MHHHCTEPCTBO NMPOCBEUEHUS POCCHICKOI DEJEPALIHA
MyuuunanaiLH0e Yupesaenne AODMWHHCTDAURA MYHHOHNA, ILIIOrO
o6pazosanna "' Bemkaiivckmii paion’ ¥ apuHOBCKOIH obmacty
Myunnniaasaoe ofweofipazosateabHoe YapesienHe
Cremacckas cpeimas o6incobpasonarTemuas nikoaa
umens I'epos Conerexoro Cowsa A.C. Mpuwwna

MOY Cremaccxaa COLU aym. A.C. T PHOIHHA

PACCMOTPEHA COT.IACOBATIIA YTBEPAILLLIA

KO [bHOE MEL0AM HECKOL 3aMEeCINICTh nﬁpempa b l,upcmp TIRONB!
OOBCIHHERUE o YBP /

B <

Kypuuunu A M.
Muxora E.B. Apedresa 0.8. "pm}‘a'!_ J~el6i ”
npm‘oxon el HPU'IUKO.T[ Mol orallz 09 2028 r.
or«27: 08 2125 p or«28s 0N 2075 1.
PABOYASA MPOTPAMMA

(TD R372510)

¥*1e610T0 npeareTa «PH3nra. hasosbri VPOBeHbLY

A o0yuaronmuxes 8 Knacea

e. Cremace, 2025



Pabouas mporpamma no ¢usmuke 7 Kiacc COCTaBJIeHA HA OCHOBE CIIEIYIOIINX
JTIOKYMEHTOB:

1.®enepanbHoro 3akoHa ot 29 nexadps 2012r. No273-d3 «O06 oOpazoBaHuu B
Poccuiickoit @eneparum» (C ”BMEHEHUSIMH U JIOTTOTHEHUSMH).

2.DenepanbHOro rocyJapcTBEHHOTO 00Pa30BaTENBLHOTO CTaHAAPTa OCHOBHOTO
o011ero 06pa3oBaHusi, yTBEPKIEHHOTO NMPHUKa3oM MUHHCTEPCTBa 00pa30BaHus U
Hayku Poccutickoit ®enepannu ot 31.05.2021 Ne 287(c u3MEHEHUSIMU U
JIOTIOJTHEHUSIMH ).

3. [Ipukaza MunuctepcTBa npocsemienus Poccutickort @eaepannn ot 26.06.2025
Ne 495 «O06 yrBepxkaeHnn ¢GeaepaabHOTO MepedHs YIeOHUKOB, TOMYIIEHHBIX

K UCITIOJI30BAHUIO MTPH peaTH3allii HMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIIHIO
o0pa3oBaTeIbHBIX MIPOrPaMM Ha4YaJILHOTO 00IIEro, OCHOBHOT'O O0IIIETO, CPEIHETO
o01ero o0pa3oBaHus OpraHU3AUSIMU, OCYIIECTBISIONIMMHI 00pa30BaTEIbHYIO
JESITEIIBHOCTD, U YCTAaHOBJICHUHU TIPEISITHHOTO CPOKA UCIIOIb30BAHUS
UCKJTIOYCHHBIX YICOHUKOB U pa3paO0TaHHBIX B KOMIUICKTE C HUMH YIeOHBIX
oCcOOMii.

4. Yueonoro miana MOY Cremacckoit COII umenu I'epos CoBerckoro Coro3a
A.C. I'pummaa Ha 2025-2026 yueOHBIN 101, yTBEPKICHHOTO MTPUKA30M TUPEKTOPA
mkoJsl, mpukas Nel68ort 01.09.2025.

5. O0pazoBaTenbpHOM TPOrpaMMbl OCHOBHOT'O 00111ero oopa3zoBanust MOY
Cremacckoit COIL umenn I'epos Coserckoro Coroza A.C. ['pummna.

6. ®enepanbHOl paboyeil MporpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus
«Dusuka» (6a30BbIi YPOBEHB) IS /-9 KIaccOB 00pa30BaTEIbHBIX
opranu3anuii. Mocksa -2023 rog.

7.Canutapubix mnpasmin  CII  2.4.3648-20 «CaHuTapHO-31HUIEMUOTOTHIECKUE
TpeOOBaHUS K OpraHM3alMsIM BOCIHMTAHUSA U OOy4YEHUS, OTJbIXa U O3O0pPOBIICHUS
JeTel M MOJIOEXKW»,  YTBEPKACHHBIX  MOCTaHOBJIeHWEM [ 'JaBHOrO
roCyJapCTBEHHOTO caHuTapHoro Bpaya Poccuiickoit ®enepannu ot 28.09.2020 Ne
28 (nanee — CIT 2.4.3648-20).

8.Canurtapupix mnpaBun u HopMm CanlluHa 1.2.3685-21 «l'uruennueckue
HOPMAaTUBBI U TPeOOBaHUs K 00ECleueHU0 0e30MacHOCTH U (MJIM) O€3BPEIHOCTU
JUIsL 4esoBeka (DakTOpoB cpeibl OOMTaHHS», YTBEPKACHHBIX IMOCTAHOBICHHEM

['maBHOrO TOCYHapCTBEHHOTO CaHUTApHOro Bpada Poccuiickoin depepaunuu OT
28.01.2021 Ne 2 (manee — CanlluH 1.2.3685-21).

[Iporpamma opueHTHpOBaHa Ha rcnoiab3oBanue yueonuka: ®I'OC. » dusuka,
7 xnacc/ Ilepeimkun .M., UBanos A.U., AkiinonepHoe 0OIIECTBO
«M3natenbctBO «IIpocBemenue»,2025



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTU OOYYarolIUXCsl M OpPraHU3AlUI0 H3YYCHHS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEIMETHOIO COACpPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3YIOIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
MpPEeloCTaBsieT HauboJiee SICHble O00pa3lbl MNPUMEHEHHS HAayYHOTO METojia
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
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHSTH SIBJIICHUS;

* OIICHMBATH U TIOHUMATh OCOOCHHOCTH HAYyYHOTO UCCIICIOBAHMS,

e UHTEPIIPETUPOBATh JaHHBIE U HCII0JIH30BaTh HAYYHbIE 10KA3aTeIbCTBA
JUIS TIOJTyY€HUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTENbHBIE IPOrpaMMBbl, YTBEPKIAEHHOMW pelIeHUuEM
Kosterun MunuctepcTBa npocsenieHust Poccuiickoit denepannu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).



Hean usyyenus pusuku:

e IPUOOPETEHNE HHTEpEca U CTpEeMJICHHS OOydYaloIUXCsl K Hay4YHOMY
W3YYCHUIO TPUPOJIBI, PAa3BUTHE WX HHTCIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEJCTABICHUNA O HAyYHOM METOJE MO3HAHUS U (OpMUpOBaAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHHUSM;

 popMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjIbTaTa U3yYCHHUS OCHOB
CTpOEHUS MaTepUU U (PYHIaMEHTAIIbHBIX 3aKOHOB (DU3HKU;

e popMUpOBaHUE TMPEACTABICHUM O poiu (PU3MKK JUIsI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TMpPEACTAaBICHUM O  BO3MOXKHBIX  cdepax  Oymymiei
npodecCHOHATEHON AeSTENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIllpaBICHUH.

JlocTikeHne >TUX LieNied mporpamMMbl 1o (U3MKE HA YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e MPUOOPETEHWE 3HAHUM O JTUCKPETHOM CTPOCHMHM  BEHIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e MPUOOpPETEHNE YMEHUHN OINMUCHIBATH U OOBACHATH (PU3MUECKHE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

¢ OCBOCHHE METOJIOB pEHICHHs] MPOCTEHIINX pacy€THBIX 3amad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMEHHI HAOJIIOMATh MPUPOJIHBIC SIBJICHUS W BBHITIOJHATH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaNHer (U3HUYECKOTO COAEpHKAHUS,
BKJIIOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (U3HMKHU, aHATHU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

e 3HAKOMCTBO cO cepamu npodeccuoHanbHON eSITENHbHOCTH, CBI3aHHBIMU C
GU3MKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 ygaca (3 yaca B HeJemIo).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OIIBITOB HOCUT PEKOMEHIATEIIBHBINA XapaKTep, YIUTEIb JIeJIaeT BEIOOP MPOBEACHUS
7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXCs, CIHUCKa AKCIEPUMEHTATBHBIX 3a/IaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOT'O TOCYJIJaPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Pa3zneu 6. TenuioBbie sABJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOpUH.
CMmaunBaHNE U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JABUKECHHS
yacTull. BHyTpeHHsisi 3Heprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIJIONPOBOAHOCTh, KOHBEKLMS, U3ITyUYEHHUE.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. IlmaBieHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJenbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunmenme. YnenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEPHOIo
JIABJICHHSI.

BrnaxHocTts BO3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpaHEHMs U MPEBPALIEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmnroaenue 6pOyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBineHu cMaudBaHUs U KaWUISIPHBIX SBJICHUH.

4. HaOmroneHue TeraoBOro pacuupeHus Tell.

5. M3MeHeHue naBneHusi raza Nnpu M3MEHEHUH OObEMa W HarpeBaHUU WM

OXJIQXKICHUU.

6. IlpaBuna usmepeHus TemMnepaTyphbl.

7. Bunsl Tenonepenayu.

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 IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEIL.

4. OmnpenerneHue NaBJIeHUs BO3AyXa B OAJIJIOHE MITIPUIIA.

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 wu3MeHeHUsT BHYTPEHHEW OSHEPruM Tejla B pe3yibTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA NPU CMEUIMBAHUU XOJOJAHOU H

ropsiYer BOJIBL.

9. OmpeneneHrve  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  IpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yeabHON TEINIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

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
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

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

Hocurenn snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKAN 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHS SIIEKTPUUECKOrO0 TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o ydactka uenu.  llocnenoBarenbHoe M mapajuiebHOE  COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKTpUYecKre IeNu U MOTPEOUTENH ICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTtosuHple  MarHuThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarnautHoe 1oie. MarauTHoe moje 3eMJIM M €ro 3HaueHHue JIA JKU3HU Ha 3eMIie.
OnbiT  Opcrena. MarautHoe 1moje  dJeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TeXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DJIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VICMOJb30BaHUE JJICKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apajies. SIBneHre dIeKTpoMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DnexTporeHeparop. CnocoObl  MOdy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu.

DJieKTpu3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3apsAI0B U B3aUMO/JICHCTBHUE 3aPSKEHHBIX TEIL.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JUAJIECKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
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.
. MonenrpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MOJIOCOB MarHuTa.
. MoaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.

W O N U AW RE
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IMOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIEHUS 3JIEKTPOMATHUTHOW UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOTO TOKa OT YCIOBHM €ro
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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 JeHCTBUS DJIGKTPUYECKOTO TIOJS HAa IIPOBOJHHUKUA 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
COTIPOTHURIJICHUS PE3UCTOPA U HAMPSDKEHUS 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 mpaBuiia [Jisg CWIbl TOKa MPU MAPAJIEITLHOM COCIUHEHUHU
PE3UCTOPOB.

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

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEpe3 JIAMIIOYKY, OT
HaIpsDKCHHS Ha Hel.

Omnpenenenue KII/[ narpeBarerns.

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

HccnenoBanre NeMCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJEHUS TOKa B
KaTyIIKeE.

N3yueHnne necTBUsI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nzydeHue paboThl QJIEKTPOIBUTATES.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

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 CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- 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 BOCIIUTAHMSA:

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
[TIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTWW, BAXKHEHIIEH COCTABIIAIOLIEN
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, BaXKHOCTU TpaBuUi 0O€30IacCHOr0 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 U3yUEHUIO MPOhECCHid, CBSI3aHHBIX ¢ (DU3UKOMH;

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 - OCO3HaHHME TJI00AIBHOTO XapaKTepa 3KOJIOTHYECKHX IMpoOJieM U TMyTed HuX

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 - TIOBBIIGHUE YPOBHSA CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
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 001acTH
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 JCHCTBHM C YYETOM BIUSHHS HA OKPYXAWOIIYIO 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 YHUBEPCAIbHBIC YUCOHBIC TCHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
eBBISIBJIATH W XaPAaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(s1BIEHUI);



¢ YyCTAaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(DPHUKAIIMN, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS,;

¢ BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B pacCMaTpUBAEMBIX (aKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;

* BBISIBJISATh [IPUYMHHO-CJIEAACTBEHHBIE CBSI3M MpPU H3YYEHUM (PU3NYECKUX
SIBIICHUI U MPOLIECCOB, JIeJaTh BHIBOJABI C MCIIONB30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(u3NYECKUX BEJINUMH;

 CAMOCTOATEIBHO BBIOMpATh CIOCOO pellleHus: yueOHO! (pru3nueckoi 3agadu
(cpaBHEHHE HECKOJBbKHMX BAapUaHTOB pEIIEHHs, BbBIOOp Haubosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:

* HICII0JIB30BATh BOIIPOCHI KaK MUCCIIEAOBATEIbCKUN HHCTPYMEHT [TO3HAHUS;

* IPOBOJUTH 110 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OIMBIT, HECIOKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

¢ OIICHMBAaTh HA TPUMEHUMOCTb H  JIOCTOBEPHOCTH  HH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

* CAMOCTOATEIBHO (POpMYIHpOBaTh OOOOLIEHMSI M BBIBOABI MO pPE3yibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, ONbITA, UCCIIEIOBAHNUS;

« IPOTHO3UPOBATH  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUIUIECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

o IPUMEHSATH PA3INYHBIE METOJbI, NHCTPYMEHTHI U 3alpOoChl NPU MOUCKE U
orOope MHPOPMALMM WIA JAHHBIX C YYETOM MPENJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

e AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPHPETUPOBATH HHGOPMALUIO
Pa3IMYHBIX BUJOB U (HOPM IMPEICTABICHHS,

¢ CAMOCTOATEIBHO  BBIOMpATh ONTUMANBHYIO (OpMy  TIpeacTaBICHUSA
uHbOpMAIlMM W WIUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:

eB X0JI¢ OOCYXJEeHHUsI y4eOHOro Marepualia, pe3yJbTaToOB JIa0opaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYLIECTBY 00OCYXKIAEMOM TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

e CONIOCTABJISITh CBOM CYXKICHUS C CY)KJIECHUSIMU JPYTUX YYaCTHUKOB JIMAJIOra,
OOHaApYXUBaTh PA3IUIHNE U CXOACTBO TTO3UIIHIA;



e BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

o MyOJMYHO TMPEJCTABISATh PE3YIbTAThl BBINOJIHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

e IOHUMATh U HUCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUAYATbHOM
paboThI U PEIICHUH KOHKPETHOU (PU3ndYecKoi mpoOIeMbl;

e IPUHUMATH LIEJIM COBMECTHOM JESITEIIbHOCTH, OPTraHU30BbIBAThH ACHCTBUSA 110
e€ JOCTIKEHHUIO: pachpelessTh poJid, O0OCyX JaTh MpOLECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOIBKUX JIFO/ICH;

e BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIpPAaBJICHUIO WU KOOPAMHHUPYS CBOM JACHCTBUS C JAPYTUMH
YIEHAMH KOMaHbL;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIMIMN MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

e BBISIBJISITH IIPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOIINX IS
peuieHust GU3NYECKUX 3HAHUM;

¢ ODUEHTUPOBATHCA B  PA3IMYHBIX  [OAXOJAX  NPUHATUS  pELICHUH
(MHOUBUOYaJIbHOE, NPUHATHE pPELIEHUS B TpYMIE, NPUHATHE pPEIICHUMN
Tpynmom);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM PEIICHUS] (PU3NYECKON 3aJauu WU
IJlaHa MCCIEJOBaHUSl C YYETOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUM;

e JIETIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

e 1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUH U MpeAJiaraTh MaH €€ U3MEHEHUs;

¢ OOBSCHATh  NPUYMHBI  JOCTHKEHUS  (HEAOCTUKEHUs)  pe3yibTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHUCJIE€ B XOJ BBINOJHEHUS
(U3MYECKOro HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMii, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

e CTaBUThH ce0s HAa MECTO JAPYroro 4YeJOBeKa B XOJI€ CIopa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;

e PU3HABATh CBOE MPABO HA OLIMOKY MPH pelieHnH (GU3NUECKUX 3a7a4 Wi B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIoro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* ICIIOJIb30BATh MOHSITUSA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HbIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIJIOBOM JBHUraTellb,
AIIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOJIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

e pa3nMyYaTh SBJICHUS (TEIJIOBOE pACHIMPEHUE W CXKaTue, Temiolepenaya,
TEIUIOBOE PAaBHOBECHE, CMAUMBAaHHE, KANIWJUISIPHBIE SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIWsl, IUIABJIEHWEe, KpUCTAJUIM3alus (OTBEpIEBaHUE), KHUIICHHE,
Terionepeaaya (TeTIONPOBOHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJISl HA IPOBOJHHUK C TOKOM, 3JEKTPOMAarHUTHAS] UHIAYKIIUS)
[0 OINHWCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

epacmo3HaBaTh MPOSIBJICHUE  M3YYCHHBIX  (UBUYECKUX  SIBIICHHH B
OKpYXalollleM MHpEe, B TOM uuciie (U3MYECKUE SIBICHUS B IMPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE WM KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJIFOCOB, POJIb MarHUTHOTO TOJS JUIsSl >KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

e ONKCHIBATh M3YUYCHHBIC CBOMCTBA TeNl U (PUBUYECKHUE SIBJICHUS, UCIOJb3Ys
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TEIUIOTa
MJIaBJICHUsI, yJEJIbHAas TeIUIoTa MapooOpa3oBaHus, yHelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MallliHbl, OTHOCUTEIbHASl BJIA)KHOCTh BO3/lyXa, JJICKTPUUYECKHI 3apsi,
cuja TOKa, 3JIEKTPUYECKOE HANpsKEHUE, CONMPOTHUBJICHUE MPOBOJIHUKA,
yAeIbHOE  CONPOTUBIIEHWE  BeEIIecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TIPU  ONHUCAHWUU  MPABUIBLHO  TPAKTOBATh
(bU3UYECKUIl CMBICIT MCTOJIB3YEMbIX BEJIWYMUH, 0003HAUYCHUS W €IUHUIIBI
Gbu3MYeCKUX BEIMYMUH, HAXOAUTHh (OPMYJIbI, CBSI3BIBAIONINE JIAHHYIO



Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpapUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3MUYECKUE SBICHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOpUU
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULMH TOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yJacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTEMaTH4eCKOe
BBIPAKEHHUE;

¢ 00BSCHATHh (DU3MUECKHUE IPOLECChl U CBOMCTBA T€JI, B TOM YHCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYeCKux
1IaroB ¢ omnopoid Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THBIE 3a/1a4 B 2—3 NEHCTBHS, UCIIOIb3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBaOLIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS
3a/1a4M 3aIIMChIBATh KPATKOE YCJIOBHUE, BBIABIATh HENOCTATOK JAaHHBIX JUIS
pelieHus 3aJauM, BbIOUpaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE AJIs €€
pelLleHNs], NPOBOAUTH pAcU€Tbl M CPAaBHUBATH IIOJyYEHHOE 3HAYCHUE
(U3UYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacrio3HaBaTh MPOOJEMBI, KOTOPbIE€ MOXKHO pEUIUTh MpU OMOLIU
($uU3NYECKUX METO/OB, HCIONb3Yys ONHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  IPEAIOJIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJKA
IIPOBEJEHUS UCCIIEI0OBAHUS, €1aTh BBIBOIBI;

e IPOBO/IMTH OMbITHI IO HAOJIIOICHUIO (DU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB TeN (KanWJUISIpHbIE SBJICHUSI, 3aBUCUMOCTb JaBJICHUS BO3/lyXa OT
ero 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLEcca OCTHIBAHUS U HarpeBaHUs
OpU U3IYYEHUM OT I[BeTa H3Jydaroled (IOorjiouaromiei) moBepXHOCTH,
CKOPOCTb MCHApPEHUs BOJbI OT TEMIIEPATYPHI KUIAKOCTH W IUIOIIAIU €€
MTOBEPXHOCTH, DJIEKTPU3ALMSA TEJI W B3aUMOJCHUCTBUE DIIEKTPUUYECKUX
3apsioB, B3aMMOJEHCTBUE TOCTOSHHBIX MAarHUTOB, BU3yalu3alus
MAarHUTHBIX I10JIEU IIOCTOSIHHBIX MArHUTOB, IEUCTBUS MAarHUTHOTO I10JIS Ha
MPOBOAHUK C  TOKOM, CBOMCTBAa  JJICKTPOMAarHuTa,  CBOWCTBa
AIEKTPOJBUTATENS] TOCTOSHHOTO TOKAa): (OpPMYJIHpPOBATH IMPOBEPSiEMbIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYyI0BaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOIBL;

e BBINIOJIHATH NPSAMBIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHON BIIAKHOCTH
BO3/1yXa, CHJIbI TOKA, HANPSDKEHUS C MCIHOJIB30BAHMEM AHAJIOTOBBIX



npuOOPOB M JATYMKOB (PU3MUECKHX BEIWYWH, CPAaBHUBATH PE3yJbTAThHI
MU3MEPEHUM ¢ y9€TOM 3aJJaHHON aOCOTIOTHOM MOTPEITHOCTH;

o MPOBOJINTH HCCICAOBAHUE 3aBUCHUMOCTH OJHON (DU3MYECKOW BEITUYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAM IOMEPEYHOro
CEUYEHUS U yJICJIIbHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIBI TOKA,
UIYIIETO0 4epe3 TMPOBOAHUK, OT HANpsOKEHHs] HAa  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATENIBHOIO M MapajUIeIbHOTO  COCIMHEHHM
MPOBOJHUKOB): TUJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IIIaHy, (DUKCHUPOBATH
pe3yNbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHUAE TaOIUI] W TpaduKos,
JIeJaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIIEIOBAHNUS;

e IPOBOJIUTH KOCBEHHBIE U3MEpPEHUS (DU3UYECKUX BeIUYMH (yIeibHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMPOTUBJICHUE TMPOBOJAHHMKA, paboTra U
MOIITHOCTh DJIEKTPUYECKOIO0 TOKAa): IJIaHUPOBATh H3MEPEHUS, COOUpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHONW WHCTPYKIUU, U
BEIYHCIIATH 3HAYCHHUE BEITMYNHEI;

e COONIONATH TpaBUJIa TEXHUKU OE30MaCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
00opy10BaHUEM;

e XapaKTePU30BaTh MPHUHIUIBI  JCHCTBUA HW3YYCHHBIX TPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX OMUCaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHUSI JJOMOB, TMUTPOMETp, MapoBas TypOWHA, aMIlepMeETp,
BOJIBTMETP, CUETUYMK DIIEKTPUUECKOM HHEPTUH, DIEKTPOOCBETUTEIHHBIE
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (MPUMEPHI), AITEKTPHUUESCKUE
MPEAOXPAHUTEIU, DIIEKTPOMATHUT, SJICKTPOIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIOJB3Ys 3HAHUS O CBOMCTBaX (DU3WUECKUX SBJICHUNW M HEOOXOIUMBIC
bu3nuecKue 3aKOHOMEPHOCTH;

e PaCIiO3HABaTh IMPOCTHIE TEXHUYECKHE YCTPONCTBA M HU3MEPUTEIbHBIC
npuOOpel 1O CXeMaM © CXEMaTUYHBIM PHUCYHKaM  (JKHUJIKOCTHBIH
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATE]b BHYTPEHHETO
CropaHusi, AJIEKTPOCKOIl, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
1ernen ¢ mociaeaoBaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAYCHUS DJIEMEHTOB DJICKTPUUECKUX IIETICH;

e IPUBOJUTH MPUMEPHI (HAXOIUTh UH(GOPMAIIUIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJB30BaHUs (PUBMYECKUX 3HAHUW B TOBCEJHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH TIpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJICHUS B OKPYKAIOLIEN CPEIE;



¢ OCYIIECTBIISITh  MOUCK HMHpOpMAUU  (PU3NYECKOTO  COAEPKAHUA B
NuTepHeTe, Ha OCHOBE HWMEIONIMXCA 3HAHWUM © TYTEM CpPaBHCHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HH(POPMAIMIO, KOTOpas
SIBJIICTCS IIPOTUBOPEUYNBON MJIM MOYKET OBITh HEJIOCTOBEPHOM;

¢ ICTIOJIb30BaTh IPU BBITIOJIHCHHHM YYCOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUK U3 OJHOM 3HAKOBOH CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBCHHBIC ITMCBMCHHBIC W KpPAaTKHUE YCTHBIC COOOIICHHUS,
0006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWsl, B TOM 4YHCJIE TMYyOJIMYHO TIPEACTABIATH PE3yIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIHCKON NEATEILHOCTH, MPU 3TOM T'PAMOTHO
HCIIOJB30BaTh M3YYCHHBIM TOHATHHHBIA — ammapatr Kypca (Qu3MKu,
COTIPOBOK/IaTh BBICTYIICHHE TPE3CHTAIINCH;

eTIPY BBIMIOJHEHUN YYCOHBIX TMPOCKTOB W HCCIACAOBAHMHA (HU3UICCKUX
MIPOIIECCOB PacHpeNesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBHHU C
IIOCTaBJIEHHBIMU 3aJavYaMM, CJIEIHUThH 3a BBLIITOJHEHUEM IUIaHA IEHCTBUHA U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIH BKJaJ B
JeATEIIbBHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpoenne u CBOHCTBA BemIeCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
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 bubnuotexa [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
23 Marutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTunyeckue p
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
KHHETHYECKOM TCOPHHU U UX OIBITHEIC 1 01.09.25 bubmorexa [IOK
P e https://m.edso00.ru/ff0a5256
MTOATBEPKICHUS
Macca u pazMep aTOMOB U MOJIEKYJT 1 04.09.25
Mopenu TBEPIOTO, KUJKOTO U 1 08.09.25 bubnuorexa [JOK
ra3000pa3sHOro COCTOSHUI BEleCTBa T https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHM
. 1 11.09.25
BEIIIECTBA HA OCHOBE ITOJIOKCHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
Kpucrammueckue u aMopdHbBIC TelIa 1 15.09.25
P Pe https://m.edsoo.ru/ff0a5800
CMaunBaHue U KaWUISPHOCTD. 1 18.09.75 bubnuoreka [IOK
[TOBEPXHOCTHOE HATSKEHHE o https://m.edso0.ru/ff0a5530
bu6nmoreka [JOK
TennoBoe pacIpeHue U CKaTHe 1 22.09.25
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpaTyphI CO
CKOPOCTBIO TEIIJIOBOI'O ABMIKECHUSA 1 25.09.25
YaCTHII
Buyrpennss sueprusi. Criocoonl b K
yTp P 1 29.09.95 nomroreka 1O

N3MEHEHHUS BHYTPEHHEN SHEPTUH

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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10 Bujte! Tervionepeass 02.10.25 bubnmoreka [JOK
https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe

1 HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB 13.10.25 bubnmoreka [JOK
BEIIIECTB U MaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonunuectBo TEIoThl. Y AeiibHas 16.10.25 bubmuorexa [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. 20.10.25 bubnuoreka [IOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue sBICHUS 53.10.25 bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacyer konmuecTBa TEIIOTHI,

15 HE00XO0AMMOTO JUIsl HarpeBaHus Tea 27.10.25
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Ornpenenenue 30.10.25 bubnuoteka [JOK
yIeIbHOM TEMJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0a6bb0
OHeprus TomuBa. Y iejabHasi TerjaoTa bubnuoreka [IOK

17 03.11.25
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHNE

18 KPUCTAJUIMYECKUX Tell. Y AeNbHast 06.11.25 bubomiorexa [JOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlabopaTopHas pabota "Onpenenenue 10.11.25 bubnmuorexa [JOK
yIE€IbHOM TEIUIOTHI TUIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. 13.11.25 bubnuorexa [IOK

Ucnapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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21

Kunenne. Y neapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBHUCUMOCTb TeMIIEPATypPbl KUTICHUS
oT aTMOC(hEepHOTO JaBICHUS

24.11.25

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

22

Brnaxxnocts Bo3nyxa. JlabopatopHas
pabota "Onpenencaue
OTHOCHUTEJIBLHOM BJIIAJKHOCTH BO31yXa"

27.11.25

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

23

24

25

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3/lyXa

[TpuHIUIIBI pabOTHI TEIJIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurares.
TenoBrle ABUTATEIN U 3alllUTa
OKpY’Karollel cpeibl

01.12.25

04.12.25

08.12.25

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

26

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIHH B TCIJIOBBIX IMPOIECCax

11.12.25

27

28

29

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMme "TennoBnie ABICHUS.
N3MeHeHune arperaTHbIX COCTOSIHHUI
BemecTsa"

KonTponbHas pabora mo Teme
"TenoBele ABlIeHus. M3Menenne
arperatHbIX COCTOSIHUM BemecTna'

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps/10B

15.12.25

18.12.25

22.12.25

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenoBanue "DaeKTpu3aIus
TeJ UHAYKIUEN U TIPH

25.12.25



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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COMPUKOCHOBEHUH"

B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kymona 29-12.25 https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.
39 HanpsikeHHOCTB AJIEeKTPUYECKOro 12.01.26 bubnmoreka [JOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0la
ANEKTPUUYECKUX TOJIeH
Hocurenu snexTpuueckux 3apsiioB.
33 DOneMeHTapHbIil 3apsa. CTpoeHue 15.01.26
aToMa
34 [IpoBOAHMKYN U AUDIIEKTPUKHU. 3aKOH 19.01.96 bubnuorexa [JOK
COXPAHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha npuMeHeHHE 29 01.26 bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €r0
36 cyulecTBoBaHus. McTouHukmn 26.01.26 bubmaorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
N bubnuoteka [JOK
37 JleicTBUSI DIEKTPUUECKOTO TOKA 29.01.26 httos://m.edsoo.ru/f0a96b2
VYpok-uccnenosanue "Jleiictue
38 DJICKTPUYECKOI'0 MOJIs Ha MIPOBOJHUKHU 1 02.02.26
U JUAJIEKTPUKHU"
DNEeKTPUYECKUM TOK B METaJlJIaxX, bubnuoteka [JOK
39 05.02.26
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1ernb U €€ COCTaBHbIE 09.02.26
4acTH
41 Cuna Toka. JlaboparopHas pabota 05 1.02.26 bubnnorexka [JOK

"N3MepeHue u peryJupoBaHue CUIbI

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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ToKa"

DNEeKTpUUECKOE HATIPSKEHHE.
Boner™merp. JlaGopaTopnas pabora

bu6mmoreka [IOK

42 "M3MepeHHe U peryInpoBaHie 05 26.02.26 https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. 02.03.26 bubnnorexka [HOK
VY ienbHO€E CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUSA 1 05.03.96 bubnuorexa [JOK
MPOBOJIHUKA OT €T0 JIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHUs U Marepuana”
3aBHCUMOCTH CHIIBI TOKA OT BuGmorexa LIOK

45 HanpsbkeHus. 3akoH Oma i1 ydacTka 09.03.26 htts://m.edsoo.ru/ff0aadda
enu
Jlaboparopuas pabota
"HccnenoBalnne 3aBUCUMOCTH CUJIBI Bu6morexa [JOK

46 TOKAa, MAYIIET0O Yepe3 pe3nucTop, OT 1 12.03.26 https://m.edsoo.ru/ff0aa0de
COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHNs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE 16.03.26
COEMHEHUS IPOBOJHUKOB
JlaGopatopHnas padora "IIpoBepka

48 IIpaBWJIa CJIOKEHMSI HANIPSHKEHUH TTPU 1 19.03.26 bubnuoreka [IOK
MOCJIEAOBATEIIFHOM COEAUHEHNUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IIpaBWJIa I CUJIBI TOKA MIPU 1 23.03.26 bubmmorexa LIOK

napajiyieJIbHOM COCANHCHUUN

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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pe3uctopos"

Pemenne 3a1a4 Ha IPUMEHCHUC

bu6mmoreka [IOK
50 3akoHa OmMa 71 pa3aIndHOro 26.03.26
AP https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
51 30.03.26
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "OnpeneieHue
52 a60TpLI I/III:/IOH_II}I)OCTI/I SHGKTpI/I‘IeCKOFO 02.04.26 Eubmorexa ITOK
P | P o https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUUECKUE TSN U TOTPEONTEITN
53 AIEKTPUYECKOIN YPHEPTUU B OBITY. 13.04.96 bubnuorexa [JOK
KopoTtkoe 3ambikanue K\p « o https://m.edso0.ru/ff0ab660
ITOCTOSHHBIN TICKTPUYSCKUI TOK»
ITocTosSIHHBIE MAarHUTEI, UX
54 . 16.04.26
B3aHMOJICHCTBHE
55 Ypok-uccnenosanue "M3yuenne 50.04.26 bubnnoreka [JOK
TTOJIEH MOCTOSTHHBIX MarHuTOB" R https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MarautTHoe 1moJjie Eu6 LIOK
noOIMoTeKa
56 3eMIId ¥ €ro 3HaueHHue IS )KU3HU Ha 23.04.26
a https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUYECKHE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX 27.04.26 Brbmmozexa [IOK
P . . o https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBII
AIEKTPUUYECKUN TOK"
Kontponbhas pabota mo teme Eub OK
58 "DIEKTPUIECKHE 3aPSIIBL. 30.04.26 nosmoreka I

3apspKeHHBIC Tela U UX

https://m.edsoo.ru/ff0abea8
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B3aumoercTBUs. [locTOsTHHBIN
anekTpudeckuid Tok" / Beepoccniickas
IpoBepoyHasi pabora

59

PesepBHelit ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepoccuiickas
IpoBepoyHasi pabora

04.05.26

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

61

62

OmneIT OpcTena. MarauTHoe nose
3JIEKTPUYECKOI0 TOKa MarautHoe
I1OJIC KaTyHIIKHU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3y4yenue neiicTBUS MarHUTHOTO
TIOJIsl Ha MPOBOAHUK C TOKOM"

DNeKTpOBUTATENIb TOCTOSHHOTO
Toka. Mcnonp3oBaHue
JIEKTPOJBHUraTeNeil B TEXHHYECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJIEKTpOaABUTATENS "

0.5

07.05.26

11.05.26

14.05.26

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

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

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

63

64

65

OnsiTel @apanes. 3akoH
3HeKTpOMaFHHTHOﬁ HUHAYKIUU.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTyYEeHHUS HIIEKTPUUECKOW IHEPTUH.
DNEeKTPOCTaHIIMK Ha BO3OOHOBIISIEMBIX

HCTOYHHUKAX SHCPTHUU

[ToaroroBka K KOHTPOJIBHOU paboTe

18.05.26

21.05.26

25.05.26



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

110 TeMe "DIIEKTPUUECKUE U
MATrHUTHBIE SIBJICHUS"

KonrponsHas pabora o reme

bu6mmoreka [IOK

" 1 25.05.26

06 UeKTP fmecme 1 MArHiTHple https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHbIii ypok. Pabora ¢ TekcTamu bubnnoreka HOK

67 1
1o teme "TertoBbie ABiIeHUS" https://m.edsoo.ru/ff0accbe

68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o TeMe "MaruuTHeie siBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[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

Kon
NpoBePsSIEMOro
pe3yJabTara

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

HCIIOJIBb30BAaTh IIOHATHUA

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

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

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpeE, B TOM 4ucie (U3UYEcKue sSBJICHHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aJauy B YUEOHYIO, BBIACIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) (PUZNUECKUX SIBICHUIN

14

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MYECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TpPakTOBaThb  (PU3MYECKHI  CMBICI  HCHOJB3YEeMBIX  BEJIHWYMH,
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaUKUd  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTCpPU30BaATb CBOMCTBa TCI, (I)I/I3I/ILICCKI/IG SABJICHUS W IIPOLICCCHI,
HCIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTHU4YCCKOC

BBIPAXKCHUC

1.6

00BSACHATH (hU3MUECKHE MPOIIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHWX IIaroB ¢ MOMOMIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA

(I)I/I3I/I‘-ICCI(I/IX ﬂBJ'ICHHfI, (I)I/I3I/I‘1IGCKI/IX 3aKOHa UJIM 3dKOHOMCPHOCTHU

1.7

peuiaTtb paC‘{éTHBIC 3aga4u B 2-3 Z[eﬁCTBHH, HCIIOJIb3YsS 3aKOHBI U



1.8

(bopMyIbl, CBA3bIBAONINE (PU3NUECKNE BEIUUUHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a/1a4¥l 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JAHHBIX JUI1 peLIeHMs 3alauyd, BbIOMpaTh 3aKOHBl U (HOPMYIIbI,
HeoOXxoauMble Uil €€ pelIeHUs, IPOBOAUTh Pacu€Thl U CPaBHUBATH
NOJy4eHHOE 3HauyeHue (U3MYECKOH BEIUYMHBl C H3BECTHBIMHU

JaHHBIMHA

pacrio3HaBaTh NpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTHh IMPHU MOMOIIA
(U3NYECKUX METOJI0B, UCIOb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
IIPOBEPSIEMOE IIPENIIOJIOKEHNE, OLIEHWBATh IPABWIBHOCTH IOpsIKa

IMPOBEACHUA UCCIIEA0BaHMA, ACJIaTh BBIBOIABI

1.9

1.10

1.11

1.12

MPOBOAMTH OIBITHl O HAONIOACHUIO (U3UYECKUX SBICHUN WM
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpseMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONBITA M ()OPMYITHPOBATH BHIBOIBI

BBIIIOJHATL IPAMBIC HN3MCPCHUA C MCIIOJIB30BAHUCM AHAJIOTOBBIX
HpI/I60pOB Hn JaT4YUKOB (1)I/ISI/I‘IGCKI/IX BCJIMYNH, CPABHUBATL PC3YJIbTAThHL

MU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYUHBl OT JPYro C MCHOJIB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUIAHUPOBaTh MCCJIEI0OBAHUE, COOMpaThb YCTAHOBKY U BBINOJIHATH
U3MEpEeHUs, CcleAysd MpeajoKeHHOMY  IUlaHy, (UKCHPOBATh
pe3ysabTaThl MOJYYEHHOM 3aBHCUMOCTH B BHJE TaOIMIl U TpaduKoOB,

ACJIaTh BBIBOAKLI 110 PE3yJIbTaTaM MCCICAOBAHUA

MMpOBOANTH KOCBCHHBIC HU3MCPCHUA q)HSI/II-IGCKI/IX BCJIIMYNH:
IJIaHUPOBATb U3MCPCHMU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpe)IJ'IO)KeHHOI\/JI HHCTPYKIIMKW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

1.14

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1ab0paTOPHBIM 000PYI0BaHHEM

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS M3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (DU3MUYECKUX SBJICHUM U HEOOXOJIUMBbIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U HU3MCPUTCIILHBIC

HpI/I60pBI Mo CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXEMBbI




SJIICKTPHUICCKUX ueneﬁ C MOCICOHOBATCIIBHBIM M IIapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHHS

3JICMEHTOB JJICKTPHUYCCKUX ueneﬁ

1.16

NPUBOJUTL TPUMEPBl  (HAXOIUTh HMHQPOPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYCCKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecriedeHus: 0Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMu U TEXHUIECKHUMH yCTPOUCTBAMHU, COXPAHECHHSI 3/I0POBBS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.17

1.18

1.19

1.20

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUW W INYTEM CpPaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HHPOPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOU

WCIIOJIb30BaTh TPU  BBIMOJHEHUHM Yy4YEOHBIX 3aJaHUN  HAY4YHO-
MNOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro CoJep)KaHUs, CIpPaBOYHBIC
Marepuaibl, pecypchl cetu HHTepHeT; BIageTh NpuéMaMu
KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M KPATKHUE YCTHBIC COOOIICHHUS,
0000mas wHPOpPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PH3UIECKOTO
COJICpKaHUs, B TOM 4YHUCIE MyOJIMYHO TPEACTABIATh PE3YIbTATHI
MPOSKTHON WM HWCCIIEIOBATEIILCKON  JICATENBHOCTH, TIPH ITOM
IpPaMOTHO UCHOJb30BaTh M3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

IIPpU BBITTOJIHCHUHN y‘~I€6HI>IX IMPOCKTOB U I/ICCHGI[OBaHI/Iﬁ (1)I/ISI/ILIGCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
IOCTAaBJICHHBIMHU  3aJJadyaMH, CJICIUTh 3a BBIIIOJJHCHUECM IIJIaHa
HeﬁCTBHP’I )51 KOPPCKTUPOBATDH €ro, aJICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaax B  JACATCIBHOCTL  TI'PYIINbLI, BBICTPAWBATDH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHe, IIPOSBJIAA TOTOBHOCTb

paspemarh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
pa3neia

Kon
IIpoBepsieMbIe 3JIeMeHTHI COIePKAHUS
3JIEMEHTA
TEIIVIOBBIE SIBJIEHU S

OCHOBHbBIE  TOJIOXKEHHUSI  MOJIEKYJISIPHO-KUHETHUECKOMN

TEOPHHM CTPOCHMS BemlecTBa. Macca U pa3Mepsl

6.1
MoJieKyJ.  OmbIThl,  HOATBEP)KJAIOIINE  OCHOBHBIE
MIOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TeOpUH
Mogenu  TBEPAOro, JKUAKOIO U razoo0pa3zHOro
6.2 cocTossiHuM BemecTBa. Kpucramiuueckue M amopgHble
Telna
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE TMOJIO)KEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOPHH
6.4 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciimpeHue u cxxaTue
56 Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTbIO
TETTOBOTO JIBIKEHHSI YaCTHUI]
Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTPEHHEH
6.7
SHEPruu: TeIionepeaaya U CoBepIeHne padoThbl
Bunsl Tenonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIUS,
6.8
U3Jy4yeHue
KomnyectBo  TemnoThl.  YienbHas — TeMJIOEMKOCTb
6.9
BelIecTBa
TernmooOMeH W TeIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOro OanaHca
6.11 [InaBneHue U oTBepAECBaHNE KPUCTANIMYECKUX BEILIECTB.




VI[GHBHEUI TCIIJI0TA IIJIaBJICHUA

6.12

6.13

[TapoobOpazoBanue w  KoHAeHcamws. McmapeHue.
Kunenne. VYnenpHas  Temiora  mapooOpa3oBaHUS.
3aBHCHUMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EpHOTO

JaBJICHUA

BirasxxHOoCTB BO31yXa

6.14

6.15

DHeprus ToMBa. Y IeJabHask TEMjI0Ta CropaHus
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
TEIUIOBOT'O ABUrareis. TemaoBble OBUTATENN U 3aIllATa

OKpY>Karollen cpeibl

6.16

6.17

3aKoH COXpAaHCHUA U IIPEBPALICHHA SHECPTHUH B TCIIJIOBBIX

nporieccax

[IpakTuueckue paboOTHI:

H#H#HHPar###OnbITEI IO  OOHAPY)KCHHUIO JCHCTBUSI CHIT
MOJIEKYJISIPHOTO IPUTSKEHHUSL.

H#AH#Par#H##0OnbITEL  TIO  BBIPALIMBAHUIO  KPHUCTAJUIOB
MOBapEHHO COM WM caxapa.

#H##Par#H#0OnbITEL 110 HAONIOAGHMIO  TEIJIOBOIO
paciIvpeHusi ra3oB, )KUJIKOCTEH U TBEPABIX TeIl.
##HPar###Onpenienenue naBieHusl Bo3AyXa B OajuloHe
HITIpHUILIA.

H#HHHPar###0nbITB, JIEMOHCTPUPYIOIIUE 3aBUCHMOCTH
JIaBJICHHUs BO3[yXa OT €ro oO0bEéMa U HarpeBaHHs WU
OXJIQXKACHUS.

##HPar###11poBepka rUMOTE3bl JIMHEHHON 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKOMN
TpyOKe OT TeMIEepaTyphl.

#H##Par#H##Habmonenne U3MEHEHUS BHYTpEHHEH
SHEpPrUM Tela B pe3ylibTaTe TeIrulonepeaayd M paboThl
BHEILIHUX CHUJIL.

#H##Par###lccnenoBanre SBJICHUS TEIUIOOOMEHa TMPHU
CMEIIMBAaHUH XOJOJIHOW U rOpsTYEr BOIBI.

###Par##Onpenenenue KOJINYeCcTBa TEIOTHI,



MOJIYYEHHOTO BOJIOW TMpPH TEMJIOOOMEHE C HarpeThiM
METATAYCCKUM LIHJITUHIPOM.

#H##Par###OnpeneneHue  yaelIbHOU TEIUIOEMKOCTH
BEILICCTBA.

#HH##Par####lccnenoBanue mpoiiecca UCIapeHus.
#H##Par###0OnpenencHue OTHOCHTEIIBHOW — BJIAXKHOCTH
BO3/TyXa.

#HH#Par####0npeneneHue yAaelIbHOW TEIUIOTHI IJIABJICHUS

JbpJa.

6.18

6.19

®dusnueckue SBICHUA B NPHUPOAE: IOBEPXHOCTHOE
HaTsOKEHUE W KalWUIIpHBIC SBIEHUS B TPHUPOJIE,
KpUCTaJJIBI B Tipupoe, u3inydenne CoiHIla, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHnueckue  yCTpoWCTBa:  KalWJUIAPBL, IPUMEPHI
HCIIOJIb30BaHUsl KPUCTAJUIOB, >KUJKOCTHBIA TEPMOMETD,
JaTYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, MapoBas TypOuHA,

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUS.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsI0B
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTD JIEKTPUUECKOTO

7.3 nosid. IIpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH
(Ha KaYECTBEHHOM YPOBHE)
Hocurenn »saexTpuueckux 3apsAfoB. OJIEMEHTapHBIN

7.4 anekTpudeckni 3apsaa. Ctpoenue aroma. [IpoBogHukn u
TUDIIEKTPUKU

7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa

7.6 ONEeKTpUYECKU  TOK.  YCIOBHA  CYyLIECTBOBaHMS




QJICKTPHUYCCKOI'0 TOKA. M cTOYHMKH TOCTOSHHOI'O TOKa

Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
g Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
7.
HaIpsHKEHNE
9 CornpoTuBieHue MIPOBOJHHUKA. VY nensHOE
7.
COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa Juist yyacTKa Lenu
[locnenoBarenpHOE W HapajUIeNbHOE  COEOUHEHUE
7.11
MIPOBOJIHUKOB
PabGota M MOIIHOCTb 3JIEKTPHUUECKOrO0 TOKAa. 3aKOH
7.12
Jxoyinsa — Jlenna
DNEeKTpUYECKUe LEenu U MOTPEOUTENH SJIEKTPUUECKOMN
7.13
sHepruu B ObITy. KopoTkoe 3amMblkaHue
[TocrossuHbIE MarHuThl. B3aumMopeicTBUE NOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15
3HAUEHUE NI )KU3HU Ha 3eMIie
6 OmneIT Opcrena. MaruutHoe nojie 31eKTPUYECKOTo TOKa.
7.1
[IpumeHeHue MeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
DNeKTpoJABUTaTeNh MOCTOSTHHOTO TOoKa. Mcnonb3oBaHue
7.7
JJIEKTPOABUraTeIed B TEXHUYECKHX YCTPONCTBaxX U Ha
TPaHCIIOPTE
OneiTel  @apanes.  SIBneHue  3JIEKTPOMArHUTHOMN
7.18
naaykiuu. [Ipasuno Jlenna
DIEeKTPOTeHEPaToP. CriocoOmI TTOTyYEHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH
[IpakTuyeckue paboOTHI:
7.20

OmnbITEI TIO Ha6JIIOILCHI/IIO QJICKTpHU3alUU TCJI HHILYKHHeﬁ




U IIPU CONIPUKOCHOBEHUH.
UccnenoBanue JedCTBUS DJIEKTPUYECKOrO IOJIA  Ha
MIPOBOJIHUKU U JAUDJICKTPUKH.

COopka u mpoBepka pabOTBI SICKTPUUSCKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPSIKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
pEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSLKEHUS
Ha PE3UCTOPE.

OnpITsI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
AEKTPUYECKOTO0 CONMPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOLIAIH [TONEPEYHOr0 CEYEHUs U MaTepuaia.
[IpoBepka mpaBuiia CIOXKEHHS  HANpPSKEHUHM MpHU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CUJIbl TOKA MpHU MapajljieIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
JJEKTPUYECKOTO TOKa, MAYLIErO0 Yepe3 Ppe3ucTop.
OnpeneneHne  MOIIHOCTH — 3JIEKTPUYECKOIO  TOKa,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WIYLIET0 4Yepe3 JaMIIOUKy, OT HaNpsKEHUs
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS IIOCTOSHHBIX MAarHUTOB.
W3y4eHre MarHuTHOTO IOJI IOCTOSIHHBIX MarHUTOB IIPU
ux o0beAWMHEHWHM ©  pasaeneHuu. VccimemoBanue
JEHCTBUS AJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aUMOJICICTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa W HallpaBleHHUs TOKa B Karymike. V3yueHue
JEHCTBUSI MarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM.
KoHncTpynpoBanue " U3y4EHUE paboThI
DJIEKTPOABUIATENS. N3mepenue KILJ

3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. OIBITEI o




7.21

HCCICIOBAaHUIO ABJICHUA BHCKTpOMaFHI/ITHOﬁ WHAYKIUU:
Hucciacag0oBaHUuC W3MEHEHUH 3HAaYeHHUS | HaITpaBJICHHUA

HMHAYKOUMOHHOI'O TOKa

Ousnyeckue SBIEHUS B MPUPOJE: IIEKTPUUYECKUE
SBJIEHU B  arMmocdepe, OBJICKTPUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Apeil( MOIIOCOB,
POJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHUSIHHC

1.22

TexHudeckue YCTPOWCTBA: DJIEKTPOCKOI, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKOM SHEPIuH,
JIEKTPOOCBETUTENbHbIE  MPUOOPBI,  HarpeBaTelIbHbIC
AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUICCKUE
MIPEIOXPAHUTENHN, JJIEKTPOMATHUT, 3JIEKTPOJBUTATEIb

IMOCTOAHHOI'O TOKA, rCHEPATOP MMOCTOAHHOI'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
0230BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bLHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BbIX IMPEICTABICHHUI O 3aKOHOMEPHOU CBS3H
¥ TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJM OSKCIEPUMEHTAa B
busuke, o cucremooOpasyromeil ponu (GUIMKK B Pa3BUTUU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
bu3nYeCKUX 3HAHUN U UX POJIM B LIETIOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAJAEC POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-
(Gbu3MKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIErO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTpPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYEeCKHMX, TEIJIOBbIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpPYXaloUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMHM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tel, (U3NYECKHUE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOJIOIeHNsT MPaBWJI OE30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3MUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIbHYI0O YCTAaHOBKY IO HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ COOMpaTh OKCHEPUMEHTAIbHYI0 YCTaHOBKY H
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEIACTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[Tonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUYECKUX  MoJIeNlei
(MaTepuanbHasi TOYKa, aOCONOTHO TBEPJOE TEIO, MOACTH CTPOCHHS
ra3oB, JKUJKOCTEH UM TBEPIBIX TeJ, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

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

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
qyucie€ W B KOHTEKCTE CHUTyalUld MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

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

YMmenue pemaTh pacuéTHbele 3afaud (Ha Oaze 2 — 3 ypaBHEHHUN),
UCIONIB3YSl 3aKOHBI U (opMynbl, CBs3bIBaOIIME (pU3HMUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3allCHIBaTh KpAaTKOE YCIOBHE 3alayH,
BBISBJISITH HEJOCTAIONINE JaHHBIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXouMBbIE JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
MIPOBOJUTH PAcy€Tbl U OLICHWBATh DPEAIUCTUYHOCTH IOJIYYEHHOIO
3HayeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

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

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX HPUOOPOB, U TNPOMBIIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM Ul oOecriedyeHus O€30MacHOCTH — TNpHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMaLUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHMKOB; YMEHHUE  HCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YYE€OHBIX 3aJlaHU HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

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



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexanunueckoe aBWKeHHe. MarepuanbHas Touka. CuctemMa  OTcuéTa.
' OTHOCHUTENBHOCTD ABUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHuE. CpenHas ckopoctb. Dopmyna s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE TpSIMONMHENWHOE JIBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI TEla OT
BpPEMEHHU B CIy4yae paBHOMEPHOIO NPSAMOJIMHEHHOTO IBUKECHUS:
13 (1) =x,+ut
I'paguky 3aBUCUMOCTM OT BpPEMEHH MJIs IPOCKLIUH CKOPOCTH, NPOEKLUU
NepEeMELICHUs, IIyTH, KOOPJAMHATHl IpPU PABHOMEPHOM MPSAMOJIMHEWNHOM
JIBYOKEHUU
3aBUCUMOCTh KOOPJAMHATHI Tejla OT BPEMEHHM B Clyyae PaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:
2
Sl =v,, #1+a,* ;
2
@opmynbl UIsI NPOEKUUU MNEpPEeMEUICHUs, MPOEKIUU CKOPOCTH M IMPOEKIHH
YCKOPEHHUS IPU PaBHOYCKOPEHHOM MPSAMOIMHEHHOM JABHIKEHHUH:
2
14 5. (D =v,, -r+a].-%.
U.\'('f)zuﬂ.\' +a, L,
a.(f) =canst,
szz - lez =la,s,
I'paduku 3aBHUCHMOCTH OT BpPEMEHM JJIsl MPOEKIUH YCKOPEHUs, MPOEKIMU
CKOPOCTH, NPOEKLUUU TMepeMEelIeHUsl, KOOpAUHAThl IPU PaBHOYCKOPEHHOM
IPSAMOJIMHEHHOM JIBUKEHUN
CobonHoe nazeHue. GopMysibl, ONKMCHIBAIOIIKME CBOOOJHOE MaJeHHUE Tena 110
1.5 BEpPTUKAIM (JBW)KEHUE TeJda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsI TPOEKLUUH YCKOPEHHMS,



IOPOEKIMM CKOPOCTH M KOOPAMHATBl IpU CBOOOJHOM TNaJeHUM Tena IIo
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

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

oOpareHus:
2nR
b=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYUCICHUS YCKOPEHUS:
2
a. — L
“ 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 nnepuuu. lepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-Fi
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPCHUS CKOJILXKCHUA:




F_=un-N

1.13

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

F=k-Al

1.14

1.15

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

My -1y
F=G.-—1 _2
'L
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@opmyna 1715 BBIYUCIEHUS CUJIbI TSKECTU BOIM3M MOBEPXHOCTH 3emuu: 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 JJI1 3aMKHYTOM CUCTEMBI TEJ:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=FFoosct

Mexann4deckas MOIITHOCTD:

n=4
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KUHETUYECKOMH OHCPIUU:
n E)z
B

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM



OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E, = mgh

Mexanandeckas OHEPIu-i:

E=E;+E P
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpPruu 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,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH
JlaBnenue TBEPAOrO TEIA.
®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=pgh+py,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna I ONPEIEIECHHUsS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJT KOJICOAHUH:

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’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXUHBL;, KO3(pPUIMEeHTa TPEHUS CKOJBXKEHHUS; padOThl CHIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPY>KMHHOTO MasiTHUKA; MOMEHTa CHJIBI, JACHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO 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
nedopmaluu IpyKUHBI, YCKOPEHHUsI OpycKa OT yria HakjIOHA HAMpaBIISIONICH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHoa
Kojie0aHui MPYXUHHOTO MasTHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs phlyara
Qusuueckue s61eHUs 6 nNpupooe: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




pPEaKTUBHOE IBM)KEHHE XKUBBIX OPIaHU3MOB, PblYaru B TEJ€ Y€JIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

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

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIMWIIHUKH, PAKCThI, pbl4yar, HOI[BI/I)KHHﬁ u

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, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

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

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmueckue n amopgHbIe Tena

25 JBuxkenne 4yactuil BemectBa. CBS3b CKOPOCTH JBWIKEHHS] YacTHI[ 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 u Temsomepenadya Kak CrocoObl M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Bunp! Termnonepeaayn: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyYeHNE
HarpeBanme wu oxnaxkaenue Ten. KomuwdecTBO — TeIIoTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWS] PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEIIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u kxoHuaeHcanusa. V3mMeHeHWe BHYTpEHHEH SHEPrud B MPOILECcCe

210 UCTapeHus W KoHAeHcanuu. KumeHue KHUIKOCTH. YJenpHass TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3yxa




[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AalINN. YHGHBHaﬂ TCIJIOTA IIJIaBJICHUA

2.12 ) 0
m
BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:
2.13 g=Q/m
2.14 [Mpunuuns! paboTs! TermoBbix apuratenei. KI1/1 teruioBoro apurarens
Ilpakxmuueckue pabomul
W3mepeHue yaeapHOM TEIUIOEMKOCTH METAJNIMYECKOro LMIMHAPA; KOJIMYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Macchbl, B KOTOPYIO OIIyIIEH HarpeTbli LWIMHAP; KOJWUYECTBA TEILIOTHI,
2.15 OTJAHHOI'O0 HAarpeTbIM LWJIMHIPOM, IIOCJIE OIYCKAHMS €ro B BOAY KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTENBHOM BJIAXXHOCTU BO3AYXa; YIEIbHOW TEIUIOTHI
IIaBiaeHus Jipaa. lccnenoBaHwe HWM3MEHEHUs TeMIlepaTypbl BOJBI  IIPH
Pa3IUYHBIX YCJIOBUSX; SIBJICHUS TEIJIOOOMEHA NPU CMELIMBAHUU XOJIOJHOM U
ropsiuei BOAbI; IpoLecca UCIIapeHus
Qusuueckue A61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSIKEHHE U KalWUIApHbIE
2.16 SBJICHHSI B TIPUPOJIC, KPUCTAUIBI B mpupoje, uznydeHue CorHIia, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera
Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
217 KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIICHUS
' JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnekTpusanus Ten. [[Ba Buia d3IeKTPUIECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI AIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
' CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE 5SIIEKTPUYECKOrO IIOJSL HA
' AIIEKTpUYecKue 3apsbl. [IpOBOIHUKY U TUAIEKTPUKH
3.6 [TocTosiHHBIN AneKTpUYecKuil TOK. JlelcTBus 3nekTprudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=q/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOEC COIIPOTHBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
I =I,: U=U+U,; R=R +R,
1 1 2 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=I+1;R=2.
2 2 B
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
2
3.11 O=I"-R-t
312 OmneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHMKA C TOKOM. JIMHMH
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 KOHIaX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIBI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU IIPOBOJAHUKOB (PE3UCTOPHI U JITAMIIOUKA)

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 ycmpoticmea: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIEKTPUICCKHE
NPEIOXPAHUTENH, dSJICKTPOMArHHUT, OJJIEKTPOJIBUTATENh TIOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsMonnHeiiHoe 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. OnTuyeckas cuia
' munsel: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue mpudopsl
Ilpakmuueckue pabomol
###Par#t#13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs COOMpArOIIei JTMH3BI (TI0 CBOMCTBY PaBEHCTBA Pa3MEPOB MPEAMETA U
M300pakeHusl, KOTJa MpeAMET PacIoNIoKeH B JBOMHOM (oKyce), TmoKa3aTens
3.26 MPEIOMJICHUS CTEKIA.
###Par#t#lccnenoBanue CBOMCTBA M300pa)KEHUS, MOIYYEHHOTO C TOMOIIBIO
coOuparomield JHMH3bI; U3MEHEHUs (OKYCHOTO PACCTOSHUS JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus 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 ycmpoticmea: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydenus. Peakiun anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Lnanerapuas Moaennb atoma

4.3 CocraB aTroMHOTO sifipa. M30Tomb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 U MacCOBOTO UHCE
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHAUBUIYaJIbHBIN JT03UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

o dusunka, 8 knacc/ MepbiwKnH U.M., MBaHoB A.U., AKuMoHepHoe obLecTBo «M34aTenbeTBo

«lpocseleHne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

dusuka. 8 knacc. Auaaktnueckne matepumansl, MapoH A.E., MapoH E.A. CamocToATenbHbIE U
KOHTpOJibHble paboTbl. Pu3mnKka. 8 knacc, MapoH A.E., MapoH E.A.

®un3mKa. 8 knacc. Metogmyeckoe nocobue K yuebHuky A.B. MepbiwKnHa PrunoHosmy H.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

[Ipe3enTanusi, BUACOPOIHK, MyIbTUMEIUIHHBIN KOMIUIEKC K yUeOHHUKY, HHTEPHETPECYPC, BUPTyalbHAs
nabopatopus https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-fizika/
https://lecta.rosuchebnik.ru/ http://www.fizika.ru/ https://fiz.1sept.ru/fizarchive.php http://school-
collection.edu.ru/ https://rosuchebnik.ru/ https://www.youtube.com






