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INIOACHUTEJIBHASA 3AIIMCKA

[TporpamMMa 10 (U3MKe Ha ypOBHE OCHOBHOTO 00Imiero ob6pa3oBaHUs
cocTaB/ieHa Ha OCHOBe TIOJIO)KeHWM W TpeboBaHMI K pe3y/jbTaTaM OCBOEHMS Ha
6a30BOM ypOBHe OCHOBHOU 00pa3oBaTe/ibHOMN IPOrpaMMbl, Mpe/CTaBIeHHbLIX B
®I'OC O0OQ, a Takxe ¢ yuéToM (peepanbHOM paboueli MporpaMMbl BOCTIUTAHUS U
KoHntjenuu riperniofjaBaHusi yuebHoro npegmeTa «Pu3nKa».

CojgepxaHve mnporpaMMbl 1o (¢GU3MKe HarpaB/ieHO Ha (opMHupoBaHHe
eCTeCTBeHHOHAYUYHOM TI'PaMOTHOCTH OOyYaroIUXCsd ¥ OpraHu3aldi0 U3yueHus
GbU3MKY Ha [leaTe/IbHOCTHOW OCHOBe. B miporpamme 1o (u3MKe YUUTHIBAHOTCS
BO3MOXXHOCTH yueOHOTO TipeameTa B peanm3aruu tpeboBanuii ®I'OC OOO k
TIJIAHUPYEMbIM JIMYHOCTHBIM M MeTarpeZMeTHbIM pe3y/ibTaTaM 00yueHus], a TakxkKe
Me)KTIpe/IMeTHbIe CBSI3M €CTeCTBeHHOHAayUHBIX yueOHBIX MpeJMeTOB Ha YPOBHE
OCHOBHOTO 0011]ero 06pa3oBaHMs.

[TporpammMa 110 (hM3MKe yCTaHABIWBAET pacrpeziesieHre yueOHOro MaTepuasa
1o rojilaMm oOyueHusi (10 Kjaccam), MpejyiaraeT pUMepHY0 M0oC/e/l0BaTe/IbHOCTh
W3yueHHUs] TeM, OCHOBAHHYIO Ha JIOTWUKEe pa3BUTHS MPeAMETHOTO COZiep)KaHus U
yuéTe BO3PaCTHBIX 0COOEHHOCTe 00yJaroImuxCsl.

[TporpamMMa 10 (u3uKe pa3paboTaHa C I[e/IbI0 OKa3aHWS MeTOANYeCcKOin
TIOMOIIM YUUTE/TI0 B CO3/laHMK paboueli mporpamMMbl 10 yueOHOMY TIpeIMeTy.

dusnKa sAB/IAETCS CUCTEMOOOPA3YIOIIUM /ISl eCTeCTBeHHOHAaYUHbIX yUueOHbIX
Tpe/IMEeTOB, TIOCKO/IbKY (U3HUuecKre 3aKOHbI Jie)KaT B OCHOBe TMPOLeCCOB U
ABJIEHUM, W3y4daeMbIXx XuUMHUeH, Ouosorveld, actpoHomMuer u (uU3NUeCKoi
reorpaueli, BHOCAT BK/I3J, B eCTECTBEHHOHAyYHYH) KapTHUHY MHPa,
Tpe/loCcTaB/isieT HauOoJiee siCHble 00pa3ijbl TPUMEHeHHs Hay4yHoro MeTozia
T03HaHMS, TO eCTh CTIoCco0a MoJTydYeHus IOCTOBEPHBIX 3HaHUN O MHPe.

OpHa u3 T/IaBHBIX 3a7ilau (hr3nueckoro obpa3oBaHUsI B CTPYKType 0OIIero
o0Opa3oBaHUsI COCTOMT B (POPMUPOBAHWUM €CTeCTBEHHOHAyUYHOW TPaMOTHOCTU U
WHTEepeca K HayKe y 00yJaromuxcs.

W3yuenne ¢u3ukn Ha 06a30BOM YpOBHe TIpeAriojiaraeT — OBajleHHe
C/leIyIOLUMMHA  KOMIIETEHTHOCTSIMM, XapaKTepU3yIOIUMH eCTeCTBeHHOHAayYHYHO
IPaMOTHOCTb:

e HAYUYHO OOBSICHSITh SIBJIEHUS;

e OI[eHWBATh Y IOHUMAaTh 0COOEHHOCTH HAayYHOTr'0 WCC/IeJOBaHUS;

e UHTEpPNpeTUpOBaThb  JlaHHble U MCI0JIb30BaTh  Hay4Hble
Jl0Ka3areJibCTBa [i/Isl OJTyUYeHUs] BbIBO/IOB.



Llenn wu3yueHusi (PU3MKA Ha YpPOBHE OCHOBHOTO 00iijero ob6pa3oBaHus
oripesiesieHbl B KoHLeniuu mperofiaBaHust yuebHoro rmnpeamera «®Pusrka» B
oOpa3oBaTe/nbHBIX —opraHusalusx Poccuiickoit  @Defepaiiuy, peanu3yrONX
OCHOBHBIe  0011]e0Opa3oBaTe/ibHble TMPOTPAaMMbl, yTBEP)KAEHHOM  pellleHreM
Konnernn MunucrepcTBa rnipocseltieHysi Poccurickor ®@efepaniu (MpOTOKO OT 3
nekabpst 2019 r. Ne [TK4BH).

e uzyueHus: puzuku:

npuoOpeTeHre WHTepeca W CTPeM/IeHWs OO0yuaroluXxcs K HayuyHOMY
V3YUYeHUIO0 TMPHUPO/bl, Pa3BUTHE WX HWHTE/JIEKTya/lbHbIX M TBOPUECKUX
CII0COOHOCTeI;

pa3BUTHUe TIPe/ICTaB/IeHU 0 HAyUHOM MeTo/le Mo3HaHusl U (hOpMHpOBaHUe
WCC/Ie/IOBaTe/IbCKOT0 OTHOILIEHUS K OKPY KatOI[UM SIBJIEHUSIM;
dbopMUpOBaHHWEe HAyYHOTO MHPOBO33DEHUSI KaK pe3yJbTaTa H3yueHust
OCHOB CTPOEHMsI MaTepuu U (pyHJaMeHTalbHbIX 3aKOHOB (DU3KKY;
dbopMupoBaHue TIpe/iCTaBIeHU 0 poiau GU3UKW i pa3sBUTHS APYTUX
€CTeCTBEeHHBIX HayK, TEXHUKU U TeXHOJIOTUH;

pa3BUTHe  TIPeACTABAEHHMM O  BO3MOXHBIX  cdepax  Oyayiie
rpodheCCUOHA/ILHON [lesiTeIbHOCTH, CBSI3aHHOW C (hDM3UKOM, MOJATOTOBKA K
JanbHelIieMy 00yUeHHI0 B 3TOM HallpaB/IeHUH.

HocTwkeHWe 3THX Ijesiel TporpaMMbl 10 ¢H3MKe Ha YPOBHE OCHOBHOTO
o61riero obpa3oBaHusi obecrieurBaeTCs pellieHueM C/IeAyIoUX 3a/4a4:

npuobpeTeHre 3HAHWW O [JUCKPDETHOM CTPOEHHWH BelecTBa, O
MeXaHWYeCKUX, TeIJIOBbIX, 3/JIeKTPUUeCKUX, MarHUTHbIX W KBAaHTOBBIX
SIBJIEHUSX;

nprobpeTeHre YMEHUM OMUCHIBaTh U OOBSICHATH (hU3NUecKue SIBJIEHUs C
WCTI0/Tb30BaHNEM MOTyYeHHbIX 3HAHUM;

OCBOEHMe MeTO/IOB pellleHHsT TIPOCTeMINMX PacuéTHbIX 3a/au  C
WCII0/Ib30BaHUEM bur3nueckux Mogiesien, TBOPUECKUX u
TIPAaKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMeHUM Habto/aTh NPUPO/HbIe SIBJIEHUS U BBIMOIHSTD OMbITHI,
naboparopHble  pabOTbI U SKCIIEPUMEHTa/bHbIe HCC/IeJOBAHUS C
HCTI0/Tb30BaHNEM U3MePUTEe/TbHBIX TIPHOOPOB;

OCBOeHMe TPHUEMOB PaboThl ¢ MHMOpMaIel (hHU3UUeCKOro COAep)KaHus,
BKJItOUasi ”H(OpMaIMI0 O COBPEMEHHBIX JOCTW)KeHUsIX (PU3MKH, aHau3 1
KpUTHYeCKoe olleHUBaHHe UHhOopMaliuy;

3HAaKOMCTBO €O cepamu npodeccuoHaIbHOMN /1eITeIbHOCTH, CBSI3aHHBIMU
C ¢usuKol, W COBPeMEeHHbIMH TeXHOJIOTHSIMH, OCHOBaHHBIMHA Ha
JIOCTH)KeHHUSX (PU3nuecKour HayKH.



Ha m3yuenue ¢wusuku (6a30BbIli ypOBeHb) Ha YPOBHE OCHOBHOI'O 00IIIero
obpa3oBaHust oTBoguTCs 238 yacoB: B 7 Knacce — 68 yacoB (2 yaca B Hejiesio), B 8
Kacce — 68 yacoB (2 uaca B Hefie/t0), B 9 Kiacce — 102 yvaca (3 yaca B HeJle/io).

[TpennaraemMelii B TIporpamme 1o ¢H3MKe TiepeueHb 1abopaTOPHBIX PaboT U
OTILITOB HOCUT PeKOMeH/IaTe/IbHbIM XapaKTep, YUUTe b [iejlaeT BLIOOD TIpOBeieH s
7abopaTOpHBIX PabOT W OIBITOB C YYETOM HHAMBUAYA/JbHBIX 0COOeHHOCTel
00yYaroIIUXCsl, CIMCKA KCIIePUMEHTA/TBHBIX 3a/laHuM, TpejjiaraeMbIX B pPaMKax
OCHOBHOTO TOCYIapCTBEHHOTO K3aMeHa 10 (u3uKe.



COJEPXAHUE OBYUYEHUSA
7 KITACC

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

dusrka — Hayka O npupoge. fBsieHus npupozbl. dusnueckue sBJEHUS:
MeXaHUueCKue, TervioBble, 3JIeKTpUUeCKre, MarHUTHbIe, CBETOBbIE, 3BYKOBbIE.

dusrueckre BeUUMHBbI. V3MepeHue (QU3MUeCKUX BelWuuH. Pusnueckue
nipubopsl. [TorpeniHOCTE U3MepeHuid. MekayHapoJHasi CUCTeMa eIHULI.

Kak ¢usmka u [Apyrve ecTecTBEHHble HAyKuM H3y4yalOT MpPUPOJY.
EcTecTBeHHOHayuHBIA METO[] TIO3HaHWs: HaO/IIO/[eHHe, TTOCTAHOBKA HAyUHOTO
BOTIPOCA, BBIIBWKEHHE TUIOTe3, SKCTIePUMEHT 10 TIPOBepKe TUTIOTe3, 00bsICHeHHe
HabJ/ttojaemMoro siBjieHusi. Onrcanve GU3NUeCKUX sIBJIeHUN C TIOMOIIIBIO MOZiesiei.

demoncmpayuu.

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

SIBJIEHUS.

2. @usnyeckue NMpyUOOPHI U MpoIieypa MPSMBIX W3MepeHUM aHa/IOTOBbIM U

1[1(POBLIM PUOOPOM.

JlaGopamopHble pabombl U ONbIMbL.

OmnpepieneHue 1ieHbI [le/IeHuUs 1IKa/Ibl U3MepUTe/IbHOr0 Ipubopa.
N3mepeHre pacCTOSTHUAM.
N3mepeHne 00bEMa >KUJKOCTH U TBEPZAOTO TeJla.
OrnipefienieHye pa3MepoB MaslbIX TeJl.
N3mepeHue TemriepaTypbl TpPU TMOMOLIY >KUAKOCTHOIO TepMOMeTpa U
JlaTurKa TemIieparyphl.
6. IIpoBeseHue uccaefoBaHUs IO MPOBEPKe T'MIIOTe3bl: Ja/JbHOCTb MOJIETa
I1apyKa, MyIeHHOTO TOPU30HTabHO, TeM 0oJibiile, ueM 0oJibllle BbICOTA
TyCKa.

Pasjen 2. IlepBoHayaibHbIe CBeJJeHUsA 0 CTPOGHUH BellecTBa.

CtpoeHue BeljecTtBa: aTOMbl W MOJIeKYJ/bl, HX pa3mepbl. OIbITHI,
[lI0Kas3bIBarollue AUCKpPeTHOe CTPOeHUe BelllecTBa.

OBwkeHve yactyl, BellectBa. CBsi3b CKOPOCTU [BW)KEHUSI YacCTUL C
TemriepaTypoil. BpoyHoBckoe nBwkeHue, auddy3us. B3auMojeiicTBHe 4YacTUI]
Bell|eCTBa: NIPUTSKEHKe U OTTa/IKUBaHUe.

ArperaTHble COCTOSIHWS BellleCTBa: CTPOEHWe ra3oB, KUIKOCTeN U TBEPbIX
(KpucTanmyecknx) Tesa. B3avMOCBSI3b MeXKJy CBOMCTBaMHU BeIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKY/ISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUM BOJBI.

Hdemoncmpayuu.

gk Wb



HabsroieHrie 6pOyHOBCKOTO [IBUKEHUS.

Habmopenue auddysuu.

HaGmomenne  sB/ieHUN,  OOBSCHSIONUIUXCS — TIPUTSDKEHUEM WK
OTTa/IKUBAHWEM YaCTHL] BellleCTBa.

JlaGopamopHble pabombl U ONbIMbL.

1. OueHka [JuamMeTpa aromMa MeTOAOM PpSIoB (C  HWCIO/Jb30BaHHWEM

dboTorpaduii).

2. OmbITHI 110 HAG/TFOZIEHHIO TETJIOBOT'O PAaCIIPeHMUsI Fa30B.

3. OMmbIThI O 0OHAPYKEHUIO 1eHCTBUS CHUJI MOJIEKY/ISIPHOTO TIPUTSKEHMUS.

Pa3zgen 3. [IBl>keHHe M B3aMMO/IeliCTBHE TeJl.

MexaHnnueckoe [JBrvKeHWe. PaBHOMepHOe U HepaBHOMEpDHOe [IBV)KEHHe.
Ckopoctb. CpefHsisi CKOPOCTb MPU HEPAaBHOMEDHOM [IBWXKEHUHU. PacuéT myTu u
BPEMEHMU [IBVKEHUS.

ABnenvie vHepuyM. 3aKOH WHepUWH. B3anmonencTBHe Ten Kak IMPUYMHA
V3MEHeHUs CKODOCTU [BWXKeHUsi Tej. Macca Kak Mepa MWHEpPTHOCTH Teja.
[TnoTHOCTE BemecTBa. CBsA3b MUIOTHOCTA C KOJMYECTBOM MOJIEKY/ B €JUHULIE
o0BEMa BelljecTBa.

Cuia KaK XapaKTepuCTHKa B3auMozeucTBUs Tes. Cha ynpyrocTu U 3aKOH
['yka. Mi3MepeHre Cu/bl C TIOMOLLBIO AMHAMOMeTpa. SIBjieHrWe TArOTeHUs U Cuja
TspKecTd. Cujla TsDKeCTU Ha [Ipyrux raHerax. Bec Ttena. Hesecomocts. CroxkeHue
CWJI, HafpaBJIeHHBIX 0 OJHOM mpsiMou. PaBHOgelcTBytoasi cuia. Cuia TpeHus.
TpeHure CKOJIb)KeHUs U TPeHUe TTOKOs1. TpeHre B IPUPO/Jie U TEXHUKE.

Hdemoncmpayuu.

HabsrojeHre MexaHHU4eCcKoro ABVKeHUs Tela.

N3mepeHre CKOPOCTH MPSIMOJIMHEUHOTO ABVKEHUS.

HabsroieHue siB/ieHYsT HHEPLIWU.

HabsroieHre u3MeHeHs] CKOPOCTH TIPU B3aUMO/eMCTBUM Tel.

CpaBHeHHe Macc I0 B3aUMO/|eHCTBUIO TeJl.

Cro>xeHHe CWJT, HalpaBJ/IEHHbIX 110 OJHOM TIPSIMOU.

JlabopamopHble paGombl U ONbIMbI.

1. OmnpepesieHre CKOPOCTU PaBHOMEDPHOTO ABW)KeHH (IIapyKa B >KUAKOCTH,
MO/Ie/Iv 37IeKTPUUeCKOro aBTOMOOW/ISI U Tak Jijasee).

2. OmpepienieHre CpeHeM CKOPOCTH CKOJIb)KeHUWst OpyCcka WM IIapuka Tio
HaKJIOHHOU IJIOCKOCTH.

3. OmnpepesieHne MJIOTHOCTU TBEPZAOrO TeJia.
OnbIThI, AeMOHCTPUPYIOIIME 3aBUCHMMOCTb pacTsbkeHUs1 (JedopMarivn)
TIPY>KUHbBI OT TIPUI0’KEHHOUW CUJIBI.

5. OmnbIThI, AeMOHCTPUPYIOIUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIb)KEHUST OT
BeCa TeJia U XapakKTepa COTNPHUKaCALINXCS MOBEPXHOCTEN.

o bk W



Pa3gen 4. [laB/ieHUe TBEPABIX TeJl, )KMAKOCTEeH U ra3oB.

HaBnenune. CriocoObl yMeHbBIIEHUS] U yBeTMUeHUs JaBieHus. [laB/ieHue rasa.
3aBUCHMOCTb [IaB/ieHUS] Ta3a OT 00béMa, TemmepaTyphl. [lepemaua maBiieHus
TBEPABIMU TeJlaMU, XUAKOCTAMUA M ra3aMu. 3akoH I[lackang. [IHeBMaTHMueckue
MalllHbI. 3aBUCUMOCTh [JaBJIeHUs] >KUJKOCTH OT TayOuHBL. ['MapocTtathueckuit
napaiokc. Coobiaroluecs: cocyibl. ['MapaBanueckrie MeXaHu3Mbl.

Atmochepa 3emnu U atmocdepHoe AaBjeHue. [IpUunHBI Cyll[eCTBOBaHUS
BO3AyITHOW oOosouku 3emMmu. OmnbiT Toppuuerui. M3mepenue atMocdepHOTo
JaBjeHusl. 3aBUCUMOCTb aTMOC(EepPHOro /1aB/ieHUs OT BbICOTHI HaJl YDOBHEM MOPSI.
[Tpubops! /151 U3MepeHust aTMOC(epHOTO JJaB/eHMUs.

[elicTBUe >XKUAKOCTH U ra3a Ha MOTPy>KEHHOEe B HUX Tes0. BrITankuBatolas
(apxumenoBa) cuna. 3akoH Apxumesa. [InaBanue tes. Bo3myxoniaBaHue.

demoncmpayuu.
3aBUCHMMOCTbD [laB/IeHUsI Ta3a OT TeMIlepaTyphbl.

ITepenaua faBieHUs1 )KUJKOCTBIO U Ta30M.

Coobrmaroryecs: CoCy/bl.

['mppaBnuyeckuii mpecc.

[TposiBneHue feliCTBUS aTMOC(EPHOTO JaBaeHUSI.

3aBUCMMOCTb BBLITa/JIKUBaIOIe CU/Ibl OT 00BEMa MOTrPY)XEHHOW YacCTH

o Dk W

Tesia ¥ TIJIOTHOCTU >KUJIKOCTH.
PaBeHCTBO BbITA/IKMBAIOIEN CU/IbI BECY BBITECHEHHOW JKUJKOCTH.
YcoBue muiaBaHus Teq: TijlaBaHWe WK TMOTrpy>XKeHue Tell B 3aBUCUMOCTH
OT COOTHOLLIEHUS TIJIOTHOCTEM TeJla U XKUAKOCTH.

JlaGopamopHble pabombl U ONbIMbL.

1. WccnenoBaHue 3aBUCMMOCTH Beca Tesla B BoJle OT 00bEéMa MOTPYKEHHOM! B
YKUJKOCTh YaCTH TeJla.

2. OrnipefesieHMe  BbITA/JIKMBAIOIEM  CW/bL, [IEUCTBYIOLEM Ha  TeJo,
TOTPY>KEHHOE B JKUJIKOCTh.

3. TIpoBepka He3aBUCUMOCTH BbITaTKUBAIOLLEN CUJIbI, J€MCTBYIOIIEN Ha Tes0
B JKUJIKOCTH, OT MacCChI TeJa.

4. OnbIThl, AEMOHCTPUDYIOIIME 3aBUCUMOCTb BBbITAJIKMBAIOLLEd CUIJIbI,
JefCTByIOlell Ha Telo B JKUAKOCTH, OT 0OBEMa TIOTPY)KEHHOW B
JKUJIKOCTh YaCTH TeJia U OT TIJIOTHOCTU >KUJIKOCTH.

5. KoHCcTpyupoBaHMe apeomeTpa WIM KOHCTPYUDOBaHWEe JIOAKA U
oripeziejieHHe e€ rpy30rogbEMHOCTH.

Pa3pesn 5. PaGoTa 1 MOIIHOCTh. JHEPrus.

MexaHuueckasi paboTta. MOIITHOCTb.

[TpocThle MeXaHW3MbBI: pbluar, OJIOK, HaK/JOHHasi TUIOCKOCTh. [IpaBuIo

paBHOBecHsi pbluara. IIpviMeHeHre TIpaBWIa paBHOBeCHsI pbluara K OJ/IOKY.



«30/si0TOe mpaBwiI0» MexaHuku. KII[ rmipocteix wMexaHu3moB. [IpocTbie
MeXaHU3MbI B ObITY U TEXHUKE.

Mexanuueckass 5SHeprusi. KuHeTnueckass U TNOTeHUMa/bHAas SHEPrUs.
[IpeBpallieHre OJIHOTO BH/la MEXAaHUYECKOW SHEPTHUU B IPYTrOM. 3aKOH COXPaHEeHUs
SHEPrvU B MeXaHUKe.

Hdemoncmpayuu.

1. ITpuMepsbl NMPOCTBIX MEXaHU3MOB.

JlabopamopHble paGombl U ONbIMbI.

1. Ompenenenvie paboTbl CH/bI TPEHUSI NP PaBHOMEPHOM [IBIKEHWM Teja

T10 TOPU30HTA/IbHOU MOBEPXHOCTH.

2. WccnepoBanue ycioBUM paBHOBECHS pblyara.

3. W3mepenue KI1/] HaK/TOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUsI MEXaHUYEeCKOM SHEePIrUM.

8 KJ/IACC

Pa3pen 6. TenjioBble siB/IeHUS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEeOpUU CTPOeHUs
BelrjectBa. Macca ¥ pasMmepbl aTOMOB M MoJieKy/. OmbIThl, MOATBeprKJarolye
OCHOBHbIE M0JI0KeHHSI MOJIeKY/IIPHOKUHeTHUeCKOU TeOPHH.

Mogenu TBEPAOro, JKUAKOTO U ra3000pa3HOrO0 COCTOSIHUM BelllecTBa.
Kpucranmueckve u amopdHbie Tena. OObsiCHEHUE CBOWCTB Ta30B, >KUJKOCTEN U
TBEDJBIX TeJl Ha OCHOBE TIOJIOKEHUU MOJEKY/ISIPHO-KUHETUUeCKOM TeOpUH.
CMaunBaHuve U KalWIpHbIe sBjieHus. TeryioBoe paclliupeHue U CKaTue.

Temriepatypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TeIUIOBOI'O J[BWKEHUS
yactull. BuHyTpeHHsisi 3Heprus. CriocoObl W3MeHeHUSI BHYTPEHHeM >SHeprumu:
Terviorepeaya u COBepliIeHue paboThl. Buppr Terviornepesayu:
TeIJIONPOBOAHOCTb, KOHBEKLIWS, U3/TyUeHUeE.

KosinuecTBO TemnoThl. Y[e/nbHasi TEIJIOEMKOCTh BelljecTBa. TeryioobMeH u
TETJIOBOe  paBHOBecHe. YpaBHeHHe TerjioBoro OasaHca. IlnaBneHwe W
OTBepJieBaHHWe KpUCTA/VIMUeCKUX BeleCcTB. YelbHas TeluioTa [JIaBJIeHUS.
[Tapoob6pa3oBanre u KoHAeHcaius. McrmapeHue. KureHue. YzenbHas TeruioTa
rnapooOpa3oBaHusi. 3aBUCHMOCTb TeMIlepaTypbl KWUIIeHUsi OT aTtMoc(epHOro
JlaBJIeHus.

BnaxxHocTb Bo3zyXa.

OHeprus TOIIMBa. Y ie/bHas TeljioTa CrOpaHus.

[Mpuniunel pabotbl TeruioBbix fABurateneit KII[ TersioBoro aBuraTeris.
TerioBble ABUTraTeM U 3alllMTa OKPY>Karolller Cpe/ibl.

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

Hdemoncmpayuu.
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HabsroieHrie 6pOyHOBCKOTO [IBUKEHUS.

Habmopenue auddysuu.

HabtroieHue siB/ieHU CMauMBaHUS U KaITW/UIAPHBIX SIBJIEHUH.
HabntoieHrie TeTioBOro paciliupeHust TeJl.

V3MmeHeHre fAaB/ieHUs Ta3a MpU W3MeHeHWH 00BEMa M HarpeBaHWUU WU
OXJTKIeHUU.

[TpaBuia ©3MepeHHs TeEMITEPATYPHI.

Bubl Terionepesaum.

Ox/akieHre py COBepLleHN: PaboThI.

HarpeBanue nipy coBepiiieHU paboThl BHEIITHUMH CHIAMH.

10. CpaBHeHMe TeryIoEMKOCTeN Pa3/IMUHbIX BEILeCTB.

11. HabGnroieHre KuTieHus.

12. HabJmio/ieHue MOCTOSIHCTBA TeMIIepaTyphl MPH TJIaB/IeHUH.
13. Mojienu TeTIOBbIX JBUTATeeM.

JlaGopamopHble pabombl U ONbIMbl.

1.
2.
3.

OnbIThI 110 06HAPY>KEHHUIO JIeHCTBUS CUJT MOJIEKY/ISIPHOTO MPUTSDKEHMUS.
OnbIThI MO BbIPAI[MBAaHUIO KPUCTA/VIOB [TOBAaPEHHOM COJIA WJIK caxapa.
OmnpITel TI0 HAOIIOZIEHWIO TETUIOBOTO PACIIMPEeHUs Ta30B, >KAAKOCTEH U
TBEpJbIX TeJl.

OnpegeneHye faBjieHus BO3Ayxa B Oa/ioHe LITIPULIA.

OmnbITEl, [AeMOHCTPUPYIOLMEe 3aBUCUMOCThL [aBJ/ieHHWs BO34yXa OT ero
00BEMa U HarpeBaHUs UIN OXJIaXK[€HHSI.

[TpoBepka rumore3bl TUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIONKA XKUIKOCTH
B TEPMOMETPUYECKOUN TPyOKe OT TeMIiepaTyphl.

HabnrofjleHe u3MeHeHUsI BHYTpeHHeW 5JHepruM Tejla B pe3yJibTaTe
TeruIornepejaun ¥ paboThl BHEIITHUX CHJI.

ViccnenoBanvie sIB/IeHUSI TeIJIOOOMeHa TIPU CMeEIIMBAaHWM XOJIOJHOU U
ropsiuer BOJbl.

OrnipefienieHe  KOMMYeCTBa  TeIUIOTHI, I[IOJyYeHHOTO BOJAOWM  IIpH
TeT/I000MeHe C HarpeThiM MeTa/ITMUeCKUM LTUIUH/IPOM.

10. OripefiesieHye y/ie/IbHOM TeTJIOEMKOCTU BellleCTBa.
11. WicciegoBaHue Tipoljecca UCIapeHws.
12. OripefiesieHrie OTHOCUTE/ILHOM BIaXKHOCTH BO3/IyXa.

13. OnipefiesieHre ye/IbHOM TETUIOTHI [/1aB/I€HUs JbJA.

Pa3pen 7. JjieKTpuuecKue U MarHUTHbIE SIBJICHMS.

OnekTpusauysa Tea. [IBa poja 3/eKTpUYecKux 3apsfoB. BsanmogeiicTBre
3apsoKeHHbIX Tesn. 3akoH KysoHa (3aBUCMMOCTH CU/IBI  B3aUMOZEMCTBUS
3apsUKeHHBIX TeJT OT BeJIMUUHBI 3apsiZiOB U PACCTOSTHUS MEX/Y TelaMH).



OJiekTpruueckoe rmoJie. Hanpsyk@HHOCTH 3J/IeKTpUUeCcKoro Iojs. IIpuHimn
CyneprHo3uLIUU 3/IeKTPUUeCKHX T10/iek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTprueckux 3apsi/oB. DJeMeHTapHbIM 3/1eKTPUUYECKUM 3apsi/l.
Crtpoenue aroma. [IpoBOAHMKM UM  [OUSJIEKTPUKU. 3aKOH  COXpaHeHUs
3JIeKTPUYECKOr0 3apsija.

ONeKTpUYeCcKui TOK. YC/IOBUSI CYL[EeCTBOBAaHUS 3J€KTPUYECKOrO TOKa.
VICTOYHVKM TIOCTOSIHHOTO TOKa. [leCTBUSI 3/IEKTPUYECKOrO0 TOKa (TeryioBoe,
XMMUUECKOe, MarHUTHOE). DJIeKTPUUYECKUM TOK B JKUJKOCTSIX U ras3ax.

OnekTpuueckass Uenb. Cuia TOKa. OeKTpUYeCKoe  HampsbKeHUe.
CormpoTrBiieHre TIPOBOJHUKA. Yle/IbHOe COMpOTHB/IeHUe BellecTBa. 3akoH OMma
A yuactka uenu. [locsefoBatesibHOe W Mapasile/lbHOe — COeJUHeHue
TIPOBOJHUKOB.

Pabota ¥ MOIHOCTb 3/IEKTPUUECKOTO TOKa. 3akoH [Dxoysns—/leHia.
OneKTprUyecKure Liery U oTpedbuTenu j1eKTprueckoit s3Hepruu B 6uiTy. Kopotkoe
3aMbIKaHUe.

[TocTosiHHble  MarHuUTHL.  B3aWmozencTBHe  TOCTOSIHHBIX ~ MAarHWTOB.
MaruauTHoe 1osie. MarHutHoe 11oJie 3eMJId U ero 3HaueHue JJ1s )KU3HU Ha 3emJie.
OneiT  Opcrefa. MarHuTHoe T1o/le  3/IEKTPUYECKOTO TokKa. lIprmeHeHue
3/IeKTPOMarHuTOB B TeXHUKe. [leliCTBUe MarHUTHOTO T0JIs1 Ha POBOJHUK C TOKOM.
ONeKTpoJBUraTe/ib MOCTOSHHOTO TOKa. Mcmosib30BaHWe 37eKTpOJABUraTenier B
TeXHUYECKUX YCTPOMCTBAX Y Ha TPAHCIIOPTe.

OnbiTel Papajies. SIBneHre 37eKTpOMarHuTHOM MHAYKUWU. [TpaBuno JleHia.
OJ1eKTporeHepaTop. CriocobbI MOJTyYeHus 371eKTPUYECKOU SHEpruu.
ONeKTPOCTAHIIY Ha BO30OHOB/ISIEMbIX NCTOUHHUKAX SHEPTUU.

demoncmpayuu.

OJleKTpU3aLys TeJl.

[Ba pozia 3/1eKTpUYECKUX 3apsiiOB U B3aUMO/IEMCTBUE 3apSHKEeHHBIX Tel.
Y CTpONCTBO U IeliCTBUE 3/IEKTPOCKOIA.
OeKTpoCTaThYeCcKast UHAYKLUS.

3aKOH COXpaHeHUs! JIeKTPUUYECKUX 3apsifiOB.
ITpOBOAHUKM U AU3IEKTPUKH.

MopenupoBaHue CHUTOBBIX JIMHUM 3/IEKTPUYECKOTO TMOJIS.
M cTOYHUKU TTOCTOSTHHOTO TOKA.

[encTBuUs 3M€KTPUYECKOr0 TOKaA.

10. DNEKTPUYECKUM TOK B JKUJKOCTHU.

11. "'a30BbIN pa3psj,.

12. i3mepeHue CU/Ibl TOKA amIiepMeTPOM.

13. I3MepeHue 3/1eKTPUUeCKOro HarlpsyKeH!st BOJIbTMETPOM.
14. PeocTaT ¥ MarasviH COTNPOTUBJIEHUN.
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15
16
17
18
19
20
21
22
23
24

25

. B3aumopencTBre NOoCTOSHHBIX MarHUTOB.

. MogenvupoBaHrie HeBO3MOKHOCTH pa3zie/ieHHs MOJIF0COB MarHuUTa.

. MopenvpoBaHye MarHUTHBIX M0OJIeH TTOCTOSIHHBIX MarHUTOB.

. OneIT OpcTepa.

. MarautHoe noJsie ToKa. /1eKTPOMarHur.

. JJeiCTBMe MarHUTHOIO MOJIE HA MPOBOJHHUK C TOKOM.

. DNIeKTpoABUraTe/ b TTIOCTOSTHHOTO TOKA.

. UccnepoBanue siBneHUs 371eKTPOMarHMTHOW UHYKLIWU.

. OmibiTel @apajes.

. 3aBUCMMOCTb HampaB/eHUs WHAYKLIUOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHHUS.

. DNIeKTporeHepaTop MOCTOSTHHOI'O TOKA.

JlaGopamopHble pabombl U ONbIMbL.

1.

o Dok W

10.
11.

12.

13.

14.
15.

16

OnbiTel IO HAOMIOZEHWIO 3MeKTpU3alid  Tejl WHAYKIUern U TIpH
COTIPUKOCHOBEHUH.

VccnenoBanve [eWCTBUSI 37eKTPUYECKOTO TIOAsT Ha TIPOBOJAHUKU MU
JI3JIEKTPUKH.

C6opKa ¥ mpoBepKa pabOoThI 3/IeKTPUUECKOM [EIH IOCTOSTHHOT'O TOKa.
V3mepeHue U peryMpoBaHue CU/Ibl TOKA.

V3mepeHue U pery/ivpoBaHue HalpsKeHUsI.

ViccnemoBanrie 3aBUCMMOCTH CHU/BI TOKA, WJYILETO uepe3 pe3ncTop, OT
COTIPOTHBJIEHUS Pe3UCTOPA Y HaMpsDKeHUs Ha pe3rcTope.

OTBITHI, JeMOHCTPUPYIOIIIHe 3aBUCHMOCTD 3/IEKTPUYECKOT0
COTIPOTHBJIEHUS] TIPOBOJHWKA OT €ro JJIMHBI, TUIOIIAU T1OTNepeyHoro
ceueHUsl U MaTepuaJia.

[TpoBepka TMpaBu/Ia C/IOKEHUs HANpsOKeHWM TIpU  T10C/e/[0BaTe/IbHOM
COeJUHEHUH JIBYX Pe3HCTOPOB.

[TpoBepka TmpaBWia [Jjisi CWIbI TOKa TIPW Tapasuie/lbHOM COeJlHeHUH
Pe3UCTOPOB.

OmnpegeneHre paboThI 3/IEKTPUUECKOT0 TOKA, UAYIIIET0 Uepe3 pe3ucTop.
OmnpefeneHrde MOIITHOCTH 37eKTPUYECKOT0 TOKa, BbIJenseMold Ha
pe3ucTope.

ViccnenoBaHve 3aBUCUMOCTH CHJIbI TOKAQ, WAYIIETr0 uepe3 JIaMIIOUKy, OT
HarpspKeHUs1 Ha Hell.

Onpepenenuve KII/] HarpeBaTe/is.

ViccnemoBaHrie MarHUTHOTO B3aUMOZEMCTBUSI TIOCTOSIHHBIX MarHUTOB.
V3yyeHre MarHATHOTO TIOJiI TIOCTOSIHHBIX ~MarHUTOB TIPH  UX
00beIMHeHUH U pa3/ie/ieHr .

. iccnemoBanme [1eficTBUS 3/IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnBITBL, IEeMOHCTPUDPYIOIIWE 33aBUCMMOCTb CHJ/IbI  B3aWMOJEHUCTBUS
KaTyLIKM C TOKOM W MarHura OT CWJ/bl TOKa U HarlpaB/IeHUsl TOKa B
KaTylIlKe.

18. VI3yueHue [ieHCTBUSI MAarHUTHOTO T0JIS1 HAa POBOAHUK C TOKOM.

19. KoHCTpyHMpOBaHue U M3ydeHre paboThl 3/IeKTPOIBUTATe/Is.

20. I3mepenue KIIJI snekTpoBUraTeibHOM YCTaHOBKH.

21. OnBITBI IO  MCCAE[0OBAHUIO SIBJIEHUSI 3JIEKTPOMarHUTHOW HWH/YKIUU:
WCC/leJOBaHe W3MEHEHWW 3HaueHUs] U HalpaB/eHUs WHAYKLIUOHHOTO
TOKa.

9 KJ/IACC

Pa3pen 8. Mexannueckue siBJIeHHS.

Mexanuueckoe [BukeHue. MarepuasnbHasg Touka. CucreMa OTCYéTa.
OTHOCHTE/ILHOCTh MEXaHWUeCKOro [BWKeHHs. PaBHOMepHOe mNpsAMOJIMHEenHOoe
JIBKeHue. HepaBHOMepHOe mpsiMo/IMHelHOe ABvkeHWe. Cpe/lHss 1 MTHOBEHHasi
CKOPOCTH TeJia TIPU HepaBHOMEPHOM [IBM)KeHUHU.

YckopeHue. PaBHOYCKOpDeHHOe TIpSIMOJMHeWHoe fABwkeHue. CBobozHOe
nazienre. OnbiThl ['anues.

PaBHOMepHOe [BW)XeHHe TI0 OKPY)KHOCTH. Ilepuoj ¥ yacToTa oOpaiiieHus.
JIvHeliHas M yrjioBasi CKOpocTy. LleHTpocTpeMuUTe/IbHOE YCKOpPEHUe.

[TepBbii 3ak0H HetoToHa. Bropoii 3akoH HetotoHa. Tpetuit 3akoH HeroTOHa.
IIpyHLMIT Cyrepro3uLuy CUl.

Cwuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CrJia TPeHUS CKOJIbXKeHUs, CUla
TPEeHUs TI0KOSI, APYTre BU/bl TPEHUS.

Cuna TSDKeCTH W 3aKOH BCEMUPHOTO TSTOTeHUs. Y CKOpeHHe CBOOOJHOTO
nazeHus. [IBwkeHue rtuiaHeT BOKPYr CosiHua. IlepBas KocMuueckasi CKOpPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecHe MaTepua/libHOM TOUKH. AOCOJIOTHO TBEpZOe Teso. PaBHOBecue
TBEP/Or0 TeJsla C 3aKPeIyIEHHOM OChIO BpallleHusi. MoMeHT cusibl. LIeHTp TshkecTH.

Nmnynec Tena. VIsMeHeHue umiyiabca. VIMIybC cuiibl. 3aKOH COXpaHeHUs
“MIyJbca. PeakTMBHOe IBU)KeHMe.

MexaHnueckasi paboTa ¥ MOIIHOCTb. PaboTa Cul TsDKeCTH, YIIPYrOCTH,
Tpenus. CBs3b SHepruM U paboTel. [loTeHIMAaIbHAsT SHEPTHS TeJla, TIOJAHATOTO Haf
TIOBEPXHOCTHIO 3eMyid. [loTeHIManbHas SHeprusi CKaTtou Npy>kKuHbl. KuHetnueckas
sHeprusi. TeopeMa 0O KMHETUUECKOM SHepruu. 3aKOH COXpaHEeHHs MeXaHUueCKOH
SHEpPruu.

demoHncmpayuu.

1. HabstofjeHre MexaHMUeCKOTo /IBU)KeHUS Tejla OTHOCUTeTbHO Pa3HbIX Tell

OTCUéTa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHVe TyTel W TPAeKTOPUM [BW)KEHHS OIHOTO U TOTO e Tesia
OTHOCUTEJIbHO Pa3HbIX TeJl OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS IPSIMOJIMHEHMHOTO [IBY>KEHUSI.
WccnenoBanre Npu3HaKOB PABHOYCKOPEHHOTO [IBUXKEHUSI.

HabroieHue 1BYKEHUS TeJla TI0 OKPYKHOCTH.

HabsrojeHre MexaHU4eCKUX SIBJIEHUM, TIPOUCXOSIINX B CUCTEMe OTCUéTa
«Tenexxka» mnpu e€ paBHOMEPDHOM U YCKOPEHHOM  [IBMKeHUU
OTHOCHTE/TbHO KabrHeTa (GU3UKHU.

3aBUCHMMOCTb YCKODEHHUs Tejla OT MacChl Tejla U JEUCTBYIOIIEN Ha Hero
CHUJIBL.

Habsto/ieHre paBeHCTBaA CUJI TIPU B3aUMO/IeHCTBUM TeJl.

N3meHeHMe Beca Tesia TIpU YCKOPEHHOM JBH)KEHUM.

[Tepegaua umrlyibca rpy B3auMO/Z€HMCTBUM TeJl.

[Tpeobpa3oBaHus SHEPTUH MTPH B3aMO/IeCTBUH TeJl.

CoxpaHeHre UMIYJIbCa MPU HEYTIPYTOM B3aUMO/JeUCTBUU.

CoxpaHeHue UMITy/TbCa TIPU a0CO/TFOTHO YIIPYT'OM B3aUMO/IeHCTBHUH.
Habmro/ieHre peakTUBHOT'O JIBV>KEHUSI.

CoxpaHeHHe MeXaHUUeCKOH SHepryuu Ipy CBOOOIHOM IaJieHHH.
CoxpaHeHre MexXaHU4eCKOM SHePIruu TPy ABWKEHUH TeJia Mo/ JelCTBUeM
TIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1.

KoHcTpynpoBaHue TpakTa /i pa3rOHa W JjajbHeWllero paBHOMEPHOTO
JBIDKEHUSI [IapUKa WU TeJIeXKH.

OnpegeneHve cpefHell CKOPOCTU CKOJIbKeHUS] OpycKa WM ABWKEHUs
1IapyKa M0 HaKJIOHHOW MJIOCKOCTH.

OnpefeneHre yCKOpeHUsI Teja TIPU PaBHOYCKODEHHOM /[BW)XEHUU T10
HaKJIOHHOU ITJIOCKOCTH.

ViccnenoBaHve 3aBUCMMOCTH TyTU OT BpeMeHM TIPU PABHOYCKOPEHHOM
JBIKeHUU 6e3 HauabHOW CKOPOCTH.

[TpoBepka ruMoOTe3bl: €C/AUW TPU PaBHOYCKOPEHHOM [BWXeHUU Oe3
HayaJbHOW CKOPOCTM MYTHM OTHOCSTCS KaK psAJi HEUETHBIX 4YKCEeI, TO
COOTBETCTBYIOLLIiE TIPOMEXXYTKU BPEMEeHU OJJMHAKOBHI.

WccnenoBanve 3aBUCUMOCTA CHJbl  TPEHUsI CKOJIbXKEHUS] OT  CHUJIbI
HOpPMaJsIbHOT'O JIaB/IeHHSI.

Ornpegenenue Ko3PuUiieHTa TPeHUsT CKOJIb>KEHUS.

OnpesenieHre XKECTKOCTU MPY>KUHBI.

OnpegeneHve paboThl CH/bl TPEHUSI TIPM PaBHOMEPHOM [IBWKEHUM Tera
10 TOPU30HTA/ILHOU MTOBEPXHOCTH.



10. OnipefienieHrie  paboThl CUBbI  yOPYrOCTU TpPU  TIOABEME Tpy3a C
MCTI0/Tb30BaHNeM HeMOBMXXHOTO U TIOABMXXHOTO OJI0KOB.

11. i3yueHue 3aKOHa COXPaHEHHWS SHEPIUHU.

Pa3zen 9. Mexannueckue Ko/ie0aHusA ¥ BOJIHbI.

KonebaTenbHoe fABwkeHre. OCHOBHbBIE XapaKTePUCTUKU KOJieOaHUA: TTIeproyI,
4yacToTa, aMIUIMTyZa. MaTteMaTUueCKU M MPY>KUHHBIM MasTHUKU. [IpeBpaiieHue
9HEepPIUH TPH KoJiebaTeTbHOM JBH>KEHUH.

3atyxatoie  KonebaHus. — BwiHyxgeHHble — KosmebOaHusi.  Pe3oHaHc.
Mexannueckue BonHbl. CBOMCTBA MeXaHWYECKUX BOJH. IlpomonbHble U
rorepeyHble  BOJIHBL.  [IiMHA BOMHBI M CKOPOCTh €6  pacrpoCTPaHeHMSl.
MexaHnuecKre BOJTHbI B TBEPJOM Tejle, CeMCMHUUYeCKUe BOJTHbI.

3ByK. ['poMKOCTh 3ByKa W BbIcOTa TOHa. OTpakeHue 3ByKa. VH(Ppa3ByK u
yIbTPa3BYK.

demoncmpayuu.

1. HaOsmogenue Kosie0aHWM Tesl TI07 [eHCTBHEM CH/BI TSDKECTU U CUJIBI
yIPYTOCTH.

HabsroieHue KosiebaHMii rpy3a Ha HUTU U Ha TIPY’KUHE.
Habntozenne BoIHYKIeHHBIX KOebaHW U pe30HaHCa.
PacripocTpaHeHue MPO/0J/IbHBIX Y TIONEePeUYHbIX BOJIH (Ha MOZe/N).
Habmro1eHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUUYeCKUU pe30HaHC.
JlaGopamoptble pabombl U ONbIMbl.
1. OmnpefeneHve YacTOTbl W Tepuoja KojebaHWM MaTeMaTHyecKoro
MasiTHUKA.
OmnpefeneHre 4acTOTHI ¥ ITepHO/ia KOyieOaHH MPYKUHHOTO MasTHHKA.
ViccnenoBaHue 3aBUCUMOCTH TTepHO/ia KoyieOaHU TI0[BEIlIeHHOTO K HUTH
rpy3a OT J/IMHbI HUTH.
4. ViccienoBaHuve 3aBHCHMOCTH Tlepro/ia KosiebaHul MPY>KMHHOT'0 MasiTHUKA
OT MaccChl rpysa.

5. TlpoBepka He3aBUCHMOCTU Tiepuofia KomebaHUi rpy3a, MOJBEIIeHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, [IEMOHCTPUPYIOIME  3aBUCUMOCTb Tepuoja  KosiebaHMit
MIPY>KMHHOTO MasiTHUKA OT MaCChl I'Py3a U XKECTKOCTU MPY>KUHBI.

7. V3MepeHHe yCKOpeHUsI CBOOOJHOTO TaZieHHs.

Pa3pen 10. 31eKTpOMarHUTHOE 10J1e U 3/IeEKTPOMarHUuTHbIE BOJIHBI.

OJIeKTDOMarHuTHoOe  MoJie.  OJIEKTPOMarHuTHele  BO/IHBL.  CBOMCTBa
3/IEKTPOMAarHuTHbIX BOJIH. IllKana 3/71eKTpOMarHUTHBIX BOJIH. VcroJsib30BaHue
3JIeEKTPOMarHUTHBIX BOJIH [I/I1 COTOBOU CBSI3U.

A



OneKTpoMarHuTHasi rpupoga csera. CKOpOCTb cBeTa. BosHOBBIE CBOMCTBA
cBeTa.

demoncmpayuu.

1. CBOWMCTBA 3/IeKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBeTa.

JlabopamopHble paGombl U ONbIMbL.

1. V3ydyeHue CBOWCTB 3/IEKTPOMAarHUTHBIX BOJIH C TIOMOIIbI0 MOOW/ILHOTO

TeneoHa.

Pa3zgen 11. CBeToBbIe IB/IEHUSA.

JlyueBasi  Mogenb  cBera.  VIcTOuHMKM ~ cBeta.  IIpsmosiMHerHOe
pacnpocTpaHeHue cBeta. 3atMeHuss CosiHLa v JIyHbel. OtpaxkeHue cseta. [lnockoe
3epKaso. 3aKOH OTpakeHus CBeTa.

[Ipenomnenue cBeTa. 3akoH TpenomsieHus1 cBeTa. llosiHOe BHyTpeHHee
OoTpakeHWe cBeTa. Vcronb3oBaHWE TMOJHOTO BHYTPEHHEr0 OTpakeHWs B
ONTHUYECKHUX CBETOBO/AX.

JIunza. Xox nyuern B JmH3e. OnTuyeckas cucteMa (poToarmapara,
MHKDOCKOMNa M Tejeckomna. ['yla3 kKak onTuyeckas cucrtema. ban3opykocTe u
[la/TbHO30PKOCTb.

Pa3noxxeHue 6esoro cBeta B crekTp. Ombitel HbtoToHa. CrioxkeHue
CTieKTpa/IbHbIX LIBETOB. [lucrepcus cBeta.

demoncmpayuu.

[IpsiMo/IMHEHOe pacrpoCTpaHeHre CBeTa.

OTpakeHue cBeTa.

[Tonyuenre n306pa>keHuid B TFIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKasiax.

[Ipenomienue cBeta.

OnTuyeckul CBETOBO/I.

Xop yueii B coOMparoIIeit JiMH3e.

Xop iydel B pacCerBaroILlen JIMH3e.

[MonyueHue n300pakeHUIA C TIOMOILI[BIO JIMH3.

[Tpuniun geiictBusi hoToarnmapara, MUKpOCKOTa U TeJleCKorIa.

10. Mogesnb 171a3a.

11. Pa3nokeHue 6esoro cBeta B CIEKTP.

12. [TonyueHue 6e/10r0 CBeTa MPU CJIOXKEHUM CBeTa pa3HbIX 1JBETOB.

JlabopamopHble pabombl U ONbIMbL.

1. VccnemoBaHue 3aBUCMMOCTH yrjla OTPaKeHUsI CBETOBOTrO Jyda OT yrJjia
TraZieHus.
N3yueHune XxapakTepruCTHK U300pakeHUs TIpe/iMeTa B IJIOCKOM 3epKaJie.
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I/ICCJ'IE,Z[OBaHI/Ie 3dBUCMMOCTH yTJIa IIPeJIOMJIEHKUS CBETOBOT'O Jiydd OT yIJid
MaaeHrsd Ha I'PdHULIE «BO3AYX—CTEKJIO».



[TonyueHvie n306pa>keHHi € TTIOMOIIbIO COOUMpArOIIel JIMH3bI.
5. OmnpegeneHrie GOKYCHOTO PaCCTOSIHUSI M ONTUUECKOW CH/IbI COOMparoliieit
JIAH3BI.

6. OTBITHI 110 pa3/oKeHUto Oeyloro cBeTa B CIIEKTP.

OmnBITEI TI0O BOCIIPUSTUIO I[BeTa TIPeMETOB TpU WX HaO/MOeHUN uepe3
1|BETOBbIe (PU/ILTPBI.

Pa3pen 12. KBaHTOBBbIE SIB/ICHHS.

Omneitel Pe3epdopga v nuaHetapHass MoZiesib atomMa. Mogenbs atoma bopa.
Wcnyckanuve v nornioljeHyde cBeta aToMoM. KBaHThI. JIMHeNyaTbie CIIeKTpPhI.

PagroakTBHOCTL. Anbda, 6eTa- ¥ ramma-usnydeHusi. CTpoeHre aTOMHOTO
saapa. Hyk/ioHHas Mogenb aroMHoro szapa. Msotombl.  PaavoakTuBHbIe
nipeBpatljeHus. [lepuos ronypacriaza aTOMHbIX 4ep.

AnepHble peakiuu. 3aKOHBI COXPAaHEHUsl 3apsSfOBOr0 U MacCCOBOTO YMCE.
OHeprus CBsi3UM aTOMHBbIX sgzaep. CBs3b MacChl U SHepPruu. Peakiuu cvHTe3a U
nenenus sagep. McrouHuku sHepruv CosHLA U 3BE3.

AnepHasi sHepreTvka. [lelCTBUSI DPAJMOAKTHMBHBIX M3/IyUYeHUM Ha >KUBBIE
OpraHU3MBbl.

demoncmpayuu.

CnekTpbl U3/1y4eHUs U MOTJIOLLeHUS.

CnekTpbl pa3/IMYHbIX ra3oB.

CriekTp BOAOpPO/AA.

HabstoieHue TpeKoB B KaMepe BusibcoHa.

PaboTa cuéTuyrkKa MOHU3UPYIOLIUX U3TyUeHU.

Perucrpaijys usjiyyeHus IpUPOAHBIX MUHEDPAJIOB U TIPOAYKTOB.

JlaGopamopHble pabombl U ONbIMbL.

1. Habso/ieHue CIIONIHBIX ¥ IMHEHNYaThIX CTIEKTPOB W3/TyueHusl.

2. VccnemoBaHue TPEKOB: W3MepeHHe SHEPrud YacTULbl 10 TOPMO3HOMY

nyTH (1o ¢oTtorpacdusm).

3. VI3MepeHue pajyi0akKTUBHOIO (POHa.

IToBTOpHTE/IHLHO-00001AKOIIUI MOJY/Ib.

[ToBTOpUTE/ILHO-0000111ar01IMI MO/Y/Ib TIPeJHA3HAUeH [T CUCTeMaTH3aliu
U 0000mieHUss TpeAMeTHOTO  COZiep)KaHWsi U OMbiTa  /leATelbHOCTH,
TIPUOOPeTEHHOTO TIPU U3yUeHHH BCero Kypca (hH3MKH, a TakyKe /IS TIOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMeHy T0 (u3uke [ 0Oydaromxcs,
BbIOpABIIIMX 3TOT yueOHBIM MpeiMeT.

[Ipy “3yuyeHUM JAHHOTO MOZYJ/SL Peanu3yrTCs U CUCTEMAaTHU3UPYIOTCS BUJbI
JesITe/IbHOCTH, Ha OCHOBE KOTOPBIX 00eCITeuMBaeTCsl JOCTHKEeHHE TTPeIMeTHBIX U
MeTarnpeAMeTHbIX  TUIAHUPYeMbIX  pe3y/lbTaToB  00yueHUs, ¢oOpMUPyeTCs
eCTeCTBeHHOHAayUHasi TPaMOTHOCTb: OCBOEHHE HayYHbIX METOJOB HCCJIe[OBaHUS

o Dk W



sIBJIEHUI TIPUPOJIbI Y TeXHWKH, OBJIaJieHe YMeHUsMU OOBSICHATH (u3nuecKre
sIBJIEHUs], TIDUMEHSII TOJyuYeHHble 3HaHWs, pellaTh 3aJaud, B TOM UHCJe
KaueCTBeHHbIe U dKCIIepUMeHTa/IbHbIE.

[IpyHIMNMANBHO [eATe/IbHOCTHBIM XapaKTep JaHHOrO pasjela peain3yeTcs
3a CUéT TOro, YTO OOyualoluecss BBLITIOJHSIOT 3aflaHus, B KOTOPBIX WM
Tripe/ijlaraeTcs:

Ha OCHOBe TIOJIyUeHHBIX 3HAaHWM paclo3HaBaTb W HAy4YHO OOBSICHATH
dur3uueckue siBIeHUSI B OKPY»Karolllel Mprpo/ie U MOBCeHEBHOM »KU3HU;

WCII0J/Ib30BaTh Hay4YHble METO/Ibl UCC/IeZIOBaHUST (PU3NUECKUX SIBJIEHUM, B TOM
yKcsie JJ151 MPOBEPKU TMIIOTe3 U MOyUeH s TeOPeTUUeCKUX BbIBOZIOB;

OOBSICHITH Hay4yHble OCHOBBI Hambosiee Ba)KHBIX [OCTHKEHWM COBpPEMEHHBIX
TeXHOJIOTHM, HarlpuMep, MPaKTU4eCKOro MCI0/Ib30BaHuUs pPa3/InuHbIX HCTOUYHUKOB
JHEpryuy Ha OCHOBe 3aKOHa MpeBpallleHusl U COXpaHeHUsl BCeX M3BECTHBIX BUOB
SHEpPruu.



INIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHMA IIPOI'PAMMBI 110
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3yuenue Hy3MKU Ha YPOBHE OCHOBHOTO 00iriero obpa3oBaHusi HarpaB/ieHO

Ha ZIOCTWKeHUe JIMYHOCTHBIX, MeTarpeAMeTHbIX U TIpeMeTHbIX 00pa30BaTeTbHbIX

pe3yJibTaToB.

B pe3ysibTare n3yueHusi GU3MKA Ha YpOBHE OCHOBHOT'O 00I1[ero oOpa3oBaHUs

y obyuatoiterocst 0yayT chopMUpOBaHbI CIeAyIOLe JTUUHOCTHBIE pe3y/IbTaThbl B

4yacTu:

e 1) maTpUOTHNUECKOT0 BOCTIMTAHUS:

e - MpOSIBJIEHWE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bur3MueCcKoi HayKy;

e - LIGHHOCTHOE OTHOIIIeHUEe K JOCTHKEHUSIM POCCUMCKUX YUYEHBIX-(H3UKOB;

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

e - TOTOBHOCTb K aKTUBHOMY YUaCTHIO B 00CYXIeHUH 0bIT|eCTBeHHO 3HAUMMBIX U
TUUECKUX TTPOO/IeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMeHeHHeM [OCTHKeHHM
bu3Ky;

e - OCO3HaHHWE BAKHOCTU MOPATbHO-3TUUYECKUX TIPUHLMIIOB B JesTeIbHOCTU
YUEHOr0;

e 3) 3CTeTUYeCKOro BOCIIUTAHUS:

e - BOCHpUSATHE 3CTETUUECKUX KayecTB (U3MUYECKOW HayKu: eé rapMOHMYHOIO
MOCTPOEHUSA, CTPOrOCTH, TOUHOCTH, JIJAKOHUUHOCTH;

e 4) HeHHOCTU HayYHOr0 MO3HAHUA:

e - OCO3HaHUEe I1IeHHOCTU (U3UUeCKOW HayKu KakK MOIIHOIO WHCTPyMeHTa
MO3HAaHUSI MUPA, OCHOBBI Pa3BUTUSI T€XHOJIOTWM, Ba)KHEMILIEU COCTaBJISIOLLIEN
KYJ/IbTYPbI;

e - pa3BUTHE HAyYHOM Jt0OO3HATENIbHOCTH, WHTEpeca K HCC/Ie[0BaTe/IbCKOU
JlesATeJIbHOCTY;

e 5) (¢opMupoBaHusi KYy/JbTYpbl 3/J0POBbS M  3MOIUOHA/ILHOIO
Os1aromosTyumsi:

e - O0OCO3HaHWe IleHHOCTH Oe3oracHoro obpa3a >KU3HM B COBPEMEHHOM
TEXHOJIOTUUeCKOM MHpe, BaXHOCTU TMpaBwi 0e30MacHOro TOBeZieHHs Ha
TPAHCIIOpTe, Ha J0porax, C 3/JeKTPUUeCKUM U TerUIOBbIM 000py/0BaHHEM B
JIOMAIIIHUX yCJIOBUSAX;

e - chOpPMHUPOBAHHOCTb HaBbIKa peQuieKCUY, TpU3HaHWe CBOEro IpaBa Ha
oLIMOKY U TaKOTO JKe MpaBa y JIPYroro ueaoBeKa;

e 6) TPYyAOBOro BOCIIUTAHUSA:

e - AKTMBHOE yuaCTHMe B pelleHWM NpPaKTUYeCcKuxX 3a7ady (B paMKaxX CeMbH,
oOpa3oBaTe/ibHOWM  OpraHM3allid, TOpOAa, Kpasi) TeXHOJOTMUecKod u



ColLlManbHOW HalpaB/ieHHOCTH, TpPeOyIMX B TOM UWUCAe U (PU3NUEeCKUX
3HAHUM;

e - WHTepecC K MpaKTUYeCKOMy U3y4eHUI0 TTpodeccuii, CBSI3aHHbIX C (DU3UKOM;

e 7) 3K0/I0rHYeCcKOro BOCIIUTAHUSA:

e - OpHeHTalUs Ha TIpUMeHeHHe (GU3NUECKUX 3HAHWM [Jis pellleHusl 3ajau B
0o07acTh OKpYy’Karolllell cpejibl, TJIaHUPOBAaHUSI TIOCTYIIKOB U OLEHKA HX
BO3MOYKHBIX TIOC/Ie/ICTBUM [I7Is1 OKpYyKatolleli cpe/ibl;

e - 0OCO3HaHHWe T/I00a/LHOTO0 XapakTepa 3KOJIOTMUeCKHAX Tpo0ieM U IyTel HuX

peIlleHus;

e 8) aganTanuu K M3MEHSIIOLIUMCA YC/JOBHSM COLMA/IbHONM U NPHUPOAHOU
cpeapbl:

e - TIOTPeOHOCTH BO B3aUMOJEHCTBUM TPU BBINOJHEHUNW WCC/IeOBAaHUN M
MTPOEKTOB (DM3MUECKOM HAIlPaBJAEHHOCTH, OTKPBITOCTb OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBbIIIEHWE YPOBHSA CBOeW KOMIETEeHTHOCTH uepe3 IIPaKTUUYECKYIO
JesITeTbHOCTb;

e - 10Tpe6HOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM unc/ie (OopMy/IMpPOBaTh
W7ieu, TIOHSITUSI, TUTIOTe3bl 0 GU3NUeCKUX 00beKTaxX U SIBIeHUSX;

e - 0CO3HaHHe JehHUIUTOB COOCTBEHHBIX 3HAHUM W KOMITeTeHTHOCTeH B 006/1acTH
busuKY;

e - TUIAHUPOBaHWE CBOETO pa3BUTUS B TMpHOOpPeTeHUH HOBBIX (U3NUECKUX
3HAHUI;

e - CTPeM/IeHHE aHa/IM3UPOBATh U BBISIB/IATH B3aUMOCBSI3U TIPUPO/IbI, 00IIIeCTBa U
9KOHOMMKH, B TOM UHMCJIe C UCTIOb30BaHUEM (PU3NUeCKUX 3HAHUM;

e - OLlfHKA CBOUX /IeWCTBUM C YYETOM BJIMSHUSI Ha OKPY’KAlOIIYIO Cpefy,
BO3MO>KHBIX T7I00a/TbHBIX TIOC/Ie/ICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3ynbTate OCBOEHHWsI TpPOrpaMMbl 1O ()M3MKe Ha YPOBHE OCHOBHOIO
ob1iero obpa3oBanus y obyuatorrierocst 6yyT copMUpoBaHbl MeTanpegMeTHbIe
pe3y/bTaThl, BKIFOUAIOIIIYe MI03HABaTe/IbHbIe YHUBEpCaTbHbIe yueOHbIe 1eHCTBYS,
KOMMYHHUKATUBHbIE ~ YHHMBEpCa/lbHble  y4yeOHble  [IeMCTBHs,  pEryJ/sTHBHbIE
YHUBepCasbHbIe yueOHbIe eHCTBUSI.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe el CTBHs
Bba3oBble jloruueckue JjefiCTBYS:

e BBIB/ATL U XapaKTepU30BaThb CYII[eCTBeHHbIe TIPU3HAKW OOBEKTOB
(s1B/IEHUN);



yCTaHaB/IMBaTh CYI[eCTBEHHBIM TPU3HAK KaacCU(UKAIL[UH, OCHOBAHUS JIJIs
0000111eHYsT ¥ CpaBHEHUSI;

BBISIB/ISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUHS B paCCMaTpPUBaeMbIX (paKTaX,
JAHHBIX ¥ HAOJIIOIeHUSIX, OTHOCSIIMXCSA K (DU3NUeCKUM sIBJIEHUSIM;
BBISIBJIATh TIPUUUHHO-CJIE/ICTBEHHBIE CBSI3U MPH W3yUYeHUM (HU3NUEeCKUX
SIBJIEHWU W MPOLIeCCOB, /le/laTh BBIBO/BI C UCIIO/Ib30BaHUEM JIeJYKTUBHBIX
Y WHAYKTUBHBIX YMO3aK/IIOUe€HWH, BBIIBUTATh THIOTE3bl O B3aUMOCBSI3SIX
(bU3UUeCKUX BeJTMUMH;

CaMOCTOATEJTbHO BBIOMpATh CIOCO0 perieHUs1 yueOHOW (hH3MUeCcKoin
3a7lauM (CpaBHEHHEe HEeCKOJIbKUX BapHUaHTOB pellleHus, BbIOOpD HauboJsee
TIOIXO/ISAIIIEr0 C YUETOM CaMOCTOSITETbHO BbIIe/IeHHBIX KPUTEPUEB).

Ba3oBble HCC/Iei0BaTe/TIbCKHeE JeHCTBHS:

WCII0J/1b30BaTh BOMPOCHI KaK UCC/Ie[i0BaTe/IbCKU MHCTPYMEHT TT03HAHUS;
TIPOBO/JIUTH [0 CAMOCTOSITE/IbHO COCTaBJIEHHOMY IUIaHY OITBbIT, HEC/IOXKHBIN
¢du3nueckuil IKCIIepUMEHT, HeboJbIlloe UCCIe/joBaHde (PU3NUeCKOro
sIBJIEHUS;

OLleHWBaTb Ha TIPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMalHIO,
TIOJIYYEHHYIO B X0/l UCCJIe[JOBaHUs UK SKCIIEPUMEHTa;

CaMOCTOSITe/ILHO (hOPMYIMPOBATh 0000IIEeHNsST U BBIBO/IBI TI0 Pe3y/bTaTam
TIPOBeIEHHOT0 Hab/I0/IeHNs, OTIbITa, UCC/IeJOBaHUS;

TPOTHO3MPOBaTh  BO3MOXXHOe  Ja/ibHelllllee  pa3BUTHe  (DU3MUYECKUX
TIPOL[eCCOB, a TaK)Ke BbIIBUraTh MPeATooKeH!s1 00 X pa3BUTUX B HOBBIX
YCJIOBUSIX M KOHTEKCTax.

Pa6oTa c nuadopmarueii:

TIPUMEHSITh pa3/MyHble MeTO/bl, UHCTPYMEHTbI Y 3arpOChl MPU MOUCKEe U
orbope WHMOPMAlIMM WA JaHHBIX C YUETOM TIpeJIOKeHHOW yueOHOM
(r3nUecKou 3aauu;

aHa/IM3UpOBaTh, CUCTEMATU3MPOBaTh U WHTEPHPETUPOBaTh MH(POPMALUIO
pa3/IMYHbIX BUZOB U (DOPM Tpe/iCTaB/IeHuSI;

CaMOCTOSITeJIbHO ~ BbIOMpaTh ONTUMAaIbHYIO (OpPMY TMpejCcTaB/ieHus
vHboOpMalMi W WIIIOCTPUPOBAaTh pelllaeMble 3aZjaud  HeCJI0XXHbIMU
cxeMaMH, AuarpaMMaMu, UHOM rpadukoi 1 Ux KOMOUHALUSIMHU.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUSA:

B XoZie 00CyX[eHHs yueOHOro MaTepuasa, pe3y/bTaTOB JlaOoOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/laBaTh BOTIPOCHI TI0 CYIL[eCTBY 00CY’KaeMOM TeMbl U
BbICKAa3bIBaTh W/IeW, HalleJieHHble Ha pellleHre 3a/laud U TI0ofepKaHre
6J1aroskenaTeIbHOCTH OOIIeHNST;

COTIOCTaB/ISITb CBOM CYXKIEHUs C CYXXAEHUSIMH [IPYyTUX YYaCTHUKOB
avasiora, 06Hapy>KUBaTh pa3/vuure U CXOACTBO MO3ULIUM;



BbIp@KaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
myO/IMUHO TIpeJICTaB/SATh pe3y/bTaThl BBITIOJTHEHHOTO (PU3MUeCKOro OrbiTa
(3KCTIepuMeHTa, UCCIeJOBaHUs, TIPOEKTa);

MOHUMAaTb W WCIOMb30BaTh  IpPEUMYI[eCTBa  KOMaHJHOM U
VHAWBUya/IbHOM paboThl MpU pelleHud KOHKPETHOW (hHU3MUeCcKOM
1po0/IeMbl;

TIPUHUMATh 11eJTH COBMECTHOM [IesiTeTbHOCTH, OPraHW30BbIBAThL JIeHCTBUS
Mo eé JOCTWKeHWIO: paclipefieisiTb poJyid, 00CyX[aTb TIPOLIeCChl U
pe3y/bTaThl COBMECTHOM paboThl, 000011[aTh MHEHHS HeCKOJILKHUX JTFO/IeH;
BBITIO/THSTH CBOIO YacTb PabOTHI, JOCTUrasi KaueCTBEHHOTO pe3yJibTaTa 1o
CBOEMY HarpaB/ieHUI0 W KOODJAWHHWPYS CBOW MEeWCTBUS C JPYTHMH
yjieHaMH KOMaH/IbI;

OlleHHMBaTh KaueCTBO CBOEro BKJaZia B OOIWI TPOJYKT TI0 KPUTEpHSM,
CaMOCTOSITe/IbHO C(HOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZEeUCTBUS.

PeryisiTUBHBbIe YHHBepCa/IbHbIE YUeOHbIe IeHCTBUS

CamoopraHusanus:

BBISIBJIATh TIPO0JIEMBI B JKU3HEHHBIX U yUeOHBbIX CUTYalUsiX, Tpebyrommx
JJ1s pellieHus (pU3nUecKrx 3HaHUM;

OPMEHTUPOBATbCSI B  PA3/IUYHBIX [OAXOJax TMPUHATUS  pelleHui
(VHIVBYAYa/bHOE, TPUHATHE pelleHusl B TIpyMre, MPUHATHE pelleHui
TPYIIION);

CaMOCTOSITEJIbHO COCTaB/ISITh a/IFOPUTM pelleHus (Pr3UUecKoi 3ajaun Uin
TJlaHa WCC/Ie[loBaHUsl C YUETOM MMEIOLIUXCS PecypcoB U COOCTBEHHBIX
BO3MO)XHOCTeM, apryMeHTUPOBaTh Ipe/ijlaraeMble BapyUaHThl PelleHul;
ZiesiaTh BBIOOD 1 OpaTh OTBETCTBEHHOCTH 3a pellieHHe.

CaMOKOHTPO/Ib, SMOIJUOHA/IbHbIA HHTE/JIeKT:

JlaBaTh aJileKBaTHYIO OLIEHKY CUTYyal[iy U Mpejijiarath IlaH eé u3MeHeHUs;
OOBSICHSITh ~ TIPUYMHBI ~ JOCTWKeHUs]  (HeJOCTWKeHUs])) pe3ysbTaToOB
NesITe/IbHOCTH, ZIaBaTh OI[eHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B ESITeTbHOCTh (B TOM UHWCJIe B XO[ BBITTOJHEHUS
¢u3nueckoro UCCAeOBaHUWS WM TIPOEKTa) Ha OCHOBE HOBBIX
00CTOSATeNbCTB, W3MEHUBIIMXCS CUTYyalluid, yCTaHOBJEHHBIX OIIMOOK,
BO3HUKILUX TPYAHOCTEW;

OLIeHMBATh COOTBETCTBHE pe3yJ/ibTaTa LieJid U YCI0BUSIM;

CTaBUTH Cebs1 HA MeCTO JIPYroro uejioBeKa B XOfie CIIOpa WM AUCKYCCHUU
Ha HayuYHYIO TeMy, IOHHUMAaThb MOTHBbI, HAMEDEHHUS U JIOTUKY [IPYroro;
TIpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pelieHnd (pu3ndecKux 3aau Win
B YTBEPJK/J€HUSX Ha HayUHbIe TeMbI U TaKOe ke TIPaBo APYroro.



IIPEJIMETHDBIE PE3YJ/IBTATBI

K koHIly oOyueHusi B 7 Kj1acce ipeMeTHbIe Pe3y/ibTaThl Ha 0a30BOM yPOBHE
JO/DKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHU:

VCTIO/Ib30BaTh  MOHATUSA:  (U3MUYecKhe W XMMUUYECKHe  SIBJIEHUS,
HaOJ/TIo/leHre, SKCIIePUMEHT, MOJe/b, TUIoTe3a, eAVHUIIBI (PU3NUeCcKuX
BeJIMUMH, aTOM, MOJIeKyJa, arperatHble COCTOSTHUSI BelljecTBa (TBEpJoe,
)KUKoe, Ta3000pa3Hoe), MexXaHWUeckoe [IBIKeHHe (paBHOMEpHOe,
HepaBHOMepHOe, TPSMOJIMHEMHOe), TpaeKTOpUsi, pPaBHO/ENCTBYIOIast
cuna,  pgedbopmanms  (ympyrasi, — IUlacTU4ecKas),  HEBECOMOCTb,
COOOII[AIOIIeCs] COCY/IbI;

pa3nuuath sBiaeHUs (aAudQysusi, TerioBoe ABWKEHUE YaCTHUL] BelllecTBa,
paBHOMEDHOe  [IBW)KeHWe, HepaBHOMEDHOe  [IB)KeHWe, UWHepLus,
B3auUMO/IeliCTBUe TeJl, paBHOBeCHe TBEPJbIX Te/l C 3aKperiéHHOW OChIO
BpallleHusi, Tepejlaya /aBjieHUs TBEPAbIMU TelaMH, >KUJKOCTSIMU U
ra3amd, aTMocepHoe [aBjeHWe, I[UlaBaHWe TeJ, TpeBpalleHus
MeXaHUUeCKOM SHepruu) Mo ONUWCAHWI0 MX XapaKTepHbIX CBOWCTB U Ha
OCHOBe OITbITOB, /IEeMOHCTPUPYIOIIUX JaHHOe (pu3nUecKoe siBjieHUe;
pacrio3HaBaThb MpOsiB/ieHWe U3y4YeHHbIX (PU3MUeCKHUX sBJIeHUU B
OKpy)KarollleM Mupe, B TOM uucje (u3uueckue siBjieHUsI B TPHUPO/IE:
TIpUMEDBI IB)KEHUSI C Pa3/MYHbIMA CKODOCTSMHU B JKMBOM W HEXWBOU
TIpupo/ie, JeUCTBUe CU/bl TPeHUsT B TIPUPOZIe M TeXHWKe, BJIMsHUE
aTMochepHOro JlaB/ieHUs Ha >KUBOW OpraHW3M, TlaBaHHe PbIO, pbluaru B
TeJie uesioBeKa, TIPU 3TOM TepeBOIUTh MPAKTUUECKY0 3a/lauy B yuebHYIO,
BbIJIe/ISITh CyIleCTBeHHbIe CBOMCTBA (MPH3HaKU) (PU3NUECKUX SIBJIEHUM;
OMUCHIBATh U3yueHHbIe CBOMCTBA Tel U (punuecKue sIBJeHUs], UCTIOb3Ys
¢du3nueckre BenMUMHBI (Macca, 00BEM, IIOTHOCTH BeIeCTBa, BpeMs,
MyThb, CKOPOCTb, CPeAHsIsI CKOPOCTh, CU/ia YMNPYTrOCTH, CH/a TSHKECTH, BecC
Tefla, CWla TpeHUs, [JaBreHuWe (TBEPAOro Teja, >KUAKOCTH, Ta3a),
BBITA/IKUBAIOIIAsl CHjla, MexXaHWUecKass paboTa, MOII[HOCTb, TUIEUO CHUJIBI,
MOMEHT Cu/bl, KO3(h(dUIIMEHT TI0/Ie3HOT0 JIeMCTBUS MeXaHH3MOB,
KUHeTUuUecKasi U TOTeHLUa/lbHas SHeprusi), Mpyd ONWCAHUU TIPaBUIBHO
TPAaKTOBaTb  (PU3WYECKUA CMBIC/T  UCMO/Ab3yeMbIX  BeIMYMH, UX
0003HaueHUsA W eAWHMIBI (PU3NUECKUX BEIUUWH, HaXOAUTh (HOPMYIIbI,
CBsI3bIBAOIIME JaHHYIO (PU3NUECKYI0 BeJIMUMHY C JPYTUMH BeJIMUKMHAMU,
CTPOUTH TPaPUKU N3yUeHHBIX 3aBUCUMOCTeN (PU3NUeCKUX BeTMUUH;
XapaKTepu30BaTb CBOWCTBA Tes, (U3MYEeCKre SBJIEHUS] U TIPOLIeCChI,
WCIIO/Tb3Ysl TIpaBWIa CJIOXKeHUs CU/ (BIOMb OJHOM TpsIMOM), 3aKOH ['yka,
3akoH ITackans, 3aKk0OH ApxWMe[ia, TIPaBUI0O paBHOBecHs pbiuara (6s10Ka),



«30710TOe TIPABWIO» MeXaHHWKW, 3aKOH COXpaHeHWs MeXaHWueCKOou
SHepruu, TMpU STOM JiaBaThb CJIOBECHYHO (OPMYJMPOBKY 3akKoHa U
3arMChIBaTh €ro MaTeMaTUueCKoe BbIpa)KeHHE;

00BSICHATH (hri3UUecKue sIBJIeHUs], TIPOLIeCChl U CBOWCTBA TeJl, B TOM YKC/Ie
M B KOHTEKCTe CHUTyal[uli [PaKTUKOOPHMEHTHMPOBAHHOIO XapakTepa:
BBISIB/ISITH TIPUUMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBsicHeHWe u3 1-2
JIOTMYECKUX 111aroB C OMopou Ha 1-2 U3yueHHBIX CBONCTBA (PU3NUECKUX
sIBJIEHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelllaTh pacuéTHble 3a7auv B 1-2 [eWCTBUSA, WCIIO/b3ysl 3aKOHbI U
dbopMyibl, CBsi3bIBarollue (U3MUecKre BeJMUYMHBbL: Ha OCHOBE aHaau3a
yCJIOBUSI 3a/lauM 3alMChIBaTh KPaTKOe YC/I0BUe, MOJCTaBAATh (hr3nuecKre
Be/IMUMHBI B ()OPMyJibl M TIPOBOJUTH PACUéThl, HaXOJUTh CIPaBOYHbIE
JaHHbIe, He0OXOAUMbIe i pellleHHs 3a/lay, Ol[eHUBaTh PeaMCTUUHOCTD
TO/TyuYeHHOW (Pr3nUeCcKoM BeJIMUKHbI;

pacro3HaBaTtb Tpo6/ieMbl, KOTOpble MOXXHO peIlUTb TIPU TOMOIIH
($U3MUeCKrX MeTO/I0B, B ONMCAHWUU HCCTIe/JOBaHUsI BbIJ|e/STh IPOBEpPsieMOe
npejrosio)keHde  (TUMOTe3y),  pa3iuuaTb W WHTEPIPeTHpOBaTh
TOJyUeHHbIM pe3y/bTaT, HaxOAuTh OLIMOKKM B XO/e OIbITa, Je/aTh
BBIBO/IbI 10 €r0 pe3y/bTaTam;

MPOBOJUTh OMBITBI TI0 HaOmofeHn0  (U3NYeCKUX SIBJIEHUA WU
bur3nueckux CBOWCTB TeJ: dbopmynupoBaTthb TpoOBepsieMble
TIpe/ITI0J/I0’KeHHs1, COOMpaTh yCTAaHOBKY U3 TIpe/I/IoyKeHHOro 0060pyioBaHus,
3aruChIBaTh X0/ OTbITa U (YOPMYIUPOBAaTh BbIBOJbI;

BBITIO/IHATh TpsIMble W3MEPeHUs1 DPACCTOSHUS,, BPEMEHH, MacChl Tesa,
00BbéMa, CUIBI W TeMIlepaTypbl C WCIOAb30BaHUEM aHA/IOTOBBIX U
1[MbpoBbIX TPUOOPOB, 3amuChiBaTh I[I0Ka3aHWs TPUOOPOB C YUYETOM
3aIaHHOM abCOJTFOTHOM TOTPEITHOCTHU M3MepeHUH;

MIPOBO/IUTH UCC/Ie0BaHKE 3aBUCUMOCTH O/IHOM (PM3UUeCKO BeJTMUKHBI OT
IpYrodi C WCIO/Mb30BaHUEM TIPSIMBIX U3MepeHHi (3aBUCUMOCTH TIyTH
DaBHOMEPHO [IBKYIL[ETOCs Tefa OT BpEeMeHH [IBWKeHWsI Tesa, CUJIbI
TPeHUsI CKOJIbKeHUsI OT Beca TeJla, KauecTBa 00pabOTKU MOBepXHOCTeH Test
Y He3aBUCHMOCTU CUJIbI TPEHUS OT I/IOLA/Id COMPUKOCHOBEHUSI TeJl, CUJIbI
YIPYTOCTU OT y[AJWUHEHUs TIPY)KWHbBI, BbITAIKHBaroIel CUibl 0T 06béMa
TOTPY’KEHHOW YacTH Tejla U OT TVIOTHOCTH >KUAKOCTU, €€ He3aBUCUMOCTH
OT TUIOTHOCTH Tefa, OT ITyOUHBI, HA KOTOPYIO TMOTPY)KEHO Tesio, YC/IOBHM
TIaBaHUs TeJl, YCJIOBUM paBHOBeCHsi pbluara U 0JI0KOB), y4yaCTBOBaTh B
TJIAHUPOBAaHUM ~ y4eOHOTO MCC/efioBaHMs, COOWMpaTh YCTAaHOBKY U
BBITIO/IHATL W3MepeHusi, Cjefysl Tpe/io)KeHHOMY I/laHy, (PUKCUPOBaTh
pe3yJibTaThbl TOJyYeHHOM 3aBUCUMOCTH (U3NUYECKUX BEeJIUUYMH B BUJE



TIpe/i/IoyKeHHbIX Tabmuil U TpadurKOB, fesaTh BBIBOZBI IO pe3yJsbTaTaM
WCCIIeJOBaHMS;

TIPOBO/IUTh KOCBeHHble u3MepeHUs1 (H3UUeCKuX Be/JWUYMH (TJIOTHOCTD
Bell[eCTBA JKUJKOCTM M TBEPAOrO Tena, CWla TPEeHUs] CKOJIbKEeHUS,
JaBlieHWe  BO3/yXa, BbITaJKWBAlOIlasi CWIa, [IeHCTByOIIass Ha
TOTPY’>KEHHOE B >KUAKOCTb Teno, KO3((PHUIMEeHT I10/e3HOro [elCTBUS
MPOCTBIX MEXaHW3MOB), CJieflyss TpPeJJIOKeHHOW WHCTPYKIMU: TIpU
BBITIOJTHEHUM HW3MepeHuM coOupaTh 3KCIIepUMEHTA/IbHYI0 YCTaHOBKY U
BBIUMC/ISITh 3HAUeHHe UCKOMOM Be/TMUKHbI;

cobJtro/1aTh TIpaBU/ia TeEXHUKW 0€301acHOCTH TIpU paboTe C 1abopaToOpHBIM
o0opy/lIoBaHHEM;

yKa3bIBaTh TPUHIUIMBI AeUCTBUS TIPUOOPOB M TEeXHUUECKHUX YCTPOMCTB:
BeChbl, TePMOMETp, AWHAMOMETp, COOOIarolrecs: Cocybl, OGapomeTp,
pblyar, MoABWXXHBIN U HETTOABW)KHBIM 010K, HaK/IOHHAs TJIOCKOCTh;
XapaKTepU30BaTh TPUHIMUMBI  I€WCTBUS HW3yUYeHHBIX TPUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM HAa KX OMNUCaHUs (B TOM YMCIIE:
TIOJIIUITHUKY, YCTPOMCTBO BOZOTIPOBOJA, TUPABIAYECKUI  TIpecc,
MaHOMeTp, BLICOTOMep, TIOPIIIHEBOM HAacOC, apeoMeTp), UCTIO/b3ysl 3HaHHs
0 cBolcTBax (M3NUECKUX sIBJIEHUN W HeoOXoAuMble (U3NUecKre 3aKOHbI
Y 3aKOHOMEPHOCTY;

NIPUBOJUTL  TpUMepbl  (HaXoAWTb  WHGOpMALMIO O  TIpUMepax)
MPaKTUYeCKOro MCIO/Ib30BaHUSl (PU3NUECKHX 3HaHWUKW B TIOBCEJAHEBHOM
KU3HU 7151 0OecrieueHusi 6e30MacHOCTU TIpU obpailleHuH ¢ rpubopamu u
TeXHAYECKUMH YCTPOMCTBAMH, COXPaHEHHUSI 3[J0POBbSI W COOJIO/eHUs
HOPM 3K0JIOTHUYECKOTO TOBeZieHUsI B OKpY Kalolljel cpefie;

OCYyILeCTB/ISIT OTOOp HWCTOUHWUKOB uH(opMmaimu B MHTepHeTe B
COOTBETCTBUM C 3a/]JaHHBIM TTOMCKOBBLIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUW W TNYTEM CpaBHEHHUs Pa3/MUHbIX WCTOYHUKOB BBI/IE/ISATh
vHbOpMalMIo, KOTopas SIB/sSeTCs MPOTUBOPEUMBON WM MOXKET ObITh
HeJI0CTOBEpPHOM;

HCTI0JTb30BaTh TIPH BBIMTOTHEHWH YUeOHBIX 3a/JaHHK HayUHO-TIOMY/ISIPHYIO
uTepaTtypy  (U3UUeCKOro Cojlep>KaHus, CIpaBOUHble MaTepualibl,
pecypchbl cetr VIHTepHeT, BafieTb NPUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
ripeoOpa3oBaHus MH(pOPMaIMY 13 OZHOW 3HAKOBOM CUCTEMBI B [IPYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKWe MUChbMEeHHbIE W YCTHBIE COOOIeHUs Ha
OCHOBe 2—3 UCTOUYHUKOB MHGOpMaliuM (Hr3UUecKoro cofiep>kaHusi, B TOM
yucse MyOAMYHO JiesiaTh KpaTKue cOoOIeHus 0 pe3y/bTaTax IPOeKTOB
WX yuyeOHBIX WCCAe0BaHWM, TIPU STOM TPaMOTHO MCIIOJb30BaTh



W3yueHHbIM TIOHATUWHBIA armapar Kypca (U3MKM, COIPOBOXKAATh
BBICTYTI/IEHHE TIpe3eHTalew;

TIPU  BBLITIOJTHEHUHM y4YeOHBIX TMPOEKTOB W HMCC/Ie[JOBAaHUM pacIpeziesisiTh
00513aHHOCTH B TPYIINie B COOTBETCTBUM C IIOCTAB/JIEHHBIMM 3aJjauaMu,
C/leUTh 3a BbITIOJIHEHWEM TIaHa [eWCTBUM, afieKBaTHO OL|eHUBAaTh
cOOCTBeHHBIM  BK/JaZ, B  JesSTe/JIbHOCTb  TPYMIbl,  BbICTpauBaTh
KOMMYHUKAaTUBHOE B3aMMO/IeHiCTBUE, YUUTHIBAsi MHEHHE OKPY KaroIUX.

K koHily oOyuenusi B 8 Kj1acce npemMeTHbIe pe3y/ibTaThl HA 0A30BOM YPOBHE
JO/DKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTh Y 00YUaIOIUXCsl YMEHUI:

VICTI0J/Ib30BaTh MOHATUS: Macca U pa3Mepbl MOJIEKYJI, TEIVIOBOE [IBU)KEHHE
aTOMOB Y MOJIEKY/I, arperaTHble COCTOSIHUS BellleCTBa, KpUCTA/JTAYECKUe U
amop(Hble Tesa, HACHIIEHHbIM W HEHACHIeHHbIM TIap, BAAXKHOCTb
BO3/lyXa, Temreparypa, BHYTPEHHsIS SHEprus, TeIJIOBOM [JBUTaTellb,
3JIeMeHTapHbIN 3/IEKTPUUYECKUH 3apsi]], 3JIeKTPUYECKOe MoJie, MPOBOAHUKHU
Y IN3JIEKTPUKH, TIOCTOSTHHBIN 3/1IeKTPUUECKU TOK, MarHUTHOE TI0J1€;
pas/ivuaTth SIBJieHUs: (TerVIOBOe pacIlMpeHre U CKaTue, Tersiorepeaua,
TEeIJI0OBOe pPaBHOBeCHe, CMauvMBaHWe, KalWIsIpDHbIE SIBJIEHUs], UCTIapeHUe,
KOHJIeHCal[usl, TIaB/ieHre, KpUCTa/un3alusi (OTBepZeBaHue), KUIeHUe,
Tervionepeaayva (TerIonpoBOAHOCTH, KOHBEKIIUSI, u3jiyueHue),
371IeKTpU3aLusl Tesl, B3aUMOJEeNCTBUE 3apsifioB, NEeUCTBUS 3JIEKTPUUYECKOTO
TOKa, KODOTKOe 3aMblKaHWe, B3auMO/IeiCTBe MarHUTOB, [IeliCTBUe
MarHuTHOTO TOJIs1 Ha TIPOBOJHUK C TOKOM, 3JIEKTPOMarHuTHasi UHAYKLIMS)
10 OMWCAHUI0 HUX XapaKTepHbIX CBOMCTB M Ha OCHOBe OITbITOB,
JIEMOHCTPUPYIOIIUX JJaHHOe (hH3UUecKoe sIBJIeHUE;

pacro3HaBaThb MpOsIB/ieHWe U3yYeHHbIX (PU3MUECKHUX sBJIeHUU B
OKpy’KarollleM MHpe, B TOM uucje (U3UYecKue SIBJIeHUsI B MpHUPOJe:
TIOBEPXHOCTHOE HaTsDKeHUWe U KalwispHble SIBIeHUSI B TIPUpOJie,
KPUCTQ/UTbl B Tpupofe, usnyuyeHue CojHIa, 3aMep3aHue BOZOEMOB,
MopcKue 6pu3bl, 00pa3oBaHUe pOChl, TYMaHa, UHesl, CHeTa, 3/IeKTpUuecKre
sIBJIeHHUs] B aTMocdepe, 37€KTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
rose 3emyd, Jperd MOJOCOB, PO/b MarHUTHOTO MOJSL AJjIs1 KU3HU Ha
3emie, TIOJISIPHOE CUSIHUE, TIPU 5TOM TePeBOJUTh MPAaKTUUECKYO 3a/lauy B
yueOHYI0, BBIIEJIATH CYIIIeCTBEHHbIE CBOWCTBA (IMPH3HAKH) (H3MUeCKUX
SIBJICHUM;

OMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (puanuecKue sIBJeHUs], UCTIOIb3Ys
¢bu3uueckue BeMUUHbI (TeMIiepaTypa, BHyTPEHHSISI SHeprusi, KOJM4eCTBO
TeIJIOThI, yJelbHasi TeIJIOEMKOCTh BelecTBa, y/eabHas TervioTa
TJIaB/ieHus, yjenbHas TeIyioTa Mapoobpa3oBaHusi, yjielbHasi TerioTa
CropaHusi TOIUIMBa, KO3((UIUEHT TMO0JIe3HOT0 [JeNCTBUSI TeIIOBOMU



MallIMHbI, OTHOCUTE/IbHAs BJIAKHOCTb BO3/yXa, 3JIeKTPUUYECKUW 3apsif,
Cula TOKa, 3/eKTPUYECKOe HarpsyKeHWe, COTMpPOTHBJIEHWE TIPOBO/IHHMKA,
ylenbHOe  COTIPOTHBJIEHWE  BelllecTBa, paboTa W MOIHOCTh
5/IEKTPUYECKOr0  TOKa), TMpU OMNWCAHWK TIPaBWIbHO TPaKTOBaTh
bu3nuecKruii CMBIC/T KCIO/Ib3yeMbIX BeJUYMH, 0003HaueHWs] U eqUHULIbI
(Y3nUeCcKUX BeIWYMH, HAaXOAWUTb (OPMYJbl, CBSI3bIBAIOLIME [JaHHYIO
¢u3nMuecKyr0 BeJMUYMHY C JPYTMMH BeJMYMHaMH, CTPOWTH TpapUKu
M3y4YeHHBIX 3aBUCUMOCTeN (PU3NUYeCKUX Be/TMUKH;

XapakTepu30BaThb CBOWCTBA Tes, (U3MUecKue SBJAEHUS] U TIPOLIeCCHI,
VICTI0J/Ib3ysl OCHOBHbBIE TIOJIO)KEHUS] MOJIEKYJIIPHO-KUHETUYECKOM TeOopUU
CTPOEeHUsI BellleCTBa, MPUHLMIT CYTepro3ULUU 1osieid (Ha KayeCTBeHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsfa, 3akoH Oma [ij1s1 yyacTKa Liely, 3aKOH
Ikoyns—JleHlla, 3akKOH COXpaHeHUsI SHEepPrud, T[Ipyd STOM [laBaTh
C/IOBECHYIO (DOPMYJIMPDOBKY 3aKOHa W 3alMChiBaTh €ro MaTeMaTUuecKoe
BbIp@)KEHUE;

00BSICHATL (U3MUecKHe TIPOLiecChl W CBOWMCTBA Tes, B TOM UHUC/Ie U B
KOHTEKCTe CUTyal[uii MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISIB/ISATD
TIPUUMHHOC/IeICTBEHHbIE CBSI3U, CTPOUThH 00bsiCHEHUe U3 1-2 oruyecKux
11aroB C OMOpod Ha 1-2 W3y4yeHHBIX CBOMCTBA (PU3WUECKUX SIBIEHUU,
(bur3nUeCcKrx 3aKOHOB UJIU 3aKOHOMEPHOCTe;

pelllaTb pacuéTHble 3ajauvd B 2—3 [eWCTBUS, MCIO0Jb3ys 3aKOHbl U
(dbopMyibl, CBsI3bIBAKOIME (DU3MUYECKHe BEeIUUMHBI: Ha OCHOBE aHaau3a
yC/IOBUSI 3a/layM 3alvChiBaTh KpaTKOe YC/OBUe, BbISB/SATb HEJOCTAaTOK
JAHHBIX 71 pellleHusi 3aaud, BbIOMpaTh 3aKOHBI U  (HOPMYJIBI,
HeoOXoJuMble fJisi e€ pellleHus, TPOBOAWUTH PAaCuéThl W CpPaBHUBATh
MOJIyYeHHOe 3HaueHre (PU3NYeCcKOr BeJTMUUHbI C U3BECTHBIMU JJaHHBIMU;
pacrio3HaBaTh TPo6/eMbl, KOTOpPble MOXXHO peIlUTb TIPU TIOMOIIH
¢u3MUeCKMX MeTOZ0B, UCIIO/Mb3Yys OMMCAHWE WCC/Ie[OBaHUS, BbIJE/SATh
TpoBepsieMoe  TIPe/NO/I0’KeHe, OLleHUBaTh MPaBWIbHOCTb — TOpsKa
TIPOBe/IeHUs UCC/IeJOBaHUs, /ie/laTh BHIBOJBI;

MPOBOJIUTh  ONBITHI TI0 HaOmoeHnI0  (GU3NYeCKUX SIBJIeHUA WU
($U3MUeCKUX CBOWCTB Te (KaluUIpHbIe SIB/IeHUS, 3aBUCUMOCTb [1aB/IeHUS
BO3/lyXa OT ero o0béMa, TeMIiepaTyphbl, CKOPOCTHU TIPOL[ecca OCThIBAaHHUS U
HarpeBaHusi TIPM W3yueHUM OT I1[BeTa H3Jydarollei (morJ/oiiarolei)
TOBEPXHOCTH, CKOPOCTb MCIAapeHusi BOJbl OT TeMIlepaTypbl KUAKOCTA U
IJIOL[aZi €€ TIOBEePXHOCTH, »SJIeKTpU3alsl Tel W B3auMO/eHCTBHe
3JIEKTPUUECKUX  3aps/0OB, B3aUMO/|eHiCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3ya/M3allusi MarHUTHBIX TI0JIed TIOCTOSSHHBIX MAarHUTOB, [€HCTBUS
MarHWTHOTO TMOJsi Ha TIPOBOJAHUK C TOKOM, CBOMCTBA 3/1€KTPOMAarHura,



CBOMCTBA 3JIEKTPOJBUraTesisi TOCTOSTHHOTO TOKa): (hOpMy/MpOBaTh
TIpoBepsieMble TPeATo0XKeH!Us, COOMpaTh YCTAHOBKY W3 MPeJI0KeHHOT 0
000py/I0BaHus, OMMHCHIBATh X0/ OTbITa U (HOPMYIMPOBATh BHIBOZBI;
BLITIOJIHATL ~ MpsIMble  W3MepeHUsl  Temreparypbl, OTHOCHUTEeTbHOU
BJI@XXHOCTU BO3[lyXa, CW/Ibl TOKA, HAMNpPSOKEHUs C HCIOIb30BaHUEM
aHaJ/IOTOBbIX TPUOOPOB U JAaTUMKOB (DU3UUECKUX BeJIUUYMH, CPaBHUBATh
pe3y/IbTaThl U3MEPEHHH C YUETOM 3a/JaHHOM aOCOTFOTHOM TTOTPEITHOCTH;
TIPOBO/IUTh UCC/Ie[IOBaHNe 3aBUCMMOCTU O/IHOW (PU3UUECKO!N BeJIMUMHBI OT
JPyrol C HWCOO0Jb30BaHWEM MPSIMbIX UM3MepeHUM (3aBUCHMOCTh
COMPOTUB/IEHUS] TIPOBOJHUKA OT €ro /UIWHbI, TUIOLIAJAU TOMepeyHoro
CceuyeHUs U y/leJIbHOTO COTIPOTHBJIEHUS BelljeCcTBa MPOBO/IHUKA, CUJIbI TOKA,
Wyllero uepe3 TMPOBOAHUK, OT HalpsOKeHUsi Ha  TPOBO/IHUKE,
WCClelIoBaHUe TOC/Ie[0BaTeJIbHOTO W Tapajie/lbHOTO — COeJMHEeHUN
TIPOBOJHUKOB): TIJIAHMPOBAThb HCC/Ie[JOBaHUe, COOMpaTh YCTAHOBKY U
BBLITIOJIHATb W3MepeHUs, C/eflysl TpeJ/IoKeHHOMY TiaHy, (UKCUpOBaTh
pe3y/ibTaThl TOMy4YeHHON 3aBHCHUMOCTH B BUJe Tabmvi] U TpaduKOB,
JlenaTh BBIBO/IBI 110 pe3yJ/ibTaTaM UCC/Ie[JOBaHUS;

TIPOBOJUTh KOCBEHHbIe U3MepeHUs (U3NUYecKUX BenuYUH (yze/bHas
TEIVIOEMKOCTh ~ Bell[eCTBa, COTPOTHB/eHWe TIPOBOJIHMKA, pabora U
MOII[HOCTb 3J/IEKTPUUECKOTO TOKA): TJIAHUPOBaTh H3MepeHHs, CoOupaTth
9KCIepUMeHTaIbHYI0 YCTaHOBKY, C/iefys TMpeJioKeHHOW WHCTPYKLUM, U
BBIUUCJIATH 3HAUeHUe BeJIMUVHBI;

cobsirojaTh MpaBu/ia TeXHUKK Oe30macHOCTH 1pu paboTe ¢ 1abopaTOpHBIM
obopy/ioBaHUEM;

XapaKTepu30BaTh TPUHLMUIMBI  [eHCTBUS UW3yUeHHbIX TNpPUOOpPOB U
TeXHUUYeCKUX YCTPOWCTB C OMOpPOM Ha WX OMUCaHus (B TOM 4YMCIIe:
CHCTeMa OTOIUIEHHSI [JOMOB, THTPOMETp, TapoBasi TypOuHa, amIiepmerp,
BO/IbTMETD, CUETUMK 3JIEKTPUUECKOW SHEepPruM, 37eKTPOOCBETUTEe/TbHBIE
nipubOpkI, HarpeBaTebHbIE /IEKTPONPHUOOPHI (TIpUMepbI), 3/eKTpUUecKre
TIpeIOXPaHUTE/TH, 3JIeKTPOMAarHuT, 3JIeKTPOJBUTaTellb MOCTOSTHHOTO TOKa),
WCTIOJB3YSl 3HAHUS O CBOMCTBAxX (H3WUECKUX SIBJIEHMM W HeoOXOouMble
¢dur3nUeckre 3aKOHOMEPHOCTY;

pacro3HaBaThb TIPOCTble TeXHHUYeCKWe YCTPOMCTBA W U3MepuTesbHbIe
npubopbl 10 CXeMaM M CXeMaTU4YHbIM pHUCYHKaM  (PKUJKOCTHBIN
TePMOMETp, TepPMOC, TICUXPOMEeTp, TUTPOMEeTp, ABUraTe/lb BHYTPEHHEero
CropaHusi, 37eKTPOCKOM, PeoCTaT), COCTAaB/ATb CXeMbl 3/€KTPUUECKUX
1jeriel C Moc/efoBaTe/IbHbIM U Mapasuie/ibHbIM COeIMHEHUEM 371eMEeHTOB,
pas3/iuuasi yC/I0BHble 0003HaueHus 3/71eMeHTOB 3/IeKTPUUeCKHUX Lierel;



NIPUBOJUTL  TpUMepbl  (HaXoAWTb  UWHGOpMALMIO O  TIpUMepax)
MPaKTUYeCKOro MCIO/Ib30BaHUSI (PU3NUEeCKHX 3HaHWKW B TIOBCEJAHEBHOU
KU3HU 7151 0OecrieueHusi 6e30MacHOCTU TIpU obpailleHuu ¢ ripubopamul u
TeXHAYECKUMH YCTPOWMCTBAMH, COXpaHEHHUSI 3[J0POBbSI W COOJIO/eHUs
HOPM 3K0JIOTHUYECKOTO TOBeZieHUsI B OKpY Kalolljel cpefie;

OCYILIeCTB/ISITh TIOUCK UH(OpPMaLUM  (PU3NUYEeCKOro COZepKaHUs B
HTepHeTe, Ha OCHOBe UMEIOIIMUXCS 3HAHUW W MYTEM CpaBHEHUs
JIOTIOJTHUTEIbHBIX ~ MCTOUHWUKOB  BbIJeNSTh  UH(POpMAlMI0, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBOM WU MOXKET ObITh HeIOCTOBEPHOM;
WCTI0/Tb30BaTh TPU BBIMOJHEHWH Y4eOHBIX 3a/laHuil HayuHO-TIOMY/ISIPHYIO
nuTepaTtypy  (U3UUeCKOro CoJlep>KaHMsi, CIpPABOUHble MaTepualibl,
pecypchl ceTu VIHTepHeT, BaZieTh MPUEMaMU KOHCIIEKTUPOBAHUSI TEKCTa,
nipeoOpa3oBaHysl HHGOpPMALIMY U3 OTHOW 3HAKOBOW CHUCTEMBI B [PYTYIO;
co3/laBaTb COOCTBeHHbIe MUCbMEHHble W KpaTKWe YCTHble COO0OlieHus,
000611ast  WHGOpPMAI[MI0O M3 HECKOMbKHX MCTOYHUKOB (DHU3UUECKOTO
Ccofiep)KaHusi, B TOM uunciae TyOAMYHO TpEeACTaB/sATb Ppe3y/abTaThl
TIPOEKTHOM WM WCC/e/0oBaTe/IbCKON /leATeTbHOCTH, TP 3TOM I'DaMOTHO
WCIIO/Tb30BaTh  U3yUeHHBbIM TIOHATUMHBIM armapaT Kypca (PU3UKH,
COTIPOBOXK/IaTh BBICTYTIIEHUE TTpe3eHTalluel;

TIPDU  BBITIOJIHEHWM Y4YeOHBbIX IIPOEKTOB U HCC/IeOBAaHUM (PU3HMUeCKUX
TIPOL[ECCOB pacrpefiesiiTb 0053aHHOCTU B TPYIIle B COOTBETCTBUM C
TOCTaB/IeHHBIMU 3a/lJayaMU, C/IeJUTh 3a BBITIOJIHEHHWEeM TlaHa AeUCTBUN U
KODpPEKTHPOBAaTh €ro, a/leKBaTHO OlleHWBaTh COOCTBEHHBIM BK/IaJ B
JiesiTeNTbHOCTb TPYIIIbI, BEICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMO/IECTBUeE,
TIPOSIBJISS TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K koH11y 00yueHusi B 9 Kjiacce rnpeiMeTHble pe3y/bTaThl HA 6a30BOM ypOBHe
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl YMEeHHU:

WCIOb30BaTh TOHATHS: CUCTeMa OTCUéTa, MaTrepuagbHasg TOYKa,
TPAeKTOpUsl, OTHOCUTETbHOCTb MeXaHW4eCKOrO [BW)KeHUs, AedopMauys
(ynpyrasi, mnjacTuyeckasi), TpPeHWe, LIeHTPOCTPEMUTE/IbHOE YCKOpPEeHUe,
HEBECOMOCThb U TIeperpy3Ku, LIeHTP TsDKeCTH, abCOMIOTHO TBEpZOe Terlo,
I[eHTP TSDKeCTU TBEPOTO TeJja, paBHOBeCHe, MeXaHUUeCcKre KojebaHus v
BOJIHBI, 3BYK, WH(Pa3BYK U Yy/bTPa3ByK, 3JIEKTPOMarHUTHbIe BOJIHBI,
IIKajia 3JIeKTPOMAarHUTHBIX BOJIH, CBeT, O/IM30PYKOCTb U [JalbHO30PKOCTb,
CTIeKTPbI WUCITyCKaHHS W TIOT/IONeHus, anb(da, 6eTa- U raMma-u3/yueHus,
W30TOTIbl, si/lepHasi SHepreTHKa;

pa3nuuarh siBjieHWs (paBHOMEDHOe M HepaBHOMEpHOe TMpPsSIMOJIMHEeNHOe
JBIKeHUe, PaBHOYCKOPEHHOe TMpsSIMOJIMHeNHOe [IB)KeHWe, CBOOOJHOe
rajJieHye TeJjl, pPAaBHOMEPHOe JIBM)KEHHE MO0 OKPY’KHOCTH, B3aUMO/IeiCTBUE



TeJl, peaKTUBHOe /IBIDKeHUe, KosiebaTe/lbHOe ABW)KeHHe (3aTyxaroljue U
BbIHY)KZIeHHble KoJie0aHUsI), pe30HaHC, BOJHOBOE JBW)XKeHHe, OTpa)kKeHHe
3ByKa, TPSMOJIMHeHOe pacrlpoCTpaHeHue, OTpakeHue U TpesioMJieHue
CBeTa, TI0JITHOe BHYTPeHHee OTpPaKeHHe CBeTa, pasjioxkeHre 0eioro cBeTa B
CIIeKTP U CJIO)KeHHWe CHeKTpaJbHbIX LIBETOB, JUCIEPCUS CBeTa,
eCTeCcTBeHHasi pPaJIMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYAaTOro CIeKTpa
W3/ly4eHUs ) TI0 OINMCaHKWIO0 UX XapaKTePHBIX CBONCTB U Ha OCHOBE OITLITOB,
JIEMOHCTPUPYIOIIUX JJaHHOe (hH3UUecKoe sIBJIeHUE;

pacro3HaBaThb MpOsIB/ieHWe U3yYeHHbIX (PU3MUECKHUX SsBJIeHUU B
OKpy’KaroljeM Mupe (B TOM uuc/ie (U3WUYecKWe sIBJIeHUS B MPUPOJeE:
TIPUIKBBI U OTJIMBHI, [iBMKeHHe TiylaHeT Co/THeUHOM CUCTeMbl, peaKTUBHOE
JBIDKEHHEe JKUBBIX OpPraHU3MOB, BOCIIPUSITHE 3BYKOB JKHBOTHBIMH,
3eMJIeTpsiCeHUe, CellcMuYecKue BOJIHBI, I[yHaMM, 3XO, I[BeTa Tel,
OTITUYeCKue siBleHUs1 B TIpUpojie, Ouosioruueckoe [ieHCTBUE BUAUMOTO,
y/ibTpauoneToBOro W PEHTIeHOBCKOTO M3/yueHW, ecTeCTBeHHbLIU
Pa/IMOAKTUBHBIA (POH, KOCMUUECKUe JIyuM, paJJuOaKTUBHOE U3/yueHue
TIPUPOAHBIX MWHEPAJOB, [JeNCTBHe PpaJIM0aKTUBHBIX W3/IyYeHUH Ha
OpraHusM 4eJiOBeKa), MPU 3TOM IepPeBOJUTH TPaKTUUYECKYI0 3ajauy B
yueOHYI0, BbIIEJISITh CYIIIeCTBEeHHbIE CBOWCTBA (TIPU3HAKH) (PU3HUeCKUX
SIBJIEHUM;

OMUCHIBATH U3yUeHHbIE CBOMCTBA Tel U (PU3UUECKUe sIBJIeHUs], UCTIO/b3Ys
(¢ur3nueckue Be/lWYMHBI (CpeJHsIE M MrHOBEHHas CKOPOCTb Teja MpHU
HepaBHOMEDHOM /IBW)KEHWM, yCKOpeHUe, repeMellleHre, MyThb, YIJIOBasl
CKOPOCTb, CW/a TpeHus, Cuja YMpPYroCTH, CWa TSDKeCTH, YCKOpeHue
cBOOOIHOTO TIaZieHWs, BeC Tejla, WMIY/AbC Teja, HWMITYJIbC CHUJIbI,
MexaHhueckass paboTa M MOIHOCTb, TOTeHI[Ma/JbHas SHepPrus Tea,
TIO/IHATOTO0 HaJl TIOBEPXHOCTbIO 3eMJIM, TIOTeHIMa/lbHasi SHEeprusi CXKaTou
TIDY)KWHBI, KUHeTUuUecKasi SHeprus, ToJiHasg MeXaHUueckasi SHeprus,
TIepUo, ¥ YacToTa KosebaHu, JjiiHa BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa
TOHA, CKOPOCTb CBETa, MOKa3aTesib MpeOMJIeHHsI CPe/ibl), MPYU ONMHCaHUU
MPaBUILHO TPAKTOBaTh (H3UUECKU CMBIC UCMO/Ib3yeMbIX BeJWUMH,
0003HaueHUsA W eAWHMIIBI (PU3NUeCKUX BEIUYWH, HAaXOAUTh (HOPMYIIbI,
CBsI3bIBAIOIIME JAaHHYIO (PU3NUECKYIO0 BEJIMUMHY C [PYTMMH BeJIMUMHAMU,
CTPOUTH rpaPUKy U3yUyeHHBIX 3aBUCUMOCTeN (hH3UUYeCKUX Be/INUWH;
XapaKTepu30BaThb CBOWCTBa Tes, (U3MUecKkue SIBJAeHUSI U TIPOLIeCChI,
WCTO/Ib3ysl 3aKOH COXpaHEeHWs SHepryH, 3aKOH BCEMUPHOI'O TSTOTEHUs,
TIPUHLUIT  CYTEepPIO3ULIMK  CUI, TIPUHLUIT OTHOCUTeIbHOCTU [anuses,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsl WUMITY/bCa, 3aKOHbI OTpPaKeHWsl U
TIpesIoM/IeHUsT CBeTa, 3aKOHbI COXPaHeHUsI 3aps/JOBOT0 U MaCCOBOTO UMCeT



TIPU SI[IePHBIX DpeaklUsX, MpU 3TOM JlaBaTh CJIOBECHYHO (POPMYIUPOBKY
3aKOHa U 3alMChIBaTh €r0 MaTeMaThyeckoe BhIpayKeHUe;

OOBSACHATE (DHU3WUECKHEe TIPOI[eCChl W CBOMCTBA Te, B TOM UHC/ie U B
KOHTEKCTe CUTYyalMi MPaKTUKOOPHEHTUPOBAHHOT'O XapaKTepa: BBISBJISATH
TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3H, CTPOUTh 00bSICHeHUe 13 2—3 JTOTUYeCKUX
IIarOB C OIMOPOM Ha 2—3 M3yuyeHHbIX CBOMCTBa (PU3NUECKUX SIBJIEHWM,
GbH3MUeCKHX 3aKOHOB H/TM 3aKOHOMEPHOCTEH;

peliaTb pacyéTHble 3ajaud (onuparoldecs Ha CucteMy u3 2-3
ypaBHEeHUH), UCI0JIb3Ysl 3aKOHBI U (JOPMYJIbI, CBsA3bIBAIOIME (hH3UUeCKre
Be/IMUMHBI: HAa OCHOBe aHa/ju3a yCJIOBUSl 3a/laud 3aluchbiBaTh KpaTKoe
yCJ/IOBHE, BLISIBISATH HEJOCTAIOI[He WM M30BITOUHbIE JaHHBIE, BHIOMpATh
3aKOHBI U (hOpMYyJIbl, HeOOXOAUMBIe [I7Isi pellleHys, TTPOBOAUTb PACUETHI U
OlLIEHHMBaTh PEa/IMCTUUYHOCTh TIOYUYeHHOrOo 3HaueHus (u3NUecKoi
Be/IMUMHBI;

pacrio3HaBaTh IIPOOJIEMbI, KOTOpble MOJKHO PEeIIUTb ITIPU  TTOMOIIH
bU3MUeCKUX MeTO/IOB, WCIIO/b3ysl OMHMCAHWe WCC/IeJOBaHUS, BBIIE/ISATh
TpoBepsieMOe  TIPeATIO/Io’KeHHe, OlleHWBaTh IIPAaBWIBHOCTH  TIOPsiAKa
TIpOBeJileHUsT ~ MCC/Ie[iIoBaHUs, JieJlaTb  BbIBO/IbI, HWHTEPIPeTHUPOBAaTh
pe3y/ibTaThl HabJTIOJJEHUH U OTIBITOB;

TIPOBOIUTh  OTBITHI 10 HaOMOZeHWI0 (U3NUeCKUX SIBIEHUN WU
¢bu3nuecKkux CBOWCTB Ten (M3yuyeHHe BTOPOro 3akoHa HbIOTOHa, 3aKOHa
COXpaHeHHUsl SHepruM, 3aBUCUMOCTb Tiepuofia KosjebaHul MpPY>XUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPY>KUHBI ¥ He3aBUCHUMOCTb OT
aMIUIATY/IbI MaJibIX KoJie0aHW, MPSMOJIMHEHOe pacTipoCTpaHeH e CBeTa,
pa3noxkeHue 6esloro CcBeTa B CIEKTP, M3ydeHHe CBOWCTB M300pakeHUs B
TJIOCKOM 3epKajie ¥ CBOWCTB M300pakeHUsi TipegMmeTa B cobuparoiieit
nMWH3e, HabJIroJileHre CIUIOIIHBIX W JIMHeMUaThIX CTMEKTPOB W3/TydeHus):
CaMOCTOSITE/TLHO  COOMpaTh yCTaHOBKY U3 u30bITOuHOro Habopa
o0opy/ioBaHUsl, OMMCHIBaTL XOJi OIbITA W €ro  pe3y/bTaThl,
¢dbopMy/IMpoBaTh BLIBO/IbI;

TIPOBO/INTH TIPY HEOOXOAWMOCTH CEPUIO TIPSIMBIX HW3MepEeHHH, Orpefiessis
cpeflHee 3HaueHWe U3MepseMOW BeJUurHbl ((hOKyCHOe pacCTosiHue
cobuparorrjeli  MH3bI), 00OOCHOBBIBAaTH BBIOOpP cIocoba HW3MepeHust
(u3MepuTeNBHOTO TpHOOpa);

TIPOBO/INThL  MCCJIEIOBaHHE 3aBUCHMOCTEN  (U3NUECKHUX BEeMUHUH C
WCTIO/Tb30BaHNEM TIPSMBIX H3MepeHH# (3aBUCUMOCTb TIYTU OT BpeMeHHU
TIPU PaBHOYCKOPEHHOM [IBWKeHWM 0e3 Haua/lbHOM CKOPOCTH, Teproja
KosiebaHUII MaTeMaTHUeCKOro MasiTHUKa OT JJIMHbI HWUTH, 3aBUCUMOCTH
yria OTPa’kKeHWsI CBeTa OT YIJIa TafleHus U yrja TpeJioMeHUs OT yrja



nafieHyst): TUIaHUPOBaTh HCC/e/JOBaHUe, CAMOCTOSTeTbHO COoOUpaTh
yCTaHOBKY, (DUKCUpOBaTh pe3y/bTaThl TOAYyYeHHOW 3aBUCHUMOCTU
bU3NUeCKUX BeMMUWH B BHZe TabmMil ¥ TpadUKOB, [e/laTh BBIBOABI 10
pe3yJibTaTaM UCC/Ie/I0BaHus;

TIPOBOIUTL KOCBEHHbIe H3MepeHusi (GU3NUeCKUX BeJWUYMH (CpefHsis
CKOpPOCTb M YCKOpDeHWe Teja TpH PaBHOYCKOPEHHOM JIBW)KEHUH,
yCKOpeHHe CBOOOAHOTO IajieHus], >KECTKOCTh TIPYKUHBI, KO3 UIeHT
TPEeHUsI CKOJBKEeHHUsl, MexXaHuueckas paboTa ¥ MOIIHOCTh, uyacToTa M
nepuofi KosnebaHWY MaTeMaTHYeCcKOr0 U TPY>KUHHOTO MasiTHUKOB,
oNTUUeCKass Cuiaa cobuparorier JIMH3bl, PaJMOAaKTUBHBIM  (DOH):
TJIAaHUPOBAaTh W3MepeHHus, CoOOUpaTh 3KCIIepHMEHTAa/IbHYI0 YCTAaHOBKY U
BBITIOJIHATb M3MepeHusl, Cjiefys Tpe/jioKeHHOW UHCTPYKLIUM, BBIUUC/ISATD
3HaueHUe BeJIMUMHBI U aHA/IM3UPOBaTh TI0JyueHHbIe pe3yJbTaThbl C YIETOM
33/laHHOU MOTPeIIHOCTU U3MepeHUH;

cobsirojaTh MpaBu/ia TeXHUKK O6e30macHOCTH 1pu paboTe ¢ 1abopaTOpHBIM
obopy/ioBaHuEM;

pa3nuuaTh OCHOBHbIE TIPHU3HAKM W3Y4YeHHbIX (U3UUECKUX MOoJesiei:
MaTepuanbHasi TOUKa, abCO/IFOTHO TBEpZOEe Telo, TOUYEUHBbIM HCTOYHUK
CBeTa, Jy4, TOHKas JIMH3a, [laHeTapHas Mojieflb aToMa, HYK/JIOHHas
Mo/ie/lb aTOMHOTO $1/]pa;

XapaKTepu30BaTh TPUHLUIBI  [1eHCTBUS UW3yUeHHbIX TNpPUOOpPOB U
TeXHUYeCKUX YCTPOWCTB C OMOpPOM Ha WX OMUCaHus (B TOM 4YMCIIe:
CTIUZIOMeTp, [JaTUMKW TIOJIO)KeHUsI, PACCTOSIHUSI U YCKOpEeHUs, pakeTa,
9XO/I0T, OUKW, TIepucKor, ¢oToarrmapar, OINTUYeCKUe CBETOBO/bI,
CTIeKTPOCKOTI, /I03UMeTp, Kamepa BuibCcoHa), WCMOMb3ys 3HaHUSA O
CBOMCTBAax (u3NUeCKUX SBAeHUNA MW  HeoOXoAuMble (u3nuecKue
3aKOHOMEpHOCTH;

WCT0J/Ib30BaTh CXeMbl U CXeMaTUUHble PUCYHKU U3YUeHHbIX T€XHUUECKUX
YCTPOMCTB, WU3MepUTEeNbHbIX MPUOOPOB M TEXHOJIOTUUECKHUX TIPOIIeCCOB
TpU pellleHUM yueOHO-TIPAKTUUeCKUX 3a/lau, OMNTUUecKhe CXeMbl IS
TIOCTPOEeHUsI U300pa’keHu B TJIOCKOM 3epKaJsie U coOuparolieil JIMH3e;
NPUBOIUTL  TpuUMephbl  (HaxoAuTh  UWHGOpMAIMI0O O  MpUMepax)
MIPAKTUUeCKOTO HCI0/Ib30BaHusl (DU3MUeCKUX 3HaHWW B TIOBCeAHEBHOMU
JKU3HM Ji71s1 oOecrieueHust 6e3omacHOCTH TpU obpaitieHun ¢ ipubopamu 1
TeXHUUECKUMH YCTPOWMCTBAMH, COXpaHEHHUSI 3/J0POBbSI W COOJMIO/E€HUS
HOPM 3K0JIOTHUYECKOT0 MOBe/IeHUsI B OKPY KaroLLeil cpefie;

OCYIIeCTB/SATh TIOUCK UWH(OpPMaIMM  (PU3NYeCKOro COZepKaHUsS B
WHTepHeTe, caMOCTOsITeIbHO (hOpMYJIMPYsl TIOMCKOBBIN 3aripoc, HAXOIWUTh



MyTU OTIpefiesieHus1 JOCTOBEPHOCTHU T0/Iy4eHHOM MH(OPMAaIMK Ha OCHOBe
MMEIOIIUXCsl 3HaHWUM U I0TIOJTHUTE/IbHBIX UCTOYHUKOB;

HCTI0/Tb30BaTh TIPY BBIMTOTHEHWH YUeOHBIX 3a/[aHHK HayUHO-TIOMY/ISIPHYIO
uTepaTtypy  (U3UUeCKoro Cojlep>KaHus, CIpPaBOUHble MaTepualibl,
pecypchbl cetu VIHTepHeT, BafieTb NPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa,
ripeoOpa3oBaHus MH(OPMaIMK 13 OHOW 3HAKOBOM CUCTEMBI B [IPYTYIO;
co3/laBaTh COOCTBEeHHbIE THMCbMEHHbIE W YCTHBbIe COOOIIIeHHs] Ha OCHOBE
vH(MOpMal[Mi W3 HEeCKOTbKUX WCTOYHUKOB (PU3NUECKOTO COJepKaHus,
myO/IMUHO TIpe/ICTaB/SATh pe3y/bTaThl TIPOEKTHOM WX UCC/el0BaTeIbCKON
JesiITeIbHOCTH, TIPU  3TOM TPaMOTHO  MCIO/b30BaThb  U3yueHHbBIN
TIOHATUWHBIM anmapaT K3yuyaeMoro pasjena (GU3UKH W CONPOBOXKAAThb
BLICTYIIJIEHWE TIpe3eHTaljierl C yuéToM ocobeHHOCTel ayAuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IVTAHUPOBAHUE

7 KIIACC
Ko/mmuecTBo yacoB OJIeKTPOHHbIEe
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (mudpossbie)
KoHTpo/ibHBI IIpakTHUecKue
n/n nporpamMmMsbI Bcero oOpa3oBaTe/bHbIE
e paboTbI padoThI
pecypchbl
Pa3zpen 1. @u3uka U eé po/ib B I03HAHMHU OKPYJ)KaKOLero Mupa
BubmoTeka IIOK
1.1 ®du3uKa - HayKa O IpUpoje 2
y PHPOA https://m.edsoo.ru/7f416194
bubmoreka IIOK
1.2 duzruecKre BeJIMUNHbI 2 1
https://m.edsoo.ru/7f416194
N bubmoteka LIOK
1.3 EcTecTBeHHOHay4HbIM MeTO/, TO3HAHUS 2 1
y A https://m.edsoo.ru/7f416194
Wtoro no paspeny 6
Pa3pgen 2. IlepBoHava/ibHbIE CBe/leHNsI 0 CTPOEHUM BellecTBa
BubmioTeka [IOK
2.1 CTpoeHue BellleCcTBa 1 nomorexa L
https://m.edsoo.ru/7f416194
59 [IB>KeHUe 1 B3aUMO/IEMCTBHE YaCTUL] 5 1 bubnmoreka LJOK
’ BeIl[eCTBa https://m.edsoo.ru/7f416194
bubmoTeka LIOK
2.3 ArperaTHbie COCTOSTHUS BellleCTBa 2
P H https://m.edsoo.1ru/7f416194
Wtoro no pasgeny 5
Paspgen 3. /IBrkeHne U B3auMo/ieCTBHE TeJl
bubmoTeka [IOK
3.1 MexaHuueckoe JBUXKeHUe 3 nomorexa L

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




bubmoreka IIOK

3.2 n 4
HEPLAL, Macca, TIoTHOCTR https://m.edsoo.ru/7f416194
bubmoreka IIOK
. . 14
3.3 Cuna. Brjet cun https://m.edsoo.ru/7f416194
Wtoro no paspeny 21
Pa3pen 4. [laBiieHue TBEPABIX TeJI, )KUAKOCTeH U ra3oB
41 [asnenue. Ilepejaua fasieHus TBEpAbIMU 3 bubnmoreka IIOK
' TeJlaMU, )XUIKOCTSIMU U TrazamMu https://m.edsoo.ru/7f416194
bubnmoreka IIOK
4.2 Jlapretivie iKkoCTH > https:/m.edsoo.ru/7f416194
bubmoTeka LIOK
4.3 ATmoChepHOe AaBnere 6 https://m.edsoo.ru/7f416194
44 [eiicTBUe XUAKOCTU Y ra3a Ha MOrpykéHHoe . bubmoreka LJOK
' B HUX TeJI0 https://m.edsoo.ru/7f416194
Wtoro no paspeny 21
Pa3pen 5. PaGoTa 1 MOIHOCTH. DHEPrusi
bub6 OK
5.1 PaboTa 1 MOIIHOCTb 3 nomotexa L
https://m.edsoo.ru/7f416194
BubmoTeka IIOK
2 I
> POCTRIE MEXaHH3MBL > https://m.edsoo.ru/7£416194
bubmoreka [IOK
5.3 M 4
CXAHHIAECKAZ SHEpTuA https://m.edsoo.ru/7f416194
WNtoro no pa3zpeny 12
Pe3epBHoe Bpems 3




OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

68

12




8 KJ/IACC

Ko/mmuecTBo yacoB JJIeKTPOHHbIEe
HaumeHoBaHue pa3jesioB U TeM (qudpoBsbie)
Ne ni/m KonTtposibHblie | IIpakTuuyeckue
NMporpamMMsbI Bcero o0Opa3oBaTe/bHbIE
padoTsI padoThI
pecypchl
Pa3gen 1. TensioBble sAB/I€HUA
. bubmioreka LIOK
1.1 CrpoeHue 1 CBOMCTBA Bell[eCTBa 7 hitps://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
1.2 T 21 1
CTIOBBIE TPOLECCRT > https://m.edsoo.ru/7f4181ce
WNtoro no pa3zpeny 28
Pa3pen 2. DnekTpuyecKne 1 MarHMTHbIE SIBJIECHUS
21 DJIeKTpUYeCKUe 3apsifbl. 3apsKeHHbIe Tesa y 1 bubmmoreka IIOK
' 1 UX B3aUMO/IeiCTBHe https://m.edsoo.ru/7f4181ce
. . Bubmioreka IIOK
2.2 I1 2 2 7
OCTOSHHRIH /IEKTPIHCCKII TOK 0 https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2:3 MarmuTHbI® AB/CHHS 6 1 15 https://m.edsoo.ru/7f4181ce
bubmioreka LIOK
24 DNEKTPOMATHHTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 37
Pe3epBHoe Bpems 3
OBHUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5




9 KJ/TIACC

Ko/mmuecTBo yacoB JJIeKTPOHHbIEe
HaumeHoBaHue pa3jesioB U TeM (qudpoBsbie)
Ne ni/m KonTtposibHblie | IIpakTuuyeckue
NMporpamMMsbI Bcero o0Opa3oBaTe/bHbIE
padoTsI padoThI
pecypchl
Pa3zpgen 1. MexaHnueckue sBJIeHHA
11 MexaHUuecKoe JBMKeHHe U CIIOCOObI ero 10 1 bubmumoreka LIOK
' OIMCAHUA https://m.edsoo.ru/7f41a4a6
. bubmioreka LIOK
1.2 B3aumogernicTBue Ten 20 1 3 4
https://m.edsoo.ru/7f41a4a6
bubmioreka LIOK
1.3 3aKOHbI COXpaHeHUs 10 3 4
https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 40
Pasjen 2. MexaHu4yecKHe Ko/ie0aHus U BOJIHbBI
bubmmoreka IIOK
2.1 MexaHudeckue KonedbaHust 7 3
https://m.edsoo.ru/7f41a4a6
bu6moTeka LIOK
2.2 MexaHuueckre BOJIHbL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Paspen 3. Dy1ieKTpoMarHuTHOE I10/1€ U 3/1IeKTPOMArHUTHbIE BOJIHBI
31 O/1eKTPOMarHUTHOe T10J1e U 6 ) bubmoreka [IOK
’ 3JIKTPOMAarHUTHEIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 6

Pa3pen 4. CBeTOBBIC AB/ICHHSA




bubmmoreka IIOK

4.1 3aKOHbI pacrnpoCTpaHeHus CBeTa 6 2 hitps://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
4.2 JIH3BI U ONITHYeCKKe TIPUOOpPbI 6 3 hitps://m.edsoo.ru/7f41a4a6
bubmoTeka LIOK
4.3 Pa3sioykeHue 6e/10ro cBeTa B CIIEKTP 3 2 hitps://m.edsoo.n/7f41a4a6
Wtoro no paspeny 15
Pa3pgen 5. KBaHToBBIe AB/1eHUA
5.1 HMcrnyckaHue U MOIJIOLeHre CBeTa aTOMOM 4 1 Bubmorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
52 (CTpoeHHe aTOMHOr0 AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 AnepHble peakuyu 7 1 https://m.edsoo.ru/7f41a4a6
Nroro nio pasgeny 17
Pa3pen 6. IToBTOpUTE/IEHO-00001[AOIIMIT MOJY/Tb
6.1 [ToBTOpeHUe 1 0060611IeHre Co/lepyKaHUs 9 ) Bubmioreka IIOK
' Kypca Gpu3uku 3a 7-9 Kacc https://m.edsoo.ru/7f41a4a6
WTtoro no pasgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27







ITIOYPOYHOE IVIAHNPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHUecKkue
padoThI

Jara
HU3yUeHH’
A

JJIEKTPOHHBIe
nudpoBbIie
o0Opa3oBaTe/bHbIE

pecypchbl

®du3rKa — HaykKa O IpUpoze.
Asnenus npupojpl. Pusnyeckue
sIBJICHUS

MexaHuueckue, TeIlJIOBLIE,
3/1eKTpUUeCcKre, MarHUTHbIE,
CBeTOBbIe, 3BYKOBbIE SIBJIEHUS

dur3nyeckye BeTMYUHBI U UX
u3MepeHue

Ypok-uccienosanue "M3mepeHue
TeMIlepaTypbl [IPYU TOMOILLU
JKAJKOCTHOTO TeEpPMOMeTpa U JaTurKa
TemrepaTypsl"

Kak ¢u3vka u ipyrue ecrecTBeHHbIE
HayK{ U3yuaroT IMPUPOJY.
EcTecTBeHHOHAayUHBIA METOZ
no3HaHusi. OrnvcaHue GU3NIeCKUX
SIBJIEHUM C TIOMOIIbIO0 MOZieieit

bubmmoreka IIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "lIpoBepka
TUIIOTE3bI: JaNbHOCTD T10/IETA IIapHKa,
TMYIeHHOTO FOPU30HTA/IbHO, TEM
Oornbliie, ueM OOJbIIIe BHICOTA MyCKa"




Crpoenue BewjectBa. OMbITEI,

bubmmoreka IIOK

7 OKa3bIBaOIIIMe TUCKPETHOE CTPOEHUE
A He A p p https://m.edsoo.ru/ff09fe0a
BelllecTBa
8 [BrrKeHre yaCTuL| BelljeCcTBa Bubmorexa LIOK
H Be https://m.edsoo.ru/ff0a013e
Ypok-uccienoanue «OIbITHI 10
9 Ha0JTIOZIEHHIO TEIJIOBOTO PacCIlIMpeHust
ra30B»
10 ArperaTHble COCTOSTHHS BeleCTBa
B3anMocCBsI3b MeXXly CBOMCTBaMU
BeILleCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUAX U UX bubmoTeka 1IOK
aTOMHOMO/JIEKYJIIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco06eHHOCTH arperaTHbIX COCTOSTHUM
BO/Ibl
MexaHHUeCKoe JBH)KEHUE.
12 PaBHOMepHOe 1 HepaBHOMepHOe Bubmiorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIKeHHe
bubmioTeka [IOK
13 CkopocTtb. EqUHUITLEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 PacueT nmyTH ¥ BpeMeHU IBIKEHHUS Bubmiorexa LIOK
y p A https://m.edsoo.ru/ff0a0ae4
Nuepiius. 3aKOH UHEPLINA.
15 B3a1/[1)1\]jo eucTBue TeJIPIIjaK [IpUYMHA Eubmiorexa LIOK
a p https://m.edsoo.ru/ff0a0c10
WM3MEeHEeHUsI CKOPOCTH [IBU)KEHUS TeJl
16 IInoTHOCTS BeljecTBa. Pacuer Macchl Bubmorteka IIOK
1 00BbeMa Tesia 0 ero rI0THOCTU https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast paboTa «OrmipeienieHue




IUIOTHOCTH TBEPLOI0 Tesa»

Pemenne 3amau o teme "TI/10THOCTH

bubmoTeka LIOK

18 BelllecTa" https://m.edsoo.ru/ff0a123c
Cwuiia Kak XapakTepuCTHKa
19 B3auMoieicTBus Ten. Cusa
yrpyrocty. 3akoH I'yka
JlaboparopHas pabota «/3yueHue
20 3aBUCUMOCTH pacTsDKeHUs
(medpopMariin) TIpy>KUHBI OT
TIPUJIOYKEHHOM CUJIbI»
21 Aenenue tarorenusi. Cuna TsHKeCTH
Cas3b Me CUJIOW TSDKECTH U
22 Maccou T:;I'E;}.,BEC Tena. Pemenne Bubmorexa LIOK
https://m.edsoo.ru/ff0al1778
3aj1a4 110 Teme "Cuna TsokecTh"
73 Cuia TsSOKeCTH Ha [Ipyrux IviaHeTax. Bbubmoteka IIOK
du3nyecKre XxapakTepUCTHUKY IIJIaHeT https://m.edsoo.ru/ff0a1502
bubmioTeka 1IOK
24 Vsweperme cu. JlnHamomerp https://m.edsoo.ru/ff0al8cc
bubmmoreka LIOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0a1778
Cro>xeHUe IBYX CHJI, HallpaB/I€HHBIX
26 10 OJJHOH TIIPSIMOM. Bubmorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHOpeliCcTBY1OII[asA CUI
97 Pemienne 3amau o teme
"PaBHOzelCcTBYOIIAs CUt"
)8 TpeHue CKOIBbKeHUs U TPeHHe TOKOs. bubmmoreka IIOK

Tpenue B TIpUpoO/e ¥ TEXHUKE

https://m.edsoo.ru/ff0alb9c




JlabopaTopHast pabora «/3yueHue
3aBUCUMOCTH CHJIbI TPEHUS

bubmmoreka IIOK

29 CKOJIbKEeHHUS OT CUJIBI JIaB/IeHUS U
A https://m.edsoo.ru/ff0alcc8
XapakKTepa CONPHUKACALIUXCS
IIOBEPXHOCTEeN»

30 Perenue 3aziau Ha onpejeneHue
PaBHOZEUCTBYIOLEN CUIIbI
Perienne 3azjau no temam: «Bec

31 Tena», «['padrueckoe n3o0pakeHUe bubmumoreka LIOK
cun», «Cunbl», «PaBHOAENUCTBYHOIIIAS https://m.edsoo.ru/ff0alde0
CUJI»

KonTponbHast paboTa 1o TemMam:
«MexaHMUeCKOe ABWKeHHe», «Macca,

32 IJIOTHOCTh», «Bec Tejna»,
«I'padprueckoe u3o0parkeHHE CHUIT»,
«Cunb»

33 Hapnenue. Criocobbl yMeHblIIeHUs U bubmmoreka IIOK
yBeMueHus JaBIeHUust https://m.edsoo.ru/ff0a20a6
[aBneHue rasa. 3aBUCUMOCTb

34 aBjIeHUs rasa oT 06bémMa Bubmiorexa OK
A ’ https://m.edsoo.ru/ff0a2376
TeMIlepaTypbl
[Tepenaua gaBieHus1 TBEPABIMU

35 TeJlaMU, )XUAKOCTSIMM M ra3aMu. 3aKOH Bubmmorexa TTOK

> KA ' https://m.edsoo.ru/ff0a25b0
[Tackasns

36 [aByieHne B )KUJKOCTH U rase, bubmmoreka LIOK
BbI3BaHHOE /IelICTBUEM CHUJIbI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemienne 3amau o teme «/laBienuve B bubmumoreka LIOK

JKMIKOCTH Y rasze. 3akoH [Tackansi»

https://m.edsoo.ru/ff0a2826




bubmmoreka IIOK

38 Coo6
OODIHATOTHUECH COCY P! https://m.edsoo.ru/ff0a2970
39 I'uapaBivueckuii pecc Bubmiotexa IOK
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopiiHeBoy
JKUJKOCTHBIM HacoC
ATtmocdepa 3emmu. [TpuunHeI
Cyl1LleCTBOBAaHMS BO3/YILLIHOM
41 0}67310111(1/1 3ems 353};1CHMOCTL Bubmaotexa OK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOro /1aB/ieHUsl OT BbICOThI
HaJ, YypOBHEM MOpSsI
bubmmoreka IIOK
42 B LA
ec Bo3gyxa. ATMoc(epHoe /1aBjieHHe https://m.edsoo.ru/ff0a2b5a
43 Vi3mepeHue atMochepHOro /jaBieHusl. Bbubmioreka IIOK
OmnbiT Toppuuesniv https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTb aTMOC(hepHOTo
44 aBJIeHUs OT BbICOTHI H OBHEM Bubmmorexa TTOK
A anyp https://m.edsoo.ru/ff0a2fc4
MOpSst
45 bapometp-anepou/. ATmMocdepHoe bubmmoreka LIOK
JlaB/IeHUe Ha pas/IMyHbIX BbICOTaX https://m.edsoo.ru/ff0a2fc4
46 Perienue 3a7iau o teme
"ATmocdepHoe naBieHue"
[eiicTBUe XUAKOCTH U ras3a Ha
47 TIOIPY’KeHHOe B HUX TeJjl0 BuGmiorexa [JOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
48 JIabopaTopHasi pabota «OmnpezeneHve bubmmoreka IIOK

BBITA/IKUBAIOIIIEN CHUJTBI,
JIeHCTBYIO11lel Ha Teso, TOTPy>KeHHoe

https://m.edsoo.ru/ff0a33fc




B JKUJKOCTb»

JlaboparopHast paboTa 1o Teme
«MccnenoBanye 3aBUCHMOCTH Beca

bubmioreka 1IOK

49 B} .
TeJsia B BoJie OT 00bEMa MOrpy>KeHHOU https://m.edsoo.ru/ff0a3514
B )KM/IKOCTb 4aCTH TeJa»
50 [1naBanue Ten Bubmorexa OK
https://m.edsoo.ru/ff0a3a96
JlabopaTopHast paboTa
51 "KoHcTpyupoBaHue apeoMeTpa Uin
KOHCTPYUPOBaHUe JIOAKU U
onpezesieHUe eé rpy30rnogbEMHOCTH"
Pemenue 3asau o temam: «Ilnasanue
59 cyzoB. Bo3ayxorniaBaHue», bubmoteka IIOK
«[laBieHune TBep/bIX TeJ, KUJKOCTelN https://m.edsoo.ru/ff0a3654
H ra30oB»
bubmoTeka LIOK
>3 Mexaruueckas pabora https://m.edsoo.ru/ff0a3f82
bubmoTeka LIOK
>4 MouHoCTE. EARHHL{b! MOLHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccienoBanue "Pacuért
55 MOILIHOCTH, Pa3BUBaeMOU Npu
1oAbEéMe I10 jiecTHuULe"
56 ITpocTeie MexaHU3MBbI. Phiuar.
PaBHOBecue cvi Ha peiuare
KonTponbHast paboTa 1o Teme
£ «[laBieHne TBep/bIX TeJl, XKUAKOCTelN

Y Ta30B» / Bcepoccuiickas
TIpoBepoyHasi pabora




58

Pe3epBHbIi ypok. PaboTa ¢ TekcTamu
I10 TeMe «/laByieHre TBEpAbIX Tell,
JKAJIKOCTeW U ra3oB» / Bcepoccuiickas
npoBepoyYHasi pabora

bubmioreka IIOK
https://m.edsoo.ru/ff0a4ffe

59

Prryaru B TexHvKe, ObITY ¥ TIPHUPO/IE.
JlabopaTopHast paboTa
«VccnenoBanme yCIoOBHA PaBHOBECHS
pbluara»

0.5

bubmioTeka 1IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3azau 1o Teme «Y CJIOBUSA
PaBHOBECHS pbluara»

bubmoTeka LIOK
https://m.edsoo.ru/ff0a48a6

61

KoadduimeHT nose3Horo geicTBus
MexaHu3ma. JlaboparopHast pabota
«M3mepenue KI1/] Hak/IOHHOM
TJIOCKOCTH»

0.5

62

Perrenue 3az1au 1o Teme "PaborTa,
MOLLIIHOCTB, KIT/1"

bubmmoreka ITOK
https://m.edsoo.ru/ff0a4c48

63

MexaHrueckasi SHeprus.
KvHeTnueckast U noTeHLMaaIbHast
SHeprus

Bubmioreka IIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHeHUsT MeXaHUUeCKOu
SHepruu

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

65

YPOK-3KCIIepUMEHT I10 TeMe
"ODKCrnepuMeHTa/IbHOe Orpe/ie/ieHue
V3MeHeHHs] KUHeTUYeCKOU 1
MOTeHLIMaIbHOW SHepruu Mpy
CKaTblBaHWH TeJla N0 HaKJIOHHOW
IJ1I0cKOCTH"

66

KonTtponbHast pabora 1o Teme




«PaboTta 1 MOIITHOCTE. DHEPTrHs»

67 Pe3epBHbIil ypok. PaboTa ¢ TekcTamu 1 bubnmoreka LIOK
1o Teme "MexaHUUeCKOe JIBMKeHue" https://m.edsoo.ru/ff0adee6
Pe3epBHbIi ypok. PaboTa ¢ TekcTamMu
68 o TeMe "PaboTa. MOII[HOCTb. 1
OHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOI'PAMME




8 KJ/IACC

Ko/muecTrBo yacoB I JJIEKTPOHHBIe
ara
Ne nu¢poBbIe
Tema ypoka KonTtposibnbie | IlpakTHueckue | H3yU€HH
n/n Bcero oOpa3oBaTe/IbHBIE
padoThI padoTsI A
pecypchbl
OCHOBHBIE [10/I0’KeHUs] MOJIeKY/IIPHO-
1 KUHeTUYeCKOU TeOpHH M UX OIbITHbIe 1 Bubmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MO TBEePKAeHUs
2 Macca u pa3Mmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPAOTO, KUIKOTO U 1 bubmmoreka IIOK
ra3000pa3HOro COCTOSTHUM BelllecTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHe CBOMCTB TBED/IOTO,
4 JKUJIKOTO ¥ ra3000pa3HOro COCTOSIHUMN 1
Bell|eCTBa Ha OCHOBeE T0JIO’KEeHUM
MOJIEKYISIPHO-KUHETUUECKOUN Teopyuur
5 Kpucranmueckue 1 amopdHbIe Tesa 1 Bubmaorexa OK
P P https://m.edsoo.ru/ff0a5800
5 CMauuBaHue U KallUUIIPHOCTD. 1 Bubmioreka IIOK
[ToBepxXHOCTHOE HaTsKEeHUe https://m.edsoo.ru/ff0a5530
7 TeruioBoe pacllipeHue U cxaTue 1 BuGmaorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temrmeparypa. CBsi3b Temnieparypbl CO
8 CKOPOCTBHO TeIJIOBOr0 [IBUKEeHUSsI 1
YyacTuL]
9 BHyTpeHnHsist sHeprusi. Crioco6bl 1 Bbubmioreka IIOK
V3MeHeHUsl BHyTPeHHel SHepruu https://m.edsoo.ru/ff0a5c60
10 Buzpel Teruionepesauu 1 bubmmoreka IIOK




https://m.edsoo.ru/ff0a6412

Ypok-koHbepeHius "TIpakTruueckoe
HCITI0/Ib30BaHKEe TeIlJIOBBIX CBOMCTB

bubmoreka LIOK

11
BeLLIeCTB ¥ MaTepHaioB B LIe/IAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

1 KosnuectBo TerioTsl. Y jenpHas bubmmoreka LIOK
TeII0eMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TersioBoro banaHca. Bbubnuoreka LIOK
TerioobMeH U TeIJIOBOe paBHOBeCHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota

14 "UccnenoBanue siBleHUs bubmmoreka IIOK
TerioobMeHa TIpyU CMeITMBaHUU https://m.edsoo.ru/ff0a6a98
X0JIOAHOU U ropsiueli Bozbl"
PacueT KonuuecTBa TemioThl,

15 Heo0X0/AMMOTr0 [i/is HarpeBaHusl TeJia
Y BbIZIeJIIEMOT0 UM MPU OXJIaXKIAeHUU

16 JlabopaTopHasi pabota "OmnpezieneHye bubmmoreka LIOK
yZe/IbHOW TeIJI0eMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprud TOIVIMBA. Y Je/bHas TerioTa bubmmoreka LIOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBmeHune v oTBEp/ieBaHUe

18 KPUCTa/UTMYEeCKUX Tesl. Y je/ibHast Bubmiorexa IOK

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

TeI/10Ta IJIaBJ/IeHHUs

19 JlabopaTopHasi pabota "OmnpezeneHve bubmmoreka IIOK
yZe/IbHOM TeTIOThI T/IaB/IeHUs Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBaHue U KOHZieHCaLUsl. Bubmioreka IIOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kurnenue. Y nenbHas Teruiora bubmmoreka IIOK




rapoo0pa3oBaHust M KOH/|eHCAL|H.
3aBUCUMOCTh TeMIepaTypbl KUTIEHHUST
0T aTMOC(epHOTO /laB/IeHUsI

https://m.edsoo.ru/ff0a786¢

22

BrnaxHocTts Bo3ayxa. JlabopatopHas
pabora "OmnpezeneHue
OTHOCUTEJIbHOM BJIaXKHOCTH BO37yxa"

bubmioTeka LIOK
https://m.edsoo.ru/ff0a7628

23

PerieHre 3a/1a4 Ha oripe/iesieHHe
BJIQ’)KHOCTH BO3/[yXa

24

[TpuHLMTIBI pabOThI TETIOBBIX
neuraresieit. [TapoBast TypOuHa.
JlBuraresib BHyTPEHHETO CTOPaHUSI

25

KII/] TerioBoro gsuraress.
TeruioBble fBUraTe/ v U 3alliUTa
OKpY>Karollleil cpe/ibl

Bubmioreka IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHHs Y IpeBpallleHNs
5HEepPruM B TeI/IOBBIX MpoLieccax

27

[ToaroToBKa K KOHTPO/IBHOM paboTte
110 TeMe "TerioBbie IBJI€HUS.
VI3MeHeHVe arperaTHbIX COCTOSTHUU
BeljecTea"

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

28

KoHTponbHas pabora 1o reme
"TerioBble siBleHUs. I3MeHeHue
arperaTHbIX COCTOSIHUM BelljecTBa"

bubmioreka 1IOK
https://m.edsoo.ru/ff0a86ae

29

JnekTpusanus Ten. /IBa poga
3/71eKTPUYECKUX 3apsi/ioB

30

Ypok-uccienoBanue " OeKTpusaLus
Te UHAYKLMEN U NpU
COTIPUKOCHOBEHUHU"




B3aumogencTBue 3apsyKeHHBIX TeJl.

bubmoreka LIOK

31
3akoH KysioHa https://m.edsoo.ru/ff0a87e4
DJIeKTpruyeckoe 1moJie.
3 HanpsykeHHOCTB 3/1eKTPUYeCcKoro Bbubmoteka IIOK
niosis. [IpuHLMn cynepnosuyuu https://m.edsoo.ru/ff0a8a0a
37IeKTPUUECKUX M0J1en
Hocurenu snekTpruyeckux 3apsifjoB.
33 OnemMeHTapHbIN 3apsizi. CTpoeHue
aToma
34 [IpOBOJHUKM U IU3/IEKTPUKU. 3aKOH bubmmoreka IIOK
COXpaHeHus 3JIeKTPUYECKOro 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pelienue 3a1au Ha nprMeHeHye bubmmoreka IIOK
CBOMCTB 3/1eKTPUUYECKHX 3apsiZioB https://m.edsoo.ru/ff0a90cc
ONeKTpUUYeCcKri TOK, yCJIOBUS €ero
36 cywjectBoBaHus. VICTOUHUKH Bubmaotexa OK
ym ' https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOro TOKa
37 [lercTBUS 3/1€KTPUUECKOT0 TOKA Bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoanue "JleiictBue
38 3/IEKTPAYECKOT O T10J151 Ha POBOJHUKHU 1
U JU3JIeKTPUKU"
39 ONIeKTPUYECKUW TOK B MeTaslnax, bubmioTeka 1IOK
JKUJKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838
40 O/eKTpryecKas Liellb U eé COCTaBHbIe
4yacTu
Cuna Toka. JTabopaTopHasi pabora
" Bbubnuoreka LIOK
41 W3mepeHue v peryivMpoBaHue CUJIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




OJIeKTpUYeCcKoe HarpsbKeHue.
BosnbT™metp. JlabopaTopHasi paboTa

bubmioreka IIOK

42 0.5
"I3MepeHUe U peryavpoBaHue https://m.edsoo.ru/ff0a9e14
HanpsokeHus"
43 CornpoTtuBiieHue NMPOBOJHUKA. Bbubmoteka IIOK
Y epHOe CONpPOTUB/IEHKE BelleCTBa https://m.edsoo.ru/ff0aa738
JlaboparopHast paboTa "3aBUCMMOCTh
44 3/IeKTPUUYECKOTO COTIPOTHUB/IEHUS 1 bubnumoreka LIOK
MPOBOJHUKA OT €ro J/IMHbI, TUIOIa AN https://m.edsoo.ru/ff0aa738
TIOIIepeyHoro ceyeHus: U Marepuasna”
3aBUCUMOCTb CUJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa /151 yyacTKa Bubmmorexa TIOK
P ' ALY https://m.edsoo.ru/ff0aa44a
Lienu
JlaboparopHas pabota
"UcciegoBanue 3aBUCUMOCTU CHJIBI
46 TOKa, U, ero uepes pe3ucTop, OT 1 Bubmaorexa OK
» MY pe3p P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBJIEHHS Pe3UCTOpa U
HarnpsKeHus Ha pe3ucrope”
47 [TocnegoBartesibHOE U Mapasie/ibHOEe
CoeJJMHEeHUSsI TIPOBOJHUKOB
JlabopatopHasi pabota "TIpoBepka
48 TpaBWJIa CI0KeHUs HallpsKeHWH NpU 1 Bbubmioreka IIOK
[10C/IeIoBaTe/IbHOM COeJMHeHUH! IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlabopatopHasi pabota "TIpoBepka
49 TpaBu/Ia [JJisg CUJIbI TOKA TPy 1 bubmmoreka LIOK

TapasieJIbLHOM COeJMHeHUU
pe3ucTopos”

https://m.edsoo.ru/ff0aadle




Perienue 3a1au Ha npyUMeHeHUe

bubmmoreka IIOK

50 3akoHa Oma [i/1s1 pa3/TMuyHOro
ATAD https://m.edsoo.ru/ff0aaf8a
CcoeIMHeHUsI IPOBOJHUKOB
£1 PaboTa ¥ MOIIIHOCTb 3JIEKTPUUYECKOTO bubmumoreka LIOK
TOKa. 3aKoH [I>xoysia-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHast pabota "OrnpezeneHue
52 a60TpI;1 u l1?/10 PII)OCTI/I BJ'IeKTpI/I'Z‘[leCKOFO Brbmorexa [IOK
P Y H P https://m.edsoo.ru/ff0ab3e0
TOKa
OnekTpuuecKre 1eny U oTpeouTen
53 3/IeKTPUYECKOM SHEPTHH B OBIT Bu6nmorexa TIOK
P P y: https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMmbikaHue
54 [TocTosiHHBIE MAaTHUTBI, UX
B3aUMO/IeNCTBHE
55 Ypok-uccnenoBanue "M3yueHue bubmmoreka LIOK
T10JIeH TIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarHuTHOe 110j1e. MarHuTHoe oJe
bubmoTeka LIOK
56 3eMJI1 U ero 3HaUeHue JJ1s1 )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emsie
[ToaroToBKa K KOHTPO/IBHOM paboTe
10 TeMe "DJIeKTprUYecKre 3aps/bl.
57 3apspKeHHbIe Tejla M UX Brbmorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMo/ielCTBYS. [ToCTOSTHHBIN
371eKTPUYeCKui TOK"
58 KonTponbHast paboTa 1o Teme bubmioTeka 1IOK

"DIeKTpUUeCcKre 3apsibl.
3apsKeHHbIE Tejla U UX
B3auMo/ieicTBUsl. [10CTOSIHHBIN
s7eKTpruueckui Tok'" / Becepoccuiickast

https://m.edsoo.ru/ff0abea8




npoBepoyHasi pabora

59

Pe3epBHbIil ypok. PaboTa ¢ TekcTamu
o teme "TloCcTOsIHHBIN
sneKTpuueckui Tok" / Becepoccuiickas
MpoBepoyHasi paboTa

bubmioreka 1IOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTesa. MarHUTHOe 1oJie
3/71eKTPUYeCKOro Toka MaruurHoe
T10J1e KaTyIIKU C TOKOM

bubmoTeka LIOK
https://m.edsoo.ru/ff0ac1d?2

61

[IprMeHeHVe 3/1IeKTPOMarHuTOB B
TexHUKe. JTabopaTopHast paboTa
"N3yueHue JelCTBYUSI MarHUTHOT'O
T10J15 Ha TPOBOJHUK C TOKOM"

0.5

Bubmioreka LIOK
https://m.edsoo.ru/ff0ac74a

62

OJIEKTPOABUTaTe b TIOCTOSTHHOTO
ToKa. Vcrionb3oBaHue
3/1IeKTpO/IBUraTe/ield B TEXHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTe.
JlaboparopHas pabota
"KoHCcTpyupoBaHue U U3yueHue
paboThI 3/1eKTpoABUTATE IS

bubmmoreka IIOK
https://m.edsoo.ru/ff0ac86c¢

63

OmnbiThl Papages. 3aKOH
3/1eKTPOMAarHUTHOW MHAYKLIUU.
[IpaBusno JleHija

64

Onektporeneparop. CriocoObl
TI0JIyY€eHHs] 31eKTPUYeCKOW SHepruHm.
OJIeKTPOCTAHLIMU Ha
B0O300HOBJIsSIEMBIX HCTOYHHUKAX
SHEeprumn

65

[ToaroToBKa K KOHTPO/IBHOM paboTte




10 Teme "DJIeKTpUdeckKue u
MarHUTHBIe IBJIeHUd"

KoHTposnbHas paboTa 1o teme

bubmioreka 1IOK

66 BHeKTP?quKHe 1 MATHHATHBIE L https://m.edsoo.ru/ff0acb14
SIBJIEHUSI

67 Pe3epBHbIil ypok. PaboTa ¢ TekcTamu 1 bubmoTeka LIOK
1o TeMme "TeruioBble ABIeHUS" https://m.edsoo.ru/ff0acc5Se

68 Pe3epBHbIii ypoK. PaboTa ¢ TekcTamMu 1
110 TeMe "MarHuTHble BIeHUs"

OBLIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOI'PAMME




9 KJ/TIACC

Ko/muecTBo yacos JJIeKTPOHHBIE
Ne Jara nu¢poBbIe
Tema ypoka Koutponbnbie | IIpakTnuecku
n/n Bcero u3yuyeHusi | obOpa3oBare/bHbIE
padoThI e padoThI
pecypchbl

1 MexaHnueckoe JBUKeHUe. 1
MarepuasibHas TOUKa

? Cucrema orcueta. OTHOCUTEIBHOCTD 1 bubnuoreka LIOK
MeXaHUUYeCKOro JIBUKeHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe NpsIMO/IMHEHHOe 1 bubnuoreka IIOK
JBUKeHue https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe npsiMOIMHENHOe

4 IBwkeHue. CpefiHsisi U MTHOBEHHast 1
CKOPOCTb

5 [IpsiMonMHeiHOe paBHOYCKOPEeHHOe 1 bubmoreka IIOK
[IBIDKeHHe. Y CKOpeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb IIPSIMO/TMHEHOT O

6 PaBHOYCKOPEHHOI'0 [IBU)KEeHUS. 1
I'paduk ckopocTH
JlabopatopHasi pabota "Omnpezienenve

7 YCKOpEeHHUs Tejla pu 1 1 bubmoteka LIOK
PaBHOYCKOPEHHOM JBWXEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIJIOCKOCTH"

3 CBobopHoe mageHue Te. OnbIThI 1
lanunes

9 PaBHOMepHOe JBU)KEeHMe T10 1 bubmoreka LJOK
OKpyxHOCTH. [leprog v yactora https://m.edsoo.ru/ff0ael76




obpatenust. JTuHeliHast ¥ yrioBast

CKOPOCTH
10 LlenTpOCTpEeMUTE/IbHOE YCKOpeHue
1 I[TepBoiii 3akoH HetoToHa. BekTop bubnuoreka IIOK
CUJIBI https://m.edsoo.ru/ff0ae612
1 Bropoii 3akoH HetoToHa. bubmoreka LIOK
PaBHOelicTBYO1Iast CUsia https://m.edsoo.ru/ff0ae72a
13 Tpetnii 3akoH HeroTOHa. bubmoteka LIOK
Cyneprnosuuus CUl https://m.edsoo.ru/ff0ae982
14 Peluienue 3as1au Ha rnprMeHeHue Bbubmmoreka LIOK
3akKOHOB Hb10TOHA https://m.edsoo.ru/ff0aeb6c
bubnmoreka LIOK
15 C .3 r
#1a HIpYrocTH. Sakomr & yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amau mo teme «Cuna
YHpyroctum»
17 JlaboparopHast pabota «Ormipe/ieneHue bubmorteka LJOK
JKeCTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmoreka LJOK
18 Cuna Tpe
v TpEHIA https://m.edsoo.ru/ff0af738
19 Pemenue 3amau o teme «Cuna bubmorteka LJOK
TPeHUsI» https://m.edsoo.ru/ff0afa26
20 JlabopatopHasi pabota "OmnpezeneHve bubmmoreka IIOK
Ko3(pduieHTa TpeHUs1 CKOMbXeHUs " https://m.edsoo.ru/ff0af8be
Pemienue 3amau o TeMe "3aKOHBI
21 Hetorona. Cuna ynpyroctu. Cuna Bubmiorexa [JOK
o yrpy ) https://m.edsoo.ru/ff0afb8e
TpeHusi
22 Cuia TsKeCTU M 3aKOH BCEMUPHOI0 bubmoteka LIOK




TSATOTEHUs. Y CKOpeHHe CBOOOHOTO
najIeHust

https://m.edsoo.ru/ff0af044

Ypok-koHbepeHLys " [IBuykeHre Tes

23 BOKDPYT IPaBUTALIMOHHOIO LIeHTpa
(Conneunas cuctema). ['amakTuku"

Perienue 3azau o teme "Cuna Eu6 LOK
nbnoreka

24 TSKEeCTU U 3aKOH BCEMHUPHOTO

" https://m.edsoo.ru/ff0af5f8
TACOTEHUs!

75 IlepBas KocMuYecKasi CKOPOCTb. bubmoreka IIOK
HeBecomocTs U Tieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuasibHOW TOUKH.

AOGCOJTIOTHO TBEPZOE TeJIO. Bu6 LOK
, nbmoTeka

26 PaBHOBecue TBEpAOTO Tena C
3AKEIUIEHHOIT OCHIO BpAILeHNA https://m.edsoo.ru/ff0afe36
MowmeHT cunel. LleHTp TskeCTH
PaBHOBecue MaTepuasbHOW TOUKH.

AOGCoIOTHO TBEPZOE TeJIO.

27 PaBHOBecue TBEpOroO Tesia C
3aKpervIéHHOW OChbIO Bpall|eHUsl.
MowmeHT cuinbl. LleHTp TsDKecTH

)8 Peruienue 3azau o teme "MoMeHT bubmoreka LIOK
cunel. LleHTp TsDKECTH" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOIBHOM paboTe 110 Byt 1OK

nbnmoreka

29 TeMe "MexaHuueckoe BUKeHUe.

B . B https://m.edsoo.ru/ff0b0408
3aMMO/IeNiCTBHE Tel
KonTponbHast paboTa 1o Teme Bub 1OK
nbnmoreka
30 "MexaHuyeckoe [BUXKeHue.

BsaumogeiicTBure Ten"

https://m.edsoo.ru/ff0b06ec




Vmmynbc Tesna. VIMIy/ibC CUiibl. 3aKOH

bubnmoreka LJOK

31 COXpaHeHus UMILyJibCa. YTIPyroe u
P y . Py https://m.edsoo.ru/ffOb07fa
HeyTpyroe B3auMo/lelCTBYe
3 Pemienne 3amau mo teme "3akoH bubnuoreka LIOK
COXpaHeHus1 UMILyJibca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHbepeH1us "PeakTUBHOe
JBWKEHUeE B TIPUPO/ie U TEXHUKe"
bubmoreka LJOK
34 MexaHunueckasi paboTa ¥ MOIIHOC
XAHHECKA paboTa 1 MOIIHOCTH https://m.edsoo.ru/ff0b0a84
35 PaboTa Cusbl TSHKeCTH, CUTTbI bubnuoreka IIOK
YIIPYTOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHast pabota «Ormipe/ienieHue
36 paboThI CUJTbI TPEHUsI TIPU
PaBHOMEPHOM [IBUJKeHUHU TeJia I10
TOPH30HTA/ILHON TTIOBEPXHOCTH»
37 CBsI3b SHEPTUH U pabOThI.
[ToTeH1ManbHasi 3HEPTrHUs
o Kunertnueckas sueprus. Teopema o bubmmoreka LIOK
KUHeTUYeCKOW SHeprumn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHus SHepruu B
MeXaHUKe
40 JlaboparopHast pabota «l/3yueHue bubmoreka LJOK
3aKOHa COXpaHeHUsI SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebaTtenbHoe IB)KeHUE U €ro bubmoreka LIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatoiiue KoyebaHusl. bubmmoreka IIOK

BeIHYyX/]eHHbIe KoneOaHust. Pe3oHaHC

https://m.edsoo.ru/ff0b20f0




43

MaTtemaTtrueckui U NPy’ >KWHHBIA
MasiTHUKA

44

Ypok-ucciefoBaHue «3aBUCUMOCTb
reprozia KoyiebaHuii OT KeCTKOCTH
MIPY>KMHBI ¥ MacChl rpy3a»

bubmoTeka [IOK
https://m.edsoo.ru/ff0b197a

45

ITpeBpaliieHrie 3HEPTUM NpU
MeXaHHUUeCKUX KoeOaHUsx

46

JlaboparopHast pabota «OrmipejeneHue
YacTOThI ¥ TIepUOZa KoJiebaHui
MIPY>KUHHOTO MasiTHUKa»

bubnuoreka IIOK
https://m.edsoo.ru/ff0blaec

47

JIabopaTopHas pabota «ITpoBepka
He3aBUCUMOCTH MepUoa KoiebaHui
rpy3a, MO/BEIIeHHOr0 K HUTH, OT
MaccChl Tpy3a»

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

48

MexaHuueckue BosiHbI. CBOMCTBA
MeXaHU4eCKUX BOJIH. [IpogosibHbIE U
TIOTepeyHble BOJTHbI

bubmmoreka IIOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-KoHpepeHning "MexaHnueckue
p PEHL]

BOJIHBI B TBEPZIOM TeJle.
CelicMuyeckue BOTHBI"

50

3ByK. PacripocTpaHeHue u oTpakeHue
3ByKa

51

Ypok-uccnenopanue "HabsogeHne
3aBUCUMOCTH BBICOTHI 3BYKa OT
YacTOThI"

52

['POMKOCTB 3BYyKa M BBICOTA TOHA.
AKyCcTHYeCcKUid pe30HaHC

53

Ypok-KoHbepeHLUs "YIbTPa3ByK U

bubnuoreka IIOK




rH(Pa3ByK B NIPUPO/ie U TeXHUKe"

https://m.edsoo.ru/ff0b23ca

[ToaroToBKa K KOHTPOIBHOM paboTe 110

R bubnmoreka LJOK
54 TeMe "3aKOHbI COXpaHeHUs.
" https://m.edsoo.ru/ff0b25f0
MexaHnueckue KoieOaHUsI U BOTHbI
KonTponbHast paboTa 1o Teme
55 "3aKoHbI COXpaHeHus. MexaHuuyeckue
Kojie6aHusT ¥ BOJTHBI"
56 O/1eKTpOMarHUTHOe I10J1e. bubmuoreka IIOK
OJIEKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBOMCTBa 3/IeKTPOMarHUTHBIX BOTH
Ypok-koHpepeHius "llkana
58 3/IeKTPOMAarHUTHBIX BOJIH. bubmoreka LIOK
Vicrionb30BaHue 3/1eKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH [I/IS1 COTOBOM CBSI3U"
Ypok-uccienosanue "3yueHue
N bubnmoreka LJOK
59 CBOWCTB 3/1eKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MOMOIIIBI0 MOOMTLHOTO TesteoHa
Perrenve 3az1au Ha ornpe/iesieHue
60 YaCTOThI U JAJIMHBI 37IeKTPOMarHUTHOU
BOJIHBI
O/IeKTpOMarHUTHas pyUpo/ia ceera.
61 CkopocTb cBeTa. Bo/iHOBBIE CBOMCTBa bubmmorexa IOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
WcTtounuku ceeta. [IpsimonHeiiHOe
62 acrpocTpaHeHue CBeTa. 3aTMeHUs Bubmotexa OK
pacripoctp ' https://m.edsoo.ru/ff0b3658
CoviHuia 1 JIyHbl
63 3aKOH OTpa)keHus CBeTa. 3epKaJia. bubmmoreka IIOK

Petlienne 3dda4 Ha IIpUMEHEHNE

https://m.edsoo.ru/ff0b38c4




3dKOHa OTpa)KeHHs CBeTd

[Ipenomnenvie ceeta. 3aKOH

bubmoreka LJOK

64
TIpeJIOMJ/IeHHs CBeTa https://m.edsoo.ru/ffOb3aea
[TosiHOe BHyTpeHHee OTpa)kKeHUe CBeTa.
65 Wcnosib30BaHue NOJHOIO BHYTPEHHEro bubmmorexa IOK
TP https://m.edsoo.ru/ff0b3c5c
OTpa)keHUsI B ONTUUECKUX CBETOBOZAX
JlaboparopHas pabota "VcciegoBanue
66 3aBMCHUMOCTH yTJia IPe/IOM/IeHUS
CBETOBOTIO Jiyya OT yIJia NaZleHus Ha
rpaHuiie "BO3yX-CTeKkmo""
Ypok-koHbepeH1us "Mcnosib3oBaHue
67 TO/THOTO BHYTPEHHEr0 OTPa)kKeHUsI:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
bubmmoreka IIOK
68 JIvH3bl. OnTUYecKasi CrJia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bubnuoreka IIOK
69 [TocTpoeHue n300paXkeHUH B JIMH3aX
p p https://m.edsoo.ru/ff0b444a
JlabopatopHasi pabota "OmnpezeneHve
70 ok EHOFE aCETOHHI/IH u Oll)'IT'LIL/I‘-IECKOI‘/JI Bubmmotexa OK
y P o " https://m.edsoo.ru/ff0b4206
CHUJIbI COOMparolIel JIMH3bI
7 Ypok-koHbpepeH1us "OnTuyeckre bubmoreka IIOK
JTUH30BBIe TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['na3 kak ornthueckasi cucremMa. 3peHue bubmorexa OK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koHbepeHius "edekTb
3peHus1. Kak coxpaHuts 3peHue"”
74 Pa3niokeHue 6esioro cBeta B CIIEKTP. bubmoreka LIOK

OmnbiTel HetoToHA. CriokeHue

https://m.edsoo.ru/ff0c0f4c




CIIeKTPa/IbHBIX 1BeTOB. [lucnepcus
cBeTa

JlabopaTtopHasi pabota "OmBITHI 10
pas/oykeHHro 6esioro CBeTa B CIIEKTP U

75 BOCIPUATHIO LBeTa IpeIMeTOB IIPU UX bubmorexa OK
P H ped P https://m.edsoo.ru/ff0cOe2a
Ha0JTFOZIeHNH uepe3 1[BeTOBbIe
¢bunbTpo"
Ypok-npakTuKkyMm "BosiHOBBIE
76 CBOMCTBa CBeTa: IUCIepCHs,
vHTepdepeHLus U qudpakus”
77 OnbiTel Pe3epdopaa v nyiaHeTapHas bubnuoreka IIOK
MoZie/ib aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mogesns aroma bopa
VcnyckaHue v MOr/iolieHue cBeTa
79 atomoM. KBaHThbI. JIHeluaThle bubmorexa OK
) ' https://m.edsoo.ru/ff0c144c
CIeKTPbI
80 Ypok-nipakTuky™m "HabsogeHne Bubmoreka IJOK
CIIeKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 Pafiri0akTUBHOCTE U €€ BU/bI Bubmorexa [JOK
o A https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHoro szapa. HyknonHas bubmmoreka LIOK
Mo/Jeb https://m.edsoo.ru/ff0c18ac
a3 PasnoakTrBHBIe IIpeBpalljeHus. bubmoreka LJOK
N3oTorbl https://m.edsoo.ru/ffOclal4
a4 Perienue 3azau 1o teme: bubmoreka IIOK
"PagroakTUBHbIE TIpeBpalleHus " https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nonypacnaza




Ypok-koH(epeHLus "PasroakTUBHbIE

86 W3/Iy4YeHUs B TIPUPOJe, MeJuLIHe bubmorexa OK
y | PUPOAE, MEAMLUHE, https://m.edsoo.ru/ff0c2126
TeXHUKe
AnepHble peaku. 3aKOHBI
ACP peary bubnmoreka LJOK
87 COXpaHeHus 3apsi0BOI0 U MaCcCOBOI'0
https://m.edsoo.ru/ff0c1c58
yucen

a8 OHeprus CBsA3Y aTOMHBIX A7ep. CBsa3b bubmoreka LJOK
MaccChl U SHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Perienue 3azau 1o teme "fnepHele
peakiuu"

90 Peakumu cuHTe3a U flenieHus saep. bubmmoreka IIOK
Nctounrku sHeprum CoJsiHLa U 3BE3/], https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHLus "fnepHas

91 SHepreTuka. [lercTBus
PaZIMOAKTUBHBIX U3/TyYeHUHN Ha )KUBbIE
OpraHu3Msbl"

[ToaroToBKa K KOHTPOIBHOM paboTe 110

92 TeMe "D1eKTPOMarHUuTHOeE 110J1e. bubmmoreka LIOK
OJIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBaHTOBEIE sIB/IEHUA"

KoHTponbHas paboTa 1o teme

93 "DJIeKTpOMarHuTHoe I10J1e.
OeKTPOMarHUTHbIE BOJTHBI.
KBanTOBEIE siB/IEHUS"
[ToBTOpeHMe, 060011eHNe.

94 JlabopaTopHbIe paboTHI 110 KypC bubmmorexa OK
R P pu P . yPey https://m.edsoo.ru/ff0c245a

B3aumogenicTBure Ten
95 [TorTOpeHue, 0600611eHHe. PelieHue bubmoreka LJOK




pacyeTHBIX U KaueCTBEeHHBIX 3a/,a4 110
TeMe "TeruioBble mpoLieccor”

https://m.edsoo.ru/ff0c2572

[ToBTOpeHue, 06o61IeHNe. PemeHne

bubmoTeka [IOK
96 pacyeTHbIX M KaueCTBEeHHbIX 3a/au I10 1
. https://m.edsoo.ru/ff0c2a22
TeMe "KII/] TerioBbIX ABUraresien"
[TorTOpeHue, 060011eHIe. PelieHue
97 aCueTHBIX M KaueCTBEeHHbIX 3a/1au 10 1 Bubmorexa [JOK
P A https://m.edsoo.ru/ff0c2b30
teMe "KII/] s3nekTpoycTtaHoBOK"
[ToBTOpeHMe, 060011[eHNe.
98 JlabopaTopHbie pabOTHI 110 KypC 1 1 Bubmmorexa IOK
patop b ypey https://m.edsoo.ru/ff0c2c52
"CBeTOBbI€e sIBJIeHUS "
[ToBTOpeHUe, 060611IeHKe. PaboTa c
99 TeKCTaMH 10 Teme "3aKOHbI 1 Bubmotexa OK
| https://m.edsoo.ru/ff0c2d6a
COXpaHeHUsI B MeXaHUKe
[ToBTOpeHue, 0b6o061IeHKe. PaboTa c
100 TeKcTamu 110 TeMe "Konebanus u 1 bubmorexa OK
| https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToBTOpenue, 06o061eHKe. PaboTa c
101 TeKCTaMu 1o Teme "CBeTOBbIe 1 bubmorexa OK
Y https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, 06o061ieHme. Pabora c
102 TeKCTaMu no TeMe "KBaHTOBast u 1
sinepHas pu3uka"
OBILIEE KOJIMYECTBO YACOB I10 102 57

I[TPOI'PAMME







ITPOBEPSIEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIIETO OFPA30BAHUSA

7 KIIACC

Kop
IIpoBepsAeMoro
pe3yjbTara

IIpoBepsiemble MIpefMeTHbIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl 0OCHOBHOTO 0011iero o0pa3oBaHus

1.1

HCII0/Ib30BATh U3YUYE€HHbIE€ TIOHATHSA

1.2

pa3/jinyaTbh ABJI€EHUA I10 OIMMCAHHUIO HMX XdPAKTEPHBIX CBOMCTB M Ha

OCHOBE€ OIIbITOB, AEMOHCTPUPYIOIHUX AdHHOE (I)I/I?:I/I‘-IECKOG sBJ/IeHHe

1.3

pacriosHaBaTh IpOsiBJiIeHWe W3Y4YeHHBbIX (PU3UYeCKUX SIBJIeHUHA B
OKpYy’KarollleM Mupe, B TOM UKc/Ie (U3NUecKue sIBJieHWsl B NPUPO/e,
TP 3TOM I1€PeBOAUTH TMPAKTUUYECKYIO 3a/lauy B yueOHYIO, BbIeNSTh

Cyll|eCTBeHHbIe CBOMCTBA (NpU3HAKKN) (PU3NUECKUX SIBJIEHUM

1.4

OINKMChIBaTh HW3yueHHble CBOWCTBA Tesl W (PU3UYEeCKUe SB/I€HUS,
ucnonb3yss (u3dyeckre BeWUYMHBI, TPU  OMMCAHUM TPABUIBHO
TPaKTOBaTb (PU3UUECKUM CMBIC/ HCIO/Ab3yeMbIX BeIWYMH, UX
0003HaueHUst U eVHULBI (HU3NUECKUX BeTWYMH, HAXOAUTh (DOPMYJIBI,
CBSI3bIBAIOLL[ME  JIlaHHYXO (DU3UYEeCKY!0 BeIWUMHY C JIpYyITMMHU
Be/IMUMHAMY, CTPOMTb TIpadMKud  WU3Y4YeHHBIX  3aBUCHMOCTEH

(1)I/I3I/I‘JECKI/IX BeJIMUMH

1.5

XdPaKTe€pPHU30BaATh CBOMCTBa TesI, Q)HBHQGCKI/IE ABJI€EHUS W TIPOLIECCHI,
HCII0/Ib3ydd HW3Y4Y€HHbIE€ 3dKOHbI, IIpU 3TOM [aBaTb CJ/JIOBECHYIO
d)OpMY]'II/IpOBKy 3dKOHA W  3dlIMCBIBATH €ro MaTreMaTHudeckoe

BbIp@)KEHUE

1.6

O0BSACHATE (U3UUECKHe sIBIEHHs, TIPOIIeCCHl M CBOKMCTBA TeJ, B TOM
yucie YW B KOHTEKCTe CUTyalUld TPaKTHUKO-OPUeHTUPOBAHHOIO
XapakKTepa: BbISB/IATh TPUUMHHO-C/Ie[ICTBEHHbIE CBSI3W, CTPOUTH
oObsicHeHne nM3 1 — 2 JjlOTMYeCKWX MIaroB C omopod Ha 1 — 2
M3yueHHBIX CBOMCTBA (H3UUeCKUX sIBJIeHUM, (PHU3UUeCKUX 3aKOHa WU

3dKOHOMEPHOCTH




1.7

peliaTh pacuéTHble 3aauv B 1 — 2 /elCTBUS, UCMO/b3Ysl 3aKOHBI U
(dbopMyibl, cBsi3bIBarolue (hr3ruecKre BeJIMUUHbBI: HA OCHOBe aHasu3a
yCJIOBUSI 3aZlaud  3alMChiBaThb KpaTKOe YC/AOBUE, TMOJCTaB/IsATh
¢bur3nueckre BeJIMUMHBI B (QOPMYJIbI M NTPOBOAUTh PaCuéThbl, HAXOAWUTh
CTIpaBOYHBIE JIaHHBIE, HEOOXOMMbIe /IS PellleHus 3a/jau, Ol[eHUBATh

pealMCTUUHOCTD TI0/Ty4YeHHOU (PU3NUeCcKol BeJTMUMHbI

1.8

pacrnosHaBaTh Ipo6JieMbl, KOTOpble MO)XHO pelLIMTb IPU TOMOIIU
¢u3nyecKUx MeTOJOB, B ONMCAHUM WCC/Ie[OBaHUS  BbIEMSATh
rpoBepsieMoe  TpeArnonoXKeHue  (TUMNore3y),  pasauMyatb U
VHTEepIIPeTUPOBaTh TO/yUeHHBIM pe3y/bTaT, HAXOAWUTh OLIMOKK B

XoJe oribITa, Ae/1aTbh BbIBOALI 110 €r0 pe3yJ/ibTdTaM

1.9

MIPOBO/JIUTh OIBITBI TI0 HAOJIOZIEHHI0 (PU3MUECKUX SIBIEHUM WU
(¢bu3Myeckux  CBOWCTB  Tel:  (OpMy/JMpOBaTh  IIPOBepsieMble
TIPeATIONIOKEeHUsI,  cOOMpaTh  YCTAHOBKY W3  TPEI0XKEHHOTO

O60py,[[0BaHI/IH, 3dlIMChIBATH X0/ OIIbITa 1 (I)OPMYJII/IPOB(:ITB BBEIBO/JbI

1.10

BBIIO/IHATE TPsIMble M3MEpPeHUsl C HCIO0/Ib30BaHHWEM aHaj0rOBbIX U
1M(pPOBBIX MPUOOPOB, 3aMMChIBaTh TIOKa3aHWsI MPUOOPOB C YUETOM

3aJJaHHOM abCOMIOTHOM MOTPeLIHOCTU W3MepeHHH

1.11

NIPOBOJUTh ~ MCC/Ie/j0OBaHMe  3aBUCUMOCTM  OJHOM  (hMU3UYeCKOU
Be/IMUMHBI OT JIPyrOM C WCHO/Jb30BaHMEM TMIPSIMBIX H3MepeHHH,
yuacTBOBaTh B TJIaHMPOBaHWM y4eOHOro HCCIe[oBaHuUsl, COOMpaTh
YCTaHOBKY U BBITIOJIHATh U3MepeHUs, C/eflys Npe/JIoKeHHOMY I1/1aHy,
¢uKCUMpoOBaTh pe3y/bTaThl IOJYYEHHOM 3aBUCUMOCTU (PU3MUECKUX
BeJIMYMH B BH/ie TIpe//IOKeHHbIX TaOIuL] ¥ rpadMKoB, /leaTh BbIBO/bI

10 pe3y/bTaTaM UCC/IeZIOBaHUS

1.12

MPOBO/IUTh KOCBEHHbIE W3MepeHUs1 (PU3NUECKUX BeUUUH, CJIefys
TIpe/l/I0’KeHHOW MUHCTPYKLMU: TIPY BBITIOJTHEHUH U3MepeHUid cobupaTh
9KCTIePUMEHTa/IbHYH) yYCTaHOBKY W BBIUHCJIATH 3HAUEHWE HCKOMOU

Be/IMUYHHBI

1.13

COGJ’II-O,E[aTb MMpaBW/la TE€XHUKH 6e301macHOCTH npu pa60Te C

nabopaTtopHbIM 000py/J0BaHHEM

1.14

yKa3blBaTb TIPUHLMMBI  JIEMCTBUS MPUOOPOB W TEXHUYECKHX
YCTPOMCTB, XapakKTepy30BaTb MPUHLMMbI [eNUCTBUSI H3Yy4YeHHBIX
npruOOpPOB M TEXHHUECKMX YCTPOMCTB C TIOMOIIbIO MX OMMCaHMS,

HCI0JIb3YyA 3HaAHHA 0 CBOMCTBax (1)I/IBI/II—IeCKI/IX SIBJIEHUI )41




HeO6XO'E[I/IMLIe (l)I/I3I/I‘—IECKI/Ie 3dKOHBI 1 3dKOHOMEPDHOCTH

1.15

MIPUBO/IUTL TPUMephbl  (HAaXoAWTh WH(OpPMAIMIO O T[pUMepax)
MIPaKTUYeCKOI0 MCMO0/b30BaHus (PM3MYeCKUX 3HAaHUM B TIOBCEHEBHOU
KW3HU i1 obecrieyeHusi 0e30MacHOCTM TP oOpalieHud C
npubopamu ¥ TeXHUUECKUMH YCTPOWCTBAMH, COXPaHEHHUsI 3/J0POBbS U

Co0JTFO/IeHHsI HOPM 9KOJIOTHYeCKOTo TIOBe/IeHHsI B OKPY Karollel cpefie

1.16

OCYILeCTB/ISATH OTOOpP MCTOYHMKOB MH(OpMAI[uM B ceTd VIHTepHET B
COOTBETCTBMM C 3aJlaHHbIM T[IOMCKOBBIM 3allpOCOM, Ha OCHOBe
MMERIIUXCA 3HAaHWUW M TMyTEM CpaBHEHUs] Pa3/IMUHbIX WCTOYHUKOB
BbIZIe/ISTh UHGOPMaLMI0, KOTOpasi SIB/ISIeTCSl MPOTHMBOPEUUBOU WK

MOJKeT OBITh HeJJOCTOBEPHOM

1.17

WCTI0/Ib30BaTh npu BBIIO/IHEHUU yueOHBIX 3aZlaHul
HayUYHOMOINY/ISIPHYIO ~ JIUTepatypy  (U3WYECKOro  COJeprKaHus,
CrlpaBOYHble MaTepuasbl, peCypcbl CeTHM VIHTepHeT, BajieTh
NpUéMaMH KOHCTIEKTHPOBAHUS TEKCTa, Mpeobpa3oBaHust MHPOPMaLn

13 OJJHOM 3HAKOBOMW CHCTeMbI B [PYTYIO

1.18

co3/iaBaTh COOCTBEHHbIE KpAaTKWe MMHMCbMEHHbIe U YCTHbIE COODIIeHus
Ha OCHOBe 2 — 3 HCTOYHUKOB HWH(poOpMalMd (QU3NUeCKOro
COZlep’KaHusl, B TOM 4MC/e MyOIUYHO flenaTh KpaTKue COOoOILeHUs O
pe3ysibTaTaXx IPOEKTOB WM Y4eOHbIX MCCAe[OBaHUM, TIPH 3TOM
rpPaMOTHO HCIMO/b30BaTh M3yUeHHbIM TOHATUNHBINA amfmapatr Kypca

(hu13MKM, CONMPOBOXKJATh BBICTYTI/IEHUE Tpe3eHTaluei

1.19

TIPY BBIMO/THEHWH yueOHBIX MPOEKTOB U MCC/Ie[0BaHNI PaCIpesiensiTh
00513aHHOCTH B TPYIINie B COOTBETCTBUM C MOCTaB/IeHHBIMU 33/layaMHy,
C/IeZIUTh 3a BBINOJIHEHWEM I1laHa [eMCTBUM, aJeKBaTHO OL|eHMBAaThb
COOCTBEHHBI BK/IQ[, B [eATeJbHOCTb TPYIIbl, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aMMO/Ie1CTBYE, YUUTHIBast MHeHHe

OKPY’KaroIIUX

8 K/IACC

Kopg
MpoBepsieMoro
pe3yJibTara

ITpoBepsieMble NpeAMeTHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011iero o0pa3oBaHus

1.1

HCII0/Ib30BaTh IMTOHATHUA




1.2

pa3/inuaTh SABJIEHHA II0 OIMMMCAHUIO HMX XdPAKTE€PHBIX CBOMCTB U Ha

OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX IaHHOe (PU3NUecKoe sIBJiIeHUe

1.3

pacro3HaBaTh TMPOsiBieHWe U3yUYeHHbIX (U3NUYECKUX SIBIeHUM B
OKpY’KalollleM MUpe, B TOM Uuc/ie (Qu3nueckue siBJieHWsl B NIPUPO/e,
TP 3TOM T1€PEeBOAUTH MPAKTUUYECKYIO 3a/lauy B yueOHYIO, BbIENSTh

CylljeCTBeHHbIe CBOMCTBA (TIpU3HAKKN) (PU3NUECKUX SIBIEHUIM

1.4

OTKMChIBaTh M3yueHHble CBOWCTBA Te/l W (U3UUYecKUe sIB/I€HUS,
UCNOob3ysd (pU3UYecKre BeWUYMHBI, IIPU ONMCAHUM [PaBUIBHO
TPaKTOBaTb  (M3WYECKUH  CMBICI ~ UCMOMb3yeMbIX  BeJMUMH,
0003HaueHust ¥ eJUHULIbI (HHU3UYeCKUX BeTMUMH, HAXOAUTb (JOPMYJIbI,
CBSI3pIBAMOLL[ME [laHHYI (DM3UYEeCKy0 BeIMUMHY C JpYTMMHU
Be/IMUMHAMH, CTPOMTb TIpadMKud  M3YUYeHHBIX  3aBUCUMOCTEH

(bu3MYecKrx BeTMUUH

1.5

XapaKTepu30BaTh CBOMCTBA Tesl, (hM3UuUecKue sIBIeHHS U TPOLIeCChI,
WCTOMb3ysl HW3yuyeHHble 3aKOHbl, TPU S5TOM /[laBaTb CJIOBECHYIO
(GopMy/nMpOBKY 3aKOHa Y 3alWCbiBaThb €ro MareMaThyeckoe

BbIpa)KeHUe

1.6

0OBSCHATH (hPM3UUECKHe TIPOLIeCCH U CBOWCTBA TeJl, B TOM YKC/Ie U B
KOHTEKCTe CUTyalui IpaKTHKO-OPUEHTHMPOBAaHHOIO  XapakTepa:
BBISIB/ISITH TIPUYUHHO-CJIE/[CTBEHHBIE CBSI3H, CTPOUTH 00BsicHeHMe 13 1
— 2 JIOTWUYeCKUX LIaroB C MoMmoupo 1 — 2 u3yueHHBIX CBOMCTBA

(bu3nyecKux sBaeHuH, GrU3nuecKux 3aKOHa WX 3aKOHOMEPHOCTH

1.7

pellaTh pacyéTHble 3ajaud B 2 — 3 [elCTBUs, UCMO/b3Ysl 3aKOHbI U
¢dbopmybl, CBsi3bIBatOLMe (pU3MUeCKre BeJIMUYMHbI: Ha OCHOBE aHa/lv3a
YCJIOBUS 33/lau! 3alyChIBaTh KpPAaTKOe yC/IOBUe, BbISB/ISATb HEOCTaTOK
JAHHBIX [7Isl DeIIeHWs 3aJaud, BbIOMpaTb 3aKOHbI U (HOPMYIIBI,
HeoOXoZMMble /11 eé pellieHHs, TIPOBOJUTh PacuéThl U CPaBHUBATh
MOJlyyeHHOe 3HaueHUe (U3UUYeCKOM BeJMUMHbl C M3BECTHBIMU

JAdHHbIMUA

1.8

PacCrio3HaBaThb HPOGHEMBI, KOTOpbIE MOXXHO PpelWuTb IIpU I1OMOIIU
(bI/ISI/I'-IeCKI/IX MEeTOJO0B, UCITI0J/Ib3yA OIMMCaHKue UCC/1eJ0BAHNs, BBIAECIATD
rpoBepsgeMoe TIpeAriojioKeHre, OLIEHMBATL IIPABUJIBHOCTL TIOPAAKa

TIPOBe/IeHUs1 UCC/Ie/IOBaHusl, /ieflaTh BBIBO/IbI

1.9

MMPOBOAWTE OIIBITEI 110 HEI6J'II-O,Z[€HI/IIO (bI/I3I/I‘~IECKI/IX SIBJICHUHA WA

bu3nuecKUx  CBOMCTB  Teji:  (hOpMyIupoBaTh  TpOBepsieMble




TIPeATIONOXKEeHUs,  COOMpaTh  yCTAaHOBKY W3  TPeAJIOKEHHOTO

000py/J0BaHUs, OMMCHIBATh XOZ, OTbITa U (POPMY/TUPOBATh BHIBO/IBI

1.10

BBITIOJIHATE TIpAMble HM3ME€PEHHUA C HMCIIO/b30BAHUEM dHa/IOTOBBIX
HpI/I60pOB N JaTUUKOB d)HBH‘leCKI/IX B€/IMUMH, CPABHUBATH PE€3YyJ/IbTAThHI

M3MepeHHH C yUETOM 3a/laHHOM abCOJTFOTHOM MOTPeITHOCTH

1.11

MPOBO/IUTL  WCCAEe[OBaHWE  3aBHCHMOCTH  OJJHOM  (pu3nueckou
BeJIMUMHBI OT /JPYroMl C WCIO0J/Ib30BaHUEM TIPSIMbIX W3MepPeHHH:
MJIAHUPOBAaTh HCCJ/Ie[lOBaHWe, COOUWpaTh YCTAaHOBKY U BBITIOJIHATH
v3MepeHusi, Cjefys  TpeiJIO)KeHHOMY  TilaHy, (UKCHPOBAaTh
pe3y/ibTaThl TIOJyUeHHOW 3aBUCUMOCTH B BHje TabiuIl] U rpadukos,

Ae/1aTb BBIBOALI MO pe3y/jbTaTdM UCC/1eJOBAHNSA

1.12

MPpOBOJWTDH KOCBeHHbIe HU3MepeHHus Cl)I/ISI/ILIECKI/IX BeJIM4YHH:
JIaHUPOBAThb U3MEPEHUNH, CO6I/IpaTb SKCIIepUMEHTA/IbHYI0 YCTadHOBKY,
caienysd HpE,E[J'IO)KEHHOﬁ WHCTPYKLIMHM, W BBIUHUC/IATH 3HaU€HHE

BeJIMUYMHBI

1.13

COGJII-O/:[aTb MpaBW/la TEXHUKH 0e301macHOCTH mpr pa60Te C

nabopaTopHBIM 000pY/J0BaHUEM

1.14

XapaKTepu30BaTh TIPUHIUIBI [IeHCTBUS HW3yUeHHBIX TIPUOOPOB U
TeXHUUECKHUX YCTPOMCTB C OMOPOM HAa WX OINHCaHUSs, HCIOJIb3Ys
3HaHUA O CBOWMCTBAX (U3NUECKHUX SBJAEHUM U HeobXogumble

Cl)I/IBI/I‘-IECKI/Ie 3dKOHOMEPHOCTH

1.15

PacCIio3HaBaTh IIPOCThbIE TeXHHUYECKHe YCTpOﬁCTBa U KW3MepUuTesIbHbIe
HPI/I6OPBI Mo cXeMaM U CXeMdTHYHBIM DUCYHKdM, COCTABJ/IATH CX€MBbI
3JIEKTPUUECKHX HEHEﬁ C TIIoCjiea0oBaTe/IbHBIM W T1dpdJ/ljieJIbHBIM
CcoeaMHEeHHEM 3/IeMEHTOB, pa3/ndyasd  yCJIOBHBIE 00603HaueHus

3JIEMEHTOB 3JIEKTPUYECKUX I.[EHEﬁ

1.16

NPUBOJUTL  TIpUMephbl  (HAaXOJUTh MHGOPMAIMI0 O TPHUMepax)
MIPAaKTUYECKOT'0 MUCTO/Ib30BaHUs (DU3UUECKUX 3HAaHUH B TIOBCEHEBHOM
JKU3HU i obecrieueHust 0e30MacHOCTH Mpy  OOpaleHHuH C
npubOpaMu ¥ TEXHUUYECKMMU YCTPOUCTBAMH, COXPAHEHUS 3/J0POBbSI U

CO6J'II-0A€HI/IH HOPM 3K0JIOTM4Y€CKOT'O IMoBejeHNsA B OKPY)KEII-OLLIEI‘/JI cpege

1.17

OCYILIeCTBJISITh MOMCK UH(OPMaLMKU (GU3NUYECKOTO COZIep>KaHHsl B CeTH
VHTepHeT, Ha OCHOBe HMEIOLIMXCS 3HAHUW W IyTEM CpaBHEHUS
JIOTIOJTHUTE/IbHBIX MCTOYHUKOB BBIZIENIATE MH(OpPMALUIO, KOTOpas

SIBJISIETCSI IPOTUBOPEUMBOM WJT MOYKeT ObITh HeZJOCTOBEPHOI




1.18

WCMO/b30BaTh TP BBIMOJIHEHWM yYeOHbIX 3aJjaHWl  Hay4HO-
MOMYJ/ISIPHYIO JIUTepaTypy (PU3MUecKoro Cofep>kaHus, CIpaBOUYHbIe
Marepuasnbl, pecypcbl ceth VIHTepHeT; BaZeTb MpUEMaMU
KOHCIIeKTHPOBaHUs TeKCTa, ripeobpa3oBaHusi MHPOPMAaLIMK U3 OHOU

3HAaKOBOW CUCTEMBI B [IPYTYIO

1.19

Co3/1aBaTh COOCTBEHHbBIE MMUChMEHHBIE U KPAaTKHE YCTHbIE COOOIIeHMS,
0606m1ass uHGOpMAIMI0 W3 HECKOJIbKUX HCTOYHHUKOB (PU3MUECKOro
cofiepKaHUsl, B TOM 4HC/e TyO/JMYHO TIpe[CTaB/sATh pPe3y/bTaThl
MPOEKTHOW WM HWCCIeloBaTe/IbCKOM  /leATeNTbHOCTH, TIPU  3TOM
rpaMOTHO UCIIO/Ib30BaTh M3yYeHHbIM TMOHSATUHHBIA amnmapar Kypca

(1)I/IBI/IKI/I, COTIPOBOXATh BBICTYIL/IEHUE HPEBEHTaHHEﬁ

1.20

MIPU BBITIOJIHEHWU YUueOHBIX MPOEKTOB U UCC/IeOBaHUM (HhHU3UUYEeCKUX
TIPOLIECCOB pacripefienisiTb 00s3aHHOCTH B TPYIINie B COOTBETCTBUU C
MOCTaB/AEHHbIMM  3alauaMM, CJeJUTb 3a BbIIOJIHEHWEM [JlaHa
JIeMCTBUM U KOPPEKTHMpOBaTb  €ro, aJeKBaTHO  OLIeHUBATh
COOCTBEHHBI BK/IaZ, B [JIeSTebHOCTh TPYIIIbI, BBICTPAMBATh
KOMMYHUKaTUBHOE  B3auMMOJEMCTBUE,  TIPOSIB/SIE ~ TOTOBHOCTH

paspeliiaTb KOH(MIUKTbI

9 K/IACC

Kop
NpoBepsieMoro
pe3yJibTara

ITpoBepsiemMble NpefMeTHbIE Pe3y/IbTaThbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl 0OCHOBHOT'0 0011iero 006pa3oBaHusi

1.1

HCI10J/Ib30BaTh M3yUE€HHBbIE TTIOHATHUSA

1.2

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

OCHOBE OITbITOB, JIEMOHCTPUPYIOIIUX aHHOe (PU3nUecKoe siBJieHue

1.3

pacrio3HaBaTh TMpoOsiBJieHWe W3Y4YeHHBIX (M3UYeCKUX SIBJIeHUH B
OKpy’KarollleM Mupe, B TOM 4YuC/Ie (PU3NUeCKue SIBJieHWsl B IIPUPO/e,
IIPY 3TOM TI€PeBOJUTDH MPAKTUUECKYIO 33/auy B y4eOHYIO, BBIIEATH

Cyll|eCTBEeHHbIe CBOMCTBA (NIPU3HAKKN) (PU3NUECKUX SIBJIEHUU

1.4

OIMUCBbIBATh H3yYE€HHLbIE CBOMCTBA Tel U (1)I/I3I/I‘-IECKI/IE ABJ/1€HUA,
HCII0J/Ib3yA (1)I/IBI/II—IECKI/IE B€/IMUMHBI, TIIpU OIIMCAHWKW TIPAaBHUJIBHO
TPAKTOBATH (1)H3I/I‘—I€CKI/II>1 CMBICJI HCI10J/Ib3yEeMBIX BeJIM4YHuH,

00603HaueHUst ¥ eIUHULIbI (DU3UUeCKUX BeJTMUWH, HAXOAUTb OPMYJIbI,




CBA3bIBAIOL[ME [JAHHYI0 (U3MYECKYH0 BeIUUMHYy C JApyTrMMH
Be/IMUMHAMY, CTPOMTb TIpadMKud  U3YYEeHHBIX  3aBUCHMOCTEH

d)HBI/I‘-IeCKI/IX BeJIMYMH

1.5

XapaKTepu30BaTh CBOMCTBa Tesl, (u3UuUeCKue sIBIeHHS U TPOLIeCChHI,
WCII0/Ib3ysl M3yYeHHble 3aKOHbl, MpPH 3TOM [aBaTb CJOBECHYIO
(GbopMy/nMpOBKY 3aKOHa U  3alWChiBaTh €ro MareMaTuyeckoe

BbIDa’>KeHHe

1.6

00bsCHATH (hM3MUECKHe TIPOLIeCCHl U CBOWCTBA TeJl, B TOM UHC/Ie U B
KOHTEKCTe CUTyallud TPakTUKO-OPMEeHTHUPOBAHHOI'O  XapakTepa:
BBISIB/IITH TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3H, CTPOUTH 00bsICHEHUe U3 2
— 3 JIOTMYeCKHX LIaroB C TMOMOLIBKD 2 — 3 M3y4YeHHbIX CBOWCTBA

d)HBI/I‘leCKI/IX HBHEHHﬁ, Cl)I/I3I/I‘—IeCKI/IX 3dKOHA W/IK 3dKOHOMEPHOCTH

1.7

peliaTh pacuéTHble 3aaud (Omuparoluecss Ha cuctemy u3s 2 — 3
ypaBHEHMIi), UCIIO/b3ysd 3aKOHbI U  (OPMYJIbl, CBSI3bIBAIOIIVE
¢usnueckre BeJIMUMHBI: HAa OCHOBE aHaaM3a YC/IOBUS —3a/jauu
3anMchiBaTh KpaTKOe YC/IOBHMe, BBIABASAT HeZJOCTaloIlye WU
M30bITOUHBIE /laHHbIE, BBIOMPATh 3aKOHBI U (YOPMYJIbI, HEOOXOAUMBIE
JUIS pellleHusi, TPOBOJUTb pAacuUéThbl W OLIEHWBAaTh PeaMCTUYHOCTD

T0JTyYeHHOT0 3HaueHUs1 (pr31YeCKOi BeJTMUKHbI

1.8

pacro3HaBaTh TpPOOIeMbl, KOTOPble MOXXHO DEIIUTh TP TTOMOIIA
(u3MUeCKrX MeTO/I0B, UCIIOJIb3ys OMMCAaHWe WCC/Ie[loBaHUs, BbIAESTh
TpoBepsieMoe TMpeJIo/ioyKeHe, OLIeHMBaTh MPaBWIBHOCTL TOpsiAKa
NpOBe/IeHUs] UCC/Ie[0BaHus, [e/aTb BbIBOJbl, WHTEPIPETHPOBAaTh

pe3yJibTaThl HAb/IOIeHNH U OTIHITOB

1.9

TIPOBO/IUTh OINBITBI TI0 HAOJIOZEHHIO0 (DU3NUECKUX SIBJIEHUA WU
¢U3MUeCKUX CBOWCTB TeJI: CAMOCTOSITEJTbHO COOMpaTh YCTAaHOBKY M3
n30biToyHOro Habopa 00Opy/[0BaHMSI, OINHKCHIBATh XOJ OMbITAa U €ro

pe3y/bTaThl, (POPMYIUPOBATh BbIBO/bI

1.10

MPOBOAWUTE TPU  HEOOXOAWMOCTH CEepUI0 TPSMBIX W3MEepPeHHH,
onpejiensisi CcpeJHee 3HaueHWe H3MepsieMol BenuuMuHbl ((PoKycHoe
paccrosiHie cobuparoiel MH3bI), 000CHOBBIBATH BHIOOpP criocoba

r3MepeHust (M3MepUTebHOTO TIpubopa)

1.11

MpoOBOAWUTL HCC/IeJOBaHNE 3aBUCHUMOCTEHN (:l)I/I3I/IT—IECKI/IX Be/IMUMH C
HCII0J/Ib30BaHHWEM IPAMBIX H3M€p€HHI>iZ I[JIaHWUPOBAaTh HCC/Iel0BaHUE,

CaMOCTOSITEJIbHO COOMpATh YCTaHOBKY, (DMKCHPOBATh pe3y/bTaThbl




HOqueHHOﬁ 3dBUCHMMOCTH (1)I/I3I/IquKI/IX Be/JIMUMH B BHE Ta6JII/IL[I/I

Fpa(bI/IKOB, Ae/1aTb BbIBOJBI IO pe3y/bTaTdaM MCC/1eJOBAHNS

1.12

MPOBOJUTL  KOCBEHHble  M3MepeHUs  (U3NUYeCKUX  BeJMUUH:
MJIaHUPOBaTh U3MEpPEeHUs], COOUPATh KCIIEPUMEHTATBHYIO YCTAaHOBKY
Y BBINOJIHAT W3MEpeHus, crefys TpeloKeHHOW WHCTPYKLUHU,
BBIUMC/ISTh 3HAaueHHWe BeJMYMHbl W aHaJIU3MPOBaTh I0JIyYeHHbIe

pe3y/bTaThl C Y4ETOM 3a[JaHHOM MOTPEITHOCTU U3MepeHu

1.13

cobmofaTh TpaBW/Ia TEeXHUKM Oe3omacHocTd mipu  pabote ¢

nmabopaTopHbIM 000pyIOBaHHEM

1.14

pa3/nnyaTth OCHOBHbIE TPU3HAKU H3yUeHHbIX (PH3UUYECKUX MOZesiei:
MaTrepuasibHasi TOuka, abCco/II0THO TBEP/0€e TeJlo, TOUeUHbIM NCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IJlaHeTapHasi Mo/ie/lb aTOMa, HYK/JIOHHas

MOJie/Ib aTOMHOTI'O A4pd

1.15

XapaKTepu30BaThb TIPUHLUIBI [IeHCTBUsS W3yueHHbIX TIPUOOpPOB U
TeXHUYECKHUX YCTPOMCTB C OINOpPOM Ha WX OIHCAHUSA, WCIO/b3YS
3HaHUA O CBOMCTBaX (U3NUYECKUX SIBJI€HWA U HeoOXoAuMbie

(u3ryeckre 3aKOHOMEPHOCTH

1.16

WCII0/Ib30BaTh CXeMbl U CXeMaTUuyHble DPUCYHKA HW3yYeHHBIX
TeXHUYEeCKUX YCTPOMCTB, HU3MepPUTEJIbHBIX npubopoB u
TEXHOJIOTUUeCKUX TPOLIeCCOB TIPU pelleHUuH Yy4ueOHO-TIPaKTHYeCKUX
3a7iau, ONTUYECKHUEe CXEeMBbI [Ijisi TIOCTPOeHHUsT N300pakKeHHH B TIOCKOM

3epKaJsie U cobuparolei nH3e

1.17

MIPUBO/IUTL TPUMephbl  (HAaXoAWUThb WH(OPMAIMI0 O TpUMepax)
TIPaKTUYeCKOT0 UCTIOb30BaHus (hU3MUeCKUX 3HAaHWK B TIOBCEHEBHOU
KW3HU i1 obecriedeHusi 0e30MacHOCTM TP oOpalieHud C
npubopaMy U TeXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3[J0POBbsI U

CO6JHO,I:[EHI/IH HOPM 5KO0JIOTU4YEeCKOTI'0 1noBeeHuA B OKPY)KEII-OH_IQI\/JI cpege

1.18

OCYIIIeCTBJISATh MOMCK UH(OpPMaLu GU3NUECKOT0 CO/lep>KaHsl B CeTH
WNHTrepHeT, caMocTosITeNIbHO (OpMynUpPysl TIOMCKOBBIM  3arpoc,
HaxO[uTh TMyTH  Ofpe/ie/ieHus  OCTOBEPHOCTH  TI0/yUeHHOU
vHpOpPMAaLIMM Ha OCHOBe MMEIOIIUXCS 3HAaHUM U [JJOTIOJIHUTE/TbHBIX

HNCTOYHUKOB

1.19

WCIIO0/Ib30BaTh TPU  BBINIOJHEHWHM  yueOHBIX  3aflaHUM  Hay4HO-
MOMYJ/ISIPHYIO JIUTEpaTypy (PU3MYeCKOro COZep)KaHus, CIpaBOYHbIe

MaTepuabl, pecypcbl cetd VIHTepHeT; BajeTb NpUEMaMH




KOHCITeKTUPDOBaHHA TEKCTA, HPEOGPaBOBaHI/IH I/IHCI)OpMaL[I/II/I ns3 O,E[HOI‘/JI

3HaKOBOW CHCTeMbI B IPYT'YIO

1.20

co3/aBaTh COOCTBeHHbIE THMCHbMEHHbIE W YCTHble COOOIeHHWs Ha
OCHOBe WH(OpPMAaLMU U3 HECKOJbKUX MCTOUHUKOB (PU3HUECKOro
cofiep>KaHusi, MyOMYHO TPe/CTaB/IsATh pe3y/IbTaThl TPOEKTHOM WU
VCC/Ie[|0BAaTe/IbCKOM  J1edTe/IbHOCTH, TP 3TOM  IPaMOTHO
WCII0/Ib30BaTh M3y4YeHHbIM MOHATHUMHBIN armapaT U3yuyaemMoro paszerna
GU3MKM ¥ COMPOBOXK/aTh BBLICTYIUIEHUe Tpe3eHTalell C y4éToM

ocobeHHOCTeN ayJUTOPUM CBEPCTHUKOB

1.21

TIPU BBITIOJIHEHUM Y4ueOHBIX TIPOEKTOB M UCC/IeI0BaHUMN (PU3NUeCKUX
TIPOIIECCOB pacripefieniiTh 00S3aHHOCTH B T'PYIIIie B COOTBETCTBUU C
MOCTaB/IeHHBIMUA ~ 3aflauaMi, CJAeJWThb 3a BBLITIOJHEHWEM TIJlaHa
JIeCTBUM U KOPPEKTUpPOBaTb  €ro, ajfieKBaTHO  Ol|eHWBAaTh
COOCTBEHHBI BK/IaZ, B [JIeSTebHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKaTUBHOe  B3aUMOJIEHCTBUe,  TIPOSIB/IsIA ~ T'OTOBHOCTh

paspelaTb KOHQIUKTbI




ITPOBEPSAEMBIE 3J/IEMEHTBI COAEP KAHUA

7 KITACC

Kop
pa3jena

Kop

3/IeMeHTa

HPOBEPHEMBIE 3/IEMEHTHI COA€P)KAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPY>XAIOIIEI'O MHPA

1.1

dusrka -— HaykKa O TIIpHUpoje. SBeHus MMpUpoabI.
dusnueckue SABJ/IEHUS: MeXaHn4yeckue, TeIlJIOBbIe,

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

1.2

®dusnueckue BelWUMHBL.  VI3MepeHue  (PU3HUECKUX
BemunH.  ®usnueckre  npubopbl.  [lorpemrHoOCTh

ru3MepeHul. MexxiyHapoJHasi CuCTeMa eJJUuHUL]

1.3

ECTECTBEHHOHay‘—IHHﬁ MEeTO/[, ITO3HdHHUA: Ha6JII'O,E[6HI/Ie,
MOCTAaHOBKA HAYYHOT'O BOIIPpOCd, BbIABW)XEHHE TUIIOTE3,
SKCIIepMMEHT [II0 IIpOBepKe THII0oTe3, 00BsICHEeHHe

Ha0/TIF0JaeMOT0 SIBJIEHUS

1.4

OrnvcaHve (pU3MUYeCKUX SIBJIEHHUH C TIOMOIIBIO MO/lefne

1.5

[TpakTHuUeckue paboThI:

###Par##l13mepeHye pacCTOSIHUN.
###Par##l3mepenre 00BEMa >KUJKOCTH U TBEPZOTO
Tena.

#H##Par###OnpeesieHre pa3MepoB MaslbIX TeJl.
#H##Par###lIsmMepeHue  TeMmnepaTrypbl IIpM  [IOMOLLU

XKUOKOCTHOI'O TEPMOMETPA U NdTUHKdA TEMIIEPATYPhbI

I[TEPBOHAYAJIBHBIE CBEEHVA O CTPOEHMUA BEIIECTBA

###Par###CTpoeHure BelljecTBa: aTOMbI U MOJIEKYJIbI, UX

2.1 pasMepbl.  OmbITBL,  [JOKa3bIBaKOI[Ae  AUCKPETHOE
CTpOEeHMe BellleCTBa
#H##Par###[|Bwkene  yactuy ~— BewjectBa.  CBs3b

2.2 CKOPDOCTM  [IBW)KEHHsI 4aCTML] C  TemrepaTypoOu.
BpoyHoBcKoe ABkeHue, auddysus

2.3 B3aumogeicTBre yacTUL] BelljeCTBa: NPUTSHKEHUE U




OTTa/IKMBAHHE

###Par### ArperaTHble COCTOSIHUSI BelLeCTBa: CTPOEHHE

rasoB, >KUJKOCTeM U TBEPABIX (KPUCTA/UTMUECKUX) TeJ.

24 B3auMoCBs3b MeXx/ly CBOMCTBaMH BeIeCTB B Ppa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKY/ISIPHbIM
CTPOEeHHEeM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUAMN BOJIbI
[pakTrueckue paboThI:
###Par###01leHKa uamMeTpa aTOMa MeTOJ|OM PsiioB (C
rcrosib3oBaHrueM doTorpaduii).

2.6 #H#HPar###ONBITI 10 HAOMIOJEHUIO  TEIJIOBOIO

pacIIUpeHus: Ta3oB.
#H#HPar###ONBITEI 0 0OHApY)KeHUIO JIeHCTBUS  CUJT

MOJIEKYJIAPHOT' O TMPUTSKEHUA

IBIDKEHUE Y B3AMMOJIEVICTBUE TEJT

31 MexaHunueckoe JIBIDKeHUe. PaBHOMepHOe v
' HepaBHOMEpPHOe JIBVKeHHe
###Par###CKOpOCTb. Cpennsis CKOpPOCTb pu
3.2 HEepaBHOMEPHOM [BWKEeHUU. PacuéT NyTu U BpeMeHU
JIBIDKeHUsI
flBnenwe wvHepuuu. 3aKOH WMHepLud. B3aumopericTBhe
3.3 Te/l KaK IPUYMHA U3MEeHEeHUs] CKOPOCTU [BWKEeHUs TeJl.
Macca Kak Mepa UHepTHOCTH TeJla
34 ###Par###lnotHOCTL BelljecTBa. CBS3b IUIOTHOCTH C
' KOJINUeCTBOM MOJIEKY/T B eJuHULe 00BEMa BelljecTBa
3.5 Cusla KakK XapakTepuCTUKa B3auMO/IeCTBUS TeJl
36 Cuna yrnpyroctd U 3akoH ['yka. V3mepeHue CUibl C
' TIOMOLLIBI0 IMHAMOMeTpa
3.7 ###Par###sBenne TaroreHus U cuna TsokecTd. Cuia
' TSDKeCTH Ha JIpyrux IjiaHeTtax. Bec Tesna. HeBecomocTs
38 Cuna tpenus. TpeHue CKOIbXEHUS U TpeHUe IIOKOS.
' TpeHue B IpUpPOZie U TEXHUKe
3.9 ###Par####CoxXeHre CUJ, HalpaB/eHHBIX [0 OJHOU

npsiMoii. PaBHOZieMCTBYOI[ast CU




[TpakTrueckue paboThI:

OmnpefienieHre  CKOPOCTU  PaBHOMEPHOIO  JIBWD)KEHUS
(wapvka B OKMJKOCTH, MOJeNd  3/eKTPUYeCcKoro
aBTOMOOWIE W Tak fanee). OripefeneHre cpegHeid
CKOPOCTH CKO/b)KeHusi Opycka WM IIapuka IIo
3.10 HaKJIOHHOM IUIOCKOCTU. OripefiesieHWe  IJIOTHOCTH
TBEPZ0ro Tena. OnbIThl, JeMOHCTPUpYIOLIIHe
3aBUCUMOCTb pacTsbKeHUs (Aedopmaliuu) MpYy>KHUHBI OT
MPWIOKEHHOW  cujbl.  ONBITHL,  @MOHCTPUpPYHOLIMe
3aBUCUMOCTb CHJ/Ibl TPEHUS CKOJIbKEHHs OT Beca TeJja U

XapaKTepa COMPHUKACAIOIINXCSI TIOBEPXHOCTEH

du3nyeckue sBeHUS B NPUPO/Je: NPUMepbl JBWKEHUs C
3.11 pas3/IMYHBIMUA CKOPOCTSIMM B JKMBOM M HEXXMBOM IPUPO/JE,

AEIZCTBHG CWJ/IbI TPEHHSA B MTPUPOAE U TEXHUKE

3.12 TexHUuecKre yCTPOWCTBA: MHAMOMETP, MOJIIUITHUKN

TIABJIEHUE TBEPBIX TEJL, )KUJIKOCTEN 1 TA30B

Haenenvie TBépHoro Tena. CrocoObl yMeHbLIEHUS U

1 yBe/IMYeHUs /1aB/IeHUs
45 aBneHue rasa. 3aBUCUMOCTb [JaB/IeHUs ra3a OT 00béMa,
' TeMIlepaTypbl
43 ITepesava faByieHUst TBEPABIMU TeJlaMU, XKUAKOCTSIMU U
. rasamu. 3akoH [lackans. [IHeBMaTHUyeCKye MallvHbI
3aBUCUMOCTh  JIaBJIEHUS]  JKHUJKOCTH OT  TJIyOWHBL
4.4 I'uapocraTrueckuid mapazokc. CooOIaroecs: CoCy/bl.
I'nppaBnrueckue MexaHU3Mbl
ATtmocdepa 3emsu 1 aTMocepHoe AaByieHue. [IpruurHbI
As CyILLleCTBOBaHUSI BO3AYyLIHOM 0060/0uku 3emau. OrmbIT
' Toppurye/iy. 3aBUCUMOCTb aTMOC(HEPHOTO JaB/ieHUs] OT
BBICOTBI HaJ| YDOBHEM MODSI
46 W3mepenue artmocdepHoro jAapsieHus. IIpubopbl s
' M3MepeHusl aTMOC(epHOro /laB/eHust
4.7 leicTBHe >XMIKOCTM W rasa Ha IIOTPY)KEHHOe B HUX

Teso. BrITankuBaromias (apxuMezioBa) Cuia. 3aKoH

Apxumena




4.8

[1naBanue Tesn. Bo3gyxoruiaBaHnue

4.9

[TpakTryeckue paboThI:

WccnepoBaHnre 3aBUCMMOCTA Beca Tejla B BOJe OT
00bEMa TMOTPY)KEHHOM B JKUAKOCTb UaCTU TeJa.
OripefiesieHye BbITaJIKUBAIOIIeN CUbI, 1eUCTBYIOIeN Ha
Teno, TOrPY)KEHHOe B JKUAKOCTb.  [IpoBepka
HEe3aBUCUMOCTU BBITAJIKUBAIOLIeN CUJIbI, JeMCTBYOILei
Ha Tel0 B JKUJKOCTH, OT Macchl Tema. OTMBITHI,
JIEMOHCTPUPYIOIe  3aBUCHMOCTb  BBITAJKWBAIOLI[eH
CHJIBI, IEHCTBYIOIEM Ha Teo B >KUAKOCTH, OT 00BEMa
MOTPYKEHHOU B KUKOCTb YaCTU Tejla U OT TIJIOTHOCTH
)kuzakoctTv.  KoHCTpyupoBaHWe — apeomeTpa WU
KOHCTDYUpOBaHHe  JIOAKU UM  OmpeJejieHHe  eé

Ipy30H0AbEMHOCTHU

4.10

dusnueckue  SBJAEHWS B NPUPOAe:  BIUSHUE
aTMoC(epHOro /iaB/ieHUs] Ha )KMBOUM OpraHu3M, I/laBaHue

pbIO

4.11

TexHuueckre ycCTpoMcTBa: cooOIjaromuecs CoCyAbl,
YCTPOMCTBO BOJOIPOBOJA, THJPaBINUYeCKUN Mpece,
MaHoMeTp, OapomeTp, BBICOTOMeEp, IOPLIHEBOH Hacoc,

apeoMeTp

PABOTA, MOILIHOCTDB, DHEPI'MIf1

5.1 MexaHuueckasi paboTa

5.2 MexaHnueckast MOLLIHOCTb

3 [lpocTble MeXaHWU3MbI: pbiuar, OJIOK, HaKJIOHHAs

' M10CKOCTh. [IpaBr/io paBHOBeCHs prluara

5.4 [TprMeHeHMe TIpaBU/Ia PaBHOBECHs pbIuara K 010Ky
«30/10TOe  TIpaBUIO»  MeXaHUKM.  KosdduimeHT

5.5 T10JIe3HOT0 JleViCTBUS MeXaHU3MOB. IIpoctelie
MeXaHU3MbI B OBITY U TEXHUKE

5.6 [ToTeHLManbHas SHEPryY TeJa, HOAHATOr0 Haj, 3eMIén

5.7 KuneTtnueckas sHeprus

5.8 [TonHass MexaHW4YecKass SHeprus. 3aKOH W3MEHEeHUs U

COXpaHEHHA MeXaHUUeCKOM SHepruun




5.9

[TpakTrueckue paboTHI:

###Par###Onpenesnedre pabOTbl CUMBI TPEHHS TIPU
PaBHOMEDHOM [IBWJKEHHMM Tejla [0 T'OPU30HTaJbHOU
NoBepxHOCTU. lcciefioBaHWe yC/IOBUM — paBHOBeCHUS
poruara. Msmepenne KIIJI HakJIOHHOW IJIOCKOCTH.

I/I3y‘-IEHI/Ie 3dKOHd COXpdHEHHA MeXaHUYeCKOU SHepruuv

5.10

dusuueckue sBE€HUS B rnpupoje: pblHarn B Tejie

yes/ioBeKd

5.11

TexHWueckye yCTPOMCTBA: pbluar, IOABWKHBIM U
HeTIO/IBV)KHBIA OJI0KU, HAaK/IOHHAsi TUIOCKOCTh, TPOCThIe

MeXaHU3MbI B ObITY

8 KV/IACC

Kopg
pasjena

Kopg,
3/IeMeHTa

IIpoBepsiemMbie 3/IeMeHTHI CO/iep>KaHHs

6

TEIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE  TI0JIOKEHUSI  MOJIEKY/ISIPHO-KWHeTUUeCKOU
TEOpUM CTpOeHusl BemjectBa. Macca U pa3mepbl
MoJieKysl.  OmbIThl,  TOATBepXKJalolllie  OCHOBHBIE

T0JI0’KEeHHUsI MOJIEKY/ISIPHOKWHETUUeCKOW TeOpUM

6.2

Mopemn  TBEpAOrO, JKHJKOTO ¥ Ta3000pa3sHOTO
cocTosiHui BeljecTBa. Kpucraniuueckve U amopgHbie

Te/1a

6.3

OObsicHeHHe CBOMCTB ra30B, KUJKOCTEH U TBEPABIX TeJ
Ha OCHOBe TIOJIOKEHHWH MOJIeKY/ISIPHOKUHETUYeCKON

Teopuun

6.4

CMauuBaHUe U KallnJIJIIDHbIE ABJI€HUA

6.5

TeryioBoe paciiMpeHue U CKaTHe

6.6

Temnepatypa. CBs3b TemriepaTypbl CO CKOPOCTBIO

TEIJIOBOI'O ABVXXEHUA UdCTHUL]

6.7

BHyTtpenHsist sHeprusi. CriocoObl M3MeHeHUs BHyTpeHHel

SHEPTrHH: Teriorepejaua v CoBepiieHre paboTbl




BI/I,E[I:I Tervioriepeaddyun: TerIONpOBOAHOCTb, KOHBEKIIWA,

6.8

v3jlyyeHue

KomuectBo  TemnoTel.  Y[enbHas — TeIIOEMKOCTb
6.9

BelljecTBa

TersioobMeH ¥ TeryioBoe paBHOBecHe. YpaBHEHUe
6.10

TerioBoro 6amaHca

[1naBneHve 1 oTBepJeBaHNe KPUCTA/VIMUECKUX BEILeCTB.
6.11

Y penbHas TeruioTa ruiaBJieHUs

[Mapoobpa3oBaHre UM  KOHfeHcauus.  VicrapeHwue.

Kurienve.  YgenbHass  TeIuioTa  I1apooOpa30BaHUSI.
6.12

3aBHCUMOCTh TeMIiepaTypbl KUAIeHUs: 0T aTMOC(epHOro

JlaBJIeHus]
6.13 BnaxxnocTs Bo3yxa
6.14 OHeprus TOIIMBa. Y AesbHas TeruioTa CropaHus

[MpuHUMnel  paboTel  TermyioBbix — ABurarenert  KII[
6.15 TeIJIOBOro ABuraresis. TeryioBele ABUraTe/yd W 3alura

OKpY’Karolllei cpeibl

3aKOH COXpaHeHUs1 Y NpeBpallleHUs] SHEPTUY B TEIJIOBBIX
6.16

riporieccax
6.17 [TpakTHUeckue pabOThI:

#H##HPar###ONBITEI 0  0OHApY)KeHUIO JeWCTBUSL CHUII
MOJIEKYJISPHOI'O NIPUTSKEHUS.

#H##Par###0ONbITBl 110 BbIPALLMBAHUIO  KPUCTA/IJIOB
NOBapeHHOU CO/Y WU caxapa.

HH#HPar###ONbITeI 10 HAO/MIONEHWIO  TeIJIOBOTO
pacIIMpeHus ra3oB, )XUAKOCTeN U TBEPABIX TeJl.
###Par###OripeieneHre [iaB/ieHHs BO3Ayxa B OasioHe
LITIPULIA.

HHHPar###ONBITEL,  @MOHCTPUPYIOLIMEe  3aBUCHUMOCTh
JIAaBJIEHUST BO3[yXa OT ero oObéMa W HarpeBaHWs WA
OXJIaXK/IeHUs.

###Par### IpoBepka TUnoTe3bl TUHEMHOW 3aBUCHMOCTH

JUIMHBI  CTOJIOMKA JKUJKOCTU B TEePMOMETPHUECKOU




TpyOKe OT TemriepaTyphl.

###HPart##tHabmonenve U3MeHeHUs BHYTpeHHel
SHEPrWY Tejla B pe3yJsibTaTe Terviornepesaud M paboTel
BHEILIHUX CUJL.

#H##Par###llccnejoBanue siBJieHUs1 TeriooOMeHa TIpu
CMeIIMBaHWUU X0JIOAHOW U Tropsiueli BOABbI.
#H##Par##H#OnpeeneHue KOJINUeCTBa TeIvIOTHI,
TIOJTy4eHHOTO BOJIOM TPU TeriooOMeHe C HarpeTbiM
MeTa/UTM4eCKUM LIWIMHAPOM.

###Par###0OnpeeneHe  yJe/JbHOW  TeIJIOEMKOCTH
BellleCTBa.

###Par###lccnenoBaHue ripoLjecca ucrapeHus.
###Par###0npesieeHe  OTHOCUTENBHOW — BJI&YKHOCTH
BO3/yXa.

###Par###0npejeneHue ynenbHON TeIUIOTHI TIaBlIeHUS

JbJIa.

6.18

dusnueckue sBJeHUs B TPUPOJie: TIOBEPXHOCTHOE
HaTsOKeHWe W KalwuispHble $IBJIeHUsT B TIPUPOJE,
KPHUCTa/UTbl B TIpUPO/ie, n3nyueHre CoJHIlA, 3aMep3aHue
BO/IOEMOB, MOPCKHe Opu3bl; 00pa3oBaHUe POCHI, TYMaHa,

WHes1, CHera.

6.19

TexHuueckue  yCTPOMCTBa:  KalW/UISIPbl, [PUMepbl
VICTIO/Ib30BaHUsI KPUCTA/IIOB, JKUAKOCTHBIM TepMOMeTp,
JlaTUMK TemrlepaTypbl, TepPMOC, CUCTeMa OTOIJIeHUS
JIOMOB, THUTPOMETPBI, TICUXPOMETp, TMapoBas TypOuHa,

JIBUraTe/ib BHyTPEHHET 0 CrOpaHusl.

SJIEKTPMYECKUE 1 MAT'THUTHBIE ABJIEHNA

7.1 OseKTpu3aLus Tes. [IBa pojia 3/1IeKTpUUeCKUX 3apsiioB
B3aumogeiictBue 3apsbkeHHbIX Tesl. 3akoH KysoHa

7.2 (3aBUCKMMOCTh CUJIbI B3aUMOZENCTBUS 3apsDKEHHBIX Tesl OT
Be/IMUMHBI 3apsiZIOB Y PaCCTOSIHUSL MEX/y TelaMHy)

7.3 OnekTprueckoe nose. HarnpsykEHHOCTh 3/1eKTPUYECKOTO

nosisl. [TpyHLIMN Cyneprio3uiuu 3/1eKTPUUeCKUX T0JIei




(Ha KaueCTBEHHOM YPOBHE)

Hocutenu »snekTpruyeckux 3apsiioB. OJjieMeHTapHBbIN

7.4 s/1eKTprudecku 3apsg. Ctpoenue atoMa. [IpoBogHuKY 1
JADJIEKTPUKU
7.5 3aKOH COXpaHeHUs 3JIeKTPUUeCKOro 3apsja
. ONeKTpUYecKui  TOK.  YCJIOBUSI  CYLeCTBOBaHUS
‘ 3J1eKTPUUECKOro TOKa. VICTOUHMKM MOCTOSTHHOTO TOKa
HetictBus 3/1eKTPUYeCKOro TOKa (TerioBoe,
7.7 XUMHUUECKOe, MarHuTHOe). OJIeKTpUYeCKUd TOK B
JKAJKOCTSIX M rasax
- Onektpuyeckass Lernb. Cuia TOKa. OJIeKTpAUYeCKoe
' HarpspKeHue
. CorpotuBrieHHe TPOBO/IHUKA. Y nenbHoe
' COMPOTHUBJIEHVE BelleCTBa
7.10 3akoH Oma /i1 yyacTKa Liernu
[TocnemoBaresnisHOE UM mapajiie/lbHOe — COeJMHEHUe
7.11
TPOBO/IHUKOB
Pabota ¥ MOIIHOCTb 3/IEKTPHUECKOTO TOKa. 3aKOH
7.12
[xoyns — JleHua
713 OnekTpuueckue LeNu U TOTpebUTeNrd 3/eKTPUUeCcKOou
' 3Hepruu B ObiTy. KOpoTKOe 3amMbIKaHuUe
[TocTosiHHBIE MarHuThl. B3anMozencTBHe MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mosle. MarHuTHOe T1I0/Ie 3eM/IM U €ero
' 3HaueHue [i/1s1 )KU3HU Ha 3emiie
716 OmnbIT Opcresa. MarHuTHOe 110J1e 3/1IeKTPUUeCKOro TOKa.
. [IprimeHeHue 3/IeKTPOMarHMTOB B TEXHUKE
[eiicTBMe MarHWTHOTO TOJSi Ha TPOBOJHUK C TOKOM.
717 OJIeKTpoJBUraTe/ib MOCTOSIHHOIO TOKa. Vcrionb3oBaHue
. 3/1IeKTpO/iBUraTesiell B TeXHUUYECKHMX YCTPOMCTBaxX U Ha
TPaHCIIOpTe
7.18 OnbiTel  ®Papasies.  SIBneHue  3/IeKTPOMarHUTHOU




nHaykuuu. I1pasuo Jlenra

DJIeKTporeHeparop. Cr1oco0mI MOJTy4YeHUsI
7.19 3JIeKTPUYECKON SHEepIumu. OJIeKTPOCTaHIUM  Ha
BO300HOB/ISIEMbIX UCTOYHHUKAX YHEPTHU
7.20 [MpakTryeckue pabOTHI:

OnbIThl IO HAOTIO/IEHUIO 3IEKTPU3aLU Tesl UHAYKLeH
Y TIPY COTIPUKOCHOBEHUHU.

VccnenoBanue [1eMCTBUSL  37€KTPUYECKOrO0 MO  Ha
TPOBO/IHUKY U IU3JIEKTPUKH.

Cbopka ¥ TmipoBepKa paboThl 3EKTPUUECKON I[eTTH
MOCTOSIHHOTO TOKa.

W3mepenue u peryivpoBaHue CUJIbl TOKa.

N3mepeHue u pery/ivpoBaHue HalpsHKeHUsI.
WccnenoBanue 3aBUCHMOCTU CUJIbI TOKA, UAYILIETO uepe3
pe3uCTop, OT COMPOTUBJIEHUSI PE3UCTOPAa U HaMpsDHKeHUs!
Ha pe3uCTope.

OnbITHI, JIeMOHCTpUpYIOL1e 3aBUCUMOCTh
3/IeKTPUYECKOr0 COTIPOTHBJIEHUSI TPOBOJHUKA OT €ro
JUTVHBI, TIIOL[aZIU TOTIepeYHoro ceueHus U MaTepurara.
[TpoBepka TmpaBWia C/AOXKEHUS] HaMpsDKEHUM  TIpU
1oc/ieZloBaTe/lbHOM  COeJMHEHUM [JIByX Ppe3UCTOpOB.
[TpoBepka mpaBusa [/s1 CUIbl TOKA TPU Tapasiie/ibHOM
coeiHeHWUW  pe3ucTopoB.  OmpezeneHue  pabOThI
3/IEKTPUYECKOrO0 TOKa, WAYLIero uepe3 pe3uCTOp.
OnpefeneHve  MOILHOCTU  3/IEKTPUUECKOTO  TOKa,
BbIZle/IsieMO Ha pesucTope. VcciefioBaHre 3aBUCUMOCTH
CWIbI TOKa, WAYIIETr0 uepe3 JaMIOuKy, OT HarpshKeHUs!
Ha Hel. Onipepnenenvie KIT1/I HarpeBaresisi. ViccnenoBaHue
MarHuTHOTO B3aWMOJENCTBUS TIOCTOSIHHBIX MarHWTOB.
W3yyeHrie MarHUTHOTO T0JISI TOCTOSIHHBIX MarHUTOB TPU
uX o0bevHEHWM U  pa3feneHud. VcciemoBaHue
JIeMCTBUS 3JIEKTPUUECKOT0 TOKA Ha MarHUTHYIO CTPEJIKY.

OHBITBI, AEMOHCTPUDYHOLIMe 3dBHUCHMMOCTb CHJIbI




B3aMMO/ZIEMCTBUSI KaTYLLIKU C TOKOM M MarHuTa OT CUJIbI
TOKAa W HarpaB/leHUsi TOKAa B KarTylike. V3yueHue

ﬂ@ﬁCTBHH MArHUTHOI'O II0JIA Ha IIPOBOJAHHMK C TOKOM.

Kouctpyuposanue 51 HU3ydeHue paboThI
3/IeKTPOABUTATEIA. N3mepenue KIIA
5/IeKTPO/IBUraTe/IbHON YCTAaHOBKH. OnbITeI 1o

HCC/1eJ0BaHUIO ABJIEHUA BHEKTPOMaFHHTHOﬁ WHAYKOWUN:
HnccjaegoBaHue W3MEHEHUI 3HaueHUus U HallpaBJ/IeHUA

MHAYKIKMOHHOI'O TOKA

@dusnueckue sBJIeHUS B TIPUPOJE: SJIeKTpUUeCKHe
sB/ieHUsT B atMocdepe,  3MeKTPUUYECTBO  JKUBBIX
7.21 OpPraHU3MOB, MarHUTHOe ToJjie 3eM/id, Apeld MoJoCoB,
POJIb MAarHUTHOTO TIOJIS1 1Sl )KU3HU Ha 3emJie, TIOJISIpHOe

CHUsiHHUe

TexHUYecKre YCTPOWCTBA: 3JIEKTPOCKOI, amIlepMeTp,
BOJITMETP, PeoCTaT, CUETUMK I/IeKTPUUECKOW SHEepPruu,

3JIEKTPOOCBETUTE/IbHbIE HpI/I60pr, HarpeBaTe/IbHbIE

722 3JIEKTPOITPHOOPEI (npuMephi), 3/71eKTpUUecKue
MpeJOXPaHUTENN, SJIEKTPOMAarHuT, 3J1eKTPOJBUTraTe/ b
ITIOCTOSIHHOI'0 TOKA, FeHepaTop MOCTOSIHHOI'O TOKa
9 KJIACC
Kop,
pasgen Kopg snemenTa ITpoBepsiemMble 3/1eMEHTHI COJIep>KaHUs
a
8 MEXAHUWYECKUWE ABJIEHUA
81 MexaHuueckoe fABwkeHue. MaTepuasbHass TOUKa.
' Cucrema orcuéra
8.2 OTHOCUTE/IBHOCTb MeXaHUUeCKOI'0 JBUKEeHUs
8.3 PaBHOMepHOe NpsAMOIMHENHOe [JBIDKeHUe
8.4 ####Par###HepaBHOMepHOe NPSMOJIMHENHOE JBYKEHHE.
CpefHsis M MIHOBEHHasi CKOPOCTb Teja IIpU




HEpaBHOMEPDHOM [JBWXEHNN

Yckopenue. PaBHOyCKOpeHHOe NIpSIMOJIMHEHOe
85 [BIDKEHHe
8.6 #i#Par##t#CpoboHoe mageHue. OnbIThl ["anmunes
###Par###PaBHOMepHOe [BU)KeHHe TII0 OKPY>KHOCTH.
8.7 [Mepuon ¥ yactota obpaileHus. JIuHeliHasi U yrioBas
CKOpPOCTH. L]eHTpoCTpeMuTeIbHOE yCKOpeHUe
8.8 [Tepseiii 3akoH HeroTOHA
8.9 Bropoii 3akoH HetoTOHa
8.10 Tpetuit 3akoH HbtoTOHA
8.11 H#A#Par###] [pyHLAIT Cynepro3uLuu CUiI
8.12 Cwuia ynpyrocrtu. 3akoH I'yka
#H##Par###Cuna TpeHUs: CWjla TPeHUsl CKOJIbKeHUs,
513 CWJIa TPeHUs II0KOs, Apyrye BU/bl TPEHUs
#H##Par###Cuna  TsOKeCTU W 3aKOH ~ BCEMHUPHOIO
0.14 TSATOTEHUsI. Y CKOpeHre CBOOO/IHOTO TafieHust
815 [OBwkenne myaHer  Bokpyr  ComnHua.  [lepBas
KOCMUYecKasi CKOpoCcTb. HeBecOMOCTb U Ieperpysku
PaBHOBecrie MaTepuasbHON TOUKH. AGCOIIOTHO TBEPZOE
8.16 oo
##HPar###PaBHOBecre TBEPJOro Tena C 3aKperéHHON
517 0CbIO BpaleHuss. MomeHT cuiibl. LleHTp TskecTH
8.18 Nwmnynec Tena. Vi3smeHeHue umiysibca. IMIysisc cubl
8.19 3aKOH COXpaHeHUs UMITyJ/IbCa
8.20 ###Par###PeakTBHOe [BI)KeHUe
8.21 MexaHunueckasi paboTa ¥ MOIIJHOCTb
Pabora cun TsKectH, yrpyroctd, TpeHus. CBsi3b
8.22 SHepruu 1 paboThl
[ToTeHuManbHass SHeprus Teja, TOAHATOrO — HAf,
0:23 TOBEPXHOCTBIO 3eM/v
8.24 [ToTeHLManbHAas SHEPryst CKaTOM NPY>KUHbI
8.25 ###Par###Kunetnueckass  sHeprus.  Teopema 0O

KUHEeTUUeCKOMW Hepruu




8.26

#H#HPar###3akoH coXpaHeHUs] MeXaHUUeCKON SHepruu

8.27

[MpakTryeckue paboOThI:

OrmpefiesieHrie CpefiHell CKOPOCTH CKOJIbKeHHs Opycka
WIA [BWKEHUs 1IapyuKa II0 HaKJIOHHOW TJIOCKOCTH.
OrmipefiesieHrie YCKOpeHHs1 Tela TPYU PaBHOYCKOPEHHOM
JIBVDKEHUM T10 HAaK/IOHHOM TIJIOCKOCTH.

WccnenoBaHyve 3aBUCUMOCTU TYyTU OT BpEMEHH IIpH
PaBHOYCKOPEHHOM [BIKeHUH 0e3 HayalbHOW CKOPOCTH.
[TpoBepka TruWIIOTe3bl: €C/Id TP PABHOYCKOPEHHOM
JBIWKeHNM 0Oe3 HavalbHOW CKODOCTH IYTH OTHOCSTCS
KaK psifi HEUYETHBIX UHWCe/l, TO COOTBETCTBYHOLME
NIPOMEXXYTKU BPeMeHU O/JMHaKOBBI.

VccnenoBaHre 3aBUCMMOCTU CUJIbI TPEHUSI CKOJIbXKEHHS
OT CWIbl HOpManbHOrO [aBrieHusi. OrmnpejeneHve
Ko3(pulieHTa TpeHUs1 CKo/bXeHUs. OrmnpeseneHve
YKECTKOCTH TIpY>KUHBI. OrnipesiesieHHe pabOTBI  CUJTBI
TPeHUs TIpM paBHOMEPHOM [BIKEHWU Tena TI0
TOpPU30HTA/IbHON TIoBepxXHOCTH. OrmpesenieHrne padbOThI
CUAbl  YNPYrocTM  TNpU  ToAbEMe  rpysa C
WCTIO/Ib30BAaHMEM  HETIOZIBYDKHOTO W TIOJBMIKHOTO

OJ/I0KOB

8.28

®dusryeckue sIBIeHUS B npupoze: rpujirvBbl U OTJ/IUBBI,
ABVOKEHME II/IaHeT ComHeuHom CHUCTEMBbI, PE€AKTHBHOE

ABVOKEHHE JXMBBIX OPraHU3MOB

8.29

TexHuueckue  yCTpPOWMCTBA:  CIHUJOMETD,  [aTUUKU

TOJIOKeHUA, PACCTOAHNSA 1 YCKOPEHHS, PAKETBI

MEXAHHNYEC

KUE KOJIEBAHMSA 1 BOJIHBI

9.1

KosnebaTenbHoe fBrkeHre. OCHOBHbIE XapaKTEePUCTHUKU

KoJsiebaHMIA: TIepUO/I, UaCTOTa, aMIUTUTYja

9.2

MaTtematuueckui u TMIPY>KUHHBIN MasiTHUKH.

[TpeBpainieHe SHePrUY NPH KostebaTeTbHOM JBIKEHUH

9.3

3aTyxatomye kKosnebaHusi. BbIHYKZeHHble KomeOaHusl.

Pe3onanc

9.4

Mexannueckue BoiHbEL. CBOMCTBAa MeXaHWUYECKHX BOJIH.

[TpofonibHBIE U MONepeyHble BOJIHBL. [IIMHA BOJIHBI U




CKOPOCTBb eé pacripocTpaHeHus. MexaHuuecKre BOJTHBI B

TBEP/OM TeJle, CelICMUUYEeCKHe BOJIHBI

9.5 3BYK. I']pOMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 WNHbpa3ByK U yabTpa3BykK
[TpakTrueckue paboThIL:
OmnpefeneHyde 4YaCcTOTBl W Tlepyuojia  KoJieOaHMIA
MaTemMaTHYeCKOro MasiTHUKaA.
OmnpezieleHe  YacTOTBI W Tlepuojia  KosiebaHuH
MPY>KMHHOI'O0 MasiTHUKA
9.7 VccnemoBanvie  3aBUCUMOCTH — Tiepuojia  KojebaHMi
' MOJBEILIEHHOT0 K HWUTU Tpy3a OT [JIMHbl HUTH.
VccnemoBanvie  3aBUCUMOCTH — Tiepuojia  KosebaHui
MPY>KMHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka
He3aBUCUMOCTHU rnepuo/ia KosebaHui rpy3a,
MO/BEIIeHHOT0 K HUTH, OT MacChl Ipy3a U >KECTKOCTU
NIPY’KWHBIL. VI3MepeHue yCKOpeHHsi CBOOOIHOTO MaleHus
®u3uyeckue sIBJIEHUS B MPUPOJE: BOCIPUSITHE 3BYKOB
9.8 JKMBOTHBIMH, 3eMJIeTpsICeHHe, CeMCMUYecKrde BOJIHBI,
LIyHaMH, 5X0
99 TexHuUeckrue YCTPOMCTBA: 3XOJIOT, WCII0b30BaHUe

yJIbTpa3ByKa B OBITY M TEXHHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

BJIEKTPOMEIFHI/ITHOE I1oJjie. BJIEKTPOMEIFHI/ITHBIG BOJIHBI.

104 CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH

10.2 [ITkana 3/1€eKTPOMarHUTHBLIX BOJIH

103 OJIeKTpOMarHuTHas npupoza ceera. CKOpPOCTh CBeTa.

' BosHoBBIE cBOMCTBa CBeTa

[TpakTryeckue paboThI:

10.4 N3yueHre CBOWCTB 3/IeKTPOMarHUTHBIX BOMH C
TIOMOIIIbI0 MOOUIBHOTO Tesied)oHa
dusnyeckue sBeHUST B TPUPOZe: OUO/IOrMUecKoe

10.5 JlelicTBUe BU/IUMOTO, yAbTPa(uo/IeTOBOr0o u
PEHTTeHOBCKOTO U3/TyUeHU!

10.6 TexHuueckue YCTPOMCTBaA: VICII0/Ib30BaHue




3JIEKTPOMATI'HUTHBIX BOJIH IJIA COTOBOM CBSI3U

11

CBETOBBIE ABJIEHUA
11.1 JlyuyeBas mozesnb cBeTa. ICTOUHMKY CBeTa
11.2 [IpsimosiMHeHOe pacripocTpaHeHre CBeTa
113 OtpakeHue cBeta. [110cKoe 3epkasio. 3aKOH OTPa)KeHUsI
' cBeTa
114 IIpesomsieHve cBeTa. 3aKOH IIpeJIOM/IEHUSI CBeTa.
' [TonHOe BHyTpeHHee OTpa)keHue CBeTa
11.5 JIunza. Xog nyueli B TUH3e
116 OnTuueckass cuctema QoToanmnapaTa, MUKPOCKOINAa WU
' TeJleCcKora
117 I'ma3 kak onrtuueckas cucrema. bin3opykocTe U
' JlaTbHO30PKOCTh
118 PasnoxeHue 6Genoro ceeta B crieKTp. OnbiTel HbIOTOHA.
' CiiokeHMe CrieKTpasIbHbIX L[1BeTOB. [lucrepcus cBeta
[TpakTryeckue paboThI:
###Par##H#ccnenoBanre 3aBUCHMOCTHU yria
OTpakeHusl CBeTOBOI'O JIyya OT yIVia [aJieHus.
#iHPar###l3yueHre  XapaKTePUCTUK  H300pakKeHUs
rpeiMeTa B IJIOCKOM 3epKaiie.
#H##HPar###ccnenoBanve 3aBUCUMOCTHU yria
NpeJIOMJIEHUsI CBETOBOrO Jiyya OT yrja IaZleHusl Ha
119 IpaHulLle «BO3AYX — CTEKJIO».
' #i#Par###lonyueHne M300pakeHWM C  TIOMOIIIBIO
cobuparorieli JIMH3bI.
#i#Par###0npesieneHe  (POKYCHOTO pacCTOSIHUSI U
OTNITUYECKOM CHJTbI COOMparoILiell TMH3bI.
#HH#HPar###0nbITEl TIO  pasfiokeHUI0 0Oesioro cBeTa B
CIIeKTP.
HH##Par###ONBITHL 110 BOCIIPUATUIO LiBeTa IpejMeTOB
Npy X Hab/I0/IeHUH Yepe3 1IBeTOBbIe (PMIbTPhI
11.10 ®du3uyeckue sBaeHUs B Npupofe: 3atMeHus CoJiHLa U

JIyHbl, 1|BeTa TeJs, ONTHYeCKUe sBJeHUS B aTMmocdepe

(uBet Heba, pedpakijus, pagyra, MAPaXk)




TexHuueckue YCTpOﬁCTBaI OUKH, IMepuruckKori,

A doToanmnapar, ornTuyeckrue CBeTOBO/IbI
KBAHTOBGLIE ABJIEHUA
121 OnbiTel Pesepdopza u miaHeTapHass Mojie/lb aToMa.
' Mopens atroma bopa
120 Vcnyckanve M Mor/oljeHue cBeTa aToMOM. KBaHTBI
' JIvHelyaThle CIIeKTPbI
12.3 PasmoakTiuBHOCTE. Anb(a, 6eTa- ¥ raMma-u3/IydeHust
1.4 Ctpoenue aroMHoro szpa. Hyk/ioHHas Mozesnb
' aTOMHOrO0 gzpa. M30Tomns!
105 PagyoaktrBHble TipeBpalteHus. [lepuon mosypacnaza
' aTOMHBIX s17iep
126 AnepHble peakuu. 3aKOHBI COXpaHeHUs 3aps0BOr0 U
' MaCCOBOI'0 YMCel
12.7 OHeprus CBsI3U aTOMHBIX sifiep. CBsi3b MacChl ¥ SHEPryuv
12.8 Peakiiuu cunTe3a u fenenus spep. ICTOUHUMKY SHEPrUn
12 ' CouHila ¥ 3BE3]
12.9 AnepHas oSHepretuka. [lelicTBUe  paJMOaKTHUBHBIX
' V3/TyueHUI Ha )KUBbIe OpPraHU3MbI
[TpakTHUeckure pabOThI:
HabmofeHve CIUIOMIHBIX M JIMHEWYaThIX CITIEKTPOB
V3/TyueHusl.
12.10
WccnepoBanue TpPeKOB: W3MepeHMe SHEPruMM YaCTULb
10 TOPMO3HOMY MyTH (110 hoTOrpadusim).
V3mepeHue paiioakTHBHOTO OHa
dusuyeckue sBJEHUSI B TIPUPOJie: eCTeCTBEHHBIN
paJi0aKTUBHBIN ¢oH, KOCMUYeCcKue JIyuH,
12.11 paJilMOaKTUBHOE WU3/lydyeHrue MNPUPOJHbIX MUHEPAJIOB,
JleMCTBUe DaJVOaKTUBHBIX H3J[yUeHUNM Ha OpraHusM
yesioBeKa
1212 TexHuyeckue YCTPOMCTBaA: CIIeKTPOCKOTII,

VH/IMBU/yalbHbINA [103UMeTp, Kamepa Bunbcona




IIPOBEPSIEMBIE HA OI'D I10 ®U3UKE TPEBOBAHUA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
TITPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30BAHUSA

Kop
MPOBEPsSIeMOro
TpeboBaHUs

ITpoBepsieMbie TPeOOBaHUsA K NPeJMETHbIM pe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHs OCHOBHOW 00pa3oBaTe/IbHOM
MPOrpaMMbI 0CHOBHOT0 00111ero o6pa3oBanusa Ha ocHoBe PI'OC

[ToHumanve pomu  (GU3MKM B HAyYHOM  KapTUHE  MHDa;
copMUPOBaHHOCTH 0A30BBIX TIPE/ICTAB/IEHNI O 3aKOHOMEPHOU CBSI3U
Y TI03HaBaeMOCTH SIBJIEHWH TNIPUPOABI, O POJM 3KCIIepUMeHTa B
¢usuke, o cuctemooOpasyiome ponu GUMKA B PasBUTHH
eCTeCTBEHHbIX HayK, TeXHUKH M TeXHOJIoruii, o6 3Bo/oLMN
¢bur3MuecKUx 3HAHUM M UX POJIM B LIeJIOCTHOW eCcTeCTBeHHOHAay4YHOU
KapThHe MHpa, O BKJ/afle POCCHUMCKMX U 3apyOe)KHbIX YUEHBIX-
¢U3MKOB B pa3BUTHE HayKH, 0ObSCHEHHE TPOLIeCCOB OKPYXKaIoIlero

MMHPa, pA3BUTHE TEXHUKHU U TeXHOJIOTUM

3HaHMs O BHJAX MaTepuu (BeLeCTBO M II0Jie), O [BIKEHUM Kak
criocobe CyIleCcTBOBaHMS MaTepuH, 00 aTOMHO-MOJIEKY/ISIPHOU TEOPHU
CTPOEHUsI BellecTBa, O (PU3MUECKOW CYIIHOCTH SIBJIEHUWA TMPHUPOJBI
(MexaHWYeCKHMX, TeIUIOBbIX, 3/eKTPOMAarHUTHBIX W KBaHTOBBIX);
yMeHue pasainuaTh sIBJIeHHs [0 OMHUCAaHUI0 UX XapaKTePHbIX CBOWCTB U
Ha OCHOBE OIIbITOB, JeMOHCTPUPYIOLLMX JJaHHOe (pr3UUecKoe sIBJIeHUE;
yMeHUe paclio3HaBaTh IPOSIBJIEHUE W3YUYeHHbIX (PU3UUYeCKUX SIBIeHUU
B OKpYJKarollleM Mupe, Bblesisl MX CylleCTBeHHble CBOWCTBa

(Mpu3HaKM)

BJI&I,ZLEHI/IE OCHOBaMH TIOHATUMHOTO dlllidapaTa W CHMBOJ/IMYECKOI'O
A3bIKa Cl)I/IBI/IKI/I W HCII0/Ib30BaHHE UX [JId pelleHuda yq66HbIX 3a1a4;
YMeHHE XdpdKTepHu30BdTb CBOMCTBA TeJ, (l)I/I3I/I‘-IECKI/Ie SABJIGHUA H

TMIPOLIeCChI, UCT0/b3Y$ GYHJAMeHTa/lbHble U SMIIMPHUYeCKHe 3aKOHbI

YMeHHe ONHChIBATh HN3yUeHHbIe CBOMCTBA TeJl U Cl)I/IBI/ILIECKI/Ie sSBJIeHNS],

HCII0J/Ib3Yy4 (i)I/I3I/I‘-IECKI/Ie Be/TMUHHBI

BrnaseHne ocHOBaMHM MeTOZIOB HAyyHOrO TII03HaHUs C YYETOM
cobsrozieHyst TipaBusT Ge30macHOro TpyZa: HabsmogeHue (U3NUecKUX

SABJICHUIA:




yMEeHHEe CaMOCTOSITe/IbHO COOMpATh 3KCIIEPUMEHTAa/bHYI0 YCTaHOBKY
U3 faHHoro Habopa oOOpy/IOBaHUS TIO0 WHCTPYKLMM, OMHCHIBATh XO[
OTIbITa U 3aMKChIBATh €ro pe3y/ibTaThl, (HOPMYIMPOBATH BLIBO/bI;
NIpOBe/leHue MPSIMbIX U KOCBEHHBIX U3MepeHUH (PU31uecKuX Be/TMUMH:
yMeHWe TIJIAaHUPOBATh W3MEPEeHHs, CaMOCTOSITeJIbHO CoOUpaTh
9KCTIepUMEHTa/IbHyl0 ~ YCTaHOBKY TI0 WHCTPYKLMH, BBIYHCTSATH
3HaueHue BeJIMUMHbl M aHaJU3UpOBaTh I0JyueHHble pe3yJbTaTbl C
YU6TOM 3a/laHHOU MOTPeIHOCTH pe3y/IbTaTOB U3MepeHUH;
NIpOBEe/IeHHe  HEeC/IOKHBIX ~ 3KCIepUMeHTalbHbIX  WCC/Ie[0BaHuM;
CaMOCTOAITE/TBHO ~ COOMpaTh JKCIePUMEHTAlbHYI0 YCTaHOBKY U
NIPOBOJUTh  UCC/Ie[0BaHWE [0  WHCTPYKLMM,  IpeJCTaB/ATh
TOTy9YeHHbIe 3aBUCUMOCTH (DHM3MUECKUX BeWYMH B BUZe Tabiui u
rpadMKOB, yUUTHIBATh IMOTPELIHOCTH, JieJlaTh BHIBO/IbI TIO Pe3y/bTaTam

nccjaegoBaHUsA

[ToHrMaHre  XapaKTepHbIX  CBOMCTB  (U3WUYECKUX  MoJjesei
(MaTepuanbHasi TOuKa, abCOMIOTHO TBEPZOE Te/lo, MO/ CTPOEeHUs!
rasoB, >XMJKOCTed W TBEPJBIX TeJ, IUlaHeTapHas MOJelb aToMa,
HYK/IOHHasl MOJe/lb aTOMHOIO $/ipa) U yMeHHe INPUMEHSATb UX JJIs

00BsICHeHHSsT (1)I/I3I/I‘-IECKI/IX rnponeccoB

YMeHue 00OBSICHATH (r3UUecKue TMPOLeCcChl U CBOWCTBA Tes, B TOM
yhCc/le U B KOHTEKCTe CUTyalldd IpPaKTUKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BbISIBISATh IPUYMHHO-C/Ie[CTBEHHbIE CBSI3U U
CTPOUTHL OOBSICHEHHE C OTIOPOI Ha M3yuyeHHbIe CBOMCTBA (PU3HUECKUX

HBJIeHPIﬁ, q)HBquCKI/Ie 3dKOHBI, 3dKOHOMEDHOCTHU U MO e/

YMeHue pelaTh pacuéTHble 3alauM (Ha 6ase 2 — 3 ypaBHeHWUil),
UCMOb3ys 3aKOHbl W (OpMy/bl, CBsI3bIBaIOLMe  (PU3NUECKUe
Be/IMUMHB], B YaCTHOCTH, 3aluCbiBaThb KpaTKOe YC/IOBHe 3a/auM,
BBISIB/ISITH HEZIOCTaloll{e JaHHble, BbIOMpaTh 3aKOHbI U (HOPMYJIBI,
HeoOXoZMMbIe /ISl eé PelleHHs], UCII0/Ib30BaTh CIIPABOYHbBIE /IaHHBIE,
MPOBOJUTHL DPACUéTbl M OL€HMBAaThb PeATNCTAYHOCTb TMOIYYEHHOIO
3HaueHus1 (M3MUYECKOM BeJIMUYMHBI; YMeHNe Orpefie/siTb pasMepHOCThb

d)HBquCKOﬁ Be/IMUYKHBI, HOHY‘J@HHOFI IpHU pelieHrnur 3aid4mn

YMeHue xapakTepu30BaTb TIPUHLMIBI  JeHCTBUS  TEeXHUUYECKUX
YCTPOWCTB, B TOM YHCJie OBITOBBIX TNMPUOOPOB, U TMPOMBILILIEHHBIX
TeXHOJIOTUUeCKUX TMPOLIeCCOB MO UX OMMCAHUIO, UCIIO/b3ysl 3HAHUS O

CBOMCTBaX (DU3NUECKUX sBJIEHUH U Heobxo/uMble (du3NUecKue




3dKOHOMEPHOCTH

10

YMeHHEe UCMO/b30BaTh 3HAaHWA O (U3WUECKUX SIBJIEHUSX B
TOBCeJHEBHOM XM3HM s obecrieueHnss 06e30MacHOCTH  TIPH
obparieHd ¢ OBITOBBIMH ~ TIpUOOPAMU W TEXHUUECKUMH
YCTPOWCTBAMH, COXPAHEHWsI 3/I0pDOBbsSi U  COOJIIOZIEHUS HOPM
9KOJIOTMUECKOTO TIOBEZIEHWSI B OKPYXKAIOLeH cpejie; TIOHUMaHHe
HeoOXOAMMOCTH TIDUMEHEHHUsI JOCTWKEHUH (GU3MKM W TEeXHOJIOTHH

AJI1 palliUOHA/IBHOT'O IMPHYPOA0ITI0/Ib30BAHUA

11

OmbIT mOMCKa, TipeoOpa3oBaHUWs W TIpefCTaBeHus WH(OpMaLyu
(131UeCcKOro CcoJilep>kaHusi C HCII0/b30BaHUEM HWH(POPMALMOHHO-
KOMMYHUKaTUBHBIX TEXHOJIOTHH; yMeHHe OLIeHHWBaTh JOCTOBEPHOCTb
MoJyyeHHOM wWHGOpPMalMM Ha OCHOBe HMEIOIIMXCS 3HaHUN WU
JIOTIOJTHUTE/IbHBIX ~ UCTOYHMKOB;  yMEHMEe  UCI0/b30BaTb  IpPU
BBITIOJTHEHUM yUeOHBIX 3a/laHui Hay4HO-TIOMYJ/ISIPHYIO JIUTepaTypy
(131MueCcKOro Co/iep>kKaHus, CIpaBOUHble MaTepuasbl, peCcypchbl CeTH
WHTepHeT; BrajeHWe 0a30BbIMM  HAaBBIKAMU  MpeoOpa30BaHMUS
vH(poOpMaLMM W3 OJHOM 3HAaKOBOM CHUCTeMbl B JPYIyl0; yMeHHe
co3/aBaTh COOCTBeHHbIE TMHMCbMEHHbIe W YCTHble COOOIeHWs Ha

OCHOBe I/IHCl)OpMaL[I/II/I 13 HeCKOJIbKHMX NCTOYHHUKOB




INEPEYEHD 3JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBIX HA OI'D

I10 ®PU3UKE
Kop IIpoBepsieMbIii 3/IeMeHT COiePXXaHUs
1 MEXAHUWYECKUE ABJIEHNA
11 MexaHnuueckoe BwkeHue. MarepuanbHasg Touka. Cucrema  OTCUéTa.
' OTHOCHTENIBHOCTD IBUKEHUS
PaBHOMepHOe ¥ HepaBHOMepHOe ABrkeHue. CpefHss cKopocTs. dopmysna s
1.2 BBIUMC/IEHUsI CpeJHel CKOPOCTU: V = S/t
PaBHOMepHOe NpsSIMO/IMHENHOe [BIKeHHe. 3aBUCMMOCTb KOOpAMHAThI Teja OT
BpPEMEHHU B C/Iyuyae paBHOMEPHOI'O NPSIMOIMHENHOTO JIBUKEHUSI:
13 xX(1)=x,+ut
'paduku 3aBUCUMOCTA OT BpeMeHHM /Jisi TIPOeKLMM CKOPOCTH, TPOeKLUU
nepeMellleHus, IyTH, KOOpPAWHATbl IIPU PaBHOMEPHOM IPSIMOIMHENHOM
JIBYKeHUU
3aBUCUMOCTb KOOPJAMHATHI Tejla OT BpPeMeHU B Cjlyyae pPaBHOYCKOPEHHOI'O
NIPSIMOJIMHENHOTO [IBY)KEeHUSI:
2
Sy} =vg, #f+ay* ;
2
@opmysibl [j1s TPOEKLUM TepeMelleHNs], NPOeKLUU CKOPOCTU U IIPOeKLUU
YCKOpEeHUS IPY PABHOYCKOPEHHOM IIPSIMOJIMHENHOM BV KEHUHN:
1.4 s.(D=uvy,.-t+a,- L,
2
U.\'(’f) =Up, +a, L,
a.(f) =canst,
U:I: - U-_I: =2a. s,
I'payku 3aBUCMMOCTM OT BpeMeHH [iji1 TMPOeKLMH YCKOpPEeHMs, MPOeKLUU
CKOPOCTH, TIPOEKLUM IlepeMelljeHus], KOOpAUHATbl IIPU PaBHOYCKOPEHHOM
NIPSIMOJIMHEMHOM [|BV)KeHUU
1.5 CBobogHoe mazieHre. PopMysibl, OnMchIBaroIe cBOOOJHOe MajieHue Tesa Io

BE€PTHUKA/IU (,E[BI/I)KEHI/IE Te/la BHHM3 HW/IM BBEPX OTHOCHUTE/JIbBHO IMOBEPXHOCTH

3emsii). I'paduiky 3aBMCMMOCTM OT BpeMeHM [iJii TIPOEeKLMU YCKOpeHUs,




Mpoekgrn CKOPOCTH W KOOpAWHATHBI IIpH CBOGO,E[HOM Mnaiednun TeJja II10

BepTUKa/IH

CKOpOCTh pPaBHOMEDHOTO JBWKEHHS Tejla IO OKPY)KHOCTH. HaripaBieHue
CKOPOCTH.
dopmyna /sl BBIYUCIEHHS CKOPOCTH 4epe3 pajuyC OKPY)XXHOCTH U TIEPHOJ
obparrieHust:

2MR

T

LlenTpocTpemuTenbHOe — ycKopeHHe. HampaBsieHre 1LIEHTPOCTPEMHUTENTHEHOTO

yckopeHusi. @opmyJia /st BBIUNC/IEHUS] YCKOPeHMUS:

1.6
2
o
TR
dopmyra, CB3bIBaOLIast IEPUOJ, U UaCTOTy 0OpalieHus:
V= !
T
Macca. ITnotHoCTh BeljectBa. @opmyJia Aj1s1 BBIYMC/I€HUS [VIOTHOCTU:
b= m
1.7 V
1.8 Cuna — BeKTOpHas (usnueckas BesnurHa. CiioykeHue Cuil
1.9 SABnenvie nnepuyy. Ilepbiii 3akoH HeroToHA
Bropoi 3akoH HeroToHa:
F=m-d
1.10
CoHaripaB/1eHHOCTb BEKTOPa YCKOPEHHsI Tejla U BeKTOpa CUJIbI, 1eMCTBYIOIeN Ha
TeJs10
B3aumogeiictBue Ten. TpeTuii 3akoH HbloToHa:
}:_.."\ = _}:_.' o]
1.11 21 1—=2
1.12 TpeHue MOKosl U TpeHUe CKOJIbXeHUs. PopMysia AJist BBIUUC/IeHUsT MOAYJISL CUIBI




TPEHUSA CKOJIbXXEHUA:

FIP =n-N

1.13

HNedopmaiusi Tesa. Ynpyrue W Heynpyrvde zAedopMaijuu. 3aKOH YIIPYyrou

nedopmaiiuu (3akoH ['yka):

F=k-Al

1.14

BCeMI/IPHOe TAroTeHue. 3aKOH BCEMHUPHOI'O TATOTEHUS:

my - M,
Fog =1 2
R>
Cuna TspKecTH. Y CKopeHue CBOOOJHOTO TIa/IeHHS.
dopmya 151 BBIUMC/IEHHS CUTbI TSDKeCTH BO/M3U noBepxHocTy 3emu: F = mg.
[srxenue raHeT BOKpYr CosHija. IlepBas kocMuueckast CKOpPOCTb.

HeBecomocTs 1 neperpysku

1.15

VmMrynbe Tesla — BeKTOpHasi hr3uueckasi BeJTMUMHa.
p=mo

NmMnynbc cuctemsl Tesl. Vi3meHeHune umiiybca. IMIynbc cuibl

1.16

3aKoH COXpdHEHUA UMITYJIbCA AJIA BaMKHYTOﬁ CHUCTeMBI TeJl:
D=nyUy +my U, =const

PeakTuBHOE JIBH)KEHHE

1.17

Mexannueckasi pabota. @opMyiia /17151 BBIYMCIeHUsI pabOThI CHITBI:

A=Fscosc

MexaHnueckast MOLLIHOCTb:

1.18

Kunetnueckas v noreHnuanbHas sHeprus. @opMmyiia [jis1 BBIUUC/IeHUS

KHUHEeTHUUeCKOM SHepruu:




2

s
Be=y

Teopema o0 KuHeTUUeCKoU 3Hepruu. PopmyJia /ijist BbIYKMCIeHUs TTOTeHIMa/IbHOM

SHeprvu TeJjia, NoAHATOTO

HaJ, 3eMJIEi:

E_ =mgh
F‘ —

MexaHnuecKast SHepruvs:

‘E:Eir'i'Ep

1.1 .
9 3aKOH COXpaHeHUs] MexaHW4yecKol sHeprur. @opmysa /il 3aKOHa COXpaHeHUs

MexaHWUeCKOM SHepruv B OTCYTCTBHe CUJl TpeHusi: E = const.

[TpeBpaiiieHrie MeXaHUUECKOM SHEPrUy MPU HaJTMUWW CUJIbI TPEHUSI.

[TpocThie MexaHU3MBI. «30/10TO€e MPAaBUI0» MeXaHUKH.
Prruar. Momenrt cunel; M - Fl.

Y cyioBre paBHOBECHS phlyara:
M +M, +..=0

[MoaBwKHBINA 1 HenoABWKHBINA 6/10ku. KIT/T MpOCTBIX MeXaHU3MOB,

1.20

n= Anonesaas

‘{HIFEHEHH&H

[laBneHue TBEpAOro Tesa.
dopmyJia [i/1s1 BBIUMC/IeHUs JaBjleHust TBEPAOro Tesa:

bl
|

Hasnenue rasza. ATMocdepHoe JjaBjieHue.
1.21
I'mppocratuyeckoe JaBjieHUe BHYTPU KUAKOCTH.

qDopMyna AJ11 BBIUMCJIEHUA OaBJ/I€HUS BHYTPU XKUAKOCTH:

p=pgh+p,

1.22 3akoH Ilackansa. ['mapaBmueckni rpecc

123 3akoH Apxumega. Pdopmyna [ onpefiesieHUs] BBITAJIKWBAIOLIEH  CHUJIBI,

JIeVMCTBYIOLLIeH Ha TeJl0, IOTPY)KEHHOE B XKUJIKOCThb W/ Ta3:




F_ﬂ._l:m. =ng

YcnoBue naBaHud tena. IlnaBanue CyaOB ¥ BO3yXOIl/laBdHHE

1.24

Mexanuueckrie KomebaHus. AMIUIMTYZa, TIepUOZ W YacToTa KoseOaHWil.

dopmyiia, CB3bIBAIOIAs YaCTOTY U IepUOJ, KOeOaHHiA:

1.25

MaTtemaThueckuii YW TPY)KMHHBIM MasTHUKU. [lpeBpalljeHue 3Hepruv Mpu

KoJiebaTe/IbHOM ABV)KeHWHU

1.26

3aTyxaromue Konebanus. BeiHyK/1eHHbIe KosiebaHus. Pe3oHaHC

1.27

MexaHuueCcKre BOJIHBI. HPO,ILOJ'ILHI)IE " TIoTIepeyHble BOJIHBI. ,H]'II/IHa BOJIHbBI U

CKOPOCTb PacrpoCTPaHeHUs! BOJIHBI:

L=v-T

1.28

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

IByX cpesi. IH(pa3ByK U y/ibTpa3ByK

1.29

ITpakmuueckue pabomnl

V3mepeHue cpefHel IJIOTHOCTU BellleCTBA; apXUMeJOBOM CHJIBbL; >KECTKOCTH
MIPY>KUHBI; KO3 @HLIMeHTa TPeHUsI CKOJIBKEHUsT; pabOThl CH/IBI TPEHUs], CHIIbI
yTpPYrOCTH; CpefiHell CKOPOCTH [JBW)KeHUsi OpycKa M0 HaK/JIOHHOM TUIOCKOCTH;
yCKopeHUsi Opycka TIpu /[IBIDKEHHM [0 HAK/JIOHHOW IUIOCKOCTH; YacCTOThI U
nepuofa KosiebaHWd MaTeMaTU4YeCKOTO MasiTHMKA;, YacTOThl M Iepuoja
KosiebaHUi TIPY’KUHHOTO MasiTHMKA; MOMEHTa CHJIbl, 1efICTBYIOIIero Ha phlyar;
paboThl CW/IBI YIIPYTOCTH TIPU TOAbEME TPy3a C TIOMOINBI0 HETOBIKHOTO
6s10ka; pabOTBI CU/BI YIIPYTOCTH TIPU MOABEME IPy3a C MOMOILBIO TIOJBMXKHOTO
6/10Ka.

WccnenoBaHre 3aBUCUMOCTH apXMMEZIOBOM CUBI OT 00BEMa MOTPY>KEHHOM
YacTH Tesa U OT IUVIOTHOCTH >KUJKOCTH; He3aBUCUMOCTH BbITA/IKUBAIOLLIEN CHIbI
OT MaccChbl Tesa; CH/Ibl TPEHHUSI CKOJIb)XeHUS OT CU/Ibl HOPMa/IbHOTO /1aB/IeHUs U OT
poZia MOBEepXHOCTH; CHUJIbl YIPYIOCTH, BO3HUKAIOLIEW B IPY)KHHE, OT CTelleH!
JedopMarivy TIpy>KUHBI; YCKOpeHUs1 OpycKa OT yrJia HaK/IOHA HarpaB/isioILel;
repuoza (4acToThl) KojeOaHUM HUTSIHOTO MasTHWKA OT JJIMHBI HUTH; TepUoja
KosiebaHU TIPY>KUHHOTO MasiTHUKAa OT MacChl Tpy3a M >KECTKOCTH TIPY’>KUHBI;
WCC/ie/JOBaHNe He3aBUCHMOCTH Tepuofia KojebaHWi HUTSHOTO MasTHUKA OT

Macchl rpy3a. [IpoBepka yCc0BUsi paBHOBECHS pbluara




dusuueckue seneHUss 8 npupode: TIpUMEpPbl [ABWXKEHUS C Ppa3IdYHbIMU
CKOPOCTSIMM B JKUBOM U HE)KUBOM MPHPO/ie, AeHCTBYUe CUIbI TPeHUSs B TIPUPO/ie U

TEXHUKE, TIpWJIWBBI W OTJ/IMBbBI, ABWXEHUE I1JIaHET ConHeyHoM CHUCTEeMBI,

1.30 peakTUBHOE [IBW)KEHHE JKHMBBbIX OPraHM3MOB, pblUaru B Tejie YeJ0BeKa, BIUSHHE
aTMOC(epHOTO /laB/ieHHsI Ha >KUBOW OpraHW3M, IUlaBaHWe pbIO, BOCIIPUSITHE
3BYKOB >KUBOTHBIMU, 3eMJIeTpsiCeHHe, CeliCMUUeCKUe BOJIHBI, LIyHaMH, 9X0
TexHuueckue ycmpoiicmea: CIAJOMETpP, JAaTUMKH TI0JIOKEeHHs, PacCTOSTHUSI U
YCKOPeHMs, AWHAMOMETp, TOJLUWITHUKY, pakeTbl, pbluar, TMOABWKHBIA U

131 HETIOZIBV)KHBINA OJIOKW, HAK/IOHHAsl TUVIOCKOCTh, TIPOCTbIE MEXaHWU3Mbl B OBITY,

' cooOIiaroIrecss CoCyZibl, YCTPOMCTBO BOJOIPOBO/A, THUAPABIAYECKHMA TIpecc,
MaHOMeTp, 0apoMeTp, BBICOTOMEp, TIOPLIHEBOW HACOC, ApeoMeTp, 3XOJIOT,
HCII0/Ib30BaHMe Y/IbTPa3ByKa B ObITY U TEXHUKE

2 TEIUVIOBBIE ABJIEHWA
OcHOBHbIE  TIOJIOXKEHUSI  MOJIEKY/ISIPHO-KMHETUYEeCKOW  TeOpuM  CTPOEHHs

2.1 BelriectBa. Mojiesiu TBEP/IOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUM BelllecTBa.
Kpucraniueckue 1 amopdHbIe Tesa

25 [ewxeHve uvactul, BewjectBa. CBsI3b CKOPOCTU [BW)KEHUS] 4YaCTUL] C

' Temriepatypoii. BpoyHoBcKoe BwkeHue, nuddy3us

2.3 CmauvBaHUe U Kalu/IsIpHbIe SIBJIEHUS

2.4 TeruioBoe pacivpeHue U CKaTue

2.5 TenioBoe paBHOBecCHe

26 BHyTpeHHsi1 3Heprusi. Pabota u Teruiornepefiaua Kak Crocobbl H3MeHeHUs

' BHYTPEeHHeMN SHepruu

2.7 Buzpl Terionepeauu: TerionpoBOLHOCTb, KOHBEKLMs, U3/TyueHue
Harpesanne u oxnaxzgeHue Tejn. KomuuecTBo  TersioTel. Y /esnbHas
TerI0EMKOCTb:

2.8 ; :

Q=cml\t,—1)
3aKOH COXpaHEeHWsI SHepPruu B TeIIOBbIX TpoLieccax. YpaBHEHHE TeII0BOro
banaHca:

2.9

0+0,+.=0
2.10 Vcnapenue ¥ KoHfeHcauus. VI3MeHeHWe BHYTPeHHeW SHepruuM B MpoLecce

WCrapeHusi Y KOHJeHcaluu. KureHue >KUJKOCTU. YJienbHasi TerioTa




napoo6pa3oBanus: L = Q/m

2.11

BnaxxHocTh BO3yxa

2.12

[lnaBneHve U KpucTa/uu3alus. lI3MeHeHWe BHYTPeHHeM >Hepruv IpHu

IJIaBJIEHWKW U KPUCTAJIJIN3dlUN. Y,ELGJIBH(:IH TeIryi0Ta IlJIaBJIeEHHA:

5,9

R
m

2.13

BHyTpEHHHH SHepruvs CropaHud TOILIMBA. Y,qu'IbHaH TEeI/I0OTa CrOPpAaHUA TOI/IMBA:
q=Q/m

2.14

[TpuHLUITEI paboThI TeTIOBLIX ABUrareneit. KI1/ TerioBoro gBurarteis

2.15

ITpakmuueckue pabombl

V3mMepeHue y/iefbHOM TemI0EMKOCTU MeTa/UIMYeCKOro LIWIMHJPA; KOJINYecTBa
TeIUIOThbl, TIOJyUYEHHOrO0 BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBaHHOU
Macchl, B KOTOPYHO OIyllleH HarpeTbld LWIMHAD; KOJWYeCTBa TeIIOThI,
OT[JaHHOT'O0 HarpeTbIM LIMIMHJPOM, I0C/Ie ONYCKaHWs ero B BOJY KOMHATHOW
TemIepaTypbl; OTHOCHUTE/IbHOW BJ/I&)KHOCTM BO3[yXa; YZJe/JbHOW TeIUIOTh
niaBjaeHuss JipAa. MccnefoBaHue UM3MeHeHHsI TeMIepaTypbl BOJbl  TIpU
pa3/IMYHbIX YC/IOBUSX; SIBJIEHUs TeliooOMeHa IpU CMeIIMBAaHWK XOJOAHON U

ropsiueid BOZibl; IpoLiecca NCriapeHust

2.16

dusuueckue s81eHUs 8 npupode: TIOBEPXHOCTHOE HATsDKeHWe W KalW/UIspHbIe
SBJIEHUS1 B TNPUPOJie, KPUCTA//IbI B NpUpoJe, usnyueHue CosiHLA, 3amep3aHue

BO/IOEMOB, MOPCKUe Opu3bl; 00pa3oBaHue POChI, TYMaHa, HHes, CHera

2.17

TexHuueckue ycmpotiicmea: Karu/uisipbl, TIPUMePbl UCITO/Ib30BaHUsS KPUCTAJIIOB,
JKUZKOCTHBIM TepMOMeTp, JaTUMK TemrepaTypbl, TEPMOC, CUCTeMa OTOIJIEeHUS
JIOMOB, TUTDOMETPbI, TICUXPOMETp, MapoBasi TypOWHa, JBUTaTe/lb BHYTPEHHETO

CropaHust

SJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OJiekTpU3aLus Tes. /IBa BUa 3/IeKTPUYECKUX 3apsiZioB

3.2

B3aHMOAEﬁCTBHe 3aps>KeHHBIX TeJI. 3aKoH Ky'IIOHa

3.3

3aKoH COXPAaHEHUA IJIEKTPHUUYECKOI'0 3apsid

3.4

SJ'IEKTPI/I‘-IECKOE rnoJie. HaHpH)KéHHOCTB 3JIEKTPHUYECKOIr'o I10JId. HpI/IHLII/Il'I

CyTepIIO3ULIMM 3/IEKTPUUYECKUX T10J1el (Ha KaueCTBEHHOM YPOBHE)




Hocutenu »snekTpuueckux 3apsifioB. [leliCTBHe 5/IeKTPUYECKOrO IO Ha

3.5
371eKTpUueckue 3aps/pl. [IpOBOAHUKY U IUS/IEKTPUKU
IToCcTOsIHHBIN 3/1IeKTPUYECKUN TOK. [lelCTBUS 3/1eKTpryecKoro Toka. Cuia Toka.
HaripsokeHnue.
3.6 I'=qit,U=A/qQ
ONeKTpUYeCcKoe COTPOTUB/IEHHE. Y IeJIbHOE 3/IeKTPUUYeCKOe CONPOTHBIIeHHE:
3.7 R =pl/S
3akoH Oma /17151 yuacTka s/iekTpuueckon ternu: I = U/R
3.8
ITocnesoBarenbHOE COeHEHYe TIPOBOJHUKOB:
TT—TT7 ATT - _ L
3.9 [TapanienpHOe coefyiHeHYe IIPOBOJHUKOB PaBHOI'O COIPOTUBJ/IEHUS:
R
U=U;:;I=I+1;R=—.
ST ST 2
CwmeniaHHble COeJHeHUs TIPOBOJJHUKOB
PaboTa ¥ MOITHOCTh 3/1eKTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH [xoysis — JleHua:
2
3.11 QO=I"-R-t
312 OnbiT Opcrefa. MarHuTHOe 1oJie MPSMOrO MNPOBOJHMKA C TOKOM. JIMHWU
MarHUTHOM UHAYKLUU
313 MaruuTHoe TIO/Ie TIOCTOSSHHOTO MarHurta. B3aumozelcTBUe TMOCTOSTHHBIX
MarHvTOB
3.14 [elicTBYe MarHUTHOTO T10JIsI Ha TIPOBO/IHUK C TOKOM
3.15 OmnbiTel Papages. BeHUe 3/1eKTPOMarHUTHOM UHAYKLMK. [IpaBusio JleHia
3.16 IMpakmuueckue pabombl

I/I3MepeHHe 3JIEKTPHUYECKOTI' O COIIPOTHUBJIEHUA pPe3nucCTopa; MOIJHOCTH

3JIEKTPUYECKOT0 TOKa; pabOThI 3/IeKTPUUECKOT0 TOKa.




ViccnepoBaHue 3aBUCUMOCTA CH/Ibl TOKA, BO3HUKAIOLLEr0 B TPOBOAHUKE
(pe3ucTopbl, 1aMII04Ka), OT HaMpsbDKeHUs] Ha KOHLIaX MPOBOJHUKA; 3aBUCUMOCTH
COMPOTHUBJIEHUSI OT [JIMHBI POBOJHUKA, TIJIOL[AJM €ro MOMepeuHoro ceueHus: U
y/1e/TbHOTO CONPOTUBJIEHUSI.

[IpoBepka mpaBwa AJist 3J1eKTPUUECKOTO HAIpsDKEHHUsl TIPU TMOC/Ie10BaTe/IbHOM
COeIMHEHUM TIPOBOJIHUKOB; TMpaBWIa /Jisi CWIbl 3/IeKTPUUYECKOrO TOKa IpHu

rapa’suie/lbHOM COeJUHeHMU MPOBO/HMKOB (Pe3UCTOPbI U JIaMIIOUKa)

dusuueckue seneHuUs 8 npupode: 3NeKTPUUYeCKHe siBleHWs B armocdepe,

3.17 3/IeKTPUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE 1ojie 3eM/H, Apel( MomocoB,
POJIb MarHUTHOT O TI0JISA [i/1S1 )KU3HU Ha 3emiie, TIOJIIPHOe CUSIHHE
TexHuueckue ycmpolicmea: 371€KTPOCKOI, amriepMeTp, BOJIbTMETD, peocTar,
CUéTUMK  /IEKTPUUECKOW  SHEPruM,  3JeKTPOOCBETUTe/bHbIe  TPUOOPBHI,

3.18 HarpeBaTeJ/IbHbIe 3J1IeKTPOTNPHUOOPHI (mpumepbr), 3/71eKTpUYecKue
NpelOXpaHUTeNd, 3/eKTPOMarHuT, 3JIeKTPOJBUTaTe/b TOCTOSTHHOIO — TOKa,
reHepaTop MOCTOSIHHOI'O TOKa

3.19 OJIeKTPOMarHuTHbIe BOJTHBI. [1IKana 3/1eKTpOMarHuTHBIX BOJTH

3.20 JlyueBasi Mojiesib cBeTa. IIpsiMo/iiHeliHOe pacripocTpaHeH e CBeTa

3.21 3akoH oTpakeHus ceeTa. [11ockoe 3epkano

3.22 [IpeniomiieHue cBeTa. 3aKOH MpPeIOM/IEHUS CBeTa

3.23 Hducniepcus ceeta

3.4 JIunza. Xop nyver B mH3e. POKyCHOe paccTosiHMe JIMH3bl. OnTudyeckas cuia

' mvH3el: D = 1/F

3.25 ['na3 Kak onTuueckasi cucrema. OnTryeckrie MprUOOpPLI
IMpakmuueckue pabombil
#it#Par##l13MepeHre ONTUYECKOW CUIBI CoOHparoIeld JMH3bI, (OKYCHOTO
paccTosiHusi cobuparolielt IMH3bI (TI0 CBOMCTBY PaBeHCTBAa pa3MepoB IpeiMeTa 1
n300pa’keHus], Kor/la MpeiMeT pPacriojioykeH B JABOWHOM (OKyce), TOKa3aTesis

3.26 TIpesIOMJIeHUs] CTeKJIa.
##H#HPar###llccneoBaHie CBOWCTBA HM300pakeHHs], IMOTYUYEHHOTO C TIOMOIIbIO
cobuparolrield JIMH3bI; W3MeHeHHWs] (OKYCHOTO PacCTOSIHUSI ABYX CJIOXKEHHBIX
JIMH3; 3aBUCUMOCTU YIJla TIpPeJIOM/IeHUs] CBeTOBOIO Jiyya OT yIJia MajleHus Ha
rPaHULie «BO3/yX — CTEK/IO»

397 dusuueckue seneHuss 6 npupode: 3atMmeHusi CosHila U JIyHbI, IBeTa TeJ,

oriTMuecKue siBieHusi B atmocgepe (LBet Heba, pedpakLiysi, pafyra, MUPax)




TexHuueckue ycmpotlicmea: OYKH, TI€pPUCKOI, (OTOANmapar, ONTHYeCKue

3.28
CBETOBO/IbI
4 KBAHTOBGLIE ABJIEHUA
41 PamyoakTiBHOCTE. Anbga-, Oerta-, ramMMa-u3nydenus. Peakuyu anbda-u Oera-
. pacrniazia
4.2 OmnpiThl Pe3epdopaa no paccessHuto anba-yactul. [1nanetapHas Mozenns aToMa
4.3 CocrtaB aToMHOrO sifipa. M30Toribl
4.4 [Tepuop monypacriaia aTOMHBIX SIEp
4.5 AnepHble peakUyK. 3aKOHBI COXpaHEeHUsI 3apsiI0BOT0 M MacCOBOT'O YMCeN
dusuueckue se1eHUs 8 npupode: eCTeCTBEHHBbIM paJu0aKTHUBHBIA (OH,
4.6 KOCMUUYeCKUe JIyud, PpaJUO0akTUBHOE WU3/IyueHWe T[IPUPOJHBIX MUHEepasoB,
JleHiCTBUE paZJMOaKTUBHBIX U3/yUeHHI Ha OpraHu3M 4esioBeKa
47 TexHuueckue ycmpolicmea: CreKTPOCKOT, WHAWBUYabHBIN [03UMeTp, KaMepa

BunbcoHa, sijepHas sHepreTuka




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

» ®u3mKa: 7-# Kmacc: 6a30BbIM YpOBeHb: yueOHUK; 3-e u3/aHue, mepepaboTaHHOe
[MepeiukuH Y.M., iBanoB A.U. AkiiroHepHOe 00111ecTBO «/3/1aTeibCTBO
«IIpocseliieHue»

» ®u3uka: 8-1 Knacc: 6a30BbIN ypOBeHb: YUeOHHK; 3-e u3aHue, repepaboTaHHoe
[MepoitikuH M.M., ViBaHoB A.U. AkijnoHepHoe 006111ecTBO «/37aTebCTBO
«ITpocserjeHue»

» ®u3nka: 9-1 kmacc: 6a30BbIl YpOBeHb: yueOHUK; 3-e U3aHue, rmepepaboTaHHOe
[Mepobimkud .M., I'ythuk E.M., ViBaHoB A.U. u Ap. AKI[OHepHOe 00II[eCTBO
«3natenbcTBO «IIpocBeleHye»

OTIO/THUTE/IbHAs iuTepaTypa - JIykamuk B.U., iBanora E.B. C6opHUK 3aau 110
dbusuke a1 7-9 KnaccoB

o61ieobpa3oBaTebHBIX yupexaeHui. - Tuxomuposa C.A. Pabouast TeTpab 110
¢du3smke. Cepusi pabounx TeTpajiell, OXBaThIBAOIIHX
BeCh MaTepuas Kypca (GU3MKU /il KaXK/J0ro Kjlacca OTe/bHO. - ['eH/IeHIITelH
JI.3., Kupuk JI.A., T'ensdratr .M. Peie6Huk no ¢u3svke. Pa3bop pelenuii

CJIOXKHBIX 33/1a4 C TT0/IPOOHBIMU TTOSICHEHUSIMU.

KoHTpo/ibHO-U3MepUTebHbIe MaTeprasbl - TUTIOBbIe BADUAHTHI IIPOBEPOYHBIX
paboT J/1s1 TeKyIIlero KOHTPOJISl YCIIeBaeMOCTH T10 KYPCY

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

JUIS TAarHOCTUKM 3HAHUU



BBIITYCKHUKOB OCHOBHOM ILIKOJIbI. - TpeHUpoBOoYHbIe TecThl (popmaTta OI'D st
3aKpervieHrs K/TFOUeBbIX MTOHATHUW U MOJATOTOBKU

K FOCy,apCTBEHHOW UTOTOBOM aTTeCTallUU.

METOINYECKUE MATEPUAJIBI JI1 YUUTEJIA

1. YuebHO-MeTOiMUeCKOe 0OecrieueHre TIPOLIeCCOB TPero/iaBaHusl XUMUH,
6uonoruu, GU3MKN

Ha YPOBHSIX OCHOBHOT'0 00111ero v cpefiHero obiijero 06pa3oBaHus C BK/IIOUEHHEM
JIOTIOJTHUTETBHOTO MH)KEHEPHOI'0 KOMITOHEHTa: MeTOAuUeCcKre peKoMeHAanuu /
H.A.

3arpanuuHas, JI.A. [TapurytuHa, A.A. fIkyTa, A.C. ['opogeHckas, O.H.
JlorsuHoBa. — M.:

®I'BHY «MHCTUTYT cofilep>KaHUst U1 MeTo/I0B oOyueHusi», 2024, — 73 c.

2. KoHTeKkcTHBIe 3a/1aun. 3afaHusi K yuebHOMy Kypcy «Pusmka»: yueGHOoe
rocobue / A.A.

fAkyTa, JI.W. AcanoBa ; nog pen. JI.A. [TapmytuHon — M.: ®I'BHY «MHCTUTYT
coZlep>KaHust

Y MeTO/IOB 00yueHusi», 2024. — 61 c.

3. Metouueckuii Keilc. DneKTpoMariuTHast uHAykius. (Pusuka. 8 kmnacc) / T.B.
CayuikuHa,

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

METO/IOB



oOyuenusi», 2024. — 15 c.

4. Metoanueckuu keuc. I'mapocratrueckoe nasnenue (Pusvka. 7 knacc) / T.B.
Cay1KyrHa,

A.A. fkyta; nog pen. JI.U. AcanoBoul. — M.: ®I'BHY «MHCTUTYT cofiep>KaHus U
MeTO/I0B

obOyuenusi», 2024. — 12 c.

5. BaHK 3a/jaHuii 17151 TEKYIIET0 OLleHUBaHUs 10 yueOHOMY mipeameTy «Dur3nKay.
OcHoBHOE

obiiee obpasoBanue / A.A. fIkyta, E.[l. Kouepruna, H.A. 3arpanuuHas; 1o
pexn. JI.A.

[MapirytuHoit. — M.: ®T'BHY «HCTUTYT cofiep)KaHusi U MeTO/I0B 00yUueHus»,
2024. -107 c.

6. [IpakTrueckue (ylabopaTopHbie) paboThI 110 yuebHOMY TIpeiMeTy «DPU3MKa».
OcHoBHOE

ob1ee obpasoBanue. CpegHee o011jee o6pa3oBaHue : yueOHoe Ttocobue / FO.B.
CTapokypos,

A.A. fkyta, H.I'. )Knanoga; nog pea. JI.A. ITapurytunout. — M.: ®T'BHY
«AHCTUTYT

cofiepKaHusi U MeTO/I0oB 00yueHus», 2024. — 28 c.

7. IlepeueHb peKOMeH/yeMOro 000pyJOBaHUS /ISl ITKOTbHBIX KaOWHEeTOB
JOTIOJTHUTETBHOTO

oOpa3oBaHus UH)XeHepHOU HaripaByieHHOCTH / A.[]. BakyH, A.A. fIkyTa, JL.A.



[TapmyTrHa;

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

2024. - 40 c.

8. Metogrueckue peKOMeH/JaliU 110 WCII0JIb30BaHUIO CIIeLaInu3MPOBAaHHOIO
obopyaoBaHUS Ha

3aHATHUSIX B MH)KeHEPHBIX Kaccax : mocobue aist yuurens / I1.H. Psibos, A.A.
AkyTa u gp. ;

nioz, peg. JILA. Ilapuytunoi. — M.: ®I'BHY «VIHCTUTYT CTpaTeruu pa3BuTUs
oOpa3oBaHUsI»,

2024. - 61 c.

9. JJocTrykeHre MeTaripeMeTHbIX pe3yJ/IbTaTOB B PaMKaX U3yUeHUs TIpeMeTOB
eCTeCTBeHHO

HayuHOro 6710ka (OCHOBHOe 0011jee 0Opa3oBaHUe) : MeTOANUeCKUe
pekomeHgaumu / H.A.

3arpanuyuHas, JI.A. IlapmyTtuHa, A.FO. ITentun, A.B. Tepemos. — M.: ®I'BHY
«IHCTUTYT

CTpaTeryuy pa3BuTHsi obpa3oBaHusi», 2023. — 136 c.

IOIN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

NHTEPHET



. Metoauueckue Buneoypoku. — URL:
https://edsoo.ru/metodicheskie_videouroki/

2. MeToinuecKue UHTepaKTUBHbIEe KeMChI: C/I0’KHbIE BOTIPOCHI MperoiaBaHus
GuU3UKU. —

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

3. Metoguueckue ceMuHapbl / @u3uka. — URL: https://edsoo.ru/metodicheskie-
seminary/ms

fizika/

4. BuptyasnbHble 1abopaTopHble U TIpakTHUeCKye paboThl Ha yriyb/ieHHOM
yPOBHE

OCHOBHOTO 00111ero o6pa3oBanusi 110 110 du3uke). — URL:
https://content.edsoo.ru/lab/

5. Bcepoccuiickas

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

6. https://pusrkaansscex.pdy/.
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