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INTAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA ®U3UKHU

B paboueii mporpamme mo ¢usuke aius /-9 KIacCOB OCHOBHOM IIKOJBI, COCTABJICHHOW Ha
OCHOBE (helepaIbHOIO TIOCYJapCTBEHHOr0 00pa30BaTENIbHOIO CTaHApTa, OIpeAeieHbl TpeOOBaHUS
K pe3yibTaTaM OCBOCHMs 00pa30oBaTEIbHOM MporpaMMbl OCHOBHOIO OOIIEro 00pa3oBaHMUS.

BbInycKHUK Hay4uTCs:

e coOmomaTh ImpaBUia O€30IMACHOCTM M OXpaHbl TpyAa Ipu pabore ¢ y4dyeOHBIM U
1a0opaTopHBIM 000py/JOBaHUEM;
® [IOHMMATh CMBICI OCHOBHBIX (PU3MYECKUX TEPMHHOB:

¢uznyeckoe Teno, pU3NUECKOe sBIEHUE, (PU3HUYecKas BEIUUNHA, CIUHHUIIBI H3MEPEHUS;

® pacro3HaBaTh HPOOJIEMbI, KOTOpblE MOXXHO PEIIUTh HPU MOMOIIM (U3UYECKUX METOJIO0B;
aHAJIM3UPOBATh OTJEJIbHBIE 3Talbl IMPOBEACHUS HCCIEAOBAaHUM M HHTEPIPETHPOBATH PE3YJIbTaThl
HaOJIIOIEHUI U OIBITOB;

® CTaBUTH OIBITHI 110 UCCIEIOBAHNIO (PM3UYECKUX SBICHUH WIN (DU3NYECKUX CBOMCTB Tel
0e3 HCIONb30BaHUS MNPSAMBIX H3MEPEHUil; MpH 3ToM (GOpMyIupoBaTh MpodieMy/3afgady ydeOHOro
HKCIEPUMEHTa; COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOr0 O0OpYNOBaHUSA; IPOBOAUTH OINBIT U
(bopMyIHpOBaTh BHIBOJIBI.

® [IOHMMAaTh POJb SKCIEPUMEHTA B MOIYYEHUH HAy4HOH MHpOpmanuu;

® [POBOJIUTH MNpPSIMbIE M3MEpPeHHS (DU3MYECKUX BEIMYMH: BpEMs, PacCTOSHHE, Macca Tena,
o0beM, cuia, Temreparypa, atMoc()epHOe NaBJIE€HHE, BJIAXHOCTh BO3AyXa, HANpsDKEHUE, CHJIa TOKa,
panuanvoHHbIM (GOH (C HCIONB30BAaHMEM J03UMETpa); MPHU ITOM BBIOMPATh ONTUMAIBHBIA CHOCOO
HA3MEPEHUS M HCTIOJB30BaTh MPOCTEUIINE METOIBI OLIEHKU MOTPEIIHOCTEH U3MEPEHUM.

® T[POBOJIUTH HCCIENOBAHWE 3aBHCHUMOCTEH (M3MUECKUX BEIMYMH C HCIOIb30BaHHEM
OpSMBIX H3MEPEHUi: MpPHU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBAThH pe3yabTaThI
MOJTYYEHHONW 3aBUCHMOCTH (M3MYECKUX BEIWYMH B BHJE TaOMUI U TpaduKOB, NenaTb BBIBOABI IO
pe3yinbTaTaM HCCIEI0BaHMS,

® IPOBOANTH KOCBEHHBIE H3MEpEHHs (U3NYECKUX BEIUYMH: IMPH BBHIMOIHEHUH H3MEpPEHHH
cobuparh SKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEAysl TPEIJIOKECHHOW WHCTPYKIHH, BBIYUCIATDH
3HAaYeHHE BEIMYMHBI W aHAIU3UPOBATH IIONYYCHHBIE PE3yAbTaThl C Y4YETOM 33JaHHOW TOYHOCTH
HA3MEpPEHU;

® AHAIM3MPOBATh CUTYallMH IPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, y3HaBaTh B HUX
NPOSIBIICHUE HW3YYEHHBIX (U3UYECKUX SBICHUN WIM 3aKOHOMEPHOCTEH M MPHUMEHSATh HMEIOUIHecs
3HAHUS 7151 UX OOBSACHEHHUS;

® [IOHMMAaTh NMPHUHIMIIEI JEHCTBUS MAIIMH, NMPUOOPOB W TEXHUYECKUX YCTPOMCTB, YCIIOBUS
ux 0e30MacHOro HCIOJb30BAHUS B IOBCEAHEBHOW JKM3HHU; WCIONb30BaTh NPU  BBIIOIHEHUH
y4eOHBIX 3a7ad HAyYHO-TIONYJSIPHYIO JIMTEpaTypy O (U3NYECKUX SBICHUAX, CHPABOYHBIC
MaTepualbl, pecypcsl UHTEpHET

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:

® 0CO3HAaBaTh IICHHOCTh HAy4YHBIX HCCIEJOBaHMWA, poib (GU3UKA B  PACHIMPEHUU
NpeACTaBlIeHUH 00 OKpYXKalolleM MHpE W €€ BKJIAJ B YIydlIeHHE KadecTBa >KU3HHU; HCIOIb30BaTh
pUEMBl MTOCTPOCHUS (PU3MUECKHX MOJeNel, ToucKka U (HOPMYIHPOBKH JOKA3aTEIBCTB BBIIBUHYTHIX
THIIOTE3 U TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMIMPUYECKU YCTAHOBJICHHBIX (DaKTOB;

® CpPaBHHBATh TOYHOCTh M3MEPEHUs (PU3MYECKHX BEIWYHH 10 BEIUYMHE UX OTHOCHUTEIHHOMN
MOTPEIIHOCTH MPH MPOBEICHUH MPSIMBIX U3MEPEHUIT;

®CaMOCTOSITENIFHO TPOBOIUTH KOCBEHHBIE HM3MEPEHUSI W HUCCIENOBaHUS  (DUBHYECKUX
BEJIMYMH C WCIOJIB30BAHUEM DA3JIUYHBIX CHOCOOOB HM3MEpEeHHs (PHU3MUECKHX BEJIMYUH, BBIOMPATH
CpeAcTBAa HM3MEPEHHs C YYeTOM HEOOXOAMMOW TOYHOCTH W3MEpeHUil, O00OCHOBBIBATH  BHIOOP
crocoba W3MEpeHHsl, aJeKBAaTHOrO IIOCTABJICHHOM 3ajadye, NPOBOJUTH OIEHKY JOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTaTOB;

®BOCIIPUHMMATh HMH(POPMALUIO  (U3UUECKOrO0  COAEpXKAaHUA B  HAY4YHO-  IOMYJIIPHOM
JUTEpaType U CPEICTBaX MaccOBOM HMHQOpMAalMM, KPUTHYECKH  OLIEHUBAaTh  IOJIYYEHHYIO
nHQOpPMALUIO, aHAIM3UpYysd €€ COoJAepXkaHMe M  JaHHble 00 MCTOYHMKE  MH(OpManuu;



eCo3/1aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOLICHHS O (PU3UYECKUX SBICHUSX Ha
OCHOBE HECKOJBKHX MCTOYHHUKOB HWH(GOpPMAIMK, COMPOBOXAATh BBICTYIUIEHWE IpPE3EHTAIUEH,
YUUTBIBasE OCOOEHHOCTU ayJUTOPUH CBEPCTHHKOB.

Mexann4yecKkue siBJeHHSA

BrInycKHUK Hay4duTCS:

®paCro3HaBaTh MEXAaHWYECKHE SBJICHHUS U OOBSACHATh HAa OCHOBE MMEIOIIUXCS 3HAHUUN
OCHOBHBIC CBOWCTBAa WJIM YCJIOBHUS MPOTEKAaHUs JTHUX SBJICHUN: pPAaBHOMEPHOE M HEpaBHOMEpPHOE
JIBUKCHHE, PABHOMEPHOE U PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBUKEHHE, OTHOCHUTEIbHOCTD
MEXaHUYECKOr0 JIBWKEHHS, CBOOOJHOE TMAaJCHUE TeJ, PAaBHOMEPHOE JBIKEHHE IO OKPY)KHOCTH,
WHEpLHsI, B3aUMOJICHCTBUE Te€J, PEAKTHBHOE [BHI)KEHHWE, Iepelnavya AaBlICHUS TBEPIAbIMU TelaMH,
KHUJKOCTSIMH M Ta3aMd, arMoc(pepHOE MJaBlieHWE, IIJJaBaHWE T, pPaBHOBECHE TBEPAbIX Tell,
MMEIONINX 3aKpeIUICHHYI0 OCh BpallleHus, KojiebaTenbHOe JBIKEHHWE, pE30HAHC, BOJIHOBOE
JIBUKEHUE (3BYK);

®ONKCHIBATh M3YUEHHBIC CBOICTBA TEN M MEXAHWYECKWE SBJICHHS, HCIOIB3YS (U3NUECKUE
BEIMYMHBI: TyTh, IIEPEMEIICHHEe, CKOPOCTh, YCKOpEHHE, Tepuoj olpalieHus, Macca Telna,
MJIOTHOCTh BEUIECTBA, CWia (CHja TSDKECTH, CWjla YIPYrOCTH, CWJIa TPEHHS), AaBIICHHE, WMITYJIbC
TeNa, KWUHETHYECKash DSHEPrus, TMOTCHIMATbHAs JHEPrusi, MexXaHudeckas pabora, MexaHWdecKas
momHocTh, KIIJ[ mpu coBepmieHnn pabOThI ¢ HCIONB30BAHMEM TPOCTOTO MEXaHW3Ma, Chjla TPEHUS,
aMIUTATYyla, TIEPUOJA M YacToTa KoJeOaHWH, JJIMHA BOJHBI M CKOPOCTh €€ PacIpOCTPaHCHHS, TPH
ONMCAaHUM TPABWIBHO TPAKTOBaTh (YM3MUECKUN CMBICI HCIIONB3YEMBIX BEIUYHMH, MX O003HAYCHUS U
€IMHUIIBI W3MEPEHMs, HaXOIWUTh (OPMYJbl, CBS3BIBAOIINAE MaHHYIO (HU3UYECKYI0 BEIWYMHY C
JIPYrUMH BETUYMHAMHM, BBIYUCIIATh 3HAYCHUE (DU3MYCCKON BEITUUNHBL;

® aHAIM3UPOBATh CBOWCTBA TEJN, MEXAaHWYECKHE SBJICHHWS ©  IPOIECCHI, HCIOIB3YS
¢u3nyeckne 3aKOHBI: 3aKOH COXPAHEHHWS DJHEPrHH, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIIMII
cymneprno3unuu cui (HaxoxnaeHue paBHonedcTByromer cwibl), I, I u Il 3akonsr HeroToHa, 3akoH
COXpaHEHHUs WMIyibca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; HOpU OSTOM pa3IndaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M €r0 MaTeMAaTH4YEeCKOE BBIPAKCHHE;

® pa3NMYaTh OCHOBHBIE NMPHU3HAKU H3YyYEHHBIX (DM3WYECKUX MOJeNeil: MaTepHajbHas TOYKa,
MHepIUaIbHas CUCTEMa OTCUeTa;

epemiaTh 3agadd, HCHONB3yd (U3MYECKHE 3aKOHBI (3aKOH COXpAaHEHHs SHEPruH, 3aKOoH
BCEMHUPHOTO TATOTEeHWsA, npuHImn cymnepnosumuu cwi, |, Il w [1ll 3akoner HeloToHa, 3aKoH
COXpaHEHUs] UMITynbca, 3akoH ['yka, 3akoH Ilackans, 3akon Apxumena) u (OpMyIbl, CBSI3BIBAIOIINE
¢u3nyeckne BETUYMHBI (IIyTh, CKOPOCTh, YCKOpPEHHE, Macca Tela, IJIOTHOCTh BELIECTBA, CHIIA,
JIaBJICHUE, UMITYJIbC Tela, KWHETHYecKas SHEprus, MOTEHIMaJIbHas JYHEeprus, MexaHudyeckas p aborta,
MexaHuueckass MomHocTs, KIIJI mpocroro mexanusma, cuiia TPEHHS CKOJBXEHUS, KOI(P(HUIHEHT
TpEeHHus, AaMmIUINTyHa, TEepHOA W  4YacToTa KojeOaHWi, JUIMHA BOJHBI W CKOPOCTh €€
pacrpocTpaHeHus): Ha OCHOBE aHalM3a YCJIOBUS 3aJaydl 3alHChIBAaTh KPAaTKOE YCIOBHE, BBIICIATH
¢u3nvecKkue BEIWYHMHBI, 3aKOHBI M ()OPMYINbI, HEOOXOAUMBIE ISl €€ PEIICHHs, MPOBOIUTH PACUETHI
U OLIEHUBATh PEAJIbHOCTH MOJYYSHHOr'0 3HAYCHUST (PH3MUECKON BETUYHHBL.

BBITYCKHHK MOMXYYUT BO3MOKHOCTh HAYYHUTHCS:

®UCIIONB30BAaTh 3HAHMSA O MEXAaHWYECKHX SBICHHMAX B IOBCEAHEBHOW JKU3HU  JUIA
obecrieueHusi 0€30MACHOCTH TPU OOpaleHHH C NpUOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH, IS
COXpaHEHUS! 3JI0POBbsS U COOJIONEHHUS HOPM SKOJOTMYECKOrO IOBEACHUS B OKpPYXKAIOUIeH cpel e
NPUBOAUTH MPHUMEPHl MPAKTUYECKOTO HCIONB30BAaHUA (PU3MUECKMX 3HAHUH O MEXaHHMYECKHX
SABICHUSX W (U3MYECKUX 3aKOHAX; MPHUMEPbl HCIOJIB30BaHUS BO300HOBISIEMBIX HCTOYHUKOB
SHEPI'UH; IKOJIOTUIYECKUX TTOCIEACTBUN UCCIETOBAHU KOCMHUUECKOT'O TIPOCTPAHCTB;

epa3MyaTh TPAHHIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOLIHMI XapakTep
(GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHHsS MEXaHHMYECKOW OHEPrHH, 3aKOH COXPaHCHHS
UMIYJbCa, 3aKOH BCEMHUPHOTO TATOTEHUS) M OrPAHUYEHHOCTh HCIIONB30BAHUSI YAaCTHBIX 3aKOHOB
(3akon [I'yka, Apxumena u ap.);



®HAXOJWTh aJICKBATHYIO TPEIIOKEHHON 3amade (PU3MUeCKyl0 MOJeNb, pa3peliarth mpoodieMy
KaK Ha OCHOBE HMMEIONIMXCS 3HAHWK IO MEXaHWKE C HMCIOJb30BAaHMEM MaTeMaTHYECKOro ammapara,
TaK ¥ MPHU MOMOIIHA METOJIOB OILICHKH.

TermnoBbie sIBJICHUA

Buinycknuk nayuumcsa:

®paCro3HaBaTh TEIUIOBBIE SBJICHHUS M OOBSICHATH Ha 0aze MMEIOIMXCA 3HAHWA OCHOBHBIE
CBOWMCTBAa WJIM YCIIOBUSI TPOTEKAaHUS JTHX SBICHW: Mu(dy3us, U3MEHEHHe o0bemMa Teln MpH
HarpeBaHuu (OXJaKICHUH), OOJbINas CKMMAaeMOCTh Ta30B, Majas CXKHUMAeMOCTh IKHIKOCTEH U
TBEPABIX TEJ; TEIJIOBOE pPaBHOBECHE, HWCIApEHHEe, KOHACHCAIUsS, IUIaBJICHUE, KPHUCTAUTU3ALNs,
KUIIEHHWEe, BIAXHOCTh BO3AYyXa, pa3IU4Hble CHOCOOBI  Terionepenayd  (TErIonpOBOJHOCTS,
KOHBEKIMS, M3JIyY€HHUE), arperaTHble COCTOSHHUS BEIIECTBA, MOIJIONICHHE JHEPTUM TPU HCHAPEHUU
KHUJKOCTH W BBIICJICHHE €€ MPU KOHJCHCAIIMU Tapa, 3aBHCHUMOCTb TEMIEPaTyphl KHIICHHS OT
JIABJICHUS;

®ONNCHIBATh M3YUYEHHBIC CBOWCTBA TEN W TEIUIOBBIC SIBIICHUS, WCIONB3ysS (huU3HUecKue
BEJTMYMHBI: KOJIIMYECTBO TEIUJIOTHI, BHYTPEHHSS DSHEPrus, TEMIeparypa, yAelbHas TEIIOEMKOCTh
BEIIECTBA, yJAeNbHAs TEIIOTa IUIABJICHUS, yIENbHAs TEIIoTa MmapooOpa3oBaHMs, yIENbHAs TEIJIOT a
CropaHusi TOIUIMBA, KOX(PQUIIMEHT IIOJIE3HOTO JIEHCTBUSI TEIJIOBOTO JIBUTATENS, TpPH OMHCAHUU
MPABWJIBHO TPAKTOBATh (DU3MYECKHUN CMBICT HCIIONB3YEMBIX BEIMYMH, WX OOO03HAYCHHS] W CIMHHIIBI
W3MEpEeHHs, HaXOIUTh (OPMYJBI, CBS3BIBAOINIME JaHHYIO (U3WYECKYI) BEIMYMHY C JIPYTHUMHU
BEITMYMHAMH, BBIYHCIIATH 3HAYCHHE (PU3NIECKON BETMIHHEI;

®aHAJM3WPOBATh CBOMCTBA TEJ, TEIUIOBBIC SBJICHHS W TIPOIECCHI, WCIONB3Ysl OCHOBHBIE
TTOJIO’KEHUST aTOMHO-MOJIEKYJISIPHOT'O YICHHS O CTPOCHHH BEIIECTBA M 3aKOH COXPAHECHHS DHEPIHH;

®  pa3IMYaTh OCHOBHBIEC MPU3HAKHA N3YUYEHHBIX (GU3NYECKIX MOJIEIICH CTPOSHHS Tra30B,
KUJIKOCTEN M TBEPHBIX TEI;

®TIPUBOJIUTH TPUMEPHI MPAKTUIECKOT'0 HCIIONB30BaHUS (U3NUYECKUX 3HAHUN O TETJIOBBIX
SIBJICHUSIX;

epemaTh 3aJa4M, UCIOIb3Ys 3aKOH COXPAHEHHUS SHEPTHH B TEIUIOBBIX IIPOIEccax M
(hopMyITBI, CBSA3BIBAIONINE (PU3NICCKIE BETMIMHBI (KOJTHMYECTBO TEIUIOTHI, TEMIIEpaTypa, yaeabHas
TEIJIOEMKOCTh BEIECTBA, yAeTbHAs TEIUIOTa TUTABIICHUS, YAeTbHAs TEeII0Ta TapooOpa30oBaHuUs,
yZenbHas TEIJIoTa CrOpaHus TOIUINBA, KOX(PQOHUIIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO JIBUTATENS):
Ha OCHOBE aHaJIM3a YCJIOBHS 3aJIa4M 3aIHCHIBATh KPATKOE YCIIOBHE, BBIACTATH (PH3UUIECCKHE
BEJTMYHHBI, 3aKOHBI U (HOPMYJITBI, HEOOXOMMBIE ISl €€ PEIICHUS, IIPOBOUTH PAaCUeThl U OLICHUBAThH
peaTbHOCTh MOTYYCHHOTO 3HAUCHUS (DU3MYECKON BEITMUNHBI.

Buinycknux nonyuum 603MONCHOCb HAYUUMBCA
® WCIIONB30BaTh 3HAHWS O TEIUIOBBIX SIBIICHUSX B IIOBCEIHEBHOW JKU3HU I OOCCIICUCHHMS
0e30I1acHOCTH TIpH OOpalieHHH C MPUOOpAaMHU W TEXHHUYECKUMH YCTPOWCTBAMH, U COXPaHCHHS
3I0pPOBbSI W COOJIFOJICHUS HOPM DKOJIOTUYECKOTO TOBEIICHUS B OKPYXKAIOMICH cCpeie; MPHUBOIUTH
MIPUMEPBI IKOJIOTMYECKUX TOCIEACTBUN PaOOTHl JBUTATENICH BHYTPEHHETO CTOpaHMs, TEIUIOBBIX U
TUPORJICKTPOCTAHITUH;
epa3aMyaTh TPAHWIBl TPUMEHUMOCTH (PH3UYECKHX 3aKOHOB, IIOHUMaTh BCEOOIIUH XapakTep
(GyHIAMEHTATBHBIX (PU3MYECKUX 3aKOHOB (3aKOH COXPAHCHHS JHEPTHMH B TEIUIOBBIX Ipolleccax) U
OTPaHUYCHHOCTh MCIOIBL30BAHMS YACTHBIX 3aKOHOB;
®HAXOJUTh AJICKBATHYIO MPEIOKEHHON 3amade (PU3NUYECKyr0 MOJeNb, paspeniaTh mpolieMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAaHWUKW O TEIJIOBBIX SBJICHHUSIX C HUCIOJIb30BAaHUEM MAaTEMaTHYECKOTO
amnmnapara, TaKk U TIPH MTOMOIIM METOJIOB OIICHKH.

DyieKTpUYeCKHe U MAarHUTHBIE SIBJIEHUA

Buvinycknuk nayuumcsn:
® pacro3HaBaTh DJJIEKTPOMATHUTHBIC SIBJICHUS W OOBSICHATH HAa OCHOBE WMEIONIUXCS 3HAHUI
OCHOBHBIC CBOMCTBA WJIM YCIIOBUSI NMPOTECKAHUS DTUX SIBJICHHNA: DJICKTPHU3allUsS T, B3aUMOJCHCTBUE
3apsJIOB, OJICKTPUYECKHMH TOK ©  €ro  JACWCTBUA  (TEIUJIOBOE, XHWMHYECKOE, MAarHUTHOE),
B3aUMOJICKCTBHE MArHUTOB, OJJICKTPOMAarHWTHAs WHAYKIWS, JCWCTBHE MArHUTHOTO TIONS Ha



MPOBOJAHUK C TOKOM M Ha JBIDKYIIYIOCS 3apsOHKCHHYIO YacTHIly, ACUCTBHE DIIEKTPUYECKOro IMOJsS Ha
3apsDKEHHYI0 YaCTHIly, JJCKTPOMAarHUTHBIC BOJIHBI, TIPSMOJMHEHHOE paclpoCTpaHCHUE CBETa,
OTpaXXKCHHUE M TPEJIOMJICHHE CBETA, IUCIICPCHSI CBETA.

® COCTaBJIAATb CXEMBbI JJICKTPHUYCCKUX L[el’[efl C IOCICAOBATCIIbHBIM W IapaJlJICJIbHBIM COCIUHCHHUEM
AJIEMEHTOB, pa3iinyas YCIIOBHBIE O0OO3HAYEHHS SJIEMEHTOB OSJICKTPUYECKUX ILenei (MCTOUYHUK TOKa,
KJIFOY, PE3UCTOP, PEOCTaT, JIAMIIOYKA, aMIIEPMETP, BOJIILTMETD).

®UCIIOJIB30BaTh OINTHYECKUE CXEMbl IS TIOCTPOCHHS W300paKEHHMI B IUIOCKOM 3€pKaie |
coOuparomei JIH3e.

®OIMCbIBATh H3YUYCHHBIC CBOWMCTBA Te€l H OJICKTPOMAIrHUTHBIC SBJICHHA, HCIIOJIb3YA (1)I/I3I/ILI€CKI/IC
BEJIMYMHBL: OJJCKTPUUCCKUI 3apsji, CHIa TOKa, OJJIGKTPUYECKOE HAIPSDKEHHE, JIIEKTPUYECKOe
CONPOTUBIICHHE, YACIbHOE COMPOTHUBICHHE BEIECTBA, pabOTa JIIEKTPUYECKOTO IOJsl, MOIIHOCTb
TOKa, (POKYCHOE PACCTOSHHE W OINTHYECKas CHUJIa JIMH3bI, CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JUIMHA
BOJIHBI M YacCTOTa CBETA; IPHU OIHUCAHWU BEPHO TPAKTOBATDH q)HSquCKHﬁ CMBICIT UCHOJB3YEMbIX
BCIIMYHMH, HX 0003HaueHUS U CAWHUILIbI MU3MCPCHUA;, HAXOAUTh q)OpMYJ'IBI, CBA3LIBAIOIINE HJAHHYIO
(U3NYECKYI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU.

® AHAJIU3UPOBATDH CBOICTBa TCJI, JJICKTPOMArnMWTHBIC SABJICHUA W IHPOLCCChI, UCIOIb3Yyd (1)I/I3I/I'-ICCKI/IC
3aKOHBI: 3aKOH COXPAHEHHS JJICKTPHUUECKOro 3apsija, 3akoH Oma Juis ydacTka Iernu, 3akoH JIxoyss-
JleHnla, 3aKOH MPSIMOJMHEHHOTrO pAaCIpOCTPAHCHHsI CBETa, 3aKOH OTPAXKCHHUS CBETa, 3aKOH
NpeJOMIICHHSI CBETa;, MPH JTOM  Pa3iUyaTh  CJIOBECHYIO (DOpPMYJHPOBKY 3aKOHa M €ro
MaTeMaTHYECKOE BhIPAIKCHHE.

® NIPUBOANUTH HPUMEPHl MPAKTUYECKOTO HCIIOIB30BAaHUS (PU3MUECKHX 3HAHMH O 3JIEKTPOMArHUTHBIX
SIBJICHUAX

epeiiaTh 3aJaud, MCIONbB3Ys (U3UUECKUe 3aKOHbI (3akoH Oma Juis ydacTka Ienu, 3akoH J[xoymns -
JleHna, 3aKOH TPSIMOJMHEHHOTO pACHpOCTPAHEHHUS CBETa, 3aKOH OTPaKEHUS CBETa, 3aKOH
MpeioMJIeHUST CcBeTa) ©  (OpMynbl, CBS3bIBAalONIMEe  (PU3MYECKHE BEIUYMHBI (CHJIa  TOKa,
JJIEKTPUYECKOE HAMpPSDKEHHWE,  JJEKTPHUYECKOE  COMPOTHBIIEHHE,  YAEIbHOE  CONPOTHUBICHHE
BEIIeCTBa, padoTa DJIEKTPUUYECKOTO MOJsI, MOIIHOCTh TOKAa, (DOKYCHOE PpACCTOSHHE M OINTHYECKast
CHJIa JIMH3BI, CKOPOCTh JJEKTPOMArHMWTHBIX BOJIH, JUIMHA BOJHBI M 4YacToTa CBETa, (OPMYIIBI
pacuyera SJIEKTPUYECKOTO CONPOTHBICHHUS MPHU IOCIEAOBATEILHOM M MapaiebHOM COEIMHEHUU
MPOBOJAHMKOB): HAa OCHOBE aHAIM3a YCIOBHs 3a/a4d 3allChIBaTh KPAaTKOE YCJIOBUE, BBIACIATDH
¢u3nveckue BEIMYMHBI, 3aKOHBI U (hOpMysbl, HEOOXOMUMBIE Ul €€ PEIICHHs, MPOBOAUTH PacyeThl
U OLIEHUBATh PEAJIHbHOCTH MOJYYEHHOrO 3HAYCHUST (PU3HMUECKON BETUYHHBL.

Boinycknuk nonyuum 603MOMCHOCHIb HAYYUMbCA:

*HICIIONIb30BATh 3HAHUSA 00 DJIEKTPOMATHUTHBIX SIBICHUSAX B IIOBCEAHEBHOW JKHU3HU IS
obecrieueHus 0E30MaCHOCTH TPH OOpalieHudu ¢ TpuOOpaMu W TEXHUYECKUMH YCTPOWCTBAMH, IS
COXpaHEHUS! 370POBBS M COONIONEHHMS HOPM OSKOJOIMYECKOro ITOBEACHHUS B OKpYXKaroIel cpene;
MPUBOAUTH MPUMEPHI BIMSHUS IEKTPOMArHUTHBIX M3JTy4CHUN Ha )KUBBIE OPTaHU3MBL;

epa3IMyaTh TPAHHIBI NMPUMEHHUMOCTH (U3UYECKUX 3aKOHOB, IMOHMMATh BCEOOIIMI XapakTep
(GyHIaMEHTAIbHBIX 33aKOHOB (3aKOH COXPAHEHUs OJIIEKTPUYECKOrO 3apsija) W OrpaHHYEHHOCTb
WCTOJIb30BaHMsI YaCTHBIX 3aKOHOB (3akoH OMa Juisi ydacTka 1enw, 3akoH J[xoyns-Jlenna u ap.);

* JICTIONIb30BAaTh TPUEMBI TIOCTPOCHUS (PHU3MUECKHX MoJeNei, Nmoucka Hu (HOpMyIHPOBKH
JIOKa3aTeNbCTB  BBIIBUHYTBIX THIIOT€3 M TEOPETUYECKUX BHIBOAOB Ha OCHOBE HSMITMPUYECKU
YCTaHOBJICHHBIX (DaKTOB;

® HAXO/UTH aJICKBATHYIO NPEJIOKECHHOW 3a1adye (PU3MYECKYI0 MOJeNb, pa3pemarb mpodiemy
Kak Ha OCHOBE WMEIOLIMXCS 3HAaHUH 00 DSIEKTPOMArHWUTHBIX SIBICHHSX C HCIIOJIb30BAHUEM
MaTeMaTH4YeCKOro amnmapara, Tak U MpH IMOMOIIH METOJIOB OIICHKH.

KBanToBbIE SIBJICHUS

Boinycknuk nayuumcs:

e pacro3HaBaTh KBAHTOBHIC SIBICHHS M OOBSCHATH HA OCHOBE MMEIOLIMXCSl 3HAHUW OCHOBHBIC
CBOMCTBA WJM YCJIOBUs NpPOTEKaHUS OTHX  SBICHHMH: €CTECTBEHHass W  HMCKYCCTBEHHas
pPaTuOaKTUBHOCTD, 0O-, - M Y-H3JIy4eHHs, BO3HHKHOBEHHE JMHEHYATOrO CIEKTpa M3IYyYCHHUS aToMa,



e  OINUCHIBATh HW3YYECHHbIE KBAHTOBbIC SIBJICHUS, HCIONB3YS (PU3UUECKUE BEIMYUHBI:
MaccoBO€ YMCJIO, 3apsA0oBO€ YHCIO, TMEpUoA MOojdypacrajga, 3Heprus (QOTOHOB; NpPHU OMHCAHUU
MPaBWIbHO TPAKTOBATh (DM3MUECKUN CMBICH HCIONB3YEMbIX BEITUYMH, UX O003HAUYEHUS U EIWHUIIBI
W3MEpEHHs; HaXOAWUTh (OPMYJbI, CBA3BIBAIOIIME [AaHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTUMHU
BEJTMYMHAMH, BHIYUCIATH 3HAYCHHE (PU3NUECKON BETMUHHBI;

e QHAIM3UPOBATh KBAHTOBBIC SIBJICHHS, MCHOJIB3YS (hU3MYECKHE 3aKOHBI M TOCTYJAThl: 3aKOH
COXpaHEHHUS] SHEPTUH, 3aKOH COXPAHEHHS 3JICKTPUYECKOro 3apsijia, 3aKOH COXpPaHEHHs MacCOBOTO
Yuciia, 3aKOHOMEPHOCTH W3Iy4eHHs U TIOMVIOIICHHS CBETa aTOMOM, TIpU OSTOM pa3inyaTh
CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA U €r0 MaTeMAaTUYECKOE BHIPAKECHUE;

epa3NMYaTh OCHOBHBIE TMPH3HAKM IUIAHETAPHON MOJENIM aToMa, HYKIOHHOW MOJeNu
aTOMHOT O SJIpa;

eTIPUBOANUTH TPHUMEPHl TPOSABIECHUS B TPHUPOJE H  TMPAKTUYECKOTO  HCIOIH30BAHUS
PaZIMOaKTUBHOCTH, SIACPHBIX U TEPMOSICPHBIX PEAKINi, CTIEKTPAIBHOTO aHAIN3A.

BuinycknHuk noayuum 603MOMCHOCHIL HAYYUMbCA:

* IICTIOJIB30BATh TIOYYCHHBIC 3HAHMS B TOBCEHEBHON KHM3HU TPHU OOpaIIeHWU C MpudOOopaMu
U TEXHUYECKUMH YCTPOMCTBAMH (CUETYMK HOHU3HPYIOMIUX YACTHI], ITO3UMETP), IS COXPAHCHUS
3II0POBBSI U COOJTIOJICHUSI HOPM DKOJIOTHYECKOT0 TIOBEJICHUSI B OKPYXKAIOIIEH Cpee;

©COOTHOCHTBH SHEPTHIO CBSI3U aTOMHBIX siiep ¢ 1e()eKTOM MaccChl;

¢ IPUBOJIUTH TPUMEPHI BIHMSIHHS PATMOAKTUBHBIX W3IYYCHHI Ha KUBBIC OPTaHU3MBI;

eTIOHUMATh TPHUHIWIN JEHCTBHS JO3UMETpAa W pas3iudaTh YCIOBHS €r0 HCIOJIb30BAHMUS,
MOHUMATh  JKOJOTMYECKHE  TPOOJIEMBbl,  BO3HHMKAIONIME  TPU  HCIOIB30BAHUM  ATOMHBIX
AJIEKTPOCTAHIIMN, W TYTH PEUICHHs] STUX TMpoOIeM, TMEepPCHEKTUBHI HCIOIH30BAHMS YIIPABISIEMOTO
TEPMOSIIEPHOTO CHHTE3A.

DJieMeHTbl ACTPOHOMUM

Buinycknuk nayuumcsa:

e yKa3bIBaTh Ha3BaHUs TutaHeT COMHEYHON CHCTEMBI;

pa3nuyaTth OCHOBHBIC INPH3HAKH CYTOYHOTO BpAIEHUs 3BE3AHOr0 Heba, aprokeHus JIyHBI,
ConHIa ¥ MIaHET OTHOCUTENBLHO 3BE3I;

e [IOHUMAThH PA3INYH MEKAY TeIHOIEHTPUYECKON U TeOIEHTPHUECKON CHCTeMaMU MHpa;

Boinycknuk noayuum 603MOMCHOCHIb HAYYUMbCA:

e yKa3bIBaTh OOIIME CBOMCTBA M OTIMYUS IUTAHET 3E€MHOM TpPYNNbl W IJIAHET-TUTAHTOB;
Manbix Ted CONHEYHOH cucTeMbl M OONBIIMX IUIAHET; IOJB30BAThCsA KapTOM 3BE3AHOrO Heba mpu
HaOJIIOIEHUAX 3BE3QHOI0 HeOa;

epa3nMyaTh OCHOBHBIC XapaKTEPUCTHKH 3Be3] (pa3mep, IIBET, TEMIIepaTrypa) COOTHOCHUTH
IIBET 3BE3/Ibl C €€ TeMIIEpaTypoi; pa3IuiaTh TUMOTE3bl O MPOUCXOKICHUH CONHEYHOH CHUCTEMBI

Konuuecmeo uacoe:

Bcero yacos —70, B Henemo — 2 yaca

[InanupoBanne mno ¢usuke s 8 KiIacca COCTaBIeHO Ha ocHoBe DenepanbHOro
KOMIIOHEHTa TOCYJapCTBEHHOI'0 00pa30BATENBbHOrO CTAaHAApTa OCHOBHOI'O O0WIETo 00pa3oBaHHMA,
OPUMEPHOW  MPOrpaMMbl  OCHOBHOrO  0Omiero  oOpa3oBaHHs,  aBTOPCKOM POTrPaMMBI
A.B.Ilepbimkunaa, E.M.I'yrHuK, «@u3uka» 7-9 Ki1acchl.

Yueonux u YMK

1. TlepwimkuHA.B., ®u3uka 8ki1.: ydeOHUK U1t 00111e00pa3oBaTeNbHBIX yupexaeHui/ A.B.

[Mepeimkun — M.: [Ipoda, 2013

2. Tlepeimkun A.B., ®usuka 7-9, CoopHuk 3amau 1o ¢usuke. M.: Ok3ameH, 2013 rox
JlykammkB.U., COopuuk 3amau no ¢usuke aus 7-8 knaccos. M.: Ilpocsemenne 1997 ron
4. MunbkoBaP.]l., iranoBa B.B.Pabouas Tetpaap mo ¢usuke 8 xiacc: K yueOHUKY
A.B.ITeppiikuna "®usnka 8 kmacc" Dx3amen 2014r
5. Yeborapea A.B., Tectsl no ¢pusuke 8xin. M.: Dx3amen 2009 r.
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Copep:xanue TeM y4eOHOro Kypca
1. Beenenue 2 4
2. TemioBbie saBaenns (11 )

Crpoenne  BemectBa. TemnoBoe — aBuxkenue. Temmeparypa. Tepmomerpel.  CBs3b
TEMIEpaTyphl Tella CO CKOPOCTbIO JBMKEHHMSI €ro MoJjeKkyld. OHeprus. BHyTpeHHsisi sHeprus.
CriocoObl M3MEHEHHUsT BHYTpEHHeW dSHepruu. Buapsl Temonepenadyn —  TEIUIONMPOBOJHOCTb,
KOHBEKIIMA, M3lydeHue. Temonepenaya B mpupoae U TexHuke. KomuuecTBO Temnorel. Y ienbHas
TerioeMKocTb. Ilogcuer koimdecTBa TEIUIOTHI. YJenbHas TEMJIOEMKOCTh BeLecTBA. Y JeIbHas
TEIJIOTa CTrOpaHUsl TOIJIMBA. 3aKOH COXPAHEHUS M MPEBPALIEHUS DSHEPTUM B MEXaHUYECKHX U
TEIUIOBBIX Ipolieccax. Y paBHEHHE TEIUIOBOro OanaHca.

@ponmanvuasa nabopamopuas paboma

1. CpaBHeHHE KOJIWYECTB TEIUIOTHI IPH CMEUIMBAHUHU BOJBI PA3HOW TEMIIEPATYpHI.
2. H3mepeHue yienbHOM TEIUIOEMKOCTH TBEPAOIO Telna.

Hemoncmpayuu

1. IlpuHIMD IEHCTBUSI TEPMOMETpA.

2. VI3MeHeHne BHYTPEHHEW DHEPIUU Tela MPU COBEPIICHUH pabOTHl U NIPH TEIUIONepeaaye.

3. TeronpoBOAHOCTh PA3IMYHBIX MaTEPHAIIOB.

4. KoHBeKIUS B XHJIKOCTSIX U ra3ax.

5. Terutonepeaua myTeM H3ITy4eHHUS.

6. CpaBHEeHHE YIEITBHBIX TEIJIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

3. I3meHeHHe arperaTHbIX cocTosiHuii BemecTBa (11 u)

ArperaTHble COCTOSHUSI BellecTBA. [lnmaBieHHMe W OTBEpJEBAHHE KPUCTAJUIMYECKUX TeIl.
Temnepatypa niaBneHus. YelpHass TEIUIOTa IUIaBleHUA. I'paduk 3aBHCHMOCTH TeMIeparypsl Tena
OT BpEMEHM NpH IUIABICHUU W OTBEpAeBaHMU Tena. Vcmapenume M KOHAEHcAnus. BiaXHOCTS.
N3mepenne BnaxuaocTn. Kunenne. TemmepaTypa KureHUs. Y aeiabHas TEIUIOTA MapooOpa3oBaHUs.
Oneprust TorumBa. Pabora raza m mapa. TeruoBele nBurarenu. J[Burarens BHYTPEHHETO CrOpaHUs.
[TapoBas TypOmnHa. KodddunmeHT mone3Horo meHCTBUS TEIUIOBOro aBHWrartens. lIpeBparieHwus
SHEPIMM B MEXaHWYECKHX M TEIUIOBBIX mpomeccax. [IBurarens BHyTpeHHero cropanus. I[laposas
TypOHHAa.

Hemoncmpauuu
. SIBneHne ucnapeHus.

. Kunienue Bomp!.
. ITocTostHCTBO TemmepaTypbl KHIIEHUS KHIKOCTH.
. SIBneHus muaBieHUs U KPUCTAILIM3AINH.
. I3mepenune BIaXHOCTH BO3IyXa MCUXPOMETPOM WIIM TUTPOMETPOM.
. YCTpOWCTBO YETHIPEXTAKTHOIO JIBUTATENsI BHYTPEHHETO CrOpaHusl.
. YCTpOHCTBO MapoBOH TypOMHBI

3. DaexkTpuyeckue siBjeHusi (26 1)

Onexrpuzauus Ten. J[Ba poma 3apsmoB. BiammoneicTBue 3apspkeHHBIX Tell. DJIEKTPOCKOI.
DnexkTpuueckoe Tmoje. JIMCKpPEeTHOCTh JIIEKTPUYECKOro 3apsnga. IIpOBOAHUMKHM — DIEKTPUYECKOrO
3apsima.  ONEKTpoH.  SIBieHWe,  MOATBEpKIAlOIee  CIOKHOE  CTPOGHHME  siApa  aroMa
(pammoaktuBHOCTH). OmbiT Pesepdopna, moarBepkaarommii Hannune sapa aroma. CTpoeHue aroma
(Ha mpumepe aTOMOB Bojxopoja, renus, nutus). CocraB siapa aToMa. 3apsija siapa. MaccoBoe 4HCIo
saapa. Dnekrpuueckoe mone. CHIIOBBIE JIMHUHM SJEKTpHUYecKoro mons. JleidicTBue 3IeKTpU4ecKoro
Mojsl Ha  DJIEKTPUYECKHE  3apsiibl. JJEKTpUUECKHi TOK. [anpbBaHMuecKHe DIIEMEHTHI.
AKKyMyJATOpBL.  DNeKTpuyeckas 1enb. JIeHCTBHS — dleKTpUYecKoro  Toka.  HampaBieHue
anekTpuyeckoro Toka. Cuma Toka. AmmepMmeTp. DJEKTpHUYECKOe HampsbkeHue.  BombTmerp.
3aBHCUMOCTh CHJIBI TOKa OT HANpsDKEHUS.  DJIEKTPHUYECKOE COMPOTHBIICHHE IPOBOJHUKA. 3aKOH
Oma 1y yyacTKa Lenu. YJIENbHOE CONpOTHBIEHHE NpoBogHuKa. Peoctarsl. [locnegoBarenbHoe
COeJJMHEHHE MPOBOIHUKOB. [lapamiensHoe coeHeHre MPOBOIAHUKOB. OCBETUTENbHAS CETh.

Pabora u momHocTh Toka. KommdyecTBO TEIJIOTHI, BBIAEISAEMOE MPOBOIHUKOM € TOKOM. CUeTyuk
JNEKTPUYECKOH dHeprud. Jlamma HakanuBaHHs. JJEKTpOHArpeBarelbHble MpHOOphL.  Pacuer

~No o~ WN -
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3JIEKTPOIHEPTUH, MOTpedisieMol ObITOBBIMU dJekTponpudopamu. Koporkoe 3ambikanue. [lnaBkue
IPEeJOXPaHUTEIN.

Dponmanvuvie 1ad6opamopnvle pabomuol

3. COopKa 3IEeKTPUYECKON LIEMU U U3MEPEHHUE CHIIBI TOKA B €€ Pa3IMYHBbIX y4acTKax.

4. V3MepeHne HanpsHKEHUST Ha Pa3IUYHBIX YYaCTKax dJEKTPUUYECKOM LIETH.

5. PerynupoBanue cuibl TOKa peOCTATOM.

6. OmnpenenieHre CONPOTUBIICHUS IIPOBOAHUKA IIPU MOMOIIM aMIIEpPMETpa U BOJIBTMETPA.

7. I3mepeHne MOLTHOCTH M pabOThI TOKA B 3JIEKTPUYECKOM JamIie.

Hemoncmpayuu
. DJIeKTpu3anus Tel.

. JIBa pona snexTpudeckux 3apsioB.

VY CTpOICTBO U IEHCTBUE DIEKTPOCKOIA.

[IpoBOIHUKH U U30JIATOPHI.

OnexTpu3anys 4epes3 BIUSHUE

[lepenoc anekTpuueckoro 3apsaa ¢ OAHOTO Tela Ha JApyroe
. 3aKOH COXpaHEHMs IEKTPUUYECKOT0 3apsia.

. McTOYHHKM TTOCTOSIHHOTO TOKA.

. CocraBneHue 2JIEKTPUUECKON LIETIH.

10. U3mepeHue chiIbl TOKa aMIIEPMETPOM.

11.HaGnroneHne TIOCTOSHCTBA CHJIBI TOKa HA pa3HBIX ydYacTKax HEPa3BETBICHHOM
3JIEKTPUYECKOUN IIETIH.

12. N3mepenue cuiibl TOKA B PAa3BETBICHHON 3JEKTPHUUECKON IIETH.

13. H3mepenne HanpsHKeHUs BOJIBTMETPOM.

14. V3y4yeHue 3aBUCHMMOCTH 3JIEKTPHUYECKOT'O CONMPOTHUBIICHHUS MPOBOAHHUKA OT €rO JUIMHBI,
IJIOIIAIU TONEPEYHOr0 CEYEHUs U MaTepuaia. Y IeNbHOE CONPOTUBIICHHE.

15. Peocrar u mMarasuH CONPOTHUBIICHUH.

16. 3mepenune HampsDKEHUH B TIOCIIEIOBATEIILHOM DIIEKTPHUSCKON IICTIH.

17. 3aBUCUMOCTD CHJIBI TOKA OT HAINPSDKEHHS HA Yy9aCTKE SJICKTPUUECKON IEIH.

4. DjeKTpOMArHUTHbIE siBJIeHUsi (64)

MarautHoe 1oJie TOKa. OJEKTPOMArHUTBl M HX HpuMeHeHue. I[loCTOsSHHBIE MAarHMTHI.
MaruutHoe mnone 3emud. /[eficTBME MarHUTHOIO IOJII Ha HMPOBOJHUK C TOKOM. ODJIEKTPOABHUIATENb
MOCTOSIHHOTO ToKa. IlocTosiHHBIE MarHuThl. MarHuTHoe mnosie 3eMid. MarHuTHoe Ioje TOKa.
DNEeKTPOMAarHuThl U UX PUMEHEHHE.

Hemoncmpauuu

1. MarnuTHOE TOJIe TOKA.

2. JleficTBME MarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM.

3. YCTpOHCTBO 3JEKTPOABUTATEIS.

4. ITocTOSIHHBIE MAarHUTBHI.

5. B3aumonelicTBue NOCTOSIHHBIX MAarHUTOB.

5. CBeroBble siBjIeHUs. (8 u)

Ucrounuku cBera. IlpsMonuueiiHoe pacnpocTpaHeHue cBera. OTpakeHUE CBeTa. 3aKOHBI
orpaxenus. Ilmockoe 3epkano. Cdepuyeckoe 3epkano. IlocTtpoenne u300paxkeHUss B IJIOCKOM U
cpepuueckom 3epkanax. [Ipemomienue cBera. JIumH3pl. Ontuyeckas cuna auH3bl. [locTpoeHue
n300paxeHnH, 1aBaeMbIX JTHH30iM. Doroanmapar. ['na3 u 3penue. Oukwu.

Hemoncmpayuu

1. ITnockoe 3epkaio.

2. Cdepuueckoe 3epKaio.

3. Cobuparormas JuH3a.

4. PacceuBaroniast JIMH3a.

5. Moaens rinasa.

©CO~NOOUIAWN R

6. O6o6maromiee nmoBropenune (44)
7. Pe3epBHoe Bpems (2 yaca)



®OPMbI OPTAHU3AIIMM YUYEBHBIX 3AHATHIA

Paznen BCEro Teopusi | pelleHHe JIadopaTopHbIe KOHTPOJIbHBIE
4acos 3aaa4 padoThI padoThI
BBenenue 2 1 1
TenjioBbIe ABJIEHUNA 11 4 4 2 1
H3menenue 11 5 5 1
arperaTHbIX
COCTOSIHMIA
DJIeKTpUYecKue 26 9 10 5 2
SIBJICHHUA
JIEKTPOMATHUTHBIE 6 3 1 2
SIBJICHUA
CBeTOBBIE ABJIEHUA 8 3 3 1 1
Oooomaroniee 4 3 1
NMOBTOPEHME
Peseps 2
HToro 70 25 26 10 7




Ne
pa3nena

Hazpanmue pazageda.

Koua-Bo
4YacoB M0
padoueit
nporpaMmme

®opMbI M1 THIIBI KOHTPOJIS.

Bsenenue

2

BxoaHoii KOHTpoJIb 3HAaHUHM — 14

TernioBbIe SIBIEHUS

11

JlabopaTtopHas pabora Nel «CpaBHeHue
KOJIMYECTB TEIUIOTHI IPH CMELIMBaHUU
BOJIbI PA3HOW TeMIlepaTryps» - 14
JlabopaTopHas pabora No2 «M3mepenune
yJIeIbHON TEIUIOEMKOCTH TBEPJOIo Tejay -
ly

Konrtponshas pabora Nel «TemoBbie
saBieHus» - 1 9

W3meHeHne arperaTHbIX
COCTOSIHMM BeIIECTBA

11

Konrtponbehas pabora Ne2 «/3meHeHue
arperaTHbIX COCTOSIHUI BEILECTBA»

DJIEeKTpUYECKUE SIBJICHUS

26

JlabopatopHas pabora Ne3 «Coopxka
3J'ICKTpPI‘ICCKOI71 e 1 U3SMEPEHUEC CUJIbI
TOKa B €€ pa3/IMYHbIX Yy4YaCTKax» - lyg
JlabopaTtopHas pabora Neo4

«3mepeHne HaNpsyKeHUS Ha Pa3IMYHbIX
ydacTKax dJIEKTPUUYEecKou nenu» - 1 4
JlabopaTtopHas pabora Ne5
«PerynupoBanue cuibl TOKa peocTaTom» -
(T

JlabopaTtopHas pabora Ne6 «M3mepenune
CONPOTHUBIICHHSI TIPOBOIHUKA TPU TTOMOIIN
amIepMerpa u BoJIbTMETpa» - 1 u
JlabopaTopHas pabora Ne7 «M3mepenune
MOIITHOCTH ¥ pa0OTHI TOKa B
AJICKTpUYECKOM Jlamrie» - 1 d
KonTtponpHas padora Ne3 «OcHOBHBIC
JJIEKTPUUYECKHE TOCTOSHHBIE
KontponpsHas padora Ned

«DNEKTPUIECKUE SIBICHUS

9J'I6KTpOM ArHUTHBIC
SABJICHU A

JlabopatopHas pabora Ne «CoOopka
AJIEKTPOMAarHUTa W HCHBITAHHE €ro
nercTBuay - 1 4.

Jlabopatopnas pabora Ne9 «M3ydyenue
AIIEKTPUYECKOTO JIBUTATENS TIOCTOSTHHOTO
TOoKa (Ha Mojenn) » - 1 4.

CBeTOBEBIC SIBICHUS

JlabopaTtopHas pabora NelO «Ilonyuenue
M300pakeHUsl IPU MOMOIIM JTUH3bD) - 1 4.
KonTponbhas padora Ne5 «CsetoBbie
aBleHus» - 1 4.

OO6o0miaroriee MOBTOPEHUE

Wrorosast koHTponbHas pabora

Pezeps

Bcero

70 u.
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KAJIEHJAPHO-TEMATHYECKOE INTNIAHUPOBAHHME

Ne Hara Tema ypoka KosmmuecTBo yacos
Mnan | dakr
Bgenenne (2 yaca)
1 ArperaTHble cCOCTOsTHUS BellecTBa. B3aumogeiicteue Ten. Cuiibl B
npupoze. DHeprusi, padora, MOIIHOCT
2 MexaHu4eckue BIeHU Bxoonas konmponvhas paboma
TensioBbie siBjenus (11 yacos)
3 TenmnoBoe nBwkeHue. Temnepatypa. BHyTpeHHss sHeprus
4 Croco0Obl HI3MEHEeHHsI BHYTPEHHEH SHEPrHu
5 Crioco0sI Teruionepenauu
6 KonngecTBo TennoTsl. Y 1ebHas TeNI0eMKOCTh
7 Pacuyer konmryecTBa TEMmIOThI
8 Jlabopamopnas paboma Nel « Cpasrenue Koauiecmea menionol
npU CMEWUBAHULU B0ObI PAZHOU MEeMNePAnypubLy.
9 Jlabopamopnas paboma Nel « Hzmepenue yoenvhotl
MENI0eMKOCIU MBEPO020 Meaay.
10 OHeprus TOIUINBA. Y IebHAs TEIUIOTa CrOpaHus
11 3aKOH COXpaHeHUs U TIPEBPAICHHUs SJHEPTUU B MEXaHUUECKUX U
TCIJIOBBIX MIpoHeccax
12 TermoBble sSIBIECHUS
13 Konmponvuas paboma Nel « Tennosvie sienenusy
H3MeHeHUe arperaTHbIX cocTosiHuil BemecTa (11 yacoB)
14 [l1aBneHne 1 OTBEpAeBaHNE KPUCTAIUTMYECKUX TEll
15 Pemrenne 3amau
16 Hcnapenue u KoHieHCaIMs
17 Kurienne. Y genpHas Temiora napoodpa3oBaHus
18 BraxxHocTs Bo3myxa
19 Pemenue 3anay
20 Pabora ra3a u nmapa. TeruioBbie qBUTaTeNH.
21 TermoBbie MaIIUHBI
22 TermoBbie MaIIUHBI
23 V3meHeHune arperaTHpIX COCTOSIHHI BEIeCTBa
24 Konmponvhas paboma Ne2 « zmenenue azpecamuvlx cOCMOsSIHUIL 86eUjeCmeay
DaexTpuyeckue siaenus (26 yacos)
25 OnexTpuszanys Tel. J[Ba pona 3apsios
26 Drekrpudeckoe mnose. [IpoBOIHUKY 1 TUIICKTPUKU
27 JenmuMocTh 3JeKTpIIecKoro 3apsiaa. DnekTpoH. CTpoeHne atoMa
28 OObsICHEHHE YTICKTPUIECKHX SBJICHUIN
29 DrekTpudeckuii TOK. ICTOYHUKH TOKa
30 DJeKkTpuyecKas 11enb U ¢ COCTaBHBIC YaCTH
31 JleficTBUSI DIIEKTPUIECKOT0 TOKA
32 Cua Toka. AMmiepmerp. Jlabopamopuas paboma Ne3 « Coopka
INEKMPUYECKOU YeNU U USMEPEHUE CUTbL MOKA»
33 Drekrpudeckoe Hanpsbkenue. Bonbt™erp Jlabopamopnast
paboma Ned « zmepenue HanpsoiceHust Ha pa3nuyHblX Y4acmKax
INEKMPUYECKOU Yenuy»
34 3aBHCHMOCTH CHJIBI TOKA OT HAIPSDKEHUS. DIIEKTPHIECKOEe
CONPOTHUBIICHUE
35 3akxon Owma Jlabopamopuas paboma Ne5 « Msmepernue
conpomueienusi NPOBOOHUKA NPU ROMOWU aMnepmMempa u
60IbMMEMPAY
36 3akon Oma
37 Y nenbHOe COMpOTUBIICHUE
38 Peocratel Jlabopamopnas paboma Neb « Pecyauposanue cuibl
MOKA peocmamomy
39 INocnenoBaTenbHOE COSNMHEHIE TPOBOIHHKOB
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40

Hapannen},Hoe COCIMHCHUC ITPOBOJHUKOB

41 [Tpumenenne 3akona Oma 1s pacuera 3JIeKTPUIECKHX Ienen

42 Konumponvras paboma Ne3 « Ocrogrbie snekmpuyeckue
NOHAMUAY

43 PaboTta 1 MOIITHOCTH 3JIEKTPUYECKOT0 TOKA

44 3akoH J>xoyns — Jlenua

45 Pemrenue 3anau Jlabopamopras paboma Ne7 « Usmepenue
MOWHOCIU U pabOMbl MOKA 8 INEKMPULECKOU IAMNE»

46 Jlamna HakanuBaHusl. HarpeBatenbHbie PHOOPEI.
[Ipenoxpanurenu.

47 DJIEKTPUUECKHUE SIBICHUS

48 «DNMEKTPUIECTBO, COIMIEAIICE C HeOeC»

49 DJIeKTpUYecKHe IBICHUS

50 Koumponvnas paboma Ned «dnekmpuueckue senenusiy

DJIeKTPOMATrHUTHBIE siBJIeHNs1 (6 YacoB)

51 MarzuTHOe none

52 DneKTpoMaruuThl Jlabopamopras paboma Ne8 « Céopra
INEKMPOMACHUMA U UCHBIMANUE €20 OeliCMEUs]

53 ITocTosiHHBIE MarHUTHL. MarHuTHoe mnose 3emMJiu

54 JelicTBue  MarHMTHOrO TOJsE HA TPOBOJHHK C  TOKOM.
DnekTpuueckuii  mBurarens Jlabopamopnas  paboma  Ne9
«H3yyenue anexmpuyecko2o 08uzamesi HOCMOSHHO20 MOKA.

55 3JIeKTpOMarHUTHBIE SBIICHHS

56 3JIeKTpOMarHUTHBIE SBIICHHS

Onruka (8 yacos)

57 Nctounuku cBeta. [IpsmonuHeliHOe pacipocTpaHEeHHE CBETa.

58 Otpaxenue ceeta. [L1ockoe 3epkaiio.

59 [penomienue crera.

60 JIuH3bl

61 JIunzel Jlabopamopnas pabomaNe 10 «Ilonyuenue uzobpasicenus
€ NOMOWBIO IUH3bLY

62 Onruueckue npuOopbl. ONTHYECKUE SIBIICHUS

63 CBeTOBbIE SIBJICHUSI

64 Konmponvuas paboma Ne5 «Ceemosule signenus»

O6o6marnuiee nopropenue (4 yaca)

65 «Bek mapa u 3JIeKTpHIeCTBa»

66 dusrka ¥ MUp, B KOTOPOM MBI )KHBEM

67 Hmoeosas koumponvnas paboma

68 «Kakas cTpaHHas I1aHeTa
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