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ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa 10 (U3KMKe Ha ypOBHE OCHOBHOTO 00Imiero o06pa3oBaHUs
CcoCTaB/ieHa Ha OCHOBe TIOJIO)KeHWM M TpeOOBaHMU K pe3y/bTaTaM OCBOEHHS Ha
6a30BOM ypoBHe OCHOBHOI 0Opa3oBaTe/bHOW MpPOTrpamMMbl, TIpe/ICTaBIeHHbIX B
®I'OC O0O0, a Takxe ¢ yuéTom (pegepanbHOM paboueii MporpaMMbl BOCTIUTAHUS U
KoHntjenuu ripemnoaBaHusi yueOHoro npegmeTa «Pu3nKa».

CojgepxaHve mporpaMMbl 10 (¢GH3MKe HarpaB/ieHO Ha (opMUpOoBaHHe
eCTeCTBeHHOHAYYHOW TPaMOTHOCTU OOyYarol[UXCsl W OpraHv3alyi0 H3y4yeHUs
GbU3MKY Ha [JleaTe/IbHOCTHOW OCHOBe. B miporpamme 10 (u3MKe YUUTHIBAHOTCS
BO3MOKHOCTH ydeOHOro mpeamera B peanusauuu TpeboBanuii ®I'OC 00O k
TIJIAHUPYEMbIM JTMYHOCTHBIM M MeTarpeZMeTHbIM pe3y/ibTaTaM 00yueHus], a TakxkKe
MeXXTpeZIMeTHbIe CBSI3U eCTeCTBeHHOHAyYHbIX YyuyeOHBIX TpeJMeTOB Ha YpPOBHE
OCHOBHOTO 0011]ero 06pa3oBaHMs.

[TporpamMmMa 110 (hM3MKe yCTaHABIWBAET pacrpeziesieHre yueOHOro MaTepuasa
1o rojiaMm o0yueHus (10 Kjaccam), MpejyiaraeT pUMepHY0 T0C/e/l0BaTe/IbHOCTh
V3y4yeHUs TeM, OCHOBAHHYIO Ha JIOTWKEe pa3BUTHUSI MPEAMETHOr0 COJep)KaHus M
yuéTe BO3paCTHBIX 0COOEHHOCTEeH 00yUarOIIMXCS.

[TporpamMmMa 10 (u3uKe pa3paboTaHa C I[e/IbI0 OKa3aHWS MeTOANUYeCKOi
TIOMOIIM YUUTE/TI0 B CO3/IaHMM paboueii IporpaMMeI 110 yueOGHOMY TIpeIMeTy.

dusmKa sIB/IseTCs CUCTeMO0Opa3yIoLKM [I7Isi eCTeCTBeHHOHAYUHBIX yueOHBIX
Tpe/IMEeTOB, TIOCKO/IBbKY (U3HUUecKre 3aKOHbI Jie)KaT B OCHOBe TMPOIeCCOB U
AB/IEHUM, W3y4daeMbIXx XUMHeH, Ouosorved, actpoHoMuer u (uU3NUeCKoi
reorpadueii, BHOCAT BK/I3J, B eCTECTBEHHOHAyYHyH) KapTMHY MHPa,
npe/jocTaB/isieT Haubosiee siCHble 00paslibl TMpUMeHeHUsi HAay4yHOTO MeTofa
TO03HaHWs, TO eCTh Cr10Ccoba MoyueHust J0CTOBEPHBIX 3HAHUM 0 MHUpe.

OpHa u3 T/IaBHBIX 3a/lau (hr3MueckKoro obpa3oBaHHsi B CTPYKType oOIrero
o0Opa3oBaHUsI COCTOMT B (DOPMHPOBAHWM €CTECTBEHHOHAyUYHOW TPaMOTHOCTU H
MHTepeca K HayKe y 00yuaromxcs.

V3yuenne ¢u3ukn Ha 06a30BOM YpOBHe TIperiojiaraeT — OBaJleHHe
C/IeIyIOLMMH  KOMIIETEHTHOCTSIMM, XapaKTepU3yHOIUMH eCTeCTBeHHOHAayUHYHO
IPaMOTHOCTb:

e Hay4HO OOBSICHSTH SIBJIEHUS;

e OI[eHWBATh Y IOHUMAaTh 0COOEHHOCTH HAayYHOT'0 MCCTIeJOBaHUS;

e UHTEpNpeTUpOBaTh  JlaHHble U MCIOJIb30BaTh  Hay4Hble
Jl0Ka3arTe/ibCTBa [i/Isl OJTyuyeHUsl BbIBO/IOB.



Llern w3yueHusi (GU3MKA Ha YpPOBHE OCHOBHOTO 00iijero o6pa3oBaHus
oripesiesieHbl B KoHIeniuu TiperiofiaBaHusi yuebHoOro rmpeamera «®Pusuka» B
oOpa3oBaresibHbIX —oOpraHusalusix Poccuiickoii ®efepauyd, peanu3yroLUX
OCHOBHBIe  001je0Opa3oBaTe/ibHbIe TPOTPAaMMbl, YTBEP)KAEHHOW  pellleHreM
Konnernn MunuctepcTBa rnipocseltieHus: Poccurickori ®@efiepaniiv (MpOTOKO OT 3
nekabpst 2019 r. Ne [TK4BH).

ey usyueHus Pu3uKu:

npuoOpeTeHHe HWHTepeca W CTPeM/IeHWs OO0yuaroluXxcs K HayuyHOMY
W3yUYeHUIO0 TPHUPO/Ibl, Pa3BUTHE WX HWHTEJJIEKTya/llbHbIX M TBOPUECKUX
CII0COOHOCTeI;

pa3BuUTHe Mpe/CTaB/AeHU 0 HAyYHOM MeTo/ie TI03HaHUsI U (JOpMUpOBaHUe
WCCJIe[JOBaTe/IbCKOTO OTHOLIIEHUS K OKPY KatOIUM SIBJIEHUSIM;
dbopMUpOBaHWEe HAyYHOTO MHPOBO33pEHUsI KaK pe3yJibTaTa H3yueHust
OCHOB CTPOEHMsI MaTepuu U (pyHJaMeHTaIbHbIX 3aKOHOB (DU3UKY;
dbopmMuUpoBaHUe Mpe/CTaBlAeHU O pOau (DU3KMKHU [Jisi Pa3BUTHUSL APYTUX
eCTeCTBEHHbIX HayK, TEXHUKH U TeXHOJIOTUH;

pa3sBUTHE  TIPeACTABAEHHMM O  BO3MOXHBIX  cdepax  Oyayieu
ripocheCCUOHA/ILHOMN [JlesiTeIbHOCTH, CBSI3aHHOW C (hDM3MKOM, MOJATrOTOBKA K
JanbHeuIeMy 00yueHHIO B 3TOM HarpaB/IeHUH.

HocTwkeHWe 3THUX Iiesield TMporpaMMbl 10 ¢H3MKe Ha YPOBHE OCHOBHOI'O
ob1riero obpa3oBaHusi obecrieurBaeTCs pellieHueM C/IeAyIoMX 3a/4au:

npuobpeTeHre 3HAHWW O [JUCKPDETHOM CTPOEHHWH BeIecTBa, O
MEeXaHUUYECKHX, TEIUIOBBIX, 3JIEKTPUUECKMX, MAarHUTHBIX W KBAHTOBBIX
SBJIEHUSX;

nproOpeTeHre YMEHWM OMUCHIBaTh U OOBSICHATH (hU3NUecKue SIBJIeHUs C
WCTI0/Tb30BaHNEM TOTyUYeHHbIX 3HAHUM;

OCBOEHMEe MeTO/IOB pellleHHds TIPOCTeMINMX PacuyéTHbIX 3ajauy C
WCT0JIb30BaHKEM bu3nueckux Moienen, TBOPUYECKUX 1
MIPAaKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHe YMeHUM Hab/01aTh MPUPO/JHbIe SIBJIEHUS U BBIOIHSTH OTIBITHI,
nabopaTopHble pabOThl U  3KCMEepUMeHTa/lbHble HCCAeZIOBaHUS  C
WCTI0/Tb30BaHNEM U3MEePUTE/TbHBIX IPHOOPOB;

OCBOeHMe TPHUEMOB PaboThl ¢ MHMOpMaIel (hHU3UUeCKOro COep>KaHMs,
BKJIFOUasi ”H(OpPMAI[MIO0 O COBPEMEHHBIX JOCTW)KeHUsIX (PU3MKH, aHau3 1
KPHUTHUECKOe OlleHUBaHKe WH(pOpMaIiH;

3HaKOMCTBO €O chepamu npodecCroHabHOU iesiTeIbHOCTH, CBSI3aHHBIMU
C ¢usuKol, W COBPEMEHHbIMH TEXHOJIOTHSIMH, OCHOBaHHBIMHA Ha
JOCTHKeHUsIX (hH3UUecKoi HayKu.



Ha wm3yuenue ¢wusuku (0a30BbIli ypOBEeHb) Ha YPOBHE OCHOBHOI'O 0O0IIIero
obpa3oBanust oTBoguTCs 238 uacoB: B 7 Knacce — 68 yacoB (2 yaca B Hefiesio), B 8
Kacce — 68 yacoB (2 uaca B HeJie/t0), B 9 Kinacce — 102 yaca (3 yaca B HeJie/io).

[TpennaraemMselii B Tiporpamme 1o ¢u3vke nepeyeHb 1abopaTOPHBIX PaboT U
OTIBLITOB HOCUT PeKOMeH/laTe/IbHbIN XapaKTep, yuuTe/ib [iejlaeT BbIOOD MpOBejeHUs
nabopaTOpHbIX pabOT ¥ OMBITOB C YYETOM WHAWBUAYATbHBIX 0OCOOEHHOCTei
o0yuarolyxcs, CIMCKa 3KCIepUMeHTa/bHBIX 3a/laHui, IpejjaraeMbiX B paMKax
OCHOBHOI'0 r'OCYZ,apCTBEHHOI0 3K3aMeHa 10 (uU3HKe.



COAEPXXAHUE OBYUEHUA
7 KITACC

Pa3pies1 1. ®du3MKa U eé posib B [I03HAHUHU OKPY’Kalollero Mupa.

dusrvka — Hayka O npupoge. fABsieHus npupozbl. dDusnueckue SBJIEHUS:
MeXaHUYeCKue, TervioBble, 3JIeKTpUUeCKe, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

du3nueckre BeIMUYUHBL. V3mepeHue (Qu3anueckux BequurdH. Ddusnueckue
nipubopkl. [TorpemiHOCTE U3MepeHuid. MeKayHapoJHasi CUCTeMa eVHULI.

Kak ¢wusuka u JApyrve ecTecTBEHHble HAyKuM H3y4yalOT [pPUPOJY.
EcTecTBeHHOHayuHbIM MeTOJ| TIO3HAHHWsSA: HaOMIOJeHWe, TOCTaHOBKA HAy4YHOTO
BOTIPOCA, BBIIBWKEHHE TUIOTe3, SKCTIEPUMEHT 10 TTPOBepKe TUTIOTe3, 00bsICHEeHHEe
HabsttojaemMoro siBjieHusi. Oncanve GU3NUeCKUX SIBJIEHUN C TIOMOIIBIO MOZiesiei.

Hdemoncmpayuu.

1. MexaHuueckue, TeIIOBble, 3/IEKTPUUYECKUE, MAarHUTHblE, CBETOBbIE

SIBJIEHUS.
2. dusnyeckre NMpUOOPHI U MpOIielypa MPSMbIX W3MepeHUM aHa/IOTOBbIM U
{1 POBLIM TIPHOOPOM.

JlabopamopHble paGombl U ONbIMbL.

OrmpepieneHye 1eHbI [le/IeHUs 11IKa/Ibl U3MepUTe/IbLHOTO Ipubopa.
N3mepeHre pacCTOSTHUAM.

V3mepeHne 00bEéMa XKUIKOCTH U TBEPAOTO Tea.

OrnipefienieHye pa3MepoB MaslbIX Tel.

N3mepeHue TemriepaTypbl TMPU MOMOLIY >KUAKOCTHOTO TepMOMeETpa U
JlaTurKa TemIieparyphl.

Gk Wb

6. IlpoBeseHue ucciefoBaHUs IO MPOBEPKe T'MIIOTe3bl: Ja/JbHOCTb MOJIETa
I1apyKa, MyIeHHOTO TOPU30HTaIbHO, TeM 0oJibille, ueM 0oJibille BHICOTA
TycCKa.

Pasjen 2. IlepBoHauyaibHbIe CBeJJeHUsA 0 CTPOGHUH BellecTBa.

CtpoeHue BelecTtBa: aTOMbl W MOJIeKYJ/bl, WX pa3mepbl. OIbITHI,
[lI0Ka3bIBaroll|1e AUCKPeTHOe CTPOeHUe BellleCTBa.

OBwkenve yactyl, BewlectBa. CBsi3b CKOPOCTU [BW)KEHUS YaCTUL C
TeMriepatypoui. bpoyHoBckoe aBwkeHue, nuddysus. B3aumMogencTBue 4YacTUI]
BellleCTBa: TIPUTSKEHKe U OTTa/IKUBaHUe.

ArperaTHble COCTOSIHWS BellleCTBa: CTPOEHWe ra3oB, KUIKOCTEN U TBEPJbIX
(KkpucTanmyeckux) Tesa. B3avMOCBSI3b MeXKJy CBOMCTBaMHU BeIleCTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKY/ISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUM BOJBI.

demoncmpayuu.



HabsroieHrie 6pOyHOBCKOTO [IBUKEHUS.

Habmopenue nuddysuu.

Habmofenne  sBneHWd,  OOBSICHSIONUIUXCS  TIPUTSDKEHWEM WK
OTTa/IKUBAaHWEM YaCTHIL] BellleCTBa.

JlabopamopHble paGombl U ONbIMbI.

1. OueHka [JuamMeTpa aromMa MeTOAOM psiioB (C  HCIO/Jb30BaHHWEM

dboTorpaduii).

2. OmbITHI 0 HAO/MIO/IEHUIO TETIJIOBOTO PACIIUPEHUs ra30B.

3. OMbITHI MO 0OHAPYKEHUIO 1eHCTBUS CUJT MOJIEKY/ISIPHOTO TIPUTSDKEHMS.

Pa3pen 3. /IBokeHHe U B3aMMOJeUCTBUE TeJl.

MexaHuueckoe [ABWXKeHUe. PaBHOMepHOe ¥ HepaBHOMEDHOe [BW)XEHHeE.
Ckopoctb. CpenHsiss CKOPOCTh NPU HEPaBHOMEPHOM /[IBMKeHUU. Pacuét rnytu u
BPEMEHMU [IBVIKEHUS.

SIBneHuie vHeplMU. 3aKOH WHepLUMU. B3auMopeilcTBue Tesl Kak TpUYMHA
M3MeHeHUs CKOPOCTM [BWXeHMUs Tejl. Macca Kak Mepa WHEpPTHOCTH TeJa.
[TnotHOCTh BewlecTBa. CBsA3b IJIOTHOCTHM C KOJMYECTBOM MOJIEKYJl B eJWHHLIE
o0BEMa BelljeCTBa.

Cusia Kak xapakTepucThKa B3auMogeicTBusl Tesa. Cuia yrpyrocTd U 3akoH
['yka. Mi3MepeHre Cu/ibl C TIOMOLLBIO AMHAMOMeTpa. SIBjieHre TArOTeHUs U Cuja
TspkecTd. Cuyjla TsDKeCTU Ha pyrux rnaHerax. Bec tena. Hesecomocts. CrokeHue
CWJI, HafpaB/IeHHbIX 0 OAHOM mpsiMou. PaBHOgelcTBytOIasi cuia. Cuia TpeHus.
TpeHUe CKOJIb)KeHHsI U TPeHUe MOKos. TpeHue B IPUPO/ie U TeXHUKE.

Hdemoncmpayuu.

HabsrojeHre MexaHU4eCcKoro JBWXeHUs Tefa.

N3mepeHre CKOPOCTH MPSIMOJIMHEUHOTO ABVKEHUSI.

HabsroieHue siB/ieHYsT HHEPLIWU.

HabsroieHre n3MeHeHHs] CKOPOCTH TIPU B3aUMO/IeMCTBUM TeJl.

CpaBHeHHe Macc I0 B3aUMO/IeHCTBUIO TeJl.

Crio>keHue CWJI, HaTrlpaBJ/IeHHbIX 110 O/HOM TIPSIMOM.

JlaGopamopHble pabombl U ONbIMbL.

1. OrnpefiesieHrie CKOPOCTU PaBHOMEPHOTO /IBW)KeHUS (IlIapvKa B >XUAKOCTH,
MO/Ie/Iv 37IeKTPUUeCKOT0 aBTOMOOWJISI U Tak Jasee).

2. OmnpefeneHve cpefiHel CKOPOCTU CKOJIb)KeHUs OpyCKa WM 1apvka Tio
HAKJIOHHOU TJIOCKOCTH.

3. OrnpegeneHue MJIOTHOCTH TBEPZOTO TeJa.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbKeHUs (medopmMariyn)
TIPY’KHHBI OT TIPUIOXKEHHOU CUJIBI.

5. OMbITBI, AeMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIb)KEHUST OT
Beca Tesla ¥ XapakTepa COTMPHKACAIOIUXCS [TOBEPXHOCTEHN.
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Pa3pen 4. [laB/ieHrie TBEPABIX TeJl, )KMAKOCTEe! M ra30B.

HaBnenue. CriocoObl yMeHbBIIIEHUSI U YBeTMUEeHUs JaB/ieHus. [laBjieHye rasa.
3aBUCMMOCTb JlaB/ieHUs] Ta3a OT oObéMa, TemriepaTyphbl. Ilepesaua JaBieHUsI
TBEDJBIMU TeJlaMH, >XUAKOCTSMU M ra3amu. 3akoH [lackansg. ITHeBmaTuMueckue
MalllMHbI. 3aBUCUMOCTh [JaBIeHUsI >KUJKOCTH OT TJyOuHBL ['MapocTtathueckuit
napagokc. Coobiaroiiuecs: cocyabl. ['MapaBanueckrie MeXaHu3Mbl.

Atmocdepa 3emn u atMocepHoe AaBreHue. [IpUuvHBI CyljecTBOBaHHUSA
BO3AyITHOW obOosouku 3emMmu. OmnbiTt Toppuuei. M3mepenue atmocdepHOro
JaBjeHusl. 3aBUCUMOCTb aTMOC(EepHOTro /laBjieHUs OT BbICOTHI HaJl YDOBHEM MOPSI.
[Tpubops! /151 U3MepeHHst aTMOC(epHOTo JJaBIeHMUs.

[elicTBUe >KUAKOCTU U ra3a Ha MOrpy>kéHHOe B HUX Tes0. BrITankuBatolias
(apxumenoBa) cuna. 3akoH Apxumesa. [lnaBanue ten. Bo3ayxoniaBaHue.

demoHncmpayuu.
3aBUCHMMOCTbD JlaBJIeHUs Ta3a OT TeMIlepaTyphbl.
[Tepegaua maBneHust )KUJKOCTBIO U Fa30M.
Coo01ijarormyecs: COCy/bl.
['uapaBivuecKyii mpecc.
[TposiBneHue feliCTBUSI aTMOC(EPHOTO JaBaeHUsl.
3aBUCHMOCTb BBITQJKMBAKOILEN CUbI OT OObEMa MOTPY>KEHHOM 4YacTu
Tesia U TIJIOTHOCTU »KUJIKOCTH.
PaBeHCTBO BbITA/IKUBAOIEN CU/IbI BECY BBITECHEHHOW JKUJKOCTH.
YcnoBue niaBaHus Tes: TJlaBaHUE WU TMOTPY’KEHUE Tel B 3aBUCMMOCTHU
OT COOTHOILIEHUS TJIOTHOCTEM Tesla U >XKUAKOCTH.

JlabopamopHble paGombl U ONbIMbl.

1. WccnenoBaHue 3aBUCMMOCTH Beca Tesla B BoJle OT 00bEéMa MOTPYKEHHOMU B

JKUJKOCTh YaCTH TeJia.

2. OrnipefiesieHMe  BbITA/JIKMBAIOIEed CWblL, [IEMCTBYIOLEeM Ha  TeJo,
TIOTPY>KEHHOE B JKUJKOCTb.

3. TIpoBepka He3aBUCUMOCTH BbITaTKUBAIOILEN CUJIbI, JeMCTBYIOIIEN Ha Teslo
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOLME 3aBUCMMOCTb BBbITATKUBAIOLIEN CHUJIbI,
JeNCTByIOIell Ha Telo B JKHUAKOCTH, OT OOBbEMa IIOTPY)KEHHOW B
JKUJIKOCTh YaCTH TeJia U OT TIJIOTHOCTU >KU/IKOCTH.

5. KoHCcTpyupoBaHMe apeomeTpa WM KOHCTPyUDOBaHUEe JIOAKA U
oripeziejieHHe e€ rpy30roJbEEMHOCTH.

Pa3pen 5. PaGoTa 1 MOIIHOCTh. DHePrus.

MexaHnuueckasi pabota. MoIHOCTb.

[TpocTble MeXaHW3MbBI: pbluar, OJIOK, HaKJOHHasi TUIOCKOCTh. IIpaBuUIO

paBHOBecHsi pbluara. IIpyiMeHeHre TIpaBWIa paBHOBeCHsI pbluara K O/IOKY.
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«30/i0TOe mpaBWI0» MexaHuku. KII[ rmipocteix wMexaHu3moB. [IpocTbie
MeXaHW3MbI B ObITY U TEXHUKE.

Mexanuueckass 5SHeprusi. KuHeTnueckass U NOTeHUMa/bHAas SHEPrUs.
[TpeBpalljeHre OIHOTO BH/la MEXaHUUYECKOW SHEPTUU B [IPYTrOW. 3aKOH COXPaHEeHUs
SHEpPruv B MexXaHUKe.

Hdemoncmpayuu.

1. IIpuMepsbl MPOCTBIX MEXaHU3MOB.

JlaBopamopHble pabombl U ONbIMbL.

1. OmpepgeneHvie paboTbl CH/BbI TPEHUSI TP PaBHOMEPHOM [IBIKEHWM Teja

10 TOPU30HTA/IbHOU MOBEPXHOCTH.

2. WccnepoBanue ycioBUM paBHOBECHS pblyara.

3. W3mepenue KII/l HaK/T0HHOM MIOCKOCTH.

4. V3yueHue 3aKOHa COXPaHEHUs MeXaHUYEeCKOM SHEePIrUM.

8 K/TACC

Pa3pgen 6. TensioBbIe AB/ICHUSA.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEeOpUU CTPOeHUSs
BeljectBa. Macca ¥ pasMepbl aTOMOB M MoOJieKy/l. OmbIThl, MOATBeprKJarolve
OCHOBHBbIE M0JIOKEeHHS MOJIEKY/IIPHOKUHETUYECKOU TeOPUH.

Mogenu TBEPOro, >KUAKOTO U ra3000pa3HOr0 COCTOSIHUM BeIllecTBa.
Kpucrannmueckuve u amopdHbie Tena. OObsiCHEHWE CBOWCTB Ta30B, >KUJKOCTEN U
TBEDJBIX TeJl Ha OCHOBE TIOJIOKEHUU MOJEKY/ISIPHO-KUHETUUeCKOM TeOpUH.
CmauvBaHMe U KalWUIsIpHbIe sfiBjeHus. TerioBoe pacllvpeHue U cKaTue.

Temnepatypa. CBs3b TemriepaTypbl CO CKOPOCTBbIO TEIJIOBOIO [BH)KEHUS
yactull. BuHyTpeHHsisi sHeprus. CriocoObl W3MeHEHHUSI BHYTPEHHeM >SHepruu:
Terviorepeaaya u COBepllIeHue paboThLI. Buppr Terviorepesayu:
TeIIONPOBOAHOCTh, KOHBEKLIWS, U3/TyUeHUe.

KomuecTBO TeIyioThl. Y/e/bHas TeMI0éMKOCTh BelrlecTBa. TerioobMeH U
TEIVIOBOe paBHOBecHe. YpaBHeHUe TeruioBoro OanaHca. [lnaBneHue u
OTBepJeBaHHe KpUCTA/UVIMUeCKUX BeleCcTB. YelbHas TeluloTa IJIaBJIeHUS.
[Tapoob6pa3oBanre W KoHAeHcaus. McrmapeHue. KurieHuwe. YzenbHas TeruioTa
rnapooOpa3oBaHusi. 3aBUCUMOCThL TeMIlepaTypbl KHUIIeHHsS OT aTMOCGhepHOro
JlaBJIeHUs.

BnaxkHocTs Bo3yXxa.

OHeprus TOIUIMBa. Y ie/ibHasi TerjioTa CrOpaHus.

[TpunIUnbEl paboThl TeryioBbiX aABurareneit KII/ TersioBoro gBuraters.
TeryioBbIe ABUTraTeM U 3alllTa OKPY>Karolller Cpe/ibl.

3aK0H COXpaHeHUs U MpeBpall{eHUsl SHepryuy B TeIJIOBbIX IpoLieccax.

Hdemoncmpayuu.
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HabsroieHrie 6pOyHOBCKOTO [IBUKEHUS.

Habmopenue nuddysuu.

HabnrozeHue siB/ieHUM CMauvBaHUs ¥ KalMAJUISIPHBIX SIBJIEHUH.
HabnroieHre TerioBOro paciiupeHust TeJl.

Vi3MeHeHUe JAaB/ieHUs ra3a Mpu U3MeHeHWM O0bEMa M HarpeBaHUU WU
OXJTaKIeHUU.

[TpaBusia u3MepeHUs TeMIlepaTyphl.

Byl Terionepesauu.

Ox/a)kieHre mpy CoOBepileHN: PaboTHI.

HarpeBaHue nipu coBepiiieHUH pPab0Thl BHEIITHUMU CUIAMHU.

10. CpaBHEHHE TeTJIOEMKOCTeH pa3/IMYHbIX BeIleCTB.

11. HabmopeHne KUmeHus.

12. HabJtio/1eHue IMOCTOSTHCTBA TEMIIEPATyPhI MPH TJIaB/IeHHUH.
13. Mojienu TeTIOBbIX ABUTATe/eH.

JlabopamopHble pabombl U ONbIMbL.

1.
2.
3.

OnbITHI 110 06HAPY>KEHUIO JIeHCTBUS CUJT MOJIEKY/ISIPHOTO TPUTSDKEHMUS.
OnbIThI MO BhIpAl[MBaHUIO KPUCTA/IOB [TOBaPEHHOM COJIA WK Ccaxapa.
OmnbITEI TI0 HAOIIOZIEHWIO TETUIOBOTO PACIIMPEeHUs Ta30B, >KUAKOCTEH M
TBEpJbIX TeJl.

OmnpeeneHye faBjieHus BO3Ayxa B Oa/ioHe MITIpULIA.

OnbITl, AE€MOHCTPUPYIOLME 3aBUCUMOCTb [jaBJIeHUs BO3[yXa OT ero
00béMa 1 HarpeBaHUS WX OXJIaXKIeHUS.

[TpoBepKa rurnore3bl TUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA XKUIKOCTH
B TEPMOMETPUUYECKOUN TPyOKe OT TeMIiepaTyphl.

HabGnrojeHe u3MeHeHUsI BHYTpeHHeW JHepruM Tejla B pe3yJibTaTe
TeTyionepeiau U paboThl BHEIITHUX CHJI.

ViccnemoBanvie sIB/IEHUSI TeIJIOOOMeHa TIPU CMeEIIMBAaHWM XOJIOJHOU U
ropsiuer BOJIbl.

OrnpefeneHye  KOMMYeCTBAa  TEIUIOTHI, [IOJYYeHHOTO BOJAOWM  TMIPH
TeryiooOMeHe C HarpeThbIM MeTa/VInueCKUM LIUJTUHAPOM.

10. OnipefiesieHre ye/IbHOM TEMI0OEMKOCTH BellleCTBa.
11. MccnemoBanue nporjecca UCnapeHus.
12. OnipefiesieHie OTHOCUTE/ILHOM BIQXKHOCTU BO3/yXa.

13. OnpeiesieHUe Yy le/IbHOW TeT/IOThI I/IaBJeHUS Jb/a.

Paspen 7. DiiekTpruyecKue 1 MarHUTHbIE sIB/ICHUSA.

OnekTpusauusa Tea. [IBa poja 3/eKTpUYecKUxX 3apsfoB. B3anmogeiicTBre
3apsoKeHHbIX Tesn. 3akoH KysoHa (3aBUCMMOCTH CU/IBI  B3aUMOZEMCTBUS
3apsPKeHHBIX TeJT OT BeJTMUUHBI 3apsiZJOB U PACCTOSTHUS MEXAY TelaMu).



OJiekTpruueckoe mnosie. HanpsykéHHOCTH 3/IeKTpUUeCKOro Iojsd. IIpuHimn
CyTepIrio3vLIUU 371eKTPUYeCKUX MoJjiel (Ha KaueCTBEHHOM YDOBHE).

Hocutenu snekTpuyeckux 3apsiioB. DJeMeHTapHbIM 3JIEKTPUUeCKUU 3apsif,.
Ctpoenve aroma. [IpoBOJHMKM UM [AUIEKTPUKU. 3aKOH  COXpaHeHUs
3JIEKTPUYECKOro 3aps/a.

ONeKTPUUeCKMHA TOK. YCJOBUSA CYLeCTBOBAHUS 3/JI€KTPUUYECKOr0 TOKa.
VIcTOUHMKM TOCTOSHHOrO TOKa. [lelCTBUSI 3/7eKTPUUECKOr0 TOKa (TervioBoe,
XMMUUECKOe, MarHUTHOE). DJIeKTPUUYECKUM TOK B KUJIKOCTSIX U ras3ax.

OnekTpuueckass Uenb. Cuia TOKa. OJeKTpUYeCKOoe  HampsbKeHue.
CormpoTrB/ieHre TPOBOJHUKA. YleJIbHOe COMpOTHB/IeHWe BellecTBa. 3akoH OMma
A yuactka uenu. [locsefoBaresibHOe W Mapasiie/ibHOE — COeJMHEeHue
TIPOBOJJHUKOB.

Pabota ¥ MOIHOCTb 3/IEKTPUUECKOTO TOKa. 3akoH [Dxoysns—/leHia.
OneKTprUUecKue Lery U ToTpedbuTenu 31eKTpryeckon sHepruu B 6biTy. KopoTkoe
3aMbIKaHue.

[TocTosiHHble ~ MarHuUTHL.  B3aumozelcTBHe  TOCTOSIHHBIX ~ MarHWTOB.
MaruauTHoe 1osie. MarHutHoe 110Jie 3eMJI U ero 3HaueHue [ )KU3HU Ha 3emJie.
OneiT  Opcresa. MarHuTHoe T10/1e  3/IEKTPUYECKOTO ToKa. lIprmeHeHue
3/IeKTPOMarHUTOB B TeXHUKe. [leliCcTBUe MarHUTHOTO T10J1s1 Ha MPOBOHUK C TOKOM.
OneKTpoJBUraTesb IOCTOSHHOIO TOKa. Vcriosb3oBaHue 3/1eKTpoJBUraresen B
TeXHUYECKUX YCTPOUCTBAX Y Ha TPAHCIIOPTe.

OnbiTl Papajes. IBneHre 3/1€KTPOMarHiTHOW UHAYKLMU. [IpaBuno JleHia.
OJIeKTporeHepaTop. Criocobbl [0JIyYeHust 3JIEKTPUUECKOU SHEepIuu.
DJ/IeKTPOCTaHLIMK Ha BO30OHOB/ISIEMBIX UCTOUHUKAX YHEPTUH.

demoHncmpayuu.

OJieKTpU3aLys TeJl.

[1Ba pojja 3/1eKTpUUeCKUX 3apsi/OB U B3aUMO/IeHCTBHE 3aps’KeHHBIX TeJl.
Y CTpOUCTBO U AENCTBUE 3/IeKTPOCKOMa.
OJIeKTpOCTaThUueCcKass MHIYKLMS.

3aK0H COXpaHeHUs 3JIeKTPUUYeCKUX 3apsi/i0B.
IIpOBOAHUKU U AU3/I€KTPUKU.

MopenvpoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOrO TOJIS.
VCTOUHMKM NTOCTOSIHHOTO TOKa.

[encTBUs 3€KTPUYECKOT0 TOKaA.

10. DNEKTPUUYECKUM TOK B JKUJKOCTH.

11. I"'a30BbIU pa3ps.

12. VIaMepeHUe CUJIbl TOKA aMIIepMEeTPOM.

13. VI3MepeHuUe 3/1eKTPUYeCKOI0 HarpsyKeHUs1 BOJIbTMETPOM.
14. PeocTaT ¥ MarasvH COTMPOTUBJIEHUN.
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15
16
17
18
19
20
21
22
23
24

25

. BsanmogieicTBYe TTOCTOSIHHBIX MarHUTOB.

. MogenupoBaHye HeBO3MOKHOCTH pas/ie/leHHs [10/IF0COB MarHuTa.

. MopenvpoBaHve MarHUTHBIX MOJIeH MTOCTOSIHHBIX MarHUTOB.

. OnbIT Jpcrepa.

. MaruurtHoe 1oJjie ToKa. D/1eKTPOMarHur.

. [JericTBre MarHUTHOTO M0JIS1 HA TIPOBOJHUK C TOKOM.

. DJIeKTpOo/BUraTe/Ib ITIOCTOSHHOI'O TOKA.

. UccnepoBanue siBneHus 371eKTPOMarHMTHOW UHYKLIWU.

. OneITE! Papajes.

. 3aBUCMMOCTb HarpaB/ieHUs1 WHAYKLMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHUS.

. DJIeKTporeHepaTrop MOCTOSTHHOI'O TOKA.

JlaGopamopHble pabombl U ONbIMbL.

1.

& 9ok W

10.
11.

12.

13.

14.
15.

16

OnpITel IO HAOGMIOZEHWIO 3MeKTpU3alMd  TeJl WHAYKIUeW U TIpH
CONPUKOCHOBEHUH.

WccnenoBanne [enCTBUSL 3JIGKTPUUECKOTO TMOJIA Ha TPOBOJHUKU U
[IA3JIEKTPUKMU.

Cbopka u TipoBepKa paboThl 37IeKTPUUECKOM LIeTTH MOCTOSTHHOTO TOKa.
N3mepenue 1 perynvpoBaHue CUJIbI TOKA.

W3mepeHue 1 peryivpoBaHyie HanpsKeHUsI.

WccnenoBanre 3aBUCMMOCTM CUJIbI TOKA, MAYIIEro uyepe3 pe3ucTop, OT
CONPOTHBIIEHUS] PE3UCTOPA Y HalIPSKeHUs Ha Pe3UCTope.

OnbITHI, JIeMOHCTPUPYIOLLIKEe 3aBUCUMOCTD 3J1eKTPUYECKOr0
COMPOTHB/IEHUSI TIPOBOJAHWKA OT €ro [JIMHbI, IUIOIAAW TOMepeuHoro
CeyeHus1 U MaTepuasna.

[IpoBepka TMpaBwW/ia C/AOXKEHUSI HalpsUKeHWW TIpU T0C/e/l0BaTe/IbHOM
CoeJIMHeHUY [IBYX Pe3UCTOPOB.

[IpoBepka mpaBWIa M1 CWIbl TOKA TpPU Mapa//Ie/lbLHOM COeJUHEHUU
PEe3UCTOPOB.

OnpepeneHre paboThI 3/1IEKTPUUECKOT0 TOKA, UAYIIEro uepe3 pe3ucTop.
OrnpeziesieHe  MOLHOCTH  3/1€KTPUYECKOTO TOKAa, BbIJE/NsIeMOM Ha
pesucTope.

WccnenoBanne 3aBUCMMOCTHA CWIBI TOKA, UAYLIEro uyepe3 JamIlOUKy, OT
Hanps>KeHUsT Ha Hell.

Onpepenenue KII/I HarpeBares.

WccnenoBaHre MarHUTHOTO B3aMMO/IeUCTBUS TTIOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHUTHOTO TOASL  TIOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BbeIMHEeHUH U pa3/ie/ieHH.

. iccneoBaHue [ieliCTBUS 3/IEKTPUUECKOT0 TOKA Ha MarHUTHYIO CTPEJIKY.



17. OnBITBI, AEeMOHCTPUDPYIOIIME 3aBUCMMOCTb CHJ/Ibl  B3aWMOJEHUCTBUS
KaTyLIKM C TOKOM W MarHura OT CWJ/Ibl TOKa W HarpaB/IeHUsl TOKa B
KaTyIlKe.

18. VI3yueHue [ieHCTBUSI MAarHUTHOTO MOJIs1 HAa POBOJHUK C TOKOM.

19. KoHCTpyHrpoBaHue U W3ydeHre paboThl 3/IeKTPOIBUTATE/Is.

20. Iamepenune KI1/l anekTpogBUraTe/ibHOW yCTaHOBKHY.

21. OnBITBl IO  MCC/IE[0BAaHUIO SIBJIEHUSI 3JIEKTPOMAarHUTHOW HWHIAYKLMU:
WCC/leJOBaHe W3MEeHEeHWW 3HaueHUs] W HalpaB/eHUs WHAYKLIMOHHOTO
TOKa.

9 KJ/IACC

Pa3nen 8. Mexannueckue siBJIeHHS.

MexaHnnueckoe [BuvKeHWe. MarepuanbHasg Touka. CucremMa OTCuéra.
OTHOCUTE/TLHOCTh MEXaHWUeCKOro [BWKeHHs. PaBHOMepHOe mNpsAMOJIMHEeNHOe
ABwKeHne. HepaBHOMepHOe npsiMo/iMHeNHOe ABrKeHWe. CpeHsAs U MTHOBEeHHast
CKOPOCTb TeJla IPU HepaBHOMEPHOM [IBMKEHUU.

YckopeHve. PaBHOyCKOpeHHOe TpsiMojiMHeliHOe [BikeHre. CBobozgHOe
nasienue. OneITel ["anves.

PaBHOMepHOe [BW)KeHHe T0 OKPY>XHOCTH. [lepros u uyacToTa obpallleHusl.
JIuHeliHas ¥ yrioBasi CKOPOCTH. LleHTpocTpeMuTeIbHOE yCKOPEHHE.

[TepBeiit 3ak0H HetoToHa. Bropon 3akoH HetoToHa. Tpetnii 3akoH HeroToHa.
IIpuHLMIT CyTIepro3ULiuy CUl.

Cwuna ynpyroctu. 3akoH ['yka. Cua TpeHUs: Crhia TPeHUsl CKOJIbXKeHUs, Cuja
TPEeHUs TIOKOSI, APYTHe BU/bl TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TSTOTeHHs. YCKOpeHHe CBOOOJHOTrO
nafenus. [IBwkeHue ruiaHeT BOKpYr CosHia. IlepBasi KocMuyeckasi CKOPOCTb.
HegecomMocTs 1 neperpysku.

PaBHOBecue MarepuanbHOM TOUKWA. AOCOMIOTHO TBEpAOe Teno. PaBHOBecue
TBEP/IOT0 TeJla C 3aKPeIIEHHOM OChIO BpallleHusi. MoMeHT Cusibl. LIeHTp TshkecTH.

Nmnynec Tena. VI3sMeHeHre umriyabca. VIMIyibC Cuiibl. 3aKOH COXpaHeHUs
y“MIyJbca. PeakTUBHOe [IBUKeHUe.

MexaHuueckasi pabota ¥ MOILJHOCTb. PaboTa cWM TSDKeCTH, YMIPYroCTH,
TpeHusi. CBsA3b 3Hepruu U pabotsl. [ToTeHIMabHAast SHEPTUsl TeJla, TOJHATOrO Hafl
TOBEPXHOCTHIO 3eMyid. [loTeHLManbHast SHepPrusi CKaTou Npy>KUHbL. KuHeTHueckas
sHeprus. TeopemMa 0O KMHETUUECKOM SHepruy. 3akKOH COXPaHEeHWs MeXaHU4eCKOM
SHEepPruu.

demoncmpayuu.

1. HabsmofjeHre MexaHMUeCKOTO /IBV)KeHUS Tejla OTHOCUTeTbHO Pa3HbIX Tell

OoTCUéTa.
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8.
9.

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

CpaBHeHUe TyTeld M TpPaeKTOPUM [ABWKEHHUS OJJHOTO U TOr0 ke Tesa
OTHOCHTENBHO pa3HbIX Te/l OTCUéTa.

N3mepeHre CKOPOCTH U YCKOPEHUS PSIMOJIMHEHMHOTO JIBU)KEHUSI.
VccnenoBaHue NMpr3HAKOB PABHOYCKOPEHHOTO IBHYKEHHUS.

HabntomeHue [BYKeHHsI TeJia 10 OKPY>KHOCTH.

HabsroieHre MexaHUYeCKUX SIBJIEHUM, TIPOUCXOSIINX B CUCTEMe OTCUéTa
«Tenexxka» mNpud e€ paBHOMEDHOM M YCKOPEHHOM J[IBW)KEHUH
OTHOCHTE/IbHO KabuHeTa (hU3UKH.

3aBUCUMOCTb YCKOPEeHMs Tejla OT MacChl Teja U JEeMCTBYIOLEN Ha Hero
CUJIBL.

Habsro/ieHre paBeHCTBaA CUJI TIPU B3aUMO/IeHCTBUM TeJl.

V3meHeHMe Beca Tesia NPy YCKOPEHHOM JIBMYKEHUHU.

[Tepemaua umIybCca Npy B3aUMO/IECTBUM TeJl.

[Tpeobpa3oBaHusi SHePryy MPU B3aUMOEMCTBUY TeJ.

CoxpaHeHHe UMITy/IbCa MIPYU HEYTIPYTOM B3aUMO/eHCTBUMU.

CoxpaHeHHe UMITyJIbCa TIPU abCOMFOTHO YIIPYTOM B3aUMO/IeCTBUU.
Habsro/jeHre peakTHUBHOT'O JABM)KEHHUSI.

CoxpaHeHHe MeXaHWYeCKOl SHePruu Mpu CBOOOIHOM TafieHHH .
CoxpaHeHre MeXaHU4eCKOM SHePruM TMpU ABWKEHUH TeJla Mo/ JelCTBUeM
TIDY’>KHHBI.

JlabopamopHble paGombl U ONbIMbL.

1.

KoHcTpyrpoBaHue TpakTa Jjisi pa3roHa U JlajibHeMIlero paBHOMEpPHOTO
JBIDKEHUS [IapUKa WU TeJIeXKH.

OmnpegeneHre cpefiHell CKOPOCTU CKOJIbKeHHWS] OpyCcKa WM ABWKEHUS
II1apyKa M0 HaK/IOHHOM TIJIOCKOCTH.

OmpefiesieHrie yCKOPeHMsI Tejla MPA PaBHOYCKOPEHHOM [IBW)KEHWUU T10
HAKJIOHHOU TJIOCKOCTH.

ViccnenoBaHvie 3aBUCMMOCTH TyTH OT BPeMeHM IIPU PABHOYCKOPEHHOM
AOBYKeHUU 6e3 HauabHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €C/AW TMPU PABHOYCKOPEHHOM [IBW)KeHHU 0e3
Hava/JbHOM CKOPOCTU IyTH OTHOCATCS KaK psifi HEUETHLIX uuCes, TO
COOTBETCTBYIOILLIMiE TIPOMEXXYTKU BPEMeHU OJJMHAKOBHI.

VccnenoBaHvie 3aBUCUMOCTHA CH/Ibl  TPEHUS] CKOJIbXKEHUSI OT  CHJIbI
HOpPMaJIbHOT'O IaB/IeHHSI.

Ornpegenenuve Ko3PdulirieHTa TPeHUsT CKOJIb)KEHMUS.

OrnpegeneHue X6CTKOCTU NPYKUHBI.

OmnpegeneHre paboThl CH/bI TPEHUSI TIPM PaBHOMEPHOM [IBIKEHWM Teja
T10 TOPU30HTA/ILHOU TTOBEPXHOCTH.



10. OmipesienieHrie  paboThl CUBI  yOPYTOCTH TpPU  TOABEME Tpy3a C
WCTI0/Tb30BaHNEeM HeMOBMXXHOTO U TIOABMXXHOTO OJIOKOB.

11. VI3yueHue 3aKOHa COXPaHeHUS SHePIUu.

Pa3zen 9. MexannuecKkue Ko/ie0aHus ¥ BOJIHbI.

KonebarensHoe arkeHre. OCHOBHBIE XapaKTepHUCTHUKH KoiebaHUi: epruof,
4yacToTa, aMIUIMTyZa. MareMaTUueCKU M MPY>KUHHbIM MasiTHUKU. [IpeBpaieHue
9HEepPruu MpU KoJsiebaTeTbHOM JIBIKEHHH.

3atyxatoie  KojebaHus. — BwIHyXgeHHble — KosiebOaHusi.  Pe3oHaHc.
Mexannueckue BonHbIL. (CBOWCTBAa MeXaHWYeCKUX BOJH. IlpoponbHble U
rorepeyHble  BOJIHBL. [IlMHA BOMHBI W CKOPOCTh €6  pacrpoCTpaHeHUS.
MexaHnuecKre BOJTHbI B TBEP/JOM Tejle, CeCMUUYeCKue BOTHbI.

3ByK. ['DOMKOCTh 3ByKa M BbicOTa TOHa. OTpaxkeHue 3ByKa. MH(pa3ByK u
y/IbTPa3BYK.

demoncmpayuu.

1. HabGmopenue konebaHWii Tes IOJ JeMCTBUEM CH/bI TSDKECTA M CHUJIBI
yIPYTOCTH.

HabntoneHue kKosebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HabsroieHue BeIHYK/IeHHBIX KOJie0aHMi ¥ pe30HaHca.
PacripocTpaHeHye TIpo/j0/IbHBIX U MOMePeYHbIX BOJH (Ha MOJe/N).
HabmtozieHre 3aBUCUMOCTH BBICOThBI 3BYyKa OT YaCTOTHI.
AKyCTHUeCKUU pe30HaHC.
JlabopamopHble paGombl U ONbIMbI.
1. OmpefeneHve YacTOTbl W Tepuoja KojebaHW{ MaTeMaTHyecKoro
MasiTHUKA.
Omnpe/eieHre YacTOTHI ¥ ITepHO/ia KOJIeOaHHM MTPYKUHHOTO MasTHHKA.
ViccnenoBaHye 3aBUCUMOCTH TTepHO/ia Ko/ieOaHUM TI0/[BEIIIeHHOTO K HUTH
rpy3a OT J/IMHbI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH Tiepro/ia KosiebaHUi MPY>KUHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IlpoBepka He3aBUCHMOCTU Tiepuofia KomebaHUi rpy3a, MOJBEIIeHHOTO K
HUTH, OT MacChl Tpy3a.

6. OmBITBI, [IeMOHCTPUPYIOIMEe  3aBUCMMOCTb  Tepuoja  KosiebaHMit
TIPY>KUHHOTO MasiTHUKA OT MacCChl I'Py3a U XKECTKOCTU MPY>KUHBI.

7. V3MepeHHe yCKOpeHUsI CBOOOJHOTO TafieHHs.

Pa3pen 10. 31eKTpOMarHUTHOE 10Jie U 3/IeKTPOMarHUTHbIE BOJIHBI.

ONeKTPOMarHuTHOe  mMoJie.  DJIeKTPOMarHuTHble  BOJHBL.  CBOMCTBa
3JIeKTPOMAarHuTHbIX BOJIH. IIlkasa 3/1eKTpOMarHUTHBIX BOJIH. VIcrmosib3oBaHUe
3JIeKTPOMarHUTHBIX BOJIH [I/I1 COTOBOM CBSI3U.
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OneKTpoMarHuTHasi rpupoga cBetra. CKOpocCTb cBeTa. BosHOBBIE CBOMCTBA
cBeTa.

demoncmpayuu.

1. CBOWMCTBa 3JIeKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBeTa.

JlaGopamopHble pabombl U ONbIMbl.

1. V3yueHue CBOMCTB 3/IeKTPOMarHUTHBIX BOJH C TIOMOII[bI0 MOOW/IBLHOTO

TenedoHa.

Pa3pen 11. CBeToBBIE AB/ICHHA.

JlyueBass ~ mMogenb  cBeta. Wcrtounuku  cBetra.  [IpsmosivHenHoe
pacnpocTpaHeHue cBeta. 3atMeHuss CosiHLa v JIyHbel. OtpaxkeHue cseta. [lnockoe
3epkKaso. 3aKOH OTpakeHus CBeTa.

[IpesiomsieHne cBeta. 3akOoH mpesiomyieHHs cBeTa. [loHOe BHyTpeHHee
OTpakeHWe cBeTa. Vcronb3oBaHWE TOJMHOTO BHYTPEHHEr0 OTpPakKeHWs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xop onyued B JmH3e. OnrThueckass cucTteMma (oToanmnapara,
MUKpPOCKONa U Tesieckoria. ['1a3 kKak onruyeckass cucrema. bv3opykocTs u
JlaTbHO30PKOCTb.

Pa3noxxenne OGesmoro cBeta B crmekTp. OmnbiTel HbioToHa. CrokeHue
CTieKTpa/IbHbIX LIBETOB. [lucriepcus cBeTa.

emoHncmpayuu.

[IpsiMoIMHEHOEe pacrpoCTpaHeHHe CBeTa.

OrtpakeHue cBeTta.

[Tonyuenre n306pa’keHuid B TIJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKasiax.

[IpenomsieHue cBera.

OnTuyeckul CBETOBO/I.

Xop nyyeit B cobupatoliieit MH3e.

Xog nyueli B pacceUBarolllel JIMH3e.

[Tonyuenvie n306pa’keHH C TTOMOIIIBIO JTHH3.

[TpuHUMn felcTBUA oTOanmapaTa, MUKPOCKOIIA U TejiecKomna.

10. MopeJib rasa.

11. Pa3noykeHue 6esoro cBeta B CIEKTP.

12. [TonyueHue 6e/10r0 CBeTa MPU CJIOXKEHUM CBeTa pa3HbIX I[BETOB.

JlaGopamopHble pabombl U ONbIMbL.

1. WccriefoBaHve 3aBUCMMOCTU yIyla OTPakKeHUs CBETOBOI'O Jjiyya OT yrIJjia
TraJieHus.
V3yyeHue XxapaKTepUCTUK U300pa)keHHsI TIpe/iMeTa B TI/IOCKOM 3epKalie.
NccnenoBanne 3aBUCUMOCTH yTJia MPeJIOM/IEHMsI CBETOBOIO Jiyya OT yrJjia
Ta/ieHys Ha TPaHuULle «BO3JyX—CTeKJIO».
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[Tonyuenvie n306pa>keHni ¢ TTIOMOIIbIO COOMpArOIIel JIMH3HI.

5. OmpeneneHue (HOKYCHOTO PAaCCTOSTHUSI M ONITHUUECKOW CUJIbI coOUparoleit
JIAH3BI.
OTBITHI TT0 pa3/io’KeHHI0 0e/Ioro CBeTa B CITEKTP.
OmnbBITEI IO BOCIIPUSTUIO I[BeTa TIPEeJMETOB TPU WX HaO/MOJeHUH uepe3
1[BeTOBbIe (DPU/IBTPHI.

Pa3pen 12. KBaHTOBBbIE SIB/ICHHS.

OnbiTel Pe3epdopza v riaHeTapHas MoJienlb aroMa. Mogens atoma bopa.
Wcnyckanuve v nornioljeHyde cBeta aToMoM. KBaHThI. JIMHeNUaTbie CIIeKTpPhI.

PaguoaktuBHOCTE. Anbda, 6eTa- 1 raMma-usnyueHusi. CTpoeHre aTOMHOTO
aapa. HykionHas wopens aTtoMHOro szapa. HM3otombl. PaguvoakTuBHBIE
ripeBpaileHus. Ileproj rmonypacraza aTOMHbBIX sifiep.

AnepHble peakiyu. 3aKOHbI COXpaHEHUs 3apsilOBOT0 M MacCOBOI'O UHCeJI.
OHeprusi CBsi3U aTOMHBIX sifiep. CBA3b MacChl U SHepruum. Peakuuu cuvHTe3a U
Jenenus sgep. Mcrounuku sHepruv CosHLA Y 3BE3.

fAnepHasi sHepreTvka. [leliCTBUSI DPaJMOAKTHMBHBIX M3/IyUeHUM Ha >KUBBIE
OpraHu3MBbl.

demoncmpayuu.

CrekTpsl U3/Ty4yeHUs U TIOTJIOLeHHS.

CneKTpbl pa3/IMYHbIX ra3oB.

CnekTp BO#OpO/a.

HabstojeHue TpekoB B kKaMepe BusibcoHa.

Pabora cuéTurka MOHHU3UPYIOIIUX U3TyUeHUH.

Perucrpanys u3nyuyeHust IPUPOHBIX MUHEPAsIOB U MIPOYKTOB.

JlaGopamopHble pabombl U ONbIMbL.

1. Habso/ieHue CIIONIHBIX W IMHEHNYaThIX CTIEKTPOB H3/TyueHHsl.

2. VccnemoBaHwe TPEKOB: HW3MEpPEHHe SHEPrhud YacTULbl 10 TOPMO3HOMY

nyTH (1o ¢poTorpacdusm).

3. VI3MmepeHue pafiIMOAaKTUBHOTO (hOHa.

IToBTOpHTE/ILHO-00001IAIOIHUI MOJY/Ib.

[ToBTOpUTE/IEHO-0000111ar0II[H MO/Y/Ib TIPe[HA3HAUeH [IIsT CUCTeMaTH3alliu
U 0o0oOmieHUss TpeAMETHOTO  COZiep)KaHWUsi U OMbiTa  /leATeTbHOCTH,
NIpUOOPeTEHHOTO TIPH U3yUeHUU BCero Kypca (PU3UKH, a Takxke s TOATOTOBKU K
OCHOBHOMY TOCYy/IapCTBEHHOMY 3K3aMeHy 10 Gu3nKe i O00yJaromumxcs,
BbIOpABIIIMX 3TOT YueOHBIN MpeiMeT.

[Ipy “3ydyeHUM JAHHOTO MOZAYJ/SL Peanu3yrTCs U CUCTEMAaTU3UPYIOTCS BUJbI
JesiTeNTbHOCTU, Ha OCHOBe KOTOPhIX 0becrieurBaeTcCsl OCTH)XXKeHHe TIPeIMETHBIX U
MeTarnpeAMEeTHbIX  TUIAHHPYEeMbIX  pe3y/lbTaToB  00yueHWs, (opMUPyeTCs
eCTeCTBeHHOHAyYHasi TPaMOTHOCTb: OCBOEHHE HayYHbIX METOJOB HCCJIe[OBaHUS

o Dk W



SIBJIEHU TIPUPO/IbI Y TeXHWKH, OBJIaJieHHe YMeHUsMU OOBSICHATH (H3nUecKre
sIBJIeHUs], TIDUMEHsI TOJlyueHHble 3HaHWs, pellaTh 3aJaud, B TOM UHCJe
KaueCTBEeHHbIe U IKCIIePUMeHTa/bHbIE.

[TpuHIMIIHANBHO JesiTeIbHOCTHBIN XapaKTep JJaHHOTO pa3/iesia peau3yeTcs
3a CUéT TOro, YTO OOyuaroluecss BBLITIOJHAIOT 3aflaHus, B KOTOPBIX WM
Tripe/ijlaraeTcsi:

Ha OCHOBe TIOJIyUYeHHBIX 3HAHWM pacro3HaBaTb W HAYYHO OOBSICHATH
du3nueckue siBIeHUSI B OKPY»Karolllei prpo/ie U MoBCeHEBHOM »KU3HM;

WCI0J/1b30BaTh Hay4YHble METO/Ibl UCC/IeZIOBaHUST (PU3NUECKUX SIBJIEHUM, B TOM
yKcsie JJ1s1 IPOBEPKU CMIIOTe3 U MOyUeHUs TeOPeTUUeCKUX BbIBO/IOB;

O0BSICHATb HayuHble OCHOBbI Hauboyiee Ba)XKHBIX JOCTW)KEHUM COBPEeMEHHbIX
TeXHOJIOTHM, HarlpuMep, MPaKTUYeCKOro MCI0/Ib30BaHUs pa3/InuHbIX HCTOUYHUKOB
JHEpPryuy Ha OCHOBe 3aKOHa MpeBpalljeHus] U COXpaHeHUsl BCeX M3BECTHBIX BU/IOB
SHEepruu.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 110
ON3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenue (Hy3UKM Ha YpOBHE OCHOBHOTO 00iriero obpa3oBaHusi HarpaB/ieHO

Ha ZIOCTW>KeHUe JIMYHOCTHBIX, MeTarpeAMeTHbIX U TIPeMEeTHbIX 00pa30BaTeTbHbIX

pe3yJibTaToB.

B pe3ynbrare n3yuyeHust pU3MKU Ha YPOBHE OCHOBHOTO 0011jero obpa3oBaHusi

y obyuatoiierocst OyayT copMUpOBaHbl CIeAyIOLMe JTUUHOCTHBIE Pe3y/IbTaThl B

4yacTu:

e 1) maTpUOTHUECKOT0 BOCTIMTAHUS:

* - MPOSIBJIEHWE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(r3UUeCcKOr HayKu;

e - LIGHHOCTHOE OTHOIIIeHUe K JOCTHKeHUSIM POCCUMCKUX YUEHBIX-(H3UKOB;

e 2) rpa)kJaHCKOTr0 U AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e - TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00Cy»X/leHnH 00111eCTBeHHO 3HAUMMBIX U
3TUYEeCKUX MPoO/ieM, CBSI3aHHBIX C MPAKTUYECKUM TIPUMeHeHUeM JIO0CTYKeHUN
bu3KyY;

e - OCO3HaHHWE BAKHOCTU MOPATbHO-3TUUECKUX TIPUHLMIIOB B JesTebHOCTU
yU€HOro;

e 3) 3CTeTUYeCKOro BOCIIUTAHMS:

e - BOCTIpUSATUE ICTETUUECKUX KaueCcTB (DU3MUEeCKOW HayKu: eé rapMOHWUYHOIO
MOCTPOEHUS1, CTPOrOCTH, TOUHOCTH, JIAKOHUUHOCTH;

e 4) IeHHOCTH HAyYHOr'0 IO3HAHMSI:

e - OCO3HaHWe LIEHHOCTU (U3MYeCKOW HayKd KaK MOL[HOTO WHCTPYMeHTa
MO3HAaHUS MUPA, OCHOBBI Pa3BUTUSI T€XHOJIOTWM, Ba)KHEMILIe COCTaBJISIOLLIeN
KYJ/IbTYPbI;

e - pa3BUTHE HAyuyHOW JIOOO3HATE/NBbHOCTH, WHTepeca K WCC/e/l0BaTebCKOM
JesITe/IbHOCTY;

e 5) (¢opMupoBaHusi KY/JbTYpbl 3/0POBbSi M  3MOIMOHA/IBHOIO
Os1aromosTyumsi:

e - O0CO3HaHWe 1jeHHOCTUM Oe3omacHoro obpa3a >KU3HUM B COBPEMEHHOM
TEXHOJIOTUUeCKOM MHpe, BaXHOCTU TMpaBwi 0e30MacHOro TIOBeZieHHsT Ha
TPAHCIIOpTe, Ha J0poraxX, C 3JeKTPUUeCKUM M TerUIOBbIM 000py/O0BaHHEM B
JIOMAIIIHUX yCJIOBUSX;

e - C(OPMUPOBAHHOCTh HaBbIKA pedieKCUU, TPU3HAHWE CBOEro IpaBa Ha
oLIMOKY U TaKOTO JKe MpaBa y JIPyroro ueoBeKa;

e 6) TPYyAOBOr0o BOCIIUTAHUSA:

e - AKTMBHOE YyuaCTHe B pelleHuM MNpakTUYecKux 3a7ad (B paMKax CeMbH,
oOpa3oBaTe/bHOM  OpraHu3al[id, TOpoZia, Kpas) TeXHOJOTUYeCKOn ¢



COL[MA/IbHOW HarpaB/eHHOCTH, TpeOymIMX B TOM uWCAe U (QU3MUECKUX
3HAHUU,

e - WHTepecC K NMPaKTUYeCKOMY U3y4YeHUI0 PodeCcCchid, CBSI3aHHBIX C (DU3UKOU;

e 7) 3K0/I0TUYeCKOro BOCIIUTAHUA:

e - OpHeHTalUs Ha TpUMeHeHHe (U3WUYECKUX 3HAaHUW [Jid pelleHusl 3ajad B
obnacTy OKpysKatollel cpefbl, IUIAaHUPOBaHUS TOCTYNIKOB M OLEHKU UX
BO3MOJKHBIX MTOC/IE/ICTBUM [I/1s1 OKPY>KaroLLel Cpe/ibl;

e - OCO3HaHUWe TJI00a/bHOTO XapaKTepa JKOJIOTUYeCKUX TpobsieM U TyTed Ux

pelleHus;

e 8) aganTanuu K M3MEHSIIOLIUMCA YC/JOBHSM COIMA/IbHONM U NPHUPOAHOU
cpejpbI:

e - TMOTPeOHOCTH BO B3aWMOJIENMCTBHUM TIPH BBLITIOJHEHWUM WCC/IeZIOBAHUNA U
MIPOEKTOB (DM3MUECKOM HAIlPaBJAEHHOCTH, OTKPBITOCTb OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIEHWE YPOBHSA CBOEW KOMIETEeHTHOCTH uepe3 IIPaKTUUYECKYIO
JesITeTbHOCTb;

e - MOTpeOHOCTb B (HOPMHUPOBAHMM HOBBIX 3HAHHM, B TOM UHC/Ie (POpPMYIHPOBATh
W/, TIOHSATYS, TUTIOTe3bI 0 (PU3UUYEeCKHUX 00BbEKTax U SIBIEHUSX;

e - OCcO3HaHHe Je(UIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTel B 06/acTu
(r3uKY;

e - IUIAHAPOBAaHHE CBOETO PAa3BUTHUS B TIPHOOPETEHHH HOBBIX (DHU3MUECKUX
3HAHUU;

e - CTpeMJIeHHe aHaJIM3UPOBaTh U BBISB/ISATH B3aMMOCBSI3U MPHUPO/IbI, 00II[eCTBa U
5KOHOMUKH, B TOM UMCJIe C UCTI0/Ib30BaHUEM (DU3MUeCKUX 3HAHUU;

e - OI[EHKa CBOMX JeHCTBUM C YuéTOM BJIMSHMUS Ha OKpY’Kalolllyl0 Cpefy,
BO3MOJKHBIX T7I00a/TbHBIX TIOC/I€ZICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATHI

B pesynbTaTe OCBOeHMsI TIPOrpaMMbI 10 ()M3MKe Ha YPOBHE OCHOBHOTO
ob1iero obpa3oBaHus y oOyuatoiierocsi 0yayT chopMrUpoBaHbl MeTanpegMeTHbIe
pe3y/IbTaThl, BK/IIOUAOII[1e T03HaBaTe/IbHble YHUBepCcabHble yueOHbIe [1eHCTBYS,
KOMMYHUKaTUBHbIEe  yHUBepCa/libHble  y4yeOHble  JeWCTBUS, DeTyJ/IATUBHbIE
yHUBepca/bHble yueOHbIe eliCTBYS.

Ilo3HaBaTe/IbHbIE YHHMBEPCA/IbHbIE yUeOHbIe JeliCTBHS
Ba3oBble loruuecKue JJefiCTBHS:

e BBIIBISATH M XapaKTepU30BaTh CYII[eCTBEHHbIE TIPU3HAKH OO0BEKTOB
(sIB/IEHUN);



yCTaHaB/IMBaTh CYI[eCTBEHHBIM NPU3HAK KIacCU(UKAIL[UH, OCHOBAHUS /IJIs
0000111eHYsT ¥ CpaBHEHHUS;

BBISIB/ISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUHS B paCCMaTPUBAeMBIX (paKTaX,
JAHHBIX ¥ HAaO/MIOIeHUSIX, OTHOCSIIMXCA K (DU3NUeCKUM SIBJIEHUSIM;
BBISIB/IATh TIPUUUHHO-CJIE/ICTBEHHBIE CBSI3U MPH W3yUYeHUM (HHU3NUEeCKUX
SIBJIEHWI W TPOLIeCCOB, /le/IaTh BLIBO/BI C UCIOIb30BAaHUEM /IeJYKTUBHBIX
Y WHAYKTUBHBIX YMO3aK/IIOUe€HUH, BbIIBUTaTh THIIOTE3bl O B3aUMOCBSI3SIX
bU3NUeCKUX BeJIMUMH;

CaMOCTOSITeJTbHO BBIOMpATh CIOCO0 peleHus1 yuyeOHOH (H3MUecKou
3a7laur (CpaBHEHHWEe HECKOJIbKUX BapUaHTOB pelleHus, BbIOOD HauboJiee
TOIXO/ISAIIIEr0 C YUETOM CaMOCTOSITETbHO BbIIe/IEHHBIX KPUTEPHEB).

ba3oBsbie ucaiaeaoBare/1IbCKue ﬂEﬁCTBl’IHS

WCII0J/1b30BaTh BOMPOCHI KaK UCC/Ie[i0BaTe/IbCKUi MHCTPYMEHT TT03HAHUS;
TIPOBO/IUTH [0 CAMOCTOSITE/IbHO COCTaB/I€EHHOMY TJIaHY OITBbIT, HEC/IOXKHBIN
dbusnueckuii SKcreprMeHT, HeOoJsiblloe ucc/iefioBaHWe (HH3UUECKOTO
sSIB/IEHUS;

OlleHMBaTb HAa TIPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMalHIO,
TOJIyYEeHHYIO B XO/le UCCJIe[JOBaHUs WU SKCIIEPUMEHTa;

CaMOCTOATeTbHO (hopMy/UpOBaTh 000011[eHs 1 BLIBO/IbI 110 pe3yJibTaTaM
TIPOBe/IEHHOT0 Hab/IFO/IeHN s, OTIbITa, UCC/IeJOBaHUS;

TPOTHO3MPOBaTh  BO3MOXXHOe  JlajibHelllliee  pa3BUTHe  (DU3MUECKUX
TIPOL[ECCOB, a TaK)Ke BbIIBUTaTh MPeATIOI0KeH!usI 00 MX pa3BUTHH B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora c undopmanmeii:

TIPUMEHSITb pa3/IMuHble MeTO/bl, THCTPYMEHThI U 3amlpOChl TIPU TTOMCKe U
orbope mHbOpPMALMK WM [JaHHBIX C YUETOM TMpeJIoKeHHON yueOHOMN
(dbu3rueckou 3aiauy;

aHa/IM31MpoBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBaTh WH(OpMaI1Io
Pa3IMUHBIX BUOB U (hOPM TIpe/[CTaB/IeHUST;

CaMOCTOSITeJILHO ~ BbIOMpaTh ONTUMAIbHYIO (OpPMY TpejcTaB/ieHuUs
vHbOpMaIMM ¥ WUIIOCTPUPOBATh pelllaeMble 3alaud  HeC/I0KHBIMU
CcXeMaMH, iMarpaMMaMi, WHOM TpadrKoi ¥ X KOMOWHALIASMHU.

KoMMyHHKaTHBHbIE YHHBePCa/TbHbIe yueOHbIe /JeHCTBHUSA:

B XoZie 00CyKIeHHs yueOHOro MaTepHasa, pe3y/bTaTOB JIabDOpaTOPHBIX
paboT 1 MPOEKTOB 3a/laBaTh BOMPOCHI TI0 CYILeCTBY 00CY’>KaeMOM TeMbl U
BbICKA3bIBaTh W/IeW, HalleJieHHble Ha pellleHre 3a/laud W T0of1ep)KaHre
6/1aroskesaTeIbHOCTH OOIIeHNST;

COTIOCTaB/ISITh CBOM CYXKIEHUS C CYXKAEHUSIMH [IPYyTMX YYaCTHUKOB
auasiora, 06Hapy>KUBaTh pPas3/iMure U CXOZCTBO MTO3ULIHM;



BbIP@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX ¥ MUCbMEHHBIX TEKCTaX;
myO/IMYHO TIPe/ICTaB/ISATh pe3y/bTaThl BBITIOTHEHHOTO (PU3MUeCKOro OrbiTa
(3KCrIepuMeHTa, UCCIeJOBaHHUs, TIPOEKTa);

MOHUMAaTh W MCIOMb30BaTh  IPEUMYIeCTBA  KOMAaHJHOM U
VHAWBUya/lbHOM paboThl MpU peIleHUd KOHKPETHOW (hU3HUeCcKOU
1Ipo0/IeMBI;

TIPUHUMATh LIeJTH COBMECTHOM [1esiTe/TbHOCTH, OPraHW30BBIBAThL JIeHCTBHUS
Mo eé [OCTVKEHWIO: pacripefieiiTb poJyid, 0OCYX[aTb TIpOLIeCChl U
pe3y/nbTaThl COBMECTHOM paboThl, 000011[aTh MHEHUS HECKOJILKHUX JTFO/IeT;
BBITIOTHSTH CBOIO YacTb PabOTHI, JOCTUTasi KaueCTBEHHOTO pe3yJibTaTa 1o
CBOEMY HarpaB/eHHUI0 W KOODJAWHHUPYS CBOU [AEeWCTBUA C JPYTHMH
yjleHaMH KOMaH/IbI;

OllIeHMBaTh KaueCTBO CBOEr0 BKJaZia B OOIWI TPOJYKT TI0 KPUTEPHSM,
CaMOCTOSITe/TbHO C(HOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZEUCTBUS.

PEFyJIHTI/IBHbIe YHuBepCa/IbHbIE y‘-IEﬁHble ,I[EI‘/’ICTBI’IH

Camoopranusanus:

BBISIBJIITh TIPOO/IEMBI B JKU3HEHHBIX U yUeOHBIX CUTYalUsiX, TPeOYHIMX
J/1s1 pereHus: (pUu3nuecKux 3HaHUM;

OpPUEHTUPOBATbCA B  Pa3/MUHBIX TIOAXO0JaxX TIPUHATUS  pellleHui
(uHAMBYyanbHOE, TIPUHSTHE pellleHus1 B TpyIle, MNPUHSITHEe PpelleHui
TPYIIION);

CaMOCTOSITe/TbHO COCTAaBJISITh a/ITOPUTM pellleHus1 (PU3NUeCKOM 3a7auu Ui
T7laHa WCC/IeZIOBAHUS C YUETOM MMEFOIIUXCS PeCcypCcoB M COOCTBEHHBIX
BO3MO>XHOCTeM, apryMeHTUPOBaTh Mpe/ijlaraeMble BapUaHThl pellleHul;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPO/Ib, SMOIUOHA/IbHBIA UHTE/JIeKT:

[laBaTh a/IeKBaTHYO OLIeHKY CUTYyally U MpeJJiaraTh [J1aH eé U3MeHeHUs;
OOBSICHATL  TNPUYMHBI  JOCTM)KEeHUS!  (HeJOCTW)KeHUs]))  pe3y/bTaToB
JesiTe/IbHOCTHU, [IaBaTh OL|eHKY MPHUOOPETEHHOMY OTIbITY;

BHOCUTb KOPPEKTUBBI B ZIeSITE/IbHOCTh (B TOM YKCJIe B XOZ, BBIIOJIHEHUS
(GU3MUeCKOro MCC/Ie[OBaHWS WIM IIpOeKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHHMBIIMXCSI CUTyalldd, YCTaHOBJEHHBIX OLIMOOK,
BO3HUKIIMX TPYJHOCTEW;

OLIeHUBaTb COOTBETCTBUE pe3yJ/ibTaTa LieJId U yCJIOBUSM;

cTaBUThH cebsi Ha MeCTO JIPYroro 4ejoBeKa B X0/l CIIOpa WX JAUCKYCCUU
Ha Hay4HYIO TeMy, TOHUMAaTb MOTUBbI, HAMEPEHUS U JIOTUKY Jpyroro;
TIpU3HaBaTh CBOE MPaBO Ha OLIKMOKY MpU pellleHrny (pU3nuecKux 3ajau wid
B YTBEP)K/JEHHAX Ha HayUHbIE TeMbI M TaKOe JKe MPaBo JpPyroro.



IIPEJMETHDBIE PE3YJ/IBTATBI

K koHIly oOyueHusi B 7 Kj1acce TipeJMeTHbIe Pe3y/ibTaThl HA 0A30BOM yPOBHE
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCsl YMEHUI:

WCIO/Ib30BaTh  MOHATUS:  (PU3MUYeCKWe W XMMUUECKUe  sIBJIeHUS,
Hab/ozieHne, SKCIIepUMEHT, Mo/jie/ib, TUIoTe3a, eAUHUIIbl (hH3UUeCKuX
BeJIMUMH, aTOM, MOJIeKYJa, arperaTHble COCTOSIHUSI BelllecTBa (TBEpJoOe,
)KUKoe, Ta3000pa3HOe), MexXaHWUeckoe [IBIDKeHHe (paBHOMEpHOe,
HepaBHOMepHOe, TMPSMOJIMHEeMHOe), TpaeKTOpUsi, pPaBHO/EeNCTBYIOIas
cuna,  pgedopmanusa  (ympyras, — IUlaCTUUecKas),  HEeBeCOMOCTh,
cooOI1I1aroLrecs: COCyAbl;

pa3nuuath siBiaeHust (aAudQysusi, TerioBoe ABMKEHUE YaCTHUL] BellleCTBa,
paBHOMEDHOe  /IBW)KeHWe, HepaBHOMEDHOe  [IB)KeHWe, WHepLus,
B3aMMO/IeHICTBUE TeJl, paBHOBeCHMe TBEDJbIX Te/ C 3aKPeriéeHHOW OCbhHO
BpallleHusi, Tepejlaya /laBjieHUs TBEPAbIMU TelaMH, >KUJKOCTSIMU U
ra3amy, aTMocdepHoe JaBjeHWe, I[UlaBaHWe TeJ, TpeBpalleHus
MeXaHWYeCKOW 3HEeprvy) M0 OMUCAaHWI0 MX XapaKTepHbIX CBOWCTB U Ha
OCHOBe OITLITOB, IEMOHCTPUPYIOIIUX JaHHOe (u3nUecKoe siBJIeHUE;
pacrio3HaBaThb TpOsiB/ieHWe U3yYeHHbIX (U3NUeCKHUX sBJIeHUM B
OKpy)KarollleM Mupe, B TOM uucje ¢u3uueckue siBjieHUsT B TpHUPO/IE:
TIpUMEDbI IBXKEHUsI C pa3/M4YHbIMA CKODOCTSIMU B JKMBOM W HEXHWBOU
TIpUpo/Zie, AeUCTBUE CHU/bl TPeHUS B TIPUPOZIe M TeXHUKe, BJIHsSHUE
aTMoc(hepHOro JlaB/ieHUs Ha >KUBOW OpraHW3M, IlaBaHHe PbIO, pbluard B
TeJie UesioBeKa, TIPU 3TOM TepeBOIUTh MPAKTUUECKY0 3a/lauy B yuebHYIO,
BbIJIe/ISITh CyIleCTBeHHbIe CBOMCTBA (TPH3HaKU) (PU3NUeCKUX SIBJIEHUM;
OMUCHIBATh U3yUeHHbIE CBOMCTBA Tel U (Pu3nUecKue sIBJIeHUS], UCTIO/b3Ys
bu3nueckie BenMUMHBI (Macca, 00BEM, IUIOTHOCTH BeIeCTBa, BpeMS,
MyTb, CKOPOCTb, CPeJHSISi CKOPOCTh, CUJ/la YIPYTrOCTH, CH/ia TSHKeCTH, BecC
Tefla, CWla TpeHHus, [AaBreHue (TBEPJAOro Teja, >KUAKOCTH, Ta3a),
BbITa/IKMBaIOIllasi CWia, MexaHuueckass paboTa, MOIIJHOCTb, TIJIeUO CHJIbI,
MOMEHT Cu/bl, KO03Gh®UIIMEHT TI0/Ie3HOT0 JIeMCTBUS MeXaHH3MOB,
KUHeTUuUecKasi U TIOTeHLUa/ibHasi SHeprusi), Mpy OINWCAHUU TIPaBUIBHO
TPAaKTOBaTb  (PU3UUYECKUM CMBIC/JI  UCMO/Ib3yeMbIX  BeIWYMUH, UX
o003HaueHuss W eAWHULIbl (U3UUECKMX BeJWUYMH, HAaXOAUTb (OPMYJIbI,
CBsI3bIBAOIIME JaHHYI0 (PU3NUECKYI0 BeJIMUMHY C JIPYTUMH BeJIMUKMHAMU,
CTPOUTH TPaPUKY N3yUeHHBIX 3aBUCUMOCTeN (PU3NUeCKUX BeTMUUH;
XapaKTepu30BaTb CBOWCTBA Tes, (U3MYecKue SBJEHUS] U TIPOLIeCCHI,
WCII0/Tb3Ysl TIpaBWIa CJIOXKeHUs CU/ (BIO/b OJHOM TpsIMOM), 3aKOH ['yKa,
3akoH ITackans, 3aKk0OH ApxWMe/ia, TIPaBUI0 paBHOBeCHs pbiuara (6s10Ka),



«30J/I0TO€ TIPAaBWJIO» MeXaHWKM, 3aKOH COXPaHeHUs MeXaHW4YeCKoun
SHEpruy, MpU S5TOM [aBaThb CJIOBeCHYIO (OPMY/IMPOBKY 3aKOHa U
3aruChIBaTh €ro MaTeMaTUueCKoe BbIpayKeHHe;

00BSICHATE (hri3UUecKue sIBJIEHUS], TIPOLIECCHI U CBOWCTBA TeJl, B TOM YUCIe
M B KOHTEKCTe CHUTyal[uli TPaKTUKOOPHMEHTHMPOBAHHOIO0 XapakTepa:
BBISIB/ISITH TIPUUMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBsicHeHWe u3 1-2
JIOTUYECKUX LIaroB C OMOpPOM Ha 1—2 U3y4deHHbIX CBOMCTBA (PU3MUYECKUX
sIBJIeHUH, (DU3MUYeCKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pelllaTb pacuéTHble 3ajauu B 1-2 [eWCTBUS, MCIOJb3ys 3aKOHbI U
dbopmyibl, CBsi3bIBalOIIMeE (DU3MUECKHe BeJUUMHBI: Ha OCHOBE aHaau3a
YCJIOBUSI 3a/lauM 3alMChbIBaTh KPaTKOe YC/I0BUe, MOJCTaBAATh (hr3UuecKre
Be/IMUMHBI B ()OPMyJibl M TIPOBOJUTH PacCUéThbl, HaXOJUTh CIPaBOYHbIE
JaHHbIe, HeOOXOAUMbIe /i pellleHus 3a/lay, Ol[eHUBaTh PeaMCTUUHOCTD
T0TyueHHOW (Pr3nueCcKou BeJIMUKHbI;

pacrio3HaBaTh TMpo6/ieMbl, KOTOpble MO)XHO pelIdTb TIPU TTOMOLU
¢$buU3MUeCKrX MeTO/I0B, B ONMCAHWUU HMCC/Ie/JOBaHUsI BbIJ|e/SITh IPOBEpseMOoe
npeArnosokeHde  (Turoresy), pa3iduaTb M UHTEPIPeTHUPOBATh
TOJyUeHHbIA pe3y/bTaT, HaxOAuTh OLIMOKKM B XO/e OIbITa, Je/aTh
BBIBO/IbI 10 €r0 pe3y/bTaram;

MPOBOJIUTh  OTBITHI TI0 HaO/moeHnI0  (U3NYeCKUX SIBJIEHUA WU
bur3nueckux CBOWCTB TeJ: dbopmynupoBathb TpoBepsieMble
TIpe/ITI0/I0’KeHHs, COOMpaTh yCTAaHOBKY M3 TIPe/I/IoyKeHHOro 0060pyZioBaHus,
3aruChIBaTh X0/ OTbITa U (YOPMYIUPOBATh BHIBOJbI;

BBITIO/IHSTh TpsIMble W3MEpPeHHs PACCTOSHUS, BPEMEHH, MacChl Tena,
00BéMa, CUIBI U TeMIlepPaTypbl C WCIOIb30BaHUEM AaHA/NIOTOBBIX U
1[MbpoBbIX TPUOOPOB, 3aMuChiBaTh I[I0Ka3aHWs TPUOOPOB C YUYETOM
3aZlaHHOM abCOMIOTHOM MOTrPeITHOCTH U3MepeHUi;

MIPOBO/IUTH UCCJIE0BaHKE 3aBUCUMOCTH O/IHOM (hM3UUeCKOM BeJTMUKHBI OT
JIPyrOM C WCMHO0J/Ib30BaHHWEM TIPSMBIX H3MepeHUM (3aBUCUMOCTU TyTH
PaBHOMEDHO [IBW)KYLIETrOoCsi Tejla OT BpPEMEHMW [BW)KEHUSl Teja, CUJIbI
TPEeHMs CKOJIbKeHUsI OT Beca Tesla, KauecTBa 00paboTKY MOBepXHOCTe! Tes
Y He3aBUCHMOCTU CUJIbI TPEHUSI OT I/IOLa/Id COMPUKOCHOBEHUSI TeJl, CUJIbI
YIPYTOCTA OT yAJUHEHUs TIPYKWHbBI, BbITAIKHBaOIel CUIbl 0T 00bEMa
MOTPY>KEHHOW YaCTU TeJla U OT TJIOTHOCTH >KUJKOCTH, €€ He3aBUCUMOCTU
OT TUIOTHOCTH TeJsia, OT IJIyOUHBI, HA KOTOPYIO TIOTPYKEHO TeJlo, yC/I0BUM
TJIaBaHUsSI TeJl, YCJIOBUM paBHOBeCHsi pbluara U 0JIOKOB), y4acTBOBaTh B
TJIAHUPOBAaHUM ~ y4eOHOr0 WCC/efoBaHUs, COOMpAaTh yCTAaHOBKY U
BBITIOJIHATh W3MepeHUs, C/elysl MNpeJjo)KeHHOMY TilaHy, (UKCUPOBAaTh
pe3yJibTaThbl TOJyYeHHOM 3aBUCUMOCTU (U3WUYECKUX BEeJIUYMH B BUJE



TIpe//IoKeHHBIX Tabmuil ¥ TpaduKOB, fesaTh BBIBOZBI TI0 pe3yJsbTaTaM
WCCIeJOBaHMUS;

TIPOBO/IUTh KOCBEHHble H3MepeHusi (pU3nueckux BeJMUYMH (TJIOTHOCTh
BellecTBa JKUAKOCTA W TBEPJOr0 Tena, CUla TPEeHUs CKOJIbKeHUs,
JaBlieHWe  BO3/yXa, BbITaJKWBAlOIlasi CWIa, [IeHCTByOIIass Ha
TOTPYKEHHOE B JKUAKOCTb Teso, KO3((UIIMEeHT I0/se3HOro AelCTBUs
MPOCTBIX MEXaHW3MOB), Cjefys TIpPe/JIOKEHHOM WHCTPYKLUW: TIpU
BBIITOJIHEHUM W3MepeHHi cobupaTh 3KCIepUMeHTalbHYH) YCTaHOBKY U
BBIUMC/ISTH 3HAUeHHe UCKOMOM Be/TMUKHbI;

cobJtro/1aTh TIpaBr/ia TEXHUKH 0€3011aCHOCTH TIpU paboTe C 1abopaToOpHBIM
obopyoBaHuEM;

yKa3bIBaTh TMPUHIUIMbBI AeUCTBUS TIPUOOPOB M TEXHUUECKHUX YCTPOMCTB:
BeChbl, TEPMOMETp, AWHAMOMETD, COOOIarolecss Cocyabl, OGapomeTp,
pblyar, MoABM>XHBIN 1 HEMTOABW)KHBIN 010K, HAaK/IOHHAS TJI0OCKOCTH;
XapaKTepU30BaTh IPUHIMIBI  JIeHWCTBUS HW3yUYeHHBIX TNIPUOOPOB U
TEeXHAYECKUX YCTPOWMCTB C OIMOPOM Ha MX omnucaHus (B TOM 4HCe:
TIOJIIUITHUKY, YCTPOWCTBO  BOZOTIPOBOJA, TU/PABIAYECKUN  TIpecc,
MaHOMeTp, BLICOTOMep, TIOPIIIHEBOM HAacOC, apeoMeTp), UCTIO/b3ysl 3HaHHS
O CBOMCTBaxX (pM3NUECKUX SBJIEHUN U HeoOxouMble (hr3udecKre 3aKOHbI
Y 3aKOHOMEPHOCTH;

NIPUBOJUTL  TpUMepbl  (HaXoAWTb  WHGOpPMALMIO O  TIpUMepax)
TIPAKTUUeCKOTO WCIO0Jb30BaHusl (DU3MUeCKUX 3HAaHUW B TIOBCeAHEBHOMN
)KU3HU Jiji1 obecrieueHusi 6e30macHOCTH TIpU obOpaltieHUu C ripubopamu U
TEeXHUUEeCKHMHU YCTPOMCTBaMH, COXPAHEHUsl 3[0pPOBbsi M COOJIOZEHMs
HOPM 3K0JIOTHYECKOTO TTOBeZieHUsI B OKpY Kalolljel cpefie;

OCYyIIeCTB/ISAITh OTOOp HWCTOUHUKOB uH(opMaimu B HHTepHeTe B
COOTBETCTBUM C 3aJJaHHBIM TTOWCKOBBIM 3allpOCOM, Ha OCHOBE UMEROIIUXCS
3HAaHUW U TyTéM CpaBHEHHUS pa3/MUYHbIX WCTOYHUKOB BBIZIEJISITh
vHbOpMaIMIo, KOTOpas SIB/SeTCs MPOTUBOPEUMBON WM MOXKET OBITh
HEeJIOCTOBEPHOM;

WCTIO/Tb30BaTh TIPY BBITIOJTHEHUHU YueOHBIX 3a/laHUi Hay4YHO-TIOMYJ/ISIPHYTO
nUTepaTypy (U3MUecKoro Co/lep>KaHus, CIIpaBOYHble  MaTepuaJbl,
pecypchbl cetu VIHTepHeT, B/afieTb MPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa,
nipeobpa3oBaHusl MHGOPMALMY U3 O/HOW 3HAKOBOW CHUCTEMBI B AAPYTYIO;
co3/laBaTb COOCTBeHHbIe KpaTKUe MUCbMeHHble W YCTHbIe COOOIeHUs] Ha
OCHOBe 2—3 MCTOYHUKOB MHGpopMaLuu (Hr3UUecKOro Cofiep>KaHusi, B TOM
yrcie MyOAMYHO JiesiaTh KpaTKue cOoOIeHus 0 pe3y/bTaTax IPOEKTOB
Wi y4yeOHBIX WCCAeI0BaHWM, TIPU STOM TPaMOTHO MCIIOJb30BaTh



W3yueHHbIM TIOHATUMHBIA arrapar Kypca (U3MKM, COIPOBOXKAATh
BBICTYTI/IEHWE TIpe3eHTalew;

TIPU BBITTOJTHEHUM YueOHBIX TIPOEKTOB W HCCAe0OBAaHUM pacripefiesisiTh
00513aHHOCTH B TPYIIIle B COOTBETCTBUM C ITOCTAB/JIEHHBIMM 3aJjauaMH,
CleIlUTh 3a BbITIOJIHEHWEM TIaHa [eWCTBUM, aleKBaTHO OL|eHUBAaTh
CcOOCTBeHHBIM  BK/JaJ, B  JesSTe/IbHOCTb  TPYMIbI,  BbICTpauUBaTh
KOMMYHUKAaTUBHOE B3aMO/IeHiCTBUE, YUUTbIBAsi MHEHHE OKPY KaroIUX.

K koHily oOyueHusi B 8 Kj1acce nipeMeTHbIe pe3y/ibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCs YMEHUI:

VICTI0J/1b30BaTh MOHSTUS: Macca U pa3sMepbl MOJIEKYJI, TeIJIOBOE [IBU)KEeHHe
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BeLeCTBa, KpUCTa/NINYeCKue U
amop(Hble Tesna, HACHILEHHBbIM W HEHACHILeHHbI [1ap, BJIAXXKHOCTb
BO3/lyXa, Temreparypa, BHYTDEHHsIS SHeprus, TelJIOBOM [JBUTaTellb,
3/IeMeHTapHbIN 3/IeKTPUUYECKUI 3apsi]], 3JIeKTpUUYecKoe 1moJie, MPOBOAHUKHU
Y [IN3JIEKTPUKH, MTOCTOSTHHBIN 3/IEKTPUYECKHUN TOK, MarHUTHOE T10J1€;
pa3nuuarh fiBJieHWs1 (TeryioBOe pacIIMpeHHe W CKaTue, Teriornepezada,
TEeIJI0OBOe pPaBHOBeCHe, CMauvMBaHUe, KalWIsIpDHbIe SIBJIeHUs, UCTIapeHue,
KOHJleHCal[usl, TUlaBjieHre, KpUCTa/yu3alusi (OTBepZeBaHue), KUIeHUe,
TerJionepeaya (TeruIonpoBOJHOCTb, KOHBEKL[US, W3/lyYeHue),
3JIeKTpU3aLUsl TeJl, B3aMMOJEeNCTBYE 3apsifiOB, JEUCTBUS 3JIEKTPUUYECKOTO
TOKa, KODOTKOe 3aMblKaHWe, B3auMO/IeiCTBe MarHUTOB, [leliCTBUe
MarHuTHOTO T0JIs1 Ha TIPOBOJHUK C TOKOM, 3JIeKTPOMarHuTHasi UHAYKLIUS)
M0 ONWCAHUKD WX XapaKTepHbIX CBOMCTB K HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIMX JJaHHOE (PU3UUeCKOe SIBJIEHUE;

pacrio3HaBaThb MpOsIB/ieHWe U3yYeHHbIX (PU3MUECKHUX sBJIeHUU B
OKpy)KarollleM Mupe, B TOM uucje (u3uueckue SiBjieHUsI B MpHUPO/e:
MOBEPXHOCTHOE HaTSDKEHWE W KalWUIsIpHble SIBJIEHUSI B TMPUPOJE,
KpUCTa/Ulbl B TIpupofe, usnydyeHne ConHLa, 3aMep3aHue BOJOEMOB,
MopcKue 6pu3bl, 06pa3oBaHUe POChI, TYMaHa, UHesl, CHeTa, 3/IeKTpUUuecKre
siBJIeHUs] B aTMocdepe, 3/€KTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
rose 3emyd, Jperd MOJOCOB, PO/b MarHUTHOTIO MOJS AJ/Is1 KU3HU Ha
3emJie, MOISIPHOE CUSIHUE, TIPU 3TOM IepeBOIUTH NPAaKTUYECKYIO 3a/jauy B
yueOHYI0, BBIIE/IATH CYIIIeCTBEHHbIE CBOMCTBA (IPH3HAKH) (hH3MUeCKUX
SIBJICHUM;

OMUCHIBATH U3yUEHHbIE CBOMCTBA Tel U (PU3NUECKUe SBIEHUS], UCTIO/Ib3YS
(r3nueckre BeIMUYUHBI (TeMIlepaTypa, BHyTPEHHSS SHeprusi, KOJIM4eCTBO
TeIJIOThI, yJiefbHasi TeIJIOEMKOCTh BelecTBa, y/ejbHas TervioTa
TJIaB/ieHus, yjesbHas TeIyioTa TMapoobpa3oBaHusi, y/iefbHas TervioTa
CropaHusi TOIUIMBA, KO3((ULMEHT TMOJe3HOro JeUCTBUSL TeII0BOU



MalllMHbl, OTHOCUTEe/bHAs BJIAXXHOCTb BO3/yXa, >3JIEKTPUUECKUW 3apsf,
CUla TOKAa, 3J/IEKTPUUECKOe HamnpspKeHue, COMPOTHBIIEHWE TPOBO/JHHKA,
ylenbHOe  COMpOTHB/I€HWEe  BelllecTBa, pabotTa W  MOILHOCTb
3JIEKTPUUECKOrO0  TOKA), TMpUA ONWCAHWKA [PaBWIbHO  TPaKTOBaTh
bu3nUecKuii CMBIC/T KCIO/Ib3yeMbIX BeJUUMH, 0003HaueHWs U eQUHUILIbI
(Gur3nUecKux BeMYMH, HAaXOAUTb (HOPMYJbl, CBSI3bIBAIOLLME [JaHHYIO
(Y3UUeCKYl0 BeJMUMHY C JpPYTMMU BeJIMYMHAMM, CTPOUTh TIpa(uKu
V3YUYEHHBIX 3aBUCMMOCTeN (PU3NUeCKUX BeJIMUYUH;

XapaKTepu30BaTb CBOWCTBa Tes, (U3MUecKre SIBJ€HUSI U TIPOLIeCChI,
VICTIO/Ib3Ys] OCHOBHBIE TIOJIOXKEHUSI MOJIEKY/ISIPHO-KMHETUUEeCKOM TeOpuu
CTPOEHHsI BellleCTBa, MPUHLMIT CyNepro3uluu MoJjied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3aps/a, 3akoH Oma /11 yyacTKa Lieru, 3aKOH
Ixoynsi—JleHlja, 3aKOH COXpaHeHUsI SHepruyd, TIIpyU STOM [aBaTh
C/I0BeCHYIO0 (DODMYJIMDOBKY 3aKOHa W 3alMChiBaTh €ro MaTeMaTUuecKoe
BBIDA)KEHUE;

00BSICHATL (U3MUeCKUe TIPOIlecChl U CBOWMCTBA Tesl, B TOM UHWC/Ie U B
KOHTEKCTe CUTyalUd MPAaKTUKOOPHWEHTUPOBAHHOTO XapaKTepa: BbISBIISTh
TIPUUMHHOC/IeICTBEHHbIE CBSI3U, CTPOUThH 00BsiCHEHUe 13 1-2 oruyeckux
11aroB C OMopod Ha 1-2 W3y4yeHHBIX CBOMCTBA (PU3NUECKUX SIBIEHUM,
(r3UUeCcKrX 3aKOHOB W/IX 3aKOHOMEPHOCTEW;

peliaTb pacuéTHble 3ajjauu B 2-3 [EeUCTBUSA, WCIIONb3yS 3aKOHbI M
dbopmyibl, CBsi3bIBalOIMeE (DU3MUYECKHe BeUUMHBI: Ha OCHOBE aHaau3a
yCJIOBUSA 3a/layM 3alMChbiBaTh KpPaTKOe YCJIOBUE, BbISB/IATb HEJOCTAaTOK
JNAHHBIX 71 pelleHusi 3a/laud, BbIOMpaTh 3aKOHBI U  (HOPMYJIBI,
HeoOXoJuMble fJii e€ pelleHus, TPOBOAWUTb PAaCUéThl W CpPaBHUBATh
MoJlyyeHHOe 3HaueHue (PU3NYecKOr Be/TMUUHbI C U3BECTHBIMU JJaHHBIMU;
pacrio3HaBath TMpo6sieMbl, KOTOpble MO)KHO pelIdTb TIPU TTOMOLU
(r3UUeCKMX MeTOZOB, HWCIIO/b3ysl OMMUCAHWe WCC/Ie[OBaHUs, BBIAE/ATh
MpoBepsieMOe  TpeAIooKeHWe, OLIeHUBaTh [PaBWIBHOCTh MOPSAKa
TIpOBe/|eHHs UCC/IeIOBaHMS, [e/1aTh BbIBOJbI;

MPOBOAUTL OMbITHl MO HabMOAeHUI0 (U3NUeCKUX SBJIEHUN WU
(r3UUeCcKrX CBOWCTB TeJl (Kanw/IsipHbIe SIBJIeHUS], 3aBUCUMOCTD JjaB/IeHUs
BO3/yXa OT ero o0béMa, TemMIiepaTyphbl, CKOPOCTU TIPOL[ecca OCThIBAHUS U
HarpeBaHusi TIpM W3IyueHUM OT I1[BeTa H3Jydarollei (morJioiiaroiei)
TOBEPXHOCTH, CKOPOCTh MCHApeHUs BOJbl OT TeMrepaTypbl XXUAKOCTU U
IJIOL[aZ €€ TIOBEPXHOCTH, SJIeKTpU3alsl Tel W B3auMO/eHCTBUe
3/IEKTPUYECKUX  3apsiloB, B3aMMOJENCTBUE TIOCTOSIHHBIX MAarHuTOB,
BU3ya/M3alUsi MAarHWTHBIX TI0J/IeM TIOCTOSIHHBIX MAarHuTOB, [eWCTBUS
MarHMTHOTO MO/ HAa MPOBOJAHUK C TOKOM, CBOWCTBA 3J/IEKTPOMAarHura,



CBOMCTBA 3JIEKTPOJIBUraTesisi TMOCTOSTHHOTO TOKa): (hOpMy/MpOBaTh
TIpoBepsieMble TPeAToI0XKeHUs, COOMpaTh YCTAHOBKY W3 TIPeI0XKeHHOT 0
000py/j0BaHUs, OMMUCHIBATh X0/] OTbITAa U (DOPMYJIMPOBATh BHIBO/IBI;
BLITIOJIHATL ~ TpsIMble  W3MepeHUsl  Temreparypbl, OTHOCHUTEeTbHOU
BJI@XXHOCTA BO3/lyXa, CW/Abl TOKA, HAMNpPSOKEHUs C HCI0/b30BaHUEM
aHaJIOTOBBIX TPUOOPOB M JAaTUMKOB (DU3MUECKUX BeJIUYMH, CPAaBHUBATh
pe3y/bTaThl U3MepeHUi C YUéTOM 3aJjlaHHOM abCOMIOTHOM MOTPEITHOCTH;
TIPOBO/IUTH UCCJIE0BaHKE 3aBUCUMOCTH O/IHOM (hH3UUeCKOM BeJTMUKHBI OT
JPyrol C WCHO0JIb30BaHWEM MPSIMbIX UM3MepeHUM (3aBUCHMOCThb
COMPOTUB/IEHUS] TIPOBOJHUKA OT €ro /UIWHbI, TUIOLIA[AU TOMepeyHoro
CeueHus U yZe/bHOTO COTIPOTHB/IEHUS BelljeCTBa MPOBO/IHMKA, CH/IbI TOKA,
UAyLIero uepe3 TIPOBOJAHUK, OT HamNpsDKeHUsI Ha TMPOBOJHUKe,
WCCelIoBaHUe TOC/Ie[0BaTeIbHOTO M Tapa/l/ie/lbHOTO  COelMHEeHUN
TIPOBOAHUKOB): TIJIAHMPOBATh HCC/Ie[JOBaHUe, COOMpaTh YCTAHOBKY U
BBITIO/IHATL W3MepeHUsi, C/efysl Tpe/o)KeHHOMY IIaHy, (PUKCUPOBaTh
pe3y/bTaThl TOJyUeHHOW 3aBUCUMOCTA B Bufe Tabiul U rpaduKoB,
JleniaTh BBIBO/IBI 110 Pe3yJ/ibTaTaM UCC/Ie[JOBaHUS;

MPOBOJUTh KOCBEHHble U3MepeHUs (QU3NuYecKUx BenuuuH (ygesibHas
TeTVIOEMKOCTh ~ BellleCTBa, COINPOTHB/EHWe TPOBOJHMKA, pabora U
MOII[HOCTh 3/IEKTPUUYECKOTO TOKa): TJIAHUPOBAaTh H3MepeHusi, coOupaTh
JKCIIepUMeHTaIbHYI0 YCTaHOBKY, C/iefys TNpeJioKeHHOW WHCTPYKLUM, U
BBIUUC/IATH 3HaUeHUe BeJIMUVHBI;

co0roiaTh MpaBu/ia TeXHUKU 0e30MacHOCTU Mpu paboTe ¢ 1labopaTopHbIM
obopy/ioBaHHEM;

XapaKTepu30BaTh TPUHIUMBI  I€WCTBUS MW3yUYeHHbIX TPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIOPOM Ha MX OMNUWCaHUd (B TOM 4YHCJIE:
CUCTeMa OTOTJIeHUsI [JOMOB, TUTPOMeTp, TapoBasi TypOvHa, amriepMmerp,
BOJIbTMETDP, CUBTUMK 3eKTPUUYECKOW SHEepPruu, 3/eKTPOOCBETUTE/bHbIe
nipubOpkI, HarpeBaTebHbIE /IEKTPONPHUOOPHI (TIPUMephI), 3/IeKTpUUeCcKre
TipeIOXpPaHUTe/TH, 3JIeKTPOMAarHuT, 3JIeKTPOJBUraTe/lb MOCTOSTHHOTO TOKa),
WCTIO/Ib3ysl 3HAaHWSI O CBOMCTBAaX (PM3HMUECKUX SIBIEHWM M HeoOXOoAuMbie
(r3nUecKre 3aKOHOMEePHOCTH;

pacrio3HaBaThb TIPOCTble TeXHHWYeCKWe YCTPONCTBA W U3MepuTesbHbIe
npubopbl 10 CXeMaM M CXeMaTH4YHbIM pHUCYHKaM (>KUKOCTHBIN
TePMOMETpP, TePMOC, TICUXPOMETp, TUTPOMETp, ABUTaTe/lb BHYTPEHHEro
CropaHusi, 37eKTPOCKOM, PeoCTaT), COCTaB/SATb CXeMbl 3/€KTPUUECKUX
1jerel C Moc/efoBaTe/IbHbIM U Mapasiie/ibHbIM COeJIMHEHUEM 371eMEeHTOB,
pa3nuuasi yC/I0BHbIe 0003HaueHus 3/1eMeHTOB 3/IeKTPUUECKHUX Liernei;



NIPUBOJUTL  TpUMepbl  (HaXoAWTb  WHGOpPMALMIO O  TIpUMepax)
MIPAKTUUeCKOTO HCIO0JIb30BaHusl (DU3MUeCKUX 3HAaHUW B TIOBCeAHEBHOM
)KU3HU Jiji obecrieueHusi 6e30macHOCTH TIpU obOpaltieHUu C ripubopamu U
TEeXHUUEeCKUMHU YCTPOMCTBaMH, COXPAHEHUsl 3[0pPOBbs M COOJIOZEeHMs
HOPM 3K0JIOTHUYECKOTO TTOBeZieHUsI B OKpY Kalolliel cpefie;

OCYIIeCTB/ISITh TIOUCK HMH(OpPMAMM  (PU3NYEeCKOr0 COZepXKaHUsS B
HTepHeTe, Ha OCHOBE UMEWIIUXCA 3HAHUA U TYTEM CpaBHEHUS
JOTIOJTHUTE/TbHBIX ~ MCTOUHUKOB — BBIENATh  UHGOpPMAI[MIO, KOTOpast
SIBJISIETCS] IPOTUBOPEUUBOM T MOXKET ObITh HeIOCTOBEPHOM;
WCTI0/Tb30BaTh TIPYU BBIMOJHEHWH Y4eOHBIX 3a/laHuil HayUHO-TIOMY/ISIPHYIO
nuTepatypy  (uU3Mueckoro Cofilep)KaHWsl, CIpaBOYHbIe MaTepHalibl,
pecypchl ceTu VIHTepHeT, Ba/ileTh MPUEMaMK KOHCITIEKTHPOBAHUS TEKCTa,
nipeoOpa3oBaHys HHGOPMALIMY U3 OHOW 3HAKOBOW CHUCTEMBI B APYTYIO;
co3/laBaTb COOCTBeHHbIe MUCbMEHHbIe W KpaTKWe YCTHble COOOIleHus,
000011ass  wHbOPMAIMI0O M3 HECKO/JbKUX HCTOUYHUKOB (PU3UUECKOTO
Ccofiep>KaHHs, B TOM UHC/e TMyOJWYHO TIPeJCTaB/sATh Pe3y/IbTaThl
TIPOEKTHOM WM WCC/Ie/OBaTe/IbCKON /leATeTbHOCTH, TP 3TOM T'DaMOTHO
WCIIO/Tb30BaTh  U3yUeHHBbIM TIOHATUMHBLIM  armapaT Kypca (PU3MKH,
COTIPOBOXKZATH BLICTYTIJIEHUE TIpe3eHTalue;

NP BBITIOJIHEHUM yUeOHbIX TIPOEKTOB U WCC/Ae0OBaHUN (U3NUYeCKUX
TIPOL[ECCOB pacrpefiesiiTb 00S3aHHOCTU B TPYIIle B COOTBETCTBUM C
TI0CTaB/IeHHBIMU 3a/ladaMU, C/IeJUTh 3a BBIIOJIHEHHWEeM TlaHa AeUCTBUN U
KOPPEeKTHPOBaThb €ro, a/leKBaTHO OIleHWBaTh COOCTBEHHBIA BK/aJ B
JesiTeNTbHOCTh IPYTIIIbI, BBICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMO/IeHCTBUE,
TIPOSIBJISIS TOTOBHOCTD pa3peliiaTh KOH(IUKTHI.

K koH1ly oOyueHusi B 9 Kjiacce nipegMeTHbIe pe3y/ibTaTbl HA 0a30BOM ypOBHE
JIOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh Y 00YUaroLUXCsl YMEHUI:

VICTIO/Ib30BaTh TOHATHS: CHUCTeMa OTCuUéTa, MaTepuasbHas TOUKa,
TPAeKTOpHsl, OTHOCUTEIbHOCTb MeXaHWYeCKOTO [IBW)KeHHs, AedopMalys
(ynpyrasi, mjacTuyeckasi), TpeHUe, LIeHTPOCTPEMUTE/IbHOE YCKOpPeHUe,
HEBeCOMOCTh U Teperpys3Ku, LIeHTp TsDKeCTH, abCOMIOTHO TBEp/Oe Tero,
LIeHTP TsDKeCTU TBEPJOro TeJjia, paBHOBeCHe, MeXaHWUecKue KoJyiebaHusi 1
BOJIHbI, 3BYK, UH(Pa3ByK U Yy/AbTPa3BYyK, 3JIeKTPOMarHUTHbIe BOJIHBI,
I1Kajia 3JIeKTPOMarHUTHBIX BOJIH, CBeT, O/IM30PYKOCTh M [JalbHO30PKOCTb,
CTEeKTPbI UCITyCKaHUs W TIOTJ/IoleHus], aib(da, OeTa- U raMma-usiiyueHus,
V30TOIBI, i/lepHas SHepreTHKa;

pa3uuarh siBjieHUs] (paBHOMEPDHOe M HepaBHOMEpHOe TMpPSIMOJIMHeNHOe
JBIDKeHWe, PaBHOYCKOPEHHOe TMpsSIMOJIMHeNHOe [BI)KeHHe, CBOOOJHOe
naZieHue Tesl, paBHOMEPHOE [IBU)KEHHE 10 OKPY>KHOCTH, B3aUMO/IeHCTBHE



TeJl, peaKTUBHOe [IBIDKeHUe, KoyiebaTe/lbHOe ABW)KeHHe (3aTyxarolfue U
BbIHY K/IeHHbIe KoJie0aHUsI), pe30HaHC, BOJHOBOE JBI)KEeHHe, OTpa’KeHHe
3BYKa, MPSMOJIMHEMHOe paclipoCTpaHeHue, OTpakeHWe W TpeioMyeHue
CBeTa, TI0JTHOe BHYTPeHHee OTpPaKeHHe CBeTa, pa3jioxeHre 0eioro cBeTa B
CIIeKTP U  CJIO)KeHWe CHeKTpaJbHbIX LIBETOB, JUCIEpPCUS CBeTa,
eCcTeCcTBeHHasl pPaJIMOaKTUBHOCTb, BO3HUKHOBEHHE JTMHENYaToro CreKTpa
W3/TyUeHHs ) M0 OMUCAHUIO0 UX XapaKTePHbIX CBOMCTB U HAa OCHOBE OIIbITOB,
JIEMOHCTPHUPYIOLUX AaHHOe (U3UUYEeCKOe SIBIEHUE;

pacrio3HaBaThb MpOsIB/ieHWe U3yYeHHbIX (PU3MUECKHUX sBJIeHUU B
OKpy)KaroljeM Mupe (B TOM uuc/ie (QuU3huyecKude sIBJIeHUS B TMPUPOJeE:
TIPU/IMBLI U OTJIMBBI, JABMWKeHHe riaHeT Co/IHeUHOW CUCTeMbI, peaKTUBHOe
JBIDKEHUE JKMBBIX OpraHW3MOB, BOCIpUSTHE 3BYKOB J>KHMBOTHBIMU,
3eMJIeTpsiCeHUe, CellCMUYecKue BOJIHbI, I[yHaMM, 3XO, I[BeTa Tel,
OTITHYeCKue sIBleHHs1 B TIpUpoje, Ouosiornueckoe [eHCTBHE BUAWMOTO,
yAbTPa(O/IeTOBOTO UM PEHTTeHOBCKOTO HW3/yUeHWUM, eCTeCTBeHHbIN
PaZIMOAKTUBHBIM ()OH, KOCMHYECKWe JIyud, DaJIMOAKTHBHOE W3/ydeHue
TIPUPOJHBIX MWHEpPAJioB, [eHCTBHe PpaJIM0aKTUBHBIX W3/IyYeHUN Ha
OpraHusM 4eJjiOBeKa), MPU 3TOM IepPeBOAUTH TPaKTUUECKYI0 3ajauy B
yueOHY0, BbIIeJIATh CYIIleCTBEHHbIe CBOWCTBa (MpH3HAKU) (H3MUeCKUX
SIBJIEHUM;

OMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (PU3NUecKue siBJIeHUs], UCTIO/b3Ys
¢ur3nueckue Be/MUMHBI (CpeJiHsiS M MrHOBEHHasi CKOPOCTb Teja MpHU
HepaBHOMEPHOM /[IBW)KEHWM, YCKOpeHUe, TiepeMellleHue, TyThb, YI/0Basi
CKOpPOCThb, CW/a TPEHWs, CWa YIPYroCTU, CUIa TSDKEeCTU, YCKOpeHue
cBOOOIHOTO TIaZIeHWs, BeC Tejla, WMIY/AbC Teja, HWMITYJIbC CHUJIbI,
MexaHhueckass paboTa W MOIHOCTb, TIOTeHI[Ma/JbHas SHEpPrus Tea,
MOJHSATOr0 HaJi MOBEPXHOCThIO 3eMJ/IM, TMOTeHIWa/ibHasi SHepPrusi C’KaTou
MPY>KUHbI, KUHETWYeCKasi SHeprusi, IO0JIHasi MeXaHWuYecKas >SHeprus,
TIepUo, ¥ YacToTa KosebaHuH, JiMHa BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETa, MOKa3aTe/ib MpeiOMJIeHHsI CPe/ibl), MPX ONMKCaHUU
MpaBWIbHO TpPaKTOBaThb (DU3MUYECKUM CMbIC/I HCIO0/b3YeMbIX Be/WUHH,
0003HaueHUsA W eAWHMIIBI (PU3NUECKUX BEIUYWH, HaXOAUTh (HOPMYIIbI,
CBsI3bIBAlOIIME JAaHHYI0 (DPU3NUECKYI0 BeJIMUMHY C [IPYTMMH BeJIMUKMHAMU,
CTPOUTh IPaPUKX N3yUYEHHBIX 3aBUCUMOCTeN (PU3NUECKUX BeTMUUH;
XapaKTepu30BaTb CBOWCTBa TeJs, (U3WUYECKUe SBJeHWUS W TMPOLeCChl,
WCIIO/Ib3ys 3aKOH COXPAaHEHHUs SHepPrud, 3aKOH BCEMHUPHOrO TSTOTEeHUS,
TIPUHLUIT CYTEepPIIO3ULIMK  CUJI, TIDUHIUMIT OTHOCUTeTbHOCTU [ anuses,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHWsl WUMITY/bCa, 3aKOHbI OTpPaKeHWsl U
TipesioM/IeHUs1 CBeTa, 3aKOHbl COXPaHEHUs 3apsiZloBOr0 U MacCOBOTO UMCesl



TIpU SiIEPHBIX peaklusX, MpU 3TOM [laBaTb CAOBECHYH) (POPMYUPOBKY
3aKOHA Y 3alMChIBaTh €r0 MaTeMaTUUeCKOe BbIpaKeHHUE;

OOBSICHSTH (pM3MUeCcKre TPOLeCChl U CBOMCTBA Tel, B TOM 4YMC/e U B
KOHTEKCTe CUTyalui NMPaKTUKOOPUEHTUPOBAaHHOIO XapaKTepa: BbISBJISATH
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUTh 00bsSICHeHUe 13 2—3 JTOTUYeCKUX
IIarOB C OIMOPOM Ha 2—3 M3yuyeHHbIX CBOMCTBa (PU3NUECKHUX SIBJIEHUM,
(r3nUeCKMX 3aKOHOB WJIU 3aKOHOMEPHOCTEWH;

peliatb pacyéTHble 3ajaud (OmuparolMecss Ha CUcTeMy uH3  2-3
ypaBHEHMI1), UCTI0/b3ysl 3aKOHbI U (DOPMYJIbI, CBSI3bIBaIOIIMe (PU3HUUECKUe
BeJIMUMHBL: HAa OCHOBE aHajM3a YC/AOBMSI 3aJaud 3alMuchbiBaTh KpPaTKOe
yCJIOBUe, BBISIB/ISITH HeJOCTarole WM U30bITOUHbIe JaHHble, BbIOMpPATh
3aKOHBbI U (hOpMYJibl, HEOOXOUMBIe [I/Isi pellieHus], TTPOBOJUThL PaCuéThl U
OLleHUBaThb PEaJIMCTUUHOCTh TIOJIyYeHHOTO0 3HaueHus (pU3nuecKou
BeJINUUHBI;

pacrio3HaBaTh TMpo6/ieMbl, KOTOpble MO)XHO pelIdTb TIPU TTOMOLU
(Y3UUeCKMX MeTOZIOB, HWCIIO/b3ysl OMUCAHWe WCC/Ie[OBaHUs, BBIAE/ATh
TipoBepsieMoe  TIPe/NO/IO’KeHWe, OLleHUBaTh TMPaBWIbHOCTb — TOpsKa
TpOBe/IeHUs]  UCC/IeloBaHus, [JlejlaTb  BbIBOJbl, HWHTEpPIIPETUPOBATh
pe3yJibTaTbl HAabJTIOJeHUI U OTIBITOB;

MPOBOJIUTh  OTBITHI TI0 HaO/moeHnI0  (U3NYeCKUX SIBJIEHUA WU
¢bur3nUeckux CBOWCTB Tes (M3yueHue BTOPOro 3akoHa HbrOTOHa, 3aKOHa
COXpaHeHHs SHepruM, 3aBUCUMOCTh Tiepyuofia KosjebaHul TpPY>XUHHOTO
MasiTHUKa OT MacChl Tpy3a U JKECTKOCTU MNPY>KUHBbI U HE3aBUCUMOCTb OT
aMIUTUTYZbl MaJibiIX KosieOaHUi, IPSIMOTMHEtHOe paclipoCTpaHeHe CBeTa,
pa3noxkeHre 6esloro CBeTa B CIEKTP, M3ydeHHe CBOWCTB M300pakeHUs B
TIJIOCKOM 3epKajie U CBOWCTB M300pakeHUsi TipegmeTa B cobuparoiieit
nuH3e, Hab/roJieHue CIUIOLIHBIX W JIMHeMuaThiX CMEeKTPOB U3/1ydeHus):
CaMOCTOSITE/ILHO ~ CcOOMpaTh YCTAaHOBKY M3 U30bITOYHOTO Habopa
o0opy/ioBaHusl, OMMCHIBaTL XOJI OIbITA W €ro  pe3y/bTaThl,
(hopMyIMpOBaTh BBIBO/IbI;

TIPOBOUTL TIPU HEOOXOAUMOCTH CePUI0 TIPSIMBIX HM3MepeHUi, orpefe’isis
CpefHee 3HaueHWe U3MepseMOW BeJUurHbl ((POKyCHOe PpacCTosiHHe
cobuparoijeli HUH3BI), 0OOCHOBBIBATH BBIOOpP cIocoba HW3MepeHust
(n3MepuTeNIBHOTO ITpHOOpa);

MPOBOJIUTh UCC/IelIOBaHMEe 3aBUCMMOCTeld (DU3MUeCKUX BeJUUHMH C
VICTIO/Ib30BaHMEM TIPSIMBIX WM3MEPeHUU (3aBUCMMOCTb IIyTH OT BpeMeHH!
TIPU PaBHOYCKOPEHHOM /IBWKeHWH 0e3 Haua/lbHOM CKOPOCTH, Tieproja
KosebaHMII MaTeMaTHUeCKOro MasiTHUKa OT JJIMHbI HWTH, 3aBUCUMOCTH
yrja OTpakeHUsl CBeTa OT yrja MaZileHus M yrja NpejioM/IeHUs OT yrja



nafieHyst): TUIaHUPOBATh HCC/Ie/JOBaHWe, CAMOCTOSTETbHO COoOupaTh
YCTaHOBKY, (UKCHMpOBaTh pe3y/bTaTbl IIOJIyYeHHOW 3aBUCUMOCTH
bu3nueckux BeMUMH B BHUAe TabOmull U rpaduKOB, [eaThb BbIBOABI 10
pe3ysbTaTtaM UCC/e[0OBaHus;

TIPOBO/JIUTh KOCBEHHble H3MepeHUs (U3UUeCKUX BeJUYUH (CpefHsis
CKODOCTb M YCKOpeHWe Tejla TMpPH paBHOYCKODEHHOM JIB)KEHUH,
yCcKopeHue CBOOOAHOrO TMajeHusi, >XECTKOCTb TPYKUHbBI, KO3(hdULIeHT
TPeHUs] CKOJIbKeHUs, MexXaHhdyecKas paboTa ¥ MOIIHOCTb, YacToTa U
nepuofi, KosnebaHWY MaTeMaTHYeCcKOr0o ¥ TPY>KUHHOTO MasITHUKOB,
ONTUUeCKass CWla CcoOuparoIer JIMH3bl, PaJAMOAKTUBHBIM  (DOH):
TJIAaHUPOBAaTh U3MepeHHsi, COOMpaTh SKCIepHMEeHTalbHYI YCTaHOBKY U
BBITIO/IHSTh M3MepeHUs, cyiefys NpejjioKeHHONH WHCTPYKLWH, BBIYUC/ISITh
3HaueHve BeJIMUMHbI U aHa/IU3UPOBaTh MOJIyueHHbIe Pe3y/bTaThl C YUYETOM
3a/IaHHOM TOrPeLIHOCTU U3MEPEHNUY;

co0toiaTh MpaBu/ia TeXHUKW 0e30MacHOCTU Mpu paboTe ¢ 1labopaTopHbIM
obopy/ioBaHHEM;

pa3MuaTh OCHOBHbIE TIPHU3HAKKW M3Yy4YeHHBIX (U3UUECKUX MOJeJei:
MaTepuasbHasi TOUKa, abCO/IFOTHO TBEpZOEe Telo, TOUYEUHBbIM HCTOYHUK
CBeTa, Jiy4y, TOHKas J/IMH3a, IUIaHeTapHas MOJe/b aroMa, HYKJIOHHast
MO/IeJIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh TPUHIUMBI  /IeWCTBUS MW3yUYeHHbIX TIPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIOPOM Ha MX OMNUWCaHug (B TOM 4YHCJIE:
COUIOMETP, [JAaTUMKU TIOJIO’KeHUs, PACCTOSTHUSI M YCKODeHHs, pakeTa,
5X0JIOT, OUKM, TIepUCKOIN, (QoToanmnapaT, ONTUUeCKWe CBETOBO/PbI,
CMeKTPOCKOM, [03uMeTp, Kamepa BuibcoHa), WCMOAb3ysl 3HAHUSA O
CBOMCTBaX (PU3MUeCKUX siBJleHWA U HeobxoguMmble  du3nyecKre
3aKOHOMEPHOCTH;

WCTIOJTb30BaTh CXeMbl U CXeMaTUUHble PUCYHKU HW3YUYeHHbIX TeXHUUeCKUX
YCTPOMCTB, WU3MepUTEeNbHBIX MPUOOPOB M TEXHOJIOTUUECKUX TIPOIIeCCOB
TIpU pellleHUM yueOHO-TIPAKTUUeCKUX 3a/layu, OMNTUUeCKhe CXeMbl AJis
TIOCTPOEeHUs 300pa’kKeHU B TJIOCKOM 3epKasie U cobupartoliieii TMH3e;
MPUBOIUTL  TpuUMephbl  (HaxoAuTh UWHGOpMAIMI0O O  MpUMepax)
MPaKTUYECKOT0 HCI0/b30BaHUs (PU3UUeCKUX 3HaHUN B TOBCeJHEBHOMU
JKU3HM J171s1 0OecrieueHust 6e3omacHOCTH TIpH obpartieHuu ¢ ipubopamu 1
TeXHUYECKUMHU YCTPOWMCTBaMH, COXpaHeHUsl 3[J0pPOBbsi M COOJIO/eHuUs
HOPM 3KOJIOTHUYECKOI'0 NTOBeJIeHUsI B OKPY KaroILlel cpe/ie;

OCYLIeCTB/SITh TOMCK UH(pOpMalMu (PU3NUECKOTO COJep)KaHus B
WHTepHeTe, caMOCTOSITE/IbHO (hOPMYJIMPYsI TIOMCKOBBIM 3arpoC, HaXOUThb



MyTU OMpe/ie/ieHus1 JOCTOBEPHOCTU TOJIyYeHHOM UH(OPMAaLMM Ha OCHOBe
VIMEIOLMXCSl 3HaHWUH U JI0NIOJTHUTE/IbHBIX UCTOYHUKOB;

WCTIOJTb30BaTh TPU BBINMOJHEHWH Y4eOHBIX 3a/laHuil HayuYHO-TIOMY/ISIPHYIO
UTepaTtypy  (PU3MUYECKOro COJEep’KaHWs, CIpaBOYHble MaTepuallbl,
pecypchl cetu VIHTepHeT, BjaleTb NPUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeobpa3oBaHusi UHPOPMaLMK U3 OFHOM 3HAKOBOI CUCTEMBI B [IPYTYIO;
co3/laBaTb COOCTBeHHbIE MUCbMEHHbIE M YCTHbIe COOOIIeHUs] Ha OCHOBE
VH(OpPMAaLMM W3 HECKOJIbKUX WCTOYHUKOB (PU3NUYECKOTO COJepKaHus,
nyOIMYHO TIPeJCTaB/IsATh Pe3y/IbTaThl TPOEKTHOW WU UCCIej0BaTeNbCKON
JeSTeIbHOCTH, TPU 5TOM T[PaMOTHO  MCIIO/b30BaTb  U3yUeHHbIN
MOHATUMHBIM anmnapaT K3yyaeMoro pasfena (U3WKM U CONpPOBOXKAATb
BBICTyTJIEHWE TIpe3eHTaledl C yuéToM O0COOeHHOCTel ayAuTOpyu
CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHNPOBAHUE

7 KITACC
Ko/muecTBo yacoB JJ/IeKTPOHHbIE
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KoHTpO/IbHBI IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/bHBIE
e padoTsI paboThI
pecypchl
Pa3pen 1. ®u3uka u eé posib B N03HAHUU OKPY)KaKoIero Myupa
bubnmoreka IIOK
1.1 ®du3MKa - HayKa 0 MPUpoe 2
y PHPOA https://m.edsoo.ru/7f416194
bubmoTeka LIOK
1.2 dur3rvecKre BeJIMUUHBI 2 1 4
https://m.edsoo.ru/7f416194
. bubmoTeka LIOK
1.3 EcrecTBeHHOHay4HbINM METO/, [I03HAHUA 2 1 nommorexa L
https://m.edsoo.ru/7f416194
Wtoro no paspeny 6
Pa3pen 2. IleppoHava/ibHbIe CBe/JeHUs 0 CTPOEHHUH BellecTBa
bubmoreka IIOK
2.1 CrpoeHue BelljecTBa 1
P H https://m.edsoo.ru/7f416194
29 [IBr>KeHYe 1 B3aUMO/IeUCTBUE YaCTHUL] ) 1 bubmmoreka IIOK
' BelllecTBa https://m.edsoo.ru/7f416194
bubmmoreka IIOK
2.3 ArperaTHble COCTOSTHUS BellleCTBa 2
P H https://m.edsoo.ru/7f416194
Wroro nio pasgeny 5)
Pa3pen 3. /IBlkeHue U B3aMMO/IeHCTBHE TeJl
bubmoreka IIOK
3.1 MexaHWUeCKoe JBH)KeHHe 3 1

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



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

bubmioTeka LIOK

3.2 n 4
FEPHIA, MAced, ToTHOCTH https://m.edso0.ru/7f416194
bub6 OK
3.3 Cuna. Bugel cun 14 nomorexa L
https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Paspgen 4. /laB/ieHue TBEP/bIX TeJI, )KMAKOCTEH U ra30B
41 [aBnenue. Ilepefaua gaByieHus TBEPAbIMU 3 Bbubmmoreka LIOK
' TeJIaMH, )XUJKOCTSIMU U rasaMu https://m.edsoo.ru/7f416194
bub6 OK
4.2 [JaBieHve XUaKOCTH 5 nomotexa I
https://m.edsoo.ru/7f416194
bubmmoreka IIOK
4.3 ATmocdepHOe aBiieHUe 6
bep A https://m.edsoo.ru/7f416194
44 [elicTBYe )KUAKOCTHU Y Ta3a Ha MOTPY>KEHHOe 7 bubmmoreka IIOK
' B HUX TeJIO https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Pa3pen 5. PaGoTa 1 MOIHOCTh. DHEPrUs
bubmoreka IIOK
5.1 Pab 3
aboTa M MOMHOCTE https://m.edsoo.ru/7f416194
bubmoreka IIOK
5.2 I1 5
POCTBIE MEXAHHMIMBI https://m.edsoo.ru/7f416194
bubmoreka LJOK
5.3 M 4
CXAHMHECKAA JHEpriA https://m.edsoo.ru/7f416194
Wtoro no paspeny 12
Pe3epBHoe Bpems 3



https://m.edsoo.ru/7f416194
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OBLIEE KO/IMYECTBO YACOB II10 ITPOI'PAMME

68

12




8 KV/IACC

KomuecTBo yacoB JJIEKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchl
Pa3zpen 1. TensioBble siBJIeHUA
N Bubmoreka LIOK
1.1 7
(CTpOeHHe 1 CBOVCTBA BeL|eCTBa https://m.edsoo.ru/7f4181ce
bubmioTeka LIOK
1.2 Terosbre mpoieccat 21 1 > https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 28
Paszpen 2. DyiekTpu4eckre 1 MarHUTHBIE AB/ICHUSA
21 OJIeKTpUYeCcKue 3apsifbl. 3apsUKeHHbIe Tesia 7 1 bubmioTeka [IOK
' Y UX B3aUMO/IeHCTBHe https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 371eKTPUUECKHI TOK 20 2 7 Bubmmorexa TTOK
https://m.edsoo.ru/7f4181ce
2.3 MarnuTHbIe SIBIEHUSI 6 1 1.5 Bubmmorexa TOK
https://m.edsoo.ru/7f4181ce
bubmmoreka LIOK
24 4
ONEKTPOMATHHTHAS HHAYKLHA https://m.edsoo.ru/7f4181ce
Wroro nio pasgeny 37
PesepBHOe Bpems 3
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5
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9 KV/IACC

Ko/mmuecTBo yacoB OJIeKTPOHHbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NnporpamMMbI Bcero o0pa3oBare/ibHbIE
paboThI paboThI
pecypchbl
Paszpgen 1. Mexannueckue siBJIeHUA
11 MexaHuueckoe BI>KeHHEe U CIIOCOOBI ero 10 1 Bbubmioreka IIOK
' OIUCaHus https://m.edsoo.ru/7f41a4a6
. Bbubmioreka LIOK
1.2 B3aumogeiicTBure Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
1.3 3aKOHBI COXpaHeHU s 10 3
P https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 40
Pasgen 2. MexaHnuyecKHe Ko/ie0aHus U BOJTHBI
bubmioTeka LIOK
2.1 MexaHnuecKre KoJjieOaHus 7 3 4
https://m.edsoo.ru/7f41a4a6
bubmioreka LIOK
2.2 MexaHuyeckue BOJIHbL. 3BYK 8 1 3 4
https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 15
Pa3pen 3. D1eKTpoMarHuTHOe 110J1€ ¥ 3/IeKTPOMarHUTHbIE BOJTHbBI
31 DneKTpoOMarHUTHOe ToJie U 6 ’ bubmmoreka LIOK
' 3/IeKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no paspeny 6

Pa3zpen 4. CBeTOBBIE IB/IEHHUSA



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

bubmioTeka LIOK

41 3aKOHbI pPacrpoCTPaHEHHUs CBeTa 6 2 hitps://m.edsoo.ru/7f41a4a6
4.2 JIvH3BI ¥ ONITHYeCKUe TTPUOOPEI 6 3 Bubmorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
4.3 Pa3sno)xeHue 6esoro cBeta B CITEKTP 3 2 hitps://m.edsoo./7f41a4a6
Wtoro no pa3speny 15
Pa3pgen 5. KBaHTOBbBbIe iB/IeHUS
bubmmoreka IIOK
Nl n 4 1
5 CIyCKaHWe U TIOTJIOIeHhe CBeTa aTOMOM https://m.edsoo.r/7f41a426
bubmoreka LIOK
>2 (CTpoetHe aTOMHOrO A7pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmioTeka LIOK
>3 HlnepHbie peakiin 7 1 https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 17
Pa3pen 6. IToBTOpuTE THHO-00001AIOIHI MOJY/TH
6.1 [ToBTOpEHUe 1 0000IIIEHHE CO/IEePIKAHUS 9 ’ bubmmoreka LIOK
' Kypca (hU3MKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Wtoro no paszeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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ITIOYPOYHOE IVNTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KosmmuecTBO uacos

Bcero

KoHTpo/ibHBIE
PadoTHI

IIpakTHyeckue
padoThI

Jara
HU3yUYeHU
A

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/bHbIE

pecypchbl

@®un3rKa — HayKa 0 TIpupoJe.
Asnenus npupoel. PrUsUUeCKUe
SIBJIeHUSI

MEXaHI/IIJECKI/Ie, TeIlJiIoBbIe,
JJIEKTpHUYECKHEe, MAarHUTHEIE,
CBE€TOBLI€, 3BYKOBbI€ AB/I€EHUA

du3nyeckre BeJIMUUHBI U UX
u3MepeHue

Ypok-uccienoBanue "M3mepeHuve
TeMIlepaTypbl [IpY NOMOILLN
JKAJKOCTHOTO TepMOMeTpa M JaTuvKa
TeMIlepaTypsbl"”

Kak ¢hu3vka u ipyrve ecTeCTBeHHbIE
HayKu U3yuaroT TIPUPOJY.
EcTecTBeHHOHAaYUHBIA METOZ
no3HaHus. OnrcaHue GU3nyecKux
SIBJIEHUM C MTOMOILbI0 MOJie/nel

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

Ypok-uccienosanue "lIIposepka
TUTOTE3bI: abHOCTh M0/16Ta 1IapHKa,
TMYIIeHHOTO TOPU30HTANbHO, TEM
Oosibiiie, yeM GOJIbIIIE BBICOTA MTyCKa"



https://m.edsoo.ru/ff09f72a

Crtpoenue BewjectBa. OMbIThI,

7 OKa3LIBarolllve TUCKPeTHOe CTPOeHUe Bntmaorexa HOK
A 1€ AUCKp p https://m.edsoo.ru/ff09fe0a
BelllecTBa
8 [BWwKeHre yaCTHL] BelecTBa Butmaorexa HOK
1 Bel https://m.edsoo.ru/ff0a013e
Ypok-uccienoanue «OIbIThI MO
9 Ha0JTI0/IEHUIO TETVIOBOTO pacIIupeHUst
ra3oB»
10 ArperaTHble COCTOSIHMA BelleCTBa
B3aumocBs3p MeXx/ly CBOMCTBaMU
BelLleCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSAX U UX Bubmioreka IIOK
aTOMHOMO/JIEKY/IIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco6eHHOCTH arperaTHbIX COCTOSTHUM
BO/IbI
MexaHHWuUeCcKoe JIBUKEHUE.
12 PaBHOMepHOe 11 HepaBHOMEpPHOe Buimuorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKeHHe
bubmmoreka LIOK
13 CkopocTb. EqUHUITEI CKOPOCTH
p A I p https://m.edsoo.ru/ff0a079c
14 Pacuet mmyTH ¥ BpeMeHU IBIDKEHUS Bubmorexa [IOK
y p A https://m.edsoo.ru/ff0a0ae4
Nueprus. 3aKoH UHEPIUN.
15 B3a1/11)1\]:0 eUcTBUe Te]]pI]jaK [IpUYMHA Bubmorexa [IOK
A p https://m.edsoo.ru/ff0a0c10
V3MeHeHUs1 CKOPDOCTU JBU)KEHUS Tesl
16 [1noTHOCTSH BemjecTBa. PacueT macchl bubmmoreka LIOK
U1 obbeMa Tesia 1o ero II0THOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHasi pabota «OmnpezeneHve



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

IMMJIOTHOCTH TBép,I[OFO Tema»

Pemntenne 3anau o teme "TI10THOCTB

bubmmoreka IIOK

18
BelllecTBa" https://m.edsoo.ru/ff0al123c
Cusia KaKk XxapakTepyucTyKa
19 B3auMozencTBus Ten. Cuna
yIpyroctu. 3akoH I'yka
JlaboparopHas pabora «/3yyeHue
20 3aBUCHMMOCTH PaCTsKeHUsI
(medopmariviv) MPy>KUHBI OT
TIPUIO’KEHHOM CUJIbD»
21 Asnenue tarorenus. Cumna TSHKeCTU
Cas3b Me CUJION TSPKeCTH U
22 Maccou T::gyBec Tena. PelieHue BuGmiorexa [JOK
e ' . https://m.edsoo.ru/ff0a1778
3ajia4 110 Teme "Cua TsOKeCcTU
73 Cuna TsKeCTy Ha [pyrux IyiaHeTax. bubmmoreka IIOK
dusrUecKre XxapakTepUCTHUKU TIJIaHeT https://m.edsoo.ru/ff0a1502
bubmmoreka IIOK
24 N3mepenue cuni. JuHamomeT
P A P https://m.edsoo.ru/ff0al8cc
bubmmoreka IIOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0a1778
Co>keHUe IBYX CUJI, HarlpaB/IeHHBIX
26 10 OIHOM NPSIMOM BuGmiorexa [JOK
A o P ' https://m.edsoo.ru/ff0ala70
PaBHOeliCcTBYIOILIAs CUJT
97 Perienue 3azau ro teme
"PaBHoelicTBYyOIIas cut”
)8 TpeHue CKObXeHUs U TPeHUe TT0KOS. bubmmoreka LIOK

TpeHue B IpUpo/ie U TEXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a123c

JlabopaTopHasi pabora «/3yueHue
3aBUCUMOCTH CHJIbI TPEHUS

bubmmoreka IIOK

29 CKOJIb)KEHUS OT CUJIbI [JaBJIeHUs U
& https://m.edsoo.ru/ff0alcc8
XapakTepa COIpHKAaCarLMXCs
TIOBEPXHOCTeN»

30 PelieHue 3a/1au Ha orpejiesieHUe
PaBHO/IENCTBYIOILIEN CUJTbI
Peruenue 3azau o Temam: «Bec

31 Tena», «I"pacdmuueckoe u3obpakeHre Bubmioreka IIOK
cun», «Cunbl», «PaBHOAEUCTBYIOIIIAst https://m.edsoo.ru/ff0alde0
CUII»

KoHTposnbHas paboTa 1o TeMam:
«MexaHnueckoe JBWKeHHue», «Macca,

32 IUIOTHOCTL», «Bec Tena»,
«['padmnueckoe n300pa>keHUE CU»,
«Cunbi»

33 Haenenue. CriocoObl yMeHBIIEHUS U Bbubmorteka IIOK
yBeInueHus JaBaIeHUs https://m.edsoo.ru/ff0a20a6
HaBmeHue rasa. 3aBUCMMOCTb

) bubmoTeka [IOK
34 JlaBJIeHUs ra3a oT 00bEéMa,
https://m.edsoo.ru/ff0a2376
TeMIlepaTypbl
[lepenaua faBieHus1 TBEPAbIMU
bubmioTeka [IOK
35 TeJaMU, )KMAKOCTSIMM Y ra3aMu. 3aKOH
https://m.edsoo.ru/ff0a25b0
ITackasns

36 [aByieHne B )KUJKOCTH U Tase, bubmmoreka IIOK
BbI3BaHHOE JIEMICTBUEM CHJIbI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Perienue 3azau ro teme «/laBneHue B bubmmoreka IIOK

JKUJIKOCTH U Tra3e. 3akoH [lackans»

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8

bubmioTeka LIOK

38 Coo01jaroryecst coc
HHeotHec yAR! https://m.edsoo.ru/ff0a2970
39 I'mppaBnvueckuii pecc Bubmiorexa OK
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopiHeBou
>KUIKOCTHBIM HacoC
Atmocdepa 3emnu. [TprunHbI
CyLL|eCTBOBAHHUS BO3/[yILLIHOU
Y AY bubmioTeka LIOK
41 060/10uKM 3emiii. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro JJaB/eHUsl OT BbICOTbI
Ha/ YypOBHEM MOpS
bubmioteka LIOK
42 B A
ec BO3AyXa. ATMOC(EpHOE AaB/IeHHE https://m.edsoo.ru/ff0a2b5a
43 V3mepeHune aTMOC(EpPHOTO /1aB/ieHusl. bubmoTeka LIOK
OneiT Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EpPHOro
44 aBJIeHUs OT BBICOTHI Ha OBHEM BuGmiorexa [JOK
A A 5P https://m.edsoo.ru/ff0a2fc4
MOps
45 bapomeTtp-anepous. ATMocdepHoe bubmmoreka IIOK
JlaBjieHUe Ha pas3/IMUHbIX BbICOTaxX https://m.edsoo.ru/ff0a2fc4
46 Peruienue 3azau ro teme
"ATmocdepHoe AaBeHue"
[elicTBre XUAKOCTHU M rasa Ha
bubmioTeka LIOK
47 IIOrPY’KeHHOe B HUX TeJI0.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
48 JlaboparopHast paboTa «OrmpeeneHue bubmmoreka LIOK

BBITa/IKUBAIOLLIeN CUJIBI,
JIeMCTBYIOLLIeH Ha Teso, MOrPy>KeHHoe

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
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B XKUJIKOCTb»

JIabopaTopHast paboTa 1o Teme
«MccnefoBaHyie 3aBUCMMOCTH Beca

bubmmoreka IIOK

49 Tesia B BoJie OT 00bEMa MOrpy>KeHHOM https://m.edsoo.ru/ff0a3514
B JKUJIKOCTb YaCTH TeJia»
50 IInaBanue Ten Bubmiorexa OK
https://m.edsoo.ru/ff0a3a96
JlabopaTopHast paboTa
51 "KoHcTpyupoBaHue apeomeTpa Ui
KOHCTPYHWPOBaHUE JIOJKU U
oripefiesieHue eé rpy3onogbEMHOCTH"
Pewenue 3azmau o temam: «IlnaBanue
52 cyznoB. Bo3ayxorniaBaHue», bubmmoreka LIOK
«/laB/ieHre TBepAbIX TeJ, )KUJKOCTen https://m.edsoo.ru/ff0a3654
Yl Ta30B»
53 MexaHuueckasi paboTa Bubmmorexa TIOK
https://m.edsoo.ru/ff0a3f82
54 MorHocTs. EUHULBI MOLIIHOCTH Bubmiorexa IOK
https://m.edsoo.ru/ff0a3f82
Ypok-uccienosanue "Pacuét
55 MOILHOCTH, Pa3BMBaeMoO Mpu
MoAbEMe 10 JieCTHULle"
56 [IpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cui1 Ha peluare
KoHTposnbHast paboTa 1o Teme
£ «/laB/ieHre TBepAbIX Te, )KUJKOCTer

Y ra3oB» / Bcepoccuiickas
npoBepoyHasi paboTa



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514

58

Pe3epBHbIi ypok. PaboTa ¢ TekcTamMu
10 Teme «/laByieHve TBEpABIX TeJl,
JKUZAKOCTel U ra3oB» / Bcepoccuiickas
TIpoBepoyHasi pabora

Bubmioreka LIOK
https://m.edsoo.ru/ff0a4ffe

59

Pbluary B TEXHHKe, OBITY U TIPUPO/IE.
JlaboparopHas paboTa
«MccnemoBaHue yClIOBUIA PaBHOBECHS
pbIuara»

0.5

Bubmioreka IIOK
https://m.edsoo.ru/ff0a478e

60

Pemntenue 3aziau 1o Teme «Y CJIOBUS
paBHOBECHS pblyara»

bubmmoreka IIOK
https://m.edsoo.ru/ff0a48a6

61

KosdduiyeHT nonesHoro geicTBus
MexaHu3Ma. JlabopaTopHast paboTa
«M3mepenne KI1/l HakKIOHHOU
TIJIOCKOCTH»

0.5

62

Permmenwe 3ajau 1o Teme "PaborTa,
Mo1HocTs, KITA"

bubmoTeka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnuecKasi SHeprus.
KuneTtnueckasi u noteHLManbHas
SHeprus

bubmoTeka LIOK
https://m.edsoo.ru/ff0a4252

64

3aKOoH COXpaHeHHsI MeXaHUUeCKOn
SHEeprumn

bubmmoreka IIOK
https://m.edsoo.ru/ff0a4360

65

Y POK-3KCIIepUMEHT T10 TeMe
"OKCrnepuMeHTa/IbHOe Orpe/ie/ieHHe
V3MeHeHUs] KUHeTUUeCKOU U
NOTeHI[Ma/IbHOW SHEepruu Npu
CKaTbhIBaHWU TeJla M0 HaKJIOHHOW
IIJIOCKOCTH"

66

KonTtponbHast pabora o Teme



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

«PaboTa 1 MOITHOCTb. DHEpPrusi»

67 Pe3epBHbIii ypok. PaboTa c TekcTamu 1 Bubmioreka IIOK
1o TeMe "MexaHUuecKoe JBHKeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. PaboTa c TekcTamu
68 o Teme "Pabota. MOII[HOCTb. 1
OHeprus"
OBIIEE KOJIMYECTBO YACOB I1O0 68 1

[TPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KV/IACC

Ko/mmuecTBo yacoB JJIEKTPOHHbIE
Jara
No nudpoBbie
Tema ypoka KonTposibnubie | IlpakTnueckue | H3yUeHH
n/n Bcero o0pa3oBare/IbHbIE
paboThI paboTbI A
pecypchl
OCHOBHBIE [10JI0’KeHUs] MOJIEKY/ISIPHO-
1 KUHETUYECKOW TeOPUU U UX OIBITHbIE 1 BuGmiorexa [JOK
P https://m.edsoo.ru/ff0a5256
TIO/ITBEPIK | €HHSI
2 Macca 1 pasmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpLOrO, KUIKOTO U 1 bubmmoreka LIOK
ra3000pa3HOTr0O COCTOSIHM BellleCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEDIOTO,
4 JKUZIKOTO ¥ Ta3000pa3HOr0 COCTOSTHUMN 1
BellleCTBa Ha OCHOBE T0J/I0’KeHUM
MOJIEKYJIIPHO-KWHETUYECKOW TeOpUr
bubmioTeka LIOK
5 Kpucrannueckue 1 amopdHbie Tena 1
https://m.edsoo.ru/ff0a5800
6 CMmauvBaHue U Kalu/UIIpPHOCTE. 1 Bbubmoteka IIOK
IToBepXHOCTHOe HaTsKeHHe https://m.edsoo.ru/ff0a5530
bubmioTeka 1IOK
7 TeruioBOe pacllipeHUe U CKaTue 1
https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBsi3b TemMneparypsl CO
8 CKOPOCTBIO TeIJIOBOI'O ABUKeHHUS 1
YyacTul]
9 BHyTpenHsist 3Heprusi. Crioco6bl 1 bubmoTeka LIOK
M3MeHeHUsl BHyTPeHHel SHepruu https://m.edsoo.ru/ff0a5c60
10 Bupp! Tenionepenauu 1 bubmioTeka LIOK



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

https://m.edsoo.ru/ff0a6412

Ypok-koH(pepeHyd "TlpakTueckoe
WCII0/Ib30BaHKue TeIUIOBbIX CBOMCTB

bubmmoreka IIOK

11
BelleCTB U MaTepHasioB B LIe/sx https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

1 KonuectBo TenioTsl. Y genpHas bubmmoreka IIOK
TeII0eMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TeryioBoro OanaHca. Bubmoreka IIOK
Tersio00MeH U TeryIoBoe paBHOBECHe https://m.edsoo.ru/ff0a7088
JlabopaTopHast paboTa

14 "UccnenoBanue siBleHUs bubmmoreka LIOK
TeryI000MeHa MPU CMeIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiuel BoAbI"
PacueT KonmMuecTBa TemnioTkl,

15 Heo0X0IMMOTO [IjIsi HarpeBaHusI Tejia
Y BbIJIE/ISIEMOr0 UM TIPU OXJIaXKJ€HUN

16 JlabopaTopHasi pabota "OmnpezeneHve bubmmoreka IIOK
yZe/IbHOM TeTI0eMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBa. Y Je/bHas TeruioTa Bubmioreka IIOK
CropaHust https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepJeBaHue

18 KPUCTa/I/IMYeCKUX TeJl. Y fie/ibHast Bubmorexa [JOK

P A https://m.edsoo.ru/ff0a71d2

TerI0Ta MJaBaeHust

19 JlabopaTtopHasi pabota "OmnpezieneHre bubmmoreka LIOK
yZeJIbHOM TeI/IOThI M1aB/ieHus Jiba" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBaHue 1 KOHZEHCALHsI. Bbubmoteka IIOK
Wcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenbHasi Teriora bubmoTeka [IOK



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a6bb0
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rapooOpa3oBaHusl U KOHZIeHCAL[|H.
3aBHCUMOCTb TeMIepaTypbl KUTIeHHsI
OT aTMOC(epHOTro JaB/ieHus

https://m.edsoo.ru/ff0a786c

22

BrnaxHocThk Bo3ayxa. JlabopatopHast
pabora "OrnpegeseHue
OTHOCUTEJIbHOM BJIaXXHOCTH BO3/yxa"

Bubmioreka IIOK
https://m.edsoo.ru/ff0a7628

23

PerieHue 3a/jau Ha oripefiesieHue
BJIQKHOCTHU BO3/yXa

24

TTpuHLMITEL pabOTHI TETIOBBIX
nsurareneif. [TapoBast TypO6uHa.
[lBuraresib BHyTPEHHETO CTOPaHUS

25

KII/l TerioBOro ABUTaTEIS.
TernioBble JBUraTeNM U 3alUTa
OKpY>Katol1ieil cpesibl

bubmioTeka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOoH COXpaHeHHs Y TpeBpallleHus
5HEepPruM B TeI/IOBBIX TpoLieccax

27

[ToAroToBKa K KOHTPO/IbHOM paboTe
110 Teme ""TerioBble SIBJIEHUSI.
W3meHeHe arperaTHbIX COCTOSIHUM
BelecTsa"”

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

28

KoHTposbHast paboTa 1o Teme
"TeroBsle gBeHUsA. I3MeHeHte
arperaTHbIX COCTOSIHUM BelljecTBa"

bubmmoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

OnexkTpusanus Tes. [IBa poja
3/1IeKTPUYECKUX 3apsi[ioB

30

Ypok-ucciiefoBanue "OeKTpusanus
Te UHAYKLUEeN U NPy
COIIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a786c

B3aHMOAEﬁCTBHe 3dpsA’KEHHBIX TeJI.

bubmmoreka IIOK

31
3akoH KysoHa https://m.edsoo.ru/ff0a87e4
OneKTpUuecKoe rore.
3 HaripskeHHOCTb 3/1IeKTPUUYeCKOro Bbubmioreka LIOK
noji. [IpyHOMI cyneprnosunuu https://m.edsoo.ru/ff0a8a0a
3/7IeKTPUUeCKUX MoJei
Hocurtenu sanekTprueckrx 3apszoB.
33 OneMeHTapHbIU 3apsis. CTpoeHue
aToma
34 [IpoBOJHYKY Y JV3/IEKTPUKHU. 3aKOH bubmmoreka LIOK
COXpaHeHus 3JIeKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemienne 3asiau Ha MpUMeHeHHe bubmmoreka LIOK
CBOMCTB 3/1eKTPUYECKHX 3apsi[ioB https://m.edsoo.ru/ff0a90cc
OneKTpUUYeCcKri TOK, yCJIOBUS €r0
36 CyllecTBOBaHUs. MICTOUHHUKM Bubmiorexa LIOK
yH ' https://m.edsoo.ru/ff0a95a4
3/71eKTPUUECKOr0 TOKa
37 [elicTBYS 3/1eKTPUUECKOTO TOKa Bubmmorexa TIOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue "JleiicTBue
38 3/IEKTPAYECKOTO T10J151 Ha MMPOBOJHUKHU 1
U IUSNIEKTPUKU"
19 OneKTpUUYeCcKri TOK B MeTajulax, Bubmioreka IIOK
JKUIKOCTSIX Y rasax https://m.edsoo.ru/ff0a9838
40 OneKkTpyUueckas Lienb U eé COCTaBHbIE
4yacTH
Cwua Toka. JTaboparopHast pabota
N bubmmoreka IIOK
41 N3mepenue U peryivpoBaHue CUIbI 0.5

TOKAa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8a0a

DJieKTprUYecKoe HarpspKeHue.
BonbT™metp. JlabopaTtopHast paboTa

bubmmoreka IIOK

42 "MI3MepeHue U pPeryiipoBaHue 0-5 https://m.edsoo.ru/ff0a9e14
HarpskeHus"

43 CorpoTyBieHre TIPOBOJHUKA. bubmmoreka IIOK
Y jle/ibHOe CONPOTUBJ/IeHKE BelljeCTBa https://m.edsoo.ru/ff0aa738
JlabopaTtopHasi paboTa "3aBUCUMOCTb

44 3/IeKTPAUYECKOr0 CONPOTUB/IEHUSA 1 bubmmoreka LIOK
MPOBOJHHUKA OT ero AJ/IMHbI, II0Laan https://m.edsoo.ru/ff0aa738
TI0IIepeyHOro ceyeHusl U Marepuana"
3aBUCUMOCTb CUJIbI TOKA OT

45 HarpsbkeHus. 3aKkoH OMa /11 y4yacTka Bubmorexa LIOK

https://m.edsoo.ru/ff0aad44a

Lenu
JlabopaTopHast paboTa
"HcceoBanre 3aBUCUMOCTY CHJTBI

46 TOKQ, UAYLLero yepes pesncTop, OT 1 Bubmiotexa OK

https://m.edsoo.ru/ff0aa04e

COTNPOTHUBJIEHHUSI PE3UCTOPa U
HarnpspKeHus Ha pesucrope”

47 [TocnenoBarenpHOE U Mapasie/ibHOe
COeIMHeHUs! IPOBOJJHUKOB
JlaboparopHast paboTta "TIpoBepka

48 TipaBuWJIa CI0KeHUsI HalpshKeHWH Npy 1 bubmmoreka IIOK
roc/ie0BaTeIbHOM COeJUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaboparopHast paboTta "TIpoBepka

49 TpaBusIa [Ji CUIbl TOKa IPU 1 bubmmoreka IIOK

TrapajiyieJlbHOM COeJVHeHU!
pe3ucTopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a

Perienne 3a44a4 Ha IIpUMEHEHHEe

bubmmoreka IIOK

50 3aKoHa OMa I pa3/IMuHoro
AT P https://m.edsoo.ru/ff0aaf8a
CoeJMHEeHUSsI TIPOBOJHUKOB
51 PaboTa ¥ MOIIIHOCTb 3/IEKTPUUYECKOTO bubmmoreka IIOK
TOKa. 3aKoH [IxoyJisi-JleHua https://m.edsoo.ru/ff0ab124
JlabopartopHas pabora "Ormnpenenesue
52 a60TpLI u 1;40 I-IIJOCTI/I BHEKTPI/I'?—IQCKOFO Eutmiorexa HOK
P | n P https://m.edsoo.ru/ff0ab3e0
TOKa
OnekTpUuecKue 1LeTu U TIOTpeOuTe M
53 3JIKTPUUYECKOU SHEPruu B ObIT Butmorexa [IOK
p p y: https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikaHue
54 ITocTostHHBIE MAarHUTLI, UX
B3aUMO/IENCTBUE
ec Ypok-uccienosanue "l3yueHue bubmmoreka IIOK
[10/1eH [IOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsHuTHoe rosie. MarHuTHoe I11ojie
56 3eMJIM U ero 3HaueHue s JKU3HU Ha Bubmzorexa HOK
A https://m.edsoo.ru/ff0acOba
3emie
[ToaroToBKa K KOHTPOIBHOM paboTte
10 TeMe "DJIeKTprUecKre 3apsbl.
57 3apspKeHHBIe Tejla U UX Bubmorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoiercTBUS. [ToCcTOSTHHBIN
3/71eKTpUUeCcKuii ToK"
58 KoHTposbHast paboTa 1o Teme bubmmoreka IIOK

"OneKTprueckue 3apsibl.
3apspKeHHbIe Tesa U UX
B3auMoiercTBUS. [ToCcTOSTHHBIN
371eKTpuyeckui ToK'" / Becepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0abd2c
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npoBepouHasi paboTa

59

Pe3epBHbIN ypoK. PaboTa ¢ TekcTamu
no Teme "TloCTOSIHHBIM
3/1eKTpuYeckuil ToK" / Bcepoccuiickas
npoBepoyHasi pabora

bubmmoreka IIOK
https://m.edsoo.ru/ff0acdc6

60

OmeiT Opcresa. MarHuTHoe 1osie
3/IeKTPUYeCKOro Toka MarHutHoe
T10J1e KaTyIIKU C TOKOM

bubmmoreka IIOK
https://m.edsoo.ru/ff0ac1d2

61

[TpMeHeHre 3/1eKTPOMarHuTOB B
TexHrKe. JlabopaTtopHast paboTa
"V3yuyeHne JeMCTBUSI MArHUTHOTIO
T10J151 Ha TIPOBOJHUK C TOKOM"

0.5

bubmioreka [IOK
https://m.edsoo.ru/ff0ac74a

62

OneKTpojBUraTesb OCTOSIHHOTO
TOKa. Vcrionb3oBaHue
3/1eKTpPO/IBUraTesiell B TEXHUYeCKHUX
YCTPOUCTBAxX M Ha TPaHCIIOPTe.
JlabopaTopHast paboTa
"KoHcTpyupoBaHue U U3yueHue
paboThI 37eKTpogBUraTesis'”

bubmioTeka LIOK
https://m.edsoo.ru/ff0ac86c

63

OmneiTel Papages. 3aKOH
3JIEKTPOMarHUTHOW UHAYKLIWU.
ITpaBusio JleHua

64

OnekTtporenepaTop. Criocoobl
TOJTyUeHUsI 3/IeKTPUUECKOW SHEPTHH.
DJIEKTPOCTAHLIUM Ha
B0O300HOB/ISIEMBIX UCTOYHHUKAX
SHepruv

65

[ToaroToBKa K KOHTPOJIBHOM paboTte



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a

10 TeMe " DJIeKTpUYecKue 1
MarHuTHbIE SIBJIeHUs"

KoHTposibHast paboTa 1o Teme

66 "DjIeKTpUUecKre 1 MarHUTHEIe 1 Enbmzotexa [IOK
P.. https://m.edsoo.ru/ff0acb14

SIBJICHUS

67 Pe3epBHbIii ypok. PaboTa c TekcTamu 1 Bubmoreka IIOK
o TeMme "TeruioBble aBeHUT" https://m.edsoo.ru/ff0acc5e

68 PesepBHbIit ypok. PaboTa c TekcTamu 1
110 TeMe "Mar"HurtHele sIBjIeHuSa"

OBIIEE KOJIMYECTBO HACOB I1O
1 68 14.5

I[TPOI'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KV/IACC

Ko/mmuecTBo yacos JJIeKTPOHHBbIE
No Jara uudpoBbie
Tema ypoka KonTposbubie | IIpakTHuecku
n/n Bcero u3yudeHus | oOpa3oBaTe/ibHbIe
paboTbI e paboTbI
pecypchbl

1 MexaHunyeckoe JBUKeHHe. 1
MarepuasnbHas TOUKa

) Cucrema orcuera. OTHOCUTE/ILHOCTD 1 bubmoreka LIOK
MeXaHUUYeCKOTrO JIBUKEeHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe npsIMOJIMHEHOe 1 bubmoreka LIOK
JBIDKeHHe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe MpsIMOTMHEHOe

4 JIBwkeHue. CpeHsss U MTHOBeHHas 1
CKOPOCTb

c [TpsimonMHeliHOe paBHOYCKOpPEHHOe 1 bubmioreka LJOK
JIBWKeHUe. Y CKopeHure https://m.edsoo.ru/ff0ad8d4
CKOpOCTb TIPSIMOJTMHEMHOT O

6 PaBHOYCKOPEHHOTO JIBUYKEHUSI. 1
I'paduk ckopocTu
JIabopaTtopHasi pabota "OmnpezieneHve

7 YCKOpEeHUsI TeJia TIpu 1 1 bubmoreka IIOK
PaBHOYCKOPEHHOM JBUKEeHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIJIOCKOCTH"

3 CeobojHoe nazieHue Tes1. OIbIThI 1
lanunes

9 PaBHOMepHOe JBIKeHue 110 1 bubmmoreka IIOK

okpyHocTH. [Teproj v yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

obpairieHust. JIuHelHasi ¥ yriaoBas
CKOpPOCTH

10 LleHTpOCTpEeMUTE/IBHOE YCKOpeHYe
1 [TepBsIi1 3akoH HbtoTOHA. Bektop bubmmoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
1 Bropou 3akoH HeroToHa. bubmoteka LIOK
PaBHOeliCcTBYIOLLAsA CHsla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HetoToHa. bubnuoreka IIOK
Cynepno3vLus CUj https://m.edsoo.ru/ff0ae982
14 Pelienue 3a/1au Ha MpYMeHeHHe bubmoreka IIOK
3akoHOB HbroTOHa https://m.edsoo.ru/ff0aeb6c
bubnmoreka IIOK
15 C .3 r
118 YUPYTOCTH. SaKOH L yKa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3azau ro teme «Cuna
YIIPYTOCTU»
17 JlabopatopHasi pabota «OmnpesieneHye bubmmoreka LIOK
JKECTKOCTH MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubmoreka IIOK
18 Cuna Tpenust
P https://m.edsoo.ru/ff0af738
19 Pewenue 3azau no teme «Cuna bubmoreka [IOK
TpeHus» https://m.edsoo.ru/ff0afa26
20 JlabopatopHasi pabota "OmnpezieneHve bubmoteka LIOK
Ko3¢duLeHTa TpeHUs CKOJIbKeHUs" https://m.edsoo.rw/ff0af8be
Pemienue 3amau o TeMe "3aKOHbI
21 Herorona. Cuna ynpyroctu. Cuna bubmotexa IOK
. YHpy ' https://m.edsoo.ru/ff0afb8e
TpeHus
22 Cwuna TsKeCTH U 3aKOH BCEMUPHOT0 bubmoreka LJOK



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae72a

TATOTEHUS. YCKOPEHI/IG CBO60,Z[HOFO
naileHusd

https://m.edsoo.ru/ff0af044

Ypok-koHbepeHLus "[IBrKeHUe Tes

23 BOKPYT I'PaBUTALJMOHHOIO LIeHTpa
(ConneuHas cuctema). ['amakTuku”
Perenue 3azau o teme "Cuna
24 TSKeCTU U 3aKOH BCEMUPHOT'0 bubmorexa OK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUsI
75 [TepBast KocMHUecKasi CKOPOCTb. Bubmoreka IJOK
HesecoMocCTh U nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON TOUKH.
ABCOJTIOTHO TBEPZIOE TEIO.
3 bubmoreka LJOK
26 PaBHOBecue TBEp0r0 Tesia C
. - https://m.edsoo.ru/ff0afe36
3aKperuIéHHOW OChIO Bpall|eHUSl.
MowmeHT cuinsbl. LleHTp TsKkecTu
PaBHOBecue MaTepranbHON TOUKH.
AGCosIoTHO TBEPZIOE TEJIO.
27 PaBHOBecue TBEpAOTO Tena ¢
3aKperuIéHHOW OChIO Bpall|eHHsl.
MowmeHT cuibl. LieHTp TskecTu
)8 Perienue 3azau 1o teme "MoMeHT bubnuoreka IIOK
cunbl. LleHnTtp TskecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe 1o
29 Teme "MexaHWUeCcKOe [IBUKeHue Bubmorexa OK
5 ia ‘ https://m.edsoo.ru/fi0b0408
B3aumogeiictBue Ten
KoHTposibHast paboTa 1o Teme
" bubmoreka LIOK
30 MexaHuueckoe JBUKeHUeE.

B3aumopeiictBue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0af33c

Nwmnysnbce Tena. IMiynbe cysibl. 3aKOH

bubnuoreka IIOK

31 COXpaHeHust UMITyJ/IbCa. YTIpyroe u
P Y o by https://m.edsoo.ru/ff0b07fa
HeyIpyroe B3auMO/elCTBHe
3 Peruienue 3azau 1o teme "3akoH bubmoreka IIOK
COXpaHeHus UMIlyJibca" https://m.edsoo.ru/ff0b096¢
13 Ypok-koH(epeHL s "PeakTUBHOE
JIBIDKeHUe B [IpUpo/ie U TeXHUKe"
bubnmmoreka LJOK
34 MexaHnuecKast paboTa ¥ MOIIIHOCTb
P . https://m.edsoo.ru/ff0b0a84
35 PaboTa CHbI TSHKECTU, CUTBI bubnmoreka LJOK
VIIPYI'OCTU U CUJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
JlabopatopHasi pabota «OmnpezeneHve
36 pabOThI CUTBI TPEHUS TIPU
PaBHOMEPHOM /[IBU)KEHHUH TeJia 110
TOPU30HTA/ILHOM TTOBEPXHOCTH
37 CBsi3b 3HEpPrUH U PabOoTHI.
[ToteHumanbHast 3Heprust
n Kunetnueckas sHeprus. Teopema o bubmmoreka IIOK
KUHEeTUYeCKOUW 3Hepruu https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHeHHsl SHEprUU B
MexaHUKe
40 JlabopaTopHasi pabota «/3yueHue bubmoreka LIOK
3aKOHA COXpaHeHUs SHePIrum» https://m.edsoo.ru/ffOb12fe
Al KonebaTenbHOe IBW)KEHHE B €T0 bubnmoreka LIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxarolfye KojebaHwsl. bubmoreka LJOK

BuIHy>X1eHHbIe KoneOaHust. Pe3oHaHC

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa

43

MaTeMaTHuyeCKUi U TPY>KUHHbIN
MasiTHUKU

44

Ypok-uccnesoBaHre «3aBUCHMOCTb
repuozia KoyiebaHuii OT )KeCTKOCTH
MIPY>KUHBI ¥ MacChl Ipy3a»

bubmoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpailieHre 3HEpPrUum Npu
MeXaHUYeCKUX KojebaHusax

46

JlabopatopHasi pabota «OmpezieneHye
YacTOTHI U Tiepro/ja KosiebaHuit
MPY>KUHHOTO MasiTHUKa»

bubnmoreka LJOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTopHasi pabota «ITpoBepka
HEe3aBMCHUMOCTHU TIepro/ia KojiebaHui
rpy3a, MO/IBEIIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubmoreka LJOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoyiHbI. CBOMCTBa
MeXaHn4YeCKHX BOJIH. HpO,Z[OIIbHI)Ie n
rorepevyHbie BOJIHBI

bubmoreka LJOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHbepeH1us "MexaHuueckue
BOJIHBI B TBEPZIOM TeJie.
CelicMHyecKye BOJIHBI"

50

3ByK. PacnipoctpaHeHnue v oTpaxkeHue
3ByKa

51

Ypok-uccnenoBanue "HabrogeHue
3aBMCMMOCTH BBICOTHI 3BYKa OT
YacTOThI"

52

I'pOMKOCTB 3ByKa U BBICOTa TOHA.
AKyCTUUeCKUM pe30HaHC

53

Ypok-koHbepeHIus "YIbTpa3ByK U

bubmoTeka [IOK



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

HMH(pa3ByK B MPUpPO/ie U TeXHUKe"

https://m.edsoo.ru/ff0b23ca

[ToaroToBKa K KOHTPO/IBHOM paboTe 110

54 TeMe "3aKOHBI COXpPaHEeHUs Bubmorexa [JOK
P ' | https://m.edsoo.ru/ff0b25f0
MexaHuueckue KoseGaHusl U BOJTHbI
KoHTposbHast paboTa o Teme
55 "3aKOHBI COXpaHeHUs. MexaHuueckue
KosiebaHWst ¥ BOJTHBI"
56 O1eKTpOMarHUTHoOe IoJie. bubmoteka LIOK
OJIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3/1eKTPOMarHMTHBIX BOJTH
Ypok-koHbepenius "llkana
=g 3/IeKTPOMAarHUTHBIX BOJIH. bubmoteka LIOK
Ncrmonb3oBaHMe 3/1eKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH [IJIS1 COTOBOM CBSI3U"
Ypok-uccienoBanue "M3yueHue
. bubmioreka LIOK
59 CBOMCTB 3/1EKTPOMarHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6c
MOMOI1IbI0 MOOMIBHOTO TesteoHa
Pemmenue 3azjau Ha onpefiesieHye
60 YaCTOThI U IJIMHBI 3/IEKTPOMarHuTHOU
BOJTHBI
O/eKTpOMarHUTHasi MpyUpo/ia CBeTa.
61 CkopocTb cBeTa. BoyHOBBIE CBOMCTBA Bubmiorexa [IOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Wcrounuku cseta. [IpsimoniHetHoe
62 acrpocTpaHeHue cBeTa. 3aTMeHUs Bubmaorexa IOK
pacrpoctp ' https://m.edsoo.ru/ff0b3658
CouiHuia u JIyHbl
63 3aKOH OTpa)keHus CBeTa. 3epKaJia. bubmoTeka LIOK

Pemenue 3asau Ha pUMeHeHHe

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b31d0
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https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2abe
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3dKOHd OTPa’>ke€HHsd CBETa

[Ipenomnenuve cBeta. 3aKOH

bubmoreka IIOK

64
TIpeIOMJ/IeHHs CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOe BHyTpeHHee OTpa)keHUe CBeTa.
65 Wcnosib30BaHUe MOJIHOTO BHYTPEHHEr 0 bubmorexa OK
TP https://m.edsoo.ru/ffOb3c5¢c
OTPa)kKeHUsl B ONITUYECKUX CBETOBOZAX
JlabopatopHasi pabota "VccnenoBanye
66 3aBMCUMOCTH YT71a MPeIOMJIEHUS
CBETOBOTO Jiyua OT yIJia MaJieHus1 Ha
rpaHuLie "BO34yX-CTeK10""
Ypok-koHbepeH1us "Vcrnoib30BaHue
67 TOJTHOT'O BHYTPEeHHero OTpakeHUs:
CBeTOBO/Ibl, OIITUKOBOJIOKOHHAs CBAA3b"
bubnmoreka LIOK
68 JIvH3el. OnTUyeckas Cysia JIMH3bI 4
https://m.edsoo.ru/ff0b3f2c
. bubmmoreka LIOK
69 [TocTpoeHue n306paXkeHUH B JIMH3aX 4
https://m.edsoo.ru/ff0b444a
JlabopatopHasi pabota "Omnpezienenve
patopHai p PeA . bubnmoreka LJOK
70 (hoKyCHOrOo pacCTOSTHUSI U ONTUUECKOM
. R https://m.edsoo.ru/ff0b4206
CWIbI COOMpATOITIel JTMH3bI
7 Ypok-koHbepeH1us "OnTuyeckye bubmoreka LJOK
JTUH30BBIE TTPHOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['na3 xak onrvueckast cucrema. 3peHue bubmotexa IOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koHbepeH1us "ledeKTb
3penus. Kak coxpaHuTh 3peHue"
74 Pa3nokeHue 6e/10ro cBeta B CTIEKTP. bubmoreka LJOK

Onritel HeroToHa. CrioykeHue

https://m.edsoo.ru/ff0cOf4c



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b444a
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CIIeKTPaJ/IbHBIX IIBETOB. ,Z[I/ICHEPCI/IFI
CBeTa

JIabopaTtopHasi pabota "OMbITHI MO
pa3/ioXkeHunto 6eyioro CBeTa B CeKTp U

75 BOCIIPUATHIO LBeTa IIpejMeTOB IIpU UX Bubmorexa OK
P H ped P https://m.edsoo.ru/ff0cOe2a
Hab/Ir01eHNH uepe3 I[BeTOBbIe
bunbTphI"
Ypok-npakTuKyM ""Bo/IHOBbIE
76 CBOMCTBA CBeTa: JUCIepcus,
vuHTepdepeHIUs U Audpakiys”
77 OnbiTel Pe3epdopa v ryiaHeTapHast bubmmoreka LIOK
MO/ieJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mogens atoma bopa
WcnyckaHue U rorJioieHue cBeTa
79 aToMoM. KBaHThI. JInHeliuaTbie bubmmorexa IOK
) ' https://m.edsoo.ru/ff0c144c¢
CITeKTPBbI
80 Ypok-nipakTuKyMm "HabsoieHue bubmoreka IIOK
CIIeKTPOB UCIyCKaHus'" https://m.edsoo.ru/ff0c1550
81 PagroakTUBHOCTE U eé BUbI Bubmorexa OK
o A https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHoro szapa. HykionHas bubmoreka IIOK
MOZie/Tb https://m.edsoo.ru/ff0c18ac
a3 PapnoakTrBHBIE NIpeBpalleHus. bubmoreka LIOK
N3oTorbl https://m.edsoo.ru/ff0clal4
84 Peruienue 3azau ro teme: Bubmoreka LIOK
"PaguroakTUBHBIe TIpeBparlleHus"” https://m.edsoo.ru/ffOc1b4a
85 [Tepuog nonypacnazga



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c0e2a

Ypok-koHbepeH1us "PaiioakTUBHbIE

86 W3/1y4YeHUs B TIPUPOJe, MeULIUHe Bubmiorexa [JOK
g " PHPOAS, MEAMIES, https://m.edsoo.ru/ff0c2126
TeXHUKe
AnepHble peakyu. 3aKOHBI
87 C(;qx paHeHgﬂ 3au51 OBOT'0 XU MacCOBOTO Bubmorexa OK
P AR https://m.edsoo.ru/ff0c1c58
yuces

38 OHeprus CBsA3Y aTOMHBIX sifiep. CBsi3b bubmmoreka LIOK
MacCChl ¥ SHepruu https://m.edsoo.ru/ff0c1d7a

89 Peruienue 3azau o teme "fnepHoie
peakiuu"

90 Peakiiuu cuHTe3a U feneHus sigep. bubmoreka LJOK
NcTtounvku sHeprum CostHLA U 3BE3], https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeH1us "aepHast

91 SHepreTuKa. [elicTBus
Pa/IM0aKTUBHBIX U3TyUeHUH Ha )KUBbIe
OpraHu3MbI"

[ToAroToBKa K KOHTPO/IBHOM paboTe 110

90 TeMe "OJIeKTPOMarHUTHOE I10J1e. bubmioreka LIOK
OJIEKTPOMAarHUTHbIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KsaHTOBBIe AB/1I€HUA"

KoHTposibHast paboTa 1o Teme

93 "DNeKTpOMarHMTHOe MoJie.
O/eKTpOMarHUTHbIE BOJTHBI.
KBanToBebIe siByieHus"
[ToBTOpeHue, 00600IIIEHNE.

94 JIabopaTopHbIe paboThI 1O KypC bubmorexa OK
| P pu P | Py https://m.edsoo.ru/ff0c245a

Bsaumopeiictue Ten
95 [ToBTOpeHue, 06001IeHNe. PemeHne bubmmoreka IIOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1d7a

pacyeTHbIX U KaueCTBEeHHBIX 3a7au 10
Teme '"TeryioBble TIPOLIeCChl”

https://m.edsoo.ru/ff0c2572

[ToBTOpeHue, 006001IeHe. PereHne

96 ACUeTHBIX U KaUeCTBeHHBIX 3aja4 I10 1 Bubmiorexa HOK
P A - https://m.edsoo.ru/ff0c2a22
Teme "KII/] TerioBbIX ABUratesien”
[ToBTOpeHue, 006001IeHNe. PemeHne
97 ACUeTHBLIX U KQUeCTBeHHBIX 3aj71ay I10 1 Eubmiotexa LIOK
P A https://m.edsoo.ru/ff0c2b30
TeMe "KII/] 371eKTpoyCcTaHOBOK"
[ToBTOpeHue, 0b600IIEHNE.
98 JlabopaTopHble paboThI 110 KYPC 1 1 Eubmiorexa LIOK
paTop p yPey https://m.edsoo.ru/ff0c2c52
"CBeTOoBbIe IB/IeHUS"
[TorTOpeHue, 0600611eHIe. PaboTa ¢
" bubmoreka LJOK
99 TeKCTaMH I10 TeMe "3aKOHBI 1
R https://m.edsoo.ru/ff0c2d6a
COXpaHeHHsl B MeXaHUKe
[TorTOpenue, 0600611eHMe. PaboTa ¢
100 TekcTtamu o teme "Kosiebauus u 1 Bubmorexa [JOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpeHUe, 06061IeHMe. PaboTa c
101 TeKcTaMH 110 TeMe "CBeToBLIe 1 bubmiorexa IOK
., https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpeHue, 0b600IeHKe. PaboTa c
102 TekcTaMu 110 Teme "KBaHToBasg 1 1
siepHast (r3mKa"
OBHIEE KOJIMYECTBO YACOB I10 102 27

I[TPOI'PAMME
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ITPOBEPSIEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHNSI
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIIETO OFPA30BAHUSA

7 KIIACC

Kop
npoBepseMoro
pe3y/jbTara

HpOBepHEMBIe npeaMeTHblIe pe3y/ibTaThl 0CBOEHUSA OCHOBHOH
06PH3OBHTEJ'IBHOﬁ nporpaMmmbl OCHOBHOI'O 0611[61"0 06pa3OBaHI/IH

1.1

HCI10/Ib30BaTh M3YUYe€HHbIe TIOHATHA

1.2

pa3/inuaTh ABJIEHHA TI0 OIMMMCAHUI0 HMX XdPAKTEPHBIX CBOMCTB M Ha

OCHOBE OIIbITOB, [IEMOHCTPUPYIOIIUX /IaHHOe (PU3NUeCKoe SIBJIEHUe

1.3

pacro3HaBaTh TMPOsIBIeHWEe U3yUYeHHbIX (U3NUYECKUX SIBJIEHUM B
OKpy’KalollleM MUpe, B TOM UHWc/Ie (U3nueckue siBJieHWsl B NPUPO/eE,
TIPYU 3TOM T1€PeBOAUTH TMPAKTUUYECKYIO 3a/lauy B yueOHYIO, BbIeNSTh

Cyll|eCTBeHHbIe CBOUCTBA (TIpU3HAKKN) (PU3NUECKUX SIBIEHUU

1.4

OTKMChIBaTh M3yueHHble CBOWCTBA Tesl W (PU3UYeCKUe SB/IE€HUS,
WCIO/Ib3ysl  (pU3MuUecKre Be/JWYMHbI, TIPU OINMCAHUM TPaBUIBHO
TPaKTOBaTb (PU3UUECKUM CMBIC/I HWCIO/Ab3yeMbIX BeIWUYMH, HUX
0003HaueHNst U eVHULIBI (HU3NUECKUX BeTWYMH, HAXOAUTEH (DOPMYJIB,
CBSI3bIBAMOLL[ME JIaHHYX (DU3UYEeCKY0 BeIMUMHY C JpYIMMHU
Be/IMUMHAMY, CTPOMTb TIpaduKud  W3Y4YeHHBIX  3aBUCUMOCTEH

(I)I/I3I/I‘JECKI/IX Be/IMUMH

1.5

XapaKTepu30BaTh CBOMCTBA Tesl, (hr3UuUecKHe sBJIeHHSI U TPOLIeCChI,
WCIO/Ib3ysl UW3yYeHHble 3aKOHbl, MpPH 3TOM JaBaTh CJIOBECHYIO
(opMy/IMpDOBKY 3aKOHa M 3alUChbiBaTb €ro MaTeMaThuyeckoe

BbIpa)KeHUe

1.6

00BSCHATH (U3NUYeCKre sIBJIeHHs], TIPOLIeCCHI M CBOMCTBA TeJl, B TOM
yuc/le W B KOHTEKCTe CUTyalud MpaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBbISAB/ISATb IIPUUMHHO-C/Ie/ICTBEHHbIe CBSI3H, CTPOUTH
oObsicHeHne nM3 1 — 2 JjlOrMYeCKWX MIaroB C omopod Ha 1 — 2
M3yueHHBIX CBOMCTBA (M3UUeCKUX sIBJIeHUM, (hH3UUeCcKrX 3aKOHa WU

3dKOHOMEPHOCTH




1.7

pellaTh pacyéTHble 337aud B 1 — 2 [elCTBUS, WUCIOJb3Ysl 3aKOHBI U
dbopMyibl, cBsi3bIBatolue Ghr3nuecKre BeJJMUMHbI: HA OCHOBe aHau3a
yC/IOBUSL 33/lauM  3alMCbiBaTh KpaTKOe YC/IOBUe, TOZCTaBJsATh
¢bur3nueckre BeJIMUMHbBI B (JOPMYJIbI M TTPOBOAUTH PaCUéThl, HAXOAUTh
CTpaBOYHbBIE /laHHbIe, HEOOXOAUMBIe [/ PeIIeHUs 3a/ay, OLIeHUBATh

peaTMCTUUHOCTh TI0/TyYeHHOU (PU3rnuecKol BeJTMUMHbI

1.8

pacrio3HaBaTtb TPoOeMbl, KOTOPble MOXKHO DeLIUTb TIPU TIOMOILIU
¢u3nyecKUx MeTOJOB, B OMNMCAHUM WCC/Ie[lOBaHUSI  BbIEMSTh
rpoBepsieMoe  TpeAnonoXKeHue  (TUMNoTe3y),  pasauMyatb U
WHTEPNPeTUPOBATh TIO/yUeHHbIN pe3y/bTaT, HAXOJUTh OIIMOKA B

Xo/Jie OIlbITa, Ae/1daTh BBIBOJABI I10 €I0 pe3y/ibTdTaM

1.9

MIPOBO/IUTH OIBITBI 10 HabO/OZeHHI0 (PU3NUECKUX sIBJIEHUA WU
¢u3nyecKUx  CBOMCTB  Tel:  ()OpPMyJIMpOBaTh  IpOBepsieMble
NpeAronoXeHusi, cobupaTh  yCTAHOBKY M3  Tpe/I0KeHHOro

000pyj0BaHusl, 3aMUCHIBATh X0/ OMbITa ¥ JOPMYIMPOBATh BHIBO/IBI

1.10

BBITIOJTHATE TIPSIMble M3MePeHUsi C HWCI0/Ib30BaHWEM aHalOrOBbIX U
1IUGPOBBIX MPUOOPOB, 3amMMChIBATh TOKa3aHUsSI MPUOOPOB C YUYETOM

3a/JaHHOM aOCOJTFOTHOM TTOTPEITHOCTH U3MepeHuH

1.11

MPOBO/IUTL  WCCAe[OBaHWE  3aBHCHMOCTH  OJJHOM  (pu3nueckou
BeJIMUMHBI OT JPYroil C WCIO/Jb30BaHUEM TIPSIMBIX HW3MepeHUH,
y4acTBOBaTh B IJIAHUPOBAaHWM y4eOHOro HCC/IeJoBaHUS, COOHpaTh
YCTAQHOBKY U BBITIOJIHITb U3MepeHWs], Cieflysl TIPe/IJIOKeHHOMY T1/IaHY,
¢dbuKcUpoBaTh pe3y/bTaThl TMOYYeHHOW 3aBUCUMOCTH (DU3nuecKux
BeJIMUMH B BHJIe MPeJIOKeHHbIX Tab/Ivl] U rpadUKoB, JeaTh BbIBO/BI

TI0 pe3yJibTaTaM HCC/Ie/JOBaHUSI

1.12

MPOBOZIUTH KOCBEHHbIe W3MepeHus1 (PU3NUYeCKUX BeJUUYMH, CleAys
TIpe/l/I0’KeHHOW MHCTPYKI[UU: TIPY BBITIOJTHEHUH U3MepeHUid cobupaTh
5KCIIePUMEHTA/IbHYH0 YCTAaHOBKY M BBIUMC/ISTh 3HAu€HHWE HCKOMOM

Be/IMYHHBI

1.13

cobmofaTh TpaBW/Ia TeXHUKH Oe3omacHocTH mipu  pabote ¢

nabopaTopHbIM 000py/J0BaHHEM

1.14

yKa3blBaTb TIPUHLIUMMBI  JIEMCTBUS TMPUOOPOB W TEXHUYECKUX
YCTPOWCTB, XapaKTepu30BaTh TMPUHLUILI [JeHCTBUS U3YYeHHBIX
NMpuOOPOB U TEXHUUYECKUX YCTPOMCTB C TOMOIIBI0 WX OMHCAHUS,

WCTOMb3ysl 3HAaHUSI O CBOWCTBaX (PU3MUYECKUX SIBJIGHUW U




HEO6XO,E[I/IMBIG Q)HBI/I‘-IECKI/IE 3dKOHBI 1 3dKOHOMEPHOCTH

1.15

MPUBOAUTL TIpUMepbl  (HaXoAuThb HWH(OpPMaIMI0 O TpUMepax)
MPAKTUUeCKOT0 UCTI0/Ib30BaHUs (M3NUECKUX 3HAHUM B MMOBCeHEBHOU
KU3HU i obecrieyeHusi 6e30macHOCTH Tpu  obOpalljeHuu ¢
npubopaMu ¥ TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3[J0POBbSI U

CO6JII-O/:[EHI/IH HOPM 35KO0JIOTU4YeCKOI'0 1oBeJeHNA B OKPy)KElI-OH.IEfI cpege

1.16

OCYILEeCTB/ISATH OTOOP MCTOYHMKOB MH(OpMAI[UM B ceTd VIHTepHET B
COOTBETCTBUM C 3a/laHHbIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBe
MMERIIUXCA 3HAaHUM M TMyTEM CpaBHEHUs] Pa3/IMUHbIX WCTOYHUKOB
BbI/Ie/ISITh UH(OPMALMI0, KOTOpas $IBJSIeTCS MPOTUBOPEUMBOM WU

MOJKeT OBITh HeJJOCTOBEPHOM

1.17

WCTI0/b30BaTh npu BBIIOJIHEHUU yueOHBIX 3a/laHui
Hay4HOIIOIY/IIDHYIO ~ JIMTepaTypy  (PU3MUYECKOro  COZepKaHus,
CripaBOYHble MaTepuasbl, peCcypcbl ceTHM VIHTepHeT, BrajieTh
npuéMamMH KOHCIIeKTUPOBaHUsI TeKCTa, peoOpa3oBaHusi MHPOpPMaLUu

13 O/IHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/iaBaTh COOCTBeHHbIe KpaTKHe MTUChbMEHHbIe M YCTHBIE COOOIIeH s
Ha OCHOBe 2 — 3 HCTOYHUKOB uH(popMalud (QU3NUECKOro
coiep>KaHusi, B TOM YMC/e MyOJUYHO /lefiaTh KpaTKue COOOIeHUs O
pe3ysibTaTaXx TMpPOEKTOB WM Y4eOHbIX MCCIe[OBaHWW, TP 3TOM
rpaMOTHO MCIIO/Ib30BaTh M3YyYeHHbIM MOHSATUMHBIA amnmapar Kypca

(bu3MKY, CONPOBOXK/IaTh BBICTYIIEHUE MTpe3eHTalyen

1.19

TIPY BBITTOJTHEHUH yueOHBIX TIPOEKTOB U MCC/IeA0BaHUI PACIIPesensTh
00513aHHOCTH B TPYIINie B COOTBETCTBUM C MOCTaB/IeHHBIMU 3a/layaMHy,
C/leZIUTh 32 BBINIOJIHEHWEM I/laHa [eMCTBUM, aJeKBaTHO OLeHUBATh
COOCTBEHHBI BK/IQ[, B [eATeJILHOCTb TPYIIbl, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aMMO/Ie1CTBYE, YUUTHIBasK MHeHHe

OKDPY’KaroLInX

8 K/IACC

Kop
npoBepsieMoro
pe3yjbTara

ITpoBepsieMblie NpeAMeTHBIE Pe3y/IbTaThl 0CBOHHsI 0CHOBHOM
oOpa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT'0 00111ero 06pa3oBaHus

1.1

HCII0/Ib30BATh ITOHATHUA




1.2

pa3/inuaThb SABJI€EHHA II0 OIMKMCAHHUIO HMX XdPAKTE€PHBIX CBOMCTB U Ha

OCHOBe OTbITOB, IeMOHCTPHPYIOIIUX JJaHHOe (PU3NUecKoe sIBJieHre

1.3

pacrio3HaBaTh TMposiBJieHWe W3Y4YeHHBIX (M3UYeCKUX SIBJIeHUH B
OKpy’KaloIlleM MHpe, B TOM 4McC/ie (pU3nyecKkue sIBJIeHUs] B TIPUPO/JE,
IIPY 3TOM T1€PeBOJUTH MPAKTUYECKYIO 33/jauy B y4eOHYIO, BBIIEATh

CylllecTBeHHbIe CBOMCTBA (TpU3HaKK) (prU3NuecKuX siBJIeHUH

1.4

OMUChIBaTh H3y4YeHHble CBOMCTBA Tel M (pU3UUeCKHe SBJIeHHS,
WCI0/b3ysl  (pu3nueckre BeJWYMHbI, TIPU OIMMCAHUM TPAaBUIBHO
TPaKTOBaTb  (M3WYECKUd  CMBICI ~ UCMOMb3yeMbIX  BeJMUMH,
0003HaueHUst ¥ eJUHULIbI (HPU3UYeCKUX BeTMUWH, HAXOAUTb JOPMYJIbI,
CBsI3bIBaIOL[Me JAHHYI0 (U3NUYECKYH0 BeIUUMHYy C JApyTUMH
BeJIMUMHAaMH{, CTPOUTb TpaUKM  M3yUeHHBbIX  3aBUCHMOCTEU

¢bur3ruecKrx BeJIMUUH

1.5

XapaKTepu30BaThb CBOMCTBA Tes, (pM3MYecKUe sIBJIEHUS U TPOLeCChHI,
WCII0/Ib3ySl M3yYeHHble 3aKOHbl, MpPH 5TOM [JaBaTb CJOBECHYIO
(GopMyMpOBKY 3aKOHa M 3allCblBaTb ero MaTeMaTHuecKoe

BbIDdK€HHE

1.6

00BSICHATL (hU3UUECKHe TIPOIIeCChl U CBOMCTBA TeJl, B TOM UHC/Ie U B
KOHTEKCTe CUTyallud MpPaKTUKO-OPMEHTUPOBAHHOIO  XapakTepa:
BBISIB/IATh TIPUUHMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH 00bsICHeHMe U3 1
— 2 JIOTWUYEeCKUX LIaroB C MoMoup0 1 — 2 U3yueHHBIX CBOMCTBA

(bu3nyecKuXx sB/IeHUN, GU3NUECKHX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pelllaTh pacyéTHble 3a/jauv B 2 — 3 [eHCTBUS, WCII0JIb3Ysl 3aKOHBI U
(hopMybl, cBsi3bIBarOLMe (pH3MUeCKHe BeJIMUMHbBI: HA OCHOBE aHa/u3a
YCJIOBUSI 33/lauM 3aMMChIBaTh KPAaTKOe YCIOBHE, BLISIB/STh HEOCTAaTOK
JAHHBIX [ DeIIeHWs 3aJaud, BbIOMpaTb 3aKOHbBI U (HOPMYIIBI,
HeoOXo/lMbIe ZJisi eé pellleHus], TTPOBOJUTh pacuéThl U CpaBHUBATb
MoJlyyeHHOe 3HaueHHe (U3UUYEeCKOM BeJMUMHbl C M3BECTHBIMU

JAaHHbIMUA

1.8

pacrio3HaBaTtb TPo6/eMbl, KOTODble MOXKHO DeLIUTb TIPU TIOMOLIU
(bur3ruecKUx MeTOZ0B, UCIIO/Ib3Ys OMKUCAHKe UCC/IeJOBaHMS], BbI/Ie/ATh
TpoBepsieMoe TpeJro/ioKeHHe, OlleHUBaTh TMPABU/IBHOCTb TMOPsiJKa

npoBeaeHns nccieaoBaHud, 4€/1aTb BbIBOAbI

1.9

MpOBOAWTL OIIBITBI T10 H&6]IIO,Z[€HI/IIO CbI/I3I/I‘—IECKI/IX SIBIEHUN W

(u3MYecKUx  CBOWCTB Ten:  (OpMy/nIMpOBaTh  TPOBepsieMble




IMpeariojIoKeHu4, CO6I/IpaTb YCTaHOBKY ns3 npeai0>KeHHOro

000py/10BaHusI, OMKCHIBATL X0/ OIbITa ¥ OPMY/IMPOBATh BHIBO/BI

1.10

BBITIOJIHATE TIpAAMble HWM3MEPEHHUA C HCII0/Ib30BaHUMEM dHa/IOTOBBIX
HpI/I60pOB N JaTUUKOB (1)I/I3I/I‘JECKI/IX B€/IMUNH, CPABHUBATL pPe€3YyJ/IbTdThI

M3MepeHuH C yuéToM 3a/laHHOM abCOJTIOTHOM TOTPEITHOCTH

1.11

MPOBOJUTbL  MCC/Ie[lOBaHHWE  3aBUCUMOCTA  OAHOW  (pu3Mueckou
Be/IMUMHBI OT [JPYyroll C UCIO0J/Ib30BaHWeM TIPSIMbIX UW3MepeHUH:
TJIaHUPOBaTh MCC/e/JoBaHKe, COOMpaTh YCTAaHOBKY Y BBITIOJHSTH
vW3MepeHusi, C/ieflys  TIpe/JIO)KeHHOMY  TilaHy,  (UKCHPOBAaTh
pe3y/bTaThl TIOJYYeHHOW 3aBUCHMMOCTH B BUZe Tabiuil u rpaduKos,

AeJ/1aTb BBIBOALI ITO pe3y/jibTaTaM UCC/1eJOBAHNA

1.12

MPOBOJAWTDH KOCBeHHbIe HU3MepeHHus Cl)I/IBI/IIIECKI/IX Be/IMYHH!
JIaHUPOBAThb U3MEPEHUNH, CO6I/IpaTb SKCIIepUMEHTA/IbHYI0 YCTAdHOBKY,
caienysd HpE,E[]'IO)KEHHOﬁ WHCTPYKLIMHM, W BbIUHUC/IATE 3HaUeHHE

BeJIMUHHBI

1.13

COGJ’II-O,E[aTb MMpaBW/la TE€XHUKH 0e301macHOCTH npu pa60Te C

nabopaTtopHbIM 000py/J0BaHHEM

1.14

XapaKTepu30BaTh TIPUHIUIBI [I€HCTBUS W3yUeHHBIX TIPUOOPOB U
TeXHUUECKHUX YCTPOMCTB C OMOPOM HAa WX OIHCaHUSs, HCIOJIb3Yys
3HaHUA O CBOMCTBAX (U3WUECKHUX SBJAEHUA W HeobXoguMble

¢u3nyeckre 3aKOHOMEPHOCTH

1.15

PacCrio3HaBaThb IIPOCThIE TEXHUYECKHUE YCTpOﬁCTBa U U3MEPUTEJIbHbIE
HPI/I6OPLI Mo CXeMaM U CXeMdTHYHBIM DHUCYHKdM, COCTABJ/IATH CXE€MBI
3JIEKTPUUECKHX HEHEﬁ C TIIoCjeaoBaTe/IbHBIM MW T1dpa/ljieJIbHbIM
CcoearHEeHHEM 3J/IEMEHTOB, pa3/inydas yC/I0BHBIE 0003HaueHUs

3JIEMEHTOB 3JIEKTPUUECKHX ueneﬁ

1.16

TPUBO/IUTL  NPUMEpPbI  (HAXOAWUTb UH(POPMALIMIO O TpPUMepax)
MPaKTHUUEeCKOTO MCIO/b30BaHus (PU3NUeCKUX 3HaHWH B TTOBCEAHEBHOMN
JKU3HU i obecriedeHrsi 0e30MacHOCTA TP OOpaljeHun ¢
nprbopamMu ¥ TeXHUUECKUMH YCTPOMCTBAMH, COXPAHEHUsI 3/[0POBbS U

co0JTr0IeHNst HOPM KOJIOTHUYeCKOT0 TIOBe/IeHHsT B OKpYKarolieit cpeie

1.17

OCYLL[eCTBJISATh NTOUCK UH(OpMaLuK (HU3UUYeCKOro CofepyKaHusl B CeTU
VHTepHeT, Ha OCHOBe HMEIOLIMXCS 3HAHUW M IyTéM CpaBHEHUS
[IOTIOJIHUTE/IbHBIX MCTOYHUKOB BbIIeISATh MH(OPMALMIO, KOTOpas

SIBJISIETCSI IPOTUBOPEUNBOM VT MOYKeT ObITh HeZJOCTOBEPHOI




1.18

WCTIOMb30BaTh TIPM  BBIMIOJIHEHUM  yueOHbIX 3aJjaHuil  Hay4Ho-
MOMYJ/ISIPHYIO JIUTepaTypy (PU3MUeCcKoro Cofep>kaHusl, CIpaBOUHbIe
MaTepuasabl, pecypcbl ceTH VHTepHeT; BnaZeTb IpUéMaMu
KOHCITeKTHPOBaHUs TeKCTa, Tipeobpa3oBaHusi MHGOPMALIMK U3 OHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

C037aBaTh COOCTBEHHBIE MMMCbMEHHbIE U KpaTKKe yYCTHBIE COOOILeHus],
06006111as8 MHGOpPMALMIO U3 HECKOTbKUX HCTOYHHUKOB (DH3MUeCcKOro
CoZiep)KaHUsl, B TOM UHC/e TMyOIMYHO TIPe/CTaB/SATb Pe3y/IbTaThl
NIPOEKTHOM WM MCC/Ie/j0BaTe/lbCKON  [esTe/IbHOCTH, IPU  3TOM
rPaMOTHO WCIIO/Ib30BaTh W3YUEHHbIM TOHSATUMHBIM amnmapaTr Kypca

(1)I/I3I/IKI/I, COTIPpOBOXXA4Thb BBICTYIIJIEHHUE npe3eHTaLu/1e1>i

1.20

TIPU BBITIOJIHEHUM YUeOHBIX TIPOEKTOB W UCCAeI0OBaHUN (PU3NUeCKUX
TIPOIIECCOB pacripefienisiTb 005s3aHHOCTH B T'PYIINie B COOTBETCTBUU C
MOCTaB/IeHHBIMUA ~ 3aflauaMi, C/JAeJUTh 3a BBLITIOJHEHWEM TIlaHa
JIeCTBUM U KOPpPEKTUpPOBaTb  €ro, afieKBaTHO  Ol|eHWBaTh
COOCTBEHHBI BK/IaZ, B [JIeSTeJIbHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKaTUBHOe  B3alMOJIEHCTBUe,  TIPOSIB/IsIA ~ T'OTOBHOCTh

paspelaTb KOHQIUKTbI

9 K/IACC

Kopg
NpoBepsieMoro
pe3yJibTara

ITpoBepsieMble NpeAMeTHBIE Pe3y/IbTaThl 0CBOeHHsI 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011iero o6pa3oBaHus

1.1

HCI10/Ib30BATh U3YYE€HHbBIE TIOHATHSA

1.2

pa3/inyaTh sBJ/JI€EHHA II0 OIMMCAHHUIO HMX XdPadKTE€PHBIX CBOMCTB U Ha

OCHOBE€ OIIbITOB, AEMOHCTPUPYIOIHUX AdHHOE (1)H3I/ILIECK08 sABJIeHHe

1.3

pacrio3HaBaTh TMpOsiBJieHWe U3Y4YeHHBIX (U3UYeCKUX SIBJIeHUH B
OKpy’KarollleM MUpe, B TOM 4YMC/Ie (pU3NUecKue sIBJieHWsl B NpUPO/e,
MIPY 3TOM TI€PEeBOJUTH MPAKTUUECKYIO 33/auy B y4eOHYIO, BBIEMATh

CyllleCTBeHHbIe CBOMCTBA (MPU3HAKK) (PM3UUeCKUX SIBIEHUU

1.4

OIMUCBbIBATH H3yYE€HHLbIE CBOMCTBA Tel U (bH3Hq6CKHe ABJ/1€HNA,
HCII0J/Ib3yA Cl)I/ISI/IIIECKI/Ie B€/IMUMHBI, TIIpU OIIMCAHWKW IIPaBUJIBHO
TPAKTOBATb (1)H3I/I‘-I€CKI/II>1 CMBICJI HCI0JIb3yEeMBIX BeJ/IM4YHuH,

0003HaueHNs ¥ eVHUIBI (HU3NUECKUX BeTWYMH, HAXOAUTh (DOPMYJIBL,




CBSI3bIBAKOLL[ME  [laHHYI0 (U3UYeCKyl0 BeIMYMHY C JIPYTUMHU
Be/IMUMHAMH, CTPOMTh TpadMKH  U3YUYEHHBIX  3aBUCUMOCTEH

(1)I/I3I/I‘JECKI/IX BeJIMUMH

1.5

XdPaAKTe€PU30BATh CBOMCTBa Tes, Q)HBHQGCKI/IE ABJI€eHUA W TIPOLIECCHI,
HCII0/Ib3ydd HM3Yy4Y€HHbIE€ 3dKOHbI, IIpU 3TOM [JaBadaTb CJ/JIOBECHYIO
d)OpMY]'IHpOBKy 3dKOHA W  3dlIMCBIBATH €ro MaTremMaTHudeckoe

BbIp@KEHHE

1.6

00BbsACHATH (hM3MUECKHe TIPOLIeCCH U CBOWCTBA TeJl, B TOM YHC/Ie U B
KOHTEKCTe CUTyallud TpPaKkTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIB/ISITH TIPUYMHHO-CJIE/|CTBEHHbIE CBSI3H, CTPOUTH 00BSICHEHNE U3 2
— 3 JIOTMYeCKUX WIaroB C TMOMOLIBKD 2 — 3 M3y4YeHHBIX CBOWCTBA

(bu3MYecKux siBeHuH, (rM3nueCcKrX 3aKoHa WX 3aKOHOMEPHOCTH

1.7

pelllaTb pacuéTHble 3a/lauM (OMUparollyecss Ha CUCTeMy u3 2 — 3
ypaBHeHUI), WCTMONb3ys 3aKOHbI W (HOPMYJIbI, CBSI3bIBAIOII[HE
¢usnyeckre BeMMUMHBI: Ha OCHOBE aHalW3a YCJIOBUS —3a/lauu
3aMuChIBaTh KpPaTKOe YC/IOBHE, BBISB/IATh HEJOCTAIOIIHEe WU
M30bITOUHBIE /IaHHbIe, BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMbIe
JUIsl pellleHusi, TIPOBOJUTb PacyéTbl W OLIEHWBAaTh pPeajiCTUUHOCTh

TIOJTyYeHHOT0 3HaueHus1 (PM3MYeCKOi BeJTMUKHbI

1.8

pacrio3HaBaTh TpOOJeMbl, KOTOPble MOXKHO pEIIUTb TIPU TIOMOLIA
(U3MUeCKX MeTOZ0B, UCIIO/b3Ysl OIMCAHUe UCC/Ie/IOBaHUs, BbIE/ATH
NpoBepsieMoe  TPeAIIo0KeHHe, OlleHMBaTh MPaBU/IbHOCTb IOpPsJKa
MpOBeJIeHUsT  UCC/Ie/IOBaHUsl, JleflaTb BbIBO/bI, MHTEpPIPETHPOBATh

pe3y/bTaThl HabMIOIeHUH U OTIBITOB

1.9

MPOBO/IUTE OMBITHI TI0 HAOMOJeHNI0 (U3UUECKUX SIBI€HWH WU
¢U3MUeCKUX CBOWCTB TeJI: CAMOCTOSITEJTbHO COOMpaTh YCTAaHOBKY W3
n30bITOUHOTO Habopa 000pyZOBaHMs, OMMCHIBATHL XOJ OMbITA U €ro

pe3y/ibTaThl, HOPMY/IMPOBATh BHIBO/IbI

1.10

MPOBOAUTE TPU  HEOOXOAWMOCTH CEepUI0 TPSMBIX W3MEepPeHHH,
onpejiensisi cpeJHee 3HaueHWe H3MepsieMol BenuuMHbl ((PoKycHoe
paccrosiHue cobuparome MH3bI), 000CHOBBIBATH BHIOOpP Criocoba

r3MepeHusi (M3MepUTeIbHOTO rpubopa)

1.11

MMpOBOAWTL HCC/IeJOBaHHE 3aBUCUMOCTeN (I)I/I3I/I‘-IECKI/IX BeJIMUHMH C
HCII0/Ib30BAHHWEM TIPAMBIX H3MepeHHﬁZ MJIaHNUPOBATb HUCC/I€I0BaHUE,

CaMOCTOSITEJILHO COOMpATh YCTAaHOBKY, (MKCHPOBATh pe3y/IbTaThbl




HOHy‘-IEHHOﬁ 3dBUCHMMOCTH (1)I/I3I/I‘IECKI/IX Be&JIMUMH B BHE Ta6J'II/ILII/I

rpaduKoB, Jies1aTh BBIBO/bI IO Pe3y/bTaTaM HUCC/Ie[l0BaHUs

1.12

NPOBOJUTh ~ KOCBEHHble  H3MepeHUsi  (U3NUYEeCKUX  BeJUUUH:
TJIaHUPOBaTh U3MepeHUsi, COOUpaTh SKCIIePUMEHTA/NbHYI0 YCTaHOBKY
Y BBINOJHATb UW3MepeHus, CcJieflyss TpeJJ/IO’KeHHOM WHCTPYKLIMY,
BBIUMC/IATh 3HaueHWe BeIMYMHbI W aHaIUu3upOBaTh II0JyUyeHHbIe

pe3y/bTaThl C YUETOM 3a/JaHHOMN TOTPEITHOCTUA U3MepeHUM

1.13

cobmofaTh TpaBW/Ia TeXHUKM 0Oe3omacHOCTH mipu  pabote ¢

nabopaTopHbIM 000py/J0BaHHEM

1.14

pa3nMuaTh OCHOBHbIE TIPU3HAKK HM3YyUEHHBIX (H3UUECKUX MOJesie:
MaTepHasibHasi TOUKa, abCOTFOTHO TBED/[0€ Tes0, TOUeUHbId UCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, IJIaHeTapHas MOJe/b aTOMa, HyK/IOHHas

MOJe/Ib aTOMHOI'O A4pd

1.15

XapaKTepu30BaTh TIPUHLUIMBI [IeHCTBUS HW3yueHHbIX TIPUOOPOB U
TeXHUUECKHUX YCTPOMCTB C OMOPOM HAa MX OINHWCaHUs, HCIOJIb3Yys
3HaHUSI O CBOMCTBaX (U3MUECKUX sIBJIeHMA U HeobXoJuMble

¢ur3nueckrie 3aKOHOMEPHOCTU

1.16

WCI0/Ib30BaTh CXeMbl U CXeMaTUuHble DPUCYHKA HW3yUYeHHBIX
TeXHUYEeCKUX YCTPOMCTB, W3MepUTEeJIbHbIX ripubopoB u
TEXHOJIOTUUECKUX TPOLIeCCOB TIPU PelIeHUH y4ueOHO-TIPaKTHYeCKUX
3aj]au, ONTUYECKHE CXEMBI /IS TIOCTPOeHUs M300payKeHUH B TJIOCKOM

3epKasie U cobuparoliei T1MH3e

1.17

MPUBOAUTL TIpUMepbl  (HaXOAuTh HWH(OpMaIMI0 O TpUMepax)
MPAKTUUeCKOT0 UCTI0/Ib30BaHUs (PM3NUECKUX 3HAHUM B MMOBCeHEBHOM
KU3HU i1 obecrieyeHusi 6Ge30macHOCTA Tpu  obOpalljeHun ¢
npubOpaMy U TEXHUUYECKHUMHU YCTPOUCTBAMH, COXPAHEHUS 3/J0POBbSI U

COGJII-O,Z[EHI/IH HOPM 3KO0JIOTU4YeCKOI'0 rnoBeieHuA B OKPy')KaI-OU_Iei/JI cpege

1.18

OCYILIeCTBJISATh [TOMCK UH(OPMaLMK (GU3NUYECKOTO COZlep>KaHUsl B CeTH
WNHTepHeT, camocTosiTeibHO (OPMYJ/IMPYsl TIOMCKOBBIM  3arpoc,
HaxOAUTb IyTH  OMpeJe/leHus]  JIOCTOBEPHOCTH  II0JIyYeHHOU
vH(pOpMallMM Ha OCHOBE MMEIOIIMXCS 3HAHUW U JIOMOJHUTE/NIbHBIX

HCTOUYHHUKOB

1.19

WCTO/b30BaTh TP BBIMIOJIHEHWM  yUeOHbIX 3aJaHul  Hay4HO-
MOMYJ/ISIPHYIO JIUTepaTypy (PU3MUeCKOro COJep)KaHWs, CIpaBOUYHbIE

MaTepuasbl, pecypcbl cetd VHTepHeT; BajeTb  NpUEMaMH




KOHCIIeKTHPOBaHUs TeKcTa, ripeobpa3oBaHusi MHPOPMALIMK U3 OJHOU

3HaKOBOW CHCTeMbI B IPYTYIO

1.20

co3/iaBaTh COOCTBEHHbIE TMHMCHMEHHbIE W YCTHble COOOIeHHWs Ha
OCHOBe WHGOpPMAI[UM U3 HECKOJbKUX WMCTOYHUKOB (PU3HUeCKOoro
cofiep>KaHusi, MyO/MYHO TPe/CTaB/IATh Pe3y/IbTaThl TPOEKTHOW WU
WCC/Ie/JOBaTe/IbCKON  eITeTbHOCTA, TIpU  3TOM  I'PAMOTHO
WCII0/Tb30BaTh U3yUeHHbIN TTOHSATUHHBIN aTlliapaT U3y4yaeMoro paszesa
GU3MKM ¥ COMpPOBOXK/aTh BBLICTYI/IEHWe TIpe3eHTalell C y4éToMm

ocobeHHOCTeN ayJUTOPUN CBEPCTHUKOB

1.21

IIPY BBITOJIHEHWM Yy4eOHBIX MPOEKTOB M MCC/IeloBaHUM (hH3MUecKuX
TIPOLIECCOB pacIipeiesisiTb 00513aHHOCTH B TPYIIIie B COOTBETCTBUM C
MOCTaB/IeHHbIMUA  33/lauaMy, C/eJWTb 3a BbINIOJHEHWEM IlJaHa
JIeWCTBUM U KODPEKTWpPOBaTb  €ro, aJeKBaTHO  OL|€HMBAaTh
COOCTBEHHBI BK/IQ[, B [eATeJIbHOCTb TPYIIbl, BBICTPAUBATh
KOMMYHUKaTUBHOe  B3aWMOJIEMiCTBHe,  TpOSB/SAS  TOTOBHOCThb

pa3peliiaTb KOHQIUKTbI




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

7 KIIACC

Kop
pa3jeina

Kop
jJ/IeMeHTa

IIpoBepsiemMble 3/IeMeHTHI CO/iep)KaHHUA

®U3VKA U EE POJIb B IO3HAHWU OKPY>XXAIOIIET'O MUPA

1.1

®usrka — Hayka O nmpupoze. fABIeHUs TIPUPOJHI.
®dusnyeckue sBJI€HUA: MeXaHU4yeCcKue, TeIlUIOBble,

3JIEKTpHUYeCKHe, MAI'rHUTHBIE, CB€TOBbIE€, 3BYKOBbIE

1.2

dusnueckue BeaUuuHbL.  VI3MepeHHe — (PU3MUECKUX
BemnunH.  Dusnueckre  npubopel.  [TorpemrHocTsb

r3MepeHu. Mexx[yHapoJHasi CuCTeMa eJJuHUL]

1.3

ECTECTBEHHOHay‘-IHBIﬁ MeTO/[, ITIO3HdHUA: HaGJ'I}O,E[eHI/Ie,
MOCTAaHOBKA HAYYHOI'O BOIIPpOCA, BbBIABM)XE€HHE TUIIOTE3,
SKCIIepUMEHT TII0 TIIpOBEpKe THUIIOTE3, 00BsICHeHHe

Ha0/IF0JaeMOr0 SIBJIEHUS

1.4

Ornrcanve (pU3MUYECKUX SIBJIEHHM C TIOMOIIBIO MO/lesneit

1.5

[pakTrueckue paboThI:

###Par##l13mepeHye pacCTOSTHUMN.
###Par##l3mepenre 00bEMa >KUJKOCTH W TBEPZOTO
Tesna.

#H##Par###0OnpeesieHre pa3MepoB MaslbIX TeJl.
#H##Par###lIsmMepeHe TeMmnepaTypbl IIpA  [IOMOLLU

JKUIOKOCTHOI'O TEPMOMETPA U JdaTUHKd TeMII€PATYPhbI

I[TEPBOHAYAJIBHBIE CBEEHVA O CTPOEHMUM BEIIIECTBA

###Par###CTpoeHre BellleCTBa: aTOMbl U MOJIEKYJIbI, UX

2.1 pasMmepbl.  OmbITEl,  [OKasblBarollie  AUCKPETHOE
CTpO€eHNe BellleCTBa
###Par###/IBroKeHMe  yaCTUL[  BelLlecTBa. Css13b

2.2 CKOPOCTM  [IBWKEHHSI 4aCTML] C  TeMmIlepaTypOu.
BpoyHoBcKoe ABkeHue, auddysus

2.3 B3aumogeiicTBre yacTUL] BelljeCTBa: NPUTSHKEHUE U




OTTa/IKMBaHHE

###Par### ArperaTHble COCTOSIHUSI BellleCTBa: CTPOEHHE

rasoB, KUJKOCTeHM U TBEPAbIX (KPUCTA/IMYECKHX) Tesl.

24 B3auMocBsA3b MeXAy CBOWMCTBaMHM BelLeCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U WX aTOMHO-MOJIEKY/ISIPHBIM
CTpPOeHHEeM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUAHN BOJIbI
[pakTryeckue pabOThI:
###Par####0LeHKa MameTpa aToMa MeTOJOM PsiZioB (C
rcrosib30BaHueM doTorpaduii).

2.6 #HHPar###0NeITl 10 HAOMIOJEHWIO  TEIJIOBOIO

pacLlIpeHus Ta3oB.
H##HPar###OMNBITEL 110 0OHAPYKEHWIO [JeNCTBUS  CHIT

MOJIEKYJIIPHOTO MPUTSDKEHHUS

JBVKEHUE U B3AUMO/JENCTBUE TEJ

31 MexaHunueckoe JIBUKeHUe. PaBHOMepHOE 51
' HepaBHOMEPHOe JIBVKeHHe
#H##Par###CKOopOoCTb. CpenHsis CKOpOCTb rpu
3.2 HEepaBHOMEPHOM [BWKeHUU. PacuéTr myTtu U BpeMeHU
JIBIDKeHUst
fBneHve vHepuuu. 3aKOH HWHepuud. B3anmopgerictBue
3.3 Tesl KaK INPUYMHA U3MeHEeHUs] CKOPOCTU [BWKeHUs TeJl.
Macca Kak Mepa UHEpPTHOCTH TeJla
3.4 ###Par###lnotHOCTL BelljecTBa. CBSI3b IUIOTHOCTH C
' KOJINUeCTBOM MOJIEKY/T B eJuHULe 0OBEMa BelljecTBa
3.5 Cusla KakK XapakTepuCTUKa B3auMO/IelCTBUS Tell
36 Cuna ynpyroctd v 3akoH I'yka. V3MmepeHue cuibl C
' TIOMOLLIBIO IMHAMOMeTpa
3.7 #H##Par###ABenre TaroreHusa U cwia Tsokectu. Cuiia
' TSDKeCTH Ha Jpyrux mnaaHerax. Bec Tena. HeBecomocTs
38 Cuna tpeHus. TpeHue CKONMbXeHUS U TpeHUe IIOKOS.
' TpeHue B IpUpPOZie U TEXHUKe
3.9 ###Par#H###CnoxXeHre CWJ, HalpaB/eHHBIX [0 OJHOU

npsiMoii. PaBHOZieMCTBYOII[asi CU




[pakTrueckue paboThI:

OmnpefienieHre  CKOPOCTW PAaBHOMEPHOIO  JIBW)KEHUSI
(wapvka B OKMJKOCTH, MOJeNWd  3/eKTPUYeCcKoro
aBTOMOOMIS W Tak fanee). OrpefeneHue cpejgHei
CKODOCTH CKOMb)KeHusi Opycka WIM I[Iapyka TI0
3.10 HaKJIOHHOM IUIOCKOCTU. OripefieieHWe  IIJIOTHOCTU
TBEPJOro Tesa. OnsITHl, [,eMOHCTpPUpYHOLLue
3aBUCUMOCTb pacTsbKeHUsi (Aedopmailiuu) MpYy>KHUHBI OT
MPWIOKEHHON  cujibl.  OMBITHL,  €MOHCTPUPYHOLIME
3aBHCUMOCTb CHJ/Ibl TPEHUS CKOJIb)KEHHs OT Beca TeJja U

XapakTepa COTPUKACAIOIINXCs TOBEPXHOCTelH

du3ryeckue sBeHUS B NPUPO/Je: NpUMephbl JBWKEHUs C
3.11 pas3/IMYHBIMUA CKOPOCTSIMM B JKMBOM M HEXXMBOM MPUPOJE,

JIeMICTBYE CHIbI TPEHUS B TIPUPO/iE Y TEXHUKE

3.12 TexHUuecKre yCTPOWCTBa: MHAMOMETP, MOJIINITHUKN

JABJIEHUE TBEPBIX TEJI, )KUIKOCTEM 1 TA30B

Haenenvie TBépmoro Tema. CrocoObl yMeHbLIEHUS U

1 yBeJIUUeHUs 1aB/IeHus
40 MaBneHue rasa. 3aBUCUMOCTh JlaB/ieHUs Ta3a OT 00bEMa,
' TeMIlepaTyphbl
43 [lepemaua faBieHyst TBEPABIMU TeJlaMU, KUJKOCTSIMU U
' ra3amu. 3akoH [lackasnd. [ITHeBMaTHueCcKre MalllvHbI
3aBUCUMOCTb  [J]aB/IeHUs]  >KUJKOCTH OT  TTyOUHBI.
4.4 T'uapocTaTueckuil apafokc. Coobiaroimecs CoCyabl.
I'nppaBnueckue MexaHU3Mbl
ATtmocdepa 3emsu 1 atMocdepHoe AaByieHue. [IpUurHbI
As CYI[eCTBOBAaHHUS BO3AYIIHONW 00070uKy 3emd. OTIbIT
. Toppuuesniv. 3aBUCUMOCTh aTMOC(HEPHOTO /IaB/IeHUST OT
BBICOTBI HaJ| yDPOBHEM MOPSI
46 V3mepenne arMocdepHoro gasieHus. [Ipubopel s
' r3MepeHusi aTMOC(hepHOro JaBjieHus
4.7 IleicTBHe >XMIKOCTM W rasa Ha IIOTPY)KEHHOe B HUX

Tesi0. BbITankuBawolasi (apxumeoBa) cuaa. 3akoH

Apxumena




4.8

[1naBanue Ten. Bo3ayxoruiaBaHue

4.9

[TpakTHueckuie paboThI:

WccnenoBaHvie 3aBUCUMOCTM Beca Tejla B Bofe OT
00béMa TOTPY)KEHHOM B JKUAKOCTb YacTU TeJia.
OrnpeziesieHrie BbITA/JIKMBAKOLLEU CUbL, 1eWCTBYIOIEN Ha
Teno, TMOrpy)kéHHOe B XUJKOCTb.  [IpoBepka
He3aBHCHMOCTH BBbITA/IKMBAIOLLled CUJbI, [1eHMCTBYIOIIEN
Ha TeJ0 B JKUJKOCTH, OT Maccbl Tena. OMbITHI,
JIEMOHCTPUPYIOLIMEe  3aBUCHMMOCTb  BBITAJKUBAIOL[eH
CWIbI, IEWCTBYIOIEM Ha Teo B >KUAKOCTH, OT 00BEMa
MOTrPY>KEHHOU B >KUJKOCTb YaCTU Tejla U OT TJIOTHOCTHU
xugkoctd.  KoHcTpyupoBaHue — apeomeTpa WM
KOHCTPYMpOBaHMe  JIOAKM UM  OmpejeseHre  eé

CPy30I0AbEMHOCTHU

4.10

dusnyeckue  sABJeHHMS B TPUPOJE:  BAUsSHUE
aTMoc(epHOro /JaB/ieHUs Ha YKUBOW OpraHu3M, TylaBaHue

pbIO

4.11

TexHUuyeckre yCTpoMcTBa: cooOIaroIuecs COCyAbl,
YCTPOMCTBO BOJOINPOBOJA, TH/PaBIMYeCKUN Mpece,
MaHoMmeTp, OapomeTp, BbICOTOMeEp, TOPILHEBOW Hacoc,

apeoMeTp

PABOTA, MOILIHOCTDB, DHEPT'MIA1

5.1 Mexanuueckasi pabora

5.2 MexaHunyeckas MOLJHOCTb

3 [lpocTele  MexaHW3MbI: pblyar, O/IOK, HaKIOHHas

' TJIOCKOCTh. [IpaBuio paBHOBecus peluara

5.4 [TprMeHeHHe TIpaBU/Ia paBHOBECHS pbluara K 6/10Ky
«30/10TOe  TIpaBUMO»  MeXaHUKM.  KosdduimeHT

5.5 T10J1e3HOT'0 JleViCTBUSA MeXaHU3MOB. IIpoctelie
MeXaHU3MbI B ObITY U TEXHUKE

5.6 [ToTeHI[ManbHasi SHEPTUU Tefa, MOAHSATOr0 Haf, 3eMJIéH

5.7 KuneTtnueckas sHeprus

5.8 [Tonnas MexaHuueckas 3SHeprus. 3aKOH H3MeHeHUus U

COXpPaHEHUA MeXaHUUeCKOM SHepruu




5.9

[TpakTHueckue paboThL:

###Par###Onpejesienie  pab0OThl CU/IbI TPEHWS TIPH
PaBHOMEDHOM [IBDKEHHMM Tejla [0 TOPU30HTa/JbHOU
MoBepxXHOCTU. lcciefioBaHWe yC/IOBUM — paBHOBeCHS
pbruara. Vsmepenne KIIJI HakJIOHHOW IJIOCKOCTH.

V3yyeHure 3aKOHa COXpPaHEHHWsI MeXaHUUEeCKOUN SHepryun

5.10

dusnyeckue SsBJAEHWS B TPUPOJE: pbluark B Tee

yejioBeKa

5.11

TexHuyeckre yCTpOWCTBA: pbluar, TOJABWXKHBIA U
HeTIO/IBV)KHBIA OJI0OKU, HAKJIOHHAsi TUIOCKOCTh, TIPOCThIE

MeXaHU3MbI B ObITY

8 K/IACC

Kopg
pasjena

Kopg,
3/IeMeHTa

IIpoBepsiemMble 3/1eMeHTHI CO/iepP)KaHUA

6

TEITJIOBBIE ABJIEHVA

6.1

OcCHOBHBIE  TIO/IOKEHUS] MOJIEKY/ISIPHO-KUHETUUeCKON
TEOpUM CTpOeHMsl BewjectBa. Macca U pa3mepsl
MosieKys.  OmbIThl, MOATBepPXKJAloIe  OCHOBHBIE

I10JIO’KeHUA MO]IEK}U'IHPHOKHHETH‘JECKOﬁ Teoprun

6.2

Mopemu  TBEpAOrO, JKUIKOTO ¥ Ta3000pa3HOro
cocTosiHui BelljecTBa. Kpucraniuueckie U amopgHbIe

Te/1a

6.3

OOmbsicHeHHe CBOWCTB ra3o0B, XKUIKOCTeH U TBEPABIX Tes
Ha OCHOBe TIOJIO)KEHUM MOJIeKY/IIPHOKUHETUUeCKON

TeOpUHn

6.4

CmMmaunBaHue u KaltnJIJIIpHbIE ABJI€HHA

6.5

TernoBoe pacivipeHre U CKaTve

6.6

Temnepatypa. CBsi3b TemriepaTypbl CO CKOPOCTBIO

TeIJIOBOI'O ABW)XeHUA UaCTHUL]

6.7

BHyTtpenHsist sHeprusi. CriocoObl W3MeHeHUs BHyTpeHHel

SHEeprvu: Terviornepenada U CoOBepiieHrue pa6OTbI




BI/I,E[I:I Tervioriepeaadyun: TerIOIpOBOAHOCTb, KOHBEKILINA,

6.8

V3JlyyeHue

KomuuecTtBO  TerioTel.  YjenbHasg  TeIJIOEMKOCTb
6.9

Bell[eCcTBa

TeryiooOMeH ¥ TeTUIOBOe paBHOBecHe. YpaBHEHHE
6.10

TeruioBoro 6amaHca

[InaBeHvie U oTBepJeBaHKre KPUCTA/UINUECKUX BellleCTB.
6.11

Y nenbHas TeruioTa ruiaBieHUs

ITapoobpa3oBanre ¥  KOHAeHcanus.  VicrapeHue.

Kunenve. VYgenbHasi TersioTa  apooOpa3oBaHMS.
6.12

3aBHCUMOCTb TemriepaTypbl KUAIMeHUs: 0T aTMOC(epHOro

JlaBJIeHusI
6.13 Bnaxnocts Bo3ayxa
6.14 OHeprus TOIIMBA. Y Aie/ibHas TeryioTa CropaHus

[MpuHOMnel  paboTel  TermyioBbIX  aABuraresert  KII[
6.15 TeIUIOBOr0 ABuraress. TerioBble ABUraTeJd U 3alljuTa

OKpY>Katolllel cpejibl

3aKOH COXpaHeHUs U INpeBpallleHus: SHepruy B TeIJIOBbIX
6.16

ripolieccax
6.17 [TpakTHUeckue pabOThI:

#H##HPar###ONBITEI 0  0OHAPY)KeHWIO JeWCTBUSL CHUII
MOJIEKYJIIPHOIO TIPUTSKEHUS.

###Par###0OMNbITBl 110 BbIPALLMBAHUIO  KPUCTA/IJIOB
TIOBapeHHOM COJIM WU caxapa.

HH#HPar###ONbITEI 10 HAO/MIONEHUIO  TeIJIOBOTO
pacllvpeHys ra3oB, )XUAKOCTed U TBEPBIX TeJl.
###HPar###OripeieneHre [laB/ieHHsI BO3Ayxa B OasioHe
LITIpULiA.

#H#H#HPar###ONBITEL, @MOHCTPUPYIOLIKE  3aBUCHMOCTh
JlaB/ieHNs] BO3ZlyXa OT ero o0ObéMa W HarpeBaHUs WU
OXJIaXK/IeHUs..

###Par###IpoBepka TUnoresbl TUHEMHOW 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKUJKOCTU B TepPMOMETPHUEeCKOM




TpyOKe OT TemriepaTyphl.

#i#Par#t#Habmogenve HW3MeHeHUs BHYTpPEHHel
SHEPTrUU Tejla B pe3y/bTaTe TeIuiornepeiau v paboThl
BHEIIHUX CHJIL.

###HPart##llccnenoBanue sB/eHUS TerioobMeHa TIpU
CMeIIMBaHUU X0JIOAHOW U Topsiueii BOABbI.
#H##Par###OnpeneneHue KOJINUeCTBa TeIvIOTHI,
TIOJTyYeHHOTO BOJIOM TPU TeriooOMeHe C HarpeTbiM
MeTa/UTM4eCKUM LIUIUHPOM.

##HPar###0rnpeieneHe  yAe/lbHOM  TeMIOEMKOCTH
BelllecTBa.

#H##Par###lccnefoBaHue TipoLjecca ucrapeHust.
###Par###0OnpeeneHie  OTHOCUTE/ILHOM  BJIQKHOCTH
BO3/yXa.

###Par###0npeeneHue ynenbHON TEIUIOThI TIaBIeHUS

JbJ1a.

6.18

dusnueckue sBIeHUs B TIPUPOJie: TIOBEPXHOCTHOE
HaTsDKeHWe W KanwuIspHble SIBJIeHUS B TIPUPOJE,
KPUCTa/UTbl B TIPUPOJe, n3nydeHre CoOJHIIA, 3aMep3aHue
BO/IOEMOB, MOPCKHe Opu3bl; 00pa3oBaHUe POCHI, TYMaHa,

HHed, CHera.

6.19

TexHuueckue  yCTPOMCTBA:  KalW/UISIpbl,  [PUMephl
VICII0J/Ib30BaHUSl KPUCTAJIIOB, >XUJKOCTHBIA TEPMOMETP,
JlaTUMK TemrepaTypbl, TepMOC, CUCTeMa OTOIJIeHUs
[IOMOB, TUTPOMETpbI, TNCUXPOMETp, IapoBas TypOuHa,

J\BUraTe/lb BHyTPEHHEr0 CropaHusl.

SJIEKTPMYECKUE 1 MATTHUTHBIE ABJIEHNA

7.1 OnekTpu3aLys Tesl. [IBa pojia 3/IeKTpUUeCKUX 3apsi/ioB
B3aumogeiictBue 3apsbkeHHBIX Tesl. 3akoH KyroHa

7.2 (3aBUCUMOCTD CH/IbI B3aUMO/IECTBUS 3apSDKEHHBIX Tejl OT
Be/TMUMHBI 3apsiZIOB Y PaCCTOSIHUSI MEX/Ty TelaMHU)

7.3 OnekTpuyeckoe rosie. HanpsykEHHOCTD 3/1eKTPUYECKOIO

nosiss. [TpyUHLIMIN Cyneprio3uiuu 3/1IeKTPUUeCKUX T0JIei




(Ha KaueCTBEHHOM YpPOBHE)

Hocutenu »sneKTpUUecKWx 3apsiioB. OJjieMeHTapHBIN

7.4 snekTpuueckuit 3apsz. CtpoeHue atoma. [IpoBogHUKY U
JADJIEKTPUKU
7.5 3aKOH COXpaHEeHHs 3JIEKTPUUYECKOro 3apsiia
76 ONeKTpUYeCcKur  TOK.  YCIOBUSL  CyLeCTBOBaHHUSA
' 3/1eKTPUUECKOro TOKa. MICTOUYHUKU ITOCTOSTHHOT'O TOKa
HetictBus 3/1eKTPUYeCKOro TOKa (TerioBoe,
7.7 XUMUUeCKoe, MarHuTHOe). OJIeKTPUUeCKUM TOK B
JKUJKOCTSIX M razax
- OnekTpuyeckas Lernb. Cuja TOKa. OJIeKTpUYecKoe
' HarpsbkeHue
29 CormpoTuBieHue MPOBOJHUKA. Y nenbHoe
‘ COMNPOTHUBJ/IEHVE BeleCTBa
7.10 3akoH Oma /ij1s1 yyacTKa Liernu
[TocnemoBatesnbHOE M Mapasie/ibHOe — COeUHEHHe
7.11
MPOBO/IHUKOB
Pabota ¥ MOIIHOCTb 3/IEKTPHUECKOTO TOKa. 3aKOH
7.12
Ibxoysig — JleHua
213 OneKkTpuueckue LeNU W TOTPeOUTeNN 37eKTPUUeCKOM
. 3Hepruu B ObiTy. KOpoTKOE 3aMbIKaHUe
[TocTosiHHbIE MarHuThbl. B3auMogeicTBHe MOCTOSIHHBIX
7.14
MarHuTOB
715 MaruutHoe T1iosle. MarHuTHOe T1IO/Ie 3eM/IMd U ero
' 3HaueHue [i/1s1 )KU3HU Ha 3emiie
716 OmnbIT OpcTesa. MarHuTHOe 1oJie 3/1IeKTPUUeCKOro TOKa.
. [IprMeHeHMe 3/1eKTPOMAarHUTOB B TEXHUKE
[elicTBe MarHUTHOrO TIOJIA Ha TPOBOJHUK C TOKOM.
217 O/eKTpo/BUrare/ib IOCTOSSHHOIO TOKa. Vcriosb3oBaHue
. 3/1eKTpOJBUTraTe/lell B TeXHUYEeCKHUX YCTPOMCTBaxX M Ha
TpPaHCIIOpTe
7.18 Oneiter  @Papagess.  fBneHue  5/1€KTPOMarHUTHOM




nHaykauu. [Ipasuio JleHija

DJIeKTPOreHepaTop. Cr1oco0mI M0JIy4YeHusI
7.19 3JIEKTPUYECKOW  SHEepruHu. OJIeKTPOCTaHIIUM  Ha
BO300HOB/ISIEMbIX HCTOYHHUKAX YHEPIHU
7.20 [TpakTHUeckue pabOThI:

OnbIThl IO HAOTIO/IEHHUIO 3EKTPU3aIVU Tesl MHAYKLIeH
Yl TIPY COTTPUKOCHOBEHHHU.

VccnenoBanue [1eMCTBUSL  37EKTPUYECKOrO0 MO  Ha
TIPOBOJHUKU U JU/IEKTPUKH.

Cbopka ¥ mpoBepka pabOTHI 37EKTPUYECKOUW Iienu
MOCTOSIHHOTO TOKa.

V3mepeHue U peryivpoBaHue CU/IbI TOKA.

W3mepeHnue 1 perynvpoBaHUe HarpsHKeHUSI.
WccnenoBanue 3aBUCUMOCTU CUJIbI TOKA, UAYILIErO uepe3
pe3ucTop, OT COMPOTUBJIEHUSI Pe3UCTOPAa U HalpsDKeHUs]
Ha pe3uCTope.

OnbITHI, JIEMOHCTPUPYIOLLUEe 3aBUCUMOCTh
3/IeKTPUYECKOr0 COTIPOTHBJIEHUS] TPOBOJHUKA OT €ro
JJIVHBI, TIJIOLa/Iv [TOTNIepeyHoro ceYeHus ¥ MaTepuana.
[TpoBepka TmpaBWia C/AOXKEHUS HaTpsDKeHUM  TIpU
1oc/ieZloBaTe/lbHOM ~ COeJMHEHWM [JIByX Ppe3UCTOpOB.
[TpoBepka mpaBusa [/s1 CUIbl TOKA TPU Tapasiie/ibHOM
coefuHeHUM  pe3ucTopoB.  OmpegesneHre  paboTHI
5/IEKTPUYECKOrO0 TOKa, WAYLIero uepe3 pe3UCTOp.
OnpejeneHve  MOIIHOCTU  3/IEKTPUUECKOTO  TOKa,
BbIZle/isieMO Ha pesucTope. VcciefioBaHre 3aBUCUMOCTH
CWIbI TOKa, UAYLIEr0 yepe3 JaMIOuKy, OT HarpshKeHUs
Ha Hel. Onpezenenve KIT[I HarpeBaresisi. ViccnenoBaHue
MarHUTHOTO B3aUMOJENCTBUSI TIOCTOSTHHBIX MarHWUTOB.
W3yyeHrie MarHUTHOTO T0JISI TOCTOSIHHBIX MarHUTOB TPU
ux o0beAWHEHWHM W  pa3jesieHud. ViccienoBaHue
JleMICTBUS 3/IEKTPUYECKOr0 TOKA Ha MarHUTHYIO CTPEJIKY.

OnbIThl,  JE€MOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbI




B3aHMOAEﬁCTBHH KaTyIIK1 C TOKOM W MdI'HHUTad OT CHJIbI
TOKa W HallpaB/JIEHWA TOKd B KdTYyLIKe. I/I3yquI/Ie

AeﬁCTBHH MArHUTHOI'O II0JII Ha IIPOBOJAHHMK C TOKOM.

KoncTtpyuposanue u HU3ydeHue paboThI
3/1IeKTPOABUTATEIS. N3mepenne KI1IA
3/1eKTPO/IBUraTe/IbHOU YCTaHOBKH. OnbIThI o

HCC/1eJ0BaHUIO ABJIEHUA BJIEKTpOMaFHI/ITHOI\/,I WHAYKIWN:
HnccjaegoBaHue W3MEHEeHUH 3HaueHus u HallpaBJ/IEHUs

MHAYKIKWMOHHOI'O TOKA

@dusnueckue sBJIeHUS B TIPUPOJE: SJIeKTpPUUeCKHe
sB/ieHUsT B atMocdepe,  3MeKTPUUYECTBO  KUBBIX
7.21 OpPraHU3MOB, MarHUTHOe Tojie 3eM/id, Apeid ToJoCoB,
POJIb MarHUTHOTO TOJIS1 /11 JKU3HU Ha 3emile, TI0JIIpHOe

CHusiHUe

TexHUYeCKHe YCTPOWCTBA: 3JIEKTPOCKOI, aMIIepMeTp,
BOJITMETP, PeOCTaT, CUETUMK II€KTPUUYECKOW SHEpPIuH,

3/IEKTPOOCBETUTe/IbHbIE  MPUOOpBI,  HarpeBaTe/bHbIE

.22 3JIEKTPOTPHUOOPHI (mpumepbI), 3/IeKTpUYecKue
NpefloXpaHUTeNH, SJIeKTPOMAarHuT, 3J1eKTPOJBUTraTe/lb
IIOCTOSIHHOI'O TOKA, FeHepaTop MOCTOSIHHOIO TOKA
9 KJTIACC
Kop,
paszen Kop sanemenra [IpoBepsiemMble 371eMeHTHI COZlepyKaHUs
a
8 MEXAHWYECKUWE ABJIEHUA
81 MexaHnuueckoe [BrKeHue. MarepuanpHasi — TOYKa.
' Cucrema otcuéra
8.2 OTHOCUTE/IBHOCTb MeXaHUUeCKOT'O JBUKEeHUS
8.3 PaBHOMepHOe NIpsIMOJ/IMHEHOE JBH)KEHHe
8.4 ###Par###HepaBHOMepHOe NPSIMOJIMHENHOE JBW)KEHHe.
CpefHsAss M MIHOBEHHass CKOPOCTb Teja  IIpH




HepaBHOMEPHOM [BHXE€HWN

85 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJTUHENHOe
[IBIKEeHHEe
8.6 #i##Par###CpoboHoe mageHue. OnbIThl ["anmues
###Par###PaBHOMepHOe [BU)KeHMe TI0 OKPY>KHOCTH.
8.7 [Teprog, ¥ yactoTa obparieHus. JIuHeliHass W yrJioBas
CcKopocTH. LleHTpoCcTpeMHUTe/TbHOE YCKOpeHre
8.8 [TepBbIii 3akoH HbroTOHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tpetuii 3akoH HbtoTOHA
8.11 HA#Par###] [pyHLAIT Cynepro3uLuu CUiI
8.12 Cwia ynpyrocty. 3akoH I'yka
#H##Par###Cuna TpeHUs:: Cula TPEHUS CKOJIbXKEHHS,
513 Cu/a TPeHusl MOKOos1, APYTUe BUAbI TPEHUS
#HH##Par###Cuna TsKeCTU W 3aKOH ~ BCEMHPHOIO
5.14 TATOTEeHUsl. Y CKOpeHHe CBOOOHOTO TafieHust
815 Oewxenve  1uiaHer  BOKpyr  CosHua.  Ilepas
KOCMUUeCKasi CKOpocTb. HeBeCcOMOCTb M meperpysku
8.16 PaBHOBecrie MaTepuasbHON TOUKH. AOCOIFOTHO TBEpPZOE
TeJsIo
###Par###PaBHoBecue TBEPAOro Tena C 3aKperiéHHOU
817 0CbI0 BpaieHuss. MoMmeHT cubl. LleHTp TskecTu
8.18 Nmnynsc Tena. MIsMeHeHve nmiysibca. VIMITy/1bC CUJIBI
8.19 3aKOH COXpaHeHus UMITyJIbCa
8.20 #H##Par###PeakTBHOE [IBU)KeHUe
8.21 MexaHuueckasi paboTa ¥ MOILJHOCTb
Pabota cunm TsbKecTH, yrpyroctd, TpeHus. CBsi3b
8.22 3Hepruv v paboTbl
[ToTeHumanbHasi 3Heprus Teja, IOJHATOrO  Haj
5:23 TIOBEPXHOCTBIO 3eM/Iv
8.24 [ToTeH1ManbHasi SHEPTHS CXKATOM MPY>KUHBI
8.25 #H##Par###Kunetiueckags  sHeprusa.  Teopema 0O

KUHETUYeCKOU SHeprum




8.26

###Par###3aKkoH coxpaHeHHUs MeXxaHWUYeCKOM SHepruu

8.27

[TpakTHueckue pabOThI:

OmnpezeneHre cpefHel CKOPOCTH CKOJIbXXeHHUs1 Opycka
WIA [BWKEHWs IIapyuKa TI0 HaKJIOHHOW TIIOCKOCTH.
OmnpefeneHre yCKOpeHUsl Tela MPU PAaBHOYCKOPEHHOM
JIBVDKEHUU T10 HAK/IOHHOM TIJIOCKOCTH.

VccnenoBanve 3aBUCMMOCTU TYTH OT BpeMeHM IIpU
PaBHOYCKOPEHHOM [JBI)KeHUH 0e3 HaualbHOW CKOPOCTH.
[IpoBepka TruWIOTe3bl: €CAU IIPU PABHOYCKOPEHHOM
NBWKeHUW 0e3 HauaJbHOW CKOPOCTH TIYTH OTHOCSTCS
KaK psifi HEUYETHBIX UHCe/l, TO COOTBETCTBYHOIIME
TIPOME)XXYTKU BpeMeHU OJJMHAKOBBI.

VccnenoBaHve 3aBUCMMOCTU CUJIbI TPEHUSI CKOJIbXKEHHS
OT CWIbl HOPMaabHOrO JaBneHus. OrnipeseneHue
Ko3(puliveHTa TpeHHs1 CKo/bXKeHUs. OrmnpezeneHve
)KECTKOCTU TIPYkKMHBIL. OripefesieHe pabOThl  CUJIBI
TPeHUsi TpU paBHOMEDHOM [IBIDKEHMH Tela 1O
TOpPU30HTA/IbHON TI0BepXHOCTH. OrmpeseneHre padbOThI
CWIbl  yOPYrocTM  MpU  TMOAbEMe  TIpy3a C
WCTOMb30BaHUEM  HEIMOJBWKHOIO U TOJBWKHOIO

OJ/I0KOB

8.28

®dusryeckue sBIEHUS B npupoje: rpujirvBbl U OTJ/IUBHI,
ABVOKeHNe IIJIaHeT ComHeuHoM CHUCTEMBbI, PpE€AKTHBHOE

ABVKEHHE JXMBBIX OPraHU3MOB

8.29

TexHuueckue YCTPOﬁCTBaI CrmnaomeTp, AaTUHUKH

TI0JI0)KEHUs], PAaCCTOSTHUS U YCKOPEHUsI, paKeTbl

MEXAHHNYEC

KUE KOJIEBAHMSA 1 BOJIHBI

9.1

KosnebatenbHoe fBrkeHre. OCHOBHbIE XapaKTePUCTHUKU

KoJ1e0aHU: rnepuon, 4aCTtoTa, dMIUVIUTY/dd

9.2

MareMaTuuecKuit u TIPY>KUHHBIN MasITHUKH.

[TpeBpatteHye SHePruy MpH KoyiebaTeTbHOM JBIKEHUN

9.3

3aryxaroiue KosiebaHusi. BbIHYKIeHHbIe KOie0aHUsI.

Pe3onanc

9.4

Mexannueckue BoiHBEL. CBOMCTBAa MeXaHHWUYECKHX BOJIH.

[TpofosnbHBIE U MONEpeyHble BOJIHBL. [IIMHA BOJIHBI U




CKOpPOCTb eé pacrpoCTpaHeHUs. MexaHnuecKue BOJIHbI B

TBEP/IOM TeJle, CeliCMUUeCKHe BOJTHBI

9.5 3ByK. I']pOMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 VHdpa3ByK U yabTpa3ByK
[TpakTryeckue paboThI:
OrmpefiesieHde  4acTOTbI M Tepuoja  KosebaHuid
MaTeMaTHueCcKOro MasiTHUKaA.
OmpesieneHde 4acTOTbl M Tlepuojia  KosiebaHui
NPY>KWHHOI'O MasiTHUKA
97 WccnenoBaHve  3aBUCMMOCTH  Tepuoja  KosjebaHui
' NOJBEIIeHHOI0 K HWUTU TIpy3a OT [JJ/IWHbl HUTH.
WccnenoBanve  3aBUCMMOCTH  Tepuoja  KosjebOaHui
NIPY)KMUHHOIO MasTHUKa OT Macchl rpysa. Ilposepka
He3aBUCUMOCTHU nepuoza KosiebaHui rpy3a,
TIO/JIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
NIPY’KUHBL. I3MepeHune ycKopeHHst CBOOOZAHOTO TMa/|eHust
du3nueckue sB/eHUS B MPUPOJe: BOCIPUSTHE 3BYKOB
9.8 JKUBOTHBIMH, 3eMJIeTpsiICeHUe, CeuCMUYecKrde BOJIHBI,
L[yHaMH, 3X0
99 TexHUueckue yCTPOMCTBA: 3XO0JIOT, MWCII0/Ib30BaHUe

y/IbTpa3ByKa B OBITY U TEXHUKe

10

SJIEKTPOMAT'HUTHOE I1OJIE 11 SJIEKTPOMATI'HUTHBIE BOJIHBI

SJIQKTPOM&FHI/ITHOE r1oJjie. SﬂeKTpOMaFHI/ITHbIe BOJIHBI.

104 CBoiiCcTBa 5/1eKTPOMarHUTHBIX BOJIH

10.2 [ITkasia 3/1eKTPOMarHUTHBIX BOJIH

103 OnekTpoMarHuTHas rnpupoga cseta. CKOpPOCTb CBeTa.

' BonHoBble cBolicTBa cBeTa

[MpakTryeckue paboOThI:

10.4 N3yueHrve CBOWCTB 3/IEKTPOMAarHUTHBIX BOJH C
TIOMOIIIbI0 MOOUTBHOTO Tesied)oHa
dusnyeckue sBJeHUST B TPUPOZe: OUO/IOrMUecKoe

10.5 JelicTBUe BU/IUMOTO, y/IbTParoJIeTOBOrO u
PEHTreHOBCKOI0 U3/Ty4YeHn!

10.6 TexHuyeckue YCTPOUCTBaA: VICII0/Ib30BaHye




3JIEKTPOMAIHUTHBIX BOJIH OJIs COTOBOI CBSI3U

11

CBETOBBIE ABJIEHUA
11.1 JlyueBas mozienb cBeTa. ICTOUHUKU CBeTa
11.2 [TpsimosiMHelHOe pacrpocTpaHeHre CBeTa
113 Otpakenue cseta. [110cKoe 3epKasio. 3aKOH OTpaKeHuUs
' cBeTa
114 [Ipenomsienve cBeTa. 3akOH IIpeJIOM/IEHUS] CBeTa.
' [TonHOe BHyTpeHHee OTpa)keHue CBeTa
11.5 JIun3a. Xog yyeut B IMH3e
116 OnTuueckass cuctema QoToanmnapaTa, MUKPOCKOINAa WU
' TeJlecKora
117 'na3 kak onTuyeckass cucrtema. baM30pyKoCTh U
' JlaTbHO30PKOCTh
118 Pasnoxenue Genoro ceeta B criekTp. OnbiTel HbIOTOHA.
' CrioxkeHre CrieKTpaJibHbIX LIBETOB. Jlucriepcrs cBeTa
[MpakTrUyeckue paboOThI:
###Par###lccnejoBanve 3aBUCUMOCTH yria
OTpakeHusl CBeTOBOI'O JIyya OT yIVia [aJieHus.
#iHPar###l3yueHrie  XapaKTePUCTUK  H300pakKeHUs
rpeiMeTa B IUIOCKOM 3epKajie.
###Par###ccnegoBanre 3aBUCHMOCTHU yria
MpeJIOM/IEHUsI CBETOBOrO Jiyya OT yrja TaZieHusl Ha
119 IpaHuLle «BO3AYX — CTEKJIO».
' #i#Par#t#l lonyuenrie  1300pakeHWM C  TIOMOLI[BIO
cobuparorieli TIUH3bI.
###Par###OnpeneneHre  (OKYCHOTO pacCTOSIHUSI U
OTNITUYECKOU CHU/TbI COOMPpAroIIell TMH3bI.
#HH#HPar###0NbITE TIO  pa3fiokeHUI0 Oesioro cBeTa B
CITeKTP.
HH##Par###ONBITEL 110 BOCIIPUATUIO LIBeTa IpeJMeTOB
NpY X Hab/TI0/IeHUH Yepe3 IIBeTOBbIe (DMIbTPhI
11.10 dusnueckue siBjieHUs B npupoze: 3atMeHust CosHLA U

JIyHbI, 1[BeTa Tes, ONTHYeCcKue siBjieHUs B aTMochepe

(uBet Heba, pedpakijus, pagyra, MUPaXK)




TexHuueckue YCTPOﬁCTBaI OUKH, MepurcKori,

L doToanmapar, ornTuyeckue CBeTOBO/IbI
KBAHTOBGLIE ABJIEHUA
11 OnbiTel Pe3epdopzia ¥ TulaHeTapHas MOJe/ib aToMma.
' Mogens atoma bopa
120 Ncnyckanve U rmorsioljeHue cBeta aTOMOM. KBaHTHI.
' JIvHelyaTble CIIeKTPbI
12.3 PasmoaktBHOCTB. Anb(a, 6eTa- ¥ raMma-u3/TydeHust
124 Crpoenne artomHoro szapa. HykinoHHasg Mogesib
' aTOMHOI 0 g7pa. M30Tormnsl
125 PagvioakTrBHbBIe TipeBpallienus. [lepuof Tionypacriaza
. aTOMHBIX si/iep
126 AnepHble peakiyy. 3aKOHbI COXpaHeHUs 3apsilOBOr0 U
' MaCCOBOI'0 YMCes
12.7 OHeprus CBsI3U aTOMHBIX sifiep. CBsI3b MacChl ¥ SHEPryr
12.8 Peakiiuu cunHTe3a u fenenus spep. ICTOUHUMKY 3HEpPryun
12 ' CouHila ¥ 3BE3]
129 fAnepHas oSHepretuka. [lelicTBUe  paJMi0aKTUBHBIX
' V3/TyueHUI Ha )KUBbIe OpraHU3MbI
[TpakTHUeckue pabOThI:
HaGnrosieHye CIUIOIIHBIX W JIMHEHYATBIX CIIEKTPOB
V3/Ty4YeHHUs..
12.10
WccnepoBanue TpPeKOB: W3MepeHHEe SHEPIUM YaCTULb
110 TOPMO3HOMY Iy TH (110 (hoTOrpadusm).
W3mepeHue paZiioakTUBHOTO oHa
dusnueckre sBJeHUS] B TNPUPOJe: eCTeCTBeHHbIU
PaiIMOaKTUBHBIHN ¢oH, KOCMUYEeCKue JIy4H,
12.11 paZjM0aKTUBHOE WU3/lyyeHue [PUPOJHBIX MUHEpPasos,
JleiCTBUe paJIMOaKTUBHBIX M3/yUeHHWW Ha OpraHW3M
yesioBeKa
12.12 TexHuyeckue YCTPOICTBaA: CIIeKTPOCKOTI,

VHJVBU/lyalbHBIA O3UMeTp, KaMepa BusibcoHa




TIIPOBEPSIEMBIE HA OI'D I10 ®U3UKE TPEEOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

Kop
MPOBEPSIeMOoro
TpeboBaHUsA

ITpoBepsiemble TPeGOBaHNsA K MPeAMETHHIM pe3y/IbTaTaM
0a30B0ro ypoBHs 0CBOeHHsI OCHOBHO¥ 00pa3oBaTe/IbHOM
MPOrpaMMbI 0CHOBHOT0 00111ero o6pa3oBanusa Ha ocHoBe PI'OC

[lonnmanue ponmd  (QU3MKM B  HAy4YyHOM  KapTUHe  MMUpa;
copMHpOBaHHOCTL 0a30BBIX Tpe/CTaB/IeHU O 3aKOHOMEePHOU CBsI3U
Y TI03HaBaeMOCTH SIBJIEHWH TIPHUPOAbI, O POMM 3KCIlepUMeHTa B
¢usrke, o cuctemooOpa3syiome pond GU3MKA B Pa3sBUTHH
eCTeCTBEHHbIX HayK, TeXHUKU M TeXHOJIOruii, 00 3Bo/IOLMU
¢u3nyecKUx 3HAHUM U MX POU B L[€JIOCTHOM eCcTeCTBEeHHOHayuHOU
KapTMHe MHpa, O BKJ/Iafle POCCHUHCKUX U 3apyOeXHBIX YUEHbBIX-
¢U3MKOB B pa3BUTHe HayKH, 0OBSCHEHHE TPOLIeCCOB OKPYXKaIOIIero

MHPa, pd3BUTHE TEXHUKHU U TeXHOJIOTUM

3HaHMs O BHJAX MaTepuu (BeLeCTBO M II0/e), O [BIKEHUM Kak
criocobe CyIeCcTBOBaHHMS MaTeprH, 00 aTOMHO-MOJIEKYJISIPHOU TEOPHH
CTPOEHUsI BelllecTBa, O (PU3MUECKOW CYIIHOCTH SIBJIEHUWA MPUPOJBI
(MexaHWYeCKHMX, TeIUIOBbIX, 3/eKTPOMarHUTHbIX W KBAHTOBBIX);
yMeHMe pa3/iMuarTh sIBJIeHHs 110 OMMCaHUI0 UX XapaKTepHbIX CBOWCTB U
Ha OCHOBe OIIbITOB, JeMOHCTPUPYIOLMX JaHHOe (PU3rUecKoe sIBJIeHUE;
yMeHHe paclio3HaBaTh MPOSIBJIeHUE W3YUYeHHbIX (PU3UUYeCKUX SIBI€HUU
B OKpYJKalollleM MHpe, Bblesisl MX CyIlleCTBeHHble CBOWCTBa

(pu3HaKM)

BnageHvie ocHoBaMM TOHSTUMHOIO anmapata M CUMBOJHUYECKOTrO
s3bIKa (DU3UKKA W MCII0/Ib30BaHWE WX Il pellleHrs1 yueOHBIX 3a/1ay;
yMeHHe XapaKTepu30BaTb CBOWMCTBA Tes, (U3MUecKue SIBJeHUS U

TMPOLIeCChI, UCTIO/IB3Ys GyH/JaMeHTa/IbHbIe U SMITUPUUYECKHe 3aKOHBI

YMeHHe On1ChIBaTh HN3y4YeHHbIE CBOMCTBA TeJl U (ﬁl)I/I3I/I‘-IECKI/Ie ABJ/I€HUA,

HCIT0JIb3YyA (I)I/I3I/I‘-IECKI/IE Be/IMUYHHBI

Brasenrie ocHOBaMM METO/OB HAyuyHOrO T[IO3HAHWSA C YUETOM
coburo/ieHnst TIpaBU/T Oe30TacHOTro Tpy/a: Hab/oZieHre (pU3NUeCKUX

SIBJTICHUM:




yMeHHe CaMOCTOSTe/IbHO COOMpaTh SKCIIePUMEHTA/NbHYH YCTaHOBKY
13 JaHHoro Habopa 0OOpy/IOBaHMS TI0 WHCTPYKLMH, OMHCHIBATh XO[
OTbITA U 3aMKChIBaTh €ro pe3ynbTaThl, ((OPMY/IUPOBATh BbIBO/bI;
NIpOBe/leHue MPSIMbIX U KOCBEHHbBIX U3MepeHU (pr3nuecKnux BeTMUMH:
yMeHHWe TIJIAaHUPOBAaTh W3MEPEeHHs, CaMOCTOSITeJIbHO COOMpaTh
5KCIIepUMEHTa/IbHYy0 ~ YCTAHOBKY II0 WHCTPYKLIMM, BBIYHC/ATH
3HaueHue BeJMUMHbl M aHaJU3UpOBaTh MOJyueHHbIe pe3yJbTaThl C
YUETOM 3a/IaHHOU MOTPEeIIHOCTH pe3yIbTaTOB U3MepeHUH;
NIpOBe/IeHHe  HEeC/IOKHBIX  3KCIepUMeHTalbHbIX  WCCIe[0BaHuUM;
CaMOCTOATE/ILHO ~ COOMpaTh JKCMEepUMEHTA/bHYI0 yCTaHOBKY U
NIPOBOJUTh  WCC/Ie[0BaHWE [0  WHCTPYKLUM,  IpeJCTaB/sATh
TO/Ty4eHHbIe 3aBUCUMOCTH (DU3MUECKUX BeWYMH B BUZe Tabiul U
rpaMKOB, yUUTHIBaTh [TOrPELLIHOCTH, JieJlaTh BEIBO/bI 110 pe3y/bTaTam

Hnccaea0BaHUA

[TonnmaHue  XapakTepHbIX  CBOMCTB  (M3UUECKUX  Mojesel
(MaTepuanbHasi TOukKa, abCOMIOTHO TBEPZOE Te/o, MOJEe/NN CTPOEeHUs!
rasoB, >XMJKOCTed W TBEPJBIX TeJ, IUlaHETapHas MOJelb aToMa,
HYK/IOHHasl MOJe/lb aTOMHOIO $/ipa) U yMeHHe TNpPUMEHSATb UX JJIs

00bsicHeHUs (PU3NUECKUX TIPOLIECCOB

YMeHue 00BSICHATH (hH3UUYeCcKHe TPOLeCCHl M CBOWCTBA Tesl, B TOM
yhc/le U B KOHTEKCTe CUTyalldd IpaKTHKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BbISIBISTb NPUYMHHO-C/IeJCTBEHHbIE CBSI3U U
CTPOUTH O0BbsICHEHHE C OTIOPOM Ha M3y4YeHHbIe CBOWCTBA (U3MUECKUX

HBJ'IeHPIﬁ, @HBHQGCKI/IE 3dKOHBI, 3dKOHOMEDHOCTH U MO e/

YMeHue peliaTb pacuéTHble 3alaud (Ha Oa3e 2 — 3 ypaBHeHWUi),
WCIO/Ib3ysl 3aKOHbI U (OpMysbl, CBs3bIBarOLUe (U3UUeCKUe
Be/IMYMHBI, B UACTHOCTH, 3alMChiBaTb KpaTKOe YCJOBHE 3aZlauM,
BBLISIBJIATH HEJOCTAIOLI[Me JaHHbIe, BbIOMPATh 3aKOHBI W (HOPMYIIbI,
HeoOXoZMMbIe /ISl eé PelIeHHs], UCTI0/Ib30BaTh CIIPABOYHbBIE /IaHHBIE,
MPOBOJUTHL DPACUéTbl M OL€HMBaTh PeaTUCTUYHOCTh TMOIYYEHHOIO
3HaueHUs: GU3NUECKON BeJIMUMHBI; YMeHHe OMpe/esiaTh pa3MepHOCThb

(1)PI3I/I‘JECKOI>'I BeJ/IMUHHBI, HOJIy‘—I@HHOﬁ IMpyU pelieHrnn 3ad4n

YMeHue xapakTepu3oBaTb [IPUHLIMIBI  JIeHMCTBUS TeXHUUYECKUX
YCTPOMCTB, B TOM UHCJ/ie OBITOBBIX INMPUOOPOB, W TPOMBIIIIEHHBIX
TeXHOJIOTMUeCKUX MPOLIeCCOB M0 UX OMHCaHUIO, UCTO/b3ysl 3HAHUS O

CBOMCTBaX (DHU3UUECKUX sBJIEHUH MW HeobxoJuMble (dU3NUecKue




3dKOHOMEPHOCTH

10

YMeHHe UCMO/b30BaTh 3HaHUA O (U3WUECKUX SBJIEHUSX B
TOBCeJJHEBHOM XM3HM 11 obecrieueHnss 06e30MacHOCTH  TIPH
obparieHd ¢ OBITOBBIMH ~ TIpUOOPAaMU W TEXHHUUECKUMHM
yCTPOWCTBAMU, COXPAHEHHWsS 3[0POBbS M  COOMIO/IeHUS] HOPM
9KOJIOTUYECKOTO TIOBeZieHUs] B OKpYJKalolllell cpefie; TIOHMMaHUe
HeoOX0JUMOCTH TIPUMEHEHHUSI JOCTWKEHUH (U3MKKA M TeXHOJIOTHM

JJI palliOHA/IBHOI'O IPHUPOA0ITI0/Ib30BaAHUA

11

OnbIT TIOMCKa, TpeoOpa3oBaHMs M TIPeZACTaBeHUsT WH(MOpMaIUK
(bU3MYeCcKoro Ccojiep)KaHusi C WCI0b30BaHUEM HWH(OPMal[OHHO-
KOMMYHHUKATUBHBIX TeXHOJIOTMA; YMeHHe OIIeHHWBaTh [[OCTOBEPHOCTh
MOJIyueHHOM WH(OpPMaIlMM Ha OCHOBE UMEIOIUXCS 3HaHUW U
JIOTIOJTHUTE/IbHBIX ~ MUCTOUHWUKOB;  yMEHHEe  HWCIIO/h30BaTh  TIPU
BBIMO/ITHEHUM YUeOHBIX 3a/laHUN HAYYHO-TIOMYJ/SIPHYIO JTUTEpPATypy
(bu3MYecKoro cojep)kaHusi, CTIpaBOUHbIe MaTepuasibl, PeCypChl CeTu
WuTepHer; BnajeHWe 0a30BLIMM  HaBblKaMu  TipeoOpa3oBaHUs
vHpOpMaLMM W3 OAHOM 3HAKOBOM CHUCTeMbl B [JpYryl0; YyMeHUe
co3/iaBaTh COOCTBEHHbIE TMHMCbMEHHbIE W YCTHble COOOIeHHWs Ha

OCHOBe I/IH(bepMaL[I/II/I N3 HeCKOJIbKMX NCTOUYHHUKOB




INEPEYEHD 3JIEMEHTOB COJAEPXAHUA, IIPOBEPSAEMbBIX HA OI'D

110 ®PU3UKE
Kop ITpoBepsieMbIii 3/IeMeHT COiePXXaHHUSA
1 MEXAHUWYECKUWE ABJIEHUA
11 MexaHuueckoe BwkKeHuhe. MatepuanbHas Touka. CucremMa  OTCuéTa.
' OTHOCUTENTBHOCTD JBUKEHUS
PaBHOMepHOe U HepaBHOMepHOe ABWKeHUe. Cpennsiss cKopocTb. dopmyna fis
1.2 BBIUMC/IEHUsI CpeJlHel CKOPOCTU: V = S/t
PaBHOMepHOe TIPSIMOJIMHEWHOEe [BUW)KeHHe. 3aBUCHMOCTb KOOPJWHAThI Tea OT
BpeMEeHU B C/lyyae paBHOMEPHOTO TMPSIMOJIMHEMHOTO [IBUYKEHUS:
13 xX(1)=x,+ut
'padyky 3aBUCUMOCTA OT BpeMeHH [Jii TPOeKIMM CKOPOCTH, TIPOeKI[1Ur
repemMenieHusi, IMyTH, KOOPAWHATbl TIPU PABHOMEPHOM IIPSIMOJIMHEMHOM
JBYDKEHUN
3aBMCUMOCTb KOODJAWHAThl Tejla OT BpPEMEHUW B CJIyuae PaBHOYCKOPEHHOI'O
TIPSIMOTMHEMHOTO /IBV)KEHUS:
7
Se(f)=vp =i+ ay* %
®opmysibl 11 NPOEKUUU TepeMelleHUs, TPOEeKIMM CKOPOCTU M TPOEeKLUU
YCKOPeHUsI IPU PaBHOYCKOPEHHOM TPSIMOJTMHEHOM [IB)KEHUH:
1.4 s.(D=vy,.-t+a,- L,
2
Ur('f) =Upy T, I,
a.(f) =canst,
uh.: - u-_l.: =2a,s,
I'padviki 3aBUCMMOCTA OT BpEMEHH [J/is1 TPOEKLUU YCKOpPEeHUsl, TpOeKLUn
CKOPOCTH, TIPOEKLIMM T[lepeMeleHrs, KOOpPAWHATbI TIPU PaBHOYCKOPEHHOM
TIPSIMOTMHEMHOM [JIBUYKEHUU
1.5 CBobopHoe mazieHre. PopMyIibl, OMMCHIBAIOIIKME CBOOOAHOE IMajieHre Tesia 10

BEPTUKA/IA (,E[BI/I)KQHI/IE T€/la BHU3 W/IHW BBEPX OTHOCUTE/JIbHO IMIOBEPXHOCTHU

3emmm). I'padvikyi 3aBUCMMOCTM OT BpEMEHU [Uis TPOEKLMU YCKOPEeHWs,




MpoekKgrr CKOPOCTH KW KOOpAWHATHEI TIIpH CBOGO,E[HOM MnaieHnn TeJa 110

BepTHKAa/H

CKOpOCTh pPaBHOMEDHOTO JBWKEHHs Tejla IO OKPYKHOCTH. HaripasieHue
CKOPOCTH.
dopmysia /11 BBIUMC/IEHHWST CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTH W TepPHO[
obparrieHust:

2MR

T

LleHTpocTpemMuTenbHOEe  ycKOpeHWe. HampaBsieHre 1LIEHTPOCTPEMUTETBEHOTO

yckopeHnusi. @opmyra Jj1s1 BBIYMC/IEHUS] YCKOPEHUS:

1.6
2
L L
% R
dopmyra, CB3bIBaOLIast TIEPUOJ, U UaCTOTy 00OpaliieHust:
V= !
'
Macca. ITnotHOCTE BewjectBa. PopMysia [j1s1 BBIUUC/I€HUS [IJIOTHOCTHU:
i m
1.7 ¥
1.8 Cuna — BeKTOpHas pusnueckas BesinurHa. CrioykeHue Cui
1.9 fABnenvie nnepuyu. IlepBbiii 3akoH HeroTOHA
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHaripaB/1eHHOCTh BEKTOPa YCKOPEeHHsI Tejla U BeKTOpa CUJIbI, 1eMCTBYIOIe Ha
Tes0
B3aumogeincrsue ten. Tpetnii 3akoH HeroToHa:
F‘\ pe _F o)
1'11 21 1—=2
1.12 TpeHue MOKOs M TpeHue CKOJibKeHusl. dopmya [/11 BBIUUC/IeHUSI MOAYJISL CUJIbI




TPEHUA CKOJIbXKEHHA:

FIF =n-N

1.13

Hedopmariusi Tena. Ympyrvue u Heymnpyrue fedopMaidi. 3akoH YTpPyroi

nedopmaiiuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IPHOE TSroTeHue. 3aKOH BCEMHUPHOI'O TATOTEHUS:

my -m,
Fog. =1 2
R>
Cuia TspKecTH. Y cKOopeHHe cBOOOZAHOTO MasieHusl.
dopmya 151 BBIUMC/IEHUS CUTbI TShKeCTH BO/M3U noBepxHocTy 3emin: F = mg.
[erxenue raHeT BOKpYr CosHija. IlepBas kocMuueckast CKOpPOCTb.

HeBecomocTb 1 neperpysku

1.15

I/IMHYJ'H:C TeJla — BEKTOPHAsA Q)HBI/I‘-IGCKEIH Be/IM4YHKHa.
p=mo

I/IMHYJH:C CUCTeMEI Tes. I3MeHeHUe HUMITYJIbCA. I/IMHYJ'I]:C CHJIbI

1.16

3aKoH COXpdHEHUA UMITYJIbCa AJIA 3aMKHYTOﬁ CHUCTeMBI TeJl.
Dp=nyUy +my U, =const

PeakTuBHOeE JIBI)KEHHE

1.17

Mexanuueckast pabota. @opmyra /st BBIUKC/IeHHs] pabOThI CHIBL:

A=FFoosct

MexaHnueckast MOLLIHOCTb:

1.18

Kunetnueckas u MOoTeHI1a/IbHas SHepPrud. d)opMyJIa AJ1s1 BBIUMC/IeHU A

KHWHeTUUeCcKoi SHepruu:




2
mu-
By

Teopema o KuHeTHYecKoW sHeprun. PopMyia ZJisl BBIUUCIeHUs TOTeHLUaTbHOU

SHEepruu TeJjia, mogHATOro

HaJl 3eMJIEH:

E_=meh
P e

MexaHnuecKas SHeprus:

E=E;+E p
1.19 3aKOH COXpaHeHHsl MexaHWnueCcKou sHepruv. dopmysa [j1s 3aK0Ha COXpaHeHUs!
MexaHWUeCKOM SHepruv B OTCYTCTBHeE CUJ TpeHusi: E = const.
ITpeBpaiieHrie MexaHUUeCKOM SHEPTUX NIPU Ha/IMUNUY CHJIbI TPEHUS.
[IpocTble MexaHU3MBbI. «30/I0TO€ PaBU/I0» MEXaHUKHU.
Pbryar. MomeHT cusibl: M - Fl.
Y cyioBre paBHOBECHS phlyara:
M +M, +..=0
1.20
[ToaBWKHBINA 1 HeroABYKHbIN 6/10Ku. KIT/] MpoCThIX MeXaHU3MOB,
Tj= ‘4110413313:&3
‘4‘3&'.[]_‘.':&1!333&3
[aByienvie TBépAoro Tesna.
dopmyJia /151 BBIUMC/IeHUs [JaB/leHnst TBEPIOro Tesa:
_F
! AT
[aBnenue rasa. ATMoccepHoe JaBiieHue.
L2l I'mppocratuyeckoe [jaBjieHre BHYTPU XXUAKOCTH.
@dopmyJia /151 BBIUMC/IEHUs JaBIeHNs BHYTPU KUAKOCTU:
P=pgh+Dn,
1.22 3akoH Ilackansa. ['mapaBmueckni pecc
123 3akoH Apxumena. dopmyna a8 OnpefesieHHs BBbITAJIKMBAOLIEW CUIIbI,

JIeMCTBYIOIIeH Ha Teslo, TIOTPY>KEHHOe B >KUAKOCTb WJIU ras:




F_ﬂ._l:m. =ng

YcnoBue nnaBaHus Tena. [InaBanue CyaOB ¥ BO31yXOIl/laBdHHE

1.24

MexaHuueckue KosiebaHUsl. AMIUIMTYZQ, TI€PUOJI M YacToTa KoJyieOaHUH.

dopmyiia, CBSI3bIBaKOIIast YaCTOTY U Tepro/| KoyiebaHuit:

1.25

MaTtemaThueckuii U TIPY)KMHHbIM MasTHUKU. [lpeBpalljeHuWe >SHepruu mnpu

KoJiebaTe/IbHOM ABYO)KeHWHU

1.26

3aTyxaroiue kKonebanust. BeIHYK1eHHbIe KoneOaHust. Pe3oHaHC

1.27

MexaHuuecKre BOJIHBI. HPO,E[OJILHBIE " T1iorepeyvyHbie BOJIHBI. ,Z[]'II/IHEI BOJIHBI U

CKOPOCTb PacrpoCTPaHeHUsI BOJTHBI:

L=v-T

1.28

3ByK. ['poMKOCTb U BbICOTAa 3ByKa. OTpakeHHe 3BYKOBOW BOJIHbI Ha IpaHULe

IByX cpesl. IH(pa3ByK U y/lbTPa3ByK

1.29

IMpakmuueckue pabombl

V3mMepeHue cpefHel TJIOTHOCTH BEIeCTBA; apXUMEJOBOH CHUJIBbI; >KECTKOCTH
MIPY>KUHBI, KO3(h(dUI[MeHTa TPEHUSI CKOJIbXKeHUsT; pabOThl CH/IbI TPEHHMS, CHJIbI
yIPYrOCTH; CpeiHell CKOPOCTH JBW)KeHHS OpycKa M0 HaK/JIOHHOH IUIOCKOCTH;
YCKOpeHHs1 OpycKa TIpY /IBIDKEHUM [0 HAK/JIOHHOW TIUIOCKOCTH; YaCTOThI M
nepyojia KosiebaHWM MaTeMaTHUYeCKOr0 MasTHHMKA; YacTOThl W  Tepuoja
Kosie0aHWH TIPY)KUHHOTO MasiTHUKA; MOMEHTA CHUJIbl, I€MCTBYIOIIEro Ha phlyar;
paboThI CWIBI YMPYrOCTH TPU TIOAbEME TIpy3a C TIOMOIIbIO HEMOABUKHOTO
6/10ka; pabOThI CH/BI YIIPYTOCTH TIPH MOABEME I'Py3a C MOMOIIBIO TTOBH)KHOTO
OJ10Ka.

VccneoBaHWe 3aBUCUMOCTH apXMMEZIOBOM CH/IbI OT 00bEMa TMOTrPY>KEHHOH
YaCTH Tejla U OT TUVIOTHOCTHU >KUIKOCTH; He3aBUCHMOCTH BBITAIKUBAOIIIEH CHJIbI
OT MacChl Tejla; CUJIbI TPEHHUS CKOJTLKEHHUS OT CU/Tbl HOPMAa/IbHOT'O /IaB/IeHUsT U OT
poZia TIOBEPXHOCTH; CHUJIbI YIPYTrOCTH, BO3HHUKAIOIIEH B TPY>KHUHE, OT CTereH!
nedopmaliiy TPY)XKUHBI; YCKOPeHUsi OpycKa OT yIJla Hak/JIOHA HarpaBJIsioIek;
nepro/ia (4acToThl) KosiebaHWH HUTIHOTO MasiTHWKA OT JJIMHbI HUTH; TepUo/a
KosiebaHWi TPY>KUHHOTO MasiTHUKAa OT MacChl TPy3a M >KECTKOCTU TIPY>KUHBI;
HCC/IelIoBaHUe HEe3aBUCMMOCTU TIepuoJia KojeOaHWi HUTSHOTO MasiTHMKA OT

Macchl rpy3a. [IpoBepka yC/0BUsSI paBHOBECHS pbluara




dusuueckue s61eHUs 6 npupode: TIPUMepbl [BWKEHUs C pasIdYHbIMU
CKOPOCTSIMM B JKMBOW U HE)KWBOW MPHUPO/ie, JeHUCTBHE CUJIbI TPEHUS B MPUPOJE U

TeXHUKe, TIpW/IWBbBI KW OTJ/IMBbBI, [ABW)XEHUE IIJIaHET ConHeyHoM CHUCTEeMBI,

1.30 peaKkTUBHOE [IBW)KEHHeE JKHMBBbIX OPraHM3MOB, pblUaru B Tejle YeJ0BeKa, BIUSHHE
aTMOC(epHOro [aBjeHHs] Ha >KUBOW OpraHW3M, IlaBaHWe pbI0, BOCIIPHUSITHE
3BYKOB >KMBOTHBIMU, 3eMJIeTpsiCeHHe, celiCMUUeCKUe BOJIHBI, LIyHaMH, 9X0
TexHuueckue ycmpolicmed: CITAJOMETpP, JAaTUMKH TI0JIOKEeHHs, PacCTOSTHUSI U
YCKOpeHUs, [AWUHAMOMETD, TOJLUWIIHAKY, pakeTbl, pblyar, MOABWKHBIA U

131 HETIO/IBWKHBIM OJIOKH, HAaKJIOHHAsi TUIOCKOCTb, TPOCTble MeXaHW3Mbl B OBITY,

' CoOoOIIaoIHecss COCYZbl, YCTPOMCTBO BOJOIPOBO/A, THUAPABIMYECKHNA TIpecc,
MaHOMeTp, 0OapoMeTp, BBICOTOMEp, TIOPLIHEBOW HACOC, ApeoMeTp, 3XOJIOT,
WCTIO/Tb30BaHKe YIbTPa3ByKa B OBITY U TeXHUKE

2 TEITVIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKY/IIPHO-KWUHETUUECKOW TEeOPUM  CTPOEHUs

2.1 BelriectBa. Mojiesin TBEP/IOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUM BelllecTBa.
Kpucraniueckue 1 amopdHbIe Tesla

25 [BwkeHre yactuy BewjectBa. CBsI3b CKOPOCTM [IBW)KEHMSI 4YacTUL] C

' Temriepatypoii. BpoyHoBcKoe BwkeHue, quddy3us

2.3 CmauviBaHUMe U Karu/IsipHbIe sIBJIeHUs

24 TersioBoe pacliMpeHUe U CKaTve

2.5 TenioBoe paBHOBeCHe

26 BHyTpeHHsi1 5Heprusi. PaboTa u Teruiornepefiaua Kak CrHocoObI H3MeHeHUs

' BHYTPEHHeHN SHepruu

2.7 Buzpl Terionepeauu: TerionpoBOLHOCTb, KOHBEKLMS, U3/TyueHue
HarpeBanne u oxnaxzgeHue Tejn. KoimmuecTBOo  TeruioTel. Y /enbHas
TeIJIOEMKOCTh:

2.8 ; :

Q=cm(t,—1,)
3aKOH COXpaHeHWsl SHepPruy B TeIUIOBBIX IIpoLieccax. YpaBHeHHe TeruioBOro
OanaHca:

2.9
0+0+.=0

2.10 Vcnapenue ¥ KoHjeHcauus. VI3MeHeHWe BHYTpeHHel SHepruu B Mpolecce

WCrapeHusi Y KOHJeHcaluu. KureHue >KUJKOCTU. YJienbHasi TervioTa




napoobpa3zoBanusi: L = Q/m

2.11

BnaxxHocTs Bo3ayxa

2.12

[TnaBnenve wu KpucrauMsauys. lV3MeHeHVWe BHYTpeHHEM SHepPruvd IIpU

IJIaBJIEHWW U KPUCTAJIJIN3dlUH. y,[[e.IIBHaH TeI1JI0OTa I1JIaBJIeHHA:

,_9

P
m

2.13

BHyTpeHHsd 3Heprus Cropanus TOIJIMBa. Y [je/ibHasi TerjioTa CrOpaHusl TOTLIMBA:
q=Q/m

2.14

[TpuHLUITEI paboThI TeTIOBLIX ABUrarenei. KI1/ TerioBoro gBurareis

2.15

ITpakmuueckue pabombil

M3mepeHue ye/bHON TETVIOEMKOCTH MeTal/IMuecKoro LWIMH/PA; KOTWYeCTBa
TEIJIOThI, TIOJTyYeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCHUPOBAHHOM
MacChl, B KOTOPYIO OIyIl[eH HarpeThlid LWIWHAD; KOJTWYECTBA TETUIOTHI,
OTJIAHHOTO HArpeThiM LIWMHJPOM, TOC/Ie OMyCKaHWs ero B BOJYy KOMHATHOH
TeMIIepaTypbl; OTHOCHUTE/NBHOM B/IQKHOCTH BO3/yXa; Y/eJbHOH TEIJIOThI
niaBjaeHus JibAa. VlccnenoBaHWe UW3MEHEHWsI TeMIepaTypbl BOABI  TIPU
Pa3/MUHBIX YCJIOBUSIX; SIBJIEHUS TErIo0OMeHa NP CMEIWBAHWUU XOJIOJHOU |

ropstueid BOZbI; IpoLiecca NCTapeHust

2.16

dusuueckue sieneHuss 8 npupode: TIOBEPXHOCTHOE HATsDKEHWE W KallW/UISPHbIe
sIBJIeHUsI B TIPUPOJie, KPUCTA/UIbI B TIpUpoje, u3nydeHue CosHIla, 3aMep3aHue

BO/I0EMOB, MOPCKHe Opu3bl; 0Opa3oBaHHe POCHI, TYMaHa, UHesl, CHera

2.17

TexHuueckue ycmpoticmea: Kalw/uisipbl, IPUMepbl UCII0/Ib30BaHUSI KPUCTAJIIOB,
JKUJKOCTHBIM TepMOMETp, /aTUMK TemrepaTypbl, TEPMOC, CUCTeMa OTOIJIEHUS
[IOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBasi TypOMHa, JBUraTenb BHYTPEHHETO

CropaHust

SJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpu3ailus Tesl. [lBa BUJa 3/IeKTpUUeCKUX 3apsi/ioB

3.2

B3aumo/ieiicTBUe 3apskeHHbIX Tesl. 3akoH KysioHa

3.3

3aKOH COXpaHeHUsl 37IeKTPUUeCKOro 3apsiia

3.4

OnekTpuueckoe rmose. HampsokéHHOCTH 3/eKTpUueckoro Toss. IlpuHumn

CyNepIiO3ULIUM 3JIEKTPUUYECKUX T10Jiel (Ha KaueCTBEHHOM yPOBHE)




Hocurenu 3JIEKTPUYECKHX 3apAO0B. ,ﬂeﬁCTBHe 3JIEKTPHUYECKOIrO TIIOJId Ha

3.5
371eKTpUueckue 3apsi/bl. [IpOBOAHUKY U IU3/I€KTPUKU
IToCcTOsIHHBIN 3/1IeKTPUUECKUN TOK. [lelCTBUS 3/1eKTpryecKoro Toka. Cuia Toka.
Hamnpsokenue.
3.6 I=qt,U=Aq
ONeKTpUYEeCKoe COMPOTUB/IEHHE. Y IeJIbHOE 3/IeKTPUUeCKOe COMPOTHB/IeHUE:
3.7 R =pl/S
3akoH Oma f/1s1 yuacTka snektpuueckoi tenu: I = U/R
3.8
ITocnesoBarenbHOE COeiHeHYe TIPOBOJHUKOB:
e FT—FT ATT - _ L
3.9 [TapaniensHOe coefyiHeHYe ITPOBOJHUKOB PaBHOI'O COIPOTUBJ/IEHUS:
R
U=U,I=I+1I;R=—.
ST B 2
CwMmeliaHHbIe COeIMHeHUs [IPOBOJJHUKOB
PaboTa ¥ MOIITHOCTh 3/1eKTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoy/is — JleHua:
2
3.11 Q =] "-R-t
312 OnwiT Jpcresa. MarHuTHOe moJie MNPSIMOTO TMPOBOJHUKA C TOKOM. JIMHUM
MarHMTHOM UHJYKLUN
313 MarHvuTHOe T1OJIe TIOCTOSIHHOTO MarHurta. B3anMmozelcTBHe TMOCTOSIHHBIX
MarHvMTOB
3.14 elicTBYe MarHUTHOTO TI0JIsSI Ha TIPOBO/IHUK C TOKOM
3.15 OnpiTel @apages. fIByieHue 3/1eKTpPOMarHUTHOM UHAYKLMK. [IpaBusio Jlenna
3.16 ITpakmuueckue pabomnl

I/I3Mep9HI/Ie 3JIEKTPHUYECKOTI' O COIIPpOTHUBJIEHUA pe3nucTopa; MOIINHOCTH

3/IEKTPUYECKOT0 TOKa; pPabOThI 3/IEKTPUUECKOTO TOKA.




VccnefoBaHve 3aBUCMMOCTH CWU/Ibl TOK3, BO3HHMKAKOLIEr0 B IPOBOJHUKE
(pesucTopsl, 1aMIIOuKa), OT HanpsbKeHWs Ha KOHLIax MPOBOJHUKA; 3aBUCUMOCTH
COTIPOTHBJIEHUS OT JJIMHBI IPOBOJHUKA, MJIOLIAJM ero MoNepeyHoro ceyeHus U
yZle/IbHOT'O COTPOTUBIIEHUSI.

ITpoBepka mpaBuia AJisl 3/1IEKTPUUECKOr0 HarpshKeHWs IIPU MOoC/e0BaTelbHOM
COeZIMHeHUM TPOBOJHMKOB; IpaBWa [JI1 CWIbl 3JIEKTPUYECKOIO TOKa IpH

rapa’suie/IbHOM COeJUHeHHU MPOBOJHMKOB (Pe3UCTOPbI U JIaMIIOUKa)

dusuueckue seneHUsi 8 npupode: 3NEeKTPUUYeCKWe siBleHUs B armocdepe,

3.17 3/IeKTPUYECTBO ’KUBBIX OPraHU3MOB, MarHUTHOe IoJjie 3eM/IH, Apeid MoJI0CoB,
POJIb MarHUTHOTO TOJISA [J1s1 )KU3HU Ha 3eMJie, NOJIIPHOe CUSTHUe
TexHuueckue ycmpolicmea: >71€KTPOCKOII, amriepMmeTp, BOJIbTMETp, PeocTarT,
CUBTUMK  3/IEKTPUUECKOW  SHEpruM,  3/IeKTPOOCBeTUTe/bHbIe  TPUOOPHI,

3.18 HarpesaTeJ/IbHbIe 3JIeKTPOTIPUOOPEI (mpuMepsr), 371eKTpUYecKue
NpefloXpaHUTe/NN, 3/eKTPOMAarHuT, 3/eKTpPOJBUrare/b IIOCTOSIHHOIO TOKa,
reHepaTop IOCTOSIHHOI'O TOKa

3.19 DJIeKTPOMarHuTHbIe BOJIHBI. [11Kana 3/1eKTpOMarHUTHBIX BOJIH

3.20 JlyueBast mogienb cBeta. IIpssMonHeliHOe pacripoCcTpaHeHye CBeTa

3.21 3aKoH oTpakeHus cBeTa. I110cKoe 3epkano

3.22 [IpeniomiieHue cBeTa. 3aKOH Mpe/IOM/IEHUs CBeTa

3.23 Hducniepcus ceeta

394 JIunza. Xop nyded B nmH3e. POKyCHOe paccTosiHMe JIMH3bl. OnTuueckas cuia

' qmuH3el: D = 1/F

3.25 I'71a3 Kak ontuyeckasi cucreMa. OnTuueckyie mpuOopsI
ITpakmuueckue pabombil
###Par##l13MepeHrie ONTUYECKOW CUIBI COOMparoIel JMH3bI, (OKYCHOTO
paccTosiHUS coOuMpatolieii TMH3bI (TT0 CBOMCTBY PaBeHCTBA pa3MepOoB ITpeiMeTa U
n300pakeHHs], KOTJa TpeJMeT pacIojioKeH B JBOWHOM (hOKyce), TIOKa3aTers

3.26 TIpesIOMJIeHUs] CTeKJIa.
#it#Par###llccnenoBanue CBOMCTBa M300pakeHMs], TIOJYYEHHOTO C TIOMOII[BIO
cobuparolrield JIMH3bI; W3MeHeHHWs] (OKYCHOTO PpacCTOSIHUSI ABYX CJIOXKEeHHBIX
JIUH3; 3aBUCUMOCTH YIJIa IpeJIOM/IeHHsI CBeTOBOIO Jjly4ya OT yrja NajleHusl Ha
rpaHuLie «BO3AyX — CTEKJ/IO»

397 dusuueckue seneHus 6 npupode: 3atMeHus ConHua u JIyHbI, LiBeTa TeJ,

ONTUYEeCKUe siBJIeHUs B atMocdepe (LiBeT Heba, pedpakifusi, pagyra, MUPax)




TexHuueckue ycmpoﬁcmea: OUKH, TII€PHUCKOII, (I)OTOEIH]'IapaT, OInTHu4YeckKue

3.28
CBETOBO/bI
4 KBAHTOBGLIE ABJIEHUA
il PasnoakTMBHOCTb. Asb(a-, Oeta-, ramMma-usnydenusi. Peakiiuu anmbda-u Oeta-
' pacriazia
4.2 OnbiThl Pe3epdop/a no paccesiHuro anbda-uactull. [1aHeTapHasi Mo/ie/ib aTOMa
4.3 CoctaB aToMHOrO sifipa. M30Torbl
4.4 [Tepyoj mosypacriazia aTOMHBIX s/iep
4.5 fAnepHble peakiu. 3aKOHbI COXpaHeHUs 3apsi0BOr0 ¥ MacCOBOT'0 yuce
dusuueckue seneHuss 8 npupode: eCTeCTBEHHbIM paJUOAKTUBHBIA (OH,
4.6 KOCMUUYeCKHe JIyud, paJWO0akTUBHOEe WU3/IyueHWe T[PUPOJHBIX MUHEepasoB,
JleliCTBUe paZJMOaKTUBHbIX U3/yUeHHI Ha OpraHu3M uesioBeKa
47 TexHuueckue ycmpolicmea: CeKTPOCKOT, UHAWBUYabHBIN [03UMeTp, KaMepa

BI/IJ'H:COHa, A0€ePHAs SHEPreTuka




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» ®u3nKa: 7-¥ Kmacc: 6a30BbIi YpPOBeHb: YueOHUK; 3-e U3/laHre, mepepaboTaHHOe
[MTepeniikuH V.M., ViBaHoB A.W. AkioHepHOe 06111ecTBO «V3/1aTebCTBO
«[Ipocserenue»

» ®u3snka: 8-i kacc: 6a30Bbili ypoBeHb: yueOHUK; 3-e U3/aHue, rmepepaboTaHHOe
[Mepoimkua M.M., MiBaHoB A.U. AkijnoHepHoe 00611iecTBoO «/37aTeibCTBO
«ITpocserjeHue»

» ®u3mka: 9-1 ksacc: 6a30BbIl YpOBeHb: YueOHUK; 3-e u3aHue, epepaboTaHHOe
[Tepeniikud .M., I'ytauk E.M., IBanoB A.U. u p. AKIlMOHepHOe 00111eCTBO
«3parensctBO «IIpocBerieHre»

OTIO/THUTe bHas uTeparypa - Jlykammk B.U., ViBanoBa E.B. C6opHUK 3a/1au 110
dbusuke a1 7-9 KnaccoB

o61ieoOpa3oBaTebHBIX yupexaeHui. - Tuxomuposa C.A. Pabouast TeTpab 110
du3mke. Cepusi pabourx TeTpajiel, OXBaThIBAOIIHX

BeChb MaTepHras Kypca (PU3UKH [1/1s1 KayKJ0ro Kaacca OTAeNbHO. - ['eHeHIITelH
J1.3., Kupuk JI.A., 'enbdratr .M. Perie6HuK 110 pusrike. Pazbop perieHuii
CJIOXKHBIX 33/1a4 C TT0/IPOOHBIMU TTOSICHEHUSIMH.

KOHTpOJ/IbHO-U3MepuTe/IbHbIe MaTepuasbl - TUIOBbIe BapUaHThI POBEPOYHBIX
paboT J/1s1 TeKYIIlero KOHTPOJISl YCIIeBaeMOCTH T10 KYPCY

¢bu3uku 7-9 Kmaccel. - Becepoccutickast mpoBepouHast pabota (BITP) o dusuke

JUIS TUarHOCTUKY 3HAHUM



BbIITyCKHUKOB OCHOBHOM 1IKOJIBI. - TpeHUpoBOoUHbIe TecThl (hopmaTta OI'D st
3aKperieHUsl KIF0UeBbIX MOHSATHUN U MOATOTOBKHU

K FOCy,qapCTBeHHOI‘/JI WTOI'OBOM dTTeCTallliu.

METOJNYECKHWUE MATEPUAJIbI /11 YUUTEJIA

1. YuebHO-MeTOAMUECKOE OOecrieueHue MPOLIeCCOB MPeroiaBaHust XUMUH,
6uosoruu, GU3NKU

Ha YPOBHSIX OCHOBHOI'O 00111ero v cpefiHero ob1ijero 00pa3oBaHus C BK/IIOUEHHEM
JIOTIOJTHUTE/TbHOTO UH)KeHepHOT0 KOMITOHeHTa: MeTo/luuecKre peKoMeHjaluu /
H.A.

3arpanuyHag, JI.A. ITapmrytuHa, A.A. fIkyta, A.C. I'opozgenckas, O.H.
JloreuHoBa. — M.:

®I'BHY «MHCTUTYT cofilep>KaHUsSI M MeTO/I0B o0yueHusi», 2024. — 73 c.

2. KoHTekcTHble 3a7iaun. 3afjaHus K yuebHomy Kypcy «Pu3nka»: yueOHoe
rocobue / A.A.

fAxyTa, JI.U. AcaHoga ; nog pen. JI.A. [Tapurytunout — M.: ®T'BHY «HCcTUTYT
coZlep>KaHust

Y MeToZi0B 00yueHUsi», 2024. — 61 c.

3. MeTtouueckuii Kelic. DneKTpoMariuTHast uHAykius. (Pusuka. 8 knacc) / T.B.
CayuikuHa,

A.A. {Ikyta; nox pen. JI.U. AcanoBoul. — M.: ®I'BHY «/IHCTUTYT cofep>KaHus U

METO/IOB



oOyuenusi», 2024. — 15 c.

4. MeTtouuecku Kelc. I'mapoctatuueckoe fapyeHue (Pusuka. 7 Kiaacc) / T.B.
Cay1ikuHa,

A.A. flkyta; nog pen. JI.U. AcanoBoiul. — M.: ®I'BHY «MHCTUTYT cofiepKaHus U
MeTO/I0B

oOyuenusi», 2024. — 12 c.

5. BaHK 3a/jaHuii 7151 TEKYIIETO OLleHUBaHUs 110 yueOHOMY mipeameTy «Dr3uKay.
OcHoBHOe

ob1ee obpasoBanue / A.A. fIkyta, E./l. Kouepruna, H.A. 3arpanuuHas; moj
pex. JILA.

[MapmytuHou. — M.: ®TBHY «MHCTUTYT cojiep>KaHusi U METOZI0B 00yUeHusI»,
2024. - 107 c.

6. IIpakTrueckue (ylabopaTopHbie) pabOTHI 110 yuebHOMY TIpeMeTy «DPU3nKa».
OcHoBHOe

ob61iee obpasoBanue. CpegHee 001jee oOpa3oBaHue : yueOHoe TTocobme / FO.B.
CTapokypos,

A.A. [kyta, H.I'. )KnanoBa; noz pen. JI.A. [MapuwrytuHou. — M.: ®I'BHY
«HCTUTYT

cofiepkaHusi 1 MeTO/IoB 00yueHus», 2024. — 28 c.

7. IlepeueHb peKOMeH/yeMOro 000pyJOBaHUS [i/Isl IITKOTbHBIX KaOWHEeTOB
JIOTIOJTHUTETBHOTO

oOpa3oBaHust MHXKeHepHOU HaripaBieHHOCTH / A.Jl. BakyH, A.A. fkyTa, JL.A.



[MapiuyTrHa;

nog, pen. JILA. TlapmytuHout. — M.: @®I'BHY «MHCTUTYT cTpaTteruu pa3BUTUS
oOpa3oBaHUsI»,

2024. - 40 c.

8. Metoguueckue peKOMeH/JaliU 110 WCI0JIb30BaHUIO CIeLaIn3uPOBaHHOIO
obopyaoBaHUS Ha

3aHATHUSX B MH)KeHEPHBIX K/laccax : mocobue ayis yuurens / I1.H. Psibos, A.A.
Axyrta u gp. ;

nioz, peg. JILA. Tlapuytunoi. — M.: ®I'BHY «VIHCTUTYT cTpaTeruu pa3BuTHs
obOpa3oBaHUsI»,

2024. - 61 c.

9. JJocTrkeHre MeTaripeMeTHbIX pe3yJ/IbTaTOB B PAMKaX U3yUeHUs TIpeMeTOB
€CTeCTBEHHO

HayuHOro 6710ka (OCHOBHOe 0011jee 0Opa3oBaHUe) : METOZUUeCKHe
pekomeHganmu / H.A.

3arpanunuHas, JI.A. [lapiytrna, A.FO. I1lentun, A.B. Tepemos. — M.: ®I'bHY
«IHCTUTYT

CTpaTeruu pa3BUTHs 0O0pa3oBaHus», 2023. — 136 c.

IN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

MHTEPHET



. Metoguueckue Bugeoypoku. — URL:
https://edsoo.ru/metodicheskie_videouroki/

2. MeToiuecKkue UHTepaKTUBHbIE KeMChI: CJI0’KHbIE BOTIPOCHI MperoiaBaHust
buU3MKU. —

URL: https://edsoo.ru/metodicheskie_kejsy/

3. Metoaunueckue cemuHapbl / ®usumka. — URL: https://edsoo.ru/metodicheskie-
seminary/ms

fizika/

4. BuptyasnbHble 1abopaTopHble U TTpaKTHUeCKe paboThl Ha yTiyb/eHHOM
ypOBHeE

OCHOBHOTO 00111ero oOpa3oBanwusi 110 110 du3uke). — URL:
https://content.edsoo.ru/lab/

5. Bcepoccuiickas

osimMmIiiaja https://vserosolimp.edsoo.ru/physics

6. https://dusukaansscex.pd/.








