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IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypoOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJICHAa HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOEHHUsS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOMN
nporpammel, nipeactaBieHHbx B PI'OC OO0, a Takke ¢ yuétoM denepaibHoi pabodeit mporpaMMbl
BocnuTanus u Konnenuuu npenogaBanus yuaeOHoro npeamera «dusukay.

Copnepxanue mporpaMMbl 1O (U3UKE HAMpaBIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYarOIIMXCsl W OpraHu3alydio M3ydeHHs (U3MKH Ha JeATeIbHOCTHOH ocHoBe. B
nporpamMMe 1o (pu3MKe y4uThIBAIOTCA BO3MOYKHOCTH Y4eOHOIO IpeaMeTa B peaau3aluy TpeOoBaHUMN
OI'OC OOO kK mIaHUPYEMBIM JINYHOCTHBIM M METAIlPpEIMETHBIM pe3ysbTaTaM OOy4eHHs, a TaKkKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs.

[Iporpamma mno ¢u3MKe ycTaHaBIMBAaeT paclpeieieHue ydyeOHOro marepuana Mo Trojam
o0y4yeHus (1o KJlaccam), TpeaaraeT MPUMEpPHYIO MOCIEI0BaTEIbHOCTh H3yUCHUS T€M, OCHOBAaHHYIO
HAa JIOTUKE Pa3BUTHUS NIPEIMETHOTO COAECPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN 00yUYarOLIUXCS.

IIporpamma no ¢usuke paspaboTaHa C LEJNbIO OKa3aHUs METOJUYECKOW MOMOILM YYHUTENIO B
co3JlaHMM paboueil MporpamMmsbl 10 y4eOHOMY IIpeIMETY.

dusnka SBISIETCS CUCTEMOOOPA3YIOIIMM Ui €CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEIMETOB,
MIOCKOJIbKY (DM3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOLECCOB U SIBICHUN, W3y4aeMbIX XUMHUEH,
Ouosiorueil, acrpoHoMueil u ¢usznyeckoil reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO
KapTUHY MUpa, IPeAOoCTaBIIsieT Haubosee sicHble 00pa3libl MPUMEHEHHsI HAyYHOr0 METO/1a NO3HAHUS,
TO €CTh CII0c00a MOJIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 TIaBHBIX 3a]1a4 PU3NYECKOro 00pa30BaHUs B CTPYKTYpe O0IIero 00pa3oBaHUs COCTOUT
B (DOPMHUPOBAHUU €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpECa K HAyKe Y 00yJaromuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE TpEANOJIaraeT OBJAJEHHE  CIETYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMHI €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTD!

® HAy4YHO OOBSACHSTH SBIICHMUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;

® MHTEPNPETUPOBATh JAHHBIE M MHCIOJIB30BaThb HAyYHBIE JIOKA3aTEIbCTBA IS
IIOJIy4EHUS BBIBOJIOB.

Henn wu3yuyeHus ¢GuU3MKM Ha YpPOBHE OCHOBHOTrO oOmiero oOpa3oBaHMs OIpeneeHbl B
Konnenmuu npenonaBanus ydeOHoro mnpeamera «®dusmka» B 00pa30BaTeIbHBIX OpraHMU3AIMIX
Poccuiickoit ~ ®enepanuu, pealn3ylOIIMX  OCHOBHBIE  0O0IIeoOpa3oBaTelbHbIE  MPOrPAMMBI,
yTBepkaEHHON pemenueM Komnernn MunncrepctBa npocsemeHus Pocculickoit ®enepaunn
(nmpotokoun ot 3 aexadps 2019 r. Ne [IK-48H).

Hean n3yyeHus pu3nKu:

e MpuOOpETeHHE MHTEpeca M CTPEeMJICHHs O0y4arouuxcs K HAyYHOMY HU3YUYEHHUIO MPHUPOJIbI,

pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTAaBICHUH O HAaydHOM MeToJe TMo3HaHUus U  (OpMHUpOBaHHE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMHUpPOBaHME HAyYHOTO MMPOBO33pEHMsI KaK pe3yjbTaTa M3Y4EHUsS OCHOB CTPOCHMS
MaTepuH U GyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMHUpPOBaHME MPEACTABICHUN O POJIU (PU3MKH Ul Pa3BUTUS APYIHX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHII;



pa3sBUTHE TMPEICTaBICHUM O BO3MOXKHBIX chepax Oyaymel mnpodeccuoHaTbHON
JEATeNLHOCTH, CBSI3aHHOW ¢ (DM3MKOHM, MOATOTOBKA K JajbHEHIIEMY OOYYEHUIO B 3TOM
HaIpaBJICHUU.

JloCTIKEHHE ITHX IieNieil mporpaMmbl 1o (pU3KMKe HAa YpOBHE OCHOBHOTO OOILEro 0O0pa3oBaHHS
o0ecreynBaeTcs pelieHueM CIeIyonuX 3aAay:

NpUOOpPETeHUE 3HAHUI O JUCKPETHOM CTPOCHUM BELIECTBA, O MEXAHWYECKUX, TEILJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

NpUOOPETCHUE YMEHHUU OIMCBHIBATh M OOBSCHATH (PU3MYECKUE SBJICHUS C UCIIOJIb30BAHUEM
MOJTyYCHHBIX 3HAHHIA;

OCBOCHHE METOJIOB PELICHUS MPOCTEHINX PACUETHBIX 3a/1a4 C MCIOJIb30BaHUEM (DPU3NYECKUX
MoJIeJIeH, TBOPYECKHUX M MPAKTHKO-OPHEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMECHHUU HAOJIOAATh MPUPOIHBIC SBJICHUS W BBINOJHATH OMBITHI, JIAOOPATOPHBIC
pabOThl W OKCHEPUMEHTAIBHBIC KCCICIOBAHUS C HCIOJb30BAaHHEM HW3MEPHTEIBHBIX
puOOpoB;

ocBocHHE TIpUEMOB pabOThl ¢ WHPOpMaNUEH (UIUIECKOTO COJEPKAHMS, BKIIOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIDKCHHUSAX (PU3MKU, aHAIHU3 M KPUTUYECKOE OI[CHUBAHUE
nH(pOpMAIIHH;

3HAKOMCTBO €O cdepaMu TpodeCCHOHATHHONW AEATEIHbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKECHHUSIX (PU3UUCCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
otBoauTcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henenio), B 8 kiacce — 68 yacoB (2 ydaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HezIeINi0).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pa3neua 1. ®usuka u e€ posib B NO3HAHMHN OKPY KAIOLIEro MUpa.

®usuka — Hayka o npupone. SBnenus npuponsl. Pusnueckue SBICHUA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKNE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIC.

@usnueckue BenWYMHBL. M3mepenune (usmueckux BenuuumH. Du3HUecKHe TPUOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHasi CUCTeEMa €IUHMII.

Kak ¢u3uka u npyrue ecrecTBEHHblE HayKH M3y4aroT NpHpoly. EcTecTBeHHO-HayuHBIN METOA
NIO3HAHUA: HAONIOJIEHHE, ITOCTAaHOBKAa HAy4YHOI'O BOIIPOCA, BBIIBM)KEHUE T'MIIOTE3, HKCIEPUMEHT I10
NPOBEpKE THUMOTE3, OOBsICHEHHWE HabmogaeMoro sBieHus. Onucanue (U3NYECKUX SBICHUH C
IIOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, IEKTPUUECKUE, MAarHUTHBIC, CBETOBBIE SIBJICHHUS.

2. Owuznyeckne NpUOOpPH M MpoIeaypa MpsIMBIX H3MEPEHH aHaJOTOBHIM U LU(POBBIM

puOOpOM.

Jlabopamopuuvie pabomot u onvimel.

OmnpeneneHue 1EeHbI JeJIeHUs IKalbl U3MEPUTEIBHOI0 PUO0pA.

N3mepenue paccTossHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTA.

Onpenenenne pasmMepoB MaJIbIX TEIl.

N3mepenne TeMiepaTypbl IIpU  I[OMOLIM  JKUAKOCTHOTO TEPMOMETpPA U JaTyuKa
TEMIIEPaTypPBI.

ok wbdE

6. IlpoBeneHHWe WCCIEOBaHMS IO TMPOBEPKE THIOTE3BI: JaTbHOCTh TOJETa IIApUKa,
MYIIEHHOTO TOPU30HTAIIBHO, TeM OO0JIbIIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Paspen 2. IlepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.

CrtpoeHue BeliecTBa: aTOMBI U MOJICKYJIBI, UX pa3Mmepbl. OMBITHI, JOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEIIECTBA.

JIBukenune yactul] BemiecTBa. CBsi3b CKOPOCTH JIBMDKEHHS YACTHI[ C TEMIEpaTypoil.
BbpoynoBckoe gaBuxkenue, nuddysus. BsaummoneiicTBue dYacTuil BelIeCcTBa: TPUTHKEHHE U
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH U TBEPIBIX (KPUCTALTUYCCKUX )
Ten. B3auMOCBs3b MeEXIy CBOWCTBAMHU BEIIECTB B pa3HBIX arperaTHBIX COCTOSHUSX U UX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHKCHHS.

2. Hab6mrogenue nuddysuu.

3. HaOmronenue sBneHUM, OOBIACHAIOIMIUXCS MPUTSHKCHHEM WIM OTTAJKUBAHUEM YaCTHUIL

BEIIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. OueHka quameTpa aToMa METOJIOM PSAOB (C UCTOIB30BaHUEM (poTorpaduii).

2. OmbIThI IO HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.

3. OmnbIThl 0 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHUe U B3anuMoAeiicTBUe Tell.

Mexanunueckoe nBrxeHue. PaBHoMepHoe u HepaBHOMepHOe ABMkeHue. Ckopoctb. Cpenusis
CKOPOCTh MPU HEPABHOMEPHOM JIBIKEHUU. Pacu€T myTH v BpeMeHU IBIKEHUSL.



SIBnenune nHepuuu. 3aKOH MHEpUUU. B3auMoaelcTBue Tesl Kak MpUYMHA U3MEHEHUsI CKOPOCTH
IOBWOKEHMsI Tesl. Macca kak Mmepa uMHepTHOcTH Tena. IlnotHocts BemiectBa. CBsA3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BbEMA BEIIEeCTBA.

Cuna Kak xapakTepUCTHKa B3auMoJeicTBuA Teia. Cuia ynpyroctd U 3akoH I'yka. 3mepenue
CWJIBl C MOMOIIBK JUHAMOMETpA. SIBIEHHE TATOTEHUs M cuia TskecTh. Cuila TSKECTH Ha JPYrux
mwa"Herax. Bec Tema. HeBecomocth. ClokKeHHME CHJI, HAIpPaBJIEHHBIX IO OJHOM IpPSAMOM.
PaBHogelicTByromas cuil. Cuna tpenus. TpeHue cKoabXKeHUs U TpeHHe MoKosl. TpeHue B mpupoje u
TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHMYecKOro ABMKEHHS Tela.

N3mepenue ckopocTy NPSIMOIMHENHOTO ABHXKEHUS.
Habmtoienue siBJeHUS HHEPIIHH.

Habmroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TE.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOM.

ok wbhdE

Jlabopamopuuvie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH pPABHOMEPHOTO [BIDKEHHUS (IIapuKa B SKHJIKOCTH, MOJENU
AIEKTPUYECKOTO aBTOMOOMIISA U TaK J1ajiee).

2. OmpeneneHue CpeAHEH CKOPOCTH CKOJBKEHUS Opycka WIM IIapuKa I10 HAKJIOHHOM
IIJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh paCTsDKCHHS (AedopMaiiii) TPYKUHBI OT
MIPUIIOKEHHOMN CHUIIBL.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBHUCUMOCTH CHUJIIBI TPEHHS CKOJBKEHHUS OT Beca Tela u
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBjienue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB.

HaBnenue. CriocoObl YMEHBIIICHHWS] W YBEIMYCHHUS JaBieHus. [laBmeHue raza. 3aBHCHMOCTH
JaBJIeHUs raza oT o0b&Mma, Temreparypsl. [lepenaya naBrneHus: TBEPABIMH TelaMU, XKHIKOCTIMHU U
razamu. 3akoH [lackans. [TneBMaTHUeckre MalIHbl. 3aBUCUMOCTD JAaBICHUS KUIKOCTH OT TITyOWHBI.
I'unpocratuueckuii napanokce. Coobmaromuecs cocyabl. ['uapaBiandeckre MeXaHU3MBI.

ATtmocdepa 3emnu u atmocdepHoe aaBieHue. [I[puduHbl CylecTBOBaHUS BO3IYIIHOM 0007I0YKH
3emnu. Ombit Toppuyernnu. M3mepeHune aTtMocepHOTO IaBJieHHs. 3aBUCUMOCTh aTMOC(HEpPHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A u3MepeHus: aTMOCHEPHOTO AaBICHUSI.

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Telo. BrlTankuBaromas (apxuMeoBa) cuia.
3akon Apxumena. [InaBanue Ten. BoznyxomnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JaBJIEHUs ra3a OT TEMIEPATYPBHI.

[Tepenaya naBieHUs KUJIKOCTHIO U Ta30M.

Coobmarommecst CoCy/bl.

I'mppaBnuueckuit mpecc.

[IposiBinenue neiicTBus aTMOCGHEPHOTO TaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOW YacTH Teja M IUIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOMN KUIKOCTH.

VYcnoBue mnaBaHus TeN: MJIaBaHUE WM MOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOIICHHS

ok wbnE

o N

IUIOTHOCTEH TejIa B KHUOKOCTH.



Jlabopamopuusie pabomot u onvimel.

1. WccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMA MOTPYKEHHON B HKHUJKOCTh YaCTU
Tena.

2. OmpezeneHue BbITAJIKUBAIOIIEH CHUIIbI, EHCTBYIONIEH Ha TEIO0, MOTPYKEHHOE B )KUJIKOCTb.

3. TlpoBepka HE3aBUCHUMOCTHU BBHITAJKUBAIOIIEH CHIIbI, JEHCTBYIONIEH Ha TEJIO B MHUAKOCTH, OT
MaccChl Tela.

4. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAOILEH CUIIbI, IEHCTBYIOIIEH HA TEJO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTb YaCTH TEJA U OT IJIOTHOCTHU KHUIKOCTH.

5. KonctpyunpoBanue apeomerpa WM KOHCTPYUPOBAaHHWE JIOJKM U oOmpejelieHue eé
IpPy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEprus.

Mexanunyeckas padota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWIO paBHOBEcHs phluara.
[Ipumenenue npaBuia paBHOBECHs pbluara K OJoKy. «3osioToe npaBuiio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckast v noreHuuanbHas sueprus. [IpeBpainenue oqHoro Buaa
MEXaHUYECKOM PHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepbl IpOCTHIX MEXAaHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1. Onpenenenue paboThl CUIIBI TPEHUS NP PABHOMEPHOM JIBUYKEHMHM TeJla O FOPU30HTAIbHON

ITOBEPXHOCTH.

2. HccrnenoBanue ycrnoBHid paBHOBECHS phlyara.

3. Usmepenne KIIJ] HakIOHHOH MIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.

8 KUIACC

Pa3nea 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpPUM CTPOEHMs BemiecTBa. Macca u
pa3Mepsl  aTOMOB M MOJeKyd.  OnbITbl, MNOATBEP)KIAIOIIME  OCHOBHBIE  IOJIOXKEHHUS
MOJIEKYJIIPHO-KHHETHYECKOU TEOPHH.

Mogenu TBEPIOro, >KUAKOTO M Ta3000pa3HOro COCTOSIHMK BemiecTBa. Kpucramumueckue u
amopdubie Tena. OObsICHEHHWE CBOWCTB Ia30B, JKUAKOCTEH M TBEPABIX TEN HA OCHOBE IOJIOKEHHI
MOJIEKYJIIPHO--KUHETUYECKON TeopnH. CMauyMBaHNE U KaWJUIAPHBIE SIBJIEHUA. TEII0BOE paclIupeHue
U CXKaTHe.

Temnepatypa. CB3b TeMIEpaTyphl CO CKOPOCTHIO TEMJIOBOIO IBHMKEHUS YacTUl. BHyTpeHHsA
sHeprusa. CrocoObl U3MEHEHUs] BHYTPEHHEH SHEpruu: Terulonepenaya u copepiieHue padboTsl. Buabl
TEIIONEPEIauu: TEIIONPOBOIHOCTD, KOHBEKIIUS, N3IIyYCHHE.

KonnuectBo TemnoTsl. VYaenbHas TEIIOEMKOCTh BellecTBa. TemI00OMEH U TEmIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanmaHca. IlnaBiaeHne M OTBepAeBaHHE KPHCTAIIIMYECKUX
BEIIECTB. Y elbHas TerioTa miasieHus. [lapoobpa3zoBanue n konaencamnus. Mcnapenue. Kunenue.
VaenbHas Temora napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPAaTypbl KHUIIEHHS OT aTrMoc(epHoro
JaBJICHHUS.

Bnaxnocts Bo3ayXa.

OHeprus ToIIMBa. Y IeibHasl TEMJI0Ta CTOPAHMUSL.



[Tpunnumer pabote TernoBbix aurateneit KI1J[ remmoBoro nurarens. TenjaoBbie IBUTATEIN U
3allUTa OKPYKAIOIIEH CPeIbl.
3aKOH coxpaHeHm{ nu HpeBpameHmI 3Hepr1/11/1 B TCIIJIOBBIX npoueccax.

Jlemoncmpavyuu.

1. HaGmronenune OpOyHOBCKOTO IBHIKCHHUSI.

2. Hab6mronenue nuddysuu.

3. HabGmronenwue siBlIeHU CMauyuBaHUs U KalTWJUIIPHBIX SIBJICHUU.

4. HaOmoaeHue TeraoBOro paciiupeHus Te.

5. V3MmeHenue naBieHHs raza npu U3MEHEHUU 00bEMA U HarpeBaHUU WM OXJIAKICHUH.

6. IlpaBuna u3MEpeHUs TEMIIEPATYPHI.

7. Bunel Temionepenayu.

8. OxJyaxkaeHue Mpu COBEPIICHUU PaOOTHI.

9. HarpeBanue rnpu coBepiieHUN padOThl BHEIIHUMHU CHUIIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIICCTB.

11. HaGnroieHre KATICHUSI.

12. HaGnroeHre mocTOSHCTBA TEMIIEPATyPhl IPH IJIABICHUU.

13. Mozaeny TemI0OBhIX IBUTATEIEH.

Jlabopamopusie pabomot u onvimel.

1. OmbIThl IO OOHAPYKEHUIO ACHCTBHSI CUII MOJICKYJISIPHOTO MTPUTSKCHUS.

2. OmnbIThI MO BHIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM WITU caxapa.

3. OmbIThI O HAOTIOACHUIO TETJIOBOTO PACHIUPEHUS Ta30B, KUAKOCTEH U TBEPIBIX Tell.

4. Ormpepenenne NaBIeHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

5. OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHHUS BO3yXa OT €ro o0bhEéMa M HarpeBaHUs
WM OXJIQXKICHUS.

6. IlpoBepka rHUMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JUIMHBI  CTOJOMKA IKUAKOCTH B
TEPMOMETPHUYECKOI TpyOKe OT TeMITepaTypshl.

7. HabGnroneHne U3MEHEHHS BHYTPEHHEH SHEPTHH TeJla B Pe3y/IbTaTe TEIUIONEePeIadl U paOOThI
BHEITHUX CHUIL.

8. HccnenoBaHue sSBJICHHS TEIJIO0OMEHA MPH CMEUTMBAHUH XOJIOAHOMN U TOpSYEi BOBI.

9. OmpezeneHue KOJMHYECTBA TETUIOTHI, MOJYYEHHOTO BOJOW MPH TEIUIOOOMEHE C HarpeThiM
METALTUICCKUM ITHITUHIPOM.

10. OnpeneneHue yaensHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporiecca UCIapeHUs.

12. OnpeneneHre OTHOCUTENLHOM BIAKHOCTH BO3TyXa.

13. Onpenenenne yaenbHOM TETUIOTHI IJIABICHUS JIb/IA.

Pa3nes 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

Onexrpuszauus Ten. [[Ba poma 3ieKTpUUECKHX 3apA1oB. B3ammonelicTBue 3apsKEHHBIX TeEIl.
3akoH Ky.TIOHa (3aBI/ICI/IMOCTI> CHIJIBI BSaI/IMO,ZleI\/’ICTBI/IS[ 3apsKCHHBIX TCEJI OT BCIWYHHBI 3apsAJ0B U
PacCcTOSHUS MEXY TeJIaMH).

Onexrpuueckoe mnojie. Hanpspk€HHOCTh 3nexTpuueckoro mnois. IlpuHnun cyneprnozunun
ANEKTPUUYECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA 3JIeKTpUYecKkuil 3apsan. CTpoeHue aroma.
[IpoBOIHMKYM M AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUYECKOIO 3apsiia.

DNEeKTPUUECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AIEKTPUUYECKOr0 TOKA. ICTOYHMKHN IOCTOSTHHOTO
ToKa. JleMCTBUSL 3JIEKTPUUECKOr0 TOKa (TEIUIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKUN TOK B
KUIKOCTSX U ras3ax.



DnekTpuyeckas uenb. Cuiia Toka. IJIeKTprudeckoe HanpsbkeHue. ConpoTUBIIEHUE MPOBOJHUKA.
VnenbHoe compoTuBieHHE BemiecTBa. 3akoH Owma st ywyactka uenu. [locienoBarensHoe U
napajuieJIbHOE COeIMHEHUE MPOBOHUKOB.

PaboTa ® MOIIHOCTBH AJEKTPUYECKOTO TOKa. 3akoH Jlkoynsa—JIeHna. DieKTpudeckue Lenu u
MOTpeOUTENH IEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbikaHue.

[TocrossHHblE MarHuThl. B3auMoaencTBME MOCTOSHHBIX MAarHWToB. MarHutHoe ToJIe.
MarnuTtHoe mnojie 3emMlId U ero 3HaueHue s Ku3HU Ha 3emie. Onbit Dpcrena. MaruuTHoe mose
3NEKTPUYECKOTO TOKa. [IpuMeHeHHne 3JeKTpOMarHuToB B TE€XHHUKE. [[efiCTBHE MAarHUTHOIO MOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBHUIATENb MOCTOSIHHOIO TOKA. VCIonb30BaHHUE 3IEKTPOJBUraTeicii B
TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®Papanes.  SBneHue  snexkTpoMarHuTHOM — mHAaykuuu.  [lpaBuno  JleHna.
Onektporenepatop. CrnocoObl MOXYYEHHs] DIIEKTPUYECKOW OSHEPruu. DIEKTPOCTAHIMH  Ha
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTHH.

Jemoncmpayuu.

DnekTpu3anus Tel.
JIBa poJia JIEKTPUUECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsKEHHBIX TEll.
Y CeTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.
DnexTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEHUs ICKTPUUECKUX 3aPsI0B.
[IpoBOIHMKY U AUDIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JTMHHUH 3JIEKTPUYECKOTO MOJIS.
HcTouyHnKH MOCTOSHHOTO TOKA.
JIeNCTBUA 2IEKTPUYECKOTO TOKA.
. DIIEKTPUUECKUH TOK B KHUIKOCTH.
. 'a30BBI#1 pa3psn.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3mepenue a1eKTpuyecKkoro HanpsHKEHUS BOTBTMETPOM.
. Peocrat u mMara3zuH conpoOTHBIICHUN.
. B3aumopeiicTBre mOCTOSIHHBIX MarHUTOB.
. MopaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHHS TIOJTI0COB MarHuTa.
. MopaenupoBaHre MarHUTHBIX TTOJIEH MMOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHOe noje Toka. DIeKTPOMarHur.
. [lelicTBME€ MAarHMUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
. DIIEKTPOBUTATENH MTOCTOSTHHOTO TOKA.
. UccnepoBanue siBIeHUs 371€KTPOMAarHUTHOM MHIYKIUH.
. OnbiTel @apages.
. 3aBUCHMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
25. DieKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopmuvie pabomul u onvimol.
OnbITHI 10 HAOTIOCHHUIO SNIEKTPU3AIUY TNl HHIAYKIIMEH U PU COMPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U AUDIIEKTPUKH.
COopka u mpoBepKa pabOThl AIEKTPUIECKON ST MTOCTOSTHHOTO TOKA.
N3mepenue u perynupoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HaPsiKEHUSI.

CoNORrWDdDE
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6. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKa, MIYILETO Yepe3 pPEe3UCTOp, OT COMPOTUBIICHUS

pe3ucTOpa U HAIPSLKEHMSI Ha pEe3UCTOpeE.

7. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUUYECKOIO COIIPOTUBIIECHHS IPOBOJAHMUKA OT

€ro JUIMHBI, IUIOLIAAU MOIEPEYHOr0 CEYEHUs U MaTepuara.

8. IlpoBepka mpaBmiia CIOXEHHUS HANpPSDKEHUN TMPU IMOCIEI0BATEIHOM COECIMHEHUH JIBYX

PE3UCTOPOB.

9. TIpoBepka mpaBuiia JUIst CUIIBI TOKA MPH NMAPaAJUIETBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenune paboOThI IMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHre MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIICISIEMOM Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANpsDKEHUS Ha HEH.

13. Onpenenenne KIIJI narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MarHuTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MPHU UX 00BEAMHEHUHU U Pa3/ICICHHUH.

16. MccnenoBanue ASWCTBUS SJEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJEMCTBHSI KAaTyIIKHM C TOKOM U

MarHuTa OT CHJIbI TOKA M HAMPABJICHUs TOKA B KaTYIIKE.

18. U3yuenue neiiCTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHnue padoThl JIEKTPOABUTATEIIS.

20. Usmepenne KI1/ anexTpoaBuraTrenbHON YCTAaHOBKH.

21. OnpITBl TO MCCIEAOBAHUIO SIBICHUS OJCKTPOMArHUTHOM WHAYKIHU: HCCIIEJOBAHUE

W3MEHEHUI 3HaYEHMsI U HAIIPABJICHUS] MHAYKIIHOHHOTO TOKA.
9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHHUS.

Mexannueckoe nABukeHHE. MarepuanpHas Todka. CucremMa orcuéra. OTHOCHUTEIBHOCTH
MEXaHMYECKOT0  JBW)KEHHA. PaBHOMepHOe  mpsMOiuHEWHOe  ABM>KeHHe.  HepaBHoMepHOe
npsiMoJuHeHOe ABMkeHne. CpellHsAs 1 MTHOBEHHAs! CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JIBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsMouHelHoe BwkeHne. CBoOoaHOEe majneHue. OTBITHI
lanunes.

PaBHOMepHOE BMXKEHME 11O OKpYX)HOCTH. [leproa u yactora obpamenus. Jlunelinas u yrionas
cKopocTH. L{eHTpocTpeMUTENIBHOE YCKOPEHNE.

[IepBeiii 3akoH HproToHa. Bropoii 3akoH Herotona. Tpermit 3akoH Hserorona. ITpuHiun
CYIIEPIIO3HULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHUs CKOJIBKEHHUs, CUjla TPEHUS MOKOS,
JpyTye BUIbl TPEHHUS.

Cuna TsSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpeHHEe CBOOOJIHOro majeHus. JIBukeHue
ma"eT Bokpyr Comnnua. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh M eperpysKHu.

PaBHOBecue matepuanbHOU TOUkH. AOcomoTHO TBEpAoe Tenmo. PaBHOBecue TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynsc Ttema. M3menenue wumnynbsca. Mmmynbc cuimbl. 3aKOH COXpaHEHUS HUMITYJIBCA.
PeakTuBHOE BMKEHUE.

Mexanunueckasi paboTa 1 MOUTHOCTh. PaboTa cui TSKECTH, ypyrocTH, TpeHus. CBsA3b SHEPTUH
u pabotel. [loTeHiManbHas SHeprus Teja, MOIHATOTO HaJ MOBEPXHOCTHIO 3eMud. [loTeHruanbHas
SHeprus cxarod npyxuHbl. KuHernueckas sHeprud. Teopema O KHHETHMYECKOW SHEPruu. 3aKOH
COXPAHEHHUS MEXaHUUECKON SHEPTUH.

Jemoncmpayuu.

1. HabmroeHne MeXaHW4ecKOro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
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9.

10.

11

CpaBHEHHE IMyTeH M TPACKTOPUI JABUKEHUS OJHOTO M TOTO K€ Tela OTHOCHTEIBHO Pa3HBIX
TEJ OTCUETA.

N3mepenne ckopoCcTy U YCKOPEHUS MPSIMOIUHEHHOTO ABUKECHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHHS.

HalGmronenue qBruykeHus Tea Mo OKPYKHOCTH.

HabGmronenne MexaHU4YeCKUX SIBICHUH, IPOUCXOAAIINX B cucTteMe otcuéra «Temexkay mpu
€€ paBHOMEPHOM H YCKOPEHHOM JIBI)KEHUU OTHOCHUTEIHHO KaOuHeTa (PU3uKy.

3aBUCHMOCTb YCKOPEHHS TeJla OT MacChl Tejia U IEUCTBYIOIIECH Ha HETO CHUJIBI.

HabGmronenue paBeHCTBa CUJT TP B3aUMOJICHCTBUN TEJI.

N3menenune Beca Teaa Ipu YCKOPEHHOM JIBHYKCHHH.

[Tepenava ummysbca Ipy B3aMMOICHCTBHH TEJL.

. IIpeoOpazoBanmsi SHEPTHH IPU B3aUMOJICHCTBUH TEJI.
12.
13.
14.
15.
16.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHune UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOJAECUCTBUU.

HaGmoneHne peakTHBHOTO BYKEHHUS.

CoxpaHeHne MEXaHHYECKOI SHEPTUH ITPU CBOOOTHOM ITaJCHUH.

CoxpaHeHne MEXaHHUYECKOI SHEPTUH MTPU JABMKEHUH TeJla M0J] ISHCTBUEM IPYKHHBIL.

Jlabopamopuvie pabomul u onsimol.

1.

0 0N

10.

11.

KonctpynpoBanue TpakTa Ui pasroHa M JAIbHEHIIEro paBHOMEPHOTO ABIIKEHHS IIapUKa
WTH TEIIEKKH.

OmnpeneneHue cpeaHeld CKOPOCTU CKOJIBXKEHUs Opycka WM JIBUKEHUS MIapHKa I10
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHre yYCKOpPEHHsS Tela TPH PAaBHOYCKOPEHHOM JBW)KEHHWH TI0 HAKJIOHHOU
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBWXKEHMH Oe3
HayvaJlbHON CKOPOCTH.

[IpoBepka rumoTessl: €ciau MpPU PABHOYCKOPEHHOM JBHKEHMM O€3 HadaJlbHOW CKOPOCTH
MyTH OTHOCATCS KakK PsiJi HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEXYTKH BPEMEHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBXKEHHUS OT CHITbl HOPMAJIbHOT'O JIaBJICHHUS.
Omnpenenenue ko3 duiimeHTa TpeHus: CKOIbXKEHHS.

Onpenenenue xECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHHSI IPH PaBHOMEPHOM JIBIKSCHHUH TeJa TI0 TOPH30HTAIEHON
MTOBEPXHOCTH.

Omnpenenenune pabOThl CHUJIBI  YIPYIOCTH TpU THOABEME TIpy3a C HCIOJIb30BAaHHEM
HETOJBM)KHOTO U TIOABHXKHOT'O OJIOKOB.

M3yueHne 3akoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Kos1e0aHUsI M BOJIHBI.
Konebarenbnoe nBuxenue. OCHOBHBIE XapaKTEpUCTUKU KoOJEOAHMH: TEpHOJl, dYacToTa,

amMIuTya. MareMaTHuecKuil U Ipy>KUHHBIN MasTHUKU. [IpeBpalieHne 3Hepruu npu KoyiedarenbHOM
JBHYKCHUH.

3aryxatomue KkosiebaHus. BpiHyXaeHHBbIe KojeOaHus. Pe3onanc. MexaHWYecKHe BOJHBI.
CaoiicTBa MexaHW4YeCcKuX BOJH. [IpomonbHbIe W mOnepeyHble BOJHBI. [[JTMHA BOJIHBI U CKOPOCTH €€

pacrpocTpaHeHusi. MexaHnuecKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.
Hemoncmpayuu.



Hab6mronenue konebanuii Tes1 moa 1eHCTBUEM CHIIBI TSHKECTH M CHITBI YITPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habntonenne BBIHYXIEHHBIX KOJeOaHUI U pe30HaHCca.

PacrnipocTpanenue npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKycTuyeckuil pe3oHaHC.

JIaﬁopamoprle padomut u onvimol.

1. OmnpeneneHue 4acTOTHI U NepUoAa KojieOaHUH MaTEMaTUYECKOTO MAsITHUKA.

2. OmpeneneHue YacTOThI U NIEpHOJa KOJEOAHUN ITPYKMHHOI'O MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH NepHoja KoJieOaHUM MOJBEIIEHHOTO K HUTH Tpy3a OT JJIMHBI
HUTH.

ok wnNE

4. UccnenoBaHue 3aBUCUMOCTH I€pHo/ia KoJIeOaHUH MPYKUHHOTO MasgTHUKA OT MAacChl rpy3a.
5. IlpoBepka He3aBUCHUMOCTH IEpHUoAa KojeOaHUU Ipy3a, MOABEIIEHHOTO K HUTH, OT MaccChl
rpysa.
6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD MEepHoJa KoieOaHUuN MPYKUHHOTO MasTHHUKA OT
MAacChl Ipy3a U KECTKOCTH MPY>KUHBL.
7. W3mepeHue yckopeHusi CBOOOJIHOIO Ma/IeHuUs.
Pa3nea 10. D1eKTpOMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHuTHOE IMoJie. DJIEKTPOMAarHuTHblEe BOJHBL. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ikana 3meKTpOMarHuTHBIX BOJH. Mcronb30BaHKe 2IEKTPOMArHUTHBIX BOJH JIJIsi COTOBOM CBSI3U.
OnexTpoMarHuTHas npupona ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoJsHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie padbomol u onvimol.
1. W3ydeHue CBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOTO TesedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas monens cBera. Mctounuku cBera. [IpsmonnHeliHoe pacipocTpaHeHue cBeTa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue ceera. [lnockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.
IIpenomiienne cBeta. 3akoH mnpenoMieHUs cBeTa. [lonHoe BHyTpeHHEE OTpaKEHHE CBETA.
Hcnonb30BaHre NOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOAX.
Jlunza. Xox nyueit B nun3e. OnTryueckas cuctema (oroamnmapara, MUKPOCKOIA W TeJIECKOTIa.
I'ma3 kak ontuyeckas cucreMa. biM30pyKocTh U JalbHO30PKOCTb.
Paznoxenue Oenoro ceera B cnektp. OmbiTel HploToHa. CrokeHue CHEKTPalbHBIX LBETOB.
Jlucnepcus caera.
Hemoncmpayuu.
[IpssmonuHEITHOE pacpoCTpaHEHHUE CBETA.
OtpaxeHue cBera.
[Tony4yenue n300pa>keHHUi B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomienne cpera.
OnTHYeCcKU CBETOBO/I.
Xon nydeit B cobuparoieit TuH3e.
XoJ J1y4eil B pacCeuBarOLEH JINH3E.

O N U A WNPR

[Tonmy4yenue n300paXkeHUIA C TOMOIIBIO JIMH3.
. ITpunaun aeictBus oToanmapara, MUKpPOCKOIIA U TEIECKOTA.
10. Mopens riasa.



11. Paznoxxenue 0eoro cBeTa B CIEKTP.

12. Ilony4enue Genoro cBera Mpu CIO0KEHUH CBETA Pa3HBIX [[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPAXKEHHSI CBETOBOT'O JIyda OT yrJjia MaJieHusl.

2. UM3yueHue xapaKTEpUCTHK U300paKeHUs IIPEIMETa B IUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHUMOCTH YIja IPEJIOMIICHHS CBETOBOTrO Jiydya OT yrja MajeHus Ha
TPaHUIIE «BO3TYX—CTEKIIO».

[Tonydenne n300pakeHHid ¢ TOMOIIBIO COOUPAFOIIEH JIMH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3BI.

OnbITHI 11O Pa3JIKEHUIO OEJIOT0 CBETA B CIIEKTP.

Nowu s

OmnbITHl IO BOCHIPUATHUIO IIBETA IPEAMETOB IIPHU UX HAOJIIOAECHUHU Yepe3 LIBETOBbIE (DPUIBTPHI.

Pa3nea 12. KBanToBbIC sIBJICHHS.

OmnbiTel Pesepdopna m mmanerapHas mojenb aroma. Mogens atoma bopa. Hcmyckanuwe u
IIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.

PaguoaktuBHOCTh. Alnbda, Oeta- U raMmma-uzinyuenus. CtpoeHue atoMmHoro siipa. HykinoHHas
MOZENIb aTOMHOTO siapa. M3oronsl. PagnoaktuBHble npespameHus. [lepuon mosypacnaga aTOMHBIX
sanep.

SnepHple peakuuu. 3aKOHBI COXPAHEHUS 3apsilOBOTO U MACCOBOIO YMCEN. ODHEPIHsl CBA3U
aTOMHBIX sgep. Cs3p Maccsl U 3Hepruu. Peakumu cuHTe3a u neneHus snep. VcrouHuku sHepruu
CoiHna u 3B€31.

SAnepHas sHepreTuka. JleiMcTBUS paAMOAKTUBHBIX U3Iy4YE€HUN HA )KUBBIE OPTAHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIEHUS.

CrieKTphl pa3aMyuHbIX I'a30B.

CrnexTp Bomopo/a.

Habmonienue TpekoB B kamepe BunbcoHa.

Pabora cuérurka MOHU3UPYIOMINX U3TYUEHUH.

. Perucrpauus n3inydeHus npupoIHbIX MUHEPAJIOB U IPOJYKTOB.
ﬂaﬁopamopnbw padomut u onvimol.

1. HabumtoseHue CIUIOMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIyUEHUSI.

ok wnNE

2. HccnenoBaHue TPEKOB: HM3MEPEHHME OSHEPrUM YacTULBI 10 TOPMO3HOMY MyTH (IO

dotorpadusam).

3. H3mepeHue paainoakTUBHOTO (poHa.

IToBTOpPHTE/IBLHO-000011IAO LN MOLYIb.

[ToBTOpHUTENEHO-0000IIAOIINIT MOIYJIb MPETHA3HAYEH [JII CHUCTEMATH3alMk M 000OIIeHUs
MPEIMETHOTO COJAEPKAHMUSI U OMbITa JIEATENbHOCTH, MPUOOPETEHHOTO NMPU H3YYEHUU BCEro Kypca
¢u3ukn, a Takxke A HNOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY JK3aMEHY IO (U3MKE JUIs
o0yyJaromuxcs, BEIOPAaBIINX 3TOT YUeOHBIH MpeamerT.

IIpn u3yyeHUM NaHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BBl IE€ATEIbHOCTH, HA
OCHOBE KOTOpBIX 0O€credyrBaeTcsl JIOCTH)KEHUE MPEeIMETHBIX W MeETalpeIMETHBIX IUIaHUPYEMBIX
pe3yabTaToB 00ydeHusi, (HOpMUpPYETCS €CTECTBEHHOHAy4Hass TI'PaMOTHOCTh: OCBOEHHE Hay4yHbBIX
METOIOB HUCCIICOBAHUS SBICHUIN NPUPOIBI U TEXHUKH, OBJIAICHUE YMECHUSAMHU OOBSACHITH (PH3UUECKUE
SBJICHUS, IIPUMEHSSI IIOJy4YEHHBbIE 3HaHMs, pellaTh 3aJauyd, B TOM 4HCIE KAYECTBEHHBIE U
JKCIEPUMEHTANIbHBIE.

[IpuHIMNMATBHO AEATENbHOCTHBIA XapakTep JaHHOTO pasjieNa peaau3yercs 3a CU4€T TOro, 4ro
o0yyJaromuecst BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM IPEIaraercs:



Ha OCHOBE NOJyYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBACHATH (DU3MUECKHE SBIICHUS B
OKpY>Karollel Mpupo/Jie ¥ MOBCEAHEBHOM KU3HU;
WCIIOJIb30BaTh HAYYHBIC METOJbl WCCIEAOBAaHUS (PU3NUCCKUX SIBICHHUNA, B TOM YHUCIE JUIS
MIPOBEPKHU TMIIOTE3 U MOTYUCHHS TEOPETUUECKUX BBHIBOJIOB;
OOBSCHATH HAyYHBIE OCHOBBI HanbO0JIee BaKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTUMN, HAIIPUMED,
MPAKTUYECKOr0 UCIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA MPEBpAIICHUS U
COXpaHEHHUS BCEX M3BECTHBIX BUJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

N3ydyenne (u3mku Ha YpOBHE OCHOBHOIO OOIIEro OOpa30BaHHS HAMPABIEHO HA JOCTHUIKECHHE

JIMYHOCTHBIX, METANIPCAMETHBIX U IPEAMECTHBIX 06paSOBaTeJ'II>HI)IX PE3YIbTATOB.

B pesynbrare u3yuenus GU3MKU Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs y 00Yy4aromIerocs

OyayT cOpMUPOBAHKI CIEAYIONINE TNYHOCTHBIC PE3yIbTAThl B HACTH:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

MPOSIBIICHUE HHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (DM3HUECKON HAYKH;
IIEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUNUCKHUX YUEHBIX--(PU3HKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTh K AKTUBHOMY Y4YacTHUIO B OOCYXJEHHHM OOIIECTBEHHO 3HAYUMBIX U STHYECKHX
po0JIeM, CBA3aHHBIX C IPAKTUYCCKUM MPUMEHEHUEM JTIOCTHIKCHUHN (DU3HKU;

OCO3HaHHE BaXXHOCTU MOPAIbHO--3TUYECKUX MIPUHIIUIIOB B ACSITEILHOCTU YYEHOTO;

3) 3cTeTHYecKOro BOCTIUTAHMS

BOCTIPUATHE 3CTETUYCCKUX KauyeCcTB (PU3MYECKOW HAyKW: €€ TapMOHHYHOTO ITOCTPOCHWS,
CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUS:

OCO3HAHUE IIEHHOCTH (PU3WYECKONW HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTaBISAIONIEH KyIbTYpHI;

pa3BUTHE HAYYHOU JIFOOO3HATEIHFHOCTH, HUHTEPECA K UCCIIEA0BATEIbCKON IeSITEIbHOCTH;

5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAJIBLHOTO 0JIATONOJIYYMSI:

OCO3HaHHE IIEHHOCTH Oe3omacHoro obpa3a >KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BOKHOCTH TPAaBWJI OE30MacHOTO TOBEACHHUS Ha TPAHCIIOPTE, HA JIOPOrax, C JJIEKTPHUUYECKUM H
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

c(hopMUPOBAHHOCTH HaBbIKa pedIeKCUU, PU3HAHUE CBOETO MpaBa Ha ONMIMOKY U TAKOTO K€ IMpaBa
y IPYTOro 4eJl0BeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

aKTHBHOE Yy4YaCTHE B pEIICHWU TMPaKTUYECKUX 3aJad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpTraHMu3aIy, TopoJia, Kpas) TEXHOJIOTMYECKON U COIMAILHOW HAIMpPaBICHHOCTH, TPEOYIOIIUX B
TOM 4uCle U GU3NUECKUX 3HAHHIA,

MHTEpEC K MPAKTHUYECKOMY U3YUCHHIO MPOECCHii, CBI3aHHBIX ¢ (DU3HUKOIA;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

OpHUEHTAIM Ha NMPUMEHEHHE (PU3MUECKUX 3HAHUU JIJIs PEIICHUs 3a/Ja4 B 00JIACTH OKpYXKaromen
cpenbl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUM ISl OKpYKarouei
Cpenpbl;

OCO3HAHUE TJIO0ATBHOTO XapaKkTepa KOJIOTHIYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) ajanTanuu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpe/bl:

MOTPeOHOCTh BO B3aWMOJICHCTBUU TPU BBIMOTHEHUH HCCIEAOBAHUN W TMPOEKTOB (HU3UUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHHSM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IeITeIbHOCTD;

NMOTpeOHOCTh B ()OPMHPOBAHWU HOBBIX 3HAHHM, B TOM 4HCiIe (HOPMYIUPOBATH WJIEH, TTOHSATHSA,

TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;

oco3HaHue AePHUIIUTOB COOCTBEHHBIX 3HAHUKM U KOMIIETCHTHOCTEH B 001acTH (PU3UKH;
TUTAHUPOBAHKE CBOETO Pa3BUTHsI B MPUOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUI;



¢ CTPCMJICHHUC aHAJIM3UPOBATH U BBIABJIATHL B3aUMOCBA3U IMPUPOEI, O6IJ.I€CTBa 1 9KOHOMHUKH, B TOM
YHUCJIC C UCIIOJIb30BAHUEM (1)I/IBI/I‘ICCKI/IX 3HaHHI>i;

® OIICHKA CBOMX JCHCTBUU C Y4ETOM BIIMSHHUS HA OKPYXKAIOIIYIO CPEy, BO3MOXHBIX TJIOOQIBHBIX
IOCJICICTBUM.

METANIPEJMETHBIE PE3YJIbTATBI

B pe3ynpTaTe ocBOCHUS MPOrpaMMBbI 10 (pU3MKE HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y
oOywaromerocst  Oyayr  chOpMHUpOBaHBI  MeTampeIMeTHble  pe3yJbTaThl,  BKIIOYAIOIINE
MO3HABATEIbHbIC YHUBEPCAIbHBIE y4eOHBIC NEHCTBHUA, KOMMYHHUKATUBHBIC YHUBEPCAJIbHBIC YUeOHbIC
NeNCTBUS, PETyIATUBHBIC YHUBEPCAIbHbBIE YUeOHbIE TEHCTBUSI.

Ilo3HaBaTeabHbIE YHUBEPCAJIbHBLIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBrle Jlornyeckune AeiMcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKNA OOBEKTOB (SBICHHN);
YCTaHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCH(HKAIMHA, OCHOBAHUS JIsI 000OIICHHUS U
CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUYUS B paccMaTpUBaeMbIX (aKTax, MAHHBIX H
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

BBISIBJISITH NPUYMHHO--CJIEICTBEHHBIE CBSI3M TpU HM3yYeHUU (PU3HMUECKUX SBICHUH H
MIPOLIECCOB,  JI€lIaTh  BBIBOJABI C HCIOJB30BAHUEM JCAYKTMBHBIX M HWHAYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PU3UUYECKUX BEITHUUH;
CaMOCTOSITENIHO BBIOMpaTh CIOCO0 pelieHus yuyeOHOM ¢Qu3nueckol 3amaun (CpaBHEHHE
HECKOJIbKUX  BapHaHTOB  pelleHus, BblOOp Hambosiee TMOAXOMAIIEr0 C  y4ETOM
CaMOCTOSITENIbHO BBIJIEIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBUS.

MCI0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHNUS;

MPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY OIIBIT, HECJIOXXHBINH (PU3NUECKUii
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEI0BaHNE (PUZUUYECKOTO SIBICHNUS;

OLICHMBATh Ha MNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAIMIO, MOJIYYEHHYIO B XOJ€
MCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh 00OOIIEHUS U BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOJI0ICHNUS, OMIBITA, UCCIICI0OBAHMS;

MIPOrHO3MPOBATh BO3MOXKHOE JaibHeWIIee pa3BUTHE (PUINYECKHX IPOLECCOB, a TaKxkKe
BBIJIBUTATh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

OPUMEHATh pa3jIMyHble METO/bl, WHCTPYMEHTBHl M 3alpochl NpH IOHCKE M O0TOOpe
nH(OpMAIIUY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHOM (pru3ndecKoi 3a1a4u;
aHAJM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATh HHPOPMALIUIO PA3TUUYHBIX BHIOB
1 (hopM TpeICTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTHUMAJbHYIO (OpMYy TpeACTaBiICHUs HWHPOPMALUU H
WITIOCTPUPOBATh PEIIaeMble 33a4H HECTIOKHBIMU CXeMaMH, AUarpaMMaMi, HHOU Tpadukoii
1 X KOMOMHALMSIMHU.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble YueOHbIe 1eHCTBHUA:



B X0Jie 00CYX/IeHUsI y4eOHOro Marepuaia, pe3yabTaToB Ja0OpaTOpHBIX padOT U MPOEKTOB
3a71aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYX/1aeMOil TEMBI U BBICKa3bIBaTh UJCH, HAIlCICHHBIC HA
pelIeHHe 3aJauu 1 Moiep kanue 01aroxKenaTeaTbHOCTH OOIEHHS;

COIOCTABIISITH CBOM CYXKJICHHS C CY)KICHUSMH APYI'MX YYaCTHHKOB JWAlIora, OOHapyKUBaTh
pa3IM4MUE U CXOICTBO MO3ULIMIA;

BBIPaXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATh PE3YJIbTAaThl BHIMOJHEHHOTO (PU3NYECKOro ombITa (IKCIEPHMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

MOHUMATh W HCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW M HMHIMBHIYAJHLHOH PabOTHI IpH
peleHNH KOHKPETHON (PU3NUECKO MPOoOIIeMbl;

NpUHUMATh IIEJTM  COBMECTHOH JEATENbHOCTH, OPraHU30BBIBaTh JEHCTBUS 1O €€
TOCTIDKEHHUIO: PAcHpeiessaTh PO, OOCYKAAaTh MPOIECCHl W PE3ylIbTaThl COBMECTHOMN
paboTbl, 00001IaTh MHEHUST HECKOJIBKHX JIFOJIEH;

BBITIOJIHATH CBOKO YacTh pabOThl, JOCTHras KadeCTBEHHOTO pe3yibTaTa II0 CBOEMY
HAaIpaBJICHUIO 1 KOOPIUHUPYSI CBOU JCHCTBHUS C APYTHMMH WICHAMU KOMaH]IbI;

OLIEHUBATh KAa4eCTBO CBOEro BKJIaJa B OOLIMI NPOAYKT MO KPUTEPHUSM, CAMOCTOSATEIBHO
cOpMyIHPOBAaHHBIM yYaCTHHUKAMU B3aHMO/ICHCTBUSL.

PeI‘y.J'IﬂTHBHI)Ie YHHUBEPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA

Camoopranmusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYyalUAX, TPEOYIOIIUX Ji peHICHUS
(bu3nYecKuxX 3HaAHUH;

OpPUEHTUPOBATHCS B Pa3IMUHBIX NOJIX0JaX MPUHATHS pelIeHUH (MHAUBUAYAIbHOE, IPUHATHE
peleHus B rpyIiie, IPUHATHE pelleHui rpymnmnoil);

CaMOCTOSITENIbHO ~COCTaBIIATh QITOPUTM pelleHus (U3WYEeCKOM 3aJaud WM IUIaHa
UCCIIEIOBAaHUsI € Y4YETOM MMEIOLIUXCS PECypCcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh IIPEAIaraéMble BAPUAHTHI PEIICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a pEIlIeHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallU U IpeJylaraTh IJIaH €€ N3MEHEHNUS;

OOBSICHATh TPUYMHBI JOCTHXKEHHs (HEIOCTHIKEHHUS) pe3yNbTaToB JEATEIbHOCTH, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh (B TOM YHCIE B XOJI BBIMOJHEHUS (U3NUYECKOTO
WCCIIETOBaHMS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHUBIINXCS CUTYallHi,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa LU U YCIOBUSM;

CTaBUTH ce0sl Ha MECTO JAPYroro YeJIoBEeKa B XOJI€ CIopa WIM IUCKYCCUU HA HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToro;

IIPU3HABATh CBOE IPABO Ha OLIMOKY MPH PEUICHNH (PU3MUECKUX 3a/1ad WIN B YTBEPKACHUAX
Ha Hay4yHbI€ TEMBbI U TAKOE K€ MPABO JPYroro.



INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOydyenus B 7 KJjacce TNpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE TOJDKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

UCTOJIb30BATh MOHATHUS: (PU3UYECKHE M XUMHUYECKUE SIBJICHUSA, HAOIIOJCHNE, YKCIIEPUMEHT,
MO/IeJIb, TUIIOTE3, €AUHULIBI (PU3UUYECKUX BEJIMUUH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS
BemecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHHYECKOEe IBWKCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TPAaeKTOpHUs, PAaBHOACHCTBYIOUIAas cuia, Aedopmarus
(ynpyras, niaactu4eckas), HeBECOMOCTb, COOOIIAOIINECS COCY/IbI;

pasznmuyarh sBiueHus (AudQy3us, TEmIoBOe BUKEHHWE YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBYDKEHUE, HEPaBHOMEPHOE JBWXKCHME, WHEpLus, B3aUMOJAEHUCTBHE TeEJ, pPaBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOW OCBhIO BpallleHUs, Nepefaya JaBieHUs TBEPIBIMU TEJIaMH,
KHUIKOCTSIMA W Ta3aMmH, aTMocepHOe [aBJCHWE, IUIaBaHHE TN, IPEBPAIICHUS
MEXaHUYECKOH PHEPTruu) 1O OMHCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIE€MOHCTPHUPYIOLIUX JAHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUYECKHUX SBICHUN B OKpPYXKAIOIIEM MHpE, B TOM
yucie (U3NYecKHe SBJICHUS B MIPUPOJIE: MIPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSAMU B
KHUBOM M HEXHBOH Npupoje, ACUCTBUE CHUIIbI TPEHUS B NPHUPOJAE U TEXHHKE, BIUSHHE
aTMOC(epHOTO AaBJICHHS Ha )KMUBOH OpraHu3M, IJIaBaHUE PBIO, phIYaru B TEJIE YEIIOBEKa, IIPH
3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIIEIATH CYHIECTBEHHBIE CBOWCTBA
(mpu3HaKy) PpU3NUECKUX SIBICHUM;

OINMCHIBATh HM3YYCHHBIC CBOWCTBA TeJN W (pU3MUYecKHe SBICHHS, HCIONB3YS (u3mueckue
BEIMYMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMsl, ITyTh, CKOPOCTb, CPEHSS CKOPOCTH,
CHjla YNpYrocTH, CHja TSDKECTH, BeC Tella, CHJla TPEHUs, AaBlieHHe (TBEpIOro Tena,
KHUJIKOCTH, Ta3a), BHITAJIKUBAIOIIAs CHJIAa, MEXaHUYecKass paboTa, MOUIHOCTH, IJIEYO CHIIBI,
MOMEHT CHJIBI, KO3()(HUIMEHT T1ONIe3HOT0 NEHCTBHS MEXaHW3MOB, KHHETHYECKash |
MOTEHIMAJIbHasl PHEPrus), NpU OMNMCAHUM NPABMIBHO TPAKTOBaTh (U3UUECKUN CMBICH
UCMOJb3yEeMbIX BEJIMYMH, UX 0003HAUEHUS MU €AWHUIBl (PU3UYECKUX BEIMYUH, HAXOIUTh
(bopMyITBI, CBSI3BIBAIONINE TAaHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH
rpadMKy H3yYeHHBIX 3aBUCUMOCTEN (PM3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOWMCTBA Tel, (U3NYECKHUE SBJICHUS WM TPOIECCHI, HMCIIONB3YS IpaBHiIa
CIIO)KEHHsI cuil (BAOJNb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
NPaBUJIO paBHOBecHs pbruara (0J0Ka), «3070TOE MPABHIO» MEXAHWKH, 3aKOH COXpaHEHUS
MEXaHUYECKOH SHEPTHH, TIPH STOM JaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3aIHCHIBATh
€r0 MaTeMaTHYEeCKOE BHIPAKEHHE;

OOBSICHATh (PU3MUECKUE SBICHUS, MPOIECCH U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid TMPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBISTH NMPUYNHHO--CIIEJICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHWE U3 1—2 JIOrMYecKHX IIaroB ¢ Omopod Ha 1-2 M3y4EeHHBIX
CBOMCTBA (pU3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTb pacyéTHbIC 331a4 B 1—2 IEHCTBHSI, UCTIONB3Ys 3aKOHBI M (DOPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckre BETUYMHBL: HA OCHOBE aHAJIM3a YCIOBHS 33Jayll 3alMChIBaTh KPATKOE YCIIOBHE,
MOJICTABIATh (PU3NYECKHE BEIUYMHBI B (OpPMYJIbl M MPOBOAUTH pPACUEThl, HAXOIUTh
CIpaBOYHBIE JaHHbIE, HEOOXOIUMBIE A DPELICHHs 3a]ad, OLIEHUBATh PEATUCTHUYHOCTD
MOJTyYeHHOM (pr3nyeckoi BEIMUMHBI,

pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOUIM (U3UUECKUX METONOB, B
OIMCaHUU MCCIIEJOBAHUS BBIIEIATH MPOBEPSIeMOE MPEANOI0KEeHNE (TUIIOTE3Y), pa3nuyarb 1



MHTEPIPETUPOBATh IMOJIYYEHHBIH pe3yibTaT, HaXOAWTh OIIMOKM B XOJAE OIbITa, JejaTh
BBIBOJIBI I10 €r0 pe3yJibTaTaM;

MIPOBOAUTH OMBITHl MO HAOIIOACHUIO (PU3MUECKHUX SIBICHUNA WM (PU3NYECKUX CBOMCTB TEI:
(hOopMyIIMpPOBaTh MPOBEPSEMBIC MPEANOIOKECHHS, COOMPATh YCTAHOBKY M3 TPEIIOKCHHOTO
000pynoBaHus, 3aMIUCHIBATH XO/1 ONbITa U (DOPMYITHPOBATH BHIBObL;

BBITIOJIHATE TPSMBIE U3MEPEHUS PACCTOSHHS, BPEMEHH, MAacChl Tella, 00b&Ma, CHIIBI H
TEMIIEpPAaTypbl C HCIOJIB30BAHUEM aHAJOrOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHus MpuOOpPoB ¢ YUETOM 3aJaHHON aOCOMIOTHON MOTPEIIHOCTH U3MEPEHU I
MPOBOAUTH HMCCIEIOBAHUE 3aBUCUMOCTH OIHOW (DU3MUECKON BEIMYMHBI OT JAPYro ¢
MCIOJIb30BAaHUEM NPSIMBIX W3MEpPEHUil (3aBUCUMOCTH IMYTH PaBHOMEPHO JIBIIKYILErOCs Tella
OT BPCMCHHU ABMKXCHUA TCJIa, CUJIbI TPCHUA CKOJIBXKXCHUA OT BECa TCJIa, KA4YCCTBa O6pa60TKI/I
HOBerHOCTCﬁ TCJII W HE3aBUCUMOCTH CHJIBI TPCHHA OT ILJIOaAu COIMPUKOCHOBCHHA TCII,
CHJIBI YIIPYTOCTU OT Y/UIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00BbEMa MOrpyKEHHOM
YacTH TeJia U OT TUIOTHOCTH KUAKOCTHU, €€ He3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIyOUHBI,
Ha KOTOPYIO NOTPYKEHO TEJIO0, YCIOBHM IJIaBaHUA TeEJl, YCIOBUW pPaBHOBECHUS pbluara
OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUHM Y4EOHOTO HCCIICOBAHMS, COOMPATh YCTAHOBKY U
BBITIONIHATh HW3MEPEHHS, CleAysd TMpeAIOKEHHOMY IUIaHy, (UKCHUpOBaTh pe3yabTaThl
MOJIYYEHHON 3aBUCHUMOCTH (PH3UYECKMX BEIMYUH B BHJE MPEAJIOKEHHBIX TaOIUIl |
Fpa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM HCCICAOBAHMA,

MIPOBOJUTH KOCBEHHbIE N3MEPEHHs PU3NUYECKUX BEUYHMH (IIJIOTHOCTh BEIIECTBA KUAKOCTU U
TBEPAOrO TENa, CHUJIa TPEHUS CKOJIBLKEHUS, JAaBJICHUE BO3/lyXa, BBITAJKUBAIONIAs CHIIA,
NEUCTBYIOIAsE Ha TOTPYKEHHOE B KHUAKOCTh TeENO, KOI(PPHUIMEHT TMOJE3HOro ICHCTBUA
MPOCTBIX MEXAHU3MOB), CIENYS MPEAIOKEHHOM UHCTPYKLUUU: MPU BBITOJIHEHUH U3MEPEHUMN
coOupaTh HIKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHHUE UCKOMOW BEIHUHHBI,
cOOTIOAATh MpaBUiIa TEXHUKHU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 00OPYIOBAHHEM;
yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIINEcs COCYAbl, OapoMeTp, phluar, MOJABIKHBIN M HEOJBHKHBIH
0JIOK, HaKJIOHHAs TIJIOCKOCT;

XapaKTepU30BaTh MPHUHIIUIBI ACUCTBUS M3yYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOMCTB C
Omopol Ha uX omnucaHus (B TOM YHCJE: TOJIUIUIHUKH, YCTPOWCTBO BOJOMPOBOIA,
THUAPABIMYECKUI TIPECC, MAaHOMETpP, BHICOTOMEp, MOPIITHEBOW HACOC, apEOMETP), UCTIONb3YS
3HaHHUA O CBOWCTBaX (DU3MUECKUX SBICHUH M HEOOXOAUMBbIE (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJIUTH IPUMEPHI (HAXOAUTh HH(DOPMAIIHIO O IPUMEPaX ) MPAKTUIECKOTO UCIIOJIb30BAHUS
(U3UYECKUX 3HAHWM B TOBCEIHEBHOM JKM3HU JUIA oOOecrnedeHus O€30MacHOCTH MpHU
oOpalleHuu ¢ NpudopaMM M TEXHMYECKHMHU YCTPOWCTBAMH, COXPAHEHHUS 3[0pOBbS U
COOJTFOICHHSI HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIIEH cpee;

OCYIICCTBJIATH OT60p HUCTOYHUKOB I/IH(bOpMaHI/II/I B I/IHTepHeTe B COOTBETCTBHU C 3alaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCSA 3HAHUW U IYTEM CPABHEHUS Pa3IMYHBIX
MCTOYHUKOB BBLACTATH HH(OPMAINIO, KOTOpPask SABISETCS MPOTUBOPEUUBOM UM MOXET OBITh
HEJI0CTOBEPHOI;

UCTOJb30BaTh TPH BBIMOJHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO--TIOMYJISIPHYIO JUTEpaTypy
(bu3MYeCKOTo CcoJNlepKaHus, CIIpaBOYHBIE MaTepualbl, pecypchl cetu HHTepHeT, BianeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi MHPOPMAIMM U3 OJHON 3HAKOBOM
CHCTEMBI B IPYI'yIO;



co3llaBaThb COOCTBEHHBIE KpAaTKUE NHCbMEHHBIE M YCTHBIE COOOINEHUS Ha OCHOBE 2-3
UCTOYHHUKOB HMH(POpPMALUU (U3UUECKOrO COJAEpKaHHs, B TOM 4YHcie MyOJIMYHO JenaTh
KpaTKHe COOOIIEHUS O pe3yiabTaTax IPOEKTOB WIM YYEOHBIX MCCIECOBAHUH, MPH ITOM
IpPaMOTHO HCIIOJIb30BaTh U3YyYCHHBIN MOHATUIHBIN ammapar Kypca (U3HMKH, COMPOBOXKIATH
BBICTYIUICHHE ITPE3CHTALINEH;

IIPU BBITMOJIHEHUH Y4EOHBIX IPOSKTOB U HCCIEIOBAHNIN pacpeaessaTh 00SI3aHHOCTH B TPYIIIIE
B COOTBETCTBMM C IIOCTABICHHBIMU 3a/1a4aMH, CJICIUTh 32 BBIIIOJIHEHUEM IlJIaHa ACHCTBHM,
aJIcKBaTHO OLIGHUBaTb COOCTBEHHBIH BKJaJ B JESTEIbHOCTb TIPYIIIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMO/JIEHCTBUE, YUNThIBasi MHEHUE OKPYKAIOIIHX.

K konmy oOydyenus B 8 KJjacce mpeaMeTHBbIE pe3ylbTaThl Ha 0a30BOM YPOBHE OJDKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH y OOYUAIOLIUXCSl YMEHHI:

WCIIOIB30BaTh TMOHSATHSA: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperatHble COCTOSIHHSI BEIIeCTBA, KpHUCTAJUIMUECKHe U amopdHbIe Tena,
HACBIIIEHHBIA M HEHACBHIIEHHBIM Tap, BIAXHOCTh BO3[yXa, TeMmIepaTypa, BHYTPEHHSs
SHEPTHUsl, TETJIOBOM JBUTATEIb, SJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsii, IICKTPUIECKOE TOJIe,
MIPOBOTHUKY U JIUDJICKTPUKH, IOCTOSTHHBIN 3JIEKTPUUYECKUM TOK, MArHUTHOE TIOJIE;

pa3nuuarh sBJIEHUS (TEIUIOBOE pacCUIMpEHUE U CXKaTHe, TeIJIonepeaaya, TemIoBOe
paBHOBECHE, CMauMBaHUE, KAMWUISPHbBIC SBICHUS, UCIApEHUEe, KOHJEHCAllus, IJIaBJICHUE,
Kpuctainu3anus  (OTBeplAeBaHME), KHUIEHHe, Terulonepenadya  (TEIIONPOBOIHOCTD,
KOHBEKIIUS, W3JIYYCHHUE), OJCKTPU3AIMSA TeJ, B3aUMOJACHCTBUE 3aps0OB, JCUCTBUS
JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TIOJI Ha TIPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAsI MHIYKIIHS) TIO OMMCAHUIO UX
XapaKTepHBIX CBOWCTB W HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (QHU3NYecKoe
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYXAIOIIEeM MHpE, B TOM
yucie (U3MYeCKue SIBICHUS B TPHUPOJE: MOBEPXHOCTHOE HATSKEHHE W KalWJUISIPHBIC
SBJIGHUSl B IpPUPOJIE, KPUCTAJUIBI B mpupojae, uzinydenue CoiHia, 3aMep3aHue BOIOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, JJCKTPUYECKUE SIBICHUS B
aTMocepe, IMEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMJITH, JIpei( MOIT0COB,
pOJIb MAarHUTHOTO TIOJIS JJisi JKU3HU Ha 3emJie, TOJSIPHOE CUSIHHE, TIPH 3TOM TMEPEBOJIUTH
MPAaKTUYECKYI0 3a7ady B Y4eOHYIO, BBIJICTSATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(U3HYECKUX SIBICHUN;

OMHCHIBAaTh M3YYCHHBIC CBOMCTBA Tel M (U3MUECKHUE SBICHUS, HUCIOJB3yS (U3UUYECKHE
BEJIMYUHBI (TeMmmeparypa, BHYTPEHHSSI SHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh  BEILIECTBa,  yJelbHAs  TEIJIOTa  IUIABJIICHMS,  yJelbHAs  TEIJIoTa
napooOpa3oBaHusi, YyAeNbHas TEIJIOTa CrOpaHusl TOIUIMBA, KOA(POUIMEHT IOJIE3HOTO
JIEHCTBUS TEIIJIOBOM MAITMHBI, OTHOCUTENbHAS BIAKHOCTHh BO3/yXa, JIEKTPUUYECKUHN 3apsij,
cuia TOKa, DIEKTPUYECKOE HalpsDKEHUE, CONPOTUBIIEHHE TPOBOAHMKA, YJEIbHOE
COMPOTUBIIEHUE BEIUIECTBAa, padOTa M MOIIHOCTH JJIEKTPHUYECKOrO TOKAa), MPHU OMUCAHUU
MPaBWIbHO TPAKTOBaTh (PU3UYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, OOO3HAYEHUS H
€AMHULIBI (PU3NYECKUX BEITUYHMH, HAXOIUTHh (POPMYIIbI, CBA3BIBAIOLINE JaHHYIO (U3UUYECKYIO
BEJIMYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTh TpapuKd M3YYEHHBIX 3aBUCUMOCTEH
(U3MYECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA Tell, (U3MUYECKUE SBICHHSI U IMPOIECCHI, UCTOIb3Ys] OCHOBHBIC
MOJIOKEHUS ~ MOJICKYJSIPHO--KUHETUYECKONM TEOpPUM  CTPOCHHUS  BEIIECTBA, MPUHLUII
CYINEpHO3UINH ToJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH Oma



JUIS ydacTKa 1ienu, 3akoH J[xoyms—JIeHna, 3aKoH COXpaHEHUs SHEPruH, IpH TOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHHE;
OOBSCHATH (hPU3MUECKHE MPOIIECCHl U CBOICTBA Tell, B TOM YHCIE U B KOHTEKCTE CHUTYyalui
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH I[PUYUHHO-CIEACTBEHHBIE CBS3H,
CTPOUTh OOBsICHEHHWE M3 |—2 JOTMYECKHMX IIaroB C OMOpON Ha 1—2 HM3yYEHHBIX CBOMCTBA
(bu3nyecKuX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemars pacy€THbIe 3a/1a4 B 2—3 IEHCTBUS, UCIIONIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE
(dbu3nyecKre BEJIMYMHBL: HA OCHOBE aHAJIM3a yCIOBHS 3a/1ayMl 3alHMChIBaTh KPAaTKOE YCIOBUE,
BBISIBIIATh HEJOCTATOK JAHHBIX MJIS pEIICHUs 3a/1a4d, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOO0XoAUMBIE Ui €€ pPelIeHHs, TPOBOANUTh PACUETHI M CPABHHUBATDH IMOJIyYCHHOE 3HAYCHUE
(bu3nyecKoil BeMYNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIM (PU3NIECKUX METOJIOB,
UCIIOJIb3YSl OMMCAHUE HCCIEIOBaHUS, BBIACIATh MPOBEPSIEMOE MPEANOI0KEHUE, OLICHUBATD
MPaBIJIBHOCTbH MOPSIIKA MPOBEICHUS UCCIICIOBAHMUS, JIEJIaTh BBIBOIBL;

MPOBOAUTH OMBITHI MO HAOTIOACHHUIO (PU3NYECKUX SBICHUN WM (PU3MUYECKUX CBOWCTB Tell
(KanuJuUTApHBIE SBIICHHS, 3aBHCHMOCTH JaBICHHS BO3J1yXa OT ero o0bEMa, TeMmepaTypsl,
CKOPOCTH IIpolLiecca OCTBbIBAaHWS W HAarpeBaHUs NpU HU3IYYEHUHM OT I[BeTa H3JIydarolei
(mornomaroniei) MOBEpXHOCTH, CKOPOCTh UCHApEHUsi BOJABI OT TeMIEpPaTyphl KUAKOCTU U
wiomaan €€ MoBEPXHOCTH, SJIEKTPU3AIMS TeNl U B3aUMOJCHCTBUE AIIEKTPUUYECKUX 3apsJIOB,
B3alMO/JICIICTBUE MOCTOSIHHBIX MAarHUTOB, BU3yaJU3allis MarHUTHBIX IOJEH IMOCTOSHHBIX
MarHuTOoB, JIEUCTBUS MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  AJIGKTPOJBMIraTesiss IOCTOSHHOTO TOKa): (OpMYyJIUpOBaTh MpPOBEpsieMble
MPENOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOI0 000py/10BaHUs, OMUCHIBATH X0
ombITa ¥ (POPMYITHPOBATH BHIBOIBL;

BBIIIOJIHATH NPSAMbIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa, CHJIbI
TOKa, HANpPsDKEHUS C HCIOJb30BAHHWEM aHAJOIOBBIX NMPUOOPOB M JATYUKOB (PU3MUECKHUX
BEJIMYMH, CpPaBHUBATh pE3yJbTaThl M3MEPEHMH C Yy4YETOM 33JaHHOM  aOCOIIOTHOM
MOTPEUIHOCTH;

MPOBOJIUTh HCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (U3MUECKOW BEIMYMHBI OT JAPYrod ¢
UCIOJIb30BAHUEM NPSMBIX HW3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIICHHS NMPOBOJHUKA OT €ro
JUIMHBI, IUIOHNIAJM IIONIEPEYHOT0 CEYEHMS M YAEIbHOIO CONPOTHUBIEHUS BEIIECTBA
MPOBOJHMKA, CHJIBI TOKA, WAYIIETO uYepe3 MPOBOAHMK, OT HANpPSDKEHUS Ha IPOBOJHUKE,
UCCIIEIOBaHNE TOCIEAOBATEIbHOIO M  MAapajuIeIbHOTO  COEIMHEHUN  MPOBOJHHUKOB):
IUIAHUPOBATh HCCIIEJIOBAaHWE, COOMpATh YCTAHOBKY M BBINONHATH HW3MEPEHHS, CIETYs
MpeNIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3yabTaThl MOJTYYCHHONW 3aBUCHMOCTH B BUJE
Tabnui u rpaduKoB, JAeTaTh BHIBOABI IO Pe3yabTaTaM UCCIIeI0BaHUS;

IPOBOJIUTh KOCBEHHBIE M3MEpEHUs (U3UUYECKUX BEIMUUH (yIelbHas TEIIOEMKOCTb
BEIIECTBA, COMPOTHBIICHHE MPOBOJHHKA, pabOTa M MOIIHOCTh 3JIEKTPHYECKOIO TOKA):
IUIAaHUPOBATh ~ MU3MEpPEHHUs, COOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTAaHOBKY,  CIeAys
MPEAJIOKEHHON MHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BEJIMUUHBIL;

coOJTr01aTh MpaBUiia TEXHUKK O€30IaCHOCTH MpHU paboTe ¢ J1abopaToOpHBIM 00OPYI0BAHHEM;
XapaKTepu30BaTh MPUHLMUIIBI AEUCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOpOM Ha MX ONMCaHMUs (B TOM 4YHCIE: CUCTEMA OTOIUIEHHsI JOMOB, TUITPOMETp, MapoBas
TypOuHa, aMIIepMeETD, BOJIBTMETD, CYETUHK JJIEKTPUYECKON JHEpruu,
AJIEKTPOOCBETUTENIbHBIE  MPUOOPBI, HArpeBaTEIbHBIE  AJIEKTPONPUOOPHI  (TIPUMEPHI),
ANEKTPUYECKUE MPETOXPAHUTEH, SJIEKTPOMArHUT, 3JIEKTPOABUIaTEelb MOCTOSIHHOTO TOKA),



UCMOJNb3ys 3HAHUS O CBOMCTBAX (M3MYECKUX SBICHMH M HEOOXoauMble (usnueckue
3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTEIbHbIE IPUOOPHI 110 CXEMaM U
CXEMaTU4YHBIM PHUCYHKaM (KHUJAKOCTHBIM TEPMOMETp, TEPMOC, MCHUXPOMETP, TUTPOMETP,
JBUraTellb BHYTPEHHEIO CrOpaHUsA, JJIEKTPOCKON, PpEeocTaT), COCTaBIATh  CXEMbI
NMEKTPUYECKUX LENEH C IMOCIEAOBATENbHBIM U IApaUICIbHBIM COCAWHEHHEM 3JIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAUEHUS JIEMEHTOB 3JIEKTPUUECKUX LETEH;

IPUBOAUTH IPUMEPHI (HAXOAUTh MH(OPMAIMIO O IPUMEPaX) MPAKTUYECKOTO UCTIOIb30BaHUS
¢u3nveckux 3HAHUN B TIOBCEAHEBHOM KHM3HHM s obOecredeHus O€30MacHOCTH IpH
oOpamieHun ¢ npubopaMH U TEXHUYECKHMMM YCTPOMCTBaMH, COXpPAHEHHUS 3I0POBbSI H
COOJIIOICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKpYXKarollel cpene;

OCYIIECTBIISATh MOMCK HMH(pOpMau (U3NYECKOro cojaepkaHusi B VIHTepHETe, Ha OCHOBE
UMEIOIUXCA 3HAaHUM M NYTEM CpPaBHEHUS JOINOJHUTEIbHBIX HCTOYHUKOB BBIICIATH
uH(OpMaIIHIO, KOTOPasi ABJISIETCS IPOTUBOPEUUBOI UIIM MOKET ObITh HEIOCTOBEPHOM;
UCMOJb30BaTh IPH BBINOJHEHUM Y4YeOHBIX 3aJaHUi Hay4dHO--TIONMYJIAPHYIO JIUTEpaTypy
(GU3NYIEeCKOTO COJepKaHUs, CHPAaBOYHBIE MaTepHAIbl, pecypchl cetu VHTepHeT, BialueTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, IMpeoOpa3oBaHusi MH(GOpPMALMU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3llaBaTh COOCTBEHHBIE IUCHMEHHBIE M KpaTKWE YCTHBIE COOOmEeHHus, 0000mas
MHGOpPMALMI0O M3 HECKOJIBKMX HCTOYHUKOB (U3MYECKOTO COACp)KaHUs, B TOM 4HCIE
NyOJINYHO MPECTABIATh PE3YJbTaThl MPOSKTHON WIIM MCCIIENOBATENIbCKON AEATeIbHOCTH,
IpU ATOM TPAMOTHO MCIIONb30BaTh HM3YUEHHBIM TOHATUHHBIA ammapar Kypca (QHU3UKH,
CONPOBOXK/IATh BBICTYIUICHUE IIPE3CHTALIMEH;

IpU BHINOJHEHUH YYE€OHBIX TPOEKTOB M HCCIENOBAaHUN (PU3MYECKHX IPOIECCOB
pacnpenenatb 00s3aHHOCTH B IPYIIIE B COOTBETCTBUU C ITOCTABJIEHHBIMU 33Ja4aMu, CIEIUTh
3a BBINOJHEHUEM IIIaHA [JEHUCTBUH M KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHHWBATH
COOCTBEHHBIH BKJaJ B JEATEIbHOCTb TIPYMIbl, BbICTPaUBaTh KOMMYHHMKATHBHOE
B3alMO/ICIICTBHE, TPOSBIISAL FTOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHnmy oOyuenuss B 9 kJjacce mIpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCSl YMEHUH:

UCIIOJIb30BaTh  TMOHATHUS: cHUcTeMa  OTcuéra, MaTepuajgbHas TOYKa, TPaeKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro JBWXEHUs, nedopmanus (ymnpyras, IUIacTHUEcKas),
TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH,
abCOMIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPJOro Teja, paBHOBECHE, MEXaHHYECKHe
KojeOaHusi U BOJIHBI, 3BYK, HHPPa3BYK U YJIbTPa3BYK, JIEKTPOMArHUTHbIE BOJHBI, IIKaJa
3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb, CHEKTPHl MCITYCKaHUS U
MOTJIOIIEH U, anb(a-, 0eTa- 1 raMMa-u3Iy4eHus, U30TOIIb, SiAepHast YHEPreTHKA,;

paznuyath sABJIEHUSA (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHENHOE JIBUJKEHUE,
PaBHOYCKOPEHHOE TMpPSMOJIMHENHOE JBM)KEHHE, CBOOOJHOE TNaJeHHE Tel, PaBHOMEPHOE
IBYDKEHUE 110 OKPY)KHOCTH, B3aUMOJEHCTBUE TE€J, PEaKTHBHOE JBI)KEHHUE, KOJIeOaTelnbHOEe
IBIDKEHUE (3aTyxXarolllie M BBIHYKACHHBbIE KoleOaHMs), pPE30HAHC, BOJHOBOE JIBUXKEHUE,
OTpaXKEHHE 3BYyKa, NMPSIMOJIMHENHOE pacHpOCTPAHEHUE, OTPAKEHUE M NPEIOMIIEHHE CBETA,
MIOJTHOE BHYTPEHHEE OTPAKEHHE CBETa, Pa3jIoKeHHE OEJOro CBETa B CIEKTP U CIOXKECHUE
CIEKTPAJIBHBIX L[BETOB, TUCIEPCUS CBETA, €CTECTBEHHAs PAJINOAKTUBHOCTh, BOSHUKHOBEHUE
JMHEWYaToro CIEKTpa WM3JIydyeHMs) IO ONMCAHUIO UX XapaKTEePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;



pacro3HaBaTh MPOSBICHNUE U3YyYCHHBIX (PU3NYECKUX SIBICHUH B OKpYy)KaroueM Mupe (B TOM
quciae GU3NYEeCKue ABJICHHUS B IPUPOJE: NPUWINBbI U OTJIMBBI, ABHXKEHHE MIaHeT CONHEeYHOI
CUCTEMBI, PEAKTUBHOE JIBUJKEHUE >KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBI, LIYHAMM, 3XO, I[BETa TEJ, ONTUYECKHUE SIBJICHUS B
npupoje, Ouonoruyeckoe AEHCTBHE BHUIUMOIO, YIbTPa(HOIETOBOIO M PEHTTEHOBCKOI'O
U3IYy4YeHUH, €CTECTBEHHBIH paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIyYd, paJUOAKTHUBHOE
U3JIy4E€HUE NPUPOJHBIX MHUHEPAJIOB, ACHCTBUE paJAMOAKTUBHBIX H3JIyYEHUH Ha OpraHu3M
YeJoBeKa), NpPU OTOM TMEPEeBOAUTh NPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIACIATDH
CYILIECTBEHHbIE CBOIMCTBA (IpU3HAKN) (PU3MUECKUX SIBICHUM;

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUECKHE SIBICHMSA, HCIONB3Ys (hu3mueckue
BEIMYMHBI (CpeJHSAs M MIHOBEHHas CKOPOCTb Tejla IpU HEPaBHOMEPHOM JIBUXKEHUH,
YCKOpEHUE, MepeMelleHue, MyTh, YIJIoBas CKOPOCTh, CUJIa TPEHUs, CUJIa YOPYTOCTH, CHUJa
TSYKECTH, YCKOPEHHUE CBOOOJHOIO IMaJeHHs, BEC Teja, UMILYJIbC Te€a, UMILYJIbC CHJIBIL,
MexaHuuyeckas paboTa M MOILHOCTb, IOTEHUHUAIbHAs HSHEPrusl Tejia, IOJHATOrO Haj
MIOBEPXHOCTBIO 3€MJIM, IOTEHIMAIbHAS YHEPTUS CHKATON MPYKUHBI, KHHETUYECKask SHEprus,
[IOJIHAsi MEXaHUYecKasi SHEprusi, MepuoJl MU 4acTora KojeOaHWi, JJIMHA BOJHbBI, IPOMKOCTh
3ByKa U BBICOTa TOHA, CKOPOCTb CBETa, [OKA3aTelb MPEJIOMIICHUS CPE/bl), IPU OMHUCAHUU
MPaBUIBHO TPAKTOBAaTh (DU3MUYECKUA CMBICI HCIIONB3YEMBIX BEIWYHH, OOO3HAYCHHS U
eMHULIBl (PU3NYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (DU3MUYECKYIO
BEIMYMHY C JpPYI'MMU BEJIUYMHAMM, CTPOUTh TIpadUKUd H3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEINYHH,

XapaKTepu3oBaTh CBOMCTBa Tel, (U3MYECKHE SBJIEHHS M IPOLECCHI, HCIOJb3Ysl 3aKOH
COXPAHEHUs DSHEPruu, 3aKOH BCEMUPHOTO TATOTEHHUS, MPHUHLMII CYNEPIO3ULUU CHUII,
MPUHLMIT OTHOCUTENbHOCTH ['ammies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMITYJbCA,
3aKOHBI OTPAKEHUS M INPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHHUs 3aps0BOIO M MacCOBOTO
qucen MpU SAACPHBIX PEaKLUAX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA U
3aMyChIBaTh €r0 MATEMaTUUYECKOE BBIPAKECHHUE;

OOBICHATH (PU3MYECKHE MPOLECCHl U CBOWCTBA TeJl, B TOM YHCIE U B KOHTEKCTE CUTYaI[Hil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBbIBISATh MPUUYMHHO--CIEACTBEHHbIE CBS3H,
CTPOUTH OOBSICHEHHE W3 2—3 JIOTMUYECKUX IIAaroB ¢ ONOpOM Ha 2—3 HM3Y4YEHHBIX CBOWCTBA
(bu3NYeCKUX SIBICHUH, PU3NUECKUX 3aKOHOB UITH 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3ajaud (ONuparomMecs Ha CUCTeMY U3 2—3 ypaBHEHHMii), HCIOIb3Ys
3aKOHBI M (POPMYJIBI, CBSI3bIBAIOIINE (DU3UYECKHE BEJIWYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS
3aJlayM 3aMUChIBATh KPATKOE YCIOBHUE, BBIABIATH HEJOCTAIOLINE WM M30BITOYHBIE JAHHBIE,
BbIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE MJSi PEHICHUs, MPOBOJIUTH Ppacd€Thl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYSHHOT0 3HaYeHUS (PU3NYECKON BETUUNHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (U3NYECKUX METOJIOB,
HCIOJIb3YSl OIMCAHUE HCCIENO0BAHUS, BBIACIATh MPOBEPSIEMOE MPEATIOIOKEHUE, OLICHUBATD
IIPaBWIBHOCTh TMOpPsAKa MPOBEACHUS MCCIEN0BaHUsA, AENaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAECHUHN U OIBITOB;

MPOBOJIUTH OMBITH M0 HAOMIONEHHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB TEN
(u3ydyeHue BTOpOro 3akoHa HbrOTOHaA, 3aKOHA COXpaHEHUs SHEPIHHU, 3aBUCHUMOCTh ME€PHOAA
Kose0aHUH TPYKMHHOTO MasTHHKAa OT Macchl TIpy3a M JKECTKOCTU MPYXHHBI U
HE3aBUCHUMOCTh OT AaMIUIUTYAbl MAalbIX KoJeOaHUi, NpPSIMOIUHEHHOE pPacHpOoCTpaHEeHUE
CBETa, Pa3NIo’KEHHE OeNloro cBeTa B CIEKTP, U3YUYEHUE CBOWCTB M300paKEHHS B IJIOCKOM
3epKaJie ¥ CBOMCTB M300pakKeHUS MpeMETa B COOMPAOIICH JTHMH3€E, HAOIIOACHHUE CIIIONIHBIX



U JIMHEHYaThIX CIEKTPOB H3JIyUYEHHUs): CaMOCTOATEIbHO COOUpaTh YCTAaHOBKY U3
n30bITOYHOTO Habopa 0OOpYyIOBaHUS, OIMUCHIBATH XOJ ONbITA WU €ro pPe3ylibTaThl,
(hopMyIIMpPOBATh BEIBOJIBI;

MPOBOJIUTH MPHU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpEeAeTsisl CpeHee 3HAUYCHHUE
HU3MepsieMOr BeTMYUHBI ((POKYCHOE pacCTOSTHUE COOMPAFOIICH JIMH3BI), 000CHOBBIBATH BHIOOD
croco0a u3MepeHust (M3MEPHUTEIIBLHOTO MPUOopa);

MIPOBOAUTH UCCIIEJOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEITUYHMH C UCIIOJIb30BAHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IyTHU OT BPEMEHU IpPU PABHOYCKOPEHHOM JABIXKEHUU O€3
HaYaJIbHOM CKOPOCTH, MEpHoAa KojeOaHWi MaTeMaTUYeCKOTO MAasTHHUKA OT JJIMHBI HHTH,
3aBUCUMOCTH yIJIa OTPaXCHHS CBETa OT yIVla MaJeHHs W yIiia NPEIOMICHHS OT Yria
NmajieHus):  IJIAHUPOBaTh  HCCJIENOBAaHUE, CAMOCTOSITEIbHO  COOMpaTh  YCTaHOBKY,
(buKCUpOBaTh PE3yNbTAThI MOJTYYEHHON 3aBUCUMOCTH (PU3MUECKHUX BEIMYUH B BUJE TaOJIHIl U
rpaduKOB, JeNIaTh BEIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

MPOBOAUTHh KOCBEHHBIC M3MEpPEHUsI (PU3NUYECKUX BENUYHH (CPEIHssl CKOPOCTh U YCKOPEHHE
TeNa TPH PABHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOJHOTO MaJeHUs, >XECTKOCThH
MPY>KUHBL, KOOPUIMEHT TPEHUS CKOJIBKEHUS, MEXaHMYECKasi padoTa U MOITHOCTh, YaCTOTa
U Tmepuoja KojaeOaHWW MaTeMaTUYeCKOTO M MPYKUHHOTO MASTHUKOB, ONTHYECKas CHUIIa
coOuparomed JHH3bL, PaJUOAKTHBHBIA (OH): IUIAHUPOBATh H3MEpPEHUs, CoOHpaTh
OKCHEPUMEHTAIBHYI0 YCTAaHOBKY W BBINOJHATH HM3MEPEHHS, CJEIys IMPeAIOKESHHON
WHCTPYKIIMH, BRIYMCIIATH 3HAUCHHE BEJIWYMHBI U aHAIM3HPOBATH MOJIyYECHHBIE PE3YIbTATHI C
y4€TOM 3aJJaHHOM MOTPELIHOCTHA U3MEPEHU;

coOJr01aTh MpaBuUiia TEXHUKK O€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYI0BAaHUEM;
pa3nuyaTh OCHOBHBIC MPU3HAKH HM3YYEHHBIX (U3NYECKHUX MOJEINeH: MaTrepuanbHas TOYKa,
abCcoMOTHO TBEPIOE TENO0, TOUYEYHBIH MCTOYHUK CBETa, JIyd, TOHKas JMH3a, IMJIaHeTapHas
MOJIeTIb aTOMa, HYKJIOHHAs MOJIeTIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPHUHIMUIIBI ACUCTBUS MU3YyYEHHBIX MPHUOOPOB U TEXHHUUECKUX YCTPOUCTB C
OMOpON Ha WX OMHCaHUA (B TOM YHCIE: CIUIOMETpP, MATUYUKH TOJOXKEHHS, PACCTOSHUS U
YCKOpPEHHs, pakeTa, HXOJIOT, OYKH, IEPHCKON, (oToanmapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), NCTONB3ys 3HAHHUS O CBOMCTBAX (DYU3MYECKHUX
SBJICHUH U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCTIOJB30BAaTh CXEMBl M CXEMaTHYHbIE PHCYHKH HW3YYE€HHBIX TEXHHYECKHX YCTPOWCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJOTMYECKUX TIPOLIECCOB MPHU pPEUIeHUH Yy4yeOHO--
MPAKTUYECKHX 337124, ONITUYECKUE CXEMBI JJIsl IOCTPOECHUS N300paKEHHI B TNIOCKOM 3epKalie
1 cOOMparoIIel TNH3E;

MPUBOJIUTH IPUMEPHI (HAXOAUTh HH(OPMAIIHIO O IPUMEPaXx ) MPAKTUIECKOTO UCIIOJIb30BAHUS
¢u3nYecknx 3HAHWUH B TIOBCEAHEBHOW KHM3HHM IS oOecredeHus: Oe301MacHOCTH TIpH
oOpamieHnu ¢ mnpubopaMH U TEXHUYECKHMMM YCTPOMCTBAMH, COXpPAHEHHUS 3I0POBbS U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 TIOBEICHHUS B OKpYXKaloIlel cpee;

OCYLIECTBIATh MOMCK uH(popMmMammu  ¢uU3MUEecKoro conepxkanus B  MHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIHMPYS TOUCKOBBIA 3amlpoc, HAXOAUTh IYyTH ONpPEICICHHS
JOCTOBEPHOCTH  MOJy4YeHHOW HH(OpMalMM HAa OCHOBE HMEIONIMXCA 3HAHUA U
JIOTIOJTHUTENBHBIX HCTOUHUKOB;

UCIOJIb30BaTh TPU BBIMOJIHEHUHM YYEOHBIX 3a/laHUil HAy4YHO--TIONMYJSPHYIO JUTEpaTypy
(bu3MYeCKOTro CcoJllep:KaHus, CIIpaBOYHBIE MaTepualbl, pecypchl cetu HHTepHeT, BianeTh
npuéMamMi KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpazoBaHus WH(GOpPMAIMKA M3 OJHOM 3HAKOBOU
CHCTEMBI B IpYTYIO;



co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE HMH(MOpMAIMM W3
HECKOJIbKUX MCTOYHUKOB (PM3NYECKOI0 COJEpXkaHMs, MyOIMYHO MPEACTaBIATh PE3ybTAThI
IIPOCKTHOM WJIM HCCIEAO0BATEIBCKOW NEATEIbHOCTH, IIPU 3TOM TI'PaMOTHO HCIIOJIb30BAThH
W3YYCHHBI TIOHATHUMHBIM ammapaT uW3y4yaeMmoro pasjena (U3MKH U CONPOBOXKIATH
BBICTYIIJICHHE IIPE3E€HTAalMeN ¢ yuéTOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. ®usuka u €€ posib B NO3HAHUHU OKPYKAKOLIEr0 MUpPa
1.1 ®dusmka - HayKa 0 IPUPOJIC 2 buomiorexa LIOK
' K PHpOA https://m.edsoo0.ru/7f416194
bubmuoreka [{OK
1.2 o 3 1
VISHHCCIHE BEHHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAyYHBIN METO/ MTO3HAHUS 1 0,5 bubnrorexa LIOK
' ¥ A ' https://m.edso0.ru/7f416194
Wroro mo paszneny 6
Pa3nes 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBa
2.1 CrtpoeHue BeliecTa 1 bubmoreia LIOK
' P - https://m.edsoo0.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 9 bubnuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 1 htptIpSJ,IZI;I/On:.e;aSC])_E). (U/7F416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHue ¥ B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHUUeCKOE OBIKEHUE 2 nommorexa O

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



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

3.2 WHuepius, Macca, IIIOTHOCTh 6 3 bubmorexa LIOK
' P 1M https://m.edsoo.ru/7f416194
bubnunorexa LIOK
33 Cuta. Brget cit 13 2 https://m.edso0o.ru/7f416194
Hroro mo pazaeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBieHust TBEPABIMU 3 Bu6muotexa [JOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHue XUaKOCTH 5 brbmmorexa LIOK
' . s https://m.edso0.ru/7f416194
bubnuoreka [{OK
4.3 ATMochepHOe AaBICHHe 0 https://m.edsoo0.ru/7f416194
44 JlefcTBHE KUIKOCTH U Ta3a Ha NOTPYKEHHOE 7 5 Bbu6moteka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bu6nmorexa LIOK
51 Paora u MOIHOCTE 3 L https://m.edsoo0.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie Mexai3MbI > 1 https://m.edsoo0.ru/7f416194
bubmmoteka IIOK
. M 4
53 CxAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 11



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

8 KVIACC

KoauuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne /i P Konrpoubusie IIpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBble iBJIeHUSA
. bubnuorexa [JOK
1.1 7
CTpoetue i ceoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Termoste mporeccet 21 1 4 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
91 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 II 2 1
OCTOSIHHBIN DJIEKTPUYECKUN TOK 0 5) https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1
3 ATHITTHBIC ABICHI 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 1
24 DEKTPOMATHHTHAs HHYKUHA 4 . https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 10



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

KoanuyecTBO YacoB DJIeKTPOHHbIE
HauMenoBaHue pa3aesioB H TeEM nudpoBbIe
Ne /i P Konrpoubusie IIpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 5 bubmuorexa [JOK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B % 20 1 2
3auMoJieHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 1
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Paznen 2. Mexanudeckne Ko1e0aHusi U BOJIHBI
bu6mmoreka [IOK
2.1 M §) 7 2
CXQHHHCCKHE KOTCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4ecKue BO .3 8 1 3
RAHITICCKHC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pasjnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 1 1 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6

Pazgen 4. CBeToBbIe ABJICHUA



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

4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 1 bubmorexa OK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paznen 5. KBanToBbI€E SIBJICHHS
bubmuoreka [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu 7 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. IloBTopuTe1bHO-00001Ia10 1M I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 19



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
0
‘:;H Tema ypoka Beero Kontpoabnbie IIpakTuyeckue fI[:yT:eHnﬂ :)Igg;[:():;:fenbnme
padoThI padoThI pecypes:

1 ®dusuka — Hayka o npupoze. SBnenus 1
npupoabl. Duznueckue ABICHUS
MexanndecKkue, TIUIOBEIC,

2 AJEKTPUUYECKHE, MATHUTHBIE, CBETOBHIE, 1
3BYKOBBIC SIBJICHUS

3 dusnuecKre BEIMYUHBI U UX U3MEPCHUE 1

4 ToyHOCTH U MOTPEUTHOCTH U3MEPEHHIA

5 Jlaboparopnast pabota Nel «Omnpenenenue 1 1 bubnmnorexa [JOK
MOKa3aHUN U3MEPUTETHHOTO Tprdopa https://m.edsoo.ru/ff09f72a
Kak ¢usuka u apyrue ecTecTBeHHbIE
HayKu U3y4arot npupoay. Onucanue

6 (u3NYECKUX SIBICHUN C TTOMOILBIO 1 0,5
Mozenei. Jlaboparopnast pabora No2
«OmnpeneneHue pa3MepoB MalbIX TEID)
Crpoenue BemecTBa. ONbITHI,

7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff09fe0a
BEILIECTBA
bu6mmoreka [IOK
8 Moreteyet L https://m.edsoo.ru/ff0a013e
9 JIBr>KeHre JacTHI] BEIIECTBA 1



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

10

ArperaTHble COCTOSIHHSI BELLIECTBA

BzanmocBs3b MECXKOY CBOMCTBaMH BC€IICCTB
B Pa3HBIX arp€raTHbIX COCTOAHUAX U UX

bu6mmoreka [IOK

11 ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. ) https:/m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
12 Mexanundeckoe JBrxeHue. PaBHomepHoe u bubmuorexa [JOK
HEPaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
13 Cxopocte. Enununisl ckopoctu. Pacuer bubnuorexa [JOK
IyTH YU BPEMEHU JIBHKCHUS https://m.edsoo.ru/ff0a079c
Wueprus. 3akoH HHEPITUH.
14 BSaPII)MOIIGfICTBHe TeJIpKaK MpUYMHA bubnmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
W3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell
Jlaboparopuas padota Ne3 «3mepenue bubnnoreka [JOK
15
MAacChl TEJIa» https://m.edsoo.ru/ff0a0c10
16 Jlaboparopnas pabota Ned «3mepenue
o0BemMa TBEpAOro Tear
17 IInotHOCTH BemiecTBa. PacueT Maccel u bu6mmoreka [IOK
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
18 Jlaboparopnast pabotaNe5 «Onpenenenue
TJIOTHOCTH TBEPIOTO TEJay»
19 Pemenue 3amgad nmo teme "[loTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKa
20 B3auMoecTBus Ten. Cuia yrnpyrocTH.
3axoH ['yka
21 JlabopaTtopHas pabota Ne6 «ccnenoBanue

CHJIBI YIIPYTOCTH»



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

21

SIBnenue Tarorenns. Cuiia TSHKECTH

CBs3b MEXKY CHUJION TSKECTH U MacCou

22 tena. Bec tena. Pemenue 3agad no teme bubmmorexa LIOK
" " https://m.edsoo.ru/ff0al1778
Cuia TsxecTu
93 Cuiia TSKeCTH Ha APYTHX IJIaHEeTax. bubnmoreka [JOK
du3nyecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
N3smepenue cun. JJuaamomerp.
24 Jlaboparopuas padota Ne7 05 bubnuorexa [JOK
«["pagynpoBaHue NpyKUHbI U U3MEPEHUE ' https://m.edsoo.ru/ff0al8cc
CHJI TMTHAMOMETPOM»
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxxeHue IByX CHJI, HAllPpaBJIECHHBIX 10 bubnuorexa [JOK
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
97 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubnuoreka [IOK
Tpenue B npUpoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas padorta Ne§8 «3yuyenue
08 3aBHCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS 1 bubnuoreka [IOK
IUIOIAAN COIIPUKOCHOBEHUS TEIL, https://m.edsoo.ru/ff0alcc8
MPY>KUMAIOLIEH CUIIBI, POJia TIOBEPXHOCTH
29 Pemenue 3aau Ha onpezieneHue
PaBHOICHCTBYIOLIEH CUIIBI
Pemenue 3anau no temam: «Bec Tenay,
30 «'paduueckoe m300paskeHNEe CHITY, bubmmorexa [OK
. https.//m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEHCTBYIOIIAS CHIT»
39 KonTponbnas padora Nel no teme
«JIBrmxeHue 1 B3auMOJCHCTBUE TEI»
33 Hasnenue. CriocoObl yMEHbIICHUS U bubnuorexa [IOK



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

https://m.edsoo.ru/ff0a20a6

JaBnenue raza. 3aBUCUMOCTD JaBJICHUS bubnuorexa [JOK
34 n
raza ot 00bEma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubmuoreka [JOK
JKUOKOCTSIMHU U razaMu. 3akoH Ilackains https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE bubnmoreka [JOK
JICACTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3ama4d no teme «/laBieHue B bubmuorexa [JOK
JKUIKOCTH U rase. 3axkoH Ilackama» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmaiompecs cocynkl https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [Ipuunnel
41 CYILIECTBOBAHMSI BO3AYIIHON 00OIOUKH bubnuoteka [JOK
3emin. 3aBUCUMOCTh aTMOC(EpHOTO https://m.edsoo.ru/ff0a2b5a
JABJIEHUS OT BBICOTHI HAJl YPOBHEM MOPS
bu6mmoreka [IOK
42 Bec Bosyxa. ATmocgeproe aasierme https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro JaBiaeHus. bubnnoreka [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO TABJICHHS OT bubnmnoreka [JOK
BBICOTBI HaJl YDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe bubnuorexa [IOK
JTABJICHHUE HA PA3JINYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme " AtmochepHoe
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nasieHue"

JleiicTBuE )KUIKOCTH U T'a3a Ha

a7 or €HHOE B HUX TeJI0. ApXHMeI0Ba bubmorexa LHOK
Py F AP A https://m.edsoo.ru/ff0a3276
cuia
JlaGoparopHas padora Ne9 «3yuenne
48 BI)ITaJI'IDKI/IBEIO 5171 CHJIBI e:I7ICT13.yII el Ha 1 bubmorera [JOK
o s o https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJIKOCTh TEJI0»
bu6mmoreka [IOK
49 I1
JlaBame Tel https://m.edsoo.ru/ff0a3514
50 Jlaboparopnas padota Nel0 «BriscHeHnue 1 bubnuorexa [JOK
YCIIOBUM IJIABAHUS TEJA B JKUJKOCTH) https://m.edsoo.ru/ff0a3a96
o1 BoznyxormnaBanue
Pemenue 3amau mo remam: «IlnaBanue
52 cynoB. BoznmyxomnaBanue», «JlaBieHue bubmorexa [JOK
YAOB. yx L https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B»
KonTtponsHast padora Ne2 o reme
53 «/laBieHne TBEPABIX TeN, KUAKOCTEH 1
ra3oB»
bu6mmorexa [IOK
54 M 0
examirecKad pabota https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
55 M .E
OHIHOCTD. BAMHILRET MOMIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, 1
pa3BUBaeMoOU IpU MOABEME 110 JiecTHUIIE"
57 [Ipocteie Mexanu3mel. Peryar. PaBHOBecue
CWJI Ha pbIvare
58 Prryaru B TexHuKe, OBITY U IPUPO/IE. 05 bubnmnoreka [JOK

JlabopaTtopHas padota Nel 1 «BrisicHeHue

https://m.edsoo.ru/ff0a478e
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YCJI0BUA PAaBHOBCCHUA pbIYara»

Pemenne 3agay mo Teme «Y CIIOBUS bubnuorexa [JOK

59 1
PaBHOBECHS pbl4yara» https://m.edsoo.ru/ff0a48a6
Koaddumnment nosnesnoro necTpust

60 Mexanu3ma. Jlaboparopnas pabora Nel2 1 0.5
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»

61 Pemenue 3amay no reme "Pabora, 1 bubmuoreka [JOK
mornHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanunueckas 3Heprus. Kunernueckas u bubnnoreka [JOK

62 1
MOTEHIMAIbHAS YHEPTUS https://m.edsoo.ru/ff0a4252

63 3aK0H COXpaHCHHS MEXaHUYECKON YHEPTHH 1 bubmmorexa [JOK

P P https://m.edsoo.ru/ff0a4360

64 [ToaroroBka K KOHTPOJILHOM paboTe 1

65 KonTponbnas padora Ne3 mo teme 1
«PaboTa 1 MOIIHOCTh. DHEPTHI»

66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK
TeMe "MexaHnuyeckoe ABuKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabora ¢ Tekctamu 1o

67 teme "JlaBneHue TBEPABIX TN, )KUIKOCTEH 1 bubmorexa HOK

. PA > A https://m.edsoo.ru/ff0a4ffe
Y Ta30B
68 HToroBast KOHTpOJIbHAS paboTa 1
OBIIEE KOJIMYECTBO YACOB I1O 68 11

I[TPOT'PAMME



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

8 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
JlaTa nuppoBbIe
Nem/m | Tema ypoka Konrpoabnsie IIpakruueckue p
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1 bubmmorexa LOK
p https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUIN BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOMCTB TBEPAOTO, )KHUIKOTO
4 U Ta3000pa3HOT0 COCTOSIHHIM BEIECTBA HA 1
OCHOBE MOJIOKEHHUI MOJIEKYIISIPHO-
KMHETHYECKOU TEOpUH
bu6mmoreka [IOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KanWIISIPHOCTD. 1 bubnnorexka [JOK
IToBEpXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUe 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TEeMIepaTypsl CO 1
CKOPOCTBIO TEIJIOBOTO JIBFYKCHHS YaCTHII
9 Buyrpennss sueprusi. CriocoOsbl 1 bubnuorexa [IOK
W3MEHEHUS BHYTPEHHEN SHEPIUu https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 bu6nmoreka [JOK



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

1 KommuecTBo TemnoTel. Y nenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a65c0
12 Jlaboparopuas pabota Nel «3ydenue bubnnoreka [HOK
YCTPOMCTBA KAJIOPUMETPa» https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeII0Boro 6agaHca. bubnnoreka [HOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnas paboraNe2 "HccnenoBanue
14 SBIICHUS TETIO0OMEHA MPU CMEIIMBAaHUU bubmorexa LHOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOAbI
Pacuer xonngecTBa TEIIOTHI,
15 HE00XO0UMOT0 ISl HArpeBaHUs TeNa U
BBIICJIIEMOTO UM TPU OXJIAXKICHUU
16 Jlaboparopnas pabota Ne3 "M3mepenue bubnmnoreka [JOK
yAEIbHON TEIJI0EMKOCTH BelecTra ' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBneHnne n oTBEpAEBaHUE
18 KPHUCTAJUIMYECKUX TeJ. Y JebHas TeIoTa bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 Pemenne 3amau no reme «KonuuectBo bu6nmoreka [JOK
TEIJIOTHD» https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHIEHCALHUS. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnnorexka [JOK

3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT
aTMOC(EpHOTO AABICHUS

https://m.edsoo.ru/ff0a786¢
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BnaxhHocTs Bo3ayxa. Pemenue 3anau Ha

bubmuorexa [JOK

22
OnpeAesIiCHUE BIa)KHOCTH BO3/IyXa https://m.edsoo.ru/ff0a7628
93 Jlaboparopnas pabota Ne5 "Onpenenenue
OTHOCHUTEJILHOM BIAXXHOCTU BO3ayXxa"
[TpuHUIMIIBI paOOTHI TEIUIOBBIX ABUTATEINICH.
24 [TapoBas TypOuHa. J[Buraresns
BHYTPEHHETO CrOpaHus
o5 KII[ TenmoBoro aeurarens. TeninoBbie bubnuorexa [JOK
JIBUTaTEJIN U 3alllUTa OKPYKAKOIIEH cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHMsI U IPEBPALLCHUS
SHEPTrUH B TEIJIOBBIX MPOIIEccax
[ToaroroBka Kk KOHTPOJILHOMU paboTe Mo
27 teme "TernoBele aBieHus. Mi3mMenenue bubmmorexa [JOK
. . https://m.edsoo.ru/ff0a83f2
arperaTHeIX COCTOSTHUH BEIIeCTBa
Kontponbnas pabora Nel 1o teme
28 "TennoBslie sBieHUs. MI3MeHeHne bubmmorexa [OK
s " https://m.edsoo.ru/ff0a86ae
arperaTHbhIX COCTOSTHUI BelllecTBa
29 Onektpuzanus Ten. [[Ba pona
IEKTPUICCKUX 3aPsIOB
30 DIEeKTPOCKOI
31 B3aumopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe mose. HanpspkeHHOCTh
32 SIIEKTPUYECKOTO MOJIs. [IpuHIumI bubmmorexa [TOK
p P . https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3UITNH JICKTPHUECKUX TTOJICH
33 Hocurenu snekTpudeckux 3apsaoB.
DneMeHTapHbIi 3apsa. CTpoeHne atoma
34 [IpoBOgHMKY M TNANEKTPUKH. 3aKOH bubnuorexa [IOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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COXpPAaHCHUA SJICKTPUUCCKOT'O 3apaa

https://m.edsoo.ru/ff0a8ef6

Penienue 3a1a4 Ha NpUMEHEHUE CBOMCTB

bu6mmoreka [IOK

35
ANEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHUSA €0
36 cymecTtBoBaHus. MicTounuku bubmmorexa [JOK
ym i https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JleHicTBUS SIIEKTPUICCKOTO TOKA bubmorexa OK
P https://m.edsoo.ru/ff0a96b2
38 DNEKTPUYECKUH TOK B METAJUIAX, bubnnorexa [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
39 DNeKTpuYecKas 1enb U € COCTaBHbBIE
YacTH
40 Cuna Toka. Enunuiibpl €€ uamepenus
JlaboparopHuas pabota Ne5 "Coopka
41 AJICKTPUUCCKOM IS U U3MEPEHUE CHIIBI bubmorexa LHOK
P N ) P " https://m.edsoo.ru/ff0a8bd6
TOKa B €€ pa3IMYHbIX y4acTKax
bu6mmoreka [IOK
42 One €CKOe Ha enue. Bo eTp.
e MIPTMETP https://m.edsoo.ru/ff0a9e14
JlabopaTtopHnas pabota Ne6 «3mepenue
43 HANPSDKEHUS Ha PA3IUIHBIX YUaCTKax
MOCIIE0BATEIHHON AIIEKTPUIECKON TETTH
44 ConpoTHBIeHUE MPOBOAHUKA. Y ICIBHOE bubnmnorexa [JOK
COINPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHnas padora Ne7 "N3mepeHue
45 corn (I))TI/IBJI'jeHI/IHpH oBOJHUKA. U3 . eHue bubmorexa HOK
P . POBOA L ya https://m.edsoo.ru/ff0aa738
MIPUHIINIIA JEHCTBHS peocTaTta
46 3aBUCHUMOCTD CHJIbI TOKA OT HaIIPSKEHHUS. bubnnorexka [JOK

3akoH OMa aJid y4acTka 1enu

https://m.edsoo.ru/ff0aa44a
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IlocnenoBarenbHOE U mapaljICJIbHOC

47
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota Ne8 "M3ydenue
48 na anJIeJIEI»)HOI‘OpCOG WHEHUS a bubmmorexa [IOK
P " A https://m.edsoo.ru/ff0aaa58
MIPOBOIHUKOB
bu6mmoreka [IOK
49 Pemienue 3anau
A https://m.edsoo.ru/ff0aadle
Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
50 Owma 17151 pa3IngHOrO COCTUHEHUS bubmmorexa [JOK
AP A https://m.edsoo.ru/ff0aaf8a
MIPOBOTHHKOB
51 PaGota 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. bubnnoreka [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnas padota Ne9 «3mepenue
52 MOIIIHOCTH U pabOThI TOKA B bubmorexa LHOK
. pv https://m.edsoo.ru/ff0ab3e0
JIEKTPUUYECKOM TaMIIe
DNEKTPUYECKHE IETU U TOTPEOUTEITN
53 AIIEKTPUICCKON YHEPTUH B OBIT bubmorera [JOK
P p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka Kk KOHTPOJBHOM paboTe Mo
54 TeMe "DIeKTpUIECKHe 3apsIbl. bubnuoreka [IOK
3apsoKeHHBIE Tela U UX B3aUMOJICUCTBUSI. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIN 7€KTpUYECKUil TOK"
Konrtponbnas pabora Ne2 1o teme
55 "DnexTpuueckue 3apsaabl. 3apsHKEHHbIE bubmuoreka [IOK
Tella U UX B3auMoaercTBus. I1ocToSHHBIN https://m.edsoo.ru/ff0abea8
AIIEKTPUYECKUM TOK"
56 [TocTosiHHBIE MATHUTHI, HX

B3aUMOCHCTBHUE
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MarnautHoe 1one. MarHuTHOE 1MoJie 3eMITH

bubmuorexa [JOK

o7
U €ro 3HaUEeHHUE U )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0ac3d0
OmneiT OpcTena. MaruuTtHoe noie

bu6mmoreka [IOK
58 AJIEKTPUYECKOr0 TOKa MaruuTtHoe 1oiie
https://m.edsoo.ru/ff0acOba
KaTYILIKH C TOKOM
[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.
59 H3yueHue neiicTBHUS MarHUTHOT'O IIOJIS HA Bubmaorexa ITOK
i | https://m.edsoo.ru/ff0ac1d2
IIPOBOJAHMK C TOKOM
DNeKTPOABUraTeNlb MOCTOSIHHOTO TOKA.

60 Hcnionb3oBaHue 3IEKTPOABUTATENEH B bubnuorexa [JOK
TEXHUYECKUX YCTPOICTBAX U HA https://m.edsoo.ru/ff0ac74a
TpaHCIIOPTE.

OmnbiThl Papajes. 3aKoH
61 ANEKTpOMarHuTHOW unaykiuu. [Ipasuno bubmmorexa LOK
P Y P https://m.edsoo.ru/ff0ac86c
Jlenma
Onekrporeneparop. CriocoObl OTydeHUs

62 AIIEKTPUYECKOIN SHEPTHH. DIEKTPOCTAHIIHN
Ha BO30OHOBJIIEMBIX MCTOUYHHKAX YHEPTUU
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

63 Teme "DIEeKTPHUUECKUE U MarHUTHBIE
SIBJICHUS"

64 KonrtponsHas padora Ne3 o reme
"DneKTpUYecKue U MarHUTHBIE sIBJICHUS"

bubmuorexa [JOK
65 Pabora mazg ommubxkamMu
https://m.edsoo.ru/ff0acb14

66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bubnnorexka [JOK
teme "TemnoBble siBIeHUs" https://m.edsoo.ru/ff0accse

67 Pesepubrii ypok. Pabora ¢ Tekcramu mo bubnmuotexa [JOK
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teMme "[1oCTOSIHHBIN 31eKTpUUecKuii ToK"

https://m.edsoo.ru/ff0acdc6

68

HtoroBast kKoHTpoJIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Mexanudeckoe JBr>xXeHue. MarepuainbHas
touka. Cucrema oTcyera. bubnuoreka [{OK
1 1
OTHOCHTEIIPHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0ad474
JIBIKCHUS
2 PaBHOMEpHOC IIPSIMOJIMHEITHOE ABUKCHUE 1 bubmorexa [JOK
P p A https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOTMHEHHOE
3 nBrokenne. CpenHsas 1 MTHOBEHHAS 1 bubnnorexa [JOK
P https://m.edsoo.ru/ff0ad19a
CKOPOCTH
4 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka [HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEHNHOTO
5 ABHOYCKOPEHHOTO JIBIKEeHMs. ['paduk 1 bubmiorexa LOK
P yerop P https://m.edsoo.ru/ff0ad8d4
CKOpOCTH
JlabopaTtopnas padota Nel "HccnenoBanue
6 aBHOYCKOPEHHOTO JIBIDKEHUS 0€3 1 1 Bubmiorexa OK
P Y . " https://m.edsoo.ru/ff0adb18
HaYaJIbHOW CKOPOCTH
bubnunoreka LIOK
7 CBobOoaHoe nagenue tei. Oneitel [anunes 1 https://m.edsoo.ru/ff0adb18
3 JlaGopatopHnas pabota Ne2 «M3mepenue 1 1 bubmuoteka [IOK

YCKOpPEHUSI CBOOOTHOTO MaICHUs»
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https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.

9 [Tepuron u yactota obpameHus. JInneitnas bubmmorexa LJOK
https://m.edsoo.ru/ff0ael76
U yTJIOBasi CKOPOCTH
10 LleHTpOoCTpEeMHUTENLHOE YCKOPEHHE
. bubmmoreka [JOK
11 [Tepsrrit 3akon HeroToHa. BekTop cuibl https://m.e dSO(I)_.[ru 086612
12 Bropoit :iaKOH HeroTona. bubmmoreka [JOK
PaBHozelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon Herotona. Cynepno3unius bubnnorexa [JOK
cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHOB bubnnorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cana ynpyroctu. 3axon Tyxa im0 oz
16 Pemenwue 3anay mo teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota Ne3 «OmnpeneneHue bubmuoreka [IOK
YKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Cuna Tpeiis https://m.edSO(])_.I ru/ff0af738
bubmuoreka [IOK
19 Pemenue 3amau mo reme «Cuiia TpeHUs» https://m.e dSO(])_.[I’U /108226
20 Pemenne 3agau mo tTeme "3aKoHBI but6mmoreka [IOK
Herorona. Cuina ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo Teme "3aKOHBI bu6nunorexa LIOK

Herorona. Cuna ynpyroctu. Cuna tpenus"

https://m.edsoo.ru/ffOafb8e
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Cuna TSHKeCTH U 3aKOH BCEMHPHOT'O

22 TATOTEHUA. Y CKOpEeHUE CBOOOIHOTO bubmmorexa LIOK
+ Y CKOP https://m.eds00.ru/ff0af044
MaJeHUs
VYpoxk-koHpepenuus "JIBrkeHue et

23 BOKpYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'anmaktuxu"

24 Pemenne 3agau mo teme "Cuia TSHKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8

o5 [lepBas kocMHUUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepualbHOW TOUKH.

26 AbcomtoTHO TBEPIOE Teso. PaBHOBeCcHE bubmmorexa [JOK
TBEPAOIO TeJIa C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHus. MoMeHT cuiibl. LIeHTp TskecTH
PaBHOBecue MaTepualbHOW TOUKH.

97 AbcomroTHO TBEpI0E Teno. PaBHOBecHe
TBEPIOTO TeEJIA C 3aKPEILNIEHHON OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TskecTH

28 Pemenue 3agad mo reme "MOMEHT CHIIBI. bubnuoreka [{OK
Hentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

29 TeMe "MexaHn4ecKoe IBHKEHHE buomoreia LIOK

. ., ' https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten
KonrtponsHas padora Nel mo reme
30 "MexaHn4yecKoe ABUKEHUE bubmmoreka LIOK
N | ' https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue ten
31 Nmnynee Tena. Umnynbe cuibl. 3aKoH bu6muoreka [JOK

COXpaHEHUs UMITyJIbCa. YTIPYroe u

https://m.edsoo.ru/ffOb07fa
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HEYNPYroe B3auMOJCICTBUE

Pemrenue 3agad mo reMe "3akoH

bu6nmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubmmoreka [JOK
34 Mexanunyeckas paboTa U MOIITHOCTb https://m.e dSO(I)_.[ru /#10b0as4
35 PaboTa CWIIBI TSDKECTH, CHITBI YIIPYTOCTH U bubmmoreka [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 Pemenwue 3a1au o teme «Pabora. MoOImHOCTE»
37 Cs3b sHepruu U padotsl. [loTeHmanpHas
SHEprus
38 KI/IHeTI/I‘IGCKafI sHeprus. Teopema o bubmmoreka [JOK
KUHETHUYECKON SHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B MEXAaHUKE
40 O06o0mmaronuii ypok 1o pa3aeiy bubmuoreka [IOK
«MexaHnuyecKue sSBICHUSD) https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHNUE U €T0 bu6nmorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHus. BeiHyX1eHHBIC bubnnorexa [JOK
konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnueckuil 1 py>KUHHBIA MasiTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmmorexa [JOK
https://m.edsoo.ru/ffOb197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBparnienue sHeprun Npu MEXaHUUECKUX

KOJIEOAHUAX
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Jlaboparopuas pabota Ne4 «VccrnenoBanue
3aBUCHMOCTH MEPUO/IA U YACTOTHI

bubnunoreka LIOK

46 CBOOOIHBIX KOJIEOAaHNI HUTSHOTO MasgTHUKA https://m.edsoo.ru/ffOblaec
OT €ro JJINHBI»
bubnunorexa LIOK
4 Fapworieckite KoneGaris https://m.eds00.ru/ff0b197a
Mexanuueckue BojHbI. CBOMCTBA
48 MexXaHW4YeCKux BOJH. [IpomoabHbIC 1 buGnuorexa [IOK
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJHBI
VYpoxk-koHpepenuus "MexaHnIecKue
49 BOJIHBI B TBEPIOM Teie. CeiicMudeckue
BOJIHBI"
50 3ByK. Pacripoctpanenue u oTpakeHue
3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pE30HAHC
53 Ypok-koHpepeHus "YIbpTpa3ByK u bubnnorexa [JOK
nH(}pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
54 Telvf[e "3aKOHBI COszHeHI/ISI. thIexaHquCKHe brbmmorexa LIOK
https://m.edsoo.ru/ff0b25f0
Kose0aHus U BOJTHBI"
Kontponbras pabota No2 o Teme "3aKoHBI
55 coxpaHeHus. MexaHndeckue KoieOaHus u
BOJIHBI"
56 DNeKTpOMarHuTHOE TI0JIE. bubnmnorexa [JOK

SHGKTPOMaFHI/ITHBIe BOJIHBI

https://m.edsoo.ru/ffOb2abe
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57

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

VYpoxk-uccienoanue "M3yueHne cCBOMCTB

58 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO bubmmorexa [JOK
P " https://m.edsoo.ru/ffOb2fe6
MOOUITBLHOTO TenedoHa
59 Pewrenue 3amau Ha onpeeneHne 4acToThl U bubmmoreka [JOK
JUTUHBI JICKTPOMArHuTHOM BOJIHBI https://m.edsoo.ru/ffOb2c6c
60 DneKTpOMarHuTHas IpUpo/ia CBETa.
CxkopocTtb cBeTa. BonHoBBIE CBOMCTBA CBETA
KonTponbnas padorta Ne3 bubnuoreka [IOK
61
«IJNEKTPOMArHUTHOE TI0JI€ U BOJTHBI» https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsmonuneitHoe
62 acnpocTtpaHeHue csera. 3armenus ConHila bubmmorexa [JOK
pacHpocIp ' https://m.edso0.ru/ff0b3658
u JlyHbl
3aKOH OTpa)K€HUs CBETa. 3epKaja.
63 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA bubmorexa LIOK
p https://m.edsoo.ru/ff0b38c4
OTpa)K€HUs CBETA
64 [Ipenomiienue cBeta. 3aKOH MPETOMIICHUS bubmmnoreka [HOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.
65 Hcnonbs3oBanue MogIHOTO BHYTPEHHETO brbmmorexa [TOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaXEHUS B ONTUYECKUX CBETOBOIAX
HccnenoBanue 3aBUCUMOCTH yTIiia
66 MIPEJIOMJIEHUSI CBETOBOTI'O JIy4a OT yrIjia
MaJieHus Ha rpaHuile "Bo3ayx-cTexkno""
VYpok-koupepenius "Mcnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"
68 JIuuzpl. OnTHYeCcKas cuja JINH3BI bubnuotexa [JOK
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69 [TocTpoenue n3o0paxeHUH B TMH3AX bubmmorexa [JOK
https://m.edsoo.ru/ff0b444a

70 Pemenue 3agau Ha mocTpoeHune bubnunoreka LIOK
M300pakeHUH B JIMH3aX https://m.edsoo.ru/ff0b4206
Jlaboparopnas padota Ne5 "M3ydenue

71 CBOMCTB M300paKEHUS B COOMpArOIIEH bubmmoreka [JOK
nuH3e. 3MepeHne ONTHYECKON CUITb https://m.edsoo.ru/ffOcOa7e
JUH3BI"

79 ['1a3 xak ontuyeckas cucrema. 3peHue. bubnnorexa [JOK
HedexTsl 3penus. Kak coxpaHuTh 3peHue https://m.edsoo.ru/ff0b4684

73 Pemenue 3a1ay Ha pacueT ONTUYECKOM
CHJIBI JIMH3bI
Paznoxenne 6e10ro CBeTa B CIIEKTP.

74 Omnbitel HetoTona. Crnoxenue bubmorexa LIOK

https://m.edsoo.ru/ff0cOf4c

CHEeKTpalbHBIX I[BETOB. Jlucmepcus cBeTa
OMBITH IO Pa3NIOKEHHUIO OETIOTO CBETA B

75 CIIEKTpP W BOCIIPUATHIO LIBETA IPEAMETOB bubmuoreka [IOK
P UX HAOJIIOJEHUH Yepe3 1IBETOBbIE https://m.edsoo.ru/ffOc0e2a
GbuIBTPHI

76 KonTponbhas padota Ne4 no teme:
«CBeTOBbIE SIBJICHUS»

77 Omnsitel Pesepdopaa u nnanerapHas bubnnorexa [JOK
MOJedb aToMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynater bopa. Moaens atroma bopa

79 Hcnyckanue 1 MOTJIOLEHNE CBETa aTOMOM. bubmuorexa [JOK
KBanTe1. JInHEHUaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 JlaGopatopHnast pabota Ne6 «Habmonenue bubmuoteka [IOK
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CILIOIIHOTO M JIMHEHYATHIX CIICKTPOB

https://m.edsoo.ru/ff0c1550

UCITyCKaHUS»
81 PagnoakTUBHOCTE U €€ BUIIBI buGnuorexa [IOK
https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykionnas bubnmnoreka HOK

82
MOJEJIb https://m.edsoo.ru/ffOc18ac

bubnmoreka [IOK

83 PannoakTuBHBIC TipeBpatnieHus. M30Tombt https://m.edsoo.ru/ffoclald

84 Pemenue 3agau mo teme: "PagnoakTuBHBIC bubnuoreka [{OK
npespanieHus" https://m.edsoo.ru/ffOclb4a

85 [lepuon monypacnanga
Jlaboparopuas padota Ne7 «3mepenue

86 eCTechCHF})IOI‘O I1))a111/121111/10HH0ro q)EHa bubmmorexa [IOK

https://m.edsoo.ru/ff0c2126
JIO3UMETPOM

87 SnepHbie peakiyu. 3aKOHbI COXPaHEHUs bubnnorexa [JOK
3apsiJ0BOTO U MAaCCOBOTO YUCET https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3M aTOMHBIX siaep. CBs3b bubmuoreka [IOK
MacChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo reme "SnepHeie
peakuun"

90 Peakuuu cuHTe3a U neneHus saep. bu6nmnorexa LIOK
Ucrounuku sueprun CosHia U 3BE3]T https://m.edsoo.ru/ffOc1e88
JlaGopatopnas padora Ne§8 «M3ydyenue

91 JeNIeHUs jpa aToMa ypaHa 1o ¢gororpapuu
TPEKOBY
JlabopaTtopHuas padota Ne9 «3yuenue Bu6morexa LIOK

92 TPEKOB 3aPsKEHHBIX YaCTHUIL IO TOTOBBIM

¢dororpadusm»

https://m.edsoo.ru/ff0c223e
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KontponsHast pabora Ne5 mo reme
"DNEeKTPOMarHuTHOE MOJIE.

93 1
DneKTpOMarHuTHbIC BOJHBI. KBaHTOBBIC
SIBJICHUS"

94 [ToBTOpenue, 0606menue. JJaboparopusie 1 1 bubmmoreka [JOK
paboTs 1o Kypcy "B3zaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0menue. Pemenue

95 ACUETHBIX U KaUECTBEHHBIX 3aa4 I10 TEME 1 bubmorexa LOK
E) | A https://m.edsoo.ru/ff0c2572

TenuoBsle poneccsl
[ToBTOpenue, o6o0menue. Pemenue

96 aCUETHBIX U KAYECTBEHHBIX 3a/1a4 10 TEME 1 bubnnorexa [JOK
p . a https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBbIX aBUTaTeiaci”

[ToBTOpenue, o6o0menue. Pemenue

97 aCUETHBIX U KAYECTBEHHBIX 3a/1a4 10 TEME 1 bubmorexa HOK
P A https://m.edsoo.ru/ff0c2b30
"KII snexkTpoycTaHOBOK"

98 [ToBTOpenue, o600meHue. JlaboparopHsie 1 1 bubmuoreka [JOK
paboTsl o Kypcy "CBeToBbie siBICHUS" https://m.edsoo.ru/ff0c2c52
IToBTropenue, o6o0menue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXPAHEHUS B 1 bubnnorexa [JOK

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

100 IToBTropenue, o6o0menue. Pabora ¢ 1 bu6moteka [IOK
Tekcramu 1o TeMe "Koebanus 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Padora ¢ 1 bubmmnorexka HOK
TeKkcTaMH 110 TeMe "CBeTOBEIE SIBJICHUA" https://m.edsoo.ru/ff0c3044

102 Hrorosast koHTpoapHAs paboTa 1

OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. ®wusuka: 7 xnacc: 6a30BbIi ypoBeHb: yueOHUK / .M. Ilepbimkun, A.M. BanoB. — 4-¢
u31., crep. — Mocksa: [Ipocsemenue, 2024.
2. Owusuka: 8 kiacc: 6a30BbIif ypoBeHb: yueOnuk / Ilepeimkun M. M., BanoB A. U. —4-
e u3ganue, nepepaborannoe — Mocksa: [Ipocsemenue, 2024
3. ®wusuka: 9 kiacc: 6a30BbIi YPOBEHb: YICOHUK/
[Tepbimkun M. M., I'ytauk E. M., UBanoB A. U., [TetpoBa M. A. —
4-¢ uznanue, crep. — Mocksa: [IpocBemenue, 2024

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®usuka. Meroauueckoe nocodue. 9 kiacc (aBropsl: E.M. I'ytauk, O.A. UepHukosa)
Odusuka. JIunaktuaeckue matepuainsl. 9 kinace (aBropsl: A.E. Mapon, E.A. Mapon)
Co6opuuk 3anau o ¢usuke 7-9 kiaccsl (aBrop: [leppmkun A.B.)

Jlykamuk B.U. COopuuk Bonmpocos u 3aj1a4 1o ¢usuke. 7-9 k. — M.: [IpocBenienue,
2010. —192c.

5. Kupuk JLLA. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENBHBIE H KOHTPOJIbHBIE pa0OTHI. —
5-€ U3JaHue.

N =

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1. Enunas  xojuteknms  IUQPPOBBIX  0Opa3oBaTeNbHBIX  pecypcoB:  http://school-
collection.edu.ru/
2. Ludposoii oopazoBarenbHbIil pecypc «SAKmace»: https://www.yaklass.ru/

KPUTEPUU ONEHUBAHUS PABOT

OneHka yCTHBIX OTBETOB y4alllMXCsl

OtMeTKka «5» CTaBUTCS B TOM CIIy4ae, €CIINA yYalIUics:

- TaeT TOYHOE OIpe/ieJIeHNe U UCTOJIKOBAaHUE OCHOBHBIX MOHATUH ((pu3mKa, pusndeckue
SIBJICHUS, HaOJr01eHne, (GU3ndecKre BEeTMYNHBI, (prU3ndecKkue MpuOOpHI), a Tak K€ MPaBUILHO
OTIpe/IeNIsieT LIeHY JAeJICHUS U3MEPUTEIbHBIX MPUOOPOB;

- CTPOUT OTBET MO0 COOCTBEHHOMY IUIaHY, COITPOBOXK/IAET PacCcKa3 HOBBIMHU MPUMEPAMHU;

- MO>KET YCTAaHOBUTBH CBS3b MEXAY U3y4aeMbIM U PaHE€ N3YUEHHBIM MaTepUaIoOM 10 KypCy
¢u3uKH, a TaK K€ C MaTepUAJIOM, YCBOCHHBIM IPU U3YUYEHUH JPYTUX MIPEIMETOB.


http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/

OTMmeTKa «4» CTaBUTCS, €CJIM OTBET YUCHHUKA yJIOBJIETBOPSICT OCHOBHBIM TPEOOBAHUSIM K OTBETY
Ha OIICHKY «5», HO JIaH:

- 0e3 HCToJIb30BaHMUs COOCTBEHHOTO IIJIaHA, HOBBIX ITPUMEPOB;

- 0e3 MPUMEHEHHS HOBBIX 3HAHUH B HOBOU CHTYaIlWH,

- 03 UCMOJIL30BaHUS CBS3CH C paHee U3YYCHHBIM MAaTepUAIIOM U MaTePHAIIOM, YCBOCHHBIM TIpU
M3Y4YEHUU JAPYTUX MPEAMETOB;

- €CJIM YYaIIUICs JOMyCTUII OJJHY OIIMOKY WK He 0oJiee IBYX HEJIOUETOB H MOXKET UX
HCIIPABUTh CAMOCTOSITEIHHO MJIH C HEOOJIBIION MOMOIIBIO YUUTEJIS.

OT1MmeTKa «3» CTaBUTCS, €CIIU yYAILIUICS:

- MPAaBWJIBHO MOHUMAET (PU3MYECKYIO CYIIHOCTh PACCMATPUBACMBIX SBJICHHH H
3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJICIbHBIC MPOOEIIB B YCBOCHUH BOTIPOCOB Kypca
(U3HUKY, HO MPENSATCTBYIOIINE JATbHEHIIIEMY YCBOSHUIO IPOrPaMMHOTO MaTepHara;

- IOIYCTWII He OoJiee OTHOM Tpy0oii OMMOKH 1 ABYX HEJIOUETOB, HE Oojiee OaHOU Tpy0oil u
OJHOH Herpy0oii ommnoOKy, He OoJiee IBYX - TPEX HErPyOBIX OMIMOOK, OTHOW HETrpyOoil OmMOKH
Y TPEX HEJOUETOB, JOIYCTHI YEThIPE UITU TISATh HEJOUETOB.

OTMeTKa «2» CTaBUTCS, €CITU yYaIIUNCS:

-HE YCBOWJI M HE PACKPbUT OCHOBHOE COJIEp)KaHUE MaTepUalia;

-He JIeJIaeT BBIBOJOB U 0000IIEHHI;

-HE 3HAeT U He MOHUMAET 3HAUYUTENbHYIO WJIKM OCHOBHYIO YacTh IPOrPaMMHOTO MaTepHasa B
npezeliax MOCTaBICHHBIX BOIPOCOB;

- IIpH OTBETE (Ha OJMH BOTIPOC) JIOITYCKaeT 0osee ABYX rpyObIX omIrOOK, KOTOPBIE HE MOYKET
WCIIPABUTD JIAXKE TIPU MOMOIIH YUUTEIS,

-HE OBJIAJIC]I OCHOBHBIMU 3HAHUSMHU B COOTBETCTBUU C TPECOOBAHUSMH M IOITYCTHII OOJIBIIIC
OIIOOK ¥ HEJIOYETOB, YeM HEOOXOAUMO JIJIT OTMETKHU «3.

OneHka nMcCbMEeHHbIX KOHTPOJIbHBIX paﬁoT

OTtMeTKa «5» cTaBUTCS 3a paboOTy, B KOTOPO# npaBuiibHO BemoiHeHO 100% - 90% 3ananwmif;
OTtMeTKa «4» cTaBUTCS 3a pabOTy, B KOTOPOH MPaBUILHO BBITIONHEHO 89% - 70% 3amanmii;
O1meTka «3» cTaBUTCS 3a pabOTy, B KOTOPOI MPAaBMWIHHO BBIMOIHEHO 69% - 50% 3ananuif;
OTtMmeTKka «2» cTaBUTCS 32 pabOTy, B KOTOPOH MpaBUIbHO BhIOTHEHO MeHee 50% 3amanuii

Ouenka J1a60paTopHbIX padoT

OTtMeTKa «5» CTaBUTCS, €CITH YJaIIUHCS:

-BBIMIOJIHSAET PabOTy B IOJTHOM 00BeMe C COOI0IEHHEM HEOOXOAMMOM TIOCTIEI0BATEIEHOCTH
MIPOBEICHUS OIBITOB U U3MEPEHHIA,

OTMeTKa «4» CTAaBUTCS, €CITU BBIMOJHEHBI TPEOOBAHUS K OIIEHKE «5», HO OBLJIO JOMYIIEeHO 2-3
Heqo4ueTa, He 0oJee 0JTHON HerpyOor OMMOKU M OJTHOTO HEJ0veTa.

OTMmeTKka «3» CTaBUTCs, €CIIN pa60Ta BBIITOJIHEHA HE ITIOJITHOCTBIO, HO 00BEM BBIITOJIHEHHOM
YaCTH TAKOB, YTO IMMO3BOJIACT IMOJYUYHUTH HpaBI/IJ'H)HBII\/’I PE3YIIbTAT, M BBIBOA UJIU €CJIU B XO/€
MIPOBEJICHUS OIbITa U U3MEPEHHS ObUIN JOMYIIEHbI OIIMOKH.



OtrMeTrka «2» craBUTCA, ecau paboTa BBINOJHEHAa HE IMOJHOCTHIO U 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET CIE/IaTh IPABUIILHBIX BBIBOJIOB, a TAKXKE, €CIIH
OTIBITHI, U3MEPEHHUSI, BHIUUCIICHH S, HAOII0ICHUS IPOU3BOMIINCH HEIPABUIIBHO.

Bo ¢cex cnyuaax ouenxa cnudcaemcs, eciu yueHuK He co0.1100an mpedosanus npagui
0ezonacnocmu mpyoa.



