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PaGowas mporpamma coctaBieHa Ha ocHoBe dDenepanbHOr0 TOCYJapCTBEHHOTO
00pa30BaTeNILHOIO CTaHJapTa OCHOBHOI'O 00Iero oOpa3oBaHus, YTB. MPUKa3oM MUHOOpHAYKH
Poccun ot 17.12.2010 N 1897, mpumepHO OCHOBHOM 00pa3oBaTeIbHON MTPOrpaMMbl OCHOBHOTO
obmero oOpazoBanusi (0g00peHa DenepanbHBIM YUEOHO-METOIUYECKIM OOBEIUHEHHUEM TIO
obmemy obOpazoBanuro. [Iporokosn 3acemanus ot 8 anpens 2015 r. Ne 1/15).

[Ipu peannzanuu nporpamMmmsl ucnoiabzyercs Y MK

e [leppimkun A.B. Yuebnuk ans o6meo0pa3oBaTenbHbIX yupexaeauid: @usnka 7 kiacc — 6-
e u3ganue, crepeotuniHoe — M.: Jlpoda, 2017 r.; ®usuka 8 kinacc — 7-¢ u3ganue, - M.
Hpoda. 2019 r.; dusuka 9 knacc — 7-e uznanue crepeotumntoe, - M.: Jlpoda 2019 r.

e E.M. T'ytHuk TemaTtuueckoe v OypoyHOE IJIaHUpOBaHUE K yueOHukam A.B.
[Tepeimkuna: « dusnka. 7 kmace» — 6-e uzganue, crepeorunsoe. M.: Jlpoda 2014 r.,
«Duzuka 8 kmaccy; « dusnka 9 kmacey.

e CoOopruk 3ama4 1o pusuke. 7-9 ki./ Cocrapurens B.U. Jlykammuk — 19-¢ u3nanne.M:
[Ipoceemenue, 2005 T.

e (CoOopnuk 3ama4 1o pusuke. 7-9 k1. / CocraBurenu A.B. [lepoikun, H.B. ®unonosuu —
M.: Dx3amen, 2004 r.

e JlumakTudeckue MaTepuaibl o ¢usnke. 7-9 k. / TecToBbie 3a1aHus, CaMOCTOSITEIIbHBIC
paboThl, pa3HOYPOBHEBBIE KOHTPOJbHBIE paboThl./ CoctaButemu E.A.MapoH, 5-¢ u3nanue,
crepeorunsoe, M.: [Ipoda 2007 .

KonmnyecTBo dYacoB ompenensieTcss KaJleHIapHbIM Y4eOHbIM TpadukoM U y4eOHBIM
TUTAHOM LIKOJIBI HA TeKYIIUH y4eOHbIH roI.

Ouznyeckoe 00pa3oBaHME B OCHOBHOHM IIKOJE JOMKHO oOecnedyuTh (OPMUPOBAHHUE Y
Oo0ydJarmuXxcsl TPEICTaBICHUA O HAyYHOW KapTHHE MHpa — BaXHOTO pecypca HaydHO-
TEXHUYECKOTo IMporpecca, 03HAKOMIIEHHE O00ydJaromuxcs ¢ (PU3MUYEeCKUMU U aCTPOHOMHYECKHUMHU
SIBJICHUSIMHA, OCHOBHBIMHU TIPUHITATIAMHU PAa0OTHI MEXaHU3MOB, BEICOKOTEXHOJIOTHYHBIX YCTPOUCTB U
npuOOpOB, pa3BUTHE KOMIETCHIMH B PEIICHUH HHXEHEPHO-TEXHUYECKUX U  Hay4dHO-
HCCIIeIOBATENIbCKHX 3a/1a4.

OcBoenne yueOHOro mpemmera «®Du3nKa» HAMpPaBICHO HA PA3BUTHE Yy OOYYaIOIIUXCS
MPE/ICTABICHH O CTPOSHUH, CBONCTBAX, 3aKOHAX CYIIECTBOBAHWS U JBIKCHHS MaTEpHUd, HA
OCBOEHHE O0YYaIOUIMMUCS OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH MPHUPOAHBIX SBICHHM, CO3/1aHUE
yCIIOBUH TUTST dbopmupoBaHus HMHTEJUICKTYITbHBIX, TBOPYECKHX, TPaXKIAHCKUX,
KOMMYHHUKAIIMOHHBIX, HH(OpPMAIMOHHBIX KoMmmeTeHIuid. OOydaronyuecss OBIaJCIOT HayYHBIMHU
METOJIaMH  PEIICHUs Pa3JMYHBIX TEOPETUYCCKMX W MPAKTUYCCKUX 3aJad, YMCHHUSIMU
dbopMynupoBaTh THUIOTE3bl, KOHCTPYHUPOBATb, TMPOBOJUTH OKCIEPUMEHTHI, OLEHUBATh U
aQHATM3WPOBATH IMOTYUYCHHBIC PE3YJIbTAThl, CONIOCTABIIATh HX C OOBEKTHBHBIMU PEATTUSMU JKU3HH.

YyeOubiii npeamer «du3uka» cnocoOCcTByeT (GOPMUPOBAHUIO Y OOyUYaOIIUXCS YMEHUI
0e30macHO HMCIOJIB30BaTh J1TAOOpaTOpHOE OO0OpYyAOBaHHE, MPOBOIUTH €CTECTBEHHO-HAYUYHBIC
UCCIIEIOBAaHUSI U OKCIIEPUMEHTBI, aHAJIM3UPOBATh IOIYYEHHbIE PE3YNbTAThl, MPEICTaBIATh U
Hay4HO apTyMEHTHPOBAThH MOTYyUYEHHBIC BHIBOIBI.

Nzyuyenne mnpenmera «®Pusnka» B yacTH (opMHupoBaHUS Yy OOydaroUMXcs HAYy4YHOTO
MHPOBO33PEHHUS, OCBOCHHS OOIICHAYYHBIX METOMOB (HAOIIOJeHNE, M3MEPEHHE, SKCIICPUMEHT,
MOJIETUPOBAHUE), OCBOCHUS MPAKTUYECKOTO MPUMEHEHMsI HAyUYHBIX 3HAHUM (U3UKU B KU3HU
OCHOBAaHO Ha MEXKIIPEAMETHBIX CBS3IX C mpeaMmeramu: «MartemaTtukay, «UHDopmaTukay,
«XHUMUD», «buonorusy, «["eorpadus», «IKOIOTHAY, «OCHOBEI 0e30IMacHOCTH
KU3HEEATeIbHOCTIY, «cTopusy, «Jlutepatypa» u ap.

ILnanupyemsle pe3yJibTaThl

BbinycKHUK HAy4YUTCS:



. coOuro1aTh MpaBmiia 0€30MaCHOCTH U OXPaHBI TPyAa MpH padoTe ¢ yueOHBIM U
nabopaTopHBIM 000PYIOBAHUEM;

o MIOHUMAaTh CMBICJI OCHOBHBIX (PU3MUECKUX TEPMHUHOB: (U3UYECKOE TEIIO,
(1)I/I3I/I‘-I€CKOG SIBJICHUC, (bHBPI‘-IeCKaSI BCJIMYMHA, CAMHUIBI U3MCPCHUS

J pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (PU3HYECKUX
METOJIOB; aHAJIM3UPOBaTh OTJEJIbHBIE 3Tallbl MPOBEIEHUS HUCCIEAOBAHUM U MHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOJEHUN U ONBITOB;

. CTaBUTh ONBITHI IO MCCIEAOBAHUIO (DU3MUECKUX SIBICHUNH WIH (U3HUYECKUX
CBOMCTB Ten ©0e3 WHCMNONb30BaHUS MPSAMBIX HM3MEPEHUN; TpU ITOM  (POPMYIUPOBATH
npoOieMy/3agaqy y4eOHOTrO OJKCHEPHMEHTa; COoOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUS; IPOBOJMTH OIBIT U (POPMYJIUPOBATH BHIBOIBL.

[Tpumeuanue. [Ipu npoBegeHun uccienoBaHus (GU3MYECKUX SBICHUN WU3MEpPHUTENbHBIC
NpUOOpPbl MCHONB3YIOTCA JIUIIb KakK JaTYMKUd U3MEpeHUs (U3MYECKHUX BEJIMYMH. 3arucu
MOKa3aHUH MPSAMBIX H3MEPEHH B 3TOM cilyyae He TpeOyercs.

. MMOHUMATb POJIb IKCIIEPUMEHTA B MOJIYyYEHUN HaAyYHOH HHPOpMAIIHH;

o MIPOBOJUTH MPSAMBIE U3MEPEHUS PU3NUECKUX BEIMYHMH: BPEMs, paCCTOSHUE, Macca
Tena, 00beM, CHila, TeMIIepaTypa, aTMOC(hEpHOE JaBJeHHE, BIAXKHOCTh BO3/yXa, HANpsOKCHHUE,
cuja TOKa, paauandoHHBIA (OH (C HCIOJB30BAaHUEM JIO3UMETpA); MPU ITOM BHIOMpATH
ONTHUMAJIBHBINA CIIOCOO U3MEPEHUSI U UCTIONB30BaTh MPOCTEUIINE METObI OLIEHKU MOTPELIHOCTEN
U3MEPEHHUI.

[Tpumeuanue. JIro0as yuebHas nmporpamMma JoJKHA 00ecrieyBaTh OBIAJACHUE MPSIMBbIMU
M3MEpPEHUSIMU BCEX MEPEUNCICHHBIX (PU3NUECKUX BEITHYUH.

o NPOBOJIUTH  HCCIIEJOBAaHME  3aBUCUMOCTEH  (U3MYECKHX  BEIUYMH  C
WCIIOJIb30BAHMUEM TMPSIMBIX W3MEPEHHI: MPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH
pe3yabTaThl TOJXYYEHHOW 3aBHCUMOCTH (U3MYECKHUX BEIWYMH B BHJE TaOiaMIl M TpaduKOB,
JieraTh BBIBOJBI 110 pe3yabTaTaM UCCIICIOBAHMS;

. MPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NUYECKUX BEIUYUH: TPH BBIMOJHECHUH
M3MEpeHuil coOMpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY, CIEAys MPEUIOKEHHONW HHCTPYKIIUH,
BBIYUCIIATh 3HAYCHUC BEJIMYUHBI U aHAJIU3UPOBATD MMOJYUCHHBIC PE3YJIbTAThI C YYCTOM 3aJIaHHOI\/'I
TOYHOCTH U3MEPEHUI;

. aHAJM3UPOBATh CUTyallMd NPAKTUKO-OPHUEHTHUPOBAHHOI'O XapakTepa, y3HaBaTh B
HUX TPOSBICHUE W3YYCHHBIX (DU3MUECKHUX SIBICHUNA WM 3aKOHOMEPHOCTEH M TPUMEHSATH
HUMCIOIUECCA 3HAHUA OJId UX O6T,SICH€HI/I$I;

o MMOHUMATh MIPUHIIMITEI EUCTBUS MAITNH, TPUOOPOB U TEXHUYECKUX yCTPOUCTB,
YCIIOBHS UX 0€30MaCHOTO UCTIOIh30BAaHUS B TIOBCETHEBHOM KU3HU;
J WCIIOJIb30BATh MIPH BBHIOJHEHUH YUEOHBIX 33a]1a4 HAyUYHO-TIOMYJISIPHYIO

JIUTEpaTypy O QU3NUECKUX SBJICHUAX, CIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.
BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

. 0CO3HABAMb YEHHOCTb HAYYHBIX UCCIE008AHUL, PONb QUIUKU 8 PACULUPEHUU
npeocmaegneHull 06 OKpyjicarowem mupe u ee 6K1a0 8 YiyyuleHue Kaiecmea HCUusHu,



L ucnojsvzoeamsb  npuembvl nocmpoernus gbI/BulleCKMX MOO@]Z@ZZ, noucka u
qbopMyﬂupoeku ooKazamenbcme 8bla6tumblx cunomes u meopemuvyecKux 66160006 HA OCHOBE
IMAUPUHECKU YCMAHOB/IEKHbIX qbaKmoe;

L4 cpasHueamv NMoO4YHOCNb USMEPEHUS qbus'ultecmtx 6€JIUYUH nNo eeluv4ure ux
OMHOCUMENbHOU nocpewHocmu npu npoeeéeHuu npAmMblx M3M€p€HI/lIZ,'
L camocmosmelbHoO I’ZpOGOOHI’YIb KOCBEHHble UsMeperus u uccneo08anusl

QuuuecKux 8eIUYUH ¢ UCNONL30BAHUEM PA3IUYHBIX CNOCOO08 U3MePeHUs PUIUYECKUX GeTUYUH,
gvlbUpams  cpeocmea  UMepeHus ¢ y4emom — HeoOX0OUMOU — MOYHOCMU — U3MepeHUll,
060CHO8bI8AMDb BbIOOP CNOCOOA UMEPEHUS, A0eK8AMHO20 NOCMABIEHHOU 3adaye, Npo8ooUmMy
OYEHKY 00CMOBEPHOCTNU NOJLYYEHHBIX PEe3YIbmamos,

J B0CHPUHUMAMb UHDOPMAYUIO PUIUYECKO20 COOEPIHCAHU 68 HAYYHO-NONYIAPHOU
qumepamype U cpeocmeax Maccoeou UHpoOpMayuy, Kpumudecku OYeHUugamv HNOLYYEHHVIO
ungopmayuro, anaruzupys ee cooepicanue u OaHHuvie 06 UCMOYHUKe UHDOpMayULL,

° €030a8amv COOCMBeHHble NUCbMEHHble U YCHHble CO0OUleHUs O Qu3UYecKux
SBIEHUSAX HA OCHOBE HECKOIbKUX UCMOYHUKOS UHGOpMAYUlU, CONPOBONCOAMb BbICIYNIIeHUE
npezenmayuell, Y4umvleédas 0COOeHHOCIMU ayOUMOPUU C8ePCMHUKOS.

MexaHuuyecKkue siBJIeHUS

BhINyCKHUK HAYYHUTCH:

o pacro3HaBaTb MEXAaHWYECKHE SBJICHUS M OOBSCHATH Ha OCHOBE HMEIOLIUXCS
3HAHUA OCHOBHBIE CBOICTBAa WJIM YCJIOBUS TPOTEKaHWsI 3TUX SIBJIEHUI: paBHOMEpPHOE U
HEPaBHOMEPHOE JIBUXKEHUE, PAaBHOMEPHOE U PaBHOYCKOPEHHOE NPAMOJIMHEMHOE IBM)KEHHE,
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JIBUKEHHUSI, CBOOOTHOE Ta/IeHHE TEJI, PABHOMEPHOE JBH)KEHHE
[0 OKPY>KHOCTH, MHEpLUs, B3aUMOACHUCTBUE TeJl, PEaKTUBHOE JBHKEHHE, Iepesadya AaBICHUS
TBEPJBIMU TEJIAMU, )KUJKOCTSMH U ra3amMu, aTMoc(epHoe AaBlicHHE, IUIaBaHNE TEJ, PABHOBECHE
TBEPJIbIX TeJl, UMEIOIUX 3aKPEIJICHHYI0 OCh BpallleHUs, KoyebaTenabHOe JABUKEHHE, PE30HAHC,
BOJIHOBOE JIBUYKEHUE (3BYK);

o ONMCHIBaTh U3YYECHHBIE CBOMCTBA TE€I M MEXAHWYECKUE SIBJICHMS, HCIIONb3Ys
¢u3nyecKkue BEIUYMHBL: Ty Th, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, MepHo oOpallleHus, Macca
TeNa, IJIOTHOCTh BEIEeCTBA, CHJIa (CHJIa TSKECTH, CUJIa YHPYTOCTH, CUJia TPEHHs), J1aBlEHUE,
UMITYyJIbC TeJa, KUHETHYecKas OSHEprus, MOTEHLMaJbHas JHEprusi, MexaHudeckas padora,
MexaHudeckass MorHocts, KIIJI mpu coBeprieHun pa®oThl € HCIOIB30BAaHHEM IPOCTOTO
MEXaHU3Ma, CUJIa TPEHUs, aMILUIUTY 1, IEPUOJT ¥ YacTOTa KoJeOaHuH, JUTMHA BOJHBI M CKOPOCTh
€e pachpoCTpaHEHHs; TpU OMNHCAHUM TMPABWIBHO TPAKTOBaTh (UIWYECKUH  CMBICT
UCIOJBb3yEMBIX BEIUYMH, MX OOO3HAYCHHS W EJUHMULBI W3MEPEHHUs, HaXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO0 BEIMYMHY C JAPYTMMHU BEJIMUYMHAMU, BBIUYUCIATH 3HAUCHUE
(u3nYeCcKoil BETUUNHBL;

. aHAJIM3UPOBATh CBOMCTBA TE€J, MEXAHUYECKHUE SIBJICHUS U IPOLECCHI, HCIOJIb3Ys
(u3nuecKkre 3aKOHBI: 3aKOH COXPAHEHUs SHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYNepno3uIiu cuil (HaxoxaeHue paBHoaeicTByromei cuibl), I, 11 u 111 3akonst HetoToHa, 3ak0H
COXpaHEHHUs UMIyJbca, 3aKoH ['yka, 3akoH llackans, 3akoH ApxuMmena; Mmpu 3TOM pas3inyaTh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €TI0 MAaTEMaTUYECKOE BBHIPAKEHUE;

L4 pas3iindaTb OCHOBHBIC ITPU3HAKH U3YUYCHHBIX (1)I/I3I/I‘~IGCKI/IX MOJEIICH: MaTepurajibHasa
TOYKa, HHEPpLUAJIbHAsA CUCTEMA OTCUCTA,
L4 peuiathk 3aaadu, HCIIOJIb3Yy:A (I)I/ISI/I‘-IGCKI/IG 3aKOHbI (SaKOH COXpPAaHCHUS SHECPIruu,

3aKOH BCEMUPHOTO TATOTEHUS, NpuHUMI cyneprnosuuuu cui, I, 11 u III 3akonsr HeroToHa, 3aK0H
COXpaHEHHs WMIyJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u GOpPMYJIbI,
CBSI3BIBANOIINE (PU3NYCCKUE BEIUYHMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teia, TUIOTHOCTh
BEILIECTBA, CWJIA, JABJIEHUE, UMITYJIbC Te€Ja, KHHETUYECKAsl HHEPrus, MOTECHUUAIbHAs SHEPIHUs,
MexaHu4eckas pabora, MexaHumdeckas momHoctb, KIIJ mpocroro mexanusma, cuia TpEHHS
CKOJIb)KEHUS, KOOP(DUIIUEHT TPEHUsl, aMIUIUTY/1a, IEPHOJ] U 4YacTOTa KOJeOaHUA, TMHA BOJIHBI U
CKOPOCTh €€ pachpoCTpaHEHHs): Ha OCHOBE aHalM3a YCJIOBUS 3aJaydl 3alHChIBaTh KPaTKOE
yCIIOBUE, BBIIENIATH (DU3MUECKHUE BETHUUHBI, 3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE IS €€



peuicHus, IPOBOAUTL PpaCYCThbl M OLICHUBATHL PCAJIbHOCTD IMMOJYUCHHOI'O 3HAYCHHA (1)I/I3PI‘-IGCKOI\/JI
BCJIIMYHHBI.
BbIHyCKHI/IK MOJYYIUT BO3MOKHOCTD HAYYMTHCH:

J UCNONb306AMb 3HAHUA O MEXAHUYECKUX SGNEHUAX 6 NOBCEOHEBHOU JHCUSHU O
obecneueHusi 6e3onacHocmu npu 06paweHuU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEamu,
OJIsl COXPAHeHUsi 300pP06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOCeHUsl 8 OKpYlcaroujell
cpede;  npugOOUMb  NpUMepbl  NPAKMUYECKO20  UCNONb308AHUS  (PUBUYECKUX 3HAHUL O
MEXAHUYECKUX SBNeHUAX U PUULECKUX 3AKOHAX;, NpUMepbl UCNONb308AHUS B0300HOBIISEMbIX

UCMOYHUKOS — DHepeuu,  IKOJIO2UHECKUX  NOCIeOCMBUUl  UCCIe008aHUSl  KOCMUYECKO20
npoOCMpancme;
. Paznuuamos 2paHuybl NPUMEHUMOCIU UUYECKUX 3AKOHO8, NOHUMAMb Ce0Ouull

xapaxmep (QyHOAMEHMATbHLIX 3AKOHO8 (3AKOH COXPAHEHUs. MEeXAHUYECKOU JHepeul, 3aKOH
COXPAHEHUsL UMNYIbCA, 3AKOH GCEMUPHO20 MASOMEHUs) U O02PAHUYEHHOCHb UCNONb308AHUS
yacmHuvIx 3aKkoH08 (3axkon 1'yka, Apxumeoa u op.);

. HAXo00ums a0eK8amuyro NPedIoNCeHHOU 3a0ade hu3uuecKyo Mooeilb, pa3peuants
npobnemy Kak HA OCHOBe UMEIOWUXCS 3HAHUL N0 MeXAaHukKe C  UCHOTIb308aHUEM
MAmMemMamuyecKo2o annapama, max u npu NOMOwU Memooo8 OYeHKIL.

TemnsioBble sIBJIEHUS

BbINYyCKHUK HAYYHTCS:

. pacrno3HaBaTh TEIUIOBbIE SIBICHUS U OOBSICHATH Ha 0a3e MMEIOIIMXCS 3HAHUN
OCHOBHBIE CBOICTBa WM YCJIOBHUS MPOTEKAHUS ITHUX sIBICHUN: nud@ysus, u3MeHeHue odbema
TEJ TpPH HArpeBaHUM (OXJAXACHUH), OOJIbIIAsi CKUMAEMOCTh Ta30B, Majas CKHMaeMOCTb
KUJKOCTEH W TBEPABIX TeEJ; TEIJIOBOE PAaBHOBECHE, HCIAPEHUE, KOHAEHCAlus, IUIaBJICHHE,
KpUCTAJUIM3AINs, KUIIEHWE, BIAXKHOCTh BO3MyXa, pPAa3JIUYHBIE CIIOCOOBI TEIUIONepeaayn
(TerI0npoOBOIHOCTh, KOHBEKIIHS, U3IYYEHUE), arperaTHble COCTOSIHUS BEIECTBa, MOIJIOLICHHUE
SHEPIUM IPU HCIIAPEHUH KUJKOCTH W BBIIEIICHHWE €€ INpPU KOHACHCAIMU I1apa, 3aBUCHMOCTH
TEMIIEPATYPBI KUIIEHUS OT JAABJICHUS;

L4 OIMIMCbIBATHL H3YYCHHbLIC CBOMCTBA TE€I M TEIJIOBBIE SABJICHUA, HUCIIOJIb3Ys
(1)I/ISI/I‘-ICCKI/IC BCJIMYHHBI: KOJIMYCCTBO TCIJIOTBHI, BHYTPCHHAA SHCPrusA, TEMIICpaTrypa, yACJIbHAA
TCIINIOEMKOCTb BCHICCTBA, YACJIbHAd TCIJIOTA ILUIABJICHUA, YACIbHAA TCIJIOTA napoo6pa303aHI/I${,
yaciibHad TCIUIOTa CropaHusd TOIIJIMBA, KOB(b(i)I/IL[I/IeHT IMOJIC3HOI0 JACKMCTBHUS TEIJIOBOI'O
ABUTATEIIA; IIPU OIIMCAaHWUU IIPaBUJIBHO TPAKTOBATH (bH?)PI‘IGCKPIﬁ CMBICJI UCITOJIB3YEMBIX BCJIWYHMH,
nX OO0O3HAYCHUS U CANMHUIBI H3MCPCHUA, HAXOIAHUTH q)OpMyJII)I, CBA3BIBAIOIUC OAHHYIO
(I)I/I3I/I‘IGCKYIO BCIIMYNHY C APYTUMHU BCIMYNHAMU, BBIYUCIISATD 3HAYCHUC (I)HSHHGCKOﬁ BCINYHNHBI,

L4 AHAJIM3UPOBATH CBOMCTBa TCJI, TCIUIOBBIC SBJICHUSA W IIPOLCCCHI, HCIOJb3YHd

OCHOBHBIC TIOJIOKCHHUA ATOMHO-MOJICKYJIIPDHOTO YUYCHUA O CTPOCHUH BCIIECTBA MW 3aKOH
COXPAHCHUS SHCPIUU;

. pas3nyaTh OCHOBHBIE MPU3HAKHM U3YUYEHHBIX (PU3MUECKUX MOJeNell CTpOeHHs
ra3oB, KUIAKOCTEH U TBEPIBIX TEIl;
. MIPUBOJIUTH MPUMEPHI IPAKTHUECKOTO UCIIOIB30BaHuUs (PU3NUYECKUX 3HAHUM O

TCIIJIOBBIX ABJICHUAX,

. pemaTh 3a1a4u, UCHOJb3Ys 3aKOH COXPaHEHUS SHEPTHH B TEIUIOBBIX Mpolieccax 1
(dbopMynbl, cBs3pIBatOlIMEe (U3MUECKHE BETUYMHBI (KOJMYECTBO TEIJIOTHI, TEMIEparypa,
yAEIbHAas TEIUIOEMKOCTh BELIECTBA, YAEJIbHAs TEIUIOTA IUIABJICHUS, YAEJIbHAs TEIIIOTa
napooOpa3oBaHusl, yJelIbHas TEIUIOTa CrOPaHMs TOIIMBA, KO3(DPUIMEHT NOJIe3HOro IeHCTBUS
TEIUIOBOTO JIBUTaTelisl): Ha OCHOBE aHalM3a YCJIOBUS 3aJaud 3allMChIBaThb KPAaTKOE YCIIOBHE,
BBIIEJATh (PU3MYECKHE BEIUYMHBI, 3aKOHBI M (OpPMYyJbl, HEOOXOOUMbIE /Jsl €€ pEeLIeHus,
MIPOBOJUTH PACUEThl U OLIEHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUSI (PU3NUECKON BEITHUUHBIL.

BbInyCKHUK MOJYYUT BO3MOKHOCTD HAYUHThCS:

o UCNONb306aMb 3HAHUA O MENN08blX AGNEHUAX 6 HNOBCEOHEGHOU JICUSHU O
obecneuenusi 6e3onachocmu npu oopaweHuu ¢ npUOOPaMu U MexXHU4eCKUMU YCmpoucmeamu,
0J15 COXpaHenus 300p08bs U COONIO0EHUS. HOPM IKOIOSULECKO20 NOBEOCHUS 8 OKPYHCAIOujel



cpede; npusooUMb NPUMEPbL IKOIOSUYECKUX NOCTeOCMEULl pabomyl Osuzameinel 6HympeHHe20
C20paHUs, MENN08bIX U 2UOPOIIEKIMPOCTNAHYULL,

o Pasauuams panuybl NPUMEHUMOCMU QUIUYECKUX 3aKOHO8, NOHUMAMb 8Ceo0ull
xapakmep (DYHOAMEHMANbHBIX QUIUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs DHepeUul 6 menjiosbix
npoyeccax) u 02paHuieHHOCMb UCNONb30BAHUS YACMHBIX 3A4KOHO8,

. Haxo0ums a0eK8ammuyro npeoyloAHCeHHOU 3a0ade Gu3ULecKyio MoOelb, papeuanms
npobnemy Kak HA OCHO8€ UMEIOWUXCA 3HAHULL O MEeNjo8blX AGNEHUAX C UCNONb308AHUEM
MamemamuyecKo2o annapama, max u npu NOMOWU Memooo8 OYeHK.

DJIeKTpUYecKre 1 MATHUTHBIE

siBJIeHUsI BBINYCKHUK HAYYUTCS:

o pacro3HaBaTh NEKTPOMArHUTHBIE SBJICHHUS U OOBACHATH HA OCHOBE MMEIOIIUXCS
3HAHUM OCHOBHBIE CBOMCTBA WM YCJIOBUS NPOTEKaHWsI 3TUX SBICHWM: JJIEKTpU3ALMs Tel,
B3aMMOJICHICTBUE 3aps/iOB, JJEKTPUYECKUNH TOK U €ro JAeWcTBUs (TEIIOoBOE, XHMHUYECKOE,
MarHUTHOE), B3aUMOJEHCTBUE MArHUTOB, IEKTPOMArHUTHAasl UHAYKLHA, AEHCTBUE MarHUTHOTO
MoJisi Ha IMPOBOJAHMK C TOKOM M Ha JABWXKYILIYIOCA 3apsDKCHHYHO 4YacTHUIly, JEHCTBHE
JJIEKTPUYECKOTO II0JI HA 3apsKEHHYIO YaCTHULY, DJIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHEMHOE
PacIpoCTPaHEHUE CBETA, OTPAXKCHUE U NIPEIOMIIEHUE CBETA, AUCIIEPCHUS CBETA.

o COCTABJIATH CXEMBI AJICKTPUIECKUX IIETIeH C IMOCIe0BaTeIbHBIM U TapaIIeTIbHBIM
COCIMHEHUEM JJIEMEHTOB, Pa3linyasi yCJIOBHbIE 0003HAUCHHSI FJIEMEHTOB AJICKTPHUYECKUX IeTen
(MCTOYHMK TOKA, KIIF0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMET]P, BOJIBTMETD).

o WCTIOJIh30BATh ONTHYECKUE CXEMBI JIJIsl IOCTPOCHUS H300paKEHUH B TNIOCKOM
3epKajie U COOMPArONICH JIMH3E.

. ONUCBIBATh U3YUYECHHBIE CBOMCTBA TEJI U DJIEKTPOMArHUTHBIC SBJICHUS, UCIIOJb3Ys
¢u3nyeckue BEIMUYUHBI: AJIEKTPUUYECKUM 3aps, CHUla TOKa, 3JEKTPUYECKOE HaIpsDKEHHE,
JIEKTPUUECKOE COMPOTUBJIEHUE, YJIEIbHOE CONPOTUBIICHUE BELIECTBA, pad0Ta 3JIEKTPUUECKOTO
MOJIs, MOIIHOCTh TOKa, (OKYCHOE pAacCTOSHHE W ONTHYECKas CWUIa JIMH3bI, CKOpPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4acTOTa CBETA; IPU ONMCAHUU BEPHO TPAKTOBATh
¢u3nyeckuif CMBICT HCIOJIB3YEMbIX BEIMYMH, HMX OOO3HAYEHHS W EAMHHUIBI H3MEPEHUs;
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (DU3NYECKYIO BEIUYMHY C APYTUMH BEITHUNHAMU.

. aQHAJM3UPOBATh CBOWCTBA TeJ, JJIEKTPOMATHUTHBIE SBIECHUS M IPOLECCHI,
UCTIONIb3Ys (DU3MUECKHUE 3aKOHBI: 3aKOH COXpPAaHEHHS 3JIEKTPHUUECKOro 3apsaa, 3akoH Oma amns
y4acTka 1enw, 3akoH [[xoyins-JIeHna, 3akoH OpsiMOJIMHEHHOIO PaclpoCTpaHEHHUsI CBETa, 3aKOH
OTpaXKeHUsI CBETA, 3aKOH MPEJIOMJICHHUS CBETa; IPU 3TOM pPa3U4aTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U €r0 MaTeMaTUYeCKOE BhIPAKEHUE.

o MPUBOIUTH MPUMEPHI MPAKTUYECKOTO UCTIOIb30BaHUS (PU3NYECKUX 3HAHUN O
OJICKTPOMArHMTHBIX SABJICHUAX

. pemath 3a1a4yu, UCIob3ys (pusnueckue 3aKoHbl (3akoH OMa ISl yyacTka LelH,
3akoH J[xoyns-JIeHna, 3akOH NPSIMOJIMHEMHOTO PACHpPOCTPAHEHHUSI CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH IPEJIOMJICHHS CBeTa) W (OPMYIIbI, CBA3BIBAIOIINE (DU3NYECKHE BEIWYHHBI (CHIIa
TOKQ, JIEKTPUYECKOE HAIPSKEHUE, DJIEKTPUYECKOE COIPOTHUBIICHHE, YJIEIbHOE CONPOTUBIICHUE
BElIECTBa, paboTa HIEKTPUUYECKOIO IMOJIs, MOLTHOCTh TOKa, (POKYCHOE PacCTOSIHUE U ONTHYecKas
CUJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacToTa CBETa, (HOpMYJIbI
pacyeTa 3JIEKTPUYECKOTO CONPOTUBIIEHUS IIPH MOCIEA0BATEIBHOM U MMAPAJUIEIBHOM COETUHEHUHN
MIPOBOJHUKOB): HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBUE, BBIICIATH
¢u3nyeckue BETUYMHBI, 3aKOHBI M (HOPMYJIbI, HEOOXOAMMBIC IJIsl €€ PELICHHs, MPOBOAUTH
pacyeThl U OIICHUBATh PEAbHOCTh MOJTYYEHHOTO 3HAYEHUST (PU3NYECKON BETUUHHEI.

BBINYCKHUK MOJYYHT BO3MOKHOCTD HAYYUThCH:

o UCNONB308aMb 3HAHUSL 00 SIEKMPOMACHUMHBIX S6TIEHUAX 8 NOBCEOHEGHOU HCUZHU
013 obecneueHusi 6e30nACHOCMU Npu  obpawjeHuu ¢ npudbopamu U  MexXHUYeCKUMU
yempoucmeamu, 051 COXPAHeHUsl 300p08bsl U COONOOEHUsI HOPM IKON02UUECKO20 NO8e0eHUs. 8
OKpyofcaloujeli cpeoe; NpUeOOUMb NPUMepPbL BIUAHUSA INEKMPOMASHUMHBIX U3VYEHULL HA JHCUBble
Op2aHU3MbIL;



o Paziuuams paHuybl NPUMEHUMOCHU PUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull
xapaxmep QYHOAMEHMANLHLIX 3AKOHO8 (3AKOH COXPAHEeHUsl JJIeKmpu4ecko2o 3apaoa) u
02PAHUYEHHOCMb UCNOTIL308AHUSL YACTIHBIX 3AKOHO8 (3akon Oma 01 y4acmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

o UCNONL306aMb  NpUeMbl  NOCMPOeHUsT  u3udeckux Mooenel, noucka u
PopmMyIUpoBKU OOKA3AMENbCIE BLLOBUHYMBIX SUNOME3 U MEeOPEeMUYECcKUX 686160008 HA OCHOBE
IMAUPUYECKU YCIMAHOBTICHHBIX (DAKMO8;

o HAX00UmMb A0eK8AMHYI0 NPEONI0NCEHHOU 3a0ayie hu3uuecKyro Mooeb, papeutams
npobnemy Kak HA OCHO8e UMEIOWUXCA 3HAHULL 00 DSIeKMPOMACHUMHBIX —SGICHUSAX C
UCNONL308AHUEM MAMEMAMUYLECKO20 ANNapamd, max u npu NOMowu Memooos OYeHKHU.

KBanToBBIE ABJICHUS

BbINyCKHUK HAYYHTCS:

. pacro3HaBaTh KBAaHTOBBIC SIBIICHUS U OOBSICHATH HA OCHOBE MMCIOIIMXCSl 3HAHUHN
OCHOBHBI€ CBOICTBA WUJIM YCJIOBHS MPOTEKAHUS STUX SBJICHHUI: €CTECTBEHHAs] U MCKYCCTBEHHAs
PaIuOaKTUBHOCT, O-, - W Y-M3Ty4eHHs, BOSHUKHOBEHHME JIMHEWUYATOTO CIEKTpa HU3ITyUCHUS
aToMa;

o OIHMCHIBATh U3YYCHHBIC KBAHTOBBIC SBJICHUS, WCIIONB3Ys (PU3NUCCKUEC BEITHUMHBI:
MaccoBO€ YHCIIO, 3aps/I0BOE YHUCIIO, MEPUOJ Moypacnaaa, sHeprusi GOTOHOB; MPU OMHUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3MUECKUN CMBICH HUCIHOJb3YEMBIX BEJIWYMH, MX OOO3HAuU€HUs Hu
€AMHUIIBI U3MEPEHUS; HaXOIUTh (OPMYJIbI, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYUHY C
JIPYTMMH BETUYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NUECKON BETTMYMHBI,

J aHaTM3UpPOBaTh KBAHTOBBIC SBJICHUS, WCHOJNBb3ysS (U3MYECKHE 3aKOHBI U
MOCTYJIAThl: 3aKOH COXPAHEHHS DHEPIUH, 3aKOH COXPAHCHHUS 3JICKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHHS MacCOBOI'O YMCJIa, 3aKOHOMEPHOCTH M3JTy4YCHUS U TIOTJIONICHUS CBETa aTOMOM, TIPU
5TOM pa3INyaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M €r0 MAaTEMaTHYECKOE BhIPAKEHHE,

. pa3nuyaTh OCHOBHBIE ITPU3HAKYU IUIAHETAPHON MOJENIH aTOMA, HYKIIOHHOW MOJIEIN
aTOMHOIO 71pa;
. IIPUBOAMTH IPUMEPHI POSBICHUS B IPUPOJIE U IPAKTUYECKOIO UCIIOIb30BAHUS

PalMOaKTUBHOCTH, SIAEPHBIX U TEPMOSIEPHBIX PEAKIIMH, CIIEKTPAJIbHOIO aHAJIA3A.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCH:

. UCNONBb306AMb NONYHUEHHblEe 3HAHUS 8 NOBCEOHEeBHOU JHCU3HU NpU 0OpaujeHuu ¢
npubopamu u MexHUUecKUMU YCmpoucmeamu (Cuemuyux UOHUSUPYIOUWUX YaAcuy, 003UMemp),
01 COXpAaHeHUsi 300p06bs U COONI0OEHUS HOPM IKOJIO2UYECKO20 NOBEOEHUsl 8 OKpYyicarouel
cpeoe;

. COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX 510ep ¢ 0eeKmom Maccol;

. npueoouUms  NpuMepsbl  GIUAHUA ~ PAOUOAKMUBHLIX — U3NYYEHUUl HA  JiCUBble
Op2aHU3Mbl;, NOHUMAMb NPUHYUN  Oelicmeus 0o3umempa U pa3iudams  YCI08US €20
UCNONb308AHUS,

. HOHUMamb  IKOJI02U4ecKue npoobiemsl, BO3HUKAWOWUE NPU  UCHONb308AHUU
AMOMHBIX 2NIEKMPOCMAHYUL, U NYMU peuleHus dMux npooaem, nepcnekmugvl UCNONb3068AHUSL
VIPABIAEMO20 MEPMOA0EPHO20 CUHME3A.

JJleMeHTBhl aACTPOHOMMU

BbinycKkHUK HAYYUTCS:

. yKa3plBaTh Ha3BaHWs IUIaHeT COJHEYHOM CHUCTEMbI; pPa3indyarb OCHOBHBIE
MpPU3HAKA CYTOYHOTO BpallleHWs 3Be3IHOTO Heba, aBwkeHus Jlynel, ConHIA W TUIaHET
OTHOCHUTEIIBHO 3BE3];

. ITOHUMATh PA3INYUs MEXIY TeJIMOLUEHTPUYECKON U T€OEHTPUIECKON CHCTEMAMH
MHpA;

BbINyCKHHUK MOJYYHUT BO3MOKHOCTHh HAYYUThCH:



o yKazvleamv 00wue Cceolucmsea u OMAUYUs NIAAHEM 3eMHOU SPYnnbl U NIAHen-
eueanmog; manvix men CONHEYHOU cucmemvbl U OOILWUX NIAAHEm, NOIb308AMbC KAPMOU
36€30H020 Heba npu HabIOOeHUsX 36e30H020 Heba,

. Paznuuams OCHOSHbLE XAPAKMEPUCMUKU 3630 (pasmep, yeem, memnepamypa)
COOmMHOCUMb Ygem 36e30bl C ee meMnepamypou,
. pazauvams 2unomesvl 0 npoucxodicoenuy ConHeuHol cucmembl.

Conep:xanue y4yeOHOro npeamera

®du3uka u pu3nyecKue MeToAbl U3y4eHH s NPUPOABI

®dusuka — Hayka o mpupoje. Pusnueckue Tena M sBiIeHus. HaOmroneHwe um onmcaHue
¢usnyeckux siBaeHUd. Du3nueckuil IKcHepuMeHT. MojenupoBaHUE SBICHUH U OOBEKTOB
MIPUPO/IBI.

@uU3NYeCKUe BEIMYMHBI W HMX HU3MepeHue. TOYHOCTh W MOTPEIIHOCTh H3MEPEHUU.
MexnyHapoaHas cucTemMa eIMHULL.

@usnueckue 3aKOHbBI U 3aKOHOMepHocTH. Dusuka M TexHMKa. HaydHblii Meron
no3HaHus. Ponb pusuku B hopMupoBaHUN €CTECTBEHHOHAYYHON TPAMOTHOCTH.

MexaHn4yeckue siBJICHUSA

Mexannueckoe IBM)KeHHE. MarepuainbHas TOYKAa KaK MOJAETbh (U3MUECKOro Teda.
OTHOCHUTENBHOCT MeXaHuueckoro aBmxeHus. Cucrema otcuera.du3nuecKkue BEINYMHBI,
HEOOXOIUMBIEC NJIi ONMUCAHMS IBMXKCHHUS M B3aMMOCBA3b MEXAY HUMHU (MyTh, MEpeMelleHUE,
CKOpPOCTb, YCKOPEHHE, BpeMs JIBUXeHHUs). PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
IBUKEHHE. PaBHOMepHOe nIBMXKEHME 10 OKpyxkHocTu. [lepBblii 3akoH Helorona wu
nHepuus.Macca tena. [InotHocTs BemectBa. Cuna. Enqununs! cunsl. Bropoii 3akon HeroTona.
Tpernii 3akon Hbrorona. CpoGognoe mageHue Ten. Cuna TsDKECTH. 3aKOH BCEMHPHOTO
Ttarorenus. Cwa ynpyroctu. 3akoH ['yka. Bec Ttema. HeBecomocTs. CBsi3p MEXIy CHIION
TSOKECTH W Maccod Tena. Junamomerp. PaBHopeiicTByromas cuna. Cuna tpenus. Tpenue
cKobxkeHus. Tpenue nokos. TpeHue B IpUpOIE U TEXHUKE.

Wmnynbe. 3akoH coxpaHeHus uMiyibca. PeaktuBHOe qBuxkeHne. Mexanuueckas padoTa.
MomHocts. DHeprus. IloreHnmanbHas U KuHeTHuyeckas sHeprus. IIpeBpamienue onHoro Buiaa
MEXaHUYECKON PHEPIUHU B IPYroil. 3aKOH COXPaHEHHUSI MOJTHON MEXaHUYECKOW SHEPTUH.

[IpocTeie MexaHU3MBI. Y CIIOBUS PAaBHOBECHS TBEPJOTO TEJa, UMEIOIIETO 3aKPETJICHHYIO
OChb JBW)KEHMS. MOMEHT cwibl. [Jenmp msascecmu mena. Peraar. PaBHOBecHe cui Ha palyare.
Peruaru B Texuuke, ObITy U npupone. [lonBuxkHble 1 HEeMOABMKHBIE OnoKU. PaBeHCTBO pabot
IIPU UCTIOJIb30BAaHUM MPOCTHIX MEXaHM3MOB («305I0TOe MpaBUIO MeXaHukn»). Koadduuuent
MOJIE3HOTO ACHCTBUS MEXaHU3Ma.

JaBnenne TtBepabix Ten. Epununel u3mepenus naBieHus. CrocoObl U3MEHEHHUs
nasienus. JlaBnenue xuakocTeit u razoB 3akoH [lackans. JlaBiaeHue >KMAKOCTH HA IHO U CTEHKU
cocyna. CooOmatommecss cocyasl. Bec Bo3myxa. AtTmochepHoe pasneHue. I3mepeHue
atMocdeproro nasierus. Onbitr Toppuueru. bapomerp-anepons. ATMOChepHOE NaBiIecHUE HA
pa3nuyHbIX BeicoTax. ['MapaBnnueckue MexaHu3Msl (pecc, Hacoc). JlaBlieHne KUAKOCTH U Tras3a
Ha MOTPYKEHHOE B HUX Teso. ApxumenoBa cuia. [lnaBanue Ten u cynoB Bo3nyxomnnaBanue.

Mexannueckue konebanus. Ilepmon, wacrora, amruMtyna kojeOaHuil. PesonaHc.
MexaHnuyeckre BOJIHBI B OHOPOJIHBIX cpeAax. J{iauHa BoaHbI. 3BYK KaK MEXaHHUYecKasi BOJIHA.
I'pomMKOCTB 1 BBICOTA TOHA 3BYKA.

TennoBble siBJIeHUS
Ctpoenue BemiecTBa. ATOMBI M MOJEKYJbl. TemnjaoBoe ABUKEHHE aTOMOB U MOJIEKYIL.
Juddys3us B razax, )KUIKOCTIX U TBEPIBIX Tenax. bpoyHosckoe dsudicenue. Bzaumonencraue



(mpuTsXKEHHE M OTTAIKMBAaHUE) MOJIEKYJ. ArperaTHble COCTOSHUS BellecTtBa. Pasnuume B
CTPOEHHMH TBEPABIX TEJI, KUAKOCTEH U ra30B.

TemnoBoe paBHoBecue. Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO XaOTUYECKOTO
JBYO)KEHUS yacTUll. BHyTpeHHss sHeprus. Pabota u Teronepenaya Kak crocoObl M3MEHEHMsI
BHYTpeHHEH »sHepruum Tena. TemnonpoBogHocTh. Konpeknus. Mznyuenue. Ilpumepsl
TEIUIONEpEeIaul B MPUPOAE U TexHUKe. KoiauuecTBO TEIIOThL. YAenbHas TEIIOEMKOCTb.
VYaenbHas TemjaoTa CropaHusi TOIUIMBA. 3aKOH COXpPaHEHMs M IIPEBpALICHHUS SHEPrUU B
MEXaHMYECKUX M TEIUIOBBIX Imporeccax. [InaBineHne um oTBepaeBaHHME KPUCTAIIIMYECKHUX TEIl.
VYnenpHasg temnora IuiaBieHus. McenapeHne m koHaeHcauus. IlormomeHue sHepruv npu
UCIIApEHUU JKUIKOCTH U BBIJEJIEHHE €€ MpH KoHAeHcauuu napa. Kumenwe. 3aBucumocTthb
TEMIIepaTypbl KHATICHHUsI OT JIABJICHUS. YAelbHAas TEIUIOTa MapooOpa3oBaHUs M KOHICHCAIIUH.
Brnaxnocts Bo3nyxa. PabGora raza mpu pacmupenuu. [IpeoOpa3oBaHusi 3HEpruM B TEIUIOBBIX
MalvHax (mapoBasi TypOMHA, ABUraTellb BHYTPEHHETO CTOpaHus, peakTHUBHbIN aBuraressb). KI1
TEIUIOBOM MAIIMHBI. DKo102udecKkue npooiemvl UCHOIb308AHUS MENN08bIX MAULUH.

JIEKTPOMArHUTHbIE SIBJICHUSA

Onexrpuzanust (u3ndeckux Ten. BzaumopeilicTBue 3apsbkeHHBIX Ten. JIBa pona
INEKTPUYECKUX 3apsAA0B. [[eNMMOCTh 3IEKTPUYECKOr0 3apsaa. JINEMEHTApHBINA JIEKTPUUECKUAN
3aps]. 3aKOH COXPAaHEHUs OJJIEKTpUYecKoro 3apsana. IIpoBoiHMKM, MOJYNPOBOJHUKU U
M30JISTOPBI DJIEKTPUYECTBA. DJIEKTPOCKOI. DJICKTPUUYECKOE IMOJIE KaK OCOOBIH BHUJ MAaTCpHH.
Hanpsioicennocms snekmpuyeckozo nons. JIeUCTBUE 3JIEKTPUUYECKOTO IOJS HA AJIEKTPUYECKUE
3apsabl. Kondencamop. SHepaus s1ekmpuyecko2o nois KOHOeHcamopa.

OnexTpuueckuid TOK. VICTOYHMKM D3JEKTPUUYECKOTO TOKA. OJIEKTpPUYECKas LENb U €€
cocTaBHbIe yacTu. Hampasienue m OEMCTBUS 3IIEKTPUYECKOro Toka. Hocurenu siekTpudeckux
3aps0B B Metauiax. Cuia Toka. DJIEKTPUUECKOEe HaIlPsHKEHHE. DIIEKTPUUECKOE CONPOTUBIIEHUE
MIPOBOJHUKOB. EMHUIIBI COTPOTUBIIEHUS.

3aBUCUMOCTb CHJIBI TOKAa OT HampsbkeHus. 3akoH OMa s ydacTka LEenu. Y AeIbHOE
conporusiieHue. Peocratel. [locienoBarenpHoe coenvHeHHe NPOBOAHMKOB. IlapamiensHoe
COEIMHEHHE NTPOBOJHUKOB.

PaboTa 31eKTpu4ecKoro mois 1o MepeMelIeHUI0 3JEKTPUYECKUX 3apsaoB. MOIIHOCTb
ANEKTpUYECKOro Toka. HarpeBaHue NHpOBOJHUKOB 3JEKTPUUECKUM TOKOM. 3akoH Jlxoyns -
JleHua. DnexTpuyecKre HarpeBaTesbHbIe U OCBETUTEIbHbIE TPHOophl. KopoTkoe 3aMbIKaHHe.

MaruautHoe nosie. MHAYKIMs MarHUTHOTO NoJisl. MarauTtHoe nose Toka. OnsIT Dpcerena.
MaruuTHoe 10J€ IIOCTOSHHBIX MAarHuTOB. MarHuTHoe mone 3eMid. OJEKTPOMAarHur.
MarauTtHoe Tojie KaTylmkd ¢ TOKOM. [IpumeHeHue »neKkTpoMarHurtoB. JleiicTBHE MarHUTHOTO
II0JI1 Ha MPOBOJHUK C TOKOM M ABIXKYIIYIOCA 3apsDKeHHYyro vactuny. Cura Amnepa u cuia
Jlopenya. SnextpoaBUratenb. SABieHne 31eKTpoMarHuTHON uHAyKuusa. Oneitel @apanest.

OnekTpoMarHuTHeIe —KoneOaHus. KonebamenvHuvlii  KOHmMyp.  DieKmpozeHepamop.
Ilepemennviit mox. Tpancgpopmamop. llepenada 37IEKTPUYECKONM SHEPTHMH Ha PACCTOSHUE.
DJNEeKTPOMarHUTHbIE BOJHBI U UX CBOWCTBA. lIpunyunsi paouocesazu u menesuoenus. Brausnue
SAEKMPOMASHUMHBIX USTYUEHUL HA HCUBbIE OP2AHUZMDBL.

Ceer — »oanekTpomarHutHas BosiHa. CkopocTh cBera. McTouHMKM cBeTa. 3aKoH
MPSIMOJIMHEMHOIO pacIpOCTPaHEHUE CBETA. 3aKOH OTpaykeHus cBera. [lnockoe 3epkanio. 3akoH
npenomieHus csera. JIunzel. oKycHOE paccTOsIHME M ONTUYecKas cuia JUH3bL. M300paskeHue
npeaMera B 3epkane W JMH3e. Onmuyeckue npubopwvi. 1'na3 Kak ONTHYECKas CHCTEMa.
Hucnepcus cera. Mumepgpepenyus u oughpaxyus ceema.

KBanToBbIe siBJICHUA

Crpoenue aromoB. [lnanerapHas mozenb atoMa. KBaHTOBBINA XapakTep MOIJIOLIEHUS U
HCITyCKaHMs CBETa aTOMaMu. JIMHeW4JaTble CIEKTPHI.

OmnsiThl Pesepdopaa.

CocrtaB aromHoro sngpa. IIpoToH, HEHTpPOH M DIEKTPOH. 3aKOH ONHINTEWHA O
MPOIMOPLIMOHAILHOCTY MacChl W 3HEpruu. [eghexm macc u sHepausi c8:A3u AMOMHBIX s0ep.
PamnoaktuBHOCTS. [lepuoa monypacnana. Ansba-uznydenue. bema-usnyuenue. I'amma-



usnydenue. Snepusie peakuuu. Vcrounuku suHeprum ConHua U 3Be3l. fnepHasi SHEpreTuka.
OKkonoeuveckue npobremvl padbomvl AMOMHBIX daekmpocmanyutl. Jlozumerpus. Bauanue
PAOUOAKMUBHBIX UTYUEHUL HA HCUBLLE OPSAHUIMBI.

Crtpoenue u 3Bo0nUA BeesieHHOM

['eonenTpuyeckass M TelMOLEHTpUYECKass CcUCTEMBbl Mupa. Pusznyeckas MpUPoOAA
HeOecHbix Ten ConHeuHoit cucteMmbl. I[lpoucxoxxnenune ConHeyHoW cucTembl. Duznyeckas
npuposaa Connua u 38e3a. Ctpoenue Beenennoit. OBomonusa Beenennoil. I'unoresa bosbiioro
B3pbIBA.

IIpumepHbIe TeMbl JIAOOPATOPHBIX M MPAKTHYECKHX PadoT

JlaGopaTtopHble pabOThl (HE3aBUCHUMO OT TEMAaTHYECKOM NpPUHAIIECKHOCTH) AEIATCS
CJIEIyIOIINE TUIIBI:

1.  IlpoBenenue npsMbIX U3MEPEHUN HU3HUUECKUX BEIUYUH

2. Pacuer 1o mosry4eHHBIM pe3yJbTaTaM MPSMBIX H3MEPEHUN 3aBUCIMOTO OT HUX
napamMerpa (KOCBEHHbIC H3MEPEHU).

3.  HalGmonenue siBIeHUI 1 MOCTAaHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE) I10
o0OHapy keHHIO (PaKTOPOB, BIUSIOMINX HA POTEKAHUE TAHHBIX SBJICHUN.

4.  HccnemoBaHue 3aBUCUMOCTH OJTHON (PM3UYECKON BETUYHUHBI OT JIPYTOH C
MPECTaBICHUEM PE3yJIbTATOB B BUJIE TpadyKa UM TaOIHUIIBI.

5. IIpoBepka 3aJaHHBIX PEINOIOKEHUN (MIPsIMBbIE U3MEpPEHHsI (PU3NUECKUX
BEJIMYUH U CPaBHEHHE 33JJaHHBIX COOTHOLICHUN MEXIY HUMH).

6. 3HAKOMCTBO C TEXHHYECKUMH YCTPOUCTBAMH U UX KOHCTPYHUPOBAHHE.

Jlrobas pabouass mporpamMma JOJKHA MPEyCMAaTpUBATh BBIIOJIHEHUE J1IAOOPATOPHBIX
paboT Bcex yka3aHHBIX TUIOB. BbIOOp TemMaTHKH M uyucia paboT KaKIOro TUMA 3aBUCHT OT
ocoOeHHocTel padouei mporpammbl 1 YMK.

IIpoBenenne NpsiMbIX U3MepeHU (PU3UYECKUX BEJTUIHH
N3mepenue pasmepos Tell.
N3mepenue pasmMepoB MaJbIX TeJl.
N3mepenue maccel Tena.
W3mepenue oobema Tena.
N3smepenue cuisl.
W3mepeHue BpeMeHH mpoliecca, neprojaa KoueoaHui.
H3mepenne Temieparypsl.
W3mepenue naBiaeHus Bo3ayXa B OaiyioHe MO/ TOPIIHEM.
N3mepenue cuiibl TOKa U €r0 peryanupoBaHue.
0. M3mepenune HanpsHKeHUS.
1. VI3amepenue yrioB MajgeHus U MPeIOMIICHUS.
12. 3mepenue GpoKyCHOTO pacCTOSIHUS JIUH3HI.
13. 3mepenue painoakTuBHOro (hoHa.

Pacuer o nosry4eHHbIM pe3yJIbTaTaM NPSIMBIX U3MePEHUI 3aBHCUMOI0 OT HUX
napamMerpa (KOCBeHHbIe H3MePEeHUA)

N3mepenue miI0oTHOCTH BEIleCTBA TBEPIOTO TEa.
Omnpenenenne ko3P uimenTa TPEHUS CKOIBKCHHS.
Omnpenenenne KECTKOCTU IPYKHUHBI.

Omnpenenenne BHITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH HA IOTPYKEHHOE B )KUJKOCTh
TEJNO.

OrnpeenieHne MOMEHTA CUJTBI.

N3mepenne ckopocTH paBHOMEPHOTO JBUKCHHUSL.

N3mepenne cpeaHel CKOPOCTH IBHXKEHUS.

N3mepenune ycKOpeHHsl paBHOYCKOPEHHOT'O IBUYKEHUS.
Omnpenenenne paboThl ¥ MOIITHOCTH.

10 OmnpezeneHue 4acTOThl KoJIeOaHUH Tpy3a Ha MPYKUHE U HUTH.
11. Onpenenenue OTHOCUTEIHLHOM BIAXKHOCTH.

RBROO~No O ~LNE
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12.
13.
14.
15.
16.
17.

18.

Ornpeenenne KOJIM4ecTBa TETUIOTHI.

Onpenenenne yaenbHOU TEMIIOEMKOCTH.

N3mepenue paboThl U MOIIHOCTH 3IEKTPUYECKOTO TOKA.

N3mepenue conpoTuBICHUS.

Ornpenenenre ONTUYECKON CUIIbI JTUH3BI.

HccnenoBanue 3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00beMa MOTrpy>KEHHOM YacTH OT
IJIOTHOCTH XKHUAKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH M MacChl Tefa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI OT XapaKTepa MOBEPXHOCTH, €€
HE3aBUCHUMOCTH OT ILJIOIIA/IH.

Hao0J1ironeHne siBJIeHUI U IOCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YPOBHE) 110

o0Hapy:KeHUI0 (PAKTOPOB, BIUSIOIIHNX HA MPOTEKAHHE TAHHBIX ABJIEHUI

©CoNos~®

12.
13.

14.

15.
16.
17.
18.

19.
20.
21.

Habmonenune 3aBucuMoCTH neprojia KojiedaHuii rpy3a Ha HUTH OT JUIMHBI U
HE3aBUCUMOCTH OT MacChl.

Habmronenne 3aBuCMMOCTH niepuo/ia KojaeOaHui Irpy3a Ha IpyKUHE OT Macchl U
KECTKOCTH.

HabmroneHne 3aBUCMMOCTH AaBJIE€HUs Ia3a OT 00beMa U TEMIIEPATYPBI.
HabmoeHne 3aBUCHMOCTH TeMITepaTyphbl OCTHIBAIOIIEH BOIBI OT BPEMEHH.
HccnenoBanue siBlIeHNs B3aMMOJAEHCTBUS KaTyIIKU C TOKOM M MarHuTa.
WccnenoBanue siBIeHUS 2JIEKTPOMarHUTHOW MHAYKIIHU.

HabnroneHue siBieHust OTpa)keHUs U MPEeIOMIICHUS CBETA.

Habmonenue siBIeHMs TUCHEpCUN.

OO6Hapy:xeHre 3aBUCHMOCTH CONPOTHUBIICHUS TPOBOJAHMKA OT €T0 MapaMeTpoB U
BEIIIECTBA.

. MccnenoBaHue 3aBUCUMOCTH Beca Teja B XKUJKOCTU OT 00beMa MOIrpy>KEHHOM yacTu.
11.

HccnenoBanue 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUMHBI OT APYTOM €
MIpe/ICTaBICHUEM PE3YJIbTaTOB B BUAE Ipadyka Uiy TaOIHIIbI.

HccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBHKCHHUU 0€3
HAYaAJIbHOW CKOPOCTH.

HccnenoBanue 3aBUCMMOCTH CKOPOCTH OT BPEMEHU U ITyTH IIPU PABHOYCKOPEHHOM
JIBUKEHUH.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS OT CHIIBI JaBJICHUS.

HccnenoBanue 3aBUCUMOCTH J1e(hOpMaliy TPY>KUHBI OT CHIIBL.

HccnenoBanue 3aBUCUMOCTH TIepUoa KojeOaHui Tpy3a Ha HUTHU OT JJTUHBL
HccnenoBanue 3aBUCHMOCTH TIepHOa KoJebaHui Tpy3a Ha MPYKUHE OT )KECTKOCTH H
MAaCCBI.

HccnenoBanue 3aBUCUMMOCTHY CHJIBI TOKA Y€pe3 MPOBOJIHUK OT HAIPSKECHUS.
HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA Y€pE3 JIAMIIOUKY OT HAIPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH yIJIA IPEJIOMIICHUS OT yIJla MaJeHuUs.

ITpoBepka 3aIaHHBIX NPeANOJIOKeHUN (MPsiMble U3MePeHUus (PU3NYECKUX BeJTUIHH

U CPaBHEHHeE 3aJJaHHBIX COOTHOIIEeHUI Mexny Humu). [lIpoBepka runores

1.

2.

No o

[IpoBepka runoTesbl 0 IMHEHHOM 3aBUCUMOCTHU JJIMHBI CTOJIOMKA KUJIKOCTH B TPyOKe OT
TEMIEPATYPHI.

[IpoBepka runoresbl 0 NPSIMON MPONOPIUOHATIBHOCTH CKOPOCTH MTPH PABHOYCKOPEHHOM
JBUKEHUU MTPOUJICHHOMY ITYTH.

[IpoBepka runoTe3bl: Npyu MOCIEA0BATENBHO BKIOYEHHBIX JAMIIOUKH U IIPOBOJIHUKA WU
JIBYX IPOBOJIHUKOB HAIPSKEHUSI CKIIAbIBATH HENbB3S (MOXKHO).

IIpoBepka mpaBuiIa CI0KEHHS TOKOB Ha JIBYX NapaJlJIEIbHO BKIKOYEHHBIX PE3UCTOPOB.
3HAKOMCTBO € TEXHHYECKHMH YCTPOHCTBAMHU U MX KOHCTPYMPOBaHHE
KoHcTpynpoBaHue HaKJIOHHOM MJIOCKOCTH € 3aAaHHbIM 3HaueHueM KII/I.
KoHcTpynpoBanue apeomMeTpa U UCTIBITAHUE €T0 PadOTHI.

COopka 31eKTpUYECKO LIeTT U U3MEPEHNE CUIIBI TOKA B €€ PA3IMYHbIX ydacTKax.



8. COopka 2JIeKTpOMarHuTa U UCIBITAHUE €0 JCHCTBHSL.

9. MH3zydeHue 3MEKTPUUECKOTO JBUraTelsl IOCTOSHHOIO TOKA (Ha MOJIEIH).
10. KonctpyupoBaHue 351eKTpOIBUTATEIS.

11. KoHcTpyupoBaHue MOJIENH TEIECKOTIA.

12. KonctpyupoBaHue MOJENIH JIOJIKHU C 3alaHHON IPy30I0bEMHOCTBIO.
13. Onenka cBoero 3peHHs U MOA0Op OYKOB.

14. KoHcTpyupoBaHue IpOCTEHIIEro reHeparopa.

15. M3yueHne CBOWCTB N300paKCHUS B JINH3AX.

COJAEP)KAHUE YYEBHOI'O IIPEIMETA 110 TAPAJUIEJIAM

7 kiacc
(68 yacos, 2 yaca B He€eJI10)
Beenenne (3 1)

Uro msyuaer ¢usuka. Ousnyeckue sBiacHus. HaOnroneHus, ombIThl, u3MepeHus. Ouznka u
TEXHHKA.
JlaGopaTopHble paGoThbI:
Nel. MI3mMepeHue pazmMepoB Tel.

[epBoHayanbHBIE CBEEHNS 0 CTPOEHUM BemiecTBa (6 1)
Monekynst u arombl. uddysus. JBmxenne monexyn. CBs3b TeMIEpaTyphl Tellda CO CKOPOCTHIO
JIBYDKEHUS er0 MoJieKyJl. IIpuTspkenne u oTTaaKUBaHUEe MOJIEKYJ. PasmudaHbIe COCTOSIHUS BEIIECTBA U
UX OOBSCHEHHE HA OCHOBE MOJICKYJIIPHO — KHHETUYECKUX MPECTABICHHUIMA.
JlaGopaTtopHble padoThI:
Ne2. M3mepenne pazMepoB MaibIX Tell.
B3aumopeiictBue Tea (21 u)

Mexanundeckoe nBuxeHue. PaBuomeproe npmxenne. CKOpOCTb.

Nuepuus. Bzaumopericteue ten. MHepuus. Macca tena. M3aMepeHre Macchl Tella ¢ TIOMOIIbIO
BecoB. [[10THOCTH BemiecTBa.

SBnenue Tarorenus. Cwna Tspkectu. Cuia, Bo3HHMKaromas npu aedopmanuu. Bec. CBsszb
MEX]ly CUJION TSHKECTH UM MacCoM.

VYupyras aedopmanus tena. 3akoH 'yka.

Hunamomerp. I'paduueckoe m3oOpaxkenue cuibl. CIoKeHUE CHII, ACHCTBYIOIIUX 11O OJHON
MIPSIMOM.

Tpenne. Crua Tperust. TpeHUE CKOJBKEHUS, KaueHUs, TIOKOos. [[oAIIAITHAK.
JlaGopaTopHbie padoThbI:
Ne3 M3mepenne CKOpOCTH paBHOMEPHOTO JIBHXKEHUS. )
Ne4 Nzmepenne Macchl Tella Ha PHIYaKHBIX BECaX.
Ne5 Usmepenne oObema Tena.
No6 Mzmepenue mIoTHOCTH TBEPAOTO Tea.
Ne7 U3mepenue cuiibl. OnpeieseHne KECTKOCTH IPYKUHBI.
Ne8 Ompenencarie K03pGUIIUEHTA TPEHHSI CKOJTBKCHUS

JlaBieHue TBEPABIX TeJl, ;KHIAKOCTel 1 ra3os (21 1)

Jasnenue. J[apieHue TBEpAbIX TEIl.
Haenenue raza. OOBsACHEHHE JaBJCHWS Ta3a HA OCHOBE MOJICKYJISIPHO — KHHETHYECKUX
npeacrasieHuid. 3akoH [lackans.

Jasnenue B sxxunkoctu U raze. Coodmarommuecs cocynbl. LLmro3er. ['mapasamaeckuii mpecc.

AtmocepHoe  maBnenume. Omnwir  Toppuuemnu.  bapomerp-anepoua.  M3meHenwue
arMocepHoro gaBneHus ¢ BeicoToi. Manomerpsl. Hacoc.

ApxumenoBa cunia. Y cioBus mi1aBaHud Tei. Bonueiil Tpancnopt. Bo3nyxonnasanue.
JlaGopaTopHble padoThI:
N9 M3mepenne naBieHus BO3IyXa B OAIIOHE O] TOPIIIHEM.
Nel0 Msmepenue BLITANKMBAIOIIEH CHIIBI, IEHCTBYIONIEH Ha TOTPYKEHHOE B YKHIKOCTH TEJO.



Pa6ora u mongHocthb. IHeprusi(154)

Pabora cuibl, AeHcCTByIOIIEH MO HANpaBICHUIO NBIDKEHUsA Tena. MomHocTs. [IpocTeie
MEXaHHU3MBI. YCIIOBUE paBHOBECHS pbluara. MOMeHT cuiibl. PaBHOBecHe Tell ¢ 3aKperIeHHOW OChIO
BpaieHus. Bunsl paBHOBecCHSI.

PaBeHCTBO paboT IIpH HCTIOIH30BAaHUN MeXaHM3MOB. K03 durmenT nojae3Horo AecTus.

IloreHnmanpHas >HEpPTUs MOTHATOrO Teja, CKaToW MpyXuHbl. KuHeTndeckass >SHEprus
IBIDKyIIerocs tena. [IpeBpaiieHre ogHOTO BUIa MEXaHHYECKOW SHEPTHH B JIPYroil. DHEeprus pex u
BeTpa.

JlaGopaTtopHble padoThI:

Nell Ompenenenue paboTbl U MOUTHOCTH.

Nel2 Onpenenenue MOMEHTA CUJTBI.

Nel3 KonctpyupoBaHue HaKJIOHHOM MJIOCKOCTH C 3aaHHbIM 3HaueHueM KI1JI.

8 knace
(68 uacos, 2 yaca B HeIeII0)
TensioBble siBaeHus (23 4)

TenmoBoe nBuxkeHue. BHyTpeHHss sSHeprus. PaGora u Teruonepenaya Kak CHOCOOBI
VM3MEHEHUs BHYTpEeHHel dHepruu tena. Bunsl Teronepenayn.

KonmuectBo TermoTel. YenbHas TEIUIOEMKOCTh. YIeibHas TEIUIOTa CTrOpaHUsl TOIUIMBA.
[InaBnenue u kpuctaum3aus. Temmneparypa maaBiIcHU. Y IeTbHAS TETUIOTA IUIABJICHUSI.

Ucnapenue u konaeHcaiys. OTHOCUTENbHAS BIAXKHOCTh BO3/IyXa U €€ U3MEPCHHUE.

Kunenwne. Temmeparypa KutieHUs. Y AeTbHAS TEIIOTa MTapooOpa3OBaHHUS.

OO0bsicHEeHNE N3MEHEHUH arperaTHbIX COCTOSTHUH BEIIECTBA HA OCHOBE MOJIEKYJISIPHO —
KHHETUYECKHX TPEICTABICHHIA.

[IpeBparieHus SHEPrUK B MEXaHUYECKHUX M TEIUIOBBIX MPOIIECCaX.

JBurarens BHyTpeHHero cropanus. [laposas TypOuna.
JlabopaTopHble padoThI:
Nel. CpaBHeHHE KOJMYECTB TEIUIOTHI IPY CMEIIMBAHUH BOJIBI PA3HOH TEMITEPaTyphI
No2. 3mepeHnue yaenbHOM TeIIOEMKOCTH TBEPJOTO Tena
Ne3. I3MepeHre 0OTHOCHUTENBHOM BIIaKHOCTH BO3TyXa
dnekTpuyeckue sipjaeHus (29 u)

OnexTtpuzanus Ten. JlBa poma ANEKTPUYECKHX 3apsioB. BsamMopelcTBhE  3apsiioB.
DIEKTPHUIECKOE TToJIe.

JMCKPETHOCTD ANEKTPUUECKOro 3apsaa. InekTpoH. CTpoeHre aTOMOB.

[locTosiHHBIA ~ DJMEKTPUYECKUH  TOK.  l'aJbBaHUYECKHE  DJIIEMEHTHL.  AKKYMYJISITOPBHL.
OnexTpudecKas Lemb. JNeKTPUIecKuid TOK B MeTamax. Cuna Toka. AMnepMerp.

OnexTpudeckoe HanpshkeHne. BomsTmerp.

OJeKTpUYecKoe COMPOTUBIICHNUE.

3akoH Oma sl y4acTKa 3JIEKTPUUECKON LIETH.

VY nensHoe conportuBieHue. Peoctatsl. Buabl coeqHEHMI IPOBOIHUKOB.

PaboTra u MOIHOCTH AJIEKTPUUECKOTO TOKA, KOJIMUYECTBO TEIUIOTHI, BHIJICIIEMOE IIPOBOTHUKOM
¢ TokoMm. CUerdymk O>neKTpuyeckod »HHeprud. Jlamma HakanWBaHUA. OJEKTPOHATPEBATEIHHBIE
npubopel. Pacuer amekTposHeprum, MmoTpedisieMoil OBITOBBEIMEH 3iekTponpubopamu. Kopotkoe
3ambIkaaue. [ImaBkue mpegoXpaHnuTesy.

JlabopaTopHbIe pa6oThI
Ne4. COopka 3NeKTpHUYECKON 1ENH U U3MEPEHNE CHITBI TOKA B €€ PA3JINYHBIX yJaCTKaX.
No6. PerynupoBaHue CHIIBI TOKa PEOCTATOM.
Ne7. U3MepeHne conpOoTUBIIEHUS IPOBOHUKA.
Ne8. M3mepenne pabOThI B MOIITHOCTH JIEKTPUIECKOTO TOK
JJIeKTPpOMATHUTHBIE siBJeHus (54)

MaruuTHoe TOJe TOKa. OJIEKTPOMArHUThbl W HMX HpUMEHCHHE. [IOCTOSHHBIE MArHHUTHI.
MarnuTtHoe none 3emid. JIeHCTBIE MArHUTHOTO ITOJISE HA MPOBOJIHUK C TOKOM. DJIEKTPOJIBUTATEIb.

JlaGopaTopHbie padoThI
Ne9. COopka 31eKTpOMarHuTa 1 UCIbITAHUE ero JCHCTBUS.

CgetoBble aBiaeHus (11 1)



Hcrounuku ceera. [IpsimoninHeitHOe pacipocTpaHEHUE CBETA.
OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [limockoe 3epkao.
IIpenomnenue ceera.
JIunzel. DokycHOE paccTOSIHME W ONTHYecKas cuia JIMH3BL llocTpoeHune u300pakeHUi,
JaBaeMbIX TOHKOH TMH30U. ONTHYeCKUE IPUOOPHI.
JlabopaTopHble padoThbI:
Nel0. MccnenmoBanue 3aBHCUMOCTH yTITa TIPETIOMIICHUSI OT yTJIa MaJeHHsI CBET
Nel1.H3mepenne hoKycHOTo paccTosiHusi cobuparoreii ua3bl. OMpeeieHne ONTHYECKOM CHITBI

JIMH3bI

9 knacc
( 102uyaca, 3 yaca B HeJ1eJT10)
3aKkoHbI IBUKEeHHsI B B3auMoaeiicTBust Tea (34 u)
Marepuanpnas Touka. Crctema oTcyera.
[Tepememenne. CKOpOCTH TPSIMOTUHEHHOTO PABHOMEPHOTO JIBUKEHHUSL.
PaBHOyCcKOpeHHOE TIpSIMOJIMHEHHOE [BMKEHHWE: MTHOBEHHAs CKOPOCTh, YCKOpEHHE,
repeMeIieHue.
I'paduku 3aBUCHMOCTH KHHEMAaTHYECKUX BEIMYMH OT BPEMEHH IIPpU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBH>KCHUH.
OTHOCUTENFHOCTh MEXaHUYECKOTO JIBUKECHHS.
IlepBbrii 3akoH HproroHa. MHepuuasbHble cUCTEMBI OoTcueTa. Bropoi 3axkoH HeroToHa.
Tpernii 3axon Herorona.
CBoOomHOE najicHne. 3aK0OH BCEMUPHOTO TATOTEHUS. VICKYCCTBEHHBIE CITyTHUKH 3EMITH.
Nmnynsce. 3akoH cCOXpaHeHHs] UMITyJIbca. PakeTsl.
JlabopaTopHble padoThbI:
Nel. MccnenoBanue paBHOYCKOPEHHOTO JBMKEHUS 0€3 Ha4allbHOW CKOPOCTH.
No2. M3mepenne yCKOpeHH CBOOOHOTO TIaJCHIS.
Mexannueckue Kojie0aHusi U BOJHBL. 3BYK (15 4)
Konebarensnoe neuxenune. Komebanus rpy3a Ha mnpyxuHe. CBoOOmHBIE KoneOaHWS.
KonebarenvHas cucrema. [lepuon, yactora U aMIuTyAa KoiaeOaHMiA.
[IpeBpamenne »HHeprum npu KojeOaHWAX. 3aryxammue KoneOaHus. BBIHYXISHHBIE
KoJleOaHusl.
PacmipocTpanenue xonebanuii B ynpyrux cpefax. Ilomnepeunsie u mpooiabHble BOJIHBL CBS3b
JUTMHBI BOJTHBI CO CKOPOCTBIO €€ PacTpoOCTPaHEHHUS U IEPHOIOM.
3ByKOBbIe BOTHBI. CKOpOCTh 3ByKa. [ pOMKOCTb 3ByKa M BBICOTA TOHA. JXO.
JlabopaTopHble padoThI:
Ne3. HccnenoBaHue 3aBHCHMOCTH TIEPUOJIa M YaCTOTHI CBOOOJHBIX KOJIEOAHHH MaTeMaTHYECKOTO
MasITHUKA OT €T0 JJINHEI
DJIeKTPOMATHUTHBIE sIBJIeHus (254)
OmHOPOHOE W HEOJHOPOJHOE MAarHUTHOE TIOJIE.
Harmpasienne Toka 1 HalpaBJICHUE JTUHUI €ro MarHUTHOTO ToJist. [1paBmino OypaBumka.
OO6HapyXeHre MarHUTHOTO ToJis1. [1paBmito JieBoi pyKwu.
WNHaykius MarHUTHOTO 1OJIsl. MarHUTHBINA MOTOK. DJNEKTPOMArHUTHASI MHTYKIIHSL.
I'enepatop mnepemeHHoro Toka. [IpeoOpazoBaHme »dHepruM B 3SIEKTPOTEHEPATOpAX.
DKOJIOTUYECKUE TTPOOIIEMBI, CBI3aHHBIE C TETUIOBBIMH M THAPOIIICKTPOCTAHIIHSIMHU.
DONEKTPOMArHUTHOE TOJe. DJIEKTPOMArHUTHBIE BOJHBL ~CKOpPOCTh paclpOCTpaHEHUS
ANIEKTPOMAarHUTHBIX BOJH. DIIEKTPOMAarHuTHAs IIPUPOa CBETa.
JlaGopaTtopHbie padoThI:
Ne4. Mzyuenne sSIBICHUS DIEKTPOMAarHUTHON WHIYKITHH.
CTtpoeHue aToMa u aTOMHOIO sigpa (204)
PannoakTHBHOCTE KaK CBHIIETENHCTBO CIOXKHOTO CTpPOeHHsS aToMOB. Anb(da-, 6era - U ramma-
M3ITY9ICHHUS.
OnsiTel Pezepdopna. Snepuas Moaens atoma.
PannoakTuBHEBIE pEeBpaIeHUS] aTOMHBIX SJIEP.
[IpoToHHO — HEWTPOHHAS MOZEIH SApa. 3apsAI0BOE K MACCOBOE YHUCIIO.



Snepupie peaknmm. Jlenenue u cuHTe3 sinep. CoxpaHeHHEe 3apsSg0BOT0 U MAacCOBOTO YHICEI
MIPH SJICPHBIX PEaAKIIUSX.

DHeprusi CBS3M YaCTUIl B siApe. BwimeneHune >HEpruu NpH sIACPHBIX peaknusx. M3mydeHnue
3Be31. SnepHas sHepreTuka. DKOJIOTUIECKIE MPOOIeMbl pabOTHl aTOMHBIX JIEKTPOCTAHITHIHA.

Mertonbpl HAOMIOIEHUS U PETUCTPAIMH YaCTHI] B SACpHOM pusnke. [[o3umeTpus.
JlabopaTopHble padoThbI:
NoS. M3yueHue TpeKoB 3apsSKEHHBIX YaCTHUL.
Ne6. I3MepeHune eCTeCTBEHHOTO paaruaiimoHHOT0 (PoHA JTO3UMETPOM.

Ctpoenne u 3Bomonns Beenennoii (5 1)
['eonenTpudeckas u reJroneHTpuIecKas CuCcTeMbl Mupa. Pusndeckas MpupoIa HeOECHBIX Tel
Conneunoii cuctemsl. [Ipoucxoxaenue Conneunoit Cuctemsl. @usndeckas npupoga ConHia u
3Be3n. Ctpoenne Beenennoil. DBomonus BeeneHHoi.
IoBTOpenue (3 u)

TemaTHYeCcKoOe IUIAHUPOBAHUE Kypca

Ne Paznen 7 8 9 KosaunuecTBo
H\H KJIacCcC | KJIacC | KJ1acc qacoB I10
padoueii
nporpamme
1 Odusuka u GpU3HUECKUE METOIBI H3YyUCHHUS 3 - - 3
TPHUPOJIBI
2 MexaHnYecKue SIBICHHUS 59 - 49 108
3 TerToBbIe IBICHUS 6 23 - 29
4 DNEKTPOMarHUTHBIE SBJICHUS - 45 25 70
5 KBaHTOBBIE SBIICHUS - - 20 20
6 Crpoenue 1 3BOJIONMS Beenennoii - - 5 5
7 HTOroBoe moBTOpEHHE - - 3 3
BCEro 68 68 102 238
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