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INOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1o ¢u3uKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBI€HA Ha OCHOBE
MOJIOKEHWH W TpeOOBaHHWI K pe3ysibTaTaM OCBOCHMsI Ha 0a30BOM YPOBHE OCHOBHOW 0OOpa30BaTEIIbHOU
nporpammsbl, npeacrasieHHbix B PI'OC OO0, a Taxke ¢ yuéroMm denepanbHO pabodeld mporpaMMel
Bocniutanus U Konuenuuu npenonaBanus yueOHoro npeamera «®dusuka». Ha 6a3e nentpa «Touka pocta»
obecrieynBaeTcsl peanu3anus 0o0pa3oBaTENbHBIX MPOTPaMM €CTECTBEHHO-HAYYHOW W TEXHOJIOTHYECKOM
HalpaBJlIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUMM C TpeOOBAHMSAMHU 3aKOHOJATeNbCTBA B cdepe
o0pa3zoBaHus U ¢ yu€ToM pekoMeHaanuii depepanbHOro oneparopa yueOHoro npeamera «Ou3uka.

Copnepxanue mnporpamMmbl IO (U3MKEe HaNpaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
IPaMOTHOCTH O0YYarOIIKUXCsl M OPTaHU3aUI0 N3ydeHHs (U3MKU Ha JIeSTeIbHOCTHONH OCHOBE. B mporpamme
1Mo (U3UKE YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mpeamera B peanu3anuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM M METAINPEIMETHBIM pe3yibTaTaM OOyueHHs, a TAKKe MEXKIPEIMETHBIE CBS3H
€CTECTBEHHO-HAyUHBIX YUE€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IEro 00pa3oBaHus.

[IporpamMma 1o ¢u3MKe yCTaHABIMBACT paclpeesieHne yueOHOro MaTrepraa mo rogam o0y4deHus (1mo
KJ1accaM), IpeylaraeT NpuMEpHYIO IOCJIE0BAaTEIbHOCTh U3YyUEHUsI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS
IIPEIMETHOTO COIEPKAHUSI U yU€TEe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paspaboTaHa C LEJIbI0 OKa3aHUs METOJMYECKOH IOMOIIM YUYHUTENO B
co3JlaHUH paboUeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

®du3snKa SBJISETCS CUCTEMOOOPA3YIOIIMM JUIs €CTECTBEHHO-HAYUHBIX Y4EOHBIX IPEAMETOB, TOCKOIbKY
(bu3nvecKre 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB U SBICHHIA, N3y4aeMbIX XUMHUEH, OM0I0rHel, acTpOHOMUEH
u (usznyeckoil reorpadueil, BHOCUT BKJAJ B €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa, MIPEAOCTaBIsAET
HanOonee sicHble OOpas3lbpl MPUMEHEHHS HAYYHOTO METO/Aa IO3HaHWS, TO €CTh CHoco0a MOTyYeHHS
JIOCTOBEPHBIX 3HAHUH O MUDE.

OnHa W3 TIABHBIX 337a4 (PU3UYECKOro 00pa3oBaHUs B CTPYKType oOmero oOpa3oBaHUs COCTOUT B
(opMHPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpeca K HayKe Y 00yJaromuxcs.

Wzyuenne ¢pusnuku Ha 6a30BOM ypOBHE MPEAIIOIATAET OBJIAJCHNUE CICAYIOIIUMU KOMIETEHTHOCTSIMH,
XapaKTEpU3YIOIIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTbD:

® HAy4YHO OOBSACHSTH SBJICHMUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEI0BaHMS;

® MHTEPNPETUPOBATh JAHHBIE M HCIOJIB30BATh HAy4yHBIE JOKA3aTEJIbCTBA JUIS IOJIY4YECHHS
BBIBOJIOB.

Ienn n3ydeHus ¢GU3MKU Ha ypOBHE OCHOBHOrO 00IIero odpazoBaHus ompeneneHsl B Konnenmmun
npenoaaBaHust yueOHoro npeamera «dusuka» B 00pa3zoBaTeIbHBIX opranu3amnusax Poccuiickoit denepanuu,
peanu3yolIMX OCHOBHBIE 00IIe0o0pa3oBaTeNbHbIe IPOrpaMMbl, YTBEpKIAEHHOHM pemienueM Koumnerun
MunuctepctBa npocBenieHus: Poccuiickoit @eaepanun (nmporokod ot 3 aexadpst 2019 r. Ne [1K-48H).

Hean n3yvyenus pu3nKu:

e npuoOpeTeHHEe HHTEpeca M CTpPeMJIeHHS OOYydYaloImMXCS K Hay4HOMY HW3YYEHHIO MPUPOJBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE NPEJCTABICHUNH O HAYYHOM METOJIe MO3HAHUS U (OPMHUPOBAHUE HCCIEAO0BATEIHCKOTO
OTHOIIEHHUS K OKPYXaIOLIUM SIBIICHUSM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUs OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTAJIbHBIX 3aKOHOB (DH3HUKH;

e (opMHUpOBaHME MPEACTABICHUN O PONM (U3UKU Ui PA3BUTHS JPYTUX ECTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHUI;

® pa3BUTHE TPEJCTABICHUN O BO3MOXHBIX cepax Oyayuied npodeccuoHanbHON NeATeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIeMYy O0yYEHHIO B TOM HallpaBJICHUH.

JlocTukeHne 3THX LeJell MmporpaMMbl MO (U3MKE Ha YpOBHE OCHOBHOIO O0IIEero oOpa3oBaHUs
o0ecreynBaeTcs peleHrueM CIeIyoIuX 3a4ay:

e npuoOpeTeHHe 3HAHUM O JHUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHUUYECKUX, TEIUIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
® [pUOOpETEHHE YMEHUH ONMCHIBaTh M OOBACHATH (PU3MYECKHE SBIECHUS C HCIOJIb30BAaHUEM
IIOJIyYEHHBIX 3HAHUM;



® OCBOCHHE METOJIOB DEIICHUS MPOCTEHIIMX pPACYETHBIX 3a7ad C HUCHOJIb30BaHUEM (HHU3HUECKUX
MojIeJiell, TBOPUECKUX U MPaKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;
e pa3BHUTHE YMEHUH HAOIIOAATh MPUPOJHBIEC SBJICHUS U BBIMNOIHITH OMBITHI, JTA0OpATOPHBIE PAOOTHI
Y DKCIIEPUMEHTATbHBIC UCCIIEAOBAHUS C UCTIOIB30BAaHUEM H3MEPUTEIHHBIX MPUOOPOB;
® OCBOCHHE NMPUEMOB padOTHI ¢ HHPOPMAIUEH PUNIECKOTO COACpKAHUS, BKII0Yask HHPOPMAITUIO O
COBPEMEHHBIX JOCTIKEHUAX (PU3UKU, aHAIU3 U KPUTHUECKOE OlIeHHBaHKE UHPOpMAIUY;
® 3HAKOMCTBO co cdepamMu NPOPECCHOHATBHON MAEATEIbHOCTH, CBSI3aHHBIMH C (U3HUKOWH, U
COBPEMEHHBIMU T€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUIX (DU3MUECKOI HAYKH.
Ha m3yuenue ¢usuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOI'O OOIIETO0 OOPa30BAaHHS OTBOIUTCS
238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce
— 102 yaca (3 yaca B HEJIEINIO).

[Ipennaraemeiii B mporpamMme Mo (U3MKE TEpeUYeHb JIAOOPATOPHBIX pPAOOT W OIBITOB HOCHUT
pPEKOMEHIaTeNbHBI XapaKTep, YUUTENb JIelaeT BHIOOP MPOBEACHHUS JAOOPATOPHBIX PabOT M OMBITOB C
y4€TOM HHJUBUAYAIBHBIX OCOOCHHOCTEH OOydYaromIMXCs, CIHCKAa JKCIEPUMEHTAJIbHBIX 3a/IaHHi,
mpearaéMbix B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa Mo (hU3HKeE.

COIEPKAHUE OBYYEHUSA
7 KIIACC

Pazjnen 1. ®usuka u e€ poJib B NO3HAHUM OKPY:KAIOIIEro0 MUPA.

®uznka — Hayka o npupoje. SABiaeHus npuponabl. GuU3nUecKUe SBJICHHS: MEXaHUYECKHE, TEIUIOBbIE,
ANEKTPUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

dusndeckue BenwuuHbL. M3mepenue (usmdecknx BenuuwmH. Pusmueckue npuodopsl. [lorpemHocTs
n3MepeHuil. MexyHapoaHasi CucTeMa euHULL.

Kak ¢usnka um apyrue €CTeCTBEHHBIE HAYKHM HW3YYalOT MPUPOAY. ECTeCTBEHHO-HAyYHBIM METOJ
MO3HAHUS: HAO0IeHNEe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBMKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
TUIO0TE3, 00BSICHEHHE HA0IF01aeMOr0 siBieHus. Onucanue GU3nIecKuX sBICHUHN C IIOMOIIBIO0 MOJICIICH.

JHemoncmpayuu.

1. MexaHnueckue, TEIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. dusmnueckue MpuOOPHI U Mpolieypa MPSIMbIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBBIM PUOOPOM.

Jlabopamopuvie pabomsl u onvimel.

Omnpenenenue 1eHbI JeeHUs MIKAIbI H3MEPUTEIHHOTO MPHOopa.

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Onpenenenre pa3smMepoB MaJIbIX Tel.

N3mepenne temneparypsl Py MOMOIIU KUAKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPBHI.
[IpoBeneHue uccienoBaHuss MO TMPOBEPKE TUIOTE3BI: JATBHOCTH MOJETA IIapUKa, MYIIEHHOTO
TOPU30HTANILHO, TEM OO0JIbIIIe, YeM OO0JbIe BICOTA ITYCKa.

Pasnen 2. [lepBonayanbHble CBeeHNs 0 CTPOCHUH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mmepbl. ONbIThI, JI0KA3bIBAIOLIME JIUCKPETHOE
CTpOEHHE BEIECTBA.

JIBrkeHnue uactull BemniecTBa. CBs3b CKOPOCTH JBMXKEHUSI YacTHI[ ¢ Temmeparypoi. bpoyHoBckoe
newkenue, nuddysus. BzanmoaelicTBre 4acTUIl BeECTBA: MPUTHKEHNE U OTTAIKMBAHUE.

ArperatHple COCTOSIHUS BEIIIECTBA: CTPOCHHE T'a30B, KUAKOCTEH U TBEPIBIX (KPUCTAILUTUYECKUX) TEIl.
B3anMocBs3b MeXy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSX M UX aTOMHO-MOJIEKYIISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSTHUIN BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JABHKEHHUSL.

2. Hab6monenue nuddy3uu.

3. HabGmronenwue siBneHuM, 0ObSICHIIOMUXCS MPUTSHKECHUEM WM OTTAIKUBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C HCIONIB30BaHUEM (poTorpaduii).

2. OMnpITHI 110 HAOJIOACHHUIO TETUIOBOTO PACIITUPEHHS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHCTBHS CHIT MOJIEKYJISIPHOTO MIPUTSIKEHUS.

oakrwdE



Paznen 3. /IBu:keHUe U B3auMoAeiicTBUE Tell.

Mexanuueckoe aBuxeHue. PaBHomepHOoe u HepaBHOMepHOe JBrkeHHe. CkopocTb. Cpenusis
CKOPOCTb IPY HEPAaBHOMEPHOM JIBUKEHHUH. Pacuér nmyTH U BpeMEHH JIBH>KECHHUSL.

SIBnenune wuHepuMM. 3aKOH HHepuMH. B3aumoneilcTBHME Ten Kak NPUYMHA W3MEHEHUS CKOPOCTH
JNBUKEHHUA Tell. Macca kak Mepa HHepTHOCTH Tena. [moTHocTh BeniecTBa. CBsA3b IIIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B €UHHIIE 00hEMA BEILIECTBA.

Cuita kak xapakTepucTHKa B3anMozeincTBus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cumsl ¢
MOMOIIbIO TUHAMOMETpA. SIBJIeHHE TATOTEeHUs M cwia TsbkecTH. Cuila TSHKEeCTH Ha JPYrux IiaHerax. Bec
tena. HeBecomocth. CiioxeHue Cuil, HalpaBJICHHBIX MO OJHOM mpsiMoil. PaBHoxaeicTByromas cui. Cuiia
TpeHus. TpeHue CKOIbKEHUS U TPEeHUE MOKos. TpeHue B MpUpoie U TEXHUKE.

Jemoncmpayuu.

HabmoieHne MexaHUn4ecKoro IBHKEHUS Tela.
N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUYKEHHUS.
HaGnronenue siBleHUs] HHEPLIUH.
Habmoienne n3MeHeHus: CKOpocTH MU B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIl.
CnoxxeHue cuil, HallpaBJIEHHBIX 11O OJJHOM MPSIMOH.
ﬂaﬁopamopnbw padomul u onvimMol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMKEHHS (IIapuka B JKUIKOCTH, MOJIEIH
AIEKTPUUYECKOTO aBTOMOOMIISA U TaK J1ajee).
Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WM IIapUKa MO0 HAKIIOHHON TJIOCKOCTH.
Onpenenenre MIOTHOCTU TBEPJOTO TENA.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBHUCHUMOCTh pacTsokeHus  (nedopmanuu) TOPYKHHBI  OT
IIPUIIOKEHHOMN CHUIIBL.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tella U XapakTepa
COIPUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

JHasnenue. CriocoObl YMEHBIIIEHUSI M YBEIUYCHHS JaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh JaBJICHUS
raza or o0béma, TemmepaTypsl. [lepenaya maBieHus TBEPABIMU TEJIAMH, JKUIKOCTSAMU M Ta3aMu. 3aKOH
[Tackans. [IlneBMaTHueckue MalMHbIL. 3aBUCHMOCTD JIaBJIE€HUS KMJIKOCTH OT INTyOuHBL. ['MapocraTuueckuii
napanokc. Coobmatomnuecs cocynsl. ['uapaBinueckue MeXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe naBiieHue. [IpUUnHBI CylecTBOBaHUSI BO3AYIIHOW OOOJIOYKH
3emnu. OnbiT Toppuuennu. 3mepenue armochepHOro naBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHHS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 11st u3mMepenus aTMochepHOTO JTaBICHHUS.

JleiicTBHE XKUIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Tello. BeITankuBaromias (apXuMe[oBa) cuia.
3akon Apxumena. [InaBanue ten. BozayxoriaBanue.

JHemoncmpayuu.
3aBUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenada naBneHUs KUIKOCTHIO U Ta30M.

Coobmarommuecst CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue necTBus aTMOChHEPHOTO JTABICHHUS.

3aBUCHMOCTh BBITATKUBAIOIIEH CHIIBI OT O0BEMA MOTPYKEHHOW YacTH Telna W IUIOTHOCTH

KHUKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. VYcnoBue muaBaHWS TeN: IUIABaHWE WM TOTPYXKCHHE TEI B 3aBHCHMOCTH OT COOTHOIICHHS
MJIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopnusie pabomot u onvimel.

1. HUccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B )KUJIKOCTh YaCTH Tela.

2. OmpeneneHre BEITAJIKUBAIOIICH CHIIBI, IEHCTBYIOIIECH Ha TEJO, MOTPYKEHHOE B )KUKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI, IEHCTBYIOIIEH Ha TENIO B KUAKOCTH, OT MAaCChI
Tena.

4. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTHh BBITAJIKHWBAIOIICH CHJIBI, JCUCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJla U OT IUNIOTHOCTHU KUJKOCTH.

ocouakrwhE
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5. KonctpyupoBanue apeoMerpa WM  KOHCTPYHMPOBAaHUE JIOAKM U  oOmpeaeneHue  eé
IPy30I0AbEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHsl pblyara.
[IpumeHenune mpaBwia paBHOBECHS pblyara K OJIOKy. «3osotoe mpaBmio» Mexanuku. KIIJ| mpocTsix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHernueckass v mnoreHIuainbHas sHeprus. llpeBpamienue omHoro Buaa
MEXaHWYECKOM PHEPIUU B APYroi. 3aKOH COXPaHEHHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomot u onvimel.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPH PABHOMEPHOM JBMKEHHH Teja MO0 TOPU30HTaJIbHOU

IIOBEPXHOCTH.

2. VccnenoBaHue ycIOBHI paBHOBECHS phluara.

3. Usmepenune KI1J] HaKIOHHOH MIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTUU.

8 KVIACC

Pa3pen 6. TenioBbIe iBJICHUS.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOPHH CTPOECHHUS BelllecTBa. Macca u pazMepsl
aTOMOB M MoOJeKyd. OTMbBITBI, MOATBEPKAAIOUIME OCHOBHBIE ITOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUHU.

Mopnenu TBEPIOTO, )KUIIKOTO U ra3000pa3HOro cOoCTOsIHUM BemiecTBa. Kpucrammueckue u aMmopdHbie
tena. OOBSICHEHHE CBOWCTB Ta30B, KMIKOCTEH M TBEPABIX TEJ HAa OCHOBE IOJIOKEHUH MOJIEKYIISPHO-
-KWUHETUYECKOU Teopur. CMauMBaHUE U KalWUISIPHBIC BJICHUS. TeII0BOE paCUIMPEHHUE U CKATHUE.

Temnepatypa. CBsi3p TeMmeparypbl CO CKOpPOCTbIO TEIUIOBOIO JBMKEHHUS dYacTull. BHYyTpeHHss
sHeprusa. CrocoObl M3MEHEHMs BHYTPEHHEH S3HEpruM: TeIulolneperaya M CoBeplieHHe paboThl. Bujel
TEeIUIoNEepe1ayn: TeMJIONPOBOJHOCTh, KOHBEKLIUS, N3TyUEHHE.

KonnyecTBo TerioTel. YenbHas TEMIOEMKOCTh BellecTBa. TermaooOMeH M TEIIOBOE paBHOBECHE.
VYpaBHenue TtemnoBoro OanaHca. [lnaBieHwe W OTBEpAEBaHME KPHUCTAUIMYECKUX BEIIECTB. Y JENbHAs
teriota TuiaBneHus. [lapooOpa3zoBanme u koHaeHcanus. HWcemapenwe. Kumenuwe. VYaenbHas Teriora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

Brnaxxnocts Bo3ayxa.

OHeprus TomIMBa. Y ieJbHasi TeMI0Ta CrOPaHHUsL.

[Mpunmuner padotsl TernmoBbix ABurareneit KIIJ[ temmoBoro asurarens. TemmoBble ABUTATENH H
3alIuTa OKPYKaIoLIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Jlemoncmpavyuu.

Habntonenne OpoyHOBCKOTO JABHIKEHHUS.

Ha6mronenue quddysun.

Habmroienue sSBiIeHU CMAaYMBaHUSI U KAMHJUTSIPHBIX SBJICHHA.
Habitoienue TemnoBoro pacimupeHust Ted.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUU 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[IpaBuiia u3MepeHus TeMIeparypsbl.

Buasl Terionepenaun.

OxJaxieHre Ipy COBEpUIEHUH PabOThlI.

Harpeanue nipu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

0. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

1. HabnroneHue KuneHus..

12. HaGnroieHre TTOCTOSTHCTBA TEMITepaTyphl TIPH TJIaBICHUH.

13. Monenu TEIIOBLIX ABUTATENEH.

Jlabopamopmuvie pabomul u onvimol.

1. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OmbITHI TTO BRIPANIMBAHUIO KPUCTAIIOB IIOBAPSHHOMN COJIM HITK caxapa.
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OnpIThI 10 HAOIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEl.
Omnpenenenue 1aBIeHNUs BO3AyXa B OaJUIOHE IINPHIIA.
OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHHS BO3/AyXa OT €ero o0bEMa U HarpeBaHUS WU
OXJIaXKICHUS.
6. IlpoBepka runoTe3bl JMHEHHONW 3aBUCUMOCTHU JUIMHBI CTOJOMKA JKUJIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TEMIEPaTypHI.

7. HaOnrogenue M3MEHEHHsT BHYTPEHHEH SHEpruu Tella B pe3yibTare TeIulonepenadyd U padoThl
BHEILIHUX CHUJIL.
UccnenoBanue siBieHus TeIiooOMeHa Mpy CMEIIMBAHUH XOJIOIHOM U ropsiueid BOJBIL.

9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH NpU TEIMJIOOOMEHE C HarpeTbiM

METAJUIMYECKUM [IUIMHAPOM.

10. Onpexnenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCHApEHUs.

12. OnpezneneHre OTHOCUTENIBHOM BIaXKHOCTH BO3TyXa.

13. OnpeneneHue yAenbHOM TEIIOTHI IJIABICHUS JIbAA.

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onektpusanus Ted. JBa poaa sneKTpuyeckux 3apsnoB. BzauMopaeicTBue 3apsKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJEHCTBYS 3apSKEHHBIX TEJl OT BEIMYMHBI 3aPsII0B U PACCTOSIHUSI MEKIY
TeJIaMu).

Onexktpuueckoe mojne. Hanpsx€HHOCTh anekTpudeckoro mois. [lpuHnun — cynepnosunuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. OJIEMEHTapHbIM 3iekTpuueckui 3apsan. CrpoeHue aroma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOIO 3apsiia.

DNEeKTpUUECKUA TOK. YCIOBHUS CYILECTBOBAHUS D3JEKTPUUECKOIO TOKA. VICTOUHHMKH IMOCTOSHHOTO
ToKa. JlefcTBUSI 3IEKTPUYECKOro TOKa (TEIUIOBOE, XWMUYECKOE, MAarHUTHOE). ODJIEKTPUUYECKUH TOK B
KHUJKOCTAX U razax.

Onexrpuueckas nenb. Cuna Toka. ODiekTpuueckoe HanpspkeHue. CONpOTHBIIEHHE IPOBOJHMKA.
VYaenbHOE conmpoTuBJIeHHE BelecTBa. 3akoH Oma s yuyactka 1enu. [locienoBarensHoe U napajieabHOe
COEJMHEHHE NTPOBOJHUKOB.

PaGora m MOIIHOCTH 3J€KTpUUECKOro Toka. 3akoH Jlxoyns—JleHua. DnekTpuueckue LEnu U
NOTpeOUTENH IEKTPUIECKOM sHeprun B ObITY. KOpoTKoe 3aMbIkaHHeE.

[TocrossHHbIE MarHWThHL. B3anMoIelCTBHE MOCTOSTHHBIX MarHuTOB. MarnutHoe mnoJjie. MarnutHoe
noJie 3eMJIM U €ro 3HauY€Hue Ui )KU3HM Ha 3emuie. OnbIT Opcrena. MarHuTHOE 1oJie 2JIeKTPUYECKOro TOKa.
[IpumeHeHne »3IEKTPOMAarHuTOB B TeXHUKeE. JleficTBME MAarHUTHOrO MOJS Ha MPOBOJHUK C TOKOM.
DneKTpoABUTaTEIb MOCTOSSHHOTO TOKA. Mcronb30BaHue 2IEKTPOABUTATENEN B TEXHUUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTe.

Oneitel @apanes. SBnenue snexkTpoMarHuTHON MHAYKUuU. IIpaBuio JleHna. Onextporeneparop.
CriocoObl TIOJIY4eHHSI DJIEKTPUUECKOM SHEPruH. OJIEKTPOCTAHIIMM Ha BO300OHOBIISIEMBIX HCTOYHUKAX
SHEPIrUH.

Hemoncmpayuu.

OnexTpu3anus Tel.

JIBa posia 2JIeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEll.
YCTpoUCTBO U IEUCTBUE DIEKTPOCKOIIA.
DneKkTpocTaTu4ecKas NHIYKIHS.

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsi/I0B.
[IpOBOAHMKY M TUANIEKTPUKH.

MonenpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.
HcTouHMKH TOCTOSHHOTO TOKA.

JlelicTBUS 2IEKTPUYECKOTO TOKA.

0. DEeKTpUYECKUH TOK B )KUAKOCTH.

11. T"a30BBblit pa3ps.

12. 3mepenue cuibl TOKa aMIIEPMETPOM.

13. 3mepenune 31eKTPUIECKOTO HANTPSHKEHUST BOJTBTMETPOM.
14. Peocrat 1 MarasuH COIPOTUBIICHUMN.
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15. B3auMoeiicTBrE ITOCTOSIHHBIX MAarHUTOB.
16. MoaenupoBaHre HEBO3MOKHOCTH Pa3JielIeHHs TIOJTIOCOB MarHUTa.
17. MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18. OmeIT Dpcrena.
19. MarauTtHoe noJje Toka. JIeKTPOMarHur.
20. JleficTBHME MAarHUTHOTO IOJISI HA TIPOBOIHUK C TOKOM.
21. DneKkTpoABUraTeNb MOCTOSHHOTO TOKA.
22. ViccnenoBaHue SIBJICHHS SJICKTPOMAarHUTHON MH]TYKITUH.
23. OnbrTer @apayest.
24. 3aBHCHMOCTD HarpaBJIeHUS] MHIYKIIMOHHOTO TOKA OT YCJIOBHUIA €r0 BOSHUKHOBEHHUS.
25. DneKkTporeHeparop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.
OnbIThI 10 HAOTIOJEHUIO SJICKTPU3ALUH Tl HHAYKIMEH U IPH COIPUKOCHOBEHUH.
HccnenoBanue 1eiCTBUSA JIEKTPUUYECKOTO OIS HA IIPOBOJAHUKH U JUBJIEKTPUKU.
COopka u mpoBepKa padOoThI JIEKTPUUECKOH IIEMH MOCTOSHHOTO TOKA.
W3mepeHnue u peryinpoBaHue CUIbl TOKA.
N3mepenue u peryampoBaHue HaPsKEHUSI.
HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, UIYLIETO YE€PE3 PE3UCTOP, OT CONPOTUBIICHUS pE3UCTOpa
Y HaIIpsKEHUs1 Ha PE3UCTOPE.
7. OmnbIThl, J€MOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOI0 CONPOTUBIICHHS IPOBOJAHUKA OT €ro
JUITMHBI, TUIOLIAU TONIEPEYHOr0 CEYEHHS U MaTepHala.
8. IlpoBepka mpaBWia CIIOKEHHUS HANPSDKEHUH TPH  MOCIEAOBATEIFHOM COSAMHEHUHU JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiia st CUIIBI TOKA IPH MApaJUICITBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenune pabOTHI FTEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. Onpenenenre MOIIHOCTH ICKTPUUECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JIAMIIOUKY, OT HANPSDKEHUS Ha HE.

13. Onpenenenne KII1J1 narpeBares.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MAarHUTOB.

15. M3y4yeHure MarHuTHOTO TOJIsl TOCTOSIHHBIX MAarHUTOB TIPU MX 0OBbEIUHEHUH U Pa3ICTICHUH.

16. UccnenoBanue neHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnpITHI, TEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKA C TOKOM M MarHuTa

OT CHUJIbI TOKA M HANPABJIEHUS TOKA B KATYIIIKE.

18. N3yueHwue neiCTBUS MArHUTHOTO ITOJISI HA TIPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue U u3yueHue padoThI SIEKTPOABUTATENSL.

20. Usmepenne KI1/ anexkTpoaBUraTenbHON YCTAHOBKH.

21. OnbITEl MO HCCIEIOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW HMHIYKIIMH: UCCIEIOBAaHHE H3MEHEHH

3HAYEHMS ¥ HAMPABIICHUS MHIYKIIMOHHOTO TOKA.
9 KJIACC

Paspnen 8. Mexanuveckue siBJICHHUS.

Mexannueckoe aABuwxkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTENIBHOCTH
MEXaHUYECKOr0 IBHM)KEHUA. PaBHOMEpHOE NpAMOJMHENHOE NBUXKEHHE. HepaBHOMEpHOE MPSIMOIMHEHHOE
nBukeHue. CpeHsis 1 MTHOBEHHAsl CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE NpsiMorHeTHOe nBmkeHne. CBoOoHOe nagenne. OnbITel [anwes.

PaBHOMepHOEe nBHKEHUE MO OKpykHOCTHU. llepuon m wacrota oOparnenus. JIuHeliHas W yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOpPEHHE.

Ilepebii 3akoH Hbrorona. Bropoit 3axkon Hsrorona. Tperuit 3axkoH Herorona. IlpuHuun
CYINEPIO3UIIMU CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUsl CKOJIbKEHUs, CUjla TPEHUS TIOKOs, Ipyrue
BHJIBI TPECHHSL.

Cuna TSH)KeCTH U 3aKOH BCEMHUPHOTO TITOTCHHsI. Y CKOPEHHE CBOOOTHOTO MaieHus. [IBIKeHHE TIIaHeT
Bokpyr CoinHua. IlepBas kocMudeckas ckopocTb. HeBecoMocCTh U neperpys3kH.

PaBHOBecue wmartepuanpHOM TOukH. AOcomoTHO TBEpHOe Teno. PaBHOBecwme TBEPAOrO Tema C
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. L{eHTp TsokecTu.
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Nmnynbe tena. 3menenne umnynbca. MMmynbe cumbl. 3aKOH COXpaHEHUs MMIyJbca. PeakTuBHOE
JIBUKEHUE.

Mexannyeckas paboTa ¥ MOIIHOCTh. PaboTa CHl TsDKECTH, ympyroctd, TpeHus. CBsi3b dHEPTrUU U
pabotel. TloreHnnanpHass SHEPTUS Tela, MOJHITOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHImManpHast SHEePTUs
ckarod npyxuHbl. Kunernueckas sHeprus. TeopemMa O KHMHETHYECKOM HHEPruU. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. HaGnromeHne MEXaHMYECKOTO JABMKEHHSI TEJIa OTHOCUTENILHO Pa3HBIX TNl OTCUETA.

2. CpaBHeHME ITyTeH U TPAEKTOPHUIl JIBMKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIBbHO Pa3HBIX Tell
OTcuéTa.

3. H3mMmepeHune cKOpOCTH U YCKOPEHUS MPSMOIMHENHOTO ABHKEHHUSL.

4. HccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOIO JBUKEHMS.

5. HabmoneHnue nBukeHUs Tella MO OKPYKHOCTH.

6. HaOmronenne MeXaHWYECKHX SIBICHUH, MPOMCXOMAIIMX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCHUTENILHO KaOUHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHS TeJla OT MacChl Tea U AEHCTBYIOLIEH Ha HErO CUJIBI.

8. HabmoneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TEI.

9. H3meHneHwue Beca Tena MpHU yCKOPEHHOM JBHKECHUH.

10. Ilepenaya umiyabca pu B3aMMOAECHCTBUH TeJl.

11. ITpeoOpa3oBaHus SHEPTUH MIPH B3AUMOICHCTBHUH Tell.

12. CoxpaHeHue UMITyIbCca IPU HEYIPYTOM B3aUMOAECHCTBUM.

13. Coxpanenue UMITyIbCa MPH A0COIIOTHO YIIPYTOM B3aUMO/ICHCTBHH.

14. HaGmtoieHHE peaKTHBHOTO JBHKCHUSI.

15. Coxpanenne MeXaHUYECKON SHEPTHH ITPH CBOOOTHOM Ta/ICHHH.

16. CoxpaHeHue MeXaHUYECKOM 3HEPTUH MIPU JBMXKEHUH TeJla M0 1eHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomul u onsimol.

1.

2.
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KoHcTpyupoBanue TpakTta Ui pa3roHa M JaJbHEHIIEro paBHOMEPHOTO ABMIKEHHS IIapHKa WIH
TEJIeKKH.

Omnpenenenue cpegHel CKOPOCTH CKOJBXEHHUS OpycKa WM ABMXKEHHs IIAapUKa 1O HAKIOHHOH
TUIOCKOCTH.

Omnpenenenue yCKOpeHUs Teja MpU paBHOYCKOPEHHOM JBM)KEHHH MO0 HAKJIOHHOMN IIIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITYTH OT BPEMEHH TIPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJlbHOU
CKOPOCTH.

[IpoBepka THUIMOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM JIBM)KEHUHM 0€3 HAdalbHOH CKOPOCTH ITyTH
OTHOCATCS KaK psAJl HEYETHBIX YUCEll, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OIMHAKOBBI.
HccnenoBanme 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHITBI HOPMAIIBHOTO JaBIICHHSL.
Omnpenenenne k03 uiineHTa TpeHUs! CKOIbKEHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CHJIBI TPEHHUS NPH PAaBHOMEPHOM JBIIKEHHH Tejla 1O TOPU3OHTAIBHON
MTOBEPXHOCTH.

Omnpenenenne pabOThI CHIIBI YIPYTOCTH MPH MOJbEME Tpy3a C UCIOJIb30BAaHHUEM HEIOJBUKHOTO U
MOJIBHKHOTO OJIOKOB.

W3yueHne 3akoHa COXPaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Kos1e0aHUSI M BOJIHBI.

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: MEpHOA, 4acToTa, aMIUIUTYHA.
Matemaruueckuii U Npy>KUHHBIN MasTHUKH. [IpeBpaliieHne sHeprun npu KoiaedaTeIbHOM JABHKEHUU.

3aryxatomue konebanus. BoinyxneHnHble konedanus. Pesonanc. Mexanuueckue BosiHbl. CBoiicTBa
MEXaHUYEeCKHX BOJH. [Ipo1obHbIE U MONepeYHble BOHBI. [[JIMHA BOJIHBI U CKOPOCTH €€ paclpOCTPaHECHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TeJlE, CEUCMUYECKUE BOJIHBI.

3Byk. [')pomMKoOCTb 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. IHppa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. HaGmronenue koneOaHU# Te MO/ ACWCTBUEM CUIIBI TSDKECTH M CHITBI YIIPYTOCTH.
2. HaGmrogenue xoneOaHuii rpy3a Ha HUTH M HA TIPY>KHUHE.

3. HabmioneHnue BhIHYKACHHBIX KOJIeOaHUI U pe30HaHCca.



4. PacnpocTpaHeHHe MPOJOIbHBIX U MTOMEPEUYHBIX BOJH (HA MOJICTIH).
5. HabGnroneHre 3aBUCIMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHI pe30HaHC.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenre 4acToThl U Mepro/ia KoueOaHuil MaTeMaTH4eCKOro MasiTHUKA.
OrnpezenieHre YaCTOTHI U IEPHO/Ia KOJICOAHHM MPY>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Neproa KojaeOaHUi MOIBEHICHHOTO K HUTHU Tpy3a OT JIIMHBI HUTH.
UccnepoBanue 3aBUCUMOCTH Neproa KoJieOaHUN MPYKUHHOTO MAagTHUKA OT MAacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH MepHoJIa KoseOaHuil rpy3a, IOABEIICHHOIO K HUTH, OT Macchl Ipys3a.
OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTH TIEpr0/ia KOJIeOaHUN MPYKUHHOTO MAsTHUKA OT MACChI
rpy3a 1 KECTKOCTH MPY>KUHBI.
7. VI3amepeHue ycKopeHUs: CBOOOTHOTO MaICHUS.
Pa3znes 10. Di1eKTpOMArHMTHOE 1OJI€ U JIEKTPOMATHUTHbIE BOJIHbBI.
DNEeKTPOMarHuTHOE 1oJie. DJIEKTPOMarHuTHbIE BOJIHBL. CBOMCTBA 3JIeKTpOoMarHUTHBIX BoJiH. [Ilkana
AIEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 3JI€KTPOMAarHUTHBIX BOJIH JUIS COTOBOI CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomsl u onsimol.
1. W3yueHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIIBI0 MOOUIEHOTO TeedoHa.
Pasnen 11. CBeToBbIe sIBJIEHUS.
JlyyeBass monenb cBeta. Mcrounuku cBeta. [IpsmonuHeiiHOe pacmpocTpaHEHHE CBETa. 3aTMEHUs
Comnnna u Jlynsl. Otpaxenue cBera. [1mockoe 3epkano. 3akoH OTpa)KeHUS CBETA.
[Ipenomiienne cBera. 3akoH TMpenomiieHus cBera. [lomHoe BHYTpeHHeEe OTpakeHUE CBETa.
Hcnonbs3oBanue MogIHOTO BHYTPEHHETO OTPAXKCHHS B ONTHYECKUX CBETOBOIAX.
JIunza. Xox myuedt B tuH3e. OnTudeckas cucrteMa goroanmnapara, MUKPOCKOTa U Teleckorna. [ a3 kak
OINTHYECKas cucTeMa. bIn30pyKocTh U JallbHO30PKOCTb.
Pasnoxxenune Oemoro cBera B cmekTp. Omnbitel HpioToHa. CrojkeHHE CHEKTPATbHBIX IIBETOB.
Jucnepcus caera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon nyueil B coOuparolei aunse.
Xop Jydel B pacCenBaroLIeH JIMH3E.
[Tonydenne n300pakeHuii ¢ TOMOIIBIO JINH3.
[Ipunnun nefictBus Goroanmnapara, MUKPOCKOTA B TEIIECKOTIA.
10 Monens ri1asa.
11. PaznosxeHue 6€10To CBEeTa B CIIEKTP.
12. Tlony4yenue 6enoro cBeTa Mpu CIOKEHUU CBETa Pa3HBIX 1BETOB.
Jlabopamopuvie pabomsl u onvimol.
1. HUccnenoBanue 3aBUCMMOCTH yTiia OTPa)KEHUSI CBETOBOTO JIy4a OT YIJia MaJCHHUS.
2. VI3ydeHue XapaKTEpHUCTUK N300pKEHUS MPEIMETA B IFIOCKOM 3epKajle.
3. HccnenoBaHue 3aBUCMMOCTH yIJia TPETOMIICHUS CBETOBOTO Jydya OT yrjia MajeHHs Ha TPaHHIIe
«BO3J1YX—CTEKJIO».
[Tonydenue n300pakeHHii ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Onpenenenne (HOKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMparoLIeii TNH3HI.
OMnBITHI 1O PA3JIOKEHUIO OEIIOTO CBETA B CIIEKT.
OMnBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUIBTPHI.
Pa:men 12. KBaHTOBBIC SIBJICHHS.
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OmneiTel Pe3epdopaa u uranerapuas Mojienb atroMa. Mojens aroma bopa. Mcnmyckanue u nmorsomeHue
cBera aromMoM. KBaHThI. JIuHeUaTbie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, O6eta- u ramma-usnydenus. CtpoeHue aTtomMHOro sapa. Hykmonnas
MoOJieTb aTOMHOTrO sjipa. 3oTonsl. PagnoaktuBHble npeBpaienus. Ilepuon nonypacnana aToOMHbIX SEp.

SnepHbie peakuuu. 3aKOHBI COXPAHEHHUS 3apsI0BOTO M MAacCCOBOTO YHCENl. DHEPIusi CBSA3U aTOMHBIX
anep. CBsa3b Maccel U 3Hepruu. Peakuuu cuntesa u nenenus aaep. Mcrounuku sHeprun CoaHia u 3BE371.

Snepnas suepreruka. JlelicTBUs paAlOaKTUBHbBIX U3JTyYE€HUHN HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4EHUS U MOTJIOIIECHUS.

CrieKTphl pa3avyuHbIX I'a30B.

CnekTtp Bomopoaa.

Habmronenune TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMINUX U3TYyUCHHIH.

Perucrpanus uzinydeHust IpupoaHbIX MUHEPAJIOB U IIPOAYKTOB.

./Iaﬁopamopnbte paodomut u onvimol.

1. HaOnromeHue CIUIOMIHBIX M IMHEHYATHIX CIIEKTPOB U3ITYYCHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE YPHEPTUU YACTUILIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).

3. U3mepeHue paaroakTHBHOTO (OHA.

IHoBTOPHUTEIHbHO-00001IAKO M MOLYJIb.

[ToBTOpUTENBHO--0000IAIOMNI  MOAYAb MpEAHA3HAYEeH JUIsi CHUCTEMAaTh3alud W 000O0IIeHus
MIPEIMETHOTO COJEPIKAHUS U OMbITA JACSITeNbHOCTH, IPUOOPETEHHOTO IPU U3YYEHHUH BCEro Kypca QpU3uKH, a
TaKXKe JUIS IOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHY IO (HU3UKE A O00YyJaroIluxcs,
BBIOpABIINX ATOT y4EOHBIN MPEIMET.

[Ipu u3yyeHUH TaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI ACSITEIbHOCTH, HA OCHOBE
KOTOpBIX 00€cleynBaeTCsl JOCTH)KEHHE TPEAMETHBIX M METalpeIMETHBIX IJIaHUPYEMbIX pe3ylIbTaToB
o0y4enus, GpopMupyeTcs eCTeCTBEHHOHAyYHasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCIIEIOBAHMS
SBIIGHUH TPUPOIBI U TEXHHUKHU, OBIAJCHHE YMEHHSIMH OOBSICHITh (PU3UYECKHE SIBICHUS, MPUMEHSS
MIOJIy4YE€HHBIE 3HAHMSI, PellaTh 3a7jaul, B TOM YHCJIE KAUECTBEHHbIE U AKCIIEPUMEHTAIIbHBIE.

[IpyHIMIHATBHO JEATEIBHOCTHBIA XapaKTep NAaHHOIO pa3zena pealn3yercss 3a CYET TOro, 4To
oOyuaroluecs BBITOJIHSIOT 33/1aHUs, B KOTOPBIX UM IPEAJIaraercs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUU pacrno3HaBaTb M HAYYHO OOBICHATh (DU3UYECKHE SIBICHUS B
OKpY>Karollel NpUpo/ie U OBCETHEBHOM KU3HH;

WCIOJIb30BaTh HAYYHBIE METOMAbI MCCIENAOBaHUS (DU3MUECKUX SIBICHUN, B TOM YHCIE IS MPOBEPKH
TUIOTE3 U TOJyYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HauOoJiee Ba)KHBIX JOCTHXKECHMH COBPEMEHHBIX TEXHOJIOTH, Hampumep,
MPAKTUYECKOIO HCIOJIb30BaHUS Pa3IMUHbIX MCTOYHUKOB YHEPIMM Ha OCHOBE 3aKOHA IpEBpAllleHUs U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIHH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIMTPOT'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenune ¢u3nku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HANpaBiICHO Ha JOCTHIKEHHE
JTUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbprare nzyuenus Gpuznku Ha ypoBHE OCHOBHOTO 0OIIEero 00pa3oBaHus y 00yJaromierocs OyayT
c(OPMHUPOBAHBI CIIETYIONIUE JTNYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

- IPOSIBJICHNE UHTEpeca K MICTOPUHM U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NUECKOM HayKH;

- IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB,;

2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYXJIE€HUHU OOIIECTBEHHO 3HAYMMBIX U STHUECKUX IMPOOIIEM,

CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUN PU3UKH;

- OCO3HAHME BaAKHOCTHU MOPAIbHO--3TUYECKUX NMPUHIUIIOB B JESATEIILHOCTH YUEHOTO;

e 3)3CTeTHYEeCKOro BOCIMTAHMS:

® - BOCIPHATHE 3CTETUYECKHX KauecTB (PU3MUECKOH HayKu: €€ TrapMOHMYHOTO TOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

oakrwdE



¢ 4) HIEHHOCTH HAYYHOT'0 MO3HAHUSL:

® - OCO3HAHHWE IICHHOCTH (PU3MYECKOH HAayKM KaK MOIIHOTO WHCTPYMEHTa MO3HAHHS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIONIECH KYJIbTYPHI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, UHTEPECa K UCCIIEI0BATENIbCKON AESITeTbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI H IMOIMOHAJIBLHOIO 0J1ATONOJy U

® - OCO3HAHHE LIEHHOCTH 0€30MacHOTr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BaXXHOCTH
npaBwil 0€30MacHOrO TMOBEIEHUS Ha TpPaHCIOpTE, Ha J0porax, C OJJEKTPUYECKHMM M TEeIJIOBBIM
000py/I0BaHHEM B JIOMAITHUX YCIOBUSX;

e - chOpPMUPOBAHHOCTHh HABBIKA PEQIICKCHH, TPU3HAHKE CBOETO MpaBa Ha OIMMOKY M TAKOTO K€ MpaBa y
JPYTOro 4e0oBeKa;

e 06) TPyI0OBOI0 BOCIIUTAHMS:

® - QaKTHBHOE Y4YacTH€ B pEUICHHMH NPaKTHUYECKUX 3a1ad (B paMKax CeMbH, 00Opa3oBaTelbHOU
OpTraHMW3aIfy, TOPo/a, Kpasi) TEXHOJOTHMYECKON M COLMAIbHOW HAIMpPAaBICHHOCTH, TPEOYIOMIHUX B TOM
yuciie U GU3NYECKUX 3HAHMUIA;

® - UHTEpeC K MPAKTUUYECKOMY M3YUeHHIO MPodeccHil, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3K0JIOTHYECKOI0 BOCIIUTAHUS:

e - OpUCHTANMsI HAa NpPHUMEHEHWE (PU3NYCCKUX 3HAHWUU I PEHICHHUS 3aJad B O0JIACTH OKpYKaroIIen
Cpelibl, TUTAHUPOBAHHUS TIOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX MOCTEACTBUMN I OKPYKAIOIIEH Cpeibl;

® - 0CO3HaHHUE TM00aTbHOrO XapaKTepa SKOJOTHUYECKUX MPOoOJIeM U MyTel X peleHus;

e §8) ajanTanyMu K N3MEHSIOUIUMCS YCJIOBUAM COUMATBHOM M NPUPOJAHOM Cpeabl:

® - TOTPeOHOCTH BO B3aMMOJCHCTBUHM IPHU BBHINOJIHEHUU HCCIEIOBAHUNA U TIPOEKTOB (PU3NYECKOU
HaIPaBJICHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPe3 MPAKTUUYECKYIO AEATEIbHOCTD;

e - 1oTpeOHOCTh B (OPMHUPOBAHMH HOBBIX 3HAHWN, B TOM 4YHUCIEC (OPMYJIMPOBATH HUICH, TOHSITHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

® - 0CO3HaHUE AEPUIMTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEN B 001acTH (PU3UKH;

® - [UTAHWPOBAHUE CBOETO PA3BUTHS B TPUOOPETECHUN HOBBIX (PM3UUECKUX 3HAHUH;

L] - CTpeMJ'IeHI/Ie aHaHI/ISI/IPOBaTI) 1 BBISABJISITH B3aMMOCBSI3HU HpHpOI[BI, O6HI€CTBa U 5KOHOMUKH, B TOM
YHCIie C UCTIOJIb30BaHUEM (DHU3MUECKUX 3HAHUM;

e - OIICHKA CBOMX JCHCTBHI C y4€TOM BIMSHHS Ha OKPYXAIOUIYIO CpPEAy, BO3MOXKHBIX TJI00ATbHBIX
MOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI
B pesynbrare ocBOeHUs MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Y
oOyuatomerocsi OynyT chopmupoBaHbl MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC
YHHUBEpCaJbHble ydyeOHbIE JEWCTBUA, KOMMYHMKATHBHBbIE YyHHUBEpCaJbHblE Yy4deOHble JeHCTBHS,
PETYIATUBHBIE YHUBEPCAIbHbBIE YUeOHBIE CHCTBUS.
IMo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS
basoBble Jlornyeckue 1eMcTBUA:
® BBISBISTH U XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOHEKTOB (SIBIICHUH);
® YCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK KIACCU(PUKAIMK, OCHOBAHUA Ml OO0OOIICHUS U
CpaBHEHHS,
® BBIBISATH 3aKOHOMEPHOCTH M TPOTHBOpPEYHS B paccMaTpuBaeMbiX (hakTax, JaHHBIX U
Ha6J'II-O)IeHI/I$IX, OTHOCSIIUXCA K (bHSI/I'—IGCKI/IM SABJICHUSAM,
® BBIABJIATH NPUYUHHO--CICACTBCHHBIC CBA3W IPHU H3YUCHUU (1)I/ISI/II-IGCKI/IX SIBJIEHUU U IIponeccoB,
JIeNaTh BBIBOJBI C MCIOJIB30BAHUEM JIEAYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIOYCHHM, BBIIBUTATH
THUIIOTE3bI O B3aANMOCBA3IX (1)I/ISI/II-IGCKI/IX BCJIIMYHUH,
® CaMOCTOSITENIbHO BbIOMpaTh CHOco0 pemieHus ydeOHOM Qu3nyeckoil 3amayu  (CpaBHEHUE
HECKOJIbKUX BAapUAHTOB pEIIeHUs, BBIOOp HamOoJee MOAXOMASIIErO C YYETOM CaMOCTOSITENILHO
BbIJIEJICHHBIX KPUTEPHEB).
ba3soBble ucciienoBare/ibCKie JeHCTBUA:
¢ HCIOJIb30BaTh BOIIPOCHI KaK I/ICCHGILOBaTeJILCKI/Iﬁ HHCTPYMCHT I1O3HAHMUA,



MPOBOANTHh 10 CaMOCTOSITEIbHO COCTAaBJICHHOMY TUIAHY OIBIT, HECJIOXHBIA (PU3NUECKHit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNEe (PU3UUYECKOTO SIBICHHUS;

OLICHMBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTb HH(OpPMalMIO, TOIYYEHHYI0O B XOJe
HCCIIEA0BAaHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENTLHO (pOPMYITUPOBAThH OO0OOIIEHUST W BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, OIBITA, UCCIICIOBAHMS,

MIPOrHO3UPOBATh BO3MOXKHOE JlajbHeIee pa3BuTue GU3NYECKUX MPOIECCOB, a TAKXKE BBIABUTATH
MIPEINOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSTH Pa3JInYHbIE METOABI, MHCTPYMEHTHI M 3aIllpOChl TP MOKMCKe U 0TOOpe MH(pOpMaIUH
WM TAaHHBIX ¢ y4ETOM NPEUIOKEHHOH yueOHON Gu3nyecKoil 3a1aum;

aHAIM3UPOBAaTh, CHCTEMATH3MPOBAaTh M HMHTEPIPETUPOBATh MH(OPMALMIO PA3NUYHBIX BHIOB H
(dbopM mpeIcTaBICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYIO  (opMy  mpencTaBieHuss HMHQOpPMALUU |
WILTFOCTPUPOBATh PElIaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, JJHarpaMMaMu, HHOH rpaduKon U ux
KOMOMHAIIHSIMH.

KoMMyHHKaTHBHBIE yHUBepPCAJIbHbIC YUeOHbIC 1eliCTBUA:

B Xo0ze OOCyXIeHuss yd4eOHOro marepuaia, pe3yJlbTaTOB JIaOpaTOpPHBIX PabOT M MPOEKTOB
3a/1aBaTh BOMPOCHI 1O CYIIECTBY OOCYXJTaeMOM TeMbl U BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha
pellIeHre 3aJa41 U oJIiepKaHKe 0J1arokenareaIbHOCTH OOIEHUS;

COIOCTABJIATh CBOM CYXACHHUS C CYKICHHSIMH JPYIMX YYacTHUKOB AMalora, OOHapy>KHUBaTh
pa3IM4Me U CXOICTBO MO3ULIMIA;

BBIPpAXKAaTh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

MyOJIMYHO TMPEACTABIATh PE3YNbTAaThl BBIMOJHEHHOTO (DU3MUECKOTO OIbITa (IKCIEpUMEHTA,
WCCTIE0OBaHMS, TIPOCKTA);

MIOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHON W WHAWBUIYAIBHON paOOTHI IIPH pEIICHUH
KOHKpETHO! (hr3HuecKoil mpoOIembl;

MIPUHUMATh LEJIM COBMECTHOM JEATETbHOCTH, OPTaHM30BBIBATh ACHCTBUS MO €€ JOCTHXKEHHIO:
pacrnpeiensaTh poyi, 00CYKIaTh MPOIIECCH U Pe3yNIbTaThl COBMECTHON pabOThI, 0000111aTh MHEHUS
HECKOJIbKHUX JIIOJIEH;

BBITIONHSATH CBOIO YacTh PabOThl, JOCTUTAsi KAYECTBEHHOTO Pe3ybTaTa Mo CBOEMY HaIIPABJICHUIO U
KOOPJAMHUPYS CBOU JACUCTBUSA C APYTMMH YICHAMH KOMaH/bI;

OLICHMBATh KAayeCTBO CBOEro BKJIaJa B OOMMH MPOAYKT IO KPUTEPUSM, CAMOCTOATEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbBIE IeiiCTBUS
Camoopranmusanus:

BBISIBJIATh NPOOJEMbl B JKU3HEHHBIX W Y4YEOHBIX CHUTyalUsAX, TPEOYIOIIMX JJs peIIeHus
(bu3nuecKrX 3HAHUI;

OpUEHTHPOBATHCS B Pa3IMYHBIX MOAXOJAaX NPUHATUS pEUIeHUH (MHAWBUIyaJbHOE, NPUHSATHE
pelleHus B rpymIe, NPUHITHE PEellIeHUi TPYIIoi);

CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM pEelIeHUs (PU3NYECKON 3aauu UM TUIaHa UCCIIeTOBAHMUS C
y4ETOM HMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUPOBATh MpelaraeMble
BAPUAHTHI PEILICHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyalllu U MpeJylarath 1jaH €€ N3MEHEHMUS],

OOBSICHATh MPUYMHBI JOCTHXKEHHS (HEIOCTHIKEHUS) pe3ybTaTOB JESATEIbHOCTH, AaBaTh OLEHKY
MPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JESATENbHOCTh (B TOM 4YHCI€ B XOJ BBIIOJHEHUS (PUINYECKOTO
UCCIICIOBAHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB, W3MEHHUBIIMXCS CHUTYallHid,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBHSIM;



CTaBUTh ce0sI Ha MECTO JPYroro 4eioBeKa B XOJ€ CIIOpa WM JAUCKYCCHUHM Ha Hay4yHYIO TEMY,
ITIOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYroro;

MpHU3HABaTh CBOE IMPaBO Ha OIMMOKY MpH pelIeHUuH (U3MUECKHX 3a/1ad WIM B YTBEPKICHHUSIX Ha
Hay4yHbIE€ TEMBI U TAKOE YK€ MPaBO JPYTroro.

MNPEIMETHBIE PE3YJBbTATHBI
K koniy oOyueHust B 7 KJjacce IpeIMETHbIC Pe3yJabTaThl HA 0a30BOM ypPOBHE JIOJDKHBI OTpPaKaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHIA:

UCIOJb30BaTh TMOHATHS: (PU3MYECKHME W XHUMHUYECKUE SIBJICHUS, HAOJIOJEHHE, SKCIIEPUMEHT,
MOJIeNIb, THUIIOTE3d, €AMHUIBI (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHHS
BellecTBa (TBEpAOE, JKUIKOE, Tra3000pa3HOE), MEXaHUYECKOe [BH)KEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPAMOJIMHEHHOE), TPAaeKTOpUs, pAaBHOACUCTBYIOIIas cuia, jAedopmarus
(ynpyras, niactu4eckas), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;

pasnuyath siBieHUs (Iuddy3us, TEIIOBOE ABMKEHUE YAaCTHIL BELLIECTBA, PABHOMEPHOE JBHU)KEHUE,
HEPABHOMEPHOE [BW)KCHHME, WHEPLMs, B3aUMOJECHCTBUE TEJ, PABHOBECHE TBEPABIX TeEl C
3aKpEIUIEHHONW OCBIO BpalleHMs, Ilepeada JaBICHUs TBEPABIMU TEJIaMU, KUAKOCTIMU U ra3amy,
aTMoc(epHOe J1aBJlIeHUE, [UIaBaHUE TeJl, IPEBPAIIEHUS MEXaHUYECKON SHEpIuu) MO ONMUCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (PU3MUECKOE SIBJICHMUE;
pacro3HaBaTh HPOSIBICHUE U3YYCHHBIX (PM3UUECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B TOM YHCIIE
¢u3nyeckue SBIECHUS B MPHUPOJIE: MPUMEPH! JABMKEHHS C PA3IMUYHBIMU CKOPOCTSIMM B JKMBOH U
HEXMBOH TpUpOAe, NEHCTBUE CWIBI TPEHHsI B IMPHPOJE M TEXHUKE, BIHMSAHUE aTMOC(HEpPHOTO
JIaBJICHUs] Ha KUBOW OpPraHU3M, IJIaBaHHWE PbIO, PbIUaru B TeJle YEJIOBEKA, IPU ITOM IEPEBOIUTH
MIPaKTUYECKYIO 33/1ayy B y4eOHYIO, BBIAEIATH CYILECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3NYECKUX
SIBJICHHI;

OIUCHIBATh U3YYEHHBIE CBOMCTBA TNl U (U3NUYECKUE SIBICHUS, UCIONb3Ysl (PU3NUECKHE BEIMUUHBI
(macca, 00BbEM, MIJIOTHOCTH BEILIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIAa YIIPYTOCTH,
cujla TsDKeCTH, Bec Tella, CWiIa TpeHus, JaBiieHue (TBEPAOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIONIAsl CHJIa, MEXaHW4YecKass pabdoTa, MOIIHOCTh, IIJIEUYO CHJIBI, MOMEHT CHJIBI,
KO3 QHUIMEHT NOJIE3HOTO JeHCTBUS MEXaHU3MOB, KWHETUYECKast M IOTEHIMaIbHAsl SHEPTHs), IPH
ONMCAaHUU MPABUIBHO TPAKTOBAaTh (PU3NYECKUI CMBICI HCIOIb3YEMbIX BEIUYMH, X 0003HAUYEHUs
U eIUHHUIBI (PU3MUECKUX BEJIWYMH, HAXOOUTh (OPMYJbI, CBA3BIBAIOIIME AAHHYIO (DU3MUYECKYIO
BEJIMYMHY C JIPYTUMHU BEJIMYMHAMM, CTPOUTH TI'paMKM U3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYNH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SIBICHUS U MPOLECCHI, UCIIOJIB3Ys MPaBUIIA CIOKEHHS
cuJl (BJ10JIb OJTHOM MpsAMOil), 3akoH ['yka, 3axoH Ilackans, 3akoH Apxumena, IpaBUiIO paBHOBECHS
pblyara (670Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPTUH, MpU
3TOM J]aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;
OOBACHATh (PU3NYECKUE SIBJICHUS, IMPOLIECCHI W CBOWCTBAa TeJl, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYUHHO--CIIEICTBEHHBIE CBSI3H,
CTpOUTH OOBsCHEHHE U3 1—2 JIOrMYecKHWX MIaroB ¢ omopol Ha 1-2 W3y4eHHBIX CBOMCTBA
(bu3nYecKuX sIBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTh pacuéTHbIE 3a7a4d B 1—2 AEWCTBUS, MCIONB3Ys 3aKOHbI M (DOPMYIIBI, CBS3bIBAIOIINE
¢u3nyecKkrue BENWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3aJlayM 3allMChIBaTh KPaTKOE YCJIOBHE,
MOJICTABIATh (PU3NYECKHE BEIUYHHBI B ()OPMYJIBI U IPOBOJUTH PAcu€Thl, HAXOIUTh CIIPABOYHbIE
JaHHbIE, HEOOXOAMMBbIE [UIsl pElIeHUs 3ajady, OLIEHUBATh PEATMCTUYHOCTh IOJYYEHHOMN
(bu3n4ecKoil BETMUNHBL;

pacrio3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PEHIMTh MpU IMOMOIIM (PU3UYECKHX METO/I0B, B
OMMCAaHUU HCCIIEIOBAHMS BBIACNIATH IPOBEpPSEMOe MPEANOIoKeHHe (TUIOTe3y), pazaudarh U
MHTEPIPETHUPOBATD MTOyYSHHBIH pe3yabTaT, HAXOAUTH OIIUOKH B XOJI€ OIBITA, JIe]aTh BHIBOBI MO
€ro pe3ynbTaTaM;

MPOBOAUTH OIBITHl MO HAOMIOAEHUIO0 (PU3UYECKUX SBIECHUN WM (U3NYECKUX CBOMCTB Tell:
(dbopMyIHMpOBaTh TpPOBEpPsSEMBbIE NPEANONOKEHUS, COOMpaTh YCTAaHOBKY U3 IMPEUIOKEHHOTO
000py0BaHus, 3alUCHIBATE X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI,



® BBHINOJHATH MPSMBIE W3MEPEHHUS pPACCTOSHUS, BPEMEHH, Macchl Tena, O00bEMa, CHUJIBI H
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U LUQPPOBBIX NMPHUOOPOB, 3alUCHIBATh MMOKA3aHUI
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHUH;

® T[POBOJUTH HCCIECJOBAHWE 3aBUCHMOCTH OJHOW (U3WYECKOH BEIMYMHBI OT JPYro ¢
UCIOJIb30BAHUEM IPSAMBIX M3MEPEHHH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBMXKYLIETOcs Teja OT
BPEMECHH [IBWKCHHUS TeJla, CHJIBl TPEHHUS CKOJIBKEHUS OT Beca Tena, KadecTBa 0O0pabOoTKH
MIOBEPXHOCTEH Te€Jl M HE3aBUCUMOCTH CHJIBl TPEHHUS OT IUIOIIALU CONPUKOCHOBEHHMS TEJl, CHIIBI
YIPYTOCTH OT yJUIMHEHMSI IPY’KUHBI, BHITAJIKUBAIOLIEH CUIIbI OT 00bEMa NOTpYKEHHOM YacTu Tena
U OT IUIOTHOCTU >KHUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU Tella, OT INIyOHWHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUH MIaBaHMs TEJ, YCIOBHI paBHOBECHUS pbluara U OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4EOHOTO MCCIIE0BAHUSA, COOMpATh YCTAHOBKY U BBINOJIHATH U3MEPEHUs, Cleays
NPEUIOKEHHOMY TIIJIaHy, (UKCHUPOBATh pE3yJabTaThl IOIYYEHHOHW 3aBHCUMOCTH (U3NYECKHUX
BEIMYMH B BHUJAE IPEUIOKEHHBIX TaONUI W TpauKOB, JelaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBaHMS;

® TPOBOJIUTH KOCBEHHBIC M3MEPEHUs (HU3NYECKUX BEIWYHMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH H
TBEPAOrO Tela, CHUJAa TPEHUs CKOJBXKEHHs, [aBICHHE BO3/yXa, BBITAIKUBAIOIIAS CHJIA,
JEeUCTBYIOMIAs Ha MOTPYXKEHHOE B KUAKOCTH TENO, KOO(PPHUIUEHT MOJIE3HOTO JACHCTBHS MPOCTHIX
MEXaHU3MOB), CJIEAYs NPEJIOKEHHOH HWHCTPYKLHMHU: IPU BBINOJHEHUHM H3MEPEHUH coOupaTh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHUE CKOMOMN BEIMUYNHBI;

e coOmoaTh NMpaBwiia TEXHUKH O€30MaCHOCTH MPH paboTe ¢ 1a0opaTopHBIM 000pYI0BaHUEM;

e yKa3bplBaTh INPUHIMIBI JEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, cooOLIaroIMecs COCyabl, OapoMeTp, pbluar, MOJBUKHBIA W HENOJBMKHBIM OJIOK,
HAKJIOHHA IIJIOCKOCTB;

® XapaKTepu3oBaThb INPHHLMUIBI JEHCTBUA H3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OIOPOM Ha UX ONHcaHus (B TOM YHCIIe: NOJUIMITHUKY, YCTPOMCTBO BOAOIIPOBOAA, IHIPABIMUECKUN
IIpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), UCHOJb3ys 3HAHUSA O CBOICTBax
(u3NYeCcKUX SIBICHUN U HEOOX0AUMbIE PU3NYECKIE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOJAUTH NPUMEPHl (HAXOIUTh HMH(OpPMALMIO O TMPUMEPAX) MPAKTHUYECKOIO HCIOIb30BAaHUS
(¢u3nYecKUX 3HaHUHN B MOBCEJHEBHOMN KU3HU Ul oOecredeHns 6e30MacHOCTH NpU OOpalleHuu ¢
npubopaMy M TEXHUUYECKHMHU YCTPOMCTBAMM, COXpPAHEHHUS 3[0pOBbS U COOIIOACHHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPY>KAIOLLEH CPELE;

® OCYIIECTBIIATH OTOOp HMCTOYHMKOB WHGpopMmanuu B VHTepHETe B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHMW M NYyTEM CpPaBHEHHUS Pa3INYHbIX
HCTOYHHUKOB BBLACTATh MH(YOPMALUIO, KOTOpas SBJISETCS NPOTHMBOPEYMBONW MM MOXKET OBITh
HEJI0CTOBEPHOI;

® CIIOJIB30BAaTh IMPH  BBIIOJHEHWH Y4YEOHBIX 3a/JlaHUil  HAy4YHO--TIOMYJSIPHYIO JINTEpaTypy
(GuU3MYeCKOro Ccozep)KaHMs, CHpaBOYHBbIE MaTepuainbl, pecypchl ceTu VHTepHeT, BlageTh
npuéMaMM KOHCIIEKTHPOBAHHUS TEKCTa, IpeoOpazoBaHus HMH(OpManMM M3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;

® Co3/1aBaTh COOCTBEHHbIE KPATKHUE MHCHMEHHbIE M YCTHBIE COOOILIEHHUS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopManuy (GpU3NIECKOro colep KaHus, B TOM YHCIIe MyOJUYHO JeJIaTh KpaTKUE COOOIIEHHS O
pe3yabTaTax MNpPOEKTOB MM YUEOHBIX HCCIEIOBAaHUMA, IMPH 3TOM TPaMOTHO HCIOJIb30BATh
M3Y4YEeHHBIN MOHATUHHBINA annapat Kypca GU3MKH, CONPOBOXK/IAaTh BBICTYINIEHUE TIPE3EHTALINEH;

® IIpU BBINOJHEHUU Y4E€OHBIX MPOEKTOB M HCCIEAOBAHUN paclpeneisTh 00S3aHHOCTU B IpYIIE B
COOTBETCTBUHM C IIOCTABJI€HHBIMU 3aJayaMH{, CIEAUTh 3a BBIIOJHEHUEM IIJlaHa JeHCTBUM,
aJIeKBaTHO  OIICHMBAaTh COOCTBEHHBIM BKJIAJ B  JEATENbHOCTb TIPYIIbI, BBICTPaUBaTh
KOMMYHHMKaTUBHOE B3aUMOJIEHCTBUE, YUNTBIBasi MHEHHE OKPYXKAIOIIHX.

K xonmy oOyueHust B 8 kJjacce mpeIMeTHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa’KaTh

c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® CIIOJIB30BATh MOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBM)KEHHUE aTOMOB M MOJEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMop(Hble Tella, HACHILEHHBIH U
HEHACBIIICHHBIA T1ap, BJIAXHOCTb BO3[yXa, TEMIEPATypa, BHYTPEHHSSA DHEPIUs, TEIUIOBOU



JBUTaTeNlb, 3JEMEHTapHBI AJIEKTPUUYECKUI 3apsl, JJIEKTPUYECKOE I10Jie, IPOBOJAHUKU U
TUBJIEKTPUKHU, IIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MarHUTHOE TI0JIE;

pasnuyath ABJIEHUS (TEIUIOBOE pacIIMpPEHHE M C)KaTue, TeIUlolepeaaya, TEIIOBOE PaBHOBECHE,
CMauyMBaHME, KalWUIAPHbIE SBJICHUS, UCHApEHHE, KOHACHCAIMs, IUIABIEHUE, KpHUCTaUIM3alus
(oTBepaeBaHKe), KHUIIEHUE, TeIionepenaya (TEIJIONPOBOAHOCTb, KOHBEKIUS, W3JIyYCHHUE),
JIEKTpU3alMs TeJl, B3aUMOJEHCTBUE 3apsAlOB, ACHCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBUE MAarHUTOB, JEHCTBHE MAarHUTHOTO I0JI1 HA MPOBOJHUK C TOKOM,
JIEKTPOMArHuTHasE MHIAYKLHUS) MO ONMCAHUI0 MX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacro3HaBaTh HPOSIBICHUE U3YYCHHBIX (PM3UUECKUX SIBICHUI B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
¢busnyeckue SBJIEHUS B IPUPOJE: NOBEPXHOCTHOE HATSKEHME M KalWIUISPHBIE SBICHUS B
pUpoJie, KPUCTALIBI B mpupoze, u3inydenue CojHIA, 3aMep3aHue BOJAOEMOB, MOPCKHE Opu3HbI,
o0pa3oBaHHe POCHI, TyMaHa, UHEsl, CHera, 3JIEKTPUYECKUE SIBICHUS B aTMoc(epe, 3IeKTPHUUECTBO
KHUBBIX OPraHU3MOB, MArHUTHOE T10J1€ 3eMJIH, Apeiid MOII0COB, pOJIb MATHUTHOTO TOJIS /TS )KU3HU
Ha 3emiie, OJIIPHOE CUSIHUE, IIPU ATOM IEPEeBOIUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBJICHUI;

OIMCHIBAaTh U3yUYCHHBIE CBOWCTBA TEN U (PU3UUECKUE SBICHUS, UCHOJb3YS (PU3NUECKUE BETUUNHbI
(TemnepaTypa, BHYTPEHHSs 3HEPrusi, KOJIMYECTBO TEIUIOTHI, yJelbHasl TEIJIOEMKOCTh BEILECTBa,
yZeIbpHas TEIUIoTa IUIaBJICHUs, yeIbHas TeIuloTa napooOpa3oBaHusl, yelbHas TEIJI0Ta CTOPAHUs
TOIINBA, KOA(PQUIMEHT IOJIE3HOTO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BJIAKHOCTh
BO3[lyXa, JJIEKTPUYECKUH 3apsiyl, cUjla TOKa, 3JIEKTPUUECKOE HaIpPsHKEHUE, COINPOTUBIICHHUE
IIPOBOJIHUKA, YJEJIbHOE COIPOTHBIIEHUE BEIIECTBA, pad0oTa U MOLIHOCTh IEKTPHUECKOTO TOKA),
IIPY ONIMCaHUM NPABUIIBHO TPAKTOBATh (PM3UUYECKUN CMBICI UCIIOJIb3YyEMbIX BEIUYHUH, 0003HAYECHMUSI
U eIUHHUIBI (PU3MUECKUX BEIWYHMH, HAXOIUTh (OPMYJbl, CBS3BIBAIOLIME MAHHYIO (PU3HUECKYIO
BEIMYMHY C IPYTMMHU BEIHMYMHAMH, CTPOUTH TpaQHUKH WM3YUYEHHBIX 3aBUCHMOCTEH (PH3UUECKUX
BEJIMYMH;

XapakTepu3oBaTh CBOMCTBA TeJ, (U3MUYECKHE SBICHHMS W TPOLECCHl, MCIOJIb3Ysl OCHOBHBIE
MOJIOXKEHUSI MOJIEKYJIIPHO--KHHETUYECKON TEOPUU CTPOEHUS BEILIECTBA, MPUHLMUI CYNEPHIO3UIIII
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma ajs y4yacTKa Liemd,
3akoH Jxoyng—JIeHia, 3aKk0oH COXpaHEHUsl SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €M0 MaTEMATHYECKOE BBIPAXKECHHUE;

OOBSICHATh (hU3MYECKHE IMPOLECCHl M CBOMCTBA TeJ, B TOM YHCIE€ MU B KOHTEKCTE CHUTyallUl
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH INPUUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOMTH
oOBbsicHEHHE W3 1—2 JIOrMYecKuX IIaroB ¢ OMOpod Ha 1—2 H3y4yeHHBIX CBOWCTBA (PU3MUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 3aJa4d B 2—3 JEUCTBUS, MCIONB3Ys 3aKOHbI U (DOPMyIIBI, CBS3bIBAIOIINE
¢u3nyecKkue BENUWYMHBI: Ha OCHOBE aHAJIM3a YCJIOBMS 3aJlayd 3allMChIBaTh KPaTKOE YCJIOBHE,
BBISIBJIATh HEJOCTAaTOK JI@aHHBIX JUI peIIeHUs 3aJauyd, BBIOMpaTh 3aKOHBl MU (OPMYIHI,
HeoOXoIuMBble UIsl €€ pelIeHHs, MPOBOJUTH Pacdy€Tbl M CpPaBHUBATH IOJTYYEHHOE 3HAUYCHHE
($u3n4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO PpEHIMTh INpPH IOMOIIM (PHU3UUECKUX METOOB,
UCIIONIb3YSl OINKCAaHUE MCCIEAOBAaHUSA, BBIIEIATH IPOBEPAEMOE MPEANOIOKEHUE, OICHUBATD
IIPaBWJIBHOCTB MOPSIIKA IPOBEIEHNUS UCCIIEJOBAHMS, JIENIaTh BBIBOIBL;

MPOBOJIUTH OMBITHI MO HAOIIOAEHUIO (PU3MUECKUX SBIEHUH WM (QU3UYECKUX CBOWCTB Tel
(KanuIsipHbIE SIBJICHUS, 3aBUCUMOCTD JJaBJICHUS BO3/lyXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH
Ipolecca OCTBIBAHMSA W HAarpeBaHMs INPU M3JIYYEHUU OT I[BETa M3JIydarolled (IOTJIOLIAOLIEH)
MOBEPXHOCTH, CKOPOCTb HCHApeHHUsl BOJbl OT TEMIEpPaTyphl JKUAKOCTH U IUIOMIATU €€
MIOBEPXHOCTHU, DJIEKTPU3aLUs TEJI U B3aUMOJECHCTBHE DJIEKTPUUECKHUX 3aps]0B, B3aUMOJEHCTBUE
MOCTOSIHHBIX MAarHWTOB, BHU3yaJU3allisd MAarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHMTHOTO TMOJII HAa TPOBOJHUK C TOKOM, CBOMCTBAa JJIEKTPOMAarHumTra, CBOICTBa
UIEKTPOABUraTeNsl IOCTOSIHHOIO ToOKa): (OpPMYJIHMpOBaTh IpPOBEPSIEMbIE  MPEANOJIOKEHUS,
coOMpaTh YCTaHOBKY W3 MPENJIOKEHHOTO O00OpyIOBaHMS, ONUCHIBATH XOJA ONbITA U
(opMyIMpPOBATH BBIBOABI;



BBIIIOJIHATH IIPSIMBIE U3MEPEHUs TEMIIEPATYPbl, OTHOCUTEIILHON BIIAKHOCTH BO3]1yXd, CHIIbI TOKA,
HaNpsOKEHUs C MCIOJb30BAaHMEM AaHAJOIOBBIX NPUOOPOB M JAaTYMKOB (PU3UYECKUX BEIMYUH,
CpaBHUBATh PE3yJIbTATHI H3MEPEHUH C YUETOM 33/1aHHON aOCOJIIOTHON MOTPEIIHOCTH;

MPOBOJIUTH HCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (M3WYECKOH BEIMYMHBI OT JpYyro ¢
HCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro JJIMHBI,
IIJIOIIAU [TONIEPEYHOIO CEYEHUS U YIEIbHOIO CONPOTUBIICHNUS BEIIECTBA IIPOBOJHUKA, CUJIBI TOKA,
UIYHIET0 Yepe3 MPOBOJHUK, OT HAIIPSDKEHUS Ha MPOBOJHUKE, UCCIIEJOBAHUE MTOCIEA0BATEIBHOIO
U TapaJuIeIbHOTO COCTUHEHUI MPOBOJIHUKOB): TUIAHUPOBATH MCCIIEIOBaHNE, COOMPATh YCTaHOBKY
U BBINOJIHATH U3MEPEHMUS], CIIEYs IPEUI0KEHHOMY IIJIaHy, (UKCUPOBATH PE3Y/bTaThl OJYyYEHHOM
3aBHCUMOCTH B BHUJIE TaOIUI] U TpapUKOB, JAeTaTh BEIBOJBI M0 PE3yJIbTaTaM UCCIIEIOBAHMS,
MIPOBOJIUTh KOCBEHHBIC M3MEPEHUs (HU3MUECKUX BeNWYHMH (yAeTIbHas TEIIOEMKOCTH BEIIECTBa,
COIIPOTHBIICHUE IPOBOJHMKA, paboTa U MOIIHOCTh 3JIEKTPHUUECKOrOo TOKAa): IUIAHUPOBATh
M3MEpEHUs, coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEIOKEHHOW WHCTPYKLIUHU, H
BBIYHCJIATh 3HAYECHHUE BEIIMYNHBI,

co0Jro1aTh MpaBUiIa TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000PY1I0BAHUEM;
XapaKTepu30BaTh MPUHLMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OIOPOi Ha UX ONMMUCAHM (B TOM YHCJIE: CUCTEMA OTOILUIEHUS 10MOB, TUTPOMET, ITapoBasi TypOuHa,
aMIepMeTp, BOJIBTMETp, CUETYMK 3JIEKTPUYECKON HSHEPrUH, 3JIEKTPOOCBETUTENIbHbIE HPHUOOPHI,
HarpeBareibHbIe 3JEKTPONPUOOPHI (IPUMEPBI), HIEKTPUUYECKHE MTPEIOXPAHUTEINH, SJIEKTPOMArHurT,
AJIEKTPOJBHUTATENb MMOCTOSTHHOTO TOKA), MCIONB3Ys 3HAHHS O CBOMCTBAX (PM3MYECKUX SIBICHUH H
Heo0XoAuMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTble TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHbIE NMPHOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUraTEIb
BHYTPEHHEI0 CrOPaHuUs, 3JIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbI JJIEKTPUUYECKUX LEenei c
IIOCJIEIOBATEIbHBIM M IApPAJUICIbHBIM  COCAMHEHUEM  JJIEMEHTOB, pPAa3iu4as  yCIOBHBIE
0003HAYCHMS HIIEMEHTOB JIEKTPUUECKUX LIeTel;

NPUBOANUTH TNPHUMEPHl (HAXOAUTh WHGOPMALMIO O MpUMEpax) MPaKTHYECKOI'O HCIIOJIb30BaHMS
(¢u3nyecKrX 3HaHUM B MOBCEIHEBHOM JKMU3HM Ul oOecriedeHusi 0€30IacHOCTH MPU OOpaILEHUH C
npubopaMM W TEXHHUUECKUMH YCTPOWCTBAMM, COXPAaHEHHs 3/0pOBbS U COOJIOJACHHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOLIEN CPELE;

OCYILECTBIATh MOUCK HHQOpMAIMK (QU3NYECKOro coaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUN U ITyTEM CPaBHEHUS JONOJHUTENbHBIX HCTOYHUKOB BBIIEIATh HH(OpMAIHIO,
KOTOpasi SIBJISIETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

UCIOJIb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUl HAy4YHO--TIONMYJSPHYIO JIUTEPATypy
(Gu3MYeCKOro cojep)KaHus, CHpaBOYHbIE MaTepuanbl, pecypchl ceTu VHTepHeT, BlageTh
npuéMaMHl KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHus HHGOpPMALMKM M3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3JlaBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHUE YCTHbIE COOOIIeHHs, 00001as nH(pOopMaLHIO U3
HECKOJIbKUX HCTOYHUKOB (DHM3MUECKOTO COJIEp’KaHUs, B TOM 4YHCIIE MYyOJUYHO MPEICTaBISThH
pe3yibTaThl INPOCKTHOM WM MCCIENOBATEIbCKOM  JESATENBHOCTH, IIPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIM MOHSATHHMHBIN ammapar Kypca (U3HMKH, COMPOBOXKAATh BBICTYIUICHHE
MpE3EHTALUEN;

IIPU BBINOJHEHUH YYEOHBIX NMPOEKTOB M HUCCIEJA0BAaHMM (U3MUECKUX IMPOLIECCOB paclpeiesTh
0053aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJICHHBIMU 3a/la4aMH, CICAUTH 32 BBINOJIHEHUEM
IlaHa JEeUCTBUH M KOPPEKTHUPOBaTh €ro, AaJeKBaTHO OILIEHWBATh COOCTBEHHBIH BKJIaJ B
JEeATEIbHOCTD TPYIIIBI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3aUMOJEUCTBUE, MPOSBIIA TOTOBHOCTb
paspemiatb KOH(QJIUKTHI.

K xoHiy oOyueHuss B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0A30BOM YpPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

HCIIOJIb30BaTh TOHATHUSA: CUCTEMa OTCYETA, MaTepuajbHas TOYKa, TPAEKTOPHs, OTHOCUTEIBHOCTD
MEXaHUUYECKOT 0 JIBUKEHMS, nedopmarus (ynpyras, IJIACTUYECKAs ), TpPEHHUE,
LEHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTh U TEperpysku, ILEHTp TsDKeCTH, aOCONIIOTHO
TBEPIOE TEJIO, LIEHTP TSHKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHMUYECKHE KOJeOaHUsI M BOJIHBI,



3BYK, HH(QPA3BYK M YyJIbTPa3BYK, HJIEKTPOMArHUTHBIC BOJIHBI, LIKaJa 3JI€KTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAJBHO30PKOCTh, CHEKTPHl UCIYCKAaHUS M TOTJIOMIEHHs, anbda-, Oeta- u
ramMMa-’3JIy4deHUs, U30TOIbI, IAEPHAs YHEPTeTHKA,;

pa3nuuath  ABJICHHMA (PaBHOMEPHOE M  HEPAaBHOMEPHOE  MPSIMOJIMHEHHOE  JIBUXKEHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEWHOE JIBHKEHHE, CBOOOIHOE Ta/IeHHE TeJl, PABHOMEPHOE IBUKECHUE
II0 OKPYXHOCTH, B3aUMOJEHCTBUE TeEJl, PEaKTUBHOE JBMXKEHHE, KojeOaTeabHOe JBH)KEHUE
(3aryxaronie M BBIHYXKICHHBIE KOJICOaHUs), pE30HAHC, BOJIHOBOE JBI)KEHHE, OTPa)KCHUE 3BYKA,
IPSIMOJIMHENMHOE PACHpPOCTPAHEHUE, OTPaKCHHE M IIPEJIOMIICHHE CBETa, IIOJHOE BHYTPCHHEE
OTpa)XCHHUE CBETA, Pa3jOKEHUE OEJIOro CBETa B CIEKTP M CIIO)KEHHUE CIIEKTPAJbHBIX I[BETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHAs PAaJUOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHENYATOrO CIEKTpa
U3JIy4yeHUs) MO0 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX
JTaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBIIEHHE U3YYEHHBIX (PU3MUECKUX SBJICHUM B OKPY’KAIOIIEM MUpPE (B TOM YHCIe
¢usnveckue SBICHHUS B MPUPOAEC: NMPHIUBHI U OTJIMBBI, JBMKEeHUE TutaHeT COJTHEYHOU CHUCTEMBI,
pPEaKTUBHOE IBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPHSITHE 3BYKOB XMBOTHBIMH, 3E€MIIETPSICEHUE,
CeliCMUYeCKHEe BOJIHBI, I[yHAMH, X0, [[BETA TEJI, ONTHYECKUE SBJICHUS B IPUPOE, OMOJIOTHYECKOE
JelcTBUE BUAMMOIO, YIbTPa(UOIETOBOIO M PEHTTEHOBCKOIO H3IY4YEHUH, €CTECTBEHHBII
paZAMoOaKTUBHBIN (POH, KOCMUYECKHE JIy4d, PAJUOAKTUBHOE W3JIyYE€HUE IPHUPOJHBIX MUHEPAJIOB,
NEeUCTBUE paJMOAKTHBHBIX U3JIY4EHUH Ha OpPraHu3M 4eJOBEKa), IpH OSTOM IEepeBOIUTH
MIPaKTUYECKYIO 33/1ayy B y4EOHYIO, BBIACIATH CYILECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3NYECKUX
SIBJICHHI;

OIUCHIBATh U3YYEHHBIE CBOMCTBA TNl U (U3NYECKUE SIBICHUS, UCTIONb3Ys (PU3NUECKUE BETUUUHBI
(cpeaHsis M MIHOBEHHAas CKOpPOCTb Tejla IpU HEPaBHOMEPHOM JIBUKEHUH, YCKOpPEHHE,
IIEpEMEILEHHE, ITYTh, YIJIOBAsk CKOPOCTh, CUJIA TPEHHUS, CUJIA YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJHOIO MaJieHusl, BEC Tejla, UMIIYJIbC Tela, UMIYJIbC CHJIbI, MEXaHU4eckas paboTa u
MOILHOCTb, IOTEHIMAJIbHASL SHEPIHsl TeJIa, IOAHITOrO HaJl IOBEPXHOCTBIO 36MJIM, ITIOTCHIIMAIbHAS
SHEPrusl CKaTOM NMpPYKUHBI, KUHETUYECKasi HEPIus, MOoJIHAs MEXaHWYecKas dHEpIus, Mepuoj u
qyacToTa KoseOaHUH, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BbICOTAa TOHA, CKOPOCTh CBETA, MI0KA3aTelb
MIPEIOMIIEHUS] CPe/ibl), TIPU ONKUCAHUU MPABUIBHO TPAKTOBATh (PU3HMUECKUN CMBICI HCTOIb3YEMBIX
BEJIMYMH, 0003HAUEHUs] U €AMHUIBI (U3NYECKUX BEIMYMH, HaXOAUTh (POPMYJIbI, CBS3BIBAIOLIME
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOICTBA Tel, (pU3HUECKUE SIBICHUS U MPOLECCHI, UCTIONb3Ys 3aKOH COXPaHEHHS
SHEPruM, 3aKOH BCEMHUPHOIO  TIATOTEHMs, MPUHLUUN  CYNEPHIO3ULUU  CHJI, [PHUHIMII
OTHOCHUTENBHOCTH ['anmuiies1, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS MMITYJIbCA, 3aKOHBI OTPAYKEHUS
U TPEJIOMJICHUS CBETa, 3aKOHBl COXPAHEHMs 3apsJ0BOrO M MacCOBOTO YHCEN MPH SIEPHBIX
peakiMsx, MpH OSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3alMChIBaTh €ro
MaTeMaTHYeCKOE BhIPAXKEHUE;

OOBACHATH (hU3MUECKHE MPOIECChl W CBOMCTBA T€l, B TOM 4YHCIE U B KOHTEKCTE CUTYyalui
IIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh NPUUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTH
0oO0BsICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpPOM Ha 2—3 HM3y4EHHBIX CBOWCTBA (U3NYECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacy€THbIE 3a1a4M (ONMparoIMecs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIONb3Ys 3aKOHBI U
¢dopmynbl, cBs3bIBaroIMe (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3aJaud
3aMyChIBaTh KPAaTKOE YCJIOBHE, BBISIBIATH HEAOCTAIONIME WM W30bITOYHBIE JaHHbIE, BHIOMPATh
3aKOHBl W (QOpPMyIBl, HEOOXOXUMBIE JUISI pElIeHHs, NPOBOAUTH pPACUETHl W  OLEHUBATh
PEATMCTUYHOCTH TOTYYEHHOTO 3HaYEHUS] PU3NYECKON BETMYHHBI;

pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO PEUIUTh MpH IMOMOIIM (U3NYECKUX METOJIOB,
UCIOJIb3YSl OINHMCAaHUE MCCIEAOBAaHUSA, BBIIEIATh IPOBEPAEMOE IPEANOIOKEHUE, OLICHUBATDH
MPaBWIBHOCTh TOPSJKAa MPOBENEHUS HCCIENOBaHMs, JieJaThb BbIBOJbI, HMHTEPHPETUPOBATH
pe3yabTaThl HAOMIOJICHUN U OTIBITOB;

MPOBOJIUTH OMBITHI 1O HAOIIOACHUIO (PU3MUECKUX SBICHUN WM (U3UYECKUX CBOWCTB TeIl
(u3ydeHue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpPAaHEHUS SHEPIuH, 3aBUCHUMOCTh IE€PHOAA



KoJe0aHuil MPYKUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/Ibl MaJibIX KOJIeOaHUH, MPSAMOJIMHEHHOE paclpOCTpaHEHHE CBETa, pa3jokKeHue Oenoro
CBETa B CIEKTpP, M3YUYECHHE CBOMCTB M300pa)K€HHs B IUIOCKOM 3e€pKajie M CBONCTB M300pa’keHUs
npeaMera B COOHMparomie JIMH3e, HaOI0ICHHE CIUIOIIHBIX M JIMHEWYaThIX CIIEKTPOB M3IY4YEHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 0OOpYJIOBaHMs, OMHCHIBATH XOJI
OTIBITA ¥ €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI;

MPOBOJIUTH TMPH HEOOXOIUMOCTH CEPHUI0 MPSIMBIX H3MEPEHHH, OIpenelss CpeaHee 3HaueHHe
n3MepsieMo BelnuuHbl ((hOKyCcHOE paccTosiHue coOuparomiel JMH3bI), 000CHOBBIBATH BHIOOP
crioco6a n3MepeHus (M3MEpUTEIBHOTO TPUOopa);

MPOBOJIUTH HCCIEIOBAHNE 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIB30BAHUEM TPSMBIX
U3MepeHuil (3aBUCUMOCTh YT OT BPEMEHH INPU PaBHOYCKOPEHHOM IBMKEHUU Oe3 HayalbHOMN
CKOpOCTH, MepHoAa KoleOaHu MaTeMaTHYECKOT0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTHU yTJia
OTpaXEHUs CBETa OT yrjla MajJeHusi W yria MpelioMIIEHUs OT YIJla TaJeHus): IJIAaHUPOBATh
UCCIIEIOBAaHKNE, CaMOCTOSITEIIbHO COOMpaTh YCTAaHOBKY, (PUKCHpPOBATH PE3YNbTAaThl MOIy4YECHHOMN
3aBUCHUMOCTH (DU3MYECKHUX BETUYHMH B BHJIE TaOIUIl U IpadUKOB, eJaTh BBIBOJIBI IO pe3yibTaTaM
UCCIIEIOBaHMS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHHs (PU3UUECKUX BEIMYHMH (CPEIHSSI CKOPOCTh U YCKOPEHHE Teia
IpH PABHOYCKOPEHHOM JIBMJKEHUH, YCKOPEHHE CBOOOIHOrO MaJeHHUs, XKECTKOCTh MPYXKHUHBI,
KOX(QQUIMEHT TPEHUS CKOJIbKECHHS, MEXaHW4ecKas padoTa M MOIIHOCTh, YaCTOTA U TIEPHOA
KoJje0aHuil MaTeMaTH4YeCKOro M MPY)KMHHOTO MAasgTHUKOB, ONTHYECKasl CUJIa COOMPAIOIIEH JTUH3HI,
panMOaKTUBHBIA (POH): TUTAHUPOBATH MU3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJTHATh U3MEPEHUS, ClIeys MPEVI0KEeHHON WHCTPYKIWHU, BHIYUCIATH 3HAYCHHE BEIMYUHBI U
aHAJM3UPOBATh MTOJyYCHHBIE PE3YIIbTATHI C YIETOM 3aJaHHOM IMTOTPEITHOCTH H3MEPEHHIA;
coOJII0IaTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPH padoTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
pa3nuyaTth OCHOBHBIC MPH3HAKK HW3YYEHHBIX (U3MYECKHX MOJETeH: MaTephaibHas TOYKa,
abCOMIOTHO TBEPJOE TENO, TOYCUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIAHETapHAs MOJIENb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT'O 5/1pa;

XapaKTepu30BaTh NPUHLIMIIBI JEHCTBHS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpO Ha WX ONHMCAaHUS (B TOM YHCIE: CIUIAOMETP, JATYUKH TIOJIOKEHHS, PACCTOSIHHUS H
YCKOPEHHUs, paKeTa, »HXOJIOT, OYKH, TMepHuckon, ¢oTroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOMCTBAaX (U3HMUECKUX
SBJICHUH U HEOOXOMMble (PU3NUECKHE 3aKOHOMEPHOCTH;

UCMOJb30BATh CXEMbl M CXEMaTHYHbIE PHCYHKH M3YYCHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MTPUOOPOB M TEXHOJIOTHYECKHX MPOIECCOB MPU PEIICHUH YIeOHO--TIPAaKTHIECKUX
3aJa4, ONTHYECKUE CXEMbI JUIsl MOCTPOEHUS M300paKeHHWH B IUIOCKOM 3epKayle M coOuparomeit
JIMH3E;

MPUBOANTE TPHUMEPH (HAXOAWUTh WHPOPMAIMIO O TPUMEpax) MPAKTHUECKOTO HCIIOIb30BAHMS
(¢u3nYecKUx 3HaHUHN B MOBCEJHEBHOMN KU3HU JUId o0ecredeHns 6e30MacHOCTH NpU OOpalleHu! ¢
npudopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/J0POBbS W COOJIOJICHHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

OCYILIECTBIIATh MOMCK HMH(pOpManuU (U3UUECKOro cojepxkaHus B VHTepHETe, caMOCTOSTENBHO
(bopMyIHpys TOMUCKOBBIH 3allpoc, HAXOIUTh IYTH OIPEIEIICHUS JOCTOBEPHOCTH TOIYYEHHOU
uH(pOpMaIUY Ha OCHOBE UMEIOIINXCS 3HAHUN U TOTTOJTHUTEIbHBIX UCTOYHUKOB,;

UCIONIb30BaTh TIPU  BBINIOJHEHUM YYEOHBIX 3aJaHUl HAYYHO--TIONYISPHYIO JTUTEPaTypy
(GU3NIECKOTO COJEp)KaHUs, CIpPaBOYHBIE MaTepHainbl, pecypchl cetn VHTepHeT, BIaneTh
npuéMamMi KOHCHEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus WHGPOpPMALUKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE U YCTHbIE COOOUIEHHS Ha OCHOBE HHGpOpMaluu U3
HECKOJIbKUX HWCTOYHUKOB (DU3MUYECKOTO COAEp)KaHUsS, MyOJMYHO TMPEJICTaBIATh Pe3yIbTaTh
MPOEKTHOM WM HCCIEA0BAaTENbCKOM JE€ATEIbHOCTH, MpPH 3TOM TIPaMOTHO HCIIOJIb30BaTh
W3YyYCHHBIN MOHATUHHBIN anmapaTr U3y4yaeMmoro pasjeia (U3MKH U COMPOBOXKIATH BBICTYIJICHHE
MIPE3CHTAIMEN ¢ YIETOM OCOOCHHOCTEH ayTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

KoJsnuecTBO 4acoB JIeKTPOHHbIE
Y HaumeHnoBaHue pa3/iesioB U TeM (nudpossbie)
Ne n/mm OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pa30BATEIBHBIE
padoThl padoThbI pecypesi
Paznes 1. ®usnka u €€ poJsib B NO3HAHUHU OKPYKAKOIIEr0 MUPa
1.1 ®dusnka - HayKa 0 IPUPOLIE 2 Eubmorexa IIOK
: YyKa 0 IpHPOA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 PU3UICCKHC BENMIMHEI 2 1 https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 2 1 hitps://m.eds00.ru/7f416194
Hroro no pazaeny 6
Pa3znea 2. [lepBoHayaibHble CBEeJeHUS 0 CTPOEHUH BellleCTBA
2.1 CTtpoenue BeliecTBa 1 bubmorexa LIOK
' p B https://m.edso00.ru/7f416194
29 JIBr>KeHre U B3aUMOJICCTBUE YaCTHUII 5 1 bubnuotexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSHHUS BEIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
bubmuorexa [JOK
3.1 MexaHHHeCKoe ABHKCHHE 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.2 Muepuus, macca, n10THOCTS 4 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Bupt cun 14 . 2 https:/m.eds00.ru/7f416194
Hroro mo pazueny 21

Paznen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B



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

41 Masnenue. Ilepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUIAKOCTAMU U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasiere xukocTH > https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.3 ATmocheproe nasenie 6 https://m.edsoo0.ru/7f416194
4.4 JleficTBUE ®UJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazueny 21
Paznea S. Pabora u MOIIHOCTB. JHeEpPIus
bubmuorexa [JOK
51 Pabora u mompgocTs 3 . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
5.2 Hpocteie mexaru3sMb! > . https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
53 Mexarieckas SHepria 4 . https://m.edsoo0.ru/7f416194
Hroro no pazueny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE
. HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmiorexa [JOK
' https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Teroneie mpoeccs! 21 . > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DIIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tesa 7 1 bubnuorexa [JOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.eds00.ru/7f4181ce
bu6mmoreka [IOK
23 MarmuTibie ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SEKTPOMATHHTHs HHYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoThI padoThI pecype
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHu4eckoe TBUKEHUE U CIIOCOOBI €T0 10 1 bubnnoreka [JOK
' OIIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsanvonencrane Tei 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHEI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [JOK
21 Mexanuseckue Koneoasms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckne BOJIHBI. 3BYK 8 1 3 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
Pa3nen 3. Dj1eKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 2 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
4.3 Paznoxxenue 6eoro cBeTa B CIIEKTP 3 2 bubmorexa [IOK

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



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

Hroro no pazgeny 15
Pa3znen 5. KBaHTOBBIE AIBJIEHUA
bubmuoreka [JOK
51 Hcnyckanue u MorJIonieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoeine aTomHOro A1pa 6 . https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 #lneprbie peakinin ! . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3zjeun 6. IloBTopuTe/1bHO-00001aI0IIMIE MO1Y.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnnorexa [HJOK
' Kypca pu3uKu 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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

INOYPOYHOE IIVTAHUPOBAHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara

U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

A W N R

®dusnka — HayKa O PUPOJE.
SIBneHus npupoibl
®u3nuecKue sBICHUs
MeTtobl u3ydeHus: GU3NKU

dusnyecKue BeIUYHHBI U UX
U3MEPEHUE

Meroabl Hay4HOTO MTO3HAHMUSL.
Onucanne GpU3NIECKUX SIBICHUIH C
MIOMOILBIO MOJIeNIen

Vpoxk-uccnenosanue "Onpenenenue

LCHBI ACTICHUSA NU3MEPUTCIIbHBIX
npubopos"

Crpoenue BemiectBa. OIBITHI,
JIOKa3bIBAIOIIHNE TUCKPETHOES
CTpPOCHHE BEIIECTBA

JIBr>KeHMEe YacTuIl BEUIECTBA

Nl

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

10

11

Ypok-uccnenoanue «OMbITHI 110
HaAOJIFOJEHUIO TEILJIOBOIO
pacIIUpEeHUs )KUIKOCTEIN»
ArperaTHble COCTOSIHHSI BEI[ECTBA
Oco0eHHOCTH arperaTHbIX
cocTostHMH Boabl. O000IIIEHNE IO

pasacity «HepBOHa‘laJ'ILHLIC
CBCIACHUA O CTPOCHHHU BCIICCTBa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0378

12

MexaHudeckoe IBMKECHHUE.

bu6mmoreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

PaBHOMEpHOE U HEpABHOMEPHOE
JBUKEHUE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EAuHUIBI CKOPOCTH bubmoreka LJOK
: https://m.edso0.ru/ff0a079c
14 PacueT nyT v BpeMeHH JIBHIKCHHS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusi. Macca — mepa bubmuorexa [JOK
WUHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
16 wacessw ofnens rone ne v Buoterca LIOK
https://m.edsoo.ru/ffOa0fee
INIOTHOCTH
JlaGopaTopHnas pabota
17 «Onpenenenue MWIOTHOCTH TBEPAOTO
Tena»
18 Perrenue 3agad mo reme bu6mmoreka [IOK
"[TnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBuA Tei. Cuita
ynpyroctu. 3akoH ['yka
20 SIBnenune Tarorenus. Cruna TSHKECTH
21 CBsI3b MKy CUJION TSKECTH U
Maccoil Tena. Bec Tena.
WA TSDKECTH H HUX IUIAHETaxX.
22 gnﬁiqec;:e xapiulclfey;HCTHEIi - bubmorexa HOK
https://m.edsoo.ru/ff0al778
IUIaHET
HN3mepenne cui. JIlnHaMOMeET .p.
23 « ;pzzilﬂpisalfnil Hp;ml(/)lHEI PP bubmorexa HOK
https://m.edsoo.ru/ff0a1502
JTUHAMOMETPay
bubmnoreka [JOK
24 Pemenne sanau https://m.edséi.ru/fanlScc
25 Bec Tena. HeBecomocTh buGmorexa LIOK

https://m.edsoo.ru/ff0al778



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
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

CrnoxxeHue AByX Cull,

bubmuorexa [JOK

26 HATPABJICHHBIX 110 OZHOM HPAMOH. https://m.edsoo.ru/ff0ala70
PaBHOElCTBYIOIIAS CHIT
27 Pemienue 3anay 1o reme
"PaBHonelicTByIOIIAsA CHIT"
Cuna tpenus u e€ Buanl. Tpenue B bubmuorexa [JOK
28 )
IPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
3aBHCUMOCTH CHJIBI TPCHUS
29 CKOJIB)KEHHUS OT CI/IJII)IP JIaBJICHUS U bubmmorexa [TOK
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAFOIITIXCSI
MTOBEPXHOCTEMN»
30 PeIHeHI/IEi 3aJa4 Ha gnpeﬂeneﬂne
PaBHOACHCTBYIOIICH CHIIBI
Pemenue 3aau o temam: «Bec
31 Tenay, «I'papudeckoe n3odbpaxxeHue bubnuoreka [IOK
cuiy, «CUmsly», https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAs CUID)
KonTponbhas pabota no remam:
«MexaHndecKoe IBIKEHIE,
32 «Macca, IIIOTHOCThY, «Bec Temay,
«I'paduueckoe n300paxxeHue cui,
«Cuabi»
33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIUYEHUS IaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBHCUMOCTD
34 i[IaBJIeHI/ISI rasa ot oonéma bubmorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepemaua maBiaeHNs TBEPABIMU
35 Tenrzu\iln )KIl;IlKOCTSIMI/I i Ir)2113aM1/1. bubmorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
3akon [lackas
36 JlaBneHue B ®UIKOCTH U Taze, bubnmoreka [JOK



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC I[CFICTBHGM CHIJIbI
TAXCCTH

https://m.edsoo.ru/ff0a2718

37 Pemenwne 3agau mo teme «JlaBieHue bu6mmoreka [IOK
B )KMJIKOCTH | rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
38 Coo0mmaromuecs: Cocyapl Enbmorexa OK
https://m.edsoo.ru/ff0a2970
39 I'unpaBnuuaeckuii mpece bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKUJIKOCTHBIM HacOC
a1 ATtmochepa 3eMin 1 IPUIHUHBL e bubnnorexa [HOK
CYIIIECTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnmnoreka [JOK
JIaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 Nsmepenune atmocdepHOTro bubnnorexa [HOK
nasyieHus. OnwiT Toppuueru https://m.edsoo.ru/ff0a2da8
4 santenmaor smcon man yposten BuGmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopsi
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JIABJICHUE HA PA3IHMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau o reme "
46 "
ATMOc]epHOe 1aBiIeHHe
g | Rt ot B 10K
' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
48 «OmnpeneneHne BhITAIKABAIOIIECH bubmuorexa [JOK
CHJIBI, ICHCTBYIOIIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
49 Pemenue 3amau bubmorexa [IOK

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

bubmuorexa [JOK

50 Tnasanue Ten https://m.edsoo.ru/ff0a3a96

51 Pemenue 3amaq
Pemrenue 3amad mo remam:

50 «[1naBanue cynos. bubmumoreka [IOK
BosayxomnaBanue», «J/{aBacHue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUJAKOCTEH U Ta30B)»
KonTtponpsHast pabora o Teme

53 «/laBiIeHHE TBEPBIX TEI,
JKHUJIKOCTCH B Ta30B»

bu6mmoreka [IOK
>4 Mexaniccias pabota https://m.edsoo.ru/ff0a3f82
bubmnoreka [IOK

55 Monsocts. Exuauig! MomsocTh https://m.edsg).ru/fan3f82

56 Pemenue 3amay

57 IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha ppryare
Peruaru B TeXHUKE, OBITY U

58 npupoze. JlaboparopHas pabora bubnuoreka [IOK
«HMccnenoBanue yciaoBuit https://m.edsoo.ru/ff0a478e
paBHOBECHSI phIUara

59 Pemienune 3amad mo Teme «Y CaoBusg bu6mmoreka [JOK
PaBHOBECHS phlYara https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro neicTBust

60 Mexanu3ma. Jlaboparopnasi pabora
«M3mepenne KI1/] HaknoHHOM
IJIOCKOCTH

61 Pemenne 3agau mo reme "Pabora, bu6mmorexa [IOK
MorHocTh, KITI" https://m.edsoo.ru/ff0a4c48
MexaHnueckas YHEprusl. Bubnmorexa [IOK

62 Kunernyeckas 1 noTeHnaIbHas

SHEPrUs

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3a96
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
https://m.edsoo.ru/ff0a4252

3aK0H COXpaHEHUsI MEXaHUYECKOM

bubmuorexa [JOK

63 SHEPIHH 1 https://m.edsoo.ru/ff0a4360
64 Pemenue 3amaq 1
KoHnTtponbHas pabota 1o Teme
65 1 1
«PaboTa ¥ MOIIHOCTh. DHEPTHS)
66 ESESE;\IIII:III:Igl;(e);.ep'%\(/s[z:(zlinqecme 1 Bubmaorexa IOK
" https://m.edsoo.ru/ff0adee6
IIBIDKEHUE
67 Tpgzsﬁzﬁzliﬁ(e)ﬁepfggsﬁ;ne 1 Eubmorexa IIOK
N . " https://m.edsoo.ru/ff0a4ffe
TBEPJBIX TEJ, )KUJIKOCTEH U Tra30B
PeseprHrlit ypok. Pabora ¢
68 TekcTaMH 110 TeMe "Pabora. 1
MoiHocTb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 3 9
ITPOI'PAMME
8 KJIACC
Ne KoJsnyecTBo 4acoB Jara JJleKTpOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beero Kontpoabusbie IIpakTuueckue W3ydeHust o0pasoBaTejbHbIe
padoTsI padoThbI pecypcbl
OCHOBHBIE TOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKOMN 1 bubmuorexa [JOK
TEOPUHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mMep aTOMOB U MOJIEKYJT 1
, | Mmoo cmeon | B 0K
P https://m.edsoo.ru/ff0a540e
BeEIlECTBa
4 OOBsicHeHHEe CBOMCTB TBEPIOTO, 1

JKUJIKOT'O U Ta3000pa3HOIo



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

COCTOSIHUH BEILECTBA HA OCHOBE
II0JIO’KEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH

Kpucrannuueckue u amopdHbie

bubmuoreka [JOK

° Tena https://m.edsoo.ru/ff0a5800
6 CMmauyuBaHue 1 KalWUIIPHOCTb. bubmuorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciIupeHue u cxatue bubmorexa [TOK
https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b TeMIiepaTypbl
8 CO CKOPOCTBIO TEIUIOBOTO JIBFKCHUS
YaCTHII
9 Buyrpennss sueprusi. Crioco0st bubnnorexa [JOK
U3MEHECHHSI BHYTPEHHEH SHEPIHH https://m.edsoo.ru/ff0a5¢c60
10 Buasl Tennonepenaun Eubmorexa IIOK
https://m.edsoo.ru/ff0a6412
[IpakTryeckoe UCIOIb30BAHNE
11 TEIUIOBBIX CBOMCTB BEIIECTB U bu6mmoreka [JOK
MaTepUaioB B IEIISX https://m.edsoo.ru/ff0a65c0
9HEeprocoepeKeHus
12 KonunuectBo TemoTel. Y aenpHas bu6mmoreka [JOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
5| Fmme s G B LOK
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopartopHas paboTa
14 "UccnenoBanue sSBICHUS bu6mmorexa [IOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropsideil BOAbI"
Pacuer kKonnyuecTBa TEIIOTHI,
15 HE00XO0AMMOTO JJIsl HarpeBaHUs

TEJIa U BBIACIIACMOI'O UM ITPpH



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

OXJIAXKIACHUU

JlaboparopHas paboTa

16 "OnpeaeneHue yaeabHOU Enbmorexa OK
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIIECTBA
17 KonTtponbHast pabora o Teme bubmumoreka [IOK
"TennoBble ABJICHUS. " https://m.edsoo.ru/ff0a7b5a
18 DOHeprus TorMBa. Y 1eabHast bu6mmoreka [IOK
TEIIOTA CTOPAHHMSI https://m.edsoo.ru/ff0a71d2
19 gIﬁjfaifqgciLngiBi?;inaﬂ Eubmorexa IIOK
' https://m.edsoo.ru/ffO0a72fe
TEIJI0TA IIaBICHMS
20 [TapooOpa3oBaHre U KOHICHCAITUS. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwe. Y neapHas Tennora
p | S e Bumorera LOK
https://m.edso0.ru/ff0a786¢
KHUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
22 BnaxxnocTs BO3iyxa bubmaorexa LJOK
' https://m.edsoo.ru/ff0a7628
23 Pemienue 3a1au Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[TpuHIIUTIBI paOOTHI TETIIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuratenr BHYTPEHHETO CTOPAHMS
35 | Tornomme e a st Bumotea LIOK
- https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEeH cpeibl
26 3aKOH COXpaHEHUs U IPEBPAILICHUS
SHEPTHH B TETUIOBBIX MPOIleccax
97 [ToaroToBKa K KOHTPOJIBHOM paboTe bubmuorexa [JOK

o teme "TermIoBbIe IBICHUS.

https://m.edsoo.ru/ff0a83f2



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
https://m.edsoo.ru/ff0a83f2

W3menenue arperaTHbIX COCTOSHUI
BerecTna"

KoHnTtposnbnas padorta mo teme "

28 W3MeneHne arperaTHbIX COCTOSTHUN bubmorexa LHOK
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA
29 OnekTpusanus Tei. [[Ba pona
JIEKTPUYECKUX 3apSI0B
Ypok-uccnenoBanue
30 "OnexkTpu3anus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
31 B3anmopnencTere 3apsyKeHHBIX Tell. bubnnorexa [JOK
3akon Kysona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
HanpstxeHHOCTh 31EeKTPUYECKOTO bubnmnoreka [JOK
32 )
noJist. [IpuHIUT Cynepno3Hium https://m.edsoo.ru/ff0a8a0a
JIEKTPUUYECKUX MOJIEH
Hocurenu anexkTprudeckux 3apsiios.
33 DnemeHTapHbIi 3apsn. CTpoeHue
aToma
34 [TpOBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPaHEHHUsI AIEKTPUIECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewmenne 3a1au Ha npuMeHeHNe bubnnoreka [JOK
CBOMCTB DIICKTPUUECKHX 3aps/I0B https://m.edsoo.ru/ff0a90cc
JEKTPUUECKUIN TOK, YCIIOBHS €T
36 ?y;ecEBo:SHm. HOC;gI(I:HI(/)IKI/I o bubmorexa [IOK
https://m.edsoo.ru/ff0a95a4
IIEKTPUYECKOTO TOKA
37 JleficTBHS 2IEKTPUUECKOT0 TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
38 JleiicTBHE IEKTPUUYECKOTO MO HA
MPOBOTHUKH U AUIICKTPUKH
39 DJIEKTPUYECKUH TOK B MeTasuiax, bubmuorexa [JOK

KUIKOCTAX M ra3ax

https://m.edso0.ru/ff0a9838



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
https://m.edsoo.ru/ff0a9838

DneKkTpuuecKkas enb 1 eé

40
COCTaBHBIE YaCTH

p | o T o Buniorsa LOK

" https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEKTpUUECKOe HAMpsKEHHE.

42 Bonbr™merp. JIabopaTopnas padora bubmmorexa [IOK
"M3MepeHne U peryupoBaHue https://m.edsoo.ru/ff0a9el4
HanpspokeHus"

| Spmmeme s BuGorera LOK

https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
4 componmacain npososka or o buGaorexa LIOK
https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOMIAN TTOTIEPEYHOTO
cedeHus u matepuana”
b | o monr B LOK
’ https://m.edsoo.ru/ff0aad44a
y4acTKa [enu
bu6nmoreka [JOK

46 Pemenme 3axa- https://m.edsoo.ru/ff0aa04e

47 [TocnenoBarenbHOE U TApAIEIHHOE
COETMHEHUS IPOBOIHUKOB
JlaGopatopHas pabota "IIpoBepka

48 MPaBUJIA CIIOKEHUS HATTPSKEHUI bubnuorexa [JOK
MIPH MIOCJIEIOBATETLHOM https://m.edso0.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopnas padora "IIpoBepka
49 MpaBuJIa AJIsl CUIIBI TOKA TIPH bubnmoreka [JOK

napauieIbHOM COCTMHCHUH
pe3ucropon"

https://m.edsoo.ru/ff0aadle



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

Pemenue 3agau Ha npuMeHEHUE

50 3akoHa Oma 11 pa3IuyHOrO Enbmorexa OK
https://m.edsoo.ru/ffO0aaf8a
COCIMHEHUS IPOBOTHUKOB
Pabora u monHOCTH
51 BJIGKTpI/I‘ICCKI(L)IFO TOKa. 3aKOH bubmorexa LIOK
https://m.edsoo.ru/ff0ab124
[xoyis-Jlenna
JlabopaTtopHnas padbora
52 "OHpE,I[eJ‘II;HI/Ie I1?)&60%1 YA MOII[HOCTH bubmoreka LOK
. https://m.edsoo.ru/ff0ab3e0
IEKTPUIECKOTO TOKA
DIIEKTPUUYECKHE LIETTH U
53 MOTPEOUTEITN IICKTPUISCKON bubnnoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroToBka K KOHTPOJIBHOM paboTe
110 TeMe "DIIEKTPHYCCKHUE 3apsiJIbL.
54 3apsKEHHbIE T;lea U UX o bubmmorexa [IOK
. . https://m.edsoo.ru/ff0abd2c
B3auMojiecTBUs. [1oCTOSIHHBIH
3JIEKTPUUYECKUN TOK"
KonTponbHas padbora no teme
"JyIeKTpUUEeCKUE 3apsIIbl.
55 3§p:)Keli){HIjeC TG?I; I/IpI/If([ bubmorexa [IOK
- . https://m.edsoo.ru/ff0abea8
B3auMoiecTBUs. [locTOSTHHBIN
AIEKTPUIECKUIN TOK"
56 HOCTOS[HHE)IG MAar"uThL, UX
B3aUMOJICHCTBUE
57 VYpok-uccnenosanue "N3yuenue bubnmoreka [JOK
10oJIeH ITOCTOSHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarsuTtHoOe 1mojie. MarautHoe moJje
58 3eMIId U ero 3HaueHHue I KU3HU Eubmorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emie
OnpiT OpcTena. MaruutHoe moJjie BuGmiorexa [IOK
59 AIIEKTPUIECKOTO TOKa MarHuTHoe

I10JIC KaTYIIKHU C TOKOM

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



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

60

[IpuMeHenue 31eKTPOMarHuToB B
TexHuke. [[eficTBUS MarHUTHOTO
MOJIsI HA IPOBOJAHUK C TOKOM

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

61

62

63

64

65

DIIEKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcrons3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OmnbiThl Papajes. 3aKoH
AJIEKTPOMATrHUTHON WHIYKIUH.
[IpaBuio Jlenna

Onekrporerepatop. CriocoObl
IIOJIY4EHUS DIEKTPUIECKOU
SHEPIruH. DIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPIruun

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIeKTpUIecKHe u
MarHHuTHBIE IBJICHUS"

KonTponbHas padbora no teme

"DJIeKTpUUECKNE U MATHUTHbIE
SIBJICHUST"

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ach14

66

PesepsHslil ypok. Pabora ¢
TekcTaMu 110 TeMe "TeroBrie
sBiieHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "I1oCcTOIHHBIH
3JIEKTPUYECKHNA TOK"

bubnmoreka [JOK
https://m.edsoo.ru/ffOacdc6

68

PesepsHslit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie
sBiieHUA"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

10



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KoanuecTBo 4acoB

DJIeKTpoHHbIe U pPOBbIE

Ne Tema ypoka KonT 1 Hata 00
/o Beero POJIbHbIE PaKTH4YecKHue u3yuenus Pa30BaTEJIbHbIC
padoThbI padoTbI pecypcbl

1 MexaHuueckoe BUKEHHE. 1
MarepuanbHas TOUKa

2 Cuctema orcuera. OTHOCHTEIIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsMoOJIMHEIHOE 1 bubnnoreka [JOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIuHEeHOe

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTh

5 [IpssMonnHeTHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'paduk ckopocTn
JlaGopaTtopHnast pabota

v "OnpeneneHye ycKOpeHus Tela Ipu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBUKECHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM miockocTu"

8 CBoboanoe nagenue tei. OnbIThl 1
lanunes
PaBHOMEpHOE IBUKEHUE TIO

9 oKkpyHocTH. [lepnon u yacrora 1 bubnnoreka [JOK
oOpamienus. JIuneitnas u yrimosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpOCTpEMHUTETHHOE YCKOPSHHE 1

11 ITepBsiii 3akoH HeroTOHA. BekTop 1 bubnuorexa [JOK

CHJIBI

https://m.edsoo.ru/ff0ae612



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

Bropoii 3akon HeroTona.

bubmuoreka [JOK

12 PaBHoeiiCTBYIOIIAs CHIIa https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubmuorexa [JOK
Cyrmeprio3unus Cui https://m.edsoo.ru/ff0ae982
14 Pewenne 3anad Ha npuMeHeHue bubmumorexa [IOK
3akoHOB Herorona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocru. 3axon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agau mo teme «Cuna
YIPYTOCTH
17 fgi;gfe?gz;?;r;s:;?omn Bronmozexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bu6mmoreka [IOK
18 Crna Tpemis https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 ngogazigﬁiz Il)ce(lg%T(;H HEeHTA bubmiorexa LIOK
peal h H https://m.edsoo.ru/ffOaf8be
TPEHUSI CKOJIBKEHUS
| o g oo et B LOK
. ynpyr ' https://m.edsoo.ru/ffOafb8e
TpEeHUs
| S on e B LOK
: https://m.edsoo.ru/ff0af044
MmagcHUus
VYpok-koHdpeperuus "/IBmxenue ten
23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conmueunas cuctema). ['amaktuku"
Pemenne 3agau o teme "Cuna Bubnmorexa [IOK
24 TSDKECTH Y 3aKOH BCEMUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
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[IepBas kocMHu4eckasi CKOpOCTb.

bubmuoreka [JOK

25 HeBecoMocTh 1 mieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaIbHOM TOUKH.

26 AOGCOMIOTHO TBEPIOE TEIIO. bubmuorexa [IOK
PaBHoBecue TBEPIOro Teja C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILICHUS

27 MowmeHT cuibl. LlenTp TsxecTn

o8 Pemenue 3agau mo reme "MomeHT bu6mmorexa [IOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4

| Homon x somporiopaor BuGorera LOK

. " ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KonTpoabnas Ta II0 TEM
30 "l\c/)[englfmeiml)): i(l;I/IE;KC(I-)II/IZ. ) bubmmorexa LIOK
" " https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Tein
Nmnynec Tena. UMmynsc CUitbL.

31 3aKOH COXpaHEHUs1 UMITYJIbCa. bubnunorexa [JOK
VYrpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/JICUCTBUE

32 Pemenne 3agay mmo Teme "3akoH bu6nmoreka [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepennus "PeakTuBHOE
JIBUJKEHHE B PUPOJIE U TEXHUKE"

bubmuoreka [JOK

34 Mexannyeckasi paboTa U MOIITHOCTh https://m.eds00.ru/ff0b0ag4

35 PaboTa cCuIIbI TSKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CHJIbI TPSHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota

36 «Omnpenenenue pabOThI CUITBI TPEHUS
MIPU paBHOMEPHOM JBHKEHUH Tea
110 TOPU30HTAIBHOU MTOBEPXHOCTU

37 CBs13b SHEpPruM U paboTHL.



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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[ToreHnnanbHas sHeprus

Kunernueckas sneprus. Teopema o

bubmuorexa [JOK

38 KHHETHYCCKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «3ydenue bubnmoreka [JOK
3aKOHA COXPAHEHHS SHEPTHH» https://m.edsoo.ru/ffOb12fe
a1 KoiebarenpHOE IBUXKEHNUE U €T0 bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
2 Dumcnme xoncGan ubmiorera LIOK
: https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 Marematuueckuil 1 NpyKUHHBIA
MasiTHUKU
K-U BaHUE «3aBUCUMOCTh
44 z]epgnoz[;?o?%aaHnﬁe 03 E)IKCC(”:[KOS;:I/I bubmaorexa [JOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI M MacChl TPy3a»
45 [IpeBpamienue 3Hepruu npu
MEXaHMUYECKUX KOJIeOaHUIX
A Bubmoera LIOK
N https://m.edsoo.ru/ff0blaec
KoJIe0aHUM MPY>KUHHOTO MAasITHUKA
JlaGopaTtopHnas pabota «IIpoBepka
47 HE3aBUCHMOCTHU NeproJia KojaeOaHHii bubnuoreka [IOK
rpy3a, MOJBEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
A ubmiorera LIOK
’ https://m.edsoo.ru/ff0b21fe
MONEPEYHBIE BOJIHBI
VYpoxk-koHpepenuus "MexaHnuecKkue
49 BOJIHBI B TBEPJIOM TEJIC.

CeticMmuuyeckue BOJIHBI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

o1

52

3Byk. Pacipoctpanenue u
OTPaKEHUE 3BYKa
Ypok-uccinenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
YacTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

55

Ypok-koHpepenmus "YapTpa3Byk u
WH(]pa3ByK B IPUPOJIE U TEXHHUKE"
[TonroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KoneOaHusi ¥ BOJHBI"

KonTtponpsHast pabora o Teme
"3aKOHBI COXpAHEHMUS.
Mexannueckne KoiaeOaHusi U BOJHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

56
57

58

DIIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHbIE BOJHBI

CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
Ypok-konpepentus "[lkana
SJICKTPOMArdMTHBIX BOJIH.

Hcnonb30BaHNE 37E€KTPOMArHUTHBIX
BOJIH JJII COTOBOI cBs3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIbI0 MOOMITBHOTO TennedoHa"

bubnmoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

61

Pemienne 3amad Ha OMpCACIICHUC
HaCTOTHhI U JJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI
SJ'ICI(TpOMaI‘HI/ITHaﬂ npupoaa CBCra.

CxopocTts cBeTa. BomHOBBIE
CBOIICTBA CBETA

bubnmoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBeta. [IpsimMonuHeitHoe

bubmuoreka [JOK



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

pacrpocTpaHeHHue CBeTa. 3aTMEHUS
CouHia u JIyHsl

3aKOH OTpa)KEHUs CBETA. 3epKaJia.

https://m.edsoo.ru/ff0b3658

63 Pemenue 3a1ay Ha IpUMEHEHHE bubmoreka LJOK
https://m.edsoo.ru/ff0b38c4
3aKOHAa OTpPaKeHUsI CBETa
64 [Ipenomnenue cBera. 3aKOH bubmuorexa [JOK
IPEJIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakxeHue
65 cBera. Mcnonp30BaHuE IIOJIHOTO bubmuoreka [JOK
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCMMOCTH yTJIa
66 MPEIOMIICHUSI CBETOBOT'O JIy4a OT
yria rajgeHus Ha rpaHule "Bo3ayX-
cTekno""
VYpok-koHpepeH s
"Ucnonbp30BaHKe MOJTHOTO
67 BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmorexa [IOK
68 Jluna3el. OnTudeckas Cuiia JIMH3BI https://m.edsoo.ru/ff0b3f2c
69 [TocTpoeHne N300pakKeHH B TMH3AX bubmorexa [IOK
https://m.edsoo.ru/ffOb444a
JlaGopaTtopHnast pabota
70 "Onpenenenue GOKYCHOTO bubnuoreka [IOK
PacCTOSIHUS U ONITHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
coOuparorie TUH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onTuyeckasi cucTeMa. bubmuoreka [JOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
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3penue

https://m.edsoo.ru/ff0b4684

Ypok-koudepenmus "JlepexTo

73 "
3penusi. Kak coxpanutp 3peHue
Pasnosxenue 6enoro ceera B CHEKTP.

74 OmneiTel HetoToHa. CnoxkeHue bubnmoreka [JOK
CIEKTPAIbHBIX IBETOB. [lucmnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas pabota "OMbITHI 11O

| e Senro s sy Buniorss LOK

https://m.edsoo.ru/ffOcOe2a
IpU UX HAOIIOACHUU Yepes
[BETOBbIC (HMIBTPHI"
VYpok-npaktukym "BoaHoBbie

76 CBOMCTBA CBETA: IUCIICPCHSI,
uHTepdepentms u qudpaxmus’

77 OmnsiThl Peszepdopaa u muianerapHast bubnuoreka [IOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynarter bopa. Moaens aroma
bopa

79 arovow. Keawm, Muneiore Bubmiorera LIOK

: ' https://m.edsoo.ru/ff0cl144c
CIIEKTPbI

80 Ypok-npaktukym "Habnronenue bubnunoreka [JOK
CIIEKTPOB MCIyCKaHHs" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUOBI bubmmorexa LJOK

https://m.edsoo.ru/ff0c1672

82 CTpoeHune aTOMHOTO siApa. bubmuorexa [JOK
Hyxknonnas mojienb https://m.edsoo.ru/ffOc18ac

83 PannoakTuBHBIE IPEBpALCHUS. bubnuoreka [IOK
N3oTonst https://m.edsoo.ru/ffOclal4

84 Penrenue 3amad mo treMe: bu6mmoreka [IOK

"PagnoakTuBHBIE TIpeBpalieHus"

https://m.edsoo.ru/ffOclb4a
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85

[Iepuon nmonypacnana

Ypok-koHpepeHuus

bubmuoreka [JOK

n

86 Paj110aKTHBHEIC M3y HCHH ]?, https://m.edsoo.ru/ff0c2126
pUpoJIe, MEAUIIMHE, TEXHUKE
SlnepHble peakiyu. 3aKOHbI

87 cc))lx;I))aHeHIE;I 3a11l);m0130r0 u bubmorexa [IOK

https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEN

88 DHeprus CBSI3u aTOMHBIX SIIIEP. bubnuorexa [JOK
CBsi3b MacChl ¥ SHEPTHH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no teme "SnepHeie
peakiuu"

90 Peakuuu cuHTE3a M AETECHUS A€ED. bu6mmoreka [IOK
Ucrounnku sHepruu ColHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koudepenuus "Anepras

91 sHepreTuka. JlercTBus }

PaIuOaKTUBHBIX U3Ty4YEeHUN Ha
JKUBBIE OpraHU3MbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe

92 1o TeMe "DIeKTPOMarHuTHOE TOJI€. bubnnoreka [JOK
DJeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBrie saBicHus"

KonTponbHas pabora no teme

93 "DNEeKTPOMarHuTHOE MOJIE.
DIIeKTPOMarHUTHBHIE BOJTHBI.
KBanTtoBrie saBicHu"
[ToBTOpEeHUE, 060OIIEHNE.

94 Ha60p£TopH;Ie pa6H;TLI o Kypcy bubmmorexa [IOK
i . N https://m.edsoo.ru/ff0c245a

B3aumoneiictBue Ten
IToBTOpenue, o6o6menue. Pemenne
95 pacquII){Hx 1/1’ Ka‘{eCI’ITIBeHHLIX 3a/1a4 bubmorexa LOK
" " https://m.edsoo.ru/ff0c2572
1o TeMe "TermoBbie MPoIEecChl
96 [ToBTOpenue, 0600mIeHNE. Permenne bu6mmoreka [IOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4
o teme "KII/[ TenmnoBbix
JnBurareneit”

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600menue. Pemenne

bubmuoreka [JOK

97 paC‘IeTHI:‘IX M KaYeCTBEHHBIX 3azlaq" 1 https://m.edsoo.ru/ff0c2b30
1o reme "KIIJ[ a1nexTpoycTaHOBOK
08 Tagopmrn HELI?O%:ZH; Kype 1 1 bubmorexa [IOK
" patop P " ypey https://m.edsoo.ru/ff0c2c52
CBeETOBBIE SIBJIIEHUS
o | ormreme cScbmme hme | Busmorea 101
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHHSI B MEXaHUKE
100 | rocnarmr e et onetanmnn | 1 BuGanorexa LIOK
" https://m.edsoo.ru/ffOc2e82
BOJIHBI
101 | zoverne mome et |1 BuGnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0606menue. Padora ¢
102 TekcTamu 1o TeMe "KBanToBas u 1
sanepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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