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INOACHUTEJIbHASA 3AIIMCKA

[lporpamma 10 ¢u3nMKe Ha ypOBHe OCHOBHOTO 0OIIero oOpa3oBaHUsi COCTaBeHa Ha
OCHOBe TIOJIOKeHWM U TpeboBaHUM K pe3y/bTaTaM OCBOeHUs Ha 0a30BOM YpPOBHe OCHOBHOM
obpa3oBaTe/ibHOM TporpaMMmel, TipefcTaBieHHbIX B PI'OC 00O, a Takke C Y4ETOM
(denepanbHOl paboueil MporpaMMbl BOCIUTaHWS W KoHIeNuy TpernofiaBaHus y4eOHOTo
npeaMera «PU3MKa».
CopepxaHve  mporpaMMbl MO0 (U3MKe  HarpaBAeHO  Ha  (opMHUpOBaHUe
eCTeCTBeHHOHayYHOM TpaMOTHOCTH OOyuaromuxcsi M OpraHu3alui0 H3yueHus (U3MKU Ha
JieATeJILHOCTHOM OCHOBe. B mporpamMme 1o (u3MKe YYWUTHIBAIOTCS BO3MOXXHOCTH y4eOHOTO
npegMera B peanmu3auuu  TpeboBanuit ®I'OC OOO K TUIaHUPYeMbIM JIMUHOCTHBIM U
MeTaripeJMeTHbLIM  pe3y/ibTaTaM  O0ydeHHs, a  TakKkKe  MeXIIpeJMeTHble  CBSI3U
eCTeCTBEeHHOHAYUHBIX YUeOHBIX ITPeIMeTOB Ha YPOBHE OCHOBHOTO 0011[ero 06pa3oBaHUsI.
[Tporpamma mo ¢u3MKe ycTaHaB/IMBaeT paclipeiesieHde yueOHOro marepuana Io rojam
oOyuyeHus: (1o Kjaccam), TMpejjiaraeT TPUMEPHYIO TIOC/IeA0BaTeIbHOCTh W3YUeHHs TeM,
OCHOBAaHHYH) Ha JIOTHKe Ppa3BUTHs TIPeAMETHOrO COJepXKaHWs M Y4éTe BO3PACTHBIX
ocobeHHOCTeN 00yUYaroIXCS.
[Tporpamma 1o ¢u3uKe pa3paboTaHa C Le/IbI0 OKa3aHUSI METOAMUYECKOM ITOMOLIY YUUTEJTHO
B CO37jaHKU paboueli porpaMMeI TI0 y4eOHOMY MpeiMeTYy.
du3MKa ABSIETC CUCTeMO0OpPa3yIoIUM [Jisi eCTeCTBeHHOHAYUHBIX YUeOHBIX TTPeMeTOB,
TIOCKO/TbKY (hpr3ruecKre 3aKOHBI Jie)KaT B OCHOBe TPOLIECCOB U SIBJIEHWH, U3yuaeMbIX XUMUEH,
Ouosnoruelt, actpoHOMUeN U PU3NUECKOU Teorpaduieli, BHOCUT BK/IaJ] B eCTECTBEHHOHAYUHYIO
KapTUHY MHpa, TpeJoCTaB/sieT Haubosee siCHble 00pa3ubl MPUMEHEeHWs Hay4HOro MeToja
TI03HAHUS, TO eCTh CII0C00a TOJTyYeHHs JOCTOBEPHBIX 3HAaHUM O MUDe.
OpHa Y3 T/IaBHBIX 3afiau (usnueckoro obpa3oBaHUsi B CTPYKType o0Oiero oOpa3oBaHUs
COCTOUT B (POPMHPOBAHMM eCTeCTBEHHOHAyYHON TpPaMOTHOCTM M UWHTepeca K Hayke Y
00yyJaroImxcsl.
V3yuenne ¢u3vku Ha 0a30BOM YpOBHe TIpe/IiojiaraeT OBJafieHHe CJie/lyIOIUMHU
KOMITeTeHTHOCTSIMH, XapaKTepU3yHOL[MMH eCTeCTBeHHOHayUHYI0 FPAMOTHOCTb:
® HAYYHO OOBSCHSITH SIB/IEHUS;
e OIIeHWBaTh U TIOHUMATh 0COOEHHOCTH HayUYHOT'O UCC/Ie/IOBaHMS;
® UHTEepPNpeTHPOBATh JlaHHBbIE W WCII0/Ib30BaTh HAayUHbIe [IOKa3aTe/bCTBa IS
TI0JTy4eHHsl BLIBO/IOB.
e w3yueHwss (U3MKKM Ha YPOBHE OCHOBHOrO 0O0I[ero oOpa3oBaHWs OTpefiesieHbl B
KoHriernuu npenojiapanyst yueOHoro mnpeaMera «Pu3nKa» B 00pa30BaTe/bHBIX OpPraHU3aIUsix
Poccuiickoii defepauyi, peasM3yOLIMX OCHOBHbIe 001[e00pa3oBaTe/ibHble TPOrPaMMBI,
yTBepxAéHHOU peweHreM Kosnernn MunHucTepcTBa mnpocBeleHusi Poccuiickor ®epepauyu
(mpotokon ot 3 mekabdbpst 2019 r. Ne [TK4BH).
Ienu uzydyenus pusuku:
e rmipuobpeTeHHe WHTepeca W CTpeMyieHUs OOy4arIMXCs K HayYHOMY H3yueHHIO
TIPUPO/IbI, pa3BUTHeE UX UHTE/JIEKTYaJTbHBIX ¥ TBOPUECKUX CTIOCOOHOCTEH;

e Dpa3BUTHe TIpe/CTaB/ieHU O HayyHOM MeToZie TO03HaHus U (opMHUpOBaHKe
MCCJIe/I0BaTeTbCKOT'0 OTHOLLIEHUSI K OKPY>KAIOLUM SIBJIEHUSIM;

e (dopMupOBaHMe HAYYHOTO MHUPOBO33peHHsl KaK pe3y/bTaTa M3yueHUsi OCHOB CTPOEHHs
MaTepuu U GhyHJaMeHTa/IbHbIX 3aKOHOB (hH3UKH;



e (opMupoOBaHUe TIpeJCTaBIeHU 0 PO/ (HU3MKU /1T Pa3BUTHS APYTUX eCTeCTBeHHbIX
HayK, TeXHUKHU U TEXHOJIOTUA;

e pasBUTHe TIPeJCTAaBJIeHHWH O BO3MOXKHBIX Ccdepax Oyaymieli mnpodeccroHanbHON
JesiTe/IbHOCTH, CBSI3aHHOM ¢ (DU3MKOM, TIOJTOTOBKA K Ja/ibHeHIIIeMy 00yUeHHIO B 9TOM
HarpaB/IeHUH.

HocTxeHne 3TUX LjeJiel MporpaMMmbl 1O (U3MKe Ha YpPOBHE OCHOBHOTO 0OIIero

obpa3oBaHus 00eCTieurBaeTCs pellieHrueM CIeAYIOUUX 3a/4au:

e 1mipuobpeTeHHe 3HAaHWM O [AWCKPETHOM CTPOEHUM BeIleCTBa, O MeXaHWUUeCKuX,
TETUIOBBIX, /IEKTPUUECKUX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;

e 1mipuobpeTeHHe yYMEeHHM OMUCHIBaTL U OOBSICHATL (QU3NUECKUe SIBIEHUS C
WCTIO/Ib30BaHUEM T0/TyUeHHbIX 3HaHWIA;

e 0CBOEHMe MeTOJIOB pelleHHsl TMPOCTeHMIINX PpacuéTHBIX 33flay C HCIO0/b30BaHHUEM
(bu3nyeckux Mopesel, TBOPUeCKUX U MPakKTUKOOPHeHTUPOBAHHBIX 3a/1ay;

e Dpa3BUTHE YMeHWW HaOMoJaTh TIPUPOAHbIE SBJIEHWUST W  BBITIOJHATH  OIIBITHI,
nabopaTopHble paboOThl W 3KCIIEPUMEHTa/IbHbIe HCC/IeOBaHUS C KCII0/Ib30BaHUEM
H3MEepUTE/IbHBIX IPUOOPOB;

e OCBOeHHWe TpUEMOB paboThl ¢ WHpOpMaLuelr (GU3NYeCKOro CoJep>KaHHs, BKJTFOUAst
vH(OPMALIMI0 O COBPEMEHHBIX [JOCTWKeHWsX (U3MKH, aHa/lu3 U KpUTHUecKoe
olleHMBaHWe UH(OpMaLUK;

® 3HAKOMCTBO CO cepamu rpodeccroHaIbHOU AesiTeTbHOCTU, CBA3aHHBIMU C (DU3UKOH,
Y COBPeMEHHBIMHU TeXHOJIOTUSMH, OCHOBAaHHBIMH Ha JAOCTKEHUSIX (GU3NUeCKOM HayKH.

Ha u3yuenue ¢u3vku (6a30BbIli ypOBeHb) Ha YPOBHE OCHOBHOTO 00Iero obpa3oBaHus
oTtBoAUTCS 238 yacoB: B 7 Kjacce — 68 uacoB (2 uaca B Hefient0), B 8 Kiacce — 68 uacoB (2 yaca B
HeJleto), B 9 KJjiacce — 102 yaca 3 yaca B HeJeso).

[TpeayiaraemMeiii B IporpamMme 1o (usrke rnepeueHb 1abOPaTOPHBIX pabOT U OMBITOB HOCUT
peKOMeH/IaTe/IbHbIM XapakTep, YUuUTe/lb JefaeT BbIOOP IMpoBefeHUst 1ab0OpaTOPHbIX paboT U
OTBITOB C YUETOM UH/IUBUYa/TbHBIX 0COOEHHOCTeH 00yJaroIUXCsl, CIIUCKA IKCIIePUMEHTaTbHbBIX
3a/laHui, Mpe/ijlaraeMbIX B paMKax OCHOBHOT'O TOCY/JapDCTBEHHOI'0 9K3aMeHa 1o (usuke.



COJEPXAHME OBYUYEHUSA
7 KIIACC

Pa3pen 1. ®u3uka u eé po/ib B N03HAHMHU OKPY)KaKo0Lero Mupa.

dusrka — Hayka O mpupoge. fABneHusi npuposbl. Pr3ndeckre siBJeHUS: MeXaHUUeCcKue,
TEeIJIOBbIe, 3/IeKTPUYECKre, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusnyeckre BeMUUUHBL V3MepeHue GHU3NUECKHUX BeMUuuH. Dusnueckue MpHUOOPEHI.
[TorperrHoCTh U3MepeHui. MeXXayHapoiHasi CUCTeMa eIMHULI.

Kak ¢u3uka u apyrve ecTeCcTBeHHble HayKd WM3ydarOT NpUpoAy. EcTecTBeHHOHayuHbIH
METOZi TIO3HaHWsA: Hab/ro/IeHHe, TI0OCTaHOBKA HAYYHOTO BOIPOCA, BBLIIBWKEHWE THUIIOTE3,
JKCTIepUMEHT TI0 TIpOBepKe TuIMoTe3, 00bsicHeHWe HabmogaemMoro siieHusi. OrnvcaHue
(bu3nMUecKUx sIBJIeHUH C TTIOMOIIBIO MO/Iefel.

emoucmpayuu.

1. MexaHuuecKue, TeIJIOBbIe, 37IeKTPUUYECKre, MarHUTHbIE, CBETOBbIE SIBJIEHUSI.

2. ®wusuueckre NpuOOPBI U TPOLeAypa MPSIMbIX U3MepeHWM aHaoroBbIM U LU(POBBIM

pruOOpOM.

JlabopamopHble paGombl U ONbIMbL.

OrnpeienieHye 1ieHbI [e/ieHUs LIKalbl U3MepUTeIbHOro rpubopa.
N3mepeHue pacCTOSTHUM.
V3mepeHne 00bEMa XXKUAKOCTH U TBEPAOTO TeJa.
OnpegeneHve pa3MepoB MasbIX Tell.
W3mepeHne TemriepaTypbl NpU TIOMOIIM >KUAKOCTHOTO TepMOMeTpa U JaTuMKa
TeMIlepaTyphbl.
6. IlpoBesmeHue wucciefoBaHWS MO IPOBEPKe THUIIOTE3bl: JAJbHOCTb MOJETa IIapHKa,
MYIIeHHOTO TOPU30HTAIbHO, TeM 0oJiblile, YeM 00JIblie BLICOTA ITyCKa.

Pa3pen 2. [leppoHavaibHbIe CBeJJeHUS 0 CTPOEHHUH BellecTBa.

CrTpoeHue BelllecTBa: aTOMbl M MOJEKy/bl, WX pa3Mmepbl. OMNbIThI, JOKa3bIBaKOIIHe
[IMCKpeTHOe CTPOeHHe BellleCTBa.

[BkeHue uactul, BeljecTBa. CBsi3b CKOPOCTU [ABW)XEHMSI 4aCTHL] C TeMIlepaTypoHu.
bpoyHoBCcKkoe aBwxeHue, auddysus. B3auMopelicTBHe 4YacTWl] BelecTBa: TPUTSHKEHHE U
OTTa/IKUBaHKe.

ArperatHble COCTOSIHMSI BeleCcTBa: CTPOEHHMe ra30B, JKUJKOCTeW W  TBEpJbIX
(kpucTanivueckux) Tesa. B3auMOCBs3b MeXX/ly CBOWCTBAaMHM BeIlleCTB B PAa3HbIX arperaTHbIX
COCTOSIHUSIX MU MX aTOMHOMOJIEKY/ISIPHbIM CTpoeHreM. OCOOeHHOCTHM arperaTHbIX COCTOSIHUHN
BOJbI.

emoucmpayuu.

1. HabGsoeHre 6pOyHOBCKOTO JBHKEHUS.

2. Habmopenue auddy3un.

3. Habmopenuve siBfeHui, OOBSCHSIOIIUXCSA MPUTSDKEHUEM WM OTTa/JIKUBAHUEM YaCTHI]

BellleCTBa.

Jlabopamophble paGombl U ONbIMbL.

1. OtleHka AuameTpa aToMa MeTOZ,0M PsiZIoB (C UCIOIb30BaHUeM ¢doTorpaduii).

2. OmbITHI 110 HAOJTIOZIEHUIO TETVIOBOTO PACIIMPEHUS ra30B.

3. OnbIThI 110 0OHAPY)KEHUIO IEHCTBUS CHUJT MOJIEKY/IIPHOTO TIPUTSDKEHUSI.

Pa3pen 3. /IBu>keHue U B3aMMOJielCTBHE TeJl.

AR



Mexanuueckoe [BwkeHUe. PaBHOMepHOe ¥ HepaBHOMepHoOe [BrkeHue. (CKOpOCTb.
CpeaHsisi CKOPOCTh IPY HEPABHOMEPHOM /JIB)KeHUH. PacuéT rmyTu U BpeMeHU IBHKeHUSI.

SBneHue wHepUMM. 3aKOH MHepUuM. B3aumojelcTBUe Tesl Kak MPUUYMHA W3MeHeHUs
CKOpPOCTU [BW)KeHUs Tesl. Macca Kak Mepa MHepPTHOCTU Tesa. [lnotHocTs BerectBa. CesA3b
TJIOTHOCTU C KOJTMUECTBOM MOJIEKY/T B eiMHULe 00bEMa BelllecTBa.

Cuna Kak XapakTepucTHKa B3auMogelcTtBus Tesn. Cujaa ynpyrocty M 3akoH ['yka.
V3mepeHune cuibl C NOMOLIBIO JUHaMoOMeTpa. fIBjieHue TAroTeHUs U cuna Tsokectd. Cuia
TSDKeCTH Ha Jpyrux ruiaHetax. Bec Tesma. HeBecomocts. CriokeHue CWil, Hamnpas/eHHbBIX I10
o/IHOM TipsiMoii. PaBHOZelcTBYtoI[asi cu. Cuma TpeHus. TpeHUe CKOMbXEeHUs] U TpeHHe TTOKOSI.
TpeHue B 1Ipupojie U TeXHUKe.

demoucmpayuu.

HabnroeHre MexaHUUeCKOro IBWKeHUs TeJia.

V3mepeHune CKOPOCTH MIPSIMOIMHENHOTO ABU)KEHUSI.
HabsmroeHue siBjieHUs] MHEPLAM.

HabsmoeHre u3MeHeHUs1 CKOPOCTH TTPY B3aUMO/IeHCTBUY TeJl.
CpaBHeHMe MacC 10 B3aUMO/eMCTBUIO TeJl.

CrnoykeHue CWJI, HarpaB/IeHHbIX 110 OZHOM MPSIMOIA.

JIa6opamopr1e padombl u oNbIMbL.

1. OmpeneneHrie CKOPOCTM pPaBHOMEDHOrO [BWXKeHHs (LIapyKa B >XMIKOCTH, MOJeu

3JIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jiasiee).
2. OmpegeneHnie cpefHell CKOPOCTH CKOJIb)KeHUs OpycKa WM IIapyKa I0 HaK/JIOHHOM
TJIOCKOCTH.

3. OrnpepeneHue MJIOTHOCTU TBEPZOrO Tesa.

4. OmnbIThl, AEMOHCTPUPYIOLLIME 3aBUCUMOCTh pacTsDKeHHUs (Aedopmaliiu) MpPY>KUHBI OT
TIPUIO’KEHHOMW CHUJIBI.

5. OmnbITel, AeMOHCTPUPYIOLLe 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIb)KEeHUSI OT Beca Tesa U
XapakTepa CONpPUKaCaroLUXCsl TIOBEPXHOCTEH.

Pa3pen 4. /laBieHne TBEPABIX TeJI, )KUAKOCTeH U ra3os.

Haenennie. Criocobbl yMeHbIIIeHNS U yBellMueHus JaByieHus. [laByieHre ra3a. 3aBUCUMOCTh
JlaBJieHuns1 ra3a oT 00béMa, Temriepatypsl. [lepesjaua faBieHus: TBEPABIMUA TelaMH, >KUAKOCTSIMHU
v ra3amu. 3akoH [lackans. [IHeBMaThueckye MallMHbI. 3aBUCMMOCTb [aB/IeHHUsI XKUAKOCTU OT
riyounel.  ['mapocratuueckuii  mapazokc. CooOmiaronmecss cocyzbl.  ['uapaBidyeckue
MeXaHW3MBbI.

AtMmocdepa 3emnu u aTMochepHOoe AaBrieHue. [IpUUMHBI CylLleCTBOBaHUS BO3ZYLLIHOU
o6osouku 3emnu. OmnbiT Toppuuennu. M3mepeHune atMochepHOro [aBjieHUsi. 3aBUCHMOCTh
aTMochepHOro [JlaB/ieHHWsi OT BBICOTHI Haj YpOBHeM Mops. I[Ipubopbl st W3MepeHus
aTMoc(epHOro /jaB/eHuUsl.

[leiicTBUe )XMAKOCTU U rasa Ha NOTrPY)KEHHOe B HUX Tesi0. BelTaskuBatoas (apxvMe/0Ba)
cuna. 3akoH Apxumeza. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBMCUMMOCTH /IaBJIeHUsI ra3a OT TeMIlepaTyphbl.

[Tepesaua faBaeHUs )KUAKOCTbIO U Fa30M.
Coo01jaroryecsi CoCyapbl.

I'mppaBnrueckuii npecc.

[TposiBneHue felicTBUSI aTMOCHEPHOTO JaBIeHMUS.

ok W=

e =



3aBUCUMOCTh BBITAJIKMBAKOIeH CH/IbI OT 00BEMa TOTPY)KEHHOW 4YacTU Telna H
TJIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITA/IKUBAIOIIEH CUJIbI BECY BHITECHEHHOM >KUIKOCTH.

YcioBue miaBaHWS Tes: TUlaBaHWe WIM TOTPY)KeHHWe Tel B 3aBUCUMOCTH OT
COOTHOILIEHUSI TJIOTHOCTEH TeJsia ¥ KUAKOCTH.

JlabopamopHble paGombl U ONbIMbL.

1.

VccnenoBaHre 3aBUCHMOCTU Beca Tejla B BOZie OT 00bEMa MOTPY)KEHHOUN B XKUJKOCTh
YyacTH Terna.

OrnpesiesieHrie BbITATKUBAKOIeN CU/bI, JeHCTBYIOllled Ha Teso, TMOrPY)KEHHOe B
JKUZIKOCTb.

[IpoBepka HE3aBUCUMOCTHU BbITQJKUBAIOLLEA CU/blL, [JEUCTBYIOLEM Ha Telo B
JKUJKOCTH, OT Macchl Tesa.

OnbIThI, J@EMOHCTPUPYIOLIMEe 3aBUCHMOCTb BbITAJKUBaOIel CUJIbI, JelCTBYIOLed Ha
TEJIO B XKMJKOCTH, OT 00BbEMA TIOTPY>KEHHON B >KUAKOCTh YaCTH Tejla U OT IJIOTHOCTH
JKAJKOCTH.

KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMDOBaHHEe JIOAKWM U oOmpefefieHue eé
rpy30M04bEMHOCTH.

Pazpgen 5. PaboTa 1 MOIHOCTH. JHEPrus.
Mexannueckasi pabota. MoOI{HOCTE.
[TpocThle MexaHH3MbI: pbluar, O0K, HaKJIOHHas TMIOCKOCTb. [IpaBW/iio paBHOBeCHs

phblyara.

[TpuMeHeHMe TIpaBW/Ia PaBHOBeCHsl pbluara K O/I0Ky. «30/10TOe TIPaBUIO» MeXaHUKH.

KIT/J mpocThiX MexaHU3MOB. [IpocTbie MeXaHU3MbI B OBITY U TEXHUKE.
Mexanuueckass sHeprus. KuHeTnyeckass M IOTeHLMa/lbHas 5>Heprus. IIpepairjeHue
OJJHOT'O BH/Ia MeXaHUYeCKOU SHepruy B PYroi. 3aKOH COXpPaHeHUs! SHePrvy B MeXaHHUKe.

Hdemoncmpayuu.
1. TIpyMepsl MPOCTBIX ME@XaHU3MOB.
JlabopamopHble paGombl U ONbIMbL.
1. Ompenenenvie pabOTbI CWIBI TpPEHWS TIPU PABHOMEPHOM /IBIDKEHMM Tejla TIO
TOPU30HTA/ILHOM TTOBEPXHOCTH.
2. WccnepoBaHuve yCcI0BUM paBHOBECHs pblyara.
3. W3mepenue KII/l HaKTOHHOM TJIOCKOCTH.
4. V3yueHue 3aKOHa COXpaHEHUs] MeXaHUYeCKOU SHEepPIrUM.
8 KV/IACC

Pazpen 6. TensioBble sIB/IEHUSA.
OCHOBHBIE MOJIOKEHUs] MOJIEKY/ISIPHO-KMHEeTUYECKOM TeOpHUH CTPOeHHUs BelrlecTBa. Macca

U pasMm

epbl aTOMOB UM MoJieKya. OMbITbl, TOATBEP)KAAlOIIie OCHOBHbIE TI0JIO’KEeHUSsI

MOJIEKYISIPHOKMHETUYECKOW TEOPUH.

Mopenu TBEPAOro, )KUAKOro U ra3oobpasHOro COCTOsIHUI BelljecTBa. Kpucranaueckue u
amop¢Hbie Tena. OObSICHEHNe CBOMCTB Ta30B, XUJKOCTEH 1 TBEP/BIX Te/l Ha OCHOBE TOJIOXKEeHUH
MOJIEKY/ISIPHO-KMHeTHUeCcKo Teopur. CmauuBaHWe W Kalu/UIsipHble siBjieHUs. TerioBoe
pacllvpeHye U CKaTtue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTbIO TeIJIOBOIO [IBI)KEHMS] YaCTHL].
Buytpennsis sHeprusi. CrnocoObl HW3MeHeHWs BHYTDeHHeld SHepruu: Teluiorniepejaua M
coBepiieHre paboTel. BUbI TeTionepeAaun: TeMI0NpPOBOJHOCTb, KOHBEKLVS, U3/TyUeHue.



KosyecTBO TernsoThl. Y7e/nbHasi TeIUIOEMKOCTb BelljeCcTBa. 1eTyiooOMeH U TerJioBoe
paBHOBecHe. YpaBHEHHe TeryioBoro OamaHca. [lynaBieHHWe W OTBep/ieBaHHe KPUCTa/ITMUECKUX
BeIIleCTB. YzenbHas TeIvyioTa IlaBjeHus. IlapooOpa3oBaHue W KOHAeHcanus. VicrapeHwue.
Kurienne. YgenbHasi Teryiota rapooOpa3oBaHUs. 3aBUCHUMOCTh TeMIlepaTypbl KUTIEHUS OT
aTMocthepHOro /iaBjieHus.

Bnaxxnocts Bo3myxa.

OHeprus TOIUIUBA. Y [ie/ibHas TerioTa CrOpaHus.

[TpuHIMIIBI paboThl TeruioBeIX ABurarened KII/ TerioBoro gsuraresisi. TerioBble
JIBUTaTesu U 3allliTa OKpY’Karollell CpeJpbl.

3aKOH COXpaHeHH!s U NpeBpaleHrs SHePruu B TeIVIOBbIX MPOLieccax.

demoucmpayuu.

HabsrojeHre 6poyHOBCKOTO [IBHKEHHUS.
Habmogenue auddysum.
HabGnroieHue siBIeHUM CMauuBaHUS U KalTWIISIPHBIX SIBJIEHHH.
HabnroieHuye TerioBoro paciiMpeHus TeJl.
Vi3MeHeHue aB/ieHUs Ta3a MpyU U3MeHeHnH 00béMa M HarpeBaHUW WIIH OXJIaXK€HHUH.
[IpaBuia usMepeHust TeMIiepaTyphbl.
Buppl Terionepesauu.
OxakieHye Py COBEepIIIeHUH PabOThl.
HarpeBaHue mpu coBepiiieHUH pabOoThl BHEIIIHUMH CHUJIaMHU.
. CpaBHeHUe Tery0éMKOCTel Pa3/InyHbIX BEILleCTB.
. Habmomenue KumneHust.
. HabGnroieHre mocTostHCTBA TeMITepPaTyphl ITPU T1/1aB/IeHUH.
13. Mozenu TemnaoBbIX JBUTaTe e,
JlaGopamophble paGombl U ONbIMbL.
OmnbIThI IO 0OHAPYKEHUIO JIEMCTBHUSI CHJT MOJIEKY/ISIPHOTO TIPUTSDKEHUS.
OMBITHI 110 BIPAL[MBAHUIO KPUCTA/JIOB TIOBAPEHHOM COJTM W/ caxapa.
OmbITHI TI0 HAOTIOIEHHUIO TETIOBOTO PACIIMPEHMUS Ta30B, )KUJKOCTeH U TBEPJBIX TeJl.
OmnpesienieHye aBieHys BO3Ayxa B O6asioHe IITpHLIA.
OmnbIThI, JAEMOHCTPUPYIOIIME 3aBUCMMOCTb JaBJeHHsI BO3[yXa OT ero o0ObéMa u
HarpeBaHUs WIW OXJIaXKIEeHUS.
6. IlpoBepka THMOTe3bl JIMHEWHOW 3aBUCUMOCTU [JIUHBI CTOMOMKA >KUAKOCTH B
TePMOMEeTPUUECKOW TPyOKe OT TeMIiepaTypahl.
7. HabmtosieHue u3MeHeHUs BHYTPeHHeH SHepruy Tejla B pe3y/ibTaTe Teruiornepesaud u
pabOoThI BHEIITHUX CHUJI.
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8. NccnenoBanue siByieHHs TeTI00OMeHa NPY CMEIIMBAHWUY XOJIO[HOW U ropsiueii BOJpI.
9. OmnpeneneHrie KONMWYeCTBAa TETUIOTHI, IOAYYeHHOTO BOJOW TIpU TersiooOMeHe C
HarpeTbiM MeTa/lJTMYeCKUM LIUJTUHPOM.

10. Onpegenenue yjenbHOW TelyIOEMKOCTH BelljeCTBa.

11. NccnegoBanue mpoliecca UCIapeHus.

12. OnpefienieHie OTHOCUTE/ILHOM BJI&KHOCTH BO3/yXa.

13. OnipesienieHre yieNlbHOW TEMUIOTHI T171aB/I€HUS Jb/iA.

Pa3pen 7. DneKTpuyecKue 1 MarHMTHbIE SIB/IEHUS.

OnekTpusalMs Teql. /lBa pofia 3/IeKTpUYeCKUX 3apsfioB. B3aumogelcTBre 3apsyKeHHBIX
Ten. 3akoH Ky/oHa (3aBUCMMOCTb CH/IBI B3aMMOJEWCTBUSL 3apsDKEHHBIX Tell OT BeJIMYMHBI
3apsiZioB U PACCTOSIHUSI MEX/y TelaMH).



OnekTprueckoe roJje. HanpsskEHHOCTh 3/1eKTpUUeckoro rosis. [IpuHLuI Cyreprosuiuu
3JIeKTpUYeCKUX I0J1eH (Ha KaueCTBeHHOM YPOBHe).

Hocurtenu snekTpuyeckux 3apsi/joB. DJieMeHTapHbIN 3eKTpuuyeckui 3apsisi. CTpoeHue
atoma. [IpoBOAHUKY U JU3/IeKTPUKU. 3aKOH COXPaHEeHUs 3JIeKTPUUeCKOro 3apsja.

ONeKTpUUeCKWid TOK. YC/IOBUS CYILeCTBOBaHUSI 3/1eKTPUYECKOrO0 ToKa. VICTOYHMKH
TOCTOSIHHOTO TOKa. JleWCTBHSL 3/1eKTPUYEeCKOro TOKa (TernsioBoe, XMMWUYeCKOe, MarHWTHOe).
ONeKTpUUeCKHH TOK B KUJKOCTSX U rasax.

JJiekTpuyeckas Uenb. Cuiaa ToKa. JneKTpuueckoe HampspkeHue. COMpOTUB/IEHHE
TIPDOBOJHUKA. Y/leJibHOe COMNpPOTHB/eHMe BelecTBa. 3akoH Owma [ ydacTKa Liemu.
[TocnemoBarenbHOe M NapaienbHOe COeJUHEHUe NTPOBOJHUKOB.

PaboTa ¥ MOIITHOCTb 3JIEKTPUYECKOTO TOKa. 3aKoH /[xoys—J/IeHIa. DyieKTpuyecKre Lenu
Y TIOTpebuTeNy 3/1eKTpUdecKoli SHepruu B ObITy. KOpoTKOe 3aMbIKaHHe.

[TocTosiHHbIe MarHWTHL. B3aWMopeiicTBHe TMOCTOSIHHBIX MarHUTOB. MarHuTHOe ToJe.
MarnuTtHoOe 1noJie 3eMJid U ero 3HaueHue 71 )Ku3HU Ha 3emsie. OnbIT Opcresa. MarHUTHOe mosie
3/IeKTPUYeCcKOro Toka. [IpumMeHeHHe 371eKTpPOMarHuToB B TeXHUKe. [leficTBMe MarHUTHOIO T0JIs
Ha TIPOBOJHMK C TOKOM. OJeKTpOJBUrarejlb IIOCTOSSHHOIO TOKa. Vcrosnb3oBaHue
3/1IeKTpO/IBUraTesiel B TEXHUUECKUX YCTPOMCTBAaX M Ha TPaHCIIOPTe.

Oneitel  @apazesd. fIBneHwe symeKTpoMarHUTHOW uHAYKUMM. [lpaBuno  JleHua.
OnekrtporeHeparop. CriocoObl TO/MyYeHHs] 3MT€KTPUYECKOW SHEPruu. OJIEKTPOCTAHLUM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Hdemoncmpayuu.

OnekTpu3anus TeJ.
[1Ba pozia 3neKTprYeCcKuX 3aps0B U B3aUMO/|eMCTBUE 3aPSPKeHHBIX TeJl.
Y CTpPOUCTBO U JeliCTBUEe 371eKTPOCKOTIa.
OJIeKTpOoCTaTUYeCcKast UHAYKLUS.
3aKOH COXpaHeHHs 31eKTPUYeCKUX 3apsi/ioB.
[TpoBOIHUKY U AUS/IEKTPUKH.
MopenvpoBaHye CUIOBBIX JIMHUU 3/IEKTPUYECKOTO TOJIS.
M cTOYHMKY NTOCTOSIHHOTO TOKa.
[leicTBUS 3/1€KTPUUECKOT0 TOKaA.
. DJIeKTpUUeCKUI TOK B XKUJKOCTH.
. 'a30BbIM pa3psy,.
. I3MepeHue cuiibl TOKa aMnepMeTpoM.
. I3MepeHue 3/1eKTpUuecKoro HarnpspKeHUs1 BOJIbTMETPOM.
. Peoctar v marasuH cOnpoTHB/IEHUH.
. B3aumogericTBre MOCTOSTHHBIX MarHUTOB.
. MopenvpoBaHrie HEBO3MOKHOCTH Pa3/ie/ieHHsl MOIF0COB MarHuTa.
. MozienpoBaHue MarHUTHBIX 110J1el TOCTOSIHHBIX MarHWTOB.
. OneIT Opcrea.
. MarnuTHoe 1oJjie ToKa. J/1IeKTPOMAarHur.
. [JeyicTBre MarHUTHOTO T10JI Ha POBO/IHUK C TOKOM.
. DJIeKTPO/|BUTaTe b TIOCTOSTHHOTO TOKa.
. iccnepoBanue siBieHMs1 371eKTPOMarHUTHOW MHAYKLIMU.
. OnbiTel Dapages.
. 3aBUCHMOCTb HarpaBJ/ieHUsI MUHYKLHOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHMUSI.
. DJIeKTpOreHepaTop MOCTOSTHHOTO TOKa.
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Jlabopamophble paGombl U ONbIMbL.
OmnbITHI TI0 HAOTIOIEHUEO 7IEKTPU3al[UK TeJT UHAYKIeH U MPU COMPUKOCHOBEHUH.
WccnepnoBanue 1eliCTBUS 3/1EKTPUUECKOTO MOJIs1 HA TPOBOJHUKU U TU3/IEKTPUKU.
C6opKa 1 TIpoBepKa paboThI 37IEKTPUUECKOM LIeMy TTOCTOSTHHOTO TOKa.
V3MepeHue U peryivMpoBaHue CUJIbl TOKA.
W3mepenue u perysvpoBaHue HallpshKeHUSI.
WccnepoBanue 3aBUCUMOCTU CUJIbI TOKA, UAYILETO Yepe3 pe3ucTop, OT COMPOTHUBIIEHUS
pe3rcTopa U HarpsDKeHUsl Ha pe3uCTope.
7. ONbITBI, [1eMOHCTPUDYIOL[UE  3aBUCHMMOCTb  37IeKTPUUECKOTO  COTPOTHBJIEHUS
MPOBOJHUKA OT €ro JJIMHBI, IJI0LIa/Ih TTONepeuHoro ceueHusl U MaTepuana.
8. IlpoBepka mpaBu/ia C/IO)KEHUsI HAMpSUKeHWW TpU T0C/Ael0BaTe/IbHOM COeIMHEeHUN
JIByX Pe3UCTOPOB.
9. TIlpoBepka npaBu/a [Jijisi CU/IbI TOKa MPH NapasiieibHOM COeIMHEeHUU Pe3UCTOPOB.
10. OnpeseneHye paboThI 3/IEKTPUUYECKOTO TOKA, UIYIIIEr0 Uepe3 pe3ncCTop.
11. OnpefeneHuvie MOLLIHOCTH 3JIEKTPUUECKOTO TOKA, BbIJ|e/IsIeMOM Ha pe3ucTope.
12. VccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILErO yepe3 JIaMIIOUKY, OT HallpsyKeHUs
Ha Heil.
13. Onpepenenuve KII/ HarpeBareis.
14. ViccriegoBaHrie MarHUTHOTO B3aUMO/IeCTBUS TTOCTOSIHHBIX MarHUTOB.
15. I3yueHre MarHUTHOTO TIONS TIOCTOSIHHBIX MarHMTOB TIpU WX OOBeJUHEHWH U
pas/iesieHuH .
16. ViccnenoBanue JeiCTBUS 3/IEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbIThI, JeMOHCTPUPYIOIUE 3aBUCUMOCTb CHJIbl B3aUMOZEMCTBHUS KaTyLLKU C TOKOM U
MarHura OT CHJ/Ibl TOKA U HallpaB/ieHusl TOKA B KaTyILIKe.
18. V3yyeHue [ieiiCTBUSI MarHUTHOTO T0JIs HA IPOBO/IHUK C TOKOM.
19. KoHcTpyrpoBaHue U u3yueHre paboThl 37IeKTPOIBUTATE S,
20. 3mepenue KII/I anekTpoABUraTe/IbHOM YCTaHOBKU.
21. OnbITEl MO MCC/I€[0BAHUIO SIBJIEHUS] 3/IEKTPOMAarHUTHOM WHAYKLMHU: WCCIIe/JoBaHUe
M3MeHeHUl 3HaueHUs U HarlpaBJ/ieHUsl MHAYKLIMOHHOTO TOKa.
9 KJ/TIACC
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Pa3pen 8. MexaHuyeckue siB/IeHHSI.

Mexanuueckoe aBukeHue. MartepuanbHas Touyka. CucremMa orcuéra. OTHOCUTE/IBHOCTh
MeXaHW4YecKoro [BWKeHUs. PaBHOMepHOe TMpsIMO/IMHeiHOe [BWXeHWe. HepaBHOMepHOe
npsiMo/IiHeiHoe [BWKeHWe. CpefiHSsi MU MrHOBeHHasi CKOPOCTb Teja TPU HepaBHOMEPHOM
JBIKEHUU.

YckopeHue. PaBHOyCKOpeHHOe TIpsIMOJIMHeHOe aBkeHre. CBoOoHOe mazieHue. OMbIThI
lanunes.

PaBHOMepHOe [BUKEHHE T0 OKPYKHOCTH. [lepros ¥ uactora obpaiijeHusi. JIuHelHas U
yrJioBasi CKOpOCTH. LleHTpocTpeMUTe/IbHOE YCKOPEHUe.

[TepBobiii 3akoH HbetoToHa. Bropol 3akoH Herorona. Tpetuit 3akoH Hrerorona. ITpunumn
CyTepIIO3ULIUU CUII.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHus: CA/ia TPeHUs CKOJIb)KeHMs, CUia TPeHUs
MOKOs1, PYTUe BUbI TPEHUSI.



Cuna TspKeCcTd M 3aKOH BCEMHDHOTO TSTOTeHHsl. YCKOpeHHe CBOOOJHOTO TiafieHusl.
[Oewxenve rmiaHeT BOKpyr CosHua. IlepBag XocMuueckas ckKopocTs. HesecomocTs u
Teperpysku.

PaBHOBecHe MaTepranbHON TOUKU. AOGCOJIOTHO TBEPOe Tero. PaBHOBecHe TBEPOTO Tesia
C 3aKpervIéHHOM OChIO BpalljeHus1. MoMeHT cuibl. LIeHTp TsbKeCTH.

Nmnynsc Tena. V3meHeHue umny/bca. VIMIysnbC Cuibl. 3aKOH COXPaHEHUs MMITYJIbCa.
PeakTuBHOE JBI)KEHMe.

Mexanuueckasi pabota ¥ MOIIHOCTb. PaboTa cuim Ts>KeCTH, yrpyroctd, TpeHus. CBsi3b

SHEepruu

n pa6OTbI. HOTEHL[I/IaJ'II:HaH SHeprusa TeJja, INOAHATOrO Ha[ IMOBEPXHOCTBIO 3€MJIH.

[ToteHLManbHas SHeprusi CKaToy NpyKuHbel. Kunetnueckas sHeprus. TeopeMa 0 KUHETUUECKON

JHEPrUM.

3aKOH COXpaHeH!sl MeXaHUUeCKON SHepryu.

Hdemoncmpayuu.

1.
2.

ook w

HabnroeHre MexaHUUeCKOT0 IBWKeHUs TeJla OTHOCUTETbHO Pa3HbIX TeJl OTCUéTa.
CpaBHeHMe MyTel W TPAeKTOPUUM [IBU)KEHUS] OJHOTO M TOTO Ke Tejla OTHOCHUTE/IbHO
PAa3HBIX TeJ OTCUETA.

V3MepeHne CKOPOCTH U YCKOPEHUsI MPSIMOJIMHEHHOTO BKEHUSI.

WccnepnoBanue Npr3HakKOB PaBHOYCKOPEHHOTO [IBU)KEHMUS.

HabmroeHre JBIKEHUS Tesla TI0 OKPY>KHOCTH.

HabnroseHre MexaHUUeCKUX SIBJIEHUH, IPOUCXOASIIUX B CUCTEMe OTCUéTa «Temexxkar»
1py eé paBHOMEPHOM U YCKOPEHHOM JIB)KeHUHM OTHOCUTE/TbHO KabrHeTa (hH3HKH.
3aBUCHMOCTb YCKOPeHHs Tesla OT MacChl Tejia U JeHMCTBYIOLLel Ha Hero CUJbL.
HabGnrosieHre paBeHCTBa CHJT TIPY B3aUMOZIEHCTBUU TeJL.

W3meHeHue Beca Tesla IpU YCKOPEHHOM JIB)KEHUH.

. [lepejaua nMItysibca MpyU B3auMO/IeHiCTBUU TeJl.

. [Ipeobpa3oBaHusi 3HEPrUM TIPU B3aUMO/I€HICTBUU TeJl.

. CoxpaHeHue UMMybca NPy HEYNpyroM B3aMOJEeNCTBUH.

. CoxpaHeHue UMITy/IbCa TTPU abCOJIFOTHO YIIPYroM B3auMO/eMCTBUY.
. HabnroeHre peak THBHOTO /IBMKEHUSI.

. CoxpaHeHre MeXaHU4YeCKOW SHEPTUH MPU CBOOOIHOM TafIeHUH.

16.

COXpaHEHI/Ie MeXaHUUeCKOM SHEPpruvu 1pu BM>XE€HWHU TeJjia 1104 I,E[(?I‘/JICTBI/IEM MPY>XWHBI.

JlabopamopHble paGombl U ONbIMbL.

1.

KoHcTpyrpoBaHve TpakTa /sl pa3roHa U JajbHEeHIIero paBHOMEPHOTO JBHKEHUs
L1apUKa UK TeJeXXKH.

OnpesieneHre cpefiHell CKOPOCTH CKOJIbKeHUsI Opycka WM [BMXKEHHUs 1lapyKa IIo
HaK/IOHHOM IJIOCKOCTH.

OripefiesieHrie  YCKOPeHUsI Tefla TPH PaBHOYCKOPEHHOM /IBW)KEHUM TI0 HaK/JIOHHOU
TIJIOCKOCTH.

VccnefoBaHue 3aBUCUMOCTH YT OT BPeMeHU TP paBHOYCKOPEHHOM /IBIKeHUU 6e3
Haya/jbHOW CKOPOCTH.

[TpoBepka THWIOTE3bI: €CAM TIPM PABHOYCKODEHHOM [IBIDKeHMM 0e3 HayaabHOM
CKOPOCTA TIyTH OTHOCATCS KakK psifi HEU€THBIX YHCeI, TO COOTBETCTBYIOILHE
TIPOMEKYTKUA BpeMeHU OZIMHAKOBBI.

WccnefoBaHre 3aBUCUMOCTU CWJIbI TPEHHSI CKOJIbK€HUsI OT CHJIbI HOPMAaJIbHOTO
[laBJIeHUSI.

Onpepenenve K03 duieHTa TpeHUs! CKObKeHUS.

OrnpesieneHyre >KECTKOCTU MPYKUHBI.



9.

OHpe,ZLEJIEHI/Ie pa6OTI:>I CW/Ibl Tpe€HHd TIIpU PpPdBHOMEDHOM [BW)KE€HHH Teja II10
FOPI/IBOHTaJ'II:HOI\/II MMOBEPXHOCTH.

10. OnpesienieHyie pabOThI CHIBI YIIPYTOCTH TPH TMOABEME Tpy3a C HCIOJb30BaHUEM

Her1oBW>XHOI'O U ITIOBH>KHOI'O 0JI0KOB.

11. NI3yueHue 3aKOHa COXpPaHeHUsI SHEPTUU.

Pa3jen 9. MexaHuuecKHe Ko/ie0aHus U BOJIHBI.

KonebatenbHoe aBwkeHue. OCHOBHBbIe XapaKTePUCTHUKU KOjaeDaHWii: Tephof, udacTora,
amriityza. MaTemaThuuecKuid W TPY)KMHHBIM MasiTHUKWA. [IpeBpalijeHue SHepruvd Mpu
KosiebaTeTbHOM JIBM>KEHUH.

3aTyxatomye KosebaHus. BeiHyXaeHHble KosebaHus. Pe3oHaHc. MexaHW4yecKre BOJTHBI.
CBoricTBa MexaHM4eCKUX BOJIH. [Ipofjo/ibHbIe M NonepeyHble BOJIHBL. []/1MHA BOJIHBI ¥ CKOPOCTH
eé pacnipocTpaHeHusl. MexaHn4eckue BOHbI B TBEPJOM TeJjie, CeliCMUYeCKre BOJTHBI.

3ByK. ['/poMKOCTB 3ByKa U BbicoTa ToHa. OTpakeHue 3ByKa. VIH(pa3ByK U y/IbTPa3BYK.

emoucmpayuu.

1. HabnrozmeHve kKosiebaHUi Tes TOJ, JeCTBUEM CUJTBI TSDKECTH U CHJIbI YIIPYTOCTH.

2. Habmropenue KosebaHui rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmropeHue BBIHYKI€HHBIX KojiebaHUI U pe30HaHca.

4. PacnpocTtpaHeHue NPOJ0JIbHBIX Y MONEePeYHbIX BOJH (Ha MOJeNn).

5. HabsmogeHue 3aBUCMIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYeCKul pe30HaHC.

JlaGopamophble paGombl U ONbIMbL.

1. OmnpezeneHyve 4acTOThI U IepUO/ia KoleOaHWH MaTeMaTUUeCKOro MasiTHHKA.

2. OmpegeneHye YaCTOThI U TIepHO/ia Kojie0aHH TIPY>KUHHOTO MasiTHHKA.

3. UccnepoBaHue 3aBUCHMOCTH Tepuofia KosjebaHWi TOZBEIIeHHOT0 K HUTHU Ipy3a OT
JJIVHBI HUTH.

4. WccnepoBaHue 3aBUCMMOCTH Tepuofia KosjiebaHUi MPY)KUHHOTO MasTHUKA OT MacChl
rpysa.

5. TlpoBepka He3aBUCHMMOCTH TiepHofia KosnebaHWil Ipy3a, MO/BEIIeHHOTO K HHUTH, OT
Maccsl Ipysa.

6. OmbITbl, AEMOHCTPUPYIOLIME 3aBUCMMOCTb TIepHOZAA KoyiebaHW TPY>KUHHOTO
MasiTHUKAa OT MacChl Ipy3a M >KECTKOCTU MPYKUHBI.

7. V3mepeHue ycKopeHUst CBOOOIHOTO TIa/IeHUSI.

Pa3pen 10. Dj1eKTpoMarHuTHoOeE 110/1€ ¥ 3/IeEKTPOMarHUTHHIE BOJ/IHBL.
O/IeKTPOMarHUTHOe MoJie. DJIeKTPOMarHuTHble BOJIHbI. CBOMCTBA 3/1€KTPOMAarHUTHBIX
BO/IH. I1IKasa 3/1eKTpOMarHuTHBIX BOJTH. VICrionb30BaHKe 3/1eKTPOMarHUTHBIX BOJIH [i7Isl COTOBOM

CBA3H.

O/IeKTpOMarHuTHasi npupoza ceeta. CKOpoCTh cBeTa. Bo/IHOBEIE CBOMCTBa CBeTa.
demoncmpayuu.

1.
2.

CBOJCTBa 3/IeKTPOMarHuTHBIX BOJTH.
BosHOBLIe CBOMCTBA CBeTa.

JlabopamopHbie pabombl U oNnbIMbL.

1.

V3yueHne CBOMCTB 3/IeKTPOMAarHUTHBIX BOJIH C TIOMOIL[bI0 MOOM/IBHOTO TesiedoHa.

Pazpen 11. CBeToBBIE SIB/ICHUS.
JlyueBasi mogfenb cBera. VictouHuku cBeta. IIpsMosnnHelHOe pacnpocTpaHeHue CBeTa.
3armenus Connua v JIyHel. OtpaxkeHue cseta. I110ckoe 3epkano. 3aKOH OTpakeHUs CBeTa.



[TpesiomnieHue cBeta. 3aKOH Ipe/ioOMJIeHUs cBeTa. I1o/IHOe BHyTpeHHee OTpakeHUe CBeTa.
Vicnosib30BaHre NIOJTHOTO BHYTPEHHET0 OTPaKeHUsI B ONITUYECKUX CBETOBOZAX.

JIunza. Xop nyueli B smH3e. OnTuyeckass cucreMma oToannapara, MHUKpPOCKONA U
Tesleckora. I'1a3 Kak ontuyeckas cucrema. baM3opykocTs U 1a/1bHO30PKOCTb.

Pasnosxenue 6enoro cera B crieKTp. OnbiThl HbloToOHA. Ci0)KeHHe CrieKTpaibHbIX 1IBETOB.
Hducniepcus csera.

emoucmpayuu.

©ONDU A WN e

[IpsimosIMHeHOe pacrpoCcTpaHeHKe CBeTa.

OTpakeHue CBeTa.

[TonyueHue n300pa)keHHH B TJIOCKOM, BOTHYTOM M BBIMTYK/IOM 3epKaJjiax.
IIpesioMmsieHve cBeta.

OnTuyecKuii CBeTOBO/I.

Xop nydeit B cobuparoliiei JuH3e.

XoJ nyyel B paccerBarolLlel JIMH3e.

[MonmyueHne M300pa’keHUH C TIOMOILIIBIO JTUH3.

[TpuHLMI AelicTBUsA (PoToanmapaTa, MUKPOCKOIIa U Te/lecKoria.

10. Mogaens rnasa.

11. Pa3no>xeHue 6ei0oro cBeTa B CIIEKTP.

12. TTonyuenue Gesoro cBeTa MpH CJI0XKEHUU CBETA Pa3HbIX 1[BETOB.
JlaGopamophble paGombl U ONbIMbL.

1.
2.
3.

No U e

ViccreioBaHye 3aBUCMMOCTH yTJIa OTPa>KeHUsI CBETOBOTO JTyda OT yTJia Ta/|eHUs.
M3yuyeHue xapaKTepUCTHK M300pakeHUs TpeJjMeTa B TUIOCKOM 3epKarie.
VccnenoBaHye 3aBUCMMOCTH YTJIa MPeJIOM/IEHHsI CBETOBOTO Jiyua OT yTJia MaZieHus: Ha
TPaHULIE «BO3JYX—CTEK/IO».

[MTonyyeHre n300pa)keHUH C MOMOIIBbIO COOMPArOIIel TMH3HI.

OrmpeesnieHrie POKYCHOTO PacCTOSTHUS M ONITUYECKOU CHJTbI COOMpArOIIel JIMH3HI.
OTIBITHI TIO Pa3/IOXKEHUIO Oe/Ioro CBeTa B CIIEKTP.

OmnbITHl TI0 BOCIIPUSATHIO IBETAa TIPEAMETOB IMPH WX HAO/MIOeHNU depe3 IBETOBBIE
(bUbTPHIL.

Pazpgen 12. KeanToBble sIB/IEHUA.

OneiTel Pe3epdopga v nnaHerapHast Mogenb atoMa. Mogens atoma bopa. Mcnyckanve u
rorJionjeHre ceeta aToMoM. KBaHTel. JInHeluaTble CIIeKTpHI.

PaguroakTBHOCTh. Asibta, Oera- u ramma-usnyueHus. CTpoeHWe aTOMHOTO sjpa.
HyknonHas wmogens atomHoro szapa. M3oromel. PaguoaktusHble mpesBpaieHus. Ilepuof
Troslypacriazia aToMHBIX siziep.

ApepHble peakiu. 3aKOHbI COXPaHEeHUs 3aps0BOr0 U MaCcCOBOI'O uuvcesl. JHeprus CBs3U
aTomMHbIX szep. CBs3p mMaccel M SHeprum. Peakiuu cuHTe3a U feneHus sgep. VcTouHuMKU
sHepruu CoJiHLIa U 3BE3].

fAnepHas sHepreTuka. [leiiCTBUS paZiMOaKTHMBHBIX U3/yueHUI Ha )KUBble OPraHU3MBbI.

Jemoncmpayuu.

ek wWwh =

CriekTpbl U3/Iy4eHUs U MOIJIOLeHUs.

CrieKTpbl pa3/IM4HbIX ra3os.

CnekTtp Bozopoja.

Hab6mrogenre TpekoB B Kamepe BusbcoHa.

PaboTa cuéTurKa MOHU3UPYIOIIMX U3TyueHNH.

Perucrpanus usydeHust pUpOAHbIX MUHEPAJIOB Y IIPOJYKTOB.



Jlabopamophble paGombl U ONbIMbL.

1. HabnromeHue CIIIOMIHBIX U IMHEHUATHIX CTIEKTPOB U3/TyYeHHUS.

2. UccnepoBaHve TpPeKOB: M3MepeHMe SHEPrhy 4YacTHLbl 10 TOPMO3HOMY IyTH (I10

doTorpadusim).

3. U3mepeHue pafii0aKTUBHOTO (OHa.

IToBTOPHUTE/THEHO-00001IAI0IIHIT MOy Tb.

[ToBTOPUTE/NLHO-0000IIIAIOIIMI  MOAY/Ib — TpeJHAa3HAUeH [y CUCTeMaTU3alud |
0000111eHs TIPeIMETHOTO CO/IePKaHUSI U OTIbITA JIesiTe/IbHOCTH, TIPUOOPETEHHOTO TPU U3yYeHU!
BCEro Kypca (hM3UKH, a TakKe [/is MIOATOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY 3K3aMeHy I10
¢busmKe 17151 00yUaromuxcsi, BLIOPABIIMX 3TOT yueOHBIN MpegMerT.

[lpy wu3yuyeHWMM [JAHHOTO MOAY/S PpeaM3yloTCs W CUCTEMaTU3UPYIOTCS — BU/BI
JesTeTbHOCTH, Ha OCHOBE KOTOPBIX 00ecrieurBaeTCs [JOCTVKeHWe TIpeJMETHBIX U
MeTaripeJMeTHbIX TJIaHUPYeMbIX pe3y/IbTaToB 00yueHus, (hOpMHUpPYeTCs eCTeCTBeHHOHayuHast
rPaMOTHOCTh: OCBO€HHME HAyuUHBIX METO/IOB HWCC/IeJOBAHUS SIBJIEHUN TPUPOABI U TEeXHUKH,
OBJIa[IeHe YMEHUSIMU OOBSCHATh (U3NUecKue sIBJIeHUs, TPUMEeHssl T0/ydeHHbIe 3HaHUS,
pelaTh 3a/jauy, B TOM YKCJIe KaueCTBeHHbIE U IKCIIePUMEeHTa/TbHbIe.

[MpuHLMNMANBHO JesTeTbHOCTHBIM XapakTep JAHHOTO pa3/iesia peaju3yercs 3a CUéT Toro,
yTo 00yUaroLecs: BHITIOMHSIOT 3a/JaHus1, B KOTOPBIX UM Tpe/|IaraeTcs:

Ha OCHOBE TOJIyUeHHBIX 3HAHWH pacrio3HaBaTh M HAYYHO OOBSICHATH (PM3UUECKHe SBIEHUS
B OKpY>Katollleld TpUpo/ie 1 TIOBCeJHEBHOM »KH3HU;

WCTO/b30BaTh Hay4yHble METOAbI UCC/IeloBaHUsS (U3NUEeCKUX SBJIEHWH, B TOM UHC/Ie ISt
TIPOBEPKU TUITOTEe3 U MOTyYeHUs] TeOPeTHUECKUX BBIBOJIOB;

OOBSICHATL HayuyHble OCHOBBI HanOoOsiee Ba)KHBIX AOCTYD)KEHWM COBPEMEHHBIX TeXHOJIOTHH,
HarpuMep, TPAKTUUYECKOTO HCII0/b30BaHUsl Pa3/MUHBIX HCTOYHUKOB SHEPIMM Ha OCHOBE
3aKOHa TpeBpallleHus] U COXpPaHeHUsI BCeX W3BEeCTHBIX BUJJOB SHEPTUH.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

V3yuenre ¢(U3MKKM Ha YpOBHe OCHOBHOrO 0O0ijero o0pa3oBaHMs HarpaBjieHO Ha

AOCTHXKeHHE IMYHOCTHBIX, MeTallpeaAMETHBIX U ITpeJAMeTHBIX O6paBOBaTEHLHbIX Pe3yJ/IbTdaTOB.

[TnaHupyemble pe3y/bTaThbl ONMPAIOTCS Ha BeAyliye Le/leBble YCTAHOBKH, OTpakarolye

OCHOBHOW CYII[eCTBEHHBIM BK/aJ, M3y4aeMOW IPOrpaMMbl B pPa3BUTHe OOYYAIOIIUXCS, WX
criocobHOCTeH ¢ ucnosnb3oBaHueM 060pyzoBaHus LieHTpa «Touka pocTay.

B pesynbraTe wu3yueHus GU3MKA Ha YPOBHE OCHOBHOTO 001jero obpa3oBaHusi y

oOyuatorrierocsi 6yayT chopMUpOBaHbI CIeYIOIIYe TUUHOCTHBIE Pe3y/IbTaThl B UaCTH:

1) naTpMOTHYECKOro BOCIIUTAHMA:

TIpOsiB/IeHre MHTepeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKOW (pr3ruecKon
HayKU;

L[eHHOCTHOE OTHOIIIeHHE K JJOCTH)KeHHUSIM POCCUNCKUX YUEHbIX-(DH3UKOB,;
2) rpa)kAaHCKOr'0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTh K aKTUBHOMY YUYacCTHIO B 00CYX/]eHUM O0IIeCTBEHHO 3HAUMMBIX U 3THUECKUX
nipobrieM, CBSI3aHHBIX C MPAaKTHUECKUM TIPUMeHeHHeM JJOCTKeHNH (QU3NKY;

0CO3HaHWe BaXXKHOCTHU MOPa/IbHO-3TUUECKUX TIPUHLIUIIOB B /1eSITe/IbHOCTH YUEHOr0;
3) 3cTeTHuecKoro BOCIUTAHUA:

BOCIIPUSITHE 3CTeTUYEeCKUX KauyeCTB (PM3UUYECKON HayKW: eé rapMOHMYHOIO MOCTPOEHHs,
CTPOrOCTH, TOUHOCTH, JTAKOHUYHOCTHY;

4) 1leHHOCTH HAyYHOTr'0 MO3HAHMA:

OCO3HaHMe LIeHHOCTH (pU3MuUecKol HayKu KakK MOLHOIO MHCTPYMeHTa [103HaHWsS MUpa,
OCHOBBI Pa3BUTHSI TEXHOIOTUM, Ba)KHeHIIel COCTaB/ISIFOIEeN KYIbTYpPhl;

pa3BUTHE HAay4YHOU JIF0003HATeIbHOCTH, MHTepeca K NCC/Ie/|0BaTe/IbCKOM /1esiTe/TbHOCTH;
5) ¢dopMupoBaHus Ky/JIbTYPHI 3A0POBbS U IMOLMOHA/ILHOT0 O/1arono/ryums:

OCO3HaHWe IIeHHOCTU Oe3oracHOro obpasa KW3HM B COBPEMEHHOM TEXHOJIOTHUECKOM
MHpe, Ba)KHOCTW TIpaBW/ 0e301acHOTO TIOBeIEHWsS] Ha TpaHCIIOPTe, Ha JOporax, C
3/IEKTPUUECKUM U TeTVIOBBIM 000Dy/I0BaHHEM B IOMAIIIHUX yCIOBUSX;

copMUpOBaHHOCTH HaBbIKa pedieKcuy, MpU3HaHUe CBOEro TMpaBa Ha OMIMOKY M TaKoro
JKe TIpaBa y Jpyroro ueyioBeka;

6) TPyAOBOr0 BOCIIUTAHUA:

aKTMBHOE yJacTHe B PelleHUH TMPaKTUUYeCKUX 3a7lad (B paMKax ceMbH, 0Opa3oBaTebHOM
opraHusaliy, TOpo/ia, Kpas) TexXHOJOTMYecKod U COLMarbHOM  HamnpaB/ieHHOCTH,
TPeOYIOLMX B TOM UKc/ie U PU3UUeCKUX 3HAaHH;

VHTepec K NMPaKTUUeCKOMY HM3YyUeHUI0 NpoQeccuii, CBA3aHHBIX C (PU3UKOM;
7) 3K0/I0TMYeCKOr0 BOCIIUTAHMA:

OpUeHTaLusi Ha TpUMeHeHHe (U3MUeCKNX 3HAHUM [JIs1 pellleHWsl 337au B obmactu
OKpYy’Katolllell cpefibl, TJIAaHUPOBAHHMSI TIOCTYIKOB M OL[HKH MX BO3MOXXHBIX TOC/Ie/ICTBUM
JIIS1 OKpY>Karoller Cpeibl;

0CO3HaHUe I7100aTbHOTO XapaKTepa 3KOJIOTHUeCKUX Mpo0b/ieM U MyTei UX pelieHus;
8) aganTanyu K U3MeHSIOIUMCA YCI0BUAM COLMA/IbHOM ¥ MPUPOAHOHU Cpefbl:

NMoTpeOHOCTE BO B3aUMOJIEHCTBMU TIPY  BBINIOJTHEHWW MCCA€JOBaHUNA W TIPOEKTOB
¢bu3ryecKoil HarpaB/IeHHOCTH, OTKPBITOCTD OTBITY ¥ 3HAHUSIM JPYTUX;

TIOBBIIIIEHVE YPOBHS CBOEM KOMIIETEHTHOCTH Uepe3 NMPaKTUYeCKyIo [1esiTe/IbHOCTb;



notpebHOCTE B (hOPMUPOBAaHUM HOBLIX 3HaHWW, B TOM 4Yuciae (HOPMYIMPOBATh WU,

IMOHATHUA, TUIIOTE3bI O q)HBI/IT-IECKI/IX o0BbeKTax u SBJIEHUSAX;

° oco3HaHHe AeUIIUTOB COOCTBEHHBIX 3HAHUH U KOMITETEHTHOCTEH B 00/1aCTH (DU3UKWY;

J TJIaHUPOBaHUEe CBOETO Pa3BUTHS B PHOOpeTeHUH HOBLIX (DM3MUeCKUX 3HaHUM;

CTpeMJ/IeHHe aHa/JM3UpOBaTh U BBISB/ISATH B3aUMOCBSI3W TIPUPOABI, 0OIecTBa U

5KOHOMUKH, B TOM UHCJ/Ie C UCITI0/Ib30BdHHEM (I)I/I?»I/IIIECKI/IX 3HaHHI>JI;

OLleHKa CBOMX JEWCTBUWM C YUETOM BJIMSIHUSI Ha OKPY)KAIOIIYK Cpefy, BO3MOJKHBIX

17100a/TbHBIX TIOC/Ie/ICTBUM.

METAIIPEJIMETHBIE PE3YJ/IbTATHBI

B pe3ysnbTaTe 0CBOeHMs TIpOrpaMMbI TI0 (HU3MKE Ha YPOBHE OCHOBHOIO OOIIero
obpa3oBanuss y oOyuaroijerocsi Oyayr cdopMHUpOBaHbI MeTamnpeAMeTHbIe pPe3y/IbTaThl,
BK/TFOUAOII[Me TI03HABaTe/IbHble YHHMBEpCalbHble Yy4yeOHble [eHCTBUS, KOMMYHHUKATHBHbIE
YHUBepCa/bHble YueOHbIe IeHCTBYS, PEry/IATHBHbIE YHUBEPCaIbHbIe yueOHbIe JeHCTBUS.

ITo3HaBaTe/IbHBIE YHHBEpPCa/IbHbIE yYeOHbIe /el CTBUS

ba3oBble 1oruyecKue JeMCTBUSA:

BBISIB/IATH M XapaKTepHU30BaTh CYI[€CTBEHHbIE TIPU3HAKU 00BHEKTOB (SIBJIEHUH);
yCTaHaB/IMBaTh CYI[eCTBEHHBIM MPU3HAK KIacCU(UKALMM, OCHOBaHUS /11 0000111eH s
Y CpaBHEHWSI;

BBISIB/IATH 3aKOHOMEPHOCTU Y TIPOTUBOPEUMSI B paCCMaTpUBaeMbIX (haKTaX, JAaHHBIX U
HaOJTIOZIEHUSIX, OTHOCSIIUXCS K (DPU3UUECKUM SIBJIEHUSIM;

BBISIB/IATh TIPUUMHHO-C/IEICTBEHHbIE CBSI3U TIPU W3YyUeHWU (U3MUECKUX SBJIEHWH U
TPOILIECCOB, /leflaTh BBIBOJBI C WCIOb30BAaHUEM [eAYKTUBHBIX W WHIYKTHBHBIX
YMO3aK/TFOUeHUH, BbIIBUTaTh TMITOTE3bl O B3aUMOCBSI35X (DU3UUECKUX BEJTUUMH;
CaMOCTOSITEJILHO ~ BbIOMpaTh Criocod pelieHust yueOHOW  (U3WUecKoW 3azauu
(cpaBHEeHHE HECKOJbKHUX BAPUAHTOB peIlleHus1, BbIOOp Haubosiee TOAXOASIIEr0 C
YUETOM CAMOCTOSITE/TEHO BbI/[€/IEHHBIX KDUTEPHUER).

Ba3oBble ncciejoBaTe/IbCKUe JeMCTBHS:

WCII0/Tb30BaTh BOIMPOCHI KaK UCC/e/l0BaTe/TbCKUM UHCTPYMEHT MO3HaHKS;

MPOBOJIUTL TI0 CAMOCTOSITeJTbHO COCTaB/IEHHOMY IUJIaHy  OIbIT, HeC/JI0XHbIN
(bu3nyeckuii IKCIIepUMeHT, HeOoJIbIIIoe UCC/eloBaHue (DU3UUeCKOro SIBIEHUS;
OLIeHMBaTh Ha MPUMEHUMOCTh U [OCTOBEPHOCTh WH(OPMaALMIO, TOJIyUeHHYI B XOjie
WCCrieJOBaHUs UK 9KCIIePUMEHTa;

CaMoCTOsITE/IbHO  (hOpMY/IMpOBaTh  000OINIEHHWST YW BBIBOABI IO  pe3yjbTaTaM
TIPOBeIEHHOT0 HAOJMIO/IeHNs, OTTbITA, UCC/IeJOBAHMS;

TIPOTHO3MPOBAaTh BO3MOXKHOE JlanbHelilee pa3BuTHe (r3UUecKuX IMpOoLeccoB, a TakKe
BBI/IBUTATh TIPE/TIONOKEHHSI 00 MX Pa3BUTHH B HOBBIX YC/IOBUSIX U KOHTEKCTaX.

Pab6ora c uadopmanueii:

MIPUMEHSATh pa3/iM4yHble MeTO[bl, MHCTPYMEHTbI M 3arpoChl MpU TOMCKe U oTOope
MH(OPMaLIMK WK JJaHHBIX C YUETOM TIpe/yIo’KeHHOW yueOHOM (hr3nyecKoil 3a1auu;
aHa/IM3UpOBaTh, CUCTEMAaTU3UPOBaTb M WHTEPIIPeTHPOBATh WH(POPMAIMIO Pa3TMUHbIX
BUZIOB 1 ()OPM TIpe/ICTaB/IeHNS];



CaMOCTOSITe/ILHO BbIOMpATh ONTUMAabHYIO (hopMy TipecTaBieHUss MHPOpPMALUU U
WITFOCTPUPOBATh pelllaeMble 3a/laud HeCJTOKHBIMM CXeMaMM, [JuarpaMMaMu, WHOMU
rpadUKOM 1 UX KOMOWHALIUSMHU.

KoMMyHHKaTHBHBIE YHUBepCa/IbHbIe yUeOHbIe JeHCTBHUS:

B XoJle 00CyXaeHHs yueOHOTO MaTepuasia, pe3y/bTaTOB JlaOOpPaTOPHBIX paboT u
MPOEKTOB 3a/laBaTh BOTPOCHI IO CYIL[ECTBY 00CY»X/jaeMOii TeMbl U BbICKAa3bIBaTh U/IEH,
HalleJieHHbIe Ha pellieHue 3a/jauu U MojepkKaHue 6/1arokeaTesibHOCTH 001LeH s
COTIOCTaB/SATb CBOM CYXKJAEHHSI C CYKIeHUsSMU [ADPYruX Yy4YaCTHHUKOB /IMaora,
oOHapy’KuBaTh pa3nuMie U CXO/CTBO TTO3ULIWH;

BBbIPa’KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MMUCbMEHHBIX TeKCTaX;

nyO/JIMYHO  TIPeACTaB/sATb  pe3y/JabTaTbl  BBITOJHEHHOTO  (U3WYEeCKOTO  OIlbITa
(3KCTrIepuMeHTa, UCC/le[JoBaHusl, TIPOeKTa);

TOHMMaTh W WCII0/Ib30BaTh MPEUMYILeCTBa KOMaHAHONW W WHAWBUAYa/TbHOU pabOThI
TIPY pellieHnd KOHKPeTHOU (hHU3rUeCcKoi mpob/ieMbl;

MPUHMMATh LIeJTM COBMECTHOW JesTellbHOCTH, OPraHW30BbIBaTh [€HCTBUS 10 eé
JOCTIDKEHUIO: PACIpeiesiAiTh PO, 00CYKAaTh TMPOLeCChl U Pe3y/IbTaThl COBMECTHOU
paboTel, 060011aTh MHEHHST HECKOJIBKUX JIFOZIeH;

BBITIOJTHATH CBOIO YacTb PabOThI, AOCTUTas KayeCTBEHHOTO pe3y/bTaTa I0 CBOEMY
HarpaB/IeHHI0 U KOOPJUHUPYS CBOU JIEHCTBUS C APYTUMU WieHAaMU KOMaH/IbI;
OLIeHMBaTh KauecTBO CBOEr0 BKjaZla B OOW[WI MPOAYKT TIO KPUTEPHUSM,
CaMOCTOATEe/ILHO ChOPMYTMPOBAHHBIM yUaCTHUKAMH B3aMO/€MCTBUSI.

PerynsTuBHbBIe YHHUBepCaIbHbIE YUeOHbIe e CTBUSA

Camoopranu3anus:

BBISIB/ISITH TIPOO/IEMBI B )KU3HEHHBIX U YUeOHBIX CUTYaLUsIX, TPeOYIOIUX il PelleHust
(hr31UecKrX 3HaHUM;

OpPUEHTHPOBAaThCsl B pas/MUHbIX TOAXO0JaxX TMPUHATUS pelleHul (MHIUBUAYa/bHOE,
TIPUHSITHE PeLleHus B TPYIITe, PUHSATHE PeLIeHU IPYIIo);

CaMOCTOSITEJIbHO COCTaB/IATh aJITOPUTM peIlleHus] (PU3NUecKod 3afiaud WM TIaHa
WCCIe[IOBaHUs C YYETOM HMEIOLIUXCS PecypCoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATh Tpe/ijlaraeMble BADHAHTHI PelleH I ;

JenaTh BBIOOD M 6paTh OTBETCTBEHHOCTH 3a PellleHue.

CﬂMOKOHTpOJII), 3M0].[I/IOHaJIbelﬁ HHTEe/1/IeKT:

[laBaTh a/leKBaTHYIO OL|eHKY CUTYyallUy U MpejjiaraTh M/1aH eé U3MeHeHUs;

OOBSCHATL TIPUYMHBI [JOCTIDKEHUs (HeJOCTYDKEeHHs)) pe3y/bTaToB [lesTe/IbHOCTH,
[laBaTh OLIeHKY MPUOOPeTEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B /1eITE/ILHOCTh (B TOM UMCJIE B XOZ, BbITIOJHEHUS (pr31UecKoro
WCC/Ie/JOBaHUS] W/IM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, WM3MEHMBIIMXCS
CHUTYaL[|H, YCTAaHOBJIEHHBIX OIIMOO0K, BO3HUKIINX TPYJHOCTEH;

OLIeHWBaThb COOTBETCTBHE pe3y/bTaTa Lie/v U yCJIOBUSIM;

CTaBUTh ce0si HA MeCTO APYroro uesoBeKa B X0/ie Criopa WK JUCKYCCUM Ha Hay4YHYHO
TeMy, [TOHUMaTb MOTHBBI, HAMEPEHHSI U JIOTHKY Jpyroro;

NpY3HaBaTh CBOE TMpaBO Ha OMIMOKY TIpU pellleHWHd GU3MUeCKUX 3aJau Wid B
YTBEpP)KJeHUSX Ha Hay4YHble TeMbl U TaKOe Ke [PaBo Apyroro.



IMPEJMETHBIE PE3YJ/IBTATHI

K koH1y oOyueHusi B 7 Kjacce mpegMeTHbIe pe3y/bTaThbl Ha 0a30BOM yYpOBHE JOKHBI

oTpakaTb CHOPMUPOBAHHOCTH Y 00YUarOLUXCST YMEHUI:

® UCTONb30BaTh TIOHATHS: (U3MUECKWe U XUMHUUeCKue siBJieHUs, HaOsoJeHue,
5KCIepUMEeHT, MOjie/lb, TUIOTe3a, eJUHULIbl (DU3UUeCKUX BeUUMH, aTOM, MOJIEKYa,
arperaTHble COCTOSIHUSI BelljecTBa (TBEpPZOe, XKHUKOe, Ta3000pa3HOe), MeXaHUYeCcKoe
[BIDKeHWe  (paBHOMepHOe, HepaBHOMEpHOe, TNPSIMO/JMHENHOe),  TpaeKTOpus,
paBHOZIeMCTBytOIasi cuia, Aedopmanus (ympyrasi, IlacTA4YecKasl), HeBeCOMOCTh,
COoO00IIIaroIIHecs: COCY/IbI;

e pa3nuyarthk sByeHUs (Juddy3us, TeraoBoe JBIKEHNe UacTHUL] BelljeCTBa, pABHOMEpPHOe
JBIDKeHWe, HepaBHOMEDHOe [IBU)KeHUe, UHepLMsl, B3aUMOJENCTBUe TeJl, paBHOBecHe
TBEPJBIX TeJ C 3aKpeIvIEHHOM OCbI0 BpallleHWs, Iepejjaua JaBleHUs TBEPAbIMU
TeslaMH, )XUAKOCTSIMU U ra3amu, aTMocepHOe JjaBjieHue, IJlaBaHue TeJl, IpeBpallieHust
MexXaHWUYeCKON 3Hepryu) 1o OINMKMCAaHUI0 UX XapaKTePHBIX CBOMCTB 1 Ha OCHOBE OITbITOB,
JEMOHCTPUPYIOIIUX AaHHOe (U3UUYeCcKoe sIB/IeHUE;

® pacro3HaBaTh TPOsiB/IeHHe W3YUeHHbIX (DHM3UUeCKUX sIBJIEHUHN B OKPY»KalollleM MUpe, B
TOM uuncie (u3Myeckue sIBleHHs B TPUPOJe: TMPUMEPHI [IBWKEHUSI C Pa3/IMuHbIMU
CKODOCTSIMM B KMBOW U HEXWBOUW MpHUPOJe, AeMCTBUe CUIbl TPeHWs B TIPUpPOJie U
TeXHUKe, BIMsAHHE aTMOC(EpPHOro /aBjieHWs Ha >KUBOM OpraHW3M, IJlaBaHWe PphbIO,
pblYarv B Tejle uej0BeKa, NPU 3TOM TepeBOJUTh MPAaKTUUeCKYI0 3ajauy B yueOHYIO,
BbIZIEJISITh CYLIleCTBEeHHbIe CBOMCTBA (MPU3HaKW) GU3NUYECKUX SIBJIEHUM;

® ONUCHIBATH M3yUeHHbIe CBOMCTBA Tes U (r3UUecKue siBJIeHUs], UCTIONb3ys (ru3rueckKue
Be/IMUMHBI (Macca, 00BEM, TJIOTHOCTh BeIleCTBa, BpeMsi, IMyTb, CKOPOCTb, CpeHSs
CKOpPOCTb, CW/Jla YNPYrOCTH, CHU/a TSDKeCTW, BeC Teja, CWIa TPEeHus, JaBJeHue
(TBEépAOro Tesa, >KUAKOCTH, Ta3a), BbITAJKWBAlOIlas CUIa, MexaHWyecKas pabora,
MOILL[HOCTb, TIJIeY0 CWU/IbI, MOMEHT CW/bl, KO3(QOULUEHT T[0Je3HOro [eHCTBUs
MeXaHW3MOB, KUHeTUuecKasi ¥ TOTeHLa bHasi SHeprus), NpyU OMUCAHUU TPaBUIbHO
TPaKTOBaTh (PM3UUYECKHUI CMBIC/T UCIIOMb3yeMbIX BeJIMUKH, UX 0003HaUeHUs U eIUHULIbI
(bu3MUeCcKUX BeMWUYMH, HaXOAWUTb (OPMYJIbl, CBSI3bIBAlOIIME [aHHYIO (HU3UUECKYIO
BeJIMUMHY C [PYIrMMHM BeJIWYMHAMM, CTPOWUTh TpadUKU H3y4YeHHbIX 3aBUCUMOCTEN
(bu3MUecKrx BeTMYUH;

® XapaKTepu3OBaTb CBOMCTBAa Tes, (U3UuUecKue SBJI€HUSI W TIPOLIeCChl, MCTOb3Ys
TpaBWIa C/A0KeHUs1 CU/ (BAO/Ib OJHOM MpsIMOM), 3aKOH I'yka, 3akoH Ilackans, 3aKoH
ApxuMeza, TpaBUIO paBHOBecHsi pbiuara (0si0Ka), «30/I0TO€ TIPAaBUIO» MEXaHWKH,
3aKOH COXPaHeHHsi MeXaHWYeCcKOW SHepruu, TIpU 3STOM [JaBaTb CJIOBECHYIO
(hopMy/nHMpOBKY 3aKOHA Y 3aMKChIBaTh €r0 MaTeMaTHUyeCcKoe BbIpaXkeHUe;

e O00BSACHATHL (hU3UUeCKUe SIBJIEHUS, TIPOLeCChl M CBOWCTBA TeJl, B TOM UHCIe U B
KOHTEKCTe CUTyal[iii MPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BbISB/SATh NPUUKMHHO-
C/le[ICTBEHHbBIE CBSI3U, CTPOUTb 00BsiICHEHHe 13 1—2 JIOTHYeCKUX I11aroB C Oropou Ha 1—
2 U3yueHHbIX CBOWCTBA (U3NUECKUX SBJeHUM, (U3UUeCKUX 3aKOHa WU
3aKOHOMEPHOCTY;

e pellaTh pacyéTHble 3a7aud B 1-2 [eiCTBUS, UCIOMb3ys 3aKOHbI U (OPMYJIbI,
CBsi3biBarolMe (u3MuUecKre BeJMUMHBL: HAa OCHOBe aHaiu3a YCIOBUS 3aflauu
3aMuchiBaTh KpaTKOe YC/IOBHe, MOACTaB/ATh (U3UUecKue BeJUUMHbl B (OPMYJbI U



NIPOBO/IUTh PACYEThI, HAXOAUTh CIpaBOYHbIE [aHHble, HeOOXOJUMBble /ISl pelleHus
3ajiau, OL|eHWBaTh PeajMCTUUHOCTh MOMyUYeHHON (PU3MUeCKOU Be/TMUMHBbI;
pacro3HaBaTh MPo0JieMbl, KOTOpble MOKHO peIIWTh TP TOMOIM  (PU3NYeCcKux
METOZIOB, B OINWCAaHUM WCC/Ie[OBaHUSl BBIJIE/IATh IIPOBepseMoe IpeIoJioKeHue
(runore3sy), pasaMuaTb M MHTEPIPeTHpOBaTh IIOYYeHHbIM pe3y/bTaT, HaXOLUTb
OILIMOKY B XO7Ie OIbITa, JleNlaTh BIBOABI 10 €r0 pe3ysbTaTam;

MIPOBOZUTE OTBITHI TI0 HAOJIOAEHUI0 (PU3NYeCKUX SBIEHUN WK (U3UUECKUX CBOMCTB
Tes:  (OpMy/NMpOBaTh IIpOBepsieMble TIPEAIION0XKeHUs, CcoOupaTh YCTaHOBKY U3
TIpeJI0KeHHOTO 000pYyJ0BaHMsl, 3alIMChIBAaTh X0, OTbITa U (POPMYJTUPOBAThH BBHIBO/bI;
BBITIOJTHSATD TIPSIMble M3MEPeHUsT PacCTOSIHUSI, BPeMeHH, MacChl Tesa, 00bEMa, CUMbI U
TeMIlepaTypbl C WCIIO/Ib30BaHUEM aHAJIOTOBBIX M IM(POBBIX NMPUOOPOB, 3arMChIBaTh
TMOKa3aHusi MPUOOPOB C YUETOM 3a/laHHOM abCOJTFOTHOM TOTPeITHOCTA U3MepeHui;
TIPOBO/IUTh HCC/e0BaHUe 3aBUCUMOCTH OJHOW (hM3MUeCcKOM BeJMUMHbI OT APYrou C
WCII0/1b30BaHKEM TPSMBIX U3MepeHHH (3aBUCUMOCTH YT PABHOMEPHO [IBIXKYILErocst
Tesla OT BpeMeHU /IBWKeHMs Tesla, CUJIbl TPeHHUsI CKOJIbXKeHHs1 OT Beca Tejla, KauecTBa
00paboTKM TIOBEpXHOCTeH Te/ll W He3aBUCHUMOCTH CW/Ibl TPEHWs OT IUIOMaAx
COTIPUKOCHOBEHHS TeJl, CUJIbl YIIPYTOCTH OT YAJWHEHUsl MPY)KUHBI, BbITaJKUBaOLLei
cwibl 0T 00BbEMa TIOTPY)KEHHOM YacTh Tejla U OT TUIOTHOCTH JKUAKOCTH, eé
HEe3aBUCHMOCTU OT IJIOTHOCTH Tesa, OT IVIyOMHBbI, HAa KOTOPYIO IIOIPY)KEHO TeJo,
YC/IOBUM TJIaBaHUsSI TeJl, YC/AOBWM paBHOBECHs pbluara M OJIOKOB), y4aCTBOBaTh B
MJIaHUPOBaHUM Y4eOHOTO WCC/Ief0BaHUsl, COOMpaTh YCTAaHOBKY U BBINOJHSATD
W3MepeHusi, CJieflys Tpe/IOKeHHOMY I71aHy, (PUKCUpOBaTh pe3y/bTaThl MOTy4eHHOU
3aBUCUMOCTH (U3MUECKUX BeJMUMH B BHZe TIPeJIOXKeHHBIX Tabsmul, U rpadukos,
Jies1aTh BBIBO/IbI IO pe3y/ibTaTaM UCCIe[0BaHus;

MPOBO/IUTh KOCBEHHble W3MepeHUs (QU3MUeCKUX BeJUWUMH (TVIOTHOCTh BelljecTBa
JKUAKOCTM W TBEpJAOr0 Tejla, CWa TPeHUs CKOJb)KeHWs, JaBjieHHe BO3/yXa,
BbITA/IKMBAOIlasi CWia, [eHCTByIOIjass Ha TOTPY)KEHHOe B JKUAKOCTh TeJio,
K03(hdULIMeHT T0/Ie3HOr0 [1eHCTBUSI MPOCTbIX MEXaHW3MOB), C/iefys TpeJI0XKeHHOU
VMHCTPYKLMU: TIPY BBIIIOJITHEHUY M3MepeHUH coOUpaTh SKCIIePUMEHTabHYI0 YCTaHOBKY
Y BBIYUC/ISTH 3HaueHe UCKOMOW Be/TMUUHBI;

cobsroflaTh TIpaBW/Ia TeXHUKW Oe3omacHOCTM Tipu  pabore ¢ ylaBopaTOpHBIM
obopyoBaHuEM;

yKa3blBaTh TPUHLUMBI JeWCTBUSI TIPUOOPOB U TeXHUUECKHWX YCTPOWCTB: BeChl,
TepMOMeTp, AMHAMOMeTp, COO0OIIaroIIyecs: Cocyibl, 0apoOMeTp, pblvar, MOJBWKHBINA U
HEeIO/IBV>KHBIN 010K, HAaK/IOHHAs! TIJIOCKOCTh;

XapaKTepu30BaTh TPUHLUMbBI JeWCTBUS M3YUYeHHbIX TPHOOPOB M  TeXHUYECKHX
YCTPOMCTB C OMOPOM Ha MX OMMCAaHUS (B TOM YHMCJIe: TOALIMITHHMKH, yCTPOHCTBO
BO/IONPOBO/A, T'M/paB/IWYeCKH TIpecc, MaHOMeTp, BbICOTOMep, IMOPIIHEBOM Hacoc,
apeoMeTp), MCMO/b3ysl 3HaHWs O CBOMCTBAax (M3MUECKUX SIBJIEHHUN U HeoOXojAuMble
(u3ryeckrie 3aKOHbI U 3aKOHOMEPHOCTH;

NIPUBO/IUTL TIPUMepbl (HaXoAWTb UHGOpPMAIMIO O TIpUMepax) TPaKTUYeCcKOro
WCTIOMb30BaHUsl (PU3NUECKUX 3HAHWM B TIOBCEJHEBHOW >KU3HU MJisi obecrieueHust
Oe3omacHOCTM TIpM OOpalleHud C TpUOOpaMHU W TeXHUUYECKUMH YCTPOHCTBAMHU,
COXpaHeHWs 3[J0POBbSi U COOJIOZIEHUsT HOPM SKOJIOTMYeCKOTO TIOBeJleHUs B
OKpY>Katollleli cpefie;



OCYIL[eCTB/ISAITE OTOOP MCTOUHUKOB HH(popMaiuu B VHTepHeTe B COOTBETCTBUU C
3a/JaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEFOIIUXCS 3HAaHUN U MyTéM CpaBHEHUsI
pa3/IMUHbIX UCTOUHUKOB BBIJIe/ISITh MH(GOPMAL[MIO, KOTOpasi SIB/SIeTCs IPOTUBOPEUUBOM
WTK MO>KET OBbITh HEeJJOCTOBEPHOM;

WCTIOb30BaTh TIPU BBITIOJTHEHWH Y4ueOHBIX 3a/laHUi Hay4YHO-TIOMY/ISIPHYIO JINTEPaTypy
(13UUecKoro cojiep)kaHusl, CIpaBOUYHble MaTepuasbl, pecypchl ceTd VIHTepHeT,
B/IaJleTh TIPUEMaMH KOHCIIEKTHUPOBAHWSI TeKCTa, mpeoOpa3oBaHUs WHGOpMaLUKd U3
O/IHOM 3HAKOBOM CUCTEeMBI B [IPYT'Y10;

Co3/laBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHbIE W YCTHbIE COOOIIeHHsT Ha OCHOBe 2—3
WCTOYHMKOB MH(OpMaluu (pr3Uyeckoro Cofiep>kaHusi, B TOM 4uC/e TyOJIMYHO [lenaTh
KpaTKue COO0OIIeHsT O pe3y/bTaTaX MPOEKTOB WM YUeOHBIX MCCIeJOBaHUH, TIPH 3TOM
rpaMOTHO HCII0/Ib30BaTh HW3Yy4YeHHbI TIOHATUMHBIM armapar Kypca (U3MKHU,
COTIPOBOK/AThb BBHICTYTI/IEHNE TIpe3eHTalluel;

TIPYU BBITIOJTHEHUM Y4eOHBIX MMPOEKTOB W UCC/Ie[0BaHUM pacripefiesisiTb 00s3aHHOCTH B
rpyIIe B COOTBETCTBUM C TOCTaB/IeHHbIMH 3aZlauaMH, CJIeJIUTh 3a BLITIOJTHEHUEM T/laHa
JNeNCTBUM, aJeKBAaTHO OL|eHWBaTh COOCTBeHHBIA BK/aZ, B [eSITEJbLHOCTh TPYIIIIbI,
BBICTparBaTh KOMMYHUKaTUBHOE B3aUMO/eMCTBUe, YUUThIBAasi MHEHHE OKDPY>KAIOILHX.

K xoHily obyueHuss B 8 Kjiacce ripeMeTHble pe3y/bTaThl Ha 6a30BOM ypOBHE [1OJDKHBI
oTpakaTh COOPMUPOBAHHOCTh Y 0O YUaIOIINXCST YMEHUM:

WCII0/Ib30BaTh TMOHATHS: Macca U pa3Mepbl MOJIeKY/, TeIIOBOe ABW)XKeHHEe aTOMOB U
MOJIeKY/, arperaTHble COCTOSIHHSI BelleCTBa, KPUCTA//IMUeCcKhe W aMop(QHble Tena,
HACBIIIeHHbIM ¥ HeHaChILLeHHbIN Map, BAaXXKHOCTb BO3/lyXa, TeMIlepaTypa, BHYTPEHHsISI
SHeprus, TeryIOBOW /BUTaTe/ib, 3JieMeHTapHbIN 3JIeKTPUUeCKUI 3apsif], 3JIeKTpUUecKoe
rosie, TIPOBOJHUKU W [AW3JIEKTPUKH, TTOCTOSTHHBIM 3/71eKTPUUEeCKHUN TOK, MarHUTHOe
oJ1e;

pas/iuaTh siBJieHUs1 (TelVIoBOe pacIIMpeHWe W COKaTue, Tersiornepeaya, TeIiOBOe
paBHOBecHe, CMauyWBaHWe, KalW/UIpHblEe SBJeHUS, WCIapeHue, KOH/IeHCallus,
IJIaBJIeHue, KPUCTa/L/TU3aLUs (oTBepeBaHUe), KUTIeHHe, Tervionepeaya
(TernyIONpoOBOJHOCTh, KOHBEKLIUS, W3/Iy4eHWe), 37eKTpu3alus Tes, B3auMOJencTBHe
3aps/IOB, JEeUCTBUSI 2/IEKTPUUECKOTO0 TOKa, KOPOTKOe 3aMblKaHWe, B3alMO/ehCTBHe
MarHuTOB, ZIEMCTBHE MAarHWTHOTO TIO/sT Ha TPOBOJHUK C TOKOM, 3/IeKTPOMarHUTHast
WHIYKIYsA) TI0 OINWCAHUK MX XapakKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIeMOHCTPUPYIOLUX JlaHHOe (hU3rnuecKoe siBjieHue;

pacrio3HaBaTh IMPOsiB/ieHUe W3yUYeHHbIX (M3UUeCKUX SIB/IEHUI B OKPY»)KalollleM MUpe, B
TOM uYMuC/ie (QU3duecKue SIBJIeHUSI B TIpHUPOJie: TIOBEPXHOCTHOE HaTsKeHWe U
KanWw/iisipHble SIBJIeHUs] B TPUPOJeE, KPUCTa/lIbl B Tpupoje, u3nyueHue CoHiia,
3aMep3aHye BOZOEMOB, MOPCKHe Opu3bl, 0Opa3oBaHWe pOCHI, TyMaHa, WHes, CHeETa,
J7IeKTpuYeckre siBleHUsi B aTMmocdepe, 3/IeKTPUUYECTBO >KUBBIX OpPraHW3MOB,
MarHuTHOe moJjie 3eM/id, Apeid MoJi0COB, POJiIb MarHUTHOIO TIO/S [/l KM3HU Ha
3emsie, TIOJIIPHOE CUSIHUE, TIPU 3TOM TIepeBOUTh MPAaKTUUECKYIO 3aZiauy B yueOHYO,
BbIZIEJISITh CYIleCTBeHHbIe CBOMCTBA (TIPU3HAKK) PU3NUECKUX SIBJIEHU;

OMMChIBaTh U3yUeHHbIe CBOMCTBA Tesl U (pU3nuecKre siBJieHHUs, UCT0JIb3ys (pU3nueckre
BeJIMUMHbI (TeMIiepaTtypa, BHYTDEHHSIS SHEprusi, KOJMYeCTBO TerUIOThl, YZe/bHasi
TerJIOEMKOCTb ~ BelecTBa, yJeslbHasi TeruioTa T[UIaB/ieHUs], Y/e/ibHas TervioTa
napoobpa3oBaHus, yjenbHas TeIUioTa CTOPaHUs TOIUIMBA, KO3(hOUIIMEHT I10/Ie3HOr0
JIeViCTBUS TEeIJIOBOM MalllMHbI, OTHOCUTE/IbHAs BJI&KHOCTb BO3/yXa, 3/I€KTPUUYeCKUU



3apsifi, CWaa TOKAa, 3JIEKTPUYECKOe HarpsbKeHHe, COTMpOTHBJIEHWE TPOBO/JHUKA,
yZe/bHOe COTIPOTHBIIEHHE BellleCTBa, paboTa M MOIIHOCTh 3/IEKTPHUECKOTO TOKaA), TTpU
OMWCAaHUM TPaBUIbHO TPAKTOBaTh (DU3WUYECKUN CMBIC/ MCMOb3yeMbIX BeJTUYKH,
0003HaueHUs U eJUHULIbI GU3NUECKUX BEJWYMH, HaXOAUTh (HOPMYJbI, CBSI3bIBAIOILLE
JaHHYI0 (U3MYeCKyl0 BEJWYMHY C JpPYTMMH BeJWYMHAMH, CTPOUThH TrpaduKu
M3yUeHHbIX 3aBUCHMOCTeN (pr3nuecKux BelUUUH;

XapaKTepr30BaTb CBOMHCTBAa Tes, (puU3nuecKkue SsIBJI€HUSI M TIPOLIeCChbl, HCIOMb3Ys
OCHOBHbIE TI0JIOKEHUS] MOJIEKY/ISIPHO-KUHETUYEeCKOM TeOpHUH CTPOEHUs BelecTBa,
TIDUHIMIT CYTIepIio3ULMM ToJield (Ha KaueCTBEHHOM YDOBHe), 3aKOH COXpaHeHUs
3apsifa, 3akoH OMa fs yyacTka Lernu, 3akoH [[xoyns—JleHlla, 3aKOH COXpaHeHUs
SHeprvu, MpU 3TOM JlaBaThb CJIOBECHYIO (DOPMYJ/IMPDOBKY 3aKOHa M 3alyChIBaTh €ro
MaTeMaTUueCKoe BbIpa)KeHUe;

00BSICHATL (hri3UUecKre TpOLeCChl M CBOWCTBA TeJl, B TOM UKC/Ie WU B KOHTEKCTe
CUTYyaLui MPaKTUKOOPHUEHTHPOBAaHHOT O xapakTepa: BBISIB/ISITh
TIPUUMHHOCJIeICTBEHHBIE CBSI3U, CTPOUTHh O0BsiICHeHWe U3 1—2 JIOTUYeCKUX IIaroB C
oropoy Ha 1-2 M3yueHHbIX CBOMCTBA (DM3UUECKUX SIBJIEHUM, (U3NUYECKUX 3aKOHOB U/IU
3aKOHOMEPHOCTeW;

pelaTb pacuéTHble 3aflaud B 2-3 [IeMCTBUs, HCMOMb3Yysl 3aKOHbI U (HOpMYJIb,
CBsi3bIBalOlllMe (u3MUecKde BelMUMHBI: Ha OCHOBe aHa/lu3a YCAOBUs 3ajaud
3anuchbiBaTh KpaTKOe YCJ/IOBHe, BBISB/SATb HEJOCTAaTOK JAHHBIX [Jisl pelleHus 3aauu,
BbIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ pellieHus], TPOBOIUTh PaCUéThl U
CpaBHUBATH MOyYeHHOe 3HaueHue (hr3UuecKoi BeJIMUMHbI C U3BeCTHBIMU JaHHBIMU;
pacro3HaBaTh MPO0JieMbl, KOTOpble MOKHO peIINTh TP TOMOIIM (PU3NYeCKUX
METOJIOB,  WCIO/b3ys  OIMUCaHWe  UCCAel0BaHUsl,  BbIJENSTh  MpPOBepseMoe
TpeJro/oXKeHre, OLleHWBaTh TMPaBU/IbHOCTb TIOPsiIKa TPOBeZEeHHsl MCC/eJ0OBaHus,
Jlef1aTh BBIBO/IBI;

TIPOBO/IUTH OIIBITHI 110 HAO/MIO/IeHUI0 (DU3UUECKUX SIBJIEHUM UM (PU3NUeCKUX CBOWCTB
Tenn (KanmuuisipHbIe sIBJIEHWS], 3aBUCUMOCTb [IaBI€HUS BO3ZyXa OT €ro 00béMa,
TeMIlepaTypbl, CKOPOCTH TpoLiecca OCTbIBaHUSI U HarpeBaHUsl MPU U3TyYyeHUH OT LiBeTa
v3jiydaromiet (Tor/olilaroieii) TMOBepXHOCTH, CKOPOCTb MCMapeHusi BOJbI OT
TemrepaTypbl >KMJKOCTU M TIUIOIIAJAU e€ TIOBepXHOCTH, J/eKTpu3alus Tel U
B3aUMO/IeNCTBUE 3/IeKTPUUYECKUX 3apsi/ioB, B3aUMO/IeHCTBUE TOCTOSIHHBIX MarHUTOB,
BU3yaM3alysi MarHUTHBIX T10J1ei TTIOCTOSTHHBIX MarHUTOB, J€MCTBUSI MarHUTHOTO T0JISt
Ha TPOBOJIHMK C TOKOM, CBOWCTBAa 3/IeKTPOMAarHWTa, CBONCTBA 3J1€KTPOJBUraTesis
TIOCTOSTHHOTO TOKa): (hOpMy/IMpOBaTh TpOBepsieMble TPeATIo/IOKeHUsl, CoOUpaTh
YCTAHOBKY W3 TIPEJJIOKEHHOTO O00Opy/IOBaHWS, OINUCHIBaTh XOf OMbITa U
(hopMynMpoBaTh BHIBO/IbI;

BBITIOJIHATh TIPsSIMble W3MepeHusi TemriepaTypbl, OTHOCUTE/NbHOU BIaXXHOCTH BO3ZYyXa,
CWIbI TOKA, HAMpSDKEHUS C WCIOb30BaHHWEM aHa/IOTOBBIX TPUOOPOB W [JaTUMKOB
(u3rMyecKUx BeJMUMH, CPaBHUBATh pe3y/bTaThl W3MepeHHH C Y4éTOM 3a/j[aHHOM
abCo/IOTHOM TIOTPeIIHOCTH;

MPOBOAUTh WCC/e/J0BaHUe 3aBUCUMOCTH OJHOU (hM3UUecKol BeJMUMHbI OT APYrou C
WCTIO/Tb30BaHUEM TIPSIMBIX KM3MepeHUl (3aBUCMMOCTb COMPOTUBJIEHUS TPOBOJHUKA OT
ero JJIMHBI, TJIOL[aZi TIOTIePEeUHOr0 CeueHHusl U yAe/lbHOTO0 COTPOTHB/IEHUS BelljecTBa
MPOBO/JHUKA, CUJIbI TOKA, U/YILer0 Yepe3 MPOBOHUK, OT HaMpshKeHUs1 Ha TIPOBO/IHUKE,
WCC/ieloBaHUe TI0C/e/I0BaTe/IbHOTO M Tapasijie/lbHOr0 COeJUHeHHH TPOBOJHUKOB):



TJIaHUPOBaTh MCC/IeloBaHUe, cOOMpPATh YCTAHOBKY U BBHITIONHATH U3MepeHUs, Cieysi
TIpeAJIoKeHHOMY TI/IaHy, (PMKCHUPOBATh pe3y/IbTaThbl MOYUeHHON 3aBUCHMOCTH B BHU7e
Tabmi] v TpadUKOB, [ies1aTh BEIBO/BI 10 pe3y/IbTaTaM MCC/Ie0BaHuS;

® TIPOBOJUTH KOCBeHHble M3MepeHUs (M3NUeCKUX BenuuuH (y[esibHasi TerI0éMKOCTh
BellleCTBa, COTIPOTHBJIEHHEe TTPOBO/IHUKA, pab0Ta U MOLIHOCTh 3/IEKTPUYECKOTO TOKA):
TJIaHUPOBaTh M3MepeHHs, CoOUpaTh SKCIIePUMEHTA/NbHYI0 YCTaHOBKY, CJIeyst
TIpe/JI0YKeHHOW MHCTPYKLIMH, ¥ BLIUMC/ISTh 3HAUeHe BeJTHUNHb;

e CoOmroiaTh TIpaBWIAa TEXHWUKW Oe3omacHOCTH Tipu pabore ¢ s1labopaTOpHBIM
obopyoBaHuEM;

® XapaKTepu30BaTh TIPUHLWITEI JEHCTBUS W3YUEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa MX OMUCAHUS (B TOM 4YMCJIe: CACTeMa OTOIUIEHHS [OMOB,
TUTPOMETp, TMapoBas TypOWHA, amIiepMeTp, BOJBTMETP, CUETUMK 3JIeKTPUUECKOM
SHepPruu, 3JIeKTPOOCBeTUTe/IbHbIe TIPUOOpLI, HarpeBaTe/ibHbIE 3/IEKTPOIIPUOODPHI
(pyMepbl), 37eKTpUYeCKHe TIpeJOXPaHUTeM, 37eKTPOMAarHuT, 3JIeKTPO/BUTATeb
MOCTOSIHHOTO TOKAa), WCIO/b3ysl 3HAaHUS O CBOMCTBaX (U3UYECKUX SIBICHWNA W
HeoOX0o1Mble pU3NUeCcKre 3aKOHOMEPHOCTH;

® pacro3HaBaThb TMPOCTble TEeXHUUECKHe YCTPOMCTBA W W3MepHUTe/ibHbie TMPUOOPHI O
cXeMaM M CXeMaTUYHBbIM PUCYHKaM (JKUAKOCTHBIM TepMOMETpP, TEPMOC, TICUXPOMETP,
TUTPOMETp, ABWUraTe/lb BHYTPEHHEro CropaHWs, 3JeKTPOCKOII, PeocTar), COCTaBJISATh
CXeMbI JIEKTPUYeCKUX Lierei C ToC/IefoBaTelbHBIM U TIapajule/IbHbIM COeMHEeHNeM
3/IEMEHTOB, pa3/inyasi yC/IOBHbIe 0003HaUeHUs 3/IEMEHTOB 3/IeKTPUUYECKHX 1iernel;

® TIPUBOAWTL TIpUMephbl (HAXOAWThb WH(POPMALMI0 O TMpUMepax) MPaKTHUYeCKOro
WCTIO/Ib30BaHUST (DPU3MUECKUX 3HAHWM B TIOBCEAHEBHOW >KU3HM A1 obecrieueHus
6e3omacHOCTH TIpU OOpaileHud C MpubopaMHd U TeXHUUECKUMH YCTPOMCTBaMH,
COXpaHEeHWsI 3/I0pOBbsi U COO/IO/IEHUST HOPDM  9SKOJIOTUYECKOTO TIOBeIeHUsI B
OKpYKarolIlel cpefe;

® OCYIIECTB/ISITH TIOMCK WHGOpPMaLMM (U3MUECKOTO cojep)kaHusi B VIHTepHeTe, Ha
OCHOBe WMEIOIIUXCS 3HaHWUM W TYyTEM CpaBHEHWs [OTIOJTHUTETbHBIX HCTOUYHUKOB
BBIZIESISTh MH(OpPMaLMIO, KOTOpasi SIBJSIETCS TPOTHBOPEUMBOM WM MOXeT ObITh
HeI0CTOBEPHOW;

® LCTO/Ib30BaTh NPU BBINOJHEHUH y4eOHBIX 3a/laHUM Hay4YHO-TIOMY/IIPHYIO JINTEPATyPy
(hU3MUeCKOTO COZiep)KaHUs, CIIPaBOYHbIe MaTepHuasbl, pecypchl cetu VIHTepHer,
BJIa/IeTh TMPUEMAaMH KOHCIIEKTUPOBAHUs TeKCTa, TpeoOpa3oBaHusi MHGOpMavu W3
OJJHOM 3HAaKOBOU CHUCTEMBI B PYTYIO;

e (Co3JaBaTh COOCTBEHHble TMHUCbMEHHbIE W KpaTKWe YCTHble Coo0IeHus, 00001as
WH(OpPMAaLMI0 U3 HEeCKOJbKUX MCTOYHUKOB (PU3MUECKOTO COZEp)KaHUs, B TOM UHCJIe
nyO/MYHO  TIPeACTaB/SATh  pPe3y/ibTaThl TIPOEKTHOHW WM  HCC/Ie/I0BaTeTbCKOU
JesITeTbHOCTH, TIPY 3TOM TPAaMOTHO HMCIIO/Ib30BaTh W3YyUeHHBIN TOHATHUHHBIM arrapar
Kypca GU3UKH, COTTPOBOXK/ATh BBICTYT/IEHHE MTPe3eHTaLew;

® TIpU BBINOJHEHWH Yy4eOHBIX TIPOEKTOB WM WCC/AeOBaHWNA (U3MUECKUX TPOIeCCOB
pacnpezieniaTh 00s3aHHOCTU B TPYITIe B COOTBETCTBUM C TIOCTABJIEHHBIMU 3a/layaMH,
CJIeINTh 3a BBINOJIHEHWEM IIlaHa [JeMCTBUM M KOPPEKTUPOBATh €ro, azfieKBaTHO
OlLleHWBaTh COOCTBEHHBIM BK/IaJL B  [IeITEJIbHOCTh  TPYIIbI,  BBICTPAWBaTh
KOMMYHHUKaTUBHOE B3aUMOZIeHCTBHE, TTPOSIB/ISisi TOTOBHOCTh pa3peliaTb KOH(IHUKTHL

K koHIy 00yueHusi B 9 Kjacce rnpegMeTHble pe3y/bTaThl Ha 6a30BOM ypPOBHE JOJDKHBI

oTpaXkaTb CHOPMHPOBAHHOCTh Y 00YYAIOIIUXCsl YMEHHUH:



UCIMO/b30BaTh TIOHATHUS: CUCTeMa OTCYéTa, MarepuasbHas TOUYKa, TPaeKTOpWs,
OTHOCUTE/IbHOCTb MeXaHU4eCKOro [BWKeHUs, fedopMarys (ynpyras, riacThueckas),
TpeHue, LeHTPOCTPeMUTe/JIbHOe YCKOpDeHHe, HeBeCOMOCTb M TeperpysKd, LeHTP
TSDKeCTH, abCoMOTHO TBEpZOe Teso, LIeHTP TsHKeCTU TBEPJOrO Tesa, paBHOBeCHe,
MexaHW4yecKWe Koje0aHHWsS W BOJHBL, 3BYK, MH(Pa3sByK U  yJAbTPa3BYK,
3/IEKTPOMarHUTHbIE BOJIHBI, 1IIKaja 371€KTPOMarHWTHBIX BOJH, CBeT, O/M30DPYKOCTb U
JATbHO30PKOCTh, CIIEKTPhl WCIYCKaHWs W TIOT/IOLjeHus, anb¢a, Oera- M ramma-
W3/1y4eHus], U30TOIb, SilepHasl SHepreTHKa;

pasnuMuath siBjeHUs (paBHOMepPHOe M HepaBHOMEpPHOe IpSIMOJIMHEeMHOe [IBHKeHUe,
paBHOYCKOpeHHOe IpsIMO/IMHeHOe JBIKeHHe, CBOOOJHOe TajieHre Tesl, paBHOMEepHOe
[BWKEHUEe I10 OKDY)KHOCTM, B3alMOJIeHiCTBHe TeJ, peakTHBHOe [BWKeHUe,
KosiebaTeslbHOE [IBIDKEeHHMe (3aTyxarolje W BbIHY)X/eHHble KojebaHus), pe3oHaHC,
BOJIHOBOe [IBIDKEHHe, OTpaKeHue 3BYKa, IPSMOJIMHEeHOe paclpoCTpaHeHue,
OTpa’keHHe U IIpe/IOM/IeHUe CBeTa, [I0/IHOe BHYTPeHHee OTPakKeHue CBeTa, pas/ioyKeHre
Genoro cBeTa B CIEKTp U CJIOKEHHWE CIEKTPaJbHBIX L[BETOB, [WCIIEPCHSl CBeTa,
ecTeCTBeHHasl paJJM0aKTHBHOCTb, BO3HUKHOBEHHWE JIMHEMUaTOro CIeKTpa W3/Iy4eHus)
[0 ONKCAHWI0 UX XapaKTepPHbIX CBOMCTB M HAa OCHOBE OIbITOB, [J€MOHCTPHUPYIOLIUX
JaHHOe (U3UUYecKoe sIBIeHUE;

pacrio3HaBaTh MposiB/IeHNe U3YUYeHHBIX (PM3MUYeCKUX SIBJIeHUM B OKpY)KarollieM mupe (B
TOM uuc/ie (u3nyeckue siBJieHUsI B TIPUPOJe: TPWIMBBI U OTJIMBBI, JABW)KeHUe IlaHeT
CoJIHeUHOW CUCTeMBI, peaKTUBHOE [IBI)KEeHHe >KMBbIX OPraHM3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsiCeHHe, CelCMMUecKue BOJIHBI, LIyHaMH{, 5XO, LiBeTa Tell,
ONTHUYeCKWe sIBJIleHUsI B Tpupofe, Ouosoruueckoe — JeliCTBME  BU/UMOIO,
y/IbTParo/IeTOBOr0 M PEHTIeHOBCKOTO M3/yueHHUl, eCTeCTBeHHbIM paJu0aKTHBHBIN
(oH, KOCMHMUeCKHe J/y4d, paJUOaKTHBHOE U3/IyuyeHue NPUPOAHBIX MIKHepasoB,
JleliCTBMe pa/lM0aKTUBHBIX U3/yUyeHUI Ha OpraHu3M uesioBeKa), PU 3TOM [1epeBOAUTh
MPaKTUYeCKyro 3ajjauy B yueOHy, BBIJeJISITh CyLleCTBeHHble CBOMCTBA (MPW3HAKU)
(hv3UUeCKUX SIBJIEHUN;

OIKCBIBATh U3yUYeHHble CBOMCTBA Tel U (pU3nuecKue sIBJIeHHs], UCIO0/b3ysl (PU3nUecKre
Be/IMUMHBI (CpeJHSII U MTHOBEHHasi CKOPOCTb Tejia TIPY HePaBHOMEPHOM JBW)KEeHUU,
YCKOpeHHe, TepeMellleHue, MyThb, YIJ0Bas CKOPOCTb, CH/a TPeHMs, CWla YIPYrocTH,
CHUJIa TSDKECTH, YCKOpeHHWe CBOOO/HOTO MafieHusi, BeC Tesa, UMITY/IbC Tesla, UMITY/IbC
CWJIbI, MeXaHuuecKasi paboTa U MOLHOCTb, MOTeHL[a/IbHasi SHeprusi Tesa, MOJHITOro
HaJl TIOBEePXHOCTBIO 3eMJ/IU, MOTeHLUa/IbHasl SHEePrysl CKaTOW MPY>KUHBI, KUHeTUYeCcKast
JHeprus, TOJHAasi MexaHWYecKas SHeprusi, MepyuoJ, M YacToTa KosiebaHui, IJMHA
BOJIHBI, FPOMKOCTb 3BYKa M BbICOTa TOHA, CKOPOCTb CBeTa, [10Ka3aTe/b MpeiOM/IeHHs
cpefibl), TP ONMCAHWW MPaBUIBHO TPaKTOBaTh (PU3MUECKUN CMBICI MCIO/Ib3YeMbIX
Be/IMYMH, 0003HAaueHUs] U eJUHULIbl (PU3MUECKUX BeJMUMH, HaXOAWUTh (HOpMYJIb,
CBSI3bIBAlOIL[MEe [IAHHYIO (U3MYeCKyl0 BeIUUYMHY C JPYTMMH BelMUMHAMH, CTPOUTH
rpadyKy U3yyeHHbIX 3aBUCUMOCTeN (pr3UYeCKUX BeJTMUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3nyeckue SBJIeHHsI WU MPOLIeCChl, UCTOJIb3Ysl 3aKOH
COXpaHEeHUs] SHepruM, 3aKOH BCEMHDHOTO TATOTEeHUs, NPUHLUIT CYMepro3ULy CHII,
MIPUHLIAIT OTHOCUTeNbHOCTU ["anuess, 3aKkoHbl Hpl0TOHA, 3aKOH COXpaHeHUs UMITYJIbCa,
3aKOHbl OTDaXeHHsI W TIPeJIOMJIEHUSl CBeTa, 3aKOHbl COXpaHeHWsl 3apsiloBOr0 U
MaccoBOrO0 YMCel TPpU S[EepHbIX peakUusXx, Mpd 5TOM JlaBaTb CJIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3alUChIBaTh €0 MaTeMaTUUeCKOe BbIpa)KeHUE;



00bsACHATh (hr3MUecKHe TpoLiecChl M CBOMCTBA Tel, B TOM 4YWC/Ie U B KOHTEKCTe
CUTyallUd  NPaKTUKOODUEHTUPOBAHHOIO  XapakTepa:  BBbIAB/IATb  [PUYMHHO-
C/le/ICTBEHHbBIE CBSI3H, CTPOUTH 00BbsICHeHUe U3 2—3 JIOTMUeCKUX ILaroB C OMOPO Ha 2—
3 u3yueHHbIX CBOMCTBAa (U3MUECKUX sIB/I€HUM, (U3NUECKUX 3aKOHOB WU
3aKOHOMEpHOCTeH;

pelllaTh pacuéTHbIe 3a7jauM (Orrparolrecs Ha CUCTeMY U3 2—3 ypaBHEHUM ), UCTIO/b3YsI
3aKOHbl U (hOpMyJsibl, CBs3bIBarOLMe (pM3UUYeCKre BeJMYMHBI: Ha OCHOBe aHaau3a
yC/IOBUS 3a/layd 3alychblBaTh KpaTKOe YC/IOBHe, BBIAB/IATh HeNOCTarollde WU
M30BITOUHBIE JIaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIbI, HEOOXOAUMBIE [/ PeLleHus,
MPOBOJWTh PACuéTbl W OLeHWBATh PeaJMCTUYHOCTh IOJyYEeHHOTO0 3HayeHust
(bu3nuecKoi BeTMUUHBI;

pacro3HaBaTh Ipo0JieMbl, KOTOpble MOKHO peILINTb IpH TOMOLM (pU3NYecKrX
METOZIOB,  WCIIOJIb3ys ~ OMNKMCaHWe  WCC/Ie[loBaHWs,  BblIeNATb  IIpOBepsieMoe
NpeJro/oXKeHe, OLeHWBaThb NPaBU/IBHOCTb IIOPsiIKa IPOBeZleHUsl MCC/e/j0BaHus,
JieslaTh BBIBO/IbI, UHTEPIIPETUPOBATh Pe3y/IbTaThl HAOJFOAE€HUIA U OTILITOB;

MIPOBOZUTE OTIBITHI TI0 HAaOJFOAEHUI0 (PU3NYECKUX SBIEHUM WM (U3NUECKUX CBOMCTB
Tes1 (U3ydyeHre BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHeHWs SHepruu, 3aBUCUMOCTb
repuo/ia KosiebaHuii Mpy>KMHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTH MIPY)KUHBI U
HE3aBUCHUMOCTb OT aMIUIUTY/bI MajlbIX KoiebaHuH, MPSIMOIMHEHOe pacripocTpaHeHe
CBeTa, pa3/iokeHuWe 0esioro CBeTa B CIEKTP, W3y4yeHHEe CBOMCTB W300pakeHWs B
MJIOCKOM 3epKajie YW CBOWCTB u300pakeHWsi TpeaMera B coOuparoliell JiMH3e,
HaO/ro/leHe CIUIOIIHBIX M JIMHEMUaThIX CIeKTPOB W3/IyUeHHs): CaMOCTOSITeNbHO
cobupaTh YCTaHOBKY M3 W30bITOUHOr0 Habopa 060pyAOBaHUs, OMUCHIBATE XOZ OTbITa U
ero pe3y/bTaThl, GOPMY/IUPOBATh BbIBO/bI;

MPOBOAUTE TIPM HEOOXOAMMOCTH CEpUI0 TPSMBbIX H3MepeHWH, Orpefesss CpelHee
3HayeHHe Wu3MepsieMOll BenuurHbl (POKyCHOe paccTosiHMe cobuparoleli JIMH3bI),
000CHOBBIBaTh BLIOOP Criocoba n3MepeHust (M3MepUTeTbHOTO TTprUOopa);

MPOBOJIUTh WCC/Ie[lOBaHME 3aBUCHMMOCTEN (PU3MUecKUX BeWYMH C MCII0/Ib30BaHUEM
NpsIMbIX M3MepeHUM (3aBUCMMOCTb TyTM OT BpeMeHU IIpU PaBHOYCKOPEHHOM
IBIWKeHNH 0e3 HayalbHOM CKOPOCTH, Iepyuoja KojebaHWM MaTeMaTH4ecKoro
MasiTHUKA OT JJIMHbl HUTH, 3aBUCUMOCTU YIJla OTPa)KeHUsI CBeTa OT yrja MNajeHus 1
yr/a TpeioMJieHUs OT yTJa TafieHus1): TJIaHupoBaTh UCC/e/joBaHKe, CaMOCTOSITe/TbHO
cobupath  YCTaHOBKY, (MKCHDOBAaThb pe3y/JbTaThl TIOTYUYeHHOW 3aBUCHMOCTH
¢u3nuecknx BeMWYMH B BHJEe TaOMWI| U rpadyKoB, fenaTh BBIBOJBI 10 pe3y/bTaTaM
WCCIIeflOBaHUS;

MIPOBO/IUTh KOCBEHHble H3MepeHus (U3MUeCKUX BeJWYMH (CpefHsis CKOPOCTb U
YCKOpeHUe Tefa TP PaBHOYCKOPEHHOM [IBMKEHHH, YCKOpeHWe CBOOOJHOrO rafieHus,
JKECTKOCTh TIPY’KHHBI, KO3(OUIIMEHT TPeHUsl CKOJIbXKeHHWsl, MexaHuueckasi pabora u
MOIIIHOCTb, YacTOTa M TMepuof, Kosme0aHWM MaTeMaTUueckoro W TIPY)KUHHOTO
MasTHUKOB, ONTHYeCKas CHWia coOuparoiieid JMH3bL, PaJUO0aKTUBHBIA  (OH):
T/IaHUPOBaTh H3MepeHUsi, cOOMpaTh SKCTIIePUMEeHTabHYI0 YCTAaHOBKY W BBINTOJIHSTD
M3MepeHusi, crelysl TpeJJioyKeHHONW WHCTPYKLMU, BBIYUC/SITH 3HaueHHe BeMUMHBI U
aHa/M3UpOBaTh IIOJIyueHHbIe pe3y/bTaTbl C YUYETOM 3aJaHHOM TOTPelHOCTH
H3MepeHul;

coOmo/iaTh TIpaBW/Ia TeXHUKW 0Oe30racHOCTH Tipyu  pabote ¢ J1abopaTOpHBIM
obopyoBaHuEM;



pa3/MyaTh OCHOBHbIE TPU3HAKW H3YUeHHBIX (U3UUeCKUX Mojie/ieli: MarepuasbHast
TOUKa, abCOMIOTHO TBEPJOe Teso, TOUeUHbIM HWCTOYHUK CBeTa, Jiyd, TOHKas JIMH3a,
TJlaHeTapHasi MO/Jie/ib aTOMa, HyKJIOHHasi MO/ie/lb aTOMHOT0 5/pa;

XapaKTepy30BaTh TIPUHIUMBI I€HACTBUS HW3YUEHHBIX TPUOOPOB U TEXHUUECKHX
YCTPOMCTB C OTOPOi Ha UX OMUCaHUs (B TOM UHUC/Ie: CIIUIOMETp, AaTUYMKU TT0JI0XKEeHHs],
PacCTOsIHUSI M YCKOPeHUs], pakeTa, 9X0JI0T, OUKH, IepUCKOTI, poToarrapaT, ONTHYeCcKue
CBETOBO/IbI, CITEKTPOCKOI, [03UMeTp, Kamepa Bu/IbCOHA), WCMONb3ysd 3HAHUSA O
CBOMCTBaxX (hM3NUECKUX SIBJIEHUH U HeoOXoAuMble pr3nueckre 3aKOHOMEPHOCTH;
WCI0JIb30BaTh CXeMbl U CXeMaTUUHble PUCYHKU M3YUeHHBIX TeXHUUeCKUX yCTPOMCTB,
M3MepUTe/IbHBIX MPUOOPOB M TEXHOJIOTHUECKUX TIPOIIeCCOB TPU pelleHnHd ydeOHO-
MPAKTUUECKUX 3a/]au, ONTUYECKHe CXEeMbI [l TIOCTPOEHUS] N300payKeHW B TJIOCKOM
3epKasie ¥ coOUparolel TMH3e;

NPpUBOAUTL TIpUMepbl (HaXxoAuTh MWHGOPMAIMI0O O TIpUMepax) TMPAKTUYeCKoro
HCI0/Ib30BaHUs (DU3MUECKUX 3HAHWM B IIOBCEAHEBHOW JKU3HU i obecrieueHus
6e3omacHOCTH TIpU OOpaiieHud C MpubopaMHd U TeXHUUECKUMH YCTPOMCTBaMH,
COXpaHEeHHsI 3/I0pOBbSI W COO/IIOIEHUST HOPM 5SKOJIOTUYECKOTO TIOBEIEHUs] B
OKpY>Kalolllel cpefie;

OCYIL[eCTB/ISATh TIOMCK HWH(oOpMaiuu (HU3NUeCKOro cojepkaHuss B VIHTepHere,
CaMOCTOSITe/IbHO (DOPMY/IMPYsT TIOMCKOBBIM 3aripoC, HAxXOJUTh IYTU OIpefe/ieHus
JIOCTOBEDHOCTH TIOJIyUeHHOM WH(GOpMalid Ha OCHOBE HWMEIOLIUXCS 3HaHUM U
JIOTIOJTHUTE/TbHBIX UCTOUHHKOB,;

WCTIO/Ib30BaTh TIPY BBIMTOJHEHWU yueOHBIX 3alaHUH HayuHO-TIOMYJISIPHYIO JIUTEPATYPy
(bU3MYeCcKOro Cofiep)KaHusi, CIIpaBOYHbIe MaTepuasbl, pecypchl cetu VIHTepHer,
B/IaJIeTh TMPUEMAMH KOHCIIEKTUPOBAHUs TEKCTa, TpeoOpa3oBaHUs MHGOpMAIMKU U3
O/IHOM 3HAKOBOU CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMMCEMEHHBIE W YCTHBIE COOOIIeHHst Ha OCHOBe WH(OPMaLUU
U3 HECKOJIbKUX MCTOUHUKOB (DM3UUECKOTO COZEp)KaHWs, MyOJUUYHO TpPe/CTaB/IsTh
pe3y/bTaThl MPOEKTHOW WM WCC/IeI0BATeNbCKOW [IeSITe/TbHOCTH, TPH 3TOM TPAMOTHO
WCI0/1b30BaTh W3Y4YeHHbIN TOHATUMHBIN arrapar u3y4yaemoro pasjena (pusukd u
COTIPOBOXK/IATh BBICTYIUIEHHE TIPe3eHTalleldl C Y4ETOM OCOOEHHOCTeH ayAuTOpUH
CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHUPOBAHMUE

7 KJIIACC
KosnuecTBo yacos JJIeKTPOHHbIEe
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KontpoibHble IIpakTH4yeckue
n/n NMporpaMmsbl Bcero oOpa3oBare/bHbIE
paboThI paboTsI
pecypcsl
Pa3pen 1. ®u3uka u eé po/ib B N03HAHUHU OKPY)KaKILero Myupa
bubmoreka [JOK
1.1 o - 2
H3HIKE = HAYKa O IPHPOAE https://m.edsoo.ru/7f416194
bubnmoreka [JOK
1.2 D 2 1
HBHHCCKHE BETIHAMHBL https://m.eds0o.ru/7f416194
bubnmoreka [JOK
1.3 E i 2 1
CTeCTBeHHOHAyUHbI MeTO/] T03HaHUSs https://m.edsoo.ru/7£416194
Nroro no pasgeny 6
Pa3pen 2. IleppoHava/ibHbIe CBe/JeHUS 0 CTPOEHHH BellecTBa
bubnmoreka [JOK
2.1 CTtpoeHue BelljecTBa 1
TPOGHMUE BEecTs https://m.edsoo.ru/7f416194
99 [BWwXKeHre 1 B3aUMO/IEMCTBHE YaCTUL] 9 1 bubnmoreka [JOK
) Bell[eCTBa https://m.edsoo.ru/7f416194
bubmoreka [JOK
2.3 A 2
TPErATHDIE COCTOMMIT BEMEcta https://m.edsoo.ru/7f416194
Wroro no paspeny 5
Pa3zpgen 3. /IBu)KeHue U B3aUMO/IelfiCTBHE TeJl
bub6 OK
3.1 MexaHnueckoe JBUXeHUe 3 nomorexa L

https://m.edsoo.ru/7f416194
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bubmoreka LJOK
3.2 n 4 1
HEPHIA, MACCa, TLIOTHOCTH https://m.edsoo.ru/7f416194
bubmoreka LJOK
3.3 Cuna. B 14 2
wa. Bugst cun https://m.edsoo.ru/7f416194
Wtoro no pazgeny 21
Pa3pgen 4. /laB/ieHue TBEP/bIX TeJl, )KMAKOCTel U ra3oB
a1 [aBnenue. [lepesaua faByieHus1 TBEPAbIMU 3 bubmoreka LJOK
' TeJIaMH, KUIKOCTSIMHM U Ta3aMU https://m.edsoo.ru/7f416194
bubmoreka [JOK
4.2 5
HlaBrerne xuAKocTh https://m.edsoo.ru/7f416194
bubnmoreka [JOK
4.3 A 6
TMOC(epHOE AaBIere https://m.eds00.ru/7£416194
44 [elicTBUe )XUKOCTH Y ra3a Ha MOTPY>KEHHOe . 3 bubmoreka [JOK
' B HUX TeJIO https://m.edsoo.ru/7f416194
Wtoro no paspeny 21
Pa3gen 5. PaGoTa U MOIHOCTh. DHEPTrUs
bubnmoreka [JOK
5.1 Pab6 3 1
ADOTA M MOMHOCTE https://m.edso0.ru/7£416194
bubmoreka [JOK
5.2 I1 5 1
POCTRIE MEXAHMIMET https://m.edso0.ru/7£416194
bubmoreka [JOK
5.3 M 4 1
CXAHHIHECKAA IHEPTIA https://m.edsoo.ru/7f416194
Wroro no paspeny 12
PesepBHoOe Bpems 3
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 68 12
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8 KITIACC

KosnuecTBo yacos JJIeKTPOHHbIEe
HaumeHoBaHMe pa3/ie/ioB U TeM (judposBbie)
Ne n/m Kourposibabie  IIpakTuueckue
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
paboThI paboTsI
pecypchbl
Pa3pen 1. TenyioBbie siB/IeHUS
bubmoreka [JOK
1.1 C % 7
TPOCHHE H CBOMCTBA BEIECTRA https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
1.2 T 21 1 5
CTIOBBIE TPOHECCh! https://m.edsoo.ru/7f4181ce
Nroro no pasgeny 28
Pa3pgen 2. JieKTpuyecKue U MarHUTHbIE SIBJICHUS
21 DJIeKTpUUeCcKUe 3apsi/ibl. 3apsKeHHbIe Tesa 7 1 bubmoreka [JOK
' Y UX B3aUMO/IeliCTBUe https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
2.2 1 i % 20 1 7
OCTOAHHBIN 3/EKTPHHCCKIH TOK https://m.edsoo.ru/7f4181ce
bubmoreka [JOK
2.3 M 6 1 1.5
ATAWTHBIE ABJICHHA https://m.edsoo.ru/7f4181ce
bubmmoreka LJOK
2.4 3 4
JICKTPOMATHITHAT MHAYKIHA https://m.edsoo.ru/7f4181ce
Wroro no paspeny 37
Pe3epBHoe Bpems 3
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 68 3 14.5
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9 KVIACC

KosnuecTBo yacos JJIeKTPOHHbIEe
HaumeHoBaHMe pa3/ie/ioB U TeM (judposBbie)
Ne n/m Kourposibabie  IIpakTuueckue
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
paboThI paboTsI
pecypchbl
Pa3pen 1. MexaHunueckue siBJIeHUA
11 MexaHHUeCKOe JBM)KEHHE U CITOCOOBI ero 10 1 bubmoreka [JOK
) OMUCaHUsA https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
1.2 B % 20 1 3
SanMopevcTBIE Ten https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
1.3 3 10 3
AKOHDT COXPAHEHHIA https://m.edsoo.ru/7f41a4a6
Wroro no pa3peny 40
Paspgen 2. MexaHu4ecKHe Ko/ie0aHus U BOJTHBI
bubnmoreka [JOK
2.1 M ) 7 3
EXAHMHCCKIE KOJIEDAHMA https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
2.2 M .3 8 1 3
EXAHMHCCKUE BOJIHBL. SBYK https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Pa3pen 3. D1eKTpoMarHuTHOe 10J1€ ¥ 3/IeKTPOMarHUTHbIE BOJTHBI
31 OJIEKTPOMAarHUTHOe T1071e U 6 9 bubmoreka LIOK
’ 3/IEKTPOMAarHuTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wtoro 1o pa3peny 6
Pa3pgen 4. CBeToBbIe sIB/IeHH S
4.1 3aKOHBI PacrpoCTPaHEHHUs CBeTa 6 2 bubmoreka [JOK
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https://m.edsoo.ru/7f41a4a6

bubmoreka [JOK
4.2 JI 0 6 3
HH3BL 1 ONTHHECKHE NPHOOPE! https://m.edsoo.ru/7f41a4a6
bubnmmoreka [JOK
4.3 P 9] 3 2
A3IOEHHE DETIOTO CBETd B CIEKTD https://m.edsoo.ru/7f41a4a6
Nroro no paspeny 15
Pa3zgen 5. KBanToBble sIB/IeHUS
bubmoreka [JOK
5.1 n 4 1
CIyCKaHUe U TIOTJ/IoleHre CBeTa aTOMOM https://m.edsoo.ru/7f41ada6
bubnmoreka [JOK
5.2 C 6 1
TPOCHHE ATOMHOTO 74pa https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
5.3 b | 7 1
ACPHDbIE peaxtiu https://m.edsoo.ru/7f41a4a6
WNtoro no paspeny 17
Pa3pen 6. IToBTOpHTE/THHO-00001IAI0IUI MOY/TH
6.1 [ToBTOpeHWe 1 06001[eHHe COZiepKAHUS 9 5 bubnmoreka [JOK
) Kypca (pu3uKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Nroro no pazpeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 102 27
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IIOYPOUYHOE IVNTAHUPOBAHUWE

7 KJIACC
KonnyecTBo uyacos
Nen/m  Tema ypoka KourtponbHbie IIpakTHueckue IMeKTPOHHLIE L pPORLIE
Bcero oOpa3oBaTe/IbHBIE PeCcypChI
padoThI paboThI

1 ®dusrKa — Hayka o Tipupoje. ABneHus 1
MPUPO/IbI
du3nyeckue sBJIeHUs 1
®du3nueckue BeJIMUUHbBI U UX U3MepeHne 1
Ypok-uccnenosanue "Vi3mepenue

4 TeMIepaTypsbl NPy ITOMOLU KULKOCTHOT'O 1 1
TepMOMeTpa U JjlaTurKa TeMIieparypsl"”

c Meto bl Hay4HOr 0 TT03HaHUsA. OnurcaHue 1 bubmoreka [JOK
(bU3MUeCKUX SIBJIEHUI C ITOMOILBI0 MOZesei https://m.edsoo.ru/ff09f72a
Ypok-uccnegosanue "IIpoBepka rurnoresst:

6 JlabHOCTh MOJ1ETa LIapyKa, MyLL{eHHOT0 1 1
rOpH30HTa/ILHO, TeM 0O0JIblIe, ueM OOJbIIe
BbICOTA ITycKa"

i Crtpoenue BewjectBa. OmbITHI, Bu6miorexa LOK
JlOKa3bIBaroII[ie TUCKPeTHOe CTPOeHUe 1 https://m.edsoo.ru/ff09fe0a
BelllecTBa

8 1 bubmoreka LIOK
HBikerue YacTHL BelecTsa https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OrbIThI MO

9 HaOJTFOZIEHHIO TEeIJIOBOTO PaCITUPeHUSsT 1 1
rasoB»

10 ArperaTtHble COCTOSIHUS BellleCTBa 1
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Oco6eHHOCTH arperaTHbIX COCTOSIHUM BOZIBI.

bubmoreka LJOK
1 iiogiﬁlj:iecigoi fjg};};;l;lcef;;:{aqanwme https://m.edS(])—}).ru/fanOB 78
1 MexaHuueckoe JBrxeHue. PaBHOMepHoe 1 bubmoreka [JOK
HepaBHOMEepPHOe [IBI)KeHHe https://m.edsoo.ru/ff0a05c6
bubmuoreka LIOK
13 CKopocTe. EAUHHIB! CKOPOCTH https://rn.edS(])_E).ru/ff0a079c
14 Pacuyer nyT U BpeMeHU [BVKeHUs Bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — Mepa MHEPTHOCTH TeJl Eﬁszlf/ﬁiiiis ££020c10
16 IInotHOCTE BelllecTBa. Pacuet mMaccel U bubnmoreka [JOK
oObema Tea 1o ero IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIabopatopHasi paboTa «OmnpezeneHue
MJIOTHOCTU TBEPZOT0 TeJa»
18 Peruenue 3azau ro teme "[110THOCTB bubmoreka [JOK
BeljecTBa" https://m.edsoo.ru/ff0al123c
19 Cusa Kak XxapaKTepuCTHhKa B3auMo/1elCTBUS
Tes1. Cua ynpyroctu. 3akoH ['yka
JIabopatopHasi pabota «/3yueHue
20 3aBHCHMMOCTH pacTsbkeHUs (Jedopmariyn)
MIPY>KUHbBI OT MPUIOXKEHHOUW CUJTBI»
21 Asnenue tsarorenus. Cuna TsSHKeCTH
22| nota. Bec v, Peere s o T bromorera LIOK
S https://m.edsoo.ru/ff0al778
2 Cuiia TsDKeCTH Ha ApYIrUx IjlaHeTax. bubmoreka LIOK

dusnueckue xapakTepUCTUKM MJIaHeT

https://m.edsoo.ru/ff0a1502
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bubmoreka [JOK

24 Vsmeperme curt. [ltnamomerp https://m.edsoo.ru/ff0al8cc
bubmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
6 Crio)keHUe IBYX CWJI, HAlpaB/I€HHBIX M0 bubmoreka [JOK
O/THOM TIpsIMOM. PaBHOZIEMCTBYIOIAs CHJT https://m.edsoo.ru/ff0ala70
57 Peluienue 3azau ro teme
"PaBHOAelCTBYOIast cut"
)8 Cuna TpeHus v eé Buzibl. TpeHue B Tipupoze bubmoreka [JOK
U TeXHUKe https://m.edsoo.ru/ff0a1b9c
JlabopaTopHast pabora «/3yueHue
79 3aBUCHMOCTH CUJIbI TPDEHHUS CKOJIBXKEHUS OT bubnmoreka [JOK
CHJIbI IaBJIEHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPHKACAIOLMXCS TOBEPXHOCTEN»
30 Perienuie 3as1au Ha onpe/iesieHye
PaBHOZEUCTBYIOLEN CUITbI
Perenue 3azjau no temMam: «Bec Tena»,
31 «Fpadm%cfoe 1300pa’keHue CUIT», Bubmiorexa [OK
. https://m.edsoo.ru/ff0aldeQ
«Cunbl», «PaBHOZENCTBYOLAs CHAJI»
KoHTposibHast paboTa 1o TeMam:
3 «MexaHuueckoe JBWKeHue», «Macca,
MJIOTHOCTBb», «Bec Tena», «['papmueckoe
n3o00pakeHue Cu», «CUIIbI»
33 Haenenne. CriocoObl yMeHbIIIEHHUS U bubmoreka LIOK
yBeJIMUeHUs1 JaBIeHust https://m.edsoo.ru/ff0a20a6
34 [JasyieHve rasa. 3aBUCUMOCTb JlaBJIeHUs rasa bubmoreka LIOK
oT 00BéMa, TemrepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua faBneHus: TBEPABIMU TeIaMU, bubmoreka [JOK
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JKAJKOCTSMM U ra3amu. 3akoH [lackans

https://m.edsoo.ru/ff0a25b0

36 ﬂafneHHe B KUJKOCTH U rase, BbI3BaHHOE bubmoreka [JOK
JIeiCTBUEM CUJTBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pewenue 3azsau 1o teme «/laBieHue B bubnuoreka LIOK
JKUJIKOCTH U Ta3e. 3akoH [Tackansi» https://m.edsoo.ru/ff0a2826
bubmoreka [JOK
38 Coobujarouitecs cocy https://m.edscIJ—EJ.ru/ff0a2970
. bubmoreka LIOK
39 I'nppapmieckui mpecc https://m.edscli).ru/fanS136
40 MaHomMeTpsbl. [TopiiiHeBOM »KUJKOCTHBIHN
Hacoc
a1 ATmocdepa 3eMH ¥ IPUYMHBI €8 Bubmoteka LIOK
CYII[eCTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bubmoreka LIOK
42 Bec Bo3gyxa. ATmMocdepHoe faBrieHue hitps:/m.e dscI)_E).ru J£0a2b5a
43 N3mepenue atMmocdepHoro AassieHust. OnbIT bubmoreka LIOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EPHOTO /1aB/IeHUsI OT bubmoreka [JOK
BBICOTBI HaJ YDOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
45 BapomeTp-anepounj. ATMocdepHoe bubmmoreka LIOK
JlaBJIeHHe Ha Pa3/IMYHbIX BbICOTAX https://m.edsoo.ru/ff0a2fc4
46 Peiiienue 3az1au 1o Teme " ATMochepHoe
JaBjieHue"
elicTBYe KUJKOCTH U Tra3a Ha
47 fI[Opr)KEHHOQAB HUX Tesio. ApxumMezioBa Bubmorexa LIOK
cuna https://m.edsoo.ru/ff0a3276
48 JlabopaTopHast pabota «OmnpeziesieHne bubmoreka LIOK

BbITa/IKUBAIOIL[e} CUJIbI, EUCTBYIOIIIeN Ha

https://m.edsoo.ru/ff0a33fc
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TeJI0, IOTPY’KEHHOE B >KUAKOCTb»

JlaboparopHast paboTa 110 Teme
«MccnenoBaHye 3aBUCHMOCTH Beca Tesia B

bubmoreka [JOK

49 1
BOJle OT 00bEMa MOrPYKeHHOU B )KUAKOCTD https://m.edsoo.ru/ff0a3514
4yacTy Tesa»
bubmoreka [JOK
50 I1
/IaBarme el https://m.edsoo.ru/ff0a3a96
JlabopaTopHasi pabota "KoHCcTpyupoBaHue
51 apeomeTpa WU/Iu KOHCTPYWPOBaHUe JIOJKU U 1
ornpeesieHue eé rpy3onosbeéMHOCTH"
P sl
| o e e
. », «
A Ayx N https://m.edsoo.ru/ff0a3654
TBEpP/bIX TeJ, }KUAKOCTel 1 ra30B»
53 KoHTposibHast paboTa 1o Teme «/laByieHre
TBepAbIX TeJ, )KUJKOCTel 1 Ta30B»
bubnmoreka [JOK
54 M )
exaniieckas pabota https://m.edsoo.ru/ff0a3f82
bubmoreka [JOK
55 M .E
OMHOCTE. SAMHHLET MOTRHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnegosanuve "PacyéT MOLHOCTY, 1
pa3BrBaeMOM Mpy Mo bEMeE I10 JleCTHULIE"
57 [Ipocteie MexaHusMmsbl. Peiuar. PaBHoBecue
CWJI Ha pblyare
P , 0 .
S8 aGoparopuan pasora dliccrenonare o5 Bimorea LIOK
« .
P . P P A https://m.edsoo.ru/ff0a478e
yCJIOBUI paBHOBECHSI pbluara»
59 Perrenne 3azau 110 Teme «Y cyioBUsA bubmoreka [JOK

PaBHOBeCHA pbIydra»

https://m.edsoo.ru/ff0a48a6
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KosdduiyeHT nonesHoro geicTBus

60 MexaHu3Ma. JTabopaTropHast paboTa 1 0.5
«3mepenue KI1/] HaK/JIOHHOM TJIOCKOCTH»
61 Perienue 3a7au 1o Teme "Pabora, 1 bubmoreka [JOK
MotHocTb, KIT" https://m.edsoo.ru/ff0a4c48
62 MexaHnuueckas sHeprusi. Kunetruueckas u 1 bubmoreka [JOK
MOTeHLUa/IbHask SHEPTUsI https://m.edsoo.ru/ff0a4252
63 3aKOH CcOXpaHeHHs] MeXaHWUeCKOM SHepruu 1 Bubmiorexa LOK
https://m.edsoo.ru/ff0a4360
Y PpOK-3KCIiepuMeHT 1o Teme
"OKCrepuMeHTa/lbHOe Orpejie/ieHue
64 H3MeHeHHsI KWHeTUYeCKOu 1 1 1
MOTeHLMaIbHOW SHEPIUU NPU CKaTbIBAHWUU
TeJia 10 HaKJIOHHOM TIJIOCKOCTU"
65 KonTtposbHast pabota 1o Teme «Pabora u 1
MOILIHOCTb. DHeprus»
66 Pe3epeHbIit ypok. Pabora c TekcTamu 110 1 bubnmoreka [JOK
TeMe "MexaHuueckoe IBI>KeHHe" https://m.edsoo.ru/ff0a4ee6
Pe3epBHbIN ypok. PaboTa c TekcTamu 1o
67 TeMep",Z[aanII{)He TBEP/IBIX TeJ, )KUAKOCTeH U 1 Brbmiorexa LOK
N https://m.edsoo.ru/ffOa4ffe
rasos
68 Pe3epBHbIN ypok. PaboTa c TekcTamu 1o 1
teme "Pabora. MorHocTs. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KITIACC

KosmmuecTBO yacos

J/1IeKTpOHHBIe I{U(POBbIE
Ne i/l Tema ypoka KonTponbabie IIpakTHueckue
Bcero oOpa3oBaTe/IbHBIE PeCcypChl
padoThI paboThI
OCHOBHBI€ M0/I0KeHUs1 MOJIEKYJISIPHO-
1 KUHETUYeCKOW TeOpuH U UX OI'BIILITELIE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5256
MO/ TBEPKAeHUS
2 Macca 1 pasmep aTOMOB U MOJIEKYJ1 1
Mogenu TBEpAOro, )XUAKOTO U bubmoreka [JOK
3 . 1
ra3000pa3HOr0 COCTOSIHUH BellleCTBa https://m.edsoo.ru/ff0a540e
OO6BbsicHeHHe CBOMCTB TBEP/OTO, KUJKOTO U
4 ra3oo00pasHOro COCTOSIHHI BellleCcTBa Ha 1
OCHOBe T10JI0’KeHUI MOJIEKY/ISIPHO-
KUHeTUUeCKOW Teopuu
bubnmoreka [JOK
5 Kpucrannuueckue u amop(dHbie Tena 1 hitps://m.eds0o.rw/ff0a5800
6 CmauvBaHMe U KallWUIIPHOCTb. 1 Bubmoreka LIOK
[ToBepXHOCTHOe HaTsPKeHUe https://m.edsoo.ru/ff0a5530
7 TernioBoe paciIMpeHue U cKatve 1 Bubmorexa LOK
https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsi3b TeMIeparypsl CO 1
CKOPOCTBIO TEIJIOBOT'O [IBM)KEHHS YaCTHL]
9 BHyTtpenHsist sHeprus. Criocobbl M3MeHeHUst 1 bubnuoreka LIOK
BHYTpeHHell SHepruu https://m.edsoo.ru/ff0a5c60
bubmoreka LIOK
10 Brppr rennonepesatin 1 https://m.edsoo.ru/ff0a6412
11 Ypok-koHbepeHius "TIpakTuueckoe 1 1 bubmmoreka LIOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412

WCI0/Ib30BaHKe TeIJIOBbIX CBOWCTB BellleCTB
Y MaTepHasioB B L[e/IsIX SHeprocoepekeHus "

https://m.edsoo.ru/ff0a65c0

1 KonnuectBo Ternnotel. Y enbHas bubmoreka [JOK
TeIJI0eMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TeruIoBOro 6amaHca. bubmoreka [JOK
TeriooOMeH U TeIJIOBOe paBHOBeCHe https://m.edsoo.ru/ff0a7088
JIabopaTopHas pabora "VccnemoBaHue
14 SIBJ'IeIfI/IH TI;HJIOCI))6MEHa pu CMiLMHBaHHH Bubmmorexa LIOK
. . | https://m.edsoo.ru/ff0a6a98
XOJIOZHOM Y TOpsTUei BO/IbI
PacueT KonMuecTBa TeroThl,
15 HeoOXO0MMOrO /I/Isi HarpeBaHUs TeJla U
BbIZIe/IIEMOT0 UM TIPU OXJIaXKAeHHU!
16 JlaboparopHast paboTta "OrmpeieneHue bubnmroreka [JOK
yZleTbHOU TeTJIOeMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0
17 JHeprus TorjMBa. Y ebHas Ternjaora bubnmoreka [JOK
CropaHust https://m.edsoo.ru/ff0a7b5a
[1naBnenue v oTBepAeBaHue
18 KPUCTa/VINYeCKUX Egﬂ. Y penvHas Terniora Bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d?2
TIJ1aB/IeHUsI
19 JlabopaTopHast pabora "OmnpeziesieHre bubmoreka [JOK
yZlebHOU TeTUIOThI TIIaB/IeHus Tbjaa" https://m.edsoo.ru/ff0a72fe
20 ITapoobpa3oBaHue ¥ KOHZEHCAIHs. bubmmoreka LIOK
Ncnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y genbHas Teriora
71 rapoobpa3oBaHUs M KOHJEHCALUHU. bubmoreka [JOK
3aBUCUMOCTb TeMIlepaTypbl KUIIEHHsI OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JjaBeHus
22 BnakHocTs Bo3zyxa. JlabopaTopHast paboTta bubnuoreka LIOK
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"OnpegeneHre OTHOCUTETbHOU BIa’KHOCTH
BO37yxa"

https://m.edsoo.ru/ff0a7628

Peitienue 3a/ida4 Ha oripenesieHre B/Ia>KHOCTH

23
BO3/yXa
[TpuHLUIIBI pabOTHI TEMJIOBLIX ABUraTesIei.
24 [TapoBast TypO6uHa. [IBUrareib BHyTPEHHETO
CropaHust
75 KIIJ TertoBoro geuratesisa. TerioBbie bubnmoreka [JOK
JIBUTATe/N U 3all{iTa OKPY’Karolleil cpe/ipl https://m.edsoo.ru/ff0a7c7c
%6 3aKOH COXpaHeHUs1 ¥ MpeBpallleHHs SHepruu
B TEeIJIOBBIX IpoLieccax
[TogroToBKa K KOHTPOJILHOM paboTe 110
27 Telee "TeruioBble S[BiEHI/IH. I/IEMEHEHI/IE Bubmorexa LIOK
N . https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUM BellleCTBa
KonTtpospHast pabota o Teme "TerioBbie
28 ﬂBnerI/Iﬂ. I/I3M§H6HI/I6 arperatHbIX Bubmmorexa LIOK
. R https://m.edsoo.ru/ff0a86ae
COCTOSIHUM BellleCTBa
79 JsekTpusalus Tes. IBa poza
3/1eKTPUUeCKUX 3apsiZioB
30 YPOK—I/ICC]ie,[LOBaHI/Ie "OneKTpu3auus Ten
WH/IYKL[Mel U TIPU COTIPUKOCHOBEHUU"
31 B3anmogeiicTBre 3apsKeHHBIX Tell. 3aKOH bubmmoreka LIOK
Kynona https://m.edsoo.ru/ff0a87e4
OnekTprueckoe rnose. HanpsokeHHOCTb
32 BHEKT];E)I/ILIECKOFO T10J141. HpI/lI)HLlI/Il'I Bubmmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYyTIepIIO3ULIUM 3/IEKTPUUYECKUX TT0/Ier
33 Hocurenu snekTpuyeckux 3apsiioB.

OnemeHTapHbIH 3apsig. CTpoeHHe aToMa
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[IpoBOAHUKY U AU3/IEKTPUKU. 3aKOH

bubmoreka LJOK

34 COXPaHEeHUs 37IeKTPUUECKOro 3apsija https://m.edsoo.ru/ff0a8ef6
35 Perienve 3a1au Ha NpYMeHeHUe CBOMCTB bubmoreka [JOK
3/IeKTPUUYECKUX 3apsiioB https://m.edsoo.ru/ff0a90cc
ONeKTpUUYeCKUi TOK, YC/IOBUSI €ro
36 CymECiBOBaHI/IH. MCTgHHHKH Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
3/1eKTPUUECKOr0 TOKa
37 HelicTBUS 3/1IeKTPUUECKOT0 TOKA Bubmiotexa LOK
https://m.edsoo.ru/ff0a96b2
Ypok-ucciegoBanue "[lelicTBue
38 3/IEKTPAYECKOT O T10J/151 Ha TIPOBOJHUKY U 1
[B/IeKTPUKU"
39 ONeKTpUUYeCcKU TOK B MeTaslnax, bubnmroreka [JOK
JKUAKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas LieTlb U eé COCTaBHbIe YacTH
41 Cuna Toka. JTaboparopHasi paboTta 0.5 bubmoreka [JOK
"Vi3MepeHue U peryaMpoBaHye CUjibl TOKa" https://m.edsoo.ru/ff0a8bd6
OJleKTpuyecKoe HanpspkeHve. BosbTmerp.
42 HaﬁopzTopHaﬂ pa605a "N3mepeHue u ’ 0.5 Bubmorexa LIOK
., https://m.edsoo.ru/ff0a9e14
peryampoBaHue HarpsoKeHUst
43 CormnporyvBiieHre TIPOBOJHUKA. Y ie/IbHOe bubmoreka LIOK
COMPOTHUBJIEHE Bell[eCTBa https://m.edsoo.ru/ff0aa738
JlaboparopHast paboTa "3aBUCUMOCTh
a4 3JIKTPUUYECKOTO COTIPOTUBJICHUSA 1 bubmoreka [JOK
MPOBOJHHUKA OT €r0 J/IMHbI, MJI0LLaN https://m.edsoo.ru/ff0aa738
TIOIIepeyHOro CeueHus: U Marepuasna”
45 3aBUCHUMOCTh CUJIbl TOKA OT HapsKeHUs. bubmoreka [JOK

3akoH OMma /151 yyacTka Ljemnu

https://m.edsoo.ru/ff0aa44a
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JIabopartopHasi paboTta "VccnenoBaHue
3aBUCHMOCTH CHJTbI TOKQ, UAYIIIEr0 uepes

bubmoreka [JOK

46 Pe3ucCTop, OT CONPOTUBJIEHUS Pe3nCTopa U https://m.edsoo.ru/ff0aa04e
HarpsKeHus Ha pe3uctope”
47 [TocnenoBarenbHOe M napasieibHOE
COeJJMHEeHUs IPOBO/IHVKOB
JlaboparopHast paboTta "IIpoBepka mpaBu/ia
48 CJI0)KeHUsI HalpsUKeHUW TIpu bubmoreka [JOK
roc/iefioBaTe/TlbHOM COeJUHEeHUU [IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlabopaTopHasi pabota "TIpoBepka mpaBuIa
49 I CEUILI zOKa ipH napaniem;EOM ’ Brbmiorexa LOK
B https://m.edsoo.ru/ff0aadle
COeJMHEeHUU Pe3rCTOpPOB
50 Perrenue 3azjau Ha npuMeHeHue 3akoHa Oma bubnmoreka [JOK
JIIST pa3/TMYHOTO COeJUHEHUS [IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTb 3/1eKTPUUECKOT0 TOKa. Bubmoreka LIOK
3akoH [Ixoynsi-JleHija https://m.edsoo.ru/ff0ab124
£ JlaboparopHast paboTta "OrmpeeneHue bubnmoreka [JOK
paboThl ¥ MOIIJHOCTH 3/IEKTPUUECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
OneKkTpuuecKue e U IoTpeouTe
53 3J1eKTpqueCK0171 i{epmn B 61:;1Ty. Kopotkoe Bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
[ToaroroBka K KOHTPOJILHOM paboTe 1o
54 TeMe "OJJIeKTpuyecKue 3aps/bl. 3apsykeHHbIe bubmoreka LIOK
Tesa U UX B3auMozenucTBus. [10CTOSIHHBIN https://m.edsoo.ru/ff0abd2c
3/1eKTpUYeCKui TOK"
55 KonTtposbHast pabora 1o Teme bubnuoreka LIOK

"DnieKTpUueckue 3apsiJbl. 3apsUKeHHble Tesa

https://m.edsoo.ru/ff0abea8
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Y UX B3aumogencTBUs. [locTosiHHBIN
3/1eKTpUUecKuii Tok"

56

57

ITocTostHHBIE MAI'HUTBI, UX BBaHMOAeﬁCTBHE

Ypok-uccienoBanue "VM3yyeHue nosei
IIOCTOSSHHBIX MarHUToB"

bubmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruauTtHoe nosie. MaraurHoe 1oJie 3eM/Iu
Y ero 3HaueHue JIJis )KU3HU Ha 3emJie

bubmoreka [JOK
https://m.edsoo.ru/ff0acOba

59

60

61

62

OnswiT Jpcrefa. MarHuTHOe mosie
3/1eKTPUUeCcKOoro Toka MaruHurtHoe moiie
KaTyLLIKH C TOKOM

[TprimeHeHue 3/1eKTPOMarHMTOB B TEXHUKE.
JlabopaTopHasi pabota "VM3yueHne AelCTBUS
MarHUTHOTO MO0JIS Ha MPOBOJHUK C TOKOM"

O/eKTpoABUraresib IIOCTOSHHOI'O TOKaA.
Wcrnonb3oBaHue 3/1eKTpoiBUTaTeNleld B
TeXHUYEeCKHUX YCTPOUCTBAxX U Ha
TpaHcropTe. JlaboparopHasi paboTta
"KoHCTpyrpoBaHMe U U3ydyeHre paboThl
371eKTpoBUraresis”

OnbiTel @apasies. 3aKOH 371eKTPOMarHUTHOM
nHaykuuu. [IpaBuso JleHna

0.5

bubnmoreka [JOK
https://m.edsoo.ru/ff0ac1d?

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

bubnmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnekTporeHepatop. CriocoObI MoydeHuUst
3/1eKTPUUeCKOU SHepruu. JNeKTPOCTaHLIUU
Ha BO300HOB/ISIEMBbIX UICTOUHUKAX YHEPTUN

64

65

IToAroToBKa K KOHTPOJILHOU paboTe 1Mo
TeMe "D/eKTpUUeCKre U MarHUTHbIe
SBJIeHUs"

KoHTposnbHast paboTa o Teme

bubmmoreka LIOK
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"OneKTpruecKkre U MarHUTHbIE SIBJIeHUs"

https://m.edsoo.ru/ff0acb14

Pe3epBHbIi ypoK. PaboTa ¢ TeKCTaMu 110 bubmoreka [JOK
66 " Al 1

Teme "TerIoBLIe IBIEHUS https://m.edsoo.ru/ff0acc5e
67 Pe3epBHbIit ypoK. PaboTa ¢ TeKCcTamu 110 1 bubmoreka [JOK

Teme "TTOCTOSIHHBIM 3/IeKTpUUeCKHi TOK" https://m.edsoo.ru/ff0acdc6
68 Pe3epBHbIi ypok. PaboTa c TekcTamu 1o 1

TeMe "MarHuTHble siBieHus"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5
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9 KVIACC

KosmmuecTBO yacos

J/1IeKTpOHHBIe I{U(POBbIE

Nen/m = Tema ypoka KonTponbabie IIpakTHueckue
Bcero oOpa3oBare/bHbIe PeCypChI
padoThI paboTsI
1 MexaHnueckoe ABWXeHHe. MaTepuanibHast 1
TOYKa
9 Cucrema orcuetra. OTHOCUTE/IBHOCTD 1 bubnmmoreka [JOK
MEeXaHUUYEeCKOI'O JBVKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOe NpsSIMOJIMHENHOe JBIDKEHUE 1 Bubmorexa [OK
https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe npsiMOIMHeHOe
4 IBwKeHue. CpeIHsIsE U MTHOBEHHAs 1
CKOPOCTb
s [TpsimonMHeliHOe PaBHOYCKOpPEHHOe 1 bubnmmoreka [JOK
[IBIDKeHUe. Y CKOpeHHe https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NIPSIMOJTMHEMHOT O
6 PaBHOYCKOPEHHOT 0 IBWKeHusl. I'papuk 1
CKOPOCTH
JlaboparopHas pabora "OnpeneneHvie
7 yCKo;)eHI/I;II) Ten:f rpu paBHOI;CiOpeHHOM 1 1 Bubmorexa [{OK
o " https://m.edsoo.ru/ff0adb18
JBU)KEHWUU T10 HaK/IOHHOW MJIOCKOCTH
8 CBobosHOe mazieHue Temn. OnbIThl [anumnes 1
PaBHOMepHOe /IB1yKeHUe M0 OKPY>KHOCTH.
9 [Tepuop Il: qachTa 06pameH1/1;1.p J};};{HeﬁHaﬂ v 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0ae176
yIJIOBast CKOPOCTH
10 LleHTpOCTpEMUTETEHOE YCKOPEHHE 1
11 [TepBbiii 3akoH HeroTOHA. BekTOp cuibl 1 bubmoreka LIOK
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https://m.edsoo.ru/ff0ae612

1 Bropoii 3akoH HeroToHa. bubmoreka LJOK
PaBHOgieiiCTBYIOIIIasA cUila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HbtoToHa. CyTieprio3uLius CUil E;Is:j/?:eﬁsiii 16020982
14 Pelienue 3as:au Ha MpyUMeHeHUe 3aKOHOB bubmoreka IIOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
bubmoreka LIOK
15 Cuna ynpyrocri. 3akow Lyka https://m.edscli).ru/fanecaZ
16 Peienue 3azau ro teme «Cuna ynpyroctu»
17 JIabopaTtopHasi pabota «OmnpezeneHye bubmoreka IIOK
JKECTKOCTH TIPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubmoreka LIOK
18 Cuna Tpenns https://m.edS(])_E).ru/fanf738
Bubmoreka LIOK
19 Perrenue 3azau o teme «Cusia TpeHUsI» https://m.edS(])_[o.ru/fanfaZG
20 JlabopaTopHas pabota "OmnpezienieHve bubnuoreka IIOK
KO3 pULIMeHTa TPeHHUs CKOTbKeHUsT" https://m.edsoo.ru/ff0af8be
71 Pewenue 3azau o teme "3akoHsl HeroToHa. bubmmoreka LIOK
Cuna ynpyroctu. Cuna tpeHus” https://m.edsoo.ru/ff0afb8e
9 Cuia TSKeCTH M 3aKOH BCEMUPHOI'0 Bbubmoteka LIOK
TATOTeHUs. Y CKOpeHre CBOOOZHOTO MaieHuUst https://m.edsoo.ru/ff0af044
Ypok-koHbepeHius "[IBr>KeHHe Tesl BOKPYT
23 rpaBUTaLiMOHHOrO LieHTpa (ConHeuHast
cucrema). ['anakTuku"
24 Pewenue 3azau o teme "Cusa TSKeCTU U bubmoreka LIOK
3aKOH BCEMUPHOI'0 TATOTeHUs " https://m.edsoo.ru/ff0af5f8
25 [TepBasg Kocmuueckasi CKOPOCTb. bubmioreka [JOK
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HeBecoMocCTh U nieperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuasbHON TOYKHU.
AbcomoTHO TBEPOE Tesio. PaBHOBecHe

bubmoreka IIOK

26 TBEPZIOTO TeJla C 3aKperIéHHOW 0ChI0 https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cubl. LeHTp TsbkeCTr
)8 Perienue 3azau 1o teme "MOMEHT CHUJIBL. bubmoreka [IOK
LlenTp TspKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe 1o Teme
29 "M/:etxaHquCKoe ,Z[BII/I))KeHI/Ie. ’ Bubmmorexa LIOK
. https://m.edsoo.ru/ff0b0408
Bsanmopeiicteue ten"
KonTtposnbHast pabora o teme
30 "MEX[&)IHI/IIIECK(l))e JIBIDKEHHeE. Bubmorexa LIOK
N https://m.edsoo.ru/ffOb06ec
Bsanmopeiicteue ten"
Nmnysnsc Tena. IMnysnbe cysibl. 3aK0H
31 COszHEHI/IH HMHyana. Ynpyroe u Bubaworexa LIOK
. https://m.edsoo.ru/ffO0b07fa
Heymnpyroe B3avMO/eHCTBHe
3 Perienue 3azau 1o teme "3akoH cOXpaHeHUSsI bubnuoreka IIOK
uMIyabca” https://m.edsoo.ru/ff0b096c
33 Ypok-KoH(pepeH1Ms "PeakTHBHOE [IBU)KeHHE
B [IPUpO/ie U TeXHUKe"
bubnmroreka [JOK
34 MexaHuueckasi paboTa ¥ MOII[HOCTb hitps://m.edsoo.ru/ff0b0a84
35 PaboTa Cusbl TSHKeCTH, CUAJbI YIIPYTOCTH U bubmuoreka LIOK
CUJIbI TPEHUST https://m.edsoo.ru/ff0b0db8
JlabopaTtopHasi pabota «OmpezieneHye
36 paboThI CUTbI TPEHUs TIPU PABHOMEPHOM

ABH>XEHHWH TeJia I10 FOpH3OHTaﬂBHOﬁ
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TOBEPXHOCTHU»

CBs13b 3Hepruu u paboTsl. [ToTeHI[MaibHas

37
SHeprusi
38 Kunetnueckas sneprus. Teopema o bubmoreka LJOK
KWUHEeTUUYEeCKOUW SHepruur https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUs SHepruv B MexaHuKe
40 JlaboparopHast paboTa «l/3yueHue 3aKoHa bubmmoreka LIOK
COXPaHEHUsI SHEePTHH» https://m.edsoo.ru/ff0b12fe
a1 KosebarenbHOe JBM)KEHUE U €T0 bubmoreka IIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatoiue KojebaHus. BoIHYX/IeHHbIe bubmoreka IIOK
KosiebaHus. Pe3oHaHc https://m.edsoo.ru/ff0b20£f0
43 MaTtemaTuueckrii U Npy>KWUHHBIN MassTHUKU
Ypok-uccienoBaHye «3aBUCHMOCTD TIEpHO/ia
44 KOPJIEGEIHI/Iﬁ o'qT JKeCTKOCTHU IPY>KUHbI U e Bubmorexa [OK
https://m.edsoo.ru/ff0b197a
Macchl rpy3a»
45 [TpeBpaiiieHre SHEPTUU NP MeXaHUUYECKUX
KojiebaHusAxX
JlabopatopHasi pabota «OmpezieneHve
46 '-IaCTOl:")FbI Hpneplfo,qa Kone6aEH;1L71 TIPY>KUHHOI'O Bubmiorexa LOK
https://m.edsoo.ru/ffOblaec
MasiTHAKa»
JlabopaTopHast pabora «I[TpoBepka
47 HEB&B[I)/ICI/HEOCTI/IPHEPI/IO,E[& ISOIIEé)aHI/Iﬁ rpysa, Bubmorexa LIOK
https://m.edsoo.ru/ff0b197a
TO/IBEIIIEHHOT0 K HUTH, OT MaCChI Tpy3a»
MexaHuueckue Bo/iHbI. CBOMCTBa
48 MeXaHUUeCKHX BoJTH. [1po/jo/ibHbIe U Bubmorexa LHOK
https://m.edsoo.ru/ffOb21fe
TIoTepeyHbie BOJTHBI
49 Ypok-koH(bepeH1us "MexaHUueckre BOTHbI
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B TBEpzoM Tesie. CericMUYeCKUe BOHbI"

50 3ByK. PacnipocTpaHeHue 1 oTpa)keHHe 3ByKa

51 Ypok-uccnenoBanue "HabsrozeHve
3aBUCUMOCTH BbICOTHI 3ByKa OT 4aCTOThbI"

5 I'poMKOCTB 3ByKa U BbICOTA TOHA.
AKyCTMYeCKUU pe30HaHC

53 Ypok-KoHbepeH1ys Y IbTpa3ByK U bubmoreka LJOK
vH(bPa3BYK B TIPUPO/ie U TEXHUKeE" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe 1o Teme Bu6miorexa LIOK

54 "3aKoHbI COXpaHeHusi. MexaHUuecKkue

https://m.edsoo.ru/ff0b25f0

KosiebaHUsI U BOJTHBI"
KonTtposibHast paboTta o Teme "3aKOHBI

55 coxpaHeHHs. MexaHHuecKue KojebaHus 1
BOJIHBI"

56 OJIeKTPOMAarHUTHOe I10J1e. BubmoTeka LIOK
OneKTpOMarHUTHbIE BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBoMCTBa 3/IeKTPOMarHUTHBIX BOJTH
Ypok-koHpepenuus "lkana

58 3/7IeKTPOMAarHUTHBIX BOJIH. Vcronb3oBaHue Bbubmoteka LIOK
3/IeKTPOMarHUTHBIX BOJIH /IS COTOBOU https://m.edsoo.ru/ff0b2fe6
CBa3n"

" o

" Ypok-uccienoBanue "Mi3yueHve CBOMCTB Bu6miorexa LOK
3/1eKTPOMarHMUTHBIX BOJIH C [TOMOLLbIO hitps://m.edsoo.ru/FfOb2c6e
MobupHOTrO TenedoHa"

50 Perenue 3az1au Ha ornpejiesieHUe 4aCcTOThI U
JJTUHBI 3/IEKTPOMAarHUTHOM BOJTHBI

61 OJIeKTpOMAarHUTHas MpUpo/a ceera. bubmoreka LIOK

CkopocTtsb cBeTa. BosiHOBBIE CBOMCTBa CBeTa

https://m.edsoo.ru/ff0b31d0
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Wcrounuku cBeta. [IpsimonvHeriHoe

62 pacripocTpaHeHue cBeta. 3atMeHus1 CoJiHLa Bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
1 JIyHbI
3aKOH oTpakeHus CBeTa. 3epkasa. PelieHue
63 3a/la4u Ha I:'IPHMEHEHI/IE 3aK01£)a OTpakeHust Bubworexa [OK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Tpenomnenuve cBeTa. 3aKOH MpPeIOMJ/IEHUS bubmoreka LJOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOe BHyTpeHHee OTpakeHue CBeTa.
65 Mcnonw%ﬁie nonHorpo BHYTpPeHHero Bubmiorexa LIOK
https://m.edsoo.ru/ffOb3c5c
OTPa’KeHHs B ONTUYECKUX CBETOBOZAX
JIabopaTopHasi pabota "VccienoBaHue
66 3aBUCUMOCTH YIJIa [Pe/IOMJIEHHs] CBETOBOTO
Jlyda OT yIJia [afleHusl Ha rpaHuLie "BO34yX-
crekiao""
Ypok-koH(epeH1us "Vcnosib3oBaHue
67 TO/THOTO BHYTPEHHEr0 OTPa)kKeHUsI:
CBETOBO/IbI, OITTUKOBOJIOKOHHAS CBSA3b"
bubnuoreka IIOK
68 JInn3el. OniTHyeckast cuiia JTUH3bI https:/m.edsoo.ru/f0b3E2c
. bubnmoreka [JOK
69 [TocTpoeHue N300pakeHUH B TMH3aX https://m.edsoo.ru/f0bd4da
JlabopaTopHas pabota "OmnpeziesieHue
70 cbOKyIc)HorE pacIC)To;IHHH U OI:]T’?/IHECKOﬁ CHUJIbI Bubmorexa LIOK
- https://m.edsoo.ru/ff0b4206
cobupatorrieii TMH3bI"
71 Ypok-koHbepeHus "OnTUyeckre TUH30BbIe bubmioreka [JOK
nipubopsb” https://m.edsoo.ru/ffO0cOa7e
72 I'na3 kak onrvueckas cucrema. 3peHue bubmoreka LIOK
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https://m.edsoo.ru/ff0b4684

Ypok-koHbepenius "ledekTbl 3peHus1. Kak

73 .
COXPaHUTb 3peHue
Pa3noykeHue 6enoro ceera B crieKTp. OmbIThI
74 HetotoHa. CnoxeHue CHEKTpaJIbe[I)X Bubmorexa LIOK
https://m.edsoo.ru/ff0cOf4c
uBeToB. Jlucrniepcus cBeta
JlabopaTopHast pabota "OmnbIThI TIO
7e pa3/I0KeHUI0 0e/Ioro CBeTa B CIEKTP U bubnmmoreka [JOK
BOCTIPUSITUIO 1IBETa ITPeIMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
Hab/0IeHN yepe3 1[BeTOBbIe GUIBTPHI"
Ypok-nipakTuKyM "BoJyIHOBBIE CBOMCTBA
76 CBeTa: AMCIepcusi, UHTep(epeHLIvs U
mvdpakims”
o OnpiTel Pe3epdopa v riaHeTapHast MO/iefh bubmoreka IIOK
aroMma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mogens atoma bopa
79 Wcrnyckanue U rorJiomnjeHue cBeta aTOMOM. Bbubmoteka LIOK
KBaHThI. JInHeluaTbie CrieKTpbl https://m.edsoo.ru/ff0c144c
80 Ypok-nipakTiky™m "HabstojeHre CrieKTpoB bubnmoreka [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 Pafii0akTUBHOCTE M €€ BU/TbI Bubmiorexa LOK
https://m.edsoo.ru/ff0c1672
Ctpoenue aTOMHOrO siipa. Hyk/ioHHast bubmioreka [JOK
82
Mo/ie/Th https://m.edsoo.ru/ff0c18ac
bubmoreka [IOK
83 PafyioakTrBHbIe NIpeBpalleHus. 130Tormnbl https://m.edsoo.rw/ff0clald
84 Perenue 3azau 1o teme: "PajyioakTUBHbIe bubmoreka LIOK

rpesparlieHus"

https://m.edsoo.ru/ff0c1b4a
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85 [Tepuog nonypacnaza

86 Ypok-koHbepeH1ys "PaguoakTHBHbIe bubmoreka LJOK
W3/ly4eHus B IPUpPoJe, MeJULIMHE, TeXHUKe" https://m.edsoo.ru/ff0c2126

87 ApepHble peakuyK. 3aKOHbI COXPaHEHUST bubmoreka LJOK
3apsiZIOBOT0 ¥ MacCOBOTO UHCeT https://m.edsoo.ru/ff0c1c58
OHeprus CBsA3U aTOMHBIX sfiep. CBsi3b MacChl Bbubmoreka LIOK

88
Y SHepruu https://m.edsoo.ru/ff0c1d7a

89 Pemrenne 3azmau o teme "ApepHeie
peakuuu"

90 Peakiiyum cuHTe3a U flesieHus saep. bubnmmoreka [JOK
VcTounuku saeprun CosHIla U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHLus "fnepHasi SHepreTyKa.

91 [leicTBUS pajMOaKTUBHBIX U3/TyUeHUH Ha
JKHBble OpraHu3mbl"

[ToaroToBKa K KOHTPOJIBHOM paboTe 1o Teme

92 "DJIeKTpOMarHuTHoOe I10J1€. Bbubmoreka LIOK
OJIEKTPOMAarHUTHbIE BOJIHbI. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
sABeHus"

KonTponbHast paboTa o Teme

93 "D/IeKTpOMarHMTHoOe IoJie.
OneKTpOMarHuTHbIE BO/HbI. KBaHTOBBIE
sABeHus"

94 [ToBTOpenue, 06061ieHye. JlabopaTopHbIe bubmoreka LIOK
paboTslI 110 Kypcy "B3anmogelictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpEHMe, 00001IeHe. PellieHne

95 paC‘-IET]i)-ILIX u Kaqe:;BEHHbIX 3a/1a4 10 Teme Bubmmorexa LIOK

https://m.edsoo.ru/ff0c2572
"TeruioBble rpoLecch”
96 [ToBTOpeHue, 060011jeHNe. PeliieHue bubmioreka [JOK
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pacyeTHbIX M KaueCTBEHHbIX 3a/a4 10 TeMe
"KII/I TeryioBbIX ABUTaTenein"

https://m.edsoo.ru/ff0c2a22

[ToBTOpeHue, 00001IeHe. PelieHre

97 pacueTHbIX M KQUeCTBEHHBIX 3a/1a4 I10 TeMe 1 Bubworexa [OK
https://m.edsoo.ru/ff0c2b30
"KII/I 3/1eKTpOyCTaHOBOK"
98 [ToBTOpeHue, 0600611eHIe. JTabopaTopHbIe 1 1 bubmoreka LJOK
paboTel 110 Kypcy "CBeToBbIe SIBIeHUS " https://m.edsoo.ru/ff0c2c52
[ToBTOpeHUe, 06061IeHue. PaboTa ¢
99 TeKCTal;M no’ Teme iI;aKOHbI COXpaHeHus B 1 Bubmiorexa LIOK
| https://m.edsoo.ru/ff0c2d6a
MeXaHUKe
100 [ToBTOpeHue, 060011eHKe. PaboTa c 1 Bubmoreka LIOK
TekcTtaMi 1o Teme "KonebaHus U BOHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpeHue, 06001eHIe. PaboTa ¢ 1 bubnmmoreka [JOK
TeKcTaMH 110 TeMe "CBeTOBbIe B/IeHus" https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 06001eHIe. PaboTa ¢
102 TeKCTaMu 10 TeMe "KBaHTOBas U siiepHast 1
dbusrka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

YYEBHO-METO/INYECKOE OBECIIEYEHME OBPA30OBATEJIBHOI'O
IIPOIIECCA
OBSI3ATE/TbHBIE YUEBHBIE MATEPHAJTBI /11 YUEHUKA

N.M. IlepoiikviH, A.N.MBaHOB «®PuU3UKaA 7»
.M. IlepbitukuH, A..NBaHOB «®Pu3uka 8»

N.M. IepbiiukuH, A.W.VBaHOB «®u3uKa 9»
METOJUYECKUWE MATEPUAJIbI IJI151 YUUTEJISA

IN®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETU
NHTEPHET

bubmoreka IIOK https://m.edsoo.ru
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