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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS COCTaBJICHA Ha
OCHOBE TOJIO)KCHUH W TpeOOBaHWMU K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTelnbHOW mporpamMMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TpernojaBaHus y4eOHOTO
npeaMera «PU3nKay.

Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOUW T'PaMOTHOCTH OOYYarOIIUXCS W OPraHM3alWI0 W3Yy4eHHs (QHU3UKU Ha
NEeSITeNIbHOCTHOW OCHOBE. B mporpamMMe mo (u3MKe Y4YMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmmsanuu  TpeboBanuit OGI'OC OOO x mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus.

[Iporpamma no ¢usuke ycTaHaBIMBaeT paclpejelieHne y4yeOHOro maTepuaia Mo rojam
oOydenus (o Kiaccam), TpeajgaraeT MPUMEPHYIO TOCIENI0BATEILHOCTh HM3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE pa3BUTHUS MPEIMETHOTO COJEpKaHUS M Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[IporpamMma no ¢u3nke pa3padoTaHa C b0 0Ka3aHUs METOAMYECKON OMOIIH YUUTEIIO
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.

®du3zurKa SBIAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydaeMbIX XUMUEH,
OunoJsioruei, acTpoHoMHueH U Gu3NUecKoi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MpeaocTaBisieT HauboJsiee sicHble oOpas3lbl NMPUMEHEHHs HaydHOTO MeEToJa
MO3HAHUS, TO €CTh CIIoco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Opna U3 riaaBHBIX 3a4a4 (pu3nueckoro oOpa3zoBaHUs B CTPYKType o0miero odpa3zoBaHUs
COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢u3uku Ha 0a30BOM YpOBHE IMpENIoyiaraeT OBJAJCHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMHI €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

® Hay4yHO OOBSICHSTD SIBIICHUS;

® OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMS;

® UHTEPIPETUPOBATH JaHHBIC U UCIOIH30BAaTh HAYUHbIE J0KA3aTEIbCTBA JAJIS TOTYYCHUS
BBIBOJIOB.

Henu wu3yueHuss ¢GuU3MKKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OMPEICIICHBI B
Konnenuuu npenojaBanus yuebHoro npeamera «®dusuka» B 00pa3oBaTeIbHbIX OpraHU3aLUsgX
Poccuiickoit ®@enepanuu, peanu3yloUMX OCHOBHBIE 00I1I€00pa3oBaTeIbHbIE MPOrPAMMBI,
yTBepkAEHHON pemieHneM Komernn MunncrepcrBa mpocsemenust Poccuiickoit ®@enepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne ITK-48H).

Hean usyyenus pusnku:

e npuoOpeTeHHe HHTepeca M CTPEeMJIEHUs OO0ydJaroIuxcs K HAaydHOMY M3Y4YEHHUIO
MPUPOIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TPEACTAaBICHUH O HAy4YHOM MeToJe TMO3HaHus U  (opMuUpOBaHHE
HCCIIEIOBATENIBCKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;

¢ (opMupOBaHHE HAYYHOI'O MHUPOBO33PEHHUS KAaK pe3ysbTaTa M3y4E€HUS OCHOB CTPOCHHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PU3HUKH;



¢ (opMupoBaHHE MPEACTABICHUN O poJU (PU3MKH JUISL PA3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Da3BUTHE TMPEJACTABICHUI O BO3MOXHBIX cdepax Oyaymeid npodeccnoHaTbHON
NEATeNbHOCTH, CBS3aHHOW C (U3UKOM, MOArOTOBKA K MJajbHEUIIEMY OOYYEHHIO B 3STOM
HaIpaBJICHUU.

JlocTibkeHHe STHX IeJie mporpamMmbl 1Mo (u3MKe Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e npuoOpeTeHHe 3HAHWH O JUCKPETHOM CTPOCHUHM BEHIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, AIEKTPHUECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e puoOpeTeHne yMEHUH ONHUCHIBATh U  OOBACHATH (U3NYECKUE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYCHHBIX 3HAHUI;

® OCBOGHHE METOJIOB DEIICHHS MPOCTEUIINX Ppacu€THBIX 3aJad C HCIIOIb30BAHUEM
(bU3NIEeCKUX MOJIeNeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 337134,

® pa3BUTHE YyMEHWH HAOMIOJATh TPUPOJHBIC SIBJICHUS ¥  BBINIOJHATH  OIBITHI,
nabopaTopHble  pabOTBI W DKCIEPHUMEHTANBHBIE  HWCCIIEOBAaHUS C  HCIIOJIB30BAaHHEM
M3MEPHUTEIBHBIX TIPUOOPOB;

e ocBOeHHE TPUEMOB pPabOTHI ¢ HWH(pOpMaIMer (U3NIECKOTO COACPIKAHMS, BKIHOYAs
WHPOPMAIMIO O COBPEMEHHBIX AOCTIDKEHUSX (DHM3HMKH, aHAIW3 M KPUTHYECKOE OICHUBAHHE
uHpopmanuy;

® 3HAKOMCTBO cO cepamu IpodecCHOHATTLHON ACSITEILHOCTH, CBA3aHHBIMH C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOI'MSIMU, OCHOBAHHBIMHU Ha JOCTHKEHHUSAX (PU3NUECKOM HAyKH.

Ha usyuenue ¢usukm (0a30BBI YpOBEHBb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Heenio).

[Ipemiaraemelii B mporpamme 1o Gpu3MKe nepeyeHb Jad0paTOpHbIX PadOT U ONBITOB HOCUT
PEKOMEH/ATENbHBIN XapakTep, y4uTelb JAelaeT BbIOOp NMPOBENEHUs J1a0OpaTOpHBIX paboT U
OMBITOB C YY4ETOM UHAMBUIYAIbHBIX OCOOCHHOCTEN 00Y4arOIIMXCs, CIIUCKA 3KCIIEPUMEHTAIbHBIX
3aJJaHUi, IpeAJIaraéMblX B paMKaX OCHOBHOTO rOCyJapCTBEHHOI'O 3K3aMEHa 110 (PU3HKe.



COJEP/KAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka o npupone. SABnenus npupoasl. PU3ndeCKue SBICHUA: MEXaHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenMUMHBL M3Mepenue ¢usndeckux BenwuuH. Duszndeckue npUOOPHI.
[TorpemHocTs M3MepeHnid. MexXayHapoIHas CUCTEMA €IHHMII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH M3y4yaroT mpupony. EcTecTBeHHO-HaydHBII
METOJi TMO3HaHMUS: HaAOIIOJEHHE, IMOCTAHOBKAa HAy4yHOTO BOMPOCA, BBIABIKEHHUE THIIOTES,
SKCHEPUMEHT [0 TMPOBEpKE THUNOoTe3, OOBbsACHEHHEe HabmonaeMoro spiaeHus. OnucaHue
(u3NYeCKUX SABJICHUN C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. MexaHnnyeckue, TEIJIOBbIE, DJIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHHUS.

2. O®uzndeckue MpHOOPHI M MPOIEAYypa MPSIMBIX M3MEPEHHUH aHATOTOBBIM M IH(DPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHb! JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO Tea.

Omnpenenenne pasMepoB MaJbIX TEI.

W3mepenne Ttemmeparypbl IpW IOMOLIM JKHUAKOCTHOTO TEPMOMETpa MW JaT4MKa
TEMIIEPATYPHI.

aorwbdnE

6. IlpoBenenue ucciaemnoBaHHS MO MPOBEPKE THIOTE3bl: JATBHOCTh IMOJIETA IIApUKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITYCKA.

Pa3znen 2. IlepBoHayanbHble CBeJIeHUS 0 CTPOEHHUHU BellecTBA.

CrtpoeHre BemiecTBa: aTOMBI M MOJICKYNIbI, HX pa3Mmepbl. OIBITHI, TOKa3bIBAIOIINEC
JMCKPETHOE CTPOCHUE BEUIECTBA.

JIBmkeHue uactuil BemiectBa. CBsi3b CKOPOCTH JBIDKEHHSI YaCTHI[ C TEMIIEPATypOH.
bpoyHnoBckoe nBwxkenue, auddysus. B3aummopelcTBHE 4YacTHI] BEIIECTBA: TNPUTSDKEHHE U
OTTaJIKMBaHUE.

ArperaTHple  COCTOSHHSI  BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH W  TBEPHBIX
(KpUCTAJUTMYECKHMX) Teld. B3auMOCBsI3b MEXIy CBOMCTBaMHU BEIIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperatHbIX COCTOSIHUN
BOJIBL

Hemoncmpayuu.

1. HaOmoneHnue GpOyHOBCKOTO JBMKEHHUSL.

2. Habmopenue nudpoysuu.

3. HaGnronenue siBIeHUM, OOBICHIIOMMXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YaCTHIL

BEIIIECTBA.

Jlabopamopusie pabomot u onvimel.

1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHueM (poTorpaduii).

2. OmbITHI O HAOIIOIEHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JBUKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu u BpeMeHU JIBUKCHHUS.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUEe Tell KaK MPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHUS Tel. Macca kak Mepa uHepTHoctu Tena. [lnmortHocTs BemiectBa. CBs3b
TUTOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XapakTepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBleHUE TATrOoTeHUs M cuia TsokecTd. Cuna
TSKECTH Ha JApyrux miuaHetax. Bec Tema. HeBecomocTh. CiriojkeHue cuil, HalpaBJIEHHBIX I10
onHO# npsimoil. PaBHoxelicTByromast cui. Cuiia TpeHus. TpeHre CKOJIBKEHUS U TPEHHE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmoenne MexaHu4eckoro IBMKEHUS Tela.
N3mepenune ckopocTH NPSMOJIUHENHHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.
Habnonenue n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnuie pabomul u onvimot.
1. Ompenenenne CKOPOCTH PAaBHOMEPHOTO MABM)KEHHS (LIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajee).
2. OrmpeneneHnue cpemHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAaKJIOHHOM
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTU TBEPIOTO Tea.
4. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsHKeHUs (nedopMaliuu) NpyKHHBI OT
MIPUIIOKEHHON CUJIBI.
5. OmnbIThl, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHUS OT Beca Tella U
XapakKTepa CONMPUKACAIOIINXCS IOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBeIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua naBiaeHust TBEPABIMHU TEIAMHU, KUIKOCTIMHU

ok wnE

u razamu. 3akoH Ilackansg. ITHeBMaTHdeckrue MalIWHBL. 3aBHCUMOCTH JABJIICHHUS JKHUJIKOCTH OT
ryounbl.  [mapocratuueckuit  mapamokc. CooOmarommuecs cocynsl. [ 'uapaBinyeckue
MeXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
o6oioukn 3emau. OnbiT Toppuyennu. M3mepenue aTrMochepHOro NaBieHUs. 3aBUCHMOCTH
aTMoc(epHOTO JaBJICHHUS OT BBICOTHI HaJa ypoBHeM Mops. [Ipubopsl nmis u3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tello. BrITankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus KUJIKOCTBIO U Ta30M.
CooOrmmaromuecst COCy/Ibl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aelicTBUs aTMOC(EPHOTO TABICHHUSL.

ok wpdE



3aBUCUMOCTh BBITAJIKUBAIOMICH CHUJBI OT OO0BEMA MOTPYKEHHON 4YacTH Tela W
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJIa U KUJKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&éMa MOrpyKEHHON B KHUIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOUICH CHIIBL, JEMCTBYIOLIEH Ha Teno, MNOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CWIBI, JCHCTBYIOIIEWM HAa TEIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOLIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHON B JKUIKOCTh YAaCTH TeJa U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBaHne apeomeTpa WIM KOHCTPYMPOBAHHME JIOJKM M ONpEAcieHue €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexanuveckast pabota. MOIIHOCTS.
[IpocTeie MexaHW3MBI: pbI¥ar, OJOK, HaKJIOHHAs TIUIOCKOCTh. [IpaBmio paBHOBecHs

phluara.

[IpumeHeHre mpaBuia paBHOBECHS phlyara K OJOKY. «30JI0TO€ MPaBUJIO» MEXaHHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY ¥ TEXHUKE.
Mexannueckas sHeprus. KuHeTmdeckas W mnoTeHuHaibHas osHeprud. [IpeBpaienue
OJHOTO BHJa MEXAHMYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS SHEPTUH B MEXaHUKE.

emoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuwie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS NPU PABHOMEPHOM JBIDKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Hamepenne KIIJ| HakJIOHHOM IJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTHUU.
8 KUIIACC

Pa3zpen 6. TensioBbIe IBJICHUA.

OCHOBHBIC TOJIOKCHUS MOJ'ICKy.TIHpHO'—KI/IHeTI/I‘IeCKOI\/’I TCOPHUHU CTPOCHU: BCIICCTBA. Macca

U pasMm

€ppl aTOMOB U  MOJICKYII. OHLITLI, NMOATBCPIKAAOIINE OCHOBHBIC ITOJIOXKCHUA

MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mojenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOro cocTosiHUi BemiecTBa. Kpucrananueckue u
amopdHnble Tena. OObsCHEHHE CBOMCTB ra30B, XKUJKOCTEH U TBEPABIX TEJI Ha OCHOBE MOJIOKEHHH
MOJIEKYJISIPHO--KUHETHUECKOM Teopuu. CMmauMBaHHWE M KalWUISPHBIE SABJIEHUSA. TeIioBoe
paciIupeHHe U CxKaTHE.

Temneparypa. CBsA3p TeMmepaTypsl €O CKOPOCTbIO TEIUIOBOTO JIBUJKEHUS YacTHILI.
Buyrpennss osHeprus. CnocoObl U3MEHEHHs BHYTPEHHEH OSHEpruM: Tervlonepenaya Hu
coBepiieHre padoTel. Bupl Teronepeaayn: TeIIONPOBOAHOCTD, KOHBEKIINS, U3ITyUEHHE.



KommuectBo TeIIOTHI. YelbHAs TEIJIO0EMKOCTh BEIIECTBA. TennooOMEeH M TEIIOBOE
PaBHOBCCHC. YPaBHCHI/Ie TemioBoro Oananca. IlnaBinenune u OTBCPACBAHHUC KPUCTATINIMYCCKHUX

BCIICCTB.

VaenvHas TemoTa TuiaBieHus. [lapooOpazoBaHue u KoHACHcaius. Vcmaperwue.

Kunenne. YnaenpHas Temora mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEpATyphl KUICHHUS OT
aTMOC(EpHOTO JTaBICHHUS.
Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHHUSL.

[puntmner paboter TermmoBbix apurateneit KIIJ[ TemmoBoro aBuratens. TeruioBbie
JIBUTATENIH U 3aLIATA OKPYKAOIIEH CPEbI.
3aKOH COXpaHEHUs U MPEBPALLEHUs JHEPTUU B TEIUIOBBIX IpOLEccax.

Jemoncmpayuu.

1. HabmroneHnue O6poOyHOBCKOTO IBHYKEHUSI.

2. Hab6mronenue nuddy3un.

3. HabGnronenue siBIICHUN CMaYUBAHUS U KAITWJUIPHBIX SIBJICHHH.

4. HalOnrogeHue TEII0BOTO paCIIuPEHHS TEIL.

5. VI3MeHeHue naBieHUS raza Mpu H3MEHEHUH 00bEMa M HarpEBAHWUN WITH OXJTAKICHHH.

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmaxxJaeHne pu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiiieHUU pabOThI BHEITHUMH CHJIAMH.

10. CpaBHeHuUe TEIIIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HabmroieHre mocTosTHCTBA TeMITepaTyphl MPH TIIaBICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnwie pabomel u onvimel.

1. OmnpITbl IO 0OHAPYKEHUIO IEHCTBUS CUI MOJIEKYISPHOTO MPUTSKEHUS.

2. OmnbITHI [0 BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM UJTH caxapa.

3. OmnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KHUAKOCTEH U TBEPABIX TEI.

4. Onmnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE IITPHILIA.

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTH [JaBICHHS BO3[yXa OT €ro o0béMa Hu
HarpeBaHUs WIH OXJIaKICHHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KHAKOCTH B
TEPMOMETPHUUECKOHN TpyOKe OT TEMIIEpPaTypHI.

7. HaOnronenue u3MeHEHHUS BHYTPEHHEHW 3HEPIUM Tella B pe3ysbTare TeIulonepenadu u
paboThl BHEITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MPH CMEUITMBAHUH XOJOIHOW U TOpSYe BOIBI.

9. OmpeneneHue KOTUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TNpU TEIIIOOOMEHEe C
HarpeThlM METaNINYECKUM IHIUHAPOM.

10. Ompenenenue yneabHOM TEIMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Omnpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3TyXa.

13. Ompenenenue yneabHOM TEIUIOTHI TIJIABICHUS JIb/IA.

Pa3pes 7. DuekTpryeckue 1 MATHUTHBIE SIBJICHHUS.

Onexrpuszanus Ten. J[Ba poja IEKTpUYECKHMX 3apsiioB. B3zamMopelicTBre 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEUCTBHS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Onexrpuueckoe mnose. Hanpsx€HHOCTh 31ekTpuyeckoro nosisd. IlpuHuun cynepno3uuuu
IIEKTPUYECKUX I10JIEH (HAa KAaUECTBEHHOM YPOBHE).

Hocutenu snexktpuyeckux 3aps10B. DJIEeMEHTapHBbIM snexkTpuueckuid 3apsa. CtpoeHue
atoMa. ITpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsaa.

DOnexTpuyecKuil TOK. YCJIOBHUS CYIIECTBOBAHUS JJIEKTPUUECKOro Toka. lcrounuku
MIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIUIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUYECKUIN TOK B )KMJIKOCTSAX U ra3ax.

Onexrpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
IIPOBOJHUKA. YJIENbHOE COINpPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEmHu.
[TocnenoBarenbHOE 1 apauIeIbHOE COETMHEHUE TPOBOJHUKOB.

PaboTta 1 MOILITHOCTD 3MIEKTPUUECKOro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U IOTPEOUTENH IEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHME.

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOe noJie 3eMJIM 1 €ro 3HaYeHHe JUIs )Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHuTHoe 1mosie
AIEKTPUYECKOTO TOKa. [[ppuMeHeHune 3JIeKTpOMarHuToB B TEXHUKE. J[€ICTBME MAarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOIBUTaTelb MOCTOSHHOrO ToKa. lMcmonp3oBaHue
AIIEKTPOIBUraTeNel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

Onbeitel @apaned. SIBneHuwe  snekTpoMarHMUTHOW  MHAYKOMH. IlpaBmimo  Jlenna.
OnexrporeHepatop. CrocoObl TOMyYeHHUS DSIEKTPUUYECKOW HHEPruu. OIJEKTPOCTAaHLMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUUECKUX 3apsiA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBUE 3JIEKTPOCKOIIA.
DNeKTpoCcTaTUYEeCKask MHIYKLUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBUS 3NEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKUI TOK B KHUIKOCTH.
. ['a30BbIi1 pa3psi.
. U3mepenune cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUH.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MoziennpoBaHue HEBO3MOXKHOCTHU Pa3/I€ICHMs MIOJIFOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarHuTHO€ nose Toka. DJIEKTPOMAarHur.
. JlelicTBMe MarHUTHOT'O TIOJIS1 HA IPOBOJIHUK C TOKOM.
. DIEKTpOIBUraTENb OCTOSTHHOTO TOKA.
. UccnenoBanue sIBIEHUS 2JIEKTPOMArHUTHOW MHIYKLIHH.
. OnbiTel @apages.
. 3aBUCUMOCTb HalpaBJICHUS UHAYKIIMIOHHOTO TOKA OT YCIIOBUH €r0 BOZHUKHOBEHMUS.
. DIEKTpOreHepaTop NOCTOSIHHOIO TOKA.

CoNO~LNPE
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI M0 HAOTIOACHUIO JICKTPU3AINH TE HHIIYKIIUEH U IPU COIPUKOCHOBEHUM.
HccnenoBanue neiCTBUS IIEKTPUIECKOTO TMOJIS HA TIPOBOJHUKHU M TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUSCKOH IETH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT CONPOTHUBIICHHUS
pEe3UCTOpa U HAMIPSKEHUS Ha PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHHS
MPOBOJIHUKA OT €r0 JUTMHBI, IJIOMIA N MTOTIEPEYHOTO CEYECHUS K MaTepHaa.
8. IlpoBepka mpaBmiia CIIOKEHHsSI HANpPSHKCHUH TPU TIOCIEIOBATEIHHOM COCIHHEHUHU
JIBYX PE3UCTOPOB.
9. TIpoBepka mpaBuiia JJIsl CHIIBI TOKA TPH MMapaJUIeTIbHOM COSTMHEHHH PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
11. Omnpenenenrie MOIIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnemoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsHKCHUS
Ha HEW.
13. Onpenenenne KI1J] HarpeBarems.
14. VccnemoBaHre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.
15. 3yyeHne MarHUTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB NpH UX OOBEAWHEHUU H
pa3aesieHun.
16. UccnenoBanue neiCTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KATYIIKH C TOKOM H
MarHuTa OT CUJIbl TOKAa U HaIllPaBJICHUS TOKA B KaTYIIIKE.
18. N3ydeHnue neiicTBHUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoncrpynpoBaHue u u3ydeHue padoThl 3JEKTPOABUTATENS.
20. Usmepenne KII]] anmekTpoaBuraTeIbHOM YCTAHOBKH.
21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHS SJIEKTPOMATHUTHONM WHAYKUWU: HCCIIEIOBAHUE
W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.
9 KJIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHue. MatepuanbHas Touka. Cucrema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKeHHE. CpenHssi U MTHOBEHHAs CKOpPOCTb Tejla IPH HEPAaBHOMEPHOM
JBHKECHUM.

Yckopenue. PaBHoyckopeHHOE npsiMosiMHeHoe ABrkeHue. CBoOoiHOe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
yIi10Bas CKOPOCTH. LIEeHTpOCTPEMUTENIBEHOE YCKOPEHHUE.

IIepsbiit 3akoH Herotona. Bropoii 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHnmn
CYIIEPIIO3ULIUHU CUIL.

Cuna ympyroctu. 3akoH I'yka. Cuna TpeHMs: CWiIa TPEHMS CKOJIBKEHUS, CHJIa TPEHUS
[IOKOs1, JPYTHE BUABI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOPEHHE CBOOOJHOTO TaJCHHUS.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocTts u
IIEpPETPY3KH.

PaBHOBecue MarepuanbHOU TOUKH. AGCOMOTHO TBEPOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

WNmnynec Tena. M3mMeHnenue mmmnynbca. VMiynbe cuibl. 3aKOH COXpaHEHHs HMITYJIbCA.

PeakTuBHOE NBUIKEHHUE.

Mexanndeckass paboTa ¥ MOIIHOCTh. PaboTa cuil TskecTH, ympyroctH, TpeHus. CBs3b

SHEPruu

u paGOTI)I. HOTGHHHaHLHaﬂ OHEpIrusa TCJIa, MOAHATOrO HaJ IMOBCPXHOCTHIO 3CMIIH.

[ToreHumanpHas 3Heprus c:xatod npyxuHbl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOU

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOmomeHne MEXaHUIeCKOTO JIBHKCHUS TeJla OTHOCHTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHHE TIyTeHd M TPACKTOPHHA IBWKCHHSI OJHOTO W TOTO K€ TeJlda OTHOCHTEIHHO
Pa3HBIX TEJI OTCUETA.

3. V3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBMYKCHHS.

5. HaOnronenue nBuxeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBJICHUH, IPOUCXOIANINX B cHcTeMe oTcuéTa «Temexkay
pHu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUH OTHOCUTENILHO KabuHeTa (GU3HUKH.

7. 3aBUCHMOCTBH YCKOPEHHsI TeJIa OT MacChl TeJla M ICHCTBYIONIECH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TE.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUKEHUHU.

10. Tlepenavya ummynbca Mpy B3aUMOJCHCTBUU TEII.

11. TIpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBHH TEJI.

12. Coxpanenue UMIyibca MPU HEYIPYTrOM B3aUMOJCHCTBUU.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaneHnue MexaHU4eCKOW SHEPrUuu MpU CBOOOIHOM Na/ICHUU.

16. CoxpaneHnue MexaHU4e€CKOW SHEPTUU MPU JBIKEHUU TeJla MOJ] IeHCTBUEM HPY>KUHBI.

Jlabopamopnuie pabomul u onvimel.

1. KoHcTpynpoBaHue TpakTa JUisl pa3roHa U JAIbHEUIIEr0o PaBHOMEPHOTO JBM)KCHHUS
[IapyKa WU TeTIEKKH.

2. OmpepneneHue cpeaHE CKOPOCTH CKOJBKEHUS OpycKa WIM JBUKEHUS IapuKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM JIBIXKEHUHM IO HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBIKEHUU Oe3
HaYalbHOM CKOPOCTH.

5. ITlpoBepka THUIMOTE3bl: €CTU NPU PABHOYCKOPEHHOM JBIKEHHH 0€3 HauaibHOU
CKOPOCTH TIyTH OTHOCSTCS KakK pSI HEUYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKHA BPEMEHU OJTUHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIBI TPEHUS CKOJBKEHUS OT CHJIBI HOPMAIBHOTO
TTABJICHHUS.

7. Omnpenenenue K0dPPHUIHEHTA TPEHUS CKOTBKECHUS.

8. OmpeneneHue KECTKOCTH MPYKUHBL.



9. Ompenenennie pabOThl CHUJIBI TPEHUS TPU PABHOMEPHOM JIBUKCHHH TeJa IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YIPYrOCTH TNPH MOABEME Tpy3a C HCHOJIB30BAHHEM
HEIOABUYKHOTO U MOJABMKHOIO OJIOKOB.

11. V3yuenue 3aKkoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

KonebarenpHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHWN: TEPHOJ, 4acToTa,
amImTyna. MareMaTHyeckMii W IPYKHHHBIM MasTHUKM. lIpeBpamienune sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue kojebanus. BeiHyxkneHHbIe KoJebanus. Pesonanc. MexaHU4ecKue BOJIHBI.
CpoiicTBa MexaHM4eCKUX BOJH. [IpoJ10sibHBIE U MONEpEeYHbI€ BOJHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHU4YeCKHe BOJHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BeIcOTa ToHa. OTpakeHue 3Byka. MIHppa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

Habmonenue xoneGanuii e noJ 1eHCTBUEM CHIIBI TSHKECTH U CHJIbl YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenuie mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmtonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenue 4acToThl U IEpUOAA KOJIEOAHUN MAaTEMATUYECKOTO MasiTHUKA.

ok wnE

2. OmpezneneHue 4acTOTHI U NepHo/ia KoieOaHU NMPY>KUHHOTO MasATHHKA.
3. HccnenoBaHue 3aBUCHMOCTH TepHOJa KOJeOaHUM MOABEIIEHHOTO K HUTU Ipy3a OT
JUIMHBI HUTH.
4. WccnegoBaHue 3aBUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCUMOCTH MEpHOJa KOJIOaHWH Tpy3a, MOJBEHICHHOTO K HHUTH, OT
Macchl rpysa.
6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJa KoJeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl IPpy3a U KECTKOCTHU MPYKUHBI.
7. VI3mepeHue ycKOopeHUs: CBOOOIHOTO MaICHUS.
Pa3nen 10. DnekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMarHUTHOE TMOJIe. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOICTBA 3JEKTPOMAarHUTHBIX
BoJH. [lIkana snexTpoMarHUTHBIX BOJH. Vcnonabp3oBaHue 3J€KTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3U.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa MEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIEC CBOICTBaA CBETA.
Jlabopamopusie pabomot u onvimul.
1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3znen 11. CBeToBLIE IBJICHNUS.
JlyueBas monenb cBera. Mcrounuku cBera. [IpsmosmHelHOE paclpOCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkasno. 3akOH OTpa)K€HHUs CBETA.



[Mpenomiienne cBeTa. 3aKoH mpeiomiieHus cBera. [loiHOe BHYTpEeHHEE OTpaKEHHE CBETa.
Wcnoap3oBanue nojiHoro BHYTPCHHECTO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B smH3e. Omnrtuyeckas cucrema (oToamnmapara, MHKPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. bam3opykocTs U JaJIbHO30PKOCTb.
Pasnoxenne 6enoro ceera B ciektp. OnbiTel HptoToHa. ClioskeHHE CIIEKTPaIbHBIX I[BETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMOnIMHENHOE PAaCIIPOCTPAHEHNE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n3o00pakeHUi B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n306pakeHH ¢ TOMOIIBIO JINH3.

[punnun neiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA TP CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnuwie pabomel u onvimel.
1.
2.
3.

No gk

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)XXE€HUSI CBETOBOTO JIy4ya OT yrijia MaJaeHHsl.
N3ydeHnne xapakTepuCTUK H300pakeHUs ITpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yrjia MPEJIOMIICHHS CBETOBOIO JIyya OT YIJla MajJeHus Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300paskeHUI C MOMOIIIBI0 COOMPAOIIICH JTUH3HI.

Omnpenenenre HOKYCHOTO PacCTOSIHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JIMH3BI.
OnbITHI IO Pa3I0KEHUIO 0EJI0T0 CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU MX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBEIC SIBJICHHUS.

OmnsiTel Pesepdopaa u nnanerapuas mojens atoma. Mojens atoma bopa. Hcnyckanue u
morJIoIeHre cBera atoMoM. KBaHThl. JInHelHyaThie CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxinonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpaimenus. I[lepuon
MOJIypacnaia aTOMHBIX sJIEp.

SnepHble peakiiMu. 3aKOHBI COXPAHEHHS 3apsAJ0BOTO U MACCOBOIO YHCENl. DHEPIUs CBS3U
aTOMHBIX snep. CBs3b Macchl M SHEpruu. Peakuuu cuHTe3a W neneHus saep. VMcTouHUKM
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleiicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ook wbhE

CrieKkTpsbl U3JIydyeHHs U MOTJIOICHHUSI.

CrieKTpel pa3au4HbIX Ia30B.

CrnexTp Boaopoa.

Habnronenue TpexoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHU.

Perucrpanus usirydeHus NpUpOAHBIX MUHEPAIOB U IIPOIYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmoneHue CIUTOMIHBIX M TMHEWYAThIX CIIEKTPOB U3ITy4EHUSI.

2. HccrnenoBanue TPEKOB: U3MEPEHHE SHEPrHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpPHUTEILHO-00001IA0IIINIT MOYJIb.

[ToBTOpHUTENBHO--0000MIAIOIIMI  MOAYJIb MpPEJHA3HAYEeH [UII CUCTEMAaTH3alluud |
00001IeHUsT TPEMETHOTO COJIEPIKAHUS M OTIBITA I TEILHOCTH, IIPHOOPETEHHOTO NP U3YYCHUHT
BCEro Kypca ()M3MKH, a TaKXKe JUIA MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 9K3aMEHY IO
¢buzuke U1 00yJaromuxcs, BBIOpaBIIMX 3TOT Y4€OHBIN MPEIMET.

[Ipy wW3ydYeHUM [NAHHOTO MOXYJIS PEATM3YIOTCS M CHCTEMATH3HPYIOTCS  BUIBI
NEeATeNbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBaeTCs JIOCTIKEHHWE TPEJAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAydHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBAHMS SIBICHHHA TPUPOIBI M TEXHUKH,
OBJIAZICHUE YMEHUSMHU OOBACHATh (HU3UYECKUE SBIICHUS, MPHUMEHSS TIIOJy4CHHBIE 3HAHUS,
pemaTh 3a/1a4d, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIHMNIMAIBHO IEATEIPHOCTHBIM XapaKTep TaHHOTO pasjiena pealin3yercs 3a CHET TOro,
9TO 00ydJaronIrecs BBITIONHSIOT 33aHus1, B KOTOPBIX UM IIPEIIaraeTcs:

Ha OCHOBE TIOJTYYEHHBIX 3HAHUH Pacro3HaBaTh U HAYYHO OOBSCHITH (PU3HUECKHE SIBIICHUS
B OKPYXaIOIIel PUPOJAEC U OBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHbIE METOJbI UCCIEN0BAaHUS (PU3NUECKUX ABJICHHUM, B TOM YHCIE AT
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydyHbI€ OCHOBBI HamOoJIee BAXKHBIX JTOCTUKEHMH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHUECKOTO MCIOJIb30BAaHU PA3IUYHBIX HCTOYHMKOB JHEPrUM Ha OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QU3MKKM HAa ypOBHE OCHOBHOTO 00mero oOpa3oBaHUS HalpaBiIeHO Ha
JTOCTH)KCHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

B pesynpraTte wu3ydeHuss (PU3MKM Ha YPOBHE OCHOBHOIO 0O0Imero oOpa3oBaHHs Y
oOyyaromerocst OyayT c(OpMHUPOBAHBI CIEIYIOUINE THYHOCTHBIC Pe3yIbTAaThl B YACTH:

e 1) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

® - I[IPOSIBJICHUE HHTEpPECa K HCTOPUUM M COBPEMEHHOMY COCTOSIHHIO POCCHUICKOU
(buznueckoil HayKu;

® - [[ECHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCHUUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’KAaHCKOr0 U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

® - TOTOBHOCTh K AaKTHBHOMY Yy4YacTHIO B OOCYXJEHMHM OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUIECKUM MTPUMEHEHUEM JOCTIKCHUN (PU3UKH;

® - 0OCO3HAHHE BAKHOCTH MOPATbHO--3TUYECKUX TPUHITUTIOB B JACATEIHHOCTH YUEHOTO;

e 3) 3CTeTUYECKOT0 BOCTIUTAHMS:

® - BOCIOPHUATHE OCTETHYECKUX KadeCcTB (U3MUECKOW HayKd: €€ TapMOHHUYHOTO
MMOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

¢ 4) IEHHOCTH HAYYHOI'0 TO3HAHMS:

® - OCO3HaHHUE IIEHHOCTU (PU3NYECKON HAyKH KaK MOIIIHOTO MHCTPYMEHTA [MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BAXKHEUILIEH COCTABIISIONICH KyJIbTYPHI;

e - pa3BUTHE HAay4YHOH JIOOO3HATENILHOCTH, MWHTEpeca K HCCIeA0BATEIbCKOM
NEeSATENbHOCTH;

e 5) popMupoBaHUSA KYJbTYPbI 310POBbSl H IMOIMOHAIBHOT0 0JIATOMOJIYYHS:

® - 0CO3HaHHUE LIEHHOCTH 0e30MacHOro o0pas3a KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUp€, BAXKHOCTHU MPaBHII 0€3011aCHOTO MOBECHHS HAa TPAHCIIOPTE, HAa IOPOTAX, C ANEKTPUUECKUM
Y TEIUIOBBIM 000PY/ZI0BaHUEM B JJOMAITHUX YCIOBHSIX;

e - chOpMUPOBAHHOCTh HaBbIKA peduieKcHM, MPHU3HAHHE CBOEro IpaBa Ha OIIMOKY U
TaKOTO K€ IpaBa y APyroro 4eiaoBeKa;

e 6) TPYAOBOI0 BOCIIMTAHUS:

e - QaKTHBHOE YyYyacTHE€ B PEIICHWU MPaKTUYECKUX 3a7ad (B paMKax CEeMbH,
oOpa3oBaTeNbHOM  OpraHu3anuy, TOpoJa, Kpas) TEXHOJNOTMYECKOM U COIHMalIbHOM
HAMpPaBJIEHHOCTH, TPEOYIOLIUX B TOM YKCIe U (PU3NYECKUX 3HAHUM;

® - UHTEpeC K IPAKTHUYECKOMY U3YYEHHUIO MPpodeccuii, CBI3aHHBIX C (PU3UKOM;

e 7) 3K0JOrH4eCKOr0 BOCTIMTAHUS:

e - OpHUEHTaIlMs Ha MpUMEHeHHe (U3NYECKUX 3HAHUU JUIS peuieHus 3agad B 00JIacTu
OKpYXarollel cpeipbl, IIIaHUPOBAHUS TMOCTYIKOB M OIIEHKH HMX BO3MOXKHBIX MOCIEICTBUM IS
OKpY’Karollen Cpeibl;

® - 0CO3HaHHUE TN00ATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM U MyTel UX pelIeHHUs,;

e 8) ajanTanuu K M3MEHAIUMCS YCJI0BUSIM COUMATbHOM M IPUPOAHOM Cpebl:

e - TOTPeOHOCTh BO B3aWMOJCWCTBUM TPU BBHITIOJTHEHUHM HWCCICIOBAHUA U TPOEKTOB
(bu3nUeCKOi HaMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHUX;

® - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeITeIbHOCTD;

e - MOTPeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHUH, B TOM uucie GOpMyTHUPOBATH UJEH,
MOHSATHS, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;



® - OCO3HaHHUE JIePUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

® - [UITAHUPOBAHHUE CBOETO Pa3BUTHS B PUOOPETEHNH HOBBIX (DU3MUYECKUX 3HAHUA;

® - CTpeMJICHHE AaHAJM3UPOBATh U BBIABIATH B3aWMOCBSI3M IPHUPOJBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NYECKUX 3HAHUMH;

® - OIGHKA CBOMX JCUCTBUI C y4ETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPEAy, BO3MOXHBIX
rJ100ATBHBIX TTOCIIECTBUN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbrate ocBOeHHsI TpoTrpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTamnpeaMeTHble Pe3yJabTaThl,
BKJIIOYAIOLIME TI03HABaTeNIbHbIE YHHUBEpCAJbHbIE YueOHbIE JEHCTBUS, KOMMYHUKAaTHBHBIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBble joruyeckue aeiicTBus:

® BBISBIIATH U XapaKTEPU30BATh CYIIICCTBCHHBIC IPU3HAKU OOBEKTOB (SIBIICHUH);

® YCTAaHABIIMBATh CYIIECTBEHHBIA NMPU3HAK KJIACCU(UKAIIMHA, OCHOBAHUS IS 000OIICHUS
Y CpaBHEHHS;

® BBLISBIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUMSI B pacCMaTpUBAEMbIX (paKTaX, NaHHBIX U
HaAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SBIICHUSIM;

® BBLISBIISATh MPUYUHHO--CJICICTBEHHBIE CBS3U MPH H3yYEHUH (U3MUECKUX SIBICHUM U
MPOLIECCOB, JIeNaTh BHIBOBI C HCIIOJIb30BAHUEM JIEIYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
BBIJIBUTaTh TUIIOTE3bI O B3AUMOCBS3SIX (PU3MUYECKUX BEITUYHH;

® CaMOCTOSATEIBLHO BEIOMPATh CMIOCO0 pemIeHus yueOHOU Gpu3ndecKkoi 3a1aun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIlEHUs, BbIOOp Haubosiee MOIXOMISIIEr0 ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

® HCII0JIb30BaTh BOIMPOCHI KaK UCCIEA0BATEIbCKUN NHCTPYMEHT MO3HAHUS;

® [IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY ILJIAHY OIBIT, HECTIOKHBIA (PU3NUECKHI
AKCIEPUMEHT, HEOOIbIIIOE HCcCTeI0BaHne (PU3UUECKOTO SIBICHUS;

® OICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MHGOpPMAIMIO, MOTYYECHHYIO B XOJE
UCCIIEIOBAHUS HII SKCTIEPUMEHTA;

® CaMOCTOATENbHO  (OPMYITHpPOBaTH O0OOIIEHHS UM  BBIBOABI IO  pe3yabTaTam
MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIIEIOBAHNS,

® IIPOTHO3UPOBATH BO3ZMOXKHOE JallbHEHIIee pa3BUTHE (PU3MUECKUX MPOILIECCOB, a TAKXKe
BBIJIBUTaTh MPEJINOIOKEHUsI 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® MPUMEHSTh Pa3jMYHbIE METOJbI, MHCTPYMEHTHI W 3ampoChl MpPH TOWCKE U OTOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YI4ETOM MPEATIOKEHHON yueOHOU (hr3rueckoit 3a1auu;

® aHAIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATh WHPOPMAIUIO PA3IUIHBIX
BUJIOB ¥ JOPM TMpEACTABICHUS;



® CaMOCTOATENBHO BBHIOMpATh ONTHMAIbHYIO (OpMY MpeacTaBlIeHUs HHPOPMALUN |
WUTIOCTPUPOBATH pellacMble 3a/1a4i HECIOKHBIMU CXEMaMH, TUarpaMMaMu, HHOW TpaduKoi U
WX KOMOWHAIUSMHU.

KoMMyHuKaTHBHBbIE YHUBepcaJbHbIE YUeOHbIe JeiicTBUA:

e B xoic OOCYXKICHHsS yd4eOHOro MaTepuaia, pe3yJbTaToB JA0OPATOPHBIX padoT H
MIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbl W BBICKa3bIBaTh WJIEH,
HAaIleJICHHBIE Ha PEIICHUE 33/1a41 U TOJIepKaHue 01aroKenaTeIbHOCTH OOIIEHHS,

® COIMOCTaBISITh CBOM CYXKJACHUS C CYKICHHSAMH JPYTHX YYacTHUKOB JHAaJora,
oOHapyXUBaTh Pa3IM4YNe U CXOJICTBO MO3HIINH;

® BBHIPAXXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

e NMyONMYHO  TPEACTABIATH  PE3YJIbTaThl  BBIMOJHEHHOTO  (DU3UYECKOTO  OTBITA
(9KCTIeprMeHTa, UCCIIEAOBAHMS, TPOCKTA);

® TIOHMMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaIHbHON PaOOTHI IpH
pELIeHUH KOHKPETHON (pU3HUeCcKoil MpoOiIeMbl;

® IPUHUMATh I COBMECTHOW JESTeIHbHOCTH, OPraHW30BHIBATH JCHCTBHS TO €€
TOCTIKEHHUIO: PACIPEeNIsiTh PO, 0OCYKIaTh MPOIECCHl M PE3YNIbTaThl COBMECTHOW PadOTHI,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

® BEHINOJHATH CBOIO YacTh palOTHI, JOCTHTAsi KA4eCTBEHHOTO pe3yjibTara MO CBOEMY
HATPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBHS C APYTHMH WICHAMH KOMaH/IBI;

® OIICHMBATh KauY€CTBO CBOErO BKJIa/a B OOLIMH MTPOAYKT 110 KPUTEPUSIM, CAMOCTOSATEIIBHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOAEHCTBHSL.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIE 1eiCTBHUS

Camoopranuszanmsi:

® BBIABJIATH MPOOJIEMBI B KU3HCHHBIX U YUCOHBIX CUTYAIUAX, TPEOYIOMHMX I PEIICHUS
(hbM3UYECKUX 3HAHU;

® OpPHEHTHUPOBATHCSA B PA3IMYHBIX TOJXO0JAX MPHUHATHS PEIICHWNA (MHIWBUAyaIbHOE,
MPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUIN TPYIIION);

® CaMOCTOSATEIILHO COCTAaBJISATh AJITOPUTM pEIICHUS (U3UYSCKON 3aJaud WIM IUTaHa
UCCIEIOBAHUSI C Y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh MpeAiiaraeéMble BapUaHThl PELICHU;

e JiejaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTEJJIEKT:

® J1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUH U MPEeJUIarath MjiaH €€ N3MEHEHHS;

® OOBSCHATH MPUYMHBI JOCTHKEHUS (HEAOCTH)KEHHS) PE3yAbTaTOB JAEATEIbHOCTH, 1aBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTUBBI B AESATEIHHOCTH (B TOM YHCII€ B XOJ BBHITIOJHEHUS (U3UYECKOTO
WCCIIEIOBAHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMUXCS CHUTYaIlUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYIHOCTEIH;

® OIICHUBAaTh COOTBETCTBUE PE3yNbTaTa LEJIU U YCIOBUSIM;

® CTaBUTH ce0sl HA MECTO JIPYroro 4YeloBeKa B XOJe CIOopa WK AUCKYCCUU Ha HAYYHYIO
TEeMY, HIOHUMaTh MOTUBBI, HAMEPEHUS U JOTUKY APYTOro;

e MpHU3HaBaTh CBOE MpaBO Ha OMIMOKY MpH pelIeHWHd (PU3UYECKHX 3aJa4 WA B
YTBep)K,Z[eHI/ISIX Ha HayTIHbIG TEMBI U TaKOEC KC HpaBO ,[[pyFOFO.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeaMETHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHU:

® WUCMOJB30BATh TMOHATHA: (UIUYECKUE W XUMHUYECKUE SBICHHs, HaOII0ICHHE,
AKCTIEPUMEHT, MOJIEIb, THIIOTE3a, SAMHUIBI (PU3MUYECKUX BEIMYHH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHUSL ~ BellecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBUKEHHE
(paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJMHEHHOE), TPACKTOPHs, pPaBHOJCHCTBYIOIIAs CHIIA,
nedopmarus (ynpyras, IIacTUIECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e pasnuuath sBJIeHUs (IUdPy3us, TETIOBOE TBIKEHHE YACTHUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE JIBIKEHHE, MHEPIIHS, B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX
TEJ C 3aKPEIUIEHHOW OCBhIO BpallleHHs, Iepenada AaBiIeHHs] TBEPABIMHU TEIaMH, XUJKOCTSIMH H
razamu, aTMocdepHOe HaBliCHHWE, IUIaBaHUE TelN, TPEBPALICHUS MEXaHWYECKOW JHEPruH) o
ONHMCAaHWIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHPYIOUINX TaHHOE
(buznyecKoe sIBICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3MUYECKUX SIBICHUN B OKPYXKAIOIIEM MHpE, B
TOM YHCIe (PU3MUECKHUE SBICHUS B MPUPOJIE: TPUMEPHI ABIKEHHS C PAa3JIMIHBIMA CKOPOCTSIMH B
KUBOW W HEXHWBOW TpHPOJE, ACUCTBHE CHIJIBI TPEHUS B TPHPOJE W TEXHHUKE, BIHSHUE
aTMOC(epHOro JaBJICHUS Ha XUBOW OpPraHu3M, IJIaBaHuE phIO, pplyard B Teje YeJoBeKa, MPHU
3TOM TMEPEBOJUTH MPAKTHYECKYIO 3aJadyy B Yy4eOHYIO, BBIJENATH CYLIECTBEHHbIE CBONCTBA
(mpu3Haky) PU3NUECKUX SBIICHUIA;

® ONUCHIBATh W3YYEHHBbIE CBOWMCTBA TN U (U3MUYECKUE SBICHUS, UCIONb3Yd (PU3NUECKHe
BEJMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBa, BPeMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CHJIa YIIPYrOCTH, CHUJIa TSDKECTH, BeC Teja, cujla TPeHUs, JaBiieHue (TBEPIOro Tema, >KUIKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHU4ecKas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHUJIbI,
KO3 (GUIIMEHT MOJIE3HOTO ACHCTBHS MEXaHU3MOB, KMHETHYECKass M MOTEHLHUaIbHAs SHEPTus),
IpU ONHUCAaHUM MPaBUJIBHO TPAKTOBATh (U3MYECKUM CMBICI HCIHOJB3YEMbIX BEJIHYMH, HX
0003Ha4YeHUs] U €IUHUIBI (U3UYECKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBSI3BIBAIOIIUE TAHHYIO
(bu3MYECKYI0 BETHYHUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH I'papUKH U3y4EeHHBIX 3aBHCHUMOCTEM
(bu3MYECKUX BETNYHH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKHE SIBJICHUS U MPOIECCHI, UCIOJIb3YS IpaBuiia
CIIOXEHHsI CUJI (BJIOJIb OJHOM MpsiMOif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, IPaBHUIIO
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUsI MEXaHHUYeCKON
SHEpPIrUH, TMpPH HTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBATh €0
MaTeMaTH4YeCKOE BBIPAXKECHNUE;

e OOBACHATH (pu3MYecKHe SIBICHMs, IMpOLecChl M CBOMCTBa Tel, B TOM 4YHCIE U B
KOHTEKCTE€ CHUTYyalldil MPaKTUKO-OPHEHTUPOBAHHOTO  XapakTepa: BbBIABIATh HPUYHHHO-
-CJIC/ICTBEHHbBIE CBSI3U, CTPOUTH OOBSACHEHHE M3 1—2 JOrMYecKux MHiaroB ¢ omopoid Ha 1-2
M3YyYEHHBIX CBOIMCTBA (U3NUECKUX SABICHHUM, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

e pemiarh pacuy€THble 3a7auu B 1—2 feHCTBHA, MCIONB3YySd 3aKOHBI M (HOPMYIIBI,
CBsI3bIBalOIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBMS 3a7aydl 3aIllMCBIBATh
KpaTKoe YCJIOBHE, MOJCTABIATh (hU3NYECKHE BEIUYMHBI B (OPMYJIBI U MPOBOIUTH PACUETHI,
HAXOJIUTh CIIPAaBOYHbIE TaHHBIE, HEOOXOAUMBIE ISl PEIICHHUs 3a71a4, OLIEHUBATh PEATUCTHYHOCTh
MOJIy4eHHOH (PU3nUecKol BEINYHHBI,



® pacrmo3HaBaTh NPOOJEMBI, KOTOPHIE MOKHO PEUIUTh TPU MOMOIM (UHUECKUX
METOJIOB, B OIKMCAaHUM HCCJIECAOBAHMS BBIACIATH IMPOBEPSIEMOE MPEINOJIOKEHUE (TUMIOTE3Y),
pa3nuyaTth W MHTEPIPETHPOBATH MOJYYCHHBIA PE3YNIbTAT, HAXOJUTh OIIMOKA B XOJE OTBITA,
JIeNIaTh BBIBOJIBI IO €r0 pe3ysibTaTaMm;

® IIPOBOJUTH OTBITHI IO HAOTIOACHHUIO (DU3MYCCKUX SIBJICHHN WM (U3NYCCKUX CBOWCTB
Te: GOPMYIUPOBATH MIPOBEPSIEMBIC TPEIIOIOKEHHS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyIOBaHUs, 3aMTUCHIBATH X0/ OIBITA U ()OPMYTUPOBATH BHIBO/IBI,

® BBINOJHATH NPSIMbIE U3MEPEHHSI PACCTOSIHUS, BPEMEHH, MacChl Tela, 00bEMa, CUITBI U
TEMITEPATYPhI C UCIIOJIH30BAHUEM aHAJIOTOBBIX U MU(PPOBBIX TPUOOPOB, 3aMHUCHIBATH MMOKA3AHUS
MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHHI;

® TMPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKOW BEIUYUHBI OT JAPYrou ¢
WCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHHUH (3aBHCHUMOCTH IMYTH PAaBHOMEPHO JBWXKYIIETOCS Tejla OT
BPEMEHH JIBIDKCHHS Tella, CWJIbl TPEHUsI CKOJILKEHMsSI OT Beca Tella, KauyecTBa 00padoTKH
MMOBEPXHOCTEH TEJI M HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIONIANA COTNPUKOCHOBEHMSI TEN, CHIIBI
YOPYTOCTH OT y/UTMHEHUS TPYXHWHBI, BBITAIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTh
Tela W OT TUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TJIyOWHBI, HA
KOTOPYIO TIOTPYKEHO TEJO, YCIOBUM IJIAaBaHMS TEJ, YCIOBHUN PaBHOBECHS pblyara U OJIOKOB),
y4acTBOBaTh B IJITAHUPOBAHUHU YYEOHOTO WCCIICIOBAHUS, COOMPATh YCTAHOBKY M BBITIOJNHSTH
W3MEPEeHUs, Clenys TMPeUIOKEHHOMY IUIaHy, (UKCUPOBATH pPe3yiabTaThl TOJYYCHHOU
3aBUCHUMOCTH (DU3MYECKUX BEJIWYUH B BHJIE NPEUIOKEHHBIX TaOnui U TpaduKoB, IelaTh
BBIBO/IBI 110 PE3YJIbTAaTaM HCCIIEA0BAHUS;

® [POBOJUTH KOCBEHHbIE HU3MEPEHHs] (PU3NYECKUMX BEIMYMH (IUIOTHOCTH BEIECTBa
XKUJKOCTU W TBEPAOTO TeNa, CHUJa TPEHHUS CKOJBXKEHUS, NABJICHUE BO3yXd, BBITAJKHBAOLIAS
CWIa, ACWCTBYIOIIAsl HAa MOTPYXKEHHOE B JKUIKOCTb TENO, KOIPQPHUIMEHT IMOJIE3HOTO AeHCTBUS
MPOCTBIX MEXAaHU3MOB), CIEAys MPEIOKEHHOM HMHCTPYKLIMU: TPU BBINOJIHEHUU H3MEpPEHUI
coOuparh SKCIEPUMEHTABHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHHUE ICKOMOM BETMYHHBI;

e coOmOJaTh IMpaBWiIa TEXHUKU O€30MacHOCTH TMpu pabore ¢ 1abOPaTOPHBIM
000pyI0BaHUEM;

e yKa3blBaTh MPUHLMUIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JAWHAMOMETP, COOOIIAOUIUECS COCYAbl, OapoMeTp, pbluar, MOABMXHBIA U
HEMO/ABWKHBIN OJI0K, HAKJIOHHAS TJI0CKOCTh;

® XapaKTepU30BaTh MPUHIMIBI JEHCTBUS M3YYCHHBIX MNPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOI HAa WX OmMUcaHUs (B TOM YHUCIE: MOAIIUIHUKH, YCTPONUCTBO BOJOMPOBO/IA,
TUIPaBIMYECKUN TPEecC, MaHOMETP, BBHICOTOMEP, IMOPIIHEBON HACOC, apeoMETp), HCMOIb3YA
3HaHMS O CBOMCTBaX (HUIWYECKUX SBICHUNU U HEOOXOAUMBbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

® MPUBOJAUTH MPHUMEPHl (HAXOAUTh WHPOPMAIMIO O TMpHUMepax) MPaAKTUIECKOTO
WCIOJIb30BaHUsl (PH3NYECKUX 3HAHWI B MOBCEIHEBHOM XU3HU IS oOecrieueHus: 6e30macHOCTH
npu oOpalieHHH ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHHUsS 3I0POBbI U
COOIOICHUS HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpejie;

® OCYIIECTBIATh OTOOpP HCTOYHUKOB wHH(popManuu B VIHTepHETE B COOTBETCTBHU C
3aIaHHBIM TOHUCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOMIMXCA 3HAHUW M MYTEM CpaBHEHHS
Pa3NUYHBIX HCTOYHHKOB BBIACTATH MH(POPMAIHMIO, KOTOpas SIBISETCS MPOTHBOPEUYMBON WU
MOJKET OBITh HEJIOCTOBEPHOI;



® WCIIOJIb30BATh MPH BBIMIOJHEHUU YI€OHBIX 33JJaHUH HAYYIHO--TIOMYJISIPHYIO JIUTEPATYPY
(U3HYECKOTO COJepXKaHUS, CIPaBOYHBIC MAaTepUaNbl, pecypchl cetu HTEepHET, BIAICTh
npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHPOpPMANMKM W3 OIJHOW 3HAKOBOM
CUCTEMBI B JPYTYIO;

® CO3/1aBaTh COOCTBCHHBIC KpaTKHE MHCHMEHHBIC M YCTHBIC COOOIICHHS HAa OCHOBE 2—3
HMCTOYHUKOB MH(MOpMANU (HU3HUECKOTO COJIEP)KAHUS, B TOM YHUCIIC ITyOJIMYHO JIeJaTh KPATKHE
COOOIEHUsT O pe3yJibTaTaX IMPOCKTOB WM Yy4eOHBIX HCCICAOBAHMA, MPU STOM T'PAMOTHO
WCIIOJIb30BaTh U3YYCHHBIM MOHSATUWHBIN ammapaT Kypca (U3HKH, CONMPOBOXKIATH BHICTYILJICHUE
MpE3EHTALNEN;

® [pU BBHINIOJHEHUH y4EOHBIX MPOEKTOB W MCCIECIOBAHUM pacHpenensTh 00s3aHHOCTH B
rpynmne B COOTBETCTBUM C TIOCTaBICHHBIMHM 3a/ladyaMi, CJEAWTHh 3a BBHITIOJHEHHEM IUIaHa
NEHCTBUM, aJleKBaTHO OIEHHWBATh COOCTBEHHBINM BKJIAJ B JIEATEIHLHOCThH TPYIIIbBI, BHICTPAUBATH
KOMMYHUKATUBHOE B3aMOJICUCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOITUX.

K koHy oOyueHuss B 8 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHM:

® ICMOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)XKEHHUE aTOMOB W
MOJIEKYJI, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAUIMUECKHE U aMOp(HBIE TeJa, HACHIIICHHBIN
¥ HEHACHIIEHHBIM Map, BIAXHOCTb BO3/AyXa, TEMIEpaTypa, BHYTPEHHSS SHEPTHs, TETUIOBON
JIBUTATENb, DJIEMEHTAPHBIN DIEKTPUUYECKUM 3apsij, dSJIEKTPUYECKOE TI0Jie, TMPOBOJHHUKU U
JUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE TOJIE;

e pasznmuuaTh SBJICHHUS (TEIUIOBOE paCHIMPEHHE M C)KaTHe, TeIulonepeaada, TerIOBOE
paBHOBECHE, CMavyMBaHHWE, KaNWJUISIPHBIE SBJICHUSA, HWCIAPEHHUE, KOHJCHCAlWs, IUIaBJICHUE,
Kpuctayun3anus (OTBEpACBaHHUE), KUICHHUE, Teruionepenaya (TerIonpoOBOIHOCTh, KOHBEKITUS,
W3JIyYCHHE), DJIEKTPU3AIMS T, B3aMMOJICHCTBHE 3apsaoB, ACHCTBUS DJIEKTPUUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHHUE, B3aUMOJICHCTBUE MAarHUTOB, ICHCTBME MAarHUTHOTO TOJIsI HA MPOBOJIHUK C
TOKOM, JJICKTPOMAarHUTHAs MHAYKIHS) 10 OMHMCAHHWIO WX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIKX JaHHOE (PU3HUECKOE SIBJICHHCE;

® pacIio3HaBaTh MPOSIBICHUE M3YYCHHBIX (PHU3NUYECKUX SBJIICHHH B OKPYXKaIOIIEeM MHUpPE, B
TOM 4YHClIe (PU3MYECKUE SBJICHUS B MPHUPOJIE: TMOBEPXHOCTHOE HATSHKCHHE W KalWJUISIPHBIC
SIBJICHUS B NPUPOAE, KPUCTAIBI B Mpupone, uziydyeHue ConHIa, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, HHes, CHEra, JJEKTPUUECKUE SIBICHUS B
atMocdepe, DJIEKTPUYECTBO >KMUBBIX OPraHW3MOB, MarHMUTHOE IOJIe 3eMJIH, Apeid IO0CoB,
pOJb MarHUTHOTO TOJISL JJIS JKM3HM Ha 3emile, MOJISIPHOE CHUSHHE, MPU 3TOM IEPEBOJUTH
MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACTATH CYIIECTBEHHbIE CBOMCTBA (IpU3HAKHN) (PUZUUYECKUX
SIBJICHU;

® ONUCHIBATh W3YYEHHBIE CBOWMCTBA TeN U (M3MUECKUE SBICHUS, UCTONb3Yyd (pU3nveckue
BEITMYMHBI (TEMIepaTypa, BHYTPEHHSS SHEPTUs, KOJIUYECTBO TEIUIOTHI, yAelbHAas TEMIOEMKOCTh
BEIIECTBA, yAENbHAs TEIUIOTa IUIABJICHUS, yJeJbHas TEIoTa MapooOpa3oBaHUs, yelbHas
TEIJIOTa CropaHus TOMUIMBA, KOA(D(UIMEHT TMOJEe3HOr0 JEWCTBUS TEIJIOBOW MAIIUHBI,
OTHOCHUTENIbHAS BJIAXKHOCTb BO3/JyXa, OJJICKTPUUECKUH 3aps], CHUJIa TOKAa, 3JIEKTPUUYECKOE
HanpsDKeHHUe, COMPOTHUBJICHHE MPOBOJHUKA, YICIBHOE COMPOTUBJICHHE BEIIECTBa, paboTa M
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), TPU OMUCAHUM MPABUILHO TPAKTOBATH (PU3UYECKUI CMBICI
WCIOJIb3YEMBIX BETMYNH, 0003HAYCHUS U €TUHUIIBI (PHU3NIECKUX BEIUYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIMYMHY C JPYTHMH BEIMYUHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCHUMOCTEH (U3NYECKUX BEITHYUH;



® XapakTepU30BaTh CBOWCTBA Tel, (HU3UYECKUE SBICHHUS W TPOLECCH], HCHOJIb3Ys
OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO--KUHETUUECKON TEOPUM CTPOEHHUS BELIECTBA, IPUHIUII
CYIIEPIIO3UIINY T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH Oma ams
ydyacTka 1enu, 3akoH Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aITCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

® OOBSCHATH (PU3MYECKUE MPOIECCHl M CBOWCTBA TEJN, B TOM YHCIE€ W B KOHTEKCTE
CUTYalUil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBISITh IPUUMHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBACHEHHWE M3 1—2 JIOrMYecKux IIaroB C OHopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
(bu3nUeCKuX SABICHUN, (PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

e pemath pacy€THbe 3a7auyd B 2—3 JEWCTBUSA, HCHOJIb3YysS 3aKOHBI M (POPMYIIBI,
CBS3BIBAIOIIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCIOBUS 3aJauyd 3allMChIBaTh
KpaTKO€ YCJIOBHE, BBISBJISTh HEJOCTATOK JAHHBIX JJISl PELIEHUs 3aJaud, BbIOMpaTh 3aKOHBI U
(bopMyibl, HEOOXOaUMBIE IJisi €€ pelleHus, MPOBOAUTh PAacdy€Thl U CPaBHMUBATh IOJIyYEHHOE
3HaueHUe PU3NYECKON BEIMUMHBI C U3BECTHBIMU JIaHHBIMU;

e pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh MpPU MOMOLIM (UIHYECKUX
METO/IOB, HCIIOJIb3Yysl OIMCAHHE HCCIEOBaHMs, BBIAEIATh IPOBEPSIEMOE MPENAINOJIOKEHNUE,
OIICHUBATh MPABUIILHOCTH MOPSIIKA MPOBEIEHUS UCCIIEOBAHMUSI, JIEJIaTh BBIBO/IBI,

® [IPOBOJUTH OMBITHI MO HAOMIOJAEHHIO (PU3MUECKUX SIBICHUNA WM (U3NYECKUX CBOMCTB
Ten (KamwUIsipHbIE SBJICHUS, 3aBUCUMOCTH JIaBJICHMSI BO3AyXa OT €ro o0béMma, TemrmepaTyphl,
CKOPOCTH IIpoIlecca OCTbIBAaHMsS M HArpeBaHWs IPU H3IYYEHUU OT IIBETa H3IIydarouei
(mornomiaronieil) MOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIIEPATypbl >KUIKOCTH U
IUIOIIAAN €€ IMOBEPXHOCTH, IEKTPU3alMsd Tel U B3aUMOACHUCTBHE 3JIEKTPUUECKUX 3apsioB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yalU3allMsl MAarHUTHBIX MOJIEH IOCTOSHHBIX
MarHuToB, JEHUCTBHS MarHUTHOIO MOJISl Ha MPOBOJHUK C TOKOM, CBOWCTBA JIEKTPOMAarHuTa,
CBOMCTBA  3JIEKTPOJBUIATENsd  IOCTOSIHHOTO  TOKa):  (OpMYJIHMpOBaThH  IPOBEpsieMble
IIPEINOJI0KEHNs, COOUPATh YCTAaHOBKY M3 IPEUIOKEHHOTO O00OpYAOBaHUS, ONUCBHIBATH XO[
OMbITa U POPMYIUPOBATH BHIBOJIBI;

® BBINOJHATH MPSIMblE M3MEPEHHsI TeMIIEpaTypbl, OTHOCUTEJIbHON BIAKHOCTH BO3/yXa,
CHJIBl TOKA, HAIIPSDKEHUs C MCIOJb30BAHMEM AHAIOTOBBIX MPUOOPOB M JATYMKOB (PU3NYECKHUX
BEJIMYUH, CPABHUBATh PE3y/IbTaThl U3MEPEHUH C yUETOM 3a1aHHON aOCOIIOTHOM MOIPEIIHOCTH;

® IIPOBOJUTH MCCJIEIOBAHMWE 3aBUCUMOCTH OJHON (PU3MUECKOW BETUYMHBI OT JIPYrod ¢
UCIOJb30BAHUEM TMPSMBIX HM3MEPEHUIl (3aBUCHMMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOILAN MOMEPEYHOr0 CEYEHUS U YAEIbHOIO CONPOTUBIICHUS BEIECTBA MPOBOHMKA,
CHJIBl TOKa, MJYIIEro uepe3 IMPOBOAHUK, OT HANPSHKEHHs Ha HPOBOJHHUKE, MCCIEJOBaHUE
MOCIEIOBAaTEIbHOIO U MapajuleJbHOTO  COEJMHEHUH  MPOBOJHHUKOB):  IUIAHHMPOBATH
UCClieIoOBaHNE, COOMpaTh YCTAHOBKY M BBIIOJHATh U3MEPEHUS, CIeays MPEeAIoKEHHOMY IJIaHy,
(bUKCHpOBaTh PE3yJAbTaThl IMOJYYECHHOM 3aBHCHMOCTH B BHUJAE TaOMUI U rpadukoB, JenaTh
BBIBOJIBI 110 PE3YJIBTATaM MCCIIEOBaHUS;

® [IPOBOJUTH KOCBEHHBIE M3MEpPEHMs (PHU3MUECKUX BENUYMH (yAeNabHas TEMI0EMKOCTb
BEIIECTBA, CONPOTHUBJIECHHE MPOBOJHUKA, paboTa M MOIIHOCTh DJIEKTPUUYECKOTO TOKa):
IUTAHUPOBATh M3MEpPEHHsI, cOOMPATh AKCIEPUMEHTANbHYIO YCTaHOBKY, CJeaysl NMpeaioKeHHOU
WHCTPYKIIUH, ¥ BBIYUCIISATH 3HAUEHUE BEITMUUHBL;

e coOmoaTh TpaBWiIa TEXHUKH O€30macHOCTH Mpu paboTe ¢ J1abopaToOpHBIM
obopynoBaHueMm;

® XapakTepU30BaTh MNPUHIMIIEI JCHCTBHS M3YYCHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB € ONOpPOM Ha MX ONMCAHUA (B TOM YHCIE: CUCTEMA OTOIUIEHHS JOMOB, TUTPOMETP,



nmapoBasi ~ TypOWMHA,  aMIepMeTp,  BOJITMETP,  CYETYMK  OJIEKTPUUECKOW  SHEpruu,
AJIEKTPOOCBETUTENbHBIE  TPUOOPHI, HarpeBaTelbHbIE  AJIEKTPONPUOOpbl  (IIPUMEpHI),
IEKTPUYECKUE NPEIOXPAHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOABUraTeNb IOCTOSIHHOIO TOKa),
UCTOJNB3ysl 3HAHUS O CBOWCTBAX (U3MYECKUX SBJICHUH H HeoOXxoaumble (Quznueckue
3aKOHOMEPHOCTH;

® pacrno3HaBaTb IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENIbHBIE MPUOOPHI 10
CXeMaM ¥ CXEMaTH4YHBIM pPHCYHKaM (KUJKOCTHBI TEpMOMETp, TEepMOC, MCUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CrOpaHMsl, 3JEKTPOCKOI, PEOCTar), COCTaBJIATh CXEMbI
ANIEKTPUYECKUX LEeNeil ¢ MOCIeq0BaTeIbHBIM U TNapalieIbHbIM COEIMHEHHEM 3JIEMEHTOB,
paznuyas ycaoBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX 1IEeTIEH;

® [PUBOJUTH MpHUMEPHl (HAXOAWTh MHPOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHMM B MMOBCEIHEBHOW JKM3HM JAJs oOecredeHus 0e30MacHOCTU
npu OoOpaleHuu ¢ MNpUOOpaMM M TEXHUYECKMMHU YCTPOWCTBAMH, COXPAaHEHUS 3/I0pOBbS U
coOII0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKaIOIIeH cpee;

® OCYIIECTBIIATH MOUCK MH(pOpMaluu GU3NUYECKOTO coJiepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUA W TyTéM CpaBHEHHS JOTIOJHHUTEIBHBIX HMCTOYHHKOB  BBIJIENSATH
nH(pOpPMaLIHIO, KOTOpas ABJISETCS MPOTUBOPEUNBOM UM MOXKET ObITh HEJJOCTOBEPHOI;

® WCIIOJIb30BaTh MPH BBIMIOJIHEHUU Y4€OHBIX 3aJJaHUI HAY4YHO--MIOMYJISPHYIO JIUTEPATYPY
(bu3NUecKoTro CcoJepXaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT, BiaIeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HMH(GOpMALMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B JPYI'YIO;

® Co3/aBaTh COOCTBEHHBIC IMCHMEHHBIE M KpaTKHWE YCTHBIE cooOmmeHus, o0oO0mas
MHGOPMALIMIO U3 HECKOJIBKMX MCTOUYHUKOB (PM3UUYECKOTO COJEPIKAHUSA, B TOM YHCIE MyOJINYHO
NPECTaBIATh PE3YNbTaThl NPOCKTHOM MM HCCIEN0BATENbCKOM JIEATENbHOCTH, NPH 3TOM
I'PaMOTHO HCIOJIb30BAaTh HM3Y4YEHHBIH NOHATUIHBIN ammapaT Kypca (HU3UKH, CONPOBOXAATh
BBICTYIIJICHHE TIPe3EeHTalUEH;

® IIpU BBHIIOJHEHUU Y4EeOHBIX IMPOEKTOB M HCCIEJOBAHUN (PU3MYECKUX IPOLIECCOB
pacrpenesaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTABJIEHHBIMH 3a7[adyaMH, CIEIUTh 3a
BBITMIOJIHEHUEM IUIaHa JECHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBATb COOCTBEHHBIN
BKJIJl B JICATEIBHOCTh T'PYIIbI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aMMOJEHUCTBUE, MPOSBIIS
TOTOBHOCTb Pa3peliaTh KOH(IUKTHI.

K xoHiy oOyuenust B 9 kJjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHUI:

® UCMOJb30BATh IMOHATHUA: CHUCTEMa OTCY€Ta, MaTepualbHas TOYKa, TPAaEeKTOpHs,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTo JBIKEHHUs, negopmanus (yrnpyras, ImjiacTudyeckas), TPeHHUE,
LIEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTbh M MEpPerpy3kH, ILEHTp TSHKECTH, aOCOJIOTHO
TBEPJIO€ TEJO, LEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJIEOAHUsI U BOJIHBI,
3BYK, MH(Pa3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPHI MCIYCKaHUs U TOIJIOLIeHMs, anbda-, OeTa- u
raMMa-u3JIydeHus], U30TOIbI, SIepHAsk YHEPTeTHKA,

® pa3nuyarh SBJIEHUA (PaBHOMEpPHOE M HEpaBHOMEpPHOE NPSMOJIMHEHHOE JBUXEHUE,
PaBHOYCKOPEHHOE TMPSMOJMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEpPHOE
JBIDKEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE [BIDKEHHUE, KojeOaTeabHoe
JBIDKEHUE (3aTyXalollMe M BBIHYXKJECHHBIE KOJeOaHMs), PE30HAHC, BOJIHOBOE JBHIKEHHE,
OTpaXCHHE 3BYKa, IPSIMOJMHENHOE pacHpOCTPAHEHUE, OTPAKEHUE M IPEJIOMIICHUE CBETA,
MIOJIHOE€ BHYTPEHHEE OTpaK€HHE CBETa, pPasJioKeHHe OeNoro cBera B CHEKTP M CIOXKEHHE



CHEKTPaJIbHBIX I[BETOB, TUCIEPCHUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTH, BO3HMKHOBEHHE
JUHEWYATOr0 CHEKTpa M3JyYEHHUs) IO ONMHCAHUI0 UX XapaKTePHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NIECKOE SBIICHUE;

® pacrmo3HaBaTh MPOSIBIICHUE U3yUYCHHBIX (PH3UUYCCKUX SBICHUI B OKpYXKalomieM Mupe (B
TOM YHciIe PU3NICCKHUE SIBJICHUS B IIPUPO/IS: IPUIMBBI H OTJIUBEI, IBIKeHUE TIaHeT CoTHEeUHOH
CHUCTEMBI, PEaKTUBHOE [BW)XCHUE MKHUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSCEHHE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO0, I[B€Ta TeEJI, ONTUYECKHE SIBIICHUS B
pupojie, OHOJOTMYECKOe JCWCTBHE BUIUMOIO, YIbTPa(QHUOICTOBOTO M PEHTTEHOBCKOTO
W3ITy4eHUH, €CTECTBEHHBIA pPAJMOAKTUBHBIA (OH, KOCMHUYCCKHE Jy4H, pPaJUO0aKTUBHOE
W3JIy4eHHE TPUPOJHBIX MHUHEPAJIOB, JCUCTBUE PAJAUOAKTHUBHBIX H3JIy4eHUHW HaA OPraHu3M
YeJIOBEKa), MPU TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7]a4y B YUYEOHYIO, BBIJICISThH CYIIECTBEHHBIE
CBOMCTBa (IIpU3HAKN) PU3NYECKUX SIBJICHUN;

® OMKCHIBATh MU3yYEHHBIEC CBOWCTBA TeN M (PU3MUECKUE SBJICHUS, UCTIONB3YS (PU3UUECKUE
BEJIMYUHBI (CPEIHSASI U MTHOBEHHAsI CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JIBIPKEHUH, YCKOPEHUE,
nepemMenieHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHS, CHJIa YIOPYTOCTH, CHJIa TSIKECTH,
YCKOpeHHe CBOOOJHOTO TAJEHUsS, BEC Tejla, UMIYJIbC Tella, UMIYJIbC CHJIBI, MEXaHHYecKas
paboTa M MOIIHOCTH, MOTEHIIMATbHAS JHEPTUS Teja, TMOIHATOTO HaJ TIOBEPXHOCTHIO 3EMIIH,
MOTEHITMAIbHAS DHEPIHUsS CXKATOW TPYKWUHBI, KHHETHYECKas JHEPTHsi, TMOJIHAs MeXaHWYecKas
SHEPTHsl, TIEPUOJ M YacToTa KoJieOaHWM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBETa, TOKAa3aTellb MPEIIOMJICHUS CPEebl), MPH OMHCAHWU TPABWIBHO TPAKTOBATh
(bMBUYECKUN CMBICIT UCIOJIB3YeMbIX BEJIUYHH, 0003HAYEHUS W CIUHMIIBI (PU3NUECKUX BEITUYMH,
HaxoJUTh (GOPMYIIBI, CBA3BIBAIOIINE NAHHYIO (PU3MUECKYIO BEITUYUHY C APYTUMHU BEIHMYUHAMM,
CTPOUTD IpaPUKHU U3yUECHHBIX 3aBUCUMOCTEH (DU3UUECKUX BEITHYHH,

® XapaKTepU30BaTh CBOMCTBA Tel, (PM3MYECKUE SIBJICHHS U TMPOLIECCHI, UCIIONb3Ys 3aKOH
COXpaHEHHUs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHMS, MPUHIUI CYNEPIO3UIIUA CHJI, TPUHIIUII
oTHocHuTenbHOCTH [ammies, 3akoHel HBIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI
OTPKCHUS W TPEJIOMIICHHS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO W MAcCOBOTO YHCEN IMpHU
SIIEPHBIX PEAKIMIX, MMPU ITOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3alKCHIBATh €0
MaTeMaTHYEeCKOE BBIPAKEHUE;

® OOBACHATh (DU3UYECKHUE TPOILECCHl M CBOWCTBA TEJI, B TOM YHCIC M B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISABIATh MNPUYHUHHO--CIEICTBEHHBIC
CBSI3H, CTPOUTH OOBSCHEHUE U3 2—3 JOTMYECKHX IIAaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBA
(bU3UYEeCKUX SBICHUH, (PU3MUCCKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

e pelath pacu€THbIC 3a7a4d (OMHUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUH), UCTIOIb3Ys
3aKOHBI ¥ (POPMYIIBI, CBSI3BIBAIOIINE (PU3NYECKIE BETMYMHBI: HA OCHOBE aHaN3a yCIOBHS 3a/1a4l
3aMMChIBAaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTAIOIIME WM U30BITOUYHBIE JaHHBIC, BHIOMpPATH
3aKOHBI U (GOpPMYJbl, HEOOXOMUMBIE [UIsI PEIICHHs, MPOBOAWTH pacuyéThl M OIEHUBATH
PEATUCTUYHOCTh TIOTYYEHHOTO 3HaYeHUS (PU3NYECKOM BETUYHHBI;

® pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOHO PEUIUTh MPU MOMOLIM (UHUECKUX
METOJIOB, HCIIOJIB3Ysl OINHMCAHME WCCIEAOBaHUSA, BBIACIATH MPOBEPSIEMOE MPEANOI0KEHHE,
OIIEHMBATh  MPABWIBHOCTh  MOPSAKAa MPOBEACHUS  UCCIEAOBaHUsS, JENaThb  BBIBOJBI,
MHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOICHUH U OTBITOB;

® IIPOBOJUTH OMBITHI MO HAOMIOACHHUIO (DU3MUECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten (U3yyeHue BTOporo 3akoHa HbroTOHa, 3aKkOHA COXpaHEHUs! SHEPTUU, 3aBUCUMOCTh MEpHUOIa
KoJebaHui MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MaJIbIX KOJeOaHUM, MPSIMOIMHEHHOE paCIIPOCTPAHEHUE CBETa, Pa3lIoKeHHE Oenoro



CBETa B CIEKTpP, U3yUYeHHE CBOICTB M300pak€HUS B IUIOCKOM 3€pKajie M CBOMCTB M300paskeHUs
npeaMera B COOMpAroIIe JIMH3e, HaOMI0IeHHEe CIUIOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITy4eHUs )
CaMOCTOSITEIIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyIOBaHMUSI, ONMUCHIBATH X0
OTIBITA M €T0 PE3yIbTaThl, JOPMYIHUPOBATH BHIBOJIBI,

® TIPOBOJUTH INPH HEOOXOJAMMOCTH CEpHUI0 TPSMBIX HM3MEPEHHI, OIpEeNelNsis CpeaHee
3HAYCHUE U3MEPSAEMOU BeTHMYHHBI ((POKYCHOE PAcCTOSTHUE COOMpPArONICH JIMH3BI), 000CHOBHIBATH
BBIOOP crmoco0a u3MepeHust (M3MEPUTEILHOTO MPUOopa);

® TIPOBOJUTH HCCIEIOBAHHE 3aBHUCHUMOCTEH (DM3WYECKUX BEIMYMH C HCIIOJIb30BAaHHEM
MPSMBIX W3MEpPEHUH (3aBUCHMOCTHh IYTH OT BPEMEHH TPU PABHOYCKOPEHHOM JBHKCHHH 0€3
HaYaJIbHON CKOpPOCTH, TEpHOAa KOJeOaHM MaTeMaTHYecKOro MasTHHKA OT JUTMHBI HUTH,
3aBHCHUMOCTH yIJIa OTPaKEHHsI CBETa OT yrila MaJeHUs M yIiia MPEJIOMIICHUS OT yriia MajeHus):
TUTAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSTETIHHO COOMPATh YCTaHOBKY, (PMKCHPOBAThH PE3YJbTATHI
MOJTy4EHHOH 3aBUCHMOCTH (PU3MUYECKMX BEIWYMH B BHJE TaONHIl U IpadUKOB, J1EIaTh BBIBOIBI
0 pe3yNbTaTaM HCCIIEI0BaHUS;

® TPOBOJIUTH KOCBEHHBIE HW3MEPEHUS (PHU3MUECKUX BETUYMH (CpPEemHssl CKOPOCTh U
YCKOpEHHE TeJa TpPH pPaBHOYCKOPEHHOM JIBIDKCHHH, YCKOpPEHHE CBOOOTHOTO TIaJICHHS,
KECTKOCTH MPYKUHBI, KOYDOUITUEHT TPEHUSI CKOJIBKEHHS, MeXaHn4deckast paboTa U MOIIHOCTb,
9acTOTa W TEePHOJ] KOJeOaHN MaTeMaTHYeCKOTO W MPYKHHHOTO MasSTHUKOB, ONITHYECKAs CHIIa
coOuparomied  JIMH3bI, PAAUOAKTUBHBIN  (OH): IUIAHMpPOBATH HW3MEpPEHUs, coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBINIOJIHATH U3MEPEHHUSI, CIEAYS NPEII0KEHHON HHCTPYKIUHY,
BBIYMCIISATH 3HAYCHHUE BEIMYMHBI U aHAIU3UPOBATh MOJYyUCHHbIE PE3YIbTATHI C YUETOM 3a/laHHOM
MOTPEITHOCTH U3MEPEHUN;

e coOmofaTh TMpaBWiIa TEXHUKA OE30MacHOCTH Tpu paboTe ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

® pa3juyuaTh OCHOBHBIE NpPU3HAKU H3YYEHHBIX (U3MUECKUX MOJeNeil: MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPJIOE TEJIO, TOUEYHBI UCTOUHUK CBETA, JIyd, TOHKAs JMH3a, [JIaHeTapHas
MOJeNb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO SJIpa;

® XapaKTepU30BaTh MPUHIMIBI JEHCTBUS M3YYCHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOICTB C OMOpON Ha MX OMHCAHMS (B TOM YHCIE: CHUAOMETp, IATYUKU IOJIOKECHUS,
paccTosiHUA M YCKOPEHHs, pakeTa, 3XOJIOT, OYKH, IepHucKor, (QoTroamnmapar, ONTHYECKHE
CBETOBO/IbI, CIIEKTPOCKOI, J03UMETpP, KaMmepa BuibcoHa), MCIONB3ysS 3HAHUS O CBOWCTBAx
(buznuecKux ABJICHUN U HEOOXOAUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® UCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIC PUCYHKH HU3YYCHHBIX TEXHUUYECKUX YCTPOICTB,
W3MEpUTENbHBIX MPUOOPOB W TEXHOJOTMYECKHX IMPOILIECCOB TMPHU PEIICHUU y4eOHO--
MPAKTUYECKUX 33/1a4, ONTUYECKHE CXEMBI JUIsl TOCTPOSHUS U300paKEHUI B MJIOCKOM 3epKaie U
coOuparoreii TuH3e;

® MPUBOJAUTH MPHUMEPHl (HAXOAUTh WHPOPMAIMIO O TMpHUMepax) MPaAKTUIECKOTO
WCIOJIb30BaHUs (PH3NYECKUX 3HAHHWI B MOBCEIHEBHOMW KU3HU ISl oOecrieueHus 0e30MacHOCTH
mpu OoOpalieHHH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPaHEHUS 3/I0POBbI U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHHUS B OKPYKaIoLIeH cpene;

® OCYLIECTBIIAITh TOUCK HWHpOpManuu (U3NYECKOTO coaepkaHuss B VIHTepHere,
CaMOCTOSITENIbHO  (OpMyNIUpysT  MOUCKOBBIM  3ampoc, HAXOAWTh TMYTH  OMpEIeTICHHUS
JOCTOBEPHOCTH TMOJTy4eHHOH MH(OpMAIMK HA OCHOBE MUMEIOIIUXCS 3HAHUN U JTOTIOJTHUTEIBHBIX
HCTOYHUKOB;

® WCIIOJIb30BATh MPH BBIMIOJHEHUU YIeOHBIX 33JJaHU HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
(U3MYECKOTO COJEepXKAHUS, CIPABOYHBIC MAaTepUANbBI, pecypchl ceth HHTepHEeT, BIAneTh



npuéMaMi KOHCHEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHusi HWH(GOpMAIMKA U3 OJHOW 3HAKOBOU
CUCTEMBI B JPYI'yIO;

® co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOLICHHS HAa OCHOBE HMH(MOpMAIUU
U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COJCpKAHUA, MyOIMYHO HPEACTABIATH PE3YJIbTaThl
IIPOCKTHOM WJIM HCCIEN0BATEIBCKOW JAESATEIBHOCTH, IIPU 3TOM TIPAaMOTHO HCIOJIB30BaTh
M3YYEHHBIN MOHATUIHBIN anmnapar u3y4yaemoro pasjesna (U3HKU U COIIPOBOXKAATH BBICTYIUIICHHUE
MPE3CHTAINEH C yUETOM 0COOCHHOCTEN ayIMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAIOIIEro MUpa
11 DIAIKA - HAVKa O oxe ) bubmmoreka [{OK
. W3HUKa - H npu
Y& O HpHpoX https://m.edso00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I TO3HAHMS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
Tpocitie BeflieoTnd https://m.edsoo.ru/7f416194
59 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
53 Ar 5 bubnuoreka [JOK
. €raTHbIC COCTOSHUS BEIIESCTBA
P B https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznea 3. /IBu:keHue u B3auMo/jieiicTBue TeJl
b K
3.1 MexaHndeckoe JBHKEHUE 3 nommorexa [10
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bubmuoreka [JOK
32 Hrepuits, Macea, MI0THOCTS 4 1 https://m.edsoo.ru/7f416194
bubmmoreka [{OK
33 Cuna. Buget i 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBineHuss TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMU, YKUIKOCTIMU U Fa3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
Mlapnienme xuaKoCTH ° https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 ATMOCpepHOE AaBIeHIe 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU M Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pagota 1 MoIHOCTE 3 1 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
>2 Hlpoctere Mexati3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CXAMITCCRAT SHEpTIA https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
bubmmoreka [{OK
1.1 i 7
CTpoetiiie it CBOMCTBa beltiecTsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKECHHbIC Tella 7 1 bubmuorexa [JOK
' ¥ VX B3aHUMO/JIEHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTosTHHBIN 3NIEKTPUUECKUN TOK 20 1 7 h Epgj;:;i;zi.ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHasi MHIYKIHS 4 bubmmorexa LIOK
' P AL https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 145
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9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Te https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHB coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannyeckne Kojae0aHusl U BOJTHbI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRATIRCCKHE BOIHRL. JBYK https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMarHuTHOE MOJie U 6 2 bubnunoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznea 4. CBeToBbI€ sIBJI€HUS
4.1 3aKoHBI PACIPOCTPAaHEHUSI CBETA 6 2 bubnuorexa [IOK
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bu6mmoreka [{OK
4.2
JIMH3BI ¥ ONITUYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3JI0KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
bu6moreka [IOK
A n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> CTpoetine aToMHOTO stpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTopuTe/ 1bHO0-00001IAK0 1M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27
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