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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHON paboueil mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOIMXCS U OPraHU3alMI0 HU3YUYEHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma 1o ¢u3MKe ycTaHaBIMBAET paclpeesieHue yueOHoro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qusuke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOTUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH | (DHU3NUSCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konnenmuu mnpenomaBanust ydeOHoOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIIEAYIONIUX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUINUX PpAcCUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podecCHOHATBHON AeATeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBoauTcs 238 yacoB: B 8 kjacce — 68 dacoB (2 daca B HEAEIIO).

[Ipennaraemeplii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKkTep, yUUTEIb JeacT BEIOOP MPOBEICHHUS
JabopaTopHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH



06y‘-IaIOIHI/IXC$I, CIIMCKa JSKCIICPUMCHTAJIbHBIX BaHaHHﬁ, npcraracMbIX B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHA I10 (l)I/ISI/IKe.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

Pa3zneua 6. TenuioBbie sABJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPkKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOXKEHUNW MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
CMmaunBaHNE U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi 3Heprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIIonepeaaya 17§ COBEpLICHUE paboTHI. Bunpr TEIUTIONEPENAYN:
TEIJIONPOBOAHOCTh, KOHBEKLMS, U3ITyUYEHHUE.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JABJICHUS.

BrnaxHocTts BO3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TermoBbix apurareneit KIIJ[ TermioBoro asurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpaHEHMs U MPEBPALIEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmroaenue 6poyHOBCKOTO JBUKEHHUS.

2. HaGmonenue nuddysun.

3. HaGmronenue siBiaeHu cMauuBaHUs U KaWJUISIPHBIX SBICHUM.

4. HaOmroneHue TeraoBOro pacuupeHus Tell.

5. M3MeHeHue naBneHusi raza Nnpu M3MEHEHUH OObEMa W HarpeBaHUU WM

OXJIaXKICHUH.

6. [lpaBuiia u3MepeHUs TEMIIEPATYPHI.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. Harpeanue npu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. HaGnroneHnue KurmeHus.



12. HabnrogeHue nmocTosiHCTBa TEMIIEPATYPbI ITPH TIIABJICHUH.

13. Moaenn TeIIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEIL.

4. OmnpenesneHue NaBIeHHs BO3AyxXa B OaJJTIOHE MINPUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJICHUS BO3yXa OT €ro
00BbEMa U HArPEeBaHUS WM OXJIAXKICHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOU TPyOKE OT TEeMIEPATYPHI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B pe3ysibTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA MpPU CMEIIMBAHUU XOJOAHOW H

ropsiYer BOJIBL.

9. OmpeneneHrve  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  IpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeniesiecHue OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

13. OnpenenieHue yaeabHON TEIUIOTHI UIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYEcKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUSI MEXKAY TEJIaMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpuueckoro mnods. IIpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA DJIEKTPUUECKUAN 3apsml.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoeE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUHN TOK B KUJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o ydactka uend.  llocnemoBarenbHOe W mapajuieNibHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MomHOCTh 3MeKTpuueckoro Toka. 3akoH Jlxoymns—JIenna.
DneKTpUYecKre IeNu U MOTPEOUTENH ICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTtosuHple  MarHuThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe 1mosie. MaruuTHoe moJje 3eMIM M e€ro 3HaueHHe JUIA JKHM3HU Ha 3eMIIe.
OnbiT  Opcrena. MaruuTHoe 1oJie  3JIeKTpuyeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TeXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DJIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VICMOJb30BaHUE JJICKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHre deKTpoMaruHuTHOM MHAyKuu. [IpaBumno Jlenna.
DnexTporeHeparop. CnocoObl  MOdy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu.

DJieKTpu3anus Ted.
JIBa poja 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJACHCTBUE 3aPSKEHHBIX TEl.
Y CTpOMCTBO M AENUCTBHUE HIIEKTPOCKOIA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JUAJIECKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
McTOYHMKH TTIOCTOSTHHOTO TOKA.
JIerCTBUSI 3JIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 21eKTpUuecKOro HanpsKeHUsT BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzaumoieiicTBrue NOCTOSSHHBIX MarHuTOB.
. MozennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX TOJIEN TOCTOSTHHBIX MAarHUTOB.
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IMOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIEHUS 2IEKTPOMATHUTHONW UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOTO TOKa OT YCIOBHM €ro

N N N NN
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BO3HUKHOBCHUSI.
. DeKTporeHepaTop MOCTOSTHHOTO TOKA.

N
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Jlabopamopuvie pabomul u onvimaol.
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OneiTel MO HAOMIONCHUIO DICKTPU3ANMH Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

UccnenoBanre IeHCTBUS DJICKTPUYECKOIO TIOJSI HAa TPOBOJAHUKH U
JTADJICKTPUKH.

COopka 1 mpoBepKka paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHUe HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIJIBI TOKA, HIYIIETO 4Yepe3 pe3ucTop, OT
COTNIPOTHUBRIJICHUS PE3UCTOPA U HAMPSHKEHUS Ha PE3UCTOpE.

OnBbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUS TPOBOJAHUKA OT €ro JUIMHBI, IUION[AAN MOMEPEUHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [Jigi CWIbl TOKa MPU MAPAIICTLHOM COCIUHEHUHN
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsDKCHHS Ha Hel.

Omnpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSHHBIX ~ MarHUTOB TIPU  UX
00bEIMHEHUU U Pa3JICTICHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJIECHCTBUS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJEHUS TOKa B
KaTyIIKeE.

N3yueHnne necTBUsI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATENS.

N3smepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.

OnbITEI IO HCCIICIOBAHUIO SIBICHUSI AJICKTPOMAarHUTHOW WHAYKIIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYECHHS U HaINpaBJICHUs] WHIYKIIMOHHOTO
TOKA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT copMUpOBaHbI CIEAYIOUIUE JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BaXKHEWUIIEH COCTABIISIOLIEH
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TNpaBUJ O€30IacHOro TIOBEJIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPO(eCChid, CBI3aHHBIX ¢ (PH3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHE TJ00AIILHOTO XapaKTepa JKOJIOTHYECKHX IpobjieM W MyTed HX

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJIOBHUSIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIICGHUE YPOBHSA CBOECM KOMIIETEHTHOCTU 4YE€pe3 MPaAKTHUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXAIOMIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHbIC YHUBEPCATIbHBIC YUeOHBIC JCHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(sIBIICHUIA);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICJCTBEHHBIC CBS3M TPH U3YYCHHH (U3NUYCCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MCITOJIB30BATh BOIPOCHI KaK MCCIIEA0OBATENbCKAN HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHMUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOA€ OOCYXIEHHUS y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOOHapyKUBATh pa3InYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJbHOW pabOThl TpH PEHICHUU KOHKPETHOW (U3UYECKOn
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 110
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJdbHOE, MPUHSATHE PELICHUS B TpyMINe, NPUHATHE PpEUICHUN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIOJIHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CHopa WIN JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACHIIICHHBIM M HEHACHIIIEHHBIM TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsl, HIEKTPUUECKOE MOJIE, TPOBOJIHUKU
Y JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pacCIIMpEeHUE M CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCTD, KOHBEKIIUS, U3JIYy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsT UHIYKITUS)
M0 OINHKCAHMI0 MX XApPAaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3MYECKUX  SBJICHUNA B
OKpYXaIollleM MHpEe, B TOM 4Hcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUIIPHbIC SBICHHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsI, CHETa, IJICKTPUIECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (PU3UUYECKHUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, yJeJbHAs TEeIJIOEMKOCTh BEIECTBA, VYACIbHAs TeEIUIoTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHUs, yHAelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MallliHbl, OTHOCUTEIbHASI BIIAXXHOCTh BO3/1yXa, JJICKTPUUYECKHUU 3aps,
cuja TOKa, JJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBJICHUE MPOBOJIHUKA,
yACIbHOE  CONPOTHBJIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(bU3MYEeCKUl CMBICT MCTOJb3YEeMbIX BETUYHH, 0O003HAYEHUS W €IHHUIIBI



bu3nyecKuX BENUYMH, HAXOIUTH (OPMYJIbI, CBS3BIBAIOLINE JIAHHYIO
(Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpapUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHs BEILECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH Oma /i yyacTKa LEenu, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHHMS DJHEPrUHM, IpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alMChIBATh €r0 MAaTEMaTHYECKOe
BBIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyallud MPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISABISATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Oomnopod Ha |—2 M3y4eHHBIX CBOMCTBA (U3MUYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBsA3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalv3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEIOCTAaTOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHbl U (OPMYIIBI,
HEeoOXoauMble ISl €€ penieHus, MPOBOAUTh PAacYEThl U CPaBHUBATH
MOJIyYEeHHOE 3HaU€HHE (PU3NYECKON BETUUNHBI C U3BECTHBIMH JJAHHBIMU;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
($u3NYECKUX METO/OB, MCIONb3ys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOPsJKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3NYECKHX SIBJICHUNH WM
¢u3nyecKuX CBOWCTB Te (KaMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa H3JIydaroimle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUs] BOJABI OT TEMIIEpPATyphl KUJIKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOTO MOJIsi HA MPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMArHHUTA,
CBOMCTBa 3JIEKTPOJABHUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEUI0KEHHOTO
000py1I0BaHUsl, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIOJIHATh ~ NPSMbIE  W3MEPEHHS]  TEMIEpPAaTypbl, OTHOCHUTEJIBLHON
BJIQXKHOCTH BO3/yXa, CHJbl TOKa, HAMNpPsHKEHUS C HCIOJIb30BAHUEM



aHAJIOTOBBIX TPHOOPOB U JATYMKOB (DM3MUECKUX BEJIWYWH, CPABHUBATH
PE3YNBTAThl U3MEPECHUMN C yIETOM 33JJaHHOM aOCOTIOTHOMN MOTPEITHOCTH;
IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIpYyro C UCHOJIb30BAaHUEM TMpPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEYEHUS U yIEIBHOIO COITPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HAIPSHKEHHWsT HAa NIPOBOJIHHUKE,
UCCIIEOBAHUE IIOCIEAOBATEIBHOIO U MAPAJUIEIBHOTO  COCAVHEHUN
MPOBOJHUKOB): TUJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUsI, CIeNysl NPEeIO)KEeHHOMY IIaHy, (UKCHUPOBATH
pe3ynabTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux BeauuuH (yaelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUIAaHUPOBATh M3MEPEHUs, COOUpaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAysl NMPEMJIOKEHHON UHCTPYKLUUH, U
BBIYUCIISITh 3HAYECHUE BEJIMUUHBIL;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy10BaHUEM;

XapakTepu30BaTh MPUHIMIBLI  JACUCTBUS M3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUMK DIJIEKTPUYECKOM HHEPIUM, IIIEKTPOOCBETUTEIIBHbIC
puOOPHI, HArpEeBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
PEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBJIEHUH M HEOOXOIHUMBbIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuboOpbl 1O CXeMaM M CXEMaTUYHBIM PUCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX
Lelnel ¢ MocaeA0BaTeIbHBIM U apajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaIoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;
NPUBOJIUTH  MpUMEPHl  (HaXOAUTh  HHQPOpMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NIOBEJCHUS B OKPYKAIOLIEN CPELE;



OCYIIECTBISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
WNuTepHere, Ha OCHOBE WMEIONIMXCS 3HAHUH © TYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HH(POPMAIMIO, KOTOpas
SIBJIICTCS IIPOTUBOPEUYNBOI HJIM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh NP BBITTOJIHCHHM yUCOHBIX 3aJaHUN HAyYHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepUaIbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUN U3 OJHON 3HAKOBOH CUCTEMBI B JIPYTYIO;
co3gaBaTh COOCTBEHHBIC NMHCHbMEHHBIC W KpaTKHE YCTHBIC COOOIICHWS,
0006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWsl, B TOM 4YHCJIE TMYyOJIMYHO TIPEACTABIATH PE3yIbTaThI
MPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATETLHOCTH, MPU 3TOM TPAMOTHO
HCIIOJB30BaTh M3YYCHHBIM TOHATHHHBIA — ammapatr Kypca (Qu3MKu,
COTIPOBOK/IaTh BBICTYIICHHE TPE3CHTAIINCH;

IPU  BBITIOJHEHUH YYEeOHBIX TMPOCKTOB W HCCIEAOBAHUN (DU3UICCKUX
MIPOIIECCOB PacHpeNesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBHHU C
[IOCTABJIEHHBIMU 3aJavyaMHM, CICINTH 3a BBIINOJIHEHUEM IIJIaHA JEHCTBUNA U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIH BKJaJ B
JeSATEeIIbHOCTh TPYIIIbI, BRICTPAMBAaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
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HOYPOYHOE INVTAHUPOBAHME 8 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIE TIOJIOKECHUS
1 MOJICKYJISIPHO-KMHETUYECKON TCOPHH 1 bubmorexa [JOK
P P 01.09.2025  https://m.edsoo.ru/ff0a5256
Y VX OTIBITHBIC TIOITBEPIKICHUS
2 M 1
acca 1 pa3Mep aTOMOB U MOJICKYI 04.09.2025
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA 08.09.2025  https://m.edsoo.ru/ff0a540e
OOBbsicHEeHHE CBOWCTB TBEPOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEII[ECTBA Ha OCHOBE TOJIOKCHUI 11.09.2025
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH
5 Kpucrannnueckue u amop¢Hble Tena 1 bubmorexa [JOK
P P 15.09.2025  https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubnuoteka [JOK
[ToBepxHOCTHOE HATSKEHUE 18.09.2025  https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATHE 1 bubmorexa HOK
P P 22.09.2025  https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEeMIIEpaTyphbl
8 1
CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS 95.09.2025
YaCTHUIL
9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [JOK
W3MEHEHUs BHYTPEHHEN dHEprun 29.09.2025  https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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https://m.edsoo.ru/ff0a5c60

bubmuorexa [JOK

10 Bpiet TelloMepeza 02.10.2025  https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

11 HCIOJIb30BAHUE TETJIOBBIX CBOMCTB bubmuorexa [JOK
BEILECTB U MAaTEPUAJIOB B IIEJISIX 06.10.2025  https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonunuectBo TemnoTel. Y aenpHas bubmuorexa [JOK
TEII0EMKOCTh 09.10.2025  https://m.edsoo.ru/ff0a6976

13 YpaBHeHUe TeII0BOro HagaHca. bubnnorexa [HOK
TennooOMeH U TEIIOBOE PaBHOBECHE 13.10.2025  https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabora

14 "UccnenoBanue sBICHUS bu6mmoreka [IOK
TEIJI000MEHa IPU CMEIIMBAHUN 16.10.2025  https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropsiyeit Bobl"
Pacuer konndecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIsi HarpeBaHUs TeJa 50.10.2025
Y BBIICIIIEMOTO UM MPU OXJIAKIECHUN

16 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
yEIbHON TEMJI0OEMKOCTH BeliecTra" 23.10.2025  https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMUBA. Y IeJbHas TEMI0Ta bubnuoteka [JOK
CropaHus 06.11.2025  https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpIEBaAHNE

18 KPUCTAJUIMYECKUX TeJ. Y AebHas bubmorexa HOK

10.11.2025  https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABIICHUS

19 JlaGopaTtopHnas pabora "Onpenenenue bubnmoreka [JOK
yAEIbHON TEIJIOTHI TUTABJICHHMS Jiba" 13.11.2025 @ https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHJEHCAIUS. bubnnorexka [JOK
Ucnapenue 17.11.2025  https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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21

Kunenue. Y aenpHas Tennora
apooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCUMOCTb TeMIEPaTypbl KUTICHUS
OT aTMOoc(epHOTO JaBICHUS

20.11.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEIIbHOU BJIAXKHOCTH BO31yXxa"

24.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

[TpuHIMIIBI paOOTHI TEIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpPaHUs

KIIJI TenmoBoro gBurarers.
TermnoBele IBUTATEIN U 3aIIUTA
OKPYKAIOLIEH CpelIbl

27.11.2025

01.12.2025

04.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLCHUS
SHCPTHU B TCIJIOBBIX ITPpOHECCcax

08.12.2025

27

28

29

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "TernnoBble SIBICHUS.
H3meHeHune arperaTHbIX COCTOSHUI
BerecTna"

KonTponpHas pabota mo Teme
"TennoBrle aBIeHuA. M3MeHeHue
arperaTHeIX COCTOSIHMM BemecTa'

SJ'ICKTpI/IBaI_[I/ISI TCII. I[Ba poaa
SJICKTPUYCCKUX 3apsa10B

11.12.2025

15.12.2025

18.12.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccienoBanue "IneKTpu3anus
TeJl UHAYKIUEN U NTPU

22.12.2025



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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CONPUKOCHOBEHUU"

B3aumoneiicTBre 3apsyKEHHBIX TEIL.

bu6mmoreka [IOK

31 3akon Kynona 25.12.2025  https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.

39 HarnpsixeHHOCTB 3JIEKTPUYECKOTO bubnmoreka [JOK
nosist. [IpuHnmn cynepno3uuuu 29.12.2025  https://m.edsoo.ru/ff0a8a0a
JIEKTPUUYECKUX MOJIeH
Hocurenu snekTpudeckux 3apsaoB.

33 OneMeHTapHbIi 3apsag. CTpoeHue 12.01.2026
aToma

34 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH bubnnorexa [HOK
COXpaHEHUS IEKTPUUECKOTO 3apsia 15.01.2026  https://m.edsoo.ru/ff0a8ef6

35 Penrenue 3a1a4 Ha npUMEHEHUE bubnnoreka [JOK
CBOMCTB 2JIEKTPUUYECKUX 3apsJI0B 19.01.2026 = https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKU TOK, YCIOBHUS €r0

36 cymecTBoBanus. MlcTouHnKH bubmmorexa [OK

22.01.2026  https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JlecTBHS 2IEKTPUUECKOT0 TOKA bubmorexa HOK

26.01.2026  https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenosanue "JleiictBue

38 AIIEKTPUYECKOTO TTOJISI Ha ) 1 99.01.2026
MIPOBOIHHUKH M JTUDJICKTPUKA

39 DIIEKTPUUYECKHI TOK B METaLIax, bubnmnoreka [JOK
SKUIKOCTSIX U ra3ax 02.02.2026 = https://m.edsoo.ru/ff0a9838

40 DJeKTpuvecKas Ienb U e€ COCTaBHbBIE
4acTH 05.02.2026

41 Cwita Toka. JlabopaTopHas pabora 05 bubnmnorexa [JOK
"N3mepeHue u peryaupoBaHUE CHITBI 09.02.2026  https://m.edsoo.ru/ff0a8bd6
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TOoKA"

DJIeKTPUYECKOE HAMPSHKEHHE.
BoasTMmerp. JlabopaTtopHas pabora

bu6mmoreka [IOK

42 0.5
"U3mepenue u peryaupoBaHue 12.02.2026  https://m.edsoo.ru/ff0a9el4
HarpsixeHus"
43 ConpoTuBiIeHUE MPOBOTHUKA. bubnnoreka HOK
VY nenpHOE CONPOTUBIICHUE BELIECTBA 16.02.2026 | https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
44 3JIEKTPUYECKOrO CONPOTUBIICHUS 1 bubnuorexa [JOK
MIPOBOJIHUKA OT €0 JUTHMHBI, TIJIOMIATH 19.02.2026 | https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEYCHUS U MaTepuana"
3aBHCHMOCTDL CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma st bubmmorexa [TOK
P ) 23.02.2026  https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaGopaTtopHast pabota
"UccnemoBanue 3aBUCUMOCTH CHIIBI
46 TOKA, HAYILETO YEPE3 PESUCTOP, OT 1 bubmmorexa [TOK
> ALY pe3p P, 26.02.2026  https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PEIUCTOPA U
HapsDKEHUs Ha pesucrope”
47 [TocnenoBarenpHOE U TapalIeILHOE
COCTMHEHUS TIPOBOTHUKOB 02.03.2026
JlaGopatopHas pabota "IIpoBepka
48 MpaBuJjIa CIOKEHUS HANIPSKEHUN TTPU 1 bubnmnoreka [JOK
MOCJIEIOBATEIFHOM COCIMHEHUH JIBYX 05.03.2026 = https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaGoparopHag pabora "I[Iposepka
49 o aBIfJ'Ia Ijlﬂ CI/IIJ)'IBI TOKa an ’ 1 bubnnorexa [IOK
P g P 12.03.2026  https://m.edsoo.ru/ff0aadle

napauiCJibHOM COCAUHCHUN
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pe3uctopos"

Pemrenne 3a1a4 Ha IPUMCHCHHUEC

50 3axoHa OMa [IJ1g pa3InudHoOro bubmnorexa [IOK
AP 16.03.2026 | https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOITHOCTB AJIEKTPUYECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenua 19.03.2026 | https://m.edsoo.ru/ff0ab124
JIabGopartopnas pabota "Onpeaenenue
52 a60TpLI u I1340 IfOCTI/I C)J'ICKTpI/II‘IIeCKOFO bubmmorexa LHOK
P " B P 23.03.2026  https://m.edsoo.ru/ff0ab3e0
TOKa
DIEKTPUYECKHE MU U TOTPESOUTEIN
53 AIIEKTPUUYECKON IHEPTUU B OBIT bubmmorexa [JOK
Y 26.03.2026  https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTOssHHBIE MATHUTEI, HX
B3aUMOJIEUCTBHE 06.04.2026
55 Ypoxk-uccnenosanue "M3yuenue bubnuotexa [JOK
MOJIEN MMOCTOSIHHBIX MAarHUTOB" 09.04.2026 = https://m.edsoo.ru/ff0ac3d0
MarautHoe mone. MarauTHoe I101e
56 3eMIIM U ero 3HadYeHue UId )KU3HU Ha bubmorexa [JOK
13.04.2026 @ https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "DIIeKTpHUUECKUE 3apsAabL.
57 3apsKeHHBIE T;I;a 1 UX o Eubmorexa IIOK
P . . 16.04.2026 @ https://m.edsoo.ru/ff0abd2c
B3aumoaercTeus. I1oCTOAHHBII
ANEKTPUUECKUI TOK"
KonTponbhas pabota no teme
58 "DIeKTpUUECKHE 3apsIIbl. bubnmnoreka [JOK
3apsoKeHHBIE Tela U UX 20.04.2026  https://m.edsoo.ru/ff0abea8

B3auMoencTBU. I10CTOSIHHBIHN
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AIIEKTPUUYECKUI TOK" /
Bcepoccuiickas mpoBepouHas pabota

59

PesepBHeIil ypok. Pabora ¢ TekcTamu
no teme "[locTostHHBIN
AIIEKTPUUYECKHUI TOK" /
Bcepoccuiickast mpoBepouHas pabota

23.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

61

62

63

64

OnbIT DpcTeaa. MarHuTHoe 1mose
ANEKTPUYECKOTO TOKa MarautHoe
M0JI€ KaTYIIKH C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B
texHuke. JlabopaTropnas padora
"N3yueHune neiCTBUS MATHUTHOTO
TOJIsI HA IPOBOJHMK C TOKOM"

DNeKTpOoABUraTeNlb MOCTOSHHOTO
Toka. Mcnone3oBanue
3NIeKTpo/IBUTaTeNIel B TEXHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI JIEKTpOABUTATENS "

Onbitel @apazes. 3akoH
AJIEKTPOMArHUTHOW WHTYKIIUH.
IIpaBuno Jlenna

Onekrporeneparop. CriocoOb
MOJIYYCHUS SJICKTPUICCKOM YHEPTUH.
DJIEKTPOCTAHINH Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPIUU

0.5

27.04.2026

30.04.2026

04.05.2026

07.05.2026

14.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

65

[ToaroroBka K KOHTPOJILHOU paboTe
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10 TeMe "DIeKTpUIECKUE U
MarduTHbIE IBIeHUS"

18.05.2026

KonTtponsHast pabora o Teme

66 "DNEKTPUYECKHUE U MAarHUTHBIC 1 bubmorexa LHOK
p” 21.05.2026  https://m.edsoo.ru/ff0ach14

SIBIICHUS

67 PesepBHbIii ypok. PaboTa ¢ Tekctamu 1 bubnnoreka HOK
o TeMe "TersoBble siBiIeHUA" 25.05.2026  https://m.edsoo.ru/ffOacc5e

68 PesepBHelit ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHbIC SIBICHUS" 25.05.2026

BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I10 68 145

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIBb30BaTh IIOHATHA

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

13

1.4

1.5

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloleM MHpE, B TOM 4YHCiIe (PU3NYECKUE SBICHHUS B MPHUPOJIE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3HUYECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (PU3MYECKUIl  CMBICT  HUCIHOJB3YEMBIX  BEJIMYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMYUH, HAXOIUTh (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBIECHUS M TPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

00BSACHATH (hU3MUECKHE MPOIIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsACHEHHUE U3 |
— 2 JOTUYECKHWX IIaroB ¢ MOMOMIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/I‘-ICCI(I/IX HBHCHHﬁ, (1)I/I3I/I‘-ICCKI/IX 3aKOHa UJIM 3aKOHOMCECPHOCTHU

1.7

pemarh pacyéTHble 3aa4d B 2 — 3 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U

(I)OpMYJ'ILI, CBA3BIBAOIINUC (pI/ISI/ILICCKI/IC BCJIMYMHBI: HA OCHOBC aHaJIn3a




YCIIOBUS 3a/1a4Ml 3alAChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTATOK
JAHHBIX JUI peIIeHHs 3a/Jauyd, BbIOMPaTh 3aKOHBI U  (HOPMYIIHI,
HEoO0XoAuMble AJis €€ pelleHus], IPOBOAUTh Pacu€Thl U CPAaBHUBATb
MOJYyYeHHOE 3HAaueHUE (U3UYECKOH BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMHA

1.8

1.9

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO pPCHIUMTh IIPpU ITOMOIIHU
(1)I/ISI/ILIGCKI/IX MCTOOB, UCIIOJIL3Ys OITMCAHHUEC UCCIICAOBAHUS, BEIACIATD
IIPOBEPAEMOC IPCAIIOTIOKECHUC, OLCHUBATH IIPABUIIBHOCTE IIOpsAAKa

MMPOBCACHUA UCCIICA0OBaHMA, ACIaTh BBIBOABI

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tem:  (QopMmynMpoBaTh  IpOBEpsEMbIe
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,I[OBaHI/I$I, OIMIKUCBIBATH X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMbBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0CONIFOTHOM MOTPEITHOCTH

1.11

NPOBOJIUTH  HCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYrod C HCIOJIB30BAHUEM MPSMBIX H3MEPECHUM:
IUTAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY M BBINOJHATH
U3MEpeHus, cienysd  NpeUIOKEHHOMY  IJIaHy, (DUKCHpOBaTh
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTU B BUJE TaOIUIl U Tpa(UKOB,

ACJIaTb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAaHUPOBATh U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IpEeMIOKEHHOM MHCTPYKLUMH, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu paboTe ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

1.15

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUS HW3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONHUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaxX (PU3MUECKUX SBICHHUH U HEOOXOaUMbIE

¢buznyecKkne 3aKOHOMEPHOCTH
pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTB& U U3MCPUTCIILHBIC

HpI/I60pLI Mo CXeMaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMbI

SJICKTPHUICCKUX ueneﬁ C TMOCICHOBATCIIbHBIM H IapalJICJIbHbBIM




1.16

1.17

COCAMHCHUEM DJICMCHTOB, pasinvas YCJIOBHBIC 0003HaYCHHUS

9JICMCHTOB JJICKTPHUYCCKUX nernei

OPUBOANUTH TNPHUMEPHl (HAXOAUTH HH(OPMAIMIO O MPHUMEPax)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TOBCEIHEBHOM
KU3HU i obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS

COOJTIOICHYSI HOPM IKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

OCYIIECTBIISATh MOUCK MHPOPMAIHN (DU3HUIECKOTO COACPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M MYTEM CpaBHEHUS
JOTIOTHUTEIFHBIX HMCTOYHUKOB BBIACIATh WHPOPMAIUIO, KOTOpas

SABJIACTCA HpOTHBOpeqHBOﬁ HJIA MOXKET OBITh HCHOCTOBCpHOﬁ

1.18

UCMOJNb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHBIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi WHGOPMAIMUA U3 OJHOMN

3HaKOBOM CUCTEMBI B APYT'YHO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHHMSI,
0000mas wHPOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC MYyOJIMYHO TPEICTABISATH PE3yIbTAThI
MPOEKTHOM WM HCCIENOBATENbCKON JIEATENbHOCTH, MPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI>'I

1.20

MPYU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PaCHpPENeNiaTh 00sI3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKIAJ B JCATENBHOCTh TPYIMIMbBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICMCTBHE,  MpPOSBISIE  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC
Kon Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pasnesa 3J1eMeHTa
TEIUUIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOXKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
6.1 TEOpUU CTPOEHMs BewiecTBa. Macca U pasmepbl
' MoJieKya.  OmbIThl,  HOATBEPKJIAIOIIME  OCHOBHBIE
MIOJIOKEHUSI MOJICKYISIPHOKUHETUYECKON TeOpUH
Mogenmu  TBEpAOro, JKUAKOIO U razoo0pa3HOro
6.2 cocTossiHuM BemiecTBa. Kpucramiuueckue u amopgHbie
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpuun
6.4 CMaunBaHue U KallWJUISIPHBIE SBJICHUS
6.5 TeroBoe pacupeHne u cxaTue
6 6.6 Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTbIO
. TCIIJIOBOT'O JIBMXXCHUSA YaCTHI]
67 Buytpennss sneprust. Crnioco0bl H3MEHEHHs BHYTPEHHEH
' SHEPrUu: TeIIonepeaaya U CoBepIIeHue paboThl
6.8 Bunel temonepenayu: TEMJIONPOBOJHOCTb, KOHBEKLINS,
' U3Iy4eHue
KonanuectBo  TemioTel.  YaenpHas — TEIIOEMKOCTh
6.9
BELIECTBA
TernmooOMeH U TeIUIOBOE paBHOBecHE. Y paBHEHHE
6.10
TEIJIOBOTO OanaHca
611 [InaBneHne u OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
' VY nenpHas TEMI0Ta TUIABICHUS
6.12 [lapooOpa3zoBanue 1  kKoHAeHcauus. Mcnapenue.

Kunenne. VY nenbHas TCIJIOTa napoo6pa3013aHH${.




3aBHCHMOCTh TEMIEPATYpbl KHIIEHUS OT aTMOC(HEPHOTrOo

JaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 DHeprus TOIMBa. Y IeibHas TEII0Ta CropaHus
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TeraoBble ABUraTed U 3allluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEeHHsI U MPEBPALLEHUS YHEPTUH B TEILIOBBIX
6.16
rpoiieccax
[IpakTuueckue pabOTHI:
H#H#Par###OnbITEl IO OOHAPY)KEHUIO JCHCTBHS CHII
MOJICKYJISIPHOTO TIPUTSKCHHSI.
#A#H#Par#H##0OnbITEL 10 BBIPALIMBAHUIO  KPUCTAJUIOB
MOBapEHHO COM WM caxapa.
#HAPar###0OneITEl 1O HAOMIOAEHUIO  TEILIOBOIO
pacIIMpeHUs Ta30B, )KUIKOCTSH U TBEPIBIX TEI.
###Par#H#Onpenenenue naBieHUs] BO3oyxa B OallJloHE
HITIpULA.
H#HAH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJIEHUS BO3JlyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJIAXKICHHUSI.
6.17

###Par###11poBepka rUMOTE3bl JIMHEHHON 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPHYECKOH
TpyOKe OT TeMIEepaTyphbl.

#H##Par##H#Habmonenne W3MEHEHUS BHYTpEHHEH
SHEPTUU Tela B pe3ylbTaTe TeIulonepenadyd u padoThl
BHCIIHUX CHUIL.

#H##Par###lccnenoBanre SBICHUS TEIUIOOOMEHa TPHU
CMEIIMBAaHUM XOJOJIHOW U rOpsTYEr BOJIBI.
###Par###Onpenenenue KOJIMYeCcTBa TEMJIOTHI,
MOJIYYEHHOTO BOJOW TMpPH TEMJIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITHITHHIPOM.

#H##Par###Onpenenenue  yACIbHOW  TETUIOEMKOCTH




BEILICCTBA.
#H##Par###lccnenoBanue mpoiecca UCIapeHus.
#H##Par###0OnpenencHue OTHOCHTEIIBHOW — BIAXKHOCTH
BO3/TyXa.

#H#Par####0OnpeneneHue yAeIbHOW TEIUIOTHI IJIABJICHUS

JIBJA.

6.18

dusnueckue SBICHHS B IPUPOJAC: IMOBEPXHOCTHOE
HATSOKCHHWE W KaNWUBIPHBIC SIBICHHUS B IPHUPOJE,
KpHCTa/UIBI B Tipupoje, usnydenue ColHIa, 3aMep3aHue
BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHuueckue YCTPOﬁCTBaI KallUJIISAPbI, IIPpUMCPLBI
HCIIOJIb30BAHHA KPUCTAJLIOB, )KPII[KOCTHBIfI TEPMOMCTD,
AaT4YuK TEMIICpaTypbl, TCPMOC, CHUCTEMA OTOIIICHHUA
JAOMOB, THUTPOMCTPbLI, MNCUXPOMCETpP, IIapOBasid Typ6I/IHa,

ABUT'aTCJIb BHYTPCHHCTO CI'OPAHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SBJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aps/10B U PACCTOSTHUS MEXY T€JIaMHU)
Onexrpuueckoe nosne. Hanpsyk€HHOCTh 3JEKTPUUYECKOTO

7.3 nons. lIpyHIUD Cyneprno3uiuu 3JIEKTPUYECKUX IOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »snexTpuueckux 3apsaoB. OIeMEHTapHBIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. [lpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa

- ONEeKTpUYEeCKU  TOK.  YCIOBHA  CYLIECTBOBaHMS

' ANEKTPUYECKOTO TOKA. ICTOYHMKH TOCTOSTHHOTO TOKa
27 JeiicTBus ANNEKTPUYECKOTO TOKa (TerutoBoe,

XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B




KHUAKOCTAX U Ira3dax

Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HaIpsHKEHUe

ConpotuieHue MPOBOJIHUKA. VYneapHOE
7.9

COMPOTHUBIICHHE BEILIECTBA
7.10 3akon Oma a1 yd9acTka 1enu

[TocnenoBarenbHOE W MapajUIeIbHOE  COCIUHEHUE
7.11

MPOBOJTHUKOB

PaGora u MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

3 DNEeKTpUYECKUe LEenu U MOTPEOUTENH SJIEKTPUUECKOMN

7.1

sHepruu B ObITy. KopoTkoe 3amMblkaHue

ITocTossuable MaruuThl. B3anmMopaelcTBHE ITOCTOSHHBIX
7.14

MarHuToOB

MaruutHoe T110jie. MarHuTtHoe T1Iojie 3eMJId MU €ro
7.15

3HaYEHHE IS KU3HU Ha 3eMiie

6 OmneIT Opcrena. MaruutHoe 1oJie 31EKTPUYECKOTO TOKa.

7.1

[IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE

JleficTBUe MarHUTHOrO TOJIA Ha MPOBOJHUK C TOKOM.

DNeKTpoABUTATENIb MOCTOSHHOTO TOKa. Vcmonp3oBaHue
7.17

JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHCIopTe

OneiTel  @apajnes.  SIBieHue  3IEKTPOMArHUTHOMN
7.18

nHaykiuu. [Ipasuno Jlenna

DNEeKTPOTeHEePaTop. Cnoco0sI MOTy4YEHUS
7.19 BJIEKTPUYECKON SHEPIum. DNeKTPOCTaHITUN Ha

BO300OHOBIISIEMBIX UCTOYHHKAX YHEPTUU

[IpakTudeckue padbOTHI:

OnbITHl 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH
7.20 U IIPU COTIPUKOCHOBEHUH.

UccnenoBanue nA€MCTBHS SJIEKTPUYECKOrO OIS  Ha

IMPOBOAHHUKHU U JUDJICKTPUKH.




COopka u mpoBepka pabOTBI SJICKTPUUECKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HAIIPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSIKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
NEKTPUYECKOTO CONPOTHUBIIEHUSI IPOBOJHUKA OT €ro
JUIMHBI, TJI0LIAU ONIEPEYHOr0 CEYEHHS U MaTepHalla.
[IpoBepka mpaBuiia CIOXKEHHS HANpPSKEHUH MpHU
MIOCJICZIOBATEILHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKa MpU MapajuieIbHOM
coequHEHUH  pe3ucTtopoB.  OmpexneneHue  pabOTHI
JJEKTPUYECKOTO TOKa, MAYLIErO0 Yepe3 Ppe3UcTop.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIEISIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBl TOKA, UIYIIETO YE€pe3 JIAaMIIOUYKY, OT HANPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl IMOCTOSHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO I0JIs TIOCTOSIHHBIX MAarHUTOB NPU
ux o0beAMHEHUM U pasjeneHud. VccriemoBaHue
JEMCTBHS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMO/JICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJI€HHUs TOKa B Karylike. l3yueHue

JIECTBUSL MarHUTHOrO IOJS Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u HU3y4YCHHUE paboTsI
3IIEKTPOJIBUTATEITS. N3smepenne KII
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. ONEBITEI o

HUCCICOIOBAaHHUIO SABJICHUSA BHCKTpOMaFHI/ITHOI\/II HHAYKIHUU:
HCCIIeNOBaHUE M3MEHEHHH 3Ha4YeHUsI u HaIlpaBJICHUA

WHAYKIOUMOHHOI'O TOKa




7.21

dusnueckue SBICHUS B MPUPOJE: DIECKTPUUECKUE
SBIEHU B  arMmocdepe, OBJICKTPUUECTBO  JKUBBIX
OpraHM3MOB, MarHWTHOE Moje 3eMiiu, Apeld MooCcoB,
pOJIb MAarHUTHOTO TOJIS ISl )KU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHudeckue YCTPOWCTBA: DJIEKTPOCKOI, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKOM SHEPIuH,
JIEKTPOOCBETUTENbHbIE  NPUOOPBI,  HarpeBaTelIbHbIE
AJIIEKTPOTPUOOPHI (mpumepsr), ANEKTPUICCKHE
NPEAOXPAHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJIBUIATEIb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponmu  (QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTh 0OA30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢bu3nyecKkux 3HaAHUH W MX POJM B LIEJTOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUs MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTpPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO arraapara U CHMBOJMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I U HUCIIOJIb30BAHHEC HX IJId PCIICHUA y‘I€6HBIX 3aaad,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCII, (1)I/I3I/I"ICCKI/IG SABJICHUA U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

BnageHnue ocHOBaMHM METOJOB HAy4YHOTO T[IO3HAHUS C YYETOM
cOOJIOIeHNsT MPaBWJI OE30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3MUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTaThl, ((OPMYIHUPOBATH BHIBOIBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEIACTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO si/ipa) U YMEHHE NPUMEHSTh UX IS

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3allMCHIBAaTh KpPaTKOE YCJOBHE 3aayM,
BBISIBIISATh HEJOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTH PACUYETHI U OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIMYMHBI; YMEHHE OMPEIEIsATh Pa3MEepHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WUYECKUX SBICHUW W HEOOXOAWMBbIC (Pu3NUecKue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHUS B OKPYXAlOIIEH cpele; MOHMMaHUE
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMaLUU
(GU3HYECKOTO COJEp)KaHUs C HCIIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IpPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHuid HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3MYECKOr0 CONEep:KaHus, CIPaBOUYHBIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKIUU CKOPOCTH, MPOCKIIMU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH W MPOCKIIMU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padmku 3aBHCUMOCTH OT BpPEMEHH ISl TPOCKIUH YCKOPEHUS, MPOCKIIMU
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazeHune. Dopmysibl, OMUCHIBAIOIINAE CBOOOJHOE MaJcHHUE Tela I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYUCICHUS YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
®opmyna 1715 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3M oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHUIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXHUHBL;, KO3(pPUIMEeHTa TpeHHsI CKOJNbKEHUsS; pabOThl CHIIbI TPEHUS, CHUJIbI
YIIPYTOCTH; CPEIHEW CKOPOCTH JABWKEHHS OpycKa MO HAKIOHHOW IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
Kojie0aHuM NMPYKMHHOTO MasiTHUKA; MOMEHTa CHJIbI, IEHCTBYIOILETO Ha phlYar;
paboThl CWJIBI YNPYTrOCTH MpPH MOIBbEME I'py3a C IMOMOIIBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeNla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CUJIBI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO TABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpHOJa
Kojie0aHui MPYXUHHOTO MasTHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue sA61eHUs 6 nNpupoode: TPUMEPHl JBUKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE IBHKEHUE JKUBBIX OPraHU3MOB, PbIUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUs HAa KUBOW OPraHU3M, IUIABAHHWE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmdeckue u amopHsie Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne U CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KomuwdecTBO — TeIIoTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS PHEPrMM B TEIUIOBBIX Ipoleccax. YPaBHEHHE TEIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus W KoHAeHcanuu. KumeHue KHUIKOCTH. YJenpHass TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YILCJIBHaSI TCILIOTA IIJ1aBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuuns! pabdots! TemoBbix apurateneit. KI1/1 reruioBoro asuratens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LHMWIMHIAPOM, IOCJIE OIYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpOoLECCa NCIIapCHUA

2.16

Qusuueckue s6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWJUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIUIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. J[Ba BUaa 3JIeKTPUUECKHUX 3aps0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE 5SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYIECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memum: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE HOCTOSHHOTO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHEe MarHUTHOTO ITOJIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHON MHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA IS CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIEKTPUICCKHE
NPEIOXPAHUTENH, dSJICKTPOMArHHUT, OJJIEKTPOJIBUTATENh TIOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsiMonuHeiHOe pacipocTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue mpudopsl
IIpakxmuueckue pabomoi
###HPar#t#l13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300paxKeHusi, KOTJa MpeAMET PAacIoNIoKeH B JBOMHOM (oKyce), MmoKazarems
3.26 MPEIOMJICHUS CTEKIA.
###Par#t#lccnenoBanue CBOMCTBA M300pa)KEHUS, MOIYYCHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, M3MEHEHUs (OKYCHOTO PACCTOSIHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHs] CBETOBOTO Jy4ya OT Yrjla MaJeHHs Ha
TPaHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenuss 6 npupoode. 3armenuss ComHma u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydenus. Peakuunu anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Lranerapuas Mozenb atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 U MacCOBOTO UHCE
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka: 8- kacc: 6a30BbIM YpOBEHb: YUEOHUK; 3-€ U3/JaHuE,
nepepaboranHoe [leppimkun .M., IBanoB A.W. AkiinonepHoe o0I11ecTBO

((H?)I[&TCJ'II)CTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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