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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nkKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTelbHON mporpamMmebl, mpeacraBieHEbix B PI'OC OO0, a Ttakke c ydé€rom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENIwMH TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS WM OPraHM3alUI0 HM3y4eHUs (QHU3UKU Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE yYUTHIBAIOTCS BO3MOXHOCTH Y4E€OHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYUYHBIX Y4EOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTI'O 00111er0 00pa3oBaHUsl.
[Iporpamma no Qu3suke ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOydenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENIOBATEILHOCTE H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS MPEIMETHOrO COJEpKaHus U Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENIbI0 OKa3aHUSI METOJNMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®u3zrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMUEH U (PU3MYECKOi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0CO0a MOJIY4YEeHUS JOCTOBEPHBIX 3HAHUM O MUpE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHMM €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢uzuku Ha 0a30BOM YpOBHE MpeArojiaraeT OBIAJCHUE CIEIyIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:
®HAYYHO OOBSCHSATH SIBJICHMUS,
® OIICHMBATh U TIOHUMATh 0COOEHHOCTH HAyYHOTO MCCIIEI0BAHUS;
e IHTEpPIIPETUPOBATh JAHHBIE U MHCIIOJIb30BaTh HAy4YHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wu3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOINEro 0Opa3oBaHUsA OMIpPEICIICHBI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHOU pemenuemM Komutermm MunuctepctBa npocsenieHusi Poccuiickoit ®enepanuu
(mpotoxon ot 3 nexabps 2019 r. Ne [TK4BH).
Hean usyyenus pusnku:
¢ IpHOOpeTEeHNE UHTEepeca U CTPEMIICHHS 00YJaIOIIUXCsl K HAYYHOMY U3YYEHHUIO PUPO/IBL,
Pa3BHUTHE UX UHTEIUIEKTYabHBIX U TBOPYECKHX CIIOCOOHOCTE;

epa3BUTHE TPEJCTABICHUI O HAydHOM METOJe TMO3HaHuiA U  (OPMUPOBAHUE
HCCIIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

¢ hopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHsI KaK pe3ylbTaTa W3y4eHHs] OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



¢ hopMUpPOBaHHE TPEICTABICHUN O PO (HU3UKU IS PA3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
®pa3BUTHE TPEJACTABICHUI O BO3MOXHBIX cdepax Oyaymieir mpodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTibkeHHe STHX IeNiel TporpaMMbl MO0 (HU3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e IproOpeTeHNe 3HAaHUH O TUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHMYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX 1 KBAHTOBBIX SIBIICHUSX;
enproOpeTeHNe yMEHUH ONMUCHIBaTh W OOBACHATH  (PU3MUECKUE  SBICHHA C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
®OCBOCHHE METOJIOB DEHICHHUS NPOCTEHIIMX pacu€THBIX 3a7ady C HCIOJIB30BAaHHEM
(bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® pa3BUTHE YMEHUI HAOMIOIATh MPUPOIHBIC SBICHHUS U BBITIOJHATH OMBITH, JJA0OPaTOPHBIE
paboThl M SKCIIEpUMEHTAIFHBIE HCCIENOBAHUS C WCIIOJB30BAaHUEM H3MEPHTEIBHBIX
puOopoOB;
e0CBOCHHE TPUEMOB pPabOTHI ¢ wHHpoOpManuerd (GU3MUECKOTO COMepKAHUS, BKIIOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHMBaHHE NH(OPMALINK;
®3HAKOMCTBO CO cpepaMu MPOPeCCHOHATHHON ACSITEIHPHOCTH, CBSI3aHHBIMHU C (PH3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX GU3NUECKOI HAYKH.
Ha usydenune ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEero 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Heenio).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATENBHBIN XapaKkTep, YYUTENb JelaeT BhIOOp MPOBEIACHUS JIA0OPATOPHBIX PadOT H
OTIBITOB C YY4ETOM UHANBUIYAIbHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHWl, TIpeIaraeMbIX B paMKax OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Paznes 1. @u3uka u e€ posib B NO3HAHUM OKPY KAIOLIero Mupa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3MUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTe U3MepeHnid. MexayHapoiHasi CUCTEMa €AMHULI.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpupoay. EcTecTBeHHOHAay4YHBIN
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKEe THUIOoTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OnucaHue
(bUBUYECKUX SIBJICHUHN C TTIOMOIIBIO MOJIEICH.

Jemoncmpayuu.

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

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

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue IEeHBI ACICHUS IITKATBI U3MEPUTEIHHOTO TPHUOOPA.
N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5.

N3mepenune Ttemmeparypbl TOpH TOMOINHM JKHUIAKOCTHOTO TEepMOMETpa M JaT4HKa
TEeMITepaTypHhI.
6. IlpoBeneHue wuCCIeIOBaHUS IO TMPOBEPKE THUIOTE3bl: AAIBHOCTH TMOJETA IIApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIe BHICOTA ITYCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BemecTBa: aToMbl W MOJIEKYNbI, MX pa3Mmepbl. OTMbBITHI, JOKA3bIBAIOIIHE
JTUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBWKEHHUS YaCTHI[ C TEMIIEPATypOH.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIISCTBA: MPHUTSHKEHUE U
OTTAJIKMBAaHMUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH W  TBEPIBIX
(kpucTamuinyeckux) Tena. B3amMocBs3p Mexay CBONCTBaMHU BEIECTB B PAa3HBIX arperaTHbIX

COCTOSIHUSIX U UX aTOMHOMOJIEKYJISpPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIEL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBIKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaGmionenue siBieHUid, OOBSICHAIOMUXCS MPUTSHKEHUEM WU OTTATKWBAHMEM YaCTHUIL
BEIlIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).

2. OmbITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThI IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBMXEHHUS Tel. Macca kak mepa umHepTHOCTH Tena. IlnotHocte BemectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuKa B3aumojenctBusi Tein. Cuiia ymnpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JWHAMOMETpa. SIBleHUEe TAroTreHus u cuia TsokecTH. Cuna
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMIKEHHUS (IIapUKa B JKUIKOCTH, MOJCIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpeqHel CKOPOCTH CKOJIBbXEHHA Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKeHUs (mepopManuu) mpyKUHBI OT
MPUJIOKEHHOW CHJIBI.

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

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

Hasnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUS JaBieHus. /laBienue rasa. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
rnyounbsl.  [wapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBHUCUMOCTH
aTMOoc(epHOrO JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl i u3MepeHUs
aTMOC(epHOTO 1aBICHUS.

JleiicTBHE KUKOCTH U ra3a Ha OTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaroiuecs: CoCy/bl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue mnaBaHWs TeEN: IUIABAaHWE WIM IOTPY)KEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOTPYKEHHON B KHUJIKOCTh
4acTH Tena.

OmnpeneneHre BBITAIKUBAIOIIEH CHUJIbI, ACWCTBYIOIIEM Ha TeJo, HNOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

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

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOITHOCTb.
[IpocThle MeXaHW3MBL: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBMIIO paBHOBECHS

phluara.

[TpuMeHeHne mpaBuila paBHOBECHS phlyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXAHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. Kunernueckas W moTeHUualbHass »Heprus. I[lpeBpamienne
OJHOTO BHJa MEXAHUYECKOM SHEPTUM B APYTroil. 3aKOH COXPAHEHHUS YHEPTUM B MEXaHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI phlyara.
3. WNsmepenue KIIJI HaKIOHHOM MIIOCKOCTH.
4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIC TTOJIOKEHHS MOHCKYHHpHO'KHHeTquCKOﬁ TCOPUHU CTPOCHHA BCIICCTBA. Macca
U pa3Mepbl aTOMOB H MOJICKYIIL. OHBITBI, HNOATBCPIKAAIOIIHNEC OCHOBHBIC IIOJIOXKCHUSA
MOHCKnyIpHOKHHCTH‘ICCKOﬁ TCOPHHU.

Mogenu TBép,[[OFO, KHUIKOTO U ra3006pa3H0r0 COCTOSIHMH BEIIECTBA. KpI/ICTaJIJlI/I‘{eCKI/Ie u
aMOp(l)HHe tena. OObSICHEHHE CBOICTB ra3osB, JKUIKOCTEN U TBépI[I)IX TEJI HAa OCHOBE IOJIOKEHUI
MOHCKyHHpHO'KHHeTquCKOﬁ TCOpHUH. CMmaunBaHue u KalmnJUIApHBIC  SBJICHUA. TennoBoe
pacIupCHUC U CKaTUC.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTBKO TCIUIOBOTO MABHKCHUA YaCTHLI.

BHy’TpeHHﬂﬂ SHEPrus. CnocoObl HM3MEHEHHS BHYTpeHHCﬁ OHEpruu: TCIUIONICpEaAadYa U
COBCPIHICHUC paGOTBI. Bungwr TCILIONICpeaaun: TCIJIOMPOBOAHOCTh, KOHBCKIHA, U3TTYYCHUC.



KomnuectBo TeruoTel. YenbHas TEIUIOEMKOCTh BEIIECTBA. TemmooOMeH U TEeIUIoBOE
paBHOBecue. YpaBHEHHE TEIUIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanume u KoHjaeHcarus. lcmapeHwue.
Kunienne. YnenpHast Temora mapooOpa3oBaHus. 3aBHCUMOCTh TEMIEpaTypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEeBpallleHUs] JHEPTUU B TEIUIOBBIX IIpoLeccax.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoenue TemnoBoro pacinupeHust Tel.

W3menenue naBieHus ra3za npyu U3MEeHEHUU 00bEMa U HarpeBaHUU W OXJIAXKICHHUH.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buasl Tenonepenayu.

OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.

W ~NOU bk WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmronenue xumnenus.

. Habnionenue nocrosiHCTBa TeMIIepaTypbl MpH IJIaBJICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuwie pabomel u onvimel.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

[
N

2. OnsITHI 1O BRIPAITUBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM MJTM caxapa.

3. OnsITHI 110 HAOIOICHUIO TEIIOBOTO PACIIMPEHHUSI Ta30B, JKUIKOCTEH U TBEPABIX TEIL.
4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.

5. OneIThl, JEMOHCTPHUPYIOIIUME 3aBUCHMOCTh [ABJICHHUS BO3JyXa OT €ro o0bémMa

HarpeBaHUs WIKN OXJIAKICHUS.
6. IlpoBepka rumoOTe3bl JIMHEHHONH 3aBUCHUMOCTHM JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUECKON TPyOKe OT TeMIepaTyphl.
7. HaOnronenue M3MeHEHUs BHYTPEHHEH SHEPruu Tejla B pe3yibTare TEeIUonepenadyu U
pabOThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHe ¢
HarpeTbIM METAIIMYECKUM LIUITUHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca UCapeHus.
12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja UIEKTpUYECKHX 3apsiioB. B3anMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BEJTUYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Onektpuyeckoe noJie. Hanpspk€HHOCTD anekTpuueckoro noss. [IpuHuun cynepno3unun
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUA JJIEKTPUUYECKOTO Toka. VcTounukm
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
MPOBOJIHUKA. YJEJIbHOE CONPOTUBICHHE BemecTBa. 3akoH Oma uisi y4yacTKa ILIETH.
[TocnenoBarenbHOE U ApAILIEIBHOE COSTUHEHNE TIPOBOTHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHblE MarHuThl. B3amMopaelcTBHME MOCTOSIHHBIX MAarHuTOB. MAarHWTHOE IOJE.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTaTelh TOCTOSIHHOTO Toka. Mcmonbs3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOMYyYEeHHs] DJICKTPUUECKOW DHEPruu. OJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUU.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4ecKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JTUHUI 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHUBIICHUI.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBHe€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTh TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI M0 HAOTIOACHUIO STICKTPHU3AIUH TNl UHAYKIIMEH U PU COMTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsI Ha TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynmpoBaHue HaPsKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIUHbI, TUIOIAIN [TOIIEPEYHOr0 CEYEHUs U MaTepHara.
8. IlpoBepka mpaBuiia CIIOKEHHUS HAIPSDKEHUH MpPHU MOCIENI0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia Jjsl CHJIbI TOKA MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11. OmnpenieneHre MOIIHOCTH 3JIEKTPUUYECKOTO TOKa, BBIAEISEMO Ha pe3nucTope.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOUKY, OT HaIlpsHKEHUS
Ha HEW.
13. Onpenenenue KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJISI TIOCTOSIHHBIX MAarHUTOB MpH WX OOBEAMHEHUU U
pa3JesieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue necTBUSI MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITHl MO HMCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHHE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KECHUsA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE IpsiMosinHeiiHoe aBukeHne. CBoboqHoe najgeHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bast CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

IIepBbiit 3akoH Herotona. Bropoii 3akoH Hertotona. Tperuit 3akon Herorona. Ilpuniun
CYIIEPIIO3ULIUU CHIL.

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



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
JBuxenue 1uiaHer Bokpyr Cousnua. IlepBas kocmmueckas ckopocTs. HeBecomocTs u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

WNmnynesc Tena. M3meHnenue ummyinbca. Mnynbc cuibl. 3aKOH COXpaHEHMsI UMITYIIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

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

[ToreHumanpHas 3Heprus ckarod npyxuHsl. Kunernyeckas sHeprus. TeopemMa 0 KHHETUYECKOU

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IMyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKHUX SIBJICHUH, TPOUCXOIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKCHHH OTHOCUTEIBHO KaOMHETa (PU3UKH.

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

8. HabOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITYJIbCa TIPU HEYIPYTOM B3aMMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHHE MEXaHUYECKON SHEPTUHU NP ABMXKEHHUH TeJla NOJ1 JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeiHEd CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS IIapuKa IO
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IMPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HayalabHOUN CKOPOCTH.

5. TlpoBepka TrumoTe3bl: €CIAM MPU PABHOYCKOPEHHOM [BMKEHHH 0€3 HayalbHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psAJd HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAaJIBbHOIO
JTaBJICHUSI.

7. Omnpenenenne koduieHTa TpeHUs CKOIbKEHUSI.

8. OmnpezneneHue KECTKOCTHU NMPYKUHBL.



9.

Omnpenenenue pa®OTBHl CWIIBI TPEHUS IPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Ompenieniearie  pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Paznen 9. Mexannueckue KojJ1e0aHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
aMIMTyna. MareMatud4eckKuil M NpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomme kojeOaHus. BeiHyKaeHHbIe KosieOanus. Pezonanc. MexaHnyecKue BOJHBI.
CpoiicTBa MexaHM4eCKHUX BOJH. [Ipo10sibHBIE U MONEpeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb

e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

emoncmpayuu.

1. HabGmronenue xosnebGaHMil Te MO NEHCTBUEM CHJIBI TSXKECTH U CHIIBI YIPYTOCTH.

2. HaGmonenue koneGaHuil rpy3a Ha HUTH U Ha MPYKUHE.

3. HaOmronenne BRIHYXACHHBIX KOJICOAHUH 1 pe30HaHCA.

4. PacnpocTpaHeHHe IpoA0JIbHBIX U MONEPEUYHbIX BOJIH (HA MOJIEINN).

5. HaGmioneHnue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHMYECKHI PE30HAaHC.

Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenune 4acTOTHI U EpHOAA KOIeOaHUH MaTeMaTUYECKOIO MasiTHUKA.

2. OmnpezeneHue 4acTOThI U MepHOa KojaeOaHUH PYKUHHOTO MAasTHUKA.

3. MHccnenoBaHue 3aBUCHUMOCTH IE€pHOJa KojeOaHMI IMOJBELICHHOTO K HUTH Tpy3a OT
JUIUHBI HUTH.

4. WccnenoBaHue 3aBHCHMOCTH NEpHOAA KOJEOAHUM MPYKUHHOIO MAasATHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCHUMOCTH IEpHOAA KOJIEOAHUH TIpy3a, MOABELICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnbITel, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh HEepHOJa KOJIEOAHUH MPYKHUHHOTO
MasiTHUKA OT Macchl Ipy3a 1 KECTKOCTHU MPYKUHBI.

7. HM3mepeHue yckopeHHs! CBOOOAHOTO MaJACHUS.

Pa3nen 10. DnekTpoMarHuTHOE 1M0JIe ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. [lIkana snexkTpoMarHUTHBIX BOJH. Mcronp30BaHue 3IEKTPOMArHUTHBIX BOJH Ui COTOBOM

CBA3U.

DyeKkTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoOMiCcTBa CBeTa.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMAT'HUTHBIX BOJIH C ITIOMOIIBEO MOOHUJILHOTO TeneQ)OHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHHE CBETa.

3aTMeHns COJ'IHI_Ia u .HYHBI. OTpa)KeHI/Ie cBera. Ilimockoe 3CpKaJIo. 3akoH OTpaKCHHUA CBCTA.



[penomiieHune cBeta. 3aKOH MpeoMIIeHHs cBeTa. [101HOe BHYTPEHHEE OTPAXKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmuze. Omnrtuyeckas cucrema (oToammapara, MHUKPOCKONA U
Tesneckona. ['a3 kak onTuyeckas cuctema. bim3opykocTs U 1adbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

W ~NUkWN e

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHl B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TeJIECKOTA.

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

12. [lomyueHue 6e10ro CBETA MPH CIIOKEHUU CBETa Pa3HbIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

N o wu bk

NccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHnue xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YTila MPEIOMIIEHHSI CBETOBOTO JIyda OT yrja MaJeHus Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NMPU MX HAOIIOJEHUU 4Yepe3 ILIBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanTOBLIC SIBJICHHUS.

Omnwiter Pe3epdopna u muranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBanThl. JInnelyaTbie ClIeKTpHI.

PamnoaktuBHOCTh. Anb(da, Oera- u ramma-uznydeHus. CTpoeHHe aTOMHOTO sjpa.
Hyxinonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpaimienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPrus CBS3U
aToMHBIX saep. CBsi3p mMacchl M 3Heprud. Peakuuu cuHte3a u AeneHus snaep. McrouyHuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

o Uk wnNeE

CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOLUUX U3TYUESHUH.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOIYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTy4eHUSI.

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

¢dororpadusim).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001AKOIIINI MOIYIb.

[loBTOpUTENBbHO-0000AOIIMKA ~ MOIY/Ib  IpEeAHAa3HAuY€H s  CHUCTEMaTH3aluud U
00001IeH!sT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC I MOATOTOBKHM K OCHOBHOMY IOCyJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke a1 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeSTeNIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB 00y4deHHs, (OpMHUpPYETCS €CTEeCTBEHHOHay4yHas
IrpaMOTHOCTb: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIaICHUC YMCHUAMU OOBSICHATH (1)I/ISI/ILI€CKI/IG SABJICHUA, NPUMCHAA TIOJYYCHHBIC 3HAHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYECCTBECHHBIC U OKCIICPUMCHTAJIbHBIC.

[TpuHIMIIHAIBHO AEATETBHOCTHBIN XapakTep JAaHHOTO pasjelia pealnu3yeTcs 3a CUET TOro,
qTo o6yqa}0mnecs{ BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHSITH (1)I/ISI/I‘IGCKI/I€ SIBJICHU S
B OKpY)Karolllel MpUpojie U MOBCETHEBHOM JKU3HU;

HCII0JIb30BaTh HAYYHBIC MCTOAbBI MCCICAO0OBaHUA (bI/ISI/I'-IeCKI/IX ﬂBHeHHﬁ, B TOM 4YHCJIEC JIA
MIPOBEPKHU TMIOTE3 U MOJTYyYEHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HaydHbIE OCHOBBI Hanbojiee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HarpuMep, MNPAKTUYECKOTO MCIHOJIb30BaHUSl PA3NIMYHBIX HCTOYHHUKOB 3HEPIMM HAa OCHOBE
3aKOHA MPEBPALLECHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUJIOB SHEPTHH.



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

W3yyenne Qu3MKM Ha YPOBHE OCHOBHOTO o0O0OwIEro 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- TPOSIBJICHHE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM (PU3MUECKON
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIXKEHHUSM POCCUUCKUX YUEHBIX-(U3UKOB;

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

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

- OCO3HAHHUE BAXHOCTU MOPAIBHO-3TUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

- BOCHPUSITHE ICTETUYECKUX KayeCTB (PU3NUECKOW HayKu: €€ TapMOHHYHOTO IOCTPOCHHSI,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 IMMO3HAHHUSA:

- OCO3HAHWE IEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONIEH KyIbTYpHI;

- pa3BUTHE HAYYHOU JTI0003HATENIFHOCTH, HHTEPECa K UCCIIEA0BATEIbCKOM IESTEIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSI H SMOIMOHAJIBLHOI0 0J1ATr0NOJyYHs:

- OCO3HaHHE LIEHHOCTH Oe30macHoro oOpas3a XKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaKHOCTH TMpaBWi O€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

- c(OpMHUPOBAHHOCTH HaBbIKa peduieKCHU, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4acTHe B PELICHUM NPAKTHUYECKUX 3a/1a4 (B paMKax ceMbH, 00pa3oBaTeIbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM  HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

- HHTEPEC K MPAKTUYECKOMY HU3YyUeHUIO podeccuii, CBA3aHHBIX ¢ (GU3UKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

- OpUEHTAaIMsl Ha MpUMEHeHHe (U3MUECKUX 3HAHWWM AN pelleHdus 3afad B 00JacTu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLIel cpebl;

- 0CO3HAHUE II100ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM U MyTel UX pelieHus;

8) ajanTanmu K U3MEHSIOIMMCS YCJIOBHAM COLHAJIBLHON U IPUPOIHON cpeabl:

- TOTPEeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIIOJHEHUH HCCIEIOBAHUM U MPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- TIOBBILLIEHUE YPOBHS CBOE€HM KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AEATENbHOCTh;

- TMOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4YHCIe (GOPMYITHPOBATH HUACH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

- 0CcO3HaHUE JIePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu (hU3HKHY;



® - [UIJAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUYESCKUX 3HAHMIA;

® - CTPEMJICHHE aHAJIU3UPOBATH U BBIABIIATH B3aUMOCBSI3U NPUPObI, OOLIECTBA U SKOHOMHUKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUM;

® - OIICHKAa CBOMX JACUCTBUU C Y4ETOM BIMSHUSA HA OKDPYKAIOIIYIO CPEAY, BO3MOKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesympraTe oOcBOeHHs MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE Y4eOHBbIE JIEHCTBUS, KOMMYHUKAaTHBHbIE
YHUBEpCaJbHbIE yueOHbIE NEUCTBUS, PETYISATUBHbIE YHUBEPCAIbHbIE YueOHbIE JEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eicTBUsA:
® BEISIBIISATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SBJICHHIA);
® YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIAaCCH(PUKAIIUN, OCHOBAHUS T 000OIICHUS 1
CpaBHCHHS,
® BEISIBIISATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJIOICHUAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BLISIBIISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3M NpPHU H3YYEHUU (GU3NYECKUX SIBICHUH H
MPOLIECCOB, JENaTh BBIBOJBI C HCIOJIB30BAaHUEM JEAYKTHUBHBIX M HWHIYKTUBHBIX
YMO3aK/IIOYE€HUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSITEIILHO BBIOMPATH CMOCOO pemieHus ydeOHOUW Gu3ndeckoit 3amaun (CpaBHEHUE
HECKOJIbKMX BapUMaHTOB peHIeHUs, BHIOOpP HauboJiee MOIXOAIIEr0o ¢ Yy4E€ToM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebcKHe N1eCTBUA
® 1ICII0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMS;
® [I[POBOJIUTH MO CAaMOCTOSITEIHHO COCTABIIEHHOMY IUIAHY OTIBIT, HECIOKHBIN (hU3HUECKUi
9KCIEPUMEHT, HEeOOJIbIIIOE HCCIIeI0BaHne (PU3UUYECKOTO SIBICHHUS;
® OIICHHBATh HAa MPUMEHHUMOCTh U JOCTOBEPHOCTHh MH(MOPMAIIMIO, MOIYyYECHHYIO B XOJE
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® CaMOCTOATENBHO (POPMYIHpPOBaTH OOOOIIEHHS M BBIBOJBI 110 Pe3yIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,
® [I[POTHO3UPOBATh BO3MOXKHOE JajbHEllIee pa3BuTue (PU3MUECKUX MPOILIECCOB, a TaKXKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® [IPUMEHATHh pPA3JIUYHbIE METOJbI, MHCTPYMEHTHI W 3alpochl MpH TOHCKe U OTOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3nueckoit 3a1a4u;
® AHAIM3UPOBATh, CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(DOPMAIMIO PA3TUYHBIX
BUJIOB ¥ JOPM TMpeACTABICHUS;
® CAMOCTOSITEIbHO BBIOMpPATh ONTHUMANBHYIO (OpMY TMpeacTaBieHus WHGOpMAalUU U
WUTIOCTPUPOBATh pelIaeMble 3a/adll HECIOKHBIMU CXeMaMH, IuarpaMMaMu, HHON
rpaduKoil U UX KOMOMHALUSMHU.



KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe eliCTBHUS:

®B X0/¢ OOCYXJeHUs Y4eOHOTO Marepuala, pe3yJIbTaToB JTabOpaToOpHBIX paboT u
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM TEMBbl M BBICKA3bIBAaTh UJICH,
HAaIleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJIepKaHue 01aroKenaTeIbHOCTH OOIICHuS;

® COTIOCTABIISITh CBOM CYXKICHHS C CYXKJICHUSMH JPYrUX YYaCTHHKOB JIHAJIOTA,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

® BEIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMUCHbMECHHBIX TEKCTaX;

eIIyOIMYHO  MPEJACTABIATH  PE3yJAbTaThl  BBINOJIHEHHOTO  (DM3MYECKOTO  OIbITa
(9KcTIeprMeHTa, UCCIICAOBAHMS, IPOCKTA);

¢ [IOHMMATh W UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYATBHOW PabOTHI TIpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

S [IPUHUMATh IIEJIM COBMECTHOH JICSITELHOCTH, OPraHW30BBIBATH JICHCTBUS IO €€
JOCTIDKEHHUIO: PACIPeeIsiTh PO, 00CYKIaTh MPOLECCH U PE3yNIbTaThl COBMECTHON
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

® BHITIOJIHATh CBOIO YacTh pPa0OTHI, JOCTHTash KAa4eCTBEHHOTO pE3ylbTaTa IO CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JCHCTBHS C PYTUMHU WICHAMHU KOMAH/IbI,

® OIICHMBATh KaYeCTBO CBOETO BKJIJa B OOIIMI MPOIYKT O KPUTEPHSIM, CAMOCTOSITEIILHO
c(OPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEpcalbHbIEe YUeOHbIE 1€l CTBUA

Camoopranuszanms:

® BLISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHTYAIUAX, TPEOYIOMMX JJIsI PEIICHUS
(bM3UYECKUX 3HAHU;

® OPUEHTUPOBATHCS B PATUYHBIX TOAXOAAX TMPUHIATHS peHieHUH (MHIUBUIyaIbHOE,
MIPUHATHAE PEIICHUS B TPYIIIE, MPUHITHE PEIICHUH TPYIIIO);

® CaMOCTOSITEJILHO COCTABJISITh AJITOPUTM pelieHus (PU3MYecKOW 3amavyM WM IIaHa
HCCIeAOBaHUSA C YY4ETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH NpesiaraeMbic BApHUAHTHI PEIICHUIA;

e Jie1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

e JaBaTh a/ICKBATHYIO OIICHKY CUTYallUU U MpeJyiaraTh IiaH e€ U3MEHEeHHUS,

© 00BSACHATh MPUYUHBI JOCTHXKEHUS (HEJOCTHIKECHHSI) Pe3yJIbTaTOB JEATEIILHOCTH, AaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCHTHh KOPPEKTHUBBI B JCATCIBHOCTH (B TOM YHMCJIC B XOJ BBIMOJHEHHUS (PU3HUECKOTO
HCCIEAOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIBCTB, H3MCHHUBIIMXCS
CUTYaIUl, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEI;

® OLICHMBAaTh COOTBETCTBHE pe3y/bTaTa €M U YCIOBUIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4eloBeKa B XOJe CIOopa WM JUCKYCCHUHM Ha HAayYHYIO
TEMY, HIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

eIpH3HABaTh CBOE MpaBO Ha OMMOKY MpU pemieHuH GU3NYECKUX 3aJad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TaKOE K€ MPaBO APYTOro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

®UCTIOJIb30BATh MOHATHA: (U3MYECKHE H XUMUYECKHUE SBJICHUS, HAOIIOAEHUE,
SKCIEPUMEHT, MOJIeIb, TUIIOTE3a, CIUHHIBI (PU3MUYECKUX BEIMYHH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpPaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJEHCTBYIOIAsl cwia, Aedopmarus (ympyrasi, IUIacTUYecKasi), HEBECOMOCTD,
COOOIIAOIINECS COCY/IBI;

e paznuyaTh siBiieHUus (quddy3usi, TEIIOBOE ABUKEHUE YACTHUI] BEIICCTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJCICTBUE TeJl, paBHOBECHE
TBEPABIX TENl C 3aKpEIJIEHHOW OChbIO BpalleHWs, Mepefada JaBJ€HHUS TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBleHUE, IIaBaHUe T, IPEBpallleHus
MEXaHUYECKOH HEPTUH) IO OMHMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIEHUE M3YYEHHBIX (DU3MUECKHUX SIBJICHUH B OKpYXKAIOLIEM MHpE, B
TOM 4ucie (QU3NYECKHE SBJICHUSA B IMPHUPOJE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TE€XHUKE, BIMSHHE aTMOC(PEPHOTO AABJIEHHS Ha XUBOM OpraHusM, IUIaBaHHe pbIO,
pBIUard B TeJjie 4YeJlOBeKa, MpPU 3TOM IEPEBOJUThH MPAKTUUYECKYIO 3aJauy B y4eOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHHUI;

® OIIMCHIBATh U3yUEHHBIE CBOMCTBA TeNl M (pU3MUECKUe SBICHUS, HUCIOJIBb3YS (U3NYECKUE
BEJTMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSA
CKOPOCTb, CHJIa YIPYrOCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JaBlIEHUE
(TBEpHOrO TeEna, JKMAKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IJICYO CHJIBL, MOMEHT CHJIBbI, KOA(PQHUIMEHT TIOJE3HOTo JIEeHCTBUS
MEXaHU3MOB, KUHETHUYECKas U MOTEHIMaJIbHAsl dHEPrusi), MpH OMUCAHUHU MPaBUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYHH, UX 0003HAUCHUS U €TUHULIBI
(bu3MyYecKuX BEIUYUH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE MaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEJINYMH;

® XapaKTepH30BaTh CBOMCTBA Tell, (PM3NYECKUE SIBICHUS U MPOIIECCHI, UCIOJIb3YS MpaBuiia
CJIOKEHHUS CWII (BAOJIb OJHOU MpsMOi), 3akoH I'yka, 3akoH [lackas, 3akoH Apxumesa,
MpaBWJIO paBHOBeCcHs phiuara (OJ0Ka), «30J0TOE TMPABHIO» MEXaHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKOW PHEpPruH, MpPU 3TOM JaBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3alMCBIBaTh €r0 MaTEMaTHYECKOE BhIPAKECHUE;

© 00BACHATH (PU3UUECKHE SBJICHUS, IIPOLIECCHl M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluli  NPaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  MPUYHUHHO-
CJIEZICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 W3y4eHHBIX CBOWCTBa (PU3MUECKUX SIBICHHM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

epemiaTh pacy€THhle 3a7aud B 1—2 [EHCTBUS, HCHONB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIME (U3MYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a YCIOBUS 3aJauu
3aMMChIBaTh KPATKOE YCIOBHE, TMOJCTABIATH (DU3UUYECKUE BEIUYUHBI B (POPMYIBI U
MPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIE, HEOOXOAUMBIEC ISl PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (PU3NUECKOI BETUUNHBL;



® pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIH (HU3NIECKUX METOJIOB,
B ONMCAHHUU MCCIEAOBAHUS BBIJICNIATH IPOBEPSIEMOE IPEANOIOKEHUE (TUIIOTESY),
pa3nuyaTth U MHTEPIPETUPOBATH MOJYYCHHBIH PE3yNbTaT, HAXOAUTh OIIMOKH B XOJE
OTIbITA, JIEJIaTh BBIBOJIBI 10 €TI0 PE3yJbTaTaMm;

® [IPOBOJIUTH OIIBITHI N0 HAOMIOACHUIO (PU3MUYECKUX SBICHUHA WM (DU3NYECKUX CBOWMCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYIUPOBATH BHIBOJIBI,

® BBITIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHM, MAaccChl Tena, 00bEMa, CHUJIBI U
TEMIIEpaTyphl C KCIOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;

® [IPOBOJIUTH HCCIEAOBAHNUE 3aBUCHUMOCTH OJHON (DM3MYECKON BEIMYUHBI OT JPYrou ¢
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHHUN (3aBUCUMOCTH IyTH PABHOMEPHO JIBHXKYLIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN H HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAax
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTU OT YJUIMHEHMS MPYKUHBI, BbITAIKHBAIOIIEH
CWIbl OT OOBEMA MOTPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUU TUJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAaHUPOBAaHUM Y4eOHOTO HCCeOBaHUs, COOUpaTh YCTAaHOBKY M  BBINOJIHSTH
U3MepeHus, cleAysl MpPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

® [IPOBOJUTH KOCBEHHbIE H3MEpPEHUs] (UINYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBa
KUIKOCTH W TBEPAOrOo TeNa, CUila TPEHHsS CKOJIBKEHHUs, [IaBJIEHME BO3/1yXa,
BBITAJIKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasd Ha MOIPYKEHHOE B IKUIKOCTh TEJIO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHWU3MOB), CIEAYS MPEII0KEHHON
MHCTPYKIUUU: MIPH BBIMOIHEHUH U3MEPEHUN cOOUPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

ecoOMIOATh TMpaBWiIa TEXHUKM Oe3omacHocTH Mmpu  pabore ¢ J1abopaTOPHBIM
000pyI0BaHHEM;

e yKa3plBaTh MPUHIUIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONINECS] COCYIbI, OapOMETp, pblyar, MOJABHKHBIM U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTh;

® XapaKTepH30BaTh MPUHIIMIIBI ACWCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB
C OMOpPOHM Ha UX ONUCaHUS (B TOM YHMCIE: MOIIIUIHUKHA, YCTPOHCTBO BOJOMPOBOJA,
TUIPaBIMYECKU TIpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBON HACOC, apeoMeTp),
WCIIOJIb3YSl 3HAHUS O CBOMCTBaX (PU3MYECKHX SBICHUN U HEOOXOAMMble (U3NYECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

®IPUBOAUTH MpUMEpHl (HaXOOUTh HH(OpMAIMIO O MpUMepax) MHPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEIHEBHON MXU3HM Uil OOecredyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpudopaMu U TEXHUYECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEACHUS B
OKpYyKarollen cpene;

® OCYILECTBIISATh OTOOP HMCTOYHUKOB HMH(popManuu B HMHTepHETe B COOTBETCTBHU C
3aJJaHHBIM TOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLINXCS 3HAHUHI U ITyTEM CpaBHEHUS



Pa3IMYHBIX CTOUYHUKOB BBIJIENATH HHPOPMALIHIO, KOTOPAst SBJISIETCS MPOTHBOPEUMBON
WA MOXKET OBITh HEJJOCTOBEPHOM;

® IICTIOJIb30BATh IPH BBHIMOJHEHUHM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO JIUTEPATypy
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIQJIETh NMPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMU U3
OJHOM 3HAKOBOW CUCTEMBI B APYI'YIO;

® CO3/1aBaTh COOCTBEHHBIC KpaTKHE NMHCHMEHHBIC W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMAUU (PU3UUECKOTO COJACPKAHUSA, B TOM YHCIIE MyOJIMYHO JIeNaTh
KpaTKue COOOIICHUS O Pe3ysIbTaTax MPOEKTOB WM YUEOHBIX MCCIEOBAHUMN, IPU STOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPE3EHTAIINEH;

®[IpY BBIMOJHEHUH Y4YE€OHBIX MPOEKTOB M HMCCIENOBAaHUM pacrpeneisTh 00S3aHHOCTH B
IpyIIe B COOTBETCTBUH C OCTaBICHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHHUEM TUIaHa
NEeMCTBUM, aJeKBAaTHO OLEHMBATh COOCTBEHHBIM BKJIaJ B JESITEIBbHOCTb T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJIEMCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K koHiy oOyueHus B 8 kJacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

® 1ICTI0JIb30BATh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIEeCTBA, KPUCTAJUIMUECKWE U aMOp(QHbIE Telna,
HACBIIEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOUW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
1oJie, MPOBOJHUKH W AUDJIEKTPUKH, MOCTOSIHHBIA AIIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

epa3nuuaTh SBIEHUS (TEIJIOBOE pACHIMPEHHWE U CXKaTue, Tellonepeaaya, TeIIoBOe
paBHOBECHE, CMAauMWBaHWE, KaNWUIAPHBIC SBICHUS, UCHApEHUE, KOHACHCALMS,
IIJIaBJICHUE, KpucTaJ3amuss  (OTBEpJeBaHUE), KHUIICHUE, Terionepeaaya
(TerIonpoBOIHOCTh, KOHBEKIUS, W3IIy4EHUE), SNIEKTPU3ALUS Tel, B3aUMOJEHCTBUE
3aps/ioB, JCHCTBUSA AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JAEHCTBHE MAarHUTHOTO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMATrHUTHAS
WHIYKIKS) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (U3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIIEHUE U3YYCHHBIX (DU3MUECKHUX SIBJICHUN B OKpPY)KAIOIIEM MUDE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJIECHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uzinydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, MHEs, CHera,
JNIEKTpUYECKHE SBIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOe moje 3emid, Apeid MOI0COB, pOJib MAarHUTHOTO TMOJS JJS KU3HU Ha
3emiie, MOJIIPHOE CHSIHME, MIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO,
BBIJIEJISATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUH;

® ONMCHIBATh M3YYECHHBIE CBOMCTBA Tel U (PU3UUECKUE SBIICHUS, UCIOJb3Ys (pU3HUECKUe
BEJIMYMHBI (TEMIEpAaTypa, BHYTPEHHSAS JHEPrus, KOJMUYECTBO TEIUIOTHI, YHAEIbHAs
TEIUIOEMKOCTh ~ BELIECTBA, YJENbHAs TEIUIOTA IUIABJICHMS, YAEIbHAs TEIIOTa
napooOpazoBaHus, y/AelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA()(UIMEHT MOJIE3HOTO
JNEUCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTENIbHASI BIAXXKHOCTh BO3/yXa, JJIEKTPUUYECKUI
3aps], CHJa TOKa, DJJIEKTPUYECKOE HAIpSDKEHHWE, CONPOTHUBIIEHUE IIPOBOJHMKA,
yIeJIbHOE COMPOTHBIIEHHE BEIIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOTO TOKa), IpU



ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HUCIOIb3YyEeMbIX BEIHYUH,
0003HaueHHS ¥ eITUHHIBI (PU3NUECKUX BEIMYHMH, HAXOIUTHh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYIO (PU3MUYECKYI0 BEJIMYMHY C JPYTMMH BEJIHMYMHAMHU, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

® XapaKTepU30BaTh CBOWCTBA TeJl, (U3NYECKUE SIBICHUS U IPOLIECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
MNPUHIMUI CYNEPHO3ULUU MOJe (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHHUS
3apsja, 3akoH Oma juia ydacTka nenu, 3akoH JDxoyns—JIeHna, 3akoH coxpaHeHus
SHEPTHH, TPU STOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €ro
MaTeMaTHYECKOE BbIPAXKEHHUE;

® 00BACHATDH (PU3HUECKUE IPOLIECCH U CBOICTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYallui
MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHOCIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 |—2 JOrMYeckux IIaroB ¢ OMOpod Ha 1—2 H3y4YEeHHBIX
CBOMCTBa (PU3NYECKUX SABJICHUH, PU3MUECKUX 3aKOHOB MJI 3aKOHOMEPHOCTEH;

epemaTth pacy€THble 3aJaud B 2—3 JI€HCTBUS, HUCHOJB3YS 3aKOHbI U (OPMYIbI,
CBs3bIBalOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallM3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JUISl PEIICHUs 3aJauu,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE 1JIsl €€ pEelIeHUs, TPOBOJUTH PACUEThI U
CpaBHMBATh MOJYYE€HHOE 3HAUeHHE (PU3HUECKOI BETUYUHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PELIUTh MPHU MOMOIIU (PU3NYECKHX METOJIOB,
WCIIOJIb3YSl ONHMCAHHUE HCCIENOBaHUS, BBIJACIATh MPOBEPSIEMOE MPEAINOJIOKEHNE,
OLIEHUBATh MIPABUIILHOCTD MOPsKa POBEICHHSI UCCIIE0BAHUS, IENaTh BHIBOJIBI;

® [IPOBOJIUTH OIIBITHI [10 HAOMIOACHUIO (PU3NUYECKUX SBICHUN WK (PU3NYECKUX CBOUCTB TeEl
(kanWuIApHBIE  SBJICHWS, 3aBUCHUMOCTh JaBJICHMS BO3AyXa OT €ro o0béMa,
TeMIIepaTypbl, CKOPOCTH IIPOLIECCa OCThIBAHHSI ¥ HArpeBaHUs NPHU U3JIy4EHUHU OT LIBETa
U3IyJaoume  (Ioryiomaronei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEeMIepaTypbl KHJAKOCTH M IUIOIAAM €€ IOBEPXHOCTH, JNIEKTpHU3alMs Tel U
B3aMMO/ICHCTBHE 3JIEKTPUYECKUX 3apsAI0B, B3aUMOJEHCTBUE IOCTOSHHBIX MarHUTOB,
BU3YaJIM3al1sl MAarHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, JI€HCTBUS MarHUTHOIO IOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUraTels
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh IpoBepseMble MPEIIOJI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 IPEUIOKEHHOIO  00OpyIOBaHMs, OIMCHIBaTH XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

® BHIMOJIHATh IPSIMbIE M3MEPEHHs] TeMIIepaTypbl, OTHOCUTEIBHOM BIIaXXHOCTH BO3/yXa,
CHJIBI TOKA, HANpsDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX HMPHUOOPOB M JIaTUYUKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

® [IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DM3MYECKON BEIUYMHBI OT JPYroi ¢
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOIIAJU MNOMEPEYHOI0 CEYEHHs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJIHUK, OT HANPSIKEHUS HA IPOBOJAHHUKE,
HCCIIeIOBaHUE TOCIIEA0BATEIbHOIO U MapaJlIebHOTO COEIUHEHUN MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUpaTh YCTAHOBKY M BBINOJHATH M3MEpPEHHs, CIeays
MPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PE3yIbTaThl MOJYYEHHOH 3aBHCHMOCTU B BHJIE
TabaMIl U TpaduKOB, A€TaTh BBIBObI 110 pPe3yabTaTaM HCCIeIOBaHHUS;



® [IPOBOJIUTH KOCBEHHBIC H3MEpEHHsI (PU3UUECKUX BEIMYMH (yIeJNbHAs TEIUIOEMKOCTh
BEIIECTBA, CONMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh OKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIIEAys
IIPEI0KEHHON UHCTPYKLMH, ¥ BBIYUCIISATh 3HAUYEHUE BEJTUUHHBI;

ecoOmolaTh TIpaBWJIa TEXHUKA Oe3omacHOoCcTH Tipu paboTe ¢ J1aOOPaTOPHBIM
o0opynoBaHuEM;

® XapaKTepU30BaTh MPHHIIUIIBI JEHCTBUS N3yUYEHHBIX MPHOOPOB U TEXHHUYECKHX YCTPONCTB
C OIOpOW Ha MX onucaHus (B TOM 4YMCIIE: CHCTEMa OTOIUIEHHSI JOMOB, TMIPOMETD,
nmapoBasi TypOWHA, aMmIepMETp, BOJIBTMETP, CYETUHK OJICKTPHUUECKON OSHEPrHH,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTENIbHBIE AIEKTPONPUOOPHI (IIPUMEPHI),
ANEKTPUYECKHE MPENOXPAHUTENHN, DJIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSHHOIO
TOKa), HCIOJB3ysl 3HAHUS O CBOMCTBaX (U3MUECKHX SBIEHUA M HEOOXOIUMBbIe
(uznyeckne 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPONCTBA M HW3MEpUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (PKHUJKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHErO CrOpaHMsi, 3JIEKTPOCKOI, PEOCTar), COCTABISTH
CXEMBbI 3JIEKTPUUYECKUX LIeTel ¢ MOCIeI0BaTEeIbHBIM U MapajuleIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3finyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUYECKUX LEMeil;

®[IPUBOJIUTH MpUMEPHl  (HAXOAUTh UWHGPOPMALMI0O O TpUMEpax) MPaKTUYECKOTO
WCIOJIb30BaHUs (DM3MUYECKUX 3HAHWM B TOBCEIHEBHOM JKHU3HH ISl oOecreueHus
0e30mMacHOCTH TpHU OOpalieHMH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHs 3JI0pOBbsi M COOMIONEHHMS HOPM HKOJIOTMYECKOTO IOBEICHUS B
OKpY»Kalolllel cpene;

® OCYILLECTBIIATh MOUCK MH(OpManuu (pusnueckoro cojep:kanus B MIHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAHUM M NMyTéM CpaBHEHMs JOIOJHUTENIBHBIX MCTOYHHMKOB BBIJCIATH
UH(pOpMaIHIO, KOTOPas SABJISIETCS IPOTUBOPEYUBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® IICTIOJIb30BATh IIPH BBINOJIHEHUM Y4E€OHBIX 3aJaHMH HAyYHO-NOMYJISPHYIO JINTEPaTypy
(U3MYECKOr0 COAEp)KaHUs, CIpPaBOYHblE MaTepualbl, pecypchl cetu HMHTepHer,
BIaJeTh NPUEMAMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOM CUCTEMBI B JAPYT'YIO;

®CO3/1aBaTh COOCTBEHHBbIE IIMCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHus, 0000mas
MHGOPMAILIMIO U3 HECKOJBKHUX HCTOYHHMKOB (DU3MYECKOTO COJEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEACTAaBIATh  Pe3yibTaThl  MPOEKTHOM WMIM  HMCCIel0BaTelbCKON
JEeATeNbHOCTH, MIPU 3TOM IPAMOTHO MCIIOJIb30BaTh M3YyYEHHbIM NMOHATHMHBIN ammapar
Kypca (pU3UKH, COIPOBOXK/IATh BHICTYINICHUE IIPE3EHTALlUEH;

®IIpU BBHINOJIHEHUH Y4eOHBIX IPOEKTOB U UCCIEIOBaHMNA (PU3MYECKUX IPOIECCOB
pacripeniesiaiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMM 3aJayamH,
CIIEIUTh 3a BBINOJHEHWEM IIJJaHA JEHCTBUH U KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATEIBHOCTh  TIPYMIbI, BbICTpauBaTh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, TPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHiy oOyueHust B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

®IICIIOJIb30BATh IOHSTHA: CUCTEMA OTCYETA, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JIBMKEHUS, nedopmanus (yrnpyras, iacTudeckas),
TPEHHME, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IEpPETrpy3KH, LIEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPIOTO Teja, paBHOBECHE,



MEXaHWYECKHE KOJIeOaHWsI W  BOJIHBI, 3BYK, UWHQPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJHBI, IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CHIEKTPhl HWCIYyCKaHWS W TOTJIONICHWs, anbda, Oera- W ramma-
W3ITy4eHUs], U30TOIBIL, STICPHAst YHEPTeTHKA,;

epa3MuaTh SBICHUS (PaBHOMEPHOEC ¥ HEPAaBHOMEPHOE NPSIMOJIMHCHHOE IBWKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBIXKEHUE, CBOOOHOE MaICHUE TeJl, PABHOMEPHOE
JIBUKCHHEC II0 OKPYXHOCTH, B3aWMOJCHCTBHE TEJ, PEAKTHBHOC JBW)KCHHE,
KoJiebaTelbHOE JIBIDKCHHE (3aTyXalIIMe W BBIHYXKICHHBIC KOJIcOaHUs), PE30HAHC,
BOJIHOBOE JIBH)KCHHE, OTPAKEHUE 3BYKa, MPSIMOJIMHEHHOE pPaCIpOCTPaHCHHE,
OTPaKECHUE U MPEJIOMJIEHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JI0KEHUE
0ermoro cBeTa B CIEKTP W CIIOXKCEHHE CHEKTPAIBHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBCHHAS PaMOAKTHBHOCTh, BO3ZHUKHOBEHUE JIMHEWUYATOTO CIIEKTpA W3ITyUCHHS)
M0 ONHCAaHWI0 WX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
naHHOe (U3UUECKOE SBIICHHUE,

® PacIio3HaBaTh MPOSBICHUE M3YYCHHBIX (U3NYCCKUX SBICHUH B OKpYKaromeM Mupe (B
TOM 4YHciie (PU3HUECKUE SBIICHUS B TPUPOJIC: TIPHIUBLI M OTJIUBBI, TBMKEHHUE TUIAHET
COJTHEUHOU CHCTEMBI, PEAKTUBHOEC JIBIKCHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSCCHHME, CEHCMHUYECKHWE BOJIHBI, I[yHaMH, 3XO, IIBeTa Tell,
ONTHYECKUE  SBJICHUS B  TPHUPOJAC, OHOJOTHYECKOE  JICHCTBHE  BUIMMOTO,
yIbTPaHOIETOBOTO M PEHTTEHOBCKOTO HW3JIYUCHHH, €CTECTBEHHBIM PaJMOaKTHUBHBIN
(OoH, KOCMHUYECKHE JIy4YH, PATUOAKTHBHOC W3IYYCHHE TPHUPOJHBIX MHHEPAJIOB,
NecTBHE palMOaKTUBHBIX M3IYYeHUN Ha OpraHu3M 4ejoBeKa), IPU 3TOM MEPEBOINUTH
MPAaKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIJEIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBJICHUM;

® OIIUCHIBATh U3yUEHHBIE CBOMCTBA TeNl W (pU3MUECKue SBICHUS, HUCIOJIB3YS (U3NYECKUE
BEJIMYMHBI (CPEIHSSI U MTHOBEHHAs CKOPOCTh Tella MPH HEPaAaBHOMEPHOM JBM)KCHHH,
yCKOpEHHE, MepeMelleHre, MyTh, YIJoBas CKOPOCTb, CHja TPEHHs], CHJIa YIIPYrOCTH,
CHJIa TSOKECTH, YCKOPEHHE CBOOOTHOIrO MaJeHHs], BEC Tella, UMITYJbC Tella, UMITYIIbC
CWJIBI, MeXaHN4ecKas paboTa U MOIIHOCTb, MOTEHLIMATIbHAS HEPIUsl Teja, MMOJAHITOTO
HaJ| MOBEPXHOCTHIO 3eMJIM, OTEHIIMAIbHASI SHEPTHsI CXKATON MPYKUHBI, KWHETUYECKAs
SHEprusi, MOJIHAS MeEXaHW4ecKas SHeprusi, Mepuoj M YacToTa KoJieOaHWii, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTejb MPEeIOMIICHUS
Cpelbl), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (DPU3MUECKUN CMBICT HCHOJIb3YEMbIX
BEITMYMH, OOO3HAUYEHUS M EIUHUIBI (U3NYECKUX BEIMYMH, HAXOIUTh (QOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIUYHHY C JPYITMMH BEIHYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJIMYMH;

® XapaKTepH30BaTh CBOMCTBa TeJ, (PU3MUECKUE SIBICHUS M MPOIECCHI, UCTOJb3YsS 3aKOH
COXPAaHEHHUS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIMI CYNEPIIO3UIIUN CHI,
MPUHIIUI OTHOCUTENBHOCTH [ anunes:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYIIbCA,
3aKOHBI OTPAXEHHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXpaHEHHS 3apsIoBOTO U
MaccoBOTO 4HMCEI TpHU SACPHBIX pEaKIUsIX, MpPU OTOM JaBaTh CIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMMCHIBATh €TO0 MaTEMaTHUYECKOE BBIPAKCHHE;

© 00BSACHATH (PU3MUECKUE TIPOLIECCH U CBOMCTBA TEM, B TOM YHCJIE U B KOHTEKCTE CUTYaIUit
MPaKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBISABIATH MPUUMHHO-CIEACTBEHHBIE CBSI3H,
CTpOUTH OOBSICHEHHE M3 2—3 JIOTHYECKHUX IIaroB C OMOpPOW Ha 2—3 H3YYEHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, (PU3HMUECKUX 3aKOHOB MITM 3aKOHOMEPHOCTEH;



e pemiaTh pacu€THbIC 3a/1auu (OMHUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHMII), UCTIOIb3YS
3aKOHBI U (POpMyJbl, CBsS3bIBAarOIIUE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBHS 3a/layd 3alMChIBaTh KpPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOMINE WU
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC Ul PELICHHUS,
MPOBOJUTH pAacy€Tbl W OILECHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(u3HYECKON BEIIMYNHEL;

® pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOLIH (U3NIECKUX METOJIOB,
WCTIOJNBb3ysl OINUCAHWE WCCIENOBAHMS, BBIICIATH IPOBEPSIEMOE IPEIIOJI0KECHNUE,
OIICHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS HCCIEIOBAaHUS, NeNaTh BBIBOJIBI,
MHTEPIPETHUPOBATH PE3YJIbTAThl HAOIIOICHHIA U OIIBITOB;

® [IPOBOJIUTH OTIBITHI IO HAOMIOACHUIO (PU3NYECKHUX SBICHUN WM (PU3NIECKUX CBOHCTB TEJ
(n3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHs JHEPTrUH, 3aBUCHUMOCTH
nepro/ia KoJieOaHuit MpyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTY/bl MAJIBIX KOJIEOaHHA, MPSMOIMHEHHOE paclpoCTpaHeHHe
CBETa, pa3lio’KeHUe Oeloro CBeTa B CIEKTp, M3YYCHHE CBOWCTB H300paKEHHsS B
TUIOCKOM 3€pKajie M CBOWCTB HW300pakeHHUsS TMpeaMera B COOHMparomield JIMH3E,
HaAOJIO/IGHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHUsS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO Habopa 000pyIOBaHMSI, OTIMCHIBATH XO/I OTIBITA U
€r0 pe3ybTaThl, (HOPMYITUPOBATH BHIBOIHI;

® IPOBOJIUTH TPH HEOOXOJWMOCTH CEpHUI0 TPSMBIX HW3MEPEHWH, OMpeAessis cpenHee
3HauUeHUE H3MepsieMol BeIMuMHBl ((OKYyCHOE pacCTOsIHHME COOMparoueil JUH3bI),
000CHOBBIBATH BBIOOP crtoco0a n3MepeHus (M3MEPUTEITLHOTO MTPUO0pa);

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (U3MYECKUX BEIUYMH C HCIOJIb30BAHUEM
NPSIMBIX HM3MEPEHUN (3aBUCHUMOCTh IYTH OT BpPEMEHU IPH PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOM CKOpOCTH, TMepuoja KoyiebaHHl MaTeMaTH4ecKOTo
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIrjla OTPa)XC€HHUsS CBETa OT yrja MaJeHUus U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBaTh UCCIIEJOBAHHUE, CAMOCTOATEIHHO
coOuparb yCTaHOBKY, (UKCHPOBATh pPE3ylbTaThl IOJYYEHHON 3aBHUCHUMOCTHU
(¢bu3nuecKux BETUYMH B BUIE TaOMUIl U rpaduKOB, AeiIaTh BBHIBOJBI M0 pe3ylbTaTam
WCCIIeIOBAHUS;

®[IPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKHX BEIMYUH (CPEAHAS CKOPOCTh H
YCKOpEHHUE Tejia MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOIHOIO MaJeHus,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUsS CKOJBKEHHs, MeXaHU4eckas pabora u
MOIIIHOCTh, YacTOTa W Tepuoja KoJIeOaHWHd MaTeMaTHYeCKOro U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOuparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh H3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHATH
U3MepeHusl, CleAys MPesIOKEHHON MHCTPYKIHMH, BBHIYUCIATH 3HAYCHHE BEITUYHMHBI U
aHAJM3UpPOBaTh IOJyYEHHbIE pe3yJabTaThl C Y4YETOM 3aJaHHON MOTPEIIHOCTH
U3MEPEHUN;

ecoOmo/iaTh IpaBWIa TEXHUKH Oe3omacHOocTH Tmpu paboTe ¢ J1aOOPATOPHBIM
obopynoBaHueM;

® pa3IMuaTh OCHOBHBIEC MPU3HAKHU U3YUYECHHBIX (DU3MUECKUX MOJIENe: MaTepralibHas TOYKa,
aOCoOJIIOTHO TBEPJAOE TENO, TOYEYHBIH MCTOUYHUK CBETa, JIyd, TOHKas JIMH3A,
TJIaHEeTapHask MOJIENIb aTOMa, HYKJIIOHHAS MOJIENIb aTOMHOTO SIpa;

® XapaKTepH30BaTh MPUHIIMIIEI ACWCTBUS H3YYCHHBIX PUOOPOB U TEXHUUYECKUX YCTPOUCTB
C Omopoil Ha HUX ONHMCaHUSA (B TOM 4YHUCIE: CIMIOMETpP, JATUYUKU MOJOKEHHUS,



paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OYKH, TIEPUCKOII, (poToanmapar, ONTUIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, J03MMETp, KaMepa BuiabCOHa), HCIOJIB3Yysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

® IICII0JIb30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX YCTPOMWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IMPU PELICHUH y4eOHO-
MPAaKTUYECKUX 3ajad, ONTUYECKHE CXEMBI Uil MOCTPOCHUS M300paKEeHHUH B TUIOCKOM
3epKaJie ¥ coOMparomieit TuH3e;

®IPUBOJWUTH TpPHUMEPHl (HAXOOUTh HMHPOPMALMIO O TpUMEpax) MPAKTHYECKOTO
HCIO0JIb30BaHUS (PU3MUYECKUX 3HAHUM B IOBCEAHEBHOM JKU3HM sl oOecreueHus
0e30MacHOCTH NIpHU OOpalieHuH ¢ OpudopaMH M TEXHUYECKMMM YCTPOWHCTBAaMU,
COXPAaHEHHUS 3/70pOBbsi M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cpee;

® OCYIIECTBJIATh MOUCK HH(OpManuu (¢u3ndeckoro cojepxkaHuss B VIHTepHeTe,
CaMOCTOSITENIBHO (POPMYNIHpPYsI MOUCKOBBIA 3alpoC, HAaXOOUTh IyTHU OIpeAeIeHUs
JOCTOBEPHOCTH TMOJIyYeHHOM UH(POpMalud Ha OCHOBE HUMEIOLIMXCS 3HAHUU U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

® 1ICTI0JIb30BAaTh MPU BBIMOJTHEHUM Y4YEOHBIX 3aJaHUN Hay4yHO-TIOMYJSPHYIO JHUTEpaTypy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHusi MHGOpMaLUU U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYT'yIO;

® cOo3/1aBaTh COOCTBEHHBIE MMChbMEHHBIE M YCTHBIE COOOIIEHHSI HA OCHOBE MH(pOpPMAINH U3
HECKOJIbKUX HCTOYHHUKOB (PU3MUYECKOTO COJEp)KAaHUSA, MyOIMYHO THPEACTaBIAThH
pe3yJIbTaThl IPOEKTHOM WIIM MCCIIEN0BATEIbCKOU NEATEIBHOCTH, IIPA 3TOM I'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHHWHBIN ammapaT W3y4aeMoro pasnena (U3UKA |
COINIPOBOKJATh BBICTYIUICHHE IIpe3eHTalMed ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMUHACCROE ABIreHHe https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5



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

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBaHTOBBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHME M 0000IIEHNE COMCPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa Konrtpoabubie | IlpakTuueckue HppoEkic
Bcero oOpa3oBartejibHbIE
padoThI padoTsbI pecypest
1 ®u3nka — Hayka o npupoje. SABineHus 1
npupoibl. Du3ndeckue sBICHUS
) MexaHu4eckue, TEIIOBBIC, IEKTPHUIECKHE, 1
MarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 ®dusndecKkre BEIMUYUHBI U X U3MEPCHUE 1
Ypok-uccnenoanue "N3mepenne
4 TEMITepaTyphl IPH MIOMOIIH KUIKOCTHOTO 1 1
TEpPMOMETpA U TaTYUKA TeMIepaTypsl"”
Kak ¢u3uka u qpyrue ectecTBeHHbIEC HAYKU
5 HU3y4daroT npupoay. EcrecTBeHHOHaY4YHbIN 1 bubnuoreka [JOK
MeToJI mo3HaHus. Onucanue PU3nIecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUH C IIOMOIILIO MOJZEIEH
Ypok-uccnenoBanue "[IpoBepka rumoTessl:
5 JAbHOCTH MOJETA MIapUKa, MYIIEHHOTO 1 1
TOPU30HTAIILHO, TeM 00JIbIlIe, 4eM O0JIbIlIe
BBICOTA ITyCKa"
Crpoenue BemectBa. OMBITHI,
7 JI0Ka3bIBAIOIIUE TUCKPETHOE CTPOCHHE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BellleCTBa
8 JIBr>KeHHEe 4yacTHIl BEIecTBa 1 bubmuoreka [JOK



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

https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI MO

9 HaAOJIOIEHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHbie COCTOSIHHS BEIIECTBA
B3anmocCBs3b MEX Iy CBOMCTBAMU BEILIECTB B
11 Pa3HBIX arperaTHeIX COCTOSHUAX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCco0OEHHOCTH arperaTHBIX COCTOSTHUN BOIBI
12 Mexannueckoe aBrxeHue. PaBHoMmepHoe u bubnuorexa [JOK
HEPAaBHOMEPHOE JIBI)KCHHUE https://m.edsoo.ru/ff0a05c6
bu6moreka [IOK
13 CKopoCT®. EAHHILb! CKOpoCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABMKEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akon unepiuu. Bzanmoaeiicteue
15 TEeJ KaK MPUYNHA U3MEHEHUSI CKOPOCTH bubmorexa [IOK
https://m.edsoo.ru/ff0a0c10
JBUKECHUS TEJ
16 IInoTHoCTh BemecTBa. Pacuetr maccel u bubnuoreka [JOK
o0beMa TeJia 1o €ro TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTH TBEPAOTO Telay
18 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapaKTepUCTUKa B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
20 JIaGopatopHas pabota «3yuenue

3aBHCHUMOCTH pacTsbKeHus (aedopmariim)



https://m.edsoo.ru/ff0a013e
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

NIPYKHAHBI OT IPUJIOKEHHON CUIIBD)

21 SABnenue tarorenus. Cuia TsDKECTH
CBs13b MEXly CUJION TSXKECTH U Maccoi

22 tena. Bec Tena. Pemenne 3amaq mo teme bubmorexa HOK
" " https://m.edsoo.ru/ff0al778

Cuna TspKecTu

23 Cuna TsHKeCTH Ha JAPYrux IUlaHeTax. bubnuotexa [JOK
DU3NYECKUE XAPAKTEPUCTUKH TNTAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [IOK

24 Hsmepertne cit. JitavoMeTp https://m.edsoo.ru/ff0al8cc

bu6moreka [IOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778

26 CroxxeHue AByX CHJI, HAMPABJIEHHBIX MO bubnuorexa [JOK
OJHOM mpsAMOU. PaBHOEHCTBYIOIIAS CHTT https://m.edsoo.ru/ff0ala70

97 Pemrenue 3agad mo reme
"PaBHOneiicTBYyIOIIAsA Crt"

28 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubnuorexa [JOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabdora «3y4yeHue

29 3aBUCUMOCTHU CHUJIbI TPEHUS CKOJIBXEHUSI OT bubnuoreka [JOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEM»

30 Pemenue 3a1ay Ha onpeneneHue
PaBHOJICHCTBYIOLIEH CUIIbI
Pemenue 3agau o Temam: «Bec Tenay,

31 «I'padprueckoe n300paxkeHue cuim, Bubmmorexa LIOK

& https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIGHCTBYIOIIAS CHIDY
39 KonTtponsHas paboTta o Temam:

«MexaHn4deckoe JABUKCHUCY, «Macca,



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

IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuimy, «CHuibn

Hasnenne. CriocoObl yMEHbIICHUS U

bu6mmoreka [IOK

33 YBEJIIMYEHHUSI TaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a bubnuotexa [JOK
0T 00bEMa, TeMIepaTyphI https://m.edsoo.ru/ff0a2376
35 [Iepenauya naBneHus TBEPIBIMU TEIAMH, bubnuorexa [JOK
KUJKOCTSAMHU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuotexa [JOK
JIeHCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo teme «Jlapnenue B bu6moreka [IOK
JKHIKOCTH U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bubnuoreka [IOK
38 Coobuaionuecs cocyzel https:// m.edso;I ru/ff0a2970
39 IM'uapaBnuueckuii mpece Bubnmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [lopuiHeBoit )KUAKOCTHBIN
Hacoc
Atmocdepa 3emun. [IpuanHsb
41 CYIIIECTBOBAHUS BO3IYIIHONW 000JIOYKH bubnuoreka [JOK
3emiu. 3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl YDOBHEM MOPS
bubnunoreka [JOK
42 Bec Bo3nyxa. ATmMocdepHoe qaBieHue httos//m.e dsoc])_.[ru /#0a2b5a
43 N3mepenune atmocdepHoro napieHus. OnpIt bubnuoreka [IOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTB aTMOC(HEPHOTO JaBICHUS OT bubnmoreka [JOK

BBICOTBI HAJl YPOBHEM MODPS

https://m.edsoo.ru/ff0a2fc4



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

Bapomerp-anepous. ATmocdepHoe

bubnuoreka [IOK

45 JTABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a1a4 o Teme "ATmocdepHoe
naBiieHue"
JlelicTBUE )KUJIKOCTH M Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO0. ApXHUMeI0Ba brbamorexa [OK
https://m.edsoo.ru/ff0a3276
cuma
JlabopaTopras pabora «OnpeneneHne
48 BLITaJI;KHBEIOmepﬁ CUJIBI, nei?cmyromeﬁ Ha bubmmorexa [TOK
https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B JKHIKOCTH)
JlabopaTopHas paboTa 1Mo Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6moreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOU B )KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJla»
bu6moreka [IOK
>0 [lnapanie Tex https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas padora "KoHcTpynpoBanue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJAKU U
ornpejesneHue e€ rpy3onoabEMHoOCTH"
Pemenne 3agau mo temam: «IlnaBanue
52 cynoB. Bo3ayxomnaBanuey, «JlaBienue bubmorera [JOK
. https://m.edsoo.ru/ff0a3654
TBEP/IbIX TEJ, )KUJIKOCTCH U Ta30B»
KontponbHas padoTa o Teme «/laBieHue
53 TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B» /
Bcepoccuiickas npoBepouHasi paboTa
bu6mmoreka [JOK
>4 Mexanmuricckas padota https://m.edsoo.ru/ff0a3f82
55 MoutHocTs. EQUHUIEI MOIIIHOCTH bu6mmoreka [JOK



https://m.edsoo.ru/ff0a2fc4
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

VYpoxk-uccnenopanue "Pacuér MolHOCTH,

% pa3BUBaEMO MpU MO IBEME TI0 JiecTHHULIE" 1
57 IIpocTeie Mexanu3mel. Peryar. PaBHoBecue
CHJI Ha pblyare
Pbruaru B TexHUKE, OBITY M TIPUPO/IE.
58 JlaboparopHas padota «lccrnenoanme 0.5 bubmorexa HOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUW PAaBHOBECHUS PhIYaray
59 Pemienue 3a1au 1o Teme «Y CJI0BUS bubmmoreka [{OK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent mosesnoro aercTpust
60 MexaHm3ma. JlabopaTtopras padbora 0.5
«M3mepenne KIIJ] HaKIOHHON MIIIOCKOCTH
61 Pemenue 3agau o reme "Pabora, bubnuorexa [JOK
mortHocTh, KIT" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunetnueckas u bubnuoreka [IOK
MOTEHIUAJIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUSI MEXaHUUECKON IHEPTUH bubmmorexa [JOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAJILHOE ONIPECIICHHE
64 W3MEHEHUS KHHETUYECKOU U 1
MOTEHIIMATLHON SHEPT UM MPHU CKaThIBAHUU
TeJa 10 HAKIOHHOM MJIOCKOCTH"
65 HTorosas kKoHTpoJbHAs paboTa
66 PezepBHblit ypok. PaboTta ¢ Tekctamu mo bubnuoreka [IOK
TeMe "MexaHnueckoe OBMKeHue" https://m.edsoo.ru/ff0a4ee6
67 PezepBHblit ypok. PaboTta ¢ Tekctamu mo bubnuorexa [IOK



https://m.edsoo.ru/ff0a3f82
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

TeMe «/laBieHue TBEPABIX Tell, )KUAKOCTEN U
ra3oB» / Bcepoccuiickas npoBepodHas

https://m.edsoo.ru/ff0a4ffe

pabora
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o 1
teme "PaboTa. MomuocTs. JHeprus”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
nudpoBbIie
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue op
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BelllecTBa Ha 1
OCHOBE MOJIOKEHUH MOJIEKYISIPHO-
KUHETUYECKON TEOPUU
bu6moreka [IOK
5 Kpucrannunueckue u amopdHsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe pacIMpeHHue U CKATUE 1
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIIOBOTO JIBUYKEHUS YACTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnuoreka [IOK
BHYTPEHHEHN HEPruu https://m.edsoo.ru/ff0a5c60
bubnunoreka [JOK
10 Buas! Tennonepenaun 1 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

VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCII0JIB30BaHUE TEIUIOBBIX CBOICTB BEIIECTB bubnmorera [TOK
https://m.edsoo.ru/ff0a65c0
1 MaTepUasioB B LIEIAX dHeprocOepexeHus"
12 KonnuecTBo TemnoTsl. Y AenbHas bu6mmoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIIOBOTO OanaHca. bubnnoreka [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
14 SIBIICHUS TEIUI000OMEHA MPY CMEIIMBAHUN bubmmorexa [OK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM W TOPSTYEH BOJIBI
Pacuer xommdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJICIIIEMOTO MM TTPH OXJIaXKICHUU
16 JlaGopaTtopHnas padorta "Onpenenenue bubnuoreka [IOK
YAEIbHOW TETIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHME
18 KPUCTAJTTMYECKUX TeJl. Y IeJbHas TerioTa Bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
19 JlaboparopHnas padota "Onpenenenue bubnunoreka [JOK
yIeJIbHOW TEIJIOTHI TUIaBJICHUS JibJa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temnora
21 napooOpa3oBaHUs U KOHJICHCALIUH. bubnuoreka [IOK

3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EepHOTO JJaBJICHUS

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
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22

Brnaxxnocts Bo3ayxa. JlabopaTopnas padora
"Onpenenenrie OTHOCUTEILHOM BIAKHOCTH
BO3IyXa"

bubmnoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1au Ha onpeesieHne BIa)KHOCTH
BO3/lyXa

24

[TpuHIMIB pabOTHI TEIJIOBBIX JBUTATEICH.
[TapoBas TypOuna. JIBurarenb BHyTPEHHETO
CrOpaHus

25

KII/ TermoBoro npuratens. TennoBbie
JIBUTATENIH U 3alIATA OKPYKAIOIIEH Cpebl

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHMsI U MPEeBPALLEHHS SHEPTUN
B TEIUIOBBIX IMpoOIlECccax

27

[ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe
"TemnoBreie sBneHus. 3Menenne
arperaTHbIX COCTOSIHHI BemecTa'

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbras padota o teme "TeruioBbie
sBIeHUs. VI3MeHeHne arperaTHbIX
COCTOSIHMHU BeriecTna"

bu6moreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tei. [[Ba poaa
ANEKTPUIECKUX 3apSAI0B

30

Ypoxk-uccienoBanue "DieKTpusaius Tei
WHJYKIUEN U IIPU CONPUKOCHOBEHHUU"

31

B3aumonelicTBue 3apspKEHHBIX TeIl. 3aKOH
Kynona

bubnuorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

aﬂeKTpI/ILIeCKOG II0JIC. HaprI)KCHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UINH IJICKTPUICCKUX mojeu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn QJICKTPUYICCKHUX 3apsAa0B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHUs IEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TPUMEHEHUE CBOMCTB bubnuotexa [JOK
BIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €T0
36 C}HIIGCE‘BOB&HI/I?L HCTZ‘IHI/IKI/I Bubnuorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JlefcTBHS DIEKTPUUECKOTO TOKA Bubmrorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 AIIEKTPUUYECKOTO TOJISl Ha TPOBOTHUKH U 1
JUDIIEKTPUKNA"
39 DIJIEKTPUYECKHUI TOK B METaslIax, bubnuoreka [JOK
JKUJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTprudecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna Toka. JlabopaTopHas pabora 05 bubnuoreka [JOK
"M3mepeHue u peryaupoBaHue CUiibl Toka" https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsKeHue. BoiabT™meTp.
42 JlabopaTtopHnas padota "U3mepenue u 0.5 bubmorexa HOK
| https://m.edsoo.ru/ff0a9%e14
perylupoBaHUE HAMPSKCHUS
43 ConpoTuBieHUE IPOBOAHUKA. Y I€TBHOE bubnuoreka [JOK
COIIPOTUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBIIEHUS 1 bubnunoreka [JOK
MIPOBOJIHUKA OT €r0 JUIMHBI, IUIOLIAI1 https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CeUEHUs U Marepuana"
45 3aBUCHUMOCTD CUJIbI TOKA OT HAIPSHKEHUSI. bubnuoreka [JOK



https://m.edsoo.ru/ff0a8ef6
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3axon Oma Juid yyacTka Lenu

https://m.edsoo.ru/ff0aa44a

JlaboparopHas padota "HMccrnenoanne
3aBUCHMOCTH CHJIBI TOKA, HYILETO Yepe3

bu6mmoreka [{OK

46 PEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [locnenoBarenpHOE U NapauIEIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
48 CJI0KEHUS HAPSHKEHUM PU bubnuoteka [JOK
MOCJIETIOBATEIBHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHnas pabota "IIpoBepka npasuiia
49 TUTST CEIJ'IBI I")FOKa Ir)[pI/I HapaHJP;eHBEOM ’ brbmmorexa [OK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bubnuoreka [JOK
JUISL Pa3JIMYHOTO COEAMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuoreka [IOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHnas padorta "OnpeneneHue bubnuorexa [JOK
paboOTHl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuYecKue IenH 1 MoTpeOuTenu
53 ANIEKTpUYECcKoii sHepruu B ObITY. KopoTkoe bubmmorexa [JOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJIBLHOU paboTe MO TeMe
54 "DnexTpudeckue 3apsaabl. 3apsHKEHHBIE Tella bubnuorexa [IOK
" ux B3aumoaeuctBusl. I1ocToSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"
55 KonTposneHas paboTa o teme bubnuorexa [IOK
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"DnekTpuueckue 3apsabl. 3apsLKeHHBIC Tea
# ux B3aumoacucTaus. I1ocToSHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas
poBepoYHasi pabora

https://m.edsoo.ru/ff0abea8

56

ITocTossTHHBIE MarHUTHI, UX B3aUMOJICHICTBIE

57

VYpoxk-uccnenosanue "M3ydenue nonein
MMOCTOSTHHBIX MAarHuTOB"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe 1101e. MarauTHOE ToJIe 3eMITH U
€ro 3Ha4YeHue I )KU3HU Ha 3emIie

bubmmoreka [{OK
https://m.edsoo.ru/ff0acOba

59

OmneiT Opcrena. MarautHoe nose
JIEKTPUUYECKOT0 TOKa MarHuTHoe nose
KaTylmKu ¢ TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0acld2

60

HpI/IMeHeHI/Ie BHGKTpOMaFHI/ITOB B TCXHHKC.
JlabopaTtopHnas paborta "M3ydeHue necTBus
MAarHuTHOTO MOJISl HAa MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOoABUTaTENb OCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31EKTpOABUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHcTpyupoBaHue u u3yueHue paboThl
aieKTpoaBuraresns"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna

63

DnektporeHepatop. CocoObl MOTydeHUS
ANEKTPUUECKOI IHEPTUU. DIEKTPOCTAaHIIUU
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTUH

64

[ToaroToBka K KOHTPOJLHOU paboTe MO TEMe
"DJIeKTpUUECKHE U MAarHUTHbBIE SABJICHUS"



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

65 KonTtposnsHas paboTa o teme 1 bubmuoreka [IOK
"DneKTpUYecKue U MarHUTHBIE sIBJICHUA" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 bubnuorexa [JOK
teme "TeroBble siBaeHUS" https://m.edsoo.ru/ff0acc5e
PesepubIit ypok. PaboTta ¢ Tekctamu no
" . . " bubnuorexa [JOK
67 teme "[10CTOSHHBIN SNeKTPUIEeCKUl TOK" / 1
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas nmpoBepouHas paboTa
68 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o 1
TeMe "MarauTHbie SBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue 0BpazoBaTENBHbIC
padoTsI padoThbI pecypest
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmmoreka [{OK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE TPAMONIMHENHOE BHKEHNE 1 bubamorera LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
CpenHsist © MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHelHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JBIMKEeHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopnas padora "Ompeneienue
7 yCKO;)eHI/I;II) TCH;) npu paBHOI})/CKOpeHHOM 1 1 bubmmorexa [IOK
. " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH
8 CBoOoauoe nmagenne ten. OnelTe [Nanunes 1
PaBHOMEpHOE ABIMKEHHE IO OKPYKHOCTH.
9 [lepuon 11:1) JacToTa O6paIJ_[eHI/I$I.p J}_]I);I(HeﬁHaﬁ Hu 1 bubmorexa [TOK
https://m.edsoo.ru/ff0ael76
YIJ10Bast CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 IlepseIii 3akoH HproToHa. BekTop cuiibl bubnuorexa [IOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HertoToHa. bubnuorexa [IOK
PaBHozelicTByIOImAs cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cynepno3unus cui E;i?;;f;ifﬁ;:maeg 82
14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bubnuotexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka EtTiH;;T:;z?r(zﬁf Daeca2
16 Pemenue 3agau no reme «Cumna ynpyroctm»
17 JlabopaTtopHnas pabora «OnpeneneHue bubnuorexa [JOK
YKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cna Tpetis https:// m.edso;I ru/ff0af738
bubnuoreka [IOK
19 Pemenne 3agau mo reme «Cuiia TpeHUSD» httos://m.e dsogru /f0afa26
20 JlaGopaTtopHnas padorta "Onpenenenue bubnuoreka [JOK
ko3 duimenTa TpeHUs CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agau o treme "3akonbl HeroToHa. bu6mmoreka [JOK
Cuina ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuna TspKeCcTH M 3aKOH BCEMHUPHOTO bubnuoreka [JOK
TATOTCHUS. Y CKOPEHHE CBOOOHOTO MaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Tex BOKpyr
23 rpaBUTalMOHHOTO IeHTpa (ConHevHast
cuctema). ['anmaktuku"
24 Pemenue 3amau no teme "Cuna TSDKECTH U bu6mmoreka [JOK
3aKOH BCEMHPHOTO TArOTEeHUs" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHUYecKas CKOPOCTb. bubnuorexa [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepualbHON TOUKHU.
AOcomoTHO TBEpIOE Teso. PaBHOBECHE

bu6mmoreka [{OK

26 TBEPJOTO TENA C 3aKPEIUIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cwibl. LIeHTp TspkecTn
PaBHOBecue MaTepuasbHON TOUKHU.
97 AOcomoTHO TBEpHOE Teno. PaBHoBecHe
TBEPIOTO TeJa C 3aKPEIIEHHOI 0ChIO
BpaieHuss. MoMeHT cwibl. LleHTp TshkecTn
28 Pemenue 3agaq nmo reMe "MOMEHT CHIIBL. bu6moreka [IOK
Lentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToarotoBka K KOHTPOJBHOU paboTe Mo Teme
29 "MexaHH4eCKOe IBHKEHHE. bubmorexa HOK
N https://m.edsoo.ru/ff0b0408
Bsaumonetictue Tea"
KonTtponbHas paboTa o teme
30 "MexaHN4ecKO€e IBIKEHUE. bubmmorexa TOK
N https://m.edsoo.ru/ff0b06ec
Bsaumonelictue Tea"
Nmnynec tena. Ummnynbe cuibl. 3aKoH
31 COXpaHEHUs UMITYJIbca. YTIPYTroe u bubmorexa HOK
. https://m.edsoo.ru/ff0b07fa
HEeYIpyroe B3auMoIeCTBHE
32 Pemenue 3aga4 no teme "3aKkoH COXpaHEHUS bubmuoreka [JOK
uMmynbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenus "PeakTuBHOE IBHKEHUE
B IIPUPOJIC U TeXHUKE"
bu6mmoreka [JOK
34 Mexannyeckasi paboTa U MOIITHOCTb httos://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK

CHJIbI TPCHUMA

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Jlaboparopnas pabota «Onpenenenue
pabOoTHI CUJIBI TPEHHSI TPH PABHOMEPHOM

36
JBUKCHUH TEJa 110 TOPU30HTATBHON
MTOBEPXHOCTH»
37 Cas13b sHepruu U padoTsl. [loTeHnnanbHas
JHEprus
38 Kunernueckas sueprus. Teopema o bubnuoteka [JOK
KMHETUYECKON YJHEPTUHU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHUsI PHEPTUN B MEXaHUKE
40 JlabopaTtopHnas paborta «3y4yeHne 3akoHa bubnuorexa [JOK
COXpPAHEHUS SHEPTUI https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatoniue KojeOanus. BeiHyXIeHHbIC bubnuoreka [IOK
koJsieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuueckuii ¥ IpYy>KHHHBIA MasiTHUKH
Ypok-uccnenoBanue «3aBUCUMOCTD TIEPHOIA
44 KOJe0aHul OT KECTKOCTH I WHBI U1 MacChl bubmorexa LOK
240 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHEPTUN MIPU MEXaHUYECKUX
KOIe0aHUAX
JlaGoparopnas padora «OnpeaenreHue
46 qaCTopTLI Hpne Ifona Kone6a1:1m71 o WHHOI'O Eubmorexa HOK
P 124 https://m.edsoo.ru/ffOblaec
MasITHHKA»
JlabopaTopnas padora «IIpoBepka
47 He3aB13/ICI/II\1/?OCTI/IpHe HoJa IlcjonegaHHﬁ rpy3a bubmorexa [IOK
P py3d, https://m.edsoo.ru/ff0b197a
MOJBEIIEHHOTO K HUTH, OT MaccChl Tpy3a»
48 Mexanndeckue BoHbl. CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

MECXaHUYCCKUX BOJIH. HpOI[OHBHBIG u
MIONICPCHYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepeHmus "MexaHUuIeCKIe BOJTHBI

49 B TBEpIOM Teue. CelicMudeckue BOJTHBI"

50 3Byk. PacnipocTpanenue u otpaxkxeHue 3ByKa

51 VYpoxk-uccnenosanue "Habmronenune
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHI pe30HaHC

53 VYpoxk-koHpepeHnius "YapTpa3sByK U bubnuotexa [JOK
nH(ppa3ByK B MIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeMe

o4 "3akoHbI cOXpaHeHus1. MexaHu4eckue bubamorera LOK

https://m.edsoo.ru/ff0b25f0

KoJieOaHus U BOJHBI"
KonTtponbHas padoTa o Teme "3aKoHbI

55 coxpaHeHUs. MexaHn4ecKue KoJaeOanus u
BOJIHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnuorexa [JOK
DJIEKTPOMArHuTHbIEC BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH
Ypok-koupepennus "Llkana

58 AJIEKTPOMArHUTHBIX BOJIH. Mcnionbp3oBanue bubnuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3yueHne cBOICTB

59 3JIEKTPOMArHUTHBIX BOJIH C IOMOILBIO bubmmorexa [JOK

https://m.edsoo.ru/ff0b2c6c

MoOMIBHOTO TenedoHa"

60 Pemienue 3agau Ha onpeieieHUE YacTOThI U



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHast IpUpoa CBETA.

bubmuoreka [IOK

61
Ckopoctb cBeta. BosiHOBBIE CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acrpocTpaHeHue cBera. 3atmenus CoJiHia bubmorera [JOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
n JIyHb1
3aKoH oTpakeHUs cBeTa. 3epkaina. Pemenue
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPaKCHHS bubmorexa HOK
p P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBera. 3aKOH PETOMIICHUS bubnuoreka [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTpaXKCHHE CBETA.
65 Hcroap30BaHKE MOJTHOTO BHYTPEHHETO bubmorera [JOK
YyIp https://m.edsoo.ru/ff0b3c5¢c
OTPaKEHHUS B ONITUYECKUX CBETOBOJIAX
JlabopaTtopHnas pabora "VMccnenoBanue
66 3aBHCHUMOCTH yTJIa MPEIOMIICHHS CBETOBOTO
Jiyda OT yIJia naJieHus Ha TpaHuIle "BO3yX-
crekio""
Ypok-koupepennus "Mcnonp3oBaHue
67 MTOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [JOK
68 JInna3er. OnTHdeckas cuiia JIMH3bI 1
https://m.edsoo.ru/ff0b3f2c
. bu6mmoreka [JOK
69 [TocTpoenne n3o00pakeHUH B TMH3aX 1
https://m.edsoo.ru/ff0b444a
JlaGopaTopnas pabora "OnpeneneHue
PaTOPHaA b P . bubmuoreka [JOK
70 (hOKYCHOTO paccTOSTHUS M ONTHYECKOMN CHIIBI

coOuparorie JTUH3bI"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepermus "OnTuyeckre TUH30BbIC bubnuorexa [JOK
npubopsr" https://m.edsoo.ru/ff0cOa7e
bu6mmoreka [{OK
72 ['na3 xak ontuueckas cucrema. 3peHue https://m.edsoo.ru/F0bA684
73 VYpox-koudepenuus "edekrsr 3penus. Kak
COXPaHUTH 3peHue"
Paznoxxenue 6enoro ceera B criekTp. ONbITHI
74 Herotona. CnokeHue CrieKTpaabHbIX IIBETOB. bubnmorexa LOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopnast pabota "OMBITHI 11O
75 pa3ioKEHUI0 OEJIOT0 CBETa B CIIEKTP U bubnuorexa [JOK
BOCIIPUATHIO [IBETA IPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 1[BETOBbIE GUILTPHI"
Ypok-npaktukyMm "BosiHOBBEIE CBOKCTBA
76 CBeTa: nucriepcusi, UHTephepeHITUs U
mudpakus”
77 OmnbiTer Pesepdopaa v mianeTapHasi MOJIETb bubnuoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens aroma bopa
79 Hcnyckanue u MOTJIONIEHUE CBETa ATOMOM. bubnuorexa [JOK
KBantsl. JInHeiyaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue cnekTpoB bubnuoreka [JOK
HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PapgmoakTuBHOCTE U €€ BUIIBI Eubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnuoreka [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoaktusHbIe npeBpameHus. M30Tomsl bubnuorexa [IOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

https://m.edsoo.ru/ff0clal4d

Pemenue 3agau mo reme: "PagnoakTuBHBIE

bubmuoreka [IOK

84 npespaueHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon nomypacmana
86 Ypok-koHpepenmus "PagnoakTuBHbIC bubnuotexa [JOK
W3JIY4CHHS B IPUPOJIE, MEUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiy. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
3apsJ0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus cBA3M aTOMHBIX siziep. CBsA3b Macchl bubnuorexa [JOK
Y SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SnepHeie
peakuun"
Peakuuu cuHTe3a u neneHus saep. bu6moreka [IOK
90 N
Hctounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas sHEpPreTUKA.
91 JleficTBUSI paIMOAKTUBHBIX U3TyIEeHUN Ha
JKUBBIE OpraHu3Mbl"
[ToaroToBka K KOHTPOJILHOM paboTe MO TemMe
92 "DeKTpOMarHuTHOE TOJIE. bubnuoreka [JOK
DJIEKTpOMarHuTHbIC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBieHUs"
KonTtponbHas paborta no teme
93 "DJIeKTPOMAarHUTHOE TOJIE.
DNeKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBieHUS"
94 [ToBTOpenue, 0606menue. JlabopatopHbie bubnuoreka [JOK
paboTsl 1o Kypey "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 0606menue. Pemenue bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

PACUCTHBIX U KAUCCTBCHHLIX 3a1a4 110 TCMC
"TernoBble mpouecch”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenne

bu6mmoreka [IOK
96 pacUeTHBIX M KAYECTBEHHBIX 3aJ1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TerutoBeIX ABUTATENICH"
[ToBTOpenue, o6o0menue. Pemenne
bu6mmoreka [{OK
97 paCUYETHBIX U KQaUECTBEHHBIX 3a/1a4 10 TEME 1
https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTtaHoBOK"

98 [ToBTOpenue, o606meHue. JlaboparopHbie 1 1 bubnuotexa [JOK
paboTsl o Kypcy "CBeToBbIe siBIIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHbI COXpaHEHHUS B 1 brbmorexa [TOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, o606menue. Padora ¢ 1 bubnuoreka [IOK
tekctamu 1o Teme "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o6o6menue. Pabora ¢ bubnuoreka [IOK

101 1
TeKcTamMH 1o TeMe "CBETOBBIE ABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Padora ¢

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Gusuka: 7-i knacc: 0a30BbIN ypoBEeHb: yueOHUK, 7 knacc/ [leppimkun .M.,
NBanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

» dusuka, 8 knacc/ [epwimkun A.B., O011ecTBO ¢ OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «M3matenbeTBo
«IIpocBemienue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61m1ecTBo C
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHEepHOE 00IIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Jlykamuk B.1. COopHHK BOnpOCOB U 3a1a4 no ¢puszuke. 7-9 k. — M.:

[Ipoceemenue

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6nmoreka IJOK

[udbposas mabopatopus o Gusnke



