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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00ImIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TMOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yryOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxke ¢ yu€ToMm (eaepaibHO paboueit mporpaMMbl BOCIIUTAHUS
u Konnenuuu npenoaBanus yueoHoro npeamera «Duzmkay.

CognepxaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIUXCS, CTpEeMSIIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcd. B mnporpamme mno (u3uke  y4UTHIBAIOTCA
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanusanuu TpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAyYHBIX Y4EOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycraHaBIMBAET paclpeieseHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOIMYECKOU
MOMOIIIM YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TOCKOJbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SABJICHUN, W3yYyaeMbIX XHUMHEH, Ouoyiorued, acTpoHOMUe U (uznUeCcKo
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MPEeNIOCTaBIsieT HauOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna W3 riaBHBIX 3a7a4 (PU3MUECKOTo OO0pa3oBaHUs B CTPYKType OOIIero
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

W3yyenne ¢u3nkm Ha YIYOJIEHHOM YpPOBHE TMPEAIOJIaracT YBEpPEHHOE
BJIJICHUE CIEAYIOIUMH KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO I'PAaMOTHOCTb:

HAay4YHO OOBSCHSTH SIBJICHHUS;

OIICHWBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMS;

WHTEPIPETUPOBATh JAHHBIE U HCIOJIL30BaTh HAyYHBIE JOKa3aTEIbCTBA JJIS
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OCHOBHBIE  0011€00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHON peIICHHEM
Komnernn Munucrepcrsa npoceienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenus: Gu3NKU Ha YrIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUS OOyYarouuxcsi K HaAyYHOMY H3YYEHUIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
HCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa U3yueHHUsS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHpOBaHUEe YMEHUW TPUMEHATh (U3NUYCCKUE B3HAHUS W HAYYHBIC
JI0Ka3aTeNbCTBA IS OOBSICHEHUST OKPYKAIOIINX SBICHU;

dbopMHpoBaHUE TPEACTABICHUA O poiu (PU3UKU JJIs1 PA3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyayuieit
npodeCCUOHAIBHONW  CSITEILHOCTH, CBS3aHHOM C (U3MUKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 3TOM HalpaBJICHNH;

dbopMHUpoOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHUIO (U3UKU Ha
yIIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduieii oOydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX M KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUs W UCHOJB30BaHUS (UBMUYECKUX MOJENeH, BKIIOYas TBOPYECKUE W
PAKTUKO-OPUEHTUPOBAHHEIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHH: HAONIONATh SBICHUS U U3MEPSTh
(bu3MYecKue BEIMYMHBI, BBIIBUTATh THIIOTE3bI U MpE/jIarath SKCIEPUMEHTAIbHBIC
CIOCOOBI MX MPOBEPKH, TUIAHUPOBATH U MPOBOJUTH OMBITHI, SKCIIEPUMEHTATbHBIC
WCCJICIOBAHMSI, AHATTM3UPOBATD MOTYYCHHBIC TAHHBIC U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ UHGpOpMaleil (U3UYECKOTO COAEpKaHUS,
BKJIIOYAsi UHPOPMAIIMIO O COBPEMEHHBIX TOCTHKEHUSAX (DU3UKU, UHTEPIIPETAUs U
KPUTHYECKOE OlIeHWBaHKE UH(POpMAIUY;
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Ha wusyuenune ¢usuku (yrinyOonéHHBIM ypOBEHb) Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanus otBonutcst 340 uvacoB: B 7 kiacce — 102 ugaca (3 yaca B
Heneno), B 8 kinacce — 102 yaca (3 gaca B Henento), B 9 kiacce — 102 yaca (3 gaca
B HEJICITIO).
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COAEPXAHUME OBYUYEHUASA
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, JKHUIKOTO M Ta3000pa3HOTO COCTOSSHUM 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-
KMHETHUYECKOU Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAYMBAHUE, KAITWLISAPHbBIC
ABJIEHUA. TEIUIOBOE paCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb JIABJIECHUS ras3a OT
00BEMa, TEMIIEPATYPBHI.

Temneparypa. CBsi3b TeMHEpaTypbl CO CPEAHEH KUHETHYECKON 3HEPrUeu
TEIUIOBOTO JIBUKEHHUS YacTUlLl. TeMIiepaTypHble IIKaJIbL.

Buytpennsis sHeprug. CnocoObl HW3MEHEHUSI BHYTPEHHEH 3HEpruu:
Terionepeaaya 17} COBEpLICHNE paboTHI. Bunsl TEIJIONEPENAYH:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Opupoae u
TexHuke. HeoOpaTUMOCTh TEIIOBBIX IPOLECCOB.

KonudectBo TemioTsl. YenbHas TEMIOEMKOCTh BelIECTBa. TermiooOMeH u
TeIsI0Boe paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHeHMe TEIIOBOTo OaaHca.

[InaBieHrEe U OTBEPAECBAHNE KPUCTAJUIMUYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
maBieHus. [lapooOpazoBanue u koHneHcarnus. Mcnapenue. Kunenne. Y aenpHas
TEIJjoTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEpPaTyphl  KUIIEHUS  OT
atMocepHoro napiieHUs. HachlllleHHBI M HEHACHIIEHHbIA Tap. BiaxHOCTh
BO3/yXa.

DHeprus TOIUIMBa. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpunruner pabotsl TeroBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple ABUTATEIM W 3alIATA OKPYXKAIOWIEH Cpeapl. TemnoBble IOTEPU B
TEIUTOCETSX.

3aKOH COXpPAHEHUS W MPEBPALICHUS SHEPTrUU B MEXAHUYECKUX U TEIIOBBIX
IIpoLECCax.

Hemoncmpayuu.

Habmtonenue OpoyHOBCKOTO IBUYKEHUSI.

a0roaeHNE TNPY3A.

0 AOHYSIBOIAREMENMnMiT  OBEPXHOCTHOrO  HATSKEHWS, CMauyuBaHWA U

NEKTPOHHOW MO I'IIdC:I:-PD
KallUJUIAPHBIX 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 CUJIAMH.

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 IOBAPEHHOM COJIM WIIA 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
TEeIIonepeayi U padoThl BHEITHUX CHUJL.

HccnenoBanre SBJICHUS TEIIOOOMEHA TMPU CMELIMBAHUU XOJIOJHOM H
ropsiueu BOJIBI.

Omnpenenenre KOJIUYECTBA TETUIOTHI, MOTYYEHHOTO BOJOW MPHU TETUIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

OnpeneneHre MOIIHOCTU TEIUIOBBIX MOTEPh (3akoH HeioToHa-Pruxmana).

Onpenenenue yaenbHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa 3IEKTpUUECKUX 3apsaoB. B3aumopeincreue
3apsKEeHHBIX Tell. 3akoH KynoHna.

4 3JI€KTBI/I‘-IGCKOC Jpone. HanpsipkEHHOCTb  3JIEKTPHUYECKOro ToJIs. IIpHHImI

0 OOKYMEHT NOLMUCA
CﬁﬁERﬁ[@WMQ@HX noJiey (Ha Ka4ECTBEHHOM YPOBHE).
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Hocutenu snekTpuyeckux 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. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
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
CONpPOTHUBJIEHUE BemiecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe 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 dJEKTpUUECKOro ToOKa. 3akoH Jhxoyns-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 Toji€ 3JIEKTpudeckoro Ttoka. OnbeIT  Awmirepa.
[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 TPAHCHOPTE.

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

Hemoncmpayuu.

DJeKTpu3alus Tej.

JIBa pojia JIEKTPUUECKHX 3apsJI0OB U B3aMMOJICHCTBUE 3apsSKEHHBIX TEll.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DJIeKTpOCTaTUUECKast HHAYKITHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MopaenupoBaHue CWIOBBIX JIMHUM JJIGKTPUYECKOTO TMOJS C IOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOAHUKH U TUDIIEKTPUKH.

N cTOYHMKYN TOCTOSIHHOTO TOKA.

-
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N3mepeHue cuiibl TOKa aMIepMETPOM.

N3mepeHure 3eKTpUUeCKOTO HAMPSKEHUST BOJBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIIECHUN.

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 AEUCTBUS JJIEKTPUYECKOrO TIONST HA MNPOBOJHUKUA U
JIARJTICKTPUKHU.

COopka 1 HUCTIBITAHUE IEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

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

OMNBITBI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €ro JIIMHBI, IUIOIIAU TONEPEYHOr0 CEYEHU U MaTepHaa.

OmnpeneneHue yaeiabHOr0 CONPOTUBIIEHUS TPOBOAHUKA.

[IpoBepka mpaBWiIa CIHOXKEHUS HAIPSHKEHUHM TIPU  MOCJIEI0BATEIIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHJIBI TOKAa MpPH TApauieIbHOM COCIUHEHUHN
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
HaKaJIMBaHMS WIHM MOJYIPOBOJHUKOBOTO AHO/IA).

Omnpenenenue pabOThI AIESKTPUIECKOTO TOKA, UIYIIETO 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 ﬁbCTOﬂHHLIX MAardmToB HpI/I ux O6T>€I[I/IH6HI/II/I nu
0 OOKYMEHT NOAMWCAH
P3P EHHoN noanuckio

CepTudukar DEdZEi}?HI‘I/ESS%&%E%E{&%}%QHE 3) S SJICKTPHUYCCKOr0O TOKa Ha MAaroHuTHYIO CTPCJIIKY.
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OMBITHI, TIEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMO/JICUCTBUS KATYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJICHUS TOKAa B KaTylIKE M OT HAJIWYUA
(OTCYTCTBUS) CEpACYHUKA B KaTyIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATES.

N3mepenue KIIJI anmekTpoaBUTraTeibHONM yCTaHOBKH.

OnbpITEl 1O  HKCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIUU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUEHUS M HAIIPABJICHUS MHAYKIIMOHHOTO 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 JIOCTHKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

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

o I)nampuomuueckozo éocnumanus:

IIPOSIBJICHUE MHTEpPECAa 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 OOCYXJEHUM OOIIECTBEHHO 3HAUYUMBIX
U DTHUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHLUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPHUSITUE ICTETUYECKUX KAueCTB (DU3MYECKON HAyKW: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTAaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAaIUMsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOM JFOO03HATEILHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

o S)popmuposanun Kynomyput 300p06ba U IMOUUOHAILHOZ0 O1A20NONYUUA:

OCO3HaHHME LIEHHOCTH Oe30macHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro TMOBEACHUS Ha
5 TPUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B

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

Cepruduxar OEABHiTHGKRY 1 rakoPoriiee #ipakaly npyroro uenoBeka;
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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;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (QU3UKOI;

e 7)IKON02UYUECKO20 60CRUMAHUA:

OpHEHTAaIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN JIS pelieHUs 3aaad B
0o0JacTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

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

NOTPeOHOCTh BO B3aUMOJICUCTBUM TPU BBINOJIHEHUH UCCIEIOBAHUN W
MPOEKTOB (PU3NUECKOIN HAMIPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JAPYTHUX;

MOBBLIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

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

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHW B 00J1aCTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHA B NPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTpEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIOJIH30BAHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX JCWCTBUM C YYETOM BIMSHHUSA Ha OKPYXKAKOUIYIO Cpeny,
BO3MOYKHBIX TJIO0QTHHBIX TTOCIIECTBUN.

METANPEAMETHBIE PE3YJIbTATDI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCAIbHBIC YI€OHbIC TCUCTBUS.

——HeosHaBateibHble-yHiBepeaibihle yueOHble 1eicTBUSA

Ceprudurar OEA (BRSNS ACtaCCNPRHAPYBATS UX;
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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, JIeJIaTh BBIBOJBI C HCIOJIb30BAHUEM JIEIYKTUBHBIX W
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 pemieHus yueOHo (u3nueckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbosee MOIXOISIIEro ¢
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciegoBare/ibCKue 1eiCTBUA:

MCIIOJIB30BaTh BOIIPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3HYecKuil HIKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BAHNE (PU3UYECKOTO SABJICHHUS,

OIICHMBATh Ha MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUYECHHYIO
B XO/JI€ UCCJIEIOBAHMS HJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOpMYJIMpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysbTaTaM
MPOBENEHHOTO HAOMIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (HU3UUIECKUX MPOIIECCOB,
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 WU JAHHBIX C YUYETOM MPEAJIOKEHHOW yueOHOU (pr3nyeckoi
3a/1aui;

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

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

CaMOCTOSITEJTbHO  BBIOMpATh  ONTUMAJbHYIO  (GopMy  MpEACTaBICHUS
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 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HAlEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE

-

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

MOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpodIembl;

NPUHUMATD LEIH COBMECTHOU JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS I10
e€ JOCTM)KEHUIO: PaCHpeNeNsiTh pOJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHOI paboThl, 000011aTh 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,
CaMOCTOSITENTFHO C(HOPMYTHMPOBAHHBIM yUaCTHUKAMU B3aMMOICHCTBHSI.

PeryasiTuBHbIe YHHBepcAJbHbIE YueOHbIE AeiCTBUS
Camoopranusauus:

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

OPUEHTHUPOBAThCS B  PA3NUYHBIX  MOAXOAAX  TMPUHSITHS  PEIICHHM
(MHAMBUAYATIBHOE, IPUHATHEC PEIICHHS B TPYMIIE, MPUHATHAE PEIICHUHN TPYIITON );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM penicHUs (PU3NUECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C YYETOM HUMEIOIMIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluu M TIpe/jIarath 1jiaH e€ N3MCHCHHUSI,

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

BHOCHUTb KOPPEKTHUBBI B JIEATECIHLHOCTh (B TOM YHCJIE B XOJ BBITOJTHCHUS
(GU3UYECKOro HCCIEAOBaHUS WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlU, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yiIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro YeloBeKa B XOJ€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHHS 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 MOJIEKYJ, arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTALINYECKHUE U
amop(HBIC Tena, HACBHIMICHHBI W HEHACHIIICHHBIA Iap, CHOCOOBI M3MCHCHUS
BHYTPEHHEW JHEPruM, »JJIEMEHTAPHBIA DSJIEKTPUUYECKUM 3aps, MPOBOJHHKH,
MOJYNIPOBOJHUKH, JUAIEKTPUKH, UCTOYHUKH MTOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHuTHOE MOJif, ONTHYECKas CUCTEMa) M CHUMBOJIMYECKUU S3bIK (DU3UKU TpU
pelIeHNH YYeOHBIX U MTPAKTUUYECKUX 33/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIMpeHHe (CKaTue), TEIrIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHUE, CMAYMBAHUE, KAIWUISIPHBIC SBIICHUS,
UCTIapeHue, KOHJACHCAIMs, IUIaBICHHE, KPUCTALTU3AIMS, KHUIIEHHUE, CIOCOObI
Teronepeaayu (TErmIonpOBOIHOCTb, KOHBEKIIUS, U3yUYCHHE), TEIUIOBBIE TTOTEPH,
ANEKTPU3ALMUA TEJ, B3aUMOJCHCTBUE 3aps0B, NCHCTBUS JJIEKTPUUECKOrO TOKA,
KOpPOTKO€E 3aMbIKaHHE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE MarHUTHOT'O MOJIsSI Ha
MPOBOJTHUK C TOKOM) [0 OMHCAHUIO WX XapaKTepPHBIX CBOMCTB W HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh  NPOSIBJICHHWE  M3YYEHHBIX  (U3WYECKUX  SIBICHUN B
OKpykaromieM Mupe (B ToM uuciie (U3MYeCKUue SBICHUS B MPUPOJE:
MMOBEPXHOCTHBIE W KaNWJUISIPHBIE SIBIICHUS B NPUPOJIE, KPUCTAIBI B IMPUPOJE,
usznydyenne CoJiHIIa, 3aMep3aHue BOJ0EMOB, MOPCKUE OpHU3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SBJICHUS B arMocdepe, IIEKTPUUECTBO
YKMBBIX OpPraHU3MOB, MarHUTHOE T0JIe 3eMJId, Apeid MOJIFOCOB, POJIb MAarHUTHOIO
nojisl JJUIg KU3HU Ha 3emiie, TOJSIPHOE CHSHUE), MNpPH 3TOM NEPEBOAUTH
MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHIM;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOIb3YS
dbuznyeckre BeIMYMHBI (TeMmeparypa, BHYTPEHHSS DSHEPrus, KOJIUYECTBO
TEIJIOTHI, paboTa rasa, yjeibHas TEMJIOEMKOCTh BEIIECTBA, YACJIbHAs TEIIoTa
TUIaBJICHUS, YJENbHAs TEIUIoTa MapooOpa3oBaHUs, YIeibHAas TEIUIOTa CrOpaHUs
TOIIMBA, KOA(DPUIIUEHT MOJE3HOT0 JESHCTBUS TEIJIOBOW MAalllMHBI, OTHOCUTEIbHAS
BJI&KHOCTh  BO3[yXa, OJIEKTPUYECKUM 3apsA]l, CHJIa TOKA, DJIEKTPUUYECKOE
HanpsHKEHWE, COINMPOTUBIICHUME NpoBoAaHMKA, D/IC B 1LlemM MNOCTOSIHHOIO TOKAa,
EKTPUUECKOE YAEIbHOE COMPOTHBJICHUE BEIIECTBA, paboTa W MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMUCAHUU TTPABMIIHHO TPAKTOBATHh (PU3UUYECKUIA CMBICT
WCIIOJB3YEeMbIX BEJIWYUH, MX OO0O3HAUCHUS] U €IUHHUIIBI (PU3NYECKUX BEJIMYMH,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOUIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITUYMHAMU, CTPOUTH TPa(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3UYECKUX BEIIMYUNH;

-
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3apsifia, 3akoH KynoHa, OpUHIUI CyNEepHO3UIIMU DJIEKTPUUYECKUX MOJEH, 3aKOH
Owma st ygacTka menu, npaBuia Kupxroda, 3akon OMa 11 MOTHOM 1enH, 3aKOH
Jlxoynsa-JleHna, 3aKOH COXpaHEHUsI SHEPTUU, MPU ITOM Pa3NUYATh CJIOBECHYIO
(GhopMYyJIMPOBKY 3aKOHA M €T0 MaTeMaTHYECKOE BBIPAYKECHHUE,

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPealbHhIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH MPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHITh (U3UICCKUE MOICIHN IS OOBSICHCHHUS
(bU3NYECKUX MPOIECCOB U PellIeHUs YueOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyalluid IPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W peliarh
KaueCTBEHHbIC 3aJlaud, B TOM 4YHUCJIE TPEOYIOIUEe YHUCIECHHOTO OICHUBAaHUs
XapaKTePHbIX 3HAYCHUN (PU3MYECKUX BEIMYMH, TP 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEIb, BBISBIISITH MPUYMHHO-CIICICTBEHHBIE CBS3U M BBICTPAMBATh
JIOTMYECKYIO0 IIETIOYKY PacCyXKIEHUM C OINOpod Ha H3y4YEHHBIE CBOMCTBA
buznyecKkux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MO/IEIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
H3y4yaeMbIM TeMaM Kypca (Pu3MKHU, BbIOMpasi aJeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (OpMYJ, CBS3BIBAIOIIMX (PU3HUECKHE BEIUUYUHBI,
3allMChIBaTh KPATKOE YCIOBHE U Pa3BEPHYTOE PEIICHUE 3a/Ja4M, BbISBIATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHbBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIC, NPUMEHATh METOAbl aHAJINU3a
pa3MEepHOCTEH, UCTIOB30BaTh I'paduuecKue METOAbl PEIICHUS 3ajJiad, TPOBOJINUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJTYYEHHOTO 3HAYCHHMS (PU3NYECKON BEIWYMHBI W OMNPEISIsaTh Pa3MEpPHOCTH
(bU3UYECKON BETMYUHBI, TOJYUYSHHOU MPU PElICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh TPU MOMOIIU
(bU3NYECKUX METOJO0B, M IIpeJylaraTh OPHEHTHPOBOUYHBINA CIIOCOO pEIICHUS, B
OMMCAHUU  HCCJICJAOBAHMUS  paclio3HaBaTh  IPOBEPSEMOE  MPEATOJIOKEHHUE
(rumotesy), UHTEPIPETUPOBATH MOJIYYCHHBIN PEe3yIbTaT;

MIPOBOJAUTH OMBITHI M0 HAOIIOJEHUIO (PU3UUYECKUX SBICHUN WU (PU3UUECKUX
CBOMCTB Tei (KamwUIApHbIE SBICHUS, 3aBUCUMOCTBH JABJICHHS BO3JyXa OT €ro
o0béMa W TeMmmeparypbl, CKOPOCTH TMIpoIlecca OCThIBaHUS (HArpeBaHUs) MPH
M3JIy4YEHUH OT I[BE€Ta HW3JIy4arolleil (MOoriomarmnieil) NOBEPXHOCTH, CKOPOCTh
WCIIApEHUsT BOJBI OT TEMIEpaTyphl >KUAKOCTH W IUIONAAA €€ TOBEPXHOCTH,
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 HW3MEpPEHUs (PU3NYECKHX BEITUYHMH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO31yXa, CHJIa TOKa, HAIpPsIKEHUE,
yaelbHas TEeIMJIOEMKOCTh BEIIECTBA, CONPOTHBIIEHHWE NPOBOJAHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP MeTO/a H3MEpeHHs, (UKCUPOBATH TMOKA3aHUs
npuOOPOB, HAXOAUTH 3HAUCHUE U3MEPSEMOI BETMYMHBI C TIOMOUIBIO YCPEAHEHUS
pe3ynbTaTOB CEPUU U3MEPEHUM U OLIEHUBATH MOTPEUTHOCTh U3MEPEHUIA;

IPOBOJNUTH HKCIIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBIICHUS BO3AyXa OT €ro o0béMa W HarpeBaHHs WU
OXJTKICHHUSI, UCCIIeIOBAHUE SIBJICHUS TEIUI000OMEHa TP CMEITMBAaHUH XOJIOJAHOMN U
ropsiueid  BOABI, 3aBUCHMOCTb CONPOTUBJICHMSI IPOBOJHUKA OT €ro JUIMHBI,
IUIOIIAIM TONEPEYHOTO0 CEYEHHsS M YAEIbHOIO CONPOTUBICHHUS BEIECTBA
MPOBOIHMKA, CHUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIPSDKCHUSA Ha
MIPOBOIHUKE, MCCIIEOBAHNUE ITOCIEIOBATENILHOTO W TMapaJJICIbHOTO COSIMHEHUN
MIPOBOJHUKOB): COBMECTHO C Yy4HTeNneM (OpMyIHpoBaTh 3a4adyy M THIOTE3Y
UCCIIEIOBaHMsI, CaMOCTOSITEIbHO IUIAHUPOBATHh HCCIEIOBAHUE, CAMOCTOSITEIHHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLHH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DPM3MUECKUX BEJIMYUH B BUJAE TAOJHUIl U
rpadMKoB, OIEHMBATh MOTPEIIHOCTH, JelaTh BBIBOJABI IO pe3yJibTaTaM
UCCIIEIOBaHMUS;

coOroaTh mMpaBmiia Oe30macHOro Tpyna mnpu padbore ¢ 1abopaTopHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOIIECCOB C OMOPOH Ha WX OmucaHus (B TOM
YHCclie: CHUCTeMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOHMHA, ammepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPIHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  3JEKTPONpUOOpbl  (MIPUMEpPBI), MPEJOXPAHUTENIM U HX
NpUMEHEHHEe B OBITY W TEXHHUKE, NPUMEHEHHE TMOCTOSHHBIX MAarHHUTOB,
AJIEKTPOMArHUTOB, JJIEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIOJIB3Ys 3HAHHS O
CBOMCTBaX (PHU3MYECKUX SBJICHHUM, HEOOXOIUMble (PU3UUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTHIE TEXHHYECKHE YCTPONCTBA U HW3MEPHUTEIBHEIC
npudoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIAKOCTHBIA TEPMOMETP,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JIBUraTellb BHYTPEHHETO  CropaHws,

-
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U CXEMAaTHUYHBIC PUCYHKH M3YYCHHBIX TEXHUYECKUX YCTPOWCTB, H3MEPUTEIHHBIX
pUOOPOB M TEXHOJIOTHYECKUX TPOIECCOB MPH PEIICHUH YYCOHO-TTPAKTHUSCKHUX
3aj1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAILIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HHU i1 OOecriedeHus
0e30macHOCTH TIPU OOpaIIeHUH ¢ MPUOOpaMH U TEXHHUYECKHUMHU YCTPOMCTBAMH,
COXpaHEHHUs] 370pPOBbS W COONIOACHUS HOPM DSKOJOTUYECKOTO TIOBEACHHUS B
OKpYXalolllen cpeje;

OCYUIECTBJIAThH MOUCK MH(pOpMauu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBbHO (GOPMYIHPYST TOMCKOBBIM 3allpoc, Ha OCHOBE HWMEIOIIUXCS
3HAHWK W CPaBHEHUS OTIOJHUTEIHHBIX HCTOYHHUKOB BBIICIATH HH(MOPMAIIHIO,
KOTOpas SIBISICTCS TIPOTUBOPEUNBON MU MOKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TIPHU BBIMOJTHEHUM YYEOHBIX 3aJlaHUi HAyYHO-TOMYJISPHYIO
JUTEPATYpy (PU3NYECKOro CoAepIKaHUs, CIPaBOUYHbIE MaTepHasbl, PECYPChl CETH
WNuTepHeT, BiameTh npuéMaMH KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
MH(pOpMaIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHBIC ITMCBMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHWS,
00001ast nHGOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PM3HUECKOTO COACPIKAHUS, B
TOM  4WCle MyOJNMYHO  MPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WU
WCCJIEIOBATEILCKON JEATEILHOCTH, TIPH 3TOM TPaMOTHO MCTIOJIb30BaTh U3yUEHHBIN
MOHATUUHBIA  ammapar  Kypca  (U3UKH,  CONPOBOXAATh  BBICTYILJICHUE
IIPE3EHTAIUEN;

MIPU BBITIOJIHEHUH y4€OHBIX MPOEKTOB W HMCCIICOBAHUN (PU3MUECKUX IMPOIIECCOB
pacnpenensiTh OOS3aHHOCTH B TPYyINIE B COOTBETCTBUHM C TIOCTABJICHHBIMU
3a/layaMy, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaJA B JACATCIBHOCTH  T'PYIIIIHI,
BBICTpaWBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE, TMPOSBISAS TOTOBHOCTH
paspemiaTh KOH(QIUKTHI.

-
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uu@poBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3gen 1. TensioBbIe IBJICHUSA
1.1 CtpoeHue U CBOMCTBA BElllECTBA 6
1.2 TemoBsie mpoLECCH 33 1 6.5
Hroro no pazgeny 39
Pa3nen 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
21 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela 9 |
’ W UX B3aUMOJICUCTBHUS
22 IToCTOSIHHBIN 2JIEKTPUYECKHI TOK 31 10
2.3 MarHuTHbI€ SIBICHUS 11 2 4
24 DneKTpOMarHuTHas UHAYKLIUS 7 1
Wroro no pazueny 58
Pa3nea 3. [loBTopuTe1bHO-0000 1AM MOAYJIb
3.1 [ToBTOpUTENBEHO-0000IIAIONTNI MOTYITH 5
Hroro no pazneny 5
' OBIIEE KOJIMYECTBO YACOB ITO PO PAMME 102 5 22.5
—— AOKYMEHT ROARAMCAH
O SNEKTPOHHOW NOANKUCHIO

.
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IPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

8 KVIACC

Kon
NPoOBEPSIEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIIOJIB30BaTh IOHATHA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘IGCKOC SABJICHUC

1.3

pacrio3HaBaTh  MPOSIBICHHE  HM3YYCHHBIX  (PU3MUYECKUX  SBICHUHA B
OKpYKalolleM MHUpE, B TOM 4HUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
TOM TEpPEeBOJIUTHh MPAKTHUECKYI0 3ajayy B y4eOHYyI0, BBLIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

OIKCHIBATh M3yUYCHHBIE CBOMCTBA T€N M (D)M3MUYECKHE SBICHHUS, HCIIONB3YS
¢usznyeckue  BEIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
¢u3n4ecKuif CMBICT MCIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS WU EIUHMIIBI
¢u3nUecKux BEJIWYMH, HAXOAUTh (OPMYINbI, CBS3BIBAIOLIUE JIAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYHH

1.5

XapaKTepU30BaTh CBOWCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCIIONb3ysl  U3YYEHHBIE 3aKOHbI, IpU OTOM  J1aBaTb  CJIOBECHYIO
(bOopMyIHMPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMATHYECKOE BBIPAKCHHE

1.6

OOBSACHATh (PU3NYECKUE MPOLIECChl M CBOWCTBAa TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CHTyalul NPAKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 TOrnYecKux
IaroB ¢ MOMOIIBI0 | — 2 H3y4eHHBIX CBOMCTBAa (DPU3MUYECKUX SIBJICHHUH,
(U3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemath pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YS 3aKOHBI U
dbopmysbl, CBsA3bIBatONME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIOBHUS 3aJa4M 3alKChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTATOK
JAaHHBIX [ pelIeHUs 3a7aud, BBIOMpATh 3aKOHBI U (OPMYIIHI,
HeoOXoauMBbIe Mg €€ pelIeHUs, NPOBOAUTH pacy€Thl W CpPaBHUBATH
MOJy4eHHOE 3HaUeHUEe (PU3NYECKON BETUIMHBI C U3BECTHBIMU JAHHBIMU

pacrno3HaBaTh MPOOJEMBbI, KOTOpPhIE MOXXHO pPEIIUTh MPH TOMOIIU
bU3HYECKUX METOIO0B, HCIOJIb3YS OMNHMCAHHUE HWCCIIEeNIOBaHUS, BBIICIAThH

-
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CBOMCTB Tell: (POpMYIHpPOBATH NPOBEPSIEMBbIE MPEIIOIIOKECHUS, COOUpATh
YCTaHOBKY M3 MPEIJIOKEHHOT0 00OpYyIOBaHMS, OMHCHIBATH XOJ OIbITa U
bopMynTupOBaTH BHIBOIBI

1.10

BBITIOJIHATL IMMPAMBIC U3MCPCHUS C UCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB
U AaT4uKOB (1)I/I3I/I‘ICCKI/IX BCJIMYHH, CPABHUBATL PE3YJIbTATHI I/I3M€p€HI/H>'I C
y4€TOM 331aHHOM aOCOIFIOTHON TOTPEIIHOCTH

1.11

IPOBOJUTH HCCIIEI0BAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BETUYMHBI OT
IpYroi ¢  HUCHOJIB30BAaHUEM  INPSIMBIX  M3MEPEHUM:  IUIAHUPOBATH
UCCIIEIOBaHKUE, COOMpaTh YCTAHOBKY M BBIIIOJHSATH WM3MEPEHUS, CIELYs
NPEUVIOKEHHOMY  TUTaHy,  (UKCHUPOBaTh  pe3yJibTaThl  MOJYYCHHOM
3aBUCUMOCTH B BHJIE€ TaOJIUI] U rpaUKOB, IENaTh BBIBOJBI 110 Pe3yIbTaTaM
UCCIIEI0BAHNS

1.12

1.13

1.14

1.15

1.16

1.17

NPOBOJIUTh KOCBEHHBIE W3MEPEHHUs (U3UYECKUX BEIMYHH: IUIAHUPOBATH
U3MEepeHusi, coOupaTh  SKCIEPUMEHTAIBHYIO  yCTaHOBKY,  CIEIys
IPEJI0KEHHOW HHCTPYKLIMH, U BBIYUCIISATh 3HAUEHUE BETMUHUHBI

co0JIr0aTh MpaBUja TEXHUKHA 0€30MacHOCTH MpU padoTe ¢ J1abopaTOPHBIM
o0opynoBaHrueM

XapaKTCPpHU30BaATb IIPUHIHAIIBI HeﬁCTBHH HU3YUCHHBIX HpI/I60p0B u
TCXHUYCCKUX YCTPOfICTB C 0H0p0171 Ha UX OINHMCaHUs, UCIIOJIb3YSA 3HAHUA O
CBOMCTBaxX (I)I/I3I/I‘leCKI/IX SIBIICHUI u HGO6XO)II/IMI>IG (bPBPI‘lGCKPIG
3aKOHOMEPHOCTU

pacio3HaBaTb IMPOCTBIC TCXHUYCCKHEC yCTpOfICTBa U HU3MCPUTCIIBHLBIC
HpI/I60pLI o cCxXeMaM H CXCMATHYHBIM PUCYHKAM, COCTaBJISITb CXCEMBbI
QJICKTPHUYICCKUX Lemnein C noCIaCaA0BaTCIbHBIM u napauiC]IbHbIM
COCAMHCHUCM JJIEMCHTOB, pa3jndad YCIIOBHBLIC 0003HAYCHHS DJIEMCHTOB
SJICKTPHUYICCKUX Lemnemn

NPUBOANTE  TPUMEPHl  (HAXOAWTh  HWH(MOpMAIMIO O  MPHUMEpax)
IPAaKTUYECKOT0 HCMOJb30BaHUS (U3NYECKUX 3HAHUM B TOBCEAHEBHOM
KHU3HU JUId oOecrieyeHus Oe30MacHOCTH MpU OOpallleHuu ¢ mpubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMS 3/J0POBbs M COOIIOEHUS HOPM
HKOJIOTHUECKOTO MOBE/IEHHS B OKpY>Kalollel cpee

OCYIIECTBIISATh TMOUCK HWH(pOpManuu (HU3NIECKOTO COAEpKaHUS B CETH
NHTepHeT, Ha OCHOBE UMEIOLIMXCA 3HAHUW MW NYTEM CpPaBHEHUS
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,
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npeobpazoBanusUHQOpPMAINK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO
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WJIM UCCIIEIOBATENIBCKOM JIEATENbHOCTH, IPU 3TOM I'PaMOTHO UCIOJIb30BATh
W3YYCHHBI TOHATHHHBIA ammapar Kypca (U3HKH, CONPOBOXKIATH
BBICTYIUICHHE MTpe3eHTalle

OpU BBINOJIHEHHMH YUYEOHBIX NPOCKTOB U HCCIEIOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
120 IIOCTaBJICHHBIMM 3a7a4aMM, CIEIUThH 32 BBIIOJIHEHHEM IUIAHA IEUCTBUM U
' KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B

ACATCIIBHOCTE I'PYIIIbI, BBICTPANBATh KOMMYHHUKATUBHOC BSaHMOI[efICTBHC,

IIPOABJIAA TOTOBHOCTH paspellaThb KOH(I)J'II/IKTI)I
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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 cTpoeHusl BemiecTBa. Macca u pasmepbl MosieKyid. 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 TIOJIOKEHUH MOJIEKYIIPHOKHHETHUECKON TeOpUn
6.4 CmauuBaHue ¥ KalWUISPHbIE SIBICHUS
6.5 TemoBoe paclIupeHne U CKaTue
6.6 Temnepatypa. CBsi3b TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOIO
' JIBUKEHUS YaCTHI]
6.7 Buytpennss osHeprus. CnocoObl H3MEHEHMsS BHYTPEHHEU
' SHEPruM: TEIJIoNepeaaya U COBEpIIEHNE paObOThI
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 aenbHast TEIUIOTA TUIABICHUS
[TapooGpazoBanue u koHAeHcarus. Mcnapenwe. Kunenwue.
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 OOHApYKEHHMIO  JIEHCTBHA  CHII
MOJIEKYJIIPHOTO TPUTSKEHUSI.

#H##Par###OnbIThl IO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOMN
COJIM WJIU caxapa.

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

###Par###OnpeneneHue  AaBieHUs Bo3Ayxa B OajioHe
LIPULIA.

H#H##Par###OnbIThI, TEMOHCTPUPYIOLIKME 3aBUCUMOCTD JaBICHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHUs WIN OXJIAXKICHHSL.
###Par###] [poBepka runoTe3bl TMHEUHON 3aBUCUMOCTH JJTMHBI
CTONOMKA JKUAKOCTU B TEPMOMETPHYECKOH TpyOKe OT
TEeMIIepaTyphbl.

###Par###HaOnoneHne U3MeHeHs] BHYTPEHHEW SHEPruu Tenia
B pe3yJIbTaTe TEIIoNepe ayu U paboThl BHEITHUX CHUIL.
###HPar###ccnenoBanme SIBJICHUS TEII000MeEHa pA
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
###Par###OnpeneneHue KoJIMYeCTBa TEIUIOTHI, IOJYyYEHHOIO
BOJIOM TpU TEIIOOOMEHE C HarpeTbiM METaJUIMYeCKUM
LWIAHAPOM.

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

dusnueckue SIBICHUS B IPUPOJIC: MIOBEPXHOCTHOES HATSKCHUE U
KallWUISIPHBIC SIBJICHUS B MPHPOJIE, KPUCTAUIBI B TPUPOJE,
usnydyenue CoJHIIA, 3aMep3aHue BOJOEMOB, MOpPCKHUE OpH3BI;
o0pa3zoBaHue POCHI, TyMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoiicTBa: KaIuuIsiphl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAIJIOB, JKUJAKOCTHBIN TEPMOMETp, AATUUK
TEMIEPATYpPbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TCHUXPOMETp, TMapoBas TypOWHA, JBUTATeNb
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 PACCTOSHUSA MEXY TE€JIaMH)

OnekTpuueckoe nojie. HanpspkEHHOCTh AIEKTPUYECKOTO TMOJIA.

" 7.3

[IpuHUMIY  CYNEPNO3MIMU  DIEKTPUYECKUX  moyed  (Ha
KaueCTBEHHOM YpPOBHE)

o OOKYMEHT NOAMWUCAH

CepTudukar 0E42607FIFEC385A2E3COFAB7CIBEOF

9NEKTPOHHOW NOANUCHIO

Hocurenu BIEKTPUYECKUX 3apsao0B. DJIeMEeHTapHbIN
“nexrpuu¢ckuii  3apsn.  Crpoenue aroma. I[IpoBOJHMKHM |
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JAUDJICKTPUKU

7.5 3aKOH COXpaHEHUs IEKTPUUECKOro 3apsiaa
76 DNEeKTpUUECKUM TOK. VYcenosus CYLLIECTBOBAHUSA
’ ANEKTPUYECKOr0 TOKA. MICTOUHHMKHN MOCTOSHHOTO TOKA
77 JleficTBUSL 3JNEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSX U razax
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 nosie. MarHuTHOe mojie 3eMJIN U €ro 3HaYeHue s
' JKU3HHU Ha 3emite
716 OnbiT Opcrega. MarHuTHOe 1oOJie 3JIEKTPUYECKOTO TOKa.
' [IpuMeHeHue 371eKTPOMarHiTOB B TEXHUKE
JlelicTBM€ MArHMUTHOTO TIOJSI HA TPOBOAHUK C TOKOM.
717 ONeKTpoABUTATEeNIb  MOCTOSIHHOTO  Toka.  Mcmonp3oBaHue
' ANIEKTPOJIBUraTeell B TEXHUYECKHUX YCTPOMCTBAX M Ha
TpaHCIopTe
718 Onpitel ®apanes. SIBneHue >JIEKTPOMAarHUTHOM MHIYKIIMH.
' [Mpaswio Jlenma
OnekrporeHepatop. CrnocoObl TOMYYEHHUS DIEKTPUUYECKOM
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 Coopka u mpoBepka padOTHI AJICKTPUICCKOH IETTH MOCTOSTHHOTO

TOKa.

-

O

Ceptugurar OEL

OOKYN
3NEKTPC

12607FIFEC3

HSMCpCH{Ie U peryjaupoBaHUe CUIBI TOKA.

AEHT NoAnUCAH Y3MepeHye n perynupoBaHue HAIPSOKCHHUSL.
JHHOW NOANUCBIOMcenienoBaHMEe 3aBHCUMOCTH CHIIBI  TOKa, HMAYIIETO 4epe3
95 A2E2COEER7CIBEQEPE3UCTOD,| OT COMPOTHUBIICHHUS PE3MCTOPA W HANpPSDKCHUsS Ha
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pesucrope.

OneIThI, JOEMOHCTPUPYIOLIME 3aBUCUMOCTH DJIEKTPHUYECKOIO
CONPOTHUBIICHUS IPOBOAHMKA OT €ro JUIMHBL, IJIOLAJH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITposepka IIpaBUJIa CIIOKCHMS HaIPsDKEHUN pu
IIOCJIEZI0BATENbHOM COEJMHEHUH ABYX pe3uctopoB. IIpoBepka
IpaBwia Juisl CHJbl TOKAa IpU [ApajuIe]IbHOM COEAMHEHUU
pesucrtopoB. OmnpezneneHue padOThl DICKTPUYECKOTO 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. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
IIOCTOSIHHBIX ~ MarHuToB.  V3ydyeHuMe  MarHuTHOTO  IOJIA
MOCTOSIHHBIX MAarHWTOB NPU HUX OOBEIMHEHWH W Pa3ZeiICHHH.
HccenenoBanue ACMCTBUSA IEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITbl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYIIKM C TOKOM UM MarHuTa OT CHUJIbl TOKa U
HanpaBJieHUs TOKa B  KaTymke. M3ydenue pelicTBus
MarHMTHOTO IOJI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue n
uzyueHue paboTel snekrpoasurarens. Msmepenune KIIJ]
AIIEKTPOJIBUIaTENIbHON YCTAaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJIGHUS ~ JJIEKTPOMAarHUTHOM  MHIYKIMHU:  UCCIIEJJOBaHHE
M3MEHEHUH 3HaYeHMsI U HallPaBJICHUSI UHAYKLIIMOHHOTO TOKa

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

-

7.21 .
noje 3eMiM, Jped¢ MON0COB, POJb MArHUTHOTO MOJS IS
JKU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE
TexHuueckue  yCTPOMCTBA:  DJIEKTPOCKOIN,  aMIIepMETp,
BOJIETMETP, PEOCTaT, CUETYMK DIIEKTPUUECKOW DSHEprud,
799 AIIEKTPOOCBETUTENbHBIE npudopHl, HarpeBaTeIbHbIE
' AIIEKTPOIPUOOPHI (mpuMepsl), ANEKTPUUYECKUE
MpeloXpaHUTENH, AJIEKTPOMAarHur, AJIEKTPOABUTATEIH
MOCTOSTHHOTO TOKa, T€HEPATOp MOCTOSHHOTO TOKa
-\\I
OOKYMEHT NOAMUCAH
9NEKTPOHHOW NOANUCHLIO
CepTupukar OE42607FIFEC395A2E3COFFB/CIBEOF2
LencrewTened ¢ 05.02.2026 no 01.05.2027
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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 TMPEACTABICHUI O 3aKOHOMEPHOW CBSI3M M IO3HABAEMOCTH
SABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyromiei pond (QU3MKK B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKA M TEXHOJOTHH, 00 IBOMIONUHN (PU3NYECKUX 3HAHUNW M UX POJIA B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAAEC POCCUHCKHUX U
3apyOeKHBIX YICHBIX-(U3UKOB B Pa3BUTHE HAyKH, OOBSICHCHHE MPOIIECCOB
OKpY’aroIlllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHusA O BHJAX MaTepuM (BEIIECTBO M IOJIE), O JABWKEHMM Kak criocode
CYILIECTBOBaHUsI MaTepuu, 00 ATOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBICHUN MPHUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3inyarh SBJICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JlaHHOE (PU3NYECKOe SBJICHUE; YMEHHUE pPaclO3HaBaTh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBICHMH B OKpYKAIOLIEM MHpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Biagenne OCHOBaMM NOHATUMHOIO ammapara M CHMBOJHYECKOIO S3bIKA
GU3MKM ¥ HUCHOJB30BaHUE HUX JIs pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKHUE SBICHHUS M IPOLECCHI,
UCTONB3Ys PyHIAMEHTAIbHBIE U SMIUPUUYECKUE 3aKOHbI

YMeHHe ONuChIBATh HM3yYCHHBIE CBOMCTBA TE€N W (PU3UUYECKHE SBJICHHUS,
WCTIONB3Ys PU3UUECKUE BETUIHHBI

Bnagenue ocHOBaMH METOAOB HAy4YHOTO MO3HAHHS C YYETOM COOIOICHUS
MpaBmII 0€30MaCHOTO TpyAa: HabMoIeHue PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSATEIBHO COOHMpATh SKCICPUMEHTAILHYIO YCTAaHOBKY U3
JTAaHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIMU, OMUCHIBATH 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 JKCIIEPUMEHTAIIbHBIX HCCIIEI0OBaHU;
ANEKTPOHHOM I'ICA%II'IH

b0
OCTOSITENIBHO COOKpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M MPOBOJUTH

Ceptupukar OE42607FIFEC3B5AZESCOYRIelfodfue Mo MHCTPYKLIMM, NPEACTABIATH MOJNyYEHHBIE 3aBUCUMOCTH

AE Sy
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¢u3nvyeckux BETMYMH B BHJAE TaOmuI H TpapuKOB, YUUTHIBATH
MOTPELIHOCTH, €1aTh BBIBOJBI 10 PE3yIbTaTaM UCCIIEI0BAHNS

[ToHnMaHue XapaKTEpHBIX CBOWUCTB (PU3MYECKUX MOAENeH (MaTephaibHas
TOYKa, a0COTIOTHO TBEPAOE TEJO, MOJEIU CTPOCHUS ra3oB, >KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJIs1 00BbsACHEHNS (PU3NYECKUX MPOLIECCOB

VYMeHune 00BACHATh (PU3NUECKHE MPOLECCHl M CBOICTBA TEJ, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B

7 YaCTHOCTH, BBISABIIATD IMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C OMOpOW Ha M3yYCHHBIE CBOWCTBA (PM3UYECKUX SIBJICHHUH,
¢du3nveckre 3aK0HbI, 3AKOHOMEPHOCTH U MOJIEITH

YMmenue pemiath pacué€THble 3agaun (Ha 6aze 2 — 3 ypaBHEHUI), UCTIONB3YS
3aKOHBI U (HOPMYIIBI, CBS3BIBAIOIINE (PU3UYECKHE BEIMYMHBI, B YACTHOCTH,
3alKChIBaTh KPAaTKOE YCIIOBUE 3a/lauM, BBIBISITH HEAOCTAIOUINE JaHHbIE,
BBIOMpATh 3aKOHBI W (QOPMYNBI, HEOOXOoAWMBIE ISl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOJAUTH pacué€Thl U OLEHUBATh
PEATUCTUYHOCTD MOJTYYSHHOTO 3HAa4YeHHs (PU3MYECKON BEIUYUHBI, YMEHUE
OMpeeNATh Pa3MEPHOCTh (U3MUYECKON BENMYUHBI, MOJIYUYEHHOW MpHU
pEIIeHUH 3a]a41

YMeHne XapakTepu30BaTh MPHUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHclie OBITOBBIX HPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJOTHYECKUX
IPOILIECCOB M0 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UUECKUX
SBJICHUN U HEOOXOMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH

YMeHue ucnoib3oBaTh 3HaAHUS O (QU3NYECKUX SBJICHUSAX B MOBCEIHEBHOU
JKU3HU i1 oOecrieyeHHs O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
10 npuOopaMl M TEXHUUYECKHMHU YCTPOHMCTBAMH, COXPAHEHHUS 3/J0pPOBbS U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJEHHUS B OKpYXKAIOLIEH cpee;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (UMK U

TEXHOJIOTHH JIJIsI PpalluOHAJIBHOI'O MIPUPOAOII0JIB30BAHUA

OnplT  moucka, MpeoOpa3oBaHUS W TMPEACTaBlIeHUs HHGOpPMALUU
¢u3myeckoro - cojepkKaHMsg €  HCIOJb30BaHMEM  HH(pOPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTWH; YMEHHE OLIEHHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOW MH(OpMalmMy Ha OCHOBE HMMEIOLUIMXCA 3HAaHUM |
1 JIOTIOJTHUTEIBHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BAaTh IPH BBINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHbIe MaTepuaibl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMM U3 OJHOM 3HAKOBOM
CHUCTEMBl B JpPYIyl0; yYMEHHE CO3[aBaTh COOCTBEHHBIE IUCbMEHHBIE U

YCTHBIC COO6I.H€HI/I$I Ha OCHOBC I/IH(bOpMaHI/II/I N3 HECKOJIBKUX NCTOYHHKOB

' ™

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
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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, KUAKOTO U Tra3000pa3HOr0  COCTOSHHMMA  BEIICCTBA.
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 sneprus. Pabora u Temonepeaada kak criocoObl N3MEHEHUS 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 SHEPTUH B TEIUIOBBIX 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 TeroBsix asurareneid. KI1J[ TenmoBoro 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

-

O

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, AATUUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, IBUTATEIb BHYTPEHHETO CTOPAHMS
3 OJIEKTPOMAT'HUTHBIE SIBJIEHUSI
3.1 = Dnexrpuzauusd ten. [lBa BUAa JIEKTPUUECKUX 3apsAI0B
3.2 B3aunmopeiicTBue 3apskeHHbIX Tel. 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 3apsanl. [[pOBOAHUKY U JUIIEKTPUKU
[TocTostHHBIN dJeKkTpuyYecKuii TOK. JlelicTBHus 3nekTpuueckoro Toka. Cuiaa ToKa.
3.6 = Hampsxenue.
I=q/t,U=A/
37 DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y AEIBHOE IIEKTPUUECKOE COITPOTUBIICHHE:
’ R = pl/S
3.8 3akon Oma miis yyacTka snektpudeckoit 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 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPSI,
JaMIIOYKa), OT HANpsDKEHUS HAa KOHLAX MPOBOAHMKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
JUIMHBl ~ NIPOBOJIHMKA, IUIOIIAAM €ro IOMNEPEeYHOro CEYEHUs U  YJEeJIBHOIOo
COIIPOTHUBIICHUS.

[TpoBepka nmpaBuiIa i 3IEKTPUUYECKOIO HANPSHKEHUS PH [1OCII€A0BATEIbHOM
COEIMHEHUH IIPOBOIHUKOB; IIPABHJIA AJIsl CUJIBI BJIEKTPUUECKOI0 TOKA IpU
[apajuIeJIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qu3suueckue s61enUs 8 npupoode: EKTPUIECKHE ABIIeHUs B aTMochepe,

-

3.17 = 2JIeKTpHUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE T10JIe 3EMITH, JIpeii() MOITFOCOB, POJIb
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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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

1. ®usuka. Uuxenepsl Oyayiiero. 8 kiacc : yriayoJ€HHbIM YPOBEHD : YUEOHUK
: B 1ByX yactsax / B. B. benara, H. 1. Boponiniosa, 1. A. Jlomauenkos, 0. A.
[Tane6parues ; moxa penakiueit 0. A. IlaneGpaTieBa. — Mockga :
[Tpoceemienue, 2024. — 26 cm — (PI'OC).; ISBN 978-5-09-1126609.
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