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IHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO 0OmIero oOpa3oBaHMs COCTaBJICHAa HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOEHHUsS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTeIbHOMN
nporpammsl, nipeactaBieHHbx B DI'OC OO0, a Takxke ¢ yuéroMm denepaibHOU pabodeit mporpaMMbl
Bocriutanus u Konueniuu npenogaBanus yueOHoro npeamera «Du3nkay.

ConepxaHue MporpaMMbl 1O (U3UKE HAMpPaBICHO Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalOIIMXCSl W OpraHu3alMio U3ydeHHsl (U3MKM Ha JAEATeJbHOCTHOM ocHoBe. B
nporpamMMme 1o (pu3MKe y4UThIBAIOTCS BO3MOYKHOCTH Y4eOHOIrO IpeaMeTa B peaau3aluu TpeOoBaHUMN
@I'OC OOO k muaHupyeMbIM JMYHOCTHBIM M METAlpeAMETHBIM pe3yibTaTaM OOYy4eHHs, a TakxKe
MEXIIPEIMETHBIE CBS3H €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHHs.

[Iporpamma 1no ¢u3MKe ycCTaHaBIMBAET pacHpeleseHHe y4eOHOro marepuana Mo rojam
o0y4yeHus (1o Kjiaccam), TpeaiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHSI TEM, OCHOBAHHYIO
HAa JIOTUKE Pa3BUTHUS IIPEIMETHOTO COAECPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEN 00yUaroIuxcs.

[Iporpamma no ¢usuke pa3paboTaHa C LENbIO OKa3aHUS METOJUYECKOH MOMOINM YUYHUTENIO B
co3JlaHuM paboueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIOMIMM I €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIBKY (DM3WYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB M SIBICHUH, H3y4aeMbIX XUMHEH,
Ouosiorueil, acrpoHoMueil u ¢usznyeckoil reorpadueif, BHOCUT BKJaJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MUpa, IPeAOoCTaBIIsieT Haubosee sicHble 00pa3libl MPUMEHEHHsI HayYHOT'O METO/a MO3HaHuU,
TO €CTh croco0a MoIy4eHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

Opna U3 TIaBHBIX 3a/1a4 PU3NYECKOr0 00pa30BaHUsI B CTPYKTYpe OOIIero o0pa3oBaHMsi COCTOUT
B (DOPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPAMOTHOCTH U MHTEpECa K HayKe Y 00yJaroImuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE TpEANOJIaraeT OBJIAJEHHE  CIEIyIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTb!

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UHTEPNPETUPOBATh JAHHBIE M MHCIOJNb30BaThb HAyYHBIE JIOKA3aTelIbCTBA IS
IIOJIy4€HUS BBIBOJIOB.

Hemn wu3yuenuss (U3MKKM Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs ONpEAEICHbI B
Konnenmun mnpenonaBanus ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTeNbHBIX OpraHU3AIMIX
Poccuiickoit  ®denepanuu, pealn3ylOUMX  OCHOBHBIE  001eo0pa3oBaTelibHbIE  MPOTPaMMBL,
yTBepkaAEHHON pewmeHneM Komnernnm MunncrepctBa mnpocsemenus Poccuiickoit denepaunn
(mporoxon ot 3 nexadbps 2019 r. Ne TTK-48H).

Hean n3yyeHus Ppu3nKu:

e MpuOOpeTeHHEe MHTEpeca W CTPEeMJICHHUS O0y4arouuxcs K HayYHOMY HM3yUEHHUIO MPHUPOJIBbI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TPEACTAaBICHUH O HAyYHOM METOjA€ TO3HaHUA U (QOpMHpOBaHUE
HCCIIEIOBATEILCKOIO OTHOLICHHS K OKPYKAIOLUM SIBICHHSM;

e (opMHUpOBaHME HAyYHOTO MMPOBO33PEHHS KakK pe3yiabTaTa M3Y4YCHHS OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHME MPEACTABICHUN O pONIU (PU3MKH Ul PAa3BUTHUS APYIMX €CTECTBEHHBIX HAYK,
TEXHUKH 1 TEXHOJIOTHII;



pa3BUTHE TPEJACTAaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaTbHON
NeSITeTbHOCTH, CBS3aHHOW C (PU3MKOW, MOJATrOTOBKA K JajbHEUIIEMY OOYYCHHIO B ITOM
HaITpaBJICHUH.

JlocTIKeHHe THX IieNieil mporpaMmbl 1o (pu3KMKe Ha YpOBHE OCHOBHOTO OOILEro 0O0pa3oBaHHS
o0ecreynBaeTcs pelieHueM caeyomuX 3aAay:

NpUOOpETeHUEe 3HAHWKA O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

NpUOOpPETeHNUE YMEHUH ONMHCHIBATh M OOBSICHATH (PU3MUECKUE SBICHUS C UCIIOIB30BAHUEM
MOJTyYCHHBIX 3HAHMIA;

OCBOCHHE METOJIOB PEIICHHUS IIPOCTEHIIINX PACUETHBIX 33J]1au C UCIIOJIB30BAaHUEM (PU3NICCKUX
MoOJIeJIeH, TBOPYECKHUX M MMPAKTHKO-OPHEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMH HAOJIOAATh MPUPOIHBIC SIBICHUS M BBIIOIHATH OMBITHI, JIAOOPATOPHBIE
paboThl W DKCHEPUMEHTAIbHBIC KCCICIOBAHUS C HCIOJIB30BAaHUEM HM3MEPHUTEIbHBIX
puOOpoB;

ocBoeHHE TpUEMOB paboTel ¢ wuWHpOpManueld (U3UYECKOTO COJEPIKAaHUs, BKIIOYas
MH(POPMAILIHIO O COBPEMEHHBIX JOCTIDKEHHSIX (DU3MKH, aHAIN3 U KPUTHUECKOE OICHUBAHUE
nH(pOpMAIHH;

3HaKOMCTBO cO cepamMu MpodecCHOHANBHON IEATEIbHOCTH, CBSI3aHHBIMU C (DU3MKOU, W
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKECHHUSIX (PU3UUECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
otBoauTcs 238 vacoB: B 7 kiacce — 68 "acoB (2 yaca B Henenio), B 8 kiacce — 68 yacoB (2 ydaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefeINi0).

[Ipennaraemslii B mporpamMme mo ¢u3MKe MepeueHb J1adopaTOpPHBIX PabOT W OMBITOB HOCHUT
pEKOMEHIaTeNbHBIN XapaKTep, YUUTENb JeNaeT BEIOOP MpoBeAeHMsI Ta00paTOPHBIX paObOT U OMBITOB C
y4€TOM UHANBUAYAIBHBIX OCOOCHHOCTEH OOYYaroIUXCs, CIMUCKAa JKCIEPUMEHTAIbHBIX 3aJaHUi,
MpeJyIaraeéMbIX B paMKaX OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 10 (pr3uKe.



COJEPKAHUE OBYYEHUSA
7 KJIACC

Pasznes 1. ®u3uka u e€ poJib B NO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupone. fBneHus npuponabl. Pu3nYECKUE SBICHUSA: MEXAHUYECKHE,
TEIJIOBBIC, AIEKTPUUECKHE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenune ¢usnueckux BenuuyuH. @Dusnueckue NpUOOPHI.
[TorpemHocTs U3MepeHuid. MexayHapoiHasi CUCTeEMa €IUHMII.

Kak ¢wusuka u npyrue ecrecTBeHHble HAYKH M3y4aloT MpHUpoay. EcTecTBeHHO-HAayuHBIM METOA
MO3HaHUS: HaOJIIOJEHME, MOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKEHUE TUIOTE3, IKCHEPUMEHT IO
MPOBEpPKE THUIIOTE3, OOBsCHEHWE HaOmomaeMoro sBieHUs. Omnucanue (QU3NYESCKUX SIBICHUN C
MIOMOILIBIO MOJIENIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usznueckue MNpUOOPHI U TMpoIeaAypa MPSAMBIX H3MEPEHUN aHAJIOTOBBIM U LU(PPOBHIM

pUOOPOM.

Jlabopamopuuvie pabomot u onvimel.

1. OmpeneneHue LEHbI JeIEHUs HIKaIbl U3MEPUTEIBLHOTO pUoOpa.

N3mepenue paccTossHUMN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.

Onpeznenenue pa3MepoB MajbIX TeJ.

N3mepenne TemrepaTypbl TMpU TMOMOIIM JKUJKOCTHOTO TEPMOMETpa U JIaT4UKa
TEeMIIepaTypBhl.

vk wnN

6. IlpoBemeHnue WCCIEAOBaHUS TIO TMPOBEPKE THIIOTE3bI: JAIBHOCTH IOJIETA IIIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIBIIIEC BRICOTA ITyCKa.

Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYIBI, UX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTRA.

JIBwxenue dactuil BemiectBa. CBS3b CKOPOCTH JBIDKEHUSI YaCTHI[ C TEMIIEpaTypoHu.
BbpoynoBckoe nBuxkenue, auddysus. BsammoneiicTBue dYacTuil BeIIECTBA: NPUTHKEHUE U
OTTaJKHUBaHUE.

ArperaTHble COCTOSTHUS BEILIECTBA: CTPOEHUE ra3oB, KUAKOCTEN U TBEPIBIX (KPUCTAIUIMUECKUX )
Teln. B3anmMocBsI3b MCKIY CBOMCTBaAMU BCIICCTB B Pa3HBIX arperaTHblX COCTOAHUAX W HUX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHhIX COCTOSIHUIN BOJIBI.

Hemoncmpayuu.

1. HaGmronenue G6pOyHOBCKOTO JBUKEHUS.

2. Habmonenne nuddys3un.

3. HaOmronenwe sBICHUHN, OOBSCHAIONIMXCS TMPUTHKEHUEM WA OTTAJIKUBAHUEM YaCTHI

BEIIECTBA.

Jlabopamopmuvie pabomul u onvimol.

1. Ormenka quaMeTpa aToMa METOJOM PSIOB (C UCTOb30BaHueEM GoTorpaduii).

2. OmnbIThl O HAOJIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl 1O 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBuskeHne U B3auMo/ieiicTBue TeJl.



Mexannyeckoe ABHKEHUE. PaBHOMEpHOE M HepaBHOMepHOe ABWKeHHE. CkopocTb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHUH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUSL.

SIBnenue uHepuuM. 3aKOH MHEpLUUU. B3aumozeiicTBue Ten Kak MpUYMHA U3MEHEHUS! CKOPOCTH
NBUKEHUs Tel. Macca kak mepa uHepTHocTH Tena. [lmotHocTh BemectBa. CBs3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eiMHUIIe 00bEMA BeIlleCTBa.

Cuna kak xapakTepucTuka B3aumozeiicTBus Ten. Cuna ynpyroctd u 3akoH I'yka. M3mepenue
CWJIBl C MOMOIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHMS M cuiia TsokecTd. Cuila TSDKECTH Ha JIPYTUX
mnaHerax. Bec Tema. Heecomocth. CroxkeHue CuJ, HANpPaBJICHHBIX IO OJHOW MPSAMOM.
PaBHopelictBytomas cwi. Cuna tpeHusi. TpeHue CKOJIbKEHUsI U TPeHHE MOKosA. TpeHue B NMpupoae u
TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro JBHKEHUS Tena.

N3mepenne ckopocTy MPsIMOJIMHEUHOTO IBHXKEHMUSL.
HaGnronenue siBiieHUs] HHEPLIWH.

Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEl.

ok wnNE

CrnosxeHue cull, HampaBJICHHbBIX 110 OJHON MPSIMOH.

Jlabopamopuuvie pabomot u onvimel.

1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JBMKEHHs (LIapuKa B JKUJIKOCTH, MOJAEIHU
AIEKTPUUYECKOTO aBTOMOOMIISA U TaK J1ajiee).

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJIBKEHHMS Opycka WJIM IIapuKa MO0 HaKJIOHHOW
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeENA.

4. OmnbIThl, JIEMOHCTPUPYIOLIUE 3aBHCUMOCTh pacTsHkeHHS (medopmanuu) MPYKUHBI OT
MIPUIIOKEHHOMN CHIIBL.

5. OneIThl, JAEMOHCTPUPYIOIIME 3aBHCHMOCTh CHJIBI TPEHMsI CKOJILKEHHS OT Beca Tela u
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Hasnenue. CriocoObl YMEHBIIICHUS W YBEIMYCHHS JaBieHus. [[aBmenue raza. 3aBUCHUMOCTH
JaBJIeHUsl raza oT o0bEMa, TemriepaTypsl. Ilepemaua naBieHus TBEPABIMU TENaMH, XUJIKOCTIMH H
razamu. 3akoH [lackans. [TneBMaTH4eckre MalIMHBL. 3aBUCUMOCTD JIaBIE€HUS KUIKOCTU OT TTTyOUHBI.
I'unpocratuueckuii mapanokc. CooOmaromuecs cocyabl. ['uapaBIndeckre MeXaHHu3MBbI.

Atmocdepa 3emun u atrmocepHoe gaBieHue. [[puunHbI CyecTBOBaHMS BO3TYITHON 000T0YKH
3emmmn. Ombit Toppuyennu. M3mepeHue arMochepHOTO aBleHUS. 3aBUCUMOCTH aTMOC(HEpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl s uamMepeHus: atMochepHOro AaBJICHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BrITankuBaromas (apxuMe0Ba) cuia.
3akon Apxumena. [TnaBanue ten. BozmyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUs ra3a OT TEMIEPATYPHI.

[lepenaua naBneHUs )KUIKOCTHIO U Ta30M.

CooOrmarommmecs COCY/Ibl.

I'mapaBnuueckuit mpecc.

[TposiBnenue aecTBus aTMOCHEPHOTO JTABJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHOM YacCTH Teja M IUIOTHOCTH
KUIKOCTH.

ok wnNE

7. PaBEHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BHITCCHEHHOM KUIKOCTH.



8. VYcnoBue miaBaHUs TeN: IUIABAHUE WIIU MOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOILECHHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOM B )KHUIKOCTh YaCTH
Tena.

2. OmpeneneHue BHITAIKUBAIOLIEH CUIIBL, AEMCTBYIOLIEH HA TEJI0, HOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTHU BBITAJIKUBAIOLIEH CHIIbI, AEMCTBYIOUIEH HA TEJIO B KUJIKOCTH, OT
MaccChl Tela.

4. OnbIThl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb BBITAJIKMBAIOLLEH CUJIbI, IEUCTBYIOIIEH HA TEJIO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH T€Ja U OT INIOTHOCTH JKUIKOCTH.

5. KoncTpyupoBanue apeomerpa WM KOHCTPYHPOBAaHUE JIOAKA U OIpeaelieHue eé
Irpy30I0AbEMHOCTH.

Paznen S. PaboTa u MOIIHOCTB. JHEPrus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs pblvara.
[Ipumenenue npaBuia paBHOBECHS pblyara K OJoKy. «3osioToe npaBuiio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas v noreHuuanbHas sueprus. [IpeBpainenue oqHoro Buaa
MEXaHUYECKON PHEPTUU B APYroi. 3aKOH COXPaHEHHUsS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. Ilpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuwvie padbomol u onvimol.

1. Omnpenenenue pabOThI CUIIBI TPEHUSI IPH PABHOMEPHOM JIBUKEHUU Tella 0 TOPU30HTAIBHOM

MTOBEPXHOCTH.
2. HccnenoBaHue yClOBHM paBHOBECHS pblyara.

w

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.
4. H3zydeHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU dHEPTUU.

8 KJIACC

Pa3znen 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUUECKOM TEOpUHM CTPOCHHs BemiecTBa. Macca u
pa3mepbl  aroMOB M MoOJieKyJl.  OObITBI,  MOATBEPXKAAIOIIME  OCHOBHBIE  MOJIOKEHUS
MOJICKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucramimdeckue u
amop¢ubie Tena. OObSICHEHHE CBOWMCTB Ta30B, JKUIKOCTEH M TBEPABIX TE€ HAa OCHOBE MOJOKEHUH
MOJIEKYJIIPHO--KUHETUYECKON Teoprr. CMauyuBaHUE U KaWJUISPHBIE SIBIEHUA. TeMI0BOe paclIupeHne
U CXKaTHe.

Temneparypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TEIUIOBOTO JBMKEHHS YacTHI]. BHyTpeHHss
sHeprusi. CrocoObl U3MEHEHHsI BHYTPEHHEW SHEPTUU: TEIUlonepeaada U CoBEpIeHHe padoThl. Buisl
TEIJIONepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3ITyUECHHUE.

KommuectBOo TemimoTel. YaenpHas TEIUIOEMKOCTH BeIlecTBa. TemiooOMEH M TEIUIOBOE
paBHOBecHe. YpaBHeHHE TeroBoro OamaHca. I[lnaBrieHue u oTBepAeBaHHE KPHUCTAJUIMYECKUX
BEIIECTB. YieibHas TeruioTa masienus. [lapoobpa3zoBanue u konaencamus. Mcnapenue. Kunenue.
VYaenbHas TeIioTa NapooOpa3oBaHMs. 3aBUCUMOCTH TEMIIEPATypbl KHIICGHUS OT aTMOCHEpHOro
JABJICHUSI.



BrnaxnocTs Bo3ayxa.
OHeprus ToIMBa. Y iejbHasi TEMJI0Ta CTOPAHMUSL.
[Tpuntuns! padotel TernoBsix apurateneit KI1/{ reruioBoro aeurarens. TemioBble ABUraTeIn U
3alUTa OKPYKAIOLEN CPEb.
3aKOH COXpaHEHMs U IPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIPOLECCaX.
emoncmpayuu.
Habmotenne 6poyHOBCKOTO JIBHIKEHUSI.
Ha6mronenue quddysun.
HaGntoneHue siBieHUi cMaunBaHUs U KalIWJUISIPHBIX SIBJICHUM.
HabnroneHue TerioBoro pacumpeHust Tel.
W3meHeHue naBiieHus ra3a Npyu U3MEHEHUU 00bEMa U HarpeBaHUM WM OXJIAXKICHUM.
[IpaBuiia u3mMepeHus TeMieparypsbl.
Bunel teronepenaqu.
OxnaxeHye Ipu COBEPLICHUN PaOOTHI.

LN AEWNR

HarpeBanue mpu coBepiicHHH PabOThI BHEIIHUMH CHJIAMHU.
. CpaBHEHHE TEIUIOEMKOCTEH pa3InYHbIX BEIICCTB.
. HaOmronenue kumneuus.

S S
N 2 O

. HabmoieHue mocTossHCTBA TEMIIEPATyPhI IIPH TUIABIICHHH.

13. Mopenu TENJIOBLIX ABUTATEIEN.

Jlabopamopuuvie pabomot u onvimel.

1. OmnbIThl 1O OOHAPYKEHHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO TIPUTSIKEHUS.

OnbITHI 10 BRIPAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHHMSI Ta30B, KUJIKOCTEH U TBEPABIX TEI.
Ompenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro 00béMa U HarpeBaHUS
WJIU OXJIQXKICHHUS.

vk wNnN

6. IlpoBepka rHUIOTE3bl JMHEHHOW 3aBUCHMOCTH [UIMHBI  CTOJOWKA KUAKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTypshl.

7. HaOmroneHue u3MeHeHUs BHYTPEHHEH SHEPrUM Teja B pe3yibTaTe TeIulonepe1ayl U padoThl
BHEIIHUX CHUIIL.

8. MHccrnenoBanue sBICHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BObI.

9. OmpezaeneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpHU TEINIOOOMEHE C HarpeThiM
METAITNYECKUM LIUITUHAPOM.

10. Onpenenenune yaenbHOM TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yieabHON TEIUIOTHI IIABJICHUS JIbJA.

Paznen 7. diiekTpuyecknue 1 MarHMTHbIE SIBJICHUS.

Onextpuzanus Ten. J[Ba poga siexkTpuueckux 3apsanoB. B3aumonelicTBue 3apsyKEHHBIX Te.
3akoH KyioHa (3aBUCMMOCTb CHJIBI B3aUMOACWMCTBMS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsiioB U
paccTOsSHUS MEXY TEJIaMH).

OnekTpuyeckoe mnose. Hampsok€HHOCTH 3ekTpuueckoro mnodd. [lpuHuun cynepno3unuun
AIIEKTPUICCKUX T0JIeH (Ha KAYECTBEHHOM ypPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIEMEHTApHBIA AuleKTpudeckuil 3apan. CTpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI ATIEKTPUUECKOTO 3apsia.



DJIEKTPUYECKUH TOK. Y CIIOBHS CYIIIECTBOBAHUS AJIEKTPUIECKOr0 TOKA. ICTOUHHUKHN MTOCTOSSHHOTO
TOoKa. JIeWCTBUS JEKTPUUYECKOrO TOKa (TEIJIOBOE, XMMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B
KUJKOCTSX U razax.

DOnexTpuueckas uenb. Cuna Toka. Diekrpudeckoe HanpsbkeHue. ConpoTHBIIEHUE TPOBOIHUKA.
VYaensHoe compoTHBiIeHHE BemecTBa. 3akoH Owma s ywactka uenu. IlocnenoBarensHoe U
IapajuIeJIbHOE COEIMHEHNE IIPOBOIHUKOB.

PaboTta u MOIIHOCTH 3JE€KTpUYEcKOro Toka. 3akoH JDxoyns—JleHna. DiekTpuyeckue menud U
MOTPeOUTENH IIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[locrosinubie MarHUTHL. B3auMopeilicTBUE€ MOCTOSHHBIX MAarHUTOB. MarHuTHoe ToJe.
MarnuTtHoe mnojie 3emMiId U €ro 3HadeHue g Ku3HU Ha 3emiie. OnbiT Opcrena. MarHuTHoe moje
ANEKTpUYECKOro ToKa. [IprMeHeHne 31eKTpOMarHuToB B TeXHHUKe. [leficTBME MAarHUTHOrO IOJSI Ha
MIPOBOJAHHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSHHOTO TOKa. Vcmonbp3oBaHHE AIEKTpOABUTaTENIeH B
TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel  ®Papanes.  SBneHue  snekTpoMarHutHOoM — mHAaykuuu.  IlpaBumo  Jlenna.
Onektporereparop. CrnocoObl MOMyYEeHHS] IICKTPUUYECKON  SHEpPru. ODIEKTPOCTAHIMU  Ha
BO300OHOBIISIEMBIX UCTOYHHKAX SHEPTUU.

Hemoncmpayuu.

DnekTpu3aius Tel.
JIBa posia 2JIEKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpONCTBO U ACMCTBHE ANEKTPOCKOTA.
DneKTpocTaTU4eCcKas NHIYKIHUS.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[TpoBOAHUKY U AUDIIEKTPUKH.
MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.
HcTouyHNKH TOCTOSHHOTO TOKA.
JlelicTBuUs 2IIEKTPUYECKOTO TOKA.

. DNEKTPUYECKHUM TOK B )KUJIKOCTH.

. 'a30BbIii paspsn.

. I3Mepenue cuibl TOKa aMIepMeTpOM.

OLooNOUAEWNR

N
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. I/I3MepeHI/I€ SJICKTPHUYCCKOI'0 HAITPSXKCHUA BOJIBTMCTPOM.

=
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. PeoctaTt u Mmara3uH conpoTHUBIEHUN.

. B3aumopelicTBre MOCTOSHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOXKHOCTH pa3/I€JIeHMsI ITOJIFOCOB MAarHUTA.
. MoaenupoBaHre MarHUTHBIX 10JIEN TOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

P S T Y
O 00N O WU

. MaruuTHoOe€ 1osie Toka. DIeKTPOMarHmr.

N
o

. JleicTBME MarHUTHOTO TIOJIsI HA TPOBOJHUK C TOKOM.

. DNEeKTpOABUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue siBI€HUS JIEKTPOMAarHUTHON UHAYKIUU.

. OnbiTEl Papanes.

. 3aBUCUMOCTb HallpaBJIEHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3HUKHOBEHMS.
25. DAeKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuusie pabomot u onvimel.

1. OnbITHl O HAOIIOICHUIO AIIEKTPU3ALNHN TEll UHAYKIUEH U TIPU COMPUKOCHOBEHUHU.

N N NN
A W N P

2. HCCJ’IG[[OBaHI/Ie HeﬁCTBHﬂ QJICKTPHUYICCKOI'O I10JIA Ha ITPOBOJAHUKHA U JUBJICKTPUKH.
3. CoOopka u mpoBepKa padOTHI JIEKTPUUECKON 1T MTOCTOSIHHOTO TOKa.



4. W3mepeHue U peryaupoBaHuE CUIIbI TOKA.
N3mepenue u perynupoBaHue HapsiKEHUSI.

v

6. HccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Y€pe3 PE3UCTOp, OT CONPOTUBIICHUS
pE3UCTOpa U HANIPSHKCHUS HAa PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb JJIEKTPUYECKOIO COITPOTUBIICHHS IIPOBOJAHMKA OT
€ro JJIMHBI, IUIOIIAIU IIONIEPEYHOr0 CEYEHHU U MaTepHala.

8. IIpoBepka mpaBwiia CIIOKEHUs HAIPSOHKEHUN IIPHU IIOCJIEI0BATEIBHOM COCIMHEHHH JBYX
PE3UCTOPOB.

9. Ilposepka npasuia Uit CHIIBI TOKA IPU NapauIeIbHOM COCIUHEHUHN PE3UCTOPOB.

10. Onpenenenne paboOThI HIEKTPUYECKOTO TOKA, UIIYILIETO Yepe3 PE3UCTOpP.

11. OnpeneneHre MOIHOCTH JIEKTPUUECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILIETO YEPE3 JaMIIOUKY, OT HaIlpsyKEHUS HA HEll.

13. Onpenenenue KIIJ[ narpeBarens.

14. MccnenoBaHne MarHuTHOTO B3aUMOJICUCTBUS IIOCTOSSHHBIX MarHUTOB.

15. MI3yyeHne MarHuTHOT'O MOJI HOCTOSIHHBIX MarHUTOB NPH UX 0OBEANHEHUH U pa3elICHUH.

16. MccnenoBanue NeHCTBUSA DIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aMMOJEWUCTBHSA KaTYyIIKH C TOKOM H
MarHura OT CHJIbI TOKa W HAIPABJICHHs TOKA B KaTYIIKE.

18. M3y4deHue neicTBUS MarHUTHOTO 1OJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 U3ydeHue paboThl 3JEKTPOABUraTENs.

20. N3mepenue KII/I anexTpoaBUrarebHON yCTaHOBKH.

21. OnmpITBl MO  MCCIENOBAHUIO SIBJICHMSI JIEKTPOMATHUTHOW MHAYKLUU: HCCIEN0BAaHUE
VM3MEHEHUH 3HAYEHUs U HaIlPaBJICHUs NHIYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexanuueckoe JABukeHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHWYECKOro  JBWXKEHMSA. PaBHOMepHOe  mnpsMonuHEnHoe  JBrkeHue.  HepaBHOMepHoe
pSIMOJUHENHOE ABM>KeHNEe. CpellHsAs U MTHOBEHHAs! CKOPOCTb Teja TP HEPAaBHOMEPHOM JBUKECHUM.

Yckopenue. PaBHOycKkOpeHHOEe mpsiMoiiHelHOe mABmkeHue. CBoOogHoe maaeHue. OTBITHI
lanunes.

PaBHOMEpHOE nBIKEHME MO OKpyXHOCTHU. [lepros u yactora oOpamienus. JInHeitHas U yriioBas
cKopocTH. LleHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBbit 3akoH HerotoHa. Bropoin 3akoH Herorona. Tperuit 3akoH Hserorona. IIpuHiun
CYTIEpPIIO3HUIINH CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHUS: CHJIa TPEHHS CKOJBKEHUS, CHJIa TPECHHS TMOKOS,
JIpYTUe BUbI TPEHUS.

Cuna TsKecTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpeHHE CBOOOJHOro majeHus. [IBrxeHue
manet Bokpyr Connna. [lepBas kocMuueckasi ckopoctb. HeBecoMoCTh 1 neperpys3ku.

PaBHOBecue MarepuanbHOW TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc Ttena. M3menenue wumnynbca. Mmnynbe cuibl. 3aKOH COXpaHEHHUsI UMITYJIbCA.
PeakTuBHOE IBUXEHUE.

Mexanndeckas paboTta 1 MOITHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBsi3b SHEPTHH
u pabotel. [loTeHIManbHas SHEpPrus Tena, MOMHSATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHIManbHas



SHeprus cxarod npyxuHbl. KuHernueckas sHeprud. TeopemMa O KHHETHMYECKOW SHEPruu. 3aKOH
COXpaHEHHUS MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

1. HaOmroneHne MEXaHU4eCKOro IBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE IIyTeH U TPACKTOPUH IBHKEHUS OJHOIO U TOTO K€ TE€JIa OTHOCUTEIBHO Pa3HBIX
TEeJ OTCYETA.

3. HM3MmepeHne CKOPOCTH U YCKOPEHUS NPSIMOJIMHEUHOTO JIBUKECHHUS.

4. HccnepoBaHue IPU3HAKOB PABHOYCKOPEHHOIO JIBUKCHMUS.

5. HaOmropeHue 1BHXKEHHUS Tella 110 OKPYKHOCTH.

6. HaOmromeHue MexaHWYECKHX SIBICHUH, IPOMCXOQAIIUX B cucTeMe oTcuéra «Tenexka» npu
e paBHOMEPHOM M YCKOPEHHOM JIBIYKEHHH OTHOCUTEIIbHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHHS TeJla OT Macchl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

HaGnronenne paBeHCTBA CHIT TIPY B3aUMOJICHCTBUU TEJ.

9. Hs3meHnenue Beca Tena MpU YCKOPEHHOM JIBHYKEHUH.

10. Ilepenaya umIrysbca pu B3auMOIEHCTBUU TEIL.

11. IlpeoGpa3oBaHus SHEPTHU IPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMIyibca IPU HEYIPYTOM B3aUMOAECHCTBUM.

13. CoxpaHeHue uMIyibca pu adCOJIIOTHO YIIPYIOM B3aUMOJIEHCTBUH.

14. HaGnroieHue peakTUBHOTO JIBUKCHUSI.

15. CoxpaHeHne MeXaHU4EeCKOH HEpriH pU CBOOOTHOM MaJICHHUH.

16. CoxpaHeHue MEXaHNYECKOW SHEPTUH NPU JABM)KEHUU TeJIa T0J IEHCTBUEM IIPYKUHBI.

Jlabopamopuwvie padbomol u onvimol.

1. KoncTpyupoBaHue TpakTa JUisl pa3roHa M JAJIBHEUIIEr0 paBHOMEPHOI'O JIBM)KEHMS LIapHKa
VIV TEJIEKKH.

2. OmnpezneneHue cpeaHed CKOPOCTH CKOJIBXEHHMS Opycka WM JBWXKEHMS LIapuKa I10
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue yCKOpeHUs Tejda NpPU PAaBHOYCKOPEHHOM JBM)KEHHUM 110 HAKJIOHHOU
IIJIOCKOCTH.

4. UccnenoBaHue 3aBHCHUMOCTH IyTH OT BpPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHUU 0e€3
HayaJIbHOU CKOPOCTH.

5. IlpoBepka rumoTesbl: €ciau MpHU PABHOYCKOPEHHOM JBHXEHHHM 0e3 HadaJbHOH CKOPOCTH
IyTH OTHOCATCS KAaK P HEYETHBIX YUCEI, TO COOTBETCTBYIOIIME IPOMEXYTKH BPEMEHH
OJINHAKOBBI.

6. HccrnenoBanue 3aBUCHMOCTH CUJIBI TPEHUS CKOJIBXKEHUS OT CHIIBI HOPMAJIbHOT'O IABJICHMUS.

7. Omnpenenenne KOdPPHUIMEHTa TPEHUS CKOIBXEHUS.

8. Omnpenenenue xECTKOCTH NPYKUHBI.

9. Omnpezaenenue pabOTHI CHIIBI TPEHUS MTPH PaBHOMEPHOM JIBM)KEHUH Teja 10 TOPU30HTAIbHON
ITOBEPXHOCTH.

10. Ompenienienrie  pabOThl  CHJIBI  YIIPYTOCTH TpU  TMOABEME TIpy3a C HCHOJIb30BAaHUEM
HETOIBM>KHOTO U TIOABHXKHOT'O OJIOKOB.

11. M3yueHue 3aKk0HA COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexann4yeckue Koj1e0aHUsI M BOJIHBI.
KonebarenpbHoe paBmxeHue. (OCHOBHBIC XapaKTEPUCTUKH KOJCOAHWI: TEpHOJa, YacToTa,

amMIuTya. MareMaTHuecKui U Npy>KUHHBINA MasTHUKU. [IpeBpaleHne 3Hepruu npu KoyiedareabHOM
JBUKECHUH.



3aryxatomue KkoJsiebaHus. BpiHyXaeHHBbIe KojeOaHus. Pe3onanc. MexaHWYecKHE BOJIHBI.
CpoiicTBa MexaHndeckux BosH. IIponosnbHble M nonepeyHsle BOJHBL J[JIMHA BOJIHBI U CKOPOCTH €&
pacrpocTpaHeHusi. MexaHHu4eCKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.
3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHppa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenune xoneOaHuii TeJ MO IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmtoienue BeIHYX/IEHHBIX KOJIe0aHUIl U pe30HaHca.
PacrnipocTpanenue npooabHBIX U MONEPEYHBIX BOJIH (HAa MOJIEIH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

ok wnNE

AKyCTHUYECKUI PE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHue 4acTOThI U IEpUOa KoJeOaHU MATEMAaTUYECKOTO MAasiTHUKA.
2. OmpexneneHue YacTOTHI U NEpHOa KOJIeOaHUN MPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBHCHUMOCTH MepHoa KojieOaHU MOABEIICHHOTO K HUTH Tpy3a OT JJIMHBI
HUTH.
4. HccnepoBaHue 3aBUCUMOCTH MepUOAa KOJI€OaHUN MPY>KUHHOTO MasITHUKA OT MacChl Tpy3a.
5. IlpoBepka HE3aBHCHUMOCTH Mepuoja KoieOaHuil rpysa, MOJBEIIEHHOTO K HUTH, OT MAacChl
rpy3a.
6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MepHoJa KoieOaHUil MPY>KMHHOTO MasTHUKA OT
MacChl Tpy3a U KECTKOCTU TIPYKUHBI.
7. V3mepeHue yckopeHUsi CBOOOJIHOIO Ma/IeHuUs.
Pa3nes 10. D1eKTpOMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[IIkana >7eKTpOMarHUTHBIX BOJIH. VCIIOIB30BaHNE 31I€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3IE€KTPOMArHUTHBIX BOJIH.
2. BoJHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomol u onvimol.
1. V3ydeHue CBOWCTB JIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOMIBHOTO TenedoHa.
Pasnen 11. CBeToBbIe sIBJIEHUS.
JlyueBast monens cBera. crounnku cBera. [IpsMonmHeiiHOe paclipocTpaHeHHE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpa)Ke€HUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomieHUs cBeta. [lonmHOE BHYTpEHHEE OTpPAKEHUE CBETA.
Hcnonws3oBanme MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.
JIunza. Xox mydeid B nun3ze. OnTrueckas cucrema ¢oToamnmapara, MUKPOCKONa U TelleCKoma.
I'na3 xak ontuueckas cucrema. bian3opykocTs U JalbHO30PKOCTb.
Pasznoxenne 6enmoro ceera B crnekTp. OnbiTel HbtoToHa. CroXeHHE CHEKTpalbHBIX I[BETOB.
Hucnepcus ceera.
Jemoncmpayuu.
[IpssMOonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tonyuenne n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.
OnTruyeckuii CBETOBO/I.

vk wNE



6. Xon myuei B coOMparomie JInH3e.
7. Xopn nyded B pacCEUBAIOLICH JIMH3E.
8. Tlomyuyenne n300pa>keHHI C ITOMOIIBIO JIMH3.

. Ilpunnun pevictBus oToanmnapara, MUKPOCKOIA U TEJIECKOTA.
10 Mopens riasa.
11. PaznoxeHue 0eoro cBeTa B CIEKTP.
12. Ilonydenue Genoro cBera Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JIyda OT yIJjia MaJeHusl.
2. HM3yueHue xapaKTepUCTUK U300paxKeHUsI IPEAMETA B IJIOCKOM 3epKaJe.
3. HccnenoBanue 3aBUCUMOCTH YIJIa IPEJIOMJIEHUS CBETOBOIO Jiydya OT yrja MaJeHHUs Ha
IPAHUIIE «BO31YX—CTEKIIO».
[Tonyuyenue n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.
OnBITHI 1O Pa3JIoKEHUIO OEJIOro CBETa B CIIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIC (DUIBTPHI.
Pa3z[e.11 12. KBanToBbIe IBJICHHUS.
OmnbiTel Pesepdopna m rmanerapnas mojnens aroma. Mogens atoma bopa. Hcmyckanwe u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHENYaTsIe CIIEKTPHI.
PagnoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenusi. CTpoeHue aToMHoOro siapa. Hykmonnas
MoJzienb aTroMHoro snapa. M3oronsl. PannoaktuBHble nmpeBpamienus. [lepuon momypacmnaga aTOMHBIX
anep.

N o v e

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOTO YMCEN. DHEPIusl CBS3U
aTOMHBIX saep. Csi3p Maccsl U 3Hepruu. Peakuuu cuHTe3a U neneHus suep. VIcTouHMKM dHepruu
ConHua u 3B€31.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX N3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3avyHbIX I'a30B.

Crnektp Boznopoaa.

Ha6mronenue tpexoB B kamepe Bubcona.

Pabora cuérurka MOHU3UPYIOMINUX U3TYUSHHH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IMPOAYKTOB.
Jlaﬁopamopnbw padomout u onvimol.

1. HaOmroneHue CIUTOMIHBIX U JMHEHYAThIX CIIEKTPOB U3ITYUYEHUS.

ok wnNE

2. HccnenoBanue TpPEeKOB: HM3MEpPEHHE HSHEPIUM YacTUIBI IO TOPMO3HOMY MyTH (1O

¢dotorpadusam).

3. H3mepeHue pagroakTHBHOTO (OHA.

IToBTOpHTE/NIBLHO-000011IA0 LN MOLYIb.

[ToBTOpUTENBEHO--0000IIAIOIIUKA MOIYIb NpPEAHA3HAYEH JUIsI CHCTEMAaTHU3allui M O00O0OIIEHHS
NPEAMETHOTO COZIEP)KAaHHUS M OIBITA JESTENbHOCTH, NMPHOOPETEHHOTO IMpPU HM3YYEHHHM BCErO Kypca
¢u3MKKM, a TaKke Uil MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO (HU3UKE IS
o0yyJaromuxcs, BEIOPAaBIINX 3TOT Y4EOHBIH MpeaMerT.

[Ipu m3ydeHHH TAaHHOTO MOAYJIS PEATU3YIOTCS M CUCTEMAaTU3UPYIOTCS BHUJIBI JESITEIBHOCTH, Ha
OCHOBE KOTOPBIX OOECIICUMBACTCS OCTIDKCHHE IPEIMETHBIX M METAlpPEIMETHBIX IUIaHUPYEMBIX
pe3ynbTatoB 00y4deHusi, (OPMHUPYETCS eCTECTBCHHOHAy4YHasi TI'PaMOTHOCTb: OCBOEHHE HAay4YHBIX



METOJIOB UCCIIEIOBAHUS SIBJICHUM MPUPOJIBI U TEXHUKHU, OBJIa/ICHUE YMEHUSIMH OOBICHATH (PU3NUECKUE
SABJICHUSA, HNPUMCHAA IIOJNYYCHHLIC 3HAHHUA, pPCIIATh 3aJadd, B TOM YHCIC KAYCCTBCHHBLIC U
OKCIICPUMCHTAJILHBIC.
[IpuHIMNUATBEHO EATENbHOCTHBIA XapaKTep JAaHHOTO pas3felia pealin3yeTcs 3a CY€T TOro, 4To
oOyuaroluecs BIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IMPEAJIaraercs:
Ha OCHOBC ITOJIYYCHHBIX 3HAHUH pacrio3HaBaTb U HAYYHO O6’b$ICH$ITB (1)I/I3I/I‘~I€CKI/IC SABJICHUS B
OKpY>Karollel NpUpOJIe U MOBCEAHEBHON KU3HH;
UCIIOJIb30BaTh HAayudHble METOJbl HCCIEeIOBaHUS (PU3MYECKUX SBJIICHUN, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOJTYUCHHS TEOPETUUECKUX BBHIBOJIOB;
OGT:SICHSITL HAayY4YHBIC OCHOBBI HaI/I6OJIe€ Ba>XHbIX IIOCTI/I)KGHI/If/’I COBPCMCHHBIX TGXHOHOFHﬁ, Harpumcep,
MPAKTUYCCKOI'0 MCII0JIb30BaAHUA PAa3JIMYHBIX HCTOYHUKOB OHCPIUHU HA OCHOBC 3aKOHA IMMPCBPAIICHUA U
COXPAHEHHUS BCEX U3BECTHBIX BHIOB DHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS IIPOI'PAMMBI 110 PU3HUKE HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30BAHUA

N3ydyenne (u3mku Ha ypOBHE OCHOBHOIO OOIIEro 0Opa30BaHHs HAMpPABIEHO HA JOCTHUIKEHHE

JIMYHOCTHBIX, METAIIPCIAMETHBIX U IPEAMETHBIX 06pa30BaTeJ'IBHBIX PE3YIbTATOB.

B pesynbraTte u3ydeHust GU3MKU Ha ypOBHE OCHOBHOI'O 00ILIET0o 0O0pa30BaHMs Y 00y4aroerocs

OyayT chOpMUPOBAHEI CIEAYIONIUE INIHOCTHBIC PE3YIbTAThl B YACTHU:

1) maTpuoTH4YeCKOro BOCIIUTAHUSA:

— MpOSABICHHE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOHN (U3NYecKOi
HAyKU;

— [IEHHOCTHOE OTHOIIEHUE K JIOCTHIKCHUSIM POCCUHUCKUX YIEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHUU OOIIECCTBEHHO 3HAYMMBIX M ITUYCCKHUX
npo0JieM, CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

— OCO3HAaHUE BAXXHOCTU MOPAJIBbHO--3TUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) 3cTeTHYEeCKOro BOCIIMTAHUS:

— BOCHpPHUATHE JCTETUYCCKUX KAueCTB (PU3NYCCKOW HAyKW: €€ TapMOHHUYHOTO TIOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

— OCO3HaHHWE IIEHHOCTH (hM3MUECKON HayKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHUPA, OCHOBHI
Pa3BUTHS TEXHOJIOTUM, BAJKHENIIEN COCTABIIAIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOM JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIHLCKON IEATETbHOCTH;

5) dopmupoBaHusi KyJbTYPbl 310POBbS U IMOIHOHAJIBLHOI0 0JIATONOJIYYMSI:

— OCO3HaHHWE IIEHHOCTH Oe30macHoro obpasza *KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUDE,
BaXHOCTH TMpaBUi 0€30MacHOro MOBEIEHHUs Ha TPAHCIOpPTe, HAa AOPOrax, C AJNEKTPUYECKUM H
TETJIOBBIM 000pY0BAaHUEM B JOMAIIIHUX YCIIOBUSX;

— cOpMUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO XKe
1paBa y Ipyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTUBHOE y4YaCTHE B PEIICHUH MPAKTUYECKUX 3a7ad (B paMKax CceMbH, 00pa3oBaTelbHOM
OpraHu3aIi, TOpoja, Kpas) TEXHOJIOTHYECKON M CONMAIBLHON HANpPaBICHHOCTH, TPEOYIOIIUX B
TOM YHCIIe U (PU3NIECKUX 3HAHUM,

— UHTEpPEC K MPaKTUIECKOMY H3y4eHUIO podeccuit, CBI3aHHBIX C PU3UKOM;

7) 3K0JIOTMYEeCKOTr0 BOCIIUTAHUSA:

— OpHEHTallUs Ha MpUMEHeHNe GU3MUYECKUX 3HAHUH I pElIeHUs 3a7a4d B 00JIacTH OKPYXKaIOIIeH
Cpenpl, TUIAHUPOBAHUS TTOCTYNKOB M OIEHKH HMX BO3MOXKHBIX TOCJEICTBUMA ISl OKpY>KAroIiei
Cpenpbl;

— OCO3HAHHE TJI00ATBFHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTel HX pelieHus;

8) aganTanumM K UI3MEHSIOUMUMCH YCIOBUAM COIMATBHON U PUPOIHOM Cpeabl:

— TMOTPEOHOCTh BO B3aMMOJCHCTBHH MPHU BBIOJHEHUN HCCIEIOBAHUN M MPOEKTOB (hM3HUECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO A TEIbHOCTD;

— MoTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4ucie POPMYTUPOBATH UJCH, MOHSATHS,
TUIOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;



e — 0CO3HaHUE JACPUIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

® — [UIAHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

e — CTpeMJIEHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBA3H IIPUPO/IbI, OOIECTBA U IKOHOMUKH, B TOM
YHCIIe C MCIIOJIb30BAaHHEM (PU3NUYECKUX 3HAHUM;

® — OIICHKA CBOMX JCHCTBUI C y4EéTOM BIUSHUS HA OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX II00ATBHBIX
IOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3ynpTaTe ocBOGHUS MPOrpaMMBbI 10 (pU3MKE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus y
oOyuatomierocss  OyayT  copMUpOBaHbI ~ MeTanpeaMeTHbIe  Pe3yJabTaThl,  BKIIOYAIOIINE
MO3HABATEIbHBIC YHUBEPCAIbHbIC ydeOHbIC NIEHCTBHS, KOMMYHUKATUBHBIC YHHBEpCAIbHBIC YUeOHBIE
NENCTBUS, pETyJIATUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS.

ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckne a1eMCTBUSA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
YCTaHABJIMBATH CYIIECTBEHHBIH NMPHU3HAK KIACCU(HUKAIMHA, OCHOBAHHUS IS OOOOIIEHHS U
CpPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEYUS B paccMaTpuUBaeMbIX (akTax, MAHHBIX H
HaOJIIOIEHUSAX, OTHOCALINXCA K (PU3NUECKUM SBIICHUSM;

BBISIBJISITH NPUYMHHO--CJIEICTBEHHBIE CBSI3M TpU HM3yYeHUU (PU3MYECKUX SIBICHUH H
MPOLIECCOB, JIeNaTh BBIBOABI C HCIOJIb30BAaHUEM JEIYKTUBHBIX U HWHAYKTHUBHBIX
YMO3aKII0YeHNUH, BBIIBUTAaTh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEJTUUMH;
CaMOCTOSITENILHO BBIOMpaTh CHOCOO peleHus ydeOHOW (u3nueckol 3amaun (CpaBHEHUE
HECKOJIbKMX BapHaHTOB  peElIeHus, BbHIOOp Haubosee MNOAXOIAINIET0O €  y4ETOM
CaMOCTOSITENTbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciieroBaTe/LCKHE JeiiCTBUA.

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENIbCKIII HHCTPYMEHT MO3HAHUS;

MPOBOJIUTH IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXHBIN (u3ndecKuit
HKCHEPUMEHT, HEOObIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

OLICHMBAaTh HA NPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMAINIO, MOIYYEHHYIO B XOJe
UCCIIEIOBaHMS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh 0000IIEHUSI U BBIBOJBI MO pe3yjbTaTaM IMPOBEAEHHOTO
HaOJI0ICHNUS, OMIBITA, UCCIIEIOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JaibHeWIee pa3BUTHE (PU3UUYECKHX IPOIIECCOB, a TaKKe
BBIIBUTATh MIPEINONI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PabGora ¢ undopmanmueii:

NPUMEHATh pa3jIMyHbIE METOMbl, WHCTPYMEHTHl M 3ampochl NpU TIOMCKE U OTOOpe
WH(pOpMAIIUY WU TaHHBIX C YIETOM MPEIOKEHHON yueOHOM Pu3nuecKkoi 3a1aun;
aHAJM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh HHPOPMALIUIO PA3TUYHBIX BHJIOB
1 (hopM TpeICTaBICHHUS,;



CaMOCTOATENILHO BBIOMpAaTh ONTHUMATbHYIO (OpMYy TMpeacTaBieHUs HWHOOpMAIUU U
WLTIOCTPUPOBATH PEIIaeMbIe 3a/1a41 HECIOKHBIMU CXEMaMH, JUarpaMMaMu, HHOH rpaduKoii
1 UX KOMOMHAITUSMH.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

B X0Jie 00CYXICHHUsSI Y4eOHOr0 MaTepHaia, pe3yJibTaToB JadOpaTOpHBIX pabOT U MPOCKTOB
3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJaeMOW TEMbI U BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pelIeHHe 3aJa491 ¥ MOJJIepIKaHue OJIaroKenaTeIbHOCTH OOLICHHS;

COIIOCTABIISITH CBOU CYXJICHUS C CYXJICHUSIMU IPYTUX YYaCTHHUKOB JHAaora, 0OHapyXuBaTh
pa3M4Ke U CXOACTBO MTO3HIIHIA;

BBIPa)KaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyOJIMYHO MPEACTABIATH PE3yJIbTAThl BBITOJHEHHOTO (DU3MYECKOrO OIBITAa (IKCIEPHMEHTA,
UCCIIC/I0OBAHMS, IPOCKTA);

HOHMMATh U HCIOJb30BaTh MPEHUMYLIECTBA KOMAHJHONW W WHIMBUAYAIbHONH PabOTHI MpH
pEILICHHN KOHKPETHO!N (hU3UUECKOi IPOOIIEMBI;

OPUHUMATh €M COBMECTHOW JICATEIBHOCTH, OPraHW30BBIBaTh [CUCTBUS 1O e
JOCTIDKCHHUIO: PACIPEeIsiTh PONd, OOCYKAATh MPOLECCHl U PE3YNbTaThl COBMECTHOI
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

BBINIOJIHATh CBOK 4YacTh palOThI, JOCTUTasi KadyeCTBEHHOTrO pe3yjbTaTa IO CBOEMY
HaIIpaBJICHHUIO U KOOPAHUHHUPYS CBOU HeﬁCTBHH C APpYIrMMHU YICHAMHU KOMAaHIbI;

OLICHMBATh KayeCTBO CBOErO BKJAJa B OOIIMH MPOAYKT MO KPUTEPHUSAM, CaMOCTOSTEIBHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranmu3anus:

BBISIBJISITH NPOOJIEMBI B JKM3HEHHBIX U YYEOHBIX CUTYyalUAX, TPEeOYIOIIUX Ui pPEHIeHUS
(bu3NYeCKUX 3HAHUI;

OpPUEHTHPOBATHCS B Pa3IMUHBIX MOJX0JaX MPUHATHS pEeLICHUHN (MHIUBUAYAIbHOE, IPUHATHE
pellIeHus B IpyMIe, IPUHITHE PEeIIeHUH TpyIIoi);

CaMOCTOSITENIbHO ~ COCTaBIIATh ~QJITOPUTM  pelleHus (U3NYECKOM 3aJauM  WiIM IUIaHa
UCCIIEIOBAaHUsI € Y4Y4ETOM MMEIOIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh NIPEAaraéMble BAPUAHTHI PEIICHHUI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIeHHE.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUH U IIpeJylaraTh IJIaH €€ U3MEHEHMUS],

OOBSICHATh TPUYMHBI JOCTHIKEHHS (HEJTOCTHKEHHUS) pe3yJabTaToOB JEATEIbHOCTH, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCIE€ B XOJ BBIMNOJIHEHUS (U3NYECKOTO
UCCIIEIOBAHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBLIMXCS CUTYallUid,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNbTAaTa LENH U YCIOBUIM;

CTaBUTH ce0sl Ha MECTO JPYroro YelIoBeKa B XOJ€ CIIOpa WM JAUCKYCCHU HA HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

MIPU3HABATH CBOE MPABO Ha OIIMOKY MPH PEUICHUN (PU3HUECKUX 33/1a4 WM B YTBEPKICHUAX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPABO IPYIroro.



HNPEAMETHBIE PE3YJbTATbBI

K xonmy oOyueHuss B 7 KJjacce MpeAMETHbIE pe3yjibTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCTOJIb30BATh MOHATHUS: (PU3UYECKHE M XUMHUYECKUE SBJICHUS, HAOIIOJCHNE, IKCIICPUMEHT,
MO/IeJIb, TUIIOTE33, €AUHUIIBI (PU3UYECKUX BEJIMYUH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUS
BemecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe IBHKCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, NPSMOJMHEHHOE), TPAeKTOpHUs, PABHOACHCTBYIOLIAas cuia, Aedopmarus
(ynpyras, niaactu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

pasnuuath saBieHUs (AUdQy3us, TEmaoBoe IBUKEHHE YaCTHIl BELECTBAa, PaBHOMEPHOE
JBMDKEHUE, HEPaBHOMEPHOE JIBWKEHME, WHEpLHUs, B3aUMOJEHCTBHE TeJ, paBHOBECHE
TBEPIBIX TeJN C 3aKPEIUIEHHOW OCBhIO BpaIlleHUs, Nepefaya JaBiIeHUs TBEPABIMU TeJIaMH,
KHUIKOCTSMA W Ta3aMmH, aTMocepHOe [aBJCHWE, IUIAaBaHHE TN, IPEBpAIICHUSI
MEXaHUYECKOH PHEPTruHu) MO OMHCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JI€MOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKHUX SBJICHUN B OKpPYXKAlOIIEM MHpE, B TOM
yucie (U3NYECKHe SBJICHUS B MPUPOJIE: IPUMEPHI IBUKEHUS C PA3INYHBIMU CKOPOCTSMU B
KHUBOM M HEXHBOH Npupoje, ACUCTBUE CHUIIbI TPEHUS B NPUPOAEC U TEXHHUKE, BIUSHHE
aTMOC(epHOTO JaBJICHHS Ha )KUBOM OpraHU3M, IJIaBaHUE PBIO, phIYaru B TEJIe YEIIOBEKA, IIPH
3TOM TIEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIIEISTH CYINIECTBEHHBIE CBOWCTBA
(mpu3HaKu) PU3NUECKUX SIBICHUM;

OINUCHIBaTh M3YYEHHBIE CBOWCTBA TeJ U (pU3MUECKUE SBICHMS, HCIONB3Ys (usnueckue
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CHJla YNPYroCTH, CHJa TSDKECTH, BEC Tella, CHJIa TPEHUs, HaBlieHHe (TBEpIOTO Tena,
KHUJIKOCTH, Ta3a), BHITAJKUBAIOIIAs CHJIAa, MEXaHUYecKash paboTa, MOIIHOCTh, IJIEYO CHIIBL,
MOMEHT CHJIbl, KO3(p(UIMEHT T1OoJIe3HOr0 JEeHCTBUS MEXaHU3MOB, KHHETHYECKas |
MOTEHIMAJbHAsl PHEPrus), NpPU OMNMCAHUM NPABMIBHO TPAKTOBaTh (U3UUECKUN CMBICH
UCMOJb3yEeMbIX BEJIMYMH, UX 0003HAUEHUS U €AMHUIBl (PU3UYECKUX BEIMYUH, HAXOIUTh
(bopMyITBI, CBSI3BIBAONTHE TAaHHYIO (U3NYECKYIO BEIMYHHY C IPYTUMHU BEIIMIHMHAMH, CTPOUTH
rpadMKy H3yYeHHBIX 3aBUCUMOCTEN (PM3NIECKUX BEITMYNH;

XapaKTepu30BaTh CBOMCTBA Teld, (U3NYECKHUE SIBICHUS M MPOLECCHI, MCIOJB3Ys IMpaBHIIa
CIIO’)KEHHsI cuil (BAOJb OMHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
NPaBUJIO paBHOBecHs pbruara (0J0Ka), «3070TOE MPABHIO» MEXAHWMKH, 3aKOH COXPaHEHUS
MEXaHUYECKOH SHEPTHH, TIPH STOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA W 3alHCHIBAThH
€r0 MaTeMaTUYEeCKOE BHIPAKCHHE;

OOBSICHATh (PU3MUECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallnid TMPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBISTH NMPUYNHHO--CIIEJICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHWE U3 1—2 JIOrMYecKHX MIaroB ¢ omopod Ha 1-2 M3y4YEeHHBIX
CBOWCTBA (pU3MUECKUX SABJICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacy€THble 3aau B 1—2 [EeHCTBUS, UCIIOJIB3Ys 3aKOHBI M (DOPMYJIbI, CBA3BIBAIOIINE
¢u3nvecKkre BETUUMHBL: HA OCHOBE aHAJM3a YCIOBHS 3ajaudl 3allMChIBaTh KPATKOE YCIOBUE,
MOJICTABIATh (PU3NYECKHE BEIUYMHBI B (OpPMYJbl U MPOBOAUTH pPacu€Thl, HAXOIUTh
CIpaBOYHBIC JaHHbIE, HEOOXOIMMBIE Al PELIEHUs 3a]ad, OLEHUBATh PEATMCTUYHOCTD
MOJTyYeHHOM (pr3nyecKoi BEIMUMHBI,



pacro3HaBaTh MpPoOJIEMbl, KOTOPbIE MOXKHO PEIIMTh NP MOMOUIM (U3UYECKUX METONO0B, B
OIMCaHUU MCCIIEJOBAHUS BBIIEIATH IPOBEPSIEMOE MPEANOI0KEeHNE (TUIIOTE3Y), pa3nuyarh U
MHTEPIPETHPOBATh TOJIYYEHHBIH pe3ysbTaT, HAXOIUTh OIIMOKH B XOJ€ OIIbITa, JENIaTh
BBIBOJIBI 110 €0 pE3yJIbTaTaM;

IIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3NYECKUX SBJICHUNA WM (PU3MYECKUX CBOMICTB Tem:
(bopMyIHpOBaTh TPOBEPsEMbIC MPEANIONIOKEHHs, COOMPATh YCTAHOBKY M3 INPEAJIOKESHHOTO
000pyI0BaHus, 3alIUChIBATH X0/ ONbITa U (POPMYJIMPOBATH BHIBOJIBL;

BBINOJIHATh TPSMbIE U3MEPEHUs] PACCTOSIHMSI, BPEMEHH, Macchl Tella, 00bEMa, CUIbI U
TEeMIepaTypbl C MCIOJIb30BAHUEM aHAJIOTOBBIX M LUQPOBBIX NPUOOPOB, 3aAMUCHIBATH
[OoKa3aHMs NPUOOPOB ¢ YUETOM 3aJaHHOH aOCOIIOTHON MOTrPEeIHOCTH U3MEPEHUIA;
MPOBOJIUTH HCCIIEJIOBAHUE 3aBHUCHUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT APYrod C
HCII0JIb30BAHNUEM NPSIMBIX M3MEpPEHUIl (3aBUCUMOCTH IYTH PaBHOMEPHO JIBHKYILErOCs Tella
OT BpPEMEHH JBM)KCHUS TeJa, CHJIBI TPEHUS CKOJBKEHHs OT Beca Tela, KauecTBa 00paboTKu
IIOBEPXHOCTEH TEJl M HE3aBUCHMOCTH CWJIbl TPEHHUS OT IUIOIIAAU CONPUKOCHOBEHMS TeEl,
CHJIBI YIIPYTOCTH OT YJUIMHEHUS NPY>KUHBI, BBITAIKMBAIOLIEH CUIIBI OT 00bEMA NMOTpyKEHHOM
YacTH TeJla U OT IUIOTHOCTHU XKUAKOCTHU, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TIIyOUHBI,
Ha KOTOPYIO NOTPYKEHO TEJIO0, YCIOBHM IUJIaBaHUS TEJ, YCIOBUM PAaBHOBECHs pbluara M
0JIOKOB), y4acTBOBaTh B IUIAHWPOBAHUM Y4E€OHOIO HCCIEIOBaHMs, COOMpPATh YCTAaHOBKY U
BBINOJIHATh U3MEpPEHUs, cielys MpeUIoKEHHOMY IUIaHy, (UKCUPOBaTbh pe3yJbTaThl
MOJTyYEHHON 3aBUCUMOCTH (M3WYECKHX BEJIMYMH B BHUJAE MPEIIOKEHHBIX TaONMUI W
rpaduKoB, JeNaTh BBIBOBI [0 pE3yJIbTaTaM MCCIEIOBAHNUS;

MIPOBOAUTH KOCBEHHbIE U3MEPEHMSI PU3NUECKUX BEIMYMH (IIJIOTHOCTH BEIIECTBA XKUAKOCTU U
TBEPAOrO Teja, CUIa TPEHHUS CKOJIbKEHHS, JIaBJIC€HUE BO3/yXa, BbITAJKMBAIOIIAs CHUJIA,
JeWCTByOAas Ha MOTPY)KEHHOE B JKMIKOCTb TeJNO, KO3(PPHUIMEHT MOIEe3HOro JercTBus
IIPOCTBIX MEXAHU3MOB), CIIE€Ays MPENIOKEHHON MHCTPYKIIMU: IIPU BBIIIOJIHEHUN U3MEPEHUN
coOupaTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE CKOMOM BEIIMYUHBI;
co0IroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTHU IpU padoTe ¢ 1abopaTOpHBIM 000PYI0BaHHUEM;
yKa3bIBaTh MPUHLHUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIIUECs] COCYAbl, OapoMeTp, pblyar, MOJBMXKHBIM W HEMOABMXKHBIN
0JI0K, HAKJIOHHA$ TUIOCKOCTb;

XapaKTepU30BaTh MPUHILMUIIBI AEUCTBUS MU3yYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOMCTB C
OrMmopoi Ha HX omnucaHus (B TOM 4YHCIE: MOJIIMITIHUKH, YCTPOWCTBO BOJONPOBOJA,
THJIPABINYECKUI TPecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), UCIOIb3Ys
3HaHUS O CBOWCTBaX (DM3MYECKUX SBJICHUH M HeoOXoAuMble (U3NYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

MPUBOJIUTH IPUMEPHI (HAXOAUTh UH(OPMALIHIO O TPUMEPaX ) MPAKTUYECKOIO UCIIOJIb30BAHUS
¢bu3nuecKux 3HAHWM B TMOBCEIHEBHOM JKM3HM Juisi oOecredeHHs: 0e30MacHOCTH TMpu
oOpalleHuu ¢ NpudopaMM M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pPOBbS U
COOJIIOICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpY Karolllei cpejie;

OCYILIECTBIIATH OTOOP MCTOYHUKOB MH(popMaruu B VIHTepHETE B COOTBETCTBUH C 33JJaHHBIM
IIOMCKOBBIM 3aIlIpOCOM, HAa OCHOBE HMEIOLIUXCS 3HAHMW U NYTEM CpPaBHEHUS pa3IUYHbIX
MCTOYHUKOB BBLACTATH HH(DOPMAINIO, KOTOpPas SBIISETCS MPOTUBOPEUMBON UM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIOJb30BaTh IPH BBINOJIHEHUM Y4YeOHBIX 3aJaHUM Hay4HO--IIOMYJIAPHYIO JIUTEpaTypy
(Gu3MYeCcKoro cojep:KaHus, CIpPaBOYHbIE MaTepualbl, pecypchl cetd MHTepHeTr, BiageTsh



npuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHusi MHGOPMAIIMU W3 OJHON 3HAKOBOM
CUCTEMBEI B JIPYTYIO;

CO3/1aBaTh COOCTBCHHBIE KpaTKHWE MUCHhMEHHBIC W YCTHBIE COOOIIEHWsS Ha OCHOBE 2-3
HUCTOYHUKOB WH(pOpMANUK (U3HUECKOTO COJIEPKaHUs, B TOM YHCIE MYOJIWYHO JeNaTh
KpaTKue COOOIIEHUs O pe3yJbTaTax IMPOCKTOB WM Y4YEOHBIX HCCICIOBAaHUN, MPU ITOM
IPaMOTHO MCIIOJB30BaTh U3yUYCHHBIN MOHATHHHBIA ammapaTr Kypca (U3HKH, COIPOBOXKIATH
BBICTYIUICHHUE IIPE3CHTALIUEM;

MIPY BBIMTOJIHEHUHU YIEOHBIX MMPOCKTOB U UCCIICIOBAHUIA PaCTIPEICNIATh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBUHU C IOCTABJICHHBIMU 3aJadyaMH, CICIUTHh 3a BBIIOJHEHHEM ILIaHA JCHCTBU,
aJICKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JEATCIBHOCTh TPYIIIbI, BHICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsi MHCHHE OKPYKAIOIIHX.

K koHiy oOyuyenus B 8 Kkuacce INpeiMeTHbIE pe3yJabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTDH y 00YUAIOMIUXCSI YMEHU:

UCIOJIb30BaTh IOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE AaTOMOB U
MOJICKYJI, arperaTHbleé COCTOSHHUS BEIECTBa, KPHUCTAUIMYECKHE W amopdHble Tena,
HACBHIIICHHBI W HEHACBHIIEHHBIH Tap, BIAXHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHS
SHEprus, TEIUIOBON JIBUraTelb, 3JIEMEHTAPHBIN AJIEKTPUYECKUN 3apsl, HIEKTPUUECKOE T0JIE,
IIPOBOJIHUKY U JUIJIEKTPUKH, TOCTOSIHHBIHM 3IE€KTPHUUECKUI TOK, MarHUTHOE TOJIE;

pa3nuyuarh sBJIEHUS (TEIUIOBOE pAaCUIMpEHUE U CXKaTHe, TeIUlonepeaaya, TeIIoBOe
paBHOBECHE, CMAauMBaHUE, KalWUISPHbIE SBJICHUS, UCIApPEHUE, KOHJEHCAlus, IUIaBJICHUE,
Kpuctaynu3auuss  (OTBeplAeBaHME), KHUIEHHe, Terulonepenadya  (TEIIONPOBOIHOCTD,
KOHBEKIIMSI, W3Iy4yeHHUE), OJJIEKTpU3allUsg Tel, B3aUMOAECUCTBHE 3apsaoOB, JAECUCTBUS
JIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aWMOJICHICTBUE MAarHUTOB, JeicTBUE
MarHuTHOTO TOJI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIHS) 110 OMHCAHUIO MX
XapaKTepHBbIX CBOWCTB W HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (QU3NYECKOe
SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKHUX SBJICHUN B OKpYXKAalOIIEM MHpE, B TOM
yuciae (U3NYECKUe SBICHHS B IPHUPOJE: IMOBEPXHOCTHOE HATXKEHHE M KalWUIIpHbIE
SBJICHUSI B TPUPOJAE, KPUCTAIBl B Mpupone, usinydeHue CoiHIla, 3aMep3aHHe BOJOEMOB,
MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHEra, HJICKTPUUECKHUE SIBJICHUS B
aTMocepe, MEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJId, JIpeid MoIocoB,
pOJb MAarHUTHOTO TOJS JUIS KU3HU Ha 3emule, MOJSIPHOE CUSHUE, MPH 3TOM IEPEeBOAUTH
NPAaKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOICTBAa (TPU3HAKN)
(bu3NYeCKUX SIBICHUM;

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUECKHUE SIBICHHS, WCIONB3YS (PH3UUECKUE
BEIMYMHBI  (TeMIeparypa, BHYTPEHHSSI DHEPTUs, KOJHYECTBO TEIUIOTHI, yJelbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  ylelbHas  TEIJIoTa  IUIaBJI€HUS, YJAelbHas  TeIuloTa
napooOpazoBaHMs, yAeNbHas TEIUIOTa CropaHUs TOIUIMBA, KOI(M(UIIMEHT IOJIE3HOTOo
JIeWCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENbHAS BIAXHOCTh BO3/AYXa, MIEKTPHUECKUI 3apsil,
CHjla TOKa, OJJIEKTPUUYECKOE HAINpPSDKEHUE, CONPOTHBIEHUE IPOBOJHHUKA, YIEJIBHOE
COIIPOTHBJICHUE BEILECTBAa, pab0Ta M MOIIMHOCTh 3JEKTPUYECKOTO TOKA), MPU OMHCAHUU
NPAaBUIBHO TPAKTOBAaTh (DU3MUECKUI CMBICI HCHOJNb3YEeMbIX BEIMYMH, O003HAUYEHUS U
eIMHUIIBl (PU3NYECKUX BEIMUYUH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO
BEIMYMHY C JpPYI'MMU BEIUYMHAMM, CTPOUTh TIpadUKUd H3YYEHHBIX 3aBUCHUMOCTEM
(hU3UYECKUX BEIMYNH;



XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBJICHHSI U MPOLECCHI, UCMOJIb3ysl OCHOBHBIE
MOJIOKEHUS ~ MOJIEKYJISIPHO--KUHETUYECKOW TEOpUM CTPOCHUS  BEIIECTBA, PHUHIIMI
CYINEpIIO3UIINK MoJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsna, 3akoH Oma
JUIsl ydacTka 1enu, 3akoH Jxoyns—JIeHa, 3aKkoH COXpaHEHHs] HEPrUH, MPU 3TOM JaBaTh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aMUCBIBATH €0 MaTEMaTHUECKOE BHIPAKEHUE;
OOBSCHATH (PH3HUECKUE MPOLIECCHl U CBOICTBA Tell, B TOM YHCIIe U B KOHTEKCTE CUTyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBJIATH MPUUMHHO-CICACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHWE M3 |—2 JOTMYECKHMX IIaroB C OMOpPOM Ha 1—2 HM3yYEHHBIX CBOMCTBA
(bU3NYECKUX SIBICHUH, PU3NIECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

pemiars pacdEéTHBIE 3a/1a4l B 2—3 EHCTBUS, UCIIONIB3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIIHEC
(du3nUecKre BEIIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/I1a4y 3alMCHIBATh KPATKOE YCIOBHE,
BBISBJIATh HENOCTATOK JAHHBIX JJIS PEHICHHS 3aJadd, BBIOMPATH 3aKOHBI M (OPMYIIBI,
HeoOXoIuMBbIe JIJIsl €€ pellleHus, IPOBOAUTh PAcYEThl U CPAaBHUBATH IMOJIYYEHHOE 3HAYCHHE
(bu3nUYecKoil BENWYMHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh MPU IMOMOIINA (PU3NICCKUX METOJIOB,
WCIIONB3Ysl ONMUCAHUE MCCIEAOBAHUS, BBIICTSATh IMPOBEPSIEMOE MPEANOJI0KEHHUE, OIICHUBATh
MPaBUIILHOCTH TIOPSJIKA MPOBECHUS UCCIEAOBAHMS, 1€JIaTh BHIBOIBI;

MPOBOAUTH OMBITHI MO HAOTIOACHHUIO (PU3NYECKUX SBICHUN WM (PU3UUYECKUX CBOWCTB Tell
(KanmwUISIpHBIC SIBJICHUS, 3aBUCHMOCTH JABJICHUS BO3AyXa OT €ro o0bEMa, TeMIepaTyphl,
CKOPOCTH TIpollecca OCTBhIBaHWS W HArpeBaHUsA NpU HM3IYYCHHH OT I[BETa H3Iydarolleit
(mornomaronieit) MOBEpXHOCTH, CKOPOCTh UCHApEHUsi BOJABI OT TeMIEpPaTyphl KUAKOCTU U
IJIOMIAM €€ MOBEPXHOCTH, JICKTPU3AIUsS T U B3aUMOJCHCTBUE DJIEKTPUUECKHUX 3apsiOB,
B3aUMOJICHICTBUE TOCTOSIHHBIX MAarHWTOB, BH3yaJU3alldsi MAarHUTHBIX TOJEH MOCTOSTHHBIX
MarHuTOB, JIEUCTBUSI MarHUTHOTO TOJISl HA MPOBOJAHUK C TOKOM, CBOKMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  DJIEKTPOJABHUTaTENsl IOCTOSHHOTO TOKa): (GOpMyIUpOBaTH  MPOBEpsiEMbIE
MIPEATIONOKEHHS, COOUPATh YCTAHOBKY M3 MPEIIOKEHHOTO 00OPYIOBaHMS, OMUCHIBATH X0/
onbITa U HOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh NPSAMbIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIBHON BIIAXXHOCTH BO3/1yXa, CHIIbI
TOKa, HAMpPSDKEHHs] C HWCIOJIb30BAaHMEM AaHAJIOTOBBIX MPUOOPOB U NATYUKOB (PU3UUECKUX
BEeIIMYMH, CpPaBHUBATh pPE3yNbTaThl M3MEPEHHH C y4&€TOM 3aJaHHOW aOCOTIOTHOM
MOTPEUTHOCTH;

MMPOBOJIUTH HCCJICIOBAHWE 3aBUCHUMOCTH OJHOW (U3MUECKOW BEIMYMHBI OT APYrod ¢
WCIOJIb30BaHUEM MPSMBIX H3MEPEHUH (3aBHUCHMOCTH COMPOTHBIICHHS MPOBOJHUKA OT €ro
JUTMHBI, TUIOMIATM TIOTMIEPEYHOTO CEUCHHMs] H  YICIBHOTO CONPOTHBIICHHUS BEIIECTBA
MMPOBOJIHUKA, CWJIBI TOKA, HUIYIIETO 4Yepe3 IMPOBOJIHUK, OT HAMPSHKEHUS Ha TPOBOJTHUKE,
HCCIEAOBAaHUE TMOCJIEAOBATEIBHOIO W MHapajUIeIbHOTO  COEAMHEHUN MPOBOJHUKOB):
IUIAHUPOBATh HUCCIIEIOBAaHKWE, COOMpATh YCTAHOBKY U BBHIMOJIHATH HW3MEPEHHS, CIEIys
MPEVIOKEHHOMY TUIaHy, (UKCHPOBATh PE3yJIbTaThl TMOJTYYEHHOW 3aBUCHUMOCTH B BHJIE
TaOIUI ¥ TpadUKOB, JIeTIaTh BEIBOJIBI IO pPE3yIbTaTaM UCCIICIOBAHMUS;

MPOBOANTh KOCBEHHBIE W3MEpPEHUS (U3MUECKUX BeMWUWMH (yIOeNbHAs TEIIOEMKOCTh
BELIECTBA, COMPOTHBIICHHE MPOBOJAHMKA, pabOTa M MOIIHOCTh DJEKTPHUUYECKOrO TOKa):
IUIAHUPOBATh ~ M3MEPEHHUs, COOUpaTh  DKCIHEPUMEHTAIbHYIO  YCTAaHOBKY,  CIEAys
MPEAJIOKEHHON MHCTPYKLIUH, U BBIYUCIIATH 3HAUCHUE BEJIMUUHBL;

coOJr01aTh MpaBUiia TEXHUKKA O€30MaCHOCTH MpU paboTe ¢ J1abopaTopHBIM 000PYI0BAaHUEM;
XapaKTepu30BaTh MPUHLMUIBI ACUCTBUS MU3yYEHHBIX MTPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMOpoil Ha UX omHcaHUs (B TOM YHCIE: CHCTeMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas



TypOuHa, amIepmerp, BOJIETMETP, CU€TUUK IEKTPUUECKON SHEPIHUH,
AJIEKTPOOCBETUTENFHBIE  NMPUOOPBI, HAarpeBaTeNIbHBIE  DICKTPONPUOOpPHI  (TpUMEpHI),
ANEKTPUYECKUE NPEIOXPAHUTEIH, SJIEKTPOMArHUT, 3JIEKTPOABUIATElb MOCTOSIHHOIO TOKA),
UCHOJb3ys 3HAHUS O CBOMCTBAX (U3MYECKUX SABICHUH M HEoOXoaumble (usnueckue
3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI 110 CXEMaM U
CXEMaTU4YHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, THIPOMETP,
NBUTAaTE€Ib BHYTPEHHEIO CrOPAaHUs, DJEKTPOCKOI, pEOCTaT), COCTaBIATh  CXEMBI
UIEKTPUUECKUX LIeNell ¢ MOCIeN0BaTeNbHBIM M IapajljiebHbIM COCIUHEHUEM 3JEMEHTOB,
pasznuyast ycJIoBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPHUUECKUX LEMeH;

MIPUBOJIUTH IPUMEPHI (HAXOAUTH UH(OPMALIMIO O IPUMEPAX ) MPAKTUUECKOIO UCIIO0JIb30BAHUS
¢u3nyeckux 3HAHUU B IOBCEAHEBHOM KHM3HM i obecriedeHuss Oe30IacHOCTU IpH
oOpamieHuu ¢ TpuOOpaMH W TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 3I0POBBS H
COOJIIO/IEHHSI HOPM HKOJIOTUYECKOT0 TIOBEICHHS B OKPY>KalOIIel cpee;

OCYLIECTBIATh NMOMCK HMH(pOpManMu (U3NYECKOro cojaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOLUXCAd 3HAaHUW W NYTEM CpaBHEHHUS JONOJHUTEIbHBIX HCTOYHUKOB BBIJCIATH
uH(OpMaINIO, KOTOPasi ABJISIETCS IPOTUBOPEUHUBOI U MOKET ObITh HEIOCTOBEPHOM;
UCIOJb30BaTh IPH BBINOJIHEHUM Y4YeOHBIX 3aJaHUi Hay4HO--TIOMYJIAPHYIO JIUTEpaTypy
(Gu3M4ecKoro cojep:kaHus, CIpPaBOYHbIE MaTepualibl, pecypchl cetd MHTepHeTr, BiageTb
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus MHPOPMALMU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBbIE IHCbMEHHbIE U KpaTKME YCTHbIE cooOueHus, 0000mas
MH(OPMALIMI0O M3 HECKOJNbKUX MCTOYHMKOB (DU3UYECKOTO COJIEp)KaHus, B TOM 4YHCIIE
nyOJINYHO MPECTABIATh PE3YJbTaThl MPOSKTHONW WIIM MCCIIENOBATENbCKON JEsTeIbHOCTH,
IpU 3TOM TPaMOTHO MCIIOJIB30BaTh M3YYECHHBIM TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOXAATh BBICTYIUICHHE MTPE3EHTALNEH;

IpU  BHIIOJHEHUM YYE€OHBIX TMPOEKTOB U HCCIENOBAaHUN (PU3NYECKHMX IPOIECCOB
pacnpenensatb 00s13aHHOCTHU B IPYIIIE B COOTBETCTBUHM C ITOCTABJICHHBIMU 33Ja4aMu, CIEAUTD
3a BBIINOJHEHHEM IUlaHa JEHCTBUH M KOPPEKTUpPOBAaTh €ro, aJeKBaTHO OIIEHUBATh
COOCTBEHHBI BKJaJ B JEATEIbHOCTb TIPYMIbI, BbICTPAaUBAaTh KOMMYHHMKATHBHOE
B3aMMO/JICHCTBHE, MTPOSIBIISAS TOTOBHOCTD pa3periaTb KOH(QIUKTHI.

K xonHmy oOyueHuss B 9 kJjacce MpeaMETHbIE pPe3yjbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

UCIOJIb30BaTh  IOHATHUS: CHCTEMa  OTcuéra, MaTepuajgbHas TO4YKa, TPaeKTOpHS,
OTHOCHUTENIbHOCTh MEXaHUYECKOro JBIKEHUs, aedopmauus (ynopyras, IIlacTH4ecKast),
TpeHUe, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTb M IEPETPY3KH, LIEHTP TKECTH,
a0COJIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIO Tela, paBHOBECHE, MEXaHHUYECKHUE
KojeOaHusi W BOJIHBI, 3BYK, MHPPa3BYK M YJIbTPA3BYK, AJIEKTPOMArHWTHBIE BOJHBI, IlIKaja
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTb, CIEKTPbl UCIYCKAHUS U
MOTJIOIIEH U, anb(a-, 0eTa- ¥ raMMa-u3Ty4eHuUs, U30TOIIbI, SiAepHAs YHEPreTHKA,;

paznuyath sABJIEHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHENHOE JIBUKEHUE,
PaBHOYCKOPEHHOE TNPSMOJIMHEWHOE JBWXXEHHE, CBOOOIHOE TMaJeHHE TeJ, PaBHOMEpPHOE
JBIKEHUE 10 OKPY)KHOCTH, B3aUMOJCHCTBUE TeJ, PEaKTHBHOE IBM)KEHHUE, KoyebaTeiabHOe
IBUKEHHE (3aTyXalolllue W BBIHYXKICHHbIE KOJeOaHUs), pe30HAHC, BOJHOBOE JBUKECHHE,
OTpa)kK€HUE 3BYyKa, NPSIMOJIMHENHOE pacCIpOCTPAHEHUE, OTPAKEHHUE M MPEJOMIICHHE CBETA,
MIOJTHOE BHYTPEHHEE OTPAXCHHE CBETa, Pas3jioKeHUE OENOoro CBETa B CIEKTP U CIOXKECHHUE



CIEKTPAJIBHBIX I[BETOB, TUCIEPCUS CBETA, €CTECTBEHHASA PaJIMOaKTUBHOCTb, BOSHUKHOBEHHE
JMHENYaToro CHeKTpa M3JIy4€HHUs) IO ONHCAHUIO UX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHNUE;

pacrio3HaBaTh MPOSBICHNUE M3YYEHHbIX (PU3NYECKUX SIBICHUM B OKpYy)KarolleM Mupe (B TOM
quciae GU3NYeCKue ABJICHHUS B IPUPOJE: NPUWINBbI U OTJIMBBI, ABHKEeHHE MIaHeT CONHEeYHO
CHUCTEMBI, PEAKTUBHOE JIBW)KEHUE >KMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBI, LIyHAMM, 3XO, I[BETa TEJ, ONTHYECKUE SIBJICHUS B
npupoje, OHOJIOruyeckoe ACHCTBHE BHIMMOIO, YIbTPA(QHOIETOBOIO M PEHTTEHOBCKOTO
U3IYy4YeHUH, €CTECTBEHHBIH paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, PpaJUOaKTHUBHOE
U3JIyd4E€HUE NPUPOJHBIX MHUHEPAIOB, ICHCTBHE PaJAMOAKTUBHBIX H3JIyYEHUH Ha OPraHu3M
4eJloBeKa), IpU HSTOM I[EPEBOJIUTH IPAKTUUYECKYIO 3a7adyy B Y4YeOHYIO, BBLICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBJICHUI;

OIMCHIBaTh M3YYECHHBbIE CBOWCTBA Tel M (PU3MUECKHE SIBICHMS, HCIONB3Ys (usnueckue
BEJIMYMHBI (CPEIHSsI M MIHOBEHHass CKOpPOCTb Teja IMpU HEPABHOMEPHOM JBUKEHHH,
YCKOpPEHHE, NEPEMEILEHUE, IIyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHs, CHJIa YIPYTrOCTH, CHIIA
TSKECTH, YCKOPEHHE CBOOOJHOrO MAJEHUs, BEC Tesla, HMIIYJIbC Tejla, UMIYJIbC CHJIbI,
MexaHuuyeckas pabdoTa M MOIIHOCTb, NOTEHLUUAIbHAsl HHEPrUsl Tejia, MOJHATOrO Haj
MIOBEPXHOCTHIO 3€MJIM, IIOTEHIMAJIbHAs SHEPTUS CKATOW MPYKUHBI, KHHETUYECKasi SHEPIus,
[IOJIHAsi MEXaHUYecKasi SHEPrusi, NepuoJl U 4acTora KojeOaHWi, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPENOMIICHUS CpPeibl), IPU ONUCAHUU
MPaBWIbHO TPAKTOBaTh (PU3NYECKUII CMBICI HUCIHOJIB3YEMBIX BEJIWYMH, OOO3HAYEHUS H
€MHULIBI (PU3NYECKUX BEIUYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOLINE JAHHYIO (U3HUYECKYIO
BEIMYMHY C JPYI'MMH BEJIUYMHAMH, CTPOUTh TIpadUKUd H3YYEHHBIX 3aBUCUMOCTEH
(U3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOICTBa Tes, (DU3MYECKHUE SIBICHHUS M TPOLECCHI, HCIOJb3Ys 3aKOH
COXPAHEHHs DHEPruu, 3aKOH BCEMUPHOIO TATOTEHUS, NPHUHLHUII CYNEPHO3ULUU CHII,
MPUHLMIT OTHOCUTENbHOCTH ['ammies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMITYJbCA,
3aKOHBI OTPAKEHUS M IPEJIOMIIEHUS CBETa, 3aKOHBI COXPAaHEHHUs 3apsI0BOr0 MU MaccOBOIO
qucen MpU SAACPHBIX PEaKLUAX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U
3alHUChIBaTh €70 MATEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3HUECKHE MPOIIECCHl U CBOICTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE CHUTYyallHii
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBISATh NPUYMHHO--CIEIACTBEHHBIE CBS3H,
CTpPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKUX IIAaroB ¢ OMOpoi Ha 2—3 H3Y4YEHHBIX CBOWCTBA
(bu3nuecKuX SIBICHUN, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3a7add (ONMparoIMecss Ha CUCTEMY M3 2—3 YpaBHEHMM), MCIOJIb3Ys
3aKOHBI M (POPMyIIBI, CBSI3bIBAIOIIME (DU3MYECKHE BEJIWYMHBI: HA OCHOBE aHAJIM3a YCIOBHS
3aJ]auu 3alUCBIBaTh KPATKOE YCIOBHUE, BBIABIATH HEJOCTAIOIIME WM M30BITOYHBIC JIaHHBIE,
BbIOMpPATh 3aKOHBI M (OPMYJbl, HEOOXOAMMBIE JUIsI PELICHHs, MPOBOAUTH pacuéThl U
OLICHUBATh PEATMCTUYHOCTD MMOTYYEHHOI0 3HaYeHHs (PU3NUECKON BEIHUMHBI,

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOLIM (PU3NYECKUX METOJIOB,
HCIOJIb3YSl OIMCAHUE HCCIENOBaHUS, BBIACIATH MPOBEPIEMOE NPEANIONO0KECHUE, OLICHUBATH
IIPaBWIBHOCTh TMOpPsAKa MPOBEACHUSI MCCIENOBaHUsA, AENaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUN U OTIBITOB;

IIPOBOJIUTH OMBITHI MO HAOIIONEHHUIO (PU3MUECKUX SIBJICHUN WU (PU3MUECKUX CBOWCTB Tel
(u3yuenue BTOpOro 3akoHa HploTOHa, 3aKOHA COXPAaHEHUs SHEPrUH, 3aBUCUMOCTbH IEpHOJa
Kole0aHUH MNPYXKMHHOTO MaATHUKAa OT MacChl TIpy3a M IKECTKOCTHM MPYXKHUHBI MU



HE3aBUCHUMOCTh OT AaMIUTUTYAbl MAaJbIX KOJeOaHUH, MPSIMOIUHEHHOE pPacIpOCTpaHECHUE
CBETa, Pa3NIoKEHHE Oeoro cBeTa B CIEKTP, M3YYEHUE CBOWCTB M300paXKECHUS B IIOCKOM
3epKajie U CBOMCTB M300paKEHUS MPEeAMETa B COOMpAroIIei TrH3e, HAOM0JeHNE CTUIONIHBIX
U JIMHEHYaThIX CIHEKTPOB M3JIYYCHUS): CaMOCTOSTEIBbHO COOMpaTh YCTaHOBKY W3
U30BITOYHOTO Habopa O0OOpYJIOBaHUS, OIMUCHIBATH XOJ ONbITA M €ro pPe3yJbTaThl,
(hopMyIIMpPOBATh BHIBOJIBI;

MPOBOJIUTH MPU HEOOXOTUMOCTH CEPUIO MPSMBIX U3MEPEHUHN, OTNPEeIsis cpeiHee 3HAYCHHE
U3MepsIeMOi BeTHMUUHBI ((POKYCHOE pacCTOsIHHE COOMpAIOLIei JTHH3bI), 000CHOBBIBATH BBIOOD
croco0a u3MepeHust (M3MEPHUTEIILHOTO MPUOopa);

MIPOBOJIUTH UCCIICIOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIIMYHMH C MCIIOJIb30BAHUEM TPSMBIX
U3MEpEeHUH (3aBUCHMMOCTh IYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUKCHUHU 0e€3
HaYaJIbHOM CKOPOCTH, MEpHoaa KojeOaHWi MaTeMaTUYeCKOrO MAasTHHUKA OT JIJIMHBI HHTH,
3aBHCUMOCTH yIJIa OTPaXXCHHS CBETa OT yIJla TaJeHHs W yIiia NPENIOMICHHs OT Yria
MaJieHus):  IUIAHMPOBAaTh  HMCCIENOBAaHHWE, CAMOCTOSTENBHO  COOMpaTh  yCTAaHOBKY,
(buKCUpOBaTh PE3yJIbTATHI MOJYYCHHOHN 3aBUCUMOCTH (PU3UUECKUX BEIMYUH B BHJIC TAOJIUI] U
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIHYWH (CPEIHSS CKOPOCTh M YCKOpEHHE
Tela TNPU PABHOYCKOPEHHOM JIBWXKCHHUHU, YCKOPCHHE CBOOOJHOTO MaJCHUs, KECTKOCTD
MPY>XUHBL, KOOPPHUIMESHT TPEHUS CKOJILKECHHUS, MEXaHUYecKasi paboTa U MOIIHOCTh, YaCTOTa
U TIepHoj KojeOaHWi MaTeMaTHYeCKOTO0 W MPYXHHHOTO MasTHUKOB, ONTHYECKas CHJIA
coOupatomieil JIMH3bl, PpAJAUOAKTHBHBIN (OH): TIUIAHMPOBATH HM3MEpEeHHs, COOUpPaTh
HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIIOJHATH M3MEpPEHMs, cJenys NpeaioKeHHON
WHCTPYKIINY, BRIYMCIIATH 3HAUCHUE BEJIMYMHBI U aHAIM3UPOBATH MOyYE€HHBIE PE3YIIbTATHI C
YYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHU;

co0Jro1aTh MpaBMiIa TEXHUKK O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000y I0BaHUEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKH HM3YYEHHBIX (U3NYECKUX MOJeNeii: MarepuaiabHas TOUKa,
a0COJIOTHO TBEPIOE TEJO, TOYCUHBIH MCTOYHHWK CBETa, JIyY, TOHKAs JIMH3A, TUIAaHETapHas
MOJIeJIb aTOMa, HyKJIOHHAs: MOJIeJIb aTOMHOT'O $51/1pa;

XapaKTepu30BaTh NMPUHLMUIBI JeHCTBUA U3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOHCTB C
OMOpOM Ha MX ONMUCAHMA (B TOM YHCIE: CIHUIOMETP, JAATUUKH IOJIOKEHHS, PACCTOSHUS U
YCKOpEHHUs, pakeTa, HXOJIOT, OYKH, IMEpHUCKom, (oToamnmapar, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOII, TO3UMETpP, Kamepa BuibcoHa), UCMOIB3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBIIGHUN ¥ HE0OXO0IUMbIe (PU3NUECKe 3aKOHOMEPHOCTH;

UCTOJb30BATh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
W3MEPHUTENBHBIX TIPUOOPOB ¥ TEXHOJOTUYECKHX TIPOIECCOB TMPH PEIICHHH y4eOHO--
MPAKTUYECKHX 337124, ONITUYECKHE CXEMBI JJIsl IOCTPOCHUS N300paKEHHUI B TNIOCKOM 3epKaiie
U cobuparoieit TuH3e;

MIPUBOANTH IPUMEPHI (HAXOAUTh HH(POPMAITHIO O TPUMEPAaX ) MPAKTHYECKOTO UCTIONB30BaHUS
¢u3nYecknx 3HAHWUN B TIOBCEAHEBHOW KHM3HHM IS oOecredeHus: Oe30IMacHOCTH TIpH
oOpamieHnu ¢ TpuOOpaMH W TEXHHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 3I0POBBS H
COOJTIOJICHHSI HOPM 3KOJIOTUYECKOTO TIOBEICHHUS B OKPYIKAOIIEH cpere;

OCYLIECTBIATh  MOMCK uH(popMmMammu  ¢HU3UUECKOro coiepxanus B  MHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIHMPYS TOUCKOBBIA 3ampoc, HAXOAUTh IYTH ONpPEICTICHHS
JOCTOBEPHOCTH  MOJIyYeHHOHM HMH(OpPMAluy Ha OCHOBE HMEIOUIMXCS 3HAaHMA U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;



UCIOJb30BaTh IPH BBINOJIHEHUM Y4YeOHBIX 3aJaHUi Hay4HO--IIOMYJIAPHYIO JIUTEpaTypy
(bu3n4ecKoro cojep:kaHus, CIpPaBOYHbIE MaTepualibl, pecypchl cetd MHTepHer, BiageTsb
npuéMamMy KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHusl WH(POpPMAIMK U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

cOo3/1aBaTb COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE HMH(OPMAIMM U3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COJEPKAHMS, MyOJIMYHO MPEACTABIATh PE3YIbTATHI
IIPOEKTHOM WJIM MCCIIEN0BAaTENbCKOM JEATEIBHOCTH, IIPU 3TOM I'PAMOTHO MCIOJIb30BaTh
U3YyYEHHBIH TOHATHMHBIM ammapaT u3ydyaeMmoro pasjena (U3MKM M CONPOBOXKIATh
BBICTYIUIEHHUE IIPE3ECHTALMEN ¢ yUETOM OCOOEHHOCTEN ayUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®us3uka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
bu6mmorexka [IOK
11 o - 1
VISHIEA © Haylka O TpHpoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCICHE BEMITHHbL https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I ITO3HAHUS 1 Bubmmorexa LIOK
' i A https://m.edsoo0.ru/7f416194
Hroro no pazneny 4
Pa3nean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
29 JIBU>XKeHUE U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBa 1 h::p::l;ll(;rT].eeI:jaS(Ef).ru 17§416194
Hroro no pazgeny 4
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHn4eckoe JBHKEHUE 6 bubmorexa LIOK
' A https://m.edsoo0.ru/7f416194
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3.2 Wuepnus, Macca, IJI0THOCTD 5 bubmmorexa [IOK
' I, 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14
33 Cuna. Bupt cunt https://m.edso00.ru/7f416194
Wroro no pazueny 25
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Hlapietine Kuakocth > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 4 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 8 bubmuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazueny 20
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
A1 P
> 300Ta 1 MOIIHOCTE 3 https://m.eds00.ru/7f416194
5.2 IIpocTeie MEXAaHU3MBI 5 bubmorexa HOK
' POCTRIC ME 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4
>3 CXAHITHCCKA SHEPTIA https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUS
bu6mmoreka [IOK
1.1 C i 3
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 23 2 3
CIVIOBLIC HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 26
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DIeKTpUUYECKHe 3apsiabl. 3apsHKEHHbBIE Tena 7 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 21 1 4 hgpsj,l:l;ll(r);.egii.ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 6) )
AICKTPOMATHITTHAA HIAYKHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B I 20 1 2
SAIMOACHETBHAC TeT https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHHUS 10 bubmorexa HOK
' P https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3znen 2. MexaHu4yeckHe KoJ1e0aHus U BOJHBI
bu6mmoreka [JOK
2.1 M §) 7 1
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1
CXAHITICCRUC BOTHEL. IBYR https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 1 bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pazgen 4. CBeToBbI€ ABJICHUSA



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

4.1 3aKOHBI PacIpoOCTpPaHEHUS CBETA 6 bubmiorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
5.1 Hcnyckanue v MorJonieHue CBeTa aToMOM 4 Bubnuorexa LIOK
' Y H https://m.edsoo.ru/7f41a4a6
5.2 CTtpoeHne aTOMHOTO sapa 6 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
5.3 SlnepHble peakuu 7 bubmmorexa LIOK
' AACPHEIC Poditl https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIid ypoBeHb: yueOHuK, 7 kiacc/ [lepoimkun .M.,
NBanos A.H., AkunonepHoe ooduiectBo «M3narensctBo «IIpocBemenne»

» ®dusuka: 8-i kacc: 6a30BbIM YpOBEeHB: yueOHUK, 8 kinacc/ [lepoeimkun .
M., UBanoB A. U., AkitnorepHoe o61ectBo «3narenbctBo «IIpocBemeHuey
» ®usuka: 9-i kacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kinacc/ [lepoimkun U.
M., I'ytauk E. M., BanoB A. U., IletpoBa M. A., AKiimoHEpHOE OOIIIECTBO

«3narenbetBO «lIpocBenieHne»
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