HHOACHUTEJIBHAA 3AIINCKA

CopneprkaHue mporpaMMbl HallpaBiIeHO Ha (GOPMUPOBAHHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH yJaIUXCs U
OpraHu3aIuio U3y4eHus: GU3UKU Ha JeSITeILHOCTHON OCHOBE. B Hell yuuThIBAIOTCS BO3MOKHOCTH IIPEIMETa
B peamm3zauuu tpedoBannit ®PI'OC OOO K rmIaHupyeMbIM JTUYHOCTHBIM M METANPEIMETHBIM pe3yabTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YU€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa3oBaHMUsL.

OBLIAA XAPAKTEPUCTHUKA YYEBHOT'O TIPEJJMETA «®U3UKA»

Kypc ¢pusukn — cucreMooOpa3yromuii A1l €CTECTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
¢bu3nveckre 3aKOHbI JIE)KAT B OCHOBE MIPOIIECCOB U SIBJICHUHN, N3y4aeMbIX XUMHUEH, OMOJIOTHEH, acCTPOHOMHUEH
u pusnyeckoit reorpadueii. usrnka — 3TO MpeAMET, KOTOPHIA HE TOJBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAyYHYI0 KapTUHY MHUpPA, HO U IPEJOCTaBIsIeT HanboJee sicHble 00pa3iibl IPUMEHEHUS! HAayYHOTO
MeTO/1a TO3HAaHUS, T.€. criocoda MoIy4eHHsl TOCTOBEPHBIX 3HaHMM 0 mupe. Hakonen, pusnka — 310
MIPEAMET, KOTOPBIM HApsALy ¢ APYTMMHU €CTECTBEHHOHAYYHBIMH IIPEIMETaMM JIOJDKEH JaTh MIKOJIbHUKAM
IpeJicTaBIeHUE 00 yBJIEKATEIbHOCTH HAyYHOTO MCCIEA0BAHUS U PAJIOCTH CAMOCTOSITEIBHOTO OTKPBITHS

HOBOT'O 3HAHMU.

OpHa 13 r1aBHBIX 33/1a4 GU3NYECKOTO 00pa30BaHus B CTPYKTYpe 00IIero o0pa3oBaHUsi COCTOUT B
(hOopMUPOBAHHN €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M MHTEpECca K HayKe y OCHOBHOW MacChl 00ydJaro muxcs,
KOTOpBIE B JlajibHEHIIeM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax nestenbHocTu. Ho He menee
BaXHOH 3a/1a4eil SBISECTCS BBISIBICHHE W TIOATOTOBKA TATAHTIMBBIX MOJIOJIBIX JIFOICH /ISl TIPOIOTKEHHS
o0Opa3oBaHus U AajbHENHIIEH TPopecCnOHATBHON AEATENIbHOCTU B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX TEXHOJIOIMH. COrlIacHO MPUHATOMY B MEXYHaPOJHOM COOOIIECTBE
omnpeneneHuto, EctecTBeHHOHayYHasi FPaMOTHOCTb — 3TO CIIOCOOHOCTh YENIOBEKA 3aHUMaTh aKTUBHYIO I'Pax-
JAHCKYIO MO3ULMUIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HAYKaMH, U €T0
TOTOBHOCTh HHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HIesiIMU. HaydHOTpaMOTHBIHN 4el0BEK CTPEMHTCS
y4acTBOBATh B apI'yMEHTHPOBAHHOM OOCYXJICHUU ITPOOIIEM, OTHOCSIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEro CIEIyIOUIMX KOMIETEHTHOCTEM!:

— HAY4YHO O0OBACHATH SABJICHUS,
— OILICHHMBATH U IIOHUMATb 0COOEHHOCTH HAaYy4YHOI'O UCCIICIOBAHUA,
— HHTCPIPETUPOBATE JAaHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA ITOJIYYCHHA BEIBOJOB.

N3yuenue pu3uku ciocoOHO BHECTH peIIAONInil BKJIaa B (OpMHPOBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTHU O0yYarOIMINXCS.

HEJIX U3YYEHUSA YYEBHOI'O IIPEJJMETA «®U3UKA»

Lenu n3ydyeHus GU3MKKU HAa ypOBHE OCHOBHOTO 00111ero o0pa3oBaHus omnpeseneHs B Konuenimu
npernoaBaHus yueoHoro npeameta «®dusnka» B 00pa3oBareibHbIX opranuzanusx Poccuiickoit denepanum,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOH petennemM Kosternn
MunucrepcTBa npocserienus Poccuiickoit @enepanuu, npotokost ot 3 nexadps 2019 r. Ne I[TK4BH.

Lenu nzydyenus GU3MKU:

— TpUOOpeTeHne HHTEpPECa U CTPEMIICHHUS O0yJarOIUXCsl K HAYYHOMY U3YUEHHUIO TPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHUC Hpe,[[CTaBJ'ICHI/Iﬁ O HAYYHOM MCTOJC MO3HAHUA U (I)OpMHpOBaHI/IC HCCICA0BATCIILCKOTO
OTHOIICHUS K OKPY’KAIOIIUM SIBJICHUSM



— (opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOSHHS MAaTEpUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (opmupoBaHue MPEeACTABICHHUA O pOJIA (DU3HMKH JUTsI PA3BUTHS JAPYTHX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHH;

— pa3BHUTHE MPEICTABICHUI 0 BOBMOXKHBIX chepax Oyaymiei mpoeccCHoHaIbHOM NesITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY 00Y4YEHHUIO B 3TOM HAIIPABIICHHH.

JlocTkeHne 3TUX 1eJIe Ha YpOBHE OCHOBHOTO 00111€T0 00pa30BaHUs 00ECIICUNBACTCS PEIICHUEM
CIICAYIOIINX 3a/1a4:

— MpHOOpETEHUE 3HAHUH O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYCCKHX, TCIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHrne YMEHUN OMMCHIBATh U OOBSICHATH (PU3NUYECKHE SIBJICHUS C UCTIOJIH30BAHUEM
MOJIYYCHHBIX 3HAHU;

— OCBOCHHE METOJIOB pEeIIeHUs MPOCTEUIINX paCUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (PU3NUECKUX
MO/JIeJIel, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUH HaOII0AATh NPUPOAHBIE SIBICHUS U BBIOIHITH OIBITHL, Ja00paTOpHbIE PAOOTHI U
AKCIEPUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX PHUOOPOB;

— OCBOCHHE MPUEMOB PaboThI ¢ nHPOpMaIen GU3NIECKOTO CONePIKaHUsI, BKIIOYask HH()OpPMAIHIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3MKH; aHAIU3 U KPUTUYECKOE OI[eHUBaHHe WH(OpMaLInu;

— 3HAKOMCTBO €O cepamu npodeccHoHaTbHOM EeATeTbHOCTH, CBA3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBrmM ¢ PI'OC OOO dusuka sBiseTcs 00s13aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlaHHas mporpaMma npeaycMaTpuBaeT usyueHue pusuku Ha 6a30BOM YpOBHE B 8
Kiacce B 00bEMe 68 yacoB 10 2 yaca B HEJIENIIO.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

Paznen 1. Tens1oBbIE ABJICHUS

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHU CTPOEHUS BelllecTBa. Macca u pa3Mepsl
aTOMOB U MOJieKyJl. ONbIThL, TOATBEPKIAIOLINE OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUUECKON TEOPHUH.

Moaenu TBEPAOTo, KUAKOTO U ra3000pa3HOro COCTOsAHUI BeniecTBa. Kpucrammmueckue u aMmopgHbIe Tea.
OObsicHEeHnE CBOMCTB ra3oB, JKUJIKOCTEH U TBEP/BIX TEJl HA OCHOBE MOJI0XKEHUN MOJIEKYJIIPHO-KUHETUYECKOM
teopun. CMauynMBaHUE U KaWUISIpHBIE ABJIeHUS. TeroBoe pacuiupeHue 1 cKaTue.

Temmeparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIUIOBOTO JBUKCHUS YACTHIIL.

Buyrpennsis saeprus CriocoObl H3MEHEHUS! BHYTPEHHEW SHEPTHH: TEIUIoNepeada u COBEpIIeHnEe paboTHI.
BI/I)IBI TCIIonepeaavyun: TCrjIonmpoOBOJHOCTE, KOHBCKIUA, U3JTYUCHUC.

KonmaecTBo TemnoThl. YaenabpHas TEIUIOEMKOCTh BellecTBa. Tenaoo0MeH U TeTJIOBOE PaBHOBECHE.
VYpaBHeHue TemnoBoro 6ananca. [naBnenne u oTBepieBaHME KPUCTAIIIMYECKUX BEIIECTB. Y IeNbHAS
terioTa masneHus. [lapoobpasosanue u konneHcanus. Mcnapenune (MC). Kunenue. Y nenbHas temnora
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUs OT aTMOCHEPHOTO JaBiieHus. BiaxkHOCTh BO3ayXa.

OHeprus TOIUIMBA. Y IeNbHAs TEMI0TA CrOPAHUS.

[Tpunnumer padoTs! TemnoBsix apurateneid. KIIJ[ termmoBoro npurarens. TermmoBsie ABUTATENN U 3aIIATA
okpyxaromieit cpeapl (MC). 3akoH coxpaHeHUs U MpeBpallleHns SHepruH B TeIIoBbIX mpoieccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABMKEHUS

. Habmonenue quddyszun

. HabGmonenue siBeHnii cMauyMBaHUs M KaTWJUISIPHBIX SIBICHUN

. HabGmonenue TenioBoro pacuiapeHus Tl

. I3menenue naBneHus ra3a mpu M3MEHEHUH 00bEMa M HAarpeBaHUM WIIA OXJIAKICHUHN
. [IpaBmita u3MepeHus TeMneparypbl

. Bugp!l Teronepenaun

00 3 N L W N

. OXJtakJieHre Mpu COBEPIICHUH PAOOTHI

9. HarpeBanue npu coBepiieHuu paboThl BHEIITHUMH CHUIIAMH
10. CpaBHEHHUE TEIUIOEMKOCTEN PA3IMUHBIX BEIIECTB

11. HaGnronenne kumeHus

12 .HabnropeHre moCTOSIHCTBA TeMIIepaTyphl PHU TUIaBJICHUU
13. Mozeny TenIoBbIX ABUTATEIEH

Jlabopamopnuie pabomul u onvimaol

1. OnbITHI IO OOHAPYKEHHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTIKEHUS

2. OnbBITH IO BBIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM MJTK caxapa

3. OnbITHI IO HAOTIOJCHHUIO TETJIOBOTO PACIIMPEHHSI TA30B, JKUIKOCTEN 1 TBEPABIX TEN

4. OmpeneneHue JaBlIeHUS BO3yXa B OaJUIOHE IIITPHUIIA

5. OnbITHI, IEMOHCTPHUPYIOIIKE 3aBUCUMOCTh JIaBJICHHsI BO3JyXa OT €ro o0bhEMa U HarpeBaHus WK
OXJIKIECHHS

6. [IpoBepka rumoTe3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUIECKOMN TpyOKe
OT TEMIIEPATYPHI

7. HabmroieHne n3MeHeHUsl BHYTPEHHEH SHEPTUH Tela B pe3ylibTaTe TEIUIonepeaud U padboThl BHEITHUX
CHII

8. UccrnenoBaHue sBICHUS TETNIOOOMEHA MPU CMEITUBAHUU XOJIOTHOM U TOpsiueid BOIbI

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOH MPH TEINIOOOMEHE ¢ HArPEThIM
METALUTUIECKUM IITUHAPOM



10. Onpenenenne yaeabHOU TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca UCIapeHust

12. Onpenenenne OTHOCUTENBLHOM BJIAXKHOCTH BO3AyXa
13. Onpenenenuie yaelbHOM TEIJIOTHI MIJIaBICHUS JIb/1a

Paznen 2. 3HeKTpI/I‘lGCKI/Ie H MAarHUTHBIC SIBJICHUSA

Dnektpuzaius Ten. [[Ba pona anekTpuueckux 3apsaoB. Bzanumo aelictBue 3apsikeHHBIX Tel. 3akoH Kynona
(3aBI/ICI/IMOCTI) CHJIbI B33HMOI[€I>'ICTBI/I$I 3apPsOKCHHBIX TCJI OT BEJIMYUHBI 3apsA10B U PaCCTOAHUA MCKAY TeﬂaMI/I).

Dnekrpudeckoe noje. Hanpspsk€HHOCTD 3JCKTPUYECKOTO MO, [I[pUHIUI CYTIepIIO3UIINHT IIEKTPUISCKIX
moJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocwutenu snextpuueckux 3apsioB. DIeMEHTapHbIN AiekTpuueckuil 3apsia. Ctpoenue atoma. [IpoBogHuku
U IUIEKTPUKH. 3aKOH COXPAHEHUs AIEKTPUYECKOT 0 3apsia.
DneKTpuyecKuil TOK. Y CIOBHSI CYILIECTBOBAHUS AIIEKTPUUECKOT0 TOKa. MICTOUHHMKH MOCTOSIHHOTO TOKA.

JlecTBUS DIEKTPUUECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKHM TOK B XKHUIKOCTSIX
U Ta3ax.

Onexrpuueckas nuens. Cuna Toka. JnekTpuyeckoe HanpspkeHre. ConpoTHBIIEHNE IPOBOIHUKA. Y I€TIbHOE
COIIPOTHBIIEHHE BemecTBa. 3akoH Oma i yaacTka renu. [lociaenoBaTensHOE U MapauieTbHOE COSIMHEHNE
IIPOBOAHHKOB.

PaGota 1 MOITHOCTB A5IeKTpUUecKOro Toka. 3akoH Jxoyns— JleHna. DnaexkTpuueckue Henu U NoTpeOuTenn
aNIeKTpuYecKoil sHepruu B ObITy. KopoTkoe 3ambIkaHuE.

ITocTossHABIE MarHuTHEL. B3anmMoaeHcTBHE NMOCTOSHHBIX MarHuToB. MarauTHoe nojie. MaruuTHoe moJjie
3eMJI 1 €ro 3Ha4YeHue Ui )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHUTHOE MOJI€ AJIEKTPUUYECKOro TOKA.
[IpumeHeHne 3JIeKTPOMarHuTOB B TEXHHUKE. [[eiCTBHE MAarHUTHOTO MOJISl HAa MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKa. VICIOJIb30BaHKE AIIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Omnbrter @apazes. SBneHne anekTpoMaruuTHOM uHAYKIUH. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoOb!
MOJIyYEHUS AIIEKTPHUUECKON SHEPTUU. DIIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu

DnexTpusanus Tei

JIBa posia 3NIeKTPUUECKHUX 3apSA0B U B3aUMOJICHCTBHE 3aps>KEHHBIX Tell
YCTpoicTBO U IEMCTBUE SIEKTPOCKOTIA

DnekTpocTaTU4ecKass MHIYKIUs

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsJI0B

[TpoBOAHMKY U TUAIEKTPUKU

Mo ienupoBaHye CUIOBBIX TUHUM SJEKTPUUYECKOTO MO

S Al o e

M cTOYHUKH TTOCTOSIHHOT'O TOKa

e

JlelicTBUS 2IIEKTPUUECKOTO TOKA

10. DnekTpuUecKHil TOK B )KUIAKOCTH

11. I'a30BB1#1 pa3psig

12. 3mepenue cuiibl TOKa aMIepMETPOM

13. U3mepenne 3eKTpUYECKOTO HAIpPSHKEHUsT BOJIBTMETPOM

14. PeoctaT 1 MarasuH CONpOTUBICHUN

15. B3auMoieiicTBHE ITOCTOSHHBIX MAarHUTOB

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3esIeHUs OJ0COB MarHura 17.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB

18. OnsIT Opcrena



19. MaruuTHOE€ 1oJie TOKa. DJIEKTPOMAarHuT

20. JlelicTBHE€ MarHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM

21 DnexTpoABUraTeab NOCTOSHHOTO TOKA

22. UccnenoBanue sIBIICHUA 3JEKTPOMArHUTHOM MHIYKIIMU

23. Onbitel Dapanes

24. 3aBUCUMOCTb HAlpaBJIEHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHMM €ro BOSHUKHOBEHUS
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKa

Jlabopamopnuie pabomul u onvimal

OI1IBITEI IO Ha6JHOIICHI/IIO QJICKTPU3alHUU TCII I/IHILYKIII/IGI\/JI " IpH COITPUKOCHOBCHHUU
HCCHC[{OB&HI/IC IICfICTBPI?I SJICKTPUYCCKOTO IOJIA Ha IPOBOAHHUKH U JUIJICKTPHUKU
COopka u mpoBepKa pabOThI AMEKTPHUUECKON 1IETH MOCTOSTHHOTO TOKa

N3mepenue u perynupoBaHue CHIIbI TOKa

A

N3mepenue u perynupoBaHue HaPsDKEHUS

6. HccnepoBaHue 3aBUCUMOCTH CUJTBI TOKA, UYIIETO YE€PE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE

7. ONBITBI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH DJIEKTPUUECKOTO COTPOTHBIICHHUS ITPOBOTHUKA OT €r0 JJIUHBI,
TIJIOIIA/TA TTIOTIEPEYHOTO CEYSHUS M MaTepHasia

8. TIpoBepka mpaBwIIa CIOKEHUSI HAMPSHKEHUI TTPHU TIOCIIEIOBATEIILHOM COCIMHEHHUH JIBYX PE3UCTOPOB

9. TlpoBepka mpaBuia Ajsl CUJIBI TOKA TIPH MapauIeTbHOM COSTIMHEHUN PE3UCTOPOB

10. Onpenenenrie paboTHl AMEKTPUIECKOTO TOKA, HAYIIIETO Yepe3 Pe3UCTOP

11. OnpeneneHne MOITHOCTH AIEKTPUUECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE

12. UccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSHKEHUS HA HEU

13. Onpenenenue KII/] narpeBaresns

14. UcciaenoBanye MarHUTHOT'O B3aUMOJIEHCTBUS IMOCTOSITHHBIX MAarHUTOB

15. M3yueHne MarHuTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX 0OBEIUHEHUH U pa3/IeJICHUH

16. HccnenoBanue necTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY

17. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMO/JICHCTBUS KaTYILIKK C TOKOM U MarHUTa OT
CHWJIBI TOKA U HalpaBJICHUS TOKA B KAaTYyILIKe

18. M3ydyeHue neicTBUs MarHUTHOTO MOJIsl HAa MPOBOJIHUK C TOKOM

19. KoncrpyupoBanue 1 u3ydeHHe pabOThl AJIEKTPOABUrATEIs

20. Usmepenue KII/] anekTpoaBUraTeabHON yCTaHOBKHU

21. OnbITHI IO UCCIEIOBAHUIO SBJICHUS 3JIEKTPOMArHUTHOM MHAYKIIUU: UCCIIEA0BaHUE U3MEHEHU
3HAYEHUS U HAMPABJICHUS UHIYKIIMOHHOTO TOKa



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

N3zyuenne ¢pusuku B § Kj1acce HAMPaBJICHO HA JIOCTHKEHUE 00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U IPEJAMETHBIX PE3Y/IbTaTOB OCBOCHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe 6ocnumanue:
— IMpOsBIIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3NYECKON HAyKH;

— LIEHHOCTHOE OTHOILIEHHUE K TIOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasxcoanckoe u 0yxo6Ho-nHpagcmeennoe 6ocnumanue:
— TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B 00CYKJI€HUU OOIIECTBEHHO -3HAYMMBIX U ITHUYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

— OCO3HAaHUC BAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIIUIIOB B ACATCIIBHOCTHU y‘IéHOFO.

Icmemuueckoe socnumanue:
— BOCHPHUATHE ICTETUYECKUX Ka4eCTB GU3NYECKON HayKH: €€ rapMOHUYHOTO MMOCTPOEHHUS], CTPOTOCTH,

TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUEC IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOI'O MHCTPYMCHTA ITO3HAHUA MHUPAa, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIONIEN KYIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON NESTEbHOCTH.

Dopmuposanue Kynbomypot 300p06ba U IMOUUOHATILHO20 O1A2ONONYYUA:
— OCO3HaHHE [IEHHOCTU 0€30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTHU IMPaBHJI OE30MIACHOTO MOBEJICHUSI HA TPAHCIIOPTE, HA I0POrax, C AIEKTPUUECKUM U TEIJIOBBIM
00opynoBaHUEM B JOMAIIHUX YCIOBHSIX;
— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHNE CBOETO MIpaBa Ha OMIMOKY M TaKOro e MpaBa y

APYroro 4€j10BCKaA.

Tpyooeoe eéocnumanue:
— aKTHBHOE Y4acTHE B PELICHUH NPAKTUYECKUX 3aJau (B paMKaxX CEeMbH, ILIKOJIbIL, TOPOAa, Kpast)
TEXHOJIOTHYECKON U COLMAIbHON HAIPaBIEHHOCTH, TPEOYIOLIMX B TOM YUCIIE U (PU3NUECKHUX 3HA

HUN;— WHTEpeC K MPaKTHUYECKOMY H3y4eHUI0 mpodeccuil, CBsI3aHHBIX C (PU3UKOIL.

IKonozuueckoe eocnumanue:
— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHUU JJI9 peuicHus 3a/ia4 B obOmactu OKPY)KaIOH_[eI\/'I
CpCabl, IJIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJEACTBUI IJIsI OKPY)KaIOH_[eI\/'I

Cpelibl;— OCO3HaHHe TI00aTbHOIO XapakTepa HKOJOTUYECKUX MPOOJIeM U MyTel X pelieHusl.
Aoanmauusa 00yyaruiezoca K u3MeHAIOUWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPEdbl:

— HOTpC6HOCTB BO B3aHMMOACHCTBUU IIPU BBIITOJIHCHUU HUCCIIeJOBAaHUN U ITPOCKTOB (bH3quCKOﬁ
HaIpaBJICHHOCTHU, OTKPBITOCTH OIIBITY U 3HAHUAM APYI'UX;
— IMOBBIIICHUEC YPOBHMA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUUYCCKYIO ACATCIIbHOCTD,

— TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHMI, B TOM YHCIe POPMYIUPOBATH UJIEH, MOHATHS,



TUTNOTE3bl 0 (PU3UYECKHX OOBEKTaX U SBICHUSIX;

— OCO3HaHHE JCPHUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00IacTH (DU3HKHY;

— IJJAHUPOBAHHE CBOETO PAa3BUTHS B MPUOOPETCHUN HOBBIX (PH3UUYCCKUX 3HAHMIA,

— CTpeMJICHUE aHATTU3UPOBATh U BBISIBIIATH B3aMMOCBSI3H IPUPOJIbI, OOIIECTBA K SKOHOMHKH, B TOM
YHCIIe C UCTOIb30BaHUEM (PH3UUIECCKIX 3HAHU;

— OIICHKA CBOUX JICHCTBUH C YIETOM BIIMSIHHSI Ha OKPYXKAIOIIYIO CPEy, BO3MOYKHBIX II00ATEHBIX

HOCJIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI
YHUuBepcabHbIC IO3HABATEIHHBIC JCHCTBHS
bazoevie nocuueckue oeiicmeusn:
— BBISBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN 0OBEKTOB (SIBIICHUH ),
— yCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KJIaCCU(DUKAIIMHA, OCHOBAHHUS JUTSI 000OIICHUS U CPAaBHEHUS;
— BBISBIISTH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTaX, JAHHBIX U HAOIIOJCHUSX,
OTHOCSIINXCS K (PU3HUECKUM SBIICHUSM;
— BBISABJIATH PUYHHHO-CIICJCTBCHHBIC CBS3H MTPH M3YYCHUN (PU3MUCCKHUX SIBJICHUH H MTPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTHBHBIX ¥ HHIYKTHBHBIX YMO3aKIIOUCHHA, BEIJIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (DU3MUCCKUX BEIIMYHNH;
— CaMOCTOSTEIHLHO BRIOUPATH CIOCOO perieHus yaeOHol Gpu3ndeckoii 3a1auu (CpaBHEHNE HECKOJIBKUX
BApUAHTOB peIlIeHHs, BEIOOp Hanboee MOAXOSIIETO ¢ YYETOM CaMOCTOSATENbHO BbIIEICHHBIX

KpUTEPHUEB).

ba3zoevle uccneoosamenwvckue oelicmeus:
— HCTOJIL30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT TIO3HAHUS;
— TPOBOJMTH IO CAMOCTOSTEIIBHO COCTaBJICHHOMY IIAHY OTIBIT, HECIIOXKHBIN (PH3NUECKU
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHNE (PH3NYECKOTO SBJICHHUS;
— OILICHMBaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYYCHHYIO B XOJI€ UCCIICIOBAHUS
WJTU DKCIIEPUMEHTA;
— CaMOCTOSTENBHO (GOPMYIUPOBATH 000OIIEHHUS U BEIBOJBI 110 PE3yabTaTaM MPOBEAEHHOTO
HaOJIIOIEHH, OIbITA, UCCIIENOBAHMA;
— TMPOTHO3MPOBATH BO3MOXKHOE JAJIbHEHIIIEE pa3BUTHE (DU3HUECKHUX MTPOIIECCOB, a TAK)KE BBIJIBUTaTh

MMpEAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayuei:
— TPUMEHSTH PA3JIMYHbIE METObl, HHCTPYMEHTHI M 3alIpOChl IPU MOUCKE M 0TOOpe MH(OpMaIK WK
JAHHBIX C YYETOM IpPEeII0’KEHHON yueOHOH (r3nuecKoil 3a1auu;
— aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH HH(OPMAIIMIO PA3IMYHBIX BUAOB U POpM
IIPE/ICTaBIICHMS;
— CaMOCTOSTENIbHO BRIOMPATh ONTUMAJIBHYIO (POPMY MpeACTaBIeHNUs HHPOPMALIUU U WILTIOCTPUPOBATh

peuracMbIC 3ala4i HECIIOXKHBIMU CXCMaMH, THarpaMMamMi, HHOM rpa(pm(oﬁ n ux KOM6I/IH3.I_II/I}IMI/I.

YHuBepcaabHble KOMMYHUKATUBHBIC IEWCTBUS



Obwenue:

— B X0J1e 00CYy)XKJIeHHs y4eOHOTO MaTepuraa, pe3yabTaToB JIA00OPATOPHBIX pabOT U MPOEKTOB 33/1aBATh
BOIIPOCHI IO CYIIECTBY 00CYX/TaeMOi TEMbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC Ha pEIICHUE 3a7aud U
noiiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIOCTABJIATH CBOU CY)KJCHHS C CY)KJICHUSIMH JPYTUX YYaCTHUKOB JIajiora, 0OHapy>KUBaTh
pasiiniaue U CXoaCTBO HO3I/IIII/H>'I; BBIpaXXaTb CBOXO TOYKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEACTABIISATH PE3YJIbTAThI BHIIIOJHEHHOTO (PHM3UYECKOTO OMBITa (IKCIIEPUMEHTA,
HCCIIEI0BaHUs, TIPOEKTA).

Coemecmuasn oeamenbHOCMb (COMPYOHUYECHE0):

— TOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHHON ¥ MHIUBUIYaTbHON PabOTHI MPU PEIICHUN
KOHKPETHOM (pr3nyeckoi mpoOiemsl;

— TMPUHUMATH IIEJIU COBMECTHOM JESITEIHHOCTH, OPTraHU30BBIBATH IEUCTBUS MO €€ JOCTHUKEHUIO:
pacrnpeiensaTh poyik, 00CYX1aTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThI; 0000111aTh MHEHHS
HECKOJIBKUX JIIOACH;

— BBITIOJIHATh CBOIO HaCTh pa6OTLI, AOCTUTasA KAYCCTBCHHOI'O pE3yjibTaTa 10 CBOCEMY HAIIPABJIICHUIO U
KOOPAUHHUPYA CBOU }IeﬁCTBHﬂ C ApYruMH YICHAMHU KOMaHAbI;

— OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOMINN TPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEITEHO
chopMyIUPOBAHHBIM YIACTHUKAMH B3aMMO/ICHCTBHS.

YHuBepcanbHbI€ PETYIATUBHbBIC ICUCTBUSA

Camoopzanumuuﬂ:

— BBISIBJISATH TPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYAlUSIX, TPEOYIOMIUX ISl peIeHUs] (PU3HIECKUX
3HAHWM;

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS PEeLICHUHN (MHAUBUAYAILHOE, IPUHSATHE
pElIeHUs B TpYIIe, IPUHITHE PELICHUN TPYIIoif);

— CaMOCTOSITEJILHO COCTAaBJIATh aJITOPUTM pelieHus] GU3NYECKOM 3a/1a4u WK TUIaHa UCCIIEAOBAaHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUPOBATh Mpe/iaraeMble
BapUAHTHI PEIICHUM;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (pegpnekcusn):
— JIaBaTh a/ICKBaTHYIO OLICHKY CUTYaIlUH U MpeJJiarath IiaH e€ n3MEHEHUS;

— OOBSICHATH NPUYHHBI JOCTHKEHHS (HEIOCTHIKEHUS) pE3yIbTaTOB JIETEIbHOCTH, JaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTDH KOPPCKTUBHI B ACATCIBHOCTD (B TOM YHMCJIC B XO/I BBIIIOJTHCHU (1)I/I3I/I‘IGCKOI"O HUCCICIOBaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'ILCTB, HN3MCHHUBIINXCA CI/ITyaHI/Iﬁ, YCTaHOBJICHHBIX OH_H/I6OK,
BO3HHKIIINX pr,HHOCTeI\/’I;

— OIICHUBATb COOTBCTCTBHUC PE3YyJibTaTa LCIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmeieKkm:

— CTaBUTh ce0s Ha MECTO APYroro 4e€jioB€Ka B XOJC CIlopa WK JUCKYCCHUU HAa HAYUYHYIO TEMY,
IMOHUMATb MOTHUBLI, HAMCPCHHA U JIOTUKY APYyroro.



Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MPABO HA OIIMOKY MPH pelIeHNH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO APYroro.

HNPEIMETHBIE PE3YJIBTATbBI

ITpenmeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJLKHBI OTPaXaTh C(HOPMUPOBAHHOCTD Yy O0YJAIOIIHUXCS
YMCHHM:

— MHCIOJIb30BaTh MOHATHS: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tela, HACBHIIIEHHBIA U HEHACHI-
LIEHHBIN Nap, BIAKHOCTh BO34yXa; TEMIIEPATYpa, BHYTPEHHSIS SHEPTHUs, TEIJIOBOU JIBUTaTEb;
AJIEMEHTAPHBIN AIEKTPUYECKUH 3apsl, SIIEKTPUYECKOE I10JIE, TPOBOIHUKH U TUIJIIEKTPUKH, ITO CTOSTHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuyaTh SABJIEHUS (TEIIOBOE paclliipeHue/cxaTie, Terionepeaada, TerIoBoe paBHOBECHE,
CMa4yuBaHME, KaMWUISIPHBIC SIBJICHUS, HCTIApEHHE, KOHICHCAIIUS, TIJIaBJICHUE, KPUCTAIUTA3AIIUS
(oTBepeBaHME), KUIIEHUE, TETUIONEpeada (TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3ITYICHHE); dJICKTPU3AITUS
TeJl, B3aMMOJICHCTBHE 3apsA0B, IEHCTBUSI JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKAHHE, B3aUMOJICHCTBHE
MAarHuTOB, JICUCTBUE MAarHUTHOTO IIOJISI HA MPOBOJHKUK C TOKOM, 3JIEKTPOMArHUTHAS HHIYKIIHS) TT0 OTTH -
CaHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB, IEMOHCTPHUPYIONIUX JTaHHOE (HU3UIECKOE
SIBJICHHE;

— pacro3HaBaTh MPOSBIECHHE W3YUYEHHBIX (U3NYECKUX SIBJICHUHN B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
¢duznueckue SBICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHNUE U KallWJUISIpHbBIE SIBJICHUSI B IPUPOJE,
KpUCTAILJIBI B IpUpoae, n3nyuenue CoiHIla, 3aMep3anue BOJ0EMOB, MOPCKUE OpH3bl, 00pa3oBaHUe
pOCBI, TyMaHa, UHesl, CHera; JIEKTPUUECKUE SBJICHUS B aTMOc]epe, TEKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJje 3emiu, Apeid Moo coB, poJib MArHUTHOTO TOJIS 71 KU3HU Ha 3eMIie, MOJISIPHOE CHU-
SIHUE; TIPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYI0, BBIJICJATH CYILIECTBEHHBIE
CBOMCTBa/MpPU3HAKN (PU3NYECKUX SBIICHUH;

— OIIMChIBATh U3YYCHHBIC CBOMCTBA TEI U (1)I/I3I/ILI€CKI/I6 SABJICHUA, UCIIOJIb3Ys (bHSquCKI/Ie BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHAA SOHCPIuid, KOJIMYCCTBO TCIUVIOTHI, YACIbHAA TEMI0EMKOCTh BEIIECTBA,
YAClbHasd TCIUIOTA IVIaBJICHUA, YACIbHAsA TCIIOTA Hap006pa30BaHI/I5I, yACIbHAA TCILJIOTa CropaHus
TOIIJINBA, KOBCI)CI)I/II_II/IGHT MOJIE3HOI0 JIEHCTBUS TEILUIOBOM MallnHbl, OTHOCHUTECJIbHAA BJIA)KHOCTB BO3yXa,
SHGKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPUICCKOC HAIIPAKCHHUEC, COIIPOTUBJIICHUEC ITPOBOAHUKA, YACIBbHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta W MOITHOCTD JJICKTPHUYCCKOI'O TOKa); IIpH OIMUCAHUM ITPABHUJIBHO
TPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJINYHH, 0003HaYEHUS U CAMHUIIBI (1)I/ISI/I‘ICCKI/IX
BCIINYMH, HAXOAUTH q)OpMy.HBI, CBA3BIBAIOIIUC NAHHYIO (bHSH‘ICCKYIO BCJIMYHHY C JPpYIr'UMHU BCINYHNHAMU,
CTPOUTH Fpa(l)I/IKI/I HU3YUYCHHBIX 3aBHCUMOCTEN (1)I/I3I/I‘IGCKI/IX BCIIMYHH,

— XapaKTepHu30BaTb CBOMCTBa TCII, q)HSH‘leCKI/Ie SABJICHUS U ITPOLECCHI, UCIIOJIB3YS OCHOBHBIC
TITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOpHUU CTPOCHUA BCIICCTBA, IPUHIHAII CYTICPIIO3ULINN Mo JieH
(Ha Ka4CCTBCHHOM ypOBHC), 3dKOH COXpaHCHUA 3apsa/iad, 3aKOH Owma AJIg ydaCTKa ICTin, 3aKOH IL)KOYJIH -
.HCHI_[a, 3aKOH COXpPAaHCHUSA SHCPIrUn; IpU 3TOM HaBaTh CIIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa U 3alluChIBaATb
€ro MaTCMaTUICCKOC BBIPAKCHUC,

— OOBSCHATH (PU3UUECKUE MPOLIECCH U CBOMCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE CUTYaI[Hii
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0bsIC-
HeHue u3 | - 2 IoTH4ecKuX 11aroB ¢ ornopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBIICHHM,
(GU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH; pemarh pacyéTHbIC 3aJaui B 2 - 3 NeCTBHUS, HCIIONIb3YS



3aKOHBI U (JOPMYJIBI, CBS3bIBAIOIINE (PM3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 33aJa4l
3aMMChIBAaTh KPaTKOE yCIOBUE, BBISBIIATH HEAOCTATOK JAaHHBIX JUISl PELIEHUS 3a]1a4l, BHIOUPATh 3aKOHBI
1 GopMyIibl, HeOOXOAUMBIE IS €€ PEeIICHUs, TIPOBOJUTH PACUYETHI M CPABHUBATH MOJIyYCHHOE 3HAUCHHE
($U3M4eCKOil BETUYNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb Hp06JIeMBI, KOTOPBIC MOKHO PCHIUTD IIPU IMTOMOIITHN (1)I/IBI/I‘ICCKI/IX MCTOIOB; UCIIOJIb3Yyd
OIMMCAaHUC UCCIICAOBAHMs, BEIACIIATE IIPOBCPACMOC MPCAIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTL IIOPAAKA
MMPOBCACHUA UCCIICAOBaHM:, ACJIaTh BbIBOIbI;

— TIPOBOJMTH OIBITHI IO HAOIIOACHUIO (U3NIECKUX SIBICHUH W (PU3NIECKUX CBOICTB TEI
(KanuIsipHbIE SBJICHMS, 3aBUCUMOCTbH JIaBJIEHUS BO3/AyXa OT €ro 00béMa, TeMIIepaTyphl; CKOPOCTH IPO-
1[ecca OCTHIBAHUS/HAarPEeBaHUS IPU U3TYUYECHHH OT [[BETA M3JTyUaroIIel/OTII0MIA0nIe MTOBEPXHOCTH;
CKOPOCTb MCIIapEHUs BOJIbI OT TEMIIEPATYPhI )KMJIKOCTH U IIJIOLIAAN €€ IOBEPXHOCTH; DIEKTPHU3ALUS TE
U B3aMMOJIEMCTBHE IEKTPUUECKUX 3apsAI0B; B3aUMOAEHCTBUE TOCTOSHHBIX MarHUTOB, BU3yall3alus
MarHUTHBIX M0JIEH IOCTOSTHHBIX MarHUTOB; I€HCTBUSI MarHUTHOTO I0JISI HA IPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTelIsl MIOCTOSIHHOTO TOKa): (OpMYIMpPOBAThH
IIpOBEpsiEMbIE MPEAIOJI0KEHHS], COOMpaTh YCTAHOBKY U3 IIPEAJI0KEHHOT0 000pYyI0BaHMsI; OMUCHIBATh
XOJ1 OTIbITa U (GOPMYIUPOBATH BHIBObI;

— BBIIIOJHATH MMPAMBIC U3MCPECHUA TEMIICPATYPhI, OTHOCHUT! €JILHOI BJIa)KHOCTH BO311yXa, CUJIbI TOKA,
HAIps>KCHUA C UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 JaTYUKOB (1)I/ISI/IV-IGCKI/IX BCJIIMYHH, CPaBHHUBATH
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEITHOCTH;

— TMPOBOJAMTH MCCIICIOBAHNUE 3aBUCUMOCTH OJTHOM (PM3UUECKOU BEJTMYHUHBI OT IPYTOH C
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTD COMTPOTHUBIICHHSI IIPOBOJHUKA OT €TO JIJTUHBI,
TIJIOIIAT TTOTIEPEYHOTO CEYCHUS U YICIBHOTO COTPOTHUBIICHUS BEIIECTBA MPOBOHHUKA; CHUJIBI TOKA,
HIYIIEro Yepe3 MPOBOJIHMK, OT HAMIPSYKEHUS Ha IMTPOBOIHUKE; UCCIICIOBAHNE MTOCIIEI0BATEILHOTO U Ta-
paUIeTbHOTO COEAMHEHUH TPOBOTHUKOB): IJIAHUPOBAThH UCCIICIOBAHUE, COOMPATh YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CIACAYS MPEII0OKEHHOMY IIIaHy, PUKCHPOBATH PE3YJIbTAThHI OJY4CHHOU
3aBMCHMOCTH B BHJIC TaOJIMI] U TPaPUKOB, J€JIaTh BHIBOJIBI 10 PE3YJIbTaTaM MCCIICIOBAHMS;

— TMPOBOAUTH KOCBEHHBIE U3MepeHUsl (U3NUECKUX BEIUUUH (yIelbHas TeIJI0EMKOCTh BEIIECTBa,
COMPOTHBIICHUE MMPOBOIHUKA, Pa00OTa U MOILIHOCTb AIEKTPUUECKOTO TOKA): TNIAHUPOBATh U3MEPEHUS,
coOuparh SKCIEPUMEHTANILHYIO YCTAHOBKY, CJIEYsI MPEAIOKEHHON HHCTPYKIIMH, U BBIYUCTISATD
3HAYEHUE BEIUYUHBL;

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTU Ipu paboTe ¢ 1ab0paTopHBIM 000pyI0BAaHUEM;

— XApaKTCPHU30BaATb IIPHUHIUIIbI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB C 0H0p0171
Ha X OIMKUCaHUA (B TOM 4YHCJIC: CUCTEMA OTOINICHHA IOMOB, THI'POMETDP, IIapoOBasa Typ6I/IHa, aMIICpMETp,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPIUH, 3JICKTPOOCBECTUTCIILHBIC HpI/I60pLI, HarpeBaTCJIbHBIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKHUC ITPCAOXPAHUTCIIN, SJICKTPOMATHUT, DJICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIIOJIB3Yyd 3HAHUA O CBOMCTBaX (1)H3I/I‘ICCKI/IX SIBIICHUIN U H606X0):[I/IMLIG
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;

— paclio3HaBaThb NPOCTHIC TCXHUYCCKHUC YCTpOﬁCTBa 1 UBMCPUTCIILHBIC HpI/I60pH o CXEMaM U
CXCMATUYHBIM pUCYHKaAM ()KHI[KOCTHBIfI TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHusd, 3JICKTPOCKOII, pCOCTaT); COCTaBJIATH CXEMBbI JICKTPUICCKUX Lenei ¢
MOCJICAOBATCIIbHBIM U MMAPAJUICIIBHBIM COCAUHCHUCM 3JICMCHTOB, pa3jindasd YCIIOBHBIC 0003HAYCHHS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— TPUBOJUTH IPUMEPHI/HAXOAUTh HH(OPMAIIHIO O TPUMEpPaxX MPaKTUYECKOTO UCTIONb30BaHUS



(bu3MUYECKUX 3HAHWH B MOBCEHEBHOW KHU3HU JIJIsl 0OecTieueHus: 0€30MacHOCTH P 00pallieHnH ¢ mpruodo-
pamMu M TEXHHMYECKUMHU YCTPOUCTBAMH, COXPAHECHHS 3I0POBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO
MIOBEJICHUS B OKPY’KaIOIIEH Cpeae;

— OCYUIECTBIATh TOUCK HH(pOpMAIMu (PU3MYECKOTO conepKaHus B ceTu VIHTepHEeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U IyTEM CPaBHEHUS IOTIOJHUTEIBHBIX HCTOUHUKOB BBIACIATH HH(POPMAIIHIO,
KOTOpasi SBJSETCS MPOTUBOPEUNBOI MIIM MOYKET ObITh HEJJOCTOBEPHOM;

— WCIIOJIb30BaTh MPH BHITIOJIHEHUH Y4eOHBIX 33/IaHUi HAYYHO-TIONYIISPHYIO JIUTEPATYPY PU3NIECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepHalbl, pecypchl cety VHTepHET; BiIaJeTh NpuéMamMu
KOHCTIEKTHUPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMALUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

— C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M KpPAaTKUE YCTHBIE cOOOIIeHNs, 0000111ast nH(QOpMAaLINIO U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COJEPKAHUS, B TOM YHCIe MyOIMYHO MPEICTaBIATh PE3yIbTaThl
MIPOEKTHOM WJIM MCCIIEA0BATEIBCKON AESITENbHOCTH; IPU 3TOM I'PaMOTHO MCHOJIb30BaTh U3yUEHHBIN
MOHATUIHBIN anmapaT Kypca (U3UKH, COMPOBOXKIATh BBICTYINIEHUE TIPE3EHTAIINEH;

— IIPH BBITIOJIHEHUH YYE€OHBIX IPOEKTOB U UCCIIEI0BaHUIN (PU3NYECKUX MPOLIECCOB PACTIPEAETATh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJIEHHBIMH 3a/1a4aMH, CIEIUTh 32 BHIMOJIHEHUEM IJ1aHa
NeUCTBUI U KOPPEKTUPOBATH €T0, a/IEKBATHO OLICHWBATh COOCTBEHHBIN BKJIA]] B AEITEIbHOCTD IPYIIIIbI;
BBICTPaNBaTh KOMMYHHUKAaTUBHOE B3aUMOJIEHCTBHE, MTPOSBIISSI FOTOBHOCTD pa3periaTh KOHQIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

O0bsAcHeHHE OPOYHOBCKOTO ABIKEHHS, ABICHHUA AU DY3UnNN pasinduii Mex 1y HUMH Ha OCHOBE
TOJIOKEHUH MOJIEKY ISP HO-KHHETHYECKOH TEOPUHN CTPOCHHUS BEIIECTBA;

OOBsICHEHHE OCHOBHBIX Pa3IM4Ui B CTPOCHUH T'a30B, KUAKOCTEH U TBEPABIX TEJ € UCIOIb30BAHUEM
TOJIOKEHUH MOJIEKY ISP HOKHHETHYECKOI TEOPHHU CTPOCHHUS BELIECTBA;

IIpoBesicHHE OMBITOB 10 BHIPAIMBAHHIO KPHUCTAJJIOB IOBAPEHHOIT COIM HIIK caxapa;

IIpoBenenue u 00BACHEHHE OIBITOB, IEMOHCTPUPYIOIIHX KANUJIIAPHBIE ABICHUS H SIBICHUE
CMa4UBaHHSA;

OOBsICHEHHE POJIN KAaWUIAPHBIX SABJICHUH U1 OCTYIUICHUS BOJBI B Opranu3M pacrennit (MC —
Ouonorus);

Habnionenue, mpoBejieHre H 00BSACHEHHE ONBITOB 1O HAOIIO ICHHIO TEILIOBOTO PACIIUPEHNUS Ta30B,
JKUAKOCTEH U TBEPBIX TET;

OOBsicHeHHE coXpaHEeHHs 00bEMa TBEPABIX Tel, TEKYYECTH KUAKOCTH (B TOM YHCIIE, PA3HHUILIBI B
TEKYUYeCTH JJIs Pa3HbIX XKHUJKOCTeH), 1aBIeHHS ra3a;

IIpoBeaenue ONBITOB, AEMOHCTPHPYIOMHX 3aBHCHMOCTh JaBICHHUS BO3MYXa OT €ro 00béMa u
HArpeBaHusA WM OXNaXKICHHUSA, U HX 00BICHEHHE HA OCHOBE aTOMHO-MONEKYIIPHOTO yUeHHs; AHAIHN3
MPaKTHUECKUX CUTYalluii, CBA3aHHBIX CO CBOMCTBAMU I'a30B, JKUAKOCTEH U TBEPABIX TEI;

Ne | HammenoBanue pasjnenoB n TeM | Konmuectso 9acon JNlaTa Buabl gesTeIbHOCTH Bujwl, DJIeKTPOHHbBIE
n/m | NporpaMmbl H3yYeHHus hopMbI (uudposnie)
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHE KOHTpOJISI 00pa3oBaTebHbIE
padoTnl padoTbl pecypesI
Paznen 1. TenyoBble siBJeHHS
1.1. | CTpoenue u cBoiicTBa BeuiecTa | 7 0 1 HaluntoieHre u MHTEpIIpETaIMs OTBITOB, CBH/ETENBCTBYHOIIUX 00 aTOMHO-MOJICKYJIAPHOM CTPOCHHH | YCTHBIH http://school-
BEILECTBA: OMBITHI C PACTBOPCHUEM PA3JIMYHBIX BEUIECTB B BOJIC; onpoc, collection.edu.ru/
Pemmenne 3aa4 o OLEHUBAHUIO KOJHYECTBA aATOMOB WM MOJIEKY] B eANHHIE 00bEMa BEIECTBa; [TucbMennbIi
AHanu3 TekcTa APeBHUX aTOMUCTOB (Hanmpumep, dpparmenta moamsl Jlykpenus «O npupoge Beuieii») | KOHTPOIIb;
C U3JI0)KEHUEM 000CHOBAHHUH aATOMHOM THIIOTE3bI (CMbICIOBOE UTeHHE). OLeHKa [pakTnyeckas
yOeuTebHOCTH 3TUX 000CHOBAHUH; padora;




1.2.

TenoBbie Mpouecchb
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OG6ocHOBaHHUE NIPaBIII H3MEPEHNUS TEMIIEPATYPBI;

CpaBHEHHE Pa3INYHBIX CIOCOOOB U3MEPEHHS U LKAl TEMIEPATyPHI;

Habnronenue 1 00bsCHEHHE OIBITOB, AEMOHCTPHPYIOIMX H3MEHEHHE BHYTPEHHEH JHEPIUH Tena B
pesyJbTaTe TeIIoNepe 1adt U PaboThl BHEIIHUX CUI;

Habnronenue 1 00bsCHEHNE OIBITOB, 00CYXkKICHHE IPAKTUYE CKUX CHTYaLHil, JEMOHCTPUPY FOIIHUX
Pas3IMYHBIE BUIbI TEIUIONEPENadn: TEIUIONPOBOJHOCTD, KOHBEKINIO, N3IyYCHHE;

Hccnenosanue sBICHHS TEIIIOOOMEHA IPU CMEIIMBAHUH XOJIOJHOH M ropsiueil BOABL;

HabnroneHne ycTaHOBICHHS TEIIOBOTO PAaBHOBECHS MEX Y FOPSYeH U X0JIOHON BOJOM;
Onpenenenue (M3MepeHNe) KOTHIESCTBA TEIIOTHI, MOIYYEHHOTO BOJOH MPH TEII00OMEHE ¢ HarpeThIM
METaJIMYECKUM LHITHHAPOM;

Onpenenenne (U3MepeHNe) yAeIbHOH TEMIOEMKOCTH BEIIECTBA;

Pemmenne 3axay, CBA3aHHBIX C BHIYUCICHUEM KOJIMYECTBA TEIUIOTH H TEIUI0EMKOCTH IIPH
TEMmI000MeHe;

AHanu3 cuTyaIuii MpakTHYECKOro HCIOIb30BAHUS TEIIOBBIX CBOHCTB BEIIECTB H MATEPHAIIOB,
HAMpHMep B LEAX YHEProche pexeH s : TeITON30IIALM, dHeprocheperalonie Kpbliin,
TEPMOAKKYMYJIATOPBI U T. [I.;

Habnionenne sBIeHni HCIapeHUs H KOHACHCALHH;

VccnenoBanue mpoiecca HCNapeHus pa3inaHbIX JKHAKOCTE;

OGLS{CHGHMC SIBJICHUH McnapeHm M KOHJACHCAIlMU HAa OCHOBEC aTOMHO-MOJ’ICKyJ'[SlpHOFO y'—leH]/lﬂ;
Habmionenne n o0bscHeHne Mpoliecca KUICHUs, B TOM YHCIIE 3aBUCHMOCTH TEMIEPATYPhI KUIICHHUS OT
JaBIICHHS;

Omnpeenenne (M3MEpEeHNUE) OTHOCUTEIBHOH BIaXHOCTH BO3/yXa;

Habuiogenue mpoiecca MIaBiIeHUs KPHCTALIMYECKOTO BEIIECTBA, HAPHMEP JIbJa;

CpaBHEHHE TPOLECCOB IUIABICHUS KPUCTAIUIMYECKUX TEl U Pa3MATYCHUS IPH HArpeBa HUH
aMOpdHBIX Te;

Onpeenenue (U3MEpeHKe) yAeIbHOM TEIIOTHI M1aBneHus Jbja. OObICHEHHE SABICHUHN IUIABICHUS 1
KPHCTAITU3ALMHE HA OCHOBE aTOMHO-MOJICKY/IAPHOTO YUYCHHS;

Penrenue 3aja4, CBA3aHHbIX C BEIYMCICHHEM KOIMYECTBA TEIUIOTHI B IPOILIECCaX TEIIONEPejaunl Ipu
IUIABJICHAN M KPUCTAM3ALMH, HCIIAPCHUH H KOHICHCALINN;

AHanu3 cuTyalui MPaKTHYECKOT0 NIPUMEHCHHUS SBICHHIT IITABICHUS M KPUCTAILUIM3AIMH, HAIPUMED,
OJTy4EHHE CBEPXYHMCTBIX MAaTEPHAIIOB, CONICBAs IPEIIKA H JP.;

AHanu3 paboTsl U 00bSACHEHNE NPUHIMIA ACHCTBHS TEIUIOBOTO JABHIATEINS;

BbI4HCIICHHE KOMTHYECTBA TEILIOTHI, BHIACISIONIET0OCs IPH CrOPAHMHI Pa3IMYHBIX BUOB TOILINBA, U
KII/l nBurarens;

O0cyx/IeHIE IKOIOTHYECKHX TOCICACTBHI HCIOMB30BAHNS ABUTATCICH BHYTPEHHETO CrOPAHUS,

S Vs W Pa] N

YcrHblid
orpoc;
[TucbMeHHbIIH
KOHTPOJIb;
Konrponbhas
pabora;
[TpakTnueckas
pabora;

http://school-
collection.edu.ru/

HUtor:

0 110 pasjeny
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Paznen 2. JueKTpuYecKHe U MATHUTHBIE SIBJIEHHUS

2.1.

JJIeKTPHYECKHE 3apsabl.
3apsKeHHBIE TeJ1a U UX
B3auMojeiicTBue

7

0

HabnioeHue u mpoBeeHHE OIBITOB IO NEKTPU3ALUH T IPH CONMPUKOCHOBEHHH U UHAYKIHEH;
Habnionenue n 00bsCHEHHE B3aMMOJICHCTBHS OJHOMMEHHO M Pa3HOMMEHHO 3apSIKEHHBIX Tel;
OOBsCHEHHE PUHIIMIIA ACHCTBUSA SNEKTPOCKOTA,;

OOBsCHEHHE SBICHUI YIEKTPU3ALMHU NIPH COMPUKOCHOBEHNUH TEN W UHIYKIHEH C HCTOIb30BaHUEM
3HAHMI 0 HOCHTENAX NMEKTPUYECKHX 3apsiI0B B BELIECTBE;

Pacnio3HaBaHue U 00BSCHEHHE SBICHUHN NEKTPHU3AINY B TI0BCEAHEBHON KU3HU;

Habntonenue u 00bsSCHEHHE OIBITOB, MILTIOCTPUPY FOIIMX 3aKOH COXPAHEHHUS NIEKTPHIECKOTO
3apsja;

HabntoeHue OMBITOB 110 MOJICTUPOBAHUIO CHIOBBIX JTHHUIT SIEKTPUYECKOTO MOJIS;

HccnenoBanue IeHCTBYS SNEKTPHUYECKOTO MOJIS HA TPOBOJHUKHU U UDJICKTPUKH;

YerHbli
0Ipoc;
ITuceMeHHBbII
KOHTPOJIB;
[IpakTiueckas
paboTa;

http://school-
collection.edu.ru/




2.2. | TloCTOSIHHBII JIEKTPH Y€ CKHil 20 9 HabnroneHue pa3InyHbIX BUAOB ACHCTBUS EKTPUIECKOTO TOKA M OOHAPYXKEHHE ITHX BHJOB Verusbrit http://school-
TOK JelicTBUS B OBCEIHEBHOMN JKU3HH; 0mpoc; collection.edu.ru/
C6opka 1 HCIBITaHHE YIEKTPHIECKOH eIH MOCTOSHHOTO TOKa; [TucpMeHHbII
W3MmepeHne CHIIBI TOKA aMIIEPMETPOM; KOHTPOJIB;
H3MepeHue 2JIeKTPUIECKOr0 HAMPSKEHHST BOIBTMETPOM; Kontponsnas
IIpoBenenue u 00BACHEHNUE OIBITOB, IEMOHCTPHPYIOMUX 3aBUCHMOCTb 3JICKTPHIECKOrO pabora;
CONMPOTHUBICHUS IPOBOAHUKA OT €ro JUIHHbL, IO IIONEPEYHOr0 CEUCHUs U MaTepHaa; [IpakTuyeckas
HccnenoBanHne 3aBHCUMOCTH CHIIBI TOKA, IPOTEKAIONIET0 Yepe3 PE3NCTOP, OT CONPOTHBICHHS pabora;
Pe3NCTOpa M HaNpPsKEHUSAHA PE3NCTOPE;
IIpoBepka npaBuia CIOKEHUS HANPSIKEHHUI IIPHU MOCIEA0BATEIEHOM COCIMHEHNH IBYX PE3HCTOPOB;
ITpoBepka npaBuIa U1 CHIBI TOKA TIPH MapaILICTIbHOM COSMHEHNN PE3HCTOPOB;
AHanus cutyanuii mocnen0BaTeNbHOTO U MAapPAILIENBHOTO COEIMHEHNS MPOBOJHUKOB B JOMAIIHAX
9NEKTPHICCKHUX CETAX;
Pemrenne 3ajau ¢ ucnonb3oBaHneM 3akoHa OMa u popMyIt pacyéra 3MEKTPHIECKOr0 COMPOTUBICHH 5
TIPH TIOCJIEI0BATEIHOM H T1apajlIeIbHOM COEIMHEHIH NPOBOHUKOB,;
Onpenenenne paboThl MEKTPHUECKOTO TOKA, MPOTEKAIONIEr0 Yepe3 Pe3ncTop;
Onpefenenre MOIHOCTH 3IEKTPUYECKOT0 TOKA, BBIJIENIAEMON Ha PE3HCTOPE;
VccnenoBanue 3aBUCHMOCTH CHITbI TOKA 4epe3 JaMIIOUKy OT HaNpsKEHHs Ha Hell;
Onpenenenne KI1J] narpearens;
VccnenoBanue npeoOpa3oBaHust SHEPTUHU TIPH MOABEME TPy3a 3ICKTPOIBUTATEIIEM;
OO6bscHEHHE yCTPOUCTBA M MPHHIMIIA e CTBHS JOMANIHUX 3JIEKTPOHATPEBATENbHBIX NIPHOOPOB;
OO6bscHEHNE TPHYUH KOPOTKOT0 3aMBIKaHMsI M MPHHI[MIA AeHCTBHSA MIABKUX NpPeNoXpaHHTeNnel;
Pemenne 3a1au ¢ ucnonab3oBanueM 3akona Jxoyns—IJlenua;
Haﬁﬂmﬂﬁﬂ_ﬂ_ﬁ BO3HUKHOBCHMSA SJICKTDUYECKOTO TOKA B AKUITKOCTH.
2.3. | MaruuTHbIe IBJEHHAS 6 4 HccenenoBanye MarHUTHOTO B3aHMOJIEHCTBHS IOCTOSHHBIX MATHUTOB; YerHblit http://school-
W3ydeHne MarHUTHOTO MOJIst TOCTOSIHHBIX MATHUTOB IIPU HX 00bEIHHEHHH U Pa3eICHHUN; 0mpoc; collection.edu.ru/
ITpoBeicHHE ONBITOB [0 BU3YAIHU3ALHH T10JI TOCTOSHHBIX MATHHTOB; [TuchbMeHHbII
W3ydeHue sABICHNS HAMarHNYMBaHUs BELIECTBA, KOHTPOJIb;
HccenenoBanue aecTBUS SMEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIKY; [IpakTraeckas
T[IpoBeeHHE ONBITOB, IEMOHCTPHPYIOIIMX 3aBUCHMOCTb CHIIBI B3aHMO/ICHCTBHS KaTyIIKH C TOKOM i | padora;
MarHuTa OT CHJIbl U HANPABICHHS TOKA B KaTYyIIKE;
AHanu3 cuTyaluil MPaKTHYECKOro MPUMEHEHNS JICKTPOMAarHUTOB (B OBITOBBIX TEXHHYECKHUX
YCTPOIiCTBAX, MPOMBILITICHHOCTH, MEMIHHE);
U3ydeHue AeiCTBUS MArHUTHOTO T10JIS HA POBOJHUK C TOKOM;
W3ydenne neicTBUS HMIEKTPOABUTATEIS;
HN3smepenne KIIJ| anexkTpoaBuraTenbHOi yCTaHOBKH;
Pacrnio3HaBaHME U AHAIIN3 PA3IMYHBIX IPHMCHCHHIT JJIEKTPO ABUTATEICH (TPAHCIOPT, OBITOBBIC
YCTpOHCTBA U Jp.);
2.4. | QnexTpomarnuTHas HHAyKuus | 4 0 OBITH 10 HCCIEI0BAHUIO ABICHHUS JIEKTPOMAarHUTHON MHAYKIMH: HCCICA0BAHNE H3MEHCHUI Verusrit http://school-
3HAUCHHUS U HAIPABICHUS HHIYKIHOHHOTO TOKA; 0rpoc; collection.edu.ru/
ITuchMeHHbIH
KOHTPOJIB;
KonTtponpHas
paboTa;
Hroro mo pazaeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOBIIO | 68 21

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KosmuecTBo yacos Hara Buael,
n/n H3ydyeHusi | popmbl
BCEro | KOHTPOJIbHBbIE | IPAKTHYECKHUE
KOHTPOJIs
padoTsbI padoThI

1. | OcHoBHBIC TIOJTOKECHUS 1 0 0 YcTHBI#H
MOJIEKYJIIPHO-KMHETUYECKOMN OIIpOC;
TEOPHUH CTPOCHUS BEIICCTBA

2. | Mogenu TBEPIOTO, XKaAKoro u |1 0 0 VYcerHbIN
ra3000pa3HOro COCTOSHUIA OTIpOC;
BEIIECTBA

3. |CmauuBanue 1 0 0 YcTHBIN

OTIpOC;

4. | KanwnspHble sIBJICHHUS. 1 0 1 [TpakTrueckas
JlabopaTtopHnast pabota pabora;
"N3yueHne KanuuIsIpHBIX
SIBJICHUN"

5. | Kpucrammdeckue u 1 0 0 Y CTHBIH
amopdHbIe TBEPIBIE TENA OIIpOC;

6. | TemoBoe paciIMpeHue 1 1 0 0 YCTHBIN
cKatue 0TIpOC;

7. | OboOmaromuii ypok mo reme | 1 0 0 YCTHBIN
"CTpoeHue 1 CBOICTBA OIIpOC;
BelecTna" [IucbmeHHBbII

KOHTPOJIb;

8. | Temmeparypa. BuyrpeHnuss 1 0 0 YcTHbIiI
SHeprus 0TIpOC;

9. | CnocoObl u3MeHEHUS 1 0 0 YcTHbIN
BHYTpPEHHEH 3Hepruu 0TIpOC;

10. | Buapl Temonepenavn 1 0 0 VcTHBIN

0TIpOC;

11. | Teruonepenaua B mpupoge |1 0 0 Vel
TEXHHUKE OTIpoC;

12. | KoutponbHast padoTa mo 1 1 0 KoHTpobHas
TeMaM "CTpoeHue U CBOMCTBA paborta;
Bemiecta" u "Temnonepenaya"

13. | KonruecTBO TEIIOTHI. 1 0 0 Yerubiid
VY nenbHasg TEII0EMKOCTD OIIPOC;

BCIICCTBA




14. | Termoo6meH. Jlaboparophas [TpakTnyeckas
paborta "HccnenoBanue paborTa;
SBJICHHSI TEINIOOOMEHA TIpU
CMEIIMBAHUU XOJOIHON U
ropsiuei BoJbI"

15. | TensioBo€ paBHOBECHE. IIpakTrnueckas
Jla6opatopuas pa6ora pabora;
"Omnpenenenne KoJIMuecTBa
TEIUIOTHI, MOJIYYEHHOTO BOJIOM
IIPH TEIJIOOOMEHE C HarpeThIM
METAJUTMYECKUM IUITUHIPOM"

16. | YpaBHeHnue TerioBoro IIpaxTrueckas
6ananca. JlaboparopHas paborTa;
pabora "Onpenenenue
YAETbHOU TETUIOEMKOCTH
BemiecTna"

17. | Pemenue 3amad 1o teme [TnuceMeHHBIIH
"TenmooOMeH" KOHTPOJIb,

18. | [lnaBienue u OTBEpAECBAHUEC VcTHBIN
KPUCTAJJTNYECKUX BEIIECTB OTIpOC;

19. | YaoenpHas TemuioTa IUIaBICHUS. [TpakTuueckas
JlaGopaTopHnast pabota pabora;
"Onpenenenue yaenbHOM
TEIUIOTHI TIJIaBJICHUS JIbaa"

20. | ITapoo6pa3zoBanue u YcTHbII
KoHJeHcanus. Vcnapenue 0TIpOC;

21. | BnaxxHOCTh BO3/1yXa YcTHbIi

0TIpOC;

22. | U3MepeH#ue BIaKHOCTH [TpakTuyeckas
Bo3nyxa. JJaboparopHas pabora;
pabota "Omnpenenenue
OTHOCHUTENILHOU BIIaXKHOCTHU
BO3ayXa"

23. | Kunienue. YaenpHas TeIUIoTa VcTHbIit
napooOpa3zoBaHus OIpoc;

24. | Pemienue 3a/1a4 110 TEMe [InceMeHnHbI
"N3MeHeHne arperaTHbix KOHTPOJIb;
COCTOSIHMI BemiecTBa'

25. | DHeprust TOIUIMBA. Y IebHasl VcTHbIH
TEIUIOTa CTOPAHUS OIpoc;




26. | [IpuHIHUIBl pabOThI TEIIOBBIX YcTHbIH
nsurareneit. KITJ{ remnosoro OIIpOC;
JBUTATEIIS

27. | Perrenue 3a1a4 1o TeMe [TuceMeHHBII
"TemoBsle sgBienus"”. Buanl KOHTpO!JIb;
TeIUIONEePeIayn, KOJMIESCTBO
TEIUIOTHI, U3MCHCHHE
arperaTHbIX COCTOSIHUI
BEIIECTBA, BIAXKHOCTh
BO3yXxa"

28. | Pemienue 3ama4 no teme [TuceMeHHBIH
"Temnosele aBiaeHus". Buanl KOHTPOJIb;
TEIIONEePeIaur, KOJMIESCTBO
TEIIOTHI, U3MCHECHHE
arperaTHbIX COCTOSIHHI
BEIIECTBA, BIAYXKHOCTh
Bo3qyXa"

29. | O6006mIAOKHI YPOK TI0 TEME VeTHbIi
"TennoBsie siBICHUS" OIIpOC;

30. | KonrpossHas paboTa 1mo Teme KontponbHas
"TernnoBsie siBICHUS" pabora;

31. | DnexTpuzanms Tel. YcTHbIi
B3anmopeiictBue 3apsoKeHHBIX OIIPOC;
tei. 3akoH Kynona

32. | DAeKTpUYecKoe ToJIe. YcTHbIi
HanpsixkeHHOCTD MOJIs. onpoc;
[TpunHnun cynepno3unuu
AIIEKTPUYECKHUX MOJIeH

33. | HocuTenu dIIeKTPUYECKUX YcTHbIN
3aps0B. 3aKOH COXPaHEHHUSI 0TIpOC;
AIIEKTPUYECKOTO 3apsia

34. | Ctpoenue aToma YcTHbII

OTIPOC;

35. | [IpoBOTHUKY U TUDIIEKTPUKH. [TpakTryeckas

JIaboparopHas paboTa pabora;

"HNccnenoBanue NeHCTBUS
ANEKTPUYECKOTO TMOJIsI HA
MIPOBOJIHUKY U AUDJIEKTPUKH"




36. | O60OOLIAOIKI YPOK 110 TEME VerHbli
"DJIeKTpUUECKUE 3apsibl. OIIpOC;
3apspKeHHBIE Tella U UX [TnceMeHHbII
B3auMo/eiicTBue" KOHTPOJIb;

37. | Dnexrpuyeckuii Tok. Cra YcerHbii
TOKa 0IIpOC;

38. | UcTOYHUKH TOCTOSTHHOTO TOKA YcerHbii

0IIpOC;

39. | JleiicTBHS 3JEKTPUUECKOTO VerHbii
TOKa 0IIpOC;

40. | DnexTpryecKuii TOK B YcTHBIH
KUJKOCTSAX M ra3ax 0IIpoC;

41. | DnekTpuyeckas 1eMb. IIpaxTrueckas
JlabopaTtopHnast pabota pabora;
"COopxka u npoBepka paboThl
AIEKTPUYECKOHN LIeTH
MOCTOSITHHOTO TOKAa"

42. | Cuna Toka. JlaboparopHas [TpaxTrnueckas
pabota "U3mepenue u paborTa;

T'yJIUPOBAHUE CUIIBI TOK
e OBaHUE C oka"

43. | DnexTpudecKoe HaNpsKEHHE. [TpakTuueckas
JlabopaTtopHnast pabota pabora;,
"M3mepeHue u peryjampoBaHue
HanpspKeHus"

44. | ConpoTuBieHHE MPOBOJHHKA. [TpakTrueckas
JlaGopaTopHas pabota pabora;
"UccneqoBanue 3aBUCUMOCTU
CHWJIBI TOKA, UAYILETO uepe3

€3UCTOP, OT CONMPOTUBIICHUS
b
pE3UCTOPA U HATIPSIKEHUS HA
pesucrope"

45. | 3akon Oma a5 ydacTka 1enu Vel

0IIpOC;

46. | Y ienpHO€E COTPOTHBIIEHHE [TpakTryeckas
BenlectBa. JlabopatopHas pabora;

pabota "3aBUCUMOCTH
IEKTPUYECKOTO
COINPOTHUBIIEHUS IIPOBOIHUKA
OT €r0 JUIMHBI, IIJI01Ia N
MONIEPEYHOT0 CEYEHUSI U
Marepuana"




47. | Peocrar. JlJaboparopHast [TpakTnyeckas
pabota "PerynupoBanue CHIIbI pabora;
TOKa peoctarom"

48. | TTocnemoBarenbHOE [IpakTnueckas
COCIMHEHUE MPOBOTHUKOB. pabora;
JlaboparopHas paboTa
"[IpoBepka npaBuia CI0KEHUS
HaIpsHKEHUN IIPU
[I0CJIEJOBATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB"

49. | TTapaiensHOE COeTMHEHHE [TpakTnueckas
poBOAHUKOB. JIabopaTtopHas paborTa;
pabora "IIpoBepka mpaBuia
JUTSI CHJTBI TOKA TIPH
napajuieIbHOM COCIMHCHUH
pe3uctopon”

50. | CMmemanHble cOeIMHEHUS VY cTHBIN
MTPOBOTHUKOB 0TIpOC;

51. | PaboTa 1 MOLIHOCTH VcTHBIN
ANIEKTPUYECKOT0 TOKA. 3aKOH OTIpOC;
Jxoyna—Jlenua

52. | Pacuér paboThI ¥ MOLIHOCTH [TpakTrnueckas
ToKa. JIaGopaTOPHBIE OTIBITHI: pabora;
"Onpenenenne padoThl
AIIEKTPUYECKOTO TOKA,

UIIYIIETo yepe3 pe3uctop” u
"OnpenesneHrue MOUTHOCTH
AIIEKTPUYECKOTO TOKA,
BBIJICIIIEMO Ha pe3ucTope”

53. | DeKTpONIpoOBOaAKA U [TpakTryeckas
MOTPEOUTEINN IICKTPUICCKOM pabora;

sHepruu B ObiTy. KopoTkoe
3aMblkaHue. JJaboparopHas
pabota "Omnpenenenue KII/]
HarpeBareds. VccnenoBanue
3aBHCUMOCTH CUJIBI TOKA,
UAYILEro yepes JIAMIOYKY, OT
HaIpsDKEHUs Ha Heil"




54.

Pemenue 3agau no remam
"Cuia ToKa, HanpspKeHue,
CONPOTHUBIIEHUE, 3aKOH OMa
JUIS y9acTKa IeH, YAeTbHOEe
COMPOTHBIICHUE, COCTUHCHUS
IIPOBOJHUKOB"

IIuceMeHHbBIN
KOHTPOJIb;

55.

Pemenue 3agau no remam
"3axon Oma Juist ydacTKa Leny,
paboTa ¥ MOIITHOCTh TOKA,
3akoH Jlxoyns-Jlenna"

YceTHBIN
0TIpoc;

56.

O060061maronuilt ypok 1no Teme
"DnekTpuueckue siBIeHus"

YceTHBIN
0TIpocC;

S7.

KonTponbHas pabora no teme
"DnekTpuueckue siBIeHus"

KontponsHas
pabora;

58.

MaruuTHO€e nosie. OnbIT
Opcrena. JlaboparopHas
pabora "HccnenoBanue
JNENUCTBHUS SJIEKTPUYECKOTO
TOKAa Ha MATHUTHYIO CTPEJIKY "

[TpakTnueckas
pabora;

59.

MarnuTHO€ noJue
AIIEKTPUYECKOTO TOKA.
DJIEKTPOMAarHur.
JlaGopaTopHnast pabota
"OnBIThL, IEMOHCTPUPYIOLIHE
3aBUCHUMOCTD CHJIBI
B3aUMO/ICHCTBUS KaTyIIKU C
TOKOM M MarHUTa OT CUJIbI TOKa
Y HaIpaBJICHUS TOKA B
Karymke"

[IpakTnueckas
pabora;

60.

[TocTosiHHBIE MAarHUTBHI.
JlaGopaTopHbie pabOTHI
"UccneqoBaHnue MarHUTHOT'O
B3aMMOJICICTBUSA MOCTOSIHHBIX
MarHutoB" u "M3yyeHue
MAarHUTHOTO TOJISI IOCTOSTHHBIX
MarHuToOB MPH UX
00BbEeTMHEHNH U pa3zaeraeHun"

[IpakTuyeckas
pabora;

61.

MarnuTtHoe 1moje 3eMIIH U €ro
POJIb IUId ) KU3HU Ha 3eMite

YcTHBIN
0Ipoc;

62.

JleficTBe MarHUTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM

YcTHBIN
OIpoc;




63. | DaexTpoaBUTaATEIH 1 1 [IpakTryeckas
MMOCTOSIHHOTO TOKA. paborTa;
JIaboparopuas pabota
"KoHcTpynpoBanue u
u3yudeHue paboTbl
3JIeKTpoABUTaTeNs"

64. | KI1J snexTpoasuratesns 1 0 VYerHbii

OTIpOC;

65. | KonurposbHas padora o reme |1 0 KoHnTpospHas
"MaruuTHbIe SIBIEHUSA" pabora;

66. | [ToBTOpeHue u 0600MIICHIE 1 0 YcTHBIH
coJiep’kaHus Kypca GU3NKH 8 OIIpoc;
knacca. Tembl "CtpoeHue u
CBOMCTBA BelecTBa. TermioBbie
sIBJICHUS "

67. | TloBTOpeHue u 0600MIICHNE 1 0 Y CTHBIH
coJiep’kaHus Kypca GU3NKH 8 OIpoc;
Kiacca. TeMsl "DnekTpuueckue
Y MarHUTHBIE SIBJICHUS"

68. | IIpomexxyrounas arrecramust. |1 0 KonTtponbHas
Hrorosas koHTpoabHas paboTa pabora;

1o Kypcy ¢us3uku § kiacca.
Temsl "CTpoeHue 1 CBOMCTBA
BEIECTBA. TeIIOBbIC SIBICHUSL.
DneKTpUYecKrue U MarHUTHbIE
sBIeHUS"
OBIIEE KOJIMYECTBO YACOB |68 21

I10 ITIPOTPAMME
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