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COJEPKAHUE OBYYEHUA

7 KIIACC

Pa3nes 1. ®usuka u e€ posib B NIO3HAHMHN OKPY’KAKOIIEro MUpa.

®uzuka — Hayka o npupoge. fBiaeHus npuponbl. PuU3MUECKUE SBICHHS: MEXaHUYECKHE,
TEIUIOBBIE, EKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenune ¢usnueckux BenuuyuH. @Dusnueckue NPUOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHasi CUCTEMa €IMHMUII.

Kak ¢wusuka u npyrue ecrecTBeHHblEe HaAyKU HM3Yy4aroT npupony. EcTecTBeHHO-HAyYHBIH METO.
MO3HAHUA: HAONIOJICHHE, IMOCTAaHOBKAa HAYYHOT'O BOIPOCA, BBIIBM)KCHUE THIIOTE3, HKCIEPUMEHT I10
MIPOBEPKE rumoTe3, o0bsicHeHne HaboaeMoro sBiaeHus. Onucanue GU3NIECKuX SBICHUHN C TOMOIIBIO
MOJIEIIEH.

Hemoncmpayuu.

1. Mexannueckue, TEIMIOBbIE, JEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusmnueckne npuOOpPHl W TpoIleaypa NPSIMbIX H3MEPEHUN AaHANOrOBBIM M HHU(POBBIM

puOOpOM.

Jlabopamopuusie pabomot u onvimel.

Onpenenenre UeHbl JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHOopa.

H3mepenne paccToOsTHUMN.

W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TETA.

Onpezenenue pa3MepoB MajbIX TeJ.

N3mepenne Temneparypsbl Py MOMOIIIH KUIKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPHI.

Pa3z[en 2. IlepBoHayaibHbIE CBEACHNS 0 CTPOCHUH BelleCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBrokenue yactuil BemecTBa. CBs3b CKOPOCTH JBMKEHUS YACTHI] ¢ TeMIepaTypoil. bBpoyHoBckoe
neuxkenue, nuddys3us. BzanmonelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKMBAHHE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE ra3oB, KUAKOCTEN U TBEPABIX (KPUCTAIUIMUECKUX )
Ten. B3auMOCBA3b MeXAy CBOICTBAMHM BELIECTB B Ppa3HBIX arperaTHbiX COCTOSHUAX M UX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabGmoneHne 6poyHOBCKOTO JBHKEHUS.

2. HabGmrogenue nuddysuu.

3. HabOmronenwe sBIeHWH, OOBSICHSIOMIMUXCS MPUTSHKCHHEM WIM OTTAJKHBAHHEM YaCTHIL

BELIECTBA.

Jlabopamopuvie pabomol u onsimol.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C UCTIONB30BaHHEM (poTorpaduii).

2. OnbITHI IO HAOTIOJACHUIO TETJIOBOTO PACITUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.

Mexannueckoe ABukeHHE. PaBHOMepHOEe M HepaBHOMepHOe nBHkeHue. CkopocTb. CpenHss
CKOPOCTB MPU HEPABHOMEPHOM JIBIKCHUH. Pacuér myTn 1 BpeMeHH JIBHKCHHS.

SBnenue uHepuuu. 3aKOH MHepUUU. B3aumoaelcTBrUe Ten Kak MpUYMHA U3MEHEHUsI CKOPOCTH
NBUKEHUs Ten. Macca kak Mmepa uHepTHocTH Tena. IlnmotHocte BemectBa. CBs3b IIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00BbEMA BEIIECTBA.

Cuna Kak xapakTepHUCTHKa B3auMOJelcTBUA Ten. Cuia ynpyroctd v 3akoH ['yka. M3mepenue
CUJIBl C MOMOIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHMS M cuiia TsokecTh. Cuia TSDKECTH Ha JIPYTUX
manerax. Bec Tema. HeBecomocth. ClloK€HHME CHUJI, HaNpPaBJICHHBIX MO OJHOW MPSMOM.
PaBHogelicTByromas cui. Cuna tpeHus. TpeHue CKoJIbXKEHHsI U TpeHHUE MOKos. TpeHue B MpUpoae 1
TEXHUKE.

Jemoncmpayuu.

akrownE
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Habmoaenrne MeXxaHMIeCKOro IBHKECHHS Tea.

N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUXKEHUS.
HalGmronenue siBeHust HHEPILIUH.

HaGumroienne n3MeHeHus: CKOPOCTH P B3aUMOJICHCTBUU TEll.
CpaBHEHHE MacC 1O B3aUMOACHCTBHUIO TEJI.

CnoxxeHue Cuil, HallpaBJICHHBIX MO OJJHOMN MPSIMOH.

./Iaﬁopamopnbte paodomut u onvimol.

1.

2.

w

5.

OmnpeneneHre CKOPOCTM pPaBHOMEPHOIO JABM)KEHHS (IIapuKa B IKUAKOCTH, MOJEIH
JIEKTPUUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

OmnpeneneHue cpeaHell CKOPOCTH CKOJIBXKEHHUs Opycka WIM IIapUKa I10 HAKJIOHHOMN
IIJIOCKOCTH.

Omnpezenenue IOTHOCTU TBEPAOIO TeNA.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh DACTSDKEHHUS (IedopMaluu) NPYKHHBI OT
IIPUIIOKEHHOMN CHUIIBL.

OnpITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHUS OT Beca Tela U
XapakTepa COIPHUKACAOIINXCS IIOBEPXHOCTEN.

Pa3znen 4. /laBiienne TBEPABIX TeJ, JKUAKOCTEN U ra3oB.

HaBnenue. CriocoObl YMEHBIICHHUS W YBEIMYCHHUS JaBieHus. JlaBmenue rasza. 3aBHCHUMOCTH
JaBJeHUs raza ot o0b&ma, Temmeparypsl. [lepenada naBneHusi TBEPABIMU TENAMHU, KUAKOCTIMU U
razamu. 3akoH [lackans. [THeBMaTH4ecKre MalIMHBI. 3aBUCUMOCTD JIaBJICHUS KUIKOCTH OT TITyOWHBI.
I'unpocratuueckuii mapanokce. CooOmiaromuecs cocyasl. ['uapaBandeckie MeXaHU3MBbI.

Atmocdepa 3emnu u atmocepHoe aaBieHue. [puunHbl cynecTBOBaHUs BO3AYIIHON 000JI0UKHI
3emnu. Ombit Toppuyennu. M3mepenue arMochepHOro naBieHHs. 3aBUCUMOCTh aTMOC(hepHOro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Tpubops! 115 m3mMepeHust aTMoc(hepHOTo JaBiICHUSI.

JleiicTBHE KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX Telo. BrlTankuBaromnias (apXxuMea0Ba) cuma.
3akon Apxumena. [InaBanue ten. BozmyxormiaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH JaBIICHUS ra3a OT TEMIIEPATYPHI.

2. Tlepenaua maBrneHUs KHUAKOCTHIO U Ta30M.

3. Coolmatonrecs: CoCy/Ibl.

4. T'mapaBnudeckuil mpecc.

5. IlposiBnenue neiicTBus aTMOCHEPHOTO AaBJICHUS.

6. 3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00BEMa MOrpYXKEHHON YacTH Tella W TMJIOTHOCTU
KHUKOCTH.

7. PaBeHCTBO BHITAIKMBAIOIICH CHIIBI BECY BHITECHEHHOM JKUKOCTH.

8. VYcrnoBue 1utaBaHWs TeN: TUIABAHHWE WIIM MOTPY)KEHUE T B 3aBHCHMOCTH OT COOTHOIICHUS
MJIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimel.

1. HUccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHON B KUAKOCTh YaCTH
Tena.

2. OmpeneneHue BHITAJIKUBAOIIEH CHUIIBI, IEHCTBYIOINIEH Ha TETO, MOTPYKEHHOE B )KHUJIKOCTb.

3. TIpoBepka HE3aBUCHUMOCTH BBITAJKHBAIOIICH CHIIBI, CHCTBYIOMIECH Ha TEJIO B XKHUIKOCTH, OT
Macchl Tena.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CHUJIBI, ICUCTBYIONICH HA TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYNKEHHOH B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU KUKOCTH.

5. KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAaHHE JIOAKM U  ONpeesieHue eé

IPy30I0AbEMHOCTH.

Pa3zpnen 5. PaGoTa u MOIIHOCTH. DHEpPrus.
Mexanunueckast pabota. MOITHOCTb.



IIpocTble MexaHM3MBI: pblyar, OJOK, HakKJIOHHas IJIOCKOCTb. IIpaBuio paBHOBecHs pblyara.
[IpumeHenue mpaBuia paBHOBECHS pbrdara K 07oky. «3omotoe nmpaBuio» mexanuku. KIIJ mpocteix
MexaHu3MOB. [IpocTbie MeXaHHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunetnueckas u noreHuuanbHas sHeprus. lIpeBpamienue onHoro suaa
MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUsS DHEPIMH B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUKEHUHM TeJla [0 FOPU30HTAIbHON

IIOBEPXHOCTH.

2. HccrnenoBanue ycioBHi paBHOBECHS pblyara.

3. Usmepenne KI1J] HaKIOHHOH MIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.

8 KUIIACC

Paznen 6. TeruioBble siBjieHHS.

OcCHOBHBIE TOJOXKEHHSI MOJICKYJISIPHO--KUHETHUECKON TEOpUM CTpOEHHs BeliecTBa. Macca u
pa3Mepbl  aroMOB M MOJIEKYJI.  OTBITBI,  MOATBEPXKIAIOIIME  OCHOBHBIE  TOJIOKCHUS
MOJICKYJISIPHO-KUHETHUECKON TEOPHH.

Mopenu TBEPAOTO, XKUIAKOTO W Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucramimueckue u
amop¢ubie Tena. OObsICHEHHE CBOWMCTB Ta30B, JKUIKOCTEH M TBEPABIX TE€I HAa OCHOBE MOJOKEHUMN
MOJICKYJIIPHO--KUHETHYECKON Teopur. CMauyMBaHUE U KaUWJUISPHBIC SIBJICHUA. TEeII0BOE pacIiupeHne
U CXKaTHe.

Temneparypa. CBsizb TeMIepaTyphbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHUS YacCTHUIl. BHyTpeHHss
sHeprus. CrocoObl U3MEHEHHsI BHYTPEHHEW SHEPTuu: TEeIulonepeaadya U coBepilieHne padoThl. Bums
TEIUTOTIEPEIauu: TEIMJIOMPOBOHOCTb, KOHBEKIIUS, U3JIyICHHE.

KonnuectBo TemnoThl. VYaenbHas TEMIOEMKOCTh BeHIECTBA. TeMIoOOMEH U TEIUIOBOE
paBHOBecHe. Y paBHEHHUE TeIJIoBoro OanaHca. [lnaBienne u oTBepaeBaHNE KPUCTATNIMUECKHUX BEIIECTB.
VYaenvHas Teruota muasieHus. [lapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. Y aenbHas
TeI10Ta mapooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUSI.

Bnaxxnocts Bo3ayxa.

DHeprus ToIMBa. Y IeiabHas TEMI0Ta CrOpaHus.

[Tpunanune! paboTs! TernoBbix apurateneit KIIJ[ termmoBoro neuratens. TerioBble ABUTaTeNd U
3alIuTa OKPYKaIOIIEeH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBUYKEHUSI.

Ha6mronenue quddysun.

Habmoienue sSBiIeHU CMAaYMBAHUSI U KAMMJUTSIPHBIX SBJICHHA.
HaGmronenne TenioBoro pacuimpeHust Te.

W3meHneHue qaBiieHus ra3a Mpyu M3MEHEHUH 00bhEMA U HAarPEBAaHUU WA OXJIAKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypshl.

Buasl Terionepenaun.

OxunaxieHre Ipy COBepUIeHUH PabOThlI.

HarpeBanue npu coBepiiieHIH padOThI BHEITHUMH CHUJIAMH.

0. CpaBHeHHE TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.

. Habmonenue xuneHus.

12. HabGmroieHre MOCTOSHCTBA TEMITEPATyPhl TIPH TUIABJICHUH.

13. Monenu TEIIOBBIX ABUTATENEH.

Jlabopamopuusie pabomot u onvimel.

1. OmnbIThl IO OOHAPYKEHUIO ACHCTBUSI CUII MOJICKYJISIPHOTO MTPUTSKEHUS.

BOooo~NoaR~wWNE
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OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.
OnbITH IO HAOIIOIGHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEII.
Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE MITIPHIIA.
OnpIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JAaBJIEHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs
WJIY OXJIQXKICHHUS.
[IpoBepka THUIOTE3bl JTUHEHHOW 3aBUCMMOCTH JUIMHBI  CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTyphl.
7. Habmonenue n3MeHeHUs: BHYTPEHHEH SHEPTUH Tella B Pe3ysbTaTe TEIUIoNepe1adn U padoThI
BHEILIHUX CHUJI.
HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOJHOW U TOpsTYEd BOJIBI.

9. Ompezgenenue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpHU TEIUNIOOOMEHE C HarpeThiM

METANINYECKUM LIUJIUHAPOM.

10. OnpeneneHue yaenpHOM TEIIIOEMKOCTH BEIIECTBA.

11. VccnenoBanue npoiiecca HCHapeHHUsL.

12. OnpeneneHne OTHOCUTENBHON BIKHOCTH BO3TyXa.

13. Onpenenenne yaenbHON TETUIOTHI IUTABICHHS JIbIA.

Paznen 7. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Dnektpuzanus Tei. J{Ba poja 31eKTpUIECKUX 3apaa0B. BzauMoaeiicTBre 3apsokeHHBIX TE. 3aKOH
Kynona (3aBUCMMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJT OT BETUYHMHBI 3apS/IOB M PACCTOSHUS
MEXy TeJlaMu).

Onektpuueckoe none. Hanpsk€HHOCTh 3nekTpudeckoro mnoss. IlpuHnun cynepno3uuuu
ANEKTPUYECKHUX 0JIEH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsiioB. JJIEMEHTapHBIN JJIEKTpUUecKuil 3apsan. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI 3JIEKTPUUECKOTO 3apsiia.

DNEKTPUUECKUH TOK. Y CJIOBHSI CYIIECTBOBAHUS MIEKTPUUYECKOTO TOKA. ICTOUHMKYN MOCTOSITHHOTO
TOoKa. [IefCTBUS 31EKTPUUYECKOro TOKa (TEIUIOBOE, XMMUUYECKOE, MarHUTHOE). DJIEKTPUUYECKHI TOK B
KHUIKOCTSX U razax.

Onextpuueckas uenb. Cuna Toka. DnekTpuyeckoe HampsbkeHue. ConpoTHBIIEHNE IPOBOJIHUKA.
VYaeneHOE compoTHBIEHHE BemecTBa. 3akoH Owma st ydactka uenu. IlocnenoBarenbHoe u
napajuiesIbHOE COeIMHEHNE IPOBOIHUKOB.

PaboTta ¥ MOIIHOCTH 3J€KTpUUecKoro Toka. 3akoH JDxoyns—JleHna. DnekTpuuyeckue Lenu U
MOTPEOUTENN 2IIEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

[TocTostHHBIE MarHUTHI. B3anMoeiicTBrE MOCTOSHHBIX MarHUTOB. MarHuTHoe nose. MarHuTHoe
noJjie 3eMJId M €ro 3HadeHue il Ku3HU Ha 3emiie. OnbiT Dpcerena. MarHuTHOE MoJie 3JIEKTPUYECKOTO
ToKa. [[puMeHeHne 21eKTpOMaruuToB B TEXHUKE. [IefiCTBE MArHUTHOIO OJIs1 HA IPOBOJIHUK C TOKOM.
DOneKTpoABUTaTedb IOCTOSHHOIO TOKa. lcmonmp3oBaHue »JlIeKTpoJBUTaTeNell B TEXHUYECKHX
YCTPOMCTBAX U HAa TPAHCIIOPTE.

OnbiTel @apanes. SABneHue s5ekTpoMaraHuTHOM HHAYKIUK. [IpaBuio JleHna. DimekTporeneparop.
CriocoObl MoyueHus JIEKTPUUYECKON 3HEPruu. DIEKTPOCTAHIIMM HAa BO30OHOBISEMBIX HMCTOYHHUKAX
SHEPTHUH.

Jemoncmpayuu.

DJeKTpu3anus Tell.

JIBa posia 2JIEKTpUYECKUX 3apsI0B U B3aUMOJIEHCTBHUE 3apsyKEHHBIX TEIl.
Y CTpolCTBO M IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTU4YeCcKas MHIYKIHUS.

3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.

[IpoBOIHMKY U AUBIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.

HcTouHMKH TOCTOSHHOTO TOKA.

JIercTBUA 2IEKTPUYECKOTO TOKA.

10 DNEKTPUYECKHUM TOK B KUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

I"a30BbIit pazps.

N3mepenue cuiipl TOKa aMIEPMETPOM.

N3mepenne 31eKTpuyecKoro HarpsKEHNs BOJIbTMETPOM.

Peocrar u mara3uH COpOTUBIICHUN.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ieJIe€HUs IOJIFOCOB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
OmnsIT Opcrena.

MarsuTHoO€e noje ToKa. JIeKTPOMAarHur.

JlelicTBME€ MarHUTHOTO ITOJISI HA MTPOBOJHUK C TOKOM.
DNeKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.

UccnenoBanue siBIeHUS 37€KTPOMAarHUTHON WHIYKITUH.

OnbiThl Dapajes.

3aBHUCHUMOCTD HaIIPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHS.
DIEeKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomsl u onvimol.

ogakrwdE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnpIThI 10 HAOTIOEHHUIO STIEKTPU3ALUH T€T HHIAYKIIMEH U IPH COMPUKOCHOBEHUH.
HccnenoBanue 1eHCTBUS JIEKTPUUYECKOTO MOJI HA IPOBOJAHUKH U JUDJIEKTPUKU.

COopka u mpoBepKa padOoThI IEKTPHUUECKOH IIEMH MOCTOSHHOTO TOKA.

W3mepeHnue u peryinpoBaHue CUIbl TOKA.

N3mepenue u peryampoBaHue HaPsKEHUSI.

HccnenoBanue 3aBUCMMOCTH CHIJIBI TOKA, MAYIIErO 4Y€pe3 PE3UCTOpP, OT CONPOTHUBIICHMS
pe3nCTOpa U HANPSKEHUSI Ha PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh IEKTPUYECKOTO CONPOTUBIIEHUS TPOBOJHUKA OT
€ro JJIMHBI, TUIOIIAU TIONIEPEYHOr0 CEYEHHS U MaTepHala.

[IpoBepka mpaBuia CIOKEHUS HANPSHKEHUM NpPU IOCIEA0BAaTEIbHOM COEAMHEHHUU JBYX
PE3UCTOPOB.

[IpoBepka npaBuia 1S CUIIbI TOKA MTPU NAPAIIIETIBHOM COEAMHEHUHN PE3UCTOPOB.
Onpenenenne pabOThI AIEKTPUUYECKOTO TOKA, HIIYILIETO Yepe3 PE3UCTOpP.

Onpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS HA HEH.
Onpenenenue KII/] narpeBarens.

HccnenoBanue MarHUTHOTO B3aMMOJEICTBHS IIOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB MPU UX OOBbEIMHEHUH U Pa3/IeIICHUN.
HccnenoBanue 1eNCTBUSA JIEKTPUUIECKOIO TOKA HA MATHUTHYIO CTPETIKY.

OnpITHI, JAEMOHCTPUPYIONINE 3aBUCHUMOCTh CHUJIbI B3aUMOJEWUCTBUS KATYUIKU C TOKOM H
MarHuTa OT CUJIbI TOKa M HAMPAaBIIEHUs TOKA B KaTYIIIKE.

N3ydenue neiicTBUsI MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUraTEIsl.

N3amepenne KIIJ[ asekTpoaBUraTeIbHON YCTAHOBKH.

OneITBl 10 MCCIEJOBAaHMIO SBJICHUS D3JEKTPOMAarHMTHOM WHAYKIMH: HCCIIEJOBaHHE
W3MEHEHUN 3HaYeHMsI U HaNPpaBJIEHUsI HHAYKLIIHOHHOTO TOKa.

9 KJIACC
B ocnosy npocpammul no ¢ghuzuke nonodxceno pekomenoosanoe noypouroe naanuposanue POIT
no YMK U. M. [lepvuuuxun, A. U. Heanos.
Oonaxko 6 2022 — 2023 yuebrnom 200y ¢uzuxa 6 7, 8 knacce uzyuanaco no YMK H. C. Ilypviuesa,
H. E. Baxcesckas. H3zyuenue mem 6 smom YMK ne coomeemcgyem pacnonodxiceHuro mamepuana no
VMK U. M. I1epviuuxun, A. 1. Heanos. I[losmomy 8 pazpabomanuoii npoepamme pedaKkmuposansbl membl
u 1abopamopHuvle pabomol, KOMopwvle He0OX0OUMbL 015 N0020MOBKU yuawuxcs k coave OI' D no gusuxe.



Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe naBukeHHE. MarepuanbHas To4ka. Cucrema orcu€ra. OTHOCUTEIBHOCTD
MEXaHUYEeCKOro  JABWKEeHMA. PaBHOMepHOe  npsMonuHenHoe  ABukeHue. HepaBHoMepHoe
IpsIMOJIMHENHOE ABM>KeHNEe. CpellHsAs U MTHOBEHHAasi CKOPOCTb Tea TP HEPAaBHOMEPHOM JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE mpsMoOiuHEeHHoe BkeHue. CBoOogHOe majeHue. OIbIThI
lanunes.

PaBHOMEpHOE ABMKEHHE 110 OKPYXHOCTH. [leproa u yactora obpamienus. JIuneitnas u yriosas
cKopocTH. LleHTpoCTpeMUTENBHOE YCKOPEHHUE.

IlepBbii 3akoH HproToHa. Bropoii 3akoH Herotoma. Tperuit 3akoH Hserorona. IIpuHiun
CYNEPIO3ULIMU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CHJIa TPEHHS CKOJIbKEHHUS, CHJIa TPEHHS MOKOs,
IPYTHUE BUIbI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOpEHHE CBOOOJHOrO majeHus. JIBuxeHue
a”eT Bokpyr Coisnua. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh U eperpysKHu.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena C
3aKPEIIEHHON OChIO BpalieHus. MoMeHT cuibl. L[eHTp TskecTH.

Nmnynec Ttena. W3menenne wumnyinbca. MMmynbe cuiibl. 3aKOH COXpPaHEHHUS HMMITYJbCA.
PeakTuBHOE IBMKEHUE.

Mexanunueckasi pabora u MoIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHusi. CBa3b SHEPIruu U
pa0otbl. IloreHnuanbHas 3Heprus Tejaa, MOJHATOIO HAJ IMOBEPXHOCTHIO 3eMiM. lloTeHumanbHas
SHEeprus cxaTod npyxkuHbl. KuHermueckass sHeprusi. Teopema O KHUHETUYECKOM SHEPruu. 3akoH
COXPAHEHHUS MEXaHUYECKOM HEPTUU.

Jemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOTO ABUKEHHSI TeJIa OTHOCUTENBHO PAa3HbIX Tell OTCUETA.

2. CpaBHEeHHE TyTeH U TPACKTOPUI IBMKEHHS OJHOTO M TOTO K€ TeJla OTHOCHTEIBHO Pa3HBIX

Tell OTCUETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS MPSMOJIMHEHHOTO ABMKEHHUSL.

4. W ccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHUS.

5. HaOmronenue qBuxeHUs Teja 1o OKPY>KHOCTH.

6. HaOmoneHne MexaHMUYECKUX SBJICHUH, MPOUCXOIAIMINX B cucteMe orcuéra «Tenexka» mpu

e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KaOMHeTa (PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHHS Teja OT MaccChl Teja U AEUCTBYIOLIEH Ha HErO CHJIBL.

8. HaOmoneHne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEJ.

9. HM3meHneHue Beca Tena MpU YCKOPEHHOM JBMKEHUH.

10. [Mepenaua uMITyIBCA TIPH B3aMMO/ICHCTBHUH TEIL.

11. IIpeoOpa3oBaHus SHEPTUH NIPH B3aUMOAECHCTBUH Tell.

12. CoxpaHeHue UMITyIbCa TIPH HEYIIPYTOM B3aHMO/ICHCTBHUH.

13. CoxpaHenue UMITyabCca MpH aOCOIIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

14. HabGmroieHre peakTHBHOTO JIBHKCHHUSI.

15. CoxpaHeHnue MeXaHUYECKOM SHEPTHH ITPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHne MEXaHUYECKON SHEPTUH MIPH JBMKEHUH TEJIa O] ICHCTBUEM TIPYKUHBI.

Jlabopamopuvie padbomul u onvimol.

1. KoHcTpyupoBaHMe TpakTa [ulsd pa3roHa W JaJbHEHIIEro paBHOMEPHOIO ABMKEHHS ILAapHKa

WM TEJIEKKHU.

2. OmnpeneneHue cpeiHeN CKOPOCTH CKOJIbKEHUS OpycKa WK IBUKEHHUS I1apuKa 10 HAKJIIOHHOM
IIJIOCKOCTH.

Omnpenenenne ycKOpeHus Tejaa P PaBHOYCKOPEHHOM JIBHKEHUU 110 HAKJIOHHOM MJIOCKOCTH.
4. WccnenoBaHue 3aBHCHMOCTH IIYTH OT BPEMEHHM NIpPU PAaBHOYCKOPEHHOM JBIKEHUH Oe3
Ha4yaJbHOU CKOPOCTH.
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5. TlpoBepka runotesbl: €clid IpU PAaBHOYCKOPEHHOM JABMKEHUH 0€3 HaualbHONU CKOPOCTH MyTH
OTHOCSITCSL KakK psAJ HEYETHBIX 4YMCEN, TO COOTBETCTBYIOIIME IIPOMEXYTKH BPEMEHU
OJIMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMAJIBHOTO JABJIEHMSL.
Onpenenenre kKodphUIUEeHTa TPEHUS CKOJIBKCHHUS.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenue pabOTHI CUJIBI TPEHUS P PABHOMEPHOM JBUKEHHUH TeJia TI0 TOPU30HTAIIbHOM
IIOBEPXHOCTH.

10. Onpenenenue pabOTHl CUJIBI YOPYTOCTH MpH TNOABEME Tpy3a C HCHOJIb30BAHHUEM

HETOBMKHOTO U TIOABIXKHOTO OJIOKOB.

11. 3y4enue 3akoHa COXpaHECHUS SHEPTHH.

Pa3nen 9. Mexannueckue Kosie0aHusI M BOJHBI.

Konebarenbnoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHMU: TEpUOJl, dYacToTa,
amIuinTyna. MatemaTuueckuil ¥ Npy>KUHHBIN MasTHUKU. [IpeBparienue 3uepruu rnpu KonedaTeIbHOM
JIBUKCHHH.

3aryxaromue KoneOaHus. BpiHyxkneHHble KoieOaHus. Pe3onanc. MexaHuueckue BOJIHBIL.
CpoiicTBa MexaHndyeckux BOJH. [IpogonbpHble M MomnepeyHble BOJMHBL J[JIMHA BOJIHBI U CKOPOCTH €&
pacnpocTpaHeHusl. MexaHM4eCcKHe BOJIHbBI B TBEPJOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ' poMKOCTh 3ByKa U BricOTa TOHA. OTpakeHue 3ByKa. MIH(ppa3ByK U yIbTpa3BYK.

Jemoncmpayuu.

Habmonenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBI YIIPYTOCTH.
Habnronenune xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmtoneHune BBIHYXAI€HHBIX KoJeOaHUI 1 pe3oHaHca.

PacrnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYyCTHYECKUI PE30HAHC.

ﬂaﬁopamopnbte padomout u onvimol.

1. OmnpeneneHue yacTOThI U NEpHOa KOJIEOAHUN MaTEMaTUUECKOTO MasiTHUKA.

2. OmpepneneHue 4acTOTHI U MepHOJa KOJIeOaHHUH MPYKUHHOTO MasTHUKA.

3. MHccrnenoBanue 3aBUCHMOCTH TEPHOAA KOJIEOAHMIA IMOABEIICHHOTO K HUTH T'py3a OT JUIMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NIepHoa KojaeOaHn| Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
ITpoBepka HE3aBUCHUMOCTH IEpHOAa KoJeOaHUM rpy3a, MOABELIEHHOIO K HUTH, OT MacChl
rpysa.

6. OnBITH, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpHoJa KoJeOaHU MPYKUHHOTO MasTHUKA OT

MAacchl Ipy3a U KECTKOCTH MPY>KUHBL.

7. W3mepeHue ycKOpeHUs! CBOOOIHOTO MaJIeHHUS.

Paszpgen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEKTPOMarHuTHOE MOJE. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ikana >1eKTpOMarHUTHBIX BOJH. VcIIoIb30BaHNE JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

OnexTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBBIE cBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa IIEKTPOMATHUTHBIX BOJIH.

2. BomnHoBbIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. H3ydeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C TIOMOIIBI0 MOOMIHHOTO TenedoHa.

Pa3znea 11. CBeToBLIe IBJICHUS.

JlyueBas monenb cBera. Mctounnku cBeta. [IpsmonnHeliHOe paclipocTpaHEHHE CBETa. 3aTMEHUS
Connua un Jlynsl. Otpaxenue cera. Inockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHUsl cBeta. [lonHOE BHYTpEHHEE OTpPaKEHUE CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHMSI B ONTHYECKUX CBETOBOJAX.
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JIunza. Xon mydeit B muH3e. OnTrdeckas cucteMa ¢oToarnmapara, MUKPOCKOITa ¥ Teneckona. ['a3
KaK OITHYECcKasl cucTeMa. biM3opyKocTh U 1aIbHO30PKOCTb.
Pasznoxxenue 6emoro ceera B crnekTp. OnbiTel HbtoToHa. CroxeHHE CHEKTpPalbHBIX LIBETOB.
Jucnepcus caera.
Jemoncmpayuu.
[IpssMonuHENHOE pacIPOCTPAHEHUE CBETA.
OtpaxeHue cBera.
[Tonrydenne n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OrnTruyeckuii CBETOBO/I.
Xox ydeit B coOuparoniei JInH3e.
Xox Jiydell B pacCcenBaroLeH JIMH3E.
[Tonydenue n3006pakeHuii ¢ TOMOIIBIO JINH3.
[Ipunuun nevictBus Goroanmnapara, MUKPOCKOTA U TEIECKOIIA.
10 Monenb riasa.
11. PaznosxeHue 06€10ro cBeTa B CIIEKTP.
12. Tlony4yenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX LIBETOB.
Jlabopamopuvie pabomul u onsimol.
1. HUccnenoBanue 3aBUCHMOCTH yTriia OTPaXKEHUsSI CBETOBOIO JIy4a OT YIJia MaJeHHUs.
2. VI3yueHue XapakTEpUCTUK N300paKEHUS MPEIMETA B IFIOCKOM 3epKajle.
3. HccnenoBanue 3aBUCUMOCTH Yrila MPEIOMJICHHs] CBETOBOIO JIyda OT YIJla MaJieHUs Ha
TPaHUIIE «BO3TYX—CTEKIIO».
[Tonydenue n300pakeHuii ¢ TOMOIIbIO COOUPAFOIIIEH JIMH3BI.
Omnpenenenne (POKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIbI COOMpAIOIEi TNH3bI.
OnBITHI 1O Pa3NI0KEHUIO OEJIOTO CBETA B CIIEKTP.
OMBITHI TI0 BOCOIPUATHIO I[BETA MPEAMETOB MPU UX HAOIIIOJACHUH Yepe3 IBETOBBIC (DUIIBTPHI.
Pa3z[en 12. KBaHTOBEIE IBJICHHS.
Omneitel Pezepdopna m nnaHerapHas Mozaens aroma. Mogenb aroma bopa. Vcnmyckanue u
MOTrJIONIeHUE cBeTa aTOMOM. KBaHThI. JIuHeluaThie CIIEKTPHI.
PannoaktuBHOCTH. Anb(da-, 6eTa- u ramma-usnydenus. CTpoeHre aToMHOTO sipa. HykinoHHas
MOJEeNIb aTOMHOTO sipa. M3otonsl. PagnoaktuBHble mpeBpaiienus. [lepuon momypacnaga aTOMHBIX
anep.

COoNoR~LNE

No ok

SAnepHble peakiuu. 3aKOHBI COXPAHEHMs 3apsiIOBOIO M MacCOBOIO YHCEN. DHEpPrusi CBS3HU
aTOMHBIX sijiep. CBsA3b Macchl M dHEpPruu. Peakinuu cuHTe3a W AeneHus saep. VcTOUHWKHM SHeprun
Connua u 3B€371.

AnepHas sHepreTuka. JleicTBUS paAOAKTUBHBIX U31yYE€HUN Ha )KUBBIE OPTAHU3MBI.

Jemoncmpayuu.

CrexTpsl U3JIYy9CHUS U TIOTJIOMICHHUS.

CrexTpsl pa3IuvHbIX Ta30B.

CnekTtp Bomopoaa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaboTta cuérunka MOHU3UPYIOMINX U3TyICHUM.

Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

.]Ia6opamopubte paodomut u onvimol.

1. HalGnropeHue CIUIONIHBIX U THHEWYATHIX CIIEKTPOB U3ITYUCHHS.

2. VccnenoBaHue TpEeKOB: U3MEPEHHE DSHEPrMM 4YaCcTHIBI IO TOPMO3HOMY MyTH (TIO

¢dororpadusam).

3. H3mepenue paanoakTUBHOTO (hoHa.

IToBTOpPHTEIBLHO-00001IAKO LN MOLYIb.

[ToBTOpHTENBHO--0000MAIOINI MOAYJIh TPEAHA3HAYEH ISl CHCTEMAaTH3allid U 0000IIeHUs
MPEIMETHOTO COACPKAHHSI U OTMbITA NIEATEIHHOCTH, MPUOOPETEHHOTO MPU H3YUYEHUH BCETO Kypca

ocoarwNE



¢u3MKKM, a TaKkKe U1 MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO (HU3UKE IS
00y4aromuxcst, BEBIOPAaBIINX 3TOT YU4EOHBIH MpeaMeT.

[Tpy u3y4eHnH AaHHOTO MOJIYJISl PEATH3YIOTCS M CUCTEMAaTU3UPYIOTCS BHJIBI ACATEIBLHOCTH, HA
OCHOBE KOTOPBIX O0ECIIEUMBACTCS JOCTHKEHHE NPEIMETHBIX M METalpeAMETHBIX IUIAHHUPYEMBIX
pe3ynbTaToB 00y4deHusi, (OPMHUPYETCS ECTECTBCHHOHAy4YHasi TI'PaMOTHOCTB: OCBOCHHE HAay4YHBIX
METOOB UCCIICOBAHUS SBICHUN NPUPOBI U TEXHUKH, OBJIAICHUE YMECHUSIMU OOBSACHATH (PH3UUECKUE
SBJICHUS, TPUMEHSS MOJYYEHHbIE 3HAHHs, peIIaTh 3aJadyd, B TOM YHCIIC KauyeCTBEHHBIE U
SKCHEpUMEHTAIbHEIE.

[TpuHIMIHATBHO NEATETBHOCTHBIN XapakTep JAaHHOTO paszeia pealnus3yercs 3a CY€T TOro, 4To
o0yyJaroImuecs BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM IPeIaraercs:

Ha OCHOBE IOJYYCHHBIX 3HAHUI pacllO3HABaTh W HAYYHO OOBSACHATH (U3MUYECKHE SIBICHHUS B
OKpY>Karomiel Mpupoe U TOBCEIHEBHOW KHU3HH;

UCIIOJIb30BATh HAay4YHBIE METOABI HCCIEAOBaHMS (U3UYECKUX SBICHHH, B TOM 4YHCIE JUIS
MIPOBEPKH THITOTE3 U MOTYUYCHHUS TEOPETHIECKUX BBIBOJIOB;

OOBSCHSITH HAyYHBIC OCHOBBI Ha0OJIee BAXKHBIX TOCTHKCHUH COBPEMEHHBIX TEXHOJIOTUH, HapUMep,
MPAKTUYECKOTO UCTIOIb30BAHUS PA3TMYHBIX HCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA MPEBPAIICHUS U
COXpaHEHHsI BCEX M3BECTHBIX BHJIOB YHEPTHH.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne QU3MKM Ha ypOBHE OCHOBHOIO 0OLIEro oOpa3oBaHMs HAIpPaBICHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesynprare wusyuyeHus GU3MKM Ha YPOBHE OCHOBHOIO o00mero oOpa3oBaHus y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIIUE THIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

— MPOsIBIEHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (hr3nyecKoi

HayKH;

— IEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSM POCCUHCKUX yUEHBIX--(PU3UKOB;

2) rpaKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B 00CYK/IEHHH OOIIECTBEHHO 3HAYUMBIX U dTHUECKUX

npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM IMPUMEHEHUEM JTOCTHXKEHUHN (pU3HKHY;

— OCO3HAHME BAKHOCTU MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCcKoro BOCIIMTAHUSA:

— BOCHPUSTHE ICTETHMUECKUX KAaYeCTB (PU3NUYECKONW HAyKH: €€ rapMOHUYHOI'O MOCTPOECHMS,

CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HaHUE LIEHHOCTH (PM3UYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS MUDA,
OCHOBBI Pa3BUTHsI TEXHOJIOIM, BaKHEHUIIIEH COCTABIIAIOIIEN KYJIbTYpHI;
pa3BUTHE HAyYHOU JH0O03HATEIBLHOCTH, HHTEPECA K UCCIIE0BATENbCKON JEATENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONONYYHS:

— OCO3HAaHHE LIEHHOCTH 0e30macHoro obpasza *H3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, Ba)XHOCTH INpaBUJl OE€30MacHOrO IOBEACHMS Ha TpPaHCIOpPTE, Ha J0porax, ¢
AIIEKTPUUYECKUM U TETIJIOBBIM 000pYIOBAaHUEM B JIOMALITHUX YCIOBHSIX;
c(hopMUPOBAHHOCTh HaBbIKA pedIeKCUM, TPU3HAHKUE CBOETO MpaBa HAa OMIMOKY U TaKOTO
JK€E MpaBa y Jpyroro 4eji0BeKa;

6) TpyaoBoro BocnuTaHus:

— AKTUMBHOE y4yacTHE B pEUICHHM IMPAaKTHUECKUX 3aJad (B paMKax ceMbH, 00pa30oBaTeIbHOM
OpraHM3aly, Topoja, Kpas) TEXHOJIOTMYECKOW M COLMAJbHOW HAamlpaBiIeHHOCTH,
TpeOYIOLINX B TOM YUCIIe U (PU3MUECKUX 3HAHUIA;

— MHTEepec K MPAaKTUYECKOMY M3y4eHUIO PO eccuii, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

— OpHEHTalusi Ha NpUMEHeHuEe (U3MYECKUX 3HAHUM JUId pelleHds 3ajad B 00JacTh
OKpY>KaIoIlEl Cpe/ibl, INITAHUPOBAHMSI TIOCTYIIKOB M OLICHKH UX BO3MOJKHBIX ITOCJIEICTBUI
JUISL OKPY>KalOIEe CpeJibl;

— OCO3HaHME INI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTel UX peleHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

— TOTpeOHOCTh BO B3aMMOJEHCTBMM IIPU BBINOJIHEHUH MCCICIOBAHUNH M TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTUX;

— TMOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NeSTEIbHOCTb;

— noTpedHOCTh B (OPMUPOBAHWU HOBBIX 3HAHWM, B TOM 4Yucie (HOpMyIHpOBaTh HIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

— OCO3HaHHuE Ae(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DPU3UKH;

— IUIAaHMPOBAHUE CBOETO Pa3BUTHUS B IPHOOPETEHNU HOBBIX (PM3MUECKUX 3HAHUI;

— CTpeMJIEHHE aHAJIM3UPOBATh U BBISIBIIATH B3aMMOCBSI3U IPUPOIbl, 0OLIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

— OLIEHKa CBOMX JCHCTBUM C Y4YETOM BIIMSHUSA Ha OKPYXKAIOLIYI Cpely, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUN.



METANPEIMETHBIE PE3YJIbTATHI

B pesymbraTe oOcBOeHHMs mHporpamMMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOyuyatomerocss Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECHCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IEUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS
bazoBble Jjoruueckue JeicTBUSA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCH(PUKAINU, OCHOBAHMS JJIs1 00001IeHUs
U CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMaTPUBAEMBIX (aKTax, JaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJISITH NIPUYMHHO--CJICICTBEHHBIE CBA3M MPU HM3yYEHUM (PU3UUECKUX SIBJICHUU U
IPOIIECCOB, JIEJIaTh BBIBOABI C HCIIONB30BAHUEM JICAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEeHUMN, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3AX (PU3NYECKUX BEITUYMH;
CaMOCTOSITENILHO BBIOMPATh CIOcO0 penieHus yueOHoi Gpu3nueckoi 3a1aun (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOp Hamboiee NOAXOAAIIETO C YYETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebCcKue AeiCTBUA.

MCII0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;

IPOBOAMTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY OIIBIT, HECIOXKHBINA (PU3NUYECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;

OLIEHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIHIO, MOJYYEHHYIO B XOJ€
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMpPOBaTh  OOOOIIEHUS M  BBIBOABI 10  pe3yibTaTaMm
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

IIPOrHO3MPOBATh BO3MOXKHOE JajbHEIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKkKe
BBIJIBUTATh MPEINOI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

IPUMEHSTh Pa3IMYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IHOUCKE U OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHaJTM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATh MH(POPMALMIO PA3TUUYHBIX
BUJIOB U (hOpM IpeICcTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAbHYIO (OpMy MpeacTaBieHHs HWHopManuu u
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMH, AMAarpaMMaMH, HHON
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHHKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIE JeHCTBHUSA:

B Xozae OOCyXJeHus y4eOHOro Mmarepuaia, pe3yibTaToB JabOpaTOpPHBIX paboT U
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIE Ha pellIeHue 3a/1aud U MoAepKaHue 0JaroenaTeIbHOCTH O0IEHHS;
COIOCTABJIATh CBOM CYXAEHUS C CYXICHUSIMU JAPYTrUX YYaCTHUKOB JIMAJIOTa,
OOHapy>KUBaTh Pa3InYMe U CXOJICTBO MO3ULIUH;

BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABIATh  pPE3yJAbTaThl  BBHIMOJHEHHOTO  (PM3UYECKOrO0  OMbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

HOHMMATh U UCTIOJIb30BATh MPEUMYIECTBA KOMAHIHON 1 MHAUBHYaIbHON paboOTHI IpH
peLIeHUH KOHKPETHON (PU3UUECKOM MPpoOIeMBbl;



NPUHUMATh [ETd COBMECTHOW JAEATeNbHOCTH, OpPTaHU30BHIBATH JEHCTBUS 1O €&
JOCTHIKCHUIO: PACIIpeNieNIATh PO, 00CYXKIaTh MPOIECCH U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTUTras KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbI;
OLICHMBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUIT MPOIYKT 110 KPUTEPHUSIM, CAMOCTOSATEIILHO
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:

BBISIBJIATH NTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUAX, TPEOYIOINX JUIS PEIICHUS
bu3nUecKux 3HAHUMH;

OPUEHTHPOBATHCSI B PA3IMYHBIX MOAXOJAX NPUHATHA pelIeHUi (MHAWBUAYAIBHOE,
NPUHITHE PELICHUS B IPYNIIE, IPHHATHE PELICHUH TPYIIIOii);

CaMOCTOSITENIFHO COCTAaBIISATh AITOPUTM pEUICHUS (U3NYECKOW 3aJaud WIM IUIaHa
UCCIEOBAaHUA C Y4YETOM MMEIOIIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh IIpeJiaracMble BApUaHThI PEIICHHA;

JieTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CﬁMOKOHTpOJIb, IMOIUOHAJIbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeyiaraTh IJ1aH €€ HU3MEHEHMUS,

OOBSICHATH IPUUMHBI TIOCTUKEHUS (HEAOCTHKEHHS) pe3yJIbTaToOB JIEATEIbHOCTH, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBLHOCTH (B TOM YHCJIE B XOJ BBIOJHEHHUS (PU3NIECKOTO
UCCIIEIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHMBIIUXCS
CUTYyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yiIbTaTa LEIH U YCIOBUSM,

CTaBUTb ce0s1 Ha MECTO APYrOro YeJOBEKa B XOJE CIOPA WU JUCKYCCUU HA HAyYHYIO
TE€My, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (GHU3UYECKUX 3aJad Wid B
YTBEPXKACHUSIX HAa HAYYHbIE TEMbI M TaKOE K€ IIPaBoO JPYToro.

MNPEAMETHBIE PE3YJIBTATHBI
K xoHuy oOyuenust B 7 Kjacce NpeIMeTHbIE pe3yibTaThl Ha 6a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTH Yy O0OYUAIOIIUXCSl YMEHUI:

UCIIONIb30BaTh MOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHMs, HaOII0eHHe,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, eIWHUIBI (PU3NUYECKUX BEIWYHMH, aTOM, MOJIEKYyJa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3o00pa3zHoe), MEXaHUYeCcKoe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE, NpPSIMOJMHEHHOE),  TpaeKTopusl,
paBHOAEWCTBYIOIast cuia, aedopmarus (ynpyras, IUIaCTHUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

pasznuyaTh sBieHus (quddy3us, TENI0BOE ABUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUSA, B3aMMOJEICTBUE TeEJl, PaBHOBECHE
TBEP/ABIX TEJN € 3aKPEIUIEHHOMN OChIO BpallleHus, Iiepeaaya AaBlIeHus TBEPAbIMU TEIaMU,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JAaBlieHHe, IJIaBaHWE TeJl, TNPEeBpaICHUs
MEXaHUYECKOM SHEPIrun) 10 ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILIEM MHpE, B
TOM 4Mcie (pU3MUECKUe SBJICHHS B MPHUPOJE: NMPUMEPHl ABMKCHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CUIBI TPEHHS B IPUPOLAE U
TEXHUKE, BIMAHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHHE DbIO,



pBlYard B TeJe YeNOBEKa, MPU STOM MEPEBOAUTHh MPAKTHUECKYIO 3a1ady B y4eOHYIO,
BBIJICIIATH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKHUX SBJICHUM;

OTNKCHIBATh U3yYCHHbIE CBOMCTBA T€ U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBAa, BpeMs, MyTb, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC Tela, CUJla TPEHUsI, JaBieHue (TBEPIOro
Tena, KUAKOCTU, ra3a), BHITAJIKUBAIOIIAS CUJIA, MEXaHHuYeckas paboTa, MOIIHOCTb,
IJIEY0 CHJIBI, MOMEHT CHJIBbI, KO3(P(PUIIMEHT TOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KMHETHYecKass UM MOTECHLHUaJIbHasl DHEPrusi), MpH OMNHUCAHUU NPABUIBHO TPAKTOBATH
(U3HYECKUI CMBICIT UCTIOIB3YEMbIX BEJTMYUH, X 0003HAYCHUS U €IUHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAWTHh (OPMYIBI, CBS3BIBAIONIME MAHHYIO (DU3UYECKYI0 BEIUYHHY C
OPYTMMH BEIWYMHAMM, CTPOUTH TpadUKH HM3YyYEHHBIX 3aBUCHMOCTEH (PU3UUECKUX
BEJINYUH;

XapaKTepU30BaTh CBONCTBA Te, (PU3MUECKUE SBICHHS U MPOIIECCHI, UCTIOIB3YsI TPaBUIIa
CJIOKEHMsI CHJI (BJOJIb OJIHOM IpsiMoii), 3akoH ['yka, 3axoH Ilackains, 3akoH Apxumena,
paBUJIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TO€ MPABHIO» MEXaHUKH, 3aKOH
COXPAHCHHUSI MEXaHWYCCKOW YHEPIHH, IMPU ITOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaTEMaTUYECKOE BBIPAXKEHUE;

00BACHATH (PU3UUECKHE SBICHHUS, POIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMii  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIIBIATH  MPUYHUHHO-
-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBbSICHEHUE U3 1—2 TOTHYecKUX 1IaroB ¢ Onopoi Ha 1—
2 W3y4YCHHBIX CBOWCTBA (DM3MUCCKUX SBJICHHUN, (U3MYSCKUX 3aKOHA  HIIU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3adauyd B 1—2 [EWCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBSI3bIBAIONIME (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3aa41 3aIHChIBATh
KpaTKOE YCJIOBHE, MOJACTaBIATh (hU3MUECKHE BENUYMHBI B (POPMYJBI U MPOBOIUTH
pacy€Thl, HaXOJWTHh CIPABOYHBIC JaHHBIC, HEOOXOAUMBIC I peIIeHUs 3ajad,
OIICHUBATh PEAIMCTUYHOCTH MOTYYCHHON (PU3MUECKOI BETUUMHBL;

pacro3HaBaTh MIPOOIEMbI, KOTOPHIE MOKHO PELIUTH MTPU MOMOITH (PU3UYECKUX METOJIOB,
B ONHCAaHUU WCCIIECIOBAHUS BBIJCIATH IMPOBEPSEMOE TMPEANOoIOKeHHE (THUIIOTE3Y),
pa3ianyaTh ¥ UHTEPIPETUPOBATH MOJTYYCHHBIH pe3yNnbTaT, HAXOAUTH OIIUOKU B XOJE
OTIBITA, JIEJIaTh BBIBOJIBI T10 €r0 PE3yJIbTaTaMm;

MIPOBOJIUTH OIMBITHI 10 HAOIIOJACHUIO (PU3MUECKUX SIBJICHUN WU (PU3NUECKUX CBOMCTB
Ten: (GopMynaHpoBaTH TMPOBEpPSEMbIE MPEANONIOKEHHs, COOUpaTh YCTaHOBKY W3
MPEI0KEHHOTO 000PYA0BaHUS, 3aIMUCHIBATh X0/ ONBITA U (DOPMYIHUPOBATH BHIBOJIBL;
BBITIOJTHSITh TIPSIMBIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIEPATypbl C UCHOJIH30BAHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aNMUCHIBATH
MOoKa3aHUsl IPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM IMOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCHUMOCTU MYTH PaBHOMEPHO JABUKYILIETOCS
TeJa OT BPEMEHH JBWIKEHUS TeJa, CUJIbI TPEHHUS CKOJIBKEHHUS OT Beca Tella, KaueCcTBa
00pabOTKM TMOBEPXHOCTEM Tel ¥ HE3aBUCHUMOCTH CHWJIBI TPEHHs OT IUIOMIAU
COTIPUKOCHOBEHUS TEJI, CHJIBI YIIPYTOCTH OT YIJWHEHHUS TPYKWHBI, BHITAJTKHBAIOMIEH
CWIBl OT O0BEMa MOTPYKEHHOM YACTH Tela M OT TIUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TJIYOWHBI, HA KOTOPYIO TOTPYXKEHO TeJo,
YCIIOBUYM TMJaBaHUS TeN, YCIOBUW pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM Y4eOHOTO HCCIENOBaHUS, COOMpaTh YCTAaHOBKY M  BBINOJHSATH
U3MEpEHUs, CIeAysl NPeUIOKEHHOMY IIaHy, (PUKCHPOBATh PE3YNIbTAThI MOJYYCHHOMN
3aBHCUMOCTH (DU3MUECKUX BETUYHH B BUJIE MTPEITIOKEHHBIX TaOIUI] U TpadrKOB, AeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEAOBAHUS;

MPOBOAWTH KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEIWYUH (TUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrOo Tejla, Cuila TPEHUSI CKOJIbKEHUs, [aBJIEHHE BO3/ayXa,
BBITAJIKMBAIOIAsl CHJIA, JEHCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,



KOX((UIIMEHT TOJIE3HOTO NEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEIJIOKECHHON
MHCTPYKIMU: TIPHU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOU BEJIMUUHBIL;

coOnrofaTh TmMpaBuia TEXHUKKM O€30MacHOCTH Mpu pabore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

YKa3pIBaTh MPHUHIMIBI JICHCTBUS TPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYIbl, OapOMETp, phlyar, MOABMKHBIN U
HETOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha WX OMHMCAHUA (B TOM YHCIE: MOAIIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THUJIPABIMYECKUN IMpPecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOM Hacoc,
apeoMeTp), UCIOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUH U HEOOXOAMMBIE
duznYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTH TMPUMEPHl  (HAXOMUTh WHPOPMAIIMIO O TWpPHUMEpax) NPAKTHIECKOTO
UCIIONIb30BaHUsl (U3UUYECKUX 3HAHUM B TOBCEAHEBHOW KH3HU HJs OOecredeHHUs
0e30macHOCTH NIpU OOpalieHUuH ¢ OpuOopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TMOBEACHHS B
OKpYKaroIlleH cpese;

OCYIIECTBIISITh OTOOP WCTOYHUKOB HH(popManuu B VHTEpHETe B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUM U MyTEM CpaBHEHUS
Pa3IUYHBIX UICTOYHHKOB BBIICIATH HH(DOPMAIIHIO, KOTOPAsSI SBISCTCS TPOTUBOPECUNBOMA
WM MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
(GU3UYECKOTO COZIEpKaHMsI, CIIPAaBOYHBIC MaTEpHAIIbI, pecypchl cetr UHTepHeT, BiaeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl HHPOpPMAIMM U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE IMHCHMEHHBIC M YCTHBIE COOOMICHUS HAa OCHOBE 2—3
MCTOYHUKOB MHPOpPMAIUN (PU3UIECKOTO COAEPKaHMSI, B TOM YHCIIe yOJIMYHO JeNaTh
KpaTKue COOOIIEHHUs O pe3yJbTaTax MPOSKTOB WM YUYEOHBIX MCCIEIOBAHUMN, IPU 3TOM
rPaMOTHO WCIIONIb30BaTh W3YYECHHBI TOHATUHHBIA ammapar Kypca (QHU3UKH,
COTIPOBOXIATh BBICTYIIJICHUE TTPE3EHTALIUEH;

MIPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHUMN pacmlpenessiTh 00s13aHHOCTH B
TPYIIe B COOTBETCTBUH C MOCTABJICHHBIMU 3a/1auaMu, CJICUTH 32 BBHITIOJIHEHHEM TUTaHA
NENCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKIAJ B JEATEIBHOCTH TPYIIIHL,
BBICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOICHCTBUE, YIUTHIBAasE MHEHUE OKPY>KAIOIIUX.

K xonny oOyuenus B 8 kJjacce mpeiMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

MCIIOJIb30BaTh IOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BEILIeCTBA, KPHUCTAIMUYECKWe M amMopdHble Tena,
HACBIIICHHBI ¥ HEHACBIIIEHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSIS
DHEPrus, TEMJIOBOM ABUTATENb, SJIEMEHTAPHBIN AIEKTPUUECKUN 3apsll, JIEKTPUUECKOe
10Jie, MPOBOJHUKHU U AUDJIEKTPUKH, TOCTOSHHBINA 3JIEKTPUUYECKHUM TOK, MArHUTHOE I10JIE;
pa3iauuaTth SIBICHUS (TEMJIOBOE pacHIMpEHUE U CKaThe, TeIulonepenada, TErIoBOe
paBHOBECHE, CMauMBaHWE, KaNWUIIPDHBIE SBICHUS, WCIAPEHUE, KOHICHCALUS,
IUIABJICHUE, KpUCTAJIIN3alus (oTBepaeBaHue), KHIICHUE, Terionepenada
(TEnIoNnpoBOJHOCTh, KOHBEKIMS, W3JIyUYEHUE), DJIEKTpU3alUs TeJl, B3aUMOJEHCTBUE
3apsAf0B, NEUCTBHA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKaHUE, B3aUMOJECHCTBUE
MarHuToB, AECWCTBHE MarHUTHOI'O IOJII HAa MPOBOAHHUK C TOKOM, 3JIEKTpOMarHUTHAas
UHAYKIMSA) IO ONMCAHUI0 HX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SBICHUE;



pacrio3HaBaTh MPOSIBIIEHHE U3YYEHHBIX (PU3MUECKUX SIBICHUM B OKPYKaIOILEM MHpE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHBIE SBICHUS B NPUPOAE, KPUCTAUIBI B mpupozae, usnydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHEs, CHera,
AIIEKTPUUYECKHE SBJICHUS B aTMOc(hepe, SEKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noje 3emiu, Apeid morocoB, poiab MArHUTHOTO MOJIA AJIS )KU3HU Ha 3emiie, MOJISIpHOe
CHSIHME, TPH 3TOM IEPEBOAMUTH MPAKTHUECKYIO 3aqadyy B Y4eOHYIO, BBIIENIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBJICHUH;

OIUCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIOIb3Ysl (PU3NUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS ODHEPrusi, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIUVIOEMKOCTh ~ BEIECTBA, YAEIbHAs TEIUIOTa IUIABJIEHMA, YJelbHas TeIuloTa
napooOpa3oBaHus, yHAEIbHAs TEIUIOTa CrOPaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JIeMCTBUS TEIUIOBOM MAIMHbBI, OTHOCUTEJIbHAS BIAXKHOCTb BO31yXa, JIEKTPUUYECKHUH
3apsijl, Cuiia TOKa, JJIEKTPHYECKOE HAPSKEHHUE, COIPOTUBIICHNE MTPOBOIHUKA, YIEIIEHOE
COIIPOTHUBIIEHUE BEILIECTBA, pa00Ta U MOLIHOCTb 3JIEKTPUUYECKOI0 TOKA), IIPH ONMUCAHUU
NPaBUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIOIB3yEMBIX BEJIMYHMH, 0003HAYCHUS U
eIMHULBl (U3NYECKUX BEIMYUH, HAXOAUTh (OPMYJIbL, CBS3BIBAIOLIUE JaHHYIO
¢U3NYeCKyI0 BENUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpapUKd H3YYECHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

XapakTepu3oBaTb CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISPHO--KHHETHYECKOW TEOPHH CTPOCHHS BEUIECTBa,
HPUHIUI CYNEPIIO3ULMH N0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHU 3apsaja,
3akoH OMma Jij1s ydacTka 1emnu, 3akoH J[xoymns—JIenna, 3aKoH coOXpaHeHUsI YJHEPTUH, IPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alUCBHIBATh €r0 MaTeMaTHYeCKOe
BBIpa)KEHHE;

OOBSICHATh (PpU3HYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTYyaIi MPAKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYHHHO-CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHWE M3 |—2 JIOTHUECKUX MIaroB ¢
oropoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemarh pacu€THble 3a7aud B 2-3 JACHCTBUS, MCMONb3ysd 3aKOHbI M (OPMYIIBI,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1aul 3alUChIBATh
KpaTKoe YCIIOBHE, BBIBISATH HEIOCTATOK TAHHBIX JJIS PEIICHHs 3a7add, BHIOMPATh
3aKOHBI ¥ (POPMYIIbI, HEOOXOIUMBIE 1JIs €€ pelleH s, TPOBOAUTh Pacy€Thl U CPABHUBATH
MOJTyYeHHOE 3HaYCHNE (PU3NIECKOI BETMUNHBI C N3BECTHBIMHU JIAHHBIMU;

pacrio3HaBarth MPOOIEMbI, KOTOPBIE MOYKHO PEIIUTH IPH MTOMOIIN (PH3HIECKUX METOJIOB,
UCTOJB3Yysl OINHUCAaHWE MCCIEOBaHUsA, BBIJACIATh IPOBEPSIEMOE IPENOJI0KEHHUE,
OILICHUBATh MPABHILHOCTH MOPSIIKA TIPOBEICHHS NCCIIEAOBAHUS, IENIaTh BHIBOIBI,
MIPOBOJIUTH OTBITHI N0 HAOMIOACHNIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
Tesn (KamWUILSIpHBIE SIBICHHS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS W HATPEBAHUS MTPH M3ITyYSHUH OT IIBETA
U3Iydaome (moriomaromnieil) MOBEPXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIepaTypbl KHUIKOCTH ¥ IUIOMAAX €€ TIOBEPXHOCTH, OJJIEKTPH3AIHA Tel |
B3aMMO/ICIICTBHE 3JIEKTPUUECKUX 3apAI0B, B3aMMOJAEUCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaJTU3aIisl MATHUTHBIX TTOJICH TTOCTOSIHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO ITOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIIS
MOCTOSTHHOTO TOKa): (opMyIupoBaTh TpPOBEPsSEMbIC TPEANOIOKEHUSI, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO  00OpYJOBaHMs, ONUCHIBATH XOA OIBITa U
(GopMynHpOBaTh BHIBOABI;

BBINOJIHATh NPsIMbIE U3MEPEHUS TEMIIEPATYphbl, OTHOCUTEIBLHON BJIAXXHOCTH BO3/YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JTATUYUKOB



(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTAaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIFOTHOM MOTPEITHOCTH;

® [IPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTH OJHOM (PM3NYECKOH BEIMUYMHBI OT IPYrou c
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBbHOIO COIPOTHUBIICHUS BELECTBA
IPOBOJIHHUKA, CUJIbI TOKA, UAYILET0 Yepe3 NPOBOJHUK, OT HANPSKEHUs Ha IIPOBOJHUKE,
UCCJIEJOBAaHKME TI0CJIEI0BATEIbHOTO U IApaJUIE]bHOTO COEJUHEHUM IPOBOJIHUKOB):
IUITAHUPOBATh HCCIEe0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH U3MEPEHMs, CIeays
NPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yJIbTAaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIUI U TPaQUKOB, AETATh BBHIBOBI 10 PE3yJIbTaTaM UCCIIEIOBaHMUS;

® [POBOJIUTH KOCBEHHBIC HM3MEPEHUs (U3NYECKUX BEIMYUH (yIelbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, pPa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcoOMpaTh HSKCIEPUMEHTAIbHYIO YCTaHOBKY, Clenys
IPEJJI0KEHHON HHCTPYKIUH, U BBIYUCIISATH 3HAUEHNUE BEIUUNHBI,

e coOmomaTh TpaBWIa TEXHUKH O€30MacHOCTH Tmpu pabore ¢ J1aboOpaTOPHBIM
000pyI0BaHUEM;

e XapakTepu3oBaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa MX ONHMCAHMS (B TOM YHCIE: CHUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETYMK BIIEKTPUUYECKON
SHEPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOpBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
MOCTOSIHHOTO TOKa), HCIOJb3ys 3HAHUS O CBOMCTBaxX (PU3MUYECKUX SBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCThIE TEXHMYECKHE YCTPOMCTBa M HM3MEpUTENbHbIE MPHOOPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOI, peocTar), COCTaBIATh
CXEMBbI 3JIEKTPUUECKUX LIeTel C MOCIeN0BaTeNbHbIM U NapauIeIbHbIM COEIMHEHUEM
HJIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX IIeTeH;

e [IPUBOAMTH MpHUMEphl (HAXOAUTh HH(OpPMAIMIO O TMpHUMepax) MPaKTHYECKOTOo
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30IacCHOCTH MNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoOicTBaMu,
COXpaHEHMsI 3J0pOBbsi M COONIIOIGHHUS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleu cpee;

®  OCYILECTBJISATh MOMCK HHPOpMAUU (PU3UUECKOTr0 cojiepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUW M MyTEM CpaBHEHHS JIOTOJIHHUTENbHBIX HCTOYHHUKOB BBIIEISATH
UHPOPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® UCMOJIb30BAThH MPH BBHINOIHEHUU YUEOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(bu3NYECKOro coiep KaHusl, CIIPaBOYHbIE MaTepHalIbl, pecypchl ceTi HTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUS HHPOpPMALUM M3 OJHOMN
3HAKOBOU CUCTEMBI B JIPYTYIO;

e co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(GOPMALIMIO U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEPKAHMS, B TOM 4YHCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl  MPOEKTHOM MM  HCCIEI0BATENbCKON
JEeSTEIbHOCTH, TP 3TOM TPaMOTHO HCIOJb30BaTh W3Y4YEHHbIN MOHATHIHBIN anmapar
Kypca (pU3MKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTALIUCH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCICHOBAaHMNA (PU3NYECKUX IPOILECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 33JayaMH,
CIICZIUTh 32 BBIOJIHEHHEM IUIaHA JCHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  T[PYMINbI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHmy oOyueHust B 9 Kiacce mpeIMeTHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



UCIIONIb30BAaTh TMOHSATHUS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEeHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3ku, LEHTP
TSKECTH, aOCONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPJOrO Tella, PaBHOBECHE,
MEXaHWYeCKue KonebaHus ¢ BOJHBI, 3BYK, HWHOQPa3BYyK H  yJIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHl HMCITYCKaHHWsI M TIOTJIOIICHUs, anbda-, Oera- U Tamma-
U3ITy4eHUSs], U30TOIIbL, SiAepHAs PHEPIeTHKA,

pa3iuyath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaIeHUE TEJ, PABHOMEPHOE
IBUKEHHE 110 OKPY)KHOCTH, B3aHMOJCHCTBHE TeJl, PEaKTUBHOE JBUKECHHE,
KoyiebaTenbHOe JBIKEHUE (3aTyXalollue W BBIHYXKACHHBIC KOJIeOaHWs), PE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaX€HHE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpakKEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3I0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PAIMOAKTUBHOCTb, BOSHUKHOBEHHUE JIMHEWYATOrO CIEKTPa U3ITYUEHHUS]) IO
OTMHMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JAaHHOE
(du3nyecKoe SIBICHUE;

pacro3HaBaTh MPOSIBIIEHUE H3yYCHHBIX (PU3MUYECKUX SBJICHHUIA B OKpY)KaromeM Mupe (B
TOM 4Hcie (U3HUECKUe SBIICHUS B MPUPOJIE: MPIIKUBBI U OTJIMBHI, JABH)KEHUE IJIAHET
ConHeyHOM cucTeMBl, pEaKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMHUYECKHe BOJIHBI, IYHAMH, 3XO, IIBETa TEll,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OHOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
yIAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO H3IY4YE€HUH, €CTeCTBEHHBIN paJuOaKTUBHBIN
(GOoH, KOCMHYECKHME JIy4d, paAUOAKTUBHOE MW3JIyY€HUE TPUPOIHBIX MHUHEPAJIOB,
JENCTBUE PaJlMOaKTUBHBIX U3IYy4EHUH Ha OPraHU3M 4eJIOBEKa), IIPU 3TOM MEPEBOINUTH
MPaKTUYECKYIO0 33/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3nUecKuX SIBICHUIA;

OTKCBIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3HUECKHUe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSss U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUU,
YCKOpEHUE, MEPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMS, CUJa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHIAIbHASL SHEPTUs CKAaTOW MPYKUHBI, KUHETUYECKast
SHEPTus, MOJIHAs MEXaHUYecKasi SHepIus, IepHoJ] U 4YacToTa KojeOaHH, ATMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEIIOMIIEHUS CPEeJlbl),
IpU ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICI HMCIIOJIB3YEMbIX BETHYHMH,
0003HaYeHHs] U €AUHULIBI (PU3UUECKUX BEJIWYHMH, HAXOJIUTH (POPMYIIBI, CBA3BIBAIOIINE
JTAHHYIO (PM3UYECKYIO BETMUUHY C IPYTUMHU BEJTMUYMHAMHU, CTPOUTD Tpa(UuKH H3ydeHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYUNH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3NUECKHE SIBICHUS U MPOLECCHI, UCIOIb3YS 3aKOH
COXpaHEHMs PHEPIMH, 3aKOH BCEMHUPHOIO TIATOTEHMsS, NMPUHLUI CYNEPHO3ULUHU CHII,
MPUHLINI OTHOCUTeNbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCa,
3aKOHBl OTPaXEHMsSI M TIPEJIOMIIEHHSI CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOrO0 H
MacCOBOI'0 YHCEJI ITPU AJIEPHBIX PEAKIIHX, IPH ITOM JJaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMATHUECKOE BBIPAKEHMUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUUYHUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOpPOoil Ha 2—
3 WU3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;



pemarh pacu€THbIC 3a7a4M (OMUPAIONIUECcs Ha CUCTEMY U3 2—3 YpaBHEHHI ), UCIIONIB3YsI
3aKOHBl M (DOpMyJIbl, CBsI3BIBAOLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBUSL 3a/ladyd 3allUChIBaThb KPATKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WU
U30BITOYHBIE JITAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIS PELICHUS,
IPOBOAMTH pPAcUéThl W OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOI'O 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh poOJIEMbl, KOTOPbIE MOKHO PEIIUTh IIPU ITOMOLIH (PU3NUECKUX METOJI0B,
UCIIOJIb3YSl OINKCAHUE UCCIECJOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINONIOKEHHE,
OLIEHUBAaTh MPABUIBHOCTh MOpPs/AKA HIPOBEIEHUS HCCIEAOBaHUS, JelaTb BbIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB;

IPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
TeJ (U3ydeHue BTOPOro 3akoHa HbrOTOHaA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBUCUMOCTh
nepuojia Kojiebanuil MpyKMHHOTO MasgTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MaJIbIX KOJeOaHUH, IPSIMOJIMHEHHOEe pacpocTpaHeHHe
CBETa, pa3jIoKeHHe OEeNIoro CBeTa B CIEKTP, U3YUYEHUE CBOMCTB H300paKEHUS B TNIOCKOM
3epKajie M CBOWCTB M300pakeHUs INpeaMeTa B coOuparolied JmH3e, HaOIoaeHue
CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3JIyYEHUsS): CaMOCTOSITEIIBHO COOMpaTh
YCTAHOBKY M3 H30BITOYHOrO Habopa 00OpYHOBaHMs, ONUCBHIBATH XOJ OIBITa U €ro
pe3yabTaThl, (GOPMYIHPOBATH BHIBOKI;

[IPOBOAMTHh IPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX HM3MEPEHUM, ONpEneNss CpeaHee
3HAYeHUEe H3MepsieMON BeauuuHbl ((POKyCHOE paccTOsiHME CcOoOMparoliell JUH3bI),
000CHOBBIBAThH BBIOOP CrIoc00a u3MepeHus (M3MEPHUTEIHLHOTO MPUO0Opa);

IPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIHOJIH30BAHHUEM
IPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HavaJIbHON CKOPOCTH, TIEPHO/Ia KoJIeOaHUN MAaTeMaTHUYeCKOTO MassTHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTH yIJIa OTPAXEHUs CBETa OT YIJia MaJeHHUs U yria MpeJoMJIEeHUs OT
yria majieHus1): IUIaHUPOBATh HCCIIEI0OBAaHUE, CAMOCTOSATEIbHO COOMpaTh YCTaHOBKY,
(bUKCUpPOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUJIE
TabJIML ¥ TpauKOB, A€IaTh BHIBOJBI M0 PE3yIbTaTaM MCCIIEI0BaHUS;

IIPOBOJMTH KOCBEHHbIE H3MEpPEHMs] (U3NYECKUX BEIMYUH (CpedHsisi CKOpPOCTb U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIIHOCTb, YaCTOTA U MEPHO KOJIeOaHUI MaTeMaTHYeCKOro U MPY>KUHHOT'O MasiTHUKOB,
onTHYecKas Ccwia coOuparomed JUH3bl, pPaJUOaKTUBHBIM (OH): MIaHUPOBATh
U3MEpEeHusi, coOUpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH H3MEPEHUs,
clenysl IpeI0KEHHOW HHCTPYKIIMH, BEIYUCIISTh 3HaUCHHE BEIMUMHBI M aHAJTM3UPOBATh
MIOJIyYEHHBIE PE3YJIBTAThl C YYETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUN;

coOyo/iaTh TpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
00opyoBaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUYECKHUX MOJENeil: MarepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEYHBIH HMCTOYHHMK CBETa, JIy4, TOHKas JIMH3a,
IUIaHeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO SApa;

XapaKkTepru30BaTh TPHHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUJIOMETP, JATYUKHU MOJIOKEHHUS,
pacCTOsHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBl U CXEMaTHYHbIE PUCYHKH M3YyYCHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTMYECKUX IMPOLIECCOB NMPH PEHIEHUU y4eOHO--
NPaKTUYECKUX 3aJay, ONTUYECKUE CXEMBbI JJIS MOCTPOCHHUS M300paXKEHUN B IIIOCKOM
3epKajie 1 coOMparoLIe J1H3e;



NPUBOAUTH TPHUMEPHl (HaXOAuTh HWHGOPMAIMIO O TpUMEpax) MNPAKTHUECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM JUIsl OoOecreyeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH yCTPOIMCTBaMH,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleH Cpele;

OCYIIECTBIISATh MOMCK HWHPOpMauuu (u3nYecKoro conepkanus B HWHTepHeTe,
CaMOCTOSITENIbHO (DOPMYJIHPYsSI TMOMCKOBBIA 3ampoCc, HAXOJUTh IYTHU OINpeAeTeHUs
JIOCTOBEPHOCTH TOJIYUCHHON WH(POPMAIlMM Ha OCHOBE HWMEIOIUXCS 3HAHUU U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
($U3MIECKOro coaepKaHus, CIpaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BIaieTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHusl HHPOpPMAIMM M3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIECHHS HA OCHOBE MH(POPMAIIUH U3
HECKOJIbKUX HUCTOYHUKOB (PH3UYECKOTO COJAEp)KaHUSA, NyOIMYHO TMPEACTaBIATh
pe3ysbTaThl IPOEKTHON WJIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPAMOTHO
UCIIONIb30BAaTh M3YYCHHBIM MOHATUHHBINA ammapar H3y4aeMmoro paszzgena (U3NKA U
COIIPOBOKIATh BBICTYIUICHHWE IMPE3CHTAIMe C Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NMPOrpamMmbl Bcero Kontpoaenbie | Ilpakriieckue o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecype
Pazjen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAKOIIEr0 MUpa
11 ®dusurka - HayKa 0 MPUPoJe 2 EH6H_HOTeKa 0K
https://m.edsoo0.ru/7f416194
bu6nmorexa LIOK
1.2 DH3HUCCKHC BETHHHEI 2 1 https:// m.edsﬁ).ru/?f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 Bubmzorexa HOK
https://m.edsoo0.ru/7f416194
Wroro mo paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 Crtpoenue BemecTna 1 bubmiorexa LJOK
https://m.edsoo0.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubnuoreka [{OK
BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 bubmaorexa LJOK
https://m.edsoo0.ru/7f416194
Hroro no pazueny 5)
Paznen 3. /IBu:keHune u B3auMo/ieiicTBue Tel
but6mmorekxa [IOK
3.1 Mexanmureckoe ABHKeHHE 3 https://m.edsg).ru/7f416194
bubnunorexa LIOK
3.2 Mnepups, macca, mioTHocTs 4 1 https://m.edsc]Jlo.ru/7f416194
bubmmorex K
33 Cuna. Brnet cun 14 1 2 httgsﬁ//?n?edzg)?u/7f416194
Hroro no pazneny 21



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

41 [asnenue. Ilepenaua naBnenus TBEpAbBIMU 3 Bu6mmoteka [JOK
' TeJaMHU, JKUIKOCTAMH U Ta3aMu https://m.edsoo.ru/7f416194
bub6nmoreka [IOK
4.2 JlaBIICHHE KHAKOCTH ° https://m.edso0.ru/7f416194
bubnunorexa LIOK
4.3 ATmoc(hepHoe aBenme 6 https://m.edso00.ru/7f416194
44 JleficTBuE KUAKOCTH U raza Ha 7 3 bub6nmmoreka [IOK
' HOrpyEHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
Hroro mo pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeEpPIrUs
bubnuoreka [{OK
51 Pabora u mompgocTs 3 ! https://m.edso0.ru/7f416194
bubnunoreka LIOK
5.2 Hpoctere mexanm3mb! S 1 https://m.edso00.ru/7f416194
bu6nmorexa LIOK
53 Mexaniieckas oHepria 4 . https://m.edso0.ru/7f416194
Hroro o pazueny 12
PeszepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KVIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM
Ne i/m Konrpoabnsie IIpakruueckne  (uHppoBbIe)
NPOrpaMMsbl Bcero
padoThbI padoThI o0pa3oBare/ibHbIE
pecypcsbl
Pa3nea 1. TenioBble siBJeHHSA
11 CtpoeHue u CBOIMCTBA BEIECTBA 5 bubmorexa [IOK
' P H https://m.edsoo.ru/7f4181ce
bu6nmmorexa [IOK
1.2 Ternospie mporiecce! 20 1 3,5 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 25
Pa3znen 2. DiiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHbIE 5 bubnnoreka [JOK
' TeJa U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [{OK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHI TOK 16 1 4 hitps://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
23 MarHuTHEIC SBICHHS 4 https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
24 DTIEKTPOMATHHTHES HHIYKIHS 4 . https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 29
Paznen 3. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B
31 Masnenue. llepenaya naBineHuss TBEPABIMU 5 bubmmnoreka HOK
' TeJIaMH, )KUIKOCTSIMHU U ra3amMu https://m.edso00.ru/7f416194
bu6nmorexa LIOK
32 Jlapierne xuakocth 3 https://m.edsoo.ru/7f416194
33 JleiicTBHE KUIKOCTH U Ta3a Ha 6 1 2 bubnuotexa [JOK
' NOrpyKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 11
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 145

I[TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

9 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 0GPA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 9 1 bu6mmorexa [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BaaumoneHCTBHE el 18 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHEI COXpAHCHHA o 3 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 36
Pazjen 2. Mexanuveckne KoJieOaHUsl U BOJHbBI
bu6mmoreka [IOK
2.1 MexaHn4YecKHe KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3nes 3. DjieKTpOMarHuTHoE MoJie ¥ YJIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJE U 3 2 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 3
Pa3znen 4. DiieKTPOMATHUTHBIE SIBJICHHSI
4.1 [TocTosiHHBIE MArHUTHI 3
49 JleiicTBrE MAarHUTHOTO TIOJISI HA POBOTHUK 3
' C TOKOM
4.3 SIBneHue ANEeKTPOMarHuTHOM UHYKITUH 3



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro mo pazueny 9
Pa3nena 5. CBeToBbIe IBJICHUS
bubmuorexa [JOK
51 3aKOHBI pacCIpOCTPaHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 5 3 hitps://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 14
Pasznen 6. KBanroBsble ABJIeHUA
bu6mmoreka [IOK
6.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
6.2 Crpocnue aTomHoro si1pa 6 1 https://m.edsoo0.ru/7f41a4a6
bu6mmoreka [IOK
6.3 slnepubie peaximy 6 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 16
Paznen 7. IloBTopuTe/1bHO-0000 a0 MMii MOAY.Tb
71 [ToBTOpEeHUe u 06001IeHNE COAEepKAHUS 9 2 bubnnorexka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBHIEE KOJIMYECTBO YACOB I10 102 27

[TPOT'PAMME



https://m.edsoo.ru/7f41a4a6
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