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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUI U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBI, MPEICTABICHHBIX B
OI'oC 000, a Takxe c¢ yuétoMm (eaepaibHOH paboyeil MporpaMMbl
BocniuTanus U Konnenmuu npenogaBanus yaeOHOro npeameta « Dusukay.

Copepxanue mporpaMMmbl MO (HU3MKE HaIpaBlIeHO Ha (OpPMUPOBAHUE
€CTECTBEHHOHAYYHON TI'PAMOTHOCTH OOYYAIOIIMXCA M OPraHU3aLUI0 H3YyYEHHUS
Gu3MKN Ha NEATEIHbHOCTHOW OCHOBE. B mporpamMme mo ¢u3nke yuuTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro npeamera B peannzanuu tpedoannii @I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METamlpeIMETHBIM pe3yjbTaTaM oOydeHus, a
TaK)K€ MEXIPEJAMETHBIC CBSI3UM €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl.

[IporpaMmma 10 (U3MKE YCTAaHABIMBAET paclpeiesieHue y4eOHOro
MaTepuaga Mo rojaM oOydeHHs (IO KiaccaMm), NpeaIaraeT MNPUMEPHYIO
MOCIICAOBATEILHOCTh M3yYEHUS TEM, OCHOBaHHYIO Ha JIOTUKE pPa3BUTHUS
MPEIMETHOTO CO/ICPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIMXCsl.

[IporpamMma mo ¢usuke paspaboTaHa C IEJIbIO OKa3aHUS METOIUYECKOU
MOMOIIIM YYUTEIIO B CO3/IaHUU padoUeii MPOTpaMMBI IO Y4eOHOMY TIPEIMETY.

duzuka ABIAETCS CHUCTEMOOOPA3YIONIMM JJIsi ECTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, NOCKOJbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHMHEH, OHOJOTHEH, acCTpOHOMHUEH WU
¢usnyeckoil reorpadueii, BHOCHT BKIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPEJOCTaBIsCT HauOoliee SICHbIE OO0pa3lbl MNPUMEHEHUS HAYIHOTO
METO/1a IO3HAHMSI, TO €CTh CII0C00a MOJIyUYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa u3 raaBHBIX 33724 (PU3MYECKOTO 00pa30BaHMs B CTPYKTYpe OOIIETo
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYUYHOW I'PAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

Nzydyenne ¢Qusukn Ha 0a30BOM YpOBHE MPEAINOJaracT OBJAJCHHE
CJIETYIOIUMHA KOMITETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSICHATH SBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH JAHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA IS MTOJTYYSHUS BHIBOIOB.

enu wm3yueHuss (U3MKU HA YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
ompenenensl B Konuenuuu npenogaBanusi yueOHoro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opranuzauusax Poccuiickoil @enepauuu, peanu3yroUUx
OCHOBHBIE 00I111€00pa30BaTENbHbIE MPOTrPaAMMBbl, YTBEPKAECHHOW pEHICHUEM
Konnerun MunuctepcrBa npocsemienust Poccuiickoir denepanuu (IpoTOKOI
ot 3 nexadps 2019 r. Ne [1K4BH).

Hesn u3yyenus pusukm:

e TpHOOpeTeHHEe MHTEpeca M CTPEMJICHHS OOYJaroIIMXCS K HAay4YHOMY
W3YYCHHUIO TPUPOIBI, Pa3BUTHE MX WHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE TPEACTABICHUH O HAYYHOM METOJ¢ TO3HAaHUSA W
(GopMuUpOBaHHE UCCIIEOBATEIHLCKOTO OTHOIICHUS K OKPYXKAIOUUM
SIBIICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yjbTaTa M3y4eHUs
OCHOB CTPOCHHsI MaTepuu U (pyHTaMEHTaTHHBIX 3aKOHOB (PU3HUKHU;

e (dopmupoBaHHE MPEACTABICHUIN O POIU (QUIMKH IJIST Pa3BUTHS APYTUX
€CTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJOTHII;

e pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cdepax Oymymen
npo¢eCCUOHATILHON IEeSATEILHOCTH, CBI3aHHOM ¢ (DU3UKOM, TOATOTOBKA
K JaJIbHEHIIeMy 00y4eHHI0 B 3TOM HaIlPaBJICHUH.



JlocTHKEeHHE ATUX LENeW MporpaMMsbl 1Mo (pU3HKE HAa YPOBHE OCHOBHOIO
o01m1ero o6pa3oBaHusi 00eCEUNBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

e TMpHOOpeTeHHWE 3HAHUN O JUCKPETHOM CTPOCHHHM BEILECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX
SBIICHUSX;

e TMpHOOpETEHHE YMEHUN OMHUCHIBATH U OOBICHATH (PU3NUYECKUE SIBICHHUS
C MCTIOIb30BAaHUEM TOJYYCHHBIX 3HAHU;

e OCBOCHHE METOJIOB pEIIEHUS MPOCTEHIINX pPacu€THBIX 3a7ad C
UCIOJIb30BaHNEM (U3MYECKUX MOJENeH, TBOPUYECKHMX U MPAKTHKO-
OpUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUN HAOMIOAATh NPHUPOAHBIC SIBICHUS U BBINOJHATDH
OTIBITHI, JTA0OpATOpPHBIE PAOOTHI U IKCTIEPUMEHTAIBHbBIE HCCIEAOBAHNUS C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

e oOcBOocHHE TpUEMOB paboTel ¢  HHpOpMAIMEed  PU3UIECKOrO
CoJiepKaHusl, BKIIOYas HMHPOPMAIMI0 O COBPEMEHHBIX IOCTHIKCHHSIX
(Gu3MKH, aHAIU3 U KPUTHIECKOE OILICHUBAHNE WH(OPMALINU;

e 3HAKOMCTBO €O cdepamu  MNpodeCcCHOHATBHOW  JIEATEIbHOCTH,
CBS3aHHBIMH C  (U3HKOW, U  COBPEMEHHBIMH  TEXHOJIOTUSIMH,
OCHOBaHHBIMU Ha JIOCTIKEHUAX (PU3NUECKON HAYKH.

Ha u3ydenue ¢usuku (0a30BbIil ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus 0TBoUTCS 238 "acoB: B 7 kilacce — 68 yacoB (2 yaca B HEJIEIIO0), B
8 kmacce — 68 gacoB (2 ywaca B Hedeno), B 9 kimacce — 102 gaca (3 4gaca B
HEJICITIO).

[Ipemraraemserii B mporpamMme mo (pu3uke rnepedeHs J1abopaTopHBIX paboT
M OIBITOB HOCUT PEKOMCHIATEIBHBIA XapaKTep, YUYUTENb JeJacT BBIOOP
MPOBEICHHS J1abOpaTOPHBIX padOT M OMBITOB C YYETOM WHIWBHIYATBHBIX
OCOOCHHOCTEM  OOydYaroluxcs, CIHUCKAa HKCIEPUMEHTAJIbHBIX  3aJlaHuM,
MpeIaraéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO K3aMEHa MO (PU3HKE.



COILEPKAHUE OBYUYEHUA
7 KIIACC

Pasznen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAKOLIEr0 MHPA.

®usuka — Hayka o0 npupoze. SBinenus npupoapl. OU3NUYECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BenuuuHbl. M3Mepenne ¢usznyeckux BeanunH. Duznyeckue
npubopsl. [TorpemnocTs n3mepenuil. MexxayHapoHasi CHCTeMa €AMHHII.

Kak ¢usuka u jgpyrue ecTeCTBEHHBbIE HAyKH U3YYalOT TMPUPOIY.
EcTecTBeHHOHAy4HBI METOJ NMO3HAHUsA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIABWKEHHUE THUIIOTE3, OKCIEPUMEHT [0 MPOBEPKE THUIIOTE3,
oObsicHeHHe HalIrogaeMoro spieHus. OnucaHue QU3NYECKUX SIBICHUNA C
ITOMOIIBIO MOJIEIIEN.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, 3JIEKTPUYECKUE, MArHUTHBIE, CBETOBbBIE

SBJICHHS.
2. @usnueckue NpudOOpPbI U MpoIEeaypa NPAMbIX H3MEPEHUN aHAJIOTOBBIM
1 U (POBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
OnpeneneHre UEHbI IeIeHUs IIKaJIbl U3MEPUTEIBHOTO TPUOOpa.
N3mepenne paccTosHUM.
N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TeEJa.
Onpenenenne pa3MepoB MajbIX TEI.
N3mepenne TemnepaTypbl NpU MOMOIIU >KHUAKOCTHOIO TEPMOMETpPa U
JaTYMKA TEMIIEPATYPHI.
6. IIpoBenenue ucciaeaoBaHus O NPOBEPKE TMIIOTE3bI: JAIbHOCTD MMOJIETA
iapyuKa, MYIIEHHONO0 TOPU30HTAJIbHO, TE€M OOJblIe, 4YeM OoJibllIe
BBICOTA ITyCKa.

Paszpnes 2. IlepBoHayajibHble CBEACHUS O CTPOCHUH BELECTBA.

Ctpoenue BeliecTBa: aTroMbl M MOJIEKYJbI, WX pa3Mmepbl. OMbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBuxenue uactuil BemiecTBa. CBA3b CKOPOCTU JBUKEHHUS YacCTHUI[ C
Temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue yacTuil
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, JKUIKOCTEH W
TBEPABIX (KPUCTAJUIMUECKHUX) TeJl. B3aMMOCBSI3b MEX 1y CBOMCTBAMM BEILIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX WM HUX ATOMHOMOJIEKYJSIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Jlemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKECHUS.

2. Habmoaenue nuddyszuu.

3. HaOnionenue  siBneHUM, OOBACHSIOIIUXCSA  MNPUTSHKEHUEM WM

OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTpa aToMa METOJIOM PSAOB (C  HMCHOJIb30BAaHUEM

doTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TEMJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThl 1O OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

vukwn e

Paznen 3. [IBu:xkeHue U B3auMoAeiiCTBHE TeJl.



MexaHnuueckoe JBHKE€HHE. PaBHOMEpPHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeiHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacuér myTtu u
BPEMEHU JBUKEHUS.

SABnenue nHepUMHU. 3aKOH MHEPLMU. B3auMoaeicTBue Ten Kak MpUYUHA
U3MEHEHUSI CKOPOCTH [BIMKEHHsI Tell. Macca Kak Mepa WHEPTHOCTH Teja.
[InotHocTh BeniecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYN B €AMHULE
00BbEMa BeIECTBA.

Cuiia KaKk XapakTepucTrKa B3aumoencTBrs te. Cuia yrnpyrocta U 3aKoH
I'yka. MI3MepeHune cuiibpl ¢ TOMOLIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUS U CHJia
Tsokectd. Cuila TSDKECTHM Ha JIpyrux IutaHerax. Bec Tema. HeBecoMocTs.
CrnoxxeHue CHJI, HallpaBJI€HHBIX MO OJHOW MpsAMOW. PaBHOAEHCTBYyIOIAs CHJI.
Cuna Ttpenus. TpeHUE CKOJIBKEHHUS U TpPEHHE IMOKosA. TpeHue B Mpupoae u
TEXHUKE.

Jlemoncmpayuu.

Halnronenue MexaHu4ecKoro IBM>KEHHUS Tela.
N3mepenne cKopoCTH NPSIMOJIMHENHOTO ABUKEHUS.
HaOnronenue siBieHUsI THEPIUU.
HaGnronenue n3MeHeHnsi CKOPOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHEeHUE MaccC 10 B3aUMOAECHCTBUIO TE.
CrnoxxeHue CuJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.
JIaﬁopamoprte paﬁombt U onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JABWKEHHS (IIapuka B
KUIAKOCTH, MOJIETH JEKTPUUECKOTO aBTOMOOUIISL U TaK Jajiee).
2. OmnpezneneHne CpeHE CKOPOCTH CKOJBXKEHUSI OpycKa WIM IIapuKa 1o
HaKJIOHHOW INIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OmnbITBI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh pacTsLKeHUs (aedopmaiun)
MPY>KUHBI OT MPUIIOKEHHOMN CHIIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIbI TPEHHSI CKOJIbKEHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paszpneu 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

HaBnenue. CnocoObl yMEHBIIEHUS M YBEIUYEHHs JaBiieHud. JlaBieHue
raza. 3aBHCHMMOCTb JaBJ€HUs raza OT 00béma, Temmneparypsl. llepenaua
NaBJCHUS TBEPIABIMM TEJIaMH, XUAKOCTIMU U Tazamu. 3akoH Ilackans.
[THeBMaTHUeCKuE MalIMHBL. 3aBUCUMOCTb JABJIECHUS XUAKOCTH OT TJyOWHBI.
I'uppocratnueckuit mapaaokc. CooOuiatrouuecss cocynbl. ['mapaBiandeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmMmochepHoe aaBieHue. [IpruurHbl CylecTBOBaHUS
BO3AylIHON 000s0uku 3emun. OnbiT Toppuuennu. U3mepenue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOro AaBIEHUS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Ipubops! At u3MepeHust atMoc(hepHOro AaBiICHUS.

JlencTBue KUIKOCTM M Ta3a Ha TMOTPYKEHHOE B HUX  TEJO.
BoitankuBatomasi (apxumeznoBa) cuia. 3akoH Apxumena. llnaBanue Teu.
Bosznyxonasanue.

Jemoncmpayuu.

1. 3aBUMCHUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/bl.

I'mppasiueckuit mmpecc.

[IposiBienue necTBus atMochepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YaCTH
TeNa U IJIOTHOCTU KUIKOCTH.
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7. PaBEHCTBO BBITAIKHABAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

8. YcimoBue IUIaBaHWS TeJ: IUIABaHWE WM TNOTPY’KEHHE Tl B
3aBUCUMOCTH OT COOTHOIIEHHS TUIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBaHwe 3aBUCHMOCTH Beca Tela B BOoJe OT 00bEMa
MOTPYKEHHOW B )KUJKOCTh YaCTH TENA.

2. OnpenerieHUE BBITAJKUBAIONICH CHJIBI, JCHCTBYIOIIEH Ha Telo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, AEHCTBYIOLIEH Ha
TEJIO B JKUJKOCTH, OT MACChI TeJa.

4. OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI,
JACHCTBYIOIIEH Ha TENO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOU B
AKUJKOCTh YACTH T€JA U OT IVIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WIHA KOHCTPYUPOBAHHME JIOAKU U
OIIpENICJIEHUE €€ TPY30IOABEMHOCTH.

Paszpnes S. Pabora 1 MOIIHOCTB. JHEPrus.

Mexanuueckasi padota. MOLIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [lpaBuio
paBHOBecus pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHs pblyara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHeTrnyeckas M NOTEHUUANIbHAS SHEPrUsl.
[IpeBpamieHre OAHOTO BHJA MEXAHWYECKOM OHHEPrud B APYrod. 3aKOH
COXpaHEHUS PHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU

TeJa M0 TOPU30HTATBHOM MOBEPXHOCTH.
2. HccnenoBanue yclnoBUM PaBHOBECHS pblUara.
3. M3mepenue KII/] HaKTOHHOW MIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON SHEPIHUH.
8 KUIIACC

Paszpnes 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS
BelecTBa. Macca u pa3Mepsl aTOMOB U MOJIEKYJ. OIBITHI, MOATBEPKIAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETHYECKON TEOPHH.

Mogenu TBEPAOro, *KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannuueckue u amopdubie Tena. OObsICHEHUE CBOMCTB ra3oB, KUIKOCTEH
Y TBEPABIX TEJ HA OCHOBE ITOJIOKEHUM MOJEKYISIPHO-KHHETUUECKON TEOPHHU.
CmaumnBaHKe U KaWJUISIPHBIE SBJICHUS. TEMIOBOE pacCllMpPEHNE U CKATHE.

Temneparypa. CBsI3b TeMHepaTypbl CO CKOPOCTBIO TEILUIOBOTO JBHKECHUS
yacTull. BHyTpenHss sHeprus. CrnocoObl M3MEHEHHsS] BHYTPEHHEH SHEpIruu:
Terionepeaaya M COBeplueHHe  paboTel.  Buasl  Temnonepenayu:
TEITIONPOBOHOCTh, KOHBEKIUS, U3IyYEHHUE.

KonnuectBo TeruioTel. Y aenpHasg TEIUIOEMKOCTD BelecTBa. TemIoo0OMeH 1
TEIJIOBOE paBHOBecHE. YpaBHEHUE TeruioBoro Oananca. [lnaBnenue wu
OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y AENbHAs TEIUIOTA IIJIABJICHHUS.
[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEPATYpbl KHUIIEHHUS OT aTMOC(HEPHOTro
JABJICHHUS.



BnaxuocTts BO3myxa.
DHeprus TOIIMBA. Y AebHAs TEIIOTa CTOPAHUS.
[Mpunummner pabotsl TernoBbix asuratenei KIIJ TemmoBoro aBuraresns.
TeruioBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPEIbI.
3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.
Hemoncmpayuu.
HaOnronenrie OpoyHOBCKOTO IBUKEHUS.
Hab6mronenue nuddysun.
HabGnronenue siBjeHUil cMaurBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogenue TemioBoro paciupesus Teml.
W3meHeHue naBieHUs rasza Npu U3MEHEHUU O00bEMa M HArpeBaHUM WM
OXJIaXKICHUH.
[IpaBuna n3aMepeHus: TeMIepaTyphl.
Bunae! Tenmonepenayn.
OxJ1a)kieHue IpHu COBEPIIEHUH pabOThI.
HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMMU.
CpaBHEHME TEIUTOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habnronenue KurneHus.
Habnrogenue nocTosHCTBa TEMITEPATYPhI MPH TIIaBICHUH.
Monenu TenJIOBBIX IBUTaTEICH.
Jlabopamopnuie pabomul u onvimol.
[ ]

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOW COJIM WJIM caxapa.
OnbITEl O HAOIIOICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEII.

OrnpeneneHue JaBlIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUSI BO3JyXa OT €ro
00bEMa M HaArpeBaHUs WIN OXJIAK]ICHHUS.

[IpoBepka THUMNOTE3bl JMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA
KHUJTKOCTH B TEPMOMETPUUECKON TPYyOKEe OT TeMIIepaTyphl.
HaOntonenne u3MeHEHUS! BHYTPEHHEH SHEpPruu Tejla B Ppe3ysibTaTe
Terionepeaay U padboThl BHEUTHUX CHJI.

Uccnenosanue siBieHUs] TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U
ropsiueu BOJBI.

OnpeneneHue KOJMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW MpH
TEIJI000MEHE C HAarpPEeThIM METAIUIMUECKUM LIMJIUHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

UccnenoBanue nmpouecca UCIapeHusl.

Onpenenenne OTHOCUTEIBLHOM BIAXHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEMIOTHI MIABJICHUS JIb/IA.

Paszges 7. JDiaekTpudecKkue ¥ MArHUTHbIE SIBJICHHS.

OnexkTpuzaums Ten. J[Ba poja sneKTpUuecKux 3apsaoB. B3zamMonercTBue
3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTH CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUSI MEX]Y TEJIaMH).
Onektpuueckoe nose. Hanpssk€HHOCTh 3mekTpudeckoro nons. [Ipuaiun
CYTNEPIIO3UILINU PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenmn »snekTpudeckux 3apsaoB. OJNEMEHTAPHBIA  AJIEKTPUYECKUN
3apsia. Crtpoenue aroma. [IpOBOAHWMKM W AUARIEKTPUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJOBHS CYLIECTBOBAHUSA JJIEKTPUYECKOTO TOKAa.
HNctounnku mocTOSSHHOTO ToKa. JIEMCTBUSI DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSIX U ra3ax.



Onektpuueckass nenb. Cuina Toka. ODJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YJEIBHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma gqns ywactka nenu. [locnemoBarenpHOe M HapajuIeNIbHOE COEIMHEHHE
MIPOBOAHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro TOKa. 3akoH Jlxoyms—Jlenua.
DJIEKTPUYECKUE 1IeNM M NOTPeOUTENd BIEKTPUUECKOM HSHEprud B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHble MarHuThl. B3anMoAencTBHE TOCTOSHHBIX  MArHUTOB.
MarunutHoe noje. MarHutHoe moJsie 3eMJId W €ro 3HauyeHue sl KU3HU Ha
3emute. OnbIT Opcrena. MarHuTHOE 1oJie 3JIEKTpUYecKoro Toka. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eliCTBME MArHMTHOrO MOJsi HAa MPOBOJHHK C
TOKOM. DNEKTPOJIBUTATEINb MTOCTOSTHHOTO TOKa. Hcnonws3oBanue
AIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Oneitel Dapazges. fIBieHHe HIEKTPOMarHUTHOM WHAYKIUU. [IpaBuio
Jlennia. OnextporeHeparop. CrocoObl MOTYyYEHHUS SJIEKTPUUECKON HSHEPIrum.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

e DIIEKTpU3ALUS TEIL

e JIBa poaa 3JEKTPUUECKUX 3apsiiOB U B3aUMOJACHCTBHE 3apsiKEHHBIX
TeJl.

Y CTpONCTBO U AEHCTBUE JIIEKTPOCKOIIA.
DJeKTpoCcTaTUUEeCKast MHAYKIIHUS.

3aK0H COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKHUM TOK B )KUIKOCTH.

["a3oBbIi paspsia.

N3mMepeHne cuitbl TOKa aMIIEPMETPOM.

N3MmepeHne 3eKTpUIeCKOro HAMPSHKEHUST BOJTBTMETPOM.
Peocrar u marazuH CONpOTUBIIEHUN.

B3auMopelicTBrEe MOCTOSTHHBIX MATHUTOB.

MoaenupoBaHre HEBO3MOXHOCTH Pa3/ICICHUS MTOJOCOB MarHuTa.
MopaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe noJjie Toka. DJIEKTPOMArHHuT.

JlelicTBHE MarHUTHOTO MOJIs HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUU.
OmnebiTel @apanes.

3aBUCUMOCTh HAINpaBJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHUS.

e DIJIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

e OmpITEI MO HAONIOACHHWIO DJJICKTPH3AIMU TN HWHIAYKIMCH W TIPH
COTIPUKOCHOBCHHH.

e HccrmenoBanue IEUCTBUSA DICKTPUYECKOTO IIOJISI HA IPOBOJHUKUA U
JTUDJICKTPHKH.
COopka u npoBepka pabOThI AIEKTPUUECKON LIETTH MOCTOSHHOTO TOKA.
W3mepenre u peryaIupoBaHie CHIIbI TOKA.



N3mepenne U peryaupoBaHue HAMPSKEHUS.

o HccnenoBaHne 3aBUCUMOCTH CUJIBI TOKA, MAYILETO YEPE3 PE3UCTOP, OT
CONIPOTHBIJIEHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

e  OnblITHI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBIJICHUS INMPOBOAHUKA OT €ro JJIMHBI, IUIOIIAAW MOIEPEYHOrO
CeYeHUs U MaTepHuaa.

o IIpoBepka mpaBuna CHOKEHMS HANPSHKEHUM IPU IMOCIENOBATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

o IIpoBepka mpaBuia I CHJIBI TOKA IPU NapaJUICIbHOM COEIUHEHUU
PE3UCTOPOB.

o Omnpenenenne padOThl AIEKTPHUUECKOTO TOKA, UAYILIETO YEPE3 PEIUCTOP.

o OrmnpeneneHre MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha
pe3ucrope.

o HccnenoBaHne 3aBUCMMOCTH CHIIBI TOKA, HIYIIETO YEPE3 JAMIIOUKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBarens.

o MHccnenoBaHue MarHUTHOTO B3aUMOJEHCTBUSA MMOCTOSIHHBIX MAarHUTOB.

e l3ydyeHWe MarHUTHOTO TMOJS TOCTOSHHBIX MArHUTOB MpPU HUX
00BEIMHEHUY U Pa3/ICIICHUN.

o HccnenoBaHne nEWCTBHS JJIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTPEJIKY.

e OmnbIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIbI B3aHMMOJICHCTBHS

KaTylIIKAd C TOKOM M MarHuTa OT CWJIbl TOKa M HalpaBJICHHUsS TOKa B

KaTyLIKE.

N3yuyenue AeiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBaHue u u3y4eHue padoThl AIEKTPOIBUTATENS.

N3mepenne KII/] anexTpoaBuraTeIbHON yCTaHOBKHU.

OnpITBl MO HMCCIIEOBAHUIO SBJICHHS 3JIEKTPOMAarHUTHOW WHIYKUUU:

UCCJIEIOBAaHNE M3MEHEHUN 3HAYEHUS W HalpaBieHUS MHAYKIIMOHHOIO

TOKA.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe nBukeHue. MarepuanpHasg Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHWYECKOI0 JBHKECHUS. PaBHOMEpHOE MPSIMOJIMHEWHOE
newxkeHue. HepaBHomepHoe mnpsimonuHenHOe  nBukeHue. CpenHsas w
MTHOBEHHAsl CKOPOCTb Teja P HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MpsSIMOMHEHOE NBHkeHHe. CBOOOIHOE
naaeHue. OnbeITh | amuies.

PaBHOMepHOE nBUKEHUE 1O OKpyXHOCTHU. [leprnoa u yactora oOpaleHus.
JIuHeitHas u yrioBasi CKOpoCTH. L[eHTpoCTpeMUTENbHOE YCKOPEHHUE.

Ilepseii 3akoH Herorona. Bropon 3akoH Herorona. Tperuii 3akoH
Herorona. IIpuHmun cynepno3sunuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuia TPEHUS CKOJIbKEHHS,
CUJIa TPEHUS MTOKOS, IPYTHUE BUABI TPEHUS.

Cuita TsDKEeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUsI. Y CKOpEHHE CBOOOIHOTO
nageHus. J[Bwxenne mianeT BOkpyr ComHua. IlepBasg kocMuueckass CKOPOCTb.
HesecomocTs n neperpysku.

PaBHoBecue MarepuaibHOM  TOYKH. AOCOMIOTHO  TBEPIOE  TEJO.
PaBHOBecue TBEPIOro Tena ¢ 3aKperyIEHHOM OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTtp TsxKECTH.



Nmnynsc  Tena. W3meHenuwe wumnynbca. HWmmynasc  cuiibl.  3aKOH
COXpaHEHMS UMITYJIbCa. PEakTUBHOE NBUKEHHUE.

Mexannyeckass pabota U MOUIHOCTh. PaboTa cuil TsbKeCTH, yNpyrocTH,
TpeHusi. CBA3b dHEpPruM U padoThl. [loTeHIManbHAs 3HEPrUus Tena, NOJHATOTO
HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHnMampHass JHEPrUs CKATOW IPYKUHBI.
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKON SHEPIUU. 3aKOH COXPaHEHUS
MEXaHWYECKON IHEPTUH.

Jlemoncmpayuu.

Habmoienne MeXaHWYeCcKOTo JABIMKEHHUS Tela OTHOCHUTEIBHO Pa3HBIX
TE€Jl OTCYETA.

CpaBHeHHE MyTEld U TPACKTOPUI ABMKEHHUS OJHOIO M TOrO K€ Tena
OTHOCHUTENBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO B KEHUS.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue ABMKEHUS Tella 10 OKPYKHOCTH.

HaGnrogenue MexaHUYECKUX SIBIICHUW, MPOUCXOASIIMX B CUCTEME
orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBMKECHHUH
OTHOCUTEJIbHO KaOMHETa (PUBHKHU.

3aBUCHUMOCTBh YCKOPEHHUSI T€la OT MAaCChl Tela U ACHUCTBYIOIIEN HA HETO
CHJIBI.

HaGnronenue paBeHCTBa CUIT IIPU B3aUMOJIEHCTBUH TEIL.

N3meHenune Beca Tea npyu yCKOPEHHOM JIBHKCHUU.

Ilepemaya uMIrynbpca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITYJIbCa IPHU HEYTIPYTOM B3aUMOJACHUCTBHH.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaJICHUU.
CoxpaHeHHe MEXAHUYECKOW DHEPruM IMpU JBWKECHUM Tela IOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa sl pa3roHa U JaJIbHEUIEro paBHOMEPHOIO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJIbKEHUSI OpyCKa WU JBUKEHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHrue yCKOpeHUs! Tena NpH PaBHOYCKOPEHHOM JIBMXKEHHH IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTHU OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €clid NpH PaBHOYCKOPEHHOM JIBMXKEHHH 0e€3
HayaJbHOMW CKOPOCTH IMYTH OTHOCSITCS KaK psJl HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEXKYTKH BPEMEHHU OJIUHAKOBHI.

HccnegoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHIIbI
HOPMAJILHOTO JaBJICHUSI.

Omnpenenenue kodphuiieHTa TPEHUS CKOJIbKECHHUS.

Ornpenenenne KECTKOCTU NPYKUHBI.

Onpenenenre padOThI CHIIBI TPEHUSI IPU PABHOMEPHOM JBUKEHUH TeJa
10 TOPU30HTAIILHON OBEPXHOCTH.

Onpenenenue pabOThl CWIIBI YIOPYTOCTH TMpU TMOABEME TIpy3a C
UCII0JIb30BAaHUEM HEMOJABHXKHOIO U MOABUKHOTO OJIOKOB.

N3yuyenune 3aKoHa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexanndyeckue K0J1e0aHUA M BOJHBI.



Konebarenbnoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUM:
IIEpUOJ, 4YacTOTa, aMIUINTyJa. MareMaTU4ecKnii W NPYKUHHBIA MAsTHUKH.
[IpeBpaiiienrie 3HEprun Mpu KoJieOaTeIbHOM JIBUKECHUU.

3aryxaromue kojeOaHusa. BoiHyxneHHsle  konebanus. Pesonanc.
Mexanudeckue BoOJIHBL. (CBoiicTBa MeXaHWYeCKUX BOJIH. [IpomonbHbie U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pPacnpOCTPAHEHHS.
MexaHn4deckue BOJIHBI B TBEPIAOM TEJE, CEUICMUYECKUE BOIHBI.

3BykK. ['pOMKOCTB 3ByKa M BbIcOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
YIIbTPa3BYK.

Jlemoncmpayuu.

o HaGmonenue xonebaHuii Ten MmMoja AEHCTBHEM CHUIIBI TSKECTH U CHIIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmroienne BeIHYXKIE€HHBIX KOJIEOAHUI 1 pe30HaHCA.
PacnipocTpaneHnne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYyCTHYECKHUMN PE30OHAHC.
Jlabopamopnwie pabomul u onvimol.
e OmnpeneneHue YacTOThl W MEpUOJAa KoJIeOaHUNW MaTEMAaTHYECKOIO
MasTHHKA.
o Omnpenenenue 4acTOThl U EPHOJIA KOJIEOAHUM MPYKMHHOTO MAsITHUKA.
Uccnenoanne 3aBUCUMOCTU Tepuoa KOJICOAHUN MOABEHIEHHOIO K
HUTH Tpy3a OT AJUHBI HUTH.
e MHccrnenoBanue 3aBUCHMOCTM TEepuoAa KOJI€OaHUW MPYKUHHOTO
MasgTHHKA OT MacChl Tpy3a.
o IlpoBepka He3aBHCHUMOCTU MepuoAa KojaeOaHuil Tpy3a, MOABEHIEHHOTO
K HUTH, OT Macchl Ipy3a.
e OmnbITel, JAEMOHCTPUPYIOIIHE 3aBHCHUMOCTb IE€pUoAa KOJeOaHH
MPY>KUHHOTO MAagTHUKA OT MACCHI TPy3a U KECTKOCTH NPY>KUHBI.

o H3MmepeHue yckopeHust CBOOOAHOIO MaCHUS.

Paszges 10. D1eKTpOMarHuTHOE 1M0JI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMarHuTHble BOJHBI.  CBOKCTBa
ANEKTPOMArHUTHBIX BOJIH. IIlkanma snekTpomMarHUTHBIX BOJH. Mcnosb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBS3H.

DJIEKTpOMarHuTHas npupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.
1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOUIBLHOTO
TenedoHa.

Pa3nen 11. CBeroBbIe ABJICHHUS.

JlyueBas  mopenp  cBera. HMcrounuku  cBera.  IIpsmMosmHernoe
pacnpoctpanenue cBeta. 3armeHuss Connina u JlyHsl. OTpaxeHuwe CBeTa.
[Tnockoe 3epkasno. 3akoH OTpaKeHUsI CBETA.

[Ipenomnenue cBeta. 3akoH mpesioMJieHUs] cBeTa. [loiHOEe BHyTpeHHee
oTpakeHHe cBeTa. Vcrmosib30BaHWE TIOJHOTO BHYTPEHHETO OTPaKECHHUS B
ONTHYECKUX CBETOBOAAX.



Jlmaza. Xom mywedt B smH3e. OnTudeckas cuctema QoToarmapara,
MUKpPOCKOIIa U Tejeckoma. ['J1a3 Kak onTudeckas cuctema. binzopykocTe u
JAJIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B cnektp. OmnbiTel HetoToHa. CroxeHue
CHEKTpaJbHBIX UBETOB. JlMcnepcus cBeTa.

Jlemoncmpayuu.

1. IlpamosmHENHOE pacIpOCTPAHEHUE CBETA.

2. OtpaxeHue cBerTa.

3. IlonyuyeHnune wu300paXeHU! B IIJIOCKOM, BOTHYTOM M  BBIIYKIOM
3epKajax.

IIpenomnenue ceera.

OnTuyeckuil CBETOBOJ.

XoJ ayuel B coOUparoniei JInH3e.

XoJ Jiyuer B paCCEHUBAIOIIEH JIMH3E.

Homy4eHne H300paKeHHil ¢ TOMOLIBIO JTHH3.

[Tpunuun aeiictBus horoanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

10 Mopens rnasa.

11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6em0ro cBeTa NpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yTila OTPaKEHHUsSI CBETOBOIO Jy4ya OT yriia

MaJICHUs.

2. W3yueHune xapakTEepUCTHK U300paKEeHUS MPEAMETA B IUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBHCHUMOCTH YIJla MPENIOMJIEHUSI CBETOBOTO Jiyda OT

yrila naJeHusl Ha TPAHULE «BO3TYyX—CTEKIIOM.

4. llomyueHue n300pakeHH ¢ MOMOIIbIO COOUPAIOLEH JTHH3BI.

5. Onpenenenne  (OKYCHOTO  PACCTOSIHMSI W ONTHYECKOHM  CHJIBI

coOuparomie JTMH3HI.

6. OmbITHI MO Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OmnbITHI 0 BOCOPUATHIO LIBETA MPEIMETOB MPU UX HAOIIOJECHUU Yepes

LIBETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

OneiTel Pezepdopaa u miianerapnas mozaens aroma. Monens atoma bopa.
Hcnyckanne n nornomenue cBera atoMoM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Aubda, Oera- u ramma-uziayudenus. CrpoeHue
aToMHOro  snpa. HyknonHas  mozens  atomMHOro  sngpa.  M3oromsl.
PannoaktuBHbIe npeBpaienus. llepuon nonypacnaaga aTOMHBIX sI€Ep.

SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsiI0BOTO U MAacCOBOTO YHCEIL.
DHeprusi CBsI3W aTOMHBIX aaep. CBs3b Macchl U dHEpruu. Peaknuu cuHTE3a U
nenenus anep. Uctounuku sneprun ConHUA U 3BE3I.

SAnepnas sHeprervka. JIeMCTBUS pagMOAKTHBHBIX M3JIyYEHUU HAa YKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

CriexTpbl U3Ty4YEHHUSI U MOTJIOIICHHUS.

CriexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopo/a.

Haobmronenue tpexoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3ITYyYEHUH.

Peructpatiys nznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.
./Iaﬁopamopubte pabomul u onvimeol.

1. HaGnrogeHue CrUIONIHBIX M JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

©ooNo U
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2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPIHH YACTULBI IO TOPMO3ZHOMY

nytu (o poTtorpadusim).

3. H3MepeHue panoakTUBHOTO (OHA.

IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpHTENTEHO-0000TIIAFOTITHIA MOJYJIb MPEIHA3HAYECH JUISL
CUCTeMaTH3allMl U O00OOIIEeHHs TMPEIMETHOTO COJACpKaHUSA U  OINbITa
JESITeNIbHOCTH, TPUOOPETEHHOTO MPU U3YUYEHHUU BCETO Kypca (PU3MKH, a TaKKe
JUIS TIOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy MO (U3MKE s
00y4aromuxcsi, BHIOPABIINX ATOT YUYCOHBIN MpPEIMET.

[Ipn u3ydyeHHH OAaHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS
BHUJIbI JIEATEIBHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBACTCA JIOCTUKEHUE
MPEAMETHBIX W METANpPEeIMETHBIX IUIAHUPYEMBIX pPE3yJIbTaTOB OOyYEHMS,
(dopMupyeTcsi eCTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBOGHUE HAYYHBIX METOJIOB
WCCJICTOBAHMS SIBJICHUM MPUPOBI U TEXHUKH, OBJIAJCHUE YMEHUSIMHU OOBSICHSITD
(u3nuecKue sBJICHUA, PUMEHSS MOJyYCHHbIE 3HAHUS, pellaTh 3a/layd, B TOM
YKCJIe KAUECTBEHHBIEC U AKCIIEPUMEHTAJIbHBIE.

[IpyHMNMAanbHO  JESITEIBHOCTHBIM  XapakTep  JAHHOTO  paszena
peanu3yeTcs 3a CUET TOro, 4TO 00y4aroUIMecs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpe/JiaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUW pacClO3HABaTh U HAYYHO OOBACHSITH
(u3nuecKue SIBJICHUS B OKPY KaIOIIEH MPUPOJIE U MOBCETHEBHON KU3HH;

HCIIOJIb30BaTh HAY4YHbIE METOJIbl MCCIIEOBaHUs (DU3UUECKUX SIBICHUH, B
TOM YHCIIE JJI IPOBEPKHU TUIIOTE3 U MOIYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HayYHbIE OCHOBbI HamOOJEE€ BaXKHBIX JOCTHIKEHH COBPEMEHHBIX
TEXHOJIOTUW, HAOmpUMep, MPAKTUYECKOTO  MCHOJB30BAHMS  Pa3IMYHBIX
HMCTOYHHKOB SHEPIMM Ha OCHOBE 3aKOHA MPEBPAILLEHUS M COXPAHEHUS BCEX
M3BECTHBIX BHJIOB HHEPIUU.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTO 0OIIEro oOpa3oBaHWs HAMpPaBJICHO HA JOCTHKEHUE JUYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTCJ'IBHI)IX PE3YyJILTATOB.

B pesynbrare usyuenust pu3MKu Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHus y oOyuaromierocs 0yayT cOpMHpPOBAHBI

cileayromue JIMIYHOCTHBIC PE3YJIbTAThI B HaCTH !

1) naTpUOTHYECKOI0 BOCIIMTAHMS:

—IPOSIBJICHUE UHTEPECa K HICTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PU3NYECKON HAYKU;

—IIEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUNUCKUX YUEHBIX-(HU3UKOB;

2) rpa:kIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

—TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B OOCYXJEHHUM OOIIECTBEHHO3HAYMMBIXU 3THUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (QU3UKH;

—0CO3HAaHUE BAXKHOCTU MOPAIBHO-3TUYECKUX MPUHIMUIIOB B ICSATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

—BOCHPUITUE ACTETHUUECKUX KadeCTB (PU3MYECKOM HayKu: €€ TapMOHUYHOTO IOCTPOCHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NO3HAHMSL:

—0CO3HAHUE IEHHOCTU (M3UYECKON HAYKU KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUSI MUPa, OCHOBBI PAa3BUTHS TEXHOJIOTHUH,
BAKHEMIIEN COCTABIAIOIIEH KyIbTYPBHI;

—pa3BUTHE HAYYHOU JTF0003HATETLHOCTH, UHTEPECA K UCCIIEA0BATENBCKON NEATEIbHOCTH;

5) popMupOBaAHUSA KYJIbTYPbI 3I0POBbSI 1 SIMOIUOHAJILHOTO 0JIArOMOJIyYHS:

—0CO3HAaHME IEHHOCTH O€30MacHOro obpasza »KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE, BAXKHOCTH MPABUI
0€30MacHOro MOBEACHUS HAa TPAHCIOPTE, HA JOpOrax, ¢ AJEKTPUUECKMM U TEIUIOBBIM OOOpPYJOBAHHEM B JOMAITHUX
YCIIOBUSIX;

—c(opMHUPOBAaHHOCTh HaBbIKa pedIEKCUHU, MPU3HAHUE CBOETO IpaBa HAa OMIMOKY M TAaKOTrO K€ MpaBa y JPyroro
YEJI0BEKa;

6) Tpy10BOI0 BOCIIMTAHMS:

—aKTHBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3a7a4 (B paMKax ceMbH, 00pa3oBaTeILHON OpraHu3alluu, ropojia, Kpas)
TEXHOJIOTUYECKOW M COLIMAIbHOW HANPaBAEHHOCTH, TPEOYIOIIMX B TOM YHCIIE U PU3MUECKUX 3HAHUM;

—HMHTEPEC K MPAKTUUECKOMY U3YYEHHUIO Ipodeccuid, CBSI3aHHBIX C (DU3UKOT;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

—OpHUEHTaIUs Ha TPUMEHEeHUE (PU3NYECKUX 3HAHUM JJI PeIlIeHUsI 3a/1au B 00J1aCTH OKPY’KArOIIel cpe/ibl, IIIaHUPOBaHUS
MOCTYIIKOB U OLICHKU UX BO3MOXHBIX MTOCIEACTBUM JJIs1 OKPYKAIOIIEH CPEIbI;



e —OCO3HaHHE TTI00ATHFHOTO XapaKTepa SKOJOTUUECKUX MPOOJIEM U MyTel UX PelIeHUs;

o 8) aganTanuu K U3MEHSIIOUIUMCS YCJIOBUSIM COLMATbHON U NPUPOIHOI cpelbl:

e —TOTPEOHOCTH BO B3aMMOJCHCTBUHM TPHU BBHINOJIHEHUU HCCIEAOBAHUNA M TMPOEKTOB (DHU3MUECKON HANpaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;

e —TIOBBIIIECHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO S TeIbHOCTD;

e —TOTPEOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4ncie POPMYTUPOBATH UACU, TOHATHSA, TUIIOTE3bI O PUBUUECKUX
00BbEKTaX M SIBJIICHUSAX;

e —OCO3HaHHE JCPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JacT (PU3MKU;

e —IUIAHMPOBAHHE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (PM3NUCCKUX 3HAHU;

e —CTPEMJICHHE AaHAJIM3UPOBATh M BBIABIATH B3aMMOCBSI3M TPHUPOJBI, OOIIECTBA W HIKOHOMHUKH, B TOM YHCIE C
UCTIONIb30BaHUEM (PU3NUECKUX 3HAHMIA;

e —OIICHKA CBOUX JICUCTBUH C YUETOM BIHMSHHSI Ha OKPYKAIOIIYIO CPEy, BOSMOKHBIX TIIO0ABHBIX MOCIEACTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbTaTe ocBoeHUs MporpamMMebl 1o (PU3MKE Ha ypOBHE OCHOBHOI'O 00IIET0 00pa3oBaHus y 00ydaronierocst 0yayr
chopMHpPOBaHBEI MeTalNpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE TO3HABATEIbHBIC YHHUBEpPCAIbHBIC y4eOHBIC IEHCTBHSI,
KOMMYHHUKATHUBHBIC YHUBEpCATbHBIC YICOHBIE ACHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YICOHbBIE TCHCTBHS.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble 1ornueckue aeiicTBUs:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBJICHU);

e YCTAHABJIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMKU, OCHOBAHUS JjIsl 0000IIEHNS U CpaBHEHNS,

e BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYMS B pacCMaTpUBaeMbIX (haKTaxX, TaHHBIX U HAOJIIOACHUSAX, OTHOCSITUXCS
K (PU3UYECKUM SIBJICHUSIM;

e BBISBIATH MPUUYUHHO-CJICACTBEHHbBIC CBSA3U MPU U3YYEHUU (PU3UYECKUX SIBJICHUM U MPOIECCOB, JEJIaTh BBHIBOJIBI C
UCIIOJIb30BaHUEM JICYKTUBHBIX M WMHAYKTUBHBIX YMO3aKJIIOUEHUN, BBIJBUTaTh THUIOTE3bl O B3aUMOCBS3IX
(bU3UYECKUX BEJIIMYUH,

e CaMOCTOSITEJILHO BBIOMpATh CIOCO0 pelieHusi yueOHOU (puznueckoit 3aaun (CpaBHEHHE HECKOJIBKUX BapHUaHTOB
pelnieHusi, BLIOOp HauboJiee MOIXO0ISIIETO C YYETOM CaMOCTOSITEIbHO BBIJICICHHBIX KPUTEPUER).

Ba3oBble uccienoBareabckue 1eMCTBUS:
e HCIOJIb30BAaTh BOMPOCHI KaK UCCIIEIOBATEIILCKUM HHCTPYMEHT MO3HAHMUSI;



MIPOBOJIUTH TI0 CAMOCTOSITEIIbHO COCTABICHHOMY ITUUIAHY OIIBIT, HECIOKHBIA (PU3MUECKHI SKCIIEPUMEHT, HEOOIBIIIOe
UCCleI0BaHue (PU3UIECKOTO SIBIICHUS;

OIICHWBATh Ha TPUMEHHMOCTb M JOCTOBEPHOCTh WH(MOPMAIUIO, TOIYYECHHYIO B XOJ€ HWCCICAOBAHUS WIIH
IKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOpMYyIHUpOBaTH OOOOIIEHUS W BBIBOJBI MO PE3yJbTaTaM MPOBEIEHHOTO HAOJIOJICHUS, OIBITA,
HCCIJICTOBaHMS;

MIPOTHO3WPOBATH BO3MOKHOE JalbHEHIIee pa3BUTHE (PU3HUECKHUX MPOIIECCOB, & TAK)KE BBIIBUTATH TPEITOTOKEHUS
00 WX pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pabora ¢ undpopmanmeii:

MPUMEHSATh Pa3IMIHBIC METOJbI, HHCTPYMEHTBI W 3alpPOCHl TPH MOWCKE M O0TOOpe MH(POpMAUHA WU JaHHBIX C
Y4ETOM IIPEAJIOAKEHHON yueOHOM Pu3nuecKoi 3a1auu;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh W HWHTEPHPETUPOBATH WHGOPMAIHMIO PA3IMYHBIX BHIOB U (popm
MIPEICTABIICHHS;

CaMOCTOSTEIILHO BBIOMPATh ONTUMAJbHYIO (opMy TpencTaBiieHus WHGOPMAIMA W WILTIOCTPUPOBAThH PEIIacMble
3aJ1aud HECIIOKHBIMHU CXEMaMH, TUarpaMMaMu, HHOU Tpa(uKoil 1 iX KOMOWHAITUSIMH.

KOMMyHHKaTI/IBHLle YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

B X0Ji€ 00CYyXJeHUs1 yueOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX padOT M MPOEKTOB 3a/1aBaTh BOMPOCHI IO
CyliecTBy 0OCYXJTaeMOil TeMbl M BBICKA3bIBaTh HJCU, HAIlEJICHHbIE Ha pEIIeHHE 3aJaud W TOJCpKaHHe
0aroxeIaTeaIbHOCTH OOIICHUS;

COTIOCTABJIATH CBOM CYXKICHUS C CYXACHUSIMH APYTUX YIaCTHUKOB JMAJIOTa, OOHAPYKUBATh Pa3IMYMe U CXOJICTBO
MO3UIIH;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHbMEHHBIX TEKCTaX;

nyOJMYHO TIPEACTaBIATh PE3YNbTaThl BBIMOJHEHHOTO (PU3WYECKOTO OMbITa (IPKCIEPUMEHTa, HCCIeIOBaHUs,
MIPOEKTA);

MOHMMATh U WCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAMBUAYAIbHON PAaOOTHI MPU PEIIEHWH KOHKPETHOU
(du3nueckon mpoOIeMbl;

MPUHUMATD [IETTH COBMECTHOM JESTENIbHOCTH, OPTaHU30BBIBATh JACUCTBUS MO €€ TOCTHIKEHUIO: PaCIpeeNATh POJIH,
00CYXKaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, IOCTHrasi KaueCTBEHHOTO pe3yibTara Mo CBOEMY HAIpPaBICHUIO U KOOPIUHHUPYSI
CBOM JICHCTBUS C IPYTUMH YJICHAMH KOMaHJIbI;

OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMA MPOAYKT MO KPUTEPHUSM, CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM
y4aCTHUKAaMHU B3aUMOJCHCTBHSI.



PerJIHTI/IBHLle YHuUBEpPCAJIbHBLIC yqeﬁnble HeﬁCTBHﬂ

CaMOOpFaHI/I3aHI/IH:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIUIX, TPEOYIOMUX IS perieHus (U3ndecKux 3HaHuM;
OPUEHTHUPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATHS PEIICHUN (MHAUBUIYAIbHOE, IPUHATUE PEIICHHS B TPYyIIIE,
MPUHATUE PELICHUN TPYIIOi);

CaMOCTOSITEJIBHO COCTaBJISATh AJITOPUTM pelIeHHs (U3MYECKOW 3ajaud WIM IIJJaHa HUCCIIEAOBAaHUS C Y4ETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATH MPEJIaraéMble BapUaHThl PEIICHHIA;
JienaTh BIOOP U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CﬂMOKOHTpOHL, IMOIUOHAJIbLHbINA UHTEJJIEKT:

JABaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IIPEMJIaraTh IUIaH €€ N3MECHEHUS;

OOBSACHATH MPUUYUHBI JOCTHKEHUS (HEJOCTHXKEHHSI) PE3YJIbTATOB JIEATEIbHOCTH, 1aBATh OLUEHKY MPHOOPETEHHOMY
OTIBITY;

BHOCUTb KOPPEKTUBBI B ICSITEIIBHOCTD (B TOM YHUCJE B XOJ1 BHIMOIHEHUS (PU3NYECKOTO UCCIEIOBAHUS WU TIPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBILUXCS CUTYAIMI, YCTAHOBJICHHBIX OLIMOOK, BO3HUKILIUX TPYAHOCTEH;
OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIETU U YCIOBHSIM;

CTaBUTH ce0s Ha MECTO JIPYroro YeJOBEeKa B XOJ€ COpa WM JUCKYCCHH Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI,
HaMEPEHUS U JIOTUKY IPyTOro;

MPU3HaBaTh CBOE MPABO Ha OLIMOKY MpPH pelieHuu (U3MYECKUX 3a7a4d WU B YTBEP)KICHUSAX HA HAy4YHbIE TEMbI U
TaKOE e MPaBo APYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoniy o0yuenust B 7 kJjiacce mpeIMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH
y 00y4Jaromuxcs yMEHUM:

WCIIONIb30BaTh TOHATHSA: (U3NYECKUE M XMUMHUYECKHUE SIBJICHHs, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a,
€IMHULIBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKyJa, arperatHble COCTOSIHHMS BemiecTBa (TBEPIOE, KUAKOE,
ra3oo0pa3Hoe), MEXaHHYeCKOe JBWXKEHUE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSMOJIMHENHOE), TPACKTOpHUS,
paBHOJICUCTBYIOIIAs cuiia, nedopMaius (yrnpyras, IiacTUH4eckasi), HeBeCOMOCTb, COOOIIAIOIINECS COCY/IbI;
pasnuyath sBieHus (AudQy3usi, TEIUIOBOE ABMKCHNE YaCTHI] BEIIECTBA, pABHOMEPHOE JIBMKCHHUE, HEPAaBHOMEPHOE
IBWKCHHE, MHEPIUS, B3aNMOJICHCTBUE TEJ, paBHOBECHE TBEP/BIX TEJ C 3aKPEIIEHHON OCBIO BpallleHUs, Iepenada
JaBJICHUS TBEPABIMU TEIAMH, XUAKOCTIMH M Ta3aMH, aTMOC(EpHOE AaBliCHUE, TIIABaHWE TeN, MPEBPAIICHUS
MEXaHUYECKOW SHEPruu) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
JaHHOE (PU3UYECKOE SIBJICHUE;



pacro3HaBaTh MPOSIBICHUE M3YYECHHBIX (PU3MUECKHUX SBICHHN B OKPYKAIOIIEM MHUpPE, B TOM 4YHcCIe (PU3NUECKUE
SBJICHHSI B IPUPOJE: NMPUMEPHI ABMKEHUS C PA3IUYHBIMU CKOPOCTSMHM B KMBOW M HEXUBOHW MPUPOJIE, IEUCTBUE
CIJIBI TPEHUS B MPHUPOJAE M TEXHUKE, BIUSHUE aTMOC(PEPHOTO MAaBJICHUS HA >KMBOW OpraHU3M, IJIaBaHUE DPbIO,
pBIMary B TeIE YCIOBEKA, IPH 3TOM IEPEBOAUTH MPAKTHYCCKYIO 3a/ady B YYCOHYIO, BBIACIITH CYIICCTBCHHBIC
CBOMCTBA (MPU3HAKN) (1)1/131/1%01(1/1)( SIBJICHU;

ONKCHIBATh U3yYECHHBIE CBOMCTBA TEN U (bmuqecxne SIBJICHUS, UCTIONB3Yys (PU3NUYECKUe BEIUYUHBI (Macca, 00BEM,
IJIOTHOCTh BEUIECTBA, BPEMsI, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHIIA TSXKECTH, BEC TEJa, CHUJIa
TpeHusl, AaBieHue (TBEPAOIO Telna, KUIAKOCTH, Ta3a), BHITAJKMBAIONIAs CHJIA, MEXaHHMYecKass paboTa, MOIIHOCTD,
IJIEYO CUJIbI, MOMEHT CHJIbI, KO3(DPHUIMEHT MOJE3HOr0 ACHCTBUS MEXAaHU3MOB, KMHETHYECKass M MOTEHUUAJIbHAs
SHEPIrHUs), IPU ONMUCAHUH IPABUIBHO TPAKTOBATH (PU3UYECKHUI CMBICI UCIOJb3YEMbIX BEJIMYUH, UX 0003HAUYCHHS U
€AVHUIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (DOPMYJIbI, CBSA3BIBAIOIIME JTAHHYIO (DU3UUYECKYIO BEITMUUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH T'paUKU U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYNH;

XapaKTEepHU30BaTh CBOMCTBA Te€J, (PU3MUYECKHE SIBJCHUS W IPOLIECCHI, UCHOJb3Ys MpPaBUJIa CIOKEHUS CHII (BIIOJb
OJIHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBuiIO paBHOBeCHs pbryara (0JI0Ka), «3070TOE
MPaBUJIO» MEXAHHMKH, 3aKOH COXPAHEHUS MEXaHMYECKOW PHEPruu, MpPU ITOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3aIIMChIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3NYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTyalUHUl MPaKTUKO-
OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATH NPUYMHHO-CICJCTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE u3 1-2
JIOTUYECKHUX IIAroB C Omopo Ha 1-2 W3y4yeHHBIX CBOWCTBA (PU3MYECKUX SIBIICHUU, (PU3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemiath pacu€THble 3aaud B 1—2 JeHCTBUA, MCHOJIb3Yd 3aKOHBI M (DOPMYJIbI, CBS3bIBAIOLIME (PU3HUECKHE
BEJIMYMHBI: HAa OCHOBE aHajiM3a YCIOBUS 3aJladyd 3aluChiBaTh KPAaTKOE YCJIOBHE, MOJACTABIATH (DU3NYECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIE JAHHBIE, HEOOXOIUMBbIE JJI peIeHUs 3a1ad,
OLICHUBATh PEATMCTUYHOCTD MOTYYEHHON PU3NUECKON BETUUUHBL;

pacno3HaBaTh MpOOJEMbl, KOTOPbIE MOXKHO PEUIUTh MpPU MNOMOUIM (PU3NYECKUX METOJ0B, B OIUCAHUU
MCCJIEIOBAHMS BBIACIATh POBEPSEMOE MPEAIONI0KEHUE (TUIIOTE3Y), pa3INyaTh U HUHTEPIPETUPOBATH MOITYUCHHBIN
pe3ynbTaT, HAXOJAUTh OITMOKHU B XO/JI€ OMbITA, eJIaTh BHIBOBI [0 €TI0 Pe3yJIbTaTaM;

IPOBOJIUTH OMBITHI O HAOMIOAEHUIO (U3UYECKUX SIBJICHUNM WU (U3NUECKUX CBOUCTB Tel: (opMyaupoBaTh
poBepsAeMbIe MTPEANOII0KEHUS, COOUPATh YCTAHOBKY M3 MPEJIOKEHHOI0 000pYy10BaHMUsI, 3alTUChIBATh XOJ OTbITA U
bopMyIUpOBaThH BHIBOJIHI,

BBINIOJIHATDh TPSMbIE HU3MEPEHUS PpACCTOSHUS, BPEMEHH, Macchl Tela, 00bEMa, CUJIBI U TEMIIEpaTypbl C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX M IMGPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS MPUOOPOB € YUYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;



MPOBOANTH MCCIEAOBAHUE 3aBHUCHUMOCTH OJHOW (PU3NYECKOW BETUYHMHBI OT IPYrOW C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUI (3aBUCMMOCTH IyTH PAaBHOMEPHO MBIXKYLIErOCS Tela OT BPEMEHM JIBMXKCHMS Tella, CUJIbl TPEHUS
CKOJIBKEHHSI OT Beca Tela, KauecTBa 00padOTKM MOBEPXHOCTEN TEN M HE3aBUCHUMOCTH CHJIbI TPEHHS OT ILIOMIAIU
CONPUKOCHOBEHHSI TEJ, CHJIbI YNPYrOCTH OT YAJIMHEHHUS NPYKUHBI, BBITAIKUBAIOMIEH CHIBI OT O0BEMA
MOTPYKEHHOW YacTH Teja M OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH T€ja, OT IiyOHWHBI, Ha
KOTOPYIO TOTPYKEHO TEeJO, YCJIOBHM TUIaBaHHS TEJ, YCIOBUN paBHOBECHS pbluara U OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUH y4e€OHOTO MCCIIEAOBAaHUSA, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHUS, CIEAYs MPEIT0OKECHHOMY
1aHy, GUKCUPOBATH PE3YNIbTAThI MOTYYCHHOM 3aBUCUMOCTH (PU3MUECKUX BETUYHH B BUJIE MPEATIOKEHHBIX TaOIHUIL
U TpauKOB, 1€J1aTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

MIPOBOJIUTHh KOCBEHHBIE U3MEPEHUS (PU3HMUECKUX BETUYHMH (IJIOTHOCThH BEIIECTBA KUJIKOCTU M TBEPAOrO Teja, CHUiia
TPEHUS CKOJIBXEHUS, TABICHUE BO3AYyXa, BRITAIKUBAIOIIAS CHUJIA, ICHCTBYIONIAS HA MOTPYXKEHHOE B )KUIKOCTH TEJIO,
KO3(DPUIIMEHT TMOJE3HOTO JEHUCTBHUS MPOCTBHIX MEXAaHU3MOB), CIEAys MPEAJIOKEHHOW WHCTPYKLHUHU: MpHU
BBHITIOJTHEHUH U3MEPEHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUYEHUE HCKOMOM BEIUYUHBL;
coOJII01aTh MTpaBuila TEXHUKHU 0€30MMaCHOCTH IPH padoTe ¢ 1abopaTOpHBIM 000PYIOBAHHUEM;

YKa3bIBaTh TMPUHIUIB JCHCTBUS MPUOOPOB W TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETp, JUHAMOMETP,
coo0IarouIMecs: COCybl, 0apOMETp, pblyar, NOJBHKHBINA U HEMOJABHKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTepU30BaTh MPUHIMUIBI JEHCTBUS HW3YYCHHBIX NMPUOOPOB M TEXHUUECKHX YCTPOWCTB C OMOPOM HAa HX
onucaHus (B TOM YMCIE: TOAIIUITHUKH, YCTPOUCTBO BOAOIPOBOIA, TUAPABINYECKUN MTPECC, MAHOMETP, BHICOTOMED,
MOPIITHEBOM HACOC, apEOMET]), UCTIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3UUYECKUX SBJICHUM U HE0OXOuMbIe (pU3nUeCcKue
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI (HAXOAUTHh MH(OPMALIUIO O MTPUMEPax) MPAKTHUECKOTO MCTOIh30BaHUS (PU3NIECKIX 3HAHUHN
B TIOBCEIHEBHOW >KM3HM i1 oOecrieueHHs] Oe30MacHOCTH Mpu oOpanieHMu ¢ OpudopamMu UM TEXHHUYECKUMU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOT0 MOBEJECHUS B OKPY KaIOIIEH Cpee;
OCYUIECTBJISATh OTOOP UCTOYHUKOB MH(OopManuu B UHTepHETE B COOTBETCTBHHM C 3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM,
HA OCHOBE MMEIOIUXCS 3HAaHWW M MyTEM CPaBHEHUS PA3NUYHBIX MCTOUYHHKOB BBLACTATH MH(YOPMAIHMIO, KOTOpas
SBIISIETCS IPOTUBOPEUMBON MITM MOXKET OBITh HETOCTOBEPHOIA;

MCIIOJIb30BaTh MPH BBIMOJHEHUN YYE€OHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO JIMTEPATYpy (PU3HUECKOTO COJAEPKAHMS,
CIIpaBOYHbIE Marepuaibl, pecypcbl ceTtu WHTepHeT, BiaaeTb NOpUéMaMu KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHbIE KpaTKWE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3 MCTOYHHUKOB HMH(OpManuu
(u3MUECKOro CoJiepKaHus, B TOM YHCIE IMyOJMYHO AENaTh KpaTKhe COOOILIEHUs O pe3ysibTaTax MPOEKTOB HIIU
y4eOHBIX HMCCIEAOBaHUN, TIPU STOM TPaMOTHO HCIIOJIB30BAaTh M3YYCHHBIH MOHSITHHWHBIN ammapaT Kypca (U3HKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;



IIPU BBITIOJIHEHUHM Y4YE€OHBIX MPOEKTOB U MCCIEIOBAHUN PACIPENENSATh 00SI3aHHOCTU B T'PYIIIE B COOTBETCTBHH C
MTOCTAaBJIEHHBIMH 33Jja4aMHt, CJIEAUTH 32 BBIIIOJHEHUEM IIJIaHA ACHCTBUM, aIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]T
B JIEATENBHOCTD TPYIIIBI, BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOICVICTBHE, YUUTHIBAS MHEHUE OKPYKAOLIUX.

K koHIty 00y4eHus B 8 Ki1acce npeaMeTHbIC Pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPaxaTh chOpMUPOBAHHOCTH
y 00y4aronmxcs yMeHUM:

WCIIOJB30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE ABUXKEHHE aTOMOB M MOJIEKYJ, arperaTtHble
COCTOSIHHS BEIIECTBA, KPUCTAUIMYECKHE W aMop(dHBIE Tella, HACHIICHHBIM W HEHACHIIIEHHBIN Iap, BIAXKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHsISI SHEPrus, TEIUIOBOM JBUraTellb, 3JIEMEHTApHBIM SJIEKTPUYECKUA 3aps,
AIEKTPUUYECKOE MOJIe, TPOBOAHUKH U TUDJICKTPUKHU, TOCTOSHHBIN JIEKTPUUECKUN TOK, MArHUTHOE TOJIE;

paznuyaTh SBJIECHHS (TEIJIOBOE pACIIMPEHUE M CXKaTue, TEIUIonepenaya, TEIJIOBOE PaBHOBECHE, CMAadyMBaHUE,
KalWUISIPHBIC SIBJICHUS, HWCIAPEHHME, KOHJICHCAIlWsl, IUIaBJICHUE, KpUCTaUih3anus (OTBEpACBAaHUE), KHUIICHHE,
Teronepenaya (TEIIONPOBOJHOCTb, KOHBEKUUS, H3IYUYEHHUE), DJIEKTpHU3alus TeJl, B3aUMOJCIHCTBUE 3apsioB,
JEUCTBUS IEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAaHHUE, B3AMMO/ICHICTBUE MAarHUTOB, JICMCTBUE MAarHUTHOTO TOJIS Ha
MPOBOJAHUK C TOKOM, JICKTPOMArHUTHAsI UHAYKI[US) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (PU3MUECKUX SIBJICHUN B OKPYXKAIOLIEM MHUpPE, B TOM 4Hucle (PU3NUECKUE
SIBJICHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSXKCHUE W KAMWJUISIPHBIE SIBJICHUS B MPUPOJIE, KPUCTAUIBI B MPUPOJIE,
m3nydyenre CoJiHIA, 3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, HWHES, CHEra,
AJIEKTPUUYECKHUE SIBJICHUSI B aTMoOc(epe, DJIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE IMOJe 3eMJid, Apeud
MOJIIOCOB, POJIb MATHUTHOTO TOJISL JJIsI )KU3HU Ha 3emiie, MOJISPHOE CUSTHUE, TIPU STOM MEPEBOJIUTH MPAKTHUYECKYIO
3a/1a4y B y4eOHYI0, BBIJICIAThH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKU) (PU3NUECKUX SBJICHUI;

OTHUCHIBATh U3YUYEHHBIE CBOMCTBA Tel W (PU3UYECKUE SIBJICHUS, UCTIONB3Ys (pU3NUecKue BEIUYUHBI (TeMIleparypa,
BHYTPEHHSISI DHEPIUs, KOJIUYECTBO TEIUIOTHI, y/ACIbHAsI TEIIOEMKOCTh BEIECTBA, YJEIbHasl TEIUIOTa IUIABJICHUS,
yJelibHAasl TEIUI0Ta MapooOpa3oBaHus, yAelbHAs TEIJIOTa CrOPAaHUs TOIIMBA, KOAP(MULUHUEHT MOJIE3HOTO JEUCTBUS
TEIJIOBOM MAIlIMHbI, OTHOCUTEIbHAS BJIAKHOCTh BO3/yXa, JJICKTPUUYECKUIM 3apsj, CUJIa TOKa, DJIEKTPUYECKOE
HaMpspKeHUE, COMPOTHUBIICHHE TMPOBOJHUKA, VYACIBHOE COMPOTUBICHHE BEIIECTBa, paboTa W  MOIIHOCTh
AJIEKTPUUYECKOTO TOKa), MPHU ONHCAHUU TPABUIBHO TPAKTOBATH (DU3UUECKUN CMBICT HCIOJIb3YEMbIX BEIUYUH,
0003HaYEHUsI W €AUHUIIBI (DU3NYECKUX BEIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMHU BEJIMUMHAMU, CTPOUTH TpaUKH U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SBJICHHS U TPOIECChI, KCIOJb3ys OCHOBHBIC IOJIOKECHHS
MOJICKYJISIPHO-KHHETUUECKON TEOPUU CTPOEHHUS BEILECTBA, NMPUHIUIN CYMNEPHO3UIIUA ToJIe (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH Oma st yyacTka uenu, 3akoH Jxoyns—JleHna, 3akoH coxpaHeHUs
SHEPIuH, IPU 3TOM JIaBaTh CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aITUCHIBATh €70 MaTEeMaTHYECKOE BHIPAKEHUE;



OOBSCHATh (U3NYECKUE TPOILECChl U CBOMCTBA Tel, B TOM YHCI€ M B KOHTEKCTE CHUTYallMil TMPAKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHOCIECACTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE U3 12
JIOTUYECKHUX IIIaroB ¢ OMOpOH Ha 1—2 M3y4YEHHBIX CBONCTBA (PU3UUECKUX SIBICHHUM, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemath pacy€THble 3aqaud B 2—3 JEHCTBUS, HCIOJB3YyS 3aKOHBI U (OPMYJIbI, CBSI3BIBAIOIIUE (DHU3HUECKHE
BEJIMYMHBL: HA OCHOBE aHAJIM3a yCIOBUS 3aJa4M 3alHChIBATh KPATKOE YCIOBHE, BBISBIATH HETOCTATOK JAHHBIX JJIS
pelleHusl 3aja4yd, BBHIOMpATh 3aKOHBI U (OpMysbl, HEOOXOAMMBIEC Al €€ pelIeHUs, MPOBOAUTH PaCUETHl U
CpaBHMBATh MOJIYYCHHOE 3HAUCHNE (PU3NUECKOIN BEIUMYMHBI C H3BECTHBIMU JaHHBIMU;

pacno3HaBaTh NpOOJIEMbl, KOTOPhIE MOKHO PEUIUTh MPHU MOMOIIUA (PU3HMUECKHMX METOJIOB, HUCIONb3YS OINUCAHUE
WCCJIEIOBAHMS, BBIIETATh IPOBEPSIEMOE MPEIINONIOKEHUE, OLICHUBATh MPaBUIBHOCTh TMOPSAAKA IMPOBEICHUS
WCCJIEI0BAHMS, IETATh BBIBOIBI;

MIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBJICHUN WM (PU3HYECKUX CBOMCTB Tel (KalWJUIPHBIE SBJICHUSA,
3aBUCUMOCTH JJaBJIEHUSI BO3AyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HarpeBaHUs Mpu
M3IIyYEHUH OT LIBETa M3JIydarouled (IMorionaronieil) moBepXHOCTH, CKOPOCTh UCHAPEHHsS BOJBI OT TEMIEPATYpPbI
KUAKOCTH W IUIOIIAAM €€ TOBEPXHOCTH, OJJIEKTpHU3alUsi Tel U B3aUMOJCHCTBUE DJIEKTPUUYECKUX 3apsiOB,
B3aUMOJICHCTBUE TOCTOSHHBIX MarHUTOB, BHU3yallM3allMsl MAarHUTHBIX MOJIEW IMOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHUTHOT'O MOJISI Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIE€KTPOMATrHUTA, CBOMCTBA AJEKTPOJABUTATENS TOCTOSTHHOTO
TOKa): (POPMYJIMPOBATH MPOBEPSEMbIE NPEANOIOKEHUSA, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHHUS,
OMKCBIBATH X0/ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIMIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIBHOM BIAXHOCTH BO3/yXa, CHUJIbl TOKA, HAMPSHKEHUS C
MCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U AATUYUKOB (PU3MUECKUX BEIMYHMH, CPABHUBAThH PE3YJIbTATHI U3MEPEHUI C
y4ETOM 3aJIaHHOU a0COTIOTHON MOTPEIIHOCTH;

MPOBOJIUTh HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DPU3UYECKON BEIUYHMHBI OT APYrol C MCIHOJb30BAHHUEM MPSIMBIX
U3MEPEHUI (3aBHCHUMOCTh CONPOTUBJIECHUS MPOBOJAHHMKA OT €ro JUIMHBI, IUIOIIAAX IOMNEPEYHOr0 CEYEHUS U
YAEIBHOTO COMPOTUBJICHUSI BEUIECTBA MPOBOAHUKA, CHIIBI TOKA, UAYILIErO 4Yepe3 MPOBOJHMK, OT HANPSKEHHS Ha
MIPOBOJIHUKE, HMCCIEJIO0BAHUE MOCIEIO0BATENBHOTO W MapajUIeIbHOTO COEIWHEHUW NPOBOJHUKOB): IJIAHUPOBATH
UCCJIEI0BaHNE, COOMpPATh YCTAHOBKY M BBINOJHATh M3MEPEHUs, CIeAys MPEeasioKeHHOMY IUIaHy, (PUKCHpPOBAThH
pe3ynbTaThl MOJMYYEHHOM 3aBUCUMOCTH B BuUAE Tabmul u rpaduKoB, [ejaTh BBIBOABI IO pe3yJbTaTaM
UCCJIeIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHUs] (PU3MUECKUX BEIMYMH (yAelIbHas TEMJIOEMKOCTh BEIIECTBA, CONPOTHUBIICHUE
IpPOBOJHMKA, paboTa U  MOIIHOCTh  JJICKTPUYECKOTO  TOKA): IUIAHUPOBaTh  HU3MEpPEHHUs, CoOHUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYS MPEIIOKEHHON MHCTPYKIIMHU, U BEIYUCIIATD 3HAUEHUE BEJIMYUHBI,
coOJII0/1aTh MpaBuiia TEXHUKU 0€30MMaCHOCTH P paboTe ¢ Jab0paTOPHBIM 000PYA0BAHUEM;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HW3YYCHHBIX TNMPUOOPOB M TEXHUUECKUX YCTPOWCTB C OMOPOM Ha HX
onucaHus (B TOM YHCIIE: CHCTEMa OTOIUIEHHS JOMOB, TMIPOMETp, MapoBas TypOMHA, aMIEpPMETp, BOJBTMETP,
CUETYMK IJIEKTPUYECKOM OSHEPTUH, JJIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTelIbHbIE SIEKTPONPHOOPHI
(TpuMepsI), FNEKTPUUECKUE MPEIOXPAHUTENH, HIEKTPOMATHUT, 3JIEKTPOJABUTATENb TOCTOSHHOIO TOKA), UCIIOIb3Ys
3HaHUA O CBOMCTBAX (PU3UUECKUX SBICHUMN U HE0OX0uMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA W HM3MEPHUTEIbHBIE MPHUOOPHI MO CXeMaM M CXEMaTHYHBIM
pUCYHKaM (KHIKOCTHBII TEPMOMETp, TEPMOC, ICHXPOMETpP, THIPOMETP, ABHIaTelb BHYTPEHHEIO CrOpaHUs,
DJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbI OSJICKTPUYCCKHUX LEHCH C MOCICIOBATCIBHBIM M IapAILICIbHBIM
COEIMHEHHEM 3JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAYEHUS AIIEMEHTOB JIEKTPUUYECKUX LENEH;

MPUBOANUTH NMPUMEPHI (HAXOAUTh UHPOPMALIMIO O IPUMEPAX) MPAKTHUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUUN
B IIOBCEIHEBHOW >KM3HM /I OOecredyeHus Oe30MacHOCTH MpU OOpallleHuHM ¢ MpUOOpaMu M TEXHUYECKUMU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJOTMYECKOI0 MOBEJEHUS B OKPY KaIOILIEH Cpee;
OCYUIECTBJIATh MOUCK MH(pOpMaMK (PU3NYECKOro coaepxaHus B MHTepHETe, HA OCHOBE MMEIOLIUXCS 3HAHUU U
MyTEM CpPaBHEHHUS JOIMOJHHUTEIbHBIX MCTOYHUKOB BBIAEIATh MH(POPMALIMIO, KOTOpPasl SBISETCA MPOTUBOPEUUBOU
WJTM MOKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBINOJHEHUU YYE€OHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO JINTEPATYpy (PU3HUECKOTO COAEPKAHMS,
CIOpaBOYHBIE MaTrepuaibl, pecypcbl ceTu HWHTepHEeT, BiaAeTh NpPUEMAMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO371aBaTh COOCTBEHHbBIE NMHCbMEHHBIE M KPAaTKUE YCTHBbIE COOOLIEHUs, 0000mas MHPOPMALUIO U3 HECKOJIbKHX
MCTOYHUKOB (PU3UYECKOrO COJAEpXkKaHUSA, B TOM YHCIE NYOIMYHO NPEICTaBIATH PE3yJbTaThbl MPOEKTHOM WIIN
HCCIIEIOBATENIbCKON NIESITENBHOCTH, IIPA 3TOM I'PAMOTHO MCIOJIB30BAaTh W3YyYECHHBIM MOHATUMHBIN anmapar Kypca
(U3HKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALINEH;

MIpU BBIIOJHEHUH YYE€OHBIX MPOEKTOB M HMCCIENOBAHUN (PU3HUECKUX MPOLIECCOB pACHPENEHATh OOS3aHHOCTU B
rpynne B COOTBETCTBUM C TIOCTaBJICHHBIMU 33JadyaMH, CJIEAWTh 3a BBIIIOJIHEHHEM IUJJaHA JEWCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHUBAaTh COOCTBEHHBIM BKJAJ B JI€ATEIBbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMOJICHCTBUE, TPOSBIISISI TOTOBHOCTH pa3peliaTh KOH(MIUKTHI.

K xoH1y oOyuenus B 9 kjacce npegMeTHbIe pe3ybTaThl HA 0230BOM YPOBHE JOJIKHBI OTpaxaTh C(POPMUPOBAHHOCTD
y 00y4Jaromuxcs YMEHUM:

UCIIOJIb30BaTh MOHATHS: CHCTeMa OTCYETa, MaTepualbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIHLHOCTh MEXAaHUYECKOTO
IBWKEHUs, nedopmanus (ymnpyras, IjlacTUYecKas), TPEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
NEPErpy3KH, LUEHTP TSHKECTH, a0COJIIOTHO TBEPLOE TEJIO, LEHTP TSKECTH TBEPAOTO Tela, pPABHOBECHUE,
MEXaHUYeCKue KOJeOaHusi W BOJHBI, 3BYK, HH(QPa3ByK M YJIbTPa3ByK, O3JEKTPOMArHUTHbIC BOJHBI, IIKaJa
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO3OPKOCTh, CIIEKTPhI UCIYCKAHMS W TMOTJIOUIEHUS, ainbda,
0eTa- U raMMa-U3Ty4YeHuUs, U30TOIbI, IAEPHAS YPHEPreTHKA;



paznuyaTh SBJIICEHHS (PaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJMHEMHOE JIBUJKEHHE, PaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JBUKEHUE, CBOOOJHOE IMaJICHUE TEJl, PABHOMEPHOE JIBH)KEHHE 110 OKPYXHOCTH, B3aUMOJCHCTBUE
TE€J, PEAKTUBHOE JBUKEHHE, KOJIeOATENbHOE IBM)KCHHE (3aTyXarolIMe W BBIHYKJICHHBIE KOJICOaHUs), PE30HAHC,
BOJIHOBOE€ JIBH)KEHHE, OTPAXKEHUE 3BYKa, MPSMOJIMHEHHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPEJIOMIICHHUE CBETA,
MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKE€HHE OEJIOro CBETa B CIEKTP M CIOKEHUE CIEKTPAIBbHBIX LIBETOB,
JUCHEPCHS] CBETA, €CTECTBEHHAs pPaJHOaKTUBHOCTb, BO3HWKHOBEHHE JMHENYATOrO CIEKTpa H3IYy4YEHHUs) 10
OTHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHUE;
pacro3HaBaTh MPOSIBIIEHWE MU3YYEHHBIX (PM3MUECKUX SIBICHUN B OKpY’KaloleM Mupe (B TOM yucie (pusnueckue
SABJICHHS B IPUPOJE: NMPUIIUBBI U OTIUBBI, IBHKEHUE TUIaHeT COMHEYHOM CHCTEMbI, pEaKTUBHOE JIBUKEHUE KHBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHUE, CECMHYECKUE BOJIHBI, IlyHAMH, X0, I[BETA TEll,
ONTHYECKHUE SIBJICHUSA B MPUPOJE, OMOJOTMYECKOe NEHCTBUE BUAMMOIO, YIbTPA(PUOIETOBOTO U PEHTIE€HOBCKOIO
U3IIyYEHHI, €CTECTBEHHBI PAJAMOAKTUBHBIN (POH, KOCMHYECKHE JIy4H, PAJUOAKTUBHOE H3IyYEHHUE MPUPOIHBIX
MUHEpPAJOB, ACHCTBUE PAJUOAKTUBHBIX M3JyYCHHI HA OPTaHHU3M YEJIOBEKA), IPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO
3a/1a4y B Y4€OHYI0, BBIJICIAThH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKK) (PU3NUECKUX SIBJICHUI;

ONKCHIBATh WM3YYEHHBbIE CBOWCTBA Te€N U (DU3UUYECKUE SIBJICHUS, MCHOJIB3Yys (PU3MUYECKUE BEIMYMHBI (CpemHss U
MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABUKEHUH, YCKOPEHHUE, MEPEMEILEHNUE, ITyTh, YIIIOBas CKOPOCTh,
CuJia TPEHHUs, CHJIa YIPYTOCTH, CHJIAa TSYKECTU, YCKOPEHUE CBOOOIHOTO MAaJICHUs, BEC TEJa, UMITYJIbC TENA, UMITYJIbC
CWJIbI, MEXaHUYECKasi pad0Ta U MOUIHOCTb, MMOTEHIMATIbHASL SHEPTHS TeJla, MOJAHITOr0 HaJl MOBEPXHOCTHIO 3€MJIH,
MOTEHIMANbHAS JHEPrUsl CKATOW MPYKUHbI, KUHETUYECKAsl SHEPIrusl, MOJHAs MEXaHWYecKas SHEprus, Mepuoja u
yacToTa KoJieOaHuH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BbICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTeb MPEIOMICHUS
Cpenbl), MPU OMHMCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUM CMBICT MCIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUSA U
eAUHUIBI (PU3NYECKUX BEIMYHMH, HAXOIUTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH T'paUKU U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYNH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UUECKUE SIBJICHUS U TPOLECCHI, UCMOIb3Ys 3aKOH COXPAHEHUs SHEPTHUH, 3aKOH
BCEMHUPHOI'O TATOTEHMSI, MPUHLHUII CYNEPIO3UIMU CHJI, TPUHIMI OTHOCUTENbHOCTU ['anuies, 3akoHsl HproTOHA,
3aKOH COXPAHEHMS] MMIYJbCA, 3aKOHbl OTPAXEHUS U MPETOMIICHHS CBETAa, 3aKOHbI COXPAHEHMs 3apsi0BOr0 U
MacCOBOT'0 YMCEN NPH SAEPHBIX PEaKUUAX, IPU ITOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alHUCHIBATH €TI0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MUECKHE TPOLECChl W CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE CHUTyallud MpPaKTUKO-
OpUEHTHUPOBAHHOTO XapakTepa: BbIABIATH NPUUYMHHO-CIEJACTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE H3 2-3
JIOTUYECKUX IIIaroB C OMOpOM Ha 2—3 H3YYEHHBIX CBOMCTBA (DU3UYECKUX SIBICHHUM, (PU3NYECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

pemiath pacy€THble 3aJayd (OMUpAIOIIMECs Ha CUCTEMY M3 2—3 ypaBHEHHUM), UCMOJIb3yS 3aKOHBI U (DOpPMYIIbI,
CBA3BIBaIOIME (PM3MUECKUE BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJayd 3alUChIBATh KPATKOE YCIOBHE,



BBISIBJISITH HEJIOCTAIONINE MIIM U30BITOUHBIC JaHHBIC, BBIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE IS PEIICHUS,
MPOBOANTDH PACUETHI U OLICHUBATH PEATMCTUIHOCTH MOTYYCHHOTO 3HaYCHHS (PU3NUECKON BEJIMYMHBI,

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPH MOMOIIM (PU3NYECKUX METOAOB, HCIONb3Yys OINHUCAHUE
WCCJIEIOBAHMS, BBIIEIATH IPOBEPSIEMOE MPEIIOIOKEHUE, OLICHUBATh MPaBUIBHOCTh TMOPSAKA IMPOBEICHUS
MCCJIEI0BAHMS, 1€TaTh BBIBO/IbI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJEHUN U ONBITOB;

MPOBOAMUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUN MU (PU3UYECKHX CBOWCTB TeN (M3y4EHHE BTOPOTO
3akoHa HprOTOHA, 3aKOHA COXpPAaHEHUs PHEPrUH, 3aBUCHMOCTH MEpUoa KoJeOaHUN MPYKMHHOTO MAasATHHKA OT
Macchl Ipy3a M KECTKOCTH NPYKMHBI M HE3aBUCUMOCTh OT aMIUIMTYAbl MaJbIX KOJIEOAHUM, MPSAMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, Pa3ioKeHUEe OeI0ro CBeTa B CIEKTP, U3YYEHHE CBOMCTB N300paKEHU B IJIOCKOM 3€pKalie
Y CBOWCTB M300pakeHUs MpeAMeTa B coOuparoileld JuH3e, HAOJI0JCHUE CIUIOMIHBIX M JIMHEWYaThIX CIEKTPOB
M3IIyYEHHMsI): CaMOCTOSITEIbBHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa o0OpyAOBaHUS, OMUCHIBATH XOJ
OMbITA U €r0 Pe3yJIbTaThl, POPMYIHPOBATH BHIBOBL;

MPOBOJIUTh MPU HEOOXOJUMOCTH CEPHUIO MPSMBIX HM3MEPEHUM, ONpeneNsisi CpeaHee 3HAuYeHHEe H3MepAeMOun
BeMIMUUHBl ((POKYCHOE paccTosiHue coOuparoniel JIMH3bI), OOOCHOBBIBaTH BBIOOP CMOCO0Aa HM3MEPEHUS
(M3MepUTENBHHOTO TTPUOOpPA);

MPOBOJIUTh MCCIIEIOBAHUE 3aBHCHUMOCTEH (DU3MUECKUX BEIUYMH C MCIOJb30BAHUEM MPSAMBIX HW3MEpPEHUU
(3aBHCHMOCTb MYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HauaJIbHOM CKOPOCTH, IEPHOJA KOJeOaHU
MaTeMaTUYeCKOr0 MasATHHKA OT JUIMHbl HUTH, 3aBUCHUMOCTH yIJla OTpPaXeHHs CBeTa OT yrja MaJeHHs U yria
MpEeJOMJIEHUsT OT yrjia TMaJieHus): IUIaHUPOBAaTh HCCIEAOBaHUE, CaMOCTOSITENIbBHO COOUpaTh YCTAHOBKY,
(UKCHpPOBaTh PE3yJbTAThl MOJTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIIMYUH B BHJE TaONHIl U rpaduKoB, JeaTh
BBIBOJIbI 10 pe3yJIbTaTaM UCCIEI0BAHMUS;

MPOBOJIUTh KOCBEHHbIE HW3MEPEHMsS] (PU3NYECKUX BEJIWYUH (CpeoHss CKOPOCTh M YCKOPEHHE Tena Mpu
PAaBHOYCKOPEHHOM [IBU)KEHHUH, YCKOPEHHE CBOOOJHOTO MAaJeHUs, KECTKOCTh MPYXKUHBI, KOIP(GULHUEHT TpPEeHUs
CKOJIBKEHHSI, MEXaHUYeCKasi padoTa U MOIIHOCTb, YaCTOTA U NEPHUO] KOJICOAaHUI MaTeMaTUYECKOro U MPYKUHHOTO
MasiITHUKOB, ONTHYECKAas Cujia COOMpAIOIICH JMH3bI, PaAUOaKTUBHBIN ()OH): MIAHUPOBATH MU3MEPEHUS, COOUPATH
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBINOJHATH W3MEPEHMS, CIEAys NPEIJOKEHHOM HMHCTPYKUWHU, BBIYUCIISATH
3HAYEHHE BEJIMYMHBI U aHAJTTM3UPOBAThH MOJYYCHHBIE PE3YJIBTATHI C YUETOM 33JaHHON MOTPEITHOCTH U3MEPEHU;
coOJII0/1aTh MpaBuiia TEXHUKHU 0€30MMacHOCTH IpH padoTe ¢ 1ab0paTOpHBIM 000PYI0BAHHUEM;

pasznuyaTh OCHOBHBIE MPU3HAKU HM3YUYEHHBIX (DU3MYECKUX MOJENIeW: MarepuaibHas TO4yka, abCOJIOTHO TBEPIOE
TE€J0, TOUCYHBIM UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, [IJIaHETapHAasi MOJE]Ib aTOMa, HyKJIOHHAsI MOJIEIb aTOMHOTO
a1pa;

XapaKTEepHU30BaTh MPUHUUIBI JCUCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX
onucaHus (B TOM YHUCIE: CHUAOMETP, JATUMKU TOJIOKEHMS, PACCTOSIHUSI U YCKOPEHMsI, paKera, 3XO0JIOT, OYKH,



nepuckor, (oToamnmnapar, ONTUYECKHUE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETpP, KaMepa BuibcoHa), HCTIONb3ys 3HAaHUS
0 CBOMCTBaxX (pU3MUECKUX SIBJICHUI U HEOOXOANMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMbI U CXEMAaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX PUOOPOB U
TEXHOJOTHYECKHUX MPOIECCOB MPH PEHICHUH Y4eOHO-NPAKTUUYECKUX 3a]ad, ONTHUYECKUE CXEMbl JJI MOCTPOCHUS
M300paKeHU B IJIOCKOM 3€pKajie U COOUparoNiei JTMH3E;

MPUBOIUTH MPUMEPHI (HAXOIUTHh UH(OPMALIUIO O MIPUMEPax) MPAKTHUECKOTO UCTOIb30BaHUS (PU3NUECKUX 3HAHUHN
B TOBCEJHEBHOM KH3HU s oOecredyeHus Oe30MacHOCTH Mpu oOpalleHuu ¢ NpubopaMu M TEXHUYECKHUMHU
YCTPOMCTBaMH, COXPAHEHUS 310POBbS U COOIOICHNUS HOPM SKOJIOTUYECKOTO MOBECHHUS B OKPY>KAIOIIEH Cpee;
OCYIIECTBIISITh TOWCK HMHpopManuu (U3NYECKOTO cojepkaHusi B VHTepHETe, caMOCTOATENbHO (HOPMYyIUpys
MOWCKOBBIA 3ampoC, HAXOAWTh IYyTH OIpEAeTCHHUs] JOCTOBEPHOCTH TMONyUYeHHOW WHGOpPMAIMU Ha OCHOBE
MUMEIOIIUXCS 3HAHUN U TOTIOJTHUTEIIbHBIX UCTOYHUKOB,;

MCIIOJIb30BaTh MPH BBITIOJHEHUH YYEOHBIX 3a/laHuil HAyYHO-TIOMYJISIPHYIO JUTEpaTypy (PU3M4ecKoro comep kaHus,
CIpaBOYHBIE MaTepuajbl, pecypchl ceTu VIHTepHeT, BlIajgeTh NpuéMaMu KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC TMCHbMEHHBIC U YCTHBIE COOOIIECHUSI HA OCHOBE MH(POPMAIIH U3 HECKOJIBKIUX UCTOYHHKOB
¢u3nYecKOoro Cconmep)KaHus, MYyOJUYHO TMPEACTABIATH PE3YNbTAaThl MPOEKTHOM WM HCCIEA0BATEIbCKOM
AESTENbHOCTH, TIPH 3TOM IPAMOTHO HMCIIOJIb30BAaTh U3yUEHHBIM MOHATUHHBIN anmapar u3y4yaeMoro paszena (pu3uku
Y COIIPOBOX/IATh BBICTYIUICHHE MTPE3EHTAIMEH ¢ yYETOM OCOOCHHOCTEN ayAUTOPHH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuecTBO 4acoB
Ne HaunmenoBanue pa3aesioB JuiekTpoHHbIE (UG POBHbIE)
KonTposibHbIe JlabopaTropHble
/I | ¥ TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoTbI padoTbI

Pa3nes 1.®Pu3uka u e€ poJib B NO3HAHMHU OKPY:Kal0Iero Mupa

https://m.edso0.ru/7f416194
http://physics03.narod.ru

1.1 dwusuKa - HayKa O IPUPOJIE 1 0 0 http://erudit.nm.ru
http://experiment.edu.ru
http://demo.home.nov.ru

https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a
http://www.interneturok.ru/

12 du3nyecKre BeTUYNHbI 3 0 1 . .
distancionno
http://www.physics.ru
http://fizkaf.narod.ru
https://m.edsoo.ru/ff09fe0a
EcTecTBEHHOHAYUYHBIH http://elkin52.narod.ru
1.3 2 0 0 _ )
METO/1 TIO3HAHUS http://physics03.narod.ru
http://erudit.nm.ru
Hroro mo pazaeny 6

Paznen 2.1lepBoHayasibHbIe CBeIeHUSI O CTPOCHUM BellecTBa



http://demo.home.nov.ru/
https://m.edsoo.ru/7f416194
http://fizkaf.narod.ru/
https://m.edsoo.ru/ff09fe0a
http://elkin52.narod.ru/
http://erudit.nm.ru/

https://m.edsoo.ru/ff0a013e

2.1 C
1pocHIE BetlectEa 2 http://marklv.narod.ru/mkt
JIBHIKEHUE https://m.edsoo.ru/ff0a013e
2.2 B3aMMO/ICHCTBUE YACTHI] 2 http://physics.nad.ru
BEIIECTBA http://genphys.phys.msu.ru
ArperatHble COCTOSHHS https://m.edsoo.ru/ff0a0378
2.3 1 ..
BEIIECTBA http://class-fizika.narod.ru
Hroro no pazaeny 5

Pa3nen 3./IBu:xeHne u B3auMojieiicTBUe TeJl

3.1

MexaHn4ecKoe JIBHKEHHUE

https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
http://physics.nad.ru
http://www.interneturok.ru/
distancionno
http://www.physics.ru
http://www.decoder.ru
http://fizzzika.narod.ru

3.2

HNuepuus, macca,
IUIOTHOCTD

https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0al23c

http://experiment.edu.ru
http://class-fizika.narod.ru
http://www.decoder.ru
http://fizzzika.narod.ru



https://m.edsoo.ru/ff0a013e
http://marklv.narod.ru/mkt
https://m.edsoo.ru/ff0a013e
http://genphys.phys.msu.ru/
https://m.edsoo.ru/ff0a0378
http://class-fizika.narod.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

http://fizkaf.narod.ru
http:/www.physicsregelman.co
m

3.3

Cuia. Bune! cun

14

https://m.edsoo.ru/ff0al778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0al8cc
https://m.edsoo.ru/ff0ala70
https://m.edsoo.ru/ff0alb9c
https://m.edsoo.ru/ffO0alcc8
https://m.edsoo.ru/ff0alde0
http://www.interneturok.ru/
distancionno
http://physics.ru
http://fizzzika.narod.ru
http://fizkaf.narod.ru
http://demo.home.nov.ru
http://physics.nad.ru
http://erudit.nm.ru
http://www.physics-
regelman.com

Hroro no pazneny

21

Paznen 4./laBjieHue TBEPABIX TeJ,

JKHIKOCTEeH M ra3oB

4.1

Hasnenue. [lepenaua
JIaBJICHUS TBEPIBIMU
TeJIaMU, KUAKOCTIMHU U
ra3amu

https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ ff0a25b0
http://demo.home.nov.ru



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a19cc8
https://m.edsoo.ru/ff0a19cc8
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6

http://www.physics.ru
http://erudit.nm.ru
http://www.decoder.ru
http://fizzzika.narod.ru
http://physics. nad.ru
http://www.interneturok.ru/
distancionno
http://demo.home.nov.ru

4.2

HaBJ’IeHI/Ie KHNIKOCTH

https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
http://fizzzika.narod.ru

4.3

ATMoOc]epHOe 1aBIeHHE

https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ ff0a3136
https://m.edsoo.ru/ff02b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ffO0a2fc4
http://genphys.phys.msu.ru
http://class-fizika.narod.ru
http://elkin52.narod.ru
http://erudit.nm.ru
http://physics.nad.ru
http://www.physics.ru
http://physics03. narod.ru
http://www. interneturok.ru/
distancionno



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff02b5a
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
http://class-fizika.narod.ru/
http://physics.nad.ru/

4.4

JlericTBHE )KUAKOCTH U ra3a
Ha MOTpy>KEHHOE B HUX
TEJO

https://m.edsoo.ru/ ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ ff0a3654
http:// experiment.edu.ru
http://elkin52.narod.ru
http://class-fizika.narod.ru
http:// physics03.narod. ru
http://fizzzika.narod.ru
http://erudit.nm.ru
http://fizkaf.narod.ru
http://www. interneturok.ru/
distancionno
http://physics.nad.ru
http://www. physics-
regelman.com

Hroro no pazneny

21

Pa3znea 5.Padora 1 MOIIIHOCTE. JH

eprust

5.1

PabGora u MOIIIHOCTb

https://m.edsoo.ru/ff0a3f82

http://elkin52.narod.ru
http://physics.nad.ru
http://erudit.nm.ru
http://fizzzika.narod.ru
http://www.decoder.ru
http://www.interneturok.ru/



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
http://class-fizika.narod.ru/
https://m.edsoo.ru/ff0a1778

distancionno

5.2

[IpocTeie MexaHU3MBbI

https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
http://genphys.phys.msu.ru
http://www.physics.ru
http://physics.nad.ru
http://physics03.narod.ru
http://fizzzika.narod.ru
http://www.decoder.ru
http://class-fizika.narod.ru
http://fizkaf.narod.ru
http://www.interneturok.ru/
distancionno

5.3

MexaHnueckast SJHeprus

https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
http://class-fizika.narod.ru
http://demo.home.nov.ru
http://fizzzika. narod.ru



https://m.edsoo.ru/ff0a48а6
https://m.edsoo.ru/ff0a1a70
http://class-fizika.narod.ru/
https://m.edsoo.ru/ff0a1778
http://class-fizika.narod.ru/

http://www. physics-
regelman.com

Uroro no pazaeny 12
PesenBHOE BheMS 3 https://m.edsoo.ru/ff0adee6
PBHOE BP https://m.edsoo.ru/ff0asffe
OBIIEE KOJIMYECTBO 68 3 10
YACOB I10 [TPOTPAMME
8 KUIACC
HaumeHnoBanue KouunyecTBo 4yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3jesioB M TeM KourtpoJabHbie JlabopaTopHble
n/n Bcero o0pa3oBaTe/bHbIE PecypcChl
NnporpamMmbI padoThbI padoThbI
Pazgen 1.TensioBble siBjieHUst
C o
11 TPOCHHE 1 CRONCTRA 3 0 0 https://m.edsoo.ru/7f4181ce
BelIeCTBa
1.2 TenoBble mpoLecchl 25 1 2 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3nesa 2.2yeKTpryecKkne 1 MATHUTHBIC SIBJICHUS
DneKTpUYeCcKue 3apsibl.
2.1 3apsiKEHHBIE TeJla U UX 6 0 0 https://m.edsoo.ru/7f4181ce
B3aMMO/IEHCTBIE
I -
2.2 OCTOAMHBIN 21 1 6 https://m.edsoo.ru/7f4181ce

SHCKTpI/ILIeCKI/Iﬁ TOK



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

2.3 MarHuTHbI€ SIBJICHUS 2 https://m.edsoo.ru/7f4181ce
2.4 CBeTOBEBIC SIBJIICHUS 3 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 10

YACOB I10 ITPOTPAMME



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




9 KJIACC

HaunmenoBaHmue pa3xeioB u

KoaudecTBO 9acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne i/ Konrtpoubnbie | JlabopaaTopHbie
TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
Pa3znen 1.Mexanuueckue siBJIeHUs
Mexan
11 FHCCROC ABHACHAC 1 12 0 1 https://m.edsoo.ru/7f41a4a6
CIIOCOOBI €T0 ONMKMCAHUS
1.2 Bsaumopeiictsue Tei 20 1 3 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHCHUS 10 0 https://m.edsoo.ru/7f41a4aé
Hroro no pazneny 42
Pasznen 2.Mexanuveckue KoJieOaHUSA U BOJHbI
2.1 Mexanndeckue KojaeOaHust 0 https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHBL. 3BYK 1 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 11
Pazjnen 3.2/ieKTpOMarHuTHOE 10Ji€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHuTHOE MOJE U
3.1 P 11 0 1 https://m.edsoo.ru/7f41a4a6
ANIEKTPOMATrHUTHBIE BOJIHBI
Hroro no pazneny 11
Pa3znen 4.CBeToBble siBJICHUS
3aKOHBI pacpoCTpaHEHUs
4.1 pactpocIp 5 0 1 https://m.edsoo.ru/7f41a4a6

CBCTa



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

J
4.2 FIHEDL I OTITHACCKIC 5 1 https://m.edsoo.ru/7f41a4a6
puOopbI
P
4.3 a30EHNE OET0r0 CBeTa B 2 0 https://m.edsoo.ru/7f41a4a6
CIIEKTP
Hroro no pazneny 12
Pazgen S.KBaHTOBBIE SIBJICHUA
"
5.1 CTYCKARHE 1 TOTIIOMERHE 3 1 https://m.edsoo.ru/7f41a4a6
CBETa aTOMOM
5.2 Crpoenue aTOMHOro siapa 1 https://m.edsoo.ru/7f41a4a6
53 SnepHble peakuu 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6.IloBTOpHUTE/ILHO-00001IA 0N MOLY1b
[ToBTOpeHue u 00001IIeHNE
6.1 cojiep)aHus Kypca GU3UKA 3a 9 0 https://m.edsoo.ru/7f41a4a6
7-9 xnacc
Hroro mo pazneny 9
OBHLIEE KOJIMYECTBO YACOB I10
102 13

ITPOTPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
®dusmka, 7 kiace/ [lepeimkun .M., IBanoB A.U., AkunonepHoe 00IIeCTBO
«M3natenscTBO «IIpocBenienue»

®usuka, 8 kiacc/ Ileppimkua A.B., O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Aknnoneproe obmectBo «M3narenscTBo «IIpocBenienne»

®duswka, 9 kiace/ [lepeikun A.B., ['yrauk E.M., O01iecTBo ¢ orpaHuYeHHOM
0TBETCTBEHHOCTHIO «JIPODAY; Akunonepnoe obmectso «M3narenbctBo «lIpocBemenuer»
METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

3amaHus A KOHTPOJIS 3HAaHUN yuyammxcs 1o ¢usuke B cpenneit mkone / O. @ .KabapauH,
C. W. Kabapauna, B.A. OpioB

CaMocrosTenbHble pabOTHI yuanmxcs o gusuke B 7-8 kiaccax/A.B.Heborapesa

Jlunaxtuaeckuii MaTepuan o dusnke w9 kiacca /M.M. Mapteiros, D.H. Xo3suHopa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HasBaHue canTta INEeKTPOHHbIM aapec

Konnekumsa «EcTecTBeHHOHayuHble | http://experiment.edu.ru
3KCNEePUMEHTbI»: PU3NKa

Mup PuU3nKN: GU3NYECKUIM IKCNEPUMEHT http://demo.home.nov.ru

Cepsep Kadeapbl obuien pusmkn édusdaka | http://genphys.phys.msu.ru

Mry: dunsnyeckmmn NPaKTUKYM n

AEMOHCTpaLmm

YPOKM N0 MOSIeKyNApHOMN Ppusnke http://marklv.narod.ru/mkt

®du3nKa B aHMMaUMAX http://physics.nad.ru

NHTepHeT-ypoKu http://www.interneturok.ru/distancion

no
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dusmka 8 OTKPbITOM Konneaxe

http://www.physics.ru

3agauun nNo GU3MKe C peLleHnaMmn

http://fizzzika.narod.ru

3aHMmatenbHaa ¢u3nMKa B BOMPOCax W
OTBEeTax: CaWT 3aCNy*KeHHOro yumtens PP B.

EnbKuHa

http://elkin52.narod.ru

Kadeapa v nabopatopua ¢usmkn MNOO

http://fizkaf.narod.ru

KnaccHas ¢um3umka: cant yuntena ¢umsmkm E.
A. BanauHomn

http://class-fizika.narod.ru

KpaTKuit cnpaBoYHUK NO pU3MKe

http://www. physics.vir.ru

Obyuatowme TpéxypoBHeBble TecTbl no | http://www. physics-regelman.com
dusmke: cant B. U. PerenbmaHa

OHnanH-npeobpazoBaTenb egmHuy, | http://www.decoder.ru
n3mepeHun

PervoHanbHbIM LEeHTpP oTKpbITOro | http://www. phys.spb.ru
¢dun3nyeckoro obpasoBaHMA  PU3MYECKOro

dakynbTeta Cnblry

YpOKM No moneKkynapHon ¢pusmke

http://marklv.narod.ru/mkt/

®un3nKa BOKpyr Hac

http://physics03.narod.ru

®dusunka gna yuutenen: cant B. H. Eroposoii

http://fisika.home.nov.ru

®du3mKa.py: CcaluT oA yyawmxca M

npenogasaTtenen GU3NKK

http://www.fizika.ru

®du3nKa CTyaeHTaM M LWKOJNIbHMKAM: CauT A.
H. BapruHa

http://www.physica.ru

dpyauT: 6uorpadum YYEHbIX 7

nsobpetartenen

http://erudit.nm.ru
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LUOC Mos WKona

https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0al23c
https://m.edsoo.ru/ff0al778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0al8cc
https://m.edsoo.ru/ff0ala70
https://m.edsoo.ru/
ff0alb9chttps://m.edsoo.ru/ffO0alcc8
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/
ff0a25b0https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ ff0a3136
https://m.edsoo.ru/ff02b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ffOadee6
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