MHHHCTEPCTBO MPOCBEIIEHMSI POCCHUCKOM ®EJIEPALIMH
Munncreperso obmero 1 npodeccnonanbHOro ofpasosanus
Pocrosekoit obaacTn
MY "Otjen obpazoanns Aamunucrpanns Macunkosekoro paiiona”
MBOY COII N23

PACCMOTPEHO COIr'’JTIACOBAHO YTBEPXKJIEHO
Pyxosogurenp IIIMO Pykogroj C Jupexr A
Y o ¢4

"Mogcecsn P.JL. Y Tyxuxan O 7/ Byrasu C.A.

[Tporoxon Nel Iporokon Nel [Tpugas Ne 222
or «27» asrycra 2025, or «28» asrycra 2025, or «29» asrycta 20251,

PaGouasi mporpamma 0CHOBHOIro odwero odpasoBanus
A5 caaboBHASIHX 00y AOMHXCH
Bapuant 4.1
«PDu3nKa»
(8 xiace)

Yanreipb
2025



l. IHosicuuTenLHAA 3aIHCKA

Pabouast mporpamma mo ¢usuke (6a30BbIi YypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
0o0pa3oBaHUs COCTaBJICHA Ha OCHOBE TPEOOBAHWMU K pe3yJabTaTaM OCBOCHHUS IPOTPAMMBI
OCHOBHOTO o01miero obpa3zoBanusi  denepasbHOro rocyAapcTBEHHOrO0 00pa30BaTEIIbHOTO
CTaHJapTa OCHOBHOro oOmiero o0Opa3oBaHuUs, YTBEPKICHHOTO TMPUKAa30oM MUHHUCTEPCTBA
npocBemenns Poccuiickoir ®@enepanmu ot 31 05 2021 r  Ne 287 (c AONONHEHUSMU U
W3MEHEHUSIMH ), eiepaIbHON 00pa30BaTeNbLHOM MPOTrPaMMBl OCHOBHOTO OOIIIETO0 00pa30BaHuUs,
YTBEPKJICHHOW mpuKkazoM MunucrepcrBa npocsenieHus Poccuiickoit @enepanun ot 18.05.2023
Ne 370, mpukazom MunucrepctBa npocseuienust Poccuiickoit @enepaunu ot 09.10. 2024 r. No
704 «O BHECEHMHU U3MEHEHUI B HEKOTOpbIE TPUKa3bl MUHHUCTEPCTBA MTpOCBeleHus Poccuiickoi
Qenepanun, Kacawoumecs QenepaibHbBIX 00pa30BaTENbHBIX MPOrPaMM HAYalbHOTO OOIIEro
o0pa3oBaHMs, OCHOBHOI'O OOLIEro 0O0pa30BaHUS U CPEIHEro OOIIero 0Opa3OBaHHUA», a TaKKe
OPUEHTHpOBaHA Ha IIEJIEBbIE TNPHOPHUTETHI, C(HOPMYIHpPOBaHHBIE B (eaepanbHON paboueit
porpaMMe BOCIIUTAHUS.

[Tporpamma 1o Qu3MKe Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE TMOJIOXKEHUI M TpeOOBaHUN K pe3yibTaTaM OCBOCHHsI Ha 0a30BOM ypOBHE OCHOBHOI
o0Opa3oBaTenbHOM Iporpammel, rpeactaBieHHbBIX B DI'OC 000, a Takke ¢ yueTom deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHIICTILIMY TPeToiaBanus yueOHoro npeamera «Dusukay.

Conmepxanue  mporpamMmbl 10 (GU3MKE  HampaBieHO Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYarOIIMXCS M OpraHu3alui0 HU3ydeHHs] (PU3UKU Ha
JeATeTLHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe YYUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npenmera B peanuzauuu TpeboBanuit ®I'OC OO0 K miIaHUPYEeMbIM JTUYHOCTHBIM U
METalpeAMETHBIM  pe3yibTaTaM  OOydYeHHs, a  TaKKE  MEXKIPEIMETHbIE  CBSI3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMUs.

[Tporpamma no ¢u3KKe ycTaHaBIMBAET paclpeesieHue yaeOHOro Marepuaa o rojam
oOyueHus (mo Kiaccam), MpeajaraeT NPUMEPHYI0 MOCIEI0BATENFHOCTh M3YUYCHHS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHA PEAMETHOTO COJIEPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
oOyJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa C LETbIO OKa3aHUS METOJUYECKOW TOMOIIN
YUUTENIO B CO3/IaHUU paboueil mporpaMmbl 0 y4eOHOMY MPEIMETY.

®u3nka ABIAETCS CUCTEMOOOPa3yOIIMM JUIsl €CTECTBEHHO-HAaYyYHBIX Y4E€OHBIX
MPEIMETOB, MOCKONIBKY (PM3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUMN, H3y4aeMBbIX
XUMHeH, Ouosorueid, acTpoHomMuel U @u3nuyeckoil reorpadueil, BHOCUT BKIaJ B
€CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPEeI0CTaBIsIeT Haubosee ssCHble 00pasibl MPUMEHEHUS
Hay4YyHOT'O METO0/1a O3HAHUS, TO €CTh CIIOcO0a MOIY4YEeHUsI TOCTOBEPHBIX 3HAHUN O MUpE.

Opna 13 M1aBHBIX 337124 PU3NYECKOT0 00pa30BaHuUs B CTPYKTYpe 0011Iero oopazoBaHus
COCTOUT B (HOPMHUPOBAHUH E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH W HHTEpeca K Hayke Yy
o0yJaromuxcs.

N3ydyenne ¢us3nku Ha 0a30BOM YypOBHE TMpeArojaraeT OBJaJCHUE CIETYIOIUMU
KOMIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH  €CTeCTBEHHO-HAYUYHYI0 TPaMOTHOCTh: HAYYHO
OOBSCHSATH SIBJICHUS, OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS,

WHTEPIPETUPOBATH JAHHBIE U HCIOJIb30BaTh HAYYHBIE JOKA3aTEeNbCTBA JIJIS MONyUEHUS
BBIBOJIOBY.

[lenu n3yueHus: PU3UKKU HA YPOBHE OCHOBHOTO OOIIETr0 oOpa3oBaHHs ONpeAeNieHbl B
KOHIICTIIIMH TIperoaBanus yueOHoro npeamera «dusukay B 00pa30BaTeIbHBIX OPraHU3aIUIX
Poccwuiickoit @eaeparuu, pean3yomux OCHOBHBIE 00IIe00pa30BaTENbHBIE POTPAMMBI.

enn wn3ydenust Ppu3uku: MpuoOOpETEHHE WHTEpPEca W CTPEMIICHUS OOYJaromuxcs K
HAYYHOMY U3YYECHUIO TPUPOJIBI, PA3BUTHE WX MHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUN O HAYYHOM METO/JIE MMO3HAaHUS U (POPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHONIICHHUS K OKPYXAIOIIMM SBICHUSAM; (OPMHUPOBAHUE HAYYHOTO MHPOBO33PEHHS Kak
pe3ysibTaTa U3y4yeHHUs] OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;



¢dbopMHUpoBaHKE TPEACTABICHUNA O poiu (U3UKU A Pa3BUTHUS JPYTMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHil;

pa3BUTHE TMPEICTaBICHUH O BO3MOXHBIX cdepax Oyaymeid mnpodeccHoHaTIbHON
NESTENIbHOCTH, CBA3aHHOW C (U3MKOW, MOATrOTOBKAa K JajbHEHIIeMy OOy4YeHUI0 B 3TOM
HarpaBJICHUH.

JlocTukeHne S3TUX Iiesield MporpaMMbl MO (HU3MKE Ha YPOBHE OCHOBHOIO OOILEro
o0Opa3oBaHusl 00€CIEUMBACTCS PEIICHHEM CIEAYIOUIMX 334a4: NPHOOpETeHHEe 3HAHUU O
JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUUYECKUX, TEIJIOBBIX, IIEKTPUUYECKUX, MArHUTHBIX U
KBAHTOBBIX SIBJICHUSX; MPHOOPETCHUE YMEHHUI ONKCHIBATh U OOBSICHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM MOJTYYEHHBIX 3HAHUII;

OCBOCHHME METOJIOB pELICHHUS IPOCTEHINNX pacueTHBIX 3a7ad C HCIOJIb30BaHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHUI HAaOI0OaTh TPUPOIHBIC IBJICHHUS U BBIIIOJIHSATH OIIBITHI, Ja0OpaTOpHbIE
paboThl U IKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS C UCIOIB30BAaHUEM U3MEPHUTENbHBIX MPHUOOPOB;
OCBOCHHE TIPUEMOB pabOThI ¢ HHPOpMAIUEH PU3NIECKOTO COIEPIKAHNUS, BKITIOYask HHPOPMAITHIO
O COBPEMEHHBIX JIOCTIDKEHUSX (PU3UKU, aHAIU3 M KPUTHYECKOE OICHMBaHHE HH(OpMAaLNU;
3HAKOMCTBO cO c(epamu MpodecCHOHATLHON AESITeIbHOCTH, CBSI3aHHBIMA C (U3HKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

OO1mee 9ncao 4acoB, PEKOMEHIOBAaHHBIX ISl M3Y4YeHUs1 (GU3UKK Ha 0a30BOM ypOBHE, —
238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 yaca B HeJENi0),
B 9 kimacce — 102 vaca (3 gaca B Hezen0). B cOOTBETCTBUY ¢ MHIAMBHTyaTbHBIM y4EOHBIM ITITAHOM
pabouas mporpamma paccunutaHa Ha 34 yueOHbIe Hellenu U cocTaBiseT 34 yaca (1 yac B HeZento).

[Ipemiaraemerii B mporpamme 1o (usmuke nepedeHs JabopaTOPHBIX pabOT M OMBITOB
ABIISIETCS. PEKOMEIOBATEIbHBIM, YUUTENb AeNaeT BEIOOP IpU MPOBEACHUU TaOOPATOPHBIX padoT
U ONBITOB C Y4CTOM  HMHIUBUAYAIbHBIX  OCOOCHHOCTEH  OOyYaromuxcs, CIHCKa
HKCIEPUMEHTANbHBIX 3aJaHui, MpeylaraéMplX B paMKaX OCHOBHOIO TOCYIAapCTBEHHOI'O
9K3aMeHa Mo (PU3UKE.

Il.  Conep:xanue o0yueHus

Tennogvle s6neHus.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH CTPOECHHUs BellecTBa. Macca
Y pasMepbl  aTOMOB " MOJIEKYIL. OnpITsI, HOJITBEP K AOIINE
OCHOBHbIE MOJIO’KEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpIOT0, KHUJIKOTO U Ta3000pa3HOro COCTOSIHUMN BemecTBa. Kpucrannnueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. (CMauuMBaHUWE W KalWULIPHbIE sBJIEHMs. TemuoBoe
paciIupeHHe U cxxaTue.

Temneparypa. CBsA3b TeMIepaTypsl €O CKOpPOCTBIO TEIJIOBOIO JBMKEHHS YacTHLL.
Buytpennsis sHeprus. CrnocoObl U3MEHEHUsT BHYTPEHHEH »SHEpruu: Teruvlonepenaya Hu
coBeplIeHre padoThl. Busl Temonepenauu: TemIONpOBOHOCT, KOHBEKIUS, U3TyYeHHUE.

KonnuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TermiooOMEeH U TEeIioBOe
paBHOBecHe. YpaBHEHHE TerioBoro Oananca. [lnaBieHue W oTBepleBaHHE KPUCTAJUIMYECKUX
BEIIIECTB. YJlenmbHAas TeruioTa MaBieHusa. [lapooOpazoBanme W KoHjaeHcanws. VcmapeHwue.
Kunenue. YaenbHas Teruiora napooOpa3oBaHUs. 3aBUCHUMOCTb TEMIeEpaTypbl KUIEHHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Bnaxnocts Bo3ayXa.

OHeprus TOIUIMBA. Y IebHAs TEMI0TA CTOPAHUS.

[Mpuntunsr pabotel TemoBbix asurateneit KIIJ[ TemnoBoro nsurarens. TeruioBble
JIBUTATEIIU U 3aIlUATa OKPYKAIOLIEH CPEbL.

3aKOH COXpaHEHUS U MIPEBPALLEHUS S3HEPTUH B TEIUIOBBIX IIpOLECCaXx.

JleMoHcTpanum.



Habmonenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6mronenue quddysun.

HaGmoienue SBICHUI CMAaYMBAHMS U KAMJUTSIPHBIX SBJICHUA.

Habtoienue TemnoBoro pacimupeHus Ted.

W3meHeHue naBiieHUs ra3a Mpyu U3MEHEHUN 00beMa U HarpeBaHUH W OXJIAXKICHHH.

[IpaBuna u3amepeHus TeMIepaTypsl.

Bunel reruionepenayu.

OxuaxeHre Ipy COBepIICHUH PabOThI.

HarpeBanue npu coBepiiieHur paboThl BHEITHUMU CHIIAMH.

CpaBHEHME TEIIOEMKOCTEN Pa3IMYHBIX BELIECTB.

Habnronenne KuneHusl.

Habmtoienne nocrostHCTBa TeMIIEpaTyphl MU IIaBICHUU.

Mogaenu TerIoBbIX ABUraTENEH.

JlaGopaTopHble pabOThI U OTIBITHI.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnBITHI 10 HAOIOICHHUIO TETLIOBOTO PACIIUPEHHMSI TA30B, )KUIKOCTEH U TBEPIBIX TEI.

Omnpenenenue AaBieHUs BO3ayXa B OajUIOHE MITIPHIIA.

OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJICHHUS BO3JyXa OT €ro ooObeMa u
HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka ruMoTe3bl JHUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

HaGimoienne M3MEHCHHsST BHYTPEHHEH JHEPrUM Tejla B Pe3ylbTaTe TEIUIoNepenayn 1
paboThl BHEIIHHUX CHIL

UccnenoBanue siBeHUs TEIJI000MEHA MTPU CMEIIMBAHUU XOJIOAHOU U TOPSYEH BOJIBI.

Omnpenenenre KOIMYECTBA TEIIOTHI, TOTYYEHHOTO BOJOM MPH TETNIOOOMEHE C HAarpeThIM
METaJUTMYECKUM ITUITHHAPOM.

Ornpenenenue yaeIbHON TEMJIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca UCIapeHus.

Ornpenenenre OTHOCUTENBHON BIIAXKHOCTH BO3AYXa.

Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Onexmpuueckue u MazHumHule A61EHUS.

Onektpuzanus Tel. /[Ba pona sJeKTpuyecKux 3apsaoB. BaumomaeicTBue 3apsHKeHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CHITBI B3aMMOJICHCTBHSI 3apSHKEHHBIX TEJ OT BEIMYUHBI 3apsI0B
U PACCTOSIHUS MEX]Y TEJIAMH ).

Dnektpuueckoe noje. HanpsxeHHOCTh 3nekTpudeckoro nois. [IpuHuun cynepno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenun snekTpuueckux 3apsaoB. DJIEMEHTapHbIA 3JeKTpudeckui 3apsia. CTpoeHue
atoma. [I[poBOAHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAHMS DSJIEKTPUUYECKOrO0 TOKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIEMCTBUS JJIEKTPUUECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektprueckass nenb. Cuna Toka. OleKTpuueckoe HampspkeHue. COonpOoTHBIIEHUE
MPOBOJIHUKA. YJIEJTbHOE CONPOTHUBIEHHE BemlecTBa. 3akoH Oma g ydacTka IenH.
ITocnenoBarenpHOE M MapalIeIbBHOE COETMHEHUE TIPOBOJHUKOB.

PaGota 1 MOIIHOCTH AIIeKTpUUecKoro Toka. 3akoH /[xoynsa—Jlenia. DnekTpudecKue nemnu
Y TTOTpeOUTEH dIIEKTpUUIECKOr sHEeprun B ObITy. KOopoTKoe 3aMbIkaHue.

[TocTostHHbIE MarHuThl. B3anmojeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOe ToJe.
MaruutHoe noJie 3eMJIi U €ro 3Ha4eHue il KU3HU Ha 3emiie. OnbIT OpcTeaa. MarHuTHoe mose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTPOMAarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJISI
Ha MPOBOJIHUK  C TOKOM. OJIEKTPOABUTATENb  MOCTOSIHHOTO TOKA.
Hcrnionb30BaHKe 3JIEKTPOABUTATEIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.



OneIThI Dapanes. SIBnenue JJICKTPOMAarHUTHOM ~ MHIYKLIUH.

IIpaBuio Jlenna. Omektporeneparop. CrocoObl TOJYYCHHS JJICKTPUYECKOW SHEPIrHH.
DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX UCTOYHHKAX SHEPTUH.
JleMoHcTpanum.

DnekTpu3anus Teil.

JIBa pojia JIEKTPUUECKUX 3apsSA0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEIl.

YCTpOUCTBO U IEHCTBUE IIEKTPOCKOIIA.

DneKTpocTaTU4eCcKas MHIYKIHUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3aPsI0B.

[IpoBOHMKY U AUBIIEKTPUKHU.

MoaenupoBaHH€e CUIIOBBIX JJMHHAM 3JIEKTPUUYECKOTO TOJISL.

HcTouHnKH TOCTOSIHHOTO TOKA.

JIenCTBUA 2IIEKTPUYECKOTO TOKA.

DIEKTPUYECKHUM TOK B )KUJIKOCTH.

I"a30BbIit pazps.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTpuyecKoro HanpsHKEHUs BOJTBTMETPOM.

Peocrat u Mara3zuH conpoOTUBIICHUN.

B3anmonaeiicTBre NOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3EJICHHS MOJ0COB MarHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MarnuTtHoe noJjie ToKa. IJIeKTPOMarHur.

JleficTBrEe MarHUTHOTO TOJI HAa IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

UccnenoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

OnsiTel Dapajes.

3aBUCHMOCTD HaIlpaBJIEHUSI MHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHS.

DNEeKTPOTeHEePATOP MOCTOSTHHOTO TOKa.

JIabopatopHblie paObOTHI U OTIBITHI.

OMnBITHI 110 HAOJIIOACHUIO AJIEKTPHU3AIMN TE HHAYKIIUEH U P COMPUKOCHOBEHHH.

HccnenoBanue neCTBUS AIEKTPUUECKOTO MOJI Ha TPOBOJIHUKHU U TUDJIEKTPUKH.

COopka u mpoBepka padOThl ANEKTPUIECKON IETH MOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenne u perynupoBaHue HaMPSKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, UJIYILETO YE€pe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa u HampsHKEHHs Ha pe3UCTOope.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COMTPOTUBIICHUS IPOBOJHUKA
OT €r0 JUTMHBI, TUIOIIA/IA TTOTIEPEYHOT0 CEYSHUS U MaTepHaa.

[IpoBepka mpaBuiia CI0KEHHUS HAMPSKEHUN MPHU MOCIEI0BATEILHOM COEAMHEHUHU JBYX
PE3UCTOPOB.

[IpoBepka mpaBuia ajsi CUIIBl TOKA MPU NAPAJIETBHOM COEJUHEHUN PE3UCTOPOB.

Omnpenenenne padOTHI JIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

Ornpezenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.

UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UYIIETO YEPE3 JIAMITIOUYKY, OT HAMPSDKCHHS HA

Omnpenenenne KII/I nHarpesarens.

HccnenoBanne MarHUTHOTO B3aMMOJEMCTBHS IOCTOSIHHBIX MarHUTOB.

I/IsyquHe MAaravMTHOTIO IMOJIA MOCTOAHHBIX MAarHUTOB ITPU UX O6’Le)II/IHeHI/II/I " pasaciiCHUN.

HccnenoBanue 1eHCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OmnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KAaTyIIKU C TOKOM U
MarauTa OT CHUJIbI TOKA U HAIIPaBJICHUA TOKA B KaTYIIKC.



N3yueHune neicTBUS MATHUTHOTO IIOJIS HA IPOBOAHUK C TOKOM.

KoHcTpyupoBanue u usydeHue padoThl JIEKTPOABUraTEeIs.

N3mepenne KII/I asekTpoaBurareabHON yCTaHOBKHU.

OneITBI 10 HCCIENOBAHUIO SBICHUS JJICKTPOMArHUTHOM WHIYKIMH: HCCIIEIOBaHHUE
WU3MECHEHUH 3HAYEHUs U HallpaBJICHUs NHIYKIIMOHHOTO TOKA.

I1l.  Ilnanupyemble pe3yJibTaThl 0cBOeHNsI PU3UKHU (0a30BbIii ypPOBeHb) HA YPOBHE
OCHOBHOI0 00111er0 00pa30BaHuUs.

W3yuenmne pu3uku Ha ypoBHE OCHOBHOTO OOILIET0 0Opa3oBaHMs HANPABICHO HA JOCTHKCHHE
JUYHOCHHBIX, MEMANPEOMEMHBIX U NPEOMEMHBIX 00pPA306AMENIbHBIX PE3YIbMAmo8. B
pe3yibTare u3ydeHus: (pU3MKH HAa YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs y O0y4aroIierocs
OynyT chopMUPOBAHBI CIEIYIOIINE JIUYHOCHHbBIE Pe3ylbmampl B 4YacTU: 1) MaTpuOTUYECKOTO
BOCIIUTAHMUSL:

MPOSIBIICHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUIMCKON (PM3UYECKON HAYKU;

LIEHHOCTHOE OTHOLIEHHUE K IOCTUKEHUSIM POCCUICKUX YUEHBIX-(U3UKOB;

2) rpa)x/IaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

FOTOBHOCTh K AKTHBHOMY Y4YaCTUIO B OOCYKICHHM OOILECTBEHHO-3HAUMMBIX U 3TUYECKHX

npo0yieM, CBSI3aHHBIX C TMPAKTHYECKUM TMPUMEHEHUEM JOCTHXKEHUH (U3UKH; OCO3HAHHE

BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIOB B JIEATEIBHOCTH YUEHOrO; 3) 3CTETUYECKOTO

BOCIIMTAHUS: BOCIPHUSATHE ICTETUYECKUX KadecTB (UINYECKOM HAyKH: €€ TapMOHUYHOTO

IIOCTPOEHHUS, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH; 4) IIEHHOCTH HAYYHOI'O I03HAHUS: OCO3HAHUE

[EHHOCTH (PU3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS

TEXHOJIOTHH, Ba)KHEUIIEH COCTaBISIONIEH KyJIbTYphl; pa3BUTHE HAY4YHOMH JH0O03HATEIHHOCTH,

UHTEepeca K HCCIEI0BaTeIbCKOW eSITeNbHOCTH; 5) (OPMHPOBAHUS KYJIBTYPHI 370POBBS U

HMOLIMOHAIBHOTO OJIarOnoIyYus:

OCO3HaHME IIEHHOCTH 0e30MacHOro oOpa3a >KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,

BaXHOCTU MpaBuUil 0€30IacCHOr0 MOBEIEHHUS Ha TPAHCIOPTE, Ha JOpPOrax, C MEKTPUUYECKUM U

TEIUIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;

c(hopMUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO IIPaBa Ha OITMOKY U TaKOTO K€ ITpaBa

y IpYroro 4ejoBeKa;

6) TPyJI0BOTO BOCIIMTAHUS:

7) aKTMBHOE y4YacTHE B PEIICHUH MPAKTHYECKUX 3a1au (B paMKax CeMbH, 00pa30BaTeNbHOI
OpraHM3aIii, HACEJIEHHOT 0 IYHKTa, POAHOIO Kpasi) TEXHOJOTUYECKON U COLMaIbHON

HalpaBJIEHHOCTH, TPEOYIOLINX B TOM YuCIIe U (PU3NUYECKUX 3HAHUI; HHTepec

K [IPaKTUYECKOMY U3yUYEHUIO Ipoeccui, CBI3aHHBIX C PU3UKOM;

8) 9K0JIOrMYeCcKOro BOCITUTAHUS:

OpHEHTAIMs Ha NpUMEHeHne (PU3NUecKuX 3HaHUU [Tl pelIeHus 3aa4 B 00JacTi OKpY Karouei

Cpellpl, TUIAHUPOBAHUS NOCTYNKOB U OLEHKH MX BO3MOJKHBIX IOCJIEJICTBUM JUISl OKpYXKarolleu

CpeJibl; OCO3HaHHE II00ATBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOJIeM U MyTel UX perieHus; 9)

aJanTaluyi K W3MEHSIOMUMCS YCIIOBUSAM COIMAJIbHOM M MPUPOJHON Cpenbl: MOTPEOHOCTh BO

B3aMMOJICHCTBUY MPU BHIIOJHEHUN UCCIIEIOBAHUNA U MPOEKTOB (PU3NYECKOM HANpaBICHHOCTH,

OTKPBITOCTb OIBITY U 3HAHUSAM JAPYTUX; MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3

MPAKTHYECKYIO AESITETbHOCTD;

noTpeOHOCTh B (hOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (OPMYJIHPOBATH UJAEH, TOHATHS,

TUTIOTE3bI 0 (U3UYECKUX O0OBEKTAX U SIBJICHUSIX; OCO3HAHUE Je(DUIIMTOB COOCTBEHHBIX 3HAHUHN U

KOMIIETEHTHOCTE! B 00JacTH (DM3KKHU; IIIAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHUN HOBBIX

bu3nyeCKuX 3HAHMI;

CTpeMJICHUE aHAJIM3UPOBATh U BBISIBIISATH B3AaUMOCBSI3U PUPOIBI, 0OIIECTBAa M SKOHOMHUKH, B TOM

YHCIIe C UCTIOIb30BaHNEM (PU3NUYECKUX 3HAHUM;



OLIEHKA CBOMX JICHCTBHI C YYCTOM BIMSHUSA HAa OKPYXKAIOIIYIO CPEIY, BO3MOXKHBIX II00aIbHBIX
IOCJICICTBUM.

B pesynbraTte uzyuenus pu3MKu Ha ypOBHE OCHOBHOTO 0O0IIET0 00pa3oBaHusl y 00y4yarommerocs
OyayT CcQOpPMHPOBaHBI MemanpeomMemHsle pe3yibmampl, BKIIOYAIONINE I103HABATEIbHBIC
YHUBEpCaJbHBIE Y4eOHBIC NEHCTBHSA, KOMMYHUKATUBHBIC YHUBEpCAIbHbIE yueOHBIE NEHCTBUSA,
pEryJISTHBHBIC YHHUBEPCAIbHBIC YICOHBIC ICHCTBHSL.

OBnazieHe yHUBEPCATBHBIMH YUCOHBIMU HO3HABAMENbHBIMU OUCEUAMU
1) 6azosvie nocuueckue deticmeust.

BBISBIISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE NMPHU3HAKU OOBEKTOB (SBJICHMIA); YCTaHABINBAThH
CYIIECTBEHHBIN MPU3HAK KIACCUPUKAIIUH, OCHOBAHHUS JJ1s1 00OOIIECHHS U CPaBHEHUS,
BBISBIISITh 3aKOHOMEPHOCTH M TIPOTUBOpPEYMsT B paccMaTpuBaeMbIX (PakTax, IaHHBIX U
HaOJTFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHUSIM,
BBISIBIISIT IPUYMHHO-CIICJICTBEHHBIC CBS3U MPH M3YYEHUU (U3NYECKUX SIBICHUH M MPOILIECCOB,
NPOBOJUTHh BBIBOABI C KCIIOJIb30BAHHEM JICAYKTUBHBIX W HMHIYKTUBHBIX YMO3aKIIOYCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PH3NUECKUX BEITHUYMH,
CaMOCTOSITENIbHO BBIOMpATh crmoco0 pemieHUs ydeOHoW ¢u3nueckoil 3amadun (CpaBHEHUE
HECKOJIbKMX BapUaHTOB PEIICHHs, BHIOOP HamOoJiee MOIXOASAIIET0 C yU4ETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTCPHUCB).
2) bazosvle uccneoogamenbckue oeticmeust: UCTIOJIb30BATh BOTIPOCHI KaK
UCCIIEIOBATEIbCKUI MHCTPYMEHT MMO3HAHHMS, IIPOBOIUTH MO0 CAMOCTOSITEIIBHO COCTABICHHOMY
IUIAHY  ONbBIT, HECJIOXHBIM (U3NYECKUH OKCIIEPUMEHT, HEOONbIIOE HCCIEA0BAHNE
(U3NYECKOTO SIBIICHHS,
OLICHMBATh HA MPHUMEHUMOCTb U JIOCTOBEPHOCTh HWH(GOpPMAIHIO, TIOIYYEHHYIO B XOJE
UCCIICIOBAHHS MJTH SKCIIEPHUMEHTA; CAMOCTOSTEIHLHO (OpMYyIUpOBaTh O0OOIIECHHS ¥ BHIBOJIBI I10
pe3yabpTaTaM MPOBEACHHOTO HAOIOICHUS, ONIBITA, UCCIEAOBAHUS;
IPOTHO3UPOBATh BOZMOXKHOE JlalIbHEHIIIee pa3BUTHE (PU3MUECKHUX MTPOLIECCOB, a TAKIKE BBIIBUTATh
NPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.
3) paboma c unghopmayueit:
NPUMEHSATH PA3IMYHbIE METO/IbI, MHCTPYMEHTHI U 3alPOCHI NIPH MOUCKE M 0TOOpe MH(pOpMaIUn
WIN JAHHBIX ¢ YYETOM NpeIIoKEeHHON yueOHol pusnueckoii 3agauy;
aHAJTM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPIIPETUPOBATh MHPOPMALUIO PA3TMYHBIX BUJIOB U
(bopM npecTaBIeHUS;
CaMOCTOSITEITEHO BBIOMPATH ONITUMAITEHYIO bopmy NpeCTaBICHUS
uH(pOpMallMK ¥ UJUTFOCTPUPOBATH PellaeMble 3aJa4l HECIIOKHBIMU CXEMaMHU, IUarpaMMaMu,
MHOM rpaduKoi U MX KOMOMHALUSIMH.
OBnasieHre YHUBEPCAIBHBIMU YYeOHbIMU KOMMYHUKAMUBHLIMU OeiCMEUAMU.
1) obwenue:
B Xoje OOCyxaeHus ydeOHOro MmaTepuana, pe3yiabTaToB J1aOOpaTOpHBIX pabOT U HPOEKTOB
3a71aBaTh BOIMPOCHI MO CYMIECTBY OOCY)KIAaeMOH TeMBbI W BBICKA3hIBaTh WICH, HAIICJICHHBIC Ha
peleHne 3aaui 1 noJiepkaHue 0yaroxenareIbHOCTH OOLIeHNUS;
COIIOCTABJISITh CBOM CYKICHHS C CYXISHHSIMH JPYTHX YYaCTHHKOB JWaiora, oOHapyXHWBaTh
pasyIn4Ke U CXOJCTBO MO3ULIMI; BEIPaKaTh CBOIO TOUKY 3pPEHUS B YCTHBIX U MIMCbMEHHBIX TEKCTAX;
NyOJIMYHO TPENCTABISATh PE3YAbTAThl BBIMIOJIHEHHOTO (U3UYECKOTO OmbITa (IKCIIEPHMEHTA,
UCCIIEIOBaHMS, TIPOCKTA).
2) coemecmHas — OesmenbHOCMb  (COMpYOHUYecma0). TOHMUMATh H  HCIOJIb30BaTh
MpPEUMYIIeCTBa KOMAaHIHONH W WHIUBUAYAITbHOW pabOThl TpU pEHICHUH KOHKPETHOM
¢buznueckoil npodIemsl;
NPUHUMATD 1I€JM COBMECTHOM JEATENIbHOCTH, OPraHU30BBIBATh ACUCTBUS MO €€ JOCTUKEHHUIO:
pactpenensaTh poju, OOCYXAaTh MPOIECCHI M PE3ylbTaThl COBMECTHOW paboOThI, 00001IaTh
MHEHHS HECKOJBKUX YEJOBEK; BBIMOJHATH CBOIO 4YacTh palbOThHI, JOCTUras KaueCTBEHHOTO
pe3yibTaTta Mo CBOEMY HANPABJICHUIO M KOOPIUHHPYS CBOW NEHCTBUS C APYTHMMH UYICHAMHU



KOMAaHJbl; OIICHMBAaTh KayeCTBO CBOErO BKJIAAa B OOIMMH TPOAYKT IO KPUTEPHUSM,
CaMOCTOSTENILHO C(OPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.
OsnazieHne YHUBEPCATIBHBIMU YYEOHBIMU PeCYIAMUBHBIMU OeliCINEUAMU
1) camoopeanuzayus: BBHISBIATH NPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTYalHUsX,
TPeOYIOUNX Ui peIieHus] GU3NUIEeCKUX 3HAHWN; OPUEHTUPOBATHCS B PA3JIMUHBIX MOIXOAAX
HOPUHATHS pPEelleHUH (MHAMBUIYAJIbHOE, NPUHATHE PEIEHHs B TpYyIIe, NPUHATHE pEIIeHU
IpyNIon);
CaMOCTOSITEJILHO COCTABJIATh aJIrOPUTM pelleHHs (PU3HMUECKON 3ajaun WK IUIaHa MCCIIel0BaHUs
C YYCTOM HMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHpOBATh
npejlaraeMble BapuaHThl PEIIeHUil; IPOBOAUTE BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.
2)  camokoHmpov:
JlaBaTh OLIEHKY CUTYalluu U IIpeylarath IUIaH €€ U3MEHEHHUS;
OOBSACHATDH MPUYMHBI JOCTHXKEHUS (HEJOCTUKEHUS) PE3y/IbTaTOB IEATEIbHOCTH, 1aBaTh OLEHKY
pUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUS (HU3UYECKOTO
UCCIICIOBAaHMS WJIM IPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHUBIIMXCS CHUTYyaluil,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIINUX TPYJHOCTEMN; OLIEHUBATh COOTBETCTBHE Pe3yJIbTaTa eI U
YCIIOBUSIM.
3) aMoyuonanbHwI UHMeENTIeKm: CTABUTH Ce0sI HA MECTO JIPYroro YeJIOBeKa B X0/I€ CIIOPa MITH
JMCKYCCHM Ha HAYYHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYroro.
4) npuHsTHE ce0s U IPYTUX: MPU3HABATH CBOE MTPABO HA OLIMOKY MPH PEIICHUH PU3UISCKUX
3ajlay WK B YTBEPXKIECHHUIX Ha HayyHbIE TEMBI U TAKOE K€ MPABO JPYroro.
IIpeomemmnuie pezynomamut océoenun npozpammut no gusuke (6a3oevlii ypoeens).

[TpenmerHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y
00yJaromuxcs yMEeHUI:

WCIIOJIb30BaTh TOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBMKEHUE aTOMOB U
MOJIEKYJ1, arperaTHble COCTOSIHUSI BEILIECTBA, KPUCTANINYECKUE U aMOp(HbIE TeJa, HAChIILIEHHBIN
U HEHACBHIIIEHHBI Map, BIAXHOCTb BO3/AyXa, TEMIEpaTypa, BHYTPEHHsS JHEprus, TEIIOBOM
JIBUTATEIb, JJIEMEHTApHBIA DSJIEKTPUUECKUN 3apsijl, 3JIEKTPUYECKOE TIO0Je, NPOBOAHUKH U
JTUDJIEKTPUKHU, IIOCTOSIHHBIN 2JIEKTPUYECKUN TOK, MAarHUTHOE TI0JIE;

pasznuyath SBICHUS (TEIUIOBOE pAacIIMpeHHE U CKaTue, TeIulonepenaya, TEIUIOBOE
paBHOBeCHe, CMauMBaHHE, KaNWUIpHbIE SBIEHUS, HCIApeHUe, KOHJEHCallMs, IUIaBJCHUE,
KpucTaiu3auus (0TBepAeBaHHE), KUIEHHE, TeIulonepenadya (TerIonpoBOJHOCTb, KOHBEKIIMS,
U3JIy4EHUE), MIEKTPU3ALUs TeJ, B3aUMOACHCTBHE 3apsAI0B, ACHCTBHS JJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, IEHCTBUE MAarHUTHOTO MOJISl HA IPOBOIHUK C
TOKOM, 3JIEKTPOMAarHUTHAs MHIAYKIMS) 10 OMUCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX SIBICHUH B OKpY)KaloLleM MHpE, B
TOM 4Hclie (pu3udeckue SBJICHHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHHE U KalWUISIPHbIE
SIBJICHUS B IPUPO/JIE, KPUCTAIUIBI B IPUpOJE, n3nydeHue CoHLa, 3aMep3aHue BOJ0EMOB, MOPCKHE
Opu3bl, 0Opa3oBaHME pOCHI, TyMaHa, HMHEs, CHEra, JJIEKTpHYECKHe SsBIEHHS B aTMmocdepe,
JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE 110J1€ 3eMJTH, APEi( MOIFOCOB, POJIb MATHUTHOTO
MoJIs JJIs KU3HU Ha 3emiie, MOJSPHOE CUSHUE, IIPU ITOM MEePEeBOAUTH MPAKTUUECKYIO 3a/auy B
y4eOHYI0, BBIIENIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUMH;

ONKCHIBATh M3y4YEHHBIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, MCTIOJB3Ys (pU3mdeckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI SJHEPTUsl, KOJIMYECTBO TEIUIOTHI, yeIbHAS TEMIOEMKOCTb
BELIECTBA, YyJAeNbHAas TEIUIOTa IUIABJICHMS, YyJAeJIbHas TeIuloTa MapooOpa3oBaHUs, YAelbHas
TEIJIOTa CTOpaHUs TOIUIMBA, KOI((UIMEHT TMOJEe3HOro JCWCTBUS TEIJIOBOM MAaIlHMHBI,
OTHOCHUTENIbHAsl BJIQXKHOCTh BO3/yXa, OJJEKTPUUECKUM 3apsl, cujla TOKa, DJIEKTPUYECKOe
HanpsDKeHHE, COINPOTHBIIEHHE MPOBOJHMKA, YIEIbHOE CONpPOTHBIIEHHE BellecTBa, pabora U
MOIIHOCTh 3JIEKTPUYECKOIO TOKA), IPU OMHUCAHUM MPABHIBHO TPAKTOBATh (PM3UUECKUN CMBICI
UCTIOJIb3yEMBbIX BEJIMYMH, 0003HAUYCHUS U €AUHUIIBI (PU3NYECKUX BEIMYNH, HAXOAUTH (POPMYIIBL,



CBSI3BIBAIOIIUE JAHHYIO (PU3MUYECKYIO BEIMYUHY C APYTUMH BEIMYHMHAMHU, CTPOUTH TIpaduKu
U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepru30BaTh CBOWCTBA TeJ, PU3UUECKUE SBICHHS U MPOLECCHI, UCTIOIb3Yys OCHOBHBIC
MIOJIOKEHMSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA, IPUHIIMII CYNEPIO3ULIH
noJsie (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH Oma Juisi yyacTka IeIu,
3akoH Jxoynsa-JIeHna, 3aKkoH COXpaHEHUs! SHEPrHU, IIPU 3TOM YMETh (GOPMYIMPOBATH 3aKOH U
3aMMChIBaTh €70 MATEMaTUUYECKOE BBIPAKEHHUE;

O00BACHATH (PU3NYECKHE POLIECCH] U CBOMCTBA TE€J, B TOM UUCIIE U B KOHTEKCTE CUTYyalui
[IPAaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH INPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
oOBbsicHeHHe U3 1—2 JIOTMYECKUX MIaroB C HCIOJIb30BaHHEM |—2 U3yUYeHHBIX CBOWCTBA
(bU3NYECKUX SIBICHUH, PU3NIECKUX 3aKOHOB UITH 3aKOHOMEPHOCTEH;

pewiatb pacueTHbIE 3aJadd B 2—3 JAEHCTBUS, MCIOJB3Ys 3aKOHbBI WU (POPMYIIBL,
CBSI3bIBAOIIME (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 331a4H 3aMMChIBATh KPATKOE
YCJIOBHE, BBISBIIATH HEJIOCTATOK JAHHBIX JUISl PELIeHUs 3a7a4yM, BEIOUPATh 3aKOHBI U (OPMYIIBL,
HEOOXOAMMBIC ISl €€ PELICHHs, MPOBOJUTH PACUYCThl W CPAaBHUBATH IOJYYCHHOE 3HAYCHHE
(bu3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh IIPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIN (PU3HUUECKUX METO/0B,
UCHOJb3ysl ONKCAHHE HCCIIEAOBAHUS, BBLIEIATH IPOBEPSIEMOE IPENIONOKEHHE, OLIEHUBATh
MIPaBWJIbHOCTb MOPSI/IKa IPOBEIECHUS UCCIIEJOBAHMS, IPOBOJUTH BBIBObL;

IPOBOJUTD ONbBITHI M0 HAOIIOIEHUIO (PU3HUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB TEJ
(KanuIsipHbIE SIBJICHMSI, 3aBUCUMOCTb JIaBJICHUS BO3yXa OT €ro 00bEMa, TeMIIEpaTyphl,
CKOPOCTH IpolLiecca OCThIBAHUS U HArPEBAHUS NP U3IyYEHUH OT L[BETA U3Ty4atoLIe
(moromatoneit) MOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEPATYPbI )KUJIKOCTH U
IUIOINAM €€ MOBEPXHOCTH, JIEKTPU3ALIUs Tl U B3aUMOIEHCTBHE IEKTPUUECKUX 3apsi/IOB,
B3alMO/ICHCTBUE MOCTOSHHBIX MarHUTOB, BU3yaJIN3alllsi MArHUTHBIX [10OJIEN TOCTOSTHHBIX
Mar"HuToB, I€HCTBUS MarHUTHOT'O TI0JIS HA IPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTAa,
CBOMCTBA AIIEKTPOJIBUraTeNis  MOCTOSHHOTO TOKa): (OpMyIupOBaTh IIPOBEPSIEMBIE
MPEIOI0KEHUs, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOT0 000py/10BaHHUs, OMTUCHIBATH X0/
omnbITa U (pOpMyYIHPOBATH BBIBOBL;

BBITNOJHATh NPSMBIE U3MEPEHMsI TEMIIEPATyphbl, OTHOCUTEIBHON BIa)KHOCTH BO3AYXa,
CHJIBI TOKA, HAIPSDKEHUS C UCIOJB30BAaHUEM aHAJIOIOBBIX NMPUOOPOB U JATYMKOB (PU3MUECKHUX
BEJIMYMH, CPABHUBATh PE3YJIbTAThl U3MEPEHUH C yUETOM 33JaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

MPOBOAMTD HUCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYHHBI OT IPYroi ¢
HCIIOJIb30BAHNEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTD CONPOTHUBIIEHUS IPOBOIHUKA OT €T0
JUIAHBI, IJIOLIA/IU MTONEPEYHOI0 CEUEHHUS U yEIbHOIO CONPOTHUBIICHUS BEIIECTBA TPOBOIHHKA,
CWJIBI TOKA, UAYILETO YEPE3 MPOBOJHUK, OT HAIIPSKEHUS HA IIPOBOIHUKE, UCCIIEOBAHHE
MOCJIEZI0BATENBHOIO U NapajuIeIbHOTO COEIMHEHUI TNPOBOJHUKOB):

IUTAHUPOBATh UCCIIEI0OBAaHUE, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUs, CIeLys
MPeJI0KEHHOMY TIaHy, (GUKCUPOBATh Pe3yNbTaThl MOTYYEHHON 3aBUCHMOCTH B BHJIE€ TaOIUI] U
rpaduKoB, IPOBOIUTH BBIBOJIBI IO PE3YJIbTaTaM HUCCIICAOBAHMS;

MPOBOJANTH KOCBEHHbIE H3MEpPEeHHs] (U3MYECKUX BeIMUYMH (yIesbHasg TEMJI0EMKOCTh
BEIIECTBA, CONPOTUBJICHHUE TPOBOJHMKA, pPadOTa M MOIIHOCTh 3JEKTPUUYECKOTO TOKA):
IUTAaHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MpPeIIoKEHHOU
MHCTPYKIIMU, U BBIYUCIATH 3HAUEHUE BEJIIMUYMHBI, COOMIOAATH MpaBHia TEXHUKH 0€30IMacHOCTH
pu paboTe ¢ 1abopaTOpPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHLUIBI AEUCTBUS U3YUEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB
C MCTIOJIb30BAaHUEM UX OMUCAHUS (B TOM YHCIIE: CUCTEMAa OTOIJICHUS IOMOB, TUTPOMETp, TapoBast
TypOuHa, aMIiepMeTp, BOJBTMETP, CUCTUUK DJICKTPUUYECKON PHEPruH, JIEKTPOOCBETUTEIbHbIC
puOOpbI, HarpeBaTelbHbIE 3JIEKTPONPHOOPHI (IIPUMEPHI), SJIEKTPUUECKHUE MPEJOXPAHUTENH,
ANEKTPOMArHuT, 3JIEKTPOJBUTATENb IIOCTOSSHHOIO TOKAa), MCIIONb3ysd 3HAHUS O CBOMCTBax
(hbU3UYECKUX SBJICHUN U HEOOX0AUMbIE (PU3UIECKHE 3aKOHOMEPHOCTH;



pacrio3HaBaTh MPOCThIE TEXHUUECKUE YCTPOMCTBA M M3MEPUTENbHBIE TPUOOPHI IO CXeMaM
U CXEMAaTUYHbIM PHCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, IICHUXPOMETP, THUIPOMETP,
JIBUTaTEIb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOIN, PEOCTAT), COCTABIATh CXEMbI 3JIEKTPUUECKUX
Lernel ¢ MociieoBaTeNIbHbIM U MapajuleIbHbBIM COSAMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHBIC
0003HAYCHHS HIIEMEHTOB JICKTPUUECKUX LIETIeH;

OPUBOAUTh TpUMEphbl (HaXoIuThb MHGMOPMAIMIO O HpUMEpax) MPaKTUYECKOrO
UCTOJIb30BaHUS (PU3NUECKUX 3HAHWN B TIOBCEAHEBHOM >KU3HU NSl oOecrieueHus: 6€301acHOCTH
npu oOpalleHuu ¢ NpudbOpaMu U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUs 370POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKPYKAIOIIEH cpejie;

OCYILECTBIIATh NMOMCK MHpOpMaLUU (pU3HUECKOro coepkanus B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHWMA M TYTEM CpPaBHEHHS JIOTIOJHUTEIBHBIX HCTOYHUKOB  BBLICTATH
uH(pOpMaLNIO, KOTOpas ABJISETCS IPOTUBOPEUHUBOI UM MOKET ObITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPU BBINIOJIHEHUH y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(Gu3MYecKoro coJep:KaHus, CHpPaBOYHbIE MaTepuasbl, pecypcbl cetu HVHTepHeT, BlaleTh
npuéMaMH KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs WH(GOpMAIMM M3 OJHOM 3HAKOBOM
CHCTEMBI B IpYT'YIO;

co3/laBaTh COOCTBEHHBIE IMCHMEHHBIE W KpaTKHWE YCTHBIE COOOMIeHHs, 0000Imas
MH(POPMALIMIO U3 HECKOJbKUX MCTOYHHMKOB, B TOM UHUCIIE IMYOJINYHO MPEACTABIATh PE3yIbTaThl
IIPOEKTHOM WJIM MCCIIEAOBATEIbCKON JEATENbHOCTH, IPH 3TOM TIPAMOTHO HCIIOJIb30BATh
W3yYEHHBIN MOHATUHHBIN annapar Kypca (pu3nKu, CONpOBOXKIATh BHICTYINICHUE [TPE3EHTALMEH;

OpY BBHIMOJIHEHUH YYEOHBIX NPOCKTOB M HCCIECIOBAHWN (U3UYECKUX IPOLECCOB
pacripenienaTh 0043aHHOCTU B IPYIIE B COOTBETCTBHHM C ITOCTABICHHBIMU 3a/la4aMu, CIEAUTH 3a
BBIMIOJIHEHUEM IUIaHA JIEMCTBUH W KOPPEKTHPOBATH €ro, OLEHHBATh COOCTBEHHBIN BKJIAI B
NesITeIbHOCTb IPYIIIbI, BBICTPauBaTh KOMMYHHKAaTUBHOE B3aUMO/I€HICTBHE, IPOSIBIISAS TOTOBHOCTD
pa3pemath KOHQIHKTHL.






V.

TemaTuueckoe IJIAHUPOBAHHE

KosauuecTBo yacoB DJIeKTPOHHbBIE
HauMeHoBaHMe Pa3IesioB M TEM (undporsie)
Ne m/m IporpaMmaI Beero Kontpoubnubie | I[IpakTnuyeckue | 0o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypcsl
Pa3nen 1. TeruioBble siBjieHUs
. bubnunorexa [IOK
11 Crpoenue 1 CBOKCTBA BELECTBA 7 https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Tennoeie mporecc! 21 1 3 https://m.edsoo.ru/7f4181ce
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DIIEKTpUUYECKUE 3apsiibl. 3apsKEHHBIE TeNa U bubnnorexa [JOK
2.1 UX B3aMMOJIENCTBUE 6 https://m.edsoo.ru/7f4181ce
. . bubnuoreka [JOK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 21 1 5.5 https://m.edso0.ru/7f4181ce
bubmmoteka IIOK
2.3 Maruuthbie sBieHUS 6 15 https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
2.4 ONEeKTPOMArHUTHAS HH YKL 4 1 https://m.edsoo.ru/7f4181ce
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 10




IHoypouHoe niiannpoBanue no pusnke, § «A» kiaacc, yunrteab Hlarunsan MLA.

Ne Tema ypoka KoJsinuecTBo yacoB dara no
n/n IUIAHY
Bcero Konrp. IIpakr.
padoThbl padoThbl

1 OcHOBHBbIE MOJ0KEHNUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH U UX OIBITHBIE 1 3.09
MOATBEPKACHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJI 1 11.09

3 Monenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSTHUI BEIIECTBA. 1 17.09
OObsicHEeHUE CBOMCTB TBEPIOTO, )KUIAKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA Ha 1 24.09
OCHOBE IIOJIOKEHUM MOJIEKYIISIPHO-KUHETUYECKON TEOPUU

5 Kpucrannuyeckue u amopgHsbie Tena 1 1.09

6 CMmaunBaHne U KanWIIPHOCTh. [[0BEpXHOCTHOE HATSKEHUE 1 8.10

7 TerutoBoe pacmmpenue u cxarue 1 15.10

8 Temneparypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO IBUKEHUS YaCTHL] 1 22.10

9 1 5.11
Buytpennsist sneprust. CriocoObl H3MEHEHUs! BHYTPEHHEH sHeprun

10 1 12.11
Buns! Tenonepenaun

11 VYpok-koudepentus "[IpakTuueckoe UCMOIb30BAaHUE TETIOBBIX CBOMCTB BEIIECTB U 1 19.11
MarepuasoB B IesX dHeprocoepexenus"

12 KonnuectBo Teninotel. YienbHas TEMIOEMKOCTh 1 26.11

13 VYpaBHeHue TerioBoro 0ananca. TernaooOMeH U TeI0BOE paBHOBECHE 1 3.12

14 JlaGoparopnas padota "MccrnenoBanue sSiBJIeHUS TEMII000MEHA TIPH CMEIIIUBAHUH 1 1 10.12
XOJIOTHOW ¥ ropsiueit BoJbI"

15 Pacuet xonuyecTBa TEIUIOTHI, HEOOXOAUMOTO JJIsl HarPEeBaHMs TeJIa U BBLACTISEMOTO 1 17.12

UM IIPH OXJTAXKICHUU




16 JlaGoparopnas padota "OnpeneneHue yaeabpHON TEIIOEMKOCTH BemecTna 1 24.12

17 OHeprus TOIINBA. YIeJIbHas TEIJI0Ta CrOpaHus 1 14.01

18 [1naBrneHue u OTBEpAEBaHUE KPUCTAIUIMYECKUX Tell. YAelbHas TeIUIoTa IIaBICHUS 1 21.01

19 JlaGoparopnas padota "OnpeneneHue yaeabHON TeIIOTH IIaBICHH Jibaa" 1 28.01

20 [Tapoobpa3oBanue u KoHaeHCanus. Mcnapenue 1 04.02

21 Kunenue. YienbHas TEIioTa napooopa3oBaHus U KOHACHCAIUN. 3aBUCUMOCTh 1 11.02
TEeMIIepaTyphl KUIEHHs OT aTMOC(HEPHOTO 1aBICHUS

22 Bnaxxnocts Boznyxa. Jlaboparopnas padota "Omnpezenenre OTHOCUTEILHOM 1 18.02
BJIQXKHOCTH Bo31yxa"

23 Perrenue 3a1au Ha onpe/e/ieHUe BIAKHOCTH BO3IyXa 1 25.02

24 ITpuHnuns! paboTs! TEIIOBLIX ABUrarenei. [laposas TypOuHa. JBurareins 1 4.03
BHYTPEHHETO CrOpaHus

25 KIIJI TeroBoro asuraress. TerioBble IBUraTeNn U 3alIUTa OKPYXKaroLel cpesibl 1 11.03

26 3aKOH COXpaHEHUs U MPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOLECCAX 1 18.03

27 OnexTpusanus Tei. [[Ba posa 3MeKTPUUECKHUX 3apsi0B 1 25.03

28 VYpok-uccnenoBanue "INEKTpU3aLUs TeJl UHAYKIMEN U IPU CONTPUKOCHOBEHUU" 1 08.04

29 | BsammoneiicTBHe 3apsDKEHHBIX Tell. 3akoH Kyinona 1 15.04

30 Dnextpuyeckoe noje. HanpsskeHHOCTh anekTpudeckoro moiis. [puniun 1 22.04
CYNEPIO3HIINU dIICKTPUICCKHUX TTOJICH

31 Hocurenu snexrpuueckux 3apsaaoB. DaeMeHTapHbli 3apsaa. CTpoeHue atoma 1 29.04

32 ITpoBOAHMKY U IUIIIEKTPUKH. 3aKOH COXPAHEHUS DIEKTPUUECKOro 3apsaa 1 06.05

33 DIeKTPUUYECKUI TOK, YCIIOBUS €0 CYIIeCTBOBAHUS. MICTOUHUKH AIEKTPUIECKOTO 1 13.05
TOKa

34 JIeHCTBHS 3JIEKTPHYECKOTO TOKA 1 20.05

OBLIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34
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