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N3yuenne ¢u3uku B 00pa3zoBaTEIbHBIX YUPEKIEHUSX OCHOBHOTO 00LIero oOpa3oBaHUs
HaIpaBJICHO Ha JOCTHKEHHE CIEAYIOUINX IIEeTIeH:

® OCBOCHHE 3HAaHUI 0 MEXaHWYECKHX, TETUIOBBIX, JICKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;
BEJIMYMHAX, XapaKTEPU3YIOIINX 3TH SIBICHUS;

® 3aKOHAaX, KOTOPHIM OHHU MOJYHMHSAIOTCS; METOJaX HAyYHOrO IIO3HAHMUA TPHUPOIBI H
(dopMHpoBaHKE HAa ITON OCHOBE NPEACTaBICHUN O (U3NYECKON KapTUHE MUPA;

® OBJIQJICHUE YMEHUSAMH HPOBOIUTH HAOMIONEHUS NPUPOAHBIX SBICHHH, OMNHMCHIBATH U
000011aTh pe3ynbTaThl HAOIIOACHUN, UCTIOIB30BaTh MPOCTHIE U3MEPUTETbHbIE TPUOOPHI [
U3y4eHUs! PU3NUECKUX SBICHUM;

® TIPEACTaBIATH Pe3yJIbTAaThl HAOIIOACHUI WM M3MEPEHUH ¢ IOMOIIBIO Ta0Null, rpaduKoB U
BBISBIIATH HAa 3TOM OCHOBE 3MITUPUYECKHE 3aBUCUMOCTH;

® [IPUMEHSATH MOJIyYEeHHbIC 3HAHUS JUIsl OOBACHEHHUS Pa3HOOOpa3HBIX NMPHUPOJIHBIX SIBICHUN U
MPOIIECCOB, TPUHIIUIIOB JEHCTBUS BAXKHEHITNX TEXHWYECKHX YCTPOWCTB, IS PEIICHHS
¢bu3nyeckux 3aaad;

® pa3BUTHE TO3HABATEIILHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPUECKUX CHOCOOHOCTEH,
CaMOCTOSITEJIbHOCTH B IPUOOPETEHUH HOBBIX 3HAHWUN NMPH pELIeHUH (U3MUECKUX 3ahad U
BBITTOJIHEHUH JKCIIEPHUMEHTAIIBHBIX WCCIIEAOBAHUM C HCIOJIB30BAHWEM HH(POPMAIMOHHBIX
TEXHOJIOTHI;

e BOCNUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS HPUPOABI, B HEOOXOJUMOCTH
pPa3yMHOTO UCTIONB30BaHUS JTOCTH)KEHUI HAYKH M TEXHOJIOTHH IS TaTbHEHIIEro pa3BUTHUS
YeJI0BEYECKOro 00I1eCTBa, YBAXKEHHUS K TBOPLIAM HAYKU M TEXHUKH;

® OTHOWIEHHS K (PU3MKE KaK K FIEMEHTY 00IIeYeTI0BEYECKON KYIbTYPHI;

® UCNOJNB30BaHUE TIOJYUYECHHBIX 3HAHUM W YMEHWH [UIS pEUIeHHs NPaKTUYECKUX 3a/1ad
MOBCETHEBHOM KM3HM, [UI1 OOecreyeHus: Oe30MacHOCTH CBOEH JKU3HH, PAlOHAJIBHOTO
MIPUPOIOTIONB30BAHMS U OXPaHBl OKPYIKAIOIIEH CPEJIbI.

MecTo npeamera B 00pa3oBaTeIbHOM NpoLecce
[IpomomkuTenbHOCTh M3ydeHus pusuku B 7 kiacce - 34 yueOHbIe Henenu mo 2 4 B Hemenmo. Kype
U3y4eHus paccuuTaH Ha 68 yacos. [IpogomkuTenbHOCT n3ydeHus pusuku B 8 knacce - 34 yueOHbIe
Hezenw 1o 2 4 B Henemo. Kypc usyuenus paccuntad Ha 68 gacoB [IpomomKUTENbHOCTh H3YUYCHUS
¢u3uku B 9 kinacce - 34 yueOnble Hesenu 1o 3 4 B Hepento. Kype uzyuenus paccuntan Ha 102 yaca

COJAEPKAHUE OBYYEHUSA
7 KJIIACC
Pazgen 1. ®u3uka u e€ poJib B MO3HAHUM OKPYKAKILEr0 MUPA.

®usuka — Hayka O npupoze. SIBieHns npuponabl. PU3HUECKHE SBICHUSA: MEXAHMYECKHE,
TEIUIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL. M3Mepenne ¢du3mveckux BenuuuH. DuU3nUecKue MPUOOPEHI.
[TorpemHocTe n3MepeHuii. MexxayHapoHas CUCTEMA €IMHULL.

Kak ¢u3uka u Apyrue eCTeCTBCHHbIC HAYKH U3YUYalOT IPUPOAY. ECTeCTBEHHO- HAy4YHBIN METO/
MO3HAHUS: HAOJIOJICHUE, IIOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBIKEHUE THUITOTE3, SKCIICPUMEHT 110
MPOBEpPKE THIOTE3, OOBSCHEHHE HaOmonaeMoro siBieHus. OnucaHue (QU3NYECKUX SBICHUH C
ITOMOILIBIO MOJIEIIEH.



Jemoncmpayuu.

1. MexaHHUYECKHUE, TETUIOBBIE, IIEKTPHUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHSL.
2. O®uzpueckue MpuOOpPHl U MPOLEAYypa MNPSAMBIX H3MEPEHHH aHaJOrOBBIM M IM(PPOBBHIM
puoOpOM.

Jlabopamopuusie pabomol u onvimol.

OmnpeneneHue 1EHbI EJIEHUS KaIbl H3MEPUTEIHLHOTO PUoopa.

H3Mepenne paccTosTHUMN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTA.

Omnpenenenne pasmMepoB MabIX TEIN.

N3mepenue Temneparypsl Ipy IOMOIIHU KUAKOCTHOTO TEPMOMETPA U 1aTUYUKA TEMIIEPATYPBI.
IIpoBenenue uccaenoBaHus MO NPOBEPKE FMIIOTE3bI: NaTbHOCTD MOJIETA IIAPUKA, ITyILLIEHHOTO
TOPU30HTAIIEHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

R

Paznen 2. [lepBoHavaibHbIe CBeJeHHS 0 CTPOCHHH BelleCcTBA.

CTpOCHI/Ie BCIICCTBA: aTOMbI U MOJICKYJIbI, UX PAa3MCPHI. OHLITBI, JAOKa3bIBAOIINUC TUCKPETHOC
CTPOCHUC BCUICCTBA.

JBwxenue wyactuil BemecTBa. CBsI3b CKOPOCTH JABMKEHHUSI YaCTUI[ C TEMIIEpaTypoHu.
BbpoynoBckoe nBumxkenue, auddysus. BzauMopelicTBue dacTUIl BEIIECTBA: MNPUTSHKEHUE H
OTTaJIKUBAHUE.

ArperatHple  COCTOSIHMSI ~ BEIECTBA: CTPOEHUE Ta30B, IKUIAKOCTEH U TBEPIBIX
(kpucTayuinyeckux) Ted. B3aumMocBs3p Mexay CBOMCTBAMM BEIIECTB B pPa3HBIX arperaTtHbIxX
COCTOSTHUSIX Ml UX aTOMHO- MOJICKYJISIPHBIM cTpoeHrneM. OCOOCHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmoaeHnue OpOYHOBCKOTO IBHYKEHHSI.

Ha6monenue nuddysum.

3. HalGmionenue siBiieHHN, OOBSCHSIONMXCS TMPHUTSKCHHEM WM OTTAIKUBAHHEM YaCTHIL
BEILIECTBA.

N

Jlabopamopuvie pabomot u onvimol.
1. OueHka [uamMeTpa aToMa METOJIOM PSIOB (C UCTIONIBb30BaHUEM (QoTorpaduii).
2. OnpIThI 110 HAOJIOICHUIO TETJIOBOTO PACITUPEHHS Ta30B.
3. OmnbIThl O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKESHUS.

Pa3nen 3. /IBu:keHUHe U B3auMoO/eiicTBHE TeJl.

Mexanundeckoe nBuxeHue. PaBHoMepHOe M HepaBHOMEpHOE JBMkeHHEe. CkopocTh. Cpeansis
CKOpPOCTHb TP HEPABHOMCPHOM IABUKCHUMU. Pacuér IMyTH 1 BpCMCHU NABUIKCHUA.



SIBnenue HHCPpUUM. 3aKoH HHCPUOUM. BSaHMO,Z[efICTBI/IC TCJI KaK IMpUYrMHAa U3MCHCHUA CKOPOCTH
IBIDKEHHMS Tel. Macca Kak MCpa MHCPTHOCTH TCJIa. II10THOCTE BelIeCTBA. CBSI3b IJIOTHOCTH C
KOJIMYCCTBOM MOJICKYJ B CIMHUIIC 00BEMa BCIICCTBA.

Cuna Kak XapakTepucTuka B3aumozencTus ten. Cuna ynpyroct u 3akoH ['yka. M3mepenue
CWJIBI C ITOMOIIBIO JUHAMOMETpA. SIBlIeHNE TATOTEHMs U cuila TskecTH. Cuila TSDKECTH Ha JIPYrux
mianerax. Bec Ttema. HeecomocTb. ClOK€HHME CHWJI, HANpaBJCHHBIX IO OJHOW MPAMOM.
PaBHogelicTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUs U TpEeHUeE NoKosl. TpeHue B npupoje u
TEXHUKE.

Jemoncmpayuu.

HaGmoneHrne MeXaHMYSCKOTO ABYDKCHUS TEa.

N3mepenune ckopocTy MPSAMOJIMHEHHOTO JIBHXKCHHS.
Habutoienue siBiaeHUsI UHEPLUH.

HabGmronenne n3sMeHeHus: CKOPOCTH MPH B3aMMOJICHCTBUH TEJl.
CpaBHeHME Macc M0 B3aUMOJICHCTBHUIO TEJl.

Ciio)eHue cuil, HalpaBJICHHbBIX 10 OJHOU MPSIMOM.

o0k~ wWwNPE

Jlabopamopuwvie pabomol u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOIO JIBWKEHUS (IIapuka B IKUAKOCTH, MOJENU
JIEKTPUUYECKOTO aBTOMOOWIISI U TaK Jlajee).

2. OmpeneneHue cpeiHEed CKOPOCTH CKOJBXKEHHMs Opycka MM ILIapuKa IO HaKIOHHOM
IIJIOCKOCTH.

3. Ompepnenenue MIOTHOCTH TBEPIOTO TeEA.

4. OnpIThl, AEMOHCTPHUPYIOLIUE 3aBUCUMOCTh pacTsbkeHHs (aedopmarnuu) NpyKUHBI OT
MIPUIIOKEHHOMN CHIIBL.

5. OmnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHMS CKOJBXKEHHA OT Beca Tejla H
XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nes 4. /laBienue TBEPABIX TeJl, ;KUAKOCTEH H I'a30B.

Hapnenne. CrocoObl yMEHBIIEHUS U yBeIMUeHHs HaBieHus. JlaBneHue raza. 3aBUCMMOCTb
JaBJIeHUs Ta3a oT o0bEMa, Temmnepatypsl. [lepenadya naBieHusi TBEPABIMU TEIaMU, KHJIKOCTSIMHU U
razamu. 3akoH Ilackansa. IlHeBMaTHYeCKHME MaAIIMHBI. 3aBUCUMOCTL JaBIIEHHUS JKUIKOCTH OT
rryounsl. ['uapocraTudeckuii napagokc. CooOmarommecs cocyabl. [ uapaBindecKkue MexaHu3Mbl.

Atmocdepa 3emnan u atmocdepHoe naBieHHe. [IpHUMHBI CyIIECTBOBAHWS BO3MYIIHOM
obomoukn 3emmn. Ombir Toppuuenmn. V3mepeHwe aTmocdepHOro naBieHHS. 3aBUCHMOCTH
aTMOC(epHOTO JABJICHUS OT BBICOTHI HaJ YpoBHEM Mopsi. [Ipubopsr st m3mepeHust aTMochepHOTro
JaBJICHHSI.

JlelicTBHe KHMIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Teso. BrITankuBaromas (apXuMenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
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3aBUCUMOCTB JaBJIEHUS T'a3a OT TEMIIEPATypBhI.

[Tepenaua naBieHUs: KUJIKOCTHIO U Ta30M.

CooOmiaromuecs cocyabl.

I'mppasnnueckuii npecc.

[IposiBnenue nelicTBrs aTMOC(EpPHOTO TaBICHHUS.

3aBUCUMOCThH BBITAJIKUBAIOIICH CHJIBI OT 00BhEMA MOTPYKEHHOW YACTH Tela W TUIOTHOCTH
AKUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TeN: IJIABAHUE WIH MOTPYKEHUE TEI B 3aBUCUMOCTH OT COOTHOILIECHHMS
IUIOTHOCTEN TE€JIa U KUJIKOCTH.

Jlabopamopmuvie pabomot u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B JKUIKOCTh 4aCTH
Tena.

OrnpezenieHre BbITAJIKUBAIOLIEH CUIIbI, ACHCTBYIOUIEH Ha TEJO, MOTPYKEHHOE B KUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUJIbI, JEUCTBYIOIIECH HA TEIO B )KUIAKOCTH, OT
Macchl Tena.

OMBITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTh BBITAJIKUBAIOIICH CUJTBI, IEHCTBYIOIICH HA TEJIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH T€JIa U OT MJIOTHOCTH KUJKOCTH.
KoncTpynpoBanue apeomerpa WIM KOHCTPYUPOBAHME JIOAKM W ONpPEACIICHUE €€
IPy30I0AbEMHOCTH.

Pazgen S. PaboTa 1 MOIIHOCTH. JHEPrUs.
Mexanundeckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHAs TJIOCKOCTh. [IpaBuiio paBHOBECHs phlyara.

HpI/IMeHCHI/Ie IIpaBHJia PaBHOBCCHS pblYara K 6HOKy. «3050TOC IIpaBHJI0» MCXAaHUKHU. KHZ[ MMPOCTBIX
MEXaHU3MOB. HpOCTBIG MEXaHU3MBbI B 6BITy N TEXHHUKCE.

Mexanunueckas 3Heprus. KnHetnueckass v noTeHUManbHas sHeprud. [IpeBpanieHue ogHOro

BUa MEXaHUYEeCKOMN OHCPI'A B ﬂperﬁ. 3aKoH COXpPaHCHUA DOHCPIUH B MCXAHUKCE.

1.

Hemoncmpayuu.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopmuwie pabomot u onvimol.

1. Omnpenenenue pabOThl CHUIIBI TPEHUS TIPU PABHOMEPHOM JIBUKEHUU TeJla 110 TOPU30HTAIBHOM
MTOBEPXHOCTH.
2. HccnenoBanue yca0oBUM paBHOBECUS pblyara.
3. Usmepenue KIIJI HakIOHHOM IJIOCKOCTH.
4. N3yudeHue 3aKOHA COXPaHEHUS MEXaHUYECKON SHEPIUU.
8 KVIACC

Pa3gen 6. TensioBbIe IBJICHUS.



OCHOBHBIE OJI0KESHUS MOJICKYJIAIPHO-- KUHETHYCCKOMN TCOPHUU CTPOCHHUA BCIICCTBA. Macca u
pasMEpbl aTOMOB U MOJICKYJL. OHBITBI, MOATBCPIKAAOIIUEC OCHOBHBIC IMOJIOKCHUSA MOJICKYJISIPHO-
KHHETHYCCKOM TCOPHHU.

Mopenu TBEPAOro, KUIKOTO M Ta3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucrammmueckue u
amop¢usie Tena. OObSICHEHHWE CBONCTB Ta30B, JKUIKOCTEH M TBEPIBIX TET HAa OCHOBE MOJIOKECHUN
MOJIEKYJISIPHO-- KHHETHYeCKOW Teopud. (CMauMBaHME W KanWUIApHbIE sBIEHUA. TermnoBoe
pacuIMpeHue U cxxaTue.

Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS YacTULl. BHyTpeHHsIs
sHeprusi. CrocoObl U3MEHEHMsI BHYTPEHHEN SHEPIUU: TeIUIoNepeada u coBepileHne padotsl. Busl
TEIJIONEPeIayu: TEIUIONPOBOIHOCTD, KOHBEKIUS, U3IIyYCHHUE.

KonnyecTtBo TemnoTel. YenpHass TEMIOEMKOCTh BellecTBa. TemaooOMeH U TeIuloBoe
paBHOBecHE. YpaBHEHHE TeIUIOBOro OanaHca. [lnaBineHume M OTBepAEBaHUE KPUCTALIMYECKUX
BEIEeCTB. Y AenbHas TerioTa miasienus. [lapooOpa3oBanue n konaeHcanus. Mcnapenue. Kunenue.
VYaenpHas TeuoTa mapooOpa3oBaHUs. 3aBUCHMOCTb TEMIEPATYphl KHUIIEHHS OT aTMOC(EpHOTro
JIaBJICHHUSL.

BnaxHocTs Bo3ayXxa.
DHeprus TOIMBa. Y IeJbHas TEMI0Ta CrOPAHUS.

[Mpununs! pabots! Temmosbix asurateneii KI1J{ temmosoro apurarens. TemioBble ABUTaTEIH
U 3alIUTa OKPYXKAIOUIEH CpeNbl.

3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOIECCaXx.
Jemoncmpayuu.

Ha6roienne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6monenue quddysum.

HaGuroienue sSBJICHM CMaYMBaHUS M KAMAJUTSIPHBIX SBIICHUI.
HabmroeHue TerioBoro pacumpeHust Tel.

W3menenue naBieHus ra3a npyu U3MEHEHUH 00bhEMa U HarpEeBaHUU WIIH OXJIQKICHUH.
[IpaBuna u3MepeHus: TeMIIEPaTyPHI.

Bunael Terionepenaun.

OxJaxIeHNE TIPU COBEPIICHUN PAOOTHI.

HarpeBanue nipu coBepiiieHUH padOThI BHCITHUMU CHIIAMHU.
CpaBHEHHE TEIUTIOEMKOCTEH pa3IMYHBIX BEIICCTB.

. Habmronenue kuneHus.

. HabGmoieHne mocTosiHCTBa TeMIepaTyphl PH IIaBJICHUH.

. Mojenu TeroBbIX IBUTATEICH.
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Jlabopamopmuvie pabomot u onvimul.

1. OnbIThl 1O OOHAPYKEHHIO TEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OmnbITHI 10 BBIPAILIMBAHNIO KPUCTAJJIOB IOBAPEHHOW COJIM WJIM caxapa.
3. OnbIThI 0 HAOIIOACHUIO TEMJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX Tell.



4. OmnpeneneHve AaBleHUs BO3ayXa B OaJUIOHE IIIIPHIIA.

5. OmnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro o0bEMa U HarpeBaHUs
I OXJIAXKIECHUS.

6. IlpoBepka THUMOTE3bl JUHEWHOW 3aBUCUMOCTH  JUTMHBI  CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOM TpyOKe OT TeMIepaTyphl.

7. HaOmioneHne n3MeHeHUs! BHYTPEHHEH YHEPTUH Teja B pe3ysibTaTe TeIuionepeiay U padboThl
BHEIIHUX CHUIIL.

8. MHccrnenoBanue sBIEHHS TEIUNIOOOMEHA IPU CMEIIMBAHUHU XOJIOIHOW U TOpsTYed BOJIBI.

9. OmpezneneHue KOJIWYECTBA TEIJIOTHI, MOJYYEHHOTO BOJIOHM MpHU TEIIOOOMEHE C HarpeThiM
METaJTINYECKUM HWINHIPOM.

10. OnpeneneHue yaeabHON TEIUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpouecca ucnapeHus.

12. OnpeneneHrne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. OmnpeneneHue yAelbHON TEMIOTHI IIABJICHUS JIbJA.

Pa3nes 7. DiiekTpu4ecKue 1 MATHUTHBIE SIBJICHHS.

3HeKTpI/I3aHI/IH TCII. I[Ba poaa SJICKTPUUCCKHUX 3apsAd0B. BzauMmoneiictBue 3apsKCHHBIX TCJIL.
3aKkoH Ky.]'IOHa (3aBI/ICI/IMOCTI) CHUJIbI BSaPIMOIlef/'ICTBI/IS{ 3apsKCHHBIX TEJI OT BCJIMYMHBI 3apia0B U
PaCCTOSAHUA MCIKAY TeJ'IaMI/I).

Onexkrpudeckoe mnose. Hanpsok€HHOCTH anekTpuueckoro mois. [IpuHIMN cyneprno3uuuu
ANEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkrpudeckux 3apsioB. DIEMEHTApHBIN deKTpuueckuil 3apaa. CTpoeHue atoma.
IIpOoBOOHMKY M TUAIEKTPUKH. 3aKOH COXPAHEHHS JIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKH TOK. YCIIOBUS CYIIECTBOBAaHUS DJIEKTPUUECKOrOo ToKa. VcTouHukm
MOCTOSIHHOTO TOKa. JIeHCTBUS DSIEKTPUUECKOro TOKa (TEIIOBOE, XMMHYECKOE, MArHUTHOE).
DNEeKTPUYECKHUM TOK B )KHJIKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuiia Toka. DJIeKTpruueckoe HanpsbkeHue. ConpoTUBIEHHE TPOBOIHUKA.
VYnensHOe compoTuBiIeHHE BemecTBa. 3akoH Oma Juig ydyactka nenu. [locnmenoBarensHOe |
napajuleIbHOE COEANHEHNE TPOBOTHUKOB.

PaboTta 1 MOIIHOCTB 3JEKTpUUYECKOro Toka. 3akoH J/[xoyns—Jlenna. DnekTpuyeckue Lenu
NOTPEeOUTENN IEKTPUIECKOM s3HEprun B ObITy. KOopoTKoe 3aMbIkaHuE.

ITocTossnable MarHuTel. B3anmonelcTBHE IIOCTOSHHBIX MArHHUTOB. MaramTHOe IIOJe.
MarnuTtHOe noje 3eMiId U €ro 3HaueHue s *Ku3HU Ha 3emie. OneiT Opcrena. MarHuTHoe mose
3JIEKTPUYECKOro ToKa. [I[puMeHeHne 3MeKTpOMarHuToB B TEXHUKE. [[elficTBME MarHUTHOTO MOJISI HA
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUIATEIb IOCTOSSTHHOTO TOKa. VCronb30BaHue 3JE€KTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apaned.  SBnenue  snexkTpoMarHuTHOM — uHaykuuu.  [lpaBuno  JleHna.
Onexrporereparop. CrocoObl MOJyd4eHUs DSJIEKTPUYECKOH HSHEpruu. ODIEKTPOCTAHIMM Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHCPIUH.

Jemoncmpayuu.
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DneKkTpu3aIus Tel.

JIBa poJia AIeKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEJl.
Y CTpolcTBO U IEMCTBHE 2JIEKTPOCKOIIA.

DnexTpocTaTuuecKas HHIYKIHS.

3aK0H COXpaHEHUS MIEKTPHUECCKUX 3apsII0B.

[IpoBOAHMKY U AUDIIEKTPUKH.

MopenupoBaHre CUIOBBIX JIMHUH 3JIEKTPUYECKOTO TTOJIS.

M cTOUYHUKY TTOCTOSIHHOI'O TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

DIEKTPUYECKUM TOK B KUJIKOCTH.

. ["a30BbIl pa3ps.
. VI3aMepenue cuibl TOKa aMIepMeTpPOM.
. I3mepeHnune 31eKTpruiecKoro HanpsbKeHUs. BOJIBTMETPOM.

Peocrar u Mara3uH CONIPOTHUBIICHUN.

. B3anmMoelicTBiE MOCTOSITHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOXHOCTH Pa3/IeiIeHHUs TIOJIIOCOB MarHUTA.
. MonenupoBaHie MarHUTHBIX MOJICH MMOCTOSTHHBIX MarHUTOB.

. OnbIT Dpcrena.

. MarHuTHO€ 1oJie ToKa. DJIeKTPOMAarHurT.

JlelicTBME MAarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM.

. DNEeKTpOIBUTaTe b MOCTOSHHOTO TOKA.
. MccnenoBanue siBIIeHUS SJIEKTPOMArHUTHOM UH]TYKIIUH.
. OnbrTel @apanes.

3aBUCHMOCTH HaImpaBJICHHUA UHAYKIWUOHHOT'O TOKa OT yCJIOBI/If/'I €I'0 BOBHUMKHOBCHUNA.

. 9neKTporeHepaTop INOCTOAHHOI'O TOKA.

Jlabopamopuwvie pabomol u onvimel.
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10.
11.
12.
13.
14.
15.
16.
17.

18.

OI1IBITEI 1O Ha6J'IIOI[€HI/II-O SJICKTPU3aluU TCII I/IHJIYKHI/IGfI 1 IIpHU COIMPUKOCHOBCHHHU.
HccnenoBanue neiCTBUS IEKTPUIECKOTO MOJIS HA IPOBOJAHUKH U JUDIEKTPUKH.
COopka u mpoBepKa pabOThI AMEKTPUIECCKON IIETH MOCTOSHHOTO TOKA.

W3mepenue u peryimpoBaHue CUJIbl TOKA.

N3mepenue u perynpoBaHue HAIIPSIKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIbI TOKa, UAYHICTO 4YCpe3 pE3uCTOp, OT COHPOTUBJIICHHUA

pe3ucTopa U HaNpsKEHUs] Ha PE3UCTOpeE.

OHLITBI, JACMOHCTPUPYIOIIHEC 3aBUCUMOCTD DJICKTPHUYICCKOI'0 COMMPOTHUBJICHUS ITIPOBOJHUKA OT

€T0 JJIMHBI, TUIOIIAU IMOMCPEYHOro CCUCHUA U MaTCpuala.

HpOBepKa paBujia CJIOKCHU HaHpH)KeHI/Iﬁ Ipu MocCjIeAO0OBATCIIbBHOM COCAWHCHHUU JIBYX

PE3HUCTOPOB.
[TpoBepka mpaBuia JUisi CUIIbI TOKA MPH MapauIe]IbHOM COCTMHEHUN PE3UCTOPOB.
OmnpeneneHne padOThI AIEKTPUIECKOTO TOKA, HAYILIETO Yepe3 pe3rucTop.
OmnpeencHre MOITHOCTH JICKTPHYECKOTO TOKA, BBIJCIAEMON Ha PE3UCTOPE.

HCCJ’I@}IOB&HI/IG 3aBUCUMOCTH CHUJIbI TOKA, UAYHICTO YCPE3 JIAMIIOUKY, OT HAIPSIKCHUS Ha HEH.

Onpenenenne KIIJ[ narpesaresns.
HccnenoBanne MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.

I/I3yquI/Ie MAarauTHOI'O IOJISI TOCTOAHHBIX MAIrHUTOB IIPU UX 06I>e,Z[I/IHeHI/II/I " pasaCJICHUU.

WccnenoBanue 1eHCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY .

OHLITBI, ACMOHCTPpUPYIOIIUC 3aBUCUMOCTL CHIJIbI B3aHUMOJICHCTBUS KaTyllkpu € TOKOM H

Mar"auTa OT CHJIbl TOKA W HAallPpaBJICHUA TOKA B KaTYIIKC.
I/I3yquI/Ie HeﬁCTBHH MAarauTHOIO I10JIAA Ha ITPOBOJJHUK C TOKOM.



19. KoHCTpyupoBaHHe U U3yUeHHE PaOOThI AJIEKTPOABUTaTENs .

20. M3mepenne KII/I 351eKTpoaBUraTEIbHOW YCTAaHOBKH.

21. OnbITEI 1O HUCCIENOBAHMIO SIBICHUS DJIEKTPOMATHUTHOW MHIYKIUHU: HCCIIECJOBAHUE
M3MEHEHUN 3HAYEHHUs U HAIIPABIICHUs WHYKIIHOHHOTO TOKA.

9 KJIACC
Pa3zgen 8. Mexanuueckue siBJICHUA.

Mexannueckoe nBumxkeHue. MarepuanbHasg Touka. Cuctema orcuéra. OTHOCHTEIBHOCTH
MEXaHMYECKOro JBMKeHUs. PaBHOMepHoe mpsMoiuHenHoe nBukeHue. HepaBHoOMepHOe
IpsMOJUHEHOe nBMKeHue. CpeaHsAs M MIHOBEHHAas CKOPOCTb Tejda IIPM HEPaBHOMEPHOM
JBHKECHUH.

Yckopenue. PaBHOyCKOpeHHOE TpsMoiuHelHoe BmkeHue. CBoOomHoe majneHue. OMbIThI
lanunes.

PaBHOMepHOe nBWXEeHHE 1O OKpykHOCTU. Ilepuon m uacrota oOpamenus. JluneiiHas u
yIJIoBast CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

[lepBoiii 3akoH HproTona. Brtopoii 3akoH HreroTona. Tpertuit 3axkoH HeroTona. Ilpuniun
CYNEPHO3ULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TpEHUs CKOJIbKEHUs, CUjla TPEHUS MOKOs,
JpyTue BUJbl TPEHUS.

Cuna TSHKeCTH U 3aKOH BCCMHUPHOI'O TATOTCHUS. YCKOPCHI/IG CBO60)1HOF0 naacHUA. HBI/I)KGHI/IC
IUIaHET BOKPYT COJ'IHI_IEL HepBaﬂ KOCMHUYCCKast CKOPOCTh. Hesecomocts 1 NEpCrpys3Ku.

PaBHOBecue matepuanbHON TOUKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBecre TBEPAOIO Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. M3meHenwe ummyinbca. MMmysnbc cuiibl. 3aKOH COXPAHEHHS MMILYJIbCA.
PeaktuBHOE IBUXEHUE.

Mexannueckasi pabora 1 MoLTHOCTb. PaboTa cuit TskecTH, ynpyroctu, TpeHusi. CBsi3b SHEpruu
u pabotsl. [loTeHnnanbHas 3Heprus Tena, MOJHATOr0 HaJl HOBEPXHOCThIO 3eMid. [loTeHnuanbHas
9HEeprusi cxaroil npyxuHbl. Kunetnueckast sHeprus. Teopema 0 KMHETUYECKON 3HEpPruu. 3aKoH
COXPAHEHHUSI MEXAaHUUYECKOM HEPTUN.

Jemoncmpayuu.

1. HaOmropeHue MeXaHMYECKOIO ABMKEHHMsI TeJla OTHOCUTENIBHO PAa3HbIX TEJl OTCUETA.

2. CpaBHeHME NyTEl M TPAEKTOPHUM ABMKEHUS OJHOTO U TOTO K€ TEJIa OTHOCUTEIBHO Pa3HbIX
Te OTCYETA.

3. M3mepeHue CKOPOCTH U YCKOPEHHUs NPSMOIMHENHOTO ABUKCHUS.

HccenenoBanue Npu3HAaKOB PaBHOYCKOPEHHOTO IBHKEHUS.

5. HabmioneHnue ABMKEHUS Tela MO OKPYKHOCTH.

&



6. HaOmroneHne MexaHWYECKUX SIBJICHHM, MPOUCXOAAIINX B cUcTeMe oTcuéTa «Tenexkay npu
e paBHOMEPHOM U YCKOPEHHOM JIBIYKEHHH OTHOCUTEIIbHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS Te€Ja OT MACChl Tejla U JEHCTBYIOIIEH Ha HETO CHJIBL.

8. HaOmroneHne paBeHCTBA CUJI IIPU B3aUMOJECHCTBUU TEIl.

9. H3meHeHnue Beca Tesa IPU YCKOPEHHOM JBH)KEHUU.

10. Ilepenauya umiynbca py B3aUMOJACUCTBUY TEIL.

11. IIpeoOpa3oBaHus 3HEPTUM NPH B3aUMOAECHCTBUHU TEJl.

12. CoxpaHeHUe UMITyJIbca PU HEYIIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHue UMITyJIbCa IPH a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUH.

14. HabnroneHne peakTUBHOTO IBUKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPruM MpHU CBOOOIHOM Ma/IEHUH.

16. CoxpaHeHNE MEXaHUYECKON SHEPIruu NpHU ABMKEHUU TeNa MO JEHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomost u onvimol.

1. KoHcTpyupoBaHuE TpakTa Uisl pa3roHa U AaJIbHEHMILIEr0 paBHOMEPHOTO JBUKEHUS IIapUKa
WJIN TEJICKKHU.

2. Ompepnenenue cpeiHel CKOPOCTH CKOJIBKEHUS OpycKa WM IBMKEHUS [IapHUKa M0 HAKIIOHHOM
IIJIOCKOCTH.

3. OmpexeneHue yCKOpeHUs Tena Npyu paBHOYCKOPEHHOM JBUYKEHUU 110 HAKJIOHHOW MJIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH TYTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JBWKEHUU 0€3
Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka rumoTes3bl: €Ciii MPU PABHOYCKOPEHHOM JIBIXKCHHUH 0€3 Ha4aJIbHOW CKOPOCTHU MY TH

OTHOCATCS KakK pPsAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME IPOMEKYTKH BPEMEHU

OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTHU CHJIBI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIBHOIO JIaBJICHUS.

Omnpenenenne kodppuimenTa TPEeHUS CKOIBKECHHS.

Ornpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne paboThI CHUIIBI TPEHUS TIPU PABHOMEPHOM JIBHYKCHHUH TeJIa 10 TOPU30HTATBHOM

IOBEPXHOCTH.

10. Onpenenenne pabOThl CHJIBI YHPYrOCTH MpU MOABEME TIpy3a C HCIOJb30BaHUEM
HEMOJIBYKHOTO U MOJIBHKHOTO OJIOKOB.

11. N3ydyeHue 3aKk0Ha COXPaHEHHUS SHEPTHH.
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Pa3znen 9. Mexanuveckue Ko/j1e0aHUA U BOJTHBI.

Konebarenproe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWI: TEpHOA, YacToTa,
aMIUIUTya. MareMatudeckuii W TOPYKUHHBIM — MasTHUKW. [IpeBpamieHue »HEpruu mnpu
KOJIeOaTCIIbHOM JIBH)KCHHH.

3aryxawmue koneOaHusi. BpiHyxkaeHHble konebanus. Pe3onanc. MexaHWYecKHe BOJHBI.
CaoiicTBa MexaHnueckux BOJH. [IpoonbpHBIE U MOnepeyHbie BOTHBL. J[JTMHA BOJHBI M CKOPOCTH €€
pacrpocTtpaHeHus. MexaHn4ecKrue BOJIHBI B TBEPIOM Tele, CEUCMUUECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa M BbIcOTa TOHA. OTpaxkeHue 3ByKka. MIHppa3Byk U yiabTpa3ByK.

Hemoncmpayuu.

1. HalGmronenue koneOaHuil TN MO/ AEHCTBUEM CUIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
2. Habmronenue xonebaHuil rpy3a Ha HUTH U HA NIPY>KUHE.



HabmroneHnune BbIHYKAEHHBIX KojeOaHH U pe3oHaHca.
PacrnipocTpanenne npoJoabHBIX U TONEPEYHBIX BOJIH (HA MOJIENH).
HabmroneHne 3aBUCMOCTH BBICOTBI 3ByKa OT YacCTOTHI.
AKyCTHYECKHI pe30HaHC.

o ok~ w

Jlabopamopuvie pabomot u onvimol.

1. OmnpezneneHue 4acTOThl U epUoOJa KojaeOaHUH MaTEMaTHUYECKOr0 MasiTHUKA.

Onpenenenne 4acToThl U Mepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBUCMMOCTH NEpUOJia KOJCOAHUH MOABEIIEHHOIO K HUTH I'py3a OT JJIHHbI
HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IeproJia KoJeOaHUH Py KMHHOTO MasiTHUKA OT Macchl Ipy3a.

5. IlpoBepka HE3aBHUCUMOCTH Nepuoja KoseOaHuil rpy3a, MOJBEUIEHHOIO K HUTH, OT Macchl
rpysa.

6. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh NEpHUOa KOJeOaHUN MPYKUHHOIO MasTHUKA OT
Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. V3mepeHue yckopeHUs: CBOOOIHOTO Ma/IEHUsI.

N

Paznen 10. DinekTpoMarHuTHOE 1M0Jie U 3JIEKTPOMATHUTHbIE BOJIHBI.

3JI€KTpOMaI‘HI/ITHOe I10JIC. QHCKTpOMaFHI/ITHBIe BOJIHBI. CBOﬁCTBa I—)HGKTpOMaFHI/ITHBIX BOJIH.
[[Ixana 31eKTpOMAarHUTHBIX BOJIH. MICI0JIb30BAHME AIEKTPOMArHUTHBIX BOJIH JJISl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BoaHOBBIE CBONMCTBA CBETA.

Jlabopamopuwie pabomot u onvimol.
1. M3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO Tesie(oHa.
Pasznen 11. CBetoBble siBJICHHS.

JlyaeBast monens cBera. Mcrounmkm cBera. [IpsMomnmHeiiHOe pacmpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue ceta. [Inockoe 3epkano. 3akoH OTpakeHHs CBETA.

[Ipenomnenue cBera. 3akoH MpesnomMiieHus: cBera. llolHOe BHYTpeHHee OTpa)K€HUE CBETa.
Hcnonb30BaHre MOJHOTO BHYTPEHHETO OTPaXKEHUS B ONTUYECKUX CBETOBOJIAX.

Jlunza. Xon mydeit B nua3e. OnTudeckas cuctema oroamnmnapara, MUKpPOCKOIIA M TEJIECKOTA.
I'na3 xak ontuyeckas cucrema. ban3zopykocTs U JalnbHO30PKOCTb.

Paznoxenue OGenoro ceera B cnekTp. OnbiTel HetoToHa. CroXeHHe CIEKTPaIbHbIX IIBETOB.
Jucnepcus csera.



Jemoncmpayuu.

[IpsimonnHeiHOE pacipoCTpaHEHHE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuyenue nzo6paxeHuii B I0CKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTrnyeckuii CBETOBO/I.

Xon jtyueit B coOuparomei Junse.

XoJ1 Tydei B pacCerBalOIIEH JIMH3E.

[onmyuyenne n300pa’keHUIA C TOMOUIBIO JTUH3.

. Ilpunnmn nevictBus doToamnmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Mopens riasa.

11. PasnoxeHue 06€0ro CBEeTa B CIIEKTP.

12. Tlonmydyenue GeoOTro CBETA MPU CIOKEHUU CBETA PA3HBIX I[BETOB.
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Jlabopamopuvie pabomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yTJia OTPasKEHUsI CBETOBOIO JIy4a OT YIJia MaJeHHUs.

N3ydenune xapakTepUCTHK H300paKeHUsI IPEMETa B TNIOCKOM 3epKaje.

HccnenoBanne 3aBUCHMOCTH YIJIa NPEIOMJICHHS CBETOBOTO Jydya OT YIUIa MaJeHUs Ha
I'PaHULE «BO3LyX—CTEKIIO».

[Tonydenue nzo6pakeHuii ¢ TOMOIIbIO COOMPAIOIIEH JINH3bI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMpPATOIIEH JINH3BI.

OMnBITHI 1O Pa3NIoKEHUIO OEJIOT0 CBETa B CIEKTP.

OmnBITH IO BOCTIPUATHUIO IIBETA IPEMETOB MPH UX HAOIIOCHUN Yepe3 IIBETOBBIC (PHIIBTPHI.
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Pa3gen 12. KBaHToBLI€E SIBJIEHUS.

Onwitel Pezepdopna m mnanerapnas mojaenb atoma. Mojgens atoma bopa. Mcmyckanue u
IIOIJIOMICHUE CBETa aTOMOM. KBanrtel. JInneiiuateie CIICKTPBHI.

PaguoaktuBHOCTh. Anbda- , Oeta- u ramma-uznydeHus. CTpoeHHE AaTOMHOTO spa.
Hyknonnass ™opmens aromMHoro siapa. M3orombel. PanunoaktuBHbIE mnpeBpaunieHus. l[lepuon
noyypacnaja aTOMHBIX sIZIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO M MacCOBOTO 4YHCEI. DHEPrusi CBS3U
aTOMHBIX sifiep. CBsi3b Macchl U dHepruu. Peakiuu cunTe3a u neneHus sijaep. UcTouHuku sHepruu
CouHiia u 38E31.

Snepuas sHepreruka. JledcTBUS paguoOaKTUBHBIX U3JTYYEHUN HA )KMUBBIE OPTaHU3MBbl.

Jemoncmpayuu.

1. CHoexTpbl U3Iy4YEHHs U MOTJIOLIEHUS.
2. CnexTpsl pa3au4HbIX Ta30B.



CrekTtp Bozmopoaa.

HabGmonenue tpexoB B kamepe Busbcona.

PaGora cuéTunka HOHU3UPYIOMINX U3TYUEHHI.

Perucrpanus nsinydeHus IpUpOAHBIX MUHEPAIOB U IIPOYKTOB.

o ok~ w

Jlabopamopuvie pabomot u onvimol.

1. HaGmroneHue CIIIONIHBIX U IUHEWYAThIX CIIEKTPOB U3ITYUYECHHUS.

2. HccrnenoBanme TpeKOB: W3MEPEHHE OHEPIHMHM YACTHIBI I10 TOPMO3HOMY IyTH (I10
¢dororpadusam).

3. H3mepeHune paanoakTHBHOTO (OHA.

IHoBTOpPHTENBLHO-000011IAI01IIMIT MOLYJIb.

[ToBTOpUTENBEHO-- 0000MIAIOIINK MOYJIb MPEIHA3HAYEH JUIS CHCTEMAaTU3aluu U 0000IEeHHS
MPEAMETHOTO COJEPKAHUS U OIBITAa JEATEIBHOCTH, IPHOOPETEHHOTO MPH M3YYEHHH BCEro Kypca
¢u3uKy, a TaKKe U MOATOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY AK3aMEHY IO (U3UKEe s
o0OydJaronuxcsi, BRBIOPaBIIUX 3TOT yU4eOHBIN MpeIMeT.

[Ipu n3ydeHnn 1aHHOTO MOAYJISI PEATU3YIOTCS M CUCTEMATH3UPYIOTCS BUIBI ESTEILHOCTH, Ha
OCHOBE KOTOPBIX 00ECTIeYMBACTCS JOCTHIKCHHE MPEIMETHBIX M METANpPeIMETHBIX TUIaHUPYEMBIX
pe3ynpTaToB 00yueHus, (HOPMHUPYETCs ECTECTBEHHOHAYYHAasi TPAMOTHOCTb: OCBOCHHE HAYyYHBIX
METOJIOB HCCIIEJIOBAaHUS SIBICHUH TPUPOJIBI M TEXHHKH, OBJAJCHHE YMEHHUSIMH OOBICHATH
(bu3mvecKre SBJICHMS, TPUMEHSS TTOJTyYEeHHBIC 3HAHUS, pelaTh 33/1a4i, B TOM YHCJIe KAYeCTBEHHBIC
Y DKCIIEPUMEHTANbHBIE.

HpI/IHI_[I/IHI/IaJ'IBHO HCHTCHBHOCTHBIﬁ XApaKTCp AAHHOI'O pa3jciia pCajlnu3yCTcCsa 3a CUér TOro, 4To
06yqafoumec;1 BBITIOJIHAOT 3aJaHK, B KOTOPbLIX UM IIPECAIaAracTcCs:

Ha OCHOBE MOJYYCHHBIX 3HAHHWH Pacro3HABATh U HAYYHO OOBICHATH (DU3MUECKHE SBICHUS B
OKPY’KaIOIIIEeH MPUPOJIC U TOBCETHEBHOMN KU3HU;

HCIIOJIB30BAaTh HAYYHBLIC MCTOAbI HMCCICOOBAHUWA (1)I/ISI/I‘I€CKI/IX ﬂBHGHI/Iﬁ, B TOM 4YHUCIIC OJId
MPOBEPKU TUIIOTE3 U IMOJTYYCHHUA TCOPETUYCCKUX BBIBOJOB;

OOBSACHSATH Hay4YHBIC OCHOBBI Hauboyiee BaXKHBIX I[OCTI/I}KCHI/II‘/’I COBPCMCHHBIX TCXHOHOFHﬁ,
HaIlpuMep, MNPaKTUYCCKOro HMCIOJb30BAHUA PA3TIUYHBIX HMCTOYHUKOB SHCPIrUM Ha OCHOBC 3daKOHA
IpeBpaliCHUA U COXPAHCHHUA BCCX U3BECCTHBIX BUJI0B SOHCPIUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI IO ®UBUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

HSy‘ICHI/IC (I)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O 06mero O6pa3OBaHI/IH HaIlpaBJICHO Ha AJOCTHUXKCHUC
JIMYHOCTHBIX, MCTAIMIPEAMCTHBIX U MMPCIAMETHBIX 06p3.30BaTeJ'IBHI)IX PE3YJIbTATOB.

B pesynbrare n3ydyenus pU3MKN Ha YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHMsl y 00y4aromerocs
OynyT COpPMHUPOBAHBI CIICTYIONINE JUIHOCTHBIC PE3YIIbTAThl B YACTH:



e 1) maTpMoTH4YECKOr0 BOCIIUTAHUS:

e —IMPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUUCKON (PU3NUYECKOM
HayKH;

e - IIEHHOCTHOE OTHOILIEHUE K JOCTH)KCHUSIM POCCUNCKUX YUEHBIX-- (DU3HKOB;

e 2) rpa:kIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

° —T'OTOBHOCTb K aKTUBHOMY YYaCTUIO B O6CY)KI[€HI/II/I O6HI€CTB€HHO 3HAYUMBIX U DTUYCCKUX
npo6neM, CBSI3aHHLIX C MMPAKTUYCCKUM IMPUMCHCHUCM ,Z[OCTI/I)KeHI/Iﬁ (I)I/I3I/IKI/I,
° — OCO3HAHHEC BAXKHOCTHU MOPAJIbHO-- 3TUYCCKUX MMPHUHIHIIOB B ACATCIIbHOCTHU y‘IéHOI‘O;

e 3)3CTeTHYeCKOro BOCIIMTAHMS:

e - BOCIpPHATHE ICTETUYECKUX KauecTB (PU3MYECKON HayKu: €€ rapMOHMYHOIO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MO3HAHMS:

e - O0CO3HaHME HEHHOCTH (PU3MUYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHs TEXHOJIOTHH, BAKHENILIEH COCTABIISAIOLIEN KYJIBTYPHI;

e - Ppa3BHUTHE HAYYHOMU JTH0O03HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

e 5) popMupoBaHus KYJIbTYPbI 310POBbS M IMOIHOHAJIBLHOIO 0J1arONOIyYHs:

e - 0CO3HaHME LIEHHOCTH 0€30I1aCHOT0 00pa3a )KU3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM MUpE,
BaXHOCTH IPaBUJI O€3011aCHOTO MOBEEHUS Ha TPAHCIIOPTE, HA 10POTax, C ANEKTPUUECKUM U
TEIJIOBBIM 000PYAOBAaHHEM B JOMAILIHUX YCIOBUSX;

e - cpOpPMHPOBAHHOCTh HAaBbIKA pe(PIECKCUH, IPU3HAHME CBOETO MpaBa Ha OIIUOKY U TAKOT'O e
IpaBa y Apyroro 4ejaoBeKa;

e 6) TPY10BOI0 BOCHIUTAHMSA:

e - aKTHBHOE yYaCTHE B PELUIEHUM MPAKTUYECKUX 3ahay (B paMKax ceMbU, 00pa30BaTeIbHOU
OpraHu3al|H, FopoJa, Kpasi) TEXHOJIOIMYECKON U COLMAIbHOM HAITPaBI€HHOCTH, TPEOYIOLIX
B TOM 4HCIIe U (PU3HUECKUX 3HAHUIA;

e - HHTEpEC K MPaKTUYECKOMY U3yUEHUIO Mpodeccuil, CBA3aHHBIX ¢ (U3UKOM;

e 7)3K0JIOTHY€CKOIr0 BOCIIUTAHUS:

e —OpHEHTAlMsI HA MpUMEHEHHE (QHU3UUECKUX 3HAHUM s pemeHus 3agad B 001acTu
OKpY2KaroIllel Cpeipl, INIAHUPOBAHUS MIOCTYNKOB U OLEHKH MX BO3MOJKHBIX ITOCIIEICTBUM IS
OKpYKarollei Cpeibl;

e - OCO3HaHME [VI00ATBLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHNUs;

e 8) aganTanuym K H3MEHAIINMCS YCIOBHAM CONMAJIBLHON M MPUPOJHOM CPeabl:

e -TOTPEOHOCTH BO B3AaUMOACWCTBUHM TIPH BBHIMOJHEHUH HCCIEAOBAaHUA U TPOEKTOB
(bu3nveckoil HalPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHUX;

e - IIOBBILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO N€ATEIbHOCTD;

e —-TOTPEOHOCTh B (HOPMUPOBAHMM HOBBIX 3HAHHH, B TOM 4HCiIe (GOPMYJIHPOBATH HJIEH,
MOHATUS, TUIOTE3bI 0 (PU3NYECKHX 00BEKTAX U SBJICHUSAX;

e - 0CO3HaHME Ae(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 001aCTH (PU3HKH;

e - IUIAHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETECHUN HOBBIX (PU3NYECKUX 3HAHUM;

e - CTpeMJIEHHE aHAJIU3UPOBATh U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, 0OIIECTBA U SKOHOMUKH,
B TOM YHCJIE C MCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e -—OIICHKAa CBOMX JEHCTBUM C y4ETOM BIMSHUSA HAa OKPYJKAIOIIYIO Cpely, BO3MOYKHBIX
r7100aJIbHBIX MOCIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATbBI



B pesynbrare ocBoeHHs MporpaMMbl Mo (U3MKe HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHS Y
oOyuaromerocsi ~ OynyT  cOpPMHpPOBAaHBI MeTanpeaMeTHbIe  pe3yJabTaThl,  BKJIIOYAIOIINE
M03HABaTENIbHbIE YHUBEPCaIbHbIEC YUeOHbIE AeCTBHS, KOMMYHUKATHBHbIE YHUBEPCAIbHbIC YUeOHBIE
NEICTBYS, PETYJISITUBHBIE YHUBEPCAJIbHBIE YUeOHbIE IEHCTBUS.

IHo3naBaTebHBbIE YHMBEPCAJIbHbIE Y4eOHbIE 1eiCTBUS
Ba3oBble JJornuyeckue geiicTBUA:

e BBIIBJIATH U XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKH O0BEKTOB (SIBIICHH);

e YCTaHABJIMBATHh CYIIECTBECHHBIA MPU3HAK KIACCHU(PUKAIIUU, OCHOBAHUS IJIsi 000OINEHUS H
CpaBHEHUSI,

e BBIABIIATh 3aKOHOMEPHOCTH W TPOTHBOPEUYHUS B pacCMaTpPUBAeMbIX (aKTaxX, TaHHBIX H
HAOJIOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBICHUSIM;

e BBIABIIATh TNPUYHHHO- -CJIICJICTBEHHBIC CBSI3M TMPU W3YYCHHH (PU3NICCKUX SBICHUNA W
MPOIIECCOB, JIeJaTh BBIBOJBI C HCIOJB30BAaHUEM JICAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTFOUeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3SX (PHU3UIECKIX BEITHYNH;

e  CaMOCTOSTENIbHO BBIOMPATh CIOCOO pemeHHus y4dyeOHOW (u3MuecKol 3anadu (CpaBHEHHE
HECKOJIbKUX BApPUAHTOB PEIICHUSsI, BEIOOP HarboJiee MoAXOASIIETro ¢ YIETOM CaMOCTOSTEIIEHO
BBIJICIICHHBIX KPUTECPHEB).

Ba3oBrble ucciaenoBareabLCcKue NeiiCTBUA.

e HCIOJIb30BATh BOMPOCHI KaK MCCIIEIOBATEILCKUI HHCTPYMEHT MTO3HAHNUS,

e TMPOBOJUTH TO CAMOCTOSITEIHHO COCTABICEHHOMY IUIAHY OIBIT, HECJOXKHBIA (husmueckuii
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (DU3NUECKOTO SBJICHHUS;

e OIIGHUBAaTh Ha NPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAILNIO, TIOTYYEHHYIO B XOJE
WCCTIEIOBAHUS UITH DKCTIEPUMEHTA;

e CaMOCTOATENTbHO (POpMyIHpPOBaTH OOOOIICHHSI M BBIBOABI MO pE3yJibTaTaM MPOBEAEHHOTO
HaOJIOICHUS, OTBITA, UCCIICIOBAHMS;

e TMPOTHO3UPOBATH BO3MOXKHOE MAalibHEHIIee pa3BUTHE (U3MUYECKUX TPOIECCOB, a TaKXKe
BBIJIBUTATh TIPEATIOI0KEHUS 00 MX PA3BUTHUHU B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

e IPHUMEHATH pPAa3NIUYHBIC METOJbl, HWHCTPYMEHTHl M 3allpOChl TNPH IOHCKE U O0TOOpe
MH(pOpMAIIMY WU TaHHBIX C YUETOM MPEJI0KEHHON yueOHOH (u3nUecKoil 3a1a4u;

e  AHAJIM3HUPOBAThH, CHCTEMATU3UPOBATH U UHTEPIPETHPOBATH HH(POPMALIUIO PA3TUYHBIX BHJIOB
1 (hopM TpeICTaBICHHUS;

e CaMOCTOATENBHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeaCTaBIeHUS HHPOPMALUU U
WJLTIOCTPUPOBATH PelaeMbIe 3a/1a4H HECTIOKHBIMH CXEMaMH, THarpaMMaMu, HHOU IpaduKoi
Y UX KOMOMHAIIUSIMH.

KoMmyHuKaTHBHBIE YHUBeEpPcaabHbIe yueOHbIe 1eiiCTBHUS:
e B X0/€ 00CyXkJIeHHUs1 yueOHOro MaTepHala, pe3yibTaToB J1ab0opaTOpHBIX pabOT U MPOEKTOB

3aJ1aBaTh BOMPOCHI IO CYMIECTBY OOCYKIaeMOI TEMBI U BHICKA3bIBATh UJICH, HAIICJICHHBIC HA
pelIeHre 3aJaun 1 NoJiiepKaHue 01arokeaaTeTbHOCTH OOLICHMS;



e  COTIOCTaBJIATh CBOM CYXKJICHHS C CYXXIACHUSIMHU JIPYTUX YYACTHUKOB JHUAJIOTa, OOHAPYKUBAThH
pa3IM4Me U CXOJCTBO MO3UILINI;

e BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e MyOJUYHO TIPEJICTABIATH PE3YJIbTATHI BBITOJHEHHOTO (PH3UYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCIe0BaHUS, TIPOSKTA);

e TOHUMATh W HCIIOJI30BATh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUIYAILHOW pabOTHI TpH
pelieHur KOHKPETHON (hU3UIECKON MPOOIeMBI;

e IIPUHUMATHh LEJIA COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JEUCTBUA IO €€
JTOCTIDKCHHIO: PACTIPENIEATh PO, OOCYXKIaTh TPOIECCHl M PE3yNbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

e BBHINOJHATH CBOIO 4YacTh pPaOOThI, JOCTUTAas KadyeCTBEHHOIO pe3yjbTaTa II0 CBOEMY
HANPABJIEHUIO U KOOPAUHUPYS CBOU JEUCTBUSA C IPYTUMU YWICHAMU KOMaH/IbI;

e OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PerysisiTUBHbIE YHHBepPCAJIbHbIE YUeOHbIE AeiicTBUS
Camoopranm3anmus:

e BBIABJIATH NPOOJEMbl B XU3HEHHBIX M YYEOHBIX CHUTyalUsAX, TPEeOYIOLUX AJS peIleHUs
(bu3nvecKux 3HAHUMH;

e  OPUEHTHPOBATHLCS B PA3JIUYHBIX NTOAX0JAX MPUHATUS pelIeHUH (MHIUBUAYalIbHOE, IPUHATHE
pelleHys B Ipynie, MPUHITHE PELLIEHUI TPYIIOoi);

e  CaMOCTOATENBHO COCTaBIATh AJITOPUTM peIleHUs (QU3MUECKOW 3ajaud WIM IUlaHa
HCCIIEIOBAaHUsL € YYETOM UMEIOUIMXCS PEeCcypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATH MIPEIaraéMble BApUAHTBI PEILICHUM;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJIB, 3MOLMOHAJIbHBINA HHTEJLJIEKT:

e  J1aBaTh 4JICKBATHYIO OLIEHKY CUTYyallMy U NIPEAJIaraTh IiaH €€ N3MEHEHUS;

e OOBSCHATH NPUYUHBI JIOCTHKEHUS (HEHOCTHIKEHMSI) pEe3ysbTaTOB JEATEIbHOCTH, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHBBI B JAESTEIbHOCTb (B TOM YHUCJI€ B XOJ BBINOJIHEHHUS (PU3UUECKOIO
WCCIIEZIOBAHMSI UJIM MTPOEKTa) HA OCHOBE HOBBIX OOCTOSTENILCTB, U3MEHUBIINXCS CUTYaLUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIMX TPYAHOCTEM;

e OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

e CTaBUTbH ce0sl Ha MECTO JIPYroro 4ejJoBeKa B X0JI€ CIIOpa UM AUCKYCCUU Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToOro;

e IpPU3HABATh CBOE MPaBO Ha OLIMOKY MpH pelieHuu (PU3MUECKUX 3a]a4 WIH B YTBEPKICHUSIX
Ha Hay4YHbIE TEMBI U TAKOE XKE IPABO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI



K xoniy oOyuyeHust B 7 KJjacce MpeMETHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpa)KaThb
c(OPMHPOBAHHOCTH Y 00YUAIOIINUXCS YMEHUH:

e HCHOJB30BATh MOHATHS: (PU3MUECKUE U XMMUYECKHUE SBJICHUS, HAOIIOICHHE, SKCIIEPUMEHT,
MO/IeJ1b, TUTIOTE3a, €AUHULIBI (PU3MUECKUX BEJIIMYHUH, AaTOM, MOJIEKYJIA, arperaTHbIe COCTOSTHUS
BelecTBa (TBEPAOE, KUAKOE, Ta3000pa3HOE), MEXaHMUYECKOE [BIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, IMPSIMOJIMHEHHOE), TPAaeKTOpHs, PABHOAEHUCTBYIOLIAs cuia, aedopmarus
(ynpyrasi, miacTu4eckas), HeBeCOMOCTb, COOOIIAIONINECS COCY/IbI;

e paznuuarh sBieHHUS (IudPy3us, TEIUIOBOE JBMKEHUE YACTHIl BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE [BWKECHHME, WHEpLMs, B3aUMOJICHCTBUE TEJ, DPABHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpAILEHUS, Nepeaada JaBlIeHUS TBEPABIMH TeJIaMU,
KHUJIKOCTAMU M ra3amH, arMoc(epHOe JaBjeHME, IUJIaBaHWE TeJ, MPEeBpalCHHS
MEXaHUYECKON PHEepPruM) Mo ONMHUCAHUI0 UX XApAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

e pacro3HaBaTh MPOSIBICHHUE U3YUYEHHBIX (U3NYECKUX SBIECHUI B OKPY’KAIOLIEM MUPE, B TOM
yucie GU3nUecKre SIBJICHUS B PUPOJIE: IPUMEPHI IBUKEHUS C PAa3IMYHBIMU CKOPOCTSMH B
KUBOM M HEXUBOM mpupoje, NEHCTBUE CHJIbBI TPEHUS B MPHUPOJAE U TEXHUKE, BIIMSHUE
aTMOC(EepHOro JaBJIeHUs Ha KUBOM OpraHu3M, IJIaBaHUE PbIO, pplYaru B Telle YyesloBeKa, Ipu
3TOM NEPEeBOAMTH NMPAKTHUYECKYIO 337auy B YUEOHYIO, BBIJENATH CYILIECTBEHHbIE CBOMCTBA
(mpu3HaKu) GU3NYECKHUX SBICHUH;

e OIKCBHIBaTh M3yYEHHBbIE CBOMCTBA Tel U (PU3MYECKUE SIBJICHHUS, UCHOIb3ys (pusmueckue
BEJIMYHUHBI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTD,
CWJIa YIOPYrOCTH, CHJIa TSDKECTH, BEC Tejla, CWia TpEeHHs, AaBiieHue (TBEpAOro Tena,
KHJIKOCTH, ra3a), BHITAJKUBAIOIIAs CUJIa, MEXaHWYeCKas paboTa, MOILHOCTh, IUIEYO CHIIBI,
MOMEHT CHJbl, KO3()(QUIMEHT TOJE3HOr0 JEHCTBUS MEXAaHU3MOB, KHHETHYECKas U
MOTEHIMAJIbHAsT SHEPrHsi), NpU OINUCAHUM MPABUIBHO TPAKTOBATH (PU3NYECKUNA CMBICI
HCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAU€HUs M €AMHULBI (PU3MUECKUX BEIUYMH, HAXOJUTh
(opMyJIbl, CBA3BIBAIOIINE JTAHHYIO (PM3UUECKYIO BEIMUUHY C APYTUMH BEJIMYMHAMHU, CTPOUTH
rpaduKu U3yYeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJINYUH;

e  XapakTepu3oBaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHUS M IPOLECCHI, MCIOJIb3Ys IMpaBUIIa
CIIOKEeHMsI CuJl (BOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MIPaBUJIO paBHOBecHUs pbluara (0J0Ka), «30J10TOE MPABUIIO» MEXAaHUKH, 3aKOH COXPaHEHMS
MEXaHUYECKOH 3HEPTUu, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3alMChIBATh
€ro MaTeMAaTUYECKOE BBIPAKEHUE;

e OOBSACHATH (PU3MUECKUE SBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyalMi IPAKTUKO- OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIIATh IPUYMHHO-- CIIEACTBEHHBIC
CBSI3U, CTPOUTH OOBsSCHEHHE W3 |—2 JOTMYeCKMX MIaroB ¢ OMOpoi Ha 1-2 W3y4YeHHBIX
CBOMCTBA (PU3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemaTh pacu€THBIC 3a7auu B 1—2 JIEHCTBUS, HCIIONB3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckre BeJIMYUHBI: HA OCHOBE aHAIM3a YCJIOBUS 337a4M 3alHChIBaTh KPAaTKOE YCIOBUE,
MOJICTABIIATh (PU3UYECKUE BEIWYMHBI B (POPMYJIBI M TPOBOIUTH PACUETHl, HAXOIUTH
CIpaBOYHBIC JlaHHbIE, HEOOXOIMMBIE JUIsl PELIeHMs 3a7ay, OLIEHUBATh PEATMCTUYHOCTD
MTOJTy9eHHOU (PU3UIECKON BEITMYNHBI,

e pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIM (PU3NYECKHX METO/O0B, B
ONMCAaHUU UCCIIEJOBAHMSI BBIJCNIATD [IPOBEPSAEMOE MPEATIONOKEHHE (TUIOTE3Y ), pa3inyaTh U
HMHTEPIPETHUPOBATh IOJyYEHHBIH pPE3ylbTaT, HAXOAUTh OMIMOKKM B XOJE OIbITa, JAeNaTb
BBIBO/IbI 110 €T0 Pe3yJbTaTaM;

e IPOBOJUTH OIBITHI N0 HAOMIOAEHUIO (U3NYECKUX SIBICHUN MU (GU3NYECKUX CBOMCTB TEN:
(hopMyIHpOBaTH MPOBEPSIEMbIE TPEATIOJIOKEHHS, COOMPATh YCTAHOBKY U3 IPEIIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0/ ONbITa U (POPMYJIUPOBATH BHIBOJIBI,



BBINOJIHATH IPSIMbIE M3MEPEHUs] PAcCTOSIHUSA, BPEMEHM, Macchl Tena, o0bEMa, CUIIBI U
TEMIIEpaTypbl C HCIOJIb30BAaHHEM AaHAJIOTOBBIX M IH(POBBIX NPHOOPOB, 3aMHCHIBATH
NoKa3aHMs NPUOOPOB ¢ YUETOM 3aJaHHOI aOCOIIOTHOM MOrpelIHOCTH U3MEPEHNUH;
MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHMOCTH OIHON ()M3WYECKON BEIMYUHBI OT APYrou c
HCIOJIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO ABMKYIIETOCs Teja
OT BPEMEHHU JIBWKCHHUS TeJla, CUJIbl TPEHUsI CKOJIBKEHHsI OT Beca Teja, KauecTBa 00padoTKU
MIOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHJIBI TPEHMSI OT IUIOIIAJN CONPUKOCHOBEHMUS TEII, CUIIBI
YIPYTOCTH OT YIUIMHEHUS TPY>KUHBI, BEITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH
TeJla U OT MJIOTHOCTH >KMJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tela, OT INTyOuHBI, Ha
KOTOPYIO MIOTPY>KEHO TEJI0, YCIOBHM TUIaBaHUs TeJ, YCIOBUI paBHOBECHS pblyara u 0JI0KOB),
y4acTBOBAaTh B IUIAHUPOBAHUM Y4eOHOI'O UCCIIEOBAHUS, COOUPATh YCTAHOBKY M BBIIIOJIHSTh
U3MEpeHus, Cleaysd NpPeAIOKEHHOMY TIUIaHy, (UKCHpPOBaTh pe3yJbTaThl MOJIYYCHHOM
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJE MPEUIOKEHHBIX TAOMUI] U IpaHKOB, AeIaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEI0BAHUS;

IIPOBOJIUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BEIUUYHH (INIOTHOCTh BELECTBA XKUKOCTU U
TBEPAOIrO Teja, CUIA TPEHHUS CKOJIKEHHS, JaBICHHUE BO3AyXa, BBITAJIKHUBAIOILAs CHIIA,
JeUCTBYIOIAs Ha MOTPYKEHHOE B KHJIKOCTb TeJO, KOAPOHUIMEHT MOJIE3HOro IEHCTBHS
IIPOCTBIX MEXAHU3MOB), CJIEysl IPEIOKEHHON UHCTPYKLMU: IIPU BBINOJIHEHUN U3MEPEHUN
coOMpaTh SKCIEPUMEHTATIbHYIO YCTAHOBKY M BBIUMCIIATH 3HAaUEHUE UCKOMOMN BEJIMYHHBI;
co0uro1aTh MpaBuiIa TEXHUKK O€30MACHOCTH MIPU paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;
yKa3blBaTh MPUHLMUIBI JeHCTBUSA MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECBI, TEPMOMETD,
JTMHAMOMETp, COOOINAIOIIMECsS COCYAbI, OapoMeTp, pblyar, MOABIKHBIA U HEMOJBHKHBIN
0JI0K, HAaKJIOHHAsI IIJIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI ICHCTBUS U3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
ONopol Ha MX omnMucaHus (B TOM 4YHCIE: MOJIIIMIIHUKK, YCTPOHCTBO BOAONPOBOJA,
TUIPaBIMYECKUN TIPECC, MAHOMETP, BBICOTOMED, MOPILIHEBOM HACOC, apEOMETp), UCIOJIb3Ys
3HaHUS O CBOMCTBaX (M3NYECKUX SBICHUA M HEoOXoIuMble (PU3MUECKUE 3aKOHBbI U
3aKOHOMEPHOCTH;

MIPUBOAUTH IPUMEPHI (HAXOAUTh HH(POPMALIHIO O IPUMEpax ) MPAKTHUECKOTO UCII0JIb30BaHMS
¢u3nUecKux 3HAHWH B TIOBCEJHEBHOW >KU3HU ais olecrmeyeHHs O€30MacHOCTH NpU
oOpamieHnn ¢ npuOopamMM M TEXHHYECKUMH YCTPONCTBaMH, COXpAaHEHMs 3I0POBbs U
COOJIIO/ICHHUS HOPM KOJIOTUYECKOT0 TIOBEACHHUS B OKpYIKatoIlei cpejie;

OCYILECTBIIATH OTOOP MUCTOYHUKOB MH(opManuu B MIHTEpHETE B COOTBETCTBUU C 3aaHHBIM
IIOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHWM M IMYTEM CpPaBHEHUS pa3IMYHBIX
HCTOYHUKOB BBIJIEJIATh HHPOPMALIUIO, KOTOPAs SIBJISETCS] IPOTUBOPEYUBOI MIIM MOXKET OBIThH
HEJI0CTOBEPHOM;

UCIOJb30BaTh IPU BHINOJIHEHUU Y4YEOHBIX 3aJaHUN HAy4yHO- -IOMYJIAPHYIO JIMTEPATypy
(bu3NYeCKOTO Co/epKaHMs, CIpPAaBOYHBIE MaTepuaibl, pecypchl cet MHTepHeT, BiIaaeTh
npuéMaMH KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMALUU U3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/laBaTb COOCTBEHHbIE KpaTKHE IHCbMEHHBbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2-3
UCTOYHUKOB HMH(pOpManu (U3NYECKOTO COJIEp)KaHHWsS, B TOM YHCIE IyOJUYHO JenaTh
KpaTKHe COOOLIEHHs O pe3yJbTaTax IMPOEKTOB MM Y4eOHBIX HCCICIOBaHWH, MpPU 3TOM
IPaMOTHO HCIOJIb30BATh U3yUEHHBIN MOHATHUHBINA anmapaT Kypca (pU3MKH, COpPOBOXKIAThH
BBICTYIUICHHE ITPE3CHTALINEH;

IIPY BBIIIOJTHEHUN YY€OHBIX IPOCKTOB U UCCIIEIOBAaHUN pacTIpeIessITh 005S3aHHOCTH B TPyIIIIe
B COOTBETCTBUU C IIOCTABJICHHBIMU 33a4aMHM, CICIUTH 32 BBIIIOJHEHUEM IUIaHA JNCHCTBUU,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ] B JEATENbHOCTh TPYMIbI, BBICTPAaUBATh
KOMMYHHMKAaTUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHECHUE OKPYIKAIOIIUX.



K xoHmy oOydeHuss B 8 kJjiacce npeMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHA:

e HCIIOJIB30BaTh OHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBUKEHUE aTOMOB M MOJIEKYJI,
arperaTHble COCTOSIHMSI BEILECTBA, KPUCTAIJIMUECKUE M aMOp(HBbIEC Tella, HACBILIEHHbIH U
HEHACBILICHHBIN Map, BJIAXXHOCTb BO3/yXa, TEMIEpaTypa, BHYTPEHHsISI SHEPrus, TEIJIOBOU
JIBUraTellb, JEMEHTapHBIA AJIEKTPUUYECKUM 3apsj, 3JIEKTPUUYECKOe IOJe, MPOBOJHUKU U
JUBJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e pa3nuyaTh SBJIEHUS (TEIUIOBOE pAacCIIMpEHUEe U CKaThe, TeIvlonepeaaya, TeIIoBOe
paBHOBECHE, CMayMBaHUE, KalWUISIPHbIE SIBICHUS, UCHIAPEHUE, KOHJEHCAIUs, IIABICHUE,
KpucTaim3auuss — (OTBEpJAEBaHWE), KHUIIEHUE, Teruionepenadya  (TEIUIONPOBOJHOCTD,
KOHBEKIIMSI, MW3JIy4eHME), DJJIEKTpU3alus TeJl, B3aUMOJEHUCTBUE 3apsloB, JEHCTBUSA
UIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHME, B3aUMOJCHCTBUE MAarHUTOB, JEHCTBHE
MarHUTHOTO MOJISt HAa MPOBOJHHUK C TOKOM, BJIEKTPOMArHUTHAsE MHIYKIIMS) IO OMHCAHUIO UX
XapaKTepHBbIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX AAHHOE (PHU3UUECKOe
SIBJICHHE;

e pacrno3HaBaTh NPOSIBIECHUE W3YYEHHBIX (DU3MUYECKUX SIBICHUI B OKpPY’KalOIIEM MHpPE, B TOM
yrciae (QU3MUECKUE SIBICHUS B TPUPOJE: MOBEPXHOCTHOE HATSDKEHUE M KalWJUISIPHBIC
SBJICHUSA B NPUPOJAE, KPUCTAIUIBI B NpHupoje, ninydenue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, WHEs, CHEra, JJIEKTPHUUECKUE SIBJICHUS B
aTMocdepe, IeKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE I0JIe 3eMIIH, Apei( MOJOCOB,
POJIb MarHUTHOTO TOJS JUISL KU3HU Ha 3emile, MOJSPHOE CHSHME, MPU 3TOM MEPEBOIUTH
[IPAaKTUYECKYIO0 3aJady B Y4yeOHYI0, BBIICIATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH)
(bu3NYECKUX SIBICHUIA;

e ONHCHIBaTh M3Y4YECHHBbIE CBOHCTBA Tel M (U3UYECKUE SIBICHMSA, UCHOJb3Ys (PU3MUECKUE
BEJIMYUHBI (TeMIlepatypa, BHYTPEHHSS JHEpPrus, KOJIMYECTBO TEIUIOTHI, YAEIbHAas
TEINIOEMKOCTh ~ BELECTBA,  yJeJbHAas  TeIJoTa IUIABJIEHUA, YJelbHas  TeIoTa
napooOpazoBaHMs, yJeNbHAs TEIJIOTa CropaHusl TOIUIMBA, KO3()(UIMEHT MOJIe3HOTO
JIEUCTBUS TEMJIOBOM MalllMHbI, OTHOCUTENIbHAS BIAXXHOCTh BO3[yXa, MEKTPUUECKUI 3apsi,
CWIa TOKa, OJJIEKTPUYECKOE HANpsSIKEHUE, CONPOTUBICHUE NPOBOJHUKA, YJIEJIBHOE
CONPOTHBIIEHUE BelIeCTBA, paboTa M MOIIHOCTh 3JIEKTPUYECKOI0 TOKA), MPH OIMNUCAHUU
MPAaBUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCHOJb3YEMBIX BEJIWYHMH, OOO3HAUCHHS H
€AMHULIBI (PU3MUECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NUYECKYIO
BEJIMYUHY C JPYTMMHM BEJIMYUHAMHU, CTPOUTH TpapuKd H3YYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEITMYNH;

e  XapakKTepuU30BaTh CBOWCTBA Tell, (PU3MUYECKHE SIBICHUS U MPOLECCHI, MCIIOIb3Ysl OCHOBHBIE
MOJIOKEHHUS  MOJIEKYJISIPHO-- KMHETUYECKOW TEOpUU CTPOEHHS BEHIeCTBA, IPUHLHII
CYNEPIO3ULMH 0JIEH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHU 3apsja, 3akoH OMa Ju1s
ydacTka uenu, 3akoH Jlxoyns—JleHIa, 3aKOH COXpaHEHHUs SHEpPruM, NpPU 3TOM JlaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIHMCHIBATh €0 MaTeMaTHYECKOE BhIPaKEHHE;

e OOBSCHATH PU3NUECKHE MPOIECCH U CBOWCTBA TEN, B TOM YHCJE M B KOHTEKCTE CHUTYyalUi
MIPAKTUKO- OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH NPUUYUHHO- CIICACTBEHHBIE CBS3H,
CTpPOUTH O0bsSICHEHHE U3 |—2 JOrMdyeckux MiaroB ¢ onopoil Ha 1—2 WM3y4eHHBIX CBOMCTBA
(bu3nUecKux sBICHUH, PU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacy€THbIE 3aa4l B 2—3 JEWCTBUSA, UCIIONIBb3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE
¢u3nyeckre BeJIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBHS 337a4M 3alHChIBaTh KPAaTKOE YCIOBUE,
BBISIBJISITh HEJOCTATOK JIAHHBIX JUIsl pEIleHus 3a7aud, BBIOMpPATh 3aKOHBI U (POPMYJIBI,



HE0O0XOAUMBIE AJIs €€ pPeleHUs, IPOBOJUTh PACYETHI U CPABHUBATH MOJIyYEHHOE 3HAU€HHE
(u3N4eCKOil BETUYNHBI C U3BECTHBIMHU JTaHHBIMU;

pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOXXHO PELIMTh MPU MOMOIIU (PU3NYECKUX METOJOB,
WCTIONB3Ys ONMHMCAHUE HUCCIEOBAHUS, BBIACIATH NMPOBEPSIEMOE MPEAION0KEHHE, OLIEHUBATh
IIPaBUIBHOCTD MOPsAKA IPOBEJEHUS UCCIEI0BaHMs, A€IaTh BEIBOIbI;

MIPOBOJIUTH OTBITHI MO HAOMIONEHHUIO (PM3NYECKUX SBICHUN MM (U3NYECKUX CBOWMCTB TEI
(xanuJUIApHBIE SIBJIEHUS, 3aBUCHMMOCTb JIAaBJIEHHUS BO3/AyXa OT €ro o0béMa, TemImeparypsl,
CKOpPOCTH TIpoIlecca OCTBIBAaHUS M HArpeBaHUS TPU HU3IYYCHHH OT I[BETa H3IIydaromien
(mornoutaromnieil) MOBEPXHOCTH, CKOPOCTh UCHAPEHUs BOJbI OT TEMIIEPATyphl )KUJIKOCTU U
TUIOIIAAH €€ MOBEPXHOCTH, SIEKTPU3AIUS TeI U B3aUMOACHCTBUE IEKTPHUECKUX 3apsJIOB,
B3aUMO/ICIICTBHE MOCTOSHHBIX MAarHUTOB, BU3yalW3alllsi MarHUTHBIX IOJIEH MOCTOSIHHBIX
MarHuTOB, JEHCTBUS MAarHUTHOTO TOJISI HA MTPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMArHuTa,
CBOWCTBA  3JIEKTPOJBUIATEN IOCTOSIHHOTO TOKa): (OpMYJIMpOBaTh HpOBEpsEMbIe
MIPEIOI0KEHUs, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYI0BAaHUS, ONHICHIBATD X0/
OIbITa U (POPMYJIPOBAThH BBIBOJIBI;

BBITIOJIHATH TPSAMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHON BIAXXHOCTH BO3/yXa, CHIIBI
TOKA, HANpPsDKEHUS C MCIOJIb30BAaHMEM AaHAJOIOBBIX NMPUOOPOB U JATYUKOB (PU3UUECKUX
BEJIMYUH, CpPaBHUBATh pE3yJbTaThl MU3MEPEHUH ¢ Y4YETOM 3aJaHHON aOCONIOTHOM
MOTPELIHOCTH;

MIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHMOCTH OIHON (DM3WYECKON BEIMYUHBI OT APYrou c
UCIOJIb30BAHUEM MPSIMBIX M3MEPEHUH (3aBUCUMOCTh CONPOTHUBICHMS IPOBOJHHUKA OT €ro
JUIMHBI, TUIOIIAJXA TOTEPEYHOr0 CEYEHUS M YACIBHOTO COINPOTHBIICHUS BEILECTBA
MIPOBOJIHUKA, CHJIBI TOKA, MIYLIEr0 4epe3 MPOBOAHUK, OT HANPSIKEHHUsS Ha IPOBOJHMKE,
HCCIIEIOBAaHUE IIOCIIE0OBATEIBHOTO W NApauIeJbHOIO COEIMHEHUN IMPOBOJHUKOB):
IUIAHUPOBAaTh HCCIIEOBAaHUE, COOMpaThb YCTAaHOBKY U BBIINOJHATH H3MEPEHUs, CIlerys
MPEUIOKEHHOMY TIJIaHy, (UKCHPOBATh pPE3yJbTaThl MOJYYEHHOH 3aBHCHUMOCTH B BHUJIC
TaOJMI U TpadUKOB, A€1aTh BBIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE H3MepeHHsl (U3NYECKUX BeIMYuH (yZenbHas TerIoEMKOCTb
BEILIECTBA, CONPOTHUBICHHME IPOBOJHUKA, PadOTa M MOILIHOCTb SJIEKTPUYECKOI'O TOKA):
IUIAHUPOBaTh ~ M3MEPEHHs, CcOoOMpaTh  HKCHEPUMEHTAIbHYI  YCTaHOBKY,  CIEIys
MIPEUI0KEHHON MHCTPYKLIUH, U BBIYUCIIATH 3HAUCHUE BEITUUMHBI;

co0uro1aTh MpaBuiIa TEXHUKK O€30MaCHOCTH MIPU paboTe ¢ 1a0opaTOpHBIM 000y I0BaHUEM;
XapaKTepu30BaTh MPUHIUIbI I€HCTBUSA U3yUEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTNOpOM Ha MX OMHMCaHUs (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, IapoBas
TypOHHa, aMIIEPMETP, BOIBTMETP, CUETUUK IJIEKTPUUECKOM SJHEPTUH, JIEKTPOOCBETUTEIIbHBIE
puOOpPHI, HArpeBaTENIbHBIC IIEKTPOIPUOOPHI (TPUMEPHI), HIEKTPUUYECKHIE MTPEIOXPAHUTEIH,
JIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSHHOIO TOKa), MCIOJb3Yys 3HaHMUA O CBOMCTBax
(bu3NYeCKuX SIBICHUH U HEOOXOIUMBIE (PH3HUUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUYECKHUE YCTPOMUCTBA U U3MEPHUTEIbHBIE IIPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KHUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETpP, TUIPOMETD,
JBUraTellb  BHYTPEHHErO CrOpaHUs, dJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI
NIEKTPUUYECKUX LEeNel C MOCIeA0BaTeNbHBIM U MapauIeIbHbIM COCTUHEHUEM DJIEMEHTOB,
pa3nuyasl yCIOBHbIE 0003HAUYEHUS 2JIEMEHTOB IEKTPUUECKUX LETeH;

MIPUBOAUTH MPUMEPHI (HAXOAUTh HH(POPMALIHIO O PUMEpax) MPaKTHYECKOTO UCIIOIb30BaHHS
(U3UYECKUX 3HAHWUN B TIOBCEIHEBHOW JKM3HU JIsi oOecriedeHus: Oe30MacHOCTH TIpH
oOpamieHun ¢ npuOopaMM M TEXHHYECKUMH YCTPONCTBaMHU, COXpAaHEHHMS 3I0POBbS U
COOJIFOJICHHS HOPM KOJIOTMYECKOI0 TIOBEACHNUS B OKpYIKalollel cpesie;

OCYILIECTBIIATh MOUCK HMH(OpManu (U3NUECKOro cojepkaHusi B VHTepHETe, HA OCHOBE
UMEIOIIMXCA 3HAaHUM M NyTEM CpaBHEHUS JONOJIHUTENIBHBIX HMCTOYHUKOB BBIIEIATH
uHpOpMaINIO, KOTOPasi SBJISIETCS MPOTUBOPEUUBOI MM MOKET OBITh HEIOCTOBEPHOM;



e HCHOJb30BATh IPHU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HAy4yHO-- MOIMYJSAPHYIO JHUTEpATypy
(U3NYECKOTO COo/epKaHMs, CIpPAaBOYHBIE MaTepuaibl, pecypchl cetn MHTepHeT, BIaaeTh
npuéMamMH KOHCHEKTHPOBAHUS TEKCTa, peoOpa3oBaHus MHPOPMALUU U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

e CO31aBaTh COOCTBEHHBbIE THMCBbMEHHbIE M KpaTKHe YCTHbIE COOOIIeHus, 0000mas
nHPOPMALIMI0O U3 HECKOJIBKMX HMCTOUYHUKOB (DPU3MUYECKOTO COJEpKaHWs, B TOM YHCIE
yOIMYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHOW WM MCCIEI0BATENbCKON JIESTENbHOCTH,
IpU 3TOM TPaMOTHO HCIOJB30BATh W3YyUEHHBIN TMOHATUHHBIA ammapar Kypca (QH3HKH,
COIIPOBOKAATH BBICTYIIJICHUE ITPE3ECHTALIUEH;

e TIIpU BBHINOJIHEHUH YYEOHBIX TMPOEKTOB M HUCCIEAOBAHMMA (PU3MUYECKHX MPOIECCOB
pacnpenensaTb 00513aHHOCTH B IPYIIE B COOTBETCTBHHU C TOCTABICHHBIMHU 33/1a4aMH, CIEIUTh
3a BBIIIOJIHEHMEM IIJIaHA JEWCTBUM M KOPPEKTUPOBATH €ro, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBIH BKJIAJ B J€ATEIbHOCTh TIPYMIbl, BbICTpAUBaTh KOMMYHHMKATHBHOE
B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTH pa3pemiaTb KOH(IUKTEHI.

K xonmy oOydenuss B 9 KkJjiacce mpeMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Y OOYJAIONITUXCS YMEHHI:

e WCIOJIB30BaTh TMOHATHA: CHCTeMa OTCU€ra, MarepuajgbHas TOYKa, TPACKTOPHS,
OTHOCHUTEILHOCTh MEXaHWYECKOTo JBWKeHHs, aedopmanms (ympyras, IIacTUYECKas),
TpPEHHUE, IEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, HEHTP TIKECTH,
abCOMIOTHO TBEPAOE TENO, IEHTP TSKECTH TBEPIOrO Tela, PAaBHOBECHE, MEXaHUYECKHE
KoJieOaHUsI M BOJIHBI, 3BYK, MH(GPA3BYK M YJIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, ITKaja
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JTaTbHO30PKOCTh, CIEKTPHl UCITYCKAHUS U
MOTJIONICHMS, aliba- , 0eTa- ¥ raMMa-u3JIydeHUs, U30TOIbI, SJICPHAsS DHEPTETHKA,

e pasznuyarth SBJICHHUS (PaBHOMEPHOE U HEPABHOMEpPHOE MPSIMOJIMHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE TMPSIMOJUHEHHOE IBWIKEHWE, CBOOOJHOE TMaJeHUE TeJ, PaBHOMEPHOE
JBUKEHHUE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE JBIKEHHUE, KoJebaTenbHOe
JBIDKEHUE (3aTyXarollMe W BBIHYKJICHHBIC KOJCOaHMs), PE30HAHC, BOJIHOBOE JIBWKCHHE,
OTpa)kK€HUE 3BYKa, MPSMOJIMHEIHOE pacnpoCTpaHEHUE, OTPaKEHUE U MPEIOMJICHUE CBETA,
MOJTHOE€ BHYTpPEHHEE OTpPaXEHUE CBETA, PA3I0KEHHE OEJIOoro CBETa B CHEKTP M CIOXCHHE
CHEKTPAJbHBIX 1IBETOB, TUCTIEPCHUsI CBETA, €CTECTBEHHAs! PaJMOAKTUBHOCTh, BOSHUKHOBEHUE
JUHENYATOr0 CIEKTpa HM3JIy4YeHHUs) MO OMUCAHUIO MUX XapaKTEePHBIX CBOWMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

e pacrmo3HaBaTh MPOSIBJIICHUE M3YyUYEHHBIX (PU3UUCCKUX SBICHHUI B OKPYKAIOIIEM MHpE (B TOM
yrcne (pu3nuecKue SBICHUS B IPUPOJIE: MPUIUBBI U OTIUBBI, IBKEHHE MIaHeT ColHeYHON
CHUCTEMBI, PEaKTUBHOE JBUKEHHUE >KMBBIX OPTraHU3MOB, BOCIPHUSATHE 3BYKOB YKHBOTHBIMH,
3eMJIETPSICeHUe, CEiCMUYeCKHe BOJHBI, I[yHAMH, 9XO, I[BE€Ta Tell, ONTUYECKUE SBICHUS B
npupojie, OWOJIOTHYECKOE ICHCTBHE BUIUMOTO, YIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO
W3ITy4YeHUHN, eCTECTBEHHBIH paJAMOAKTUBHBIN (DOH, KOCMHUYECKHE Jy4H, pPaJuOaKTHBHOE
M3JIy4eHUE TMPUPOJHBIX MHUHEPAJIOB, JACHCTBHE PaTUOAKTHBHBIX M3ITYYEHUN HA OpPraHU3M
YeloBeKa), MpPU OTOM TMEPEeBOAUTH MPAKTUYECKYIO 3aqadyy B YyueOHYIO, BBLIEIATH
CYLLECTBEHHbIE CBOICTBA (IIPU3HAKN) (PU3NUECKUX SBJICHUM;

e OIKCHIBATh M3yYEHHBIE CBOMCTBA TeNl U (PU3UYECKHE SIBICHHS, UCMOJIB3ys (u3nueckue
BENTMYMHBI (CpPEeIHSII M MTHOBEHHAs CKOPOCTh Tella MPH HEPABHOMEPHOM JIBH)KCHHH,
yCKOpEHHue, MepeMelieHne, MyTh, YIIoBas CKOPOCTh, CHJIa TPEHUs, Cujla yIpyrocTH, cuia
TSOKECTH, YCKOPEHHE CBOOOTHOTO TMAJCHHS, BEC Tella, MMITYJIbC TEJa, WMITYJIbC CHJIBI,



MeXaHW4eckass paboTa M MOIIHOCTh, IOTEHIMANbHAs SHEPTusl Tena, IOIHATOTO Haj
MOBEPXHOCTHIO 3€MJIH, TIOTEHIIMATbHASL SHEPTHSI CKATOU MPYKUHBI, KHHETUYECKast SHEPTHs,
TIOJTHAs MEXaHWYecKasi YHEPTrHs, MEPUOJ] M JacToTa KoJeOaHWH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS CPE/bl), TIPU OIMHUCAHUH
NPaBWIBHO TPAKTOBaTh (DPU3NYECKUI CMBICI HCIOJIB3YEMBIX BEIMYUH, OOO3HAUYEHHS W
eIMHUIIB! (PU3MYECKUX BEITUYNH, HAXOIUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MYECKYIO
BEIIMYMHY C JPYTUMH BEIMYMHAMH, CTPOHMTh TpadUKH M3YYEHHBIX 3aBHCHMOCTEH
(hU3HYECKUX BEIIMYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (DU3MYECKUE SIBICHHS M MPOLECCHI, HCIONB3Yys 3aKOH
COXpaHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, IPUHITUI CYTIEPIIO3ULIMN CHUJIT, TPUHIIHIT
oTHOcUTenbHOCTH ['anmmies, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HMITYJbCa, 3aKOHBI
OTPaKEHHS U TIPEJIOMIICHHSI CBETA, 3aKOHBI COXPAaHEHHS 3aps10BOTO U MaCCOBOTO YHCEI IIPU
SJEPHBIX PEAKIHSX, IPU ATOM J]aBaTh CIOBECHYIO ()OPMYIIHPOBKY 3aKOHA M 3aITUCHIBATH €TO
MaTeMaTHYECKOE BBIPAKCHUE;

OOBSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CHUTYaIMH
MPAKTUKO- OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH MPUYMHHO- -CIICJACTBEHHBIC CBS3H,
CTPOUTH OOBSICHEHUE M3 2—3 JIOTUYECKUX IIIaroB C OMOPOM Ha 2—3 WM3Y4YEHHBIX CBOWCTBA
(bu3NYeCKuX SBICHUH, PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacdy€THble 3a7aud (ONMUpArOIIUecs Ha CHUCTEMy M3 2—3 ypaBHEHHI), UCIIONB3Ys
3aKOHBI U (POPMYJIbI, CBSI3BIBAOIINE (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHS
3a7]a4M 3alKChIBATh KPAaTKOE yCJIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOYHBIC JaHHBIC,
BBIOMPATh 3aKOHBI U (OPMYJIBl, HEOOXOAUMBIC MJIsl PEIICHHUs, MPOBOAMTH PACUYETHI H
OLICHMBATh PEATMCTHYHOCTD MOIYYEHHOTO 3HAUCHHS (PU3NUECKON BEITMYMHBI,

pacro3HaBaTh NMpoOJIEMbl, KOTOPbIE MOXKHO PEIIMTh MPU MOMOIIU (PU3NYECKHX METOJIOB,
UCTIONIB3YsI OTIMCAHNE HMCCIIECAOBAHNS, BBIICIATH NIPOBEPSAEMOE MPEAIIONIOKEHNE, OIICHUBATh
MIPAaBUIBLHOCTh TOPSIJIKAa MPOBEICHUSI HMCCIEOBAHUS, JeaTh BBIBOJBI, MHTEPIPETUPOBATDH
pe3ynbTaThl HAOIIOICHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIONEHHUIO (PU3NYECKUX SBICHUN MM (U3NUYECKUX CBOWMCTB TeI
(n3ydenne BToporo 3akoHa Hpl0TOHa, 3aKOHA COXpaHEHUs YHEPTUH, 3aBHCUMOCTD IIEPHOA
KoJieOaHUH PY>KMHHOTO MasiTHUKA OT MacChI Ipy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD
OT aMIUIMTYbl MaJIbIX KOJIEOAHUH, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3IoKEHHE
0enoro cBera B CIEKTP, U3yUEHHE CBOWCTB M300pa)k€HHUs B IJIOCKOM 3€pKajie U CBOICTB
M300pakeHHsT MpeaMeTa B COOMparoNIei JuH3e, HAOMI0/IEHWE CIUIONIHBIX M JIMHEHYaThIX
CIIEKTPOB H3JIYYEHHUs): CaAMOCTOSATENIILHO COOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUS, OTIMCHIBATH XOJ1 OIBITA U €T0 PE3yJIbTaThl, (OPMYIHPOBATH BBIBOJIBL;
MIPOBOJIUTH MPU HEOOXOIMMOCTH CEpHUIO MPSIMbIX U3MEPEHUH, ONpeaelisis CpelHee 3HaUCHHE
U3MEPSIEMON BeTMYUHBI ((DOKYCHOE PaCCTOSTHUE COOMPAFOIICH JTMH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEepUTENHLHOr0 Npudopa);

MPOBOANTH MCCIICAOBAHNE 3aBUCUMOCTEN (PM3MUECKUX BEITMYHMH C HCIIOIb30BAHUEM MPSMBIX
U3MEPEeHUH (3aBHCHMOCTh NIYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM [BM)KEHUH 0e3
HAYaJIbHOM CKOPOCTH, TEepHo/a KojeOaHuii MaTeMaTH4ecKOro MasTHHKA OT JUIMHBI HHTH,
3aBHCUMOCTH YIJIa OTPaKEHHUs CBETa OT YIJla HaJeHUs M YIJla MPeJOMJICHUS OT yria
MajeHus): IUIAaHWPOBAaTh  HCCIEIOBAHUE, CAMOCTOSITENBHO  COOMpaTh  yYCTAHOBKY,
(uKCUPOBATh PE3yJbTATHI MOJyUYEHHON 3aBUCUMOCTH (PU3MYECKUX BETUUMH B BUJIE TaOJIUI U
rpaduKOB, JIeNIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BEIUYHMH (CPEAHsAsSs CKOPOCTh U YCKOpEHHE
TeJla TPU PAaBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOIHOTO TaJeHHS, KECTKOCTD
NPY>XUHBL, KO3()PUIUEHT TPEHUS CKOJIBKEHUS, MEXaHn4YecKas paboTa U MOIHOCTh, YaCTOTa
U Tepuoj KoJeOaHW MaTeMaTHYeCKOro M TMPYKUHHOTO MAasSTHUKOB, ONTHYECKas CHJIa
cobuparomeld JIMH3bI, PpaAJAMOAKTHBHBIM (OH): MJIAHUPOBATH H3MEpPEHUs, CcoOUpaTh



HKCHEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH M3MEPEHUA, CIeAys MpeaokKeHHOH
UHCTPYKLMH, BBIUUCIISITh 3HAUEHNUE BEJIMUMHBI U aHAIU3UPOBATH MOJyUYEHHBIE PE3YJIbTATHI C
y4€TOM 3aJaHHON MOTPEHIHOCTH U3MEPEHUI];

co0uro1aTh MpaBuiIa TEXHUKKA O€30MaCHOCTH MPU paboTe ¢ J1a0opaTOpHEIM 000y I0OBaHHEM;
pa3nuyaTh OCHOBHBIE MPHU3HAKM M3YyYEHHBIX (PU3NYECKUX MOJEJEH: MaTepHajbHas TOUKa,
aOCOIIOTHO TBEPIOE TENO, TOUEUHBI MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, IJIaHETapHas
MO/JIeJIb aTOMa, HYKJIOHHasi MOJIeJIb aTOMHOT0 $/1pa;

XapaKTepu30BaTh MPUHIUIGI IEHCTBUS U3yUYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOpPOM Ha MX ONHUCAHMA (B TOM YHUCIIE: CIIUIOMETP, JATUYUKHU IOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, H5XOJIOT, OYKH, IMEPHUCKON, (OToarnmapar, ONTHUYECKUE CBETOBOJBI,
CIIEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), Hcronp3ys 3HaHUSA O CBOMCTBaxX (pu3MuecKux
SBJICHUI U HEOOXOJMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKM M3YYEHHBIX TEXHHYECKHUX YCTPOMCTB,
M3MEPUTENBHBIX TNPUOOPOB M TEXHOJOTMYECKUX IMPOIECCOB MpPH pPEUICHWH Y4eOHO- -
NPaKTUYECKUX 3aJ1ay, ONTUYECKUE CXEMBbI JUIs IOCTPOEHUS U300pakeHUH B IIJIOCKOM 3epKajie
U coOuparoIei JIMH3E;

IPUBOIUTH IPUMEPHI (HAXOIUTh HHPOPMALIUIO O IPUMEpax) NPaKTUYECKOTI0 UCIOIb30BAHUS
¢u3nUecKkux 3HAHWKA B TIOBCEJHEBHOW >KU3HU s oOecrmeyeHHs O€30MacHOCTH TpU
oOpamieHnn ¢ npuOopaMM M TEXHHUYECKUMH YCTPOHCTBaMHU, COXpaHEHMs 370pOBbs U
COOJII0/IEHHSI HOPM HKOJIOTMYECKOT0 OBEIECHHSI B OKPYXKAIOLIEH cperie;

OCYILECTBIIATh NOUCK HHpopManuu  (uzuyeckoro cojepxkaHus B  HTepHere,
CaMOCTOSITENIEHO ~ (pOpMyNIUpYsl TIOMCKOBBIA ~ 3alpoC, HAXOAWTh IyTH ONPEACICHUS
JOCTOBEPHOCTH  MOJY4YEHHOW MH(OpManuuM Ha OCHOBE HUMEIOIIUXCA 3HAHUH W
JIOTIOJTHUTEIBHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh IPU BBIMOJIHEHUM Y4YEOHBIX 3aJaHUI Hay4yHO- -IONYJSPHYIO JIUTEPaTypy
(U3NIECKOTO CO/epKaHMs, CIpPAaBOYHBIE MaTepuaibl, pecypchl cetu MHTepHeT, BIaaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs MHPOPMALMU U3 OJHON 3HAKOBOH
CHCTEMBI B JIPYTYIO;

co3/1aBaTb COOCTBEHHbIE NMUCbMEHHbBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpMAIMU U3
HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOTO COACPIKaHUs, MyOIMYHO MPEJCTABIATh PE3yIbTATHI
INPOEKTHON WM HCCIEeN0BATEIbCKON JESITEeIbHOCTH, IMPU 3TOM I'PAaMOTHO HCIOJIb30BATh
W3yYEHHBIH TOHATUHHBIA amnmapar wu3y4aeMoro paszaena (U3MKA M COMPOBOXKIAThH
BBICTYIIJICHUE TIPe3eHTalKel ¢ yu€TOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne | HammeHnoBaHue
n/ a3/1eJI0B M TEM B K I (unpposnie)
r HTPOJIbH AKTHYECK
I E OrDAMMEL ce 0 pﬁo p 6 ec oOpa3oBaTeJibHbIE
0 ble padoThI ue padoTbl
porp P p pecypchl

Pa3znen 1. ®usuka u eé posib B IO3HAHUHU OKPY/KAKOIIEr0 MUpa




du3uka - HayKa o

bubmuoreka [JOK

1.1 2 0 https://m.edsoo.ru/7f416
pupoie 194
DUBHICCKHE bu6mmorexa [IOK

1.2 2 0 https://m.edsoo.ru/7f416
BEJIMYUHBI

194

EcrecTBeHHOHAy4H bubnmoreka [JOK

1.3 BII METOT 2 0 https://m.edsoo.ru/7f416
MO3HAHUA 194

Hroro mo pazneny 6

Pa3zgea 2. [lepBoHayasibHbIE CBEIEeHUS 0 CTPOCHUM BellecTBA

CrDoCHIe bubmuoreka [JOK

2.1 P 1 0 https://m.edsoo.ru/7f416
BEIECTBA

194

JIBmxenue u bubnnoreka [HOK

2.2 B3aUMOJEHUCTBUE 2 0 https://m.edsoo.ru/7f416
YaCTHI[ BEIECTBA 194
ArperaTHble bubnnorexka [JOK

2.3 COCTOSIHUSA 2 1 https://m.edsoo.ru/7f416
BEILIECTBA 194

Hroro mo pazneny 5

Paznen 3. /IBu:kenne u B3auMojieiicTBue TeJ

MexaHu4deckoe bubmorexa LIOK
3.1 3 0 https://m.edsoo.ru/7f416
JIBUKEHUE
194
VHeniwis. Macca bu6nuoreka [IOK
3.2 P, : 4 0 https://m.eds00.ru/7f416
[UIOTHOCTD
194
bubmuoreka [JOK
3.3 Cuna. Bune! cun 14 2 https://m.edsoo.ru/7f416
194
Uroro no pazneny 21

Pa3znea 4. /laBjienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB

[aBnenue.
Ilepenaua
alfneﬂHm bu6mmorexa [IOK
4.1 A .. 3 0 https://m.edsoo.ru/7f416
TBEPJBIMU TEJIAMH, 104
JKUJIKOCTSIMU U T
razaMu
Tlasnenue bubmuoreka [JOK
4.2 5 1 https://m.eds00.ru/7f416
KUIKOCTH

194
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ArmociepHoe bubmuoreka [JOK
4.3 P 6 0 https://m.edso00.ru/7f416
JaBJICHUE
194
JeiicTBue
KHIKOCTH 7 ra3a bu6nmoreka [IOK
4.4 R 7 2 https://m.edsoo.ru/7f416
Ha TOrpyXEHHOE B 194
HHUX TeJIO0 T
Hroro no pazneny 21
Pa3nes 5. PaGora n MOIHOCTD. JHeprus
bubnuoreka [JOK
51 | Fadoram 3 1 https://m.eds00.ru/7f416
MOIIHOCTb
194
IpocTse bubmuoreka [JOK
5.2 5 0 https://m.edso0.ru/7f416
MEXAaHNU3MbI
194
Mexanudeckas bubmiorexa LIOK
5.3 4 0 https://m.edsoo.ru/7f416
SHEPTrus 104
Hroro no pazueny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO
YACOB I1O 68 12

I[TPOTPAMME
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8 KVIACC

Kosaun4vecTBOo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM ugpossbie
Ne n/mm pasi KoHTpoJbHbI IIpakTH4eckue (upp )
NMpOrpamMmbl Bcero p P o0pa3oBaTte/ibHbIE
€ padoThl padoThI pecypebi
Pa3gen 1. TerioBblie iBJICHUSA
. bubmuorexa [JOK
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 1 0 hitos://m.edsoo.ru/7fA181ce
bubnmoreka [IOK
12 Terioseie mpouecce! 21 . 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNEeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tesla 7 1 0 bubnuoreka [JOK
' M UX B3aHMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoreka [JOK
2.2 IToCTOSIHHBIN 2IEKTPUUECKUI TOK 21 1 6 hitos-//m.edsoo.ru/7f4181ce
bubnunoreka LIOK
23 MarHuTHEIE SBICHHS 6 . . https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 ONCKTPOMATHUTHA HHAYKIHA 3 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOe Bpemst 3
BILIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB 110 68 5 11

[MTPOTPAMME



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

Kosaun4yecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBanue
Ne (un¢posbie)
pa3ieioB U TeM KonTpoabubl IIpakTnyeckue
n/n HDOFDAMMEL Bceero p P o0pa3oBaTte/ibHbIE
porp € paooThI padoTnI pecypebI
Pa3zgen 1. Mexanndeckue siBJICHUSA
MexaHudeckoe
11 JIBOKCHUC U 10 1 2 bubmuorexa [{OK
' CIOCOOBI €T0 https://m.edsoo.ru/7f41a4a6
OIHUCaHUs
12 BzaumoneiictBue 20 1 2 bubnuoreka [JOK
' TeI https://m.edsoo.ru/7f41a4a6
13 3aKOHBI 10 1 1 bubnmorexa [JOK
' COXpaHCHHS https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Koj1e0aHusl U BOJTHBI
21 MexaHnueckue 7 0 2 but6mmoreka [{JOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
59 MexaHndecKkue 8 1 0 bubnunorexka [IOK
' BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznen 3. DjekTpoMaruuTHoe moJe

H 3JICKTPOMArHUTHBLIC BOJIHBI

DNeKTPOMarHuTHOE
31 noJjie u 5 1 1 but6mmoreka [JOK
' JJIEKTPOMATrHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHEL
Hroro mo pazneny 6
Pa3gen 4. CBeToBbIe AIBJICHUSA
3aKOHBI
bubnuoreka [IOK
41 PactpoCTpateHiA 6 0 0 https://m.edsoo.ru/7f41a4a6
cBeTa
JIUH3EI 1
4.2 ONTHYECKUE 6 1 2 bubmmorexa LJOK
' https://m.edsoo.ru/7f41a4a6
npudopbI
Pazmoxxenne
bubnunorexa [IOK
4.3 Genoro caera B 3 0 0 https://m.edsoo.ru/7f41a4a6
CITEKTP
Hroro no pazneny 15

Pa3nea 5. KpanroBble AIBJIeHUSA



https://m.edsoo.ru/7f41a4a6
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158
' m https://m.edsoo.ru/7f41a4a6
aTOMOM
52 Crpoenue 6 0 0 bubmuoreka [JOK
' ATOMHOTO sipa https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
>3 FAcpHEIe peakiuH ! ! 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBToputenbH0-00001aI0IM I MOAYJIb
[ToBTOpEHUE 1
000
6.1 ::)0 0e Hjlf;{;;;l Kypca 9 1 0 bubmorexa LIOK
' AP P https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9
KJ1acc
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO
YACOB I10 102 8 13
I[MPOIT'PAMME
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