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[oqcnureJrbHafl 3arIHcKa

TIJIAHIIPYEMbIE PE3YJIbTATbI OCBOEHIIfl KYPCA O[I3}IKI{
B perymrare r.r3yrrexun y.re6Horo [peAMeta <<OncHKD) Ha ypoBue cpeAHero o6ulero
o6paronanur:
Brrrrycxnnx xa 6aronoM ypoBHe Hayrr[Tcfl:
- AeMoHcrpr.rpoBarb Ha [puMepax poJrL H Mecro Qusrarra n QoprraupoBaHuu conperueHuoft
nayrxofi Kaprr,rHbr MHpa, B ptBBr,ITI,Iu coBpeMeHHoft texnuxr{ H Texuororuft, B [paKTuuecxofi

AesreJrbHocrr{ nroAefi ;

- .ueMoHcrpr,rpoBarb Ha npuMepax B3aHMocBr3b MexAy $rasuxofi I,I ApyrI,IMrI ecrecrBeHHbIMI,I
HayKaMx;
- ycraHaBJl[Barb B3ar{MocBr3b ecrecrBeHHo-HaytrHbrx snneHufi u [pI{MeHf,Tb ocHoBHbIe

Qusu.lecrue MoAenr,r An Hx ofincartuflu oltr'cnelr,ut
- HcloJlb3oBarb unQoprraaqurc (pnsu.recxoro coAepxaHr{, nplr perueHr{u yre6nrx,
rpaKTl{qecxux, [poeKTHbIx H r{ccJreAoBareJrbcKux 3aAaq, r{HTerp[py, un$opr.,raqaro ]r3
pa3ILIrIHbX HCTOTTHI,IKOB H KpUTI,rrreCKI{ ee OrIeH}rBtuI;
- pa3rr.rqarb Ir yMerb lrc[onb3oBarb n y.re6uo-uccJreAoBarelrcxofi Aerrenbuocrr,r MeroAbr
HayqHoro Iro3HaHI,L (ua6mogenue, o[HcaHr,re, I{3MepeHI,Ie, 9Kc[ep[MeHT, BbIIBI{xeHr.Ie
rplflore3bl, MoAenl,IpoBaHfie u.{p.) n Soprtau HayqHoro [o3HaHrrfl (Saxru, 3aKoHLr, reopuu),
AeMOHCTpHpyS.HA npr{Mepax nx ponb r{ Mecro B Har{HoM rro3HaHr{r{;
- [poBoAI'ITb npflMble I{ KocBeHHhIe H3MeHeHLrr Suau.recK}rx BeJILrqun, ru6uparr u3Mepl{TenbHble
upn6oprr c yqeroM ueo6xoAr,Iuoft ToqHocrr,r usuepenufi, nr*rpo"uri xoA r.rsrrrepeuufi,
loryqarb 3HatIeHI'Ie rl3MepreMoft senrumlbl u oqeHr.tBarb ornocilTenLgyro [orperuHocrb 11o
3aAaHHbrM Qoprraylarnr ;
- [poBoAI'ITb HccneAoBaH[, 3aBr,rcr{Mocreft uex.qy SusuuecKuMr{ BeJrr,rqrHaMr,r: fipoBoAr.rrb
I'I3MepeHH' I'I OlpeAeJltrb Ha ocHoBe r,rccneAoBaHr,r, 3HaqeHr.re flapaMerpoB, xapaKTepr.r3yrouux
AaHHyIO 3aB}ICI'IMOCTb uelqY BeJrr.rguHaMlr, U AeJrarb BbrBoA c yqeroM norpeIIIHOCTI,r
usuepeuufi;
- ucloJlb3oBarb rJL om'IcaHll xapaKTepa [poreKaHr,rr SuauuecKr,rx [poqeccor QusuqecKr.re
BeJrr.rqr,rHbr r,r AeMoHcTprrpoBaTb B3alrMocBf,3b MeXAy HLrMr{;
- HcrloJlb3oBarb .un, oril4cald.ufl. xapaKTepa flporeKaHr,rx SrsuvecKr,rx [poqeccoa (pusuqecKrie
3aKOHbr c yqeToM rpaHr,rq Hx npr.rMeHrrMocTr.r;
- peularb KarrecrBeHHble 3aAatlu (n rorr,r qlIcJIe rI MexlpeAMerHoro xapaxrepa): ucfionb3y,
MoAeJII{, $usuvecrue BeiIIlqI'IHbI u 3axoHhr, Bbrcrpar,rBarb roruqecKl,I BepHyro qeuoqKy
o6rscneHua (4oxasarelrcrna) npeAnoxeHHoro B 3aAaqe upoqecca (anneHur);
- peluarb pacqerHble 3aAaqu c ,BHo :aAassofi lpusu.recrofi uoAelrro: Ha ocHoBe aHirJlr{3a
ycnoBI{''I 3aAaqu BbIAeJI.f,Tb Snsuvecryro MoAeJIb, HtxoAr.rrb Queuvecxue Bergrrr{Hbr }r 3aKo,hr,
ueo6xoAuuble H AocraroqHble An ee pelueHr,rr, [poBoAr,rrb pacqerbr r,r [poBeprrr noryvenHrrfi
pe3yJrbTaT;

- frI'ITbIBarb rpaHHIIbI IIpLIMOHeHT{, r,BfreHHbrx Snsuvecrux uoAelefi rp1a perueggr,{
Qusu.recxux r,r MexnpeAMerubrx 3a.{arr;
- uclroJlE3oBarb I'I[r0oprvraqurc u [pI,IMeH{Tb 3HaHHfl o rrpr{Hrlr,rnax pa6orbr H ocgoBgbpi
xapaKTepI'IcrI'IKax u3yrIeHHbD( MaIur,rH, upu6opon r{ Apyrux rexHr{qecKr.rx ycrpoftcrr 4nrpeIIIeHr{f flpaKTr.Iqecrux, yre6no-HccneAoBareJrbcKHx U [poeKTHbx 34Aaq;- uctroJlB3oBarb 3HaHI'lx o Stt:ruecKllx o6tertax H rrpoueccax B rroBce.mresHofi l14;p13Hlr Nts.o6ecneqenus 6esonacHocrl'I flpu o6panlennu c npr6oparrafi r,r rexHr.rqecKr.rMr,r ycrpoficra aNfii, ArrflcoxpaHeHl{s 3AopoBb, tE co6lrcAeul,L HopM gKonoruqecxoro noBe.{eHr.r, B oKpyxarcrqefi cpe4e,
Anf, npfiH.srr,r, peureHfift e uosceAHesHofi xr.r3Hr{.

Brtrrycrcnurc Ha 6asosoM ypoBHe floJryrrlrT Bo3Moxnocrb Hayq[Tbcfl:- [oHI'IMarb v o6rscustr IleJlocrHocrb $usu.recxofi reopur.r, pa3nuqar6 lpaHr,rrlbr ee
lpr,rMeHr,rMocru r,r Mecro B prAy Apyrurx ([usnvecxux reopuft;



- BnaAeTb IrpHeMaMr{ nocTpoeHl,I, TeopeTutrecKl{x AoKtBaTeJIbcTB, a TaKXe [poIHo3I'IpOBaHI'Is

oco6eHHocrefi [poreKaHrax $usn.recxux gsreuLrfi H npoUeccoB Ha ocHoBe noryr{eHHblx

TeopeTLIqecKI,Ix BbIBoAoB lI AOKa3aTeJILCTB ;

- xapaKTepu3oBaTb cr{cTeMHyro cBfl3b MexAy ocHoBo[oJIaraIouI]IMII HayqHbIMu [oHrTHflMI'I:

lpocrpaHcrBo, BpeMfl, Marepl,Ifl (neulecrno, nole), ABHxeHI,Ie, cull,a, gHeprur;

- BbrABr{rarb rlrflore3br Ha ocHoBe 3HaH[s ocrroBolroJlaraleulux $usu.recxux 3aKonoMepnocrefi u

3AKOHOB;

- CaMOcTOflTeJIbHO [naHHpOBaTb ]I lrpoBoAurn Qurn.recKl{e 3Kc[epHMeHTbI;

- xapaKTepl.r3oBarb uo6anrHue npo6lerrlbl, crorulile [epeA qeroBeqecrBoM: SHeprerllqecKlae,

cbrpbeBbre, gKoJroruqecKl{e, - Ia poJlb $usurn B peIIIeHI,Iu 9TI,IX npo6JIeM;

- peuaTb [paKTr,rKo-op[eHTHpoBaHHLre KarrecTBeHHLIe u pacqeTHble tfusuvecrue 3aAatlu c
nrr6oporr,r ([usuuecrofi uogeml, ucrtorlb3ys HecKoJIbKo Qusu.recxnx 3aKoHoB nnu ipopuyl,
cBt3blBaro[I[x u3BecrHue Qu:uuecxne BeJl[rqr{Hbr, B KoHTeKcre Mex[peAMerHbrx ca.asefi;

- o6rscnsrr rrpuHur{flbr pa6oru u xapaKTepr,rcr]rror H3freuubx MarrrI{H, uprn6opon u
TexHlrqecxnx ycrpoficrr;
- o6rscssrb ycnoBu.fl npr,rMeHeHux $rasuuecx[x MoAeirefi npu perueHuu Qusuuecrnx 3aAaq,

HaxoAI,ITb a4eKBarHyro npeAnoxeHuofi 3aAaqe $usuuecxyro MoAeJrb, pelpeluarb npo6lerray xar
Ha ocHoBe HMelouluxct 3uarui1 TaK r,r npu rroMoIrIH MeroAoB oIIeHKI{.

MexanuqecK[e flBJreHHfl
- pac[o3HaBarb Mexaur.rqecxr{e sBJreH}rr n o6rscHsrb Ha ocHoBe LIMeIo[Iuxcg sHaHI,Ifi ocHoBHhIe
csoftcrea tlnll ycJIoBI,If, nporeKaHr,r, gr[rx ssreuufi: paBHoMepHoe r,r HepaBHoMepHoe ABr,rxeHr.re,
paBHoMepHoe fi paBHoycKopeHHoe upxuollluefiHoe ABr,rxeHlre, oruocr.rreJrbHocrb
MexaHl,IqecKoro ABI,IxeHvts., cso6oAHoe na,4eHr.re reJr, paBHoMepHoe ABuxeHlre tro oKpyxuocr]r,
I'IHepIIllr, ssauNloAeficrBl,Ie ren, peaKTr.rBuoe ABr,rxeHI,Ie, flepeAaua AaBJreHa, TBepAbrMr.r reJIiIMr,r,
xHAKocrflMI,I H ra3aMu, aruocSepHoe AaBJreHle, rrJraBaHr,re reJr, paBHoBecne rBepAhrx ren,
rlMeloulux 3aKperlneHnylo ocb BpaIIIeHI,rr, rore6arenbnoe ABlrxeH[e, pe3oHaHc, BonHoBoe
ABr,rxeuue (gsyr);
- o[[cblBarb H3freHHHe csoftcrBa reil H MexaHr{qecKlIe flBJIeHIrfl, I{cnoJlb3ys Qusuuecxue
BeJrlrqr{Hbr: tryrb, [epeMeuleHr,re, cKopocrb, ycKopeHlle, nepuoA o6parqeurr, Macca reJra,
uJlorHocrb BelrlecrBa, cuta (cuta rsxecrll, cuna yflpyrocrvr, cuila rpeuux), AaBJreHr{e, r,rMnynbc
TeJIa, KI{HerI,IqecKa, SHepr[s, [oreHUI{iubHaJI gHeprn;l, MexaHuqecKzt pa6ora, MexaHI,IqecKa,
MolrlHocrb, KIIA rIpH coBepIueHI,Iu pa6orrr c uc[onb3oBaHileM flpocroro MexaHr.r3Ma, cuila
lpeHHr, aM[nI,ITyAa, neprloA vr tracrora role6auuft, Arltltna BoJIHrI u cKopocrb ee
paclpocrpaHeHl{r; flpu ou]IcaHLM [paBr,rnbHo rpaKTonarr Quru.recrufi cMbrcJr Hc[onb3yeMbrx
BOJII'IqI'IH, I{x o6osHa.renus. 14 eAI{HI,IubI lr3MepeHr.Ir, HaxoALrrE Soprvrylrt, cBr3hrBullolUue .qaHHyIo
Susuuecryro BenLIqLIHy c ApyrI{M[ Ben[tr[HaMr,I, BbrrryrcJrrru sraqerre $usu.recrofi nelnvunu;
aHanl'I3rlposarr cnoficrBa reJI, MexaHntrecKr.re flBneHr{ff r.r upoqeccbr, Hc[onb3y, Qusuvecxne
3a(oHhl: 3aKOH COXpaHeHLIS SHepfr,r[, 3aKoH BceMr.rpHoro T.,rroTeHr,rr, upr,IHur.r[ cyfiepno3lrrlr4lr
cnn (naxoNgeulle paBHo.qeficrnyloqeft culrr), I, II u III saxoHrr HrrcroHa, 3aKoH coxpaueH[,
HMlyJIbca, 3aKoH fy*u, 3aKoH flacxall, 3aKoH Apxuuega; rtpu oroM pa3Jrgqarb cnoBecHyro
Soprr,rynupoBKy 3aKoHa r,r ero MareMaruqecKoe BbrpaxeHr,re ;- pa3nuqarb ocHoBHbIe IIpI,I3HaKU r8rreHHrx $usu.recKlrx lrlo4eleft: MarepHarrbHrur rosKa,
r.rHepquzurEHzuI clrcTeMa oTcqeTa;
- peurarb 3aAaqI'I, ucnonb3y, (pusuuecxue 3aKoHbr (saxon coxpaHeHr,r, oHeprnq, 3aKoH
BceMI'IpHolo r.f,roreHlll, trpLIHIIan cyneprro3r.rquu cltil, I, II u III 3axoHbr Hrrorona, 3aKoH
coxpaHeHl{fl I{MnyJIbca, 3aKoH fyxa, 3aKoH flacranx, 3aKoH Apxprrrleaa) r (poprraynu,
cBfl3blBilloque SnsuvecKl'Ie BeJIHvI{HEI (uy.r, cropocrL, ycxopeHr,Ie, Macca TeJIa, [JlorHocrb
BeUIeCTBa, CHilA, AaBJIeH[Ie, HMIIyJILC TeJIa, KI,IHeT[qeCKarI 3Hepr]Ir, IOT0HUI,I&JIsHIUI ggepruq,
MexaHl'Iqecrar pa6ora, MexaHLIqecKa, Morquocrb, KIIA flpocroro Mexanr,r3Ma, cy5ra rpeHr4s
cKonbxeHl'Ix, ros0$nqneHT TpeHI,It, aMnJrr.rryAa, nepuoA r.r qacrora xole6auufi, Altvt*arorr",,
cKopocrb ee pacflpocrpaHeHl'Ir): na ocHoBe aHiIJIH3a ycJroBr{, 3aAarru 3anucbrBarb KparKoe
ycJIoBlIe, BblIenrrb $usu'recrue BeJII,IqI,IHbr, 3aKoHbI Lt Qoprrtynu, neo6xoAl,rl,rbre Anr ee



pellleHr{fl, rrpoBoA}rrb pactrerbr r{ oUeHI.IBaTb peaJlbHocTb [oJIfIeHHoro 3HaqeHlL $usu'recxoft
BEJIilqI,IHBI.

TenJrosrre sBfleHlrrl
- pacrro3HaBarL TelJroBbre flBJreHus u o1rscH.f,Tb ua 6are llMerculuxcr. snaulail ocHoBHbIe

csoficrsa unll ycJroBrrfl [porexaHrd.f, srr,rx xsreHl,Ift: 4uQ$ysnr, I,I3MeHeHI,Ie o6reua reJI rrplr

HarpeBagnn (oxnax4eHuu), 6oflrua.s cxuMaeMocrb rasoB, MaJIarI cx[MaeMocrb x]IAxocteft u

TBepAbIX Ten; Te[JroBoe paBHoBecHe, ucflapeHlre, KoHAeHCaIIUT, UJIaBJIeHHe, KpIACTanJII{3ALlUfl,,

KlrfleHlre, BJraxHocrb Bo3Ayxa, pa3nr,rqHbre cttoco6bl TeufloflepeAaqu (tenlonpoBoAHocrb,

KoHBeKIIlrfl, nslyteuue), arperarHrle cocrorHu, BeluecrBa, rIoHIoIueHI{e gHeprtlrl np]I

ucflapeHl.Iu )KHAKOCTU I,I BbIAeneHLIe ee llpll KOHAeHCaU]I]I ilApa, 3aBI{CI'IMOCTL TeMIIepaTypbI

KHIIEHI,I' OT AABJIEHUfl ;

- o[prcbrBarb H3freHHbre csoftcrra reJr ]I TerrJroBbre sBJreHLIs, ]rcnonBy.s Susuvecxue BeJILIqI,IHrI:

KOJrlrqecTBo Te[JroTbr, BHyTpeHHrfl 3Heprr,rf, TeMlepaTypa, yAenbHag Te[JroeMKocTb BeIqecTBa,

yAenbHa;r renJrora [JraBJreHHs, yAeJrbHtur rerrJlora napoo6pasoBaHr,rfl, yAenrHaJI Te[JIora
cropaHnfl TotIJIlIBa, xosQQuqueHT [oJre3Horo Aeficrsus rerlroBoro AB]rrareilfl; ttpv oilHcaulau
lpaBI{JIbHo rpaKToBarb Qusuvecrufi cuucl uctroJlb3yeMbrx BeJII{.IIIH, tax o6osHa.Iemnfl u
eAI,IHTIIrI I{3MepeHLIt, HixoAr,rrb Sopuynrr, cBfl3brBaro[I[e AaHHyrc $usravecxyro Benr.rquHy c
Apyrr{Mr.r BeJrr,rtruHutMr,r, Bblrr[cJrrrb 3HarreHr,re Qusuuecrofi nenuvunu;
- aHaJILI3I{poBaTb cnofictna tefl, Te[JIoBbIe sBreHI,I.s fi [poqeccbl, ucflonb3y, ocHoBHbIe
IlonoxeHll aroMHO-MOneKynrpHOrO yqeHufl o cTpoeHr,ru BeIIIecTBa H 3aKOH COXpaHeHr,rfl
sHepnrH;
pa3nl'Iqarb ocHoBHbIe [pI,I3HaKI{ rrfreHHbrx Qusuvecrux uoAelefi crpoeHlu ra3oB, xu4xocrefi
r.r rBepAhx ren;

- IIpI,IBOAI'ITr [pLIMepbI [paKTl,Itrecxoro ]rcfloJrb3oBaxur ([rsuqecKnx sHaufifi o rerrJroBbD(
,BJICHI,I'X;

pellrarb 3aAatIrI, ucfloJlb3y, 3aKoH coxpaHeHr,rfl gHepruu B TelJroBhrx flpoUeccax u ([oprvrymr,
cBf3LIBaIoIIIHe Qusuvecrue BeJII{!rurHbI (roluvectno Te[Jrorbr, TeMfleparypa, yAenbHarr
TelJloeMKocrb BelrlecrBa, y.4eJrbHarr reflJrora nJraBneHr,Ir, yAeJIbHas rerrnora napoo6pasoBaHl{s,
y.4eJIbHzuI Telnora cropaHllt roflJrilBa, xos$([uqneur [oJre3Horo 4eficreur renJroBoro
4nurarelr): Ha ocHoBe aHaJILI3a ycnoBr,r, 3aAaqla 3arlrlcbrBarb KparKoe ycJIoBr,Ie, BblAenrrb
Snsuuecxre BeJII,IqI,IHhr, 3aKoHbI ra Soprr,rynrr, ueo6xoAuMbre Ans ee pelueHr{fl, [poBoArrrb
pacqerbl H oIIeHI{Barb peanbuocrb rroJrfreuHoro 3Haqeuua Qusuvecxofi BeJrHrr}rHBr.

9;rerrpr.ruecKrre rr MarHrrrHbre fl BJreurrfl
- pacno3HaBarE SJIeKTpoMarHI,ITHbIe flBJreHu.f, n o6rscssr6 Ha ocgoBe r,rMerolu[xcs gHaHr.rft
ocHoBHbIe csoficrsa ti,ltvr ycnoBl,It nporeKaHr{, grl,Ix xrlennfi: gJIeKTpI,r3aIIu, TeJr,
nsaIauo4eficrBl{e 3apflAoB, slexrpuvecxufi ToK Lt ero Aeficrsus (renronoe, xr,rMr{qecKoe,
MarHI{THoe), nsalauogeficrnne MarH}IToB, gneKTpoMarHr,rrHarr HHAyKIIHT, Aeficrnue MarHr.rrHoro
IIoJL Ha [poBo.4H]IK C TOKOM H Ha ABHxyrqyrocfl 3ap.f,xeHHyro qacrr,ruy, Aeftcrsl{e
3neKTpl'IqecKoro noJL Ha 3aptxeHHyro qacrr,rqy, SneKlpoMarHI{THbIe BOJTHLT, nprrr,rolnneftnoe
paclpocrpaHeHl'Ie cBera, orptDKeHlle u [penoMneHlle cBera, AucllepcEs cBera.
cocraBJlsrb cxeMEI SneKTpl'Iqecxnx qenefi c [ocne.qoBareJrbHhrM u [aparrJrenEHbrM coeAr.rHeHr.reM
gneMeHToB, pailnuqa, ycnoBHble o6osHa.reuafl gJIeMeHToB gJleKTpr{qecK}rx qeueft (ncrouul,rx
TOKa, KJIIOq, pe3ucTop, peocTaT, JIZIMIIOTIKa, aMlepMeTp, nolrtuetp).
- I4ClOJIb3OBarb OlTI,IqecKue cxeMbr An,I uocTpoeHr.rs uso6paxeuufi s nnocKoM 3epKane Il
co6nparorqeft ruurse.
- otrI{cblBarb I'I3yqeHHrre csoficrBa reJI }I gneKTpoMarHI{THbre sBfioaufi\ HctroJlb3yff Qusu.recxueBeJr[Iq[IHbI: 3neKTpl'Iqecxufi sapx[, cvila roxa, gJreKTpr.rqecKoe HanprxeHl,Ie, gJIeKTpI{gecKoe
co[porl'IBneHl{e, yAenbHoe conporl'IBneHl,Ie Belllecrna, pa6ora greKTpl,ItlecKoro noJlr, MoIIIHocrb
roxa, {orycHoe paccro.,Iul,Ie u o[Tl,rqecKa, cuna Jrr{H3bI, cKopocrb gneKTpoMarHI,ITHbx BoJrH,
,iIJII'IHa BoJIHbI vt tlacrora cBera; npa om{caHrrH BepHo rpaKToBarb (pr.rsu.recxufi cMbrcJr
ucrlonByeMblx B9JrI{III'IH, Hx o6osHaqeHus n eAr.rur.rrlbl ra3MepeHr.Ifl; HaxoIHTr Soplrylu,
CB'3bIBAIOUIHC AAHHYIO STAAUUECXYTO BEII,III'IHY C APYTHMI,I BEJII,Iq}IHAMI{.



- aHaJILI3HpOBaTb CBoftCTBa TeJI, gneKTpOMarHI,ITHbIe flBJIeHI{fl t\ [pOqeCCbI, I{C[OnByfl

ilusn.recxue 3aKoHbr: 3aKoH coxpaueHlr.,r snexTpr.rqecKoro 3apflpla,3aKoH OMa Ars yvacrKa II0lrH,

3aKoH ,{xoyna-JleHUa, 3aKoH rrp.f,MoJrr,rHeftnoro pacnpocrpauerr4s. cBera, 3aKoH orpaxeHHs

cBera, 3aKoH rrpenoMJrenufl cBera; rrpu groM pa3flIdrlarb cJIoBecHyIo rpoprrrympoBxy 3aKoua I'I

ero MaTeMaTilqecKoe BLIpaxeHlIe.
- flpuBo^(rrrb rpuMepbr [paKTuqecKoro uc[onb3oBaHus ipusuuecxux sHanufi o

3JreKTpoMarHrrrHbrx sBreHllsx peruarb 3aAaqr,r, ucnoJlb3yfl t[usuuecxue gaKoHhI (saxon Oura gm

fracrKa uerru, 3aKoH .{xoynr-JleHrla, 3aKoH rrprMonr.rHefisoro pacflpocrpaneuufl cBera, 3aKoH

orpaxeHu, cBera, 3aKoH npenoMneHr,rfl cnera) a tfoprurymr, cBr3LIBaIouIue (fuauuecxue
BeJrurrlrHbr (cuna roKa, gJrexTpr,rqecKoe HalpsxeHr.re, 3JreKTpr.rqecKoe coflporl,IBneHue, yAenbHoe

coflporr,rBneHue BelqecrBa, pa6ora greKTpr,rtrecKoro floJl.f,, MolrlHocrb roKa, (poxycuoe
paccToflHr,re lr onTrrlecKzur cHna Jrr,rH3br, cKopocTb SJreKTpoMarHHTHbrx BoJrH, AnlrHa BonHLr tI
qacToTa cBeTa, (popr'rynrr pacqera 9neKTpuqecKoro colpoTr,rBneHlrs
rpulocneAoBareJlbnoMr{[apaJrJreJrbHoM coeA[rHeHr{rd nponoArnroa): Ha ocHoBe analtuga
ycJIoBrIfl 3a,(ar{H 3a[rlcblBarb KparKoe ycJroBr,re, BbIIeJIrrb Qrasuuecrue BeJrHqHHbI, 3aKoHLr H

$opuylu, neo6xoAuirable ,(ff ee peureHufl, rrpoBoAuTb pacqerbM oueHlrBarb peaJrbuocrb
[oJrf{eHHoro 3HaqeHr,rr Susnvecxofi serr.rquHH.

Ksagronrle flBJreHrIfl
- paclo3HaBarb KBaHToBbIe {BneHus. ri o6rscHxru Ha ocHoBe }IMerolql4xcs suaHuft ocHoBHhre
cnoftctna urtu ycroBfis [poreKaHu, srLrx xsreHr,rfi: ecrecrBeHurur u HcKyccrBeHgiu
paAI'IoaKTI'IBHocrb, o-, p- Ia T-Il3JIfIeHus, Bo3HrlKHoBeHlre Jll{Hefiqaroro cneKTpa t4g1tqe1ug,
ATOMA;

- orucblBarb lI3fIeHHLIe KBaHToBhre ,BJreHr,rr, Hc[oJrbayr $ueuvecKue BeJTHTIHHrI: MaccoBoe
III{CJIo, 3aprAoBoe qpIcJIo, IIepLIoA noJrypacfiaAa, 3Heprufl Sotonon; rrpu ortucagr4g [paBr{nbHo
TpaKToBarb QusnvecxHfi cMbIcJI I{cnoJrb3yeMbrx BeJII{qHH, Hx o6osna.reHus u eAr,rHr.rrl6r
H3MepeHI{r; HuxoAHTb $oprvrylu, cBr3hIBaIouII{e AaHHyro Qusuvecxyro Berlqr,rHy c Apyruuu
BeirrIqLrHttMH, BbrrrlrcJlfl Tb 3HaqeHue QuauvecxoE nenuuraHrr;
- aHaJII'I3HpoBarb KBaHToBbIe ,BJreHr{r, ncttonrcyfl Srsu.recrue 3aKoHhI I{ uocrynarbl: 3aKoH
coxpaHeHl'Ifl 3HeprI{H, 3aKOH COXpaHeH[L 3neKTpr.rqecKoro 3aps.Aa) 3aKOH COXpaHeHr{,
MaCCoBOTO qECJIa, 3aKOHOM9pHOCTI{ I'I3nyqeH[, I{ nOrJIOIqeHHf, CBeTa aTOMOM, 11pH STOM
pa3nuqarb cnoBecHylo SoprraynupoBKy 3aKoHa H ero MareMarr.rqecKoe BbrpaxeHr.re;
- pa3nurlarE ocHoBHbIe [pI'I3HaKI'I nJlaHerapHoft uoAelu aroMa, uyuouuoft MoAeJrr.r aroMgoro
flAPa;
- [pI'IBO,qI{Tb [p]IMephI [porBJIeHu' B [pupoAe u [paKTuqecKoro uc[onb3oBaHr.r,
paAlIoaKTHBHocrI'I' flAepHbx I'I TepMorAepHblx peaxqufi , cleKTpanbrroro a6aJrlr3a.

- vKa3brBarb Ha3BaHr.r, rrrraHer aorr.rrl}t}rlT;:ltffiHH#"cHoB,Lre rpr.r3HaKr.r cyrotrHoro
BpaIrIeHI'Ifl 3Be3AHoro ue6a, AB[xeHLIfl Jlyurr, Comrqa [r nJraHer orHocr.rreJrbHo 3BBA;
- noHl{Marb pa3rl'Iqus Mexry renlaolleHTpuqecxoft H reorleHTpn.recrofi cHcreMaMH Mr,rpa



BseAeHHe. Ouruxa r,r Qr'nu'recrue MeroAbI rl3yqenrlr rlplrpoAbl

Ougura Qyngarr,renraJrbHarr Hayra o npupoAe. MetoArt Hayquoro uccneAoBaull
([usu.recrrx seneuLrfi. MogenupoBax[e {usuvecxux ssueuufi tt flpoueccon. Orasu'Iecxufi garon

- rpanuubr [puMeHr,rMocru. O[suqecKr,re reopu]I u rrpIIHIIHrr coorBercrBns. Poru I,I Mecro

$usuxu a $opuupoBaur,r[ conpeuennofi uay.ruoft KaprI,IHbI MLIpa, B [paKTuqecxofi

AesreJrbHocrn ruoAefi. @rnsuxa LI Kynbrypa.
MexaxuqecKlre rBJreHIrfl

fpannqu npuMeHuMocrr.r xlaccuqecxofi MexanlrKlr. Baxuefiuue KI,IHeMarHrIecKI.Ie

xapaKTepncrr,rKr.r - uepeMerrleHue, cKopocrb, ycKopeHue. OorosHrre MoAeJII,I TeJI I,I AsllxeHufi.
Bsaul,roAeficrBr{e rel. 3axonu BceuupHoro rflrorent4fr, fyxa, cyxoro rpeH[s. I4nepuualruar
cucreMa orcqera. 3aroHrr MexaHr,rKrr Hrrcrosa. Hunyruc Marepr{zrJrbxofi roqxu u crrcreMbl.
Hguenenue u coxpaHeur.re HMrrynrca. IrlcnoJrb3oBaHr,re 3aKoHoB MexaHr,rKr,r Alr o6txcHeHl,Ig
ABLIxeHLI.f, se6ecsrx reJr pr Anr pa3Brrrr,r, KocMlrqecKux HccneAoBaHufi. MexanuqecKarr gHepru,
cl,IcreMbr rer. 3axon coxpaHeHus MexaHuqecxofi guepru[. Pa6ora cr,rJrbr.

PasHonecue Marepl,IaJlrnoft roqxlr r{ TBep,4oro reJra. Ycnosm paBHoBecr,rs. Mor,reHr cr{Jrbr.
Pasxonecue xla.uKocr ti v t a3a..{nuxeuue xuAxocrcft u ftL3oB.

Ocnonrr MofleKyflsprro-Kuneru.recxoft Teopur,r
MolexynapHo-Kl,IHerl{qecKilI Teopu, (MKT) crpoeHr{fl BerllecrBa [r ee gKcrrepuMeHTaJrbHbre

AoKa3areJlbcrBa. A6coltoruas reMneparypa KaK Mepa cpe4nefi rlanern.recrofi 3Heprrur
TelJloBoro ABHxeHI,IS lIacrlIII BerrlecrBa. Mo4elr rrAeanbHoro rtria. n(anneHue rara. ypaaHegl,re
cocrorHl'L HAeiIJIbHoro rulila. Ypanueuue Men(ereesa-Klanefipona. Arperarghre cocro.f,Hr.r,
BerrlecrBa. Mogenr crpoeHr.rs xnAxocreft .

Ouronu repMoArrnaMrrKrr (3 .raca)
BHyrpeunr, gHeprut. Pa6ota H Te[Jrolepe.qatra KaK crroco6rr nsr\,reHeur.r, BHyrpesuefi

gHepr[u. flepnslfi 3aKoH TepMoAI,IHiIMuxr.r. Heo6parr.rMocrb re[JroBbD( [poqeccoB. flpuuqunrr
Aefictnus re[JIoBbIx MaITIHH (naponax ryp6uua,ABnrareJrb BHyrpeHHero cropaHr{x, peaxrunuuft
4nurarenr). KnA renlonoft Ma[rlrHbr.

OcHonrr oJrercrpoAHHaMnKH
3lexrpuvecKoe noJle. 3axou Kynona. HanprxenHocrL rr fiorenrlr,raJr gJreKTpocrarlqecKoro

floJrs. flpono4nnKr4, [oJry[poBoAHr.rKr.r r,r Ar,rsneKTpr,rxl,r. KoxAeHcarop.
Ocnosrr gJrercrpoArrHaMnKrr (npoAolxexue)

floctognnrrft elerrpuqecxuft tox. Hcro'{Hr,rKl,r sJreKrpr.rtrecKoro roKa. Olexrpuuecraa
IIerIb H ee cocrzlBHble rlacrl{. Hanpaueuue u AeficrBr,Is 9[eKTpuvecKoro rora. Kole6atelrnrrfi
KoHTyp. 3lexrpolrarHurHble BoJIHrI. .{uanasouu gneKTpoMarHr,rruhD( ualyreuufi u llx
upaKTr,rqecKoe flpr,rMeHeHr,re.

SlerrpouarHl'ITHble xone6anus. SnexrpoABr.rxyrqaf, cnla. 3axou Oua Anr rronHoff qenu.
Slexrpu'recruft tox B [poBoAHI{Ktx, gJreKTponuftx, [oJry[poBoAHr{Krx, ri6rx E BaKyyMe.
CnepxnponoArrMocrb.

Znayrqus MarHHTHoro [oJIt. ,(eftcmrae MarHr.rrHoro rroJm Ha rrpoBoAHr.rK c roKoM r,r

ABI'IxyIqyIoc, 3apsxeHHylo qacrully. Cula Aunepa H cula Jlopeuqa. MaruuTHbre cnoftcrsa
BeluecrBa. flotox BeKTopa uarnurnofi I,IHAyKTIT{u. -f,ueune gJreKTpoMarHr.rruofi HHAyKuHra.
3aron sneKTpoMaruuruoft I{HAyKIIT{u. SrerrpouarHr.rrHoe [one. fleperr,renurrft rox. .f,sreHue
CAMOUHAYKqI,TU. I'ITT4YKTI,IBHOCTb. SHEPTUX 3NEKTPOMA|HI,ITHOTO IOJIfl .

Kole6anuq rr BoJrHbr
Mexan['recrue rone6auus u BoJrHbr. AunnnryAa, rrepuo.u, qacrora, $asa xone6 ap1uit.

IlperpaqeHl'Is gHepr[]I [p]I xore6anusx. Bunyx.qeuHLre rone6anus, parorurr. flonepeuuue n
lpoAonbHble BoJIHbI. 3ueprur BoJIHrI. Irlnrep$epeHrtus.u4n(fpaxqux BoJrH. 3ryxonue BoJrHbr.

3lextpouarHHTHble xole6anus. Kore6aremurrfi KoHTyp- Cno6o4urra ,n.*rporarHr{THbre
xole6anu.s. BrruyxgeHHble gJIeKTpoMarHr{THbre xore6anns. Pe:ouauc. flepeueHuufi ToK.
KouAeucarop rI Karyluxa B llena nepeMeHHoro roKa. flponsno4crBo, [epeAaqau norpe6reuue



orexTpuqecKofi oHeprxr. SneMeHTapHarr reopu, TpaHcabopMaropa. 3lexrpouarnrlTnoe IIoJIe.

Buxpenoe gneKTp[qecKoe [oJre. 3lexrpoMarHrrrHbre BoJIHLI. Cnoficrsa 3JIeKTpoMarHI'ITHbrx

BoJrH.,{uanasoxu 3JreKTpoMarHETHbrx uslyveuufi H I,Ix [paKTuuecKoe npIdMeHeHIre. flpuuqunrt
paA[IocBr3]r r,r reneBr,rAeHur.

Onrura
IeouerpuvecKru orruKa. flpxrrronuuefiuoe pacnpocrpaHeHlle cBera B oAlropoAxofi cpeAe.

3aronrr orpaxeHus r{ [peJroMJreHu, cBera. Ilonsoe Bnyrpeunee orpaxeHue. Outn.IecKue

npu6opu. Bonnonrre csoftcrsa cBera. Cropocrr cBera. Irlutep$epeHlll{s cBera. Korepenrnocm.

,{ur[paxqufl cBera. flonrpNsaqnr cBera. ,(ucnepcux cBera. flpaxrn.recroe [pHMeHeHI,Ie

gJreKTpoMarHI{THbIx usryreuufi .

Slerrenrrr reoprrl orHoclrreJrbuocrrr
IrlunapuaurHocrb MoAyJrfl cKopocrr.r cBera B BaKyyMe. flpunqun orHocHTeJIbHocrI,I

3ftnrurefina. Cnssr Maccbr Ir gHeprHH cso6oAHofi qacrllllbl. 3Heprur rroKo.f,. Csxsr Maccbl c

sxepruefi.
KsaHronar Snsuxa

fnuoresa fhanxa o KBaHrax. Ooroe$rlexr. Ypanueuue 3ftuumeirsa Ans $oroeStferra.
Ooronu. fuuoresa ge Bpofinx o BoJrHoBbD( csoficrsax uacrHII. Kopuycxyl.rpno-nomronofi

AyanLr3M. CoouroureHue HeonpeAeneHHocru feftges6epra. flnauetapuall MoAeJIb crpoeHl{,
aroMa. Ousrru Pesep$opaa. Ksanronbre [ocryJraru Bopa. Hcuycxauue u uomouleHlle cBera

aroMoM. Jlareprr.
Cocras r{ crpoeHr,re aroMHoro ,Apa. -flgepnue cI{JIbI. .{eQexr Maccbl rr oneprl{.f, cBfl3I,I

aroMHbrx g.uep. BuAu paAr{oaKTr,rBHbrx npeBpa[IeHufi atounrx rAep.
3axos paAiloarrr{BHoro pacnaAa. -f,gepurre pedrqnu. I{euuar peaKIII,I{ AeneHus rAep. H oHepru,
cB.fl3r.r HyKnoHoB s flApe. fl.aepruat gHepreruKa. IlpuueneHHe sAepHofi suepretuxn. B.nussue

HoH[3r.rpyroqefi paauaqvfir Ha xr{Bbre opraHr{3Mbr. ,{osa }I3JIfreHI{s, 3aKoH paAI,IoaKTI,IBHoro

paclaAa u ero cTaTlrcTr,rrrecxufi xapaKTep. Sreueurapurte qacrl{Ubl. Oyn,Uarr,renrilJlbHble

ssaprr\doAeftcrBlls.

Crpoeuue Bce.nennofi
Conpeueuubre npeAcraBfleHr,rs o [poucxoxAeH]rr,r I{ gBoJlloquu Comrqa I{ 3Be3A. Ctpoeuue

coffrequofi cucreMbr. Cucreua <3euls - Jlynu. O6utue cBeAeHur o Comrqe (ru.q n reJlecKofl,

BpaIIIeHLIe, pa3Mepbl, MaCCa, CBeTHMocTb, TeMnepaTypa conHIIa n COcTO.f,HI'Ie BeI{eCTBa B HeM,

xr.rMlrtrecKr.rfi cocran). I,Icro.rHrlxu gHepruu u BuyrpeHHee crpoeuue Colsqa. K-rraccu$uKallus

3Be3I. 3segArr u prcrorrHr{Kr,r Iax gHeprlnu. Ousuqecrafl flpupoAa 3Be3A. Harrra falamuxa
(cocran, crpoeHr.re, ABr,rxeHr,re 3Be3A n fanaxrrKe H ee apaulenue). flpottcxoxAexue u
gBOJrrOqU' ftrnaKTr.rK I,I 3Be3A. flpe4CraUeHr{e O CTpOeHUI{ }I3BOJIIOqUU BCelessOfi.



Ka.neH4apHo - TeMaTIIqecKoe nJlannpoBaxue $usnra L0 KJIacc I qac B He.UeJIIo

Cogepxanne Teua ypoxa .(ara ypl4q
J\b fl.nas @axr

(Dnrura rr ecrecrBeHHo-uayqnttfi MeroA no3HaHue flpupoAbl (l qac) 
r

rr4rr oKpyxarcuero MLIpa.

vpa.I Olrsnxa - QyuAauenralbHaf, HayKa o npflpoAe. MeroArt HayqHoro ilccJIeAoBaHI'L

Qr.r:ruecxlri rueuufi. MoAelupoaaHne Qnsuuecx[x qBreHl{fi }I flpoqeccoB. @lr:n'IecxHfi

3axoH - rpaHHUbI npI,IMeHI,IMOctu. @n:lr'Iecxlle TeOpHII I't [pxHUHtr COOTBeTcTBI'Ifl' POls lt

rraecro r[nsraxu r QoprvrlrpoBaHlrr,r coBpeMeuxofi nayvuofi xaptunrt Mlrpa, B npaxrrrecxoil

AeTTeJIbHOCTH nIOAefi. @USuxa u Kynbmypo.

HayvHulI MeroA no3Hat

@usrqecxaa KaprHHa M

KaHr{r{ecKue rcole6aHug H BoJIHsI (3 vaca)/t (-o.^o\ I{useuqrure (5 .racon) /Iranaur,rxa (4 qaca) 3axoHrt coxpaHeHH, B vIeXaHI,IKe (J qaca, lvrcr

,(nuxeuue roqKI'I n rera. PasHol{epHoe ABI{xeHHe reJI'

Cropocrr. Ypasueune PaBHo@l\2 fpanuUu IrpUMeHLIMOCTH KJIaCCHqeCxOft UeXauuru. Baxuefiurue KI'rHeMaTI{qeCKI'te

xaparffepr.rcTl,Ixl,I - [epeMeIUeHI,le, CXOpoCTb, yCKOpeHI'Ie. OCHOsHbte MOAenu Ten I{

AsllxeHlIfi.
BranuoIeficrBlre TeJr. 3aronu BcennpHoro TfroTeHI,lrI, Iyxa, CyXOTO TpeHI{.'l'

I,lnepunaaur€u cucreM a orcr{ era. 3aro Hul MexaHI{KI't Huoro Ha'

HurrylrC MaTeptIaJIbHOfi ro.Ixl4 lI CucTeMbl. I4SI{eHeHI'Ie u CoxpaHe6l4e IlMrrynbca'

PIcnOnaSOOAuUe 3AKOHOA MeXaHuKu dnn O6UCueuun deuCrceuUn ue6ecuatX mea u dnn

pa3sumufr KocMuqecKw ucctedosauutT. MexanFIeCKat 3Hepru, CI{cTeMBI rel' 3axoH

coxpaHeH[If MexaHlrqecKofi enepruu. Pa6ora culrt.
Paeuosecue uamepuanouoil movKtt u moepdoeo meaq. Ycloewt pasHoaecun' Moueum

cttnw. Pasuosecue acudxocmu u za3a. ,[euuceuue acudrcocmeil u 2a3o6.

Mexanuqecxne xole6auus lr BoJrHbr. Ilpenpaureuur 3Heprl.{}'r npu Kone6aHuax. SHeprur

BOJIHbI.

Mexaurqecx[e xole6aHuq LI BOJIHsI. IpenpaUeHI'lx 3Heprllu npu xole6auurx' 3ueprHa

BOJIHbI.

fpaQnr<r.r npf,MoJILIHeftHoro ABl'Ixeutlx. Cxopocrb nplr

HEPABHOMEPHOM ABI,IX€HXH
2\3

,4rr*eure c lrocrorHHblM ycI(opeHI'IeM. Cso6oaHoe

naAeHLIe.
3\4

Paa*Iorraepnoe ABI{xeHI{e reJla no oKpyxHocrl{ . Peureuue

34.(aq.
4\5

Koumpotouan pa6oma Nbl
no meMe: <Kuueuamurca>5\6

B:arauoaeficrBlle reJI B [pupoAe. .flsreHl'Ie uHepuun. l-fi
3aKoH HbloroHa. I4nepquaabHble cl4creMbl orc'Iom6\l
flourure cHJIbI KaK Mepbl B3al'IMoAeficrsns rel. Bropofi

:axou Hrrcrosa.7\8

Tperuil 3aKoH Hblorona. flptlHuun orHocI.IreJIbHocrI4 B

M exaHI,IKe. I-pan nraulronHa, cI'IJIa. 3axon nceu t'lp Horo

TflIOTCHH'.

8\9

C rrna ynpy.o cru. Cwta rpe HI'II. JI a6 op am op u an p a6 o m a

Ne I < Llzyueuue dsuaceuun merut no orcpycrcuocmu nod

deilcmeueu ctu ynpyzocmu u mfl)rcecmw)

9\10

I,Iunyllc rela. 3aros coxpaHeH[, IlM IIyJIbca.

Peaxrusnoe AB I,Ixe HI'te. Pa6ora. Morq.qq4 tgpl-' 
-

l0\1 1

3axou coxpaHeHI,I-rI 3Heprnu B MexaHI'IKe . Jl a6op amopu an

padoma M2 <I'Izyueuue 3qKoHa coxpaHelw
MexaHwtecKofi euePzuu>

l 1\12

lr

\_



t2\13 3aronrr coxpaHeHl{rl B MexaHI.{Ke Koumponauan pa6oma
Nb2 no meue: <3axoHbt coxpaHeHufl G MexqHuKeD.

13\14 Mexanrqecr[e rore6anuq. fapuonr.rvecx[e xore6anllq.

14\15 Jla6opamopuaa pa6oma l@3 < OnpedeaeHue ycKopeHus

ceo6oduoeo nadeuua npu noMou4u ManmHuKa))

1 5\16 Ilpenpauleuue 3Heprlru npu xole6aruux. Bunyx4eHHble
xore6aHr,rr. Pe:onanc.

Monervnf,Drl&s (b[3nxa rr rerrMo]rnEaM[xa (12 sacoB). OcsoBLr MoreKyrspgo-Kuerfi.rec(oi Teopuu (9 vacol) Ocnonu reprrao,u,IsaMuxq (3 s494)

1\17 Morerynxpno-xl4Her[qecKa, reoprrfl (MKT) crpoeHurl BelrlecrBa E ee

3Kc[epHMeHrilJrbHbre Aoxa3arenbcTBa. A6colrcrsaf reMneparypa KaK Mepa cpeAHer

KlrHerlrqecKofi auepruu reluroBoro ABr{xeHr,rrr qacrllu BeulecrBa. MoAelr I{AeilIbHoro
riBa. AaBJreHr,re ra3a. Ypaanenue cocrorHl,L LIAezuIbHolo ra3a. ypaBHeHlre MeHAeJIeeBa*

OcnosHrre noJloxeHwl MoneKyJlrpHo-ruueruqecxofi
TEODI'IE

2\18 SxcnepuueHTirJlbHoe AoKa3arenbcrBo ocHoBHbIx

noroxesufi reop[]I. Epoynoncxoe ABI4xeHVe

3\19 KnanefipoHa.
Arperarnrre cocrorHuq BeulecrBa. Modena cmpoeHw crcudrcocmeil.

Bnyrpenurr 3Hepr[{. Pa6ora rr re[no[epe.qaqa KaK cnoco6rr U3MeHeHIUI nnyrpenuefi
sHeprn[. flepnufi 3aKoH repMoAI{HaMIrK}I. Heo6paruuocrb renJloBbtx npoueccoB.
flpnuuuuu Eei4crBur, TelJIoBbIx MaIulIH.

Macca MoJreKyJI, KoJIIrqecrBo BeurecrBa. Crpoeuue
rasoo6pa3Hrlx, xlraKl,Ix I,I TBepAbIx ren

4U0 Kpucrannuvecxue I,r arr.ropSuue rela.

su1 HAearsnufi ras n MKT. OcHoauoe ypanueute MKT.

6U2 A6coffornas reMneparypa. 3neprua reIIJIoBoro

aBI{XeHI{' MOneKyJt.

7\23 Ypanuenue cocrorHl,Ifl I,IAe€uIbHoro riBa. firoBble
3aKOHbI.

8U4 Jla6opamopuaa pa6oma 1ft4 <Onotmuan nposepKa

3aKoHa l-eil-Jhoccaxa>

9U5 3anucprruocrr AaBJreHIl, HacblureHHoro napa or
reMreparypbr. Kunesue. Braxnocrr Bo3.tlyxa. Csoficraa
TBepAbrx ren, xl{AKocrefi u ra:os.

10u6 Bnyrpenrua 3uepru, u pa6ora B repMoALIHaMIIKe.

Korrrecrso rerrJrorbl, yAeilbHas reluloeMKocrb

rruT flepnufi saxoH repMoa[HaMLIKIT. Heo6paruuocrr
TeruroBbrx qpoqeccoB B npl{poAe. flpuHutln ilefic'fBu'.
TEIJIOBbIX ABI,ITATCJIEfi .

t2u8 Roumpotauaa pa6oma Nb3 no meMe : < Ocuoeot

Motercynnpu oil dusuxu mepuoduu auurcu. >

9.nerrpognHaM[Ka (8 uacon) Slerrpocrarura ( 8 uacoa)

l\29 3lerrprvecxoe [oJre. 3axou Kyloua. HauprxenHocrb H noreHuI,r€IJI 3JleKTpocrar[llecxoro
nona. flponoAHrrKr,r, noJry[poBoaHI4KI{ rr Arr3nerTpuru. KoHAeHcarop.

3nerrpuvecxuir zaptl,. 3lerrpu:auux rea.

2\30 3axou Kynoua.

3\31 3nerrplrvecxoe rIoJIe. Hanprxenuocrr gl. florur

4\32 Curoe ure rrvrL,ru 3n erTpruecxoro noJlr. flp uuulrn



CVNEDTTO3I,IUIII IOJIEI,I

5\33 flpono.uunru rr B 3JleKTpocrar[qecKoM noJle.

6\34 ,I[uanerrpuxu B 3JleKTpocrarllqecxoM nore.

7\35 floreuulralrHafl 3Hepr[, 3aprlxeHHoro rela. floreHultal
I,I P€BHOCTb TIOTCHUHIIJIOB.



_ TEMATHqECKOE IJIAH BAHHE HKA KJracclqacBHeAeJrr0
J\b Cogepxanue Tena ypoKa fiara ypoKa

Ihan Oarr

nHlvr llll (4 qaca) 3nemDoMan xrrrire xone6aBu, (4 qaca) OmUIG CEsroBLre BonHEr (9 qacos) MexaH[.recxne H 3nerrloMarEITrHBIe torIIBI (5 qacoa)

1 flocrosHHnfi sJreKTpr{qecKnfi rox. 3lexrpoAauxyuafl cvna.3axon Oua Arq nornoft uenu.
9lex, prvecxuil rox B npoBoAHr.rKax, 3JreKTpoJrr,rrax, nonynpoBoAHl,IKax, ta3ax It BaKyyMe.

Coepxnpooodurvrocmb.

3.lrexrprqecxltft rox. CruIa roxa.

2 3axou Orvra Am yqacrKa uenu. ConporHBJIeHHe.

CoeAltreuur [poBoAHI,IKoB.

J I4u.lyxuur MarHHTHoro nolr. ,{eftcrnue MarHHTHoro rroJl Ha npoBoAHI.rK c roxoM I,r

ABr.rxyuyrccfl 3aprxeHHylo rlacrr4uy. Crua Arr,rnepa fi cwta JlopeHqa. Maruururte
caoficrga BeruecrBa,

Iladopomopuaa pa6oma Nb I < I'Izyveuue
nocnedoeamenbHoeo u napailnenbHoao coeduxeuua
npoooduuxos>.

4
3aKoH 3nexrpoMarHurHoff [IHAyKu]rn. 3JIeKTpoMarHLtrHoe noJle. l lepeMeHHLII,I ToK.

.f,sreHr.re caMolrHAyKul.ttt. I4n.uyxrrnnocrt. Suepeun eneKmpoMaeHumHoeo nonn.

3re rrpor*rarnlmHble xore6anfi.fl . Kole 6arer suu fi xo uryp.
3rexrpouarHllTHble BoJIHII. ,{r,ranaroHu 3neKTpoMarHIlrHbIx uuyrenufi u ttx
[paKT[qecxoe IIp I,IMeHeHlIe.

feouerpuuecKiur orrrr,rxa. Boruosrre csoftcrsa cnera.

Pa6ora r{ MoulHocrb roxa. 3rexrpoABllxyuafl cnna.
3axoH Oua Arr nolsofi qenu.

5 Jla6oparopnaa pa6ora Ne2

< O np ed et e u u e en e x mp od e ucrcyuq eu ctu bt u 6 Hy m p e H H e e o
c onD o muan e Hufl uc m orlHuKa m oK a ))

6 Koumponauan pa6oma Nol
no meJ|4 e : < 3axouw enercmpoduu auuxu t>

7 3nexrpnvecraa npoBoAr,rMocrb pa3nr{qHblx BeulecrB.
flooso.trn\,rocrb MeTaJIJIoB

8 3rexrpluecxnfi rox B flonylpoBoaHllKax. flpuueueuue
rronYnDoBorluraxoBbrx upa6oDos

9 3nerrpuvecxufi rox B BaxyyMe. 3aerrpoHuo.ryrreBzu
mv6xa

10 Snexrpr.recxuft rox B xuaxocrflx. S.nerrpnvecruil rox s
ra3ax. Hecauocrosrelsnrtfi H caMocrosrerrurtil
DfBprltbr

l1 B:auuoAefi crsle roxon. MarHHTHoe no.ne. Berrop
rrlarnnruofi r{HAyrur,r[.

t2 Cua Aunepa Jla6opamopuan pa6oma Nb3

<Ha6trcdeutte deitcmeun MaeHumHoeo notfl Ha moK,

l3 Crura Jlopeuua.

I4 Orrpurue 3JrexTpoMarHr.rrHofi uHgyxuut. Marsuruufi
floroK. Hanpaueuue rrHAyKrruoHHoro roxa. Ilpaaruo
JIeHua.

15 3axou anexrpouarsurnofi r,rHAyxuur{.

3,(C r.rnayxu44 r 4B4l{y!!p(cr ryqpq4E4{4l
t6 Carraoux4yxutrt. kltl{y xr*rBHocrb. 3ueprra.a MarHI4THofo



[oJrr. 3neKTpoMarHr,rTHoe floJre.
t7 KoHrponrnaa pa6ora. Ns2 no reue: <MarnrrrHoe rroJre.

SrexrponarrulTHa, r,tHAyxur,rr))

l8 Cso6o.(HHe r,r Bbrl{yxAeHrrhre 3JrercpoMarHr.rrHbre
xole6asur.

t9 Kore6aremuu[ xonryp. flpespaueHue eHeprr[ rpu
3neKTpoMarHr.rrHbrx role6anurx

20 flepeueHnufi slerrpuvecxufi roK. feuepuponanue
3neKTprrqecxofi gneprun. Tpancdoprr,raroorr

2t flpolrseoAcrao, flepeAaqa u [cnoJrb3oBaHue
3JIe KTpr,rqec Kof gHeprlu.r.

22 flpauoalrHefi Hoe pacnpocrpaHeHr.re cnera. Cropocrr
cnera. OrpaxeHr,re cBera

23 flperorraleHue cBera. JI a6opamopu an pa6oma Nb4
< LIz.u ep e uue noKo3 am erf np eroMr e Hwt cmeKl o)

24 JInH:n. Jla6opamopuan pa6oma Nb5 < Onpedeteuue
onmuqecxoil cunbt u Qorcycuoeo paccmoflHur
co6upato4eil tuH3br))

25 B orHosrre cBofi crBa cnera.,{racuepc r,rfl cBera.

26 I4urepQepeuuuq cBeroBbrx BoJrH. firzSpaxur.rr cnera.

27 Jlo6opamopuan pa6oma Nb6 <I,Isuepeuue dauuot
ceemoooil *onHbt npu nououlu duQpax4uounoil
pew€mxu>

28 I4slyre Hue u cnexrprr. lllxana 3nexrpoM arHr4THbrx

ctnoaHoeo u auueiluamoeo cneKmpog,
29 HaQparcpacaoe, yarrpaSuoJreroBoe H peHrreHoBcxoe

u3JryqeHl,r.fl.

30 Konrpol*ra t pa6 or a Nq3 no reMe ( C BeroBbr e BoJrHbr.

l4tr,ytewnt>>.
3l Mexanrqecxlte BoJrHr,t.

32 3rexrpouarnr{rHrur BoJrHa. Csoficraa
3JrexTpoMarHr,rTHLrx BoJIH

JJ I4:o6pereuue paquo A. C. flonosrlr\,t. flplruqulrr
pa,rlr{ocBr3rr. ArrlururyAxaq MoAynrur,ur

34 Pacnpocrpauenr.re pa.(rroBoau. PaAuoaoKaur{r. floHrrne
o reJreBr,rAeHau. Pa:s[rue cpeAcrB cBr3r.r

35 Kole6asur u BoJrHbr



KalenqapHo - TeMarurrecKoe [JraHrrpoBaHue Qururca 12 KJracc I qac B HeAeJrx)

.Nb Cogepxanue Tenra yporca Aara ypoKa
flras (Darcr

OcHoesr cfleqlraJrbHofi reopulr orHoc[TeJrbnocrt (2 vaca)
l\1 HnnapuaurHocrb Mo.uyn, cxopocrlr cBera B BaKyyMe. llpuHuun orHoclrreJrbHocur 3fisurefina. Csqsr Maccbr

H 3Heprur.r cso6oaHofi qacr[ubr. 3uepru.a noxoq.
3aeuearu reopnn orHocr.neJrbHocrr.r

2U Peasrlrs ficrc Ka, .(r,rHaM r,r Ka.

KeaHronan Orrgnrca. @uruna aropla u aroilrHoro q.qpa 13 qacoB Ceeronrre KBaHTbr (5 vacon Oa:ura aroMHoro qapa (8 qac)
1\3 funorega M. flaauxa. @oroelerrprvecxraft:rpQexr. Ooros. KoprrycxynrpHo-soaHoaofi AyirJrr.r3M.

C oomu oweuue u eonped en euu o cm eil leilt e u 6 epz a.

fhanerapuaa Moaenb aroMa. O6trcneHlre luHefrqaroro cflerctpa BoAopoAa Ha ocHoBe KBaHToBbrx nocryJlaroB

funore:a M. Illanra.
Oorosrerrprvecruft :Qrlerr.

2\4 Eopa.
Cocras L crpoeHl,Ie aroMHoro rapa. SHepru.r cBr3r,r aroMHbrx raep. Bn4u pa4noaKTr.rBHbrx upenpaulenufi
aroMHErx rAep.
3axou paAuoaxTlrBHoro pacflaAa. fAepuue peaKrlr,m. [enuar peaKur{, AeJreHr.rrr rAep.
3leueurapnue qacrr.rubr. (DyuaaueuralbHbre B3aHMo \eilcrsnr.

Cseronure KBaHrbr. @oroeQSexr.

3\5 Oorourr.

4\6 Crpoenue aroMa. Onurur Pesep-
6ooaa

5\7 KsaHronsre [ocrynarbr Bopa.
JIa:epu

6\8 Meroau Ha6rrc.(euu.x r.r

perI,IcTpauIII.I 3JreMeHTapHbrx qacTnu.

Orrprrrue Da.rIHoaKTHBHocrr.r.

7\9 PaAuoarrneHbre npeBpaureHr.rq.

8\1 0 Crpoenue aroMHoro rrpa. rAepHbre
CI{JIbI.

9\1 I fAepuue peaKur,tu. Sueprur cemu.

l0\12 ,(eleuue ,aep ypaHa. I-{ennrre
,IepHbre peaKur.rn. fl aepHHfi
pearffop.

1 l\13 Tepi,roqAepnbre peaKrru r.r.

Ilpurt,teuenne rAepHofi 3Hepf u H.

l2\14 Bnoloruqecxoe .[eftcrsue
palroaxTr.rBr{brx lrgnyqeurlE.

13\15 Kourporruar pa6oraNsl no reN{e:

<AroMnaq H slteonaa 6n:nxa>
Crpoeune Bcerennoft (9 .racoa)

l\16 Coapetrlexnue npeAcraBJIeHI,t o npoucxoxaeHar{ r,r gBoJtrour.u.r Co.nsqa H 3Be3A. KlacczQr,rxaux, 3Be3,rl. CrpoeHne Connequofi c[creMbr



2\17 3serArr H r.rcroqHr{Kr,r rrx 3Heprur{.
faraxrlrra. Ilpeacrauenue o crpoeHun tr gBoJrrou[lr Bcelenuofi.

Cucrerraa 3eula- Jlyua

3\l 8 O6urue cBeAeHHrr o Coluue

4\19 HcroqHr.rxu 3Heprxu r,r BHy'rpeHHee
crpoeHr.re CoaHqa

5\20 @n:rqecxas [pl,tpoAa 3Be3a

6\21 Haura l'araxruxa

7U2 flpocrpaucrae HH6re rrlacura6rr
ua6.nrcAaenrofi BceleHHofi

8U3 3Ha.reHr.re Qraauxn 4lr o6recHeulu
MHpa [r pa3BHTr.r, [poI,I3BOAr,rTeJrb]tbIX

cr.ur o6ulecrsa. EAHHaT r[u:rvecrar
KADTI,IHA MHDA

9lC4 3a.rerNe I Crpoerure BcelesHoft
flonropenue 10 qacoa

1U5 PanHouepuoe H HepaBHoMepHoe npr-
vonuHe fi goe .[Br{xeHr,re

2'o.6 3axonrr Hrrcroua

3107 Hrrrrrynrc. 3axon coxpaueHilA HM-

ITYJIbCA

4U8 3axou coxpaHeHr.rr sHepruu. Pa6ora.
Moqsocrr. 3Heprus

5\29 Ourossr MKT. faaoarre 3aKoHbr

6\30 BsatlMHoe [peBparrleHne xngxocrefi ,
ra30B

7\31 l ennoBbte flBJleldlnr.

8\32 JreKTpocrarflKa

9\33 3axoru flocrorHHoro roKa

l0\34 Maruuruoe nole. 3lexrpoMarHr.rr-
Hoe noJle. Slrexrpouaruurusle
BoJrHbr, l.tx csoftcrna


