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IHOACHUTEJIBHASA 3AIINCKA

CopepxaHre MPorpaMMbl HAIPaBICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHu3aluio u3ydeHus: (U3UKHN Ha JesITeIbHOCTHON OCHOBE. B Hell yUnTHIBarOTCS BO3MOXKHOCTH ITpeIMeTa
B peasmsanuu TpeboBanuii ®PI'OC OOO K mIaHUPyeMbIM JJUYHOCTHBIM U METAIIPEIMETHBIM Pe3yJIbTaTam
o0yueHUs1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnku — cucteMmooOpa3yronuii 11 €CTeCTBEHHOHAYYHBIX y4eOHBIX MPEAMETOB, TOCKOIbKY
(bu3nyeckre 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U SBJICHUMN, U3y4aeMbIX XUMHEH, OH0JIOTuel, acTpoHOMUEH
u pusndeckoit reorpaduei. dusznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKIIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IIPEJOCTaBIIseT Hanbosee sicHble 00pa3Libl IPUMEHEHHsI HAyYHOTO
METO/1a MO3HAHUS, T.€. clIoco0a MOIy4eHHs JOCTOBEPHBIX 3HaHMI 0 Mupe. Hakonen, ¢pusuka — 310
IpeIMeT, KOTOPBIM HapsIy C JpYTHMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JI0JIKEH AaTh MIKOJIbHUKAM
IpeACTaBICHNE 00 yBIEKAaTEIbHOCTH HAYYHOTO UCCIEJOBAaHHUS U PAJIOCTH CaMOCTOSITEIBHOTO OTKPBITUS
HOBOI'O 3HaHHUS.

Opna 13 rIaBHBIX 33124 GU3NYECKOTO 00pa30BaHuUs B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M MHTEPECa K HAyKe y OCHOBHOW MacChl 00yUJarOIInuXCs,
KOTOpBIE B JaJIbHENIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He menee
BKHOM 3aJ1ayueil SIBJISIETCS BBISABJICHHUE U MOJATOTOBKA TATAHTIMBBIX MOJIOJIBIX JIFOJIEH TS POIOIIKEHUS
o0Opa3oBaHus U JalbHEUIIeH npodeccuoHAIbHOMN 1eATeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCTIEIOBAHUH M CO3IaHUH HOBBIX Te€XHOJIOTUN. COrJIacCHO MPUHATOMY B MEKTYHAPOITHOM COOOIIECTBE
omnpezaeneHuio, EcrecTBeHHOHayYHAsI TPAMOTHOCTD — 3TO CIIOCOOHOCTD YeNIOBEKa 3aHUMAaTh aKTUBHYIO TPaK-
JAHCKYIO TO3HITHIO TT0 OOIIECTBEHHO 3HAYUMBIM BOTIPOCaM, CBA3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U €ro
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UleAMH. HaydHOrpaMOTHBIN YEIOBEK CTPEMUTCS
y4acCTBOBATh B apTYMEHTUPOBAHHOM OOCYKICHHUH MPOOIeM, OTHOCSIIINXCS K €CTECTBEHHBIM HAayKaM U
TEXHOJIOTHUSIM, UYTO TpeOyeT OT HETO CIEeNYIOIMINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSTH SABJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOECHHOCTH HAay4YHOI'O UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAaHHBIC U UCITI0Jb30BaTh HAYYHBIC NOKA3aTCIbCTBA JAJId IMOJIYYCHHA BBIBOOOB.

N3yuenue ¢pu3nku cnocoOHO BHECTH pelIalonuii BKIaa B GopMHUpOBaHHE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIIHXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Henu nzyuenus Gpu3nku Ha ypoBHE OCHOBHOI'O 00I1Iero 00pa3oBaHus onpeseneHs B Konuenmmu
npernoiaBaHus yueoHoro npenmera «®Pusnka» B 00pa3zoBarebHbIX opranuzanusx Poccuiickoit @eneparum,
peaTn3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkKIEHHOU pereHneM Komrernn
MunuctepctBa npocseiienus Poccuiickoit ®eneparuu, nporokon ot 3 aekadps 2019 r. Ne [1K4BH.

Henu nzyuenust puszuku:

— mpuoOpeTeHne HHTEepeca U CTPEMIICHHUS 00yJaloINXCcs K HAyUHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— pa3BUTHE NPECTABICHUN O HAYYHOM METO/I€ MMO3HaHUS M (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3YYCHUsI OCHOB CTPOCHHS MAaTEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— ¢opMupoBaHUE NIPEACTABICHUH O POIU (DU3UKHU TSI pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyaymel mpodeccnoHaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOArOTOBKA K JlaJIbHEHIIEMY O0yUEHHIO B 3TOM HallpaBJICHUM.

JlocTrkeHre 3TUX 1eJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHUs 00SCIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCUICCTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAIrHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— HpI/IO6peTeHI/Ie y'MeHI/Iﬁ OIIHCBLIBATH U OOBIACHATH Q)HBHHGCKHC SABJICHUS C MCIIOJIb30BAaHUECM
IMMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTeI‘/'IH_II/IX paC‘IéTHLIX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOIIOIaTh MPUPOIHBIC SBICHUS M BBITIOJIHATH OIBITHL, JJA0OPaTOPHBIC PA0OTHI U
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB PA0OTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJEpKaHMUs, BKIF0Yask HHPOPMAITHIO O
COBPEMEHHBIX JOCTHKCHUSX (U3UKH; aHATN3 U KPUTUUYECKOE OIICHUBAaHNE HH(POpMAIIHH;

— 3HAKOMCTBO €O cepamu npodecCHOHaTBEHOMN AESITEIBHOCTH, CBI3aHHBIMU C (U3UKOH, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH HAa JOCTHIXCHUAX @HSHHCCKOPJI HAayKH.

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

B cootBerctBrm ¢ PI'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT usydeHue Gpu3nku Ha 6a30BOM ypoBHE B 8
Kiacce B 00b€Me 68 yacoB mo 2 yaca B HEHAETIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TemsioBbIe IBJICHUSA

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pasmepbl
aTOMOB ¥ MOJIEKYJI. ONBITHL, TOATBEPKIAIOIIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro COCTOsAHUI BeulecTBa. Kpucrananueckue u aMmopQHbIe Tena.
OOBsicHeHHE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-KHHETUIECKOM
Teopun. CMayMBaHKUE U KallWJUIAPHBIC sABIEHUS. TErIoBoe pacIIupEeHUe U CKaTHE.

Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIJIOBOT'O IBUYKEHMSI YaCTHULI.

Buytpennss sneprus CriocoObl H3MEHEHMsI BHYTPEHHEN SHEPIUN: TeIyIonepeaaya u CoBepIeHre padoThI.
BI/II[BI TCILIONCpCaAaqm: TCIIOMPOBOJHOCTh, KOHBCKI WA, U3JITYUYCHUC.

KonngecTBo TerioTsl. Y aenabHas TEIIIOEMKOCTb BellecTBa. TerIo00MeH U TEIII0BOE PABHOBECHE.
VpaBHenue TemioBoro Oananca. [InaBieHre U oTBepAeBaHUE KPUCTAUIMYECKUX BEHIECTB. Y elIbHas
TeruioTa riasienus. [lapoodpazosanue n konaencanus. Mcmaperane (MC). Kunenune. Y nenpHas Temiora
napoo0pa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHHUS OT aTMOC(EepHOro AaBieHHs. BiaxkHoCTh Bo3Lyxa.

OHeprus TOIMBa. Y IeJbHas TEIUIOTa CrOPaHMsL.

[Tpuniumnel padoTs! TermoBsix Asurateneid. KI1JI remmoBoro aeuratesns. TerioBbie IBUraTeIu U 3aluTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MpeBpallleHus YHEPTUH B TeII0BbIX mpoiieccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. Habnmronenue siBieHuii cMauMBaHus U KAMWUTSIPHBIX SBICHUN

. Habmroienue TemnoBoro pacimupeHus Tein

. I3meHeHue naBieHus ra3a npyu U3MEeHEHUH 00bEMA U HarpEeBAHUU WITH OXJIAXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun
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. OxJtaxxieHue pu COBEPILIEHUU pabOThI

9. HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH
10. CpaBHEeHME TEIIOEMKOCTEN Pa3TMYHBIX BELIECTB

11. HaOmronenve KUIeHus

12 .HabnroaeHne mocTOSHCTBA TEMIIEpaTyphl IPH IJIaBICHUN
13. Mojenu TEIUIOBBIX JBUTATEICH

Jlabopamopnwvie pabomot u onvimul

1. OnbITE 10 OOHAPYKEHUIO JEHCTBHUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOW COJIM MJIM caxapa

3. OnbITHI 10 HAOIOACHHUIO TETIJIOBOTO PACHTUPEHUS Ta30B, JKUIKOCTEH 1 TBEPIBIX TEI

4. OmpeneneHue TaBJICHHS BO3yXa B OaUTOHE IIMPUIIA

5. ONBITHI, IEMOHCTPUPYIONTNE 3aBUCUMOCTh JIaBJICHUSI BO3/yXa OT €ro 00bEMa M HarpeBaHus WU
OXJIAXKIACHUA

6. [IpoBepka rumoTe3sl TUHEHHON 3aBUCUMOCTH JITTHHBI CTOJIOHMKA YKUIKOCTH B TEPMOMETPHUIECKOM TpyOKe
OT TEMIIEPaTypbl

7. HabmioeHue u3MeHeH!sl BHYTPEHHEN SHEpruy Tejla B pe3yibTaTe TeIuionepeaauu U padboThl BHEIIHUX
cui

8. MccnenoBanue sIBJICHUS TEIUIOOOMEHA TIPH CMEIIUBAHUH XOJIOHON U TOPSYEH BOJIBI

9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOIOH MPHU TEIIOOOMEHE C HAarPEThIM
METAJUIMYECKUM HUIUHAPOM



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. Onpenenenre OTHOCUTEILHOM BIAXKHOCTH BO3IyXa
13. Onpenenenue yieabHON TEMIOTHI IIJIABJIICHUS JIba

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

DnekTpuzanusd Teil. [[Ba poaa anekTpuueckux 3apsanoB. B3anmoaencreue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTbD CHUJIbI B3aUMOJICHCTBUSI 3aPSHKEHHBIX TEJ OT BETUYUHBI 3apSJI0OB U PACCTOSIHUS MEXKITY TEIAMHM).

OnexTpuieckoe moiie. Hanpsmk€HHOCTD AeKTprueckoro nois. [IpuHIun cyrneprno3uimun 3eKTPUIeCKIX
MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsa0B. DIeMEeHTapHbIN iekTpudeckuil 3apsia. Ctpoenue aroma. [IpoBogHuku
U IUJIEKTPUKH. 3aKOH COXPaHEHUS 3JIEKTPUYECKOr0 3apsa.
DNEKTPUYECKUH TOK. Y CJIOBHS CYILIECTBOBAHUS 3JIEKTPUYECKOTO TOKA. MICTOUHHMKHM OCTOSIHHOTO TOKA.

JlecTBUSI 3JIEKTPUUECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUI TOK B )KHUJKOCTSIX
U rasax.

Onekrpuueckas uenb. Cuna Toka. JnekTpuyeckoe HanpspkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y AETTBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH OMa Juid yyacTka uenu. [locinenoBarenabHoe U napaiiesIbHOE COSMHEHUE
IPOBOIHUKOB.

Pabota u Mo1IHOCTD A5eKTpuYecKoro Toka. 3akoH Jxoyns— JleHna. DnekTpuyeckue 1enu U NoTpeduTenu
ANIEKTPUYECKO SHepruu B 0bITY. KopoTkoe 3ambikaHUeE.

[TocrosiHHbIE MarHuTHl. B3ammopelcTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe mosie. MarHuTHoe mose
3emun ¥ ero 3Ha4eHue s Ku3HU Ha 3emite. OnbIT DpcTena. MarHuTHOE MoJIe IEKTPUYECKOT0 TOKa.
HpI/IMeHeHI/Ie QJICKTPOMArduTOB B TCXHHUKE. I[eﬁCTBﬂe MAarauMTHOTIO IMOJISA Ha IPOBOJHUK C TOKOM.

DneKTpoABUTaTe b MOCTOSIHHOTO ToKa. Vcronb30Banue 3JIeKTpoIBUraTeNiel B TEXHUYECKUX YCTPOMCTBAX U
Ha TPAHCIIOPTE.

OmnbiTel @apajes. SBnenue snekTpoMarauTHo! MHyKIMHU. [IpaBuno Jlenna. Dnexkrporeneparop. CriocoObl
MOJIYYEHUS DJIEKTPUUECKON IHEPTUH. DIIEKTPOCTAHLIMN HA BO30OHOBIIIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpayuu

DneKkTpu3zanus Tei

JIBa poJia 2IEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apSHKCHHBIX Tell
YCTpolcTBO U ACMCTBHE 3JIEKTPOCKOIA

DIIEKTpOCTaTUYECKAsT NHIYKLIHS

3aK0H COXpaHEHUs MMEKTPUIECKUX 3apsI0B

[TpOoBOTHUKY M TUDTEKTPUKH

MOHeJ'II/IpOBaHI/Ie CHJIOBBIX JIMHHI SJICKTPHUYCCKOIO I10JIA

e N

M CTOYHUKH TOCTOSIHHOTO TOKa

he

JleficTBHS 2NEKTPUYECKOTO TOKA

10. DnexTpuyecKuii TOK B )KUAKOCTH

11. I'a30BBIi1 pa3psan

12. U3MepeHne cuiibl TOKa aMIIEpMETPOM

13. 3MepeHue 3JIeKTPUYECKOr0 HaIpPSKEHUST BOJIBTMETPOM

14. PeoctaT u Mara3uH COPOTUBJICHUI

15. B3aumoencTBie NOCTOSHHBIX MAarHUTOB

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

18. OnbIT OpcTena



19. MarauTHOE 110J1€ TOKA. DJIEKTPOMAarHuT

20. JleiicTBME MarHUTHOTO MOJIsI HAa TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTesib NOCTOSHHOTO TOKA

22. UccnenoBaHue SBICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onswitel Dapanes

24. 3aBUCHMOCTb HAIIPaBJIEHUs HHIYKIIMOHHOIO TOKa OT YCJIOBHMM €ro BOZHUKHOBEHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OmBITHI 110 HAOJIIOJICHUIO SJICKTPU3ALIUH TS MHAYKIIMEH U IIPU COMPUKOCHOBCHUH
HWccnenoBanue AeHCTBUS 3JCKTPHUCSCKOTO MOJISI HA IPOBOIHUKH U TUJICKTPUKH
COopka 1 mpoBepKa padOThI STEKTPHUUECKOH IETH MTOCTOSHHOTO TOKa

W3mepenue u peryJimpoBaHue CUIIbI TOKA

IS

W3mepenue u peryinpoBaHue HallpsHDKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIIYILIETO Yepe3 PEe3UCTOpP, OT COMPOTUBIICHUS Pe3UCTOpa U
HaIpPSDKEHUS Ha pe3UCTope

7. ONBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOT'O COITPOTHBIICHUS IPOBOJAHUKA OT €r0 JUINHBI,
IJIOLIA/IM MTONIEPEYHOI0 CEUEHUs U MaTepuaa

8. IlpoBepka nmpaBuia CI0KEHUS HANPSDKEHUH MTPU MOCIe10BaTEIbHOM COSIMHEHUH JBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia JUIsl CUIIbI TOKA IPH NapaUIEIbHOM COEITMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI JIEKTPUUECKOTO TOKA, UIYILETO Yepe3 PE3UCTOP

11. OnpeneneHrie MOLUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha pE3UCTOPE

12. ViccnenoBaHne 3aBUCHMOCTH CUJIbI TOKA, UYILETO Yepe3 JIaMIIOUKY, OT HaNpsKEHUs Ha Hell

13. Onpenenenue KII/l narpeBarens

14. ViccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MArHUTOB

15. 3ydyeHne MarHuTHOTO MOJIS TOCTOSTHHBIX MarHUTOB MIPU UX 00BbETUHEHUH U pa3eIeHUN

16. ViccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUSA KaTyIIKA C TOKOM M MarHura OT
CHJIbI TOKA U HaNpaBJICHUS TOKA B KATYyILIKE

18. M3yuenue neicTBUS MarHUTHOTO TI0JIS HA IPOBOJHUK C TOKOM

19. KonctpynpoBanue u u3ydeHHe paOOThl JEKTPOJBUTATENS

20. Uzmepenne KIIJ] anekTpoBUraTesIbHON YCTAaHOBKH

21. OnbITHI 110 UCCIIEIOBAHUIO SIBJICHUS JIEKTPOMATHUTHON MHAYKIIUU: UCCIIEI0BAHNE H3MEHEHNUN

SHAYCHUA U HAIIPABJICHUSA UHAYKIIMOHHOT'O TOKa



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HA JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe 6ocnumanue:
— TPOSIBIIEHUE HUHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (pU3HUECKON HAYKH;

— HOEHHOCTHOC OTHOLICHUE K JOCTUKCHUAM pOCCHfICKI/IX y‘léHI)IX (1)I/ISI/IKOB.

I'pasicoanckoe u 0yxoéHo-npascmeennoe 60Cnumanue:
— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKAE€HUH OOIIECTBEHHO-3HAYMMBIX U ATUYECKUX IPoOIIeM,
CBSI3aHHBIX C IPAKTHYECKUM NIPHUMEHEHNUEM JOCTHKEHUH (PU3UKHY;

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

Icmemuueckoe éocnumanue:
— BOCHPHUATHUC SCTCTUUCCKUX KAYCCTB @HSHH@CKOﬁ HAayKH: eé TapMOHHUYHOI'O ITOCTPOCHH:A, CTPOT'OCTH,

TOYHOCTH, JJAKOHHNYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [IEHHOCTU (PU3MYECKOI HAYKH KaK MOIIHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON JESTEIbHOCTH.

Dopmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:
— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTHU IPaBUJI 0€30MacHOI0 MOBEJCHHS Ha TPAHCIIOPTE, Ha JIOPOrax, C NEKTPHUUECKUM U TEIIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe ¢éocnumanue:
— aKTUBHOE Y4acTHe B PEUICHUH MPAKTUYECKHX 3a/1a4 (B paMKaxX CEMbH, IIIKOJIbI, TOPO/Ia, Kpast)
TEXHOJOTUYECKOW M COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UYECKHUX 3HA

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

IKonozuueckoe eocnumanue:
— OpHUEHTalus Ha MPUMEHEHHE (PU3NUECKUX 3HAaHUHU JJIs peleHus 3a7a4 B 001acTi OKpYXKaromien
Cpenbl, IUIAHUPOBAHUS MIOCTYIIKOB U OIIEHKH UX BO3MOYHBIX ITOCJIEICTBHM JIUIS1 OKPYKAFOIIEH

Cpebl;— OCO3HaHUE TJIO0ATBHOTO XapakTepa SKOJIOTUYECKHUX MPOOJIEM U IyTeH WX peIIeHHs.
Aoanmayusa o0yuarue2oca K UsMeHAIUWUMCA YC106UAM COUYUATNbHOU U RPUPOOHOIL CPedbl:

— MOTPeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOIHEHUN UCCIIETOBAHUI U MTPOEKTOB (hHU3HUECKOM
HANPAaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTHX;
— TOBBILIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO NEATEIbHOCTh;

— TOTpeOHOCTH B (POpMUPOBAHMM HOBBIX 3HAHH, B TOM UucIiie GOPMYIUPOBATH UIEH, MOHATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acT (pu3ukw;

— TUIAHUPOBAHUE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PM3NUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3AaUMOCBSI3U IPUPOJIBI, 00IIIECTBA M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OIICHKAa CBOMX JICHCTBUI ¢ YIETOM BIMSIHUS Ha OKPY)KAIOIIYIO CPE/Y, BO3MOXHBIX TTI00aTbHBIX

IOCJICICTBUM.

METAIIPEIMETHBIE PE3YJIbTATDI
YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbBIE TPU3HAKH O0OBEKTOB (SIBJICHHN);
— yCTaHaBIUBAaTh CYIIECTBEHHBINH MPU3HAK KIacCU(PHUKAIN, OCHOBAHHUS JJIsl 000OIIEHUS U CPABHEHUS,
— BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PaCCMATPUBAEMBIX (DaKTaX, TAaHHBIX ¥ HAOIOICHUSX,
OTHOCSIIIIUXCS K PU3HUECKUM SBJICHUSM;
— BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U MTPU U3YYCHUH (PU3HUECKUX SIBJICHUH U MPOIECCOB;
JIeJIaTh BBIBOJIBI C CIIOJIB30BAaHNEM JACTYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHHH, BHIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;
— CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yueOHo husndeckoi 3aqaun (CpaBHEHHUE HECKOIBKIX
BapUAHTOB PEILICHMUsI, BLIOOp HanOoJIee MOAXOSIIETO C YUETOM CaMOCTOATEILHO BhIICIEHHBIX

KPUTEPUEB).

ba3zoevie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,
— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY ILJIAHY OIBIT, HECIIOKHBIN (PU3NYECKUIl
JKCIIEPUMEHT, HEOOJIbIIIOE HCCIIe0BaHNEe PU3NYECKOTO SIBICHNUS;
— OIIEHMBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIIHIO, TOTYUEHHYIO B XOJI€ UCCIIEI0BaHUS
WM SKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (OpMYIUPOBATH 000OIIEHHUS U BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, OIIBbITA, UCCIICOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JJAJIbHEHIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBABUTaTh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3IMYHbIE METO/bI, HHCTPYMEHTHI U 3aIIpOCHI TP MOUCKE U 0TOOpe HH(POpMAITUH WU
JAHHBIX C YU4ETOM NIPEeASIOKEHHON YueOHO! (PU3NUECcKOi 3aauu;
— aHaJM3UPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIHIO pa3IMYHBIX BUIOB U GOpM
IIPE/ICTABIICHMS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeAcTaBIeHU HHPOPMALIUU U WIUTIOCTPUPOBATH

pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOM rpaguKoil U uX KOMOWHAIUSMU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HGIZCTBPI?I



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuaa, pe3yJlbTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKIaeMOI TeMbI M BBICKA3bIBAaTh HJICH, HAIICJICHHBIE HA DPELICHUE 3aaud U
HOJJIepAKaHUE OJIaroKeIaTelbHOCTH O0IIEeHHS;

— COIIOCTaBJISATh CBOM CYXKJIEHUS C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JUaora, OOHapyX1BaTh
pa3jiryre U CXOJICTBO MO3UIINIA; BEIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHoCmb (COMPyOHUUECME0):

— MOHHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMaH/JHON ¥ HHIUBUyaTbHOU PabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATb LCJIN COBMECTHOM ACATCIIbHOCTU, OPIraHNU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO:

pacrpeaenaTb poyit, 00CyX IaTh IPOLIECCHI U Pe3yIbTaThl COBMECTHOM pabOoThI; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI>I, AOCTHUTasl KAUCCTBCHHOI'O pE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hopMyTUpPOBAaHHBIM YYACTHUKAMH B3aHMOJICHCTBHUSI.

YHI/IBepcaJ'IBHBIC PCTYIATUBHBIC JIeNCTBUSA

Camoopzauusauu;l:

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

— OPUEHTUPOBATHCS B PA3JIIMYHBIX MOJAX0AAX MPUHATHUS PELICHUHN (MHIUBUAYAIbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu WU MJIaHa UCCIIEI0OBaHMS C
Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh NpeiaraeMble
BApUAHThI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OIIEHKY CUTYyAIIMH ¥ MPEJIarath MiaH €€ N3MEHEHUS;

— OOBSICHATH NPUYMHBI JOCTHKEHHS (HETOCTHIKEHUS) Pe3yIbTaTOB JESITEIbHOCTH, AaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B J€SITEILHOCTD (B TOM YHCIIE B XOJ] BHIITOJIHEHUS (PU3MUECKOTO HCCIEA0BaHUS
WIN TIPOEKTA) Ha OCHOBE HOBBIX 00OCTOSITENbCTB, H3MEHUBIIINXCS CUTYallMH, YCTAHOBIEHHBIX OIIUOOK,
BO3HMKIIUX TPYIHOCTEH;

— ONICHUBATb COOTBCTCTBHUC PE3YyJIbTaTa LCJIU U YCIIOBUAM.
3M0uu0HaJlebll2 UHmelieKkm:

— CTaBUTh ce0s HAa MECTO JAPYroro YeloBeKa B X0Jie CIopa WK AUCKYCCUU HA HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.



Ilpunamue cedn u opyaux:

— MpHU3HaBaTh CBOE MPABO HA OUIMOKY MPH pelIeHnH (PU3HUECKUX 3a7a4 WIK B YTBEPXKACHUAX Ha
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH Yy 00YUaIOIIUXCS
YMEHUU:

— MHCIOJB30BaTh MOHATHS: Macca ¥ pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U MOJIEKYII,
arperaTHbIe COCTOSIHMS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HBIE Tella, HACBIILIEHHBIA U HEHACHI-
LIEHHBIN Map, BIAXKHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSSI SHEPrus, TEIJIOBON JBUTATENb;
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps, SJEKTPUUECKOE 110JI€, IPOBOAHUKHU U JUAIIEKTPUKHU, IOCTOSTHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuuaTh SABJIeHUs (TEIIOBOE paclllipeHHe/cykaTue, Teronepeaaya, TelIoBoe paBHOBECHE,
CMa4yuBaHUE, KAMWUISPHBIC SBJICHUS, HCTIAPEHHE, KOHICHCAIINSI, IIJIAaBJICHUE, KPUCTAIIA3AIUS
(oTBepaEeBaHKE), KUTICHHUE, TEIIONepeadya (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHHUE); DICKTPHU3AIU
TeJI, B3aUMOJICHCTBUE 3apsiIOB, JEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICUCTBUE
MarHuTOB, IEWCTBUE MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM, BJIEKTPOMArHUTHAs MHIYKIIKSA) IO OTH-
CaHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (hHU3HUECKOE
SIBJICHHE;

— pacrio3HaBaTh NPOSBICHUE W3YYECHHBIX (HU3MUYECKUX SIBICHHI B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
¢du3nyeckre sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSIKEHNE U KalUJUIIPHbIE SBJICHUS B IPUPOJIE,
KpUCTAJIJIBI B IpHUpoie, n3inydenue CoiHila, 3aMep3aHue BOA0EMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE
POCKEI, TYMaHa, UHEs, CHETa, SJICKTPHUYCCKUC SIBJICHUA B aTMOC(l)epe, QJICKTPHUYCCTBO JKUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMJIH, Apet( MO0 COB, pOJIb MArHUTHOTO TIOJIS 7SI )KU3HU Ha 3emile, MOJISIpHOe CH-
SIHUE; TIPH 3TOM IIEPEBOIUTH MPAKTUUYECKYIO 3ajlauy B y4eOHYI0, BBIIEIATh CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBIICHUIA;

— OMMCHIBATh U3YUYEHHBIE CBOICTBA TEN U PU3NYECKUE SABJICHUS, UCTIONb3YS] (PU3NUECKUE BETUUNHBI
(TeMmieparypa, BHYTPEHHSs SHEPTHsl, KOJIMYECTBO TEIJIOTHI, Y/AEIbHas TEMIOEMKOCTh BELIECTBA,
yJleNbHas TEeMJIoTa IJIaBJIeHUs, ylelbHas TelIoTa MapooOpa3oBaHus, yieiabHas TEII0Ta CTOPaHUS
TOIIMBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MalllMHbI, OTHOCUTENIbHAS BJIAXKHOCTh BO3/yXa,
JEKTPUYECKUH 3apsill, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHUE, CONIPOTUBIIEHUE MIPOBOIHUKA, YIEIbHOE
COTIPOTHUBIIEHUE BEIIECTBA, padOTa U MOILIHOCTh AIEKTPUUYECKOTO TOKA); PU ONMHMCAHUU TPABUIBHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIOIb3yEMBIX BETMUMH, 0003HAYECHUS U €JMHULIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (YOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUHUHY C JPYTMMH BETUYHHAMU,
CTPOUTH TPapUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOMCTBA Tell, GPU3NUECKUE SIBIICHUS U MPOIECCHI, UCTIOIb3YsI OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUS BELIECTBA, TPUHIUII CYNEPIIO3ULINH MOJIEH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHsI 3apsA/a, 3akoH Oma JIs ydacTka 1emnu, 3akoH J[xoyss -
Jlenia, 3aKOH COXpaHEHUs YHEPTUH; IIPU ATOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— 00BACHATH (PM3MUYECKHE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIC M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh IPUIMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH 00bsIC-
HeHHe U3 | - 2 JOTHYECKUX IIaroB ¢ onopoi Ha 1 - 2 W3y4eHHBIX CBOKWCTBA (PU3NUYECKHUX SBJICHUM,
(bU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemaTh pacuéTHbIE 3a1a4u B 2 - 3 NeWCTBUS, UCTIOIb3YS



3aKOHBI ¥ (POPMYJIBL, CBSI3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a yCIOBUS 3a/1a4l
3aMMCBIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JaHHBIX JUIS PELICHUS 3a7aul, BEIOUPATh 3aKOHBI
U opMyIIbl, HEOOXOAUMBIE 1711 €€ PelIeHNUs, POBOAUTH PACUETHI U CPAaBHUBATH MOJTyYCHHOE 3HAYCHHE
($u3uUecKoil BETMUMNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PECIIUTE IIPH ITOMOIIHA (1)I/I3I/ILI€CKI/IX MCTOOB; UCIIOJIb3Yys
OIMMUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC NMPCAIIOJIOKCHNUE, OLICHUBATH ITPABUJIBHOCTD ITOPAAKA
MMPOBCACHUA UCCIICA0BaHUsA, ACJIaTh BBIBOIBI,

— TIPOBOJHTH OIBITHI 110 HAOIOCHHUIO (PU3NYECKHX SBICHUIN UM (PU3HUECKUX CBOWCTB TEJ
(KanuJuIpHbIE SBJICHMSI, 3aBUCUMOCTb JIaBJIEHUS BO3/lyXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH MPO-
1[ecca OCTHIBaHUS/HArPeBaHUs TPU M3JIYUYEHUH OT I[BETA W3JTy4aroIleil/orIOmaloneld TOBEPXHOCTH;
CKOPOCTb MCIApEHMs BOABI OT TEMIIEPATyPhl )KUAKOCTH U ILUIOLIAAH €€ MOBEPXHOCTH; DJIEKTPU3ALIMS Tell
Y B3aUMOJICHCTBHUE JIEKTPUUECKUX 3aps10B; B3aUMOACHCTBUE ITIOCTOSTHHBIX MarHUTOB, BU3YyaJIM3aLUs
MarHUTHBIX I10JIEH TIOCTOSIHHBIX MarHUTOB; JEHCTBUS MarHUTHOIO I10JIsI HA IPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AIIEKTPOABHUTATENS IIOCTOSHHOTO TOKA): (POPMYINPOBATH
poBepsieMble MPEAINOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEI0AKEHHOT0 000py/10BaHNUs; ONUCHIBATh
XOJ1 ObITa U (POPMYITHPOBATH BHIBOBI;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHON BIaXKHOCTH BO311yXa, CUJIbl TOKA,
HaIpsAKCHUA C HCITIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB U JaTYUKOB (bHSI/I‘leCKI/IX BCIIMYHH, CPABHHUBATb
PE3yJIbTAaThL I/IBMepeHI/Iﬁ C y‘IéTOM BaI[aHHOﬁ a0COJIFOTHOH IIOIpCUIHOCTHU,

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUECKON BETMUYMHBI OT APYTou ¢
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS IPOBOIHUKA OT €T0 JUTHHBI,
IIJIOLA U TIONIEPEYHOI0 CEUEHHS U YAECIBHOIO CONIPOTUBIICHUS BELIECTBA IIPOBOIHUKA; CUJIBI TOKA,
UIYLIEro Yepes3 MPOBOJHUK, OT HAIIPSKEHU Ha IIPOBOJHUKE; UCCIIEJOBAHUE ITOCIIEI0BATEIBLHOIO U 1a-
paJuIeIbHOI0 COEIMHEHHUH TPOBOIHUKOB): TUIAHUPOBATh UCCIIEI0BAaHHE, COOMPATh YCTAHOBKY U
BBITMOJIHATh U3MEPEHUS, CIIEYys IPEAJI0KEHHOMY IUIaHy, (PUKCUPOBATh pPe3yibTaThl MOIYyYECHHON
3aBUCHUMOCTH B BUJI€ TaOJIML U TpapUKOB, A€JIaTh BHIBOJBI IO Pe3yJbTaTaM HCCIEI0BaHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETMUUH (y/IelIbHAs TeIJI0EMKOCTD BEIIECTBa,
COTPOTHUBIIEHUE MPOBOIHUKA, pa00OTa K MOIIIHOCTb IEKTPUUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUS,
coOuparh SKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIIEys MPEIJIOKEHHON HHCTPYKIIUHU, U BBIYUCIISATh
3HA4YECHHE BEJIIMYNHBIL;

— Cco0oaaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYyI0OBaHUEM;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPOI
Ha MX ONHCaHus (B TOM YHCIIE: CUCTEMAa OTOIUIEHHSI IOMOB, TUTPOMETD, ITapoBas TypOHHa, aMIEpMETp,
BOJIFTMETP, CYETUMK DJIEKTPUUECKOM SHEPIUH, SJIEKTPOOCBETHTEIbHbBIE TPHUOOPHI, HATPEBATEIbHBIE
ANEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE MTPEIOXPAHUTENH; JIEKTPOMArHUT, SIEKTPOABUTaTENb
MOCTOSTHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NYECKHUX SBJIEHUI U HEOOXOAUMbIE
¢du3nueckre 3aKOHOMEPHOCTH;

— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEND
BHYTPEHHET0 CTOPaHUs, JIEKTPOCKOII, PEOCTaT); COCTABJIATh CXEMBI MIEKTPUUECKHUX LIeTIeH C
NOCJIEI0BATENIBHBIM U TTapaJIeTbHBIM COEIMHEHUEM AJIEMEHTOB, pa3inyasl yCIOBHbIE 0003HaUCHUS
AJIEMEHTOB DJIEKTPUYECKUX LIETICH;

— MPUBOJIUTH NPUMEPHI/HAXOIUTh UH(POPMALIHIO O TPUMEpaX MPAKTUYECKOTO UCIIOJIb30BAHUS



bu3MYECKUX 3HAHWI B TOBCEIHEBHOM KU3HU [IJIs 0OecrieueHus: 6€30MacHOCTH Py 0OparieHnu ¢ mpudo-
paMH U TEXHHYECKHMMH YCTPOWCTBAMH, COXPaHEHHs 3OPOBbS U COOJIIOJICHHUS HOPM IKOJIOTHIECKOTO
TIOBEJICHHS B OKpYIKAIOIIeH cpejie;

— OCYLIECTBIATh IOUCK HH(pOpMaAIMM (PU3HUECKOro cojepKaHus B ceTh VHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U yTEM CPaBHEHUS TOTIOIHUTENbHBIX HCTOYHUKOB BBIJICNIATH HHPOPMALHIO,
KOTOpast ABJISETCS MPOTUBOPEUUBOM MII MOXKET OBITH HEIOCTOBEPHOIA;

— HCIIOJIb30BAaTh MPH BHITIOIHEHUH YU€OHBIX 3aJJaHUN HAYYHO-TIOMYIISIPHYIO JIUTEPATYPy (PU3HYECKOTO
COJIepKaHus, CIIPAaBOYHbIE MATEPHAJIbI, PECYPCHI ceTH MIHTEepHET; BiageTh NpuéMamMmu
KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBanus HHPOPMAIK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE TMCbMEHHBIE U KPAaTKUE YCTHbIE COOOIIEHUs, 000011ast nH(pOpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOr0 COIEPKaHMs, B TOM YUCIIE yOJINYHO NPEACTABIATh PE3YJIbTAThI
IIPOEKTHOM MJIM MCCIIEN0BATENbCKON AESITEIbHOCTH; IPU 3TOM I'PaMOTHO HCII0JIb30BATh N3Y4YEHHBII
NOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOXKAATH BBICTYIUICHNE PE3EHTAINEH;

— IIPHU BBIIIOJHCHUHU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ (1)I/I3I/I‘IGCKI/IX IIpoueCCoB pacCpCaACIATh
0053aHHOCTHU B rpymnic B COOTBECTCTBHUU C IMTOCTABJICHHBIMU 3aa4aMH, CJICAUTD 3a BBIIIOJIHCHUCM I1JIaHA
I[CI\/JICTBI/II;'I N KOPPECKTHUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBCHHBIN BKJIaA B ACATCIIBHOCTD I'PYIIIIbI;
BBICTPAaNBATb KOMMYHHUKAaTUBHOC B331/IMOIIGI7[CTBPIG, MPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(i)JII/IKTBI.



TEMATHYECKOE IINIAHUPOBAHUE

enuHALE 00bEMA BEIECTBA;
OO6BsicHeHNe OPOYHOBCKOTO
IBYDKEHUS, IBICHUS TU(dy3uun
Ppaznuyuii MeX Iy HIMU Ha OCHOBE
TIOJI0KEHU I MOJIEKYIIPHO-
KHUHETHYECKOH TEOPHU CTPOCHUS
BELIECTBA;

OObsACHEHNE OCHOBHBIX Pa3INuuil B
CTPOEHMH 'a30B, XKUJKOCTEH U
TBEPABIX TeJ C UCHOIb30BAaHUEM
TIOJIO’KEHU I MONEKYIISPHO-
KUHETHYECKOH TEOPHU CTPOCHUS
BEIIIECTBA;

IIpoBeneHue onbITOB 1O
BBIPAIIMBAHHIO KPHCTAIIIOB IOBAapEH-
HOM COJIM MITH caxapa;

Hab6monienne, nmposenenne n
00BSICHEHHE OIIBITOB IO HAOIIO-
JIEHUIO TETUIOBOTO PACIIPEHHS
ra3oB, XKUIKOCTEH U TBEPIBIX TEI;
OObsCHeHHE coXpaHeHNs 00bEMa
TBEPABIX T, TEKYYECTH KUJKOCTH (B
TOM YHCJIE, Pa3HUIIBI B TEKYYECTH JUIS
Pa3HBIX XUJAKOCTEH), TaBICHUS Ta3a;
AHanu3 NpaKTHYECKHX CUTYaIMH,
CBSI3aHHBIX CO CBOMCTBAMH I'a30B,

Ne | HanmeHoBaHHe KosnnvecTBo yacon Hdata Buasl nesiteIbHOCTH Busapl, DyeKTpoHHbIe (HH(POBLIe) 00pa3oBaTeJbHbIE pecypehbl
n/m | pa3genoB u TeM H3y4YeHust tdopmbI
IPOrPaMMBI BCEro | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOJIST
padoTsl padoTsl
Pasnen 1. TenioBble siBIAeHUS
1.1. | Crpoenue u 7 1 0 01.09.2023 | HabnroxeHne u MHTEpPIpETALS VerHbli https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123
CBOHCTBA BemECTEA 25.09.2023 | ombIToB, CBHACTEALCTBYIONIHX 06 OIpoc; .| https:/foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-obosnovanie
ATOMHO-MOJIEKYJISIDHOM CTPOCHUHN TIncbEMeHHBIH . .
R K https://videouroki.net
BEIIECTBA: OIIBITHI C PACTBOPEHUEM KOHTPOJIb,
PA3INYIHBIX BEIIECTB B BOJE, KOHTpOJ’ILHaﬂ
Pemenne 3a1a4 10 OLEHUBAHUIO pabora;
KOJIMYECTBA aTOMOB MJIM MOJIEKYJI B Tectuposanmue;




1.2

TemioBble
npouecchbl
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26.09.2023
14.12.2023

O060ocHOBaHHE IIPABUIT H3MEPEHHS
TEMIIEPaTypHI;

CpaBHEHHE pa3IUYHbIX CIOCOOOB
H3MEPEHUS U LKA TeMIePaTyphbl;
Hab6monenre u 00bSICHEHHE OIBITOB,
JIEMOHCTPUPYIOLINX U3MEHEHUE
BHYTpEHHEI SHEPTHH Telia B
pe3ynbTare Temonepeadn u paboTh
BHELIHHX CHII;

Habmonenue u 00bACHEHUE OIBITOB,
00CyX/IeHHE NPAKTUYECKUX CUTYalLHid
JEMOHCTPHUPYIOIINX

Ppa3iIuYHbIE BU/IBI TEILIONEpEIayn:
TEIJIONPOBOAHOCTb, KOHBEKIIHIO,
U3ITy4EHUE;

HccnenoBanue siBieHus TeIIooOMeHa
MIPY CMELMBAHUH XOJIOHON U
ropsiyeil BOjibl;

Hab6nronenue ycraHoBieHus
TEIUIOBOTO PABHOBECHS MEXKILY
ropsiyeit U XOJI0JHOM BOJIOH;
Omnpezenenue (M3MepeHue)
KOJIMYECTBA TEILIOTHI, MIOJy4YEHHOTO
BOJIOH IIPU TEII0O0OMEHE C HarpeThiM
METaJUNTMYECKUM [IUITHHIPOM;
Ompenenenne (M3MepeHne) yaeIbHO
TEIIOEMKOCTH BEIIECTBA;

Pemenne 3a1a4, CBSI3aHHBIX C
BBIYUCIICHUEM KOJIMYECTBA TEIIOTHI 1
TEIUI0EMKOCTH TIPH TEIUI00OMeHe;
AHanu3 cuTyanuii NpakTHIeCcKoro
HCTIONB30BAHHS TEIUIOBBIX CBOICTB
BEIIECTB M MaTepHaJIoB, HAIIPUMED B
EeJSIX SHEproche peskKeHHs:
TEIUIOM30JISIIHS, dHeprocoeperaromne
KPBIIIH,

TEPMOAKKYMYJISATOPHI U T. 11.;
Habnronenue sBneHuit ucapeHus 1
KOH/ICHCAIUH;

HccenenoBanue nporecca NCIapeHust
Pa3IUYHbIX XKHUIKOCTEIH;

OObsCHEHNE SBICHUN UCTIAPEHHUS U
KOH/ICHCAIIMH Ha OCHOBE aTOMHO--
MOJIEKYJISIPHOTO YUEHUS;
Hab6mronenne u o0bsICHEHHE
Mporecca KUMEeHus, B TOM YUCIIe
3aBHCHMOCTH TEMIEPATYPbl KUTICHHS
OT JIaBJICHUS,

Omnpezenenue (M3MepeHue)
OTHOCHUTEJIbHOM BIIAXXHOCTH BO3/1yXa;
Habnronenue npouecca miaBieHus
KPUCTAJUIMYECKOTO BELIECTBa,
HarpuMep JbJa;

CpaBHEHHeE MPOLECCOB IIABICHUS
KPUCTAJUTMYECKUX TEJ U Pa3MATYCHUs
NIPH HArPEBaHUK aMOP(HBIX Te;
Onpezenenue (U3MepeHue) yaenbHoi
TEIUIOTHI IUIABJICHHUS JIbJIA.

VYerubii
ompoc;
KonTtponbpHas
pabora;
TecTupoBaHue;
JlabopaTopHast
pabora;

https://www.yaklass.ru/p/fizika/8-klass/izmenenie-sostoianiia-veshchestva-
141552/plavlenie-i-otverdevanie-tel-temperatura-plavleniia- 163759
https://www.yaklass.ru/p/fizika/8-
klass/izuchaem-teplovye-iavleniia-12324/teplovoe-dvizhenie-sviaz-temperatury-
tela-so-skorostiu-dvizheniia-molekul-12325 https://www.yaklass.ru/p/fizika/8-
klass/izmenenie-sostoianiia-veshchestva-141552/paroobrazovanie-i-kondensatciia-
173885
https://www.yaklass.ru/p/fizika/8-klass/izmenenie-sostoianiia-veshchestva-
141552/kipenie-temperatura-kipeniia-udelnaia-teplota-paroobrazovaniia-141553




OObsICHEHNE SBJICHUM TLIABICHUS K
KPUCTAJUTM3aLMH HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHS;

Pemienne 3a1a4, CBSI3aHHBIX C
BBIYMCIICHHEM KOJIMYECTBA TEILIOTHI B
nporeccax TEIIoNepeaayt Mpu
UIABJICHUH M KPUCTAIUTH3ALMH,
HCHaPEeHHs H KOHACHCALIUH

AHaIM3 CUTyaluH PAKTUYECKOTO
NIPUMEHEHUS TEOPHH TUIABICHUS
HarpuMep B KPUCTAJUTM3ALIUH,
Harpumep,

MOJIy4EHUE CBEPXUMCTHIX
MaTepuaoB, CoJleBas rpeska u ap.;
Ananus paboThl 1 00bICHEHHUE
MPUHIMIA JeHCTBUS TEIIOBOIO
JIBUTATEIIS;

Brruncienue KonuaecTsa TeIIoTEI,
BBIJIEIIIOIIETOCS TIPU CTOPaHUH
pa3nu4HbIX BUIOB TorumBa, 1 KI1J]
JIBUTATEIIS;

OOCYy)/ICHIE IKOJIOTHIECKUX
OCIIeICTBIHI UCIIONB30BAHMS
JBUTaTelNeH BHYTPEHHETO CTOPaHUS,
TEIIOBBIX M THIPO3JICKTPOCTAHIIMI
(MC — sKonorus, XumMus);
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Pasnen 2. DaexkTpuyeckue H MArHUTHbIE SIBJICHHS

2.1.

JJIeKTpHYecKHe
3aps/bl.
3apsiKeHHbIE TeJIa U
HX B3auMoJeiicTBHe

7

1

15.12.2023
15.01.2024

Hab6nroneHue 1 npoBeieHUE ONBITOB
T10 NEKTPU3ALMH TEJ TIPU
COINPHUKOCHOBEHUH U HHIYKLHUEH;
Hab6monenue u 00bsicHeHHE
B3aMMOJICHCTBUS OJHOMMEHHO 1
Pa3HOMMEHHO 3apsKEHHBIX TEJ;
OOBsICHeHNE IPUHIININA JSHCTBUS
JJIEKTPOCKOIIA;

OOBSCHEHNE SBICHUN JICKTPH3AINH
MIPU CONPUKOCHOBEHHH TEJ U
HHIYKLHUEH C UCIIOIb30BaHUEM
3HAHUH O HOCUTEIISX 3JIEKTPUUECKUX
3aps/10B B BEILECTBE;
Pacnio3naBanue u 00bsCHEHHE
SIBJICHUH 3JIEKTPU3aLUH B 110~
BCEHEBHOM KHU3HU;

Habmonenue u 00bACHEHUE OIBITOB,
WIUTIOCTPUPYIOIIHX 3aKOH
COXPAHEHUS HIEKTPUUECKOT0 3apsijia;
Hab6mnrozeHue omnpIToB 110
MOJIEJIUPOBAHUIO CUIIOBBIX JIMHUI
JIEKTPHUYECKOTO OIS,
HWccnenoanue neiictBus
JJIEKTPHYECKOTO MOJIS Ha
IIPOBOJMHUKH U JTHUDJICKTPDUKHU:

YcrHblit
or1poc;
TTucpmeHHbIH
KOHTPOJIb;
KonTtposbHas
pabora;

https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351
https://videouroki.net/

2.2

IMocTostHHbIH
JJIeKTPHYeCKH i
TOK

20

16.01.2024
05.04.2024

Habmonenne pa3MIHbIX BHOB
JIEHCTBHS HIEKTPUIECKOr0 TOKA 1
00Hapy)XEeHHe dTHX BUJIOB JEHCTBHS B
TTOBCEHEBHON KU3HU;

COopKa 1 UCTIBITAHUE HIEKTPUUECKOM
LEMH IOCTOSHHOTO TOKa;

N3mepenne cuibl Toka
aMIepPMEeTPOM;

N3mepenne amekTpuueckoro
HANPsKEHUS BOILTMETPOM.

IpoBenenne 1 0OBICHEHHE OMBITOB,
JIEMOHCTPUPYIOIIHX 3aBUCUMOCTD
9NEKTPUYECKOTO CONPOTHBIICHUS
MIPOBOJIHHKA OT €r0 JUTHHBI, TUTOATN
TIONEPEYHOT0 CeYCHHS U MaTepHala;
HccnenoBanre 3aBUCUMOCTH CHJIIBI
TOKa, IPOTEKAOIIEro Yepe3
PE3UCTOP, OT CONPOTHBICHUS
pe3ucTopa ¥ HaNpsHKEHHsIHA
pesucrope;

[TpoBepka mpaBuna CI0KEHHSI
HAINpPSOKSHUH TIPH TTOCNIE0BATEIEHOM
COCIMHEHHH IBYX PE3UCTOPOB;
TIpoBepka mpaBuna AJIs CUIIbI TOKA TIPY|
MapajuieIbHOM COSMHEHUU
PE3UCTOpPOB;

AHanus cutyanuit
MOCJIEI0BATEIBHOTO U
MapajuIeNIbHOTO COCANHEHUS
MIPOBOAHHUKOB B JIOMAIIHUX

Yerublit
ompoc;
ITucemenHsIi
KOHTPOJIb;
KoutponpHas
paborta;
Tectuposanue;
JlaGopaTopHas
pabora;

https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-

12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359



https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359

3IIEKTPUYCCKHUX CETAX;
Perenne 3a1a4 ¢ UCMONBb30BaHHEM
3akoHa Oma 1 opmy: pacuéra
3JIEKTPUYECKOr0 CONPOTHBIICHUS IPU
0CTIeJOBAaTeILHOM U ITapajieIbHOM
COEIUHEHHH TIPOBOTHUKOB;
Omnpenenenne padboTHI
JIEKTPUIECKOr0 TOKa,
MPOTEKAIOIIETO Yepe3 Pe3UCTOp;
OmnpezeneHre MOIHOCTH
9IEKTPUYECKOr0 TOKA, BBIIEIIEMON Ha
pesucTope;

HccnenoBanue 3aBHCUMOCTH CHITBI
TOKA Yepe3 JIAMIIOUKY OT HallpsDKEHHS
Ha Hel;

Onpenenenue KI1/1 Harpesarens;
HccenenoBanue npeodpa3oBaHust
SHEpruH MpU NobEME Tpy3a
3JIEKTPOJABUTaTENIEM;

OObsACHEHHE YCTPOICTBA U NPUHLIUIIA
JIEHCTBUS JOMAIIHUX
3JIEKTPOHATPEBATEIBHBIX MPUOOPOB;
OObsCHEHHE IPUYUH KOPOTKOTO
3aMbIKaHMs U IPUHIMNA JeiiCTBUS
ITaBKHUX MPEJOXPaHHUTEIICH;
Peuienue 3a1a4 ¢ UCIOJIb30BAaHHEM
3akoHa Jxoyns—IJlenna;
Habmonenne BOSHUKHOBEHHUS
9JIEKTPUYECKOT0 TOKA B )KHAKOCTH







2.3. | MaruuTHbIe
SIBJIEHHSI

06.04.2024
27.04.2024

HccnenoBanue MarHUTHOro
B3aUMOJIEHCTBHS MOCTOSHHBIX
MarHuTOB;

HM3yueHne MarHMTHOIO MOJIs
MIOCTOSHHBIX MarHUTOB IIPH HX
00BbeIHEHNH U Pa3/IeNCHNH;
IIpoBeneHue OMBITOB 110
BH3YyalIM3aIUH M0JISI TIOCTOSHHBIX
MarHUTOB;

W3ydenue sBICHNS HAMATHUUUBAHUS
BEIIECTBA;

HccnenoBanue aeiicTBHsL
9NIEKTPUYECKOr0 TOKA HAa MarHAUTHYIO
CTpEIIKY;

IIpoBenenue onbITOB,
JIEMOHCTPUPYIOIIHX 3aBUCUMOCTb
CHIIBI B3aUMOJICHCTBHS KaTYIIKHU C
TOKOM U MarHuTa OT CHJIBI U Ha-
IpaBJICHUs TOKA B KaTYIIKE;

AHanu3 cuTyanui NpakTH4eCKOro
IPUMEHEHHUS 2IeKTPOMAarHHTOB (B
OBITOBBIX TEXHUYECKUX YCTPOHCTBAX,
HPOMBILIIEHHOCTH, MEAUIIMHE);
HW3yueHue neiicTBHSA MarHUTHOTO
TOJIs Ha TIPOBOJHHUK C TOKOM;
N3yuenne neiictBus
IJEKTPOIABUIATENS;

HWsmepenue KITJ
9JIEKTPOIBUTATENIEHON YCTaHOBKH;
PacniosHaBanue 1 aHaIN3 Pa3INYHBIX
IPUMEHEHHIT 2IeKTpoABUTaTENeH
(TpaHCHOPT, OBITOBEIE YCTPOHCTBA U

).

YeTHblit
ompoc;
[MucbMeHHBbII
KOHTPOJIb;
KontponsHas
pabora;
JlaboparopHast
pabora;

https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektromagnitnye-iavleniia-18851
https://videouroki.net

2.4. | Dl1eKTPOMArHUTHASI
HHYKIHS

28.04.2024
14.05.2024

OTIBITHI TI0 MCCIETOBAHUIO SIBIICHHS
9JIEKTPOMATHUTHON MH/YKINH:
HCCIIeIOBaHNE W3MCHEHUI 3HAYCHHS
U HATIPABJICHHS HHAYKIIHOHHOTO
TOKa,;

YcrHslit
onpoc;
Kontponenas
paborta;

https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-
elektromagnitnaia-induktciia-532779

https://videouroki.net
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PesepBHoe BpeMst

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

11




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacos Jlara Buapi,
n/n u3y4deHust | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIS
padoThI padoThI

1. |IloBTOpenue Matepuaina 7 1 0 0 YcTHBIN
KJacca OIIpoC;

2. |IloBTOpenue marepuaina 7 1 0 0 YcTHBIN
KJjacca OIIpoC;

3. | OCHOBHBIE MTOJIOKEHUS 1 0 0 Y CTHBIH
MOJICKYJISIPHO-KMHETHYECKOM OIpoC;
TEOPHH CTPOCHHUS BEIIECTBA

4. | Mopenu TBEPaOTO, XKUaAKoro u |1 0 0 YcrHbIH
ra3000pa3HOro COCTOSHUIA OIpoC;
BEIIIECTBA

5. |Kpucrammuueckue u amopgusie |1 0 0 YcTHbIl
TBEPIIBIC TEIa OIpoC;

6. | TemioBoe pacipeHue u 1 0 0 Y CTHBIH
cxarue. KanunnspHele OIIpOC;
SIBJICHUSL.

7. | OGoOIIaroIIHiA YPOK IO TEME 1 1 0 YcrHbli
"CTpoeHue u CBONCTBA ompoc;
Beniectsa" TectupoBaHue 1o TectupoBanue;
teMe "CTpoeHue U cBOicTBa
BeniecTa"

8. | Temmneparypa. BHyTpenHss 1 0 0 VeIl
SHEprus OIIpOC;

9. | CiocoObl u3MEHEHHSI 1 0 0 YcrHbii
BHYTPEHHEHN SHEPrun OIIpOC;

10. | Bune! Tenonepenaun 1 0 0 VYcTHbIi

OIIpoc;

11. | Terutonepenaua B mpupoe U 1 0 0 Y CTHBIH
TEXHUKE OIIpoc;

12. | KonrponpHas pabota o reme |1 1 0 KonTponbHas
"TemnoBbie SBICHUS" pabora;

13. | KonmnuecTBO TEIUIOTHI. 1 0 0 YcTHbBIH
VY aennHas TEIIOEMKOCTD OIpoc;
BEIIIECTBA




14. | JTabopaTopHas pabora Jlaboparopnas
"UccneqoBaHue U3MEHEHUS CO pabora;
BPEMEHEM TEMIIEPATYPhI
OCTBHIBAIOIICH BOIBI"

15. | Temmmoo6meH. JlaboparopHas Jlaboparopuas
pabora "CpaBHeHHuE pabora;
KOJIMYECTB TETUIOTHI IPH
CMEIMBAHUH
S VU

16. | YpaBHeHue TemioBoro OanaHca. Jlaboparopuas
JlaGopaTtopHnast pabota pabora;
"OnpeneneHue yaeinbHoOi
TEII0EMKOCTH BemiecTna"

17. | Pemenue 3a1a4 1o TeMe VCTHEIN
"TemiooomeH" OTIpoc;

18. | [1naBneHue U OTBEPACBAHKE VYcrHbIM
KPUCTATNICCKHIX BEIICCTB OTIpoc;

19. | YaenpHas TeIUioTa MIaBICHHU. VYcrHbIM
Pemenue 3agad o teme OIpOC;
"Pacuer KoJHMYeCTBA TCIJIOTEHI,

MOTJIONIAeMOr0 TIPH TJIaBICHUN
Y BBIJICSIEMOTO TIPH
oTBepaeBaHUN"

20. | [TapooOpa3zoBanue u Y CTHBIH
KoHAeHcanus. VcnapeHnue OTIpoC;

21. | BnaxxHOCTh BO3/1yXa VYcTHbIi

OTIpoC;

22. | I3MepeHue BIAKHOCTH JlaGopaTtopHas
Bo3ayxa. JJaboparopHas pabora pabora;
"OnpeneneHne OTHOCUTETbHON
BJIAJKHOCTH BO311yxa"

23. | Kunenue. Y nenpHas Tersiora YcrHbII
napooOpa3oBaHUs OIIpoC;

24. | Pemenwe 3a7a4 1o TeMe YcTHBIH
"N3meHenune arperaTHeIX Ompoc;
COCTOSIHUM BemecTBa" ITnceMeHHEBIN

KOHTPOJIb;

25. | DHeprus TOIUMBA. Y IeNIbHAsI VYcTHBIH

TEIJIOTa CTOPAHMS OTIpocC;




26. | [TpuHIHMITBI paOOTHI TEIJIOBBIX YcTHbIl
nsurateneit. KITJ[ remioBoro OIpoc;
JBUTATEIs TectupoBanue;

27. | Pemienue 3am1a4 o teme VcTHBIN
"TennoBsle sBiaeHna". Bumnl OTpoc;
TEIJIoNepe1auu, KOJIMUECTBO
TEIUIOTHI, U3MCHCHHE
arperaTHbIX COCTOSTHUI
BEIIIECTBA, BJIAKHOCTh BO31yXa"

28. | Pemienue 3a1a4 1o TeMe VYcrHbIM
"TennoBsle aBiaeHna". Bumnl OTIpocC;
TeIJIOTepeIauu, KOJIMYECTBO [InceMeHHBII
TEILIOThI, U3MEHEHHUE KOHTPOJIb,
arperaTHbIX COCTOSIHUI
BEIIIECTBA, BIAKHOCTh BO3ayxa"

29. | KouTponbHas paboTa 1o Teme KontponbHas
"TerioBble ABICHUA" pabora;

30. | DnekTpu3anus Tel. Ycrubii
B3aumoneiicTBre 3apsyKeHHBIX Oompoc;

TEJL.

31. | QnekTpockon VeIl

ompoc;

32. | DnekTpuueckoe moJe. VYcTHbIi

ompoc;
33. | Hocutemnu aneKTpUUeCcKIX Y CTHBIH
3apsiioB. 3aKOH COXpaHEHUSs OTIpoC;
AIEKTPUIECKOTO 3apsia
34. | Ctpoenne atoma VYcTHbIi
OTIpoC;

35. | [IpOBOAHMKH U AUAIIEKTPUKH. VYcTHbIi
OTIpOC;
IInceMmeHHEBIH
KOHTPOJIb;

36. | DeKTpHUYECKUil TOK. TectupoBanue;

W cTOYHMKY 3IEKTPUIECKOTO
Toka. TecTupoBaHue Mo TemMe
"DNeKTpUUECKue ABICHUS




37. | DnexTpudeckas Lemb U eé YcTHbIl
cocTaBHbIe yacTH. [IpaBuia oIpoc;
TEXHUKU 0€30MTaCHOCTH NpU
paboTe ¢ ANEKTPUYECKUMU
HensMu

38. | DireKTpHYECKHii TOK B YcTHBIH
MeTaiax. JlercTBus Ompoc;
INEKTPUYECKOTO TOKA. JluKTaHT;
Hanpasnenue Toxa.

39. | Cuita Toka. EqMHUALBI CHITBI YcrHbli
TOKA. OIIpoC;

40. | Amnepmetp. M3mepenue cuiibi JlaGopatopHnas
Toka. .JlabopaTopHas pabora pabora;
«COopKa 2NeKTPUIECKON 1Ienu
Y U3MEPEHUE CUIIBI TOKA B €€
Pa3IMYHBIX yYaCTKaX»

41. | DnekTpuYecKoe HANPSHKCHHUE YcrHbI
EnuHuibl HanpsiKeHus. OTIpoC;
BonsT™meTp. U3mepenne
HaAPSDKEHUS.

42. | JJaboparopHast pabota JlaboparopHnast
«M3MepeHne HanpspKeHUs Ha pabora;
pa3IMYHBIX y4acTKax
AIIEKTPUUYECKON LETTH»

43. | DnexTpuuecKoe VeIl
COIIPOTHBIIEHUE ITPOBOIHUKOB. OIIpoC;
EnuHutps conpoTUBIeHMUS.

44. | 3aBUCUMOCTH CHJIBI TOKA OT VYcTHBIH
HanpsokeHus. 3akoH Oma aiis OIpoC;
y4yacTKa LemH.

45. | Pacu€t conpoTHBICHUS VYcTHbIi
IPOBOJIHUKOB. Y I€JbHOE OIpOC;
COIIPOTHUBIICHUE.

46. | Peocratsl. .JJTabopaTtopHast JlaGopaTopHas
pabota «PerynupoBaHue CUIIbI pabora;

TOKa PEOCTaTOM»

47. | JJaboparopHas paboTa Jlaboparopnas

«OrmpeneneHue ConpoTUBICHUS pabora;

IIPOBOJHMKA IPU TOMOILU
BOJIBTMETPA U aMIIEPMETPay




48. | I[TocnenoBarenpHOE YcTHBIH
COETMHEHUE MPOBOTHUKOB OTIpoC;

49. | [NapaiienbHOE COSTMHECHUE YcTHbIH
MIPOBOIHHUKOB OTIpoC;

50. | Pemrenue 3amau. YcTHBIH

OIpoc;
JIMKTaHT;

51. | PaGoTa U MOLITHOCTH YcTHbIH
JIIEKTPUYECKOTO TOKA. OIpoc;

52. | JlaboparopHas pabota « Jlaboparopnas
N3mepenre MOITHOCTH U pabora;
pabOThI TOKA B 3JICKTPUUCCKOM
JIaMIIe»

53. | HarpeBanue npoBoHUKA YcrHbIi
3JIEKTPUYCCKUM TOKOM 3aKOH OIIpOC;
[xoyna-Jlenna. Jlamna
HAKAJIMBAaHUS

54. | DnekTpoHarpeBaTeIbHbIC YcrHbIH
npubopsl. Kopotkoe OTIpoc;
3amblkanue. [Ipenoxpanurenn.

55. | Pemrenue 3amau. [Toaroroska x YcrHbIH
KOHTPOJIBHOH padore. OTIpoC;

56. | KonTposbHas paboTa 1mo teme: KonTponpHas
«DNEeKTPUYECKUE SIBICHUS pabora;

57. | Konnencatop. Pabora Han VeIl
OIIMOKaMH. Ompoc;

58. | O6o6maroIHii yPOK Mo TEME YcTHbI
"JnekTpuyeckue apieHus" OITpOC;

59. | MaruuTtnoe nosue. OnbIT YCTHBIH
Opcrena. 3MarauTHOE oT1poc;
OJIE AJIEKTPUIECKOTO

60. | Dnexkrpomaruut. JlaboparopHas Y CTHBIH
pabora «COopka OTIpOC;
3JIEKTPOMAarHuTa 1 ero Jlaboparopnas
WCITBITAHUE)» pabora;

61. | ITocTosiHHBIE VY cTHBIN
Mar"uTel. [leficTBue OIIpoC;

MAar"duTHOTIO I10JISI Ha
IMPOBOAHUK C TOKOM




62. | DnekTpoaBUTATEh 1 1 JlaGoparopHas
IIOCTOSIHHOTO pabora;

Toka. JlaboparopHas paboTa
«M3yueHne 31eKTpHIEeCcKOro
JIBUTATEINS OCTOSHHOTO TOKa
Ha MOJICIIN»

63. | MarautHoe mosie 3emiu v ero | 1 0 Ycrubii
POJIB 1711 KU3HU Ha 3emiie OIIpoc;

64. | O6001mEeHne TEMBI 1 0 YcrHbli
"DneKTpOMarHuTHbIE OIpocC;

— "

65. | KonrpospHas paborta mo reme | 1 0 Konrponbnas
"MarHuTHbI€ SIBJICHUS" pabora;

66. | [ToTOpeHHE 1 0000IICHUE 1 0 YcrHbIH
coepkaHus Kypca GU3uKH 8 OIpoc;
knacca. Temsl "CTpoeHue u
CBOMCTBA BeIIECTBA. TEIIIOBBIE
ABJICHUS"

67. | TToBropenue u 0600MIICHHE 1 0 YcrTHbIH
cofepkaHus Kypca puszuku 8 OI1poC;
kjacca. Temsl "DnekTpuueckue
Y MarHUTHBIC SIBICHUS"

68. | UtoroBas koHTpoJsibHas paboTa |1 0 KontponsHas
1o Kypcy ¢usuku 8 kiacca. pabora;

OBIIEE KOJIMYECTBO YACOB |68 11

I10 ITPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dwusuka 8 ximacc/[lepeimkun A.B., OO0 «/IPODAy»; AO «M3natenbctBo [IpocBemienney;
COopuuk 3anad o ¢usuke. 7-9 knaccol - [lepeimkun A.B.

B.N.JIykamuk. CoopHuk 3aaa4 1o ¢pusuke. 7-9 kmacc. M.: [Ipoceemenne,2007.

Matepuan KOMILIEKTa OJTHOCTHI0 cooTBEeTCTBYET [IpumepHoil mporpamme 1o ¢pu3vke OCHOBHOTO OOIIETO
o0Opa3oBaHuUsl, 00s13aTEIBHOMY MUHUMYMY COJIEpKaHusl, peKOMeHJ0BaH MuHUCTepCcTBOM 00pa3oBanus PO.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET

https://videouroki.net/
https://resh.edu.ru/
https://www.yaklass.ru/p/fizika/8-klass/
https://urok.1sept.ru/

https://skysmart.ru/
https://onlinetestpad.com/ru/tests/physics



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHMUE

CrpaBouHble TaOJIUILbI, HOYTOYK, TPOEKTOP, JJIIEKTPOHHASI TaHEb.

OBOPYJOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NEMOHCTPALIUN

1 VccnenoBanue U3MEHEHHUsI CO BPEMEHEM TeMIIEpaTyphl OCTHIBAIOILEH BOJIbI
Tepmometp

Kanopumerp ¢ ropsiueit Bogou

Cexynnomep (4achl)

2 CpaBHEHHE KOJIMYECTB TEIUIOTHI IPU CMEIIMBAHUU BOJBI pa3Hoil Temneparypsl Kaiopumerp
N3meputenbHblid MUAMHAP (MEH3YpKa)

Tepmomerp

Crakan ¢ BojioH

3 U3MepeHue yaenbHO# TemI0EMKOCTH TBEPAOTO Tela

Crakan ¢ BojoH

Kanopumertp

Tepmomerp

Becsl ¢ pazHoBecamu

Meramuueckuil IWIHHAP HA HUTH

Cocyn ¢ ropsiueit Boaou

4 Vzmepenre OTHOCUTEILHOMN BIAXKHOCTU BO3/IyXa

ITcuxpomerp

[Icuxpomerpuyeckas Tadnuna

5 Coopka >MeKTPUUECKOH e U U3MEPEHHEe CUJIbl TOKA B €€ Pa3IMYHBIX y4acTKax
Hctounuk Toka

HuskoBoibTHas namna Ha MOJCTaBKE

Kunrou

Amnepmerp

CoenuHuTenbHBIE POBOAA

6 M3mepeHue HanpsHKeHUs Ha pa3InyHbIX y4acTKax 3JI.IEMH, U3y4eHUE MOCIE0BATEIbHOTO COEAMHEHUS
MIPOBOJIHUKOB

Hctounuk Toka

Crnupanu-pe3ucTopsl — 2

HuzkoBospTHAS J1aMIIa Ha HOJICTaBKE

BonbsTmeTp

Kurou

CoenuHuTenbHBIE TPOBOAA

7 PerynupoBaHue CUJIbI TOKA PEOCTATOM

Hcrounuk Toka

[Ton3yHkoOBBIN peocTaT

Amniepmerp

Kirou

Coenunut npoBoaa

8 UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA B IPOBOJHUKE OT HAIIPSKEHUS HA €r0 KOHLAX IPU MOCTOSIHHOM



conpoTuBiieHnu. 3mMepenne conpoTUBIeHHs TPOBOJHUKA
Hcrounuk Toka

Uccnemyemplit poBOAHUK (HEOOBIIAsE HUKSTUHOBASI CIIUPAIIb)
Amnepmerp

BoasT™eTrp

Peocrar

Kunrou

CoenuHuTenbHbIE IPOBOAA

9 Usmepenue pabOThl 1 MOIITHOCTH TOKA

Hcrounuk Toka

HuskoBosnbpTHas namna Ha MOJCTaBKE

BonbrmeTp

Awmnepmerp

Kirou

CoenunuTenbHbIC MPOBOIA

Cexynnomep

10 COopka 31eKTpoMaruHuTa 1 UCIbITAHUE €ro B ICHCTBUU
Hctounuk Toka

Peocrar

Kurou

CoenuHuTenbHbIE POBOAA

Kommnac

Jeranu nnst cOOpKH SIEKTPOMArHuTa

11 N3yuenune aneKTpU4eCcKOro ABUraTelIs IOCTOSIHHOTO TOKA Ha MOJIEIH
Mopaenb 37eKTpoABUTaATENS

Hctounuk Toka

Kirou

CoenunuTenbHBIE MPOBOIA

MJIAHIIET

IIJJACTUKOBBINA KOBPUK

npo3paqH51171 MOJIYIUJIUHAP






