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HOACHUTEJIBHASA 3AIIMCKA
CopepxaHue MpOrpaMMbl HAampaBiIeHO Ha (OPMHUPOBAHME ECTECTBEHHOHAYYHOH TI'PaMOTHOCTH
yyaluxcs U OPraHM3alWI0 W3ydeHHUs (HU3UKM Ha JESTeIbHOCTHOH OCHOBe. B HeW y4HMTHIBarOTCS
BO3MOXHOCTH TpeameTa B peanusanuu tpedoBannii ®I'OC OO0 k miaHUPyeMbIM JTUYHOCTHBIM U
MeTanpeIMETHBIM pe3yabTaTaM OOy4deHMs, a TaKKe MEKIIPEIMETHbIE CBS3M €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O IPEJMETA «®U3UKA»

Kypc ¢usukm — cucreMmooOpa3yromuii A1sl eCTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, MIOCKOJIBKY
(¢u3HUecKkrue 3aKOHBI JIeKAT B OCHOBE TPOIECCOB W SIBICHUM, HM3y4aeMbIX XUMUCH, OMOJIOTHEH,
acTpoHOMHEH W Qu3ndeckoi reorpadueii. dusnka — 3TO MPEAMET, KOTOPHIA HE TOJBKO BHOCHUT
OCHOBHOH BKJIaJ] B €CTECTBEHHOHAy4YHYIO KapTHHY MHpa, HO U MpeAoCTaBisieT Hauloiiee sICHbIe
o0pa31pl MPUMEHEHHS] HAYYHOTO METOJla MO3HaHus, T.€. crocoda MOJIy4YeHHs JTOCTOBEPHBIX 3HAHHUH O
mupe. Hakonen, ¢usnka — 3TO mpenMeT, KOTOpbIM Hapsiiy C JIPYTMMHM €CTECTBEHHOHAyYHBIMH
npeIMeTaMu  JIOJDKEH JaTh IIKOJbHMKAM MPEJCTAaBI€HHE 00  YBJIEKATEIbHOCTH HAy4YHOI'O
UCCIIEIOBAHUS U PAJOCTH CAMOCTOSITEIbHOTO OTKPBITUSI HOBOTO 3HAHHUS.

OpHa U3 IMaBHBIX 337a4 (PU3MUECKOro 00pa3oBaHUsl B CTPYKTYpe OOIIero oopa3oBaHUsl COCTOUT B
(hopMHUpPOBAaHUM €CTECTBEHHOHAYYHON I'PaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOW Macchl 00ydaro
IIUXCsI, KOTOpBIE B AaJIbHEHIIIEM OyayT 3aHATHI B CaMbIX pa3HO oOpa3HbIX cepax aesTenpbHOCTH. HO
HE MEHee BaKHOW 3ajjaueil sIBISETCS BBISABIEHUE U MOJrOTOBKA TAJAHTJIMBBIX MOJIOJBIX JIIOAEH st
MIPOJIOJKEHHSI 00pa30BaHus U AajbHEHIIeH npodeccuoHalbHOM AeATeIbHOCTH B 00J1aCTH €CTECTBEHHO
Hay4YHBIX MCCJIEIOBAHUN M CO3JaHUU HOBBIX TeXHOJIOTWH. COIrIACHO MPUHATOMY B MEXIYHApOIHOM
cooliiecTBe ompezeneHuto, EcTecTBeHHOHayyHass T'PaMOTHOCTh — JTO CIOCOOHOCTh 4YelloBeKa
3aHMMAaTh aKTUBHYIO I'PAXKJAHCKYIO MO3MIMIO MO OOLIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C
€CTECTBEHHBIMH HAayKaMH, U €ro TOTOBHOCTb WHTEPECOBATbCA €CTECTBEHHOHAYYHBIMU HJICSIMHU.
HayuHorpamMoTHBI 4enoBeK CTPEMUTCSI y4acTBOBAaTh B apryMEHTHPOBAHHOM OOCYXIACHUU IpoOieM,
OTHOCSIIIIUXCSI K €CTECTBEHHBIM HayKaM U TEXHOJOTHUAM, 4YTO TpeOyeT OT HEero ClIeAyouux
KOMIIETEHTHOCTEM:

— Hay4yHO OOBSCHATD SBJICHUS,
— OIICHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEJOBAHMUS,
— HHTEPIPETUPOBATh JaHHBIE U UCIOJIb30BaTh HAYYHbIE I0KA3aTEIbCTBA AJIs I0JYyYEHUS BBIBOJOB.

N3yuenue ¢u3uMku CNOCOOHO BHECTH peHIaloIMi BKJIaa B (POpMHPOBAHUE €CTECTBEHHO
HayYHOU rpaMOTHOCTH OOYUYaIOIINXCA.

HEJIA U3YYEHUSA YYEBHOI'O NIPEJMETA «®U3UKA»

Henu n3yuenus: U3k Ha ypoBHE OCHOBHOIO 00I1ero odpazoBanus omnpejaeneHsl B Konuenuuu
npenojaBaHusi ydebHoro mpenmera «®Pusuka» B 00pa30BaTeNbHBIX OpraHu3aiusx Poccuiickoii
Oenepany, pealu3yIOIMIMX OCHOBHBIE 0011e00pa30BaTEeNbHbIE MPOTPAMMBbI, YTBEPKIEHHOM
pemenrieM Komnerun MunucrtepcTBa mnpocsemienus Poccuiickoit ®denepanuu, MNpoTOKOa OT 3
nexadps 2019 r. Ne [TK4BH.

Henu uzyvyenus Gpusmku:

— mnpuoOpeTeHHe HuHTepeca U CTPEMJICHHS OOydaloluxcs K HaydYHOMY H3YYEHHUIO
MIPUPO/IbI, Pa3BUTHE HMX UHTEIJIEKTyalbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

— pa3BUTHE TpPEACTABIEHUH O HAyYHOM METOoJe TOo3HaHUus U  (OpMUPOBaHHE
HCCIIEI0OBATENBCKOTO OTHOLIEHUS K OKPYXKAIOIIUM SBJICHUIM;



— ¢opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3Y4YCHHS OCHOB CTPOCHUS
MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3HKHY;

— (QopMupoBaHUE MPEACTABICHUN O POIH (PU3UKH ISl Pa3BUTHUS APYIHUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;

— pa3sBUTHE TMPEICTABICHHA O BO3MOXHBIX cdepax Oyaymed mpodeccHoHaTbHOMI
NEATeNbHOCTH, CBS3aHHOM ¢ (PU3MKOH, MOArOTOBKAa K JalibHEHIIeMy OOY4eHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHre STUX MeJed Ha ypOBHE OCHOBHOTO 0O0mero oOpa3oBaHHs OOECTIeYMBAETCS
pEILIEHHUEM CIETYIOIIUX 3a/1ay:

— TpuoOpeTeHne 3HAHWK O JWCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHYECKUX, TEIUIOBBIX,
ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— TNpHOOpETeHHE YMEHUH OIMHUCHIBATh U OOBACHATH (DU3NYECKUE SIBJICHUS C MCIOJIb30BaHUEM
MOJIYYCHHBIX 3HAHU;

— OCBOEHHE METO/IOB pellIeHUs NMPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOIb30BaHUEM (PU3NYECKUX
MoJenel, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

— pa3BUTHE YMEHHI HaOJIIOAAaTh NMPUPOJHBIE SBIEHUS U BBINOJIHATH OIBITHI, JIAOOpAaTOpPHBIE
paboThl U AKCIIEPUMEHTAIbHBIE UCCIIEOBAHMS C UCTIOJIb30BaHUEM U3MEPUTEIbHBIX IPUOOPOB;

—  OCBOEHHME IMpHEMOB paboThl ¢ HUHPOpMalMed (QU3NYEeCKOro coAep KaHMs, BKIIOYas
MH(OPMALIMI0O O COBPEMEHHBIX JOCTWXKEHUSX (U3MKH; aHATU3 U KPUTHUECKOE OLIEHUBAaHUE
uHpopmanuy;

— 3HAKOMCTBO cO cdepamu NnpodeCcCHOHATBHONU ACSITEIBPHOCTH, CBSA3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JOCTHKEHUSIX GU3NUECKOI HAYKH.

MECTO YYEBHOT O IIPEJJMETA «®U3UKA» B YUYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢dusuka sBisieTcss 00s13aT€IBHBIM MPEAMETOM Ha YPOBHE
OCHOBHOTO 001Iero oopasoBanus. JlaHHas mporpaMMa mpeaycMaTpuBaeT u3ydeHue (GU3UKHA Ha
0a30BOM ypoBHE B 8 Kilacce B 00béMe 68 ywacoB 1Mo 2 yaca B HEJHEINIO.

COJAEPKAHUE YYEBHOTI'O ITIPEIMETA
Pa3nea 1. TenuioBble siBJIeHUS

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHM CTPOCHMS BellecTBa. Macca u
pa3Mepsl aTOMOB U MOJIeKyd. ONbITHI, MOATBEPXKIAIOIINE OCHOBHBIE MOJOKEHUS MOJCKYISIPHO-
KMHETUYecKoil Teopuu. Mojenu TBEPAOro, XKUAKOTO M ra3000pa3HOTO COCTOSIHMM BeElECTBa.
Kpucrannuueckue u amopdusie tena. OObsiCHEHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPIBIX TEN Ha
OCHOBE IM0JIO)KEHUI MOJIEKYJISIPHO-KHHETHYEeCKON Teopuu. CMaynBaHue U KalWUISIPHbIC SBICHUS.
TenoBoe pacimpeHue u cxarue.
Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEILIOBOTO JIBUKEHUS YACTHULI.
Buytpennsis sueprus CriocoObl U3MEHEHUS! BHYTPEHHEH SHEpTUU: TeIJIonepeaada u COBEpIlIeHUe
paboTel. Buel Temnonepenaun: TemiIONpPOBOJHOCTh, KOHBEKIIHS, U3IyUYEHUE.
KonunuecTBo TemnoThl. Y aenbHas TEIUIOEMKOCTh BEIIECTBA. T emIoo0MeH U TEIIOBOE paBHOBECHE.
VYpaBHenue temaoBoro Oamanca. [lnaBineHue W oTBepAeBaHHE KPHUCTAUIMYECKUX BEIIECTB.
VYaenvHas TemnoTa miasienus. [lapooOpasoBanue u xonaencanus. Mcnapenue (MC). Kunenue.
VYaenpHas TemsioTa mapooOpa3oBaHUA. 3aBHCUMOCTh TeMIEpPaTypbl KUIIEHUS OT aTMOC(HEpHOro
naBieHus. BraxHocTs Bo3ayxa. DHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHUSL.
[Tpunanune! padoTel TerioBsix aurateneid. KIIJ[ TemmoBoro nsurarens. TemnoBble JBUTATENH U
3amuTa okpyxaromieit cpenpl (MC). 3akoH COXpaHEHHUS M MPEBPAILEHUS SHEPTUU B TETLIOBBIX
mporueccax (MC).
Hemoncmpayuu

1. Habnronenue OpOYHOBCKOTO JIBHKEHHUS
2. Habmonenue muddy3un
3. HabmronieHue siBieHU CMaurBaHUS W KaMUJUTSIPHBIX SIBJICHUN
4. HaGnroeHue TemI0BOTO pacIupEeHHsl Tl
5. 3MmeHeHue naBieHus ra3a npy N3MEHEHUN 00bEMa U HarpeBaHUU WJIH OXJIaKICHUU



6. [IpaBuia n3mMepeHus TeMnepaTypbl

7. Buasl Tenonepenauu

8. OxuaxieHue Mpyu COBEPIICHUN PabOTHI

9. HarpeBanue npu coBepIIeHUU pabOThl BHEITHUMU CHIIAMH

10. CpaBHEeHHE TEMIOEMKOCTEN pa3IMUHbIX BELIECTB

11. Habmronenre KUeHMs

12 .Hab6mtoieHre moCTOSIHCTBA TeMIIepaTyphl MIPH TUIaBICHUH

13. Mojenu TeaoBbIX ABUTATENICH

Jlabopamopnuie pabomul u onvimal

1. OnbITEI IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSKCHHUS

2. OnelTel 1O  BBIPAIMBAaHMIO ~ KPUCTAJIOB ~ INOBAapeHHOM  COMM WM caxapa
3. OmbIThl 1O HAOMIOJAEHUIO TEIUIOBOTO PACLIMPEHUs TIa30B, >KUJIKOCTEH U TBEPABIX TN
4. OmpeneneHue AaBJICHUS BO3yXa B OaJJTIOHE IINPHUILIA

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro 00béMa M HarpeBaHus
WM OXJIQXKIEHUS

6. IlpoBepka rumote3pl JUHEMHONW 3aBUCUMOCTH  JJIUHBI  CTOJIOMKAa JKUAKOCTH B
TEPMOMETPUUECKON TPyOKE OT TeMIIepaTypbl

7. HabGmoneHne M3MeHEeHUs] BHYTPEHHEW SHEpruM Tella B pe3yibTaTe TeIulonepenadyd U paboThbl
BHEIIIHUX CUJI

8. HccnengoBaHue sBiEHMSI TEIUIOOOMEHA MpPU CMEUIMBAaHUM XOJIOAHONW U TOpsiued BOJIBI
9. Omnpenenenue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM MpHU TEIIOOOMEHE C HarpeThiM
METAJNTUYECKUM LIHJIUHAPOM

10. Onpenenenune yeabHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca nCapeHus

12. OnpeneneHne OTHOCUTEILHOM BIAXKHOCTH BO3TyXa

13. Onpexnenenue yeapHON TEMIOTHI IUIABICHUS JIbJa

Pa3znen 2. JiiekTpryeckne U MAarHUTHbIE SIBJICHUSI

OnekTpuzaiusa Ted. [[Ba poma 3ieKTpUuUecKux 3apsaoB. B3anMoneincTBHe 3apsiKEHHBIX Tell.
3akon KynoHa (3aBUCHMOCTb CHJIbI B3aMMOJCHCTBHS 3apsHKEHHBIX TENl OT BEJIMYMHBI 3apsiioB U
PacCTOSHUS MEXAY TEeJIaMHu).

Onektpuyeckoe Tmone. Hampsok€HHOCTh 3niekTpuyeckoro mnojsd. [IpuHuun cynepno3unuu
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenun snextpuyeckux 3apsaoB. DJIEMEHTapHBIN aAeKkTpuueckuil 3apsan. CTpoeHue aroma.
[TpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsia.

DneKTpUYecKui TOK. Y CIOBHS CYILIECTBOBAHUS ANEKTPUUYECKOTO TOKA. VICTOUHMKH MOCTOSTHHOTO
ToKa. JlelicTBUS AJIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE). JIEKTPUUYECKUIl
TOK B KHJIKOCTAX U ra3ax.

Dnekrpuueckas 1enb. Cuia Toka. DiaekTpuueckoe HanpsbkeHue. ConpoTUBIICHHE POBOIHUKA.
VYnenbHOe compoTUBIEHUE BemiecTBa. 3akoH Oma ans ywactka uenu. IlocnenoBarenbHoe u
napajuieIbHOEe COSAMHEHNE TIPOBOIHUKOB.

PaGota 1 MOIMIHOCTH 3MeKTpUYecKOoro Toka. 3akoH Jlxoyns— JleHna. DinekTpudeckue Lenu u
MOTPeOUTENH dIEKTPUUECKOM dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTosiHHbIE MarHuThl. B3anMopeiicTBHE TOCTOSHHBIX ~ MarHUTOB. MarHuTHOE TIOJIE.
MarnuTHO€ 110Jie 3eMJIM U €ro 3HaueHue U1 xKu3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoOE 1noJie
IEKTPUYECKOr0 TOKa. [IpuMeHeHne AIeKTpOMarHuToB B TEXHUKE. [[efiCTBME MarHUTHOrO MOJIS
Ha IIPOBOJHUK C TOKOM.

OneKTpoABUraTesb MOCTOSHHOTO TOKa. VICIoJIb30BaHME 3JIEKTPOABHUraTEIed B TEXHHUYECKHUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.

Oneiter @apaned.  fIBieHne  dnekTpoMarHUTHOM — uHAykuuu.  IlpaBmno  JleHna.
OnexrporeHepatop. CrnocoObl MOJy4EHHUsS] HICKTPUYECKOH OSHEPruu. OIJEKTPOCTAHIUU Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu

1. DOnexrtpusanus ten

2. JlBa pojJa 3JE€KTPUYECKUX 3apsii0B U B3aUMOJACHUCTBUE 3apSKEHHBIX TEI



3. YcTpolcTBO M IEHCTBUE 3IIEKTPOCKOIIA

4. DnexrpocTaTHYecKas MHIYKIHS

5. 3aKOH COXpaHEHUs IEKTPUUECKUX 3apsiioB

6. IIpoBOJHUKM U AUIIEKTPUKU

7. MopnenupoBaHue CUIOBBIX JIMHUM 2JIEKTPUYECKOTO OIS

8. HcTOYHMKM IOCTOSIHHOTO TOKa

9. JlelicTBUS AIIEKTPUUECKOTO TOKA

10. DyekTpUyUeCcKuil TOK B )KHIKOCTH

11. I'a30BbI1 pa3psg

12. 3mepenue cuiibl TOKa aMIepMeTpoM

13. 3MepeHue 31eKTpUYECKOro HAIpPSHKEHUST BOJIBTMETPOM

14. Peoctar 1 Mara3uH CONpPOTHUBIIEHUI

15. B3aumoeiicTBre MOCTOSHHBIX MarHUTOB

16. MoaenupoBaHue HEBO3MOXXHOCTH pa3/IeNICHUs MOJIIOCOB MarHuTa

17. MoaenupoBaHue MarHUTHBIX NOJIEH TOCTOSTHHBIX MAarHUTOB

18. OmbIT Dpcrena

19. MarnuTHOE€ 1oJie ToKa. DJIeKTPOMarHut

20. JlelicTBMe MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM

21 DnexTpoBUTraTeNb MOCTOSIHHOTO TOKA

22. UccnenoBanue sSIBICHUS YJIEKTPOMArHUTHOW WHIYKITHH

23. OnbiTel Dapanes

24. 3aBUCUMOCTb HaIlpaBJIECHUS NHIYKIIMOHHOTO TOKA OT YCIIOBHM €r0 BOBHUKHOBEHUS

25. DneKTporeHeparop NOCTOSTHHOTO TOKa

Jlabopamopnwie padbomul u onvimal

1.0mpiThl 1O HAOMIONEHUIO AJIEKTPU3ALMU Tel MHAYKIMEW M TpU  CONPHUKOCHOBEHUU
2.UccrnenoBanue  JEHCTBHSI  DJIEKTPHUYECKOTO TOJISI Ha TPOBOJHUKA W JUIJICKTPUKH
3. COopka u nmpoBepka pabOThI MEKTPUUECKOM MU MTOCTOSIHHOTO TOKA

4. VIamepeHue U peryupoBaHUe CUITbI TOKa

5. U3mepenue u perynimpoBaHue HaMpsHKEHUS

6.MccnenoBanne 3aBHCHUMOCTH CHJIBI TOKa, HIYLHIErO Yepe3 pe3UCTop, OT COMPOTUBICHUS
pe3ncTOpa U HAMIPSKEHUS Ha PE3UCTOPE

7.OnBITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTH AJIEKTPUUECKOTO CONPOTUBIICHUS MPOBOJHUKA OT €T0
JUIMHBI, IJIOLIAAH MOTIEPEYHOr0 CeYeHHs U MaTepuaia

8.IlpoBepka mpaBuia CIOKEHUS HANPSHKEHUI MpU MOCIEAOBATEIbHOM COEAMHEHUU JBYX
PE3UCTOPOB

9.IIpoBepka nmpaBuiia i CUJIbI TOKA MPU HapaieIbHOM COETUHEHUHN PE3UCTOPOB
10.Onpenenenue paboThI IEKTPUUECKOTO TOKA, UAYILETO Yepe3 Pe3UCTOp

11.0Onpenenenue  MOIIHOCTH  DJEKTPUUECKOTO  TOKAa,  BBIAEISEMOM  Ha  pe3ucrope
12. ViccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MYIIETO Yepe3 JaMIovKy, OT HalpsHKeHUs Ha Hel
13. Onpenenenue KIIJ[ narpeBarens

14. ViccnepoBanrne MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MArHUTOB

15. VI3yyeHre MarHuTHOTO TOJIS MOCTOSIHHBIX MAarHUTOB MPU UX 0OBEAMHEHUH U Pa3/IeTICHUN

16. VccnenoBanue AeWCTBUS ANEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OneITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBHS KATYHIKM C TOKOM U
MarHuTa OT CHJIbl TOKa W HaIIPABJICHUsI TOKA B KaTYIIKE

18. M3yuenue neicTBUS MarHUTHOTO TI0JIS1 HA TPOBOJHUK C TOKOM

19. KoncTpynpoBanue u u3ydeHUe paOOThI 3JIEKTPOBUraTeNs

20. U3mepenue KIIJI anekTpoaBUraTrenbHON YCTAHOBKU

21. OneITHI IO UCCIIENOBAHUIO SIBJICHUS NIEKTPOMArHUTHOM MHIYKLIUN: UCCIIEI0OBAHNE U3MEHEHUI
3HAUEHUS U HAIPABJICHUS MHIYKIIMOHHOTO TOKa



INNIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI
Wzyuenne ¢usuku B § KiIacce HANPaBICHO HAa JOCTH)KEHHE OOYYaIOUUMHCS JIMYHOCTHBIX,
MeTanpeIMETHBIX U IPEJAMETHBIX PE3YIbTaTOB OCBOCHUS YUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe éocnumanue:
— TPOSIBJICHHE MHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (DH3MUECKOi
HayKH;
— LIEHHOCTHOE OTHOIIEHUE K JIOCTHIKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasxcoanckoe u 0yxo6Ho-Hpagcmeennoe 6ocnumanue:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHHH OOIIECTBEHHO-3HAYUMBIX U ITHUECKHX
npoOsieM,  CBSI3aHHBIX € TPAKTUYECKUM  NPUMEHEHHEM  JOCTIKEHHH  (pusukw;
— OCO3HAHHE Ba)XHOCTU MOPAIBHO-ITUYECKUX IPUHIIMIIOB B IEATEIBHOCTH YUEHOTO.

Icmemuueckoe eocnumanue:

— BOCHPHUATHE ICTETUYECKUX KAyeCTB (PU3NYECKON HAyKu: €€ rapMOHMYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

— OCO3HAaHHWE LEHHOCTH (U3NYECKON HayKHM KaK MOIIHOTO MHCTPYMEHTa IO3HaHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIIEH COCTABIISIONIEN KYJIbTYPBI;
— pPa3BUTHE HAYYHOU JTH0003HATEIBHOCTH, HHTEPECA K UCCIIE0BATENBCKON NEATEIbHOCTH.

Dopmuposanue KyJ1bmypol 300p06ba u IMOYUOHATILHO2O0 onazononyuus:
— O0CO3HAHME IEHHOCTH 0E301acHOTO 00pa3a )KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHPE,
BXHOCTH TPaBWJI OE30MaCHOTO TMOBEICHUS Ha TPAHCIIOPTE, HA JOPOrax, C JJICKTPUUYCCKUM U
TEIUIOBBIM 000PYAOBAaHUEM B TOMAIIHUX YCIOBHSIX;

— chOpMUPOBAHHOCTh HaBBIKA PEQIICKCUH, TTPU3HAHKE CBOETO IpaBa Ha OIMHUOKY M TaKOTO K
npaBa y APyroro 4eioBeKa.

Tpyooeoe socnumanue:

— AaKTHBHOE Y4acTHe B PEIlIeHUHU MPAKTUYECKUX 3a/1a4 (B paMKax CeMbH, LIKOJbI, TOPOJIa, Kpas)
TEXHOJIOTUYECKOW M COI[MAIbHOM HaIpaBlIEHHOCTH, TPEOYIOIIMX B TOM 4YHCIEe U (U3NYECKUX
3HAHHI;

— HHTEpeC K MPaKTHUYECKOMY H3Yy4eHHIO0 Mpodeccuil, cBsI3aHHBIX C (PUIUKOIL.

IKxonozuueckoe eocnumanue:

—  OpHUCHTalMs Ha TNpPUMEHEHHE (DU3MYECKUX 3HAHUW I pelieHus 3agady B 00JacTu
OKpY)KaloIlel cpeabl, TIAaHUPOBAHHS TOCTYIKOB M OLIEHKH MX BO3MOXXHBIX MOCIEACTBUNA IS
OKPY’KaIoIllel Cpe/ibl;

— OCO3HaHHE TIO0ATBHOIO XapakTepa IKOJOTUYECKHX MPOoOJieM U MyTel UX perieHwus.

Aoanmauus 00yuauiezoca K uU3MeHAIOUWUMCA YC/108UAM COUYUATbHOU U RPUPOOHOIL CPEdbL:
—TMOTPeOHOCTh BO B3aUMOJICHCTBUU MPH BHITIOJTHEHUH HCCIETOBAHUNA M MPOEKTOB (PU3NUYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

—TOBBILLIEHUE YPOBHS CBOEM KOMIETEHTHOCTH YEPE3 MPAKTUUYECKYIO IEATEIbHOCTB;
—T10TpeOHOCTh B JOPMUPOBAHUHN HOBBIX 3HAHUM, B TOM 4HciIe GOpPMYITHpPOBATH UAEU, IOHITHS,
TUNOTE3bl 0 (PU3NYECKHX OOBEKTaX U SBICHUSIX;

—oO0co3HaHue 1e(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu (pusukuy;
—TIJTAHUPOBAHUE CBOETO Pa3BUTHS B TPUOOPETEHNH HOBBIX (PM3UYECKUX 3HAHUM;

—CTpEeMIICHHE aHAIM3UPOBATh U BBHISBIATH B3aUMOCBSI3U TMPUPOJIBI, OOIIECTBA U IKOHOMUKH, B
TOM YHUCJIE C UCTIONB30BAaHUEM (PU3NIECKUX 3HAHUM;



— OIICHKA CBOMX JICHCTBHI C y4ETOM BIIMSHUS Ha OKPYXKAIOIIYIO CPEAY, BO3MOXKHBIX ITTOOATBHBIX
IIOCJIECTBUM.

METAINIPEAMETHBIE PE3YJIbTATbI

yHI/IBepCEU'IbeIC IIO3HaBaTCIIbHbIC I[ef/'ICTBI/ISI

ba3zoevie nocuueckue deiicmeus:

—BBISBIATh W XapaKTEepU30BaTh  CYIIECTBEHHBIC  TNPU3HAKM  OOBEKTOB  (sBJICHUIN);

—YCTaHABJIMBATh CYNICCTBECHHBIM MpPHU3HAK KIACCU(UKAIIMKA, OCHOBAaHHS Ui OOOOMICHUS W

CpaBHEHUS,

—BBIABJIATh 3aKOHOMEPHOCTH W NPOTUBOpPEUMS B paccMaTpuUBAaEMbIX (PaKkTax, JaHHBIX U

Ha6J'IIO[[eHI/I$IX, OTHOCAIIIUXCA K (1)I/I3I/I‘-ICCKI/IM SIBJICHUSM,

— BBIABJIATH NPUUINHHO-CICACTBCHHBIC CBA3U IIPU U3YUCHUU (1)I/I3I/I‘ICCKI/IX SIBJICHUH U IMpOLCCCOB;
ACIaTh BBIBOABI C UCIIOJIB30BAHUCM ACAYKTUBHBIX U MHAYKTHBHBIX yMO3aKJ'IIO‘~I€HI/If/'I, BBIABHUI'aTh
THUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/IT-I€CKI/IX BCJINYNH,

—  CaMOCTOSITEbHO BBIOMpATh croco0 pemieHus yueOHoM (¢u3nueckod 3anauu (CpaBHEHHE

HECKOJIPKUX  BapHaHTOB pEIIeHHs, BEIOOp Hambojee MOJXOAAIIEr0 C YYETOM CaMOCTOSATEIBHO

BBIJICJICHHBIX ~ KPUTEPHEB).

ba3zoevle uccneoosamenvckue oeiicmeus:

— WCTOJIb30BaTh BOTIPOCHI KaK UCCIIEA0BATEIHCKUN HHCTPYMEHT MTO3HAHUS;

—TPOBOJUTh IO CaMOCTOSATEIBHO COCTABICHHOMY IUIaHY OIIBIT, HECJOXHBIH (U3UIECKUI
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE (DU3NUECKOTO SIBJIICHHUS;

—OIICHMBaTh Ha TMPUMEHHMOCTh H JOCTOBEPHOCTh HH(GOPMAIMIO, TOJYyYEHHYI0O B XOJe
WCCTIe0BaHUS UM SKCTIEPUMEHTA;

—CaMOCTOSTENbHO (OPMYIUpOBaTh OOOOIIEHWS ¥ BBIBOJBI IO pe3yJabTaTaM MPOBEIEHHOTO
HaOJIIOJICHHS, OIBITA, UCCIIEIOBAHMA;

—TMpPOTHO3UPOBATh BO3MOKHOE JajbHEHIee pa3BUTHE (PU3NUYECKUX TIPOIECCOB, a TaKkKe
BBIJIBUTATh MIPEANOJIOKEHHS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paboma c ungpopmayuei:

— TPUMEHSTH Pa3IMyHble METOJbl, HHCTPYMEHTHI M 3alpOChl NMPH MOUCKE U 0TOOpe MHPOpMAaINH
WM JaHHBIX C YUETOM MPEUI0KEHHOHN yueOHOM (u3nuecKko 3a1auu;

— aHaJTU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHPOPMAIMIO PA3IWYHBIX BUAOB U
(dbopM mpecTaBICHHUS;

—CaMOCTOSITETbHO ~ BBIOMpaTh  ONTUMalbHYI0  (GopMy TMpeacTaBieHus UHOpManMU U
WUTIOCTPUPOBATH PelllaeMble 33]]a4l HECIOKHBIMU CXEMaMU, AUarpaMMaMHu, HHOU rpaduKoi U ux
KOMOMHALIMSIMU.

YHnBepcaJ]bele KOMMYHHKATHBHbIC I[EﬁCTBPIﬂ

Oobwienue:

— B X0Je OOCYXJIeHHsI y4eOHOTO MaTepuaa, pe3yJibTaToB JabOpaTOPHBIX paOdOT M MPOCKTOB
3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMbl M BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha
pelIeHne 3a1a4uu U ToJiiepKaHue 01aroxenaTeaTbHOCTH OOIIEHUS;

— CONOCTAaBISATh CBOU CYKICHHS C CY)KJIECHUSMH PYTHX yJaCTHHKOB AMAIOra, 0OHApyKUBATh
pas3nuuMe W CXOACTBO TO3WIIMIA; BBIpAXXAaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M IMHCHBMEHHBIX
TEeKCTax; MyOJMYHO TMPEACTaBIATh  PE3YAbTAThl  BBHIMOJIHEHHOTO  (PM3MYECKOTO  OMbITa
(’KcTIepuMeHTa, UCCIEI0BaHUs, TPOEKTA).

Coemecmuasn deamenbHocmy (COmpyoHUYECcmeo):
— TIOHMMAaTh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHON W WHAMBUIYAIbHOW pabOTHl MpHU
pElIeHnH KOHKPETHON (hPHU3HUeCcKOil mpoOIeMbl;



— TPUHUMATH IEJTH COBMECTHOU AESITETbHOCTH, OPraHU30BBIBATh JCHCTBHS MO €€ MOCTHUKEHHIO:
pactpenensTs poyr, 00CyKIaTh MPOIECCHl U PE3YNIbTaThl COBMECTHOUM pabOThI; 00001I1aTh MHEHUS
HECKOIBKHX JIIOJICH;

—  BBIOJIHATH CBOK YacTh pPabOTHI, JOCTHTasi KAdyeCTBEHHOTO pe3yibTara IO CBOEMY
HAIPABJICHUIO U KOOPJUHHUPYS CBOU JACUCTBUS C JPYTUMHU WICHAMU KOMAHJbI;

— OIIGHUBATh Ka4eCTBO CBOETO BKJIAJa B OOMUN MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIHHO
c(hOpMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

YHuBepcanbHble peryJsiTHBHbIE AelicTBUS

Camoopzanusayun:

—  BBUBJIATH NMPOOJIEMBl B JKU3HEHHBIX M Y4YEOHBIX CHTyalUsiX, TPEOYIOMMX JUIS pEIICHUS
(bU3NIEeCKUX 3HAHUM;

— OPHUEHTHUPOBATHCA B PA3JIMYHBIX MOIXOAAX MPUHATHUS pelleHUuN (MHAUBUAYAIBHOE, IPUHSTHE
pellieHus B IpyIIe, IPUHITHE PELLIEHUI TPYIIIoif);

—  CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM pelIeHHs (U3NYECKOW 3aJayd WM  IUIaHa
UCCIEOBAaHUS C Y4ETOM  MMEIOIIMXCS pPECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHUPOBATh MpEAaraeéMble BapUaHThl PEeLICHU;

— JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (pegpnexcusn):

— JaBaTh aJIEKBaTHYIO OIIEHKY CUTYAIMH U TIpeIarath TuiaH e€ N3MEeHEHMST,

—  OOBSICHATh TIPUUYUHBI JOCTIDKEHUS (HEIOCTIDKEHHsS) pe3ylIbTaTOB JIEATEIBHOCTH, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHUTHh KOPPEKTHBBI B JIEATEIHHOCTH (B TOM YHCJIE B XOJ BBITIOTHEHHS (PH3HMUECKOTO
WCCIIC/IOBAaHUS WM TIPOCKTa) Ha OCHOBE HOBBIX OOCTOSITENIECTB, HM3MEHHUBIIHMXCS CHTYyallWH,
YCTaHOBJIEHHBIX OINHNOOK, BOSHUKIIUX TPYJHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yNIbTaTa LENU U YCIOBHUSIM.

ImoyuonanbHbLl UHMENTIEKm:
— CTaBUTh ce0sl Ha MECTO APYroro 4YelioBeKa B XOJ€ CIOpa WM JAUCKYCCUU Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOTO.

Ilpunamue cedsn u opyzux:
— TMpU3HaBaTh CBOE MPaBO HA OLIMOKY MpPH pelleHrud (HU3MYECKUX 3a/1ad UM B YTBEPKICHUSIX
Ha Hay4YHbIE TEMBI U TAKOE e MPaBo JAPYroro.

NNPEJMETHBIE PE3YJIbTATbBI

IIpenmetHble pe3ynpTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTb Y
oOyyJaromuxcs yMeHH:

— HCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBM)KEHUE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUSI BEIIECTBA, KPHUCTAIJIMUECKHME M aMop¢HbIE Teja, HaCHILEHHBIA |
HEHACBIIEHHbI Map, BIAKHOCTh BO3/yXa; TeMIepaTypa, BHYTPEHHsS OSHEpPrus, TEIUIOBON
JIBUraTellb; 3JEMEHTApHBIA SJICKTPUYECKUN 3apsl, OSJIEKTPUYECKOe I10Jie, IPOBOJHUKU U
JMAJIEKTPUKH, TOCTOSHHBIHN 3J€KTPUYECKUI TOK, MarHUTHOE MOJIE;

— pa3nuyaTh SBJIEHUS (TEIUIOBOE pacIlMpeHue/cxkaTe, Temoneperada, TenjaoBoe paBHOBECHE,
CMauyuBaHHe, KaWUIPHbIE SBJIEHUS, MCIApEeHUe, KOHAEHCAlMs, IJaBJIeHHE, KPUCTaTU3aIusl
(oTBepaeBaHME), KHIIEHHME, Terulonepeaaya (TEIUIONPOBOJHOCTb, KOHBEKIHS, H3Iy4eHHE);
UIEKTpU3aLUA T, B3aUMOJECHCTBUE 3apsAl0OB, ACUCTBHUS JJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, JEHCTBHE MAarHUTHOTO IIOJISI HA MPOBOJHUK C TOKOM,
3JIEKTPOMArHuTHasE MHIYKIMS) 10 ONMUCAHUIO MX XapaKTEePHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PrU3HYEeCcKOe SIBJICHUE,

— Ppacrmo3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBJICHUH B OKPY)KAIOIIEM MHpPE, B TOM
quciae U3NUECKUe SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE M KAMJUIIPHbIC SIBICHUS B
IpUpoJie, KpUCTALIBI B MpHpoJie, uznydeHue ColHla, 3aMep3aHue BOJAOEMOB, MOPCKHUE OpH3HI,



o0Opa3oBaHue POCHI, TyMaHa, UHEs, CHETa; 3JEKTPUUECKUE SIBICHUS B aTMoc(epe, 3JIEKTPUIECTBO
KHUBBIX OPraHU3MOB; MAarHUTHOE ToJie 3eMJIH, JIpel( MO0 COB, POJb MAarHUTHOTO TOJS IS
KHU3HU Ha 3emiie, NOJSIPHOE CHUSHUE; MIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 331ady B y4eOHYIO,
BBIJICJIATD CYIIECTBEHHBIC CBOMCTBA/MIPU3HAKY (PU3NYECKUX SBJICHUH;

— ONHCHIBaTh HM3y4YCHHbIE CBOWMCTBA TeN M (DM3WYECKHUE SIBICHUS, UCIONB3yd (U3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrus, KOJUYECTBO TEIUIOTHI, YJEJbHas TEINIOEMKOCTD
BEIIECTBA, Y/AETbHAas TEIUIOTAa IUIABJICHUS, yJENbHAas TEIioTa NapooOpa3oBaHus, YAeIbHAs
TEIJIOTa CrOPaHUs TOIUIMBA, KOA(POUIMEHT TOJE3HOrO JeHCTBUS TEIJIOBOH MAIlWHBI,
OTHOCHUTEJNIbHAsl BIAKHOCTh BO3AYyXa, 9UIEKTPUUYECKUN 3apsij, cujila TOKa, JJIEKTPUUYECKOE
HalpsDKEHHWE, CONPOTHBJIEHUE IPOBOJHMKA, YJECIbHOE CONPOTHBJIEHHME BEIIECTBa, pabdoTa M
MOIITHOCTh AJIEKTPUYECKOTO TOKA); MPH ONMHCAHWU NPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
MCTIOJb3YEMBIX BEIWYHH, 0003HAUYCHUS U €AMHUIBI (PU3MYECKUX BEIUYMH, HAXOJUTH (OPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYIO BEJIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH Trpaduku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUYECKHIX BEINYHH;

—  XapaKTepu30BaTh CBOWCTBA Tel, (PU3MYECKHUE SBJIEHUS U IPOLECCHI, MCIOJb3YsSd OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUU CTPOEHHUS BEIIECTBA, MPUHIUI CYNEPHO3ULIUI
nojiell (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma ajis ydacTka Ielu,
3akoH J[xoyns -JleHna, 3aKoH COXpaHEHUsl PHEPTUH; IIPU 3TOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIMCBhIBaTh €r0 MaTEMATHUECKOE BBIPAKEHUE;

— O0OBACHATH (PU3NYECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyal[uil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NMPUUUHHO-CIIECACTBEHHbBIE CBSI3U, CTPOUTH
oObsicHeHue U3 1 - 2 JOru4ecKux 1aroB ¢ onopoi Ha 1 - 2 W3y4EeHHBIX CBOWCTBA (PU3MYECKHUX
SBIICHUH, (DU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEW; pemiatb pacu€THble 3amadd B 2 - 3
NeMCTBUS, UCIOJIb3YSl 3aKOHBI U (DOPMYJIbI, CBsI3bIBarOIIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE
aHaJlM3a YCJIOBUS 3aJaud 3alMChIBaTh KPATKOE YCJIOBHUE, BBIABIIATH HEJOCTATOK JAHHBIX IS
pelleHns 3aJaud, BbIOUpaTh 3aKOHBI U (OpPMYJbl, HEOOXOIUMBIE Uil €€ pelIeHUs, MTPOBOIUTD
pacu€Thl U CPABHUBATH MOJIy4YCHHOE 3HAUE€HUE (PU3UUECKON BEIMUMHBI C U3BECTHBIMU JIAHHBIMU;
— pacro3HaBaTb IPOOJEMbI, KOTOPbIE MOYKHO PEIIUTh NMPH HOMOLIM (DPU3MUYECKMX METOJIOB;
UCIOJIb3YSl OIMCAaHUE WCCIECNOBaHUs, BBIACIATH IPOBEPAEMOE IPEAINOJIOKECHAE, OLECHUBATh
IIPaBUWJIBHOCTH MOPSIKA POBENCHUS UCCIICIOBAHMUS, JEIaTh BBIBOBI;

— IPOBOJUTH OIBITHI MO HAOMIOJNEHUIO (PU3MUYECKUX SIBIEHUH WIN (PU3MYECKUX CBOMCTB Tl
(kanWJUIApHBIE SBJCHUSA, 3aBUCUMOCTh JABJIEHHMsS BO3/yXa OT €ro o0bEMa, TEeMIEpaTypbl;
CKOPOCTH mpouecca OCTBIBAHUs/HArPEBAHUS npu U3JIy4CHUH oT LBETa
U3IyYarolei/moromarmeil  MOBEpXHOCTH; CKOPOCTb MCIApEHUs BOJbl OT TEMIEpaTypbl
KUAKOCTH U IUIOINAAU €€ MOBEPXHOCTH; NIEKTPU3ALHUSA Tel U B3aUMOJCHCTBHE JIIEKTPUUYECKUX
3apsA70B; B3aUMOICHCTBUE NIOCTOSIHHBIX MArHUTOB, BU3YyaJIM3allisl Mar HITHBIX MTOJIEH OCTOSTHHBIX
MarHuTOB; JEHCTBUS MAarHUTHOIO IIOJII HAa IPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBAa  DJIEKTPOABMIraTenss  IOCTOSHHOIO  Toka):  (opMyaupoBaTb  MpPOBEpsieMble
IPEINOJI0KEHUs, COOUpaTh YCTAHOBKY U3 MIPEUI0KEHHOT0 000pyI0BaHMSI; OIIMCHIBATH X0 OIbITa
1 GOpPMYIIUPOBATH BHIBOBI;

—  BBIIOJHATH NPSMbIE U3MEPEHUS TEMIIEPATyphbl, OTHOCUTEIIBHOM BIIAXKHOCTU BO3/1YXa, CHJIBI
TOKA, HAIIPSYKEHUS C MCII0JIb30BaHUEM aHAJIOTOBBIX IPUOOPOB U JATUYMKOB (PU3MUYECKUX BEJIMYMH;
—CpPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

—  IPOBOJUTH HCCIIEJOBAaHHE 3aBUCUMOCTH OJHOM (pu3MyecKOl BEJWYMHBI OT JpYroil c
HCIOJIb30BAHUEM IPAMBIX U3MEPEHUHN (3aBUCUMOCTb COIPOTHUBIIEHUS IPOBOJIHUKA OT €r0 JJIHHBI,
IJIOLIA/INA MOTIEPEYHOT0 CEUYEHNUS U YAEIBbHOTO CONPOTHUBIIEHUS BEIIECTBA ITPOBOIHUKA,

— CHJIBl TOKAa, MAYIIETO 4Yepe3 NPOBOAHMK, OT HANpPSIKEHUS Ha IPOBOJHHUKE; HCCIEIOBAaHUE
MOCIIEIOBATEIbHOTO U MapajlIeIbHOTO COeTMHEHNUH MPOBOAHUKOB): MJIAHUPOBAThH MCCIEI0BaHHE,
coOMpaTh YCTAHOBKY M BBINIOJHATh M3MEPEHMs, CIEAys MPEJIOKEHHOMY IIaHy, (UKCHPOBAThH
pe3yibTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHJE Tabmul M TpaduKoB, JeNaTh BBIBOJBI I10
pe3yspTaTaM UCCIIEOBaHMs;

—  TIPOBOJMUTH KOCBEHHBIE H3MepeHHs (U3NYECKHX BENUYUH (yAeNbHas TEMIOEMKOCTh
BEIIECTBA, COMPOTUBJICHUWE IPOBOJHUKA, paboTa U MOIIHOCTh DJEKTPUYECKOTO TOKa):



IUTAHUPOBATh M3MEPEHHUS, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEIys HpPEIIoKEHHOU
WHCTPYKIIUH, ¥ BBIYUCIIATH 3HAUCHUE BEJTMUUHBI;

— co0moaTh mpaBuiia TEXHUKU 0€3011aCHOCTH NpH paboTe ¢ 1abopaTOpHBIM 000pYI0BAHUEM;
— XapaKTepHu30BaTh MPUHIMIIBI JEHCTBUS M3YUYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTIOPOi HA MX OMHUCAHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETp, ITapoBas TypOuHa,
amIepMeTp, BOJBTMETP, CUETYMK DSIEKTPHUUECKOW SHEPTHH, HIIEKTPOOCBETUTENLHBIE MPUOOPHI,
HarpeBaTeIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), JJEKTPUYECKUE NIPEAOXPAHUTEIIH;
JIEKTPOMArHUT, AJIEKTPOJBUraTENIb IIOCTOSIHHOTO TOKa), MHCIOJIb3YSl 3HAHMSI O CBOMCTBAx
(bu3nUeCKuX SBICHUIA U HEOOXOMMbIe (U3NYECKUE 3aKOHOMEPHOCTH;

— pacro3HaBaTh NPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENbHbIE IPUOOPHI IO CXEMaM U
CXEMaTHYHbIM PHUCYHKaM (KMJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTaTeb BHYTPEHHErO CrOpaHMsl, JIEKTPOCKOII, PEOCTAT); COCTABJIATh CXEMbl AIEKTPUUYECKUX
Lenei ¢ nocieaoBaTelbHbIM U NapajuIeIbHbIM COEJUHEHHEM 3JIEMEHTOB, pa3jinyasi yCIOBHbBIE
0003HAYEHHSI DIIEMEHTOB MIEKTPUIECCKUX LIETIeH;

— TPHUBOJUTH NMPUMEPHI/HAXOAUTh UHPOPMAIMIO O IPUMEpax MPaKTHUYECKOTO HCIIOJIb30BAHUS
(¢u3nyecKux 3HaHUHN B TIOBCEIHEBHOM KU3HU AJIsl 0OecreueHus] 0e30MacHOCTH U 0OpallleHUH C
npubopaMu MU TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMsI 370POBbSl M COOJIIOJCHUS HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKPYKAIOLIEH CPEIE;

— OCYHIECTBJISITH MOUCK HH(OpManMu  (QU3HUECKOTO cojaep)kaHus B ceTu MHTepHer, Ha
OCHOBE HUMEIOUIMXCS 3HAHUW M MYTEM CpaBHEHUS JOINOJHUTENBHBIX HCTOYHUKOB BBIIEIATH
nH(pOpMaLKI0, KOTOpas BJISETCS MIPOTUBOPEUNBOM UITM MOXKET OBITh HEIOCTOBEPHOM;

—  HUCHOJIb30BaTh MpPHU BBIMOJIHEHWH Y4YEOHBIX 3aJaHUl HAYYHO-MOMYJSIPHYIO JIUTEPATYPY
(bu3NUecKoro cojepxkaHHs, CIOPaBOYHbIE MaTepHualbl, pecypchl ceTH VHTepHeT; BianeTh
npuéMaMH KOHCIIEKTHPOBaHMsI TEKCTa, MpeoOpa3oBaHus HHGOPMAlMUM M3 OJHOM 3HAKOBOM
CHCTEMBI B APYTYIO;

— co3JaBaTh COOCTBEHHBIE MMCbMEHHBIE U KpAaTKUE YCTHBIE cOOOLIeHNUs1, 000011ast HHPOPMAIUIO
U3 HECKOJBKUX MCTOYHUKOB (PM3MYECKOTO COJEPXKaHMs, B TOM 4HUCIIE MyOIMYHO IMPEJICTABIAThH
pe3yabTaThl MPOEKTHOM MM  UCCIEAOBATEIbCKOW  JEATENBHOCTH; IPH 3TOM TI'PAMOTHO
UCIOJb30BaTh M3YYCHHBIN MOHATUIHBIN anmapaT Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHHUE
MpEe3EHTALNEN;

—  IpU BBINOJHEHUHM YUEOHBIX MPOEKTOB M HCCIEIOBAaHUH (PU3MUECKUX MPOIECCOB
pacrpenenaTs 00s13aHHOCTH B IPYIIE B COOTBETCTBUM C NOCTaBIECHHBIMU 3a/lauaMy, CIECAUTH 3a
BBIMIOJIHEHUEM IUIaHa JAECHCTBMH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHUBAThb COOCTBEHHBIN
BKJIaJl B JIESTEIBHOCTh I'PYIIIbI; BHICTPAaUBAaTh KOMMYHHUKATUBHOE B3aMMOJAEHUCTBHE, MPOSBIIS
TOTOBHOCTb pa3peliatb KOH(MIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanmeHoBaHMe pa3eioB H TeM KoanyecTBo yacos Jara Buabl gesTeIbHOCTH Bunpl, DJeKTPOHHBIE (HH(PPOBBIE)
n/m | mporpamMmsi H3ydeHust (hopmbI o0pa3soBaTenbHbIE
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTpOJISI pecypesl
padoTbl padoTbl
Paznen 1. TenyoBble siBJaeHHS
1.1. | Crpoenmne u cBoiicTBA BemecTBa 7 1 1 01.09.2022 | HabmtoieHue U HHTEPIIPETALHS ONBITOB, CBUACTENIBCTBYIOIIMX 00 aTOMHO-- [TuceMeHHBbII http://school-
22.09.2022 | MONEKYJISPHOM CTPOCHHH BELIECTBA: ONBITHI C PACTBOPEHHEM Pa3JIMYHBIX BELIECTB B KOHTPOIIb; collection.edu.ru/catalog/
BOJE;
1.2. | TensoBbie npoueccol 21 1 5 26.09.2022 | HabnroneHue ABIeHNIT HCTIAPEHNS M KOHICHCALINH; Ipakruueckas | class-fizik.ru
30.11.2022 pabota;
Uroro mo pasaeny 28
Pasgen 2. DekTpuYecKHe U MarHUTHBIE SIBJICHHUSI
2.1. | DneKkTpHYecKHe 3apsabl. 7 0 1 21.12.2022 | HabatoaeHne U MPOBECHHE ONBITOB 110 MEKTPU3ALUHU TEN [IPH CONPHUKOCHOBEHHUH H YcTHbIi http://school-
3apsiKeHHbIE TeJa U UX MHIYKLHeH; orpoc; collection.edu.ru
B3aHMoJeiicTBHE http://college.ru/fizika/
http://college.ru/fizika/
2.2. | TlocTOSTHHBII 3J1eKTPHYECKUIl TOK 20 1 8 22.12.2022 | C6opKa M MCIIBITAHNUE HNECKTPHUCCKOFT LIETH TOCTOSHHOTO TOK; Tectuposanue; | http://school-
09.03.2023 collection.edu.ru
http://college.ru/fizika/
http://college.ru/fizika/
2.3. | MarHuTHbIE SIBJEHUSI 6 1 2 13.03.2023 | Aunanu3 cuTyauuil IPaKTUYECKOTO IPHMMEHEHHS 3JIEKTPOMArHH TOB (B OBITOBBIX [Mucemennsiit | http://school-
06.04.2023 | TexHHYECKUX YCTPOHCTBAX, IPOMBIIIICHHOCTH, MEAHIUHE); KOHTPOJIB; collection.edu.ru
http://college.ru/fizika/
http://college.ru/fizika/
2.4. | DNeKTPOMATHUTHA HMHIYKIUHS 4 1 2 10.04.2023 | OmbITHI 10 HCCICAOBAHUIO SBICHAS JMEKTPOMArHUTHON HHAYK LIHH: HCCICAOBAHHE [Ipakruaeckas | http://school-
25.05.2023 | u3MeHEHHIT 3HAYCHNS U HAMPABICHHS HHIYKIHOHHOTO TOKa; paborta; collection.edu.ru
http://college.ru/fizika/
http://college.ru/fizika/
Hroro mo paszeny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 5 19
[TPOTPAMME




MNOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoaunyecTBO 4yacon

BCEro

KOHTPOJIbHbIE
padoTsI

NpaKTHYeCKHe
padoThI

Hara
H3yYeHH S

Buabl, popmbl
KOHTPOJIA

OCHOBHBIC IIOJIOJKCHMS
MOJIEKYJIIPHO-KUHETUYECKON
TEOpUU CTPOCHHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKYJI.
OmnbIThI, TOATBEPKAAIOIINE
OCHOBHEIE MOJIOKCHUS
MOJIEKYJISIPHO-

KHHETHYECKOUN TEOPHH.

0

0

YceTHbIl Onpoc

Mopenu TBEpAOTO,
razoo0pazHoOTO COCTOSTHU
Beniectea  Mogenn — TBEpAOrO,
KHUJIKOTO u ra3000pa3HoOTO
cocrossHUi BemecTBa. OObICHEHNE
CBOMCTB Ta30B, JKHAKOCTEH U
TBEPBIX Tell Ha OCHOBE
MOJIOKEHU I MOJIEKYJIIPHO-
KHMHETHYECKOU

TEOPHH.

JKUIKOTO H#

YeTHbIl onpoc

CMmaumuBaHue U KallUJIJIAPHBIC
SIBJICHUS.

[TucrMeHHbIN
KOHTPOJIb

Kannmnsipusie siBiaeHus.
JlabopatopHas pabora Nel
"U3yuenue KaIlUJUIPHBIX
siBeHui"

[TpakTuueckas
pabota

Kpucrannnueckue u
amop(HbIe TBEPbIE TENA

VYcTHbIi onpoc

TemmoBoe paCcHIUpEHUEC U CIKATHUC

[TucrMeHHBIN
KOHTPOJIIb

OGobuiaronuii ypox 1o teme
"CtpoeHue u cBoicTBa BemiecTra"

Tectuporanue

Temneparypa. CBs3b
TEMIIEPATyPbl CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHUS YACTHIL.
BHyTpenHss sneprus.

[TpakTrueckas
pabota

Cnoco0Obl n3MeHeHMs BHYTpEHHEI
SHEPIHU: TeIuIonepeaaya 1
coBepleHHEe paboTHI.

YcTHBIT 0Ipoc

10.

Buas! Tennonepenaun:
TEIIONPOBOIHOCTh, KOHBEKIIUS,
U3JIy4EHHE.

YceTHbId O1Ipoc




11. | KonTponbhas pabora Nel mo Temam KonTponbsHas
"CTpoeHue u CBOWCTBA BelecTBa" U pabora
"Teronepenayua”

12. | KomuuecTBo TEIIOTHL. Y 1eapHas CaMoolieHKa ¢
TETIOEMKOCTD BEILECTBA UCTIOJIb30BAHUEM

«OueHouHoro
JHUCTaY
13. | TemnooGmeH. [IpakTuueckast
T
JlabopaTopHas padora Ne2 pabora
"UccnenoBanue SBICHUS
TETI000MEHa MPU CMEIINBAHUN

14. | TennoBoe paBHOBecCHE. [IpakTuueckas
JlabopaTopnast pabora No3 pa6ora
"Onpenaenenre KOIMIecTBa
TETJIOTHI, MOJy4YEHHOTO BOJIOW MPH
TETI000MEHE C HArpeThIM
METAIMYECKUM [IIIMHAPOM"

15. | YpaBuenue temnoBoro OanaHca. [IpakTuueckas
JlabopatopHas pabora Ne4 pabora
"Onpenenenue yIEIbHON
TeTI0EMKOCTH BeriecTBa"

16. | PemmeHue 3amad o Teme [InceMeHHBIN
"TermooomeH" KOHTPOJTb

17. | TInaBnenune u oTBepACBaHKE YcrHbIi onpoc
KPHCTAJUINYECKHUX BELIECTB

18. | YaenbHas TEIIIOTA TUIABJICHUS. [IpakTuueckas
JIaGopaTopnast pabota Ne5 pabota
"Onpenenenue yJelbHOW TEIIOTHI
TUIaBIeHUS Jbaa"

19. |TTapooGpasoBanue 1 KOHICHCALIHS. YcTHBII onpoc
Ucnapenmue.

20. | BnasxxrocThb Bo3ayxa. M3mepenue [TpakTnyeckas
BJIAXXHOCTH Bo3ayxa. Jlaboparopnas pabota
pabota Ne6 "OmnpeneneHue
OTHOCUTEIBHOU BIAXKHOCTH
Bo3qyXa"

21. | Kunenue. Y aenpHas TEIIOTa TectupoBanue
napooOpa3oBaHUs.

22. | 3aBUCHMOCTh [TuchrMeHHBIH
TeMIepaTypbl KUIEHUS OT KOHTPOJIb

aTMOC(l)epHOFO JaBJICHUA.




23.

Pemrenue 3agau mo reme
"N3MeHeHHe arperaTHbixX
COCTOSIHUH BelecTBa"

YcrHbl onpoc

24. | Dueprus ToriuBa. Y aeabHas ITucrMeHHBIH
TETJIOTa CrOpaHUs KOHTPOJIb

25. | TlpuHUIHUIBI pabOTHI TETLIOBBIX Tectuposanue
neurateneit. KIIJ[ remioBoro
ABHUTaTeNs. TerioBble ABUTATENN U
3allUTa OKpYyKawlel cpeabl. 3aKoH
COXpaHEHHs U TPEBpAIEHUS
HHEPTUH B TETIOBBIX MPOIECCAX

26. | Pemrenne 3a1a4 1o Teme "TermnoBsie VYcrHblit onpoc
spyieHus". Bubsl Temnonepeaayu,
KOJIMYECTBO TETIOTHI, N3MEHEHNE
arperaTHbBIX COCTOSIHUI BEIIECTBA,
BIIAXKHOCTDH BO3yxa"

27. | O6006marImuit ypok mo Teme CamoorieHka ¢
"TennoBsie siBICHUA" WCIOJIE30BAHNEM

«O1eHo4HOoro
JHCTaY»

28. | KonrpospHas padoraNe2 mo KonTponbhas
teme "Tennosbie siBieHus" pabora

29. | Dnexrpusanus ten. JIBa poja YcTHBIN onpoc
JNEKTPUUECKUX 3aPSII0B.
B3anMoneiicTBre 3apsKCHHBIX TEIL.
3axon Kynona

30. | DnexTpudeckoe moJe. YcrHbIi onpoc
Hamps:xernocts nond. [IpuHnun
CYNEPHO3ULIH NIEKTPUIECKHX
noJei

31. | DnekTpuueckoe moJie. VYcerHbiit onpoc
Hamps:xernocts nond. [Ipunnun
CYNEpPHO3ULIH NIEKTPUIECKUX
noJei

32. |Hocurenu 3I€KTPUYECKUX 3aPs/IOB. YcTHbI onpoc
3aKOH COXpPaHEHUs IEKTPUUECKOTO
3apsaja

33. | CtpoeHue aToma VYcerHbiit onpoc

34. | [IpOBOJHUKH M AUAIICKTPHUKH. [IpakTuueckas
JIabopaTopnas pabota Ne7 pabora

"UccnenoBanue neiCTBUS
ANIEKTPUUECKOrO MOJIs Ha
MPOBOAHUKHU U AUDIEKTPUKH"




35.

O6o0miaromuii ypox 1mo TemMe
"JneKTpuyecKue 3apsbl.
3apsKeHHBIE Tella U UX

[IucrMeHHbBIH
KOHTPOJIb

B3aumozpeicTeue"

36. | DekTpryecKuil TOK. Y CIOBHS VeTHbIi 0mpoc
CYILECTBOBAHUS IEKTPHUUECKOTO
TOKa.

37. | UcTOYHMKM TIOCTOSSHHOTO TOKa YcrHbli onpoc

38. | leficTBUs 2JIEKTPUYECKOTO TOKA Tectuposanue

39. | DeKTPUYECKHIA TOK B KHIKOCTSIX U [TnceMeHHbIH
razax KOHTPOJIb

40. | DnexTpuyeckas enb. [TpakTuueckas
JlabopaTopnas padora Ne§ "COopxka pabora
M TIpOBepKa pabOThI STEKTPHUUECKON
[EMU OCTOSHHOTO TOKA"

41. | Cua ToKa. [IpaxkTnueckas
JIabopaTopHas padoTaNe9 pabora
"U3mepenue u peryiupoBaHue
CHJIBI TOKA"

42. | DnekTpuueckoe HapsHKEHHUE. [IpaxkTrnueckas
JlabopaTtopuas padoraNel0 pabota
"H3mepeHue u peryaupoBaHue
HanpspKeHus "

43. | CompoTHBICHHE TIPOBOTHUKA. [IpakTuueckas
JlabopaTtopnas padora Nel | pabota
"HccnenoBanne 3aBUCUMOCTH CHITBI
TOKA, UAYLIETO Yyepe3 pe3ucTop, OT
COTPOTHBIIECHHS PE3UCTOpa U
HaTpsKeHUs Ha pe3uctope”

44. | Y nenpHOE COMPOTUBICHHE [IpakTuueckas
BemiectBa. JlabopaTtopuas pabora pabora
Nel12"3aBUCHMOCTD IJIEKTPUIECKOTO
COTPOTHBJIECHHS IPOBOTHHUKA OT €T0
JJTMHBI, TUIOIA/IU MOTIEPEYHOT 0
ceueHust U Matepuaia"

45. | 3akon Oma i yyacTka enu YcTHbI onpoc

46. | [TocnenoBaTeabHOE COEANHEHHE [IpakTuueckas
NpOBOAHUKOB. JlaboparopHas pabora

pabota Nel3"TIpoBepka npaBuia
CIOKEHUS HANPSKEHUN MPU
MOCJIEZI0BATEIbHOM COETUHEHUH
JIBYX Pe3UcTOpoB”




47. | TlapaiienbHOE COEIMHEHHE [IpakTuyeckas
npoBOAHUKOB. JlaGoparopnas pabora pabora
Nel4 "[IpoBepka npaBuiia AJsi CHIIbI
TOKa IPH MapajieIbHOM
COEJJMHEHUHU PE3UCTOPOB"

48. | CMemanHple COEAUHEHUS ITucsMeHHBIH
MIPOBOJIHUKOB KOHTPOJIb

49. | PaGoTa 1 MOIIHOCTH VYeTHblit onpoc
ANIEKTPUIECKOTO TOKA. 3aKOH
Hoxoyns—Jlenua

50. | Pacyér paGoTHI U MOIIHOCTH TOKA. [IpakTnueckas
JlaGopaTopHBIE OMBITHI: pabora
"Omnpenenenue paboThI
ANIEKTPUIECKOTO TOKA, UIYIIETO
yepes pesucrop” u "Onpenenenue
MOIIIHOCTH JIEKTPUIECKOTO TOKA,

BbIJIEJIsIEMON Ha pe3ucTope”

51. | DexkTpomnpoBoKa U MOTPEOUTEITH [IpakTHyeckas
ANIEKTPUIECKON YHEPTUH B OBITY. pabota
Kopotkoe 3aMbikanue.

JIaGopatopnast pabota Nel5
"Onpenenenue KIIJ| narpesarens.
WccnenoBaHne 3aBUCUIMOCTH CHITBI
TOKa, HIYIIETO Yepe3 JaMIIOuKy, OT
HaInpspKEHUs Ha Hel"

52. | Pemenue 3anau no temam "Cuia [MpakTuueckas
TOKa, HaNlpsDKEHUE, CONPOTUBIICHUE, pa60Ta
3axoH OMa JUIs y4acTka Iem,
yIeNbHOE CONPOTHBIICHHUE,

COCJIMHEHUS TPOBOIHUKOB"

53. | Pemenue 3a1au no Temam "3akoH IInceMeHHBIN
Oma juist ydyacTka 1emnu, pabora u KOHTPOJIb
MOIIHOCTb TOKA, 3aK0H J[oyns-

Jlenna"

54. | O606mamIIunil ypoK Mo TeMe 3auer
"DneKkTpuyecKue ABICHUS"

95. |KonrpospHas pabora Ne3mo teme KonTponbHas
"DneKkTpuyecKue ABICHUS" pabora

56. | Maruutnoe noune. OnbIT Dpcrena. [IpakTuueckas
JlabopaTopnast pabota Nel6 pabora

"NccmenoBanue qeiCcTBUS
AJIEKTPUYECKOTO TOKAa HA MATHUTHYO
CTpenky "




oT7.

MarautHoe moJie NEeKTPUIECKOro
TOKA. DJIEKTPOMArHHUT.
JlabopaTopnas pabota Nol7
"OnBeIThl, 1EMOHCTPUPYIOLINE
3aBUCHUMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYLIKU C TOKOM
¥ MarHuTa OT CHJIBI TOKA U
HanpaBJIeHUs TOKA B KaTymike"

[IpakTuyeckas
pabota

58.

ITocTostHHEBIE

MarHuThl. B3aumojelicTBre
ITOCTOSIHHBIX MarHUTOB.
JlabopaTopHbie pabOThI
Nel8"HccnenoBanre MarHUTHOIO
B3aMMOJICHCTBUS TOCTOSHHBIX
mMarauToB" u "U3yueHue
MArHUTHOT'O ITOJIS IIOCTOSIHHBIX
MarHuTOB MPH UX 00BCTUHCHUH U

pazaenenun"

[TpakTuyeckas
pabora

59.

MarnuTHOe nojsie 3eMJIr U ero poib
JUIS )KU3HHU Ha 3eMiie

IInceMeHHBIN
KOHTPOJIb

60.

JlelicTBre MarHUTHOTO IOJIS Ha
MPOBOJIHUK C TOKOM

YcTHBI onpoc

61.

DNEKTpOABUraTEIb NOCTOSHHOIO
Toka HMcnone3oBanue
JNEKTPOIBUTATENIEH B
TEXHUYECKUX yCTPOMCTBAX U Ha
TpaHCIOpTeE.

JIaGopatopnas paboraNel9
"KoHcTpyHnpoBaHue U U3y4eHne
paboThl AneKTpoaBuraresns”

[IpakTueckas
pabora

62.

Omnbitel @apanes. SBnenue
AIIEKTPOMAarHUTHON MHIYKIIUH.

IInceMenHBIHN
KOHTPOJIb

63.

[IpaBuno Jlenna.

IIncrMeHHBIH
KOHTPOJIb

64.

Onekrporenepatop. CrocoOs!

TMOJYUYCHHUA BHCKTpH‘IGCKOﬁ OHCPIrum.

DIEKTPOCTAHIIUHN HA
BO300HOBIISIEMBIX
WUCTOYHHUKAX YHEPTHH.

TectupoBanue

65.

OMnBITHI 11O HUCCICA0BAHUIO ABJICHUA
BHCKTpOMaFHHTHOﬁ

HHAYKIOWHW: UCCICIOBAHUC
U3MEHEHMI 3HAUCHHS U
HallpaBJICHUA UHAYKIIUOHHOI'O TOKaA.

[TpakTHueckas
pabora

66.

KontponbsHnas pabora Ne4 o
TeMe "MarautHele ABiIeHusa"

KonTtpoinpHas
pabora;




67. |IloBTOpeHue u 0600IIEHHE
coep:kaHus Kypca Gpusuku 8
kiacca. Tembl "DneKkTpuueckue u
MarHuTHbIE sSIBICHUA"

YcTHBII onpoc

68. | Urorosast konTposbHas padora Ne5
1o Kypey ¢usuku 8 knacca. Tembl
"CTpoeHue 1 CBOWCTBA BEIECTBA.
TemoBbIe sIBICHMUS.

DNEKTPUYECKUE U MAaTHUTHBIC
sBiaeHUS"

KonTtpoinbHas
pabora

OBHIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68

19




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®dwusuka, 8 kiacc/[lepeikun .M., BanoB A.U., AkunonepHoe o0iiectBo «31areascTBo
«IIpocsemieHue».






