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PE3yJIbTaTLI 0CBOEHHUA y‘-lEﬁHOI‘O npeamMmera

BbINyCKHUK Hay4YUTCS:

cobsrojaTh TipaBUsIa 6e30MacHOCTH U OXPaHbI TPY/ia TPy paboTe ¢ yueOHBIM 1 1abOpaTOPHBIM 000PYZOBaHUEM;
TIOHUMAaTb CMBIC/T OCHOBHBIX (PU3MUECKUX TEPMHUHOB: (hHU3HUUeCKoe Teso, pusrueckoe siBjieHue, (pusnueckasi BeJTMUMHA, eMHHULBI U3MEPEeHUS;

pacro3HaBaTth NPob/IeMbl, KOTOPble MOXKHO PEIlUTh MPH MOMOIIY (GHU3UUYeCKUX METO/I0B; aHa/IM3UPOBaTh OT/e/bHbIe ITarlbl
TIPOBe/IeHUs UCC/IeZIOBaHMM U MIHTEPIPEeTHPOBATh Pe3y/ibTaThl HaO/IF0[eHUH U OTTBITOB,;

CTaBUTD OTIBITHI TI0 UCCIe0BAHNIO (PU3MUECKUX SIBJIEHUH WK (U3HUECKUX CBOWMCTB Tesl 6e3 MCII0/Tb30BaHUs MPSMBIX N3MepeHUH; TPy
5TOM (OpMY/TUPOBATh NMPObJIEMy/3a/jauy yuebHOTro SKCIiepuMeHTa; COOMpaTh YCTAaHOBKY M3 MPeJ/I0XKEHHOT0 000py10BaHusl; TPOBOJUTh
OTIBIT ¥ POPMYJ/IMPOBATh BBIBOJBI.

[Tpumeuanue. [Tpy npoBeseHNN MCCIef0BaHNs (PM3NUECKUX SIBJIEHHH W3MepUTe/bHbIe TIPUOOPHI UCIOB3YIOTCS JIUIIb KaK AaTUUKH
M3MepeHus: PU3NUeCKUX BeJIMUYMH. 3alvCy TIOKa3aHHW TIPSIMBIX MU3MePeHHUH B 3TOM C/lyuae He TpeOyeTcsl.

IMOHKUMATh POJIb SKCIIEPUMEHTA B MMOJIyUEeHHUN HaquOﬁ I/IH('I)OpMaL[I/II/I;

TIPOBO/TUTH TIPSIMbIe U3MepeHus ((M3UUeCKUX BeJTMUMH: BPeMsi, paCCTOsIHUAE, Macca Tefa, 00beM, CHsla, TemriepaTtypa, atMocdepHoe
JlaBjieHue, BIa)KHOCTh BO3/lyXa, HamnpspKeHue, CHjla TOKa, PaJUaliuoHHLIN (POH (C MCI0/Ib30BaHKEeM [I03UMeTpa); TPU 3TOM BbIOMpAaTh
OINTHUMabHBIN CTI0CO0 M3MepeHUsT U UCITO/Ib30BaTh MPOCTEHIIIe METO/IbI OI[€HKH TIOrPeITHOCTel U3MepPeHH.

[Tpumeuanue. JTrobast yueGHasi mporpaMma /10/DKHa 00ecrieurBaTh OBJIaZieHHe MPSIMBbIMU U3MEePeHUsIMU BCeX TIepeUrCIeHHBIX (PU3NUeCKUX BeTUUHH.

TIPOBO/IUTH UCC/IeZlOBaHUe 3aBUCMMOCTeN (PU3NUecKUX BeTMYMH C UCII0/Ib30BaHUEM TPSIMBIX U3MepeHU: TIPU 3TOM KOHCTPYHUPOBaTh
yCTaHOBKY, (PMKCUPOBATh Pe3y/bTaThl OTyUeHHOW 3aBUCUMOCTH (pr3MUeCKUX BeJIMUMH B BU/le Tab/HLl ¥ rpaMKoB, /1e/1aTh BEIBO/IBI
TI0 pe3yJsibTaTaM MCC/Ie[lOBaHuS;

MPOBOAWUTH KOCBEHHLIE U3MEPEHUA (I)I/IBI/I‘-IECKI/IX BE@/IMUMH: I[PH BbIITOJITHEHUN H3Mep6HHﬁ CO6I/IpaTb SKCIIepUMEHTA/IbHYHO YCTaHOBKY,
clenysa HPEAHO)KEHHOﬁ WHCTPYKLNWH, BBIUMC/IATE 3HAUEHHE BEJIMUYKMHBI U aHA/IM3WPOBATh IMMO/IyYeHHbIe Pe3YyJ/IbTaThbl C YUETOM BHAaHHOﬁ
TOUHOCTHU HBMEPGHHﬁ;



dHA/TU3WPOBATh CUTYydlJUM ITIPAKTUKO-OPHUEHTHPOBAHHOI'O XdPdKTePd, Y3HABATh B HUX ITPOsAB/IEHHE N3YyUeHHbIX Cl)HSHHECKHX SIBJIEHUI
Wi 3aK0HOMepHOCTEf/JI W TIPUMEHSATE UMEROIIeCsa 3HaHUA A1 UX 06LHCHEHI/IH;

TOHUMATh TIPUHLIUIIBLI IeHCTBHYS MaIlIWH, TTPUOOPOB ¥ TEXHUUECKUX YCTPOMCTB, YC/I0BUS UX 6e301acHOr0 UCITO/Ib30BaHUS B
TOBCeIHEBHOM JKU3HU;

WICTIO/Tb30BaTh MPH BBITIOJTHEHWHU YUeOHbIX 3a/jau HayYHO-TIOMYJ/ISIPHYIO IUTePaTypy O PU3NUecKuX sSIBJIeHHUsIX, CTIPaBOUHbIe
MaTepuabl, peCcypchbl VIHTepHeT.

BbINyCKHUK NOJIYYHT BO3MO)KHOCTb HAYUHUThCSA:
0CO3HaBaThb L[eHHOCTh HAyYYHBIX MCC/Ie0BaHUH, POJIb (GU3UKU B PaCLIMPEHNH MPeCTaBIeHr 00 OKpYy>KaroleM MUpe 1 ee BKJIasZ B
yJlyullleHhe KauecTBa )KU3HU;

HCIO0JIb30BAaTh IpUEMBI ITOCTPOEHWA (1)I/I3I/ILIGCKI/IX MO,E[EJ'IEI‘/JI, IIOMCKa U ¢)OPMYHHPOBKH A0Ka3aTe/IbCTB BBIABUHYTHIX 'MIIOTE3 U
TeopeThuyeCKHX BbIBO/IOB HAa OCHOBe SMIITMPHUYECKH YCTAaHOBJ/IEHHBIX d)aKTOB;

CpaBHMBATh TOUHOCTb M3MepeHUs (Pr3NUeCKrX BeJIMUYMH I10 BeJIMYMHE X OTHOCUTE/IbHOW MOTPeLHOCTH NPY NIPOBeIeHUH NIPSIMbIX U3MepeHUl;

CaMOCTOATE/IbHO IIPOBOJAKWTE KOCBEHHbIE M3MepeHUA U UCC/Ie0OBaHUA (bI/IBI/II—IECKI/IX Be/IMUHH C MCI10/Ib30BaHWMEM DA3/IMUYHBIX C1Ioco60B
HN3MepeHus (1)I/I3I/IIJECKI/IX BeJIMYHH, BBIGI/IpaTB CpeaCTBa U3MEPEHUS C YyUHeTOM H606XO,E[I/IMOI‘/JI TOUYHOCTHU H3Mep6HHﬁ, 000CHOBBIBATh
BIJI6O]) criocoba HU3MepeHHs, aJ€eKBaTHOI'O [OCTaB/IeHHOM 3dafiaye, TIPpOBOAWTL OLIEHKY JOCTOBEPHOCTHU IMOJTYUE€HHBIX PE3YyJ/IbTATOB;

BOCIIPUHMMAaTh MH(POPMaL1I0 (U3NUeCKOro COZlep>KaHus B HayYHO-TIOMY/ISIPHOM JITepaType U CpeicTBax MacCOBOW MH(OPMaLUH,
KPUTHUYECKU OLIEHUBATh TIOJTyYeHHYI0 MH(POPMALUIO0, aHa/IM3UPYs ee CoZiep>KaHue U IaHHble 00 UCTOUYHHKe UH(OpMariuy;

co3/jaBaTh COOCTBEHHbIE MMMChMEHHBIE U YCTHBIE COOOIIEHUS 0 (GPU3NUECKUX SB/IEHUSX Ha OCHOBE HECKOJIbKUX UCTOUHHUKOB
WH(OPMaLIH, COTIPOBOXK/IaTh BHICTYTUIEHHE TIpe3eHTalfeid, yUMThIBasi 0COOEHHOCTH ayJUTOPHUU CBEePCTHHUKOB.

MexaHn4yecKHe SABJI€HUA
BbInyCKHUK HAy4YUTCA:
paCHO3HaBaTI: MeXaHUYeCKHue AB/1eHUs U O6T>HCHHTI: Ha OCHOBe I/IMEIOH_[I/IXCH 3HaHI/II‘/JI OCHOBHBIE CBOI‘/JICTBEI NN yCJ'IOBI/IH HpOTEKaHI/IH 9TUX

SIBJIEHUI: PaBHOMEDHOE M HEDABHOMEPHOE NBH>XEHKE, DABHOMEPHOE M PABHOYCKODEHHOE HpHMO]’IHHEﬁHOE ABO)KeHHe, OTHOCHUTE/IbHOCTDb
MeXaHH4YeCKOIro ABM>XeHMH s, CBO60,£[HO€ najgeHue Tejl, pdABHOMEPHOE NBM)KEHHKE IT0 OKPY>XXHOCTH, UHEPLIVs, B3HHMO,£[EI>’ICTBHE TeJI, p€aKTHBHOE



[IBIDKeHUe, Tiepe/jaya /laB/eHus TBepAbIMU TeJlaMu, )KUJKOCTSIMU U ra3aMu, aTMocdepHoe /laB/ieHue, IjlaBaHue TeJjl, paBHOBeCHe TBepAbIX
TeJl, UMEIOIINX 3aKperyIeHHYH0 OCh BpallleHusi, KojebaTe/lbHOe /IBUKeHNe, pe30HaHC, BOJTHOBOE JBWKeHHe (3BYK);

OIKMChIBaTh U3yUYeHHbIe CBOMCTBA Te/l U MeXaHUuUeCKue sIB/IeHUs], UCo/b3ysl (pr3rdecKre BeIMYUHBL: Iy Thb, llepeMelljeHre, CKOPOCTb,
yCKOpeHue, 1eproj, obpalijeHusi, Macca TeJa, IJIOTHOCTh BelljecTBa, Cuila (CU/a TSDKeCTH, Cila YIIPYroCTH, CUjla TpeHusl), aBJieHre, UMITYJIbC
TeJla, KWHeTHUecKasi SHeprusi, MoTeHL[|a/lbHasi SHeprusi, MexaHuueckasi paboTa, MexaHuueckasi MoIiHocTb, KIT/I ripu coBepiiieHuH paboThl C
WCII0/Tb30BaHHEM TIPOCTOTO MeXaHU3Ma, CUjla TPeHUsl, aMIUTUTY/1a, IePUO0/, U YacToTa KoyiebaHuM, yIiHa BOJTHBI U CKOPOCTH ee
pacrnpocTpaHeHust; TIPY OMMUCAHUM MTPAaBWILHO TPAKTOBATh (PM3MUECKUI CMBIC/ UCTIO/Ib3yeMBbIX BeJIMYMH, UX 0003HAUeHUS U eJMHULIbI
M3MepeHHsi, HaXOUTb ()OPMYJIbI, CBSI3bIBAIOLLHE JAHHYIO (PM3UUECKYIO BeJTMUMHY C IDYTHMH BeJTMYMHAMU, BHIYMC/ISTH 3HAaUeHHe
¢bur3ruecKoil BeJIMUNHBI;

aHa/IM3UpOBaTh CBOMCTBA TeJsl, MeXaHU4eCKre SIBJIeHUs] U MPOLIeCChl, UCTO/b3Ysl (pU3MUYeCcKre 3aKOHbI: 3aKOH COXPaHeHUs] SHepIrUy,
3aKOH BCEMHPHOTO TATOTeHUs], IPUHLUI CyTIepro3vLuU Cu (HaxoKAeHue paBHoelcTByomelt cusbl), I, 1T v 111 3akoHsl HetoTOHa,
3aKOH COXpaHeHMsl UMITyJIbCa, 3aKOH I'yKa, 3akoH [lackasns, 3akoH ApxuMeia; IIPH 3TOM pas3/inyaTh C10BeCHYIO (hOPMYJ/IMPOBKY 3aKOHA
Y ero MaTeMaTHueCKoe BbIpaykKeHUe;

Pa3/indyaTb OCHOBHBIE MMPU3HAKHN U3YUYE€HHbIX (I)I/IBI/I‘-IECKI/IX MOAEHEﬁZ MdaTepHa/IbHdsA TOUKd, HHEDPLMA/IbHAA CUCTEMa OTCUETd,

pelliaTh 3aflauu, UCTIONb3Yys (pU3nUecKre 3aKOHbI (3aKOH COXpaHeHUs1 IHePTUU, 3aKOH BCEMHUPHOT'O TATOTeHUsI, PUHLIUI CYTIePIIO3UL[UN CUJI,
I, I u I1I 3akoHbl HbIOTOHA, 3aKOH COXpaHeHUsT UMITYJIbCa, 3aKOH I'yKa, 3aKoH Ilackarssi, 3akoH Apxume/ia) U GopMyJibl, CBS3bIBatOII[1e
¢bu3nueckre BeIMUnHbI (TTyTh, CKOPOCTh, YCKOPEHUe, Macca TeJla, TVIOTHOCTh BelllecTBa, CUJa, JaB/ieHre, UMIY/bC Tefla, KUHeTHYecKast
9HEpPrusi, MOTEeHI[Ua/IbHas SHEPTHs], MeXaHHuecKasi paboTa, MexaHuueckast MoIHOCTb, KIT/I mpocToro MexaHu3ma, CHla TPEHHsT CKOJIbXKEHUS,
KO3 PULIMEHT TPeHUs], aMITTUTY/Ia, TIEPUO/] U YacTOTa KojieOaHUH, /I/TMHA BOJTHBI M CKOPOCTD €€ pacrpOoCTPaHeHUs ): Ha OCHOBe aHajin3a
YCJIOBHSI 3a/]auil 3alMChIBaTh KpaTKOe YC/I0BUE, BbIIENSTh (hU3UUeCcKre BeJTMUUHBI, 3aKOHBI U (JOPMY/JIbI, HEOOXOIUMbIE /IJISl ee PellleHus],
MIPOBO/IUTH pacueThl U OLIeHWBATh PearbHOCTD MOJIyYeHHOT0 3HaUeHUst (PU3MUeCKOl Be/TMUKHbI.

BI:Il'lyCKHI/IK MOJIYYUT BO3MO)XHOCTb HAYUYHUTbLCH:

WICTI0/Tb30BaTh 3HAHUS O MeXaHMUeCKUX sIBJIEHUSIX B IOBCeAHEBHOM >KU3HHM [71s1 0OecrieueHus1 6e301acHOCTH MpH o0OpaleHny ¢ mpubopamu
Y TEXHUUYECKUMU yCTPONCTBAMH, /ISl COXPAHEHUs 3/I0POBbs U COOTIO/IeHHsI HOPM 3KOJIOTMUYeCKOro TIOBe/IeH!sI B OKpY Karollel cpefie;
TIPUBO/IUTH MIPUMeEPbI IPAaKTUUECKOTO UCTIOIb30BaHUs (PU3NUYeCKUX 3HaHWM 0 MeXaHUUeCKUX SIBJIeHUSIX U (U3NUYeCKUX 3aKOHAaX; MpUMepbl
WCII0/Tb30BaHUSI BO30OHOB/ISIEMBIX UICTOUYHUKOB SHEPTHH; SKOJIOTMUECKUX MOCIe[CTBUM UCC/IeJ0BaHUS KOCMUYeCKOT0 TIPOCTPAHCTB;

pa3/iuyaTh rpaHULbl TPUMEHUMOCTH (PH3UYeCKUX 3aKOHOB, TOHUMATh BCeoOLHi xapakTep ¢yHJjaMeHTa/lbHbIX 3aKOHOB (3aKOH COXpaHeHHst
MeXaHWYeCKOU SHepryy, 3aKOH COXpaHeHUs] UMITY/IbCa, 3aKOH BCEMUPHOIO TATOTEHUS]) U OTPaHUUYEeHHOCTb UCIT0/Ib30BAHUS YaCTHBIX
3aKOHOB (3aKoH ['yka, Apxumesa u 7ip.);



HaXOJWTh a/IeKBaTHYIO TIPe/IJIOKeHHOH 3a/jaue pr3ndecKyro Mojiesib, pa3peliaTs pobsieMy Kak Ha OCHOBE UMEROIXCS 3HaHHUH TI0 MeXaHUKe
C UCI0/Ib30BaHWeM MaTeMaTUUYeCcKoro anrapara, Tak U IIpy [OMOLLY MeTO/,0B OLIeHKH.

Ten1oBbIe AB/IeHUA
BbInyCKHUK HAy4YHUTCS:

pacrio3HaBaTh TeIIOBBIE sIB/IEHUS U 00BSCHATH Ha 0a3e MMEIOINXCs 3HAHUIM OCHOBHBIE CBOMCTBA WM YCJIOBUS TTPOTEKAHHS 3TUX SIBJIEHUH:
muddy3us, u3MeHeHre 00beMa TeJsl IPU HarpeBaHUM (OX/IaXK/eHUH), O0/IbIIasi CKUMaeMOCTh ra30B, Masiasi CKUMaeMOCTh >KUAKOCTel U TBeP/bIX
TeJI; TeTVIOBOe paBHOBeCHe, UCTiapeHne, KOH/|eHCallys, T/1aBieHre, KpUCTalIi3aliyis, KUMeHe, BJIaKHOCTb BO3/IyXa, pa3/IMuHble CTIOCOObI
Teruionepezauy (Tera0NnpoBOJAHOCTb, KOHBEKLIYSI, U3/TyYeHNe), arperaTHble COCTOSIHUS Bell|eCTBa,0r/I01|eHre SHePIUU IPU UCIlapeHnr
JKUKOCTH U BbiJIeJieHUe ee TPU KOHZeHCalliy Mapa, 3aBUCMMOCTh TeMIlepaTypbl KATIEHUSI OT /laB/eHMs;

OINMCbIBATh U3yUE€HHbIE CBOICTBA TeJ U TeIlJIOBbIe ABJIeHUA, UCII0JIb3YS Cl)I/IBI/I‘-IECKI/Ie BeJ/IMUMHBI: KOJIMUECTBO TEIVIOThI, BHYTPEHHAA
SHeprus, TeMriepaTtypad, yJAeJlbHdsa TEIIJIOEMKOCTb BelleCTBa, YA e/IbHAA TEIVIOTa IVIaB/I€EHU, yAe/IbHas TerjioTa Hap006pa3OBaHI/IH, yAe/lbHas
TeIri0Ta CropaHuvs TOIL/IMBa, KOBCl)Cl)I/IL[I/IEHT I10J71e3HOIr'o ,E[Ef/iCTBI/IH TeIlJIOBOT'O ABUIaTe/isd; Py OIMMKMCAaHKWH IIPABUJIBHO TPAKTOBATH d)HBI/I‘-IECKI/Iﬁ
CMBICJT UCITOJIB3YEMbIX BE€JIMYUH, UX obo3HaueHus U €IUHULBI U3MEPEHUS, HAXOAUTb Cl)OpMy'JIbI, CBA3bIBAIOIIIME NAHHYIO Cl)I/IBI/I‘leCKy}O
Be€/IMUMHY C ADYTUMH BeJIMYWMHAMU, BBIYHUC/IATL 3HAUEHHE (1)H3Hq€CKOﬁ BeJIMYHHBI;

dHaJ/IM3MPOBATh CBOICTBa TeJI, TEIIJIOBbIE SABJJI€HHS W MPOLIECChI, UCII0J/Ib3ys OCHOBHLIE I10/I0’KEHUA dATOMHO-MOJIEKY/IAPHOI'O YYeHUs O
CTPO€HHH BeleCTBd Y 3dKOH COXPAdHEHUWA SHEPIUH;

pa3nuuaTh OCHOBHbIE TIPU3HAKY U3yUeHHbBIX (PM3UUECKUX MOJesiell CTPOeHHUs ra30B, )XUJKOCTel U TBePAbIX Tel;
TIPUBO/IUTH MIPYMePbI MPAKTUUeCKOT0 UCTIOIb30BaHUs (M3NUeCKUX 3HAHUM O TeT/IOBLIX SIB/IEHUSIX;

peliaTh 3aflauu, UCT0/b3ys 3aKOH COXPaHeHUsI SHePTyH B TeTJIOBBIX Mpolieccax U ¢(opMyJibl, CBSI3bIBaroLMe (PU3nyecKrie BeJIMUMHbI
(KoTMuecTBO TEIJIOThI, TeMIepaTypa, ye/lbHasi TEeNJIOeMKOCTb BellleCTBa, yZe/bHas TelyioTa IlaB/ieHus], yJeabHas TerioTa
rapooOpa3oBaHusl, y/je/ibHasi TeTIoTa CrOpaHus TOTUIMBA, KO3 hUIMEHT MOIe3HOTO /IeHCTBUS TEIJIOBOTO IBUTATe/IsT): Ha OCHOBE aHa/M3a
YCJIOBUS 3a/lau¥ 3alUChIBATh KPaTKOe YCIOBUe, BbIIeATh (hM3NUeCcKre BeJIMUUHBI, 3aKOHbI ¥ (POPMYJIbl, HeOOXOJUMBIe [I7IsI ee PelleHus],
MPOBO/IUTH pacyeThl 1 OLIEeHUBATh PeasibHOCTb MOTYUYeHHOT0 3HaueHus1 (PU3nUecKor BeJTMUUHbI.

BbIHYCKHI/IK MOJTYyYUT BO3MO)XHOCTb HAYUUTHCH:



WCTI0/Tb30BaTh 3HAHUS O TETJIOBBIX SIBJIEHUSIX B TIOBCeJHEBHOM >KU3HM [j1s1 0OecrieueHus: 6e301acHOCTH MpH o0palieHny ¢ pubopamu
Y TEXHUUYECKUMU yCTPONCTBAMH, /ISl COXPAHEHUs 3/I0POBhs U COOTIO/IeHHsI HOPM 3KOJIOTMUYeCcKOro TIOBe/IeHHsI B OKpY Karolllel cpefie;
TIPUBO/IUTH TIPUMEPBI IKOJIOTHUECKUX TTOC/Ie[CTBUM pPabOThI IBUTaTe/Ieli BHYTPEHHEr0 CrOPaHUs, TeTUIOBBIX U TUPO3JIeKTPOCTAHIHIA;

Pa3/indyaTh IrpaHUL]bl IPUMEHUMOCTH Cl)I/IBI/I‘—IECKI/IX 3dKOHOB, TTOHMMAThb BCEOGLL[I/Iﬁ XdpakKTep d)YH,E[aMeHTaJIBHLIX d)HBI/IIJECKI/IX 3dKOHOB
(BHKOH COXpaHEHMs SHEePTrrUr B TEIJIOBBIX HPOHECCHX) " OrpaHUYE€HHOCTD MCITI0/Ib30BAHHS YdCTHBIX 3dKOHOB;

HaXO/IUTh a/IeKBaTHYIO TIPe/IJI0’KeHHOM 3a/iaue (GH3UUYeCcKy0 MO/iesib, pa3peliaTh MpobiemMy Kak Ha OCHOBe UMEIOLIUXCSl 3HAaHUM 0
TETJIOBBIX SIBJIEHUSIX C UCTI0/Ib30BaHUEM MaTeMaTH4yeCcKOro arirapaTa, Tak ¥ IPU MOMOIIM MeTO/J0B OLIeHKH.

J/IeKTpHYecKHe U MarHUTHBIE SIBJIeHUS
BbINyCKHUK HAy4YUTCA:

pacro3HaBaTh 3/IeKTPOMAarHUTHbIE SIBJIEHHS] U 0OBSCHITH HA OCHOBE MMEIOIIMXCSl 3HAHMIM OCHOBHBIE CBOMCTBA W/ yC/I0BUSI ITPOTEKaHUS
9TUX sIBJIEHUM: 3/1IeKTpU3aLIKs TeJl, B3aUMO/IeHiCTBUe 3apsioB, 37IeKTPUUECKHUI TOK U ero elCTBUS (TeryioBoe, XMMUYeCKoe, MarHUTHOe),
B3aUMO/IeMICTBYe MarHUTOB, 3/1IeKTPOMarHUTHast UHAYKLIYS, eliCTBe MarHUTHOTI'O 110J1 Ha MPOBOZAHKK C TOKOM U Ha [BWKYILYHOCS
3apsPKeHHYIO YacTHLy, JeHCTBHe 3/1eKTPUYeCKOro MOJIsl Ha 3apsDKeHHYH0 YacTULly, 371eKTPOMarHUTHbIE BOJIHBI, IPSIMOJIMHEeHOoe
pacripocTpaHeHre CBeTa, OTpakeHHe U MpejioM/IeHre CBeTa, MCIepCcHsi CBeTa.

COCTaBJ/ISITh CXeMbI 3/IeKTPUUYECKUX Lielel ¢ Moc/aej0BaTe/IbHbIM U Napasiie/lbHbIM COeJMHeHeM 3JIeMeHTOB, pas/inuasi yC/I0BHbIe
0003HaueHUsI 3/IEMEHTOB 3/IEKTPUYECKHX Lierell (MCTOUHHK TOKa, K/TF0Y, Pe3HCTOP, PeoCTar, IaMIT04YKa, aMITIePMeTp, BOJITMETP).

WCTIO/Tb30BaTh ONTUUECKHe CXeMbI JI7Is TOCTPOeHUsT N300pa’keHH B TIJIOCKOM 3epKasie U cobrparoliei 1uH3e.

OIMUCBIBATH U3YyUEHHbIE CBOICTBA TeJI U 3JIEKTPOMArHUTHBIE SABJIEHHS, UCITIOJIb3YS (I)I/I3I/I‘JECKI/IG BeJIMUHHBI: BHEKTPI/I‘JQCKI/Iﬁ 3apsd/, Chid TOKd,
3JIEKTPpUUEeCKOe HAIIpsDKeHUe, S/IEKTPUUYEeCKOe COINPOTHBJ/IEHHWE, Y/ie/IbHOE COIIPOTHUB/I€EHHE BeIllleCTBa, pa60Ta 3JIGKTPHUYECKOT'O I10J14, MOIIHOCTb
TOKa, CbOKYCHOE PaCCTOsSTHHE U OIITUYECKas CHJid JIMH3bI, CKOPOCTb 3JIEKTPOMAIrHUTHBIX BOJIH, AJ/IMHA BOJIHBI M UaCTOTA CBETA; MMTPKX OITMCAHHNU
BE€PHO TPAKTOBATb (l)H3H‘I€CKHfI CMBIC/T UCIT0J/Ib3YEMBIX BE&JIMYUH, UX 0003HaueHUS U €IWMHHWIbI U3MEPEeHNs; HaXOOWUTb (bOpMYJ'II)I,
CBsA3bIBAIOIIIME NaHHYIO (I)PBHHECKYIO B€/IMUMHY C ADYTUMHU BeJIMYUHAMMU.

dHa/IM3MPOBAThH CBOMCTBa TeJI, 3JIEKTPOMAarHUTHbBIE ABJIEHHA W MPOLIECChI, UCITI0/Ib3Yys q)I/I3I/IquKI/Ie 3dKOHBI: 3dKOH COXpaHEeHHS
3JIEKTPUUECKOI'O 3apsijid, 3dKOH Owma AJId y4aCTKa Liery, 3aKOH ,[[)KOyfIH-HEHL[a, 3dKOH HpHMOHHHEﬁHOFO PacripoCTpdHEHUA CBETa, 3dKOH
OTPA’)K€HHA CBETA, 3dKOH TIPEJIOMJIEHHA CBETA; IIPU 3TOM PA3/IM4aTh C/IOBECHYIO @OPMYJII/IPOBKY 3dKOHAd U €r0 MaTeMaTUUeCKOe BbIpd’>KEHHUE.

MPpUBOJAUTE IIPUMEPLI IIPAKTHYE€CKOI'O NCIT0J/Ib30BaHUSA Cl)I/I3I/IquKI/IX 3HaHUii 0 3JIEKTPOMArHUTHBIX ABJJIEHUAX



pellaTh 3a7,auu, UCIO/b3ys (PU3nUecKUre 3aKOHbI (3aKOH OMa 1 yyacTKa Lieny, 3aKoH [xoyJisi-JIeHla, 3aK0H NPSIMO/IMHEHOr 0
pacrpocTpaHeHHs CBeTa, 3aKOH OTPa)KeHUs! CBeTa, 3aKOH Ipe/ioM/IeHus cBeTa) U (hopMyJibl, CBS3bIBaroLMe (hr3rUyecKre BeJTMUMHBI (CUJla TOKa,
5/IeKTpHUUeCcKoe HarlpshKeHHe, 3/1eKTpUYecKoe COTIPOTHBIIEHNe, Y/e/IbHOe COTIPOTHBIIEHNE BelljeCTBa, paboTa 3/1eKTPUYeCKOro 1oJisi, MOLHOCTb
TOKa, ()OKYCHOe pacCTOsIHUe 1 ONTHUYecKasi CUja JIMH3bl, CKODOCTb 3/IeKTPOMarHWTHBIX BOJIH, [I/IMHA BOJIHBI U YacTOTa CBeTa, (OpMyJIbl
pacueTa 3/1eKTpUYECKOIr0 CONPOTUBJIEHNs TIPU TI0C/Ie/j0BaTeIbHOM U Tlapasi/jie/IbHOM COeZJMHeHMH NPOBO/IHUKOB): HAa OCHOBe aHa/In3a YC/I0BUS
3a/laum 3aMMChIBaTh KpaTKoe YCI0BUe, BblIeNTh (hu3ndecKre BeJIMUUHBI, 3aKOHbI U (POPMYJIbl, HeOOXO0UMBbIe /1/Is ee pelleHus], POBO/IUTh
pacyeTsl U OLIeHMBATh peaJbHOCTb [10JyUeHHOT0 3HaueHUs! (PU3nuecKor BeJTMYMHBI.

BLIHYCKHI/IK MOJIY4YUT BO3MO)XHOCTb HAYUYUTbLCH:

WCII0/Tb30BaTh 3HaHUSI 00 3/IeKTPOMAarHUTHBIX SIBIEHUSIX B TTOBCEHEBHOM YKU3HU /17151 0becrieueHust 6e30T1acHOCTH MPY 00palljeHnH C
npubopamMu ¥ TeXHUUECKVMH YCTPONCTBAaMH, JJIsi COXpPaHeHUsI 37/[0POBbsI 1 COOJTIOZIEHHs] HOPM 9KOJIOTMYeCKOT0 TIOBeZIeHHs B
OKpY>Karolllel cpejie; IPUBOUTH PUMEPHI BIUSHUSA 3/IeKTPOMarHATHBIX U3/TyYeHUU Ha )KUBble OpraHU3MBbl;

pa3/iMyaTh rpaHULIbl MPUMEHUMOCTH (PHU3UUEeCKUX 3aKOHOB, TOHUMAaTh BCeOOIHii XapakTep (GyH/AaMeHTaIbHbIX 3aKOHOB (3aKOH COXPaHEeHHUS
3JIEKTPUUeCKOro 3apsijia) U OrpPaHUUeHHOCTh UCT0JIb30BaHMsI YaCTHBIX 3aKOHOB (3aKoH OMa Ziji y4yacTKa 1iernu, 3akoH Jxkoyns-JleHna u aip.);

HCIOJIb30BAaTh IPpUEMBI ITOCTPOEHMA (1)I/I3I/I‘JECKI/IX MOﬂEHEﬁ, ITOHUCKa " q)OpMYJ'II/IpOBKI/I A0Ka3aTe/IbCTB BBIABUHYTHIX 'MIIOTE3 U
TeOpeTUUECKHUX BBIBOIOB HAa OCHOBE SMITMPDUYECKU YCTAHOBJ/IEHHbIX d)aKTOB;

HaXO/WTh a/IeKBaTHYIO TIPe/IJIOXKEHHOH 3a/jaue pU3NUYeCcKyr0 Mo/iesTb, pa3peliaTs pobsieMy Kak Ha OCHOBEe UMEROLUXCS 3HaHHUH
00 3/1eKTPOMAarHMUTHBIX SIB/IEHUSIX C UCIIOIb30BaHWEM MaTeMaTU4YeCKOTO amrapara, Tak U TIPH TTOMOII MeTO/I0B OLIeHKH.

KBaHTOBBIC AB/ICHHUA
BbINyCKHUK HAy4YUTCA:
pacrio3HaBaTh KBAaHTOBLIE SIB/IEHHUS U O0BSICHITh HA OCHOBE MMEIOIUXCs 3HaHWM OCHOBHBIE CBOMCTBA WK YC/IOBUS IPOTEKAHUS 3TUX

SIBJIGHUI: eCcTeCTBeHHas U HNCKYCCTBE€HHasa pagHOdKTUBHOCTD, (-, B- " Y-n3/1y4yeHus, BOSHUKHOBEHHEe JIMHeHUJaToro CIIeKTpa U3/IyUeHUA aTOMd,

OTMUCHIBaTh U3yUueHHbIe KBAHTOBBIE SIBJIEHUS, UCTIONB3Ys (GU3HNUecKre BeJIMUYMHbBI: MaCCOBOE UKC/I0, 3apsiIoBOe UKCIIO, TIepro/ To/iypacraja,
9Heprusi GOTOHOB; MPH OMUCAHUH MPABUILHO TPAKTOBATh (hU3UUECKUN CMBIC/T UCTIONb3YEeMbIX BEJTUUMH, UX 0003HAUEHUS U eJIUHULIbI
V3MepeHUsi; HaXOAUThb (hOPMYJIbl, CBSI3bIBaOIIMe JaHHYIO0 (PU3NUECKYI0 BeJIMUUHY C IPYTUMU BeIMYMHAMU, BLIUUC/ISTEL 3HaUeHHe
(hr3MUeCcKoi BeIMUMHbI;



aHa/IM3MPOBaTh KBAHTOBbIE SIB/IEHUS, UCTIOMb3Ys (PM3UeCcKre 3aKOHbI U MOCTY/IaThl: 3aKOH COXPaHeHUsI SHepriy, 3aKOH COXpaHeHUs
5JIEKTPUYECKOTr0 3apsi/ia, 3aKOH COXpaHeHUs1 MaCcCOBOT'0 YMC/a, 3aKOHOMEPHOCTH U3/1y4eHHs U NOIVIOLLeHUs CBeTa aTOMOM, IpU
5TOM pa3/InyaTh CI0BECHYH0 ()OPMY/IMPOBKY 3aKOHA M ero MaTeMaTHueCcKoe BbIpakKeHHe;

pa3nnMyaTh OCHOBHbIE TIPU3HAKU MJIaHeTapHOUW MO/le/Ti aTOMa, HyKJIOHHOW MOJe/Iu aTOMHOTO 51pa;
TIPUBO/IUTH NPUMepHbI NPOSIBJIEHUS B [IPUPO/ie U NPAaKTUYeCKOr0 UCII0/Ib30BaHUs PajJU0aKTUBHOCTH, IJePHBIX U TEPMOSI/|ePHBIX
peakLii, CrIeKTpaJbHOrO aHaIu3a.

BbINyCKHUK MOJTyYUT BO3MOKHOCTb HAYUYUTbHCS:
WICIT0/Th30BaTh MOTyUYeHHbIe 3HAHUS B TIOBCeJHEBHOM >KU3HU TIPU 00OpalieHny ¢ mpubopaMy ¥ TeXHUYeCKUMHU YCTPONUCTBaMHU (CUeTUHK
WOHU3WPYIOIIWX YaCTHI], JO3UMETP), /sl COXPAHEHHUS 3/[0POBbsI U COO/TIFO/IEHUSI HOPM 3KOJIOTUYECKOTO TTOBeJIeHUsI B OKPY KaroLLel cpee;
COOTHOCHUTh SHEPTHIO CBSI3U aTOMHBIX si/iep C Ae()eKTOM MaccChl;

MNPpUBOJAUTE IIPUMeEDLI BJAUSAHUA PaJHUO0aKTHUBHBIX H3queHI/1ﬁ Ha XHWBbI€ OPraHMW3Mbl; IOHKMMAThb TTIPUHLMUIT ﬂEﬁCTBHH A03uMeTpa U
pa3/indyaTh yC/I0BUA €0 UCI10J/Ib30BAHUSA;

TIOHUMATb KOJIOTHUeCKHe TPo0IeMbl, BO3HUKAIOIIHE TIPH UCII0/Ib30BaHUM aTOMHBIX JIEKTPOCTAHIIUM, U TIYTH PEILeHHs] TUX
nipo6JieM, TIepCTrieKTUBBI MCII0/Ib30BaHUs YTIPaB/ISIEMOT0 TEPMOSIIEPHOTO CHHTe3a.

JJ/IeMeHTbI aCTPOHOMHUH
BbINyCKHUK HayYHMTCH:

yKa3bIBaTh Ha3BaHUs MiaHeT CO/THEUHOH CUCTEMBI; pa3/iMuaTh OCHOBHbBIE TIPU3HAKK CYTOYHOT'O BpAIlleHHs 3Be3[HOT0 Heba, IBIKeHusT
JIyHbl, Co/HLIa U IJIaHeT OTHOCUTE/IBHO 3Be3[;

MOHKUMATD pPa3/Inuyusd MexXay Fe]IHOI_IEHTpPIIJECKOI‘;I n FEOHEHTPHQECKOﬁ CUCTEMAMH MUPA,
BBIHYCKHI/IK MO/JIY4YUT BO3MOXHOCTb HAYUYUTbLCHA:

YKa3bIBdATb 06HJI/Ie CBOMCTBA U OT/IMUMS TIJITaHET 3eMHOMU TPYHIIbI U TIJIAHET-TUT'aHTOB; MAJIBIX TeJI ConHeYHOM CUCTeMBI ¥ OO/IBIINX
IIJIaHEeT, T10/Ib30BATbCA KapTOﬁ 3Be€3JHOI0 Heba pr Ha6]'IIOAEHI/I$IX 3B€3JHOI'0 HE6EI;

pa3/iMyaTh OCHOBHbIE XapaKTepUCTUKH 3Be37 (pa3Mep, I[BeT, TeMIiepaTypa) COOTHOCHTh LIBET 3Be3/Ibl C ee TeMITepPaTypOii;



Pa3/inuyaTh 'UI10Te3bl O IMMPOUCXOXIAEHUN Co/IHeYHOM CUCTEeMbI

Copep:xaHue yueOHOro nmpeamera

dusnueckoe oOpa3oBaHre B OCHOBHOH IIIKOJIE I0/DKHO 00ecrieunTs (OpMUpPOBaHKE Y 00yUaroIUXCs TIpe/CTaB/IeHni 0 HayYHOUM KapTUHE MUpa
— Ba)KHOTO pecypca Hay4yHO-TeXHUYeCKOro Mporpecca, 03HaAKOMJIeHHe 00yJaromxcst C pU3NIeCKUMU U aCTPOHOMHUUECKUMU SIBJIEHUSIMHA, OCHOBHBIMU
TIPUHIUIIAMA pab0Thl MEXaHU3MOB, BBICOKOTEXHOJIOTMUHBIX YCTPOMCTB M TIPUOOPOB, Pa3BUTHE KOMIIETEHIUMA B PellleH WHXeHePHO-TeXHUUYECKUX U
Hay4HO-MCC/Ie[IOBaTe/IbCKUX 3a/au.

OcBoenue yuebHOro mnpegmera «®Pu3rKa» HampaB/eHO Ha pa3BUTHe y O0yuaroIMXCs TpeJCTaB/eHU O CTPOEHWM, CBOWMCTBAX, 3aKOHAX
CYIIIeCTBOBAHUS U JIB)KEHHUsS] MaTEPUM, Ha OCBOEHHE 00Y4YarolMMUCs OOIHUX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPO/HBIX SIBJIEHUH, CO3/laHUe YCI0BUIH
it (OPMUPOBAHUSI MHTE/JIEKTYalbHbIX, TBOPUYECKMX, TPaXKJAaHCKUX, KOMMYHHKAIL[MOHHBIX, HWH(MOPMALIMOHHBIX KOMITeTeHIMH. OO0yuJaroruecs
OBJIA/IEIOT HAYUHBIMUA METO/IAMH PEIIIeHHUs] Pa3/TIMUHBIX TEOPETUUECKUX U MPAKTUUECKUX 3a7iau, YMEHUsMH (GOPMY/IMPOBATh TUIIOTE3bI,
KOHCTPYUPOBaTh, TIPOBOIUTh SKCIIEPUMEHTHI, OIIeHUBaTh W aHA/TU3UPOBaTh IMOJyU€HHbIE Pe3yJIbTaThbl, COMIOCTAB/IATh UX C O0BEKTUBHBIMU PeaTusIMU
YKU3HU.

Yuebnbiii mipeaMer «®u3uka» crocobcTByeT (HOpMHUPOBaHMIO Y 00ydYaroL[uMXCsi yMeHWM 0e30MacHO WCII0/Ib30BaTh JiabopaTopHOe
obopy/Jj0BaHHe, TPOBOJAWTL €CTECTBEHHO-HAyUHble WMCCIe[JOBAaHUSI M SKCIEPUMEHTBI, aHaJIW3UPOBATh IMOJYUEHHbIE pe3y/bTaThbl, MPE/ACTaB/IATb U
HAY4YHO apryMeHTHPOBATh MO/yUe€HHbIE BBIBO/BI.

N3yuenue mpeaMera «@Pu3nka» B uyacTH (HOPMHPOBaHMsS Y OOyUaroIUXCsl HAyYHOTO MHUPOBO33DEHMsI, OCBOEHHUsI OOIeHayYHbIX METO/IOB
(HabmroeHMe, U3MepeHre, SKCIIePUMEHT, MOZIeJTMPOBAHKE), OCBOEHUsI TIPAKTUUECKOTO NPUMEHEeHUsT HayYHbIX 3HAHWK (M3UKHU B )KW3HU OCHOBAHO Ha
MEXXIIPeIMETHBIX CBSI3AX C TpeaMeTamu: «Matematuka», «/HbopMaTHKa», «Xumus», «buosorusi», «['eorpadus», «3Ikomorus», «OCHOBBI

0e30MacHOCTH >KU3HeZeSTebHOCTHY, «VcTopusi», «J/lutepatypa» u Jp.

du3uka 1 pu3nuecKue MeToAbI H3yUeHUs] IPUPOJBI



du3nka — Hayka o npupojie. Pu3znyeckue Tena u siBjeHus. HabmogeHue v onvcanye Gu3nuecKux sByieHUA. ®U3nueckuii SKCriepuMeHT.
MopenvpoBaHue siB/leHi 1 00beKTOB TIPUPO/bI.

@dusnyeckue BeJIMUUHBI U UX U3MepeHre. TOYHOCTb M MOrpelHOCTb u3MepeHnid. MexxiyHapo/iHast cucTeMa eJuHUL.

@dusnueckue 3aKOHbI M 3aKOHOMepHOCTH. Pusmka M TexHUKa. HayuHblli Meros mno3HaHUs. Poab ¢u3uku B (OpMHpPOBAHWU
eCTeCTBeHHOHAYYHOW IPaMOTHOCTH.

Mexannueckue siBJIeHUA

MexaHrueckoe [BIKeHHe. MarepuasibHasi TOUKAa Kak Mojenb ¢u3nueckoro Tena. OTHOCHUTENBHOCTh MeXaHHW4eckKoro [BikeHusi. Cucrema
orcueta.Pu3nyecKkre BeTMUNHBI, HEOOXO[UMBIe [I/Isi OTIMCAHUS [IBIDKEHHUSI M B3aUMOCBSI3b MeXX/ly HUMH (TyTh, TepeMelleHre, CKOPOCTb, YCKOPeHHe,
BpeMsi [IBIDKeHUs). PaBHOMepHOe ¥ paBHOYCKODEHHOe TMpsIMOJIMHeliHOe [BWKeHHe. PaBHOMepHOe [BIKeHHe M0 OKPY)KHOCTU. [lepBblii 3aKoH
HeroToHa n mHeprus.Macca Tena. ITnotHocTs BeirjectBa. Cuia. Equnuiipl cunbl. Bropoit 3akoH HbtoToHa. Tpetwit 3akoH HeroToHa. CBoOo/HOE
nazienue Ten. Cua TsSDKeCTH. 3aKOH BCeMUPHOTro TsaroteHusi. Cusa ynpyrocTtu. 3akoH ['yka. Bec Tena. HeBecomocTb. CBSi3b MeEX/y CU/ION TSDKECTH U
Maccoi Tena. lunamomeTp. PaBHOoAelicTByo1Iast cruia. Cuna TpeHus. TpeHue ckosbxeHUs. TpeHue rokosi. TpeHre B IpPUpO/ie U TEXHUKE.

Wmnynbc. 3aKOH coXpaHeHUsi WMITy/bca. PeakTuBHOe /[BWKeHWe. MexaHuueckass paborta. MorHocts. JHeprus. IloTeHIManbHas u
KUHeTHYeckKasi sHeprus. [IpeBpalljeHre 0HOTO BHU/Jja MeXaHUUeCKOW SHepruU B Ipyroi. 3aKOH COXPaHeHHsI T0JIHOW MeXaHUUeCKOW SHeprUi.

ITpocTele MexaHM3MBI. Y CI0BUS PaBHOBeCHs TBePJOro Tesa, UMEIOLIero 3akpellylIeHHYI0 OCb ABWkKeHHs. MoMeHT cuibl. Llenmp msaxcecmu
mena. Peruar. PaBHOBecre cui Ha peiyare. Poiuaru B TexHuke, ObiTy W mipupofe. IloaBikHble M HemoOABWKHBbIe O0KH. PaBeHCTBO paboT mpH
WICTI0JIb30BaHUU MPOCTBIX MeXaHU3MOB («30/10TOe MpaBuI0 MeXaHUuKW»). KoadduiireHT nonesHoro JeicTBUsl MeXaHu3Ma.

Naenenuie TBepApbIX Ten. EauHuipl uamepenus AapieHus. CriocoObl M3MeHeHUst AaBiieHus. [laBreHre >KUAKOCTeM W ra3oB 3akoH Ilackars.
[aBneHre >KHUJKOCTH Ha JHO W CTeHKHM cocyza. Coobujaronpecsi cocyabl. Bec Bosayxa. AtmocdepHoe faBrieHue. V3mepeHue aTmocdepHOro
nasnenus. OneiT Toppuuenu. bapometp-aHepous. ATMocdepHoe iaB/ieHHe Ha pa3/WyHbIX BbICOTaX. ['MpaB/iuueckrie MexaHU3MsbI (TIpecc, HacocC).

[JasyieHvie XUAKOCTU U ras3a Ha IOrpy>keHHOe B HUX Tejl0. ApxuMmezoBa cuia. [1naBanue ten u cyoB BosayxorniaBaHue.



Mexannueckue Kosiebanus. [Tepro, yacTora, aMIuiuTy/ja Koiebanuii. Pe3oHaHc. MexaHWuuecKye BOTHBI B OJJHOPOJHBIX cpefaX. [jiiHa BOJIHBI.
3BYK KaK MexaHuyeckas BojiHa. [']pOMKOCTb U BbICOTa TOHA 3BYKa.

TensioBble IB/IEHUA

CtpoeHue BeljecTBa. ATOMBI U MOJIeKy/bl. TerioBoe [BWKeHUe aTOMOB U Moseky/a. JAuddys3us B rasax, >KUAKOCTSIX U TBEpPAbIX Tesax.
BpoyHosckoe OsudiceHue. B3aumogeiicTBre (TIpUTSDKEHHWe U OTTaJIKUBaHME) MOJIeKyJl. ArperaTHble COCTOSIHUS BeljecTBa. Pa3iuuve B CTpoeHWH
TBepP/bIX TeJ, XKUAKOCTeM 1 ra3os.

TertoBoe paBHOBecue. Temmeparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO XaOTUUYEeCKOTO [IBI)KeHHUsI YacTHll. BHyTpeHHsisi sHeprusi. Pabora u
Tervionepejaya Kak CrocoObl WU3MEHEHHWs] BHYTPEHHeW 3Hepruu Tena. TeronpoBogHOCTh. KoHBekiusi. Vznyuenue. Tlpumepsl Ternsonepesaud B
rpypozie U TexHuke. KomvuecTBO TeIUIOTHI. Y[e/ibHasl TEIIOeMKOCTb. Y[ie/ibHas TeruloTa CrOpaHusl TOIUIMBA. 3aKOH COXPaHeHWs U IpeBpallieHUst
SHEPruM B MeXaHWYeCKUX U TeIJIOBbIX Mpoueccax. [11aBieHre U OTBep/ieBaHMe KPUCTA/NIMUECKUX TeJl. Y ienbHas TervioTa rniaBjaeHus. Vcnapenue u
KOHZeHcalud. [lorsomenye 3Hepruv Ipy MCMapeHUu XKUJKOCTA U BblJe/ieHUe ee MpU KOHZeHcaluu Tapa. KumeHue. 3aBUCMMOCTb TemriepaTyphbl
KUTIEHWSI OT JIaBJIeHUs. Y leflbHasl TeTuioTa mapoobpa3oBaHusi U KOHZeHcaluK. BiakHOCTh Bo3ayxa. PaboTa rasa npu pacimpenud. [Ipeobpa3oBanust
SHEePruu B TeIVIOBBIX MalllMHax (rapoBasi TypOWHa, ABUraTe/lb BHYTDPEHHErO0 CropaHusi, peakTHUBHbIM zApuraTenb). KII/I TeroBoil MallWHBI.
DKosozuueckue npobeMbl UCNO/Ab308AHUSI MeNA08bIX MAWUH.

JJ/IeKTPOMAarHUTHbIE SIBJICHUS

OnekTpu3alus u3nueckux Tes. B3aumMogeiicTBUe 3apsbKeHHBIX Tesl. [IBa posa 3/1eKTpUuecKux 3apsiioB. [1elMMOCTb 3/1eKTPUYecKOoro 3apsiia.
OrneMeHTapHbIN 3/1€KTPUUECKWM 3apsifl. 3aKOH COXpaHEeHWs 371eKTpUuueckoro 3apsifja. [IpoBOAHUKY, MOMYNPOBOJAHUKU U U30/SITOPhI 3/IeKTPUUECTBa.
ONeKTPOCKOM. JDJIeKTpUUeCcKoe Tojie Kak 0coOblii BUA MaTepud. HanpsiceHHocmb 31eKmpuuecko2o nosasi. [efcTBUe 3/1eKTPUYecKOro TIos Ha
3/1eKTpuueckue 3apsibl. KoHdeHcamop. SHepaus 31eKkmpuueckoz2o no/s KoHoeHcamopa.

OneKTpUuyecKuii TOK. VICTOUHMKM 5/IeKTPUUECKOTO TOKa. JJeKTprhueckasi Liellb UM ee COCTaBHble uacTW. HampaBneHwe U [eHCTBUS
3JIeKTpUUeCKoro Toka. Hocurenu snekTpuueckux 3apsfoB B MeTa/yiax. Cuia ToKa. D/eKTpUuecKoe HarpsbkeHue. D/eKTpUdeckoe COIPOTHUBIIeHHe

MPpOBOJHUKOB. E'E[I/IHI/ILU:I COTIpOTUBJIEHUS.



3aBUCMMOCTh CWIBI TOKa OT HarpsbkeHWs. 3akoH OMa [ yuyacTKa Lelu. YJenbHOoe corpotuBieHue. Peocrtatsl. IlociefoBaTenbHoe
coeJlMHeHHWe MPOBOAHUKOB. [TapaniensHoe coejiHeHre TTPOBOJHUKOB.

PaboTa 3/7€KTpPUYeCKOTO IO/l TI0 TIepeMeIeHHI0 3/IeKTPUUeCKUX 3apsijoB. MOIIHOCTh 3/eKTPUYeCKOro TOKa. HarpeBaHue TPOBOJHHKOB
3/IeKTPUYEeCKUM TOKOM. 3aKoH JI>koyss - JIeHlla. DneKTpuueckue HarpeBaTe/ibHbIe U OCBeTHTe/IbHbIe pubopbl. KopoTkoe 3amMbiKaHue.

MarnuTHoe nose. IHAYKUS MarHUTHOTO 1oJisl. MarauTHoe rosie Toka. OnelT Opcresa. MarHUTHOe 11071e IOCTOSIHHBIX MarHUTOB. MarHuTHoe
nosie 3eM/Id. DJIEKTPOMAarHUT. MarHuTHOe ToJie KaTyllKu C TOKOM. [IprMeHeHHWe 3/1eKTPOMAarHUToB. [leiicTBe MarHWTHOTO TOJIsl Ha TIPOBOJHUK C
TOKOM U JIBWXKYIIYIOCS 3apsDKeHHyr0 yactuly. Cuna Amnepa u cuna JlopeHya. DneKTpoJBUraTesib. SIBieHre 371eKTpOMarHiTHOW UHAYKLUS. OTbIThI
®dapagest.

OieKTpoMarHuTHEIe KosebaHusi. KosnebamenbHbili KoHmyp. OnekmpoeeHepamop. IlepemeHHbili mok. TpaHcpopmamop. Tlepemaua
3/IeKTPUUECKOM SHEepPrud Ha pacCTOsiHUe. JJIeKTPOMarHWTHble BOJMHBI W MX CBOWcCTBA. [IpuHyunbl paduocesizu u menegudeHusi. BausiHue
3/1eKMPOMASHUMHBIX U3/MyYeHULl HA HCUBble OP2AHU3MBL.

CeeT — a/ieKTpoMarHuTHasi BojiHa. CKOpPOCTh cBeTa. MICTOUHUKM CBeTa. 3aKOH TPSIMOJIMHEMHOr'0 pacrpocTpaHeHWe CBeTa. 3aKOH OTPa’KeHUsI
cBeta. [1nockoe 3epkao. 3aKoH rpenomsieHys cBeta. JInH3bpl. @OKYCHOe pacCTOsIHUe U ONTUYecKasi Chja UH3bL. M300pakeHre TipeiMeTa B 3epKae 1
muH3e. Onmuueckue npubopsbl. ['1a3 Kak ontuyeckasi cucreMa. [lucriepcusi cBeta. MHmepcpepeHyus u ducppakyusi cgema.

KBaHTOBEIe fiB/IeHHS

Crpoenue atoMoB. [Iy1aHeTapHast Mozienb atoma. KBaHTOBBIM XapakTep IOTJ/IOLeHHUs U UCITyCKaHUs CBeTa aToMaMH. JInHeluaTble CIIeKTPBI.

OnbiThl Pesepdoppa.

CoctaB aToMHOTrO siipa. [IpoTOH, HEMTPOH U 3/I€KTPOH. 3aKOH OJUHILITeHfHAa O MPOMOPIMOHABLHOCTU Macchl U 3Hepruu. Jlegpekm macc u
9Hepeusl C8s13u amoMHbIX si0ep. PamroakTuBHOCTL. [Tepuog nonypacnaja. Anbda-usnyuenue. bema-usyueHue. 'amMa-u3nyueHue. SliepHble peakiivu.
Wctounuku sHeprun CostHIIA U 3Be3/. SIzepHast sHepreTrka. JKon02uueckue npobaembl pabombl amoMHbIX 31eKkmpocmanyutl. [To3umeTpusi. BausiHue
PaouoaKkmueHbIx u3aydeHull Ha Hcusble OP2aHU3Mbl.

Ctpoenue u 3Bosmonusa BeesrenHou



[eorjeHTpHUYeCKasi U re/iMoLIeHTpUUeCKast cucTeMbl Mypa. ®usnueckas npupoga HebecHbIx Ten CosHeuHol crcTeMbl. [IpoucxoxgeHne
Conneunou cucremsl. @usnueckas npupoga CosHua u 38e3z. CtpoeHne Beenennon. Osomonus Beenennon. ['unoresa bonbioro B3peisa.

IIpumMepHbIe TeMbI J1a00PAaTOPHBIX U MPAKTUYECKUX PadoT

JIabopaTopHeie paboThI (HE3aBUCUMO OT TeMaTHUeCKOH IMPUHA/IEXKHOCTH) JeJISITCS C/IeyIOLIHe TUTTBI:

1. IlpoBezeHue NPSIMbIX U3MePeHUN (PU3NUECKUX BeTUUUH
2. PacyeT no nony4yeHHbIM pe3y/bTaTaM MPSMbIX U3MepeHU 3aBUCHMOr0 OT HUX NlapameTpa (KOCBeHHbIe H3MepeHusl).

3. HabsrozieHvie siBjieHHI ¥ TOCTAHOBKA OTILITOB (Ha KaUeCTBEHHOM YPOBHe) 110 00Hapy KeHHI0 )aKTOpOB, BIUSIOLIMX Ha TIPOTEKaHHe JaHHBIX

SIBJIEHUM.
4. ViccnenoBaHue 3aBUCUMOCTH OJJHOM (hDHU3MUeCKOU BeJTMUMHBI OT IPYTOH C Tpe/iCTaB/IeHeM pe3y/bTaToB B BUZie rpaduKa WK TabTULIbI.
5. TlpoBepka 3a/laHHBIX TIPE/ITI0/I0KeHUH (TPsIMble U3MepeHus: GHU3NUeCKUX BeJIMUMH U CPaBHEHUe 3a/JaHHBbIX COOTHOIIIEHUM MeXXAy HUMM).
6. 3HAKOMCTBO C TeXHAYECKUMH YCTPONUCTBAMHU U UX KOHCTPYUPOBaHUe.

JIrobasi pabouasi mporpamMma JI0JKHa MpeAyCMaTpUBATh BHITIOJIHEHHE JTaO0pPaTOPHBIX pab0T BCeX yKa3aHHBIX THUIOB. BEIOOP TeMaTHKU 1 UKC/ia

paboT KaXK/I0ro THIIA 3aBUCUT OT 0coOeHHOCTell paboueii mporpamMmel 1 YMK.
ITpoBejeHNe NPAMBIX H3MepeHHi (GU3UUECKHX BeTHUHH

1. V3mepeHue pa3smMepos TeJl.
2. VM3mepeHue pasmMepoB MasibIX Tell.
3. M3MmepeHue Maccol Tesa.

4. V3mepenue oObeMa Tesa.



5. M3mepeHue CUJBI.

6. V3mepeHue BpeMeHH Ipoljecca, Nepuoza KoebaHui.

7. VI3MepeHue TemriepaTypsbl.

8. V3mepenHue faBneHus Bo3/yxa B OajyioHe 1O/ TIOPIITHEM.
9. M3mepeHue CUIIbI TOKA U ero pery/ivpoBaHue.

10.  M3mepeHue HamnpsUKeHUs.

11.  V3mepeHue yIJIOB NaJieHUs U IPeIOMJICHUS.

12. N3mepeHne (OKYyCHOT'O pacCTOSTHUST TUH3BI.

13. U3mepeHue pafiioaKTUBHOTO (OHa.

Pacuet no MOJ/IYY€HHBIM pe€3y/IbTdTaM MNPAMbBbIX I/I3MEPEHI/II‘/'I 3dBHCUMOI'0 OT HUX IIdpaMeTpa (KOCBEHHLIE I/I3MepeHI/Iﬂ)

1. MI3mepeHue MJI0THOCTH BellleCTBa TBEPJOrO TeJa.

2. Onpegenexvie KO3 uieHTa TPeHUsI CKOTbKEeHHSI.

3. OripeiesieHue K€CTKOCTU TIPY>KUHBI.

4. OmpeiesieHre BbITA/JIKUBAIOIIEH CUJIbI, IEMCTBYIOILEH Ha TIOTPY>KEHHOE B KUAKOCTh TeJlO.
5. OrmipefiesieHlie MOMEHTa CUJIBI.

6. VI3MepeHne CKOPOCTH PaBHOMEDPHOTO JBHKEHUS.



7. VI3MepeHue cpefiHell CKOPOCTH JBVKEHUSI.
8. V3mepeHue yCKOpeHUsl paBHOYCKOPEHHOI'O [IBU)KEHUS.

9. OmpeneneHre pabOThI M MOILI[HOCTH.

10. OrmpefiesieHrie UacTOThI KosilebaHU Tpy3a Ha MPYKUHE U HATH.
11.  OnpepeneHue OTHOCUTETbHOW BIQXKHOCTH.
12.  OrnpepesieHre KOJIMUeCTBa TEIIOTHI.

13. OrnpesenieHre ye/lbHON TEMJIOEMKOCTH.

14. V3mepenue pabOThI U MOIL[HOCTU 37IEKTPUUECKOTO TOKA.
15. N3mepeHrie COTIPOTHBIIEHUS.

16. OrnipeziesieHre ONMTUYECKOM CUJIbI JIMH3BI.

17. I/ICCJ'IE,I[OBaHI/Ie 3dBHUCHUMOCTHU BbITaHKHBa}OHJEﬁ CUJIBI OT 00BeMa HOFPY)KEHHOﬁ UYadCTH OT IVIOTHOCTH XXHMAKOCTH, €€ He3aBHMCHMMOCTHU OT

IIJIOTHOCTHU W MACCHI TeJIda.
18. I/ICCJ'IE,E[OBaHI/Ie 3dBHCHMMOCTH CUJIbI TPEHHKA OT XdpaKTepa ITOBEPXHOCTH, €€ He3aBUCHMMOCTHU OT ILJIOIId/iu.

Ha6sroeHne siB/IeHHI U MOCTAaHOBKA OMBITOB (Ha KaUeCTBeHHOM YPOBHE) 10 00HapyXeHUI0 (aKTOpOB, BJIMAIIUX Ha MPOTeKaHUe
AQHHBIX SIB/IEHUI

1. HabnroieHue 3aBUCUMOCTH TIepro/ia KosiebaHUi Tpy3a Ha HUTH OT JI/TMHBI U He3aBUCUMOCTH OT MacChI.



10.

11.

12.

13.

14.

15.

16.

. HabmnroieHure 3aBUCMMOCTH TIeprozia KoiebaHUi Tpy3a Ha MPYKUHE OT MacChl U XKeCTKOCTH.

. HaGJ’II-O,ELEHI/Ie 3dBHUCUMOCTH [1aBJ/IeHHs I'a3d OT obbema u TEeMIIEPATYPHI.

HabmojeHre 3aBUCMMOCTH TeMIIepaTypbl OCTHIBAIOLIel BO/bI OT BDEMEHH.

. I/ICC]'IE,I[OBHHI/IE SABJ/I€HUSA BBaI/IMO,ZLEI\/,ICTBI/IH KaTyIlIKKW C TOKOM W MarHuTa.

I/ICC]IE,IIOBEIHI/IE ABJ/I€HUA BHEKTPOMBFHHTHOﬁ WHAYKINH.

Ha6JII'OAEHI/Ie SIBJIEHUS OTPa’Ke€HUWA U TMPEJIOMJIEHUSA CBETA.

. Habmogenue siBneHus JUCTIePCHUU.

. ObHapy>keHHe 3aBUCUMOCTH COTIPOTUBJIEHUSI POBOIHUKA OT ero rapaMeTpOB U BellleCTBa.

VccnenoBaHue 3aBUCMMOCTH Beca TeJla B KHUIKOCTU OT 00beMa Morpy>KeHHOW 4acTH.

Wccnenopanyie 3aBUCMMOCTH OJHOU (hr3nueCcKoi BeJTMUWHBI OT JIPYTOM C Mpe/iCTaB/ieHHeM pe3y/IbTaToOB B BU/e rpaduka Win Tab/UIIbL.
VccnenoBaHe 3aBUCMMOCTH MacChl OT 0ObeMa.

VccnemoBaHye 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBM>KEHUM 0e3 Haua/JbHOW CKOPOCTH.

WccnepnoBanue 3aBUCUMOCTHA CKOPOCTU OT BPEMEHH U MyTU NPU PaBHOYCKOPEHHOM [IBU)KEHUU.

VccneoBaHue 3aBUCMMOCTH CUJIbI TDEHUSI OT CUJIBI [laB/IeHMUS.

VccnenoBanue 3aBUCMMOCTH iepOpMaLivy MPY>KUHbBI OT CHJIBI.



17. VccnemoBanye 3aBUCMMOCTH Tiepro/ia KoiebaHui rpy3a Ha HUTH OT JIJTUHBI.

18.  WccnenoBaHue 3aBUCMMOCTH Tepyo/ia KoyiebaHui rpy3a Ha MPY>KUHE OT >KeCTKOCTH U MacChl.
19.  HMccnepgoBaHue 3aBUCUMOCTU CUJIBI TOKA Yepe3 IPOBOJAHUK OT HallpsyKeHUs.

20.  HccneposaHue 3aBUCUMOCTH CUJ/IbI TOKA Yepes JIaMIIOUKY OT HallpsKeHUs.

21.  WccnepoBaHve 3aBUCMMOCTH yIJia MPeJIOMJIEHUs OT yriia MafieHus.

ITpoBepKa 3afiaHHBIX NPe/I0/10)KeHHi (MpsiMble U3MepeHHsA (U3HUeCKUX BeJITMUHUH U CPaBHEeHHe 3a{aHHbIX COOTHOIIIEHUN MeX/y
HuMH). [IpoBepka rumnores

1. TTpoBepka ruroTe3bl O JIMHEMHOM 3aBUCHUMOCTH JI/TMHBI CTOJIOMKA KUIKOCTU B TPyOKe OT TemIiepaTyphl.
2. IlpoBepKa rurnoTessbl 0 MPSIMOU MPOMOPLIMOHATIBHOCTU CKOPOCTH TIPYU PaBHOYCKOPEHHOM [IBWKEHUM MPOUIeHHOMY Ty TH.

3. HPOBepKa THUITIOTE3BI: IIPU IMTOC/IeA0BATE/IBHO BK/IFOUYE€HHBIX JIAMITIOUKH U ITPOBOJIHKWKA WK ABYX ITPOBOJHHWKOB HAIIpSXKeHUA CKJ/IaAbIBATb

HeJb3s1 (MOXHO).
4. TIpoBepKa IipaBU/Ia CJI0XKeHUsI TOKOB Ha [IBYX Tapasijie/ibHO BKTFOUEHHBIX Pe3UCTOPOB.

3HAKOMCTBO C TEXHUUEeCKUMHU YCTPOﬁCTBaMH H UX KOHCTpyHpOBdHHE

5. KoHcTpyrpoBaHre HaK/JIOHHOM TJIOCKOCTH C 3a/laHHbIM 3HaueHreM KIT/I.
6. KoHcTpyrpoBaHue apeoMeTpa U UCTIbITaHHe ero paboThl.
7. COOpKa 3/IeKTpUUeCKOoM 1[eTM U U3MepeHHe CUIbI TOKa B ee pa3/TMUHbIX yuacTKax.

8. COopka 3/1eKTpOMarH1Ta U UCIbITAaHUE €r0 JAeHCTBUS.



9. VM3yueHue 3/1eKTPUUECKOr0 JBUraTe/Isi IOCTOSTHHOTO TOKA (Ha MOJeNH).
10.  KoHcTpyupoBaHHe 3/71eKTPO/BUraTes.

11.  KoHcTpyupoBaHHe MOJe/IU TejlecKora.

12. KoHcTpynpoBaHve Mozieny JI0AKU C 3a/laHHOM IPy30M0beMHOCTBIO.
13. OrleHKa CBOero 3peHus U Mofi00p OUKOB.
14.  KoHCTpyHpoOBaHHe NpOCTeMIlIero reHepaTopa.

15.  V3yueHue CBOWCTB M300pa’keHUs B JIMH3AX.



7 KJj1acc

KosmmuecTrBo
N pabot
o
wn HaumeHoBaHue pa3fiesioB YacoB | J/1a00paTOPHBIX KOHTPOJIbHBIX
1 dusuka 1 (r3rueckKre MeTo/bl U3yUeHust 4 1
TIPUPO/bI
? [TepBOoHayasibHbBIE CBeJleHUSI O CTPOEHUN 6 1
Bell[eCTBa
3 BsanmMogetictBue Ten 22 5 2
4 [laBneHue TBepbIX TeJl, )KUJKOCTEU U ra3oB 20 2 2
5 PaboTa, MOIL[HOCTb, SHEPTHSI 12 2 1
6 WtoroBoe nosropenuve 4 - 1
Bcezo 68 11 6
8 KJ/TACC
KosnuecTBo
pabot
Ne n/m HaumMeHoBaHue pa3jenoB 4acoB JIabopaTopHBIX KOHTPOJIBHBIX
1 TenoBele siB/IeHUST 26 4 3
2 JJIeKTpUYeCcKye sIBJIeHHUs 27 5) 4
3 DJIEKTDOMAarHUTHBIE SIBJIEHUST 7 2 1
4 CBeTOBBI€ SIBJIEHUS 8 1 1
5 VTorosoe roBTopeHue 1 - 1
Bcezo 68 12 10




9 KV/IACC

KosmuyecTBO
pabot
Ne n/m HaumeHoBaHMe pa3jesioB 4acoB /1a00paTOPHBIX | KOHTPOJIBHBIX

1 3aKOHbI B3aUMO/IeHCTBUS U [IBUKe- 35 ’ ?

HUS Tejl
MexaHWuecKue KojaebaHust U BOJI-

2 18 1 1
HbI. 3BYK

3 DJIEKTPOMAarHUTHOE TI0JIe 15 1 1

4 KBaHTOBEIe siB/IeHUS 20 1 1

CTtpoeHue U 3BoJTIOLIMS BeeneHHoOM 9 - -

5 Wtorosoe nosropeHuve 5 - 1

Bcezo 102 5 6




