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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 000, a Takxe ¢ yuétom padoueit mporpammsl Bocnutanus MAOY COLI
No 14 u Konnenuuu npenoiaBanus yaeoHoro npeamera «Du3nkay.

Copnepxkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaraM 00y4eHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOM
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOIUM JIJIsi €CTECTBEHHOHAYYHBIX YYSOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpeIoCTaBisieT HaubOoyiee SCHbIE OOpas3lbl TPUMEHEHWs HAydHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CJICIYIONUMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JAHHBIE W  WCIOJb30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  00111€00pa30BaTEe/IbHbIE MPOTPAMMbl, YTBEPKACHHONW pElICHUEM



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

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTC/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKECHUAX (DU3UKH, aHAIHU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

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

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIETO

oOpazoBanuss B 8 Kkjacce oTBoauTcs 68 dwacoB (2 waca B HEHUENH0).



8 KUIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM  CTPOECHUSA
BellecTBa. Macca W pasmepbl aTOMOB M MOJIEKYJ. OIBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopnenu TBEPIOro, >KMIKOTO M Ta3000pa3HOTO COCTOSHUI  BEIIECTBA.
Kpucrammuueckue u amopdubie Tena. OObsICHEHHUE CBOMCTB ra3oB, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJISPHO-KMHETUYECKON TEOPHUH.
CmauuBaHKeE U KallWJUISIPHBIE SIBJICHUS. T€IIOBOE paCIIMPEHNE U CKATHE.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKCHUS
yacTull. BHyTpeHHsAs »sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEW SHEPIUH:
TerJIonepeaya U CoBepileHue padotsl. Buabl Temonepeaadn: TEIONPOBOIHOCTD,
KOHBEKLIMS, U3JIyUYCHHE.

KonuuectBo TemnoTel. YjenbHas TEIMIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOro OamaHca. [1naBineHue u orBep/ieBaHue
KPUCTAJUIMUECKUX BEIIECTB. YJenbHas TerioTa ruiaBieHus. [lapooOpaszoBanue u
koHjneHcarus. Mcmapenune. Kunenwme. VYiaenpHas Temiota mapooOpa3oBaHMS.
3aBUCUMOCTH TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BnaxnocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Ipuntuner pabotel TeroBbix nBurareneit KIIJ TtemmoBoro aBuratesns.
TerutoBble IBUTaTENN U 3aIIATA OKPYKAIOLIEH CPEJIBI.

3aKOH COXpPAHEHUS U MPEBPALICHUS SHEPTUHU B TETJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKECHHUS.

Ha6nronenue nuddysun.

Habmronerune SBIICHUA CMauMBaHKS M KaIMILIIPHBIX SBJICHUM.
Hab6ntonenue TemioBoro pacimpeHus Tedi.

N3MeHeHue naBieHus ra3a Npu HW3MEHEHHM 00BbEMAa W HArpeBaHUU WIH
OXJIAKJICHUH.

[IpaBuia n3mMepeHus TEMIIEPATYPHL.

Bunae! Termonepenaun.

OxJtaxkieHue npu COBEpIICHUU paOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HabGnroneHnue KumeHus.

12. HaGnrogeHue nocTosiHCTBA TeMITEpaTyphl MU IJIaBJICHUU.

13. MoJienu TeIUIOBBIX JABUTATEIICH.
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Jlabopamopnsie pabomuol u onvimol.

1. OnbITHl IO OOHAPYKEHUIO ACHUCTBUS CHJI MOJICKYJIIPHOTO MPUTSKCHUS.

2. OmbITHI 10 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIM caxapa.

3. OnbITel N0 HAOJIOJEHUIO TEIUIOBOIO PACHIMPEHUs] Ta30B, JKUJIKOCTEH U

TBEPJIBIX TEIL.
4. OmnpenencHue NaBICHUS BO3AyXa B OaJJIOHE HITIPUIIA.
OnbITHL, AEMOHCTPUPYIOIIHME 3aBUCUMOCTD JABJICHUS BO3/lyXa OT €ro 00béma
Y HarpeBaHUs WIH OXJIAXKICHUS.

6. IIpoBepka runoTessl JMHEHHOM 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJKOCTU B
TEPMOMETPUUYECKOIN TpyOKe OT TeMIIepaTyphl.

7. HaOnroneHue wu3MEHEHUs BHYTPEHHEM OJHEpPruM Tejda B pe3ysbTaTe
TEIJIONepeayl U padOThl BHEITHUX CHUJI.

8. HccnenoBaHue sBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U

ropsiyer BOJIBL.

9. OmpeneneHure KOJIUYECTBA TEIUIOTHI, IOJIy4YE€HHOTO BOJOW MpHU TEMJI00OMEHE

C HarpeThIM METATMYECKUM HUITUHAPOM.

10. OnpenesieHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCapeHHs..

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3/yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIaBJICHUS JIbJA.

Paznen 7. DaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onextpusanus Teda. JlBa poja >3JeKTpUYEcKUx 3apsnoB. B3aumoneictBue
3apspKeHHBIX Tell. 3akoH KylioHa (3aBUCHMOCTB CHIIBI B3AMMOJCHCTBHS 3aPSAKEHHBIX
TEJl OT BEJIMYMHBI 3aPSAJI0B U PACCTOSHUS MEXKAY TEIAMH).

OnekTpuueckoe mnosie. Hanpsk€HHOCTH dnekTpudeckoro mons. [IpuHiun
CYTIEPIIO3ULIMU JIEKTPUUECKUX MOJIEH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsaoB. OJEMEHTapHBIA 3JIEKTPUUYECKUN 3apsi.
Crpoenue aroma. IIpoBOAHUKN U JUANEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsna.

ONEeKTpUYECKUd TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA.
HNcTouHuKu TOCTOSSHHOTO TOKa. JIeWCTBUS DJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMUYECKOE, MAaTHUTHOE). DJIEKTPUUYECKUI TOK B KUJKOCTSIX M ra3ax.

Onektpuueckass  nenb. Cuima  Toka.  DIEKTPUUECKOE  HaNpsKEHUE.
ConpoTuBiieHHE TPOBOJHUKA. Y I€JIBHOE CONPOTHUBIIEHHE BelIEeCcTBA. 3akoH OMa i
y4dacTka uenu. [locnenoBarenbHoe U napajiyieIbHOE COEAUHEHNE MPOBOJHUKOB.

PaGota © MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DJeKTpuUuecKrue Lenu U MOTPEeOUTENN 3JIeKTpudeckoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.



[TocTrosiHHBIE MAarHUTHl. B3auMOJENCTBUE TOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nose. MarautHoe nosie 3eMJIM U €ro 3HaueHue i )Ku3Hu Ha 3emiie. OnbIT JpcTesa.
MarHutHoe 1oJje 3JIeKTPUIEeCKOoro Toka. [I[puMeHeHue 3MeKTpOMarHuToB B TEXHUKE.
JlelicTBUE MAarHMUTHOTO TIOJi HA TMPOBOJHUK C TOKOM. OJEKTPOABUTATEIb
NOCTOSIHHOTO ~ TOKa. lCIonp30BaHUE  BIEKTPOABHUraTelicd B TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel @apajnes. SBineHue 3yeKTpoMarHuTHOW mHAykuuu. llpaBuino JleHna.
DIIEKTPOreHepaTop. CrnocoOb1 MOy YEHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DIIeKTpU3aLUs TEIL.
JIBa poJa 3JIEKTPUUYECKHX 3apAI0B U B3AUMOJICHCTBUE 3apyKEHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE IIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[TpoBOAHUKY U TUDIICKTPUKH.
MopenupoBaHUE CUIIOBBIX JIMHUN ANEKTPUUECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B AKUJKOCTH.
. I'a30BbI1 paspsa.
. I3mepenue cuiibl TOKa aMIepMETPOM.
. I3MepeHne 371eKTpUIeCKOTro HANPSKEHUST BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUHN.
. B3aumoeicTBre MOCTOSHHBIX MarHUTOB.
. MopenupoBaHue HEBO3MOXHOCTH pa3/ieJICHUs MOJIFOCOB MarHuTa.
. MonenupoBaHrne MarHUTHBIX TOJIEH MOCTOSSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarHutHoe€ noje Toka. DJIeKTPOMarHur.
. JleicTBHE MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DIIEKTpOABUTATEINb MOCTOSIHHOTO TOKA.
. UccrnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.
. OnbiThl Dapajes.
. 3aBUCUMOCTh HaNpaBJ€HUS HWHIAYKIMOHHOTO TOKAa OT YCIOBHH €ro
BO3HUKHOBEHMUSI.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnwie pabomel u onvimol.
1. OmpITBl 1O HAOMIOACHUIO DJEKTPU3ANMH TN WHAYKIHEH ¢ TpH
CONIPUKOCHOBEHUH.
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2. HccnenoBaHue HEWCTBUA DJIEKTPUYECKOTO IO HAa MPOBOJHUKA U

TUAIIEKTPHUKHU.

COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

N3MepeHne u peryimpoBaHUe CUJIbI TOKA.

N3MepeHne U peryJImpoBaHUE HAIIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYILIETO YEPE3 PE3UCTOP, OT

CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTUBIICHUS
IPOBOJHUKA OT €T0 JUIMHBI, IUTOIIAIN [TONEPEYHOT0 CEYEHUS U MaTEpHAIa.

8. IlpoBepka 1mpaBuia CIIOXKEHUS HAaNpPsDKEHWM IIPU  MOCIEAO0BATEIIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia [ CWIbl TOKa MpPU NApaLIEIBHOM COEAMHEHUU
PE3UCTOPOB.

10. Onpenenenre paboThI IEKTPUUECKOI0 TOKA, UIYILErO Yepe3 PE3UCTOP.

11. OnpenesieHne MOITHOCTH JIEKTPUYECKOr0 TOKA, BBIIEISIEMON HAa PE3UCTOPE.

12. MccnenoBaHre 3aBUCMMOCTH CHJIBI TOKA, WAYIIErO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenne KIIJ[ narpesarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MAarHUTOB.

15. MI3ydyeHrne MarHuTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEAMHEHUHU U
pazzieneHun.

16. MccnenoBanue 1eWCTBUS SJIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPETIKY.

17. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KaTYyIIKH
C TOKOM M MAarHuTa OT CHJIbI TOKA U HaIlpaBJIEHUS TOKA B KaTyLIKE.

18. 3yueHue AeiiCTBUS MAarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U u3ydeHue padoThl AIEKTPOIBUTATENS.

20. MI3mepenne KIIJ[ anekTpoaBurareibHOW yCTaHOBKH.

21. OmBITBI IO  WCCIEAOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW MHAYKIUU:
UCCIIEI0BAHNE U3MEHEHNI 3HAYECHUS U HAIIPABJIEHUS MHAYKLIIMOHHOIO TOKA.

o v AW

JEATEJBHOCTH YUUTEJIS C YYETOM PABOYEHN ITPOT'PAMMBbBI
BOCIIMTAHUSA

— MAaKCHMaJbHOE HCHOJIb30BAHUE BOCIMUTATEIBHBIX BO3MOXXHOCTEU COJEPKAHUSA
ydyeOHOro mnpeaMera Uit (GOPMUPOBAHUS y  OOYYaAIOIIMXCS  POCCUHUCKHUX
TPAJHUIMOHHBIX  JYXOBHO-HPABCTBEHHBIX W  COLMOKYJBTYPHBIX  IIEHHOCTEM,
POCCHICKOr0 MCTOPUYECKOrO0 CO3HAHUS HA OCHOBE HMCTOPHUYECKOTO MPOCBEIICHUS,



no00p COOTBETCTBYIOUIETO COJAEpPKAHUS YPOKOB, 3aJaHul, BCIIOMOTaTEIbHBIX
MaTepHaJIOB, TPOOIEMHBIX CUTYaLUH JJIs1 OOCYKICHUN;

— y4€T T1IeNEeBBIX OPHEHTHPOB PE3YyIbTATOB BOCHUTAHUS B  OINPEACICHUU
BOCITUTATEIBHBIX 33]1a4 YPOKOB, 3aHATHIA;

— BBIOOp METOJOB, METOJIMK, TEXHOJOTUH, OKa3bIBAIOIIUX BOCIUTATEIHLHOE
BO3JICHICTBHE HA JIMYHOCTH B COOTBETCTBUM C BOCIHUTATEIILHBIM HCAJIOM, IEIBIO U
3a/layaMy BOCIIUTAHUs, 1IEJIEBBIMU OPUEHTUPAMH PE3YJIbTaTOB BOCIIUTAHUS;

— peanm3aIyio MPUOPUTETA BOCIIUTAHUS B YICOHOH JACATEITHHOCTH;

— TPUBJICYCHUE BHUMAHUS OOYYAIOMIMXCS K IIEHHOCTHOMY acTEeKTy M3ydaeMbIX Ha
ypoKax TpPEeAMETOB, SBJICHUNA U  COOBITUM, WHUIMUPOBAHUE OOCYXICHUH,
BBICKA3bIBAHUN CBOETO MHEHUS, BBIPAOOTKH CBOETO JUYHOCTHOTO OTHOIIEHHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSIM, JINIIAM;

— TpPUMEHEHUE HWHTEPAKTUBHBIX (opM yueOHOU paboOThl - MHTEIJICKTYyaJIbHbIX,
CTUMYJIMPYIONINX TMO3HABATEIbHYI0 MOTHBAIIMIO, UTPOBBIX METOIUK, IUCKYCCHUH,
JAIOMUX BO3MOXKHOCTH MPUOOPECTH ONBIT BEICHUS KOHCTPYKTHMBHOTO JIMAJIOTa;
IpyNIoBoOil pabOThl, KOTOpasi YYUT CTPOUTH OTHOIICHUS M JCHCTBOBaTH B KOMaHJE,
CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBITTUICHHUSI,

— o0y IeHre 00yJarouuxcsi COOMI0AaTh HOPMBI TTOBECHUS, PAaBUia OOIIEHUS CO
CBEPCTHUKAMH W TI€JaroramM, COOTBETCTBYIOIIHE YKIATy O0OIIeo0pa3oBaTeIbHON
OpraHu3alliy, YCTAaHOBJICHHE TOOpOKeIaTeTbHOM aTMOoCchephr;

— opraHuzanui medcTBa MOTUBHPOBAHHBIX OOYYAOMIMXCS HAJ HEYCHEBAIOIINMHU
OJIHOKJIACCHUKAMH, B TOM YHUCJE C OCOOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMH,
JAIOLIEro 00yYaroumMcsl COIMaIbHO 3HAYUMbIA OMBIT COTPYAHUYECTBA U B3aUMHOU
MTOMOIIIH;

— WHUIUUPOBAHUE U TIOJJICPIKKY MCCIIECIOBATEIBCKON JCSITEIIBHOCTH 00YyJaronuxcs,
IJJAHUPOBAHWE W BBIMOJHEHWE WHIWBHAYAIbHBIX W TPYIIOBBIX TPOEKTOB
BOCITUTATEILHOW HAMPABIEHHOCTH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS TIIPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA



N3yuyenue pu3nKu Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMpPaBIECHO Ha

TOCTIDKCHUE JIMYHOCTHBIX, METANPEAMETHBIX M TPEIAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare uzydeHus: UMK Ha ypOBHE OCHOBHOT'O OOIIEr0 00Opa3oBaHUs Yy

oOyuaromierocsi Oyayt chopMupoBaHbl CIEAYIOIMIUE JIUYHOCTHBIE pE3yJbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- IPOSIBIICHHE WHTEpPEca K UCTOPUM U COBPEMEHHOMY COCTOSHHMIO POCCHUCKOMN
bu3nUecKoil HayKH;

- [ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYKJICHUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JOCTHKEHUMN
busuKy;

- OCO3HaHUE BaXHOCTH MOPAIBHO-3THUECKUX MPUHIHUIOB B AEATEIbHOCTU
Y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUATHE ICTETUYECKUX KA4YeCTB (DM3MUECKOM HayKu: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO NMO3HAHUSA:

- OCO3HAHME [IEHHOCTU (PU3NYECKON HayKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUILIEW COCTABISIOMIEH KYJIbTYPHI;

- pa3BUTHE HAy4YHOW JIO003HATEIBLHOCTH, HHTEpEca K HCCIeN0BATEIhCKOMN
JEATEIIbHOCTH;

5) popMuUpPOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:

- OCO3HAaHME IIeHHOCTH Oe30macHoro oOpa3a KHU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil O€30MACHOIO TIOBEACHHUS Ha
TpaHCIIOPTE, Ha JOporax, C DJIEKTPUYECKUM U TEIJIOBBIM OOOpYIOBaHHWEM B
JIOMAITHUX YCIIOBHUSIX;

- chOpMUPOBAHHOCTDH HAaBBIKA pe(IICKCUH, TPU3HAHUE CBOETO IIpaBa Ha OIIUOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE YYacTH€ B pEIICHUM MPaKTHYEeCKUX 3a7ady (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHU3alluy, rOpoa, Kpasi) TEXHOJOTHYECKONW U COLUAIbHON
HaIpaBJIEeHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMM;

- UHTEpeC K MPaKTUYECKOMY H3YUYEeHHIO TpodeccHii, CBI3aHHbBIX ¢ (PUUKOW;

7) 3K0JIOrH4eCKOro BOCIMTAHMS



e - OpHUEHTAlMSI HA TpPUMEHEHUE (U3MYECKUX 3HAHUM NJisi pEelIeHUs 3ajad B
o0JacTh OKpYXKarollel cpenbl, IJIaHUPOBAHUS TOCTYNIKOB M OICHKH HX
BO3MO>KHBIX ITOCJIEACTBUAN JIJIS1 OKPYKAIOIIEW CPEJIbI;

e - OCO3HaHHE TIJ00AJLHOIO XapakKTepa HKOJOTMYECKUX MpoOJieM U IyTed Hux
pelieHus;

e 8) aganTauMu K H3MEHSIOIIMMCS YCJOBUSIM COLUMAJIBHOW M NPHPOIHOI
cpeabl:

e - IOTPEOHOCTH BO B3aMMOJICUCTBUH NPH BBHITIOJHEHUU HCCIIEOBAaHUN U MPOEKTOB
($u3nYeCcKOil HalIPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JAPYTUX;

e - TOBBIUICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€pe3 IPaKTHYECKYIO
NeSATEIbHOCTD;

e - MOTPEOHOCTHh B (POPMUPOBAHUU HOBBIX 3HAHMI, B TOM 4YHCIIE (POPMYIHPOBATH
UJIEH, IOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHUE Ne(PULIHUTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH B oOjacTu
busuKy;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B NIPUOOPETEHUHN HOBBIX (PU3HUECKUX 3HAHUM;

e - CTpPEMJICHHME aHAJIM3UPOBATH U BBISBISATH B3aMMOCBS3U NMPUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OILECHKAa CBOMX JIEMCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOLIYIO CpeEANy,
BO3MO>KHBIX [VI00AJIBHBIX TOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHUS MporpaMMbl 1O (GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydvatomerocs OyayT chOpPMHPOBAHBI  MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHBIC NEUCTBUS,
KOMMYHUKATHUBHBIE  yHHBEpPCAJIbHBIC  y4eOHBIC  NIEUCTBHS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:
e BBIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKK OOBEKTOB
(siBNICHMI);
e YCTAHABJIWBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS s
000011IeHNS U CpaBHEHUS,
e BBISBJISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B pacCMaTpUBaeMbIX (akTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBIICHHUSIM;



BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3W MpPU HM3YYCHUH (PU3MUYECKHUX
SIBJICHUW U MPOLIECCOB, JI€JIaTh BBIBOJIbI C UCIOJIB30BAaHUEM JICAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUHN, BBIIBUTaTh THUIOTE3bl O B3aMMOCBS3SX
(bu3HUEeCKUX BEJINYUH;

CaMOCTOSTENIbHO BBIOMPATh CIOCOO pelleHus: yuyeOHou (u3nueckoi 3anayuu
(cpaBHeHME  HECKOJBKUX  BAapUAHTOB  pElHIeHUs, BbIOOp  Haumbolee
MOAXOJIAIIETO C YYETOM CaMOCTOSATENIBHO BbIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/bCKHe AeiiCTBUS.

UCII0JIB30BAaTh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJIECHHOMY IUIAHY OIBIT, HECIIOKHBIN
(U3MUECKUIl SKCHEPUMEHT, HEOOJNBIIOE HCCIEeNOBaHUE (U3UUECKOrO
SABJICHUS;

OLICHUBATh HAa MPUMEHUMOCTb U JTIOCTOBEPHOCTh MH(POPMALIHIO, TOJIYYCHHYIO
B XO/JI€ UCCJIEIOBAHUS NN IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yjibTaTaMm
IIPOBEAEHHOTO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBAHMS;

MPOTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIIEe  pa3BUTHE  (PUBHYECKHX
IPOLIECCOB, a TAK)KE BBIABUTATH MPEANOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ nnpopmanueii:

MPUMEHSATh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI W 3alpOChl MPHU TMOUCKE U
orOope HMH(OpPMAlUM WM JaHHBIX C YYETOM MPEMJIOKEHHOW y4eOHON
bu3uYecKon 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH HHGOPMALUIO
pa3IMYHBIX BUIOB U (HOPM MPEICTaBICHIS;

CaMOCTOSITENIFHO ~ BHIOMpaTh  ONTUMaJbHYIO  (QOpMYy  TpPEIACTaBICHUS
nHGOpPMAIUU U WILTIOCTPUPOBATH pelllacMble 3314 HECTOKHBIMH CXEMaMH,
TuarpaMMaMu, WHOU TpadUuKoil U UX KOMOMHAITUSIMHU.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

B XoAe oOCyXaeHHs ydyeOHOTro marepuajna, pe3yJIbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOl TEMBI U
BBICKA3bIBaTh MWJIE€W, HAICJICHHbIE Ha pEIIeHHE 3aJauyd U TMOJAepKaHHe
Oaro»keyIaTeIbHOCTH OOIEHNS;

COTIOCTABJIATH CBOM CYXKIEHUS C CYKICHUSIMH IPYTHX YYaCTHHKOB TUANOTa,
OoOHapyX1BaTh pPa3IM4YMe U CXOACTBO MO3ULIMIL;

BbIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MINCbMEHHBIX TEKCTAX;

nyOJIMYHO TMPEACTaBIATh PE3YJIbTaThl BHIMOIHEHHOTO (PU3NYECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEJOBAHUS, ITPOEKTA);



MOHUMATh M HUCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHONH U MHIAMBHIYaTbHON
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATD I€JIM COBMECTHOM JIEATEIBHOCTH, OPTraHU30BBIBATH ACHCTBHS IO
e€ JOCTIKEHHIO: PACIPENeATh POJIH, 00CYKIaTh MPOLECCHl U PE3yNbTaThl
COBMECTHOH paboThl, 00001IaTh MHEHUS! HECKOJIBKHX JIIOJIEH;

BBITIOJIHATH CBOIO YacTh Pa0OTHI, JOCTUTash KaueCTBEHHOTO pe3yJsibTaTa IO
CBOEMY HAIPABIICHUIO U KOOPIUHUPYS CBOHM JNEUCTBUS C IPYTHUMH UYJICHAMH
KOMAaH/Ibl;

OLICHMBATh KayeCTBO CBOETO BKJaJa B OOMMHA NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIEHO C(POPMYIHMPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUSL.

PerJIﬂTI/IBHble YHuBEpPCaJlbHbIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYyaIUSAX, TPEOYIOIIUX AJIs
peieHus (U3NYECKUX 3HaAHUIH;

OPUEHTHPOBATbCA B  PA3JIMYHBIX  MOAXOAAX  IPUHATHAA  pPELICHUU
(MHAMBUAYaJIbHOE, NPHUHATHE PEIICHWs B Tpynne, MPUHATHE pelIeHU
rpynmnoi);

CaMOCTOSTENIbHO COCTABJISITH QJITOPUTM pELIEHUs (PU3NYECKOM 3alaud WU
IUIaHa HCCJIENOBAaHUS C YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI PELICHUM;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYallMH U MpeJiaraTh IJIaH €€ U3MEHEHUS;
OOBSACHATh  NPUYMHBI  JOCTIKEHUS  (HEIOCTHDKCHHS)  pe3yJbTaTOB
NeSTeTLHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTh (B TOM YHCJIE B XOJ BBIMOJHECHUS
(bU3UYECKOro UCCIIe0BaHUs WU NMPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIUXCS ~ CUTyallud, YCTAaHOBJICHHBIX  OIMIMOOK,  BO3HUKIIIHX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEIN U YCIOBUSIM;

CTaBUTh Ce0s1 HA MECTO JAPYTroro 4eJoBeKa B XO0J€ Cropa WU JUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHHUS U JIOTHKY JAPYToro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPH pEIICHUH (PU3NYECKUX 3a7a9 WIH B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI



K konny oOyuenus B 8 kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

HCIIOJIb30BaTh MOHATHS: Macca WM pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSHHSI BEIECTBA, KPUCTALUINYECKAE U
amop(HbIe TeJa, HACHIILIEHHBIM U HEHACBIILIEHHBIN Map, BIAXHOCTh BO3/1yXa,
TEMIIEpaTypa, BHYTPEHHsS JHEPrus, TEIUIOBOM JBUIaTElb, JJIEMEHTapHBIN
ANEKTPUYECKUH 3apsifl, SJIEKTPUUYECKOE IO0JI€, MPOBOJHUKU M JTUAJIEKTPUKH,
ITOCTOSTHHBIN AJEKTPUYECKUM TOK, MATHUTHOE TOJIE;

pa3nnuaTh SABJIEHUS (TEIUIOBOE pacCUIMpEHUE U CXaThe, Terionepenaya,
TEIJIOBOE PABHOBECHE, CMAauyuMBaHWE, KaWLISPHBIE SBJICHMS, HCIIAPEHHUE,
KOHJIEHCAllUsl, IUIaBJI€HUE, KpUCTauM3auusi (OTBEpAECBAaHUE), KHUIICHUE,
Teronepeaaya (TemIonpoOBOJHOCTb, KOHBEKIIMS, U3TyUYEHHUE), AIEKTPU3aLUs
TE€J, B3aMMOJICUCTBHUE 3apsA0B, NEUCTBUS AJIEKTPHUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBME MAarHWTOB, JACWCTBUE MAarHUTHOIO IIOJIA Ha
IPOBOJHUK C TOKOM, 3JEKTPOMArHWTHas HWHIAYKLHUSA) IO ONUCAHUIO HUX
XapaKTEPHbIX CBOWCTB U HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOLIUX IaHHOE
(u3HUecKoe SBICHUE;

pacrno3HaBaThb  NPOSIBICHUWE  W3YYEHHBIX  (U3MUECKUX  SBJICHUH B
OKpY)XalollleM MHpe, B TOM 4HCIe (U3MUECKUE SIBICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSDKEHUE U KAWJIISIPHBIC SIBJICHHS B IPUPOJIE, KPUCTAIUIBI
B mnpupojae, uznydenue ComHIa, 3aMep3aHue BOAOEMOB, MOPCKUE OpHU3bI,
oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B
atMocepe, FIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMIIH,
apeld mosrocoB, pojib MArHUTHOTO MOJIA JJI JKM3HU Ha 3emJie, MOJIIPHOE
CUsIHUE, [IPU ATOM NEPEBOJIUTH MPAKTHUECKYIO 3a/1auy B y4€OHYIO, BHIICIAThH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NYECKUX SBICHUN;

ONMKCHIBATh WM3YYEHHBbIE CBOMCTBA T€A U (U3UUECKHUE SIBICHUS, WCIONb3Ys
(¢u3znyeckue BETMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEPIHs, KOJIUYECTBO
TEIUIOTHI, yJIeJbHas TEINIOEMKOCTD BEILIECTBA, YAEIbHAS TEIJIOTA IUIABJICHNUS,
ylenbHas TeIioTa napooOpa3oBaHusl, yJeabHas TeMIOTa CropaHus TOILIMBA,
KO3 (PUIIMEHT TOJIE3HOTO ACHCTBUS TEIUIOBOM MAalllMHBI, OTHOCUTEIbHAs
BJIAYKHOCTh BO3/yXa, JJEKTPUYECKUH 3apsij, cuila TOKA, 3JIEKTPUUYECKOE
HaIpSOKEHUE, COIMPOTHUBIIEHHE MPOBOJHUKA, YAECIbHOE CONPOTUBIICHUE
BEIIECTBa, pabOoTa M MOIIHOCTh 3JEKTPUUYECKOTO TOKA), MPU OMUCAHHUH
IOPaBWJIBHO TPaKTOBaThb (PU3MYECKUI CMBICI HCHOJIb3YEMBIX BEJIWYMH,
0003Ha4YEeHHUA M EAUHMIBI (PU3UYECKUX BEJIIMYMH, HAXOAUTb (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C OPYTMMH BEJIWYHMHAMH,
CTPOUTH TPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;



XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBJICHUS U IPOLECCHI,
WCIIONb3ysl OCHOBHBIC TIOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKON TEOpUHU
CTPOEHHUS BEIECTBA, MPUHLHUII CYHEPIO3HUIMN MOJed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHus 3apsaa, 3akoH Oma Ui ydacTka LENH, 3aKOH
Jlxoyns—JIeHna, 3aKk0H COXpaHEHHUs! SHEPTHH, IIPU 3TOM JaBaTh CIOBECHYIO
(opMyJIMPOBKY 3aKOHA U 3allUCHIBATh €M0 MAaTEMATHUECKOE BBIPAXKECHHUE;
OOBSCHATH (PU3MUYECKHE TMPOLIECChl M CBOWCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyallM NPAKTUKOOPUEHTHPOBAHHOTO XAapaKTepa: BBIABILITH
NPUYUHHOCIIEICTBEHHBIE CBA3H, CTPOUTh OOBACHEHHE M3 1—2 JIOTUYECKUX
IaroB ¢ Omopoil Ha 1-2 U3yYEHHBIX CBOWCTBAa (PUBUYECKUX SIBJICHUH,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THbIE 3a/1a4d B 2—3 IEUCTBHS, UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbL,
CBA3BIBaIOIIME (PU3UUECKUE BEJIMYHMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlauu
3aIIMChIBATh KPATKOE YCIIOBUE, BBIABIATH HEAOCTATOK JAAHHBIX U1 PEIICHUSA
3aJlayM, BbIOMpaATh 3aKOHBI U (OPMYJIbl, HEOOXOOUMBIE i1 €€ pEeLICHMUS,
MPOBOJIUTh PACUYETHl M CPABHUBATH IOJIYYEHHOE 3HAYEHHE (PU3NYECKOU
BEJINYMHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXKHO pPEIIUTh MpPH  [OMOIIU
(u3nYecKuXx METOAOB, HCIOJB3YySl ONHMCAHWE WCCIEIOBaHUs, BBIICIATD
[IPOBEPSEMOE  IIPEANOJIOKEHHUE, OLEHHUBATh IPABUIBHOCTb  IOPSAIKA
IIPOBEJICHUSI UCCIIENOBAHUs, A€IaTh BBIBOIBI;

MIPOBOJIUTH OMBITHI MO HAOTIOJEHUIO (DU3UUECKUX SBJICHUN WU PU3NYECKHUX
CBOMCTB Te (KalWUIIPHBIE SIBICHMS, 3aBUCUMOCTb JABJICHUS BO3/lyXa OT €r0
0o0bEMa, TeMIepaTypbl, CKOPOCTH MpoOIlecca OCTHIBAHUS M HarpeBaHus Ipu
U3ITyYEHHUH OT 1BETa M3JIydarolieil (orIoarliiieii) moBepXHOCTH, CKOPOCTh
UCIIapEHUs] BOJABI OT TEMIEPATYPhI KUIKOCTH U IUIOAAN €€ TOBEPXHOCTH,
JNEKTpU3alMsg TE€JI W B3aUMOJCHCTBUE  DJIEKTPUYECKUX  3apsJIOB,
B3aMMOJICHCTBUE TNOCTOSIHHBIX MAarHWTOB, BU3yaJIM3allsl MarHUTHBIX IOJIEH
ITIOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO I10JI HA IPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTA, CBONCTBA AJIEKTPOBUTATENS MOCTOSSHHOTO TOKA):
dopMynMpoBaTh MPOBEpPSEMbIE MPEIINOIOKEHUSA, COOMpaTh YCTAHOBKY W3
MpeIoKEHHOro 000pyA0BaHuUs, OMHUCHIBATh XOJ ONbITa U (OPMYIUPOBATH
BBIBO/JIBI;

BBITIOJIHATH INPSAMbBIE U3MEPEHHUSI TEMIIEPATypPbl, OTHOCUTENBHON BIAKHOCTH
BO3[lyXa, CWIbl TOKAa, HAIPSHKEHUS C MCIOJb30BAHUEM aHAJIOIOBBIX
npuOOpOB M JNAaTYMKOB (PU3NYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTaThl
M3MEPEeHHM ¢ YIETOM 3aJIaHHON a0COTIOTHON MOTPENTHOCTH;

MPOBOANTH MCCIEAOBAHUE 3aBHUCHUMOCTH OJIHOM (PU3UYECKOM BEIUYUHBI OT
ApPyrol €  HCIOJb30BaHHWEM  IMpPSIMBIX  H3MEpPEHUl  (3aBUCUMOCTH



COMPOTHUBJICHUS TPOBOJIHUKA OT €0 JIJIMHBI, MJIOMIAU ONEPEUYHOT0 CEYEHUS
U YAEJIBbHOTO CONPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, HUIYIIETO
4yepe3 NPOBOJHUK, OT HaNpsHKEHUS Ha MPOBOJHHUKE, HCCIEIOBAHUE
MOCJIEIOBATEIBHOTO M TNapaJlJIeIbHOTO  COCIMHEHUM  MPOBOJAHHUKOB):
IUTAHUPOBATH KCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS,
cienysi MOPeJIoKEHHOMY IUIaHy, (UKCHUPOBATH PE3YJbTAaThl MOJYy4YEHHOU
3aBHCHMOCTH B BUJIE TaOJHIl U TpaHUKOB, JI€JaTh BHIBOIBI MO pe3yibTaTaM
HCCJIEI0BAHMS;

OPOBOJUTh KOCBEHHBbIE MW3MEpEHUsi (U3MUECKUX BeIMUYUH (yAesbHas
TEIUIOEMKOCTh BEIECTBA, CONPOTUBIICHUE MTPOBOAHMKA, pab0oTa U MOIIHOCTh
ANEKTPUYECKOTrO TOKA): IJIAaHUPOBATH U3MEpPEHUS, coOupaTh
AKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIEAys MNPEIJI0KEHHON HWHCTPYKLHH, WU
BBIYMCIIATH 3HAUCHUE BEJIMYMHBI;

co0II01aTh IpaBUJia TEXHUKKU OE30MacHOCTU IpU paboTe ¢ J1abopaTOPHBIM
000opy10BaHUEM;

XapaKTEepU30BaTh  MPUHUUIBI  JEUCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMHCaHUs (B TOM YUCIE: CUCTEMA
OTOIUICHUSI JJOMOB, TUTPOMETp, MapoBas TypOMHa, aMIIEpMETP, BOJIbTMETD,
CUETYMK DJIGKTPUUYECKOW HHEPruM, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeJbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), DIEKTPUUYECKHUE
MPEAOXPAHUTEINHU, DIEKTPOMArHUT, SJIEKTPOABUTATENb MOCTOSHHOTO TOKa),
UCIIONIb3Ysl 3HAHMUS O CBOMCTBAX (DU3MUECKUX SBICHUHA M HEOOXOIMMBbIE
(puznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTENbHBIC
npuOOpHI MO CXEMaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, JABUTATE]Ib BHYTPEHHEro CrOpaHus,
AJNIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl JJEKTPUUYECKUX Lenerd ¢
IIOCJIEIOBATEIbHBIM W IApaJUICIbHBIM COEJUHEHUEM 3JIEMEHTOB, pa3jidnyas
YCIIOBHBIE 0003HAYEHUS JIEMEHTOB IEKTPUUCCKUX LIETICH;

OPUBOAUTH IPUMEPHI (HAXOIUTh UHPOPMALIMIO O MPUMEPaX) MPAKTUYECKOTO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHUH B TOBCEAHEBHOM IKU3HM IS
obecrieueHuns 0€30MaCHOCTH MPU OOpaIeHUH ¢ MPUOOPaMU M TEXHHUECKUMU
YCTPOMCTBaMH, COXPaHEHUS 310POBbs M COOIIOCHUS HOPM IKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

OCYUIECTBJISATH MOUCK MH(pOpMaluu puznyeckoro cojaepxxkanus B Uurepuere,
HAa OCHOBE HMEIONIMXCS 3HAHUM W MyTEM CpPABHEHMS JOMOIHUTEIbHBIX
MCTOYHUKOB BBIACIATH MH(OpPMAIIMIO, KOTOpas SBISETCS MPOTUBOPEUMBOM
WJI MOKET OBITh HEJTOCTOBEPHOM;



WCIIOJIB30BaTh IPH BBIMOJHECHUN YYCOHBIX 3aJaHMH HAYYHO-IIOMYJIIPHYIO
TUTEPATYPY (PU3NUECKOTO COACpIKAHUsS, CIIPABOYHBIE MaTEPHAIIbI, PECYPChI
cetu HMuTepHeT, BiameTh NpuéMaMUd  KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpa3oBaHus HH(POPMAIIUU U3 OJHOW 3HAKOBOH CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC IMCHBbMCHHBIE M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mass MHpOpPMAIIUIO K3 HECKOJBKUX HCTOYHUKOB  (PHU3UYECKOTO
coJiepKaHusl, B TOM YHCJIEC MyOJUYHO MPEACTABIATh PE3yabTaThl MPOSKTHOMN
WJIM WCCIIEAOBATEIbCKOU JCSITEIIBHOCTH, TP 3TOM T'PAMOTHO HCITOIh30BATh
W3YUYEHHBI TMOHATHHHBIM  ammapaT Kypca (U3MKH, CONMPOBOXKIATh
BBICTYIUICHUE TIPE3CHTAIUCH;

MPU  BBITIOJHEHWHW YyYEOHBIX TMPOCKTOB U HCCICHOBAHWNA (PU3NUECKHUX
MIPOIIECCOB  PACTIPEACISITh OOSI3aHHOCTH B TPYNIE B COOTBETCTBUH C
IIOCTaBJIEHHBIMU 3aJladaMH, CIEAUTHh 3a BBIIOJHEHHEM IUJIaHa ACHCTBUH U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIIGHUBaTh COOCTBEHHBIM BKJIAJT B
NEATEeIIbHOCTh TPYMIIbI, BBICTPAUBATh KOMMYHUKATHBHOE B3aWMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrposbnble IIpakTHyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
. bubmuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea 7 1 bubmuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i I 20 2 7
OCTOAHHBIN SICKTPIACCIIH TOX https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 ICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 14.5
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KVIACC

Ne

w/n Tema ypoka

KoauuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3ydeHust

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-

1 KMHETUYECKOM TEOPUU U
WX OTIBITHBIC
HOJTBEPKICHUS

Macca u pazmep aTOMOB U
MOJIEKYJI

Mopaenu TBEPAOTO,
YKUIKOTO U Ta3000pa3HOro
COCTOSIHUH BeIIeCTBA.
BxoaHo# KOHTPOJIb

OOBsICHEHUE CBOMCTB
TBEPAOTO, )KHUJIKOTO U
ra3o00pa3HOro COCTOSTHUM
4 BEIIECTBA HA OCHOBE
IMOJIOKSHUHN
MOJICKYJISIPHO-
KMHETUYECKON TEOPUHU

Kpucrannuueckue u
amop(dHbIe Tena

CwmaunBaHUeE U
KanWJUIIPHOCTb.
IToBepxHOCTHOE
HaTsDKCHUE

TennoBoe pacmmpenne n
cKatue

Temneparypa. CBs3b
TEeMITepaTyphl CO
CKOPOCTBIO TETJIOBOTO
JIBUKECHUS YACTHI]

BuyTtpenHssa sHeprus.
9 CrniocoObl U3MEHEHUS
BHYTPEHHEHN SHEPIUU

10 Bunel remonepenaun




11

12

Ypok-koHbepeHIus
"[IpakTHueckoe
HCIOJIb30BaHUE TETIOBBIX
CBOMCTB BEILIECTB U
MaTepUajoB B LEJSIX
sHeprocoepexeHus"

KommyecTBO TEIIOTHI.
y,[[eJ'IBHaﬂ TCIINIOEMKOCTD

13

YpaBHEHHE TEIOBOTO
Oananca. TeruooOMeH u
TEIJIOBOE paBHOBECHE

14

Jlaboparopras pabota
"UccnenoBaHue sSIBICHHS
TEII000MEHa Tpu
CMEIINBAHNHN XOJI0IHON U
ropsiaeit Boanl"

15

Pacuer xonuuecTBa
TEIJI0THI, HEOOXOUMOTO
JUTsl HAarpeBaHUsl Tela U
BBIJICJISIEMOTO MM TIPU
OXJaXKICHUH

16

17

18

19

JlaboparopHnast pabota
"Onpenenenue yaenbHOU
TETJIOEMKOCTH BemecTBa"

DHeprus TOIUIMBA.
VY eapHas TEIIoTa
CropaHus

IInaBnenue u
OTBEp/IC€BaHUE
KPUCTAJUTMYECKUX TEll.
VYV nenwHas TeIioTa
IUTABIIEHHS

JlaGopatopHnas pabora
"OnpeneneHue yaeabHOU
TETUIOTHI MIJIaBJIEHUS Jbaa"

20

[TapooGpa3zoBanue u
KoHAeHcauus. Mcnapenue

21

Kunenune. Y nennHas
TeII0Ta mapooOpa3oBaHMs
M KOHJICHCALIUH.
3aBHCHUMOCTh




TEMIIEPaTyphbl KUTIEHUS OT
aTMoc(hepHOro JaBlIeHUS

22

Brnaxxnocts Bo3ayxa.
Jlaboparopuas pabota
"Onpenenenune
OTHOCHUTEIIEHOU
BJIAKHOCTH BO3yxa'

23

Pemenue 3aau Ha
ONPEACIICHUE BIIA)KHOCTH
BO3yXa

24

[TpunHIMIBI paGOTHI
TETUIOBBIX JIBUTATENCH.
[TapoBast TypOuHa.
JIBuraresb BHYTPEHHETO
cropaHus

25

26

27

28

29

KII/ TermoBoro
nsurareisd. TenioBnie
JIBUTATEJIH U 3aIUTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHUs U
MIPEBPAIICHUS YHEPTUHU B
TETUIOBBIX MPOLECCaX

IToaroroBka K
KOHTPOJIbHOHM paboTe 1o
TeMe "TernoBbIe SIBJICHUS.
N3meneHne arperaTHbIx
COCTOSIHUH BeriecTna"

KonTponpHas pabota mo
TeMe ""TernnoBbIe SIBJICHUS.
N3meHeHune arperaTHbIX
COCTOSTHHH BelecTBa'.
IMos1yrogoBoii KOHTPOJIb
Dnektpusanus Ten. /[sa
pOJia AAEKTPUUECKUX
3aps/i0B

30

Ypoxk-uccienoBaHue
"DnexkTpu3auus Ten
WHAYKIMEN U IIPU
COMPUKOCHOBEHUH"

31

BsaumogeiicTBue
3apsKEHHBIX Te. 3aKOH




Kynona

32

DNeKTpUYEeCcKoe moJie.
HanpsixeHHOCTD
JIEKTPUYECKOTO I1OJIA.
[IpuHnun cyneprno3unumn
NEKTPUYECKUX MTOJIEH

33

34

35

36

37

Hocurenu snmexkrpuyeckux
3apsA70B. DJIEMEHTAPHBIN
3apsan. CtpoeHue aToma

IIpoBogHuKH U
JUDJICKTPUKH. 3aKOH
COXpaHEHUSA
3JIEKTPUYECKOTO 3apsiaa

Pemenue 3amay Ha
IIPUMCHCHHC CBOWCTB
QJICKTPHUYCCKUX 3apA10B

DIEKTPUYECKHI TOK,
YCIIOBHSI €T0
CYILIECTBOBAHMUSI.
Hcrounuku
AIEKTPUIECKOTO TOKA

JencTBus
AIEKTPUYECKOTO TOKA

38

Ypoxk-uccienoBanue
"JlelicTBUE
ANEKTPUYECKOTO TOJISI Ha
IIPOBOJHUKHU U
OUDJIEKTPUKN"

39

DJIEKTPUYECKUHN TOK B
MeTaJutax, KUIKOCTIX 1
razax

40

41

DJIeKTpUYecKas 1erb U €€
COCTaBHBIE YaCTH

Cwuua toka. JlabopaTopHast
pabota "U3mepenue u
pETYIUpPOBAHUE CUIIBI
TOKa"

0.5

42

DnexTpuuecKoe
HanpsbkeHue. Bonbtmerp.
Jlaboparopnas pabota
"N3mepenue u

0.5




peryinupoBaHue
HanpspKeHus"

43

CornpoTuBieHue
IIPOBOJIHUKA. Y IEJIbHOE
COIIPOTHBIICHUE BEILIECTBA

44

JlaGopaTopHas paborta
"3aBUCUMOCTD
ANEKTPUUIECKOTO
COIIPOTHUBIICHUS
MIPOBOHHKA OT €T0
JUTWHBI, TJIOIIAAH
MOTIEPEYHOT0 CEUCHUS U
Marepuaia"

45

3aBUCUMOCTE CHIIBI TOKA
OT HaNPsDKEHUsI. 3aKOH
Owma 7151 yyacTka 1enu

46

Jlaboparopras pabora
"HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA,
WAYIIETO Yepe3 pe3nucTop,
OT COMIPOTHBIICHHUSI
PE3UCTOpPA U HATTPSHKEHHUSI
Ha pe3ucrope”

47

IlocenoBaTenbHOE U
napajuieJIbHOe
COEIMHEHMS IPOBOJHUKOB

48

JlabopaTopHas pabota
"[IpoBepka nmpaBuia
CJIOKEHUS HANPSKEHUN
IIPU NTOCJIEI0BATEIEHOM
COEIMHEHUH JIBYX
pe3uctopos”

49

JlabopaTopHas pabota
"IIpoBepka npaBuia ass
CWJIBI TOKA MPHU
NapajuieIbHOM
COEIMHEHUH PE3UCTOPOB"

50

Pemrenue 3agad Ha
npuMeHeHue 3akona Oma
AJIg Pa3In4HOro
COEJIMHEHUS IPOBOJHUKOB

51

Pabora 1 MomHOCTH




AIEKTPUICCKOTO TOKA.
3akoH [[xoyns-Jlenna

52

Jlaboparopuas pabota
"OnpezneneHue paboTH U
MOIITHOCTH
3JIEKTPUYECKOro ToKa"

53

DNEeKTpUYECKUE LIeTIH U
noTpeOuTenu

JIEKTPUYECKOM SJHEPTUU B 1
obITy. KopoTkoe

3aMbIKaHHE

54

55

56

57

58

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJICVICTBHE

Ypok-uccienoBanue
"N3y4yenue nosen 1
MOCTOSTHHBIX MarHuToB"

MarsuTHoOe MoJe.
MarauTHoe 110J1€ 3eMJIH U
€ro 3HaueHue s KU3HU
Ha 3emie

[ToaroroBka k

KOHTPOJIbHOHM paboTe 1o

TeMe "DIeKTpuUYecKue

3aps/bl. 3apsKEHHbIE Tela 1
U UX B3aHUMOJICHCTBHS.
[TocTosHHBII

AJIEKTPUYECKUN TOK"

KonTponpHas pabota mo
TeMe "DIeKTpuyecKue
3aps/ibl. 3apsKEHHBIE Tela
¥ UX B3aMOJIEHCTBHS.
ITocTosiHHBIM
ANeKTpuyecKkuit Tok" /
Bcepoccutickas
MpoBepoyHas pabora

59

PesepBubIit ypok. Pabora
C TEKCTaMH IO TeMe
"[TocTostHHBII
ANEKTPUIECCKUI TOK" /
Bcepoccutickas
poBepouHas paboTa

60

OmeIT OpcTena. 1




61

62

MarsauTHoOE 110JIe
AIEKTPUICCKOTO TOKA
MarsauTHoOE 110JIe
KaTYIIKA C TOKOM

IIpumeHeHue

AJIEKTPOMAarHuTOB B

TexHuke. JJaboparopHas

pabora "Uzyuenue 1
JECTBUS MATHUTHOTO

TI0JISL Ha TIPOBOJIHUK C

TOKOM"

OneKTpoaBUraTeib
IIOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKHUX YCTPOMCTBAX
1 Ha TPaHCIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBanue u
n3ydeHue paboTbl
NEKTpOABUraTENs"

0.5

63

OmnbrTel @apases. 3akoH
3JIEKTPOMArHUTHON
uHaykuuu. [IpaBumno
Jlenna

64

DneKTporeHepaTop.
Crioco0sl mostyueHus
IIEKTPUYECKON SHEPTUU.
DNEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX
MCTOYHUKAX SHEPTHH

65

IloaroroBka x
KOHTpPOJIBbHON paboTe 1o
TeMe "DIIEKTPUUECKHE U
MarHuTHbIE sIBJICHUS"

66

Kontponbnas padota mo

Teme "DJIEeKTPUIECKUE U
MAarHUTHBIE SIBJICHHS". 1
IIpome:xyTouHast

arrecranus

67

Pabora ¢ Tekcramu 1o
TeMe "TemoBnie




sBJICHUS"

Pabora ¢ Tekcramu o
68 Teme "MarauTtHele 1
SABJICHUS"

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08

145




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

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

11

1.2

HCIIOJIB30BaTh IOHATHA

pas3indaTrb SABJICHHUA M0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC q)HSPI‘ICCKOG SABJICHUC

13

1.4

1.5

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIATDH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUI

ONKCHIBaTh H3Y4YEHHbIE CBOHCTBA Tel M (U3MUECKHE SIBJICHMUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (U3MYECKUN  CMBICA  HCHOJb3YEMbIX  BEJIHMYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHUMH
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

O00BACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bACHEHUE U3 |
— 2 JOTMYEeCKUX IIaroB ¢ momompbio 1 — 2 u3yuyeHHBIX CBOMCTBa

bu3znyecKux sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3aa4ud B 2 — 3 NEUCTBUS, UCTHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBS3bIBAIONINE (U3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCIIOBUS 3a/1a4Ml 3alMChIBaTh KPATKOE YCIOBUE, BBISBIATH HEJOCTATOK

JAHHBIX JUIi pelIeHHs 3aJadyd, BbIOMpAaTh 3aKOHBI U  (HOPMYIIHI,




HeoOXoauMble Uil €€ pelleHUs, MPOBOAUTh Pacu€Thl U CPAaBHUBATH
MOJIyYeHHOE 3HAaueHUEe (PU3UYECKONW BEIMYMHBI C HM3BECTHBIMH

JaHHBIMHA

1.8

1.9

paciio3HaBaThb HpO6JI€MBI, KOTOPBIE MOXHO pPCHIUWTh IIPU IMOMOIIHU
(1)I/ISI/ILIGCKI/IX MCTOHO0B, UCITIOJIL3Ys OIIMCAHNUC UCCIICAOBAaHNA, BBIACIATH
IIPOBEPAEMOC IPCAIIOTIOKECHUC, OLCHUBATH IIPABUIIBHOCTE IIOpsAAKa

MMPOBCACHUA UCCIICA0OBaHMA, ACIaTh BBIBOABI

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMmynHpoBaTh — IpOBEpsieMbie
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  MPEIIOKEHHOTO

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

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOJIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0CONIFOTHON MOTPEITHOCTH

1.11

NPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIIMYUHBI OT JPYro C MCIOJB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUTAaHUPOBAaTh HCCIIEOBAHHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, cienysd  NpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBAaTh
pe3yNbTaThl MOJIyYEHHON 3aBUCUMOCTU B BUE TaOIUIl U TpaduKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

1.12

1.13

OPOBOJUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKHUX  BEJIMYMUH:
IUTAaHUPOBATh U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEeMIOKEHHOM MHCTPYKLUMHM, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHMKH Oe3omacHocTH Tpu  paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

1.15

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS HW3YYEHHBIX HOPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUH U HEOOXOIUMble

¢bu3nyecKkrue 3aKOHOMEPHOCTH

pacrno3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIBHBIE
npuOOpHl IO CXeMaM U CXEMaTHYHBIM PUCYHKAaM, COCTAaBIIATH CXEMBI
JNIEKTPUYECKUX LENEed C IOCIEAOBAaTENbHBIM W MapauIeIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS

3JICMCHTOB JJICKTPHUYCCKUX ueneﬁ




1.16

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTMYECKOT'O ITOBEACHHUS B Oprmanmeﬁ cpenc

1.17

1.18

1.19

OCYILECTBIIATh MOMCK MHPOpPMALUU (PU3NYECKOTO CONEPKAHUSI B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MM MOXKET OBITH HEOCTOBEPHOM

WCIIOJIb30BaTh TPU  BBINIOJHEHUHM Y4YEOHBIX 3aJaHUN  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MYECKOro COJep KaHUs, CIPaBOYHBIC
Marepuaibl, pecypchl cetu HuTepHeT; BIageTh NpuéMaMu
KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIIUU U3 OJIHOU

3HAKOBOHM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC MMCHMECHHBIE U KPATKUE YCTHBIC COOOIICHHS,
00001as “HPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUINYECKOTO
COJICpP)KAaHUs, B TOM 4YHUCIIC NYOJIMYHO TPEICTABISATH PE3YIbTaThI
MPOEKTHON WM HCCIEN0BAaTeNbCKON JIeATENbHOCTH, MPH OSTOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUHHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.20

IIPpU BBITTOJIHCHUHN y‘~I€6HI>IX IMPOCKTOB U I/ICCHe)IOBaHI/Iﬁ (1)I/ISI/ILIGCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
INOCTAaBJICHHBIMHU  3aJadyaMHu, CJICIUTb 3a BBIIIOJHCHHCM IIJIaHA
HeﬁCTBHﬁ )51 KOPPCKTUPOBATH €ro, aJICKBATHO OIICHUBATHb
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC B3aHMO,Z[CI>'ICTBI/IC, IMPOSABJIAA TOTOBHOCTH

paspemaTh KOH()IUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pasaena 3J1eMeHTa
TETUIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOKEHHSI  MOJEKYISIPHO-KUHETHYECKOM
6.1 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3Mmepbl
' Mosiekyn.  OmbIThl, TOJATBEPKIAIOUIME  OCHOBHBIC
MOJIOKEHUS MOJICKYIISIPHOKUHETUYECKON TEOPUH
Mognenn  TBEpAOro, JKUAKOIO U Ia3000pa3HOro
6.2 cocrosiHMil BemecTBa. Kpucrtamnmueckue u amopdHbie
Tena
OObscHEeHHE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE IIOJIOKEHUNW MOJEKYISIPHOKUHETUYECKOMN
TEOPHUH
6.4 CMaunBaHUE U KaWUISIPHBIE SIBICHUS
6.5 TemoBoe pacupeHne u CKaTHe
6 6.6 Temnepatypa. CBsi3b TeMIepaTrypbl CO CKOPOCTbIO
' TETIJIOBOTO JIBUKEHUST YaCTHI]
67 Buytpennss sueprus. CriocoObl U3MEHEHUs! BHYTpEeHHEH
' SHEPrUU: TeIionepeaada U CoBepIIeHne paboThl
6.8 Buasl Tennonepenaun: TEMJIONPOBOIHOCTh, KOHBEKIIHS,
' U3Iy4yeHue
KonmuuectBo  TemnoTel.  YjaenbHas — TEMJIOEMKOCTh
6.9
BeIlleCTBA
TemmooOMeH u TEMJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanmaHca
6.11 [InaBneHue u OTBEp/IEBAHNE KPUCTATUIMUECKUX BEIIECTB.
' VY aenbHas TETUIOTA IJIABICHUS
6.12 [TapooOpazoBanne u  KoHAeHcamus.  McmapeHnue.

Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.




3aBHCUMOCTh TEMIEpPaTypbl KHIIEHUS OT aTMOC(EpHOTro

JaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIMBa. Y IeibHas TEII0Ta CropaHus
[Ipunnuner  pabotel  TemmoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO JABHUTrarens. TersoBble ABUraTeld W 3alluTa
OKpPY’Karollen Cpebl
3aKOH COXpaHEeHHsI U MPEBPAILEHUS JHEPTHH B TETIJIOBBIX
6.16
rporeccax
[IpakTuueckue padbOTHI:
OnbIThI 1o 00HapPYKEHUIO JeicTBUS CHUII
MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITl TIO BBIPAIIMBAHUIO KPUCTAJJIOB TMOBAPEHHOMN
COJIU WJIM caxapa.
OnbITHI 110 HAOIIO/IEHUIO TETIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Ornpezenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTBH JIaBJICHUS
BO3/IyXa OT €ro 00bEMa U HAarpEeBaHUS WIH OXJIaXKICHUS.
[IpoBepka rumoTe3bl JMHEHHOW 3aBHCUMOCTH JIJTMHBI
6.17 CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKON TpyOKe OT

TEeMIIepaTyphl.

HaGmronenne w3MeHeHUs BHYTPEHHEW JHEpPIHH Tela B
pe3yibTaTe Teruionepeaady U padoThl BHEITHUX CHIL.
UccnenoBanue siBjeHUs TETIIOOOMEHA MTPU CMEIIMBAHUHT
XOJIOJTHOW U TOpsiYer BOJBI.

OnpeneneHne KOJWYECTBA  TEIJIOTHI, MOJIYYEHHOTO
BOJIOW TIPU TEIUIOOOMEHE C HarpeThiM METAJUTMYEeCKUM
HWIAHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLECTBA.
HccnenoBanue npouecca uCnapeHusl.

OnpeneneHre OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Omnpenenenue yaeabHON TEMIOTH TUTABJICHHS JIbJIA.




6.18

dusnueckue SBICHHS B TPUPOAC: IMOBEPXHOCTHOE
HATSOKCHUE W KAaNWUBIPHBIC SIBICHHUS B IPHPOJE,
KpHCTAJUTBI B Tipupoje, usnydenne ColHIla, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHudeckue  yCTpOWMCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIB30BAHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, NCUXPOMETp, IMapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Dnektpusanus Ten. [[Ba poja aIeKTpUUEeCKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBMCHMOCTD CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TEJIaMH)
Onektpuueckoe nosue. Hanpssk€HHOCTh 3JEKTPUYECKOTO
7.3 nons. 1IpyHOUD Cyneprno3uiuu 3JIEKTPUYECKUX IOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKN
7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa
- ONEeKTpUYECKH  TOK.  YCIOBHS  CYHIECTBOBAHMS
' ANEKTPUYECKOT0 TOKa. VICTOYHMKH TOCTOSTHHOTO TOKA
HevictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJKOCTSAX U razax
- Onektpuueckas uenb. Cuia TOKa. OIEKTPUUECKOE
' HaIpsHKEHNE
29 ConpotuieHue MPOBOJIHUKA. VYneapHOE
' COIIPOTHBIICHHUE BEILECTBA
7.10 3akon OMa it yyacTKa Lenu




IlocnenoBaTenbHOE u napaujiCsIbHOC COCAUMHCHUC

7.11

MIPOBOJIHUKOB

PaGota M MOIIHOCTb 3JIEKTPHUUECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenua

3 DJNeKTpUYeCKre IMeNd M TOTPEOUTETH 3IEKTPHYECKOU

7.1

sHepruu B ObITy. KopoTkoe 3amblkaHne

[TocrosHHble MarHuThl. B3auMopnencTBue MOCTOSHHBIX
7.14

MarHuTOB

MaruutHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15

3HAYEHUE NS )KU3HU Ha 3eMIie

6 OmneiT Dpcrena. MarHuTHOE MoJe 3IEKTPUYECKOTO TOKA.

7.1

[IpumeHeHue IeKTPOMarHuToB B TEXHUKE

JleficTBU€ MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.

DNeKTpOoABUTaTENb MOCTOSTHHOrO TOKa. Mcnonbp3oBaHue
7.7

JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha

TPaHCIIOPTE

OneiTel  @apanes.  SIBneHue  3JIEKTPOMArHUTHOMN
7.18

naaykuuun. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl HOJTy4eHUs
7.19 BJIEKTPUYECKON SHEPIruu. DNEeKTPOCTAaHIIMK  Ha

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITHl 10 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH

U TIPU COTIPUKOCHOBEHUH.

UccnenoBanue nAEUCTBHUS DJIEKTPUYECKOrO OIS  Ha

MIPOBOJTHUKH U JTUDJICKTPUKH.
7.20 COopka W mpoBepka paOOTHI DJICKTPUYECKOH IIenn

MIOCTOSIHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPSIKEHUSI.
HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, UAYILIETO Yepes

pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS




Ha pe3UCTOpE.

OnblITHI, JI€MOHCTPUPYIOLIHE 3aBUCUMOCTh
JIEKTPUUECKOTO CONPOTUBICHHUS IPOBOJHHMKA OT €ro
JUIMHBI, IIJIOLAAH [TONEPEYHOI0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXEHHS HANPSDKEHUA  TIPU
[IOCJIEIOBATEIbHOM ~ COEIMHEHMH JBYX PE3HCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH HapayieIbHOM
coeMHEHUN  pe3uctopoB.  Ompenenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEr0 4Yepe3 Ppe3UucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BbIJIENIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, WIAYLIEr0 4Yepe3 JaMIIOUKy, OT HaNpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHuTHOI'O B3aMMOJIEHCTBHS IOCTOSHHBIX MAarHHUTOB.
W3yueHne MarHUTHOTO I0JIsl TOCTOSIHHBIX MarHUTOB MIPU
ux o0beAWMHEHWHM ©  pasneneHuu. VccimemoBanue
JIEUCTBUSA JJIEKTPUUYECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OneITbl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aUMOJIEICTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HampaBleHUd TOKAa B KaTyumike. 3ydeHne

I[CflCTBI/ISI MAaroiuMTHOIrO IOJidi Ha IMPOBOAHUK C TOKOM.

KoHncTpynpoBanue u H3y4yeHue paboTHI
DJIEKTPOABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO ABJICHUSA BHCKTpOMaFHHTHOﬁ WHAYKIHUU:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHUS U HaIpaBJICHUA

HHAYKIIMOHHOI'O TOKa

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE

SBJICHUA B aTMOC(I)Cpe, QJICKTPpHUICCTBO JKHBBIX

7.21 OpPraHU3MOB, MarHUTHOE ToJe 3eMid, JApeld MoICcoB,
POJIb MAarHUTHOTO TOJIS AJIs )KU3HU Ha 3eMJie, MOJIIPHOe
CUSTHUE

1.22 TexHu4ecKkne YCTpPOWCTBA: SJIEKTPOCKOI, aMIepMeTp,




BOJITMETP, PEOCTaT, CYETYUK IIEKTPUYECKON DHEPIuM,
ANEKTPOOCBETUTENbHBIE ~ IPUOOpHI,  HarpeBaTelIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKHE
MPEJOXPAHUTENHN, JJIEKTPOMArHUT, D3JIEKTPOJBUraTENb

IMOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOSAHHOI'O TOKa

IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

Kox
NpoBePsieMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsI 0OCBOCHHUS] OCHOBHOI1 00pa3oBaTeIbHOI
NPOrpaMmMbl OCHOBHOI0 001ero odopazosanusi Ha ocHoBe ®I'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hopMUPOBAHHOCTH 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U II03HABa€MOCTU SIBJICHHW MPUPOABI, O POJIM DKCIEPUMEHTA B
¢uszuke, o cucremooOpasyromeil ponu (GUIMKKM B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLHUH
(UBUYECKUX 3HAHMM W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOIIErO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHMS O BMJAX MaTepuu (BEIIECTBO W TMOJ€), O JABMKEHUU Kak
croco0e CyIIecTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM TeOpuu
CTpPOEHHS BelIeCTBa, O (U3MUYECKON CYIIHOCTU SIBICHUNW MPUPOJIBI
(MexaHMYECKHX, TEIUIOBBIX, OJJICKTPOMArHUTHBIX ¥ KBaHTOBBIX);
YMEHUE pa3audarh SIBJICHUS 10 ONMCAHUIO UX XaPAKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXarollleM MHpEe, BBIIEIAS HX CYLICCTBEHHbIE CBONCTBA

(mpu3HAKK)

BJ'IaI[eHI/Ie OCHOBAaMM TOHSITHITHOTO arrmapara M CHMBOJIMYECKOI'O
sA3bIKa (I)I/ISI/IKI/I U HUCIIOJIb3OBAHUC UX IJId PCIICHUA y‘-I€6HI>IX 3aaaq,

YMEHHE XapaKTepH30BaThb CBOICTBa Tel, (U3NYECKUE SBICHUS H




MPOLIECCHI, UCTIOB3YS PYHIAMEHTAIbHBIE U AMIUPUYECKUE 3aKOHBI

YMeHue onuceBaTh HN3YUCHHBIC CBOMCTBA TEII U (bmnqecxne SABJICHUS,

UCTIOJNB3YS (PU3NUYECKUE BEITMUUHBI

Brnanenne ocHOBaMH METOJOB HAayyHOrO TIO3HAHUSA C Y4ETOM
coOJIIOICHHsT MPaBMJI O€301MaCHOTO TpyZAa: HAOIIOACHUE (PU3HMUECKHX
SIBJICHUM

YMEHHE CaMOCTOATEIbHO COOMpATh AKCIEPUMEHTAJIbHYIO YCTaHOBKY
U3 JaHHOTO Habopa 0OOpYIOBAaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OTIBITA U 3aMKCHIBATh €T0 PE3yNbTaThl, (HOPMYITHPOBATH BHIBOIBL;
MIPOBEJICHUE TPSIMBIX M KOCBCHHBIX M3MEPEHUN (PH3UICCKIX BEITUUHH:
YMEHHE IUIAHUPOBAaTh HU3MEPEHHS, CaMOCTOATEIbHO COOHMpaTh
OKCIIEPUMEHTAJIBHYIO YCTAHOBKY [0 HWHCTPYKIMH, BBIYUCIATH
3HaYeHHE BEJIWYUHBI U AHAIU3UPOBATH MOJNYyYEHHBIC PE3YIbTaThl C
y4€TOM 3a/JaHHOU ITOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
MPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIEIOBAHMIA,
CaMOCTOSITENIFHO ~ COOMpaTh  AKCIEPUMEHTAJBHYI0 yCTAaHOBKY U
MPOBOANWTHL  HCCIEAOBaHWE IO  WHCTPYKIUHU,  MPEICTABIATH
MIOJTyYeHHBIE 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl H
rpadyKoOB, yYUTHIBATh MOTPEIIHOCTH, JIENaTh BEIBOBI 110 pe3yabTaTaM

HCCIIEIOBAHUS

[Tonnmanue  XapakTepHbIX  CBOMCTB  (DM3MUECKHX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAETH CTPOCHMS
ra3oB, XHJAKOCTE€H U TBEPABIX TeJ, IUIAaHETapHas MOJENb aTroma,
HYKJIOHHasi MOJEJIb aTOMHOIO sJpa) U YMEHHE NPUMEHITh UX I

00BsSICHEHUS (PU3UIECKUX TPOIECCOB

YMeHue oOBACHATH (PU3MUECKHE MPOIECChl U CBOMCTBA Tel, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yuyeHHbIE CBOMCTBA (PU3NYECKUX

HBHGHHﬁ, (I)I/IBI/I‘-ICCKI/IC 3aKOHBbI, 3dKOHOMCPHOCTU U MOACIIN

YMmenue pemaTth pacuéTHbele 3amaud (Ha 0aze 2 — 3 ypaBHeHHil),
UCTONB3ysl 3aKOHbl U (OpPMYJbl, CBS3bIBAIOIIUE (PU3NUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpATKOE YCIOBUE 3aJayH,
BBISIBJISITh HEAOCTAIOILIME JIaHHbIC, BBIOMPATh 3aKOHBI U (OPMYIIBI,

HGO6XOI[I/IMBIG I eé pelICHMA, UCIIOJb30BATL CIIPABOYHBIC JAHHBIC,




MIPOBOJIUTh PACYETHl M OLICHMBATh PEATUCTUYHOCTh IMOJY4YEHHOI'O
3HaueHUsl (PU3MYECKON BETMYHUHBI; YMEHHE ONPEIEISITh Pa3MEPHOCTh

buznyecKoil BeTNYHHBI, TOTYYSHHON MPU PELICHUH 33a4u

VYMeHHe XapakTepH30BaTh IMPHHIMIBI JICHCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJOTMYECKUX IPOLECCOB MO UX OMUCAHUIO, UCTIONB3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOoAuMble (PHU3HMUECKUe

3aKOHOMEPHOCTH

10

VYMeHue UCHONb30BaTh 3HAHUS O (U3MYECKUX SBJICHUSAX B
MIOBCEIHEBHOM JKM3HM i1 o0ecrieueHuss O€30MacHOCTH  IpH
oOpamieHun ¢ OBITOBBIMHM ~ IpuOOpaMM M TEXHUYECKUMHU
YCTpOMCTBAMM, COXpPAaHEHHUsS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
DKOJIOTMYECKOTO IIOBEJEHUS B OKpYXKAlOUIEH cpene; MNOHUMaHHE
HEOOXOJMMOCTH TPHUMEHEHHS JOCTIKCHHHA (H3UKH W TEXHOJIOTHH

A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHUS

11

OneIT TOMCKa, TpeoOpa3oBaHUs M MpPEACTaBIeHUS HHPOpMAIUU
(UBUYECKOTO COACpXKAHUSI C HCIOIb30BaHUEM WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHW; YMEHUE OLEHHUBATH JTOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIONIUXCS 3HAHUW U
JONIOJTHUTENBHBIX ~ WCTOYHHUKOB;  yYMEHHUE  MCIIOJIB30BaTh  IPU
BBITIOJIHCHUH YYEOHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNutepuer; BiameHue 0a30BbIMM  HaBBIKAMH  TIPeoOpa3oBaHUS
uH(pOpMallMM U3 OJHONW 3HAKOBOM CHCTEMBI B JApPYTYyIO; YMEHHE
co37aBaTb COOCTBEHHBIC IMHCHbMEHHBIE W YCTHBIE COOOIICHUS Ha

OCHOBE I/IH(i)OpMaHI/II/I U3 HECKOJIBKHUX NCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 MEXAHWYECKMUME ABJIEHUA
11 Mexanudeckoe JBuxkeHue. MarepuanbHas Touyka. (Cucrema  orcuéra.
. OTHOCHUTECILHOCTD JBUKCHHS
PaBHomepHOe u HepaBHOMepHOE nBIKeHHE. CpenHssi ckopocTh. Dopmyna 1is
1.2 BBIYHCIICHHS CPEIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE NIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOrO IMPSIMOJMHEUHOIO JIBUKEHUS:
13 (1) =x,+vt
I'paduikn 3aBHCUMOCTH OT BpPEMEHH IS MPOCKIUU CKOPOCTH, NPOSKIIHH
MEepEMEIECHUS, TYyTH, KOOPAWHATHI TNpPH PABHOMEPHOM MNPSIMOJIUHEHMHOM
JIBIKEHUH
3aBUCUMOCTh KOOpDJMHATHI Te€la OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSAMOJMHEHOTO JBHKCHUS:
5
S =vg # i+ ay = ;
2
@opmylibl 111 TPOCKUHUHM TEPEMEIICHUS, MPOEKIUA CKOPOCTH W MNPOCKIUH
YCKOPEHHS IIPU PAaBHOYCKOPEHHOM IPSMOJIUHEWHOM JIBUKEHUM:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padukm 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TIPOEKIIMU MEPEMENIEHUS, KOOPJIUHATHI TPHU PABHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKCHUU
CBobomnoe manenune. DopMysIbl, OMUCHIBAIONIIAE CBOOOJHOE IMAJICHHUE Teja 10
15 BEepPTHKAIH (JBIKEHHE TeJa BHHU3 WM BBEPX OTHOCUTEIHHO ITOBEPXHOCTH

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




IPOEKIMM CKOPOCTH M KOOPAMHATBl IpU CBOOOJHOM MAaJeHUM Teja 110
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

HCHTI)OCTpeMI/ITeJ'ILHOC YCKOpPCHHUC. HaHpaBJIeHI/Ie HECHTPOCTPEMUTCIILHOI'O

16 yckopeHus. @opMmyiia Uil BBIYACIECHUS YCKOPEHUS:
2
a. = v
=R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmylia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuurHa. CiokeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TEJIa U BEKTOpa CUIIBI, ACHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHue okost U TpeHHUE CKOJIbKEeHMs. PopMyia [l BBIYUCICHUS. MOLYJISL CUJIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

my -4
F=g L1 _2%
R
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUNHa.
p=mb

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

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

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAaJIbHAasA SHCPIrus. (DOpMy.]'Ia JJIs1 BBIYHUCIICHUA

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHUsl MexaHn4ecKoil sHepruu. @opmyia Uit 3aKOHa COXPaHEHUs
MEXaHUYECKOM dHEepIruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Moment cuitbl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIit 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENIA.
@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:
F
pP= G
191 JlaBnenue raza. ATMocgepHoe AaBlICHHE.
' ['unpocraTyeckoe AaBieHUue BHYTPH KUIAKOCTH.
®opmyrna sl BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna Aai ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JICUCTBYIOILEH HA TEJIO, TOTPYKEHHOE B )KUIAKOCTh HJIM Ia3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanud Teia. [lmaBanue CYI0OB 1 BO3AYXOILJIAaBAHUEC




1.24

1.25

Mexanndeckue KojaeOaHus. AMIUIMTYAa, TEPUOA W 4YacToTa KoJeOaHUH.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIICPCYHBIC BOJIHBI. J_IJ'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

H3mepenne cpenHell TUIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBL;, KECTKOCTH
OpYXUHBL;, KOd(pUIMEeHTa TPeHHsS CKONbKEHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWIKEHHs OpycKa MO HAKJIOHHOM TIIIOCKOCTH,
YCKOpEeHHs Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl U MepHoja
KoJIeOaHU TIPYKUHHOTO MasTHUKA, MOMEHTA CHJIbI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YIOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Onoxa.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHUIIBI OT 00BEMaA MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIIKUBAIOIIEH CHUJIBI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBKEHUS OT CHJIBI HOPMAJIBLHOTO JAABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu TPy KUHBI; YCKOPEHHUsT OpycKa OT yrijla HakJIOHa HAMpaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TMPYKHHBL,
HCCJICIOBAaHNE HE3aBHCUMOCTH TMEpHOoJa KOJIeOaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOW IMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TPUIHWBBI W OTIMUBBI, JABMXCHHUC IIJIAHCT ComHeuynon CUCTEMBHI,




PEaKTUBHOE IBHKEHUE JKUBBIX OPraHU3MOB, PblUaru B TEJI€ YEJIOBEKA, BIUSIHUE
atMoc(hepHOro JaBJICHUS Ha KUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

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

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOKCHHUA, paCCTOAHUA U
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecs: Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeOMETp, HXOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU S
OCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BeniecTBa. Mojienu TBEPIOTO, JKUIAKOTO M T'a3000pa3HOTO COCTOSIHMN BEILIECTBA.
Kpucrammmueckue n amop¢HbIe Tena

59 JBwxkenue uvactul] BemiecTBa. CBsS3b CKOPOCTH JIBUXKCHHS YaCTHI[ C

' Temrneparypoii. bpoyHoBckoe nBmxenue, muddysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

2.4 TemnoBoe pacupeHue U CKaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sHeprusi. Pabota m Temonepenadya Kak CrnocoObl M3MEHEHWUS

' BHYTPCHHEH SHEPTUU

2.7 Bupl Terionepeaaun: TeIIONPOBOTHOCTh, KOHBEKITHUS, U3TyYCHUE
HarpeBanme wu oxnaxkzaenue Ten. KommdecTBO  TEemIOTH. — YaenbHas
TEMJIOEMKOCT:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIeccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

210 UCTapeHuss W KOHJACHcaluu. KureHue IKUIKOCTH. YJelbHas TeIuioTa

' napoobpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctaiuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu Mpu

IJIaBJICHUU U KPpUCTAJIU3AallH. YHGJIBHaSI TCIJIOTA I1JIaBJICHUA:

,_0

m

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

q=Q/m

[Mpunnmns! paboTs! TeroBbix apuratenei. KI1/1 terutoBoro apurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAJUNIMYECKOro LMJIMHJIPA; KOJIMYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; YACJIbHOW TEIJIOTHI
IJaBJIeHUs Jbpja. MccnenoBaHWe M3MEHEHHMS TEMIIEpAaTypbl  BOABI  MPH
pPa3IUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW U

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUSA

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSKEHHME U KalMUIIpHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

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

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. /[Ba BUa aIeKTPUUYECKUX 3apsii0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

Onexktpuueckoe mnone. Hanpskx€HHocTh anekTpudyeckoro mnois. IIpuHiun

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nektpudeckux 3apsiaoB. JleWcTBHE SIEKTPUYECKOrOo TMOJs Ha

AJIeKTpudecKue 3apsibl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlelcTBus 3nekTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=g/t,U=A/

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC SJICKTPHUYCCKOE COIIPOTHBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi nemu: | = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOe coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= I° Rt
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHMEM
MarHUTHOM MHIYKLIUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMojeiicTBHE ITOCTOSHHBIX
MarduTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMaruHuTHONW HHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 WccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TIPOBOJHUKE

(pGSI/ICTopH, HaMHO‘IKa), OT HAIIPAKCHHUA Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTHU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTI0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; MpaBWIAa IS CHJIbl DJIEKTPUYECKOTO TOKa TMpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE 3eMJIH, JIPEi( MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JIsI KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEocTart,
CUCTYMK  DJIGKTPUYCCKOM  DHEPTruH,  DIEKTPOOCBETHUTEINBHBIE  MPHOOPEI,
3.18 HarpeBaTeNbHbIE AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
PEIOXPAHUTEIN, DSJCKTPOMArHUT, OJJICKTPOJBHUTATENIb IOCTOSHHOTO TOKA,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoOMarHUTHBIX BOJTH
3.20 JlyueBas monensb cBeta. [IpsmMonnHeiiHOe pacpocTpaHeHUe CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHuE JIMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpakxmuueckue pabomoi
###HPar##l13mepenne ONTHYECKON CHIIBI COOMparoiel JHH3BL, (POKYCHOTO
paccTosiHus coOMparoIie JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPEIMETa U
M300paxeHusi, KOTja MpeAMEeT PacloyioKeH B JBOMHOM (QoKyce), TmoKa3aTes
3.26 MPEIOMIIEHUS CTEeKIA.
###HPar##lccnenoBanue CBOMCTBa M300paKEHUS, MOTYYCHHOTO C TOMOIIBIO
coOuparomiel JHMH3bI, W3MEHEHUs (OKYCHOTO pPACCTOSIHUS JIBYX CIOXEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHUIIE «BO3IYX — CTEKIIO»
327 Qusuueckue aenenusi 6 npupode. 3arMmenHuss ComHua u JlyHel, 1Berta Teu,
' ONTHUYECKHE sBJIEeHUS B atMocepe (1BeT HeOa, pedpakius, pagyra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, raMmma-u3nydeHus. Peakiuu anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [tanerapuas Mozenb atoma

4.3 CocraB atroMHOTO sigpa. M3oTomb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

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

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE HW3JIYYCHHE MPUPOAHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M YEI0BEKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, HHIMBHIYaJIbHBIN TO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACPHAA DHCPICTHUKA



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

dusuka. 8 kiacc: 0a30BbIi ypoBeHb: yueOHMK/ [lepoimkun Y. M., liBaHOB A.
N., AO «M3natenbctBO «IIpocBenienHue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/



https://myschool.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
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