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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIICIMY MpernogaBanus yueOHoro npeamera « Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTA OOYYaroUUXCsi W OpPraHU3aIfi0 U3YYCHUS
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEMETHBIM pe3yJibTaTaM 00y4eHHUS, a TaKKe
MEXKIPEIMETHBIC CBA3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, IOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SABJICHUN, W3yYaeMbIX XUMHEH, OWosiorued, actpoHomMuend U (HU3NUECKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MM,
MPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAy4HOTO METoja
MO3HAHUA, TO €CTh CII0C00a MOJTYUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

Onna U3 riaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsI B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJAJCHHE
CIIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HHTEPIPETHPOBATH JAHHBIC M HCIOIH30BATh HAyUYHBIC JOKA3aTeIbCTBA

JUTSL TIOJTYY€HUSI BBIBOJIOBY.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUSA
OTIpeJIeiCHbl B KOHIICMIIMKA TIpernojiaBanusi ydeOHoro mnpeamera «Dusmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®Deneparuu, peaau3yommx
OCHOBHBIE 00111e00pa30BaTeNbHbBIE TPOTPAMMBI.

[enu uzydyeHust puU3nKM:



e TmpuoOpeTeHHWE WHTEpeca M CTPEeMJICHUS OOYyYalomUXCs K HAYYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIUICKTyaTbHBIX W TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEICTABICHUIA O HAYYHOM METOJIE MO3HAHUS U POPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMupoBaHHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3yYCHHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (opMHpOBaHHE TPEICTABICHUA O PONMM (DU3UKK OIS Pa3BUTHS IPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHU ¥ TEXHOJIOTHIA;,

e Dpa3BUTHE  TPEICTABICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po¢eCCUOHATIBHON JIEATEIIbHOCTH, CBS3aHHOM C (DU3UKOM, MOJATOTOBKA K
TanbHEHIIeMy 00YUYEHHUIO B 3TOM HAIIPABJICHUH.

JlocTikeHne 3TUX Lienied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO

o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONINX 3a]1ay:

e TMpuOOpeTeHHWE 3HAHUK O JHUCKPETHOM CTPOCHHWH BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JIEKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

e TMpuOOpEeTEeHNE YMEHHUU ONMUCHIBATH U OOBICHATH (PU3NYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

e OCBOCHHE METOJOB PEIICHHUS TPOCTEHIIMX pACUETHBIX 3adad ¢
WCITOJIb30BAaHUEM (bu3HIeCKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUN HAOII0/IaTh MPUPOIHBIC SIBJICHUS U BHITIOJIHATH OTBITHI,
nabopatopHble pabOTBl W AKCICPUMEHTAJIbHBIC HCCIICIOBAaHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

e OCBOCHHE MPHUEMOB pabOTHI ¢ UHpopMaIuend (U3NYECKOTO COJEPKAHUS,
BKJIIOYAsi UHPOPMAITMIO O COBPEMEHHBIX JOCTHIKEHUAX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

e 3HAKOMCTBO CO cepaMu NpodecCuoHaIbHON NeATeIbHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

O011ee yuCII0 YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3UKU Ha 6a30BOM

ypoBHe, B 8 Kimacce — 68 yacoB (2 yaca B  HEJEIIO).



COJAEPKAHUE OBYUYEHUA
8 KVIACC

TenioBble ABJICHNS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OIMbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHNE CBOWCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOpUH.
CMaurBaHMe U KalWUIIPHBIE SBICHUS. TEIIoBOE pacllupeHUE U CKATHE.

Temmneparypa. CBs3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
yacTull. BHyTpeHHsiss 3Heprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH DJHEpPruu:
TeIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3ITyUYCHHUE.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro ©Oamanca. IlmaBineHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcmapenue. Kunmenue. YnenpHas Ttemsora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTABJICHUS.

BrnaxHocTts Bo3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ TtemmoBoro nBurarens.
TeruioBble IBUTaTENN U 3alIUTa OKPYKAKOLIEH CPEJIBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS JHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

1. HaGmronenue 6pOoyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBneHui cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HaOmroieHre TerjaoBoro pacuIupeHus Tell.

5. M3MeHeHue naBneHus ra3a Mpu U3MEHEHUH OOBbEMA M HarpeBaHUU WM

OXJIaXKICHUH.

6. [lpaBuiia u3MepeHUs TEMIIEPATYPBHI.

7. Bunsl Tenonepenayu.

8. OxJaxaeHue Npu COBEPIICHUH PaOOTHI.

9. Harpeanue nipu coBepiiieHur pabOoThl BHEIIHUMH CHIJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. HabnrogeHue KUneHus.



12. HabnrogeHue mocTosiHCTBa TEMIIEPATYPhl IIPU TIJIaBJICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopnvie pabomul u onvimol.

1. OnbITHI 110 OOHAPY’KEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnpITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OmpITHI TI0O HAONIOACHUWIO TEIUIOBOTO PACIIMPEHHS Ta30B, JKUIKOCTEH |

TBEPABIX TEIL.

4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJJTIOHE MIMPHUIIA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCHUMOCTH [IaBJICHHUS BO3QyXa OT €ro
00BbEMA U HArPEeBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHeHUs BHYTPEHHEW OSHEPruM Tejla B peE3ysbTaTe
TEeIIonepeayl U padoThl BHEITHUX CUJI.

8. HccnenoBaHue sIBICHUS TEIJIOOOMEHA NPU CMEUIMBAHUHU XOJOJHOU U

ropsiuer BOJIBL.

9. OmnpeneneHne  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJAOW  MpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpenenieHne yIeIbHON TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca ucnapeHus.

12. OnpeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/TyXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

DJIeKTpU4YecKre U MATHUTHDIE SIBJICHHS.

OnekTtpu3auus Tel. J[Ba poaa sieKkTpuyecKux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYTEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJICKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuyeckass uenb. Cuwia Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBjeHHE MPOBOJHUKA. Y ACIbHOE COMPOTHUBJICHHE BemiecTBa. 3akoH OMa
o ydactka uend. [locnepmoBarenbHOE W mapajliellbHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—Jlenna.
DneKTpuyecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3€MJIM U €r0 3HAYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT  Opcrena. MaruuTHoe TMoJe  3JEKTpUYECKOoro Toka. I[lpuMenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DNEeKTpOJBUTaTENlb MOCTOSSHHOTO TOKAa. VCHOJIb30BaHHWE 3IEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apajies. SIBieHNE dIEKTPOMArHuTHON MHAYKIUU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMY HA BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DneKTpu3aus Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAsI MHAYKIIUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOAHUKY U AUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOUHMKM TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIEPMETPOM.
. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzaumoiericTBre NOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS TTOJOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS JIEKTPOMATHUTHOM UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOTO TOKa OT YCJIOBHM €ro
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BO3HUKHOBEHHUSI.
. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamopnsie padomul u onvimel.

1.
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11.

12.
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15.

16.
17.
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19.
20.
21.

OnepiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JTURJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUICCKOM €U TTOCTOSHHOTO TOKA.
N3MmepeHune u peryJmpoBaHie CUIIbI TOKA.

N3mepeHne u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YE€pe3 pPE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOAHUKA OT €ro JJIMHBI, IUIOMAAU TOIEPEYHOTO
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AJAESKTPUUECKOTO TOKA, MAYIIETO Yepe3 pe3UCTop.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

WccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MAarHUTOB TPU  UX
OOBEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJECUCTBUS
KaTYIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HamlpaBJEHUS TOKa B
KaTyIIIKe.

N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nzydeHue paboThl JJIEKTPOIBUATATEINS.

N3mepenue KII/ anmekTpoaBUrareibHOM yCTaHOBKH.

OmbITEI IO HCCIIECIOBAHUIO SIBJICHUSI AJICKTPOMAarHUTHOW WHAYKIIWU:
HCCIICIOBAaHUE HW3MEHEHUM 3HAYeHWs] W HaIpaBJICHUS WHIYKIIMOHHOTO
TOKA.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX W TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, HA JIOpOrax, C IEKTPUUECKHUM U TEIUIOBBIM O0OPYJIOBAaHHUEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETro IMpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4YacTH€ B pEUIeHUM NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTMYECKOW U



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMEHEHHE (U3NYECKUX 3HAHWM IS pelIeHHus] 3aaad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmum K HU3MEHSIONIMMCSI YCJIOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
e TEIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUIA, B TOM YHUCJE€ (POPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

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

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

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

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

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTe OCBOEHHS TporpaMMbl MO (HU3WKE Ha ypPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHUBEpCAIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
00O0OIIEHHS U CPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJIB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POPMALHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTUE  (DUIUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 1X KOMOMHALIUSMH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMIHO TIPECTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisiTh POJM, OOCYXKJaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUS  PELICHUN
(MHOUBUOYaNbHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pelIeHUui
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUN;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHUS)  pe3yJIbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIICeHUH (PU3NUECKUX 3a7a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTrOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 8 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe Tera, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi/l, JIEKTPUUECKOE MOJIEe, TPOBOIHUKU
Y JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apSAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsE UHIYKIIKS)
M0 OINHKCAHMI0 MX XApPAaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh TPOSIBJICHHE W3YYEHHBIX (U3MUECKUX SBIICHUNH B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIPHBIC SIBJICHUST B MPUPOJE,
KpUCTAUIBI B mpupoje, uzinydeHue CojiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOIOCOB, pOJb MAarHUTHOTO TOJSI JJi JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, PU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
dbuznyeckre BeJIMYMHBI (TeMIlepaTtypa, BHYTPEHHsISI SHEPIus, KOJUYECTBO
TEIUIOThI, YJEJIbHAs TeIJIOEMKOCTh BEIIECTBA, VyJAClbHAs TEIUIOTa
TUIaBJICHUS, yJeNbHAas TEIUIoTa NapooOpa3oBaHMs, yJeldbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MalllUHbl, OTHOCUTEIbHASI BIAXXHOCTh BO3/yXa, JJICKTPUUYECKUU 3apsij,
cuja TOKa, JJIEKTPUUECKOE HaNpsKEHHE, COMPOTUBJICHUE MPOBOJIHUKA,
yIAeIbHOE  CONPOTHBJIEHWE  BellecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOTr0 TOKa), TMpU  ONHCAHWUU MPABUIBHO TPAKTOBATh
(bU3UYEeCKUl CMBICT MCTOJb3YEeMbIX BEITUYMH, 0003HAYEHUS W CIHMHUIIBI



bu3nyecKuX BENUYUH, HAXOIUTH (HOPMYIbI, CBS3BIBAIOIIUE JIAHHYIO
Gu3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpaQUKu
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yyacTKa LEenu, 3aKOH
Jxoyna—JleHna, 3akOH COXpaHEHHMs DJHEPrUM, IPU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3allUCHIBATh €r0 MaTeMaTHYEeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid NMPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ Omopod Ha |—2 U3y4eHHBIX CBOMCTBA (IU3MUECKUX SIBJICHUH,
(U3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

peumaTe pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Yys 3aKOHBI H
dbopMmyJibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX I peUIeHHs] 3aJaud, BbBIOMpaThb 3aKOHbI U (OPMYIIBI,
HEoOXoauMble JUIsl €€ penieHusl, MPOBOAUTh Pacy€Thl U CPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NUECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONMUCAHME HCCIIEIOBaHUS, BBIICIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTH NOPsJKa
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(¢u3nyeCKuX CBOWCTB Te (KAMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU U3ITYUYCHUH OT I[BETa U3JIydarolled (Tmorjolaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
oWaa €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEHUCTBHE
NEKTPUYECKUX  3aps/ioB, B3aUMOJEWCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUSA
MarHUTHOTO MOJSi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl MOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/JI OTbITa U (POPMYJIUPOBATH BHIBObI;
BBIIOJIHATh ~ NPSAMbIE  W3MEPEHHsS]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJIQXHOCTH BO3/yXa, CHUJIbl TOKa, HANpPsHKEHUS C MCIOJIb30BAHUEM



aHAJIOTOBBIX NPHUOOPOB U JATYMKOB (M3MUECKUX BEIMYWH, CPAaBHUBATH
pEe3yJbTAThl U3MEPEHUN € YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHHMSI U YACIBHOIO COITPOTHUBIICHHS BEIIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCIICOBAHUE IMOCIEAOBATEIBHOIO U  MAPAJJIEIBHOTO COEAUHEHUN
MPOBOJHUKOB): TJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIOoKEHHOMY IUIaHy, (UKCHUPOBAThH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux BeauuuH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh U3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIIOKEHHON MHCTPYKLUH, U
BBIYUCIISITh 3HAUECHUE BEJIMUUHBL;

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
o0opy1I0BaHUEM;

XapakTepu30BaTh MPUHIUIBI  JCHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HAa KX OMUCaHUA (B TOM YHCIE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIlepMeTp,
BOJIBTMETP, CUETUMK JIJIEKTPHUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
npuOOPHI, HArPEeBATEIbHBIE AIEKTPONIPUOOPHI (TPUMEPHI), ATEKTPUUESCKUE
PEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3WYECKHUX SIBJICHUI M HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHbBIE
npuboOpbl MO CXEeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOIl, PEOCTaT), COCTaBISATh CXEMbI 3JIEKTPUUECKUX
Lernen ¢ MocaeAoBaTeIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycloBHbIE 0003HAUEHHUS 3JIEMEHTOB AJIEKTPUUYECKUX ETEil;
NPUBOJIUTL  MpUMEPhl  (HaXOAUTh  HHQPOpMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKMX 3HAHUUW B TIOBCEJIHEBHOMU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbS U COOIOACHHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAIOILEH CpeAE;



OCYIIECTBIISITh TMOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUSI B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK W TYyTEM CpPaBHCHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJIICTCS IIPOTUBOPEUYNBOM MJIM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BAaTh MPHU BBITTOJIHCHHH YUCOHBIX 3aJaHUN HAyYIHO-TTOMYJIIPHYIO
JUTEPATYpy  (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co3gaBaTh COOCTBEHHBIC NHCHbMEHHBIC W KpPaTKHE YCTHBIC COOOIICHWS,
o006mass wHOOPMALMI0 U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
ComepKaHWsl, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATh PE3YyIbTAThI
MPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATEILHOCTH, TPH 3TOM TPAMOTHO
HCIIOJB30BaTh M3YYCHHBIM TOHATHHHBIM  ammapar Kypca (QU3HKH,
COTIPOBOK/IaTh BRICTYIICHHE TPE3CHTAIINCH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (HU3MUCCKUX
MIPOIIECCOB PaCHpeNesaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHU C
IIOCTaBJIEHHBIMU 3aJavYaMH, CICINTH 3a BBIINOJIHEHHEM IIJIaHaA IEHCTBUHA U
KOPPEKTHPOBAaTh €ro, aJICKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIad B
JeATEeIIbHOCTh TPYIIIIbI, BRICTPAauBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIie
Ne ni/mm P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3pean 1. TerioBblie IBJICHUSA
. bubnuorexa [JOK
1.1 7
CTpocHHe 1 CBOHCTBA BeLLCCTB https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKLUHS 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 IIVTAHUPOBAHUE

8 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Koutpoabnbie IIpakTnueckue A p
n/n Bcero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUS
oJIe 0-KUHETUYECKOH TEO
1 MOTIEKYIIPHOTIHHETITCCION TEOPHH 1 https://m.eds00.ru/4b6b1523
Y UX OTIBITHBIC TTOITBEPKICHUSI.
Tpyxner M.B.JIomonOCOBa.
2 Macca u pazmep aTOMOB U MOJICKYT 1 https://m.eds00.ru/51284758
Mone épaoro, oro
3 FICITH TBEPAOT )KHHKvF 1 1 https://m.edso0.ru/7236c9f9
ra3000pa3HOro COCTOSTHUM BEIECTBA
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUI BEIIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannnueckue u amopdusie Tena 1 https://m.edsoo.ru/5d25b3dd
C .
6 METHBARME 1 KAMUDBIPHOCTS 1 https://m.edsoo.ru/8bb5494b
[ToBepXHOCTHOE HATSXKEHUE
7 TenoBoe pacmupeHne u cxaTue 1 https://m.edsoo.ru/42dc6eaf
Temmepatypa. CBsi3b TEeMIIEpaTyphbl
8 CO CKOPOCTBIO TEMJIOBOTO JBHKECHUS 1 https://m.eds00.ru/767b611b
YJaCTHII
Buytpennss sueprus. CriocoObl
9 1 https://m.edsoo.ru/7al161b6d

U3MEHEHHUs BHYTPEHHEN SHEPTUH



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b
https://m.edsoo.ru/7a161b6d

10

Bune! renionepenaun

https://m.edsoo.ru/e5c7ce2c

11

12

13

Ypok-koudepennus "[IpakTrueckoe
KCIOJIb30BAHUE TEIJIOBBIX CBOMCTB
BEILIECTB U MAaTEPUAJIOB B IIEJISIX
sHeprocOepexeHus"

KonnuectBo TeruioTrl. Y aeapHas
TEILIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
Temnoo0MeH U TEMIOBOE paBHOBECHUC

https://m.edso0.ru/47298c48

https://m.edsoo.ru/eb498cle

https://m.edsoo.ru/6aef5eca

14

Jlaboparopnas pabota
"WUccenoBaHue SBICHHS
TEII000MEHa NPY CMEUTHBAHUN
XOJIOJTHOM Y ropsiueit BoAbI"

https://m.edsoo.ru/b1634a45

15

Pacuer koaudecTBa TEILIOTHI,
HE0OXOIUMOT0 ISl HATPEBAHUS TEIa
Y BBIJICJISIEMOTO UM TIPH OXJIAKIECHUN
ITogrororka k BIIP.

https://m.edsoo.ru/fd21c3d1

16

17

JlaGopatopHnas pabora
"Onpenenenue yaenbHOMU
TEIUIOEMKOCTH BeliecTna"

3Hepr1/151 TOILJIMBA. Y AelIbHAsS
TCIJIOTA CTOpaHUuA

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2cf8923b

18

[InaBnenue u oTBepIEeBaHUE
KPUCTAIININYECKUX TeIl. Y IeTbHast
TEIJI0Ta TUIABJICHUS

https://m.edsoo.ru/5¢c93abab

19

JlabopaTopHas pabota
"OnpeneneHue yaeabHON TeTUIOTHI
IJIaBJieHus apaa"

https://m.edso0.ru/9cb89b68



https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48
https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b
https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68

20

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Ucnapenue

https://m.edsoo.ru/943361ac

21

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBHCHMOCTD TEMITEPATYPhI KATICHHSI
0T aTMoc(epHOTO JTaBICHHUS

https://m.edsoo.ru/e4c6ce3f

22

23

24

25

26

Bnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTEILHOH BJIQXXHOCTH BO31yXxa"

Pemenue 3aia4d Ha onpeeneHue
BJIAKHOCTH BO3/1yXa.
IloxroroBka k BIIP.

[TpuHIUIBI paOOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CrOpaHUs.
N.N.I1lon3yHOB — co3aTensb NIepBOro
JABYXLWJIMHIPOBOTO IIapOBOI0
JBATATEIISL.

KII/I TermoBoro nBuraTessi.
TemoBele ABUTaTENN U 3aIUTa
OKpYKaroIllel cpeibl

3aKOH COXpaHEHMsI U MTPEBPALLICHUS
SHEPIUHU B TEILIOBBIX IIpoOLEccax

https://m.edsoo.ru/17eeb2af

https://m.edsoo0.ru/9f97285d

https://m.edsoo.ru/al4fldbc

https://m.edsoo.ru/c1c67641

https://m.edso0.ru/89535ae3

27

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "TerIoBeIe IBIICHUS.
N3menenne arperaTHbIX COCTOSTHUI
Bemecrna"

ITonroroska x BIIP.

https://m.edsoo.ru/dfea43fc



https://m.edsoo.ru/943361ac
https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/89535ae3
https://m.edsoo.ru/dfea43fc

28

KonrponsHas pabora o Teme
"TemmIoBble ABlIeHNus. M3MeHenne
arperaTHbIX COCTOSIHUM BelecTna'

https://m.edsoo.ru/64eb961f

29

30

31

Onekrpusanus Ten. [[Ba pona
INMEKTPUUIECKUX 3aPSIOB

Ypoxk-uccienoBanue "DieKTpuzanus
TeJl UHAYKUUEH U IpU
COMPUKOCHOBEHHUH"
B3anmopeiicTBre 3apsyKeHHBIX TEll.
3akoH KynoHa.

IloxroroBka k BIIP.

https://m.edsoo.ru/17ef865b

https://m.edsoo.ru/lde2a6dc

https://m.eds00.ru/9753c836

32

DNeKTprUYECcKoe moJie.
HanpsiKeHHOCTB AJIEKTPHYECKOTO
noJisi. [IpyHIMI Ccyneprno3uiuu
AJIEKTPUUYECKUX TIOJICH

https://m.edso00.ru/46777f42

33

Hocurenu >nekTpruuecKux 3apsiioB.
OnemeHnTtapHbli 3aps. CTpoeHue
aToma

https://m.edsoo.ru/d5afc8eb

34

35

[IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH
COXPAHEHUS JIIEKTPUYECKOTO 3apsAaa

Pemenue 3aga4d Ha IIPUMCHCHUC
CBOMCTB QJICKTPHUYCCKUX 3apA10B

https://m.edsoo.ru/f2d4al134

https://m.edsoo.ru/5e7ea9cc

36

DNeKTpUUECKU TOK, YCIOBUS €r0
cyuiectBoBanus. Mcrounuku
AJIEKTPHUUECKOTO TOKA

https://m.edso0.ru/67367ddc

37

38

JIeNcTBUA SIEKTPUIECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
AIEKTPUUYECKOTO MOJISI Ha

https://m.edsoo.ru/aele7251

https://m.edsoo.ru/1b724c3e



https://m.edsoo.ru/64eb961f
https://m.edsoo.ru/17ef865b
https://m.edsoo.ru/1de2a6dc
https://m.edsoo.ru/9753c836
https://m.edsoo.ru/46777f42
https://m.edsoo.ru/d5afc8eb
https://m.edsoo.ru/f2d4a134
https://m.edsoo.ru/5e7ea9cc
https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/1b724c3e

MIPOBOJIHUKY U JIUDJIEKTPUKH"

39

40

DJIEKTPUYECKUI TOK B METaJIaX,
JKAIKOCTSX U razax

BHGKTpI/I‘ICCKaﬂ LIeIb U €€ COCTaBHBIC
qaCTu

https://m.edso0.ru/23935322

https://m.edsoo.ru/e19acc53

41

Cuna toka. JlabopaTopHas padora
"N3mepenue u peryiupoBaHue CUIIbI
TOKa"

0.5

https://m.edsoo.ru/d67176b6

42

DNEeKTPUUECKOE HATIPSKEHHE.
Bonbsr™metp. JlaGoparopHas paboTa
"N3mepenue u peryiupoBaHue
HanpspkeHus"

0.5

https://m.edsoo.ru/6a219ef8

43

44

45

COHpOTI/IBJ'IeHI/Ie IMpOBOAHHKA.
VYaenpHoE COIIPOTUBJICHHUEC BCIICCTBA

Jlaboparopnas paboTa "3aBHCUMOCTH
AIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JIIMHBI, IJI0IIA 1
MONEPEYHOI0 CeYeHUs1 U MaTepuana”
3aBUCHMOCTH CUJIEI TOKA OT
HanpsbkeHus. 3akoH OMma a1
y4acTKa LeMHu.

ITonroroska x BIIP.

https://m.edso00.ru/98c1f226

https://m.edso00.ru/8852b3cf

https://m.edsoo.ru/224862ac

46

JlaboparopHnast pabota
"HccnenoBanue 3aBUCUMOCTH CUJIBI
TOKa, UAYIIETO Yepe3 Pe3UcTop, OT
COTMPOTUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

https://m.edsoo.ru/8fbc7cba

47

IlocnenoBaTenpHOE B napaajiCjIbHOC

https://m.edsoo.ru/73f4d541



https://m.edsoo.ru/23935322
https://m.edsoo.ru/e19acc53
https://m.edsoo.ru/d67176b6
https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541

COEJIMHEHHS TIPOBOHUKOB.
IToaroroska x BIIP.

48

Jlaboparopnas padota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU
MOCJIeIOBATEIbHOM COCTUHEHUN
JBYX pPE3UCTOpPOB"

https://m.edsoo.ru/9fec21e2

49

50

51

JlaGopaTtopHas pabora "IIpoBepka
TIpaBWJIA JJISI CHITBI TOKA MIPU
napaieIbHOM COCTUHEHUN
pe3uctopon"

Pemenue 3amay Ha IIPUMCHCHUC
3akoHa Oma IJIA Pa3JIM4IHOro
COCAUHCHUS ITPOBOAHUKOB

PaboTa 1 MOIIHOCTH AIEKTPHIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

https://m.edsoo.ru/6b9fd546

https://m.edsoo.ru/24e36972

https://m.edsoo.ru/821f4c5b

52

JlaboparopHnast pabota
"OnpeneneHue paboOThl U MOITHOCTH
3IEKTPUYECKOTO TOKa"

https://m.edsoo.ru/dd1d4d66

53

54

55

DNeKTpUYECKHE 1IEeTH U MOTpeduTenu
ANEKTPUYECKOUN SHEPTUU B OBITY.
Kopotkoe 3ambikanne

ITocTosTHHBIE MArHUTHI, KX
B3aMMO/ICHCTBUE
VYpok-uccnenosanue "H3yuenne
MoJIEH MOCTOSTHHBIX MarHuToB"

https://m.edsoo.ru/f4fle71a

https://m.edsoo.ru/6e766c29

https://m.edsoo.ru/3ab2bd56

56

MaruutHoe 1mojie. MarHuTHoOE I10J1e
3eMiIH U ero 3Ha4YeHue IS )KU3HU Ha
3emiie

https://m.edsoo.ru/34fb13d5



https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5

57

58

59

60

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DJNEKTPUUECKUE 3apsiabl.
3apshKeHHbBIE Tella U UX
B3auMoacrcTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUM TOK"

KonrponsHas pabora o teme
"DnexkTpuuecKue 3apsabl.
3apshKeHHbBIE Tella U UX
B3auMoaecTBUA. I10CTOSIHHBIN
AIEKTPUICCKUN TOK" /
Bcepoccuiickas npoBepounas pabota

PesepBHrlii ypok. Pabora ¢ Tekctamu
o teme "[locTossHHBII
AIEKTPUICCKUN TOK" /
Bcepoccuiickas mpoBepouHas paboTa

OmnsIT OpcTena. MarHuTHoe nose

QJICKTPHUYICCKOI'0 TOKa MarsautHoe
ITOJIC KaTyYHIKHU C TOKOM

https://m.edsoo.ru/325ebb45

https://m.edsoo.ru/18b3ac5f

https://m.edsoo.ru/713efeab

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHne >EeKTPOMarHiuTOB B
TexHuke. JJaboparopnas pabora
"N3yuenue neiicTBUS MarHUTHOTO
T0JIs1 HA POBOAHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DNeKTpOoABUTaTEIb TOCTOSIHHOTO
ToKa. Mcnonp3oBanue
ANEKTPOABUTaTENIEeH B TEXHUUECKUX
YCTPOWCTBAaxX U Ha TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHnue u usyueHue
paboThI eKkTpoBurarTesns"”

https://m.edso0.ru/9c99a4b7



https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f
https://m.edsoo.ru/713efeab
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7

b.C.SIxo6u — u3o6perarensb
AIIEKTPO/IBUTATEIIS.

63

64

65

66

OnsiTel @apanes. 3akoH
BHeKTpOMaFHHTHOﬁ HHAYKIOWH.
IIpaBuio Jlenna

Dnekrporereparop. Crocoob
MIOJTyYEHUS JIEKTPUUECKOW SHEPTUH.
DNEeKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTUH

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TemMe "DIEKTPUIECKUE U
MAarHuTHBIC SBJICHHS"

KonTponbhas pabota mo teme
"DJeKTpUYECKUuEe U MarHUTHbBIE
SIBJICHUS "

https://m.edsoo.ru/2981eldb

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e6336

https://m.edsoo.ru/fc544d96

67

Pesepubiii ypok. Pabora ¢ Tekctamu
o TeMe "TermioBele aBIeHUS"

https://m.edsoo.ru/7d3485el

68

Pesepubiit ypok. Paborta ¢ Tekctamu
o Teme "MaraurtHsie sBieHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

https://m.edsoo.ru/46a7afas



https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/7d3485e1
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IOHATHA

1.2

1.3

pas3indaTrb SABJICHUA IO OINMHMCAHHWIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (1)I/I3I/I‘IGCKOC SABJICHHUC

pacrio3HaBaTh IPOSIBIICHHME M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IpPU 3TOM NEPEBOAMUTH MPAKTHUUECKYIO 3ajjauyy B y4eOHYI0, BBIIEIATh

CylIecTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

1.5

ONHKCHIBATh HW3YYCHHBIC CBOWCTBA TeNl W (PU3MUECKUE SBICHUS,
UCTONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONUCAHUU TMPABUIIBHO
TpakTOBaTb  (U3MYECKUI  CMBICA  MCHOJB3YEMbIX  BEJIMYMH,
0003HaueHMsI ¥ €AUHUIBI (PU3MUECKUX BEITMUMH, HAXOIUTH (HOPMYJIbI,
CBS3bIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKUd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINMYHH

XapaKTepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HM3YUYCHHBIC 3aKOHBI, IIPpU O3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa MW  3alUCbIBaTb €ro MaTreMaThu4dcCKOC

BBIPAKECHHE

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUd IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEeCKUX MLIaroB ¢ MOMoIbi0 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacyéTHble 3aa4ul B 2 — 3 NEUCTBUS, UCMHOJIb3Ysl 3aKOHBI U
(dbopMyIibl, CBSI3BIBAIONINE (PU3HUECKHUE BETMYMHBI: HA OCHOBE aHAIIM3a

YCJIOBUA 3aaa4M 3allMCBIBATE KPATKOC YCIOBUEC, BBIABJIATE HEAOCTATOK




1.8

JMaHHBIX JUId pelIeHHs 3a/Jauyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBL,
HEoOXoauMble AJis €€ pelleHus], IPOBOAUTh Pacu€Thl U CPAaBHUBATbH
NOJyYeHHOEe 3HayeHue (U3MYECKOW BEMUYMHBI C HW3BECTHBIMHU

JaHHBIMHA

paciio3HaBaThb HpO6J’I€MBI, KOTOPBIE MOXHO pPCHIUWTh IIPU IMOMOIIHA
(1)I/IBI/I‘IGCKI/IX MCTOOB, UCIIOJIB3YS OIMMMCAHUC UCCICAOBAaHNA, BBIACTIATH
IIPOBEPAEMOC IPCAIIOTIOKECHUC, OLCHUBATH IIPABUIIBHOCTE IIOpsAAKa

MMPOBCACHUA UCCIICA0OBaHMA, ACIaTh BBIBOABI

1.9

1.10

1.11

1.12

IOPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SBICHUH MU
busznueckux  CBOMCTB  Tem:  (QopMynaMpoBaTh — MpOBEpsieMbie
OPEINONI0KEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

060py,Z[OBaHI/I$I, OIIMCBIBATBh XO/J OIIbITa U Q)OPMYHI/IpOBaTB BBIBOJbI

BBIIIOJIHATDH IIPSMbBIE HM3MEPEHUS C HCIOIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKHUX BEIWYHMH, CPABHUBATH PE3yIbTATHI

U3MEpEHUi ¢ y4€TOM 3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM MPSAMBIX H3MEPEHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJHATH
U3MEpeHus, cienys  IpeUIoKeHHOMY  IJIaHy,  (puKcHpoBaTh
pe3yJIbTaThl MOJIyYEHHON 3aBUCUMOCTH B BUZE TaOJHUIl U TpaHKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

IPOBOJIUTh  KOCBEHHbIE  W3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEpPEHUs, COOMpaATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IHPEeMIOKEHHOM MHCTPYKLMHM, W BBIUHACIATH 3HAYCHHE

BCJIMYNHBI

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu paboTe ¢

71a00paTOpHBIM 000py10BaHUEM

XapaKTepu30BaTh MNPUHIMINBI JIEHCTBUA HU3YyUEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa WX OIMCAaHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUH U HEOOXOIUMbIe

¢buznyecKkne 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOfICTBa U U3MCPUTCIIBHBIC
HpI/I60pLI o CXEMaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
SJICKTPHUICCKUX ueneﬁ C TMOCICHOBATCIIbHBIM H ITapalJICJIbHBIM

COCAMHCHUEM 9JICMCHTOB, pasinvasn YCJIIOBHBIC 0003HaYEHU




9JICMCHTOB 3JICKTPUYCCKUX I.IGHGIZ

1.16

NOPUBOAUTH TPHUMEPHl (HAXOAWUTh HMHOOPMAIMIO O MPHUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TOBCEIHEBHOM
JKU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubdOpaMu U TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOT0 IOBE/ICHHSI B OKpYXKAIoIIel cperie

1.17

1.18

1.19

1.20

OCYIIECTBIISATh MOUCK MHPOPMAITUHN (PU3MUECKOTO COACPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M IYyTEM CpPAaBHEHUS
JOTIOTHUTETFHBIX HMCTOYHHUKOB BBIACIATh WHGPOPMAIUIO, KOTOpas

SABJIACTCA HpOTHBOpC‘IHBOﬁ HJIH MOXKET OBITh HeﬂOCTOBepHOﬁ

UCMOJNb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-
MOIYJIIPHYIO JINTEPATYpy (U3NYECKOTO COACp)KaHUs, CIIPABOYHBIC
MaTtepuainsl, pecypcbl cetu MHTepHer; Biazers  npuémamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHGOPMAIIMKA U3 OJHON

3HaKOBOM CUCTEMBI B APYTryro

co3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHMS,
00001mmas wHPOPMAIMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICpP)KAaHUs, B TOM 4YHUCJIC NYOIMYHO MPEACTABIATH PE3yJIBTATHI
MPOEKTHON WM HCCIEN0BATeNbCKOM JIeATENbHOCTH, MPH OTOM
TPaMOTHO HCMOJIb30BAaTh W3YYCHHBIM MOHSATUUHBIN amnmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

MIPU BBIMOJHEHUHN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PaCHpPENeNiaTh 00sI3aHHOCTH B IPYyMIE€ B COOTBETCTBHU C
[IOCTABJIICHHBIMU  3aJla4aMH, CJIEAUTh 3a BBIIIOJIHEHHWEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ, B JEATENbHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMOJICHICTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC
Kon Kon
IIpoBepsiemble 31eMEHTBI COAePKAHUA
pasnesa 3J1eMeHTAa
TEIUUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
6.1 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3Mmepbl
' MoJieKys.  OmbIThl,  HOATBEP)KJAIOIIME  OCHOBHBIE
MIOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKON TeOpUH
Mogenmu  TBEPAOro, JKUAKONO U razo00pa3HOro
6.2 cocTossiHuM BemlecTBa. Kpucramnuueckue u amopgHsble
Tena
OOBbsicHEHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IOJIO)KEHUH MOJIEKYJIIPHOKMHETHYECKON
TEeOpuun
6.4 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe pacupeHne u cKxaTue
6 6.6 Temnepatypa. CBs3b TeMIepaTrypbl CO CKOPOCTbIO
. TCIIJIOBOT'O ABMI)XCHUSA YaCTHUI]
67 BuyTtpennsist sneprusi. CriocoObl H3MEHEHHsI BHYTpEHHEH
' SHEPrUu: TeIIonepeaada U CoBepIleHne paboThl
6.8 Bunel tenonepenayn: TEMIONPOBOJHOCTb, KOHBEKLIUS,
' U3JIy4eHue
KonnuectBo  TermuioTel.  YaenpHas — TEIIIOEMKOCTh
6.9
BELIECTBA
TernmooOMeH W TeIuIOBOEe paBHOBECHE. YpaBHEHHE
6.10
TETJIOBOTO OanaHca
611 [InaBneHne u OTBEpAEBAHNE KPUCTAIUNINYECKUX BEILIECTB.
' VY nenpHas TEMI0Ta TUIABICHUS
6.12 [lapooOpa3zoBanue 1  kKoHjeHcauus. Mcnapenue.

Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.




3aBHCUMOCTH TEMIEpaTypbl KHIIEHUS OT aTMOC(EpPHOTro

JaBJICHUA

6.13

BnaxnocTe Bo3ayxa

6.14

6.15

6.16

6.17

BHCPFI/IH TOIIJINBA. y,Z[CJ'IBHaH TEIIOTA Cropanus

[Ipunnuner  pabotel  TermmoBbix — aBurateneit  KITJ]
TEIJIOBOr0 JABHUraTejid. TelIoBble ABUraTeId W 3allMTa
OKpYKaroIleu cpeibl

3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TETUIOBBIX

nporieccax

[IpakTuueckue pabOTHI:

OneiTel 1O OOHApYXEHHUIO  JCHCTBUS  CHUIJI
MOJICKYJISIPHOTO MIPUTSKEHUS.

OnpIThl 10 BBIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM
COJIU WJIU caxapa.

OneITel 10 HAOIIOJIEHUIO TEIMJIOBOTO PACHIMPEHUS
ra3oB, JKUJKOCTEH U TBEPJBIX TEJl.

Ornpezenenue naBieHUs BO3Ayxa B OAJIJIOHE MITPHUIIA.

OnbITl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTH JIABJICHHS
BO3/lyXa OT €ro 00bhEMa U HarpeBaHUs WIH OXJIKICHUSI.

[IpoBepka rumnore3bl TMHEWHOW 3aBUCUMOCTH JUTUHBI
CTOJOMKA JKUAKOCTHU B TEPMOMETPUYECKOH TpyOKe OT
TEeMIIepaTyphbl.

Habmronenne u3mMeHeHusl BHyTpEHHEH SHEPruu Teia B
pe3ynbTare Temonepeaadn U paboThl BHEIIHUX CHII.

Uccnenosanune SIBJIEHUS TEIUIOOOMEHA npu
CMEIIMBAHUU XOJIOAHOU U ropsiuei BOABI.

OrnpezneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO
BOJIOM TpH TEIJIOOOMEHE C HarpeTbiM MeETaUTMYeCKUM
AITAHIPOM.

Omnpenenenne yneabHON TEIUIOEMKOCTH BELLECTBA.

HccnenoBanue npouecca uCapeHusl.

Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3/yXa.

Omnpenenenue yAeIbHON TEIMJIOTHI TUTABJICHHUS JIb/IA.




6.18

dusnueckue SBICHHS B TPUPOJAC: MMOBEPXHOCTHOE
HATSOKCHUE M KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTaJUTBI B Tipupoje, usnyuenne CoHIa, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHudeckue  yCTpOWMCTBA:  KallMWJULAPBI, IPUMEPHI
HCIIOJIb30BAaHUS KPUCTAJJIOB, JKUJIKOCTHBIA TEPMOMETD,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHW A

7.1 OnexTpuszanus Tei. J[Ba poga 3IEKTPUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kyiona
7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TEJ OT
BEJIMYUHBI 3apSA0B U PACCTOSHUS MEXTy TEJIaMH)
OnexTpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUYECKOTO
7.3 noss. lIpyHOUnD cynepno3unuu IEKTPUYECKUX TOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKN
7.5 3aK0oH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
- DONeKTpuueckuid  TOK.  YCJIOBHUS  CYyIECTBOBaHHS
' ANEKTPUYECKOr0 TOKa. VICTOYHMKY OCTOSTHHOTO TOKA
HevictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUAKOCTAX U razax
- Onektpuueckas uenb. Cuia TOKa. OIEKTPUUECKOE
' HanpsHKeHHe
29 ConpoTtuBieHue IIPOBOJIHHKA. Y nenpHOE
' CONPOTHUBIICHNE BEIIECTBA
7.10 3akoH OMa aJ1s1 yyacTKa Lenu




IlocnenoBaTenbpHOE u napaujiCIbHOC COCAUMHCHUC

7.11
MIPOBOJIHUKOB
PabGota M MOIIHOCTb 3JIEKTPHUUECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DJNeKTpUYeCKre LeNd U HOTPEOUTETH 3IEKTPHUECKOU
A
sHepruu B ObITy. KopoTkoe 3amblkaHne
[TocrossHHblE MarHuThl. B3amMoaencTBuE IOCTOSHHBIX
7.14
MarHuTOB
MaruutHoe mnone. MarHuTHoe nojie 3eMJIM U €ro
7.15
3HAYEHUE NI )KU3HU Ha 3eMIie
6 OmneiT Dpcrena. MarHuTHOE MOJ€ 3IEKTPUYECKOTO TOKA.
7.1
[IpumeHeHue IeKTPOMarHuToB B TEXHUKE
JleficTBUe MarHUTHOrO MOJIA Ha MPOBOJHUK C TOKOM.
. DNeKTpOoABUTaTENb NOCTOSTHHOrO TOKa. VMcnonbp3oBaHue
A7
JJIEKTPOJBUIaTeIeil B TEXHUYECKMX YCTPOMCTBAaX M Ha
TpaHCIopTe
OneiTel  @apajnes.  SIBneHue  3IEKTPOMArHUTHOMN
7.18
nHaykuud. [Ipasumno Jlenna
DneKTporeHepaTop. Crnioco0sl HOJTyYEHUs
7.19 BJIEKTPUYECKON SHEPIum. DNeKTPOCTaHITUN Ha
BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUU
[IpakTuueckue padbOTHI:
OneITHI 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIIHUEH
U IIPU CONPUKOCHOBEHUH.
UccnenoBanue nA€UCTBHUS DJIEKTPUYECKOrO IO  Ha
MIPOBOTHUKH U JTUDJICKTPUKH.
7.20 COopka W mpoBepka pabOTHI dJICKTPUYECKON IIeTH

IMOCTOSIHHOTO TOKA.

N3mMepeHue u peryampoBaHKue CUIIbI TOKA.

N3MepeHne u peryampoBaHue HAPSAKEHHUS.
HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, HIYILETO Yepes3

PE3UCTOP, OT COIMMPOTHUBIICHUSA PC3UCTOPA U HAIPAKCHUA




Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOLIA/IM TIONEPEYHOr0 CEYEeHUs 1 MaTepuaia.
[IpoBepka mpaBuia CIOXEHHS HANPSDKEHUA  TIPU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Ajsi CHIbI TOKa MpU MapaieIbHOM
CoeMHEHUH  pe3uctopoB.  Ompexaenenue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIEr0 4Yepe3 Pe3UucTop.
OmnpezneneHue  MOUIHOCTH  3JIEKTPHUUYECKOrO0  TOKa,
BBIJIETISIEMOI Ha pe3ucTope. VMccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIETO 4Yepe3 JIAMIIOYKY, OT HampsHKCHUS
Ha Hell. Onpenenenue KITJI narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUS TMOCTOSHHBIX MAarHUTOB.
N3y4yeHre MarHuTHOTO MOJISL TOCTOSIHHBIX MarHUTOB MPHU
uX OoO0beAMHEHWM W pasiencHud. VcciemoBaHue
JICUCTBUSA JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPUPYIOIIHME  3aBUCHUMOCTb  CHJIBI
B3aMMOJIEHCTBHSI KaTyIIKU C TOKOM M MarHUTa OT CHJIBI
TOKa MW HaIpaBJICHHUA TOKa B KaTylIKE. I/I3yquHe

I[CflCTBI/ISI MAaroiMuTHOIrO IoOJii Ha IMPOBOAHUK C TOKOM.

Konctpyuposanue u U3y4YeHue paboThI
DJIEKTPOJABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHON  YCTAHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO SABJICHUSA 3J'ICKTpOM&FHPITHOI>i HHAYKIOWU:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHUS U HaIrpaBJICHUA

HHAYKIIMOHHOI'O TOKa

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE

SABJICHUA B aTMOC(I)Cpe, QJICKTPpHUICCTBO JKHBBIX

7.21 OpPraHU3MOB, MarHUTHOE ToJe 3eMiu, Apeid MoICcoB,
POJIb MATHUTHOTO TIOJIS JIJISl J)KU3HU Ha 3emile, MOJISIPHOe
CHSTHHE

7.22 TexHuyeckue yCTpOMCTBA: 3IIEKTPOCKOI, aMIIEPMETP,




BOJITMETP, PEOCTaT, CYETYUK IIEKTPUYECKON DHEPIuM,
ANEKTPOOCBETUTENbHBIE  IPUOOPHI,  HarpeBaTelIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKHE
MPEJOXPAHUTENHN, JJIEKTPOMArHUT, D3JIEKTPOJIBUTATENb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKA



IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHHE MHUpa, O BKJAJEC POCCUICKUX U 3apyOEeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUIKEHUU Kak
crocobe CyIiecTBOBaHUsl MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIlecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3MUECKUX SIBICHUHN
B OKpyXaromieM MHPE, BbBIACIIAA HX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHOBamMu MOHSATUHWHOrO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHUE WX ISl pelieHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SIBICHUS U

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

Brnanenue ocHOBaMHM METOJOB HAyYHOTO IIO3HAHUS C Y4YETOM
coOrofieHHsI MpaBuWiI 0€30MacHOTrO Tpyaa: HaOMoIeHHEe (PUINISCKUX
SIBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX U3MEPEHUH (PH3NUECKUX BEITUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
DKCIIEPUMEHTAIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOMU MTOTPEIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXKHBIX  DKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPELIHOCTH, JIeNIaTh BHIBOJIBI IO PE3yibTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJb aTOMHOIO siipa) U YMEHHUE NPUMEHATh UX I

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOMCTBA (U3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCMONb3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE  (U3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allUCHIBaThb KpaTKOE YCIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEoOXoIuMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETNYNHBI, TOTYYECHHON U PEIIEHUH 3a7aun

YMmenune XapaKTCpU3oBaTb IMMPHUHIMIIbI H@ﬁCTBI/IfI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 UX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/I‘-ICCKI/IX SBICHUH U HCO6XO,Z[I/IMBIC (I)I/I3I/I‘{eCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO TOBEJICHHsI B OKpYJXKalolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHMs M MPEACTABICHHUS HWHPOPMALUU
(GU3MYECKOro CoAep)KaHus C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUM YYEOHBIX 3a/aHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(U3NYECKOT0 COJEpKaHUs, CIIPAaBOUYHBbIE MaTepuaibl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
co3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INHEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D

O ®PU3UKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 MEXAHWYECKMUE ABJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD JBU)KEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHxkeHue. Cpenusst ckopocts. Dopmyna ams
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMEpHOE NpsIMOIMHENHHOE JABMXKEHHE. 3aBUCUMOCTb KOOPJHMHATHI Tejla OT
BPEMEHHU B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
I'padukm 3aBUCHUMOCTM OT BPEMEHU ISl MPOEKIMH CKOPOCTH, NPOEKIUU
nepeMelleHus, MyTH, KOOPAMHATBl MpPHU PABHOMEPHOM IPSIMOJIMHENHHOM
JIBYDKEHUH
3aBUCHUMOCTh KOOpPJIMHATBl TeJa OT BPEMEHU B CiIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKECHHUS:
2
S =vg # i+ ay = ;
2
@opmysbl U1 NPOEKLUUU IEPEMELIEHUS, MPOEKLIUU CKOPOCTH M IPOEKIUHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKECHUU:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCHMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHHUS, MPOEKIUN
CKOPOCTH, NPOEKLUUU IEPEMELIEHUS, KOOpAUHATHl IIPpH PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM>KEHUU
CBoboanoe nageHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tena I10
1.5 BEPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

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




NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHUM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa MO OKpYyKHOcTU. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

LentpocTpeMutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOIO

16 yckopeHus. @opMyiia 71 BBIYUCICHUS YCKOPEHUS:
2
a. — v
" R
®dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpAILCHU:
V= 1
T
Macca. IInotHocts BewmecTsa. @opmyiia 1 BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. CloKeHue Cui
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmogperictue ten. Tperuit 3akon HeroToHa:
1.11 F p _P-l—}E
112 TpeHue Mokost U TpeHHUE CKONbXeHUs. PopMyria Al BBIYUCICHUS. MOLYJISl CHJIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpYyrou

nedhopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHoe TArOTEHHE. 3aKOH BCCMUPHOTI'O TAT'OTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®opmyna Al BEIYUCICHUS CUJIBbI TSKECTH BOIM3H MOBEpXHOCTH 3emuu: F = mg.
JBmxenue manet BOokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTopHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynse cucremsl Ten. U3MeHenne nmmnyJibca. MIMIynbc cruiib

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCA JJI SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI BBIYMCICHU A

KMHETUYECKON YHEPIUH:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU




SHCPTrUU TCJia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEeprus:

E=E;.+E ?

119 3aK0H COXpaHEeHHsI MeXaHUYeCKoi dHeprun. Popmyna s 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBHE cui TpeHus: E = const.
[IpeBpamenne MexaHUIECKOW YHEPTUH IPU HATUIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. Moment cuitst: M - FI.
YcnoBue paBHOBeCHUS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoaABMKHBIN O0510KU. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna amsi BEIYUCICHUSI TaBJICHHs TBEPIOTO Tena:
_F
P= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUue BHYTPH KUIKOCTH.
dopmynia 1Sl BEIYUCIICHUS TABJICHHUS BHYTPH KUJIKOCTH:
P=P+Dy,

1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS] BBITAIKUBAIOIIECH CHUJIBI,
NENCTBYIOIIEH Ha TeJOo, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYJO0B 1 BO3AYXOIIAaBAHUEC




1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHWil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuueckuii M MNPYKUHHBIM MasTHUKH. [IpeBpamieHue sSHeEpruv MOpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue kosnebanus. BeiHyx1eHHbIEe KoneOanus. Pezonanc

1.27

1.28

Mexanundeckre BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By1(. FpOMKOCTB M BBICOTA 3BYKa. OTpa)KCHI/Ie 3ByKOBOI>i BOJIHBI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3BykK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NpPY>XUHBL, KO((UIIMEHTa TPEHUS CKOJIbKECHHUS; PabOThl CHIIBI TPEHUS, CHIIBI
yHOPYTroCTH; CPEeJHEH CKOPOCTH JBHXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs OpycKa Ipu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHJIbI, JEHCTBYIOIIErO Ha phlyar;
paboThl CWJIBI YIPYTOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YaCTH TeJIa U OT IUIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAcChl TeJa; CUIbI TPEHUSA CKOJIBXEHUS OT CUJIBI HOPMaJIbHOTO AABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAKOIIEH B MPYXKHUHE, OT CTEIECHH
negopMaluu MpYKHUHBI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAaIlPaBISIONICH;
nepuoja (4acToThbl) KoJeOaHU HUTSHOTO MasTHUKA OT JJIMHBI HUTH; Mepuoaa
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEIOBAaHNE HE3aBHCUMOCTH IEpHojJa KoJieOaHUl HUTSAHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs pplyara

Qusuueckue sA6leHUs 6 npupolde: TPUMEPBl ABWKEHUS C Pa3IUNUHBIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, NEUCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TMPUIHNBBI W OTIUBBI, JABUKXCHUC TIJIAHCT ConHeuHoi CUCTEMBI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
atMoc(hepHOro HaBieHHs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBIﬁ n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

L3l COOOILaoIUeECs] COCYAbl, YCTPOWCTBO BOAOMPOBOJAA, TMAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BemecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHble Tena

Y JBwxkenue wyactur BemiecTBa. CBsS3b CKOPOCTH JABWKEHUS YacTHI[ C

' Temmneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS

2.4 TennoBoe pacIIMPEHHUE U CKATUE

2.5 TennoBoe paBHOBECHE

26 BuyTtpennsas snHeprus. Pabora u Teromnepenaya Kak CIOCOOBI H3MEHEHUS

' BHYTPEHHEHN YHEPTrUn

2.7 Buapl Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaenue Ten. KoaumdecTBO  TEmIOTHL. Y AelbHAst
TETIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX IMpoOIEccax. YPaBHEHUE TEIIOBOIO
OanaHca:

2.9
QO +0, +..=0
Ucnapenne u xonaeHcanusi. M3mMeHeHuE BHYTpPEHHEH SHEPrUM B IpOLIECCE

210 WCTIApeHUsI MW KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

' napoo6OpazoBanus: L = Q/m

2.11 BraxxnocTs Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpCHHHH OHEPIYsA CropaHus TOILIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

[Tpuntumnel padoTs! TeroBsix apurareneid. KI1J[ TermoBoro aeurarens

Ipaxmuuyeckue pabomul

H3mepenue yaenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHJIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYeHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK ONYIIEH HAarperbli UWIUHIP; KOJIUYECTBA TEIUIOTHI,
OT/JIAHHOT'O HArpeThbiM LMJIMHIPOM, MOCIE OINYCKaHHUsS €ro B BOJY KOMHATHOU
TEMIEpPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEILIOTHI
IJIaBJIeHUs Jbpja. McecnenoBaHue M3MEHEHMsS TEMIIEpAaTypbl  BOABl  IPU
pa3IMYHBIX YCJIOBUAX; SBJICHUS TEIJIOOOMEHA MPU CMEUIMBAHUU XOJOTHOM M

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HIPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, JATYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexkrpuszanus Teil. J[Ba BUa 3JEKTPUUECKUX 3apsiioB
B3aumonelictBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn
CYIIEPIIO3UIINH JIEKTPUUYECKHUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC QJICKTPUYCCKOIr'o TIOJIsI Ha

OJICKTPHUYCCKUEC 3apAabl. HpOBO)IHI/IKI/I " JUOJICKTPHUKHN

3.6

[TocTostHHBIN AIEKTpUYECKU TOK. JleficTBHs snekTpruyeckoro Toka. Cuia Toka.




Hanpsxenue.

I=qg/t,U=Alq

DJIeKTPUYECKOE CONPOTUBIICHUE. Y ICTBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma ais yuactka snekrpuueckon nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
39 [TapanenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U:I=1+L; Rz%.
CMenranHbie COSTMHEHUS TTPOBOTHUKOB
Pa6ota u MmomHoOCTh AnmekTprdeckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE IMOJie OPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHON HHITYyKITUU
313 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMoOIeHUCTBHE ITOCTOSHHEIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJISl HA MIPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHne 35eKTpoMariuTHoM nHAyKuu. [Ipasumno Jlenna
Ilpakmuueckue pabomol
W3mepenne  3HEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIouKa), OT HAMPSKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI IIPOBOJHUKA, IUIOMIAAN €0 MOMEPEYHOr0 CEUEHUS U

YACJIBHOT'O COIIPOTUBJIICHUA.




HpOBepKa nmpasujia sl 3JICKTPUUCCKOI'O HAIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU MPOBOJIHUKOB (PE3UCTOPHI U JTAMITOYKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE MoJie 3emiiu, Apeid MOoI0COoB,
POJIb MArHUTHOTO TIOJIS JUTSL )KU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEpPruu,  DIEKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTENH, OSJICKTPOMArHuT, OJIJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mojenb cBeta. [IpsiMOIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucniepcus cBera
3o Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYeckas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUE MPHUOOPHI
Ipaxmuuyeckue pabomul
N3mepenue ontuueckoil cuiibl coOuparome JMH3bl; (OKYCHOTO pacCTOSHUS
cobuparomielt JTUH3bI (110 CBOWCTBY paBEHCTBA Pa3MEPOB MpeaAMeTa U N300pakeHus,
396 KOT[Ia TIPEIMET PACIIONIOKEH B TBOMHOM (hoKyce), moKa3aTes IMPEIOMIICHHSI CTEKIIA.
' HccnenoBanue cBoiicTBa  M300pakeHUs, IOJYYEHHOIO C  IOMOIIBIO
coOuparonield JIMH3bI, U3MEHEHUsT (POKYCHOTO PACCTOSIHHUS JIBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH yTJa NPEJIOMIIEHUS CBETOBOTO Jy4a OT yrjla MaJeHUs Ha TpaHUIE
«BO3IyX — CTEKIIO»
3.97 Qusuueckue senenuss 6 npupoode. 3armenuss Comnma u JlyHbI, 1BeTa Ted,
' ONTUYECKHE sBJIEeHUs B atmMocepe (1BeT HeOa, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpUCKON, (oToannapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydenus. Peakuun anbda-u Oera-

pacmajna




4.2

OmnsiThl Pesepdopaa no paccesnuto anbha-vactuil. [lnanerapuas Moens aToma

4.3 CocraB aToMHOrO sipa. M30ToIsI

4.4 [Iepuon nonypacnanga aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOT'O YUCEN
Qu3uueckue s61eHUs 6 Npupooe. E€CTECTBEHHBIN pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4YH, pPAaJUOAKTUBHOE U3Iy4YEHUE IMPUPOAHBIX MHHEPAJIOB,
JeICTBUE paiMOAKTUBHbBIX U3JIyY€HUN HAa OPraHu3M Yesl0OBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHAUBUAYaJIbHBINA JO3UMETpP, Kamepa

Bunscona, sanepHas sHEpreTuka



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1.®u3uka - 8. [1épsimkun .M., IIpocBenienue - 2025r.

2.Coopnuk 3a1a4 o pusuke 7-9. [I&épeukun A.B., [Ipocsemenne — 2025r.

METOJIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1.®usuxka. 8 kiacc. Meronnueckue pekomenaauuu. [loypounsie pa3paboTku K y4eOHUKY

[Teppimkuna U. M., UBanoBa A. 1. — 2025 1.

2. IPEIIOJABAHUE YYEBHOI'O ITIPEJIMETA «®U3UKA» B 8 K/IACCE B
YCJIOBUSAX OBHOBJIEHUSA COIEPKAHUSA OBLIEI'O OBPASOBAHUS
MeToauyeckue MaTepualibl AJs MeJaroros, BHeaApswimux ooHopjaenusiii ®I'OC 000.
Mocksa -2023 r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

http://school-collection.edu.ru/collection EcTecTBeHHO-HAy4YHBIEC SKCIIEPUMEHTHI — Pu3HKa:
Konnexuust Poccuiickoro o0mieo0paszoBarenbHoro noprana http://experiment.edu.ru
OTtkpoITHIN KOUTEK: Dru3nka

http://www.physics.ru D1eMeHTbI: MOMYyJISIPHBINA CAalT 0 pyH/IaMEHTAILHON HayKe
http://www.elementy. ru BBeieHue B HAHOTEXHOJIOTHH

http://nano-edu.ulsu.ru BuprtyanbHblii MeTOMUYECKHUI KAOUHET yUnuTesst (PU3NKU 1
actponomuu: caut H.H. 'omynunHoi

http://www.gomulina.orc.ru Buptyanbnslii pu3maT-Kiaacc: oOmeropoackoi caut
CapaTOBCKUX y4YHUTEIeH

http://www.fizmatklass.ru BuptyanbHblii ()OH/I €CTECTBEHHO-HAYYHBIX  HAYYHO-
TexHU4IeCKUX 3P HekToB «IPDHEeKTUBHAS PU3NKAY)

http://www effects.ru I'azera «®usuka» Nznarensckoro noma «IlepBoe ceHTAOps»
http://fiz.1september.ru EctecTBeHHO-Hay4Has 1m1Koja TOMCKOTO MTOJIUTEXHUIECKOTO
YHHBEPCHTETA

http://ens.tpu.ru 3anumarenbHas (GU3MKa B BOIIpocax U OTBeTax: caT B. Enbkuna
http://elkin52.narod.ru 3aounas ecrecTBeHHO-Hay4Has 1mkoa (KpacHospcek):

yueOHble MaTepHasibl o (PU3MKe SIS MIKOJIbHUKOB

http://www.zensh.ru 3aounas ¢pusznko-mMaTemaTrueckas 1ukosa TOMCKOro rocy1apcTBEHHOTO
YHHUBEpCHUTETA

http://ido.tsu.ru/schools/physmat 3aounas ¢pusznko-Texuuueckas mkosaa mpu MOTU
http://www.school.mipt.ru Undopmaruka u ¢pusuka: cat yuurens Gu3nku u H1HPOPMaTUKU
3.3. [llakypoBa



http://nano-edu.ulsu.ru/
http://www.fizmatklass.ru/
http://fiz.1september.ru/
http://elkin52.narod.ru/

http://teach-shzz.narod.ru MadopmarinoHHbie TEXHOJOTHH B IIPEOIaBaHHK (DU3UKH: CAMT
N. . Oununmnosoit

http://ifilip.narod.ru MadopmarimonHbie TEXHOJIOTHH Ha YpoKax Gu3uku. MHTEepakTHBHAS
aHMMAaITUs

http://somit.ru MaTepHeT-MecTO hu3uka

http://ivsu.ivanovo.ac.ru/phys Kadenpa ¢pusukin MOCKOBCKOTO HHCTUTYTa OTKPBITOTO
oOpa3oBaHHs

http://fizkaf.narod.ru KBanT: HayuHO-TIOIy IIpHBIA (PU3UKO-MAaTEMaTHYECKHH KypHAI
http://kvant.mccme.ru Knaccnas ¢usuka: caitt yuurens ¢pusuku E.A. banaunoi
http://class-fizika.narod.ru Konuernimy COBpeMEHHOTO €CTECTBO3HAHUS: 3K TPOHHBII
y4eOHHK

http://nrc.edu.ru/est JlaGopatopus oOyuenust pusuku u acrponomun UCMO PAO
http://physics.i0so.ru JlaypeaTsl HOOEIEBCKOM TPEeMHUH IO (PUZHKE

http://n-t.ru/nl/fz Marepuans! kapenpsr obweit puznku MI'Y um. M.B. JlomoHOCOBa:
yueOHbIe TOCOOUsI, PU3UUECKUI MPAKTHKYM, BHJICO- U KOMITBIOTEPHBIC JIEMOHCTPALIUU
http://genphys.phys.msu.ruMarepuansr puzndeckoro gaxynsrera Cankr-IleTepOyprekoro
TOCYJJapCTBCHHOTO YHHUBEPCUTETA

http://www.phys.spbu.ru/library Mup ¢u3uku: 1eMoHCTpanuu GU3NIECKUX IKCIIEPUMEHTOB
http://demo.home.nov.ru O6pa3zoBarenspabie MaTepuansl o ¢puzuke DTU um. A.®. Uodde
http://edu.ioffe.ru/edu OOyuaronue TpexypoBHEBbIE TECTHI 10 Gusnke: cat B.U.
Perenbmana

http://www.physics-regelman.com OmaiiH-ipeoOpa3oBaTesb ¢IUHHUIT H3MEPEHUS
http://www.decoder.ru [Toptan ecrecTBeHHBIX HayK: Pu3nka
http://lwww.e-science.ru/physics [Tpoekt AFPortal.ru: actpodusuueckuii moprai
http://www.afportal.ru I1poekT «Bcs dpuszumka»

http://www fizika.asvu.ru Pemenust 3a1a4 u3 yueOHUKOB 110 (PHU3UKE

http://www. irodov. nm.ru CaiiT npakTukyromero ¢pusuka: npemnogasareisb ¢puzuku U.H.
Bapnamosa

http://metod-f.narod.ru CamorecTupoBanue MKOILHUKOB 7-11 K1acCOB ¥ aOUTYPHEHTOB T10
¢buznke

http://barsic.spbu.ru/www/tests TepmoauHaMuKa: 3JIEKTPOHHBIN YUeOHUK 110 PU3HKe
http://fn.bmstu.ru/phys/bib/I-NET Ypoku o MonekysisipHoii pusuke



http://ivsu.ivanovo.ac.ru/phys
http://class-fizika.narod.ru/

