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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3uke Ha YpOBHE OCHOBHOrO 0oOIIero oOpa3oBaHHsS COCTaBlieHA Ha OCHOBE
MOJIOKEHUI U TpeOOBaHM K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTebHOU
nporpammsl, npencraBieHHbXx B PI'OC 00O, a taxke ¢ yuéroM QeaepanbHOl padouel mporpaMMbl
Bocniutanust u Konuenimu npenoaBanus yueOHoro npenmera «Pusnkay.

Copepxanue mnporpaMMmbl Mo (U3HKE HANpaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAY4HOI
IPaMOTHOCTH OOYYaroIIUXCS M OpraHU3alMi0 H3y4deHHs (PHU3MKK Ha JEATEIIbHOCTHOW OCHOBe. B
nmporpaMMe o (pu3uKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeaMeTa B peanusalu TpeOoBaHUM
®I'OC OOO K muaHWpyeMbIM JIMYHOCTHBIM M METAalpeAMETHBIM pe3ysibTaTaM OOYy4YeHHs, a TaKxKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHwUs.

[Iporpamma 1o ¢u3MKe ycTaHaBIUBAeT paclpeaeNieHHe y4yeOHOro marepuaia M0 Tojam
o0y4eHus (1o Kjaccam), IpesiaraeT IpUMEPHYIO TOCIE0BaTEIbHOCTh U3yUEHHs TEM, OCHOBAaHHYIO Ha
JIOTUKE Pa3BUTUS IPEIMETHOTO COIEPKaHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00y4aroIuX CAl.

[Tporpamma mo ¢usmke pa3paboTaHa € HENBI0 OKa3aHHs METOJMYECKOW MOMOIIM YYHUTETIO B
co3/1aHuu pabouelt mporpaMMsl MO0 y4eOHOMY MTPEIMETY.

Ousmuka SABISETCS CHCTEMOOOPa3yIOIUM Uil €CTECTBEHHO-HAyYHBIX YYEOHBIX TPEJIMETOB,
MOCKONIbKY (PU3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHMM, W3y4aeMbIX XHMHEH,
Ouosioruei, actpoHOMUEH 1 pusmuecKoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KAPTHHY
MUpa, MPEAOCTaBIsIeT Haubolee sicHble 00pa3llbl MPUMEHEHUS HAyYHOI'O0 METO/a IMO3HaHUs, TO eCTh
croco0a MmorydeH s JOCTOBEPHBIX 3HAHUI O MHpE.

Opna U3 MaBHBIX 33724 (PU3NYECKOro 00pa30BaHUs B CTPYKType 001Iero o6pa3oBaHus COCTOUT
B (DOPMHUPOBAHNHU E€CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpECa K HAYKe Y 00yJarOIIUXCS.

Wzyuyenne (¢u3uku Ha 0a30BOM  YpOBHE MpeINojiaraeT  OBJIAJEHUE  CIEAYIOLUIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

. HAy4YHO OOBSCHATH SIBIICHUS;

o OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHHS,

o MHTEPIPETUPOBATH JIaHHBIE U HCIOIH30BaTh HAyYHbIE JOKA3aTENbCTBA IS MOJYYEHUs
BBIBOJIOB.

Llenu n3yyenus GpuU3MKM HA YpOBHE OCHOBHOTO 00111ero oopazoBanus onpeaeseHsl B Konnenuuu
npenojaBaHus ydyeOHoro mnpeamera «®Pusuka» B 00pa3oBaTelIbHBIX OpraHusanuax Poccuiickoit
denepanyy, pealu3yonMX OCHOBHbIE 00111€00pa3oBaTeIbHbIe TPOTPaMMBbl, YTBEPKAEHHOM peleHreM
Konnernn MunucrepcrBa nipocsenieHus: Poccuiickoit @enepamuu (nmpotokoi ot 3 nexadps 2019 r. Ne
[IK-4BH).

Henun usyvyenus ¢puznku:

. proOpeTeHne UHTEpeca U CTPEMIIEHUS 00YYaIOIIUXCS K HAYYHOMY U3Y4YEHHIO IPUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEI;

. pa3BUTHE NPEACTABICHUH O HAyYHOM METOo/A€ TO3HaHUS M (HopMUpOBaHHE
MCCIIEIOBATEILCKOTO OTHOIIEHUS K OKPY/KAIOIIIM SIBIICHHSIM;

° (hopMHUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3y4YeHHUs] OCHOB CTPOCHHUSI
MaTepuH U GyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

o ¢dbopmMHUpoBaHUE MPEACTABICHUNA O PONU (PU3MKM JUISL Pa3BUTHUS JAPYTHMX €CTECTBEHHBIX
HAyK, TCXHUKH U TeXHOHOFHﬁ;

o pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cdepax Oynymeld mnpodeccuoHaIbHON

NesTeIbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K JalbHEHIIEMY 00y4eHHIO B ’TOM HAIlPaBICHHH.
JlocTrxeHnne 3TUX 1eNel MporpaMMbl 0 (U3MKe Ha YpOBHE OCHOBHOTO OOIIero odpazoBaHuUs
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a4ay:
o npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOEHHUHM BEIECTBA, O MEXAHWYECKHX, TETIJIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;



o npuoOpeTeHne yMEHUH ONUCHIBaTh U OOBACHATH  (PU3MUECKUE  SBICHHUA C
MCIOJIb30BaHNEM TIOyUYEHHBIX 3HAHUMH;

o OCBOCHHE METO/IOB pEIICHUS TMPOCTEHINNX pacYETHBIX 3a4ad C HCIOJIb30BaHUEM
(bu3nuecKux MojeNel, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

o pa3BUTHE YMEHHI HAOIIOAATh MPUPOHBIC SABICHUS U BBHIIOIHATH OIbITHL, 1a00paTOpHbIE
paboThI U AKCIIEPUMEHTAIBHBIE UCCIICAOBAHMS C UCTIOIb30BAHUEM N3MEPUTEIBHBIX PUOOPOB;

o OCBOCHHE TNPHUEMOB paboOThl ¢ WHPoOpManuel (GU3MUECKOro COAep)KaHus, BKIIOYAst
MH(OPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSX (U3MKH, aHalu3 M KPUTHYECKOE OLEHUBAaHUE
uH(pOpMaINH;

o 3HAKOMCTBO CO cdepaMu MpodeCCHOHATBHON ACSITEILHOCTH, CBI3aHHBIMU ¢ (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (DU3MUECKOI HAYKH.

Ha wu3yuenne ¢usuxu (06a30BbIi ypoBEeHb) Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 ywaca B Henenro), B 8 kimacce — 68 vacoB (2 yaca B
HEJIeINI0), B 9 KJ1acce - 102 gaca 3 yaca B HEJIEIIIO0).

[Ipennaraemelii B mnporpaMMe no (pusuke nepeyeHb J1adopaTOpHBIX padOT M ONBITOB HOCUT
PEKOMEHIAaTEeNbHbIM XapakTep, yYUTENb JlelaeT BbIOOp MpoBeAeHHs J1a00paTOPHBIX padOT U OIBITOB C
y4€TOM HHJUBUIYalIbHBIX OCOOEHHOCTEH OO0y4aromMxcs, CIHMCKa SKCIEPUMEHTAIBHBIX 3aJaHUM,
IIpeJUlaraéMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOI'0 SK3aMeHa 110 (pu3mke.



COJAEP)KAHUE OBbYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoze. fBineHus npupoxasl. Dusuyeckue SBICHUA: MEXaHUYECKHUE,
TEIUIOBbIE, SJICKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeaMuuHBL. M3Mepenue ¢usmyeckux BenuunH. DHU3MUECKUE MPHUOOPHI.
[TorpemHocTs U3MepeHnii. MexayHapogHas CHCTEMa €AVHHII.

Kak ¢usuka u apyrue ectecTBEHHbIE HAyKH M3Y4aloT NMpHpony. EcTecTBEeHHO-HAYUHBIA METO[
NO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOIO BOIPOCA, BBIJBM)KEHUE TMIIOTE3, SKCIIEPUMEHT IO

MIPOBEPKE TUIOTE3, 00bICHEHNE HaOMo1aeMoro siBineHus. Onrcanne pU3NIecKux sBICHUN C TTOMOIIBIO
MOJIEIIEN.

Hemoncmpayuu.

1. MexaHnuueckue, TEeIIoBble, JEKTPUUECKHUE, MAaTHUTHBIE, CBETOBbIC SIBJICHHUS.

2. duzndeckue MpuOOPHl U TPOIEAypa NPSIMBIX H3MEPEHUN aHAJIOTOBBIM U ITU(POBBIM
pUOOPOM.

Jlabopamopuusie padbomot u onvimol.

1 OmnpenenieHye EeHbI ACICHUS KBl H3MEPUTEIHLHOTO IprOopa.

2 W3mepenue pacCTOsHUM.

3. N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

4 Onpenenenre pa3smMepoB MaJIbIX TEl.

5. N3mepenune TemiepaTypbl IpU I[OMOIIM KUAKOCTHOTO TEPMOMETpa M JaTydKa
TEeMIIepaTypBhl.

6. [IpoBenenue wucciaeqoBaHUsl 10 TPOBEPKE TUIMOTE3bl: JaJIbHOCTh IMOJETA IIapUKa,

MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIlIEe BHICOTA ITyCKA.

Pasznea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHUHU BeleCTBA.

CTpOCHI/Ie BC€IICCTBA:. aTOMBI N MOJIGKy.]II)I, nux pa3MepI)1. OHI)ITI)I, JOKAa3bIBAKOIIINUEC ZII/ICerTHOC
CTPOECHUE BEILIECTBA.

JBwxenue wyactury BemiecTBa. CBs3b CKOPOCTH JIBIDKEHHMSI YaCTHUIl C TEMIEPaTypOi.
bpoynoBckoe gBuxkenue, auddysus. BzaumopeiicTBue dYacTHI[ BEIIECTBA: MPUTSKEHHE U
OTTAJIKUBAHUC.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOSHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTATUINYECKUX )
TCII. BSaI/IMOCBSISB MC)KJIy CBOfICTBaMPI BCIICCTB B paSHI)IX arperaTHr,Ix COCTOAHHUAX U HUX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habntonenne OpoyHOBCKOTO JABHIKEHHS.

2. Ha6mronenue quddysun.

3. HaGmtonenue siBiaeHui, OOBSACHAIOLIMXCS MPUTSHKEHUEM WIM OTTAJKMBAHHEM YacTHUIL
BEIIECTBA.

Jlabopamopnuie pabomol u onvimel.

1. OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCTOJIb30BaHuEeM (hoTorpadmii).

2. OnbITH O HAOTIOIEHUIO TEIUIOBOTO PACIIMPEHHS Fa30B.

3. OmnBITH IO OOHAPYKEHHIO EHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSHKECHUSI.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe nBmkeHue. PaBHOMepHOe M HepaBHOMepHOe aBukeHHe. CkopocTb. CpemHss
CKOpOCTb IIPU HEPABHOMEPHOM JBH)KEHUU. Pacu€r myTu U BpEMEHHU IBUKEHUS.

SBnenne nHEpIUU. 3aKOH MHEPIMU. B3auMoAeicTBUE TeNl Kak MpUYUHA U3MEHEHUSI CKOPOCTH
NBIWKEHUS Tenl. Macca kak Mepa uHepTHocTH Tena. IlmoTHocth BemiecTBa. CBsA3b IJIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B eAMHUIIE 00BEMA BEIECTBA.



Cuna Kak XxapakTepucTuka B3aumozencTBus Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBl C MOMOIIbIO JAMHAMOMETpA. SIBJEHUE TATOTEHUS] U cuiia TsokecTH. Cuila TSKECTH Ha JPYrux
miaHerax. Bec Tena. Heecomoctb. CliokeHue CHII, HaIpaBiICHHBIX 1O OAHOW IPSAMOI.
PaBHopeiictByromas cui. Cuna tpeHus. TpeHue CKONbKEHUs U TpeHue MokKos. TpeHue B MpUpOJE U
TEXHUKE.

Hemoncmpayuu.
Habmoienne MexaHn4yeckoro IBUKEHUS Tena.
N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUXKEHUS.
Habmtoienue siBjeHUs] UHEPIIUH.
HaGumoienne n3MeHeHus: CKOPOCTH P B3aUMOJICHCTBUU TEll.
CpaBHeHME MaccC 10 B3aUMOJACHCTBUIO TEIL.
CnoxxeHue Cuil, HallpaBJICHHBIX MO OJJHOMN MPSIMOH.
JIaﬁopamopnbte pabomot u onvimel.

I

1. OmnpeneneHre CKOPOCTHM PAaBHOMEPHOIO JBWKEHHUS (IIapUKa B JKUIKOCTH, MOJAEIU
JIEKTPUUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. Omnpenenenue cpeaHell CKOPOCTHU CKOJIBbKEHUs Opycka WM IIapuKa IO HAKJIOHHOMN
IIJIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPAOIO TeNA.

4. OnbIThl, JEMOHCTPUPYIOIIKE 3aBHUCUMOCTb pacTsDKeHHUs (AedopMaiuu) NpyKUHBI OT
IIPUIIOKEHHOMN CHUIIBL.

S. OnbITbI, NEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIBI TPEHHs CKOJIBXECHMs OT Beca Tela U

XapakTepa COIPUKACAIOIINXCsl IOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

HaBnenue. CriocoObl yMEHBIICHUST M YBEJIMYCHHS JaBieHus. JlaBieHue raza. 3aBUCHUMOCTH
naBiieHus ra3a oT oOb&ma, Temmeparypbl. [lepemaua naBneHuss TBEPABIMH TEIaMH, KHUAKOCTAMU U
razamu. 3akoH [lackans. [IlHeBMaTnueckue MamvHbl. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTU OT TIIyOWHBI.
I'unpocratuueckuii mapagokce. CooOriaromuecs cocyabl. [ uapaBanueckie MexaHu3MBbl.

ATtmocdepa 3emin u atMmocepHoe naBiaeHne. [[puanHbI cymecTBOBaHUS BO3IYITHONW 000I0YKH
3emnu. Onweir Toppuuermu. M3mepenue atmocdepHOro maBieHUs. 3aBUCHMOCTh aTMOC(EpPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 117151 u3MepeHust arMoc(epHOro JaBIeHUs.

JleiicTBHE )KUIKOCTH ¥ ra3a Ha MOTPYKEHHOE B HUX Teso. BriTankuBaromas (apxumMe0Ba) Cuia.
3akon Apxumena. [InaBanue ten. BozmyxoriaBanue.

Hemoncmpayuu.

1. 3aBHUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

2. Ilepenaua naBieHUs )KUIKOCTBIO U TA30M.

3. Coobmarommmecs: CoCy/pl.

4, I'mapaBnuueckwuii npecc.

S. [IposiBnenue nelicTBus aTMOCc(hEepHOTO JTaBICHMUS.

6. 3aBHCHUMOCTh BBITAJKUBAIOIIEH CHUIIBI OT 00bEMa NOrPYKEHHON YacTH TeNa U MIOTHOCTH
KHUJIKOCTH.

7. PaBeHCTBO BBITAJIIKMBAIOLIEH CHIIBI BECY BHITECHEHHOM KHJIKOCTH.

8. VYcnoBue 1aBaHMsS TeN: IUJIaBaHWE WM TMOTPYXKEHHE Tel B 3aBUCHUMOCTH OT

COOTHOIIIEHUS TUIOTHOCTEH Tella U KUIKOCTH.
Jlabopamopnwvie padbomovt u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOTPYXEHHON B KHIKOCTh
YacTH Tea.

2. OmpeneneHne BBITAIKUBAIONIEH CHIIBI, JEUCTBYIOIIEH Ha TEIO, MNOTPYKEHHOE B
JKUIKOCTbD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIBI, JEHCTBYIOLIEH HA TEJO B KUIKOCTH,

OT MacCCHhI T€J1a.



4, OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIBI, JEHCTBYIOIIEH Ha
TEJO B KUAKOCTH, OT 00BbEMa MOTPYKEHHOM B KUAKOCThH YACTH TeJla M OT IUIOTHOCTH KHJIKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHHME JIOAKM U OIpeciieHue eé
Ipy30II0AbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocTbie MexaHM3MBbI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBecHs pbluara.
[Ipumenenne mpaBuiIa paBHOBeCHsl pbluara K O10ky. «3osotoe npasmio» mexanuku. KITJ mpocteix
MexaHu3MoB. [IpocTbie MexaHNU3MBbI B OBITY M TEXHHUKE.

Mexanuueckas sHeprus. Kunernueckast 1 noreHuuanbHas sHeprus. [IpeBpamienue ogqHoro suaa
MEXaHUYECKON HEPTUHU B APYroil. 3aKOH COXPaHEHUs YPHEPIUMH B MEXaHUKE.

Hemoncmpayuu.

1. [IpuMepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Omnpenenenve pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBIDKEHHUU Tela 110
TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. N3mepenue KII/] HakIIOHHOM IIOCKOCTH.

4. N3yuenune 3aKoHa COXpaHEHUSI MEXaHUYECKOMN SHEPIUH.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OcHOBHBIE TIOJIOKEHUSI MOJEKYJIAPHO--KMHETUYECKOW TEOpUU CTPOCHHs BeliecTBa. Macca u
pa3Mepbl  aroMOB M MOJIeKyJd.  OmbITBI,  MOATBEPXKIAIOIIME  OCHOBHBIC  TOJIOKCHHS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mogenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSAHHMM BemiecTBa. Kpucrawinueckue u
amopdubie Tena. OOBsICHEHHE CBOWCTB Ta30B, KUAKOCTEW M TBEPABIX TEI HAa OCHOBE IOJIOKECHHIMA
MOJICKYJIIPHO--KUHETHYECKON Teopur. CMayMBaHWe W KaWUIAPHBIC sBJICHUSA. TerioBoe paciipeHue
U CXKaTHe.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBWKEHUS YacTwll. BHyTpeHHSss
sHeprusi. CrnocoObl M3MEHEHUs] BHYTPEHHEW SHEPTUU: TeIUionepeaada M CoBeplIeHUue padoThl. Bumibl
TEIUIOTIEPEIavu: TEIJIONMPOBOHOCTb, KOHBEKIIUS, U3JIyICHHE.

KonnuecTBo TemynoThl. VYaenbHas TEMIOEMKOCTh BeIIeCTBAa. 1emIooOMEH U TEeIIoBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTrO OanaHca. [lnaBneHue u oTBepieBaHNE KPUCTALITUHYSCKUX BEIIECTB.
VYaenvHas TemnoTa raBneHus. [lapooOpasoBanue u koHaeHcaius. VMcmapenue. Kunenue. Y nenpHas
TeII0Ta mapooOpazoBaHusi. 3aBUCUMOCTb TEMITEPATYPhI KUTIEHHS OT aTMOC(HEPHOTO JTaBJICHHUS.

BnaxxnocTs Bo3ayxa.

DHeprus TOTUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntmner paboTs! TermnoBbix Asurareneit KI1/] rermnoBoro nuratens. TenaoBble IBUTATENN U
3alIuTa OKPYKaIOIIEH Cpeibl.

3aKOH COXpaHEHUs U PEBPAILIEHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBUYKEHUSI.

Ha6mronenue quddysun.

Habmoienue sSBiIeHU CMAaYMBaHUSI U KAMWJUTSIPHBIX SBJICHHM.

HaGmronenne TenioBoro pacuimpeHus Tel.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[IpaBuna u3amepeHus TeMIepaTypshl.

Buasl Tenonepenaun.

OxJtax/iIeHre Mpu COBEPIIEHUU PaOOTHI.

Harpeanue nipu coBepiiieHIH padOThl BHEITHUMH CHUJIAMH.

LCoNoOAEWNE



10. CpaBHEHHE TETUNIOEMKOCTEH Pa3TUYHBIX BEIIECTB.

11.  HaGmroneHue KUTICHUSI.

12. HalGmopeHue moCTOSHCTBA TEMIIEPATyphl IPH IJIABICHUU.

13. Mogenu TerIoBbIX ABUraTENEH.

Jlabopamopnwvie pabomot u onvimeul.

1 OmnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.

2 OnBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

3. OnbITH IO HAOTIOIGHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.

4 Omnpenenenue AaBieHUs BO3yXa B OajUIOHE MITIPHIIA.

S. OnbITH, JOEMOHCTPUPYIOIIME 3aBUCHUMOCTb JaBJICHHS BO3AyXa OT €ro o0béMa H
HarpeBaHUs WU OXJIaXKICHHUS.

6. [IpoBepka rHUMOTE3bl JUHEWHONW 3aBUCUMOCTH JJWHBI CTOJOMKA IKUAKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTyphl.

7. HaGnronenne M3MeHEHUs] BHYTPEHHEH SHEPruM Tella B pe3yjbTaTe TEIUIoNepeaayd u
paboThl BHEITHUX CHIL.

8. HccnenoBanue siBiieHus TEII000MEHA MPU CMEIIMBAHUU XOJI0JHOU U ropsiuei BOJBI.

9. Omnpenenenre KOIUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOW MPHU TEII000MEHE ¢ HarpeThiM
METAIINYECKUM LIUJTUHAPOM.

10. Ornpenenenue yaeabHON TEIIIOEMKOCTH BELIECTBA.

11. HccnenoBanue npouecca nCnapeHusl.

12. OrnpeneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3AYXa.

13.  Ompenenenue yaenbHON TETJIOTHI TUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexktpuzauus Ten. JlBa poaa 31EKTpUYECKUX 3apsioB. BizaumopeicTBue 3apsyKEHHBIX Tell.
3akoH KynoHa (3aBHCHMOCTh CHJIBI B3aMMOJICHCTBHS 3apsDKEHHBIX Tel OT BEIMYUHBI 3apsjioB U
paccTOsSHUS MEXY TE€JIaMu).

Onexkrtpudeckoe mnosie. Hanpspk€HHOCTh snekTpudeckoro mnoist. [lpuHnun cynepno3unuu
ANEKTPUYECKUX I0JIEH (Ha KAaUeCTBEHHOM YPOBHE).

Hocutenu snexTpuyeckux 3apsaoB. DJIEMEHTapHBIA anekTpuueckuil 3apsn. CtpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI 3JIEKTPUUECKOTO 3apsiia.

ONeKTpUYeCKUil TOK. Y CIIOBUS CYIIECTBOBAHUS IEKTPHUUECKOrO TOKA. MICTOYHUKH MMOCTOSTHHOTO
ToKa. JleWcTBUS 3JEKTPUUECKOro TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUM TOK B
KHJIKOCTSX U ra3ax.

Onektpuueckas nenb. Cuia Toka. DnekTpudyeckoe HampsbkeHne. COnpoTUBIEHHE NPOBOJIHUKA.
VYnaenpHOE CONMpOTHBIEHHE BemecTBa. 3akoH Owma g ydactka wnenu. IlocnemoBaTenbHoe U
napajuieIbHOE COeIMHEHNE TIPOBOIHHUKOB.

PaboTa ¥ MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH J[xoyns—JIeHua. DnekTpuyeckue Lenu U
MOTpeOUTENN IEKTPUUECKO 3Heprun B 0bITy. KopoTkoe 3aMbikaHue.

[TocTosiHHBIE MarHUTHL. B3aumoelicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE 1oJjie. MarHuTHoOe
mosie 3eMJIM M €ro 3HA4eHHUe /sl Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MOJIe SJIEKTPUIECKOTro
Toka. IIpuMeHeHne 31eKTpOMarHuToB B TeXHUKe. [lelicTBUe MarHUTHOTO MOJI Ha MPOBOJAHUK C TOKOM.
DneKTpoABUTaTedb IOCTOSHHOTO ToKa. lcmonb3oBaHuWe JlIeKTpoJBUTaTeNled B TEXHUYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

Oneitel @apanes.  SIBneHue  snexkTpomMarHMUTHOM — mHAyknmu.  [IpaBwio  Jlenna.
Onexrporereparop. CrnocoObl  HOMYYEHUS  AJIEKTPUUECKOW  SHEPruu.  DJEKTPOCTAHIIMM  Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

1. DJeKTpu3anus Tell.

2 JIBa poJia JIEKTPUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsKEHHBIX TEll.
3. Y CTpOHUCTBO U IEHCTBHE AIEKTPOCKONA.

4 DneKTpocTaTU4ecKas HHIYKIHUS.



5 3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsII0B.

6 IIpOBOAHMKY M TUAIEKTPUKH.

7. MonenrpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.
8 Hcrounnku nmocTostHHOTO TOKA.

9 JlelicTBUSA SIIEKTPUYECKOTIO TOKA.

10. DIEKTPUUYECKUM TOK B KUJIKOCTH.

11.  Ta30BwIii pa3psia.

12. H3mepeHue CHIbI TOKA aMIIEPMETPOM.

13.  M3mepeHue 31eKTPUUECKOrO HAMPSKEHUS BOJIBTMETPOM.

14. Peocrar u marazuH COnpOTUBIEHUN.

15.  B3aumopeiicTBUE MOCTOSIHHBIX MATHUTOB.

16.  MopenupoBaHrue HEBO3ZMOKHOCTHU Pa3/ICIICHUs MOJIFOCOB MarHUTA.
17.  MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.

18. OmneIT Opcrena.

19.  MaruuTtHOe noje Toka. JNeKTPOMarHur.

20.  JlelicTBHME MarHUTHOTO MOJISI HA TIPOBOJHHUK C TOKOM.

21.  DneKTpoABHUTraTeNb MOCTOSHHOTO TOKA.

22.  VccnemoBaHue SIBJICHHS SJICKTPOMArHUTHON WHITYKITUH.

23. OmnbiTer @apapest.

24.  3aBHCHUMOCTPH HAIIPABJICHUS WHAYKIIHOHHOTO TOKA OT YCJIOBHH €r0 BOSHHKHOBEHHUS.
25.  DneKTporeHeparop MOCTOSHHOTO TOKA.

Jlabopamopnusie padbomot u onvimol.

1. OnpIThI 10 HAOTIOEHHUIO STEKTPU3ALUH T€T HHAYKIIMEH U IPH COMIPUKOCHOBEHUH.

2. HccnenoBanue AeicTBUS SIEKTPUIECKOTO OIS HA TIPOBOAHUKH U TUDJICKTPUKH.

3. COopka u mpoBepKa padOoThI SJIEKTPUUECKOH IIEMH TOCTOSHHOTO TOKA.

4. V3mepenune u peryanpoBaHue CHITbI TOKA.

5. W3mepenue u peryiupoBaHue HaMPsHKEHHUS.

6. HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3UCTOp, OT COMPOTUBICHUS
pe3ucTopa 1 HaPsHKEHUs Ha pE3UCTOpE.

7. OmnBITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD JIEKTPHUECKOTO COTIPOTUBIICHHUS TTPOBOTHUKA
OT €ro JUIMHBI, TUIOIAAX TONEPEYHOT0 CEYeHUs U MaTepuaa.

8. [TpoBepka mpaBuiIa CIOKEHHUS HANPSDKEHUH TPU MTOCIEI0BATEILHOM COCTUHEHHUH JIBYX
PE3UCTOPOB.

9. [TpoBepka mpaBuia It CUITBI TOKA MPH MapauIeTbHOM COSTUHEHUN PE3UCTOPOB.

10. Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.

11. Ornpenenenre MOITHOCTH JIEKTPUYECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKa, UAYILETO Yepe3 JaMIIOUKy, OT HalpsHKeHHUs Ha
HEW.

13.  Omnpenenenue KIIJ] HarpeBarens.

14.  HccnemoBaHne MarHUTHOTO B3aMMOICHCTBUS MIOCTOSTHHBIX MarHUTOB.

15.  H3yyeHue MAarHUTHOIO TMOJS IIOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHUU WU
pa3eneHuH.

16.  HccnenoBaHue AeHCTBHS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmubITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTh CHJIBI B3aMMOJCHCTBHS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HAPaBJICHUS TOKA B KaTYyIIIKe.

18.  M3yyeHwue AeHCTBHUS MarHUTHOTO TOJISI HA IPOBOJHHUK C TOKOM.

19.  KoHcrpyHnpoBaHue 1 u3ydeHue paboThl 3JEKTPOIBUTATEIS.

20.  Hszmepenue KIIJ] snexTpoaBHUraTeIbHON YCTAHOBKH.

21.  OnbITBl TO HUCCIEAOBAHUIO SBJICHUS DSJICKTPOMArHUTHOM WHAYKIUHU: MCCIEOBaHUE

N3MEHEHWH 3HAaUYeHus 1 HaIpaBJICHHUA HHAYKIIHOHHOI'O TOKaA.

9 KJIACC



Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanudeckoe aBuwxeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTENIBHOCTH
MEXaHUYEeCKOro  JBWKEHUsA. PaBHOMepHOe  mpsAMoOnuHENHHoe  JBHKeHHMe.  HepaBHoMepHOE
npsAMOJIMHEHOE JBHKeHUE. CpeHsAs U MTHOBEHHAs1 CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU.

Yckopenne. PaBHOycKOpeHHOE MpsIMOJUHEHHOe ABMkeHue. CBoOomHoe maneHue. OTMBITHI
lanunes.

PaBHOMepHOE nBHKEHME IO OKpY>KHOCTH. [lepuoa u wactora oOpamienus. JInneiinas u yrionas
ckopoctu. LleHTpocTpeMuTenbHOe yCKOPEHNE.

IlepBbiii 3akoH Hbrorona. Bropoit 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHiuummn
CYTNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuiia TPEHUSI CKOJIBKEHHS, CUJIa TPEHUS MOKOS,
JIpYrue BUIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEeHHEe CBOOOMHOTrO majeHus. J[BukeHue
raHeT Bokpyr Connna. [lepBas kocmuyeckas ckopocts. HeBecoMoCTh U meperpysku.

PaBHoBecue marepuanbHON TOYKK. AOcomOTHO TBEpAOE Teio. PaBHOBecue TBEpAOro Tena ¢
3aKPEIIEHHON OChIO BpamieHus. MoMeHT cuibl. L[eHTp TskecTH.

Umnynec Tena. M3meHenwe wummnynbca. Mmmynbc cuiibl. 3aKOH COXPAHEHHS HMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexanuueckas paboTa U MOUIHOCTh. PaboTa cuil TSyKecTH, ynpyroctu, Tpenus. CBsi3b 3HEpruu
u pabotel. IloTeHuuanbHass 3Heprus Tena, MOAHATOrO HaJ MOBEPXHOCThIO 3emud. [loTeHumanbHas
sHeprus cxarod npyxuHsl. Kunermueckas sHeprus. Teopema O KHHETHYECKOM 3HEpruu. 3aKOH
COXpaHEHUs MEXaHUYECKOU IHEPTHH.

Hemoncmpayuu.
1. Habmroienne MexaHn4eckoro IBMKEHHS Tella OTHOCUTEIBHO Pa3HBIX TE OTCUETA.
2. CpaBHeHHE TyTed W TPAaeKTOPUU JBUXKEHUSI OJHOTO M TOTO € Tela OTHOCUTEIHHO

Pa3HbIX TCII OTCuUéTa.

3. N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUKEHUSI.

4. HccnenoBanue Npu3HAaKOB PaBHOYCKOPEHHOTO JIBHYKEHUSI.

S. Habutoienue 1BMKeHUs Tella 0 OKPYKHOCTH.

6. HaGmtoneHne MexaHWYeCcKHX SIBICHUM, MPOMCXOIAMUX B cucTteMe orcuéra «Tenmexka»
pHu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTENIbHO KaOuHeTa (PU3HKH.

7. 3aBUCUMOCTD YCKOPEHMS TeJla OT MAacChl TeJIa ¥ IEHCTBYIOIIEH HAa HETO CHUJIBL.

8. Habutoienue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEll.

9. N3MmeHeHue Beca Tena IpyU yCKOPEHHOM JBUKEHHH.

10. [Iepenava nmmysnbca Ipu B3aMMOJEHCTBUM TEIL.

11.  IlpeoGpa3oBaHus SHEPTHU IPU B3aUMOJICHCTBUH TEI.

12. CoxpaHeHne UMITyJIbca IPU HEYNPYTOM B3aUMOAECHCTBUH.

13.  CoxpaneHue umnyibca npu abCOIIOTHO YIIPYrOM B3aUMOECHCTBUY.

14.  HabGmroneHue peakTUBHOTO JBUKECHHUS.

15.  CoxpaHeHne MeXaHW4ECKOI SHEPrHH MPpHU CBOOOTHOM MaJICHHUH.

16.  CoxpaHeHHe MEXaHUYECKOH SHEPTHH MIPHU JBIKSHHUH Tella MOJ1 ACHCTBUEM MIPYKHHBI.

Jlabopamopuvie pabomol u onvimel.

1. KoHncTpynpoBanue Ttpakra A pasroHa W JajbHEHIIEr0o pPaBHOMEPHOIO JABMXKEHHUS
[IapUKa WU TEJIEKKH.

2. Onpenenenrue cpeaHEed CKOPOCTH CKOJIbKEHHS Opycka WM JBW)KEHHS IapuKa I10
HAaKJIOHHOM IIOCKOCTH.

3. OmnpeneneHue YCKOpPEHMsI Tejla TNPH PaBHOYCKOPEHHOM JBMKEHMM I10 HaKJIOHHOM
IIJIOCKOCTH.

4. HccnenoBanne 3aBUCMMOCTH IIyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMKEHHM 0e€3

Ha4aJbHOW CKOPOCTH.



5. [IpoBepka rumoTesbl: eciiv MpU paBHOYCKOPEHHOM JABM)KEHUU 0€3 HAa4aJbHOM CKOpPOCTH
IIYTH OTHOCSTCS KakK psifi HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKCHHS OT CHJIBI HOPMAajbHOTO
JaBIICHHSL.

7. Omnpenenenue kodppuimeHTa TPEHUS CKOIBKCHHS.

8. Omnpenenenne XECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOThl CHIIBI TPEHUST TIPU PABHOMEPHOM [BH)KCHUU Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10.  Ompenenenue pabOTHI CHIBI YIOPYrOCTH MPH TOABEME Tpy3a C HUCIOIb30BAHUEM
HETOBMKHOTO U TIOABHYKHOTO OJIOKOB.

11.  H3yueHue 3aKOHA COXPAHCHHS YHEPTHUHU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe papukeHne. OCHOBHBIE XapaKTEPUCTUKU KojeOaHWH: IepHoA, YacToTa,
aMIIUTyAa. MareMaTHuecKuil U MpYXKUHHBIA MasTHUKH. [IpeBpaienue sHepruu npu KojedaTeabHOM
JBUKCHHM.

3aryxaromue KonebaHusi. BwiHyKaeHHbIe KoneOanus. Pe3zonanc. MexaHWdeckne BOJIHBL
CpolicTBa MexaHW4ecKux BOJH. [IpomonbHble M nomnepedHsle BOJNHBL. JlJIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKre BOIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

1. Habmonenue xoneGanuii Ten moj 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

2. HaGurotenue xosiebanuii rpy3a Ha HUTH U Ha TIPY>KHHE.

3. Habmroienue BeIHYX/IEHHBIX KOJIe€OaHUI 1 pe30HaHCca.

4. PacrnipocTpanenre npoJoabHbIX U MONEPEYHBIX BOJIH (HAa MOJIENH).

5. Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopnosie pabomot u onvimeol.

1. Onpenenenre 4acToThl ¥ Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

2. OmnpeneneHne 4acTOThI ¥ EPHOAA KosleOaHUH MPYKUHHOTO MassTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepuoja KojieOaHUM IMOJABEIIEHHOTO K HHUTHU TIpy3a OT
JUTUHBI HUTH.

4. HccnenoBanne 3aBUCHMOCTH IEpHoAa KojieOaHWH NPYKUHHOTO MasiTHUKAa OT Macchl
rpysa.

S. [IpoBepka He3aBUCUMOCTH Ieproa KoieOaHui rpy3a, MOIBEHIEHHOTO K HUTH, OT MacChl
rpysa.

6. OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh NEpUOAa KoJeOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl I'py3a U )KECTKOCTH MPYKUHBI.

7. N3mepenue yckopeHus CBOOOJHOTO MaeHHUsL.

Paznes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.

DNIeKTPOMarHuTHOE ToJIe. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkana 37eKTpOMarHUTHBIX BOJIH. VCIIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBS3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1. N3ydeHnne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C MTOMOIIBI0 MOOUIIBHOTO TenedoHa.

Pazgean 11. CBeToBbBIE sIBJICHUS.

JlyueBast mozenb ceta. Mctounuku cBera. [IpsMonmHeliHOe pacipocTpaHeHHe CBeTa. 3aTMEHUS
Comnna u JIyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaXeHUs CBETA.



[Ipenomnenue cBera. 3akOH mpenomyieHUs cBeTa. [lonHOe BHYTpEeHHEE OTpa)X€HHE CBETa.
Hcnonbs3oBanue MOIHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xox myueit B nuH3e. Onrtuueckas cucrema (oToarnmnapara, MUKPOCKOIA M TEIEeCKOoIa.
I'na3 kak ontuyeckas cucreMa. binm3opykocTh U JallbHO30PKOCTb.

Pasnoxxenue Oemoro cera B crektp. OmnbiTel HptoToHa. Cio)eHHE CIEKTpalibHBIX ILIBETOB.
Jucnepcus ceera.

Hemoncmpayuu.

1. [IpsamosinHENHOE PaCIPOCTPAHEHNE CBETA.

2. OTpakeHHe CBETA.

3. [Tony4yenue n300pakeHHHA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4, [Ipenomienue cBera.

5. OrnTuyeckuii CBETOBO/I.

6. Xox ydeit B coOuparomiei JInH3e.

7. XoJ J1y4ei B pacCenBarolel JIUH3E.

8. [Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

9. [Tpunumn neifictBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Monuenb riasa.

11. Paznosxenue 6enoro ceera B CIEKTP.

12.  Tlomydenue 6enoro cBera MpH CI0KEHUU CBETAa PAa3HBIX I[BETOB.

Jlabopamopnuvie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHHS CBETOBOTO JIyda OT yria MaJieHusl.

2. N3ydeHne xapakTepuCTHK U300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCMMOCTH yIJia MPEOMIICHUS CBETOBOTO Jy4a OT yIia MajeHHus Ha
IPaHULE «BO3TyX—CTEKIIO».

4. [Tonydenue n300pakeHuii ¢ TOMOIIbIO COOMPAIOIIEH TUH3HI.

S. Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.

6. OnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OneIThl 1O BOCHPHUATHIO LBETA IPEAMETOB IpPU HMX HAOIMIOACHUHM YEpe3 LIBETOBBIC
(bUIBTPHI.

Pa3nen 12. KBaHTOBBIE sIBJICHUS.

OmnbiTel Pesepdopaa u mimaHerapHas mozaenb atoma. Mozens atoma bopa. Hcenyckanue u
MOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTH. Asb(da-, 6eTa- U ramma-usnydenus. CtpoeHue aToMHoro sapa. Hykinonnas
MOZENIb aTOMHOTO sapa. M3oronel. PagmoaktrnBHble npeBpameHus. [lepuon momypacnaga aTOMHBIX

aaep.

Snepuple peakiuu. 3aKOHBI COXPAHEHHUS 3apsSIOBOTO M MacCOBOTO YHWCEN. DHEPrus CBS3U
aToMHBIX siiep. CBs3b maccel U 3Hepruu. Peakuuu cuHTe3a u aeneHus sanep. VICTOYHUKM 3HEpruun
ConHua u 3B€37.

Snepunas sHepretuka. JleficTBus paqloOaKTUBHBIX W3Ty4YE€HUHN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

IS R

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.

CrnexTpsl pa3au4HbIX Ta30B.

CrnexTp Bomopo/a.

Habmonienue TpekoB B kamepe BuibcoHa.

Pabora cuéTurka HOHU3UPYIOUUX U3TYYECHUH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

ﬂaﬁopamopnbte paoomul u onvimol.

1. HabnroneHne CriioniHpIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyICHHUS.

2. HccnenoBanue TpeKoB: HM3MEpPEHHME SHEPrMM 4YacTUIBl [0 TOPMO3HOMY IYTH (IO
dotorpadusam).

3. W3mepeHue paanoakTUBHOTO (QOHA.



IHoBTOPHUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO--0000IIAIOIINKA MOAYIb TMpeaHa3HAueH Ui CHUCTeMAaTH3aluu M 0000IIeHUs
MPEMETHOTO COJICPKAHUSI M OIbITAa JEATEIBbHOCTH, MPUOOPETEHHOTO NpPHU HM3YYEHHWH BCEro Kypca
¢u3uku, a TakKe Ui MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY OJK3aMEHY MO (U3MKe s
o0y4Jaronuxcs, BEIOPaBIIUX 3TOT YU4ECOHBIN MPEMET.

[Tpy mM3ydeHUH NAaHHOTO MOIYJS PEAM3YIOTCS U CUCTEMATH3UPYIOTCS BHJIBI JESITEIHHOCTH, HA
OCHOBE KOTOPBIX O00ECIEYMBACTCS JTOCTH)KCHUE TMPEAMETHBIX M METANPEIMETHBIX IUIAHUPYEMBIX
pe3yabTaToB 00y4eHuUs, POPMHUPYETCSI €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHUE HAYUYHBIX METO/IOB
WCCIICIOBAHMSI SIBIICHUI TIPUPOABI U TCXHUKH, OBJIQJICHUE YMCHHUSIMHU OOBSICHATh (PU3MUCCKUE SBICHHS,
MPUMEHSS TTOTyYeHHbIE 3HAHUSA, PEIIaTh 33a4H, B TOM YHCIIe KAYeCTBEHHBIE U HKCIIEPUMEHTAIIbHBIC.

[TpuHIMIHATBHO JESTEIBHOCTHBIM XapaKTep JaHHOTO pas3jeliia pealu3yercs 3a CY4ET TOro, 4To
o0yyJaromuecst BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM Ipe/Iaraercs:

Ha OCHOBE IOJIyYCHHBIX 3HAHUH pPacIiO3HaBaTh M HAYYHO OOBSACHATh (PU3MUCCKUE SIBJICHUS B
OKpY>Karoliel Ipupoe U MOBCEIHEBHON KHU3HH;

UCITIOJIB30BaTh HAYYHBIC METOJbl HMCCICNOBaHHMS (U3UYECKUX SBJICHUH, B TOM 4YHCIE IS
MIPOBEPKH THITOTE3 U OTYYCHHUS TEOPETHIECKUX BBIBOJIOB;

OOBSICHATh HaydyHbIE OCHOBBI HaMO0OJE€E€ BAKHBIX JIOCTHIKCHHH COBPEMEHHBIX TEXHOJIOTHIA,
HampuMep, MPAaKTHYECKOTO HCIOIb30BAaHMS PA3UYHBIX HCTOYHMKOB SHEPTrHM Ha OCHOBE 3aKOHA
MIPEBpaIleHHs U COXPAHCHHS BCEX U3BECTHBIX BUIOB DHEPTHUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3yuenne (pu3uKu Ha ypoBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUSI HANpPaBICHO HA JOCTHKCHHE
JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbrate nzydenus Gpusuku Ha ypoBHE OCHOBHOTO OOIIET0 00pa3oBaHUs y 00y4aromerocs
OyayT c(OPMHUPOBAHBI CIICIYIOIINE JINYHOCTHBIC PE3YJIbTATHI B YaCTH:

. 1) maTpMoOTN4eCKOro BOCIIUTAHUS

. - IPOSIBICHUE MHTEpPECAa K HCTOPUM M COBPEMEHHOMY COCTOSHMIO POCCHUHCKOU
bu3znuecKoil HayKu;

o - LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

. 2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

o - TOTOBHOCTb K AaKTUBHOMY Yy4YacTHIO B OOCYXIEHUM OOIIECTBEHHO 3HAYUMBIX H
ATHYECKUX MPOOIIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUH (PHU3HKH;

° - OCO3HAHHEC BaAXXHOCTU MOPAJIbHO--3TUYCCKUX IMPUHIUIIOB B JCATCIbHOCTU y‘IéHOFO;

o 3) 3cTeTH4eCKOro BOCHIMTAHMSA:

o - BOCIIPUATHE 3CTETUYECKUX KauecTB (PU3HUECKO HayKu: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOroCTH, TOYHOCTH, JJAKOHUYHOCTH,

o 4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

o - OCO3HAHME IICHHOCTH (PU3MUECKON HAYKH KaK MOIHOTO MHCTPYMEHTA MMO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISIONIEH KYIbTYpPHI;

o - pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH,

o 5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOLMOHAJIBLHOTO 0JIATONOTYYHSI:

o - OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pasa KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM

MHUPE, BAXXHOCTU IIpaBHII 0€e3011acHOTO IMOBCACHHUS Ha TPAHCIIOPTC, Ha AOporax, € 3JICKTPUYCCKHUM H
TCIIJIOBBIM O6OPYHOB3HHGM B IOMAIIHUX YCIOBUAX;

. - chopMHupOBaHHOCTH HaBbIKa pediiekcruy, TPU3HAHUE CBOETO MpaBa Ha OMIUOKY U TAKOTO
e IIpaBa y ApYyroro 4eaoBeka;

o 6) TpyaoBOro BOCIIUTAHUSA:

. - QAKTUBHOE YyYacTHe B pELICHMH NPAaKTUYEeCKUX 3aJad (B paMKax CEMbH,

o0Opa30BaTeNbHON OpraHM3alMy, ropoja, Kpas) TEXHOJIOTMYECKON M COLMaJbHOW HANpaBIEHHOCTH,
TpeOYIOIINX B TOM YHUCIe U GU3NUYECKUX 3HAHHIA,

. - HHTEpeC K NMPaKTHUECKOMY U3Y4YEHUI0 podeccui, CBI3aHHbIX C (PU3NKOMH;
o 7) 3K0JIOrM4eCKOro BOCIIUTAHMS:
. - OpUEHTalus Ha NpUMeHeHHe (U3MYeCKUX 3HAHWM Ui pelleHus 3ajady B 00JIacTH

OKpY’Kalollled Cpenbl, IJIAaHUPOBAaHUS TOCTYIKOB M OLEHKHM WX BO3MOXHBIX IOCIEACTBUN IS
OKpY>Karollen Cpeibl;

° - OCO3HaHME TI100aJTHFHOTO XapaKTepa IKOJOTUYECKUX MTPOOJIeM U MMyTel UX pelIeHNs;

° 8) axanTanuu K U3MEHSIIOIMUMCS YCJIOBHSAM CONMAIbLHOI M MPUPOTHOM Ccpebl:

° - TMOTPeOHOCTh BO B3aMMOJICHCTBUM TIPH BBIMOJHEHUH WCCIEIOBAHUNA W TIPOEKTOB
(bu3MYECKOi HAMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

° - MIOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO JIEATEIIbHOCTD;

° - MoTpeOHOCTh B (DOPMHUPOBAHMH HOBBIX 3HAHUU, B TOM uucie (HOpMyITHUPOBATH HJEH,
MIOHSTHS, TUTIOTE3BI O QPU3HUECKUX OOBEKTAX U SIBICHUSX;

° - 0OCO3HaHHe e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCcTH (DU3UKH,

° - IJITAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (DU3MUECKHUX 3HAHUM;

° - CTpemJIeHHE AaHalM3UPOBAaTh U BBIIBISITH B3aMMOCBSI3U TPUPOJIBI, OOIIECTBA U

O9KOHOMMKH, B TOM YHCJIC C UCITIOJIb30BaHHUEM (1)H3H‘—I€CKI/IX 3H3HI/II7E



. - OLEHKAa CBOUX JACUCTBUU C Y4ETOM BIIMSHMS HA OKPYKAIOIIYIO Cpely, BO3MOXKHBIX
r7100abHBIX MOCIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATDI

B pesynbrate ocBoeHUs mporpamMmbl 1o (pU3MKe Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Y
oOyuartorierocst  Oynyr  chopMHpOBaHBl ~ MeTampeAMeTHbIe  Pe3yJbTaTbl,  BKJIIOYAOIIHE
IMO3HABATCJIbHBIC YHUBCPCAJILHBIC y‘Ie6HBIe HeﬁCTBHH, KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC yT-Ie6HBIe
JEUCTBHS, PETYJSITUBHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeicTBus:

. BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUIA);

. yCTaHABIMBAaTh CYIIECTBEHHbIN MPU3HAK KiIacCU(UKALUU, OCHOBAHUS s 00001eHUs U
CpaBHEHUS,

o BBISIBJISITH 3AKOHOMEPHOCTH U IPOTUBOPEUYMS] B pacCMaTpUBAEMbIX (pakTaxX, JAaHHBIX U
HaOIIOICHUSAX,, OTHOCALINXCA K (PU3MUECKUM SBIICHUSM;

. BBISIBJISITH TIPUYUHHO--CIICJICTBEHHBIC CBS3M NpPU HM3y4eHUH (U3UUYECKUX SBICHUA U

MIPOIIECCOB, JIENaTh BBIBOJABI C WCIOJIH30BAHUEM JEAYKTHBHBIX M HHIYKTHBHBIX YMO3aKIIIOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3IX (PU3MUCCKUX BEITHYHH;

. CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus: yueOHoM Gu3ndeckor 3a1auul (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEUICHMs, BBIOOpP Hamboyiee TMOAXOIAMIET0 C YYETOM CaMOCTOSTEIBHO
BBIJICIICHHBIX KPUTEPHUER).

Ba3oBble nccienoBarejbcKue 1eCTBUS:

o HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI MHCTPYMEHT ITIO3HAHMS;

. MPOBOJIUTH TI0 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY ONBIT, HECIOXKHBIN (U3NICCKUI
AKCIIEPUMEHT, HEOOJIbILIOE HCCIeI0BaHNE (PU3NYECKOTO SIBICHUS,

. OLICHMBATh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(OPMAINIO, MOIYYEHHYIO B XOJ€
UCCIIEA0BAHUS WIH DKCIIEPUMEHTA,;

. CaMOCTOSITENIbHO (hOpMyNIMpOBaTh 00OOIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, OIBITA, UCCIIEOBAHNUS;

. MIPOrHO3UPOBATh BO3MOXKHOE JalibHEHIEee pa3BUTHE (PU3MUECKHUX IPOLIECCOB, a TAKXKE

BBIJIBUT'ATh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

o MPUMEHSTh PAa3JIMYHbIE METOJNbl, MHCTPYMEHTbI U 3alpochl MpH IOUCKE U OTOOpe
MHGOpMAIIMY WK TaHHBIX C YIETOM MpeI0KEHHON yueOHoM (uznyeckoit 3a1aum;

o aHAJIM3UPOBaTh, CHUCTEMATU3MPOBATH M HHTEPHPETHPOBATH MHPOPMALUIO PaA3THUHBIX
BUJIOB U (DOPM TNIpeACTaBICHUS;

. CaMOCTOSITENIbHO BbIOMpaTh ONTUMaJIbHYIO (GOpPMYy NpPEACTaBICHUS HHPOpPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7auyd HECIOKHBIMU CXE€MaMH, JAuarpaMMaMy, MHOW TrpaduKod M HX
KOMOMHAIIHSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

. B XOJe OOCYXIeHHUs Y4eOHOro MaTepuayia, pe3yJbTaToB JIA0OpaTOPHBIX padoT u
MIPOEKTOB 3aJ[aBaTh BOIMPOCHI O CYIIECTBY OOCYX/1aeMOW TeMbl U BBICKA3bIBaTh UJEHU, HAIlCJICHHbIE Ha
pelleHre 3ajauu 1 NoJiiepKaHue 01aroxenareaIbHOCTH OOIEHHS;

o COTMOCTABJIATh CBOM CYXACHHMS C CYXIEHUSMU JIpYyrUX YYaCTHMKOB JHaJIOTa,
OoOHapy>KUBaTh Pa3InYMe U CXOJICTBO MO3UIINH;

o BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;



° nyOJIMYHO  TPENCTaBIATh  PE3yAbTaThl  BBIMOJIHEHHOTO  (PM3MYECKOrO  OMBITA
(3KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

. MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYATbHONU paObOTH PU
peLIeHNH KOHKPETHON (U3NYECKOi TpodiieMbl;
o IIPUHUMATh LEJIM COBMECTHOM JESATEIBHOCTH, OPraHW30BBIBAaTh JCHCTBUS IO €€

JOCTHKCHHIO: PaCHpeleNiaTh PO, OOCYKIaTh MPOLECCHl W Pe3ylbTaThl COBMECTHOW pPabOTHI,
0000111aTh MHEHHUS HECKOJILKHUX JIIOMIEH;

. BBINOJIHATh CBOKO YacTb pabOThl, AOCTUras KaueCTBEHHOI'O pe3ysibTaTa IO CBOEMY
HaIIpaBJICHUIO U KOOPAVHUPYS CBOU ACUCTBUSA C APYTMMH YJICHAMU KOMAHJbI;
o OLIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO

chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3amnus:

o BBISIBJISITH NMPOOJIEMBI B )KU3HEHHBIX M Y4EOHBIX CHUTYalHUsX, TPEOYIOIIUX Ul pEIICHHs
(bu3NIeCcKUX 3HAHUH;

o OPHEHTUPOBATHCSI B PA3IMYHBIX TOAXOJAX MPHHATUS pPEUIeHUH (MHIUBUAYaJIbHOE,
MIPUHATHE PEIIECHHS B TPYIIE, IPUHATUE PEIICHUH TPYIIIOi);

o CaMOCTOSITENIHO COCTAaBJISITh aJNTOPUTM peHIeHus (U3NYECKOH 3a7adl WM ITUIaHa

UCCIIEIOBAaHMsI ¢ YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBAThb
IIpeAJIaracMble BapUaHThl PEIICHU;

° JIeNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

° JaBaTh aJIEKBaTHYIO OLICHKY CUTYyalld U IpeJiaraTh IiaH e€ H3MEHECHNUS,

° OOBSCHATh MPUUMHBI JOCTHXKEHUS (HEJOCTUKEHHSI) Pe3ybTaTOB JESATENbHOCTH, 1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY;

° BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTH (B TOM YHWCJIE B XOJ BBIMOJIHEHUS (HU3UUIECKOTO

UCCIIEIOBAaHMUsI MJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, HW3MEHMBIIUXCS CUTYaluil,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBHUSM;

o CTaBUTh ce0sl Ha MECTO JPYroro 4ejioBeKa B XOJE CIOpa WM AMCKYCCHMM HAa HAYYHYIO
TeMY, IOHMMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYIroro;

o MpU3HaBaTh CBOE IMpaBO Ha OMMOKY MpU pelmeHuu (U3NYECKUX 3a7ad WIH B

YTBEPXKAECHUAX HA HAYYHBIE TEMBI M TAKOE XK€ IIPaBO APYroro.
IMPEJIMETHBIE PE3YJIBTATDBI

K koHIty 00y4enus B 7 kjacce rpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpaxaThb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

o WCTOJNB30BaTh TOHATHA: (U3WYECKHEe W XUMHYECKHE SBJICHHS, HaOIIOJICHHE,
HKCHEPUMEHT, MOJIeNIb, TUIOTE3a, €AMHUIBI (U3UYECKHX BEIWYMH, aTOM, MOJIEKyja, arperatHsle
COCTOSIHMSI BelecTBa (TBEpIOE, >KHUIKOE, razoo0pa3HOe), MEXaHMYECKOe IBUKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIUHEHHOE), TPaeKTOpHUs, PaBHOJIEHCTBYIOIIas cuia, nedopmanus (ymnpyras,
MJIACTHYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

. paznuuath siBeHus (muddy3us, TEmIoBOe JABUKEHUE YACTHIl BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPaBHOMEpPHOE JBI)KEHUE, MHEPLHMs, B3aUMOJICHCTBHE Tell, paBHOBECHE TBEPIBIX TEJN C
3aKpeIUIEHHON OCBIO BpAIICHUs, Iepeaada JaBJICHUs TBEPABIMH TEJIaMH, XHIKOCTSIMH W Ta3aMH,
aTMoc(epHOE JaBlieHHE, IJaBaHWE TeJl, MPEBpallleHHs] MEXaHMYECKOW HSHEepruu) MO OMHUCAHUIO X
XapaKTePHBIX CBOMCTB M HA OCHOBE OTIBITOB, JIGMOHCTPHPYIONINX JaHHOE (PU3NIECKOE SIBIICHHE;



o pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXarollleM MHpE, B
TOM uuclie (PU3NYEecKHe SIBICHUS B IPUPOJE: MPUMEPHI IBMXKEHUS C PA3IUYHBIMU CKOPOCTSIMU B SKUBOM
U HEeXUBOU IpUpoJie, AHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOro JaBICHUS
Ha JKMBOM OpraHM3M, IUIaBaHUE PbIO, phlYard B Telle YEJIOBEKa, IPU ATOM MEPEBOJUTH MPAKTHUECKYIO
3a/lauy B y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKHN) (PU3NUECKUX SBIICHHUIA;

. OINMCHIBATh M3yYEHHbIE CBOMCTBA TeN W (U3UYECKUE SIBICHUS, UCIOIB3YS (PU3UUYECKUE
BEIMYMHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIA
VIOPYTOCTH, CHJIa TSHKECTH, BEC Tela, CUila TPEHHs, JaBieHue (TBEPAOro Telya, >KUIKOCTH, Tasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHW4YecKast paboTa, MOLTHOCTb, IJIEYO CHJIBI, MOMEHT CHJIBI, KO3(duimeHt
MOJIE3HOTO JCWCTBUS MEXAaHM3MOB, KHHETHYECKass M TMOTEHLUAJbHAas SHEPrus), MpPH OMUCAHHUU
NPaBUIBHO TPAKTOBATh (PM3WYECKHI CMBICI MCIOIB3YEMBIX BEJIHMYMH, UX OOO3HAYCHHS M E€AUHUIIBI
(bu3MYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (GU3UYECKYIO BEIHMUUHY C APYTUMU
BEJIMYMHAMH, CTPOUTH IPaUKHU U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

. XapaKTepu30BaTh CBOWCTBA Tel, (PU3NUYECKUE SIBICHUS M MPOIECCHI, UCIIONIB3Ys MpaBUiia
CIIOKEeHUsI CcuJl (BIOJIb OAHOM mpsimMoii), 3akoH ['yka, 3axon Ilackams, 3akoH Apxumesna, MpaBUIIO
paBHOBecHsi pbruara (0J0Ka), «30JI0TO€ MPAaBHIIO» MEXAaHWKH, 3aKOH COXPAHEHUS MEXaHWYECKOM
SHEPTUH, TPU TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alHCHIBATH €r0 MAaTeMaTUYECKOe
BBIPAKECHHUE;

. OOBSICHATH (PU3UYECKHE SIBICHHS, ITPOIECCH] M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyallMil MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYUHHO--CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHUE M3 1—2 JIOTMUECKUX IIaroB ¢ OMOpPOH Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHA WUJIH 3aKOHOMEPHOCTH;

. pemiate pacu€THble 3a7aud B 12 [EHCTBUS, HCIONB3ysd 3aKOHBI U (HOPMYIIBI,
CBsI3bIBaIOLME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAlIM3a YCJIOBHS 3a/ladd 3allMChIBaTh KpaTKOE
yCIIOBUE, TMOJCTaBIATh (PU3UYECKHE BEIUMYUHBI B (OPMYNIbI U TPOBOAUTH PACUYETHI, HAXOIUTH
CIpaBOYHbIE JaHHbIC, HEOOXOAUMBIE JJI PELICHUs 3a]ad, OLEHUBATh PEAMCTUYHOCTH IOITYYEHHOH
(bu3MYECKOI BETUYHHBL;

o pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEIINUTh MPHU MOMOILIM (PU3NYECKHX METOJIOB,
B OINKWCAaHUU MHCCIENIOBAaHUS BBIACNIATH NPOBEpsieMOE MpEeANooXKeHHue (TUMOTe3y), pazaudarh U
MHTEPIPETHUPOBATh MOTYUYEHHBIH pe3yabTaT, HAXOJUTh OIIMOKHU B XOJ€ OIBITA, eJIaTh BBIBOJIBI IO €T0
pe3yibTaTam;

o MIPOBOAUTH OMBITHI 10 HAOJIOIEHUIO (U3NYECKUX SIBICHUNA WM (PU3NUYECKHX CBOWCTB
Ten: (OpMYIMPOBATH TPOBEPsieMble NPEINON0KEHUs, COOMpPAaTh YCTAaHOBKY M3 IPEI0KEHHOTO
000py10BaHUs, 3aIIUCHIBATH X0 OIBITa U (POPMYJIUPOBATH BHIBOJIBI;

o BBITNIOJIHATH MpPSIMbIE M3MEPEHUS] PAcCTOSHUS, BPEMEHM, Macchl Tena, 00bEéMa, CUIIbl U
TEMIIEpPATypbl C HCIOJb30BAHUEM aHAJOrOBBIX M LU(POBBIX MNPUOOPOB, 3aNMUCHIBATh MOKa3aHUs
prOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

o MPOBOJIUTH HCCIIEOBAaHUE 3aBHCHUMOCTU OJHOW (PU3NYECKON BENUYMHBI OT APYrou ¢
MCIOJIb30BaHNUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PAaBHOMEPHO JBUKYLIETOCS Tejla OT BpEMEHHU
JBYDKEHUS TeJla, CHJIbI TPEHUS CKOJIbKEHMS OT Beca Tena, KauecTBa 0OpabOTKM MOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOIIAJNA CONPHUKOCHOBEHMS TE€J, CHJBI YIPYTOCTH OT YAJIMHEHMS
NPY>KHUHBI, BHITAJIKUBAIOIIECH CUJIBI OT 00bEMa MOrPYKEHHON YacTH TeNa U OT IUNIOTHOCTU JKUJAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTU TeJla, OT IIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TeNl0, YCIOBHM IIaBaHUs
TeJ, YCIOBUI paBHOBECHs pblyara U OJIOKOB), y4aCTBOBAThH B IJIAHUPOBAHUHU YU4E€OHOTO HCCIIEOBAHUS,
coOupaTh YCTAaHOBKY U BBINOJHATH HM3MEPEHHUs, CIeAys TMPEeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TOJYYEHHOH 3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHJIE NPEAJIOKEHHBIX TaOMUI] H
rpaduKoB, JeNaTh BIBOBI [0 pe3yJIbTaTaM UCCIIEJOBAHMUS;

o MPOBOJAUTh KOCBEHHbIE HW3MEpPEHHs] (U3NYECKUX BEJIWYMH (IJIOTHOCTh BEIIECTBA
KHUJKOCTU U TBEPJOTO TeJa, CUJIAa TPEHUS CKOJBXEHMs, JaBJIECHUE BO3/yXa, BBITAJKMUBAIOILAs CHJIA,
JecTByIOIasl Ha TMOTPYKEHHOE B KUAKOCTb TeNO, KOI()PUIMEHT MOJE3HOTO IEeHCTBUS MPOCTHIX



MEXaHM3MOB), Clleyd NpPeIIOKEHHOW HMHCTPYKIMU: TPH BBINOJHEHUH HU3MEpEeHUul cobupaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUUCIISATH 3HAYCHUE HCKOMOU BEJIMYUHBIL;

o COONIO/IaTh MpaBWJa TEXHHKH OE30MacHOCTH mpu pabore ¢ 1abOpaTOpHBIM
00opynOBaHUEM;
. yKa3blBaThb [PUHLUIBl JEUCTBUS INPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETp, AMHAMOMETP, COOOIIAOLINECS COCYybl, OapOMETp, pblyar, MOJBUKHBIA U HENOJBUKHBIHI
010K, HAaKJIOHHAS IJIOCKOCTB;

o XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB M TEXHHUECKUX YCTPOHCTB
C OIOPOM Ha MX OMMCAaHUSA (B TOM YHCIIE: MOJMIIMIIHUKY, YCTPOMCTBO BOAONPOBOJA, TUAPABINYECKUN
IIpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp), MCHOJb3ysl 3HaHMS O CBOWCTBAx
(bu3NYECKUX SIBICHUH U HEOOXOAUMBbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

o IPUBOAUTH IpUMEpbl (HAXOOUTh MH(OpPMALMI0O O IpuUMepax) MNPaKTHYECKOro
UCTOJIb30BaHUs (PU3NYECKUX 3HAHWUN B TOBCEIHEBHOW JKM3HU Ui oOecriedyeHus 0e30MacHOCTH IpU
oOpalieHnu ¢ IpubOpaMu U TEXHUUECKUMH YCTPOUCTBAMH, COXPAHEHUS 370POBbsl U COOJIIOICHUSI HOPM
9KOJIOTMUYECKOTO MIOBEICHUS B OKPY’KaIOLLEH Cpee;

o OCYILECTBIATH OTOOp MCTOYHHMKOB HH(popmauuu B HHTepHETe B COOTBETCTBUHU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOUIMXCS 3HAHUM U IyTEM CPAaBHEHHS Pa3JIMYHBIX
HUCTOYHUKOB BBIACNATh HHQPOPMAIUIO, KOTOpas SBJISETCS IPOTUBOPEUMBON WM MOXKET ObITh
HEJ0CTOBEPHOI;

o UCIOJb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAy4HO--TIONYJSPHYIO JIUTEpaTypy
(GU3NIECKOTO CoIepKaHMs, CIpPaBOYHBIE MaTepUaibl, pecypchl cetn MHTepHeT, BiaaeTs mpuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMALIUK U3 OJIHOW 3HAKOBOW CHCTEMBI B IPYIYIO;

o co3/laBaTb COOCTBEHHbIE KpaTKUE IMHCbMEHHBbIE M YCTHBIE COOOIIEHHs Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpManu (U3NYECKOTO COJEpXKaHHUA, B TOM YHCIE MYyOJUMYHO JAejaTh KpaTKue
COOOIIEHHUS O pe3ysbTaTax MPOEKTOB MM YUeOHBIX MCCIIEAOBAHHM, P TOM I'PAMOTHO HCIOJIb30BATh
M3Y4YEHHBIN NOHATUIHBIN anmnapat Kypca (PU3HKH, CONPOBOXK/IaTh BBICTYIUIEHHUE IIPE3EHTALIUEH;

o IIPY BBIMOJIHEHUHU Y4YEOHBIX NMPOEKTOB M HUCCIEIOBAHUN pacHpelensTh OO0S3aHHOCTH B
rpynne B COOTBETCTBHUHM C IOCTaBJICHHBIMHU 33JauyaMH, CJIEIWTh 3a BBIOJIHEHHWEM IlIaHA JIEHCTBUMH,
aJIeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIAJ B JESITEIBHOCTh TPYIIBI, BHICTPAaUBAaTh KOMMYHHUKATHBHOE
B3alMO/ICIICTBHE, YUNTHIBAsI MHEHUE OKPYKAIOIIHX.

K koHIy 00y4eHus B 8 kiacce rnpeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpaXaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

o WCIOJIb30BaTh MOHSTHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMSI BEIIeCTBa, KpUCTANIMYECKUe U aMop(HbIe Tena, HACHIIEHHBIH U
HEHACBILUICHHBIN Map, BIAXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHsSI SHEPrusi, TEIUIOBOM JBUTATEb,
AJIEMEHTAPHBIN IEKTPUUYECKUM 3apsill, MEKTPUUYECKOE 10JIE, TPOBOJHUKU U AUDIEKTPUKH, ITOCTOSIHHBIN
ANEKTPUYECKUI TOK, MArHUTHOE T10JIE;

o pa3nuyath sBIEHHUS (TEIJIOBOE pACIIMPEHHE W C)KaThe, Terulonepeaayda, TEIIOBOE
paBHOBECHE, CMauMBaHME, KalWUIAPHBIE SBICHMS, HWCIAPEHHE, KOHJEHCAUus, IIJIaBJICHHUE,
Kpuctayu3anus (OTBepAeBaHME), KHUIIEHHE, TeIulonepenaya (TeruIonpOBOAHOCTh, KOHBEKLHS,
U3JIyYEHUE), IEKTPU3ALMs TeJl, B3aUMOAECUCTBUE 3aps0B, IEHCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEWCTBHE MAarHUTOB, JCHCTBHE MAarHUTHOTO TMOJs Ha TPOBOJHUK C TOKOM,
9JIGKTPOMArHuTHAass WHAYKIMS) 1O ONUCAHHUI0O HMX XapaKTEpPHbIX CBOHCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

o pacrno3HaBaTh MPOSIBIIEHUE M3YyYEHHBIX (U3NYECKUX SIBJICHUM B OKpYXarolleM MHUpE, B
TOM 4Hucie (U3NYECKUe SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE M KalWUJUIIpPHbIE SBICHUS B
NpUpoJe, KpHUCTaulbl B mpupone, uznydeHue ConHIa, 3amep3aHHe BOJOEMOB, MOpPCKHE OpH3bI,
o0Opa3oBaHMe pPOCHI, TyMaHa, WHEs, CHera, JJIEKTPUYECKHE SBJICHUS B aTMocdepe, JIEKTPHUUECTBO
KUBBIX OPTaHU3MOB, MarHUTHOE T0JIe 3eMJIH, Apel( MOJIFOCOB, POJIb MArHUTHOTO MOJIS JIJIS KU3HU Ha



3emiie, TOJSPHOE CHUSHUE, MPU STOM IEPEBOJUTH MPAKTHUUECKYIO 3a/adyy B Y4eOHYIO, BBIIEISATH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NIECCKUX SBICHUI;

. OIKCHIBATh M3yYEHHBIC CBOWCTBA TEJN W (U3MUYECKUE SBICHHS, UCIONB3YS (PUINUCCKUE
BEJIMYUHBI (TeMIeparypa, BHYTPEHHSISI JHEpPrusi, KOJWYECTBO TEIUIOTHI, YyJAENbHAs TEIUIOEMKOCTb
BElIECTBa, yJAeIbHAs TEIUIOTa IUIABJICHHUA, YyJelbHasg TEIUIoTa MapooOpa3oBaHus, y/elbHas TEIUIoTa
CTOpaHUs TOTUIMBA, KOAPPHUIIUEHT MMOJIE3HOTO IEHCTBUS TETUIOBOM MAITMHBI, OTHOCUTEIbHAS BIAKHOCTh
BO3/1yXa, 3JIEKTPUUECKUI 3apsill, CHJIa TOKA, JIEKTPUUECKOE HANPSKEHHUE, COPOTUBIIEHUE TPOBOIHUKA,
YIETBHOE COIMPOTUBICHUE BEIIECTBA, padOTa M MOIIHOCTh 3JEKTPHUYECKOTO TOKAa), MPHU ONUCAHUU
MPaBWIbHO TPAKTOBaTh (PU3UYECKUII CMBICI HCHOJIb3YEMbIX BEIWYHH, OOO3HAYEHHS] WU E€AMHUIIBI
(U3HYECKUX BEIHYWH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PM3HUYECKYIO BETUYHHY C JPYTHMH
BEJIMYUHAMU, CTPOUTH IpaUKU H3y4EHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

. XapaKTepu30BaTh CBOWCTBA TeJN, (U3WYECKUE SBJICHUS U MPOIECCH], HCIONb3Ys
OCHOBHBIC TOJIOKEHUS MOJEKYISIPHO--KUHETUUYECKOM TEOPUU CTPOEHHUS BEIEeCTBa, IPUHIIMII
CYIIEpIO3UIIMH ToJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsia, 3akoH Oma Juis ydacTka
uenu, 3akoH JDxoyns—JleHna, 3akoH COXpaHEHUS »JHEPruu, IMpPU H3TOM JaBaTh CIOBECHYIO
(bOopMyIHMPOBKY 3aKOHA U 3aIllMCHIBATh €M0 MAaTEMATHUYECKOE BBIPAKCHHE;

. OO0BSACHATH (PU3UYECKUE MPOIIECCHl M CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaIUil
MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABISTH MPUUYUHHO-CICJICTBEHHBIE CBSI3H, CTPOUTH
o0BsicCHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (DM3MUYECKUX SIBICHUIA,
(U3NIECKHUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

. pemiate pacdy€THBIC 3amaud B 2—3 JIGHCTBUS, WCIOJB3YysSd 3aKOHBI W (OPMYIIBI,
CBsI3bIBalONME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHANIM3a YCIOBHS 3a/laydl 3allMChIBaTh KpaTKOE
YCIIOBHE, BBISIBISATH HEIOCTATOK JAHHBIX I PEIICHUS 3a/Ja4yd, BBIOMpPATh 3aKOHBI W (OPMYIIBI,
HeoOXOoIuMBIE [l €€ pelleHus], IPOBOJAUTh PacuéThl M CPAaBHUBAThH MOJTYYCHHOE 3HAUCHUE (PU3HUECKOM
BEJIMYUHBI C U3BECTHBIMU JaHHBIMH;

. pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIN (PU3UYECKUX METOJIOB,
WCIIONB3Ysl ONMCAaHUE HCCIEAOBAHMS, BBLACIATH IPOBEPAEMOE  MPEAINOJI0KEHUE, OLIEHUBATh
MPaBUIILHOCTH TIOPSJIKA MPOBEICHUS NCCIEAOBAHUS, IeJIaTh BHIBOJIBI;

. MIPOBOJIUTH OIBITHI MO HAOTIOEHNIO (PU3HUECKUX SIBJICHUHN MM (U3UYECKUX CBOMCTB TN
(KanuIIsipHBIE SIBJICHHS, 3aBHCHMOCTH JABJICHHs BO3JyXa OT €ro o0béMa, TemrmepaTypbl, CKOPOCTH
mporecca OCTBHIBAHUSI M HarpeBaHUs NpPHU U3IYYCHUH OT I[BETa H3JIydaromied (MOTJIomaroiei)
MMOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOABI OT TEMIEPATyphl KUJIKOCTU U IUIOMIAJUA €€ MOBEPXHOCTH,
AJIEKTPU3ALMS TEI W B3aUMOJEHCTBUE DJIIEKTPUUECKUX 3apsI0B, B3aUMOJCHCTBUE TMOCTOSHHBIX
MarHuTOB, BU3YyaJlM3allisd MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB, JAEMCTBUS MarHUTHOTO MOJS HA
MPOBOJIHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa, CBOWCTBA JJIEKTPOIBUTATENS] TMOCTOSHHOTO TOKA):
dbopMynupoBaTh MpOBEpsSEMblE MPEANONOXKEHHUs, CcoOUpaTh YCTAaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHUsI, OMTUCHIBATH XOJ ONbITA U (POPMYITUPOBATH BHIBOIBI;

. BBITIOJIHATH TIPSAMBIE H3MEPEHUsSI TeMIEpaTypbl, OTHOCHUTEIHHOM BIIAXXHOCTH BO31yXa,
CHJIBI TOKA, HAMPSHKEHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUMKOB (PU3NYECKUX BEIUYHH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUN C YIETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH;

° MPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3WYECKOW BEITWYUHBI OT IPYrOoM C
WCIIOIb30BAaHUEM TIPSIMBIX HM3MEpPEHUHN (3aBUCHMOCTh COMPOTUBIICHHSI MPOBOJHUKA OT €r0 JJTUHBI,
IJIOMIA M TOMEPEYHOTO CEYEHHMS M YJEIbHOTO CONPOTHBJICHHUS BEIECTBA MPOBOJHMKA, CHJIBI TOKAa,
UIYILIEr0 4epe3 MPOBOAHMUK, OT HANpPsHKEHHs HAa MPOBOJHUKE, MCCIEIOBAHHUE IOCIEI0BATEIBHOTO U
MapajuieIbHOTO COEAMHEHUH MPOBOJHUKOB): TUIAHMPOBATh HKCCIIECOBAaHUE, COOMpATh YCTAHOBKY U
BBITIONHATh HM3MEPEHUs, CIeAys NPeJIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3YNbTAaThl IMOJIYYCHHON
3aBUCUMOCTH B BUJIe TAOJIUII U TPAPHUKOB, JEIAaTh BBIBOJIBI 10 PE3YJIbTaTaM HCCIICIOBAHNS,

. MPOBOJUTh KOCBEHHBIC HU3MEpEHUs] (Pu3nyeckux BenWuMH (yaeiabHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTHUBIIEHWE MPOBOJHUKA, Pad0Ta M MOIIHOCTH JJIEKTPUUECKOTO TOKA): IJIAHUPOBATh



U3MepeHusi, coOupaTb HKCHEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys MpPENoKEHHOM HWHCTPYKIUH, U
BBIYUCIIATH 3HAUCHUE BEITHYMHBI,

o COONIO/IaTh MpaBWJa TEXHHKH OE30MacHOCTH mpu pabore ¢ 1abOpaTOpHBIM
00opynOBaHUEM;
. XapaKTepu30BaTh MPUHIIHUIIBI ICHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB

C OIIOpOM Ha WX ONHUCaHMA (B TOM YHUCIIE: CUCTEMAa OTOIUIEHHS JOMOB, TMIPOMETp, MapoBas TypOHHA,
amMIepMeTp, BOJBTMETP, CYETYMK JJIEKTPHUECKOW SHEPTHH, 3JIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
HarpeBaTelbHbIE AJIEKTPONPUOOPH! (NMIPUMEpPBI), AIIEKTPUUYECKUE IPEIOXPAHUTENH, IEKTPOMArHuT,
AJIEKTPOABHUraTeNb TOCTOSHHOTO TOKA), WCIOJB3ys 3HAHUS O CBOWCTBAX (DM3WYECKHUX SIBICHUH U
Heo0XoAuMble GU3NUECKHE 3aKOHOMEPHOCTH;

o pacro3HaBaTh IPOCTbIE TEXHUUYECKHE YCTPOWCTBA M H3MEpUTENbHbIE HPUOOPHI IO
CXeMaM U CXEMAaTUYHBIM pPHUCYHKaM (KHIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETpP, TUTPOMETD,
JBUraTellb BHYTPEHHEIO CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIISITh CXEMbI JIEKTPUUYECKUX LeHel ¢
MOCJIeIOBATEIbHBIM U MApaUICIbHBIM COCTUHEHHUEM 3JIEMEHTOB, pas3inyas YCIOBHBIE O00O3HAaYECHHUS
3JIEMEHTOB 3JIEKTPUYECKUX LIeTeH;

o IPUBOAMUTH IpUMEpbl (HaXoguTh MH(OpMANMIO O MpUMepax) HPAKTUYECKOIO
WCTOJIBb30BaHUSl (PU3MYECKUX 3HAHWUN B TOBCEIHEBHOW JKM3HU Ui OOecredyeHus 0e30MacHOCTH TpU
o0palieHnu ¢ NpubOpaMu U TEXHUUECKUMH YCTPOWCTBAMH, COXPAHEHUS 370POBbsl U COOJIIOICHUSI HOPM
9KOJIOTUYECKOT0 [TOBE/ICHUS B OKPYKAIOLIEH cpelie;

o OCYIIECTBIATH MOUCK MH(pOpMaK (HU3NIECKOTO couepkanus B VIHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUH W IyTEM CpaBHEHMS JONOJIHMUTENbHBIX HCTOYHHUKOB BBLIENATH HH(MOpPMAIHIO,
KOTOpasi SIBJISETCS IPOTUBOPEUMBOI MIIM MOKET ObITh HEJOCTOBEPHOM;

o HCIIOJIb30BaTh IIPU BBIIOJHEHUU YYEOHBIX 3a/JlaHUN HAyYHO--TIOMYJISIPHYIO JIUTEpPATypy
(bu3n4ecKoro cojaep)kaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetu MHTepHer, BilaaeTs npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peodpa3oBanus MHPOPMAIIMH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o co3llaBaTh COOCTBEHHBIE THMCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHUs, 00001mas
MHPOpPMALMI0O U3 HECKOJIBKMX MCTOYHHKOB (DPU3UYECKOIO COJAEP)KAaHUs, B TOM 4YHUCIE IyOIMYHO
MIPE/ICTaBIATh PE3yJAbTaThl MPOEKTHOW WIIM HCCIEA0BATENbCKOM AESITENbHOCTH, NMPU 3TOM TI'PaMOTHO
UCMOJb30BaTh MW3YyYCHHbIN MNOHATUHHBIA anmapar Kypca (U3MKH, CONPOBOXKAATh BBICTYIJICHHUE
MpE3EHTALNEN;

o IpU  BBIMOJIHEHUH YYEOHBIX TPOEKTOB M UCCIEAOBAHUNA (PU3NYECKUX IPOILIECCOB
pacnpenenartb oOsf3aHHOCTH B TIPYIHIE B COOTBETCTBUU C IIOCTABIEHHBIMM 3a/ladyaMM, CJIEIUTh 3a
BBINOJIHEHUEM IIJIaHa JEHCTBUIA M KOPPEKTHPOBATh €ro, aJIeKBaTHO OIL[EHWBATh COOCTBEHHBIM BKJIaJ B
JESTeIbHOCTh TPYIIIbI, BHICTPAWBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, MPOSBISASL TOTOBHOCTH
pasperiatbe KOH(QIUKTHI.

K koHIy 00yueHus B 9 kiacce mpeIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

. UCMOJb30BaTh TOHATHUA: CHCTEMa OTCYETa, MaTepualibHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHHMYECKOro JBWXKEHHs, nedopmanus (ymnpyras, IUlacTUYecKas), TpEHHeE,
LEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTh U TNEPErpy3Ku, LHEHTP TSHKECTH, aOCOMIOTHO TBEpIOE
T€JO0, LEHTP TSKECTH TBEPAOrO Tejla, PaBHOBECHE, MEXaHWYEeCKHEe KoJieOaHWsi W BOJHBI, 3BYK,
UHOPa3BYK M YIbTPa3ByK, JJIEKTPOMArHUTHHIE BOJHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTb, CIEKTPHl HCIIyCKaHUS M TOIJIOIIEeHHUd, albda-, 6era- U ramma-
W3JYy4EHUs1, U30TOIIbI, siZiepHast SHEPreTUKa;

o pa3nuyath SIBIEHUS (paBHOMEPHOE M HEPaBHOMEpPHOE IMPSIMOJIMHEHHOEe JIBH)KEHHE,
PaBHOYCKOPEHHOE TNPSMOJIMHEHHOE ABM)KEHHE, CBOOOJIHOE MaJleHHE TEJl, paBHOMEPHOE JIBUYKEHUE I10
OKPY>KHOCTH, B3aUMO/ICICTBUE TeJl, peaKTUBHOE JBI)KEHUE, KOJeOaTeIbHOE IBUKEHUE (3aTyXarolue u
BBIHYK/ICHHbIE KOJIOAHUsI), PE30HAHC, BOJHOBOE [BIKEHHE, OTpPa)K€HHE 3BYKa, NPSIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTPAXKEHHE CBETA,
pasnoxkeHue Oeoro cBeTa B CHEKTP U CJIOXKEHUE CIEKTpalbHBIX IIBETOB, JUCIEPCHSI CBETa,



€CTECTBEHHAsl PAJUOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr0 CHEKTPa M3JIy4EHUs) [0 OIMMCAHUIO UX
XapaKTePHBIX CBOICTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

o pacro3HaBaTh IPOSBICHUE M3YUYEHHBIX (U3MYECKHUX SBICHHH B OKpY)Karolem Mupe (B
TOM 4YHcie (pu3nuecKue SBICHHS B IMPHPOJE: NMPHIMBHI U OTIMBBI, JBWXKEHUE TaHeT COJIHEYHOM
CUCTEMBbl, pEaKTHUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJHBI, I[yHAaMH, 3XO, IIBETa TE€J, ONTHYECKHUE SIBJICHUS B IPHUPOJE,
Ouosornyeckoe JACWCTBUE BUAMMOIO, YIbTPa(UOJIETOBOIO UM  PEHTICHOBCKOIO  M3JIyYEHH,
€CTECTBEHHBII PaJMOAKTUBHBIM ()OH, KOCMUYECKHE JIy4d, PaJNOAKTHBHOE H3IyYCHHE MPUPOIHBIX
MUHEpaAJIOB, ACUCTBUE PAJUOAKTUBHBIX M3JIYyYEHMH HAa OpPraHU3M YellOBEKa), IpPU 3TOM IEpPEBOIUTH
NPAaKTUYECKYI0 3a7ady B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOWCTBA (NMPHU3HAKH) (PHU3HMUECKUX
SIBIICHHI;

o OIMCBIBATh M3YYEHHBIE CBOWCTBA TN U (PU3MUECKUE SBICHMSA, MCIIONB3Ys (husnueckue
BEJIMYMHBI (CPEIHAsT U MIHOBEHHAas CKOPOCTb Tejla IPU HEPAaBHOMEPHOM JIBUJKEHUH, YCKOPEHHE,
nepeMelleHue, MyTb, YIrioBas CKOPOCTb, CHJIa TPEHUs, CHJa YINPYIOCTH, CHUJa TSXKECTH, YCKOpPEHHE
CBOOOJHOTO TMAJeHHs, BEC TeJa, UMITYJIbC Tela, UMITYJIbC CHIIbI, MEXaHHuecKas paboTa U MOUIHOCTD,
NOTEHIMAJIbHAsI SHEPTUs TeJa, MOJIHATOr0 HaJl HOBEPXHOCTHIO 3€MJIM, TOTEHIMAIbHASL SHEPTUs CKATOM
NPYKUHBI, KAHETUYECKash DHEPrusi, MOJHAs MEXaHWUYeCKas SHEeprus, MEepHOA M 4acToTa KoJeOaHWil,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKAa3aTellb MPEIOMICHUS CPEeabl),
IIPU ONMUCAHWUMU TPABHIILHO TPAKTOBATH (PM3MUECKUI CMBICT UCIOJIB3YEMBIX BEIHYUH, 0O0O3HAYCHUS H
eMHULBl PU3NYECKUX BEJTUYMH, HAXOJUTh (DOPMYJIbl, CBA3BIBAIOIIUE TAHHYIO (PU3UYECKYIO BETUUUHY C
JAPYTUMH BEJTMUYUHAMH, CTPOUTH TPaPUKH N3YUYEHHBIX 3aBHCUMOCTEH (PH3HMUECKUX BEIUYNH;

o XapaKTepu30BaTh CBOICTBa Tell, (pU3MUECKHUE SIBJICHMSI U IPOLECCHI, UCIOJIb3Ys 3aKOH
COXPAaHEHMsI HHEpPIruu, 3aKOH BCEMHUPHOIO TATOTEHHUs, NPUHLIMII CYNEPHO3ULUU CWI, MPUHIIMII
OTHOCUTENbHOCTU [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJbCa, 3aKOHbI OTPaKEHUS U
IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHHs 3apsJ0BOTO U MaCCOBOI'O YHMCEI MPH SIIEPHBIX PEAKLUAX, IPU
3TOM JlaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3allMChIBATh €I0 MATEMAaTUYECKOE BBIPAKEHUE;

o OOBSICHATH (PU3NUECKHE TIPOLIECCH M CBOMCTBA TEII, B TOM YMCIIC M B KOHTEKCTE CUTYaIH
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh I[PUYNHHO--CIECICTBEHHBIE CBSA3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX LIAaroB ¢ ONOpoil Ha 2—3 M3y4YeHHBIX CBOMCTBA (PU3NUYECKUX SBIICHUH,
(bU3NYEeCKHUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

o pemaTh pacuéTHbIe 3a/1a4M (ONMUpPAOIIUECs Ha CUCTeMY U3 2—3 ypaBHEHUH), UCHOIb3Ys
3aKOHBI M (OPMYyJIbI, CBSI3bIBAIOLIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 33Ja4u
3aIlMCBIBAaTh KPATKOE YCIIOBHUE, BBISBIIATH HEOCTAIOUINE WM N30BITOUHBIE JaHHBIE, BBIOMPATh 3aKOHBI U
¢bopMyInbl, HEOOXOIWMMBbIE [UIsl pEIIeHHs, NPOBOAUTH pacuéThl U OLIEHHWBATH PEATUCTHUYHOCTD
MOJTyYEHHOT0 3HaYeHMsI (PU3NYECKON BEIMUHHBI,

o pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEIINUTh MPHU MOMOILIM (PU3NYECKUX METOJIOB,
UCIOJIb3YSl  ONMCAaHUE MCCIEIAOBAHUS, BBIIEIATh IMPOBEPSIEMOE MPEANOJOKEHUE, OLEHUBATh
IIPaBWJIBHOCTH IMOPSJKA MPOBEACHMS UCCIEI0BaHUS, JEJIaTh BBIBOJBI, MHTEPIPETUPOBATE PE3YIbTaThI
HAOJIIOJICHUN U OILITOB;

o MIPOBOAMTD OIBITHI IO HAOJIIOIEHNIO (PU3NYECKUX SBJIEHUN WK (PU3NUECKUX CBOICTB Tel
(u3ydyeHue BTOporo 3akoHa HpI0TOHA, 3aKOHA COXpaHEHUs SHEPTHH, 3aBUCUMOCTD Teprojia KoneOaHun
MPYKUHHOTO MasiTHUKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCHMOCTb OT aMIUIMTY]IbI
MaJIbIX KojeOaHMid, MPsMOJIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3lioKeHHe Oeroro cBera B CIEKTD,
U3Y4YEHHE CBOMCTB H300paKeHHsI B IUIOCKOM 3€pKaje U CBONCTB HU300pa)KeHHsl MpeAMeTa B
cobuparorieil JMH3e, HaOII0ACHNE CIUIONIHBIX M JTMHEWYaThIX CHEKTPOB M3IYUYEHHUs): CAMOCTOSTEIHHO
co0upaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 0O0OpYIOBAaHHUS, OINUCHIBATH XOJl OIbITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BHIBOIMI;

o IPOBOJUTH IPH HEOOXOJAMMOCTH CEpPHI0 MNPSMBIX H3MEPEHUH, OIpedeNnss cpenHee
3HaYEHHUE U3MEepseMON BeIHUnHBI ((POKYCHOE paccTOSHUE cOOMparoIeil TMH3bI), 000CHOBBIBATh BHIOOP
crniocoba u3MepeHus (M3MepUTeN»HOro Ipudopa);



. MPOBOANTH HCCIICJJOBAHHE 3aBUCUMOCTEH (U3MUYECKUX BEITUYMH C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITYTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JABM)KCHUU 0€3 HayallbHOM
CKOPOCTH, Tepuoja KojeOaHWH MaTeMaTUYeCKOTO MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHMOCTH yTJja
OTpaXEHHs CBeTa OT YyIyla MajeHuss M yrja MpejIoMJIEHHs OT YyIyla NaJCHUs): IUIAaHUpOBATh
UCCJIEIOBaHNE, CaMOCTOATEIbHO COOMpaTh YCTAHOBKY, (PUKCHUPOBATH pe3yJabTaThl IOJYYEHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJE TAaOMUI] U TpadUKOB, NENaTh BHIBOJBLI IO Pe3ylbTaTaM
HCCIIE0BAHUS;

. MPOBOAUTh KOCBEHHBIE U3MEpPEHHS (PU3MUECKHX BEIMYUH (CpelHsis CKOPOCTb U
YCKOpPEHHE Teja NpU PAaBHOYCKOPEHHOM [BM)KCHUH, YCKOPEHHE CBOOOJHOTO MAACHUs, XKECTKOCTD
MPYXHUHBI, KO3()PUIMEHT TPEeHUs CKOJIbKEHUS, MEXaHHYeckas padoTa U MOIIHOCTh, YAaCTOTa U NMEPHUOL
KoJIeOaHUH MaTeMaTU4eCKOro W MPY)KMHHOTO MAasTHUKOB, OINTHYECKAas CHJIa COOMPAOLICH JIMH3HI,
paMoaKTUBHBIN (OH): IUJIAHUPOBATH H3MEPEHHs, COOUpaTh OSKCHEPUMEHTAIBbHYI0 YCTaHOBKY U
BBITIOJIHATh M3MEPEHUS, CIeAYyd NPEIJIOKEHHOW HHCTPYKIMH, BBIYHMCIATH 3HAYEHHUE BEIMYHUHBI U
aHAJIM3UPOBATh NOJIYYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM NOTPEIIHOCTH U3MEPEHUIA;

o coOroIaTh MpaBWJa TEXHHKM OCE30MacHOCTH mpu  pabore ¢ gabopaToOpHBIM
o0opynoBaHUEM;
o pas3iindaTb OCHOBHLIC MPU3HAKHU U3YUCHHBIX (1)I/I3I/IT~I€CKI/IX MOHeHeﬁ: MarcpurajbHasd TOUKA,

a0COJIIOTHO TBEPOE TEJI0, TOUCUHBIH HCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, INIaHETapHas MOJIeJIb aTOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOI'O S/1pa;

o XapaKTepu30BaTh MPUHLIUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB M TEXHHYECKUX YCTPOHCTB
C OIOpPOH Ha UX OMMCaHUs (B TOM YMCIE: CHUAOMETD, AJATYMKH MOJOKEHUS, PACCTOSIHUS U YCKOPEHHUS,
pakera, 3XOJIOT, OYKH, MEPHCKOIN, (oToanmapaT, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOI, JO03UMETD,
Kamepa Bunbcona), ucrosnb3ys 3HaHUS O CBOMCTBaxX (pU3MUECKUX SBJICHUN M HE0OXOAUMbIe (hr3UUECKUe
3aKOHOMEPHOCTH;

o HCIIOJIb30BAaTh CXEMbl U CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENbHBIX NPUOOPOB M TEXHOJOIMUECKUX HPOLIECCOB IMpPHU PELIEHUH Y4eOHO--IPAaKTUYECKUX
3aj1a4, ONITHYECKHE CXEMBbI JUISl IIOCTPOCHUS N300paskeHUH B IIJIOCKOM 3€pKaJie U COOMPArOIeil JIuH3e;

. NPUBOJUTL TpUMEpPbl (HAXOAUTh UHGPOPMALMI0O O MpPUMEPAx) MPaKTHYECKOrO
UCMOJb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW JKM3HU JUIl oOecriedeHus 0e30MacHOCTH NpHU
oOpaiiieHuu ¢ TpuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUSI 30POBbsI M COONIIOICHUS HOPM
HKOJIOTHYECKOTO MTOBEIEHUS B OKPYKAIOLIEH CpELE;

o OCYLIECTBIATh TMOUCK HHpopMauuu (¢uU3MYecKoro coaepxanuss B HMHTepHere,
CaMOCTOSITENILHO (OPMYJIMPYSl MOUCKOBBIA 3ampoc, HAXOAUTh IYTH OIpeJesIeHUs] JOCTOBEPHOCTU
MOJIyY€HHOM MH(OpPMAaIMK Ha OCHOBE UMEIOIIMNXCS 3HaHUM U TOTIOJHUTEIbHBIX UCTOYHUKOB;

o HCIOJIb30BaTh MPH BBINOJHEHUU Y4YEOHBIX 3a/laHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
($u3MYecKoro conepkaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetn HTepHeT, BiaaeTs npuéMaMu
KOHCIEKTUPOBAHHUA TEKCTA, MpeoOpa3oBaHus MHPOPMALIMK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

. co3J1aBaTh COOCTBEHHBIE MMMCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMALUU U3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COAEpk aHUS, yOJUYHO MPEACTaBISITh Pe3yJIbTaThl MPOEKTHON
WM UCCIIEOBATEIbCKON NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO MCIIONb30BaTh M3YYEHHBIN MOHSITHUHHBIN
anmapar HM3y4aeMoro pasjena (U3MKH U CONPOBOXKIATh BBICTYIUIEHHE IpE3CHTalUel ¢ ydéTom
0cOOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuecTBO 3
JIEKTPOHHbIC ) | OBbI€
4acoB p (umnpp )

n/n TeM NPOrpaMmbl B o0pa3oBaTesbHbIE pecypchl
cero

Ne HaunmeHoBaHue pa3ie/ioB u



Pa3znen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa

11 ®dusunka - Hayka 0 MPUPoje 2
1.2 Ou3nyecKue BEIUYUHbBI 2
13 EcTecTBEeHHOHAYUYHBIN METOJ 2
' MIO3HAHUS
Hroro no pazaeny 6

Pasznen 2. HepBOHa‘IaJ'[LHLIe CBCACHHUA O

CTPOCHHUHU BELIECTBA

2.1 CtpoeHue BelecTna 1
29 JIBM>KeHUE U B3aUMOJICHCTBHUE 2
' YaCTHUL BELIECTBA
ArperaTHbple COCTOSTHHS
2.3 2
BEIIECTBA
Utoro no pazneny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel
3.1 MexaHn4deckoe IBUKEHNE 3
3.2 Huepuus, macca, II0THOCTh
3.3 Cuna. Bunpe! cun 14
Uroro no pazneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

Hasnenue. [lepenaua naBnenus

4.1 TBEPBIMHU TEJIAMH, 3
XKHUJIKOCTSIMH U Ta3aMH

4.2 JlaBrieHne KUIKOCTH

4.3 ATMOC(epHOE TaBICHHE 6

44 JlelicTBUE KUJIKOCTHU U Ta3a HA 7
' HOTPYKEHHOE B HUX TEJIO
Hroro no paszneny 21
Pa3nea 5. PaGora n MoOIHOCTD. JHEprus

5.1 Pabora 1 MOLTHOCTB

5.2 [TpocThie MexaHU3MBI

5.3 MexaHuueckasl SHEprUs
Hroro mo pazaeny 12
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME

8 KUIACC




HaumeHoBaHue pa3jiesioB U

KoaunuecTBO 4acoB

JuaexkTpoHHble (HU(pPOBbHIE)

Ne n/mm
TeM MPOorpaMmMbl Bceero odpa3oBaTebHbIE PeCypPChl
Paznen 1. TensioBuIe ABJIeHUSA
CtpoeHue U CBOIMCTBA
11 P 7
BEIIECTBA
1.2 TennoBbie mpoiecchl 21
Hroro no pazaeny 28

Pasznen 2. 3.]'IeKTpI/I‘{ECKI/Ie U MAarHuTHbBIC SIBJICHUA

BHGKTpI/I‘IeCKI/IC 3apsabl.

2.1 3apspKEeHHbIE TeNla U UX 7
B3aMMOJICICTBHE
29 [ToCTOSTHHBIN 3JIEKTPUYECKUI 20
TOK
2.3 MarHuTHBIC SIBIICHUS 6
54 DneKTpOMarHuTHas 4
WUHIYKINS
Wroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68
I[MTPOT'PAMME
9 KJIACC
No 11/ HaumenoBaunue pasaesioB u  KoanuecTBo 4acoB  JyekTpoHHbIe (IIMPPOBbHIE)
) TeM NMPOrpaMmbIl Bcero o0pa3oBaTejibHbIE PeCYpPChI
Pazngen 1. Mexanuveckue siBJieHUsI
11 MexaHnueckoe IBIKEHUE U 10
CIOCOOBI €T0 OMHCAHUS
1.2 BsaumonelictBue Ten 20
13 3aKOHBI COXpaHEHUs 10
Hroro no paszneny 40
Paznen 2. Mexanudeckne KoJie0aHus U BOJIHBI
2.1 ‘ Mexannueckue KoneOaHus
2.2 ‘ MexaHn4yeckue BOJTHBI. 3BYK
Hroro no paszneny 15

Pa3nea 3. DjiekTpoMarHuTHoe noJie ¥ 3J1eKTPOMATHUTHBIE BOJIHbI




:‘)J'IeKTpOMaFHI/ITHOC oJIE U

3.1 6
AJIEKTPOMATrHUTHBIE BOJTHBI
Uroro mo paszneny 6
Pa3nen 4. CBeToBbI€ IBJICHUSA
3aKOHBI pacIpOCTPAHEHUS
4.1 6
cBeTa
JIMH3BI ¥ ONITUYECKHE
4.2 6
IPUOOPHI
Paznoxxenue 6enoro cBera B
4.3 3
CIIEKTp
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
51 Hcenyckanue u nornomexHue 4
' CBETa aTOMOM
5.2 Crpoenue aToOMHOro siapa
5.3 SnepHble peakuuu
Utoro no pazneny 17

Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb

[ToBTOpenue u 06001IEeHE

6.1 coJiepKaHus Kypca pU3UKU 9
3a 7-9 kiacc
Hroro no paszneny 9

OBIIEE KOJIMYECTBO YACOB I10

102

I[TPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

®duznka — Hayka o npupoje. SBIeHus Ipupoabl
dusnuecKkue sBICHUs

du3nyeckre BEITNYNHEI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue teMeparypsl IpHu IOMOIIT

XKUJKOCTHOTO TEPMOMETpPA U 1aTYMKA TEMIIepaTypsl"”

Metoasl HAay4YHOT'O IO3HAaHUH. Onucanue (pI/IBI/I‘-ICCKI/IX SIBIICHUI




C IIOMOIILIO MOJEIEN

VYpok-uccnenosanue "[IpoBepka rumnore3bl: JalbHOCTh MOJIETA

6 IapyuKa, MyImeHHOr0 TOPU30HTAIIBHO, TEM OOJIbIIE, YEM
0oJbIIIe BBICOTA ITycKa"

7 Crpoenue BeniectBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTpOCHHE BelleCTBa

8 JIBM>KeHME YacTHUIl BElIecTBa

9 VYpok-uccnenoBanue «OnbIThI 10 HAOIIOICHUIO TETIOBOTO
paCHIMPEHHUS Ta30B»

10 ArperaTHbIe COCTOSIHUS BEIIeCTBa

11 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BoIbI. O000IIIeHHE TI0
pazneny «llepBoHavasibHbIEC CBEICHUS O CTPOSCHUHU BEILIECTBAY

12 Mexanunueckoe nBuKeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKCHHEC

13 CxopocTb. Equnuiibl ckopocTu

14 Pacuer nyt ¥ BpeMeHM IBUKECHUSA

15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell

16 [TnotHOCTH BemecTBa. Pacuer Macchl 1 o0beMa Tena 1mo ero
MJIOTHOCTH

17 JlaboparopHas padota «Onpeenenre IIOTHOCTH TBEPIOTO
Tenay

18 Pemenue 3amay mo reme "IlmoTHOCTE BerecTna"

19 Cuia Kak XapakTepucTuka B3aumoierictus Ten. Cuna
ynpyrocti. 3akoH ['yka

20 Jlaboparopnas pabota «/3yueHne 3aBUCUMOCTH PaCTSHKEHUS
(tedopmanun) NPy HUHbBI OT MPUIIOKEHHON CHUIIBI»

21 [[SIBnenue TsroTenus. Cuia TSXKECTH

29 CBs13b MEXly CHIION TSKECTH U Maccoil Tena. Bec tena.
Pemenue 3ampau no reme "Cuna tsxectu”

23 Cuna TsDKeCTH Ha OpyTux Iuianetax. Ousndyeckue
XapaKTePUCTHKH TIIAHET

24 Nsmepenne cuit. JluHamomeTp

25 Bec tena. HeBecoMocTh

26 CnoxxeHue IByX CHWJI, HAllPpaBJIEHHBIX 110 OJTHOM IPSIMOM.
PaBHOnelicTBYIOIIIASA CHIT

27 Pemrenue 3ampau no reme "PaBHonelicTByromast cui”

28 Cuna tpeHus u e€ Bupl. TpeHue B IpupoJe U TEXHUKE

29 Jlaboparopnas pabota «3ydueHne 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIBXXCHHUSA OT CHUJIbI JABJICHHUA U XapaKTEpa




COIIPHUKACAOIIUXCA HOBerHOCTefI))

30 Pemenwue 3ana4 Ha onpe/elieHne paBHOACHCTBYIOMIEH CHITBI 1

31 Pemenue 3amau mo remam: «Bec Tenay, «I padudeckoe 1
n3zoopaxenue cuin, «Cuibly, «PaBHOJEHCTBYOMIAS CHIT»
KonTponbHas pabota mo Temam: «MeXaHUIeCKOe TBUKCHHEY,

32 «Macca, mIoTHOCTBY, «Bec tenay, «I'paduueckoe 1
n3o0paxeHue cuimy, «CHIIb»

33 Hapnenne. CriocoObl yMEHbIICHNUS U YBEJINYCHUS TABIICHHS 1

34 JlaBieHue raza. 3aBUCUMOCTD JaBJICHUA ra3a oT 00bEMa, 1
TEeMIIEPATypPhI

35 [Tepenaya naBiaeHus TBEPIABIMU TEIIAMU, )KUIKOCTSIMH M Fa3aMHu. 1
3axoH [lackans

36 JlaBiieHue B )KHJIKOCTH U ra3e, BRI3BAHHOE JICHCTBHEM CHJIBI 1
TSOKECTH

37 Pemenue 3anay no Teme «JlaBneHue B )KUIKOCTH U ra3e. 3aKoH 1
[Tackasa»

38 CooOlmiarommecst CoCyabl 1

39 IM'uapaBnuueckuii mpecc 1

40 Manomertpsl. [lopiiHeBON KUIKOCTHBIN HACOC 1

41 ATMocdepa 3eMu 1 IPUYUHBI €€ CYIECTBOBAHUS 1

42 Bec Bo3ayxa. ATmocdepHoe naBieHue 1

43 N3mepenue atmochepHoro nasienus. Oneit Toppudern 1

44 3aBUCHUMOCTH aTMOC(EPHOTO JIABJICHHS OT BBICOTHI HAJT 1
YPOBHEM MOPS

45 Bapometp-anepoua. AtmocdepHoe gaBiIeHUE HA Pa3IMUHBIX 1
BBICOTaX

46 Pemenue 3anay mo Teme " AtmocepHoe gaBnenue" 1

47 JlelicTBUE MKUJKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO. 1
Apxumenosa cuia

48 Jlaboparopnas pabota «OnpeneneHne BEITATKUBAIOIICH CUITHI, 1
JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUIKOCTH)
Jlaboparopnas pabota no Teme «lccrnenoBanue 3aBUCHMOCTH

49 Beca Tella B BOJIe OT 00bEéMa MOTPYKEHHON B )KHUJIKOCTh YaCTH 1
Tena»

50 [TmaBanue Ten 1
Jlaboparopnas padota "KoHCTpyrpoBaHue apeomMeTpa Hin

51 KOHCTPYMPOBAHUE JIOJIKU U OTIPEJICIICHHE €€ 1
rpy30M0bEMHOCTH"

52 Pemenue 3anau no remam: «llnaBanue cynos. 1




BOSIIYXOHJ'IaBaHI/IC», «I[aBJ'ICHI/IC TBEPABIX TECII, )I(H,HKOCTCﬁ nu
ra3oB»

KonrtponsHas pabora o Teme «J/laBieHue TBEpIbIX TeT,

53 . 1
KHUJIKOCTEH U Ta30B»

54 Mexanunyeckas padbora

55 MomiHocts. EquHuIbl MOITHOCTH

56 VYpoxk-uccienoanue "Pacuér MOIIHOCTH, pa3BUBAEMOM TTPU 1
noabéMe 1o jectHuue"

57 [Ipocteie Mexanu3Mmel. Peruar. PaBHOBecue cuil Ha pbryare 1

58 Prruaru B Texuuke, ObITy U ipupoje. Jlaboparopuast pabora 1
«MccrnenoBanue ycioBHid paBHOBECHS PhIYara

59 Pemenue 3ana4 no Teme «Y CIOBUSI paBHOBECHUS PblYara 1
KoadduumenT mosie3noro aeiicTBusi MexaHu3Ma.

60 JlaboparopHas padota «13meperne KI1J] HakmoHHON 1
IJIOCKOCTH

61 Pemenue 3amau no reme "Pabdota, mourHocts, KIT/1" 1

62 Mexanunueckas sHeprusi. Kunernueckas ¥ moTeHIIHaIbHAS 1
SHEprus

63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU 1
YPOK-3KCIIEPUMEHT 1O TeMe " DKCIEepUMEHTAIBHOE

64 oIpeJieJIeHUe U3MEHEHHS] KHHETUYECKON U MOTeHIIUATbHOM 1
SHEPTUH MPHU CKATHIBAHUM TeJIa TI0 HAKJIOHHOM TJI0CKOCTH"

65 KonrtponbHas pabota o teme «Pabota 1 MOITHOCTB. DHEPTUs» 1

66 PesepBHblit ypok. Pabora ¢ Tekcramu 1o teme "MexaHuueckoe 1
nBIOKeHne"

67 PezepBHblil ypok. Pabota ¢ Tekctamu o teme "JlaBnenue 1
TBEPJBIX TEJ, )KUJIKOCTEN U ra3oB"

68 PesepBHblit ypok. Pabora ¢ Tekcramu o reme "Pabota. 1
MomnocTb. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

8 KJIACC
Ne KounyecTBO 4acoB
Tema ypoka
n/n Bcero
1 OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETUUECKOU TEOPHH U 1
WX OTBITHBIC TTOATBEPKICHUS
2 Macca u pa3mep aToMOB U MOJIEKYII 1
3 Mogenu TBEPIOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSTHUMA 1

BCIICCTBA




OOBsicHeHHE CBOMCTB TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO

4 COCTOSTHUH BEIIeCTBA HA OCHOBE MOJOXKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU Teopuun

5 Kpucramnmmueckue n amopgHsbie Tena
CmauuBanue ¥ KanwuisipHOCTh. [loBepXHOCTHOE HATSXKEHUE
TennoBoe pacIIMpeHHE U CKaTUE

8 Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO
JIBUKCHUS YaCTHI]

9 Brytpennsis sneprusi. CriocoObl H3MEHEHHsI BHYTpEHHEH
SHEPrUu

10 Bune! rennonepenaun

1 Ypok-koHpepennus "[IpakTudeckoe NCIOIb30BaHUE TEIIJIOBBIX
CBOICTB BEILIECTB U MAaTEpPUAJIOB B EJISIX dHEprocOepexeHus "

12 KommuecTBo TemoTel. Y nenpHas TEIIOEMKOCTb

13 YpaBHeH#ue TerioBoro 6ananca. TermiooOMeH U TemIoBoe
paBHOBECHE

14 JlaboparopHas paboTta "HccienoBaHue sSBleHUs TEIIOOOMEHA
MpY CMEIIMBAHUM XOJOJAHOU U Topsiueit Bojibl"

15 Pacuer konuyecTBa TEMIOTHI, HEOOXOIUMOTO ISl HATPEBAHUS
TeJa ¥ BBIIETSIEMOTO UM TPU OXJIAXKICHUH

16 JlaboparopHas pabota "Onpenenenre yaenbHON TEMIOEMKOCTH
BeniecTa"

17 DHeprus TOMIMBA. Y IeJbHas TEII0Ta CTOPaHUS

18 [InaBnenue u oTBEpI€BaHUE KPUCTAIUIMYECKUX TEN. Y IeTbHas
TEIJIOTA TUIABJICHUS

19 JlaboparopHas pabota "Onpenenenue yaeabHONU TEIIOTHI
IJIaBJIECHU JIpaa"

20 [TapooOpazoBanue u koHaeHCaus. Micnapenue
Kunenue. Y nenpHas Teriora napooOpa3oBaHus U

21 KOHJICHCAIINU. 3aBHCHUMOCTh TeMITePaTyphl KATICHHUS OT
aTMoc(hepHOTro JaBICHUS

99 Brnaxxnocts Bo3nyxa. JlaboparopHast padora "Omnpenenenue
OTHOCHUTEIILHOM BIaKHOCTH BO3Tyxa"

23 Pemenue 3a1au Ha onpe/ielieHUe BIAKHOCTH BO3/IyXa

24 [IpuHnmme! paboTh! TeroBbIX nABuUratTeneil. [lapoas TypOuHa.
JlBuraTen» BHYTPEHHETO CTOPAHMS

o5 KIIJ] TeruioBoro nBuratens. TemnoBsie ABUTATEIHN U 3aIIATa
OKPY’KaloIleH cpebl

26 3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTHUH B TETUTOBBIX




mponeccax

[TonroroBka Kk KOHTPOJIBHOU paboTe 1o Teme "TenoBbie

21 ABJIeHUs. VI3MeHeHue arperaTHbIX COCTOSIHMM BelecTa"

28 KoHntpoinbHas padota mo teme "TermoBbie siBICHUS.
N3MeHeHue arperaTHbIX COCTOSIHUM BelecTna'

29 OnexTpuzanus Ten. J{Ba poaa 3IeKTPHUECKUX 3apsiioB

30 VYpoxk-uccienopanue "IaeKTpU3alus T€I UHAYKIUEH U TIPU
CONPUKOCHOBEHUU"

31 B3aumoneiictBue 3apsikeHHBIX Tell. 3akoH Kynona

39 Onekrpuueckoe nojue. HanpsykeHHOCTb 3J€KTPUUECKOTo MOJIs.
[IpuHIUNI Cyneprno3uiuu JIEKTPUIECKUX MO

33 Hocurenu snexkTpruueckux 3apsaoB. DJIeMeHTapHbIN 3apsi.
Crpoenue atoma

34 [IpoBOAHUKY U AUAIIEKTPUKHU. 3aKOH COXPAHECHHS
AIEKTPUUYECKOTO 3apsia

35 Pemenue 3a1ay Ha IpUMEHEHHE CBOMCTB 3JIEKTPUUECKUX
3aps0B

36 DNEKTPUUECKUid TOK, YCIOBUS €ro CyliecTBOBaHUs. VcTouHuKH
ANEKTPUYECKOTO TOKA

37 JlecTBHS 2IEKTPUUECKOT0 TOKA

38 Ypok-uccnenosanue "JleicTBre 3JIEKTPUUECKOTO MO HA
MIPOBOJTHUKH M TUDJIEKTPUKH"

39 DJIEKTPUUYECKHI TOK B METAIJIaX, )KUJKOCTAX U ra3ax

40 DneKkTpuuecKkas ernb U €€ COCTaBHbIC YaCTH

41 Cuna Toka. JlaboparopHas pabota "M3mepenue u
pPEryJIMpOBAHHUE CUITBI TOKA"

42 OnekTpuueckoe HanpspkeHue. Bonbtmerp. Jlaboparopnas
paborta "U3mepenue u peryivpoBaHue HanpspkeHus"

43 ConpoTuBieHNe MPOBOAHMKA. Y IENBHOE COIPOTUBIICHHE
BEIIECTBA
JlaboparopHas paboTa "3aBUCUMOCTH dJIEKTPHUECKOTO

44 CONPOTHUBIICHHUS MPOBOJAHMUKA OT €T0 AJUHBI, IOIIAIN
MONEPEYHOr0 CeYeHus U MaTepuaa”

45 3aBHUCUMOCTD CHJIBI TOKA OT HanpsbkeHus. 3akoH Oma Jiist
y4dacTka 1enu
JlaboparopHas pabota "HccienoBanue 3aBUCIMOCTH CHIIbI

46 TOKa, UJIYILIETO Yepe3 Pe3UCTOpP, OT COMPOTUBIICHHSI PE3UCTOpa
Y HaNpsHKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U NapaJIENbHOE COEAMHEHUS TPOBOIHUKOB




48

JlaGopaTtopHas pabota "I[IpoBepka nmpaBuiia CJI0KEHHS
HANPSDKEHUH MPU OCIIE0BaTEIbHOM COSIUHEHUH IBYX
pe3uctopon”

49

JlabopaTtopHast pabota "[IpoBepka npaBuiia Jijisi CUJIbI TOKA IPU
NapajuIeIbHOM COEIMHEHUU PE3UCTOPOB"

50

o1

Pemrenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA Oma JJIA pa3JIndIHOro
COCAMHCHUA ITPOBOAHHUKOB

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3akoH JIKoys-
Jlenna

52

JlaboparopHas pabota "Onpenenenue padbOThl ¥ MOIITHOCTH
AIEKTPUIECKOTO TOKA"

53

54

DJeKTpUYecKre Lenu U MOTPeOUTeNN IEKTPUIECKON SHEprun
B ObITy. KOopoTKoe 3aMbikaHue

[TonroroBka K KOHTPOJILHOU paboTe 1Mo TeMe "DIeKTpuIecKue

3apsiibl. 3apsSKEHHBIE TeJla U UX B3aUMOJEHCTBHUS.
[TocTosiHHBIN JIEKTpUYECKHUI TOK"

55

KonTtponpsHast pabota o Teme "DIeKTpUIECKHE 3apsiIbl.
3apspKeHHBIC Tela U UX B3auMoAeucTBUS. [locTOSHHBINM
SJIEKTPUYECKUM TOK"

56

57

ITocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBIIE

Vpok-uccnenopanue "M3yueHue noyien mocTOSTHHBIX
MarHutoB"

58

MaruntHoe nosie. MarHuTHOE 110J1e 3eMIIM U €r0 3HaYECHUE IS
JKU3HU Ha 3eMiie

59

60

61

OmneiT OpcTena. MarHuTHOE 1oJie NIEKTPUUYECKOrO TOKa
MaruantHoe noie KaTyliKyu ¢ TOKOM

[TpumeHeHue IeKTPOMAarHUTOB B TeXHUKE. JlabopaTtopHast
pabota "M3ydyeHue qeicTBUS MArHUTHOTO TOJIS Ha TIPOBOJIHUK
¢ TOKOM"

DneKTpoABUTaTeIb MOCTOSIHHOTO ToKa. Vcnonb30Banue
JJIEKTPOABUTaTENed B TEXHUUECKHUX YCTPONCTBAaX U Ha
Tpancnopre. JlaboparopHas padora "KoHcTpynpoBanue u
u3ydeHne paboThl ANEKTpoABUraTens"

62

OnbiTel @apajes. 3aKOH JIEKTPOMAarHUTHOM WHIYKITUH.
IIpaBuno Jlenna

63

64

Onekrporerepatop. CrocoObl MOTyYeHUS JMEKTPUISCKON
SHEPTHH. DJIEKTPOCTAHIIUHA Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTrUHn

[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeMe "DIEKTpUUECKUE
1 MarHuTHBIE IBIcHUSA"




65 KoHnTtposbHas padota mo teme "DIeKTPUIECKUe U MarHUTHBIC 1
ABJICHUS"
66 PesepBHblit ypok. Pabora ¢ Tekctamu o teme "TernoBsie 1
SABJICHUS"
67 PesepBHbIii ypok. Pabora ¢ Tekctamu o teme "llocTossHHBIN 1
3NIEKTPUYECKUM TOK"
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1mo Teme "MarHuTHbIe 1
ABJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KIIACC
Ne Koan4yecTBo 4acoB
n/n Tema ypoka Bcero
1 Mexannueckoe ABukKeHue. MarepruanbHas TOYKa 1
5 Cucrema orcyera. OTHOCUTEIHHOCTH MEXaHUYECKOTO 1
JIBUKCHUS
3 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1
4 HepaBaomepHoe npsamonuneiiHoe npukenue. Cpeaass u 1
MI'HOBEHHAsi CKOPOCTh
5 [TpsimonHEHOE paBHOYCKOPEHHOE ABMKEHUE. Y CKOPEHUE 1
6 CxopocThb MPSAMOIUHENHOTO PABHOYCKOPEHHOTO JIBUYKEHUSI. 1
I'paduk ckopoctu
7 JlaGopatopHas pabota "OnpezneneHne yCKOpEeHus Teja Mpu 1
PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOM IIockocTy"
8 CBoboxnoe nagenue ten. OnbiTel [anunes 1
9 PaBHOMEpHOE ABMXKEHME IO OKpYKHOCTH. [lepnon n yactora 1
oOpaiuenus. JInnelHas U yrioBasi CKOPOCTH
10 [{eHTpOCTpEMUTENBHOE YCKOPEHUE 1
11 [Iepssbiit 3ak0H HproToHa. BekTop cuisl 1
12 Bropoii 3akon HetoTona. PaBHozelicTByro1mas cuia 1
13 Tpernii 3akoH HeroToHa. Cyrniepno3nunus cui 1
14 Pemienue 3agau Ha npuMeHeHue 3aKk0HOB HploTOHA 1
15 Cwita ynpyroctu. 3akoH ['yka 1
16 Pemenue 3anau no teme «Cuna ynpyroctu» 1
17 JlaGopaTtopHast pabota «OrnpeaeseHne )KeCTKOCTU MPY>KUHBI» 1
18 Cuna tpenus 1
19 Pemenue 3agau no teme «Cuia TpeHuUs» 1
20 JlaGopaTtopHast pabota "Onpeaenenne ko3P huiinenTa TpeHus 1
CKOJIbXKeHUs"




Pemenue 3anaud no treme "3akonsl Hetotona. Cumna ynpyrocru.

21 Cuna tpeHus"

99 Cuna TsKEeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE
CBOOOTHOTO Ta/ICHUS

23 Ypok-koHpepenius "J[BIKeHHE TeJl BOKPYT I'PaBUTAIMOHHOTO
nentpa (CosHeunas cucrema). ['amaktuku"

24 Pewmenue 3anay no teme "Cuiia TSXKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

25 [lepBas kocmuueckas ckopocTs. HeBecOMOCTb U Ieperpy3ku

26 PaBHOBecue MaTepuanbHONW TOUYKU. AOCOTIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEPOTO TeNa ¢ 3aKPEIIEHHON OCBhIO BpallleHus

27 MowmeHnT cunsl. LleHTp TsKECTH

28 Pemenue 3agau no reme "MomeHT cuibl. L{entp Tsoxectu"

29 [ToaroroBka k KOHTpPOJIBLHOM paboTe 1o Teme "MexaHudeckoe
nsmxenue. Bzaumonencraue tea"

30 KonTtponpHast pabora o Teme "MexaHu4eckoe JBHKEHUE.
B3aumopeiictBue ten"

31 HNmnynec Tena. UMmynbe cuibl. 3aKOH COXpaHEHUS UMITYJIbCA.
Yrpyroe u Heynpyroe B3auMoeiicTBre

32 Pemenue 3a1a4 mo Teme "3aKOH COXpaHCHHS HMITYJIbca"

33 VYpok-koHpepeHuus "PeakTuBHOE ABM)KEHHE B IPUPOAE U
TexHuKe"

34 Mexanuueckasi paboTa 1 MOLTHOCTb

35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS
JlaGopatopHas pabota «OnpezaeneHne paboThl CHIIbI TPEHUS

36 MIPU PaBHOMEPHOM JIBHKEHHH TeJia 10 TOPU30HTATHHON
MIOBEPXHOCTH»

37 CBs13b sHepruu U padoTsl. [loTeHnnanbHas sHeprus

38 Kunerndeckas sHeprus. Teopema 0 KHHETUUECKON DHEPTUU

39 3aKOH COXpaHEHUs SHEPTUU B MEXaHUKE

40 JlaGopaTtopHas pabota «/3y4ueHue 3aKkoHa COXpaHECHHS
SHEPTUN»

41 KonebarenpHoe BUKEHUE U €T0 XapaKTePUCTUKU

42 3aryxatomue konaebaHus. BerHyknennbie konedanus. Pezonanc

43 MareMaTHuecKuil U NPy KUHHBIN MasITHUKH

m Ypok-uccnenoBanne «3aBUCUMOCTD TIEPHO/Ia KOJICOaHHUH OT
YKECTKOCTHU MPYKUHBI U MacChl Ipy3a»

45 [IpeBpatieHue sHEPrUM NpU MEXaHMUECKUX KOJICOAHUAX

46 JlaGopatopHas pabota «OnpeseneHne 4acToThl ¥ epHoaa




KoJIEOaHMH IMPY>KUHHOT'O MasATHHUKA»

JlabopaTtopHnast pabota «[IpoBepka HE3aBUCUMOCTH MEpUOA

47 Kosie0aHui Tpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Tpy3a»

48 Mexaandeckue BoJHBI. CBOMCTBA MEXaHUUECKHX BOJIH.
[IpomonbHBIEC U TONIEPEUHBIE BOJHBI

49 Ypoxk-koHdpepenuus "MexaHu4ecKre BOJIHBI B TBEPIOM TeIIe.
CelicMudecKkue BOJHBI"

50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

51 Ypok-uccienoBanue "HabroaeHne 3aBUCHMOCTH BBICOTHI
3BYKa OT 4aCTOThI"

52 I'pOMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHN PE30HAHC

53 Ypok-koHpepennus "YnbpTpa3Byk u HHGPa3BYK B MPUPOJE U
TEeXHHUKE"

54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "3aKOHBI
coxpaHeHus. MexaHndeckue KojieOaHusl U BOJHBI"

55 KoHnTponpHas padora 1o Teme "3aKOoHBI COXPaHCHUSI.
MexaHndeckue KojaeOaHus U BOJIHEI"

56 DIIEKTPOMAarHUTHOE I0JI€. DJIEKTPOMAarHUTHBIE BOJIHBI

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

58 VYpok-koHpepennus "[kana 37eKTPOMarHUTHBIX BOJIH.
Hcnonb30BaHue 37€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBs3H"

59 VYpoxk-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMArHUTHBIX
BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa"

60 Pemienue 3a1au Ha onpeeeHUE YaCTOThI U JITTUHBI
AIEKTPOMATHUTHOUW BOJIHBI

61 DneKTpoMarHuTHas npupoza ceeta. CKOpocTh CBETA.
BomnHoBBIE CBOMCTBA CBETA

62 Hcrounnku cBeta. [IpsAMonrHetHOE pacIpOCTPAHEHUE CBETA.
3armenuns Connua u JIyHsl

63 3aKoH oTpakeHus cBeTa. 3epkana. Pemenne 3axayd Ha
MIPUMEHEHNE 3aKOHA OTPAKCHUS CBETa

64 [Ipenominenue cBera. 3aKOH MPEIOMIICHUS CBETA

65 [TonHoe BHyTpeHHEe OoTpakeHue cBera. Mcnonb3oBaHue
MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKHX CBETOBOJAX
JlaboparopHas pabota "VccrienoBanue 3aBUCIMOCTH yTIia

66 MPEJIOMJICHHUST CBETOBOTO JTyJa OT yIJia Ma/ICHUS Ha TPaHUIIe
"Bo3myx-cTexino""

67 Ypok-koHpepenius "Vcnonb30BaHre TOTHOTO BHYTPEHHETO

OTpAXKCHUSA: CBETOBOAbI, OIITUKOBOJIOKOHHAA CBS3B"




68

JInusel. OnTrnyeckas CUia JIUH3bI

69 [Moctpoenne n3o0pakeHU B TMH3aX

70 JlaGopaTtopHnas pabota "Onpeaenenne pOKyCHOTO pacCTOSTHUS 1
Y ONITHYECKOM CHJIBI COOMparomieit JTHH3bI"

71 Ypok-kordpepenuus "OnTHuecKue TUH30BbIE MPHOOPHI"

72 I'a3 kak onrtuyeckas cucrema. 3peHue

73 Ypok-koHpepennus "ledexTsr 3penus. Kak coxpanuthb 1
3penue"

74 Paznoxenue 6enoro ceera B criektp. OnbiTel HploTOHA. 1
CrnoxeHue cieKkTpaibHbIX 1IBETOB. [lucnepcus cera
JlaboparopHas paboTa "ONBITHI 11O Pa3JI0KEHUIO OEJIOTO CBETa

75 B CIICKTP U BOCIIPUATHIO IIBETA MPEIMETOB IPH UX HAOIIOICHUN 1
gyepes [IBETOBbIC PUIbTPHI"

76 Ypoxk-nipaktukyM "BoJTHOBBIE CBOMCTBA CBETA: AUCTIEPCHS, 1
uHTephepeHus u qudpaxuus"

77 OmnwiTel Pesepdopaa v rmuranerapaast MOACIb aTOMa

78 [Tocrynatel bopa. Monens atoma bopa

79 Hcnyckanue u noryomieHue ceera atomoM. KBaHTEHI. 1
JInHelyaTele CIIEKTPBI

80 Ypok-npaktukym "HabntoneHre cieKTpoB UCITyCKaHHs" 1

81 PamnoakTuBHOCTE U €€ BUIEI 1

82 Crpoenune atoMHorO siapa. Hyknonnas Mmoznens 1

83 PagnoaktuBHbBIE TpeBparieHus. M30Torsr 1

84 Pewmenue 3amau no reme: "PannoaktuBHbIE npeBpaieHus” 1

85 [lepnon nonypacnana 1

86 VYpok-koHpepennus "PagnoakTuBHbIE U3TYYEHHS B IPUPOJIE, 1
MeIUINHE, TEXHUKE"

87 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apSJ0BOTO U 1
MacCOBOT'O YHUCEI

88 DHeprusi CBsSI3u aTOMHBIX sijiep. CBsA3b MAcChl U SHEPTHUHU

89 Pemenne 3angau no reme "Anepueie peakuun”

90 Peakniuu cunTe3a u neneHus saep. MICTOUHUKH SHEPTUN 1
ConHua u 38€31

01 VYpoxk-konpepennus "AnepHas sHeprerrka. JlerdcTBus 1
PalMOaKTUBHBIX W3TYYECHHI Ha KUBBIC OPTAHU3MBI"
[ToarotoBka Kk KOHTPOIBHOM paboTe MO TEMe

92 "DJIeKTPOMarHUTHOE MOJie. DJIEKTPOMArHUTHbIE BOIHBI. 1
KBanrtoBeble siBneHus"

93 KonTtponbHas padota no teme "DneKTpOMarHuTHOE TOJIE. 1




DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE SIBJICHUS"

94 [ToBTOpenue, 06061menHue. JlabopaTopHbie paboTHI IO KypCy 1
"BzaumoneiicrBue Tea"

95 [ToBTOpeHue, 0600IIeHNE. Perenne pacyeTHhIX 1 1
Ka4yeCTBEHHBIX 3a7a4 no Teme "TernoBsie mpouecch”

9 [ToBTopenue, 0600IeHNe. Penienne pacueTHbIX U 1
KadecTBeHHBIX 3ama4 o TeMme "KIIJI TermnoBeix aurarencii”

97 [ToBTopenue, 0600meHne. Penienne pacueTHbIX U 1
KauecTBeHHbIX 3a1a4 1o teme "KII/] anexrpoycranoBok”

08 [ToBTOpenue, 0600meHne. JlTabopaTopHbIe pabOTHI IO KypCy 1
"CBeTOBBIE sIBJICHUS"

99 [ToBTOpenue, o606meHne. Pabora ¢ Tekcramu 1o Teme "3aKoHbI 1
COXpaHEHHUs B MEeXaHHKe"

100 [ToBTOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme 1
"Koxebanusa v BOIHEL"

101 [ToBTOpenue, 0600meHue. PaboTta ¢ TekcTamu 1Mo Teme 1
"CBeTOBBIE sIBJICHUS"

102 [ToBTOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme 1
"KBanTOBas U sinepHas pu3uka'

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

YYEBHO-METO/IUYECKOE OBECITEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VUEHUKA

» Ousuka (B 2 yactsx), 7 knace/ I'ennenmreiin JI.O., bynatoBa A. A., Kopauises W.H.,
Komkuna A.B.; nmox penakuueit OpnoBa B A., OOmiecTBO ¢ OrpaHUYeHHOH OTBETCTBEHHOCTHIO
«BMMHOM. JlaGoparopus 3HaHMil»; AkuuoHepHoe obmectBo «M3narensctBo «lIpocBenieHue»
» Ousuka (B 2 vactax), 8 knace/ I'enaenmreitn JI.9., bynatosa A.A., Kopaunses 1.H., Komkuna
A.B.; mon penakuumeii OpnoBa B.A., O0miecTBo ¢ orpaHu4eHHONW OTBETCTBEHHOCTHhIO «BITHOM.
Jlaboparopust ~ 3HaHmit»;  AkuuoHepHoe — obmectBo  «M3matenbctBo  «IIpocBemieHue»
» ®usuka (B 2 yactax), 9 knacce/ ['ennenmreiin JI.3., bynatosa A. A., KopaunseB U.H., Komkuna

A.B.; mon penakuumeii OpnoBa B.A., OOmiecTBo ¢ orpaHu4eHHONW OTBETCTBEHHOCTHhIO «BMTHOM.




JlaGopatopuss ~ 3HaHWit»,  AkuumonepHoe  oOmiectBo  «M3matensctBo  «IIpocBereHue
» ®usuka, 7 kiacc/ benara B.B., JlomauenkoB U.A., [TaneOparies F0.A., AkninoHepHOe 00IIeCTBO

«M3narenbcTBO «lIpocBemenune»






