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Pabouas mporpamma mo yueOHOMY mpenmeTy «Pu3ukay paspadboraHa sl 00ydaroIIHXCs
7-9-x 001eo0pa3oBaTENbHBIX KJIACCOB MYHUIIUIAIBHOTO OFOJHKETHOTO 0O0IIe00pa3oBaTeIbHOTO
yupexnaenust «Cpenass oOmeoOpasoBaTenbHasi —IIKOJMA . B3JeTHBIN» DHrenbCcCKOro panioHa
CaparoBckoii o6mactu ¢ yuerom DeaepaqbHOrO TOCYyIapCTBEHHOTO 00pa3oBaTENbHOIO CTaHIapTa
OCHOBHOTO o0mero o6pasoBanus; OcHOBHOM oOpa3zoBarenbHOM mnporpammbel OOO  1IKOJBI;
[Tpumepnoii nmporpammsl 1o ¢usnke; TpeboBaHMIA K OCHAIICHUIO y4eOHOTO Ipolecca mo (pusmke;
denepanbHBIM TIepeYHEM y4eOHBIX NOCOOWH, JOMYIIEHHBIX K HWCHOJB30BAHHIO B y4eOHOM
nporecce Ha ocHoBe mporpamMmmbl ®I'OC ¢usuka ABtopei: H. B. ®unonosuu, E.M. I'yrHuEK.
®dwusuka: 7-9 xiaccer: mporpamma. — M.: llpoda, 2017.

[Mporpamma obGecrniedena Jlunueir YMK A. B. Tlépbimkuna, E.M. I'yrauk (®usuka) (7-9),
paccunTana Ha 242 4acoB (3a 3 roja oOyueHus).

MnaHupyemble pe3ynbTaTbl U3yueHUA Kypca GU3MKKN B OCHOBHOM LIKONE:

BbInycKHMK HAy4YUTCS:

e coOmoAaTh TpaBuia OE30MACHOCTH W OXpaHbl Tpyda mpu pabore ¢ y4eOHBIM H
1abopaTopHBIM 000PYI0OBAHUEM;

® [OHMMATh CMBICI OCHOBHBIX (DM3MYECKHX TEPMHHOB: (HU3UYECKOE Telo, (pu3mueckoe
SIBJICHUE, (PU3NYCCKas BEIMYUHA, STUHUIIBI H3MEPCHHUS,

® pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PEIIUTH MPH TOMOITH (PU3NIECKAX METOJIOB;
aHAJM3UPOBATh OTMENBHBIC ATAIbl NMPOBEICHHUS WCCIEIOBAHWA W WHTEPIPETHPOBATH PE3yIbTATHI
HaOJTI0ICHUI 1 OTIBITOB;

® CTaBUTH OMBITHI MO MCCIEAOBAHUIO (PU3UUECKUX SIBJICHUM WM (PU3UUECKUX CBOMCTB Tel
0€3 HMCTOJIb30BaHMs MPSMBIX U3MEPEHHI;, TTPH 3TOM (hopMyaupoBaTh mpobdieMy/3anady ydeOHOTO
HKCIEPUMEHTa; CcOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTo 00OpyHOBaHHWS; MPOBOAUTH OMNBIT U
(bopMynupOBaTh BHIBOJIBI.

[Ipumeuanue. Ilpu mnpoBeneHuu wucciaenoBaHUS (PU3MUECKUX SBJICHUNH H3MEpUTEIbHbIC
pUOOPHI UCMOJIB3YIOTCS JUIIb KaK JaTYMKU U3MepeHUs (PU3NUecKuX BeTUYHH. 3amicH MoKa3aHuil
MPSIMBIX U3MEPEHUI B 3TOM ClIy4ae He TpeOyercs.

® TIOHMMATh POJIb SKCIIEPUMEHTA B MOJYyYEHUU HAyYHOU HH(pOpMaLuu;

® IIPOBOJAUTH MpsIMble U3MEpeHUs] GU3NYECKMX BEJIMYMH: BpeMs, pacCTOsIHHE, Macca Tela,
o0weMm, cuiia, TemrepaTtypa, arMochepHoe JaBlieHue, BIaKHOCTh BO3/1yXa, HApsHKeHUE, CHila TOKa,
paauanroHHBIA (POH (C UCIONB30BAHKMEM JO3UMETPA); MPU ATOM BBIOMpATh ONTUMAIbHBINA CIOCO0
M3MEpEHUs U HCII0JIb30BaTh MPOCTEHIIINE METO bl OLIEHKU MOTPEUTHOCTENH N3MEPEHU.

[Ipumeuanue. JlrobGas ydyeOHash mporpaMma J0JDKHA OOECIeYMBaTh OBIAICHHUE MPSIMBIMU
M3MEpPEHUSIMU BCEX MEPEUUCICHHBIX (PU3NUECKUX BEIUYUH.

® TPOBOJUTH HCCIIEJIOBAHHE 3aBUCUMOCTEH (U3NYECKHX BEIMYMH C HCHOJIb30BAaHUEM
NpSAMBIX HW3MEPEHM: MpPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHUPOBATH PE3YIbTAThI
MOJIyY€HHOU 3aBUCUMOCTU (PU3MYECKUX BEIMYUH B BUAE TAaONIUIl U TpadUKOB, JeNaTh BHIBOJBI O
pe3ynbTaTaM HcCleOBaHMUs;

® TIPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BETHUWH: MIPH BHITOJTHEHUH W3MEpPEHUI
coOupaTrh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys MPEIIOKEHHOW WHCTPYKLUU, BBIYUCIATH
3HaYEHUE BEIUYMHBI M aHAIM3UPOBATh MOJYYCHHBIE PE3yAbTaThl C Y4€TOM 3a/JlaHHOW TOYHOCTH
U3MEPEHUN;

® aHANM3HUPOBATh CUTYallMU MPAKTUKO-OPHUEHTUPOBAHHOTO XapakTepa, y3HaBaTh B HHX
MPOSIBIIEHUE M3YYECHHBIX (PU3NYECKUX SIBICHUN WM 3aKOHOMEPHOCTEH U MPUMEHSTh UMEIOLIUECS
3HAHUS TSI UX OOBSICHEHHUS,

® TIOHMMATh MPUHIUIIBI JEHCTBUS MAIUH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB, YCIOBUS
ux 6€30I1aCHOTO MCIIOJIb30BaHMs B TOBCEJHEBHOM KU3HU;

® JCMOJB30BaTh MPHU BBHINOJHEHUN Y4eOHBIX 3aJa4 Hay4yHO-TIOMYISPHYIO JTUTEPaTypy O
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(bU3NYECKUX SABICHUSX, CIIPABOYHbIE MaTepHaIIbl, pecypchl IHTEepHET.

BbInyCKHHUK MOJYYUT BO3MOKHOCTH HAYYUThCA:

® O0CO3HaBaTh IICHHOCTb HAYYHBIX HCCICJOBAaHWUN, pOJIb (HU3UKK B PACHIMPEHHU
NpeJCTaBICHUN 00 OKPYKAIOLIEM MHUPE U €€ BKJIAJ B yIy4IICHHE Ka4yeCcTBa )KU3HH;

® JCIIOJIb30BAaTh NPUEMBI MOCTPOCHUS (PU3MUECKUX MOJETCH, MOUCKa U (OPMYTUPOBKU
JI0Ka3aTeNbCTB BBIIBUHYTBIX THIIOT€3 M TEOPETUYECKUX BBHIBOJOB Ha OCHOBE SMIUPUYECKU
YCTaHOBJIEHHBIX (PaKTOB;

® CpaBHHMBATh TOYHOCTHh M3MEPEHUS (HPU3NUECKUX BEITUYMH TI0 BEIIMYMHE UX OTHOCUTEIILHOU
MOTPEUTHOCTH MPU POBEICHUH MPSIMBIX N3MEPEHHIA;

® CaMOCTOSITENIFHO MPOBOJUTH KOCBEHHBIE HW3MEPEHUS W MCCIECNOBAaHHUS (PU3MUYECKHX
BEJIMYUH C UCIIOJIB30BAaHUEM PA3IMYHBIX CIIOCOOOB M3MEpEHUs: (U3UYECKUX BEIHYUH, BHIOMPATH
CpeICTBAa M3MEPEHHUsS C Y4YeTOM HEOOXOAMMOW TOYHOCTHM H3MEpEeHHH, OOOCHOBBIBaTH BHIOOP
cmocoba HM3MEpeHHs, aJeKBAaTHOTO TOCTABJICHHOW 3ajade, MPOBOJIUTH OIICHKY JOCTOBEPHOCTH
MIOJTyYeHHBIX PE3YJIbTATOB;

® BOCIPHUHUMATh WHGOpPMAIMIO (PU3MYECKOTO COJNIEpKAHUS B  HAYYHO-TIOMYJISIPHOMN
JUTEepaType W CPEIACTBaX MaccoBOW HHGOpMAIMH, KPUTHYECKH OLEHUBATh IOJYYCHHYIO
HHGOPMAIIHIO, aHATTM3UPYS €€ Coep)KaHue U JaHHbIe 00 NCTOUYHUKE HH(OpMAaIH;

® co3IaBaTh COOCTBEHHBIE TICHBMEHHBIC U YCTHBIE COOOMIEHHS O (PU3MUYECKHX SBJICHUAX HA
OCHOBE HECKOJIPKAX HCTOYHMKOB HWH(OPMAIMK, COMPOBOXKIATH BBHICTYIUICHHWE IIpE3eHTAIINEH,
YUUTBIBAs 0COOCHHOCTH ayTUTOPHH CBEPCTHUKOB.

MexaHnnuyeckue siBJICHUS

BbpInycKHUK HAy4YUTCH:

® pacrno3HaBaTh MEXAaHWYECKHE SIBICHUS U OOBSCHATh Ha OCHOBE HMEIOIMXCSA 3HAHUMN
OCHOBHBIE CBOWCTBA WJIM YCJIOBHS NPOTEKAHUsS 3TUX SIBJICHHUI: pPaBHOMEPHOE M HEPaBHOMEPHOE
JBMDKEHUE, PAaBHOMEPHOE M PABHOYCKOPEHHOE IMPSIMOJIMHEIHOE IBM)KEHUE, OTHOCUTEIIBHOCTh
MEXaHUUYECKOTO JABMKEHMsI, CBOOOJHOE MaJeHHUE Tell, paBHOMEPHOE JIBUKEHUE IO OKPYXKHOCTH,
MHEpLUs, B3aUMOJEHCTBUE TeN, PEaKTUBHOE IBIKEHHE, Nepefaya JaBJICHUs TBEPIbIMHU TEJIaMu,
KHUJIKOCTSIMA M Ta3aMu, aTMOoc(epHOE MaBICHUE, IUIABAHME TEJ, PaBHOBECUE TBEPIBIX Tell,
UMEIOIIMX 3aKPEIUIEHHYI0 OCh BpalleHUs, KoiebaTelabHOe [BWXKEHHE, PE30HAHC, BOJIHOBOE
JBIKEHUE (3BYK);

® OIMCHIBAaTh U3yYCHHbIE CBOWCTBA TEJl U MEXAHUYECKUE SIBIICHUS, HCIIOJIb3Ysd (HU3NUECKUe
BEJIMYUHBI: IIyTh, IE€PEMEIIEHUE, CKOPOCTh, YCKOpEHHE, NepuoJi oOpallleHus, Macca Tela,
IUIOTHOCTh BEIIECTBA, CWJa (CWJIAa TSXKECTH, CUJIa YIPYTrOCTH, CUJIa TPEHMs), JaBJIEHUE, UMITYIIbC
TeNa, KMHETUYECKas SHEeprus, MOTEHLUAJbHAs >HEprusi, MexaHuuyeckas paboTa, MeXaHUYecKas
MmotHocTh, KITJ] npu coBepiieHny paboThl ¢ HCHOIB30BAHUEM MPOCTOIO MEXaHU3Ma, CHUjla TPEeHus,
aMIUTUTY/a, [IEPUOJ M 4acToTa KojeOaHUM, JUIMHA BOJIHBI U CKOPOCTh €€ PaclpoCTpaHEHus; npu
ONMCAHUU MTPABUIIBHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIIOJB3YEMbIX BEIMYHMH, UX 0003HAUEHUS U
eMHULIBl U3MEPEHMs, HAaXOAUTh (OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (U3UYECKYIO BEIMUYUHY C
JAPYrUMH BEJTMYMHAMM, BBIYUCIATH 3HAUCHUE (PU3NUECKOI BETUUNHBL;

® aHaJIM3MpPOBAaTh CBOMCTBA TeJ, MEXaHUYECKHE SBJICHUS U MPOLECCHl, MCIOJIb3Ys
¢u3nyeckue 3aKOHbI: 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHHUS, MPUHLUI
CYMEPIO3UINK CUll (HaxoKJaeHue paBHojaercTByromen cumbl), |, Il u Il 3akonsr HetoToHa, 3akoH
COXpaHEeHMs MMITyjibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; IpU 3TOM pas3inyarhb
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €r0 MaTeMaTHYECKOE BBIPA)KEHUE;

® paziauyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3NUYECKUX MOJETIeH: MaTepualibHas TOUKa,
MHepLHUalIbHAs CUCTEMA OTCYETA;

e peliaTh 3a/laud, UCHOJB3Yysd (U3UUYECKUE 3aKOHBI (3aKOH COXpAHEHMs SHEPruH, 3aKOH
BCEMHUPHOTO TATOTeHMsA, npuHImn cyneprnoduuuu cui, |, Il u Il 3akonsr HpioToHa, 3akoH
COXpaHEeHMs UMIYINbca, 3aK0oH ['yka, 3akoH [lackans, 3akoH Apxumesna) u GOpMyIbl, CBSI3bIBAIOLIHE
¢u3nyeckue BeNUYMHBI (MyTh, CKOPOCTb, YCKOpPEHHME, Macca Teja, IUIOTHOCTh BEIIEeCTBA, CHUIIA,
JlaBJieHHE, UMIYJIbC TeJla, KHHETUYEeCKas SHEPTHsl, MOTEHIIMAIbHAs SHEPT s, MeXaHn4eckas padora,
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MexaHnueckas momHocTh, KITJl mpocToro mMexanusma, cuiia TPEHHS CKOJBXKEHUs, KO UIIMEHT
TPeHHsI, AaMIUIUTyJa, T[EPHOJl M YacToTa KojeOaHWl, JUIMHA BOJHBI W CKOPOCTH €€
pacnpoCTpaHeHus1): Ha OCHOBE aHAJM3a YCJIOBMS 3aJayd 3allUChIBaTh KPATKOE YCIOBUE, BBIICIATH
(du3nuecKre BEIMYUHBI, 3aKOHBI U POPMYITBI, HEOOXOIUMBIC IS €€ PEIICHHS, TPOBOJIUTh PACYEThI
Y OIICHUBATH PEATLHOCTD MMOJTYU€HHOTO 3HAYCHHS (PU3HUECKON BEITMYHUHBI.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

® CNOJIb30BaTh 3HAHUS O MEXAaHMYECKHUX SIBJICHHUSAX B IIOBCEIHEBHOM JKU3HHU JUIS
obecrnieueHrst OE30MMACHOCTH TPU OOpAIICHUU ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPONCTBAMH, IS
COXPAHEHHUS 3/I0pPOBbS M COOJIIOJIEHUS HOPM 3KOJIOIMYECKOrO IMOBEICHMSI B OKPY)KAIOILIEH Cpelie;
MIPUBOJIUTh TPUMEPHI MPAKTUYCCKOTO HCIIOJIB30BAHUS (DU3MUSCKUX 3HAHHA O MEXaHHYECKUX
SBICHUSAX M (U3MUYECKUX 3aKOHAX; NPUMEPHI HCIOJIb30BAHUS BO300OHOBIISEMBIX HCTOYHUKOB
SHEPTHUH; SKOJOTUYECKHUX MOCIEACTBUI UCCIIETI0BAHNS KOCMUYECKOTO MPOCTPAHCTB;

® pa3nuyaTh TpaHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IMOHUMATh BCEOOIINIA
xapakTep (GYHJIAMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHEHUSI MEXaHWYECKOW DHEpPruH, 3aKOH
COXpaHEHUsI HMITYJIbCa, 3aKOH BCEMHUPHOTO TATOTCHHUS) M OTPAHHMYECHHOCTH WCIOJIH30BAHUS
YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u np.);

® HAaXOJWUTh AaJECKBAaTHYIO MpPENJIOKEHHOM 3amade (U3MUECKyl0 MOJieNb, pa3pelaTh
npo0sieMy Kak Ha OCHOBE MMEIONINXCS 3HAHUM MO0 MeXaHUKE C MCIOJIb30BaHUEM MaTEMaTHUECKOTO
armapara, Tak U py MOMOIIYA METOJIOB OL[CHKH.

TenuioBblie siBJICHUS

BbInyCKHUK HAYYHUTCSH

® pacro3HaBaTh TETUIOBHIE SIBIICHUSI M OOBSCHATH Ha 0a3e MMEIONMIUXCS 3HAHUN OCHOBHBIC
CBOWCTBA WJIM YCJIOBHUSI TPOTEKaHUS JTUX sBIeHUU: muddy3us, m3MeHeHne oObema Ten Mpu
HarpeBaHuu (OXJIaXJEHUHU), OoJsblIas CKUMAEeMOCTh Ta30B, Majas CKUMaeMOCTb XUAKOCTEH U
TBEPJBIX TeEN; TEIUIOBOE PAaBHOBECHE, WCIIAPEHHUE, KOHACHCALMS, IUIABJICHUE, KPUCTAJUIA3alus,
KUIIEHHUE, BIAXHOCTh BO3[yXa, pa3JIMyHble CHOCOOBI Terionepenaun (TerIonpoOBOJIHOCTD,
KOHBEKIIHS, U3ITyYeHHE), arperaTHble COCTOSIHUS BEIECTBA, MOTJIONMIEHUE SHEPTUU TTPU UCTIAPEHUN
KUJKOCTH W BBIIEJICHUE €€ MNpPHU KOHACHCAIMM Iapa, 3aBUCUMOCTb TEMIEPAaTypbl KUIIEHUS OT
JABJICHUS,

® ONUCHIBATh W3YyUYEHHBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS, HCIONb3yd (PU3NYECKHE
BEJINYMHBIL: KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI SHEPIHs, TEMIIEpaTypa, YyAeJbHAas TEIUIOEMKOCTb
BEIECTBA, y/elibHas TEIJIOTA IUIaBJIEHUS, yelIbHAs TEIIoOTa NapooOpa3oBaHusl, yAelbHas TerioTa
CropaHusi TOIUIMBA, KOA()(UIMEHT MOJIE3HOTO ACWCTBHS TEIJIOBOTO JIBUTATENs; MPH ONUCAHUU
MIPaBUJIBHO TPAKTOBAaTh (PU3UUYECKUIN CMBICI HCIIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUECHUS U €AUHUIIBI
U3MEpeHusl, HaXoAuTh (OPMYJbl, CBS3bIBAIOIINE AAHHYK (U3UYECKYIO0 BEIMYUHY C APYTUMU
BEITMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NYECKOM BEITHMUMHBI;

® AHAJIM3MPOBATh CBOICTBA TE€J, TEIUJIOBBIC SIBJICHUS U MPOLIECCHI, UCIOJIb3ys OCHOBHBIE
MOJIOKEHHUS aTOMHO-MOJIEKYJISIPHOTO YYEHUSI O CTPOSHUU BEUIECTBA U 3aKOH COXPAHEHUSI SHEPTUH;

® pa3IuyaTh OCHOBHBIE MPU3HAKM H3YYECHHBIX (DU3MUECKUX MOJeNel CTPOCHHs Ta30B,
XKUJKOCTEU U TBEPABIX TEIL;

® TPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOIB30BaHMs (DU3MUECKUX 3HAHUN O TEIIOBBIX
SIBJICHUSIX;

e pelmarb 3aJayd, HKCIOJIb3ys 3aKOH COXPAHEHUs JHEPIMM B TEIUIOBBIX IPOLIECCAaX M
(dbopMyIbl, CBsI3BIBAIONINE (DU3UYECKUE BETUYHUHBI (KOJTMYECTBO TEIUIOTHI, TEMIIEPaTypa, yIAeIbHas
TEIJIOEMKOCTh BEIIECTBA, yJeNbHAs TEIJIOTa IUIaBIIEHUs, yJelbHas TEeIUioTa MapooOpa3oBaHMs,
ylenbHas TeIioTa CropaHus TOIUINBA, KO3(PPUIIMEHT MOJIE3HOTO AEHCTBUS TEIJIOBOTO JABUTATENS):
Ha OCHOBE aHajM3a YCIOBUS 3aJayd 3aliChIBaTh KPAaTKOE YCIOBHE, BBIACHATH (U3NUYECKUE
BEITUYHHBI, 3aKOHBI 1 OPMYJIBbI, HEOOXOIMMBIE JIsl €€ PELICHUs], TPOBOJAUTH PAaCUeThl M OLIEHUBATH
pEeaNbHOCTh MOJTYYEHHOTO 3HaYeHUS (PU3NIECKOM BETHUMHBI.

BbINyCKHUK IMOJYYHUT BO3MOKHOCTh HAYYUThCH:

® JCTOJb30BaTh 3HAHUS O TEIUIOBBIX SBJICHHIX B MOBCEIHEBHOMN JKU3HH ISl 0OeCTIeUeHUS
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0€30MacHOCTH MPHU OOpalIeHNH ¢ MPHOOpPaMU U TEXHHUYECKUMH YCTPOMCTBAMH, ISl COXPAaHEHUS
3I0POBbsI M COOJIOJICHUSI HOPM 3KOJIOTMUECKOTO TMOBEJEHUS B OKPYXKAIOIIEH cpene; MPUBOAUTH
MPUMEPBI KOJIOTUICCKUX MOCIEICTBUN PabOTHI ABUTATENICH BHYTPEHHET'O CrOPaHUsl, TEIUIOBBIX U
TUPOIIIEKTPOCTAHLIHIM;

® paznMyaTh TPAHUIBl TPUMEHUMOCTH (PU3NYCCKHX 3aKOHOB, TOHUMAaTh BCeOOITUit
xapakrep (GpyHIaMEHTaIbHBIX (PU3UYECKHX 3aKOHOB (3aKOH COXPAHEHHUS DHEPTHH B TEIUIOBBIX
npoiieccax) ¥ OrpaHUYECHHOCTh UCTIOIb30BAHMS YaCTHBIX 3aKOHOB;

® HAXOJWUTh aJCKBAaTHYIO MPEIJIOKEHHOW 3amade (U3MYECKyl0 MOJIeNb, pa3pemiaTh
mpo0ieMy Kak Ha OCHOBE HWMEIONIUXCS 3HAHWKW O TEIUIOBBIX SIBJICHHSIX C HCIOJb30BaHUEM
MaTeMaTHYeCKOTo0 afnmnapara, Tak 1 pyu MOMOIIY METOI0B OLICHKH.

DJleKTpUYeCKHe U MATHUTHBbIE SBJICHUS

BbInyckHUK HAY4YHTCSH:

® Dacro3HaBaTh AIEKTPOMATHUTHBIC SIBJICHUS M OOBSCHATH HA OCHOBE UMEIOIIMXCS 3HAHUM
OCHOBHBIE€ CBOMCTBA WJIM YCJIIOBHS MPOTEKAHUS ITHX SIBJICHUMN: DJIEKTPU3AIIUs TEJl, B3aUMOJCHCTBIE
3aps/IOB, OJJEKTPUYECKHH TOK H €ro JEUCTBUs (TEIUIOBOE, XUMHYECKOE, MAarHuTHOE),
B3aMMOJICHICTBME MAarHUTOB, JJICKTPOMArHWTHAs WHIYKIMS, JCUCTBHE MAarHUTHOTO TIOJISI Ha
MIPOBOJIHUK C TOKOM M Ha JBWKYIIYIOCS 3apPsSHKEHHYIO YaCTHILY, JCUCTBUE JIEKTPUUYECKOTO OIS Ha
3apSOKCHHYI0 YaCcTHIly, AJICKTPOMArHUTHBIE BOJIHBI, TMPSMOJMHEHHOE pacnpoCTpaHEHUE CBETA,
OTpaXeHHE U MPEJOMJICHHE CBETa, AUCIIEPCHSI CBETA.

® COCTaBISITh CXEMBI JJICKTPUYECKUX IIETIEH C TMOCIe0BATeIbHBIM U TapauieIbHBIM
COEJIMHEHUEM DJIEMEHTOB, pa3jinyasl YCIOBHbIE O003HAUEHHUS DJIEMEHTOB AJIEKTPUYECKHUX Ilerei
(MCTOYHMK TOKa, KIIF0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMETP, BOJILTMETP).

® HCIIOJIH30BATh ONTHYECKUE CXEMBI IS TIOCTPOCHHS M300paKEHUN B TUIOCKOM 3€pKajie U
cobuparome TuH3e.

® ONUCBHIBATh HM3YYECHHBIE CBOMCTBA TE€I M JJIEKTPOMATHUTHBIC SBJICHUS, HCHOJb3Ys
¢usznyecKkue BETUYMHBL: DIIEKTPUYECKHM 3apsij, cuila TOKa, OJJIEKTPUUYECKOE HaIpsHKEHHUE,
AIIEKTPUYECKOE COMPOTUBIICHUE, YIEIbHOE COIMPOTUBJICHHE BEIIECTBAa, padoTa 3JIEKTPHUUYECKOTrO
MOJIs, MOIIHOCTh TOKa, (DOKYCHOE pACCTOSIHUE U ONTHYEecKass Cujia JIMH3bI, CKOPOCTh
ANIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa; NPU ONHMCAHUM BEPHO TPAKTOBATH
(bu3nyecKuil CMBICT UCHOJIb3YEMbIX BEMYHH, UX 0003HAUYEHUS U €AMHUIIBI U3MEPEHUS; HAXOIUTh
(bopMyIibl, CBS3bIBAIOIINE JaHHYIO (PM3MUYECKYIO BEJIMUUHY C JPYTUMU BETUYHMHAMHU.

® AHAJIM3MPOBATh CBOMCTBA TEJ, JJIEKTPOMATHUTHBIE SIBJICHHUS U IPOLECCHI, HCIOJb3Ys
(dbu3nyecKre 3aKOHbBI: 3aKOH COXPAaHEHUS 3JEKTPUUYECKOTO 3apsna, 3akoH OMa s ydJacTka LelH,
3akoH J[oyns-JIeHna, 3akoH IPSIMOJIMHEMHOTO pacipOCTPAaHEHUs CBETA, 3aKOH OTPAXKEHUS CBETA,
3aKOH TPEJIOMJICHHSI CBETa; MPU ITOM pa3inyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHAa U €ro
MAaTEeMaTHUYECKOE BbIpaKEHHE.

® NPUBOJUTH NPHUMEPHl MPAKTUYECKOTO HCIOJIb30BaHUA (U3WYECKUX 3HAHUH O
3NIEKTPOMArHUTHBIX SIBJICHUSAX

e pemaTh 3aa4d, UCHOJIB3YS (hru3nueckue 3aKoHbI (3akoH OMa Ui ydyacTKa IemH, 3aKOH
Jxoyns-JIeHna, 3aKk0H NPSIMOJUHEHHOTO PACIPOCTPAHEHHS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH
MpeNoMIIeHHsT CBeTa) M (QOopMynbl, CBsA3bIBalolMEe (U3MUECKHE BEJIMYMHBI (CHja TOKa,
ANEKTPUYECKOE HAMPSDIKEHHE, JJIEKTPUYECKOE CONPOTUBIIEHHUE, YJEIbHOE  COMPOTHUBIICHHE
BEIECTBA, paboTa AIEKTPUUYECKOTO IO, MOIIHOCTh TOKAa, (POKYCHOE PacCTOSIHUE M ONTHYECKas
CHJIa JIMH3BI, CKOPOCTb JJIGKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI U YACTOTa CBETa, (HOPMYIBI
pacyera 3JE€KTPUUYECKOTO0 COMPOTUBIICHHS MPU IMOCIEI0BATEILHOM U MapajlyIeIbHOM COEIUHEHUHU
MIPOBOJHUKOB): Ha OCHOBE aHalW3a yCIOBHUS 3aJaud 3alHChIBaTh KPATKOE YCIOBUE, BBIJICISTH
(busznuecKre BEIUYUHBI, 3aKOHBI U (OPMYITbI, HEOOXOIUMBIE IJIs €€ PELICHHS, TPOBOJAUTH PACUEThI
Y OIICHUBATH PEATLHOCTD MOJYYEHHOTO 3HAYCHUS (PU3MUECKON BEINYNHBI.

BbINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:

® JCMOJB30BaTh 3HAHUS 00 AIIEKTPOMATHUTHBIX SIBICHUSX B TIOBCEIHEBHOW >KWU3HU IS
obecrnieueHns 06€30MacHOCTU MU OOpallleHuu ¢ MPUOOpPaMHU U TEXHUYECKUMHU YCTPOMCTBAMH, IS
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COXpPaHEHHs 3JI0POBbA U COOJIIONEHUS HOPM 3KOJIOIMYECKOIO MOBEICHUS B OKPYKAIOLIEH Cpele;
IIPUBOIUTH IIPUMEPBI BIUSHUS 3JIEKTPOMAarHUTHBIX U3JyYEHUM HA KUBbIE OPraHU3Mbl;

® pa3nuyaTh TPAHUIBI TNPHUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHHUMATh BCEOOIIMN
XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHHMS OJJIEKTPUYECKOTO 3apsjia) |
OTPaHMYEHHOCTb HCII0JIb30BAHUS YACTHBIX 3aKOHOB (3akoH OMa Juis ydacTKa LenH, 3aKoH Jxoyis-
Jlenua u ap.);

® JCIIOJIb30BAaTh NMPUEMBI TOCTPOCHUS (PU3MUECKUX MOJETEH, MOUCKa U (OPMYIUPOBKU
JI0Ka3aTeJIbCTB BBIJIBUHYTBIX TUIIOTE3 M TEOPETUYECKUX BBIBOJOB HA OCHOBE HMIIMPUYECKU
YCTaHOBJIEHHBIX (PaKTOB;

® HAaxXOJWTh AaJICKBATHYIO TIPEIOKEHHON 3amade (QHU3MUECKyI0 MOJeNlb, pa3penarb
nmpoOieMy Kak Ha OCHOBE UMEIOIIMXCS 3HAaHUM 00 DJIEKTPOMAarHUTHBIX SIBIEHUSX C
HCIO0JIb30BAHMEM MaTeMaTUYeCKOro anrapaTa, Tak U Ipy MOMOIIY METO/I0B OLIEHKH.

KBaHnToOBbBIC IBJIeHUSA

BoinyckHUK HayunTCs:

® pAaclO3HaBaTh KBAHTOBbIE SBJIEHHMS M OOBSCHITH Ha OCHOBE MMEIOIIMXCS 3HAHUUN
OCHOBHBIE CBOMCTBa WMJIM YCJIOBUSI NMPOTEKAaHUs 3TUX SBJIEHUN: €CTECTBEHHAas M HCKYCCTBEHHas
PaZvo0aKTUBHOCTb, O-, - ¥ Y-U3Iy4YeHHs], BOSHUKHOBEHHE JTMHEWYATOrO CIEKTpa U3JIyuyeHUs aTOMa;

® ONUCHIBATh H3YYEHHbIE KBAHTOBbIC SBJIEHUS, WCIOJB3YS (QHU3NYECKHE BETUYMHBI:
MaccoBO€ 4HUCIIO, 3apAJ0BO€ YHCIIO, MEpUOJ MoJIypacnaja, dHeprus (OTOHOB; MPH ONUCAHUU
MPaBUWJIBHO TPAKTOBaTh (PU3UUYECKUIN CMBICI HCIIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUECHUS M €AMHMIIBI
U3MEpeHus; HaXoJAWUThb (OPMYJIbl, CBSI3bIBAIOIINE AAHHYIO (U3UYECKYIO BEJIUYUHY C JPYrUMHU
BEJTMYMHAMH, BBIUUCIISTH 3HaU€HUE PU3NYECKON BETUUNHBL;

® aHAIM3MPOBATh KBAHTOBBIEC SIBJIECHUS, HUCIOJB3YS (PU3MUECKHE 3aKOHBl M TOCTYJATHI:
3aKOH COXpPAHEHUs SHEPrHM, 3aKOH COXPAHEHUS HIIEKTPUUYECKOIO 3apsaa, 3aKOH COXPAHEHUs
MaccOBOTI'0 YMCJIa, 3aKOHOMEPHOCTH M3JIy4EHHsI U MOTJIOIIEHUS CBETa aTOMOM, IIPU 3TOM Pa3JIN4aTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MAaTEMaTHUECKOE BbIPAXKEHUE;

e paznuyaTb OCHOBHBIC IPHU3HAKM IUIAHETAPHON MOJENM aToMa, HYKJIOHHOH MoJenu
aTOMHOTO 5/1pa;

® [PUBOJUTH MPUMEPbl IMPOSIBIECHUS B IMPUPOJE M TNPAKTHUYECKOTO HCHOJIb30BAHUSA
PalMOAKTUBHOCTH, SIIEPHBIX U TEPMOSIEPHBIX PEAKLUH, CIIEKTPaIbHOTO aHAIM3A.

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

® CIIOJIb30BaTh IIOJYYEHHbIC 3HAaHUS B IIOBCEJHEBHOM JKM3HM IpU OOpalleHuu c
npubopamMu U TEXHHUYECKUMH YCTPOMCTBAMH (CUETYMK MOHU3UPYIOIIUX YacTUL, JO3UMETp), Ui
COXpaHEHHUs 3JI0POBbsI U COOJIOAECHUSI HOPM KOJIOTHYECKOT0 TIOBEACHUS B OKPYKAIOLIEH cpele;

® COOTHOCHUTb 3HEPTHUIO CBSI3U ATOMHBIX s1/Iep € Ae(hEeKTOM MaCChI;

® [PUBOJUTH NPHUMEPHl BIMSHUA PAJUOAKTUBHBIX H3IyYECHUH Ha >XHUBbIE OPraHU3MBbI;
MOHMMAaTh MPUHLUI JEHCTBUS JO3UMETpa U pa3indaTh YCIOBUS €ro UCHOJIb30BAHHUS;

® [IOHMMAaThb 3KOJOIMYECKHE MpOOJeMbl, BO3HUKAIOIIKME IPU MCIOJb30BAaHUU aTOMHBIX
AJIEKTPOCTAHLUN, U MYTH PELIeHHs] 3TUX MpoOsieM, NMEePCIEeKTUBbI UCIOJIb30BAHUS YIPABISIEMOIO
TEPMOSIEPHOIO CUHTE3a.

JIEeMEHTBI ACTPOHOMMH

BbinycKHHK HayuHuTCS:

e yKka3plBaThb Ha3BaHMWs IaHeT COJIHEYHOW CHCTEMBI; pa3jinyaTb OCHOBHBIE IPU3HAKU
CYTOYHOT'O BpalleHHs 3Be3/1HOro Heba, nBrxeHus JIyHol, CoHIA U MJIaHET OTHOCUTENBHO 3BE3/T;

® TIOHMMATb PA3JIMYUSA MEXKY TEIMOLEHTPUIECKON U TEOLIEHTPUYECKON CUCTEMAMH MUPA;

BbIyCKHHUK MOJTy4YUT BO3MOKHOCTD HAYYHMThCS:

e yKa3plBaTh OOIIME CBOMCTBA M OTJIMYMA IUIAHET 3€MHOM TPYNNBI U IJIAHET-TUTAHTOB,
Manbix Tesl COJTHEYHOM CHCTEeMBl U OOJBLIMX IUIaHET; MOJIb30BATHCS KapToil 3Be3qHOr0 Heba mpu
HaOJI0IEHUSX 3BE3/IHOTO HEOa;

® pa3nuyaTh OCHOBHBIE XapaKTEPUCTHKH 3Be3] (pa3Mep, IIBET, TeMIeparypa) COOTHOCHTh
LIBET 3BE3/bI C €€ TEMIIEPATYPOIl;



pas3iindaTh THIIOTE3bI O MIPOUCXOKACHHUN COJIHEYHOM CHUCTEMEI

CopeprkaHue yyebHoro npegmeta «Pusmka»

du3uka 1 pusnvecKue MeToAbl U3y4eHHus NPUPOIbI

®dusnka — Hayka o mpupoje. duzmyeckue Tena W sBiIeHus. HaOmrogenwe u ommcaHue
¢busnveckux siBieHU. @Ousnueckwii SKcrepuMeHT. MoJenupoBaHue SBICHUH W OOBEKTOB
MIPUPOIBI.

@uU3MYECKUE BEIWYMHBI M HUX H3MEpeHHE. TOYHOCTh W IMOTPEIIHOCTh HU3MEPECHUI.
MexayHapoaHas CUCTEMA €UHULL.

@u3nyecKre 3aKOHbI U 3aKOHOMEpPHOCTH. Pu3nKa U TexHuka. HaydHblii MeTO MO3HAHMS.
Ponb ¢pusuku B popMUpOBaHUN €CTECTBEHHOHAYYHON TPaMOTHOCTH.

Mexannuyeckue siBJeHUs

Mexanudeckoe JABWXKEHHWE. MarepuaibHas Touka KakK MOJeNb (PU3MUECKOro Tea.
OTHOCUTENBHOCTh MEXaHM4YecKoro mABwkeHus. Cucrema otcuera. Dusznueckue BEITHYUHBI,
HEOOXOIUMBIE NJIsi OMHUCAHUs IBWIKEHHS M B3aUMOCBS3b MEXJIy HHUMHU (MyTh, MEpeMelieHue,
CKOPOCTh, YCKOPEHHE, BpeMsl NBIKEHHs). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE
JBUKEeHHE. PaBHOMEpHOE ABMXKeHue No OKpyXHOCTH. [lepBbiit 3akoH HeroToHa n mHepnus. Macca
tena. I[lmotHocTe BemectBa. Cuna. Enuaunel cunbel. Bropoit 3akoH Hprorona. Tpetuit 3akoH
Hrerotona. CBoGomnoe manmenue ten. Cumiia TsDKECTH. 3aKOH BCeMHUpPHOro Tsarotenus. Cuna
ynpyroctu. 3akoH ['yka. Bec Ttena. HeBecomocTs. CBsI3p MeXIy CHIION TSXKECTH M MAccoy Tena.
Huuamometp. PaBHogneiicTByromas cwia. Cuna TpeHusa. TpeHue CKoJibKeHus. TpeHue MOKos.
Tpenue B mpupoJie U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHHs uMITyibca. PeakTuBHOE nBmxkeHWe. MexaHudeckas paboTa.
MomHoctb. DHeprus. [loTeHnmanbHas U KUHETHYECKas sHeprus. lIpeBpaieHue ogHOTO BHUIA
MEXaHMYECKOW PHEPTUHU B APYTroi. 3aKOH COXPAHEHUS MOJHONW MEXaHUYECKON SHEPIHUU.

[IpocThie MeXaHNU3MBI. Y CIIOBHSI PABHOBECHUS TBEPAOTO TeNa, UMEIOLIEr0 3aKPEIVIEHHYIO OCh
nBrokeHusa. MoMeHT cuiibl. LlenTp Tspkectu Tena. Peiuar. PaBHOBecue cui Ha peryare. Peiuaru B
TexHuke, ObITy W mpupoze. llogBuxkHble W HemoJBMXkHbIE OnokH. PaBeHcTBO paboT mpu
MCII0JIb30BAHUU MPOCTHIX MEXaHU3MOB («30J0TO€ MpaBuiio MexaHukn»). Koadduuuent nonesnoro
NEHCTBUSI MEXaHU3MA.

JaBnenue TBepAbIX Ten. Enununel usmepenus naBieHus. CrocoObl M3MEHEHUsS JaBJICHMUSL.
JaBnenue xuakocted U rasoB 3akoH Ilackans. JlaBneHue >KMIKOCTH HAa JHO M CTEHKH COCYJA.
CooOmaromuecs cocyabl. Bec Bozmyxa. AtmocdepHoe naBinenue. M3mepenue armocdepHOro
nasienus. Oneir Toppuuennu. bapomerp-anepoun. ATMochepHOe AaBleHHE Ha Pa3TUYHBIX
BBICOTax. ['mapaBmuyeckue MexaHU3Mbl (Tpecc, Hacoc). JlaBneHue JKHAKOCTH U Ta3a Ha
MOTPY’KEHHOE B HUX Te0. Apxumenosa cuia. [lnaBanue ten u cynos Bo3ayxomiaBanue.

Mexannueckue kojebanus. Ilepwon, wuacrora, ammiautyaa koJsiebanuii. Pe3onaHc.
MexaHnuueckue BOJHBI B OJTHOPOJHBIX cpenax. JliMHa BOJHBL. 3BYK KaK MEXaHUYecKas BOJIHA.
I'poMKOCTH 1 BBICOTA TOHA 3BYKA.

TensioBbie sIBJICHUS

Crpoenue BemecTtBa. ATOMBI U MOJEKYNbl. TeminoBoe IBUKEHHUE aTOMOB M MOJIEKYI.
Huddys3us B razax, KUAKOCTAX M TBEPAbIX TernaX. bpoyHoBckoe aBrkeHue. BzaumopelicTBue
(IpUTSHKEHHE U OTTAIKMBaHKUE) MOJIEKYIN. ATperaTHble COCTOSIHUS BellecTBa. Pa3nuyune B cTpoeHUn
TBEPJIbIX TEN, )KUJIKOCTEU U Ta30B.

TennoBoe paBHOBecue. Temneparypa. CBsizb TeMmIepaTypbl CO CKOPOCTBbEO XaOTHYECKOTO
JBUKEHHSI 4acTull. BHyTpeHHsst sHeprusi. PaGora u Ttemomnepenada Kak crmocoObl M3MEHEHUs
BHYTpeHHEl  sHepruum Tena. TemnonpoBoaHocTh. KouBekuus. M3mydenwe. Ilpumepst
TeIIonepeauu B Mpupoje u Texuuke. KoanuecTBo TemaoThl. Y enbHas TeIIOEMKOCTb. Y IeNbHas
TEIJIOTa CrOpaHusl TOIUIMBA. 3aKOH COXpPaHEHUsI U MPEBPALIEHUS SHEPIMM B MEXAaHUYECKUX U
TEIJIOBBIX Mpolueccax. [lnaBnenne u oTBepAeBaHHE KPUCTAUIMUECKUX TeNl. YAelbHas TemioTa
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mnaBieHus. Mcnapenne u xongeHcanus. lloriomieHue SHEPruu NMpu HCHAPEHUHM KUIAKOCTH U
BBIJICJICHUE €€ MpU KOHAeHcauuu mnapa. Kumenuwe. 3aBUCHUMOCTh TeMIIEpaTypbl KHUIIEHUS OT
JaBJeHus. Y elbHas TeIioTa NapooOpa3oBaHus U KOHIeHcauu. BrnaxuocTts Bo3ayxa. PaboTa raza
npu pacuuperuu. [IpeobpazoBanus sHEprUM B TEIUIOBBIX MalluHax (mapoBasi TypOUHA, JBUTATEh
BHYTPEHHETO CropaHus, peakTuBHbIM asuratens). KIIJ[ TemnoBoit MamuHbL. DKOJOTHYECKUE
POOJIEMBI UCTIOIH30BaHUS TEIIJIOBBIX MAIITUH.

JIeKTPOMArHUTHbIE SIBJIEHUS

Onektpu3as (QU3MYECKUX Tel. B3aumojelcTBUE 3apsoKeHHBIX Tedn. JlBa  pojna
ANEKTPUYECKUX 3apsiioB. [lenMMOCTh 3IEKTPUYECKOTO 3apsiaa. DJIEMEHTApHBIA 3IIEKTPUUECKUMA
3apsal. 3aKOH COXPaHEHMsI DJIEKTPUUYECKOro 3apsiaa. [IpoBOIHUKH, TOTYNPOBOJHUKA U U30JISITOPHI
EKTPUIECTBA. DICKTPOCKON. DIEKTPUIECKOE IMOJIe KaK 0COOBIH BHJ Marepuu. HampsokeHHOCTh
ANEKTPUUECKOTO ToJist. JlefCTBUE 2NEKTPUUYECKOTO TOJIsl Ha dJIeKTpuueckue 3apsabl. Konaencarop.
DHeprus AMEKTPUIECKOTO TOJI KOHIEHCATOPA.

OnekTpuyeckuii TOK. VICTOYHMKM DJIEKTPUYECKOTO TOKa. OJEKTpUYecKas Ienb H €€
cocTaBHble uyacTu. HampaBieHue u ACMCTBUS dyIeKTpUuecKoro Toka. Hocurtenw simeKkTpuyecKux
3apsaoB B MeTawiax. Cuiia Toka. DJIEKTPUYECKOE HAMPSIKEHHE. DJIEKTPUUECKOE COMPOTHUBIICHHE
MPOBOJIHUKOB. ETMHUIIBI COTIPOTUBIICHUS.

3aBUCUMOCTh CWJIBI TOKa OT HampsbkeHus. 3akoH Owma s ydacTKa ILenu. YJIeTbHOE
compotuBiieHne. Peoctatel. IlocnenoBarenbHOe coenuHeHUWE MpPoBOIHUKOB. [lapamnensHoe
COCTMHEHHE MPOBOJHUKOB.

PabGoTta »nmekTpuueckoro moJiS MO TEPEMENICHUIO AICKTPUYECKUX 3apsaoB. MOIIHOCTh
AIEKTPUYECKOTO TOKa. HarpeBanue npoBOJIHUKOB AJIEKTPUUECKUM TOKOM. 3akoH [[xoyns - Jlenna.
DNeKTpUYECKHUEe HarpeBaTeIbHbIE U OCBETUTEIbHBIE MPUOOPHI. KOopoTKOoe 3aMbIKaHHE.

MaruutHOe mosie. Muaykuust MarHUTHOTO moJisi. MarautHoe noje Toka. OmelT Dpcerena.
MarsuTHO€E 10Jie IOCTOSIHHBIX MarHUTOB. MarHuTHoe 1noJie 3eMiii. DJIEKTPOMarHuT. MarHutHoe
MoJ€ KaTyllKu ¢ TOKOM. IIpumeHeHne »snekTpomarHuToB. JleficTBHE MarHMTHOIO TOJIA Ha
MPOBOJHUK C TOKOM M JBIKYIIYIOCA 3apsbkeHHyro yactuily. Cuna Amnepa u cwia JlopeHna.
DIIeKTpOoABUTATENb. SIBICHUE SIIEKTPOMarHuTHOM MHAYKIUs. OnbiTel @apazes.

OnekTpoMarHuTHeie  KojeOanus.  KomebGaTenpHBIM ~ KOHTYp.  DJIEKTPOTEHEpaTop.
Ilepemennniii  Tok. Tpanchopmarop. Ilepemaua srmeKTpUUECKOW HHEPrud Ha PaACCTOSHHE.
ONEeKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA. lIpuHIMIBI pagviocBs3u W TeneBUAeHUs. BiusHue
ANIEKTPOMAarHUTHBIX U3y4YEeHUHN Ha KUBbIE OPraHU3MBI.

CBer — »oanexkTpoMarHutHble BojHA. CKOpocTh cBeTa. MCTOYHUMKM cBeTa. 3aKoH
MPSIMOJIMHENHOIO PACIPOCTPAaHEHUE CBETa. 3aKOH OTpaxeHus cBera. [lmockoe 3epkaiio. 3akoH
npenomiieHus ceera. JIuH3el. DokycHOE paccTOsHUE W ONTHYECKas cuila JUH3BL M300pakeHue
npenMera B 3epkaine u nuH3ze. Onrtuyeckue npubopsl. a3 kak ontuyeckas cucrema. [lucnepcus
cBeta. MHtepdepennus u audpakuus cera.

KBaHnTOBbBIE SIBJICHUS

Crpoenue aromoB. IlmanerapHas mojnenb aroma. KBaHTOBBIM XapakTep MOIJIOLICHUS M
WCITYCKaHHUs CBETa aToMaMu. JInHelyaThle CIEKTPBHI.

OmnsiTel Pe3epdopna.

CocraB artomHoro szapa. IIpoToH, HEHTpPOH M JJEKTpOH. 3akoH OWHIUTEHHA O
MPOMOPIIMOHANIBHOCTH Macchl M JHepruu. JledekT macc M DHEpPrus CBSI3U ATOMHBIX SJIEP.
PamnoaktuBHOCTh. [lepuon monypacnana. Ansda-uznyuenue. bera-uznydenne. ['amma-usnydenue.
Anepubie peakuuu. Mcrounnku snepruu CosiHLA U 3Be3]. SnepHas 3HepreTuka. IKOJOTHUECKHE
mpoOeMbl paboThl AaTOMHBIX JEKTpOocTaHIuil. Jlo3umerpus. BnusHue painoakTUBHBIX U3Ty4eHUN
Ha KUBbIE€ OPraHU3MBbI.

Crtpoenue u 3Boaw0onus BeesieHHoit

I'eonienTpruueckas U reqHoNEeHTpUYecKas CUCTeMbl Mupa. dusnyeckas MpuUpoaa HEOESCHBIX
ten Conneunoit cucremsl. [Ipoucxoxaenune Conneunoit cuctembl. @usndeckas npupojaa CosiHLa U
3Be3. Ctpoenue Beenennoii. OBomtonus Beenennoit. ['unoresa bonbmoro B3pbiBa.

IIpumepHBbIe TeMblI JIA0OPATOPHBIX M MPAKTHYECKUX PadoT



JIaGopaTtopHbie pabOTHl (HE3aBHUCUMO OT TEMATUYECKOW MNPHHAUICKHOCTH) JENATCS
CJIEYIOINE TUIIbI:
1. TIpoBenenue NpsMBIX U3MEPEHUN (PU3NIECKUX BETHUUH
2. Pacyer mo nmoiy4eHHBIM pe3yJbTaTaM MPSIMBIX U3MEPEHUN 3aBUCUMOTO OT HUX IapameTpa
(KOCBEHHbBIE U3MEPEHMUS).
3. HaOmionenne sBICHMH HM TIOCTAaHOBKAa OIBITOB (Ha KAa4eCTBEHHOM YPOBHE) TIO
oOHapyXeHHI0 (PaKTOPOB, BIUSIONINX HA MPOTEKAHUE JTAHHBIX SBJICHUN.
4. VccnemoBaHHe 3aBHCUMOCTH OJHON (PM3WYECKOI BEIMYUHBI OT APYTOM C TPEACTAaBICHUEM
pe3yJabTaToOB B BUJE rpaduka Win TaOIUILIbL.
5. TlpoBepka 3amaHHBIX MPEANOJIOKECHUN (TIpsAMBbIE W3MEpPEeHHs (PU3MYECKHX BEIUYHH H
CpPaBHEHHUE 3aJIaHHBIX COOTHOLLIEHUN MEX/1y HUMH).
6. 3HaAKOMCTBO C TEXHUYECKUMH YCTPOUCTBAMH U MX KOHCTPYHPOBAHHE.
JIrobas paGoyast mporpamMma J0JDKHA MPEyCMaTPpUBATh BBITIOJIHEHUE JTa00paTOPHBIX padoT
BCEX yKa3aHHBIX TUIOB. BpIOOp TeMaTuky U yucna padboT KaKJIOro THUIA 3aBUCUT OT 0COOEHHOCTEN
paboueii nporpammel 1 Y MK.
IIpoBeaenune npsiMbIX H3MepeHuii pu3nyecKNX BeJTHYUH

1. U3mepenune pa3mMepoB Tedl.

2. M3mepeHwne pa3MepoB MajbIxX Tell.

3. M3mepenne Macchl Tema.

4. U3mepenue oobema Tena.

5. W3mepeHue cuibl.

6. M3MepeHne BpeMeHH mporiecca, eproaa KojaeOaHui.
7. N3mepenue TemMrneparypel.

8. N3mepenue maBiieHus BO3yxa B OAJIJIOHE TI0]T TTOPIITHEM.
9. M3mMepeHue cuiibl TOKa U €r0 PeryJupoBaHUE.

10.  H3mepenwue HanpsHKCHUSL.

11.  HV3mepeHwue yriioB MajgeHUs U MPEIOMIICHUS.

12. U3mepenue GOKYCHOTO PACCTOSIHUS JIUH3BI.

13.  HM3mepenwue paauoakTUBHOTO (OHA.
Pacuer mo mnojy4eHHBIM pe3yJIbTATaM MNPSAMbIX H3MEpPeHHiHl 3aBHCMMOr0 OT HHX
napamMerpa (KoCBeHHbIe H3MePeHHUs)
W3mepenue mIOTHOCTH BelllecTBa TBEPIOTO Tea.
Onpenenenue ko3hduueHTa TPEHUS CKOJIbKEHUSL.
Omnpenenenne KeCcTKOCTU MPYKUHBI.
Omnpenenenre BBITATKUBAIOIIEH CHIIBI, ACHCTBYIONICH Ha MOTPY)KEHHOE B KHIKOCTh

el N =

TEJIO.

5. OnpezeneHrne MOMEHTA CHIIBI.

6. M3MepeHre CKOPOCTH PABHOMEPHOI'O JBHIKCHHS.

7. V3MepeHue cpeiHell CKOPOCTH JIBHKCHHUSL.

8. M3mepeHne yCKOpEeHUsT PaBHOYCKOPEHHOTO JIBHYKCHUS.

9. Onpexnenenne paboOThl U MOIITHOCTH.

10. Omnpenenenre 4acToThl KojeOaHui rpy3a Ha IPY>KUHE U HUTH.

11. Omnpenenenre OTHOCUTENBHOM BIaKHOCTH.

12. Omnpenenenre KOJIMYECTBA TEILIOTHI.

13. Omnpenenenue yaenbHOM TEIIIOEMKOCTH.

14. N3mepenue paGoThl 1 MOIIHOCTH JJEKTPUUYECKOTO TOKA.

15.  H3mepeHue cOnpOTUBICHUS.

16. Omnpenenenre ONTUYECKOMN CUITBI JTHH3BI.

17. HccnenoBanue 3aBUCUMOCTH BHITAKUBAIOIIEH CHIIBI OT 00BheMa MOTPY:KEHHOW YacTH
OT IUIOTHOCTH JKMAKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH U MAacChI TeJa.

18. HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS OT XapakTepa TOBEPXHOCTH, €€
HE3aBUCUMOCTH OT ILTOIIA/IH.



Ha0uionenne siBJIeHHiiT M NOCTAHOBKA ONBITOB (HA Ka4YeCTBEHHOM YPOBHE) IO
o0Hapy:KeHUI0 (PaKTOPOB, BJUSIOIINX HA MPOTEKAHUE JAHHBIX SIBJICHHI

1. HabGnronenne 3aBUCHMOCTH TepuoJa KoJIeOaHWd TIpy3a HAa HUTH OT JJIUHBI U
HE3aBUCUMOCTH OT MAaCCHL.

2. HabGmiofeHre 3aBUCUMOCTH TiepHoJa KojeOaHWi Trpy3a Ha TPYKHHE OT MAacChl U
JKECTKOCTH.

3. HabmroneHue 3aBUCUMOCTH JaBJICHUS Ta3a OT 00beMa U TEMIIEPATYPHI.

4. HabmroeHue 3aBUCUMOCTH TEMIIEPATyPhl OCTHIBAIOIIEH BOIBI OT BPEMCHH.

5. HccrnenoBanue sIBIICHUS B3AaUMOCUCTBUS KATYIIKH ¢ TOKOM M MarHMTa.

6. MccrnenoBanue SIBICHUS JICKTPOMATHUTHOW WHAYKIIUH.

7. HabGmroneHue siBIE€HUS OTPAXKEHUSI U IPEJIOMJICHUS CBETA.

8. Halmonenne ssBIeHHUS JUCTIEPCHU.

9. OOHapyxeHNe 3aBHCHUMOCTH COINPOTHUBJICHHS TPOBOJHUKA OT €ro TmapaMeTpoB U
BEIIECTRA.

10.  HccnemoBaHue 3aBUCHMOCTH Beca TeJa B )KHJIKOCTH OT 00beMa MOTpYyKEeHHON YacTH.

11. UccnenoBanue 3aBUCUMOCTH OJHOW (U3MYECKOM BEJIMYMHBI OT JPYrol ¢
MIPEACTABICHUEM PE3yIbTAaTOB B BHJIE rpaduka UK TaOJIUIIBI.

12. HccnenoBanne 3aBUCUMOCTH MacChI OT 00beMa.

13.  HccnemoBanue 3aBHCHMOCTH ITyTH OT BPEMEHU TPH PAaBHOYCKOPEHHOM JIBIDKECHUHU
0e3 HauaIbHOW CKOPOCTH.

14.  HccnemoBaHue 3aBHCHMOCTH CKOPOCTH OT BPEMEHH M ITYTH TPU PAaBHOYCKOPEHHOM
TIBUKCHUH.

15. HccnenoBanme 3aBUCUMOCTH CHUJIBI TPEHHSI OT CHITBI JaBICHUSI.

16.  HccnemoBaHue 3aBUCUMOCTH Jie(hOpMAIIUU IPYKUHBI OT CHJTBL.

17. HccnenoBanue 3aBUCUMOCTH MepUoia KoJieOaHU Tpy3a Ha HUTH OT JJIUHBI.

18.  HccnemoBaHue 3aBUCHMOCTH TMEpHOJIa KOJIEOAHHM Ipy3a HA MPYKUHE OT KECTKOCTH
Y Macchl.

19.  HccnenoBaHue 3aBUCHMOCTH CHJIbI TOKA Y€pe3 MPOBOIHUK OT HANPSKEHHUS.

20.  HccnemoBaHue 3aBUCUMOCTH CHUJIBI TOKA Y€pe3 JIAaMIIOUKY OT HANPSKEHHUS.

21.  VccnepoBaHue 3aBUCUMOCTH Yrjla IPEJIOMIICHUS OT yIJia MaJeHHUs.

IIpoBepka 3alaHHBIX NMPEANOJIOKEeHUH (MpsAMbIe U3MepeHus1t GU3NYecKNX BeJIUYUH U
CpaBHEHHUeE 32/IaHHBIX COOTHOMEeHNH Mexay HuMu). [IpoBepka runore3

1. IlpoBepka runoTe3bl O JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKA KUAKOCTU B TPyOKe OT
TEeMIIepaTyphl.

2. IlpoBepka rumnoTe3sbl 0 NPSAMOI MPONOPIHOHATBHOCTH CKOPOCTU MPH PAaBHOYCKOPEHHOM
JBUKCHHUH MIPOUICHHOMY ITYTH.

3. IlpoBepka runoTe3bl: MpH MOCIEA0BATEIbHO BKIIOUEHHBIX JAMIIOYKU U MPOBOIHUKA HITU
JIBYX TMPOBOJHUKOB HAIPSHKEHUS CKIIAIBIBATH HENb3S (MOXKHO).

4. TlpoBepka mpaBuiia CI0KEHHS TOKOB Ha JIBYX MapauieIbHO BKIIOYSHHBIX PE3UCTOPOB.

3HAKOMCTBO C TEXHHYECKMMH YCTPOMCTBAMHU U MX KOHCTPYHPOBAHHE

5. KoHcTpynpoBaHue HaKJIOHHON TUIOCKOCTH ¢ 3aaHHbIM 3HaueHuem KI1JI.

6. KoHncTpynpoBaHue apeoMeTpa 1 UCIILITAHUE €r0 PadOTHI.

7. COopKka dIeKTpUYEeCKOi 1IeTH U U3MEPEHHUE CUIIBI TOKA B €€ Pa3IMYHBIX Y4aCTKaXx.

8. COopka sreKTpoOMarH1uTa 1 UCTbLITAHUE €ro ACHCTBUS.

9. N3yueHue >NMeKTPUUECKOTO IBUTATENS TIOCTOSIHHOTO TOKA (Ha MOJIEIH).

10.  KosctpynpoBaHME 3JIEKTPOABUraTENS.

11.  KoHcTpyupoBaHHE MOJETH TEIECKOMa.

12.  KoHcTpynpoBaHHME MOJENH JIOJKU C 33JaHHON TPY30M0IbEMHOCTBIO.
13.  OueHka cBO€ro 3peHus U MoA0Op OUKOB.

14.  KoncTpynpoBaHMe MPOCTEUIIEro TeHepaTopa.

15.  H3yueHue cBOMCTB N300paKEHUS B JIMH3AX.
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TemaTn4eckoe IJIAHUPOBAaHUE

dusuka. 7 Kiace

(2 4 B Heaemnto, Bcero 70 yacoB)

Ne /it HasBanue paznena, Temsl KosmmuectBo nabopaTopHble,
4acoB MIPAKTHYECKHE,
KOHTPOJIbHBIE
paboTHI,
AKCKYpCUU
1. Tema 1. Benenue. 4q JI/P-1
2. Tema 2. [lepBoHava bHBIE CBEICHHUS O CTPOCHUH | 6 1 JI/P-1
BEIECTBA
3. Tema 3. B3auMmoneiicTBue Ten 23 9 JI/P-5
K/P -2
4, Tema 4. JlaBneHue TBEpABIX TeJ, KUIKOCTeW u | 21 4 JI/P-2
ra3oB K/P-1
5. Tema 5. PaboTa 1 MOIIHOCTb. DHEPrHUs. 134 JI/P-2
K/P-1
6. [ToBTOpEHME 34
®du3nka. 8 kiace
(2 gaca B Hemesro, Bcero 70 yacoB)
Ne /i HasBanue paszaena, Tembl KosmuectBo n1abopaTopHbIE,
4acoB MIPaKTHYECKHUE,
KOHTPOJIbHbBIE
paboTHI,
AKCKYpCUU
1. Tema 1. TeruioBbie SBIICHUS 2349 JI/P-3
K/P-2
2. Tema 2. DnexTpuueckue IBICHUS 294 JI/P-5
K/P-1
3. Tema 3. DneKTpoMarHuTHbIE SIBICHHUS. S5q JI/P-2
K/P-1
4. Tema 4. CBeTOBbBIE SBJICHUS 104 JI/P-1
5. ITosTOpEHNUE 34
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dusuka. 9 kinace

(3 gaca B Hexento, Bcero 102 yacoB)

Ne ii/m HasBanue pasneina, Tembl KosmuecTBo nabopaTopHbIE,
4acoB NPaKTUYECKHUE,
KOHTPOJIbHBIE
paboTHI,
OKCKYPCHHU
1. Tema 1. 3aKOHBI B3aUMOIEHCTBUS U IBUKEHUS 344 JI/P-2
K/P-2
2. Tema 2. Mexanndeckue kojieOaHHsI U BOJIHBI. 3BYK 16 4 JI/P-1
K/P-1
3. Tema 3. DeKTpOMarHUTHOE TIOJIE 26 1 JI/P—2
K/P-1
4. Tema 4. CtpoeHue aToMa 1 aTOMHOTO sApa 184 JI/P-2
K/P-1
5. Tema 5. Ctpoenue u 3BoJrormsi BeeneHHoi 6 g K/P-1
6. [ToBTOpEHME 249
MNoanucaHo ungposon
Caxaukas A udp
nopgnucbto: Caxaukas
EﬂeHa EneHa CepreesHa
Hata: 2021.06.24 09:29:57
CepreeBHa . 04'00
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