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MNOACHUTEJBHASA 3AIINCKA

Copepxanue mporpaMMmbl 1o (U3MKE HaMpaBlIeHO Ha (OPMHUPOBAHME €CTECTBEHHOHAYUYHOMH
IPaMOTHOCTH OOYYAIOIINXCS U OpraHU3aIUIo U3ydeHus GU3UKH Ha JACSITEILHOCTHON OCHOBE. B mporpamme
1Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOTro mpeamera B peanmsanuu TpedoBanuii ®I'OC OO0 k
MJIAaHUPYEMBIM JINYHOCTHBIM U METANpPeIMETHBIM pe3yJibTaTaM OOyUYeHUSs], a TAaK:Ke MEXKIPEIMETHBIC CBI3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.

[TporpamMma no pu3uke ycTaHaBIMBAET IMOCIIEIOBATEILHOCTh U3YYCHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
pPa3BUTHUS IPEIMETHOTO COAEPKAHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEH 00y4aroImuXCsl.

PaGouass mporpamma mo ¢usuke ansi 8 «Y» Kiacca COCTaBJIe€HA HAa OCHOBE CJICIYIOIINX
JIOKYMEHTOB:

. ®denepanbHbiii 3ak0H 0T 29.12.2012 Ne 273-d3 «OO6 o6pa3oBanuu B Poccuiickoii
Oegepauun» ¢ yu€toM n3MeHeHUd, BHeCEHHBIX [Ipukazom Munnpocsemenus ot 31.07.2020 Ne 304 (B
penakuuu oT 25.12.2023 Ne 685-D3).

. Ob6nactHoii 3akoH «O0 obpazoBanuu B PoctoBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penakmuu ot 05.08.2024 Ne 157-3C).
. [Tpuxa3 Munnpocsemenus «O0 yrBepxkaeHuu llopsaka opraHuzanuyd U OCYUIECTBIICHUS

00pa3oBaTeNbHON JESATENBHOCTA IO OCHOBHBIM 00IIe00pa3oBaTeIbHBIM MpOrpaMMaM — 00pa30BaTEebHBIM
porpaMmmaM HadaJbHOTO OOIIEro, OCHOBHOTO OOIIETO U CpeaHero odmiero oopasopanus» ot 22.03.2021 Ne
115 (B penakuuu [Ipukazor Munnpocsemienus: Poccuun ot 11.02.2022 Ne 69, ot 07.10.2022 Ne888).

. [Tpuka3 MunucrepctBa mnpocBemenus P® or 21.09.2022 Ne 858 «OO6 yTBep)acHUH
denepanbHOro mepeyHs Y4eOHHKOB, MAOMYIIEHHBIX K WCHOJIb30BAaHUIO NPU peaTu3aldd HMEIOIINX
rOCYJapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTeIbHBIX MPOrPaMM HA4YaJbHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpenHero ooiero oOpa3oBaHMs OpraHU3alUSMHU, OCYHIECTBISIOMIMMU O00Pa30BaTEIbHYIO JEATENBHOCTh U
YCTAHOBJICHHSI TIPEICIBHOTO CpPOKAa WCIONB30BAHUS HUCKIIOYCHHBIX YYCOHUKOBY» C H3MCHCHHSIMH,
BHECEHHBIMU TpuKa3zamMu MunucrepctBa npocBemienus Poccuiickoit @enepaunnu ot 23.07.2023 Ne556
(3apeructpupoBan MunucrepctBom toctunmu PO 28.07.2023 Ne74502), ot 21.02.2024 Nel19
(3apeructpupoBan MunuCTepcTBOM tocTuimud P® 22.03.2024 Ne 77603) u 21.05.2024 Ne347
(3apeructpupoBad MunuctepctBoM roctuiuu P 21.06.2024 Ne 78626).

. [Tpuka3 MunncrepctBa mnpocsemenus P® ot 18.07.2024 Ne 499 «OO6 yTBepKACHHUH
denepanbHOTO MEpPeUHs AIEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB, JOMYIIEHHBIX K MUCHOIB30BAHUIO MPU
peaM3any  UMEIONIUX TOCYJApPCTBCHHYIO aKKPEIUTAIMIO OOpa30BaTEIbHBIX MPOrpaMM HAdaIbHOTO
00111eT0, OCHOBHOT'O O0IIIET0, CPeTHEro 00IIero 00pa3oBaHUs.

o [Tpuka3 Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O6 yTBepkaeHUM ¢enepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTEILHOIO CTaHIaPTa OCHOBHOTO 00IIIeT0 00pa30oBaHUsD.
o [Tpuka3z Munnpocsemnieanss Poccuu ot 18.05.2023 Ne 370 «O06 yrBepxaeHnn (enepanbHOM

00pa30oBaTeNbHON MPOrpaMMBbl OCHOBHOT'O 001IEro 00pa3oBaHus» ¢ u3MeHeHus MU oT 1 ¢espans 2024 r. Ne
62 u 19 mapta 2024 r. Ne 171.

o MeTtoauueckre pekoMeHmanun «CrcTeMa OIEHKH JIOCTHKEHUH TUIAHUPYEMBIX TPEIMETHBIX
pe3yJIbTaToOB OCBOEHUS yueOHOro npeamera «Dusukay (2023).
o Konnenmus npenonaBanus ydeOHOro npeaMera (u3nka B 00pa3oBaTeNbHBIX OPraHU3AIMIX

P®, peanusyromux OCHOBHBIE 0011€00pa3oBaTebHBIC MpPOrpaMMbl (yTBepkKaeHa pemieHueMm Komteruu
Munucrepcrsa [Ipocsemienus PO nportokon ot 3 nexadps 2019 r. Ne I[1K-4BH).

J OenepanbHas paboyasi mporpaMMa BOCIHMTaHUS i 0011e00pa3oBaTelbHBIX OpraHU3alui
(omoOpena pemieHueM (QenepalbHOTO Y4eOHO-METOAMYECKOro OO0BhEeNWHEHHUs o 00IeMy oOpa3oBaHMUIO,
npotokos ot 23 uronst 2022 1. Ne 3/22).

. ITocranoBnenne [ MaBHOTO rocy1apCTBEHHOIO CaHUTapHOro Bpada Poccuiickoit denepanyn ot
28.09.2020 r. Ne 28 "OO yrBepxkaeHun canurapHbix npasun CII 2.4, 3648-20 "CanurapHo-
SMUJIEMHOJIOTHYECKHE TPeOOBaHMSI K OpraHU3alMsIM BOCIIUTAHUS U O0Y4EHUs], OT/IbIXa U 03/I0POBIICHUS JIeTel
u Mosoexu" (3apeructpupoBad MunuctepcTBoM rocturmu PO 18.12.2020 Ne 61573).

. IlocranoBieHue [ 1aBHOTO rocy1apCTBEHHOrO CaHUTapHOro Bpada Pocculickoit Penepauyu ot
28.01.2021 Ne2 «O6 ytBepxaennn CanlluH 1.2.3685-21 «'urneHnyeckne HOpPMATHUBBI U TPEeOOBaHUS K



oOecrieyeHnto 0e30mMacHOCTH W (Win) OE3BPETHOCTH Ui 4eloBeKa (PAKTOpPOB cpenbl OOUTaHUA» C
n3MeHeHusMu ot 30.12.2022.

. OcHoBHas oOpa3oBareibHas MPOrpaMMa OCHOBHOTO 0OIIero oOpa3oBaHMsI, YTBEPKIAEHHAsS
npuka3zom aupekropa ot 31.08.2024 Ne 444.

J Yuebnsiii mman MAOY «Jluneit Ne 11» na 2024-2025 yueOHbIi TOA, YTBEpXKAEHHBIN
npukazom aupekropa ot 31.08.2024 No 444,

. [Tonoxenne o paboueit mporpamme MAOY «Jluneir Ne 11», yTBepkI€HHOE NpPUKA30M
nupekTopa ot 20.08.2024 Ne 380.

. Kanennapusiii yueOHbiii rpaduxk MAOY «Jluneir Ne 11» ma 2024-2025 yueOHbIN rom,
YTBEPXKAEHHBIN IpUKa3oM aupekTopa oT 29.08.2024 Ne 418.

Peanuzanus J{oHCKOro pernoHaqbHOTO KOMIIOHeHTa (/[PK) mpoucXOIuT B TE€YEHHE TOJa B TeMax
POTPaMMBbl, KOTOpPBHIE MO COJAEPKAHHIO COOTHOCSTCA C pernoHanbHOi TemaTtukou (10-12% ot obmiero
KOJIMYECTBA YacoB).

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

dusnka SBISETCA CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEJAMETOB,
MOCKOJNIBKY (pU3UYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOIECCOB U SIBJICHHH, U3y4aeMbIX XUMUEH, Onooruei,
acTpoHoMHeld W (u3WUecKod Teorpadueldi, BHOCHT BKJIAJ B ECTCCTBCHHO-HAYYHYIO KapTUHY MHpAa,
IpelocTaBisieT Haubonee sICHble 0Opaslibl MPUMEHEHHS HAaydHOTO METOJa MO3HaHHs, TO €CTh crocoba
MOJIYYeHHS JOCTOBEPHBIX 3HAHUHN O MUpE.

Opna u3 TIaBHBIX 337a4 (PU3NYECKOro 0O0pa3oBaHus B CTPYKType 00IIero oopa3oBaHusl COCTOUT B
(GbOopMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH M MHTEPECa K HayKe y 00y4YaromuXxcs.

WN3yyenne  ¢u3ukun Ha  0a30BOM  ypOBHE  IMpEAINoOJiaraeT  OBIAJACHHE  CIEAYIOLUIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOITUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

- Hay4YHO OOBSACHSTH SIBJICHUS;

— OIICHUBATH U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHMS;

— WHTEPIPETUPOBATh JIAHHBIE M MCIOJb30BaTh HAyYHbIE JOKa3aTeNIbCTBA JUISI TOJYYCHUS
BBIBOJIOB.

HEJN N3YYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

Henu u3ydyenuss Gu3nKyd Ha YpOBHE OCHOBHOTO 0O0Iero obpazoBaHus omnpesneneHsl B Konuenmuu
npenojaBaHust yueOHoro mnpeamera «@Pusmka» B 00pa3oBaTeNbHBIX oOpraHusanusax Poccuiickoit
®denepaniy, peaau3yroIIMX OCHOBHBbIE 00I1€00pa3oBaTelbHbIE MPOTrPaMMbl, YTBEPKIEHHOW pELICHHEM
Komnerun MunuctepcrBa npocserienust Poccuiickoit ®enepanuu (mpotokosn ot 3 gexadps 2019 r. Ne
[1IK-48H).

Henu nzyyenus Gpu3nku:

- npuoOpeTeHne MHTepeca M CTPeMIICHHsS OOYYaloUIMXCs K HAyYHOMY H3YYEHHUIO MPUPOIbI,
pPa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

- pa3BUTHE  TMPEACTaBICHUI O HAy4yHOM MeToAe TMo3HaHus U  (opMHpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYKAIOIIUM SIBICHUSM;

- dbopMupOBaHHE HAYYHOIO MHPOBO33PEHHUS Kak pe3yiabTaTa H3Y4YeHHs] OCHOB CTPOEHUS
MaTepuu U pyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

- dopmMHpOBaHUE MPEACTABICHUN O pPOTU (PU3UKHU JUIS Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHI;

- pa3BUTHE TpEACTAaBIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccruoHaIbHON
NesITeIbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K JalbHEHIIEMY 00yYEHHIO B ’TOM HAIIPABICHUU.

JlocTukeHne STUX Leled mporpaMMbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro oOpazoBaHUS
o0ecreynBaeTcs pelIeHueM CIeIyIOIuX 3a1au:

- npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHHMHU BEILIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;



- npruoOpeTeHrne YMEHUH ONKCHIBATh U OOBSCHATh (DU3UUYCCKHE SBICHHUS C WCIIOJIBb30BaHUEM
[IOJIYYCHHBIX 3HAHWI;

- OCBOCHHUE METOJIOB PEIICHHS MPOCTEHIINX PACUETHBIX 3a/]1a4 C MCIOIb30BAaHUEM (PU3HUSCKHX
MoJIeIel, TBOPYECKHUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

- pa3BUTHE YMECHUU HAOIIOAATh MPHUPOJHBIC SBJICHUS W BBHIMOJHATH OIBITHI, JTAOOPaTOPHBIE
paboThI U AKCIIEPUMEHTAIBHBIC UCCIIEIOBAHHS C UCIIOJIb30BAHUEM N3MEPUTEIIBHBIX IIPUOOPOB;

- OCBOCHHE TPHUEMOB paboThl ¢ wuHPOpManuell (GU3UIECKOTO COACPIKAHUS, BKIIOYAsS
UH(OPMAIIHIO O COBPEMEHHBIX JTOCTIKCHUSX (DU3UKH, aHATHU3 U KPUTHYECKOE OLICHMBAHUE HH(POPMAIINH;

— 3HAKOMCTBO CO cdepamu MPoPecCHOHATBHON NEATEIBHOCTH, CBSI3aHHBIMUA C (U3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIOKEHUSIX (DU3NICCKON HAYKH.

MECTO YYEBHOI'O IIPEJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBuu ¢ 00HOBIEHHBIM PI'OC OOO yueOHbI npeamer «PU3uKay BXOIUT B MIPEAMETHYIO
obmacte «EcTecTBeHHOHAY4HBIE TPEIMETBI» M SABISETCS 00s3aTeNbHBIM s u3ydeHus. OOmiee 4uciIo
94acoB, OTBE/ICHHBIX Ha U3y4yeHHe (DU3UKH, cocTaBisieT B 8 kiacce — 68 yacos (2 vaca B HeaeIIO).

B 8 kmacce «Y» B pamMKkax OpraHM3aldd KOHTPOJIS 32 peaju3alfieid MpOorpaMMBbl HCIIONb3YIOTCS
CIIEIYIOIIME BUJIbI TUCBMEHHBIX pabOT: KOHTPOJIbHAs paboTa (4) mabopatopras padora (13), mpoekr (3).

Y4eOHast mporpaMMa paccuuTana Ha 68 yacos.

Pabouas mporpamma no kypcy «@usuka» B 8 kinacce «Y» cocTaBlieHa B COOTBETCTBUU C YUeOHBIM
IUTAHOM, KaJeHJapHBIM y4eOHBIM Ipad)MKOM M pacrrcaHueM yueOHbIX 3aHsaTHid Ha 2024-2025 yueOHblil ron
U peajmn3yercsi 3a 66 yacos.

CoxpamieHne Ha 2 yaca OCYIIECTBIICHO 3a CUET pE3EePBHBIX YaCOB, MIPEIYCMOTPEHHBIX MPOTPAMMON.



COJAEP/KAHUE YYEBHOI'O IIPEJIMETA «®PU3UKA»

Paznen 1. TerioBble siB1eHHS.

OcHOBHbBIE TOJOXKEHUS MOJEKYIIPHO-KMHETUYECKOM TEOopuu CTpOeHHsI BemiecTBa. Macca u
pasMEepel aTOMOB HU  MOJICKYIIL. OHBITBI, MNOATBCPIKAAOIIUEC OCHOBHBIC ITOJOXCHUA MOJICKYIIAPHO-
KMHETUYECKOU TEOPHUHU.

Mopnenu TBEPAOro, KHUAKOTO U Ta3000pa3HOr0 COCTOSHUU BemiecTBa. Kpucramnmdeckue u
amop¢ubie Tena. OObsSICHEHUE CBOMCTB Tra3oB, XUAKOCTEH M TBEPABIX TeJl HA OCHOBE IOJIOXKEHHM
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. CMauMBaHUE U KAaWJULSIPHBIE SIBIEHUS. TEIIOBOE pacllUpeHHE U
cKartue.

Temnepatypa. CBsi3b TemmepaTypbl CO CKOpPOCTBIO TEIUIOBOIO JBHKEHMSI 4acTUll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHs] BHYTPEHHEW JHEpruM: TeIUlonepenada W coBeplieHue padoTbl. Buabl
TEIUIONEPEIaun: TEIIONPOBOAHOCT, KOHBEKIUS, U3TyYECHHUE.

KonnuectBo TemnoTsl. YaenbHas TEMI0EMKOCTh BellecTBa. TeriooOMeH U TEMIOoBOE paBHOBECHE.
VYpaBHeHue temaoBoro Oananca. IlnaBieHue u oTBepAeBaHHE KPUCTAUIMYECKUX BEIIECTB. Y AelbHas
Teriota TuiaBneHus. IlapooOpasoBanue u kouaeHcanus. Mcnmapenue. Kunenwe. YienbHas Teruiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHS.

BrnaxnocTs Bo3ayXa.

OHeprus ToIMBa. Y iejbHasi TEIJI0Ta CTOPAHHUSL.

[Mpunnunsr pabotsl TeraoBbix asurateneid KIIJ temmoBoro apuratens. TemsoBble ABUTATENd U
3al[UTa OKPYKAIOIIEH CPEbL.

3aKOH COXpaHEeHUS U MPEBPAICHHS SHEPTUHU B TEIUIOBBIX MPOIIECcCax.

Hemoncmpayuu.

HabGmonenrne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUTSIPHBIX SIBJICHUH.
Habmroienue TemnoBoro pacuvpeHus Ted.

N3menenune gaBiaeHus ra3a mpu U3MEHEHUN 00bEMa U HarpeBaHWU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Bunae! Tenonepenaun.

OxnaxaeHue mpu COBEPIICHUH PaOOTHI.

HarpeBanue mpu coBepiiieHun padOThl BHEITHUMU CUJIaAMH.

0. CpaBHEHHE TETIOEMKOCTEN Pa3IMYHBIX BELIECTB.

1. Hab6mronenue KuteHusl.

12. Habmtoienne mocTostHCTBa TeMIIEPATyPhI MPH TUIABIICHUH.

13. Moienm TemIIOBEIX ABUTATEIICH.

Jlabopamopuwvie padbomul u onvimol.

RBooo~NoOhwNE

1. OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHUS.

2. OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

3. OMBITHI 110 HAOJTFOACHHUIO TETJIOBOTO PACITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

4. Omnpenenenue JaBIeHUS BO3IyXa B OaJJIOHE MIMPHUIIA.

5. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3[yXa OT €ro o0bEMa U HarpeBaHus
WJIU OXJIaXKICHHUSL.

6. [IpoBepka THUMOTE3bl JUHEHHOW  3aBUCHMOCTH  JUIMHBI ~ CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOIN TPyOKe OT TeMIIepaTyphl.

7. Habmtoienne nu3MeHeHus BHyTpEeHHEH SHEPTUu Tela B pe3yibTaTe Terionepeaadu u padboTsl
BHEIIIHUX CHIL.

8. HccnenoBanue sBieHUs TEIIO0OOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJIBI.

9. OnpeneneHne KOIWYECTBA TETUIOTHI, MOJYYEHHOTO BOJOW MPHU TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM [UINHAPOM.

10.  Omnpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mporiecca uCrapeHusl.

12. OrnpenenieHre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.



13. Ornpezenenne yAelIbHON TEIJIOTHI TUIaBICHUS JIbJIA.

Pa3nea 2. DiiekTpuyeckne 1 MATHUTHBIC SIBJICHHS.

Onektpusanus Tea. JIBa posia 3MeKTpUYECKHUX 3apsaoB. B3aumonencTBue 3apspKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJAEWMCTBUSI 3apsDKEHHBIX TEN OT BEIMYMHBI 3apsiioB U PAcCTOSHUS
MEXIy TeJIaMu).

Onextpuueckoe mnoie. Hampsok€HHOCTh 3nexkTpuueckoro nosisd.  IlpuHnun — cynepnosunuun
ANEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snexktpuyeckux 3apsioB. DJIEMEHTApPHBIN sJekTpuyeckuil 3apsan. CTpoeHuwe aroma.
[IpoBOIHUKY M IUBJIEKTPUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

DONEeKTPUUECKUH TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA. VICTOUHMKM IMOCTOSHHOTO
ToKa. JleWCTBUSA SIEKTPUYECKOTO TOKa (TEIIOoBOE, XMMHYECKOE, MAarHUTHOE). ODJEKTPUYECKUH TOK B
KUJKOCTSX U Ta3ax.

Onekrtpruueckas nenb. Cuiia TokKa. DiekTpuueckoe HampsikeHue. CONpOoTUBIEHUE IPOBOJHUKA.
VY aenbHOE conmpoTUBIEHHE BemlecTBa. 3akoH OMa s yyactka uenu. IlocnenoBarenbHoe U napajjiesibHOE
COEIMHEHHUE MPOBOJHUKOB.

PabGota m MOmHOCTH 31eKTpUYecKOoro Toka. 3akoH Jlxoymsi—JleHma. DiekTpuyeckue Lenu u
NOTPEOUTENH SIEKTPUUECKOI 3Heprun B ObITy. KOopoTkoe 3aMbIkaHUe.

[TocrossHHBIE MarHUTHL. B3anMonelCTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHoe moisie. MarHutHoe
noJie 3eMJIu U €ro 3HadeHue )i ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoOe 1MoJjie 3JIEeKTPUYECKOro TOKa.
[IpumeHeHue HIEKTPOMAarHUTOB B TeXHUKE. JlelicTBUE MarHUTHOTO IOJS Ha IMPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb IOCTOSHHOIO TOKA. VCIOab30BaHNEe 3JIEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Onbrtel Dapanes. SIBneHue snexkTpoMarHuTHOM MHAYKUMU. [IpaBuiio JleHna. Dnektporeneparop.
CriocoObl TOJYYEHHUsI JIEKTPUYECKOW DSHEPruu. ODIEKTPOCTAHLIUMU Ha BO30OHOBISEMBIX HMCTOYHHKAX
SHEPIUH.

Jemoncmpayuu.

1. DneKkTpu3anus Ted.

2. JIBa poza NEeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
3. YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.

4. OneKTpocTaTH4eCcKast UHIYKIIHSL.

5. 3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.

6. [TpOBOAHMKH U TUDIIEKTPUKH.

1. MopenupoBaHue CUIOBBIX JIUHUHI 3JIEKTPAYECKOTO MOJIS.

8. M cTOYHUKH IOCTOSTHHOTO TOKA.

9. JleficTBUSI SIEKTPUUYECKOTO TOKA.

10.  DnexTpuyecKuil TOK B )KUIKOCTH.

11.  Ta30BBIii pa3psiz.

12.  H3mepeHue cUIIbI TOKA aMIIEPMETPOM.

13.  M3mepeHue IEKTPUIECKOTO HATIPSHKEHHS BOJIETMETPOM.

14.  Peoctar u Mara3uH CONpPOTUBIICHUH.

15. B3anMozeiicTBuE NOCTOSSHHBIX MarHUTOB.

16.  MogenupoBaHue HEBO3MOXKHOCTH Pa3JICIEHUs MOJIFOCOB MarHUTA.
17. MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18.  OmsIT DpcTena.

19. MaruutHoe noJie Toka. IJEeKTPOMArHHuT.

20.  JleilicTBME MarHUTHOTO MOJISl HA IPOBOJHHUK C TOKOM.

21.  DuexTponBUTATENh MOCTOSTHHOTO TOKA.

22.  HccnenoBaHue SIBICHUS JIEKTPOMArHUTHON MHIYKIIHU.

23. Omnbrter @apanes.

24.  3aBUCHMMOCTH HAIpaBJICHHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOZHUKHOBEHHSI.

25.  DnexTporeHepaTop MOCTOSHHOTO TOKA.



Jlabopamopmuvie pabomol u onvimol.

oakrwdE

OnbIThI 1O HAOIIOEHUIO SJIEKTPU3ALUU TNl HHAYKLIHEH U PU CONTPUKOCHOBEHUU.
HccnenoBanue nelCTBUS AIEKTPUUECKOTO MOJISI HA TPOBOJIHUKHU U TUAJIEKTPUKH.

COopka u mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHue CHIIbI TOKA.

H3mepenue u peryinpoBaHue HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO YEpe3 PE3UCTOpP, OT COMPOTHBIICHUS

pPE3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7.

OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTD 3JICKTPUYCCKOTI'O CONPOTUBJICHUA IMTPOBOAHUKA OT

€TI0 JJIMHBI, TUIOIIaAH IMOIEPEYHOro CCUCHUA U MaTepuaa.

8.
PE3UCTOPOB.

9.

10.
11.
12.
13.
14.
15.
16.
17.

HpOBepKa mpaBujia CJIOXKCHUA HaHpH)KeHI/If/'I npu mnocjacaoBaTCJibHOM COCAMHCHUN OBYX

ITpoBepka mpaBuiia JUIs CHJIBI TOKA IIPU HapauIeIbHOM COETUHEHUH PE3UCTOPOB.
Omnpenenenne paboThI IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Omnpenenenne MOIHOCTH JIEKTPUYECKOT0 TOKA, BBIJEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JaMITOUKY, OT HAalpsDKEHUs Ha HEil.
Omnpenenenne KIIJ[ HarpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI TOCTOSTHHBIX MarHUTOB.

I/I?,yT-IGHI/Ie MAarauMTHOIO I1OJIA MOCTOAHHBIX MAarHuTOB ITPU UX O6T)CIII/IHCHI/II/I " pasaCJICHUN.
HccnenoBanue AeHCTBUS 3JIEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHI)ITI)I, ACMOHCTPpHUPYIOIIUC 3aBHUCHUMOCTL CHJIbI BSaHMOHCﬁCTBHﬂ KaTyllKhu € TOKOM H

MarauTa OT CHUJIbI TOKA W HAITPAaBJICHUA TOKA B KaTYyIIKE.

18.
19.
20.
21.

W3yuyenune neicTBU MarHUTHOT'O IIOJISI HA IPOBOJIHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl 3JEKTPOIBUTATENs.

N3mepenne KII/] 351eKTpoaBAraTEIbHOM YCTAHOBKH.

OneITbl MO UCCIEJOBAHMIO SBJICHMS DJJICKTPOMAarHUTHOM MHIYKLUHU: MCCIEIOBAHUE

W3MEHEHHI 3HAUCHHUA 1 HaIlpaBJICHHUA WHAYKIMUOHHOT'O TOKA.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

N3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO 0OIIEro oOpa30BaHMsI HANpPABJICHO Ha JOCTHIKCHHE
JUYHOCTHBIX, METAIIPEIMETHBIX M MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

B pesynprare m3zydeHuss GuU3MKM Ha ypOBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHUsS y OOydYaromierocs
OyayT chOpMUPOBAHBI CIIEAYIONINE JINYHOCTHBIC PE3YJbTAThI B YACTH

. 1) maTpHOTHYECKOro BOCIIATAHMA:

— MIPOSIBJICHUE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOHN (pu3nueckoin
HAYKU;

- [IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YIEHBIX-(DU3UKOB;

. 2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX U ITHYECKHUX
po0JIeM, CBA3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKCHUHN (DU3HKY;

— OCO3HAHWE BAKHOCTH MOPAIbHO-3THUECKHUX MPUHITUIIOB B JIEATEILHOCTH YUEHOTO;

. 3) 3cTeTH4ecKOro BOCTIUTAHMS

- BOCTIPUATHE ICTETUYCCKUX KadeCcTB (PU3NYCCKON HayKW: €€ TapMOHHUYHOTO ITOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH

. 4) IEHHOCTH HAYYHOT'0 MO3HAHUS:

- OCO3HAHUE IIEHHOCTH (PU3UYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI;

— pa3BUTHE HAYYHOU JTF0O03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeIbHOCTH;

. 5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAJIBLHOTO 0JIATONOJIYYMSI:

- OCO3HAHHE IIEHHOCTH 0€3011acHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BOKHOCTH TIPaBHJI O€301IaCHOTO TMOBEJACHUS Ha TPAHCIIOPTE, Ha JIOpOrax, ¢ AJICKTPHUYECKUM M TETUIOBBIM
000py/I0BaHHEM B JIOMAITHUX YCIOBUSX;

- c(OpMUPOBAHHOCTh HABBIKA PEQIICKCHH, IPU3HAHKE CBOCTO MpaBa HA OMIMOKY M TAKOTO JKe
mpaBa y Ipyroro 4ej0BeKa;

. 6) TPY10BOr0 BOCIIUTAHUSA:

— AKTUBHOE y4YaCTHE B PEIICHHM MPAaKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHu3aIy, ropoja, Kpas) TEXHOJOTUUECKONW U COIMATbHON HAMpaBJICHHOCTH, TPEOYIOIINX B TOM YHUCIE
U GU3NYECKUX 3HAHUI,

- MHTEpEC K MPAKTHIECKOMY U3YUEHHIO MPOodeCcCHii, CBI3aHHBIX ¢ (PU3UKOIA;

. 7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

- OpUEHTAIMsl Ha TIpUMEHEHHWE (PU3NUYECKHX 3HAHUW JUIs pelIeHus 3a7ad B 00JacTu
OKpPY’KaloIlle Cpe/ipl, INIAHUPOBAHUS IMOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCIEICTBUM I OKpPYKArOIIEH
Cpenbl;

- OCO3HaAHUE TJIO0ATIBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTel UX PEIICHUS;

. 8) ajanTanuu K U3MEHSIIOIMMCH YCJIOBHAM COLUAIBHON U NPUPOIHOI cpeabl:

- NOTPEOHOCTh BO B3aMMOCHCTBUH TP BHITIOTHEHUH HCCIEAOBAHUN U MPOEKTOB (Pr3UUecKOn
HaIPaBJIECHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUAM JIPYTHX;

- MOBBIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO IeITeIbHOCTD;

- noTpeOHOCT, B (POPMUPOBAHUU HOBBIX 3HAaHUH, B TOM 4YHuCiIe (OPMYIHUPOBATH UJCH,
MOHSITHUS, TUTIOTE3BI O QPU3HUECKUX OOBEKTAX U SIBJICHUSX;

— oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

- TJIAHUPOBAHHUE CBOETO PAa3BUTHSA B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHHIA;

- CTPEMIICHHE aHAJM3UPOBATh M BBIABIISTH B3aUMOCBSI3HU MPUPOJIBI, 00IIECTBA U DKOHOMHKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NIECKUX 3HAHUN;

- OIIEHKa CBOUX JIEUCTBHI C Yy4€TOM BIMSHUSA Ha OKPYXAIOLIYI0 Cpeay, BO3MOXKHBIX
ri100aIbLHBIX TTOCIIEACTBUM.



METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbpTare ocBoeHUs MporpaMMbl Mo (U3WKE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOyuyaromierocsi OyayT C(pOpPMHPOBAHBI MeTampeIMeTHbIe Pe3yJabTaThl, BKIIOUYAIONINE TO3HABATEILHBIC
VHHUBEpCalIbHbIC Yy4eOHBIC JCWCTBHS, KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC ydueOHBIE JIEHCTBUS,
pETyJISITHBHBIC YHHUBEPCAbHBIC YICOHBIC ICHCTBHSL.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornyeckue aeicTBHA:

. BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBICHUI);

. yCTaHaBJIMBATh CYIIECTBEHHbI NpHU3HAK KiIacCU(UKALMM, OCHOBaHMUA Ui 00OOIIEHUs U
CpPaBHEHUS;

. BBISIBJIATh 3aKOHOMEPHOCTH M INPOTUBOPEYMs B pPacCMaTpUBaeMbIX (aKTax, AAHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

. BBISIBJIATh [IPUYMHHO-CIIEJCTBEHHBIE CBSI3M IPU H3YYEHUM (PU3MUECKUX SBICHUH U

nmponeccoB, JAe€jJarb BbIBOJbI C HMCIIOJIB30BAHUCM JCAYKTUBHBIX HW HWHAYKTUBHBIX yMO3aKJIIO‘I€HI/If/'I,
BBIABHUI'aTh THITIOTC3bI O B3aMMOCBA34AX (l)I/ISI/I‘lCCKI/IX BCJIMYHH,

. CaMOCTOSITENIFHO BBIOMpaTh crnocol pemeHus yueOHOH (u3ndeckol 3amaun (CpaBHEHHE
HECKOJIbKUX BaPHAHTOB PELICHHs, BEIOOP HanOoJIee MOAXOISIIETO ¢ YYETOM CaMOCTOSTEIbHO BBIACICHHBIX
KpUTEPUEB).

Ba3oBble ncciieoBarejibCcKue AeiiCTBUSA:

. HCTIOJIB30BaTh BOIIPOCHI KAaK MCCIIEAOBATEIBLCKUI HHCTPYMEHT ITIO3HAHMS,

. IPOBOANUTH IO CAMOCTOSITEIBHO COCTAaBICHHOMY IIJIaHY OIIBIT, HECIOXXHBIH (DU3NYECKuUit
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (PU3UIECKOTO SIBICHUS;

. OLICHMBATh HA TPHUMEHHMOCTh M JOCTOBEPHOCTH HWH(OpMalHMIO, IOJYYEHHYI0 B XOJe
UCCIIEIOBaHMS WIIH DKCTIEPUMEHTA;

. CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOIIEHUSI M BBIBOJBI 1O pe3yiabTaTaM IMPOBEIEHHOTO
HaOJIFOICHNS, OTIBITA, NCCIICTOBAHMS,

. POTHO3UPOBAaTh BO3MOXKHOE JalibHeHIee pa3BUTHE (PU3MYECKHX IPOLIECCOB, a TaKKe

BBIJIBUTATH TIPEATIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Padora ¢ undopmanmeii:

. NPUMEHSTh pa3jMyHble METOJbI, WHCTPYMEHTHI W 3alpochl TpHU TOHCKE U O0TOOpe
UHGOPMALIMU WU JITAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (u3nueckoil 3a1auu;

. aHAJTM3UPOBATh, CUCTEMAaTHU3UPOBATh U MHTEPIPETHPOBATH UHPOPMALIUIO PA3ITUYHBIX BUIOB
U GOpM IpeCTaBICHMS;

. CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMaJbHYIO (QopMy TMpeacTaBieHUuss HUHGOpMALUU U
WUTIOCTPUPOBATh pellaeMble 3a/ladydl HECJIOXKHBIMM CXEMaMH, JAMarpaMMaMid, HHOW TpaduKod Hu UX
KOMOHWHAIIUSIMHU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ 1eliCTBHUS:

. B XOJIe OO0CYXXJeHUs yu4eOHOTO MaTepualia, pe3yiabTaToOB JJA0OPATOPHBIX PadbOT M MPOEKTOB
3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOW TeMbl M BbICKa3bIBaTh WJIEH, HAllECJIEHHBbIE HA pEILICHHE
3a/1a4d ¥ ToIepKaHue OJ1aroKeIaTeIbHOCTA OOIICHMS;

. COTIOCTABJISITh CBOM CYXJICHUS C CYXJACHHUSIMH IPYTMX YYaCTHHKOB JHajora, 0OHapyKUBaTh
pa3Iuvue U CXOJCTBO MO3UIINH;

o BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U ITIUCbMEHHBIX TEKCTAX;

o MyOJIUYHO TIPEACTABIIATh PE3yAbTAThl BBHIMOTHEHHOTO (PU3MUECKOTO OMbITa (IKCIIEPUMEHTA,
HCCJICTOBAHMSI, IPOCKTA);

o MOHUMATh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBHUAYATHHOW pabOTHI TPHU
pelIeHNH KOHKPETHON (PU3NYECKOM MPOOIIEMBI;

. NPUHUMATh 1€IM COBMECTHOW JIESITEIbHOCTH, OpPraHU30BbIBATH [JECUCTBUA TIO €€

JOCTIDKEHUIO: paclpeliesiaTh poiid, 00CYKIaTh MPOIECCHl M PE3yIbTaThl COBMECTHOM paboOThl, 0000maTh
MHEHUS HECKOJIBKHX JIFOICH;



. BBIMOJIHATh CBOIO 4YacTh pPa0OTHI, JOCTUTas KayeCTBEHHOTO pe3yiabTaTa [0 CBOEMY
HaIIPaBJICHUIO U KOOPIUHUPYS CBOM JEUCTBUS C APYTHUMH YJI€HAMU KOMaH/IbI;

. OLICHUBATh KayeCTBO CBOETO BKJaAa B OOMIMI MPOIYKT MO KPUTEPHUSM, CaMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSL.

PeryasiTuBHble YHHBepcAJIbHbIE YUeOHbIE 1eiiCTBHUS

Camoopranuszaums:

. BBISBIISATH MIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOIIUX JUIS pEIICHUS
buznyecKuX 3HAHMUIA;

. OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0AAX NPUHITHS pElIeHUN (MHAUBUAYAIbHOE, IPUHATHE
pellleHus B TPyIIe, IPUHITHE PELICHUN TPYIIIOil);

. CaMOCTOSITENILHO COCTABJIATH AJITOPUTM pelieHWs (QU3MYecKOW 3ajJadyd  WIM IUTaHa

UCCIICIOBaHUs € YYETOM MMEIOLIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBATh
IIpeIaracMble BApUAHTBI PEIICHMI;

. JienaTh BBIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLHOHAJILHBIH HHTEJIEKT:

. JlaBaTh aJIeKBaTHYIO OLICHKY CUTYallu{ U MpeasaraTh I1aH e€ n3MEeHEeHMs,

. OOBSACHATh NPUUYUHBI JIOCTHXKEHUS (HEIOCTH)KEHUS) DPE3YyIbTaTOB JIEATEIbHOCTH, /1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

. BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (HUIUIECKOTO

UCCIICIOBaHMSI MJIU IIPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIIMXCS CUTYallUH, YCTAaHOBJIEHHBIX
OmMOOK, BOSHUKIINX TPYTHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUAM;

. CTaBUTb ce€0s1 HA MECTO JIPYrOro 4ejloBeKa B XOJI€ CIOopa WIN JUCKYCCUU HA HAy4HYIO TEMY,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYyroro;

. NpU3HaBaTh CBOE MPABO Ha OUIMOKY MpU pelIeHUH (PU3MUECKUX 3a/1a4 UM B YTBEPKACHUIX

Ha Hay4HbIE TEMBI U TAKOE XK€ IIPaBO IAPYyroro.
INPEAMETHBIE PE3YJIBTATbBI

K konmy oOydeHus B 8 kiiacce mpeaMeTHBIE pe3yNbTaThl HAa GA30BOM ypPOBHE JOJIKHBI OTpPakaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

. UCIIOJIb30BaTh TMOHSATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUYKEHHE AaTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIECTBA, KPUCTAJIMYECKHE W aMOp(HbIE Teja, HACBHIIEHHBIA U
HEHACBIIICHHBIA Tap, BJIAXHOCTh BO3/JyXa, TEMIIEpAaTypa, BHYTPEHHsSS SHEPIHsi, TEIJIOBOM JBUraTeib,
3JIEMEHTApHBIN ANEKTPUUYECKUI 3apsij, dJIEKTPUUECKOE MOJIe, MPOBOJHUKH M JAUDJIEKTPUKHU, MOCTOSHHBIN
3JIEKTPUUYECKUNA TOK, MArHUTHOE TOJIE;

. pa3iauuaTh SBJIEHUS (TEIUIOBOE pacIIMpeHHe M cKaThe, TeIvlonepenaya, TemIoBoe
paBHOBECHE, CMauMBaHUeE, KAWJUISIPHbIE SIBJICHUS, UCTIApEHUE, KOHCHCAIUs, IJIaBJIEHUEe, KPUCTAILTA3aIUs
(oTBepaEBaHME), KUMICHHE, TEIlonepenada (TerIonpOBOJHOCTh, KOHBEKIIHS, HU3IYYCHHUE), IJICKTPU3AIIMS
T€J, B3aUMOJEHCTBUE 3apsi/ioB, NEHUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE
MarHuTOB, JEHCTBHE MAarHUTHOTO TIOJISI HA TPOBOJHHK C TOKOM, JJIEKTPOMAarHWTHAs WHAYKIUS) IO
OMHMCAHUI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JIaHHOE (U3UUYECKOE
SBJICHUE;

. pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM
ymcie pu3nuecKre SBJICHHs B MPUPOJE: MOBEPXHOCTHOE HATSXKEHUE M KaWJUISIPHbIE SIBJICHUS B IIPUPOJIE,
KpHUCTaIbl B Mpupoje, uznydenue CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHuE POCHI,
TyMaHa, WHes, CHera, JJIGKTPUYECKUE SBJIEHHUS B arMmocdepe, SIEKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHUTHOE ToJie 3eMJIH, JIpeii( MOIOCOB, POJIb MATHUTHOTO MOJIS JJIs )KU3HU Ha 3emIle, MOJIIPHOE CUSHUE,
IIPU 3TOM NEPEBOIUTH MPAKTUUECKYIO 33[auy B Y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKK)
(bU3nUECKUX SBICHUIA;

. ONKCHIBaTh HU3YyUEHHBIE CBOMCTBA Tel U (U3NYECKUE SIBJICHMS, HCIOJNB3Yys (U3HUECKUe
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSIS SHEPTHUsl, KOJIUYECTBO TEILIOTHI, YAeIbHasl TEIIOEMKOCTb BEILECTBA,



yJleNbHas TeIJIoTa IJIABJICHUS, YAeIbHAas TEIIOTa NapooOpa3oBaHus, yelbHas TeIIOTa CrOPaHUs TOIUIMBA,
KO3(QULIMEHT MOJIe3HOr0 JECWCTBUS TEIUIOBOM MAIlMHBL, OTHOCUTENbHAs BIAXHOCTb BO3/YyXa,
IIEKTPUYECKUI 3apsill, CHJIa TOKA, JIEKTPUUECKOE HAaNpPsIKEHUE, CONPOTUBICHUE NPOBOJHHUKA, YIECIBHOE
COIIPOTHBIIEHUE BEIIECTBA, PabOTa M MOIIHOCTh 3JEKTPUYECKOrO0 TOKA), IPU ONHCAHUU IPABUIBHO
TPaKTOBaTh (PU3NUECKUN CMBICT UCIIOIb3yEMBIX BEIMYMH, 0003HAYCHUS U €UHHIIBI (PU3NIECKUX BEIUYHH,
HaXoAuTh (OPMYIIbI, CBS3bIBAIOIIUE JAHHYIO (DPU3MUECKYIO BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

. XapakTepu3oBaTh CBOICTBA Tell, (PU3NUECKUE SIBICHUS M IPOLECCHI, UCIOIb3ys OCHOBHBIE
MIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BELLECTBA, IPUHIUI CYNEPIO3UINM NoJIeH (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH OMa Juid ydacTka 1enu, 3akoH Jxoyns—Jlenna,
3aKOH COXpAHEHHUs DHEPTuH, MPH STOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHAa U 3aIKCHIBATH €ro
MaTeMaTHYECKOE BbIPaXKEHUE;

. OOBSICHATH (PU3MUYECKUE MPOLECCHl U CBOIMCTBA TEN, B TOM YHCJIE M B KOHTEKCTE CHUTYaI[Hii
IPAaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUUYUHHOCIEICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHHE
u3 1-2 jmormueckux maroB ¢ OMOpol Ha 1-2 M3y4YeHHBIX CBOWCTBA (U3NYECKHUX SBICHUH, (pU3HUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemath pacyéTHble 3a7a4n B 2—3 NEHCTBUS, UCHOJB3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckrue BEIMYMHBI: HA OCHOBE aHA/M3a YCIIOBHS 3aJjaud 3alMChIBaTh KPAaTKOE YCIIOBHUE, BBISABIATH
HEJIOCTATOK JaHHBIX JJIS PEIICHUS 3a[1au, BEIOMPATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE IS €€ PEeLICHHUS,
IPOBOJUTH PAcUYEThl U CPAaBHUBATH MOJIyYEHHOE 3HaUCHHE (PU3NYECKON BETMUYHHBI C U3BECTHBIMU JAHHBIMU;

. pacrno3HaBaTh NMPOOJIEMbI, KOTOPbIE MOXXHO PEUIMTb MPH MOMOLIU (PU3NYECKHUX METOJOB,
UCIIOJIb3Ysl ONMCAHUE MCCIEOBAHNUS, BBIICIATh IPOBEPAEMOE MPEAINOIOKEHHE, OLICHUBAaTh PAaBUIbHOCTD
NOpsJIKa IPOBECHUS UCCIIE0BaHus, 1€JaTh BbIBOIBL;

. IPOBOJUTH ONBITHl MO HAOMIOAEHUIO (U3NYECKUX SIBICHUH WM (PU3NYECKHX CBOMCTB Tel
(KanmuJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH [ABJICHUS BO3[yXa OT €ro o0b&éMa, TemIeparypbl, CKOPOCTH
npoliecca OCTbIBAaHUS M HarpeBaHMsI [P U3JTyYEHUH OT L[BeTa U3JTydaroleH (IOrIoaoleil) HOBepXHOCTH,
CKOPOCTb MCIIapEHHs BOJbI OT TEMIEPATYPhl KUAKOCTU U TUIOIMIAIU €€ MOBEPXHOCTH, DIEKTPU3ALMS TEN U
B3aMMOJEMCTBUE DIIEKTPUUYECKUX 3apsl0B, B3aMMOJICHCTBHE IIOCTOSIHHBIX MAarHUTOB, BHU3yalu3aLlUs
MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, JIEHCTBUS MarHUTHOTO MOJI Ha NMPOBOJHUK C TOKOM, CBOICTBa
JJIEKTPOMArHuTa, CBOWCTBA AJIEKTPOABHUraTeNss IOCTOSIHHOTO ToKa): (OpMyJIHpoOBaTh MpOBEpseMble
IPENIOJIOKEHNS, COOMPAaTh YCTaHOBKY M3 MPEIIOKEHHOrO OOOpYAOBaHMs, ONHMCHIBATH XOJ| ONBITa U
(GopMyIHpOBaThH BHIBOJIBI;

. BBITNOJHATH MPSIMbIE U3MEPEHUsSI TEMIEPATyphbl, OTHOCUTEIBbHON BIQXKHOCTH BO31yXa, CHJIbI
TOKa, HANpPSKEHHUs C HCIOJb30BAHMEM AaHAJIOTOBBIX NPUOOPOB W JATYMKOB (DU3MYECKHX BEIUYMH,
CpPaBHUBATH PE3YyJIbTAThl U3MEPEHUM C YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH;

. IOPOBOJIUTH MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOW (PU3MYECKOM BENIWYMHBI OT JAPYrod c
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh COMPOTHUBIICHUS MPOBOJHUKA OT €r0 JJIMHBI, IJIOMAAH
MIONIEPEYHOI0 CEYEHUS U YIEIBHOTO CONPOTHBIICHMS BEUIECTBA NPOBOJHMKA, CHUJIBI TOKA, MIYLIETO Yepe3
IPOBOJAHMK, OT HANpPSHKEHHUs Ha MPOBOJHUKE, HCCIENOBAHHE IIOCIIEOBATEILHOTO U MapauIeIbHOTO
COEJMHEHUI MPOBOJHUKOB): IJIAHUPOBATH UCCIEI0BaHUE, COOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHUS,
clenysl MpeasioKeHHOMY IJIaHy, (PUKCHPOBATh PE3yJbTaThl MOTYYEHHON 3aBUCHMOCTH B BHJE TaOIUIl U
rpauKOB, JeNaTh BHIBOJIBI IO PE3y/IbTaTaM UCCIIEOBAHUS;

. NPOBOAWTH KOCBEHHBbIE H3MEpeHUs (QU3NYECKUX BeNWYMH (yAelbHas TEeMI0EMKOCTh
BEIIIECTBA, COIPOTHBIIEHUE IPOBOJHUKA, pab0oTa M MOILIHOCTh 3JIEKTPHUECKOTOo TOKA): IJIAHUPOBATH
U3MEpEHUs], COOMPATh SKCIIEPUMEHTANIbHYIO YCTAHOBKY, CIEys MPEII0KEHHON UHCTPYKIINH, U BBIUYUCIISTD
3HAUEHUE BEJIINUUHBI;

. coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

. XapaKkTepu30BaTh MPUHIMIIEI IEHCTBHUS M3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOUCTB C
OMoOpol Ha WX ONUcaHus (B TOM YHMCJE: CHUCTeMa OTOIUIEHHsS JOMOB, TMTPOMETp, IHapoBas TypOuHa,
amrepMerp, BOJBTMETP, CUETUYMK DJICKTPUYECKOM DHEPruM, dJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTelbHbIe  3JEKTPONPHOOpPHl  (IPUMEPBI), AIIEKTPUUYECKUE MPEIOXPAHUTENH, 3JIEKTPOMArHuT,
ANIEKTPOABHUraTeNb IOCTOSHHOTO TOKA), HCIONb3YyS 3HAHUA O CBOWCTBAaX (U3WYECKUX SBICHUH U
HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;



. pacro3HaBaTh MPOCThIC TEXHUYECKUE YCTPONCTBA U U3MEPHUTEIbHBIC TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETp, IBUTATEIh
BHYTPEHHETO CrOpaHUs, »JJCKTPOCKON, PEOCTaT), COCTABISATh CXEMbl DJJIEKTPHUUYECKHX Iered ¢
MOCIeIOBATEIbHBIM M MapajuIebHBIM COCTUHEHHEM JJIEMEHTOB, pa3inyas YCJIOBHbIE 0003HAaYCHUS
DJIEMEHTOB 3JICKTPUYCCKUX IICTICH;

. MPUBOJIUTH IPUMEPHI (HAXOAUTh HHPOPMAIIUIO O MPUMEpax) MPAKTHUECKOTO UCIOJIb30BaHUs
GuU3MYECKUX 3HAHWK B TOBCEAHEBHOW KHM3HU JJisi OOeCredeHus Oe30MacHOCTH TpU OOpaIlleHUu C
npubopaMu ¥ TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUSI 3/I0POBbS M COOIOCHUS HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

. OCYIIECTBIISITh MOMCK HH(pOpMAIUMU (PU3NYecKoro cojaepxanus B VHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUHN U IMyTEM CpPaBHEHHSI JOTOJIHUTEIBHBIX UCTOYHUKOB BBIICTATH HH()OPMAIIHIO, KOTOPast
ABIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJIOCTOBEPHOI;

. WCIIOJIb30BaTh TPU BBIOJHEHUH YUCOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
bu3nYecKoro cojepaHus, CIpPaBOYHbIE MaTepHallbl, pecypchbl ceTH VIHTepHEeT, BiIaAeTh NpUEMaMU
KOHCIICKTUPOBAHUS TEKCTA, MpeoOpa3oBanmsi HHGOPMAIMK U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

. co3maBaTh COOCTBEHHbIE NUCHbMEHHBIE M KpaTKW€ YCTHBbIe cooOIeHus, 00001mas
WH(GOPMAIIMI0O U3 HECKOJIBKHX HMCTOYHHKOB (DH3UYECKOTO COJNEp)KaHUs, B TOM YHCIEC MyOIHYHO
MPEJCTaBISITh Pe3yAbTaThl MPOEKTHOM WM HCCIIEIOBATEIbCKON NEATENIbHOCTH, MPU 3TOM T'PAaMOTHO
UCIIONIb30BAaTh HM3yYCHHBIM TIOHATUWHBIA anmapar Kypca (QHU3WKH, COIMPOBOXKIATh BBICTYILICHUE
Mpe3CHTAlNEN;

. IpPH  BBINIOJHEHUH YYEOHBIX TIPOCKTOB M HUCCICIOBAaHWA (DU3MYECKHX TIPOIECCOB
pacrpenensaTh O05S3aHHOCTH B TpPyNIEe B COOTBETCTBHHM C IIOCTABICHHBIMM 3aJayaMu, CJIEAUTh 3a
BBHITIOJTHCHUEM IUIaHA JICUCTBUH W KOPPEKTHPOBATh €ro, aJeKBATHO OIICHWBATh COOCTBEHHBIN BKJIAQJ B
NESTENIbHOCTh TPYIIBL, BBICTpAaUBaTh KOMMYHHUKATMBHOE B3aUMOJEHMCTBHE, WPOSBISAsS T'OTOBHOCTh
paspemaTh KOH(IJIUKTHI.

OcHoBHBIE BHU/IbI ACATCJIBHOCTH YYAIIIUXCH HA YPOKE

Ha ypokax ¢u3uku ydaiggecs MOTYT 3aHUMATbCs Pa3lIMYHBIMH BHJAMH JIESTEIBHOCTH, KOTOPBIE
CIIOCOOCTBYIOT YCBOEHHUIO MaTepuana ¥ pa3BUTHIO HAyyHOro MbIIUIEHUs. BOT OCHOBHbBIE BH/IBI
JESATEIIBHOCTH

1. Caymanue u BocnpusitTie HHPoOpManuu. Yyaimuecs CIyHIalOT OOBSICHEHMS Y4MTE,
BOCIIPUHUMAIOT HOBBIE TEMBI U KOHIIETIIINH, 3aJal0T BOIIPOCHI.

2. Pabdora ¢ yueOHMKaMHM M APYrMMHM HCTOYHHMKaMH. UTeHue yyeOHOro Marepuasna, U3ydyeHUe
CIPAaBOYHBIX U3/IaHUM U HAYYHBIX CTaTeH JuId yriyOjaeHus 3HaHUil 110 TeMe.

3. lIpakTnueckue 3anaTus. [IposeneHune madoparopHbIX padOT U IKCIEPUMEHTOB, II€ YJaluecs
MOTYT Ha IPAKTHUKE MIPOBEPUTH (PU3NUECKUE 3aKOHBI U TEOPHUU.

4. IlpoGsaemHoe pemenue. PemieHne 3amad M pacyeTroB, KOTOpbIE IOMOTalOT MPUMEHSTH
TEOPETUYECKHE 3HAHMS K IPAKTUYECKUM CUTYaIUIM.

5. I'pynnoBbie npoekThl M 00cyskaeHusi. Pabota B ManbIX rpymmax, o0CykAeHHe BOIIPOCOB, 0OMEH
MHEHUSAMU 0 (PU3UUECKUM SIBICHUSAM U HKCIIEPUMEHTaM.

6. IMoaroroBka M mnpoBeaeHue mnpe3eHTauuii. [loarotoBka M mnpeacTaBieHUE MPOEKTOB WIU
JIOKJIQJIOB IO BBIOPAaHHBIM TEMaM, YTO pa3BUBAET HAaBBIKM ITYOJUYHOTO BBICTYIUIGHHUS U paboOTHl €
uH(popMaruei.

7. Ucnoib30BaHue TeXHOJIOTHIA. [[pMeHEHNEe KOMITBIOTEPHBIX CUMYJISITOPOB, BUIAEOMATEPHUATIOB U
JIPYTUX HUGPOBBIX PECYPCOB AJIS MILTIOCTPAIMK (PU3UUECKHX SBICHHM.

8. IIpoBenenne ucciaenopannii. CaMOCTOSTENBHOE WIN TPYIIIOBOE HCCIIEIOBAaHUE ONPEAETEHHBIX
(bu3nYeCKUX SIBICHUH, UTO pa3BUBAET KPUTHUECKOE MBILIUIEHNE U UCCIIE0BATEIbCKIE HABBIKH.

9. Peiexcust 1 caMoOOleHKA. YUCHUKH aHAIU3UPYIOT CBOM Mpoliecc 00yUeHHs, BBIABISIOT clladble
Y CHJIbHbIE CTOPOHBI, CTABST LIETIH JJIS ajJbHEHILero pa3BuTHSI.

OTH BHUJIBI ACATEIHHOCTH TIOMOTAIOT YYalIMMCsl aKTUBHO y4acTBOBaTh B yU€OHOM Ipoliecce, jaeiast
ero 0oJiee MHTEPECHBIM U d(PPEKTUBHBIM.



Opranu3zauus NPOEKTHON U UCCJIeI0BATEIbCKOM 1eATeJIbHOCTH YYAIUXCH

[IpoekTHas uccienoBaTenbckas IESATENbHOCTh YYallUXcs MpOIKcaHa B CTaHAApTe OOpa3OBaHUA.
IIporpamMbl BCEX HIKOJBHBIX IMPEIMETOB OPUEHTUPOBAHBI HA JAHHBIA BUJ JAeATEIbHOCTH. lIpoexTHas
NEeSTeNIbHOCTh YYaIllMXCs CTaHOBUTCS Bce Oojiee akTyadbHOM B COBpeMEHHOM mnenaroruke. M sto He
CIIy4aifHO, BElb MMEHHO B TIPOIECCE IMPABWIBHON CaMOCTOSITENLHOW pabOThl HAJ CO3JIaHUEM TPOCKTA
Jydlie Bcero GopMuUpyeTcsi KyJabTypa YMCTBEHHOTO TPy/Aa YUYEHUKOB. A MOBCEMECTHAs] KOMITbIOTEPU3aLUs
MO3BOJICT KAXKIOMY YUHTEI0 00Jiee TBOPUECKH MOJIXOUTh K pa3padOTKe CBOMX YPOKOB, a TAKXKE ClIEIaTh
o0pa3oBaTeNbHbIi mpoliecc 601ee MHTEPECHBIM, Pa3HOOOPAa3HBIM U COBPEMEHHBIM.

NHCTpyMEHTOM JNOCTHXKEHUS IUIAHUPYEMBIX JIMYHOCTHBIX, METANPEIMETHBIX W MPEAMETHBIX
pe3yJbTaTOB  SBIAIOTCS YHHUBEpCajibHble yueOHbIe nAeWcTBUA. OD(O(PEKTUBHBIM METOJOM CHUCTEMHO-
JIEATEIIbHOCTHOTO MOJAX0/1a SBJISETCS MPOECKTHAS IS TEIbHOCTb.

[IpoekTHas AESATENBHOCTb SIBISETCS YacTbIO CaMOCTOSATENbHOW paboThl yuamiuxcsa. KauecTBeHHO
BBITIOJIHEHHBIM IPOEKT — 3TO IMOATANHOE IUIAHUPOBAHUE CBOMX JIEMCTBUI, OTCIIC)KMBAHHUE PE3YJIbTATOB
cBoeil paboThl. IIpoekT — BpemMeHHas LieJieHampaBlIeHHAs [EATENIbHOCTh Ha IMOJIyY€HHE YHUKAIbHOTO
pe3yJibTaTa.

Llenp NpOEKTHO-UCCIIENOBATENBCKOW JEITENIBHOCTH ydamuxca B pamkax HoBeix PI'OC:
dbopMHpOBaHHE YHUBEPCATBHBIX Y4YEOHBIX JelcTBUN. MCmonap30BaHME MPOEKTHO-UCCIEI0BATEIHCKOM
NESTEIbHOCTH Ha YPOKaxX W BO BHEYPOUYHOM JIEATENBHOCTH SBISETCS CPEACTBOM (HOPMHUPOBAHUS
YHHUBEPCAJIbHBIX YUEOHBIX ACUCTBUI, KOTOPHIE B CBOIO OUYEPEIb:

. o0ecrieunBarOT ydalleMycsi BO3MOXHOCTb CaMOCTOSITEIbHO OCYIIECTBIATH JAESTEIbHOCTD
y4EHUH,

. CTaBUTh y4eOHbIC IIeJIM, UCKaThb M HCIIOJIb30BaTh HEOOXOIMMBIE CPEIACTBA M CIIOCOOBI HUX
JOCTHKECHMUS,

. YMETh KOHTPOJIHMPOBATH M OIICHUBATh YYEOHYIO JACATEIBHOCTD U €€ PE3YJIbTaThI;

. CO3JAK0T YCIIOBHS Pa3BUTHUS JTUYHOCTU U €€ CaMOpealIn3allui Ha OCHOBE «YMEHUS YUUTHCA» U

COTPYJIHUYAThH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHue yuuThes

. o0ecrieynBaeT JUYHOCTH TOTOBHOCTh K HENPEPHIBHOMY OOpa30BaHUIO, BBICOKYIO
COLIMAJIbHYIO U MpOo(eccroHaIbHYI0 MOOMIIBHOCTH;

. o0ecneynBaroT YCIEIIHOE YCBOCHUE 3HAaHUM, yMEHHUI U HaBbIKOB,;

. dbopMHupOBaHKE KaPTHHBI MUPA, KOMIIETEHTHOCTEH B JIFOOOM MPEIMETHON 001aCTH MMO3HAHUSI.

K Ba)XHBIM MOJIOKUTENBHBIM (paKTOpPaM MPOEKTHOM J1eATEIbHOCTH OTHOCSTCS:

. MOBBIIICHUE MOTUBALIUY YYallluXCs IIPU PEILICHUU 3a7ad4;

. pa3BUTHE TBOPUYECKUX CIOCOOHOCTEI;

. CMELICHUE AaKILEHTa OT MHCTPYMEHTAJbHOTO MOJAXOJa B pEUHIeHHWH 3a7ad K
TEXHOJIOTHYECKOMY;

. (dbopMHpOBaHUE UyBCTBA OTBETCTBEHHOCTH;

. CO3/JJaHUE YCIIOBUH JUIsl OTHOLIEHUN COTPYIHUYECTBA MEXKIY YUUTEIIEM U YYalllUMCSL.

OcHOBHOW NpUHIMII pabOTBl B  YCIOBHMSX TPOEKTHOW JEATENBHOCTH —  OIepexarolee

CaMOCTOSITENIbHOE O3HAKOMJIEHHE HIKOJbHUKOB C Y4eOHBIM MaTe€pHalloOM U KOJUIEKTUBHOE OOCYXXJIEHHE Ha
ypOKax MOMy4YEeHHBIX PE3yIbTaTOB, KOTOPhIE O(POPMIISIFOTCS B BHJI€ ONPEIEICHUI 1 TeopeM. B aToM cimyuae
YPOK TIOJIHOCTBIO YTpayMBaeT CBOW TPAJAUIIMOHHBIE OCHOBAHHUS M CTAHOBUTCS HOBOM (hopmoil oOmieHus
YUUTENSA U y4alIuXCs B IUIAHE MPOU3BOJICTBA HOBOT'O JJISl YYEHUKOB 3HAHUS.

Turnsl SaﬂaHI/Iﬁ, npeajaracMbiX yHCHHUKAM B XOIC MPOCKTaA:

. IIPAKTUYECKHUE 3aJaHUs (M3MEPEHUs, YEPUYEHMsS] C IMOMOUIbI0 YEPTEHKHBIX HHCTPYMEHTOB,
paspe3anusi, crubaHusi, pUCOBaHUS U Ap.)

o IPaKTUYECKHE 3a7auil — 33/1a4M IPUKIIAJHOTO XapaKkTepa;

o poOJIEMHbIE BOIIPOCHI, OPUEHTHPOBAHHBIE HA (POPMUPOBAHUE YMEHUN BBIIBUTATh THIIOTE3bI,

00BSACHATH (haKThl, 000CHOBBIBATH BHIBO/IBI,



° TEOPETHYECKUE 3a/JaHMsl Ha TIOUCK W KOHCIEKTUpPOBaHWE WH(POpMAIUM, €€ aHaju3,
000011IeHNE U T.II.;

° 3a/ladyl — COBOKYIMHOCTh 3aJaHUil HAa HCIIOJIB30BAHHE OOMIMX I HUX TEOPETUUYCCKUX
CBEJICHU.

OCHOBHBIE 3Tallbl OPraHU3aLMK IPOEKTHON JEATEILHOCTH YYaIUXCS.

1. IMoaroroBka K BBIOJHEHHUIO MpoeKkTa ((pOpMHpOBaHUE TPYII, BbIaYa 3agaHuil. Bwioop
TEMbl U LieJIel MIPOEKTa; OIpeJesIeHNe KOJMYECTBA YYACTHUKOB IPOEKTA). Yualuecs o0CyXIalT TeMY C
yYUTENEM, IOJNy4aloT NP HEOOXOIUMOCTH JIOTIOJIHUTENbHYI0 HH(GOpPMAINIO, YCTAaHABIMBAIOT IIEIN:
YUUTENIb 3HAKOMHUT YYALIUXCSA C CYThIO NPOEKTHOW NEATEIbHOCTH, MOTMBHUPYET y4allluXcs, [TOMOTaeT B
IIOCTaHOBKE LIEJICH.

2. IlnanupoBanue paboThl (pacmpeaclieHHe OOsS3aHHOCTEH, OINpeJeICHHEe BPEMEHHU
UHIWBUAYaNIbHOW paboTel). OnpeneneHne MCTOYHUKOB MH(GOpPMAIMU; TUIAHUPOBAHHE CIOCOO0OB cOopa u
aHanu3a UH(OpMAaIMK; INIAHUPOBAHNE UTOTOBOTO MPOAYKTa ((OPMBI NIPEJICTABICHUS PE3YibTaTa): BhITYCK
ra3eTbl, YCTHBIH OTYET C JIEMOHCTpAllMel MaTepHalioB M JAPYrHX; YCTAHOBJICHHE KPHUTEPHEB OLECHKH
pe3ysbTaToB; paclpeseieHne 00sS3aHHOCTeH cpelu 4YJICHOB KOMAaHIbl: ydalluecs BbIpaOaThIBAIOT ILIaH
JICMCTBUH; YUUTENb MPEUIaraeT U1, BEICKa3bIBACT MPEATIONIOKEHHS, OTIPENIENIIET CPOKH PabOTHI.

3. HccaenoBanue: ydamuecs OCYIIECTBISIFOT IOUCK, OTOOp M aHAINW3 HY)XHOH MH(pOpManuy;
IKCIEPUMEHTUPYIOT, HAXOAAT IYTH pPEIICHHs BO3HUKAIOUIMX TMPOOJIEM, OTKPHIBAIOT HOBBIC s cels
3HaHUS, YUUTENIb KOPPEKTUPYET X0/ BHIIIOJHEHUS PaOOTHI.

4. O0o0menue  pe3yinbTaToB.  ydyampecs  0O0OOMAIOT — TOJYyYeHHYHO  HH(OpMammio,
(GOpMyIHPYIOT BEIBOJBI  OPOPMIIIOT MaTepHall [Uisl TPYIIIOBOM ITPEe3eHTALNH.

5. IIpe3enTanusi (OTYET KAXKIOW TPYNIBl WIM YYEHUKA OCYIIECTBISIETCS IO OKOHYAHUHU
MIPOEKTA).

6. OuneHka pe3ylbTaToOB NMPOEKTHOW JAEATEIILHOCTH W IOJBEJCHHE HMTOTOB. KAXIBIH yYCHHK

OLICHUBACT XOA U PE3yJIbTaT CcOOCTBEHHOH ACATCIIbBHOCTH B I'PYIIIC, KaXKIasd pa60qa;1 I'pyniia OEHUBACT
JACIATECIIBHOCTh CBOMX YYACTHUKOB, YUYMTECJIb OLICHUBACT ACATCIIBHOCTH KAXKJIOTO YUYCHHKA, IIOABOJAUT UTOIA
HpOBeﬂeHHOﬁ yqaluuMucsa pa6OTI>I, OTMCHACT YCIICXH KaXXJA0T0.

BbinycKHHUK Hay4YuTCs:

. TUTAHUPOBATh U BBITIONHATH Y4eOHOE UCCIIEIOBAaHHE U YU€OHBINA MPOEKT, UCIIONb3Ysl MOJIEIH,
METO/Ibl U IPUEMBI, aJICKBaTHbIC UCCIIEAYyEeMOM ITpoleme;

. BBIOMPATH U UCTIOJIB30BATh METOIbI, PEIIEBAHTHBIE paccMaTpuBaeMou mpodeme;

° pacrio3HaBaTb WM CTABUTH BOIIPOCHI, OTBETHI Ha KOTOPBLIC MOTYT OBITH MOJIY4YCHBI NYTEM

HAay4YHOI'0O UCCIICAOBAaHUs, OT6I/IpaTI> aICKBATHBIC MECTOAbI UCCICA0BaHUA, (i)OpMy.]'II/IpOBaTI) BBITCKAIOIIINEC U3
WCCIICJIOBAHUSI BHIBOJIBI;

o UCIIONIb30BaTh TaKME MaTeMaTUYECKUE METOIbl U MPUEMBbI, KaK aOCTpaKIUs U Ueanu3alus,
JI0Ka3aTelbCTBO, JOKa3aTeNbCTBO OT NPOTHBHOTO, JOKa3aTeNbCTBO IO AHAJIOTHH, OIPOBEP)KEHHE,
KOHTPIIPUMED, HHAYKTUBHBIE U JIETYKTUBHBIE PACCYXKICHHUS, TOCTPOCHHUE U UCTIOJHEHHUE aIrOPUTMa;

o UCIIONIb30BAaTh TAaKUE eCTECTBEHHOHAyYHble METOJAbI W TMpPHUEMBI, Kak HaOIoaeHMe,
IIOCTAaHOBKA HpO6J’IeMI)I, BBIIBUKCHUC «xopomeﬁ THUITIOTE3BI», SKCIICPUMCHT, MOJCIINPOBAHUC,
TEOpeTUIecKoe 000CHOBAaHUE, YCTAHOBIIEHUE TPAHUI] IPUMEHUMOCTH MOJIEIIH/TEOPHH;

o UCIIONIb30BAaTh HEKOTOpPhIE METOIbI TMOTYyYEHUS 3HAHWM, XapaKTepHbIE UIsI COLMATBHBIX U
UCTOPUYECKMX HAyK: IIOCTAHOBKAa IMPOOJIEMBI, OIPOCHI, OIHUCaHWe, OOBICHEHWE, WCIOJIb30BAHHE
CTAaTHUCTUYECKUX JIAHHBIX, HHTEPIpeTaIus (GaKkToB;

o SICHO, JIOTHYHO M TOYHO M3JaraTh CBOIO TOYKY 3PEHHsI, HCIIOIh30BaTh S3BHIKOBBIE CPECTBA,
aJZIeKBaTHBIC 00CYX)IaeMoil mpooieme;

L OTJINYaThb q)aKTI)I oT CY)KHGHHﬁ, MHEHUHI " OLICHOK, KPUTUICCKU OTHOCHUTHCA K CYXKICHHUAM,
MHEHUSM, OIlEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHUS,

o BUJACTh U KOMMCHTUPOBATH CBA3b HAYYHOI'O 3HAHUA U HCHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CYKJICHUM IIpU NIOJIyYEHHUH, PACIIPOCTPAHEHUH U IPUMEHEHUH Hay4HOI'O 3HAHUS.



Bbll’lyCKHuK noayuum 603MOMHCHOCHIb HAYUUMDbCA:

J CamMOCmMoAMeNnbHO 3A0YMbléamb, NIAHUPOBAMb U  GbINOJIHAMb Y4ueOHOe UCCIe008aHUe,
VUeOHblll U COYUANbHBIU NPOEKM,
J UCNONIBb306aMb 002A0KY, 03ApeHUe, UHMYUYUIO,

L4 ucnojibzoeambvb HeKonmopbvle Memoobl noJjly4erus 3HGHM1/7, xapakmepHbvlie onst COYUAJIbHbIX U

ucmopudeckux Hayk. aukemupoeaHue, ManﬂHPOGGHue, NOUCK UCMOPUHECKUX 06pa3u06;

L4 ucnojb3zoeams HeKomopbvle npuembvl xydoofcecmeeﬂﬂoeo NO3HAHUA Mupa. yYeaiocmHoe

omoobpadcenue Mupa, 00pPA3ZHOCMb, XYOOHCECMBEHHbI BbLMbICEN, Op2aHU4ecKoe eOUuHCmeo obwezo,
0COOEHH020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATbHOCTb,

L4 yeinenanpasieHHo u OCO3HAHHO paszeueamsb c60U KOMMYHUKAMUBHbLE Cl’lOC06HOCI’I’lu,

oceaueambsp Hosble s3blKoeble cpedcmea;

L4 0CO3HAe6AmMb C60H0 OMeEeniCNeEeHHOCMb 34 000m06€pHOCWZb NOJIY4YE€HHbIX 3HCZHM12, 3a Kadvecmeo

6blNOJIHEHHO20 npoexkma.



TEMATHYECKOE IINTAHUPOBAHHUE

HeneBoii npuoputer Ha ypoBHe OOO: co3gaHue OJaronpUSATHBIX YCIOBUW JJIS Pa3BUTH
COIIMAIbHO 3HAYMMBIX OTHOIICHUH IIKOJIBHUKOB U, MPEXKJIE BCEro, IEHHOCTHBIX OTHOIICHUN:

1. K CEMbE KaK INIABHOM OIOPE B KU3HU YEJIOBEKA U UICTOYHUKY €TI0 CUACThS;

2. K TPYZly KaK OCHOBHOMY CIIOCOOY JOCTHKEHHS )KU3HEHHOTO OJIaroroIyduns 4eI0BeKa, 3aJI0Ty
€ro yCIELIHOIro Npo(ecCHOHaIbHOIO CaMOONPEACICHHS U OLIYIIEHUS! YBEPEHHOCTH B 3aBTPAIIIHEM JIHE;

3. K CBOEMY OTEUYECTBY, CBOCH Maioil u Ooibioil PoguHe Kak MecTy, B KOTOPOM YelOBEK
BBIPOC M IIO3HAJ IEPBBIE PAJOCTH M HEYAAa4yd, KOTOPas 3aBEIllaHa €My IPEAKaMH U KOTOPYH) HYXKHO
obeperarsb;

4. K IpPUPOAE KaK HCTOYHUKY JKH3HM Ha 3eMie, OCHOBE CaMOro €€ CYLIECTBOBAHHA,
HYKJIAIOIENCs B 3alUTE U IOCTOSSHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKa,;

5. K MUY Kak INIJaBHOMY NPHHLUIY YEJIOBEYECKOIO OOIIEKHUTHS, YCIOBUIO KPENKON APYXKOBbI,

HaJIQAXKMBAHUIO OTHOIIEHUH ¢ KoJuleraMu 1o pabore B OyIaymieM M CO3JAaHUIO OJIArONPHUSTHOTO
MHKPOKJIIMAaTa B CBOEH COOCTBEHHOH CEMbE;

6. K 3HAaHHMSIM KaK MHTEJUIEKTYaJbHOMY Pecypcy, oOecrneunBaronieMy Oyayliee 4eloBeKa, Kak
pe3yibTaTy KpOIOTIUBOrO, HO YBJIEKATEIbHOI0 Y4eOHOI0 TPy /1a;
1. K KyJIbType Kak JIyXOBHOMY OOraTcTBy OOIIECTBA M BaXXHOMY YCJIOBHUIO OILYILEHUS

YCJIOBECKOM IIOJHOTHI HpO)KHBaeMOﬁ JKU3HH, KOTOpPOC MHAaKT €My YTCHUC, MY3bIKd, HCKYCCTBO, TEaTp,
TBOPYCCKOC CAMOBLIPAKCHUEC,

8. K 310POBbBIO KaK 3aJIOTY JIOJITOM M aKTUBHOM KM3HU YCJIOBCKA, €TI0 XOpOoEeTO HACTPOCHUS U
ONTUMUCTUYHOI'O B3IJIda HA MUP,
9. K OKpYyXaromuM JIIOJAM KakK 663}’CHOBHOI>1 1 a0COIIOTHOU HCHHOCTH, KaK PaBHOIIPABHbBIM

COUAJIbHBIM napTHepam, C KOTOPbIMU HCO6XOIII/IMO BBICTpanBaTh I[O6pO)KCJIaTeJH)HI)Ie u
B3aWMOIIO/IJICPKUBAIOIINE OTHOIICHUS, NAIONIME YEIOBEKY pPaJoCTh OOLICHHS W TO3BOJISIONIME H30eraTh
YyBCTBA OJIMHOYECTBA;

10.  k camum cebe Kak X035€BaM CBOEH CyIbObI, CAMOOTPEACISIONIUMCS U CaMOPEaTU3YIOIIUMCS
JUYHOCTSIM, OTBEUAIOIIMM 32 CBOE€ COOCTBEHHOE OyayIee.

dDopmupyembie DJIeKTPOHHbIE
HaumenoBanue
KoanuectBo COLMAJILHO 3HAYMMBIE, (uudposbie)
pa3aesioB U TeM
4acoB LHEHHOCTHbIE OTHOIIEHUSI o0pa3oBaTe/ibHbIE
NPorpamMmbl
(Ne) pecypchl
Temnosbie sBneHnA 28 1,2,3,4,9, 10 https://m.edsoo.ru/7f4181ce
DNEeKTPUUYECKHUE U
MATrHUTHBIE IBJICHUS 37 2,7,9,10 https://m.edsoo.ru/7f4181ce
PesepsHoe Bpems 1 1,23,4,9, 10,6 https://m.edsoo.ru/7f4181ce
OBUIEE KOJIMYECTBO
YACOB IIO 66
[TPOTPAMME



https://m.edsoo.ru/7f4181ce

HOYPOYHOE IINTAHUPOBAHMUE (KTII)

Ne
w/n Hara Tema ypoka JdomamHee 3a1aHue
1 04.09 OCHOBHBIE TIOJIOKEHHST MOJICKYJIIPHO-KHHETUYECKON TEOPUH § 1
' ' Y VX OTIBITHBIC TTOJITBEPKICHUS
Macca u pa3mep aTOMOB U MOJIeKy:1. Jluarnocruyeckasi
2. 05.09 P p yr A [TosTopuTs § 1
KOHTPOJIbHAsi padoTa
3 11.09 Mopaenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOr0 COCTOSTHUN §2
BEIIIECTBA
OOBsicHeHHE CBOMCTB TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO
o . 3aganue 1 B KoHIIE §
4, 12.09 | cocTosnmii BemecTBa Ha OCHOBE HOJIOKEHUN MOJIEKYIISPHO- 9
KHHETHYECKOU TEOPHH
5. 18.09 Kpucrammmdeckue u amopdHbIe TeIa [ToBTOpUTH § 2
6 19.09 CmauuBaHue U KanwuIsipHOCTh. [loBEpXHOCTHOE HATS)KEHUE § 3. Yopaxuenue 1.
' ' 3ananue 2
7. 25.09 | TemnoBoe pacuIMpeHue 1 ckaThue § 4. 3apanue 3
Temneparypa. CBs3b TeMIIEpaTyphl CO CKOPOCTHIO TEIIJIOBOTO
8.  26.09 patyp patyp p § 4. Ypaxuerue 2
JIBH)KCHHUSI YaCTHIT
9 02.10 Buytpennss sueprusi. CnocoObl U3MEHEHUsI BHYTPEHHEH § 5, 6. Yupaxxuenue
' ' SHEPTUH 3,4
Buasl Teronepenaun §7,8,9.
10. 03.10 Vpaxkuenue 5, 6, 7.
3amanue 4, 6
Vpoxk-koHpepennus «IIpakTrnueckoe UCmoiIb30BaHNE 3amanue 5 B KOHIIE §
TEIUJIOBBIX CBOMCTB BEIIECTB U MaTepUAIIOB B LEIIX 7. 910
11. 09.10  smeprocGepexeHus» JIFOOOTIBITHO. . .
«["opoackue ocTpoBa
TeruIa» B KoHIle § 9
12 10.10 KonuuectBo TeminoThl. Y aeiabHas TEMI0EMKOCTh § 10, 11.
' ' VYupaxkuenue 8
Jladoparopnasi padora Ne 1 «lVccinenoBanue siBieHuUs
13.  16.10 parop P FloBal . Ctp. 230 yyeOHuMKa
Ter1oo0MeHa IpU CMEIIMBAHUH XOJOTHOM U TOpsiueld BOJBI»
JladopaTopHas padora Ne 2 «On JICHU JILHOM
14. 17.10 Goparop padora Ne 2 «Onpeienenue yaensHo Crp. 231 yueOHuka
TEIUIOEMKOCTH BEIICCTBAY
YpaBHeHue TeroBoro 6ananca. TermmooOMeH 1 TeIoBoe
15. 23.10 P § 12. Bamanue 7
paBHOBECHE
16 24.10 Pacuer konuuecTBa TEMIOTHI, HEOOXOAMMOTO I HATPEBAHUS Yopaxuenue 9 B
' ' TeJa M BBIJIEISIEMOTO UM TTPU OXJIAXKICHUHN KoH1ie § 12
17 06.11 OHeprus TOIMBA. Y IeJbHas TEMJI0Ta CrOPAHUS § 13. Ynpaxuenue
' ' 10. 3amanue 8
[InaBienne u OTBEpAECBAHUE KPUCTAIUIMYECKUX TE. Y AeIbHAs § 15,16, 17.
18.  07.11 | tennora nnaBneHus Vupaxuenue 12, 13,
14
19 13.11 JlaGoparopnas padora Ne 3 «Onpenenenue yaeabHON 3aganue 10 B KoHIIE
' ' TEIJIOTHI IUIABJICHUS JIbIA) § 17
20. 14.11 [TapoobpazoBanue u koHaeHCanws. Vcnapenue § 18, 19.

Ynpaxuenue 15, 16.




3amanme 11, 12

Kunenue. Y nenpHas Temnora mapooOpa3oBaHus 1 § 21, 22.
21. 20.11  xompencanuu. 3aBUCHMMOCTb TEMIIEPATYPHI KUIIEHHS OT Vupaxuenue 18, 19.
aTMOC(EpHOTO JIaBJICHHS 3amanue 14
29 2111 Bnaxxnocts Bo3nyxa. JlabopaTopuasi pabora Ne 4 § 20. Ctp. 232
' «OmnpeneneHrne OTHOCUTENIbHOM BIAKHOCTU BO3AyXa» yueOHUKa
Pemienue 3aiayd Ha onpeeseHrue BIaKHOCTH BO3/1yXa VYnpaxunenue 17,
23. 2711 3ajanue 13 B KOHIlE
§ 20
o4 28.11 [Tpunuumne! paboTel TerIoBbIX ABurareneil. [laposas TypOuHa. § 23, 24, 25.
' JlBUraresb BHyTPEHHETO CrOpPaHHUs Yupaxuenue 20
o5 04.12 KIIJI TermoBoro asuraresisi. TerioBbie ABUTATEIM 1 3alIUTa § 26. YpaxHeHue
' OKpYXKaroIien cpeibl 21
2% 05.12 3aKOH COXpaHEeHHsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX § 14. Yopaxnenue
' npoieccax 11
27 11.12 [MoxroroBka Kk KOHTPOJILHOU paboTe 1o Teme «TernoBbie Wroru rnassl (cTp.
' sBIeHUs. VI3MeHeHne arperaTHbIX COCTOSIHUN BEIIeCTBa 98 yueOHuUKa)
Kourpoasnas padora Ne 1 no teme «TermnoBbie siBICHUS. IIpoekTsl u
28. 12.12 | Vsmenenue arperaTHbIX COCTOSHUI BEIECTBAY ucclienoBanus (CTp.
99 y4yeOHHKA)
DnekTpuzanus Tei. [[Ba posa 31eKTpUYECKUX 3apsiI0B § 27. YpaxHeHue
29. 18.12
22
Ypok-uccienoBanue «NEKTPU3aUs Tell UHAYKLIHUEH U pU 3710 M0OOMBITHO. . .
conpukocHoBeHun». IPOEKT «Jlerenna 06
30. 1912 OTKPBITHH
AJIEKTPU3ALINI B
KoHIIE § 27
31 2512 BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona § 29. Ynpaxuenue
' ' 23
3. 26.12 Onekrpuueckoe nojie. HampspkeHHOCTD DIEKTPHHIECKOTO MOJIA. § 29. 3ananue 16
[IpuHIUIT CyNepIIO3UIINH SIEKTPUUECKHUX MTOJIEH
33 09.01 Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIN 3apsijl. § 30, 31.
' CrpoeHune aToma Ynpaxxnenue 24
34 15.01 [IpoBOTHUKY M IUBJIEKTPUKH. 3aKOH COXPAaHEHUS § 28, 32. 3ananue
' AIEKTPUYECKOTO 3apsia 15. Yopaxnenue 25
35 16.01 Pemenne 3a1a4 Ha TpUMEHEHNE CBOMCTB AIEKTPUIECKUX § 33. YmpaxHenue
' 3apsa0B 26. 3amanue 16
36 22 01 DNEKTPUYECKUH TOK, YCIIOBHUS €r0 CYLIECTBOBAHMUS. § 34. Ynpaxuenue
' M cTOYHMKH 37EKTPUYECKOTO TOKA 27
37.  23.01  lelicTBHS IEKTPUUYECKOTO TOKA § 37. 3ananme 18
38 29.01 VYpok-uccnenopanue «JleiicTBUE ANEKTPUUECKOTO MOJIS Ha 3ananue 19 B KOHILIE
' poBOAHUKY U 1u3aeKTpukm». IPOEKT § 37
DIIEKTPUUYECKUH TOK B METaJulaX, )KUAKOCTSAX U ra3ax § 36. YnpaxHeHnue
39. 30.01
29
DJIeKTpUYECKas LIEeMb U €€ COCTABHbIE YaCTH § 35. Yopaxuenue
40. 05.02
28
a1 06.02 Cuna toka. JlaGoparopnas padora Ne 5 «3mepenue u § 38. Ynpaxuenue
' peryJIupoBaHUE CHIIBI TOKaY 30
42. 12.02  Dnexrpuueckoe HanpspkeHue. BonsTmeTp. JlabopaTopHasn § 39. Ynpaxuenue




padora Ne 6 «M3MepeHue 1 peryIMpoBaHUE HAMIPSHKEHUS

31

ConpoTuBiieHUE NPOBOJHUKA. Y AETBHOE COTPOTUBIICHUE

§ 41. YopaxHenue

43. | 1302 BEIIECTBA 33. 3ananue 20
JlabopaTopnasi paGora Ne 7 «3aBUCUMOCTb JIEKTPUUIECKOTO § 42. VipasHenue
44, 19.02  comporuBIEHHs MPOBOAHKMKA OT €TO JIMHBL, ILIOIIAIN 34. 3ananme 21
MONIEPEUHOI0 CEYCHUSI U MaTepHaIay
45 20.02 3aBUCUMOCTD CHUJIBI TOKA OT HanpspbkeHus. 3akoH Oma 1iist § 40. YopaxHenue
' ydacTKa Lenu 32
JlaGopaTopnas padora Ne 8 «lccnenoBanue 3aBUCUIMOCTH § 43. Vipaxuenue
46.  26.02  cuibl TOKa, HAYLIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS 35
pe3ucTopa 1 HANPSHKEHUS Ha PE3UCTOPE
47, 2702 [TocnenoBarensHOE U MapaICIbHOE COSAMHEHUS § 44, 45
MIPOBOJHHUKOB
JIaﬁopaTopUHaﬂ padora Ne 9 «IIpoBepka npaBuia cloKeHuUs Vipauenne 36 B
48. 05.03 | manpsKeHuii IPU MOCIENOBATENBHOM COEMHEHUH IBYX konie § 44
PE3UCTOPOBY
49 06.03 Jladoparopnasi padora Ne 10 «IIpoBepka npaBuiia Jisi CHIIBI VYnpaxunenue 37 B
' TOKa IIPU NapaJuIeIbHOM COCIMHEHUH PE3UCTOPOBY KoHIIe § 45
50 12.03 Pemenue 3aay Ha npuMeHeHue 3akona OMa ams pa3nuyHoro | 3agaHue 22 B KOHIIE
' COEMHEHMS ITIPOBOJHUKOB § 45
51 13.03 PaboTa 1 MOIIHOCTH AMEKTPUIECKOTO TOKa. 3akoH J[xoyris- § 46, 47.
' Jlenua Ynpaxnenue 39
52 19.03 DNeKTpUYeCcKUe e U MOTPEOUTENN dEKTPUIECKON § 48, 49. 3ananue
' sHepruu B ObITy. KopoTKO€ 3aMbIkaHue 23. Yopaxnenue 41
53 20.03 “1adopartopHas pabora Ne 11 «Onpenenenne padoTsl 1 Vnpaxuenue 38 B
' MOIIHOCTH 3JIEKTPUYECKOI'O TOKA» KOHIIE § 46
[ToaroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe «IIEKTPUUECKUE
54.  02.04  sapsjpl. 3apsyKEHHBIE TEIA U X B3aUMOJIEHCTBHS. Hroru riassi (CTp.
. . 181 yueOHuKa)
[TOCTOSIHHBIN 2TEKTPUUECKUNA TOK)
KonTposbHnas padora Ne 2 o teme «9neKTpruuecKkue [IpoekTs! 1
55. 03.04  zapsupl. 3apsKeHHBIE TENIA U UX B3aUMOJIEHCTBHS. uccienoBanus (CTp.
IToCTOSHHBIN ANEKTPUUECKUN TOK» 182 yuebOHuUKa)
[TocTostHHBIE MATHUTHI, X B3aUMOJCHCTBHE § 50. YmpaxHenue
56. 09.04
42
57 10.04 Vpok-uccnenopanue «zydeHue nosen mocTOSTHHBIX 3ananue 24 B KOHIIE
' marauTosy». [IPOEKT § 50
MarnauTtHoe noie. MarHuTHOE moJie 3eMJIM U €ro 3HaUYCHHE § 51, 54. 3aganue
58. 16.04 s xu3HU Ha 3emite 25, 26. VipaxxHeHue
45
59 17.04 OnbIT OpcTeaa. MarHuTHOE MOJIE ANEKTPUUECKOTO TOKA § 52, 53.
' MarsnuTtHoO€ 1oJj1e KaTyIIKUA ¢ TOKOM Ynpaxuenue 43
[IpuMeHeHue 31eKTpOMarHuToB B TeXHUKe. JIabopaTopHas
N § 55. Yopaxuenue
60. 23.04 paGora Ne 12 «M3yuenue neiCTBUS MaTHUTHOTO TI0JIS HA 46
MIPOBOJIHUK C TOKOM»
DIIEeKTPOABUTATENH MOCTOSTHHOTO TOKA. cnonb3oBanue
61 24.04 AJIEKTPOJIBUraTes e B TEXHUUECKUX YCTPOMUCTBAX U Ha Yopaxuenue 44 B
' tpancnopre. Jlaboparopuasi padora Ne 13 KoHIIe § 53
«KoHcTpynpoBaHue U N3yueHue padOThl SJEKTPOIBUTATEIISN
62 30.04 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHOW MHIYKIUU. § 54— 60

[TpaBuiio Jlenua




Onektporereparop. CrocoObl MOTyYEHUS IICKTPHICCKOMN

63. 07.05  sueprum. DuekTpoCcTaHIMK HA BO30OHOBISEMBIX HCTOUHHKAX § 61
SHEPruu
[TonroroBka Kk KOHTPOJILHOU padoTe 1o Teme «AnekTpuueckue = Hrtoru riassl (CTp.
64. 08.05
Y MATHUTHBIE SIBJICHUS» 228 y4ueOHHKA)
KonTpoubnas padora Ne 3 o teme «OneKTpUUecKHe U [IpoexTel 1
65. 14.05 | marauTHBIC ABICHUSA» ucclienoBanus (CTp.
228 yuebHUKa)
66. 15.05 PesepHbIii ypok. Pabota ¢ Tekctamu 1o teme «TermoBbie Koncnekr
SIBTICHUSD)
67 21.05 | Pesepsuslii ypok. Pabota ¢ Tekctamu no Teme «IlocTossHHBII Koncnekr
JIEKTPUUYECKUN TOK»
68. 22.05  PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme «MarHuTHbIe Koncmekr
SIBTICHUSD
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA
®usuka : 8 knacc : 6a3oBblii ypoBeHb: yueOHuk / .M. Ilepwiikun, A.M. WBanoB. — 3-e¢ u3m.,
nepepad. — Mockaa : [Ipocsemenue, 2023. — 255, [1] c. : u.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e VYyeOHUK

e (COOpHHK BOIIPOCOB U 3aj]1a4

e JlMIaKTHYECKUE MaTEpUATbI

e CaMocTosITeIbHBIC U KOHTPOJIbHBIE PaOOTHI
e Pabouas Terpanp

e Metoauueckoe mocodue (Ha caite)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Oo6pa3zoBaTe/ibHbIC IIAT(HOPMBI
1. VYuusepcurerckas miargopma OpenEdu (https://openedu.ru)
2. ®usuka Ha natdopme Khan Academy(https://ru.khanacademy.org/science/physics)

Be6-caifThl ¢ y4eOHBIMU MaTepHAJIAMM
1. ®wusuxka.py (https://www.fizika.ru)
2. Ousuka qs Beex (https://fizika-dlya-vseh.ru)
3. Caiit «®u3uka B mkomue» (https://www.physicsschools.ru)

OHHaﬁH-TpeHa)Kepbl N HHTCPAKTHBHBIC NIPUJIOKCHUS
1. PhET Interactive Simulations (https://phet.colorado.edu)
2. GeoGebra (https://www.geogebra.org)



