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1.ILianupyemMbie pe3yabTAThl U3yYCHUS MpPeaMeTa

Dusuka

BbINyCKHUK HAYYHUTCH:

e coOmrofaTh mpaBWia OE30MAaCHOCTH W OXpaHbl TpyJda mpu paboTe c
y4eOHBIM U JJAOOPATOPHBIM 000PYI0BAHUEM;

® [IOHUMAaTh CMBICII OCHOBHBIX (PM3MUECKUX TEPMHUHOB: (U3HUECKOE TEJO,
buznueckoe sBieHUE, PU3NYECKas BEIMUNHA, €AUHUIBI U3MEPEHUS;

® pacno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXHO PEUIUTh MPU OMOIIU
bu3MUecKuX  METOJOB, aHAJU3UPOBATh  OTJEIbHBIE  ATalbl  MPOBEACHHUS
WCCIICIOBAaHUI U MHTEPIIPETUPOBATH PE3YJIbTAThl HAOMIOACHUN U OIBITOB;

® CTaBUTh ONBITHI 110 HWCCICAOBAHWIO (PU3WUECKUX SABJICHUN WU
bu3nuecKkux CBOMCTB Ten 0€3 HCIOJIb30BAaHUS MPSMBIX H3MEPEHUM; MPU HTOM
dbopmynupoBaTh podiieMy/3a1auy yueOHOro 3KCIIEpUMEHTA; COOMPaTh YCTAaHOBKY
U3 MIPEITIOKEHHOTO 000PYAOBAHUS;, POBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI.

[Ipumeuanue. [lpu mnpoBeneHun wuccienOBaHUS (HUINUECKUX SBJICHUM
W3MEpPUTEIbHBIC TMPUOOPHI UCIOJIB3YIOTCSA JIMIIb KaK JaTYUKUd  H3MEPEHUS
bu3MYeCcKUX BEJIMYWH. 3aMKCH MOKAa3aHUN MPSIMBIX U3MEPEHUN B 9TOM Cilydae He
TpebyeTcs.

® TTOHUMATh POJIb IKCIIEPUMEHTA B TTOTYICHUH HAYYHON HH(POPMAIINH;

® IPOBOJUTH TIpPsIMbIE HW3MEpeHUs: (U3MYECKUX  BEJIMYUH: BpeMf,
paccrosiHue, Macca Tena, o0ObeM, cujia, TeMIleparypa, aTMoc(epHoe aBJeHHE,
BJIQXXHOCTh BO3/yXa, HaNpsHKEHUE, Cujla TOKa, paJvalMoOHHbIA (QoH (C
WCIIOJIb30BAaHUEM JIO3UMETpPA); MpPH OTOM BBIOMpATh ONTHUMAIBHBIA CIOCOO
U3MEPEHUs] M HCIIOJIb30BAaTh MpPOCTEHIINEe METOJAbl OIEHKM TIOrPelIHOCTEN
U3MEpPECHUH.

[Ipumeuanue. JlwobGas yueOHas mporpamMma JIOJDKHA 00€CIeunBaTh
OBJIaJICHUE TIPSMBIMH U3MEPEHUSIMH BCEX MEPEUUCIICHHBIX (PU3NYSCKUX BETUIHH.

® IPOBOAWTH HCCIECIOBAaHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIMYUH C

HCIIOJIB30BAHHUCM IIPAMBIX HBMGPGHHﬁZ IIpH 2TOM KOHCTPYHUPOBATH YCTAHOBKY,



¢bukcupoBaTh PE3yNbTaThl MOJYUYEHHON 3aBUCUMOCTH (U3MUECKUX BEJIUYUH B
BUJIe Ta0nuIl U TpaduKOB, AeNaTh BBIBOABI IO pe3ybTaTaM HCCIEAOBAHNUS;

® IPOBOAUTH KOCBEHHbIE H3MEPEHUS (PU3NYECKUX BEJIUYUH: IIPH
BBINIOJITHEHUM HM3MEPEHUH COOMpaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY, CIEAys
NPEMIOKEHHOW WHCTPYKUMH, BBIYUCIATH 3HAYEHHE BEJIMYMHBI U aHAIU3UPOBAThH
IIOJIYYECHHBIE PE3YJIBTATHI C YUYETOM 33aJaHHON TOYHOCTH U3MEPECHMUI;

® AHANM3MPOBATh CHUTYallUH MPAaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa,
y3HaBaThb B HHUX TMPOSBICHUE M3YyYEHHBIX (UINYECKUX SBICHUH  HIH
3aKOHOMEPHOCTEW U MPUMEHSATh UMEIOLINECS 3HAHUS ISl UX OOBSICHEHMS,

® [IOHUMAaTh MPUHLMIBI JEUCTBHS MAallWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, YCIOBUA UX 0€30MacCHOr0 UCIIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

® UCIOJB30BaTh IpPH BBINOJHEHUU YUeOHBIX 3a7jad Hay4HO-IOMYJISAPHYIO
JUTEpaTypy O (PU3MYECKUX SIBICHUAX, CIPABOYHBIE MaTEpHalbl, PECYpChI
HNuTtepHer.

BpInyCKHMK IOJYYUT BO3MOKHOCTh HAYYHUThCSH:

® OCO3HaBaTh IIEHHOCTh HAYYHBIX HCCIEAOBaHUN, poOJab (UIUKH B
pacHIMpEeHUH MPEACTaBICHUI 00 OKPYKalIIeM MHUpPE U €€ BKJIaJ B YJy4IlIECHHE
KAaueCTBAa KU3HH;

® UCIOJB30BaTh NPUEMBI IMOCTPOCHUS (PU3NYECKUX MOJENeH, MoHucKa U
(GOpMYIMPOBKU JOKA3ATENbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUUYECKUX BHIBOJOB
Ha OCHOBE 3MITUPUYECKH YCTAHOBJICHHBIX (PAKTOB;

® CpaBHMBATh TOUHOCTb M3MEPEHUS (PU3NUECKUX BEIMUYUH 10 BEIIMYMHE UX
OTHOCUTEIBHOM MOTPEIIHOCTH MPU MPOBEACHUM NPSIMbIX U3MEPEHUI;

® CaMOCTOSITEJIBHO NPOBOAUTh KOCBEHHBIE HM3MEPEHUS M HCCIEHOBaHUS
¢u3nYecKuX BEJIMYMH C MCHOJIb30BAaHUEM PA3IMYHBIX CIOCOOOB HU3MEPEHHUS
(bu3MYecKuX BEIMYMH, BBIOMpATh CPEACTBA M3MEPEHMSI C YYETOM HEOOXOIUMO
TOYHOCTU HM3MEpEeHHUi, 000CHOBBIBAThH BHIOOpP crocoba HM3MEpeHHs, aJeKBATHOIO
NOCTABJICHHOW 3ajaye, TMPOBOJUTH OLEHKY JIOCTOBEPHOCTH IOJYYEHHBIX
pE3yJIbTATOB;

e BOCIpPUHUMATh HWH(OpMAIUI0 (PU3NYECKOTO COACpKAHUS B HAY4IHO-



MOMYJISIPHOW JIUTEpaType W CpeIcTBaX MaccoBOW HWH(OpManuu, KPUTUUYECKH
OIICHUBATh MOJTYYEHHYIO0 HH(POPMAIIHNIO, aHATTU3UPYS €€ COJIep)KaHNe U JTaHHbBIE 00
HUCTOYHUKE HHGOPMAIIUH;

® co3laBaThb COOCTBEHHBIE IHCbMEHHBIE W YCTHBIE COOOIICHUS O
bU3MYEeCKUX SBJICHUSX HA OCHOBE HECKOJIBKUX WCTOYHUKOB HWH(MOpMAIUH,
COTPOBOXK/JIaTh BBICTYIUICHUE IPE3CHTAIIUEH, YUYUTHIBas OCOOCHHOCTH ayJIUTOPUU
CBEPCTHUKOB.

MexaHuuyeckue siBJIeHUs

BbINyCKHUK HAYYHUTCH:

® pacro3HaBaTh MEXAHUYECKHE SIBICHUS U OOBSACHITH HA OCHOBE
MMEIOIIMXCSl 3HAHUM OCHOBHBIC CBONCTBA WM YCJIOBUS MPOTEKAHUS HTUX
SABJICHUI: PABHOMEpPHOE W HEPABHOMEPHOE JBWKCHUE, PABHOMEpPHOE U
PaBHOYCKOPEHHOE MPAMOJIMHEUHOE JBHKEHUE, OTHOCUTEIIBHOCTh MEXAHUYECKOTO
JBIDKCHUS, CBOOOJIHOE TaJeHHE TeJ, PAaBHOMEPHOE IBIKCHHE IO OKPY>KHOCTH,
WHEPIMs, B3aUMOJICUCTBHE TEJ, PEAKTUBHOE JBWKCHHE, Iepeaadya JIaBJICHUS
TBEPJBIMUA TEJIaMU, KUJKOCTSIMU U Ta3zaMH, aTMOC(EpHOE [aBJICHUE, IJIaBaHUE
T€JI, PaBHOBECHE TBEPABbIX TEJI, HMECIOIIMX 3aKPEIUICHHYIO OCh BpalllCHHUS,
KoJiebaTenbHOE JBUKEHHUE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);

® ONUCHIBATh M3YYECHHBIE CBOWMCTBA TEJI W MEXAHUYECKHE SBJICHUS,
UCIIONB3Ys (DM3WUYECKUE BEIUMYHMHBI: IyTh, MEPEMEIIeHNEe, CKOPOCTh, YCKOPEHHE,
nepuo oOpailleHus, Macca Teja, MIIOTHOCTh BEIIECTBa, cuila (Cuja TSKECTH, Chjia
YOPYrOCTH, CUJIa TPEHUS), JABJIICHHE, UMITYJIbC Tejla, KUHETHUYECKas IHEprus,
MOTEHIIMAJIbHAS DHEPTHs, MeXaHn4yeckas paboTa, MexaHu4eckas MOIHOCTh, KIT/]
MIPU COBEPIICHUU Pa0OThI ¢ UCIOIL30BaHUEM MPOCTOTO MEXaHU3Ma, CUJIa TPEHUS,
aMIUIATyAa, TEePUOJ M dYacToTa KoJeOaHWH, JJIMHA BOJHBI WU CKOPOCTh €€
pacnpocTpaHeHusl; MPU OMHCAHWU TPABUIBHO TPAKTOBATH (DPU3UUECKUN CMBICI
UCIIOJB3YEeMbIX BEJIMYMH, WX OOO3HAYCHHUS W EIUHUIIBI HU3MEPEHUsS, HaXOAUTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMM, BEIYUCIISITh 3HaUCHUE (PU3UYECKON BEIIMUUHBIL;

¢ AaHAJIU3HUPOBATH CBOMCTBA TCJII, MCXAaHHMYCCKUC SABJICHHUA N IIPOLCCCEHL,



UCTIONB3Yysl (PU3MUECKUE 3aKOHBI: 3aKOH COXPAHEHUsSI SHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, NPUHIUIT CYNEPIO3UIUMU CHJI (HAXOXIEHUE PaBHOJACHCTBYIOIIEH
cuibl), I, I u III 3akonbl HeloTOHA, 3aKOH COXpaHEHUs HMITYyJIbca, 3aKoH I'yka,
3akoH [lackanms, 3akoH Apxumena; TMpH OTOM pa3auyaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

® pa3nuyaTh OCHOBHBIC TPU3HAKKA M3YYEHHBIX (U3UUYECKUX MOJICIIECH:
MaTepualibHas TOUKa, MHEpIMaabHas CUCTEMA OTCUETa;

® pemath 3a7adyM, HMCTOJB3YsAd (PU3MUECKHE 3aKOHBI (3aKOH COXpaHEHUS
DHEPTUH, 3aKOH BCEMUPHOI'O TATOTECHUA, MpUHUUN cynepriodunuu cui, I, 1T u 111
3akOoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MMIYJbCa, 3aKOH ['yka, 3akoH Ilackains,
3aKOH Apxumena) U Gopmylibl, CBA3bIBAIONINE (U3UYECKHE BEIUYUHBI (IIyTh,
CKOpPOCTh, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEIIECTBAa, CHUJA, JIaBJICHUE,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
pabora, Mexanudeckas MoinHocTh, KIIJ[ mpoctoro mexanusma, cuia TpeHUA
CKOJIBKEHUS, KOIPPUIIUEHT TPEeHUs, aMIUTUTY/1a, TIEPUOJ] U YacTOoTa KoJieOaHUH,
JUTMHA BOJIHBI M CKOPOCTh €€ paclpOCTpaHEHHUs): Ha OCHOBE aHaIM3a YCJIOBUS
3aJlayy 3alHChIBATh KPATKOE YCJIOBHE, BBIJICIATh (PU3UUECKUE BETUYUHBI, 3aKOHBI
u (HopMyIibl, HEOOXOUMBIC JIJIsl €€ PEIIeHUs, MPOBOAUTL PacuyeThl U OLEHUBATH
pPEaNbHOCTD MOJYYEHHOTO 3HAYEHUS (PU3UUECKON BEIIUUUHBI.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYNTHCH:

® ICI0JIb30BaTh 3HAHUSI O MEXAHUYECKUX SBJICHUSX B MOBCEIHEBHOMN KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpH OOpAILlEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUSI B OKpY)XKalollel cpene; NPUBOAUTH MPUMEPHI MPAKTHUYECKOTO
WCITIOJIb30BaHUSI (PU3NYECKUX 3HAHMM O MEXaHWYECKHUX SIBICHUSX U (PU3NYECKUX
3aKOHAX; TMPUMEPHl HCMOJIb30BAHUS BO30OHOBISIEMBIX HCTOYHUKOB JHEPIUH;
HKOJIOTUYECKHUX MOCIEICTBUIA UCCIEAOBAHUS KOCMUYECKOTO TPOCTPAHCTB;

® pasnuyaTh TPAHUIBI MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, MOHUMATh
BceoOmMii  Xapaktep (yHIaMEHTadbHBIX 3aKOHOB  (3aKOH  COXpaHEHUS

MeXaHU4YECKOM OHCPIruv, 3aKOH COXpPaHCHHA HMMITYJIbCd, 3aKOH BCEMHUPHOI'O



TATOTEHUS]) U OTPAHUYECHHOCTh HCIOJb30BAHMS YACTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u J1ip.);

® HaxOJIWUTh aJCKBaTHYIO TMPEJI0OKEHHON 3a7aue (PU3NYECKYI0 MOJEIb,
paspemiath MpodJieMy Kak Ha OCHOBE HMEIOIIMXCA 3HAHMM IO MEXaHUKE C
WCIIOJB30BaHUEM MATEMAaTUYECKOro ammnapara, Tak W IpU MOMOIIM METOJIOB
OLICHKH.

TemyioBble ABJIEHUSA

BbInyCKHUK HAYYUTCH:

® pacno3HaBaTh TEIUIOBbIC SIBIICHHWA W OOBSCHATH Ha 0a3ze UMEIOIIUXCS
3HAHUW OCHOBHBIE CBOMCTBA WJIM YCJIOBUSI MIPOTEKAHUS 3TUX sABJICHUN: Auddy3us,
M3MEHEHHEe 00beMa TeJl MPU HarpeBaHUM (OXJIAXKIACHUU), OONbIIas C)KUMAEMOCTh
ra3oB, mMajnasi C)KHUMaeMOCTb JKUJIKOCTEH W TBEPHABIX TEJ; TEILUIOBOE PAaBHOBECHE,
UCIIapEeHHUE, KOHJCHCAIMS, IUJIABJIICHUE, KPUCTAIIU3AIUs, KUIICHHE, BIAXXHOCTb
BO3JlyXa, pa3lIMyHbIE CMOCOOBI TEIUIonepenayu (TErIONPOBOHOCTh, KOHBEKIIUS,
U3IIy4CHHUE), arperatHbleé COCTOSHUS BELIECTBA, TMOIJIOUIEHUE DHEPrUuM IpHU
WCIIAPEHUH >KUJKOCTH U BBIJICJIICHHE €€ MPU KOHJACHCAIMU Mapa, 3aBUCUMOCTH
TEMIEPATYPbI KATICHUS OT IaBJICHUS;

® OIUCHIBaTh M3YyUCHHBIC CBOMCTBA TEJ U TEIUIOBHIC SIBICHUS, UCIOJIb3Ys
dbu3nyeckre  BETUYUHBI:  KOJUYECTBO  TEIUIOThI, BHYTPEHHSISI  DHEPrus,
TeMIepaTypa, yAeibHas TEIUIOEMKOCTh BEUIECTBA, YJEJIbHAs TEIJIOTa IJIABJICHUS,
yaelbHas TEIJIoTa MapooOpa3oBaHUs, yJeidbHAas TEIUIOTa CropaHusl TOIIUBA,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003Ha4YECHUS U €IUHUIIBI U3MEPEHUSI, HAXOUTh (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO
bU3MYeCcKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMH, BBIUHUCIATH 3HAUYCHHE
(bU3nYECKON BEJIMYUHBI;

® aHAIM3UPOBATh CBOWCTBA TEJI, TEIUIOBBIC SIBJICHUS U IPOIECCHI,
UCIIOJIb3Y OCHOBHBIC MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHSI O CTPOEHUU
BEILIECTBA U 3aKOH COXPAHEHUS SHEPTUH;

® DAa3jindyaTb OCHOBHBLIC IIPHU3HAKKW M3YYCHHBIX (bHSI/I‘ICCKI/IX MOJICJ'IGI\/’I



CTPOEHUS Ta30B, KUJKOCTEH U TBEPABIX TET,

® MPUBOAWTH MPUMEPHl TMPAKTHYECKOTO HCIIOIB30BaHUS (HU3HUUCCKUX
3HAHHUM O TEIUIOBBIX SIBJICHUSX;

® pemiath 3a7add, UCIOJIb3Ysl 3aKOH COXPAHEHHUs HHEPrUU B TEIUJIOBBIX
nporeccax U GOpMyIbl, CBS3BIBAIONUE (U3UYECCKUE BEIMYHUHBI (KOJIMYECTBO
TEIJIOTHI, TeMIepaTypa, yAelibHas TEIUIOEMKOCTh BEIECTBA, yJeJbHas TEIIoTa
IUIaBJICHUS, YJelbHas TEeIUloTa MapooOpa3oBaHUs, YIelbHas TEIUIOTa CropaHus
TOTUTHBA, KOA(PPHUITMEHT MOJE3HOTO ACHCTBUS TEIUIOBOTO JBUTATEINS): HA OCHOBE
aHaiM3a yCIOBUS 3aJjauyM 3allMChIBaTh KPATKOE YCIOBHUE, BBIACIATH (PU3HUECKHE
BEJIMYMHBI, 3aKOHBI W (DOPMYJIBI, HEOOXOAWMBIC IS €€ PEIICHHs, MPOBOIUTH
pacdyeTsl W OIICHWBATh pPEATbHOCTh TIOJYYCHHOTO 3HA4YCHUS (PU3HIECKOU
BEJTUYMHBI.

Boinycknuk noayuum 603mMo0x4cHOCHb HAYUUMbCA:

® LCIIOJIH30BATh 3HAHUS O TEIUJIOBBIX SBJICHUSX B IOBCEAHEBHOM KU3HU IS
oOecrieueHus: 0E30MaCHOCTH MpU OOpallleHHd ¢ TpUOOpaMu U TEXHUUECKUMU
YCTPONCTBAMH, JIJII COXPAHECHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MOBEJCHUSI B OKpYyXalollled cpene; MPUBOAUTH TMPUMEPHI  SKOJOTUYECKUX
MOCJIEICTBUIM  pabOThl  JBUTaTeNiel BHYTPEHHETO CrOpaHMs, TEIJIOBBIX U
TUIPOIICKTPOCTAHIUN;

® pasznuyaTh TPAHUIBI MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IMOHHUMATH
BCEOOIMiA XapakTep (PyHIaMEHTaIbHBIX (PU3UYECKUX 3aKOHOB (3aKOH COXpaHEHUS
DHEPTUM B TEIIOBBIX IPOIECCaX) M OTPAHUYCHHOCTH HCITOJIB30BAHUS YaCTHBIX
3aKOHOB;

® HAXOAWTh aJCKBATHYIO MPEJIOKEHHON 3amade (PU3NUECKyl0 MOJETb,
pasperiaTh IpooIeMy Kak Ha OCHOBE UMCIOIIUXCS 3HAHUH O TETUIOBBIX SBJICHHSIX C
WCIIOJIb30BAaHUEM MAaTEMAaTHYECKOTO armmapara, TaKk W TMPU TIOMOIIUM METOI0B
OLICHKH.

DJIieKTpUYeCKHe U MATHUTHBIE SIBJI€HHUS

BbInyCKHUK HAYYUTCH:

® DPACIIO3HAaBATb JJIICKTPOMAIrHUTHBIC SBJIICHUA M OOBSICHSTL Ha OCHOBE



UMEIOIINXCA 3HAaHWKA OCHOBHBIE CBOWCTBA WM YCJIOBHUS MPOTEKAaHUS 3THUX
SABJICHUM: JJIEKTPU3ALMSA TeEJl, B3aUMOACHCTBHE 3apsIA0B, IIEKTPUUECKUN TOK U €ro
NeHCTBUS (TEIUIOBOE, XHWMHUYECKOE, MAarHuTHOE), B3aUMOJICHCTBUE MAarHUTOB,
AIIEKTPOMArHUTHAsI MHAYKIUS, JEHCTBUE MArHUTHOTO IOJISl HA IPOBOAHUK C TOKOM
Y Ha JBIXKYILYIOCS 3apsDKCHHYIO YacTHIy, ACHCTBUE JJIEKTPUYECKOrO IOJIA Ha
3apSOKEHHYI0  4YacTUIy,  JJICKTPOMAarHWUTHBIE  BOJHBL,  IPSIMOJIMHEWHOE
pPacIpOCTPAHEHUE CBETA, OTPAXKEHUE U NPEITOMIIEHUE CBETA, TUCIIEPCUS CBETA.

® COCTAaBIATH CXEMBbl DJIEKTPUYECKHX LENEed C TOCIEHOBAaTEeIbHBIM H
HNapajuleJbHBIM COEIUHEHUEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AJIIEMEHTOB JJIEKTPUYECKHX Leneil (MCTOYHMK TOKa, KIII0Y, PE3UCTOp, PEOcTar,
JaMII04Ka, aMIIepMETp, BOJIBTMETD).

® LCIOJb30BaTh ONTHYECKUE CXEMbl I IMOCTPOCHUS H300paKeHUH B
IJIOCKOM 3€pKajie U coOMparonieil JInH3e.

® ONUCBHIBATh HM3YYECHHBIC CBOMCTBA TEJI W JJIEKTPOMAarHUTHBIEC SIBJICHUS,
UCHOJNB3Yysl  (PU3MYECKHE BEJIUYMHBL: JJIEKTPUYECKUM 3apsj, cuja TOKa,
DIEKTPUYECKOE  HANPSDKEHUE,  JJIEKTPUYECKOE  CONPOTHBIIEHHE,  YJEIBHOE
COINPOTUBIICHUE BEIECTBA, padOTa »3IIEKTPUUYECKOrO II0JIA, MOIIHOCTh TOKa,
(GOKyCcHOE pacCTOSHUE M ONTHYECKAas CHJIAa JIMH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA; MpPU OMNHCAHUM BEPHO TPAKTOBATh
(¢u3nyecKuil CMBICT HUCHOJB3YEMBIX BEIMYMH, MX OOO3HAYEHUS U €JAMHULIBI
U3MEpPEHHUsI; HaXOAUTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO (PU3UUECKYIO BEITUUHHY
C IPYTUMH BEIUYMHAMHU.

® AHAJIM3HPOBATH CBOMCTBA TEJ, JEKTPOMArHUTHBIC SBJICHUS U IPOLECCHI,
UCIONIb3Yysl (DU3UYECKHE 3aKOHBI: 3aKOH COXPAaHEHHUs HIIEKTPUUECKOro 3apsna,
3akoH Oma I yyacTka 1enu, 3akoH Jkoyns-JIeHna, 3akoH OpsSIMOJMHENHOTO
pacnpoCTpaHEHUs CBETA, 3aKOH OTPAKEHHSI CBETA, 3aKOH IPEJIOMIICHUS CBETA; MPU
TOM pasjMyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa W €ro MaTeMaTU4YecKoe
BBIPAKEHHE.

® IPUBOJUTH NPUMEPHl TMPAKTUYECKOTO HCIONb30BAHUS (PUIUUECKUX

3HAHUH O QJICKTPOMArdUTHBIX SIBJICHUAX



® pelaTh 3aJa4M, UCTONb3Ys (pu3nUeckue 3akoHbI (3akoH OMa 1 ydacTka
uenu, 3akoH Jlxoynsa-JIeHna, 3aK0H NPSMOJIMHEMHOTO PACHPOCTPAHEHUS CBETA,
3aKOH OTPa)XCHHsI CBETA, 3aKOH MPEJIOMIICHHS CBETa) U (POPMYIIBI, CBSA3BIBAIOIINE
duznyecKrue BETUYHHBI (CHUJIa TOKa, SJCKTPHUECKOE HAMpsHKEHUE, DIIEKTPHUIECKOe
COIIPOTUBIICHUE, YJEIbHOE COMPOTHBIICHHE BEIIECTBA, paboTa ANEKTPUUYECKOTO
MOJIsI, MOIIHOCTh TOKa, (DOKYCHOE pacCTOSHHWE W ONTHYECKas CUjia JIMH3HI,
CKOPOCThb AJICKTPOMArHWTHBIX BOJH, JJIMHA BOJHBI M 4YacTOTa CBETa, (OPMYIIBI
pacuera  DJIGKTPUYECKOTO  COMPOTUBJICHHS TMPU  MOCIEAOBATEIBHOM  H
napajuIeIbHOM COCTUHEHUH MPOBOJAHHUKOB): HA OCHOBE aHAJIM3a YCIOBHS 3aJauu
3alMChIBaTh KPATKOE YCIIOBUE, BBIACTATH (PU3NYECKUE BEIUYHMHBI, 3aKOHBI U
(GbopMyJibl, HEOOXOAUMBIE NJIsl €€ PELIEHUs, NPOBOJIUTH PAacueThl U OLCHUBATbH
peaIbHOCTh MOJYYEHHOTO 3HAYCHHSI (PHU3NIECKON BETMYHUHBI.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® LCIIOJB30BaTh 3HAHMS 00 JIEKTPOMATHUTHBIX SIBJICHUSIX B MTOBCETHEBHOMN
KU3HM JUIsi oOecriedeHus: O€30MacHOCTH TpH  OOpallleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPONCTBAMH, IJISI COXPAHEHHUS 3[0POBbS M COOJIIOCHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPY>KAIOIIEH cpejie; MPUBOAUTD IPUMEPHI BIIUSHHUS
AJIEKTPOMATrHUTHBIX U3JTyYCHHUH HA JKUBBIE OPTaHU3MBI;

® pas3nuyaTh TPAHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHUMATh
BCceOOmMii  Xapaktep  (yHIaMEHTadbHBIX 3aKOHOB  (3aKOH  COXpaHEHUS
AIIEKTPUYECKOTO 3apsa) M OrPaHUYCHHOCTh HMCIOJb30BAHUS YaCTHBIX 3aKOHOB
(3akon Oma jy1s yuacTka 1enu, 3akoH Jxoyns-Jlenua u np.);

® UCIOJB30BaTh NPUEMBI TMOCTPOCHHUS (PUINYECKUX MOJENEH, MouckKa H
(bOopMyITUPOBKHU J0KA3aTENbCTB BBHIABUHYTHIX TUIIOTE3 M TEOPETUUYECKUX BHIBOJOB
Ha OCHOBE dMITUPUYECKH YCTAHOBICHHBIX (PaKTOB;

® HAXOAWTh aJCKBAaTHYIO MPEMJIOKEHHOM 3amade (PU3MUECKyl0 MOJIEIb,
paspemiath mpodIeMy Kak Ha OCHOBE MUMEIOIIUXCSI 3HAHUN 00 3JIEKTPOMAarHUTHBIX
SBIICHUSX C HCIOJIb30BAaHWEM MaTeMaTHYEeCKOro amnmapara, Tak ¥ MpH TOMOIIN
METOJIOB OLIEHKH.

KBaHTOBBIC IBJICHUS



BbinycKHUK HAYYUTCH:

® pacmo3HaBaTh KBAHTOBHIE SBICHUS M OOBSCHATH HA OCHOBE MMEIOIIUXCS
3HaHWW OCHOBHBIC CBOWMCTBAa WJIM YCJIOBUS TPOTCKAHWsI JTHX SIBICHUM:
€CTECTBCHHass M WCKYCCTBEHHAas pPaJHOaKTUBHOCTh, O-, [P- H Y-H3IydeHUS,
BO3HMKHOBEHHWE JIMHEHYATOTO CIIEKTPa U3ITyUYCHUS aTOMA;

® OMHCHIBATH HM3Y4YCHHBIC KBAHTOBBIC SIBJICHHS, HCIONB3YS (QHU3UUIECKHE
BEJIMYMHBI: MAacCOBOE YHMCJIO, 3apsA0BOE YHCIIO, MEPHUOJ MOIypaclajaa, dHEPTus
(GOTOHOB; TpH ONHWCAHWHM TPABWIBHO TPAKTOBATh (U3UMYECKUH  CMBICI
UCTIONb3YEMBIX BEIMYMH, MX OOO3HAYCHHUS W CIUHUIBI WU3MEPCHHs; HaXOIWUTh
bopMysIBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTHMH
BEJTMYMHAMHU, BBIUYMCIIATH 3HaUYCHNE (DU3UICCKOUN BETMUUHEI;

® AHAJTU3UPOBATH KBAHTOBBIC SIBJICHUS, UCHOJB3Yysd (PU3NUYECKHE 3aKOHBI U
MOCTYJIaThl: 3aKOH COXPaHEHHWS DSHEPIHH, 3aKOH COXPAHCHHS DJICKTPHUICCKOTO
3apsifa, 3aKOH COXPaHEHHMs MacCOBOTO YHCIIA, 3aKOHOMEPHOCTH W3IIyYeHUs U
MOTJIONICHUST CBETa aTOMOM, IPU 3TOM pas3iuyaTh CJIOBECHYIO (DOPMYyIHUPOBKY
3aKOHA M €T0 MaTeMaTHYECKOE BBIPAKCHUE;

® pa3nuyaTh OCHOBHBIC MPU3HAKYU IJIAHETAPHOU MOJIEIN aToMa, HyKJIOHHOMN
MOJIENIA ATOMHOTO SI/Ipa;

® MPUBOAWTH TPUMEPHl TPOSBICHHUS B TIPUPOAEC U IPAKTUUECKOTO
WCITOJIb30BAHUSI  PATUOAKTUBHOCTH, SIICPHBIX M TEPMOSICPHBIX  PEAKIUH,
CIIEKTPAIBHOTO aHAJIN3A.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® WCIOJNB30BaTh TMOJYYEHHbIE 3HAHWS B TOBCEIHEBHOW JKU3HU TMIPU
oOpamieHMM ¢ NpuOOpaMM U TEXHUYECKUMU  yCTPOHUCTBAMU  (CUETUHK
WOHU3UPYIOIINX YaCTHUII, TO3UMETP), JUII COXPAHCHHS 3JI0POBbS U COOFOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

® COOTHOCHUTB PHEPTHUIO CBSI3M ATOMHBIX sAJIep C 1e(HEeKTOM MacChl;

® TPUBOAWTH NPHUMEPHI BIUSHUS PATUOAKTUBHBIX HM3IYYCHHHA HA >KHBBIC
OpraHU3MBbl; IOHUMATh MPUHIINAI JICUCTBUS JO3UMETpPa M Pa3invarh YCIOBHUS €TO0

HUCIIOJIB30BaHUA,



INOHMMATb FKOJIOTMYECKHE TPOOIEMBbI, BOSHUKAIOIINE IIPU UCII0JIb30BAHUU
aTOMHBIX AJIEKTPOCTAHIIUH, U ITyTH PEIICHUS ITUX POOIIEM, MEPCIEKTUBI
UCIIOJIb30BaHUs YIIPABIIEMOT0 TEPMOSACPHOIO CUHTE3A

1.1 Jluunocmuvimu_pesynomamamu o0ydeHus (U3UKA B OCHOBHOM IITKOJIE

ABIISIOTCS:
1) chopMHUPOBAaHHOCTH  TO3HABATEIbHBIX WHTEPECOB HA OCHOBE pPAa3BUTHUS
MHTEIJICKTYalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN 00yJarommxcs;

2) yOeXIEeHHOCTb B BO3MOXHOCTH IIO3HAHUS MPHUPOJABI, B HEOOXOIUMOCTU
Pa3yMHOTO MCHOJIb30BaHUS JOCTH)KEHU HAYKU M TEXHOJIOTHH ISl TajJbHEUIIero
pa3BUTHS YEJIOBEUYECKOTO OOIIECTBA, YBAaXKEHHMsI K TBOpPLIAM HAyKH U TEXHUKH,
OTHOILIEHUS K (PU3HUKE KaK FIEMEHTY 00IIEeYeIOBEYECKON KyIbTYpBbI;

3) caMOCTOSITEIBHOCTh B TPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUMH;
4) roToBHOCTHh K BBIOOPY JKM3HEHHOI'O NMYTH B COOTBETCTBUU C COOCTBEHHBIMU
MHTEpECaMHu U BO3MOXKHOCTSAMH;

5) MotuBamMs 00pa30BaTENIbHONM JI€ATEIBHOCTH UIIKOJIBHUKOB HAa OCHOBE
JMYHOCTHO-OPUEHTUPOBAHHOTO MTOAXO0/A;

6) dbopMHpoBaHHWE LEHHOCTHBIX OTHOIIEHWH IPYr K JAPYry, YUYHUTENI0, aBTOpam
OTKPBITUH U N300peTEeHUH, pe3yJibTaTaM 00yUEHUSI.

1.2.Memanpeomemusiuu_pesynomamamu o0ydeHus (U3UKe B OCHOBHOU

IIKOJIE SIBJIAFOTCSL:

l)oBnazeHne HABBIKAMH CaMOCTOSTEILHOTO TMPUOOPETEHUS HOBBIX 3HAHUH,
opraHu3aius Y4eOHOU JAesSTeNbHOCTHU, IIOCTAaHOBKM IIE€JIeH, IUJIAHUPOBAHMUS,
CAMOKOHTPOJII M OLEHKH pE3yJbTaTOB CBOEH JEATEIBbHOCTH, YMEHUSIMU
MPEIBUAETh BO3MOKHBIE PE3YJIbTAThI CBOMX JAECHUCTBUN,

2)IOHUMaHUE Pa3IMUUM MEXIY HUCXOAHBIMM (haKTaMHd W THUNOTE3aMH I UX
OOBSCHEHUS, TCOPETUUYCCKUMU MOJCIISIMA M PEATbHBIMU OOBEKTAMU, OBJIAJCHHUE
YHUBEPCAIbHBIMU YYCOHBIMU JICUCTBUSAMH HA TIPUMEpaAx TUINOTE3 JJIs1 OOBICHEHUS
M3BECTHBIX (DAaKTOB M IKCIEPUMEHTAIBLHON MPOBEPKa ,pa3padOTKH TEOPETUUECKUX

MO/ICJIEN MPOLIECCOB WJIH SIBJICHUM;



3)bopMupoBaHuE yMEHHM BOCIPUHUMATH, MepepadaThiBaTh MU NPEIBSIBIATH
uH(GOPMAIIUIO B CJIOBECHO, 00pa3HOl, CUMBOJIMYECKON (hopMax, aHaJTU3UPOBATh U
nepepadbaTbIBaTh MOTYYEHHYI0 MH(POPMALUIO B COOTBETCTBUM C IOCTaBICHHBIMU
3a/1a4aMH, BBIACIATH OCHOBHOE COZIEPKaHUE NMPOYUTAHHOTO TEKCTA, HAXOIWTh B
HEM OTBETHI Ha [TIOCTaBJICHHBIE BOIIPOCHI U U3J1ararh €ro;

4) mnpuoOpeTeHHE OIbITa CaMOCTOSTENBHOTO IIOMCKa, aHaiu3a MW oTOopa
uHGOpMAIllMM C  HUCIHOJB30BAaHWEM  PA3IWYHBIX HCTOYHUKOB M HOBBIX
MH(POPMAILIMOHHBIX TEXHOJIOTHH JUIsl pelIeHUs T03HABATENbHbIX 33/1a4;

5) pa3BUTHE MOHOJOTMYECKON M JHAIOIMYECKON peyd, YMEHHE BBIpaXaThb CBOU
MBICJIH ¥ CIIOCOOHOCTH BBICIYIIMBATh COOECEAHNKA, IOHUMATh €r0 TOYKY 3pEHHUS,
IIPU3HABATH [IPABO IPYroro 4ejoBeKa Ha MHOE MHEHMUE;

6)oCcBOEGHME TPUEMOB JEWCTBHA B HECTAHAAPTHBIX CHUTYyalUsX, OBJAJCHHE
IBPUCTUYECKUMU METOJAaMH pEIICHUs TPOOIIeEM;

7)bopMupoBanue yMeHud paOoTaTb B TpyHIE C BBIIOJHEHUEM Pa3INYHbIX
COLIMAJIBHBIX POJIEH, MPEICTaBIATh U OTCTAWBAaThb CBOU B3IJISABI U yOexIEHUS,
BECTH JUCKYCCUIO.

1.3.Ilpeomemmnsie _pe3ynvmamout oOydeHus (pu3nke B OCHOBHOM IIKOJIE:

1) ¢popmupoBanue npeacTaBieHUE O 3aKOHOMEPHOM CBSI3U M MO3HAHUM SIBJICHUMN
npUpobl, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHHS; O CHUCTEMOOOpa3yromieil poiau
Gu3MKK 11 pa3BUTUSA JAPYTHX €CTECTBEHHBIX HAyK, TEXHUKA M TEXHOJIOTHIA; O
HAay4YHOM MMPOBO33PEHHMH KaK PE3yJIbTaTe U3Y4YEHHUS OCHOB CTPOCHHSI MAaTEpPUH U
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

2) ¢dopMmHpoBaHHE NEPBOHAYAIBHBIE MPEACTABICHUS O (PU3UYECKON CYIIHOCTH
SIBJIEHUH PUPOJIbI (MEXAaHUUECKUX, TETIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX ),
BHUJIaX MaTepuu (BEHIECTBO M TMOJE), ABIKEHUU KaK CIOCOOE CYIIEeCTBOBAHUS
MaTepUH; yCBauBaTh OCHOBHBIE MJIEHM MEXAHWKH, ATOMHO-MOJIEKYJISIPHOIO YYEHUS
O CTPOCHHUHU BEILECTBA, AJIEMEHTOB JJIEKTPOJAMHAMUKH M KBAHTOBOW (U3HKH;
OBJIAJIEBATh MOHATUMHBIM aNapaTOM U CUMBOJIMYECKUM S3bIKOM (PU3HKHU;

3) npuoOpeTeHue onbiTa MPUMEHEHHUS] HAYYHBIX METOJIOB MO3HAHUA, HAOIIOACHHUS

(1)I/ISI/I‘ICCKI/IX HBJ’ICHHﬁ, IMPOCTBIX SKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ, NpAMBIX U



KOCBEHHBIX HW3MEPEHUH C HCIOJb30BAHMEM aHAJIOTOBBIX U HUPPOBBIX
W3MEPUTEITFHBIX MPUOOPOB; MOHUMATh HEW30EKHOCTh TOTPEITHOCTEH JHOOBIX
W3MEPEHNM;

4) moHnMaHue (PU3NYECKUX OCHOB W TPHUHIHUINA JEHCTBHUA (pabOThl) MAIIUH H
MEXaHU3MOB, CpEACTB TMEPEABMKEHUS U  CBSI3H, OBITOBBIX MPUOOPOB,
MPOMBIIIUVICHHBIX TEXHOJOTUYECKUX IMPOILIECCOB, BIMSHUE WX Ha OKPYKAIOUIYIO
Cpelly; OCO3HaBaThb BO3MOXKHBIE MPHUUYMHBI TEXHOTEHHBIX M OKOJOTMYECKUX
KaTacTpod;

5) oco3HaHue HEOOXOAMMOCTH MPUMEHEHUS JOCTIDKCHUNH (U3UKU U TEXHOJIOTUH
JUTS paliiOHAIBHOTO TPUPOIOTIOIB30BAHUS;

6) OBIaJeBaHME OCHOBaMHU O€30IaCHOIO MCIOJb30BAaHUS  €CTECTBEHHBIX M
WUCKYCCTBEHHBIX D3JIEKTPUYCCKUX M MATHUTHBIX  TIOJICH, DJIEKTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U UCKYCCTBEHHBIX HOHU3UPYIOUIUX U3ITyYSHUH BO
n30eXaHUe WX BPEIHOTO BO3ACUCTBHUS HAa OKPYXKAIOUIYIO CpeAy U OpraHu3M
YeII0BEeKa;

7) pa3BUTHE yMEHHS TUIAHUPOBATH B IOBCEIHEBHOW KU3HU CBOW JICUCTBUS C
NPUMEHEHHEM TIOJYYCHHBIX 3HAHUN 3aKOHOB  MEXAHWUKH, DJIEKTPOJWHAMHUKH,
TEPMOJIMHAMUKH U TETUIOBBIX SIBJICHHUM C LIETBI0 COepEKEHUS 3I0POBDSI;

8) dopmupoBanue MPEACTABICHUE O HEPAIMOHAIILHOM  HCIOJIb30BaHUH
IPUPOJIHBIX PECypCOB U DHEPIHM, O 3arpsA3HEHHWH OKPYXKAIOIIEH Cpeapl Kak

CICACTBHNH HCCOBCPIICHCTBA MAIIIMH 1 MCXAHHU3MOB.

2.Conep:xanue yueOHOI o nmpeamera.
®dusnueckoe oOpa3oBaHME B OCHOBHOW WIKOJIE JOJDKHO OOECIEeUUTh
dbopmHpoBaHUE Yy OOYyYalOLIMXCSl MPEACTABICHUN O HAyYHOW KapTUHE MHpa —
BaXXHOTO  pecypca  HAyYyHO-TEXHHMYECKOrOo  Iporpecca,  O3HAKOMJICHHE
oOyyaromuxcs ¢ (GU3NYECKUMU U ACTPOHOMHUYECKUMU SIBJICHUSIMH, OCHOBHBIMU
NPUHIATIAMA  pa0OThl MEXaHHU3MOB, BBICOKOTEXHOJOTUYHBIX YCTPOMCTB U
npuOOpOB, pa3BUTHUE KOMIIETEHIMI B PEUICHUH WH)XXCHEPHO-TEXHUUECKUX U

HAay4YHO-HCCJICA0BATCIbCKUX 3a1a4.



OcBoenne ydeOHOro mnpeamera «@PHU3MKa» HAMPABICHO Ha pa3BUTUE Y
oOyuJaroluxcs MpeACTaBIeHUN O CTPOCHUH, CBOMCTBAaX, 3aKOHAX CYIIECTBOBAHHMS
W JIBIDKCHHMS MAaTepud, Ha OCBOCHHE OOy4YalomMUMHCS OOIIMX 3aKOHOB U
3aKOHOMEPHOCTEW MPHUPOJIHBIX SBICHHUM, CO3AaHME YCIOBHH IIsi POpMHUpPOBAHUS
WHTEJJIEKTYaJIbHbIX, TBOPYECKUX, IPAXKIAHCKUX, KOMMYHUKAIIUOHHBIX,
nH(OPMAIMOHHBIX KoMIIeTeHIIMH. O0yyaromuecs OBIaJCI0OT HAYYHBIMUA METOaMU
pEIICHUs] Ppa3IMYHBIX TEOPETUYECKHX U TNPAKTUYECKUX 3a7ad, YMEHUSIMHU
dbopMyaMpoBaTh TUNOTE3bl, KOHCTPYHUPOBATh, IPOBOJUTH HKCIIEPUMEHTHI,
OLICHMBATh W AHAJU3UPOBATH IOJYYEHHBIE pE3YyJbTaThl, COIMOCTABIATH HX C
OOBEKTHUBHBIMH PEATUSIMU KU3HU.

VYueOupiii npenmer «@Pusuka»  cnocoOCTBYeT  (HOPMHUPOBAHUIO Y
oOyyJarommxcsik yMeHU O€30MacHO HCMOJb30BaTh JIabopaTOpHOE 00OPY/I0BAHHUE,
IIPOBOJUTH €CTECTBEHHO-HAYYHbIE WCCJIETOBAHMUS " DKCIIEPUMEHTHI,
aHAJTU3UpPOBAaTh  IOJYYEHHBIE  PE3yJdbTaThl, MPEACTABIATH U  HAYYHO
apryMEHTUPOBATh MOJYyYEHHBIE BBIBOJIBI.

Nzyuenne npeamera «dusuka» B 4acTu (pOpMHpPOBaHUS y 0OyHaroIIMXCS
HAy4YHOI'O MHUPOBO33PEHMS, OCBOEHUS OOIIEHAYYHBIX METOJOB (HAOIIOJEHUE,
U3MEpPEHHE,  OSKCIIEPUMEHT, MOJEIMPOBAHUE), OCBOEHUS  MIPAKTHUYECKOIO
MPUMEHEHUSI HAyYHBIX 3HAHUN (U3UKU B KU3HU OCHOBAHO Ha MEXKIIPEAMETHBIX
CBS34X C npeaMetamu: «Martemartukay, «HpopmaTtukay, «Xumusy», «buonorusy,
«['eorpadus», «3Okonorus», «OCHOBBI 0€30MACHOCTU KU3HEIAEATEIBHOCTH,

«Hcropus», «Jluteparypa» u ap.

dDus3uka 1 pusndecKue MeToAbl H3yYeHHUs MPUPOALI
®dusuka — Hayka o npupoje. Pusznueckue Tena u spieHus. HabmoaeHue u
omucanue (Quanyeckux sBiIeHUN. DU3MYECKUil dKCIepuMeHT. MoaenupoBaHue
SIBJICHUI U 0OBEKTOB MPUPOIBI.
DU3NYECKUE BEIMYMHBI W WX HU3MEpPEHHE. TOYHOCTh M MOTPEUIHOCTh

n3MepeHu. Mex1yHapoIHas CUCTEMA €IMHULL.



@Pusnueckne 3aKOHbl UM 3aKOHOMepHOCTH. Pusmka u TexHuka. HayuHbii
MeToa To3HaHuA. Pombp ¢usuku B (OpMUPOBAHMM €CTECTBEHHOHAYYHOMU
IPAMOTHOCTH.

MexaHu4ecKkue siBJCHUSA

Mexanuueckoe JIBH>KeHHE. MaTepuaibHas TOUKa Kak MoJielb (GU3HUUEeCKOro
Tena. OTHOCUTENBHOCTD MEXaHUYECKOTO JBHKCHUSL. Cucrema
orcueta.duznueckue BEIUYUHBI, HEOOXOAMMBIC ISl ONUCAHUS JBUXKEHUS U
B3aMMOCBSI3b MEX]y HUMH (IIyTh, MEpPEMELIEHUE, CKOPOCTh, YCKOpPEHHUE, BpeMs
JNBUKEHUA). PaBHOMEpHOE M PpPaBHOYCKOPEHHOE NPSIMOJMHEWHOE JBUKEHUE.
PaBHomepHOoe nBwxkeHne 10 OKpykHOCTH. llepBeiii 3akoH HploToHa u
uHepuus.Macca tena. IlnotHocTs BemectBa. Cuna. EnuHunel cunsl. Brtopoi
3akoH Hprorona. Tperuit 3akoH Hptorona. CBoOomHoe mnanenue Ten. Cuna
TSIKECTH. 3aKOH BCEeMHUpPHOTro TaroteHus. Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
HesecomocTe. CBsA3b MEXIy CHIOW TSKECTH M Maccoil Tena. JlMHaAMOMETP.
PaBroaeucTByromas cuna. Cuna tpeHus. TpeHue CKonbKeHus. TpeHue moKosl.
TpeHune B IpUpoIe U TEXHUKE.

Nmnynec. 3akOH COXpaHEHMS MMITylbCca. PeakTMBHOE JIBMKEHHE.
Mexanudeckass pabora. MoutHocts. JHeprus. [loTeHnmanbHas U KUHETHYECKas
sHeprus. [IpeBpailieHre OJHOrO0 BHJAa MEXAHUYECKOW PHEPrud B APYroi. 3akoH
COXPAHEHHMS MOJIHOW MEXAHUYECKON SHEPTUH.

IIpoctbie Me€XaHU3MBI. YCIOBUS PAaBHOBECHS TBEPIOIrO TeJd, UMEIOILIETO
3aKPEIUIEHHYIO OCh JBM>KEHUSA. MOMeHT cuibl. [Jenmp msowcecmu mena. Peryar.
PaBHoBecue cui Ha peiuare. Peryaru B TexHuke, ObITy U nipupoje. [loasrkHbie u
HEMoABWXHBIE Onoku. PaBeHCTBO pabOT TMpU  HKCMONB30BAHUU  MPOCTHIX
MexXaHU3MOB («30J10TO€ mpaBujiao MexaHuku»). KosdduuueHt mose3Horo
JIEVCTBHS MEXaHU3MA.

HaBnenue TBepablx Ten. Emuauiml u3mepenus maBieHus. CrnocoOsbl
W3MeHeHMs JaBiieHus. JlaBiaeHue xuakocted u ra3oB 3akoH Ilackans. /laBneHue
KHUJKOCTH Ha JHO M CTeHKH cocyaa. Coobmaromuecss cocyabl. Bec Bo3zmyxa.

AtmochepHoe nabienue. M3mepenue armocdepHoro  gaBieHus.  OmnbIT



Toppuuennu. bapomerp-anepoun. AtMmochepHoe [aBieHHEe HA PA3TUIHBIX
BbIcOTax. ['mapaBiamyeckue MexaHu3Mbl (mpecc, Hacoc). [[aBiieHHe KUIKOCTH U
ra3a Ha IOrPYKEHHOE€ B HHMX Teno. ApxumeznoBa cwia. [lnaBanue Ten m cynoB
BosnyxonnaBanue.

Mexanuueckue koneOanud. I[lepuon, yacroTa, aMmIuiUTyAa KoJeOaHHIA.
Pe3onanc. Mexannueckue BOJIHBI B OJJHOPOJIHBIX cpenax. JlinrHa BOJIHBL. 3BYK Kak
MEXAaHUYECKas BOJIHA. | pOMKOCTh U BBICOTA TOHA 3BYKa.

TensioBble ABJICHUS

CrpoeHue BeliecTBa. ATOMBI U MOJIEKYJIbl. TeIJIOBOE JIBUKEHUE aTOMOB U
Moniekysl. Juddy3us B razax, XKUAKOCTIX M TBEpAbIX Telax. bpoyHoeckoe
ogudceHue. BzaumopeicTBue (IPUTSDKEHME W OTTaJKWBAHHUE) MOJICKYIL
ArperatHpie COCTOSIHHSI BellecTBAa. Pa3nuune B CTPOCHUM TBEPABIX TET,
YKUJIKOCTEU U Ta30B.

TennoBoe paBHOBecue. Temmeparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO
XAa0TUYECKOTO JBWKECHUS yacTull. BHyTpeHHss1 sHeprus. PaboTa u Tensonepenayda
KaK CHocoObl H3MEHEHHUsI BHYTPEHHEH JHEepruu Tena. TersIonpoBOJAHOCTS.
KonBekusa. Uzmydenuwe. Ilpumepsl Termonepenaun B IPUPONE M TEXHHKE.
KosmmuecTBO TEIIOTHI. Y elbHas TEIUIOEMKOCThb. Y I€JIbHAs TEIUIOTA CrOpaHus
TOIUIMBA. 3aKOH COXPAHEHUsT M IMPEBPAILCHUS] SHEPIrMM B MEXAHUYECKUX U
TEIUIOBBIX TMpoueccax. [InaBmeHne u OTBepAEBaHME KPUCTAIUIMYECKUX TEI.
VY nenbHas TennoTa masieHus. Mcnapenue u konaencanus. llornomenune suepruu
P UCIIAPECHUU KUJIKOCTA M BBIICIICHUE €€ MpU KOHJeHcauuu napa. Kumenue.
3aBUCMMOCTh TEMIIEPATypbl KUIICHUS OT JaBJCHUs. YJellbHasg TEIIoTa
napooOpa3oBaHusi W KOHACHcaluu. BrnaxHocTe Bosmyxa. PabGorta raza mnpu
pacuupenuu. [IpeoOpa3zoBanust SHEPTUM B TEIJIOBBIX MalluHax (mapoBasi TypOuHa,
JIBUTaTelib BHYTPEHHETO CropaHus, peakTuBHbIN naBuratens). KIIJ TtemioBoi
MAaIIUHBI. JKo102udecKue npobiemvl UCNOIb308AHUS MENN0BbIX MAULUH.

JJIeKTPOMATHUTHBIE SIBJICHUS

DnekTpu3anusa (U3NYECKUX Tell. B3anMojelcTBue 3apshKeHHBIX Tell. J[Ba

pola  DIIEKTPUYECKUX  3apsAnoB.  JlemuMocTh  AJIEKTPUYECKOTO  3apsija.



DNeMEeHTapHbI BJIEKTPUUECKUM 3apsii. 3aKOH COXPAHEHUSI DSJIEKTPUYECKOTO
3apsina.  [IpoBOAHUKM, TMOJYNPOBOJHUKKM UM HM30JSATOPbl  DIIEKTPUUYECTBA.
DREKTPOCKON. DIEKTPUUECKOE T0Jie Kak 0coObli BUJ Matepuu. Hanpsscennocms
9N1eKmpu4eckoeo noss. JIeicTBHE SJIEKTPUYECKOrO IMOJII Ha 3JIEKTPUUYECKHE
3apsanbl. Konoencamop. uepaus 31eKmpuyecko20 nojs KOHOeHcamopd.

OJEKTpUYECKU TOK. VICTOYHHKHM JIIEKTPUYECKOTO TOKA. DJIEKTpUYECKas
LeMb U €€ COCTaBHbIE yacTh. HampaBiieHne U JEHCTBUS DJIEKTPUYECKOIO TOKA.
Hocurenu »snekTpudeckux 3apsaoB B MeTamwiax. Cuia Toka. DIEKTPUYECKOE
HalpspKeHWE.  JJEKTPUYECKOE  COMPOTHBIICHUE  MPOBOJHMKOB.  EnuHUIIBI
CONPOTUBJICHUS.

3aBUCHUMOCTh CWJIbl TOKa OT HampspkeHus. 3akoH Oma i y4yacTka ILEeMu.
YneneHoe  comporuBieHue. Peocrarel.  [locimenmoBarenbHOE — COeMHEHUE
npoBOAHUKOB. [lapannensHoe coeMHEHNE TPOBOJHUKOB.

PaboTa snekTpuyeckoro moiis Mo MepeMeNeHUI0 ICKTPUUECKUX 3apsiioB.
MOoONTHOCTh 3JEKTPUYECKOro TOKa. HarpeBaHue MNPOBOAHUKOB 3JIEKTPUUECCKUM
TOKOM. 3akoH Jlkoyns - JleHma. OJEKTpUYECKHWE HArpeBaTelIbHbIE WU
OCBETUTENbHBIE TPUOOPHI. KOpoTKOEe 3amMbIKaHKeE.

MarautHoe mnosie. MHAyKIuss MarHMTHOrO Iojs. MarHuTHOE IOJie TOKa.
OnbeiT Opcrena. MarHWTHOE TMOJ€ TMOCTOSHHBIX MarHWTOB. MarHuTHoe mMoJie
3eMau. ODJIEeKTpOMAarHuT. MarHuTHOE IOJie KaTylIKu ¢ TOKOM. [IpumeHenue
AJIEKTPOMArHuToB. JlelCTBUE MArHUTHOrO TOJISI HA MPOBOJAHUK C TOKOM U
JIBWKYIIYIOCS —3apsbkeHHyro dactuny. Cuiza Awmnepa u  cuna Jlopenya.
DJIEKTPOIBUTATEND. SIBIIEHHE 3IIEKTpPOMarHuTHOM UHAYKIHs. OnbiTel Papasnes.

DJIEKTPOMarHuTHHIE KoJieOaHusl. Konebamenvuwiii KOHMYP.
Inexmpocenepamop.  Ilepemennviti  mox.  Ipancgpopmamop.  llepenaua
AIEKTPUYECKON HSHEPruyM Ha PACCTOSHUE. OJEKTPOMArHUTHBIE BOJHBI U HUX
cBoiicTBa. [lpunyunsl paouoceasu u menesudeHus. Bausanue 31eKmpomMacHUmMHbLX
U3TYYEHUU Ha JHCUBbIE OPSAHUZMYL.

CBer — nsnekTtpomarHuTHas BoJiHa. CKOpocTh cBeTa. McTOUHMKH CBeTa.

3aKOH NPSAMOJUHEWHOIO pAacCIpOCTPAaHEHHWE CBETA. 3aKOH OTPAXEHHs CBETA.



[Tnockoe 3epkano. 3akoH npenomiieHus cBeta. JInH3bl. POKYCHOE pacCTOSHHUE U
ontuyeckass cuia JuH3bL. M300pakeHue mpenMera B 3epKalie U JIMH3E.
Onmuueckue npubopwl. I'maz kak onruuyeckas cucrtema. [lucnepcusi cpera.
Unmepghepenyus u ougpparxyus ceema.

KBanToBbI€ iBJICHUA

Crtpoenune artomoB. Ilmanerapnas monens aroma. KBaHTOBBIM Xapaktep
NOTJIOIIEHUS U UCITYCKAaHMsI CBETa aToMaMHu. JInHelyaThie CIIEKTPBI.

Omnsitel Pezepdopaa.

CocraB aroMHoro sigpa. [IpoToH, HEUTPOH U 3JIEKTPOH. 3aKOH DUHIITEHHA O
MPOMOPIMOHAIBHOCTA MacChl W JHEpruu. /[leghekm macc u sHepeus ce:a3u
amomuuvlx sadep. PaamoaktuBHOCTh. Ilepwon mnomypacnama. Anbda-uzmyueHue.
bema-uznyuenue. I'amma-usnydenue. SnepHeie peakuuu. VICTOYHUKM HSHEPIUU
Connmla u 3Be3A. SpepHas sHepreTuka. Jxosnocuueckue npoobiemvl padoomol
amomHulx dnekmpocmanyuti. JlosumeTpus. Bauaunue paouoakmuHulx usiydeHuil
HA JHCUBbLLE OP2AHUZMBI.

Crtpoenue u 3BoJI0OIIUS Beesiennoi

['eoueHTpuyeckas U TEIHOLEHTPUYECKAss CUCTEMbl MHpa. Puznueckas
npupona HebecHbix Ten ConHeuHoil cuctemsbl. [Ipoucxoxnaenue CoaHEUHOU
cuctembl. @usnueckas npupoaa ConHua u 3Be3a. Crtpoenne BceeneHHOM.
Osomonusa Beenennont. ' unoresa bonbimoro B3peiBa.

IIpuMepHbIe TeMBbI JIa00OPATOPHBIX U MPAKTHYECKUX PadoT

JlaGopatopHbie pabOThl (HE3aBUCUMO OT TEMATUUECKOW MPUHAIJICKHOCTH)
JEJSITCS CIEYIOUIUE TUIIBI:

1. TlpoBenenue MpsIMbIX U3MEPEHUN PUZNUECKUX BETUIHH

2. Pacuer mo mosry4eHHBIM pe3ynbTaTaM MPSMBIX H3MEPEHUHN 3aBUCHMOTO OT
HUX napamMeTpa (KOCBEHHbIE U3MEPECHUS).

3. HaGnronenue siBeHUN U MOCTAHOBKA OMBITOB (HA KAU€CTBEHHOM YPOBHE)
10 OOHAPYX EHUIO (PAKTOPOB, BIUSAIOMIUX HA MPOTEKAHUE TAHHBIX SBJICHUM.

4. UccnenoBaHue 3aBUCUMOCTH OJTHOM (PM3MUYECKOW BETUYHHBI OT JAPYTOM C

MPECTaBICHUEM PE3yJIbTAaTOB B BUJIE€ rpadyKa UK TaOIHIIbI.



5. IlpoBepka 3aaHHBIX MPEANONOKEHUHN (TPsAMbIE U3MEPEHHsS] (PU3NUECKUX

BECIIMYUH

6. 3

Y CPaBHEHME 3aJIaHHBIX COOTHOILICHUN MEXIY HUMHU).

HAaKOMCTBO C TCXHHYCCKHUMH YCTpOﬁCTBaMH " UX KOHCTPYHUPOBAHUC.

JIrobass pabowast mporpamMma JOJDKHA IpeAycMaTpUBaTh BBINOJIHEHUE

7ab0opaTOpHBIX PabOT BCEX yKa3aHHBIX TUMOB. BeiOOp TemaTtuku v yucia padbot

KaXXJ010

THUIIA 3aBUCUT OT 0COOEHHOCTeH paboueit mporpammbl 1 Y MK.

HpOBeI[eHHe NMPSAMBbIX n3MepeHni71 (l)H3H‘leCKI/IX BCJINYHNH
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13.

. I3Mepenne pa3MepoB Tel.

. I3Mepenne pa3MepoB MajblX TEN.

. U3mepeHne maccel Tena.

. U3mepenune oobema Tena.

. U3MepeHne cuisbl.

. U3Mepenue BpeMeHu npoliecca, nepuoaa KojaeOaHu.

. I3MepeHune temneparypsl.

. I3Mepenue naBieHus Bo31yXa B OaJIJIOHE O] OPIIHEM.

. I/IBMepeHI/IG CHUJIBbI TOKA U €TI0 PCTYJIUPOBAHUC.

N3mepeHne HanpspKeHUsI.
M3mepeHne yriioB ajieHus 1 MpeioMIICHUS.
N3mepenne poKyCHOro pacCTOSIHUS JTMH3BIL.

H3mepenne paguoakTUBHOTO (poHa.

Pacyer mo nmoJsiy4eHHbIM pe3y/ibTATAM NMPSIMbIX H3MEPEHU 3aBUCHUMOTO

0T HUX MapaMeTpa (KOCBEHHbIEe U3MEPEHUA)

1.
2.
3.
4.

M3MepeHue mIoTHOCTH BEIIECTBA TBEPOTO Tea.
Omnpenenenue kKodhGUIIMEHTa TPEHUST CKOJIBKCHUSI.
Onpenenenue KEeCTKOCTH NPYKHUHBI.

OnpeneneHne BBITAIKUBAIOIIEH CHJIbI, JEHCTBYIOLIEH HA MOTPYKEHHOE B

KHUIKOCTDb TCJIO.

5.

OnpeneneHne MOMEHTA CHUIIBL.

6. 3mepenne cKkopoCTH paBHOMEPHOTO JABUKCHHUS.

7. 3mepenue cpeHeil CKOpOCTH ABUKEHUS.



8. Usmepenne yckopeHus paBHOYCKOPEHHOTO JIBHKCHHUSI.

9. Ompenenenue pabOTHI M MOIITHOCTH.

10. Ompexenenue 4acTOThI KosieOaHU Ipy3a Ha MPY>KUHE U HUTH.

11. OmnpeneneHne OTHOCUTEIBHON BIAKHOCTH.

12.  OmnpexeneHue KOJIUYECTBA TEIUIOTHI.

13. Omnpexenenue yaeabHON TEIIOEMKOCTH.

14. HN3mepenue pabOThl U MOIIHOCTH 3JIEKTPUYECKOIO TOKA.

15. H3mepeHue cOonpOTUBIICHUS.

16. OmpeneneHne ONTUICCKON CHITBI JIMH3BI.

17. UccinemoBanne 3aBHCHMOCTH BBITAJKHBAIOIIEW CHIBI OT oOOBeMa
MOTPY>KEHHON YaCTH OT MJIOTHOCTH JKUJIKOCTHU, €€ HE3aBUCUMOCTH OT TUIOTHOCTH U
MAaccChl Tela.

18. HccnepoBaHwe  3aBUCUMOCTH  CHJIBI  TpPEHHS OT  Xapakrepa
MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT ILJIOIIA]IH.

Hao0uo1eHne siBjleHMd ¥ TOCTAHOBKA ONBITOB (HA KavyeCTBEHHOM
YPOBHE) MO0 O0HAPY:KEeHHI0 (PAKTOPOB, BJIHUSIOIIMX HA MPOTEKAHHE JAHHBIX
SIBJICHU M

1. HaGmroieHre 3aBUCUMOCTH TIEpHOJ1a KoieOaHui rpy3a Ha HUTH OT JTHHBI
Y HE3aBUCUMOCTH OT MAcCCHI.

2. HabnrogeHne 3aBUCUMOCTH TIEpHOJIa KOJIeOAHWH Tpy3a Ha MPYKHHE OT
MacCChl M )KECTKOCTH.

3. HaGmronenue 3aBUCMMOCTH JIaBJICHUS Ta3a OT 00beMa M TEMIICPaTyPHI.

4. HaGnroneHue 3aBUCMMOCTH TEMIIEPATYpPhl  OCTBHIBAIOIIEH BOJBI  OT
BpPEMEHU.

5. UccnenoBanue SBICHUS B3aMMOICHCTBYS KAaTyIIKH C TOKOM W MarHuTa.

6. UccnenoBanue sIBJICHHS 3JIEKTPOMArHUTHOM WHTYKITUU.

7. HabnrofeHue siBJICHUS OTPAXKEHUS U TIPEIIOMIICHHSI CBETA.

8. HabnroneHue siBICHUS JUCTICPCHUU.

9. O6GHapyxeHrue 3aBUCUMOCTH COTPOTHUBIIEHUS TMPOBOJHHKA OT €ro

TIapamMeTpoB U BEILECTBA.



10. HccnepoBaHue 3aBHCHMMOCTH Beca Tella B JKHUIKOCTH OT oObema
IIOTPYKEHHON YaCTH.

11. HccnepoBaHue 3aBUCHUMOCTH OJHOM (DU3WYECKOM BEJIMYMHBI OT
JPYTOH ¢ TIPEACTABICHUEM PE3YIbTaTOB B BUE TpaduKa WIIH TaOJIHIIbI.

12. HccnenoBaHue 3aBUCUMOCTH MAacChl OT 00beMa.

13. Hccnenoranue 3aBUCUMOCTH MyTH OT BpPEMEHHU npu
PaBHOYCKOPEHHOM JBHKEHUU 0€3 HaYaJIbHON CKOPOCTH.

14. WccnenoBaHue 3aBUCUMOCTH CKOPOCTH OT BpPEMEHH M IyTH TIpPH
PaBHOYCKOPEHHOM JIBUKEHUHU.

15. HccnepoBaHue 3aBUCUMOCTH CHJIbI TPEHUS OT CUJIbI IaBJICHUSI.

16. HccnenoBanue 3aBUCUMOCTH Jie(OpMaIuU TIPY>KUHBI OT CHJIBI.

17. WccnepoBaHue 3aBUCHMOCTH IE€pUOJa KOJCOAHUN Tpy3a Ha HUTHU OT
JUTUHBI.

18. HccrnepoBanue 3aBUCUMOCTH TEpHO/Ia KOJIeOaHUI Tpy3a Ha MPYKUHE
OT KE€CTKOCTH U MAcCCHI.

19. MHccnenoBanue 3aBUCHUMOCTH CHJIBI TOKAa Yepe3 MPOBOJHUK OT
HaIpsHLKEHUS.

20. HccnepoBaHue 3aBUCHMMOCTH CHJIBI TOKAa 4Yepe3 JIaMIIOYKY OT
HanpsHKEHUS.

21. MHccnenoBaHue 3aBUCHMOCTH yTJia TIPEIIOMIICHHS OT yTjia TajcHUs.

IIpoBepka  3aJaHHBIX  NPEANOJIOKEHMHA  (MpsiMble  M3MepPeHus
(pusnyeckux BeJUYMH U CPABHEHHE 32[JAHHBIX COOTHOLIECHUH MEXKAY HUMH).
IIpoBepka runores

1. ITlpoBepka THUMOTE3bI O JMHEWHOW 3aBUCUMOCTH JUTUMHBI CTOJOMKA
KUJIKOCTH B TPYOKE OT TeMIepaTyphl.

2. [IpoBepka THIOTE3Bl O MPSIMOM IPOMOPIHOHAIBHOCTH CKOPOCTH IIPH
PAaBHOYCKOPEHHOM JIBUKEHUU MPONUAECHHOMY TyTH.

3. IIpoBepka TumoTe3bl: MPU TMOCIEAOBATEILHO BKIIOUCHHBIX JIAMIIOYKH U
MPOBOJHMKA WJIA JIBYX TPOBOJIHMKOB HAMPSKEHUS CKIIAIBIBATH HENB3sI (MOKHO).

4. TlpoBepka mpaBuiia CIOKEHUS TOKOB HA ABYX MapajijieIbHO BKIIOUEHHBIX



PE3UCTOPOB.
3HAKOMCTBO ¢ TEXHHYECKHUMHU YCTPOHCTBAMHU U UX KOHCTPYMPOBaHHe
5. KoHCcTpynpoBaHue HaKJIOHHOW IJIOCKOCTH € 3a/1aHHbIM 3HaueHuem KIT/I.
6. KonctpynpoBanue apeoMeTpa 1 UCIBITAHNE €T0 pabOTHI.
7. COopKa 3JEKTPUYECKON LIEMU U U3MEPEHUE CHUJIBl TOKA B €€ Pa3IMYHBIX
y4acTKax.
8. COopKa 2IeKTpOMarHnuTa U UCIIBITAHUE €T0 JICHCTBHSI.
9. U3ydeHue 35IeKTpUYECKOro JBUTaTeNs IOCTOSIHHOIO TOKa (Ha MOJIEIH).
10. KonctpyupoBaHH€e 31€KTPOABUTATEINS.
11. KoHcTpyHnpoBaHu€e MOJEIHN TEIECKONa.
12.  KonctpynpoBaHHe MOJAEIH JIOAKH C 3alaHHON IPy30110IEMHOCTBIO.
13. OrmeHka CBOETO 3peHUS U TTOI00p OYKOB.
14. KonctpyupoBaHH€ IIPOCTEHIIETO FeHEPATOpPa.

15. H3yuenue cBONCTB M300paKEHUS B JIMH3AX.

3.TemaTnueckoe miIaHUpPOBaHHE.

7 KJjacc
Ne i/mr | Tema KonnuecTBo yacoB
OTBOJMMBIX Ha
U3y4yeuune JTaHHON
TEMBI
1. Baenenue 4
2. [lepBoHayanbHBIE CBEICHUS 6
O CTPOSHHUHU BEIIICCTBA
3. BzaumoneiictBue Ten 21
4, JlaBrieHre TBEPABIX TN, )KUAKOCTEN 1 ra3oB | 23
S. PaboTa 1 MOUTHOCTH. DHEprus 14
Htoro 68




8 kiaace

Ne i/ | Tema KoandaecTBo gacoB
OTBOJMMBIX Ha
U3y4YEHHe TaHHOU
TEMBI
1. TennoBbIe IBICHUS 13
2. M3MeHeHne arperaTHoro COCTOSIHUAS BelecTna | 12
3. DNEeKTpUYECKUE SBICHHUS 27
4, DIIEKTPOMAarHUTHBIE SIBJICHUS 7
5. CBeTOBBIC SIBIICHUS 9
Hroro 68
9 Knacc
Ne /it | Tema KomnuecTBo yacoB
OTBOJIMMBIX Ha
M3y4YErnne JaHHOU
TEMBI
1. 3aKOHBI B3aUMOJICHCTBHS U JBWKCHUS Tea | 29
2. Mexanudeckue koneOanust 1 BOJHBL. 3BYyK | 11
3. DIEeKTPOMAarHUTHOE TOJIE 15
4, KBaHTOBEBIE ABIICHUSA 10
5. [ToBTOpEHUE 3
Htoro 68




