MUWHHUCTEPCTBO MPOCBEIIEHAS POCCUIICKOM ®EJEPAIIUU
Komurer no oopasoBannio Cankr-Ilerepoypra

Anvunucrpaunus Kpacaorsapaeiickoro paiiona Cankr-IlerepOypra

I'BOY aunei Ne533
PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
MO yuwnrenen 3amecTtuTenb qupekropa  JupekTtop
MaTEMaTUKU U PU3UKU o YBP
Kynn M.IO.
Kuranosa C.U. Kmoxuna H.B, [IpuKas Ned30-1 01 «06»
[Ipotokon Ne5 ot «06» utonst ot «06» utonss 2026 r. utons 2026 r.
2026 1.
PABOYASA ITPOTPAMMA
(ID 7680788)
yueOHoro npeamera «®@usuka. IlIpopuiabHblil ypoBeHb)
1151 oOyuarormuxcs 8¢ kiacca (mpod)
2026 — 2027 y4eOHbli T0O1
' N
o OOKYMEHT NOAMWUCAH
3NIEKTPOHHOW NOANUCHIO Capxcr-TlerepOypr
CepTudukar 0E42607FIFEC395A2E3COFFB7CIBEOF2 2026

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

L y




MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma yueOHoro mnpeamera «®dusmka» npnas 8c Kiacca
pazpabotana Ha ocHOoBe @DenepasibHOM pabouell mporpaMMbl 1O  (QU3UKE
(yrmyOnéunsiii  ypoBeHb), TpeboBanuii ®PI'OC OOO, denepanpHOil paboueit
nporpamMmbl  BocnuTaHus W KoHuenuuu mnpenogaBaHus ydeOHOro MpeaMera
«Dusznkay.

IIporpamma  peamusyercs B 8¢ kinacce mpoekra «lllkombr —
accoUMUpoBaHHble MapTHEPHI «Cupuyca» MO HampaBieHUI0 «Marematuka —
¢uzuka — uHpopmaTukay. [lpu peanuzanuu nporpammbl UCTONB3YIOTCS y4EOHO-
METOJMYECKHE MaTepuaiabl MW  KaJICHIApHO-TEMAaTHUYECKOE  IUIAaHUPOBAHHUE,
pexoMeHoBaHHbIe OOpa30BaTeNbHBIM LHEHTPOM «CHUpHyC».

OC00EHHOCTBIO peain3aluy MPOTPaMMBbI SIBJIIETCSI MHTErpalys YPOUHOU H
BHCYPOYHOM  AeATENbHOCTU.  [IpakTMKO-OpMEHTHpPOBAHHAs  COCTABJISIONIAS
¢u3nyecKoil MOArOTOBKM OOYyYaloOLIMXCsl, BKIIIOYasl BBINOJHEHUE JIaOOPATOPHBIX
paboT, pU3NYECKUil SKCIEPUMEHT, MPAKTUKYMBbI, UCCIEI0BATEIbCKUE 3aJaHUS U
OTJIEJIbHBIE AJIIEMEHTBI IPOEKTHOW JESITEIIBHOCTH, PEajJu3yeTcsi B paMKax Kypca
BHEYPOUHOI JieaTebHOCTH «IIpakTukym 1o pusukes.

CopepxaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBJIETBOPEHHE
MOBBIIIICHHBIX  3alPOCOB  OOYYAIOIIUXCS, CTpeMsIMXcs K Oojee TIyOOKOMY
OCBOEHHUIO (PM3MUYECKUX 3HAHUN, U Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYyYHOU
IrpaMOTHOCTH  oOy4amommxca. B nporpamme mno ¢Qu3uke  y4UTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no u3uke ycTaHaBIMBAET pacupeieiieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COIAEPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ UEIbI0 OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJBKY (PHU3NUYECKUE 3aKOHBI JIeKAT B OCHOBE IPOIECCOB U
SBIICHUM, W3y4aeMbIX XHUMHUEH, Ouoyoruen, acTpoHOMUEH U (PUINIECKON
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npdOEYMEMETIOGAWBYAde sicHbIe | 00pa3lbl MPUMEHEHHUST HAyYHOTO METOjla
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OpHa w3 rIaBHBIX 3a7a4 (U3UYECKOTO OOpa30BaHUS B CTPYKTYpe OOIIEro
oOpa3oBaHUsSI COCTOWT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaAaMOTHOCTH U
MHTEpeca K HayKe y 00y4aronuxcs.

W3ydyenne ¢u3nkum Ha YrIyOJIEHHOM YypOBHE IIPENIoyiaracT YBEPEHHOE
BJIQJICHUC CIIeTYFOIIUMU KOMIIETCHTHOCTSIMH, XapaKTePU3yIOIINMHA
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHHS,

e HWHTEPIPETHPOBATH JAaHHBIC M MCIIOJIb30BaTh HAYYHBIC JI0KA3aTEIhCTBA
JUTSL TIOJTy9CHUS BEIBOJIOB.

[enn wusyuyeHuss QPU3NKK HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
ompeneneHsl B Konnenmum mnpenomaBanust ydeOHoOro mpeamera «Dusnka» B
oOpa3oBarenbHBIX opraHuzanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE  00111€00pa30BaTEIIbHBIE IPOrPAaMMBbl, YTBEPKAEHHOM pElICHUEM
Komnernn Munucrepcrsa npocsenienust Poccutickoii @enepanuu (MpoTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydyenust pu3NKU Ha YIIIyOJIEHHOM YPOBHE:

e Pa3BUTHE WHTEpPECAa M CTPEMJICHUS OOYy4YaIOMUXCS K HAYYHOMY H3YyUYCHHIO
IIPUPOJIBI, PA3BUTHE WX UHTCIUICKTYaTbHBIX M TBOPUYECKHUX CIIOCOOHOCTEIH;

e Pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJe TO3HaHWs U (OPMHUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

o popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YeHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e bopMHupOBaHUE yYMEHHUU TPUMCHITh (QU3NICCKUE 3HAHUS W HAy4YHBIC
JI0Ka3aTeNbCTBA U1 OOBSICHEHUST OKPY KAIOIINX SBJICHMIA;

e opMupoBaHUE TPEACTABICHUNA O ponu (PU3UKKA JUIST Pa3BUTHUS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

epa3BUTHE  TMPEACTaBICHUH O  BO3MOXHBIX  cepax  Oymymiei
npodeCCUOHAIBHONW  JICSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKAa K
JanbHeneMy 0Oy4eHUIO B 3TOM HaIlPaBJICHUN;

e popMHupOBaHUE TOTOBHOCTH K JajbHEWIIEeMy W3Y4YeHHIO (U3UKH Ha
yrayOn€HHOM YpOBHE B pPaMKax COOTBETCTBYIOMIMX Tpoduieid oOydeHHs Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

JlocTkeHne 3TUX IieNield MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01iero 00pa3oBaHusi 00ECTIEUNBACTCS PEIICHUEM CIISAYIONIUX 3a/1ayu:

e IPUOOPETEHNE 3HAHUN O TUCKPETHOM CTPOEHHH BEIECTBA, MEXaHUYECKHUX,
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¢ OCBOCHUE METOJIOB pELICHHUS PAacuCTHBIX M KAYECTBEHHBIX 3ajady,
TpeOYIOMUX CO3JaHUSI W HWCIONB30BaHUA (PU3UUYECKUX MOJENeH, BKIIOUas
TBOPYECKHUE U MPAKTUKO-OPUEHTUPOBAHHBIC 3a]a4H;

e Pa3BUTUE UCCIIENOBATENHLCKUX YMEHUN: HAOIIOJaTh SIBICHUS U HU3MEPSTh
bu3nUecKue BEIMYUHBI, BBIIBUTATh TUIOTE3bl U Mpe/jiaratb SKCIepUMEHTaIbHbIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W MIPOBOJUTH OMBITHI, KCIEPHUMEHTAITHHBIC
UCCIIEIOBAHUSI, aHATM3UPOBATH MMOJYYCHHBIE TAHHBIC U JI€JIaTh BHIBOJIBL;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMalKer (U3HMUYECKOTo COAEpKaHU,
BKJIIOYAsi UHPOPMAIUIO O COBPEMEHHBIX TOCTHKEHUSAX (DU3UKU, UHTEPIIPETAIUs U
KPUTHUYECKOE OlICHUBaHUE UH(MOPMAITNH;

e 3HAKOMCTBO cO cepamu npodecCuoHaIbHON NeSITENBbHOCTH, CBI3aHHBIMU C
(GbU3UKOM, U COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAaHHBIMU Ha JOCTHXKCHUSIX
bu3YeCcKO HAYKH.

Cornacao yueOHomy tuiany ['BOY Jlumeit Ne533 na usyueHue ydeOHOTO
npeamerta «Pusnkay B 8 kitacce oTBoauTCs 68 yacoB (2 yaca B Henento). B pamkax
peanusanuu npoekta «lllkonbl — accouuupoBaHHblE TapTHEPH «CHpuycay
npoduiabHas MOJATOTOBKA OOy4YaroOlIMXCs IO HampaBiieHWio «MaremaTuka —
¢buzuka — uHPopMaTrKa» AOMOJHUTEIBHO 00E€CIIEYMBACTCS KypPCOM BHEYPOUYHOM
nestenbHocTH «lIpakTHueckas gusuka» o0bEMOM 68 wacoB B roj (2 yaca B
Heneno). Peanuzanms ypoyHON W BHEYPOYHOM COCTaBIISIONIMX OOECIIeUrBaCT
JOCTIDKEHHE  TUIAHUPYEMBIX — PE3yJbTaToB  OOy4YeHHSs, MPEeayCMOTPEHHBIX
nporpaMmoit  yrimyOn€HHoro - u3ydeHus  GU3MKM M PEKOMEHIAIMSIMU
Oo6pazoBatenbHOro 1eHTpa «Cupuycy.
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COJAEPXXAHUE OBYUYEHUA
8 KUIACC

Paszneua 6. TenuioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPkKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopnenn TBEPAOro, >KHIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammnueckue u amopgubie Tena. I'padeH — HOBBI Marepuan A HOBBIX
TEXHOJIOTUMA. TEXHOJOTUM TOJYYeHHUS HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHUE
CBOWCTB Ia30B, KUJIKOCTEU U TBEPJBIX TEJ HA OCHOBE IOJIOKEHUN MOJIEKYIISIPHO-
KMHETHYECKOW Teopuu. [[OBEpXHOCTHOE HATSKEHUE, CMauMBaHUE, KAIIWIUIAPHBIC
ABJIEHUA. TEIUIOBOE paCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb JIABJIECHUS ras3a OT
00BEMa, TEMIIEPATYPBHI.

Temneparypa. CBsi3b TeMHEpaTypbl CO CPEAHEH KUHETHYECKON 3HEPrUeu
TEIUIOBOTO JIBUKEHHUS 4acCTHUlLl. TeMIlepaTypHbI€ IIKAJIbL.

Buytpennsis sHeprug. CnocoObl HW3MEHEHUSI BHYTPEHHEH 3HEpruu:
TerIonepeaaya U COBEpLICHNE paboTHI. Bunsl TEIJIONEPENAYH:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Npupoiae u
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLECCOB.

KonudectBo TemnoTsl. YaenabHas TEMIOEMKOCThH BelIECTBA. TemiooOMeH u
TEIJI0Boe paBHOBecue. 3akoH HbioToHa-PuxmaHna. YpaBHeHHe TEIIOBOTo OaaHca.

[InaBieHrEe U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEILECTB. Y IEJIbHAS TEIJIOTA
naBieHus. [lapooOpazoBanue u koHjeHcarnus. Mcnapenue. Kunenne. Y aenpHas
TEIjoTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEPAaTypbl  KUIMEHUS  OT
atMochepHoro napiieHHs. HachlllleHHBII M HEHACHIIEHHBIA Tap. BiaxHOCTh
BO3/yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpunruner pabotsl TernoBeix aBurateneit. KIIJ TermoBoro nBurarens.
TeruioBple ABUTATENIM M 3alllATa OKPYXKAroIIeHd cpenapl. TennoBble MOTEpU B
TEIUTOCETSX.

3aKOH COXpPAHEHUS W MPEBPALICHUS SHEPTrUU B MEXAHUYECKHX U TEIIOBBIX
IIpOLECCax.

Hemoncmpauyuu.

Habmtoenue OpoyHOBCKOTO IBUYKEHUSI.

a0IroeHNE TN Y3A.

0 AQHYSIBOIARETMENMnMiT  TOBEPXHOCTHOrO HATSKEHHWS, CMauyuBaHUA U

NEKTPOHHOW NO I'IIdC:I:-PD
KAallUJUIAPHBIX SBJI
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N3mMeHeHne naBieHUs rasa npu HM3MEHEHUHM 00bEMa M HArpeBaHUM WIIU
OXJIAJKICHUU.

[IpaBuiia u3MepeHus TeMIEpaTyphl.

Buasl Tertonepenaym.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CHUJIAMU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIECTB.

HabGnronenue xumneHus.

HaGrogenune noctossHCTBa TeMITepaTyphl MPH TIaBICHUH.

Mopenu TennoBbIX IBUTATEIIEH.

Jlabopamopuwie pabomul u onvimel.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUSL.

OMnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MIIA caxapa.

N3mepeHne TeMieparypsl IPU MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JaTyuKa TEMIIEPaTypBhl.

OnbITel 1O HAOMIOACHUIO TEIJIOBOIO PACHIMPEHUS Ta30B, XKUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

HccnenoBanre 3aBUCHMMOCTH JABJIEHUS BO3JyXa OT e€ro ooObéma #
TeMIrepaTyphbl.

[IpoBepka TUMOTE3bl JUHEUHOW 3aBUCUMOCTHU JIJTMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH OHEpPruM Tela B pe3yibTaTe
TeIIonepeayi U padoThl BHEITHUX CHUJI.

HccnenoBanre SBJICHUS TEIIOOOMEHA TMPU CMELIMBAaHUU XOJIOJHOM W
ropsiueu BOJIBI.

Omnpenenenre KOJIUYECTBA TETUIOTHI, MOTYYEHHOTO BOJOW MPH TETUIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIJIUHAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPH (3akoH HbioToHa-Prxmana).

Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaeabHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsiaoB. BzaummopeicTBhe
3apsKEeHHBIX Tell. 3akoH KynoHna.

4 3JI€KTBI/I‘-IGCKOC Jpone. HanpsipkEHHOCTb  3JIEKTPHYECKOro ToJIs. IIpHHIHI

0 OOKYMEHT NOOMUCA
cgﬁgggggﬂwwgnx noJiey (Ha Ka4ECTBEHHOM YPOBHE).
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Hocutenu snexkTpuyeckux 3apsaoB. DIEMEHTApHBIA AJIEKTPUYECKUN 3apsi.
Crpoenue artoma. I[IpoBOoAHMKH, IUAIEKTPUKA U TOJYINPOBOJAHUKHU. 3aKOH
COXPAHEHMS IEKTPUUIECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIaX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuina Toka. DIEKTPUUECKOE HaNpsHDKEHUE. AMIIEpMETp
Y BOJIBTMETP B LIEMU NOCTOSTHHOTO TOoKa. CONMPOTUBIIEHHE NMPOBOAHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH Oma s yuactka nenu. llocnenoBarensHoe u
napasuielibHOe coeuHEHnE MPOoBOAHUKOB. DJ]C B LIeNM MOCTOSHHOTO TOKA. 3aKOH
Oma mna nonHou nenu. IlpaBuna Kupxroda. Pacd€r mpocThIX 3J€KTPUUYECKUX
uene. HennHelHbIe SJIEMEHTHI.

PaGota ©u MOIIHOCTH dJEKTpUYECKOTO TOKa. 3akoH Jlxoynsa-JleHna.
DneKkTpudecKre ey U MOTPEOUTENH IISKTPUIeCcKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MaruuTHOe noJjie 3eMJIu U €ro 3Ha4Y€Hue JJIs )KU3HU Ha 3eMIie.
OneiT Opcrena. MarHutHoe 1ojie 3JeKTpudeckoro Toka. OnbeiT  Awmrepa.
[IpumMeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO IIOJSL Ha
MpOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmnpeleneHue €€ HampaBJICHUs.
DNEeKTpoABUTATENlb MOCTOSSHHOTO TOKa. Mcrmonp30BaHHME 3JIEKTpOABUTATENEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

Omneitel @apajned. SABiaenue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEeKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX MCTOYHUKAX DHEPrUU. DKOJIOTMYECKUE
po0IeMbl SHEPTETUKH. TOIMIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOHIIH.

Hemoncmpauyuu.

DJeKTpu3alus Tej.

JIBa pojia JIEKTPUUECKHX 3apsJI0OB U B3aMMOJICHCTBUE 3apsSKEHHBIX TEll.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DJIeKTpOCTaTUUECKast HHAYKITHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MopaenupoBaHue CWIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJS C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOAHUKH U TUDIIEKTPUKH.

N cTOYHMKYN TOCTOSIHHOTO TOKA.

-

O

hS

Ceprugurar OE42607F1 E%%%ERE%J%%%E&%EEDFE

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

[o5)

€UCTBUA BJIGKT%I/I‘-ICCKOFO TORA.
OOKYMEHT NOANKWCAH

3 NERFBSTRBICS BIEA O @) KUIKOCTH.




N3mepeHue cuiibl TOKa aMIepMETPOM.

N3mepeHre 3eKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrar n MarasuH CONpOTUBIICHUN.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH Pa3EJIEHUs MOJIHOCOB MAarHUTA.

MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarHuTtHoOE o€ ToKa. DJIEKTPOMArHHmT.

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.

OmnerTer apanes.

DJIEKTPOTreHEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

OneITel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJI MPU COMPUKOCHOBEHUH H
WHIYKIUEN.

HUccnenoBanne OEWCTBUS DJIEKTPUYECKOTO IO HAa NPOBOJHUKUA U
JIARJTICKTPUKHU.

COopka 1 UCTIBITAHUE AIEKTPUUECKOM 1IETIH MMOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP, OT
HaIpsDKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OMNBITEI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh DJIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJHUKA OT €ro IJIMHBI, IUIOIIAIN ONMEPEYHOTO CEYEHUS U MaTepuaia.

OmnpeneneHue yaeiabHOr0 CONPOTUBIIEHUS TPOBOAHUKA.

[IpoBepka mpaBWiIa CIHOXKEHUS HAIPSHKEHUHM TIPU  MOCJIEI0BATEIIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHJIbI TOKa NPU TApauIeIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[TpoBepka BeImoHEHUS 3aK0HAa OMa 17151 MOJTHOM LIETIH.

N3ydeHne BOJIbTAMIIEPHBIX XapPaKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBaHUS WIH NOJYIPOBOJIHUKOBOIO JIUOJA).

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOpE.

Onpenenenue KII/] HarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

i I/IS CHHUC MAIrHUTHOI'O I10JIA i'\ﬂDCTOHHHBIX MAar"dmuToB HpI/I nux O6T>€I[I/IHGHI/II/I n
0 OOKYMEHT NOAMNWCAH
P3P EHHoN noanuckio

CepTudukar DEdZEi}?HI‘I/ESS%&%E%E{&%}%QHE 3) S SJICKTPHUYCCKOr0O TOKa Ha MAaroHuTHYIO CTPCJIIKY.
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OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KATYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBi€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS) CEpACYHUKA B KaTyIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUATraTeibHONM yCTaHOBKH.

OnbpITEl 1O  HKCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIUU:
UCCIIEIOBAaHNE N3MEHEHUI 3HAUEHUS U HANPABJICHUS MHIYKIIMOHHOTO TOKA.

-

-\\'
OOKYMEHT NOANUCAH
ANEKTPOHHOM NOANKUCHIO
Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA YTI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMUpOBaHbI CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

o I)nampuomuuecxkozo éocnumanus:

IIPOSIBJIEHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKHUX YUEHBIX-(DU3HKOB;

o 2)2pasrcO0ancKko2o u Oyxo8HO-HPABCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U DTHUYECKUX MPOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHLUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPHUATHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKh KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTHHM, BAXKHEHILIEHW COCTAaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAaIUsl B JCSATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAy4YHOH JHO003HATEIHLHOCTH, HMHTEpPEcCa K HCCIIeI0BATEIbCKON
JEATEIIbHOCTH;

o S)popmuposanun Kynomyput 300p06ba U IMOUUOHAILHOZ0 O1A20NONYUUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWi 0O€30MacHOro TMOBEACHUS Ha
5 TPUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B

0 TONGOKNME KT TOBAAKCAH
RO B RAOR AP Qyappika [pedexcun, npusHamme cBoero mpaBa Ha

Cepruduxar OEA BTGy T rakoPor e Fipa®aly qpyroro yeaoBeka;
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e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPAaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
o0Opa3oBaTeILHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHUIM;

MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO Mpodecchid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)IKON02UYUECKO20 60CRUMAHUA:

OpHEHTAaIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN JIS pelieHUs 3aaad B
0o0JacTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MOCJIEACTBUN JIJIs1 OKPYKAIOLIEH CPEJIbI;

OCO3HaHHE TJI00ATBHOTO XapaKTepa JIKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

HOTPEOHOCTh BO B3aUMOJEUCTBUM TIPU BBIIIOJHEHUU UCCIEAOBAHUNA U
IPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

NOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO
NeSATEIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUEe Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B NPUOOPETEHHH HOBBIX (HU3UYECKUX
3HAHMU;

CTpEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKAa CBOMX JECHCTBUM C YYE€TOM BIUSAHUS Ha OKPYXKAIIIYK Cpeny,
BO3MOJKHBIX INI00ABHBIX TOCIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHbIC YICOHBIC NCHCTBHSI,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YI€OHBIC TCUCTBUS.

——HeosHaBateabHbie-yHiBepeaibihle yueOHble 1edcTBUSA

Ceprudurar OEA (BRSNS ACtaCCNPAHAPYBATE NX;
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BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B paccMaTpUBAeMbIX (pakTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TMPH HW3YYEHUU (DHU3NIECKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJbBI C HCIOJIb30BAHUEM JIEIYKTUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 pemieHus yueOHo (u3nueckod 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHHUS, BHIOOpP Haubojee MOIXOJSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaegoBare/ibCKue 1eiCTBUA:

MCII0JIB30BaTh BOMIPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT O3HAHMUS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3HUecKuil FKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BaHNE (PU3NYECKOTO SBIICHUS;

OIICHMBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATH BOZMOXKHOE JaJIbHEIIIee pa3BUTHE (PU3HMUECKHUX MPOI[ECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTax.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, MHCTPYMEHTHI M 3alpPOChl MPU IOUCKE H
oTOope UH(pOPMAIIUU UK JAHHBIX C YUYETOM MPEITIOKEHHON yaeOHOH (hrU3UIeCKOi
3a/1aui;

aHaJTM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(POpPMAILIHIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

OIICHMBATh HANEKHOCTh HH(POPMAIMM TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTesieM uin chOpMyITHPOBAHHBIM CAMOCTOSTEILHO;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpencTaBieHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIaeMble 3a7aydl HECIIOXKHBIMH CXEMaMHu,
JuarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3a/JaBaThb BOMPOCHl IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HAlEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE

-

O

Ceprugurar OE42607F
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nyOIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJHEHHOTO (PU3UYECKOTO OTMBITA
(9KCTIEpUMEHTA, UCCIEeIOBAHUS, IPOCKTA);

MOHMMATh U HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpodIembl;

NPUHUMATD LEIH COBMECTHOU JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS I10
e€ JOCTM)KEHUIO: PaCHpeNeNsiTh pOJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO 4YacTh pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBIICHUIO M KOOPIMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

OILICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMNA TPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aMMOICHCTBHSL.

PeryasiTuBHbIe YHHBepcAJbHbIE YueOHbIE AeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHUTYAIHSIX, TPEOYIOITUX TSI
pereHus: GU3NUYeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3NUYHBIX  MOAXOAAX  TMPUHSITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHATHEC PEIICHUS B TPYIINE, MPUHATHAE PEIICHUH TPYIIITON );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pENICHUsS (PU3MUECKOW 3a7aqydl WM
IJIaH HCCIEOBaHUS C YYETOM HUMEIOIMIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIlU{ U TIpeajiaraTh IJIaH €€ N3MCHCHHUS;

OOBSCHATh  TPUYMHBI  JIOCTHRKEHUS  (HEIOCTW)KEHHS])  PE3yJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJE B XOJI BBITIOJIHCHHS
(bU3MYECKOro HCCIEAOBaHUS WIJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYaIlU, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yiIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro YesioBeKa B XOJE€ CHopa WIH IUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYToTo.

MIPU3HABaTh CBOE MIPABO HA OIIMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

0 [OKYMEHT NOAMNWUCAH
%@Eﬁaﬁw”&%’w&’pﬁﬂl"%*@ KJlacce| peIMETHBIE PE3yJIbTaThl Ha YriIyOJICHHOM
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UCIIOJB30BaTh MOHATUS (Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSIHHUSI BEUIECTBA, KPUCTALIMYECKHE U
amop(HBIC Tena, HACBHIMICHHBI W HEHACHIIICHHBIA Iap, CHOCOOBI M3MCHCHUS
BHYTPEHHEW JHEPruM, »JJIEMEHTAPHBIA DJIIEKTPUUYECKHN 3apsii, TPOBOJHUKH,
MOJIYNIPOBOJHUKH, JUAIEKTPUKH, UCTOYHUKH MTOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MAarHUTHOE TIOJISI, ONTHYECKAas CHCTEMa) W CHUMBOJIMYCCKHUHN SI3bIK (DU3HKU TIPHU
pelIeHNH YYeOHBIX U MTPAKTUYECKUX 33/1a4;

YBEPEHHO pa3jinyaTh SIBJIICHUS (TEIJIOBOE pacliMpeHue (CkaTtue), TErIoBoe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHUE, CMAYMBAHUE, KAIWUISIPHBIC SIBIICHUS,
UCTIapeHue, KOHJACHCAIUs, IUIaBJICHUE, KPUCTAILTU3AIMS, KHUIIEHHUE, CIOCOObI
Teronepeaayu (TErmIonpoOBOIHOCTb, KOHBEKIIMS, U3yUYCHHE), TEIUIOBBIE TTOTEPH,
ANEKTPU3ALMUA TEJ, B3aUMOJCHCTBUE 3apSAJI0B, JCHUCTBUS JJIEKTPUUECKOrO TOKA,
KOPOTKO€E 3aMbIKaHHE, B3aUMOJICCTBUE MAarHUTOB, JEHCTBUE MarHUTHOT'O MOJIsS Ha
MPOBOJTHUK C TOKOM) [0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh  IPOSIBJICHHWE  M3YYEHHBIX  (U3WYECKUX  SIBJICHUU B
OKpyXkaromieM Mupe (B ToM uuciie (U3MYecKue SBICHUS B MPUPOJE:
MOBEPXHOCTHBIE W KaNWJUISIPHBIE SIBIICHHUS B MNPHUPOJE, KPUCTALIBI B HPHUPOJE,
usznydyenne CoJiHIIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI, 0Opa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, JJICKTPUYECKHE SBJICHUS B arMmocdepe, IICKTPUUECTBO
YKMBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJId, Apeid MOJIIOCOB, POJIb MArHUTHOIO
noJiss JUIsS KU3HM Ha 3eMjie, TMOJSIPHOE CHSHHUE), TPU OTOM MEPEBOAUTH
MPAKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIC CBONCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHIM;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIOIb3YS
dbuznyeckre BeIMYMHBI (TeMreparypa, BHYTPEHHSS DSHEpPrusi, KOJIUYECTBO
TEIJIOTHI, paboTa rasa, yjeibHas TEMJIOEMKOCTh BEIIECTBA, YACJIbHAs TEIIoTa
TUIABJICHUS, YIENbHAs TEIUIOTa MapooOpa3oBaHUs, yJeidbHAas TEIUIOTa CropaHus
TOIJIMBA, KOA(DPUIIUEHT MOJE3HOT0 JEeHCTBUS TEIJIOBOW MAalllMHBI, OTHOCUTEIbHAS
BJIAKHOCTh  BO31yXa, OJEKTPUYECKUM 3apsll, CHJIa TOKa, DIJIEKTPUYECKOE
HanpsHKEHWE, COINMPOTUBIIEHUME TpoBoAHMKA, D/IC B 1lemM MNOCTOSIHHOIO TOKAa,
IEKTPUUECKOE YAEIbHOE COMPOTHBJICHUE BEIIECTBA, paboTa W MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMUCAHUU TIPABMWIHHO TPAKTOBATHh (PU3UUYECKUIA CMBICTT
HCIIOJIB3YEeMbIX BEJIUYWH, MX O0O3HAYEHUS W EAUHUIIBI (PU3HMYECKUX BEJIUYUH,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOLIUE JTaHHYIO (PU3UYECKYIO BEIMYMHY C JIPYTUMHU
BEITUYMHAMU, CTPOUTH TPa(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIIMUNH;

-
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3apsifia, 3akoH KynoHa, OpUHIUI CyNEepHO3UIIMU DJIEKTPUUYECKUX MOJEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma 715 MOTHOM 1eTH, 3aK0H
Jlxoynsa-JleHna, 3aKOH COXpaHEHUsI SHEPTUU, MPU ITOM Pa3NUYATh CJIOBECHYIO
GhopMYJIMPOBKY 3aKOHA M €r0 MaTEeMaTHYECKOE BBIPAKCHHE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPealbHhIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHITh (U3UICCKUE MOICIHN IS OOBSICHCHHUS
(bU3UYECKUX MPOIIECCOB U PEIIeHUs YUeOHBIX 3aj1ay;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peliaTh
KaueCTBEHHbIC 3aJlaud, B TOM 4YHUCJIE TPEOYIOIUEe YHUCIECHHOTO OICHUBAaHUs
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEIMYHMH, IPU 3TOM BHIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEIb, BBISBIISITH MPUYMHHO-CIICICTBEHHBIE CBS3U M BBICTPAMBATh
JIOTMYECKYIO0 IIETIOYKY PAacCyXIECHUM C ONOpoOM Ha H3y4YEHHbIC CBOMCTBa
buznyecKkux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MO/IEIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadd (C omopod Ha 2—-3 ypaBHEHMS) IO
H3y4yaeMbIM TeMaM Kypca (Pu3MKHU, BbIOMpasi aJeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3BIBAIOIINX (DU3NYECKUE BEIIMYMHBI,
3allMChIBaTh KPATKOE YCIOBHE U Pa3BEPHYTOE PEIICHUE 3a/Ja4M, BbISBIATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHbIE, 00OCHOBLIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIC, NPUMEHATh METOAbl aHAJINU3a
pPa3MEpPHOCTEH, UCTOIB30BaTh I'paUUECKUE METOMBI PEIICHHS 3aj]ay, MPOBOIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacy€Thl, OICHUBATh PEAIMCTUYHOCTD
MOJTYYEHHOTO 3HAYCHHMS (PU3NYECKON BEIWYMHBI W OMNPEISIsaTh Pa3MEpPHOCTH
(bU3UYECKON BETMYUHBI, TOJYUYSHHOU MPU PElICHUN 3aa4H;

pacro3HaBath MPOOJIEMbI, KOTOPbIE MOXHO PEHIUTh NpPU  TOMOITA
(bU3NYECKUX METOJO0B, M IIpeJylaraTh OPHEHTHPOBOUYHBINA CIIOCOO pEIICHUS, B
OMMCAHUW  HCCJCJAOBAaHMS  paclio3HaBaTh  IPOBEPSEMOE  MPEATNOJIOKEHHUE
(rumotesy), UHTEPIPETUPOBATH MOJIYYCHHBIN PEe3yIbTaT;

MIPOBOJAUTH OMBITHI 10 HAOMIOJEHUIO (PU3UYECKUX SIBJICHUN WU (PU3NUECKUX
CBOMCTB Tei (KamwUIApHbIE SBICHUS, 3aBUCUMOCTBH JABJICHHS BO3JyXa OT €ro
o0béMa W TeMmmeparypbl, CKOPOCTH IIpoIlecca OCThIBaHUS (HArpeBaHUS) TIPH
M3JIy4YEHUH OT I[BE€Ta HW3JIy4arolleil (MOoriomarmnieil) NOBEPXHOCTH, CKOPOCTh
UCIIAPEHUST BOJBI OT TEMIEpaTyphbl >KUJIKOCTH M IUIONIAAM €€ TMOBEPXHOCTH,
ANIEKTPHU3AIUS Te M B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3apsA0B, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIM3allUsl MATHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB,
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CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 000pyaoBaHMUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TpSIMbIE M KOCBEHHBIE HW3MEpeHUs (PU3MYECKUX BEITUYHUH
(TemriepaTypa, OTHOCUTENbHAs BIIAXXHOCTh BO3]lyXa, CWJIa TOKa, HaIpsDKEHUE,
ylenabHas TEIUIOEMKOCTh BEILECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa Hu
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa HM3MEpPEHUs, (PUKCUPOBATH MOKAa3aHUS
npuOOpOB, HAXOAUTh 3HAYEHUE U3MEPSEMOI BEIMUYMHBI C TIOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHNBATH NOTPEIIHOCTh U3MEPEHUM;

IPOBOJNUTH HKCIIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHUs WU
OXJTKICHHUS, UCCIICIOBAHUE SIBICHHSI TEIJIOOOMEHA MPH CMEITUBAHUH XOJIOAHON U
ropsiueid  BOABI, 3aBUCHMOCTb CONPOTUBJICHMSI IPOBOJHUKA OT €ro JUIMHBI,
IUIOIIAIM TONEPEYHOTO0 CEYEHHsS M YAEIbHOIO CONPOTUBICHHUS BEIECTBA
MIPOBO/IHHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIMpPSDKCHUSA Ha
MIPOBO/IHUKE, MCCIIEOBAHUE TOCIEIOBATEIILHOTO U MAPAJUICIBHOTO COEAMHEHUN
MIPOBOJHUKOB): COBMECTHO C Yy4HTeNneM (OpMyIHpoBaTh 3a4adyy M THIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLHH,
MPEJICTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (PM3MUECKUX BEJIMYUH B BUJAE TAOJHUIl U
rpadMKoB, OIEHUBATh MOTPEIIHOCTH, JelaTh BBIBOJABI 10 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coOnoaTh MpaBwiia Oe3omacHoro Tpynaa mnpu padbote ¢ 1abopaToOpHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS W3YYCHHBIX MPHUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOM Ha WX OmucaHus (B TOM
YyCclie: CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBas TypOHMHA, amIepMeTp,
BOJIBTMETP, CUETUYHK AJIEKTPUUECKON IHEPIHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHble  BJEKTPONpUOOpbl  (MIPUMEpPHI), MPEJOXPAHUTENIM U HX
NpUMEHEHHEe B OBITY W TEXHHUKE, NPUMEHEHHE TMIOCTOSHHBIX MAarHHUTOB,
AIIEKTPOMArHUTOB, DJIEKTPOJBUTATENh MOCTOSHHOTO TOKa), MCIONB3Yys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHM, HEOOXOIUMbIe (PU3UUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHHYECKHE YCTPONCTBA U HW3MEPHUTEIBHEIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JBUTATeb BHYTPEHHEr0  CTrOpaHUf,

-

O

AJICKTPOCKOIIL C}JGOCTEIT , COCTaEfFI}ITB CXEMBbI SJICKTPUICCKHUX ].ICHCIZ C

YMEHT NOONWUCA
H@ﬁgﬁggmqgwn%b@panﬂeanmM COCAUMHCHUCM DJBJICMCHTOB, pasjii4dasi

CepTudukar DE4%é%g?#gbg%5%9&)%%‘&8%§E8¥MCHTOB QJICKTPHUYCCKHX ueneﬁ, HCIIOJb30BaTh CXCMbI

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS




U CXEMAaTHUYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
IpUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPHU PELUICHUH Y4eOHO-IPAKTHYECKHUX
3aj1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAILIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HHU i1 OOecriedeHus
0e30MacHOCTH TpU OOpalleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUsI 370pOBbS M COONIOACHUS HOPM 3KOJOTHYECKOrO IOBEACHHUS B
OKpYXalollen cpeje;

OCYUIECTBJIAThH MOUCK MH(MOpMauu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOSITENILHO  (pOpMYIHpysl TOUCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HaHUW W CpaBHEHUS JOTIOJHUTENBHBIX HCTOYHHMKOB BBIACIATH HHGOPMAIHIO,
KOTOpast SIBJSIETCSI MPOTUBOPEUNBOI HIIM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh TIPHU BBINOJTHEHUM YYEOHBIX 33JlaHUi HAyYHO-TOMYJISPHYIO
JaUTepaTypy (pU3MUEecKoro coaepiKaHus, CIPaBOYHbIE MaTepUaibl, PECYPChl CETU
WuTepHer, BiameTs npuéMaMHU KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
MH(pOpMaIU U3 OJTHON 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHbIE ITMCBMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
00001as nHMGOPMAITNIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO CONEpPKAHUS, B
TOM  YWCle MyOJNMYHO  MPEIACTaBISATH  PE3yJbTaTbl  MPOEKTHOW WU
UCCJIEI0BATENbCKON AEATEIbHOCTH, IPU 3TOM IPAMOTHO MCHOJIb30BATh U3yUYEHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIUICHHE
MIPE3EHTAIUEN;

IpU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIENOBAHUM (PU3NUECKHX MPOLIECCOB
pacnpenenarth OO0S3aHHOCTH B TpYIIE B COOTBETCTBUU C MOCTaBJICHHBIMU
3a/layaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATh €rO,
aJIckBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B JACSITEIBHOCTh TPYIIIBI,
BBICTpaWBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE, TMPOSBISISI TOTOBHOCTH
paspemiaTh KOH(QIUKTHI.
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

8 KVIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

1.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHUA

HUCIIOJIBb30BaTh IIOHATHUA

1.2

1.3

1.4

1.5

1.6

1.7

pa3nyaTh SIBJCHUS M0 OMUCAHHMIO MX XapPAaKTEPHBIX CBOMCTB MU HA OCHOBE
OTIBITOB, IEMOHCTPUPYIONINX JAHHOE (PU3NIECKOEC SIBICHUE

pacrio3HaBaTh  INpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  sIBICHHHA B
OKpY’KaloIleM MHUpE, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, NPH
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBIACIATH
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

OINKCHIBATh M3yUYEHHbIE CBOMCTBA Tel U (PU3NYECKHUE SBJICHUS, MCIIOJB3YS
¢u3nyeckue  BEIMYUHBI, NPU  ONMCAHUU NPAaBUIBHO  TPAKTOBATh
(Gu3nUecKuil CMBICT HCIIOJB3YEMbIX BEJIMYMH, O0O3HAYECHUS U EIUHHUIIBI
(Gu3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
(Gu3NYECKyI0 BEIWYHMHY C JPYTUMH BEJIWYMHAMM, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBOMCTBa Tel, (QU3WYECKUE SBIECHUS U TPOIIECCHI,
WCIIONIb3Ysl ~ U3YYEHHBIE 3aKOHbBI, IIpU OTOM JaBaTb CIIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE

0OBACHATH (I)I/I3I/I‘IGCKI/IC nponeccol u CBOMCTBA TC]I, B TOM YUCIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BLIABJIATH
MPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH 00BsicHeHHE U3 1 — 2 JTOTHYECKUX
maroB C IMOMOIIIBIO 1 -2 HU3YYCHHBIX CBOICTBaA (I)I/I3I/I‘{CCKI/IX HBHCHHﬁ,
(I)I/I3I/I'-IGCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pemars pacuéTHele 3ajauyud B 2 — 3 [EHCTBUSA, UCIHOJB3YyS 3aKOHBI U
bopmynbl, cBs3bIBaoIIMEe (DU3MYECKHE BETUYMHBL: HAa OCHOBE aHalIHu3a
YCHOBHUs 3aJayd 3allMCBhIBATh KPATKOE YCIIOBHE, BBIABIATH HEAOCTATOK
JaHHBIX JJIs peleHus 3aJaud, BBIOMpAaTh 3aKOHBI U (OPMYJIBL,
HeoOXoauMble il €€ pelleHUs, NPOBOAUTh pacy€Thl M CpaBHUBATh
NOJIy4EHHOE 3HaYeHHEe (PU3NYECKOM BETMUMHBI C U3BECTHBIMU TaHHBIMU

pacrio3HaBaTh IpPOOJIEMBI, KOTOpPbIE MOXHO pELIUTh IPH ITOMOIIU
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CBOMCTB Tell: (hopMyIHpOBaTH MPOBEPSEMBIC MPEANOIOKCHHS, COOMpATh
YCTaHOBKY M3 MPEUIOKEHHOT0 00OpyIOBaHMS, OMHCHIBATH XOJ OINbITa U
bopMynTupOBaTH BHIBOIBI

1.10

BBITIOJIHATL IMMPAMBIC U3MCPCHUS C UCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB
U AaT4uKOB (1)I/I3I/I‘ICCKI/IX BCJIMYMH, CPABHUBATL PE3YJILTAThI H3MepeHI/Iﬁ C
y4€TOM 331aHHOM aOCOIFIOTHON TOTPEIIHOCTH

1.11

IPOBOJUTH MCCIIEIOBAHNUE 3aBUCUMOCTH OJHOW (PU3MUYECKON BEITMUYUHBI OT
IpYroi ¢  HUCHOJIB30BAaHUEM  INPSIMBIX  M3MEPEHUM:  IUIAHUPOBATH
UCCIIEJOBaHNE, COOMpaTh YCTAHOBKY M BBINOJHATH WM3MEPEHHUS, CIEAYS
NPEUVIOKEHHOMY  TUTaHy,  (UKCHUPOBaTh  pe3yJibTaThl  MOJYYCHHOM
3aBUCUMOCTH B BHJIE€ TaOIUI] U rpaUKOB, AETaTh BBIBOABI IO PE3yJIbTaTaM
UCCIIEI0BAHNS

1.12

1.13

1.14

1.15

1.16

1.17

NPOBOJIUTh KOCBEHHBIE W3MEPEHHUs (U3UYECKUX BEIMYHH: IUIAHUPOBATH
U3MepeHusi,  coOuparh  SKCIEPHUMEHTAIBHYIO  YCTAHOBKY,  CIemys
IPEJI0KEHHOW HHCTPYKLIMH, U BBIYUCIISATh 3HAUEHUE BETMUHUHBI

co0JIr0aTh MpaBUja TEXHUKHA OC30MacCHOCTH MpHU paboTe ¢ J1a00paTOpHBIM
o0opynoBaHrueM

XapaKTCPpHU30BaATb IIPUHIHAIIBI HeﬁCTBHH HU3YUCHHBIX HpI/I60p0B u
TCXHUYCCKUX YCTPOfICTB C 0H0p0171 Ha UX OIMCaHUs, UCIOJIb3Yysd 3HAHHUA O
CBOMCTBaxX (I)I/I3I/I‘leCKI/IX SIBIICHUI u HGO6XO)II/IMI>IG (bPBPI‘lGCKPIG
3aKOHOMEPHOCTU

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W HM3MEpPHUTEIbHBIE
npuboOpsl MO CXeMaM M CXEMaTHYHBIM pPUCYHKaM, COCTaBJISATh CXEMBI
AIIEKTPUUYECKUX  Ilemed C  MOCIeAOBaTeNbHBIM U MapajuleIbHBIM
COEJMHEHUEM DHJIEMEHTOB, pa3iiMyas YCJIOBHbIE O0O3HAUEHMs HJIEMEHTOB
AIIEKTPUUYECKUX LeTen

NPUBOANTE  TPUMEPHl  (HAXOAWTh  HWH(MOpMAIMIO O  MPHUMEpax)
IPAaKTUYECKOT0 HCMOJb30BaHUS (U3NYECKUX 3HAHUM B TOBCEAHEBHOM
KHU3HHU g oOecrieyeHus Oe30MacHOCTH MpH OOpalleHuu ¢ mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMS 3/J0POBbs M COOIIOEHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY’KaIOIIeH cpefie

OCYIIECTBIISATh TMOUCK HWH(pOpManuu (HU3NIECKOTO COAEpKaHUS B CETH
NHTepHeT, Ha OCHOBE UMEIOLIMXCA 3HAHUW U NYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX UCTOYHUKOB BBIACISATh MHPOPMAIINIO, KOTOPAS SBIISIETCS
MIPOTUBOPEUNBON U MOXKET OBITh HEJOCTOBEPHOM

1.18

MCIOJIb30BaTh MPU BBIOJHEHUU Y4YE€OHBIX 33JaHUN HAYYHO-MOMYJISPHYIO
JUTEPATypy (PU3MUECKOrO COAEepkKaHUS, CIPAaBOUHbIE MATEPUAIIbI, PECYPChI
cetu MHrepHer; BiageTe NpUEMAMU  KOHCIIEKTUPOBAHUSA  TEKCTA,

-

O
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npeobpazoBanusUHQOpPMAINK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

OOKYMEHT NOOUSATRAF> COOCTBEHHbIE NHMCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIECHHMS,
9NEKTROHHOW NEGH0MEL OnHpopMaIMI0 U3  HECKOIBKMX MCTOUYHHKOB  (DH3MUECKOTO
1 2607FIFEC 205 A2E3COEOEEPIKaHHAA, B TOM YHCIIC HY6J'II/I‘IHO MNpEACTABIATE PE3YIbTATEI HpOCKTHOﬁ




WJIU UCCIIEIOBATENIBCKOM JIEATETbHOCTH, IIPU 3TOM I'PaMOTHO UCIOJIb30BaTh
W3YYCHHBIN TOHATHHHBIN ammapar Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUICHHE MTpe3eHTalle

OpU BBIMOJHEHUH YYEOHBIX NPOCKTOB W HCCIECNOBAHUN (U3NIECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
120 IIOCTaBJICHHBIMM 3a7a4aMM, CIEAUTh 3a BBIIIOJIHEHUEM IUIaHA JEHCTBUU U
' KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B

ACATCIIBHOCTE I'PYIIIbI, BBICTPANBATh KOMMYHHUKATUBHOC BSaHMOI[efICTBHC,

IIPOABJIAA TOTOBHOCTH paspeilaTh KOH(bJ'II/IKTI)I

' ™

O OOKYMEHT NOAMWCAH
3NEKTPOHHOW NOAMUCHIO
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MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon Kon

pas3aejia IJIEMEHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

TEIUJIOBBIE ABJIEHU A
OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpHUH
6.1 cTpoeHHusl BemiecTBa. Macca u pasmepbl MousieKyid. ONbITHI,
' MIOJITBEP K IAIOLIME OCHOBHBIE MOJIO’KEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUU
6.2 Mopenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOrO COCTOSTHHUI
' BenlecTBa. Kpucrammyeckue u amopHbie Tena
6.3 OObsicHEHHE CBOWCTB Ta3oB, XHUAKOCTEH U TBEPIBIX TEJN Ha
’ OCHOBE TOJIOKEHUH MOJIEKYIAPHOKUHETHUECKON TE€OpUH
6.4 CmauuBaHue ¥ KalWUISPHbIE SIBICHUS
6.5 TemoBoe pacilIupeHne U cxaTue
6.6 Temnepatypa. CBsi3b TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOIO
' JIBUKEHUS YaCTHI]
6.7 Buytpennss osHeprus. CnocoObl H3MEHEHMsS BHYTPEHHEU
' SHEPruM: TEIJIoNepeaaya U COBEpIIEHUE padOThI
6.3 Bungel  Temonepenauu:  TEIJIONPOBOJHOCTH,  KOHBEKIIMS,
6 U3ITy4YeHUe
6.9 KonuuecTBo TemnoTel. Y aenpHas TEMI0EMKOCTb BELIECTBA
6.10 TennooOMeH U TEmIoBOE paBHOBECHE. YpaBHEHHE TEILIOBOTO
' Oananca
6.11 [InaBneHne W OTBEpACBAHUE KPUCTAIUIMUECKHUX BELIECTB.
' VY enbHas TEIIOTA IJIABICHUS
[TapooOpa3oBanue u koHaeHcamus. Mcmapenmne. Kumenwue.
6.12 VnenpHas TEII0Ta mapooOpa3oBaHus. 3aBUCUMOCTH
TEMIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS
6.13 Braxxnocts Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPaHMsI
[Tpunnumner paboter TermoBbix nBurareneit KIIJ[ TtermoBoro
6.15 nBurarens. TemioBble JBUTATeNM M 3alluTa OKpYKarolleu
- CPEOBl ™
o AOKYMEHT MOAMUCAH 3,10y COXpaHEHUs M MPEBpAlllEHUs DSHEPrUU B TEIJIOBBIX
3NEKTPOHHOW AdGNUCHLIO
nporueccax
RencronTones  06.02.2026 no 0105 305 | PAKTHIGERME paGorss:
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6.18

6.19

###Par###OnpITel MO0 OOHApYKEHHIO  JIEHCTBHA  CHII
MOJIEKYJIIPHOTO TPUTSKEHUSI.

#H##Par###OnbIThl IO BBIPAIIMBAHUIO KPUCTAIUIOB MTOBAPEHHOMN
COJIM WJIU caxapa.

H###Par###0npITel IO HAOTIONEHUIO TEIUIOBOTO PACHTUPECHUS
ra3oB, )KUJAKOCTEHW U TBEPABIX TEIL.

###Par###Onpenenenue  naBJeHUs BO3AyXa B OayuioHe
LIPULIA.

H#H##Par###OnbIThI, TEMOHCTPUPYIOLIKME 3aBUCUMOCTD JaBICHUS
BO3/yXa OT ero 00b&Ma U HarpeBaHus MK OXJIAXKICHHS.
###Par###] [poBepka runoTe3bl TMHEUHON 3aBUCUMOCTH JJTMHBI
CTONOMKA JKUAKOCTU B TEPMOMETPHYECKOH TpyOKe OT
TEeMIIepaTyphbl.

###Par###HaOnoneHne u3MeHeHusl BHYTPEHHEW SHEPruu Tenia
B pe3yJIbTaTe TEIIoNepe ayu U paboThl BHEITHUX CHUIL.
###HPar###ccnenoBanue SIBJICHUS TEIUI000MEHa npu
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
###Par###OnpeneneHue KoJIMYeCTBa TEIUIOTHI, IOJYyYEHHOIO
BOJIOM TpU TEIIOOOMEHE C HarpeTbiM METATMYeCKUM
LWIAHAPOM.

#H#Par#H##OnpeneneHue yaeIbpHON TENIOEMKOCTH BEIIECTBA.
#H#PartH##lcciienoBanue mpolecca UCIIapeHus.
#H##Part###OnpeneneHrne OTHOCUTEIHLHOM BIAKHOCTH BO3/TyXa.
###Par###OnpeneneHne yaeabHON TEMIOThI IIaBICHUS JIbJa.

dusnueckue SBJICHUS B IPUPO/IC: TIOBEPXHOCTHOE HATSHKCHHUE U
KallWUISIPHBIC SIBJICHUS B MPHPOJIE, KPUCTAUIBI B TPUPOJE,
uznydyenue CoJHIA, 3aMep3aHre BOJOEMOB, MOPCKUE OpH3HI;
o0pa3zoBaHue POCHI, TyMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoiicTBa: KaIuuIsiphl, pUMEPBI
UCTIOJIb30BAaHUSI KPUCTAIJIOB, KUIKOCTHBIH TEPMOMETp, JaTUUK
TEMIEPATYpPbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOuHa, JIBUTATENb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

OnekTpu3anus Ten. /[Ba posa aNeKTpUYEeCKuX 3apsiioB

B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kymona
(3aBHCHUMOCTh CHJIBI B3aMMOJICHCTBHS 3apsDKEHHBIX Tel OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXY TE€IaMH)

OnekTpuueckoe nojie. HanpspkEHHOCTh AIEKTPUYECKOTO TMOJIA.

" 7.3

[IpuHUMIY  CYNEPNO3MIMU  DIEKTPUYECKUX  moyed  (Ha
KaueCTBEHHOM YPOBHE)

o OOKYMEHT NOAMWUCAH

CepTudukar 0E42607FIFEC385A2E3COFAB7CIBEOF

9NEKTPOHHOW NOANUCHIO

Hocurenu BIEKTPUYECKUX 3apsao0B. DJIeMEeHTapHbIN
“nexrpuu¢ckuii  3apsn.  Crpoenue artoma. I[IpoBOJHHMKH |
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JAUDJICKTPHUKHU

7.5 3aKOH COXpaHEHUs IEKTPUUECKOro 3apsiaa
76 DNEeKTpUUECKUM TOK. VYcenosus CYLLIECTBOBAHUSA
’ ANEKTPUYECKOr0 TOKA. MICTOUHHMKHN MOCTOSIHHOTO TOKa
77 JleficTBUSL 3JNEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
7.8 OnekTpuyeckas uenb. Cuiia Toka. IIEKTPUIECKOE HANPSIKEHUE
79 ComnpoTHBICHUE TMPOBOJHUKA. YECJIBHOE COMNPOTHBICHUE
' BEIIIECTBA
7.10 3akoH OMa aJ1d yyacTka Lenu
7.11 [TocnenoBarenpHOE U apaieIbHOE COETUHEHUE IIPOBOJHUKOB
712 PaGoTa u MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH J[Koyms —
' Jlenna
713 DJeKTpUUYECKUe LEMU U MOTPEOUTENN INEKTPUUECKON dHEPTUn
' B ObITy. KOopoTkoe 3aMbIkaHue
714 [TocrossHHBIE ~ MarHUThl.  B3anmMomeicTBHE  MOCTOSHHBIX
' MarHuTOB
715 MarnutHoe 1nosie. MaruHuTHoe 1oJjie 3eMJIu U €ro 3HaYeHHUe s
' JKU3HHU Ha 3emite
716 OnbiT Opcrega. MarHuTHOe 1oOJie 3JIEKTPUYECKOTO TOKa.
' [IpuMeHeHue 371eKTPOMarHiTOB B TEXHUKE
JlelicTBU€ MArHMUTHOTO TIOJS HA TMPOBOAHUK C TOKOM.
717 ONeKTpoABUTATEeNIb  MOCTOSIHHOTO  Toka.  Mcmonp3oBaHue
' ANIEKTPOJIBUraTeell B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe
718 Onpitel ®apanes. SIBneHue >JIEKTPOMAarHUTHOM MHIYKIIMH.
' [Mpaswio Jlenma
OnektporeHepatop. CrmocoObl TOTyYEHHUS AIEKTPUUECKOM
7.19 SHEPTUH. DJEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUH
[TpakTudeckue paboThI:
OnbITH O HAOTIOIEHUIO DIIEKTPU3ALMU Tell UHAYKIUEH U Tpu
CONPUKOCHOBEHUHU.
Uccnenoanue neicTBUA SJIEKTPUUYECKOTO OIS HA MPOBOIHUKH
U JTUDJICKTPHKH.
7.20 CoOopka u mpoBepka padOThI AJAECKTPUUECKOHN 1IN MTOCTOSTHHOTO

TOKa.

-

O
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HSMCpCH{Ie U peryjaupoBaHUe CUIBI TOKA.

AEHT NoAnUCAH Y3MepeHye n perynupoBaHUe HANPSHKCHMUSL.
JHHOW NOANUCBIOMcenienoBaHMEe 3aBHCUMOCTH CHIIBI  TOKa, HMAYIIETO 4epe3
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pesucrope.

OneIThI, [OEMOHCTPUPYIOLIME 3aBUCUMOCTb BIIEKTPUYECKOIO
CONPOTHUBIICHUS IPOBOAHMKA OT €ro JUIMHBL, IJIOLAJH
IIONIEPEYHOr0 CEUEHUS U MaTepuaa.

ITposepka IIpaBUJIa CIIOKCHMS HaIPsDKEHUN pu
IIOCJIEZI0BATENbHOM COEJMHEHUH ABYX pe3uctopoB. IIpoBepka
IpaBwia Juisl CHJbl TOKAa IpU [ApajuIe]IbHOM COEAMHEHUU
pesucrtopoB. OmnpezneneHue padOThl DIEKTPUYECKOTO TOKa,
uaymero  yepes  pesuctop.  OmnpeneneHue  MOLIHOCTHU
ANIEKTPUYECKOTO  TOKa,  BBIACIAEMONM  HAa  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KIIJ]
Harpesatend. lccinenoBaHMEe MAarHUTHOTO — B3aWMOJEHCTBHUSA
IIOCTOSIHHBIX ~ MarHuToB.  V3ydyeHuMe  MarHuTHOTO  IOJIA
IIOCTOSIHHBIX MAarHUTOB IpPU UX OOBENMHEHUU U Pa3/ICICHHM.
HccenenoBanue ACMCTBUSA IEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITbl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYIIKU C TOKOM U MarHuTta OT CHJIbl TOKa U
HanpaBJieHUs TOKa B  KaTymke. M3ydenue pelicTBus
MarHMTHOTO I0JI Ha IMPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
uzyueHue paboTel snekrpoasurarens. Msmepenune KIIJ]
AIIEKTPOJIBUIaTENIbHON YCTAaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJIGHUS ~ JJIEKTPOMAarHUTHOM  MHAYKUMU:  HCCIIEJOBaHHE
M3MEHEHUH 3HaYeHMsI U HallPaBJICHUSI UHAYKLIIMOHHOTO TOKa

du3znueckue SBICHUSI B IpUpoac: SJICKTPUUCCKUC SBJICHUA B
aTMOC(I)Cpe, QJICKTPHUYCCTBO JKUBBIX OPraHU3MOB, MAIHUTHOC

721 noje 3eMiM, Jped¢ MON0COB, POJb MArHUTHOTO MOJS IS
JKU3HU Ha 3eMJie, TOJISIPHOE CUSTHUE
TexHuueckue  yCTPOMCTBA:  DJIEKTPOCKOIN,  aMIIepMETp,
BOJIETMETP, PEOCTaT, CUETUYUK DIIEKTPUUYECKOW DSHEPruH,
799 AIIEKTPOOCBETUTENbHBIE npudopHl, HarpeBaTeIbHbIE
' AIIEKTPOIPUOOPHI (mpuMepsl), ANEKTPUUYECKUE
MPeOXPaHUTEIH, AIIEKTPOMArHuT, ANIEKTPOABUTATEIH
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA
' ™
OOKYMEHT NOAMUCAH
o 9NEKTPOHHOW NOANUCHLIO
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA3OBAHUS

Kon
NpoBepsSieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4yHOH KapTHHE MHUpPa; CHOPMUPOBAHHOCTH
0a30BBIX TMPEACTABICHUN O 3aKOHOMEPHOW CBS3M W TI03HABAEMOCTH
SABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyromie ponu (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKHA M TEXHOJOTHH, 00 IBOMIONUHN (PU3NYECKUX 3HAHUNW M UX POJIK B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAJEC POCCUHCKHUX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOIIECCOB
OKpY’aroIlllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHusA O BHJAX MaTepuM (BELIECTBO M IOJIE), O JBWKEHMU KakK criocode
CYILIECTBOBaHHUsI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBICHUN MPHUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3inyarh SBJICHUS
[0 ONHMCAHUIO HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JlaHHOe (PU3NYECKOe SBJICHUE; YMEHHUE pPAclO3HaBaTh
NPOSIBIICHUE H3YYEHHBIX (U3NYECKUX SBICHHH B OKpPY)KaIOLIEM MHUpE,
BBIJIEJISAS UX CYLECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenune ocHOBaMM NOHATUHHOIO anmnapara M CHMBOJIUYECKOIO SI3bIKA
GU3MKM M HUCHOJB30BaHUE HUX JJIs pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKHE SBICHHUS M IPOLECCHI,
UCTONB3Ys PyHIAMEHTAJIbHBIE U SMIUPUUYECKUE 3aKOHbI

YMeHHe ONuChIBAaTh HM3yYEHHBIE CBOWCTBA TeNl M (PU3UUYECKHE SIBJICHUS,
UCTIONB3Ys (PU3UYECKUE BETUIHHBI

Bnagenue ocHOBaMH METOAOB HAy4YHOTO MO3HAHHS C YYETOM COOIOICHUS
paBmII 0€30MacCHOTO TpyAa: HaOMoAeHne GU3NYECKUX SIBICHU:

YMEHHE CaMOCTOSATEIBHO COOHMpATh SKCICPUMEHTAILHYIO YCTAaHOBKY U3
JIAHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIUH, OMKMCHIBATH XOJ| OMBITA U
3aMUCHIBaTh €0 Pe3yJbTaThl, (POPMYJINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs,  CaMOCTOATENhbHO  COOMpaTh
SKCHICPUMCHTAJIbHYIO YCTAHOBKY II0 HWHCTPYKIWH, BBIYUCIIATL 3HAYCHHUC
BEJIMYMHBI ¥ AHAJIM3UPOBATH IIOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU

-

MOTPEIIHOCTH PE3YJIBTATOB U3MEPEHUI;

o AOKYMEHT [ID Ct e HECTI0KHBIX JKCIIEPUMEHTAIBHBIX UCCIICIOBaHN;
ANEKTPOHHOM I'ICA%II'IH

b0
OCTOSITENIBHO COOKpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M MPOBOJUTH

Ceptupukar OE42607FIFEC385AZESCORRHefo¥ifue MO0 MHCTPYKLUM, NPEACTABIATH IOIYYEHHBIE 3aBHCHMOCTH
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¢u3nveckux BETMYMH B BUAEC TaOMMI W TpauKOB, YYUTHIBATH
HOTPEITHOCTH, JIEJIaTh BBIBOJIBI IO Pe3yIbTaTaM MUCCIICJOBAHHS

[ToHnMaHue XapaKTEpHBIX CBOWUCTB (PU3MYECKUX MOAENeH (MaTephaibHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Tra30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJIs1 00BbsACHEHNS (PU3NYECKHUX TPOLIECCOB

VYMeHune 00BACHATh (PU3NUECKHE MPOLECCHl M CBOICTBA TEJ, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISABIIATD IMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
O0O0BSICHEHHE C OMOpOW Ha HM3y4YCHHBIE CBOWCTBA (PU3MUECKUX SIBJICHHH,
¢du3nveckre 3aK0HbI, 3AKOHOMEPHOCTH U MOJIEITH

YMmenue pemiath pacué€THble 3agaun (Ha 6aze 2 — 3 ypaBHEHUI), UCTIONB3YS
3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (PU3UYECKHE BEIMYMHBI, B YACTHOCTH,
3alKChIBaTh KPAaTKOE YCIIOBUE 3a/lauM, BBIBISITH HEAOCTAIOUINE JaHHbIE,
BBIOMpPATh 3aKOHBI W (QOPMYNBI, HEoOXoAWMBIe sl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, IPOBOJAUTH pacué€Tbl U OLEHUBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAa4eHHs (DU3MYECKON BEIMYMHBI; YMEHUE
ONpEAeNATh Pa3MEPHOCTh (U3MUECKON BENMYUHBI, MOJIYUYEHHOW MpHU
pEIIeHUH 3aa4n

YMeHne XapakTepu30BaTh MPHUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHclie OBITOBBIX HPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJOTHYECKUX
IPOILIECCOB M0 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUN U HEOOXOMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnosiab30BaTh 3HaAHUS O (U3NYECKUX SIBIICHUSAX B IOBCEIHEBHOU
JKU3HU i1 oOecrieyeHHs O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMi M TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHs 3/10pOBbS U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJEHHUS B OKpYXKAIOLIEH cpee;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JIOCTHXKEHUH (U3UKU U
TEXHOJIOTHH JUIsl pallMOHAIBHOTO IPUPOIO0IOIb30BAHUS

11

OnplT  moucka, MpeoOpa3oBaHUS W TpPEACTaBieHUs  UHGOPMaLUU
¢u3myeckoro - cojepkKaHMsg €  HCIOJb30BaHMEM  HH(pOPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTWH; YMEHHE OLIEHHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOW MH(OpMalmMy Ha OCHOBE HMMEIOLUIMXCA 3HAaHUM |
JIOTIOJTHUTEIBHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BAaTh IPH BBINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHbIe MaTepuaibl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMH HaBbIKaMHU MpPeoO0pa3oBaHUs MHPOPMAIMK U3 OJHON 3HAKOBOM
CHUCTEMBl B JpPYIyl0; yYMEHHE CO3[aBaTh COOCTBEHHBIE IUCbMEHHBIE U
YCTHBIE COOOLIEHNS HAa OCHOBE MH(OPMAIK U3 HECKOJIBKUX HCTOYHUKOB
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IHNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OID
11O ®PU3UKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

-

Kox
2 TEITJIOBBIE ABJIEHUA
OcCHOBHBIC TOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKON TEOpUU CTPOCHHSI BEIIECTBA.
2.1 Mopenu  TBEPAOTO, KHAKOTO W ra3000pa3HOr0  COCTOSHMMA  BEIIECTBA.
Kpucrannuueckue u amopgHble Tena
5 JIBuxkenne dactul] BemiecTBa. CBsi3b CKOPOCTH JIBMXKEHUSI YACTHI[ C TEMIEPaTypOil.
' bpoyHnosckoe nBuxenue, nuddysus
2.3 ' CmauuBaHME U KallWUIAPHBIE SBICHUS
2.4 TenjoBoe paclIMpPEeHUE U CKATHE
2.5  TemioBoe paBHOBECHE
26 Buytpennss sHeprus. Pabora u Teruionepenada kak cnocoObl U3MEHEHHsI BHYTpEHHEH
' SHEPIUU
2.7 = Bwuasl Temnonepeaayu: TEMIONPOBOAHOCTh, KOHBEKIIHS, U3TyUYEeHUE
Harpeanue u oxnaxaenue ten. KoiauuecTBo TemaoThl. Y qenbHas TEMI0EMKOCTb:
28 O=cm(t,—1,)
3aKOH COXpaHEeHHsI SHEPTUU B TEIIOBBIX MpoIleccax. Y paBHEHHE TEIJIOBOro OanaHca:
2.9 Ql 'E‘Qg 4 =y
510 Hcnapenue u konaeHcanus. Mi3aMeHeHne BHYTPEHHEW SHEPTUH B MPOILECCE UCTapEHUS
’ U KoHAeHcanuu. Kunenue »uakoctu. Y aenpHas Ternjaora napoodpa3oBanus: L = Q/m
2.11  BnaxHOCTh BO31yXa
[InaBnenue u kpucramnuzauus. MI3MeHeHHe BHYTPEHHEN SHEPruu Mpu IUIABICHUH U
KpUCTAJUIM3alMU. Y JebHAs TeTUIOTa TUIaBICHUS:
2.12
' @]
A mn
’ 13 BuyTpeHHss Heprusi cropaHusi TOIUIMBA. Y AeNbHAs TEIUIOTa CrOpaHus TOIUIMBA: ¢ =
' Q/m
2.14  Ilpunnumnsl paboTsl TernoBsix asurareneit. KI1J renmoBoro nurarens
IIpaxmuueckue pabomoi
H3mepenne yienbHOM TEIIOEMKOCTA METAJNIMYECKOTO LIMIIMHAPA; KOTUYECTBA
TEIUIOTHI, TOJTYYEHHOTO BOJIOM KOMHATHOW TeMIEpaTyphl ((UKCUPOBAHHOM MACCHI, B
215 KOTOpyIO ONYIICH HAarpeThld MIHIHIP; KOJIMYECTBA TEIJIOThI, OTJAHHOTO HAIPEThIM
o AOCKMMEHTIPEM] MBERByckanys ero B BOAY KOMHATHON TeMIIEPaTypbl; OTHOCHTENBHOM
INEKTRAHIQIGM BEEEE Khenproit TermoTs! miasnenus npaa. VccaenoBanue n3MeHEHHS
Ceprudmkar 0E42607F1FECEENARPATYPFEBCABE P Pa3IMUHBIX YCIOBUSAX; SIBICHUS TEIUIOOOMEHA IIPU
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CMELIMBAHUU XOJIOJHOM U rOpsiYei BOJIbI; IIPOLIECCa UCIIAPEHUS

Duszuveckue s61eHus 8 npupode: IIOBEPXHOCTHOC HATAKCHNUEC U KAITUJIJIAPHBIC SABJICHUS

-
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Ceptugurar OEL
OencTerTeneH C

2.16 B mpupojie, KpucTamibl B mpupoje, uznydenue ConHia, 3aMep3anue BoJI0EMOB,
MOpCKHUe Opu3bl; 00pa30BaHKUE POCHI, TyMaHa, UHEs!, CHeTa
Texnuueckue ycmpoticmea: KanWUIAPbl, TPUMEPbl HCIOJIb30BaHUS KPUCTAJUIOB,
2.17  XKUIAKOCTHBIM TEPMOMETp, JATUYUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, IBUTATEIb BHYTPEHHETO CTOPAHMS
3 OJIEKTPOMAT'HUTHBIE SIBJIEHUSI
3.1 = Dmnexrpuzauusd ten. [lBa BUAa MEKTPUUECKUX 3apsI0B
3.2 B3aumopeiictBue 3apskeHHBIX Tenl. 3akoH Kynona
3.3 | 3aKoH COXpaHEHUSs JIEKTPUUECKOIo 3apsaa
14 OnekTpuueckoe  moje.  Hanpsok€HHOCTh — 2yieKTpuueckoro  mousisd.  [IpuHImm
’ CYTNEPHO3UINH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
35 Hocurenn  osnektpuueckux  3apsgoB. [leficTBHE  AJIEKTPUYECKOTO  TMOJs  Ha
' ANEKTpUUECcKue 3apsabl. [[pOBOAHUKY U JTUAIIEKTPUKU
[TocTostHHBIN dJeKkTpuyYecKuii TOK. JlelicTBHus 3nekTpuueckoro Toka. Cuiaa ToKa.
3.6 = Hampsxenue.
I=q/t,U=A/
37 DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHHE:
’ R = pl/S
3.8 3akon Oma miis yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOHUKOB:
I, =1, U=U,+U,.: R=R +R,
3.9 [TapannenbHOE COeTUHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U=t I=I+L; Rzﬂ.
T ST 2
CwmemnianHble COEIMHEHUS! TPOBOIHUKOB
3.10  Paborta u MomIHOCTH deKTprudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenna:
3.11 o=1I 2 Rt
312 OneiT Dpcerega. MarHUTHOE TOJIe TIPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM MarHUTHOMN
’ WHIYKIAN
3.13 | MarguTtHoe o€ IIOCTOSHHOIro MarauTa. BzanMoaeiicTBUe NOCTOSTHHEIX MAarHUTOB
3.14 | JleiicTBMEe MarHUTHOI'O IOJISl HA IPOBOJIHUK C TOKOM
3.1“5 OHBITBI qDaEaz[eﬂ }IBneHHe BHeI_aI)OMaFHI/ITHOﬁ nnaykiuu. [Ipasuio Jlenna
Fi h.‘l’l‘hﬂtl‘ll LEL=rER IMCA}L

INEK TPAGNBHHE g

3.16

125G?F1FEC395A OFFB7CIBEQOFZ2

05.02.2

I/I3Me eHI/Ie OJICKTPHUYCCKOI'0 COIfPOTHUBIICHHA PE3UCTOPA, MOUIHOCTH SBJICKTPHUUYCCKOI'O

4 ?h nn 9&"5];,3JIGKTPI/I‘IGCKOFO TOKa.
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HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, BO3HUKAIOILIEIO B MPOBOJHUKE (PE3UCTOPHI,
JaMIIOYKa), OT HANpsDKEHUS HAa KOHLAX MPOBOAHMKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
JUIMHBl ~ NIPOBOJIHMKA, IUIOIIAAM €ro IOMNEPEeYHOro CEYEHUs U  YJEeJIBHOIOo
COIIPOTHUBIICHUS.

[TpoBepka npaBuiIa i 3IEKTPUUECKOTO HANPSKEHUS IIPU MOCIIE€I0BATEIbHOM
COEIMHEHUH IPOBOIHUKOB; IIPABUJIA JJISl CUJIBI SJIEKTPUUECKOT0 TOKA IIPU
[apajuIeJIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qu3suueckue s61enUs 8 npupoode: EKTPUIECKHE ABIIeHUs B aTMochepe,

-

3.17 = 2JIEKTpHUYECTBO KUBBIX OPTaHU3MOB, MArHUTHOE T0JIe 3eMJIH, Ipei( MOITIOCOB, POITh
MAarHUTHOTO TOJISA JUIsl )KU3HU Ha 3eMJie, IOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 31€KTPOCKOTI, aMIIEPMETP, BOJIbTMETP, PEOCTaT, CUETUNK
318 AIEKTPUUYECKON SHEPTUH, JEKTPOOCBETUTENbHBIE TPHUOOPHI, HArpeBaTEIbHbIC
’ AIEKTPONPUOOPHI (TPUMEPHI), STEKTPHUUECKUE MTPEIOXPAHUTENH, SIEKTPOMArHUT,
3JIEKTPOJIBUTATEIb TOCTOSIHHOTO TOKA, FEHEPATOP MOCTOSIHHOT'O TOKA
-\\I
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