MHHHUCTEPCTBO MPOCBEIMIEHUS POCCUICKOM ®EJEPAIIIN
MunucTepcTBo 00pasoBanusi TBepckoii 001acTH

Toponeukuii MyHUIMNAJILHBIA OKPYT TBepckoii 001acTH

MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTeibHOe yUpeKIeHue

Toponeukasi ruMmHa3ust MMeHM CBATHTEIA TUXOHA,

ITaTrpuapxa MockoBckoro u Bcess Poccun

PACCMOTPEHO

Ha 3acenanun
eJarorut4ecKoro COBETa

3amricioBa B.1.

[Tporokomn Nel
ot «02» 07 2024 .

YTBEPXIEHO

JlupekTop rumMHa3un

3amricioBa B.1.
[Ipuka3z Ne7
ot «02» 07 2024 r.

PABOYAS ITPOT'PAMMA

(ID 1479896)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»
JUTsl O0yJaromuxcs 8 Kiacca

Topomnen, 2024



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOKEHUM U TpeOoBaHMI K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHOU paboueit mporpaMMbl BOCIUTaHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYAIONIUXCS M OPTaHU3alldi0 H3yYCHHUS
bU3MKKM HA JAESITEIBHOCTHOM OCHOBE. B mporpamMme mo (¢u3nKe YIUTBIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TJTAHUPYEMBIM JTMYHOCTHBIM U METAINPEIMETHBIM Pe3yJIbTaTaM O0ydeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no gusuke ycTaHaBIMBaET paclpeiesieHue yueOHOro maTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
W3Y4YCHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IMPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcs.

[Iporpamma mo ¢Qu3uke paszpaboTaHa € UEIBIO OKa3aHUS METOIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®dusrka SABISIETCS  CUCTEMOOOpA3yIOIMUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIBKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJIICHWM, M3ydaeMbIX XUMHEH, Ouosorueit, actpoHomued u ¢GU3UYECKOU
reorpadueii, BHOCHUT BKJIAJ B €CTECTBCHHO-HAyYHYIO KapTHHY MHpa,
npefocTaBisieT Haubojee sCHbIe o00paslbl MPUMEHEHUS HAaydyHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTyYeHHUS JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna W3 TIaBHBIX 3a7a4y (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
oOpa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIICIYIONTUMH KOMIICTCHTHOCTSIMH, XapaKTePU3YIONIUMU €CTCCTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNUS;

e UHTEPINPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYYEeHHS BHIBOJIOB.



[lenmn wsyueHus GU3MKA HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
ompeneneHsl B KoHmenmuu npenogaBanuss ydeOHOTo mpeamera «Dusnuka» B
oOpa3oBaTenpHBIX oOpraHu3anusx Poccwiickoit denmepamuu, peanu3yOMUX
OCHOBHBIC  001e00pa3oBaTeIbHBIC TPOTPaAMMBI, yTBEPXKACHHON pEIICHUEM
Komnernn Munucrepersa npocseienust Poccuiickoit @enepanuu (mpoTokos ot 3
nexadps 2019 r. Ne [1K-4BH).

Henu uzyvyenus puzuku:

e TMpHOOpEeTEeHHE HUHTEpeca U CTPEeMJICHHS OOydYalolmUXCs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUS B (HOPMUPOBAHHUE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa HW3yYeHHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o (opMupoBaHHE TMPEACTABICHUN O poin (U3UKU AN Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TMpEJCTaBICHUH O  BO3MOXKHBIX  cdepax  Oymymiei
npoecCHOHANILHOMN JEeSTEIBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHenIeMy oOy4eHHUI0 B 3TOM HaIPaBJICHUH.

JlocTmxeHne 3TUX Iiesield MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO

o011iero oOpazoBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

e TpHOOpEeTEeHWE 3HAHWH O JHUCKPETHOM CTPOCHHWU  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

e TMpuOOpeTEeHNE YMEHUM OMHUCHIBATh U OOBSACHATH (PU3NYECKUE SIBICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEHICHUS TMPOCTEHIIUX pacy€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM duzngeckux Mojene, TBOPYECKHUX u
MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAONIOAATH MPUPOHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble paOOTBI M OKCHEPUMEHTAIBbHBIE HWCCIEAOBAHUS  C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOEHHE TPUEMOB pabOTHI ¢ MHPpOpPMAIUEH (PUINIECKOTO COIEpKAHUS,
BKJItOUasi THPOPMAITIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKHU, aHATIU3 U
KPUTHYECKOE OlIeHWBaHWE NHPOPMAITNH;

e 3HAKOMCTBO cO chepamu npodeccuoHaIbHON NeITeIbHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UUIECKOM HAYKH.



Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HAa YPOBHE OCHOBHOTO OOIEro
oOpa3zoBaHus OTBOJAUTCS B 8 Kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPXKXAHUE OBYUYEHUA
8 KUIACC

Paznen 1. TemioBble siBJIeHHS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAIOLINE
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucrannnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUW MOJIEKYJISIPHO--KUHETUYECKOM TEOPHH.
CmaurBaHUE U KaNWUISIPHBIE ABJIEHUS. TENI0BOE pPACIIMPEHUE U CHKATHUE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsiss 3Heprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonnuectBo Temnotel. YaenbHas TEMIOEMKOCTh BeUIECTBa. TeMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeImyioBoro Oananca. [lmaBienue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTypbl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0TAa CTOPaHUsL.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYXKAOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPALLECHHS YJHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmogenune OpOyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysuu.
HabGmronenne sBiieHn cMauMBaHUs M KaITMJIIIPHBIX SIBJICHUM.
Habmroienue TenaoBoro pacimpeHus Ted.

v s W N

N3meHeHnue paBieHHs Ta3a NpU U3MEHEHUH O00bEMa M HArpeBaHUM WU
OXJIAXKJECHUU.
6. IIpaBuna n3mepenus remMnepaTypsl.



7. Buasl Temonepenayu.

8. OxJaXJIeHUE MPHU COBEPILIEHUN PAOOTHI.

9. HarpeBanue nipu coBepiieHuu pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3JIMYHbIX BEIIECTB.

11. Habmonenue kumneHusl.

12. HabOmroieHue nocTostHCTBa TeMIepaTyphl IPH TIaBICHUU.

13. Mojienu TenIoBbIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimaol.

1. OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOW COJIM WJIU caxapa.

3. OnbIThl IO HAOJIOJEHUIO TEIJIOBOTO PACIHIMPEHHUS Ta30B, XKUAKOCTEH U

TBEPABIX TEIL.

4. OmnpepneneHue AaBJIEHUS BO3yXa B OAJJTOHE HITPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHOM 3aBUCUMOCTHU JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOGnroneHue wu3MeHEHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. MccnenoBanue sBJCHHUS TEIJIOOOMEHa MPU CMEIIMBAHUM XOJOJIHOW U

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  MpH

TEIMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. Onpenenenne yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoliiecca UCIapeHus.

12. OnpeqieNIeHHe OTHOCUTEIBHON BIIa)KHOCTH BO3yXa.

13. OnpeneneHne yaeapHOM TEMIIOTHI IJIABJICHHUS JIbJA.

Paznen 2. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

OnekTtpuueckoe mnojne. Hanpsk€HHOCTh 3nekTpudeckoro modd. IIpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKux 3apsioB. DJEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBOOHUKM W JUAJCKTPUKH. 3aKOH  COXPAHCHUS
AIIEKTPUYECKOTO 3apsija.



ONEeKTpUYEeCKUd TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
M cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro Toka (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BeliecTBa. 3akoH Oma
ans ydactka uend. llocnegoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
IIPOBOJIHUKOB.

PaGota ® MOImHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JIeHia.
DneKkTpudecKre enu U MOTPeOUTENN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl JKU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOTO OISl HA IPOBOJAHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSSHHOTO TOKa. VCMONMb30BaHUE 3JIEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIeKTpOoreHepaTop. Cnioco6bl MIOJTy4YECHUS AIEKTPUUECKOU DHEPIUH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DNeKTpU3aLUs TEJL.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE INEKTPOCKOTA.

DNeKTpocTaTHIeCcKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpOoBOIHUKH M TUDIICKTPUKHU.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

M cTouHMKM TOCTOSIHHOTO TOKA.
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JlericTBUS DIEKTPUYECKOTO TOKA.
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. DJEKTPUUECKUN TOK B )KUIKOCTH.

—_
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. I'a30BBIH pa3ps.

—_
N

. I3amepeHue cuibl Toka aMIepMeTPOM.

—_
w

. I3Mepenue 351eKTpuYecKoro HanpsiKEHUs BOJIbTMETPOM.
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S

. Peocrar u MarazuH cONpoOTUBIIEHUM.

—_
ol

. BzaumogelicTBue NOCTOSIHHBIX MarHuTOB.

[EEN
(o)}

. MO)ICJ'II/IpOBaHI/Ie HCBO3MOXXHOCTHU pasACICHUA ITIOJOCOB Maromura.

—_
~

. MoaenupoBaHre MarHUTHBIX TOJIEH MTOCTOSHHBIX MAarHUTOB.
. OnbIT OpcTena.

—_
o]
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. MarauTHoe noJie Toka. DJIeKTPOMAarHur.

. JleficTBr€ MAarHUTHOTO TOJI HAa MTPOBOJIHUK C TOKOM.

. DJEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS 3I€KTPOMATHUTHON UHIYKIIUH.

. OnbiTel Dapajes.

. 3aBUCMMOCTh HAIlPaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHHUS.

. DNEKTPOreHePATOP NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

AN A

10.
11.

12.

13.

14.

15.

16.
17.

OnpITel 1O HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COTIPUKOCHOBEHHH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO MOJISI HA TPOBOJHUKH H
JIARJICKTPUKH.

COopka u npoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3MepeHune U peryaIupoBaHUE HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOpP, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOAHUKA OT €ro JJIMHBI, IUIOMAAU TONEPEYHOTrO
CEUYEHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Jjisg CHJIBI TOKa IPH MapaJlJIeIbHOM COCIUHCHUH
PE3UCTOPOB.

Omnpenenenne pabOThI AJAESKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBaHre MarHUTHOTO B3aUMOJICUCTBUS TTOCTOSSHHBIX MAarHUTOB.
W3yyenne MarHUTHOTO TIOJISI TIOCTOSIHHBIX ~ MAarHUTOB TIPH  HX
00BbEIMHEHUU U Pa3JICJICHUH.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTyIIKA ¢ TOKOM W MarHuTa OT CWJIbl TOKAa W HAMpaBJICHUS TOKa B
KaTyIIKe.



18. I3yueHue AerCcTBYSI MATHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHHe padOThI JIEKTPOABUTATENS.

20. U3mepenue KIII snexkTpoaBuraTebHOM YCTaHOBKH.

21. OOBITBIL MO MCCIEAOBAHUIO SIBJICHUS DJIEKTPOMATHUTHOW WHIYKIIHH:
WCCIICIOBAHUE W3MECHEHHWM 3HAYEHHS W HANPABICHHUS HWHIYKIIMOHHOTO
TOKA.

IINIAHUPYEMBIE PE3VJIbBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6pa30BaT€JII)HI>IX

pe3yJbTaToB.

B pesynbraTe uzydeHus: Gu3MKA Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs

y oOyuarorierocst 6yayT copMUpOBaHbI CICAYIONINE TUIYHOCTHBIC PE3yIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMSA:

— IIPOSIBIICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHUCKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTH)KEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OITHYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESITEIbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHYECKUX KadyecTB (PM3MUECKOW HayKd: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
MO3HAaHHUSI MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEWILEH COCTABISIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

5) d¢opvupoBaHMs  KYJbTYPbI  3I0pPOBbS W  IMOLMOHAJIBHOIO
0/1aronoJIy4us:



e — OCO3HAHME IIEHHOCTH O€30MacHoro ooOpa3a >XU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTH TIpaBUJ OE30IaCHOTO IIOBEJCHHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C IJICKTPUUYECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAIIIHUX YCJIOBUSX;

e — c(hopMHUpPOBAaHHOCTh HaBblka pedieKCHH, NPU3HAHHE CBOEro IIpaBa Ha
OIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

e 6) TPyI0BOI0 BOCIIUTAHUS:

e — AKTHBHOE Yy4yacTHE€ B PCIICHUM MNPAKTUYECKUX 3a7ay (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allik, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOM HAIpaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HAHUM;

e — MHTEpEC K MPAKTUYCCKOMY M3yUCHHIO MPOdECCHii, CBA3aHHBIX ¢ (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MPUMEHEHHE (PU3MUECKUX 3HAHHWM Ui PEIICHUs 3ajad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH UX
BO3MOYKHBIX TTOCJICJICTBUIN JIJI1 OKPY’KAIOIIEH CPEIbl;

e — OCO3HaHHWE TJI00ATBLHOIO XapakTepa SKOJIOTMYECKUX MpoOJieM M MyTed X
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBHSAAM COLMAJBLHOM W NPHPOIHOM
cpeasbl:

e — IMOTPEOHOCTh BO B3aWMOJECUCTBUU TMPHU BBHITIOJIHEHUU HCCICIOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

e — TIOBBIIICHME YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaAKTUUYECKYIO
NEeSITeIIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIIE (POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUSAX;

e — OCO3HaHME Ne(PUITMTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — TIUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUYECKUX
3HAHUU;

e — CTpPEMJICHHEC aHAJIM3UPOBAThH U BBISABJIATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OILICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUS HA OKPYXKAIOIYIO Cpeny,
BO3MOKHBIX TJ100aJIbHBIX TTOCIIECICTBHUM.

METAINIPEAMETHBIE PE3YJIBTATBI



B pesynbraTte OCBOCHHS TpPOTpaMMbI MO (PHU3MKE Ha YPOBHE OCHOBHOTO
obrmiero oOpa3oBaHus y oOydatomierocsi OyayT copMUpPOBAaHbI MeTaNpeIMeTHbIe

Pe€3yJabTaTbl, BKIIIOYAIOIHUEC ITO3HABATCIIbHLIC YHHUBCPCAJIbHBIC y‘I€6HBI€ ,ZIGI?ICTBI/ISI,

KOMMYHHKATUBHBIC YHUBCPCAJIBHBIC yLIC6HI)Ie I[GﬁCTBHfI, PCTYILITUBHBIC

YHUBEpCaIbHbIC YUeOHbIE TICUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBIIAITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(ssBIIEHUN);

yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCcCU(PUKAIMU, OCHOBAHUS AJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMbIX (paKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U NPU H3YyYEHUU (UBHUYECKUX
SIBJICHUH U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJNBb30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aWMOCBS3SIX
(bU3UYECKUX BEJINYHH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (u3HYecKou
3ama4un (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIeHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSITEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eCTBUSA.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh WH(OPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOJIOICHUS, OIBITA, UCCIICJOBAHMUS,

IPOrHO3UPOBATh BO3MOXKHOE — JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOIIECCOB, & TAK)KE BHIIBUTATh MPEAONO0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:



IIPUMEHSTDH Pa3JINYHbIE METO/bl, HHCTPYMEHTBI U 3alPOCHI IIPU MOUCKE U
orbope MHGpOpPMallMM WIM JAaHHBIX C Y4ETOM MPEIIOKEHHON yueOHOMH
¢duznueckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy mMpeAcTaBlICHUs
uHbOpMallMl W WUIIOCTPUPOBATH peEIIaeMble 3aJa4d  HECIOXKHBIMU
CXeMaMHu, IuarpaMMaMi, HHOU TpadrKoi 1 X KOMOMHALIUSMU.

KoMMmyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuana, pe3yiabTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOIPOCHI M0 CYIIECTBY 0OCYKIaeMOM TeMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBbIC HA PEIICHHUE 3aJlaud U TMOJJIepKaHue
01arokeIaTeIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOM CYXIEHUSI C CYXICHUSIMHU JIPYyTHUX YYaCTHHKOB
Jyanora, 0OHapYy>KUBATh Pa3JIMUUE U CXOACTBO MO3UIIUIA;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOJUYHO MPEJICTABISATh PE3YyIbTaThl BBITOJHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W  WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUHM KOHKPETHOW (hU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATEeIbHOCTH, OPTaHU30BbIBAThH JECUCTBUS
no e€¢ OCTIKEHHIO: pachlpelensTh PO, OOCYXKIaTh MPOLECCHl |
pe3yJbTaThl COBMECTHOM paboOThI, 0000IIaTh MHEHHS HECKOJIBKUX JTFOJICH;
BBITIOJIHATHh CBOIO YacTh paOOThI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPaBJIICHUI0O WU KOOPJUHUPYS CBOM JIEUCTBUA C JIPYTUMHU
YJieHaMU KOMaH/Ibl;

OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIUNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CUTYyaIUsAX, TPEOYIOIIUX
JUTSL petieHust (GU3NIeCKUX 3HAHUIM;

OPUEHTUPOBAThCA B  PA3JIUYHBIX MOAXOJAaX MPUHATHS  PEIICHUIN
(MHAMBUlyaIbHOE, MPUHSATUE PELICHUS B TPYIIe, NPUHATAE pPEIICHUN
TPYIION);



CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM peleHus! (PU3HUUeCKOl 3aJaun HIn
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATH [IPEIaracMble BApUAHTHI PEILICHU;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYalluU U IPEAIaraTh IUIaH €€ N3MECHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHIKEHHS)  Ppe3yJbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBIIOJIHEHUS
(U3NYECKOTO UCCIEOBAHMSI WJIM IMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JIPYroro 4ejoBeKa B XOAE CIIOPa WU JUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYIOro;
IpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU pElIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy oOyuenus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

KCIIOJIb30BATh MOHATHS: MACCAa U Pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIUIMYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIM W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIeparypa, BHYTPCHHSS DSHEPTUs, TEIJIOBOW JBUIaTENb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, HIEKTPUUYECKOE MOJIE€, IPOBOIHUKHU
Y INBJIEKTPUKH, TIOCTOSSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pa3nuyarh SBJICHUSA (TEIJIOBOE pacUIMpeHHE M C)KaTHe, Teruionepesaada,
TEIUIOBOE PABHOBECHUE, CMAUYMBAHUE, KANWUISIPHBIE SBJICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUTaBJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
TeTJIonepeaaya (TeTIONPOBOHOCTD, KOHBEKIIMS, W3JIyYEHUE),
DJICKTPU3ALUS TEJ, B3AaUMOAECUCTBUE 3aPSAI0B, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBUE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKIIUS)
[0 OIMCAaHUIO HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SIBJICHHE;



pacrmo3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpY’XalollleM MHUpE, B TOM 4ucie (U3MUECKHUE SIBJICHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSHKEHUE W KaNWUDIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B Ipupoie, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, dJICKTPHUECKUE
SBIICHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTaHM3MOB, MarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, NPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a/1a4y B
yueOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PU3NYECKUX
SIBJICHUU;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJB3YS
(du3nuecKue BETUUHMHBI (TEMIIEpaTypa, BHYTPEHHSSI SHEPTHUsl, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAS TEINIOEMKOCTh BEIIECTBA, VYACNbHAsA TEIUIOTA
IUIaBJICHUS, yJelbHas TeIUIoTa NapooOpa3oBaHMs, YJEIbHAas TEIJIOTa
CropaHusi TOIUIMBA, KO3((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJICKTPUUYECKHI 3apsj,
CHJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONpPOTHUBIEHHWE  BellecTBa, paboTa MU MOIIHOCTb
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICT MCHOJIb3YEMbIX BEIUYHMH, OO03HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOPUH
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa i yyacTKa LEeMNu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallli MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYEeCKuX
1aroB ¢ Omnopoi Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUIA,
(bu3MUEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHUCTBHS, HMCIHOJIb3YSd 3aKOHbl U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK



JMAHHBIX [IJI1  PEIICHHWs 3aJadd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXOJMMBIC i1 e€ pelleHus, MPOBOJIUTH pacuéThl U CpPaBHHUBATH
MOJTy4Ye€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C M3BECTHBIMU JaHHBIMU;
pacro3HaBaTh IPOOJEeMbl, KOTOpPbIE MOXKHO PEIIUTh MPU TOMOIIH
(GU3MYECKUX METOOB, HCIIOJIB3YSl OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh IPABUIBHOCTh IOPSIKA
MPOBEICHUS UCCIEA0BAHUSA, JIEJIATh BHIBOJIBI,

MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN  WIH
(bU3UYIECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/IyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHUS U
HarpeBaHusl TPU H3ITYYEHHH OT I[BETa H3JIydaromie (IMOTJIONIAOIICH )
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJBI OT TEMMEPATYPhI KUIAKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
AIEKTPUYECKUX 3apsifoB, B3aUMOJCUCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsl MAarHUTHBIX TMOJIEM TOCTOSHHBIX MArHUTOB, JEUCTBHUS
MAarHUTHOI'O TOJISI Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHMTA,
CBOMCTBa DJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMyIUpOBATH
IPOBEPSEMbIC MPEIONI0KEHHS, COOUPATh YCTAHOBKY W3 MPEAJI0KEHHOTO
000py10BaHUSI, OMUCKHIBATH X0/ OMbITA U (DOPMYJIUPOBATH BHIBOJIBI,
BBIMOJIHATE ~ NPSIMBIE ~ HU3MEPEHUSA  TEMIEPATypbl, OTHOCHUTEJIbHOMU
BJIAKHOCTM BO3/lyXa, CHJIBI TOKA, HANPSDKEHHUS C HCHOJb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3UYECKUX BEJIMYHMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIICIOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT
JIPYrol C  UCMOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTH
COIIPOTUBIICHUS MPOBOJAHMKA OT €ro JJIMHBI, IUIOIIAIA MONEPEYHOIO
CEUCHHUS U YICIBHOIO COMPOTUBIICHUS BEILIECTBA IMTPOBOJIHUKA, CUJIbI TOKA,
WIYyHIEr0o 4Yepe3 MNPOBOAHUK, OT HANpPsDKEHHWST Ha MOPOBOJHHUKE,
WCCIICIOBAHUE TMOCJIENOBATEIBHOTO UM  NApajuIeIbHOTO  COCAMHEHHI
MPOBOJIHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IIaHy, (DUKCHUPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCHUMOCTA B BHUJIE TaOIUI] U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS,

MPOBOAUTL KOCBEHHBIE U3MEpEeHUs (Pu3nuecKkux BeIWuuH (yaesibHas
TEIUIOEMKOCTh  BEIIECTBa, COMPOTHBJIEHHWE TMPOBOJAHMKA, paboTra U
MOIITHOCTh DJIGKTPUYECKOT'O0 TOKAa): TJIaHUPOBATh H3MEPEHHSs, COOUpaTh
DKCIIEPUMEHTAIIBHYK) YCTAHOBKY, CIEAYS IMPEIJIOKECHHON UHCTPYKIUHU, U
BBIYHCIISITh 3HAYCHUE BEJIMUYUHBI;



cO0JI01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH NP padoTe ¢ 1abOpaTOpHBIM
000pylI0BaHUEM;

XapaKTepU30BaTh IPUHIMIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMIPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIbTMETP, CUETYMK HIIEKTPUUYECKOW HHEPrUH, 3JIEKTPOOCBETHTEIbHBIE
pUOOPBI, HArPEBATENBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
NPETOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMS O CBOWCTBax (PM3MUYECKUX SIBJICHUI UM HEOOXOIUMbIE
(uznyecKrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA M H3MEPUTEIIbHBIE
npuOOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyas ycioBHbIe 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh MHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B IOBCEAHEBHOU
KU3HH Il oOecrnedeHnsi 0€30MacHOCTU MpU 00palieHuu ¢ nmpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30pOBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPY KAIOILIEH CpeEE;

OCYUIECTBJISITh MOUCK HMHPOpMALUU (PU3MYECKOTO COJAEpKaHUS B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M NYyTEM CpPaBHEHHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNATH  MHGPOpPMAIUIO, KOTOpas
SIBJIIETCS] IPOTUBOPEUYUBON MIIM MOKET ObITh HEIOCTOBEPHOM;
UCIIOJIb30BAaTh MPH BHINOJHEHUHN YUYE€OHBIX 3a/laHUi Hay4YHO--TIONMYJISPHYIO
JUTEPATYpPYy  (PUBHUECKOTO COJEpkKaHUsS, CIPAaBOYHbIE MaTepUabl,
pecypcbl cetu HTepHeT, BialeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KpAaTKUE YCTHBIE COOOIICHHUS,
0000mas wHOOPMALMIO U3 HECKOJIBKMX HCTOYHHUKOB (PU3MUESCKOTO
COJEpKaHUsi, B TOM 4YHCi€ MyOJMYHO TMPEACTABIATh PE3YIbTaThl
IIPOEKTHOW WJIM HCCIENOBATENbCKON NEATEIbHOCTH, MIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX NPOEKTOB U HCCIECAOBAaHUN (DU3UUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]Ja4aMHM, CJICIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U



KOPPEKTUPOBATh €r0, AaJeKBAaTHO OIICHWBAaTh COOCTBEHHBIA BKJIaa B
JESATENBbHOCTD TPYIIIbL, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
N KoauvecTBo yacoB
[1]
11/-11 HaumeHoBaHue pa3esioB M TeM IPOrPaMMBbl B KoHTpoabn IpakTHueck
cero ble paboThI ue padoThl
Pa3nen 1. TenuioBble siBieHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 0 0
1.2 TennoBsie porecchl 21 1 5
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DNeKTpUYecKHe 3apsbl. 3apsHKCHHBIC Tela H UX 5 0 1
' B3aMMOJICICTBHE
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7
2.3 MarHuTHbIC SIBJICHUS 6 1 15
2.4 DJeKTpOMAarHUTHAS HHYKIIUS 4 0 0
Hroro 1o pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145













IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosauuecTBo 4yacoB
Ne Konrpoan
Tema ypoka Bce P IpakTu4ec
n/n HbIe
ro KHe padoThl
padoThI
OcCHOBHBIE TIOJIOKCHUS
1 MOJIEKYJISIPHO-KUHETHUECKON 1
TEOPUHU U UX OTBITHBIC
MTOATBEPKICHUS
2 Macca 1 pa3mep aTOMOB U MOJIEKYJ 1
3 Moaenu TBEpIOTO, JKUAKOTO U 1
ra3000pa3HOro COCTOSTHUI BeIlecTBa
OObscHEHnE CBOMCTB TBEPAOTO,
KHUKOTO U Ta3000pa3HOTo
4 COCTOSIHMI BEIIeCTBa HA OCHOBE 1
MOJIOKEHUN MOJIEKYIISIPHO-
KHHETUYECKON Teopuu
5 Kpucrannuueckue u amop¢Hble Tena 1
6 CMaunBaHUe U KAMWUISIPHOCTD. 1

IToBepXHOCTHOE HATsKEHUE




TenmoBoe paciupC€HUE U CKATUC

Temnepatypa. CBsi3b TeMIIEpaTypbl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHIKEHUS
JaCTHI]

9 Buytpennss sneprusi. Crioco0Ost
W3MEHEHHUS BHYTPEHHEH YHeprun

10 Bupl Temonepenaun
VYpoxk-koHpepenuus "[IpakTnyeckoe

1 HCIOJIb30BAHUE TEIIOBBIX CBOMCTB
BEIIECTB U MaTepUAJIOB B LIEJSAX
sHeprocoepexxeHus"

12 KonnyectBo TemnoTsl. Y aenbHas
TEIIOEMKOCTb
VYpaBHeHHE TEIJIOBOTO OaaHca.

13 TennooO6meH u TemioBoe

paBHOBecHe




14

JIaboparopHast pabota
"UccnenoBaHue sSIBICHUS
TEII000MEHa MPU CMENTUBAHUN
XOJIOJTHOM Y Topsiueit BoAbI"

15

Pacuer xonuuecTBa TCIIJIOTHI,
H606XOI[I/IMOI‘O JJIA HarpeBaHus TCjia
" BBLACIIAACMOI'O UM IIpH
OXJIAXKJICHHUH

16

JIaGoparopHas paboTa
"Onpenenenue yaenbHOU
TEIJIOEMKOCTH BeliecTsa”

17

9HepFI/I}I TOILJIMBA. Y AeTbHAsS
TCIJIOTA CTOpaHUA

18

[InaBnenue u oTBepIeBaHUE
KPUCTAJUNINYECKUX TeN. Y IeNbHas
TEeIJI0Ta TUIaBJIEHUS




19

JIaboparopHast pabota
"OnpeneneHue yaenbHON TeIOThI
IUIaBJICHU JIpaa"

20

[TapooGpa3zoBaHue U KOHACHCALIMSL.
Hcnapenue

21

Kurnienue. Y nenbHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCUMOCTh TEMIIEPATypPhI
KHIICHHUS OT aTMOC(EPHOTO
JaBJICHUS

22

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCHUTEJIHOM BIIAKHOCTH
Bo3yxa"

23

Pemenue 3agad Ha onpeneneHue
BJIAJKHOCTH BO3/lyXa




24

[TpuHIUIBL paOOTHI TETIIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CrOPaHUs

25

KII/ TermmoBoro nBurarens.
TernmoBble ABUrAaTENN U 3a1UTa
OKpY>Karollen cpeibl

26

3aKoH COXpaHCHHA U IIPCBpALLICHUSA
OHCPI'MH B TCIJIOBBIX IIPOLECCax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BemecTsa"

28

KonTponbHas pabota mo Teme
"TerioBble ABiIeHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHUI BemiecTa"

29

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B




30

Ypoxk-uccienopanue "DieKTpuzanus
T€Jl UHIYKIUEN U NIPU
COMPUKOCHOBEHUH"

31

B3aumMopeincTBue 3apsyKEHHBIX TEIL.
3akon Kynona

32

DNeKTpUYEeCcKoe moJie.
HanpsiskeHHOCTB JIEKTPUYECKOro
nosist. [IpuHnun cynepno3unuu
BJIEKTPUYECKUX MOJEH

33

Hocurenu snexTpudeckux 3apsaos.
OnemeHnTtapHbli 3apsj. CTpoeHue
aToma

34

[IpoBOAHMKY M TUAIEKTPUKU. 3aKOH
COXPAHEHHUS JIIEKTPUYECKOTO 3apsAia

35

Pemenue 3aga4d Ha MIPpHUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3apA10B

36

DNEKTPUUECKUN TOK, YCIOBUS €r0
cyuiecTBoBaHusl. VicTouHukn
ANEKTPUYECKOTO TOKA




37

JlericTBUA SIIEKTPUYECKOrO TOKA

38

VYpok-uccnenosanue "Jleiictue
AIEKTPUYCCKOTO TOJIST Ha
MPOBOJHUKHU U JUAJIEKTPUKHU"

39

DNEeKTPUYECKUM TOK B MeTaJljIax,
KUJIKOCTSIX U Ta3ax

40

DneKkTpuyecKas menb U eé
COCTaBHBIE YaCTH

41

Cuna toxka. JlabopaTopHas pabora
"N3mepenue u peryiupoBaHHe CUIbI
TOoKa"

0.5

42

DNeKTpUUECKOe HATIPSKEHHE.
BonsT™metp. JIaboparopnas pabota
"N3mepeHue u peryiupoBaHue
HanpspkeHus"

0.5

43

ConpoTHBieHNE NPOBOJHUKA.
VY nenapHOE CONPOTUBIICHNE BEILIECTBA




44

JlaGopaTopHas pabora
"3aBUCUMOCTb JIEKTPUUYECKOTO
COIPOTHUBIICHUS IPOBOJIHUKA OT €T0
JUTWHBI, IJIOLIAIH MTONEPEeYHOro
ceyeHus U marepuaia

45

3aBHCUMOCTB CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4JacTKa Ieru

46

JlabopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH CHITBI
TOKa, WAYILEro Yepe3 pe3ucTop, oT
COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEHNs Ha pe3ucrope”

47

IlocnenoBaTenbHOE U napajijieJIbHOC
COCAUHCHU IIPOBOAHUKOB




48

JlaboparopHas padota "IIpoBepka
IIPaBUJIA CIIOKEHUS HAIIPSIKEHUN
IIPU M1OCJIEI0BATEIEHOM
COCMHEHHH JABYX PE3UCTOPOB"

49

JlabGopaTopHas padora "IIpoBepka
MpaBuJIa Ui CUJIBI TOKA MPU
napajuieIbHOM COEAMHEHUU
pe3uctopon”

50

Pemenue 3amay Ha IIPUMCHCHUC
3akoHa Oma I Pa3JInYHOIO
COCAUHCHUS IIPOBOAHUKOB

51

PaGota u moutHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

52

JlabopaTopHas pabota
"Onpenenenue pabOThl U MOITHOCTH
3JIEKTPUYECKOTo TOKa"




53

DJeKTpUYecKue Lenu 1
HOTPEOUTEINH INEKTPUIECKON
sHepruu B ObITy. KopoTkoe
3aMBbIKaHHEC

54

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
3apsiKeHHbIE TeNla U UX
B3auMoaercTBUA. I10CTOSIHHBIH
3JIEKTPUYECKUM TOK"

55

KonTponbhas pabota no teme
"DnexkTpruuecKkue 3apsbl.
3apspKeHHBIC TeJla U UX
B3auMozecTBus. [10CTOSAHHBIN
ANEKTpUYECKUi TOK"

56

ITocTossHHBIE MATHUTEIL, UX
B3aWMOJIENICTBHE

57

VYpoxk-uccienoanue "M3yuenne
oJieil TOCTOSTHHBIX MAarHuToB"

58

MarnutHoe nojie. MaruuTHOE 1oJie
3eMJId U €10 3HAaUYEHHE T KU3HU
Ha 3emiie




59

OmneIT OpcTena. MarHuTHoe noje
ANEKTPUYECKOr0 ToKka MaruutHoe
I10JI€ KaTyIIKH C TOKOM

60

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3y4yeHue neiicTBUSI MarHUTHOTO
TIOJIsl HA MPOBOJAHHUK C TOKOM"

0.5

61

OneKTpOABUTaTEIb IIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
ANEKTPOABUTaTENIEH B TEXHUUECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue 1 u3ydeHue
paloThI eKkTpoaBUrarTesns"”

62

OnbiTel Papazes. 3aKOH
3HeKTpOMaFHHTHOﬁ HHAYKIOUU.
[IpaBuio Jlenna




Onexrporereparop. CriocoObl
MOJIYYCHUS DJICKTPUICCKON SHEPTUH.
63 DNEeKTPOCTAHITUHN HA 1
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUn

[ToaroroBka Kk KOHTPOJILHOM paboTe
64 1o Teme "DIIEeKTPUUECKHUE U 1
MAarHuTHBIE SIBJICHUS"

Kontponbnas paboTa mo teme
65 "DNeKTpUYecKre N MarHUTHBIC 1
SIBJICHUS "

PezepeHbiii ypok. Pabora ¢
66 TekcTaMu 110 TeMe "TeruioBrie 1
SIBJICHUS"

PesepBHblit ypok. Pabora ¢
67 TekcTaMH 110 TeMme "TlocToSHHBIN 1
NNEKTPUYECKUH TOK"

PesepBHblit ypok. Pabora ¢
68 TEKCTaMU 110 Teme "MardauTHele 1
aBiIeHus"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 2 14.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
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