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IIpenmerHblie pe3yJabTathl /-9 Kiacc:
BbinyckHUK HayuMTCS:

co0uro1aTh MpaBuiia 0€30MacCHOCTH U OXPAHBI TPYyla MpHU padboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYI0BaHHEM;

IIOHUMAaTh CMBIC]I OCHOBHBIX (PU3MUECKUX TEPMHUHOB: (PU3NUECKOE TeIO0, (hru3nyecKoe sBIeHuEe, (pu3ndecKasi BeIMUUHA, CAUHULBI U3MEPEHMS,;
pacrno3HaBaTh NPoOIEMbl, KOTOPbIE MOKHO PEIIUTh MIPHU MOMOIIY PU3NYECKUX METO/I0B; aHAJIM3UPOBATh OTAEIbHBIE ATAlbl IPOBEICHUS
UCCIICIOBAaHUN U MHTEPIIPETUPOBATh PE3yIbTAaThl HAOIIOAEHUIN U ONBITOB;

CTaBUTh OIIBITHI 10 UCCIIEJOBAHUIO PU3NYECKUX SBJICHUI UM QU3NYECKUX CBOMCTB TeJ 0€3 UCII0Ib30BaHUS NPSIMbIX U3MEPEHUIL; IPU ITOM
dopmynupoBath npobieMy/3a1ady yueOHOro SKCIEPUMEHTa; COOMPATh YCTAHOBKY U3 IPEJIOKEHHOI0 000PYA0BaHUS; IPOBOAUTE OIBIT U
(GopMyIMpOBaTh BHIBOJIBI.

IIpumeuanue.

[Tpu npoBeneHNN Ucciea0BaHMs (PU3HUECKUX SBICHUN H3MEPUTEIIbHBIE TPHOOPHI UCIIOIB3YIOTCS JIUIIB KaK JATYUKU U3MEPEHHs (PU3NIECKIX
BEJIMYMH. 3alIUCH [TOKa3aHUM NPSIMBIX U3MEPEHHI B 3TOM ciydae He TpeOyeTcs.

MOHMMATh POJIb KCIIEPUMEHTA B MOJIYYEHUH Hay4YHOU HH(pOpMaLuy;

IPOBOJUTH MPSIMbIE U3MEPEHUs (PU3NYECKUX BEJTMUMH: BpPEMs, pacCTOsIHUE, Macca Tena, 00beM, CHila, TeMIepaTypa, aTMoc(epHoe 1aBIeHHUE,
BJIQXKHOCTh BO3/1yXa, HaNpsKEHUE, cujla TOKa, paJuallioHHbIN (OH (¢ HCIOIB30BaHUEM J103UMETpPA); IPU 3TOM BBIOMPATh ONTUMANIbHBIN CIIOCO0
M3MEPEHMS U UCII0JIB30BaTh IPOCTEMIINE METOIBI OLICHKHU MOIPEIIHOCTEN U3MEPEHHH.

Jlto6as yueOHast mporpaMma J10JKHa 00ecrieunBaTh OBJa/IeHUE IPSIMBIMU U3MEPEHUSIMHU BCEX MEPEUHUCICHHBIX (PU3NYECKUX BEIHUMH.
NPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEH (pU3HUECKUX BEJIMYMH C MCIIOJIB30BAaHUEM MPSAMBIX U3MEPEHUI: TIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcHpoBaTh pe3yJabTaThl OJYYEHHOMN 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BHUJIE€ TAOIUI U TPaQUKOB, 1€1aTh BHIBOJIBI 110 pe3yIbTaTaM
WCCIIEJOBAHMSI,

IPOBOAMTH KOCBEHHBIE U3MEpPEHUS (PU3NUYECKUX BEJTMUYMH: IIPU BBIIIOJIHEHUU U3MEPEHUN cOOMpaTh KCIIEPUMEHTANIbHYIO YCTAaHOBKY, CIIEysl
IPEJI0KEHHOW MHCTPYKLIMH, BBIUYUCIIATH 3HAYECHUE BEJIMYMHBI U AaHAJIM3UPOBATH MOJIyYEHHBIE PE3YJIBTATHI C YYETOM 33JaHHOW TOUHOCTH
WU3MEPEHHI;

aHAJTM3UPOBATh CUTYAIMH MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSBICHNUE U3YUEHHBIX (PM3UUECKUX SABICHUNA WIN
3aKOHOMEPHOCTEH U MPUMEHATh UMEIOLIUECS 3HAHUS ISl UX 00BSCHEHUS;

MOHUMATh MPUHLUIIBI AEHCTBHS MAIIMH, TPHOOPOB U TEXHUUECKUX YCTPOMCTB, YCIOBUS UX OE30MAaCHOTO MCIIOJIb30BAaHMSI B TOBCEAHEBHOM KU3HMU;
MCIIOJIb30BAaTh IPY BBIMOJIHEHUH YUYE€OHBIX 337a4 HAYYHO-TTOMYJISIPHYIO JINTEPATYpy O (PU3NUECKUX SBICHUSX, CIIPaBOYHbIE MaTepUalbl, pECYpPCHI
WNurepHer.

BbInyCKHUK Hay4YuTCH:



0CO3HaBaTh LIEHHOCTh HAYYHBIX UCCIICAOBAHHM, POJIb (PU3UKU B PACIIMPEHUU MPEACTABICHUI 00 OKpYKaIOIIeM MUPE U €€ BKJIaJl B YIy4lleHUE
KaueCTBa KU3HMU;

MCIIOJIb30BATh IIPUEMBI MOCTPOCHUS PU3NYECKUX MOJIEJIeH, MorcKa U (OpMYITUPOBKH JT0KA3aTEIbCTB BBIABUHYTHIX TUIIOTE3 U TEOPETHUECKUX
BBIBOZIOB HA OCHOBE SMITUPUYECKH YCTaHOBICHHBIX (DaKTOB;

CPaBHHMBATh TOYHOCTh U3MEPEHUs (PU3MUECKUX BEJIMYMH 110 BEJIMYUHE UX OTHOCUTEIFHOM MOTPEIIHOCTH MIPH MPOBEICHUN NPSIMbIX U3MEPEHUN;
CaMOCTOSITENILHO MTPOBOJIUTH KOCBEHHBIE M3MEPEHUS U MCCIEIOBaHUS (PU3NUIECKUX BETMUMH C UCTIOIb30BAHUEM PA3IMYHBIX CIIOCOOOB U3MEPEHUS
buznyecKuX BEIMYHMH, BEIOUPATh CPEACTBA U3MEPEHUS C YIETOM HEOOXOANMMON TOYHOCTH U3MEpEeHUii, 000CHOBBIBAThH BBIOOp crioco0a u3MepeHus,
aJIeKBaTHOTO ITOCTABJIEHHOM 3aaue, IPOBOIUTH OLIEHKY JIOCTOBEPHOCTHU IOJYYEHHBIX PE3Y/IbTATOB;

BOCIPUHUMAThH HHPOPMAIHIO (PU3UYECKOTO COACPkKaHHS B HAYUHO-TIOMYJISIPHOM JTUTEpaType U CpeCTBaX MacCOBOM MH(POPMAIIUU, KPUTUIECKU
OLICHUBATh MOJYYCHHYIO HH(POPMAIIUIO, aHATU3HUPYS €€ COJIEpKaHKNe U ITaHHbIE 00 UCTOUYHUKE HH(OpMaIH;

CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHUS O GU3NYECKUX SBJICHUSAX Ha OCHOBE HECKOJIbKMX MCTOYHUKOB HH(pOpMAIUH,
COIIPOBOKIATh BHICTYIIJICHHE NIPE3CHTAIMEH, YUUThIBasE 0COOCHHOCTH ayIMTOPHH CBEPCTHUKOB.

Mexanu4yeckue siBJIeHHS

BbeInyCKHUK Hay4uTCH:

pacro3HaBaTh MEXaHUYECKHE SBJICHUS H OOBSCHITH HA OCHOBE MMEIOIINXCS 3HAHUH OCHOBHBIE CBOMCTBA WJIN YCIIOBUS MIPOTEKAHUS 3TUX SBIICHUM:
PaBHOMEPHOE U HEPABHOMEPHOE JIBUJKEHUE, PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHUE, OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JBUKEHMSI, CBOOOJHOE aICHUE TEJl, PABHOMEPHOE JIBM)KEHUE TI0 OKPYKHOCTHU, MHEPLIUS, B3aUMO/IEHCTBUE TeJl, PEaKTUBHOE JIBU)KEHUE, ITepeiayda
JTaBJICHUS TBEPJBIMU TeJIaMH, KHUJIKOCTSIMHU U ra3aMu, aTMOC(EepHOE JAaBJICHHE, INIaBaHKUE TeJl, pPABHOBECUE TBEPJIbIX TEJ, UMEIOIINX 3aKPEIIEHH Y10
0Cb BpALIEHHUs, KOJIEOATEIbHOE JBHKEHUE, PE30HAHC, BOJTHOBOE JBU)KEHUE (3BYK);

OIKCBIBATh U3yYEHHbIE CBOMCTBA TEJ U MEXaHUUECKUE SIBJIICHUS, UCIOJb3Ys (PU3NYECKHE BEIUYUHBL: I1yTh, IEpEMELIEHUE, CKOPOCTh, YCKOPEHUE,
nepuoJ| o0palleHus, Macca Tela, INIOTHOCTh BEIECTBa, CUila (CHiIa TSKECTH, CUIIa YIPYTOCTH, CHJIA TPEHMS ), IaBIIEHUE, UMITYIIbC TEIa,
KUHETHYECKas SHepIHsl, MOTEHIMaIbHAasl SHEPIUs, MeXaHuuyeckas paboTa, MexaHuuyeckas MoiHocTh, KITJ] npu coBepiiennn paboTsl ¢
UCIIOJIB30BaHUEM IIPOCTOr0 MEXaHU3Ma, CHJIAa TPEHUS, aMILIUTY/1a, IEPHOJ U 4acTOTa KOJeOaHuH, JUIMHA BOJIHBI U CKOPOCTh €€ PACIPOCTPAHEHNUS;
IIPY ONMCaHUU NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCHOIb3YEMBIX BEJIMUMH, X 0003HAYEHUS U €JMHULIBI H3MEPEHUs1, HAXOAUTh (hOPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIMUMHAMU, BBIYUCIISATH 3HaU€HUE (PU3NUECKON BETMUHHBI;

aHaJTM3UPOBATh CBOICTBA TeJ, MEXaHWYECKHE SIBJICHHUS U MPOLIECCHI, UCIOb3Yys (PU3NYECKHE 3aKOHBI: 3aKOH COXPaHEHHsI SHEPIUH, 3aKOH
BCEMUPHOI'0 TATOTEHUS, IPUHIUI CYNEPIIO3ULIUU CUII (HaxXoKieHue paBHoaercTBytomen cuibl), I, 1T u 11l 3akonsl HetoToHA, 3aK0H coXxpaHeHUs
UMIyINbca, 3aKoH 'yka, 3akoH Ilackans, 3akoH Apxumena; pH 3TOM pazInyaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA M €r0 MaTeMaTHuyecKoe
BBIPAKCHMUE;

pas3nyaTh OCHOBHBIE MPU3HAKN M3YUYEHHBIX (PU3MUECKUX MOJIeNeil: MaTepranbHas TOUKa, MHepIUalbHas CCTeMa 0TCUeTa;

pelaTh 3aa4u, UCHOJIb3Yys PU3NYECKUE 3aKOHBI (3aKOH COXPaHEHUs SHEPTHH, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIMM cyneprno3unuu cui, [, Il u
I11 3axonbI HeloTOHA, 3aKOH COXpaHEHHs UMITyJIbca, 3aK0oH ['yka, 3akoH Ilackais, 3akoH Apxumena) u GopMyIibl, CBSI3bIBAONINE (hrU3HUECKHe
BEJIMUYMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, INIOTHOCTh BEUIeCTBa, CUIIa, AaBJI€HUE, UMITYJIbC Tela, KWHETUYEeCKask YJHEPIHsl, IOTeHIIUAIbHAS
SHEPrus, MexaHuyeckas pabora, MexaHuuyeckas MomHocTh, KITJ] mpocToro Mexanmusma, cusia TpeHUs CKOJIbKEHUs, KOA(DUIIMEHT TPEHHUS,
aMIUTUTY/A, IEPUOJ U 4acTOTa KOJIeOaHUH, JUINHA BOJIIHBI U CKOPOCTh €€ PACIIPOCTPAHEHHUs1): HA OCHOBE aHAJIN3a YCJIOBUS 33/1a4M 3allUChIBATh



KpaTKoe YCIIOBHE, BBIIEIATh (PU3NYECKUE BEIMYHHBI, 3aKOHBI M (POPMYITBI, HEOOXOIMMBIE JIJIs €€ PeLICHNUs, IPOBOAUTH PACUYEThl U OLIEHUBATh
PEaIbHOCTH MOJYYEHHOTO 3HaUCHHs (Pr3nYecKoi BETMUHUHBI.
BbInyCKHUK Hay4uTCH:

HUCIIOJIb30BaTh 3HAHHUA O MCXaHHUYCCKUX SABJICHUAX B HOBCGI[HCBHOP’I KU3HU OJI1 obecreyennst 6€30MaCHOCTH npu O6paH_[eHI/II/I C HpI/IGOpaMI/I u
TEXHHYECKHMH YCTPOHCTBAMH, /ISl COXPAHEHUS 310POBbs M COOJIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLIEH cpejie; IPUBOANTD
IPUMEPBI MPAKTHYECKOTO UCTIONB30BaHUS (PU3MUECKUX 3HAHUH O MEXaHUYECKUX SBICHHUSX M (PU3MUYECKHX 3aKOHAX; IPUMEPHI UCTIOIb30BaHUS
BO300HOBIISIEMbIX HCTOYHUKOB SHEPTUH; SIKOJIOTMIECKUX MOCIIEACTBUI NCCIIeIOBAaHISI KOCMUYECKOTO IIPOCTPAHCTB;

pa3nInYaTh TPaHULIbl IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IIOHMMATh BCEOOLINI XapakTep (yHJaMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHEHUs
MEXaHWYECKOW YHEPrHH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHHS) M OTPAaHMYEHHOCTh MCIOIb30BAaHNS YACTHBIX 3aKOHOB (3aKOH
I'yka, Apxumena u ap.);

HAaXOJHUTh aJICKBaTHYIO NPEII0KEHHOH 3a1aue (prU3n4ecKyto MOJesb, pa3pemars NpodiieMy Kak Ha OCHOBE MMEIOLIMXCSI 3HAHUN 110 MEXaHUKE C
HCIIOJIb30BAHUECM MATCMATHYCCKOI'O alllapara, Tak 1 IIpyu nmoMomu METoJ0B OLICHKU.

TenuioBble sIBJIEHUS

BbINYCKHUK HAYYUTCS:

pacro3HaBaTh TEIUIOBBIC SIBICHUS U OOBSCHSITH Ha 0a3e MMEIOUIMXCS 3HAHUH OCHOBHBIE CBOMCTBA MITM YCIIOBHSI IPOTEKAHMS STHX SBICHUI:

T dy3us, U3MEeHeHne oobeMa TeJ MPU HarpeBaHUU (OXJIaKIEHNUHN ), O0JIbIIas CAKMMAEMOCTh I'a30B, Majlasi CKUMAEMOCTb KHUJIKOCTEH U TBEPbIX
TeJI; TEIIOBOE PaBHOBECUE, UCIIAPEHHE, KOHJICH AU, [IJIaBJICHUE, KPUCTAIIIN3aLHsl, KUIICHUE, BIIAXKHOCTh BO3/yXa, Pa3JIMYHbIE CIIOCOOBI
TeruIonepeaun (TerIoNpOBOJHOCTb, KOHBEKIMS, U3yYEHUE), arperaTHbIe COCTOSIHUSL BEIIECTBA, MOTJIOICHNE YHEPTUHU IPU UCTIAPEHUU JKUIKOCTH
Y BBIJICJICHHE €€ IIPU KOHACHCALUU 11apa, 3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT JIABJICHHS;

OIKCBIBATh U3yUYEHHbIE CBOMCTBA TEJ U TEIJIOBBIC SBJICHUS, UCTIONb3Ys (PU3NUECKUE BEIMUUHBL: KOJTUYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPIUs,
TemIeparypa, yAeiabHas TeIUIOEMKOCTh BELECTBA, YAeIbHAasl TEIUIOTA IUIABJICHNUs, YAEIbHAs TEIIOTa TapooOpa3oBaHus, yAeIbHas TEIUIOTa
CrOpaHus TOIINBA, KOAQPHUIMEHT MOJIE3HOT0 JEHCTBUS TEMJIOBOTO JIBUTATEIIS; IPU ONMCAaHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBIC
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHHUS U €AMHULIBI U3MEPEHUs, HAXOAUTh (JOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUUYUHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaUeHUE (PU3MUECKON BETUYHHBI;

AQHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBJICHUS U IIPOLIECCHI, UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHUS O CTPOCHUHU
BEILECTBA U 3aKOH COXPAHCHUS YHEPIUH;

pa3nu4aTh OCHOBHBIE MMPU3HAKHU U3YYEHHBIX (PU3MUECKUX MOJIENEH CTPOEHUS T'a30B, KHUAKOCTEN U TBEPAbIX TE;

HPUBOANUTH MPUMEPHI IPAKTUYECKOTO UCIIOIB30BaHMs (PU3NYECKUX 3HAHUN O TEIIOBBIX SIBJICHUSX;

pelaTh 3a/1a4M, UCIOJIb3YS 3aKOH COXPAHEHUS SHEPTUH B TEIJIOBBIX Mpolieccax U (hOpMyIIbl, CBsI3bIBatOIIME (pU3NUECKHE BETUYUHBI (KOJIMYECTBO
TEIUIOTHI, TEMIIEPATypa, yAeIbHas TEIIOEMKOCTh BEIIECTBA, YAeIbHas TEIIOTa IUIABJICHNUs, YAeIbHas TEII0Ta HapooOpa3oBaHus, yAeIbHas
TEIUIOTa CrOPaHus TOMINBA, KO3()PUIIMEHT OJIE3HOTO IeUCTBUS TEIUIOBOTO JIBUraTelisl): HA OCHOBE aHajIM3a yCIOBHS 3a/1a4M 3alIUChIBATH KPATKOE
yCIIOBHE, BBIACTATH (PU3MUECKUE BETHUMHBI, 3aKOHBI U ()OPMYJIbI, HEOOXOIMMBIE IS €€ PEeIICHHs], TPOBOIUTH pacyeThl U OLICHUBATh PEaIbHOCTh
MOJIyYEHHOT0 3HaueHus1 (PU3NUECKOI BEINYNHBI.

BblﬂyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:



UCIIOJIb30BaTh 3HAHUSA O TEIUIOBBIX SBJICHUAX B ITOBCETHEBHOM JKMU3HU JJIs1 oOecnieueHus 0€301acHOCTH NP 0OpallieH!H ¢ TpUOopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsI COXPAHEHHS 3J0POBbS U COOJIIOICHHUS HOPM SKOJIOTHYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpeie; IPUBOANUTh
IPUMEPBI SKOJIOTUMYECKUX MOCIIEACTBUN paObOThI ABUraTeae BHYyTPEHHETO CTOPaHMsl, TEIJIOBBIX U TUAPOIIEKTPOCTaHIINH;

pas3InYaTh TPaHULIbl IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB, IIOHUMATh BCEOONINI XapakTep (yHJaMEHTAIBHBIX (U3UUYECKUX 3aKOHOB (3aKOH
COXpPaHEHMsI SHEPTUHU B TEIUIOBBIX MPOLIECCAX) U OTPAaHUYEHHOCTh MCII0JIb30BaHUS YACTHBIX 3aKOHOB;

HAXOJUTh aJIeKBATHYIO MPEATIOKEHHOH 3a1a4e (PU3NIECKYI0 MOJEIb, pa3penaTtb NpodaeMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUH O TETIJIOBBIX
ABJICHUAX C UCIIOJIb30BAHUEM MAaTEMAaTHYECKOTO anrapara, Tak U IIPA MOMOLIY METOI0B OLICHKH.

DJIEKTPHYECKHE 1 MATHUTHBIC SIBJICHHUS

BbINYCKHUK HAYYUTCS:

pacIio3HaBaTh IEKTPOMArHUTHBIC SABJICHUS U OOBSCHATh HA OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHBIE CBOWCTBA UJIM YCJIOBHSI IPOTEKAHUSI ITUX
SBJICHUI: 3JIEKTPU3aLUs TeJl, B3aUMOAECHCTBUE 3apAI0B, NIEKTPUUECKUI TOK U €ro AeHCTBUSA (TEII0OBOE, XUMUUYECKOE, MArHUTHOE), B3aUMO/ICICTBHE
MarHuTOoB, 3JIEKTPOMarHUTHAs HHIAYKINS, JE€HCTBME MAarHUTHOTO IIOJIS HA IPOBOJIHUK C TOKOM M Ha JBIKYLIYIOCS 3apsKEHHYIO YacTHILY, 1EHCTBUE
ANEKTPUYECKOTO T0JIS HA 3apSyKEHHYIO YaCTHUIy, 3JIEKTPOMAarHUTHBIE BOJIHBIL, IPSIMOJIMHEMHOE PAaCIIPOCTPAaHEHUE CBETA, OTPAXKEHUE U IIPEIIOMIICHUE
CBETa, JUCIEPCUs CBETA.

COCTABIIATH CXEMBI DJIEKTPUUYECKHX IIETICH C MOCIIeI0BATEIbHBIM U apaJIeIbHBIM COSAMHEHUEM JIEMEHTOB, pa3jinyasi yCIIOBHbIE 0003HAYCHUS
3JIEMEHTOB JIEKTPUYECKUX LieTiel (MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTAT, JJaMII04Ka, aMIIEpMETP, BOJILTMETP).

HCTIONIb30BATh ONTUYECKUE CXEMBI JUISI HOCTPOEHHS N300pakeHUH B INIOCKOM 3€pKajie U cOOMpAroIe IuH3e.

OIKCBIBATh U3yYEHHBIE CBOMCTBA TEJ U AJIEKTPOMArHUTHBIE SIBJIEHUS, UCIOIb3Ys (PU3NYECKHE BEIUYMHBI: SJEKTPUUECKUH 3aps]], CUla TOKa,
IIEKTPUUYECKOE HANPSHKEHUE, IEKTPUUECKOE COIIPOTHBIICHUE, YIEIbHOE COIPOTUBIIEHUE BELIECTBA, pa00Ta MIEKTPHUUECKOTrO OIS, MOIHOCTh TOKA,
(oKycHOE pacCTOSTHUE U ONTUYECKasi CUJIa JIMH3bI, CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTa CBETA; IPU OIIMCAHUU BEPHO
TPAaKTOBATh (PU3MUYECKHUI CMBICI UCTIONB3yEMBIX BEJTMYMH, HX 0003HAUYCHUS U €AMHUIIBI U3MEPEHUS; HAXOUTH ()OPMYJIbI, CBA3BIBAIOLINE JAHHYIO
(GU3MUECKyI0 BETMUUHY C IPYTMMHU BEJIMYMHAMHU.

AQHAJIN3UPOBATH CBOMCTBA TEJ, AJIEKTPOMAarHUTHBIE SIBJICHUS U MPOLIECCHI, UCIIONB3YS (PU3NUYECKUE 3aKOHBI: 3aKOH COXPaHEHUSI AJIEKTPUUECKOTO
3apsija, 3akoH OMa i ydacTka 1enu, 3akoH J[xoyinsa-JIenna, 3akoH IpsIMOJIMHENHOIO PaclpoCTpaHEHMsI CBETA, 3aKOH OTPa)KEHHUS CBETA, 3aKOH
IPEJIOMIIEHUS CBETA; IIPU 3TOM Pa3jInyaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA U €r0 MaTEMAaTHYECKOE BBIPAXKEHUE.

HPUBOAUTE MPUMEPHI IPAKTUYECKOTO UCIIOIB30BaHMs (PU3NYECKUX 3HAHUN O AJIEKTPOMArHUTHBIX SBJICHUSAX

pelaTh 3a/1a4y, UCIIoJIb3ysl (pU3ndecKue 3aKoHbl (3akoH OMa /1711 ydacTKa Lemnu, 3akoH Jxoynsa-JIeHna, 3aKoH IpsMOJIMHEHHOIO paclpoCTPaHEHUS
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIIEHHUS CBETa) U (OPMYIIbI, CBA3bIBAIONINE (PU3NUECKHUE BEIMYMHBI (CHIIA TOKA, SJIEKTPUYECKOE
HaIpsHKEHUE, IIEKTPHUECKOE CONTPOTUBIIEHUE, YISIBHOE COIPOTUBIIEHUE BELIECTBA, pa00Ta 3JEKTPUUECKOTrO M0JIs, MOIIHOCTh TOKA, (JOKYCHOE
paccTosiHUe M ONTUYECKasl CUJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHBI M 4aCTOTa CBETa, (POPMYIIBI pacyeTa 3JIeKTPUYECKOTO
COTPOTUBIIEHUS IIPU MOCIIEA0BATEIHHOM U MapayieIbHOM COETMHEHUH MPOBOJHUKOB): HA OCHOBE aHAJIM3a yCIOBHS 33/1a4H 3alIUChIBATH KPAaTKOE
yCIIOBHE, BBIACTATH (PU3MUECKUE BETMUMHBI, 3aKOHBI U ()OPMYJIbI, HEOOXOIMMBIE IS €€ PEeIIeHHs], TPOBOIUTH pacueThl U OLIEHUBATh PEaIbHOCTh
MOJIyYEHHOT0 3Ha4YeHUs (PU3HUECKON BEIUYUHBI.

BbINYCKHUK HAy4MTCS:



UCIIOJIb30BaTh 3HAHUA 00 3JIEKTPOMArHUTHBIX SBICHUSX B IOBCEAHEBHOM XKHU3HU Ui o0ecrieyeHus O€30MaCHOCTH MTpU 0OpaIeHnH ¢ pudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIl COXPAHEHHSI 3J0POBbSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpelie; MPUBOIUTD
HPUMEPBI BIUSHUS 3JICKTPOMAarHUTHBIX U3TyYCHUH HA )KUBBIE OPTaHU3MBI;

pa3nIn4aTh TPaHMLIbl IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IIOHMMATh BCEOOLNI XapakTep (yHJaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHUs
JIEKTPUYECKOTO 3apsAaa) U OTPaHUYCHHOCTh UCIIONIb30BAHMUS YaCTHBIX 3aKOHOB (3akoH OMa /i1t yyacTka nenu, 3akoH /xoyns-Jlenna u ap.);
UCIIOJIb30BaTh MPUEMBI IIOCTPOCHUS (PU3UUECKUX MOJIEINIEH, MONCcKa U (POPMYIUPOBKH JJOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 M TEOPETHUECKUX
BBIBOJIOB HAa OCHOBE AMITUPUYECKU YCTAaHOBJICHHBIX (DaKTOB;

HAXOJUTh aJIeKBAaTHYIO MPEATIOKEHHOH 3a/1a4e (PU3NIECKYI0 MOJIEIb, pa3pemaTh MpodieMy Kak Ha OCHOBE HMEIOLIUXCS 3HAaHUN 00
9JIEKTPOMArHUTHBIX SIBIICHUSAX C HCHOJIb30BAaHHEM MAaTEMaTHYECKOTro anmapara, Tak U IpH OMOIIH METOJIOB OLIEHKH.

KBaHTOBBIE sIBJIEHUA
BbINYCKHUK HAYYUTCS:

pacrno3HaBaTh KBAaHTOBBIE SIBJICHUSI U OOBACHATh HA OCHOBE UMEIOIIMXCSl 3HAHUI OCHOBHBIE CBOMCTBA UJIN YCJIOBUS IPOTEKAHUS STUX SBJICHUI:
€CTECTBEHHAs U MCKYCCTBEHHas paMOaKTUBHOCTb, O-, - U Y-U3y4eHUs, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTpa U3JIy4YeHHs aTOMa;

ONMCHIBATh U3yUEHHBIE KBAHTOBBIE SBJICHUS, UCIOIb3Ys PU3NUECKUE BEIMYMHBI: MaCCOBOE YHCIIO, 3apsAI0BOE YHUCIIO0, IEPUOJ MTOJTypaciajia,
SHeprus (POTOHOB; IPU ONMMCAHUU IPABUIBHO TPAKTOBATh (PU3HMUECKUI CMBICIT HCHOIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €JUHULIBI U3MEPEHUS;
HAXOJUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMUHUHY C IPYTHMHU BEIUYMHAMH, BRIYUCIATH 3HAUYCHHE (PU3NIECKON BETMUNHBL;
aHaAJIM3UPOBATh KBAHTOBBIE SIBJICHUS, UCIIOJIb3Ys (PU3NYECKHE 3aKOHBI U ITOCTYJIAThI: 3aKOH COXPAaHEHHsI SHEPIHHU, 3aKOH COXPaHEHHS
JIEKTPUUYECKOIO 3apsi/ia, 3aKOH COXPAaHEHUsI MaCCOBOIO YHCIA, 3aKOHOMEPHOCTHU M3JIy4€HHs U IOTJIOIIEHHS CBETa aTOMOM, IIPU 3TOM Pa3/In4aTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MaTEeMaTUUYECKOE BhIPAXKECHUE;

pa3nu4aTh OCHOBHBIE MPU3HAKU IJIAHETAPHOU MOJIEH aTOMa, HYKJIOHHOM MOJENN aTOMHOTO s1/1pa;

NPUBOANUTH MPUMEPHI MPOSIBIEHUS B IPUPOJIE U IPAKTUYECKOTO HCII0JIb30BaHMS PaIHOAKTUBHOCTH, SIIEPHBIX U TEPMOSIEPHBIX PEAKIINH,
CIEKTPAJIBHOIO aHAJIN3A.

Bbll’lyCKHHK IMOJYYMT BO3MOKHOCTD HAYYUTBHCHA:

MCIIOJIb30BAaTh MOJyYEHHbIEC 3HaHUS B TOBCEITHEBHOM JKU3HM MIPH 0OpallieHUH ¢ TpuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU (CUETUHK
MOHU3UPYIOIIUX YACTHLL, TO3UMETP), JJISI COXPAHEHHUs 37I0POBbs U COOIOAECHUS HOPM SKOJIOTHUECKOT0 MOBEJICHHS B OKPY’KaloLleH cpene;
COOTHOCHUTb PHEPTHIO CBSI3U aTOMHBIX AJIEp € AEPEKTOM MacCChI;

IIPUBOAUTH IIPUMEPHI BIMAHUS PAAMOAKTUBHBIX U3JIy4YEHUH Ha )KUBBIE OPraHU3Mbl; IOHUMATh IIPUHLIKI JEHCTBHS TO3UMETPA U PA3INYaTh YCIOBUS
€ro HCIIOJIb30BAHMS;

MOHUMATh YKOJIOTUYECKHE MPOOIIEMbl, BO3HUKAIOIINE PU UCIIOIB30BAaHUN aTOMHBIX JIEKTPOCTAHLIUHN, U IYTH PEIISHHs 3TUX IpoliIeM,
MIEPCIEKTHUBBI UCIIOIB30BAHUS YIIPABISIEMOTO TEPMOSAIEPHOTO CUHTE3A.

DJIeMeHThI ACTPOHOMMH



BbInyCKHUK HAY4YUTCH:

YKa3bIBATh HAa3BAHUS IIAHCT ConneyHon CHUCTCMBI; pa3indaTb OCHOBHBIC ITPU3HAKHU CYTOYHOI'O BpalllCHUA 3BE3JHOIO He6a, JABWXKCHUA .HYHBI,
COJ'IHI_[a U IIJIAHET OTHOCHUTCIIBHO 3BE3/1,
IMOHUMATDh pas3InvYug MCKIY FGJIPIOLIGHTpH‘-IGCKOﬁ n I‘GOI_IGHTpI/I‘-IeCKOf/'I CUCTCMAaMU MHPaA;

Conep:xanue yueOnoro npeamera «®U3UKA» 7-9 kiaacca
Du3ukKa u pu3nuecKue MeToAbl U3ydeHus Npupoabl (4 4acos)

®dusznka — HayKa o npupojae. Pusndeckue Tena u spieHus. Habmonenue u onrcanue Gpu3nuecKux siBieHui. OU3UUeCKHil SKCIIEPUMEHT.
MonenupoBaHue SIBICHUN U 00BEKTOB IPUPOIBI.

®ur3nyeCKue BEJIMYMUHBI U UX U3MEpeHHE. TOYHOCTh U MOTPENTHOCTh U3MEPEHU. MeXAyHapOogHasd CUCTEMA €IMHUL.

®duznyeckue 3aKOHbI U 3aKoHOMepHOCTU. Du3uKka u TexHuka. Hayunsiit Mmeton no3nanus. Ponb ¢pusuku B GopMupoBaHUN €CTECTBEHHOHAYYHOU
TPaMOTHOCTH.

Mexanuueckue siBjaenns ( 92 yacoB)

Mexanu4eckoe aBukeHHe. MarepuainbHas TOUKa Kak MOZelb (pu3nueckoro Teaa. OTHOCUTENbHOCTh MEXaHUUECKOr o ABMKeHUs. Crucrema
orcueTa. PU3NYECKUE BEIIMUYUHBI, HEOOXOMMbIE JJIsl OMMMCAHUS JBUKCHUS U B3aUMOCBS3b MKy HUMU (IIyTh, IEPEMEIEHUE, CKOPOCTb,
YCKOPEHHE, BpeMsl IBHKEHUs1). PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEITHOE IBIKEeHNE. PaBHOMEpHOE ABMKEHUE TI0 OKpYXkHOCTH. [lepBbIit
3akoH HprotoHna u unepius. Macca tena. [Inotnocts BemectBa. Cuia. Enqunniist cuibl. Bropoii 3akon Herotona. Tperuit 3akon HeroToHa.
CBobonHoe nagenue ten. Cuia TshkecTr. 3aKoH BeceMupHoro Tsarotenus. Cuiia ynpyroctu. 3akoH I'yka. Bec Tena. HeBecomocTs. CBsi3b MEXAY
CUJION TsbKecTU U Maccol Tena. lunamometp. PaBHoaelictByromas cuia. Cuia TpeHusi. Tpenue ckonbxkenus. Tpenue nokos. TpeHue B mpupoje u
TEXHUKE.

HNmnyabc. 3akoH coxpaHeHus ummnyinabsca. PeakTuBHOe ABmkeHne. Mexanndeckas padora. MomHocTs. DHeprus. [loTeHImansHas u KuHeTHIecKas
sHeprus. [IpeBpaiieHue 0 JHOTo BHUJ1a MEXaHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPaHEHMsI TOJTHOM MEXaHUYECKOW IHEPTHH.

IIpocTbie MeXaHU3MBI. Y CI0BHUS PABHOBECUS TBEPAOIO TEJIa, UMEIOLLEr0 3aKPEIJICHHYIO OCh IBMKEHHUSA. MOMEHT cuitbl. LIeHTp TskecTu Tena.
Poruar. PaBHoBecue cui Ha pbruare. Peryaru B TexHuke, ObITy 1 ipupose. [loaBuxkHble u HenogBMKHbIE 0J10KU. PaBeHCcTBO padoT mpu
UCIOJIb30BaHUU MTPOCTHIX MEXaHU3MOB («30JI0TO€ MPABUIIO MeXaHUKN»). KoadduireHT none3Horo neicTBus MexaHu3Mma.

JlaBieHue TBepabIX Tea. Enunuiel usmepenus aasinenus. CriocoObl n3MeHeHus AaBieHus. JlaBnenue xxuakoctei u ra3os 3akoH [lackans.
JlaBneHue *KUAKOCTH Ha THO U CTeHKHU cocyna. Coobmarommuecs cocyasl. Bec Bo3myxa. ATmocdepHoe nasnenue. Mzmepenne armochepHoro
nasieHus. OnsiT Toppuuennu. bapomerp-anepoua. ATMocdepHoe AaBIeHHE Ha pa3IMYHbIX BICOTaxX. [ MapaBinyeckue MexaHu3Mbl (IIpecc, Hacoc).
JlaBneHue KUAKOCTH M ra3a Ha IOrpy»KEHHOE B HUX Teno. ApxumeznoBa cwia. [[naBanue ten u cynoB BoznyxomiaBanue.

Mexanuueckue konebanus. [lepuon, yactora, ammntyaa konebanuid. Pesonanc. Mexannueckue BOJIHbI B OTHOPOJIHBIX cpenax. J[JiMHa BOTHBI.
3BYK KaKk ME€XaHH4YecKasi BOJIHA. [ pOMKOCTb U BbICOTa TOHA 3BYKa.

MouJiekyasipHas puznka u repmoanHamuka (31 yacon)



Crpoenue BeriecTBa. ATOMBI U MOJIEKYJIBI. TeIUIoBOE ABMKEHHE aTOMOB U MoJekyl. JAuddysus B razax, KHUIKOCTIX U TBEPIBIX TENaX.
BbpoyHoBckoe nBuxkenue. Bzaumonelicteue (MIpUTSHKEHUE U OTTAIKUBAHUE) MOJIEKYJ. ATperaTHbIE COCTOSIHUS BEIECTBA. Pa3zinnune B CTpOCHUH
TBEPABIX TEJN, KUAKOCTEH U ra3oB.

TemoBoe paBHOBecue. Temneparypa. CBs3b TEMIIEPATYphl CO CKOPOCTHIO XaOTUYECKOTO IBUKEHUS YyacTull. BHyTpeHHss sHeprus. Pabora u
TeruIonepeaya Kak crocoObl N3MEHEHHs BHyTpeHHeH 3Hepruu tena. TernonpoBogHocTs. Konsekuus. Mznydenune. [Ipumeps! Temonepenauu B
npupojie U TexHuke. KonnuecTBo TEIIoThl. Y 1eTbHas TEMII0OEMKOCTh. Y IeJbHasl TEMJI0Ta CTOPAHUs TOIUIMBA. 3aKOH COXPAHEHUs U IPEBpaICH U
SHEPruy B MEXaHWYECKUX U TEIUIOBBIX Mporeccax. [lnaBienne n oTrBepaeBaHue KPUCTAUIMYECKUX TE. Y AelbHAs TEIUIOTA IaBieHus. Mcnapenue
U KoHaeHcanus. [loromenue s3Heprum pu UCIIapeHUH KUAKOCTH U BBIJICIIEHUE €€ NIpU KOHAeHcaluu napa. Kunenue. 3aBUCMMOCTb TEMIIEPATypbl
KUIIEHUsSI OT JaBJIeHUs. Y 1eibHas TeIIoTa NapooOpa3oBaHus U KOHAEHcalMU. BinaxHocTs Bo3ayxa. PaboTa rasa npu pacimpeHum.
[TpeoOpa3oBaHus SHEPTUH B TEIUIOBBIX MalIMHaX (MapoBasi TypOuHa, BUraTelb BHYTPEHHETO CropaHus, peakTHBHbIN aBurareins). KI1/] rernoBoii
MaIlUHbl. DKOJOTHYECKUE MPOOIEMbl HCIIOIb30BAHNUS TEIJIOBBIX MAILUH.

JJleKTPUYeCKHUE U MATHUTHBIE siBJIeHHs (54 4acoB)

OnexTpuzanus Gpusnueckux Ten. BzaumoseiictBue 3apskeHHbIX Tell. [[Ba pojia 3IeKTpHUUeCcKuX 3apsiioB. JlenuMoCcTh 3JeKTPUIECKOro 3apsaaa.
DeMEHTApHBIN ANEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHHUS AIEKTprudecKkoro 3apsaaa. [[poBoJHUKH, TOTYIIPOBOJHUKN U U30JIATOPHI 3JIEKTPUUYECTBA.
OAeKTpOoCcKoI. DIEKTpUYECKOe 1oJie Kak 0coOblil BUJ Matepun. Hanpsoicennocms anekmpuieckoeo nosis. JIeNcTBUe 3IeKTPUUECcKOro nojs Ha
aneKkTpudeckue 3apsipl. KongeHncarop. DHeprus alneKTpUuYecKoro 1nosjsi KoHaeHcaTopa.

DNEKTPUYECKUH TOK. ICTOUHHUKM 2JIEKTPUUYECKOT0 TOKA. DIEKTPUUECKas LEb U €€ COCTaBHbIE YacTu. HanpasiieHue u 1eHCTBUS 3JIEKTPUIECKOrO
toka. Hocurenu snexkrpudeckux 3apsaoB B Metauiax. Cuiia Toka. DIEeKTPUUEcKOoe HapsKeHUe. DIEKTPUUIECKOE COITPOTHUBIEHUE POBOIHUKOB.
EnuHuip conpoTUBICHMUS.

3aBUCUMOCTh CHJIbI TOKA OT HanpsbkeHus. 3akoH Oma 1S yyacTka Lenu. Y aelibHoe conpoTtusieHue. Peocratsl. [locnenoBarenbHoe coeuHeHNE
npoBoJHUKOB. [lapannensHoe coeqMHEHUE TPOBOIHUKOB.

PaGora snexTpruyeckoro mnoss no nepeMemeHnIo IEKTPUIECKUX 3aps10B. MOIHOCTH 3JEKTpUUECKOTo Toka. HarpeBanue npoBoIHUKOB
ANIEKTPUUYECKUM TOKOM. 3akoH JIxoyis - JIeHna. DiekTpuueckre HarpeBaTellbHble M OCBETUTENbHbIE TpHOopsl. KopoTkoe 3aMbikaHMe.
MarunTtHoe none. I/IHIIYKIII/ISI MarHuTHOTO nois. MaruutHoe moiie Toka. OmbBIT 3pCT€I[a. MarauTHOE 1oJIe MOCTOSHHBIX MarHUTOB. MarHuTHoe
noJie 3eMiH. DJIEKTPOMAarHuT. MarHuTHOE 1oJie KaTyHIKU ¢ TOKOM. [I[puMenenune a3neKkTpoMarauToB. JlelicTBHe MarHUTHOTO 11OJIsI Ha TPOBOJHHUK C
TOKOM U JBMXKYIIYIOCS 3apsbkeHHYI0 yactuily. Cuna Amnepa u cuiia JlopeHia. DineKkTpoaBuraTelib. SBIeHUE JIeKTPOMarHUTHOW MHTYKIIHSL.
Onbitel @apages.

OnexTpoMarHuTHble Konebanus. KonebarenbHblil KOHTYp. DnekTporeHeparop. Ilepemennsii Tok. Tpancpopmatop. Ilepenaua snexkrpuueckoit
SHEPrUM HA PACCTOSTHUE. DJIEKTPOMATHUTHBIE BOJIHBI U UX CBOMCTBA. [[puHIMIIBI painoCBsA3U U TeNEeBUACHUS. BinsHNEe 2IeKTPOMAarHUTHBIX
HSJIy‘IeHI/Iﬁ Ha JXUBBIC OPraHU3MBbI.

CBer — aneKkTpoMarHuTHbIe BojHa. CKOpocTh cBeTa. McTouHnky cBeTa. 3aKOH MPSMOJIIMHENHOTO pacClpOCTPAHEHUE CBETA. 3aKOH OTPAKEHMSI CBETA.
[Tnockoe 3epkarno. 3akoH mpenomieHus cera. JImazpl. DoKycHOE pacCTOsSIHUE U ONTHYECKas cujia JIMH3bL. M300pakeHue npeaMera B 3epKajie u
aun3e. OnTuyeckue mpubopsl. ['11a3 kak ontuyeckas cucrema. [ucnepcus ceeta. Mutrepdepentys u nudpaxius cBeta.

KBanToBble siBjieHHs1 (9 4acoB )

CTpOCHI/IC aTOMOB. HHaHCTapHaH MOACIb aToMa. KBanToBbIit XapaKTep NOrJIOIICHHUA U UCITYCKaHHA CBETAa aTOMaMHU. JInneiuarnie CIICKTPHI.



OmnbiThl Pesepdopra.

CoctaB aToMHOrO siipa. [IpoTOH, HEUTPOH U ANEKTPOH. 3aKOH DUHIITEHHA O TPOMOPLHUOHATIBHOCTH MACcChl M SHEPTUU. [Jedpekm macc u snepeus
ces3u amomuuix s0ep. PannoaktTuBHOCTE. [lepuon monypacnana. Anbba-uznyaenue. bema-uznyuenue. ['amma-usnydenne. SaepHopie peakiuu.
Wcrounnku saeprun CoiHIa U 3Be31. SnepHas sHepreTuka. Jxonosuyeckue npobiemsvl pabomsi AamoMHbIX dnekmpocmanyui. Jlo3umeTpusi.
Bausnue paouoakmugHuix usnyueHuti Ha Hcusble OP2aHU3Mbl.

Ctpoenue u 3Bo0NUA Beesiennoii (5 yacon)

['eouenTprUecKas v reIMOLEHTPUIECKas cucTeMbl Mupa. Pusnueckas npupoaa HeOecHbIx Ten Comneunoii cuctemsl. [Ipoucxoxnenne CoTHEUHON CUCTEMBL.
®usznueckas npupona Connna u 38e3a. Ctpoenue Beenennoit. OBomonus Beenennoii. I'nnoresa bonbuioro B3peiBa.
Pe3epB Bpemenu (13 yacoB)

IIpumepHbIe TeMBbI JJA00PATOPHBIX M NPAKTHYECKHUX PadoT

JlaboparopHbie pabOThI (HE3aBHCUMO OT TEMATHYECKOUN MPUHAIICIKHOCTH ) IEISITCS CICTYIONINE THIIBI:

1.
2.
3.

No ok

[TpoBeneHue MpsIMBIX U3MEPEHUH (PU3UUECKUX BEITHYNH

PacueT 1o nosyueHHbIM pe3ysbTaTaM NpsSMbIX U3MEPEHHUH 3aBUCUMOI0 OT HUX ITapamMeTpa (KOCBEHHbIE U3MEPEHUS).

Habmonenue siBieHuil 1 TOCTAaHOBKA OIBITOB (HAa KAYECTBEHHOM YPOBHE) 10 00OHAPYKEHUIO (PaKTOPOB, BIUSIONINX HA MPOTEKAHNUE JaHHBIX
SIBJICHUU.

HccnenoBanue 3aBUCUMOCTH OHOM (pr3MUecKOl BEIMYUHBI OT JPYroi € MPEICTaBICHUEM PE3yIbTaTOB B BUJIE TpaduKa UK TaOIUIIBI.
[TpoBepka 3ajaHHBIX TPEANIOIOKEHUH (IpSMble U3MEPEHUs PU3NUECKUX BEIMYMH U CPAaBHEHME 33JJaHHBIX COOTHOLICHUNA MEKIY HUMH).
3HAKOMCTBO C TEXHUYECKMMHU YCTPOMCTBAMU U UX KOHCTPYHUPOBAHUE.

JIro6ast paboyast mporpamma J0JKHA NPeyCMaTPUBATh BIOJHEHHUE 1a00paTOPHBIX pabOT BCEX YKa3aHHBIX TUIOB. BeIOOp TeMaTHku U
yyclia paboT KaKJ0ro TUIA 3aBUCUT OT 0COOEHHOCTeH paboueit nporpammsl 1 Y MK.

IIpoBenenne npsiMbIX H3MepeHUl (PU3NIECKHX BEJIUYNH

©CoNooA~WNE

W3mepenue pasmMepoB Tell.

M3mepenue pasmMepoB MaJIbIX TEIL.

W3mepenune maccol Tena.

N3mepenne oobema Tena.

MN3mepenue cuibl.

W3mepenne BpeMeHu npoliecca, nepruoaa KojaeOaHuu.
W3mepenue TeMieparypsl.

W3mepenue naBieHus Bo3lyxa B OaJIOHE 10/ HOPIIHEM.
W3mepenne CUITbl TOKa U €Tr0 peryJInpOBaHuE.



10. .M3mepeHue HapsKEHHUS.

11. .M3mepenue yriaoB MaaeHus U NpeaoMIICHUS.
12. Uzmepenune HOKYCHOTO PaCCTOSIHUS JIMH3HI.
13. M3mepenue paauoakTUuBHOTO (OHA.

Pacuer mo mojsiy4eHHbIM pe3yJibTaTaM NPSMbIX U3MePEHU 3aBUCUMOI0 OT HUX MapaMeTpa (KOCBeHHbIE H3MePEeHHU)

W3mepenue mIoTHOCTH BEIIECTBA TBEPOTO Tea.
Onpenenenre KO3PUITUEHTA TPEHUS CKOJBKCHHS.
Omnpenenenue KecTKOCTU MPYKUHBI.
OrnpesenieHne BHITAIKUBAIOIIEH CHIIBI, ICUCTBYIOIICH Ha MOTPYKEHHOE B )KUIKOCTH TEJIO.
Onpenenenre MOMEHTA CUJIBI.
N3mepenune ckopocT paBHOMEPHOIO JBUKEHHUSL.
W3mepenue cpeHeil CKOPOCTH ABHKEHUS.
N3mepenune yckopeHus paBHOYCKOPEHHOI'O IBHXKEHUS.
Omnpenenenve pabOTHl U MOIIHOCTH.
0. Ompenenenue yacToThl KoJeOaHMit rpy3a Ha IPY>KUHE U HUTH.
. Onpenenenre OTHOCUTENHHOM BIIAKHOCTH.
12. Onpenenenre KOJIUIECTBA TEIUIOTHI.
13. Omnpenenenuie yeabHONU TEIIOEMKOCTH.
14. I3mepenne pabOThl 1 MOUTHOCTH JIEKTPHUECKOTO TOKA.
15. V3mepeHue conpoTUBIICHHUS.
16. OmnpenesieHre ONTHYECKON CHUITBI JIMH3HIL.
17. UccnenoBanue 3aBUCMMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00beMa MOrpyKEHHOM YacTH OT IUNIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU U MaccChl Tena.
18. HccnenoBanue 3aBUCKMOCTH CHIIBI TPEHHUS OT XapaKTepa MOBEPXHOCTH, €€ He3aBUCUMOCTH OT IUIOIIAIH.
Hao6.1ron1eHme siBJIeHMIi M IOCTAHOBKA ONBITOB (HA KA4eCTBEHHOM YPOBHe) 110 00HAPYKeHHI0 (PAKTOPOB, BIUSIIOIIMX HA MPOTEeKaHNe

ROoo~NoGO~LNE

-
-

JAHHBIX SIBJEHHI

Habmroienue 3aBucMOoCTH Neprojia KojebaHuii rpy3a Ha HUTH OT JUITMHBI U HE3aBUCUMOCTH OT MacChI.
HaGumroienne 3aBUCHMOCTH TTepHoia KoJIeOaHuid Tpy3a Ha MPYKHUHE OT MACCHI U )KECTKOCTH.
Habmtoienne 3aBUCUMOCTH JJaBJICHHsI Ta3a OT 00beMa U TeMIIepaTyphl.

Ha0umroteHne 3aBHCHMOCTH TEMIIEPATYPhl OCTHIBAIOIICH BOJIBI OT BPEMCHH.

HccnenoBanue siBIeHUs B3aNMOJICHCTBHS KaTYIIKK C TOKOM U MarHuTa.

HccnenoBanue sIBICHUS 2JIEKTPOMArHUTHOW WHTYKITHH.

Habmtoienue sBJIeHMs OTpaXEHUS U MPEIOMIICHHS CBETA.

HaGmronenue siBieHus TUCIIepCun.

ONoGaRwWdE



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

OOHapyxeHue 3aBUCUMOCTH COIIPOTHBIICHHSI TPOBOIHUKA OT €r0 MapaMEeTPOB U BEIIECTBA.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B )KUAKOCTH OT 00beMa MOrpy>KEHHON 4acTH.

HccnenoBanue 3aBUCUMOCTH OAHOM (pU3MUECKON BEIMYMHBI OT JPYroH ¢ MPeACTaBIEHUEM PE3YIbTaTOB B BUJIE rpaduKa WM TaOIHILIBI.
HccnenoBanue 3aBUCUMOCTH MacChl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HaualbHOM CKOPOCTH.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U IIyTH IPU PABHOYCKOPEHHOM JIBUKEHUH.
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI OT CHIIBI JABJICHMSL.

HccnenoBanue 3aBUCUMOCTH J1e()OpMaIUK TPY>KUHBI OT CHJIBL.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH Ipy3a Ha HUTH OT JUINHBI.

HccnenoBanue 3aBUCUMOCTU NIEpHO/A KOJIEOaHUH Tpy3a Ha IPYKUHE OT )KECTKOCTH U MacCCHhl.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€pe3 MPOBOJAHUK OT HANPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 JIAMIIOUKY OT HaNpsKEHUS.

HccnenoBanue 3aBUCUMOCTH yTIJila IIPEJIOMIICHUS OT yIJla MaeHHsL.

IIpoBepka 3aJaHHBIX NPeANOJIOKeHU (MpsiMble H3MepeHUs: GU3NUYECKUX BeJIMYMH U CPaABHEHHE 32JaHHBIX COOTHOLIEHUI MKy HHMH).

IIpoBepka rumores

1.
2.
3.

[TpoBepka runoTe3sl O JIMHEHHON 3aBUCUMOCTH JITTHHBI CTOJIONKA JKUIAKOCTH B TPYOKE OT TEMIIepaTyphl.

IIpoBepka runoTessl 0 NPSIMON MPONOPLUOHAIBHOCTA CKOPOCTH IPU PAaBHOYCKOPEHHOM JBUKEHUHU IIPOUICHHOMY ITYTH.

[TpoBepka rUIOTE3bl: MPH MOCIEAOBATEIHLHO BKIFOYSHHBIX JIAMIIOYKH U TIPOBOHHUKA WM JABYX IMPOBOJIHUKOB HAIIPSKEHHSI CKIIA/IBIBATh
HEJb3s1 (MOXKHO).

[TpoBepka nmpaBuIIa CIOKEHUSI TOKOB Ha JBYX MapajlIeIbHO BKIFOUSHHBIX PE3HCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMHU YCTPOHCTBAMU U UX KOHCTPYMPOBaHHE

KoHcTpyrpoBaHue HaKJIIOHHOM MIOCKOCTH ¢ 3aaHHbIM 3HaueHuem KITJI.
KoHcTpyrpoBanue apeoMeTpa v HCIBITAHHE ero PabOTHI.

COopka 37eKTpUUYECKOil 1IeTIH U U3MEPEHHE CUIIBI TOKA B €€ Pa3InYHBIX yJacTKax.
COopKa HJIeKTpOMarHuTa U UCTIBITAHUE €TO JICUCTBUSI.

W3ydeHune IeKTpUYecKoro IBUTATeNsl MOCTOSHHOTO TOKa (Ha MOJIETIH).

. KoncTpynpoBanue anexkTpoaBuraress.

. KoHcTpyHnpoBaHue Mozienu Teneckorna.

. KoHcTpynpoBaHnue Mozenu 104K C 3a1aHHOM Ipy30110,{bEMHOCTBIO.
. O11eHKa CBOETO 3peHUs U MOAOOp OYKOB.

. KoncTpynpoBanue npocreiiniero reueparopa.

. I3yueHne cBOWCTB U300paKeHUs B JINH3AX.
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TemaTn4eckoe IJIAHUPOBAHHE

7 Kiaace
Ne Tema MoayJib IIKOJbHbIA KoaudecTBO 9acoB KoauuecTBO 4acoB
YPOK aBTOPCKOI padoueit
NporpamMmsl NporpamMmsl
1 | Beenenue. 44, 44,
2 | IlepBoHayanmbHBIE CBEICHUS O CTPOCHUH Bcepoccuiickast 6 4. 6 4.
BCIIIECTBA. OJUMITHAJIA
IIKOJIbHUKOB
3 | BsaumoneiicTBue Tei 23 4, 23 4.
4 | JlaBieHue TBEPIbIX TEJ, )KUIKOCTEH U ra30B. JleHb poccuiickoi 21 4. 21 4.
HayKu
5 | PaboTa u MOIIHOCTb. DHEPIuUs. Henens ¢uzuku 14 4. 14 .
6 | Peseps [TpoexTHas 24 -
JIeSITeIIbHOCTD
Bceero: 70 yacoB 68 uyacon
8 kiacc
1 | Temnosble siBIEHUSA 234g 234
2 | DIeKTpUYeCcKHUe SIBICHUS [enp poccuiickoi 294 294
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HayKH

DJIEKTPOMArHUTHBIE SBJICHUS Bcepoccuiickas S4 S4
oJuMIIMaaa
LIKOJIbHUKOB
CBeTOBBIE SIBJICHUS Henenst pusuku 104 104
HroroBas KoHTpoOJIbHAS paboTa [IpoekTHas 14 lua
JIeATETbHOCTh
PesepBHOE Bpems 24 --
Bcero: 70 yacoB 68uacos
9 knace
3aKOHBI B3aUMOJIEHCTBUS U ABMKEHUS TEN Bcepoccuiickas 234 34y
oNMMITaaa
IIKOJIbHUKOB
MexaHuueckue Koie6aHus U BOJIHbBI. 3BYK. Jens poccuiickon 129 164
HayKH
DNeKTpOMarHuTHOE 1oJIe Henens ¢uzuku 164 264
CrpoeHue aToMa U aTOMHOTO sJipa IIpoekTHas 119 194
JIeATETLHOCTh
HToroBast KOHTpoJIbHAs paboTa lu lu
Crtpoenue u 3Boronus Beenennoit S4 64
Pe3epBHOE BpeMms 24 Ou
704yacos 102 yaca
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