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INIOACHUTEJIBHASA 3AIINCKA

[MporpamMa 1o (u3MKe Ha YpOBHE OCHOBHOTO 0O0I1ero oOpa3oBaHUS
COCTaBJ/ieHa Ha OCHOBe TIOJIOXKeHHH U TpebOoBaHMI K pe3y/ibTaTaM OCBOEHMS Ha
6a30BOM ypOBHe OCHOBHOW 0Opa3oBaTe/IbHOM MpOrpaMMbl, TIPeCTaBIeHHbIX B
®I'OC 000, a Takke c yuétoM (enepanbHOi paboueil TPOrpamMMbl
BocruTaHus ¥ KoHLIemnuu rperojaBanusi yueOHoro nipeamerta «Pusnkar.

CopepkaHve MporpamMmbl 1O (DU3MKe HarpaB/IeHO Ha (OpMHpOBaHUE
ecTeCTBeHHOHayYHOM TPAMOTHOCTU OOYyUaroMXCsi U OpraHU3aldi0 W3ydeHust
(U3UKY Ha [esTeIlbHOCTHOM OCHOBe. B mporpamme no (u3vke yYMTBIBAKOTCS
BO3MOXXHOCTH yueOHOro mpeameTa B peanu3anuu tpedoBannii PI'OC OO0 k
TJIAHUPYEMbIM JIMUHOCTHBIM M MeTarpeMeTHbIM pe3y/bTaTaM oOyueHus, a
TaKKe MEeXXIIPeJIMEeTHbIe CBSI3M eCTeCTBEHHOHAYUHBIX yueOHBIX TIpPeMeTOB Ha
yPOBHe OCHOBHOT'O 00111ero 06pa3oBaHusl.

[lporpamma 10 (U3MKe yCTaHaBIMBaeT pacrpefiesieHre yueOHOTO
MaTepuasa MO TofaM o0yueHus (M0 Kjaaccam), TIpefJiaraeT TPUMEPHYIO
MOC/IeOBaTeIbHOCTh WU3yUeHHsT TeM, OCHOBAHHYIO Ha JIOTMKe pa3BUTHUS
TIPeJMETHOTO CO/IeP>KaHUsl U yuéTe BO3PACTHBIX 0COOEHHOCTel 00yUaroIIuXCsl.

[Tporpamma 1o ¢usuke pa3paboTaHa C 1ieJibI0 OKa3aHUsS MeTOUYeCKOM
TIOMOILIY YUUTETIO B CO3ZIaHUK paboyeii TIpOrpaMMebI 10 yueOHOMY TIpeIMeTy.

du3nka sABISETCS CHACTEMOOOpPA3yIOIMM [jis  eCTeCTBeHHOHAyUHBIX
yUeOHBbIX TPe/JMETOB, TOCKOMbKY (U3NUECKHe 3aKOHBI _JIKAaT B OCHOBE
TIPOLIECCOB U SIBJIEHWM, W3yuyaeMbIX XHMUeM, Ouosioruel, acTpoHOMUel u
(dur3nueckou reorpa(bHeH, BHOCUT BK/aJi B eCTeCTBEHHOHAYUHYI KapTUHY
MHpa, TIpeJoCTaB/seT Haubosee sicHble 00pasibl TPUMEHeHUs] HayyHOTo
MeTOZa M03HaHKsI, TO eCTh Crioco0a MoJTyueHust JOCTOBePHBIX 3HAHUM 0 MUpe.

OfiHa Y3 TJIaBHBIX 3ajau ¢pu3nueckoro obpa3oBaHusi B CTPYKType o0birero
oOpa3oBaHUsI COCTOUT B (DOPMUPOBAHUM €CTECTBEHHOHAYYHOU rPAMOTHOCTU U
VHTepeca K Hayke y 00yJaroLuxcsl.

Nsyuenne ¢u3vku Ha 0a30BOM ypOBHe TMpeAriojiaraeT OBJlafieHue
CJIe[yFOLIMMY KOMITETEHTHOCTSIMH, XapaKTePU3YyHOLIMMU eCTeCTBeHHOHayUYHYIO
IPaMOTHOCTB:

e Hay4HO OOBSICHATH SIBJIEHUS;

e OILIeHMBaTh U TIOHUMaTh OCOOEHHOCTH HAYYHOTO UCC/Ie/JOBAHNS;

e VHTEpPNpeTUpPOBaTh [JlaHHble UM  HCIO/b30BaTh  HAayuyHbIe
Jl0Ka3areJibCTBa /1S OJIyUYeHHs BbIBO/OB.

Ilenu wu3yueHusi (U3MKM Ha ypOBHE OCHOBHOTO o0OIriero ob6pa3oBaHUs
oripesiesieHbl B KoHIemI[uuU TiperniofiaBanusi yueOHoro mipegMerta «@Pu3HKa» B
oOpa3oBaTe/bHBIX OpraHu3aiusx Poccubickoit ®epepaiivv, peanU3yOLUX
OCHOBHbIe 00I1ie00pa3oBaTesibHbie TPOrPaMMbl, YTBEP)KAEHHOW pellleHreM
Konnernn MunucTepcTBa mpocBeljeHust Poccuiickon ®depepauyu (IIpOTOKOJI
ot 3 gekabps 2019 r. Ne ITK4BH).

Ilenn n3yueHust GU3UKU:

. 1'1p1/106y eTeHHe WHTepeca M CTpeMJieHUs OOydarommxcsi K HaydHOMY
V3YUeHUIO TIPUPO/bl, Pa3BUTHE UX UHTE/UIEKTYa/lIbHbIX U TBOPUECKUX
CII0COOHOCTe;

e pasBuUTHME TpeJCTaB/Je€HWM O HayyHOM MeToJe TIO3HaHUsl |
(opMHpOBaHHEe HCCIe[0BATE/bCKON0 OTHOLIEHUSI K OKPY’KaroLuM
SIBJIEHUSIM;

e (opMHpOBaHME HAYYHOTO MHMPOBO33DEeHMs] KaK pe3yJ/ibTaTa M3y4YeHUs
OCHOB CTPOEHMSI MaTeprH U (PyH/IaMeHTa/TbHbIX 3aKOHOB (DM3UKY;



e (hopmMHpOBaHWe Mpe/CTaBAeHUN O POJIA (PU3UKHU [l Pa3BUTHUSL IPYTUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOJIOTH;

e pa3BUTHE TIPeJCTaBJeHWA O BO3MOXHBIX cdepax  Oyayiei
npogeCCUOHAILHOU [esiITeTbHOCTH, CBSI3aHHOM C (DU3UKOU, TTIOATOTOBKA
K Jla/ibHe1ieMy 00yueHHI0 B 3TOM HallpaB/IeHUH.

HocTwkeHre 3TUX LieJied MporpaMmbl Mo (U3MKe Ha YPOBHE OCHOBHOTO

ob11iero obpazoBaHus 06ecrieurBaeTCs pellieHrueM CaeyIoLUX 3afay:

e rmpuoOpeTeHHe 3HaHWKA O [JUCKPETHOM CTPOEHHM BeIeCcTBa, O
MeXaHUYeCKUX, TeIJIOBBIX, 3/IEKTPUUECKUX, MaTHUTHBIX U KBAHTOBBIX
SIBJIEHUSIX;

e rmpuobpeTeHre YMEeHUM OMMCHIBATh U OOBSACHATH (DHU3UUECKHE SBIEHUS
C UCTIO/Tb30BAaHUEM TI0TYUeHHbIX 3HAHUM;

e OCBOEHHE METOOB pelIeHHs TIPOCTEMIIUX pPaCYETHBIX 3a/au C
WCIO/b30BaHueM (DU3UYeCKUX Mo/jie/ield, TBOPYECKUX W TIPaKTUKO-
OpUEeHTUPOBAHHBIX 3a/]ay;

e pa3BUTHe YMeHUW HaOJIOJaTh TPUPOAHbIE SIBJIEHUS W BBITOTHSATDH
OTTLITHI, JTAOOpaTOPHBIE PAOOTHI M SKCTIepUMEeHTa/TbHbIE UCC/IeI0BaHMS C
HCII0/1b30BaHHEM U3MePHUTE/IbHBIX npu OpOB;

e OCBOEHHMe TIPUEMOB  pabOTHI vHpopMalerd  (pU3NYeCKOro
CoZlepKaHusl, BKJ/IIOYasi HHq)opMaumo O COBpPEMEHHBIX [TOCTHXKEHUSX
(U3MKH, aHa/IU3 ¥ KPUTUUECKOe OLleHMBaHWe WH(OpMaLuy;

e 3HAaKOMCTBO €O cdepamMu MpodecCUOHATbHOU  /1eTebHOCTH,
CBSI3aHHBIMM C  (PU3UKOW, U COBPEMEHHbIMU TEXHOJIOTUSIMHU,
OCHOBaHHBIMU Ha [JOCTV)KEHUSIX (PU3UUECKOU HayKU.

Ha u3yuenue ¢u3vku (6a30Bbili ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIero
obpa3oBaHust 0TBOAUTCS 238 yacoB: B 7 Kiacce — 68 uacoB (2 uaca B HeJleq0), B
8 kmacce — 68 yacoB (2 yaca B Hezenw), B 9 kinacce — 102 yvaca (3 yaca B
HeJle/o).

Ilpeaniaraemblii B mporpamme 1o (pusuke mnepeveHsb 1abOPaTOPHBIX paboT
M ONBITOB HOCUT PEKOMEHJATe/bHbIM XapakTep, yYuTelb [e/aeT BbIOOP
npoBe/ieHust J1ab0paTOPHbIX PaboT U OMBITOB C YYETOM WH/AMBUIYA/bHBIX
ocobeHHOCTe  OOyYarIUXCs, CIMUCKa JKCTIepUMeHTalbHbIX  3a/JaHUi,
rpe/ijlaraeMbIX B paMKaX OCHOBHOI'O FOCYZapCTBEHHOIO 5K3aMeHa Mo (pU3MKe.



COJEPXAHUE OBYUEHUSA
7 KIIACC

Pa3pen 1. ®u3uKa 4 eé posib B I03HAHUM OKPY)Kaloiiero Mupa.

®dusrka — Hayka 0 mpupoje. SIBneHus npupo/ibl. Pusnueckue sIBEHUS:

MexaHuYecKue, TervioBble, 3/IeKTpUUecKre, MarHUTHbIe, CBeTOBbIE, 3BYKOBHIE.

dusnueckre BelUUUHbL. V3MepeHue (pusnueckux BesnurH. Dusnyeckue
nipubopsbl. TlorpemiHocTs U3MepeHuil. MexxyHapoHasi cUcTeMa e[UHMLI.

Kak ¢usuka u Jpyrue ecTeCTBeHHble HAyKU U3y4alOT TIPUPOAY.
EcTecTBeHHOHayUHbIM MeTO/ TO03HAHMWs: HabJItOieHre, TIOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIJ[BW)KEHHWE THUIOTe3, JKCIIepUMEHT T10 TIpOBepKe TUIIOTe3,
oObsicHeHWe HaO/ogaeMoro siBieHusi. OmucaHue (QU3NUECKUX SIBJIEHUNA C
MOMOIIBI0 MO/IeJIeN.

demoncmpayuu.

1. MexaHuueckue, TeTJIOBble, 37eKTpUUeCKUe, MarHUTHbIe, CBETOBbIe

sSIBJIEHUSL.

2. ®wusnyeckue MPUOOPLI U TIPOLieAlypa MPSMBIX U3MEPeHH aHa/IOTOBLIM

Y [T POBLIM TPHOOPOM.

JlabopamopHbie pabombl U ONbIMbl.

. OnpeziesieHye 1jeHbI ie/IeHUs KAkl K3MePUTeTbHOTO rpubopa.

. VI3mMepeHue pacCTOSIHUM.

. VI3mepenue 00bEMa JKUAKOCTH U TBEPZOTO TeJa.

. OnipesiesieHe pa3MepoOB MasbiX TeJl.

. VI3amepeHue TemmepaTypbl MPU TOMOIIU YKUAKOCTHOTO TepMOMeTpa U
JlaTUMKa TeMIiepaTyphl.

. IIpoBefieHue ucciej0BaHus 10 MPOBEPKe TUIOTe3bl: 1aIbHOCTh M0JIETa
IIIapyKa, MYyIIeHHOr0 TOPU30HTalbHO, TeM O0oJibille, 4YeM OoJbliie
BBICOTA ITyCKa.

Pa3pen 2. IlepBoHaua/ibHbIe CBeJJeHHs 0 CTPOEHHH BellecTBa.

CTpoeHue BellecTBa: aTOMbl M MOJIeKY/bl, WX pa3Mepbl. OIbITHI,
Jl0Ka3bIBaloIIMe JUCKPETHOe CTPOeHNe BelleCTBa.

NBr>keHre dactull BellecTBa. CBsI3b CKOPOCTH [BWXKEHHUS YaCTUL] C
Temrepatypoii. bpoyHoBckoe aBrxeHue, nquddysus. BaumogeiicTBue yacTury
Bell[eCTBa: MPUTsHKeHUe U OTTaJKUBaHUe.

ArperaTHble COCTOSIHMSI BellleCTBa: CTPOEHWe Ta30B, >XUAKOCTeH U
TBEPABIX (KpUCTAa/UTMUeCKUX) Tel. B3auMOCBsI3b MeXKy CBOMCTBaMH BeIlleCTB B
pasHbIX arperaTHbIX COCTOSIHUSIX W WX aTOMHOMOJIEKY/ISIPHBIM CTPOEHUEM.
Oco6eHHOCTH arperaTHbIX COCTOSTHUM BO/BI.

demoncmpayuu.

1. HabmomeHre 6pOYHOBCKOTO ABV>KEHHUSI.

2. Habsmogenue quddysun.

3. HaOmomenue  sB/ieHUM, OOBSICHSIOIIMXCS — TMPUTSDKEHUEM WK

OTTaJIKUBaHMEM UaCTUL] BellleCTBa.

JlabopamopHbie pabombl U ONbIMbI.

1. OueHka JuaMmeTpa aToMa MeTOJOM PpsoB (C HCIO/Jb30BaHUEM

¢doTorpaduin).

2. OrmbIThI 0 HAO/MIO/IEHUIO TETIJIOBOTO PACLIUPEHUsT Ta30B.

3. OMmbITHI MO 0OHAPYKEHUIO 1eHCTBUS CHUJT MOJIEKY/IIPHOTO TIPUTSDKEHMS.

Pa3zpen 3. /IBokeHue ¥ B3anMo/ieliCTBHe TeJl.
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MexaHuueckoe [BWKeHHWe. PaBHOMepHOe ¥ HepaBHOMEDHOE [IBH)KEHHe.
Ckopoctb. CpefiHsIs CKOPOCTh MPU HEPaBHOMEPHOM [IBW)KeHUU. PacuéT nyTtu u
BpEMEHU JBHKEHUS.

fIBneHve vHepuMM. 3aKOH HWHepLMM. B3aumozenicTBUe Tesl Kak NpUYMHA
VM3MEeHEeHUs CKOPOCTU [BWXKeHMUs Tesl. Macca Kak Mepa WHEPTHOCTH TeJa.
[TnotHOCTE BemecTBa. CBsI3b IJIOTHOCTHA C KOJMYECTBOM MOJIEKYJ B eJMHULIE
o0BEMa BelljecTBa.

Cusa Kak XxapakTepuCTHKa B3auMoziecTBus Tes. Cua yrpyroctv v 3aKOH
I'yka. VI3mepeHue cubl C MOMOLLIBIO MHAMOMeTpa. fIBeHue TAroTeHust U CUiia
TsoKecTU. Cujla TSDKeCTU Ha Jpyrux IulaHetaX. Bec Tena. HeBecomoCTsb.
Co)keHHe CWJI, HanpaB/eHHbIX MO OAHOW MpsSIMOM. PaBHOZEMCTByrOLast CHUIL.
Cuna TpeHus. TpeHHe CKOJIb)XeHUsI U TpeHWe MOKOosl. TpeHuwe B TIpupojie U
TeXHUKe.

emoncmpayuu.

. HabnrozeHre MexaHUUeCKOToO JBV)KEHUS Terla.
. VIaMepeHMe CKOPOCTU NPSIMOJIMHENHOTO JBU)KEHUSI.
. HabmoeHve siBeHUs] UHEPITAM.
. HabnromeHre n3aMeHeHUs1 CKOPOCTH TIPU B3aUMO/IEHCTBUM TeJl.
. CpaBHeHMe Macc M0 B3aMOZEUCTBUIO TeJl.
C/io>keHue CWJl, HaTllpaB/IeHHbIX 110 OJJHOM TIPSIMOM.
a6opamopr1e paGombl U onbimbL.
. OnpefienieHe CKOPOCTM paBHOMEDHOTO [IBI)KEHMS! (LLapyuka B
YKUZIKOCTH, MO/JIeJIN 3JIEKTPUUYECKOT0 aBTOMOOUIIS U TaK Jjasiee).
2. OrpesiesieHre cpe/iHel CKOPOCTH CKOJIbKeHUsT OpycKa WM Iapuka To
HAaKJIOHHOM MJIOCKOCTH.
. OnpejienieHre MJIOTHOCTH TBEPZOrO TeJa.
4. ONbIThI, J€MOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbKeHUs (JedopmMariun)
MPY>XUHBI OT TIPUI0’KEHHOU CUJIBI.
5. OnbIThI, J€MOHCTPUPYIOIME 3aBUCHMOCTb CUIbl TPEHUSI CKOJIb)KEHUSI
OT Beca Tejla M XapakTepa COMPHUKACAOLMUXCS TOBEPXHOCTEM.

Pa3zpen 4. JlaB/ieHue TBEPABIX TeJI, )KUJKOCTEH U ra3os.

NaBnenvie. CriocoObl yMeHbBILIEHUS] U yBelUueHUs JaBjeHus. [laBieHue
ra3za. 3aBUCMMOCTb [laBjieHUs rasa OT 00béMa, Temriepatyphl. [lepesaua
JlaBjieHUs1 TBEPABIMU TejlaMU, >KUAKOCTSAMM W Ta3aMu. 3akoH [lackans.
[THeBMaTHUeCKHe MaIlIMHbI. 3aBUCUMOCTb JABJIEHUST >KUJKOCTH OT TTyOWHBI.
I'uapocratuueckuit mapazgokc. Coobiiaroiuecss cocyabl. ['wapaBiudeckye
MeXaHW3MBI.

AtMmocdepa 3emin 1 atMocepHoe fiaByieHre. [IpuunHbI CylleCTBOBaHUS
BO3AyIIHOW 000/10ukM 3emu. OnbiT Toppuuenn. VI3mepeHue aTMocgepHOro
JlaBjieHusl. 3aBUCUMOCTb aTMOC(EepHOro [aBleHUs OT BBICOTHI HaZl YPOBHEM
mopsi. [Ipubopsl A1t u3mMepeHust aTMOC(epPHOTO /1aB/eHusl.

HelnicTBUe >KUAKOCTA W Tra3a Ha TMOrPYy)KEHHOe B HUX TeJoO.
BeiTasnkuBaromiasi (apxvMmeznoBa) cwia. 3akoH Apxumena. [lnaBanue Tes.
Bo3ayxonnaBaHue.

demoncmpayuu.

1. 3aBMCHMMOCTb JIaBJIeHUs ra3a OT TeMIlepaTyphl.

2. [lepenaua faBneHUs XKUAKOCTBIO M Ta30M.

3. Coobujarormuecs: CoCy/Ibl.

4. T'rupaBavuyecKuil mpecc.

5. [IposiBneHue gelCcTBUSI aTMOC(HEPHOrO [JaBJ/IeHUSI.

PO ohswNnR
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6. 3aBUCUMOCTh BBITAJIKMBAOLLEN CUIbI OT 00bEMa MOTPY>XEHHOUW uacTu
TeJjla Y IJIOTHOCTU KUJKOCTH.

7. PaBeHCTBO BBITA/IKMBAKOLEN CUIIbI BeCy BBITECHEHHOM XKUJKOCTH.

8. YwioBMe I[ulaBaHWs TeJ: IUJlaBaHWe WIM T[Orpy)XeHue Tejl B
3aBUCUMOCTH OT COOTHOILIEHUS TVIOTHOCTEN Tesla M )KUJKOCTH.

JlabopamopHbie pabombl U ONbIMbI.

1. WccnemoBaHre 3aBUCMMOCTM Beca Tela B Bofe OT 00BEMa
MOTPY>KEHHOU B JKUJKOCTb YaCTH TeJa.

2. OnpeniesieHWe BbITATKUBAIOIEN CU/IbL, [EUCTBYIOLIEM Ha TeJo,
TIOIPY>KEHHOE B )KUJKOCTb.

3. [IpoBepka He3aBUCHMMOCTH BBITAJIKMBAIOLLEH CH/IbI, [JEHCTBYIOLEN Ha
TeJI0 B JKUJKOCTH, OT MacChl TeJa.

4. OnBITBL, /|eMOHCTPHUDYIOLLe 33aBHUCHMOCTb BBITA/IKUBAIOLIEN CHIIBL
JeNCTByIOIIel Ha Tel0 B JKUAKOCTH, OT 00bEMa TOTpYKEHHON B
JKAJKOCTb YaCTH TeJla U OT IVIOTHOCTH JKUJKOCTH.

5. KoHCTpyupoBaHMe apeoMeTpa WIW KOHCTPpYMpOBaHUe JIOAKU U
oripeziesieHye eé rpy3onofbEMHOCTU.

Pa3pen 5. PaGoTa ¥ MOIHOCTH. JHEPrU.

MexaHunueckasi paboTta. MOIIHOCTb.

[TpocTble MeXaHWU3MBI: pblyar, 0JIOK, HaKJIOHHasi TJIOCKOCTb. [IpaBuiio
paBHOBecHsi pbluara. [IpuMeHeHHe TIpaBW/a PaBHOBeCHs] pbluara K OJIOKY.
«3osmotoe TripaBuwio» MexaHuku. KIIZI mipoctbix MexaHusMoB. IIpoctbie
MeXaHWU3MBbI B OBITY U TEXHUKE.

MexaHnueckasi SHeprus. KuHeThueckass U IIOTeHLMa/JbHAas SHEPrus.
[IpeBpalleHrie OJHOrO BHJAa MEXaHWYECKOW 3HEPrud B [pPYyrod. 3akoH
COXpaHeHUs IHePIruu B MexXaHUKe.

demoncmpayuu.

1. IIpuMepsbl MPOCTBIX MEXaHU3MOB.

JlabopamopHble pabombl U ONbIMbI.

1. Omnpenenenvie paboTbl CU/IbI TPEeHHS TPU PABHOMEPHOM JIBWKEHUU
Tesia M0 TOPU30HTaIbHOU MOBEPXHOCTH.

2. WccnepmoBanue ycioBUM paBHOBECHS pblyara.

3. Usmepenue KI1/] HaK/IOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHa COXpaHEHUs] MEXaHUUeCKOW SHEepPIrUu.
8 KVIACC

Pa3gen 6. TersioBbie AB/ICHUA.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOU TEeOpUU CTPOEHUsI
BeljecTtBa. Macca ¥ pasMepbl aTOMOB U MOJieKy/1l. OmnbIThl, TTOATBEPKAArOLLKe
OCHOBHbIE M0JIOXKEHHUS MOJIeKY/ISIPHOKUHEeTUUeCKOU TeOPHU.

Mogenu TBEpPAOro, >KUAKOTO W Ta3000pa3HOro0 COCTOSIHWM BeIecTBa.
Kpucranmueckue U amopdHbie Tesa. O6bsicCHeHHe CBOWCTB Ta30B, XKUAKOCTEH
Y TBEPJBIX Te/ HAa OCHOBE TOJIO)KEHWU MOJIEKY/ISIPHO-KUHETUUEeCKON TeOpHHU.
CmauvBaHMe U KalWUIsIpHbIe siBjieHus. TerioBoe pacllvpeHue U CKaTue.

Temmieparypa. CBsi3b TemriepaTypbl CO CKOPOCTBIO TEIJIOBOIO [BMKEHUS
yactuil. BHyTpeHHsisi 3Heprusi. CriocoObl M3MeHeHUsT BHYTPEHHEW SHEepruu:
Teruioriepe/jadya YW COBepIleHHe  paboThI. Bugel  Terionepegauu:
TeIIONPOBOJAHOCTh, KOHBEKLIWS, U3J/TyUeHHUe.

KonnuecTBO TeI/IOTHI. Y Ie/ibHask TeTJIOEMKOCTh BelllecTBa. TeryiooOMeH U
TETUIOBOe paBHOBecHe. YpaBHeHHe TeryioBoro OasaHca. [lnaBneHuwe U
OTBep/ieBaHHe KpUCTA/UIMYECKUX BeLLeCTB. Y[e/ibHas TersioTa IllaB/IeHUs.



[Tapoobpa3oBaHue U KoHjleHcarus. Vicrapenue. Kumenue. YenbHasi TerjioTa
rapooOpa3oBaHus. 3aBUCUMOCTh TeMIlepaTypbl KUTEHUs OT aTMOCGHEepHOro
JlaBJIeHUs!.
BnaxkHoCTh BO3ayXa.
OHeprus TOIUIMBA. Y Jje/lbHasl TeryioTa CropaHusl.
[MpuHIMIEl paboThl TeruioBbIX ABurateneidt KII/] TerioBoro gBurarteris.
TernoBble ABUraTe/NN U 3alliATa OKPY KaroLllel Cpeibl.
3aKOH COXpaHeHUs U IpeBpalljeHrs SHepryuy B TeIUIOBbIX IpoLieccax.
demoncmpayuu.
1. HabmomeHre 6pOYHOBCKOTO JABV>KEHHUSI.
. HabGmrogenue guddysum.
. HabrozeHue siBfieHMI CMaulBaHus U KalMWUISIPHBIX SIBJIEHUH.
. HabsrozieHrie TerjioBoro paciimpeHust Tej.
. MI3MeHeHUe [jaB/ieHusI ra3a NPy W3MeHeHUN 00béMa 1 HarpeBaHUU WU/H
OXJIaXKeHUU.
. IIpaBuna usMepeHust TeMrieparypal.
. Buzpl Teruionepesauu.
. OxJakjeHue TIpY COBepILeHUH paboThI.
. HarpeBanue nipu coBepiiieHUM PabOThI BHEIITHUMHU CUJIaMH.
10. CpaBHeHHe TeII0EMKOCTEeUN pa3/InYHbIX BeleCTB.
11.  HabsmogeHue KuTieHUsI.
12.  HabsrofieHne MOCTOSHCTBA TEMITePATypbI TIPH [1aB/IeHHUH.
13.  Mogenu TeroBbIX JABUTaTeeu.
JlabopamopHbie pabombl U ONbIMbL.
1. OrmbITbI MO OOHAPYKEHUIO JeNCTBUS CUJT MOJIEKYJISIPHOTO TIPUTSDKEHUSI.
2. OnbITEI 10 BhIPALMBaHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA WU/IU Caxapa.
3. OmbIThI 110 HAOJFOZEHHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTel U
TBEP/BIX TeJI.
4. OmpeneneHyve AaBjieHUs BO3Ayxa B Oa/isioHe LITIpUIIa.
5. OmnbIThl, JeMOHCTPUPYIOLLMe 3aBUCMMOCTb [aBjleHUsl BO3/yXa OT ero
00bEMa 1 HarpeBaHUsI WU OXJIaXKIEeHHSI.
6. [lpoBepka TUMOTe3bl JIMHEMHOW 3aBUCUMOCTH [JIUHBI CTOJIOMKA
YKUIKOCTU B TEPMOMETPUUECKOU TPyOKe OT TemMriepaTyphl.
7. Habmofenre v3MeHeHUWs] BHYTDeHHell SHepruv Tejla B pe3yJibTaTe
Teruionepejauy ¥ paboThl BHEIIHUX CHUJL.
8. UccnenoBaHue siBlieHUsST TeTVI0OOMeHa MPU CMeIWBaHUM XOJIOAHOU U
ropsiuer BOJpbl.
9. OmnpeziesieHde  KONMWYeCTBA TeIUIOTHI, TIOYYEHHOTO BOJOW TpHU
TeriIo00MeHe C HarpeThiM MeTaUTHueCKUM IUJTUHIPOM.
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10.  OrmpefesieHue yeabHOMN TeIJIOEMKOCTH BellleCTBa.
11.  WccnenoBaHue npoliecca UCTIapeHwusl.

12.  OmpegeneHre OTHOCUTE/LHOM B/IAXKHOCTH BO3ZyXa.
13.  OrmpefesieHue yenbHOMN TeTIOTHI T/IaB/IeHHs JIbJa.

Paszpen 7. DneKkTpuyecKue 1 MarHUTHbIE SIBJICHUS.

OnekTpu3auys Tesl. /lBa poja 3/eKTpUYeCcKuX 3aps/ioB. B3anmogelicTBre
3apsbkeHHbIX Ten. 3akoH Ky/oHa (3aBUCMMOCTB CWIBI  B3aUMO/€HMCTBUS
3apsDKEHHBIX Tesl OT BeJIMYUHBI 3apsi/j0B U PACCTOSIHUSL MeXXJy TeJlaMH).

OnekTpruueckoe rojie. HanpsykéHHOCTb 3/71€KTpUYeckoro mnoJsist. [IpuHumn
CYTIepIIO3MLIMY 37IeKTPUYECKUX 10/1el (Ha KaueCTBeHHOM YPOBHe).



Hocutenu »snekTpyuyeckyux 3apsijoB. OJileMEHTapHbIA 3/IeKTPUYECKUN
3apsaf. CrpoeHve aroma. ITpoBOJZHMKYA M [AU3/IEKTPUKU. 3aKOH COXPaHeHUs
3JIeKTPUYECKOro 3apsiza.

ONeKTPUUeCKUM TOK. YCJIOBUS CYL[eCTBOBAaHHUS >SJIEKTPUYECKOTO TOKa.
VICTOUHHMKM TIOCTOSIHHOTO TOKa. [leMCTBUS 37eKTPUYEeCKOro TOKa (TeryioBoe,
XUMUYECKOe, MarHUTHOE). DJIeKTPUUeCKUMN TOK B )KUJKOCTSAX U ras3ax.

Onektpuueckass Lernb. Cuila TOKa. OJJIeKTpUYECKOe HarlpsyKeHUe.
CoripoTuB/ieHHMe TIPOBOJHUKA. YZle/lbHOe COIPOTUB/IEHVE BelecTBa. 3aKOH
Oma g yuactka uernud. [locimejoBaresbHOe W Tapasijie/lbHOe COeJUHeHHe
TIPOBO/IHUKOB.

PaboTa ¥ MOIIHOCTb 37eKTPUYECKOTO TOKa. 3akoH J[Dxoyns—JleHia.
OJieKTpuueckue 1[eNMu W TIOTPeOUTe/Nu 3MeKTPUUecKO SHepPruu B ObITY.
KopoTtkoe 3ambIKaHue.

[TocTossHHBIe MarHuThl. B3aMMozielcTBHME TOCTOSIHHBIX ~ MarHWTOB.
MarnuTtHoe 1ios1e. MarHuTHOe 1ojie 3eM/IM U ero 3HaueHue [Jis JKU3HU Ha
3emsie. OnbIT OpcTesa. MarHuTHoe 10j1e 3/1eKTpUUecKoro Toka. I[IpyMeHeHue
3JIEKTPOMAarHuTOB B TexHUKe. /leliCTBMe MAarHWTHOTO MO/ Ha MPOBOJHHUK C
TOKOM. O/eKTpo/BUraTesb TTIOCTOSTHHOI'O TOKa. Vicrionb3oBaHue
3J1IeKTPO/BUraTe/Ield B TEXHUYECKHUX YCTPOUCTBAX U Ha TPAHCIIOPTe.

OneiTel ®apazes. fIBneHUWe 5/IeKTPOMarHUTHOM WHAYKLUMH. IlpaBuio
Jlenja. OsnektporeHeparop. Criocobbl TosiyueHUsi 37eKTPUUeCKON SHEeprum.
ONeKTPOCTaHLIMU Ha BO30OHOB/IIEMbIX UCTOYHUKAX IHEPIUM.

demoncmpayuu.

1. DJeKTpu3anus Tejl.

2. [1Ba pojia 3MeKTPUYECKMX 3apsiZioB M B3aUMO/|eMCTBHE 3apsDKeHHbBIX

TeJl.

3. YCTpOWCTBO U [ieHMCTBHE 371eKTPOCKOIIA.

4. DneKTpocTaThyeckast UHIYKLIUS.

5. 3aKOH COXpaHeHHUs 3JIeKTPUYeCKUX 3aps/ioB.

6. [IpOBOJHUKM U JU/TEKTPUKU.

7. MopenvpoBaHue CUIOBBIX JIMHUW 37IEKTPUUECKOrO MOJIS.

8. VCTOUYHUKY [TOCTOSIHHOIO TOKa.

9. [lelCTBUSA 371EKTPUUECKOr0 TOKA.

10. DNeKTpUUeCKUM TOK B >KUJIKOCTH.

11. ["a30BbIl pa3ps/.

12. N3MepeHue CUJIbI TOKA aMIIepPMETPOM.

13. N3MepeHMe 3/1eKTPUUYECKOr0 HaMpPsiXKeHUsT BOJIbTMETPOM.

14. PeocTar 1 Mara3uH COMPOTUB/IEHUM.

15. B3auMo/ielicTBHe TTOCTOSTHHBIX MarHUTOB.

16. MojenvpoBaHre HeBO3MOXXHOCTH pa3zie/ieHurs MOF0COB MarHUTa.

17. MopenrpoBaHue MarHUTHBIX MOJIed MOCTOSIHHBIX MarHUTOB.

18. OrnbIT IpcTeja.

19. MarsuTtHoe 110Jie ToKa. DJIeKTPOMarHur.

20. elicTBUe MarHUTHOTO TOJIs1 HAa TIPOBOJAHUK C TOKOM.

21. DJIeKTPO/ABUraTe b MOCTOSIHHOTO TOKa.

22. WccnenoBaHuve siB/ieHUs 3/IEKTPOMAarHUTHOU UHAYKIUU.

23. OnbiTel ®apages.

24. 3aBUMCHMOCTb HamnpaB/eHUsI UHAYKIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHUSI.

25. DJIeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

JlabopamopHble paGombl U ONbIMBL.



1. ONBITBEI TIO HH6J’[I-O,[L€HI/II-O JJIEKTPpU3ALIUN  TeJl I/IH,ZLYKL[I/IEI‘/JI n T11pHu

COTIPUKOCHOBEHHH.

2. UccnenoBaHue [1eHCTBUSL 3/IEKTPUUECKOTO IO/ Ha TPOBOJHUKU M
JV3JIeKTPUKHU.

3. COopka u ripoBepKa paboThI 37IeKTPUUECKOM LIeTH MOCTOSIHHOTO TOKa.

4. VI3MepeHue U peryivMpoBaHue CUJIbI TOKA.

5. V3mMepeHue U peryivpoBaHUe HalpsyKeHUsl.

6. WccienoBaHue 3aBUCUMOCTH CUJIbI TOKA, UAYIIET0 uepe3 pesrcTop, OT
COTIPOTHMB/IEHUS Pe3UCTOpa M HaMpsDKeHUs Ha pe3ucTope.

7. OnbIThI, J€eMOHCTPUpYOLIIHe 3aBUCHMOCTb 3/IeKTPUUECKOT0

COTIPOTUBJIEHUS] TIPOBOJHUKA OT €ro JJIMHBI, TUIOL[A/X TOTIepeuHOro
CeueHUsI ¥ MaTepHasa.

8. IlpoBepka mpaBu/ia CJIOK€HUS] HATIPSDKEHWN TIPU TMOC/Ie0BaTe/IbHOM
CoeIMHEeHUM IBYX Pe3WCTOPOB.

9. IlpoBepka mpaBusa [/ CUIbl TOKAa TIPU Tlapajyie/IbLHOM COeJuHeHUU

pe3UCTOpPOB.

10. Omnpenenenre pabOThI 3/IEKTPUUYECKOTO TOKa, WJIYIIEro uepe3
pe3ucTop.

11. OmnpezeneHye MOIHOCTH 3/1€KTPUYECKOr0 TOKa, BbIZie/IssieMOr Ha
pesucrope.

12.  WccrnenoBaHve  3aBUCUMOCTM  CWIbl  TOKa, WAYLIero uepes
JIaMIIOUKY, OT HalpsUKeHWsI Ha Heu.

13. Omnpenenenue KII/ HarpeBaTessi.

14.  WccnepoBaHue  MarHMTHOTO — B3aWMOJEMCTBUS — MOCTOSTHHBIX
MarHuTOB.

15.  V3yueHWe MarHUTHOI'O TII0JI1 TIOCTOSIHHBIX MAarHUTOB IPU UX
00beITUHEHUU U pa3/ie/IeHUH.

16.  MccnegoBaHue [eUCTBUSL 371eKTPUUECKOTO TOKA HAa MAarHUTHYRO
CTpPeJIKY.

17. OMnbITHI, JEMOHCTPUPYIOLUE 3aBUCMMOCTh CHJ/Ibl B3aWUMOJEeNCTBHUS
KaTyILIKU C TOKOM M MarHura OT CWJ/Ibl TOKa Y HarpasjeHUsl TOKa B
KaTylLKe.

18.  VI3yueHue [jeliCTBHUS MarHWTHOTO T10JI Ha TPOBOJHUK C TOKOM.

19.  KoHcTpyupoBaHue 1 n3ydeHue paboThl 3/IEKTPO/IBUTATEISI.

20. N3mepenue KII/I seKTpoBUraTe/lbHOM YCTaHOBKH.

21. OneITBl  TO  WCC/IEJOBAaHUIO  SBJIEHUS  SJIEKTPOMarHUTHOU

WHJYKIUU: UCCIe[0BaHWe W3MEeHeHHWW 3HaueHWsi U HarpaB/ieHus
WH/TYKIIMOHHOT'O TOKa.
9 KV/IACC

Pa3pen 8. MexannueckKkue siB/IeHMA.

MexaHuueckoe [JBwKeHue. MarepuanbHasd Touka. (CucremMa OTCYETa.
OTHOCUTE/ILHOCTh MEXaHWYeCKOr0 [BW)KeHHs. PaBHOMepHOe MpsSIMOMHENHOe
nBwkeHre. HepaBHOMepHoe nmpsMonuHenHOe fBWwkeHWe. CpefHsii U
MIHOBEHHasi CKOPOCTb TeJla [IPU HepaBHOMEPHOM /IBUKeHUH.

YckopeHue. PaBHOyCKOpeHHOe TpsIMOJIMHeNHoe ABwkeHue. CBOOOAHOe
nagenve. OneiTel ["anues.

PaBHOMEpHOe /IBI)KeHHe 10 OKPY>KHOCTHU. [Tepros 1 yacToTa oOpariieHusl.
JIuHelHas ¥ yrioBasi CKOPOCTH. LleHTpocTpemMuTebHOE yCKOPEeHHe.

[TepBeii 3akoH HbtoToHa. Bropor 3akoH HeroToHa. Tperuii 3akoH
HerotoHa. ITpuHIMI Cyneprio3suLivu Cusl.



Cuna ynpyrocty. 3akoH ['yka. Cusa TpeHUs: CU/ia TPEHUSI CKOJIb)KEeHUs,
Cu/ia TPeHUs TO0KOs1, pYyrye BUZbl TPEHUS.

Cuia TsDKeCTH Y 3aKOH BCEMHUDHOTO TSTOTeHHs. Y CKOpeHHe CBOOOJHOTrO
nagenus. IBvkeHue ruiaHeT BOKpyr CouHia. IlepBasg KocMUueckasi CKOPOCTb.
HeBecoMoCTb ¥ eperpysku.

PaBHOBecre MarepuasbHOM TOUKA. AOCOMIOTHO TBEpPAOE  Terlo.
PaBHOBecue TBEpZAOro Tena C 3aKperuviéHHOM OChbI0 BpauieHus. MOMEeHT CHJIBI.
LleHTp TsKeCTHU.

Nmvnynsc  Tena. V3MeHeHue wumnysbca. MmnynbCc cuibl.  3aKOH
COXpaHeHUs UMITy/ibca. PeakTUBHOe [IBUKeHUe.

MexaHuueckasi pabota ¥ MOIIHOCTb. PaboTa CWl TsKeCcTH, yMmpyrocTH,
TpeHusi. CBsA3b SHepPruu U pabotsl. [loTeHI[MaNbHast YHePrysl Tesa, MOJHSATOrO
HaJ| TIOBEPXHOCTBIO 3emMyH. [loTeHUManbHasi SHEPrUs CKAaTOM TPY’KWHBI.
KuHetnueckas sHeprusi. TeopeMa 0 KHUHETUYECKOM SHEPryU. 3aKOH COXPaHeHUs!
MeXaHU4eCKOU SHEepPIruu.

demoncmpayuu.

1. HabmoeHre MeXaHUYeCKOTO [IBWKEHUsI Tejla OTHOCUTENBbHO Pa3HbIX

TeJI OTCUETA.
2. CpaBHeHMe MyTeld W TPAaeKTOPDUM [BW)XEHHUsS] OJHOTO Y TOTO Ke TeJa
OTHOCUTEJILHO pa3HbIX TeJl OTCYETaA.

. VI3mepeHMne CKOPOCTU M YCKOpPEeHHs MPSIMOJTMHENHOTO IBU)KEHMUS.

. VlccepoBaHue TIpU3HAKOB PaBHOYCKOPEHHOT0 JIBVKEHUS.

HabtoeHue [BYKeHUs TeJla 0 OKPY>KHOCTH.

. HabnmropeHve MexaHWUeCKUX SIBJIEHWM, TPOUCXOASIIUX B CHUCTEMe
orcuéra «Tesexka» INpyU eé paBHOMEPHOM U YCKOPEHHOM [BUXeHUU
OTHOCHTe/IbHO KabuHeTa (hU3UKH.

7. 3aBUCHMMOCTb YCKODEHHMS Tesla OT MacChl TeJjla U JeWCTBYIOLLEe Ha HETO

CUJIBL.
8. HabmroieHre paBeHCTBa CUJI TIPU B3aUMO/IEMCTBUU TeJl.
9. V3MeHeHue Beca Tesia [PU YCKOPEHHOM [IBUJKEHUU.
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10.  Ilepepava ummyJsibca IpU B3aMOZENCTBUM Tel.

11.  [Ipeobpa3oBaHust SHEPTUU TIPY B3aUMO/IENCTBUM TeJl.

12.  CoxpaHeHHe UMITyJ/ibCa TIPU HEYNIPYTOM B3aMMO/IeiICTBUU.

13.  CoxpaHeHue VMITyJ/IbCa 1IpU abCcomMmoTHO yIpyrom
B3aUMO/IEICTBUM.

14.  HabmogeHue peakTHBHOTO JBVDKEHUSI.

15.  CoxpaHeHue MeXaHHUUeCKOU SHepruu Npu CBOOOTHOM Ta/IeHUH.

16.  CoxpaHeHMe MeXaHWYeCKOW SHepPruv Mpu [JBWKEHUU Tesa TMOoj

JEMUCTBHEM MPY>KUHBI.

JlabopamopHbie pabombl U ONbIMbI.

1. KoHcTpyWpoBaHMe TpakTa Jijisl pa3roHa U Ja/bHeHIIero paBHOMEPHOr0
JIBYDKEHUS IIapUKa WA TeTeXKH.

2. OmnpeneneHue cpefiHell CKOPOCTH CKOJIbKEHUsSI OpyCKa WM [BYKEHUs
IIIapUKa TI0 HAKJIOHHOM TJIOCKOCTH.

3. OmnpezeneHre YCKOPeHHUs Tea MPU PaBHOYCKOPEHHOM JBM)KEHUM 10
HaKJIOHHOU TVIOCKOCTH.

4. VccnemoBaHue 3aBUCMMOCTU MyTH OT BPEMEHM MPH PABHOYCKOPEHHOM
JBI)KeHUH 0e3 HauabHON CKOPOCTH.

5. IIpoBepka TMIOTe3bl: €C/M TMPU PABHOYCKOPEHHOM [IBI)KEHHM 0e3
HayvajbHOM CKOPOCTH TYTH OTHOCATCS KaK psifi HEUETHBIX UMCEs, TO
COOTBETCTBYIOLI[HE POMEXXYTKH BPEMEHHU OIMHAKOBBI.



6. VccnemoBaHWe 3aBUCHMOCTHA CUJIbI TPEHHUSI CKOJIb)KEHUSI OT CHJIbL
HOPMaJIbHOT'O JIaB/IeHUS.
7. Onpepenenve Ko3(PULeHTa TPEHUS CKOJIb)KEHUSI.
. OnpepenieHUe >KECTKOCTH TPY>KUHBI.
. OmipesienieHrie pabOTHI CUJIBI TPEHHSI TIPM PAaBHOMEPHOM [IBIKEHUH
Tesia M0 TOPU30HTaIbHOU MOBEPXHOCTH.
10.  OmpefesnieHre pabOThI CUIbI YIIPYTOCTA TIPU TOABEME Trpy3a C
HCTIOTb30BaHKEM HETO/IBMKHOTO U MO/IBMKHOTO OI0KOB.

11.  V3yueHue 3aKOHa COXpaHEHUS IHEPTUU.

Pa3pen 9. MexaHnuecKHe Ko/1e0aHHA U BOJTHBI.

KonebarenbHoe faBwkeHue. OCHOBHbIe XapaKTePUCTHUKUA KoOJiebaHWiA:
Mepuoji, 4acTtoTa, aMIuIUTyJa. MareMaTU4eCKUd W TPYKUHHBIA MasiTHUKMU.
[TpeBpaiiieHre SHEPTHUH NPY KOieOaTeTbHOM /IBVKEHUH.

3aTyxawomye KosiebaHus.  BbIHyXeHHble  KosiebaHusi.  Pe3oHaHC.
MexaHnuueckue BO/IHbL. (CBOMCTBA MeXaHWUeCKUX BOJIH. [IpofonbHbIE U
rornepeuHble  BOJIHBL. [IMHA BOJMHBI M CKOPOCTb €8 pacnpoCTpaHeHMs.
MexaHuueckue BOJIHbBI B TBEPAOM Tejle, CeliCMUYECKHe BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BbicOoTa TOHa. OTpakeHHe 3ByKa. MIHppa3ByK 1
y/IbTpa3ByK.

demoncmpayuu.

1. Habmonmenne KosebaHuii Tem TOJ, JeMCTBUEM CUJIbI TSHKECTH U CHUJIBI
YIIPYTOCTH.

HabmoneHue KosebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
. HabmrozeHre BBIHYKEHHBIX KOJ/lebaHui U pe30HaHca.
. PacripocTpaHeHue NIpo/I0bHBIX U MOTNIEPEeUHbIX BOJIH (Ha MOJIe/N).
HabtoieHre 3aBUCUMOCTHY BBICOTHI 3ByKa OT UaCTOTHI.
AKyCTAYeCKUI pe30HaHC.
a6opamopr1e padombl u onbiMbl.
OmpesiesleHde YacTOThl W TMepUofa KosiebaHWM MaTeMaTHuecKoro
MasiTHUKA.
. OripesiesieHHe YaCTOTHI U TIepUOZia KojiebaHui TIPY>KMHHOTO MasiTHUKA.
3. UccnemoBaHue 3aBUCUMOCTU TepUofia KojebaHWM MOZABELIEHHOTO K
HUTU TPy3a OT AJIMHbI HATU.
4. WccnemoBaHWe 3aBUCHUMOCTH Tepuofia  KosjiebaHWil  TMPY>XMHHOTO
MasiTHMKa OT MacChl rpy3a.
5. IlpoBepka HE3aBUCUMOCTH Tepuosia KosiebaHuii Tpy3a, Mo/[BeIlIeHHOr0
K HUTH, OT MacChl rpy3a.
6. OMbITbI, JeMOHCTPUPYIOILME 3aBUCUMOCTb Tiepuoja KoseOaHui
MPY>XUHHOTO MasiTHUKA OT MacCChl FPy3a U XKECTKOCTU MPYKUHBI.

7. VI3amepeHue yckopeHUst CBOOOTHOTO TafleHusl.

Pa3zpgen 10. DneKTpoMarHUTHOe 10JIe U 3/1IeKTPOMarHUTHbIE BOJTHBI.

ONeKTPOMarHWTHOe Tojie.  DJIeKTPOMarHuTHele  BOJIHBL.  CBOMCTBa
371eKTPOMarHuTHbIX BOJH. [llkana s/seKTpomMarHUTHBIX BOMH. Mcnosib3oBaHue
571eKTPOMarHUTHBIX BOJIH [I/I1 COTOBOM CBSI3U.

OneKTpoMarHuTHas npupoga ceera. CKOpocTh cBeTa. Bo/HOBBIE CBOMCTBa
CBeTa.

emoncmpayuu.

1. CBONCTBA 3/IEKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBeTa.

JlabopamopHble pabombl U ONbIMbI.
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1. V3yueHue CBOMCTB 3/IEKTPOMArHUTHBIX BOJIH C MOMOIIBbI0 MOOU/IEHOTO
TenegoHa.

Pa3gen 11. CBeToBbI€e sIB/IeHHSA.

JlyueBas  mogens cBeta. Mcrounuku cBeta. [IpsmonuHeiHOe
pacripoctpaHeHue cBeta. 3atmeHuss ComHua U JlyHel. OTpakeHue cBerta.
ITnockoe 3epkano. 3aKOH OTpakeHus CBeTa.

[Ipenomsienne cBeTta. 3akKOH IpejioM/ieHUst cBeTa. [lo/siHOe BHyTpeHHee
oTpakeHWe cBeta. VcCro/b30BaHWe TII0JIHOTO BHYTPEHHero OTpa)keHus B
ONTUYeCKHUX CBeTOBOJaX.

Jlunza. Xopx nyuer B smH3e. OnThueckas cucTema (QoToarrapara,
MHUKPOCKOIa M Tejieckora. I'yia3 Kak onruueckass chcTema. bBavM30pyKocTb U
[la/IbHO30PKOCTh.

Pasnoxenve Oenoro cBera B crektp. Ombitel HbtoToHa. CrioxkeHue
CIeKTpaJIbHbIX 1[BeTOB. [lucriepcus ceeta.

emoncmpayuu.

1. [IpsiMonMHelHOe pacnpoCTpaHeHue CBeTa.

2. OtpaxkeHue cBeTa.

3. Ilonyuyenve wu300pakeHWi B TUVIOCKOM, BOTHYTOM U BBIMYK/IOM

3epkKaax.
. IIpenomnenue cera.
. OnTUuecKui CBeTOBO/,
. Xop nyueii B cobuparoLei nHse.
. X0 Jlyuel B pacCcerBaroLleM JIMH3e.
. [MonmyueHuie n300pa’keHUI C TIOMOIL[BIO JIUH3.
. [IpuHUmMn gevicTBus poToanmnapara, MUKpPOCKOIIA U TeJleCcKora.

10. Mopensb r1asa.

11.  Pa3nokenue 6Gesioro cBeTa B CIIEKTP.

12.  Tlomyuenue 6esioro cBeTa IMPU CA0XKEHUW CBETA Pa3HbIX [[BETOB.

JlabopamopHbie pabombl U ONbIMbl.

1. WMcconenoBanue 3aBUCMMOCTH YyIjla OTpakeHHsi CBETOBOIO Jiyya OT yrJa

TaZieHus.

2. V3yueHue XapaKTepUCTUK U300pakeHus TIpeZiMeTa B IJIOCKOM 3epKaJie.

3. MccnemoBaHue 3aBUCMMOCTU yIJia IIpeJIOMJIEHUs] CBETOBOIO Jjiydya OT

yTJia Ma/ieHusi Ha TPaHULle «BO3JyX—CTEK/I0».

4. IlonyuyeHrie n3o00pakeHUH C MOMOIIbIO COOMparoILel TUH3HI.

5. OnpegeneHre  (OKYCHOTO  PAacCTOSSHUST W ONTHYECKOW  CHUJIbI

cobuparonier JTMH3BbIL.

6. OIBITHI 10 pa3/oXKeHUI0 Oey1oro CBeTa B CIIEKTP.

7. OTBITHI 110 BOCTIPUSITUIO 1[BeTa TIPeMETOB MPHU WX Hab/rofeHnu uepes

LIBeTOBbIE (DU/IBTPHI.

Pa3pen 12. KBaHTOBBIE IBJIEHHS.

OmneiTel Pesepdopza u nyiaHeTapHas MoZenb atoMa. Mogenb atroma bopa.
Vcnyckanve v norsiolleHye cBeta arToMoM. KBaHThI. JIMHelWuaTble CIIeKTPHI.

PapuoakTBHOCTh. Asbda, Oera- U ramma-usnyuyeHus. CrpoeHue
aTOMHOro  sfgpa. HykjioHHasg Mojenb  aTOMHOro  sigpa.  V3oTombl.
PaguoakTuBHbIe ripeBpalljeHus. [lepuos ronypacrazsa aTOMHbIX 7ep.

SAnepHble peakjuu. 3aKOHbI COXpPaHEHHUs 3apsiZlOBOr0 U MacCOBOIO UHCeJI.
OHeprusi CBsA3U aTOMHBIX sfiep. CBsA3b MacChl U 3Hepruu. Peakumuu cuvHTe3a U
nenenud saaep. ictounvku sHepruu ComHLja v 3BE31.

fAnepHasi sHepreTvka. [lelCTBUSI paJjMOAKTUBHBIX M3/yUYeHUW Ha >KUBBIE
OpraHu3MBbl.
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demoncmpayuu.

CrieKTpbl U3/TyUeHUs U TIOTJIOLeHMSI.

. CrieKTpbl pa3/IMUHbBIX ra3oB.

. CniexTp BoAOpOAa.

HabntoeHre TpekoB B Kamepe BusbcoHa.

. PaboTa cuéTurka MOHU3UPYIOIIUX U3/TyUeHUH.

PeruvcTpariusi u3/iyueHus MPUPOJIHBIX MUHEPAJIOB U TIPO/IyKTOB.

JIa6opamopr1e padbombl u onbiMbl.

1. Habmro/ieHue CIIOMIHBIX U TMHEWYATBIX CIIEKTPOB U3/TyUYeHUsl.

2. WccnenoBaHre TPeKOB: M3MepeHHe SHePrUM YaCTHUI[bI TI0 TOPMO3HOMY

nyTH (1o ¢ororpadpusim).

3. M3mepeHue paiiOaKTUBHOTO (POHA.

IToBTOpHUTE/THHO-0000 AU MOy /Th.

[ToBTOpUTE/IEHO-0000IIIAOLI[HH MOy /b nipeJiHa3HaueH aJist
cucTeMaTU3alMd UM 0000LeHUs] TpeJMeTHOTO COZep>KaHUsI U  OIbITa
JesiTeTbHOCTH, TIPUOOPETEHHOTO TPU U3YUYeHHUH BCETro Kypca (PU3MKH, a Takxke
[UIsl TIOTOTOBKM K OCHOBHOMY TOCYZAPCTBEHHOMY 3K3aMeHy To (u3uKe Jjist
00yyJarIUXCsl, BEIOPABIIMX 3TOT yueOHbIH rpeaMeT.

[lpy u3yyeHWH [AHHOTO MOJYJIS PeaM3yITCS U CUCTEMaTU3UPYIOTCS
BUZIbl JIeITe/IbHOCTH, Ha OCHOBe KOTOPBIX 00ecreunBaeTcsi AOCTIKeHUe
TIpeJMEeTHbIX W MeTarpeJMeTHbIX TUIAHUPYeMbIX pe3yJbTaToB 00yueHwus,
dbopmupyeTcsi ecTeCTBeHHOHay4YHasi TPaMOTHOCTh: OCBOEHHMe HayUHBbIX METOZ0B
WCC/IeIOBaHUs SIBJIEHUH TIPUPOABI M TEXHUKH, OBJIa/leHre YMeHUsIMUA OOBSICHSTD
¢dusnueckre siB/ieHUs, IPUMEHSISI TI0JyueHHble 3HaHUSI, pelllaTh 3alaud, B TOM
YKC/ie KaueCTBeHHbIe U SKCTIepUMeHTaIbHEIe.

[MpUHIMMUANBHO  JeITebHOCTHBIM  XapakTep  /IaHHOrO  pasfiesa
peanu3yeTcs 3a CYET TOro, YTO 0OyUaroIMecs: BHITIOHSIOT 3a/laHus], B KOTOPbIX
UM TIpe/ijlaraeTcst:

Ha OCHOBe TMOJIyUeHHBIX 3HaHWN pacro3HaBaTh W HAYUYHO OOBSCHSTH
¢du3nueckre siBJIeHUS] B OKpY Karollleid pUpo/ie U MOBCeIHeBHOM YKU3HU;

WCTIOb30BaTh HAay4Hble METOAbl UCCIe0BaHUSI (PU3UUECKUX SIBJIeHUM, B
TOM YKCJIe Jijisi IPOBEPKU TUIIOTe3 U TIOyUeHUsl TeEOPeTHUUeCKUX BbIBO/IOB,;

OOBSICHSITh HayYHble OCHOBBI Haubosiee Ba)KHBIX AOCTWKEHWU COBpEMEeHHBIX
TEXHOJIOTHM, HarpuMep, TMPAKTUUeCKOrO0  WCIIO/Ib30BaHUSI — Pa3/UUHBIX
VCTOYHHMKOB SHEPrMM Ha OCHOBe 3aKOHA IpeBpallleHHsi U COXPAHEHUsl BCeX
W3BECTHBIX BUJIOB SHEPTUM.

CDU1-I>00I\)H



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110
®UN3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

V3yuyeHre GuU3MKKM Ha YpOBHE OCHOBHOTO 00Iero o0pa3oBaHus
HarpaB/eHO Ha [OCTM)KeHUe JIMYHOCTHBIX, MeTalpeMeTHbIX U TpeJMeTHbIX
oOpa3oBaTe/IbHBIX Pe3y/IbTaToB.

B pe3ynbraTe wu3yueHWss (U3MKUM Ha ypOBHe OCHOBHOrO 0OIIero
obpazoBanusi 'y oOyuatoijerocs OyayT copMupoBaHbBI — ClieiyIOIIVe
JTMYHOCTHBIE Pe3yJIbTaThl B UACTH:

e 1) maTpHOTHYECKOr0 BOCIIUTAHUSA:

e - TIpOSIBJIeHHMe UWHTepeca K WCTOPUM U COBPEMEHHOMY COCTOSTHUIO
POCCUMCKOW (PU3UUECKON HayKU;

e - [IEHHOCTHOE OTHOILIIeHNE K JOCTW)KeHUSIM POCCUNCKUX YUEHbIX-(DH3UKOB,;

e 2) rpa)KJJaHCKOT0 M /[yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:

e - TOTOBHOCTb K AaKTUBHOMY YYacTHUIO B OOCYXAeHUM OOIeCTBEeHHO
3HAUMMBbIX M JTHUeCKHUX Tpo0sieM, CBA3aHHBIX C  TPAKTUUYECKUM
NpUMeHeHUeM IOCTKeHUN (HU3HKY;

e - OCO3HaHUE BAXXKHOCTU MOPAJbHO-3TUUYECKUX TPUHLIMIIOB B [JIeSITeIbHOCTU
YUE€HOrO;

e 3) 3CTeTUYeCKOro BOCIUTAHMSA:

e - BOCIIPUSTHE 3CTETUYECKUX KauecTB (U3NUeCKON HayKU: eé TapMOHUYHOTO
MOCTPOEHHSs1, CTPOTOCTU, TOUHOCTH, JITAKOHUYHOCTH;

e 4) HeHHOCTH HayYHOr'0 MO3HAHHUSA:

e - OCO3HaHWe LIeHHOCTH (HM3UUeCKOM HayKu KaK MOL[HOTO MHCTPyMeHTa
MO3HAaHUSI ~ MUpa, OCHOBBI  pa3BUTHSl  TEXHOJOTUM,  BaKHeUIeH
COCTaBJISAIOLLEN KY/IbTYDBI;

e - pa3BUTHE HAyUYHOU MHOO03HATE/NLHOCTH, WHTEpeca K UCC/e0BaTebCKON
JesITe/IbHOCTY;

« 5) (¢opmupoBaHus KY/JIbTYPbl 3[A0POBbSi H  SMOIHOHAIBHOIO
OJ1aromo/tyuusi:

e - OCO3HaHWe IleHHOCTU Oe3omacHOro oOpa3a >KW3HM B COBPEMEHHOM
TEXHOJIOTUUeCKOM MHpe, Ba)KHOCTH TIpaBU/ 0e30racHOTO TOBejeHUs Ha
TPaHCTIOPTe, Ha /I0porax, C JIeKTPUUeCKUM U TeTJIOBIM 000py/[0BaHNEM B
JOMAIITHUX YCJIOBUSIX;

e - c()OpMHPOBAHHOCTb HaBblKa pedieKCHHU, TIpU3HaHWe CBOero MpaBa Ha
OIIMOKY U TaKOTO JKe MpaBa y IPyroro ueaoBekKa;

e 6) TPy/10BOr0 BOCHIUTAHMSA:

e - AKTMBHOE ydYaCTHe B pellleHUM TpPaKTUUYeCKUxX 3a7iau (B pamMKaxX CeMbH,
oOpa3oBaTe/bHOM OpraHu3al[uM, TOpOJa, Kpas) TeXHOJIOTUYecKod W
COL[MA/IbHOW HarpaB/IeHHOCTH, TpPeOymoIMX B TOM uucie U (pu3nueckux
3HAHUM;

e - WHTepeC K MPaKTUYeCKOMY H3yueHH0 nMpodeccuii, CBA3aHHBIX C (PH3UKOM;

e 7) 3K0JIOTUYECKOr0 BOCIIUTAHHSA:

e - OpHEHTAalUsl Ha TIpUMeHeHWe (GU3NUeCKUX 3HAHWUMW [/ pellleHus 3a/jau B
o0s1lacT¥ OKpYy’Karollleid cpefibl, IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKU UX
BO3MO>KHBIX MOC/IeZICTBUM [I71s1 OKPY’Karoleil Ccpefibl;

e - OCO3HaHHe T700aJBbHOr0 XapaKTepa 3KOJ0rMueckux npobseM U myTei ux
pelleHus;

« 8) ajanTanuu K U3MEHSIIOIIUMCS YC/IOBHAM COLMA/IbHONW U MPUPOJAHOU
cpeAbI:



- HOTPE6HOCTI> BO B38HMOA€IZCTBI/IH IIpU  BLITIOJTHEHUHA I/ICCJ'[e,Z[OBaHI/Iﬁ n
IMTPOEKTOB (1)I/I3H‘—IECKOI/I HallpadBJIEHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHUAM

APYTHX;,

e - TMOBBILIEHVWE YPOBHS CBOeHM KOMIETEHTHOCTH uepe3 NPaKTUYeCKYyro
[esITeIbHOCTb;

e - moTtpeOHOCTH B (OPMHUPOBAHMU HOBBIX 3HAaHWM, B TOM UHCJIE

(bopMy/UpOBaTh W/IEM, TIOHSATUS, TUIOTE3bl O (QU3MUECKUX OOBEKTax U
SIBJIEHUSIX;

e - OCO3HaHWe [ePUIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B
obsactu pu3uKY;

e - IJIAHUPOBAHHE CBOEr0 DPA3BUTHS B TMPUOOPETEHWM HOBBIX (DU3NUECKUX
3HaHUM;

e - CTpPeM/IEHHWe aHA/JM3UPOBaTh W BBISABASTb B3aUMOCBS3U  TIPUPOJBI,
o0I[ecTBa U 3KOHOMHUKH, B TOM UHC/JEe C HWCIO/Ib30BaHUEM (U3NUECKUX
3HAHUM;

e - OLIEHKA CBOMX [IEMCTBUM C YYETOM BJIUSIHUS HAa OKPYIKAKOLIYIO Cpeay,
BO3MO>KHBIX I7100a/IbHBIX TIOC/IE/ICTBUH.

METAIIPEAMETHBIE PE3YJ/IbTATHI

B pe3ynbTaTte 0CBOeHUs] Mporpammbl Mo (u3MKe Ha ypPOBHE OCHOBHOI'O
obujero  obpa3oBaHusi y  oOyuwaroujerocsi — OyAyT  cOpPMHpPOBaHBI
MeTamnpeAMeTHbIe pe3y/IbTarhl, BKJIFOUAIOLI1e Mo3HaBaTeJIbHbIe
yHUBepCajibHble yueOHble [IeHCTBUS, KOMMYHUKAaTHBHbIE YHUBEpCa/bHbIE
yueOHbIe eCTBUS, pery/ATUBHbIE YHHUBePCabHbIe yueOHble 1eHCTBUYSI.

Ilo3HaBaTe/bHbIE YHuBepCA/IbHbIE y‘-IEﬁHble ,E[EﬁCTBPlH

Ba3oBble 1oruyecKue /[eiCTBHA:

e BBISB/IATH W XapaKTepu30BaTh CYIleCTBeHHble TPU3HAKU OOBEKTOB
(sIB/IEHUN);

e yCTaHaB/MBATh CYI[€CTBEHHBIM MPU3HAK K/IaCCU(PUKALIUMA, OCHOBAHUS
171st 0060011[eHUsT ¥ CpaBHEHUS;

e BBISB/IATH 3aKOHOMEDHOCTU W TIPOTMBOPEUUsi B PacCMaTPUBAeMbIX
dakTax, [JaHHBIX W HAOMIOJEHUSX, OTHOCSAIMUXCS K (PU3NUeCKUM
SIBJIEHUSIM;

 BBbISBJ/IATH MPUUNHHO-C/Ie/ICTBEHHbIE CBS3U TMPU U3yUeHUM (PU3nuecKux
SBIEHUA U TIPOLIeCCOB, [leflaTb BBIBOAbI C  HCIIOb30BaHUEM
JeIyKTUBHBIX U UHYKTUBHBIX YMO3aK/IHOUeHHH, BbIIBUTaTh TUIIOTe3bI
0 B3aUMOCBSI351X (hM3UUeCKUX BEJIMUNH;

e CaMOCTOSTe/IbHO BbIOMpAThb CrHOCOO pelieHus: yueOHOU (usrueckoi
3a7iauu (CpaBHeHUe HECKOJIbKMX BapUAHTOB pellleHus1, BbIOOp Hauboiiee
TIOJXO/IAIIEr0 C YUYETOM CAMOCTOSITE/TbHO BbI/|e/IEHHBIX KPUTEPHUER).

Ba3oBble ncciejoBaTe/IbCKHe AeCTBUS:

e WCMOMb30BAaTh BOMPOCHI KakK  HUCC/IeA0BaTe/NbCKUN ~ WUHCTPYMEHT
TIO3HAHKS;

e TPOBOJUTH [0 CAMOCTOSITEJIbHO COCTaBJIEHHOMY TUIaHy  OIIBIT,
HeCJIOKHBIA (U3NYeCKuid IKCTiepuMeHT, Hebosibllioe UCCe/joBaHNe
(bu3MUeCKoro siB/IeHus;

e OIleHMBaTh Ha TPUMEHUMOCTb W [JOCTOBEPHOCTh HWH(MOPMAIUIO,
TIOJTyYeHHYT0 B X0/Ie UCC/Ie/JOBAHMS WM KCTIEPUMEHTa;



CaMOCTOSITe/IbHO  (OPMY/IMPOBaTh  0000LjeHMsT W BBIBOABI IO
pesyJ/ibTaTaM MpOoBeJEHHOr0 HAbMIO/eHNsI, OTbITA, UCC/Ie/JOBAHKS;
NIPOTHO3UPOBAaTh BO3MOXKHOE JlajibHelIiee pa3BUTHe (PU3NUECKUX
TIPOI[ECCOB, a TaKKe BbIJIBUTaTh MPEATIONOoKeHUsT 00 WX pa3BUTUU B
HOBBIX YCIOBUSIX M KOHTEKCTaX.

Pabora c uHopmanmeii:

MIPUMEHSITH Pa3/TMYHbIe METO/bl, MHCTPYMEHTBI M 3aIPOCHI [IPH MOHCKE
1 oT6ope uHbOPMAaI[UK WX JAaHHBIX C YIETOM TIpe/I0KeHHOH yueOHOMH
(du3mMueckou 3azauy;

aHa/IM3UpOBaTh, CUCTeMaTU3UPOBaTh U WHTEepPIpeTUPOBaTh
vHbOpMaI1Io pa3TMUHbIX BUZOB U (POPM TIpe/iCTaB/IeHusI;
CaMOCTOSITeJTbHO BBIOMPATh OMNTHMa/lbHYIO (OpPMY TpezcTaB/IeHUS
vH(pOpPMaLM ¥ WTIOCTPUPOBATh PpelllaeMble 3a/jauil  HECTOKHBIMH
cXeMaMH, lrarpaMMaMi, UHOM TpadrKol ¥ UX KOMOWHAI[HUSIMHU.

KOMMYHl/lKaTl’IBHI)IE YHHUBepPCA/IbHbIE y‘-lEﬁHbIe I[EI/ICTBI/IH'

B x0/ie 00cyx/jeHusi yueOHOro Marepuara, pe3y/bTaToOB 1ab0pPaTOPHBIX
paboT U TIPOEKTOB 3a/laBaTh BOIPOCHI MO CYIIECTBY 0O0CYyXAaemMoi
TeMbl M BbICKa3blBaThb W/eW, HalleJleHHble Ha pelleHWe 3aJaud U
nojiiep>kaHue OiaroykesiaTeIbHOCTH OOLLeHMS;

COTIOCTAB/ISITH CBOM CYXKAEHUsI C CYXXIEHHMSMU [PYIHX yYaCTHHKOB
auvasiora, 06Hapy>KUBaTh pa3Mure U CXOCTBO MO3ULIHI;

BbIp@KaTh CBOIO TOUKY 3pEHUSI B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
MyO/JIMYHO TIPe/CTaB/ISATh Pe3y/bTaThl BBLITIOTHEHHOTO (hHU3UUYeCKOTro
ombITa (3KCrepyUMeHTa, UCC/IelOBaHus1, IPOEKTA);

MOHMMAaTh W WCIOJb30BaTh  TpEUMYIecTBa KOMaHAHOW U
WH/IVBUAYaNbHOU pPabOThI TIpU peIllleHWd KOHKPeTHOM (hr3ndecKoit
npobieMbr;

MPUHMMATh  LIeJIM  COBMECTHOW  /IeSITe/IbHOCTH, —OPraHW30BbIBATH
flefiCTBUs 10 €€ [OCTWXKeHMIO: pacrpesieniath pOJM, 00CYyKIaTh
TIPOI[eCChl W pe3y/ibTaThl COBMECTHOW PpaboThi, 006001[aTh MHEHUs
HEeCKOJIbKHUX JTFO/IeH;

BBITIOJIHSITH CBOIO YacThb PabOThI, JOCTUrasi KAUeCTBEHHOTO pe3y/ibTara
M0 CBOEMY HarpaB/ieHUI0 U KOOPAWHUPYS CBOM JENCTBUS C JAPYTUMHU
YyjleHaMU KOMaH/Ibl;

OLIeHMBAThb KaueCTBO CBOEro BK/aZla B OOLHI MPOAYKT M0 KPUTEPHSIM,
CaMOCTOSITeJIbHO C(hOPMYTMPOBaHHBIM yUaCTHUKaMH B3aUMOZEeUCTBUS.

PEFyJIHTl/lBHble yYHuBepcCd/ibHbIE y‘-IEﬁHbIE /I[EI‘/IICTBI/IH

CamoopraHuszanus:

BBISIB/IATE  TIPOO/IEMbI B JKU3HEHHBIX U yUeOHbIX CHUTyalUsX,
TpeOyIOIIUX /I/Is pelieHus1 PU3nUecKux 3HaHUM;

OPUEHTHMPOBAaTbCS B pa3/IMYHBIX [MOAXOAAX TMPUHATHSA peLIeHUuM
(MHAVMBHUAYanbHOE, IPUHATHE pPeLleHrs B TPYIIe, MPUHATHE pelleHur
TPYTIIION);

CaMOCTOSITeJTbHO COCTaBJISAITh aJTOPUTM pelleHus] (PU3NUeCKOr 3a/jauu
WIA II/laHa WCC/IeJOBaHUSI C YY€TOM MMERIIUXCS pPecypcoB U
COOCTBEHHBIX  BO3MOJKHOCTEM, apryMeHTHUPOBaTh  Mpe/jiaraemMbie
BapUaHThI pelleHnl;

ZiesiaTh BEIOOD 1 6paTh OTBETCTBEHHOCTH 3a pellieHHe.

CaMOKOHTPO/1b, SMOIMOHA/IbHBIA UHTE/IJIeKT:



[laBaTb aJIeKBaTHYI0 OLIEHKY CUTyallud W [peJjiaraTb IUlaH eé
V3MeHeHUS;

OOBSICHATh TMPUUMHBI  AOCTIKEHUS (HeJOCTI)KeHHUs1) pe3y/bTaToB
JesiTeTIbHOCTH, [aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBHI B [|eITe/TIbHOCTH (B TOM YKCJIe B X0/ BBIITOTHEHUS
(Y3MUeCKOro MCCIeJOBaHMs WIM T[IPOeKTa) Ha OCHOBE HOBBIX
00CTOSITe/TECTB, W3MEHUBIIUXCS CUTYaL[MM, yCTaHOBJ/IEHHBIX OIIUOOK,
BO3HUKIIUX TPYLHOCTEW;

OLIeHMBaTh COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSM;

CTaBUTHL cebsi Ha MeCTO JpYyroro uejoBeKa B XOfe Cropa WM
JUCKyCCMM Ha HAYUHYK TeMy, [MOHMMarb MOTHBBI, HaMepeHUs U
JIOTHIKY ZIpyroro;

MpY3HaBaTh CBOE TMPABO Ha OMIMOKY MpH pelleHnd (HU3NYeCKUX 3a7au
WA B YTBEP)KJEHUSIX Ha Hay4YHble TeEMbI U TAKOE JKe TIPaBo JIpyroro.

INPEAMETHBIE PE3YJ/IBTATHI

K koHily oOyueHusi B 7 Kjacce TpeiMeTHble pe3y/bTaThbl Ha 0a30BOM
YPOBHe ZI0/KHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCSl YMEeHHUH:

WCIO/b30BaTh TOHATUS: (PU3WUeCKMe W XHMUYeCKHhe SIBJIeHUs,
HabJTI0/IeHre, SKCIIEPUMEHT, MOJIe/Tb, TUTIOTe3a, eUHHUIIbI (PU3UUeCKUX
BeJIMUMH, aTOM, MOJIeKyJla, arperaTHbie COCTOSIHUS BelljecTBa (TBEpZoe,
JKHUZIKOe, Ta3000pa3Hoe), MexaHWuUeCcKoe [IBIKeHHe (paBHOMepHOe,
HepaBHOMEpHOe, TIPSIMOJIMHEHWHOE), TPaeKTOpUs, PaBHOAEMCTBYOLIAs
cuna, [Jedopmanusi  (ympyrasi, —IUlaCTUuUecKasi),  HEBECOMOCTb,
COOOII[AIOIIHeCs COCY/IbI;

pasnuuath sBieHUs (Aud@y3us, TeroBoe [ABWXKEHHWE YaCTHI]
BellleCTBa, paBHOMEpDHOe [IBW)KEHWe, HepaBHOMEPHOe [BWKeHUe,
VHEepLYs, B3aMMOJEWCTBUE TeJ, paBHOBeCUe TBEPAbIX Tel C
3aKperyIEHHOM OChHO BpallleHus, Tlepefiaya [jaB/ieHUsi TBEPABIMU
TeJlaMH, JKMAKOCTAMH M ra3amy, aTMOC(epHOe JAaB/eHue, IIaBaHHe
TeJ, TIPeBpALeHHs] MeXaHMYeCKOW SHePru) M0 OMNHCAHWI0 HX
XapaKTepHbIX CBOWMCTB KW Ha OCHOBE OIBITOB, A€MOHCTPUPYIOIIUX
JlaHHOe (PU3UUeCKoe SIBJIEHUE;

pacrio3HaBaTb TMPOSIBJIEHUE U3YUYeHHBbIX (U3UYECKUX SIBJIEHUM B
OKpY>KalollleM MHupe, B TOM uucje (uanueckue SiBJieHUsI B MPUPOJE:
TIpUMephI [ABWKEHUS C Pa3/IMYHbIMU CKOPOCTSIMU B JKUBOU U HEXXUBOU
Npupojie, AEeUCTBUE CWU/Ibl TPEHUs] B MPUPOJEe U TEXHUKE, BIUSHUE
aTMoc(hepHOro /IaB/ieHUs] Ha )KMBOW OpPTraHW3M, TIaBaHUe PbIO, phluaru
B Tejie UejlOBeKa, MPU 3TOM TMEePEeBOJUTh MPAKTUUECKYH 3aZady B
yueOHY0, BBIJIE/IATh CYIleCTBeHHbIe CBOMCTBA (TMPHU3HAKK) (PU3HUeCKIX
SIBJIEHUM;

ONMCHIBAaTh M3yueHHble CBOWMCTBA TeJ U (U3MUECKUe SBJIeHUs,
UCTIONb3ysl  (u3nueckue BeJWUYMHBI (Macca, OO0bEM, TUIOTHOCThb
BellleCTBa, BpeMsi, MyTh, CKOPOCTh, CPeIHSISI CKOPOCTb, CUJIa YIIPYTOCTH,
CUna TSDKeCTH, BeC Tejla, CWia TPeHWUs, [aBjieHue (TBEPAOro Tesa,
JKUAKOCTH, Tra3a), BbITAJIKMBAIOIIAsl CHIa, MeXaHWYeckKas paboTa,
MOIIJHOCTh, IJIeYO CWJIbl, MOMEHT CHWJ/bl, KO3(D(PULUEHT TI0Je3HOr0
JeMCTBUSI MEXaHU3MOB, KWHeTUUeCKas U TIOTeHLWa/IbHasi SHeprusi), pu
OMNMCaHWW MPABU/IBLHO TPAKTOBaThb (PM3MUYECKUU CMBIC/ UCIOJIb3yeMbIX
Be/IMUMH, WX O0003HaueHWs W eJUHUIbI (U3NUECKUX BeJTUYMH,



HaxouTh (POPMYJIbl, CBA3BIBAIOLME JaHHYIO (PU3NUYECKYIO BEJIMUUHY C
JPYTMMM Be/MYMHAMU, CTPOUTH rpavKyd H3yUYeHHBIX 3aBUCUMOCTEMN
(bU3MUYeCKUX BeIMUUH;

XapaKTepu30BaTb CBOWCTBA TeJsl, (PU3WUECKWe SIBJIEHUSI U TMPOLECCHI,
WCTIOb3ysl TMpaBWia CJIOXKeHUss CWI (BAOJIb OAHOM MPSIMOM), 3aKOH
I'yka, 3akoH Ilackasnsi, 3akoH Apxume/ia, MPaBUJIO paBHOBECUS pblyara
(bnoka), «30/10TOe TpaBUIO» MEXaHWKH, 3aKOH COXpaHeHWs
MeXaHW4YeCKOU SHepruu, Npy 3TOM /laBaTh CJIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3alMChbIBaTh €r0 MaTeMaTUYeCKOe BbIpaKeHUe;

00BSICHATE (pU3MUeCKHe SIBIeHHs, TIPOLeCCHl M CBOMCTBA TeJ, B TOM
yucie YW B KOHTEKCTe CUTyalud TMPaKTUKOOPHUEHTUPOBAHHOTO
XapakTepa: BbISIB/IATh TIPUUYMHHO-C/I€CTBEHHbIE CBSI3M, CTPOUTh
00BsicHeHWe u3 1-2 JIOTHYecKUX IIaroB C OMOpoi Ha 1-2 W3yueHHBIX
CBOMCTBa  (M3MUYECKUX  SBAEHUW, (PU3NUECKHUX  3aKOHA WU
3aKOHOMEpPHOCTH;

pellaTh pacuéTHbie 3a7aud B 1—2 JeWCTBUS, UCIIO/b3YSl 3aKOHBI U
(opMyJibl, CBSI3bIBAOLIMeE (pM3MUeCKUe BeTMYMHBI: Ha OCHOBE aHa/lIn3a
yCJIOBHS  3a/laud  3alMChbiBaThb KpaTKOe YCJIOBUE, TOJCTaBJIsATh
(du3nyeckre BeJMUYUHBI B gJOpMYJ'IbI Y MPOBO/JIUTH PaCyéThbl, HAXOJUTh
CIIpaBOYHbIE /laHHbIe, HEOOXOAWMBIe /s pelleHusl 3a/lau, OLleHUBaThb
PealMCTUYHOCTb MOJTYUYeHHOM (PM31UeCKOW BeJIMYMHBbI;

pacIio3HaBaTh TIPO0JIEMbI, KOTOpPble MOXKHO PpeIIUTb TIPU TTOMOIIH
(U3MUeCKUX MeTOZOB, B OMNUCAHUU UCCIe[OBaHUS  BbIJE/SATh
TIpoBepsieMoe Tpe/rio/ioKeHue (runoresy), pas3nyaThb U
WHTEPIIPEeTUPOBATh TMO/TyUeHHBIM pe3y/bTaT, HaXO[UTh OIIMOKH B X0/e
OTbITA, JleJIaTh BBIBOABI 10 €ro pe3yJ/ibTaTaMm;

TIPOBO/IUTH OITBITHI 110 HAOJIIO/IeHUI0 (PU3NUECKUX SBJIEHUA WU
¢u3NueCKMX  CBOWCTB  Tel:  (POPpMY/IMpOBaTb  MpOBepsieMble
NpeAroNoXKeH!sl,  CcoOMpaTh  yCTAaHOBKY W3  TIPEJJIO’KEHHOTO
000py/10BaHUs, 3aTTMChIBATh X0/ OIbITa ¥ (hOPMY/IMPOBATH BHIBO/IbI;
BBITIO/THATh TIPsSIMble W3MEpPEeHUs] PAacCTOsSIHUSI, BpeMEHM, MacChl Tesa,
00bEéMa, CWIbI W TeMIlepaTypbl C WCII0/Ib30BaHUEM aHAJOTOBBIX U
[MQPOBBIX TPUOOPOB, 3aMMChIBaTh TOKa3aHUs TPUOOPOB C YUuETOM
3a/IaHHOM abCOTFOTHOM TOTPEITHOCTH U3MepeHuUl;

MIPOBOJUTh UCC/Ie0OBaHUE 3aBUCHMOCTH OJHOU (PM3UUEeCKOU BeTUUUHBI
OT APYTOU C UCTO/Ib30BaHUEM MPSMbIX U3MepeHUM (3aBUCUMOCTH IMyTH
PaBHOMEDHO [IBWXKYLLETOCsl Tejia OT BPEMEHU [BWKEHUs Tesa, CUJbI
TpeHUs CKOJIb)KeHUsI OT Beca Tejla, KauecTBa 06paboTku moBepxHOCTeH
Te/l U He3aBHCHMOCTH CHJIbI TPEHHsI OT IUIOL{aJ{ CONPHKOCHOBEHHS
TeJl, CUJIbl YIIPYTOCTH OT Y//IMHEHUs IPY>KUHbI, BbITAIKUBAIOLLIEH CHIIBI
oT 06bEMa TOTPY’>KEHHOW YaCTH Tejla U OT IUVIOTHOCTU JKUJKOCTH, eé
HEe3aBUCUMOCTU OT TUJIOTHOCTU Tejla, OT TAyOMHbI, Ha KOTOPYIO
TIOTPY>KEeHO TeJsl0, yCJIOBUM JIaBaHUS TeJl, yCJIOBUW PaBHOBECHS pblyara
1 O/I0KOB), yuaCTBOBaTh B TJIAHUPOBaHUM yueOHOTO HCC/Iel0BaHMUS,
cobupaThb ~ yCTaHOBKY Y  BBINIOJHATH  W3MEPeHus,  CJiefyst
Mpe/IJIOKEHHOMY  T1J1aHy, (DUKCUpPOBaThb pe3yJ/bTaTbl IOJyYeHHOU
3aBUCUMOCTH (hH3UUECKHUX BeIMUMH B BHUE TIPeI0KeHHBIX Tab/uI] 1
rpa(uKoB, /esiaTh BEIBOABI 10 pe3y/ibTaTaM MCC/Iel0BaHus;

TPOBO/IUTh KOCBEHHbIE W3MepeHUsi (PM3UYeCKUX BeJUUMH (TJIOTHOCTh
Bell[eCTBA JKUJKOCTU W TBEPZOro Teja, CWla TPEHUs CKOJIbKEeHUs,
[laBJleHue BO3/yXa, BbITAJIKMBAKOLlasg CWaa, JeWCTBYHOLlasg Ha
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MIOTPYKEHHOE B KMJKOCTh TeJ0, KO3(M(MUIIMEHT IMOJIe3HOTO AeHCTBUS
MPOCTBIX MEXAaHW3MOB), CJIelysl TPEJIOKEHHOH WHCTPYKLUM: MPH
BBITIO/JIHEHUM M3MePeHHH COOUpaTh 3KCrepUMeHTabHY0 YCTaHOBKY M
BBIUKC/ISITH 3HAUEHWE UCKOMOU BeJTUUUHBI;

cob/srolaTh  TIpaBWIa TEXHWUKW 0Oe30omacHOCTHM Tipu  pabore ¢
nabopaTopHbIM 000py/I0BaHUEM;

YKa3bIBaTb MPUHLIUTIBI JEHCTBUS TIPUOOPOB U TEXHUUECKUX YCTPOMCTB:
BEChbl, TEDMOMETP, [IMHAMOMETD, COODIAroIIMecs cocybl, 6apomerp,
pbIUar, MO/IBUKHBIN ¥ HETOJBMKHBIN OJIOK, HAK/IOHHAs TIOCKOCTH;
XapaKTepU30BaTh TPUHLUINbBL  [IEUCTBUS  U3YUEHHBIX HpI/I60p0B u
TeXHMYECKUX yCTPOMCTB C OMOPOM HAa WX ONUCAHWA (B TOM UHUCIIE:
TOJIIMITHUKY, YCTPOMCTBO BO/OMNPOBOAQA, THAPABIMUECKU TPecc,
MaHOMETP, BBICOTOMED, TMOPLIHEBOH HACOC, apeOMeTp), HCIIO/b3yst
3HAaHUS O CBOMCTBaX (U3WUECKUX SIBIEHUA W HEeoOXOAUMbIe
(bu3rueckrie 3aKOHbI ¥ 3aKOHOMEPHOCTH;

MPUBOJMTL ~ TIPMMEpbI  (HaXOAWTL ~MH(OPMALMIO O  MpUMepax)
MPAaKTUUECKOTO WCII0/Ib30BaHUsl (PU3NUeCKUX 3HAHWUN B TOBCEJHEBHOU
JKU3HU [j1s1 obecrieyeHus: 6e30macHOCTH npu obpaiijeHny ¢ ipubopaMu
U TEXHUUYECKUMH yCTPOMCTBAMM, COXPaHEeHUsI 3[[0POBbsI U COOMIO/IeHUs
HOPM 3KOJIOTHYECKOTO TIOBEZIEHUS B OKPY>KaroIllel cpefie;
OCYIIEeCTB/IATE OTOOP MCTOUHHMKOB WHGpopMaiuu B VIHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM TTOMCKOBBIM 3allpoCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUM U TIYTEM CPABHEHWS pa3/MUYHBIX WCTOUYHUKOB
BBIJIE/IITH MHPOPMAIMIO, KOTOpasi SIBJSIETCS TIPOTUBOPEUMBON WK
MOXXeT OBbITh He[JOCTOBEPHOW;

UCII0/Ib30BaTh ~TIPU  BBITIOJITHEHUM ~ yueOHBIX  3a/@aHUM  Hay4HO-
TIOMY/ISIPHYIO  JIMTEPATypy (U3UUeCKOro CO/Iep)KaHusl, CIPaBOYHbIE
MaTepuanbl, pecypcbl ceTd VIHTepHeT, B/a/ieTh  IPUEMaMU
KOHCIIEKTUPOBAHUsI TEKCTa, Mpeobpa3oBaHus WH(OpMaUy W3 OHOU
3HAKOBOU CUCTEMBI B [IPYTYIO;

Co3/laBaTh COOCTBEHHBbIE KpaTKWe THMCHMEHHbIE U yCTHBIE COOOIIeHHs
Ha OCHOBe 2—3 UCTOYHHWKOB MH(OpMaIu (prU3nIecKoro coiepKaHus, B
TOM uuc/Ie MyGIMYHO [enaTh KpaTKue COOOLIeHMst O pesyJibTaTax
MPOEKTOB WM  y4eOHbIX WCC/IeJ0BaHUH, TPU 3TOM TPaMOTHO
UCII0/Ib30BaTh W3yUeHHbI TOHSATHWHBIA armmapat Kypca (QU3MKY,
COTIPOBOXK/IATh BBICTYTIIEHHE TIPe3eHTal[Uel;

TIPU BBIMOJTHEHUU yueOHBIX TIPOEKTOB W WCC/IeIOBAHUM PacTpesienisiTh
00SI3aHHOCTH B TpYIINe B COOTBETCTBUM C TIOCTABJIEHHBIMHU 3ajlauyaMH,
C/IeIUTh 3a BBIOJHEHWEM TUlaHa MAeWCTBUM, aJleKBaTHO OLIEHWBATh
COOCTBEHHBIM BK/IaZi B JIeATEJILHOCTh TPYINbI, BBICTPAMBATh
KOMMYHUKAaTUBHOE B3aUMO/IEUCTBUE, YUUThIBAs MHEHHE OKDY>KarOII[UX.
KOHIly 00yueHus: B 8 KJ/iacce rpegMeTHbIe pe3y/bTaThl Ha 0a30BOM

YPOBHe ZIO/KHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCS YMEeHHUH:

UCTO0/Ib30BaTh TIOHATHS: Macca M pasMepbl MOJIEKYJ/, TeIjloBoe
[IBWJKEHVWe aTOMOB M MOJIEKYJ/, arperaTHble COCTOSIHHSI BellleCTBa,
KpHUCTa/UIMuecKre U aMOp(HbIe Tejla, HACBILEHHbIM ¥ HeHaChII|eHHbIN
rnap, BJAaXHOCTb BO3[yXa, TeMIlepaTypa, BHYTPEHHSII SHeprus,
TEMJIOBOM  JIBUraTe/lb,  37eMEeHTapHbIM  3JIEKTPUYeCKUU  3apsf,
3/IeKTpAYEeCKOe T10/ie, TIPOBOJHUKA W [JU3JIEKTPUKH, ITOCTOSIHHBIN
3JIEKTPAYECKUU TOK, MarHUTHOE T10J1€;



pa3nuuaTh siBJieHUs (TeryioBoe paclliMpeHue U CKaTue, Terionepejaua,
TeI/JI0OBOe  paBHOBeCcHe, CMauvMBaHWe, KalWIIsipHble  SIBJIeHUS,
HcriapeHue, KOH/IeHCcal[us, TJ1aBJ/ieHue, KpHUCTa/l/IM3aLus
(oTBep/ieBaHKe),  KWIEHWe, TeruionepeAadya  (TErIONPOBOJAHOCT,
KOHBEKLIWsI, U3/lyYeHre), SMeKTPU3ALUs TeJl, B3AMMOJEeHCTBIE 3apsifioB,
nencTBuYs 3/IEKTPUUECKOT0 TOKa, KOPOTKOe 3aMbIKaHUe,
B3auMO/IeliCTBUe MarHUTOB, JlefiCTBe MarHUTHOTO T10Jisi Ha IPOBOJHUK
C TOKOM, 3/IeKTpPOMarHUTHasi HWHAYKIMS) 10 OMUCAHUI0 UX
XapaKTepHbIX CBOMCTB W Ha OCHOBE OMbBITOB, Je€MOHCTPUPYIOIIUX
JaHHoe (r3nUecKoe siB/IeHNeE;

pacrio3HaBaTh TIPOsIBJIeHWe W3yUeHHBbIX (PU3NUecKUx sBAeHUN B
OKpYy)KalollleM MHpe, B TOM uucie (pusnueckue siBeHUS B TIPUPOJIe:
TIOBEPXHOCTHOE HaTsPKeHWe U Kalu/uispHble SIBJieHWsI B TPHUPO/Ie,
KpPUCTa/l/bl B TpUpoZe, usnydyeHre CojHIlA, 3amep3aHUe BOJOEMOB,
Mopckue Opu3bl, oOpa3oBaHMe pOChl, TyMaHa, WHes, CHeTa,
j/IeKTpUUeCKUe sBJieHUss B aTMocdepe, 3/7eKTPUUECTBO >KUBBIX
OpraHM3MOB, MarHUTHOe Tiosie 3em/M, Jpeild MOJCOB, POJib
MarHuTHOTO TI0JIsL JI/Is1 KU3HU Ha 3emJie, TIO/SIPHOE CHsIHUe, TIPYU 3TOM
MepeBoJuTh  MPAKTUUECKYH0 — 3afayy B yueOHYyI,  BbIfe/sTh
CYLLIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBJTEHMUI;

OMUChIBAaTb H3yueHHble CBOWCTBA Tel U (1)H3quCKHe sSIBJIEHUS],
UCronb3yss  ¢du3uueckue BeJMUMHBI  (TeMriepaTypa, BHYTPeHHSs
JHeprusi, KOJMUYeCTBO TeIUIOThl, y/lefbHasi TeryIoEMKOCTb BelleCTBa,
y[e/lbHasi TeTuIoTa TIaBJIeHus, y/elbHasi TeIioTa Mapoobpa3oBaHusl,
yZenbHasi TEMIOTa CropaHusi TOIUVIMBA, KO3((HULMEHT [10/I€3HOr0
JeNCTBUSL TeTJIOBOW MalllMHbI, OTHOCUTe/bHasi BaKHOCTb BO3/yXa,
5/IEKTPUUECKUM 3apsjl, CWla TOKa, 3JIeKTpUUeCcKoe HarpsbKeHue,
COTIPOTHB/IEHWE TPOBOJHUKA, Y[ielbHOe COTpPOTHBJIEHUE BeIlecTBa,
paboTa ¥ MOII[HOCTb 3/IEKTPUUECKOTO TOKA), TTPY ONMUCAHWH TTPaBUIBHO
TPaKTOBaTh (PU3NUECKUN CMBIC/T UCTIO/b3YEMbBIX BETMUHH, 0003HAUEHHUS
Y eIMHULIbI (PU3NUECKUX BEIUUKH, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOII[1e
JaHHy0 (GU3UUeCcKyl0 BeIUUMHY C JAPYTUMM BeJIMUMHAaMU, CTPOUTH
rpauKy M3yueHHBIX 3aBUCUMOCTeN (PU3nUeCcKUX BeTMUMH;
XapaKTepu30BaTh CBOWCTBA Tes, (uandueckue SsIBIeHUSI U TPOLECCHI,
WCTI0/1b3YysI OCHOBHbBIE TI0JIOXKEHUST MOJIEKY/IIPHO-KUHEeTUUeCKON Teopyuun
CTpPOEHUs  BelleCcTBa, TMPUHLUAM  CYyMNeprio3uliuv  rosed  (Ha
KaueCTBEHHOM YPOBHeE), 3aKOH COXpaHeHHusl 3apsifia, 3akoH Oma st
yuacTKa 1iernu, 3akoH [bxoyns—JIeH1ja, 3aKOH COXpaHeHUs SHepruu, Npu
5TOM JlaBaThb CJIOBECHYIO (POPMYJMPOBKY 3aKOHa W 3alUChIBaTh €ro
MaTeMaTHh4yecKoe BbIpa’KeHUe;

00BSICHATh (PU3HMUECKHe TIPOLleCcChl ¥ CBOWMCTBA Te/l, B TOM UHC/e U B
KOHTEKCTe  CUTyal[uli  TIPAaKTUKOODUEHTUPOBAHHOTO  XapakTepa:
BBISIB/ISITH IPUUMHHOC/IE/ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1-2
JIOTUYECKUX I11aroB C Oropou Ha 1—2 M3yueHHbIX CBOMCTBA (hM3UUeCKUX
sIBJIeHUM, (DU3MUeCcKUX 3aKOHOB UM 3aKOHOMEePHOCTel;

pelllaTb pacuéTHble 3aflaud B 2—3 JeHCTBUS, WCIO/Ib3ys 3aKOHbI U
dbopmMybl, cBsi3bIBarolye (r3nueckre BeJTMUMHbI: HA OCHOBe aHa/u3a
yCJIOBUSI 3a/jlauM 3alvChbiBaTh KpaTKOe yCJIOBUE, BbISB/SATH HEAOCTAaTOK
A@HHBIX I PEIleHWs 33/jaud, BbIOMpaTh 3aKOHbI W (OPMYIIbI,
HeoOXoJuMbIe i eé pellieHus], TTPOBOJUTh PaCUEéTbl M CpPaBHUBATh



nojiyueHHOe 3HaueHWe (U3UUeCKOW BeJMUMHBI C  UW3BECTHBIMU
NAHHBIMU;

pacrio3HaBaTh TIPO0JIEMbI, KOTOpPble MOXKHO PpeIIUTb TIPU TTOMOIIH
(bur3MUecKuX MeTO/I0B, UCIIO/b3ys OMMCaHWe WCC/e/l0BaHusl, BbIe/sTh
TpoBepsieMoe TIPe/ITIo/IoKeHHe, OIleHUBaTh TMPaBWILHOCTL TOPsi/iKa
TIPOBe/IeHUsI UCC/Ie[IOBaHUsl, /le/laTh BHIBO/IbI;

TIPOBO/IUTH OIBITHI 110 HAOJIIO/IEHUI0 (PU3NUECKUX SBIEHUM WU
bu3nueckux CBOWCTB Ten (Kamu/UispHble sIBIEHUS, 3aBUCHUMOCTh
JaBJIeHUsT BO3/lyXa OT ero o0béMa, TemMIiepaTypbl, CKOPOCTU TMporiecca
OCTbIBaHWSI M HarpeBaHUs TPU M3TyUeHWH OT I[BeTa WU3/ydarolei
(morsoiaroneli) TOBEPXHOCTH, CKOPOCTb WCHapeHusi BOJblI OT
TeMIiepaTyphl >KUJKOCTHA U TUIOIIAQ U eé TIOBEePXHOCTH, 3JIeKTpU3alius
Tel W B3auUMO/IeICTBUe 3/IeKTPUUECKUX 3apsifioB, B3auMO/leliCTBUe
TOCTOSIHHBIX MarHWUTOB, BU3ya/il3aliusi MarHUTHBIX T0J1el MOCTOSTHHBIX
MarHuTOB, JEeWCTBUSI MarHWTHOTO TIO/ST Ha TIPOBOJHUK C TOKOM,
CBOMCTBA 3/IeKTPOMarHUTa, CBOMCTBA 3J/IEKTPO/BUTaTe/isi TOCTOSIHHOTO
TOKa): (OpMy/MpOBaTh IIPOBepsieMble TIPE/IIO/IOKEHHUsI, COOUpaTh
YCTaHOBKY W3 MpeJJIOKEeHHOTO 000pyZi0BaHMs, OMMCHIBATH X0/ OITbITa
1 hOpMyMpPOBaTh BHIBO/JbI;

BLITIOJIHATL ~ TIPsIMble  W3MePeHUs TeMrlepaTypbl, OTHOCUTE/bHOMU
BJIQXXHOCTU BO3/[yXa, CU/Ibl TOKA, HATPSDKEHUs C UCIO0J/Ib30BaHUEM
aHa/IOrOBbIX MPUOOPOB ¥ JaTYMKOB (M3MUECKUX BENTMYMH, CPABHUBATH
pe3y/ibTaTbl  U3MepeHWid C  y4éToM  3a/laHHON  abcositoTHOM
TOTPEITHOCTH;

TPOBOAMTD MCC/IE/IOBAHKE 3aBUCHMOCTH OJAHOH (DU3UUECKOM BeTMUKHBI
OT JpYyrol C HCIOMb30BaHWEM TIPSIMBIX H3MepeHUM (3aBUCHUMOCTh
COTPOTUB/IEHUS] TIPOBOZIHMKA OT €ro JJIMHbI, TUIOIIa/I TIOTIepeuHOro
CeueHUs] U y/IeTbHOTO COTPOTHBJIEHUs Bell[eCTBa TMPOBOJHWKA, CHUJIbI
TOKa, WAYIEro uepe3 TIPOBOJHUK, OT HaNpsOKeHUs Ha TPOBOJHUKE,
Hccne/loBaHUe T10CTe/I0BaTe/IbHOTO Y Tlapa/l/ie/lbHOTO COeUHeHUN
TIPOBO/IHUKOB): TIJITAHUPOBAaTh WCC/IeflOBaHHEe, COOMpaTh YCTAaHOBKY U
BBLITIOJIHATb U3MePeHUs, c/ieflys Mpe//IoyKeHHOMY T/1aHy, (PMKCUPOBaTh
pe3y/bTaThl TOMYUYeHHOW 3aBUCHMOCTU B BHe TaO/WI[ U TpadyKOB,
JleniaTh BBIBO/IbI 110 Pe3yJibTaTaM UCC/ieIlOBaHMS;

TIPOBO/IUTh KOCBEHHble U3MepeHUusl (PU3nuecKux BequuuH (y[eabHast
TETUVIOEMKOCTb BeII[eCTBa, COTPOTHB/IEHHE TIPOBOJHUKA, pabora U
MOII[HOCTb 3JIEKTPUUECKOT0 TOKA): TJIAHUPOBaTh WU3MepeHus, COOMpaTh
9KCIepUMeHTaIbHYI0 YCTaHOBKY, CeAys TpejioKeHHOW WHCTPYKI[WY,
Y BBIUHC/IATH 3HAUEHHE BEJTMUNHBI;

cobmofaTh TIpaBW/Ia TEXHUKU 0e30mMacHOCTH TMpu  pabore ¢
nabopaTopHbIM 000py/I0BaHUEM;

XapaKTepU30BaTh TIPUHLIMAIILI 1eHCTBUST H3YUYeHHbIX IPHUOOPOB U
TeXHUUEeCKUX YCTPOWCTB C OIMOpPON Ha WX OmnucaHus (B TOM 4MC/Ie:
CHCTeMa OTOTIEHHUS IOMOB, TUTPOMETP, MapoBasi TypOWHa, aMITIepMeTp,
BOIbTMETP, CUETUMK 37IEKTPUUECKOU SHEepPruM, 3/1eKTPOOCBETUTe/IbHbIe
TIpuOOpHI, HarpeBaTeJibHbIe 3JIEKTPOTTPUOOPHI (mpuMephI),
3/IeKTpUUeCKUe TpeZloXPaHUTeNH, 3/IeKTPOMAarHuT, 3/eKTpOo/iIBUraTe/ib
TOCTOSIHHOTO TOKa), MCMO/b3ysl 3HAaHUS O CBOMCTBax (U3NUECKUX
ABJIEHUI 1 HeobXo[uMble (pr3ruecKrie 3aKOHOMEPHOCTH;

pacrio3HaBaTh TPOCThble TeXHUYeCKHe YCTPONCTBAa U U3MepuTe/bHbie
npubOpbl TI0O CXeMaM U CXeMAaTUYHbIM pHUCYHKaM (SKUJKOCTHBIN



K

TEePMOMETP, TEPMOC, ICUXPOMETD, TUTPOMET], [IBUTaTe/h BHYTPEHHEr 0
CrOpaHUsi, 3JIEKTPOCKOII, PEOCTaT), COCTAB/ATh CXEMbI JIEKTPUUECKUX
Hereld ¢ TOCTe[OBaTebHBIM W TApa//Ie/IbHBIM — COeJJUHEHUEM
5JIEMEHTOB,  pa3/Myas  yCJOBHble  00O3HAUeHUS  3JIEMEHTOB
3JIEKTPUYECKUX L{eTew;

NMpPUBOAUTL TpUMeEphl  (HaXOAuTh MHGOPMAIMI0 O TMpUMepax)
MPAaKTUUECKOTO MCII0/Ib30BaHUsl (PU3NUeCKUX 3HAHWUN B TOBCEJHEBHOU
JKWU3HU J1i71s1 oOecrieueHus: 6€301acHOCTH TIPH oOpaltieHny ¢ ripubopamMu
U TEXHUUYECKUMH yCTPOMCTBAMM, COXPAaHEeHUsI 3[[0POBbsI U COOMIO/IeHUs
HOPM 3KOJIOTHYECKOTO TIOBEZIEHUS B OKPY>KaroIllel cpefie;
OCYIIEeCTB/IATh TIOUCK WH(OpMaruy (U3UUECKOTO COJep>KaHUsS B
VIHTepHETe, HAa OCHOBE WMEIOIIUXCS 3HAHUNA U TyTEM CpaBHEHUS
JIOTIOJIHUTE/TbHBIX ~ UCTOYHUKOB  BBIAEIATH MH(OPMALMIO, KOTOpas
SIBJISIETCS TIPOTUBOPEUMBOM UJTH MOXKET OBITh He/J0CTOBEPHON;
WCMO/b30BaTh TPU  BBIMOJHEHUWM yueOHBIX 3a/[aHUM  Hay4yHO--
TIOMY/ISIPHYIO  JIUTEPATypy (U3UUeCKOro CO/Iep)KaHusl, CIPaBOYHbIE
MaTepuanbl, pecypcbl ceTd VIHTepHeT, B/a/ieTh  IMPUEMaMU
KOHCIIEKTUPOBAHUsI TEKCTa, Mpeobpa3oBaHus WH(OpMauy W3 OFHOU
3HAKOBOU CUCTEMBI B [IPYTYIO;

CO3/laBaTh COOCTBEHHbIE MUChMEHHBIE U KPAaTKHE YCTHbIE COOOIIeHus],
000011ast MH(OpPMAIMI0O W3 HECKOTbKUX HWCTOUHUKOB (DU3MUECKOTO
COMIeP)KAHWA, B TOM UMC/e TyOJIMYHO MpPEACTAB/ATh PEe3y/IbTaThbl
MPOEKTHOM WM  WMCC/Ie/IOBATe/IbCKON  [IeATENbHOCTH, TP 3TOM
IPAMOTHO HCIIO/Ib30BaTh H3yUeHHbI IOHATHHHBINA anmapat Kypca
(U3MKH, COTTPOBOXK/ATh BLICTYTUIEHUE TIPe3eHTal[Uel;

NpY BBITIOJIHEHWH Y4YeOHBIX MPOEKTOB M HMCC/eI0BaHMH (HU3UUEeCKUX
TIPOLIECCOB pacripeiesisiTh 0053aHHOCTH B TPYINe B COOTBETCTBUU C
TIOCTaB/IEHHBIMU 3a/lauaMu, CJIeIUTh 3@ BBIOJTHEHUEM I/1aHa eHCTBUMN
U KOPPEKTUPOBaTh €ro, afIeKBaTHO Ol|eHWBAaTh COOCTBEHHBIN BKJafl B
JesITe/IbHOCTD TPYIIIIB, BBICTPAMBAaTh KOMMYHHUKaTUBHOE
B3aUMOJIENCTBUE, TTPOSIBJIsisi TOTOBHOCTh pa3periaTh KOH(IUKTHI.

KOHIly 00yueHuss B 9 KJ/iacce IpeJMeTHbIe pe3y/bTaThl Ha 0a30BOM

YPOBHe ZIO/KHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCS YMEeHHUH:

VCII0/Ib30BaTh TMOHATHSA: CHACTeMa OTCUéTa, MaTepuajbHasi TOUKa,
TPaeKTOpUs, OTHOCHUTETBHOCTh MeXaHUYeCKOoro JIBIDKEHUS,
nedopmanus (yrnpyras, niacTiyeckas), TpeHue, LeHTPOCTPeEMUTETbHOe
yCKOpeHre, HeBeCOMOCTh U Teperpy3KH, LIeHTP TsKecTd, abCoJTFOTHO
TBEpZOE TelO0, LEeHTP TDKeCTH TBEPJOro Teja, paBHOBeCHe,
MeXaHuuecKre KosjiebaHusi U BOJIHBI, 3BYK, UH(Pa3BYK U YJIbTPa3BYK,
3JIeKTPOMarHUTHbIE BOJIHBI, IIKaja 3/€KTPOMAarHWTHBIX BOJIH, CBeT,
O6/MM30PYKOCTH U AA/MBHO30PKOCTh,  CIEKTPbl  UCMYCKaHUS U
norJioieHus;, anbda, OeTa- U TraMMa-u3/TyueHus, U30TOIbl, sepHast
SHEepPreTHKa;

pa3nuuath sBJeHUs (PaBHOMEpPHOE M HepaBHOMEPHOe TpPSIMOJIMHEWHOe
JBIDKEeHHe, PABHOYCKOPEHHOe TIPSIMOJIMHeHOe ABW)KeHHue, CBOOOHOe
najieHue  Tej, paBHOMEpDHOe  [BW)KEHHWe 10  OKDPY)>KHOCTH,
B3aUMOJIEICTBUE  Tejl, peakTUBHOE [BWKeHUe, KoJeDaTe/lbHOe
IBIDKeHUe (3aTyxalolre W BBbIHY)KJeHHble KojiebaHus), pe30HaHC,
BO/ITHOBOE  [IBWDKeHWe,  OTpakeHuWe  3ByKa,  [psSIMOJIMHENHOe
pacrnpocTpaHeHWe, OTpPaXeHWe U T[pe/ioMJIeHWe CBeTa, II0JIHOe
BHYTpPEeHHee OTpa)kKeHHe CBeTa, pa3jiokKeHHe 0e/loro cBeta B CIEKTP U



C/IO)KEHHE CIIeKTPA/IbHbIX L{BETOB, /[UCIIEPCHs CBETa, eCTeCTBEHHast
PaIM0aKTUBHOCTb, BO3HUKHOBEHHE JIMHENYaTOro CIeKTpa M3/y4YeHust)
M0 ONMCAHUI0 MX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIMX JJaHHOE (pU3UUeCKOoe SIBJIEHUE;

pacrio3HaBaTb IIPOsIBJIeHWe W3YUeHHBbIX (PU3NYECKUX SBAEHUM B
OKpy)KaroljeM Mupe (B TOM uucie (U3NUeCKUe SIBJIEHUS B MPUPOJe:
MPWIMBBI W OT/MBBI, [BWKeHUWe T1uiaHeT (CO/HEeUHOM CHUCTeMBl,
PEeakTMBHOEe [IBW)KEHHe JKUBBIX OpPraHM3MOB, BOCIIDUSITUE 3BYKOB
JKABOTHBIMM, 3eMJIeTpsICeHHe, CelCMUYeCKHe BOJIHBbI, L[yHaMH, 35XO,
I[BETA TeJI, ONITUUECKHe sIBJIeHUs B TIpUpoOZe, O1osiornueckoe /ieicTBre
BUJJMMOIO, y/JbTPa(MOJETOBOTO W PEHTTeHOBCKOrO  W3J/yYeHUM,
eCTeCTBEHHbIM  DAJHWOaKTUBHBIA  (POH,  KOCMHYeCKHMe  JIyuH,
PafiMOaKTHBHOE  HW3/yYyeHWe TIPUPOJHBIX MHHEpPAsoB, JeHCTBHeE
PaJIMOaKTUBHBIX W3/yYeHUM Ha OpraHu3M 4YejiOBeKa), MpU 35TOM
MepeBoJUTh  MPAKTUUECKYH0 — 3afady B yuebHyI,  BbIfie/sTh
CyLL|eCTBeHHbIe CBOWCTBA (MPHU3HAKH) (PH3UUECKHUX SIBIEHHH;

OMUCHIBATH M3y4Y€HHble CBOMCTBA Tel U (1)H3quCKHe SIBJIEHUS,
VICTIO/Ib3YS (PU3MYEeCKHe BeJIMUYMHBI (CpeJHsIs U MIHOBEHHasi CKOPOCThb
Tesia P HePaBHOMEPHOM [JJBWJKEHWH, YCKOPeHNe, repeMeleHne, MyTh,
yIjaoBasi CKOpPOCTb, CWJla TPEHMs, CUa YIPYTrOCTH, CHWIA TSKeCTH,
yCKOpeHre CBOOOJHOTO TafieHusl, BeC Tesa, UMITY/IbC TeJa, UMITYJ/IbC
CWIbl, MexaHWuecKasi paboTa ¥ MOIIHOCTb, TMOTeHLMalbHas SHEPrusi
Tesa, TOJHATOr0 HaJ, MOBEPXHOCTHIO 3eMJ/IM, MOTeHLMaabHasi SHeprus
CKaTOX TIPY)KMHBI, KWHETHWYeCKasi SHeprus, IOo/Has MexXxaHWuecKas
SHEprusi, TIepyo/| U YacToTa KoJyiebaHWM, AJMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBeTa, IOKasareab IpeIoM/IeHUs
cpefibl), MPYA OINMCAaHWW TMPaBU/IbHO TPAKTOBaTb (PU3NYECKUW CMBIC/
WCTIO/b3yeMbIX BeMUWH, OO0O03HAueHWs U eAUHULbI (HU3UUeCKUX
BeJIMYMH, HaXOZUTh (OPMYJbI, CBS3bIBAIOLME [aHHYH (PU3NUYECKYyrO
BEeJIMYMHY C JPYTMMHU BeJIWUMHAaMH, CTPOMTH TIpPa(UMKU H3YUYEHHBIX
3aBUCUMOCTeN (PU3NUeCKUX BeJTNUMH;

XapaKTepu30BaTb CBOWCTBA TeJs, (PU3WUECKWe SIBJIEHUSI U TMPOLECCHI,
VICTI0JIb3YS 3aKOH COXPaHeHWs! SHepPIUH, 3aKOH BCEMUPHOI'O TATOTEHUs,
MIPUHLMI CYTNEePHO3ULMK CWJI, TIPUHLMIT OTHOCUTENbHOCTH [anuines,
3aKOHbI HbIOTOHA, 3aKOH COXpaHeHHs UMITYJIbCa, 3aKOHbI OTPaKeHUs U
TIpeJIOMJIEHUs] CBeTa, 3aKOHbl COXpPaHEeHWsl 3apsiloBOr0 M MacCOBOTO
yucesq TpU SIAEPHBIX peakLWsiX, IPU S5TOM [jaBaTb CJIOBECHYIO
(GOpMy/IMPDOBKY 3aKOHa M 3alyCbiBaTb ero MareMaThyeckoe
BbID&)KEHUE;

OOBSICHATh (PU3MUECKHe TPOLeCChl U CBOWCTBA Tes, B TOM UHC/e U B
KOHTEKCTe  CUTyaluid  TPAaKTUKOODUEHTHUPOBAaHHOIO  XapakTepa:
BBISIB/ISITh TIPUUMHHO-CJIeICTBEHHBIE CBSI3U, CTPOUThH 00BsICHEHUEe U3 2—
3 JIOTMYeCKUX IIaroB C OMOpoM Ha 2-3 W3Yy4YeHHBbIX CBOWMCTBA
(Y3nUeCcKuX sIBIeHUH, (PU3NUYECKHX 3aKOHOB W/ 3aKOHOMEPHOCTeN;
peliaTh pacyéTHbIe 3a/jaud (omuparolldecss Ha CUCTeMy U3 2-3
yPaBHeHUM), WCMOJb3ysS 3aKOHbl W (OpPMyJbI,  CBA3bIBAIOL{Me
(¢u3nueckre Be/JIMUMHBI: Ha OCHOBe aHa/lW3a YCJIOBUS —3a/lauu
3aMUCbiBaTh KpaTKOe yCJIOBHE, BbIABAATH HEAOCTaKwollde WA
M30bITOUHbIE JIaHHBIE, BLIOMpPATh 3aKOHBI U (OPMYJ/Ibl, HEOOXO UMbIe
[JIs pelleHus, TMPOBOJWUTb PACUETBl U OLIEHWBAaTb PeajMCTUYHOCTh
MOJIyYeHHOT0 3HaueHUs (PU31UeCKOW BeJIMYMHBbI;



pacrio3HaBath TPO6/eMbl, KOTOPble MOXXHO peLIUTh TPU TTOMOILU
(Y3UUeCKUX METO/I0B, MCIIO/Ib3ysl OMMUCAHWE MCC/el0BaHuUs, BbIJE/ISATh
NpoBepsieMOe TMPeJIIoIoKEeHHe, OLeHMBaTh MPaBUIBHOCTh MOpPSAKa
MpOBeJIeHNs] UCC/Ie[JOBaHusl, JielaTb BbIBOJbI, HWHTePHpPeTUpPOBaTh
pe3y/bTaThl Hab/IFOIEHU U OTILITOB;

MIPOBOJUTh OIMBITHI 10 HAOJMIOZEHNI0 (PU3NUECKUX SIBJIEHUM WK
(Y31UeCcKrUX CBOUCTB Tes (M3ydeHre BTOPOro 3akoHa HbrOTOHa, 3aKOHa
COXpaHeHHUsl SHePTUH, 3aBUCUMOCTD Tepuo/ia KomeOaHUl MPYKUHHOTO
MasiTHUKa OT MacCChl TPy3a U >KECTKOCTU MPY>KUHbBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MasblX KoyieOaHWM, TpSIMOMHENHHOe pacripoCTpaHeHue
CBeTa, pasjio)keHWe 0elor0 CBeTa B CIEKTpP, W3y4yeHHEe CBOMCTB
n300pakeHus B TUIOCKOM 3epKajie U CBOWUCTB M300pakeHUs rpeiMeTa B
cobuparoitieii MMH3e, HaOJIIOjeHNe CIIOIIHBIX U JTMHeHYaThIX CTIeKTPOB
W3/TyUYeHHs): CaMOCTOSITe/TbHO COOMpaTh YCTaHOBKY W3 W30BITOUHOTO
Habopa 00OpyZOBaHUs, OMUCHIBAaTL XOZ, OMbITA W €ro pe3y/bTarThl,
¢bopMyIMpOBaTh BHIBO/IbI;

MPOBOJUTh TPU HEOOXOAWMOCTH CEepUI0  TPSMBIX  U3MepeHUH,
orpefienisdsi CpefjHee 3HaueHWe M3MepsieMOM BeMUurHbl ((POKyCcHOe
paccTosiHUe coOuparollel JIMH3bI), 000CHOBBIBaTH BLIOOP cItocoOa
n3MepeHusi (M3MepUTeTHLHOT0 Mprubopa);

MPOBOJUTh MCC/IeJOBaHHWE 3aBUCUMOCTEN (PU3NUYECKUX BEeUYMH C
VCTO/Tb30BaHUEM TMPSIMbIX M3MepeHU (3aBUCUMOCTb MyTU OT BPeMeHU
TP PaBHOYCKOPEHHOM [IBI)KeHHWU 0e3 Haua/JbHOW CKOPOCTH, Tepuoja
KoJsie0aHMM MaTeMaTHyeCKOro MasiTHUKA OT [IJTMHbI HUTH, 3aBUCHMOCTH
yrja OTpakeHHWsl CBeTa OT yIJia MaJeHusl U yria MpejoM/IeHusl OT yrja
najieHusi): TIJTAaHWPOBaTh WCC/Ae/JOBaHUe, CAMOCTOSITE/IbHO CoOupaTh
YCTaHOBKY, (HMKCUPOBaTh pe3yJbTaTbl IIOJyYEeHHOW 3aBUCUMOCTHU
¢u3nUeCKUx BeJUUMH B BU/e TaOMUI] U rpadyKOB, [iefaTh BBIBOJbI I10
pe3yJsibTaTaM HUCC/IeZlOBaHUS;

MIPOBO/IUTh KOCBEHHble H3MepeHUs] (U3NUYecKUX BeIUUuH (CpefHsist
CKOPOCTb ¥ YCKOpDeHHe Tesld IIPH PABHOYCKODEHHOM /IBIDKEHUH,
yCKOpeHre CBOOOZHOTO TaZieHus], >KECTKOCTh MPYKUHbI, KOI(PDULIMEHT
TPeHUsI CKOJIbKEHUs, MexaHnueckasi paboTa ¥ MOIIHOCTb, YacToTa U
repyo/; KosiebaHUM MaTeMaTHueckKoro W TIPY>KUHHOTO MasiTHUKOB,
ONTHUeCKasi Cwia coOuparoiieid /MH3bI, paJAUOaKTUBHBIN (OH):
TUIAHUPOBAaTh U3MepPeHUsi, COOMpaTh IKCIIEPUMEHTATLHYIO YCTAHOBKY U
BBIMIOJIHATh ~ M3MepeHusi, Celysi TpeJAJIOKeHHOM  WHCTPYKLWH,
BBIUMC/ISITh 3HaueHWe BeJWUYMHbl M aHa/JM3UPOBaTh TOIyYeHHbIe
pe3yJsbTaThl C YUYETOM 3aJ,aHHOU MOTPeLIHOCTU U3MePeHN;

cob/mojaTh TIpaBWIa TeXHUKWM Oe3omacHOCTH mTpu  paboTe €
nabopaTopHbIM 000py/I0BaHUEM;

pa3MyaTh OCHOBHBIE TIPU3HAKM HW3YYEeHHBIX (U3NUYECKHUX MOJeJeu:
MaTepHasibHasi TOUKa, abCOJIFOTHO TBEPZOe Teso, TOUeUHbIM UCTOUHUK
CBeTa, JIy4, TOHKAas JIMH3a, IJlaHeTapHas MoJelb aTOMa, HYK/IOHHas
MO/IeJIb aTOMHOTO S1/1pa;

XapaKTepU30BaTh TPUHLIMIBI JeHCTBUS U3yYeHHbIX MPUOOPOB U
TeXHUUECKMX YCTPOWMCTB C OIMOPOM Ha WX OMNUCaHUs (B TOM YUCTIE:
COUJOMeTpP, AAaTUMKKU TOJIOXKEHUS, PACCTOSIHUSI U YCKODEeHMs], pakeTa,
5XO0/I0T, OYKHM, TIepucKom, ¢oToarnmnapaT, ONTHYEeCKHEe CBEeTOBO/PI,
CMEeKTPOCKOM, [03UMeTp, Kamepa BuWibCOHA), UCHOAB3ys 3HaHUS O



CBOMCTBaX (DU3NUECKUX SIBJIEHUH W HeoOXoAuMble (QuU3NUecKue

3dKOHOMEDPHOCTH;
HCITI0J/Ib30BATH CXeMbl 41 cXeMdTHU4YHbIe PUCYHKHN N3YUYEHHbIX
TeXHUYeCKUX YCTPOUCTB, N3MEPUTE/IBHBIX HpI/I60p0B nu

TEXHOJIOTUYECKUX TIPOLIECCOB TIPU PpeIleHnH y4eOHO-MPaKTUUYeCKUX
3a/lay, ONMTUYECKUE CXEMbI [ijis TIOCTPOeHUsT U300pakeHu B MJIOCKOM
3epKaJie ¥ coOMparoILeil 1H3e;

NPUBOJUTL TPUMEPHI  (HAXOAWTh WHGOPMALIMI0 O TpUMepax)
MPaKTUUECKOTO WCITIO0/Ib30BaHUsl (PU3NUeCKUX 3HAHUUN B TOBCEJHEBHOU
JKU3HU [j1s1 obecrieyeHus: 6e30macHOCTH npu obpaiijeHny ¢ ipubopamu
U TEXHUUYECKUMH yCTPOMCTBAMM, COXPaHEeHUsI 3[[0POBbsI U COOIO/IeHUs
HOPM 3KO0JIOTUYeCKOT0 TTOBeJieHHsl B OKPY>KaroILel cpejie;
OCYIIEeCTB/IATh TIOUCK WH(OpMaruy (U3UUECKOTO COJEep)KaHUS B
VHTepHeTe, CAMOCTOSITeNILHO (OPMY/MPYsl TIOMCKOBBIM  3ampoc,
HaXOJWTb  TIYTH  OMpEJeJIeHUs]  JOCTOBEPHOCTH  IOJyUeHHOU
uH(OpMaIMM Ha OCHOBE WMEIOIIUXCA 3HAaHUM U JIOTIOJTHUTETBHBIX
WUCTOUHHKOB;

UCII0/Ib30BaTh TP BBITIOJITHEHUM  yueOHBIX  3a/@aHUll  Hay4HO-
TIOMY/ISIPHYIO JIUTEPATypy (U3UYeCKOro CO/Iep)KaHUs, CIPaBOYHbIE
MaTepuanbl, pecypcbl ceTd VIHTepHeT, B/a/ieTh  IPUEMaMU
KOHCIIEKTUPOBAHUsI TEKCTa, Mpeobpa3oBaHus WH(OpMaUy W3 OHOU
3HAKOBOU CUCTEMBI B [IPYTYIO;

CO3/IaBaTh COOCTBEHHbIE MMChMEHHbBIE U YCTHBIE COOOIIEHHSI HAa OCHOBE
I/IHgJOpMaL[I/II/I U3 HECKOJIbKUX MCTOYHUKOB (DU3UUECKOTO CO/IePrKaHus,
y0JTUUHO TIPe/ICTaB/ISATh pe3yJIbTaThI TIPOEKTHOM WIn
MICCITeIOBATe/TbCKOM JIesITe/TbHOCTH, TIPH 3TOM TPaMOTHO HCII0JTh30BaTh
W3yUYeHHbI TIOHATUMHBIN armapaT W3y4aeMoro pasfiesna g)I/IBI/IKI/I u
COTIPOBOXK/IaThb BBICTYI/IEHHE TIpe3eHTaljell ¢ yU4éToM ocobeHHOCTei
ay/IUTOPUN CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHUPOBAHUE

7 KITIACC
KoimuyecTBo yacoB
No HanMeHoBaHHe pa3/ie/ioB OnekTpoHHbIe (UG pPoBbIe)
KonTtpo/bHabie IIpakTHUyeckue
n/i | ¥ TeM NporpamMMsbI Bcero o0pa3oBaTe/IbHbIE PeCypChI
paboThI paboTbI
Pa3zpen 1. @usuka U eé po/ib B I03HAHMHU OKPY)KalOLero Mupa
bubmuoreka IIOK
1.1 dusurKa - HayKa 0 Ipupoze
Y PHPOA 2 https://m.edsoo.ru/7f416194
bubmioreka LJOK
1.2 du3nyeckue Be
HSHHECKHE BETAHHABL 2 1 https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHayuHbBIN 5 1 bubnuoreka LIOK
' MEeTO/| [I03HaHUS https://m.edsoo.ru/7f416194
Wroro no pa3zpeny 6
Pa3zpen 2. IleppoHavasibHbIe CBe/JeHUs 0 CTPOEHHUH BellecTBa
bubmoreka LJOK
2.1
CTpoeHHe Berectsa 1 https://m.edsoo.ru/7f416194
[Brwxenue v
2.2 B3aUMO/IECTBUE YaCTU 2 1 Bubmorexa LIOK
‘ A B https://m.edsoo.ru/7f416194
Bell[eCTBa
53 ArperaTHble COCTOSTHUS 5 bubnuoreka LIOK
’ BeI[eCTBa https://m.edsoo.ru/7f416194
WTtoro nio pazgeny 5

Pazpgen 3. /IBy>keHue U B3auMo/leCTBHE TeJl




bubmioreka LJOK

3.1 M
CXAHIHIRCKOE ABIDKCHME 3 https://m.edsoo.ru/7f416194
3.2 Wuepuyst, Macca, B bubmuoreka IIOK
) MJIOTHOCTh https://m.edsoo.ru/7f416194
bubnuoreka IIOK
3.3 Cumna. B
u1a. BUABL CUL 14 https://m.edsoo.ru/7f416194
Wroro no pa3zpeny 21

Pa3pgen 4. /laB/ieHue TBEPAbIX TeJl, )KUJKOCTEH ¥ ra30B

[Hasnenue. Ilepesaua

41 JlaBjieHus1 TBEPAbIMU 3 bubmoteka LIOK
' TeJaMHU, KUAKOCTAMU U https://m.edsoo.ru/7f416194
rasamu
bubmoreka LJOK
4.2
HlaBnerine xuAKocTi > https://m.edsoo.ru/7£416194
bubmoreka IIOK
4.3 ATmochepHOe aByieHue
bep A 6 https://m.edsoo.ru/7f416194
[encTBue )XUAKOCTU U ra3a
4.4 Ha MOTPYKEHHOEe B HUX 7 Bubmorexa [OK
) Py https://m.edsoo.ru/7f416194
TeJIo
Wtoro no paspeny 21

Pa3pen 5. PaGoTa 1 MOIIHOCTH. JHEPrUsi

5.1 Pabora ¥ MOII[HOCTD 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f416194
5.2 IIpocTble MexaHU3MBbI S5 Bubmmorexa LIOK

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




bubmioreka LJOK

5.3 MexaHuuecKast IHeprust 4 1 hitps://m.edsoo.ru/7f416194
ITOoro 1o paszeny 12
PesepBHOe Bpemsi 3
OBLIEE KOJIMYECTBO 68 12

YACOB IIO ITPOI'PAMME




8 KV/IACC

HaumMeHoBaHMe KonuuecTBo yacos
No OnekTpoHHbIe (UG poOBHIe)
pa3fie/ioB U TeM KoHTpo/ibHBIE IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHBIE PeCypChI
IPOrpaMmsblI paboTsI paboTsI
Pazgen 1. TensioBblie AB/IeHUA
11 CrpoeHue U CBOICTBA ; Bubmioreka IIOK
' BeIl[eCTBa https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
1.2 TernnoBele rporecc
TUTOBBIE TIPOLECChE 21 1 > https://m.edsoo.ru/7f4181ce
Wroro no pa3peny 28
Pa3pgen 2. JyiieKTpriuecKue U MarHUTHbIE SIBJICHUS
OneKTprUYecKue 3apsi/ibl.
2.1 3a H)K[e)HHbIe Tenai Ifx 7 1 Bubmmorexa LIOK
) P . https://m.edsoo.ru/7f4181ce
B3aUMO/IeIICTBUE
59 [TocTostHHBIN 20 1 ; bubmmorteka IIOK
' 5/IEKTPUUECKHI TOK https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2. M
3 AATHBIE ABTEHHA 6 1 1.5 https://m.edsoo.ru/7f4181ce
24 OeKTpOMarHyuTHast 4 bubmmoreka IIOK
' UHIYKLYS https://m.edsoo.ru/7f4181ce
Wroro no pa3peny 37
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO 68 3 14.5




YACOB IIO ITPOI'PAMME




9 K/IACC

HaumeHoBaHMe KosmnuecTBo uacoB
No OnekTpoHHbIe (UG poOBHIe)
pa3/ieioB U TeM KoHTpo/ibHBIE IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHBIE PeCypChI
NporpaMMsl padoThI padoThI
Pazgen 1. MexaHuueckue sBJIeHHUA
MexaHuueckoe Bu6 LIOK
nbmoTeKa
1.1 BIDKEHHE U CITIOCOOBI
A 10 1 https://m.edsoo.ru/7f41a4a6
ero OINUCaHus
bubmmoreka LIOK
1.2 B3aumogeiicTBure Ten
A 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
1.3 3aKOHbI COXpPaHEHUS
p 10 3 https://m.edsoo.ru/7f41a4a6
Wroro no pa3peny 40
Pasjen 2. MexaHH4ecKHe K0/1e0aHusA ¥ BOTHBI
51 MexaHuYecKue 7 3 bubmioTeka 1IOK
' Kosie0aHus https://m.edsoo.ru/7f41a4a6
29 MexaHuuecKre BOJIHBI. 3 1 3 bubmioTeka 1IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro nio pasgeny 15
Paspen 3. DyieKTpOMarHMTHOe 110/1€ U 3/IeKTPOMarHuTHbIe BOJIHbBI
3.1 O/1eKTPOMarHUuTHOe 6 2 bubmmoreka LIOK
rmoJie U https://m.edsoo.ru/7f41a4a6

3JIEKTPOMAIrHUTHEIE




BOJIHBI

Wroro no pa3peny 6
Pa3gen 4. CBeToBbIE SAIB/ICHUS
3aKOHbI bubmioTeka 1IOK
4.1 6
pacnpocTpaHeHus1 CBeTa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ ONITUUYECKUE 5 Bubmioreka LIOK
' TPUOOPBI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 bubmmoreka IIOK
' CBeTa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pa3peny 15
Pa3pen 5. KBaHTOBBIE AB/IeHUSA
Ncnyckanve u
5.1 TIOIVIOLL[eHHe CBeTa 4 Bubmmorexa LIOK
) . https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHue aTOMHOIO 6 Bubmioreka LIOK
' azpa https://m.edsoo.ru/7f41a4a6
bubmmorteka IIOK
5.3 AnepHble peakummn
AeP peaxh 7 https://m.edsoo.ru/7f41a4a6
Utoro nio pasgeny 17

Pa3pen 6. IToBTOpuTE THHO-000010[AI0IHIT MOy /TH

6.1

IToBTOpEHME U
0600611eH1Ee
coJieprkaHusi Kypca
¢usuku 3a 7-9 knacc

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




Wroro nio pasgeny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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IIOYPOYHOE IVIAHNPOBAHUE
7 KIIACC

No

Tema ypoka

KosmmyecTBo yacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHUecKue
padoThI

Hara
U3yueHUs

JJIEKTPOHHbIE
nM(poBbIe
o0Opa3oBaTe/bHbIE

pecypchbl

du3rKa — Hayka 0
ripupoge. fByenus
TIPUPO/bI

dusnueckue IBIeHUA

dusuueckue BeJIMYUHBI U
VX U3MepeHue

Ypok-ucciiefoBaHue
"M3mepeHne TemriepaTyphbl
TIIPY [TOMOLLY )KUJKOCTHOIO
TepMOMeTpa U flaTurKa
TeMIlepaTypsb!"”

Meto/ bl HaAyYHOT O
ro3Hanus. Onucanue
(br3nuecKUx sIBJIeHUMN C
TIOMOILIbIO Mojiesiel

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

Ypok-uccnesoBanve
"ITpoBepKa rumnoTesbi:
Jla7TbHOCTH I10J1ETa 11apUKa,




MYI[EHHOTO
TOPU30HTAILHO, TEM
Oosbilie, ueM OOJIbIIIe
BbICOTA ITycKa"

CrtpoeHue BeljecTsa.

7 OnbIThI, JOKa3bIBaroLLIKe bubmmoreka LIOK
[UCKpeTHOe CTpoeHue https://m.edsoo.ru/ff09fe0a
Bell|eCTBa

3 [IBr>KeHre yacTULy Bubmorteka LIOK
BelllecTBa https://m.edsoo.ru/ff0a013e
Ypok-uccienoBaHue

g «OMBITHI TI0 HAO/TFO/IEHUTO
TeIJIOBOT'O pacCLIVpeHust
ra3oB»

10 ArperaTHble COCTOSIHUS
Bell[eCTBa
Oco6eHHOCTH arperaTHbIX
COCTOSTHUM BOJIBI.

1 O600111eHMe TI0 pa3geny bubmioreka LIOK
«ITepBOHavaibHbLIE https://m.edsoo.ru/ff0a0378
CBeJleHUs1 O CTPOeHUU
Bell[eCTBa»

MexaHHUeCKoe [IBH)KEHUeE.
12 PaBHOMepHOe U Bubmiorexa LIOK
P https://m.edsoo.ru/ff0a05c6
HepaBHOMEPHOE [IBU)KeHHe
13 Ckopoctb. EnuHuULbI bubmioreka LIOK




CKOpOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nyt1 1 BpeMeHu bubmmoreka LIOK
JIBYDKEHUS https://m.edsoo.ru/ff0a0ae4
15 Wuepuys. Macca — Mepa bubmmoreka LIOK
WHEePTHOCTHU Tel https://m.edsoo.ru/ff0a0c10
ITnoTHOCTH BellecTBa.
bubmioTeka LIOK
16 | Pacuer macchl u 06beMa
https://m.edsoo.ru/ff0a0fee
TeJsia Mo ero MJIOTHOCTH
JlaboparopHas paboTta
17 «Onpefenenue JI0THOCTU
TBEPOro Tesa»
18 PeriieHue 3a/1a4 110 Teme bubmoteka LIOK
"[InotHOCTH BemjecTBa" https://m.edsoo.ru/ff0al123c
Cusia KaK XxapakTepyucTyKa
19 B3auMo/ieicTBus Tes. Cuia
yIpyroctu. 3akoH I'yka
JlabopaTopHast paboTa
«/3yyeHne 3aBUCUMOCTHU
20 pacTsKeHUs
(medopmaliviv) Mpy>KUHEI
OT TMPUJIO’KEHHOMW CUJIbI»
71 [[fIBnenue TaroreHus.
Cua TsKecTu
22 CBsI3b MeX[y CHUION bubmmoreka LIOK

TSDKeCTH ¥ MacCou Tesa.
Bec Tena. Perienuve 3agau

https://m.edsoo.ru/ff0al1778




o TeMe "'Cuna Tskectu"

Cuna TsbKecTH Ha Jpyrux

bubmoreka LIOK

23 ry1aHeTax. dusmuyeckue
https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKU TJIaHeT

24 W3mepenue cuil. Bbubmoreka LIOK
JrHamomeTtp https://m.edsoo.ru/ff0al8cc

bubmioTeka LIOK

25 Bec tenia. HeBecoMocCThb

https://m.edsoo.ru/ff0al1778
CroxeHue IByX CWUJ,

%6 HarnpaBJIeHHbBIX 110 OJIHON Bbubmoreka LIOK
TIPSAAMON. https://m.edsoo.ru/ff0ala70
PaBHOeliCcTBYIOILIAs CUJT

57 Pemienne 3amau 1o teme
"PaBHoelicTBYOIIIast Cu"

Cwuia TpeHMs U eé BUbI.
28 TpeHue B npupose u Bubmiorexa LIOK
P PHPOA https://m.edsoo.ru/ff0a1b9c
TeXHUKe
JlabopaTopHast paboTa
«/3yueHue 3aBUCUMOCTH
CUJIbl TPEHUSI CKOJTb>KeHUsI
29 OT CWJIbI []aBJIeHUs U Bubmaorexa [IOK
A https://m.edsoo.ru/ff0alcc8
xXapakTepa
COTIPUKaCaroLXCsl
TIOBEPXHOCTEN»
30 Pelienue 3amau Ha

oripegejieHue




PaBHO/IENCTBYIOILIEN CHIbI

31

Perienue 3azau rno remam:
«Bec Tena»,
«I'pacnueckoe
n300pakeHue CUI»,
«Cunsl»,
«PaBHOZIEMCTBYIOLIAS] CHT»

bubmioTeka LIOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHast pabota o
TeMaM: «MexaHUUecKoe
JIBWKeHUe», «Macca,
IJIOTHOCTB», «Bec Tena»,
«['papryeckoe
1300pakeHue CU»,
«CHUJIbI»

33

Hasnenue. CriocoObI
yYMeHbILIeHUs 1
yBeJIUeHHsI 1aBIeHUs

bubmioTeka LIOK
https://m.edsoo.ru/ff0a20a6

34

[aBmeHue rasa.
3aBUCUMOCTb JjaBJIeHUS
rasa oT 00béma,
TeMIiepaTyphbl

bubmioreka LIOK
https://m.edsoo.1u/ff0a2376

35

[lepenaua faBneHus
TBEPBIMU TeJIaMU,
JKUJKOCTSIMUA U ra3aMu.
3akoH [lackans

bubmioTeka LIOK
https://m.edsoo.ru/ff0a25b0

36

,HHBJ'IEHI/IE B XXUJKOCTHU U
rase, BbI3BaHHOe

bubmioreka LIOK
https://m.edsoo.1u/ff0a2718




I,ELEI\/JICTBI/IEM CHUJIBbI TSOKEeCTHU

Pemienue 3amau 1o Teme

37 «/laByieHue B )XULKOCTU U Bubmmorexa [JOK
A https://m.edsoo.ru/ff0a2826
rase. 3akoH [Tackansi»
bubmmoreka LIOK
38 Coobmaionpecs cocya! https://m.edsoo.ru/ff0a2970
39 I'uppaBnvueckuii npecc Bubnmorexa [JOK
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. ITopiHeBoi
JKAJIKOCTHBIM HacoC
ATtMocdepa 3emnu u
a1 | oowam eé bubmioTeka LIOK
P https://m.edsoo.ru/ff0a2b5a
Cy1LleCTBOBAHUS
42 Bec Bo3ayxa. Bubmoreka LIOK
ATmocdepHoe jaBneHue https://m.edsoo.ru/ff0a2b5a
N3mepeHne aTMOC(hepHOro
43 aBJ'IeII){I/IH OnbIT bep Bub/morexa [OK
A ) https://m.edsoo.ru/ff0a2da8
Toppuuesv
3aBUCUMOCTh
44 aTMocdhepHOro /aB/ieHust bubmioreka LIOK
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopsi
Bapometp-anepous.
45 ATIiAoccbf Hoep aB'EJL'IEHI/Ie Bubnmorexa [JOK
p A https://m.edsoo.ru/ff0a2fc4
Ha pa3/IMUHbIX BbICOTaX
46 Perenue 3azau no teme "




ATt™mocdepHoe faBieHue"

47

[eiicTBUe )XUAKOCTU U ras3a
Ha MOrpy>KeHHOe B HUX
Tesi0. ApXume/i0Ba CUIa

bubmoreka LIOK
https://m.edsoo.ru/ff0a3276

48

JlabopaTopHast paboTa
«Ornpepenenve
BBITA/IKUBAIOIIlel CUJIBI,
JIeMCTBYIOLL[eH Ha TeJlo,
MIOrpy>keHHOe B
KHUIKOCTb»

bubmioTeka LIOK
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHast paboTa 110
Teme «VccmemoBaHye
3aBUCUMOCTH Beca TeJia B
BOJIe OT 00bEMa
TIOTPY/KEHHOH B )KH/JKOCTh
YacTH Tesa»

bubmioTeka LIOK
https://m.edsoo.ru/ff0a3514

50

ITnaBanHue Ten

bubmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTopHast pabora
"KoHcTpyupoBaHue
apeomMeTpa Uy
KOHCTPYUPOBaHUe JIOAKU U
orpeziesieHue eé
rpy30004bEMHOCTH"

52

Pelienue 3azau rno temam:
«ITnaBanue cynoB.
BosgyxoruiaBaHue,

bubmmoreka LIOK
https://m.edsoo.ru/ff0a3654




«/laB/ieHre TBepAbIX Tel,
JKUJIKOCTeU U ra30B»

53

KonrposnpHast paboTa o
TeMe «/laByieHre TBEpbIX
TeJ, )KUJKOCTeU U ra30B»

54

MexaHnuueckasi paboTta

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

55

MorgHocTs. Egvannpl
MOILIHOCTH

bubmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-ucciiefoBaHue
"Pacuét MOITHOCTH,
pa3BUBaeMoOM NpU NogbEMe
T0 JieCTHULIe"

57

IIpocThie MeXaHU3MBI.
Preruar. PaBHOBecue cuit Ha
pbluare

58

Pbluaru B TeXHUKe, ObITY U
nipupoe. JlabopaTopHast
pabota «VccnemoBanue
YCJIOBUM paBHOBECUSI
PbIdara»

0.5

bubmioTeka LIOK
https://m.edsoo.ru/ff0a478e

59

Pemienune 3amau 1o teme
«¥Y CJI0BUSL paBHOBECHUS
pblyara»

bubmoreka LJOK
https://m.edsoo.ru/ff0a48a6

60

KosdduimeHT rnosesHoro
JeliCcTBUsL MeXaHH3Ma.

0.5




JlaboparopHasi paboTta
«M3mepenue KII/]
HaKJIOHHOM TJIOCKOCTH»

61

Perienue 3azau o teme
"Pabora, morHoCTh, KIT/"

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

62

MexaHuyeckas SHeprus.
Kunetnueckas u
TIOTeHL{aibHast SHeprus

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

63

3aKOH COXpaHeHH!s
MeXaHWYeCKOM SHepruv

bubmioTeka LIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIepUMEHT 110
Teme
"JKCcriepuMeHTabHOe
orpefie/ieHUe U3MeHeHHUs
KWHETHUUYeCKOW 1
MOTeHIUaIbHOW SHEePTUU
TIPU CKaTbIBAaHUU TeJjia 10
HaK/IOHHOM TJIOCKOCTH"

65

KontponbHast pabora o
Teme «Pabora u
MOILHOCTb. DHEPTUSI»

66

Pe3sepBHblii ypok. Pabora c
TeKCTaMHU 110 TeMe
"MexaHuueckoe
IBIKeHue"

bubmmoreka IIOK
https://m.edsoo.ru/ff0adee6

67

Pe3sepBHblii ypok. Pabora c
TEKCTaMH T10 TeMe

bubmioreka LIOK




" [laByieHre TBEPABIX Tel,
JKMAKOCTeN U ra3oB"

https://m.edsoo.ru/ff0adffe

PesepBHbIit ypok. Pabora c
TEKCTaMH I10 TeMe

68
"PaboTa. MOIIHOCTB. 1
OHeprus"
OBLIEE KOJIMYECTBO
68 12

YACOB IIO ITPOI'PAMME




8 KV/IACC

No KoinuecTBo yacos
JJIEKTPOHHbIE
Jdara nuppoBbIe
n | Tema ypoka KoHTpo/ibHbIE IIpakTHUecKue
Bcero HU3y4eHUs oOpa3oBaTe/bHBIE
/ paboThI paboThI
pecypchbl
n
OCHOBHBIE M10JI0’KeHUs!
MOJIEKYJIAPHO- 1 Bubmioreka IJOK
KWHeTUYeCKOW TeOpUU U UX https://m.edsoo.ru/ff0a5256
OMbITHBIE IO TBEpP)KAeHUs
Macca v pasmep aTOMOB U 1
MOJIEeKYJI
Mopenu TBEpA0TO,
YKUJKOTO ¥ ra3000pa3HOro 1 Bubmorexa LIOK
A - p https://m.edsoo.ru/ff0a540e
COCTOSIHUM BellleCTBa
OOmbsicHeHHE CBOMCTB
TBEPZ0r0, )KUJKOT0 U
ra3000pa3HOTo COCTOSTHUM 1
BelllecTBa Ha OCHOBe
T0JIOXKEHUM MOJIEKYJISIPHO-
KWHeTUYeCKOW TeOpuun
Kpucranniueckue u 1 bubmoteka LIOK
amop(dHbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHue u 1 bubmoTeka [IOK

KalWISIPHOCTb.
IToBepxHOCTHOE

https://m.edsoo.ru/ff0a5530




HaTsDKeHune

TernsioBoe pacivpeHue U

bubmoTeka [IOK

"NccnenoBanue siBieHUs
TeryioobMeHa 1pu

7
cKartue https://m.edsoo.ru/ff0a5a26
Temnepartypa. CBs3b
g TeMIlepaTyphbl CO
CKOPOCTBIO TET/IOBOTO
JIB>KEHHSI YaCTHI]
BHyTpeHHss SHeprus.
yIP P bubmmoreka [IOK
9 Crioco0bl U3MEHEeHHSs
. https://m.edsoo.ru/ff0a5c60
BHYTpPEeHHel SHepruu
bubmoTeka LIOK
10 Bugbl Tenionepegauu
A PeA https://m.edsoo.ru/ff0a6412
Ypok-kKoH(bepeHLs
"I[TpakTHueckoe
1 HCII0/Ib30BaHKe TeIUIOBBIX Bbubmoreka LIOK
CBOMCTB BellleCTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasioB B LIeJISIX
sHeprocObepexxeHus"
12 KonuuecTBo TervioTsl. Bbubnmoreka LIOK
Y nenbHas TEMJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHMe Teri0BOro
13 Oananca. TerooOmeH 1 Bubmorexa [OK
) https://m.edsoo.ru/ff0a7088
TeTJIOBOe paBHOBecHe
14 | JlabopaTtopHasi pabora bubmoTeka [IOK

https://m.edsoo.ru/ff0a6a98




CMeIlVBaHWUH XOJI0JHOU 1
ropsiuer Bozbl"

Pacuet Ko/mmuecTBa
TEeIJIOThI, HEOOXOAMMOI'0

15 [I/I1 HarpeBaHu4 Tejia U
BbI/IE/ISIEMOT0 UM MPU
OXJIXK/IeHUU
JlabopaTtopHast paboTa
16 "On Pe) eJIIe)HI/Ie g enbHOMN Bubmmorexa TOK
peA YA Y https://m.edsoo.ru/ff0a6bb0
TeIJIOeMKOCTH BellleCTBa
JHeprus TorJvBa.
17 Y nenbHas TeTI0Ta Bubmiorexa LIOK
A https://m.edsoo.ru/ff0a7b5a
CropaHus
IInaBneHue u
OTBep/leBaHHe
PA bubmoTeka LIOK
18 KPUCTA/VIMYECKHX TeJl.
https://m.edsoo.ru/ff0a71d2
Y nenbHas TerioTa
Ti/IaB/IeHUsT
JlabopaTtopHast pabora
19 "On E EJ'IEHI/IE g enbHOMN Bubnmorexa [JOK
PeA A Y https://m.edsoo.ru/ff0a72fe
TeTJIOThI T/IaB/IeHUs Jib/la
20 [Tapoobpa3oBaHue 1 bubmoteka LIOK
KOHJeHcauus. VicriapeHue https://m.edsoo.ru/ff0a740c
21 | Kunenue. Y enbHas bubnmoreka IIOK

TervioTa napoo6pa30BaH1/IH
M KOHJEeHCall1H.

https://m.edsoo.ru/ff0a786¢




3aBHCUMOCTh TeMIepaTypbl
KUTIeHHUsI OT aTMOC(epHOTo
JaBJIEHUST

22

BiiaxkHOCTh Bo3AyXa.
JlabopaTopHast pabora
"OnpepeneHue
OTHOCHTE/TbHOM BIIaXKHOCTH
BO3Jyxa"

bubmmoreka ITOK
https://m.edsoo.ru/ff0a7628

23

Pertenue 3asiau Ha
onpeesieHUe BJIa)KHOCTU
BO3/yXa

24

[TpuHIUIBL pabOoTHI
TEIUIOBBIX JJBUTATe/Iel.
[Taporas TypOuHa.
[lBuraTe/ib BHYTPEHHETO
CropaHust

25

KII/ TerioBoro
nBurate/isi. TemnnoBble
JIBUraTe/Iv U 3a1ura
OKpY>Karollel cpeJibl

bubmoteka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHUs U
TipeBpallleHUs SHepPTruy B
TEeTUIOBBIX MPOLieccax

27

ITogroroBka K
KOHTPOJILHOM pabore 110
Teme ""TerioBble SIBJIEHUS.
V3MeHeHue arperaTHbIX

bubmoTeka [IOK
https://m.edsoo.ru/ff0a83f2




COCTOSIHUM BelllecTBa"

28

KonrposeHast paboTta o
TeMe "TerioBble SBIeHUA.
V3MeHeHVe arperaTHbIxX
COCTOSIHUM BelljecTBa"

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

29

Onexktpusauud Tesl. [IBa
poJa 3/1eKTPUUeCKUX

3apsoB

30

Ypok-uccienoBaHue
"OneKTpur3aLnys Tes
VHAYKLWEeN U Tpy
COTIPUKOCHOBEHUH"

31

B3anmopeiicTBre
3apsUKEHHBIX Tesl. 3aKOH
Kysona

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

32

DIeKTpUUecKoe Tose.
HanpspkeHHOCTB
3/1eKTPUYECKOr0 TOJISL.
[IpuHLMI cyneprno3unumn
3/IeKTPUUECKUX TI0/IeN

bubnmoreka IIOK
https://m.edsoo.ru/ff0a8a0a

33

HocuTenu anekTprueckux
3apsAI0B. DJjleMeHTapHbIN
3apsiz. CTpoeHue aToMa

34

IIpoBogHMKY U
[V3/IeKTPUKU. 3aKOH
COXpaHeHUsI

bubnmoreka IIOK
https://m.edsoo.ru/ff0a8ef6




3JIEKTPHUYECKOTI'O 3apsaia

Pertenue 3asiau Ha

35 TpUMeHeHre CBOWCTB Bubmorexa [JOK
P https://m.edsoo.ru/ff0a90cc
3/IeKTPUUECKHUX 3apsiioB
ONeKTpUYeCcKui TOK,
yCJIOBUS €70
36 CyLLleCTBOBaHUSA Bubmorexa [OK
Y ' https://m.edsoo.rw/ff0a95a4
NcTounuku
37IeKTPUUECKOT0 TOKa
37 [ elicTBYS 3/1IeKTPUUYECKOTO Bbubmoreka LIOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBaHue
" [leticTBUE
38 3/IEKTPAYECKOTO T0J151 Ha 1
TIPOBOJHUKU U
JUSEKTPUKA"
OneKTpuyecKuii TOK B
39 MeTaslIax, XUAKOCTAX U Bubnmorexa [JOK
daa https://m.edsoo.ru/ff0a9838
rasax
40 OJleKTpuyecKas LeTlb U eé
COCTaBHbIe YaCTH
Cuna Toka. JlabopaTopHast
pabora "V3mepeHue u bubmoreka IIOK
41 0.5
peryaupoBaHue CUJIbI https://m.edsoo.ru/ff0a8bd6
TOKa"
42 | OnekTpuueckoe 0.5 bubmmoteka ITOK




HarpspkeHue. BosisTMmeTp.
JlaboparopHasi pabota
"N3mepeHue u
peryaupoBaHue
HanpsoKeHus"

https://m.edsoo.ru/ff0a9e14

43

CorpoTuBieHUe
IIPOBOJIHUKA. Y [le/IbHOe
COTIPOTHBJ/IEHUE BellleCTBa

bubnmoreka IIOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTopHast pabora
"3aBUCHUMOCTD
3/IeKTPUUECKOTO
COTIPOTUBJIEHUS
TIPOBO/JHUKA OT €ro J/IUHBI,
TUIOLIA TN TIOTIEPeYHOTO
ceuyeHus U maTepuana"

bubmoreka IIOK
https://m.edsoo.ru/ff0aa738

45

3aBUCHMOCTb CUJIbI TOKA OT
HarpsbkeHus. 3aKkoH Oma
JJ1 y4yacTKa Lienu

bubmoreka IIOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTopHast paboTa
"UccnenoBanue
3aBUCMMOCTH CUJIbI TOKa,
WZYILIero uepe3 pe3ucTop,
OT COTIPOTHBJIEHUS
Pe3rCTopa U HarpsKeHUst
Ha pe3ucTtope"

bubmmoteka ITOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBarensHOE U
riapasiiesibHoe COe/IMHeHUsI




MPOBOJHHWKOB

JlabopaTopHast pabora
"[IpoBepka npasusa
CJI0’KeHHUsI HallpsDKeHUH

Bbubmoteka LIOK

48
IIpY 110C/Ie0BaTeIbHOM https://m.edsoo.ru/ff0aaa58
COeJUHEHUHU [IBYX
pesncTopoB”
JlabopaTopHast pabora
"[IpoBepka rpasua zJis
49 CI/IJI1)I:I T;)Ka I pI/I ) Bubmorexa [JOK
P https://m.edsoo.ru/ff0aadle
rapa’suie/lbHOM
COeIMHeHUU pe3uCTopoB"
Pemrenne 3amau Ha
=0 rpuMeHeHyve 3aKkoHa OMma Bbubmoreka IJOK
[T pa3/IAuyHOro https://m.edsoo.ru/ff0aaf8a
COeJJMHEeHUs! POBOHUKOB
PaboTa ¥ MOII[HOCTb
bubmoteka LIOK
51 3/IEKTPUYECKOTO TOKa.
https://m.edsoo.ru/ff0ab124
3akoH [[xoysns-JleHnia
JlaboparopHas paboTa
- "Ornpesenenvie paboTel U Bbubnmoreka LIOK
MOILLIHOCTH 3JIGKTPUUECKOr'0 https://m.edsoo.ru/ff0ab3e0
TOKa"
53 OneKTpuyecKye Lerny U Bbubmoreka LIOK

roTpeouTe N
3/IEKTPUUECKOHN SHEPTUH B
obiTy. KopoTKoe

https://m.edsoo.ru/ff0ab660




3dMbIKdHHE

IToarororka K
KOHTPOJIbHOM paboTe 1o
TeMe "OJeKTpuuecKre

54 3aps/bl. 3apsUKeHHbIe TeJia bubmotexa IOK
N https://m.edsoo.ru/ff0abd2c
Y YX B3aUMOJeNCTBUS.
[TocTosiHHBIM
3/1eKTpUUeCcKuii ToK"
KonrposeHast paboTta o
TeMe "OJleKTpUuecKue
3aps/bl. 3apsUKeHHbIe TeJia Bbubmmoreka [IOK
> Y VX B3aUMO/JeNCTBUS. https://m.edsoo.ru/ff0abea8
[TocTostHHBIM
3/1eKTpUYeCKui TOK"
c6 [TocTosIHHBIE MarHUTBI, UX
B3aUMO/IEICTBUE
Ypok-ucciesoBaHue
57 | "W3yueHue mosei Bubmaorexa OK
" https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MarHUTOB
MaruuTtHoe noJie.
MarnuTtHoe noJie 3eMJiv U Bbubnmoreka LIOK
>8 €ro 3HaueHue [J1s1 JKU3HU https://m.edsoo.ru/ff0acOba
Ha 3emie
59 OmneIT OpcTesa. Bbubmoreka LIOK

MarsuTHoe 11071e
3/IEKTPUUECKOT0 TOKa
MarsHuTHoe 1oJsie KaTylK1

https://m.edsoo.ru/ff0ac1d?




C TOKOM

60

[IpumeHeHue
3/IEKTPOMAarHUTOB B
TexHUKe. JlTabopaTopHas
pabota "V3yueHue
JeHACTBUSI MArHUTHOTO
TIOJ/TSI Ha TIPOBOZHUK C
TOKOM"

0.5

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

61

OJIeKTpOJBUraTe/ib
IIOCTOSTHHOT'O TOKa.
Ncnonb3oBanue
3/1eKTpOJBUTaTeIen B
TeXHUYEeCKUX YCTPOMCTBaX
Yl Ha TPaHCIIopTe.
JlaboparopHas paboTta
"KoHcTpyupoBaHue u
n3yueHue paboThI
3/ieKTpoABUrarens"

bubmoTeka IIOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apasies. 3akoH
3/71eKTPOMarHUTHOM
vHayKuuu. [Ipasuio Jlenua

63

OneKTporeHeparop.
Crioco0blI rostyueHust
3JIEKTPUYECKOW SHEPIUM.
OJIeKTPOCTaHLIMU Ha
BO300HOB/ISIEMbIX
VICTOYHUKAaX Hepruv




64

ITogroroBka k
KOHTPOJILHOH paboTe 1o
TeMe "DJeKTpuYecKue 1
MarHUTHGIE SIB/IeHUs"

65

KonrposeHast pabota o
TeMe "O/eKTpuyeckre 1
MarHuTHbIe SIBJIeHUs "

bubmmoreka ITOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. Pabora c
TeKCTaMH 10 Teme
"TerioBble IB/IeHUST"

bubmoteka LIOK
https://m.edsoo.ru/ff0acc5e

67

Pe3epBHbiii ypok. Pabora c
TEeKCTaMH 10 TeMe
"[TocTosTHHBIN
3JIEKTPUUECKUM TOK"

bubmoTeka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHbiit ypok. Pabota c
TEeKCTaMH 10 TeMe
"MarHuTHbIe AB/IeHUd"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

14.5




9 K/IACC

N KosmnuecTBo uacoB O/eKTpOHHbIEe
[
Jdara nudpoBbie
n/ | Tema ypoka KoHTpo/bHBIE IIpakTHUecKue
Bcero U3yUYeHHs oOpa3oBare/bHbIE
n padoThbI padoThI
pecypchbl
1 MexaHuueckoe JBUXKeHUe. 1
MarepuasnbHas TOUKa
CucrteMa oTcyeTa. bubmmoteka IIOK
2 OTHOCHTE/ILHOCTh 1 https://m.edsoo.ru/ff0ad47
MeXaHUUeCKOTO JIBMYKEeHUsI 4
bubmioTeka [IOK
PaBHOMeEpHOE
3 . 1 https://m.edsoo.ru/ff0ad19
NIPSIMOJIMHEHOe IBIDKEeHHe .
HepaBHomepHoe
4 TIPSIMOJIMHEMHOe IBIKEeHHe. )
CpefiHsisi U MTHOBEHHast
CKOPOCTh
[TpsiMonuHelHOe bubmoTeka LIOK
5 PaBHOYCKOpPeHHOe 1 https://m.edsoo.ru/ff0ad8d
JIBIDKeHHe. Y CKOpeHre 4
CKOpOCTb TIPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOT'0 )
nekeHus. ['paduk
CKOPOCTH
7 JlaboparopHast paboTa 1 1 bubmoTeka LIOK

"OrnpejeneHye yCKOpeHUst

https://m.edsoo.ru/ff0adb1




TeJIa TIPH PaBHOYCKOPEHHOM

I'yka

JBYDKEHUU T10 HAKJIOHHOM 8
IIJIOCKOCTH"
CBoOoHOe TajieHne Ter.
8
OmnbiTel ["anunes
PaBHOMepHOe JBIKeHue 110
OKpy>kHOCTHU. [Teprog u Bbubmoreka IIOK
9 yacroTa obparreHus. https://m.edsoo.ru/ff0ael7
JIuHeliHas U yrioBas 6
CKOPOCTH
10 LleHTpOCTpEMUTENBHOE
yCKOpeHue
[Tepseiii 3akoH HeroToHa. Bubmorexa [OK
11 https://m.edsoo.ru/ff0ae61
BekTop cuibl )
Bropoii 3akoH HetoTOHa. Brbmorexa LIOK
12 . https://m.edsoo.ru/ff0ae72
PaBHopevicTBYOIIasA cuia a
Tpetuii 3akoH HeroToHa. Bubnmoreka [IOK
13 https://m.edsoo.ru/ff0ae98
Cyniepniosunys cun )
Pemienue 3azau Ha Bbubmioreka IJOK
14 IpYMeHeHle 3aKOHOB https://m.edsoo.ru/ff0aeb6
HeroToHa c
bubmmoreka IIOK
Cwuna yripyroctu. 3akoH
15 https://m.edsoo.ru/ff0aeca

2




Perienue 3a/ia4d 110 TeMe

16
«Cwuia yrpyroctu»
JlabopaTopHast pabora bubmmoreka IIOK
17 «OrnpejerneHue >XeCTKOCTU https://m.edsoo.ru/ff0aee2
TIPY>KUHBD» 8
bubmoTeka [IOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af73
8
bubmioTeka [IOK
Pemtenne 3azmau 1o Teme
19 https://m.edsoo.ru/ff0afa2
«Cwnna TpeHus» 6
JlabopaTopHast paboTa
N bubmoTeka [IOK
Ornpenenenue
20 https://m.edsoo.ru/ff0af8b
KO3 uLIeHTa TpeHust .
CKObXeHus1" -
Perienue 3azau ro teme Bbubnumoreka LIOK
21 "3akoHbl HeroToHa. Cuia https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna TpeHus" e
Cuna TsKecTy 1 3aKOH
bubmmoreka ITOK
BCEMHPHOI'O TATOTEHUSI.
22 https://m.edsoo.ru/ff0af04
YckopeHue cBOOOJHOTO 4
najieHust -
Ypok-KoHbepeH1Lus
" [IBU>KeHue TeJl BOKPYT
23 rPaBUTALIMOHHOTO LIeHTpa

(ConneuHas cucrema).
lNamakTkn"




Perienue 3a/ia4d 110 TeMe

bubmmoreka ITOK

24 "Cusia TSUKeCTU U 3aKOH
., https://m.edsoo.ru/ff0af5f8
BCEMUPHOI'O TATOTeHUs!
ITepBast KocMHUueckas Bubmoreka IJOK
25 cKopocTb. HeBecoMocCTh U https://m.edsoo.ru/ff0af33
reperpy3ku c
PaBHOBecue maTtepuanbHON
TOUKU. AGCOFOTHO TBEpIOE bubmoreka LIOK
26 Tes10. PaBHOBecue TBEpZAOro https://m.edsoo.ru/ff0afe3
Tesa C 3aKperyiEHHON 0ChIO 6
BpallleHusI
27 MowmeHT cusbl. LleHTp
TSDKeCTH
Perienue 3azau 1o teme bubmioTeka [IOK
28 "MomeHT cusbl. LleHTp https://m.edsoo.ru/ff0b02b
TshKecTH" 4
[ToAroToBKa K KOHTPOJIBLHOM
bubmmoreka ITOK
paboTe 110 TeMe
29 o https://m.edsoo.ru/ff0b040
MexaHuueckoe BIUKeHHe. 3
B3aumopeiictBue Ten" B
KontponbHasi pabora o
y bubmoTeka LIOK
Teme "MexaHHWueckoe
30 . https://m.edsoo.ru/ff0b06e
JBKeHue. BzaumopencTeue .
Ten" -
31 Nwmnynec Tena. IMitynse Bubmioreka ITJOK

CWIbl. 3aKOH COXpaHeHUst
MMIYJIbCa. YTIPyroe u

https://m.edsoo.ru/ffOb07f
a




HeyIpyroe B3auMo/|elCTBHUE

Pentenue 3asiau 1o Teme

bubmoTeka [IOK

32 "3aKOH COXpaHeHUs https://m.edsoo.ru/ff0b096
MMITyJibca" c
Ypok-KoH(epeHLus
33 "PeakTHBHOE JIBUKEHUE B
TIpUPOJe U TeXHUKe"
MexaHnueckasi paboTa u Brbmorexa [IOK
34 https://m.edsoo.ru/ff0b0a8
MOLL{HOCTb 4
bubmioTeka [IOK
PaboTa cubl TSHKeCTH, CUTbI
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTU U CUJIbl TPEHUS 3
JlabopaTopHast paboTa
«Omnpezeniedrie paboThI CHITBI
36 TPeHUs P PaBHOMEPHOM
JBIDKEHUU TeJla To
rOPU30HTAIbHOM
TIOBEPXHOCTH»
37 CBsI3b 9Hepruu 1 paboTHI.
IToTeHianbHas SHeprus
Kunertnueckas sHeprus. bubmmoreka ITOK
38 Teopema 0 KWHETHUECKOH https://m.edsoo.ru/ff0b0c3
SHepruu 2
39 3aKOH COXpaHEeHHWs SHEPTUU

B MeéXdHHKe




JlaboparopHas paboTta

bubmoTeka IIOK

40 «/3yueHure 3aKOHa https://m.edsoo.ru/ff0b12f
COXpaHeHHsl IHePTUu» e
bubmmoreka ITOK
KonebaTesnbHoe ABWKEHUE U
41 https://m.edsoo.ru/ff0b185
ero XapaKTepUCTUKH 3
3aryxaroiue KoaebaHUs. bubmmoreka ITOK
42 BbIHYKIeHHbBIe KOTe0aHUs. https://m.edsoo.ru/ff0b20f
Pe3oHaHC 0
43 MaTtemaTuueckuii u
TIPY>KUHHBINA MasiTHUKH
Ypok-uccnenoBaHye
bubmmoteka IIOK
«3aBUCHUMOCTh TIepro/a
44 N https://m.edsoo.ru/ff0b197
KosebaHU OT XKeCTKOCTH R
TIPY>KUHBI ¥ MacChI TPy3a» N
45 [TpeBpalljeH1Ee SHEPTHUU TPH
MeXaHUUeCKUX KOomeOaHUsIX
JlabopaTopHast paboTa
bubmoTeka [IOK
«OmnpepenieHre 4aCTOThI U
46 . https://m.edsoo.ru/ff0blae
repro/ia KosiebaHuit .
TIPY>KUHHOT'O MasiTHUKa» -
JlabopaTopHast paboTa
«[IpoBepka He3aBUCHMOCTH Bubmioreka IJOK
47 nepro/ia KojiebaHuii rpy3a, https://m.edsoo.ru/ff0b197

TNIO/|BEILIEHHOT 0 K HUTH, OT
Macchl rpy3a»

el




48

MexaHuuecKre BOJIHBI.
CBolicTBa MEXaHUUYECKHX
BOJIH. HPO,E[OJ'IBHBIG n
rnoriepeyHbie BOJ/THBI

bubmoTeka [IOK
https://m.edsoo.ru/ff0b21f
e

49

Ypok-kKoHbepeHLus
"MexaHnuecKye BO/JIHbI B
TBEP/OM TeJIe.
CelicMHUUYeCKHe BOTHBI"

50

3ByK. Pacripoctpanenue u
OTpa’keHue 3ByKa

51

Ypok-uccienoBaHue
"HabsroieHre 3aBUCUMOCTH
BbICOTHI 3ByKa OT YaCTOThI"

52

['POMKOCTB 3BYKa U BbICOTA
TOHA. AKYCTU4eCKUU
pPe30HaHC

53

Ypok-KoH(pepeHLYs
"YnbTpasByK U MHGPa3BYK B
TIPUPO/JIe U TEXHUKe"

bubmmoteka ITOK

https://m.edsoo.ru/ff0b23c
a

54

[ToaroroBka K KOHTPOJBHOU
paboTe 110 TeMe "3aKOHBI
coxpaHeHusi. MexaHUuecKue
Koe6aHus1 ¥ BOJIHBI"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f
0

55

KontponbHast pabora o
TeMe "3aKOHbI COXpaHeHHs.
MexaHuueckue KonebaHus U




BOJIHBI"

bubmmoreka ITOK
O/IeKTpOMarHUTHOe TioJie.
56 https://m.edsoo.ru/ff0b2ab
OJIeKTPOMAarHUTHbIE BOJIHBI o
CaoiicTBa
57
3/1eKTPOMAarHUTHBIX BOJIH
Ypok-koHbepenius "llkana
3/1IeKTPOMarHUTHBIX BOJIH. bubmmoteka IIOK
58 Ncnonb3oBanue https://m.edsoo.ru/ffOb2fe
371eKTPOMAarHUTHBIX BOJIH 6
JUISI COTOBOM CBSI3U"
Ypok-uccrienoBaHye
"M3yuyeHne CBOMCTB Bbubmioreka IJOK
59 3/IeKTPOMAarHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
TIOMOII[bI0 MOOUTBHOTO C
TenedoHa"
Pentenue 3asiau Ha
60 orpejeneHre YacTOThI U
J/TUHBI 3/1IEKTPOMarHUTHOM
BOJIHBI
OJleKTpoMarHUTHasi MpyUpo/ia Bubmoreka IIOK
61 cBeta. CKOpPOCTB CBeTa. https://m.edsoo.ru/ff0b31d
BosiHOBBIE CBOMCTBa CBeTa 0
Nctounuku cBeta.
N bubmioTeka [IOK
[IpsimonivHeltHOe
62 https://m.edsoo.ru/ff0b365

pacrpocTpaHeHue CBeTa.
3armenus ComnHia U JIyHeI

8




63

3aKOoH OTpa)keHHUs CBeTa.
3epkasa. PellieHue 3aau Ha
TIpUMeHeHre 3aKOHa
OTpa’KeHHsl CBeTa

bubmoTeka [IOK
https://m.edsoo.ru/ff0b38c
4

64

[Tpenomnenuve cBeTa. 3aKOH
TIpeJIOMJIeHUs CBeTa

bubmmoteka IIOK
https://m.edsoo.ru/ff0b3ae
a

65

IToniHOE BHYTpEeHHee
OTpa’keHUe CBeTa.

W cnonb3oBaHue MOJHOTO
BHYTPEHHEro OTpakeHus B
ONTUYECKUX CBETOBOJAX

bubmmoreka IIOK

https://m.edsoo.ru/ff0b3c5
C

66

JlaboparopHast paboTa
"UccnenoBanue
3aBUCUMOCTH YIJIa
TMpeJIOMJ/IEHUSI CBETOBOTO
Jly4da OT yrJia NaJieHys Ha
rpaHuiie "BO34yxX-CTekno""

67

Ypok-KoHbepeHIs

"M crionb30BaHue OTHOTO
BHYTPEHHET0 OTPaKeHUSs:
CBETOBO/IHI,
OINTHUKOBOJIOKOHHASI CBSI3b"

68

JIunsel. OnTruuyeckas cusia
JIMH3BI

bubmoTeka [IOK
https://m.edsoo.ru/ff0b3f2
C

69

[MTocTpoeHue n300pa>keHNH B

bubmmoreka ITOK




JINH3aX

https://m.edsoo.ru/ff0b444
a

JlaboparopHas paboTa
"OrnpeneneHue (hOKyCHOTO

bubmmoteka IIOK

70 N https://m.edsoo.ru/ff0b420
PaCCTOSTHUS U ONITUUECKON 5
CHWJIBI cOOUMparoItieid TMH3bI" -
YpoK-KOHbepeHLys Bubmoreka IIOK
71 "OnTrueckue JIMH30BbIe https://m.edsoo.ru/ff0c0a7
riprbophI" e
bubmoTeka LIOK
I'na3 kak onrryeckas
72 https://m.edsoo.ru/ff0b468
cucTema. 3peHue 4
Ypok-kKoH(epeHLus
73 "NedekTnl 3peHus. Kak
COXpaHUThb 3peHue"
Pa3noxeHue 6enoro ceera B
bubmmoreka ITOK
criektp. OnibITel HBrOTOHA.
74 https://m.edsoo.ru/ff0c0f4
Crio)keHHe CIIeKTpa/bHbIX c
1iBeTOB. [lucnepcus ceeta -
JlaboparopHast paboTa
"OMnBITHI 110 Pa3JIOKeHUI0
Gesnoro cBeta B CIIEKTp U Bbubmuoreka LIOK
75 BOCIIPUATHIO LIBeTa https://m.edsoo.ru/ff0cOe2
TIpeIMeTOB MPU UX a
HaO/TFo/IeHUH uepes
1[BeTOBbIe (DUIbTPHI"
76 YPOK-NPakKTUKyM




"Bo/IHOBBIE CBOMCTBA CBETa:
Jucniepcusi, UHTephepeHLIus
u audpakuys”

OneiTel Pe3epdopaa u

bubmmoreka ITOK

77 https://m.edsoo.ru/ff0c12a
TJIaHeTapHast MoJie/lb aToMa 3
78 IToctynatel bopa. Mogesns
aroma bopa
Ncnyckanue v norJiomjeHve bubmmoteka ITOK
79 cBeTa aTOMOM. KBaHTHI. https://m.edsoo.ru/ff0c144
JIuHeliuaTble CIIeKTpPbI c
Y POK-NpakTUKyM bubmmoteka IIOK
80 "HabmtoieHre CrieKTpoB https://m.edsoo.ru/ff0c155
ucrycKaHus" 0
bubmmoteka ITOK
81 Pafii0akTHUBHOCTH U €€ BU/IbI https://m.edsoo.ru/ff0c167
2
CTpoeHue aTOMHOTO si/ipa Brbmorexa ITOK
82 P ADé. https://m.edsoo.ru/ff0c18a
Hyxkionnas mozesns .
bubmmoreka ITOK
PamnoakTrBHBIE
83 https://m.edsoo.ru/ff0clal
nipeBpaitleHus1. M30Torbl 4
Pemrenne 3azau 1o teme: Bubmoreka ITOK
84 "Pai0aKTUBHBIE https://m.edsoo.ru/ff0c1b4
rpeBparttieHus"” a
85 [Tepuop nonypacnaza




Ypok-KoH(pepeHLYs
"PasiioakTVBHbBIE U3/TyYeHUs

bubmoTeka [IOK

86 https://m.edsoo.ru/ff0c212
B [IPUPO/Jie, MeIULIHE, 6
TexHuke"
AnepHble peakijyu. 3aKOHbI Bubmioreka IJOK
87 COXpaHeHUs 3apsiJ0BOr0 U https://m.edsoo.ru/ff0c1c5
MacCOBOI'0 YMCes 8
OHeprus CBsI3U aTOMHBIX Bubmioreka IJOK
88 snep. CBsa3b Macchl U https://m.edsoo.rw/ff0c1d7
SHepruu a
89 PellieHue 3ajjau no teme
"AnepHble peakiun"
Peakiiuu cuHTe3a U Jje/ileHust bubmmoteka ITOK
90 saep. ICTOUHMKY SHepruuv https://m.edsoo.ru/ffO0c1e8
CoJtHila 1 3B&3, 8
Ypok-KoHbepeH1Lus
"fmepHas SHepreTUKa.
91 [elicTBYSI pafilu0aKTUBHBIX
V3/TyueHUI Ha JKUBbIE
OpraHu3msbI"
[ToAroToBKa K KOHTPOJIBHOM
paboTe 110 Teme bubmmoreka ITOK
92 "D/1IeKTpOMarHuTHoe IoJ1e. https://m.edsoo.ru/ff0c223
OneKTpOMarHUTHbIE BOJTHBI. e
KsaHTOBBIe sB1I€HUS"
93 KontponbHast pabora o




TeMe "OJIeKTPOMarHUTHOE
rosie. JJIeKTPOMarHUTHbIe

Bo/sIHBLI. KBaHTOBRIE siB/IeHUS"

[ToBTOpeHue, 006001IIEHNE.
JlabopaTopHbIe pabOTHI 10

bubmoTeka [IOK

94 . https://m.edsoo.ru/ff0c245
Kypcy "B3aumojencrsue a
Ten" -
[ToBTOpeHue, 060b1IIEHNE.
PelieHrie pacueTHBIX U Bubmorexa [IOK

95 https://m.edsoo.ru/ff0c257
KaueCTBeHHBIX 3a/1ay T10 )
TeMe "TerioBbIe Mpoiiecchl” B
[ToBTOpeHue, 00001IIEHNE.
Pelienve pacyeTHbIX U Bubmioreka IJOK

96 KaueCTBeHHBIX 3a/au 1o https://m.edsoo.ru/ff0c2a2
teme "KIT/I TerioBbIx 2
JnBuratenen”
[ToBTOpeHue, 060b1IIEHNE.
Perienue pacueTHbIX U bubmmoreka LIOK

97 KaueCTBeHHBIX 3a/au 1o https://m.edsoo.ru/ff0c2b3
Teme "KI1/] 0
3/1eKTPOYCTaHOBOK"
[ToBTOpeHue, 060b1IIEHNE. Bubmioreka [JOK

98 JlabopaTopHbie pabOoTHI 110 https://m.edsoo.ru/ff0c2c5
Kypcy "CBeToBble siBjeHUA" 2

99 [ToBTOpEeHMe, 06001IeHNe. bubmoTeka [IOK

PaboTa c TekcTaMu 110 TeMe
"3aKOHBI COXPAHEHUS B

https://m.edsoo.ru/ff0c2d6
a




MeXaHuKe"

[ToBTOpeHue, 006001IIEHNE.

bubmoTeka [IOK

100 PabGoTa c TekcTamu 1o TemMe 1 https://m.edsoo.ru/ff0c2e8
"KosiebaHus ¥ BOTHBI" 2
[ToBTOpEHME, 060OIIEHHE. bubmmoreka ITOK

101 Pabora C TekcTamu 1o Teme 1 https://m.edsoo.ru/ff0c304
"CseToBbIe gBjieHUd" 4
[ToBTOpeHue, 06001IIEHNE.

102 'I‘Da60Ta C TeKCTaMH 10 Teme )

KBaHTOBas v sijepHas
bu3mka"
OBIIEE KOJIMYECTBO YACOB
102 27

I10 ITPOI'PAMME







YUYEBHO-METOJUYECKOE OBECIIEUEHHNE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI V11 YYEHUKA

» ®u3mKa: 7-i kacc: 6a30Bbil ypoBeHb: yueOHUK, 7 Kinacc/ [lepoiikud .M.,
VBanoB A.W., AkirnoHepHoe 0011jecTBO «M3aaTennbecTBO «IIpocBeliieHrex»

*» ®u3umKa: 8- Kmacc: 6a30BbIN YpOBeHb: YuebHUK, 8 Kinacc/ [TepoimkuH U.
M., VBanoB A. ., AkijnoHepHoe 006111ecTBO «371aTennscTBO «IIpocBelieHrex»
» ®u3umka: 9-1 Kmacc: 6a30BbIN YpOBeHb: YuebHUK, 9 Kinacc/ [TepoimkuH U.
M., I'ytauk E. M., VBaHoB A. U., [TetpoBa M. A., AKI[IOHepHOe 00II[eCTBO
«3natenbcTBO «IIpocBeleHye»

» dusuka, 9 kinacc/ I'pomos C.B., Poguna H.A., benara B.B. v npyrue; niof
penakiueii [TaneOpatijeBa FHO.A., AkijoHepHoe o611iecTBo «/37aTebCTBO

«IIpocserieHue»

METO/NYECKHUE MATEPHAJIbI V711 YUUTEJIA

7 KITACC

1. Pabouas riporpamMma.

2. TTporpamMmel ocHOBHOTO 0011iero obpa3oBanusi. Pusrka. 7-9 Kmacchl
(aBTopbl: A.B.ITeprikuH, H.B.®unonosuy, E.M.I'yTHuk, C.B.I'poMOB).

3. Pabouast mporpamma no ¢usuke. 7 knacc/ Coct. T.H.CeprueHko.-
M.:BAKO, 2014, B COOTBETCTBUHU C BHIOPAaHHBIM YUeOHUKOM:

4. IMeppimkuH A.B. ®u3nka. 7 Knacc. YueOHUK 1t 0011je00pa3oBaTeibHbIX
yupexxgenuit. M.:[Ipoda.2011

5. Jlykammk B./. C60pHUK BOIIPOCOB U 3ajiau 1o ¢usuke. 7-9 Ki1.-

M.:IIpocseienue, 2010.-192c.

8 KJIACC



1. Pabouast mporpamma. ®usmka. 7 — 9knacchl: yueOHO-METOAUUECKOTO
nocobus /coct.TuxonoaE.H. — 2-e u3a.,crepeorurt. —M.: /Ipoda,2013. —
398,(2)

2. ITporpammbI OCHOBHOTO 00111ero oOpa3oBanust. ®usmka. 7 — 9 Kmacchbl
(aBTopbi:A.B.I1epoiukun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas mporpamma 1o ¢usuke. 7 kaacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBHHU C

BbIOPAaHHBIM yueOHHUKOM:

4. TeppimkuH A.B. ®usuka. 7 Kmacc. YueOHUK /151 0011ie00pa3oBaTeIbHbIX
yupexxaenuii . M.:[Ipocda. 2011

5. Jlykammk B./. COOpHHMK BOTPOCOB U 3ajau 110 ¢usuke. 7-9 k1. — M.:
[IpocBemenue, 2010. —192c.

6. Kupuk JI.A. ®usrka — 7. Pa3HOypOBHEBbIE CAMOCTOSITe/TbHbIE U
KOHTPOJIbHBIE paboThI. —5-e u3ganue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JlaboparopHbie paboTel. KOHTpobHBIE
3asianus. —CapatoB:JIuien, 2014.

8. «KoHTpo/bHO-HU3MepuUTe/ibHble MaTepuasbl. @u3uka. 7 Knacc/Coct. H.U.
3opuH. — 2-e u3.,nepepab. — M.:BAKO, 2013.

9. MapoH A.E. ®u3uka. 7 k1acc: yuebHO-MeToanueckoe mocobue/ A.E.
MapoHn.- M.: [Ipoda, 2011.- 123c.:

10.A.B. IlepbimikuH ®usnka-8ka 2017 M. [Ipoda

11.H.B. ®unonornu Metoauueckoe rmocobue 2015 M. [Ipoda

12.A.E. MapoH, E.A. Mapon CamocTosiTe/ibHble U KOHTPOJIbHbIE paO0THI-8
Kimacc 2017 M. Jpoda

13.B.B. IllaxmatoBa ,O.P. Illedep [InarnoctTrueckue paboTel -8 knacc 2016
M. JIpoda

14.A.E. MapoH, E.A. Mapos, C.B. ITo3oiickuit CoopHUK Bompocos u 3aau
2015 M. poda



9 KITACC

1. Pabouast mporpamma. ®usmka. 7 — 9knacchl: yueOHO-METOAUUECKOTO
nocobus /coct.TuxonoaE.H. — 2-e u3a.,ctepeorurt. —M.: /Ipoda,2013. —
398,(2)

2. ITporpammbI OCHOBHOTO 00111ero oOpa3oBanust. ®usmka. 7 — 9 Kmacchbl
(aBTopbi:A.B.I1epeiukuH, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouast mporpamma 1o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUM C BbIOpAaHHBIM yUeOHHUKOM:

4. IepoimkuH A.B. ®u3nka. 7 Knacc. YueOHUK it 00611je00pa3oBaTebHbIX
yupexxaenuii . M.:[Ipocda. 2011

5. Jlykammmk B./. COOpHHMK BOMPOCOB U 3ajau 10 ¢usuke. 7-9 k1. — M.:
[IpocBemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHeBble CaMOCTOSATe/IbHbIe U
KOHTPOJIbHBIE paboThI. —5-e u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlaboparopHbie paboTel. KOHTpobHbBIE
3asianus. —CapatoB:JIuien, 2014.

8. «KoHTpo/bHO-U3MepuTenbHble MaTeprasbl. @usmka. 7 knacc/Coct. H..
3opuH. — 2-e u3.,nepepab. — M.:BAKO, 2013.

9. MapoH A.E. ®u3uka. 7 k1acc: yuebHO-MeToanueckoe mocobue/ A.E.
MapoHn.- M.: [Ipoda, 2011.- 123c.:

KoHTpO/bHBIE U CaMOCTOsITe/IbHBIe PaOOTHI 0 (hr3MKe. 9 Kilacc: K yueOHUKY
A.B. Ilepobiukuna, E.M. I'yTHUK «®usuka 9 knace» / O.U. I'pomuesa. — M.:
N3patensCcTBO «JK3amen», 2014.

Tectsl 10 usuke. 9 kmacc: K yue6bHuky A.B. [epbimikuna, E.M. I'yTHUK
«Pu3urKa

9 kmacc» / O.U. I'pomiieBa. — M.: N3gaTenibCTBO «IK3aMen», 2010.

®usuka. 9 kimacc. TemaTuyeckre TeCTOBBIE 3aJjaHUS /11 TIOATOTOBKU K 'IA. /



aBT.- cocT.: M.B. boligenko, O.H. MupomikuHa. — fIpociaias: OO0
«Axkaznemus pasButus», 2014.

YuebHuk "Pu3nka" knaccuueckuii Kypc C.B.I'pomos, H.A.PoauHa,
B.B.Benara, .A.Jlomauenkos, FO.A.ITane0OparieB. M3parensctBo MockBa,

"IIpocerenue”, 2019r.

IINPPOBLIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETA
NHTEPHET

7 KITACC

. bubsmoreka — Bcé no nipeamety «®usrka». — Pexxum gocTymna:
http://www.proshkolu.ru

2. BumeoonbITel Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru
3. EquHas Komtekus rudpoBhIX 00pa3oBaTeIbHBIX PECYPCOB. — Pexkum
pJoctyna: http://school- collection.edu.ru

4. VIHTepecHble MaTepyasbl K ypoKaM (DU3UKHU 10 TeMaM; TeCThI [10 TeMam;
HarJIsIHbIe TTOCOOMS K ypoKaM. — Pexxum pocryma: http://class-fizika.narod.ru
5. [Tudpossie oOpa3oBaTebHBIE PECYpPChl. — PeXXHUM AoCTyma:
http://www.openclass.ru

6. D/IeKTpOHHBIe YUeOHHUKY 110 pu3nke. — PeskxuM focTyma:
http://www.fizika.ru

8 KJITACC

1. BubmoTeka — Bcé 110 npegmeTy «Pur3nKa». — Pexkxum gocryma:
http://www.proshkolu.ru

2. BumeoonbITel Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru
3. EnuHas KomteKus [udpoBhIX 00pa3oBaTeIbHBIX PECYPCOB. — Peykum
pJoctyna: http://school- collection.edu.ru

4. VIHTepecHble MaTepyasibl K ypoKaM (DU3UKHU 10 TeMaM; TeCThI [10 TeMam;

HarJIsIHbIe TTOCOOMS K ypoKaMm. — Pexxum pocryma: http://class-fizika.narod.ru



5. lludposbie oOpa3oBaTebHbIE PeCYpPChl. — PeXXuM JoCTyma:
http://www.openclass.ru

6. DNeKTpOHHBIe yUeOHUKY T10 (hu3HKe. — PeXXUM [joCTyTIa:
http://www.fizika.ru

9 KITACC

1. BugeoornbiThl Ha ypokax. — Pexxum goctymna: http://fizika-class.narod.ru
2. EnvHast KomsieKiys 1fudpoBbIX 06pa3oBaTe/IbHBIX PeCypcoB. — Peskum
nocryma: http://school- collection.edu.ru

3. lnTepecHble MaTepyasbl K ypoKaM (hH3UKH 110 TeMaM; TeCThI 110 TeMaM;
HarJIsiiHbIe TTocobus K ypokaMm. — Pexkum moctyma: http://class-fizika.narod.ru
4. [Tudposbie obpa3oBarteibHbIe peCypchl. — Pexkum gocTyta:
http://www.openclass.ru

5. OneKTpoHHbBIe YUeOHUKH 10 hHr3uKe. — Pe>KUM AoCTyma:
http://www.fizika.ru

6./JucraniionHas 1ikosa Ne368 http://moodle.dist-368.ru/ OTKpbITHIH K/1acc.
CeTteBoe 00pa3oBarTe/ibHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

7. EvHasi KosieK1ius U poBbix 06pa3oBaTe/IbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbI LeHTP UH(POPMALMOHHO-00pa30BaTe/IbHBIX PeCypCOoB.
http://www.fcior.edu.ru/

9. NurepHeT ypok. http://interneturok.ru/ru/school/physics/

10. T'azeta «1 ceHTs0psi» MaTepuasbl M0 GhU3MKe.
http://archive.1september.ru/fiz

11. Anumarm pusnuecknx o6wvekToB. http://physics.nad.ru/

12. JKuBasi ¢pu3uka: oOyuaroiriasi mporpaMma.
http://www.intedu.ru/soft/fiz.html

13. ®usuka.ru. http:// www.fizika.ru/






