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COLEP KAHUE OCOBEHMSA YYEBHOI'O ITPEJMETA «®U3UKA»

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPA.

®uznka — Hayka o mnpupoje. SBieHus npuponbl. Ouznueckue SBICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, AJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenUUMHBL V3Mepenue ¢u3ndyeckux BeNUYMH. DHU3HUECKUE NPUOOPHI.
[TorpemHocTs n3MepeHuid. MexayHapoaHas CUCTeEMa €IUHMUII.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAyKU U3Y4aroT Npupoay. EcTecTBeHHOHAYUHBIH METO/
MO3HAHMS: HAONIOJCHUE, TTOCTAHOBKA HAYYHOT'O BOIMPOCA, BBIIBIXKCHUE THIIOTE3, SKCIIEPUMEHT IO
MPOBEPKE THIMOTE3, OOBsICHEHWE HaOmogaeMoro siBueHus. OnucaHue (U3NUECKUX SBICHHUH C
IIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHu4yeckue, TEIUIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.

2. dusudyeckne MpUOOPHI U TPOIEAYpa MPSAMBIX HW3MEPEHUIH aHAJIOTOBBIM WU HHU(DPOBBIM

pUOOpPOM.

Jlabopamopuuvie pabomot u onvimol.

1. OmpenesneHue IEHBI EJICHUS IIKAIbl U3MEPUTEIBHOTO MPUOopa.

N3mepenue paccTossHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Ornpenenenue pa3MepoB MajbIX TeNl.

N3mepenne TtemmepaTrypsl MpU MOMOIIA KUIAKOCTHOTO TEPMOMETpAa M JaT4YHKaA
TeMIepaTyphl.
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6. IlpoBemeHue wuccieqoBaHUs MO MPOBEPKE THUIOTE3bl: AANBHOCTh IMOJIETA IIAPHKA,
MyIIEHHOTO TOPU30HTAIBHO, TeM OO0JIbIlIe, YeM OOJBIIIEe BHICOTA MTyCKa.

Paznen 2. [lepBonayanbHble CBeeHNs 0 CTPOCHUH BelllecTBA.

CtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl. ONBITH, JOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBrxkenue wyactul] BemiecTBa. CBs3b CKOPOCTH JABHKEHHUS YaCcTHUI[ C TEMIIEpaTypou.
bpoynoBckoe nBmwxkenue, auddysus. B3aumomeicTBHE UYACTHUIl BEMIECTBA: TNPUTSDKCHHE W
OTTAJIKUBaHUE.

ArperaTtHble  COCTOSIHMSL ~ BEIIECTBA: CTPOEHUE Ta30B, OKUAKOCTEHM H  TBEPABIX
(KpucTaliMueckux) Ted. B3auMocBs3b MEXIy CBOMCTBAMHM BEIIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.

Hemoncmpayuu.

1. HabGmronenne GpOyHOBCKOTO JTBHYKEHUS.

2. Hab6mrogenue nuddysuu.

3. HaGmronenue siBneHU, OOBACHSIONUXCS MPUTSHKEHUEM WU OTTAIKMBAHMEM YaCTHUIL

BEILIECTBA.

Jlabopamopuusie pabomot u onvimol.

1. OrueHka quamMerpa aroMa METOJOM PsIOB (C UCTIOIb30BaHueM (poTorpaduii).

2. OmbITHI 1O HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.

3. OmnbIThI 0 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUSL.

Paznen 3. /IBu:keHHe U B3aUMO/leilicTBUE TeJl.



Mexanunueckoe ABUKEeHHE. PaBHOMEpHOE U HepaBHOMepHOE ABMKeHHE. CkopocTh. Cpeansis
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHUH. Pacuér myTH v BpeMEeHH JIBH>KCHHUSI.
SBnenue wuHepuuu. 3aKOH HWHepUuHU. B3aumojneilicTBue Tea Kak NpUYMHA H3MEHEHHS
CKOPOCTH JBM)KEHMS Tel. Macca kak mepa uHepTHOcTH Tena. IlnotHocte BemectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.
Cuta Kak xapakTepuCTUKa B3auMmoiercTBus Ten. Cuiia ynpyroctu u 3akoH ['yka. M3amepenue
CWJIBI C TIOMOILIbIO TMHAMOMETpA. SIBJIeHHE TATOTEHUs U cuia TsbkecTh. Cuiia TSXKECTH Ha JPYrux
mianerax. Bec Ttema. Heecomocth. ClioeHHe CHII, HAINpPaBJICHHBIX 110 OJHOM MPSIMOM.
PaBHonelictByromas cuin. Cuna tpeHus. TpeHue CKOJIbXKEHUsl U TpeHue Nokos. TpeHue B npupoje
U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenne MexaHW4eCcKOro BHKEHUS Tena.
2. M3mepeHne cKOpOCTH NPSIMOJMHEUHOTO JBUKEHHUS.
3. HaOmonenue siBIeHUST HHEPIIHU.
4. HaOmoneHne n3MEHEHHsI CKOPOCTH TIPH B3aMMOJICHCTBUH TEII.
5. CpaBHeHME MaccC 10 B3aUMOJCHCTBUIO TEJl.
6. CnoxeHue Cull, HallpaBJIEHHBIX 110 OJHOM MPSIMOM.
Jlabopamopuvie pabomol u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBIDXKCHHUS (IIapuka B JKUJIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. OmpeneneHnue cpeqHEl CKOPOCTH CKOJBXEHHUS Opycka WM Iapuka MO HAKIOHHON
IJTOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeEA.

4. OmnbITHI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTsokeHus (medopmanuu) mpyKUHBI OT
MIPUIIOKEHHOM CHUJIBI.

5. OMBITBI, NEMOHCTPUPYIOIIHNE 3aBUCUMOCTH CUJIBI TPEHHUSI CKOJIBKEHHS OT Beca Teja U
XapakTepa CONMPUKACAIOIIUXCS MOBEPXHOCTEM.

Paspnen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH M Ta30B.

JaBnenue. CriocoObl YMEHBIICHHUS U yBeIMUYEHUsS NaBieHus. J[aBneHue rasza. 3aBUCUMOCTH
NaBJeHUs ra3a oT 00bEMa, Temneparypsl. [lepenava naBneHus TBEPABIMU TEJIaMU, KUJIKOCTSIMHU U
razamu. 3akoH Ilackamsa. IlHeBMarmdeckwe MaIIWHBL. 3aBUCHMOCTL JABJIEHHSA JKUIKOCTH OT
riyounsl. ['uapocratudeckuii mapagokc. CooOriaromuecs cocyabl. [ uapaBIuveckie MeXaHHu3MBbI.

Atmocdepa 3emnu u arMmocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAaHUS BO3IYIIHOM
o6onoukn 3emmu. Ombit Toppuuernm. W3mepenne atMmochepHOTO HaBiCHHS. 3aBUCHUMOCTH
aTMOC(EepHOTo AaBJICHUS OT BBHICOTHI HaJl ypoBHEM Mops. [Ipubopsl ais u3mepenus arMochepHoro
JaBJICHUSI.

JleiicTBHE JKUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BhITamkuBaromas (apXuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIEPATYPBHI.

[lepenaua naBneHuUs KUIKOCTHIO U TA30M.

Coo0marommecst CoCcyabl.

I'mapaBnuueckuit mpecc.

[TposiBinenue neiictBus aTMOCGHEPHOTO JaBICHHUS.

3aBHCHUMOCTh BBITAJIKUBAIOLICH CHIIBI OT 00bEMa NOrPYKEHHON YacTH Teja U IUIOTHOCTH
KUIKOCTH.
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7. PaBeHCTBO BBITAJKHMBAIOLIEH CUJIbI BECY BHITECHEHHOM KHUJIKOCTH.
8. YciioBHE IUIaBaHMS TEJ: IJIABAHUE WJIU MTOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOLLICHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

Jlabopamopuusie pabomot u onvimol.

1. HccnemoBanme 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOW B KHIKOCTh

4acTH TeJIa.

2. OrmpeneneHue BBITAJKUBAIOLIEH CHJIbL, JCHCTBYIOIIEW Ha TENO, MOrPYXKEHHOE B

AKHUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHJIBI, IEUCTBYIOIIEH HA TEJIO B KHUJIKOCTH,
OT MAacCCBHI TeJa.

4. OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUIIBI, JCUCTBYIOIICH Ha
TEJO B HJIKOCTH, OT 00bEMa MOTPYKEHHOW B KHUAKOCTh YacTH Tella U OT IUIOTHOCTH
AKUIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHME JIOAKM M OIpPEACIICHHE €€
Irpy30I10ABEMHOCTH.
Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrus.
Mexanundeckas pabora. MOIIIHOCTb.
[IpocTble MexaHU3MBI: pbIYar, OJOK, HaKJIOHHAS IJIOCKOCTh. [IpaBuio paBHOBecHsl pblyara.
[TpumeHeHne paBuiIa paBHOBECHS pbluara K 0JIoKy. «3o0i0Toe npaBuio» Mexanuku. KITJ] mpocteix
MexaHu3MoB. [IpocTeie MeXxaHU3MBI B OBITY U TEXHHKE.
Mexanuyeckas sHeprud. Kunernueckas v noreHuuanbHas sHeprus. [IpeBpaienue oHOro
BHJIa MEXaHUYECKOM IHEPTUHU B IPYToil. 3aKOH COXPAHEHUS SHEPTHUH B MEXAHUKE.
Jemoncmpayuu.
1. IIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimul.
1. Ompenenenue pabOTHl CUIIBI TPEHUS TMPU PABHOMEPHOM [BIDKCHMHM Tejla IO
TOPU30HTAIBHON ITOBEPXHOCTH.
UccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenue KII/l HakJIIOHHOMN TUIOCKOCTH.

4. MH3yueHne 3aK0HA COXPAHEHUS MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3nen 6. TenioBble ABJIEHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHU CTPOCHMs BellecTBa. Macca u
pa3sMepbl  aToMOB M MOJeKyd. ONBITBI, TOATBEP)KIAIONINE  OCHOBHBIC  TOJOXKCHUS
MOJICKYJIIPHOKHHETHIECKON TEOPHH.

Mopnenu TBEPIOTrO, KHUAKOTO U Ta3000pa3HOr0 COCTOSHUN BemlecTBa. Kpucrammudyeckue u
amop¢usbie Tena. OObsICHEHNE CBOICTB Ta30B, KUIAKOCTEH W TBEPBIX TNl Ha OCHOBE MOJOXKEHUI
MOJICKYJISIPHO-KMHETHUeCKOW Teopun. (CMauMBaHWE W KaNWUIAPHBIE SBJICHHS. 1eIJIOBOE
pacIIUpEHHE U CKATHUE.

Temneparypa. CBsizb Temmeparypbl CO CKOPOCTBIO TEIUIOBOTO JIBJKEHUSI YACTHIL.
BuyTtpennss sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPTUU: TEIUIoNepeaada U COBEPIICHUE
paboTel. Bubl Temionepenayn: TEMIOMPOBOAHOCTD, KOHBEKIIHS, U3TyUCHHE.

KomnuectBo Temmorel. YaenpHas TEIUIOEMKOCTH BEIECTBA. 1emIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHeHHE TemioBoro Oananca. [lnmaBieHwe W OTBepleBaHHWE KPUCTALTUYECKUX
BEIIECTB. YenbHas TeruioTa MaBineHus. I[lapooOpasoBanme u KoHueHcauus. Vcmapenue.



Kunenue. VYnenpHas Teruiota mnapooOpa3oBaHus. 3aBUCHUMOCTh TEMIEpPaTyphl KHIEHUS OT
aTMoc(epHOTro JaBICHHUS.
BnaxnocTs Bo3ayxa.
DHeprus TOIMBa. Y IeibHas TEMI0Ta CrOpaHus.
[Ipunnuner  pabotel  TemioBbix apurarenedt KIIJ[ temmoBoro nBurarens. TeruoBbie
JIBUTATEIIM U 3aIUTA OKPYKAIOIIEH CPEIBL.
3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTUHU B TEIJIOBBIX MPOLIECCaX.
Jlemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.
Hab6monenue nuddysum.
HaGiroteHne SBICHUI CMAaYMBAHMS M KAIMJUTSIPHBIX SBJICHHM.
Ha0uroieHre TemoBoro pacmpeHus Tedl.
N3menenune naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HAarpEeBaHUM WJI OXJIAXKICHHH.
[IpaBuia usMepeHus TeMrepaTyphl.
Buapl Teronepenaun.
OxutaxkaeHre mpu COBEPIICHUU PaOOTHI.
HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIIAMH.

Lo NOU A WNPRE
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. CpaBHCHI/Ie TEIIOEMKOCTEH Pa3JINYHbIX BCIICCTB.

=
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. HaOmronenne xumexus.

=
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. HabmroieHne nocTosHCTBA TeMIEpaTyphl PH MIIABJICHHUH.

13. Moaenu TenI0BbIX IBUTATEIICH.

Jlabopamopuvie pabomsl u onsimol.

1. OmbITHl IO OOHAPYKEHUIO JCUCTBUS CHUJT MOJICKYJISIPHOTO TTPUTSKECHUS.
OnBITHI IO BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOW CONIM WM caxapa.

3. OnbIThl 1O HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHUs ra30B, KHUJIKOCTEH U TBEPIBIX TEJl.
4. OrmpeeneHue JaBieHUs Bo31yXa B OalIoHe MIIPULIA.
5. OmnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIE€HUS BO3ayXa OT €ro o0béMa u

HarpeBaHUs WU OXJIaKICHHUS.
6. IlpoBepka TUMOTE3bl JUHEWHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIIepaTyphbl.

7. HabmoneHue M3MEHEHUs BHYTPEHHEH SHEpruM Teila B pe3yjbTaTe TeIlioneperaud |

paboTHI BHEIITHUX CHIL.

8. HccnenoBaHue siBJIEHUS TEIJI00OMEHA MTPU CMEUIMBAHUH XOJIOJAHON U ropsiueil BOBI.

9. OmnpeneneHne KOJIUYECTBA TEIIOTHI, MOJIYYEHHOTO BOJON MPH TETJI000MEHE C HarpeThiM

METAIINYECKUM LIMJIUHAPOM.

10. Omnpenienenre yaeapHOM TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mporecca ucnapeHus.

12. Onpenenenne OTHOCUTEIBHOMN BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yIeapHON TEIUIOTHI IIABJICHUS JIbJA.

Paspen 7. DiiekTpuyeckne M MATHUTHbBIC SIBJICHHS.

Onextpuszanus Ten. JIBa poga 3JMeKTpUUECKHUX 3apsAoB. BzanMopelicTBue 3apsyKEHHBIX TEIl.
3akoH KyioHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TEJI OT BEJIMUYMHBI 3aps/iOB U
PacCTOSIHUS MEXIY TeJIaMH).

Onexrpuueckoe mnone. HanpsskéHHOCTh anekTpuyeckoro mnoisd. IlpuHnun cynepnozunun
ANEKTPUUYECKUX MoJIeH (Ha KaYECTBEHHOM yYpPOBHE).



Hocurenu snekTpuyeckux 3apsa10B. DIEeMEHTAPHBINA dJIeKTpuueckuil 3apsia. CTpoeHue atoma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia.

DNEeKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAaHUS DJJIEKTPUUECKOro Toka. McTouHHMKH
MMOCTOSIHHOTO TOKa. JIeHCTBHSI 3JEKTPUYECKOro TOKa (TEIUIOBOE, XHMHYECKOE, MAarHHUTHOE).
DJIEKTPUYECKUH TOK B )KMIKOCTAX U razax.

Onexktpuueckas uenb. Cuna TOKa. OiekTpuueckoe HanpspbkeHue. ComnpoTUBIIEHHE
MPOBOJIHUKA. YJIETbHOE CONPOTHUBJICHHE BemiecTBa. 3akoH Oma g ydacTka Ienu.
[TocnenoBarenbHOE U apajUIeIbHOE COCTUHEHUE MPOBOTHUKOB.

PaboTa u MOIIHOCTH 2JIeKTpHUeCcKOro Toka. 3akoH Jlkoyms—JIeHa. DieKTpuueckue menu u
MOTPEOUTENHN IEKTPUIECKON 3Heprun B ObITy. KOpoTKOoe 3aMbIkaHueE.

IlocTtossHHEBIE MarHuUThH. B3auMoaeMCTBHE MOCTOSHHBIX MAarHUTOB. MarHmTHOE IIOJIE.
MarnuTHOe noJsie 3eMJIM U €ro 3Ha4eHue sl KU3HU Ha 3emyie. OnbIT DpcTea. MarnutHoe noJje
3JIEKTPUYECKOro Toka. [I[puMeHeHne 3JeKTpOMarHuToB B TEXHUKE. JlelicTBue MarHMTHOTO TOJIsI HAa
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb MOCTOSTHHOTO TOKa. Vcrionp30BaHue 3IEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.

Onbrtet @Papanes. SBneHue  snekTpoMarHuTHOM — uHaykuuu. [lpaBuno  Jlenna.
Onekrporenepatop. CrnocoObl TMOMy4YeHHUS DIEKTPUUECKOW HSHEPruu. OJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpu3anus Tell.

JIBa poJia JIEKTPUUECKUX 3apsiI0B U B3aUMOJEHCTBUE 3apsKEHHBIX Tell.
YCTpoUCTBO U IEUCTBUE IIIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHIYKIIHS.

3aK0oH COXpaHEHUs IIEKTPUUCCKUX 3aPsI0B.

[IpoBOIHMKY U ANBIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHHUI 3JIEKTPUYECKOTO MOJIS.

HcTOYHNKHM NOCTOSSHHOTO TOKA.

JIenCTBUA 2IEKTPUYECKOTO TOKA.

OO NOU A WNPRE
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. DNEeKTPUYECKHUIN TOK B JKUJIKOCTH.
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. "'a30BbIi pa3psa.

. I3MepeHne cuiibl TOKa aMIepMeTpOM.

. I3MepeHne 37eKTpUYECKOro HaNpsKEHUS BOJIBTMETPOM.
. PeoctaTt u MarasuH conpoTUBIEHUH.

. BSaHMOHeﬁCTBHe IIOCTOSAHHBIX MAarHuTOB.

[ = G T
o Ul WN

. MOJIGJ'II/IpOBaHI/Ie HCBO3MOXHOCTH pa3JACIICHUA ITOJIFOCOB MArH1TaA.
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. MOI[GJ'II/IpOBaHI/Ie MAardmnuTHBIX HOJ'IGI71 IIOCTOSAHHBIX MAariHuToOB.

. OneIT Opcrena.

. MaruuTHoe nosie Toka. JJIeKTPOMAarHurT.

. JleficTBME MarHUTHOTO TOJIs1 HAa MTPOBOJIHUK C TOKOM.

. DNEKTPOABUTATEIb IOCTOSIHHOTO TOKA.

. UccnenoBanme siBJICHUS JICKTPOMAarHUTHON MHTYKITHH.

. OnbiTel Dapajes.

. 3aBI/ICI/IMOCTB HaHpaBHeHI/ISI I/IHIIyKL[I/IOHHOI‘O TOKa OT yCHOBI/Iﬁ €I'0 BOBHUKHOBCHU .
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25. DIIEKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopmuvie pabomul u onvimol.
1. OmnbIThl N0 HAOJIOIEHUIO AJIEKTPU3ALNHI TeJl UHAYKIHUEN U MPU COTPUKOCHOBEHHUU.



HccnenoBanue NeCTBUS SIEKTPUIECKOTO TIOJISI HA IIPOBOAHHUKH U JIUAJICKTPHKH.

COopka 1 mpoBepKa padOThI TEKTPHUSCKOH IS MTOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryanpoBaHue HapsHKSHUSI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO Yepe3 PE3HCTOP, OT COMPOTHBIICHHUS

pe3uCTOpa M HAIPSDKEHHS HA PE3UCTOPE.

7. OHBITBI, ACMOHCTPUPYOIIHE 3aBUCUMOCTD JJICKTPHUYCCKOI'0 COIIPOTUBJICHUA ITPOBOJHUKA
OT €ro JJIMHBI, TUIONIaIA IOTIEPEYHOTO CEUSHUS U MaTepHuaa.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHWH TPU MOCIIEAOBATEILHOM COSJIMHEHUH IBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia Ik CUIIBI TOKA IPH MapaUICIbHOM COSIMHECHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

ok wnN

11. OmnpenieneHrie MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, MIYIIETO Yepe3 JAaMIIOYKy, OT HAaNpPsKEHHs Ha
HEH.

13. Onpenenenue KIIJ] narpesarens.

14. MccnenoBaHne MarHuTHOTO B3aMMOJICUCTBUS IIOCTOSSHHBIX MarHUTOB.

15. U3yyeHre MarHuTHOrO TMOJS IOCTOSSHHBIX MAarHUTOB IPU HUX OObBEIUHEHUH U
pa3JeIeCHUN.

16. MccnenoBanue NeHCTBUSA JIEKTPUUIECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITbI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HaIIPpaBJICHUs TOKA B KaTYIIKE.

18. M3y4eHnue 1elcTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3yueHue padoThl AIEKTPOABUTATENSL.

20. N3mepenue KII/I anexTpoaBUrareabHON yCTaHOBKH.

21. OnbITBl 110 HUCCIIEJOBAaHUIO SBJICHUS JJIEKTPOMAarHUTHOM WHAYKLIHH: MCCIENO0BAHUE
M3MEHEHUN 3HAYEHUs U HAIllpaBJIEHUS MHIYKIHOHHOTO TOKa.

9 KJIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexanuveckoe nBwxeHHe. MatepuanbHass Touka. Cucrema oTcu€ra. OTHOCHTEIBHOCTH
MEXaHUYECKOrOo JABMXKEHUs. PaBHOMepHOe mpsMOJIuHENHHOe JBHKeHue. HepaBHoMepHOe
npsMoNvHetHoe JBrkKeHne. CpenHsis W MIHOBEHHash CKOPOCTh Tela IpU HEPaBHOMEPHOM
JIBWKEHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMonuHeitHOe nBmkeHue. CBoOomHoe mageHue. OMBITHI
lanunes.

PaBHOMepHOE nBWXKEHHME MO OKpyxkHOCTH. [lepuon m wactora oOpamenus. JIuaeiHas u
YIJIOBast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBeit 3axkoH HprotoHa. Bropoit 3axkon HeroroHa. Tperuit 3akoH Herotona. IIpuHnmn
CYNEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUs CKOJIbKEHUS, CHJIa TPEHUS TTOKOS,
Jpyrue BUIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHPHOTO TATOTEHHMSA. YCKOpPEHHE CBOOOJIHOTO TMAJCHUS.
JBrxenue raneT Bokpyr Comnnna. [lepBas kocMuueckast ckopocTs. HeBecoMOCTh U Eperpy3Ku.

PaBHOBecue maTepuanbHON ToukH. AOCOMIOTHO TBEPOE Teno. PaBHOBecue TBEpIOTO TEna ¢
3aKpEIUIEHHON OChIO BpaiieHuss. MoMeHT cuiibl. LIeHTp TshkecTw.



Nmnynse Tena. M3MeHenue wumnyibca. MMMysbc Cuiabl. 3aKOH COXpaHEHUS HMITYJIbCa.
PeaktuBHOE NBHXKEHUE.

Mexannueckass pabota ¥ MOIIHOCTh. Pabora cunm TsokecTd, ymnpyroctd, TpeHus. CBsi3b
sHepruu u padboThl. lloTeHuuanbHas SHEprus Tena, MOJHATOrO HaJ IOBEPXHOCTHIO 3EMIIH.
[ToreHimanpHas 3HEprus cxatou npykuHbl. KuHerndeckasi sHeprusi. TeopemMa 0 KMHETUYECKOM
SHEpTruu. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

1.
2.

o v kW

~

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

HabnroneHne MexaHU4ecKoro ABMKEHHsI TeJla OTHOCUTENIBHO PAa3HbIX TeJl OTCUETA.
CpaBHeHue nyTell M TPAGKTOPUH ABW)KEHHS OIHOIO M TOTO K€ Tela OTHOCUTEIBHO
pa3HbIX TEJl OTCYETA.

N3mepenne cKkopoCTy U yCKOPEHHUSI IPSIMOJIMHENHOTO JBUKEHUS.

HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOT'O IBUKEHUS.

HaGntoneHnue nBuxXeHUs Tena 10 OKPYKHOCTH.

Habnronenne MexaHMYeCKUX SIBJICHUH, NMPOUCXOMANIMX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHTEIBHO KaOWHETa (QU3HKH.
3aBHCHUMOCTb YCKOPEHHMS T€Jla OT MACChl TeJla U JIEHCTBYIOIIEH HA HETO CHJIBL.
HaGntoneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

N3menenne Beca Tena Ipu yCKOPEHHOM JIBUKCHUH.

Ilepenava nmmynbsca Ipu B3aMMOJEHCTBUM TEIL.

IIpeoOpa3oBanus 3HEPrUM NP B3aUMOAECHCTBUU Tell.

CoxpaHeHne UMITyJIbca IPU HEYNIPYTOM B3aUMOJAEHCTBUH.

CoxpaHeHHne UMITyJIbca IPU a0COTIOTHO YIPYIOM B3aUMOAEHCTBUH.

Habuntoienne peakTHBHOTO ABU)KEHHUS.

CoxpaHeHue MEeXaHU4eCKOH HEPTHH MPU CBOOOTHOM Ma/ICHHUH.

CoxpaHeHne MEXaHUYECKON PHEPTUH NP IBUKEHUU TeJa M0 IEHCTBUEM NPY>KUHBI.

Jlabopamopuvie pabomsl u onsimol.

1.

10.

11.

KonctpyupoBanue Ttpakrta i pa3roHa W JaJbHEUINET0 PAaBHOMEPHOTO JIBWKEHUS
HIApUKA WU TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WM JBUKEHHs IIapuKa IO
HAKJIOHHOM TIJIOCKOCTH.

OmpezneneHne yCKOpPEHHS Tejla TPH PaBHOYCKOPEHHOM [BIDKCHHHM TI0 HAKJIOHHOW
MIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBIKEHUU 0€3
Ha4yaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €Cciau MPU PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HayalbHOW CKOPOCTH
MyTH OTHOCATCA KaK Psii HEYETHBIX YHCEJ, TO COOTBETCTBYIOUIUE MPOMEXYTKH BPEMEHU
OJINHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHJIBI HOPMAaJbHOTO
JTaBJICHUSI.

Onpenenenre KodpGUITUEHTA TPECHHUS CKOITBKCHHUS.

Ornpezenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CHIBI TPEHUS MpPU PAaBHOMEPHOM JBHKEHHHM Teja IO
TOPU30HTAIILHOU MOBEPXHOCTH.

Omnpenenenre pabOTHl CUJBI YNPYrOCTH TpH TOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBIKHOTO U MOBIKHOTO OJIOKOB.

N3yueHne 3aKko0Ha COXpaHEHUs] SHEPTUH.



Pa3nes 9. Mexanuveckue KoJie0aHusi M BOJHBI.

Konebarenpnoe nBuxeHne. OCHOBHBIE XapaKTEPUCTHKH KoOJeOaHWil: IMEpHoja, 4YacToTa,
amIMTyna. MareMarHdeckuii W IPYKMHHBIA ~ MasATHUKU. [IpeBpamieHue osHeprum ImpHu
K0J1e0aTebHOM JIBUKECHUU.

3aryxatomue koseOaHus. BpiHyxIeHHble KonebaHusa. Pe3onanc. MexaHMuYecKue BOJIHBI.
CpolicTBa MexaHM4ECKUX BOJH. I[IpojonpHbIE U NTONIEpeyHbIe BOJIHBI. [[11HA BOJIHBI U CKOPOCTD €€
pacrpocTpaHeHusi. MexaHH4eCKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.

3ByK. 'poMKOCTb 3ByKa U BblcOTa TOHA. OTpaxkeHue 3Byka. IHQpa3ByK U ylIbTpa3ByK.

Jemoncmpayuu.

1. HaOmonenue koneGaHuii Te MO ASHCTBUEM CUJIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HabmoneHue BbIHYKICHHBIX KOJI€OaHUM U pe30HaHCca.

4. PacmpocTpaHeHHe NPOIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOJAEIH).

5. HabmoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKHI PE30HAHC.

Jlabopamopuuvie pabomot u onvimeol.

1. OmnpeneneHue 4acTOTHI U IEPHOAA KOJIeOaHUN MaTeMaTUYECKOro MasiTHUKA.

2. OmpezeneHue 4acTOThI U NEpHOJa KOJIeOaHUN MTPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBHCHUMOCTH I€puojia KojeOaHUN NOJBELIEHHOINO K HUTU TIpy3a OT

JUIMHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TEpUOJia KOJeOaHMH TNMPYXUHHOTO MAasTHHKA OT MAacchl

rpysa.
5. IlpoBepka HE3aBUCHUMOCTHU TIEpHOJIa KOJeOaHU Tpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl

rpysa.

6. OmbITBI, TEMOHCTPUPYIOLINE 3aBUCHUMOCTh MEpHOJa KoJeOaHUl MPYKUHHOTO MasTHUKA

OT Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHHUs: CBOOOIHOTO Ma/IEHUsI.

Pasnen 10. D1eKTpOMArHUTHOE MOJI€ M JICKTPOMATHUTHbIC BOJTHBI.

DNEeKTPOMarHuTHOE MoJje. DIEKTPOMarHUuTHbIE BOIHBL. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[Ikana 351eKTpOMarHUTHBIX BOJIH. Mcrionb30BaHKe AIEKTPOMAarHuTHBIX BOJIH JJIsS COTOBOM CBSI3U.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoOlCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BousiHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. H3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBIO MOOUIBHOTO TenedoHa.

Paznea 11. CBeToBbI€ IBJICHUS.

JlyueBass mopenb cBera. VMcrounuku cBera. IlpsiMonuHelHOe pacnpocTpaHEHUE CBETa.
3armenus Connia u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpakeHHUs CBETA.

[Ipenomiienne cBera. 3akoH npenomiieHus: cBera. [losiHOe BHyTpeHHee OTpaKE€HHE CBETA.
Hcnonbs3oBanue MOIHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xon mydeit B nuH3e. OnTudeckas cucrema (horoanmnapara, MUKPOCKOTIA U TEJIECKOIIA.
I'ma3 kak ontudeckas cucteMa. ban3opykocTh U TalIbHO30PKOCTb.

Pasznoxxenue Genoro cera B cnekTp. OmbiTel HhtoToHA. ClI0KEHHE CIIEKTPATBHBIX I[BETOB.
Jucnepcus ceera.

Hemoncmpayuu.



[IpsamonuHeiHOE pacipOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Torydenne n300paxeHuid B IJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTUYECKUN CBETOBO/I.

Xox myueit B cOOMparolel JINH3E.

XoJ J1y4el B pacCeuBarOIEH JIUH3E.

[Tonydenue n300paxeHuii ¢ TOMOIIbIO JINH3.

[Tpunnun neiicTBus goroanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Mogens riasza.

11. Pa3noxxeHue 6enoro cBera B CEKTP.

12. Ilomydenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuuvie pabomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH YTJla OTPaKEHHSI CBETOBOTO JIy4a OT yTJia MaJeHusl.
2. M3yueHue xapakTepUCTUK U300PAKEHUS PEIMETA B TIJIOCKOM 3€pKale.

3. HccnenoBanue 3aBUCHMMOCTH YIJIa NPEJIOMIIEHHMS] CBETOBOTO Jyya OT yrja MHaJeHHUs Ha
TPAHUIIE «BO3LYX—CTEKIIO».

[Tonyuenue n300pakeHH C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYCSCKON CHITBI COOMPAIOIIEH JTNH3HI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITEl TIO BOCTPUATHIO IIBETa MNPEIMETOB NpHU HX HAOIIOACHUM Yepe3 IIBETOBbIC
GUIbTPHI.

Pa3znen 12. KBanToBble siBJIEHUS.

OmneiTel Pe3epdopaa u mnanerapHas monenb atroma. Mogens aroma bopa. Mcmyckanue u
MOTJIONIeHUE cBeTa aTOMOM. KBaHThI. JIuHeluaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oeta- u ramma-uznmydeHus. CTpoeHHE aTOMHOTO sijpa.
Hyknonnas ™ogens aromMHoro siapa. M3orombel. PannoaktuBHble mnpeBpamieHud. llepuon
noyrypacnaja aTOMHBIX sIZIep.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHHUs 3apsA0BOIO M MAacCOBOTO YMCEN. DHEPrus CBS3U
aTOMHBIX sifiep. CBsI3b Macchl U dHepruu. Peakiuu cunTe3a u neneHus saep. cTouHuku sHeprun
CouHiia u 3BE31.

SAnepnas sHepreTuka. JleicTBUS paAOaKTUBHBIX U3JIyYEHUHN Ha )KMBbIE OPTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3TyYeHHUS U TTOTJIOMICHHS.

2. CrnexTpsl pa3IuYHBIX Ta30B.

3. Cnektp Bogopoza.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5

6.

W oK NOU kA WDN R

N o vk

Pabora cuérunka HOHU3UPYIOMINX U3TYUSHHH.
Perucrpanus nsmydeHus: npUpOAHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopmuvie pabomol u onvimol.

1. HaG.HIO,Z[eHI/Ie CILJIONIHBIX U JIMHEHNYATHIX CIICKTPOB U3JTy4YCHUA.

2. HccnenoBaHue TpEKOB: HM3MEPEHHE DSHEPIMM YaCTUIBI IO TOPMO3HOMY MyTH (1O
dboTorpadusam).

3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-00001IAI0IIIHIT MOTYJIb.



[ToBTOpHUTENBHO-0000IIAOIINI MOTYJIb MPEAHA3HAYEH /I CHCTEMAaTH3aIliu U 0000IIeHuUs
MPEIMETHOTO COJICPKAHUS M OIBITA JCATEIBHOCTH, MPHOOPETEHHOTO TIPU M3YyYEHUU BCEro Kypca
GU3MKKM, a TaKXKe I MOATOTOBKM K OCHOBHOMY TOCYJapPCTBEHHOMY 3K3aMEHy MO (U3UKE s
00y4Jaronuxcsi, BRIOPaBIINX 3TOT YUYSOHBIN MMPEIMET.

[Ipu n3ydeHun JAHHOTO MOAYJSI PEalu3yIOTCs U CUCTEMAaTU3UPYIOTCS BUIBI JESTEIbHOCTH,
Ha OCHOBE KOTOPBIX O0ECTICUNBACTCS JOCTHIKEHHUE TIPESIMETHBIX U METANPEAMETHBIX TUTAHUPYEMBIX
pe3ysnbTaToB 00y4eHHs, (OPMUPYETCS €CTECTBEHHOHAY4YHAas TPaMOTHOCTh: OCBOCHHE HAYYHBIX
METOJIOB HCCIICZIOBAHUS SBJICHUN TNPUPOJIBI U TEXHUKH, OBJIAJCHUE YMEHUSMU OOBSACHATH
¢dbusnueckue SBICHUS, IPUMEHSS MOJyYeHHbIE 3HAHUSI, pElIaTh 3a/1a4k, B TOM YHCJIe KaUeCTBEHHbIE
Y DKCIIEPUMECHTAIbHBIE.

[IpuHIMIIMATIBHO AEATEILHOCTHBIA XapaKTep AAHHOIO pa3lesia peaaus3yercs 3a CYET TOro,
YTO 00yYaroIUeCs BHITOIHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAaraercs:

Ha OCHOBE IMOJIYYEHHbIX 3HAHUU PACIIO3HABATH M HAYUYHO OOBACHATH (PM3UUYECKUE SIBICHUS B
OKpYKaroIIeH MPUPOJIC U TIOBCETHEBHOM KU3HH;

WCIOJIb30BaTh HAYYHBIC METOJBI HCCIICIOBAHUS (PU3NYCCKUX SIBICHUH, B TOM YHUCIE JUIS
MIPOBEPKHU THIIOTE3 U MOJTYUYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHAT, HAay4HbIE OCHOBBI HauOoJiee BAKHBIX JOCTI)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HaIpuMep, MPAKTUISCKOTO HCIIOB30BAHUS PA3IMYHBIX HUCTOYHUKOB DHEPTHHM HA OCHOBE 3aKOHA
MIPEBPAIICHIS B COXPAHCHHSI BCEX M3BECTHBIX BUOB YHEPTHUHU.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEIMETA

«ODU3BUKA»

Nzydyenne yueOHOoro mnpenmera «®du3uka» HaMpaBICHO HA JOCTHKCHHE JIMYHOCTHBIX,

MCTAIIPECAMCTHBIX U MPECAMETHBIX O6paSOBaT€JIBHbIX PE3yJIbTAaTOB.

B pesynbrare usyuenus ydeOHoro mpenmera «®Du3nka» Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus y oOyuaromierocst 0yayT chopMHUpOBaHbI CIEAYIOIIME JIMYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

— MpPOSIBIICHHE WHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCUMCKON (hHU3HuecKoit
HAYKH;

— [IEHHOCTHOE OTHOIIEHHUE K JIOCTHKECHUSIM POCCUUCKUX YUEHBIX-(PH3UKOB;

2) rpasKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

— TOTOBHOCTh K aKTHUBHOMY Y4YaCTHIO B OOCYXIIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHUYECKHX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMECHEHUEM JTOCTHKCHHUI (DU3HKWY;

— OCO3HAHUE BAXKHOCTU MOPATBbHO-3THYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) acTeTMYECKOr0 BOCIIMTAHMS:

— BOCHPUITHE ACTETHUYECKUX KauyeCcTB (PU3MUECKOW HAyKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHMA:

— OCO3HaHUE MEHHOCTH (PU3UYECKOW HAYKH KaK MOIIHOTO HHCTPYMEHTA IO3HAHUS MHPAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEUIIEH COCTABIIIIOLIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOU JTF0003HATEIHHOCTH, MHTEPECA K UCCIIeI0BATENbCKON eI TENIbHOCTH,

5) dopmupoBaHusi KyJbTYypbl 310POBbS X IMOIHOHAJIBLHOI0 0JIATONOJIYYMS:

— OCO3HaHME IIEHHOCTH 0€30MacHOT0 00pasa >KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BaXHOCTHU TMpaBWJI 0€30MacHOr0 MOBEACHUS HAa TPAHCHOPTE, Ha JOpOrax, ¢ SIEKTPUUECKUM U
TEIUIOBBIM 000PY/IOBaHUEM B IOMAIIHUX YCIOBUSAX;

— c(hopMupOBaHHOCTH HaBBIKA PEQIICKCUH, TPU3HAHKUE CBOETO IMpaBa Ha OMIUOKY M TaKOTO Ke
mpaBa y JIpyroro 4eJioBeKa;

6) TPY10BOr0 BOCIIUTAHMSA .

— aKTUBHOE yYacTHe B PEUICHUHM MPAaKTHUYECKHUX 3a1ad (B paMKaX CeMbU, 00pa3oBaTEIbHOMN
OpraHu3aIy, TOPoJa, Kpasi) TEXHOJIOTHIECKON U COITHATFHOM HANIPABICHHOCTH, TPEOYIOIINX B
TOM YHUCIIe U GPU3HUECKUX 3HAHHI;,

— WHTEpPEC K MPAKTUIECKOMY M3yUeHUIO PO ecCcuil, CBSI3aHHBIX C (PU3UKOIA;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

— OpHEHTAIMs Ha TpUMEHEeHHWe (U3UYECKUX 3HAHWUW I pEIIeHHus 3aaad B 001acTH
OKPY’KaOIIeH Cpelibl, IUIAHUPOBAHMS TTOCTYNKOB M OLEHKH MX BO3MOXKHBIX MOCIEICTBUM AJis
OKPYXAaIOIIEH Cpebl;

— OCO3HAHHME TJI00ATFHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ajanTanuu K U3MEHSIIOIIMMCH YCJIOBUSAM COLUAIBHOI U MPUPOIHOI Cpebl:

— MOTPeOHOCTh BO B3aWMO/ICHCTBUHU MPU BHITIOTHEHUH MCCIEAOBAHUN U TIPOCKTOB (PU3HUECKOM
HAIPAaBJIEHHOCTH, OTKPBITOCTH OMBITY ¥ 3HAHUSAM JIPYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JEATEIbHOCTD;

— MOoTpeOHOCTh B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHciie (OPMYIIUPOBATH UJIEH, TIOHSTHS,
TUNOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;



e — OCO3HaHHE JACPUIUTOB COOCTBECHHBIX 3HAHUM U KOMIIETCHTHOCTEH B 001acT (PU3NKH;

e — IUIAHUPOBAHME CBOETO Pa3BUTHUS B MPUOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

e — CTpEMJICHUC aHAJIM3UPOBATH U BBIABIATH B3aUMOCBA3U IMPUPOIEI, O6H.I€CTBa 1 3KOHOMHMKHU, B
TOM 4HUCJIC C UCITIOJIB30BaAHHEM (1)I/ISI/I‘I€CKI/IX 3HaHI/II71;

e — OLEHKAa CBOMX JCUCTBUM C YYETOM BIUSHHA Ha OKPYKAIOUIYIO Cpely, BO3MOXKHBIX

r7100aJbHBIX HOCHCHCTBHﬁ.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTare ocBoeHus mporpammsl yueOHOro npeamera «Pusnka» y oOydaromierocsi 0yayTt
c(OopMHPOBaHEI MeTalNpeIMeTHbIe Pe3yJabTaThl, BKIIOYAIONINE T03HABATEIbHBIE YHUBEPCAILHBIC
y4eOHble JEHCTBHUS, KOMMYHHMKATHBHBIC YHHBEpCAJIbHBIC YYEOHBIC JCWUCTBUS, pETYJISATHBHBIC

YHUBCPCAJIbHBIC yqe6HHe JCUCTBUS.

ITo3HaBaTe/1bHBIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornyeckue aeiicTBUSA:

BBISIBJISITH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALMKU, OCHOBAHUA JIJIsi 0000IICHUS U
CpaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH W TNPOTUBOPEUUsi B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOIIOJICHUSAX, OTHOCSAIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIAThE MNPUYUMHHO-CICACTBCHHBIC CBA3U IIPU U3YUYCHHUU (1)I/I3I/I‘-ICCKI/IX SIBJICHUN W
IIPOLIECCOB, JIelaTh BBIBOJABI C HCIOJIB30BAHMEM JEAYKTHBHBIX M HWHAYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITHUUH;
CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelleHus yueOHOW (u3ndeckoil 3anauu (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB peIlIeHus, BbIOOp Hambojee MOAXOAAIIEro C Y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBbIe ncciegoBaTebLCKHE JeliCTBUSA.

HCIO0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

MIPOBOAUTH MO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY ONBIT, HECJIOXKHBIM (hU3HUeCKuit
HKCHEPUMEHT, HEOObIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

OLIEHUBATh Ha MPHUMEHUMOCTb M JIOCTOBEPHOCTh HH(OpPMAIIMIO, MOJYYECHHYIO B XOJI€
WCCIEA0BAHUS WIHM KCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMYIHpPOBaTH 0O0OIIEHNS U BBIBO/BI 110 pe3yibTaTaM MPOBEAEHHOTO
HaOJI0ICHNUS, OMBITA, UCCIIEIOBAHMS;

MIPOTHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX IMPOLIECCOB, a TaKKe
BBIIBUTATh MIPEINONI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:

NPUMEHATh PA3JIMYHbIE METOJbI, MHCTPYMEHTBI W 3alpochl NpU IMOHCKe U oTOOpe
nH(OpPMAIUY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHOoM (pr3nyeckoi 3a1a4m;
aHAIM3MPOBaTh, CHCTEMAaTH3UPOBATh M HMHTEPHPETHPOBATH WHGPOPMAIHMIO Pa3INYHBIX
BUIOB U ()OPM IIPEACTABICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (OpPMY TMpeAcTaBieHUS HHOOpMAIMH U
WUTIOCTPUPOBATh pelIaeMble 33Jaydl  HECIOKHBIMU CXEMaMH, IuarpaMMaMH, HHOMN
rpaduKoi U UX KOMOMHAIUSMHU.



KoMMyHHMKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA:

B X0J1e 00Cy>K1eH!sI yueOHOr0 MaTepuaa, pe3yJibTaToB Ja00paTOPHBIX PabOT U MPOEKTOB
3aJ]aBaTh BOIMPOCHI TI0 CYIECTBY 0OCYKIaeMOI T€Mbl M BBICKA3bIBAaTh WICH, HALICICHHBIC
Ha pellleHHe 3a1a4u 1 NoepKaHue 01aroxKenaTeIbHOCTH OOLEHMS;

COIIOCTABJIATH CBOM CYXACHHMS C CYXKICHUSAMH JPYTMX YYaCTHHKOB [JUAJIOIaA,
O0OHapy>KUBATh Pa3IMYMe U CXOJCTBO MO3HILINH;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

nyOIMYHO  NPEACTaBIATh  PE3yJbTaThl  BBIIOJHEHHOTO  (DU3MYECKOrO  OIbITa
(9KcIIepuMeHTa, UCCIeI0BaHUs, IPOEKTA);

IIOHUMAaTh U HUCIIOJIb30BATh MPEUMYIIECTBA KOMaHJAHON UM MHAMBUIYaJIbHOM paboThl npu
peleHI KOHKPETHOW (PU3NIECKOI MPOOIIeMBI;

IIPUHUMATh LEJIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBbIBATH JEUCTBUSA IO €€
JOCTH)KEHHUIO: PAaCHpEeAeNsTh PO, O0CYXJIaTh INPOLECCHl M Pe3yJIbTaTbl COBMECTHOM
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIIOJIEH;

BBIIIOJHATh CBOIO 4YacTb paOOThl, JOCTHras KayeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HAIIPABJICHUIO U KOOPAUHUPYSI CBOU ACUCTBUS C APYTUMHU 4IEHAMH KOMAH/[IbI;

OLIEHUBATh KaueCTBO CBOErO BKJAJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
cOpMyITHPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PeryJIﬂTI/IBHbIe YHuBEpPCAJIbHLIC yqeﬁmﬂe JelcTBUA

Camoopranusanus:

BBISIBJIATh MPOOJIEMBI B J)KM3HEHHBIX U YYEOHBIX CHUTYalUsX, TPeOYIOIUX AJIS peIIeHus
(bu3NYeCKUX 3HAHUI;

OPUEHTHPOBATHCS B PA3IUYHBIX [OAXO0JAX MPHUHATUS pelleHud (MHIUBUIYAJIbHOE,
MIPUHATHE PELLEHMs B TPYIINE, IPUHATUE PEILIEHUH IPYyTIoif);

CaMOCTOSITENIbHO COCTABIIATh aJTOPUTM pelIeHHs (GU3NYECKOM 3ajaud WiIM IUlaHa
UCCIIEIOBaHUSI C Y4YETOM MMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh Mpe/jaraéMble BApUaHThl PELLICHUH;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHHE.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYyalluH U IpeJyIaraTh IUIaH €€ N3MEHEHNUS,

OOBSACHATh MPUYHMHBI JTOCTHKEHUS (HEIOCTUXKEHUS) PEe3yJIbTaTOB JIEATEIbHOCTH, TaBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM 4YMCJE B XOJ BBINOJHEHHS (DU3MUYECKOTO
WCCIIEIOBAaHUSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHUBIINXCS
CUTyalli, yCTAHOBJIEHHBIX OLUIMOOK, BOHUKIIUX TPYAHOCTEN;

OLIEHMBATh COOTBETCTBHUE PE3yibTaTa LEIH U YCIOBUSIM;

CTaBUTh ce€0s1 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa MM JUCKYCCUU Ha HAYUHYIO
TEMY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

IIpU3HABaTh CBOE IMpaBO Ha OMMOKY MNpH pelieHud (GU3MYECKUX 3anad Wi B
YTBEPKJICHHUSAX Ha Hay4YHbIE TEMBI U TaKOE K€ MPaBO JPYyroro.

HPEAMETHBIE PE3VYJIBTATBI 11O YYEBHOMY [IIPEIMETY
«PU3UKA» (HA BA3OBOM YPOBHE, 110 'OJAM OBYYEHMUA)



K xoHniy oOydeHuss B 7 KJjacce NpeIMETHBIC pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHHUI:

UCIOJb30BAaTh MOHATUS: (U3NYECKHME W  XUMHYECKHE SIBIICHUS, HaOJIOJCHHE,
9KCHEPUMEHT, MOJeib, I'MIOTe3a, €AMHULBl (U3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUS BelllecTBa (TBEpHOE, KUAKOE, Ia3000pa3HOE), MEXaHUYEeCKOe
JBUYKEHUE (paBHOMEpHOE, HEPaBHOMEPHOE, OPSIMOJIMHENHOE),  TPaeKTOopHs,
paBHOACWCTByOmAs cuia, Aegopmanust (ynpyrasi, IJacTUYecKas), HEBECOMOCTb,
cooOmIarolmecs cocyibl;

pasnuyath sBiIeHUs (IUQQy3usi, TEIUIOBOE IBMKEHHE YacCTHUIl BELIECTBA, PAaBHOMEPHOE
JBUKECHHE, HEPAaBHOMEPHOE [BWJKCHME, WHEPLMS, B3aUMOJICHCTBUE TeEJl, PaBHOBECHUE
TBEPIBIX TEJ C 3aKPEINIEHHOM OCBIO BPAIlCHM, IIepeiada JaBJICHUs TBEPABIMU TEJIAMHU,
KHUIKOCTSMH M Trazami, arMoc(epHoe JaBiieHHe, I[IJJaBaHUE TeJ, IpeBpalleHUs
MEXaHUYECKOM SHEpruM) Mo ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE WU3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKpYKAIOIIEM MHUpE, B
TOM uucie (U3NYECKUe SBJIEHUS B IPHUPOJE: MPUMEPHl ABIKEHHUS C pPa3IU4YHBIMU
CKOPOCTSIMH B KMBOM Y HEKMBOM IIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHUKE,
BIIMSIHUE aTMOC(HEPHOTO /aBJICHUS HA XMBOW OPraHW3M, IUIABAaHWE PBHIO, phIYard B Tele
YelioBeKa, IpPU 3TOM MEPEBOJUTh NPAKTHUUECKYIO 3aJadyy B YueOHYIO, BBIICIATH
CyLIECTBEHHbIE CBOMCTBA (IpU3HAKN) (PU3HUECKUX SBICHUM;

OIMCHIBATh U3yUEHHBIE CBOMCTBA Tel U (pU3MUECKHe SIBICHUS, UCHOJIb3Yys (pU3HuecKue
BEIMYMHBI (Macca, OOBEM, IUIOTHOCTH BEUIECTBA, BPEMs, IYyTb, CKOPOCTb, CpPEIHSS
CKOpPOCTb, CHJIa YIIPYTrOCTH, CUJIa TSYKECTH, BEC TeJa, CUJIa TPEHHUs, JaBjieHHe (TBEPAOTO
Tena, JKUAKOCTH, Ta3a), BRITAJIKUBAIOIIAs CHUJla, MEXaHU4YecKas paboTa, MOIHOCTb, MJIEYO
CHJIBI, MOMEHT CHJIbI, KOO (UIIMEHT MOJIE3HOr0 JAEHCTBHUSI MEXaHU3MOB, KUHETHYECKask U
MOTEHLIMAJIbHAsl SHEPrus), MpU ONUCAHUM IPaBWIBHO TPAKTOBaThb (PU3MYECKHUI CMBICI
HCIOJIb3YEMBIX BEJTMYMH, UX 0003HAYEHMsI M €IUHULBI (U3NYECKUX BEIUYUH, HAXOAUTH
(bopMybl, CBA3BIBAIOIIME JAaHHYIO (DU3MYECKYIO BEJIWYMHY C JAPYTUMH BEIUYMHAMH,
CTPOUTH TPapUKH N3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, GU3NYECKUE SBJICHHUS U MPOLECCHI, UCIOIbL3YS MpaBHIia
CIIOKEHMsI CUJT (BIOJIb OJTHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
MIPAaBUJIO paBHOBECHs pbluara (6J10Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS
MEXaHUYECKOM JHEpPruu, NpU 3TOM JIaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3alMUCBIBaTh €r0 MaTEMAaTUYECKOE BBIPAKECHHUE;

OOBACHATH (PU3UUECKHE SBJICHHUS, IPOLECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYyalluil MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NMPUYMHHO-CIIECICTBEHHbIE
CBSI3U, CTPOUTH OOBsICHEHHE M3 1—2 JOrMYecKMX IIaroB ¢ OMopoil Ha 1-2 H3y4YeHHBIX
CBOMcTBa (pU3MUECKUX ABICHUH, PU3NUECKUX 3aKOHA HJIK 3aKOHOMEPHOCTH;

pemate pacyéTHble 3afaud B 1-2 JecTBHUS, HCMONB3Ys 3aKOHBI U (HOPMYIIbI,
CBSI3bIBAOIIME (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAIM3a yCIOBHS 3a/1a4M 3alMCBHIBATh
KpaTKoe YCJIOBHE, MOJCTaBIATh (DHU3UYECKHE BEIUYMHBI B (HOPMYJBI M IPOBOAUTH
pacuéTbl, HAXOUTh CIPABOYHBIC JAHHbIE, HEOOXOAUMBIE ISl PELICHUs 3a/1a4, OLICHUBATh
PEATMCTUYHOCTD MOTYYEHHON (PU3MUECKOU BEIMUUHBI;

pacro3HaBaTh MPo0JIeMbl, KOTOPhIE MOKHO PELIUTH MPH MOMOIIN (PU3NIECKUX METOJIOB, B
ONMCAaHWU MCCIEAOBAHUSA BBIIEIATh IPOBEPAEMOE  IPEANONOKEHHE (TUIIOTE3Y),



pasnuyaTh M HMHTEPIPETUPOBATh IOIYUYEHHBIH pe3yJbTaT, HAXOAWUTh OLIMOKH B XOJ€
OTIBITA, JIENaTh BBIBOBI 110 €T0 PE3yJbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WK (PU3HYECKHX CBOWUCTB TE:
(bopMynMpoBaTh  NIpPOBEpsEMblE  IPEINOJOXKEHHUsS,  CcoOMpaTb  YCTAHOBKY M3
IIPEUI0KEHHOT0 000pYI0BAaHUS, 3alIUCHIBATE X0/ ONbITa U (JOPMYJIUPOBATH BHIBOJIBI;
BBITIOJIHATE TPSIMBIE M3MEPEHUSI PAcCTOSIHUSA, BPEMEHM, MAacchl Teia, 00b&éMa, CHIIBI U
TEMIIEpaTypbl C HCIOJIB30BAHUEM AHAIOTOBBIX M HU(PPOBBIX NPHUOOPOB, 3aMUCHIBATH
IoKa3aHMs IPUOOPOB ¢ Y4ETOM 3aJJaHHOI aOCOIIOTHOM MOTrpeIHOCTH U3MEPEHUH;
IIPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (hpU3MuUecKOW BEIMUYUHBI OT JPYrod ¢
WCIOJIB30BAHUEM MPSIMBIX M3MEPEHHH (3aBHCHMOCTH ITyTH PAaBHOMEPHO JBHXKYIIETOCS
Tela OT BPEMEHH [BWIKCHHUS TeNa, CHIIBI TPEHHS CKOJIBKEHHs OT Beca Tejla, KayecTBa
00pabOTKM NOBEPXHOCTEH Ted M HE3aBUCUMOCTH CUJIbl TpPEHHs OT IUIOLaIu
COIIPUKOCHOBEHHUS TeJ, CUJIbl YNPYTrOCTH OT YIJIMHEHUS MNPY>KUHbBI, BBITAIKUBAIOILEH
CHJIBI OT 00BEMA OTPYKEHHON YaCTH TEJA U OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH
OT TUIOTHOCTH TeJa, OT IIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUH IJIaBaHUS Tell,
YCIOBUH paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTh B IUIAHHMPOBAHUU Y4E€OHOIO
HCCIIeIOBaHMsI, COOUPATh YCTAaHOBKY U BBIMOJHATh U3MEPEHUs, Cleays IPeaAIoKEHHOMY
Iany, (pUKCHpOBaTh pPeE3yNbTAThl MOJTYYEHHOW 3aBHCUMOCTH (U3UYECKUX BEIHYMH B
BUJC TMPEUIOKEHHBIX TaOmuI, ¥ TrpaduKoB, JelaTh BBIBOJBI 10 pe3yJbTaTaM
HCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEIMYMH (IJIOTHOCTh BEIECTBA
KHUIKOCTH W TBEPHOTO Teja, CWIa TPEHHUS CKOJNBKEHHs, JaBJICHHE BO3/1yXa,
BBITAJKUBAIOIIAS CHJIA, IEHCTBYIONIAs Ha TIOTPYKEHHOE B )KUIKOCTDH TEJO, KOAPPHUIHESHT
MOJIE3HOTO JIEHCTBHS MPOCTHIX MEXaHWU3MOB), CIEIys MPEATOKEHHON MHCTPYKIMHU: MPU
BBIMIOJIHEHUM HW3MEPEeHUil coOupaTh HSKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUHCIATH
3HAYCHNE NCKOMOM BEIINYHNHEL,

coOnrofaTh TMpaBWiIa TEXHUKU Oe30MacHoOCTH IMpu padbore ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI AEUCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIINECs COCY/bl, OapoOMeTp, phluar, MOJBMKHBIA W HETOABIKHBIN
OJI0K, HAKJIOHHAS TIIOCKOCTB;

XapaKTepu30BaTh MPUHIMIBI JeHCTBUS U3YUEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMopoi Ha MX OMMCaHUS (B TOM YHUCIE: MOJIIMIHUKH, YCTPOWCTBO BOIOIPOBOJA,
THIIPABIIMYECKUN TIpecc, MaHOMETp, BBICOTOMEp, TOPITHEBOH HACOC, apeoMeTp),
WCTIONB3Yys 3HAHWUSA O CBOWCTBaX (PM3MUECKUX SIBICHHH M HEOOXOIMMBIC (H3UUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH TpUMEpPHl  (HAXOAUTh WHPOPMALKIO O MPUMEPax) MPAKTUYECKOTrO
WCTIOJNB30BaHUSI (PU3MUECKUX 3HAHWKA B ITOBCEJHEBHOW JKM3HU Ui OOECIIeYeHUs
0e30MmacHOCTH Mpu O0OpalleHnd ¢ M[pudopaMM M TEXHUYECKHUMH YCTpPONCTBaMH,
COXpaHEHHUS 37I0POBbsI M COOJIIOJCHUS HOPM SKOJIOTHUECKOTO TIOBEJCHHUS B OKPYKAIOLICH
cpexe;

OCYLIECTBIATh OTOOpP HCTOYHHMKOB HH(popMmanuu B HHTepHETe B COOTBETCTBUM C
3aJJaHHBIM MTOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUN M MYTEM CPaBHEHUS
Pa3IUYHBIX MCTOYHUKOB BBIIENATH MH(OPMAIUIO, KOTOpas SBISAETCS MPOTHBOPEUYUBON
WJIM MOXKET OBITh HEJIOCTOBEPHOI;



UCTIONIB30BATh TIPH BBINOJHEHWH YYEOHBIX 3aJaHUi HAayYHO-TIOMYJISIPHYIO JIUTEPATypy
(U3NIECKOTO COAepkKAHUS, CIIPABOYHBIE MaTepUaibl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMM W3  OJHOMN
3HAKOBOH CHUCTEMBI B JPYTYIO;

CO371aBaTh COOCTBEHHBIC KpaTKHE MHCBMEHHBIE W YCTHBIE COOOLICHMS Ha OCHOBE 2—3
MCTOYHHUKOB HH(pOpMAIMK (PU3MUECKOTO COAEp)KaHUS, B TOM YHUCIE MyOIMYHO JeNaTh
KpaTKhe COOOLICHHUS O pe3yJIbTaTaX MPOEKTOB WM yYeOHBIX HMCCIEJOBAHUH, MPU ITOM
rPaMOTHO  HCIIOJIb30BAaTh  M3YYEHHBIH MOHATUHHBIA  ammapaT Kypca  (U3HKH,
COIPOBOXKIATH BBICTYIIJICHUE ITPE3CHTALIUCH;

IIPU BBIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUI pacrpenesiaTh OOs3aHHOCTH B
TpyIIie B COOTBETCTBHH C TOCTABJICHHBIMH 3aJadyaMH, CJCIUTh 32 BBITIOJHEHHUEM IUIaHA
NEeWCTBHH, a/JeKBaTHO OLICHMBAaTh COOCTBEHHBI BKJIAQJ B JEATEIBHOCTH TPYIIIIHI,
BBICTPAaNBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHHUE OKPYIKAIOIIHX.

K kxoHny oOyueHuss B 8 kJiacce NpeaAMETHbBIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHHU:

WCIIOJb30BaTh IOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBU)KEHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSHUSI BEIIECTBa, KpHUCTaUIMYeCKue U amopdHbIe Tena,
HACBILEHHBIH M HEHACBHIIEHHbIN Map, BIAXXHOCTh BO3/AyXa, TEMIlepaTypa, BHYTPEHHSS
SHEprus, TEIUIOBOM JBHUIaTellb, 3JIEMEHTAPHBIA SJICKTPUUYECKUN 3apsii, JIEKTPUUECKOE
110Ji€, MPOBOJHUKYU U AUSJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKHUI TOK, MAarHUTHOE T10JIE;
pa3nuyath sIBIEHHUS (TEIUIOBOE pacUIMpeHHe M CKaThe, TeIulonepesraya, TerIoBoe
paBHOBECHE, CMauMBaHUE, KalIWJUIAPHBIE SIBJICHUS, UCIIAPEHKE, KOHACH AU, IJIABIICHUE,
Kpuctaymu3auus (OTBep/ieBaHUE), KWUIIEHUE, Tervlonepenaya (TEMIONPOBOJHOCTD,
KOHBEKIUS, M3JIy4eHHUe), OJIEKTpU3alus Tel, B3auMoJeiicTBHE 3apsaoB, JelcTBUs
NEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aUMOJEHCTBUE MAarHUTOB, JIEHCTBHE
MarHMTHOI'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIUS) 110 ONMHUCAHUIO
UX XapaKTEpPHBIX CBOMCTB U Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIMX JJAHHOE (PU3NYECKOE
SIBJICHUE;

pacrio3HaBaTh IMPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHHUN B OKpY’KAIOIIEM MHUpE, B
TOM 4Hciie GU3NUECKHe SIBJICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSYKEHUE U KAMJUISIPHBIE
SIBJICHUSI B IPUPOJE, KPUCTAILIBI B NpUpoie, n3iydeHne CoJIHIA, 3aMep3aHne BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, JJIEKTPUUYECKHE SIBICHUS B
aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OpPraHM3MOB, MarHuTHOE IMoyie 3emiu, Apeild
ITOJIFOCOB, POJIb MarHUTHOTO MOJISA JUISl KM3HU Ha 3emile, MOJSPHOE CHSHHE, NPU 3TOM
MEePEeBOJUTh MPAKTUUYECKYIO 3ajadyy B Y4eOHYIO, BBIIEJSATh CYLIECTBEHHBIE CBOWMCTBA
(npu3HaKu) PpU3NUECKUX SBICHUMH;

OIMCHIBATh U3yUEHHBIE CBOMCTBA Tel U (pu3MuecKue sIBICHUS, UCHOJIBb3Yys (pU3HuecKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS OJHEpPrusi, KOJUYECTBO TEIJIOTHI, YJelbHas
TEINIOEMKOCTh ~ BEIIECTBA, yAEJIbHAs TEIUIOTAa IUIABJICHMS, YJElbHAs  TEIUIoTa
napooOpa3zoBaHMs, YyAeNIbHas TEIJIOTa CrOpaHUs TOIUIMBA, KO3(UIMEHT MOIe3HOrO
JICWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHASl BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKHI
3aps/l, CHJIa TOKA, SJIEKTPUUYECKOE HANPSIKEHHUE, CONMPOTUBICHUE MPOBOJAHUKA, YACIbHOE
COINPOTHUBIIEHUE BEIECTBA, pabOTa M MOIIHOCTh DJIEKTPUYECKOr0 TOKa), IPU OMHCAHUU
MPAaBUJIBHO TPAKTOBATH (PU3MYECKUH CMBICT HCIIONB3YEMbIX BEIWYHMH, O0O3HAYCHUS U
eNUHUIBl  (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIME JTAHHYIO



(GU3NYeCKyl0 BEIMYMHY C JPYTUMH BEIMYUMHAMHU, CTPOUTh TIpadUKud H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBA Tel, (PU3NUYECKHE SBJICHUS M MPOLECCH, UCIOJIb3Ysl OCHOBHBIE
IIOJIOKEHHS  MOJIEKYJIAPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIECTBA, IIPUHIIMII
CYIEpIIO3UIIMHU TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma
JUIS y4yacTKa Lenu, 3akoH J[xoyns—JleHna, 3akoH cOXpaHEeHUs 3HEPTUHU, IIPU ITOM J1aBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKECHHE;
OOBSICHATH (PU3NYECKHE MTPOLIECCHI U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh INPUYMHHOCIIECICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKUX LIaroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOICTBA
(bU3NIECKUX SBICHUH, (PU3NIECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

pemwatb pacy€THble 3agauyd B 2-3 JEHCTBHS, UCHONb3Yys 3aKOHBI U  (OPMYJIbI,
CBsI3bIBaOIIME (PU3MUECKUE BEJIMUYMHBI: HA OCHOBE aHAIM3a yCJIOBMS 3aJaul 3alUCHIBATh
KpaTKO€ YCJIOBUE, BBISIBIATH HENOCTATOK JAHHBIX JUIsl PELIEHUs 3aJauyd, BBIOMPATH
3aKOHBI ¥ (DOPMYJIBI, HEOOXOMMBIE JUIs €€ PEeUIeHHs, TIPOBOIUTh PACYETHI U CPABHUBATH
MOJIyYEHHOE 3HaYeHHE (PU3NUYECKOIN BETMUMHBI C U3BECTHBIMU JaHHBIMU;

pacrio3HaBaTh MPOOJIeMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOILU (U3NUYECKUX METOJIOB,
UCIOJIb3Ysl OINKCAaHUE HCCIENOBAaHUS, BbBLACIATh MPOBEPSIEMOE  IPEANOIOKEHHE,
OLICHUBATh [IPaBWJILHOCTH MOPSAKA MPOBEACHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;
IIPOBOJIUTH OIBITHI IO HAOMIOJCHUIO (PU3UUECKUX SIBICHUHN MK (PU3HMUECKUX CBOICTB Tel
(KanuJUIApHBIE SIBIIEHUS, 3aBUCUMOCTh JIaBJICHUs BO3AyXa OT ero o0béma, TeMiepaTypsl,
CKOPOCTH TIpoIlecca OCTBhIBAHWS M HAarpeBaHUs MPU U3IYyUYEHUH OT LIBETa M3JIydarolen
(moromaroniei) HOBEpXHOCTH, CKOPOCTh UCHIAPEHUSI BOJBI OT TEMIEPATYPHI KUJIKOCTH U
wionaad €€ MOBEPXHOCTH, MIEKTPU3aLMA Tl M B3aUMOACHCTBHE DIIEKTPUYECKHX
3apsA70B, B3aMMOJCHCTBUE IOCTOSHHBIX MAarHMTOB, BHU3yaJlM3allis MarHUTHBIX IOJIEH
MIOCTOSIHHBIX MAarHUTOB, JAEWCTBHUS MarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM, CBOWMCTBa
AJIEKTPOMAarHuTa, CBOWCTBA JJIEKTPOABUIATENsl MOCTOSIHHOIO TOKa): (OpMYJIHUpOBATH
IIpOBEpsAEMBIE MPEAIOIOKEHHs], COOMpaTh YCTAHOBKY U3 MPEJIOKEHHOT0 000py10BaHMs,
OIUCBIBATh XOJI OIBITA ¥ (POPMYITUPOBATH BHIBOJIBI;

BBIIIOJIHATh TPSMbIE M3MEPEHUS TEMIEpaTypbl, OTHOCUTEIbHOW BIAXXHOCTH BO3/yXa,
CWJIBI TOKa, HANpsDKEHHS C HCHOJB30BAaHUEM AaHAJOrOBBIX MPHOOPOB M JaTYUKOB
(¢u3NYeCKUX BEIMYUH, CpPAaBHUBATh pE3yJIbTaThl HM3MEpEeHHH C Yy4&€ToM 3aJaHHOMN
a0COIOTHON MOTPEIIHOCTH;

MPOBOJIUTH HCCJICIOBAHME 3aBUCUMOCTH OJHOW (DU3UYECKON BEIWYUHBI OT JPYTOoM C
MCIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH COIPOTUBIICHUS MTPOBOAHHUKA OT €r0
JUIMHBI, IUIOLIAJM IONEPEYHOI0 CEYEHUs U YICIBHOTO COINpPOTUBIIEHHUS BEIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYILIErO 4Yepe3 MPOBOJHUK, OT HANPSUKEHUS HAa IPOBOJHHUKE,
UCCIIEIOBAaHUE IIOCJIEIOBATEIbHOTO U MapajUIebHOTO COEAMHEHUNH MPOBOJHUKOB):
IUIAaHUPOBATh HCCIIEOBaHHE, COOMpPATh YCTAHOBKY U BBIMOJHATH HM3MEPEHUs, CIeays
MPEUIOKEHHOMY TUTaHy, (UKCHUpPOBATh PE3YJbTaThl IMOJYYEHHOW 3aBUCHMOCTH B BHJE
TaOauI U TpaduKOB, A€TaTh BBIBOAKI 110 pe3yJIbTaTaM HCCIIeIOBAHNUS;

IIPOBOJIUTh KOCBEHHBIE H3MEpeHMs] (PU3MUECKMX BeNWYMH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTHUBICHHUE MNPOBOJHMKA, Pab0Ta M MOIIHOCTb 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh ~ M3MEPEHMsA, COOMpaTh OSKCIEPUMEHTAIbHYIO  YCTAHOBKY,  CIEIys
IIPEI0KEHHON HHCTPYKLIMHU, U BBIYUCIIATh 3HAUEHUE BETUYHHBI;



coOmrolaTh MpaBWiIa TEXHUKH O€30MacHOCTH TpH  paboTe ¢ 1abopaToOpHBIM
o0opyoBaHuEM;

XapaKTepu30BaTh NPUHIIMIIBI JEHCTBUS U3YYCHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIIOPOM Ha UX OMMCaHUs (B TOM YHCIE: CUCTEMA OTOILICHHS JOMOB, TUTPOMETP, ITapoBast
TypOuHa, amIepmerp, BOJITMETD, CUETUYMK IEKTPUUECKON SHEPIHUH,
3JIEKTPOOCBETUTENbHBIE MPHOOPBI, HArpeBaTeJIbHBIC AIIEKTPONPUOOPH  (TpPUMEPHI),
ANIEKTPUYECKUE TNPEJOXPAHUTENH, JJIEKTPOMArHUT, 3JEKTPOJABUTrATENb IOCTOSHHOTO
TOKa), MCIIOJb3ysl 3HAHUA O CBOWCTBaX (PU3UYECKUX SBICHUH M HEOOXOIUMBIE
¢bu3nyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTENIbHBIE IPUOOPHI IO CXeMaM
U CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUraTellb BHYTPEHHErO CrOpaHus, dJEKTPOCKOI, pEeocTaT), COCTaBIATh CXEMbI
JIEKTPUUYECKUX LTIl ¢ MOCIe10BaTeIbHbIM U MapajuIeIbHbIM COSJMHEHUEM JIEMEHTOB,
pasznuyast yCIOBHBIE 0003HAUYEHUS 3JIEMEHTOB MIEKTPHUECKUX ETIEH;

NPUBOJIUTh TpUMEpHl (HaXoAUTh HHGOPMALKMIO O HpUMEpax) MPaKTUYECKOrO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUH B IIOBCEJHEBHOM JKU3HU Ui OOecredyeHus
0e30macHOCTH Ipu oOpalleHMH ¢ OpubopaMH U TEXHUYECKUMH YCTpoMcTBamy,
COXPAHEHHUs 3[I0POBbS U COOIIOACHUSI HOPM 3KOJIOTHYECKOIO NIOBEIEHUSI B OKPY KaroIen
cpexe;

OCYILECTBIIATh NOUCK HH(pOopManMU (pusnyeckoro cojepxanus B MHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAaHMW M MYTEM CpaBHEHHs JONOJHUTENbHBIX HMCTOYHHMKOB BBIJEIATH
nH(pOpMaIINIO, KOTOpas ABJISETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHOM;
HCIOJIb30BaTh IPH BBINOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
(bu3MYecKoro coJepkKaHus, CIIPaBOUYHbIe MaTepUabl, pecypchl cetu MHTepHeT, BiIaaeTh
npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGOPMAIMM W3  OJHOMN
3HaKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBIE NHCbMEHHBbIE M KpaTKuMe YCTHbIE COOOILIeHus, 00001mas
MHGOpPMAILMIO U3 HECKOJIBKMX HCTOYHHUKOB (PU3MUECKOrO COJEp)KaHUsA, B TOM YHUCIIE
yOIMYHO MPECTABIATh Pe3yIbTaThl MPOSKTHOM MM MCCIe10BaTeNbCKON AeITENbHOCTH,
IPA ITOM TPaMOTHO WCIIOJIb30BaTh W3YYEHHBIH MOHATHWHBIA ammapar Kypca (U3WKH,
COIIPOBOXAATh BBICTYIIJICHHE MTPE3EHTAINEH;

IpPU BBIIOJHEHUHM YYEOHBIX MPOEKTOB M HCCIEAOBAaHMM (U3NYECKUX IPOLECCOB
pacripenienath 00S3aHHOCTH B TPYIIE B COOTBETCTBHUH C IOCTAaBJICHHBIMH 3aJjayaMH,
CJIETUTH 32 BBIMIOJIHEHUEM IUIaHa JEHCTBUI U KOPPEKTUPOBATH €0, aJleKBaTHO OLIEHUBATh
COOCTBEHHBI BKJAQX B JIEATEIHHOCTh TPYIIBI, BBICTPAUBAaTh KOMMYHHKAaTHBHOE
B3aUMO/JICHCTBHE, MTPOSIBIISAS TOTOBHOCTH pa3peniaTb KOH(QIUKTEHI.

K KOHIY O6y‘-ICHI/I}I B 9 Kiacce MNPpECAMCTHBIC PC3YJIbTAThI Ha 0a30BOM YPOBHC HOJI’KHBI

OTpaxkaTh c(HOPMHUPOBAHHOCTH Y 00YHYAIOIIUXCSI YMEHHI:

WCIIONB30BAaTh IOHATHA: CHUCTEMA OTCYE€Ta, MaTepHalbHas TOYKA, TPACKTOpHS,
OTHOCHUTEIIbHOCTh MEXAHWYECKOIro IBMKEHUs, Aedopmarus (ympyras, mjiacTudeckas),
TPEHUE, LICHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTD U IIEPErpy3KH, LIEHTP TAKECTH,
a0COJIIOTHO TBEPJOE TENO, LEHTP TXKECTU TBEPIOIrO Tela, paBHOBECHE, MEXaHUYECKUE
Kosie0aHUs U BOJIHBI, 3BYK, HH()Pa3BYK U yJIBTPa3BYK, dJEKTPOMArHUTHbIE BOJIHBI, IIKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaIbHO30PKOCTh, CIIEKTPhI NCIYCKAaHUS
U TIOTJIOLICHHUS, anb(a, OeTa- 1 raMMa-u3JIy4eHus, U30TOIb, SiAepHast SHEPreTUKa;



pa3nuyath SBIECHUSA (PaBHOMEPHOE M HEPABHOMEPHOE IPSAMOJIMHEHHOE JABHIKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMKEHUE, CBOOOJHOE MaJCHUE Tell, PAaBHOMEPHOE
JBIKEHHUE 110 OKPY>KHOCTH, B3aMMO/ICHCTBHE TEJI, PEAaKTUBHOE JBI)KEHUE, KOIeOaTeIbHOe
JBYDKEHHUE (3aTyXalollle U BbIHYXJIECHHbIE KOleOaHUs), pe30HAHC, BOJIHOBOE JBMKEHHE,
OTpa)KCHHE 3BYKa, IPAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE U NIPEJIOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTpaKeHHE CBETa, PAa3JIOKEHHE OENOoro CBETa B CIEKTP M CIOKECHUE
CIEKTPAJbHBIX  LIBETOB, JMCIIEPCUSl  CBETA, E€CTECTBEHHas  PaJMOaKTUBHOCTD,
BO3HUKHOBEHUE JIMHEHYATOro CIEKTpa HU3Iy4YEeHHs) IO OINUCAHHUI0O HMX XapaKTepHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;
pacrio3HaBaTh IMPOSBICHUE M3YYCHHBIX (U3NYECKUX SIBICHUH B OKpy’KarouieM Mupe (B
TOM 4Hcie (U3NYECKUE SBICHHUS B MPHPOJIE: MPUIMBBI U OTIMBBI, JBIKCHHE TUIAHET
ConHEeYHOU CUCTEMBI, PEAKTUBHOE JABM)KEHUE JKMBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHHUE, CEUCMHUYECKHE BOJIHBI, I[yHaMH, 3XO, IBeTa Tel,
ONTUYECKUE  SBJIEHUS B  MpUpoJe, OHONOrMueckoe  JeiicTBUE  BHUIUMOTO,
yIBTPaHOJIETOBOTO ¥ PEHTICHOBCKOTO M3JIYYCHUN, €CTECTBCHHBIN PaJIMOAKTUBHEIN (HOH,
KOCMHUYECKHE JIy4M, PaAUOAKTUBHOE W3JyYEHUE NPUPOJHBIX MHHEPAJIOB, JECHCTBHE
paJlMOAKTUBHBIX M3JIy4€HUHl Ha OpraHusM 4YelloBeKa), IMpU 3TOM IE€PEBOAUTH
MIPaKTUYECKYI0 3a7auy B y4eOHYI0, BBIIEIATH CYLIECTBEHHbIE CBOICTBa (IPU3HAKH)
(bU3NYECKUX SIBIICHUIA;

OIMCHIBaTh U3YyUEHHbIE CBOMCTBA Tel U (pU3MUECKHUE SIBICHUS, UCHOJb3Yys (pu3nueckue
BEIMYMHBI (CPElHSAS M MTHOBEHHas CKOPOCTh Tejla INMPH HEPaBHOMEPHOM JIBMXKEHMH,
YCKOpEHUE, NepeMelleHne, My Th, YIII0oBas CKOPOCTh, CUJla TPEHUs, CUIa YIIPYTOCTH, cuja
TSYKECTH, YCKOPEHUE CBOOOJHOTO MaJCHMs, BEC Teja, UMIYJbC Tea, WMITYJIbC CHIIBI,
MeXaHu4eckass paboTa M MOUIHOCTb, NOTEHIMAlbHAs SHEPrus Teja, MOTHATOr0 HaJ
MIOBEPXHOCTBIO 3€MJIM, IOTEHUUAJbHAs DSHEPrus C)KATOM MpYKUHBI, KHUHETHYECKAs
SHEprus, MOoJHAs MEXaHW4YecKas dHeprus, Mepuoj U YacToTa KoyieOaHWil, 1JIMHa BOJIHBI,
IPOMKOCTb 3BYyKa U BBICOTA TOHA, CKOPOCTb CBETA, TOKAa3aTelb MPEIOMIICHUSI Cpebl), IpU
ONUCAaHUM TMPAaBUIBHO TPAKTOBaTh (PU3MUYECKHI CMBICT MCIOJIB3YEMbIX BEJIHYUH,
0003HaYeHHUsT U EIUHULBI (PU3MUECKUX BEIMYUH, HAXOAUTH (HOPMYJIbI, CBS3bIBAIOIIUE
TaHHYIO0 (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU BEIHMUYMHAMHU, CTPOUTH IpaQUKU U3yUYEHHBIX
3aBUCHUMOCTEH PU3NYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBa Tell, (pU3MUECKUE SBICHUS M MPOLECCHI, UCHOJb3Ys 3aKOH
COXPAaHEHHUsl DHEPIUH, 3aKOH BCEMHPHOIO TATOTEHUS, NPUHLUI CYNEPHO3ULUN CUII,
MPUHLMIT OTHOCUTeNbHOCTH ["anmuiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS MMITYJbCa,
3aKOHBI OTPAKEHUsSI ¥ IPEJIOMJICHUS CBETA, 3aKOHbI COXPAHEHHUS 3apsI0BOT0 U MaCCOBOIO
quceNl MPU SJEPHBIX PEaKIMAX, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3aMHChIBaTh €70 MATEMaTUUYECKOE BBIPAKEHHUE;

OO0BACHATH (hPr3HUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YMCIIE U B KOHTEKCTE CUTyaluit
MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh MPUUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX ILIaroB ¢ ONMOpoil Ha 2—3 M3ydyeHHBIX CBOMCTBa
(bu3NYECKUX SBICHUH, PU3NIECKUX 3aKOHOB UITH 3aKOHOMEPHOCTEH;

pemarh pacdy€THbIC 3a7a4M (OTHUPAOIINECST Ha CUCTEMY U3 2—3 YpPaBHEHHI), HUCTIOIB3YS
3aKOHBI U (POPMYJIBI, CBA3BIBAIOLINE (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAIN3a yCIOBUs
3aJ]aud 3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTAIOIIME WJIM HU30BITOYHBIE
JaHHbIe, BBIOMpATh 3aKOHBI U (OPMYJBI, HEOOXOIUMBIE JUIS PEUICHHUS, MPOBOAUTH
pacu€Thl U OLIEHUBATh PEATUCTUYHOCTD MTOJyUYEHHOTO 3HaUeHUs! (PU3MUECKOi BEIMUYHHBI,



pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOYKHO PEUINTh MPH MOMOIIN (PU3UIECKUX METOJIOB,
UCTOJNB3ysd ONUCAHHWE HCCIEAOBAHMS, BBIACIATH MPOBEPAEMOE IPEAIOIOKEHHE,
OLICHUBATh MPAaBUJIBHOCTh MOpPSAKA TMPOBEJACHUS HCCIACIOBAHUS, JIEIaTh BBIBOJIBI,
MHTEPIPETHUPOBATH PE3YIIbTAThl HAOIIOJCHUI U OIBITOB,;

MIPOBOJIUTH OIIBITHI IO HAOJIOJICHUIO (PU3NYECKUX SBICHUN WM (PU3UYECKUX CBOHCTB TEIl
(u3yyenue BTOporo 3akoHa HBIOTOHA, 3aKOHA COXpPAHEHHUs SHEPIHH, 3aBUCUMOCTh
nepuoia KojeOaHui MPy»KMHHOTO MasTHHUKA OT MAacChl Ipy3a U KECTKOCTHU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIMTYJIbl MaJlbIX KOJICOAHWH, MPSIMOJIMHEHHOE paclpoCTpaHCHHE
CBETa, pa3joXeHrne Oeoro cBera B CIEKTpP, U3yUYCHHE CBOWCTB M300paKCHHUS B INIOCKOM
3epKajie W CBOWCTB HM300paKE€HUsS IMpeaMeTa B COOMparolield JWH3e, HaOII0JICHUE
CIUTOIITHBIX WM JTMHEHYATHIX CIIEKTPOB M3IYUYCHHUS): CAMOCTOSTEIHLHO COOMPATh YCTAHOBKY
u3 u30BITOYHOTO Habopa 0OOpYIOBaHWsS, OMKCHIBATH XOJl ONbBITA U €ro Pe3yJbTaThl,
(bopMyIHpPOBATh BHIBOJIBI;

MPOBOJUTh TPU HEOOXOAWMOCTH CEpUI0 TMPSAMBIX HM3MEPEHH, ONpeNeisisi CpeaHee
3HaUCHUE W3MEpsIeMOl BETUYHMHBI ((POKYCHOE pACCTOSIHHE COOHMpAIoONe JIMH3HI),
000CHOBBIBAThH BEIOOP crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MPOBOJIUTh HCCIICJIOBAHUE 3aBUCHUMOCTEH (DU3UYECKUX BEJIMYUH C HCIOJIh30BAHUEM
MPSIMBIX W3MEPEHUH (3aBHCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPEHHOM JIBUKCHUHU
0e3 HadaIbHOW CKOPOCTH, MEpPHoJa KOJICOAHWA MaTeMaTHYEeCKOr0 MasTHUKA OT JTHHBI
HUTH, 3aBUCUMOCTH yIJla OTPaKCHUS CBETa OT yIJia MAJCHUS M yria MPeJOMIICHUS OT
yIiia TajCHHUs): TUIAHUPOBATh HCCIEJIOBAaHHE, CAMOCTOSITEILHO COOMpPATh YCTAHOBKY,
(buKCUpOBaTh PE3yNIbTAThl MOJYYCHHOW 3aBUCHMMOCTH (DH3MUECKUX BEJIHUYHMH B BHJIE
TaOJUI] ¥ TPaPUKOB, AETATh BEIBOJBI TI0 PE3YJIbTaTaM HUCCIICTOBAHMS,

MPOBOJIUTh KOCBEHHBIE H3MEpeHHs] (DU3MUYECKUX BENMUYMH (CPEIHSsA CKOPOCTh U
YCKOpPEHHE TeNa TPU PaBHOYCKOPEHHOM JBIIKEHHH, YCKOPEHHE CBOOOTHOIO ITaJCHHS,
KECTKOCTh TMPYXKUHBI, KOIDDUIMEHT TPEHUS CKOJIBKCHHS, MeXaHWdeckas pabora u
MOIITHOCTh, YacTOTa M MEPHO/ KOJICOaHUH MAaTeMaTHYeCKOTO M MPYXHHHOTO MasTHUKOB,
OTITUYECKasl CHJIa COOMPAIONICH JIMH3bI, PATUOAKTUBHBIA ()OH): TUIAHUPOBATh U3MEPEHUS,
coOMpaTh AKCHEPUMEHTAIBHYI) YCTAHOBKY U  BBINOJHATH HM3MEPEHHs, CIEAys
MPE/UTOKEHHOW WHCTPYKIIMH, BBIYMCIATH 3HAUCHHE BEIUYMHBI M aHAIU3HPOBATH
MOJTyYSHHBIE PE3YJIbTAThI C YIETOM 33JaHHOH ITOTPEITHOCTH H3MEPEHHIA;

coONoaTh TMpaBHJa TEXHUKM O€30MacHOCTH Tpu  paboTe ¢ J1abOpaTOPHBIM
o0opyoBaHuEM;

pa3nuyaTh OCHOBHBIEC MPU3HAKU U3YUEHHBIX (PH3MUECKUX MOJIEJICH: MaTepuatbHas TOUKa,
a0COIOTHO TBEPIOE TENO, TOYCUHBI NCTOUYHUK CBETA, JIyd, TOHKAs JINH3A, TUTAHEeTapHas
MOJIEJIb aTOMa, HYKJIOHHAsI MOJIe]Tb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIIMIIBI JCHCTBUS M3YUYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OTMOpOY Ha WX ONMHUCAHUSA (B TOM YHCIIE: CITUAOMETP, TATUNKN TIOJIOKEHHSI, PACCTOSTHUS U
YCKOPEHHS, PaKeTa, 3XOJOT, OYKH, MEPHUCKOMN, (oToammapar, ONTHYECKAE CBETOBOIIBI,
CIIEKTPOCKOIN, JO3MMETp, Kamepa BuibcoHa), HCIONB3Yys 3HAHUS O CBOMCTBax
¢bu3nYecKuX SBICHUH U HEOOXOJUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMBI M CXEMATHYHBIE PUCYHKH H3YYCHHBIX TEXHHYECKHX YCTPOMCTB,
WU3MEPHUTENBHBIX MPHUOOPOB W TEXHOJOTHYECKHX IPOIECCOB MPH pPEHICHHH Y4eOHO-
MPAKTUYECKUX 3a/1a4, OMTHYCCKHE CXEMbI U MOCTPOCHHUS HM300paXKCHUH B IUIOCKOM
3epKajie ¥ COOMparomieit TuH3e;



MPUBOAUTL TPUMEPHl  (HaxoAuTh HWHGOPMAIMI0O O TMpUMEpax) MPAKTHIECKOTO
HUCITOJIB30BaHUA q)HSI/I‘ICCKI/IX 3HAaHUHA B HOBCCIIHGBHOﬁ KU3HU I OGCCHC‘ICHI/IH
0e3omacHOCTH TMpH oOpameHMH ¢ OpudopaMH W TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHUS 37J0POBbsI M COOJIIOJICHHUSI HOPM IKOJIOTHUECKOTO TIOBEJCHUS B OKPYKAIOIICH
cpene;

OCYWIECTBIATh MMOMCK HWHpopMauuu (Qusmueckoro coaepkanuss B HHTepHere,
CaMOCTOSITENILHO  (POPMYTHpPYsT TIOMCKOBBIM 3ampoc, HAXOAWTh IIyTH OMPEICIICHUs
JOCTOBEPHOCTH TIOJIyYeHHOH WHPOPMALMM HA OCHOBE HWMCIOIIUXCS 3HAHUH U
JOTIOJTHUTEIIHHBIX UCTOYHUKOB;

WCIOJIb30BaTh MPU BBHIMOJHEHUH YYEOHBIX 3aJaHUl HAayYHO-TIOMYJISIPHYIO JHUTEPATypy
(GU3NYIECKOTO CONEepKAHUS, CIIPABOYHBIE MaTEpUANbl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMaMi  KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMM W3  OJHOMN
3HAKOBOW CHUCTEMBI B JPYTYIO;

co3gaBaThb CO6CTBCHHI)I€ IMUCbMCHHBIC U YCTHBIC COO6HIGHI/I$I Ha OCHOBE I/IH(i)OpMaIII/II/I u3
HECKOJIBKUX HUCTOYHHKOB (1)I/I3I/IT~I€CKOFO COJACpIKaHus, Hy6HI/I‘-IHO MpeaACTaBIATh
pe3yabTaThl MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON JEATENIBHOCTH, TPU 3TOM TPAMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TOHATUHHBIN ammapaT wu3y4aeMoro paszjiena (U3MKH U
COIPOBOKAATh BBICTYIUICHHE TMPE3CHTAMEe C yd4E€TOM OCOOCHHOCTEW ayAuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE 110 YYEBHOMY IIPEJIMETY «®U3UKA»
7 KIJACC (2 YACA*34 HEJAEJIA - 68 YACOB)

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETTHEIE COCTOARAA BeMecTBa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexartieckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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
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8 KIIACC (2 YACA*34 HEJAEJIA - 68 YACOB)

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne i/m P Konrposbuble IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazjen 1. TermioBble siBjieHUs
. bubmuoreka [JOK
1.1 7
CTpocHHe 1 CBOHCTBA BELLCCTB https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
SIDIOBHIE HPOHECCHl > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea 7 1 bubnmnorexa [JOK
' U UX B3aMMOJEICTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHbIC ABICHI 6 ° https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
CKTPOMArHHTHAA HHAYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KIIACC 3 YACA*34 HEAEJIA - 102 YACA)

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeEM nudpoBbIe
Ne i/m P Konrposbuble IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 Mexanndeckoe OBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edso0o.ru/7f41a4a6
bu6mmorexa [IOK
12 B i 20 1 3
SAMOSeHCTBHC TeI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHEL COXpaHEHI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3nen 2. Mexanndeckue KoJ1e0aHUs M BOJIHBI
bu6mmoreka [JOK
2.1 MexaHn4ecKHe KoaeOaHust 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4eCcKHe BO .3 8 1 3
RATMHACCKHE BOJHEL JBYX https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnmoreka [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6

Pa3nen 4. CBeToBbIe ABJICHUSA



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

4.1 3aKOHBI pacIpOCTPaHEHHUS CBETa 6 2 bubmorexa OK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHnToBBI€E SIBJIEHUA
bubmuoreka [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
>3 FICPHBIC peardiitt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [ToBTopuTe1bHO-00001IaI0IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNHE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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