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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma 1o ¢usnke Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHMs COCTAaBICHA HA OCHOBE IOJIOKEHUH U TPeOOBaHUH K pe3yabTaTaM OCBOCHUS
Ha 6a30BOM ypOBHE OCHOBHOW 00pa3oBaTesbHON MporpamMmsl, rpeactaBieHHbIX B PI'OC 00O, a takxke ¢ yuérom (heaepaibHoi paboueil mporpaMmsl
Bocrutanus u Konnenuu npenogasanus yaeOHoro npeamera « Du3ukay.

Copnepxanue mporpammbsl 1Mo (U3MKE HampaBieHO Ha (OPMHPOBAHHME ECTECTBEHHOHAYYHON TPAMOTHOCTH OOYYAIONIMXCS M OPraHU3aluio
n3y4deHus: GU3UKH Ha IESATEIBHOCTHON OCHOBE. B mporpaMme 1o ¢gpu3uke y4uThIBaIOTCS BOZMOXXHOCTH Y4€OHOTO IpeMeTa B peaan3anui TpeOoBaHMMA
OI'OC OO0 k muaHHpyeMBbIM JIMYHOCTHBIM M METAlpeIMETHBIM pe3ylibTaTaM OOydYeHHsI, a TakKe MEXKIIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEJMETOB Ha YPOBHE OCHOBHOTO O0IIETr0 00pa3oBaHusl.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET paclpeiesieHre ydeOHOro maTepualia Mo rojaM oOydeHus (M0 Kjaccam), IpeajaraeT MpUMEpHYIO
MIOCJIEI0BATEIbHOCTh U3YUSHHS TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS IPEIMETHOTO CO/ICPIKAHUS M y4ETE BO3PACTHBIX OCOOCHHOCTEH 00YJatOIINXCSl.

[Tporpamma 1o ¢usnke paspaboTaHa C LENbI0 OKAa3aHUS METOIUYECKOHN MOMOIIM YYHTEIIO B CO3JaHMU pabodell MporpaMMbl MO y4eOHOMY
IpeMeTy.

dusnka sABIICTCS CI/ICTGMOO6p213y}OHII/IM AJist €CTCCTBCHHOHAYYHBIX yqe6HI)IX MpeaAMETOB, IMOCKOJIbKY (1)I/I3I/I‘-ICCKI/IC 3aKOHBI JIEXKaT B OCHOBE
NPOLIECCOB M SIBJICHUH, N3y4aeMbIX XHMHUEH, Onosorueii, actpoHoMuen 1 ¢usndeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY
MUpa, MPEIOCTaBIsIeT Hanboee sicHble 00pa3Ibl MPUMEHEHUSI HAYYHOTO METO/A MO3HAHUS, TO €CTh CII0C00a MOyYeHHS JOCTOBEPHBIX 3HAHHUHA O MHpE.

OnHa M3 IIaBHBIX 3a37a4 (hu3nyeckoro oOpa3oBaHMsI B CTPYKType OOIIEro oOpa3oBaHMsl COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYUHOMU
IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaromImuXCsl.

N3zyuenue ¢pu3uku Ha 0a30BOM ypOBHE MPEATNoIaraeT OBIaieHUe CIeIyIOIUMH KOMIETEHTHOCTSIMU, XapaKTePU3YIOIUMHI €CTECTBEHHOHAYUHYIO
IPaMOTHOCTB!

e HAYYHO OOBSCHATH SIBJICHUS;
e  OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
e MHTEPIPETUPOBATH JAHHBIE M UCIIOJIB30BATh HAyUHbIE JOKA3aTENbCTBA ISl IOY4EHHSI BHIBOJIOB.

Henu nzydenus: Gu3NKM HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus onpeeneHsl B Konnenmuu npenogaBanus yueoHoro npenmera «dusnkay B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoil denepanuy, peaqu3yromux OCHOBHbIE 00111e00pa3oBaTebHbIE IPOrpaMMBbl, YTBEPKIEHHOM peleHnemM
Komnnernn Munuctepcersa npocsenienust Poccuiickoit ®denepannu (mpotokon ot 3 aexadps 2019 r. Ne [IK4BH).

Hean nzyvyenus pU3nKu:

e MpuOOpETeHHE WHTEpeca W CTPEMJICHHs] OOYYaroMIMXCsS K HAyYHOMY W3YYCHHIO MPUPOJBI, PA3BUTHE MX WHTEIJIEKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEH;

e Ppa3BUTHE MPEACTABICHHUI 0 HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHKE UCCIIEOBATELCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opmMupOBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHHUs: OCHOB CTPOEHUS MaTepuu U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;



(dbopMHUpOBaHUE TIPEICTABICHUHN O POJIM (PU3UKH JUTS PA3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TMPEACTaBICHUA O BO3MOXHBIX cepax Oymaymed mpodhecCHOHATBLHOW NeATETbHOCTH, CBSI3aHHOW ¢ (PU3UKOM, MOATOTOBKA K
JabHEeHIeMy 00y4YEeHHUIO B 3TOM HaIPaBIICHHH.

JlocTrKeHHEe dTUX TeJIel TPOrpaMMBI 10 (U3HKE Ha yPOBHE OCHOBHOTO 001Iero 00pa3oBaHus 00ECTICUNBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

e MPUOOPETCHHE 3HAHUN O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUYECKIX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;
e MPUOOPETCHHE YMEHHI OMICHIBATH U OOBIICHITH (PU3NUECKHE SBIICHUS C HCIIOJIb30BAHUEM TTOJTYICHHBIX 3HAHMIA,
e OCBOCHHE METOJIOB pPEIICHUS NPOCTCUIIMX PAcUETHBIX 3aJad C HCIOJb30BaHHEM (U3UYCCKHX MOJICNICH, TBOPUYECKUX W MPAKTUKO-
OpPUEHTUPOBAHHBIX 3a7a4;
e pa3BUTHE YMEHUWI HAOIIOJAaTh NMPUPOIHBIC SBICHUS W BBIIOJIHSITH OIBITHI, JJAOOPATOPHBIC PaOOTHl M IKCIICPUMEHTAIBLHBIC WCCIICIOBAHUS C
HCIOJIb30BaHNEM U3MEPHUTEIHHBIX TIPUOOPOB;
e OCBOEHHE IPUEMOB PabOTHI C MHPOpPMaLUEH (PU3HMIECKOTO COIePIKaHUs, BKIIOYast MHPOPMALIUIO O COBPEMEHHBIX JOCTIKEHHUAX (DU3HMKH, aHAH3
Y KPUTHYECKOE OICHUBAaHUE HH(OPMAIIHH;
e 3HAKOMCTBO cO chepaMu MnpodecCHOHAIBHON JEATEIbHOCTH, CBSI3aHHBIMU C (DU3UKOM, ¥ COBPEMECHHBIMU TEXHOJIOTMSMH, OCHOBAaHHBIMH Ha
JOCTHKCHUSX (DU3HUECKON HAYKH.
Ha uzyuenue ¢usuku (0a30Bblii ypoBeHb) HA YPOBHE OCHOBHOTO 00IIero oopazoBanusi orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B
Henmeno), B 8 kimacce — 68 wacoB (2 waca B Hememw), B 9 kmacce — 102 waca (3 waca B HeJem0).

[Ipennaraemslii B mporpaMmMe 1o (pusnke nepedeHb JadopaTopHbIX paboT U OMBITOB HOCUT PEKOMEH/IaTEIbHBIN XapaKTep, yYUTENb JeJIaeT BHIOOp
IpoBe/IeHUsT JTaOOpaTOPHBIX PabOT M OMBITOB C YYETOM HHAMBMIyalbHBIX OCOOECHHOCTEHW OOYYaroOLIMXCs, CHUCKA SKCHEPUMEHTANbHBIX 3aJlaHHi,
IpearaéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 3K3aMeHa 10 (PU3HKeE.

COJEP/KAHUE OBYYEHUA

7 KJIACC

Pa3nea 1. ®usuka u e€ posib B HIO3HAHMHN OKPY/KAIOLIEro MUpa.
dusnka — HayKa O Ipupoac. SIBnenus IMpUpPOABbI. du3nyecKkue SBICHU: MCXAaHUYCCKUE, TCIIJIOBBIC, DJICKTPUUCCKHUE, MArHUTHBIC, CBETOBLIC,
3BYKOBBIE.



Ouznyeckue BenuuuHbl. M3Mepenue Qusndeckux BenuuuH. Pusnyeckue npubopsl. [lorpemnocts u3mepenuil. MexayHapoaHas cuUcTema
€IMHULL.

Kak ¢wusuka u npyrue ecrecTBeHHble HAYKU U3y4aroT nmpupony. EcTecTBeHHOHAay4HBIN METOJ MO3HAHMs: HAOII0eHHEe, TOCTAHOBKA HAYYHOT'O
BOIMPOCA, BBIIBKEHHE TUIOTE3, SKCIEPUMEHT IO MPOBEpPKE TUMOTe3, 0OBsICHEHHWE HabmogaeMoro siBjieHus. Onucanue (QU3MUECKUX SBICHUH C
ITOMOILIBIO MOJIETIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIIOBbIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. ®wusudeckue MprOOPHI U MPOIEypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.
Jlabopamopuusie pabomot u onvimel.

OnpenesneHue eHbl JeJIeHUs IIKalbl U3MEPUTEIbHOT0 proopa.

N3mepenue paccTossHUMN.

N3mepenune o0bEMa )KUIKOCTH M TBEPIOTO Tea.

Omnpenenenre pa3smMepoB MaJIbIX Tel.

N3mepenne temMneparypsl IpU NOMOIIHU KUAKOCTHOTO TEPMOMETPA U JaT4yUKa TEMIIEPATYPBI.

[IpoBenenue ncciaeoBaHus MO MPOBEPKE FUIOTE3bI: TATbHOCTH MOJIETA MIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM 00JIbIle, YeM OOJIbIIE BHICOTA

IIyCKa.
Pa3nea 2. IlepBoHayanbHble CBeleHHS O CTPOEHHUH BelllecTBA.
CrpoeHue BemecTBa: aTOMbI M MOJIEKYJIBL, X pa3Mepsl. OMBITHL, JOKa3bIBAOIINE JUCKPETHOE CTPOCHHUE BELIECTBA.
JIBm>xeHue yacTull BeuiecTBa. CBsi3b CKOPOCTH JIBUKEHUS YacTUIL ¢ TemnepaTypoil. bpoyHoBckoe naBmkenue, muddysus. Bzaumoenictsue yacTuil
BELLECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSTHUS BEUIECTBA: CTPOEHHE ra30B, KUAKOCTEN U TBEPABIX (KPUCTAUIMYECKUX) Tel. B3anMoCBsA3b MeX Ty CBOWCTBaMHU BEILIECTB

B Pa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI.

Sk~ wdPE

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHKCHHS.
2. Hab6mronenue nuddys3un.
3. HabGmnronenwue siBneHu, 0ObSICHIIOMUXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YacTHUIl BEIIECTBA.



Jlabopamopuusie pabomot u onvimel.

1. Omnenka quaMerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHUEM (oTorpaduii).
2. OnbIThI 110 HAOTIOACHUIO TEIJIOBOTO PACHIMPEHHUS I'a30B.
3. OmbIThI 10 OOHAPYKEHUIO JCHUCTBHS CHIT MOJICKYJISIPHOTO MTPUTSKECHUS.
Pa3nen 3. /IBu:xeHMe U B3auMo/ieilicTBHE TeJl.
Mexanunueckoe nBuxeHne. PaBHoMepHOe U HepaBHOMEpHOE JiBIKeHHe. CkopocTh. CpeliHssi CKOPOCTh MPU HEPABHOMEPHOM JBHKEeHUU. Pacuér
MyTU U BPEMEHH JIBUKCHHUSI.
SBnenue uHepiuu. 3aKOH HHEpIUHU. B3anmoielicTBie Tell Kak MpUYMHA U3MEHEHUSI CKOPOCTU JBMKEHUS Tell. Macca kak Mepa MHEPTHOCTHU TeJa.
[TnotHOCTH BemecTBa. CBsA3b MIIOTHOCTH ¢ KOJTMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BEIIECTBA.
Cuna kak xapakTepucTHkKa B3aumojencTBust Ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO JUHAMOMeTpa. SIBieHue
TArOTEHUs1 U cuia Tsokectu. Cuia TskecTH Ha Apyrux IviaHetax. Bec tena. HeBecomocth. CrokeHue Cuil, HalpaBJICHHBIX 110 OJHOM MPSMOI.
PaBnonetictByromas cuit. Cuina TpeHusi. TpeHue CKOJMbKEHUs U TPEHHUE MOKosl. TpeHue B MpUpoJIe U TEXHUKE.

/emoncmpayuu.

HaGnronenne MexaHM4YecKoro ABMXKEHHS Tela.

N3mepenune ckopocTy NpsIMOIMHEHMHOTO ABHKEHUS.

HaGnronenue siBieHUs] MHEPLIUU.

Habutoienne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU Tell.

CpaBHEHHE Macc IO B3aUMOJIEHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON MPSIMOMH.
Jlabopamopmuvie pabomol u onvimol.

Sk~ wdE

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIapHKa B )KUIKOCTH, MOJIETH AJIEKTPUYECKOTO aBTOMOOWIISI U TaK Janee).

Ompenenenue cpeaHeil CKOPOCTH CKOJIBKEHHUsS OpyCKa WK IIapUKa MO0 HAKJIOHHOMW TIJIOCKOCTH.

Ornpenenenre MmI0THOCTH TBEPAOTO TeNa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (IedopMaliuu) NPy UHbI OT MPUIOKEHHON CHUIIBI.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca TeJla U XapakTepa CONMPUKACAIOITUXCSI TOBEPXHOCTEH.
Pa3;[e.11 4. laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB.

arwdpE



Hasnenue. CiocoObl yMEHbILIEHUSI U YBETUYEHU AaBieHus. [laBnenue raza. 3aBUCHMMOCTD JaBJIEHUs raza oT 00béMa, Temnepatypsl. [lepenaua
JaBlIeHUs] TBEPABIMU TEJIAMH, KUAKOCTSAMH M razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIABJICHHUS KHUJKOCTU OT IIyOWHBI.
I'unpocratuueckuii napanokce. CooOmaromuecs cocyabl. ['uapaBindeckie MeXaHU3MBbI.

Atmoctepa 3emnn u armocdepHoe aaBineHue. llpuumHbl cymiecTBoBaHHs BO3AYIIHOW obOosnouku 3emin. OnbiT Toppuuermnmu. M3mepenue
aTMochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOro JaBICHUs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A namepeHus: arMochepHOro AaBlICHHUS.

JleficTBUE JKHUJIKOCTM M Ta3a Ha MOrpYXEHHOE B HUX Teno. BeitamkuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanwe Ten.
BosnyxomnnaBanue.

Hemoncmpayuu.

3aBHCHUMOCTB JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenada naBiaeHUs KUIKOCTHIO U Fa30M.

Coobmarommuecs: cocypl.

I'mppasinueckwmii npecc.

[IposiBnenue nericTBus aTMoc(hEepHOTO TaBICHHUS.

3aBHCHUMOCTD BBITAIKHBAIONIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TUIOTHOCTH YKUKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BHITECHEHHON KHUIKOCTH.

YcroBue TuTaBaHus TeJ: IJIaBaHWE WU TTOTPYKEHUE TeJl B 3aBHCUMOCTH OT COOTHOIICHHS TUIOTHOCTEH Tella M KUIKOCTH.
Jlabopamopmuvie pabomol u onvimol.

N~ wWNE

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOjie 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YAaCTH Tela.
Omnpenenenre BITATKUBAIOIIEH CUITBI, IEHCTBYIOIIEH Ha TEIO, OTPYKEHHOE B HKUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOIIECH CHUIIBbI, IEUCTBYIOIIEH HA TEIO B JKUIKOCTH, OT MacChl Teja.
OnbIThI, 1EMOHCTPUPYIOILIUE 3aBUCUMOCTb BBITAJKUBAIOIIEH CUJIbI, JEHCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00BbEMA NOrPYKEHHON B KUJKOCTb
YacTH T€JIa U OT INIOTHOCTH JKHUJIKOCTH.
5. KonctpynpoBanue apeoMeTpa Wik KOHCTPYMPOBAHUE JIOJKU U OlpesieNieHHe €€ rpy30MobEMHOCTH.

Pa3nea 5. PaGoTa m MOIHOCTD. JHEprus.

Mexannyeckas pabora. MOIIHOCTS.

ITpocTbie MexaHU3MBI: pblyar, 0J0K, HAaKJIOHHAs TUIOCKOCTh. [IpaBuino paBHOBecus priyara. [IpumeHeHne mpaBusa paBHOBECHUS pblyara K OJIOKY.
«3omnotoe npasuio» mexanuku. KIIJ] mpocTeix MmexanuzMoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass sHeprus. KuHerndeckas u noTeHLManbHas 3Heprus. lIpeBpaiieHue oIHOTO BHJAa MEXAHWYECKOW 3HEPIMU B JAPYrou. 3akoH
COXpaHEHUs SHEPTUH B MEXAHHUKE.

PwnE



Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAHU3MOB.
Jlabopamopuusie pabomot u onvimel.

Onpenenenne paboOThl CUIIBI TPEHUS IPH PABHOMEPHOM JBH)KEHUH TE€Ja IO TOPU30HTAILHON MTOBEPXHOCTH.
HccnenoBanue ycioBuii paBHOBECHs pblyara.
N3amepenne KIIJ] HakTOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXAHUYECKOM SHEPTUU.
8 KVIACC

wnN e

Pa3neu 6. TenJioBble siBJIeHUS.

OCHOBHBIE TIOJOKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpHM CTPOCHMsS BemlecTBa. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. OINbITHI,
MOATBCPKAAOIIUE OCHOBHBIC ITOJIOKCHUA MOJ'[GKy.]'[SIpHOKPIHGTH‘IGCKOfI TCOPHHU.

Mogenu TBEPAOro, KUAKOrO M razoo0pa3HOro cocTosHuUi BemecTBa. Kpucrammmueckue u amopduble Tena. OObsSCHEHHE CBOWCTB Ta3oB,
)KI/II[KOCTGI\/'I n TBépI[BIX TeJI Ha OCHOBE MOJ0KEHUH MOJ'[CKy.]'[SIpHO-KHHGTH‘IGCKOfI TCOpHHU. CMmauuBanue u KalnWJIAPHBIC ABJICHUSA. Temmnosoe paciiupeHue
U C)KaTHe.

Temnepatypa. CBsi3b TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOIO JIBMXKEHHS dacTull. BHyTpeHHsAs sHeprus. CnocoObl M3MEHEHUsI BHYTPEHHEN
SHEpIuu: Terjomnepeaaya U copepiueHre padoTel. Bussl Temonepeaauu: TeI0NpOBOHOCT, KOHBEKIUS, U3TyYEeHHUE.

KonnuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BelllecTBa. Tenaoo0MeH 1 TEII0BOE paBHOBECUE. Y paBHEHUE TerIoBoro Oananca. [lnasnenue u
OTBEpJIeBaHHE KPHUCTAIJIMUECKUX BEIECTB. YJeNbHas TeruloTa miaBieHus. [lapooOpaszoBanue u xoHneHcauus. Mcmapenue. Kunenue. YnenbHas
TeIUioTa NapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO AABJICHUS.

Brnaxxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y IeibHAs TEMI0TA CTOPAHUS.

[Tpunanmme! padote! TernoBbix aeurareneit KIT/I rermnoBoro asurarens. TerioBbie IBUTATENN U 3aIIUTa OKPY>KAIOIIEH CPE/IbI.

3akoH COXpPAaHCHUA U IPECBpAICHUSA SHEPIrUK B TCIUIOBBIX MPOLIECCax.

Hemoncmpayuu.



Ha6mronenne 6poyHOBCKOTO JBHIYKEHUS.

Ha6monenue nuddysum.

HaOnroeHue siBIIeHUI cMaunBaHUS U KalTWUISIPHBIX SIBJICHUI.
HaburoieHue TermioBoro pacimpeHus Tedl.

V3MeHeHne naBneHus ra3a Mpu M3MEHEHHH 00bhEMa M HarpeBaHUH WIIA OXJIAXKICHHUH.
[TpaBwiia u3MepeHus TeMIIepaTypshl.

Buns Temonepenaun.

OxJnaxaeHne Ipu COBEPUICHUN PAOOTHI.

HarpeBanue nipu coBepiieHUH PabOThI BHEIITHUMH CHUIIAMHU.

10 CpaBHeHHE TEMI0EMKOCTEN pa3InYHbIX BELLECTB.

11. HaOnronenve KAIIEHU.

12. HaGnroieHre OCTOSTHCTBA TEMITepaTyphl IPH IJIABJICHUU.

13. Mozeny TemIoBbIX IBUTATEEH.

Jlabopamopuvie pabomsl u onvimel.

©CoNoA~WNE

OmnBITH IO OOHAPYKEHHIO EHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKCHUSI.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOW COJIM WIIM caxapa.
OnbITH IO HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHMSI Fa30B, )KUKOCTEH U TBEPBIX TEIN.
Ompenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OmnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JJaBJIEHUS BO3/lyXa OT €ro 00bEMa M HarpeBaHMsI WM OXJIaXIECHUS.
[TpoBepka ruMmoTe3s! JINHEHHOMN 3aBHCUMOCTH JITTHHBI CTOJIONKA KUIKOCTH B TEPMOMETPUIECKON TPYOKE OT TeMIepaTyphl.
HaGnroneHue u3mMeHeHus: BHYTpEHHEW SHEPIUu Teja B pe3yibTaTe Terionepeaadd U paboThl BHEIIHUX CUIL.
HccnenoBanue siBICHUS TETNIOOOMEHA MPU CMEIIMBAHUH XOJIOTHON M TOPSTYEH BOIBI.
OmnpeneneHne KOJIUYECTBA TEIUIOTHI, TOJyYEHHOTO BOJIOM MPH TEIUIOOOMEHE C HarpeThIM METANTMUYECKUM [IUITMH]IPOM.
10 Omnpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.
11. MccnenoBanue mpoliecca UCrapeHusl.
12. OnpeneneHne OTHOCUTENFHOM BIAKHOCTH BO3TyXa.
13. Onpenenenue yaenbHON TEMIOTHI IIaBICHUS JIbJA.
Paznen 7. diiekTpuyeckre ¥ MarHuTHbIE SIBJICHUS.
Onexrpuzanus Ten. [[Ba poja 3JeKTpUUYECKUX 3apsaaoB. B3aumoneiicTBue 3apspkeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTB CHITBI B3aUMOIEHCTBHSA
3apsDKEHHBIX TEJ OT BEIMYMHEI 3aPS0B U PACCTOSHHS MEXKTy TEJIaMH ).
Onexrpuueckoe nose. Hanpsmxk€HHOCTD ayieKTpryeckoro nois. [IpuHIun cynepno3uium 3J1eKTpUUecKuX mosieil (Ha KaueCTBEHHOM YPOBHE).

CoNoUA~WNE



Hocutenu snextpudeckux 3apsioB. DIE€MEHTapHbIN dekTpudeckuil 3apsaa. Ctpoenue aroMa. [IpoBOAHUKY U TUAIEKTPUKU. 3aKOH COXPAaHEHHUS
JJIIEKTPUYECKOTO 3aps/a.

DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUYECKOT0 TOKA. ICTOUHHKH MOCTOSIHHOTO TOKA. J[elicTBUS 3JIEKTPHUUECKOr0 TOKa (TEII0BOe,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUYECKUI TOK B KUAKOCTAX U razax.

Onektpuueckas nenb. Cuia Toka. DneKTprudeckoe HanpsbkeHue. ColpoTUBIICHUE IPOBOAHUKA. Y IEIBHOE CONIPOTUBIIEHHE BellecTBA. 3akoH OMa
JUIst yyacTka nend. IlocnenoBarenpbHoe U napajuiesIbHOE COCAMHEHUE IIPOBOJHUKOB.

PaGora u MOIIHOCTB 3JEKTpUYEcKOro Toka. 3akoH Jlxoyns—JleHna. DiekTpuyeckue LNy U MOTPeOUTeNN 3JIEKTPUUYECKONH SHEPruu B OBITY.
Kopotkoe 3aMbikanue.

[TocTostHHBIE MarHuThl. B3anmojelicTBre MOCTOSHHBIX MarHUTOB. MarHuTHoe 1osie. MarHuTHoe nojie 3eMiIM U €ro 3Hauy€Hue JJs J)KU3HHU Ha
3emite. OnbIT DpcTena. MarHUTHOE 10JI€ AJIEKTPUUECKOro ToKa. [[pruMeHnenune 31eKTpoMarnuToB B TeXHUKE. JlelicTBHE MarHUTHOTO TOJISl HA IIPOBOJHUK
C TOKOM. DJIEKTPOJBUraTeNb MOCTOSHHOIO TOKA. MCroib30BaHKe 31EKTPOABUraTeIei B TEXHUYECKUX YCTPOWCTBAX U HAa TPAHCIOPTE.

Omnbitel @apanes. SBnenue anmekTpoMarauTHON HAYKIUU. [IpaBmio Jlenna. Diekrporeneparop. CriocoObI MOYIEeHUS AIEKTPUICCKON SHEPTUH.
DNEKTPOCTaHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DnekTpu3aus Tel.

JIBa pojia JIEKTPUUECKUX 3apsI0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJl.
YCTpoUCTBO U IEHCTBUE DIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.

[IpoBOTHUKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUI 3JIEKTPUYECKOTO MOJIS.
HcTouyHNKH TOCTOSHHOTO TOKA.

JlelicTBUS DIIEKTPUYECKOTO TOKA.

0. DneKTpUYECKHA TOK B )KUIKOCTH.

11. Ta30BBIi pa3psi.

12. 3mepeHune CHITBI TOKa aMIIEPMETPOM.

13. Usmepenue 21eKTPUIeCKOro HAMPSIKEHUST BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTHBIICHHH.

15. B3aumoieiicTBHE OCTOSIHHBIX MarHUTOB.

16. MoenmupoBaHre HEBO3MOKHOCTH Pa3IelICHHUS TIOJIOCOB MarHuTa.

RO NOOT~wWNE



17. MoaenupoBaHHe MarHUTHBIX TOJICH MOCTOSIHHBIX MarHUTOB.
18. OmeIT Dpcrena.
19. MarnuTHOE 10Jie TOKa. DIIEKTPOMArHuT.
20. JleficTBME MAarHUTHOTO IOJISI HA TPOBOJAHHUK C TOKOM.
21. DneKTpoABHUraTes b MOCTOSIHHOTO TOKA.
22. ViccnenoBaHue SIBJICHHSI SJICKTPOMArHUTHON MHTYKITUH.
23. OnerTer Dapames.
24. 3aBUCUMOCTbH HAIIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOSHHKHOBCHHSI.
25. DeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomsl u onvimol.

OnpIThI 10 HAOTIOJCHUIO 3JIEKTPU3ALUH TEJ UHIAYKIMEH U TP CONPUKOCHOBEHUH.

WccnenoBanue 1eHCTBUS 3JIEKTPUUYECKOTO 0JI HA IPOBOJIHUKH U JTUIIEKTPUKH.

C6opka 1 mpoBepka paboThl AIEKTPUUECKON LEMH NOCTOSHHOTO TOKA.

W3mepeHnue u peryinpoBaHue CUIIbI TOKA.

W3mepeHue U peryanpoBaHue HaNpsHDKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HAPSIKEHUS Ha PE3UCTOPE.

OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JJIEKTPUUECKOTO CONPOTHUBIIEHUS MPOBOJHUKA OT €ro JJIMHBI, IJIOMAAH IONEPEUYHOr0 CEYEHU U
MaTepuaa.

IIpoBepka nmpaBuiIa CII0KEHHSI HAIIPSHKEHUH ITPU MTOCIIEA0BATEIBHOM COEIMHEHUH JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia I CUIIBI TOKA MPH MapauIeTbHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenune padbOTHI ATEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHre MOIMIHOCTH 3JEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. VccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIaMIOUKY, OT HaNpsDKEHUS Ha HEl.

13. Onpenenenne KIIJI narpeBares.

14. ViccnenoBaHre MarHuTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

15. U3yyeHre MarHUTHOTO MOJIsi TOCTOSTHHBIX MarHUTOB NMPHU UX 00BEAUHEHNUHN U pa3/IeJICHUH.

16. UccnenoBanue AeWCTBUS SIEKTPUIECKOIO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnpITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbl B3aUMOJEHCTBHSI KAaTYIIKU C TOKOM M MarHUTa OT CUJIbI TOKA M HANpaBJIeHUs TOKA B KaTYILIKE.
18. N3yuenue aeiicTBUSI MAarHUTHOTO I10JIsE Ha TPOBOJIHUK C TOKOM.

19. KonctpyupoBanue U u3y4eHne paboThI JIEKTPOIBUTATEIIS.

20. Usmepenne KI1/I anexTpoaBUraTeIbHON YCTAHOBKH.

21. OUBITHI IO UCCIIETOBAHHIO SBJICHHS DJIEKTPOMArHUTHON WHAYKIIMHU: HCCIIEIOBAaHNE N3MEHEHHI 3HAYCHHUS ¥ HAIIPaBJICHUS MHIYKIIMOHHOTO TOKA.

NogakowdE
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9 KJIACC

Pa3nes 8. Mexannueckue siBJIeHUsI.

Mexannueckoe nBwxeHHe. MarepuanbHasg Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh MEXaHMYECKOrOo JBWKEHHs. PaBHOMepHOe
IpsIMOJIMHEIHOE ABM>KeHue. HepaBHOMepHOE npsiMoiinHelHOe JBrxkeHHe. CpeaHsisi 1 MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABM)KEHUU.

Yckopenue. PaBHoyckopeHHOE MpsiMoInHeliHOe nBrkeHre. CBoOoHOE magenne. OnbIThl [ anwes.

PaBHOMepHOE 1BUKEHUE IO OKpYx)HOCTU. [lepuon u yactora oOpaienus. JInnelinas u yriioBasi CKOpocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE.

[IepBeiit 3akon Hetotona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [lpuniun cynepno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHUs! CKOJIbKEHMSI, CUjla TPEHUS IOKOs, APYrue BUAbI TPEHUSI.

Cuna TsHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpeHHe cBOOoaHOro maaeHusd. [[Buxenue muaneT Bokpyr Comnuna. [lepBas kocmudeckas
ckopocTb. HeBecoMocTh U nieperpysKu.

PaBHOBecue MartepuanbHOU TOUKU. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOro Tena ¢ 3aKPErUIEHHON OChblO BpallieHus. MOMEHT CHIIBL.
LlenTp TsoxecTu.

Nmnynse Tena. U3menenue umiynbca. UMnynbse cuibl. 3aKOH COXpaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

Mexanuueckass padota U MouHOcTh. Pabora cun Tspkectu, ynpyroctd, TpeHus. CBs3b 3Hepruu u paOothl. IloTeHuumanbHas sHeprus Ttena,
MOAHATOr0 HaJl MOBEPXHOCTHIO 3eMiIH. [loTeHnnanpHas sHeprus cxaToil npyxunsl. Kunernueckas sueprusi. Teopema 0 KHHETUYECKOUM SHEPTUH. 3aKOH
COXPAaHEHHUS MEXaHUUECKOH SHEPTUH.

Hemoncmpayuu.

HaGnronenne MexaHU4YecKoro ABMKEHHsI TeJla OTHOCUTENILHO PAa3HbIX TeNl OTCUETA.

CpaBHeHHE ITyTEN U TPAEKTOPHUI IBUIKEHUS OJJHOTO U TOTO YK€ TEJIa OTHOCUTEIBLHO Pa3HbIX TEJl OTCUETA.
N3mepenne CKOpoCTH U YCKOPEHHUs MIPSMOJIMHENHOTO ABUKECHUS.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO IBUKCHHUS.

Habmtoienue ABMKEHUS Tella 0 OKPYKHOCTH.

HaGnronenne MexaHWYeCKUX SBICHHMH, MPOUCXOAANMX B cucteme orcuéra «Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBUXKEHHHU
OTHOCHUTENIbHO KaOuHeTa PU3NKHU.

7. 3aBHCHMOCTbH YCKOPEHHS Teja OT MacChl Teja U ACUCTBYIOLIEH Ha HETO CHJIBL.

8. HalmoneHne paBeHCTBA CHJI IPH B3aUMOAEHCTBHH TeIl.

9. H3meHneHwue Beca Tena MpU YCKOPEHHOM JBH)KEHUH.

10. [Mepepaua uMITyIBCA IPH B3aMMO/ICHCTBHUH TEIL.
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11. IlpeobpazoBanus SHEPTHH MPU B3aUMOJICHCTBUU TEll.

12. Coxpanenue UMITyIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHUH.

13. Coxpanenue ummysbca npu abCONIOTHO YIIPYTroM B3aUMOJICHCTBUU.

14. HabGnronenue peakTHBHOTO IBUKCHHUS.

15. CoxpaHeHne MEXaHUYECKOM SHEPruu Mpu CBOOOIHOM Ma/IEeHUH.

16. Coxpanenue MeXaHUYECKON SHEPTUH MPH IBMKEHUH TeJIa O ICHCTBUEM MPYKUHBI.
Jlabopamopuusie pabomost u onvimel.

KoncTpynpoBanue Tpakrta AJis pa3roHa U JalbHEHIIero paBHOMEPHOTO ABM)KCHUS IApUKA UITH TETIEKKH.
Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa WK ABUKSHUS [IapUKa 110 HAKIIOHHOM MJIOCKOCTH.
OrnpezenieHne yCKOPEHUs Tea Mpy paBHOYCKOPEHHOM JBMYKEHUU 110 HAKJIOHHOW TIJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMKEHHUH 0€3 HA4aJbHOU CKOPOCTH.
[IpoBepka rUMOTE3BI: €CIM MPH PABHOYCKOPEHHOM JBMXKCHHHM 0€3 HadalbHOW CKOPOCTHU IMYTH OTHOCSATCA KakK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE TIPOMEXKYTKHA BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHUSI OT CUJIBI HOPMAJIBHOTO JIABJICHUS.
Onpenenenue kodhhueHTa TPEHUSI CKOIBKCHHSL.
Onpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenue padOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH.
10 Ompenenenue pabOTHI CHIIBI YIIPYTOCTH TIPHU MOIBEME TPy3a C UCIIOIH30BAHUEM HETOIBMIKHOTO U TTOJIBMYKHOTO OJIOKOB.
11. Uzyyenue 3aK0Ha COXpAHEHHS SHEPTUU.
Paznen 9. Mexanuyeckue KoJjie0aHus1 U BOJHBI.
KonebarenbHoe asuxenne. OCHOBHBIC XapaKTEPUCTUKU KOJEOAHUMN: TEPHO/I, YaCTOTa, aMILTUTYyAa. MaTeMaTH4eCcKuil M Py >KUHHBIN Masi THUKH.
[IpeBparnienue >HEPTrUU MPH KOJIEOATETHHOM JIBUKCHHUH.
3aryxarmue konebanus. BeinyxkneHHble konebanus. Pezonanc. MexaHuueckue BONHBI. (CBOWCTBA MeXaHMUYeCKHUX BOJH. [IpononbHbIE U
ToTNIepeYHbIe BOJIHBI. J[JTMHA BOJHBI U CKOPOCTH €€ pacrpocTpaHeHus. MexaHndecKre BOJIHBI B TBEPIOM Tele, CEUCMHYECKUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

arLONOE
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Hemoncmpayuu.

1. HabGmronenue kosieO0aHUN TE MO ACHCTBUEM CHJIIBI TSHDKECTH U CHJTBI YIIPYTOCTH.
2. Habmoaenue xonebaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HabmoneHne BBIHYKACHHBIX KOJICOaHUH U pe30HaHCa.



4. PacnpocTpaHeHue NpoJ0JIbHBIX U MOMEPEUYHBIX BOJIH (HA MOJIEIIN).
5. HabGnroneHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHI pe30HaHC.

Jlabopamopmuvie pabomul u onvimol.

OmnpenesneHne 9acTOTHI ¥ IEPHOAA KOJIeOAaHUH MaTeMaTUYeCKOro MasiTHHUKA.
OmnpeneneHne 9acTOThI ¥ MIEPHOAA KOJIeOaHUH TPYKUHHOTO MassTHUKA.
HccnenoBanue 3aBUCHMOCTH TIEpUO/ia KOJIeOaHHI TTOABEIIEHHOTO K HUTH TPy3a OT JJTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TTEPHOAA KOJICOAHNUH TPYKUHHOTO MAasiTHUKA OT MAcChI TPy3a.
[TpoBepka HE3aBHCUMOCTH IEpUO/Ia KOJIeOaHHI TPy3a, MOBEIICHHOTO K HUTH, OT MaCChI Ipy3a.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD IIEpH0/ia KoieOaHUM NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI.
. M3amepenue yckopeHusi CBOOOTHOTO MaeHUs.
Pa3z1e.11 10. Dy1eKTPOMArHUTHOE MOJ1e M 3JIeKTPOMATHUTHbIE BOJIHBI.
DJEeKTPOMarHuTHOE 1oJie. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHHIX BOJH. I1Ikana sinekTpoMarHuTHBIX BOJIH. Mcnonab3oBaHue
OJICKTPOMArdMTHBIX BOJIH JJIA COTOBOM CBSI3H.
OnexkTpoMarHuTHas npupoja ceera. CkopocTh cBeta. BoiaHoBBIE cBoOMiCTBa cBeTa.

Nogak~owdE

Hemoncmpayuu.

1. CaoiicTBa MEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomsl u onvimol.

1. WN3yueHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJIH C IIOMOIIBIO MOOUIIBHOTO Tele(oHa.

Pa3nes 11. CBeToBbIe siBJICHUS.

JIyueBas monens cBera. Mcrounukn ceera. [IpsamonuneliHoe pactipocTpanenue ceera. 3atMenus CosHna u JIynsl. Otpakenue ceera. [lnockoe
3epKajo. 3aKOH OTPaXEHMsI CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus ceera. [lolHOe BHYTpeHHEe OTpakeHHe cBeTa. MCcrnoab30BaHue MOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xon myueit B aun3e. OnTuyeckas cuctema ¢oroarapara, MUKpOCKoNa U Tejaeckona. ['71a3 kak ontudeckas cucrema. bauzopykocTs u
NaJIbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CliojkeHue CrieKTpaIbHbIX [[BETOB. J{ucnepcus cBera.



Hemoncmpayuu.

[IpsiMonrHENHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonydenne n300pakeHuii B TIIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.
[Ipenominenue cBera.

OnTruyeckuii CBETOBO/I.

Xox my4eit B coOuparoiiei JInH3e.

XoJ J1ydeil B paccenBarolen JIUH3E.

[Tonyuenue n300pakeHUii ¢ TOMOIIBIO JINH3.

[MpuaIMN neficTBUS GoToanmapaTa, MUKPOCKOTIA U TEJIECKOIIA.
10 Monenb riasa.

11. PaznosxeHue 06€m0ro cBeTa B CIIEKTP.

12. Tony4yenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HbBIX 1[BETOB.
Jlabopamopuvie pabomsl u onvimol.

©CoNoa~WNE

HccnenoBanue 3aBUCUMOCTH yTJIa OTPa)KEHUSI CBETOBOTO JIy4ya OT yrJja MaJIeHHUS.
N3ydeHnne xapakTepuCTHK H300pakeHUs MTpeIMeTa B IIIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTJIa MPETOMIIEHUS CBETOBOIO JIy4ya OT yrja NaJeHUs Ha TPAHULE «BO3IYX—CTEKIIOM.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenue POKYCHOTO PACCTOSIHUS M ONTHYECKOM CUITBI COOMpPAIOIIEH JIMH3HI.
OnBITHI 1O Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
OMBITHI TI0 BOCHIPUATHIO I[BETA MPEAMETOB MPU UX HAOIIIOJACHUH Yepe3 IBETOBBIC (DUIIBTPHI.
Pa3z[e.11 12. KBaHTOBELIE IBJICHHUS.
OmneiTel Pezepdopaa u manerapras mojaenb atoma. Mojens aroma bopa. Ucmyckanue u morsomenue ceeta atomoM. KBaHTel. JInneluaTsie
CIIEKTPBIL.
PannoaktuBHOCTH. Anb(ha, 6eTa- U raMma-uznydeHusi. Ctpoenue atoMmHoro sapa. HykimonHas Mmoiens atoMHoro sijpa. M3oromnel. PannoaktuBHbIe
npeBpaiienus. [lepuoa nonypacnana aTOMHBIX sIEp.
SAnepuple peaknuu. 3aKOHBI COXpPaHEHUS 3apsIOBOTO0 M MAacCOBOTO YHCEN. DHEPrusl CBS3M aTOMHBIX sijiep. CBsi3b Macchl M dHEPTruu. Peaknmm
cuHTe3a U aeneHus saep. Mcrounnku sneprun CoaHIa U 3BE3].
AnepHas sHepreTuka. JleMcTBUS paMOAKTUBHBIX U3JIy4€HUH Ha )KUBBIE OPTaHU3MBI.

NookowhE



Hemoncmpayuu.

CrieKTpbl H3ITy4SHHS U TIOTJIOMICHHUS.

CriekTpbl pa3InYHbIX T'a30B.

CrnexTp Bomopo/a.

HaGnronenue TpekoB B kamepe BusibcoHa.

Pabora cuéruyrka MOHU3UPYIOIINX U3TYICHHIM.

Perucrpanus u3inydeHus IPUPOTHBIX MUHEPAIOB M IIPOJIYKTOB.
Jlabopamopuvie pabomsl u onvimol.

U~ wnE

1. HaGnroseHue CIIONIHBIX M IMHEWYATHIX CIIEKTPOB U3ITyYCHUS.
2. VccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUU YACTUILIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).
3. U3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpPHUTEIHbHO-00001IAK0 NI MOYJIb.

[ToBTOpHUTENEHO-0000IIAOIINI MOJTYJIb MIPEAHA3HAYEH I CUCTEMAaTHU3aIlui U 0000IIEeHNs MPEMETHOTO COJIEPKAHUS U OMbITA IEATEILHOCTH,
NPUOOPETEHHOTO MpPU H3YYEHHM BCEro Kypca (HU3UKH, a TakXke Ul MOJrOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (U3UKe I
oOyuaronuxcsi, BHIOPABIINX ITOT y4EOHBIN MPEIMET.

[Tpu u3yyeHUH JaHHOTO MOJYJISl PEATNU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJBI AEATEIBHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTcs AOCTHIKEHHE
MPEIMETHBIX U METANpEeJIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOydeHHUs, (POpPMHUpPYETCs €CTECTBEHHOHAy4yHas IPaMOTHOCTh: OCBOCHHME HAaYUYHBIX
METOJIOB UCCIIEIOBaHUS SBIICHUI IPUPO/IBI U TEXHUKH, OBIIAZICHIUE YMEHUSAMU OOBSICHITh (U3NUYECKUE SIBIICHUS, TPUMEHSISI IOTy4eHHbIC 3HAHUS, pelIaTh
3aJ1a4uM, B TOM YHUCJI€ KaYECTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMIHATBEHO AESITETFHOCTHBIN XapakTep JaHHOTO pa3jiea peaqu3yeTcs 3a CUET TOro, YTO 00 yUaIOIUECs BHITIOIHSIOT 3aJaHHs], B KOTOPBIX UM
IpeiiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHHUI PaclO3HABATh U HAYYHO OOBACHATH (DU3HUECKUE SIBICHUS B OKPYKAIOIIEH MPUPOJIE U TOBCEAHEBHON KU3HU;

MCII0JIb30BaTh HAyYHbIE METOIbI UCCIIEI0BAHUS (PU3NUECKUX SIBICHUHN, B TOM YHCIIE U1 IPOBEPKU TMITOTE3 U MOTYYEHUS TEOPETUUYECKHUX BHIBOJIOB;
OOBSICHSIT, Hay4YHBIE OCHOBHI Hamboyiee Ba)KHBIX JOCTHIKCHHN COBPEMEHHBIX TEXHOJOTHH, HalpuMep, MPAKTHUYECKOTO HCIOIB30BAaHUS Pa3IMYHBIX
MCTOYHUKOB SHEPIHH HAa OCHOBE 3aKOHA MPEBPAIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPIHH.

IJIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOT'PAMMBLI 1O ®U3BUKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUSA



W3yuenue GU3MKKM HA YpPOBHE OCHOBHOIO 00IIEro o0pa3oBaHMsl HANPABICHO HA JOCTH)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB.

B pesynbrare n3yueHus: pu3nMKy Ha ypOBHE OCHOBHOT'O 00IIero o0pa3oBaHus y o0ydaronierocst 0yayt copMHpOBaHBI CIEIYIOIINE JTNYHOCTHBIC
PE3YyJIbTAaThl B 4aCTU:

° 1) NAaTPUOTUYIECCKOI'O BOCIIMTAHUSA

e — MPOSIBJIICHUE UHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3NUECKON HAYKH;

e — IICHHOCTHOE OTHOILEHHE K JJOCTH)KEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB,;

e 2) rpa’kIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e —TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJEHHU OOIIECTBEHHO 3HAUMMBIX M OSTHYECKUX IMPOOJIEM, CBS3aHHBIX C TMPAKTHYECKUM
IIPUMEHEHHUEM JIOCTHKEHUN (HU3UKY;

e — OCO3HaHHUE BaXXHOCTH MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

e 3)3CTeTH4YeCKOro BOCIUTAHUS:

e — BOCIPHATHE 3CTETHUECKUX KayecTB (PU3NYECKOIN HayKH: €€ rapMOHHUYHOTO OCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HeHHOCTH HAYYHOTI'0 O3HAHUS:

e — OCO3HaHME IIEHHOCTH (PU3MUECKOW HAyKHM KaK MOIIHOTO HHCTPYMEHTA IO3HAaHUS MHUpPA, OCHOBBI DPa3BUTHUS TEXHOJOTUWH, BaKHEHIIeH
COCTaBJISIIOLIEH KYJIbTYpHI,

e — pa3BHUTHE HAyYHOMU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATENbCKON e TEIbHOCTH;

e 5) popMupoBaHus KyJIbTYPbl 310POBbs H IMOIHOHAJBLHOIO 0JIATONOIYyYHs:

e — OCO3HAHME LIEHHOCTH 0e30MacHOro o0pas3a KU3HHU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpE, BaXKHOCTU MPAaBHJI OE30MAaCHOTO MOBEACHUS HA
TpPaHCIOPTE, Ha JI0POrax, C AMEKTPUUECKUM U TEIJIOBBIM 000PYI0BAaHUEM B IOMAIIHUX YCIOBUSAX;

e — cOpPMHPOBAHHOCTh HaBbIKA pe(IeKCUH, PU3HAHKUE CBOETO IIPaBa Ha OIIMOKY M TAKOTO JKe MpaBa y JIpyroro 4eioBeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:

e — AaKTUBHOE yYacTHE B pEIIEHHH MPAKTHUYECKHX 33/1a4 (B paMKax CeMbH, 00pa3oBaTelIbHON OpraHu3aluu, ropojia, Kpas) TEXHOJIOTHYECKOH U
COLIMAJILHOW HANpaBJIEHHOCTH, TPEOYIOLINX B TOM UUCIIE U (PU3MUECKUX 3HAHUI;

e — MHTEpEC K MPAaKTUYECKOMY H3yUEHUIO0 Mpodeccuii, CBI3aHHBIX C PUNKOM;

e 7) 3K0JIOTHYECKOI0 BOCIIUTAHUS:

e — OpHMEHTAalLUsl Ha MIPUMEHEeHHE (PU3NUECKUX 3HAHUN JUIs pelIeHus 3a7a4d B 00JIaCTH OKpYKaroIlllel cpeibl, TUIaHUPOBAHUS ITOCTYIIKOB U OLEHKU
MX BO3MOXHBIX ITOCJIEICTBHUM JIJIs1 OKPYXKAIOIIEH CPEMBL;

e — OCO3HAHME IMIO0AIBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

e 8) ajanTanyuu K U3MEHSIOIIUMCS YCJIOBHAM COLMATBHON U NPUPOAHOH Cpelbl:



- HOTpe6HOCTB BO B3aHMO,Z[eI>'ICTBPIPI IIpH BBINIOJIHCHUU I/ICCJ'Ie,Z[OBaHI/Iﬁ " ITIPOCKTOB (1)PI3PI‘I€CKOI71 HAIpaBJICHHOCTH, OTKPBITOCTH OIBITY X 3HAHUAM

ApYyrux;

e — MOBBIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO €S TEIIbHOCTD;

e —TOTPeOHOCTH B OPMHUPOBAHUM HOBBIX 3HAHHUH, B TOM YHCIIe (DOPMYIUPOBATH HCH, TOHSATHS, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SBJICHUSX;

e — OCO3HaHUE ACPUIUTOB COOCTBEHHBIX 3HAHUA M KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

e — IUITAHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETEHUHN HOBBIX (DU3MUCCKUX 3HAHUIA;

e — CTPEMIICHWE aHATM3UPOBATH U BBISBISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHKH, B TOM YHCIIE C UCIOJIb30BaHUEM (DHU3HUECKUX
3HAHUM;

e — OIICHKA CBOUWX JICMCTBUI C YUETOM BIMSHUS HA OKPYXKAIOIIYIO CPEIY, BOZMOMXKHBIX I100aTbHBIX TTOCIEICTBUMN.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHMs mporpaMMbel 10 (U3MKE Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHus y oOydaromierocs Oynayt
c(OopMHpPOBaHEI MeTaNpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE I[T03HABATEIbHbIC YHHBEpPCAIbHBIC YUeOHbIE JEHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCaJbHbIC YUeOHbIE ICHCTBUSA, PEryIATUBHBIE YHUBEPCAIbHbIE YUeOHbIE 1eHCTBHUS.

Ilo3HaBaTe/IbHbIE YHuBEpPCAJAbHbIC y‘-leﬁl—[l)le JecTBUA

Ba3oBble Jornueckue geiicTBUA:

e BBIABJIATH M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBICHUI);

e YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(UKALIUN, OCHOBAHUS /17151 000OIIEHUS U CPAaBHEHMUS,

e BBIIBJIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B pacCCMaTPUBAEMbIX (PaKTax, JTAHHBIX U HAOIOJCHUAX, OTHOCSIINXCS K (PU3NYECKUM SIBJICHUSM;

e  BBIABJIATH NPUYMHHO-CIIEJICTBEHHBIE CBSI3U MPU U3YUEHUU (U3UUYECKUX SBJICHUI U MPOLIECCOB, €JIaTh BBIBObI C UCIIOIB30BAHUEM JIE€TYKTHBHBIX
Y MHIYKTUBHBIX YMO3aKJIIOUE€HHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3MUECKUX BEIUYHH;

e  CaMOCTOATEIBHO BBIOMPATH CIOCOO pelleHus yueOHOM ¢u3nyeckoil 3ajaun (CpaBHEHHE HECKOJBKHMX BApHUAHTOB pElIeHMs, BHIOOp Hambosee
MOXOJSLIETO C YUETOM CAMOCTOSITEIBHO BBIIEIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSA:



e HCIOJIB30BATh BOIPOCKHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITEIILHO COCTABICHHOMY IIJIAHY OIIBIT, HECIIOKHBINA (PU3HMUECKUN IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO
SIBIICHUS;

e  OIICHHMBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTH MH(POPMALIUIO, TOIYYECHHYIO B X0O/I€ UCCIIETIOBAHMS WIIA IKCTIEPUMEHTA;

e  CaMOCTOATEIHHO (hOPMYITHPOBATH OOOOIIEHUS U BBIBOIBI IO pE3yJIbTaTaM IPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICIOBAHNUS;

e IPOrHO3UPOBATH BO3MOXKHOE JaJbHEUIIEe Pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKXKE BBIABUTATh MPEANON0KEHUS 00 MX Pa3BUTHUH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

e MPHUMEHSATH PA3IMYHBIC METOJIbI, ”HCTPYMEHTHI M 3aIPOCHI IIPH MOUCKE U 0TOOpE WH(POPMAIMK WM AAHHBIX C YIETOM IPEASIOKEHHON ydeOHOU
bu3nyuecKoit 3a1a4u;
e  AHAJIM3HMPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIIUIO PA3IMYHBIX BUAOB M (HOPM MPEICTABICHNUS;
° CaAMOCTOSATECIIBHO BI)I6I/IpaTI) OINITUMAJIBHYTO q)OpMy MMpCaACTaBICHUA I/IHCI)OpMaIII/II/I 1 WJUTIOCTPHUPOBATH PCIIACMbBIC 3a1a9M HCCIIOKHBIMU CXEMaMu,
JauarpaMMaMi, HHOU TpaduKoi U UX KOMOUHAITUSIMU.
KoMMyHHKaTHBHBbIE YHHBepcaJIbHbIe yUeOHbIe el CTBHSA:

e B XOJIe 00CYXJIeHUs y4eOHOr0 MaTepuaia, pe3yIbTaToB JIA0OPATOPHBIX padOT U MPOEKTOB 33]]aBaTh BOMIPOCHI 10 CYIIECTBY 00CYkKTaeMOM TEMbI
Y BbICKa3bIBaTh UJIEH, HAlIETICHHBIC Ha PEIICHHE 3a]]a4l U TIoJIJiepyKaHue O1arokenareaTbHOCTH OOIEHUS;

[ COIMOCTABJIATH CBOU CYXKIACHUS C CYXKIACHUAMUA JPYIrUx Yy4aCTHUKOB Auajiora, O6H3py>KI/IBaTI) pas3IniIre U CXOACTBO HO3HHI/II71§

e BBIpaXaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX TEKCTAX;

e MYOJUYHO IPEJCTABISITh PE3YJIbTAThl BHITOJHEHHOTO (PU3MYECKOI0 ONbITa (3KCIIEPUMEHTA, UCCIIEJOBAHMSI, TPOEKTA);

e TMOHUMATh M UCIIOJIb30BATh MIPEUMYIIIECTBA KOMAaHIHOW U MHAWBHIYaTbHOU pabOThI P pEIICHUH KOHKPETHOU (hU3HUECKOl MpoOIeMBbL;

e TMPUHUMATH IEJIM COBMECTHOW JICATEIHLHOCTH, OPraHU30BBIBATH JIEHCTBUS 1O €€ JOCTHKCHHIO: PACIIPEACIATh POIH, 00CYKIaTh MPOIECCH U
pe3yNbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

e BBINOJIHATH CBOIO YacThb pabOThl, JOCTUTasi KAUECTBEHHOTO pe3yibTaTa M0 CBOEMY HAINPAaBICHHUIO U KOOPAMHUPYS CBOM JEUCTBUA C APYTUMHU
YJieHaMU KOMaH/Ibl;

e  OLIEHMBATh KaYeCTBO CBOETO BKJIaJla B OOIIMI MPOIYKT 1O KPUTEPHUSAM, CAMOCTOSITENTLHO C(HOPMYITMPOBAHHBIM YUYACTHUKAMU B3aUMOJAECHCTBHUS.

PeryisiTuBHbIe YHHBepCcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranuszaums:



BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOUIUX IS peiieHus (PU3MUeCKUX 3HAHUIA;

OpPUEHTUPOBATHCS B PA3IMUHBIX MOAXO0AaX MPUHATHS PEIICHUH (MHAUBUAYAIbHOE, IPUHATHE PELLIEHUS B IPYIIE, IPUHATHE PELICHUH TPYIIION);
CaMOCTOSITEJIbHO COCTABJIATH AJITOPUTM peLIeHUs (PU3MUECKOH 3a7jauyl WK TUIaHa UCCIIEI0BaHU ¢ YUETOM UMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH IIPEyIaraéMble BApUaHThl PELICHUN;

JiesaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHUE.

CaMOKOHTpOJIL, 3MOLMOHAIbHBINA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalllX U IIpeJIaraTh IUIaH €€ N3MEHEHUS,

OOBSICHATH IPUYMHBI JOCTIKEHUS (HETOCTHKEHHUS) PE3yIbTaTOB JIEATEIFHOCTH, JaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIILHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHS (U3NYECKOIO HCCIIEOBAHUS WMJIM IPOEKTa) HAa OCHOBE HOBBIX
0OCTOSITENTECTB, N3MEHUBIINXCS CUTYAIHi, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIHTATA LIEIIU U YCIOBUAM;

CTaBUTH ce0sl Ha MECTO JIPYTOro YeIOBEKa B XOJI€ CIIOpa WM AUCKYCCHU Ha HAyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOro;
IIPU3HABAThH CBOE MPaBO Ha OMIMOKY IPU pelieHUH (U3NYECKUX 3a/1a4 WM B YTBEP)KACHUAX HA HAYYHbIE TEMbI M TAKOE e MIPAaBO JPYIoro.

IHNPEAMETHBIE PE3YJBTATHBI

K koHIy 00yueHus B 7 Kjiacce peMETHbIE Pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHUI:

UCIOJIb30BaTh MOHATH: (PU3HUECKUE U XUMUYECKHE SIBJICHUS, HAaOII0IeHUe, SKCIIEPUMEHT, MOJIeIb, TUIIOTE3a, €AMHULIBI (PU3UUECKUX BEIUYHH,
aToOM, MOJIEKyJla, arperaTHbleé COCTOSIHHMS BellecTBa (TBEpJOE, >KHUJKOE, Tra3000pa3HOE), MEXaHHYecKoe JBHXKEHHE (paBHOMEpPHOE,
HEpaBHOMEpHOE, MPSMOJIMHENHHOE), TpaeKTOpUs, paBHOAEUCTBYIOLIas cuia, Jedopmauus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IbI;

pasnuyath sBieHus (qUdQy3us, TEIUIOBOE JBMKEHHE YaCTHIl BEIIECTBA, PABHOMEPHOE JBWKEHHE, HEPaBHOMEPHOE JBMKEHHME, MHEpLHS,
B3aMMOJICHCTBHE TEJ, PABHOBECHE TBEPJBIX TEJ C 3aKPEIIEHHON OCHIO BpAICHHS, Tepelada JaBJICHUS TBEPABIMH TelIaMH, YKHIKOCTSIMHU H
razamu, atMoc(epHoe JaBjeHue, IUIaBaHue Tell, IPEeBpaIeHUs] MEXaHUUYECKOI SHEPTUH) M0 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3MUECKOE SBICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YYSHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MHpE, B TOM YUCiIe (PU3NUECKUE SBICHUS B MIPUPOJIE: IPUMEPHI
JBYDKEHUS C PA3IMYHBIME CKOPOCTSIMH B KUBOW M HEXXUBOW MPHPOJIE, ACHCTBHE CHIIBI TPEHUS B IPUPOJE M TEXHHUKE, BIUSIHUE aTMOCPEPHOTO
JIaBJICHUs Ha )KUBOM OpraHusM, IJIaBaHHE pbIO, pelyaru B TEJIE YeIOBEKa, IPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B YUeOHYIO, BBIICIAThH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUYECKUX SBJICHUM;



OIMCBIBATh U3YyUCHHbIE CBOMCTBA TeJ U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NYECKUE BEIUYMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMS,
IIyTh, CKOPOCTb, CPEHASL CKOPOCThb, CHUJIa YIPYIOCTH, CHJIa TSYKECTH, BEC Tella, CUJIa TPEHUs, JaBieHue (TBEPAOIrO Tela, KUJIKOCTH, rasa),
BBITAJIKUBAIOIAsl CWJIa, MEXaHMUYecKass paboTa, MOILHOCTb, IUIEYO CHJIbI, MOMEHT CHJbl, KO3()(UIUEHT MOJE3HOro NeHCTBUS MEXaHU3MOB,
KUHETHYECKas: M TOTCHLMANbHAs HSHEpPrus), NpPU ONUCAHUU IPABHIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HCIONb3YyEeMBIX BEIMYUH, HX
0003HAYECHMS U eIMHUIIBI (PU3NUECKUX BEIMUYUH, HAXOAUTh (POPMYJIbL, CBA3BIBAIOIIME JTAaHHYIO (GU3NYECKYIO BEJIMUMHY C APYTUMH BEIUUYUHAMM,
CTPOUTH TPAPUKH N3YUYECHHBIX 3aBUCUMOCTEHN (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys MpPaBUiIa CIOKEHUS cui (BAOJIb OJHOW IpsAMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesna, MPaBUIJIO paBHOBECHUS pbruara (6J0Ka), «30JI0TOE MPABUIIO» MEXaHUKHU, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEpIUu, PH 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alIUChIBATh €r0 MaTEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATH (PM3MUECKUE SBIICHHUS, POLIECCH U CBOWCTBA TEJ, B TOM YMCIIC ¥ B KOHTEKCTE CUTYAIMi MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATH IPUUMHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH O0BSICHEHUE U3 1—2 JIOTHYECKUX IIaroB ¢ ONopoi Ha 1—2 N3y4eHHbIX CBOMCTBA (U3NUECKUX
SIBIICHH, (PU3UIECKUX 3aKOHA FITH 3aKOHOMEPHOCTH;

pemaTh pacu€THbIe 3a/1auu B 1—2 1eHCTBUSL, UCIIOJIB3YsI 3aKOHBI U (JOPMYJIbI, CBSI3bIBAIOLIME (PU3NUECKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHS
3aJ]auu 3aHUChIBATh KPATKOE YCIOBHE, MOICTABIATH (PU3NIECKHE BEIMYUHBI B ()OPMYITBI M IPOBOIUTH PACUETHI, HAXOIUTH CIIPABOYHBIC TaHHBIE,
HE00XO0AUMBIE JJIS pelIEHUs 3a/1a4, OLIEHUBATh PEAJTUCTUYHOCTD MOJYyYEHHOH (pru3nueckoi BEeIMUMHBI;

pacrio3HaBarh MpoOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh MPU MOMOIIH (PU3MYECKHX METOJOB, B OMMMCAHUH HCCIICAOBAHUS BBIICIATH IPOBEPSEMOE
IpeanoiokeHue (TunoTesy), pa3iuyaTb U HHTEPIPETUPOBATH MOTY4YE€HHBIN Pe3ysIbTaT, HAXOAUTh OIIMOKH B X0/1€ OMbITA, 1€/1aTh BHIBOJIBI 10 €T0
pe3yibraTam;

MIPOBOJIUTH OIBITHI MO HAOIIOJACHUIO (PU3MUECKUX SIBICHUM WM (PU3NYECKUX CBOMCTB Ted: (OPMYIHPOBATH MPOBEPSEMbIE MPEANOI0KEHNUS,
coOupaTh YCTAaHOBKY M3 IPEII0KEHHOTO 000pY/I0BaHNs, 3alIUChIBATh XO/I OIbITa U (POPMYJINPOBATH BHIBOJIBI;

BBINOJIHATH MPSIMbIE U3MEPEHHsI PACCTOSHUS, BpEMEHH, MacChl Tela, 00bEMa, CUIIbl U TEMIIEPATYPhI C HCIOIB30BAHNEM aHAJIOTOBBIX U IIU(PPOBBIX
puOOPOB, 3aMUCHIBATH MMOKA3aHUs MPUOOPOB € YUETOM 3aJaHHON aOCOMIOTHON MOTPEIIHOCTH U3MEPEHUII;

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJTHON (PM3UYECKOM BEIMUMHBI OT IPYTrOM ¢ HCHOIB30BAHUEM MPSAMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH
PaBHOMEPHO JIBUKYILETOCs Tejla OT BPEMEHH JIBM)KEHUS Tela, CUIIbl TPEHUS CKOJIbKEHUS OT Beca Tella, KadyecTBa 00pabOTKH MOBEPXHOCTEN Tel
U HE3aBHCHUMOCTH CHJIBl TPEHMsI OT ILIOLIAAN CONPUKOCHOBEHUS TE€J, CHJIbI YIPYTrOCTU OT yIJIMHEHMS NPYKUHBI, BBITAJIKUBAIOIIEH CHUJIBI OT
00BbEMa MOrpykEHHOM YacTH Teda U OT IJIOTHOCTHU KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT IIYOMHBI, HA KOTOPYIO MOTPYKEHO
TE€JO, YCIOBUN IUIaBaHUA TeJl, YCIOBUN PaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B IUIAHWPOBAHUM y4EOHOIO HCCIEAOBAaHUSA, COOMpPATH
YCTQHOBKY M BBINIOJHATH M3MEpPEHUs, CIeays NMPeIOKEHHOMY IUIaHy, (PUKCHpOBAaTh pe3yabTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PHU3UUECKUX
BEJIMYMH B BUJIE MPEIOKEHHBIX TaOIUI ¥ TPa(UKOB, JIE1aTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBaHUS;

MIPOBOJIUTh KOCBEHHbIE M3MepeHHs (PU3NYECKUX BEIMYUH (TUIOTHOCTH BELIECTBA KUAKOCTH W TBEPAOrO Teja, CHJa TPEHUS CKOJbXKEHUS,
JIaBJICHUE BO3]lyXa, BHITAJIKUBAIOIIAs CUJIa, IEHCTBYIOIIAs HA MOTPYKEHHOE B KUJKOCTh TEJO, KOOPPUIMEHT MOJE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), cJelys NPeASIOKEHHON MHCTPYKIMU: MPHU BHIMOJIHEHUH M3MEpEeHUil coOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUHCIISATH
3HAUYCHHUE NCKOMOMN BEITMYNHBI,



COOJIIO/1aTh MTPaBUIIa TEXHUKU 0€30MaCHOCTH MPH paboTe ¢ 1a00paTOpHBIM 000PYAOBaHUEM;

YKa3bIBaTh MPUHIMIBI IEHCTBUS NTPUOOPOB U TEXHUYECKHX YCTPOWMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
pbIYar, MOABMKHBINA M HETOABMKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTH;

XapaKTepru30BaTh MPUHIIUITBI ICHCTBHS N3yYSHHBIX IPHOOPOB M TEXHUUECKUX YCTPOMCTB C ONMOPO HA UX ONMUCAHUS (B TOM YHCIIE: TIOAIIUITHUKH,
YCTPOMCTBO BOJAONPOBOJIA, THAPABIMYECKHN MPECC, MAHOMETP, BBHICOTOMEp, IOPIIHEBONH HACOC, apeOMETpP), MCHOIb3Ysl 3HAHUS O CBOWCTBAX
(bu3NYECKUX SIBICHUH U HEOOXO0IMMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOIUTH NPUMEPHI (HAXOIUTh HHPOPMAIHIO O MIPUMeEpax) MPaKTHIECKOTO UCTIONB30BaHUS (PU3NIECKUX 3HAHUN B IOBCEIHEBHOM KU3HU IS
obecriedeHrs OE30MACHOCTH MPH OOpaIleHUH ¢ MpUOOpaMH M TEXHWYECKHMHU YCTPOMCTBAMH, COXPAHEHHUsS 3I0POBbS U COONIOJICHHS] HOPM
9KOJIOTMYECKOTO MOBEICHUS B OKPYXKAIOLIEH cperie;

OCYIIECTBISATH OTOOP MCTOYHUKOB MH(POpManuu B MHTEpHETE B COOTBETCTBUU C 33aJJaHHBIM TTOMCKOBBIM 3allPpOCOM, Ha OCHOBE MMEIOIIHXCS
3HAHUH W TYTEM CpPaBHEHUS PA3IMYHBIX HMCTOYHUKOB BBLACIATH WH(POPMAIMIO, KOTOpas SIBISETCS NMPOTHBOPEYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOI;

UCIIOJIB30BATh IIPU BBHIMOJHEHNN y4eOHBIX 3aJlaHUi HAYYHO-TIOMYJSPHYIO JIUTEPaTypy (PU3NYEeCKOro conepKaHus, CIPaBOYHBIC MAaTEPUAIIBL,
pecypcsl cetu IHTEpHET, BIaaeTh MpUEMaMy KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus HHPOPMAIIUHU 3 OTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKUE MHUCHMEHHBIC U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHHKOB MH(POPMAIMK (PU3NIECKOTO COEPKAHUS, B
TOM YHCJIE TMYOJUYHO JIeNIaTh KPaTKHe COOOMICHHS O pe3yiabTaTax MPOEKTOB WM YYeOHBIX MCCIEIOBAHHUN, IPH ATOM I'PaMOTHO HCIIOJIb30BaTh
M3y4YCHHBIN MOHATUIHBIN anmnapar Kypca (PU3UKH, COPOBOXKIATh BBICTYIUICHHE TPE3CHTAINEH;

TIPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIECIOBAHUN PACIPENeNsiTh 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABICHHBIMH 3a/I1a4aMH,
CIIEINTh 3a BBIMOJIHEHHEM IUIaHA JIEHCTBMIM, aJE€KBATHO OIIEHWBAaTh COOCTBEHHBIH BKJIAJ B JAEATENBbHOCTb TIPYIIbI, BbICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOJCHCTBUE, YUUTHIBAS MHEHUE OKPYKAFOIIINX.

K koHIy 00yueHus B 8 kjiacce npeMeTHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y 00YyHarOIUXCS YMEHUI:

UCIIOJIb30BaTh IMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE MABM)KEHHME aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHHS BEILECTBA,
KpUCTaJNINYECKHE U aMOP(HbIE TeJa, HACBIIICHHbIM U HEHACHIIIEHHBIN Map, BIaXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHsISI SHEPIHsl, TETJI0OBOM
JIBUTATENb, AJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsijl, 3JIEKTPUUYECKOE IO0Je, MPOBOJAHUKU U JAUDJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUYECKHUI TOK,
MarHuTHOE I0JIE;

pa3nuyarth sIBJIECHUs (TEIUIOBOE PaCcIIMPEHHE U C)KaTue, Terionepeiadya, TEII0BOe paBHOBECHE, CMauMBaHNe, KaMJUISIPHbIE SIBJICHUS, CTIapEeHUE,
KOHJIEHCAllUs, IUIaBJICHHWEe, KpHCTalau3alus (OTBep/AeBaHUE), KUIEHHE, Terionepenada (TerIonpoOBOIHOCTb, KOHBEKLIHS, HW3Iy4EHHE),
ANIEKTpU3aLUs TeJ, B3aUMOJIEHCTBUE 3apsSA0B, JEHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBUE MarHUTOB, JEWCTBHE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAs MHAYKIMS) MO OMUCAHMIO UX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;



pacrio3HaBaTh HPOSIBICHUE H3YYEHHBIX (PU3MUYECKHX SIBIICHHI B OKpYXarollleM MHUpe, B TOM 4Yucie (PU3UYECKHE SIBIECHUS B IPUPOJIE:
IIOBEPXHOCTHOE HATSKEHUE U KAIIUJUISIPHBIE SIBJIIEHUS B IPUPOJE, KPUCTAJUIbI B IpUpoe, n3inydeHue CollHLa, 3aMep3aHue BOJ0EMOB, MOPCKUE
Opu3bl, 00pa3oBaHUE POChI, TyMaHa, UHEsl, CHera, 3JIEKTPUYECKUE SBJICHUS B aTMOC(epe, JEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE T10J1€
3emin, Iperd MooCcoB, poJib MAarHUTHOTO TOJIS JUIS JKU3HU Ha 3eMile, MOJIIPHOE CHSIHHUE, IPU 3TOM IMEPEBOAMUTH MPAKTHYECKYIO 3a/1a4y B
yueOHYI0, BBIAEIATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH) (PU3NUYECKUX SIBICHUI;

OIMCHIBATh M3y4YCHHbIE CBOMCTBAa Tel W (U3WYECKHUE SIBJICHHUS, HCIONB3Yys (U3NYECKHE BEIMYUHBI (TeMIepaTypa, BHYTPEHHSS SHEpIus,
KOJINYECTBO TEIUIOTHI, YAEIbHasl TEIUIOEMKOCTh BEILECTBA, yJ€JIbHAs TEIJIOTa IUIABJIEHUS, YAeIbHas TEIUIOTa MapooOpa3oBaHUs, yAeIbHAs
TEIUIOTAa CTOPAHUS TOIUIMBA, KOA(PQHUIIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS BIAKHOCTh BO3/yXa, JIEKTPHUCCKHUI
3apsijl, CUila TOKA, AJIEKTPUUYECKOE HANpsKEHHE, CONPOTUBIICHUE MPOBOJHMKA, YIEIbHOE CONPOTUBIEHHE BELIecTBA, padoTa M MOLIHOCTb
AJIEKTPHUYECKOTO TOKA), MPU ONMHMCAHUH IPABHIBHO TPAKTOBATh (PH3MUECKUI CMBICI HCIOJIB3YyEeMBIX BEIUYHMH, OOO3HAYCHHUS W EAMHUIIBI
(Gu3nYecKUX BEIMYUH, HAXOIUTh (OPMYJbl, CBA3BIBAIOIIME JaHHYIO (U3MYECKYIO BEIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH IpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UUECKUE SBJICHUS U MPOLECCHI, UCIOJIb3Ys] OCHOBHBIC MOJOXKEHHUS MOJIEKYJIIPHO-KMHETHUECKOW Teopuu
CTPOEHMSI BEILECTBA, IPUHLIMII CYNEPIO3UINH MoJIeH (Ha KaUYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsizia, 3akoH Oma Juisl yyacTka LIeMH,
3akoH Jlxoyns—JleHna, 3aKOH COXpaHEHUsl SHEPIUHU, [IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3aIIUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKECHHUE;

OOBSICHATH (pU3MUECKHUE MPOLIECCHl U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE CUTYallMil NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATD
MIPUYUHHOCIIEACTBEHHbIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKHX I1aroB ¢ ONOpoi Ha 1—2 U3yuyeHHBIX CBOMCTBA (PU3NUECKUX SBICHUI,
(U3NYECKNX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pelaTh pacu€THbIE 3aJa4u B 2—3 JIEHCTBUS, UCIOJIBb3YS 3aKOHBI U (POPMYJIbI, CBSA3bIBAIOIINE (DU3NUECKHE BEJIMYMHBI: HA OCHOBE aHaIN3a YCIOBUS
3aJlauy 3aIKMChIBaTh KPATKOE YCIOBUE, BBIBIATh HEJOCTATOK JAHHBIX JJIS PEIICHUS 3a/1a4H, BEIOMPATh 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE ISt
e€ pelieHusl, IPOBOAUTH PacuéThl U CPaBHUBATH MTOJIyUEHHOE 3HaU€HHE (PU3MUECKON BEIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacrio3HaBaTh MPOOJIEMbI, KOTOPblE MOXXHO PELIUTh MpPU MOMOIIM (PU3MUECKUX METOJI0B, MCIOJIb3YS ONMHMCAHUE HCCIECI0BaHMS, BBLACIATDH
MIPOBEPSEMOE MPENIOJIOKEHNE, OLIEHUBATh TPABUIIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEIOBAHMUS, J€JIaTh BBIBOIBI;

IIPOBOJIUTH OMBITHI 10 HAOMIOAEHUIO (PU3MUECKUX SIBICHUM WM (U3NUECKUX CBOWCTB TeN (KanWJUIApPHbBIC SBJICHHUS, 3aBUCHMOCTb JIaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMIIEpaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HArPEBAHUS IIPU U3IYYEHUU OT 1[BETA U3ITy4aroel (OIIOIaoei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUs BOJbI OT TEMIEPATYPhI KUAKOCTU U IUIOMAAN €€ MOBEPXHOCTH, AJIEKTPU3ALNS TeJl U B3aUMOJICHCTBUE
NIEKTPUYECKUX 3aps/IOB, B3aUMOJIEHCTBUE IOCTOSHHBIX MAarHUTOB, BH3yajlW3allds MAarHUTHBIX IOJIEH ITOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHMTHOT'O IOJI Ha NMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJIBUraTelis MOCTOSHHOIO TOKa): (OpMYyIHPOBATH
IIpOBEpsEMbIE TPEANOIOKEHUS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOT0 000py/10BaHHUs, ONTUCHIBAThH XOJ1 OMBITA U (DOPMYITUPOBATH BBHIBOIBI;
BBITIOJHATH MPSIMblE U3MEPEHUS TEMIIEPATypPhbl, OTHOCUTEIBFHON BIaKHOCTH BO3/1yXa, CHJIbI TOKA, HAMPSYKEHUS C UCIIOJIb30BaHNEM aHAJIOTOBbIX
npuOOPOB U 1ATYNKOB (PU3UUECKUX BEJIMUUH, CPABHUBATH PE3YIbTaThl U3MEPEHUN C YUETOM 3aaHHOM aOCOIIOTHOM MOTPELTHOCTH;



MPOBOJIUTH MCCIICIOBAHUE 3aBUCHUMOCTU OJHON (DM3UYECKON BEIMYUHBI OT JAPYTOM C HMCIOJB30BAaHUEM IMPSMBIX U3MEPEHUN (3aBUCHUMOCTH
COMPOTHUBIICHUS MPOBOJAHUKA OT €T0 JUIMHBI, TUIOLIAAHN TOTIEPEYHOT0 CEUCHUS U yIeTbHOTO COMPOTUBIICHUS BEIIECTBA TPOBOIHMKA, CHIIBI TOKA,
HIYIIETo Yepe3 MPOBOAHUK, OT HANIPSKEHUS Ha MMPOBOIHUKE, UCCIISIOBAaHUE TIOCIE0BATEIHLHOTO U MAPAILICILHOTO COSTMHEHUM TPOBOTHUKOB):
IUTAHUPOBATh MCCIICIOBAHUE, COOMpATh YCTAHOBKY W BBINOJHATH W3MEPEHHS, CICAys MPENIOKEHHOMY IUIaHy, (PUKCUPOBATH pPe3yiIbTaThl
MOJTYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIHI] ¥ TpadUKOB, JIeJaTh BEIBOJIBI IO pE3yIbTaTaM UCCIICI0OBaHUS;

MPOBOJNTHh KOCBEHHBIC W3MEpeHHsS (PU3MYecKnx BeNW4YWH (yIelbHAas TEIUIOEMKOCTh BEIIECTBA, CONPOTHBICHHE MPOBOJHUKA, paboTa u
MOIITHOCTb JICKTPUUECKOTO TOKA): IJIAHUPOBATh U3MEPEHHS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIENYs MPEI0KEHHON HHCTPYKIINH,
M BBIYUCIISATH 3HAYCHUE BCIIMYUHDI,

coOJTIOAATh MpaBUia TEXHUKH 0€30IaCHOCTHU MpHU padoTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh MPUHIUIIBI ICHCTBUS U3YYCHHBIX MTPUOOPOB U TEXHUUYECKUX YCTPOKMCTB C OMOPOHM Ha MX OMHCAHUS (B TOM YHUCIE: CHCTEMa
OTOIUICHHUS JIOMOB, THTPOMETD, MapoBasi TypOrHa, aMIIEPMETP, BOJIBTMETP, CYETUUK DIIEKTPUUIECKON SHEPTUH, SJIEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTeNbHBIC JJICKTPONPHOOPHI (IPUMEPHI), IICKTPUUSCKUE MPEAOXPAHUTENH, dJICKTPOMATHUT, JICKTPOJBUTATENh TOCTOSHHOTO TOKA),
UCIIOJIB3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBIECHUI U He0OXoauMbIe (PU3NMUECKHUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIC TEXHUYECKHUE YCTPOHCTBA M U3MEPHUTEILHBIC TIPUOOPHI TI0 CXEMaM U CXEMaTHYHBIM PUCYHKAM (3KUIKOCTHBINA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JIBUraTellb BHYTPEHHETO CTOPaHHUs, AIIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl AJIEKTPUUYECKHUX Ieneil ¢
MOCJIEIOBATEIBHBIM U MapaJUICIbHBIM COSAMHEHUEM DJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUECKHX 1IETICH;
MIPUBOIUTH TIPUMEPHI (HAXOIUTh HHPOPMAIIUIO O MPUMEPaX) MPAKTUISCKOTO HUCITOIb30BaHUS (PU3HUCCKUX 3HAHHUI B IMOBCETHEBHOW JKU3HH IS
oOecrieueHrs 0€30MaCHOCTU MPU OOpaAIIEHUH ¢ MPUOOpPAMH M TEXHHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUsS 3J0POBbS U COONIOJCHUS HOPM
9KOJIOTUYECKOIO MMOBEJCHHUS B OKPYXKAIOIIEH cpefie;

OCYIIECTBJIATh TOUCK HWHMOpManuu (U3NIECKOro cojepkanus B MHTepHETe, Ha OCHOBE HMMEIONIMXCS 3HAHMM U TYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIACISATH HHGOPMAIUIO, KOTOPAs SIBISIETCS MPOTUBOPEUYNUBOM U MOXKET OBITh HEJOCTOBEPHOIA;

WCIIOJIB30BaTh MPHU BBIMOJTHEHUH YYEOHBIX 3aJaHUN HAYUHO-TIOMYJSIPHYIO JIUTEpPaTypy (PU3UUYECKOTrO COAepKaHUsl, CIPABOYHBIE MaTepUAIbI,
pecypcsl cetu IHTepHET, BIaieTh NpUEéMaMi KOHCTIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus MH(OPMALIUU U3 OJJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPAaTKUE YCTHBIE COOOIICHUS, 00001as WHPOPMAIMIO W3 HECKOJbKMX HCTOYHUKOB (DHU3UYECKOTrO
COJZIep>KaHusl, B TOM 4YHCIIe MyOJMYHO MPEJCTABIATH PE3YNbTaThl MPOCKTHOW WM HCCIENOBATENbCKOW JESATENbHOCTH, MPH 3TOM TPaMOTHO
HCIOJIb30BaTh U3YUYEHHBIN MOHATHIHBIN anmapaT Kypca pU3UKH, COIPOBOXKAATH BBHICTYIUIEHHE MTPE3EHTAIIUEH;

MPU BBITTOJTHEHUM YYE€OHBIX MPOEKTOB W HMCCIEMOBAHUN (U3MUECKHX TPOIECCOB paCHpeneiiaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTABICHHBIMU 33J]Ja4aMHM, CJIICTUTH 32 BBIIIOJIHEHUEM IIaHA JIEHCTBUN M KOPPEKTHPOBAThH €T0, aJIeKBATHO OIIEHUBATH COOCTBEHHBIN BKIJIAJ B
NeSTeTLHOCTH TPYIIIBI, BEICTPAUBATh KOMMYHUKATHBHOE B3aMOJICUCTBHE, MMPOSIBIISSE TOTOBHOCTh pa3peniaTh KOH(QIUKTHI.

K koniy o0yuenus B 9 kjacce npeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI OTPAXXaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:



UCIOJIb30BaTh MOHATUSA: CUCTEMA OTCUYETA, MaTepUalIbHAs TOYKA, TPACGKTOPHS, OTHOCUTEIBHOCTh MEXAHWYECKOI'O IBMXKEHUS, AedopMarius
(ynpyras, miacTu4eckas), TpeHHe, IEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, HEBECOMOCTD U NEPErpy3KH, HEHTP TSKECTH, AOCOIIOTHO TBEPOE TEIIO,
LEHTP TSHKECTH TBEPIOIO Tesa, paBHOBECHE, MEXaHWYECKHUE KoeOaHusl U BOJIHBI, 3BYK, HH(QPA3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI,
[IKajJa 3JICKTPOMAaruuTHBIX BOJIH, CBCT, 6JII/I30pyKOCTL U JaJIbHO30PKOCTb, CICKTPbI UCIIYCKAaHUWS W IIOIJIOIICHUA, aan)a, Oera- U raMmma-
U3Jy4EHUs1, U30TOIIbI, iZIepHas SHEPreTHKaA;

pa3nuyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE ABUKEHHUE, PABHOYCKOPEHHOE NPSIMOJIMHENHOE JIBUKEHUE, CBOOOHOE
[1a/IEHUE TeJl, PABHOMEPHOE JIBUKEHHE 10 OKPYKHOCTH, B3aUMO/IEHCTBHE TeJl, pEaKTUBHOE JIBUKEHUE, KOJeOaTeIbHOE ABUKEHHE (3aTyXarolue
U BBIHY)XJEHHbIE KO0JIeOaHUS), PE30HAHC, BOJHOBOE J[IBUJKEHHUE, OTPaKEHUE 3BYyKa, NPSIMOJIMHENHOE pacupoCTpaHEHUE, OTPaXXEHUE U
IIPEJIOMIIEHUE CBETA, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jiokKeHue 0es1oro CBeTa B CIEKTP U CII0KEHHE CIIEKTPAJIbHBIX [[BETOB, TUCIIEPCUS
CBCTAa, CCTCCTBCHHAA PaJUOAKTUBHOCTH, BOSHUKHOBCHHEC JIMHEHYaTOTO CIICKTpa I/I3.Hy‘~IeHI/I$I) I10 OIMUCAHUTO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3UUECKUX SIBICHUN B OKPYXKAIOIIEM MHUpPE (B TOM Yncie (PU3NYECKHE SBICHUS B TIPUPO/IC: IPUIUBHI U
OTJIMBBI, IBWXKeHHE I1aHeT COTHEUHOM CUCTEMBbI, pEaKTUBHOE ABHKEHHE )KUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB dKUBOTHBIMH, 3€MJICTPSICEHHE,
celicMruYecKne BOJIHBI, IyHaMH, 3X0, IIBETA TCJI, OIITUYCCKUC ABJIICHUA B IIPUPOJC, OMOJIOTHYECKOE I[CﬁCTBPIG BUAUMOTIO, y.HI)Tpa(bI/IOJICTOBOFO n
PEHTI€HOBCKOT'O0 M3JIy4Y€HHUI, €CTeCTBEHHbIH paJlOaKTUBHbBIN (OH, KOCMMUYECKHUE JIyUHd, PaJHOAKTUBHOE U3JIyYEHHE NMPHUPOJHBIX MUHEPAJIOB,
JeiCTBUE pPaJMOAKTUBHBIX HU3JIYyYEHUH Ha OpraHM3M YeJloBeKa), IPU ATOM NEPEBOAUTH IMPAKTUYECKYIO 3a/jady B Yy4eOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OIMUCBIBATh U3YYCHHBIC CBOMCTBa TEll U (1)I/ISI/I‘~IGCKI/I€ SABJICHUS, UCIIOJIB3Ys (1)H31/I‘-I€CKI/I€ BCJIIMYHHBI (CpeI[HHSI W MTHOBCHHAasl CKOpPOCTh TEJIa MpHU
HEPABHOMEPHOM JBHKEHHH, YCKOPEHUE, NIEPEMEIEHHUE, ITYTh, YIJIOBas CKOPOCTb, CUJa TPEHUs, CHJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
cBOOO/IHOTO MaJCHMSI, BEC T€Ja, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHHUYECKast paboTa U MOIIIHOCTb, MOTEHIMANIbHAS YHEPTHS Tella, HOJHATOTO
HaJ MOBEPXHOCTBIO 3€MJIM, NNOTEHLUAIbHASI YHEPIUS CKATOM NPYKUHBI, KHHETUYECKAsl DHEPIrHs, MOJHAs MEXaHUYECKas DHEPrus, NEPUOA U
yacToTa KoJieOaHWM, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTellb NMPEIOMIIEHUS CpeAbl), IPU ONHUCAHUU
NPAaBUIBHO TPAKTOBATh (PU3MUYECKHH CMBICT HCIIOJIb3YeMbIX BEJIMUYMH, 0003HAYEHUS U €IMHUIIBI (PU3NUYECKUX BEIUYMH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIIME IAHHYIO (PM3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYMHAMU, CTPOUTD IpadUKH U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTNYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS M MPOLECCH], UCTONb3Ys 3aKOH COXPAHEHUS] YHEPIUHU, 3aKOH BCEMHPHOIO TATOTEHMS,
IMPUHIHUIT CYHIICPIIO3UIUN CUJI, TPUHOWUII OTHOCUTCIBbHOCTHU Fam/mes[, 3aKOHBbI HBIOTOHa, 3aKOH COXPAaHCHHUA HMMITYJIbCa, 3aKOHbI OTPAXKCHUA U
MIPEIOMIIEHUS CBETa, 3aKOHBI COXPAaHEHUS 3apsAJ0BOI0 M MACCOBOI'O YMCEI IIPU SACPHBIX PEaKUsiX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEMaTHYECKOE BBIPAKECHMUE;

00BICHITH (i)I/I3I/I‘-IeCKI/Ie mponecChl 1 CBOIICTBa TEJI, B TOM YHCJIE U B KOHTCKCTEC CI/ITyaIII/Iﬁ MPAKTUKOOPHUECHTUPOBAHHOT'O XapaKTEpa: BhIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH O0BSICHEHUE U3 2—3 JJOrMUYECKHX IIAr0B € OMOPOM Ha 2—3 W3Yy4EHHBIX CBOMCTBA (PM3UUECKUX SBJICHUH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiaTh pacuéTHbIe 3a7a4M (ONMUpPAIOIIMECs HAa CHUCTEMY W3 2—3 ypaBHEHMM), UCHOJB3Yys 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIINE (PU3HMUECKUE
BCJIMYMHBI: HAa OCHOBC aHAJIM3a YCJIOBHUA 3aJa4U 3allMChIBATE KPATKOC YCIOBHUEC, BBIABIIATE HEAOCTAOIINUE U N30BITOYHBIE JaHHBIC, BI)I6I/IpaTI)



3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIC UISI PEIICHHS], IIPOBOJAUTh PACYETHI M OLEHUBATH PEATUCTUYHOCTH IOJTYYEHHOTO 3HAYCHUs (PU3HUECKOU
BEJIMYUHEI;

pacrio3HaBath MPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh IPU MOMOIIM (PH3HMUYECKUX METOJIOB, MCIIOJIb3Yys ONMHCAHWUE HCCIICIAOBAHUS, BBIICISATH
MIPOBEPSAEMOE MPEIOTI0KEHHE, OLIEHUBATH IPABMIIBHOCTD MOPSAKA IPOBEICHHS HCCIIEI0BAHNUS, €TIaTh BEIBOIbI, HHTEPIPETHUPOBATD PE3YIbTATHI
HAOJIIOICHUH | OIIBITOB;

MPOBOJIUTH OIBITHI MO HAOMIONEHHUIO (DU3NYECKUX SBICHUNA MM (U3NYECKUX CBOMCTB TeNl (M3ydyeHHE BTOpOro 3akoHa HpioTOHA, 3akoHa
COXpaHCHHS SHEPTHH, 3aBUCUMOCTh TIeproJIa KOJIcOaHUI MPYKUHHOTO MasiTHUKA OT MacChl ITpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMILUTUTY/IbI MAJIBIX KOJIEOaHUM, TPSIMOJIMHEIHOE PACIPOCTPAHEHUE CBETA, pa3IoKeHHE OeIoro CBEeTa B CIIEKTP, U3YUYEHHE CBOMCTB N300paKEHHS
B IJIOCKOM 3€pKaJie ¥ CBOMCTB M300pakeHUs MIPEMETa B COOMPAIOIIEH JIMH3e, HAOIIOACHNE CIUIOIIHBIX U JIMHEHYATBIX CIIEKTPOB M3ITyUCHHS):
CaMOCTOSITENTFHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO HAaOOpa 00OPYIOBaHUS, ONMUCHIBATH XOJ| OMBITA M €0 PE3yibTaThl, (HOPMYIUPOBATH
BBIBOJIbI;

MIPOBOJIUTH TPH HEOOXOJUMOCTH CEPHIO MPSMBIX M3MEPEHHIA, ONpeNeNsis cpelHee 3HaueHHe M3MepsieMoil BeMnYnHbI ((POKYCHOE paccTOsIHHE
coOuparolel JUH3b1), 000CHOBBIBATh BBIOOD CIIOC00a M3MEPEHUS (M3MEPUTEIHLHOTO IPUOopa);

MIPOBOJIUTH MCCIICIOBAHHE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C UCIOJIB30BAHUEM IPSIMBIX U3MEPEHHH (3aBUCHMOCTD IYTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM JIBUKCHUU 0€3 HaYaJIbHOW CKOPOCTH, TIepHo/ia KojeOaHHii MaTeMaTHYECKOTO MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yTJIa
OTpa)KEHHSI CBETA OT yIJla aleHUs U yIiia IPEJIOMIICHUS OT yIJia MajeHus): IUIaHUPOBATh UCCIIEIOBAHKE, CAMOCTOSTEIHHO COOMPATH YCTAaHOBKY,
(buKCUpOBaTh PE3yNIbTAThl MOJYYCHHOW 3aBUCUMOCTH (DM3MYECKHX BEIWUYMH B BHJIE TAOJIUI] U TPapHKOB, JeaTh BBIBOJBI 10 pe3yabTaTaM
WCCIIC/IOBaHHS;

IIPOBOJIUTH KOCBEHHBIE N3MEPEHUS (PU3NUECKUX BEITMUUH (CPEeIHsS CKOPOCTh U YCKOPEHHE Tejla IPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE
CBOOOJHOTO TAJCHUs, KECTKOCTh MPYKUHBI, KOXPPUIMEHT TPEHHUS CKOJBKEHUS, MEXaHW4YecKass padoTa M MOIIHOCTh, 9acTOTa W TMEPUOJ
KoJIeOaHUH MaTeMaTHYeCKOro M MPYXHUHHOIO MAasTHUKOB, ONTHYECKas Cuila CcOOMpAarolIel JMH3bI, PaJUOAaKTUBHBIA (DOH): IIAHUPOBATH
M3MEpEeHus, cCOOMpaTh IKCIIEPHUMEHTAIBHYIO YCTAHOBKY M BBITIONHITH U3MEPEHUS, CIIeAys NPEAIO)KEHHON HHCTPYKIUH, BEIYUCISATH 3HAYCHHE
BEJIMYMHBI M aHAJIN3UPOBATH MOJIy4YEHHBIE PE3YIbTAThI ¢ YUYETOM 33/1aHHON MOTPENIHOCTH U3MEPEHUI];

co0JIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJIENIeH: MaTepUanbHas TOUKa, a0COIIOTHO TBEPI0E TEJI0, TOUEUHBI HICTOUHUK CBETA,
Jyd, TOHKas JIMH3a, TUIAHETapHast MOJIENIb aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO S/1pa;

XapaKTepu30BaTh MPUHIIUIBI ACUCTBUS H3yUSHHBIX IPUOOPOB U TEXHHUYECKUX YCTPOMCTB C OTIOPOI HAa WX OMKCAaHUs (B TOM YHUCIIE: CITHIOMETD,
JATYUKU TOJIOKEHMS, PACCTOSIHUS M YCKOPEHUs, pakeTa, 9XOJIOT, OYKH, MEepUCKOoM, (oToarmapar, ONTHYECKHE CBETOBObBI, CHEKTPOCKOII,
TO3UMETp, Kamepa BuiibcoHa), NCTI0IB3ysl 3HAHUS O CBOMCTBAaX (PM3UYECKUX SBICHHI U HEOOXOIMMBbIe (PN3MUYECKHIE 3aKOHOMEPHOCTH;
UCIOJIb30BATh CXEMBI M CXEMATUYHbIE PUCYHKU U3YUYEHHBIX TEXHUUECKUX YCTPOUCTB, U3MEPHUTEIbHBIX TPUOOPOB M TEXHOJIOTUYECKHUX MTPOIIECCOB
MIPH PEUICHUN YIeOHO-TIPAaKTHIECKHUX 3a/1a4, ONITUIECKUE CXEMBI JIJIs IIOCTPOSHUS H300paKeHUH B IJIOCKOM 3epKajie U COOMparoIei JInH3e;



IPUBOAUTE IPUMEPHI (HAXOAUTh MH(MOPMALIUIO O IPUMEPAX) MPAKTUUECKOIO UCIIOIb30BAHUS (PU3NUYECKUX 3HAHUM B IIOBCEIHEBHON KU3HU JUIs
obecriedeHrs: OE30MACHOCTH MPH OOpaIleHUuH ¢ MpUOOpaMHM W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILEN CPELE;

OCYILECTBIATH MOUCK MH(POpMAIH GU3NIECKOTO cofiepkanus B IHTEpHETe, CaMOCTOSTENbHO (POPMYITHPYs TOUCKOBBIN 3aPOC, HAXOAUTH ITYTH
OIIpeJIeJIEHUS IOCTOBEPHOCTH MOIy4€HHON MH(OPMAIIMK Ha OCHOBE UMEIOIIUXCSl 3HAHUH U JONOJHUTENIBHBIX HCTOUYHUKOB;

WCIIOJIb30BATh MPH BBIMOJHEHUH YYeOHBIX 33aJaHUN HAYYHO-TIOMYJISIPHYIO JINTEPATypy (pU3HUECKOro cojepiKaHus, CIPaBOYHBIC MaTEpUabI,
pecypcsl cetu IHTEpHET, Bi1aaeTh NpUéMaMu KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa30BaHus MHPOPMALIUU U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;
co3/IaBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE MH(OPMAIMH U3 HECKOJIBKUX HCTOYHUKOB (DU3UUYECKOTO CONEPIKAHMS,
nyOJIMYHO MPEJCTABIATh PE3YJIbTaThl MPOCKTHOM WM MCCIIENOBATENBbCKON AEATENbHOCTH, IPU 3TOM I'PAaMOTHO MCIIOJIb30BaTh M3y4YEHHBIH
MOHATUIHBIN anmapaT M3y4aeMoro pasjena (U3MKH U CONPOBOXKIATH BBICTYIUICHHE IMPE3CHTAIe ¢ y4€TOM OCOOEHHOCTEW ayauTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumMeHOBaHUe pa3zesioB U TeM NIPOrpaMMbl KosinuecTBo 4yacoB JdnekTpoHHbIE (LUPPOBLIE)
n/m Bcero|| KoHTpoJsbHBIE [pakTHUYecKue 06pasoBaTe/bHbIe PecypChbl
paboThI paboThI

|Pa3/1e11 1. ®u3uKa U1 eé poJib B I0O3HAHUHU OKpYKaloLiero Mupa |

1.1 ||®usuKa - HayKa 0 IpUpoje 1 bubauoTteka LLIOK
https://m.edsoo.ru/7f416194

1.2 ||[Pusuyeckue BeJIUUYUHBI 2 1 bubanoreka LIOK
https://m.edsoo.ru/7f416194

1.3 |[EcTecTBeHHOHay4YHbIX MeTO/I I0O3HAHUS 1 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f416194

14 | L | | |

15 | L | | |

16 | L | | |

|I/ITOI‘0 10 pasjeny H 4 H |

|P33Ae.ﬂ 2.IlepBoHayvya/ibHbIEe CBeleHUA O CTPOEHUH BellecTBa |

2.1 ||CTpoeHue BelecTBa 2 1 bubanoreka LIOK
https://m.edsoo.ru/7f416194

2.2 ||/IBm>KeHUe ¥ B3aUMO/IeCTBHE YaCTHI BemecTBa | 3 1 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

2.3 ||ArperaTHble COCTOSIHMA BelleCTBa 3 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

24 | L4 | | 0 | |

|I/ITOI‘O 10 pasjeny H 12 H ‘

|Pa3/1e11 3. /iBM2KeHMe M B3aMMO/ieliCTBHE TeJl ’

3.1 ||MexaHUYeCKoOe JABHKeHHEe 6 1 bubauoreka LIOK

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



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

Ne HaumMeHoBaHUe pa3zesioB U TeM NIPOrpaMMbl KosinuecTBo 4yacoB JdnekTpoHHbIE (LUPPOBLIE)
n/m Bcero|| KoHTpoJsbHBIE [pakTHUYecKue 06pasoBaTe/bHbIe PecypChbl
paboThI paboThI

3.2 ||MHepuus, Macca, JIOTHOCTb 6 1 3 bubsunoTteka LJOK
https://m.edsoo.ru/7f416194

3.3 ||[Cusa. Bugsbl cun 8 1 2 bubsunoTteka LJOK
https://m.edsoo.ru/7f416194

|I/IToro 110 pasjeny H 20 H

|Pa3,ae11 4. laB/1eHH e TBEPADBIX TeJ, )KUAKOCTEU U ra3oB

4.1 |laBnenue. [lepesayva gaBaeHUs 4 bubanoreka LIOK

TBEPABIMU TeJaMU, }KUJAKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194

4.2 ||laBseHHE KUJKOCTHU 4 1 bubanoreka LIOK
https://m.edsoo.ru/7f416194

4.3 ||ATMocdepHOe faBieHUE 4 bubauoTteka LLIOK
https://m.edsoo.ru/7f416194

4.4 ||lencTBUE )KUJAKOCTH U ra3a Ha IOTPYKEHHOE B 5 1 2 bubauoreka LIOK

HUX TeJI0 https://m.edsoo.ru/7f416194

|I/ITOI‘0 10 pasjeny H 17 H

|Pa3,qu1 5. Pa6oTa ¥ MOIHOCTb. JHEpPrus

5.1 |[Pab6oTa ¥ MOIIHOCTH 4 1 1 bubanoreka LIOK
https://m.edsoo.ru/7f416194

5.2 |[[IpocTble MEXaHU3MBbI 4 1 1 BubsaunoTteka LLOK
https://m.edsoo.ru/7f416194

5.3 |[MexaHuuecKas 3Heprus 4 1 1 BubsauoTteka LLOK
https://m.edsoo.ru/7f416194

|I/ITOI‘O 10 pasjenay H 12 H

|Ha33a1-me Moy

|Pe3epBHoe BpeMs H 3 H H H



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

Ne HaumMeHoBaHUe pa3zesioB U TeM NIPOrpaMMbl ‘ KosinuecTBo 4yacoB | JdnekTpoHHbIE (LUPPOBLIE)
n/m Bcero|| KoHTpoJsbHBIE [pakTHUYecKue 06pasoBaTe/bHbIe PecypChbl
paboThI paboThI
|OBLIEE KOJIMYECTBO YACOB IO TPOTPAMME | 68 | 10 | 13 [
8 KJIACC
Ne HavmMeHoBaHUe pa3zesioB U TeM IPOrpaMMbl KosnuecTBo yacoB JnekTpoHHbIEe (LU POBbLIE)
/o Bcero KoHTpoJibHBIE [IpakTHUyeckue 06pasoBaTeNLHEIe PECypCEI
paboThI paboThI
Paspaen 1. Ten1ioBbIEe ABJ1€HUSA
1.1 CrpoeHue ¥ CBOMCTBA BellleCTBA 7 bubaunoreka LLOK
https://m.edsoo.ru/7f4181ce
1.2 TensioBble NpoOLECCHI 21 1 5 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce
UToro no paspeny 28
Paszjges 2. JyieKTpUuYeCcKre 1 MarHUTHGIE SIBJIEHUS
2.1 JsexkTpuyeckue 3apsAAbl. 3apsKEHHbIe TeJla U UX 7 1 Bubsnoreka LIOK
B3aUMO/ieliCTBUE https://m.edsoo.ru/7f4181ce
2.2 IloCTOSAHHBIYN 3JIEKTPUYECKUH TOK 20 1 7 bubaunorteka LLOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIe sABJeHHUS 6 1 1.5 bubaunoreka LIOK
https://m.edsoo.ru/7f4181ce
2.4 DJJeKTpOMarHuTHasg HWHAYKLHUA 4 bubaunoreka LIOK

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

HToro no pasgeny 37



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

Ne HanMeHOBaHMe pa3ziesioB ¥ TEM IPOrpaMMbl KosinyecTBO 4acoB JnekTpoHHbIe (LUPPOBLIE)

n/n Bcero KoHTposibHBIE [IpakTuyeckue 06pa3soBaTe/IbHbIE PECYpChI
paboThI paboThI

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 3 14.5
19 KJIACC

Ne  HauMeHOBaHHe pa3/eJsioB U TeM NPOTrPaMMbI KosinyecTBO 4acoB JnekTpoHHbIe (LU POBbBIE)
n/m Bcero KoHTposibHBIE [IpakTUyeckue 06pasoBaTe/bHEIE pECypCLI
paboThI paboThI

Pa3zgesn 1. MexaHn4yecKHe sIBJIEHUSA

1.1 MexaHUYeCKOe ABHUKEHHE U CIIOCOOBI €T0 10 1 bu6sunoteka [JOK
O CaHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeHcTBUE Te 20 1 3 bubanoreka LIOK

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

1.3 3aKoHBbI COXpaHeHUd 10 3 Bubsnoreka LIOK
https://m.edsoo.ru/7f41a4a6

HToro no pasgeny 40

Pa3aes 2. MexaHH4YecKHe KOJIe6aHUA U BOJIHBI

2.1 MexaHH4YeCKHeE KoJieObaHHUS 7 3 bubaunoreka LIOK
https://m.edsoo.ru/7f41a4a6

2.2 MexaHU4YecKHe BOJHBL. 3BYK 8 1 3 BubauoTteka LLOK
https://m.edsoo.ru/7f41a4a6

HToro no pasgeny 15

Pa3zzes 3. J/ieKTpOMarHMTHOE NoJIe U 3J1IeKTPOMAarHUTHbIE€ BOJIHBI



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

Ne  HauMeHOBaHHe pa3/eJioB U TeM NPOrpPaMMbI KosinyecTBO 4acoB JnekTpoHHbIe (LU POBLIE)

n/m Bcero KoHTposibHBIE [IpakTHyeckue 06pasosaTeNbHbIE PeCypCL!
paboThI paboThI
3.1 JJIeKTpOMarHUTHOE NoJie U 6 2 Bub6snoTeka LIOK
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HToro no pasgeny 6

Paspaeu 4. CBeTOBbI€e SIBJIEHUSA

4.1 3axKoHBI paclpoCTpaHeHHUs CBeTa 6 2 bubaunoreka LLOK
https://m.edsoo.ru/7f41a4a6
4.2  JIUH3BI U OITUYECKHE TPHUOOPDI 6 3 Bbub6anoTeka [IOK
https://m.edsoo.ru/7f41a4a6
4.3 PasnoxeHue 6esI0ro CBETA B CIIEKTP 3 2 Bub6anoTeka [IOK

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

HToro no paszeny 15

Pa3aen 5. KBaHTOBbBIE IBJIEHUS

5.1 MHcmyckaHue U NOTJIOIEHUE CBETA AaTOMOM 4 1 Bu6snoreka LJOK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHue aTOMHOTO /pa 6 1 Bu6anoTeka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 fApepHble peakuuu 7 1 1 Bu6anoTeka [IOK

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

Hroro no pasgeny 17

Pa3gen 6. [loBTOpUTE/IBHO-06001AIUNA MOAYJIb

6.1 TloBTOpeHUe U 06001eHUE COAEPXKAHUS Kypca 9 2 Bu6snoTeka LJOK
dusuku 3a 7-9 kaacc https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
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Ne  HauMeHOBaHHe pa3/eJioB U TeM NPOrpPaMMbI KosinyecTBO 4acoB JnekTpoHHbIe (LU POBLIE)

n/m Bcero KoHTpoJibHBIE [IpakTuyeckue 06pasosaTeNbHbIE PeCypCL!
paboThI paboThI

HToro no pasgeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 27

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne Tema ypoka KosinyecTBO 4yacoB Jlata JeKTpoHHbIe [UPPOBbIE
n/m W3y4YeHus BaTeJIbHbI bl
n/n Bcero KoHTposbHble IIpakTuuyeckue 3y1e obpasoBate € pecypce
paboThI paboThI
1  ®usuka — Hayka o npupo/jie. fIBaeHus npupojbl 1
2  dusuyeckue siBJIEHUA 1
3  ®usuyeckue BeJUYMHBI U UX U3MepPEHUE 1
4  VYpok-uccnenoBaHue "H3mepeHue TeMnepaTtypbl npu 1 1
NOMOLIH XKUJKOCTHOT'O TEPMOMETPA U AATYMKA
TeMIeparypbl"
5  Mertoabl Hay4yHOro nosHaHus. Onvcanue 1 Bubsnoreka LIOK
bU3NUECKHUX BJIEHUH C TOMOILbI0 MoJieiel https://m.edsoo.ru/ff09f72a
6  Ypok-ucciegoBaHue "[I[poBepka runoressbi: 1 1

JlaJIbHOCTb MOJIETA IAPHKA, MTYIeHHOTO
rOpU30HTAJIbHO, TeM 60JIblIIE, YeM GOJIbILE BBICOTA
nycka"



https://m.edsoo.ru/ff09f72a

Ne Tema ypoka KosinyecTBO 4acoB [Jata JyieKTpOHHbIEe [UPPOBbIE

n/o Bcero KonTtposbnbie [lpakTuueckue V3y4eHUs 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThI
7 CtpoeHue BemectBa. ONbIThI, OKa3bIBAKOLUE 1 bubanoreka LIOK
JUCKpEeTHOE CTpOeHHe BellleCcTBa https://m.edsoo.ru/ff09fe0a
8  /IBumKeHHe 4acCTHUI] BellleCcTBa 1 bubaunoreka LIOK
https://m.edsoo.ru/ff0a013e
9  VYpok-ucciaenoBanue «OnbIThI 10 HAGJIOAEHUIO 1 1
TEINJIOBOT0 pacUIMpeHUs ra30B»
10 ArperaTHble COCTOSHHUSA BeLECTBA 1
11 Ocob6eHHOCTH arperaTHbIX COCTOSTHUN BO/Ibl. 1 bu6saunoteka [JOK
06061eHue no pa3aeny «[leppoHavyasibHble https://m.edsoo.ru/ff0a0378
CBeJleHHUs 0 CTPOEHHUHU BelleCTBa»
12 MexaHU4ecKoe ABWKeHUe. PABHOMepHOe 1 1 bu6bsaunoteka [JOK
HepaBHOMeEpPHOE JIBIXKEHUe https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. EfUHHLBI CKOPOCTU 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/ff0a079c
14 PacuyeT myTU U BpeMEHHU ABUKEHUS 1 bubanoreka LIOK
https://m.edsoo.ru/ff0a0ae4
15 MHHepuus. Macca — Mepa UHEPTHOCTH TeJl 1 bub6anoTeka [IOK
https://m.edsoo.ru/ff0a0c10
16 IlnoTHOCTB BemecTBa. PacyeT Macchl 1 06'beMa Tes1a 1 bu6aunoreka I[JOK
110 ero MJIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas paboTa «OnpenaesieHHe JIOTHOCTH 1 1
TBEPJOrO TeJja»
18 Pemenue 3agay no teMe "[IJIOTHOCTD BelecTBa" 1 bubaunoreka LIOK

https://m.edsoo.ru/ff0al123c



https://m.edsoo.ru/ff09fe0a
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

Ne Tema ypoka KosinyecTBO 4acoB [Jata JyieKTpOHHbIEe [UPPOBbIE
n/o Bcero KonTtposbnbie [lpakTuueckue V3y4eHUs 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThI
19 Cusa Kak xapaKTepUCTHUKA B3aUMO/JEeNCTBUSA TeJl. 1
Cusia ynpyroctu. 3akoH ['yka
20 JlabopaTopHas paboTa «Mi3yyeHre 3aBUCUMOCTHU 1 1
pactsbxkeHus (gepopManuy) NpyKUHbI OT
NPUJIOKEHHOU CUJIBI»
21 fBnenue tAroteHusd. Cuia TAXKeCTU 1
22 CBA3b MEX/Jy CUJIOW TSAXKEeCTH U Maccou Tesia. Bec 1 Bu6auoTteka LJOK
TeJsia. Pemenue 3aga4 no teme "Cujia Tskectu" https://m.edsoo.ru/ff0a1778
23 CwuJia TSKeCTH Ha JIpyrux njaaHeTax. Pusnyeckue 1 Bbub6anoTeka [IOK
XapaKTEPUCTUKU IJIAaHET https://m.edsoo.ru/ff0a1502
24 HsmepeHue cui. [[luHaMOMeETp 1 bu6auorteka LIJOK
https://m.edsoo.ru/ff0a18cc
25 BecTena. HeBecomocTb 1 bu6sunoreka IJOK
https://m.edsoo.ru/ff0a1778
26 CyioeHMe [ABYX CUJI, HAalpaBJIE€HHBIX 110 OTHOU 1 bub6anoTeka [IOK
npsMoil. PaBHoelcTBy01LasA CU https://m.edsoo.ru/ff0ala70
27 Pemenue 3aga4 no teMe "PaBHozelcTByOaa cuI” 1
28 Cusa TpeHusd U e€ BU/bL. TpeHuUe B Ipupoje 1 1 bu6sunoteka [JOK
TeXHUKe https://m.edsoo.ru/ff0alb9c
29 JlabopaTopHas paboTa «M3ydyeHre 3aBUCHMOCTHU 1 1 bub6anoTeka [IOK
CUJIbI TPEHUS CKOJIbXKEHHUS OT CUJIbI IaBJIEHUS U https://m.edsoo.ru/ff0alcc8
XapaKTepa CONPUKACAIOIMXCS TOBEPXHOCTEN»
30 PelneHue 3a/1ay Ha onipeie/ieHHe 1

PaBHOAEUCTBYIOLIEN CUJIBI



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

Ne Tema ypoka KosinyecTBO 4acoB [Jata JyieKTpOHHbIEe [UPPOBbIE
n/n Bcero KonTtposbnbie [lpakTuueckue U3y4eHus obpa3oBaTesIbHbIE PECYPChI
paboThI paboThI
31 Pemenue 3aga4 no TeMaM: «Bec Tesia», 1 bubanoreka LIOK
«['paduyeckoe nzobpaxkenue cua», «CUIbI», https://m.edsoo.ru/ff0alde0
«PaBHOZelcTByOILAsA CUI»
32 KonTposbHasg paboTa o TeMaM: «MexaHUYeCKOe 1 1
JBI>KeHHe», «Macca, IJI0THOCTb», «Bec Tenay,
«['paduyeckoe nzobpaxkenue cu», «CUIbI»
33 JlaBaeHue. Coco6bl yMeHbILEHUS U yBEJUYEHUS 1 bubanoTeka [IOK
JlaBJIeHUs https://m.edsoo.ru/ff0a20a6
34 JlaBsieHue rasa. 3aBUCHMMOCTD JJaBJIEHHUS ra3a OT 1 bu6sunoteka I[JOK
06 b€Ma, TeMIlepaTypbl https://m.edsoo.ru/ff0a2376
35 [Ilepepaua faB/eHHs TBEPABIMU TeJaMH, 1 bu6bsaunoteka [JOK
KUJKOCTSIMU M razaMu. 3akoH [lackass https://m.edsoo.ru/ff0a25b0
36 /[laBieHHe B )KUJKOCTHU U rase, BbI3BaHHOE 1 bu6bsaunoteka [JOK
JIeUCTBUEM CHUJIbI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pelunenue 3aga4 no teMe «JlaBjaeHue B X KUAKOCTH U 1 bubanoreka LIOK
rase. 3akoH [lackasns» https://m.edsoo.ru/ff0a2826
38 Coobuariuuecs cocyzbl 1 bubanoreka LIOK
https://m.edsoo.ru/ff0a2970
39 T'mapaBiadyYecKUU npecc 1 bub6anoTeka [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTpsl. [lopuiHeBOM »XUIKOCTHBIN HACOC 1
41 AtMocdepa 3eMM ¥ IPUYUHBI €€ CYLeCTBOBAaHUS 1 bub6auoTeka [IOK

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
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

Ne Tema ypoka KosinyecTBO 4acoB [Jata JyieKTpOHHbIEe [UPPOBbIE

n/m Bcero KouTposbubie [IpaKTHueckue M3y4eHus 06pa3oBaTe/IbHbIE PECYPCHI

paboThI paboThI

42 Bec Bo3ayxa. ATMocdepHoOe JaBaeHue 1 BbubauoTeka LIOK

https://m.edsoo.ru/ff0a2b5a

43 HsmepeHue aTtMocpepHOro faBaeHUs. ONbIT 1 bu6bsaunoteka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8

44 3aBHUCUMOCTb aTMOCHEPHOTO JABJIEHUS OT BbICOTDI 1 bu6saunoteka [JOK
Ha/l YpOBHEM MOPs https://m.edsoo.ru/ff0a2fc4

45 bapoMeTp-aHepoua. ATMocdepHoe JaBjeHue Ha 1 bubanoTeka [IOK
pa3/IMYHbIX BbICOTAX https://m.edsoo.ru/ff0a2fc4

46 PemeHue 3aa4 no teMe " ATmochepHoe faBeHue"” 1

47 JleticTBUe }KU/JKOCTH Y ra3a Ha NOTPy:KEHHOE B HUX 1 Bu6snoreka LIOK
TeJio. ApxuMe/i0Ba cUJia https://m.edsoo.ru/ff0a3276

48 JlabopaTtopHas paboTa «OnpejiesieHre 1 1 bub6anoTeka [IOK
BbITAJIKUBAIOILEN CUJIbI, AEUCTBYIOLIEN HA TeJIO, https://m.edsoo.ru/ff0a33fc
NOrpy>KEHHOE B XKUJKOCTb»

49 JlabopaTopHas paboTa no Teme «HccieoBaHre 1 1 bub6anoTeka [IOK
3aBMCUMOCTH Beca TeJia B BoJie OT 06'béMa https://m.edsoo.ru/ff0a3514
NOrPY>KEHHOU B XU KOCTb YaCTH TeJsia»

50 [IlnaBaHwue Ten 1 bubanoreka LIOK

https://m.edsoo.ru/ff0a3a96

51 JlabopaTopHas pa6ota "KoHcTpyupoBaHue 1 1

apeoMeTpa UJU KOHCTPYHPOBaHUE JIOJAKHU U
omnpejiesieHue eé rpy30nobEMHOCTH"



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
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

Ne Tema ypoka KosinyecTBO 4acoB [Jata JyieKTpOHHbIEe [UPPOBbIE
n/m Bcero KouTposbubie [IpaKTHueckue U3y4yeHus obpa3oBaTesIbHbIE PECYPChI
paboThI paboThI
52 Pewmenue 3aga4 no temam: «IlsaBaHue cyZ0B. 1 bubanoreka LIOK
BosayxonsiaBaHue», «/JaBjieHue TBEP/bIX TeJl, https://m.edsoo.ru/ff0a3654
KUJKOCTEMN Y ra3oB»
53 KonTposibHas paboTa o TeMe «/laBjieHue TBepAbIX 1 1
TeJI, >)KUIKOCTEW U ra30B»
54 MexaHun4deckas paboTa 1 Bbub6anoTeka [IOK
https://m.edsoo.ru/ff0a3f82
55 MouHocTb. EAMHUIIBI MOIITHOCTH 1 bubaunoreka LIOK
https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBaHue "PacyéT MOLIHOCTH, 1 1
pa3BuBaeMoU MpU NOAbEME MO JieCTHHULE"
57 IlpocTble MexaHU3Mbl. Pbiyar. PaBHOBecue cuJ Ha 1
pblyare
58 Prryaru B TexHUKe, ObITY U IpUpoje. JlTabopaTopHas 1 0.5 bub6anoTeka [IOK
paboTa «MccieoBaHue YCI0BUM PaBHOBECUS https://m.edsoo.ru/ff0a478e
pblyara»
59 Pemenue 3a7a4 o TeMe «YCJI0BUS paBHOBECUS 1 bub6anoTeka [IOK
pblyara» https://m.edsoo.ru/ff0a48a6
60 KoaddunueHT nose3Horo JeicTBUs MexaHHU3Ma. 1 0.5
JlabopaTopHas pabota «M3amepenue KII/| Hak/10HHOH
MJIOCKOCTU»
61 Pemenue 3agay no teme "PaboTa, MoujHocTtb, KITJ1" 1 Bbubaunoreka LIOK

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Ne Tema ypoka KosinyecTBO 4acoB [Jata JyieKTpOHHbIEe [UPPOBbIE

n/o Bcero KonTtposbnbie [lpakTuueckue V3y4eHUs 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThI
62 MexaHuveckas sHeprus. KuHeTndeckas u 1 BbubauoTeka LIOK
NOTeHIMa/IbHasA 3Heprus https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHeHHUSl MeXaHU4eCKOU IHEPTUHU 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/ff0a4360
64 YpOK-3KCIepHMEHT M0 TeMe "'JDKCIepUMeHTaJlbHOE 1 1
omnpezesieHUe U3MeHeHUs KHUHEeTUYeCKON U
NOTEeHLHaJbHOM 3HEPTUHX IPU CKaTbIBaHUM TeJia [0
HaKJIOHHOM MJIOCKOCTH"
65 KonTposibHas paboTa 1o TeMe «PaboTa ¥ MOLHOCTb. 1 1
JHeprusa»
66 Pe3sepBHbIN ypok. PaboTa c TekcTamMu 1o TeMe 1 bu6bsaunoteka [JOK
"MexaHHYeCcKoe IBUKeHue" https://m.edsoo.ru/ff0a4ee6
67 Pe3epBHbIN ypok. PaboTa c TekcTamMu 1o TeMe 1 bu6bsaunoteka [JOK
"JlaBsieHUe TBEPABIX TeJ, )KUJKOCTeH U ra3oB” https://m.edsoo.ru/ffO0a4ffe
68 Pe3epBHbIN ypok. PaboTa ¢ TeKCTaMu M0 TeMe 1
"PaboTta. MomHoCTb. IHeprua”
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 3 12
8 KJIACC
Ne Tema ypoka KosinyecTBO 4acoB [Jata JyieKTpOHHbIE IUPpOBbIE
n/m Bcero Kontposibubie IIpakTuyeckune H3YydeHUA obpasoBaTe/IbHbIE PECYPChI
paboThl paboThl
1  OcHOBHBbIE N10JI0KEHUS MOJIEKYJIAPHO-KUHETUYECKOU 1 Bu6snoTeka LIOK
TEOPHHU U UX ONbITHBIE MOATBEPXKIAEHUS https://m.edsoo.ru/ff0a5256

2  Macca u pasamep aTOMOB U MOJIEKYJI 1


https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256

10

11

12

13

14

Tema ypoka

Mopeniu TBEPAOTO, )KUJKOTO U Fa30006pa3HOro
COCTOSIHUH BelllecTBa

O6psicHEeHHE CBOMCTB TBEPJOrO, ) KUJKOTO U
ra3oo0pa3HoOro COCTOSTHMU BelleCTBAa Ha OCHOBE
NI0JIOXKEHU U MOJIEKYJIIPHO-KUHETUYEeCKOU TeOPUHU

Kpucranniudeckue u amopoHbIe Tesa

CmauyuBaHUe U KalluJJIAPHOCTD. HOBerHOCTHOe
HaTAXEHHe

TensioBoe pacClinpeHue U CKaTue

Temnepatypa. CBA3b TeMIlepaTypbl CO CKOPOCTbIO
TEeIJIOBOI'O JABMXXEHUA YaCTHUL|

BHyTpeHHss 3Heprus. Cnocobbl K3MeHeHUs
BHYTPEHHEUN 3Hepruu

Buzpbl Tenionepesayu

Ypok-koHdepeHus "[IpakTU4ecKoe UCIoJab30BaHUE
TEMJIOBBIX CBOMCTB BellleCTB U MaTePHaJIOB B IieJfX
sHeprocbepexeHUs"

KoJinyecTBO TENI0THI. yﬂeﬂbHaH TEIIJIOEMKOCTDb

YpaBHeHUe TenoBoro 6asaHca. Tensaooo6MeH U
TEIJIOBOE paBHOBecHe

JlabopaTopHas paboTta "UcciesoBaHue siBJIeHUs
Tenj006MeHa NPpU CMeNIMBAHUH X0JIOJHON U ropssuei
BOJbI"

paboThl

KosinuecTBo yacoB
Bcero KonTposibHble IIpakTuyeckue H3YIE€HHUHA

paboThl

JdneKkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/ff0a540e

bubanoreka LIOK
https://m.edsoo.ru/ff0a5800
bubanoreka LIOK
https://m.edsoo.ru/ff0a5530

bubauoreka LIOK
https://m.edsoo.ru/ff0a5a26

bubanoreka LIOK
https://m.edsoo.ru/ff0a5c60
bubanoreka LIOK
https://m.edsoo.ru/ff0a6412

bubauoreka LIOK
https://m.edsoo.ru/ff0a65c0

bubaunoreka LIOK
https://m.edsoo.ru/ff0a6976

bubauoreka LIOK
https://m.edsoo.ru/ff0a7088

bubauoreka LIOK
https://m.edsoo.ru/ff0a6a98


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
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

n/o
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17
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22
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25

26

Tema ypoka

PacueT KosiM4ecTBa TENJIOThI, HEOOXOAUMOTO JJIs1
HarpeBaHUs TeJia ¥ BbIJIEJIIEMOT0 UM NIPH
OXJIAKAeHUH

JlabopaTopHas paboTta "OnpejesieHue yaeabHON
TeIJIOEMKOCTH BellecTBa"

3HepFI/IH TOIIJIMBA. Y,CLCJ'IbHaH TelnJjioTa CropaHud

[lnaBseHue u OTBepAeBaHHWE KPUCTAJJIMYECKHUX TEJI.
Y,aeanaH TelJioTa IJIaBJIEHUA

JlabopaTopHas paboTta "OnpejesieHue yaeabHON
TEeNJIOThI MJIaBJIeHHUS JibJa"

[lapoo6pa3oBaHue U KOHAeHcanus. McnapeHue

Kunenue. YenbHas Tenjora napoobpasoBaHus U
KOH/JIeHCaluu. 3aBUCUMOCTb TeMIIepaTypbl KUIIEHUA
OT aTMOC(EPHOTO aBJeHUs

BiiaxkHOCTBb Bo3iyxa. JlabopaTopHas pa6oTa
"OnpejiesieHHEe OTHOCUTEIbHOM BJIQXKHOCTH BO3Ayxa"

PemeHue 3a/1a4 Ha onpeaeJieHre BJAXHOCTH BO3/JyXa

[IpuHIUIBI pabOTHI TEMJIOBLIX ABUTraTeel. [lapoBast
Typ6uHa. /BUraTesib BHyTPEHHEr 0 CrOpaHus

KII/J] TenyioBoro aABuraTteis. TenjioBble ABUTaTENN U
3allMTa OKPYKaloleu cpesbl

3aKOH COXpaHEeHUd Y NpeBpalleHUs 3Hepruu B
TeNJIOBBIX NIPOIeccax

KosndyecTBO 4yacoB

Bcero KonTposibHble IIpakTuyeckue H3YIE€HHUHA

paboThl

paboThl

JlaTa

JdneKkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubauoreka LIOK
https://m.edsoo.ru/ff0a6bb0
bubanoreka LIOK
https://m.edsoo.ru/ff0a7b5a

bubanoreka LIOK
https://m.edsoo.ru/ff0a71d2

bubauoreka LIOK
https://m.edsoo.ru/ff0a72fe

bubauoreka LIOK
https://m.edsoo.ru/ff0a740c
bubanoreka LIOK
https://m.edsoo.ru/ff0a786c¢

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

bubaunoreka LIOK
https://m.edsoo.ru/ff0a7c7c


https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

Ne Tema ypoka KosinyecTBO 4acoB Jata JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero KonTposibHbie IIpakTuyeckue H3YydeHHA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
27 TloaroToBKa K KOHTPOJIbHOM paboTe M0 TeMe bubauoTteka LLOK
"TensnioBble siBJieHUs. U3MeHeHUe arperaTHbIX https://m.edsoo.ru/ff0a83f2
cocTOsTHUH BellecTBa"
28 KoHTposbHas paboTa no TeMe "TenJioBble SIBJAEHUSI. 1 bu6sunoTteka [JOK
M3MeHeHHe arperaTHbIX COCTOSIHUM BelllecTBa" https://m.edsoo.ru/ff0a86ae
29 JuekTpusanud Tes. /IBa poja 3JieKTpUYECKUX 3apsJ0B
30 Ypok-ucciegoBaHue "JneKTpU3alUs TeJ UHAYKIUEeN 1
Y IPY CONPUKOCHOBEHUM"
31 BsauMogelcTBUe 3apsKeHHBIX TeJl. 3akoH KysioHa bubauoTteka LLOK
https://m.edsoo.ru/ff0a87e4
32 3JnekTtpuyeckoe noJse. Hanps»xeHHOCTb bubauoTteka LLOK
3JIEKTPUYECKOTO noJis. [[pyHIMI Cyneprno3uLuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPHUYECKHUX N0JIel
33 HocuTenu aneKTpHUYECKUX 3apAL0B. DJleMeHTapHbIN
3ap4apn. CtpoeHue aToMa
34 IIpOBOAHUKHU U AU3JIEKTPUKU. 3aKOH COXpaHEHHUA BubauoTteka LLOK
3JIEKTPUYECKOT0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 PemieHue 3a/1a4 Ha IPYUMeHEHUE CBOUCTB bu6sunoTteka [JOK
3JIEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ff0a90cc
36 JJIeKTpUYECKUH TOK, YCI0BUA €ro CylleCTBOBAaHUS. Bu6snoreka LIOK
M CTOYHHUKY 3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 [JlelCcTBUSA 3JIEKTPUYECKOTO TOKA Bub6anoTeka [IOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-ucciaenoBaHue "JleficTBUE 3JIEKTPHUUECKOTO MOJIS 1

Ha MPOBOJHUKH U IU3JIEKTPUKU"


https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

n/o
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Tema ypoka

JJIEKTPUYECKUU TOK B MeTaJlJIaX, )KUJKOCTAX U ra3ax

JdJIeKTpUYecKas Ielb U €€ COCTaBHbIE YACTH

Cuna Toka. JlabopaTopHas pa6ota "Mi3aMepeHue u
peryjrMpoBaHHe CUJIbI TOKA"

JJIeKTprUYecKoe HanpsbkeHUe. BoabTMeTp.
JlabopaTopHas paboTa "Mi3aMepeHHe U peryJiMpoBaHHe
HanpsbkeHUs"

ConpoTuBJieHUe IPOBOJHUKA. Y ie/IbHOE
CONPOTHBJIEHHE BellecTBa

JlabopaTopHas paboTa "3aBUCHMOCTb
3JIEKTPHUYECKOI'0 COPOTUBJIEHUS] IPOBOJAHHUKA OT €r0
JUIVHBI, TIJIOLIA/IA MTONepPeYHOro CeYeHHUs U
MaTepuaaa”

3aBUCHMMOCTb CUJIbI TOKA OT Hanps»KeHud. 3akoH OMa
JUIA y4acTKa Liely

JlabopaTopHas paboTta "UccsiejoBaHMEe 3aBUCUMOCTH
CUJIbl TOKA, UJYILIero Yepes pe3ucTop, oT
CONPOTHBJIEHHUS PE3UCTOPA U HANIPSIXKEHUST Ha
pesucrtope”

[TocnenoBaTe/IbHOE U Tapasljie/IbHOE COeIUHEHHUS
NPOBOJHUKOB

JlabopaTopHas pa6oTa "[I[poBepka npaBuJia CJI0KEeHUS
HaMNpsi>KeHWH NP Nocef0BaTebHOM COeIMHEHUU
JIByX pe3UCTOpPOB"

JlabopaTopHas pa6oTa "[I[poBepka npaBuJia AJsl CUJIbI
TOKa [pU Napasijie]bHOM COeJUHEHUU Pe3UCTOPOB"

paboThl

KosinuecTBo yacoB
Bcero KonTposibHble IIpakTuyeckue H3YIE€HHUHA

paboThl

0.5

0.5

JdneKkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/ff0a9838

bubanoreka LIOK
https://m.edsoo.ru/ff0a8bd6

bubaunoreka LIOK
https://m.edsoo.ru/ff0a9e14

bubanoreka LIOK
https://m.edsoo.ru/ff0aa738

bubanoreka LIOK
https://m.edsoo.ru/ff0aa738

bubanoreka LIOK
https://m.edsoo.ru/ff0aa44a

bubauoreka LIOK
https://m.edsoo.ru/ff0aa04e

bubaunoreka LIOK
https://m.edsoo.ru/ff0aaa58

bubauoreka LIOK
https://m.edsoo.ru/ff0aadle


https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Ne Tema ypoka KosinyecTBO 4acoB Jata JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero KonTposibHbie IIpakTuyeckue H3YydeHHA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
50 Pemenue 3a7iay Ha IpuMeHeHUe 3akoHa OMa i bubanoreka LIOK
Pa3JIMYHOTO COeJUHEHUSI IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pab6oTa 1 MOIHOCTb 3JIEKTPUYECKOT'0 TOKA. 3aKOH Bub6snoTeka LIOK
bxoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 JlabopaTopHas pa6oTa "OnpeaesieHre paboThbl U 1 bu6bsunoTteka [JOK
MOLHOCTH 3JIEKTPHUUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
53 DuiekTpUuecKUe LelU U NOTPEeOUTENU 3JeKTPUUECKOU bu6sunoTteka [JOK
3Hepruu B 6bITy. KopoTKoe 3aMblkaHUe https://m.edsoo.ru/ff0ab660
54 TloaroToBKa K KOHTPOJIbHOM paboTe M0 TeMe bubauoTteka LLOK
"JieKTpuYecKure 3apsaapl. 3aps>KeHHbIe TeJla U UX https://m.edsoo.ru/ff0abd2c
B3auMoiercTBUS. [10CTOSSHHBIHN 3JIEKTPUYECKUN TOK"
55 KoHTposibHas paboTa 1o TeMe "JJeKTpUUECKHUE bu6sunoTteka [JOK
3aps/ibl. 3apsKeHHble TeJla U UX B3aMMO/leCTBUS. https://m.edsoo.ru/ff0abea8
[locTOsAHHBIN 3JIEKTPUYECKHUU TOK"
56 IlocTossTHHBIE MarHUThI, UX B3aUMO/J el CTBHE
57 ¥Ypok-ucciaenoBaHue "HM3ydeHue noJiei NOCTOSTHHbBIX 1 Bu6anoTeka [IOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarHuTHOe noJsie. MaruHuTHoe noJie 3eMJIH U ero bubauoreka LIOK
3Ha4YeHHe JJis )KU3HU Ha 3eMJie https://m.edsoo.ru/ff0acOba
59 OnbiT ApcTeia. MarHUTHOE MoJie 3JIeKTPUYECKOTO bu6sunoTteka [JOK
TOKa MarHuTHoOe NoJie KaTYIKH C TOKOM https://m.edsoo.ru/ff0ac1d?2
60 IlpuMeHeHHe 3JIEKTPOMAarHUTOB B TEXHUKE. 0.5 BubaunoTteka LLOK
JlabopaTopHas paboTta "HU3yueHue gelcTBUSA https://m.edsoo.ru/ff0ac74a
MarHUTHOTO I0Jis1 Ha IPOBOJHUK C TOKOM"
61 JJeKTpoABUTraTe b IOCTOSHHOTO TOKA. bu6saunoTteka [JOK

Hcnoab3oBaHue SHGKTPOABHFaTeJIeﬁ B TEXHHUYECKHX

YCTPOUCTBAX U Ha TpaHcnopTe. JlJabopaTopHas paboTa

https://m.edsoo.ru/ff0ac86¢


https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
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

n/o

62

63

64
65
66
67

68

Tema ypoka

"KoHcTpyrpoBaHue U u3ydyeHHe paboThl
3JieKTpoAaBuUrartessa”

OnbiTel Papases. 3aKOH 3JIeKTPOMarHUTHOU
vHAyKUuuU. [IpaBuso JleHua

JdsexkTporeHepaTop. Cnoco6bl MoJy4eHUs
3JIEKTPUYECKOU 3HEPTHUU. JJIEKTPOCTAHIUM HA
BO300OHOBJISIEMbIX UCTOYHUKAX SHEPTUHU

[TogroToBKa K KOHTPOJIbHOU paboTe Mo TeMe
"JJIeKTpUYeCKre U MarHUTHbIE siBJieHUs"

KoHTposibHas paboTa no TemMe "JJIeKTpUIECKUE U
MarHuTHbIe siBJeHus"

Pe3epBHbIH ypok. Pa6oTa ¢ TeKCTaMH 10 TEMe
"TernsioBble ABJIeHUA"

Pe3epBHbIl ypok. PaboTa ¢ TekCTaMH N0 TeMe
"[IoCTOSAHHBIN 371€eKTPUYECKHUH TOK"

Pe3epBHbIl ypok. PaboTa ¢ TeKCTaMu N0 TeMe
"MarHuTHble iBJIeHUs"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KosndyecTBO 4yacoB

Jata JJIeKTPOHHbIE IUPPOBbIE

Bcero KonTposibHble IIpakTuyeckue H3YIE€HHUHA 06pasoBaTe/IbHbIE PECYPChI

68

paboThI paboThI

2 14.5

bubauoreka LIOK
https://m.edsoo.ru/ff0acb14

bubauoreka LIOK
https://m.edsoo.ru/ff0acc5e
bubanoreka LIOK
https://m.edsoo.ru/ff0acdc6


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

9 KJIACC

Ne
n/o

10
11

12

Tema ypoka

MexaHu4eckoe ABHUXEHHE. MaTepI/IaJH)HaH TO4YKa

Cucrema oTcyeta. OTHOCHUTENBHOCTD
MeXaHH4YE€CKOTI'0O ABHUXEeHHUA

PaBHOMepHOE HpHMOHHHeﬁHOG JABHUXEHHE

HepaBHOMepHOE NpSIMOJIMHEWHOE IBUXKEHUE.
CpenHsia U MTHOBEHHAs CKOPOCTb

[IpAMoOJIMHENIHOe PaBHOYCKOPEHHOE IBUXKEHHUE.
YckopeHue

CKOpOCTb NPSAMOJIMHENHOTO PABHOYCKOPEHHOT0
JiBM>KeHUs. ['padpuk ckopocTu

JlabopaTopHas paboTa "OnpejiesieHre YyCKOpeHUs
TeJia IPYU PAaBHOYCKOPEHHOM JIBUKEHHUHU 110
HaKJIOHHOM IJIOCKOCTU"

CBob6oaHoOe nageHue Tes. OnbiThl [Nanuies

PaBHOMepHOe JBUKeHMeE 110 OKPYKHOCTH. [lepuoa u
yacTtoTa obpauieHus. JIuHelHasa U yriaoBas
CKOpOCTH

lleHTpoCcTpeMUTENbHOE YCKOPEHHE

[lepBbiii 3ak0H HbroTOHA. BeKTOp CUJIbI

BTopoii 3akoH HeroToHa. PaBHOZeMCTBYIOLasA cUla

KosndecTBO 4yacoB

Bcero KoHTpoJibHBIE
paboThI

JlaTa

[IpakTuueckue H3YIEHHA
paboThI

J1eKTpOHHbIE IUPPOBbIE
o6pa3oBaTesibHbIE PECYPChI

bubauoreka LIOK
https://m.edsoo.ru/ff0ad474

bubaunoreka LIOK
https://m.edsoo.ru/ff0ad19a

bubanoreka LIOK
https://m.edsoo.ru/ff0ad8d4

bubauoreka LIOK
https://m.edsoo.ru/ff0adb18

bubaunoreka LIOK
https://m.edsoo.ru/ff0ael76

bubauoreka LIOK
https://m.edsoo.ru/ff0ae612

bubaunoreka LIOK
https://m.edsoo.ru/ff0ae72a


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
https://m.edsoo.ru/ff0ae72a

Ne
n/o

13
14
15

16
17

18
19
20
21
22

23

24

25

Tema ypoka

TpeTtui 3akoH HeroToHa. Cynepno3unus cu

Pemenue 3asa4 Ha NnpUMeHeHUe 3aKOHOB HbloTOHA

Cuuta ynpyrocTtu. 3akoH ['yka

Pemenue 3a1a4 no teMe «Cujia ynpyroctu»

JlabopatopHas pa6oTa «Onpe/iesieHHe )KECTKOCTH

IPYKHUHbI»
Cuna TpeHus

Pemenue 3asay no teMe «Cuia TpeHUA»

JlabopaTopHas paboTa "OnpejgeneHue
K03 duIMeHTa TPEeHHUS CKOJIbXKeHUs"

Pemenue 3azay nmo treme "3akonsl HeroToHa. Cuiia
ynpyroctu. Cusa TpeHus"

CuJia TSDKeCTH ¥ 3aKOH BCEMUPHOTO TATOTEHUS.
YckopeHHe CBOOOHOTO MaJIeHUS

Ypok-koHdepeHus "/IBUxKeHUE Tes BOKPYT
rpaBUTalMOHHOTO LeHTpa (CosiHeYHas cuctema).
[anakTuku"

Pemenue 3aga4 no teMe "Cujia TSXKECTH U 3aKOH
BCEMUPHOTO TATOTeHUs"

[lepBast KocMHYecKast CKOpocTb. HeBecoMOCThb U
neperpysKu

KosndecTBO 4yacoB

Bcero KoHTpoJsibHBIE

paboThl

[IpakTHUyeckue H3Yy1E€HHA

paboThl

J1eKTpOHHbIE IUPPOBbIE

obpa3oBaTesIbHbIE PECYPCHI

bubaunoreka LIOK
https://m.edsoo.ru/ff0ae982

bubaunoreka LIOK
https://m.edsoo.ru/ff0aeb6c

bubaunoreka LIOK
https://m.edsoo.ru/ff0aeca2

bubaunoreka LIOK
https://m.edsoo.ru/ff0aee28
bubanoreka LIOK
https://m.edsoo.ru/ff0af738

bubaunoreka LIOK
https://m.edsoo.ru/ff0afa26

bubauoreka LIOK
https://m.edsoo.ru/ff0af8be

bubauoreka LIOK
https://m.edsoo.ru/ff0afb8e

bubanoreka LIOK
https://m.edsoo.ru/ff0af044

bubaunoreka LIOK
https://m.edsoo.ru/ff0af5{8

bubaunoreka LIOK
https://m.edsoo.ru/ff0af33c


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
https://m.edsoo.ru/ff0af33c

n/o
26
27
28
29
30
31
32
33
34
35
36

37
38

Tema ypoka

PaBHOBecre MaTeprabHOU TOUYKU. AGCOTIOTHO
TBEpAoOe TeJsio. PaBHOBecre TBEPZOTO TeJa C
3aKpeNJIEHHOM OCbI0 BpallleHUs

MomeHT cuJibl. LleHTp TsaxKecTH

PemeHnue 3aaa4 no teMe "MoMeHT cuJibl. LleHTp
TSDKECTH"

[ToaroToBKa K KOHTPOJIbHOM pa6boTe M0 TeMe
"MexaHUYecKoe ABMKeHHe. Bsaumoaencreue Ten"

KoHTposibHas paboTta no TeMe "MexaHUYeCKoe
JBW>KeHue. BsanmogenicrBue Ten"”

UmMmnynabc Tesia. UMnysibce cuiibl. 3aKOH COXpaHEHHUS
MMIIyJIbCa. YIIpyroe U Heynpyroe B3auMo/ eCTBHe

PemreHue 3a/ja4 no TeMe "3aKOH COXpaHEeHHUs
uMIyJibca"

Ypok-koHdepeH1Us "PeaKTUBHOE IBHUXKEHUE B
NpUpo/ie U TeEXHUKe"

MexaHn4yeckast paboTa U MOUIHOCTb

Pa6oTa CUJIbI TSXKECTH, CUJIbl YIIPYTOCTU U CUJIbI
TpeHUs

JlabopaTopHas pa6ora «OnpeaesieHre paboThbl

CWJIbl TPEHHA IIPU PAaBHOMEPHOM ABUXXEHHWUH TeEJla 110

FOPU30HTAJIbHOW OBEPXHOCTH»
CBsI3b 3Hepruu U paboThl. [loTeHIMabHAs SHEPTHUS

KuHeTu4yeckas JHeprud. TeopeMa 0 KMHeTH4YecKoH
SHEpPruun

KosndecTBO 4yacoB

Bcero KoHTpoJsibHBIE
paboThl

JlaTa

[IpakTHUyeckue H3Yy1E€HHA
paboThl

dneKTpoHHbIE UpOBbIE
obpa3oBaTesIbHbIE PECYPCHI

bubaunoreka LIOK
https://m.edsoo.ru/ffO0afe36

bubaunoreka LIOK
https://m.edsoo.ru/ffOb02b4

bubauoreka LIOK
https://m.edsoo.ru/ff0b0408
bubanoreka LIOK
https://m.edsoo.ru/ffOb06ec
bubanoreka LIOK
https://m.edsoo.ru/ffOb07fa

bubauoreka LIOK
https://m.edsoo.ru/ff0b096c

bubaunoreka LIOK
https://m.edsoo.ru/ffOb0a84

bubauoreka LIOK
https://m.edsoo.ru/ffOb0db8

bubaunoreka LIOK
https://m.edsoo.ru/ff0b0c32


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
https://m.edsoo.ru/ff0b0c32

Ne Tema ypoka KosinyecTBO 4acoB Jata JJIeKTpOHHbIE IUPPOBbIE

m/m Bcero KouTposibHble [lpakTudeckue H3YI€HHA obpasoBaTesIbHbIE PECYPCEI
paboThI paboThI
39 3aKoH coXpaHeHMs 3HEepIMU B MeXaHUKe 1
40 JlabopaTopHas paboTa «M3y4yeHue 3aKOHA 1 1 Bu6snoTeka LIOK
COXpaHEHHUS IHEePTUU» https://m.edsoo.ru/ffOb12fe
41 KosebaTesbHOEe JBUKEHUE U €TI0 XapaKTEPUCTUKHU 1 bubauoTteka LLOK
https://m.edsoo.ru/ffOb1858
42 3aryxarolue KosebaHus. BbIHYK/1€eHHbIe 1 bu6sunoTteka [JOK
KoJiebaHus1. PesoHaHC https://m.edsoo.ru/ffOb20f0
43 MareMaTHYeCKUH U IPY>KUHHBIK MasiTHUKHU 1
44 Ypok-uccienoBaHue «3aBUCUMOCTDb Meproa 1 1 Bubsnoreka LIOK
KoJIe6aHUM OT )KeCTKOCTH NPY>KUHbI U MacChl rpy3a» https://m.edsoo.ru/ff0Ob197a
45 TlpeBpalileHUe 3HEPTUHM IPU MEXaHUYECKHUX 1
KoJIe6aHUAX
46 JlabopaTopHas paboTa «OnpesesieHre 4aCTOThI U 1 1 Bu6anoTeka [IOK
nepuo/ia Kojie6baHUuM NPYKUHHOTO MassTHUKA» https://m.edsoo.ru/ffOblaec
47 JlabopaTopHas paboTta «[I[poBepka HE3aBUCHUMOCTHU 1 1 Bu6anoTeka [IOK
nepuo/ia KojiebaHui rpy3sa, NoABEIIEHHOI0 K HUTH, https://m.edsoo.ru/ffOb197a
OT MaccChl rpy3a»
48 MexaHu4ueckue BoJIHbI. CBOMCTBA MEXaHHUYECKUX 1 bubanoreka LIOK
BOJIH. [Ipoio/ibHbBIE U NTOTIepeYHble BOJIHbI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHdepeHHs "MexaHH4YeCKHEe BOJIHbI B 1 1

TBEpPAOM Tesie. CeiCMUYeCKHEe BOJIHbI "
50 3Byk. PacnpocTpaHeHue U oTpakeHUe 3ByKa

51 VYpok-uccinegopanue "Haburo/eHre 3aBUCUMOCTHU 1 1
BbICOTHI 3BYKa OT YaCTOTHhI"

52 T'poMKOCTb 3BYKa U BbICOTA TOHA. AKYCTUYECKUIN 1
pe30oHaHC


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
https://m.edsoo.ru/ff0b21fe

Ne Tema ypoka KosinyecTBO 4acoB Jata JJIeKTpOHHbIE IUPPOBbIE

m/m Bcero KouTposibHble [lpakTudeckue H3YI€HHA obpasoBaTesIbHbIE PECYPCEI

paboThI paboThl

53 VYpok-koHepeHUs "YaAbTpa3ByK U UHPPA3BYK B 1 BubsnoTeka LIOK
NpUpOJEe U TEXHUKE" https://m.edsoo.ru/ff0b23ca

54 TloaroToBKa K KOHTPOJIbHOM paboTe M0 TeMe bubauoTteka LLIOK
"3aKoHbI cOXpaHeHUs. MexaHUYeCKHe KosiebaHus U https://m.edsoo.ru/ffOb25f0
BOJIHBI"

55 KoHTposibHas paboTa 1o TeMe "3aKOHbI 1
coxpaHeHHUs. MexaHHU4YecKue KoJiebaHUs U BOJHbI"

56 JsekTpoMarHuTHOE MoJjie. JJeKTPOMarHUTHbIE Bbub6anoTeka [IOK
BOJIHBI https://m.edsoo.ru/ffOb2abe

57 (CBolicTBa 3/1eKTPOMAarHUTHbIX BOJIH

58 VYpok-koHopepeHuus "lllkana aieKTPOMAarHMTHBIX 1 Bbub6anoTeka [IOK
BOJIH. Mcrio/1b30BaHUE 3JIEKTPOMAarHUTHbBIX BOJIH https://m.edsoo.ru/ffOb2fe6
JIJIs COTOBOM CBSI3U"

59 VYpok-ucciaenoBanue "U3ydyeHne CBOUCTB 1 Bu6anoTeka [IOK
3JIEKTPOMArHMUTHBIX BOJIH C IOMOIIbI0 MOOUJILHOTO https://m.edsoo.ru/ffOb2c6c
TesiepoHa”

60 PemeHue 3aa4 Ha onpefieJieHUE YaCTOThI U JIJINHBI
3JIEKTPOMArHUTHOMN BOJIHbI

61 OJsexkTpoMarHuTHas npupoja cseta. CKopocTb Bu6anoTeka [IOK
cBeTa. BosiHOBBIE CBOMCTBA CBeTa https://m.edsoo.ru/ff0b31d0

62 HcrouHuku cBeta. [I[pamMosinHeiHOe BubsauoTteka LLOK
pacnpocTpaHeHue cBeTa. 3aTMeHus1 CosHLa U JIyHbI https://m.edsoo.ru/ff0b3658

63 3akKoH oTpa)keHUs cBeTa. 3epkKaJia. PelieHure 3aga4 bu6snoTeka [JOK
Ha MpUMeHeHHe 3aKOHA OTPa)KeHH S CBeTa https://m.edsoo.ru/ff0b38c4

64 IlpenomsieHHe cBeTa. 3aKOH MpeJiIOMJIeHUs CBeTa bu6siunoTteka [JOK

https://m.edsoo.ru/ffOb3aea


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
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

n/o

65

66

67

68
69

70

71
72
73

74

75

Tema ypoka

[losiHOe BHYTpEHHEE OTpaKeHHe CBETa.
HMcnosib3oBaHKe MOJIHOTO BHYTPEHHET O OTPaXKEHUS
B ONITUYECKUX CBETOBO/IaX

JlabopaTopHas paboTta "UccieoBaHue
3aBHMCHUMOCTH yTJia IpeJIOMJIEHUs CBETOBOIO Jiyya
OT yIJia MaJleHUs Ha rpaHulle "BO3AYyX-CTeK10""

Ypok-koHpepeHuus "HUcnosb30BaHUE TOJHOTO
BHYTPEHHEr0 OTPa*KeHHsI: CBETOBO/bI,
ONTUKOBOJIOKOHHAS CBSA3b"

JIuH3bl. OnTUYeCcKas CUJia JIMH3bI
[TocTpoeHue U306pa>KEHUH B IMH3AX

JlabopaTopHas pabora "OnpegesieHre GOKYyCHOTO
pPacCTOSIHUSL U ONITUYECKOM CUJIBI COOUparolen
JINH3BI"

Ypok-koHpepeHuus "OnTUYECKHE IMH30BbIE
npubopsr”
['1a3 Kak onTUYecKast cucTeMa. 3peHue

Ypok-koHdepenuus "lepekTnl 3peHust. Kak
COXpaHUTb 3peHue"

PazsioxeHue 6es10ro cBeTa B CEKTP. ONBITHI
HeroToHa. CiiokeHHe CieKTpa/bHbIX IBETOB.
Jucnepcusa cBeTa

JlabopaTopHas pa6oTa "OnbIThl MO pa3J/ioKeHUIO
6eJIoro cBeTa B CIIEKTP U BOCIPUATHIO LIBETA

KosndecTBO 4yacoB

Bcero KoHTpoJsibHBIE
paboThl

JlaTa

[IpakTHUyeckue H3Yy1E€HHA
paboThl

dneKTpoHHbIE UpOBbIE
obpa3oBaTesIbHbIE PECYPCHI

bubaunoreka LIOK
https://m.edsoo.ru/ffOb3c5c

bubanoreka LIOK
https://m.edsoo.ru/ffOb3f2c

bubanoreka LIOK
https://m.edsoo.ru/ff0Ob444a

bubauoreka LIOK
https://m.edsoo.ru/ff0b4206

bubaunoreka LIOK
https://m.edsoo.ru/ff0cO0a7e

bubauoreka LIOK
https://m.edsoo.ru/ff0b4684

bubaunoreka LIOK
https://m.edsoo.ru/ff0cOf4c

bubauoreka LIOK
https://m.edsoo.ru/ff0cOe2a
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Tema ypoka

npeAMETOB IPU UX HAOJIIO/IEHUU Yepe3 1IBETOBbIE
bunpTpel"

Ypok-npakTukyMm "BoJiHOBbIE CBOMCTBA CBeTAa:
aucnepcusi, tHTepdepeHI U U AUdpaKusa”

OnbiThl Pesepdopaa v niiaHeTapHas MoJiesIb aToMa

[Toctynatel bopa. Mogenb atoma bopa

I/ICHYCKaHI/Ie H MorJioumeHue CBeTad aTOMOM. KBaHTBI.

JInHelyaThle ClIeKTPhI

Ypok-npakTukym "HabstoaeHue ClieKTPOB
ucnyckaHusa"

Pafii0aKTUBHOCTB U €€ BH/IbI
CtpoeHue aToMHoro s/ipa. Hyk/ioHHasa Mozenb
PaguoakTHBHbIE IpeBpalleHus1. U30Tomnbl

Pemenue 3aga4 no treMme: "PaguoakTUBHbBIE
npeBpaleHus"

[lepuon nosypacnaja

Ypok-koHdepeHLus "PaoaKTUBHbIE U3JIyYEHUS B
npupoje, MeiuliMHe, TeEXHUKe"

fAnepHble peakiuu. 3aKOHbI COXPAHEHHUS
3apsiJI0BOTO U MacCOBOT'0 YHCeJI

JHeprus CBSA3M aTOMHBIX fAzep. CBA3b Macchl U
JHepruu

KosndecTBO 4yacoB

Bcero KoHTpoJsibHBIE

paboThl

[IpakTHUyeckue H3Yy1E€HHA

paboThl

dneKTpoHHbIE UpOBbIE
obpa3oBaTesIbHbIE PECYPCHI

bubaunoreka LIOK
https://m.edsoo.ru/ff0c12a8

bubaunoreka LIOK
https://m.edsoo.ru/ff0c144c
bubanoreka LIOK
https://m.edsoo.ru/ff0c1550
bubaunoreka LIOK
https://m.edsoo.ru/ff0c1672

bubauoreka LIOK
https://m.edsoo.ru/ff0c18ac

bubauoreka LIOK
https://m.edsoo.ru/ff0clal4
bubanoreka LIOK
https://m.edsoo.ru/ffOclb4a

bubaunoreka LIOK
https://m.edsoo.ru/ff0c2126

bubauoreka LIOK
https://m.edsoo.ru/ff0c1c58

bubauoreka LIOK
https://m.edsoo.ru/ff0c1d7a
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Ne Tema ypoka KosinyecTBO 4acoB [Jata JJIeKTpOHHbIE [UPPOBLIE

m/m Bcero KouTposibHble [lpakTudeckue H3YI€HHA obpasoBaTesIbHbIE PECYPCEI

paboThI paboThI

89 Pemenue 3374 o Teme "AnepHble peakyuu”

90 Peakuuu cuHTe3a U AesieHud sajep. UcTouHuku bubauoreka LIOK
sHepruu CosiHIA U 3Bé3] https://m.edsoo.ru/ff0c1e88

91 VYpok-koHbepeHuus "faepHas sHepreTUKa. 1
JleficTBUS pa/lUOAKTUBHBIX U3JIyUeHUH Ha )KUBbIe
OpraHusmbl"

92 IloAroToBKa K KOHTPOJIbHOM paboTe N0 TeMe bu6sunoTteka [JOK
"JJ1IeKTpOMarHuTHoe 1noJie. JJ1eKTPOMarHuTHbIe https://m.edsoo.ru/ff0c223e
BOJIHbL. KBaHTOBbIE IBJIEHUA"

93 KoHTpoJsibHas paboTa 1no Teme "JJIEKTPOMarHUTHOE 1
noJie. JJIeKTPOMarHUTHbIe BOJIHbI. KBaHTOBbIE
sBJeHus"

94 TloBTOpeHMe, 06061eHHe. /TabopaTOpHbIe pabOThI 1 BubauoTteka LLOK
no Kypcy "BsaumopeiicTBue Ten" https://m.edsoo.ru/ff0c245a

95 [TIloBTOpeHMe, 06001 eHME. PelieHre pacueTHBIX U BubauoTteka LLOK
KayeCTBEHHbIX 3a/ia4 1o TeMe "TelnJioBble https://m.edsoo.ru/ff0c2572
npoleccel”

96 IloBTOpeHMEe, 06001 eHMeE. PelieHre pacueTHbIX U BubaunoTteka LLOK
KauecTBeHHbIX 3aa4 1o Teme "KII/[ TenoBbix https://m.edsoo.ru/ff0c2a22
aBurartesien”

97 TIloBTOpeHHUe, 06061eHHE. PellleHre pacueTHBIX U bu6snoTeka [JOK
KayeCTBEHHbIX 3a/1a4 1o TeMe "KII/| https://m.edsoo.ru/ff0c2b30
3JIEKTPOYCTaHOBOK"

98 TIloBTOpeHuUe, 060611eHME. JJabopaTOpHbIE pabOThI 1 Bub6anoTeka [IOK
no Kypcy "CBeTOBbI€e sIBJIEHUSA" https://m.edsoo.ru/ff0c2c52

99 TIloBTOpeHHUe, 06061eHHEe. PaboTa ¢ TeKCTaMu IO bubauoreka LIOK

TeMe "3aKOHbI COXpaHEeHUsI B MeXaHHKe"

https://m.edsoo.ru/ff0c2d6a
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Ne Tema ypoka KosinyecTBO 4acoB Jata JJIeKTpOHHbIE IUPPOBbIE
m/m Bcero KouTposibHble [lpakTudeckue H3YI€HHA obpasoBaTesIbHbIE PECYPCEI
paboThI paboThI

100 TloBTOpeHwUe, 06061IeHHE. PaboTa ¢ TeKCTaMU 1O 1 bubanoreka LIOK

TeMe "KosiebaHUS U BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 TloBTOpeHUe, 06061IeHHE. PaboTa ¢ TeKCTaMU 1O 1 bubaunoreka LIOK

TeMe "CBeTOBbI€ SIBJIEHUSA" https://m.edsoo.ru/ff0c3044
102 TloBTOpeHUe, 06061eHME. PaboTa C TEKCTAaMHU 1O 1

TeMe "KBaHTOBas U sepHas pusnka"
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 3 27

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIbHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA


https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

» dusuka: 9-1 kiacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kimacce/ [leperimkun Y. M., I'yrauk E. M., UBanos A. 1., [lerpoBa M. A., AKITMOHEpHOE
obmectBo «M3narensctBo «lIpocBemmenue»
» dusuka: 7-1 kacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacce/ [lepeimkun V.M., IBanoB A.U., AkninonepHoe o01miecTBo «M3marenbcTBo

((HpOCBeH_[eHI/Ie»

» ®usuka: 8-i knacc: 6a30BbIl ypoBeHb: yueOHuUK, § kinacce/ [lepoikun W. M., MiBanoB A. U., Akunonepnoe o6mectso «M3narenbcTBo

«HpOCBeH_[eHI/Ie»

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



