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MYHHIUITIATEHOTO 0011e00pa30BaTeIbHOrO  YUPEXKIACHUS
«Cpenuss mxona Ne 83 I{entpansHoro paiiona Bomnrorpama»
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¢ mameHeHusiMH oT 28.08.2024, ITpukas Ne 204;
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ITOACHUTEJ/IbHASA 3AITNCKA

Pabouasi mporpamma cocTaBjieHa Ha OCHOBaHUH:

denepanbHbIi 3aK0H «O6 06pa3oBannm B Poccuiickoit ®epepain» Neo273-D3 oT
29.12.2012 c usameHenusimy, B ToM uncie @3 Ne371 — @3 ot 24.09.2022.
[Tpukasbl MunuctepcTBa npocsenjenns Poccurickon ®epepanyu:

06 yTBepxaeHnA (heepasbHOTO rOCyAAapCTBEHHOTO0 00pa3oBaTe/IbHOTO CTaHJapTa
HavasibHOTO 0011jero obpa3oBanus: oT 31.05.2021 Ne286 (B felicTByOIIEH
penaKLIvN)

O6 yTBep>kaeHUU (heiepabHOTO TOCYJapCTBEHHOTO 00pa30oBaTe/IbHOTO CTaHapTa
OCHOBHOTO 0011jero o6pa3oBanus: oT 31 mas 2021 r. Ne 287 (B gericTBytOI€eH
peaKIIvN)

O06 yTBepxaeHUu (heJepasbHOr0 roCyAapCTBeHHOr0 06pa3oBaTe/IbHOTO CTaHAapT
cpenHero o61iero obpa3oBanusi: oT 17 mast 2012 1. Ne 413 (B felicTBytOIIEH
pelakiin);

O6 yTBepxaeHnu heepasbHOM 00pa3oBaTe/IbHOM MPOrpaMMbl HauaabHOTO
o61iero obpasoBanusi: oT 18.05.2023 Ne 370 (geiicTByIOILIAs peIaKLivisi)

006 yTBepxAeHNH (emepaaTbHOM 00pa30BaTeILHOM IMPOrpaMMbl OCHOBHOT'O 0011[ero
obpazoBanus: oT 18.05.2023 Ne 371 (meiicTBytolIjasi peJaKiiyis)

006 yTBepkaeHnn (hegepasbHOM 06pa30BaTeIbHOM MPOTrPaMMbl CPeJHETO 00IIIero
obpazoBanus: ot 18.05.2023 Ne 372 (meiicTBytolI[asi peJaKiiys)

O BHeCeHUU M3MeHeHH B HEKOTOPbIe TIpUKa3bl MUHUCTEPCTBA TIPOCBEIIeHUs
Poccutickoit @esepatiyu, Kacaroluecs dhefiepanabHbIX 00pa30BaTe/TbHbIX
MpOrpaMM HavasbHOTO 0011[eT0, OCHOBHOTO 00I1lero, cpefiHero o0Iero
obpa3zoBanus: oT 09.10.2024 Ne 704
[Tonoxxenue o paboueii mporpamMme yueOHOT0 rpeameTa, yueOHOro Kypca (B ToM
yucse Kypca BHeypouHou JiesateibHOCTU) MOY CIII Ne83 IleHTpasibHOrO paiioHa
Bosnrorpazga»

[TporpaMMa 10 (U3MKe Ha ypOBHE OCHOBHOTO 00Iiero o0pa3oBaHUs
cocTaB/ieHa Ha OCHOBe TIOJIO)KeHWM W TpeOoBaHMI K pe3y/bTaTaM OCBOEHUs Ha
6a30BOM ypOoBHE OCHOBHOI 0Opa3oBaTe/bHOW MpPOTpaMMbl, Tpe/ICTaBIeHHbIX B
@®I'OC O0OQ, a Takxe ¢ yuétom (peaepanbHOM paboueii MporpaMMbl BOCTIUTAHUS U
Kownrtjenuu ripernojaBaHusi yuebHoro npegmeTa « PU3nKa».

[TporpamMMa 110 (u3MKe Ha ypOBHE OCHOBHOTO 00Iiero o0pa3oBaHUs
cocTaB/ieHa Ha OCHOBe TIOJIO)KeHWM U TpebOoBaHWM K pe3y/jbTaTaM OCBOEHUs Ha
6a30BOM ypOBHe OCHOBHOM 00pa3oBaTe/bHOM TPOTPaMMBbI, Ipe/ICTaB/JIeHHBIX B
@dI'OC 00O, a Takxe c yueToM ¢eziepanbHOM paboueit MporpaMMbl BOCTIUTAHUS U
KOHIIeTLNU TIperoZiaBaHusi yuebHOTo npeameta «DU3MKa».

CopgepxaHve mnporpaMMbl 1o ¢GHW3MKe HarpaB/ieHO Ha (opMUpOBaHUe
€CTeCTBEHHOHAYYHOW TPaMOTHOCTH OOyYarolUXCs ¥ OpraHd3aldi0 H3yUYeHUs



GbU3MKN Ha [leATeNbHOCTHOW OCHOBe. B mporpamMme 1o ¢u3MKe YUHUTHIBAIOTCS
BO3MOJKHOCTH yueOHOro mpeaMera B peanusaiu TpeboBanmii ®@I'OC 00O k
TJIAaHUPYEMBIM JTMYHOCTHBIM M MEeTarpeZMETHBIM pe3y/ibTaTaM 00yueHHs], a TaKxkKe
MeXIpeZMEeTHbIE CBSI3W €CTeCTBEHHOHAYUYHBIX YyueOHBIX IpPeJMETOB Ha YpPOBHE
OCHOBHOTO 0011]ero 06pa3oBaHMUs.

[TporpammMa 110 (hM3MKe yCTaHABAMBaET paciipesiesieHre yueOHOro MaTepuasia
1o rogam obyueHus (TI0 Kjaccam), TipejjiaraeT pUMepPHYHO M0C/ie0BaTe/IbHOCTh
W3y4eHUsi TeM, OCHOBAHHYIO Ha JIOTMKEe Pa3BUTHS MPEAMETHOTO COZAep)KaHUS U
yueTe BO3PaCTHBIX 0COOEHHOCTel 00yJaroImuxcs.

[TporpamMmMa 10 (u3mKe pa3paboTaHa C 1[e/IbI0 OKa3aHWs MeTOANUYeCcKOi
TIOMOIIIM YUUTETFO B CO3/IaHUK paboueti IporpaMMeI 110 yuebGHOMY TTpeIMeTYy.

dusmKa SIB/ISAETCS CUCTEMOOOPAa3YIOIUM [I/Isi eCTeCTBeHHOHAYUHBIX yUeOHBIX
TIpe/IMETOB, MIOCKO/IbKY (hM3HUeCcKre 3aKOHBI JieyKaT B OCHOBe TIPOIIeCCOB U SIBJIEHUH,
M3y4yaeMbIX XUMHeH, OMoJiorreii, acTpOHOMHeH 1 dhr3nueckoi reorpadueii, BHOCUT
BK/IaJl B €CTeCTBeHHOHAyUHYI0 KapTHHY MHWpa, MpeJoCTaB/seT Hanbosiee sCHbIE
o0pa3iibl MpUMeHeHHs HayYHOTO MeTOZia TMO03HaHUs, TO eCThb Criocoba royueHus
[IOCTOBEPHBIX 3HAHWUH O MUPe.

OpHa U3 T/IaBHBIX 3a7lau (r3nueckoro obpa3oBaHusi B CTPYKType 0OIIero
oOpa3oBaHMs COCTOMT B (DOPMHPOBAaHWM €CTECTBEHHOHAyYUHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jaroiuxcsi.

V3yuyenne ¢u3mkd Ha 0a30BOM YpOBHe TpeAriosiaraeT OBJaJleHHUe
C/IeAYIOIIMMHA  KOMITETeHTHOCTSIMH, XapaKTepU3YIOIIUMHU eCTeCTBeHHOHAYUHYHO
I'PaMOTHOCTb:

e Hay4HO OOBSICHATH SIBJIEHUS,

e OIL|eHWBATh U MIOHUMATh 0COOEHHOCTH HAyYHOT'0 UCC/Ie/JOBaHMS;

e MHTEePHpPeTHUPOBaTh AaHHbIE U HCII0/Ib30BaTh HayuHble Jj0Ka3aTe/bCTBA IS

TI0JTyU€HHS BLIBOJIOBY.

Llemn wu3yueHusi (GU3UKM HA YPOBHE OCHOBHOTO 00Ijero o0pa3oBaHUs
oripefiesieHbl B KOHILIEMIWM TIperofiaBaHus yueOHoro mipegmeTra «®Pu3nKa» B
oOpa3oBaresibHBIX OpraHusainusix Poccuiickoii ®efepaiyiv, peanu3yrOLUX
OCHOBHbIe 0011je00pa3oBaTe/ibHbIe TPOrPaMMBbI.

Lenmu n3yueHus: GU3MKU:

e rmpuoOpeTeHHe WHTepeca W CTpeMJIeHUs OOyYaroIUXCcsi K HayuHOMY
W3yYeHUI0 TIPUPOJbI, pa3BUTHe WX WHTE/UIEKTYalbHbIX U TBOPUECKUX
CIIOCOOHOCTe};

e pa3BUTHE MPEJCTaB/IEeHUI 0 HAYYHOM MeToZie TI03HaHUs ¥ (hOpMHUPOBaHUe
WCCJIeJOBATe/TbCKOTO OTHOIIIEHHS K OKPY KAIOIIUM SIBJIEHUSIM;

e (QopmupoBaHME HAyYHOrO MHDOBO33peHHs KaK pe3y/bTaTa H3y4eHus
OCHOB CTPOEHHMs MaTepHH U (hyH/IaMeHTabHBIX 3aKOHOB (DH3HKH;



dbopMUpoBaHUe TIpe/iCTaB/ieHUd 0 po/id (U3UKW [Jisi Pa3BUTUSI [IPYTHUX
€CTeCTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH;

pa3BuUTHe  TIpeJCTaBJeHWd O  BO3MOXHBIX  cdepax  Oynyiiei
npo¢eCCUOHA/ILHOU [1eATe/IbHOCTU, CBSI3aHHOM C (DU3UKOW, MOATOTOBKA K
JanbHeliieMy 00y4eHHI0 B 3TOM HallpaB/IeHUH.

IocTwkeHre 3TUX Liefield MporpamMmbl 10 (U3KMKe Ha YpPOBHE OCHOBHOTO
ob11ero obpa3oBaHus obecrieurBaeTCs pellleHreM CaeAyIOIUX 3a/jayu:

npuobpeTeHre 3HAHWN O [JUCKPETHOM CTPOEHWM BeIleCTBa, O
MeXaHUYeCKUX, TerUIOBbIX, 3/eKTPUUYECKHWX, MarHUTHbIX U KBaHTOBBIX
SIBJIEHUSIX;

nprobpeTeHre YMeHU OMUChIBaTb U OOBSICHATH (pU3nuecKue SIBJIEHUS C
VICITI0JIb30BaHMEM T0JTyYeHHbIX 3HaHWY;

OCBOEHUe METO/I0OB pellleHus TPOCTeMIlMX pacueTHbIX 3ajjay C
VICII0J/Ib30BaHUEM dur3nueckKux Mo/iesieq, TBOPUECKUX 17}
MPaKTUKOOPUEHTUPOBaHHBIX 3a/1ay;

pa3BUTHe yYMeHU HabJrojaTh PUPOAHbIE SIBJIEHUSI U BBITIOJHSTD OIIBITHI,
naboparopHbie paboTel W 3KCIIEDUMEHTa/bHbIe HWCC/IeJOBAHUS  C
MCTI0/Tb30BaHNEM U3MepUTeTbHBIX MPHUO0POB;

OCBOeHUe TIpueMOB paboThl ¢ MHMOpMaleli GrU3nUecKoro cojiepKaHus,
BKJIFOYAsi MH(OPMaLMI0 O COBPEMEHHBIX JOCTWKEeHUAX (PU3UKH, aHa/In3 U
KpUTHUYECKOe OlleHUBaHue uHhopMaluy;

3HAaKOMCTBO CO cpepamu Mpo(eCcCUOHATBLHOM AesiTeIbHOCTH, CBSI3aHHBIMU
C (U3MKOW, ¥ COBPEMEHHBbIMU TEXHOJIOTUSIMM, OCHOBaHHbIMM Ha
JNOCTKEeHUAX (PU3MYeCKOU HayKH.

[TpennaraemMelii B TIporpaMMe 1o ¢Gur3vke TiepeueHb 1ab0paTOPHBIX paboT u
OTILITOB SIB/ISIETCSI PEeKOMeH/jaTe/IbHbIM, YUuTe/lb fiefiaeT BbIOOD TpU MpOBeAeHU!
nabopaTopHbIX PabOT W OIBITOB C y4YeTOM HHAMBUAYa/JbHBIX OCoOeHHOCTel
00yuaroIuXxcs, CIUCKa SKCIIePUMEHTabHBIX 3aZlaHUM, TTpe/ijlaraéMbIX B paMKax
OCHOBHOT'0 I'OCYJJapDCTBEHHOT'0 3K3aMeHa 110 (ur3uKe.



COAEPXXAHUE OBYUEHUA
8 K/TACC

TerioBbie AB/ICHUA.

OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJIIPHO-KUHETUYECKOM TEeOpUU CTPOEeHUS
BeljectBa. Macca ¥ pasmepnbl aTOMOB U MOJieKy/. OTbIThI, MOATBEPXKAaroLye
OCHOBHbI€ M0JIOXKEHHUSI MOJIeKY/IIPHOKUHETUUYECKOU TEOPUH.

Mogemn TBEPAOTO, >XMAKOTO Y Ta3000pa3HOTO COCTOSIHUM BeIllecTBa.
Kpucranmueckve u amop@Hbie Tena. OObsicCHEHUe CBOWCTB Ta30B, >KUJKOCTEN U
TBEDJIX TeJl Ha OCHOBe TIOJIO)KeHUM MOJEeKY/IsIPHO-KUHEeTUUEeCKOM TeOopuH.
CmauvBaHMe U KanWUIsIpHbIe siBieHus. TerioBoe pacllipeHue U CKaTue.

Temneparypa. CBs3b TemriepaTypbl CO CKOPOCTBIO TeIIOBOIO [BUKEHUS
yactul. BuHyTpeHHsisi sHeprus. CriocoObl W3MeHeHUs] BHYTPeHHel JHepruu:
TeTyIonepeziaua v coBepiiieHre paboThl. Busibl Teryionepe/jaun: TeTrI0NMpOBOAHOCTD,
KOHBEKL[Ys, U3/Ty4yeHue.

KomuuecTBO TerioTel. Y/e/lbHas TeNI0éMKOCTh BelrlecTBa. TerioobMeH u
TETJIOBOe  paBHOBecHe. YpaBHeHHe TeryioBoro OasaHca. IlnaBneHwe
OTBep/ieBaHKWe KPUCTA/UVIMYeCKUX BeleCTB. YelnbHasd TelioTa I/IaB/IeHus.
[Tapoobpa3oBanne ¥ KoHAeHcalus. Vcrmapenwe. KureHue. YjenbHas TeruioTa
napooOpa3oBaHus. 3aBHCHUMOCTb TeMIIEpPAaTypbl KHIIEHUSI OT aTMOC(epHOTro
JlaBJIeHus.

BnaxHocTs Bo3ayXxa.

OHeprus TOIIMBA. Y [ie/ibHasi TeIyioTa CrOpaHusl.

[Tpunimrel paboThl TerioBbix aAurareneid KIIJI TerioBoro JBuraresis.
TeryioBble ABUTraTeM U 3all{MTa OKPY>Karolller Cpe/ibl.

3aKOH COXpaHeHH!s U NpeBpallleHHs] SJHePruK B TeIIOBBIX TpoLieccax.

demoncmpayuu.

1. HabmozpeHrie OpOYHOBCKOTO ABV>KEHHSI.

Habmopenue auddysun.

HabntoneHue siBeHUi cMauvBaHUS M KallA/UISIPHBIX SIBJIEHUM.
HabJtio/1eHue TerioBoro paciiiupeHys TeJl.

Vi3meHeHre fAaBjieHUs Ta3a MpY W3MeHeHWU 00BEMa M HarpeBaHUU WU
OXJIaXKIeHUU.

IIpaBuna vsmepeHust TemriepaTyphl.

Bugbl Tenionepesaum.

OxsaxxjeHre Mpy CoBepIlieHn: PaboThl.

9. HarpeBaHue npu coBepilieHUH PabOThl BHEIITHUMU CHUTAMH.
10.CpaBHeHHe TelJIOEMKOCTeM pa3/TMUHbIX BeIlleCTB.
11.HaOmoeHre KUIeHusl.

12.HabmoieHrie TIOCTOSTHCTBA TeMITepaTyPhbl TIPU TI/IaB/IeHUH.
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13.Mojie/ii TeMIOBbIX ABUATATe/IeN.

JlabopamopHble paGombl U ONbIMbL.

1. OmbIThl TT0 06HAPYKEHUIO AeUCTBUS CUT MOJIEKYJIIPHOTO TIPUTSKEHUSI.

2. OrbITEI 110 BhIPALMBaHUIO KPUCTA/IJIOB IOBAPEHHOM COJIA WJ/IM Caxapa.

3. OmbITel TI0O HAOGIIOZIEHUIO TETUIOBOTO PACIIMPEeHUs Ta30B, >KUIAKOCTEH U

TBEPAbIX TeJl.
OnpejeneHye faByieHusi BO3Ayxa B OasyioHe LITIPULIA.

5. OmnbIThl, [J€MOHCTPUPYIOL[Me 3aBUCUMOCTb [aBjleHUs BO3JyXa OT ero

00BEMa U HarpeBaHUs WU OXJIaXK/eHUS.

6. IIpoBepka rumoresbl TMHEMHON 3aBUCUMOCTH JIMHBI CTO/IOMKA >KUJKOCTH

B TEPMOMETPUYECKOU TpyOKe OT TeMIiepaTyphl.
7. HabmogeHvie wW3MeHeHWs] BHYTPeHHeM SHepruM Tefa B pe3yJibTare
TeruioniepeZiaun ¥ paboThl BHEILIHUX CHJI.

8. WccnenoBaHue siBjieHWs TerjiooOMeHa TIpYM CMeIMBAaHWW XOJOAHOW U

ropsiyeit BoJbl.

9. OmpefiesieHe  KOJIMYECTBA  TeIUVIOThI, I[IOJIyYEHHOTO BOZOW  TpH

TeriooOMeHe C HarpeThbIM MeTa/uTndeCKUM LIMJTHHAPOM.

10.0OnpeneneHve yie/IbHOM TEIJIOEMKOCTU BelleCTBa.

11.HccnenoBanue npoLjecca ucrapeHus.

12.0npepeneHre OTHOCUTETBHOW BJI&KHOCTHU BO3/yXa.

13.0mnpegenenyve yaeabHOU TEIUIOTHI T1aB/EHUS JIb/A.

J/IeKTpUUYeCKHe U MarHUTHbIE SIBJICHUS.

Onektpusaiys Ten. [IBa pojla 3/1eKTpUUYecKUX 3apsi/ioB. B3aumogericTBue
3apsbKeHHbIX Tea. 3akoH KysioHa (3aBUCMMOCTB  CWJIbI  B3aUMO/€WCTBUS
3apsOKeHHBIX TeJT OT BeJTMUUHBI 3apsiZJOB U PACCTOSTHUS MEXAY Te/laMH).

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUUecKoro Tiojid. [IpuHimn
CyTepIio3vLIMY 371eKTPUYECKUX 0/1ei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckyx 3apsijoB. DieMeHTapHbIM 371eKTPUYeCKUM 3apsij.
Crpoenue aroma. [IpoBOAHMKM UM [UBJIGKTPUKU. 3aKOH  COXpaHeHUs
3JIeKTPUUECKOro 3aps/a.

ONeKTpUYeCKU TOK. YC/IOBUSI CYL[eCTBOBAHUS 3J€KTPUYECKOr0 TOKa.
VICTOUHMKM TIOCTOSHHOrO TOKA. [lelCTBUSI 3/1eKTPUUECKOr0 TOKa (TeryioBoe,
XMMUUECKOe, MarHUTHOE). DJIeKTPUYECKUM TOK B JKUJKOCTSIX U ra3ax.

OniekTpuyeckass menb. Cuwia TOKa.  JJIEKTPUUECKOe  HarlpsiykeHue.
CompoTrBiieHUe TPOBOAHUKA. Y/ie/IbHOe COMpPOTHB/IeHUe BellecTBa. 3akOH Oma
AJ/1s1 yuacTtka Lenu. [TocieoBaTenibHOe U NapajiiesibHOe CoeJiJuHeHre IIPOBOJHUKOB.

Pabota ¥ MOIIHOCTb 3/IEKTPUYECKOrOo ToKa. 3akoH J[[koyns—JleHia.
OneKkTprUyecKue Lery U ToTpebuTtenu 31eKTprueckon sHeprun B 6biTy. Kopotkoe
3aMbIKaHue.



[TocTosiHHbIe MarHUTEI. B3arMo1eliCTBHe MOCTOSAHHBIX MarHUTOB. MarHuTHoe
riosie. MarHuTHoe moJie 3eM/IM U ero 3HayeHue /i KU3HU Ha 3emsie. OIbIT
Opcrena. MarHuTHoe 1oJie 3/1eKTpUUeCckoro Toka. IlprmMeHeHue 3/1eKTpOMarHuToB
B TeXHUKe. [leiiCTBYe MarHUTHOIO TI0J1s1 Ha TPOBO/IHUK C TOKOM. DJIEKTPO/BUTATe/Tb
MOCTOSTHHOTO  TOKa. VICrmosib30BaHWe — 3J/IeKTPOJBUrare/ied B TeXHUYECKHX
YCTPOMCTBAax ¥ Ha TPAHCIIOPTe.

OnbiTel Papajies. SIBneHve 37eKTpOMarHuTHOM MHAYKUWU. [TpaBuno JleHia.
OJ1eKTporeHepaTop. CriocobsI T10/IyYeHUst 3JIEKTPUYECKOU SHEepPruu.
OMeKTPOCTAHIIMY Ha BO30OHOB/ISIEMbIX HCTOUHHUKAX SHEPTUU.

demoncmpayuu.

OJleKTpU3aLys TeJl.

[IBa pojja 3/1eKTpUUeCKUX 3apsi/i0B U B3aUMO/|eHCTBHE 3apsyKeHHBIX TeJl.

Y CTpOUCTBO U AEUCTBYE 3/IeKTPOCKOMA.

OJIeKTpoCTaThueCcKass MHAYKLMS.

3aKO0H COXpaHeHUs 3/IeKTPUUYeCKUX 3apsi/ioB.

ITpOBOAHUKH U AU3IEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUAW 3JIEKTPUUECKOTO TOJIS.

VIcTOUHUKH TTOCTOSIHHOT'O TOKaA.

9. [lerCTBUSA 371€KTPUUECKOr0 TOKA.

10.D/IeKTpUYECKUU TOK B XKUJKOCTH.

11.T"a30BbIM pa3ps.

12./3MepeHue CUJIbl TOKA amIiepMeTpOM.

13.M3MepeHye 3/1eKTpUUeCKOro HarpsiKeHUs1 BOJIbTMETPOM.

14.PeocTtar ¥ Mara3uH COMPOTUBJIEHUH.

15.B3auMo/ielicTBYe MOCTOSIHHBIX MarHUTOB.

16.MogenvpoBaHre HEBO3MOKHOCTU pas/ie/ieHus I0/IF0COB MarHuTa.

17.MopenupoBaHue MarHUTHBIX M0JIel MOCTOSIHHBIX MarHUTOB.

18.0mbIT Opcrena.

19.MarsuTHoOe 110Jie TOKa. JJIeKTPOMAarHur.

20./lericTBME MarHUTHOIO MOJISi HA TIPOBOJJHUK C TOKOM.

21.0/eKTpoBUraresb NOCTOSIHHOI'O TOKaA.

22.VlccnenoBaHue sIBJIEHUS 371EKTPOMarHUTHOM UHAYKLIAU.

23.0mbITEl Papases.

24.3aBUCMMOCTb HArlpaB/eHUs WHAYKLIMOHHOIO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBEHHUS.

25.0/1eKTporeHeparop MOCTOSTHHOI'O TOKA.

JlaGopamopHble pabombl U ONbIMbL.

1. OnbiTel 1O HAOMIOAEHWIO 3/IeKTPU3aliK Tel UWHAyKUWed U TIpu
COIIPUKOCHOBEHUM.
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2. VccnemoBanue [eUCTBUS 3JEKTPUYECKOTO IO HAa TIPOBOAHUKU U

[I3/IEKTPUKMU.

COopka ¥ mpoBepKa paboThl 3/1IeKTPUUECKOM 11611 MOCTOSTHHOTO TOKa.

N3mepeHue 1 peryjMpoBaHUe CUJIbI TOKA.

N3mepeHue 1 peryivpoBaHyie HanpsKeHUsI.

WccnenoBanne 3aBUCMMOCTM CUIBI TOKA, MAYIIEro uyepe3 pe3ucTop, OT

COMNPOTHBJ/IEHUS] PE3UCTOPA Y HAIPSKeHUsT Ha Pe3ncTope.

7. OnNbITHI, JIeMOHCTpHUPYHOLIHe 3aBUCHUMOCTD 3JIEKTPUYECKOTO
COMPOTHB/IEHUSI TIPOBOJHWKA OT €ro JJIMHbI, IUIOIAAU TIOMEepPeuHOro
CceyeHus1 U MaTepuaia.

8. TlpoBepka mnpaBuia C/I0XKEHUs HalpsOKeHUM TPy T0C/e0BaTelbHOM
COeIMHEHVH JIBYX Pe3HUCTOPOB.

9. TlpoBepka mpaBwia MAjid CWIbI TOKa MPU MapayieJIbHOM COeJUHEeHUU
Pe3KCTOPOB.

10.0mnpesiesienrie paboThI 37IEKTPUUECKOTO TOKA, UYIIEr0 uepe3 pe3ucTop.

11.0mnpejeneHve MOIIHOCTH  3JIEKTPUUYECKOTO TOKAa, BbIe/NsseMOU Ha
pe3ucTope.

12.WccnefoBaHre 3aBUCMMOCTH CUIIBI TOKA, WAYLIEro 4depe3 JamIlOUKy, OT
HarpspKeHUsT Ha Heu.

13.0Onpepnenenve KII/I HarpeBareyis.

14.VccnefoBaHre MarHUTHOTO B3aUMO/€MCTBUS TTOCTOSTHHBIX MarHUTOB.

15./3yueHre MarHUTHOTO T10JIsI IOCTOSIHHBIX MarHWTOB MPHU UX 00beAMHeHU!
Y pa3/ie/ieHUH.

16.VccnenoBaHue 1eUCTBUS 3/IEKTPUUECKOTO TOKA HA MarHUTHYIO CTPeJIKY.

17.00bITBI, [E€MOHCTPUPYIOLME 3aBUCHMOCTb CWIbl  B3aUMOJEUCTBUSA
KaTYLLKK C TOKOM M MarHUTa OT CUJ/Ibl TOKA Y HallpaB/IeHHs TOKA B KaTYLLKe.

18./3yueHue 1elCTBHSI MarHUTHOTO TI0J1S1 HA TTPOBO/IHUK C TOKOM.
19.KoHcTpyrpoBaHue 1 u3yueHre paboThl 3/IeKTPOBUTATEIS.

20.M3mepenune KI1/l aneKTpogBUraTe/ibHOM yCTaHOBKHU.

21.00BITBI IO MCCAEAOBAHUIO SIBJEHUSI SJIEKTDOMAarHUTHOU WHIYKLIUK:
WCC/le[JOBaHe W3MEeHeHWW 3HaueHUs] W HamnpaBeHus WHAYKIWOHHOIO
TOKa.

SR



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMA IIPOI'PAMMBLI 11O
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMA

V3yuenue (h13MKK Ha ypOBHE OCHOBHOTO 001ijero oO6pa3oBaHMs HarpaBeHO

Ha ZIOCTW>KeHUe JIMYHOCTHBIX, MeTarpeAMeTHbIX U MpeMeTHbIX 00pa30BaTeTbHbIX

pe3yJ/bTaToB.

B pe3ysibTare n3yueHusi GU3MKWA Ha YPOBHE OCHOBHOTO 0011[ero oOpa3oBaHUs

y obyuatorrierocsi 6yayT chopMUpOBaHbI CeyOIe JTUYHOCTHBIe Pe3yJ/IbTaThl B

4yacTu:

e 1) MaTpUOTHYECKOT0 BOCTIMTAHUS:

e - MPOSIBJIEHWE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3ruecKoi HayKu;

e - LIEGHHOCTHOE OTHOIIIeHUE K JOCTHKEHUSIM POCCUMCKUX YUYEHBIX-(HU3UKOB;

e 2) rpaXkJaHCKOT0 U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKIeHU! 00IT1[eCTBeHHO 3HAUMMBIX U
TUUECKUX TTPOO/IeM, CBSI3aHHBIX C MPAaKTUYECKUM MpPUMeHeHHeM [OCTYKeHHUM
bu3uKy;

* - OCO3HaHHE BaKHOCTHM MOPAJbHO-3TUUYECKUX TPUHLMIIOB B JeSTeIbHOCTH
YUEHOr0;

e 3)3CTeTUYeCcKOro BOCIIUTAHUA:

e - BOCHpUATHE SCTETUUECKUX KayecTB (U3MUYECKOW HayKu: eé rapMOHWYHOIO
MOCTPOEHUS1, CTPOrOCTU, TOUHOCTH, JIAKOHUUHOCTH;

e 4) eHHOCTH HAyYHOr'0 MO3HAHMS:

e - OCO3HaHWe 1|eHHOCTU (HU3UUEeCKOM HayKM KaK MOIJHOTO HWHCTPYMeHTa
MO3HaHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJOTUM, Ba)KHEMIIEW COCTaBJISHOLLEN
KY/IbTYPBI;

e - pa3BUTHE HAay4HOU Ji00OO3HATENTbHOCTH, WHTepeca K WCCe0BaTebCKON
JesiTeNTbHOCTY;

e 5) (¢opvupoBaHusi Ky/JAbTypbl 3/J0POBbSI M  3MOIL[MOHA/ILHOI0
0J/1aromnoyJusi:

e - O0OCO3HaHWe IleHHOCTH Oe3oracHoro obpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUUECKOM MHpe, Ba)KHOCTH TIIpaBU/ 0e30MacHOTO TIOBeZieHUsT Ha
TPAHCIIOpTe, Ha Joporax, C 3/JeKTPUUeCKUM M TerIoBbIM 000py/J0BaHHEM B
JIOMAIITHUX yCJIOBUSX;

e - copMUPOBAHHOCTh HaBbIKa pedieKCUU, TIPHU3HaHKe CBOETro TMpaBa Ha OIINOKY
Y TAaKOT'O >Ke MpaBa y APyroro uejoBeKa;

e 6) TPYAOBOr0 BOCIIUTAHUA:

e - AaKTHMBHOE yuaCTHe B peIllleHWM NpaKTHYeCcKHUxX 3a7au (B paMKaxX CeMbH,
oOpa3oBaTe/ibHOM  OpraHM3allid, TOpOAa, Kpasi) TeXHOJOTWUeckKol u
ColLManbHOM HarpaB/IeHHOCTH, TPeOYIOIIHX B TOM UHC/Ie U (hHU3UUeCKHUX 3HaHUM;



e - WHTepecC K MpakKTUYeCKOMY U3y4eHUI0 podeccuid, CBSI3aHHBIX C (DU3UKOWU;

e 7)3K0/I0rU4eCcKOro BOCIIUTAHUA:

e - OpUeHTalusl Ha MpUMeHeHHe (PU3NUeCKUX 3HAHWM [Jis pelleHUs] 3ajlau B
o0/acTi OKpYy’Karolllel Cpejbl, TJIAaHUPOBAaHUSI TIOCTYIIKOB U OLIEHKU WX
BO3MOKHBIX T10C/Ie/ICTBUU /11 OKPY>Kalolller Cpe/bl;

e - 0OCO3HaHHWe T1/I006aJLHOTO0 XapakTepa SKOJIOTMUecKUx TpobseM U TyTel uX

pellieHus;

» 8) apganTanuu K M3MEHSIIOMIUMCA YCJOBHSM COLMa/IbHOM U NPHUPOAHOU
cpeapbl:

e - MOTpPeOHOCTL BO B3aWMO/IEMICTBMM TIPH BBLITIOJTHEHUM WCC/Ie[OBaHUNA U
MPOEKTOB (hU3MUYEeCKOM HaIlpaB/IeHHOCTH, OTKPBITOCTb OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIEHWE YPOBHSA CBOEMl KOMIIETEHTHOCTA uepe3 TIPaKTUYEeCKYIO
J1esiTeNTbHOCTb;

e - OTpebHOCTh B (JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM unc/e GopMy/IMpPOBaTh
uzied, MOHSITHSI, TUTIOTe3bl 0 PU3NUeCKUX 00BeKTaX U SIB/IeHUSX;

e - OCO3HaHUe ZieULMTOB COOCTBEHHBIX 3HAHMI W KOMITeTEHTHOCTel B 00/1aCTH
[)7E371478

e - IJIAHMPOBaHUE CBOETO Pa3BUTUS B MPUOOPETeHNH HOBBIX (PU3NUECKUX 3HAHUM;

e - CTpeMJIeHHe aHaJIM3UPOBATh U BISIB/ISTH B3aUMOCBSI3M TIPUPO/bI, 00IIeCTBa U
5KOHOMUKH, B TOM YMCJIe C UCII0/Ib30BaHUEM (PU3NUeCKUX 3HAHUM;

* - OLEHKa CBOMX /JeWCTBUM C Y4Y€TOM BJ/IMSIHUSI Ha OKpY’KarolLyl0 cCpezny,
BO3MO>KHBIX I7100a/TbHBIX TIOC/Ie/ICTBUN.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3ynbTare 0cBOeHMs IPOTpaMMbI 10 (PU3HKe Ha YPOBHE OCHOBHOT'O 00IIIero
obpa3oBanuss y oOyuaromierocs OyayT cdhopMUpOBaHbI MeTamnpeAMeTHbIe
pe3y/IbTaThl, BK/IIOUAIOII[He [I03HaBaTe/IbHbIe YHUBEpCaIbHBIE YUeOHbIe 1eHCTBY,
KOMMYHUKAaTUBHbIE ~ YHUBEpCajbHble  yuyeOHble  /IeWCTBUS,  Pery/saTHBHBIE
yHUBepca/bHble yuebHbIe eHCTBUS.

ITo3HaBaTe/ibHBIE YHHUBepPCA/IbHbIE y‘-lEﬁHI)Ie }Z[EﬁCTBPIH

Ba3oBble jioruyecKue JAeiCTBHs:
e BBIB/ATL W XapaKTepPU30BaThb CYIeCTBEHHbIE TMPHU3HAKK OOBEKTOB
(ssB/IEHUN);
e yCTaHAB/IMBATbH CYI[eCTBEHHBIN MPH3HAK KIaCcCU(UKALIMNA, OCHOBAHUS IS
0000111eHYsT ¥ CpaBHEHHUS;



BBISIBJISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUMsI B pacCMaTpUBaeMbIX (paKkTax,
JAHHBIX U HAOJIIO/IeHUSIX, OTHOCSIIMXCS K (DU3NUeCKUM sIBJIEHUSIM;
BbISIB/ISITh TIPUUUHHO-CJI€/ICTBEHHbIE CBSI3U TMPU H3YUeHUM (PU3NUEeCKUX
SIBJIEHUM Y MIPOLIECCOB, JleJIaTh BBIBO/IbI C UCTI0J/Ib30BAHUEM JleIlyKTUBHBIX U
VHAYKTUBHBIX YMO3aK/OUeHWl, BbIJBUraThb TUIIOTE3bl O B3aWMOCBS3SIX
(bU3MUeCcKuX BeJIMUUH;

CaMOCTOSATe/IbHO BbIOMpaTh Crioco0 pelileHrs yueOHOM hr3ruecko 3azaun
(cpaBHEeHHEe HECKOJMBKHMX BAapUAHTOB pellleHHs, BbIOOp Haubosee
MO/IXO/ISIILEro C YYETOM CaMOCTOSITE/IbHO BbIZIe/IEeHHbIX KDUTEPHEB).

Ba3oBble HcciejoBaTe/IbCKHe IeHCTBUA:

VICII0JIb30BaTh BOMPOCHI KaK UCC/Ie[0BaTeIbCKUM MHCTPYMEHT NTO3HaHWS;
TIPOBOJUTB 10 CAMOCTOSITE/IBHO COCTaBJIEHHOMY IUIaHY OITBbIT, HEC/IOXKHBIN
¢usnueckuii SKCIepUMeHT, Hebosblloe UCCIejoBaHe (QU3NUeCKOTro
sSIBJIEHUS;

OLleHMBaTb HAa TPUMEHUMMOCTb U  JOCTOBEPHOCTh HH(OpPMALHUIO,
TIOJIYYEHHYHO B XO/Ie UCCJIe[JOBaHuS WU SKCIIePUMEHTA;

CaMOoCTOsITe/IbHO (OpMYIMPOBaTh 00001LIeHNs U BBIBO/IBI TI0 pe3y/bTaTam
NpOBe/IEHHOTr0 HabJ/II0/leHus], OMbITa, UCC/Ie[J0BaHUS;

MPOrHO3MPOBAaTh  BO3MOXKHOEe  Jla/ibHellllee  pa3BUTHE  (U3UUECKUX
TIPOLIECCOB, a TAaK)Ke BbIIBUraThb TPe/TI0/I0KeH st 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX M KOHTEKCTax.

Pabota ¢ nua(popmanmeii:

TIPUMEHSITh Pa3/TMUHble MeTO/Ibl, UTHCTPYMEHThI 1 3arpoChl MPU TIOUCKe U
orbope WHMOpPMAIUK WM [JaHHBIX C YUETOM MpeJIOKeHHOW yueOHOMH
dbu3rueckoi 3azauu;

aHa/IM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh UH(POPMAIUIO
pa3MYHbIX BUZIOB U (DOPM TIpe/ICTaB/IeHNS;

CaMOCTOSITe/ILHO ~ BbIOMpaTh ONTUMAIbHYIO (OpPMY TpezcTaB/ieHuUs
vHbOpMAalid W WITIOCTPUPOBATh pelllaeMble 3aZlaud  HeCT0XXHBIMHU
cXeMaMH, iMarpaMMaMu, UHOM TpadyKoi ¥ X KOMOUHALIMSMU.

KoMMyHHKaTHBHbIe YHHBepCca/lbHbIe yueOHbIe /[eHCTBHUS:

B xofle obcyzeHusi yuyeOHOro marepuana, pe3yJ/bTaToOB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a/]aBaTh BOTIPOCHI T10 CYIL[ECTBY 00CY>KJAaeMOU TeMbI U
BBICKA3bIBaTh W/IeW, HalleJieHHble Ha pellleHre 33/jaud U TIof/epiKaHue
G1aroxxesiaTe/IbLHOCTU OOILLeHUS;

COTIOCTaB/ISATb CBOW CYXKJEHUS C CYXKAEHUSIMH [IPYyTUX YYaCTHUKOB
auasnora, oOOHapy>KUBaTh Pa3/Mure U CXO/CTBO MO3ULINH;

BBbIPA)KaTb CBOIO TOUKY 3DEHUsI B YCTHBIX U MMChbMEHHBIX TEKCTax;



myO/IMUHO TIPeJICTAB/ATh Pe3y/AbTaThl BLIMOTHEHHOTO (DH3UUeCKOT0 OTbiTa
(3KCnepuMeHTa, UCCJIeIOBaHus, TPOEKTA);

TIOHUMAaTh ¥ MCM0JIb30BaTh MPeUMYIIIeCTBa KOMaHIHOW U UHWBU/yaTlbHOM
paboThI TP pellieHur KOHKPeTHOU (hr3rueckoii mpob/ieMb;

TIPUHAMATh 11eJTU COBMECTHOU [1esiTeTbHOCTH, OPTaHW30BLIBATh [IeHCTBUS
1Mo eé [OCTW)KeHHUIO: pacrpefiesiiTb pPOid, OOCYKaTh IIPOLIECCHI U
pe3y/bTaTbl COBMECTHOM paboThl, 000011[aTh MHEHHSI HECKOJILKUX JTFO/IeH;
BBITIO/THATH CBOIO YacThb pPabOTHI, JOCTUTasi KAUeCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HarpaB/eHUI0 U KOOPAWHUPYS CBOU JIeWCTBUS C IPYTUMH UJleHaMy
KOMaH/Ibl;

OlleHMBaTh KaueCTBO CBOEro BK/a/la B OOIIMM TIPOAYKT IO KPUTEPHSIM,
CaMOCTOSATe/TbHO C(hOPMY/TMPOBAHHBIM YUaCTHUKAaMU B3aUMO/IeHCTBYSI.

Pery/ifaTHUBHbIe YHUBepCa/ibHbIE yueOHbIe AeliCTBUA

Camoopranusanus:

BBISIB/ISITH TIPO0JIeMBbI B ’KM3HEHHBIX U yueOHbIX CUTyalusx, TpeOyrommx
J/1s1 pereHus: (U3nueCcKux 3HaHUM;

OpVEHTHMPOBATbCSI B  Pa3/IMUHBIX IOAXOAAX IIPUHATHS  pelLleHuHr
(uHAVBUAYaTbHOE, TIDUHSTHE pelleHus] B TpyIie, MPUHATHE pelLleHun
TPYTIIION);

CaMOCTOSITE/IbHO COCTABJIATh aATOPUTM peLleHrst (U3NUeCcKOr 3aaud Uin
TUlaHa WCC/IeZlIoBaHUsI C YUETOM MMEIOLIUXCS PecypcoB U COOCTBEHHBIX
BO3MOJKHOCTEM, apryMeHTUPOBaTh Tpe/ijlaraeMble BAPUAHTHI pelleHnH;
JiesiaTh BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CﬂMOKOHTpOJIb, BMOHI/IOHaJIbeIﬁ HNHTE/I/IEKT.

[laBaTh a/|leKBaTHYIO OLIEHKY CUTYal[Uy U MpeJjiararh I1J1aH eé U3MeHeHNUs;
OOBSICHATHL ~ TPUUMHBI  JOCTMXKEeHUS  (HeJOCTW)KeHMs]))  pe3y/bTaToB
JesiTe/IbHOCTHU, [aBaTh OL|eHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JIeSITE/IbHOCTb (B TOM YHKCJIe B XOJ, BBIIOJIHEHHUS
(GU3MUeCKOro MCC/Ie[OBaHUS WIM TIpOeKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIMXCSI CUTyalldd, YCTaHOBJEHHBIX OLIMOOK,
BO3HUKIIUX TPYJHOCTEW;

OLIeHMBaTb COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSM;

CTaBUThH cebsi Ha MeCTO JpYyroro uesoBeKa B X0/ie Criopa UK AUCKYCCHUU Ha
HayUYHY0 TeMy, [IOHUMaTh MOTHBBI, HAMEPEHHsI U JIOTUKY Jpyroro;
TpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpH pellieHnr (GU3NUecKux 3ajad Uin
B YTBEP)KJEHHUSAX Ha HayUHbIE TeMbI U TaKOe >Ke MPaBo ApPyroro.



INPEAMETHBIE PE3YJ/IBTATBI

« K koHiuy obyueHusi B 8 kjiacce mpeaMeTHbie pe3yJsibTaThl Ha 0a30BOM
YPOBHeE JI0/KHBI OTPaykaTh CHOPMHUPOBAHHOCTh Y 00yUarOIIUXCsl yMeHU:

* HCIIO/Ib30BaTh MOHATUS: Macca U pa3Mepbl MOJIEKY/I, TEIUIOBOE [IBHKEHHE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BeLeCTBa, KpUCTa/NINYeCKHe U
amop(Hble Tesna, HACBILEHHBbIM W HEHACHILeHHbIM [1ap, BJAXXKHOCTb
BO3/lyXa, TemrepaTypa, BHYTDEHHSSl SHEprusi, TelJIOBOW JIBUraTesb,
5/IeMeHTapHbIN 3/IeKTPUYECKUN 3apsiji, 3JIeKTpUUecKoe 1oJjie, POBOJHUKU
Y IN3JIEKTPUKH, MIOCTOSTHHBIN 3/IEKTPUYECKHUN TOK, MarHUTHOE TI0JI€;

e pa3nmuuath sBAeHUS (TeIryIoOBOe pacllMpeHue W CKaTue, Teruionepezaua,
TEIIOBOEe pPaBHOBeCHe, CMauvBaHWe, KalWIIspHbIe SIBJIeHUs], HWCIapeHue,
KOH/IeHCalysl, IlaB/leHre, KpUcTalausauus (OTBepieBaHUe), KUIIEHUe,
TerJionepeaya (TeryIoNpoOBOJHOCTb, KOHBEKL[HS, V3J/ly4eHue),
3JIeKTpU3aLUsl TeJl, B3aMMOZEUCTBUE 3aps/iOB, JEUCTBUS 3/1€eKTPUUYECKOTO
TOKAa, KODOTKOe 3aMblKaHWe, B3aMMO/IeliCTBUe MAarHuTOB, JelCTBHe
MarHUTHOTO T0JI Ha NMPOBOJHUK C TOKOM, 3/IEKTPOMarHUTHasE UHAYKLIYS)
M0 ONWCAHUID KX XapaKTepHbIX CBOMCTB W HAa OCHOBE OIBbITOB,
JIEMOHCTPUPYIOLIMX JJaHHOE (PU3UUeCKOe SIBJIEHUE;

e pacro3HaBaTb TIPOSIBJIEHWE M3yUEHHBbIX (PU3MUECKUX SBJIEHUN B
OKpy’)KarllleM Mupe, B TOM uuc/ie (U3NUeCKUe SIBJIeHUSI B TMPUPOJeE:
MOBEPXHOCTHOE HaTSDKEHWEe W KalWUIsIpHble SIBJIEHUSI B TIPUPOJE,
KpUCTa/ulbl B TIpupofe, usiydyeHre ConHLa, 3aMep3aHHe BOJOEMOB,
Mopckue 6pu3bl, 06pa3oBaHUe POChl, TYMaHa, UHesi, CHera, 31IeKTpUuecKue
siBJIeHUs1 B atMmocdepe, 3/JeKTPUUeCTBO >KUBBIX OPraHU3MOB, MarHUTHOE
roJie 3eMJ/iu, Aiper( MoJIr0COB, POJIb MarHUTHOT'O MOJIS J/151 J)KU3HU Ha 3eMJie,
MOJIIPHOE CHsIHWe, TIPA 5TOM TEepeBOJUTh MPaKTUUeCKYH 3ajauy B
yueOHYI0, BbIIENISITh CYI[eCTBeHHbIe CBOWCTBA (TIPU3HAKH) (PU3NUECKUX
SIBJICHUU,

e OMNWCHIBATh W3YUEHHbIE CBOMCTBA TeJ U (DU3MYECKHe SIBJIEHUS, UCIIO/b3Ysl
(r3nueckre BeTMUMHBI (TemIlepaTtypa, BHyTPEeHHsS SHeprusi, KOJIM4ecTBO
TEIUIOThl, YJe/lbHasg TeNJIO8MKOCTb BeIlecTBa, Yy/JenbHas TeruioTa
TUIaB/ieHus, y/ie/ibHasi TeIyioTa Mapoobpa3oBaHusi, y/ie/lbHasi TeryioTa
CropaHusi TOIUIMBA, KO3((ULMEHT TMOJe3HOr0 [JEeuCTBUSL TeII0BOU
MallIMHbI, OTHOCUTE/IbHAS BI&)KHOCTh BO3/1yXa, 3JIEKTPUUECKUN 3apsi], Cr/la
TOKa, 5JIeKTPUUECKOe HarpsbDkeHWe, CONpPOTHB/IEHWE TPOBO/JHUKA,
y/lellbHOe COTIPOTHBIIEHHE BelljeCTBa, paboTa M MOIIHOCTb 3/1eKTPUUECKOT0
TOKa), TpU ONWCAHUM TPaBUIBHO TPAKTOBAaTh (PU3MUYECKHUHA CMBICI
UCTIO/Tb3YeMbIX BeIMYMH, 0003HaUeHUsI U eAUHULIbI (PU3NUeCKUX BeJTUUKH,
HaxoZUTb (DOPMYJbl, CBSI3bIBAIOLME [aHHYH (PU3MYECKYH0 BEJUYMHY C



JPYTMMU BeJIMUMHAMM, CTPOUTh TpadUKy U3yUeHHbIX 3aBHUCHUMOCTEMN
(br3MUeCcKUX BeJIMUUH;

XapaKTepu30BaTb CBOMCTBA Tes, (QU3MUecKue SIBJIeHUS] U TIPOLIeCCHI,
VICTIOJTb3ySl OCHOBHBIE TI0JIOKEHHSI MOJIEKY/ISIPHO-KWHEeTUYeCKOW Teopuur
CTpOEeHUsl BellleCTBa, MPUHLMIT CyNepro3uluu ToJiel (Ha KaueCTBeHHOM
YPOBHE), 3aKOH COXpaHeHHUs 3apsi/ia, 3aKkoH Oma /151 yJacTKa LieNu, 3aKOH
Ibxoyns—JleHLja, 3aKOH COXPaHeHHsl SHePTUHU, TIPY 3TOM [J]laBaTh CJIOBECHYIO
¢bopMy/IMPOBKY 3aKOHA U 3alMChIBaTh €0 MaTeMaTUueCKOe BbIpaKeHHE;
O0BSCHATh (hU3MUeCKHe TIPOI[eCChl W CBOWMCTBA Tel, B TOM UHC/ie U B
KOHTEKCTe CUTyal[ui MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISIBJISITH
TIPUUMHHOC/Ie/ICTBEHHbIE CBSI3U, CTPOUThH 00BbsiCHEHUe U3 1-2 oruuyecKux
11aroB C OMOpod Ha 1-2 u3y4yeHHBIX CBOMCTBA (PU3NUYECKUX SIBJIEHUU,
(bur3nUeCcKrX 3aKOHOB WX 3aKOHOMEPHOCTeH;

peliatb pacuéTHble 3ajaud B 2-3 [eWCTBUS, MCIOJIb3YS 3aKOHbl U
dbopmysibl, CBsI3bIBaIOIME (PU3MUeCKHe BeJWUYMHBI: Ha OCHOBE aHa/iv3a
yCJIOBUSI 3a/layM 3arvChiBaTb KpaTKOe YC/JOBUe, BBISB/SATH HEJOCTATOK
JAHHBIX [T pellleHus 3aflaud, BBIOMpATb 3aKOHBI W (OPMYJIBI,
HeoOXoAuMble fJisi e€ pellleHus, TPOBOAUTb pPACUéTbl M CpaBHUBATh
T0J/TyueHHOe 3HaueHue (PU3nyecKoil BeJIMUMHBI C U3BECTHBIMU /IaHHBIMU;
pacrio3HaBaTtb TpobeMbl, KOTOpble MOXXHO peIlUTb TIPU TOMOILIH
¢bur3nUeckux MeTOJOB, WCIIO/b3ysl OMNMCAaHWE WCC/Ie[JOBaHUsl, BbIAE/SAThH
ripoBepsieMoe  TIPe/NO/I0’KeHHe, OLleHWBaTh TMPaBWIBHOCTb TOPs/Ka
TIpOBe/ieHUsT UCCJIeIOBaHKs, ie/laTh BbIBOJbI;

MPOBOJIUTh  OTBITBI TI0 HaO/MoeHnI0  (GU3NYeCKUX SIBJIHUA WU
(bur3uUecKux CBOUMCTB Tesl (Kanu/sipHble sIBJIeHUs], 3aBUCUMOCTD JlaB/ieHusI
BO3/lyXa OT ero o6béMa, TeMIiepaTypbl, CKOPOCTHU TIPOL[ecca OCThIBaHHUS U
HarpeBaHusi TIPM W37yueHUM OT 1[BeTa H3Jyyvaroilei (TorJioiiaroiei)
TIOBEPXHOCTH, CKOPOCTb MCHapeHusi BOJbl OT TeMIlepaTypbl KUAKOCTA U
TJiolaZii €€ TIOBePXHOCTH, 9JIeKTpy3alusi Tel U B3auMO/ielCTBUe
3/IEKTPUUECKUX  3aps/0B, B3aUMO/IeHICTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3ya/M3alisi MarHUTHBIX TO7ied TIOCTOSIHHBIX MAarHWTOB, [IeHCTBUS
MarHWTHOTO MOJSi Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3/1€KTPOMAarHura,
CBOMCTBA 3JIEKTPOJIBUraTesisi TOCTOSTHHOTO TOKa): (hOpMy/MpOBaTh
TIpoBepsieMble TPeAToI0XKeHUs, COOMpaTh YCTAHOBKY U3 TPeI0KeHHOT O
000py/10BaHusl, OMUCHIBATh X0/ OMbITa U (YOPMYIUPOBATh BHIBOJbI;
BBITIO/THSITh MPsIMble WU3MepeHusi TeMrepaTypbl, OTHOCUTE/IbHOU B/IaXKHOCTH
BO3/lyXa, CW/bl TOKA, HAIpsDKeHUsi C WCIO/b30BaHUEM aHa/IOTOBbIX
npuOOpOB ¥ JATUMKOB (PU3MUECKUX BeJWYMH, CPAaBHUBAaTh pe3y/bTaThbl
M3MepeHui C yUéTOM 3a/JaHHOM abCOMIOTHOM MOTPEITHOCTY;



TIPOBO/IUTh UCC/Ie[JOBaHUE 3aBUCMMOCTU OJIHOW (PU3UUECKON BeJIMUMHBI OT
JPyrou C HCOOJIb30BaHHWEM MPSIMbIX M3MepeHUM  (3aBUCHUMOCTh
COTIPOTHBJIEHUS] TIPOBOJHMKA OT €ro /[yIMHBI, TIJIOLa/id TIOTIepeYHOro
CeueHus U yZe/IbHOTO COTIPOTHB/IEHUS BellleCTBa MPOBOJHUKA, CH/IbI TOKA,
WAyllero uepe3 TMPOBOAHUK, OT HalNpsOKeHUs] Ha  TIPOBO/IHUKE,
WCCeIoBaHUe T0C/e[0BaTe/IbHOIO M Tapayle/lbHOrO  COeIMHeHUU
TIPOBOJHUKOB): TIAHMPOBAThb MCC/Ie[jOBaHUe, COOMpaTh YCTAHOBKY U
BBITIO/IHATh W3MepeHUsl, C/efysl TpeJl0)KeHHOMY I1aHy, (PUKCUPOBaTh
pe3yJibTaThl TIOJTyUeHHOW 3aBUCHMOCTH B BU/Jie TaO/uil U rpadMKOB, JieaTh
BBIBO/IbI TI0 pe3y/ibTaTaM MCC/Ie/l0BaHus;

TIPOBOIUTb KOCBEHHble H3MepeHUs (PU3MUeCKUX BeMuurH (yZe/bHasi
TEIUVIOEMKOCTh ~ Bell[eCTBa, COTPOTHB/IEHWe TIPOBOJHUKA, pabora u
MOII[HOCTb 3J/IEKTPUUECKOTO TOKa): TJIAHUPOBaTh H3MepeHUs, CoOupaThb
9KCIIePUMEHTaIbHYI0 YCTaHOBKY, C/lefys TNpeAJioKeHHOW WHCTPYKLUM, U
BBIUMC/IATH 3HaUeHUe BeJIMUMHBI;

cobsiroaTh MpaBu/ia TeXHUKU Ge3omacHoCTH 1ipu paboTe ¢ 1abopaTOpHBIM
obopyaoBaHHEM;

XapaKTepu30BaTh TPUHLUIMBI  [1eHCTBUSI M3yUeHHBbIX MpUOOPOB U
TeXHUYECKUX YCTPOKCTB C OMOPOM Ha UX OMMCaHUS (B TOM UMC/Ie: CUCTeMa
OTOIJIEHUsI JOMOB, TUTPOMETD, TlapoBasi TypOrHa, aMriepMeTp, BOJIbTMETP,
CUETUMK IJIEKTPUUECKOW SHEPrvH, 3/IeKTPOOCBETUTe/IbHbIe TMPHUOOPHI,
HarpeBaTe/libHble  3/IeKTPONPUOOpbl  (TIpHUMephI), 3/IeKTpUYEeCKUe
TIpe/JOXPaHUTe T, 3/IEKTPOMAarHuT, 371eKTPO/IBUraTesb MOCTOSIHHOTO TOKA),
WCTIONb3Ysl 3HaHMSI O CBOWMCTBaX (PU3NUECKUX SIBIEHUM U HeobXoJumble
¢bur3nUeckre 3aKOHOMEPHOCTH;

pacro3HaBaThb TIPOCTble TeXHWYEeCKHWe YCTPOMCTBA W U3MepuTesbHbIe
NIpUOOPHI TI0 CXeMaM M CXeMaTUUHBIM PUCYHKaM (JKUIKOCTHBI TepMOMeTP,
TEPMOC, TICUXPOMETp, TMTPOMeTp, JBUraTe/lb BHYTPEHHEro CropaHus,
3JIEKTPOCKOII, PEe0CTaT), COCTaB/STh CXeMbl 3JIEKTPUUECKUX 1ierel C
1ocJie/joBaTe/IbHbIM U Mapasijie/ibHbIM COeZIMHEHUEM 37IeMEHTOB, pa3/idvasi
yCJ/IOBHbIe 0003HaUeHHsl 37IeMEHTOB 3/IeKTPUUeCKUX Lierleif;

NPUBOJUTL  TpUMepbl  (HaXOAUTb  WHGOpPMALMI0 O  TIpUMepax)
MIPaKTUYECKOT0 HCI0/b30BaHUs (PU3NUECKUX 3HaHUM B TOBCeHEBHOMU
JKU3HM J171s1 oOecrieueHust 6e3omacHOCTH Tpu obpattieHnu ¢ mpubopamu 1
TeXHUUYECKUMU YCTPONCTBaMU, COXPaHeHHsI 3/JOPOBbsi U COO/TFO/IeHUsI HOpM
5K0JIOTUYECKOTO MOBe/IeHHsI B OKPY KaloLLeil cpejie;

OCYLIeCTB/ISITh TOMCK UH(pOpMalMd (PU3NUECKOTO COJep)KaHUs B
HTepHeTe, Ha OCHOBe UMEIOLIMXCS 3HAHUW W MYTEM CpaBHEHUS



JIOTIO/THUTEe/TbHBIX UCTOUHMKOB BbIZIe/ISITh UH(OPMALIMIO, KOTOpasi SIB/SeTCS
TIPOTUBOPEUNBOU WIK MOXKET ObITh HeIOCTOBEPHOM;

WCTIO/Tb30BaTh TIPU BBITIOJIHEHWH y4eOHBIX 3a/lJaHuil HayYHO-TIOMYJ/ISIPHYHO
nuTepaTtypy (r3UUeCcKOro CoZeprKaHus, ClIpaBOYHbIe MaTepUasbl, peCypChbl
cetu VIHTepHeT, BJafleTb TNpUEMaMK KOHCIIEKTUDOBAHUS  TEKCTa,
npeobpa3oBaHusi UHPOPMaLMK U3 OFHOM 3HAKOBOM CHUCTEMBI B [IPYTYIO;
co3/laBaTb COOCTBeHHbIe MUCbMEHHble W KpaTKUe YCTHble COOOIleHus,
0006miass vHbOpMALMI0 U3 HECKOJbKUX WCTOYHUKOB (PU3NUECKOTr0
cofiepKaHHs, B TOM UHC/e TMyOJUYHO TIPeJCTaB/sATh Pe3y/IbTaThl
NIPOEKTHOU WJ/IM WCC/e/l0BaTe/bCKOM J1eATe/IbHOCTH, IPU 3TOM I'PaMOTHO
VICTI0/Ib30BaTh M3YYEHHBbIM TMOHATUWHBIA anmnapar Kypca (U3MKY,
COTMPOBOXK/ATh BBICTYIUIEHKE MTpe3eHTaLel;

NP BBIMOJIHEHUM yueOHbIX TIPOEKTOB U UCC/e0BaHUM (U3NUYeCKUX
MPOLIECCOB  pacripefieiiTh 00si3aHHOCTU B TpyIIle B COOTBETCTBUU C
MOCTaB/eHHbIMU 3a/lauaMy, CJIe/IUTh 3a BBINOJTHEHUEM TJIaHA [JeMCTBUM U
KOPPEeKTUpPOBAaThb €ro, afiekBaTHO OIleHWBaTh COOCTBEHHBIA BK/AJ, B
JlesITeJIbHOCTb TPYIIIbI, BEICTPaMBaTh KOMMYHUKAaTUBHOE B3aUMO/IEMCTBHE,
TIPOSIBJISISE TOTOBHOCTD pa3periaTrb KOH(IUKTHI.



TEMATHNYECKOE IVNTAHUPOBAHUE

8 K/IACC

HaumeHoBaHMe pa3aejioB 1 TeM

KosmmuecTBO yacos

OneKTpoHHbIe (H(POBEHIE)

Ne n/nn Kontposbaeie | IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE PecypChl
paboThI padoThI
Pazgen 1. TensioBble AB/IeHUA
1.1 CrpoeHye U CBOKCTBA BellleCTBa 4 https://m.edsoo.ru/R8BQZNCIPM
1.2 TerioBblie MPOLECCHI 12 1 5 https://m.edsoo.ru/FI42A5VZA
Wtoro no pa3peny 16
Pa3pen 2. DnekTpuueckne U MarHUTHbIE SIB/IEHUSA
OneKTprUuecKue 3aps/ibl. 3apsyKeHHbIe
2.1 P P U/Z[ P 4 1 https://m.edsoo.ru/R4QORCTQ4
Tesia ¥ UX B3aUMO/JeiCTBUe
2.2 [ToCTOSIHHBIN 3eKTPUYECKU TOK 10 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHble BI€HUS 3 1 1.5 https://m.edsoo.rut/BULAFRBRA
2.4 JJIeKTpPOMarHuTHast UHAYKLWS 1 https://m.edsoo.ru/7QOD8EL15
Wtoro no pa3peny 18
Pe3epBHOe Bpemsi 3
OBLIEE KOJIMYECTBO YACOB I1O
1 34 4 14.5

[TPO'PAMME



https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R8QZNCIPM




ITIOYPOYHOE IVIAHNPOBAHUE
8 K/IACC

Ne n/m

Tema ypoka

KosmmyecTBO uacoB

Bcero

KonTpo/ibHbie
padoThI

IIpakTHyecKku
e padoThI

Jara
U3yueHusl

JneKTpoHHbIe IU(ppoBbIe
oOpa3oBaTe/bHbIE PecypChl

OCHOBHBIE 0JI0XKeHUS
MOJIEKY/IIPHO-KWHeTUYECKON
TE@OPUU U UX OTbITHBIE
NoATBepKAeHust. Macca u
pa3Mephbl MOJIEKYJT

https://m.edsoo.ru/10BIEJSGQ

Mogenu TBEPOTO, )KUAKOTO U
ra3000pa3HOTo COCTOSTHUM
BeriectBa OObsICHEHHE
CBOMCTB TBEP/IOTO, )KUIKOTO U
ra3000pa3HOT0 COCTOSIHUM
BeIl[eCTBa Ha OCHOBE
T10JIO’KEHWUH MOJIEKYISIPHO-
KUHETUUeCKOW TeOpuU

https://m.edsoo.rt/HVW3WMRAS

Kpucranmueckue u
amopdHbie Tera CMaurBaHue
Y KaIWIISIPHOCTb.
[ToBepXHOCTHOE HaTsKEeHUe

https://m.edsoo.ru/8 G73PVM40

TeruioBoe paciivpeHue U
oKarye

https://m.edsoo.ru/I3N30KS8L

Temmneparypa. CBsi3b
TeMITepaTypbl CO CKOPOCTBIO
TEeIJI0OBOr0 JIBW)KEHUs! YaCTHL]

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/10BIEJ8GQ

BHyTpeHHsist S3Heprusi.
CriocobbI M3MeHeHUs
BHYTpeHHel 3Hepruu

BHyTpeHHsIs1 SHeprusi.
Crioco6nI U3MeHeHUs
BHYTpeHHel 3Heprun. Bupl
Terionepejaun

https://m.edsoo.ru/BBVCIOMH6

KonnuecTBO TenmaoThl.
Y nenibHast TETJI0OEMKOCTh

https://m.edsoo.ru/88291DDIZ

YpaBHeHue TerioBoro
6amnanca. TeryioobmeH u
TErJIOBOe paBHOBeCHe
JlabopaTopHasi paboTa
"UccnenoBanue siBieHUs
TeryiooOMeHa I1pu
CMeLIMBaHUW XO0JIOHOU 1
ropsiueii Bozb1"

https://m.edsoo.ru/P52QUVQIJE

Pacuet KonuecTBa TeIOTHI,
HEoOX0IUMOro 15t
HarpeBaHUs Teja u
BhIZessieMoro JlabopaTopHast
pabora "OmnpezeneHve
yAe/IbHOM TeII0eMKOCTH
Bell[eCTBa UM TIPU
OXJTKIEeHUU

https://m.edsoo.ru/JBMRA1APW

10

OHeprus TOIUIMBA. Y fe/bHast
Ter/0Ta CropaHus

https://m.edso0.ru/683AIXYWS8

11

[InaBnenue v oTBepJeBaHue
KPUCTa/UIMUECKUX TeJl.

https://m.edsoo.ru/JHE5A1PJF



https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/BBVCI9MH6

Y penbHas TenoTa I/1aBIeHUs
JlaboparopHas paboTta
"Onpegenenue yenbHOU
TEIIOTHI MJ1aB/IeHus JibJa"

12

[Tapoobpa3oBaHue u
KOHJeHcauus. MicnapeHue

https://m.edsoo.ru/CQG4DQKML

13

Kurnienune. Y nenbHas Terviora
napooOpa3oBaHus U
KOHZIeHCalliy. 3aBUCHMOCTh
TeMIiepaTypbl KUTIeHUsI OT
aTMoC(epHOro /iaB/ieHUst

https://m.edsoo.ruv/Y7HDIM2GZ

14

BnaxxHocts Bo3ayxa.
JlabopaTopHasi paboTa
"OnpepeneHue
OTHOCHTEe/TbHOM BIa’KHOCTH
BO3ayxa"

https://m.edsoo.ru/7ZKP37W0J1

15

KII/I TeryioBoro aApurare’is.
TernoBble gBUTaTeN U
3alUTa OKpY’Karollleld Cpefibl

https://m.edsoo.ru/6BKWSWYG6

16

3aKOH COXpaHeHUs U
TIpeBpalleH!s SHepruy B
TEeIUIOBBIX IIpoLjeccax
KonTtposnbHast pabora mo Teme
"TenuioBble B/I€HNS.
M3meHeHue arperaTHbIX
COCTOSIHUU BelllecTBa"

https://m.edsoo.ru/B1KX6RPQ9

17

OnexkTpusauus Tes. IBa poja
3JIEKTPUYECKUX 3apsifioB
B3aumopeinicteue

https://m.edsoo.ri/9E85KDQMD



https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/CQG4DQKML

3apsUKeHHBIX TeJl. 3aKOH
Kynona

18

OneKTpuyeckoe 1moJie.
HaripspkeHHOCTB
3JIEKTPUUECKOr0 T10JI51.
[TpuHLMI Cyniepro3uLU
3/IeKTPUUeCKUX TT0JIen

https://m.edsoo0.ru/N79CZGZ1J

19

Hocurenu anekTpruecknx
3apsA0B. DJjleMeHTapHbIN
3apsy. CTpoeHue aToma

https://m.edsoo.ru/AFOIKADMV

20

[lencTBUs 3/1eKTPUUeCKOro
TOKa

https://m.edsoo.ru/U8JR991PB

21

ONeKTpUYeCcKri TOK B
MeTasulax, XUJKOCTSAX U ra3ax

https://m.edsoo.ru/E4COOQYPF

22

DJleKTpuYecKas LeTlb U eé
cocraBHble yacty Cuia ToKa.
JlaboparopHas paboTa
"M3mepeHue U pery/avpoBaHue
CU/IBbI TOKA"

https://m.edsoo.rt/R9W7KUDDO

23

DneKTpuueckoe HarpsbKeHHe.
BonbT™metp. JlTabopaTopHast
pabota "V3MepeHue 1
peryavpoBaHue HaripsokeHus "

0.5

https://m.edsoo.ru/X7P0JOFGH

24

3aBUCUMOCTb CUJIBI TOKA OT
HarpsbkeHus1. 3aKkoH Oma z1J1st
yuacTtka Lenu JlabopaTopHas
pabota "UccienoBaHue
3aBUCUMOCTH CUJIbI TOKA,

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/N79CZGZ1J

WAYLLero yepes pesnucrop, OT
COTIPOTHUBJ/IEHUS PE3UCTOpa U
HarnpsKeHus Ha pe3ucrope”

25

[TocnenoBarenbHOe U
napasile/IsHOe COeZJMHeHUs
NIPOBOJHUKOB PelieHue 3amau
Ha rpuMeHeHue 3akoHa Oma
JJ1s1 Pa3/IMYHOrO COeJUHEeHHs
IIPOBO/JHUKOB

https://m.edsoo.ru/HJ99Q3493

26

Pabora 1 MOII[HOCTB
3/IeKTPUYECKOr0 TOKa. 3aKOH
Lbxoysa-Jlenua

https://m.edsoo.ru/40AIXYN3H

27

JlabopaTopHasi paboTa
"OmnpeenieHre paboThl U
MOIIIHOCTH 3/IEKTPUYECKOT0
TOKa"

https://m.edsoo.ru/VR92V8JHA

28

OJIeKTpUYeCcKue ey v
TIOTPeOUTe TN TeKTPUIeCKOn
sHepruu B ObiTy. KopoTkoe
3aMbIKaH1e

https://m.edsoo.ru/1L3KZ2XLM

29

KonTtposneHast pabora mo Teme
"DieKTpUueckue 3apsbl.
3apsKeHHbIe Tesa U UX
B3aUMO/IEUCTBUSI.
[ToCTOSIHHBIN 3/1eKTPUYeCKUI
TOK" / Bcepoccuiickas
npoBepoyYHasi paboTa

30

[TocTosiHHBIE MAarHUTBI, UX
B3aMMO/IeNCTBHE

https://m.edsoo.r/KL1ZHIKQF



https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/HJ99Q3493

31

MaruuTtHoe 1osie. MarHuTHoe
11oJie 3eMJ/IU U ero 3HaueHue
JIJIsI >KU3HU Ha 3emJie

https://m.edsoo.ru/R3XXJCRVK

32

OmneiT Opcresa. MarHuTHoe
T10J1e 3/IeKTPUUECKOr0 TOKa
MarHuTHoe 1oJie KaTyIlIKH C
ToKOM [IpumeHeHune
3/IeKTPOMarHUTOB B TeXHHUKE.
JlaboparopHas paboTa
"N3yueHue JeiCTBUs
MarHMTHOTO MOJIs1 Ha
MPOBOJHUK C TOKOM"

https://m.edsoo.ru/PC1DMV4ID

33

OnbiTel Papages. 3akoH
3/1eKTPOMarHUTHOM
nHaykuuu. [Ipasuiio JleHna

https://m.edsoo.ru/YSDW34FV0

34

KonTtposnbHast pabora o reme
"OneKkTpuueckre u
MarHUTHBIe AB/IeHUd"

https://m.edsoo.ru/APBXXTADS

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

34

14.5



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/R3XXJCRVK




ITPOBEPAEMBIE ITPEJIMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHOW OFPA30BATE/IbPHOM ITPOT'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUA

8 K/IACC

Kop
NpoBepseMoro
pe3y/bTara

HpOBepHEMbIE npeaMeTHbI€e pe3y/1bTdThl 0CBOEHUA OCHOBHOH
06pa30BaTEJ'leOI‘/'I nporpaMmmbl OCHOBHOI'O 06]].(81"0 06PH3OBHHI/IH

1.1

HCII0/Ib30BaTh ITOHATHUA

1.2

pa3/inuaThb ABJIEHUA I10 OMHWCAHUI0O UX XdPdKTEPHBIX CBOMCTB U Ha

OCHOBE OIIbITOB, JIEMOHCTPUPYIOIIUX JIlaHHOe (PU3MUeCcKoe SIBJIeHUe

1.3

pacro3HaBaTh TPOsiBJieHWe W3yYeHHbIX (U3UUECKHUX $SIBIEHUN B
OKpY’KalollleM MHpe, B TOM 4ucC/ie (pU3nuecKue siBJieHUsl B TIPUPO/ie,
TIPY 3TOM TIepeBOJUTh MPAKTUUECKYHO 3a/jauy B yueOHYIO, BbI/IeNATh

CylljeCcTBeHHbIe CBOUCTBA (TIpU3HAKKN) (PU3NUECKUX SIBJIEHUM

1.4

OTHMChIBaTh H3y4YeHHble CBOWCTBA Tel M (U3UUecKue SBEHUS,
WCIIOJIb3ySl (PU3MUeCKUe BeIUYMHbI, TPU OINWCAHWU T[PaBUJILHO
TPaKTOBaTb  ()M3UYECKWM CMBIC  HCIOMb3yeMbIX  BeIMUMH,
o003HaueHUss U eJUHULILI (U3NUYECKUX BeJIWYMH, HaXOAUThb
(dopmy/bl, CBs3bIBaIOLMe [AHHYH (PU3UUECKYI0 BeJMUUHY C
JPYTMMU BeJIMUMHAMU, CTPOUTh rpapvKu M3yueHHbIX 3aBUCUMOCTeN

(I)I/I3I/I‘—IECKI/IX BeJ/IMUKH

1.5

XapaKTepu30BaTh CBOMCTBA Tes, (r3UuecKre siBJIeHUs U MPOLIeCChI,
WCIO/b3ysl WU3yUeHHble 3aKOHbI, TIPU 3TOM /[aBaTb CJIOBECHYIO
(opMy/IMDOBKY 3aKOHa M 3alUChiBaThb €ro MaTeMaThuecKoe

BbIpa)KeHUe

1.6

00BSCHATH (hM3MUeCKHe TTPOLIeCChl M CBOMCTBA TeJl, B TOM UKHCJIe U B
KOHTEKCTe CUTyal[id IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIB/ISITH TIPUYUHHO-CJIe/[ICTBEHHbIE CBSI3H, CTPOUTH 00bsICHEHHE U3
1 — 2 jorvyecKux LIaroB C NOMOLIbI0 1 — 2 M3y4yeHHBIX CBOWCTBa

(bu3uYecKux siBeHUH, GrU3nuecKux 3aKoHa UM 3aKOHOMEePHOCTH

1.7

peliath pacyéTHble 3a/jau B 2 — 3 [elCTBUSI, UCTIO/Ib3Ysl 3aKOHbI U




(dopMysbl, CBsi3bIBarOLUe (pU3MUECKHWe BeJMYMHBI: Ha OCHOBE
aHa/iM3a YC/JIOBUS 3aJjlaud 3alMChbiBaTh KPaTKOe yC/IOBUE, BBISIBISTH
HEeZIOCTaTOK J[IaHHBIX i pellleHrs 3a/lauM, BbIOMpaTh 3aKOHBI U
dbopmynbl, HeoOXoAUMBIe /IS €€ pellleHHs, TPOBOJUTh PACUETHI U
CpaBHUBAThb TIOJlyueHHOe 3HaueHWe (HU3UUECKON BeJUUYUHBI C

HN3BEeCTHBIMH [1dHHBIMH

1.8

pacrio3HaBaTh Mpob/ieMbl, KOTOpble MOXXHO PeIIUTh TIPYU TOMOIIU
¢bu3nuecKUx MeTOJ|0B, WCIMO/b3ys OMUCaHWe HWCCeloBaHus,
BbI/IeJISITh TIPOBEpsieMOoe Tpe/INoyioyKeHre, OLleHUBATh MPaBUIbHOCTh

NopsiiKa TIpOBeieHUs UCC/IelOBaHus, ie/laTh BbIBO/bI

1.9

TIPOBO/IUTh OMBITHI M0 HAO/MOJeHUI0 (HU3NUYECKUX SIBIEHWH WA
(u3MUeCcKMX  CBOMCTB Tel:  (OpPMy/JIMpOBaTh  IpPOBepsieMble
TIPeATIONIOKeHUsl, CoOMpaTh yCTaHOBKY W3  TIPeJI0KEHHOTO

O60py,ZLOBaHI/IH, OIMMCBhIBATb X0/ OIIbITA U Q)OPMYJ'II/IPOBaTb BbIBO/IbI

1.10

BBLITIOJTHATEL TIPSIMble M3MEPeHUsi C HCI0/Ib30BaHHEM aHaIorOBbIX
npuOOpPOB Y JATUMKOB (PU3MUECKUX BeJMUWH, CpPaBHUBAThb
pe3ynbTaThl M3MEpPeHWM C YUuéTOM 3a[jJaHHOM  abCO/TFOTHOU

MOTPeLIHOCTH

1.11

TPOBO/IUTL  MCCJ/Ie/JOBaHHWEe 3aBUCHMOCTH OAHOW  (hr3UUeCcKou
Be/IMUMHBI OT JPYroll C UCMOJb30BaHUEM TIPSIMbIX H3MepeHUi:
TJIAHUPOBaTh HCC/Ie[JOBaHWe, COOMpaTh YCTAaHOBKY M BBITIOJHSATH
WU3MepeHusi, (C/iefys TpeJoKeHHOMY Ti/laHy, (UKCHUpPOBATh
pe3y/bTaThl MOJyYeHHON 3aBUCHMOCTH B BH/le Tab/MIl U rpaUKoB,

Ae/1aTb BBIBOJLI IO pe3y/ibTaTdM UCC/1eJOBAHNS

1.12

MPOBOJUTL  KOCBEHHble  UW3MepeHUs (PU3MUeCKUX  BeJIUYMH:
I/IaHUPOBaTh ~ W3MEpeHWs,  CcoOupaTb  3KCIIEPUMEHTAIbHYIO
YCTaHOBKY, Cjiefys TpeAJIO)KeHHOM WHCTPYKLMU, U BbIYUC/ISATH

3HAaUeHHe Be/IMUYHHbI

1.13

CO6J'I}O,E[aTb MMpaBW/ia TEXHUKH 6e30macHOCTH npu pa60Te C

nabopaTopHBIM 000pY/J0BaHUEM

1.14

XapaKTepu30BaThb TIPUHLUIBI /1eHCTBUS W3yUeHHBIX TNPUOOpPOB U
TeXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OIUCAHWS, UCMOb3Ys
3HaHUSI O CBOMCTBAaX (HU3WUECKUX SIBJeHUNW U HeobOXo[uMbie

¢bur3nuecKrie 3aKOHOMEPHOCTU

1.15

PacCrio3HaBaTh IMPOCTbIe TEXHUUYECKHUE YCTpOﬁCTBa " U3MepuTe/ibHbIe




HpI/I60pr o CxeMdM M CXeMdTHUYHBIM DUCYHKdM, COCTaBJ/IATb CX€MBI
3JIEKTPUUECKHX HEHEﬁ C TrocienoBaTe/IbHbIM W I1apa/ljlIe/IbHbIM
coeJHEHHWEM 3JIEMEHTOB, Ppa3/iMdasd YC/JIOBHbBIE 0003HaueHUs

3JIEMEHTOB 3JIEKTPUUYECKHUX I.[EHEﬁ

1.16

MPUBOJUTL TpMMepbl (HaXoAWTb WHGOpPMALMI0O O TMpUMepax)
MPaKTHUeCKOr0  HWCITOJIb30BaHUST  (U3WUeCKUX  3HAaHUM B
MOBCEIHEBHON >KW3HU [yia  obecrieueHuss 0e30MACHOCTH  TIPH
obpamjeHn c mpubopaMu ¥ TEXHUYECKHMH yCTPOMCTBaMHU,
COXpaHeHMsl 3/10pOBbsi W COOJIIOZiEHUS] HOPM 3KOJIOTMUYECKOrOo

MOBe/IeHUs1 B OKpY>KaroLleu cpejie

1.17

OCYLL[eCTB/IATh TIOWCK HH(pOpMalMd (PU3NUECKOr0 COJep>KaHus B
cety VIHTepHeT, Ha OCHOBE UMEIOLMXCSl 3HAHUM U MyTEM CPaBHEHUSI
JIOTIOJIHUTE/IbHBIX MCTOYHUKOB BbIJE/ATh MH(POPMALMIO, KOTOpas

AB/IAeTCA HpOTHBOpeqHBOﬁ W/TU MOKET OBITh He'Z[OCTOBepHOI‘/JI

1.18

WCMO/b30BaTh TIPU  BBIMIOJIHEHUM YuyeOHBIX 3a/laHUN  HAay4HO-
MOMYJ/ISIPHYIO JIATEPAaTypy (PU3MYeCcKOro CO/lep>KaHusl, CIIPaBOYHbIE
Marepuasnbl, pecypcbl cetu VHTepHeT; B/afeTb MNpUEMaMU
KOHCITeKTHPOBaHUs TEKCTa, Mpeobpa3oBaHust MH(OPMAIUK U3 OHOU

3HAaKOBOW CUCTEMbI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHbIE THMChbMEHHble W KpAaTKUe YCTHbBIE
coobiieHusi, 0600611ass MHPOPMALIMI0 U3 HECKOJBKUX HCTOUHHUKOB
(GU3UYECKOTO CO/Iep>KaHMsl, B TOM UHC/Ie TyOJUYHO TIPe/[CTaB/IsATh
pe3y/ibTaThl IPOEKTHOW WX UCC/IeloBaTeTbCKOU AesITe/TbHOCTH, TIPU
3TOM TPaMOTHO MCIMO/b30BaTh U3yueHHbIM TMOHSATUWMHBIN amrmapaT

KypcCa d)HBI/IKI/I, COTIPOBOXXAATh BBICTYII/IEHUE npe3eHTaLu/1e171

1.20

TIPY BBITIOJTHEHUH YUeOHBIX TIPOEKTOB U UCC/IeI0BaHUM (PU3HUECKUX
TIPOLIECCOB PACIIpe/ieNiATh 00SI3aHHOCTH B TPYIINe B COOTBETCTBUH C
MOCTaB/A€HHbIMM 3aZlauaMH, CJAeIUTh 3a BbINOJHEHUWEM TIIaHa
JIeMCTBUM U KODpPEKTHMpOBaTb €ro, aJeKBaTHO OL€HUBaTh
COOCTBEHHBI BK/IaJ, B [IeATEJILHOCTh TPYIMIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE  B3aUMO/IeICTBUe, TPOSIB/sAiA  TOTOBHOCTH

paspeliiaTb KOHGIUKThI

ITPOBEPAEMBIE 3J/IEMEHTBI COAEPKAHUA




8 KV/IACC

Kop Kop
IIpoBepsiemMble 3/1eMeHTBI CO/ieP)KaHHUA
pasjena 3/1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TI0JIOKEHUSI MOJIeKY/ISIPHO-KHHeTUUeCKOH
61 TeOpUM CTpOeHUs BellecTBa. Macca M pasmepsbl
' Mosiekysl.  OmbIThl, IOATBep)KAAroljue  OCHOBHBIE
T10JIO’KEeHHsI MOJIEKY/IIPHOKHHETUYECKOW TeOPUU
Mopenu TBEpAOrO, JKMAKOTO U  Ta3000pa3HOro
6.2 cocTosiHMM BeljecTBa. Kpucranmmueckue U aMmopgHble
Tesa
OOBsicHeHHe CBOMCTB ra3oB, XMJKOCTeH 1 TBEPABIX Tesl
6.3 Ha OCHOBe TOJIOXKEHUM MOJIeKYISIPHOKUHETUUeCKOM
TeOpuun
6.4 CmaurBaHMe U KallW/UIpHbIe SIBJIeHUs
6 6.5 TernioBoe pacivpeHue U ckaTue
66 Temmneparypa. CBsi3b Temmeparypbl CO CKOPOCTBIO
' TeIJIOBOI'0 ABW)KeHUs YaCTHUL]
BHyTpeHHss SHeprus. Crioco0wI H3MeHeHUsI
6.7 BHYTpeHHell 3Hepruu: TeIvionepejaya U COBeplLIeHHe
paboTEI
6.8 Bub! Terionepeaun: TeIIONPOBOAHOCTb, KOHBEKLIUS,
' u3jlyyeHue
KomiuectBo  TeroThl. YenbHast TeMI0EMKOCTb
6.9
Bell|ecTBa
TersiooOMeH W TerjoBOe paBHOBecHe. YpaBHEHUE
6.10
TersoBoro 6anaHca
611 [InaBneHve ¥  OTBepeBaHHWe  KPUCTA/UIMUECKUX
' BellleCTB. Y Jje/lbHas TeIuloTa I/IaB/IeHus




6.12

[Tapoobpa3zoBaHve U  KoHJeHcalus. VcrapeHue.
Kurtenve. YpgenbHass Teryiota Iapoobpa3oBaHUS.
3aBUCHMOCTh TeMIlepaTyphbl KUTIeHUs 0T aTMOC(epHOTro

JIaBJIeHUST

6.13

BnakHOCTB BO3yXad

6.14

OHeprus TOIIMBa. Y e/bHas TeIloTa CropaHus

6.15

[MpuHUMOBL  paboThl TeryioBbix fABurartene KII[
TeIJIOBOr'o JBuraress. TersioBble ABUraTe/d U 3alliUTa

OKpY’Karollleit cpefibl

6.16

3aKOH COXpaHeHMsi U TIpeBpallleHWss 5>Heprud B

TEIUVIOBBIX IIpoLeccax

6.17

[TpakTryeckue paboThI:

OmbiTel 1O OOHapy)KeHWI0  JJeMCTBUSL  CHUIT
MOJIEKYJIIPHOTO MPUTSDKEHUSI.

OnbIThI 10 BbIPAILLMBAHWIO KPUCTA/IJIOB [TOBAPEHHOMN
COJIY WM caxapa.

OmnbITel 1O HAO/IOZEHUIO TEIIOBOTO PacCIIMpeHUs
rasoB, )XUJKOCTel U TBEP/BIX TeJl.

OripezieneHye faBneHNs BO3/yxa B Oa/ioHe ILITpHLia.

OnbIThI, lEMOHCTPUPYIOLME 3aBUCUMOCTD JJaBIeHUS
BO3/lyXa OT ero 00bEMa 1 HarpeBaHUs WM OXJIaXKeHHsl.

[IpoBepkKa runoTessl JIMHEWHOW 3aBUCHMOCTH JJIUHBI
CTO/IOMKA JKUAKOCTU B TEPMOMETPHUECKOW TpyOKe OT
TeMIepaTyphl.

HabsnrofieHre n3MeHeHNsI BHYTPeHHe SHepruu Tesa
B pe3yJibTaTe Tervionepesaur U paboThl BHEIITHUX CHJL.

UccnefoBanne  siBleHWst  TeruiooOMeHa — Tpu
CMeIlMBAaHWU XOJI0JHOW U TOpsiuel BOJBbI.

OnpepieneHre KOoMMuyecTBa TeIUIOTHI, MOTyYeHHOrO
BOJIOW TIpM TeruiooOMeHe C HarpeTbiM MeTa/UTHUeCKUM
LIWTUH/IPOM.

OnpepeneHre yie/IbHOW TeIJIOEMKOCTH BellleCTBa.

WccnemoBaHue Tiporiecca UCTapeHusl.




OHPE,E[EJ'IEHI/IE OTHOCHTE/IbHOMN B/Ia)KHOCTH BO31yXad.

OmnpeienieHre yiebHOM TEMJIOTHI T/1aB/IEHUS JIb/A.

6.18

dusnueckue sBAEHUs B TIPUPOjie: TIOBEPXHOCTHOE
HaTsDKEHWe U KanWUIApHbIE SIBIEHUS B TIPUPOJE,
KPHCTaJI/IbI B TIpUPO/e, n3nydeHre CosHIla, 3aMep3aHue
BOZIOEMOB, MOpPCKHe Opu3bl; 0Opa3oBaHHe pOCHI,

TyMdHa, MHesd, CHera.

6.19

TexHuueckye yCTPOMCTBA: KalWLISPbl, [PUMeEPbI
VICTI0/Ib30BaHUS KPUCTAII/IOB, )KUJKOCTHBIA TEPMOMETD,
JaTUMK TeMmIlepaTypbl, TePMOC, CUCTeMa OTOIIeHUs
JIOMOB, TUTPOMETpBI, TICUXPOMETP, MapoBas TypOuHa,

ABUTaTe/Ib BHYTPEHHEr'o CropaHus.

SJIEKTPUUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 JnekTpu3aLys Tesl. JIBa poja 3/1eKTpUUeCKUX 3apsiioB
B3aumogeiicTBre 3apsbkeHHBIX Tel. 3akoH KysioHa
7.2 (3aBUCHMMOCTb CH/Ibl B3aUMOJIEHCTBUSL 3apsUKEHHBIX Tesl
OT BeJIMUMHbI 3aps/JOB U PACCTOSIHUSI M)XKy TelaMu)
OeKTpruyecKoe rose. HarpsykéHHOCTB
7.3 JIeKTpuueckoro rnoss.  IIpuHuun — cyrnepriosuuyu
3/1eKTpUUeCKUX T0/iel (Ha KaueCTBeHHOM YPOBHE)
Hocutenu »s1eKTpuuecKUx 3apsifjoB. OaeMeHTapHbIN
7.4 snekTpuueckun 3apsf. CtpoeHue atoma. [IpoBogHUKH
Y JU3JIeKTPUKHU
7.5 3aKOH COXpaHEeHHs 3JIEKTPUYECKOro 3apsijia
76 ONeKTpUYeCcKud TOK. Y CIOBUS  CyLeCTBOBaHUS
' 3/IEKTPUYECKOr0 TOKa. VICTOUHMKM [TOCTOSIHHOTO TOKA
HeiicTBud 3/1eKTPUYECKOT0 TOKa (TerioBoOe,
7.7 XUMHUYeCKoe, MarHuTHOe). OJIeKTPUUeCKUN TOK B
JKAJKOCTSIX M rasax
- Onexktpuyeckass Lernb. Cuia TOKa. OjeKTpuyeckoe
' HarpspKeHHe
7.9

Cornpotusenue IIPOBO/JHUKA. Y penbHoe




COTIPOTHUBJIEHHE BEIIECTBd

7.10 3akoH Oma /i1 yyacTKa Liernu
[TocnesoBaresibHOE UM Tapajjie/lbHOe —COeJUHeHue
7.11
TPOBOJHUKOB
PaboTa ¥ MOILHOCTh 3/€KTPUUECKOr0 TOKa. 3aKOH
7.12
xoynsa — Jlenua
213 OJieKTpuUecKue 1ieMd U MOTpeOuTeNny 371eKTpUUYecKou
' 3Hepruu B ObITy. KOopoTKoe 3aMbiKaHue
[TocTosiHHbIe MarHUTHLI. B3anMoielicTBHe TTOCTOSTHHBIX
7.14
MarHvWTOB
715 MarauTtHoe 1osie. MarHuTHoe 1ojie 3eM/Id U ero
' 3HaueHue JIs1 )KU3HU Ha 3emiie
216 OnwiT JOpcrena. MarHuTHoe TmoJie 3JIEKTPUYECKOTO
' TOKa. [IprMeHeHe 3/1IeKTPOMarHuTOB B TEXHUKE
[eiicTBMe MarHUTHOTO MOJIS1 Ha MPOBOJHUK C TOKOM.
217 O/eKTpOo/IBUraTe/ib [IOCTOSIHHOI'O TOKa. Vcrionb3oBaHye
' 371eKTpO/JBUraTesiel B TeXHUUECKUX YCTPOKWCTBAX U Ha
TpaHCIIOpTe
218 Oneitel  Papagess.  fIBieHWe  371€KTPOMarHUTHOU
' nHaykauu. [IpaBusno JleHija
OneKTporeHeparop. Crioco6b1 TI0/TyYeHUs
7.19 3/IEKTPUYECKOW  SHepruu.  O/eKTPOCTaHLMA  Ha
B0O300HOBJISIEMBIX HCTOYHUKAX SHEPTUU
[TpakTHUeckue paboThI:
OnbITHI 110 HAOTIO/IEHUIO 3/IEKTPU3ALIUH TeJl UHAYKI[HeH
Y TIPY COTTIPUKOCHOBEHHH.
VccnenoBanue [elCTBUSL 371€KTPUYECKOr0 MO/ Ha
7.20 TPOBOJHUKHU U IU3JIEKTPUKHU.

Cbopka ¥ mpoBepka pabOTHI 3MEKTPUUECKON TIeru
TIOCTOSTHHOTO TOKa.
M3mMepeHue U peryMpoBaHue CUJIbI TOKA.

V3mepeHue 1 peryivMpoBaHye HamnpsyKeHUsl.




WccnepmoBaHue 3aBUCMMOCTM CUIbI TOKAa, WAYLLETO
yepe3 pe3UCTOpP, OT COMNPOTUB/IEHUS pPe3nCTopa U
HarpsDKeHUsl Ha Pe3ncTope.

OnbITHI, JleMOHCTPUPYOLLIe 3aBUCUMOCTh
3/1eKTPUUECKOr0 COIPOTHBI/IEHUsS TPOBOJHUKA OT €ro
JUTUHBI, TI/I0LaY TIOTIePeYHOro CeYeHus: U MaTepuaria.
[IpoBepka TipaBW/a C/I0OKEHUs HAMNpPs)KEHUW MpU
10C/IeJOBaTe/IbHOM COeJMHeHUU [BYX Pe3UCTOPOB.
[IpoBepka rpaBusa [/l CUJIbl TOKa IpY Mapasiie/lbHOM
coeaviHeHUW  pe3uctopoB. OripegesnieHHe  pabOThI
3/7IEKTPUUECKOT0 TOKa, HWAYIIero 4yepe3 pPe3UCTOP.
OrnpefiesieHie  MOLLIHOCTU ~ 3JIEKTPUYECKOI'O  TOKa,
BbI/le/I1eMOU Ha pesucrope. WccnenoBanue
3aBMCUMOCTH CUJIbI TOKQ, UAYILero uepes J1amMIouKky, OT
HanpspkeHusl Ha Hel. Onpegenenne KI1/] HarpeBaress.
Wccnenosanue MarHuTHOr O B3aUMO/IEUCTBUS
TIOCTOSIHHBIX MarHUTOB. VI3yyeHuWe MarHWTHOIO I10JISI
MOCTOSIHHBIX MAarHUTOB TIPU WX OObeAVHEeHUW U
paszienenuu. ViccnenoBaHve [eMCTBUS 3/IEKTPUUECKOTO
TOKa Ha MAarHUTHYHO CTPEJIKY. OnbITHI,
JIeMOHCTpUpYIOLL1e 3aBUCUMOCTb CUJIBI
B3aUMO/eMCTBUSI KaTYLIKWA C TOKOM M MarHWTa OT CUJIbI
TOKAa W HampaB/ieHWs TOKa B KaTyllke. V3ydeHue
JIeWCTBUSI MarHUTHOTO TI0JiA Ha TIPOBOJHUK C TOKOM.
KoHcTtpyrpoBaHue 51 v3yuyeHue paboThI
3/IeKTPO/BUTATEISI. N3mepenne KITJ
3/7IeKTPOJBUraTe/lbHOM  YCTaHOBKM.  OMbITBI MO
WCCJIeJOBAHUIO SIBJIEHUS 371eKTPOMAarHUTHOM
VHAYKLUUU: HWCCIe/JoBaHUe W3MEeHEeHWM 3HaueHus |

HaripaB/IeHUA HHAYKLIMOHHOI'O TOKa

7.21

@dusnyeckue SBeHUS B TPUPOJE: 3JIeKTPUUeCKUe
sBieHHUsT B aTtMocdepe, 3IeKTPUUYECTBO  KUBBIX
OpraHu3MOB, MarHUTHOE T10Jie 3eMJIH, Jipeid ToJtoCcoB,

POJIb MAI'HUTHOI'O IT0JIA 4J1 )KU3HU Hd 3€M]'Ie, IMOJIApHOE




CUAHHE

7.22

TexHUUeCKHe YCTPOMCTBA: 3/€KTPOCKOI, aMITIePMeTD,
BOJITMETP, PEOCTaT, CUETUNK 7IEKTPUIECKOU IHEPIHH,
3/1eKTPOOCBETUTE/IbHbIEe TMPUOOpPBI, HarpeBaTe/bHbIe
3J1eKTPONPHUOOPHI (mpumepsl), 3/IeKTpUYEeCKHe
TIpeJJOXPaHUTe N, 37IeKTPOMArHuT, 3/eKTPO/IBUTATeb

IMMOCTOAHHOI'O TOKa, reHepaTop IIOCTOAHHOI'O TOKa




INEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, ITIPOBEPSAEMbBIX HA OI'D
I10 ®PU3UKE

Kop ITpoBepsieMbIii 3/IeMeHT CO/iepPKaHUsA
1 MEXAHWYECKUE ABJIEHUA
11 MexaHnuueckoe pBwkeHue. MarepuanbHasg Touka. CucreMa OTCYéra.
' OTHOCUTENBHOCTD JBUKEHUS
PaBHOMepHOe 1 HepaBHOMepHOe ABMkeHue. CpefHsisi CKOPoCTb. PopmMyiia AJist
1.2 BBIUMC/IEHUSI Cpe/Hel CKOPOCTU: vV = S/t
PaBHOMepHOe TIpSIMO/IMHeHOe JBMXeHUe. 3aBUCMMOCTb KOOPUHATHI Tesla OT
BPEMEHU B C/lyyae paBHOMEPHOTO MPSIMOJIMHEMHOTO [IBUYKEHUS:
13 X(t)=x,+vt
'padvikd 3aBUCMMOCTH OT BpeMeHM [Jisi TIPOeKLWHA CKOPOCTH, TMPOEKI[UU
repeMeLleHusi, MyTH, KOOpJWHAaTbl TMPU PaBHOMEDHOM MPSIMOIUHENHOM
JIBIDKEHUU
3aBUCHMMOCTb KOODJMHATHI Tela OT BPEMEHU B Cjyyae PaBHOYCKOPEHHOIO
MPSIMOJIMHENHOT'O JIBM)KEHUS:
2
Sy(f)=vp, = f+ay* ;
2
®opMybl AJig TIPOEKLMW TiepeMellieHusi, MPOeKLUU CKOPOCTU U TPOeKLUr
YCKOPeHUs IPU PaBHOYCKOPEHHOM TPSIMOJIMHENHOM JIBW)KEHUH:
1.4 s.(D=vy,.-t+a,- L,
2
U.‘f('f) =Upx T4y 1,
a.(f)=canst,
U:I: — U-_I: =2a,s,
I'padyky 3aBUCMMOCTH OT BPEeMEHHU /i MPOEKLUM YCKODEeHUs, MPOeKLUU
CKOPOCTH, TPOEKLUM I[epeMeleHus], KOOPAUHAThl TIPU PaBHOYCKOPEHHOM
MPSIMOJTMHEMHOM [IBUYKEHUU
CBobopHoe najieHre. PopMyJibl, OMUCHIBaKOLLKe CBOOOJHOE MaJieHre Tesa 10
15 BePTHKA/IU ([BW)KEHWe Teja BHU3 WM BBEPX OTHOCUTE/IbHO IMOBEPXHOCTU
3emsn). I'padviku 3aBUCMMOCTH OT BpeMeHU /i TIPOeKI[MH YCKOpEeHUs,
MIPOEKI[UM CKOPOCTH U KOODJAWHATHI TNPU CBOOOJHOM TMajeHud Teja TI0




BepPTHUKA/IU

CKOpOCTb PaBHOMEDHOrO [BMKEHHs] Teja TI0 OKpY)XHOCTU. HarpaBreHue
CKOPOCTH.
dopmyra A BBIUKCIEHHS] CKOPOCTH uepe3 pafiuyC OKPY>KHOCTH U TIEPUO/,
obparieHust:

2R

T

LleHTpocTpeMuTe/NbHOE yCKOpeHWe. HarpaBieHue 1|eHTPOCTPEMUTENBHOTO

1.6 yckopeHusi. @opmyiia Jj1s1 BBIUKMC/IEHUST yCKOPEHMUS:
2
L v
"R
dopmyiia, CBA3bIBAOIIIAs TIEPHO/] ¥ YaCTOTY OOpalieHus:
V= !
.3
Macca. [InotHOCTS BeltjecTBa. @opmysia A1 BBIUUCIEHUS TTIOTHOCTH:
_m
1.7 P=7
1.8 Cuiia — BeKTOpHast ¢hr3uueckasi BesimunHa. Crio)keHue CUj
1.9 SiBnenuve uHepiuu. [lepBoiii 3aKk0H HbloTOHA
Bropoii 3akoH HeloToHa:
F=m-d
1.10
CoHarpaB/1eHHOCTb BEKTOPA YCKOPEHHs Tejla U BeKTOPa CUJIbI, 1eUCTBYIOLLEN
Ha TeJIo
BsaumopeiictBue Ten. TpeTtuit 3akoH HbtoTOHa:
1.11 Fya=—Fis
112 TpeHue 1OKOs ¥ TpeHHe CKOJIbKeHUs. PopMyiia /1J1s1 BBIUUC/IeHWSI MO /ISl CUJIbI

TpeHUA CKOJIbXKEHUA:




Hedopmarusi Tena. Ympyrue U Heyrnpyrue JedopMaiuu. 3akKOH YOpPyrou

nedopmaruu (3akoH ['yka):

L3 F=k-Al
BcemupHoe TaroreHue. 3aKOH BCEMUPHOT'O TATOTEHUS:
poe T
RZ
Cuna TspKecTH. Y cKopeHHe CBOOOJHOTO TIa/[eHHUs.
114 dopmyna AJisi BEIYUCIEHUS CUIIBI TSDKeCTH BOJIM3M MOBepXHOCTH 3emmu: F =
mg.
[Berxenue raHeT BOKpYr CosHija. IlepBas kocMuueckass CKOpOCTb.
HesecoMocTs 1 nieperpysku
Vmnysibc Tesla — BeKTOpHas (pr3nyueckas BeJIMYMHa.
1.15 p=mo
NmMnysibc cucremsl Tes. i3meHeHue umiybca. IMynbc cuibl
3aKOH COXpaHeHUsl UMITyJIbCa /11 3aMKHYTOU CUCTeMBI Tes:
1.16 D=myU, +m, U, =const
PeakTuBHOe JBH)KEHUE
MexaHnueckasi pabota. ®opmyiia /7151 BBIYMCIeHHs] pabOThI CHIIBI:
A=Fscosa
MexaHnueckast MOLLIHOCTb:
1.17
A
I
KuneTtnueckasi ¥ noteHLManbHas sHeprusi. @opmysia [jis1 BBIUUC/IeHUS
KUHEeTUYeCKOU SHepruu:
1.18




TGODEMa 0 KMHeTHUeCKOU SHEepruu. CDOPMYJ'I(:I AJI1 BBIUMCJIEHUSA
HOTEH].[H&JIBHOﬁ SHepruu TeJjid, IoAHATOTO

HaJ, 3eMJIEi:

E_=meh
_P =

1.19

MexaHuyeckast SHeprus:
E=E;+E p

3aKOH COXpaHeHUs] MexaHW4yeCcKo! sHepruu. Popmyiia /ij1s 3aKOHa
COXpaHeHHs1 MeXaHWYeCKOU 3Hepruy B OTCYTCTBHe cun TpeHus: E = const.

HpeBan_IEHI/Ie MeXaHUUeCKOU SHEPruu rnpuv HaJIM4Yn CUJIbl TDEHUSA.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE MPAaBU/I0» MEXaHUKH.
Prruar. Momenr cunsl; M - Fl.

YcoBue paBHOBecus pblyara:
M +M, +..=0
IMoaBwKHBINA 1 HenoABWKHBINA 06/10kK. KII/T MpOCTBIX MeXaHU3MOB,

= Anonesnan
“j-aa'q::aqan:ﬂaﬂ

1.21

JlaByieHue TBEPZAOTO Tesa.

®dopmyiia /11 BbIUKMC/IeHUs [aB/IeHUs: TBEPJOro Tesia:

=
P=rg:

MaBneHue ra3a. ATMochepHoe /1aBIeHHe.

'mapocraTuueckoe aBjieHUe BHYTPU KUAKOCTH.

q)OpMy']'Ia AJ11 BBIUMCIIEHUA OdBJ/I€HUS BHYTPU XKUIKOCTH:

p=pgh+p_,

1.22

3akoH Ilackans. ['napaBanyeckuii pecc

1.23

3akoH Apxumega. dopmysa A onpejesieHUs] BbITAJKWUBAIOIIEN CHUJIbI,

JleMCTBYIOLLIel Ha Teslo, TIOTPY>KEHHOe B XKUIKOCTh U/IH Tas3:

F.—"-_I:m. =pgV




YcnoBue riaBaHus Tena. [InaBanue CyZl0B M BO31yXOIl/ldBdHHE

1.24

MexaHuueckue KosnebaHus. AMIUIMTY/a, TMEpPUOZ, W YacToTa KoseOaHW.

dopmyra, CBS3bIBaKOLasi YACTOTY M Mepro/, KomeOaHui:

1.25

MaremaThueckuii M TIPY)KUHHBIM MasiTHUKW. [IpeBpalijeHne sHepruu Ipu

KosnebaTesTbHOM ABW>KEHUH

1.26

3aryxatorye Kosebanusi. BoiHyX/1eHHbIe Kosiebanusi. Pe3oHaHC

1.27

MexaHuuecKre BOJIHBI. HPO,I[OIIBHI)IE U TI0T1epe4dyHbi€ BOJIHBI. ,Z[J'II/IHa BOJIHBI 1

CKOPOCTb pacrpoCTpaHeHus BOJIHBIL:

h=v-T

1.28

3Byk. ['poMKOCTB U BpICOTa 3ByKa. OTpakeHHe 3ByKOBOW BOJIHBI Ha TpaHMLe

IByX cpefl. IH(ppa3ByK M yIbTpa3ByK

1.29

IMpakmuueckue pabombl

V3mepeHre cpe/iHel TMJIOTHOCTH BeIeCTBA; apXWMeJOBOM CHUJIbI; >KECTKOCTU
MIPY>KUHBI; KO3(POUIMEeHTa TPEHUsI CKOJIbKEHUsT; PAa0OThI CH/bI TPEHHMSI, CHIIBI
YIIPYTOCTH; CpeJjHel CKOPOCTH [IBID)KEHHsI OpyCKa M0 HaK/IOHHOM IMIOCKOCTH;
yCKOpeHHUs1 Opycka TpH [JBW)KEHUW 0 HAK/JIOHHOM IJIOCKOCTU; YaCTOThI U
neprojia KojebaHWM MaTeMaTHUeCKOro MasiTHWKA; YacTOThl W Tepuoja
KosiebaHUY MIPY>KUHHOTO MasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIEro Ha pblyar;
paboThl CHJIBI YIIPYTOCTH TIPH TIO[bEME T'py3a C TOMOIIbI0 HETOBU)KHOTO
6/10Ka; pabOThI CU/TbI YIIPYTOCTH TPU MOABEME TPy3a C TIOMOIIIbIO TIO/IBH)KHOTO
O/10Ka.

VccnemoBaHre 3aBUCUMOCTH apXHUMEIOBOM CH/bI OT 00bEéMa IOrpy>KEHHOM
YaCTH TeJia U OT IJIOTHOCTH XKUJKOCTH; He3aBUCHMOCTH BbITa/IKUBAIOIIIEH CHTbI
OT MacChl TeJla; CHUJIbI TPEHHSI CKOJIbKEHHSI OT CHJIbI HOPMAasIbHOTO /IaB/IeHUs U
OT pOo/ia TIOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HUKAIOILEH B MPY)KUHE, OT CTETIeHH
JedopMaliyi TIPY>KUHbBI; YCKOpeHHst OpycKa OT yrjla HaK/IOHa Hampas/IsoLel;
nepro/ia (4acToThl) KO/IeOAaHHH HUTSHOTO MassTHUKA OT JJIMHBI HUTH; MIEPUOZA
Kosie0aHUl TIPY>KMHHOTO MasiTHMKA OT MacChl TPy3a U >KECTKOCTU TIPY>KUHbI;
HCCieloBaHUe He3aBUCHUMOCTH MepUoZia KojaebaHWi HUTIHOIO MasTHHKA OT

Macchl rpy3a. [IpoBepka yC/I0BUSI paBHOBECHS pbluara

1.30

dusuueckue seneHus 8 npupode: TIPUMEPHl [IBWKEHUS C Pa3TMYHbIMU

CKOPOCTSIMH B >KUBOU 1 HE>KUBOU MPUPOJIe, IeNCTBHE CUJTbl TPEHUsI B IPUPO/ie




N TeXHUKe, TIPDUJIMBbBI WU OTJ/IMBBI, [ABWXEHHE IIJIAHET CoJsiHeuHO CHUCTEMBEI,
pPeakKTHBHOE [IBM)KEHKE )KUBBIX OPI'dHHU3MOB, PbIUdI' B Te€J/Ie Ue/I0BEKa, B/IUAHNE
aTMOC(i)epHOI"O AaBJ/IeHHsA Ha >KBOM OpraHuvsM, IlJlaBdHHE pr6, BOCIIpUATHE

3BYKOB XMBOTHBIMH, 3eMJIeTpACEHHE, cericMHYeCcKHe BOJIHBI, YHdMH, 3XO0

TexHuueckue ycmpoliicmea: CITUIOMETP, AATUMKW T10JIOXKEHUs], PaCCTOSTHUST U
YCKOpeHHs, JAWHAMOMeTp, TMOALIMIHUKYA, DPaKeTbl, pblYar, IO/ABWKHbBIA U

HEHOABH)KHbIﬁ 6J'IOKI/I, HaKJ/IOHHasA IJIOCKOCTb, INPOCTbIeé ME€XdHW3MbI B 6I)ITy,

13l Co0OIIIatoIHecs: COCY/bl, YCTPOMCTBO BO/IONPOBO/IA, TU/IPABIMUECKUI TIpecc,
MaHOMeTp, OGapomeTp, BBICOTOMep, TOPIIHEBOW HACcOC, apeoMeTp, 3XOJOT,
WCTIO/Tb30BaHUe YIbTPa3ByKa B OBITY U TEXHUKE

2 TEITVIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKY/IIPHO-KUHETUUECKOW TeOpUH CTPOeHHs

2.1 BelllecTBa. Mozies1 TBEPAOTO, )KUAKOT0 U ra3000pa3HOro COCTOSTHUIM BelljeCcTBa.
Kpucrannueckue u amopdHbie Tesa

25 [Bwkenne uactul BeljecTBa. CBs3b CKOPOCTH [BWXXEHUsS UacCTHL] C

' Temnepatypoil. BpoyHoBcKoe BrxeHue, fuddysus

2.3 CmauvBaHMe U KallWUISIpHbIe SIBJIeHUs

2.4 TenyioBoe pacivpeHue U cKaTtue

2.5 TerioBoe paBHOBeCHe

26 BHyTpeHHsisi 3Heprus. PaboTa u Teruionepejadya Kak CIIOCOObI W3MeHeHHs

' BHYTpEeHHel 5Hepruu

2.7 Buabl Teruionepesauud: TerjioNpoOBOAHOCTb, KOHBEKLIVS, U3/Ty4eHre
HarpeBanue u oxnaxzaeHue Tena. KosiduecTBO TeryioThl. YjesibHas
TeII0EMKOCTb:

2.8 : 2

O=cm(t,—1,)
3aKOH COXpaHEeHUsl SHepPruy B TeIUIOBbIX Tpolleccax. Y paBHEHUe TerioBOro
6anaHca:

29

0+0+.=0
Vcniapenue u KoHpeHcalusi. VI3MeHeHHWe BHYTpPeHHeM SHepruu B mpoljecce
510 WCrapeHdsi U KOHJeHcaluu. KureHue >XUAKOCTU. YJe/lbHas TeroTa

napoobpasoBanust: L = Q/m
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BnaxHOCTB BO3yXa

2.12

[TnaBneHve W KpucTamusauus. V3MeHeHWe BHYTDEHHeW SHEPrud TMpHU

I/1aBJIeHWH U KPUCTAJIJIM3aliiH. Y,ELEJ'ILHB.H TeIl/10Ta IlJiaB/IeHUd:

59

A==
m

2.13

BHYTpeHHsi1 SHeprusi CropaHusi TOIUIMBA. YJe/bHas TelyioTa CropaHust

ToriMBa: q = Q/m

2.14

[TpuHLUITEI pabOThI TeTUIOBLIX ABurarenei. KI1/ TerioBoro gBurareis

2.15

IMpakmuueckue pabombl

M3mepeHue y/iebHOM TeII0EMKOCTH MeTa/l/TMYecKoro LUIMH/PA; KOIUyecTBa
TeT/IOThI, TI0JIydeHHOr0 BO/OM KOMHATHOM TemriepaTypbl (DUKCHPOBaHHOM
Maccbl, B KOTODYH OIyLeH HarpeTblii LWIWHAP; KOJMUeCTBa TemJOThl,
OTAAHHOTO HarpeThiM LIUJIMH/POM, TIOC/Ie OMyCKaHWs ero B BOAY KOMHATHOMU
TeMIIepaTypbl; OTHOCHUTE/JILHOW B/IXHOCTU BO3/lyXa; V/EIbHON TeTIOThI
niaBjaeHust Jbfa. VcciefoBaHue W3MeHeHUsI TeMIlepaTypbl BOJbI  TIPU
Pa3/IMYHBIX YCIOBUSIX; SIB/IEHUS TeTJIo0OMeHa TMpU CMeIWBaHUK XOJIOAHON U

ropsiueii BoZibl; MpoLiecca UCrnapeHust

2.16

dusuueckue s6/1eHUs1 8 npupode: TIOBEPXHOCTHOe HaTsKeHWe U Kallu/isipHble
sIBJIeHUs1 B TIPUPO/ie, KPUCTa/LIbl B TIpUpo/ie, u3nydyeHre CosHLa, 3aMep3aHue

BO/I0EMOB, MOPCKHe Opu3bl; 0Opa3oBaHHe POCHI, TYMaHa, UHesl, CHera

2.17

TexHuueckue  ycmpolicmed: — KalW/UIsipbl, TpPUMepbl  HCIO/Ib30BaHUSA
KPHUCTaJl/IOB, )KUAKOCTHBIN TEPMOMETD, JaTUUK TeMIepaTypbl, TepMOC, CUCTeMa
OTOTUIEHUS JOMOB, TUTPOMETPHI, TICHXPOMETP, MapoBasi TypOWHa, JBHUraTesb

BHYTPEHHEr 0 CropaHus

SJIEKTPOMAT'HUTHBIE ABJIEHWA

3.1

OnekTpu3auys Ten. [IBa BUa 37eKTpUYECKUX 3apsiJjoB

3.2

B3auMogeiicTBre 3apshkKeHHBIX Tes. 3akoH KysioHa

3.3

3aKOH COXpaHeHUsI 37IeKTPUUeCKOT0 3apsizia

3.4

Onektpuyeckoe Tose. HanpspkEHHOCTb 3j1eKTpUuyeckoro mojd. IlpuHuun

CyTepIiO3ULIUM 3/IEKTPUUYECKUX T10J1el (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocutenu »snekrpuueckux 3apsiioB. [leliCTBUMe 3/1eKTPUUECKOro IOJISL Ha

3/1eKTpruyeckue 3apsi/bl. [IpOBOAHUKY U [U3/1€KTPUKU




[TocTosIHHBIM 37eKTPUUeCKUi TOK. [leiicTBUs 3neKTpruueckoro Toka. Cua Toka.

Harnpsokenue.
3.6 I=qt,U=AQq
OeKTpruyeckoe CONPOTUB/IEHHE. Y Ie/IbHOe 3/IeKTPUUYeCKOoe CONPOTHB/IeHYe:
3.7 R =pl/S
38 3akoH Oma f/151 yuacTka snekrpuueckou tenu: I = U/R
ITocnesoBarenbHOE COeMHEHYe TIPOBOJHUKOB:
e TT—F7 AJT - _ L
3.9 [TapaniensHOe coefiHeHVe TIPOBOJHUKOB PaBHOI'O COIPOTUBJIEHUS:
R
U=U;:;I=I+1;R=—.
-7 -7 2
CwMmeliaHHbIe COeIMHeHUs IPOBOJJHUKOB
3.10 PaboTa ¥ MOIITHOCTh 3/ieKTpuueckoro Toka. A = Ult, P = Ul
3akoH [[xoyss — JleHua:
3.11 2
: O=I"-R-t
312 OneiT Opcresa. MarHuTHoe Tojie MPSMOrO NPOBOJHMKA C TOKOM. JIMHUM
MarHuTHOW UHAYKLUU
313 MarHvuTHOe 10J/Ie TIOCTOSIHHOTO MarHuTa. B3anMopeliCTBHe TMOCTOSTHHBIX
MarHuTOB
3.14 [JeiicTBe MarHMTHOTO T10JI51 HA MPOBOJJHUK C TOKOM
3.15 OrnbiTel Papagies. SABaeHUe 3/1eKTPOMarHuTHOM UHAYKLMU. [IpaBuio JleHija
IMpakmuueckue pabombil
V3mepeHure  3/1€KTPUYECKOTO  COMPOTHB/IEHUS  PEe3UCTOpPa;  MOLJHOCTU
3.16 3/IEKTPUYECKOT0 TOKa; paboThI 3/IeKTPUUYECKOT0 TOKa.

I/ICC]'IE,I[OBHHI/IQ 3dBUCMMOCTHU CHWJ/IbI TOKd, BO3HHKAIOIIEro B TIIPOBOJHUKE
(peBI/ICTOpr, naMnqua), OT HAlIpsPKEHWs Ha KOHLaX ITPOBOAHWKA; 3dBUCHUMOCTHU

COITIPOTHUBJIEHHWS OT AJIMHBI MIPOBOJHMKA, IVJIOIIAAW €I'0 ITOIepeyHOoro CeueHusa 1




yZie/IbHOT'O COIPOTUBIIEHUSI.
[TpoBepka npaBu/a A/is1 3/1eKTPUUYECKOTr0 HaMpspKeHUs! MPU 10C/1ejoBaTe/IbHOM
COeJUHEHUM TPOBOJHUKOB; IpaBWIa /Jig CW/bl 3JIEKTPUUYECKOrO0 TOKa IIpU

rapa’sijie/;iLHOM COeIMHeHWH TIPOBOIHUKOB (Pe3UCTOPbI U JIaMIIOUKa)

dusuueckue seneHuss 8 npupode: 3JeKTpPUUECKHe sIBJIeHUs B aTmocdepe,

3.17 3JIeKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE T0Jie 3eMJ/TH, Apeiid oJiroCoB,
POJIb MarHUTHOT O T0JIS Ji/1S1 )KU3HU Ha 3emiie, TI0JIIpHOe CUsIHYe
TexHuueckue ycmpoticmea: 3/1eKTPOCKOII, aMIiepMeTp, BOJILTMETP, PeocTar,
CUETUMK  3JIeKTPUUYECKOM JHEPTuH, 3JIEKTPOOCBETUTEbHbIE  TIPUOOPHI,

3.18 HarpeBaTe/bHbIe 3JIEKTPOTPHOOPHI (npumepsI), 371eKTpUYecKre
MpefOXPaHUTENN, 3JIEKTPOMAarHuT, 3/1eKTPOJBUrare/b MOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 OJIeKTPOMarHuTHbIe BO/HBI. [11Kaa 3/1eKTpOMarHuTHBIX BOJTH

3.20 JlyueBasi Mmojiesib cBeTa. IIpsiMo/iiHeliHOe pacripocTpaHeHue CcBeTa

3.21 3aKOH OTpa)keHus cBeTa. [110cKoe 3epKasio

3.22 [Tpenomnenve cBeta. 3aKOH MpeIOMJ/IEHUS CBeTa

3.23 Jucnepcus cseta

3.4 JInnza. Xop nyuel B mMH3e. POKyCHOe paccTosiHUe MUH3bL. OnTrueckas cusa

' qun3sel: D = 1/F

3.25 ['na3 Kak ontuyeckas cucreMa. OnTuueckrie mpruOopsI
ITpakmuueckue pabombl

M3MepeHre ONTUYECKOM CUJTbI COOMPparOITieid JIMH3bI; (DOKYCHOTO PaCCTOSTHUS
cobupatoiiieii TMH3bI (TI0 CBOMCTBY PaBeHCTBA pa3MepOB TpeiMeTa v n300pakeHusl,
KOrjla TIpeJMeT pacriojio)keH B JBOWHOM (oOKyce), TMOKa3aTesisi MpeioMJIeHUs

3.26 | creka.

UccrnepoBanve CBOMCTBA M300pakeHHsi, TIOYYEHHOTO C  TIOMOIIbIO
cobuparoreid MMH3bI;, U3MeHeHUsT (POKYCHOTO PaCCTOSTHUS /IBYX CJIOXKEHHBIX JIH3;
3aBMCHMMOCTH yIJIa TIpeJIOM/IeHUs] CBETOBOTO Jiydya OT yIJia MafieHusi Ha TPaHULle
«BO3JyX — CTEKJIO»

397 dusuueckue seneHuss 8 npupode: 3aTMeHusi ConmHua u JlyHbl, LiBeTa TeJ,
' OTITHUECKHe siB/IeHus B atMocdepe (1iBeT Heba, pedpakiiys, pajyra, MUpax)
398 TexHuueckue ycmpolicmea: OUKH, TIePUCKOI, ¢oToarnmapar, ONTHUeCcKUe
' CBETOBO/IbI
4 KBAHTOBLIE ABJIEHUA




PasyoakTBHOCTL. Anb(a-, 6eTa-, ramma-u3nydyeHus. Peakiiuu anbga-u beta-

4.1
pacrniazia

40 OnbiTel Pesepdoppa mo paccessHuio anb(a-yactull. [lnaHerapHass Mogjenb

. aToma

4.3 CocraB aToMHOrO0 sifipa. M30Toribl

4.4 [Tepuop monypacriafia aTOMHBIX €D

4.5 ApepHble peakliu. 3aKOHbI COXPaHEeHUSs 3apsiZloBOr0 U MaCCOBOT'O UKCel
dusuueckue se6neHUss 8 npupode: eCTeCTBeHHbIM paJMOAKTHUBHBINA (OH,

4.6 KOCMUUYeCKHe JIyud, paJiJMOaKTUBHOE U3J/lydeHUe TIIPUPOJHBIX MUHepasoB,
JleMiCTBUE paZJMOaKTUBHbIX U3/yUeHHI Ha OpraHu3M 4esioBeKa

47 TexHuueckue ycmpolicmea: CTieKTPOCKOTI, UHIUBU/Iya/IbHBIN ZI03UMeTp, KaMepa

BuinbcoHa, simepHas sHepreTuka

YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

MepbiwknH L.M., MBaHoB A.W. ®u3nka: 8-i knacc: 6a30BblIli ypoBeHb: YUeOHNK; 3-e n3gaHue,

nepepaboTaHHoe. AKLMOHepHoe 0611ecTBo «M3aaTenscTso «MpocseLeHre»

METOAJNYECKHUE MATEPUAJIBI V151 YUUTEJIA

BaHK 3afjaHU¥ OJIsS TEKYIIIETro OIleHUBAHUS 0 Y4eOHOMY
IIpeaMeTy

«Pusuka». OcHoBHOe 0011iee oOpa3oBanue / A.A. dkyrta, E.]I.
KouepruHa,

H.A. 3arpanuuHad ; nnof pen. JI.A. IlapmyTuHoi. - MoCKBa :
OI'BHY «HMHCTUTYT

comepzKaHUsI U MeTOOOB oOydeHus», 2024. - 107 c.

[TpakTuyeckue (1abopaTopHBIe) pabOTH 110 y4eOHOMY ITPEeaMETY
«Qu3uKa».

OcHoBHOe 00111ee oOpa3oBanue. CpenHee obIiee oOpa3oBaHUE :
y4yebHOe mocobue




/ FO.B. CtapokypoB, A.A. fdkyTta, H.I'. 2ZKgnaHoBa ; tog pen. JI.A.
[TapuryTuHOM. -

Mocksa : ®I'BHY «MHCTUTYT comepKaHUA ¥ MEeTOOOB
oOyuenusi», 2024. - 28 ¢
IMNPOPOBBLIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET

Bbubouoreka IJOK
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