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IHOACHUTEJIBHAS 3AIINCKA

CopepxaHrie MPOrpaMMbI HAMPABICHO HA (OPMUPOBAHUE €CTECTBEHHO ~-HAYYHON IPaMOTHOCTH y4alTuXCs
Y OpraHM3alMIo U3yueHus: GU3HUKH Ha JesITeIbHOCTHON OCHOBE. B Hell yUnUTHIBaIOTCSI BO3SMOXKHOCTH
npeameTta B peanuzaruu TpedoBannii ®I'OC OOO K mIaHUPyeMbIM JIMYHOCTHBIM M METAIPEIMETHBIM
pe3ynbraTtaM o0ydeHUs, a TAK)Ke MEKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YU4EOHBIX MPEAMETOB HA
YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnkn — cucrteMmoo0pa3yronuii 111 €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB, TOCKOJIBKY
(bu3nyeckre 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U SABJICHUMN, U3y4aeMbIX XUMHEH, OH0JIOTuel, acTpoHOMUEH
u pusndeckoit reorpadueit. dusznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IIPEJOCTaBIIAET Hanbosiee sicHble 00pa3Libl IPUMEHEHHsI HAyYHOT O
METO/1a TO3HAHUS, T.€. clI0co0a MOIy4YeHHs JOCTOBEPHBIX 3HaHMI 0 Mupe. Hakonen, ¢pusuka — 310
IIpeIMET, KOTOPBIN HAapsALy C IPYTUMHU €CTECTBEHHOHAYUYHBIMU [IPEIMETaMU JO0JDKEH AAaTh IIKOJIBHUKAM
IIPEJCTaBICHUE 00 YBIEKATEIbHOCTH HAYYHOT'O UCCIIEN0BaHMS U PAIOCTH CAMOCTOSATEIIBHOTO OTKPBITUS
HOBOTO 3HAHHUS.

Opna 13 rIaBHBIX 331324 GU3NYECKOT0 00pa30BaHUs B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(opMHPOBAaHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECa K HAyKe Y OCHOBHOW MacChl 00yJaromuxcs,
KOTOpBIE B JaJIbHEWIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He meHee
BaYKHOMW 3a/1a4ueil ABJIETCS BbISIBICHUE U IIOJrOTOBKA TAJIAHTIIMBBIX MOJIOABIX JIFOJIEH 17151 IPOAOIKEHUS
o0Opa3oBaHus U JalbHEUIIeH npodeccuoHANIbHOMN 1eATEeIbHOCTH B 0071aCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUM U CO3JaHUU HOBBIX TEXHOJIOTUH. COrjacHO IPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE
orpeJiesieHuo, EctecTBeHHOHayyHast FpaMOTHOCTb — 3TO CIIOCOOHOCTh YeJIOBeKa 3aHUMaTh AKTUBHYIO TPax-
JAHCKYIO MO3UIINIO 110 00IIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMu, U €ro
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAEAMHU. HaydHOrpaMOTHBIN YEJIOBEK CTPEMUTCS
y4acTBOBaTh B apIr'yMEHTHPOBAHHOM OOCYXAEHUU MPOOJIeM, OTHOCALINXCSA K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TPEOYeT OT HEro CIAEAYIOUIMX KOMIETEHTHOCTEH:

— HAY4YHO 00BACHATH SBJICHUA,
— OIICHUBATh U ITIOHHUMAaThb OCOOEHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U WCIIO0Jb30BaTh HAYYHBIC NOKA3ATCIbCTBA AJIA IMOJTYYCHHA BBIBOOOB.

N3yuenue ¢pu3nku cniocoOHO BHECTH pellalonuil BKIaa B GopMHUpOBaHHE €CTECTBEHHOHAYYHON
TPAaMOTHOCTH OOYJarOIIIXCSl.

HEJIM U3YUEHUSA YYEBHOTI'O IPEJMETA «®U3UKA»

Henu nzyuenus Gpu3nku Ha ypoBHE OCHOBHOI'O 00I11er0 00pa3oBaHus onpeeneHs B Konuenmmu
npernoiaBaHus yueoHoro npeamera «®dusnka» B 00pazoBarenbHbIX opranuzanusax Poccuiickoit denepanum,
pealn3yIoNMX OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPKIEHHOM pemenneM Komnerun
MunuctepctBa npocseiienus Poccuiickoit @eneparuu, npotokosu ot 3 nexkadpst 2019 r. Ne [TK4BH.

Henu uzyuenust pusnxu:

— mpuoOpeTeHne HHTepeca U CTPEMIICHHUS 00yJaronIXcs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

— Ppa3BUTHUC HpeI[CTaBJIeHI/If/’I 0 HAYYHOM MCTOAC MO3HAHUA U (bOpMHpOBaHI/Ie HUCCICI0OBATCIBCKOT'O
OTHOILICHUA K OKPYXKAIOIIUM SABJICHUSAM,



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PCHUS KaK PE3yJIbTaTa U3YUCHHUsI OCHOB CTPOCHHS MATEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE TIPEACTABICHUH O POIU (HU3UKHU TSl pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayien mpodeccnoHaIbHOM e TeNbHOCTH,
CBSI3aHHOM C (PU3HKOIA, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HalpaBJICHHUU.

JlocTrkeHre 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHMs 00ECIICYMBACTCS PEIICHHUEM
CIIeTYIOIINX 3aJ1a4:

— HpI/IO6peTeHI/Ie 3HaHUH O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MCXAHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX 1 KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMGHPII;'I OIIHCBLIBATH U OOBIACHATH (I)I/ISI/I‘IGCKI/IG SABJICHHA C MCIIOJIb30BAHUECM
IMMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHC MCTOJ0B PCIICHUA HpOCTCfIIHPIX paC‘IéTHHX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOIIOaTh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI, JJA0OPaTOPHBIE PAaOOTH U
9KCHEPUMEHTAJIbHbBIE UCCIIE0OBAHUS C UCIOIb30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePIKaHMUs, BKIF0Yask HHPOPMAITHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTHYECKOE OllEHUBaHUE HHPOPMAIIIH;

— 3HAKOMCTBO €O cepamu npodecCHoHaTbHOMN AESITEIBHOCTH, CBI3aHHBIMU C (U3UKOH, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXKCHUAX q)HSH‘{CCKOfI HAayKH.

MECTO YYEBHOI'O IPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO dusuka sBaseTcs 0053aTeIbHBIM MIPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT usydeHue Gpuanku Ha 6a30BOM ypoBHE B 8
KJacce B 00b€Me 68 yacoB 1o 2 yaca B HEHETIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TersioBbIe IBJICHUSA

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pa3mepbl
aTOMOB ¥ MOJIEKYJI. OBITHL, IOATBEPKIAIOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro COCTOsAHUI BeniecTBa. Kpucramnnueckue u aMopQHble Tena.
OOBsicHeHHE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-KHHETUIECKOM
Teopun. CMayMBaHKUE U KallWJUIAPHBIC sABIEHUS. TEroBoe pacIIupEHUe U CKaTHE.

Temneparypa. CBs3b TeMITEpaTyphl CO CKOPOCTBIO TETIIIOBOTO IBUKEHUS YaCTHII.

BuyTpennss sueprust Crioco0bl H3MEHEHHST BHYTPEHHEH SHEpTUu: TEIUIOoNepeiaya i COBEPIICHNE paboTHI.
BI/IZ[BI TCILIONCpCaAaqun: TCIJIOMPOBOJHOCTh, KOHBCKI WA, U3JITYYCHUC.

KonmuecTBo TemoThl. Y aenbHas TeII0EMKOCTh BeliecTBa. TermmooOMeH 1 TeIIOBOE paBHOBECHE.
VYpaBHeHue TemioBoro 6ananca. [lnaBneHne n oTBepAeBaHHE KPHCTALUIMYECKUX BEIIECTB. Y IeNbHAs
teruiora miasneHus. [lapoobpazosanue u konneHcanus. Mcnapenue (MC). Kunenue. Y nenbHas Temiora
napoo0Opa3zoBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUs OT aTMOC(EpHOro AaBiieHus. BiaxxHocTh Bo3ayxa.

OHeprus TOmIuBa. Y AeiabHas TEII0Ta CrOPaHUsL.

[Tpunuumne! padotsl TerioBbix aeurareneil. KI1J[ teroBoro npuratens. TemnoBsie ABUTAaTENH U 3alUTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MpeBpallleHus YHEPTUH B TeII0BbIX mpoieccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. Habnmroienue siBieHnii cMauMBaHusI U KAMWUTSIPHBIX SBICHUN

. Habmroienue TemnoBoro pacimupeHus e

. I3meHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMA U HAarpEeBAHUU WITH OXJIAXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun
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. OxJtaxieHne mpu COBEPIICHUH PaOOTHI

9. HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH
10. CpaBHEeHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB

11. HaOmronenve KUIeHus

12 .HabnrofeHne MoCTOSHCTBA TEMIIEpaTyphl IPH MJIaBICHUH
13. Mojenu TEIUIOBBIX JBUTATEICH

Jlabopamopnwvie pabomot u onvimul

1. OnbITH IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa

3. OnbIThI 10 HAOTIOJEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPIBIX TeI

4. OmpeneneHue TaBJICHHS BO3yXa B OaUTOHE IIMPUIIA

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUSI BO3/yXa OT €ro o0b&Ma U HarpeBaHus WK
OXJIaKJICHUS

6. IIpoBepka runoTe3sbl TMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKOM TpyOKe
OT TEMIIEPaTypBI

7. HaGmroieHre n3MEHEHHs BHYTPEHHEH HEPruM Tella B pe3ysibTaTe TeIulonepeady U paboThl BHEIIHUX
CHII

8. MccnenoBanue sIBJICHUS TEIUIOOOMEHA TIPH CMEIIUBAHUH XOJIOTHON U TOPSYEH BOJIBI

9. OnpeneneHue KOINYECTBA TEIUIOTHI, TOJIyYEHHOT'O BOJOU IPHU TEMJI000MEHE C HArPEThIM
METANINYECKUM LAIUHAPOM



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. Onpenenenre OTHOCUTEILHOM BIAXKHOCTH BO3IyXa
13. Onpenenenue yieabHON TEMIOTHI MJIABJICHUS JIbJa

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

OnexTpusanusd Tei. [[Ba poaa ayekTpuueckux 3apsaioB. B3anmoaencTBue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTD CHUJIbI B3aUMOJICHCTBHUS 3aPsHKEHHBIX TEJ OT BEJTUYHHBI 3apSI0B U PACCTOSIHUS MEXKIY TEIAMM).

Dnekrpuueckoe noje. Hanpspk€HHOCTD 37eKTpruuecKoro mods. [IpuHImn cyneprno3uinu 31eKTPHIeCKIX
noJjie (Ha KaYeCTBCHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DiaeMeHTapHbIN diekTpudeckuil 3apsii. Ctpoenue aroma. [IpoBogHuku
U AUBJIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsijia.

ONEeKTpUYECKUi TOK. Y CI0BUS CYIIECTBOBAHUS 3JIEKTPUYECKOT0 TOKA. MICTOUHMKH MOCTOSTHHOT'O TOKA.
JIefCTBUS PIIEKTPUUYECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE). DJEKTPUUYECKUM TOK B KUIKOCTIX
U rasax.

Onekrpuueckas nenb. Cuna Toka. JnekTpuyeckoe HanpsbkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y AETBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH OMa Juig yyacTka uenu. [locnenoBarenbHoe U napauienbHOEe COCTUHEHNE
IIPOBOJIHUKOB.

Pabota u Mo1IHOCTD A5eKTpruYecKoro Toka. 3akoH Jxoyns— JleHua. DnekTpuyeckue 1enu U NoTpeduTenu
ANIEKTPUYECKOH SHepruu B 0bITY. KopoTkoe 3ambikaHue.

[TocTosiHHBIE MarHUTHI. B3anMmoneiicTBue MOCTOSHHBIX MAarHUTOB. MarHutHoe nojie. MarHuTHoOe 1osie
3eMJIM U €ro 3HaYeHHe AJ KU3HU Ha 3emie. OnbIT Opcerena. MarHuTHOE 10JI€ AJIEKTPHUECKOrO TOKA.
[IprmeHeHue IeKTPOMarHuToB B TEXHUKE. J{efiCTBUE MarHUTHOTO I0JIsS HA IPOBOIHUK C TOKOM.

DneKTpoABUTaTe b MOCTOSIHHOTO TOKa. VcIioib30BaHNe JIEKTPOIBUTaTeNNed B TEXHUUECKUX YCTPOICTBaxX U
Ha TPAHCIIOPTE.

OmnbiTel @apajes. SBnenue snekTpoMarauTHol MHIYKIMU. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoObl
MOJIYYEHUS JIEKTPUUECKON SIHEPTUH. DIIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu

DneKTpu3zanus Tei

JIBa poJia 2JIEKTPUUECKUX 3aps0B U B3aUMOICHCTBUE 3apsIKEHHBIX Tell
Y CTpolcTBO M ICMCTBHE 3JIEKTPOCKOIA

DIIEeKTpOCTaTUYECKAsT MHTYKIIUS

3aK0H COXpaHEHUs MMEKTPUIECKUX 3apsI0B

[TpOBOTHUKY ¥ TUDTEKTPUKH

MOHeJ'II/IpOBaHI/Ie CHJIOBBIX JIMHHI OJICKTPHUYCCKOI'O ITOJIA

e N

M CTOYHHKH TOCTOSIHHOTO TOKa

he

JleficTBHS 2EKTPUYECKOTO TOKA

10. DnexTpuyecKuii TOK B )KUAKOCTH

11. I'a30BBIi1 pa3psan

12. U3MepeHne cuiibl TOKa aMIIEpMETPOM

13. I3MepeHne 3NeKTpUIECKOTO HANPSKEHUSI BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONPOTHUBJIEHUN

15. B3aumoelcTBie NOCTOSIHHBIX MAarHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs OJIIOCOB MarHuTa 17.
MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB

18. OnbIT OpcTena



19. MarauTHOE 110JI€ TOKA. DJIEKTPOMarHuT

20. JleiicTBME MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOTO TOKa

22. UccnenoBaHue SBJICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onswitel Dapanes

24. 3aBUCHMOCTb HAIIPaBJICHUs UHAYKIIMOHHOTO TOKAa OT YCJIOBHMM €ro BO3HHUKHOBEHHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OnbITHI IO HAOTFOICHUIO SJICKTPU3AINH TEJI MHIYKIIMEH U IIPH COMPUKOCHOBCHUN
HccnenoBanue NeicTBUS SIEKTPUIESCKOTO MO HA IIPOBOAHUKH U JIUAICKTPHKH
COopka 1 mpoBepKa padOTHI IEKTPUUECKOH IETH MTOCTOSHHOTO TOKa

W3mepeHue u peryImpoBaHue CHITbI TOKA

IS

W3mepenue u peryinpoBaHue HallpsHDKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIIYILIETO Yepe3 pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOpa U
HaIpPsDKEHUS Ha pe3UCTope

7. ONBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COITPOTUBIICHUS IPOBOJAHUKA OT €r0 JUINHBI,
IJIOLIA/I MTOTIEPEYHOI0 CEUEHUs U MaTepuaa

8. IlpoBepka nmpaBuia CI0KEHUS HANPSDKEHUH MTPU MOCIe10BaTEIbHOM COSIMHEHUHU JBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia sl CUIIbI TOKA IPU NMapajuIeIbHOM COEIMHEHUH PE3UCTOPOB

10. Onpenenenue paboOTHI JIEKTPUUECKOTO TOKA, UIYILET0 Yepe3 PE3UCTOp

11. Onpenenenre MOLITHOCTH 3JEKTPUUECKOT0 TOKA, BBIIEISIEMOM Ha pe3nucTope

12. ViccnenoBanne 3aBUCHMOCTH CUJIbI TOKA, UYILETr0 Yepe3 JIAaMIIOUKY, OT HANPSKEHUs Ha Hell

13. Onpenenenue KII/l narpeBarens

14. ViccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSTHHBIX MarHUTOB

15. 3ydyeHne MarHUTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB MIPU UX 00BbETUHEHUU U Pa3/IeIeHUN

16. ViccnenoBanue AecTBUS AIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aMMOJEHCTBUSA KaTyIIKA C TOKOM M MarHuTa OT
CHJIbI TOKA U HaNpaBJICHUS TOKA B KATYyILIKE

18. M3yuenue neicTBUS MarHUTHOTO TOJIsI HA TPOBOAHUK C TOKOM

19. KonctpynpoBanue u usydeHue paOOThl 3JIEKTPOJBHUraTEls

20. Uzmepenne KIIJI anekTpoaBUraTesIbHON YCTaHOBKH

21. OnbITHI 110 UCCIIEIOBAHUIO SIBJIEHUS YJIEKTPOMATHUTHON MHAYKIIUU: UCCIIETI0BAHNE H3MEHEHNUN

SHAYCHUA U HAIIPABJIICHUSA UHAYKIIMOHHOI'O TOKa



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HA JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METANpPEIMETHBIX U MIPEJAMETHBIX PE3YyIbTaTOB OCBOECHHUS YyUE€OHOIO IIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— TIPOSIBIIEHUE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKOM (pr3nuecKor HayKu;

— HOEHHOCTHOC OTHOIICHUEC K JOCTUKCHUAM pOCCHﬁCKHX y‘IéHBIX (bl/ISI/IKOB.

Fpa.m’dancxoe u nyoeno-npaecmeeunoe eocnumaHnue.:
— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6Cy)KI[eHI/II/I 06H.ICCTB€HHO-3Ha‘-II/IMLIX 1 STUYCCKHUX HpOGJIeM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM IIOCTI/I)KCHI/II;'I (bI/I?;I/IKI/I,

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIbHOCTHU y‘IéHOFO.

Icmemuueckoe éocnumanue:
— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (1)1/131/1%01(0171 HAayKH: eé TrapMOHHUYHOTI'O ITIOCTPOCHUS, CTPOI'OCTH,

TOYHOCTH, JJAKOHNYHOCTH.

IIEHHOCInM HAYYHO20 NO3HAHUA:
— OCO3HaHHUC ICHHOCTHU (1)H3H‘Iec1(0ﬁ HAaYKH KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOILICH KYJbTYPBHI;

— pa3BUTHE HAYYHOH JIFOO03HATEIbHOCTH, UHTEPECA K UCCIIEI0BATENbCKON e TENbHOCTH.

Dopmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:
— OCO3HAHME LIEHHOCTHU 0€3011acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH IPaBWJI 0€30MacHOI0 MOBEJCHHSI Ha TPAHCIIOPTE, Ha IOPOrax, C MEKTPUUECKUM U TEIIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa peQIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe eocnumanue:
— aKTUBHOE Y4acTHe B PEUICHUH MPAKTUYECKHX 3a/a4 (B paMKaX CEMbH, IIIKOJIbI, FOPO/Ia, Kpast)
TEXHOJOTUYECKOW M COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UUECKHUX 3HA

HUI;— HMHTEpec K MPAaKTUYECKOMY H3YYEHHUIO MpodeccHii, CBSI3aHHBIX C PUIUKOM.

IKonozuueckoe éocnumanue:
— OpUEHTaIUs Ha MpUMEeHEeHHe (PU3NUECKUX 3HAHUH /715 peleHus 3aja4d B 00JacTh OKpyKarolieu
Cpenbl, IUIAHUPOBAHUS IIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX ITOCJIEICTBHM JIUIS OKPYKAFOIIEH

Cpebl;— OCO3HaHUE TJIO0ATBHOTO XapakTepa HKOJIOTUYECKHUX MPOOJIEM U IyTeH WX peIIeHHs.
Aoanmayusa 00yuaruiezoca K U3MeHAIOUWUMCA YCI08UAM COUYUATNLHOU U RPUPOOHOIL CPEObl:

— MOTPEeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOJIHEHUN UCCIIEJOBAaHUI U MTPOEKTOB (hHU3HUECKOI
HANPAaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM IPYTHX;
— TOBBILIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH YEPEe3 MPAKTUUYECKYIO NEATEIbHOCTh;

— TOTpeOHOCTH B (hOPMUPOBAHHH HOBBIX 3HAHUH, B TOM uuciie GOPMYIUPOBATH U/IEH, MOHATHUS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (DU3UKH;

— TUIAHUPOBAHME CBOETO PA3BUTHUS B MPHOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIbI, 00IIECTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OIICHKA CBOMX JICHCTBUI ¢ Y4ETOM BIUSHUS Ha OKPYKAIOLIYIO CPEly, BOSMOXKHBIX TTI00AIBHBIX

MOCJICICTBUH.

METAIIPEIMETHBIE PE3YJIbTATDI
YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbBIE TPU3HAKH O0OBEKTOB (SIBJIICHHIN);
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIHN, OCHOBAHHUS JJIsl 000OIIEHUS U CPABHEHUS,
— BBISBJIATH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHUS B PaCCMAaTPUBAEMBIX (DaKTax, TAaHHBIX ¥ HAOIOICHHUSX,
OTHOCSIIIIUXCS K PU3HUECKUM SBJICHUSM;
— BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U MTPU U3YYCHUH (PU3HUECKUX SIBJICHUH U MPOIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHH, BHIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;
— CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yueOHoi (pusndeckoi 3agaun (CpaBHEHNE HECKOJIBKUX
BapUAHTOB PEIICHUsI, BEIOOp HanOoJIee MOAXOISIIETO C YYETOM CAaMOCTOSTEIFHO BBIICTICHHBIX

KPUTEPUEB).

ba3zoevie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;
— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY IJIaHY ONBIT, HECIIOKHBIN (PU3NYECKUil
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3NUECKOTO SIBICHHUS;
— OIIEHMBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMAIIHIO, TOTYYEHHYIO B XOJI€ UCCIIeI0BaHUs
WJIM SKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (OpMYIUPOBATH 000OIIEHHUS U BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, OMIBbITA, UCCIICOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JJaJIbHEHIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBIIBUTaTh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3IUYHbIE METO/bI, UHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE U 0TOOpe MHPOPMAITUH UITH
JAHHBIX C YU4ETOM NPEeASIOKEHHON YueOHOH (PU3NUeCcKOi 3aauu;
— aHaJM3UpPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3IMYHBIX BUIOB U GOpPM
IIPE/ICTABIICHMS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMY IpeAcTaBiIeHUS HHPOPMALIUU U WILTIOCTPUPOBATD

pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOM rpaduKoil U uX KOMOWHAIUSMHU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HeﬁCTBHH



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuana, pe3yJabTaToB JJa00OpaTOPHBIX pabOT U MPOEKTOB 331aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKIaeMOI TeMbI M BBICKA3bIBAaTh UJICH, HAIICJICHHBIE HA DPEILICHUE 3aaud U
HOJJIepAKaHUE OJIaroKeIaTeIbHOCTH OOIIEHHS;

— COIIOCTaBJISITh CBOM CYXKJIEHUS C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JUAora, OOHapyXUBATh
pa3inyre U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO NMPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHOCMb (COMPYOHUUECME0):

— MOHHUMAThH U UCTIOIB30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBUYaTbHOU PabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATh LCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATH ,HeflCTBHH o €€ JOCTHXKEHUIO:

pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U Pe3YIbTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa60T1>1, A0CTUIrasA Ka4YCCTBCHHOI'O pE3yJibTaTa 10 CBOCMY HAIIPAaBJICHHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hopMyITUpPOBAaHHBIM YYACTHUKAMH B3aHUMOJICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauu;l:

— BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHus (PU3nIecKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IINYHBIX MOJAXO0AAX MPUHATUS pellieHUui (MHIUBUAYAIbHOE, IPUHATHE
pelIeHus B rpymIe, NPUHITHE PEILIEHUH TPYIIOil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3a]jauu W IJIaHa UCCIIEI0OBaHMS C
Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh NpeAiaraeMble
BApUAHTBI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH | MPEJIaraTh MjiaH e€ N3MEHEHUS;

— OOBSICHATH MPUYMHBI JOCTHKEHHS (HEIOCTUIKEHUS) Pe3yIbTaTOB AESITEIbHOCTH, JaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTDb KOPPEKTUBEI B ICATCIBHOCTD (B TOM YHUCJIE B X0 BBIITOJTHECHUA (1)I/ISI/IV-IGCKOFO HCCICa0BaHUsA
NN npoeKTa) Ha OCHOBC HOBBIX 06CTOHTCHLCTB, U3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OI(,
BO3HHUKIIIHNX pr,[[HOCTCﬁ;

— OLCHUBATb COOTBCTCTBUC PE3YyJIbTaTa LCJIN U YCIIOBUAM.
3M0uu0HaJlebll2 UHmelieKkm:

— CTaBUTh ce0s HAa MECTO JAPYToro YeloBeKa B X0JIe CIopa WK AUCKYCCUU HA HAYYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro.



Ilpunamue cedn u opyaux:

— MpHU3HaBaTh CBOE MPAaBO HA OLIMOKY MPH pelIeHnd GU3NUECKUX 3a7a4 WK B YTBEPKICHUAX HA
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Yy O0YUaIOIIUXCS
YMEHUU:

— HCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE aTOMOB U MOJIEKY!I,
arperaTHbIe COCTOSIHMS BEIIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE TeJla, HACBIILIEHHBIA U HEHACHI-
LICHHBIN [1ap, BIaKHOCTb BO3/1yXa; TEMIIEPATYPa, BHYTPEHHss SJHEPIUs, TCIUIOBOM JABUTATEIIb;
JJIEMEHTAPHBIN JJIEKTPUYECKUN 3apsAl, JJIEKTPUIECKOE T10JI€, IPOBOJHUKU U TUIIEKTPUKH, TOCTOSHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuuaTh SABJICHUs (TEIIOBOE paclIMpeHHe/cykaTue, Terionepeaaya, TerIoBoe paBHOBECHE,
CMaydMBaHUE, KallWJUIAPHBIC SIBJICHUS, UCTIApEHHE, KOHACHC AN, TUIaBIICHUE, KPUCTAUTU3AIIHS
(oTBepaEBaHKE), KUIICHHE, TEIIoNepeaada (TeIoNPOBOHOCTh, KOHBEKIIMS, U3TYUCHUE); DIICKTPU3AIUs
TeJI, B3aUMOJICHCTBUE 3apsIIOB, JCHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKAaHHUE, B3aUMOICHCTBUE
MarHuTOB, I€WCTBHE MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasE MHAYKIHS) IO OIH-
CaHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (hHU3HUECKOE
SIBJICHUE;

— Ppacmo3HaBaTh IPOSBICHHUE HU3YYEHHBIX (DU3MYECKHX SIBIICHUH B OKPY’KAIOIIEM MHpE, B TOM YHCIIe
¢du3nyeckre sIBIEHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHNE U KalUJUIIPHBIE SBJICHUS B IPUPOJE,
KpHUCTaJIbl B Ipupoe, u3nydenue ConHila, 3aMep3aHue BoJoEMOB, MOpPCKHeE Opu3bl, 00pa3oBaHue
pOChl, TyMaHa, UHesl, CHETa; JIEKTPUUYECKHE SIBICHUS B aTMOc(]epe, dJeKTPUUECTBO )KUBBIX OPraHU3MOB;
MarHuTHOE IoJie 3eMIIH, APei MO0 COB, pOJIb MATHUTHOT'O NOJIS AJIs )KU3HU Ha 3eMJIe, NOJISIPHOE CH-
SIHUE; IIPU 3TOM ME€PEBOIUTH MPAKTUYECKYIO 33/1a4y B YUeOHYI0, BBIJIENIATH CYIIECTBEHHbBIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SBIICHUIA;

— OIIUCBIBAaTh U3yUYECHHBIE CBOWCTBA Te U (PU3NYECKUE SIBICHUS, UCIIONB3Ys (PU3NUECKUE BETUUNHBI
(TeMmieparypa, BHYTPEHHSs1 SHEPTHsl, KOJMYECTBO TEIJIOTHI, Y/AEIbHas TEIIOEMKOCTD BELIECTBA,
yJleNbHas TEeMJIoTa IJIaBJIeHUs, yelbHas TeloTa MapooOpa3oBaHus, yieibHas TEII0Ta CTOPaHHS
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MalllMHbI, OTHOCUTENbHAS BIAXKHOCTh BO3AYXa,
JEKTPUYECKUH 3apsill, CUIIa TOKA, SJIEKTPUUECKOE HANIPSKEHHE, COIPOTUBIIEHUE NPOBOIHUKA, YIEIbHOE
COTIPOTHBIIEHUE BEIIECTBA, padOTa U MOLTHOCTh AIEKTPUUYECKOTO TOKA); MPU ONHMCAHUU MPABUIBHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIONB3YEMBbIX BEJIMUMH, 0003HAYEHHUS U €MHULIBI (PU3HYECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUYHUHY C JPYTMMH BETUYUHAMU,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEN (PM3HMUECKUX BEIUYHH;

— XapaKTepu3oBaThb CBOICTBa TCI, (bPISI/I‘IeCKI/Ie SABJICHUA U IIPOUCCChI, UCITOJIB3YA OCHOBHEBIC
MI0JIO’KEHUS] MOJIEKYIISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYNIEPIO3UIINH MTOJIEH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHMsI 3apsA/a, 3akoH Oma J1s ydacTKa Lemu, 3akoH J»oys -
Jlenia, 3aK0H COXpaHEHUs SHEPTUH; IPU ITOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— OOBSCHATh PU3NUECKUE NTPOLIECCH] U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE CUTYaIHi
IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATh IPUUNHHO-CIICICTBEHHBIE CBA3H, CTPOUTH O0bBsC-
HeHue U3 1 - 2 Toruveckux maroB ¢ ornopoit Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SIBICHUH,
(U3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelaTh pacu€THbIC 3a1a4K B 2 - 3 IeHCTBUS, UCIIONIb3YS



3aKOHBI ¥ (DOPMYJIBI, CBS3bIBAIOIINE (DU3MUECKUE BEMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a7jau
3aMMCBIBATh KPATKOE YCIOBHE, BBIBIATH HEJJOCTATOK JaHHBIX JUIS PELICHUS 3a7auH, BEIOUPATh 3aKOHBI
U GOpMyJIbl, HEOOXOAUMBIE 7S €€ PelIeHNUs, TPOBOAUTD PACUYETHI U CPAaBHUBATH MOJyYCHHOE 3HAUCHHE
¢u3uUecKoil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOXKHO PEIIUTDH ITPU ITOMOIIN (bHSPI‘ICCKI/IX MCTOOOB; UCIIOJIb3Ys
OIMMUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC NMPCAIIOJIOKCHNUE, OLICHUBATH ITPABUJIBHOCTD TOPsAAKA
MMPOBCACHUA UCCIICAO0BaHNA, ACJIaTh BBIBOABI,

— TPOBOJHTH OIBITHI 110 HAOIIOCHHUIO (PU3MUECKUX SBICHUN MM (PU3HMUECKUX CBOWCTB TEJ
(KanwIISIpHbIE SIBJICHUS, 3aBUCUMOCTbH JIaBJICHHUS BO3AyXa OT ero 00bEMa, TeMIlepaTyphbl; CKOPOCTH MPO-
1[ecca OCTHIBaHUS/HArpeBaHUs IPU M3JIyUYECHUH OT I[BETA N3JTyYaroIlei/IorIOMAloel TOBEPXHOCTH;
CKOPOCTb MCHApEHHUsI BOJIbI OT TEMIIEPATYPhl )KUIKOCTH M ILIOMIA/INA €€ NOBEPXHOCTH; ANEKTPU3ALUS TEI
Y B3aUMOJICUCTBUE JICKTPUUYECKUX 3apsA10B; B3aUMOACUCTBUE IOCTOSHHBIX MarHUTOB, BU3yaJIn3aLus
MAarHUTHBIX ITOJIEW MIOCTOSIHHBIX MarHUTOB; JEMCTBUS MarHUTHOIO I10JIs1 HA IPOBOJAHUK C TOKOM,
CBOICTBA AJIEKTPOMArHuTa, CBOMCTBA AJEKTPOABUTATEINS IOCTOSHHOTO TOKa): (OpMYyIHUPOBATH
IIPOBEPSEMbIE IIPEIION0KEHNS, COOMPATh YCTAHOBKY U3 IIPEJI0KEHHOT0 000PYA0BAHUS; OIIUCHIBATH
XO/JI OTbITa U (POPMYIUPOBATH BHIBOIBL;

— BBINOJHATH IPSIMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHOM BIIaKHOCTH BO3/1yXa, CUJIbI TOKA,
HaIPsKCHUA C UCITOJIB30BAHUCM aHAJIOI'OBBIX HpI/IGOpOB U JaTYUKOB (1)I/I3I/I‘-IGCKI/IX BCJIIMYMH; CpaBHHUBATb
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

— TIPOBOJUTH UCCIICJOBAHUE 3aBUCUMOCTH OJHOM (pU3MUeCcKOr BEIMYUHBI OT IPYTOii ¢
MCIIOJIb30BaHUEM MPSAMbIX U3MEpPEHUH (3aBUCUMOCTh COITPOTHBIIEHUS MPOBOJIHUKA OT €r0 JUIMHBI,
IIJIOIIAY TIOTIEPEYHOT0 CEYEHHMSI U YAEIBHOIO CONMPOTUBIICHUS BELIECTBA IIPOBOIHNKA; CUJIBI TOKA,
UIYLIEro Yepes3 MPOBOJHUK, OT HAIIPSKEHUS Ha IPOBOJHUKE; UCCIIEJOBAHUE ITOCIIEI0BATEIBLHOIO U T1a-
paJuIeIbHOI0 COEIMHEHUH IPOBOTHUKOB): TUIAHUPOBAThH UCCIIEI0BAaHHE, COOMPATh YCTAHOBKY U
BBITOJIHATH U3MEPEHMUS, CIIeAYs MPEATI0KEHHOMY IUIaHy, (UKCUPOBATH PE3yJIbTaThl MOTY4E€HHON
3aBUCHUMOCTH B BUJI€ TaOJIUIl U TpapUKOB, A€JIaTh BHIBOJBI 10 PE3yJIbTaTaM MCCIIEI0BaHUS;

— MPOBOAWUTH KOCBCHHLIC U3MECPCHUA (1)I/ISI/I‘~I€CKI/IX BCJIIMYHH (YILCHLHaH TEILIOEMKOCTD BC€IICCTBA,
COIIPOTUBJICHHUEC MPOBOJIHHKA, pa60Ta 1 MOIIHOCTDB 3JICKTPHUYCCKOT'O TOKa)I IJIaHUPOBATH U3SMCPCHUA,
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTaHOBKY, CIICAYS npezmoxceHHoﬁ HHCTPYKIMU, U BBIYHUCIIATD
3HAYCHUC BCIINYUHDBI,

— co0oaaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX NPHOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOMH
Ha UX ONMCaHUs (B TOM YHCJIE: CUCTEMa OTOIJICHUS JJOMOB, TUTPOMETp, NapoBasi TypOMHA, aMIIEpMETD,
BOJIBTMETP, CYETUMK IEKTPUUECKON SHEPTUH, DJIEKTPOOCBETHTEIbHbBIE TPUOOPHI, HArpeBaTEIbHbIE
AEKTPONpUOOPHI (IPUMEPHI), TEKTPUUECKHUE MTPETOXPAHUTENN; HIEKTPOMAarHuT, 3J€KTPOABUTaTElh
MOCTOSIHHOTO TOKa), UCIIOJb3YsI 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBICHUN U HEOOXOIUMbIE
¢du3nueckre 3aKOHOMEPHOCTH;

— pacmo3HaBaTh MPOCTHIC TEXHUUECKUE YCTPOUCTBA U U3MEPHUTEIbHBIE IPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTeIb
BHYTPEHHETO CrOPaHusl, JJIEKTPOCKOII, PEOCTAT); COCTABISATH CXEMBbI DJIEKTPUUECKHX IIeTeil ¢
MOCIIEI0BATEIHHBIM U MApAIUIECTHbHBIM COCTUHEHUEM JIEMEHTOB, pa3linyasi YCIOBHbBIE 0003HAUCHUS
3JIEMEHTOB JIEKTPUUYECKUX LENeH;

— MPUBOJIUTH MPUMEPHI/HAXOIUTh UH(POPMALIHIO O TPUMEpaX MPaKTUYECKOTO UCIIOJIb30BAHUS



bu3HYECKUX 3HAHWI B MMOBCETHEBHOM JKU3HU IS 0OecrieueHus 6€30MacHOCTH Py 0OpaIieHuu ¢ mpudo-
paMH M TEXHHYECKHMMH YCTPOWCTBaMH, COXPAaHEHHs 30POBBS U COOIIOJCHUS HOPM SKOJIOTUIECKOTO
TIOBEJICHHS B OKpYIKAIOIIeH cpejie;

— OCYLIECTBIATh IOUCK HH(pOpMAlMKU (PU3HMUECKOro cojaepKaHus B ceTh VHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U yTEM CPaBHEHUS JTOTIOJIHUTENBHBIX HCTOYHUKOB BBIIEIATH HH(POPMALIUIO,
KOTOpAast SABJISIETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;

— HCIIOJIb30BAaTh MPH BHIMIOJIHEHUH YUE€OHBIX 33aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATyPy PU3NIECKOTO
COJIepXKaHusl, CIpaBOYHbIE MaTEpHaJIbl, pecypchl ceTu IHTepHeT; BIageTh npuémMamMmu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMK U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MUCbMEHHBIE U KPAaTKUE YCTHbIE COOOLIEHUs, 000011ast nH(pOpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJIEPKAHMS, B TOM YHCIIE yOJIMYHO MPEACTABIATH PE3YIIbTaThI
IIPOEKTHOM UJIM MCCIIEN0BATEIbCKON AESITEIbHOCTH; IIPU 3TOM IPAMOTHO MCIOJIb30BaTh N3YUEHHBIN
NOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOXKAATH BRICTYIUICHNE MPE3EHTAINEH;

— IIPHU BBIIIOJHCHUHU y‘Ie6HBIX IIPOCKTOB U I/ICCJIC,Z[OBaHPlﬁ (1)I/I3I/I‘IGCKI/IX IIpoueCCOB pacCpCaACIATh
0053aHHOCTH B rpynmc B COOTBECTCTBHUU C IMTOCTABJICHHBIMU 3aa4aMH, CJICANUTD 3a BBIIIOJIHCHUCM I1JIaHA
I[CﬁCTBHfI H KOPPECKTHUPOBATH €TI0, AACKBATHO OLICHNBATDH COOCTBEHHBIH BKJIag B ACATCIIbHOCTD I'PYIIIIbI;
BBICTPAaNBATb KOMMYHHUKAaTUBHOC B3aI/IMOI[eI>JICTBPIG, IMPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(l)JII/IKTI)I.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanmenoBanue pa3sgenoB u Tem | KoanmuecTBo yacos Nata Buabl 1esiTeIbHOCTH Busael, DIeKTPOHHBIE
n/m | IporpaMmsbl H3Y4eHHs dopmbl (uudposbie)
BCEro | KOHTPOJIbHBIE | MPAKTHYEeCKHe KOHTPOJIsI ofpa3oBaTebHbIE
padoTsl padoTsl pecypest

Pazznen 1. TensioBble siBIeHUSs

1.1. | Crpoenne u cBoiicTBa Bemecra | 7 Hab6nroneHue 1 MHTEpIPETALUs OIBITOB, CBUIETENIbCTBYIOLIMX 00 AaTOMHO-MOJIEKYJIIPHOM CTPOSHUH | Y CTHBIH 1. ®enepanbHblit
BELIECTBA: ONBITHI C PACTBOPEHHUEM Pa3IHYHBIX BEIIECTB B BOJE; o11poc; LEHTP
PemneHne 3a1a4 0 OLEHUBAHUIO KOJIMYECTBA ATOMOB HJIM MOJIEKYII B €[IMHUIIEC 00BEMA BEIIECTBA; IuceMenHBIH | MHQOPMAITHOHHO-
AHanu3 TeKCcTa APEeBHUX aTOMUCTOB (Hanpumep, pparmMenTa nodmsl Jlykperus «O npupoje Beuei») ¢| KOHTPOJIb; 00pa3oBaTEIbHBIX
M3JI07KEHNEM 060CHOBAHHIT aTOMHOM THIIOTE3b! (CMBICIIOBOE uTeHHue). OlLeHKa yoeauTenpHocTr 3Tux | TecTuposanue; | pecypcos (PLIIOP)

000CHOBAHHUIA;

OOBbsicHeHHE OPOYHOBCKOTO IBIDKEHUS, SIBICHUS TU(PDY3UHN pa3Indnii MeX Ty HIMH Ha OCHOBE
TIOJIOXKEHUH MOJIEKYIISIPHO-KHHETHYECKO TEOPHH CTPOCHUS BEIIECTBA,;

OOBsICHEHHE OCHOBHBIX Pa3JIM4Ui B CTPOCHUH Ia30B, XKUIKOCTEH U TBEPIBIX T C HCIIOIb30BAaHHEM
TIOJIOXKEHUH MOJIEKYJISIPHOKHHETHISCKON TEOPHHU CTPOCHHUS BEIECTBA;

ITpoBeneHne ONBITOB IO BEIPAIIUBAHHIO KPHCTAILIOB IOBAPEHHON COJIM MWIIM caxapa;

IpoBeneHne 1 0OBICHEHHE ONBITOB, IEMOHCTPUPYIOIIUX KAIMILIIPHEIC SIBIICHUS U SIBJICHHE
CMaunBaHUS;

OObACHEHNE PO KAMJUIAPHBIX SBJICHUI 11 IOCTYIUICHUS BOJIbI B Opranusm pacrenuii (MC —
Ouosorus);

Hab6nronenue, nposeeHye U 00bsICHEHUE ONBITOB MO HAOIIOJEHHIO TEIUIOBOTO PACIIMPEHUS Ta30B,
KHIKOCTEH U TBEP/IBIX TeI;

OObsCHEHNE COXpaHEHUs: 00bEMA TBEPIBIX TEJl, TEKYHYECTH KHIKOCTU (B TOM YHCIIE, Pa3HUIIbI B
TEKYYECTH I Pa3HbIX KUAKOCTEH), TaBICHU ra3a;

I1poBesieHNE OMBITOB, IEMOHCTPHPYIOIIMX 3aBUCHMOCTb JIaBICHHS BO3/yXa OT ero 00bEMa
HArpeBaHMs WM OXJIQXKICHUS, M UX 00BSCHEHHE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO yUeHHUs; AHAIN3
INAKTUYECKUX CUTVAITUNA. CRIRAHHERIX CO Cﬁﬁmﬁwﬂw 1 TRENITRIX TEIT:

http://eor.edu.ru

2. Enunas KoJeKIus
H(bPOBBIX
00pa3oBaTeIbHBIX
pecypcos
http://school-
collection.edu.ru




1.2. | TenoBBIe mponecesl 21 O60cHOBaHKE TIPABUIT U3MEPEHHS TEMIIEPATYPBI; VeTHelit 1. ®enepanbHbIi
CpaBHEHHUE Pa3IMYHBIX CIOCOOOB H3MEPEHHS U LIKAJ TEMIICPATYPBhI; 0IIpoc; LEHTP
Habmonienye 1 00bSCHEHHE OIBITOB, IEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH SHEPrUH Tela B [TnceMenHbI | HHYOPMALMOHHO-
pesyJIbTaTe TEIIonepeayn U padOThl BHEIIHUX CUIL; KOHTPOJIb; 00pa3oBaTelbHbIX
Habmonenue u 00bSCHEHHE OIBITOB, 00CYXICHHE IIPAKTHISCKUX CUTYAIHH, AeMOHCTPHPYIOIIIX Kontponsnast | pecypcos (OLIIOP)
Pa3NHYHbIE BUABI TEILIONEPEeIaull: TeIUIONPOBOJHOCTD, KOHBEKIINIO, U3y deHHE; pabota; http://eor.edu.ru
HccnenoBanue sBIeHAS TEIUI000OMEHA IIPH CMEIINBAHUN XOIOAHON U Topsiueil BOJbI; [paxtiyueckas | 2. Envnas komwiekuus
HabmoneHne ycTaHOBIEHHUS TEINIOBOTO PABHOBECHS MEXK/Iy Topsideil 1 XOI0IHOH BOJION; pabora; UQPOBBIX
Omnpenenenne (I3MepeHNE) KOJIHISCTBA TEILIOTHI, IIOIYYSHHOTO BOJOH IPHU TEIIO0OMEHE ¢ HarpeThIM Tectuposanue; | 06pa3soBaTENBHBIX
METAJUNIMYECKUM LIUJIUHIPOM; pecypcos
Omnpenenenne (I3MepeHNe) yASIbHON TEIIOEMKOCTH BEIECTBA; http://school-
Pemenne 3aay, cBA3aHHBIX C BBIYUCICHHEM KOJIHMYECTBA TEIUIOTH! H TEIUIOEMKOCTH ITPU collection.edu.ru
TEeII000MeHe;
AHanu3 cuTyanuil IpaKTHIECKOTO UCIIONb30BaHMs TEIUIOBBIX CBOMCTB BEIIECTB M MaTEPUAIIOB,
HaIpuMep B HEJSIX SHEProcOe pexKeHus: TeIION30IINs, dJHeprocoeperarolie KpbIiy,
TEPMOAKKYMYJITOPHI H T. 1.;
HabnroneHue sBneHuil HCapeHust 1 KOHJICHCALUHY;
HccnenoBanue mporecca HCIapeHus pa3IHuHbIX KUIKOCTEH;
OOBbsicHeHHe SBJIeHHI HCIapeHus U KOHIEHCAIUK Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHUS;
Habmronenue u 00bsAcHeHHE Ipoliecca KUIIEHHUs, B TOM YHCIIE 3aBHCHMOCTH TEeMIIEPATyPhl KUIICHUS OT
JaBIICHUS;
Onpezenexue (M3MepeHNe) OTHOCUTEILHON BIKHOCTH BO3/yXa;
Habmnronenue mpomnecca IIaBIeHUs KPUCTALTMIECKOrO BEIIECTBA, HALIPUMED JIbIa;
CpaBHeHHE IPOLECCOB IIABICHUs KPUCTAIUNIMYECKHX Tel M pa3MArYeHus IIPH HarpeBaHUU
amopdHbIX Te;
Onpezenenue (M3MepeHue) yaenbHON TEIIOTHI IUIaBaeHus Jbaa. OObsCHEHNE SBICHUI IUIaBICHHUS U
KPUCTaJUIM3allUM Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHUS;
Pemenue 3aa4, CBA3aHHBIX C BEIYUCIEHUEM KOJIMUYECTBA TEIUIOTHI B IIPOLIECCAX TEILIONEPEaYt ITPH
TUIABJIEHUH ¥ KPUCTAUIN3ALUHU, UCTIAPEHUN U KOH/ICHCALINHY;
AHanm3 cuTyanuii NpakTHUECKOro NIPUMEHEHNUS ABJICHUH IUIaBICHNS U KPUCTAJUTM3aLUH, HAIIpUMep,
MOJTy4E€HNE CBEPXUUCTBIX MaTEPUAIIOB, COJIEBAs IPENIKa U Jp.;
Anamus3 paboThl ¥ 00BSICHEHNE IPUHIIAIA AeHCTBHUS TEIIOBOTO JIBUTATEIS;
Beruncienne KolM4ecTBa TEIMIOTHI, BBIIEAIONIEr0Cs IPY CTOPAaHUM Pa3IUYHBIX BUIOB TOILIMBA, U
KIIJ{ nBurarens;
OO6cyxIeHHe SKONOTHYECKHX ITOCIEICTBUH HCIIOIb30BAHNUS IBUTATENEH BHYTPEHHETO CTOPAaHHS,
2 (NACY AN
Hroro o pazneny 28
Pazgen 2. D1eKTpHYecKHe H MATHHTHBIE SIBJICHHUS
2.1. | DnekTpHYecKHe 3aps/bl. 7 HabGnroneHue v mpoBeieHUE OIBITOB 110 3JIEKTPU3ALUHU TeJl IPU CONPUKOCHOBEHUU U MHIYKIHEH; YcrHslit 1. ®enepanbHbli
3apsiikeHHBIE TeJIa H HX Habmogenue u 00bsACHEHHE B3aHMOICHCTBHS OMHOUMEHHO U Pa3HOMMEHHO 3apsDKEHHBIX Tell; onpoc; LEHTp
B3anMojeicTBHe OObsCHEHHE MPUHIKIIA THCTBHS NEKTPOCKOMA; IucemenHBIH MH(OPMAIMOHHO-
OOBsICHEHHE SBICHUN dIEKTPH3AIHH IIPH CONPUKOCHOBEHHH TeJl M HHAYKIHMEH ¢ HCIIONb30BaHHEM KOHTPOJIb; 00pa3oBaTeNbHBIX
3HAHMH 0 HOCHTENISX JIEKTPUUECKUX 3aPs/IOB B BELIECTBE; Tecruposanue; | pecypcos (OLIIOP)
PacriosnaBane u 00BSICHEHNE SBICHUI JIEKTPU3ALNH B TOBCEIHEBHON KU3HH; http://eor.edu.ru
Habmonenue u 00bSCHEHNE ONBITOB, MILTIOCTPHPYIOMIIX 3aKOH COXPAHEHHs YIEKTPHIECKOTO 2. Enunast kommeKknus
3apsja; IHQPOBBIX
HabmrogeHue oIbITOB 10 MOZCIUPOBAHHUIO CHIIOBBIX JIMHUH JIEKTPUYECKOTO TOJIS; 00pa3oBaTeIbHBIX
HccenenoBanue neicTBUS 3EKTPUUECKOTO 11011 HA POBOJHUKH U AUJIEKTPUKH; pecypcos
http://school-
collection.edu.ru




2.2. | IocTOSIHHBII YJIEKTPHYECKHIT 20 HabnroneHue pa3iMyHbIX BUJIOB AEHCTBUS 3IEKTPUUECKOrO TOKA U OOHAPY)KEHHE STUX BUJIOB VYernbrii 1. ®enepanbHbIi
TOK JeiiCTBYS B OBCEHEBHOM JKU3HH; ompoc; LEHTp
COOpKa 1 HCTIBITAHUE NEKTPUYECKOI LIETH TIOCTOSIHHOTO TOKA; IIucemenHbli | HHPOPMALKOHHO-
HW3mepenue cuitbl TOKa aMIIepMETPoM; KOHTPOJIb; 00pa3oBaTelbHbIX
M3mepenne »eKTpUUecKoro HaupsHKeHUS! BOJIBTMETPOM; Konrponenas | pecypcos (OLIMOP)
IpoBeneHne 1 0OBIACHEHHE ONBITOB, IEMOHCTPUPYIOIIUX 3aBHCUMOCTD JICKTPUIECKOTO pabora; http://eor.edu.ru
COIIPOTHBIICHHS ITPOBOJAHMKA OT €T0 [UIMHBI, IUIOLAJH [TONIEPEYHOI0 CEUEHU U MaTepHalla; Tecruposanue; | 2. Enunast KoUIeKus
HccenenoBanue 3aBUCHMOCTH CHIIBI TOKA, IPOTEKAIOLIETO YEPE3 PE3UCTOP, OT CONPOTHUBICHUS UQPOBBIX
pe3ucTopa U HaNpsHKEHUSHA PE3UCTOPE; 00pa3oBaTENbHBIX
IIpoBepka npaBua CI0KEHHS HANPSKEHUH IIPU 110CIIEJ0BATENLHOM COEIMHEHUH [IBYX PE3UCTOPOB; pecypcos
TIpoBepka mpaBiIIa ISk CHIIBI TOKA [PH MapajlieIbHOM COCIUHEHHH PE3NCTOPOB; http://school-
AHanu3 cuTyauuii HocneJoBaTeIbHOTO U MapaljIeNbHOTO COeIMHEHHUS TPOBOJHUKOB B IOMAIIHUX collection.edu.ru
JNMEKTPUYECKUX CeTSX;
Pemenne 3aga4 ¢ UCnonbp30BaHueM 3akoHa OMa U popMyI pacuéTa HMeKTPHIECKOrO COIPOTHUBICHUS
TIPH NIOCTIEJ0BATENEHOM H TTapajlIeIbHOM COSJUHEHNN IPOBOAHUKOB;
OmnpeneneHue paboThI 2IEKTPUUECKOrO TOKA, IPOTEKAIOIIEr0 Yepe3 Pe3UCTOp;
OmnpeneneHre MOIHOCTH YIEKTPUYECKOT0 TOKA, BBIIENAEMOI Ha PE3UCTOPE;
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA 4€pe3 JaMIIOUKy OT HAaIpPsDKSHUS Ha Helf;
Onpenenenue KI1/] Harpesarens;
HccnenoBanue nmpeoOpa3oBaHus SHEPIUM IIPH NMOABEME IPy3a JIEKTPOABHIaTeIeM;
OOBsiCHEHHE YCTPOHCTBA U IPUHIIMIA AHCTBHUA JOMAIIHUX 3JI€KTPOHArPEBATENIbHBIX IIPHOOPOB;
OOBsiCHEeHHE IPUYUH KOPOTKOTO 3aMbIKaHHs U IPUHIIUINA ASHCTBHS [IIaBKUX IPeloXpaHuTeNeil;
Pewenue 3anaq ¢ ucnonb3oBanueM 3akona Jxoyns—Ilenna;
Habnronenvie BO3HUKHOBEHUS DIIEKTHUYECKOTQ TOKA B KU TKOCTH:
2.3. | MarHuTHble IBJICHHS 6 HWccnenoBanre MarHUTHOI'O B3aMMO/ICHCTBHUS MIOCTOSIHHBIX MATHUTOB; VYcrHblit 1. ®enepanbHblit
Vi3yyeHne MarHUTHOTO IIOJIS IOCTOSTHHBIX MarHUTOB IIPH MX O0BEAMHEHNH U Pa3JeeHHN; 0IIpoc; LEHTP
ITpoBeeHue ONMBITOB 10 BU3YaIH3aLlHH I0JI HOCTOSHHBIX MATHHTOB; KontposnbHas | HHOpPMALHOHHO-
V3y4eHne sBIeHNs. HAMar HUYMBAHUS BEIECTBA; pabora; 00pa3oBaTENbHEIX
HccenenoBanue AeiCTBUS 2MEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY; Ilpaktiaeckas | pecypcos (OLIIOP)
[IpoBe/ieHUE OMBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD CHJIbI B3aMO/IEHCTBHUS KATYIIKK C TOKOM U | pabora; http://eor.edu.ru
MarHuTa OT CHJIbl U HallpaBJIEHHS TOKA B KaTYIIKE; TectupoBanue; | 2. Enunas konnexuus
AHanu3 cuTyanuil IpaKTHIECKOTo IPUMEHEHHUS AIeKTPOMArHHTOB (B OBITOBBIX TEXHHYECKUX 1QPOBBIX
YCTpOiCTBax, IPOMBINIICHHOCTH, MEIHIINHE); 00pa3oBaTENbHEIX
W3yuenue neiicTBYS MarHUTHOTO MOJIS HA TIPOBOJHHUK C TOKOM; pecypcoB
W3ydenue IeHCTBHS AIEKTPOABUTATENIS; http://school-
Wsmepenne KIT][ 31eKTpoABUraTeNIbHOM YCTAHOBKH; collection.edu.ru
PacrosHaBaHue U aHATU3 Pa3IUYHBIX IPUMEHEHUH dJIeKTpoABUraTeNneil (TpaHCopT, OBITOBBIE
ycTpoiicTBa 1 1p.);
2.4. | DnekTpoMarHuTHass WHAyKuus | 4 OTBITHI O UCCIIEOBAHUIO ABJICHUS IIEKTPOMArHUTHOM MHIYKIMU: UCCIIEJOBAaHNUE H3MEHEHHI YcerHblit 1. ®enepanbHblit
3HAYEHHS U HAIIPABJICHHS HHIYKIHOHHOTO TOKa; o1poc; LEHTP
Tectuposanue; | nH)OpMAaLHOHHO-
00pa3oBaTeNIbHBIX
pecypcos (OLIIOP)
http://eor.edu.ru
2. Enunas Koyexus
IH(POBBIX
00pa3oBaTENIbHBIX
pecypcoB
http://school-
collection.edu.ru
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PesepBHOe BpeMst

OBLIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacos Hcnoandyembie | Buabl,
n/n K pecypcbl dopmbi
BCEro HTPOJIbH | IPAKTHY
OHTPOI p €| «Touxn POCTa» | KOHTPOJISA
ble KHe
-

1. | OcHOBHBIE MONOKEHUS 1 YcTHbIl
MOJICKYJIIPHO-KHHETUUECKOU OIIpOC;
TEOPUH CTPOCHUS BEIIECTBA.

OMBITHI, TOATBEPIKIAIOIINE
ocHOBHEIE TTojiokeHus MKT.

2. | Mogenu TBEPIOTO, *XKHaKoro u |1 VcTHbII
ra3oo Opa3HOI0 COCTOSTHUI OTpoc;
BEIIICCTBA

3. | Kpucraumyeckue u 1 YcTHBIHI
amopdHbIe TBEPBIC TETA OTpoc;

Tectuposanue;

4. | OObBsICHEHHE CBOMCTB I'a30B, 1 YCTHBIN
YKUJKOCTEH M TBEPJBIX TEJ Ha OTpoc;
ocHoBe nojoxenuii MKT.

5. | CmauuBanue ¥ Kanmwuisipasie |1 VYcrHbIM
SIBJICHUS ompoc;

6. | TeroBoe pacumpeHue u 1 YcTHbII
cKaThe OTIpoC;

7. | OboOmaromuit ypok mo teme |1 [TucbMeHHBIIM
"CtpoeHue u CBOWCTBA KOHTPOJIb;
BemecTna"

8. | Temmeparypa. CBs3b 1 HeMOHCTPALMA |y ey
TEMIIEPATYPHI CO CKOPOCTBIO 1H(ppOBEIX 0I1poc;
TEIJIOBOTO JABUKCHUS YaCTHII. nrabopatopuii 1

MPOBE/ICHHE
M3MEPEHU.
ATYHNK o

9. | BHyTpeHHsIs SHEPTHSL. 1 A YcTHBIR

TeMIIEpaTyphbl, ABC
CrnocoObl U3MEHEHUS PaTYpeL, A OTIpoC;
. ITOCKH, JIBE
BHYTPCHHEH 3HEPruu
yp p CBUHIOBBIE
IUIACTUHKH,
10. | Buns! Teronepenaun 1 [TuceMeHHBIN
KOHTPOJIb;

11. | Komn4gecTBO TETUIOTEHL. 1 VYcrHbIM

V nenpHaAs TEIIOEMKOCTH OIpoc;

BEIIECTBa




12.

Ter1000MeH M TEIIIOBOE
paBHOBecHE. Y paBHEHHE
TEIUI0OBOro OanaHca

IInceMeHHEbIit
KOHTPOJIb;




[{udposast

13. | JJabopatopnas pabora Nel [IpakTrueckas
" imabopaTopust IS .
HccnenoBanue siBneHus pabora;
OTBITOB 1o,
TETI000MeHa pu MOJIEKYTAPHOT
CMEIIMBAaHUH XOJOIHOHN U (pusuKu:
ropsiaeit Boanl" Kanopumertp
Tepmomerp
14. | JTabopaTtopHas pabora Ne2 Bechl [IpakTnueckas
"OnpeneneHne yaeabHOl PJICKTPOHHBIC pabora;
TEII0EMKOCTH BeriecTBa" MsmepuTebHELi
LAJTUHIP
(MeH3ypKa) c
[OJCTAKAHHUKOM
3 [IBX (00BEM
250 M)
['py3
LAJTUHAPUYECKUI
13 aIFOMUHUEBOTO
CILIaBa Maccou
68 = 2) r c
KPIOUYKOM
['py3
LUJIUHAPUYECKUN
M3 CTa/Id MacCou
(189+2)rc
KPIOYKOM.
15. | [InaBneHue u oTBEepIEBaHNE prATHHE YcTHBII
KPUCTAJUTMYECKUX BEIIECTB. TOMITCPATYPEL, OTIpoC;
HITaTUB
YHUBEPCAbHBIN,
KOJ10a CTEKIISTHHAs,
CIIMPTOBKA.
16. | YaenpHas TEIUIOTA IJIABJICHUS YcTHbI
Ompoc;
17. | Pemenue 3a1a4 1mo teme YcrHbii
"Tenmooomen" OTIpOC;
18. | KonrpossHas paboTa mo Kontponbnas
temaM "HarpeBanue u pabora;
IJIaBJIEHHUE BEIIECTB"
19. | ITapooGpa3oBanue u JraTiamK YcTHBIH
KoHAeHcauus. Mcnapenue TOMITCpATYPEL, OIpoc;
HITaTUB
YHUBEPCAIbHBIH,
KO0JIOA CTEKJISTHHAS,
CIIMPTOBKA
20. | Kunenwue. Y aenpHas TEIIOTa VceTHBIN
napooOpazoBaHUs OIIpoC;




21. | 3aBUCHUMOCTH TEMIIEPATyPhl YcerHbIi
KHUIIEHUS OT aTMOC(HEPHOTO OTIpoC;
JaBJICHUS

22. | BnaxxHOCTB BO3/yXa. flarux [TpakTuueckas

TeMIIEPaTypHl, .
JlaGopaTopHas pad6ota Ne3 pabora;
| . TEPMOMETP, MapJIsi,
OrnpesenieHne OTHOCUTENIbHON .
COCyl ¢ BOfIOM
BJIAKHOCTH BO3yxa'

23. | DHeprus ToUIkBa. Y AeiabHas VcTHBIN
TEIJIOTa CTOPAHUS OTpoc;

24. | [TpuHIMIIBI pabOTHI TEILUIOBBIX VeIl
nsurareneii. KII/ TemmoBoro OIpoc;
JBUTATENS

25. | TertoBbIe ABUraTEIN U OXPaHa IInceMeHHbIN
OKpY>KalOILEH CpeIbl. KOHTPOJIb;

26. | 3aKOH COXpaHEHUS U Ycrubii
MIpEeBpALICHHs SHEPTUU B OTIpoC;

MCXaHHNYCCKHUX U TCIIJIOBBIX
nponeccax.




27. | Pemenue 3a1a4 1o teMe VceTHBIN
"TeruioBble ABIEeHUA". OIpoc;

28. | KonrposnpHas pabora 1mo Teme Konrponbnas
"TennoBele siBICHUS" pabora;

29. | DekTpHU3aIHs 0P VcerHBIN

DIIEKTPOMETP,
Tel. OIIpoC;

o CTCKJISTHHAA |

B3aumoneiicteue

H00HHUTOBAS
3apSKEHHBIX TEI. Haouxka,

MOTCHIHUOMETP,

CYJITaHbI

DICKTPUYCCKUEC

30. | 3akon Kynona. Pemienue 3amnaq YcTHBIHI
Ha 3akoH KyioHa. OIpoc;

31. | DnexTpuyueckoe moJje. YcTHbIi
[IpuHnun cyneprno3unumn OIIpOC;
3JIEKTPUYECKHUX ITOJEH.

32. | Hocuremnu 31eKTpHYECKUX YcTHbIN
3apsA0B. 3aKOH COXPAHEHHS OI1poC;
ANEKTPUYECKOTO 3apsaa

33. | Ctpoenue atoma VeIl

OIIpoC;

34. | IIpOBOAHMKH U TUDIIEKTPHUKH. TectupoBanue;

35. | O600mIIatoIIHii YPOK 10 TEME [TuceMeHHBIH
"DnexTpudecKue 3apspl. KOHTpOJIb;
3apshKeHHBIE Tela U UX
B3auMoieiicTeue"

o ATYHUK TOKa. v

36. | DnekTpryecKuii TOK. Y CIOBUS a ’ YcTHbIH

TaTINK .
CYLIECTBOBaHMS OTIpoC;

HAITPAXKCHUA,
EKTPUYECKOTO TOKA.

Pe3KCTOp, peocTart,
MNcTOYHHUKM TTOCTOSIHHOTO TOKA. MCTOUHWK IUTAHMS,

IKOMIIJICKT

IMPOBOJ0OB, KJIIOY.

37. | leiicTBHS 3JIEKTPUUECKOTO TectupoBanue;
TOKa. DJIEKTPUUECKUH TOK B
KHUJKOCTSAX U razax.

38. | DnekTpuueckas 1ernb Y CTHBIH

OTIpoC;

39. | Cuna TOKa. VeIl

OIIpoC;




40.

JlabopaTopHas pabota Ne4
"M3Mmepenue u peryampoBaHue
cuJIbl TOKa"

[{udposast
imabopaTopust IS

OTBITOB
PIIEKTPOINHAMHUKE
JaTYMK  TOKa,
MaTYNK
HaIPSKEHUS,
BoabTmeTp
IBYXITPEAECIbHBIN:
rpeaesn
u3mepenuss 3 B,
LeHa JICJICHUS]
mkanel C = 0,1 B;
rpeaen
u3Mepenuss 6 B,
LeHa JICJICHUS]
mkanel C=0,2 B
AMIIepMeTp
IBYXIIPEIEIbHBIN:
rpeaen
u3MepeHuss 3 A,
LeHa JIeJIeHUS]
mkanel C = 0,1 A;
rpeaen
u3mepenus 0,6 A,
LeHa JIeJIeHUS]
mkanel C = 0,02
A
Pesucrop R1
COIIPOTUBIIEHUEM
(4,7 £0,5) Om
Amniepmerp
IBYXITPEIETbHbBIN
COIIPOTUBIIEHUEM
(5,7 +0,6) Om
Pesucrop R3
COTIPOTUBIIEHUEM
(8,2 +0,8) Om
AMIIepMeTp
MBYXTpEEIbHbII
HaGop w3 3
MPOBOJIOYHBIX
[PE3UCTOPOB
Kirou IS
Pa3MBbIKaHUS 7|
3aMbIKaHUS
PIEKTPUYECKON
Lenu
Kommiexkt
MPOBOJIOB
Jlammouka
HanpspkeHueM 4,8

B

[IpakTnueckas
pabora;

41.

3JI€KTpI/I‘-I€CKOC HaITpsA>KCHUC.

VYcTHEIN
ompoc;




42.

ConpoTuBieHne NIPOBOJHUKA.
VY nensHo€e CONPOTUBIICHUE
BELIECTBA.

[{udposast
lmaGopaTopust st

OTBITOB
PIIEKTPOJIMHAMUKE
: JaTYUK TOKA,
MaTYNK
HaIPSKEHUS,
BosabTmeTp
IBYXITPEAEIbHBIN:
rpeaesn
n3mepenus 3 B,
LIEHA JCJICHUS
mkanel C = 0,1 B;
rpeaesn
n3Mepenus 6 B,
LIEHa JEJICHUS
mkanel C=0,2 B
AMIIepMeTp
BYXTPEIEIbHBIN:
mpeaen
3MepeHus 3 A,
[IeHAa JCICHUS
mkanel C = 0,1 A;
mpeaen
n3mepenus 0,6 A,
[IeHa JCICHUS
mkajasl C = 0,02
A

Pesuctop R1
COTIPOTUBIIEHUEM
(4,7 +£0,5) Om
Amniepmerp
MBYXTpEIEIbHbII
COTIPOTUBIIEHUEM
(5,7 +£0,6) Om
Pesucrop R3
COIIPOTUBIIEHUEM
(8,2 +0,8) Om
AMIIEpMETp
IBYXITPEIETbHBIN
Ha6op u3 3
MPOBOJIOYHBIX
[PE3UCTOPOB
Kirou mus
[pa3MbIKaHUS U
3aMBIKaHUS
DIEKTPUYECKON
ey

Komruiekt
MPOBOJIOB

Y cTHERIN
ompoc;

43.

3akon OMa it yyacTKa Lenu

IInceMeHHEbIi
KOHTpOJIb;




44, | TTocnenoBarenbHOE VceTHBIN
COEIMHEHHE MPOBOTHUKOB. OTIpoC;

45. | Jlaboparopnast padbota No5 [TpakTruyeckas
"[IpoBepka npaBuiia CIOKEHUS pabora;
HaIIpsHKEHUHN IIPU
I10CJIEI0BATEILHOM
COEJIMHEHHH JIBYX PE3UCTOPOB"

46. | [TapannenbHOe COCAMHEHHE VeIl
MIPOBOTHUKOB. OIIpoC;

47. | JTaboparopHas padboTa [IpakTuueckas
No6"IIpoBepka npaBuia AJis pabora;

CHJIBI TOKA IIPH MapaijieIbHOM
COCAMHEHHUH PEe3UCTOPOB"

48. | Pemrenue 3a/1a4 1o TeMam YcTHBIH
"Cuna Toka, HanpsiKeHue, OIIPOC;
COIPOTHUBIIEHUE, 3aKOH OMa
JUTSl y4acTKa LeTIH,

COEMHEHUS TTPOBOJHUKOB"

49. | KonrpoasHas pabora 1mo reMe Kountponbnas
"Cua ToKa, HarpsiKeHue, pabora;
COMpOTHUBIIEHNE, 3aKOH OMa
JUIS y4acTKa IenH,

COEIMHEHUS IPOBOIHUKOB"

50. | PaGoTa 1 MOIITHOCTH Y CTHBIH
ANEKTPUYECKOTO TOKA. OIIpoC;

51. | JJaboparopHast pabota Ne7 [IpakTuueckas
"Onpenenenne paboThl U pabora;
MOIIHOCTH 3JEKTPUUYECKOTO
ToKa"

52. | 3akon [xoyns—JIenma TectupoBanue;

53. | DnekTponpoOBoOIKA U VYcTHbIl
MOTPEOUTENH IIEKTPHUUECKOM OTIpoC;

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.




54. | Pewrenue 3ama4 no teMam VceTHBIN
"PaboTa 1 MOIIIHOCTH TOKa, ompoc;
3akoH J[xoyns-Jlenna"

55. | KonrposnbHas pabora mo Teme Konrponbnas
"PaboTa 1 MOIIHOCTH TOKA, pabora;
3akoH [[xoynsa-Jlenma"

56. | [locTosIHHBIC MArHUTHI. YcTHbIl
BzaumoseiicTBrE MOCTOSTHHBIX OIIPOC;
MarHuTOB.

57. | MarautHoe mone. OnsiT Harux VYcrHbIi
Dpcrena. MarHuTHOE MoJe LIOTOKCHIA 0IIpoc;
3eMJI U €r0 3HAYCHHUE IS (MarHuTHEL)

JKW3HU Ha 3emMIie

58. | MaruutHOE 1moje [IpakTnueckas
AJIEKTPUICCKOTO TOKA. pabora;
JlaboparopHas pabota Ne§

"HccnenoBanue 3aBUCUMOCTH

CHWJIBI B3aUMOJCHCTBUS

KaTyIIKH C TOKOM U MarHuTa

OT CHUJIbI TOKA M HAIPABJICHUS

TOKa B KaTymke"

o 51 Bast
59. | lleiicTBrE MAarHUTHOTO TTOJIS HA [udposa [TpakTuaeckas

imaboparopust AJis .

MIPOBOJIHUK C TOKOM. pabora;
OIIBITOB

DNeKTpOoABUTATEb. S TEKTPOIMHAMHKE:

J'Ia60paT0pHa§I pa60Ta Ne9 IMaTINK MarHUTHOTO

"KoHcTpynpoBanue u [0JI51, TOCTOSTHHBIH,

u3ydeHue paboThl PE3HCTOPBHI,

3HeKTpOHBI/IFaTeH$I" MCTOYHUK IIUTAaHUA,
IKOMIIJICKT
MPOBOJOB, KJIIOY.

60. | KII/I ssiekTpoiBUTaTers. VYcrHbIM
Pemenue 3anau. OIIpOC;

61. | KontposnbHas pabota mo Teme KonrtponbHas
"MarauTHsble siBJICHUS" pabora;

62. | OnbiTel Papanes. SIBnenue YcrHbII
ANEKTPOMArHUTHOW UHIYKITHH. OTpoc;

63. | [IpaBuiio Jlenua. VYcTHbIi

OTpoc;

64. | Dnexrporeneparop. CriocoObr YcTHBIH

MIOJIy4YEHUS HIEKTPUIECKON OIIpOC;

SHEPTrUH.




65.

DJIEKTPOCTAaHLIMH Ha
BO306HOBJ’I}I€MBIX NCTOYHHUKAX
SHEPTHUH.

TectupoBanue;

66.

[ToBTOpenue u 06o0IIEHNE
cojiepkaHus Kypca Gpusmnku 8
kinacca. Temsr "Ctpoenue u
CBOICTBA BellleCTBA. TerIoBbIE
siBJICHUS"

YcTHBIN
OTpoc;

67.

[ToBTOpenue u 06o0IIEHNE
cojiepKaHus Kypca Gpusmnku 8
kjacca. TeMsbl "DnexTpuueckue
Y MarHUTHBIE SIBJIEHUS"

Y cTHEIN
OTpoc;

68.

HToroBas KoHTpoJIbHAs paboTa
1o Kypcey ¢usuku § kiacca.

Tewmsl "CtpoeHue u cBOCTBa
BEIIECTBA. TEIUIOBBIC SBICHUSA.
DNEeKTPpUYECKUE U MarHUTHBIE
siBJICHUS "

KonTponbhas
pabora;

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

l.IIporpamma kypca ¢usuku s 7—9 KigaccoB 001eo0pazoBaTeNbHBIX yUpexkaeHUd (aBTopel A. B.
[Teppimkun, H. B. ®@unonosuu, E. M. ['yrHHK); yuyeOHO-MeToauueckoe mocobue: Paboune mporpammsl.
®dusuka. 7-9 knaccel (cocraButens Tuxonosa E.H).-5-e u3z.,mepepad. — M.: JIpoda, 2017.

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
[lepbimkun A.B. ®u3uka 8 knacc
METOANYECKHUE MATEPHAJIBI U151 YYUTEJISA

2. ®uszuka. CaMocTOATENbHBIE W KOHTPOJIbHBIE padoThl,8 kiacc. (A.E. Mapon; A.E. Mapon)-M:/poda.
Beptukans ®I'OC,2017

3. ®usuka. 8 knacc Meroaudeckoe nocodbue kK yueoHuky A.B. Ilepoimkrnna

(aBTop H.B.®unonosua) M: JIpoda. Beprukans ®I'OC,2017

4.Coopnuk 3ama4 o pusuke 7-9xi./coctaButens B.W. Jlykammuk. 7-e uzg. M: IIpocsemenune, 2003r./
5.®wuzuka. Tectsl. 8 kimacc. (H.M.Cnennesa.)-M: [Ipoda. Beprukans ®I'OC,2018

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. ®enepanbHblil IEHTP HHPOPMAITMOHHO-00pa3oBaTeabHbIX pecypcos (PLIUOP)

http://eor.edu.ru

2. Enunas xosneknus udpoBbix 00pa3oBatenbHbIX pecypco http://school-collection.edu.ru 3.

3. KOHCTPYKTOP TE€CTOB

https://onlinetestpad.com/,

4. HAyIHO-TIOMYJISIPHBIN (PU3UKO-MaTEeMaTHIECKUH JKypHAIT IS INKOJIBHUKOB M CTYACHTOB «KBaHT
http://www.kvant.info

5. Enunoe conepskanue obmiero oopazoBanus https://edsoo.ru/

6. Bupryanshsle mabopatopHbsle paboTsl o ¢usuke https://mediadidaktika.ru/






MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

[udpossie 1aboparopuu — 3 mIT.

OBOPYJIOBAHME JIJ15I TIPOBEJEHMSI JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
NTEMOHCTPALIUN



JIuer koppexkunu
IIpeamer: puzuka
Kuaacc: 8
Yuureas: H. U. Boaruna

No Tema Ne ypoka M OcHoBaHue
ypoka | ypokaB | daxtuuec | Tema ypoka dakTudecku CTOM MSMCHCHWA | 1ppg
B PII PII K1 U3MEHEHUS




