HCIIOJIB3YSA OIIMCAHHUC HCCICAOBAHUA, BBIACIIATH IMPOBCPACMOC MNPCAIOJIOKCHHUE, OLCHHUBATH
MMPaBUJILHOCTL MOPAAKA MPOBCACHUA UCCIICAOBAHM, 1CJIaTh BLIBOIbBI;

— TMPOBOJUTH OMBITHI MO HAOMIOAECHUIO (PU3MUYECKUX SIBICHUH WM (PU3MUYECKUX CBOMCTB Tel
(KanWJuUIApHBIE SBIICHHSA, 3aBUCHUMOCTb JaBICHHUSA BO3/AyXa OT €ro o0beMa, TEeMIIepaTyphl;
CKOPOCTM  Mpo-Llecca  OCThIBAHMSA/HAarpeBaHWss INpU  M3Iy4YeHMH OT  LBETa  M3Iy
YaroLei/moraomaroeil TOBEpXHOCTH; CKOPOCTh MCIAPEHUs BOJbI OT TEMIIEpaTypbl KUAKOCTH
U IUIOIIAJ U €€ MOBEPXHOCTH; 3JIEKTpU3aLMs TE€I U B3aUMOJCHCTBUE JJIEKTPUUECKUX 3aps/IOB;
B3aUMOJICHCTBUE IIOCTOSIHHBIX MArHUTOB, BM3YyallM3allMsi MAarHUTHBIX II0JE€H ITOCTOSHHBIX
MarHuToB; AEUCTBHS MarHUTHOTO IIOJIA HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOWCTBA  3JIEKTPOJBUIATENs  IOCTOSIHHOIO  TOKa):  (OpMylupoBaTb  MpPOBEpsieMble
MPEIIOI0KEHUs, COOMPaTh YCTAaHOBKY U3 TPEMIOKEHHOTO OOOpPYIOBAHMS; OIMCHIBATH XOI
OIbITa U (POPMYJIUPOBATH BHIBO/IBI;

— BBIIIOJIHATD IIPAMBIC U3MCPCHHUA TEMIICPATYPHI, OTHOCHUTEJIBbHOM BIIAXKHOCTH BO3yXa, CHUJIbI
TOKaA, HAIIPsKCHUSA C HCIIOJIb30BAHUEM aHAJIOI'OBBIX HpI/I60p0B Hn OaT4YHUKOB (1)I/I3I/I‘I€CKI/IX
BCJIMYNH, CPABHHUBATDH PC3YJIbTAThHL I/ISMepeHI/Iﬁ C y‘IéTOM 3aJaHHOM a0COJIFOTHOM MOTPCIIHOCTHU;

—  IPOBOJUTH MHCCIEJOBAHUE 3aBUCHUMOCTH OJHOW (PM3MYECKOM BEJIMYMHBI OT JPYroi c
HCIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTh CONPOTHUBJIEHMSI IPOBOJHHUKA OT €ro
JUIMHBI, IIOIIAN ITOIIEPEYHOI0 CEYEHHUs U YIEIBbHOIO COIPOTHUBIICHMS BELIECTBA NPOBOJIHMKA;
CWJIBl TOKa, WAYLIErOo 4Yepe3 IPOBOJHUK, OT HANPSHKCHUSA Ha IPOBOJHUKE;, HCCIEIOBAHHUE
MOCJIeIOBATEIbHOTO M Ma-paIeIbHOTO COEIMHEHUH MPOBOJHUKOB): IUIAHUPOBATH HCCIENO
BaHUe, cOOMpaTh YCTAHOBKY W BBINOJHATH H3MEPEHHUs, CIEAys NpPEUIOKEHHOMY IUIaHy,
¢ukcupoBaTh pe3yabTaThl MOJYyYEHHOW 3aBHCHUMOCTH B BHJE TaOiull U TpaduKoOB, IeiaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIEA0BAHUS;

— HPOBOAUTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘~ICCKI/IX BCJIIMYNH (}’JIGJ'II)HaSI TEIJI0EMKOCTh
BCIIECCTBA, COIIPOTHUBJICHUC IIPOBOJHHKA, pa60Ta U MOMIHOCTb JJICKTPHUYCCKOI'O TOKa)I
IIaHUPOBATb U3MEPCHU, CO6I/IpaTI> SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYS npenno;erHoﬁ
HHCTPYKIUU, U BBIYUCIIATH 3HAYCHUC BCIIMYHUHBI;

— co0mro1aTh MpaBuiIa TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ 1ab0paToOpHBIM 000PYI0BaHHUEM;

— XapaKTepu30BaTh MPUHLHUIIBI AEUCTBUSA M3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C
OMOpOM Ha MX OMHCaHMs (B TOM YHCJE: CHUCTeMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas
TypOuHa, aMIEpMETp, BOJIBTMETP, CUCTUUK AIIEKTPUUYECKOW IHEPrHH, IJIEKTPOOCBETUTENbHBIE
npuOOpbI, HAarpeBaTeIbHbIE 3IEKTPONPUOOPHI (MIPUMEPHI), AIEKTPUUYECKUE MPETOXPAHUTENH;
ANIEKTPOMArHuT, AJIEKTPOJBHUraTeNlb IOCTOSHHOIO TOKAa), HCHOJB3YyS 3HaHHS O CBOMCTBax
(bU3UIECKUX SABJICHUN u HEOOXOMMBIC
¢u3nyecKkrne 3aKOHOMEPHOCTH;

— pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIICTBA W H3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM pPHUCYHKaM (KMJIKOCTHBIA TEpMOMETp, TEPMOC, MCHUXPOMETD,
TUTPOMETP, ABUraTelb BHYTPEHHETO CrOPaHMsl, JIEKTPOCKOII, PEOCTaT); COCTABIATh CXEMBI



SJICKTPHUYCCKUX ueneﬁ C MOCJICOOBATCIIBHBIM W IIapaJUICIIbHBIM COCIWHCHHUEM 3JICMCHTOB,
pasjiniad yCJIOBHBIC 0003HaYCHMS DIIEMCHTOB QJICKTPHUICCKUX I_ICHCI>'I;

— HIPUBOAUTH MPUMEPBI/HAXOAUTh HHPOPMALIUIO O IpUMeEpax MPAKTUYECKOIO UCTIOIb30BaHUS
(bu3n4ecKrx 3HaHUH B IOBCETHEBHOM JKMU3HU 715 oOecrieueHus: 0€30MacHOCTH MpU 0OpalleHuH ¢
npuboO-paMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3[J0POBb U COOIIOICHUS HOPM
JKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KAIOLLEH CPELE;

— OCYIIECTBJIATh MOMCK HMH(pOpManuu (U3NIECKOTo coaepkaHuss B cetu VHTepHeT, Ha
OCHOBE HMMEIOUIUXCS 3HAHUW U MYTEM CPaBHEHHUs JONOJHUTEIbHBIX MCTOYHHKOB BBIIEIATH
nH(pOpMaILIKIO, KOTOpas SBJISIETCS POTUBOPEUUBOM UITH MOXKET OBITh HEAOCTOBEPHOI;

—  WCMONB30BaTh MPU BHINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIMTEPATYpPY
(bu3nuecKoro cojepxaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT; BIageTh
npueMamu

KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus MH(OpMALMM M3 OJHOW 3HAKOBOW CHCTEMBI B

APYTY1O,

—  co3maBaTh COOCTBEHHBIE NHCBMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUs, 0000Imas
MH(POPMALINIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOTO COAEPIKaHUsS, B TOM YHCIE IMyOIHMIHO
MPEACTABIIATL PE3YJBTAThl IPOCKTHOW WIIM HCCIEAOBATEIIBCKOM AEATCIBHOCTH; IPU 3TOM
IPaMOTHO HCHOJb30BATh HM3YyYCHHbIM NOHATUHHBINA ammapar Kypca (QHU3UKH, CONPOBOXKIATh
BBICTYIUICHHE IIPE3EHTALINEH;

—  TpU BHINOJHEHHH YYEOHBIX TPOCKTOB M HCCIEIOBAaHUN (PHU3MUECKUX MPOIECCOB
pacripesiesiaTh 0053aHHOCTH B TPYIINE B COOTBETCTBUHU C MOCTABJICHHBIMH 33Ja4aMH, CIEIAUTH
3a BBINOJIHEHUEM IJIaHa ACUCTBUI U KOPPEKTUPOBATh €r0, a/IeKBATHO OLIEHUBATH COOCTBEHHBIN
BKJIaJ B JEATEIBHOCTH I'PYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJIEUCTBUE, IIPOSABIIASL
TOTOBHOCTb pa3periaTh KOH(IUKTHI.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumenoBanue KosmnyecTBo 4acoB JaTa Buasl gesiteIbHOCTH
n/n pa3iesioB U TeEM H3Y4YeHHst
MporpamMmsI BCEro KOHTPOJIbH MpaKkTH
ble padoThI YecKHe
pa6oTsI

Paznen 1. TemioBble siBJIeHUS




1.1

CrpoeHue
M CBOMCTBa
BelecTBa

01.09.2022 14.09.2022

HaOmronenue u nHTEpIpETaIys ONBITOB,
CBUJICTEJILCTBYIOIIMX 00 aTOMHO-
-MOJIEKYJIIPHOM CTPOEHHHU BELIECTBA: OIBITHI C
PacTBOPEHUEM pa3/IMYHbIX BEILIECTB B BOJIE;
Pewienue 3a1a4 1o olEHUBAHUIO KOJIMYECTBA
ATOMOB WJIH MOJICKYJI B €IHHHULIE 00BEMa
BEIIIECTBA;

AHanu3 TekcTa IPEeBHUX aTOMHCTOB (Harpumep,
¢parmenTa mosmsl JIykpenusi«O npupone
BelIeii») C U3I0KEHUEM 000CHOBAaHHI aTOMHOM
THIIOTE3bI

(cMmbicnoBoe yrenue). OneHKa yoequTeaIbHOCTH
3TUX 00OCHOBAHHIA;

OO0BbsicHeHHE OPOYHOBCKOTO JIBHIKCHUS,
siBNeHUst TMGPY3UHN pasIuuuii MeXy HOUMH Ha
OCHOBE IOJIOYKEHUH MOJICKYJISIPHO-
KHHETUYECKOI TEOPHH CTPOCHHS BELIECTBA;
OObsiCHEHUE OCHOBHbIX Pa3IMYUid B CTPOCHUH
ra3oB, XMIKOCTEH U TBEPABIX TEJ C
HCII0JIb30BAaHUEM MOJIOKEHUH MOJICKYIIIPHO
KHHETUYECKOI TEOPUH CTPOCHUS BELIECTBA;
TIpoBe/eHIEe ONBITOB IO BHIPAIIHBAHHIO
KPHUCTAJUIOB TIOBAPEHHOI COJM MJIM caxapa;
TIpoBenenue 1 00BsCHEHHE OIBITOB,
JIEMOHCTPUPYIOLMX KaMJUISIPHbIE SBJICHUS U
SIBJICHUE CMauUBaHMS,;

OOBsICHEHUE POJTH KaMJUBSIPHBIX SIBJICHUN JUTs
MOCTYIUICHHUS BOJIBI B Opranu3M pactenuit (MC
— Ouomnorus);

Habmonenue, nposeneHue 1 00bsICHEHHE
OIIBITOB MO HAOJIOJJCHUIO TEILIIOBOTO
paclIupeHHs ra30B, )KUIKOCTEH U TBEPBIX TEI;




1.2.

TennoBbie
npoueccsl

20

15.09.2022 25.11.2022

OO6ocHOBaHNE IPAaBHII H3MEPEHHUS
TEMIIEPaTypBl.;

CpaBHeHHUE pa3IHIHBIX CIIOCOO0B U3MEPEHHUS U
LIKaJI TeMIIepPaTypsl.;

Ha0mroaeHre 1 00bsSICHEHHE OIIBITOB;
JEMOHCTPHPYIOIIIX H3MEHEHHE BHYTPEHHEH
9HEPrHH Tella B Pe3ysbTarTe

TeIUIonepea4u U paboThl BHEIIHUX CHIL;
Hab6mronenne i 00bsICHEHHE OIBITOB;
o0CyX/JeHHe MPAaKTUIECKHX CUTYaIHI;
JEMOHCTPHPYIOIINX PA3IIMIHbIC BUIBI
TeIUIONepeiadl: TeIIONPOBOIHOCTS;
KOHBEKIIHIO;

u3TydeHue. McenenoBanue sBICHUSL
TEIUI000MEHA P CMEIIIMBAHUYU XOJIOIHOH 1
ropsiaeit BOAbL.;

HaburoeHue ycTaHOBIIEHUS TEIIOBOTO
PaBHOBECHSI MEXKJy TOPSIUEH U XOJIOAHOM
BOJIOH.

Onpenenenue (M3MepeHne) KOIn4ecTBa
TEILIOTHI;

MOJTyYEHHOTO BOJIOH IIPH TEIIOOOMEHE C
HarpeThIM METaJUTNYECKIM

LTHHPOM.

Onpenenenue (M3MepeHue) yIelbHOi
TEIUIOEMKOCTH BelecTBa. Perenne 3agay;
CBSI3aHHBIX C BBIYMCIICHUEM KOJIMYECTBA
TEIUIOTHI U TEIIOEMKOCTH MPH
TEII000MEHE..;

AHanu3 cutyauui npakTH4ecKoro
HCIIOIBb30BAHUS TEIUIOBBIX CBOKMCTB BEIECTB 1
MaTepHaoB;

HaIpuMep;

B LIEJIIX SHEPTrOCOEPEIKCHHS: TEIION30 LIS
9HeprocOeperaoIe KPbILiy;
TePMOAKKYMYJIATOPH H T. [1.;

HaGironenve siBICHUH HCTIapeHUs 1
KoHJieHcaruu. McenenoBanue nporecca
HCIIAPEHHs PA3IIMYHBIX JKUIKOCTEH.
OObsicHEeHUE SBJICHUN UCTIAPEHUS 1
KOHJICHCAI[U Ha OCHOBE aTOMHO-
MOJIEKYISIPHOTO YIEHHSL.;

Habmronenue n o0bsicHeHHE IpoLecca
KHIECHHS;

B TOM UHCJIE 3aBUCHMOCTH TEeMIIEPaTyphl
KHUIICHHs OT AaBieHus. OnpeneneHue
(M3MepeHne) OTHOCUTENBHON BIAKHOCTH
BO3myxa. HabimozeHne nporiecca IaBiIeHus
KPHUCTAJNTHYECKOTO BEIIECTBA,

HaIpuMep;

Jbja.;

CpaBHEHHE IPOIIECCOB TIABICHHS
KPUCTANTHYECKUX Te U PasMArdeHUs IPH
HarpeBaHWH aMOP(HBIX TelL.;

Ornpenenenre (M3MepeHne) yACTbHOH TEIIOTHI
iaBneHus Jbaa. OObsSCHEHNE SIBICHUH
TUIABJICHHS ¥ KPHCTAJUTH3ALMU Ha OCHOBE
ATOMHO-MOJICKYJIIPHOTO yUCHHSI. ;

Permrenue 3aaauq;

CBSI3aHHBIX C BBIYHCIICHHEM KOIHYECTBA
TEIUIOTHI B ITPOLIECCax TEIUIoNepeaady py
IUIaBJICHUU M KPHCTAJUTU3ALHY;

HCIIAPEHHHU ¥ KOH/CHCALIN.

AHasnu3 cuTyaruil IpakKTH4eCKOro IPUMEHEHHUS
SIBJICHUII IIIABJICHUS U

KPUCTAIITH3AIINY;

HanpuMep;

MOJTy9YEHNE CBEPXUYHUCTBIX MATEPHAIIOB;
coJieBasi rpenka u Jp.;

Awnanuz paboTsl 1 00BSICHEHUE IPUHIIUTIA
JIEMCTBHUS TEILIOBOTO ABHrates.; Beruncienue
KOJIMYIECTBA TEIUIOTHI;

BBIJICIIAFOIIETOCS TIPU CTOPAHUHN Pa3INYHBIX




BH/IOB TOILTHBA;
u KI1JI nurarens. O6¢cyxaenue
JKOJIOTHYECKUX TIOCIIEACTBUIN HCIIOIb30BAHUS
JIBUTATEJNICH BHYTPEHHETO CTOPaHHUs;
TEIUIOBBIX U rujposiekTpoctanimii (MC —
JKOJIOTHSI;

XUMHSA);

Hroro no paszneny 24

Pazzen 2. DiekTpuYecKne 1 MATHUTHbIE SIBJICHUS




2.1

DJIeKTPpUYECKHe
3apsabl.
3apskeHHbIE
TesIa M UX
B3anMojieiicTBUe

26.11.2022 10.12.2022

Habtonenue u mpoBeeHHe OMBITOB 10
JJIEKTPU3ALUH TE IPH

COMPHKOCHOBEHUH M HHIYKIIUEH. ;
Habmronenue u 00bsCHEHHE B3aUMOACHCTBHS
OJTHOMMEHHO U Pa3HOMMEHHO 3apsDKEHHBIX TEIL.;
OObsiCHEHUE NPUHLUIIA JEHCTBUS
anekTpockomna. OObsCHEHHE SIBJICHHIA
9NEKTPU3ALHHU [IPH CONPUKOCHOBEHHHU T U
HMHYKIUEH C UCTIONb30BAHUEM 3HAHHH O
HOCHUTEIISX DJIEKTPUUIECKHX 3apsIOB B
BEIIECTBE.

PacrniozHaBaHue v OOBSICHEHUE SBICHUI
9NIEKTPU3ALHHU B IOBCEIHEBHOI HKU3HHL.
Habmronenne 1 00bsCHEHHE OIBITOB;
WUTIOCTPUPYIOLIMX 3aKOH COXPAaHEHHUS
3JIEKTPUYECKOTO 3apsijia.;

HaOuro1eHue ONIBITOB 110 MOJCITUPOBAHHIO
CHJIOBBIX JIMHHUI DJIEKTPUYECKOTO TOJISL. ;
HccnenoBanue AeiCTBHS 3IEKTPHYECKOTO MO
Ha IPOBOJHUKY U THAIEKTPHUKH ; ;

2.2.

IlocTostHHBI
it
JJ1eKTpHuec

KW TOK

20

11.12.2022 26.02.2023

Habironenue pa3nuaHbIX BUIOB AEHCTBUS
UIEKTPUYECKOTO TOKA M OOHAPY)KEHUE ITHX
BHUJIOB JCHCTBUS B IIOBCEAHEBHOM YKU3HHU. ;
COopka 1 UCIIBITAHHE 3JEKTPUUECKOM e
MIOCTOSIHHOT'O TOKa.

H3mepeHne cuitbl TOKa aMIIEPMETPOM. ;
3mepenne 2JIeKTpUIecKOro HalpsuKeHHs
BoJITMETpOM. [IpoBenenue u

00OBSICHECHHUE OITBITOB;

JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
9JICKTPUYECKOTO CONPOTHUBIICHNUS IPOBOIHHUKA
OT €ro JUINHEL

TUTOIIA/TU TIOTIEPEIHOTO CEUEHHUS U MaTepuana.
HccnenoBanue 3aBHCHMOCTH CHITBI TOKa;
MPOTEKAOIIETO Yepe3 PE3UCTOP;

OT CONMpPOTHBIICHUS PE3UCTOPA U HAIPSHKCHUS Ha
pesucTope.;

TIpoBepka npaBwiIa CI0XKEHHS HANPSDKEHUH TIPU
10CJIe/IOBATEIbHOM COCANHEHHH ABYX
PE3UCTOPOB.;

IpoBepka npaBuia UIst CUIIBI TOKA TIPU
MapaJuielbHOM COEIMHEHNH PE3HCTOPOB.
AHaIIN3 CUTYaIUi TOCIIE0BATEILHOIO U
MapauIeNbHOTO COSANHEHHS

MIPOBOJHUKOB B JOMAIITHUX IEKTPHUECKHX
CeTsIX.;

Perenne 3aa4 ¢ MCmosib30BaHueM 3akoHa OMa
u popmyr pacuéra

9NIEKTPUYECKOTO CONPOTUBIICHHS NTPU
TI0CJIe/IOBATENIEHOM M TIapajieIbHOM
COCIMHEHUHN HPOBO/HHUKOB. ;

Onpenenenne paboThl JIEKTPUIECKOTO TOKA,
MPOTEKAOIIIETO YePe3 PE3UCTOP.;
OrnpeneneHne MOIIHOCTH HIEKTPHIECKOT0
TOKa,;

BBIJICNISIEMON Ha PE3UCTOPE.;

VccnenoBaHue 3aBHCHMOCTH CHITBI TOKA 4epes3
JIAMITOYKY OT HAaIpsDKEHUS Ha HEH.;
Omnpenenenne KI1J] narpeBaTens.;
HccnenoBanye npeodpa3oBaHus SHEPTUH TIPH
nobEMe rpysa

NEKTPOJBUTATENIEM.

OOBsiCHEHHE YCTPOICTBA U MPUHIIMIIA ACHCTBUS
JIOMAITHAX

9JICKTPOHArpeBaTENbHBIX IPHOOPOB.;
OOBbsiCHEHHE IPUYHH KOPOTKOTO 3aMBIKAHUS 1
HPHHIHIA JEHCTBHS MIABKUX




NpeaoXpaHuTeNen.

Pemienue 3a1a4 ¢ UCIoIb30BaHUEM 3aKOHA
JIxoyns—1Jlenna. HabmoneHue
BO3HUKHOBEHUS JIEKTPHUUYECKOTO TOKA B
JKAJTKOCTH,

1

2.3.

MarHuTHbIe SIBJIeHHS

28.02.2023 19.03.2023

HccnenoBanre MarHUTHOTO B3aUMOICHCTBHS
MOCTOSIHHBIX MArHUTOB.;

W3y4yenre MarHUTHOTO MOJIs HOCTOSIHHBIX
MAarHuTOB IIPU UX OOBEIHHEHHU U
pa3zieNeHun.;

ITpoBeneHHe OIBITOB 110 BU3yaJIM3AIHH HOJIS
MOCTOSIHHBIX MarHUTOB.;

W3y4enue sBICHUS] HAMarHUYMBaHHS
BemlecTsa. VccrenoBanue 1eicTBUS
JNEKTPHYECKOTO TOKA HA MArHUTHYIO
CTPEIIKY.;

ITpoBeneHne ONEITOB;

JIEMOHCTPHPYIOIINX 3aBHCHMOCTD CHIIBI
B3aUMOJICHCTBHS KATYHIKH C TOKOM 1
MarHuTa OT CHJIBI U HallPaBJICHUS TOKA B
KaTylIlKe.;

AHanu3 cuTyanuit IpaKTHIECKOro
MIPUMEHEHUSI JIEKTPOMArHUTOB (B OBITOBBIX
TEXHHYECKUX YCTPOHCTBAX;
MIPOMBIIICHHOCTH;

MEIUIMHE).;

Vi3yuenue elCTBHS MAarHUTHOTO TIOJIS Ha
TIPOBOJHUK C TOKOM. M3yuenue necTBust
3JIEKTPOJBUIATEI.

W3zmepenue KI1/1 anekTpoasuraTenbHOiM
ycTaHOBKH. PacnozHaBaHue 1 aHAIN3
Pa3IMYHBIX IPUMEHEHHUH JJIeKTpoABUraTeeit
(TpaHcnopT;

OBITOBBIE YCTPOICTBA U JIP.);




24. DJekTpoMar 4 1 1 20.03.2023 31.03.2023 OmBITHI IO UCCIICOBAHUIO SBICHUS
HUTHAsI JEKTPOMArHUTHOMH MHIYKIUH:
WHIYKIHS HCCIICI0OBAaHUE U3MEHECHHIT 3HAUCHUS 1
HAIIPABJICHUS HHYKIIHOHHOTO TOKa;
Hroro no paszaeny 37
PesepBHOE Bpems 7
OBLIEE KOJIMYECTBO YACOB 68 5 20
T10 ITIPOTPAMME

IHOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoka
n/n

KoJsnuyecTBo yacoB

BCEro KOHTPOJIbH
ble padoThl

NpakTHYecKue
padoTsI

JlaTa
usyue
HUS

1. OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU
CTpOEHHs BemecTBa. Moaenu
TBEPAOTrO, )KUJIKOTO U Ta3000pa3HOro
COCTOSIHMI BEIIEeCTBa.

1 0

0

2. CwmaunBanue. Kanmsipabie
apneHus. JlaboparopHas
pabota Nel "H3yuenue
KalWJUISIPHBIX SIBJICHUN"

3. Kpucrannuueckue n
amop(QHbIe TBEPbIE TEINA.
TennoBoe pacmmpeHne u cxaTue

4. O6o06maromuit ypok mo reme
"CTpoeHue 1 CBOMCTBA
BelrecTna"

5. Temneparypa. BuyTpennsis
sHeprus. CrocoOsl
W3MEHEHUS BHYTpEHHEH
SHEPTUU




Buael Tenonepenaun:
TEIUIONPOBOJHOCTb,
KOHBEKLMS, U3JIyUCHUE.

. < = T~ <

Tennonepenaya B NpUpoie U TEXHUKE

. < = T~ <

KonTponbHnas padora Nel no remam
"CtpoeHue u

cBOiicTBa BeulecTBa" U
"Ternonepenaya"

TemooOmen. Jlaboparoprast paboTa
Ne2 "UccnenoBaHue sIBICHUS
TEr1000MeHa IpU CMEIIMBaHUU
XOJIOJTHOU U

ropstueit Bojp"

10.

TermoBoe paBHOBECHE.
JlaGopaTtopHnas pabora

Ne3 "Onpenenenune
KOJIMUECTBA TETJIOTHI,
IIOJIy4EHHOT'O BOJIOM IIPH
TEII000MEeHe C HarpeThbIM
METaJUTMYECKUM IHJIUHIPOM"

11.

YpaBHEHHE TEIIOBOTO

Oamanca. JlabopatopHas pabora Ne4
"Onpenenenue yaeiabHOU
TEMJIOEMKOCTH BelecTBa"

12.

Pemenue 3amay mo reme
"TerutooOmeH"

= e - - |




13.

VY ennHas TEIjioTa

riaBiieHus. Jlaboparopnas pabota
Ne 5 "Omnpenenenue yaenbHON
TEMI0THI

IUIaBJICHUA JIb0a"

14.

[TapooGpazoBanue u
KoHaeHcauus. Mcnapenue

= e~ - |

15.

BuiaxxHoCTh BO31yXa

Hq o <~ O

16.

W3mepenue BIaXHOCTH

Bo3ayxa. JlJabopaTopHas

pabota Ne6 "Onpenenenue
OTHOCHUTEJIbHOM BIaKHOCTH BO31yXxa"

17.

Pemenue 3amau Ha
W3MEHEHUE arperaTHbIX
COCTOSIHUU BEIIECTB

= e N~ - |

18.

Pemienue 3a1au mo teme
"M3MeHeHne arperaTHbIxX
COCTOSIHUM BelecTna'.




19.

OHeprus TomMBa. Y ieibHasi TeIIoTa

CropaHu

20.

[puntuns! paboThI
temioBbIx asurarenei. KI1/]
TEIUIOBOT'O IBUTaTelIs

21.

Penrenue 3amau mo treme
"TennoBsle aBiaeHna". Bumsl
TeIIonepe1adn, KOJIU4eCTBO
TEIIOTHI, U3MEHECHUE
arperaTHbIX COCTOSTHUI
BCIIIECTBA, BIAKHOCTh
BO3/IyXa"

22.

Pemenue 3amad 1mo reMe
"TemoBele aBiaeHna". Bumsl
TEIUIONEPEIauH, KOJTHISCTBO
TEIUIOTHI, K3MEHEHHE
arperaTHbIX COCTOSTHUI
BEIIIECTBA, BIIAXKHOCTh
BO3/IyXa"

H OO AN ] B

23.

Ob6o06maromuit ypok 1no reme
"TeruioBble ABICHUA"

24.

KonTtponbHnas pabora Ne2.
KonTposnbHas pabora no reme
"TemnsoBbie sABICHUS"

25.

DneKTpu3aius Tel.

B3aumoneiictBue
3apsKEHHBIX Tell. 3akoH Kyrnona

=T e T e)

26.

DNEKTPUUYECKOE TOJIE.
Hanpsoxennocts nostst. [IpuHnmn
CYNEPIIO3UIUH IIEKTPUUECKHUX
noJien

= e~ T - |




27.

Hocurenn QJICKTPHUYCCKUX 3apAa0B.

3aK0H COXpaHEHUS AIEKTPHUIECKOTO C
3apsa. v
DJIeMeHTapHbIN 3apsij 0
7
28. Crpoenue aToma
C
v
0
b

29. [TpOBOTHUKY M TUIIICKTPUKH. I
JlaGopaTtopHnas pabora
N7 "UccnenoBanue
JIEHCTBHSI SJIEKTPUUYECKOTO OIS Ha
MIPOBOJIHUKHU U
JUAJICKTPUKA"

30. Pemenue 3amay Ha I
npuMeHeHne 3akona Kynona, pacuer K
HaANPsHKEHHOCTU U C
TIPUHIIAIT CYTTePTIO3UIIHH v
ITOJICH. 0

hi

31. O06o0maromuii ypok mo Teme 1
"DnexkTpudeckue 3apsapl.
3apsKeHHBIE Tella U UX
B3auMoerncTue"

32. Onexrpuueckuil Tok. Cuiia Toka

C

%

«

7
33. VICTOYHUKH MOCTOSHHOT'O TOKA

C

v




34.

JleficTBHS DJIEKTPUYECKOTO TOKA

H o = 6

35.

DJIEKTPUUYECKUH TOK B
JKUJKOCTSX U Ta3ax

g4 O =<~ O

36.

DneKTpuyecKas 1ernb.

Jlaboparopnas padota Ne8 "Cbopka u
NPOBEPKA PaOOTHI AIEKTPHUECKON
LETH

MOCTOSTHHOTO TOKa"

37.

Cuuia Toka. JIaboparopnas pabota
Ne9 "M3mepenue u peryaupoBaHue
CHJIBI TOKA"

38.

ConpoTuBieHne

npoBoiHuKa. JlabopaTopHas pabora
NelO "HccnenoBanue 3aBUCUMOCTH
CHJTBI TOKA,

UYIIETO Yepe3 PEe3nCTop, OT
COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3uctope”

39.

3axon OMa a1 yyacTKa Lenu

40.

VY enbHOE CONPOTUBIIEHNUE BEIIECTBA.
JlaGopaTopHas

pabota Nell "3aBuCHUMOCTH
ANEKTPUUECKOTO

COTIPOTHUBIICHHUS POBOJHHUKA OT €TO
JUTMHBI, MO

MONEPEUHOI0 CEUECHUS U

Marepuaia"

41.

Peocrar. JTaboparopnas padota No
12 "PerynupoBaHue CHIIbI TOKA
peocraToM"




42.

ITocnenoBarensHOE
COEIMHEHUE MPOBOTHUKOB.
Jlaboparopnas pabora Nel3
"ITpoBepka nmpasuiia
CJIOKEHHMSI HaIlPSHKSHUI TTpU
MoCIeI0BaTeIbHOM
COETMHEHUU JBYX
pe3uctopon"

43.

[TapannensHoe COEJIMHEHHE
npoBoAHUKOB. JlabopaTopHas paborta
Nel4 "TIpoBepka

MpaBuJIa AJIs CUIIBI TOKA MPU
napauieIbHOM COEIUHEHUU
pe3uctopon"

44,

CMelanubie COEINHEHNS
IIPOBOIHHKOB

= e e)

45.

Pabora 1 MomHoOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyna—Jlenna

46.

Pacuér paboThl 1 MOILITHOCTH TOKA.
JlaGopaTtopHsbie onbIThL: "OnpenencHue
paboThl

AIIEKTPHUYECKOTO TOKA,

UYIIEro Yepe3 pe3ucTop’ u
"OnpeneneHre MOIHOCTH
3JIEKTPUUECKOTO TOKa,

BBIJIETISIEMO Ha pe3ucrope”

= e - |




47.

DneKTpOoNpoBOAKA U
NOTPEOUTENH IIEKTPHUUECKON
sHepruu B ObITy. KopoTkoe
3ambIkanue. JlabopaTopHas
pabora Ne 15 "Onpenenenue
KII/I narpeBaress.

Uccnenosanue
3aBHCHUMOCTH CHJIbI TOKA,
HJYIIETO Yepe3 JIAMIT0UKY,
OT HalpspKEHUs Ha Hen"

[IpakTnueckas
pabora;

48.

Pemenune 3amad mo Temam
"Cua ToKa, HalpsiKeHue,
COMpOTHUBIIEHUE, 3aKOH OMa
JUIS y4acTKa [enu, YAeIbHOe
COMPOTHUBIICHNE, COCTUHCHHS
MPOBOJIHUKOB"

IIuceMeHHbBIN
KOHTPOJIb;

49.

Pemenne 3amad mo Temam
"3axon OMa aJis1 yyacTka
1ernu, paboTa U MOIITHOCTh
TOKa, 3aK0H JoyIs-
Jlenna"

ITuceMeHHbIit
KOHTPOJIb;

50.

O06o0maromuit ypox 1o teme
"DnexTpuueckue siBiaeHus"

TectupoBanue;

ol.

KonTponbnas padorta Ne3
1o Teme "DIEKTPUIECKUe
sIBJICHUS "

KoHnTponbHas
pabora;

52.

MarnutHoe nose. OnsIT
Opcrena. JlaboparopHas
paborta Nel6
"UccnenoBanue aeicTBUs
AJIEKTPUYECKOTO TOKA Ha
MarHMTHYIO CTPEiKy "

[IpakTnueckas
pabora;




MarunuTHOe 1noje 1 0 1 [IpakTuueckas
ANEKTPUYECKOTO TOKA. pabora;
DJIEKTPOMArHur.
JlaboparopHast pabora Nel7
"OnBIThI, JEMOHCTPUPYIOIIHE
3aBUCHUMOCTD CHJIbI
B3aUMOJICHCTBUS KaTYLIKH C
TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBJeHHs TOKa B
KaTyuke"

ITocTossHHBIE MAaTHUTEHI. 1 0 1
JlaboparopHbie paboTHI
NeNel8, 19 "HccaenoBanue
MAarHUTHOTO B3aUMOJICHCTBUS
IMOCTOSTHHBIX MarHUTOB" U
"N3yueHrne MarHuTHOTO MOJIS
MOCTOSITHHBIX MAarHUTOB MPHU UX
00BbEIUHEHUH U

paznenenun”

MarsauTtHOe 1mojie 3eMJIA ¥ €T0 POJTh 1 0 0
JUTS )KM3HH Ha
3emie. JleiicTBre
MarHUTHOTO TOJIS Ha
MIPOBOJTHHUK C TOKOM.

DNEeKTpOABUTATEID 1 0 1
noctostHHOro Toka. KIT/]
AIIEKTPOIBUTaTEs
JlaGoparopHas paboTa
Ne20 "KoHcTpynpoBanue u
u3ydeHne padoThl
3NeKTpoBUTaTENS "

Kontponbnas padora Ned o Teme 1 1 0
"Mar"guTHble aBiaeHud"

Hq O <~ O




58.

Onpitel @apanes. SABnenue
3JICKTPOMArHUTHOU
uaaykuuu. [TpaBuso Jlenna.

SIBnenne CAMOHUHAYKIIMHN

= e -~ - s |

59.

DneKTporeHepaTop.
Crioco0b1 mosryueHust
IEKTPUYECKON SHEPTHUH.

:‘)J'IGKTpOCTaHHI/II/I Ha
BO300HOBJISIEMBIX
HCTOYHHUKAX SHCPTHUH.

Tpauchopmarop.

= e e)

60.

JlaboparopHuas pabota Ne 21 OnbITEI
10 UCCIICJIOBAHUIO SBJICHHS
9JIEKTPOMArHUTHOM WHIYKIIUH:
UCCIIeIOBAaHNE U3MEHEHHI 3HAUCHHUS
n

HAIPaBIICHUS

UHIYKIIHOHHOTO TOKA

61.

KonTposabnas padora Ne 5 mo teme
"DeKTpOMarHuTHas
UHIyKIusA"

62.

[ToBTOpEeHue u 06061IEeHNE

coJiepKaHus Kypca (pu3uku 8 kiacca.

Temsl "CTpoeHue u cBOMCTBa
BELIECTBA.

TermnoBeie sBiicHU"

63.

[ToBTOpeHue u 0600IIeHNE

conepkaHus Kypca pusuku 8 kiacca.

Temsbl "CTtpoeHue u cBOMCTBa
BEIEeCTBA.

Tennoseie sBaeuud"




64. [ToBTOpeHue u 0600MIIEHNE
coniepkanus Kypea ¢pusuku 8 kiacca.
Tembl

"DeKTpUUecKue u

MarHHUTHBIE SIBJIECHUS"

65. [ToBTOpeHue u 0600IICHNE
coliepkanus Kypca ¢puszuku 8 kiacca.
Tembl

"DneKkTpuuecKue u

MAarHUTHbBIC ABJICHUA"

66. [ToBTOpEeHHE 1 0000IIIEHNE
coJziepkanus Kypcea ¢pusnku 8 Kiacca.
Tembl

"DeKTpOMarHuTHas

UHOyKOusA"

67. [ToBTOpenue. Pemenue 3amau
MOBBIIIEHHON CI0KHOCTH.

H O~

68. HToroBast KOHTPOJIbHAs

pabota 1o Kypcy ¢pu3uku 8 kinacca.
Temsl "CTpoeHue u cBoiicTBa
BEILIECTBA.

TemnoBsie IBIEHUS.
DIIeKTpUUECKHE U
MArHUTHBIE IBJICHUA"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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