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IMNOACHHUTEJ/IbHAA 3AITMCKA

[IporpammMma no ¢u3srke Ha ypoBHe OCHOBHOTO 0611[ero 06pa30BaHMs COCTaBJIeHa Ha
OCHOBE MOJIOKEHUW U TPeOOBaHUH K pe3yJibTaTaM OCBOE€HHS1 Ha 6a30BOM yPOBHE OCHOBHOMU
o6pasoBaTesbHONM mNporpaMmbl, npexactaBjeHHbix B ®I'OC 000, a Takke C y4E€TOM
denepanbHOU paboyeil mporpaMMbl BocnuTaHUsl U KoHuenuuu npenojjaBaHus y4ebHOro
npeameta «PrU3uKa».

ComepkaHue mporpaMMbl 10 (Qu3MKe HalpaBJeHO Ha (GOpMHUpOBaHUE
eCTeCTBEHHOHAay4YHOU rPaMOTHOCTH 00y4YaloIUXCs U OpPraHM3alUIo U3yyeHUs QU3UKHU Ha
JlesITeJIbHOCTHOM OCHOBe. B mporpamMmMe no ¢usuke y4uTHIBAIOTCA BO3MOXKHOCTH y4eOHOTO
npeaMeTra B peanu3anuu Tpe6oBaHuii ®I'OC 000 K mIaHUpPyeMbIM JIMYHOCTHBIM M
MeTanpeJMeTHbIM pe3yJbTaTaM OOy4YeHMUs, a TakKXke MeXIpeJMeTHble CBS3U
eCTeCTBEHHOHAyYHbIX yYeOHbBIX IPeIMETOB Ha YPOBHE OCHOBHOTO 00111er0 06pa3oBaHus.

[IporpamMmma no ¢usuKe ycTaHaBJMBaeT paclpejieJleHHMe y4eOHOro MaTepuasa Mo
rojiaMm oby4eHus (o kjaccaM), npejJjaraeT NpUMePHYI0 [10C/Ie[,0BaTeJbHOCTb U3Y4YeHUs
TeM, OCHOBAaHHYIO Ha JIOTHUKe Pa3BUTHUA MpPeJMETHOr0 COJep:KaHUSA U Y4€Te BO3PaCTHBIX
0COOEHHOCTEN 00yYaIOLUXCS.

[IporpamMmma no ¢usuke paspaboTaHa C LeJbl0 OKa3aHUSA MeTOJUYECKOW MOMOILU
YUUTeEJII0 B CO3JJaHUHU paboyell NporpaMMbl 110 y4eOHOMY NpeAMeTY.

®dusrka £BJSETCS CUCTEMOOOPA3YIOLUUM JJis €eCTECTBEHHOHAYYHBIX Y4eOHbIX
npeJMeTOB, MOCKOJbKY (pU3MYecKue 3aKOHBI JieXXaT B OCHOBE IPOLIECCOB U SIBJIEHMH,
M3y4aeMbIX XUMHEHN, OM0JIoThel, acTpOHOMUEN U Gpu3ndeckor reorpadueii, BHOCUT BKJIAJ,
B eCTeCTBEHHOHAy4Hy!0 KapTHUHY MHpa, INpeAOoCTaBJseT HauboJsiee sCHble 006pasiibl
IpUMeHEeHUs] HAay4yHOro MeToJila MO3HaHHUfA, TO eCThb CIocoba MOJydeHUs JO0CTOBEPHBIX
3HAHUHU O MUDE.

OnHa M3 TrJaBHbIX 3aa4 u3HWyeckoro o6pasoBaHUSA B CTPYKType o0OLero
00pa30BaHUA COCTOUT B POPMHUPOBAHUU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U MHTepeca K
HayKe y 00y4aroI1xcs.

N3ydyeHne ¢u3uMKM Ha 6a30BOM YpOBHe MpeJnoJiaraeT OBJIaJeHHe ClefyIIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLUMHU eCTeCTBEHHOHAyYHY0 TPaMOTHOCTb:

® HAY4YHO OO'BACHATDH SABJIEHUS;

e OLIEHMBATh ¥ NIOHUMATb 0COOEHHOCTH Hay4YHOTO UCCJIe/J0BaHNUS;

® HHTEpPHpPeTUPOBATH JAHHbIe U MCIOJIb30BaTh Hay4yHble JOKa3aTeJbCTBA
JL14 TIOJTyYeHU s BBIBOJIOB.

[lesny n3yyeHus pU3MKM Ha YypOBHE OCHOBHOTI'O 0011er0 06pa3oBaHusl ONlpe/iesIeHbl B
KoHuennuu mnpenojaBaHus yudeO6Horo npegmetra «®Pusvka» B 00pa3oBaTeJbHbIX
opranusauusax Poccuiickont @enepaniny, peasusyoLx OCHOBHbIE 0011le06pa3oBaTe/bHble
IporpaMMmbl, YyTBepXJAE€HHOU pemeHrneM Kosisierun MuHuUCTEpCcTBa MNpPOCBeLeHUSA
Poccuiickoit ®egepauuu (nmpotokos oT 3 fekabpsa 2019 r. Ne [IK4BH).

Ilesin u3yyeHuss GQU3MKM:

e [puobOpeTeHHe UHTepeca U CTPeMJIeHUs 00Yy4Yaroluxcsd K HaydYHOMY HM3y4eHMUI0

IPUPO/bl, PAa3BUTHE UX UHTEJIJIEKTYa/bHBIX U TBOPYECKHUX CTIOCOOHOCTEN;
e pasBUTHE IMpeJCTaBJeHWH O HAydyHOM MeToJie IO03HaHUA U (GOpMHUpOBaHUE
MCCJ1e/l0BaTeIbCKOT0 OTHOLIEHUS K OKPY>KalOIIUM IBJIEHUSAM;



dbopMHpoBaHHe HAy4YHOrO MHMPOBO33peHHS KaK pe3y/bTaTa HM3y4yeHUsl OCHOB
CTpPOEHHUsI MaTepPUHU U PyHJaMEHTAIbHBIX 3aKOHOB GU3UKHY;

dbopMupoBaHUe TNpejCTaBJeHUM O poJu QU3MKK [ Pa3BUTHA JPYTUX
eCTeCTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MpeJCTaBJEHUN 0 BO3MOXKHbBIX cpepax Oyayliell npodeccruoHaIbHON
JleTeJIbHOCTH, CBA3aHHOM ¢ PU3UKOH, MOATOTOBKA K Ja/IbHellIeMy 00y4YeHUIO B
3TOM HalpaBJIEHUH.

JlocTHXKeHUe 3THX LieJlell NporpaMMbl N0 ¢U3HMKe Ha YpPOBHE OCHOBHOI'O 06Iero
06pa3oBaHUs 00eCcreYrnBaAETCS pellleHUueM CAeAy0LHUX 3aj4aY:

npuobpeTeHre 3HAHUM O JUCKPETHOM CTPOEHUHM BeLeCTBa, O MeXaHWYeCKHUX,
TENJIOBBIX, 3JIeKTPUUECKHX, MarHUTHBIX U KBAaHTOBBIX SIBJIEHUAX;

npuobpeTeHHe yMEHUH ONHWChIBaTb U OOBACHATH (U3NYECKHUe SBJEHUS C
MCI0JIb30BaHUEM NOJTyYeHHbIX 3HAaHUH;

OCBOEHHE METO/I0B pelleHUs] TPOCTENIINX PACYETHBIX 33/1a4 C UCII0JIb30BaHUEM
busnyecKux MoJiesiel, TBOPUYECKUX U NPAKTUKOOPHEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMeHHWH Hab/I0JaTh NPUPOJHbIE SBJIEHUS U BBINOJHATbH OMNbITHI,
JabopaTopHble  paboTbl U 3IKCIEPUMEHTa/lbHble  HUCCAEe[OBaHUA  C
MCI0JIb30BAaHUEM U3MEPUTEbHbBIX NIPHUGOPOB;

OCBOeHMe NPUEMOB paboThl c UHopMaLHel PU3NIECKOTr0 CoJlep>KaHus, BKIOYas
MHPOpMaIMI0O O COBPEMEHHBIX JOCTIKEHUAX QU3UKH, aHAIU3 U KPUTHYECKOE
oLleHMBaHUe UHopManuy;

3HAaKOMCTBO €O cdepaMu NpodeccuoHaNbHOU [JesTeJbHOCTH, CBS3aHHBIMHU C
bU3UKONH, U COBPEMEHHBIMU TEXHOJIOTMSIMHU, OCHOBAaHHBIMU Ha JOCTHKEHHUSX
br3UYecKor HaYKH.

Ha wusydyeHue ¢usuku (6a30Bbld ypOBEHb) Ha YPOBHE OCHOBHOTO OOILEro
o6pa3oBaHusA 0TBoAMTCA 238 yacoB: B 7 Kyacce - 68 yacoB (2 yaca B HeJZieJil0), B 8 KJiacce —
68 uyacoB (2 yaca B Hegenw), B 9 kimacce - 102 yaca (3 yaca B HeJeslo).

[Ipepsiaraemsblil B mporpaMMe no ¢pu3suKe nepeyeHb JabOpaTOPHbIX PabOT U ONBITOB
HOCUT peKOMeH/JaTeJIbHbIN XapaKTep, YYUTe b JieJlaeT BbI6Op NPOBejeHuUs J1ab0paTOPHbIX
paboT U OMNBITOB C Y4YETOM HHAWBUAYAJbHBIX OCOOEHHOCTEM 00y4YaroLUXcsl, CIHCKa
JKCNepUMeHTa/IbHBIX 33JlaHUM, NpejsaraeMblx B paMKax OCHOBHOI'O I'OCYZapCTBEHHOTO
3K3aMeHa 1o GU3HUKe.



COAEPKAHHUE OBYYEHHA

7 KJIACC

Paspaes 1. Pu3uka v eé poJib B NO3HAHUM OKpYKawIlero M1upa.

dusuka - Hayka o0 npupofe. fBneHusa npuponbl. Pusnyeckue ABJIEHUS:
MexaHU4YecKue, TellJIOBbIe, 3JIeKTpUYeCKUe, MarHUTHBIE, CBeTOBbIE, 3BYKOBBIE.

dusnueckre BeJMYUHbL. M3MepeHue dpusnueckux BeJudrMH. Pusndeckre npubopshl.
[TorpemHocTh U3MepeHU. MexlyHapoiHasl CUCTeMa eJUHULL.

Kak ¢usuka u  [Apyrue  ecTeCTBeHHble HAayKM  U3y4alOT  INPUPOAY.
EcTecTBeHHOHAy4YHBI MeTOJ NMO3HAHHUA: HabJIlOJeHre, IOCTAHOBKA HAy4yHOI'0 BOIPOCa,
BbIIBU>KEHNE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEpKe IUnoTe3, 06’bsiCHeHWe HabJ1l01aeMoro
siBeHUd. OnucaHve pU3nIecKUX BJIeHUH C TOMOIIbIO MOJeseN.

JAemoncmpayuu.

1. MexaHH4ecKHe, TEIJIOBbIE, 3JIeKTPUYECKHe, MAarHUTHBIE, CBEeTOBBIE ABJIEHHUS.

2. QPusuyeckre MNpubOpbl W Mpolejypa MNpsMbIX HW3MepeHHWH aHaJoroBbIM U

IUPOBLIM MPUOOPOM.

JlabopamopHble pa6omul U ONbIMbL.
OnpejesieHue 1ieHbl JieJleHUs Kalbl U3MePUTEJbHOI0 Nprubopa.
H3MepeHUe pacCTOAHUN.
N3MepeHre 06bEMa XKUJKOCTH U TBEPJOrO TeJla.
OnpepesieHue pa3MepoB MaJlbIX TeJl.
W3MepeHue TeMmIlepaTypbl IPU NMOMOILM KHUJKOCTHOTO TepMOMeTpa U JaT4YMKa
TeMIlepaTyphl.

i W

6. IlpoBejeHue UcCle0BaHUA 10 IPOBEPKE TMIIOTE3bI: AAJbHOCTD M0JIETA IIAPHKA,
NyLeHHOT0 TOPU30HTA/IbHO, TeM 60JIbllle, YeM 60JIbIlle BbICOTA IIyCKa.

Paspen 2. [leppoHaya/ibHbIE CBEeJeHUS O CTPOEHUH BellecTBa.

CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3dMepbl. ONBITEH], JOKa3blBaloLHe
JUCKpeTHOe CTpOeHUe BelllecTBa.

JBr>xeHue 4JacTul, BewecTBa. CBA3b CKOPOCTU ABMXKEHUSA 4aCTHL C TeMIepaTypoMu.
BpoyHoBckoe aBuxkeHue, fuddy3nsa. BsaumopaencTBre YacTUL, BellecTBa: NPUTSKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BellleCTBa: CTpPOEHUEe Tra30B, XUJKOCTeH U TBEPABIX
(kpucTanMyeckux) Tesl. B3auMocBsA3b MeXy CBOMCTBaMH BelLl|eCTB B pa3HbIX arperaTHbIX
COCTOSIHMAX M WX aTOMHOMOJIEKYJAPHBIM cTpoeHueM. OCOOGEHHOCTH arperaTHbIX
COCTOSIHUM BOJBL.

Aemoncmpayuu.

1. HaG.ur0eHue 6pOYHOBCKOIO [ BUXKEHHS.

2. Hab6uawonenue guddysumu.

3. HabutoseHue sABJIeHUH, OOBACHAIOLIUXCA NPUTSXKEHUEM WM OTTaJKUBAaHUEM

4YacTHl BellecTBa.

JlabopamopHble pa6omul U ONbIMbI.

1. OueHka AuMamMeTpa aTOMa MeTO/0M Ps/IOB (C UCOJIb30BaHUEM PoTorpaduii).

2. OnbIThI 10 HA6JIIO/IEHHUIO TENJIOBOTO PacllMpeHUs ra3o0B.

3. OnbIThI 10 OOGHAPYKEHUIO AEUCTBHUS CUJ MOJIEKYJISIPHOTO NPUTSXKEHUS.



Pa3aesn 3. /IBU>KeHMe M B3aUMOAelCTBHE TeJl.

MexaHuyeckoe JBU:KeHUe. PaBHOMepHOe M HepaBHOMepHOe JBU:KeHue. CKOpOCTh.
CpenHsag CKOPOCTb IPY HEPAaBHOMEPHOM /JIBH>KEHUHU. PacyéT nyTH 1 BpeMeHH [ BUXKEHUS.

fABneHue nHepyUU. 3aKOH MHepIMU. B3auMoielicTBYe Tesl Kak NIpUYKMHA U3MEeHEeHUs
CKOPOCTH BWKeHHUA TeJl. Macca Kak Mepa MHEPTHOCTH TeJia. [I1oTHOCTE BemecTBa. CBA3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B /IUHUIE 0O0'bEMA BeleCTBa.

Cunna Kak xapaKTepUCTHKa B3auMoJelcTBUsA Tes. Cuja ynpyroctu v 3akoH ['yka.
M3mepeHue cUbl C TIOMOLIbIO AMHAMOMeETpA. fBJieHUe TATOTeHUS U cuja TshkecTu. Cuia
TSHXKECTU Ha Jpyrux IiaHeTax. Bec Tesia. HeBecomocTs. CiioxkeHre cyJl, HallpaBJIEHHbBIX 110
OofHOU mpsAMoU. PaBHogelcTBywUasa cua. Cuia TpeHUd. TpeHUe CKOJIbXKeHUS U TpeHUe
nokosl. TpeHue B IpUpoJie U TEXHUKE.

JAemoncmpayuu.

HabstojeHre MexaHU4eCKOTO JBUKEHUS TeJla.

M3mepeHre CKOPOCTHU NPSIMOJMHENHOTO IBUKEHUS.
HabsroeHre siBJeHUSI UHEPLIUU.

HabtoeHre u3MeHeHUs1 CKOPOCTH IPU B3aUMO/IENCTBUHU TeJl.
CpaBHeHHe MaccC 10 B3aUMOJEUCTBHUIO TeJl.

CyiokeHHe CUJI, HAaNlpaBJIEHHbIX 10 OJHOW MPSIMOM.

JIa6opamoprle paéomul U ONbIMbL.

1. OmnpepnesieHHe CKOPOCTU PABHOMEPHOTO ABUKEHUS (1IapHKa B XKHUIKOCTH, MOJIEJIU

3JIEKTPUUECKOr0 aBTOMOOUJIS U TaK JaJjiee).
2. OnpepeneHue cpeAHeNd CKOPOCTHM CKOJIbXKEHUs OpyckKa WM LIapuKa 1o
HaKJIOHHOU MJIOCKOCTH.

3. OmpepneJsieHve JIOTHOCTU TBEPAOrO TeJia.

4. OnbIThl, JEMOHCTPUPYIOIHE 3aBUCUMOCTb pacTskeHUs (AedopMaLivu) NPYKUHBI
OT NPUJIOKEHHOU CUJIBI.

5. OmnbIThI, AEMOHCTPUPYIOLHE 3aBUCUMOCTb CHUJIbI TPEHUSI CKOJIbLXKEHUs OT Beca
TeJla U XapaKTepa CONPUKaCaIIIMXCS TOBEPXHOCTEMN.

Pa3gen 4. laB/ieHue TBEPABIX TeJI, )KUJAKOCTEN U ra3oB.

JaBieHne. CnocobGbl yMeHbIeHUS U YBeJUYeHUs JaBJjieHus. /[laBieHue rasa.
3aBUCUMOCTb JaBJieHUS ra3a oT 00'b€éMa, TeMnepaTypsnl. [lepenaya faBaeHUs] TBEPAbIMU
TeJIaMH, )KUJKOCTSIMHU Y razaMu. 3akoH [lackasns. [lTHeBMaTH4eckre MallWHbl. 3aBUCHUMOCTb
JlaBJIeHUS KUJKOCTHU OT IJ1youHbl. 'napocratuyeckuit napagokc. Coobujarouuecs cocybl.
['mapaBinyeckre MeXaHU3MBI.

AtMmocdepa 3emsr u aTMochepHoe AaBeHUe. [[pUUUHBI CyleCTBOBAaHUS BO3AYIIHON
o60s10uku 3eMiu. OnbIT Toppuyesid. UsMepeHre aTMochepHOro JaBeHUs. 3aBUCHMOCTh
aTMocpepHOro JiaBjeHUs] OT BbICOTbI HaJi ypoBHeM Mops. [Ipubopsl A u3MepeHUs
aTMocdepHOro JjaBJjeHus.

JleicTBUe XUJAKOCTU M rasa Ha NOrpyKEHHOe B HUX TeJso. BrlTaskuBarolas
(apxuMeoBa) cuisa. 3akoH Apxumea. [liaBaHue Tes. Bo3gyxomnaBaHue.

JAemoncmpayuu.

1. 3aBUCUMMOCTD aBJIeHUS ra3a OT TeMIlepaTyphbl.

2. llepepaya f1aB/ieHUS KUJKOCTHIO U Ta30M.

3. Coobuamiuuecs CoCcyabl.

4. T'nppaBar4ecKUi npecc.

S



[IposiBseHMe feicTBUA aTMOCHEPHOTO AaBIeHHUS.

3aBUCUMOCTb BbITAJIKUBAIOLIEN CUJIbI OT 00bEMaA MOTPYKEHHOW 4YacTU Tesa U
IJIOTHOCTH KU KOCTH.

PaBeHCTBO BbhITa/IKMBAOILEH CUJIbI BECYy BBITECHEHHOU XKUKOCTH.

YcnoBue muiaBaHMA TeJ: IJIABAaHHWE WJIM INOTPY)KeHHe Tesl B 3aBUCUMOCTU OT
COOTHOUIEHUS MIJIOTHOCTEH TeJsla U KUAKOCTHU.

JlabopamopHble pa6omul U ONbIMbI.

1.

HcciepoBaHve 3aBUCHMOCTU Beca Tejla B BOJle OT 00'bEéMa MOTPYKEHHOU B
KUAKOCTb YaCTH TeJla.

OnpepeneHre BbITAJKUBAKILIEN CUJIBI, JEeUCTBYIOLLEW HA TeJs0, IOTPYKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBMCUMOCTHU BBITAJKHWBAWOLIEN CHUJBbI, AEUCTBYWOLled Ha TeJO B
KUAKOCTH, OT MacCChl TeJia.

OneITel,  AEMOHCTPUpYIOLIME  3aBUCMMOCTb  BBbITAJKHUBAWOIEU CHJIBI,
Jle¥CTByIOLIel Ha TeJO B XKUJKOCTH, OT 00'b€Ma NOTPyKEHHOM B KU KOCTb YaCTH
TeJIa ¥ OT IJIOTHOCTH XKUJKOCTH.

KoHcTpyrpoBaHHe apeoMeTpa WM KOHCTPYUPOBaHUe JIOLKU U onpejiesieHre eé
rpy30N04bEMHOCTH.

Pa3gen 5. Pa6oTa U1 MOIIHOCTB. JHEPTrUsl.
MexaHuyeckasi paboTa. MOLHOCTb.
[IpocTbie MeXaHU3MbI: pbluar, 06JI0K, HAKJIOHHAs MJIOCKOCTb. [IpaBuio paBHOBeCHs

pblyara.

[IpuMeHeHHe npaBUJia paBHOBECUs] pblyara K OJIOKY. «30JI0TOe NpaBUJIO»

MexaHUKH. KI1/] npocTbix MexaHHU3MOB. [IpocTble MexaHU3MBI B OBITY U TEXHUKE.
Mexanunueckas aHeprusa. KuHeTuyeckas ¥ noTeHLMalbHas 3Heprud. [IpeBpaiienue

OQHOT'O B

njaa MeXaHU4YeCKOU JHEPTHUHU B ,apyrof/i. 3aKoH COXpAdHEHHUA 3HEPIrHHU B MEXAdHUKE.

JAemoncmpayuu.

1.

[IprMepbl NPOCTBIX MEXaHU3MOB.

JlabopamopHble pa6omul U ONbIMbI.

1.

2.

3.

4,
8 KJ/IAC

Onpegenenve paboThl CUJIBbI TPeHUS NMPH PAaBHOMEPHOM [IBXKEHUU TeJja IO
TOPHM30HTAJIbHON OBEPXHOCTH.

HccnenoBaHue yc10BUM paBHOBECUS pblyara.

Hsmepenue KII/l HaKJIOHHOW MJIOCKOCTH.

M3yyeHure 3aKOHA COXpaHEHUs] MeXaHUYeCKOU SHEPTUU.

C

Pa3aen 6. TensioBbie sIBJIEHMSI.

OcHOBHBbIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TeOpUHU CTPOEHMs BelecTBa.
Macca 1 pasMepbl aTOMOB U MoJieKyJl. ONBITHI, TOATBEPXK/alolie OCHOBHbBIE T0JI0KEHUA
MOJIEKYIIPHOKUHETUYECKOU TEOPHUH.

Mogenu TBEpAOro, >KUAKOTO M  TIa3000pa3HOro  COCTOSIHMM  BelllecTBa.
Kpucrtannndeckue u amopdHblie Tesa. O6'bsicCHEHHE CBOWCTB ra30B, *KUAKOCTEN U TBEP/bIX

TeJl Ha

OCHOBe TI0JIOXKEHUH MOﬂeKYHHpHO-KHHeTquCKOﬁ TEeOpHH. CMayuBaHUEe H

KallWJJIIpHBIe sBJeHUs. TeloBoe pacliMpeHHe U CKaTHe.



Temnepatypa. CBA3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOIO ABWXKEHUS YaCTUL,
BHyTpeHHss 3Heprus. Cnocobbl M3MeHEeHHs1 BHYTPEHHEW 3Hepruu: Temjomnepejaadya U
coBeplleHHe paboThl. B/l Tenonepegadyu: TEMJAONPOBOJHOCTb, KOHBEKIMS, U3JIyYeHUeE.

Kosin4yecTBO TenoTHL. Y ie/bHas TEMJIOEMKOCTD BelllecTBa. Ternao000MeH U TEIJIOBOE
paBHOBecHe. YpaBHeHHe TeIJIOBOoro 6OasiaHca. [liaBjieHHe W OTBepJeBaHUe
KPUCTA/IJIMUECKUX BEleCTB. YJejbHas TeIoTa MJaBjeHus. [lapoo6pa3oBaHue wu
KoHJeHcauus. Ucnapenue. KuneHnue. YenbHas TensoTa napoobpa3oBaHus. 3aBUCUMOCTb
TeMIepaTypbl KUIIEHUS OT aTMOCPEPHOTo AaBJAeHUS.

Biia>xHOCTB BO3AyXa.

JHeprus TOIJIMBA. Y ieJibHasd TelJoTa CCOPaHUS.

[IpuHIKMNIBI paboThl TemaoBbix ABuraTtesei KIl/l TensoBoro gBuraTtesis. TenaoBbie
JIBUTaTeJIU U 3alllUTa OKPYKaloLler cpe/ibl.

3aKOH COXpaHEeHHUA U NpeBpalleHUs 3HEPTUHU B TEIJIOBBIX IIPOLieCcCcax.

Aemoncmpayuu.

HabstojeHre 6pOYHOBCKOTO JABUKEHMUS.

Ha6aoaenue nuddysuu.

HabstoeHre siBJeHUM CMauyMBaHUsl U KallUJIJISIPHbBIX SIBJIEHUH.

HabstofieHre Ten0Boro pacliuipeHus: TeJl.

M3MeHeHUe [laBJieHUs1 rasa MNpU H3MEHEeHUU O00béMa M HarpeBaHUH WJIH

OXJIQXK/IEHUHU.

[IpaBu1a U3MepeHUd TeMIlepaTyphl.

Buppl Tenionepesayu.

OxJstaxkieHue PU COBepLIEeHHUH paboThI.

9. HarpeBaHue npu coBeplLIEHUU PA6OTHI BHELIHUMU CUJIaMU.

10. CpaBHeHHUE TEMJIOEMKOCTEN Pa3JIMYHbIX BEILECTB.

11. Ha6sroaeHue KUIIEHUS.

12. HabstofeHre NOCTOSSHCTBA TEMIIEPATYPbI MPU MJ1aBJIEHUH.

13. Mogesu TenJ0BbIX ABUTaTEEH.

JlabopamopHble pa6omul U ONbIMbL.

1. OnbIThI 10 O6HAPYKEHUIO AEUCTBUS CHUJ MOJIEKYJIIPHOTO MPUTSIXKEHUSI.

2. OnbIThI 0 BBIpALIMBAaHUI0 KPUCTAJIJIOB IOBAPEHHOW COJIM UJIM caxapa.

3. OnbIThI 0 HAGJIIOAEHUIO TEMJIOBOI'0 PACUIMPEHHUS Ta30B, XXUAKOCTEW U TBEPbIX
TeJl.

4. OmnpejesieHUe JaBJeHUs BO3/yXa B 6a/lJIOHe WINPULA.

5. OnbIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTD JlaBJeHHUS BO3/JyXa OT ero o6béma u
HarpeBaHHUSA WU OXJIKIEHHUS.

6. [lpoBepka rumnoTesbl JUHEMHOU 3aBUCUMOCTH [JIMHBI CTOJIOMKA >XUJKOCTU B
TEPMOMETPUYECKOUN TPYyOKe OT TeMIlepaTyphl.

7. HabusrojieHue U3MeHeHHWs1 BHYTPEHHEW JSHepruu Teja B  pe3yJbTaTe
TenJionepesayy v paboThbl BHELIHUX CUJL.

8. HccnenoBaHue siBJieHUs TemJ00OMeHa MPU CMEUIMBAaHUM XOJIOJHOW U ropsiyei
BO/bL.

9. OmnpepesieHue KOJUYECTBA TEMJIOTHI, MOJYYEHHOrO BOJIOM NpPU Tema000MeHe C
HarpeTbIM MeTa/JINYEeCKUM LIUJIMHPOM.

10. OnpegesieHue yZieJIbHOM TEMJIOEMKOCTH BelleCcTBa.
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11. UccegoBaHue npolLiecca ucrnapeHus.

12. OnpejesieHrue OTHOCUTENBHOU BJIAXXHOCTHU BO3/yXa.

13. Onpepesienve yieJIbHOM TENJIOThI IIJIABJIEHUA JbJA.

Pasaen 7. Jj1eKTpUuyecKue U MarHUTHbLIE SIBJIEHUS.

dnekTpusanua Tesa. JlBa poja 3JIeKTpUYEeCKHX 3apAfoB. BsauMogencrsue
3apsKeHHBIX TeJs. 3akoH KyJsioHa (3aBMCMMOCTb CUJ/IbI B3aUMOJENCTBUSA 3apSXKEHHbIX TeJl
OT BeJIMYMHBI 3apAJj0B U PACCTOSIHUSA MEXAY TeJaMHu).

JnekTpuyeckoe moJie. HanpséHHOCTb  3jieKTpudeckoro nosd. [lpuHnun
CynepIo3vLMM 3JIeKTPUYEeCKUX NoJiel (Ha Ka4eCTBEHHOM YPOBHe).

Hocutenun sjieKTpu4yecKUux 3apAfo0B. JJIeMEeHTApHbIM 3JIEKTPUYECKUU 3apdf.
Ctpoenue artoma. [IpOBOJHHMKM M AU3JIEKTPUKHU. 3aKOH COXpPaHEHHUs 3JIEKTPUYECKOro
3apaza.

JJIEKTpUYECKUHN TOK. YC/I0BUA CyLeCTBOBAHUA 3JIEKTPUYECKOTrO TOKa. UCcTOYHUKHU
IIOCTOSTHHOT O TOKa. [leiCTBUSA 3JIEKTPUUYECKOI0 TOKa (TenJoBoe, XMMUYEeCKOe, MarHUTHOE).
JJIEKTpUYECKUH TOK B XKUAKOCTSAX U rasax.

JnekTpuyeckas Uenb. Cuia TOKa. JJeKTpuyeckoe HampsikeHUe. CONpOTHUBJIEHUE
NpOBOJHUKA. YJe/bHOe CONpPOTHUBJIEHUE BellecTBa. 3akoH OMa A y4acTKa Lelu.
[locenoBaTesibHOE U TapaJljie/IbHOE COeJMHeHHe IPOBOJHUKOB.

Pa6oTa ¥ MOLIHOCTb 3JIEKTPHUYECKOTOo ToKa. 3akoH [Ixoyss-JleHna. JJieKTpuyecKkue
LlelIU U IOTPeOUTEeNH 3JIeKTPUYECKOM 3HepruM B ObITy. KOpoTKOe 3aMbIKaHUe.

[TocTogsHHBIE MarHUTHL. B3auMoelcTBYe NOCTOAHHBIX MarHMTOB. MarHuTHoOe 1oJle.
MarHuTHoe noJie 3eMJIM U ero 3Ha4eHue JJid )KU3HU Ha 3emiie. OnbIT dpcTesa. MarHuTHOe
nosie 3JIEKTpUYECKOro TOKa. [IpuMeHeHHe 3/IeKTPOMarHMTOB B TexHHUKe. /[lelicTBUe
MarHATHOI'O IOJI1 Ha INPOBOAHUK C TOKOM. JJIEKTPOJBUTraTeJib IOCTOAHHOI'O TOKa.
HUcnosb30BaHuMe 3JIeKTpOBUraTe el B TEXHUYECKUX YCTPOUCTBAX U HA TPaHCIIOpTe.

OnbiTel Papaged. flBjeHHe 3JIeKTPOMarHUTHOM WHAYKUMU. [IpaBuio JleHna.
JnekTporeHepaTop. Coco6bl MoyyeHUs1 3JIeKTPUUECKOW IHEPTUU. DJEeKTPOCTAHIIUU Ha
BO30OHOBJIIEMbIX UCTOYHHKAX IHEPTHUMU.

JAemoncmpayuu.

JJIeKTpU3anusa TeJl.

/IBa poJia 3/1eKTpUYECKUX 3apsA0B U B3aUMOJIeMCTBHE 3aps2KeHHbIX TeJl.
YCTpOHCTBO U AeHCTBUE 3JIEKTPOCKOIIA.

JJIeKTpoCcTaTU4ecKasd UHAYKI U,

3aKOH COXpaHeHUs 3JIeKTPUIECKUX 3apsAJ0B.

[IpOBOAHUKM U IU3JIEKTPUKHU.

MopesinpoBaHye CUJIOBBIX IMHUM 3JIEKTPUYECKOT O MOJIA.

W CcTOYHMKY NOCTOAHHOI'O TOKA.

9. JlelCTBUS 3JI€KTPUUECKOTO TOKA.

10. 3/1eKTpHUYECKU Y TOK B XKUJKOCTH.

11.T'a30BbIM pa3ps.

12. U3MepeHuUe CUJIbl TOKA aMIIepMETPOM.

13. U3sMepeHUe 3/1eKTPUYECKOTO HaNlpsAXKeHUA BOJIbTMETPOM.

14. PeocTtaT ¥ MarasuvH CONPOTUBJIEHUN.

15. BsauMo/ieiicTBUE NOCTOSIHHBIX MarHUTOB.

16. MogenvpoBaHHe HEBO3MOXKHOCTH pa3/ieJieHUs N0JII0COB MarHUTa.
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17. MogenvpoBaHUe MarHUTHBIX N10JIeH NOCTOSIHHBIX MarHMTOB.
18. OnbIT IpcTesa.
19. MarHuTHOE noJie TOKa. JJIEKTPOMarHur.
20. /lesicTBHEe MarHUTHOTO I10JIs HA IPOBOJHHUK C TOKOM.
21.3sekTpoBUraTe b NIOCTOAHHOIO TOKA.
22.UccnepoBaHue BJI€HUA 3JIEKTPOMAarHUTHOU UHAYKLUU.
23. OnbiTel Papages.
24.3aBUCMMOCTb  HampaBJeHUA UHAYKUUOHHOTO TOKa OT YCJIOBHUH  €ro
BO3HUKHOBEHHUS.
25.JneKTporeHepaTop NOCTOSTHHOTO TOKA.
JlabopamopHble pa6omul U ONbIMbI.
1. OnbITel 1O  HAGJAWAEHWIO 3JIEKTPU3AUUM TeJ  MUHAYKIUMEH U 1OpHU
CONIPUKOCHOBEHUH.
HccnepoBaHue 1elCTBUSA 3JIEKTPUYECKOTO 110J1S1 HAa MPOBOJAHUKY U JU3JIEKTPUKH.
C6opka U mpoBepKa paboThl 3JIEKTPUUECKOH LieNM TOCTOSTHHOTO TOKA.
M3mepeHue U peryjiMupoBaHue CUJbI TOKA.
M3mepeHue U peryjiMpoBaHye HallpPsSKeHUs.
HccnenoBaHve 3aBUCMMOCTH CWJIbl TOKa, HUAYILIETO0 Yepe3 pPe3UCTop, OT
CONPOTHUBJIEHUS Pe3UCTOPA U HANlpSXKeHUS Ha pe3UCTOpe.
7. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOr0 CONPOTHUBJIEHUS
NpPOBOJHUKA OT €ro JJIMHBI, IJIOIA/IU IONIepeYHOro ce4eHus U MaTepuyasa.
8. IlpoBepka npaBuJia C/I0XKEHUSI HAPSIP)KEHU U IPU NTOCJIe;,0BAaTEbHOM COeJUHEHU U
JIByX P€3UCTOPOB.
9. IlpoBepka npaBuJa AJs1 CUJIbl TOKA IPU MapasijieibHOM COeJUHEHUU PE3HUCTOPOB.
10. Onpepenenve paboThl 3JIeKTPUUECKOTO TOKA, UAYILET0 Yepe3 Pe3UcTop.
11. OnpefiesieHre MOIIHOCTH 3JIEKTPUYECKOT0 TOKA, BblJleJIIeMOM Ha pe3UCTOope.
12.UccnefoBaHWe 3aBUCUMOCTH CHJIbI TOKa, UJAYLIEro 4epe3 JIAMIOYKY, OT
Hanps>KeHUs Ha HeM.
13. Onpegenenue KII/l HarpeBaTes.
14. UccneoBaHWe MarHMTHOTO B3aUMO/IeMCTBUSA OCTOSHHBIX MarHMTOB.
15. U3yyeHre MAarHUTHOTO MOJII NOCTOSIHHBIX MarHUTOB NMpPU UX O00beJUHEHUU U
pasjeseHuH.
16. UccnenoBaHue JeWCTBUSA 3JIEKTPUYECKOTO TOKA HA MAaTrHUTHYIO CTPEJIKY.
17.0nbITh], AeMOHCTPUPYIOILME 3aBUCMMOCTb CHUJIbl B3aWUMOJENCTBUSA KaTyLIKU C
TOKOM U MarHuTa OT CUJIbl TOKAa U HallpaBJIeHHWs TOKA B KaTyLIKe.
18. U3y4yeHue nelCTBUA MAarHUTHOTO 10/ HA IPOBOJHUK C TOKOM.
19. KoHcTpyrpoBaHUe U U3y4yeHHE pabOThI 3J1eKTPOBUTATEIS.
20. Usmepenue KII/[ aniekTpoaBUraTEIbHON YCTAHOBKH.
21.0mpITBI MO  MUCCAEJOBAaHUIO  ABJIEHUS  3JIEKTPOMAarHUTHOU  UHAYKLUU:
¥cclie[JOBaHMe N3MeHeHN M 3HaueHus U HallpaBJleHUs UHAYKLMOHHOTO TOKa.
9 KJIACC
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Pa3paen 8. MexaHu4YeCKHeE ABJIE€HUS.
MexaHH4ecKoe JBUKEHUE. MaTepuasibHas TOYKa. CucreMma OTCYéTa.
OTHOCUTENIBHOCTh MEXaHUYECKOT0 ABMXXEHU. PABHOMepHOe NMPSAMOJIMHENHOE JBUXKEHUE.



HepaBHOMepHOe npsaAMoJIMHeHOe ABMKeHue. CpelHASA U MTHOBEHHasi CKOPOCTb TeJia IIpU
HEepaBHOMEPHOM /IBHXKEHUHU.

YckopeHue. PaBHOycKOpeHHOe NpsIMOJIMHeHHoe JBMeHHe. CBOOOAHOe NajieHHUe.
Oneitel 'anunes.

PaBHOMepHOe ABMKeHMe N0 OKPY>KHOCTHU. [lepuog 1 yacToTa obpauieHus. JInHelHas
Y YIJIOBAs CKOPOCTH. lleHTpocTpeMuTe/IbHOE YCKOPEHHE.

[lepBbiii 3akoH HblooToHa. BTopoi 3akoH HproToHa. TpeTuit 3akoH HbroToHa.
[IpyHIMI CynIepno3ULIMU CUJL.

Cuna ynpyrocty. 3akoH 'yka. Cusia TpeHUs: CUJla TPEHUA CKOJIbXEHU, CUJla TPeHUd
IIOKOf, ;pyTrye BUJbl TPEHHUS.

CuJa TSXKeCTU M 3aKOH BCEMHUPHOIO TATOTEHHUs. YCKOpeHHe CBOOOJHOro NaJieHusl.
JlBmxxeHue muaHeT BOKpyr CosiHua. IlepBasgd kocmudeckas ckopocTb. HeBecoMocThb u
neperpysKH.

PaBHOBecHe MaTepHUabHON TOUKHU. AGCOJIIOTHO TBEpAoe TeJsio. PABHOBecHe TBEPLOTO
TeJla C 3aKpelVIEHHOM OCbI0 BpallleHUsA. MOMeHT cuJiblL. LleHTp TsxecTH.

WUmnyabc Testa. U3sMeHeHMe uMny ibca. UMIysibc cuiibl. 3aKOH COXpAaHEHHU UMITYJIbCa.
PeakTuBHOE ABUXKEHME.

MexaHunueckas paboTa ¥ MOIIHOCTb. PaboTa cuJ TsKkecTH, ynpyroctH, TpeHus. CBs3b
3Hepruu u pabortsl [loTeHLMa/IbHAsA 3HEPTUsA TeJa, HOAHATOTO0 HaJi IOBEPXHOCTBIO 3€MJIM.
[loTeHnManbHasd 3Heprus CxaTod npyxuHbl. KuHeTndeckass sHeprus. TeopemMa o
KHHETUYEeCKOU JHepIrUH. 3aKOH COXpaHEHHUA MeXaHU4eCKOW 3HepIrUM.

JAemoncmpayuu.
1. Hab6usojeHre MexXaHWYeCKOro [ABW)KeHHS Tejia OTHOCHUTEJbHO pa3HbIX TeJ
OTCYETa.

2. CpaBHeHMe INIyTed M TpPaeKTOPUM [JBMXKEHUS OJHOTO U TOrO e TeJsa

OTHOCHUTEJIBHO Pa3HbIX TeJ OTCYETA.

N3MepeHre CKOPOCTHU U yCKOPEeHHUS NPSAMOJIMHENHOTO BUXKEHUS.

UccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO ABUXKEHHUS.

HabnroeHre fBUXKeHUs TeJia 10 OKPYKHOCTH.

Hab6stoieHve MeXaHUYeCKUX SBJIEHUH, NPOUCXOAAIMX B CUCTeMe OTCYETa

«Tesexxka» NMpU €€ paBHOMEPHOM W YCKOPEHHOM [IBUXEHUU OTHOCUTEJbHO

KabuHeTa QU3UKHU.

7. 3aBUCHUMOCTb yCKOPEHHUs TeJia OT MacChl TeJla U JeUCTBYIOL el Ha Hero CUJIbI.

8. Hab6uroieHre paBeHCTBA CUJI IPY B3aUMO/JeHCTBUHU TeJl.

9. H3meHeHMe Beca TeJia IPU YCKOPEHHOM JIBUXKEHUU.

10. Ilepepaya uMny/ibca Npu B3auMOJ €N CTBUM TeJ.

11. [Ipeobpa3oBaHUsl IHEPTUU NIPU B3aUMO/J€MCTBUH TeJI.

12. CoxpaHeHMe UMIyJIbCa IPH HEYNIPYTOM B3aUMOIeHCTBUH.

13. CoxpaHeHMe UMITyJibCa IPU aOCOIOTHO YIIPYTOM B3aUMO/IENCTBHUU.

14. HabsitojleHe peaKTUBHOTO IBU)KEHUS.

15. CoxpaHeHMe MeXaHUYECKOW IHEPTUH TPU CBOOOJHOM Ma/[EHUH.

16. CoxpaHeHHe MexaHW4YeCKOW 3Hepruy INpH [JBMXKEHUU Tesa MOJ JAeHCTBUEM
IPY>KUHBI.

JlabopamopHble pa6omul U ONbIMbI.
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KoHcTpynpoBanue TpakTa /JJid pasroHa U JAaJibHeHIIero paBHOMEpPHOIO
JIBIDKEHH IIapUKa UJIH TeJIeXKHU.

OnpegesieHue cpeiHEN CKOPOCTH CKOJIbKeHUsI OpyCcKa UM JIBUXKEHHUS lIaprKa 10
HAaKJIOHHOU IIJIOCKOCTH.

OnpepesieHre yCKOpeHUs TeJla IPU paBHOYCKOPEHHOM JABHXXEHHHU 110 HAKJIOHHOHU
IIJIOCKOCTH.

UccnepnoBaHue 3aBUCUMOCTH IyTU OT BpeMeHW IIPU PaBHOYCKOPEHHOM
JIBIDKeHHU 6e3 Haua/IbHOM CKOPOCTH.

[IpoBepka rumnoTressl: ecJyd NPU PaBHOYCKOPEHHOM JBWXEHHUU 6e3 HadyaJbHOU
CKOPOCTU MYTHU OTHOCATCA KaK psiJ, HEYETHBIX 4YHCeJ, TO COOTBETCTBYIHOIIHUE
IPOMEXYTKHA BpEMEeHH OZJMHAKOBBI.

UccnepoBaHue 3aBUCUMOCTHU CUJIbl TPEHUS CKOJIbXKEHUS OT CUJIbI HOPMaJIbHOTO
JlaBJIEHHUS.

Onpegenenve ko3pduliMeHTa TPEHUS CKOJIbXKEHHUS.

Onpepesienre xKECTKOCTU NPYKUHBIL.

Onpepesenve paboThl CUJIbl TPEeHUS INPU PAaBHOMEPHOM JBW)XXEHUU TeJsa IO
TOPU30HTAJbHOW IOBEPXHOCTH.

Onpepesienve paboThl CUJIbl yIPYTOCTHU NPH NMOABEME I'Py3a C UCNOJIb30BaHUEM
HEIOo/IBUKHOTO U M0 BU>KHOTO 6JIOKOB.

. U3ydyeHre 3aKOHA COXpaHEHUS IHEPTHH.

Pa3aes 9. MexaHn4ecKHe Kojie6aHUuA U BOJIHBI.
KonebatenbHoe paBukeHue. OCHOBHblE XapaKTEPUCTUKU KoJeGaHUH: TMepuof,

4aCTOTa,

aMIIMTy/da. MaTeMaTH4YeCKUH U NPY>KUHHbIN MasTHUKMU. [IpeBpallleHre sHepruu

IIpY KoJie6aTeIbHOM JIBUKEHUH.

3aTyxawolide KosebaHUA. BblHyxJeHHble Kosie6aHUA. Pe3oHaHc. MexaHWueckue
BOJIHBIL. CBOMCTBA MeXxaHUYeCKUX BOJIH. [Ipoio/ibHBIE U NTONlepeYHble BOJIHBL /[JIMHA BOJIHBI
Y CKOpPOCTb eé pacrnpocTpaHeHUs. MexaHU4YeCKUe BOJIHBI B TBEPJOM TeJle, CeCMUYecKne

BOJIHBI.
3ByK. [poMKOCTb 3ByKa U BblcOTa TOHA. OTpaxkeHHe 3ByKa. UHPpa3ByK U yIbTPa3ByK.
JAemoncmpayuu.
1. HabuawojgeHue KosiebaHUM TeJl MO/ IeCTBUEM CUJIbI TSXKECTU U CUJIbl YIIPYTOCTH.
2. HabutozneHue Kosie6aHUl Ipy3a Ha HUTH U Ha IPYXKUHE.
3. HaburofieHue BbIHYKJeHHbIX KOJleOaHUM U pe30HaHCa.
4. PacnpocTpaHeHHe NPOJOJIbHBIX U NOIIepeYHbIX BOJIH (Ha MoJesin).
5. Hab6ustofieHue 3aBUCUMOCTH BbICOThI 3ByKa OT YaCTOTHI.
6. AKyCTUYeCKUU pe30HaHC.

JlabopamopHble pa6ombul U ONbIMbL.

1.
2.
3.

OnpejesieHre 4acTOThI U TepHo/ia KoJle6baHUHM MaTeMaTHYeCKOro MasiTHUKA.
OnpepesieHre 4aCTOTHI U llepyo/ia KOJleOaHUK NIPY>KUHHOT0 MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH NepUoZa KoJebaHUH M0/BElIeHHOTO K HUTH rpysa
OT JJIMHbI HUTH.

HccnenoBaHue 3aBUCUMOCTH Nepuoja KoJebGaHUM NMPYKMHHOIO MassTHUKA OT
Macchl rpy3a.

[IpoBepKa He3aBUCUMOCTH NlepHo/ia KoJie6aHUi rpy3a, 0/|BelIeHHOT0 K HUTH, OT
Macchl rpy3a.



6. OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb IepHoja KoJieGaHUW NPYKUHHOTO
MasATHHUKA OT MacChl Ipy3a U »KECTKOCTU NPYKUHBI.
7. Vi3aMepeHUe yCKOpeHHs CBOOOAHOTO NaJieHUsl.
Pasaen 10. 3/1eKTpOMarHuTHOE 10Jie ¥ 3JIEKTPOMarHUTHbIE BOJIHBL.
JJIEeKTPOMarHuTHoOe nouJie. JJIeKTpOMarHuTHbIE BOJIHBL. CoyicTBa
3JIeKTPOMarHMWTHbIX  BoOJIH. lllkasa  3/IeKTpOMarHUTHBIX BOJIH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH /I COTOBOU CBAI3M.
JJleKTpOMarHuTHas npupo/a ceeta. CKopocTh cBeTa. BosiHOBbIe CBOMCTBA CBeTa.
JAemoncmpayuu.
1. CpoiucTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BosiHOBBIE CBOMICTBA CBETAa.
JlabopamopHble pa6omul U ONbIMbL.
1. H3y4eHue CBOMCTB 3/1eKTPOMAarHMTHBIX BOJIH C IOMOLbI0 MOOUIBHOIO TeslepoHa.
Pa3paen 11. CBeTOBbIE ABJIEHHUA.
JlyyeBas Mogiesib cBeTa. UcTouHMKY cBeTa. [IpAMoIMHeiHOe paclipoCTpaHeHHe CBeTa.
3atMmenus CosHna u JlyHbel. OTpaxkeHue cBeTa. [ls10ckoe 3epkasio. 3aKOH OTpaXKeHHUs CBeTa.
[Ipenomiienue cBeTa. 3aKOH mpeJsioMyeHUsA cBeTa. [loJlHOe BHyTpeHHee OTpaXKeHHUe
cBeTa. Ucnosib30BaHUE OJTHOT'O BHYTPEHHET0 OTPaXKeHHS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xoj Jsiydei B siMH3e. OnTHyeckass cucTeMa ¢goToalnapaTa, MUKpPOCKONa U
Tesieckona. ['J1a3 kak onTu4eckasi cuicTeMa. bJIM30pyKoCTb U [JaiIbHO30PKOCTb.
Pasnioxxenue 6esoro cBeta B cnekTp. OnbiTel HptoToHA. C0’keHUe cleKTpasibHBIX
1BeTOB. /lucnepcus ceeTa.
JAemoncmpayuu.
[IpsiMosiMHeHOe paclpoCcTpaHeHKe CBeTa.
OTpaxkeHue cBeTa.
[TonyyeHne n306paxkeHUH B IJIOCKOM, BOTHYTOM U BBINYKJIOM 3epKaJiax.
[Ipenomiienue cBeta.
OnTu4yeckuul CBETOBOJ,
Xop nydeit B cobuparouieit JIMH3e.
Xop ydyer B paccerBaloIen JUH3E.
[TosryyeHre n306paXKeHU M C IOMOILBIO JIMH3.
9. IlpuHnun AeictBusa GpoToannapara, MUKpOCKOIa U TeJecKoIa.
10. Mopenb riasa.
11. PasniokeHHe 6e/10r0 CBeTa B CIIEKTP.
12. [loniyyeHure 6e10r0 CBeTa MPU CI0KEHUHN CBETA PAa3HBIX LIBETOB.
JlabopamopHble pa6omul U ONbIMbI.
1. HccnenoBaHue 3aBUCUMOCTH YTJla OTPaXKEHUs CBETOBOTO JIy4a OT yrJja naJieHus.
2. H3yyeHMe xapaKTepHUCTHK U300pakeHUs IpeiMeTa B IIJIOCKOM 3epKalJle.
3. HccnepoBaHMe 3aBUCMMOCTH YyrJla TNpeJOMJIEHUS CBETOBOTO Jiyda OT YrJa
naJieH!sl Ha paHulie KBO3AYX—CTEKJIO».
[TosiyueHre N306paXKeHUH C MOMOIIbI0 COOHUPAIOIEN JIUHSDI.
OnpegesieHre GOKYCHOrO pacCTOSTHUA U ONTUYECKOM CUJIbl COGUpaloIel JIMH3BI.
OnbITHI 1O pa3JioXKeHUIo 6eJI0ro CBeTa B CIEKTP.
OnpITHI IO BOCIPUATHIO []BETA NIPeIMETOB NIPY UX HAbJIIO/leHUH Yepe3 [IBEeTOBbIEe
GUNbTPHI.
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Pa3aen 12. KBaHTOBbIE IBJICHUA.

OnbiTel Pesepdopsia ¥ mulaHeTapHas MoJesb aToMma. Mogenb artoma bopa.
UcnyckaHue U norJionieHue cBeta aToMoM. KBaHThI. JInHe4aTble CIIeKTpHI.

PasgnoakTuBHOCTb. Anbda, 6eTa- U raMMa-usiaydyeHusd. CTpoeHrMe aTOMHOTO fjpa.
HyknonHasa Mofesnb aTOMHOro fazapa. Msortomnbl. PagunoakTuBHble npeBpaileHus. [lepuog
noJjiypacna/ia aTOMHBIX s1/iep.

fAnepHble peakyyu. 3aKOHbI COXpaHEHUs 3apAA0BOr0 U MacCOBOI'O 4YKCes. JHEpPrusa
CBA3U aTOMHBIX Afep. CBA3b Maccbl U 3Hepruu. Peakyuu cuHTe3a W JiesleHUA fJep.
HcTtoyHrKkuy 3Hepryuu CosiHLA U 3BE3 /.

fAnepHas sHepreTuka. [lelicTBUA paJUOAKTUBHBIX U3/IyY€HUU Ha »KUBble OPTaHU3MBI.

JAemoncmpayuu.

CnexTpbl U3JIyYeHHUS U NMOTJIOLIeHUS.

CnexkTpbl pa3/IMYHBIX Ta30B.

CnekTp BoZOpOAA.

Hab6utoieHre TpeKoB B kKaMepe BusbcoHa.

Pab6oTa cuéTyrKa HOHU3UPYIOLIMX U3JYUEHUN.

Peruncrpanusa ussydeHus NpupoHbIX MUHEPAJIOB U IPOJYyKTOB.

JIa6opamoprle paéomul U ONbIMbL.

1. HaG.roeHue CIIJIOIHBIX U JIMHEHYAThIX CIEKTPOB U3JIydYeHHs.

2. HccnepoBaHue TPEKOB: U3MepeHHe 3HEPrUM YacTULbl 10 TOPMO3HOMY NYTH (1O

doTorpadusam).

3. HsmMmepeHue pasmoakKTUBHOIO GOHa.

[loBTOPUTE/ILHO-06061AI0 U MOAYTb.

[loBTOpPHTE/NBHO-0600AOIIUKA MOAY/Ib NpeJHAa3HayeH A/ CUCTeMaTU3aluU U
060011leHUsI IpeJMETHOTO COZEpPKaHUA W ONbITa JAesATeJbHOCTH, TPUOOPETEHHOIO NpHU
M3y4yeHUH Bcero Kypca GU3HUKH, a TaKxke JJ1s IOATOTOBKU K OCHOBHOMY rOCy/lapCTBEHHOMY
3K3aMeHy no GpU3UKe AJ1 00y4aloIuXCsl, BBIOPaBIIMX 3TOT Y4eOHbIN NpeJMeT.

[Ipy wM3ydeHUM [OaHHOTO MOJAYJA pPeaJU3ylTCAd U CUCTEMATU3UPYIOTCA BHUADI
JleITeJIbHOCTH, Ha OCHOBE KOTOpPBIX obeclnedyuBaeTcd [JOCTHKEHHE IpeJMeTHBbIX U
MeTanpeMeTHBIX IJIAHUPYEeMBbIX pe3yJIbTaToB obydeHus, dopmupyeTcs
ecTeCTBeHHOHay4YHas rpaMOTHOCTb: OCBOEHHEe HayYHbIX MeTO/0B UCCJIeZJOBAaHUSA SABJIE€HUHN
IPUPOJbI U TEXHUKH, OBJIaJleHHe YMEeHUSMHU 00bSCHATb PU3HNYeCKue siBJeHUs, IPUMeHsIs
N0JIy4YeHHble 3HaHUS, pellaTh 3a/1a4M, B TOM YMCJ/Ie KaueCTBEHHbIE U 9KCIIepUMeHTaJbHBIE.

[IpyHIMNIMAIBHO AeATe/IbHOCTHBIM XapaKTep JaHHOI0 pa3/iesa peaJu3yeTcs 3a CY4ET
TOT0, 4YTO 00y4aroluecs BbINOJHAKT 3a/laHUs, B KOTOPBIX UM IIpe/jlaraeTcs:

Ha OCHOBE I0JIyYeHHBIX 3HaHHUM pacro3HaBaTb U HAy4HO OODBACHATb QU3UYECKHe
ABJIEHUA B OKPY>Kalolllel NpUpo/ie U NOBCeHEBHOM KHU3HU;

MCI0JIb30BaTh Hay4YHble METO/bI HCCAe0BaHUsl GU3UUECKUX ABJEHUH, B TOM UMCIIe
JU1 TPOBEPKU TUNIOTE3 U N0JIyYeHUs TeOpeTUYEeCKUX BbIBOJ|OB;

06'bSICHATD Hay4YHble OCHOBBI Halb60J/1ee BaXKHBIX JOCTUXKEHUH COBPEMEHHbBIX TEXHOJIOTHUH,
HanpuMep, NPaKTUYeCKOr'0 UCI0JIb30BaHUs PAa3JMUYHbIX UICTOYHUKOB SHEPTUH Ha OCHOBE
3aKOHa NpeBpallleHUs U COXpPaHeHHUs BCeX U3BECTHBIX BU/I0B SJHEPTHH.

o Ul A W N



I[NVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA ITIPOTPAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOT'O OBIIETO OBPA30BAHUA

M3yyeHne ¢U3MKM Ha ypOBHE OCHOBHOIO 00I1ero o6pa3oBaHUs HalpaBJeHO Ha
JIOCTKeHUe JIMYHOCTHBIX, MeTalpeAMeTHbIX UM IpeJAMeTHBbIX 00pa3oBaTeJbHbIX
pe3y/bTaToB.

B pesysbTraTe HU3ydyeHHs PU3MKKM HAa ypOBHE OCHOBHOTO 00Ilero o6pa3oBaHUs Yy
obyuaroiierocsi 6yayT cGopMUPOBaHbI C/eAyIOlLIMe JUYHOCTHbIE PE3YJIbTAThI B YACTH:
¢ 1) IaTPUOTHUYECKOT0 BOCHUTAHUSA:
® - NposiBJEHHE HHTepeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU

dU3nUeCcKOr HAYKY;
® - [IeHHOCTHOEe OTHOLIEHHE K JOCTHKEHUAM POCCUNCKUX YYEHBIX-QU3UKOB;
e 2) rpaXJaHCKOro M AyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHMS:

¢ - TOTOBHOCTb K AaKTHMBHOMY Yy4YaCTHI0O B OOCYXAEHUH OOIECTBEHHO 3HAYUMbBIX U
3TUYECKUX TMpOo6JieM, CBSI3aHHBIX C MNPAKTUYECKUM MpPUMEHEHHUEM [JOCTHKEeHUH
bU3UKY;

® - 0CO3HaHMWe BaXXHOCTU MOPAJIbHO-3TUYECKHUX IPUHLIUIIOB B [1eIT€JIbHOCTU YYEHOI0;

e 3)3CcTeTH4YeCKOro BOCIMTAHUA:

® - BOCIpUATHE ICTETUYECKHUX KadyeCcTB (GU3UYECKOW HayKu: e€ TapMOHHUYHOIO
IOCTPOEHUs, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

* 4) 1eHHOCTH Hay4YHOrO NO3HAHUA:

® - OCO3HaHMe LeHHOCTHM (PU3MYeCKOM HAayKU KaK MOIIHOTO MHCTPYMeHTa NO3HaHUA
MHPA, OCHOBbI Pa3BUTHUSA TEXHOJIOTUH, BaXKHEHIIEeH COCTABJIAKILIEN KYyJbTYPhI;

e - pa3BUTHE HAy4YHOM J1I060O3HATENbHOCTH, HHTepeca K MCCJIeL0BaTelbCKOU
JleATeJIbHOCTH;

e 5) dopmupoBaHUs KyJbTYPbl 3,0POBbSl U SIMOLLUOHA/IBHOTO 6JIarONOJIy4YHUs:

® - 0CO3HaHMe IIeHHOCTH 6e30nacHoro ob6pasa *KU3HU B COBpEMEHHOM TeXHOJIOTMYeCKOM
MHUpe, BaXXHOCTH IpaBUJ 6e30MacHOTO NOBeJeHHS Ha TPaHCIOpPTe, Ha JOporax, C
3JIEKTPHUUYECKHUM U TeIJIOBbIM 000pyZJ0BaHUEM B [JOMALIHUX YCAOBUAX;

e - chOpPMHPOBAHHOCTb HaBblKa pedJieKCHH, TPU3HAHUE CBOEro NnpaBa Ha OLIMOKY U
TAKOTO Ke NpaBa y pyroro 4ej0BeKa;

e 6) TPyAOBOIrO BOCIMTAHUSA:

® - QaKTHBHOe y4YacTHe B pelleHWU MpaKTUYeCcKUX 3aJad (B paMKax CeMbH,
o6pa3oBaTe/JIbHOM OpraHM3allMM, ropoja, Kpas) TeXHOJOTHMYeCcKOM U COLHaTbHOU
HanpaBJIeHHOCTH, TPEOYIOIIUX B TOM YU C/ie U PU3UYECKUX 3HAHUM;

® - MHTepec K IPaKTUYeCKOMY U3y4YeHHUI0 Npodeccuid, CBA3aHHBIX C PU3UKOMH;

¢ 7) 3K0JIOTHYeCKOro BOCIIUTAHMA:

® - OpUeHTal¥d Ha NpUMeHeHUe PU3UYECKUX 3HAHUU JJs pelleHUs 3aJad B 00J1aCTH
OKpyKalllled cpeAbl, IJIAHUPOBAHUSA TIIOCTYIIKOB U OLEHKH HX BO3MOXHBIX
N0CJIeJCTBUM JJI1 OKpYKaloller cpe/bl;

® - 0CO3HaHMe IJ106a/JbHOr0 XapaKTepa 3K0J0IrHYeCKUX Npo6JieM U yTel UX pelleHus;

e 8)ajanTanyu K U3MEeHAIIMMCA YCJI0BUAM COLMATbHON U IPUPOJHOM Cpebl:

® - NOTPeOHOCTb BO B3aWMOJEWCTBUM IPU BBINOJHEHUU HCCJIEJLOBAaHUU KU IPOEKTOB
$r3MYeCcKON HAaNlPaBJIEHHOCTH, OTKPbITOCTb ONBITY U 3HAHUAM JIPYTHUX;



® - [IOBBIlIEHHE YPOBHSA CBO€H KOMIIETEHTHOCTH Yyepe3 NPaKTUUYECKYIO JesATeIbHOCTh;
¢ - NoTpe6HOCTh B GOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4yucae GOPMYJUPOBATH UJIEH,
MOHSITHS, TUIIOTE3bI 0 PU3NYECKUX 06'BEKTAX U SIBJIEHUSX;

® -0CO3HaHHeEe I,ELECl)I/II_U/ITOB COOCTBEHHbBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (1)I/I3I/IKI/I;

® - [IJIAHWPOBAHMe CBOETO Pa3BUTHUSA B IPUOOPETEHUN HOBBIX QU3UYECKUX 3HAHUH;

¢ - CTpeEMJIEHHWE AHAJIU3HUPOBATb WU BbIABJIATbL B3dMMOCBA3HW NPHPO/DI, O6H.[€CTBa H
9KOHOMMKH, B TOM 4YHCJie C NCII0JIb3OBAHHUEM Cl)I/I3I/I‘IECKI/IX 3HaHPII>i;

® - OleHKa CBOUX JeMCTBUU C YYETOM BJIMSIHUSA HA OKPYXKAWILYI Cpesy, BO3MOXHBIX
r7106a71bHBIX OCJIEeCTBUM.

METANPEAMETHBIE PE3YJ/IbTATbI

B pe3ysibTaTe 0CBOEHHUs MporpaMMmbl Mo pU3HMKe Ha YPOBHE OCHOBHOI'O OOIIErO
o6pa3oBaHusA y obyyawlerocss 6yayT cbopMHUpoBaHbl MeTanpeAMeTHbIE Pe3yJ/bTaThl,
BKJIIOYAIOII[e TT03HABaTe/IbHble YHUBEpCAJbHbIE yUeOHbIE JEUCTBHUS, KOMMyHHUKATHBHbIE
YHHBepCaJbHbIe yUeOHbIe 1eHCTBUS, pery/IsITUBHbIE YHUBepCa/lbHble yieGHbIe JeUCTBUS.

Ilo3HaBaTeJ/IbHbIE YHUBEpPCa/JIbHbIC y‘leﬁﬂble AencTBUs

ba3oBbie Jloru4yeckKkue AenCcTBUs:

BBISIBJISITh U XapaKTEPU30BaTh CYylLleCTBEHHbIEe IPU3HAKU 00'bEKTOB (SIBJIEHU );
yCTaHaBJMBATh CYLIECTBEHHBIA NpPHU3HAK KJAcCUPUKALMU, OCHOBAHHUA JJIs
0060011leHUsI U CPAaBHEHUS;

BbISIBJISITh 3aKOHOMEPHOCTH U NPOTHBOpPEYHs B paccMaTpuBaeMbIx GakTax,
JIaHHBIX U HAOJII0JeHUSIX, OTHOCAILUXCS K GU3UYECKHUM SIBJIEHUSM;

BbIABJIAATh NIPUYMHHO-CJIe/ICTBEHHbIE CBA3U NIPU U3yYeHUN GU3NYECKUX SIBJEeHUHN
Y IIPOILIECCOB, JleJIaTh BbIBO/IbI C UCIO/Ib30BaHUEM JIeIyKTUBHbBIX U UHAYKTHUBHBIX
YMO3aKJII0UeHUH, BbIABUTaTh FUIIOTE3bl O B3aUMOCBA3AX GU3UUYECKUX BEJIUYUH;
CaMOCTOSITEJIbHO BbIOMpATh CNOCO6O pelieHUs y4yeObHOW ¢GU3UYECKOW 3aJauu
(cpaBHeHMe HECKOJIbKUX BAPUAHTOB pellleHUs], BbIOOp HanboJiee NOAX0SIIETO C
Yy4E€TOM CaMOCTOSITE/IbHO BblJleJIEeHHbIX KDUTEPHEB).

Ba3oBble uccie0BaTe/IbCKHE el CTBUA:

MCI0J1b30BaTh BONPOCHI KaK UCC/Ie0BaTebCKUH UHCTPYMEHT [T0O3HAHUS;
IPOBOAUTL MO CaMOCTOATEJbHO COCTaBJIEHHOMY IIJIaHY OIBIT, HEeCJO>KHbIH
bu3nUeCcKrUil IKCIEPUMEHT, HEOOJIbIIIOE UCCAeloBaHUe GU3UUECKOTO SIBJIEHUS;
OLleHWBATbh Ha NMPUMEHUMOCTb M JJOCTOBEPHOCTb MHQOpMaIMIo, OJYYEHHYIO B
X0/le UCCJIeIOBaHUS UJIM IKCIIEPUMEHTa;

CaMOCTOSITEJIbHO (QOPMYJUPOBaTh 0000IEHUS W BbIBOJAbI MO pe3yJbTaTaM
IPOBeEHHOI0 HAbJII0/leHUs], ONIbITA, UCCJIeJOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JajibHellee pa3BuTHe GU3UIECKUX MPOLECCOB, a
TaKXXe BbIABUTAaTb IpPEANOJOKEHUS 06 WX PAa3BUTHHU B HOBBIX YCJIOBUSX U
KOHTEeKCTaX.

Pa6orta c uHpopmanueit:



IPUMEHATDb pa3/JIMuHble METO/bl, UHCTPYMEHTHI U 3alIpOChl IPU NTOMCKe U 0T6ope
vHGOpMaAllMM WM [aHHBbIX C Y4YETOM MpeAJOKEHHOW y4yeOHOW ¢U3UYecKOou
3a/jauy;

aHaA/M3WpOBaTh, CHUCTEMATHU3WPOBaTb U HHTEPNPETUPOBATL HHGOPMALUIO
pa3JIMYHbBIX BU0B U GOPM NpeCTaBIeHUS;

CaMOCTOATEeJIbHO BBIOMpPATh ONTHMaJIbHY0 GOpMy NnpejcTaBaeHUs1 HUHGOpMaLuu
Y WUIIOCTPUPOBATH pellaeMble 33Jlaud HECJI0KHBIMHU CXeMaMH, JjuarpaMMaMH,
WHOM rpadUKOM U UX KOMOUHAIUSMHU.

KoMMyHHKaTUBHbIEe YyHHBepCaJIbHbIE y4eGHbIe JelCTBUSA:

B X0Jle 00CY>KJjeHUsl y4eOHOro MaTepuasa, pe3y/bTaToB J1abopaTOPHbIX paboT U
IIPOEKTOB 3a/jlaBaTh BONPOCHI M0 CYIIeCTBY 00CYX/aeMOM TeMbl U BbICKa3blBaTh
u/led, HalleJIeHHble Ha pellleHue 33Jaud U MoAJep:KaHUe 6JaroesaTe/JbHOCTH
0011eHHUA;

COIMOCTABJIAITb CBOU CYXKJEHHUS C CYXZEHUSIMH JPYTUX YYaCTHUKOB J[HAJIOTa,
06HapyUBaTh pa3JIMuMe U CXOACTBO NMO3ULUH;

BbIpa)KaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

Ny6JMYHO MpPEACTAaBJAATb pPe3yJbTaTbl BBINOJHEHHOT0 (GU3UYECKOTO OMNbITa
(axcnepuMeHTa, UCC/IeJOBAHUS, TPOEKTA);

IOHMMaTb MU MHCNOJIb30BaTbhb IpeHMyllecTBa KOMaHAHONW M HWHJAMBUAYaJbHOU
paboThI IPU pellieHUU KOHKPeTHON GU3NUECKON NPO06JIeMb;

IPUHUMATD LleJIM COBMECTHOM JlesTeJIbHOCTH, OPTraHU30BbIBATh AENUCTBUA 10 eé
JIOCTIKEHUIO: paclpefiesIiTh POJIM, O0OCYXAaTh MpOLeccbl U pe3ysabTaTbl
COBMECTHOU paboThl, 060611[aTh MHEHUS HECKOJIbKUX JIIOJIEH;

BBINOJIHATB CBOIO YaCThb PaboThbl, JOCTUTrasl KAYECTBEHHOTO pe3yJbTaTa I10 CBOEMY
HaIpaBJIeHUIO U KOOPAUHHUPYS CBOM JIeMCTBUSA C [PYTUMU YJeHaMU KOMaH/bl;
OLleHWBATb KayeCcTBO CBOEro BKJaJa B OOIHUN MNPOAYKT IO KpUTEPUSAM,
CaMOCTOATEJbHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aHMO/IeICTBUSL.

PerysisiTUBHbIE YHUBepCaJIbHbIE Y4eGHbIE JeHCTBUS

Camooprannsauuﬂ:

BbISIBJISITh NMPO6GJIEMbl B >KU3HEHHBIX M yYEeOHBIX CUTYALUsSX, TPEOYIOILIUX [Js
pelieHUs] PU3UYECKUX 3HAHUH;

OpPUEHTUPOBATbCI B  pPa3JMYHbIX  MNOAXOJAX  MNPUHATHUA  pelleHUH
(uHAMBHYa/IbHOE, IPUHSTHE PELIeHUs B TPYIIE, IPUHATHE pellleHUH Irpynnoi);
CaMOCTOATEJIbHO COCTABJ/IATh AITOPUTM pellleHUs1 pU3UdeCcKoi 3a/ja4y UM IIJIaHa
UCC/IeJOBaHUsA C YYETOM HMEIOUIMXCS PeCypcoOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHpPOBATh IpeJjiaraeMble BApUAHThI PelIeHUH;

JleJ1aTh BbIOOp U 6paTh OTBETCTBEHHOCTD 3a pellleHHe.

CaMOKOHTPOJIb, 3MOHHOHaJIbeIﬁ HHTEJIVIEKT:

[laBaTh aleKBAaTHYIO OLeHKY CUTYaLlUH U IIpeJIaraTh IJIaH e€ U3MeHeHHU;
06BbACHATD IPUYUHBI JOCTHKeHUs! (HeAOCTHKEHNS) pe3yJIbTATOB JleTeJIbHOCTH,
JlaBaThb OLleHKY NIpUOOpeTEHHOMY OMBITY;



BHOCUTb KOPPEKTUBbl B [edATeJbHOCTb (B TOM YMCJe B XOJ, BbINOJHEHUS
bU3n4ecKoro Mccaef0BaHUs WU MPOEKTAa) HA OCHOBE HOBbIX OOCTOSITENBLCTB,
VM3MEHUBILUXCA CUTYallul, YCTaHOBJIEHHBIX OLIM60K, BOSHUKIIUX TPYAHOCTEH;
OLIEeHHUBATb COOTBETCTBUE Pe3y/IbTaTa LeJH U YCIOBHUAM;

CTaBUTb cebsi Ha MeCTO JApPyroro 4ejoBeKa B XOJle CIOpa WJIMU AUCKYCCUM Ha
Hay4HYI0 TeMy, IOHMMaTb MOTHBBI, HAMePEeHHUS U JIOTUKY pyToro;

IpU3HABaTh CBOE MPABO HA OUIMOKY NpH pelleHMH PU3MYECKUX 3aJjlay WU B
yTBEPK/AEHHUSIX HAa Hay4YHble TEMbI U TAaKOE 3Ke [PaBo JPYyroro.

INPEAMETHBIE PE3YJ/IbTATDI

K koHIy obydyeHus1 B 7 KJacce NpeJMeTHble pe3yJsbTaThl Ha 6Aa30BOM YpPOBHeE
JLOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Yy 00YYaIOIIUXCS YMEHUH:

MCIO0JIb30BaTh MOHATHUSA: QU3UYECKHEe W XUMHUUYECKHe SIBJIeHUs], HaOJI0JEeHUE,
JKCIIEpUMEHT, MOJe/b, TUNOTe3a, eJUHULbl (QU3NYEeCKUX BEeJHUYMUH, aToM,
MOJIEKYJIQ, arperaTHble COCTOSIHUSA BellleCTBa (TBEPJOe, )KUJKOe, ra30006pa3Hoe),
MexaHHWYeCcKoe [JBUKEHHEe (paBHOMEPHOE, HepaBHOMEPHOE, MPSIMOJHUHEHHOE),
TPaeKTOpHs, paBHOAENCTBYWOLAA cUJa, JepopManusa (ynpyras, naacTuyeckas),
HEBECOMOCTb, COOOLAIIHECS COCY/bI;

pasinyaTth fABjaeHUs (AUPy3usA, TelaoBOoe [JBWKEHHe 4YacTHL, BellecTBa,
paBHOMEpHOE IBMXKeHUE, HEPABHOMEPHOE IBMXKEHUE, UHEPLIHS, B3aUMO/IeCTBUE
TeJsl, paBHOBecHMe TBEDPABIX Tes C 3aKpeIlJIEHHOM OCbl0 BpalleHUs, Iepejaya
JlaBJIeHUs1 TBEPABIMHU TeJIaMH, KUAKOCTSIMU U ra3aMH, aTMochepHOe JaBJieHue,
IJIaBaHWe TeJl, NpeBpallleHUs MeXaHW4YeCKOW 3Heprud) MO0 ONMCAHUI0 UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OINBITOB, JE€MOHCTPUPYIOIIUX JdaHHOE
dursnyecKkoe sBJIEHUE;

pacno3sHaBaTbh NPOsiBJEHHE M3YYEeHHbIX QU3UUECKUX SIBJEHUH B OKpYXKalolieM
MHpe, B TOM uucie $U3UYECKUe SIBJEHUS B NMPUPOJe: MPUMEPbl JBUKEHUS C
pa3JIMYHBIMU CKOPOCTSIMHU B XKMBOW U HEXKMBOU NPUPOJE, AeHCTBUE CUJIbI TPEHUSA
B NIPHUpPO/Jie U TEXHHUKE, BIUSHUE aTMOCPEPHOro JaBJAeHUSI HA KUBOU OpPraHU3M,
IJIaBaHUe pbIO, pblyary B TeJie YyesJoBeKa, IPU 3TOM NepeBOAUTb NPAKTUYECKYI0
3a/1a4yy B y4eOHY10, BbIJIeJISATh CyllleCTBEHHbIE CBOMCTBA (MIPHU3HAKKU) PU3UYECKUX
ABJIEHUH;

ONMUCBIBATh H3yYeHHble CBOWCTBAa TeJ W (QU3UYECKUE SBJIEHHUS, HCIOJb3Ys
dusnveckre BeJUYMHBI (Macca, 00'b€M, MJOTHOCTb BEIlECTBAa, BpeMS, MYTh,
CKOPOCTb, CpeJiHsIsl CKOPOCTb, CUJIa YIPYTrOCTH, CUJA TSXKECTH, BeC TeJsa, CUJa
TpeHUs, AaBjeHHe (TBEPAOro Tesa, >KUAKOCTH, rasa), BbITAJIKUBAWOIAS CHUIA,
MexaHuYecKass paboTa, MOIIHOCTb, IIJIeYO CUJIbl, MOMEHT CHWJIbl, KO3pPUIIMEeHT
II0JIE3HOTO JIeMCTBUSI MEXaHU3MOB, KUHETHYEeCKasl U MOTeHIMa/lbHasl JHEPTus),
IpU ONHUCAHUM MNPABWIBHO TPaKTOBaTb (GU3MYECKUH CMBICA HCHOJb3yeMbIX
BEeJIMYMH, HUX O0OO3HAUYeHHUS M eJWHUIbl (PU3UYECKUX BeJUWYUH, HAXOAUThb
bopMmysibl, cBA3bIBalOLiMe JAaHHYIO GU3UYECKYl0 BeJUYUHY C JpPYTUMHU
BeJIMYMHAMH, CTPOUTb TIpadUKU M3YYEHHBIX 3aBUCUMOCTEH (GU3NYECKUX
BeJIMYMH;



XapaKTepHU30BaTb CBOMCTBA TeJs, GU3HUECKHe SIBJEHUS U NMPOLEeCChl, UCTOJIb3Ys
npaBuJa CA0XKeHUs1 cuJ (BAOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH I[lackais,
3akOH ApxvMe/ia, MPaBUJIO paBHOBecHs pblyara (6Ji0ka), «30J0TOe IMpPABUJIO»
MEeXaHUKH, 3aKOH COXpaHEHHUs] MeXaHMYeCKOM 3Hepruu, Mph 3TOM JaBaTh
C/I0BeCHYI0 (QOpMYJIMPOBKY 3aKOHa U 3alMUCblBaTb €ero MaTeMaTHhyecKoe
BbIpQ)KEHUE;

06bACHATD PU3MUYecKUe SBJIEHHUS, NPOLecChl U CBOMCTBA TeJs, B TOM 4MUCJe U B
KOHTEKCTe CUTyallUll MNpPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BbISBAATb
HPUYMHHO-CJIe[CTBEHHbBIE CBA3H, CTPOUTDH 06'bsICHEHHE U3 1-2 JIOTHYECKUX LIAroB
c oropo# Ha 1-2 u3y4yeHHBIX CBOKMCTBA PU3NYECKUX ABJIEHNUH, PU3NIECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTHY;

pemaTb pacyéTHble 3aZlayu B 1-2 [eHCTBUs, WUCIOJb3ys 3aKOHbI U GOpMYyJIbI,
CBsI3bIBawOIIMe (U3UYECKHe BeJUYMHBI: HAa OCHOBE aHa/M3a yCJOBHUs 3aJa4yu
3allMCbIBATh KpPaTKOe YC/I0BHe, IOJCTAaBAATh GU3HUeCcKHe BeJUYUHbI B GOPMYJIbI
YU NpPOBOAUTBH PACY€Thl, HAXOAUTb CIpaBOYHble JaHHble, HEOOXOJAWMble [Jis
peuieHUsl 33Za4, OLEHHUBATb PEAJUCTUYHOCTb TOJy4eHHOW ¢U3UUYecKon
BeJIMYMHBI;

pacno3sHaBaTb NMPOGJIEMbl, KOTOPblE MOXHO PELIUTh MPU MOMoLIYM PpU3UYECKUX
MeTO/I0B, B ONMCAaHWUU MCCJIeJOBAaHUSA BbIJIeJIATh IpOBepsieMoe IpejnosIoKeHue
(runoTesy), pa3/inyaTh U UHTEPNPETUPOBATh MOJYYEeHHbINA pe3y/IbTaT, HAXOJUThb
OLIMOKY B X0O/ie ONbITA, /ieJ1aTh BbIBOJbI [10 €0 pe3yJ/ibTaTaM;

NPOBOJUTbL ONBbIThl MO HAOJIOJEHUI0 QU3UYECKUX SBJEHUN WUIU PU3UYECKUX
CBOMCTB Tes: GOpMyJHPOBaTh IMpOBepsieMble MpPEANOJIOKEHUS, COOUPATh
YCTAaHOBKY M3 IMpeAJ0XKEeHHOro O00OpyJ0BaHUSA, 3alUCbIBaTh XOJ OMNbITA U
bopMyIMPOBaATh BbIBO/IbI;

BBINOJIHATDL NpSAMble U3MepeHUs] pAaCcCTOSIHUS], BpeMeHH, Macchbl Tesa, 00bEMa,
CUJIbI U TEMIIEPATYPHI C UCIOJb30BAaHUEM AHAJOTOBBIX U IIMGPOBBIX NPUOOPOB,
3allMCbIBaThb IIOKa3aHUA MNPUOOPOB C Y4YETOM 3aJaHHONM abCOJIIOTHOMH
IOTPEIHOCTH U3MepPeHUH;

IPOBOAUTDL MCCJEJOBaHUE 3aBUCUMOCTH OJHOW (U3UYECKOW BeJIUYUHBI OT
JIPYyTO¥ C UCN0JIb30BaHUEM NPSAMbIX U3MepeHUH (3aBUCMMOCTH IyTH PAaBHOMEPHO
JIBUKYLIEroCs TeJla OT BpeMEHU JIBUKEHUS TeJa, CUJIbl TPEHUS CKOJIBXKEHUS OT
Beca TeJa, KauyecTBa OOpPaGOTKM MOBEPXHOCTEW TeJ M HEe3aBUCUMOCTH CHJIBI
TPeHHUs] OT IJIOLAJU CONPHUKOCHOBEHHS TeJ, CUJbl YIPYrOCTH OT YAJHMHEHUS
IPY>KMHBI, BbITAJKUBAWOILEN CUJIbI OT 00'béMa NOTPYKEHHOW 4acTH Tesa U OT
IJIOTHOCTHU KUJIKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT IVIyOMHBI, Ha
KOTOPYIO MOIPY>KeHO TeJlo, YCJOBUM NJIaBaHUsA TeJl, YCJI0BUHA paBHOBECHS pblyara
¥ 6JIOKOB), y4acTBOBAaTh B IMJIAHUPOBAHUMU YUYEOHOrO HCC/E[0BaHHUS, COOUPATh
YCTAaHOBKY U BBINOJHATb W3MepeHUs, cjefysd MpeAJOoKeHHOMY IIJIaHy,
buKcHpoOBaTh pe3yJbTaThl MOJyYeHHOW 3aBUCHMOCTH (PU3UYECKUX BEJUYHUH B
BUJIE TIPeJJIOKEHHBbIX TabJML U TpadHKOB, JieJlaTh BbIBOJbI MO pe3yJbTaTaM
UcCleJ0BaHUs;

IPOBOAUTH KOCBEHHbIE U3MepeHUs] PU3NIECKUX BEJTUYUH (JIOTHOCTDh BELECTBa
KUJKOCTU U TBEPJOrO Tesa, CUJa TPEeHHUs CKOJIbXKeHMs, JaBJieHHe BO3/yXa,
BbITAJIKMBaIOLas CWJIa, JEWCTBYIOIlAas Ha MOrPYKEHHOE B KUJKOCTb TeJIO,



K03)PULMEHT T10JIe3BHOTO  JeWCTBUSA  IPOCTBIX MeXaHHU3MOB), cjaefys
NpeJJO)KeHHOW MHCTPYKLMHU: IpU BbINOJHEHHWU HU3MepeHUHW cobupaThb
3KCIepUMEHTa/IbHYI0 yCTAHOBKY U BBIYMC/IATh 3Ha4YeHHe HCKOMOM BeJIMYHHBI;
cob6/I0/1aTh MpaBUJIa TEXHUKHW 6e30MacHOCTU MpU paboTe C JabopaTOPHLIM
060pyI0BaHUEM;

yKa3blBaTb NMPUHLMUIBI JeUCTBUA NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEpMOMeTp, [JUHAMOMETp, CcooOllallecs COCyAbl, OapoMeTp, pblyar,
NO/ABMXXHBIN 1 HENO/BMXKHBIM 6JI0K, HAK/JIOHHAs MJIOCKOCTb;

XapaKTepHU30BaThb NMPUHIMUIBI JAeHCTBUSA U3YyYEeHHbIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM Ha UX ONMHUCAHHUA (B TOM YHCJe: NOAIUIHUKH, yCTPOUCTBO
BOJIONIPOBO/IA, TH/APABJAMY€eCKHUM Ipecc, MaHOMETp, BbICOTOMED, NOPLIHEBOX HACOC,
apeoMeTp), MCMNOJb3ysd 3HAaHUA O CBOWCTBaxX (QU3UYECKUX SBJIEHUH U
Heob6xoUMble prU3UYeCKUe 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTbL NpUMepbl (HaXxoAUTb MHOpMaLUI0O O NMpUMepax) NPaKTUYECKOTO
MCI0/1b30BaHUsl GU3NYECKUX 3HAaHUU B OBCeJHEBHOM U3HU A1 0becrneyeHUs
06e30MacHOCTH NpPU OOpallleHUH C NPUOOpPaMU M TEXHUYECKHMMHU YCTPOWCTBAMH,
COXpaHEeHMsl 3J0pOBbsl U COOJIIOJEHUS HOPM 35KOJIOTUYECKOro IOBeJeHUs B
OKpyKawlle! cpeje;

OCYILLIeCTBJIATb OTOOP UCTOYHUKOB MHPOPMaALUU B NHTepHeTe B COOTBETCTBUM C
3alaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEILIMXCA 3HAaHUU U MyTEM
CpaBHeHHA Pa3JIMYHbIX HCTOYHUKOB BbIJIe/IITh UHPOPMALUIO, KOTOpas SBJSAETCS
IPOTHBOPEYUBOM UJIM MOXKeT ObITh HEJJOCTOBEPHOM;

MCII0JIb30BaTh MPU BBINOJHEHUM Y4YeOHBIX 33JaHUM HAy4YHO-NOMYJISPHYIO
JIUTepaTypy GU3UYECKOro cofeprkaHUs, CIpaBOYHble MaTepHUaJibl, pecypchl CETH
WHTepHeT, BiaZeTb NMpPUEMaMU KOHCIEKTHPOBAHUs TEKCTa, NpeoOpa3oBaHUsA
MHpOpMalL MU U3 OJJHOU 3HAKOBOW CUCTEMBI B JIpYTYIO;

co3/laBaThb COOCTBEHHbIE KpaTKHe NMCbMeHHbIE U YCTHBIE COODIeHNs Ha OCHOBE
2-3 UCTOYHHUKOB UHPOpPMALUK GU3UUECKOTO COJlePKaHK s, B TOM YMCJie MyOJIUYHO
JleJlaTb KpaTKHe COOOLieHUs1 O pe3yJbTaTaX MpPOEKTOB WJIHU Y4eOHBIX
WCC/eJOBAaHUM, MPU 3TOM TPAaMOTHO MCIIOJb30BaTh W3Y4YEeHHbIM MOHATUWHBIN
annapat Kypca GU3MKH, COIPOBOXKAATh BBICTYIJIEHUE NTpe3eHTaluel;

IpHA BBINOJHEHWU Yy4YeOHbIX I[POEKTOB M MCCAeJJOBaHUM paclpesensaTb
00513aHHOCTH B I'pyIIe B COOTBETCTBUM C IOCTAaBJIE€HHBIMU 3a/jla4aMHy, CJIeJUTh 3a
BBINOJIHEHWEM IJIaHa JeHCTBUM, aJleKBaTHO OLleHMBAaTb COGCTBEHHBIN BKJIaJ, B
JleITeJIbHOCTb TpyNIbl, BBICTPaUBaTb KOMMYHUKAaTHBHOe B3aHMMOJENCTBUE,
YYUTBIBAsA MHEHHUE OKPYKaIOLHX.

K koHIy obydyeHusi B 8 Kjacce mpeJMeTHble pe3yJsbTaThl Ha 6Aa30BOM YpPOBHeE
JLOJXKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Yy 00YYaIOIIUXCS YMEHUH:

MCII0JIb30BaTh IOHATHS: Macca U pa3Mepbl MOJIEKYJI, TENJIOBOE ABUKEHUE aTOMOB
Y MOJIEKYJI, arperaTHble COCTOSIHMS BellleCcTBa, KpUCTA//IMYeCKue U aMopdHbIe
TeJla, HAaChILeHHbIN M HeHacChIlleHHbIM Map, BJAXHOCTb BO3Jyxa, TeMIepaTypa,
BHYTPEHHSAA 3Heprus, TEIJIOBOM JBUraTeJb, 3JeMeHTApPHbIA 3JIeKTPUYECKUH
3apAaf, 3JIeKTpA4YeCcKoe IIoJie, NPOBOJHUKH M JAU3JEKTPUKH, IOCTOSHHBIN
3JIEKTPUUYECKUH TOK, MAarHUTHOE M0JIE;



pasJinyaTh siBJeHus (TelI0BOe pacCllUpeHre U CKaTHe, TelJionepeaya, TeljJoBoe
paBHOBecHe, CMauuBaHUe, KalWJJISApHbIE sBJEHUs, UCIapeHUe, KOHJeHcalus,
IJIaBJeHWe, KpUCTaJyu3anus (oTBepAeBaHMe), KHUIEeHMWe, TeIlJlonepejaya
(Tens10MpPOBOJHOCTB, KOHBEKIL 14, U3Jly4eHue), 3JIeKTpU3aL U TeJ,
B3aMMOJIEICTBUE 3apsfi0B, [EeWCTBUA 3JIEKTPUYECKOTO TOKa, KOpPOTKOe
3aMblKaHUe, B3auUMOJIeICTBHE MarHUWTOB, JeWCTBUe MarHUTHOTIO TMoJiA Ha
IPOBOAHUK C TOKOM, 3JIEKTPOMAarHMTHas MWHAYKLUA) IO ONHCAHUI0 UX
XapaKTepHbIX CBOMCTB U Ha OCHOBE OIBITOB, [JeMOHCTPUPYHOUIUMX JaHHOe
dursnyeckoe ABJIEHUE;

pacno3HaBaTh NpPOsIBJIEHUE HW3yYeHHBbIX QU3NYECKUX SBJIEHUH B OKpYXKaIeM
MHUpE, B TOM 4ucJie GU3NUeCcKUe ABJIEHUS B IPUPO/e: IOBEPXHOCTHOE HATSXKeHUe
Y KallWJJIAPHBIEe SIBJIEHUSA B IPUPO/Je, KPUCTAJLIbI B IpUpo/e, u3aydeHue CosHLa,
3aMep3aHue BOJI0EMOB, MOPCKHe OpU3bl, 06pa30BaHUe POChl, TYMaHa, MHes, CHera,
3JIeKTpUYeCKHUe siBJeHUsl B aTMocdepe, 3J1€KTPUUECTBO >KUBBIX OPraHU3MOB,
MarHuTHoe 1oJie 3eMJid, Aperid N0J0COB, POJib MATHUTHOIO MOJIA /4 XKU3HU Ha
3eMJie, NOJIAPDHOE CHUSAHUE, NIPU 3TOM IepPeBOAUTH IPAKTUYECKYl 3ajady B
y4eOHY10, BbIAEJSTh CyllleCTBEHHbIe CBOUCTBA (MPU3HAKU) PU3UYECKUX ABJIEHUH;
ONMUCBbIBAaTh H3yYeHHble CBOMCTBAa TesJ U (QU3UYECKHe SABJIEHUS, HCIOJb3ys
drsuyeckre BeJUYMHBbl (TeMIepaTypa, BHYTPeHHss 3SHeprus, KOJHUYeCTBO
TEeIJIOTHI, yAeJibHasd TEeNJIOEMKOCTb BellleCTBa, y/JesbHas TeNJoTa IJaBJIeHHd,
yAeJbHasl TelJsoTa NMapoo6pa3oBaHUs, yJeJbHas TeIJIOTAa CrOpPaHMs TOILIKBA,
KO3$PULHMEHT I[0JIe3HOTO JeWCTBUSA TeINJIOBOM MallWHbl, OTHOCHUTEeJbHas
BJIQXKHOCTb BO3/yXa, 3JIEKTPUYECKHMU 3apAf, CWJa TOKa, 3JIeKTpUYecKoe
HanpshKeHHe, CONPOTUBJIEHUE IPOBOJHUKA, Y/ieJIbHOE CONPOTHUBJIEHHE BelleCTBa,
paboTa M MOILHOCTb 3JIEKTPUYECKOrO0 TOKa), MPHU ONMCAaHUU NPaBUJIBHO
TPaKTOBaTb (QU3UYECKUW CMBICJA HCIOJb3yeMbIX BeJWYUH, O0003HA4YeHUs U
eMHULbl QU3NYeCKUX BeJHUYMUH, HaXOAUTb GOpMyJibl, CBA3bIBAKOLIME JAHHYIO
$U3MYeCKy0 BeJIMYMHY C APYTMMHU BeJUYMHAMHU, CTPOUTb IpadUKU M3ydeHHBIX
3aBUCUMOCTeN GU3NYECKUX BEJIUYMH;

XapaKTepHU30BaTb CBOMCTBA TeJ, GU3UYeCKHe fIBJIEHUS U MPOLEeCcChl, UCIOIb3ys
OCHOBHbIE  TIOJIO)KEHUS]  MOJIEKYJIIPHO-KMHETUYECKOM TeOpUM  CTpPOEeHUs
BellleCTBa, MPUHLUI CyNepno3ulyU noJsedl (Ha KayeCTBEHHOM YpPOBHe), 3aKOH
coxpaHeHHUs 3apAAa, 3akoH OMa /1 y4acTKa 1eny, 3akoH /pxoysisa-JleHna, 3akoH
COXpaHEeHMsl 3Hepruy, NpU 3TOM JaBaThb CJ0BeCHYI (OPMYJHPOBKY 3aKOHa U
3aNMUChIBaTh €ro MaTeMaTU4YeCKOe BbIpaKeHUE;

06BbACHATD PU3UUECKHe NPOLECChl U CBOMCTBA TeJl, B TOM YHUCJIe U B KOHTEKCTe
CUTyaLuin IPaKTUKOOPUEHTUPOBAHHOTO xapakTepa: BBIAABJIATD
IPUYMHHOCJIEe/ICTBEHHBIE CBSI3H, CTPOUTb 00'bsICHEHHE U3 1-2 JIOTMUEeCKHUX LIaroB
c omnopoil Ha 1-2 H3y4YyeHHBIX CBOMCTBA (PU3UYECKUX SBJEHUH, GU3NYECKUX
3aKOHOB UJIM 3aKOHOMEPHOCTeH;

pemaTb pacyéTHble 3aZlayu B 2-3 J[eHCTBUs, WUCIOJb3ys 3aKOHbl U GOpMYyJIbI,
CBA3bIBaIMe (pU3NYeCKHe BeJUYMHbI: HAa OCHOBE aHa/iM3a YCJ0BUS 3aJaud
3alMCbIBaTh KPaTKOe YCJIOBHe, BBIABJATb HEJOCTAaTOK JAHHBIX [JI pelleHHs
3a/4a4yy, BbIOUpaAThb 3aKOHbI U GOpPMYyJbl, HeOOXOAWMble [Jis €€ pelleHus,



IPOBOAUTL pacyéTbl U CpaBHUBAThb MOJIydeHHOe 3HayeHHe GU3HYEeCKOH
BeJIMYMHBI C U3BECTHBIMU JJaHHBIMU;

pacnosHaBaTb NPO6JieMbl, KOTOPble MOXXHO PELIWTb NPU MOMoLiYd PpU3NYeCKUX
MEeTO/I0B, WCIIOJIb3ys ONMCaHUe MCCAe/JOBaHUs], BbIJeNATh IpoBepseMoe
IpeAInoJoKeHue, OLleHUBATb NPaBUJIBHOCTD nopsAka poBe/leHuUs
ycc/eloBaHus, ieJ1IaThb BbIBO/Ibl;

IPOBOAUTDL ONBITHI MO HabJIOAEHUI0 QU3NYECKUX SBJEHUW WU PU3NYECKHUX
CBOMCTB TeJ (KanW/IspHble SIBJEHUs, 3aBUCUMOCTb JlaBJeHHUs BO3Jyxa OT ero
00b€Ma, TeMIepaTypbl, CKOPOCTH MpoLecca OCTbIBAHUS W HarpeBaHUs IpU
M3JIlyYeHUM OT IiBeTa M3Jydarolled (MorJoumamwilei) NoOBepXHOCTH, CKOPOCTb
MCIIapeHUs1 BOJAbl OT TeMIepaTypbl XUAKOCTH WU IJIOLWAAU e€ IMOBEpPXHOCTH,
3JIEKTpU3aL M TeJl U B3aUMOJIeHCTBHE 3JIEKTPUYECKUX 3apA/I0B, B3aUMOJIeMCTBUE
NOCTOSAHHBIX MarHuTOB, BU3ya/M3alldsl MarHUTHbIX T[0JIEd NOCTOSHHBIX
MarHuTOB, JAEWCTBUSA MArHUTHOrO IOJIA Ha NPOBOJHUK C TOKOM, CBOMCTBA
3JIEKTPOMarHMWTa,  CBOMCTBA  3JIEKTPOJBUraTessi  INOCTOSSHHOIO  TOKa):
dopMysMpoBaTh INpoBepsieMble NPEeANOJIOKEHUs], COOMpATb YCTAaHOBKY U3
IpeJIO)KeHHOr0 000py/l0BaHMsl, OMMChIBAaTh XOJ, ONblTa U (GOPMYJUPOBATh
BbIBO/|bl;

BBINIOJIHATL MNpsAMble U3MepeHUsl TeMIlepaTypbl, OTHOCUTEJbHOU BJIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSXKeHUsl C UCIO0JIb30BaHUEM aHAJIONOBBIX IPHUOOPOB U
JlaTYMKOB GU3NYECKUX BeJIMYMH, CPABHUBATb pe3y/bTaThbl U3MEPEHUN C YYETOM
3a/1laHHOM abCOJIIOTHOU MOTPEUIHOCTH;

IPOBOAUTDL MCCJeJOBaHHE 3aBUCHUMOCTU OJHOW (GU3UYECKOW BeJIUYUHBI OT
JIpyro# € MCIOJIb30BaHWEM IPSAMBIX U3MepeHUU (3aBUCUMOCTb CONPOTUBJIEHUSA
IPOBOJHMKA OT €ro JUIMHBI, IUIOIIAAM IONEePEeYHOro CedyeHHUsd U yJeJIbHOIrOo
CONPOTHBJIEHUS BelleCTBAa IPOBOJHHUKA, CUJIbI TOKA, UAYLIEro Yyepe3 NPOBOJHUK,
OT Hanps>KeHWsA Ha NPOBOJHUKe, HCCIeJj0BaHUE MOC/Ie0BaTeJbHOTO U
napaJjieIbHOr0 COeJMHEHUH NPOBOAHUKOB): IIJIAHUPOBATb MCC/eL0BaHMUe,
cobUpaTh YCTAaHOBKY U BBLINOJHATb U3MEpeHHs, clefys NpeJ0)KeHHOMY IJIaHy,
brKcHpoBaTh pe3yIbTaThl 10Jy4eHHOM 3aBUCMMOCTH B BU/ie TabJIUI M 'padUKOB,
JleslaTb BbIBO/bI 110 pe3yJibTaTaM UCCJe0BaHHUS;

IPOBOAUTL KOCBEHHble U3MepeHUss (U3UYECKUX BeJMYMH (yZJeJsibHas
TENJIOEMKOCTb BeleCTBa, CONPOTUBJEHHE NPOBOJHHMKA, paboTa M MOLIHOCTb
3JIEKTPUYECKOI0 TOKa): IJIAHUPOBAaTb U3MepeHHus, cobupaTh
3KCIEepUMEHTA/IbHYI0 YCTAHOBKY, CJeAysd NpeAJOXXeHHOW HWHCTPYKLUH, U
BBIYUC/IATH 3Ha4€HNU e BeJIMYMHBI;

cob6/0/1aTh NMpaBUJa TEXHUKHW 6e30MacHOCTU MpU paboTe C J1abopaTOPHLIM
060pyi0BaHUEM;

XapaKTepHU30BaTb NPUHLUIBI JeWCTBUSA M3yYeHHBbIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONIOPOU Ha MX OMUCAHUA (B TOM YHUCJIe: CUCTEMA OTOIJIEHUS JIOMOB,
TUrpoMeTp, NapoBas TypOMHa, aMIlepMeTp, BOJbTMETP, CUETYMK 3JIEKTPUYECKON
3HepruH, 3J1IeKTPOOCBETUTE/IbHbIE IPUOOPH], HarpeBaTe/IbHbIe 3JIEKTPONIPUO0PHI
(mpumepsl), 3JIEKTpUYeCKUe npeJOXpaHUTENH, 3JIEKTPOMArHur,
3JIeKTPO/iBUTraTe/ib MNOCTOSHHOTO TOKAa), MWCNOJIb3ys 3HAaHUA O CBOMCTBax
dU3nUeCcKUX BJIeHUN U He0O6X0JUMble pr3UYeCKHe 3aKOHOMEPHOCTH;



pacnosHaBaTb IPOCThIe TEXHUYECKHE yCTPOMCTBA U U3MePUTebHbIE IPUOOPHI 1O
cXeMaM M CXeMaTU4YHbIM pPHUCYHKaM (KUAKOCTHBIM TepMOMETp, TepMOoc,
IICUXPOMETp, TUTPOMETp, JABUraTe/lb BHYTPEHHEro CropaHMs, 3JIEKTPOCKOII,
peocTaT), COCTaBJATb CXeMbl 3JIEKTPUYECKUX ILieNed C IOocaefoBaTeJbHbIM M
napaJijielbHbIM COeJJUHEHHEM 3JIeMEHTOB, pas3JjMyas ycJOBHble 0003Ha4YeHUs
3JIeMeHTOB 3JIEKTPUYECKUX LielNen;

IPUBOAUTL NpUMepbl (HaXxoAUTb MHPOpPMalUI0O O NMpUMepax) NPaKTUYECKOTO
MCI0/1b30BaHUsl GU3NYECKUX 3HAaHUU B NOBCeJHEBHOM U3HU A1 0becreyeHUs
06e30MacHOCTU NpPU OOpallleHUH C NPUOOpPaMU M TEXHUYECKHMMHU YCTPOWCTBAMH,
COXpaHEeHMsl 3J0pOBbsl U COOJIIOJEHUS HOPM 35KOJIOTMYECKOro IOBeJeHUs B
OKpyKawlle! cpeje;

OCYILLeCTBJIATb OUMCK HHPOpPMaLUKU Pu3nyecKoro cojepkaHuss B UHTepHeTe, Ha
OCHOBe MMEIOLIMXCA 3HaHUW U NYTEM CpaBHEHUS JONOJHUTETbHBIX UCTOYHHUKOB
Bbl/leJIATh UHOPMaALUIO, KOTOpas sIBJSeTCs IPOTUBOPEYUBOM UJIU MOXKET ObITh
He/JI0CTOBEPHOM;

MCII0JIb30BaTh MPU BBINOJHEHUM Y4YeOHBIX 33JaHUM HAy4YHO-NOMYJSPHYIO
JIUTepaTypy GU3UYECKOro cofeprkaHUs, ClpaBOYHble MaTepHUaJibl, Pecypchl CETH
WHTepHeT, BlaJeTb NMpPUEMaMU KOHCIEKTHPOBAHUs TEKCTa, Npeobpa3oBaHUsA
MHpOpMalL MU U3 OJJHOU 3HAKOBOW CUCTEMBI B [IpYTYIO;

co3/laBaTh COOCTBEHHbIE MMCbMEHHbIE U KPAaTKUE YCTHBIE COOOIIEeHHs, 000011as
MHPOpMalMI0 U3 HECKOJBbKHUX UCTOYHUKOB (U3UYECKOTO COZEepKaHHusl, B TOM
qucse Ny6JIMYHO PeACTaBAATb pe3yIbTaThl IPOEKTHOU UJIM HCC/le/0BaTe1bCKON
JleITeJIbHOCTH, NPU 3TOM TPaMOTHO MCHO0JIb30BaTh U3y4YE€HHbI NOHATUHWHBIN
annapat Kypca GU3MKH, COIPOBOXKAATh BBICTYIJIEHUE NTpe3eHTaluel;

IpY BBINIOJIHEHUHM y4YeOHBIX MPOEKTOB U UCCAeL0BAaHUN PU3UYECKHUX MPOLECCOB
pacnpefiesiiTb 00653aHHOCTH B Tpynne B COOTBETCTBUM C IIOCTaBJEHHBIMH
3aJlayaMy, CJeJUThb 3a BbINOJHEHUEM IJIaHa JeHCTBUM U KOPPEKTUPOBATh €ro,
aJleKBaTHO OLleHMBaTb COOCTBEHHbIM BKJaJ B [leATeJbHOCTb TpPYyINIBbI,
BBICTPAaUBaTb KOMMYHMKAaTHBHOE B3aUMOJIEHCTBHE, IPOABJAA T'OTOBHOCTH
paspeliaTb KOHQIUKTHI.

K koH1y obydyeHuss B 9 Kjacce mnpeJMeTHble pe3yJsbTaTbl Ha 6a30BOM YpOBHeE
JIOJI’KHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y 00YYAKIIUXCS YMEHU:

MCII0JIb30BaTh NOHATHUA: CUCTEMA OTCY€TA, MaTepHa/JbHAasA TOYKA, TPAeKTOpHUS,
OTHOCHUTEJIBHOCTb ~ MeXaHW4YeCKoro  JABWKeHUsd, gAedopmauusa  (ynpyrasd,
IJ1acTU4YecKas), TpeHUe, LeHTPOCTPEeMUTe/JbHOe YCKOpeHUe, HeBeCOMOCTb MU
neperpysKy, eHTp TAKeCTH, abCOMI0THO TBEPL0e TeJI0, [eHTP TSKECTU TBEPOTro
Tesla, paBHOBeCUe, MexaHW4YeCKue KoJiebaHUsl W BOJIHBI, 3BYK, MH)pPa3ByK U
yJAbTPa3BYK, 3/IeKTPOMarHUTHbIE BOJIHBI, IKaJia 3JIeKTPOMarHUTHBIX BOJIH, CBET,
6JIM30PYKOCTb U JaJIbHO30PKOCTh, CIIEKTPbI UCIYCKAaHUSA U MOIJIOIeHus, anbda,
6eTa- ¥ raMMa-U3J/ly4YeHHs, U30TOIbI, ilepHas IHepTreTUKa;

pasiuyaTh fABJIeHUA (paBHOMEpPHOe W HepaBHOMepHOe NpAMOJMHEWHOe
JIBU)KEHNe, paBHOYCKOPEeHHOe NMpPSMOJIMHEHHOe JBMXKeHUe, CBOG0jHOe MajieHre
TeJI, pPABHOMEePHOe JIBIXKEHHUE 110 OKPY>KHOCTH, B3aUMO/IeICTBUE TeJl, peaKTUBHOE
JIBUOKEHUe, KoJiebaTe/JbHOe JBIKeHHe (3aTyxXawlide U  BbIHYK/JEeHHble
KoJiebaHUs), pe30HaHC, BOJIHOBOE JIBUKEHUE, OTpaXKeHHe 3ByKa, NPAMOJIMHENHOE



pacnpocTpaHeHHe, OTpa)KeHHe U IpeJIoOMJIeHHe CBeTa, II0JIHOe BHYTpeHHee
OTpa)keHHWe CBeTa, pasJioKeHHe Oesloro cBeTa B CHEKTP M CJOXeHHe
CIeKTpaJIbHbIX LBETOB, JAUCIEePCUs CBETa, eCTeCTBeHHas pPaJMOaKTUBHOCTD,
BO3HUKHOBEHME JIMHEHYaTOro CIeKTpa HW3Jy4eHHUs) [0 ONMUCAaHUI HUX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JeMOHCTPUPYKOUIUMX JaHHOe
dusnveckoe sIBJIEHUE;

pacnosHaBaTb NpOsIBJeHHe M3y4YeHHbIX QU3UYEeCKUX SIBJEHHUH B OKpyXkalolieM
Mupe (B TOM uyuciae QuU3NYeCKUe sIBJEHUS B NPUPOJE: MPUJIUBBI U OTJIUBBHI,
AB>KeHHe TIIaHeT COJIHEYHOW CHUCTeMbl, peaKTUBHOE J[BHXKEHHe KUBBIX
OpPTraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH, 3eMJIETPSACEHUE, CeCMUYeCKHUe
BOJIHBI, IIyHaMH, 3X0, [|BeTa TeJl, ONTUYeCKHe sIBJIEHUs B IPUPOJie, 6M0JI0THYeCcKoe
JleiCTBUe BHUJAUMOrO0, yJbTPadHOJIETOBOTO U PEHTIEHOBCKOTO U3JIyYeHUH,
eCTeCTBEHHbI paJMOaKTHUBHbIN (QOH, KOCMHYeCKHe JIy4M, paJUOaKTHUBHOE
U3JlydyeHue NPUPOAHBIX MUHEpAJIOB, AeHCTBUE PAaJMOAKTUBHBIX HU3JIyYeHUM Ha
OpraHMU3M 4eJIOBeKa), IPpU 3TOM NePeBOAUTh MPAKTUUECKYIO 3a/ladyy B Y4eOHYIO,
BbI/IeJIAITh CyllleCTBEHHbIe CBOMCTBA (IPU3HAKH) GU3NYECKUX SBJIEHUH;
ONMUChIBAaTh H3y4YeHHble CBOWCTBA TeJ U (QU3UYECKUe SBJEHUS, HUCHOJb3YyS
dusuyeckre BeJUYMHBbl (CpeHAs M MIHOBEHHass CKOPOCTb TeJa IpH
HepaBHOMEPHOM /IBUKEHUH, YCKOPEeHUE, llepeMellieHre, IyTh, YIJI0Basg CKOPOCTh,
CUJIa TpeHUs, CKJa YIIPYTOCTH, CUJIa TSHXKECTH, yCKOpeHUe CBOOOJHOro NnajieHus,
BeC TeJa, UMIYJbC TeJa, UMIYJIbC CUJIbl, MeXaHU4YecKass paboTa ¥ MOLIHOCTD,
NOTeHLMa/bHAsA 3Heprus TeJa, IMOJHATOrO HaJ IOBEPXHOCTBIO 3eMJIH,
NOTeHLMa/lbHasA 3HEeprus CKaTOW NPYXHUHBI, KUHeTHYeCcKasd 3Heprus, NoJiHas
MexaHuYecKasl 9Heprus, Nepruo/ 1 4acToTa KojebaHuM, JIMHa BOJIHbI, TPOMKOCTb
3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, N10Ka3aTeJsb MpeJOMJIeHUS Cpesibl), IPU
ONMMUCAaHWU NPABUJIBHO TPAKTOBAaTh GU3UYECKHUH CMBICJ UCII0JIb3yEMbIX BEJUUYHH,
0603HayeHUsA W eAUMHUIBl (QU3MYECKUX BeJWYMH, HaxXoAuUTb (OopMyJbl,
CBA3bIBAKOILME JaHHYI0 GU3UYECKYI0 BeJIMYUHY C [PyTMMU BeJIMYMHAMU, CTPOUTh
rpadUKH U3yYeHHbIX 3aBUCUMOCTEeN GU3NYECKUX BEJTUIMH;

XapaKTepHU30BaTb CBOMCTBA TeJ, GU3UYeCKHe fIBJIEHUS U MPOLEeCcChl, UCIOIb3ys
3aKOH COXpaHeHMUs DJSHepruM, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHLMI
CyllepHO3ULIMU CWJI, IPUHUUN OTHOCHUTeJbHOCTU [anuses, 3akoHbl HblOTOHA,
3aKOH COXpaHeHHS UMIIYJ/IbCA, 3AKOHbI OTPXKEHHUS U NIPeJIOMJIEHUA CBETA, 3aKOHBI
COXpaHeHHUs 3apsAl0BOTO U MAacCOBOIr'0 YHCeJ NPU AJlePHBbIX peaKLyax, IpU 3TOM
JlaBaThb CJI0BeCHY10 GOPMYJIMPOBKY 3aKOHa M 3alMCbIBATh €r0 MaTeMaTH4ecKoe
BbIpakKeHHUE;

06BbAACHATD PU3UUECKHe NPOLECChl U CBOMCTBA TeJl, B TOM YUCJIe U B KOHTEKCTe
CUTyallMd MNPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABJAATb IPUYUHHO-
C/e/ICTBEHHbIE CBSI3U, CTPOUTb 00'bSICHEHUE U3 2-3 JIOTUYECKUX LIAroB C OMOPOH
Ha 2-3 M3y4YeHHBIX CBOMCTBA QU3NYECKUX sBJIEeHUH, GU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTb pacyéTHble 33Jayd (onmuparwlvecs Ha CUCTeMy U3 2-3 ypaBHEHMH),
UCIO0JIb3ys 3aKOHbl W (GOpMyJibl, CBsA3blBalolive (U3UYeCKHe BeJHYHUHBI: Ha
OCHOBe aHaJIu3a YCJOBHUA 3aJladd 3alMCbIBaTh KpaTKOe YCJIO0BUe, BbIABJATH
HeJlOCTalIle WM U30bITOYHblE JlaHHble, BbIOMpATb 3aKOHbl U (GOpPMYJIbI,



HeoOXOAUMble /151 pellleH!s], IPOBOJUTD PACYEThI U OLleHUBATh Pea/IMCTUYHOCTb
MOJIy4EHHOI0 3HaYeHUsI QU3UYECKON BEJTUYUHBI;

pacnosHaBaTb NPO6JieMbl, KOTOPble MOXXHO PELIWTb NPU MOMoLiYd PpU3NYeCKUX
METOJIOB, HCIOJIb3ysl OINUCAaHUE UCCJAeJ0BaHUs, BbIJEJNSATh IPOBEpsSEMOe
npeJoJ0XKeHue, OLleHMBaTb  NPaBUJIBHOCTb nopsjika  IpoBeJeHHUsd
MCC/IeJOBAaHUS, JleJIaTh BbIBO/bl, UHTEPIPETUPOBATD PE3YJIbTAaThl HAOII0JeHUN U
OMBITOB;

NPOBOJAUTbL ONBbITHl MO HAOJIOJEHUI0 QU3UYECKUX SBJEHUN WUIU PU3UYECKUX
CBOMCTB TeJi (M3ydyeHHe BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs IHEPTUH,
3aBUCUMMOCTb Nepuoja KosiebaHUM NPYKWHHOTO MasgTHUMKA OT Macchl rpysa U
ECTKOCTU NPYXUHblI U HE3aBUCUMOCTb OT aMIUIMTYZAbl MaJjbIX KoJieGaHUH,
NpsIMOJINHENHOe pacnpoCcTpaHeHUe CBeTa, pa3JiokeHHe 6esoro cBeTa B CIEKTD,
M3y4yeHHe CBOMCTB U300paKeHUsl B IJIOCKOM 3epKaJie U CBOMCTB HM300paxKeHUsl
npejMeTa B cobupaltolield JIMH3e, HabJIlOJleHue CIVIOIIHBIX W JIMHeW4YaThbIX
CHEKTPOB U3JIyYEHUs): CaMOCTOSITEJIbHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o06OpyJOBaHHS, ONMUCHIBAaTb XOJi ONbITA U €ro pe3yJbTaThl,
bopMyIMPOBaTh BbIBO/bI;

IPOBOAUTB NPU HEOOXOAUMOCTH CEpUI0 IPSIMBIX U3MEPEHUH, ONlpesiesisia cpe/iHee
3HayeHUe M3MepsieMOU BeJIMYHHBI (POKYyCHOe pacCTOssHUE COOMpaloIL el JIMH3BI),
0060CHOBBIBATh BBIOOP C1OC06a U3MepeHUs1 (MU3MePUTEIbHOTO TprUbopa);
IPOBOAUTL  HUCCIe[j0BaHME  3aBUCHMOCTeH  (QU3MYECKUX  BeJMYMH  C
MCIO0JIb30BAaHUEM MNPSIMBbIX M3MepeHUM (3aBUCMMOCTb NYTH OT BpPEMEHU INpPHU
PaBHOYCKOPEHHOM /[IBM)KEHUM 6e3 HavyaJbHOM CKOpPOCTH, Nepuojia KoJiebaHuM
MaTeMaTU4YeCKOro MasTHUKA OT JAJIMHbl HUTH, 3aBUCHMOCTHU YIJa OTPaKeHUs
CBeTa OT yrJa NaJleHus U yrja npejoMJeHUus OT yrja NajJieHus): JIaHUPOoBaTh
HCC/leloBaHUE, CAMOCTOSITEIbHO COBUPATh YCTAaHOBKY, PUKCHPOBATh Pe3y/1bTaThl
N0JIy4eHHOW 3aBUCHMMOCTU PU3MYECKUX BEJUYUH B BUJe TabJUL U rpadUKoOB,
JleJ1aTh BbIBO/JbI 110 pe3yJibTaTaM UCCJIel0BaHUS;

IPOBOAUTH KOCBEHHble U3MepeHUs] GU3NUECKUX BEJUYUH (CpefiHss CKOPOCTb U
yCKOpeHHe TeJsla NpPHU PAaBHOYCKOPEHHOM /[BWXEHUH, yCKOpeHHe CBOOGOJHOIO
najileHusi, KECTKOCTb NPYXKHHbI, KO03)OUIMEHT TpEHUs CKOJIbXEHUS,
MexaHuyeckasd paboTa M MOIIHOCTb, 4YacToTa M NepuoJ, KojebaHUH
MaTeMaTU4YeCKOro ¥ MPYKMHHOTO MassTHUKOB, ONTHYECKas CuJa cobuparoiien
JINH3bl, paJMOAaKTUBHBIA  (GOH): IJAHUPOBATb U3MepeHMus, CobupaTh
IKCIEPUMEHTANIbHYI0  YCTAHOBKY U  BBINOJHATb  HU3MEPEHUs,  caefys
npe/JI0KeHHOM MHCTPYKILMH, BBIYUCAATD 3HaYeHHe BeJIMYUHBI U aHaJIM3UPOBaTh
HOJIy4eHHbIE Pe3y/bTaThl C Y4€TOM 33/JaHHOU MOTPEIIHOCTH U3MEPEHUH;
Co6JII0JlaTh IpaBHJla TeXHUKU 0e30MacHOCTU Npu paboTe C JabOpaTOPHBIM
060pyI0BaHUEM;

pa3jyaTh OCHOBHble IPHU3HAKKM  U3YYEHHbIX (U3UYECKUX  MOJesei:
MaTepHuasbHasi TOYKa, aGCOJIIOTHO TBEP/0€ TeJI0, TOYEYHbIM UCTOYHHUK CBETA, JIyY,
TOHKaf JIMH3a, [IJIaHeTapHas Mo/ZieJib aTOMa, HYKJIOHHAas Mo/ieJlb aTOMHOTO f/1pa;
XapaKTepHU30BaTb MPUHLIUINBI JAeWCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha MX ONMCAaHUA (B TOM 4YHCJIe: CIUAOMETpP, AATYHUKHU
IIOJIOXKEHUS, PACCTOSHUS M YCKOPEHWs, paKeTa, 3XOJOT, OYKH, NEpPUCKOII,



doToannapaT, ONTHYECKHe CBETOBOJbI, CIEKTPOCKOI, JO03UMeTp, Kamepa
BunbcoHa), wucnosb3ys 3HaHUA O CBOMCTBaX QU3NYECKUX SABJEHUU U
Heo6XxoAuMble Gr3HYeCcKre 3aKOHOMEPHOCTH;

UCII0JIb30BaTh CXeMbl M CXeMaTU4YHble PUCYHKM H3YYEHHBbIX TeXHHUYeCKHUX
YCTPOMCTB, M3MEpPUTEJbHbIX NPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB MNpHU
pelleHUH Y4eOHO-NPaKTUYEeCKUX 3a/ay, ONTHYEeCKHe CXeMbl JJis MOCTPOeHHUs
M300pa’keHUH B IIJIOCKOM 3epKaJie U cobrparollei JINH3eE;

NPUBOAUTL NpUMephl (HaxoAWTb MHOpPMALKMI0 O NPUMepax) MPaKTUYECKOTO
MCII0JIb30BaHUA PU3UYECKUX 3HAaHWM B MOBCEHEBHOMW KU3HU [/ 06ecrieyeHus
6e30MacHOCTU NpU OOpallleHUuH C NpUubopaMu M TeXHUYECKHUMHU YCTPONCTBAMHY,
COXpaHeHUs 3/10pOBbsl U COOJIIOJIeHHMS HOpPM 3KOJIOTUYECKOTO IOBeJeHUs B
OKpy2KalollleH cpefie;

OCYyILIeCTBJIATb NMOUCK HHopMauuu ¢(puanyeckoro cojepkaHuss B UHTepHeTe,
CaMOoCTOATeJTbHO GOPMYIUPYS MOUCKOBBIN 3aNIpOC, HAXOAUTh NYTH OINpe/ieIeHUs
JIOCTOBEPHOCTH I0JIyueHHOM MHQOpMalM¥ Ha OCHOBE MMEWIUXCH 3HAaHUH U
JIOMOJIHUTEJIbHBIX UCTOYHUKOB;

MCIO0JIb30BaTh MpPHU BBINOJHEHUM Y4YeOHbIX 3aJaHUW Hay4YHO-NOMYJSPHYIO
JIUTepaTypy GU3NUYECKOro CoZepKaHUs, CipaBOYHble MaTepHUasbl, pecypchbl CeTH
WHTepHeT, BlaZieTb NpUEMAaMM KOHCIHEKTUPOBAHMUS TeKCTa, Npeobpa3oBaHUs
MHbOopMaIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3JjaBaTb COOCTBEHHble INMUCbMEHHble M YCTHble COOOIeHHWs Ha OCHOBe
MHpOpMal MU U3 HECKOJIbKUX UCTOYHUKOB PU3UYECKOTO COZlep>KaHusl, My6JIUYHO
Npe/CTaBJAThb pe3yJbTaThbl IPOEKTHOW WUJIM UCC/e[0BaTebCKOM [eaTeJIbHOCTH,
IpA 3TOM TPaMOTHO MCHOJIb30BaTb M3yYEeHHBbIM IOHATHWHBIM ammnapar
M3y4yaeMoro pasjesia QU3UKU U CONPOBOXKAATH BBICTYIJIEHUE Ipe3eHTaluen c
y4E€TOM 0COGEHHOCTEN ayIMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IIVTAHUPOBAHHE

7 KJIACC

Ne

HanMeHoBaHue pa3JesoB U TeEM

KoJsinyecTBO 4acoB

JneKTpoHHbIEe (UPpOBbIE)

KonTposbHblie IIpakTHyeckue
n/m NnporpaMMbl Bcero oGpa3oBaTeJ/ibHbIE PecypChl
pa6oThI pa6oThl
Pa3zpaen 1. Pusuka v €€ poJib B NIO3HAHUU OKPY KaloLero Mupa
1.1 du3uka - HayKa o mpupoje 2 Bubanotexa IIOK
' yKa 0 HpHpoX https://m.edsoo.ru/7f416194
bubsmoreka LIOK
1.2 ) 2 1
MISHAECINE BEIMARI https://m.edsoo.ru/7416194
13 EcTecTBeHHOHAy4YHBI METO/ ) 1 Bu6anoteka LJOK
' NIO3HaHHUA https://m.edsoo.ru/7f416194
HUToro no pasgeny 6
Paspen 2. [leppoHaya/ibHbIE CBEA€HUS O CTPOEHUMHM BellecTBa
2.1 CTpoeHHe BelllecTBa 1 Bubanotexa IIOK
' P i https://m.edsoo.ru/7416194
29 JIBMKEeHHWe U B3aUMOAeHCTBHE ) 1 bubsmoTreka LIOK
' 4YacTHL BelllecTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHUS BelllecTBa 2 Bubanorexa L[OK
' P B https://m.edsoo.ru/7f416194
UTtoro no paszaeny 5
Pa3aen 3. /IBM>KeHHe U B3aIMO/J el CTBHE TeJl
buo6 OK
3.1 MexaHHUYecKoe JIBHXKeHHe 3 noanoTexa I

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




bubauoTteka LIOK

3.2 U , : 4
FICPLWLA, MAaccd, IIOTHOCTS https://m.edsoo.ru/7f416194
bubsmoTreka LIOK
3.3 Cuna. B 14
va. BUAbL ci https://m.edsoo.ru/7f416194
HToro no pasgeny 21

Pa3gen 4. laBieHUue TBEPABIX TeJl, ’KUJAKOCTEA U Ta30B

JaBnenue. [lepesaya naBiaeHud

4.1 TBEPABIMU TeJAMH, XKUJKOCTSIMHU U 3 Bubamorera [OK
' bA A https://m.edsoo.ru/7416194
rasaMu
4.2 JlaBjeHue XKUAKOCTH 5 BuGamorexa LOK
' A https://m.edsoo.ru/7416194
bubauorteka LIOK
4.3 A 6
TMOChEpHOE AaBeHHe https://m.edsoo.ru/7f416194
m JleHicTBUeE XXUJKOCTU U Ira3a Ha 7 bubauorteka LHOK
' NOTrpyXKEHHOE B HUX TeJIO https://m.edsoo.ru/7f416194
HUToro no pasgeny 21
Pa3gen 5. Pa6oTa 1 MOIIHOCTB. JHEPrus
bubsmoTreka LIOK
>1 PaGota u MOUHOCTS 3 https://m.edsoo.ru/7416194
5.2 [IpocTbie MexaHU3MbI 5 BuGamorera LOK
' P https://m.edsoo.ru/7f416194
5.3 Mexa ecKasl 3He 4 BuGamorera LOK
. XaHUY s1 3Heprus
P https://m.edsoo.ru/7f416194
HUToro no pasgeny 12
PesepBHOe BpeMA 3




OBIIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

68

12




Kosin4ecTBO 4acoB

JneKTpoHHbIEe (EUPpOBbIE)

Ne HauMeHoOBaHMe pa3ae/ioB U TeEM
KoutposibHble [lpakTuyeckue OOpa3oBaTe/bHbIE
n/n NMporpamMmbl Bcero
pa6oThI pa6oThl pecypchl
Pazaen 1. TensioBbie ABJI€eHUS
1.1 CTpoeHMe U CBOMCTBA BellleCTBa 7 BuGamorera LOK
' P B https://m.edsoo.ru/7f4181ce
bubauorteka HOK
1.2 T 21 1 5
CIIOBLIE POLEeCchl https://m.edsoo.ru/7f4181ce
HUToro no pasgeny 28
Paspen 2. JjieKTpU4YeCKUe U MarHUTHbLIE SIBJIEHUA
3 .
21 3apmxenswererannx ; 1 Buemworera LIOK
' P . https://m.edsoo.ru/7f4181ce
B3aHUMO/ieliCTBUE
bubsmoTreka LIOK
2.2 I % % 20 2 7
OCTOAHHBIM SJCKTPHHCCKHIM TOK https://m.edsoo.ru/7f4181ce
bubsmoTreka LIOK
2.3 M 6 1 1.5
ATHHTHBIC ABJCHHIA https://m.edsoo.ru/7f4181ce
2.4 JJIeKTPOMarHuTHasA UHAYKIHUSA 4 BuGamorera LOK
' p AYEL https://m.edsoo.ru/7f4181ce
HUToro no pasgeny 37
Pe3epBHOe BpeMd 3
OBLIEE KOJIMYECTBO YACOB IT10 68 4 145
[TPOTPAMME




Kosin4yecTBO 4acoB

JneKTpoHHbIE (UPpOBLbIE)

Ne HauMeHoOBaHUue pa3JeoB U TeEM
KoutpossHble IlpakTuyeckue OOpa3oBaTe/bHbIE
n/n NporpamMmmsl Bcero
pa6oThbl pa6oThbl pecypchl
Pa3aen 1. MexaHn4yecKHe sIBJIEHUSI
11 MexaHu4YecKkoe JBUXKEeHUEe U 10 1 bubaunoreka LIOK
' CIIOCOOBI ero ONnMCcaHusA https://m.edsoo.ru/7f41a4a6
bubaunoreka LIOK
1.2 B 1 20 1 3
saumMoaencTEre T https://m.edsoo.ru/7f41a4a6
bub6anoTteka [JOK
1.3 3 10 3
AROHBI CoxpaHenua https://m.edsoo.ru/7f41a4a6
HToro no pasgeny 40
Pa3aes 2. MexaHH4YeCKHe KOJIe6aHUSA U BOJIHBI
bubaunoreka LIOK
2.1 M 6 7 3
CXAHIHCCKHE ROTEDA A https://m.edsoo.ru/7f41a4a6
bubanoreka LIOK
2.2 M .3 8 1 3
EXAHWHECKHE BOJHBL. SBYK https://m.edsoo.ru/7f41a4a6
UTtoro no paszaeny 15
Pa3gen 3. 3/IeKTpPOMarHuTHOE MoJIe U 3JIEKTPOMarHUTHbIE BOJTHbI
31 JJIeKTPOMarHUTHOe 1oJie U 6 ) bubaunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
HUToro no pasgeny 6

Pa3aeu 4. CBeTOBBIE SAIBJIEHUSI




4.1 3akKo acrnpocTpaHe cBeTa 6 2 Bubanorexa LOK
. HBbI IIPOCTPaHEHHUS CBET
pacnpoctp https://m.edsoo.ru/7f41a4a6
bub6anoTteka [JOK
4.2 JI 6 6 3
WHASHL M OTITHHECKHIE TPHBOPLI https://m.edsoo.ru/7f41a4a6
43 PassnoxkeHue 6eJioro cBeTa B 3 ) bu6anoTteka LJOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
HToro no pasgeny 15
Pasaes 5. KBaHTOBbIe AB/IeHUS
£ 1 UcnyckaHue U norJoleHre CBeTa 4 1 BbubanoTeka LIOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHHe aTOMHOTO g/pa 6 1 Bubmotexa {OK
' p AP https://m.edsoo.ru/7f41a4a6
bu6anoTteka LJOK
>3 Alnepubie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
HUToro no pasgeny 17
Paspen 6. [loBTOpUTE/IbHO-06001IAI0 M MOAY/Ib
61 | commmmmrm a7 9 | 9 . Butaworerca IOK
' AP yP https://m.edsoo.ru/7f41a4a6
KJ1acc
HToro no pasgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97
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INOYPOYHOE IIVIAHUPOBAHHE
7 KJIACC

n/m

Tema ypoka

KoJsinyecTBO 4acoB

Bcero

KoHTpoJibHbIE
pa6oThl

IIpakTHyeckue
pa6oThI

Jdarta
U3y4YeHUs

JneKTpoHHbIe HHMPOBLIE
o6pa3oBaTeJbHbIE

pecypchl

®du3uka — HaykKa o
npupoze. ABiaeHuda
npupo/bl. Pusuyeckue
ABJIEHUA

MexaHH4YeCKHE, TENJIOBBIE,
JJIEKTpUYECKHE,
MAarduMTHbIE€, CBE€TOBEIE,
3BYKOBbI€ ABJIEHUA

dusuyeckre BeJMYUHBI U
UX U3MepeHue

Ypok-uccienosanue Nel
"HM3MepeHure TeMIepaTyphbl
IIpY TOMOUIY XU KOCTHOTO
TepMOMeTpa U JaTyrKa
TeMIepaTypbl”

Kak ¢usuka u apyrue
eCTeCTBEeHHbIe HayKH
W3y4aloT NPUPOAY.
EcTecTBeHHOHAy4YHbIH
MeTO/ TO3HAHMUSI.
OnucaHue puanUecKUx

bubaunoreka LIOK
https://m.edsoo.ru/ff09f72a




SIBJIEHUH C TOMOILbIO
MogeJsiei

Ypok-uccinegoBanve No2
"[IlpoBepKa rumnoTessl:
JaJbHOCTb IOJIETA
1IapUKa, MyLeHHOT 0
TOPHU30HTAJNLHO, TEM
OOoJIbllIEe, YEM OOJIbIIIE
BbICOTA MmycKa"

CTpoeHue BelecTBa.
OnbITHI, IOKa3bIBalOLIHE
JMCKpEeTHOe CTPOeHUe
BelllecTBa

bubaunoreka LIOK
https://m.edsoo.ru/ff09fe0a

JIBH>KeHH e 4acCTHUI]
BelllecTBa

bubanoreka LIOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienosanue Ne3
«OnBITHI IO HAOJIIOJEHUIO
TEMNJIOBOT0 paclIMpeHns
ra3oB»

10

ArperaTHble COCTOSIHUA
BelllecTBa. B3auMocBA3b
MeX/y CBOMCTBAMU
BellleCTB B pa3HbIX
arperaTHbIX COCTOAHUAX U
YX aTOMHO MOJIEKYJIIPHBIM
ctpoeHueM. OcoO6eHHOCTH
arperaTHbIX COCTOSTHUU
BO/Ibl




MexaHU4YeCcKoe JIBUXKEHUE.
PaBHOMepHoOe U

bubanoTteka [JOK

1 HepaBHOMepHOe https://m.edsoo.ru/ff0a05c6
JBHKEHUe

12 Ckopoctb. ExvHuLbI bubaunoreka LIOK
CKOPOCTH https://m.edsoo.ru/ff0a079c

13 PacyeT nyTu 1 BpeMmeHu bubaunoteka [JOK
JBUKEHUS https://m.edsoo.ru/ff0a0ae4
HMHepuyus. 3aKOH MHEPLIMH.

14 B3auMogelicTBHe TeJl KaK bubanoreka LIOK
NpUYrMHA U3MEeHEeHHUs https://m.edsoo.ru/ff0a0c10
CKOPOCTHU JIBUKEHUS TeJl

15 | Pacwerwacans obves B morexa LIOK

https://m.edsoo.ru/ff0a0fee
TeJla 110 ero MJIOTHOCTH
JlabopaTopHast pa6ota N2l

16 «OnpefesieHue MJIOTHOCTHU
TBEPAOTO TeJa»

17 PelieHue 3a71ay 1o TeMe bubaunoreka LIOK
"[lnoTHOCTH BeljecTBa" https://m.edsoo.ru/ff0al23c
KoHTposibHas paboTta

0 )
18| vemmuneone Bimorerca LIOK
https://m.edsoo.ru/ff0a0378
I BIKeHUe», «Macca,
MJIOTHOCTb»
19 Cuna kak xapaKTepUCTHUKaA

B3aHMMO/JIeHCTBUA Tel.




Cuta ynpyrocTty. 3aKoH
['yka

JlabopaTopHasi pabota N2
«M3yyeHne 3aBUCUMOCTH

20 pacTsKeHusd
(nepopmanuu) Npy>KUHbI
OT MPUJIOKEHHOU CHUJIBI»
21 fBnenue Tarorenus. Cuia
TSXKECTHU
CBsA3b MeXy CUJIOU
29 TSXKECTH M Maccoy TeJia. bub6anoTteka [JOK
Bec Tesa. Pemenue 3agau https://m.edsoo.ru/ff0al778
no TeMme "CuJia TSKECTH"
Cusa TsSKecTH Ha TUX
23 NJIaHeTax. @Hanélcr})c};/le Bubanoreka LOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKU IJIaHET
24 H3mepeHue cu. BbubanoTeka LIOK
JluHaMmoMeTp https://m.edsoo.ru/ff0al8cc
25 Bec Tesna. HeBecoMmocTb Bubamoreka LOK
https://m.edsoo.ru/ff0al1778
CJyiokeHHe [BYX CUJI,
26 HalpaBJIEHHbIX 10 OHOU bubauoteka [JOK
HPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOAeNcTBy0OIIAS CUJ
97 PeuieHue 3aza4 no teMe

"PaBHOJ €M CTBYOILAsA CUT"




28

TpeHuve CKONIbXKEeHUd U
TpeHue NoKod. TpeHue B
pUpoJie U TeXHHUKe

bubaunoreka LIOK
https://m.edsoo.ru/ff0alb9c

29

TpeHue CKONbXKeHUd U
TpeHue NokKosd. TpeHue B
NpUpoJe U TeXHUKe

bub6anoTteka [JOK
https://m.edsoo.ru/ff0alb9c

30

JlabopaTopHasi pa6ota N3
«M3yyeHne 3aBUCUMOCTH
CHUJIbI TPEHHUA CKOJIbXKEHUS
OT CHUJIbI laBJIEHUA U
XapakTepa
CONpUKacCarLIMXCA
IIOBEPXHOCTEN»

bubaunoreka LIOK
https://m.edsoo.ru/ff0alcc8

31

Penienue 3aga4 Ha
omnpezesieHUe
PaBHOAEUCTBYIOLIEHN CHUJIBI

32

PenieHuve 3a7a4 no TeMam:
«Bec Tena», «['papuyeckoe
M300paKeHHe CUJT»,
«CHUJIBI»,
«PaBHOZ M CTBYyOILLAA CHUJI»

bub6anoTteka [JOK
https://m.edsoo.ru/ff0alde0

33

KoHTposibHas paboTta Ne2
1o remaM: «Bec Tesna»,
«['paduueckoe
M300pakeHHe CUJI»,
«CrabI»




JlaBnenue. Cnoco6bI

bubaunoreka LIOK

34 yMEHBIIEHHA 1 https://m.edsoo.ru/ff0a20a6
yBeJIMYEHUS JaBJIEHUS
JlaBieHue rasa.
35 3aBUCUMMOCTD JlaBJeHUs] bubaunoreka LIOK
rasa oT 00Léma, https://m.edsoo.ru/ff0a2376
TeMIepaTyphbl
[lepenaya naBieHuda
36 TBEPABIMHU TeJIaMH, bub6anoTteka [JOK
*KUJKOCTSMHU U ra3aMu. https://m.edsoo.ru/ff0a25b0
3akoH [lackasns
aBJIEHHUE B KMJIKOCTH U
37 flase BbIBBaHHOLet Bubanoreka [{OK
o https://m.edsoo.ru/ff0a2718
JeUCTBUEM CUJIbI TSKECTH
PeuieHnue 3aza4 no temMe
38 «JlaBieHue ]?)KI/IAKOCTI/I 15 Bubanoreka LOK
https://m.edsoo.ru/ff0a2826
rase. 3akoH Ilackass»
39 Coobwarouuecs cocy/ibl Bubanorexa LOK
https://m.edsoo.ru/ff0a2970
40 ['mapaBivyecKuy npecc Bubmorera LOK
https://m.edsoo.ru/ff0a3136
41 ManowmeTpsl. [lopiiHeBoH
»KHJIKOCTHBIN Hacoc
AtMmocdepa 3emin.
[IprynHBI Eyu.[eCTBOBaHHH Bu6anorexa LOK
42 BO3/IYLIHOM 0060JI0UKHU

3eMJid. 3aBUCUMOCTb
aTMocpepHOro AaBJieHUs

https://m.edsoo.ru/ff0a2b5a




OT BbICOThI HaJl yPOBHEM
Mops

Bec Bo3ayxa.

bu6anoTteka [JOK

3 ATMocdepHoe JaBeHre https://m.edsoo.ru/ff0a2b5a
H3mepeHue aTMocpepHOro

44 AaBﬂg;Hﬂ.OHbYF b Bubsmotexa {OK

https://m.edsoo.ru/ff0a2da8

Toppuueniun
3aBUCHUMOCTDb
aTMocpepHOro AaBJieHUs bubauoteka [JOK

45
OT BBICOTHI HaJi ypPOBHEM https://m.edsoo.ru/ff0a2fc4
Mops
BapomeTp-aHepou.

46 ATiOC¢€iHoeiaBﬁ;HHe Buamorexa LlOK

https://m.edsoo.ru/ff0a2fc4

Ha pa3JIMYHbIX BbICOTAX

47 Penienue 3agay no teMe
"ATMocdepHoOe faBeHHe"
JlericTBrE XKUJKOCTU U

48 rasa Ha Iorpy»>eHHoe B bubaunoteka [JOK
HUX TeJI0. ApXxuMe/IoBa https://m.edsoo.ru/ff0a3276
cusa
JlabopaTopHas pabota N24
«Onpepenenue

49 BbITaJIKMBaIOILel CUJIBI, bubanoreka LIOK
JIeMCTBYIOIIEN Ha TeJlo, https://m.edsoo.ru/ff0a33fc
NOrpyKEHHOE B
KUJKOCTb»

50 JlabopaTopHas pa6ota N5 BbubanoTeka LIOK

I10 TeMe «I/ICCJIB,ELOBaHI/Ie

https://m.edsoo.ru/ff0a3514




3aBUMCHMOCTH Beca TeJla B
BoJie OT 06'bEMa
NOTPY>KEHHOU B KUJKOCTh
4acTH TeJia»

51

[lnaBanue Ten

bubaunoreka LIOK
https://m.edsoo.ru/ff0a3a96

52

JlabopaTopHast pabota N26
"KoHcTpyrpoBaHUe
apeoMeTpa WJH
KOHCTPYMPOBAHHUE JIOAKHU U
omnpejeJsieHue eé
rpy30noAbEMHOCTH"

53

Pewenue 3aga4 no temMaM:
«[l1aBaHue cyo0B.
BosayxomniaBaHue»,
«/laBJIeHHEe TBEPABIX TelJI,
YKUJKOCTEeH U ra3oB»

bu6anoTteka [JOK
https://m.edsoo.ru/ff0a3654

54

MexaHuueckas paboTa

bubanoreka LIOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTb. EAMHUILIBI
MOIIHOCTHU

bubanoreka LIOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccinegoBanve Ne4
"PacuéT MOIIHOCTH,
pa3BHUBaeMoOU NpHU
MmoaAbEMe 10 JiecTHHUIle"

57

[IpocTbie MEXaHU3MBI.
Priyar. PaBHoBecue cuJ Ha
pblyare




58

KoHTposibHas paboTta Ne3
1o TeMe «/laBjeHue
TBEPABbIX TeJl, ’KULKOCTeN
¥ rasoB» / Bcepoccuiickas
npoBepoyHas paboTa

59

PesepBHBIN ypok. PaboTa c
TEKCTaMHU 10 TeMe
«/laB/ieHre TBEPABIX TelJI,
KUJKOCTEHN U razoB» /
Bcepoccuiickas
npoBepoyYHas paboTa

bu6anoTteka [JOK
https://m.edsoo.ru/ff0a4ffe

60

Pblyaru B TexHUKe, OBITY U
npupo/e. JlabopaTopHas
paboTa Ne7
«HUccnenoBaHue ycioBUA
paBHOBeCHS pblyara»

0.5

bu6anoTteka [JOK
https://m.edsoo.ru/ff0a478e

61

Penienue 3agay no teMe
«Ycn0BHSA paBHOBECUSA
pblyara»

bubanoTteka [JOK
https://m.edsoo.ru/ff0a48a6

62

KoadounueHT mnosieaHoro
JeMCcTBUSI MeXaHU3Ma.
JlabopaTopHast pa6ota N28
«U3mepenue KI1/|
HaKJIOHHOM MJIOCKOCTH»

0.5

63

Penienue 3agay no teMe
"PaboTa, momHocTb, KIT/J"

bubaunoreka LIOK
https://m.edsoo.ru/ff0a4c48




MexaHHW4ecKas sHeprus.
P bubaunoreka LIOK

64 K 1
HeTIreckan https://m.edsoo.ru/ff0a4252

MMOTEHIIMAJIbHAA SHEPIrud

3aKOH coOXpaHeHUs BbubanoTeka LIOK

65
MeXaHUY€eCKOH 3HePTUH https://m.edsoo.ru/ff0a4360

Ypok-skcnepumeHT Ne1 1o
TeMe
"JKcrepUMeHTalbHOE

66 onpejeseHe U3MeHeHUs
KHHETUYEeCKOU U
NOTEeHLMa/IbHOY 3HEPTUU
IIpY CKaTbIBaHWH TeJIa [10

HaAKJIOHHOHU IJIOCKOCTU"

KoHTposibHas paboTta Ne4
67 no teme «Paborta u 1 1
MOIIJHOCTb. JHEPTUA»

PesepBHBIN ypok. PaboTa c

68 TEeKCTaMHU 110 TEME 1 bubanoreka LIOK
"MexaHU4ecKoe https://m.edsoo.ru/ff0a4ee6

I BMXKeHHe"

PesepBHBIN ypok. PaboTa c

TEKCTaMHU 110 TEMe

69 . 1
PaboTa. MOIIIHOCTb.

JHeprusa”

OBIIEE KOJIMYECTBO YACOB I1O

[TPO'PAMME 69 > 12




8 KJIACC

Tema ypoka

Ko/sinyecTBO 4acoB

KoHTpo ibHBIE

Bcero
pa6oThI

IIpakTHYeckue
pa6oThI

JlaTa
U3y4YeHU

JneKTpoHHbIe HHMPOBLIE
oOpa3oBaTeJ/ibHbIE

pecypcsl

OcHOBHBIE M0JIOXKEHHUS
MOJIEKYJISIPHO-
KMHEeTU4YeCKOU TEOPUU U
HX ONBITHLIE

O TBEPKAEHUS

bubanoreka LIOK
https://m.edsoo.ru/ff0a5256

Macca 1 pasmep aTOMOB U
MOJIEKYJT

Mopenu TBEpLOTO,
»KUJKOT0 U Ta3000Pa3HOTro
COCTOSIHUM BellecTBa

bu6anoTteka [JOK
https://m.edsoo.ru/ff0a540e

O6bsiIcCHEHHE CBOMCTB
TBEPJOTO, )KUJKOI0 U
razoo6pasHoOro COCTOSIHUM
BellleCTBa Ha OCHOBe
MOJIOKEeHU
MOJIEKYJISIPHO-
KWHEeTUYeCKOU TeOpUU

Kpucrannnueckue u
amop¢HbIe Tesa

bub6anoTteka [JOK
https://m.edsoo.ru/ff0a5800

CmauyuBaHUe U
KalUJJISPHOCTb.
[loBepxHOCTHOE
HaTshKeHHe

bub6anoTteka [JOK
https://m.edsoo.ru/ff0a5530




TemioBoe pacluunpenue v

bubanoreka LIOK

CMelIMBaHUU X0J0AHOU U
ropsiueut Bogpl"

7 CoKaThe https://m.edsoo.ru/ff0a5a26
Temnepartypa. CBA3b
3 TeMIepaTyphbl CO
CKOPOCTBIO TEIMJIOBOTO
JBHKEHMS YaCTHI]
o | Covcatmremmatanmn Bumaonera 110K
N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEeH aHepruu
10 Bugsl Terionepesadu Bubanorexa LOK
https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHLUs
"[IpakTUyeckoe
11 KCII0JIb30BaHUeE TeIJIOBbIX bubanoreka LIOK
CBOHCTB BelleCTB U https://m.edsoo.ru/ff0a65c0
MaTepHaJIOB B LIeJIsAX
3Heproco6epexeHus"
12 KosimyecTBO TEMJIOTHI. bubaunoreka LIOK
YnenbHas TeNJI0eMKOCTb https://m.edsoo.ru/ff0a6976
13| cumancn Tenmootmens Bumaonera 110K
https://m.edsoo.ru/ff0a7088
TeIJI0BOe paBHOBecHE
JlabopaTopHas paboraNel
"UccnenoBaHue sIBJeHUA Bu6norexa LOK
14 Tenja006MeHa Mpu

https://m.edsoo.ru/ff0a6a98




PacyeT KoJsinyecTBa
TEIJIOThI, HEOOXOJUMOTO

15 JUIs1 HarpeBaHUs TeJsa U
BbIJI€JIIEMOTO UM NIPU
OXJIAXKIeHU U
JlabopaTopHas paboTa Ne2

16 "Onpti)aenzﬂne }F/)AeﬂbHOfI Bubmorera LOK

.\ https://m.edsoo.ru/ff0a6bb0
TeNJIOEMKOCTH BellleCcTBa
JHeprus TOMJIMBA.
17 Y,L[einaH TenJjoTa BuGamorexa I[OK
https://m.edsoo.ru/ff0a7b5a
CropaHus
[LnaBseHue u
OTBep/leBaHHEe
18 Kpncli)"gnﬂnqecxnx TeJl. Butamorexa LlOK
https://m.edsoo.ru/ff0a71d2
YnenbHas Temnsiora
NJIaBJIeHUs
JlabopaTopHas paboTa N23

19 "OnpejseneHue yJie1bHOM BbubanoTeka LIOK
TEeIJIOThI [IJIaBJIEHUS https://m.edsoo.ru/ff0a72fe
Jbaa”

20 [lTapoo6pa3oBaHue U bubsaunoteka [JOK
KOoHeHcalus. McnapeHue https://m.edsoo.ru/ff0a740c
Kunenue. Y nesbHas
remora bubanoreka LIOK

21 napoo6pa3oBaHUs U

KOH/IeHCal1H.
3aBUCUMOCTb

https://m.edsoo.ru/ff0a786c¢




TeMIlepaTypbl KUIIEHUS OT
aTMocdepHOro AaByeHus

22

Bia>kHOCTB Bo3ayXa.
JlabopaTopHas paborta Ne4
"Onpenenenve
OTHOCHUTEJIBHOU
BJIQXKHOCTH BO3yxa"

bub6anoTteka [JOK
https://m.edsoo.ru/ff0a7628

23

PeuieHnune 3agay Ha
omnpe/jeJieHre BJAXKHOCTHU
BO3/yxa

24

[IpyHI MBI pabOThI
TEINJIOBBIX JIBUTATEeH.
[lapoBas Typ6uHa.
JIBUraTesIb BHYTPEHHETO
CropaHus

25

KII/l TenyioBoro
JABUrarteJis. TensoBbie
JIBUTATEJIU U 3allMTA
OKpY>KalollleH cpesibl

bub6anoTteka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHHUs U
npeBpalleHusd SHepTUH B
TeIJIOBBIX IpoLeccax

27

[TogroToBKa K
KOHTPOJIbHOU paboTe 1o
TeMe "TenioBble IBJIEHUS.
M3MeHeHMe arperaTHbIX
COCTOSIHUH BellecTBa"

bubanoreka LIOK
https://m.edsoo.ru/ff0a83f2




28

KoHTposibHas paboTta Nel
1o TeMe "TenyioBbIe
sAABJeHUs. U3MeHeHUe
arperaTHbIX COCTOSTHUU
BellecTBa"

bu6anoTteka [JOK
https://m.edsoo.ru/ff0a86ae

29

JueKkTpHU3ayud Tes. JBa
po/ia 3/IEKTPHUUECKUX
3apA40B

30

Ypok-uccnegoBanuve Nel
"daeKTpuU3aLus Te
WHAYKLMENX U TIPU
COMPUKOCHOBEHUH"

31

B3auMogelicTBue
3apsAKeHHBbIX TeJsl. 3aKOH
Kysnona

bubanoreka LIOK
https://m.edsoo.ru/ff0a87e4

32

JJIeKTpUYEeCKOe MoJIe.
Hanps»xeHHOCTb
3JIEKTPUYECKOro NoJs.
[IpyuHIUI cyniepno3unu
3JIEKTPHUYECKHUX N0JIer

bubaunoreka LIOK
https://m.edsoo.ru/ff0a8a0a

33

HocuTesn ayleKTprdecKkux
3apsAZ0B. JJleMeHTapHbIN
3apsaj. CTpoeHue aToMa

34

[IpoBOAHUKHU U
JAU3JIEKTPUKU. 3aKOH
COXpaHeHUs
3JIEKTPUYECKOro 3apsa/a

bubanoTteka [JOK
https://m.edsoo.ru/ff0a8ef6




35

PenieHnune 3agay Ha
NpuMeHeHUe CBOMCTB
3JIEKTPUYECKUX 3apAI0B

bubaunoreka LIOK
https://m.edsoo.ru/ff0a90cc

36

JJIEKTPUYECKUH TOK,
YCJIOBUSA €T0
CylL1eCTBOBaHHUS.
HWcToyHUKH
3JIEKTPHUYECKOI'0 TOKA

bubanoreka LIOK
https://m.edsoo.ru/ff0a95a4

37

JleficTBus
3JIEKTPHUYECKOTr0 TOKa

bub6anoTteka [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnegoBanve No2
"JlericTBUE
3JIEKTPUYECKOro NoJis Ha
NPOBOJHUKHU U
JIUIJIEKTPUKU"

39

JJIEKTPpUYECKUN TOK B
MeTaJlJ1aX, XKUAKOCTAX U
rasax

bub6anoTteka [JOK
https://m.edsoo.ru/ff0a9838

40

JdJIeKTprUYecKas LeNb U eé
COCTaBHbIe YaCTH

41

Cuna Toka. JlJabopaTopHas
paboTa Ne5 "U3smepeHue u
pery/jMpoBaHUe CUJIb
ToKa"

0.5

bub6anoTteka [JOK
https://m.edsoo.ru/ff0a8bd6

42

JJieKTpU4ecKoe
HanpspkeHue. BoabT™eTp.
JlabopaTopHas pabota Ne6
"HU3mepeHue u

0.5

bub6anoTteka [JOK
https://m.edsoo.ru/ff0a9e14




peryJvupoBaHue
HanpspKkeHusa"

43

ConpoTuBJieHHe
MIPOBOJHUKA. Y ieJIbHOe
COINPOTUBJIEHUE BellleCcTBa

bubaunoreka LIOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTopHas pabota Ne7
"3aBUCUMOCTDb
3JIEKTPUYECKOT0
CONPOTUBJIEHUSA
NPOBOAHHUKA OT €T0
JUIMHBI, TJI0LAZU
NONepevyHoro ceyeHus u
MaTepuasa

bub6anoTteka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTDB CUJIBI TOKA
OT Hanpsi>keHUsl. 3aKOH
Oma a4 yyacTka Lenu

bu6anoTteka [JOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTopHas paboTta N8
"UccnepoBaHue
3aBHCUMOCTH CHUJIbI TOKQ,
U/y1ero 4yepes pe3ucTop,
OT CONPOTHBJIEHHUS
pe3ucTopa u HanpsiKeHUs
Ha pe3ucrtope"

bubaunoreka LIOK
https://m.edsoo.ru/ff0aa04e

47

[locnepoBaTesibHOE U
napaJijiesibHOe
COeIMHEeHUs IPOBO/JHUKOB

48

JlabopaTopHas pabota N29
"[IpoBepka npaBuJa

bub6anoTteka [JOK
https://m.edsoo.ru/ff0aaa58




CJIOX)KEHUS HalpsKeHU U
IpHU NOCJIe,0BaTeTbHOM
COeJJUHEHUH JIBYX
pe3UCTopoB”

JlabopaTopHas paboTa
Ne10 "[IpoBepka npaBuJjia

bub6anoTteka [JOK

49 /I CHUILI TOKA U https://m.edsoo.ru/ff0aadle
napaJijieibHOM
COeJJUHEHUHU PE3UCTOPOB"
PewuieHue 3a/1a4 Ha

c0 NpuMeHeHHe 3akoHa OMa Bbubanoreka LIOK
JUUIS1 Pa3JIMYHOTO https://m.edsoo.ru/ff0aaf8a
CcoeZIMHEHUsI MPOBOJHUKOB
Pa6oTa 1 MoLHOCTb

51 aneKTqueC}fj)ro TOKa. Bubmorera LOK

https://m.edsoo.ru/ff0ab124

3akoH /Ixoysga-JleHya
JlabopaTopHasi paboTa

c9 Ne11 "OnpepneneHue BbubanoTeka LIOK
paboThbI U MOIIHOCTH https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTO TOKa"
JJIeKTpHUYEeCKHUE LeNU U
noTpebuTenu

53 BJIe}I()TpI/I‘{eCKOﬁ 3HEpTrYHU B Bubmorera LOK

https://m.edsoo.ru/ff0ab660

6bITy. KopoTkoe
3aMbIKaHHUE

c4 [TocTOsIHHBIE MAarHUTHI, UX

BBaHMOﬂeﬁCTBHe




55

Ypoxk-uccaenosanue Ne3
"N3y4yeHue noJsen
MOCTOSIHHbIX MAarHUTOB"

bubaunoreka LIOK
https://m.edsoo.ru/ff0ac3d0

56

MarbHuTHoOe moJie.
MarHuTHoe noJie 3eMJIM U
ero 3HadyeHMUe AJis )KU3HU
Ha 3eMJie

bubaunoreka LIOK
https://m.edsoo.ru/ff0acOba

57

[TogroToBKa K
KOHTPOJIbHOM paboTe 1o
TeMe "JJIEeKTpUUECKUE
3apsA/bl. 3apsKeHHbIe
TeJsa U UX
B3aHUMO/JIeHCTBUS.
[locTossHHBIN
3JIEKTPUYECKUN TOK"

bubaunoreka LIOK
https://m.edsoo.ru/ff0abd2c

58

KonTposibHas paboTta Ne2
o TeMe "JJIeKTPpUYECKUE
3apAaAbl. 3apsKeHHble
TeJsa U UX
B3aHUMO/JIeHCTBUS.
[locTossHHBIN
3JIEKTpUYeCKUH ToK" /
Bcepoccuiickas
NpoBepoyHas paboTa

bub6anoTteka [JOK
https://m.edsoo.ru/ff0abea8

59

PesepBHBbIM ypok. PaboTa c
TEKCTaMHU IO TEMe
"[locTOAHHBIN
3JIEKTPUYeCKUH ToK" /

bubaunoreka LIOK
https://m.edsoo.ru/ff0acdcé




Bcepoccuiickas
poBepoYHas paboTa

60

OnsIT 3pcTena.
MarsHuTHoe 1oJie
3JIEKTPUYECKOTO TOKaA
MarHuTHoe noJie KaTyLIKU
C TOKOM

bub6anoTteka [JOK
https://m.edsoo.ru/ff0acid2

61

[IpuMeHeHUe
3JIEKTPOMarHMTOB B
TexHuKe. J/lJabopaTopHas
pab6ota Ne12 "UsyyeHue
JleCTBHUA MarHUTHOTO
110J15 Ha TIPOBOJHUK C
TOKOM"

0.5

bub6anoTteka [JOK
https://m.edsoo.ru/ff0ac74a

62

JJIeKTpoABUTaTEJb
IIOCTOSTHHOTO TOKa.
Hcnosb3oBaHue
3JIeKTPO/IBUraTesel B
TEeXHUYECKHUX YCTPOUCTBAX
Y Ha TPaHCIIOpTe.
JlabopaTopHasi paboTa
Ne13 "KoHcTpyupoBaHue U
M3y4yeHHe paboThl
3JIEKTPOABUTraTENS"

bubaunoreka LIOK
https://m.edsoo.ru/ff0ac86c¢

63

OneiTel @apajges. 3aKkoH
3JIEKTPOMAarHUTHOU
MHAYKLUU. [IpaBuiio
JleHna




64

JJieKTporeHepaTop.
Crioco6blI noJry4YeHus
3JIeKTPUYECKOH SHEepTHH.
JJIeKTPOCTAHIMU Ha
BO300OHOBJISIEMBIX
VMCTOYHUKAX 3HEPTUHU

65

[TogroToBKa K
KOHTPOJIbHOM paboTe 1o
TeMe "JJIeKTpUYEeCKUe U
MarHUTHbIE sIBJIEHUS"

66

KoHTpoJibHas paboTa no
TeMe N3 "JeKTpuyeckue
Y MarHUTHbIE SIBJIeHUS"

bubanoreka LIOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIH ypok. PaboTa c
TEKCTaMU I10 TeMe
"TemnsioBble gaBjaeHUd"

bu6anoTteka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHbIM ypok. PaboTa c
TEKCTaMH IO TEMe
"MarHuTHbIe siBJieHUs"

OBIIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

68

14.5




9 KJIACC

Tema ypoka

Ko/in4yecTBO 4acoB

KoHTpo ibHBIE

Bcero
pa6oThl

IIpakTH4Yeckue
pa6oThl

JlaTa
U3y4YeHU

JneKTpoHHbIe HMPOBLIE
oOpa3oBaTeJ/ibHbIE

pecypcsl

MexaHU4YeCcKOoe JIBUXKEHHUE.
MaTepurasibHas TOYKa

Cucrema oTcyeTa.
OTHOCHUTENBHOCTD
MeEXaHHN4Y€eCKOIro ABHUKEHHUA

bubaunoreka LIOK
https://m.edsoo.ru/ff0ad474

PaBHOMepHOe
NpsIMOJIMHENHOE
JIBI>KEHUE

bu6anoTteka [JOK
https://m.edsoo.ru/ff0ad19a

HepaBHOMepHOe
NpsAMOJIMHEMHOE
JABxkeHue. CpeiHAA U
MTHOBEHHAsi CKOPOCTh

[IpssMosinHeHOE
PaBHOYCKOpEHHOe
JIBI>KeHUe. YCKopeHHe

bu6anoTteka [JOK
https://m.edsoo.ru/ff0ad8d4

CkopocTtb
NPSAMOJIMHEUHOTO
PaBHOYCKOPEHHOTO
JBKeHus. ['paduk
CKOpPOCTH

JlabopaTopHas pabota Nel
"OnpejeneHre yCKOpeHUs
TeJsia IpU

bu6anoTteka [JOK
https://m.edsoo.ru/ff0adb18




PaBHOYCKOPEHHOM
JBH>KEHUH 110 HAKJIOHHOH
IJIOCKOCTH"

CBoOOAHOE NaJleHHE TeJl.

IPY>KUHBI»

8 OnerTel Manunes
PaBHOMepHOe JBUKeHue
1o okpyxHocTHu. [leprog u
9 qaCTo?; o6pameﬂmli). ) Butamorexa LlOK
. https://m.edsoo.ru/ff0ael76
JIuHeliHadA U yriaoBas
CKOPOCTH
10 lleHTpocTpeMuTeNbHOE
yCKOpeHHe
11 [lepBbiit 3akOH Hbr0TOHA. BbubanoTeka LIOK
BeKTop CHUJIBI https://m.edsoo.ru/ff0ae612
12 BTopoi 3akoH HeroToHa. BbubanoTeka LIOK
PaBHOAeNCTByIOLAA CHUJIa https://m.edsoo.ru/ff0ae72a
13 TpeTtuii 3akon HbroToHa. bubauoteka [JOK
Cyneprnosunus U https://m.edsoo.ru/ff0ae982
Pemenuve 3asay Ha
14 HpI/IMeHeHI/ISSaKOHOB Butamotexa LlOK
https://m.edsoo.ru/ff0aeb6c
HeroToHa
15 Cusia ynpyroctu. 3aKOH BbubanoTeka LIOK
['yka https://m.edsoo.ru/ffO0aeca2
16 Pewenue 3aza4 no teme
«Cua ynpyroctu»
JlabopaTopHas paboTa N2 Bu6norexa LOK
17 «OnpefnesieHue )KeCTKOCTU

https://m.edsoo.ru/ff0aee28




bubaunoreka LIOK

18 Cuna Tpemius https://m.edsoo.ru/ff0af738
19 PemeHue 3aa4 o TemMme bub6anoTteka [JOK
«Cusia TpeHus» https://m.edsoo.ru/ff0afa26
JlabopaTopHas paboTa N23
20 "Onpenenenve BbubanoTeka LIOK
Ko3ddUIMeHTa TPeHHUs https://m.edsoo.ru/ff0af8be
CKOJIbXKEHUS"
PenieHue 3ajja4 o TeMe
21 "3aKoHBI HbeTOHa. Cuna Bubmorera LOK
. https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuia TpeHus
CuJia TSXKeCTH M 3aKOH
29 BCEMHUPHOTO TATOTEHHUS. BbubanoTeka LIOK
YckopeHUe CBOGOIHOTO https://m.edsoo.ru/ff0af044
naJieHus
Ypok-koHdepeHHs
"IBM>KeHUe TeJl BOKPYT
23 rPaBUTALMOHHOrO LieHTpa
(CorHeyHas cuctema).
['anakTuku"
Pemenue 3agad no teme
24 "Cuna Tﬂ}KefTI/I Y 3aKOH Bubmotera LlOK
.\ https://m.edsoo.ru/ff0af5{8
BCEMHUPHOTO TATOTEHHUS
[lepBast KocMU4YeCKast
25 CK(}))pOCTb. HeBecoMocTb 1 Bubmorera LOK
https://m.edsoo.ru/ff0af33c
neperpy3Ku
26 PaBHOBecue bubaunoreka LIOK

MaTepHaﬂbHOﬁ TOYKH.

https://m.edsoo.ru/ff0afe36




A6cosloTHO TBEpAOE TeJlo.
PaBHOBecue TBEpOro Tesa
C 3aKPeIIEHHOH 0ChI0
BpalleHuA. MOMEeHT CHUJIbI.
LleHTp TAXKeCTH

27

PaBHOBecue
MaTepUaIbHOHN TOUKH.
AG6coI0THO TBEPJ0€ TeJIO.
PaBHOBecue TBEpAOro Tesa
C 3aKpeIJIEHHOH 0ChIo
BpalleHuA. MOMEeHT CHUJIbI.
LleHTp TAXKeCTH

bubanoreka LIOK
https://m.edsoo.ru/ff0afe36

28

PaBHOBecue
MaTepuaJbHOH TOUKH.
A6cosl0THO TBEpAOE TeJlo.
PaBHOBecue TBEpAOro Tesa
C 3aKpeIJIEHHOH 0ChIo
BpalieHua. MOMEHT CUJIBL.
LleHTp TAXKECTH

29

PenieHue 3agay no teMe
"MomMeHT cuJibl. LleHTp
TSKEeCTH"

bubaunoreka LIOK
https://m.edsoo.ru/ff0b02b4

30

[TogroToBKa K
KOHTPOJIbHOM paboTe 1o
TeMe "MexaHH4ecKoe
JBHKEHHUE.
B3aumogeilictBue Tea"

bubanoreka LIOK
https://m.edsoo.ru/ff0b0408




31

KoHTposibHas paboTta Nel
1o TeMe "MexaHHU4ecKoe
JBIDKEHHe.
B3aumogeiictBue Tes"

bu6anoTteka [JOK
https://m.edsoo.ru/ff0b06ec

32

WUmMmnyabc Tesna. UMnynbe
CUJIBbL. 3aKOH COXpaHEeHHUA
HUMIIyJIbCa. YIIpyroe u
HeyIpyroe
B3auMOoO/JieHCTBUE

bu6anoTteka [JOK
https://m.edsoo.ru/ffOb07fa

33

PeuieHue 3ajja4 o TeMe
"3aKoH coOXpaHeHUSs
MMITyJibca"

bu6anoTteka [JOK
https://m.edsoo.ru/ff0b096¢

34

Ypok-koHbepeHLUs
"PeakTHBHOE ABHKEHHE B
NpUpO/Jie U TeXHUKe"

35

MexaHuveckas paboTa 1
MOILHOCTb

bubaunoreka LIOK
https://m.edsoo.ru/ff0b0a84

36

Pab6oTa cuJbl TAXKeECTH,
CHJIBI YIIPYTOCTH U CUJIbI
TpeHUs

bubaunoreka LIOK
https://m.edsoo.ru/ff0b0db8

37

JlabopaTopHas pabora Ne4
«OnpepeneHre paboTbl
CUJIbI TPEHUS NIPU
paBHOMEPHOM /IBHXKEHUU
TeJia 10 TOPU30HTAIbHOU
MOBEPXHOCTHU»

38

CBfI3b 3HEpPruu U paboThI.
[loTeHUMa/IbHAA 3HepPrUd




KrnHeTu4yeckas aHeprus.

bubanoreka LIOK

39 Teopema o KuHeTHeckoR https://m.edsoo.ru/ff0b0c32
3HEepruu

40 3aKOH COXpaHeHHUs
3HEpPrUur B MEXaHUKE
JlabopaTopHas pabota Ne5

41 «I/I3yl11)elelz 3aK(I))Ha Butamotexa LlOK

https://m.edsoo.ru/ff0b12fe

COXpaHEeHUsI IHEPTUU»

47 KosiebaTesibHOE ABIKEHHE bu6anoTteka [JOK
U ero XapaKTepPUCTUKH https://m.edsoo.ru/ff0b1858
3aTyxaroliue KoJjebaHus.

43 ani’ym,uimble KOJIeOaHUs. Bubmorera LOK

https://m.edsoo.ru/ff0b20f0

Pe3oHnaHc
MaTemaTryeckui u

4 NpPYKUHHbIA MasiTHUKU
Ypok-uccaenosanue Nel

45 «3aBUCUMOCTH Ilepuoa Bubsinoreka LIOK
KoJIe6aHUH OT )KeCTKOCTH https://m.edsoo.ru/ff0b197a
NpPYKHUHBI ¥ MacChl Fpy3a»
[IpeBpaleHue s3Hepruu

46 NpY MeXaHUYEeCKUX
KoJ1e6aHUAX
JlabopaTopHasi pabota N26

47 «OnpefesieHue 4acTOTHI U Bu6auoTteka LJOK
nepuro/ia KojiebaHUuM https://m.edsoo.ru/ffOblaec
NPYKUHHOTO MasiTHUKA»

48 JlabopaTopHasi pabota Ne7 bubaunoteka [JOK

«IIpoBepka He3aBUCUMOCTHU

https://m.edsoo.ru/ff0b197a




nepyo/a KoyebaHuM rpyaa,
NO/iBELIEHHOTO K HUTH, OT
Macchel rpy3a»

49

MexaHu4YeCcKHe BOJHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpoosibHbIE U
ronepeyHble BOJIHBI

bubanoreka LIOK
https://m.edsoo.ru/ff0b21fe

50

Ypok-koHpepeHUA
"MexaHUYECKHE BOJIHEI B
TBEPLOM TeJle.
CelicMHYecKHe BOJIHBI"

51

3ByK. PacnipoctpaHeHue u
OTpaXKeHHe 3ByKa

52

Ypoxk-uccaenoBanue Ne2
"HaburoneHue
3aBUCUMOCTHU BbICOTHI
3BYKa OT 4YaCTOThI"

53

['pOMKOCTB 3ByKa U BbICOTA
TOHA. AKyCTUYEeCKUH
pe30HaHC

54

Ypok-koHpepeH A
"YabTpa3ByK U HHOPaA3BYK
B IPUPO/IE€ U TEXHUKE"

bub6anoTteka [JOK
https://m.edsoo.ru/ff0b23ca

55

[ToagroToBKa K
KOHTPOJIbHOU paboTe 1o

TeMe "3aKOHbI COXpaHEHHUSI.

MexaHu4yecKue KojsebaHud
U BOJIHBI"

bu6anoTteka [JOK
https://m.edsoo.ru/ff0b25f0




56

KoHTposibHas paboTtaNe2
1o TeMe "3aKOHBI
COXpaHEeHHSI.
MexaHu4eckue KoJiebaHus
Y BOJIHBI"

57

JJIeKTpOMarHuTHoe ToJIe.
JJIeKTpOMarHuTHbIE
BOJIHBI

bu6anoTteka [JOK
https://m.edsoo.ru/ffOb2abe

58

CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH

59

Ypok-koHbepeHLUs
"lIkaJa
3JIEKTPOMArHUTHbIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHMUTHBIX BOJIH
JIJISI COTOBOM CBSI3H"

bub6anoTteka [JOK
https://m.edsoo.ru/ff0b2fe6

60

Ypok-uccnegoBanuve N3
"H3y4yeHue CBOWCTB
3JIEKTPOMArHUTHBIX BOJIH C
OMOLIbI0 MOOUIBHOTO
TesiepoHa”

bub6anoTteka [JOK
https://m.edsoo.ru/ff0b2cé6c

61

PenieHnune 3agay Ha
omnpejeJieHue 4acTOThl U
JUTAHBI 3JIEKTPOMAarHUTHOM
BOJIHBI

62

JJIeKTpOMarHuTHas
npupoga ceeta. CKopocTb

bubanoreka LIOK
https://m.edsoo.ru/ff0b31d0




cBeTa. BosiHOBBIE cBoOMicTBa
cBeTa

63

UcTo4yHuKM cBeTa.
[IpAMosinHeHOE
pacnpocTpaHeHUe CBeTa.
3aTtmeHud CosiHLa U JIyHbI

bubaunoreka LIOK
https://m.edsoo.ru/ff0b3658

64

3aKOH OTpakeHus CBeTa.
3epkasia. Pemienue 3aza4
Ha NIpUMeHeHHe 3aKOHa
OTpPaXKeHHUS CBeTa

bubanoreka LIOK
https://m.edsoo.ru/ff0b38c4

65

[IpesioMmnenue cera.
3aKOH NpeJIOMJIeHUs CBETA

bu6anoTteka [JOK
https://m.edsoo.ru/ff0b3aea

66

[lo1HOe BHYTpeHHee
OTpakeHue CBeTa.
Ucnosb3oBaHKe IOJTHOTO
BHYTPEHHEero OTPaKeHH!s B
ONTHUYECKUX CBETOBOJAX

bubanoreka LIOK
https://m.edsoo.ru/ff0b3c5c

67

JlabopaTopHas pa6ota N8
"UccnenoBaHue
3aBHCUMOCTH yTJIa
IpeJIoMJIEHUSI CBETOBOTO
Jiyda OT yrJia aJieHusl Ha
rpaHUle "BO3yX-CTEKJIO

68

Ypok-koHpepeH A
"Hcnosb30BaHue MOJIHOTO
BHYTpPEHHET0 OTPAXKEeHHS:
CBETOBO/bI,
ONTUKOBOJIOKOHHAS CBSA3b"




JIna3pl. OnTHUYecKad cuia

bubaunoreka LIOK

69 JINH3bI https://m.edsoo.ru/ff0b3f2c
70 [locTpoeHue n3obparkeHU U bubauoteka [JOK
B JIMH3ax https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabota N29
71 "Onpegenenve ¢oKyCHOTO BbubanoTeka LIOK
PACCTOSTHUS U ONITUYECKOH https://m.edsoo.ru/ff0b4206
CWJIBbI COOUparoIei JIMH3bI"
Ypok-kKoHpepeH U
72 "gnTquci)anHL:BOBble Bubmorera LOK
., https://m.edsoo.ru/ff0c0a7e
npubopbI
73 I'1a3 Kak onTUYecKast bub6anoTteka [JOK
cucreMa. 3peHue https://m.edsoo.ru/ff0b4684
Ypok-koHpepeHHs
74 "JledbekTnl 3peHus1. Kak
COXpaHUTb 3peHue"
PassioxkeHue 6eioro ceeta
B Cl1eKTp. ONbITHI
75 Hb}OTOHpa. CinoxxeHue Bubmorera LOK
https://m.edsoo.ru/ff0cOf4c
CIEeKTpPaJbHbIX LBETOB.
Jvcnepcuda cBeTta
JlabopaTopHasi paboTa
Ne10 "OnbIThI IO
pasJio’KeHHI0 6esioro cBeTa Bu6norexa LIOK
76 B CIIEKTP U BOCIIPUATHUIO

1BeTa NpeMeTOB NP UX
Hab6JII0IeHUU Yyepe3
1BeTOBbIe QUABLTPHI"

https://m.edsoo.ru/ff0cOe2a




Ypok-npakTukym 1
"BoJIHOBBIE CBOIICTBA

77 cBeTa: JUCIepcus,
UHTeppepeHLUs U
Judpaxkuusa”
OneiTel Pesepdoppa u
78 nJIaHeTapHaﬂp?;oignb Bubmorera LOK
https://m.edsoo.ru/ff0c12a8
aToMa
79 [Toctynatel bopa. Mozenb
aTtoma bopa
30 | caemmaronond Komme, B vorera L10K
. https://m.edsoo.ru/ff0c144c
JIuHel4aThle ClIeKTPhI
YpOK-NpakTUKyM 2
81 "I’I[)a6ﬂ}op,£[eHI/Ie ZHeKTpOB Bubamorera LOK
. https://m.edsoo.ru/ff0c1550
HCIyCKaHUs
82 Paii0aKTUBHOCTDb U eé bubaunoreka LIOK
BU/IbI https://m.edsoo.ru/ff0c1672
83 CTpoeHHe aTOMHOTO Apa. BbubanoTeka LIOK
Hyk/ioHHag MoJiesib https://m.edsoo.ru/ff0c18ac
84 PagnoakTuBHbIE bu6anoTteka [JOK
npeBpalieHus1. U30Torbl https://m.edsoo.ru/ff0clal4
Pewrenue 3aza4 no teme:
85 "Paﬂl/loaKTl/I'gHble Bubsmotexa I{OK
\ https://m.edsoo.ru/ff0clb4a
npeBpalleHUs
86 [lepuog nosypacnaga
87 Ypok-koHpepeH A BbubanoTeka LIOK

"PasroaKTUBHBIE

https://m.edsoo.ru/ff0c2126




W3JIy4eHUs B IPUPO/IE,
MeJIuIMHe, TeXHHUKe"

88

AnepHble peakyuu. 3aKOHBI
COXpaHeHHUsI 3apsiZ0BOTO U
MacCOBOI0 YHCes

bubanoreka LIOK
https://m.edsoo.ru/ff0c1c58

89

JHeprus CBsI3U aTOMHBIX
anep. CBA3b Macchl U
9Hepruu

bubanoreka LIOK
https://m.edsoo.ru/ff0cl1d7a

90

Pemenue 3ajja4 no teme
"flnepHble peakuun”

91

Peakuuu cuHTe3a u
JesieHus agep. UcToyHUKH
3Hepruu CoJiHLIA U 3BE3],

bu6anoTteka [JOK
https://m.edsoo.ru/ff0c1e88

92

Ypok-koHdepeHIUsA
"flnepHasi aHepreTUKa.
JleicTBHSA palJMOAKTUBHBIX
W3JIy4YeHUH Ha XKUBbIe
OpraHusMbl"

93

[TogroToBKa K
KOHTPOJIbHOM paboTe 1o
TeMe "JJIeKTpOMarHUTHoOe
noJie. JJIeKTPOMarHUTHbIE
BOJIHbL. KBaHTOBBIE
sBJIeHU"

bubaunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

KoHTposibHast paboTta N3
0 TeEMe
"JJIeKTpOMarHuTHOE MoJIe.
JJIeKTpOMarHuTHbIE




BOJIHBI. KBaHTOBEIE
aBJieHUa"

[loBTOpEeHUE, 060611IEHHE.
JlabopaTopHble pabOThI 110

bubaunoreka LIOK

95 Kypcy "B3aumojeiictBue https://m.edsoo.ru/ff0c245a
Tea"
[loBTOpEeHUE, 060611EHHE.
PemeHue pacyeTHBIX U
96 Ka‘{eCTBeI-l:HbIX 3ajJ1a4 1no Bubanoreka [{OK
., https://m.edsoo.ru/ff0c2572
TeMe "TenyioBble
npoueccor”
[ToBTOpEHME, 060061IEHHE.
PelreHure pacyeTHbIX U
97 Ka‘{ECTBeI-II)HbIX 3ajJa4 1o Bubanoreka LOK
. https://m.edsoo.ru/ff0c2a2?2
TeMe "KII/| TenoBbIX
JBUraTesen”
[loBTOpEeHUE, 06061IEHHE.
PemeHue pacyeTHBIX U
98 Ka‘{ECTBe:HbIX 3ajad4 o Bubmotexa I{OK
., https://m.edsoo.ru/ff0c2b30
Teme "KII/J|
3JIEKTPOYCTaHOBOK"
[ToBTOpPEHME, 0OOOIIEHME.
99 JIa6opI;ToprIe pa;-z)TbI no Bubmorera LOK
. .\ https://m.edsoo.ru/ff0c2c52
Kypcy "CBeTOBbI€E SIBJIEHHUS
[loBTOpEeHUE, 06061IEHHE.
100 Pa6oTa c TeKCcTaMHu 10 TeMe bubanoreka LIOK

"3aKOHbI COXpaHEHHUS B
MeXaHUKe"

https://m.edsoo.ru/ff0c2d6a




[ToBTOpPEHME, 0O0OOIIEHME.
BTOpery HeHn bubanoreka LIOK

101 Pa6 1
aboTa € TEKCTaMH MO TEME https://m.edsoo.ru/ff0c2e82

"KoJsie6aHuA U BOJIHBI"

H ) 6 6 *
OBTOpEHHE, 000011IEHHE Bubsnoreka LIOK

102 Pa6 1
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MPOBEPAEMBIE IPEAMETHBIE PE3YJIbTATBI OCBOEHHWA OCHOBHOM
OBPA30BATEJ/IbHOM IPOTPAMMbI OCHOBHOI'O OBIIIET'0 OBPA30BAHMA

7 KJIACC

Ko,
npoBepsieMoro
pe3yJsibTaTa

[IpoBepsieMble NpeAMeTHbIE pe3y/IbTaThl 0CBOEHUS
OCHOBHO# 06pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
0o011ero o06pa3oBaHus

1.1

HCII0JIb30BATb U3YyYE€HHbIE€ TIOHATUA

1.2

pa3/in49aTb ABJIEHHUA 11O OITMCAHHUIO UX XdPaKTEPHBIX CBOWCTB U
Ha OCHOB€ OIIbITOB, A€EMOHCTPHUPYIOUINX JAHHOE (l)I/ISI/I‘IeCKOE

ABJIEHHE

1.3

pacnosHaBaTb NPOsIBJEHUE W3YyUYeHHbIX PU3NYECKUX SBJIEHUN
B OKpY’>KallleM MHUpe, B TOM 4ucjae Pu3nyecKue sIBJEHUS B
NpupoZie, MPU 3TOM IepeBOAUTH MPAKTUUECKYH 3aJayy B
y4eOHY10, BbIEJSTh CYlLeCTBeHHble CBOWCTBA (MPU3HAKH)

bU3NUECKUX ABJIEHUIN

1.4

ONMCBIBATh U3yYeHHbIe CBOMCTBA TeJ U GU3NYeCKUe sIBJIEeHMUS,
MCN0J1b3ys pU3NYeCcKUe BeJIMYMHDI, IPU ONMUCaHUU IPAaBUJIbHO
TPaKTOBaThb PU3NYECKUN CMBICJ MCI0JIb3YEeMBbIX BEJIUYUH, UX
0003Ha4YeHUsA U eJUHHULbl PU3UYECKUX BEJUYUH, HAXOLUTb
dopMyJibl, CBA3BIBAIOLIME JAaHHYI (PU3UYECKYI0 BEJIUYUHY C
JPyTMMHU  BeJMYMHAMM, CTPOUTb TIpadUKU H3y4YeHHBIX

3aBUCUMOCTeN PpU3NUEeCKUX BeJTUYMH

1.5

XapaKTepHU30BaTb CBOWCTBa TeJ, (QU3UYECKUe SIBJIEHUS U
IPOLeCChl, UCTOIb3ysl U3yYeHHble 3aKOHbI, IPU 3TOM JlaBaTh
c/oBeCHYI0 (GOpPMYJIMPOBKY 3aKOHAa W 3alMUCbIBaThb €ro

MaTeMaTU4€CKOe BbIpaXeHune

1.6

00'BSICHATh (l)I/ISI/I‘IeCKI/Ie ABJIEHHUA, [TpOLeCChbl 1 CBOMCTBA TeJl, B
TOM quciie H B KOHTEKCTe CI/ITyaL[I/Iﬁ MMPpaKTHUKO-
OPUEHTHUPOBAHHOTI'O XapakKTepa: BBIABJIATD NMPpUYHUHHO-
CJieACTBEHHbI€ CBA3HU, CTPOUTDb 00bsicHeHHe U3 1 - 2
JIOTUYECKHUX 1IaroB C 01'[0p0171 Hal- 2 HN3Yy4YE€HHBbIX CBOMCTBA
Cl)I/IBI/I‘IECKI/IX HBHeHHﬁ, (l)I/IBI/I‘{eCKI/IX 3dKOHa HNJIn

3dKOHOMEPHOCTH




1.7

pemiaTb pacyéTHble 33Jjaud B 1 - 2 [eUCTBUA, HUCHOJIb3ys
3aKOHbl U QOopMyJibl, CBA3bIBawoLiMe GU3UYECKHe BeJMYUHBI:
Ha OCHOBEe aHa/Ju3a YCJIOBUA 3aJa4M 3alMCbIBaTh KpaTKoe
yCJIOBUE, NOACTABAATh GU3NYECKUe BeJUUYUHbI B GOPMYJIbl U
NPOBOJUTb PACY€Thl, HAXOAUTH CIpPaBOYHble J[lAHHBIE,
Heo6X0AuMble A1 pelleHUA 3ajady, OLIeHUBATb

peasIMCTUIHOCTDb HOJIy‘IGHHOﬁ Cl)I/I3I/I‘{eCKOﬁ BE€JINYHUHBI

1.8

pacnosHaBaTh MNpPO06JIEMBI, KOTOpble MOXHO pPELIUTb IpHU
nomoud U3UYECKUX METOJI0B, B ONMMCAHUM MCCJIeLOBaHUSA
BbIJIeJIITh ~ NPOBepsieMOe  MpeAloJiodkeHWe  (rumortesy),
pa3jdyaTh U HUHTEPHPETUPOBATH MOJIYYeHHBIH pe3y/bTar,
HaxoJWUTh OIIMOKM B XOJe OIbITA, JleJaTb BBIBOJbI IO €ro

pe3y/jbTaTaM

1.9

IPOBOJUTL OMNBITHI MO HaOJIOAEHUI0 (PU3NYECKUX SBJIEHUU
W1 GU3NYEeCKUX CBOUCTB TeJl: pOPMYyIMpPOBATh NPOBepsieMble
NpeANoJIOKeHUs, COOUpaTh YCTAHOBKY M3 IpeJJIOXKEeHHOIO
000pyZl0BaHHUSA, 3alMCbIBAaTh XOJ ONblTa U (GOPMYJUPOBATH

BbIBO/bI

1.10

BBIMOJIHATL  NpsIMble HU3MEpeHUs] C  HUCHO0JIb30BaHUEM
aHaJIOTOBbIX U LUPPOBBIX NPHUOOPOB, 3aNMChIBATh OKa3aHHUS
npubopoB € y4ETOM 3aZlaHHOM abGCOIOTHOM MOTPEUIHOCTH

U3MepeHUuNn

1.11

IPOBOJUTb UCCIEeJ0BaHUE 3aBUCUMOCTH OJAHOU Pu3nUecKou
BEJIMYMHBI OT JIPyroil C UCMI0JIb30BAHUEM NPSMbIX U3MEPEHUH,
y4aCcTBOBaTh B IJIAHMUPOBAaHUU Yy4yeOHOTrO HCCJIeJ0BaHUS,
co6UpaTh YCTAaHOBKY U BBINOJHATb HW3MepeHUs, CJeays
NpeAJO)KeHHOMY  IJIaHy,  (QUKCUPOBAaTb  pPe3yJbTaThbl
NOJIYY4eHHOW 3aBUCHMMOCTH (U3UYECKUX BeJUYUH B BU/JE
NpeJOKeHHbIX Tab/aul, U TpadUKOB, JAesaTb BBIBOAbLI MO

pe3yjsibTaTaM UCCIEOBAHUA

1.12

IPOBOJIUTh KOCBEHHble H3MepeHUsT (PU3UYECKUX BEJUYHH,
cieayss NpeAJO)KeHHOM MHCTPYKUUM: TPU  BbINOJHEHUH
M3MepeHU coOUpaTh 3SKCIEePUMEHTAJbHYI0 YCTAaHOBKY H

BBIUMCJISTh 3HaYeHHE HCKOMOM BeJTUYHUHbBI




1.13

co0JII0/IaTh MpaBuJia TEXHUKHW 6e30MacHOCTU MpHU paboTe C

JIabopaToOpHBIM 060PYAOBAaHUEM

1.14

yKa3blBaThb NPUHLMIBI JeUCTBUSA NPUOOPOB M TeXHUYECKUX
YCTPOWCTB, XapaKTepru30BaThb MPUHLUIIBI JleUCTBUSA
M3y4YeHHbIX IPUOOPOB U TEXHUYECKHUX YCTPOWCTB C MOMOLIbIO
UX ONMCAHMs, UCNOJb3ys 3HAHUA O CBOMCTBax (U3UYECKUX
SBJIEHU U  HeobxoAuMble  (QuU3UYEeCKHE 3aKOHbl U

3dKOHOMEPHOCTH

1.15

NPUBOAUTL NMPUMepPbl (HAaX0AUTh HHOpPMALUIO O IpUMepax)
NPaKTUYECKOTO0 MCHOJb30BaHUsA (U3WYECKUX 3HAHUU B
NOBCEIHEBHOM KU3HU AJis1 obecrniedyeHUs1 6€30MaCHOCTH MpHU
obpallleHUH C NPUOOPAaMU U TEXHUYECKUMH YCTPONCTBAMH,
COXpaHeHHUs 3/I0POBbsl U COOJIIOJIEHUS] HOPM 3KOJIOTUYECKOTO

NOBeJIeHHUs B OKpY Kalolllel cpejie

1.16

oOCymeCTBJIATDb OT60p HNCTOYHHUKOB I/IHCl)OpMaL[I/II/I B CEeTH
I/IHTepHET B COOTBETCTBUH C 3aIdHHBIM IIOMCKOBbLIM 3dIIPOCOM,
Ha OCHOBE€ HMeEIHXCA 3HAaHUU U I'IYTéM CpaBHEHUA
pPa3/IM9HbIX MCTOYHHKOB BBIAEJIATD PIHCl)OpMaLlI/I}O, KOTOpad

ABJIAETCA HpOTI/IBOpe‘{I/IBOI‘/JI WJIM MOXKET OBITh HeﬂOCTOBepHOﬁ

1.17

MCNO0JIb30BaTh IPU  BBINOJHEHHWH Y4yeOHBbIX 3aJaHUU
Hay4YHONOMNYJ/IIPHYI0 JIMTEPATYypy PU3UYECKOro COJep:KaHMUs,
CipaBOYHble MaTepuasibl, pecypcbl ceTu UHTepHeT, BiIaJleThb
NpuéMaMM KOHCHEeKTUPOBAaHUS TeKCTa, MpeoOpa3oBaHUsA

MHPOpMaIMU U3 OZHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3JlaBaTb COOCTBEHHble KpaTKHe MHCbMEHHble U YCTHbIE
COOOLeHUsI HAa OCHOBe 2 - 3 MCTOYHUKOB HHPoOpManuu
dusnveckoro cojiepkaHvsi, B TOM 4YMUC/Ie NYyOGJUYHO JesaTh
KpaTKHe COOOIeHUs O pe3ysbTaTaX NPOEKTOB UJIU Y4eOHbIX
uccaeJ0BaHUM, IPU 3TOM I'PaMOTHO MCII0JIb30BaTh U3y4YE€HHbIN
NOHATUHHBIA annapaT Kypca QU3UMKH, CONPOBOX/JIAThb

BBICTYIlJIEHUE NIpe3eHTal el

1.19

IpU BBINOJHEHUM Y4YeOHBbIX INPOEKTOB M HCCAe0BaHUU
pacnpezienaTb 00S3aHHOCTU B TpyIllle B COOTBETCTBHUU C

NNOCTaBJIEHHBIMH 3aJa4aMi, CJIeJUTHb 3a BBIIIOJIHEHHWMEM IIJIaHA




JelCcTBUH, aJleKBaTHO OlleHWBaTb COOCTBEHHBIHM BKJIaJ B
JleITeJIbHOCTb TPYIMIbl, BBICTPAUBaTb KOMMYHUKATUBHOE

BSaHMOﬂeﬁCTBHe, Y4YUTbIBad MHEHHUE€ OKPYXKAKIIHNX

8 KJIACC

Ko,
npoBepsieMoro
pe3yJsibTaTa

[IpoBepsieMble npeAMeTHbIE pe3y/IbTaThl 0CBOEHUS
OCHOBHO# 06pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
0o011ero o06pa3oBaHus

1.1

HCIIOJIb30BATb NOHATHA

1.2

pas3nyaTh SABJIEHUS 10 ONUCAaHUIO UX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX JaHHOe $U3uYecKoe

ABJIEHH e

1.3

pacnosHaBaTb NpOsIBJIEHHE N3yUYeHHbIX PU3NYeCKUX ABJIEHUU
B OKpY’KawllleM MHpe, B TOM 4ucjie Pusnyeckue sIBJEHUS B
NpupoZie, MPU 3TOM IepeBOAUTH MPAKTUUECKYH 3aJayy B
y4eOHY10, BbIEJSTh CYlLleCTBeHHble CBOWCTBA (MPU3HAKH)

du3nvecKux siBJeHUN

1.4

ONMUCBHIBAaTh U3y4YeHHbIe CBOMCTBA Tes U pU3UUeCKUe SIBJIEHHUS,
UCN0J1b3ysl pu3nUecKre BeJIMYMHbI, IPU ONUCAHUU PABUJIbHO
TPaKTOBaTb (PU3UUYECKUH CMBICJ HMCHOJIb3yeMbIX BeJWYHUH,
0603HAYeHUsI U eJUHHULbl PU3UYECKUX BEJUYUH, HAXOJUThb
dopMyJibl, CBA3bIBalOLME JAAHHYI QU3UYECKYH0 BEJUYUHY C
JPyTUMH  BeJIMYMHAMHM, CTPOUTh TpadUKHU H3yYeHHBIX

3aBUCUMOCTeN PpU3NYECKUX BeJTUYMH

1.5

XapaKTepHU30BaTb CBOWCTBA TeJ, (U3UYECKUe SBJIEHUS U
IPOLECChl, UCTOJ/Ib3ysl U3yYeHHble 3aKOHbI, IPU 3TOM JlaBaThb
c/oBeCHYI0 (GOpPMYJIMPOBKY 3aKOHAa UM 3alMUCbIBaThb €ro

MaTeMaTHU49eCKO€e BbIpaXXeHHne

1.6

00bSICHATH (QU3UYECKHE MPOIecChbl U CBOMCTBA TeJ, B TOM
YuCJIe U B KOHTEKCTE CUTYallui MPaKTUKO-OPHEHTUPOBAHHOTO
XapaKTepa: BbIBJIATb NPUYUHHO-C/IEJCTBEHHbIE CBS3H,

CTPOUTH 00bsICHEHUE U3 1 — 2 JIOTHUYECKUX 11aroB C HOMOLIbIO




1 - 2 U3y4yeHHBIX CBOUCTBA pU3NYECKUX SIBJIEHUH, GU3UYECKUX

3dKOHAa UJIM 3aKOHOMEPHOCTH

1.7

pemaTb pacuyéTHble 3afa4u B 2 - 3 JeMCTBUSA, UCIOJb3yd
3aKOHBI U GopMyJibl, CBsi3bIBalOLiMe U3UYECKHE BEJUUYUHBI:
Ha OCHOBe aHaJ/M3a YCJIOBUS 3aJlaud 3alMChIBaTb KpaTKoOe
yCJIOBUE, BBISIBJISATb HEJJOCTATOK JAHHBIX /151 pellleHUs 33/1a4H,
BbIOMpPATh 3aKOHbl U (OpMyJibl, HeoOXOAHWMble nJs eé
pelieHUsi, TPOBOAUTL PAcY€Thl U CPaBHUBATHL MOJYYEHHOE

3Ha4YeHue (l)I/ISH‘{eCKOﬁ Be€JIMYHUHBI C U3BBECTHBIMU JaHHBIMU

1.8

pacCiio3HaBaThb l'IpO6JIeMbI, KOTOpbl€ MOXHO peluTb IIpHU
IIOMOIIIH (1)PI3PI‘1€CKI/IX MeTOO0B, HCII0JIb3YA OIllKMCaHHne
HCCIeJ0BaHHA, BbIACJATHb IIpoBepdAeMoe IMpeaAIloJJIoKeHue,
OLl€EHHWBATb MMpaBUJIbHOCTb nopdaaka npoBeaeHUudA

Hccae0BaHUs, eJ1aTh BbIBOJbI

1.9

IPOBOJUTh OMNbBIThl MO HAaOJIOAEHUID (QU3NYECKUX SIBJIEHUU
uJ1 GU3NYEeCKUX CBOUCTB TeJl: pOPMYyIUPOBATh MPOBEpPsieMble
NpeANoJIO’KeHUs, COOUpaTh YCTAHOBKY M3 MpPeJJIOKEHHOIO
060pyZl0BaHHUS, OMUCBHIBAaThH XOJ, ONbITa M (GOPMYJUPOBATH

BBIBO/IbI

1.10

BBIMOJIHATE  NpsAMble HU3MepeHUs C  UCHO0JIb30BaHUEM
aHaJIOTOBbIX NPUOOPOB MU AATYUKOB (PU3UYECKUX BEJUYHH,
CpaBHUBATb pe3yJbTaTbl U3MepeHUW C Y4YETOM 3aJaHHOU

abCoOIIOTHOU IMOorpemHoCTH

1.11

NPOBOJUTL MCC/Ie[0BaHUE 3aBUCUMOCTH OJHON (GU3UYECKOU
BEJIMUMHBI OT IPYTOX C UCMOJIb30BAaHUEM MPSIMbIX U3MEPEHU:
IJIAHUPOBATh  MUCCJIeJj0BaHUEe, COOUpaTh YCTAHOBKY U
BbINOJIHAATb U3MEPEHUs], CcJeAysl MNpejJsioKEeHHOMY IJIaHy,
duKcUpoBaTh pe3yJbTaThl NOJy4YEHHOW 3aBUCUMOCTH B BUJE
Tabsul, U rpaduKoB, JesaTb BbIBOAbBI IO pe3yJbTaTaM

HccijiegoBaHuA

1.12

NPOBOAUTL KOCBEHHble H3MepeHUs (PU3NYEeCKUX BeJIMYHH:
IJIaHUPOBAaTb MU3MepeHUs], COOMpaTb 3SKCIepUMEHTAaJbHYIO
YCTAHOBKY, CJIeiys peJJI0KEeHHON UHCTPYKLUH, U BBIYUCAATD

3Ha4YeHHe BeJIMYMHbI




1.13

co0JII0/IaTh MpaBuJia TEXHUKHW 6e30MacHOCTU MpHU paboTe C

JIabopaToOpHBIM 060PYAOBAaHUEM

1.14

XapaKTepHU30BaTh IPUHIUIIBI 1M CTBUS U3yYeHHbIX IPpU6GOPOB
U TeXHHUYECKUX YCTPOUCTB C ONOPOM HA HUX OINUCAHHUS,
UCIOJIb3ysl 3HAaHWUS O CBOWCTBAaX (QU3UYECKUX SIBJIEHUU U

Heobx0MMble pr3MYeCcKre 3aKOHOMEPHOCTH

1.15

pacCiio3HaBaThb IIPpOCThIE TeXHHU4YECKHue YCTpOﬁCTBa U
H3MEPUTEJIbHbIE HpI/I60pr o cxeMamM MU CX€MdAdTHUYHbIM
PUCYHKaM, COCTaBJIATb CX€Mbl 3JIEKTPHUYE€CKHUX uenef/i C
rnmocjsegoBaTeJIbHbIM H InapaJjieJIbHbIM coeJUHEHHneM
3JIEMEHTOB, pa3Jjindad YCJIOBHbLIE 0003HaYeHUsI 3JIEMEHTOB

JJIEKTPHUYECKHUX ueneﬁ

1.16

NPUBOAUTH NPUMePHI (HaXoAWUTh HHGOPMALMIO O MpHUMepax)
NPaKTUYEeCKOTO HCII0JIb30BaHUA (QU3MYECKUX 3HAaHUK B
NOBCeJHEBHOW >XHU3HU [J11 obecneyeHUsl 6e30NaCHOCTH INPH
obpalieHuy ¢ NpubopaMU U TEXHUYECKHMMM yCTPOMCTBaMHY,
COXpaHEeHMUs 3[0POBbS U COGJIIOJIeHHUS HOPM 3KOJIOTMYECKOIo

NOBeJleHUsl B OKpY»Katolllel cpefe

1.17

OCYUIeCTBJISATh MOUCK UHPOPMaL UK GU3UYECKOTO COJlep-KaHuUs
B ceTU MHTepHeT, HA OCHOBe MMEIILIUXCA 3HAHUU U MYyTEM
CpaBHEHHUsI  [ONOJHHUTEJbHbIX UCTOYHUKOB  BbIJEJATH
MHPOpMaILMI, KOTopasd fBJsSETCAd MPOTUBOPEYMBON HJIH

MOXKET ObITh HeﬂOCTOBepHOﬁ

1.18

MCI0JIb30BaTh NPU BBINOJHEHUM Y4eOHBIX 3aZlaHUl Hay4yHO-
NOMYyJIAPHYI0  JIUTepaTypy  $U3UYECKOTO  COJiep:KaHMUH,
CpaBOYHble MaTepuaJibl, pecypchl ceTU MHTepHeT; BiaZeThb
NpvéMaMM KOHCIIEKTUPOBAHUA TeKCTa, NpeoObpa3oBaHUsA

MHbOpMaILMU U3 O/JHOM 3HAKOBOU CUCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHble NHCbMEHHble W KpaTKHe YCTHbIE
cooblleHus1, 000061ass HUHPOpPMAIUI0 U3  HECKOJIbKHUX
UCTOYHUKOB (QU3UYECKOTO COJiep>KaHUs, B TOM 4YHCJIe
Ny6JUYHO TPEJACTaBJATb PpPe3yJbTaThl MPOEKTHON HWJIH

I/ICCJIe,CLOBaTeJIbCKOfI AedTeJIbHOCTH, IHOpPpH 3TOM TI'PAMOTHO




MCIO0JIb30BaTh U3y4YEeHHBIM MOHATUMHBIM ammnapaTr Kypca

$U3KKH, CONPOBOX/ATh BBICTYIJIEHHE NTpe3eHTaluen

1.20

IpU BBINOJHEHUH Y4YeOHBbIX INPOEKTOB M HCCAeJ0BaHUU
du3nYeCcKUX NPOLECCOB pacnpeieisiTh 00S3aHHOCTH B rpynie
B COOTBETCTBHUM C INOCTaBJEHHBIMM 3ajadyaMHM, CJeJUTb 3a
BBbIIIOJIHEHWEM IJIaHA JeUCTBUM U KOPPEKTHUPOBATH €ro,
aJleKBaTHO OLIEHUBATb COOCTBEHHBbIU BKJA[, B JieATEJbHOCTb
TPYIIbl, BBICTPaUBaThb KOMMYHHUKAaTHUBHOE B3aUMOJENCTBHUE,

NpPOSBJIAS TOTOBHOCTb pa3peliaTb KOHPJIUKTHI

9 KJIACC

Kog,
npoBepsieMoro
pe3yJjibTaTa

[IpoBepsieMble npeAMeTHbIE pe3y/IbTaThl 0CBOEHUA
OCHOBHOM 06pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOTO
o601 ero o6pa3oBaHMs

1.1

HCII0JIb30BATb U3YYE€HHBbIE IIOHATUA

1.2

pas3/nyaTh SABJIEHUS 10 ONMUCAaHUIO UX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOe $U3uYecKoe

ABJIEHHEe

1.3

pacrno3HaBaTh NPOsiBJIE€HUE U3YYEHHbIX GU3UYECKUX SIBJIEHUU
B OKpYyXKalwllleM MHUpe, B TOM uucie PU3uYecKHe siBJIEHUS B
NpUpoJie, MPU 3TOM I[EePeBOAUTH NpPAKTHYeCKyl 3a/jlayy B
y4eOHy10, BbIJEJATb CYlLleCTBEeHHble CBOMCTBA (MpPU3HAKH)

du3nvecKux siBJeHUN

1.4

OMUCHIBATh U3yYeHHbIe CBOUCTBA TeJs U pU3UUEeCKUe SBJIEHUS,
UCN0J1b3ysl pu3nUecKre BeJIMYMHbI, IPU ONUCAHUU MPABUJIBHO
TPaKTOBaTb (PU3UYECKUH CMBICJ HMCHOJb3yeMbIX BeJIWYHUH,
0603HAYeHUsA U eJUHHULbl PU3UYECKUX BEJUYUH, HAXOJUThb
dopMyJibl, CBA3bIBAOLME JAHHYI QU3UYECKYH) BEJHUYUHY C
JPYyTMMHU  BeJMYMHAMM, CTPOUTb TpadUKU H3y4YEHHBIX

3aBUCHMOCTEHN Cl)I/IBI/I‘{ECKI/IX BEJIMYMH

1.5

XapaKTepHu30BaTb CBOMCTBA TeJ, (QU3UYECKUe SABJIEHUS U

mponeccol, UCMOJIb3yA W3y4Y€HHbI€ 3aKOHBbI, IPH 3TOM AdBATb




cJioBeCHYI0 (GOpPMYyJMPOBKY 3aKOHAa M 3alMUCbIBaTb €ro

MaTeMaTU4Y€eCKOe BbIpaXeHHe

1.6

06bACHATb (U3UYECKHe NPOLLeccChl U CBOWCTBA TeJs, B TOM
4ycJle U B KOHTEKCTe CUTyal Uil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABJATb IPUYUHHO-CIECTBEHHbIE CBf3H,
CTPOUTD 0ObsSICHEHUE U3 2 — 3 JIOTUYECKUX 11aroB C HOMOLIbI0
2 - 3 U3y4YeHHbIX CBOMCTBA PU3NYECKUX ABJIEHUN, PU3UYECKUX

3dKOHa UJIKM 3aKOHOMEPHOCTH

1.7

peliaTb pacyéTHble 3a/la4M (oNUparoLiMecs Ha CUCTEMY U3 2 —
3 ypaBHEHHH), UCNO/Ib3YS 3aKOHBI U GOPMY.IbI, CBSA3bIBAIOLHE
du3uYecKkre BeJIMUMHBL: HA OCHOBE aHaJ/M3a yCJI0BUsA 3a/a4M
3allMCbIBAaTh KpaTKOe YyCJI0BUe, BbIABAATh HeJOCTAOLe WU
U30bITOYHbIE JlaHHblEe, BBIOUpATb 3aKOHbl U (GOPMYJIBI,
HEeOOXOJUMble [JUI peLIeHUs], NPOBOAUTbH PACYETbl U
OLleHHWBATb  PEAJUCTUYHOCTb  IOJYYEHHOTO  3HAa4YeHUs

du3nvyecKor BeJUYHNHbI

1.8

pacClio3HaBaATb HpO6JI€MbI, KOTOpbl€ MOXKHO peluTb IIPpH
IoMoIuu1 (1)PI3PI‘{€CKI/IX MeTO/ 0B, HCII0JIb3YA OIIMCaHHue
HUCCJIeA0BAaHHUA, BbIACJATbL IIpoBepAdeMoe IIPeAIloJIoXKeHue,
OLEHUBATDH IIPABUJIbHOCTD INIOPAAKaA [TPOBEACHNA NCCJTIEA0BAHUA,
Ae€JIaTb BbIBOAbI, UHTEPIIPETHUPOBATL PE3YyJIbTAThbI Ha6ﬂ}0ﬂeHHﬁ

H OIIBITOB

1.9

IPOBOJUTh OMNBIThl MO HAOJIOAEHUID (QU3NYECKUX SIBJIEHUU
uin GU3NYECKUX CBOMCTB TeJ: CaMOCTOSITEJbHO COOMpATh
YCTAaHOBKY M3 M30BITOYHOTO Habopa o060pyAoBaHUS,
ONMMUCBHIBAaTbh XOJi ONbITAa U €ro pe3yJsbTaTbl, GOPMYJUPOBATH

BBIBO/Ibl

1.10

NPOBOAUTH MPU HEOOXOJAUMOCTH CEPHUI0 MPSMBIX U3MEpPEHUH,
onpezessii cpeJlHee 3HAYeHUE U3MePSEMON BeJUYUHbI
(bokycHOe paccTosiHME cOOHpaloIlel JIMH3bI), 060CHOBBIBATh

BbIOOD criocob6a u3MepeHus (M3MepUTeNbHOTO pubopa)

1.11

[MPpOBOAUTDb HccijieaoBaHue 3aBHCHUMOCTEN (l)I/IBI/I‘IeCKI/IX
BEJIMYHUH C HCIIOJIb30BAHHUEM MpAMBIX H3MepeHI/II>’I:

[JIaHUPpOBATb HCC/IeJOBaHHE, CaMOCTOATE/JbHO CO6I/IpaTb




YCTaHOBKY, bukcupoBaTb  pe3yJbTaThbl N0JIyYeHHOH
3aBUCUMOCTH (PU3WYECKUX BeJMYUH B BUJe Tab/IMLU

Fpa(l)I/IKOB, AeJ1aTb BBIBOADBI IO pe3yJibTaTaM UCC/I€eJOBAHUA

1.12

NPOBOJUTb KOCBEHHble H3MepeHHUs (QU3UYECKUX BeJUYHH:
IJIAaHUPOBATh H3MeEpEeHUs, COOUpaTh 3KCIEepPUMEHTaJIbHYIO
YCTAHOBKY U BBINOJIHATb U3MEpPeHUs, Cleys NpeoKeHHOU
MHCTPYKLMHK,  BBIYUCJAATH  3HA4€HHEe  BeJUYUHbl U
aHaJIM3UPOBAThb NMOJy4YeHHble pe3yJbTaThbl C y4€TOM 33/JaHHOMN

NOrPEeLIHOCTH U3MEepPEeHUH

1.13

CO6JHO,£LaTb [IpaBHWJla TEXHUKH 0€e30IacHOCTHU Inpru pa60Te C

JIabopaTOpPHBIM 060PYAOBAaHUEM

1.14

pas/jiMyaTb OCHOBHblEe IPU3HAKUM U3YYEHHbIX (QU3NYECKUX
MoJiesieli: MaTepUaJibHasA TOYKa, abCOJIIOTHO TBEpJ0e TeJlo,
TOYEeYHBIM UCTOYHUK CBETA, JIyd, TOHKadA JIMH3a, IJIaHeTapHas

MOJA€eJIb aTOMa, HYKJIOHHAaA MOoJeJIb aTOMHOT O AApa

1.15

XapaKTepHU30BaTh NPUHLHUIBI e CTBUA U3yUYeHHBIX IPUOOPOB
U TeXHUYECKUX YCTPOUCTB C ONOPOM HA UX OINUCAHHUS,
UCIOJIb3ysl 3HAHUS O CBOWCTBAaX (QU3UYECKUX SIBJIEHUU U

Heob6x0MMble pr3UYeCcKre 3aKOHOMEPHOCTH

1.16

MCI0JIb30BaTh CXE€Mbl U CXeMaTH4YHble PUCYHKU H3yYEHHbIX
TEXHUYECKHUX YCTPONCTB, H3MEPUTEJbHbIX MNPUOGOPOB U
TEXHOJIOTUYECKUX TMPOLLECCOB MNPU  pelleHUH y4ebHOo-
NpaKTUYeCKUX 3ajJiay, ONTHUYECKUEe CXeMbl [Jisl MOCTPOEHUS

M300pakeHUH B IIJIOCKOM 3epKaJie U COOMpalollel JIMH3e

1.17

NPUBOAUTL NMPUMepPbl (HAaX0AUTh HHOPMALUIO O IpUMepax)
NPaKTUYECKOTO0 MCHOJb30BaHUsA (U3WYECKUX 3HAHUU B
NOBCEIHEBHOM KU3HU AJis1 obecrniedyeHUs1 6€30MaCHOCTH MpHU
obpallleHUH C NMPUOOPAaMU U TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEeHHUs 3[J0POBbs U COOJIOJ€HUS HOPM 3KOJIOTUYECKOT0

NOBeJleHUsI B OKpY»Katollel cpefe

1.18

OCyUIeCTBJISATb MOUCK UHPOPMaL KU GU3UYECKOTO COJlep-KaHuUs
B ceTU UHTepHeT, caMoCTOATeNbHO GOPMYJIUPYsI TOUCKOBBIN

3alpoc, HaxXOAUThb INYTH ONpeJieleHUss JOCTOBEPHOCTH




NoJIydeHHOM MHPOpMallMid Ha OCHOBE UMEIILUXCS 3HAaHUU U

JAOINOJIHUTEJIbBHBIX HCTOYHHUKOB

1.19

MCI0JIb30BaTh NPU BbINOJHEHUH Y4eOHbIX 3aJJaHUN Hay4yHO-
NOMyJIAPHYI0  JIUTepaTypy  $U3UYECKOTO  COJiep:KaHMH,
ClpaBOYHbIe MaTepuaJibl, pecypchl ceTU MHTepHeT; BiaZieTb
NpvéMaMM KOHCIIEKTUPOBAHUA TEKCTa, NpeoOpa3oBaHUsA

MHbOpMaLMU U3 O/IHOM 3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co3JjaBaThb COOCTBEHHbIe NMUCbMEHHble U YCTHbIe COOOLIEHUSA
Ha OCHOBe MWHOpMALMU U3 HECKOJbKUX HCTOYHHUKOB
dusudeckoro - cofepkaH”sd, NMyOJMYHO  IpejCTaBJIATH
pe3yJIbTaThl IIPOEKTHOM WJIN UcC/e0BaTeIbCKOU
JleATeJIbHOCTH, IPU 3TOM I'PAaMOTHO MCII0JIb30BaTh U3y4YEHHbIN
NOHATUMHBIA anmapaT u3y4aeMoro pasjesna QU3UKU U
CONPOBOX/ATh BBICTYIJIEHHE I[pe3eHTalued ¢ Yy4ETOM

0COGEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

Ipyd BBINOJHEHUU Y4YeOHbIX MPOEKTOB U HCCJIe0BaHUM
dU3MYeCKUX MPOLLECCOB pacnpeaesiTb 06513aHHOCTH B IpyIine
B COOTBETCTBUM C IOCTaBJEHHbIMHM 3ajadyaMH, CJeJUTb 3a
BbINIOJIHEHHWEM IlJlaHa JeWCTBUH W KOPPEKTUPOBAaThb €ro,
aJleKBaTHO OLIEHUBATb COOCTBEHHBbIN BKJAJ, B JeATEJbHOCTb
TPYIbl, BBICTPAaUBaTh KOMMYHHUKAaTHUBHOE B3aUMOJENCTBHUE,

NpOSBJIAS TOTOBHOCTb pa3peliaTb KOHPJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbI COAEP?KAHUA

7 KJIACC

Ko,
pa3aena

Ko,
3JIeMeHTa

[IpoBepsieMbIe 3/71eMEHTHI COJePKAHUSA

®U3UKA U EE POJIb B TO3HAHUHW OKPYKAIOIIETO MUPA

1.1

®dusuka - Hayka o npupo/e. fBj1eHuss NpupoAbl.
dusuyeckre fBJeHUA: MeXaHUYeCKHe, TEIJIOBbIE,

3JIEKTpUYEeCKHEe, MarHuTHbIE, CBETOBbIE, 3BYKOBbI€

1.2

dusuyeckre BeJUYUHBbI. M3MepeHue PpuanuecKkux
BesiMyrH. Pusnyeckre npubopsl. [lorpeuiHocTb

n3MepeHu. MexxZlyHapoaHas cucTeMa eJJUHUIL

1.3

EcTecTBeHHOHAY4YHbIH MeTO/ MO3HAHMUS:
HabJIl0/leHre, MOCTAaHOBKA HAyYHOro BOIPOCa,
BbI/IBM)KEHHE TUIOTe3, IKCIIEPUMEHT 110 IPOBEpPKe

ruioTes, 00'bsSICHEHHE Ha6mo,uaeMoro ABJIEHHUA

1.4

Onucanve GU3NYECKUX SBJEHUH C MOMOILIbIO

Mo/enen

1.5

[IpakTHYecKkue paboThI:

###Par##+#3MmepeHne pacCTOSTHUM.
###Par###3mMepeHrue o006bEMA IKUAKOCTH U
TBEPLOTO TeJia.

###Par###0npegeseHre pasMepoB MaJlbIX TeJl.
###Par###3mepenue TeMIlepaTypbl npu
NOMOILIMA >XKUJKOCTHOTO TepMOMeTpa U JaTyHuKa

TeMIepaTyphbl

[IEPBOHAYAJIBHBIE CBEAEHHA O CTPOEHHWH BEILIECTBA

2.1

###Par###CTpoeHrne BewlecTBa: aTOMbl U
MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3blBaKOIHeE

AUCKpPETHOE CTpOEHHE BEEeCTBA

2.2

###Par#t##/IBr>keHrde 4dacTul, BellecTBa. CBA3b
CKOPOCTH JBWXKEHHSl 4YacCTUL, C TeMIepaTypou.

BpoyHoBckoe aBmxeHue, 1UdPy3us




2.3

B3aumojeiicTBUE YacTU1], BellleCcTBa: NIPUTSKEHUE

U OTTAaJIKUBaHHE

2.4

###Par###ArperaTHble COCTOSIHMA BeleCTBa:
CTpOEHWEe Tra30B, JKHUJAKOCTEM U  TBEPABIX
(kpucTananueckux) Tesa. B3auMocBaA3b Mexay
CBOMCTBAMH BeUIeCTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U  HUX  aATOMHO-MOJIEKYJISIPHBIM

CTpOEeHHEM

2.5

Ocob6eHHOCTH drperaTHbIX COCTOSIHUH BO/J bl

2.6

[IpakTU4eckue paboThI:

###Par###0ueHka JuaMeTpa aToMa MeETOJOM
psA0B (c ucnosb3oBaHueM poTorpaduit).
###Par###0n0bITbl IO HAOJIOLEHUIO TEIJIOBOrO
pacuypeHus ra3os.

###Par###0n0bITbl O OOHAPYKEHHIO [eHCTBHUS

CHUJI MOJIEKYJIAPHOTO NIPUTAXKEHHA

JIBUYKEHUE Y B3AUMO/IEMCTBUE TEJI

MexaHu4eckoe ABHUXEHHE. PaBHOMepHOG H

3 HepaBHOMEPHOe JIBHXKEHUE
###Par###Ckopoctb. CpenHsAs CKOpPOCTb NpU
3.2 HEpaBHOMEPHOM [JBWXeHUU. Pacyét nytu u
BpPEMEHMU IBUKEHHUS
fABnenue WHEPLUU. 3akoH WHEPLUY.
33 B3anmogeicTBUe Tesl KakK NMpPUYWHA W3MEHEeHUd
' CKOPOCTH [BWXeHHUA Tes. Macca kak Mepa
MHEPTHOCTH TeJia
###Par###lnoTHOCTD BelllecTBa. CBs13b
3.4 IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B e[MHUIlE
06bEMa BelllecTBa
3.5 Crsia Kak XxapaKTepUCTUKA B3aMMOJIEMCTBUSA TeJl
36 Cuuia ynpyroctu ¥ 3akoH ['yka. U3mepeHue cUJIbI €

[MOMOIIbIO JUHAMOMETpPA




###Par###BIeHre TArOTEHUA U CUJIA TDKECTHU.
3.7 Cuhsa TsKeCTHM Ha JApYTruX IJlaHeTax. Bec Tesa.

HeBecoMmocThb

38 Cusna TpeHusa. TpeHHe CKOJIbXKEHUS M TpeHUe
nokos. TpeHue B IpUpO/ie U TEXHUKE

3.9 ###Par###CnoxxeHue CwWJ, HaNpaBJIEeHHBIX IO
OZlHOM NpsAMOU. PaBHOAENUCTBYOIAS CHJT

[IpakTU4eckue paboThI:

OnpesesieHHue CKOPOCTU PABHOMEPHOTO JIBUKEHUS
(wapuka B >KUJKOCTHU, MOJEJNU 3JEeKTPUYECKOTO
aBTOMOOUJIA U Tak jaJjiee). OnpenesieHue cpejHeEN
CKOPOCTH CKOJIbX)KeHHUsI GpyCKa HWJIM LIapuKa Mo
310 HaKJIOHHOM MJIOCKOCTU. OnpeziesieHHe MJIOTHOCTU
' TBépAoOro Tesa. ONbIThl, [JeMOHCTPUpPYIOLIUeE
3aBUCHUMOCTh pacTsiKeHUs (nedopmanuu)
OPY>XUHbl OT NPUJIOXKEHHOW cuibl. OTNBITHI,
JleMOHCTPUPYIOIIMEe 3aBUCUMOCTb CUJIbl TpPEHHUS

CKOJIbKEHHU A oT BeCa TeJa W XapaKTepa

COMMPpHUKaACAKIINUXCA HOBerHOCTEﬁ

dusudeckre fABJEHUSA B INpPUPOJe: TNpPUMepHI
311 JIBUOKEHHUS C pa3/IMYHbIMU CKOPOCTSIMU B KUBOHW U
HEXKUBOW TMpUpOJe, LEeWCTBHE CUJIbl TPeHUs B

mpupoae U TEXHHUKe

TexHuueckue yCTpOKMCTBA: JIMHAaMOMETD,
3.12
HNOAIIUITHUKHA

JIABJIEHUE TBEP/IbIX TEJI, YKUJIKOCTEHW Y TA30B

41 JlaBaenuve TBépaoro Tesna. Cnocobbl yMeHbLIEHUS
Y YBeJIMYEHHUA JaBJIeHus

42 JlaByieHHe rasa. 3aBUCMMOCTb JlaBJIEHUS rasa OT
06bEMa, TeMIIEpATypPbl

[lepenaya JaBJeHUs TBEPABIMHU TeJaMH,
4.3 JKUJKOCTSIMM M rasaMu. 3akoH Ilackauss.

[THeBMaTU4YecKHe MalllMHbI




4.4

3aBHCUMOCTb [laBJIEHUS XUJKOCTU OT TJIYOUHBI.
['uapocratuueckuit mnapagokc. Coobiawiuecs

COCyAbl. FI/I,E[paBJII/I‘{eCKI/Ie MEXaHHW3MbI

4.5

AtMocdepa 3eman u aTMmochepHOe [laBJIEHME.
[IpUyYMHBI CylleCTBOBaHUSA BO3AYILIHON 0060JIOUYKU
3emuu. OnbiT  Toppudessn.  3aBUCUMOCTb
aTMochepHOro JjaBjeHus OT BbICOTHI HaJ yDOBHEM

Mops

4.6

U3mepenue aTtMmocdepHoro gabseHus. [Ipubopsl

AJId USMepeHUud aTMOCC1)epHOI'0 AaBJIEHUA

4.7

JlelicTBUe KU KOCTH U ra3a Ha OTPYKEHHOE B HUX
TeJio. BerTankuBarwias (apxuMezioBa) cujia. 3aKoH

Apxumena

4.8

[InaBaHue Tes. Bo3ayxonsiaBaHue

4.9

[IpakTu4eckue paboThI:

HccnepoBaHrue 3aBUCUMOCTH Beca TeJia B BOJIE OT
00bEMa MOTPYKEHHOW B KUAKOCTh YacTH TeJia.
Onpepnesienue BbITAJIKHBAKOLIEN CHUJIBI,
JIEMCTBYIOIEN HA TeJI0, MOTPYKEHHOE B XKUJKOCTb.
[I[poBepka  HE3aBUCUMOCTHU  BbITAJKHBAIOIEN
CWUJIbI, NEUCTBYWOUIeH Ha TeJOo B XUJKOCTH, OT
Maccel  Tesia.  OmbITHI,  JIEMOHCTPUpPYIOIME
3aBHCHMOCTb BbITAJIKMBaKOIIEN CHUJIBI,
JIEMCTBYIOIEW Ha TeJI0 B XUJKOCTH, OT 0O0'bEMa
HOTPYKEHHOW B KUAKOCTb YaCTU TeJa U OT
IJIOTHOCTH KUJIKOCTH. KoHcTpyupoBaHue
apeoMeTpa WM KOHCTPyHPOBaHUE JIOAKU U

omnpezeseHue eé rpy3onogbeéMHOCTU

4.10

dusnyeckre sBJEHUS B Inpupoae: BJIMAHHE
aTMOC(l)epHOI‘O JAdaBJIEHHUA Ha )KHUBOH OpraHU3M,

IJIaBaHUe pPbI6

4.11

TexHuyeckue  ycTpoMcTBa: coob1aIHecs

COCy[ibl, yCTPOUCTBO BOJOIIPOBO/A,




TUAPaABJIMYECKUN Ipecc, MaHOMETpP, OGapoMeTp,

BbICOTOMEP, NOPIIHEBOM HACOC, apEOMET]

PABOTA, MOIIIHOCTb, 3HEPI'UA

5.1

MexaHuyeckasi paboTa

5.2

MexaHu4yecKasi MOIIHOCTb

5.3

[IpocTble MexaHU3MBI: pblyar, 6JI0K, HaKJOHHas

MJI0CKOCTb. [IpaBuJIo paBHOBECHS pblyara

5.4

HpI/IMeHeHI/Ie IIpaBHWJla pPaBHOBECHUA pbldara K

6J10Ky

5.5

«30/10TOe TpaBUJIO» MeXaHUKH. KoadpounumeHT
oJIe3HOr0 JilecTBUS MexaHU3MOB. [IpocTbie

MeE€XaHHW3MbI B 6bITy N TEXHUKE

5.6

[loTeHMaNbHAasA 3HEPTUU TeJia, NOAHATOrO0 Haj

3eMJIENn

5.7

KuHeTnyeckasa JHeprud

5.8

[TonHas MexaHuYecKas 3Heprusl. 3akoH

HN3MEHEHHA U COXPpaHEHUA MeXaHHUYeCcKOH 9HEepIrun

5.9

[IpakTHYeckue paboThI:

###Par###0npenesenre pabOThl CUJIbI TPEHHUS
Ipyd  paBHOMEPHOM /[BWXXEHUUM Teaa IO
rOPU30HTAJbHOU NOBepxXHOCTU. MHcciaemoBaHue
yCJOBUK paBHOBecusi pbluyara. Msmepenue KII/I
HAKJIOHHOW  MJIOCKOCTHU. H3ydeHue  3akoHa

COXpaHEHUs] MEXaHUYECKOU IHePTrUu

5.10

dusnyeckue siBJeHUS B IpupoAae: pbl4arm B TeJie

YeJIOBEKa

5.11

TexHU4Yeckue yCTpOUCTBaA: pblyar, NOABUKHBIA U
HEMOJBWXXHBIA OJIOKM, HAaKJIOHHasg IJIOCKOCTD,

IpPOCTble MEXaHU3MBbI B ObITY

8 KJIACC




Ko, Ko,
IIpoBepsieMble 3/1eMEHTHI COJepKaHuA
pasaena 3JIeMeHTa
TEIJIOBBIE ABJIEHUA
OcHOBHbIE M0JIOKEHHUS MOJIEKYJIIPHO-
KMHETH4YeCKOM TeOpUU CTPOeHUd BelecTBa. Macca
6.1 ¥ pasMepbl MoJieKyJ. OnbIThl, NOATBEPXKAAtOlHe
OCHOBHbIE [10JIOXKEHUA
MOJIEKYJIIPHOKWUHETUYEeCKOW TEOPUU
Mopenu TBEpPAOro, XUJAKOLO U Tra3zo00pasHOro
6.2 COCTOSIHUM  BelecTBa. Kpucramivdyeckue U
amop¢HbIe Tesa
O6bsICHEHHMEe CBOWCTB Ta3oB, KUJKOCTEH MU
6.3 TBEPAbIX TeJ Ha OCHOBEe NOJIOXKEHUH
MOJIEKYJIIPHOKUHETUYECKON TEOpUHU
6.4 CMayMBaHHe Y KallUJLJISIpHbIE SIBJIEHUS
6.5 TensioBoe pacluIMpeHHe U CKaTHe
6 66 Temnepatypa. CBA3b TeMIepaTypbl CO CKOPOCTbIO
' TENJIOBOTO JBMXKEHUS YaCTHUL
BuyTpeHHsia 3Heprus. Cnocob6bl U3MeHeHUs
6.7 BHYTPEHHEW  3Hepruv:  Teluiolepesadya U
COBeplIeHrEe pabOoThI
68 Buzasl  Temsonepejayu: TEelJIONPOBOLHOCTb,
. KOHBEKL U, U3Jly4yeHne
KosimyecTBO TemnoThl. YjesbHas TeNJ0EMKOCTb
6.9
BellecTBa
Tensioo6MeH U TensioBoe paBHOBecHe. YpaBHeHHE
6.10
TeNnJoBOro 6asaHca
611 [lnaBieHMe M OTBepJeBaHUE KPUCTAIIAYECKUX
' BeLleCTB. Y/ieJibHasd TEINJ0Ta IJIaBJIeHUs
612 [lapoo6pa3oBaHue W KoHJeHcauus. HcmapeHue.

KuneHue. Y,ELEJIbHaH TenJoTa Hap006p330BaHI/IH.




3aBUCMMOCTb  TeMIepaTypbl  KUINEHUA  OT

aTMocdepHOro JaBjaeHUs

6.13

BiaxxHOCTB BO34yXa

6.14

JHeprus TOIJIMBA. Y/ie/ibHasd TeNJ0Ta CrOpPaHUs

6.15

[IpyuHLMnbl paboThl TemnoBbix ABurateserd KII/J|
TEeIJIOBOTO JBUraTesid. TenjoBble JBUraTeJd U

3alUTa OKpY:Kalollel cpeibl

6.16

3aKoH COXpaHEHHUA W IIpeBpallleHHud SHEpPrunu B

TEeIJIOBBIX ITpOoLecCax

6.17

[IpakTHYeckue paboThI:

###Par###00bITbl O OOHAPYXXKEHUIO JIeHCTBUS
CUJI MOJIEKYJIAPHOTO IPUTXKEHUH.
###Par###0nbIThI o BbIpalllMBaHUIO
KPHCTaJIJI0OB TIOBApPEHHOM COJIM WUJIM caxapa.
###Par###0npITbl IO HAOGJJIOIEHUIO TEIJIOBOTO
pacuIMpeHus ra3os, KUAKOCTEU U TBEPbIX TeJl.
###Par###0npeseseHre JaBjieHUS BO3JyXa B
6aJlJIoHe HnpHUIa.

###Par###00bITHI, JeMOHCTpUpYyLHe
3aBUCUMOCTD JlaBJI€HHS BO3/yxa OT ero 06’béMa u
HarpeBaHUS UJIU OXJIAXKIEeHHUS.
###Par###I[lpoBepka TUNOTE3bI JIMHEUHOM
3aBUCUMOCTU JJIUHbl CTOJIOMKA >KUJKOCTU B
TEPMOMETPUYECKOHN TPYyOKe OT TeMIlepaTyphl.
###Par###Habsnro1eHre U3MeHEeHUsI BHYTPEHHEH
3Hepruu TeJsla B pe3yJbTaTe TeIJiollepeadyud U
paboThbl BHEILIHUX CHUJI.

###Par###ccienoBaHue ABJAeHUS TellJIOOOMeHa
IpU CMElLIMBAaHUU XOJIOAHOU U Topsiyel BOJbL.
###Par###0npeseseHue KOJIMYeCTBA TEIJOTHI,
NOJIyYEHHOTO BOJOW MpPU TemI00O0MeHe C

HarpeTbIM Me€TaJJIM4Y€CKUM HHUJINHAPOM.




###Par###0npenenenue yAeJbHOU
TEeNJ0EMKOCTH BellleCTBa.
###Par###ccnenoBaHue npoLecca McnapeHus.
###Par###0npenenenue OTHOCUTEJIbHOU
BJIQXKHOCTH BO3/yXa.

###Par###0npeseseHue yJeJIbHOM  TeIJIOTHI

I[JIaBJIEHHUA Jib/Ja.

6.18

dusuyeckre ABJEHUS B IPUPO/Je: IOBEPXHOCTHOE
HaTs>KeHWe U KallWJUIspHble IBJIEHUS B IPUPO/E,
KpUCTa//Ibl B mpupoge, usaydyeHue CoJiHILa,
3aMep3aHuMe  BOJIOEMOB,  MOpCKHe  OpHU3bIL;

o6pa3oBaHUe POChl, TYMaHa, HHes], CHera.

6.19

TexHU4eckue yCTpoOUCTBA: KalUJJIAPbI, IPUMeEPHI
MCII0JIb30BAHUA KPHUCTAJLJIOB, KUJKOCTHBIN
TEpMOMETp, [JaTYUK TeMIepaTypbl, TepMOoc,
CUCTeMa  OTOIUJIEHUS  [JIOMOB, TMIPOMETpHI,
ICUXpPOMETpP, TMapoBasd TypOWHaA, JBUraTesb

BHYTPEHHEro CrOpaHus.

JJIEKTPHUYEC

KHWE U MATHUTHBIE ABJIEHUA

7.1

aﬂeKTpHBaHI/IH TeJl. ,[[Ba poaa 3JEKTPHUYECKHUX

3apdAa0B

7.2

BsaumogencTBUe 3apspKEHHBIX Tesl. 3akoH KysoHa
(3aBUCUMOCTb CUJIbl B3aUMO/IeCTBUSA 3apsKeHHbIX
TeJl OT BeJMYMHBbI 3apsAJ0B U PACCTOSAHUSA MEXAY

TeJlaMH)

7.3

JJieKTpU4ecKoe noJie. Hanpsax€HHOCTb
aJieKTpuyeckoro mnoJsd. [IpyuHuun cynepnosuuuu

3JIEKTPHUYECKHUX N0Jied (Ha Ka4eCTBEHHOM YPOBHE)

7.4

Hocurenu 3JIEKTPHUYECKUX 3aps/0B.
JJieMeHTapHbIN 3JIeKTpUYeCcKUM 3apai. CTpoeHue

aTtoMa. [IpOBOAHUKU U JU3TEKTPUKHU

7.5

3akoH COXpAaHEHHUA 3JIEKTPHUYECKOI'0O 3apAaa




JJIeKTPUYECKUM TOK. YCJ0BUA CYyLIeCTBOBAHUS

7.6 3JIEKTPUYECKOro TOKa. MCTOYHMKU NMOCTOSAHHOTO

TOKa

JleicTBUSL  3JIEKTPUYECKOTO TOKa (TemJioBOe,
7.7 XUMHYEeCKoe, MarHUTHOeE). JJIEKTPUYECKUH TOK B

JKHUJKOCTSX U ra3ax

JnekTpryeckad nenb. CUa TOKa. JJIEKTpUIECKOe
7.8

HallpsDKeHne

ComnpoTuBJieHHE MPOBOJHUKA. YaenbHoe
7.9

COINPOTHUBJIEHHE BellleCTBa
7.10 3akoH OMa /14 ydyacTKa Lelnu

[locnepgoBaTesibHOE Y NapaJijie/ibHOE COeMHEHHE
7.11

NIPOBOJHUKOB

Pa6oTa U MOIHOCTb 3JIEKTPUUECKOTO TOKA. 3aKOH
7.12

Jxoyuia - JleHna

JJieKTpU4ecKue Lenu U notpebuTesu
7.13 3JIeKTpUUYeCcKou 3Heprud B ObITy. KopoTkoe

3aMblKaHHE

[TocTosiHHBIE MarHuTBhl. B3auMoelicTBue
7.14

MOCTOSIHHBIX MAarHUTOB

MarHuTHoe mnoJie. MarHuTHoe noJie 3eMJId U €ro
7.15

3HaYeHUe AJid )KU3HU Ha 3eMJie

OnsIT IpcTena. MarHUTHOE 10JIe 3JIeKTPUIEeCKOr o
7.16

ToKa. [[pyMeHeHue 3/IeKTPOMarHuTOB B TEXHUKeE

JlelicTBMe MarHuTHOTO INOJIA Ha NPOBOAHUK C

TOKOM. IJJIEKTPOJBUraTesib MOCTOAHHOIO TOKa.
7.17

Hcnosib3oBaHue 3JIEKTpPOJABUTraTeEN B

TEeXHUYEeCKHUX YCTPOUCTBAX U HA TPAHCIOPTe

OnbiThl Papajges. fBjieHUE 3JIeKTPOMAarHUTHOU
7.18

MHAYKUUU. [IpaBuio JleHua




JJIeKTporeHepaTop. Croco6bl MOJIy4YeHUs

7.19 3JIEKTPUYECKOM IJHEepruu. IJIEKTPOCTAHLIMM Ha
BO300HOBJIIEMbIX HCTOYHMKAX 3HEPTUU
[IpakTHyeckre pabOThHI:

OnbITbl 1O HAOGJIOJEHUIO 3JIEKTPU3aLUU TeJl
WHAYKLHEN U TP CONPUKOCHOBEHUH.
UccnenoBaHue 1elCTBUSA 3/IEKTPUYECKOT0 N0JIS1 Ha
IPOBOJHUKHU U JU3JIEKTPUKH.

C6opka u npoBepKa pabOThI 3JIEKTPUUECKOH LIENU
IOCTOSTHHOT O TOKa.

V3MepeHue U peryJiMpoBaHUe CUJIbI TOKA.
V3MepeHue U peryJiMpoBaHue HallPSXKEeHUS.
WUccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, UAYIILETO
yepes3 pe3ucTop, OT CONMPOTUBJIEHUA pe3UcTopa 1
HaNpsKeHUA Ha Pe3UCTOPe.

OnbITHI, JleMOHCTpUpYyolL1e 3aBUCHUMOCTD
3JIEKTPHUYECKOI'0 CONPOTHUBJIEHUA NPOBOJHUKA OT

720 ero JJIMHBI, IJIOIIAAM IONEepevYHOro Ce4yeHUs MU

MaTepuaJa.
[IpoBepka mpaBUJ/ia CIOKEHUS HANPSXKEHUUW NPU
oC/e10BaTEeJbHOM COoeJJUHEHUU JIByX
pe3uctopoB. [IpoBepka mpaBu/a AJs CUJbI TOKa
Opd MapajjielbHOM COeJUHEHUU PEe3UCTOPOB.
OnpeneneHve paboOTbl 3JEKTPUUYECKOTO TOKaQ,
UJylLlero  4epe3  Pe3HUCTOP. OnpepeneHue
MOLHOCTH 3JIEKTPUYECKOT0 TOKA, Bbl/le/IsIEMON Ha
pesucrope. HccresoBaHve 3aBUCHMOCTH CHUJIBI
TOKa, UAYLIEro yepes3 JaMIO4Ky, OT HanpsKeHHs
Ha Heu. Onpepenenve KIIJI HarpeBartess.
UccnenoBaHue  MarHUTHOIO — B3aMMOJEUCTBUA
NOCTOSIHHBIX MarHuToB. H3ydyeHHe MarHUTHOro
M0J151 MOCTOSIHHBIX MAarHUTOB MPU UX 06'beJUHEHUU

U pasziesieHUH. UccnemoBanue JeHUCTBUSA




3JIEKTPUUYECKOTO TOKAa Ha MarHUTHYH CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIHE 3aBUCUMOCTb CHJIBI
B3aUMO/J€MCTBUS KaTyUIKHA C TOKOM U MarHuTa oT
CUJIbl TOKA YW HaNpaBJeHUs TOKa B KaTYLIKEe.
W3yyeHuve JelCTBUS MarHUTHOrO TOJiI Ha
OpOBOAHUK C TOKOM. KoHcTpyHpoBaHUEe U
u3yyeHue paboThl 3JIeKTpoJBUraTeis. U3MmepeHue
KII/[l snekTpoABUraTe/JbHOM YCTAaHOBKHU. OMNBITHI
0 UCCJAEJOBAHUIO SIBJIE€HUSA 3JIEKTPOMarHWTHOU
MHAYKIYU: UCCIelOBaHUEe NU3MEHEHN U 3HaYeHUs U

HallpaB/JIeHUA UHAYKIIUOHHOI'O TOKa

dusuyeckre sBJEHUS B IPUPO/Je: 3JeKTPUYECKre

ABJIEHHUA B aTMoccl)epe, JJIEKTPHUYIECTBO XHBbLIX

7.21 OpraHM3MOB, MarHuTHoe ToJjie 3eMJd, Jpedd
IIOJIFOCOB, POJIb MarHUTHOTO IOJISA JJI »XU3HU Ha
3eMJie, IOJIIPHOE CUSHUE
TexHuveckue YCTPOUCTBA: 3JIEKTPOCKOTI,
aMmIepMeTp, BOJbTMETpP, peocTaT, CYETYHUK
3JIEKTPUYECKOU IHEPTUH, 3JIEKTPOOCBETUTEJIbHbBIE
7.22 NpUOOpbI, HarpeBaTesJibHbie 3JIEKTPONPUOOPHI
(mpuMepbl), 3JEKTpUYECKHe MpeLoXpaHUTeH,
3JIEKTPOMArHUT, 3JIEKTPOJABUTaTe b IOCTOAHHOIO
TOKa, FeHepaTop NOCTOAHHOI'0 TOKa
9 KJIACC
Kon Kop,
[IpoBepsieMble 3/1eMEeHTHI COZepPKAHUSA
paszeJsa 3JleMeHTa
MEXAHHWYECKHE ABJIEHUA
8 8.1 MexaHn4yeckoe ABUXKeHUe. MaTepuasibHad TOYKa.
' Cucrema oTcuéra
8.2 OTHOCUTENIBHOCTb MEXaHUYECKOT O ABUKEHUS




8.3

PaBHOMepHOe NpsAMOJIMHENHOE IBUXKEHNE

###Par###HepaBHOMepHOE NpsIMOJIMHENHOE
8.4 ABWKeHUe. CpeiHAA U MTHOBEHHAsd CKOPOCTb TeJa
NP HEPABHOMEPHOM JIBUXKEHUU
g Yckopenue. PaBHOyckOopeHHOe NpSAMOJIMHEWHOE
' ABHXKeHUe
8.6 ###Par###CBobogHOe mageHue. OnbIThl [anuiesa
###Par###PaBHOoMepHOe JIBYDKEHUEe o
8.7 OKpykHOCTU. [lepros U wyacToTa oO6palleHus.
' JluneiHas U yrJjioBas CKOpOCTH.
[leHTpOoCTpeMUTEJIbLHOE YCKOPEeHHe
8.8 [lepBbIiit 3aKOH Hbl0TOHA
8.9 BTopoi 3akoH HeroToHa
8.10 TpeTtuii 3akoH HproTOHa
8.11 #H##Par###[IpyuHIUI CyIepIO3ULIMU CUJT
8.12 Cusa ynpyroctu. 3akoH ['yka
###Par###Cuia TPEHUA: cuJa TpeHus
8.13 CKOJIbKEHUS, CUJIa TPEeHUd IMOKOd, Apyryve BUJbI
TpeHUs
8.14 ###Par###Cuna TAKECTU U 3aKOH BCEMHUPHOIO
' TATOTEeHUS. YCKOpeHHe CBOOOJHOTr0 NaieHus
JBr>keHue 1uaHeT BOKpyr CosHua. IlepBasd
8.15 KOCMHYecKas CKOpPOCTb. HeBecomocThb 5
neperpysku
PaBHOBecHe MaTepuUasbHOM TOYKU. AGCOJIIOTHO
8.16 )
TBépAo0e TeJo
###Par###PaBHoBecue  TBEpAOro Teja C
8.17 3aKpelJIEHHOW OCbl0 BpalleHUss. MOMEHT CHUJIBIL.
LleHTp TAXKeCTH
HUMnysibc Tesna. U3sMeHeHue umiyJibca. UMiysabc
8.18
CUJIbI
8.19 3aKOH COXpaHeHHUs UMIYJIbCa
8.20 ###Par###PeakTUBHOEe JBXKEHHE




8.21

MexaHuuyeckasi paboTa U MOIIHOCTb

8.22

Pa6oTa cun TsKeCTH, ynpyroctH, TpeHus. CBs3b

3HEPryuU U paboThl

8.23

[loTeHyuanbHas 3HEpPrusi TeJsa, MOJAHSATOrO Haj

IMOBEPXHOCTBIO 3eMuin

8.24

HOTeHU,I/IaJleaH JHEpruda cKaToH IPYXHUHDbI

8.25

###Par###KuHeTuyeckas sHeprus. Teopema o

KUHETUYECKOU SHEpPTUuun

8.26

H#H#H#Par###3aKOH CcOXpaHeHHUSI MeXaHUYeCKOU

3HEepruu

8.27

[IpakTHYecKHe pabOThI:

Onpenenenve cpefHed CKOPOCTU CKOJIbXXEeHUS
Opycka WJM JBW)XEHHUs IIapyhKa MO HAKJOHHOM
miockoctu. OnpejiesieHHe YCKOPeHHUs TeJja MpHU
PaBHOYCKOPEHHOM /JIBU’KEHUHU 110 HAKJIOHHOU
IJIOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTH NYTH OT BpeMEeHH
IpY PAaBHOYCKOPEHHOM /IBM>KEHUH 6e3 HayaJIbHOH
CKOPOCTH.

[IpoBepKa runoTe3bl: €CJIU NP PAaBHOYCKOPEHHOM
JIBIDKEHUM 0e3 HayaJbHOW CKOPOCTH MYyTH
OTHOCATCS KakK psJi HEYETHbIX YHCeJ, TO
COOTBETCTBYIOLIHE IPOMEXYTKHU BpeMeHH
O/IMHAKOBBI.

HccnepoBaHue  3aBUCMMOCTH  CHJIbl  TpPEHHUS
CKOJIBKEHUSI OT CUJIbI HOPMAaJIbHOTO JiaBJIEHUS.
Onpepenenuve koapdueHTa TpeHUs
CKoJIbKeHUs1. OnpeiesieHue KECTKOCTH MPYKUHBI.
Onpenenenve paboTbl CUJIbI TpPeHUS MpPHU
pPaBHOMEPHOM JIBH>KEHU U Tesa no
rOpU30HTAJbHOW MNoOBepxHOCTU. OnpepeneHue
paboThl CUJIbI YIPYTOCTH NMPU NMOABEME Ipy3a C
HCII0JIb30BAHHWEM HEMOJABWKHOTO U TMOJIBUXKHOTO

0JIOKOB




dusuyeckre ABJEeHUS B NpUpOJe: NPUJIMBBI U

8.28 OTJIUBBHI, IBH:KeHU e NaHeT COJIHEYHON CUCTEMBI,
pEeaKTUBHOE [IBUXKEHHE XXUBbIX OPTaHU3MOB
8.29 TexHuuyeckue ycTpoHCTBa: COUAOMETP, AATYUKU

MI0JIOXKEHHUS], PACCTOSIHUS U YCKOPEHUs], paKeThl

MEXAHHWYECKHUE KOJIEBAHUA U BOJIHbBI

Kosie6aTesibHOE JIBUXKEHHe. OcHOBHBIE
9.1 XapaKTEPUCTUKU KOJIeOaHUM: MepHoji, 4acToTa,
aMIIUTYa
MaTtemaTh4yecKM UM MNPYXUHHBIA MasgTHUKHU.
9.2 [IpeBpallieHre 3HEPTUU TPU KoJiebaTeJbHOM
JBM>KEHUU
9.3 3aryxawuiue KoJ1ebaHUsI. BbIHYXK/eHHbIE
' KosiebaHUs1. Pe3oHaHC
MexaHuyeckue BOJIHbL. CBOWCTBa MeXaHHUYECKUX
BOJIH. [IpoZio/ibHBIE U MTONepeyYHble BOJHBL JlyIMHA
9.4 BOJIHBI U CKOPOCTb €€ paclpoCTpaHeHHUs.
MexaHuyeckve BOJIHBI B TBEPAOM  Telle,
CceMCMHUYeCKHe BOJIHBI
9.5 3Byk. 'poMKkocTh M BbICOTAa 3BYKa. OTpaxkeHue
' 3ByKa
9.6 Mubpa3Byk U yabTpa3ByK
[IpakTHYecKHe pabOThI:
OnpepeseHyde 4acTOTbl M Iepuoja KoJieGaHUH
MaTeMaTU4eCKOro MassTHUKA.
OnpepeseHye 4acTOThl M Iepuoja KoJieGaHUH
NpyKMHHOTO MasiTHUKA
9.7 HcciegoBaHre 3aBUCMMOCTH NEPUOJA KOJleOaHU M

NO/IBELIEHHOTO K HUTHU rpy3a OT JJUHbI HUTH.
UccnepoBaHue 3aBUCMMOCTH NepHo/ia KoJle6aHU N
OPY>KMHHOTO MasTHUKa OT MacChl Trpys3a.
[IpoBepka HE3aBHCHMOCTU NepUoJa KosebGaHUH

rpy3a, NO/BEIIeHHOr0 K HUTH, OT Macchl rpysa u




)KECTKOCTU MNpyXUHbL. H3MepeHue ycKopeHUd
CBOOOJHOTO MaJeHUA
dusuyeckue ABJEHUS B IPUPOJeE: BOCIPUATHE
9.8 3BYKOB )KUBOTHBIMH, 3eMJIETPsICEHUE,
celiCMUYeCKHe BOJIHBI, lyHAMH, 3X0
9.9 TexHuyeckue yCTpPOKMCTBA: 39X0JIOT,
' MCI0JIb30BaHUeE YJIbTPa3ByKa B ObITY U TEXHUKE
JJIEKTPOMATHUTHOE I10JIE U 9JIEKTPOMAT'HUTHBIE BOJIHBI
lo1 JJIeKTpOMAarHuTHoOe IoJie. JJIeKTPOMarHUTHbIE
' BOJIHBI. CBOWCTBA 3/1eKTPOMAarHUTHBIX BOJIH
10.2 [lIkaJia 3/1eKTPOMarHUTHBIX BOJIH
103 JJIeKTpOMarHuTHas npupoga cBeta. CkopocTb
' cBeTa. BostHOBBIE CBOMCTBA CBETA
10 [IpakTuyeckue paboThI:
10.4 M3ydyeHue CBOMCTB 3JIeKTPOMAarHUTHBIX BOJIH C
NOMOLbI0 MOOUJIBHOTO TeslepoHa
dusnyeckre ABJeHUA B IPUPOJE: GHOJIOTUYECKOE
10.5 JlelicTBUe BHUJAMMOTO, VJbTPadHuOJETOBOrO U
PEHTTeHOBCKOI'0 U3/Iy4YeHUH
106 TexHuyeckue yCTpPOMCTBA: UCII0JIb30BaHUe
' 3JIEKTPOMAarHMTHBIX BOJIH JIJI1 COTOBOM CBSI3U
CBETOBGLIE ABJIEHUA
111 JlydyeBas Moziesib cBeTa. UCTOYHUKU CBeTa
11.2 [IpsiMoJIMHEeHOe pacnpoCTpaHeHHE CBETa
113 Otpaxxenuve cBera. I[linockoe 3epkaso. 3akoH
' OTpa)KeHHUs CBeTa
[Ipenomsienne cBeTa. 3aKOH NpeJIOMJIEHUA CBeTa.
11 11.4
[los1HOe BHYTpeHHee OTpaXkeHue CBeTa
11.5 Jlunza. Xoa siyyel B JIMH3e
OnTtuyeckasa cucteMa poToanmnapaTta, MUKpocKona
11.6
Y TeJlecKomna
117 ['na3 kak onTuyeckasa cucrema. baM3opyKocTb U
' JQJIBHO30PKOCTh




Pasnoxxenue 6esoro cBeta B CHeKTpP. OMNbITHI
11.8 HpioToHa. CiioKeHMe CHeKTpaJIbHbIX IBETOB.
Jucnepcusda cBeTa
[IpakTuyeckue paboThI:
###Par###ccnefoBaHie 3aBUCUMOCTU  yrJja
OTpakeHHs CBETOBOTO Jiy4ya OT yIJja NajeHus.
H###Par###3yuyenue XapaKTepPUCTUK
M300pakeHHs NpeJMeTa B IIJIOCKOM 3epKaJle.
###Par###ccnefoBaHie 3aBUCUMOCTU  yrJja
npeJiIoMJIEHUS CBETOBOIO Jiyya OT yrJia MaJieHusl Ha
rpaHulle «BO3/yX — CTEKJION.
11.9 H###Par###[lonyyeHre n306pakeHHUH C MOMOIIbIO
cobuparolei JUH3bL.
###Par###O0npeneseHre GOKYCHOTO PacCTOSHHUS
Y ONITUYECKOU CHJIbl COOUpAIOILEe JIMH3BI.
###Par###OnbIThI 10 pa3JioXKeHUIO 6eJI0ro CBeTa
B CIIEKTP.
###Par###0n0bITbl 1O BOCHPUATHUIO  LBeTa
npeJMeTOB NPU UX HAGJIIOJeHUU Yepe3 1IBETOBbIE
bunbTPHI
dusnueckre dBJIeHUS B MNPUPOJE: 3aTMeHMUA
1110 CosiHna u JlyHbl, 1BeTa TeJl, ONTUYECKUE SABJIEHUSA
' B aTMocdepe (1BeT Heba, pedpakiiusi, paayra,
MUPAXK)
1111 TexHuueckue yCTPOWMCTBA: OYKH, [EPHUCKOI],
' doToannapat, OoNTUYECKHUE CBETOBO/bI
KBAHTOBLIE ABJIEHUA
121 OnbiTel Pesepdopsa ¥ mnsiaHeTapHass MoO/Jesb
' aTtoMa. Mozgenb atoma bopa
12 122 Hcnyckanve U 1NOIJIOlleHHMEe CBeTa AaTOMOM.
' KBaHThI. JInHEeWYaTble CHEKTPHI
PaguoaktuBHOCTh. Asbda, 6OeTa- U ramma-
12.3
W3JIy4YeHUs




CtpoeHue aToMHOro fzapa. HykioHHasg Mojenb

124 aTOMHOro gapa. U3oTomnsl
125 PaguvoakTuBHBIE npeBpalleHHUs. [Tepuof,
' noJiypacra/ia aTOMHBIX g/iep
126 AnepHbple  peakuuu.  3aKOHbl  COXpaHEHHUA
' 3apsAL0BOro ¥ MacCOBOI'0 YMCeJ
JHeprusa CBA3U aTOMHBIX sffep. CBA3b MacChbl U

12.7
3Hepruu

128 Peaknuu cuvHTe3a U aAesieHUda danaep. MCTOYHUKU

' aHepruu CoJsiHLIA ¥ 3BE3],
12.9 AnepHas sHepreTuka. /ledcTBUe paluO0aKTUBHBIX
' V3JIy4eHHUH Ha )XKUBble OPraHU3Mbl
[IpakTHYecKHre pabOThI:
HabstoeHre CIJIOIIHBIX M IMHEHYaThIX CIEKTPOB
V3JIy4eHUH.

12.10 HccinepoBaHve TpeKOB: UM3MepeHUE 3SHepruu
YaCTULbI no TOPMO3HOMY yTH (o
doTorpadusam).

H3mepeHue pasiioakTUBHOr0 GoHA
dusnyeckre fBJIEHUS B NIPUPOJE: eCTECTBEHHBIN
pafiM0aKTUBHbIK  $OH, KOCMHUYECKHe JIyYH,

12.11 paZiMOaKTUBHOE HU3JIy4eHHe MPUPOAHBIX
MUHEpaJIOB, JleliCTBUe pPaiMOaKTUBHBIX
V3JIyYeHUH Ha OpraHU3M YeJsloBeKa

1212 TexHuyeckue YCTPOUCTBA: CIEeKTPOCKOII,

VMH/MBU/yaJbHbIN 103UMeTp, KaMepa BuibcoHa




ITPOBEPAEMBIE HA OI'3 110 ®U3UKE TPEBOBAHHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHO#M OBPA30BATEJ/IbHOM ITPOTPAMMbI OCHOBHOTI'O OBIIETO

OBPA30BAHUA

Kog,
NMPOBEPSAEMOro
TpeGoBaHMSA

[IpoBepsieMbie TPeGOBaHMS K MPEeAMETHBIM pe3y/ibTaTaM
6a30BOro YpOBHSI 0CBO€HHSI OCHOBHOM 06pa30oBaTe/IbHOM
IporpaMMbl OCHOBHOTO 061ero o6pa3oBaHus Ha OCHOBE

®roc

[loHnmMaHue posu JGU3UKKM B HAydHOM KapTHHE MHUPa;
chOpMHUPOBAHHOCTh 6a30BbIX npeACTaBJeHUN 0
3aKOHOMEPHOM CBA3U U 103HABAEMOCTHU SIBJIEHUU NIPUPOJBI, O
poJik 3KCIepuMeHTa B PpU3UKe, 0 CUCTEMOOOpA3yOIed poJir
$U3MKH B pa3BUTHUU €CTECTBEHHbIX HayK, TEeXHUKU U
TEXHOJIOTUH, 06 3BOJIIOLUY GHU3UYECKHUX 3HAHUW U UX POJIU B
[IeJIOCTHOM eCTeCTBEHHOHAyYHOM KapTHHe MHpa, O BKJaJe
POCCHUCKHUX M 3apyOeXXHbIX Y4YEHbIX-QU3UKOB B pPa3BUTHE
HayKH, 00'bsSICHEHHE IIPOLIECCOB OKPYXKalollero Mupa, pasBUTHe

TEeXHUKU U TEXHOJIOTHUUN

3HaHUSA 0 BU/IaX MaTepuH (BeILeCTBO U 0JIE), O IBUXKEHUU KaK
crioco6e CylecTBOBaHUsS MaTePHUH, 00 aTOMHO-MOJIEKYJIIPHON
TEOPUM CTPOEHUsl BellecTBa, O QPU3UYECKON CYIIHOCTH
SIBJIEHU U IPUPOAbI (MexaHUYeCKHX, TENJIOBBIX,
3/IEKTPOMarHUTHBIX M KBAHTOBbIX); YMeEHWe pasiudaTh
sIBJIEHHUS 110 ONHMCAHHUIO UX XapaKTePHBIX CBOWCTB U Ha OCHOBE
ONBITOB, J€MOHCTPUPYIOLUX JaHHOe (PU3UYeCKOoe sBJIEHUE;
yMeHHe paclio3HaBaTh NPOsIBJEHHE U3YYeHHbIX PU3NYECKUX
SIBJIEHUH B OKpY’XKalllleM MHUpe, BblessAsl UX CylleCTBEHHbIe

cBOMCTBA (MPU3HAKH)

Bianenue OCHOBaMH HOHATUHHOTO anmnapara U
CUMBOJIMYECKOTO f3blKa (QU3WKU U HUCIO0JIb30BaHHWE UX JJIA
pelieHUd y4eOHBIX 3a/jla4; yMeHHe XapaKTepru30BaTh CBOKWCTBaA
Tes, ¢Quanyeckue ABJEHUSA U  HPOLLECChl, HCHOJb3Ys

CIJYH,ELaMeHTaJIbeIe U SMIIMPHUYECKHE 3aKOHDI

YMeHMe onUChbIBaTh U3yYeHHble CBOWCTBA TeJl U pU3UYECKHUe

ABJIEHH A, UCIIOJIb3yA (1)1/131/1'{ec1<1/1e Be€JIMYHMHDbI




BiiaseHve ocHoBaMU MeTOJ0B HAYYHOTO MO3HAHUA C YYETOM
coO/I0/leHUs] TpaBuJ 06e30MacHOro TpyJa: HabJoeHue
bU3UYeCKUX SABJIEHUN:

yMeHHe CaMOCTOATEeJbHO COOUpaTh 3KCIePUMEHTA/IbHYIO
YCTaHOBKY U3 JJaHHOT0 Habopa 060pyA0BaHUsA 110 UHCTPYKLUH,
ONMCBIBAaTb XOJ, ONbITa U 3allMCbIBAaTb €ro pe3yJbTaThl,
dbopMyMpoBaTh BBIBOAI;

NpoBeJleHHe NPSIMBIX U KOCBEHHBIX U3MepeHUN (HU3UYecKUX
BEeJIMYMH: YMEeHHe IIJIAHUPOBATb U3MEPEHHUs, CAMOCTOATEbHO
co6UpaTh IKCNEPUMEHTANBHYI0 YCTAHOBKY MO MHCTPYKLUHY,
BbIYMCJIATb  3HAaYeHWe  BeJWYWHbBl U  aHAJU3UPOBATh
N0JIly4eHHble pe3y/bTaTbl C yY46TOM 3aJlaHHOW MOIPElIHOCTH
pe3y/IbTaTOB U3MEpPEHUH;

IpoBeJieHue HEeCJIOKHBIX 3KCIIepUMEeHTAaJbHbIX
UccIeJOBaHUN; CaMOCTOSITEJIbHO cobupaTh
3KCIIepPUMEHTAJIbHYI0 YCTAaHOBKY Y NIPOBOJUTD MCCJIeJOBAaHUE
10 WMHCTPYKLMUH, NpejCTaBJATbH IOJy4YeHHble 3aBUCHUMOCTH
$U3UYeCcKUX BeJIMYMH B BU/Jle TabJIUL U TPaPUKOB, YYUTHIBATh
NOrpellHOoCTYH,  JeJaThb BbIBO/bI no pesyJibTaTaM

Hccjiea0BaHUA

[loHuMaHue XapaKTepHbIX CBOUCTB (QU3IUYECKHUX Mojesel
(MaTeprasbHasi TO4YKa, abCOJIIOTHO TBEpJOe TeJso, MOJENU
CTpOEHMsl Ta3o0B, KUJKOCTeH U TBEPJABLIX TeJ, NJIaHeTapHas
MoO/JieJlb aTOMa, HYKJIOHHasi Mo/ZieJb aTOMHOTO f/ipa) U YMeHHe

IPUMEHATH UX JJI1 00bsACHEHUS PU3NYECKUX TPOLLECCOB

YMeHUe 06bACHATh PU3UUYECKHe NPOLecchl U CBOMCTBA TeJl, B
TOM 4YHCJIe HU B KOHTEKCTe CHUTyalHUH MNPaKTHKO-
OpPUEHTUPOBAHHOIO XapaKTepa, B 4YacTHOCTH, BBIABIATH
IPUYUHHO-C/Ie/[CTBEHHbIE CBS3M U CTPOUTb OOBSCHEHHE C
OMOpPOM HA WU3y4YeHHble CBOMCTBAa (QU3UYECKUX SIBJIEHUH,

¢H3qucxne 3aKOHbI, 3dKOHOMEPHOCTHU U MO EJIN

YMeHue peulaThb pacuyéTHble 3a/1a4M (Ha 6a3e 2 — 3 ypaBHEHUH ),
MCI0JIb3Ysl 3aKOHBI U GOpPMYyJibl, CBS3biBawOIue GU3UYECKUE
BEeJIMYMHBI, B YaCTHOCTH, 3alMUCbIBaThb KpaTKOe YCJIOBHE

3aZla4y, BbIABJIATD HEAOCTAOII e JaHHbIE, BbI6I/IpaTb 3dKOHBI




u GopMyJibl, HE0O6XOAMMbIE [JI1 €€ pelleHUs], UCI0JIb30BaTh
CIpaBOYHble J[aHHble, NPOBOAUTH pacCyéThbl U OLEHUBATb
peaJMCTUYHOCTb  NOJYYEHHOTO0 3HauyeHUs  PuU3HNYeCKOU
BeJIMYUHBI;, YMeHHe OIpe/iesIiTh pa3MepHOCTb PU3NYeCKOU

BEJINYHHEI, HOﬂquHHOﬁ I[IpH pelI€eHUH 3a1a49U

YMeHMe XxapaKTepu30BaTb NPUHLHUINBI JeWCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YMUCJAe OBbITOBbIX MpPUOOPOB, U
NPOMBIIIJIEHHBIX ~ TEXHOJIOTUYECKHUX TPOLLECCOB MO  HUX
ONMUCAHHIO, HCIOJb3ysl 3HAHUS O CBOWCTBAX (QU3UUYECKUX

sIBJIEHUH U HeobxoMMble pr3uyecKre 3aKOHOMEPHOCTH

10

YMeHHe MCHO0JIb30BaTh 3HAaHUA O (PU3UYECKHX SBJIEHUAX B
NOBCeJHEBHOW >XHU3HU [J11 obecneyeHUsl 6e30MaCHOCTH INPH
obpalleHUH C OBbITOBBIMM NpPUOOpPAaMHU W TEXHUYECKUMU
yCTPOUCTBaMH, COXpAaHEHUS 30POBbSl U COOGJIIOJEHHUS HOPM
JKOJIOTUYECKOT0 TMOBeJEeHHS B  OKpYyXKawlled cpene;
NMOHMMaHUe HeoO6XOAMMOCTU IpPUMEHEHHUsS [AOCTHKEeHUU
busuKu U TEXHOJIOTUH JUIs palOHaIBHOTO

IPUPOOI0JIb30BAHUA

11

OneIT nouCKa, mnpeobpa3oBaHUsA W  NpeJCTaBJeHUs
uHpopManuu Gu3nyecKoro cojepraHus C UCHOJIb30BAaHUEM
MHQOpPMAllMOHHO-KOMMYHUKAaTUBHbIX TEXHOJIOTUH; YMeHHe
OLleHUBATb [JOCTOBEPHOCTb INOJy4YeHHOW HHPOpMalUu Ha
OCHOBE MMEIIUXCSA 3HAaHUH U JI0NOJHUTENbHbIX UCTOYHHUKOB;
yMeHHe MCIO0JIb30BaTh MPHU BBINOJHEHUHM Y4eOHBIX 3aJaHUM
Hay4YHO-NONYJIAPHYIO JUTepaTypy GU3UYECKOT0 COJlepKaHMUs,
CIlpaBOYHbIe MaTepHuaJibl, pecypchl ceTu UHTepHeT; BaaJieHue
06a30BbIMM HaBblKaMH MpeoOpa3oBaHUsA HHPOpMALUU U3
OZJHOM 3HAKOBOM CHUCTeMbl B [JpPYIryH; YMeHHe CO03/aBaTbh
COOCTBEHHble NMCbMEHHbIE U YCTHbIe COOOLIEeHUs] Ha OCHOBE

I/IHCl)OpMaLU/II/I N3 HECKOJIBKHNX HCTOYHHUKOB




INNEPEYEHbD 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMbIX HA OI'd [10 PU3UKE

Kop, IIpoBepsieMbIi 3/IEMEHT COAEPKAHUA
1 MEXAHWYECKHUE ABJIEHUA
11 Mexanuyeckoe pgBuxeHHe. MartepuasbHad Todka. CucreMma OTCYETa.
' OTHOCUTEJIBHOCTD J|BUXKEHHUA
PaBHOMepHOe U HepaBHOMepHoe [BWXeHHe. CpelHsAA CKOpOCTh.
1.2 ®opmya AJig BIUMCIEHUS CpeJJHEN CKOPOCTU: V =S/t
PaBHOMepHOe NpAMOJIMHENHOe JBWXXeHHe. 3aBUCUMOCTb KOOPJHMHATHI
TeJla OT BpeMEeHHU B C/ly4ae paBHOMEPHOI'O NIPAMOJIMHENHOT0 ABHXKEHHUS:
13 x()=x,+vt
['paduky 3aBUCUMOCTHU OT BPEMEHHU JJ151 IPOEKLUU CKOPOCTH, IPOEKLUU
nepeMeleHus, NyTH, KOOPJUHATHI 1P PaBHOMEPHOM NPAMOJMHENHOM
JIBYDKEHUH
3aBUCMMOCTb  KOOpJAMHATbl TeJa OT BpeMeHM B  cJlydae
PaBHOYCKOPEHHOTO NPSAMOJIMHENHOTO ABUXKEHUA:
Sx() =V, *t+ay* %
@opMysibl A TNPOEKLUMU IepeMelleHUs, IPOeKIUU CKOPOCTHU U
NpOEKLUHUH YCKOpeHUs IpH PpPaBHOYCKOPEHHOM MNpPSAMOJHUHENHOM
JIBMKEHUU:
1.4 $2
5. () =vy, t+a,—,
U,\'(t) =Upy T 1,
a,(f)=canst,
U:;»: - :.)h.2 =2a.s,
['padrky 3aBUCMMOCTH OT BpeMEHH [1J1F IPOEKIUH YCKOPEHUS, TPOEKLIUU
CKOPOCTH, IPOEKLUY NlepeMellleHHs], KOOpJUHAThI IPU PaBHOYCKOPEHHOM
NPSAMOJIMHEWNHOM JIBUKEHUU
CBob6osHOe nageHue. DopMy.Jibl, ONKChIBalOLIMe CBOOOAHOE NaJleHue Tesla
1.5 N0 BepTUKaIW (JBW)XKEHHe TeJa BHMU3 WJIM BBepPX OTHOCHUTEJbHO
noBepxHOCTH 3eMJin). [paduku 3aBUCHMOCTH OT BpeMeHHU /1151 NPOEKLUU




YCKOpEeHHS, IPOEKL U CKOPOCTH U KOOPAUHATHI IPU CBOOOJHOM NaJleHUH

TeJia [0 BepTUKaJIn

CKOpOCTb paBHOMEPHOT'0 ABWXKEHHUA TeJIa [0 OKPYKHOCTU. HanpaBsieHue
CKOPOCTH.
@®opMysia [y BBIYMCJIEHUS CKOPOCTH 4Yepe3 paJUuyC OKDPYXKHOCTH U

nepuo/; obpaleHus:

2R
=
T
LleHTpOoCTpeMUTEbHOE yCKOpeHue. HamnpassieHue
[IeHTPOCTPEMUTENIBHOTO  ycKopeHUsA. PopMmysna Al  BbIYUCIEHUSA
1.6 YCKOPEHHH:
2
a. = v
=R
®opmyia, cBA3bIBalOLIasl IEPUOJ U YaCTOTY 0OpalleHU:
V= 1
i
Macca. [ln1oTHOCTB BemecTBa. PopMyJia /1 BIYUCIEHUS JIOTHOCTHU:
5= m
1.7 14
1.8 Cuna - BekTOpHas ¢usndeckas BesinurHa. Cl0KeHHue CUI
1.9 fABsnenve unepuuu. [lepeoii 3akoH HbroToHa
BTopo# 3akoH HeroToHa:
F=m-a
1.10

CoHanpaBJ/IEHHOCTb BEKTOpA YCKOPEHUs TeJjla U BEKTOPA CUJIbI,

JIeMCTBYIOIEN HA TeJIO0

1.11

BsaumMogeiictBue Tes. TpeTuit 3akoH HbroToHa:

Fy 3 =—Fiy




TpeHue nokos U TpeHUe cKo/IbxXeHUA. PopMyia [/ BBIYUCTEHUSA MOAY A

CWJIbI TPEHHUA CKOJIbXKE€HHUA:

1.12 F_=u-N
= b
Jledopmanusa Tesa. Ynpyrue u Heynpyrue gedopManud. 3aKoH yrnpyrou
nebopmanuu (3akoH ['yka):
1.13 F=k-Al
BceMupHoe TAroteHve. 3aKk0OH BCEMHUPHOTO TATOTEHUS:
My - M~
F=G-—L_—2
R
CuJia TsKeCcTH. Y CKopeHHe CBOGOJHOTO MaleHH .
1.14
®opmysia A1 BBIYMCIEHNSA CUJIBI TSXKECTH BOJIM3U NOBEPXHOCTU 3eMJIU:
F =mg.
JiBmkeHue nmiaHeT Bokpyr CosHLa. [lepBas KocMu4eckasi CKOpOCTb.
HeBecoMocTb U lleperpysku
WMnysbc Tesa - BeKTopHasA drusnyecKasi BeJIMYUHa.
1.15 p=mo
WMnysbc cucteMsl Tesl. U3MeHeHHe uMnyJibca. UMIyJ1bC CUJIBI
3aKOH COXpaHEeHUsI UMIYJIbCa J1s1 3aMKHYTON CUCTEMBI TeJI:
1.16 D=my +m, =const
PeakTuBHOe JBM)KeHHe
MexaHuveckas paboTta. PopMyJia [1/i1 BbIYHUCIEHUS PabOThI CUJIbI:
A=Fscosa.
MexaHH4YecKass MOLHOCTb:
1.17
N=24
r
118 KuHeTHyeckasi ¥ noTeHuua bHast aHeprust. Popmysia i BBIYUCIEHUS

KWHeTUYeCKOW 3HepTrHUMm:




"
mu-
E, = S
TeopeMa (0] KI/IHBTI/I‘JGCKOﬁ SHEPrumu. (I)OpMyjla AJIid BbIYHUCJIEHUA

l'IOTeHI_[I/IaJIbHOI;‘I 9HEPIrUuHu TeJia, IOAHATOrO

HaJ, 3eMJIEMN:

E,=mgh

1.19

MexaHHu4yeckad JHeprud:
E=E,+E,

3aKOH COXpaHeHUsI MexaHU4YeCcKou aHepruu. PopmyJia /i1 3aKOHA
COXpaHeHUs1 MeXaHU4YeCKON I3HePTUHU B OTCYTCTBUE CUJ TpeHUs: E =
const.

[IpeBpaleHre MexaHUYeCKOM 3HePTUH IPYU HAJIUYMHU CUJIbl TPEHUS.

1.20

[IpocTble MexaHU3MBbI. «30JI0TO€E MPABUJIO» MEXAaHUKU.
Prryar. MoMeHT cusbl: M - FL

YcsoBue paBHOBeCHUd pblyara:
M +M;+..=0
[ToABM>XXHBIN M HEMOABWKHBIN 6J10KU. KII/[ poCThIX MEXaHHU3MOB,

n= Anonesnas
Asarpaqermaa

1.21

JlaByieHHe TBEPJOro TeJa.

CDopMyJIa AJ1d BBIYUCJIEHUA JaBJIEHUA TBép,ELOI‘O TeJia:

iy
p-s‘

JlaByieHue rasa. ATMmochepHoe ZiaBjaeHue.

FI/I,leOCTaTI/I‘IeCKOG AaBJIEHHWE€ BHYTPH XKUJKOCTH.

®opmyJia 1 BBIYMCIEHUA AaBJeHUs BHYTPH XU KOCTH:

D=pgh+p,

1.22

3akoH [lackans. 'mapaBanMyeckuit npecc




1.23

3akoH Apxumena. @opMmyJsia [yl onpesesieHUs] BbITAJKUBAIOLIEN CUJIBI,

JIEMCTBYIOIEeN Ha TeJI0, HOTPYKEHHOE B )KUKOCTb UJIU ras:
Fag. =P8V

YcnoBue naaBanuga tesa. [lnaBanue CyZA0B U BO3AyXOIlJIaBaHHUE

1.24

MexaHnyeckue KosebaHUs. AMIUIMTY/ia, IEPUOJ M YacTOTa KoJiebaHHUM.
®opmy.ia, cBsI3bIBalOLAsA YACTOTY U NEPUOJ, KOJIebaHHU:

vt
- F

1.25

MaTeMaTHueCcKUI U NPY>KUHHbIN MassTHUKU. [IpeBpallleHHe s3HepTrUuu Npu

KoJiebaTeJIbHOM ABHUXEHHUH

1.26

3aTyxatolue KosebaHus. BeiHyXKeHHble KosiebaHusl. PesoHaHC

1.27

MexaHH4YeCcKWe BOJIHBI. HpO,E[OJIbeIe Hn TIiolepevyHble BOJIHBI. ,[lJ]I/IHa

BOJIHBI 1 CKOPOCTb paClIpOCTPaHEHHUA BOJIHbBI:

r=v-T

1.28

3ByK. 'poMKocTh U BbicOTa 3ByKa. OTpakeHUe 3BYKOBOM BOJIHBI Ha

rpaHule JBYX cpef. UHQpasByK U yIbTpa3BYK

1.29

[Ipakmuueckue pabomeul

W3MepeHue cpeJHel IJIOTHOCTH BellleCTBa; apXUMeLOBOM CHJIBI;
KECTKOCTU NPYXUHBL, K03dUIMeHTa TPeHUs CKOJIbKeHUs; paboThl
CUJIBI TPEHUS, CUJIbI YIIPYTOCTH; CpeZiHeN CKOPOCTH JBUKeHHUS OpycKa Mo
HaKJIOHHOM MJIOCKOCTH; YCKOpPeHUs 6pycKa PU JBU>KEHUH 110 HAKJIOHHOH
IJIOCKOCTH; 4aCTOTbl M Iepuoja KojebaHWUM MaTeMaTH4yeCcKoro
MasTHHUKA; 4acTOTbl M Ilepuoja KoJieOaHUH NPYKUHHOIO MasTHHUKA;
MOMEHTa CHUJIbl, IeUCTBYIOILEr0 Ha pblyar; paboThbl CUJIbI YIPYTOCTH IPHU
nogbéMe rpy3a C NOMOLIbI0 HENOABUXKHOTO 6Ji0Ka; pabOThbl CUJIbI
yIPYTrOCTH NPU NOAbEMeE Ipy3a € IOMOLIbIO OABUXHOTO OJI0KA.
UccnenoBaHve  3aBUCHUMOCTM  apXMMeJOBOM CUJIbl  OT 00BbEMa
HOTPYKEHHOM 4YacTH Tesa U OT IJIOTHOCTHU KUJKOCTH; HE3aBUCUMOCTH
BbITQJIKUBAIOLIEN CHUJIbI OT MacChbl TeJa; CUJIbl TPEHUS CKOJIbXXEHUS OT
CUJIbl HOPMaJIBHOTO IaBJIeHUs U OT pO/ia TIOBEPXHOCTH; CHUJIbI YIIPYTOCTH,
BO3HUKAWOILEN B IMpYXHWHe, OT CTeNeHU JepopMalUU INPYKUHBI;
yCKOpeHHUs OpycKa OT yTJia Hak/JIOHa HalpaBJsAolel; neproja (4acToThl)

KOJIe0OaHUH HUTSHOTO MasiTHUKA OT AJIMHBbI HUTH,; Mepruoaa KoJiIeOaHU M




NPY>KMHHOTO MasfATHUKA OT MacChl Ipy3a M >KECTKOCTHU NPY>XUHBI;
uccaejoBaHue He3aBUCUMOCTH Nepro/ia KoJebaHMi HUTSHOI0 MassTHUKA

OT Macchl rpysa. [IpoBepka yc/10BUsI paBHOBECHS pblyara

1.30

®usuueckue a6/€eHUsl 8 npupode: IPUMepPhl ABWXEHUA C Pa3JIMYHbIMHU
CKOPOCTSIMU B >XMBOU M HEXUBOU NPUPOJE, AEUCTBUE CUJIbI TPEHUA B
IpUpOJie U TEXHUKE, IPUJIUBbI U OTJIUBBI, ABHKeHUe IJ1laHeT Co/IHeYHOHN
CUCTEeMBbI, peaKTUBHOE [ BM)KEHHE XKMBBIX OPraHU3MOB, pblyaru B TeJse
YyeJiOBeKa, BJMsHHE aTMOCPEpPHOro JaBJeHHWS Ha >KUBOW OpPraHU3M,
IJlaBaHUue pblO, BOCIHpPUATHE 3BYKOB J>KHWBOTHBIMH, 3eMJIETPSICEHHUE,

celiCMHUY€eCKHe BOJIHBI, I[yHaMH, 3X0

1.31

TexHuyeckue ycmpoiicmea: CIUA0METP, JaTYMKH [T0JI0’)KEeHUS, PaCCTOSHUSA
Y yCKOPEeHMUs, JUHAaMOMETD, NOANIHUKH, paKeTbl, pblyar, 0BUKHbIN U
HEeIMoJBW)XHbIN GJIOKH, HAaKJIOHHAsl MJIOCKOCTb, NMPOCTble MEXaHHW3Mbl B
OBITY, coob1arLuecs COCy/ibl, YCTPOMNCTBO BOJIONIPOBO/A,
TUAPaABJIUYECKUH IIpecc, MaHOMETpP, 6apoMeTp, BICOTOMED, MOPLUIHEBOU

Hacoc, apeoMeTp, 3X0JI0T, MCII0JIb30BaHHKeE YJIbTPa3ByKa B ObITY U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OcHOBHbIE NOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOW TEOPUU CTPOEeHUs
BelllecTBa. MoJenu TBEPAOro, »KUJKOrO M ra3000pa3HOr0 COCTOSHUH

BelecTBa. Kpucranindeckue u amopdHble Tesa

2.2

,Z[BI/I}KEHI/IB YacCTyll, BellecTBa. CBd3b CKOpPpOCTHU ABUXEHHUA 4YaCTHUL, C

TeMnepaTypoil. BpoyHoBckoe aBmxeHue, AU Pysus

2.3

CMauuBaHUE U KalnuJJidpHbIe ABJI€EHUA

2.4

TensioBoe pacCliupeHure U CxKaTue

2.5

TensioBoe paBHOBecue

2.6

BHYTpeHHHH JHeprud. Pa6oTau Terionepeaada Kak CIoco6bl U3MEHEHHUS

BHYTpeHHeU 3Hepruu

2.7

Bu/ibl Tensionepejayu: TenJa0NpoOBOJHOCTb, KOHBEKIMS, U3/IyYeHUE

2.8

HarpeBaHHe H  OXJIaXK/JeHHue TeJl. KoanyecTBO TEMJIOTHI. Y,ELeJIbHaH

TENJ0EMKOCTb:

O=cm(t,—t,)




2.9

3aKOH COXpaHeHHWS JHeprud B TeIUJIOBBIX Ipoleccax. YpaBHeHHe

TeIJIOBOro baJiaHca:

0,+0, +..=0

2.10

I/IcnapeHI/Ie N KOHJeHCalu-. H3meHeHUEe BHYTpeHHEﬁ JHEprun B
nponecce HUCIIapeHUud U KOHAEHCAllhH. Kunenue KHNIKOCTH. yae.ﬂbHaH

TeIJoTa napoobpasoBaHusi: L = Q/m

2.11

Byia>kHOCTB BO34yXa

2.12

[lnaByieHrWe U KpucTaaausauus. i3sMeHeHue BHYTpeHHeH 3Hepruu mnpu

I[JIaBJIEHUHU U KPpUCTAJLJIM3allhH. ylﬂeJleaﬂ TEeIlJIOTAa IIJIaBJIEHUA:

7\.:(;)

m

2.13

BHYTpeHHHH JHEeprud CropaHud TOIIJIMBA. Y,ueanaH TeIJIoTa CropaHud

TOTJIUBA: q = Q/m

2.14

[IpuHLMnBI paboThl Ten10BbIX ABUraTeseil. KII/l TennoBoro gBuraTess

2.15

[Ipakmuueckue pabombul

V3MepeHue yJe/JIbHOW TEIVIOEMKOCTH MeTaJJIM4eCKOoro LUWJIWHAPA;
KOJIMYeCTBA TEeIJIOThI, MOJYyYEeHHOTO BOJOW KOMHATHOM TeMIepaTyphl
bUKCHpOBaHHOW Macchl, B KOTOPYIO OMNylleH HarpeTbld LUWJIMHJAD;
KOJIMYEeCTBA TeIJIOThl, OTAAHHOTO HarpeTbiM LWJUHADPOM, IOC/Ie
ONyCKaHUs ero B BOJAY KOMHATHOM TeMIlepaTypbl; OTHOCUTEJbHOH
BJIQXXHOCTU  BO3/JyXa; yJeJbHOW  TeIJOTbl IJIaBJ€HUA  JibJa.
UccnenoBaHue U3MeHeHUsl TeMIlepaTypbl BOJbI MpPHU pPa3/IMYHbBIX
YCJI0BUSX; IBJIEHUA TENJIO0OMeHa IPU CMeLIMBaHUU X0JI0AHOW U ropsiyent

BO/JIbI; ITpoliecca UCcrapeHust

2.16

Qusuueckue sieneHUsi 8 npupode: TOBEPXHOCTHOE HaTsKeHHe U
Kanu/JIsIpHble SIBJIEHHs B NPUPOJE, KPUCTAMLIbl B IPUPOJE, U3JIydeHUe
CosnHLla, 3aMep3aHUe BOJOEMOB, MOPCKUE OpHU3bl; 06pa3oBaHHE POCHI,

TyMaHa, NHed, CHEra

2.17

TexHuuyeckue ycmpolicmea: KanWJUISPbl, TNPUMEPbl HCHO0Jb30BaHUSA

KPUCTAJ/IJIOB, )XUJAKOCTHBIM TepMOMETDp, JAaTYUMK TeMIepaTyphl, TEPMOC,




CUCTeMa OTOIJIEHUS JOMOB, THTPOMETPBHI, ICUXPOMETP, apoBasi TypOUHa,

JIBUraTeslb BHYTPEHHETr0 CrOPaHUs

3 JJIEKTPOMATHUTHBIE ABJEHUA
3.1 JuiekTpUlayus TeJ. J|Ba BUJa 3J1eKTPUYECKUX 3apsA0B
3.2 BsauMogeiicTBYe 3apsi>KeHHbIX TeJl. 3akoH KysioHa
3.3 3aKOH COXpaHEeHHA 3JIEKTPUYECKOTO 3apaa
34 JdyieKkTpuyeckoe noJie. Hanpsax€HHOCTD 3JIeKTPpUYECKOTo noJid. [IpyuHnun
Cynepro3rLiMy 3JIeKTPUYeCKUX NoJiel (Ha KayeCTBEHHOM YPOBHe)
3s Hocurenu asieKkTpuyeckux 3apsafoB. [lelicTBUe 371eKTPUIeCKOoro MoJid Ha
3JIeKTpUYecKUe 3apabl. [IpoBOJHUKH U JU3JIEKTPUKHU
[TocTOAHHBIN 2/IeKTPUYECKUH TOK. [leHCTBUA 3/1eKTpU4ecKoro Toka. Cuia
ToKa. HanpsxeHue.
3.6 I=q/t,U=A/q
JdJIeKTpUYecKoe CONPOTHUBJIEHHUE. YpaenbHoe 3JIeKTpUYecKoe
CONIPOTHUBJIEHUE:
3.7
R=pl/S
38 3akoH OMa A1 yyacTka aJjiekTpudyeckoi uenu: [ = U/R
[TocnrepoBaTesibHOE cOefMHEHME IPOBOAHUKOB:
I,=L; U=U,+U,; R=R +R,
3.9 [lapasiiesibHOE coeiHEHYE IPOBOAHUKOB PABHOTO CONIPOTUBJIEHUS:
U=U;I=1+I;R=2.
- - 2
CMelaHHbIe COeJMHEHUA NPOBOJHUKOB
Pa6oTa 1 MOLHOCTD 3/ieKTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH /Ixxoyuig - JleHya:
2
3.11 O=I"-R-t




OnbIT IpcTesa. MarHuTHOe noJie MPSAMOro MPOBOJHUKA C TOKOM. JINHUM

3.12 .
MarHUTHOW UHAYKIUHU
313 MarauTHoOe noJie NOCTOAHHOIO MarHuTa. BzauMoelcTBrue NOCTOAHHBIX
' MarHUTOB
3.14 JlelicTBYMe MarHMTHOTO 0JIsI HA IPOBOJHUK C TOKOM
315 OnbiTel Papageda. flBieHue 3/eKTPOMAarHUTHOW HUHAYKLUU. [IpaBuio
' JleHna
IIpakmuyeckue pabombul
M3MepeHue 3/1€KTPUYECKOTO CONPOTHUBJIEHUS PE3UCTOPA; MOLIHOCTHU
3JIEKTPHUUYECKOI'0 TOKA; paboThl 3JIEKTPUYECKOTO TOKA.
UccnenoBaHve 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOILET0 B NIPOBOJHUKE
(pe3ucTopsl, JiaMIO4Ka), OT HANpsbKEHWsT Ha KOHILAX MPOBOJHUKA;
3.16 3aBUCMMOCTHA CONPOTHBJIEHUS OT [JJIMHBI NPOBOJHHUKA, IJIOLUIAJAU €ro
NIONePeYHOro CeYeHHUs U YAeJIbHOTO COIPOTUBJIEHUS.
[IpoBepka mpaBuia [yl 3JE€KTPUUECKOTO0  HaNpsKeHUs  MpHU
NOC/e10BaTEJIbHOM COeJJUHEHUM MPOBOJHUKOB; NpaBuJa [AJs CHUJIbI
3JIEKTPUYECKOTO TOKa MpPHU MapajieJibHOM COeJWMHEHUU NPOBOJHUKOB
(pe3ucTopsl U JIaMIIOYKa)
dusuueckue s8/1eHUs1 8 npupode: 3JIeKTpUUYeCKHe sIBJIeHUs B aTMocdepe,
3.17 3JIEKTPUYECTBO >KMBBIX OPraHM3MOB, MarHUTHOe IMoJie 3eMJHd, Apend
II0JIFOCOB, POJIb MATHUTHOTO N10J11 IJI51 >)KU3HU Ha 3eMJle, IOJIIPHOE CUSHUE
TexHuueckue ycmpolicmea: 3JIEKTPOCKOI, aMIIEPMETpP, BOJBbTMETD,
peocTaT, CYETYHUK 3JEKTPUUECKOW 3SHEpPruu, 3JEeKTPOOCBETHUTEJbHbIE
3.18 npubOopHI, HarpeBaTeJ/IbHblE 3JIEKTPONPUOOPHI (mpumepsi),
3JIeKTpUYeCKUe MpeJoXpaHUTeNH, 3JIEKTPOMarHuT, 3JIEKTPOJBUTraTe/b
IIOCTOSIHHOTO TOKa, FeHepaTop NOCTOSHHOIO TOKa
3.19 JJIeKTpOMarHuTHbIe BOJIHBIL. llIKkasia 3/1eKTpOMarHMTHBIX BOJIH
3.20 JlydyeBasi Moziesib cBeTa. [IpsiMo/IMHEMHOE pacIpoCTpaHEHHUE CBETA
3.21 3akoH oTpakeHud cBeTa. [lsockoe 3epkasio
3.22 [IpesroMsieHre cBeTa. 3aKOH IpeJIOMJIEHUS CBeTa
3.23 Jvcnepcusd cBeTa
394 Jlunsza. Xop, siydyelt B sinH3e. POKyCHOe paccTosiHWe JIMH3bL. OnTHYecKas
' cusa auH3bl: D = 1/F
3.25 ['n1a3 kak ontuyeckas cucremMa. OnTuyeckre Npubopbl




IIpakmuyeckue pabombul
###Par###/3MepeHre ONTUYECKOW CUJIbl CcOOUparOLled  JIMH3bI;
$OKyCcHOro paccTosiHUsI cobuparoleil JMH3bl (10 CBOMCTBY paBeHCTBA

pa3sMepoB npeaMeTa U I/I306pa)KeHI/IH, Korga npeameT pacIloJIOXKEH B

3.26 JiBoMHOM (OKyce), moKa3aTeJis MpeJIoMJIeHUs CTeKJIa.
###Par###lVccnenoBane CBOWCTBA H300pakeHUs, IMOJYYEHHOTO C
MIOMOIIbIO COGHpAlOL el JIMH3bI; U3MEHEHUSI POKYCHOT'0 PACCTOSIHUA ABYX
CJI0’KEHHBIX JIMH3; 3aBUCUMOCTH yTIJja NpeJioMJIeHUs CBETOBOTO Jiy4ya OT
yrJia naZleHrus Ha FpaHUle KBO3yX — CTEKJI0»
®usuueckue si81eHus 8 npupode: 3atMeHusa CosHua U JIyHbl, 1BeTa TeJ,

3.27 onTUYecKUe sBJeHUs1 B atrMochepe (uBeT Heba, pedpakuus, paayra,
MUPaX)

398 TexHuueckue ycmpolicmea: 04KH, nepuckoln, ¢oToannapat, ONTUYECKHE

' CBETOBO/bl
4 KBAHTOBBIE ABJIEHUA
i1 PapyoakTuBHOCTB. Anbda-, 6eTa-, raMMa-u3JaydyeHus. Peaknyuu anbda-u
' 6eTa-pacnaja
42 OnbiTel Pesepdopaa no paccessnuto anbda-yactun, [l1aHeTapHas Mojeb
' aToMa

4.3 CocTtaB aToMHOro si7jpa. U3oTonbl

4.4 [lepuop nosiypacnaza aTOMHBIX A4ep

4.5 AnepHble peakiuy. 3aKOHbI COXpaHEHHUS 3apPSAA0BOT0 U MacCOBOT0 YHCE
dusuveckue s18/1eHUs 8 hpupode: eCTECTBEHHbIM paZjMOAKTUBHBIN (OH,

4.6 KOCMHUYeCKHe JIyYd, palJMOaKTUBHOE U3JIyYeHHe NPUPOJHBIX MUHEPAJIOB,
JleViCTBYe paJJMOAKTUBHbIX U3JIyYeHUU HAa OPraHU3M 4YesI0BeKa

47 TexHuueckue ycmpolicmea: CIeKTPOCKOIN, UHAUBUAYAIbHbIN [103UMETD,

KaMmepa BusibcoHa, siiepHast 3HepreTHUKa




YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJ/IBHOT O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPHAJIbI A1 YYEHUKA

e ®u3uka: 7-# Kyacc: 6a30BbIN YpOBeHb: yUeOHUK; 3-e U3/jaHUe, lepepaboTaHHOe
[TepbimikuH U.M., UBaHoB A.M. AkijnoHepHoe o6111ecTBO «M31aTenbcTBO «IIpocBeleHre»
e ®usuka: 8-i kyacc: 6a30BbIM YpOBEeHb: yUeOHUK; 3-€ U3 aHUe, lepepaboTaHHOe
[Tepbiikun U.M., UBaHoB A.M. AkjuoHepHoe o61ecTBo «HM31aTenbeTBo «IIpocBelieHne»
e ®usuka: 9-i Kyacc: 6a30BbIN YpOBeHb: yUeOHUK; 3-e U3/JjaHUe, lepepaboTaHHOe
[TepbimikuH U.M., I'yTHuK E.M., UBaHoB A.U. u aAp. AKIIMOHEpHOE 00611eCTBO

«M3paTenbcTBO «lIpocBelenne»

METOAWYECKHE MATEPHAJIbI AJ14 YYUTEJ/IA

e YMK U.M. llepriiukun, A.W. UBaHOB

IIUPPOBBIE OBPA30BATEJ/IBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET

e bu6saunoTeka [JOK http://m. edsoo.ru/



