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HOACHUTEJIBHAS 3AIINCKA

PaGowas mporpamma 10 (QH3MKE TMOCTPOEHAa B COOTBETCTBHH C (hemeparbHbIM
rOCYJapCTBEHHBIM  00pa3oBaTelIbHBIM  CTAHAAPTOM  OCHOBHOTO  oOmiero  oOpa3oBaHUs
YTBEPKICHHOTO ITpUKa3oM MUHHCTEpCTBA poceemeHus Poccutickoit @eneparuu ot 31.05.2021
r. Ne287 (manee — ®I'OC O0OO) u denepanbHOl 00pa3zoBaTEIBLHON MPOrPaAaMMOl OCHOBHOTO
obmiero oOpa3oBaHus, YTBEPKIACHHON puka3zoM Munnpocsemenus PD ot 18.05.2023 r. Ne370.
(manmee — ®OII O0O0), ¢ yuérom Konueniuu npenogaBanus yueoHoro npeamera «Ousznkay. Ha
OCHOBAaHWW OCHOBHOW 00pa3oBaTelIbHOW MPOTpaMMBI OCHOBHOTO 00mero odpazoBanus MbOY
«[lempmmckast COLLD», yrBepskneHHON prKka3oM mupekTopa mkona Ne 209 -O/J1 ot 30.08.2023 .

Copepxanue  mporpaMMmbl 10 (u3MKe — HampaBieHO  Ha  (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOM TI'paMOTHOCTH OOY4YaloIIMXCS M OpraHu3alvio H3ydeHus (U3MKU Ha
JeATeTbHOCTHON OcHOBe. B mporpamMme mo (u3MKe yYUTHIBAIOTCS BO3MOXHOCTH YUE€OHOTO
npeamera B peanusanuu TpeboBanuit PI'OC OOO Kk TMIaHUPYEMBIM JIMYHOCTHBIM U
MeTanpeIMEeTHBIM  pe3yibraTaM  OOy4deHHs, a  TaKkKe  MEXKIPEIMETHBIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMUs.

[IporpamMma mo Qu3snke ycTaHaBIMBaeT paclpeielieHne y4yeOHOro maTepuana Mo rojaam
oOydenuss (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACP)KaHUS B yIETE BO3PACTHBIX 0COOCHHOCTEH
00yJaronuxcs.

[Iporpamma no ¢usnke pa3paboTaHa C IeNbI0 OKa3aHUsI METOAUYECKON MOMOIIH YUUTEII0
B CO3/IaHUH paboueil MPOrpaMMBbI 10 y4eOHOMY TIPEAMETY.

@Ou3zurKa SBISETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MTPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HAaydHOTO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYUYEeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

OpaHa u3 TIaBHBIX 33734 (U3NYECKOro oOpa3oBaHUs B CTPYKType oO0Iiero oopazoBaHUs
COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usuku Ha 0a30BOM YypOBHE IMpeAnojaraeT OBJAJCHHUE CJeIyIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:

® Hay4dyHO OOBSCHSTH SIBICHUS;

® OILICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;

® UHTEPHPETUPOBATH JAaHHBIE W HCIOJb30BaTh Hay4yHbIC JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.

Henn u3yueHuss (U3NKU HAa yYpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OMIPEICIICHBI B
Konnenuuu npenojaBanus yuebHoro npeamera «Pu3uka» B 00pa30BaTENbHBIX OpraHU3aIMiIx
Poccuiickoit ®@enepanuu, peanu3yloUMX OCHOBHBbIE 001I€00pa3oBaTeNbHbIE MPOTrPAMMBI,
yTBepkAEHHON pemeHneM Komternn MununcrepcrBa npocsemieHus Poccuiickont ®@enepanuu
(mpotoxon ot 3 nexabps 2019 r. Ne TTK-48H).

Hean u3ydyenus pusnku:

e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUS OOyYaroluxcs K HaydHOMY H3YUEHHIO

MPUPOJIBI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;



® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM METOAE TMO3HaHUS U (OPMHUPOBAHUE
HCCIIEIOBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;
e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHs OCHOB CTPOCHUS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;
e (opMupoBaHHE MPEICTABICHUA O POJIM (PHU3UKHU JUIS PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed npodeccnoHaIbHON
NEeSITENIbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, MOArOTOBKA K JaJIbHEHIIEMY O0YYEHUIO B 3TOM
HaIpaBJICHUU.
JlocTkeHre 3TUX Iefed HporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
00pa3zoBaHus 00ECIIEYNBACTCS PEIICHUEM CIISIYIONINX 3a/4a4.
e npuoOpeTeHre 3HaHUI O JUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUYECKUX, TEIIOBbIX,
AIIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;
e T1puOOpeTeHHEe YMEHUH OMNUChIBaTb U  OOBACHATH (U3WYECKUE SIBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUIA;
® OCBOEHHME METOJIOB pEeIIeHUs NPOCTEHIINX pPACYETHBIX 3aJady C HCIOJIb30BAHHEM
(GU3NIECKUX MOJIETIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® Dpa3BUTHE YMEHUH HAOMOJATh TPUPOJHBIC SIBICHUS W  BBITIOJNHATH  OIIBITHI,
nabopaTtopHble paOOTHl M SKCIEPUMEHTAIBHBIE MCCIEI0BAHUS C MCIOJIb30BAHUEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPUEMOB paboThl ¢ WHpOpMaIMel (PU3NUECKOro CcoAepKaHUs, BKIIOYAs
MH(OPMALIMIO O COBPEMEHHBIX MJOCTH)KCHMSIX (U3MKH, aHaIU3 U KPUTHYECKOE
OIIEHUBaHKE UH(POPMAIINH;
® 3HAKOMCTBO €O cepamu MpodeCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHMKEHUSIX (U3NUYECKOI HAYKH.
Ha u3ydenue ¢usuku (06a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs
oTBoUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Heleno), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme o Gpu3uKe rnepeueHb J1adopaTOPHBIX paboT U OMBITOB HOCUT
pEKOMEHATENbHBIA XapakTep, YYUTeNb JeJlaeT BbIOOp MpoBeAeHHUs JTabOpaTOpHBIX padoT U
OTIBITOB C YY4ETOM MHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJYarommXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpesiaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO K3aMeHa Mo (pusmke.



COJAEPKAHUE OBYYEHUA

7 KJIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY KAa0IIero Mupa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHoCTh N3MEpEHU. MeXyHapOaHAsl CUCTEMA EAVHULL.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHW W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METO/I TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKAa HAyyHOTO BONPOCA, BBIABW)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKEe TUINoTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OnucaHue
(u3NYeCKuX SABJICHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUIECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpubOPHl U MpoLeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue LEHbI IeIEHUS IIKaIbl K3MEPUTEIHLHOTO NMpHoopa.

N3mepenune paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Omnpenenenne pa3mMepoB MaJbIX TEI.

AN S

N3mepenue Ttemmeparypbl TpH TOMOINHM JKHUIAKOCTHOTO TEepMOMETpa M JaT4MKa
TEeMITepaTypHhI.
6. IlpoBeneHue wuCCIEIOBaHUS IO TMPOBEPKE THUIOTE3bI: JATBHOCTh MOJETA IIapHKa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIIe BHICOTA ITYCKa.

Pasnen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CtpoeHue BemecTBa: aToMbl W MOJIEKYNbl, HX pa3Mmepbl. OTMbBITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOCHUE BEIIECTBA.

JIBwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKMBaHMUE.

ArperaTtHble COCTOSIHMS ~BEIISCTBA: CTPOCHHE Ta30B, JKUIKOCTEH U TBEPIBIX
(kpucTamuinyeckux) Ten. B3auMocBs3b MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX

COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BOJIEL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaGmionenue siBieHU, OOBSICHSIOMMXCS MPUTSHKEHUEM HIIM OTTAIKMBAaHHEM YaCTHIL
BEIlIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30oBaHHeM (poTorpaduii).

2. OmbITHI IO HAOIOIEHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO ACUCTBUS CUJT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexanuueckoe aBmxeHue. PaBHOMepHOe W HepaBHOMEpHOE JBUKeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHHUH. Pacuér myTu u BpeMeHU JIBUKECHHUS.

SBnenue wHepHuu. 3aKOH HHEpUUHU. B3aumojelcTBue Tesl Kak NpUYMHA HU3MEHEHUS
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mepa uHepTHOCTU Tena. I[lmoTHocTh BemectBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuKa B3aumojenctBusi Ten. Cuiia ymnpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JUHAMOMETpa. SIBJIeHHE TATOTEHU U cuila TshkecTH. CHila TSKeCTH
Ha Jipyrux miaHetax. Bec tena. HeBecomocTs. CiioxkeHue cui, HalpaBJIeHHbIX IO OJHOM MPSIMOM.
PaBnoaelictByromast cui. Cuna TpeHusi. TpeHue CKOJbXEHUs U TPEHUE MoKos. TpeHue B mpupoie
U TEXHHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro JIBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIMHENHOTO ABUKCHHUS.

3. HaGmonenue siBneHUs HHEPLIUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJEHCTBUHM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TEI.

CrnoxeHue CuiI, HalpaBJIEHHBIX TT0 OJTHOM TIPSIMOMA.

ﬂaﬁopamopubw pabomot u onvimul.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpegHel CKOPOCTH CKOJIbXEHHA Opycka WM IIapHKa MO0 HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMreparypsl. [lepenaya naBnenus TBEPABIMU TEIAMU, )KUIKOCTIMH U
razamu. 3akoH [lackans. [TneBMaTHueckue MamMHBL. 3aBUCUMOCTb JABJICHHS >KUJIKOCTH OT
riyounbsl.  [wapocratmueckuii  mapagokc. CooOmiarommuecs cocynsl. [ 'mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
obonoukn 3emmu. OnbiT Toppuuermnmu. M3mepenune atmocdepHOro namieHUs. 3aBUCHUMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl i u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMmea0Ba)
cuia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTH JaBIICHUS T'a3a OT TEMIIEPATYPHI.

[lepenava naBIeHUS KUIKOCTHIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mmpecc.
5. TlposiBieHue neicTBHsl aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0BbEMAa TOTPYKEHHOHW 4YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1naBaHWs TeEJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS INIOTHOCTEN TEJa U KUJIKOCTH.

Jlabopamopusie pabomot u onvimel.

1.

HccnenoBanue 3aBHCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTb
YacTH TeJa.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, JCUCTBYIONIEH Ha TeNo, HNOrpyXEHHOE B
KUJKOCTb.

[TpoBepka HE3aBUCUMOCTH BBITAIKMBAOLIEH CUJIBI, JEHCTBYIOIIEH HA TEIIO B KHUIAKOCTH,
OT Macchl Tena.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KonctpynpoBanne apeomerpa WM KOHCTPYMPOBAHHE JIOJKM M ONpENEIeHUE eé
Irpy30II0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckasi pabota. MOITHOCTb.
[IpocThie MexaHU3MBI: phIUar, 0J0K, HAKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecHs phruara.

[Ipumenenne mnpaBuia paBHOBeCHS pblyara K On0Ky. «3oyioToe mpaBuio» mexaHuku. KII/]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHNU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunetnueckasi v noteHuanbHas sueprusi. [IpeBpanienue oqHOro
BHUJa MEXaHUYECKOM SHEPTUM B APYroil. 3aKOH COXpPAHEHUS SHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHHU3MOB.
Jlabopamopnuie pabomel u onvimot.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI pblyara.
3. UNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3zpen 6. TensioBbIe IBJICHUA.

OCHOBHBIE OJIOKEHUSI MOJIEKYIISIPHO--KUHETUYECKO TEOpUH CTpOoeHus BellecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOIIUE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BelecTBa. Kpucramindeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE TMOJOKEHUI
MOJIEKYJIIPHO--KUHETUUECKOH Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis sneprus. CriocoObl ©3MEHEHHUs BHYTPEHHEH SHEPTUH: TEIUIoNepeada i COBEpIISHUE

paboTHI.

Bunpr TCIUIONCpeaaun: TCIUIONIPOBOJHOCTb, KOHBCKIUS, U3JTYUCHUC.



KomnuectBo TermioTel. YaenpHas TEIUIOEMKOCTh BeIIECTBA. TemIoOOMEH W TEeIUIOBOE
paBHOBecue. YpaBHEHHE TEIIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YJenpHas Temiora IutaBieHus. [lapooOpazoBanue u KoHjaeHcaus. lcmapeHwue.
Kunenne. YnenpHast Temora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpPATypbl KUIEHHS OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHast TEMJI0Ta CTOPAHHUSL.

[punnunsr pabdoter TermoBbix nBurateneit KIIJ[ TterutoBoro asuratens. TeruioBbie
JIBUTATEJIHN U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPAILEHUS] JHEPTHH B TEIUIOBBIX MTPOLIECCax.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddysuu.

Habmtonenue sBiaeHU cMauyBaHUS U KaIWJUISIPHBIX SIBJICHUM.

Habntoienue TemioBoro paciinupeHus Tei.

W3menenue naBieHus ra3za npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIaKICHUH.
[IpaBuna n3mMepeHus: TeMepaTypsbl.

Buael Tenonepenayu.

OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.

LW ~NU bk WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHUE TEMIOEMKOCTEN pa3INYHbIX BEIIECTB.

. HaGmroneuue xumnenus.

. Habnionenue nocrosiHCTBa TeMIIEpaTyphl MpH IIaBJICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuie pabomel u onvimel.

1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUSI.

[
N

OnEBITH IO BbIpalllMBaHWIO KPUCTAJIJIOB HOBapeHHOﬁ COJIM UJIK caxapa.

3. OnbIThI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH 1 TBEPIBIX TEJ.
4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.
5. OneIThl, JEMOHCTPHUPYIOIIUME 3aBUCHMOCTh [ABJICHHUS BO3JyXa OT €ro o0bémMa

HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka rumoTe3bl JMHEHHONH 3aBUCUMOCTH JUIMHBI CTOJOMKA >KMJIKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIIepaTypshl.
7. HaOnronenue M3MeHEHUs BHYTPEHHEH SHEPruu Tejla B pe3yibTare TeIlonepenadyu U
pabOoThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOH IpH TemjaooOMeHe ¢
HarpeTbIM METAIINYECKUM LIUTTUHAPOM.
10. Omnpenienenue yneabHOM TEIIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca UCapeHus.
12. Onpenenenne OTHOCUTENBHOM BIa)KHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpusanus Tei. J{Ba poja alIeKTpUUYECKUX 3apsa0B. B3aumoaeiicTBue 3apsyKEeHHbIX TEIL.
3akoH KynoHa (3aBUCMMOCTH CUJIBI B3aUMOJICHCTBUS 3apSUKEHHBIX TEJl OT BEIMUYUHBI 3aps0B U
pacCTOSHUS MEXAY TEJIaMHu).



Dnekrpuyeckoe noJie. Hanpspk€HHOCTD anekTpuueckoro mnojs. [IpuHuuI cyneprno3uimu
IEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexTtpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHHUSI DJIEKTPUUYECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA. VICTOUYHUKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OnekTpuyeckoe HampsbkeHue. ConpoTUBIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MOLITHOCTD 3MIEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTPEOUTENN IIEKTPUUECKOM dHEeprun B ObITy. KopoTkoe 3aMbIkanme.

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe TOJI€.
MarnuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe moJjie
3IEKTPUYECKOTO TOKa. [[puMeHeHue 3JIeKTPOMAarHuTOB B TEXHUKE. [[eiCTBHE MAarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJIEKTPOJBHUTATENIh TIOCTOSHHOTO TOKa. Vcrmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apaned. SIBnenwe  snexkTpoMarHuTHOM  uwHAyKUWH. IlpaBuno  Jlenna.
OnektporeHepatop. CnocoObl TOMYyYEHUS JIEKTPUUYECKOM SHEPruu. OJNEKTPOCTAaHIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsI0B.
[IpoBOAHMKY M AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH OCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIepMETPOM.
. U3mepeHnue 311eKTpuyecKoro HanpsKeHUsi BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHHs TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie TOKa. DIEeKTPOMAarHuT.
. JleficTBHE€ MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIpPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €r0 BO3HUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.

WX ~NNUkWNRE
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Jlabopamopusvie pabomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T MHIYKIIUEH U PU CONPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsl HA TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETTH TOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

ouhwNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS

pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  CONPOTUBIICHUS
IIPOBOJIHHUKA OT €r0 JJIUHbI, TUIOIIAIN ONIEPEYHOr0 CEYEHUs U MaTepHara.

8. IlpoBepka npaBuia CI0KEHUS HAPSYKEHUI MPU MOCIEI0BAaTEIbHOM COEAMHEHUH ABYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuia Ajs CHJIbI TOKA MpU NapajIeIbHOM COEIMHEHUN PE3UCTOPOB.

10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.

11. OmnpenieneHre MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HAYILErO Yepe3 JIAaMIIOUKY, OT HallpsKEHUS Ha
HEW.

13. Onpenenenune KIIJ[ HarpeBaTens.

14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.

15. MI3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB TMPU HUX OOBEIWHEHUH U
pa3JesieHun.

16. UccnenoBanue neHCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHS KAaTYIIKU C TOKOM U
MarHuTa OT CUJIbl TOKA M HaIlPaBJICHUS TOKA B KaTYIIIKE.

18. U3yueHue neicTBHUSI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.

20. Usmepenune KIIJ[ anekTpoaBuraTeibHON YCTAHOBKH.

21. OnbITHl MO0 MCCIIEOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHHE

W3MECHEHHUH 3HAYEHUS U HAIIPABJICHUS MHAYKIMOHHOIO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBIKEHUsA. PaBHOMEpHOE mpsMoJMHENHOe JBMKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHssi M MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosiiHelHoe ABrkeHue. CBoOoHoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
yI10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
[IOKOs1, APYTUE BUABI TPEHUS.

Cuna TsKECTM M 3aKOH BCEMHMPHOIO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO MaJeHUs.
JBuxenue mianet Bokpyr Cousnna. [lepBas kocmudeckast CKOpocTb. HeBeCOMOCTh U IEPErpy3KH.



PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue ummynbca. Mnynbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwil TshkecTH, ympyroctw, TpeHus. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, IMOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

IToreHumanpHas 3Heprus C:karod npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HaOGmronenrne MEXaHUYECKOTO JIBIYKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IMyTell M TPACKTOPUN JBIDKEHUSI OJHOTO M TOTO K€ Tela OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. HN3MepeHHe CKOPOCTH U YCKOPEHHS TPSIMOJIMHEUHOTO ABUKEHHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HabOmroneHne NBMXEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SIBJICHUH, TPOUCXOIIIINX B cucTeMe oTcuéra «Temexka
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUW OTHOCHTEIILHO KaOWHeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HaOmronenune paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TEI.

9. H3meHenue Beca Tena Mpu yCKOPEHHOM JIBH)KCHUU.

10. Ilepenaua nmnynabca pu B3aUMOJAEUCTBUU TEIL.

11. TIpeoOpa3oBaHus YHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHHe UMITYJIbCa TIPU HEYIPYTOM B3aMMOJECHCTBUU.

13. CoxpaHeHue UMIyJbca MPHU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHrne MeXaHUYECKON PHEPTHUU MTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHrE MEXaHUYECKOM PHEPTUHU TP IBMXKEHHUH TeJla IO JCHCTBUEM INPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOIO ABMKEHUS
LIapUKa WUIIU TEJIEKKH.

2. OmpeneneHue cpeiHeld CKOPOCTU CKOJIBKEHUS OpycKka WM JABMXKEHUS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHHs Tejla NMPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0O€3
HavyaJlbHOUN CKOPOCTH.

5. TIpoBepka runoTes3bl: €ciau MPH PaBHOYCKOPEHHOM ABM)KEHUH 0€3 Ha4allbHOM CKOPOCTH
IIYTH OTHOCSITCS KaK psiJi HEUETHBIX YUCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJIBKEHHUS OT CHJIBl HOPMAaJIbHOTO
JTaBJICHUSI.

7. Omnpenenenne kod3huieHTa TpeHUs CKOIbKEHUSI.

8. OmnpezneneHue KECTKOCTHU NPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHS TMPU PABHOMEPHOM [BMKCHHH Tella IO

FOpH3OHT8.J'ILHOfI MMOBEPXHOCTH.



10. Onpenenenne pabOTHI CHIIBI YIPYrOCTH NpU THOAbEME TIpy3a C HCIOJIB30BAaHHEM
HETIOIBMXKHOTO U TIOJIBMXKHOTO OJIOKOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckne KoJieOaHus U BOJHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
aMIMTyna. MareMatud4ecKuil M NpPY)KMHHBIM MasTHUKM. lIpeBpamienne »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHHUH.

3aryxatommue kojeOaHus. BeiHykaeHHbie konebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo10sibHBIE U MONIEpEeYHbIE€ BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa U BbIcoTa TOHA. OTpakeHue 3ByKa. MIHppa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

1. HabGmronenue xosnebGaHMil Te MO NEHCTBUEM CHJIBI TSHKECTH U CHIIBI YIPYTOCTH.
2. HaGmonenue koneOaHuil rpy3a Ha HUTH U Ha IPYKHUHE.

3. HaGmonenune BbIHYX/IEHHBIX KOJleO0aHUIN U pe30HaHca.

4. PacnpocTpaHeHHe IpoA0IbHBIX U MOTEPEYHBIX BOJIH (Ha MOJIENHN).

5. Habmiomenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTHYECKHI pe30HaHC.
Jlabopamopnwie pabomel u onvimel.
1. OmpeneneHue 4acTOTHI U MepUoa KOJIeOaHU MaTEMAaTUIECKOTO MasiTHUKA.
2. OmpeneneHue 4aCcTOThI U NEpHOJa KoJieOaHUH MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TepHoJa KojieOaHUM MOJBEHIEHHOTO K HUTH Tpy3a OT
JUIMHBI HATH.
4. UccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHUMOCTH MepHOJa KOJeOaHUU Tpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl Ipy3a.
6. ONBbITHI, JEMOHCTPUPYIOIINE 3aBUCMOCTD IEPUO/JIa KOJIeOaHU MPYKMHHOTO MasiTHUKA
OT Macchl I'py3a U *KECTKOCTU MPYKUHBI.
7. WsmepeHue yckopeHHs! CBOOOIHOTO MaICHUSI.
Pa3znesn 10. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DIEKTPOMarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JEKTPOMArHUTHBIX
BOJiH. [lIkana 35eKTpoMarHuTHBIX BOJIH. Vcronb30BaHre 3JI€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.
DnekrpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.
1. CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomot u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIILI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas moxenb cBera. Mcrounuku cBeta. lIpsiMmonuHEHOE pacnpocTpaHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [Inockoe 3epkano. 3akOH OTpaKE€HHUs CBETA.
[Ipenomienne cBera. 3aKoH npenomiieHus cBeTa. [loaHOe BHYTpeHHEe OTpaK€HUE CBETa.
Hcnonp30Banue MOIHOTO BHYTPEHHETO OTPAKEHHSI B ONITHUECKUX CBETOBOJIAX.



JIunza. Xox nyueit B nmuze. Omnrtuyeckas cucrema (oToammapara, MHUKPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HptoToHa. CrioskeHUe CIIEKTPaIbHBIX I[BETOB.
Jucnepcus csera.
Jemoncmpayuu.

W oo~NURWNE

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OTtpakeHue cBera.

[Tonyyenue n3o0pakeHil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuil CBETOBO/I.

Xox mydeil B coOuparoiieil JnH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n300pakxeHH ¢ MOMOUIBIO JIUH3.

[Ipunnun neiictBus gporoanmnapara, MUKpPOCKOTA U TEJIECKOIA.

10. Mopens riasa.
11. PaznoxxeHue 6esnoro cBeTa B CIIEKTP.

12. [lomyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

No wu s

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIy4a OT YIJla Na/IeHus.
N3ydeHne xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yriia MaJieHusl Ha
IPaHHULIE «BO3TyX—CTEKIION.

[Tonydyenue n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSTHUS U ONITHYECKOM CHUITBI COOMPAOIICH JIMH3BI.
OnbITHI IO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITEl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOMIOJEHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbitel Pe3epdopna u mianerapuas moaenb aroma. Moaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBantel. JInHeiuaTbie CEKTPHI.

PamnoaktuBHOCTh. Asbda-, Oera- u ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxionnas monens aromHoro siapa. M3otonsl. PaanoaktuBHble mnpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiiuu. 3aKOHbI COXPAHEHMS 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPrusl CBSI3U
aToMHBIX sifep. CBsi3b Macchl U 3HEpruu. Peakuuu cunTesa u aeneHus saep. MictouHuku sHepruu
CouHiia 1 38631,

Snepnas sHepretuka. JleiicTBHs paAMOaKTUBHBIX U3TYYCHHUI HA KUBbIE OPTraHU3MBI.

Hemoncmpayuu.

=

e W

CrieKTppl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3Iu4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUH.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.

JIaﬁopamopubte paoomul u onvimol.

1.

Ha6J'IIO,Z[eHI/Ie CILIOIIHBIX U JIAHEHYATHIX CIICKTPOB U3JTYUCHUA.



2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIrUM YacTUIBl 110 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. H3mepeHue paanoakTHBHOTO (OHA.

IloBTOpPHTENILHO-00001IAOIIINI MOTYIb.

[loBTOpUTENBbHO--0000IIaIOIMI  MOIY/Ib [peAHa3HAYeH JUld CUCTEeMaTH3aluu U
000011IeHUsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY IOCYyJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy n3ydyeHnn JaHHOTO MOYJIS PEATIU3YIOTCS U CHCTEMATU3UPYIOTCS BUJIBI IEATEIIbHOCTH,
Ha OCHOBC KOTOPBIX oOecrieynBaeTcs JOCTWOKCHUC TMPCAMCTHBIX W MCTAIIPECAMCTHBIX
IUTAaHUPYEMBIX PpEe3YyJbTaTOB 00ydeHUs, (QOpMHUpPYETCs €CTeCTBEHHOHAy4Has TI'PaMOTHOCTB:
OCBOCHHMEC HAYYHBIX METOAOB UCCICA0OBAHUA SIBIICHUH Oprupoabl U TCXHUKH, OBJIAJCHUC YMCHUAMHA
OOBICHSTH (1)I/ISI/I‘ICCKI/IC SABJICHUSA, IPUMCHAA IMOJTYYCHHBIC 3HAHHWA, pCUIATE 3aa4u, B TOM YHCJIC
KauCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

[TpuHIMIIHAIBHO AEATETBHOCTHBIN XapakTep JAaHHOTO pa3jielia Peaiu3yeTcs 3a CUET TOro,
qTo o6yqa}0umecs{ BBIIIOJIHAIOT 3aaHKUA, B KOTOPBIX UM IPpEAIaracTcCs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrio3HaBaTb U HAYYHO OOBICHSITH q)HSI/I‘IeCKI/Ie SIBJICHU S
B OKPYKAIOIIEW NPUPOJE U MIOBCETHEBHON KU3HM;

HCII0JIb30BaTh HAYYHBIC MCTOAbBI MCCICAO0OBaHUA (bI/ISI/I'-IeCKI/IX SIBJ'IeHI/If/'I, B TOM 4YHCJIEC JIA
IMPOBEPKU TUIIOTE3 U MOJTYUCHHA TCOPECTUICCKUX BBIBOJOB,

OOBSICHSTH HAayY4YHBIC OCHOBBEI HanOoJiee BaXKHBIX )IOCTI/I)KGHI/II\/'I COBpPEMECHHBIX TGXHOJ’IOFI/Iﬁ,
HaIrpuMep, NPaKTHYECKOr0 UCIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPTUH HA OCHOBE 3aKOHA
MIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue ¢Qu3MKM Ha YpOBHE OCHOBHOTO 0OLIEro 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IMTPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynprate wm3ydeHuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS Y

oOyyaromerocst OyayT c(OpMHPOBAHBI CIEIYIOUINE THYHOCTHBIC Pe3yIbTAaThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— TPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3MUECKOM
HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpa:kIaHCKOr0 M yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

— OCO3HAaHHE B&XKHOCTH MOPAITBHO--3TUUECKUX MTPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

— BOCIIPUSATHE ICTETUYECKUX Ka4eCTB (PU3MUECKON HayKu: €€ TapMOHWYHOTO TMOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

— OCO3HAaHHE IEHHOCTH (PU3MYECKOW HAayKHM KaK MOIIHOTO WHCTPYMEHTAa TO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECa K UCCIIEI0BATENIbCKOM 1eATEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJBLHOI0 0JIATONOJTYyYHSI:

— 0CO3HaHUE LIEHHOCTH 0e30macHoro o0pas3a JKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,
Ba)KHOCTH TpaBuil 0€30MacHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ JJEKTPUUYECKUM U
TEIUIOBBIM 000PYJIOBaHHEM B IOMAIIIHUX YCIOBUSIX;

— c(OpMHUPOBAHHOCTH HaBbIKa pedIeKCuu, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TAKOIO Ke
IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4acTHe B pEelICHUH MPaKTHYECKHUX 3ajau (B pamMKax ceMbd, 00pa30BaTeIbHOM
OpraHu3aIiu, Topoja, Kpas) TEXHOJIOTUYECKOH U COIMANIbHOM HAPaBIEHHOCTH, TPEOYIOLIUX
B TOM 4HUCJIE U (PU3NUYECKUX 3HAHMUIA,

— UHTEpEC K MPAKTUIECKOMY U3YUYCHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOIL;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHEHTalus Ha TMpUMEHEeHHe (QU3NYECKUX 3HAHWM MJIs pelieHus 3axady B 00JacTu
OKpYXarollel cpebl, INIaHUPOBAHUS IIOCTYNKOB U OLICHKU UX BO3MOJKHBIX [TOCIEACTBUH s
OKpY’Karollen Cpeibl;

— OCO3HaHHE TI00aTHHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHHUs,

8) ajanTanyu K U3MEHSIIOIMMCH YCJIOBUSAM COLUAJBHON U IPUPOIHON cpeabl:

— MOTpeOHOCTh BO B3aMMOJCHCTBHM TMpPH BBINOJIHEHUU HCCIEIOBAHUM M TMPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IS TENbHOCTB;

— MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM HHCIEe (QOPMYITHPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHME Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 00J1acTH (DU3HKH;

® — [UIAHUPOBAHME CBOETO PA3BHUTHUS B MPHOOPETCHUU HOBBIX (M3UUCCKUX 3HAHUM;

® — CTpEMJICHUC aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NICCKUX 3HAHUM;

e — OICHKA CBOUX JICHCTBHH C YY€TOM BJHMSHHS Ha OKDPYXKAIOIIYIO CPEIy, BO3MOKHBIX
rI100aIbHBIX IIOCIIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe OCBOEHHS TporpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOy4atomierocss OyayT c(OpMUpOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHBbIE JIEHCTBUS, KOMMYHUKAaTHBHbIE
YHUBEpCaJbHbIE yUeOHbIE AEUCTBUSI, PETYIATUBHbBIE YHUBEPCATIbHBIE YUeOHbIE AEUCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jjoruyeckue aeicTBUs:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHUH);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN NMPU3HAK KIacCH(PHUKAIIUN, OCHOBAHHS JJIsi 000O0IICHUS
Y CPaBHCHWS,;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (paKkTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH NPUYMHHO--CIEACTBEHHbIE CBSI3U NPU U3YYEHUH (PU3NYECKUX SIBICHUH U
MPOLIECCOB, JENaTh BBIBOJbI C HCIOJB30BAHUEM JEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aK/IIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
®  CaMOCTOSITEIILHO BBEIOMPATH CIIOCO0 pemeHus yaeOHo! hu3nudecKoit 3a1aun (CpaBHEHUE
HECKOJIbKMX BapUaHTOB peUIeHHs, BbIOOp HauOosiee MOAXOIAMIEr0 C Y4ETOM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebcKHe N1eiCTBUA
®  CIIOJIb30BAaTh BOIPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® [POBOJUTH [0 CAMOCTOSITEILHO COCTABJIIEHHOMY IJIAaHY OIBIT, HECIOKHBIN (pru3rueckuii
AKCIIEPUMEHT, HEOOIbILIOE HCCIeI0BaHUE (PU3NYECKOTO SIBICHHUS,
® OIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MOIYUYCHHYIO B XOJI€
HCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (opMynupoBaTh O0O0OOIIEHHMS UM BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,
® [POTHO3UPOBATH BO3MOKHOE JalibHElIee pa3BuTHe GU3NUECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTaTh MPENOJIOKEHUs 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh Pa3IUYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpU TMOHCKE U OTOOpe
nH(OPMAILIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOM Qu3ndeckoit 3a1auu;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATH MHPOPMAIMIO PA3TUUYHBIX
BUJIOB ¥ JOPM TMpeACTaBICHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY TMpeAcTaBIeHUS HHGOpMAIMH U
WUTIOCTPUPOBATh pElIaeMble 3a7a4ll HECJIOXHBIMH CXEMaMHM, AuarpaMMaMiy, HWHOU
rpadukoif 1 ©X KOMOMHAIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro MaTepuana, pe3yabTaToB JIa0OpPaTOPHBIX paboT u
IIPOEKTOB 3aJjaBaTh BOIIPOCHI 10 CYLIECTBY 00CYKIAaeMOM TEMBbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIE Ha PEIlIeHUE 3a/jaui U MOJyIep KaHKue 0J1aroKenaTeabHOCTH OOIeHHUS,
COMOCTABJIATh CBOU CYXKACHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIpaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBIMNOJIHEHHOTO  (PU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTa);

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHTHOW U HHMBHUIYaTbHON pabOTHI IpH
pElIeHNH KOHKPETHOM (pr3nueckoil mpoOiaemsl;

MPUHUMATh LT COBMECTHON JAEATEIbHOCTH, OpPraHM30BBIBATH JEHCTBUS MO €€
JNOCTHKEHHIO: PacHpeleNiATh poJid, 00CYKIaTh MPOLECCHl U PE3ybTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTaTra IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH WICHAMH KOMAHIBI;
OIIEHMBATh KaYeCTBO CBOETO BKJIAJ1a B OOLIUI MPOIYKT 110 KPUTEPHUSM, CAMOCTOSATEIHHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOACHCTBHSL.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX IS pPEeLICH Us
(buznyecKux 3HAHUI;

OpUEHTHPOBATHCS B Pa3IMYHBIX MOJXOJaX MPHUHATHS pelIeHUN (MHIUBUAYyabHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh aJTOPUTM pelieHus (U3MYECKO 3aJayd WM IUIaHa
HCCIIEIOBAaHUSI C YYETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpesiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JIaBaTh aJI€KBATHYIO OLICHKY CUTYalLlUH U MpeylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATH IPUYMHBI TOCTHKEHUS (HEJOCTHKEHUSI) pe3yIbTaTOB EATEbHOCTH, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NIECKOTO
UCCIIEZIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, HM3MEHHBIIMXCS
CUTYallUii, YCTAaHOBJIEHHBIX OMIMOOK, BO3HUKILIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

NpU3HAaBaTh CBOE MpPaBO Ha OMMOKY MNpHU peuieHuH (GU3NYeCKHX 3aJad WM B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO IPYroro.



HPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeaMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIINUXCS YMEHUN:

WCTIONb30BAaTh TMOHATHS: (U3NYECKHE W XHMUYECKHE SIBJICHHSA, HaOIro/eHue,
HKCIIEPUMEHT, MOJIeJb, TUTIOTE3a, CAMHHIBI (PM3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSHUS BeIllecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJEHcTBYIOmas cwia, aedopmanust (ynpyras, IUIacTHYecKas), HEBECOMOCTD,
COOOIIAOIINECS COCY/IbI;

pasznuuath sBiIeHUs (Iud@y3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE JIBUKEHUE, MHEpLUs, B3aUMOJICICTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOMN OChIO BpallleHus, Iiepeaya aBlIeHus TBEPIBIMU TEIaMHU,
KUAKOCTAMHU U TrazaMmu, aTtMocepHOoe [aBJjeHHe, IUIaBaHWE TeJ, MpPEeBpallleHus
MEXaHUYECKOI SHEPTUH) N0 OMMCAHUIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIIEHUE U3YYEHHBIX (QU3NYECKUX SBJICHUH B OKPYXKAIOLIEM MHpE, B
TOM uucie (QU3NYECKHE SBJICHUA B MPHUPOJE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B MPUPOJE U
TEXHUKEe, BJIMSHHE aTMOC(PEPHOTO HAaBJIEHHS Ha XUBOM OpraHusM, IUIaBaHUE pbIO,
pBIUard B TeJlie 4YeJOBEKa, MPU 3TOM IMEPEBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBJIICHU;

OTHCHIBATh U3yYCHHbBIEC CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIONIB3YS (PU3NUECKUE
BEITMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpPEMs, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIA YIIPYTOCTH, CHJIa TSXKECTH, BEC Tella, CHIIa TPEHUs, 1aBlieHue (TBEPAOTO
Tena, >KUIKOCTH, Ta3a), BBITAJIKUBAIOLIAs CUJa, MEXaHM4yeckas paboTa, MOIIHOCT,
IJIEY0 CHUJIbI, MOMEHT CHJIbL, KO3(P(QUIMEHT TOJIe3HOTO MACWCTBHUA MEXaHU3MOB,
KMHETUYeCcKass W TMOTEHIMaJIbHAs SHEpPrusi), NMpU ONHMCAHUU MPABWIBHO TPAaKTOBAThH
(bu3MYeCKUit CMBICI UCTIOJIB3YEMbIX BEIHUNH, X 0003HAYEHUS U €IUHUIBI (PU3HUUECKUX
BEJIMYMH, HAXOJUTh (OPMYJbl, CBS3BIBAIOIINE IAaHHYIO (DU3MYECKYI0 BEIUYHHY C
OPYTMMU BEJIMYMHAMH, CTPOUTH TpaduKu H3y4EeHHBIX 3aBUCHMOCTEH (PHU3MUECKHX
BEITUYMH;

XapaKTepu30BaTh CBONCTBA T, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIOb3Ys IPaBHIIa
CIIOXEHHsI I (BJIOJIb OJIHOM mpsiMoit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena,
MpaBUJIO paBHOBeCHs phiuara (OJ0Ka), «30J0TOE TMPABUIIO» MEXaHUKH, 3aKOH
COXPaHEHHUs MEXaHWYECKOW PHEPIruH, MpPU STOM AaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alUCBIBaTh €M0 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBSCHATD (PU3HUECKHE SBICHUS, IPOLIECCHI M CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTyallull  IPAKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  IPUYHUHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OObSICHEHUE U3 1—2 TOTHYECKUX I1aroB ¢ ONopoi Ha 1—
2 UW3y4YyeHHBIX CBOMCTBa (U3MYECKUX SABICHHUH, (QU3MUECKHMX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacuy€THble 3a7auyd B 1—2 JeHCTBHS, MCHONB3ys 3aKOHbI U (OPMYIIBI,
CBsI3bIBalOIIKE (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1auy 3alUChIBATh
KpaTKoe ycCJOBHE, MOJCTABIATh (PU3MUECKUE BETUYMHBI B (OPMYJBI U TNPOBOAUTH



pacu€Tbl, HAaXOAWTh CIIPABOYHBIC JAHHBIC, HEOOXOJAWMBIC MJISi pEIICHUs 3anaad,
OLICHUBATh PEATMCTUYHOCTD MOJYYCHHOHN (PU3HUECKON BEIIMUHMHBL,

pacro3HaBaTh Ipo0IEMbl, KOTOPHIE MOKHO PEIIUTH ITPU MTOMOIIH (PU3UUECKUX METOJIOB,
B ONMCAHHUU MCCIEAOBAHUS BBIJICNIATH IPOBEPSIEMOE IPEANOJIOKEHUE (TUIIOTESY),
pasnuyaTth ¥ MHTEPIPETUPOBATH NOJYYEHHBIH PE3YyNbTaT, HAXOAUTh OLIMOKU B XOJ€
OIIBITA, JEJIATh BBIBOJIBI I10 €r0 PE3YJILTATAM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3AIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Teia, 00bEMa, CUJIbl U
TEMIEPATYpPhbl C HCMOJIb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMMCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (M3MYECKOW BEIMUYMHBI OT JPYroil ¢
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeNl © HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAn
CONPUKOCHOBEHHUSI TEJ, CHJIBI YIIPYrOCTH OT YIUIMHEHMS MPYKUHBI, BbITAIKUBAIOLICH
CiIbl OT OOBEMA MOTrPY)KEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUU TUJIaBaHUSl TeJ, YCIOBHHM paBHOBecHs phluara U OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCJIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHSATH
U3MEpEHNs, clenysd MpPeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh PEe3yJbTAThl MOJy4YEHHOMN
3aBHCUMOCTH (PU3MYECKUX BEIMUYUH B BUJIE TIPEATIOKEHHBIX TaOIUI] U rpadMKOB, 1€/1aTh
BBIBOJIBI 110 PE3YNIBTATAM HUCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTH M TBEPIOrO TeNa, CWIA TPEHHsS CKOJIBKEHUSA, JABJICHUE BO3/AyXa,
BBITAIKMBAIONIAsl CWJIA, JEHCTBYIOIAss Ha MOIPYXKEHHOE B KUAKOCTb TEJIO,
KOA(Q(QULIHEHT NOJE3HOr0 JIEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEAYs IPEUIOKEHHON
MHCTPYKLUU: IIPU BBIIOJIHEHUN U3MEPEHHUH cOOMPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBI,

coOmogaTh IpaBWjia TEXHUKH Oe30MacHOCTH Ipu paboTre ¢ J1aOOPaTOPHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBUXKHBIM U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsSI IIIOCKOCTB;

XapakTepu30BaTh MPUHLUIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOPOH Ha MX omucaHus (B TOM 4YHCIe: MOAUIMITHUKU, YCTPOHCTBO
BOJIONIPOBOJA, TUAPABINYECKHM IIPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcCoC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aK0HbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpuUMepax) MPaKTHYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM I OOecredeHus
0€30MacCHOCTH MpH OOpalleHuu ¢ NpubOpaMu U TEXHUUECKUMH YCTpOMCTBaMmu,
COXpAaHEHHs 3JI0pPOBbsI M COONIONICHHS HOPM HKOJOTHYECKOTO IOBEIEHHUS B
OKpYXKarollen cpene;



OCYILIECTBIISITh OTOOp HCTOYHUKOB WH(popMmanuu B HHTepHETE B COOTBETCTBHH C
3aJaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUN U IYTEM CPABHECHUS
Pa3IUYHBIX UCTOYHUKOB BBLICTATH UH(DOPMAIINIO, KOTOPAS SBISETCS MPOTUBOPECUMBOM
WJIM MOXKET OBITh HEJIOCTOBEPHOM;

WCII0JIb30BATh MPH BHITIOJHEHUHU YIEOHBIX 33JaHHIA HAYIHO--TIOMYIISIPHYIO JIUTEPATypPy
(u3HYECKOTO CoAepKaHMS, CIPABOYHBIC MAaTePUAIILI, PECYPCHI ceTH MHTEepHET, BIaIeTh
npuéMaMu KOHCIICKTHPOBAHHUS TEKCTa, TMpeoOpa3oBaHus WHPOPMAIMU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

co3/7aBaTh COOCTBEHHBIC KPAaTKHUE MHCHMEHHBIC U YCTHBIC COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB WH(pOPMAIUU (PU3NICCKOTO COJACPIKAHUS, B TOM YHCIIC IyOJUYHO JCTaTh
KpaTKHe COOOIIECHUS O Pe3yabTaTax MPOEKTOB WM y4eOHBIX HCCIEIOBAHUM, TIPU ATOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIM ammapar Kypca (usukw,
COIPOBOXKAATh BHICTYIUIEHUE MPE3EHTALINEN;

MIPU BBITIOJIHEHUH YYEOHBIX TTPOCKTOB M MCCIEAOBAHUI paclpeessiTh 00s13aHHOCTH B
TPYIIE B COOTBETCTBUM C MTOCTABJICHHBIMH 33a/1a4aMHU, CIEAUTH 3a BBIITOJIHEHUEM IJIaHa
NEHUCTBUM, aJeKBaTHO OIIGHUBATh COOCTBEHHBIM BKJIAJl B JIEATEIBHOCTH TPYIIIIHI,
BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOTHX.

K koHiy oOyuenuss B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

HCIIOJIB30BAaTh NOHATHUA: MacCa W pa3MCpPbl MOJICKYJI, TCIIJIOBOC ABMXCHUC aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMOopQHBIE Tena,
HACBIIEHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBINA JIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
110J1€, MPOBOIHUKU U TUJIEKTPUKH, TOCTOSHHBIHN AIEKTPUUECKUI TOK, MAarHUTHOE T10JIE;
pasznuyath SBJICHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIUIOBOE
paBHOBeCHe, CMayMBaHHE, KamWwUIApHbIE SBJICHUS, UCHApeHue, KOHJCHCAlus,
IJIaBJICHUE, KpucTaym3anuss  (OTBEpJEBaHUE), KUTICHHE, Teruionepeaaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HHUE), SJIEKTPU3allus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOIO MOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHIYKIHS) 10 OINHMCAHMIO MX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKpPYXKAIOIIEM MUpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIIpHbIE SBJIEHUS B MPUPOJE, KPUCTAIBI B mpupone, usnydeHue CouHila,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
ANIEKTPUYECKHE ABJICHUS B aTMOc(hepe, IMEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emutd, Apeid moocoB, Poab MAarHUTHOTO TOJIS TSl )KU3HU Ha 3eMJIe, MOJISIPHOe
CUSHUE, TpPHU O5TOM TMEPEeBOJUTh MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLIETSATH
CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NIECKUX SBIICHUII;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKIE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPTUsl, KOJHUYECTBO TEIUIOTHI, YAEIbHas
TEMJOEMKOCTh BEIIECTBA, YJENbHass TEIUIOTAa IUIABJIEHUS, YyAENbHas TeIoTa
napooOpazoBaHus, ylelbHas TEIUIOTAa CrOpaHHsS TOIUIMBA, KOA(M(GHUIIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUUYECKUU
3apsiji, CUJIa TOKA, AIEKTPUUECKOE HaIlPsSHKEHUE, COMPOTUBIIEHUE TPOBOHUKA, YACIBHOE



COIPOTHBIIEHUE BELIECTBA, pab0Ta U MOILIHOCTD JIEKTPUUYECKOTO TOKA), IPU ONHUCAHUU
MPAaBUIBHO TPAKTOBATh (PU3MUYECKHI CMBICT MCIOIB3YyEMBIX BEJIMYMH, 0003HAYCHUS U
eIMHUIBl  (U3UYECKUX BEIMYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TpapUKH H3YUYECHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIOJB3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPHUH CTPOCHHSI BELIECTBA,
MPUHIIMI CYIIEPIO3ULMH 110JIEN (Ha KAaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa A58 yyacTka Len, 3akoH J[xoynsa—JIeHna, 3aKkOH COXpaHEeHHUs SJHEPruy, MpU
3TOM J1aBaTh CIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA U 3alMCHIBATH €0 MATEMAaTUYECKOE
BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX ILIAroB C
omnopoit Ha 1—-2 u3yuyeHHBIX CBOMCTBA (PU3UUECKUX SBJIEHUH, (PU3NUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

pemiath pacy€THble 3aJaud B 2-3 JEMCTBHS, HCHONb3ysd 3aKOHBI U (HOPMYIIBI,
CBS3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a1a4y 3all1ChIBaTh
KpaTKO€ YCIIOBHE, BBISBIIATH HEJIOCTATOK NaHHBIX JJIs PELIeHUs 3ajaud, BHIOMPATh
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE [T €€ PEeLIeHUs], TPOBOAUTH PACYETHI U CPABHUBATH
MOJIy4€HHOE 3HaUeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh IPOOIEMbI, KOTOPbIE MOKHO PEIINUTH ITPU MOMOIIH (PU3NUECKUX METOJIOB,
HCIOJIb3YSl ONMCAHHME HCCIENOBAHMs, BBIICIATH IPOBEPSAEMOE IPEATIONIOKCHHE,
OLICHUBATh MTPaBUJIBHOCTH NMOPSIIKA IPOBENCHNUS UCCIIEOBAHMS, IEJIaTh BEIBOBI;
IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3HUECKHX CBOWCTB
Tesl (KaWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IPOLIECCA OCTBIBAHUS U HArPEBAHUS IIPU U3IyYCHUH OT LIBETA
U3Iyqaome  (Imoriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl JKUJKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, OJJIEKTpU3alMs Tel U
B3aUMOJICCTBUE VIEKTPUYECKUX 3apslOB, B3aUMOJECHCTBUE IOCTOSHHBIX MArHUTOB,
BHU3yaJIM3al1sl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENsA
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEINOJ0KEeHNUs, COOUpaTh
YCTAHOBKY M3 MPEJIOKEHHOI0o  00O0pylOBaHMs, OIKUCHIBaTH XOJA OIBITa U
(GbopMynupoBaTh BBIBOABI;

BBIIIOJIHATH NPSAMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIIAKHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(¢U3NYeCKUX BEIMYUH, CPAaBHUBATh pe3ylbTaThl H3MEPEHUH ¢ Y4€TOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JIPYrou c
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS MPOBOJHHUKA OT
€ro JUIMHBI, TUIOIIAJN NOMEPEYHOTO CEYEHH M YIEIBHOIO CONPOTHUBIIEHUS BELECTBA
IIPOBOJTHUMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA IMPOBOJIHUKE,
UCCIIeIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeNbHOTO COEIMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH M3MEpPEHHs, CIeays



MPEUI0KEHHOMY TUIaHy, (PUKCUPOBATH PE3ybTAThI MOJyYCHHONH 3aBUCHMOCTH B BUJIEC
TaOauIl U TpaUKOB, I€TaTh BBIBOIBI 110 PE3yabTaTaM HCCIECIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC M3MEPEHUs (U3NUECKUX BEIMUYUH (yAETbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOMUpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, ClEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWJa TEXHUKH O€30MacHOCTH T1pu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

® XapakTepU30BaTh MPHUHIUMBI JCHCTBUA W3yYEHHBIX MPHOOPOB M TEXHHUYECKUX
YCTPOMCTB € OMOPOM Ha UX OMHCAHMS (B TOM YHUCIE: CUCTEMa OTOIUJICHUS OMOB,
TUTPOMETp, MapoBasi TypOWHAa, aMIIepMETp, BOJBTMETP, CUETUMK DIEKTPUUECKOMN
SHEPruM, JJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTEeNIbHBIE AIIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE MPEIOXPAHUTENIHN, SJIECKTPOMArHUT, 3JEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
Heo0xoIuMble (prU3NUEeCcKUe 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOICTBAa M H3MEpUTETbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (SKUAKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX LIeTel ¢ MOCIeI0BaTEeIbHBIM U MapajuleIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETICH;

® T[PUBOAUTH NpHUMEpHl (HaXoAWTh UHGOPMALMI0O O TMPUMEPAx) MPAKTHYECKOTO
UCIOJb30BAHUSA (PU3MYECKUX 3HAHUM B IIOBCEAHEBHOM XKHU3HM I oOecredeHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHs 3JI0pOBbsl M COONIONEHHS HOPM HKOJIOTUYECKOTO TIOBEJECHUS B
OKpY»Kalolllel cpene;

®  OCYLIECTBJIATh MOUCK HH(POpMALUU PU3HUECKOTO cofiep>kaHus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAHUM M NMyTéM CpaBHEHMs JOIOJHUTENIBHBIX MCTOYHMKOB BBIJCIATH
nHGpOpMaIHIO, KOTOPAs SABJISIETCS IPOTUBOPEUUBOM MM MOXKET OBbITh HEJOCTOBEPHOM;

® UCMOJb30BATh MIPU BBIIOJIHEHNU Y4eOHBIX 331aHUN HAyYHO--TIOMYJISPHYIO JIUTEPATypy
(U3NYECKOro coslepKaHusl, ClIpaBOYHbIE MaTepuallbl, pecypchl cetu MIHTepHeT, BiaieTh
npuéMaMi KOHCHEKTHPOBAHMSA TEKCTa, IpeoOpa3oBaHus HHPOpPMALUU M3 OJHOH
3HAKOBOM CHUCTEMBI B JPYI'YIO;

e Co3/1aBaTh COOCTBEHHbIE IHUCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHMs, 00001as
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEACTAaBIATh  Pe3yibTaThl  MPOEKTHOM WMIM  HMCCIel0BaTelbCKON
JeATeNbHOCTH, MIPU 3TOM IPAaMOTHO HUCIIOJIb30BaTh W3YYEHHbIN MOHSTUNHHBINA anmapaT
Kypca (pU3UKH, COIPOBOXKIATh BHICTYINICHHE [TPE3EHTALIUCH;

® [pU BBHINOJHEHUM YYEOHBIX IPOEKTOB M HCCIENOBaHUM (U3NYECKUX MPOLECCOB
pacripeniesiaiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJayamH,
CIIEZIUTh 3a BBIOJIHEHHEM IUIaHA JIEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, TPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHiy oOyueHus B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUH:

® UCMOJb30BAaTh TMOHATHS: CHUCTEMa OTCY€Ta, MarepuanbHas TOYKA, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JIBMKEHUS, nedopmanus (yrnpyras, iacTudeckas),



TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3kKu, IEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIAOTO Tela, pPaBHOBECHE,
MEXaHMYeCKue KoiebaHus ¥  BOJIHBL, 3BYK, MH(QpPa3ByK ©  yJIbTPas3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKAJIA 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6JII/I30pyKOCTB u
AaJIbHO30PKOCTb, CIHCKTPbl HUCIYCKAHWA U IOTJIOIICHUA, anb(ba-, OeTta- U ramma-
H3JTy4CHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiinydaTtb SABJICHUSA (paBHOMepHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBMKEHUE, CBOOOIHOE TaJICHHE TEJI, PABHOMEPHOE
ABHUKCHHUC 110 OKPYXHOCTH, BSaHMOI[CﬁCTBHe TECII, PCAKTUBHOC JBHMKCHUC,
KosiebaTenbHOe JIBM)KEHHE (3aTyxXalollie W BBIHYXACHHBIC KOJIOaHWs), PE30HaHC,
BOJIHOBO€ JBIDKEHHE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaKeHHE U MPEJIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEeHUE
0eroro cBera B CHEKTP W CIOKEHHE CIIEKTPAJIbHBIX IBETOB, IHCIIEPCHS CBETa,
€CTCCTBCHHAA paJluOAKTUBHOCTb, BOSHUKHOBCHUEC JIMHENYaTOro CIICKTpa I/I3J'Iy‘-IeHI/I$[) 10
OIMMCAaHUIO UX XapaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, AECMOHCTPUPYIOIIHUX JAHHOC
(buznyecKoe sIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MYECKUX SIBICHUN B OKpY)KarolieM MHupe (B
TOM 4YHUCIIC CbI/ISI/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIKBBI U OTJIWBBI, ABHUXXCHUC IIJIAHET
ConHeuHoit CHUCTEMBbI, PCAKTUBHOC ABMXKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMHUYECKHe BOJIHBI, IIYHaMH, 5XO, IBETa Tell,
OIITUYCCKUC SABJICHU S B mnpupoae, OHMOJIOTMYECKOE HeﬁCTBHe BHUIUMOTIO,
yABTPa(QHUOJIETOBOIO M PEHTTEHOBCKOTO H3IIy4EHUH, €CTECTBEHHBIH pPaaUOAKTHUBHBIN
(hoH, KOCMHYECKHE Jy4Hd, pPaTUOAKTUBHOE U3IYYEHHE MPUPOJHBIX MHHEPaJOB,
NecTBHE paIMOAaKTUBHBIX M3IYYeHUN Ha OpraHU3M 4YeJoBeKa), MPU STOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/lady B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bUBUYECKUX SIBICHUH;

OTHCHIBATh U3yYCHHbBIC CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUYECKHE
BEJTMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTh Tella MPH HEPaBHOMEPHOM JBHKCHUH,
YCKOpEHUE, MepeMelleHne, MyTh, YIioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA YIPYIOCTH,
CHJIa TSOKECTH, YCKOPEHHE CBOOOTHOIrO MaJeHHs], BEC Tella, UMITYJbC Tella, UMITYIIbC
CHWJIbI, MeXaHH4ecKas paboTa U MOIIHOCTb, MOTEHLIMATIbHAS HEPIUsl Teja, MMOJAHIATOTO
HaJ| MOBEPXHOCTHIO 3eMJIU, MOTEHIIMATbHAS DHEPTHsI CKATON MPYKUHBI, KHHETHYECKast
SHEprus, MOoJHasi MEXaHUUYECKasl YHEPT s, EPUOJI U YaCTOTa KOJIeOaHHA, ATUHA BOJHBIL,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, NMOKA3aTeNb MPEIOMIICHUS CPEJIbI),
MIpU OTMHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT MCHOJB3YEMbIX BEJIHYUH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (DOPMYIIBI, CBSA3BIBAIOLIUE
JTaHHYIO (U3NYECKYIO BEJIMUUHY C IPYTUMH BEJIUUYMHAMU, CTPOUTH I'paUKK U3y4EeHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIHUNH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PM3UUYECKHE SIBICHUS U MPOLIECCHI, UCMOIb3YS 3aKOH
COXPaHEHHUs DHEPTHUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIMII CYNEPIIO3UIIUN CHI,
MPUHIIUI OTHOCUTENBHOCTH [ anunes:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYIIbCA,
3aKOHBI OTPaXEHHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXpPaHEHHS 3apsIoBOTO U
MacCOBOTO YHCEN IIPH SACPHBIX PEAKIIUIX, IPH TOM J1aBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3alMCBHIBaTh €M0 MaTEMATHYECKOE BBIPAKECHUE;

OOBSACHATh (PpU3MUECKHE MPOIECCHl W CBOWCTBA Tell, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluli  MPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  MPHUYUHHO--



CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ ONOPOM Ha 2—
3 W3y4eHHBIX CBOWMCTBA (PU3UYECCKUX SBIICHUH, (UINYCCKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHI), UCIIONb3Ys
3aKOHBI U (POPMYJBI, CBSI3BIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
yCIOBHS 3a/layd 3alllChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC IS PEIICHUS,
MPOBOJUTH pacy€Tbl W OILECHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(U3HYECKON BEIIMYNHEL;

pacro3HaBaTh MpoOIEMbI, KOTOPHIE MOKHO PEIIUTH ITPH MTOMOIIH (PU3UIECKUX METOJIOB,
WCTIOJNb3ysl OINWCAHWE WCCIENOBAHMS, BBIICIATH IPOBEPSIEMOE IPEIIOJI0KEHNUE,
OIICHUBATh MPABUIBHOCTH TMOPSAKA MPOBEACHUS WCCIEIOBAHUS, IeNaTh BBIBOJIBI,
WHTEPIPETUPOBATH PE3YNIbTATHl HAOIIOICHHUH U OTIBITOB;

MIPOBOJIMTH OMBITHI IO HAOIIOJCHUIO (PU3NICCKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
Ten (M3yd4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHUs DHEPTUH, 3aBHCUMOCTh
nepro/ia KoJIeOaHui MPyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTATYbI MAJIBIX KOJeOaHH, MPSIMOJIMHEHHOE PacIipoCTpaHeHNE
CBETa, pa3jiokKeHHe OeJI0ro CBeTa B CIEKTP, U3yUYeHUE CBOMCTB U300paKEHUs B IIIOCKOM
3epKajie U CBOWCTB M300pakKeHUs TpeaAMeTa B coOuparomieil JmH3e, HaOIoIeHue
CIUTOIIHBIX ¥ JIMHEHYaTBhIX CIIEKTPOB H3JIYUEHHS): CaMOCTOSITENILHO COOMpaTh
YCTaHOBKY W3 HM30BITOYHOTO Habopa 0OOpYyIOBaHHWS, OMUCHIBATH XOJl OMBITA U €T0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIbL;

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenesss cpeaHee
3HaUYCHHE U3MepseMOl BelWuuHBl ((POKyCHOE pacCTOSIHUE COOMPAOIIeH JIMH3HI),
000CHOBBIBATH BBIOOp crioco0a n3MepeHust (M3MEPUTETLHOTO TTPHO0pa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJB30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBH>KEHUU
0e3 Ha4YabHOM CKOPOCTH, Meproia KojJebaHui MaTeMaTHUYeCKOr0 MasiTHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH YIJla OTPaXKEHHsI CBETa OT yIJia MaJeHUs U yriia IpeJoMIICHUS OT
yria majieHus): IUIaHUPOBATh HCCIEI0OBAaHUE, CaMOCTOSATENIbHO cOOMpaTh YCTaHOBKY,
(dbukcupoBaTh pe3yibTAaThl MOJYYCHHONW 3aBUCUMOCTU (PU3NYECKUX BEIUYMH B BHJIE
TabIuI ¥ rpauKoB, JIeNaTh BHIBOJBI 110 PE3Yy/IbTaTaM HCCIIEIOBAHMUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpPEHUE TeJia MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHus,
KECTKOCTh MPYKUHBI, KOXPOUIMEHT TPEHHsI CKOJIBKEHUS, MEXaHW4yecKas pabora H
MOIIIHOCTb, 4aCTOTa U MEPHO] KOJIeOaHU MaTEMaTUYECKOTO U MIPYKUHHOTO MASTHUKOB,
ONTHUYECKash CWiIa coOuparomeil IUH3bl, pPaJAMOAKTUBHBIN (OH): MIaHUPOBATH
W3MEpeHusi, COOMpPaTh SKCIEPUMEHTAIBbHYI0 YCTAHOBKY M BBIMOJIHATH H3MEPEHUS,
clenys mpeI0KEHHOM HHCTPYKIIMU, BEIUMCIISITh 3HAUCHHE BETMUMHBI U aHATTM3UPOBATh
MOJTy4YE€HHBIE PE3YIbTAThI C YIETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUIl;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ TabopaTopHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (DU3MUECKUX MOJeNel: MaTepualibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM WMCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
TJIaHeTapHas MOJIENIb aTOMa, HYKJIIOHHAS MOJIENIb aTOMHOTO Spa;



XapaKTepU30BaTh MPHUHLIUIBI JCHCTBHS H3YUYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C ONOPOM Ha UX ONHUCAHUSA (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU 10JIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0J0T, OUKH, TIEPUCKOII, (poToanmnapar, ONTUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOIN, J03MMETp, KaMepa BuiabCOHa), HCIOJIB3Yysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUIA U HEOOXOJMMBbIE (PU3HUeCcKre 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YUEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MPAKTUYECKUX 3ajad, ONTUYECKHE CXEMBI Uil MOCTPOCHUS M300paKEHHUH B TUIOCKOM
3epKaJie ¥ cOOMparomei InH3e;

NPUBOANTH TIPUMEPHI (HAXOAWTh HMH(POPMAIMIO O TMPHUMEPax) MPAKTUIECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHWM B TOBCEAHEBHOM >KM3HM sl OOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKMMM YCTPOWCTBaMU,
COXpPAaHEHHUS 370pPOBbsI M COOJIIONEHUS HOPM OSKOJOTHYECKOTO TOBEJIEHUS B
OKpYKarollen cpene;

OCYILIECTBIISITh TMOUCK HHpopManuu @usnueckoro cojaepxkanuss B HHrepHere,
CaMOCTOSITENIBHO (POPMYNIHMPYsS. TOMCKOBBIA 3ampocC, HAXOJUTh MYTH OIpeaAeIeHHs
JOCTOBEPHOCTH TMOJIydeHHOM UWHGOpMaluu Ha OCHOBE HWMEIOLIMXCS 3HAHUU U
JOTIOTHUTEIbHBIX UICTOYHHUKOB;

WCI0JIb30BATh MPH BHINOJHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(buznuecKkoro cofepKaHus, CIpaBOYHbIE MaTepUaIIbl, pecypchl ceTu IHTepHEeT, Bi1aieTh
npuéMaM KOHCIIEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHus HHPOpMAIMU U3 OJHOMN
3HAKOBOU CHUCTEMBI B IPYT'YIO;

co3aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OPMALIUU U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COACpKaHMs, MyOIMYHO TMPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WIIM MCCIEA0BATENIbCKOM AEATEIbHOCTH, MPU 3TOM I'PaMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATUWHBINA ammapaT H3y4yaeMoro pasjaena (Qu3uku u
COMPOBOXKJATh BBICTYIUIEHUE TMpEe3eHTaluell ¢ Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 (6)) - 2
H3HKa - HayKa O npHpoae https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 (6)) 2 1
HBHHCCKHIE BEMHHIbL https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E I 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS htts://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
Tpoetue Betiiecta https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILECTBA 2 bubmorexa HOK
' p H https://m.edso0.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHnueckoe OBIKEHUE 3 nommorexa [O

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



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

3.2 Huepuus, Macca, INIOTHOCTE 4 bubmmorexa [IOK
' PHHA, ’ https://m.edsoo0.ru/7f416194
bubmmoreka [{OK
. .B 14
33 Cuna. Buet cur https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBieHuss TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMU, YKUIKOCTIMU U Fa3aMu https://m.edso00.ru/7f416194
49 Tannene oc 5 bu6moreka [IOK
. BJIEHUE KUIKOCTH
T a https://m.edso0.ru/7f416194
bubmoreka [IOK
4, A
3 T™MOC(hEPHOE JIaBJIEHHUE 6 https://m.edso0.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 7 bu6mmoreka [IOK
' HOTPY)KEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3
aboTa 1 MOTHOCTD https://m.edso0.ru/7f416194
5.2 IIpocTeie MeXaHU3MBI 5 bubmmorexa [TOK
' P https://m.edso0.ru/7f416194
5.3 MexaHn4ueckasi SHEPTH 4 bubmmorexa [IOK
' P https://m.edso0.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3



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

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

12




8 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
bubmmoreka [{OK
1.1 C i 7
TPOCHIE I CROHCTEA BEMlecTsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsIbl. 3apSKECHHbIC 7 1 bubmuorexa [JOK
' Tesa M UX B3aUMOJICICTBIE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 h tI/tIpJSI:I;I/(r)rTlZI;Z(E).rU I7fa181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas MHIYKIUS 4 bubmmorexa IOK
' P She https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
BIIEE KOJIMYECTBO YACOB II
OBbII{ O CTBO HACOB I1O 68 3 145

I[TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KosuyecTBO yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIMCaHUsI https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAHIICCITIS BOIMEHL JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnunoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6

Pa3pea 4.

CBeTOBBIC ABJICHUSA



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

4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bub6mmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4. P 2
3 a3JI0KeHHe OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE SIBJEHHUS
51 Hcnyckanue ¥ OrjoieHre CBETa AaTOMO 4 1 bubmorexa OK
) ITYCKAHUE U TIOT HHUE CBETA ATOMOM
Y ot https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBToOpuTE/ 1bHO-00001IAK0 M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
No KosmnuecTBo yacos DJIeKTpOHHbIe U (poBbIE
11/-11 Tema ypoka Beero Konutposabubie | IlpakTuueckue = 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl
1 ®u3nka — Hayka o npupoje. SABneHus 1
TIPUPOJIBI
2 du3nyecKue SIBICHUS 1
3 dusndecKkre BeJIMYUHBI U X U3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne
4 TeMIEepaTypbl MPU MOMOIIHU KUJIKOCTHOTO 1 1
TEpPMOMETpA U JaTYHKaA TeMuepaTypsl"”
Mertoipl HaydHOTO NOo3HaHus. OnucaHue
5 (bnsntfeCKH)Z’ZBneHHﬁ C ITOMOIITHIO 1 bubamorexa LOK
. https://m.edsoo.ru/ff09f72a
Moienen
VYpoxk-uccnenoanue "[IpoBepka
6 TUIIOTE3bI: JAIBHOCTH MOJIETA IIapUKa, 1 1
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,
4yeM OOoJIbIIe BhICOTA IMycKa"
Crtpoenue BemecTBa. OMNbITHI
7 I[OIlzaSLIBaIOH_[I/Ie JIUCKPETHOE ;TpOGHI/Ie 1 bubmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBMyKeHre yacTHll BellecTBa 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbITHI MO
9 HaOJII0/IEHUIO TETIJIOBOTO PACIIUPEHUS 1 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHMSI BEILIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BoJbI. O600IIEeHE 110 pa3aety

bu6mmoreka [{OK

1 «[lepBOoHaYaNbHBIC CBEICHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEIIECTBA»
12 Mexannueckoe BukeHue. PaBHomepHoe u bubnuorexa [JOK
HEpaBHOMEPHOE JIBHIKCHHE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 Cxopoctb. EqunHuiier ckopoctu https://m.e dsg).ru 1££0a079C
14 Pacuer nmytu u BpeMeHU ABM>KEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN ﬁtiIS::T/:ZI;z(ﬂ)(.)rﬁlﬁOaOC 10
16 IImoTHOCTE BemecTBa. Pacuetr Macchel 1 bu6mmoreka [IOK
o0beMa TeJa 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHaf.1. paborta «OnpenencHue
IJIOTHOCTH TBEPAOTO TeIay
18 Pemrenue 3amay nmo reme "IImoTHOCTE bu6mmoreka [JOK
BerecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMo/ieiicTBus Ten. Cuia yrpyrocTu.
3akoH ['yka
JlaboparopHas pabota «/3yuenue
20 3aBHCHMOCTH pacTsbkeHus (nedopmarun)
MIPYKUHBI OT MPUIOKEHHOHN CHITBD)
21 [[IBnenue Tsarorenus. Cuina TsKecTu



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

CBs13p MEXly CUJION TSXKECTH U Maccoi

22 tena. Bec Tena. Pemenwne 3amaq mo teme bubmmorexa LIOK
" " https://m.edsoo.ru/ff0al778
Cuna TspKecTu
93 Cuiia TsHKeCTH Ha APYrux IUlaHeTax. bubnuorexa [JOK
dusnyeckre XapakKTePUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmmoreka [{OK
24 Hsmeperiie cir. Jntamometp https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec rema. Hepecomocts https://m.edsoo.ru/ff0al778
26 CroxxeHue AByX CUJI, HAIPaBJIEHHBIX 110 bubnuorexa [JOK
OJTHOM TIpsIMOi#A. PaBHO ie#icTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agad mo teme
"PaBHonelicTBYIOIIAsA CrT"
Cuna tpenus u e€ Buabl. TpeHue B bubmuorexa [JOK
28
MIPHUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3y4yeHue
29 3aBUCUMOCTHU CHUJIbI TPEHUS CKOJIBXEHUSI OT bubnuoreka [JOK
CHUIBI JJABJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeeneHue
PaBHOJICHCTBYIOLIEH CUIIbI
Pemenue 3amay no Temam: «Bec Tenay,
31 «Fpa(i)nqecxzi)e n300pakKeHUE CHUIT» bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIGHCTBYIOIIAS CHIDY
KonTtponsHas paborta o Temam:
39 «MexaHnuecKoe JBMKeHue», «Macca,

IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0paxenue cumy, «CHibh



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Hasnenne. CriocoObl yMEHBIICHUS U

bubmuoreka [JOK

33 YBEJIIMYCHUS JIABJICHHS https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS bubnuorexa [JOK
rasa ot 00bEmMa, TeMIeparypsbl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBneHus TBEPABIMU TEIAMH, bubnuorexa [JOK
KHUJIKOCTSIMH U ra3amu. 3akoH ITackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJKOCTHU U Ta3e, BEI3BAHHOE bubnuoreka [JOK
JIEUCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo reme «/laBnenue B bubnuorexa [JOK
YKUJIKOCTH U rase. 3akoH ITackais» https://m.edsoo.ru/ff0a2826
bubnuoreka [IOK
38 Coobmaromuecs cocy et https://m.edsi.ru/fanZQ?O
39 IM'uapaBnuueckuii mpecc Bubnuorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopuiHeBoit )KUAKOCTHBIN
Hacoc
41 AtMocdepa 3emitr ¥ MPUYUHBI €€ bubnuoreka [JOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATMocdepHOe 1aBiIeHHE ﬁggi?;;i%iilorﬁ/maz%a
43 N3mepenune aTMoCchEpHOTO TaBICHUS. bubnnoreka [JOK
OmnbiT Toppuuernu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(HEPHOT0 JaBICHUS OT bubnunoreka [JOK
BBICOTBI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepouns. ATmochepHoe bubnuoreka [IOK
JIABJICHHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay o teme " AtmocepHoe

nasjeHaue"



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlelicTBUE )KUJIKOCTH M Ta3a Ha

bubmuoreka [JOK

47 MOTPYKEHHOE B HUX T€J0. ApXHUMEN0Ba https://m.eds00.ru/f0a3276
cuia
JlaGopaTopHas pabora «OnpenencHue
48 BLITaJII)KHBEIOHIepﬁ CUJIBI, IIefII)CTByIOIIIeﬁ Ha bubmmorexa [TOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MIOTPYKEHHOE B JKHJIKOCTbH)
JlabopaTtopHast paboTa 1Mo Teme
49 «MccnenoBanmne 3aBUCHMOCTH Beca TEJA B bubnuoreka [JOK
BOJIC OT 00bEMA TMOTPYKEHHOH B )KUIKOCTb https://m.edsoo.ru/ff0a3514
JacTH TeJla»
bu6moreka [IOK
50 [lnapanite Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U
ornpeaeneHue e€ rpy3onoabEMHOCTH "
Pemenne 3agau o temam: «IlnaBanue
52 CYyJIOB. BOSI[I}[’XOHJ'IaBaHI/IC» «JlaBneHue bubmorexa [IOK
. https://m.edsoo.ru/ff0a3654
TBEP/IbIX TEJ, )KUJIKOCTEH U Ta30B»
53 KontponbHas padoTa o teme «JlaBienue
TBEP/IbIX TEJ, )KUJIKOCTEH U Ta30B»
54 Mexanudeckast pabora bubmmorexa IOK
https://m.edsoo.ru/ff0a3f82
55 MoutHocTts. EquHAIEI MOIIIHOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pacuér MomHocCTH,
pa3BUBaeMOM MpHU MO IbEME 1O JiecTHULE"
57 [Ipocteie Mexanu3msl. Peruar. PaBHOBecue

CHJI Ha pbI4yare



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Pbryaru B TexHuKe, OBITY M TIPUPO/IE.

bubmuoreka [JOK
58 Ha60pauTopHa;1 pabota «lccnenoBanue 0.5 https.//m.eds0o.ru/ff0ad78e
YCIIOBHI paBHOBECHS pbIyara
Pemenue 3agau no reme «YcioBus bubnuorexa [JOK
59
pPaBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddurment nosnesnoro aercTpus
60 MexaHm3ma. Jlaboparopuas pabora 0.5
«M3mepenue KII/ HaKIOHHOM MIOCKOCTH»
61 Pemenne 3amau o reme "Pabora, bubmmorekxa [IOK
MmorHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u bubnuoreka [IOK
MOTEHIHAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aK0oH COXpaHEHHUs MEXaHUYECKON bubnuorexa [JOK
SHEPTUH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
"JKCEepUMEHTAIBHOE OTIPEICIICHUE
64 W3MEHEHUSI KHHETUYECKOU U 1
MOTEHIIMATLHON SHEPT UM MPU CKAThIBAHUU
TeJa M0 HAKIOHHOM MJIOCKOCTH"
65 KonTponsnas pabora no teme «Paborta u
MOUIHOCTb. DHEPTUs»
66 PesepBHrlit ypok. Pabota ¢ TekcTamu 1o bubnuoreka [IOK
teme "MexaHnueckoe NBmKeHue" https://m.edsoo.ru/ff0a4dee6
PesepBHrlit ypok. Pabota ¢ TekcTamu 1o
67 TeMep"[[aBHZIEHe TBEPABIX TEN, )KUIAKOCTEU bubmorexa HOK
. ’ https://m.edsoo.ru/ff0a4ffe
Y ra3oB
68 PezepBHblit ypok. PaboTta ¢ Tekctamu mo

teme "PaboTa. MomHocTs. DHeprus”



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Konutposabnbie | IlpakTuueckue = 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ozmrible 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJIT 1
Monenu TBEpPAOTO, )KUAKOTO U bu6moreka [IOK
3 . 1
ra3000pa3HOro COCTOSIHUIT BEIIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPJIOTO, JKHUIKOTO
4 ¥ Ta3000pa3HOTO COCTOSTHUM BEIIECTBA Ha 1
OCHOBE MOJIOKEHUHN MOJIEKYISIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [JOK
IToBEepXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHne U CKATHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS YaCTHUI]
9 Buytpennss sneprusi. Crioco6st 1 bubnunoreka [JOK
M3MEHEHUS BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Buas! Tennonepenaun 1

https://m.edsoo.ru/ff0a6412



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

Ypok-koupepenmus "[IpakTudeckoe
HCIMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuoreka [JOK

1 BCIIIECTB U MAaTEPHAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"
12 KommaecTBo TemnoTel. Y nenbHas bubmmoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIUIOBOTO OasiaHca. bubnuorexa [JOK
TermnooOMeH 1 TEeII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopras pabora "UccrnenoBanue
14 SIBJ'IeIfI/ISI TI;HHO§6MeHa pu CMZCIHII/IBaHI/II/I Brbmiorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM ¥ TOPSTYEH BOJIBI
Pacuer xommdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJIESIEMOTO UM TIPH OXJIAXKICHUH
JlaGopaTtopHnas padora "Onpenenenue bubmuorexa [JOK
16 .
yIeIbHOM TEIIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y eiabHas TemioTa bu6mmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHnue u oTBEpACBaHUE
18 KPUCTAJUTHIECKUX IT):n. VY nenpHas TemioTa bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TJIABJICHUS
19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yICIbHOMN TEIUIOTHI TUIABICHHS Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanre U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
21 Kunenne. Y nenbnas teminora bu6mmoreka [JOK

Hap006paSOBaHI/I$I 1 KOHACHCAaIun.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EepHOTO TaBICHHUS

Brnaxxnocts Bo3ayxa. JlabopaTopras

22 pabota "OrnpenencHre OTHOCUTEITBHON bubmmorexa LIOK
| https://m.edsoo.ru/ff0a7628
BJI&KHOCTH BO3/lyXa
23 Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/TyXa
[IpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENCH.
24 [TapoBas TypOuna. /IBurarens
BHYTPEHHETO CTOPaHUS
o5 KII/ TenmoBoro npuratens. TenmoBbie bubmuorexa [JOK
JIBUTATEIIN ¥ 3al[UTa OKPYXKArOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHs U MpeBpalleHUs
SHEPTHUH B TETUIOBBIX MpoIleccax
27| ove "Tonmomme smvorn. Woneneame BuSmoresa LIOK
. \ https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSITHUI BEIIECTBA
KonTpoinbHas padoTa o teme "TemaoBsie
28 ﬂBJ‘IeIfI/ISI. I/ISMfHeHI/Ie arperaTHbIxX bubmmorexa LIOK
N Y https://m.edsoo.ru/ff0a86ae
COCTOSIHMH BeIeCTBa
29 Dnekrpuzarnus Ten. /[Ba pona
ANEKTPUYECKUX 3apsAI0B
30 Ypoxk-uccienoBanue "DieKTpusaius Tei
WHJYKIUEN U [IPU COIPUKOCHOBEHUH"
31 B3aunmopelicTBre 3apsKeHHBIX Tell. 3aKOH bu6mmoreka [JOK

Kynona

https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

Onexrpuueckoe nojue. HampsokeHHOCTh

32 aneKTpudeckoro nos. [IpuHuun Bubnmorexa HOK
. https://m.edsoo.ru/ff0a8a0a
CYNEpIO3UINH ATEKTPHUECKUX TOJIeH
33 Hocurenu >neKkTpu4eckux 3apsaoB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOJHUKY U TUAJIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHHS AIISKTPHUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnorexa [JOK
AIIEKTPUUYCCKHX 3aPSI0B https://m.edsoo.ru/ff0a90cc
ONIEeKTPUISCKUM TOK, YCIOBHS €0
36 cymecIT)BOBaHm. HCT(Z"—IHI/IKI/I bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPHUYECKOTO TOKA
37 JleficTBUSI STIEKTPUIECKOTO TOKA Bubnuorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicteue
38 ANEKTPUIECKOTO T0JIsI Ha IPOBOTHUKHU U 1
JUBIEKTPUKA"
39 DJIEKTPUYECKHUI TOK B METaslIax, bubnuorexa [JOK
JKUIKOCTAX Y ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas Henb U e€ COCTaBHbIC
4acTu
41 Cuna toka. JlaboparopHas pabota 05 bubnnoreka [JOK
"H3MepeHue u peryJIupoBaHue CUIbl TOKA" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HamnpspkeHue. BoabTMerp.
42 Ha60p1:lTOpHa$[ pa6o§a "N3mepenue u " 0.5 bubnmorexa HOK
| https://m.edsoo.ru/ff0a9e14
pEryIUpOBaHUE HATIPSKECHUS
43 ConpoTHBieHHE MPOBOAHUKA. Y I€TBHOE bubnunoreka [JOK

COIIPOTHUBJICHUEC BCIICCTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

JIaboparopHas paboTa "3aBHCUMOCTh
AJIEKTPUYECKOTO COTIPOTUBIICHUS

bubmuoreka [JOK

44 MPOBOJHUKA OT €r0 JUIMHBI, IUIONIAIN https://m.edsoo.ru/ff0aa738
MIONIEPEYHOr0 CEYEeHUs U MaTepuana”
3aBUCUMOCTD CHJIBI TOKA OT HAIPSKCHHUS. bubnuorexa [JOK
45
3akon OmMa Jy1s yyacTka Iernu https://m.edsoo.ru/ff0aad44a
JlabopaTtopHnas pabota "HccnenoBanue
46 3aBUCHUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 bubnuoreka [JOK
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”
47 [MocnenoBarenpHOE U MApaLIEIBHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "IIpoBepka mpaBuia
48 CJI0’KEHUS HANPSHKEHUM MpH bubmuorexa [JOK
MOCJICIOBATEILHOM COCIUHCHHUH JABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
Jlaboparopnas padota "IIpoBepka mpasuiia
49 TUTST CEIJ'IBI ]E)FOKa Epn HapaHJP;CHBfIOM ’ bubmmorexa LIOK
| https://m.edsoo.ru/ff0aadle
COCIIMHCHUU PE3UCTOPOB
Penienue 3a1a4 Ha MPUMEHEHUE 3aKOHA
50 Oma s paanqur: COEIMHEHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0aaf8a
MIPOBOJTHUKOB
51 PaGoTa 1 MOITHOCTH AIEKTPHUYECKOTO TOKA. bubmmoreka [IOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopatopHas pabota "OnpezneneHue BuGmiorexa 1IOK
52 pabOTHI U MOILITHOCTH 3JIEKTPHUUECKOTO

TOoKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa738
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DJNEeKTPUUECKHUE LU U OTPeOuTeNn

53 AIIEKTPUYECKON YHEpruu B ObITy. KopoTkoe Bubnmorexa HOK
https://m.edsoo.ru/ff0ab660

3aMBIKaHUE
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

54 Teme "DIIEKTPUUECKUE 3apsbl. bubnuorexa [JOK
3apsuKeHHBIC TElla M UX B3aUMO/ICHCTBUSL. https://m.edsoo.ru/ff0abd2c
[TocTosIHHBIM AneKTprUYecKuil TOK"
KonTponsHas pabora no teme

55 "DnekTpuueckue 3apsbl. 3apsHKEHHBIC bubnuoreka [JOK
Tella U UX B3auMoaercTBUs. [10CTOSTHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"

56 [TocTOsIHHBIC MarHUTHI, HX
B3aMMOJICHCTBHE

57 Ypok-uccnenoBanue "N3yuenue noneit 1 bubmuorexa [JOK
MMOCTOSTHHBIX MardHuToB" https://m.edsoo.ru/ff0ac3d0

58 MarnutHoe mojie. MarauTHoe 1noJie 3eMiu bu6moreka [IOK
W €r0 3HAYECHUWE JUIS )KU3HU HA 3eMIIe https://m.edsoo.ru/ff0acOba
OnbIT OpcTega. MarautHoe nose

59 BHeKTpI/I‘P;eCKiFO ToKa MarauTHoe moJje bubmmorexa LIOK

https://m.edsoo.ru/ff0ac1d2

KaTYILKH C TOKOM
[IpuMeHeHue MeKTPOMArHuTOB B TEXHHKE.

50 Jlaboparopnas pabota "Hzyuenue 05 bubnunoreka [JOK
JEWCTBUS MATHUTHOTO ITOJISt Ha IIPOBOIHUK https://m.edsoo.ru/ff0ac74a
C TOKOM"
DNEeKTPOABUTATENH TIOCTOSIHHOTO TOKA.

61 Hcnonb30BaHNe 2IEKTPOIBUTaTENEH B bubnuoreka [IOK

TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHcnopte. JlaboparopHas pabora

https://m.edsoo.ru/ff0ac86¢
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"KoHcTpynpoBanue u u3y4eHue padboTsl
aeKTpoaBuraresns”

Omnbrter @apages. 3aKoH

62 AJIEKTpOMarHuTHOM nHaykuuu. [IpaBuiio 1
Jlenna
OnekrporeHeparop. CrocoObl MoTyYeHus
63 ANMEKTPUICCKOI dSHEPTUHU. DIEKTPOCTAHIINN 1
Ha BO300HOBJISIEMBIX HCTOYHHUKAX JHEPTHH
[ToaroroBka Kk KOHTPOJBHOM paboTe MO
64 TeMe "DIEeKTPUIECKNE U MAaTHUTHBIE 1
SIBJICHUS"
65 KonTponbHas pabota o teme 1 bubnuoreka [IOK
"DIEKTPUUECKNE ¥ MarHUTHBIC SBJICHUS" https://m.edsoo.ru/ff0acb14
66 PeseprubIit ypok. PaboTta ¢ Tekcramu mo 1 bubmuorexa [JOK
teme "TemoBble siBieHHs" https://m.edsoo.ru/ff0acc5e
PeseprubIit ypok. PaboTa ¢ Tekctamu no bubmuorexa [JOK
67 . . 1
teme "TI0CTOSIHHBIN CKTPUIECKUH TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIit ypok. PaboTta ¢ Tekctamu no 1
TeMe "MarauTHsle ABICHUS"
OBIIEE KOJIMYECTBO YACOB I1O0 68 145

I[TPOTPAMME
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Konutposabubie | IlpakTuueckue = 00pasoBaTe/ibHbIe
padoTsI padoThbI pecypchl
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKA
Cucrema orcuera. OTHOCUTEIILHOCTh bubnuoreka [JOK
2 1
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE PAMONIMHENHOE IBUKEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTMHENHOE
4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubmuorexa [JOK
JBIOKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JBMKEHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopHnas pabdorta "OnpeneneHue
7 yCKO;)eHI/I;II) Ten;) npu paBHol})lciopeHHOM 1 1 bubmmorexa LIOK
. | https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH
8 CBobOoauoe nagenne ten. OnelTel [Nanunes 1
PaBHOMEpHOE ABMKEHHE IO OKPYKHOCTH.
9 [Iepuon 11:1) qaCTIi)Ta o6pau1eHH;1.p J}_][);HeﬁHaH 1 bubmorexa HOK
https://m.edsoo.ru/ff0ael76
U yTIIOBas CKOPOCTHU
10 LleHTpocTpeMUTenbHOE YCKOPEHHE 1
11 Ilepsrlii 3akoH HeroToHa. BekTop cuiibl 1 Bubnmorexa HOK

https://m.edsoo.ru/ff0ae612
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Bropoi1 3akoH HeroTona.

bubmuoreka [JOK

12 PaBHOzelcTBYIOIIAs chila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herorona. Cynepno3unus bubnuorexa [JOK
CHII https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha IpUMEHEHUE 3aKOHOB bubnuorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnuoreka [JOK
15 Cina ynpyroetit. 3axor Iyia https://m.edsi.ru/fanecaZ
16 Pemenne 3amgau mo teme «Cuita ympyrocTu
17 JlabopaTtopHas pabota «OnpeneneHue bubmuorexa [JOK
KECTKOCTH MPYKHHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Crna Tpexi https://m.edsi.ru/fanf738
19 Pemenue 3amau no teme «Cuia TpeHUs» ﬁgsgjﬁszigﬁﬁlﬁoﬁaz 6
20 JlaboparopHas padota "Onpenenenue bubnuoreka [IOK
K03 pHIIHEHTa TPEHUSA CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3aga4d mo reMme "3aKOHBI bu6mmoreka [JOK
Herorona. Cuna ynpyroctu. Cuna tpeaus” https://m.edsoo.ru/ff0afb8e
| e e
https://m.edsoo.ru/ff0af044
MaJeHUs
Ypok-koHpepenmus "JBukeHue Ten
23 BOKPYT TPAaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ["anmaktuxu"
24 Pemenne 3amau no teme "Cuna TSDKECTH U bu6mmoreka [JOK
3aKOH BCEMHUPHOTO TATOTEHHS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMUYeCKast CKOPOCTb. bubnuorexa [IOK

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MaTepuaJbHON TOUKHU.
AbcomotHO TBEpIOE Teno. PaBHOBecHe

bubmuoreka [JOK

26 TBEPAOTO Tella C 3aKPEIUIEHHO I 0ChIO https://m.edsoo.ru/ff0afe36
BpallleHUS
27 MowmeHT cuisl. LleHTp TsKECTH
28 Pemenne 3agad mo reme "MOMEHT CHITBL. bubmmoreka [{OK
Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJBHON paboOTE 1O
29 Telvf[e "MexaHquCK(I))e )IBI/I)KCII—)II/IC. bubmmorexa [TOK
N https://m.edsoo.ru/ff0b0408
Bzaumoneiicreue Ten"
KonTtponsHas padoTa o tTeme
30 "MexlequCKcl)ae JIBHYKEHUE. bubmorexa [IOK
N https://m.edsoo.ru/ff0b06ec
Bzaumoneiicreue Ten"
Nmnynec tena. UmMnynbe cuibl. 3aK0H
31 copoHeHm I/IMHyJIBZa. Yupyroe u Bubnuorexa LIOK
. https://m.edsoo.ru/ff0b07fa
HEYNIPYroe B3auMO/ICHCTBHE
32 Pemmenue 3agay nmo reme ""3akoH bu6mmoreka [IOK
COXpaHECHHS UMITyJIbCca" https://m.edsoo.ru/ff0b096¢
33 Ypoxk-koHpepennus "PeakTuBHOE
JIB)KEHUE B IPUPOJIE U TEXHUKE"
34 Mexanudeckasi paboTa 1 MOIITHOCTh bubmorexa HOK
https://m.edsoo.ru/ffOb0a84
35 PaboTa cusbl TSDKECTH, CUITbI YIPYTOCTH U bubnuoreka [IOK
CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenexnue
36 paboThI CUJIBI TPEHHUS TIPH PABHOMEPHOM

JABHOXKCHHU TCJIa 110 FOpH30HT8.J'IBHOI>i
ITOBCPXHOCTU»
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CBs3b sHepruu u padboTsl. [loTeHnnanbHas

37
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KAHETUYECKOM IHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
JlabopaTtopHas pabota «3ydyenne 3akoHa bubnuoreka [JOK
40
COXpaHEHHSI SHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bubmmoreka [{OK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatomue KojieOaHus. BeiHyK1eHHbIE bubmuorexa [JOK
Kojebanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnueckuii 1 NpyKMHHBIM MAsITHUKH
Ypok-uccienoBanme «3aBUCUMOCTh
44 neppnoz[a KOer6aHI/II71 OT KECTKOCTH bubmorea [IOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI TPy3a
45 [IpeBparenue sHEPTUN TPU MEXAaHUUECKUX
KOJICOaHMIX
JlabopaTopnas pabora «OnpeneieHne
46 qaCTOI;LI I/Ipl'IeprOI[a KOJIe6aI:H/III[71 bubmmorexa [JOK
https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO MasITHUKa»
JlabopaTopnas pabora «IIpoBepka
47 HesaBII)/Icml/?ocmpnepHona Ilzonegaﬁnﬁ rpysa bubmorexa IOK
’ https://m.edsoo.ru/ff0b197a
MO/BEIIEHHOTO K HUTH, OT Macchl Tpy3a»
Mexanndeckue BoHbl. CBOMCTBA
48 MeXaHU4YeCKuX BOJH. [IpomonbHbIe 1 bubmorexa LIOK
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI
VYpoxk-koHpepeHuus "MexaHMueCKHe
49 BOJIHBI B TBEpIOM Tene. CelicMuueckue

BOJIHBI"
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3Byk. PacnipocTpanenue u orpaxeHue

50
3ByKa
51 Ypok-uccienosanue "Habmonenune
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC
VYpoxk-koudepenuus "YapTpa3Byk u bubnuoreka [JOK
53
UH(pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJBHOM paboTe MO
o4 Tel\fe "3aKoHbI COszHeHI/IfL 1\1/)ICX3HI/I‘IGCKI/I€: Brbmiorexa LIOK
https://m.edsoo.ru/ff0b25f0
KoJieOaHusI ¥ BOJTHBI"
KonTtponbHas padoTa o Teme "3aKkoHbI
55 coxpaHeHUs. MexaHn4ecKue KojaeOanus u
BOJIHBI"
56 DIJIEKTPOMArHuTHOE MOJIE. bubmuorexa [JOK
DJIeKTPOMAarHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH
Ypok-koupepennus "llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnosb3oBaHue bubnmuoreka [JOK
AIIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsa3u"
VYpoxk-uccnenosanue "M3yueHue cBONCTB
59 BHI)CKTpOMaFIfI/ITHHX BOJIHy: MOMOIUIBIO Bubmiorexa LIOK
https://m.edsoo.ru/ff0b2c6c
MoOuIBHOTO TenedoHa"
60 Pemrenue 3agau Ha onpeieieHUE YaCTOThI U
JUIMHBI 3JIEKTPOMarHUTHOM BOJTHBI
61 DNeKTpoOMarHuTHas pUpoja CBETa. bubnunoreka [JOK

CkopocTtb cBeta. BonHOBBIE CBOMCTBa CBETa

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. [IpsmonuneitHoe

62 pacnpocTpanenue ceeta. 3armenust CoHIa bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
n JIyHb1
3aKkoH OTpaXKeHUs cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha I1)1p1/IMeHeHI/Ie 3a1<01fa OTPKCHHS bubmmorexa LIOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomienue cBera. 3aKOH MPETOMIICHUS bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTPaKCHHE CBETA.
65 HCHOJ‘IB?;OBZIF{I:/Ie HOJ‘IHOIE) BHYTPEHHETO bubmmorexa LIOK
https://m.edsoo.ru/ff0b3c5c
OTPaXCHHS B ONITHYECKUX CBETOBOAX
JlabopaTtopHnas pabota "HccnenoBanue
66 3aBUCHUMOCTH YTJIa IPEJTIOMIICHUST CBETOBOTO
Jiyda OT yIJia naJieHus Ha TpaHuIle "BO3yX-
crexio""
Ypoxk-koupepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [JOK
68 JIuu3pl. OnTHYeCKast Cujla JIMH3BI https://m.eds0o.ru/fOb3f2c
69 [TocTpoenne n3o00pakeHUH B JTMH3AX bubmmorexa IOK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabdorta "OnpeneneHue
70 (I)OKySHOFI(j pacho;IHH;I u OI;[TquCKOﬁ bubmmorexa IOK
N https://m.edsoo.ru/ff0b4206
CHJIBI coOuparomiei TuH3b1"
Ypok-koHpepennus "OnTudeckue bubnunoreka [JOK
71
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bu6mmoreka [JOK
72 I'na3 xak ontuueckas cucrema. 3peHue

https://m.edsoo.ru/ff0b4684
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Ypoxk-koudepenuus "JlegexTs 3peHusl.

73
Kak coxpanuts 3penue"
P JKCHH r .
1| Omora s Cromerm T biorera L1OK
https://m.edsoo.ru/ff0c0f4c
CIEKTpaJbHBIX IBETOB. /{ucrepcus cBera
JlabopaTtopnast padota "OMBITHI 11O
75 pa3NIoKEHUI0 OEJIOTo CBETa B CIEKTP U bubnuoreka [JOK
BOCIIPHUSATHIO [[BETA TIPEIMETOB MPU UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/ICHUH Yepe3 1[BETOBbIE GUILTPHI"
Ypok-npaktukyMm "BosiHOBBEIE CBOKICTBA
76 CBETa: JHCIIepCusi, HHTepPEepeHIINs 1
mudpaxius”
77 OmnpiTer Pesepdopaa u mianeTapHast MOJIETb bubmuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens aroma bopa
79 Hcnyckanne v MOTJIONIEHHE CBETa aTOMOM. bu6mmoreka [IOK
KBanTsl. JInHeituaTeie CIIeKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HaOiroieHre CieKTpoB bubnmuorexa [JOK
UCIyCKaHus" https://m.edsoo.ru/ff0c1550
81 PagmoakTuBHOCTE U €€ BUIIBI bubmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnunoreka [JOK
MO/JIeIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe npeBpanieHus. M30Tomnsl Bubmiorexa LIOK
https://m.edsoo.ru/ff0clald
Pemenne 3amau no teme: "PagnoakTHBHEIE bu6mmoreka [JOK
84
npeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonmypacnana
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VYpox-konpepenuus "PagroakTHBHBIC

bubmuoreka [JOK

86 mﬂyqufm # HIPHPOAE, MEMIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE

87 SAnepHble peakiyy. 3aKOHbI COXpPaHEHUs bubnuorexa [JOK
3apsiIOBOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBSI31 aTOMHBIX sifiep. CBs3b bubnuoreka [JOK
MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amgau mo reme "Anepueie
peakiun"

90 Peakuuu cuHTe3a u neneHus saep. bu6mmoreka [IOK
Hcrounuku suHepruu CoHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JleficTBHS palMOaKTUBHBIX U3y4YE€HUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJIBHOM paboTe O

92 TeMe "DIEeKTPOMarHUTHOE MOJIE. bubmuorexa [JOK
DJIeKTpOMarHUTHBIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIeHUS"

KounTponbnas pabora no teme

93 "DeKTpOMarHUTHOE TOJIE.
DneKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBieHUs"

94 [ToBTOpeHme, 0600meHne. JlTabopaTopHbIe bubnnorexa [JOK
paboTsl 110 Kypcy "B3aumoeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0606menue. Pemenue BuGmmorexa [OK

95 pacueTHBIX M Ka4eCTBEHHBIX 3a7a4 10 TeMe

"TennoBblie mpoueccol”

https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenne

bub6mmoreka [{OK

96 1
pacUeTHBIX U KaquTBeHHbIXUI%aI[alI 10 TEME httos.//m.eds0o. ru/ff0c2a22
"KII/] TerutoBeIX ABUTATEIICH"
I1 , 0000 .P

97 aoc]rsiTe(;ii}IIf jI I(Sat(l)ec?;:}?;mxe;z e:tlf ?10 TEME 1 bubmmorexa [JOK
p g https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTtaHoBOK"
[ToBTOpenue, 06061menHue. JlabopatopHsie bubnuorexa [JOK

98 1 1
paboThI o Kypcy "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52

o | Lo ol Bl 1
TEKCTAMH TI0 TEM KOHBI COXPAHEHUS B

\ P https://m.edsoo.ru/ff0c2d6a

MEXaHUKe

100 [ToBTOpenue, 0606menue. Pabora c 1 bubnuoreka [IOK
texkcramu 1o Teme "KosreGanus v BoJTHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bu6mmoreka [IOK
TekcTaMy 110 Teme "CBeToBbIE ABIeHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1
¢duzuka"

OBUIEE KOJIMYECTBO YACOB I10 102 3 97

I[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka, 7 knace/ [epeimkua A.B., O01mecTBo ¢ orpaHUYEHHOM O0TBETCTBEHHOCTHIO «/IPODAy»; Akimoneprnoe obmectBo «M31aTenbcTBo

«HpOCBCH_ICHI/IC»

» ®usuka, 8 kiacc/ [lepsimkua A.B., O61ecTBo ¢ orpaHUYeHHON 0TBETCTBEHHOCTBIO «/IPODAY»; AkunoHepHoe o61ecTBo «M3narenscTBO

«HpOCBeH_ICHI/IC»
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» ®usuka, 9 kinace/ [lepsimkua A.B., 'ytauk E.M., O0mmiecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «{PODAY; AKIImoHEpHOE 00IIECTBO

«M3narenscTBO «lIpocBemenue»

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

HaszBanue caiita
HJIN CTaTbHU

Conepxanue

Anpec

Karanor ccpuiok
Ha pecypcsl 0 (pu3HKe

Ounukioneguu,  OwmoOmmorekn, CMU,

BY3bl,  Hay4dHbIE

OpraHu3anuu, KoH(QepeHInH U Jp.

http:www.ivanovo.ac.ru/phys

becruiatubie
oOydJarorme
MIPOrpaMMsbl MO (U3HKe

15 oOyuaroux mporpaMm o pa3InyHbIM pasjaenam QU3NKU

http:www.history.ru/freeph.htm

JlaGoparopHblie
paboThl IO pU3KKE

BupryanbHsie nabopaTtopHble paboThLI. BupryanbHsie

JACMOHCTpallUH SKCIICPUMCEHTOB.

http:phdep.ifmo.ru

AHuManus TpexMepHble aHMMAIMKM W BHU3yanu3anus 10  (HU3HKE, http:physics.nad.ru
(HU3UIECKHX MPOIIECCOB | COMPOBOKIAIOTCS TEOPETHICCKMUMHU OOBSICHEHUSIMH.

duznueckas CripaBoYHOE HU3aHKE, COIEPIKAIIlee CBEICHHS 110 BCEM 001aCTsIM http://www.elmagn.chalmers.se/%7eigor
SHITUKIIOTICTHST COBPEMEHHOM (DH3HKH.

bu6nmoreka [IOK



http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor







