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IOqCHIITEJIbHAf, 3AfII{CKA.

1. BneAenne
Pa6oqas rpolpaMMa rro Qnsnre lts 7-9 KJraccoB ocnosHofi rrrKoJrhr parpa6oraHa B

COOTBCTCTB}IU:

3aronou Poccuficrofi @egepar\krkt or 29.12.2012 rota N273-O3 <06 o6pasoBaHrr B

PO> (c nocJreAyrouluMu ra3MeHeHr{f,Mvt H AonoJrHeHutuu);
C rpe6or ala:rrl,vru (De4epanrHoro f ocy4apcrBe HHoro o6pa:onareJrbHoro craHAapra

o6qero o6pasonanrar;
Anropcrcofi uporparr,ruofi ocuoBHoro o6qero o6paronaHu ro Qusure lts.7-9 KJraccoB

(A.B.fldprrurrraH, H.B. @nnonosuq, E.M.fyrHHK, M., <,,{po$a>, 2017 ,.);
Y.re6HHNa TIJIaHoM I,r ocHoBHofi o6pa:oBareJrbHofi uporpaMMhr fKOy CO I,IsaeJrbcK€ur

BIII>
Pa6o.ra{ rporpaMMa pealrr,r3yercf, B yre6uurcax A. B. flepuurrrana <<@ugurca 7 rclacc>>,

<<@ngnxa 8 KJracc>, <<@ugurca 9 KJracc)> (flepururuH A. B., yre6uux Arrfl
o6qeo6pa3oBarenbHux yre6Hbx 3aBeAeuufi . M. : .{poQ a, 20 19)

flporparvrua onpeAerser coAepxaHr{e u crpyKrypy yre6Horo Marepuara,
nocneAoBareJlbHocrb ero H3f{eHr,rf,, [yrr,r SoprraupoBaHurfl cucreMbr zttantuir, yuenufi u
cuoco6os Aef,TeJIbHocrI,I, pa3Btrrufl.. BocrrnTaHuau coqnaJr[3ar\ukr)rLrarqrrxcr,

flpe4naraeM€ul nporpaMMa peaJrr{3yercf, c [oMorrlbro yre6Ho-ueroAr.rqecKr,rx
KoMrrJreKron (YMK).

flnanupyrorc, cJreAyroq[e Qoprvmr opraHn3aqruE yre6Horo rpoqecca :

o QpoHransHbre;
. KONJIEKTHBHbIE;

. lpyr[oBbre;

. pa6ora B rape;

. I4HAVIBIi|AY€LIILHbIE.

B npeuo4aBaHv:u [peAMera 6yayr r{cloJrb3oBarbc, cneAyroqr4e rexHoJrorlru H MeroAhr:
. It4rrHocTHo-oplreHTr/rpoBaHHoe o6yrenne;
. upo6reMHoe o6yreHrae;
. auQrpepeHqzpoBaHuoe o6yreHue;
o TexHoJroruu o6yrenus HaocHoBe perueHr{rr 3aAaq;
o ruoroAhr r{HAr,rB[rAyanbHoro o6yreHur;

Oco6esHoe 3HalIeHHe B rlpetroAaBa:nnu @nsuru r{Meer urcolrnrrft Qusuuecrrafi
3KcrIeplIMeHT, B roroprrfi BxoAsr AeMoHcrparluoHHbrfi sxcuep[MeHT pr caMocrorreJrbHbre
na6oparopHbre pa6oru f{aqr4xcr.

2. I{e.nn r 3aAarrr Kypca:

I-{elu, Ha AocrIiIxeHI{e Korophx HarrpaBJreHo r,r3)rqeuue QusnKr{ B rrrKoJre, onpeAeJreHhr
I'IcxoAc u3 Ilenefi o6qero o6pa:onaunx, cQoprraynlrpoBaHHErx B @egepanruou
rocyAapcrBeHHoM craHAapre o6qero o6paeonannfl u KoHKperH3HpoBaHbr s ocHonHofi
o6pa^:oaaremnofi [porpaMMe ocHoBHoro o6 rqero o6paao Balufl, ruKoJrbr :

. noBblrrreHl,Ie Kaqecraa o6pasoBanufl B coorBercrB[u c rpe6oaaHnflMyt



coIIH€uIEHo-gKoHoMLIrIecKoro r{ HHQopMarIHoHHoro pa3BrTufl. o6u{ecrea pr ocHoBHbrMH
HanpaBne r,usMyr pa3 Br,rrr4, o6pa:o na Hufl Ha c oBpeMeHHoM srale ;

o co3AaHHe KoMrlneKca ycnonnfi Anfl craHoBJreHlr, il pa3BLlTug. JrlrrrHocrll
BbIlycKHHra n e€ ulf,.I.vrBklAyElrlbHocrn, cauo6rrrHocru, yHrrKaJrbHocru, HerroBTopHMocrn B

c oorBercrBlr[ c rpe6 oaa Hr4flv,vr pocc ufi c xoro o6ulecrBa ;

. o6ecne.IeHl{e rIJIaHHpyeMhIx pe3yJrbraroB rro Aocrr4xeH[ro BhrrrycKH]rKoM
IleneBbx ycraHoBoK, sttaruui1 yueHzfi, HaBbrKoB, rouuereuquft u KoMlereHruocrefi,
orlpeAeJueMbrx JII,ITIHocTHbIMLI, ceuefinrruu, o6IqecrneHHbrMr{, rccyAapcTBeHHhIMH
norpe6nocrrMll u Bo3MoxHocrtrMrd o6yraroqerocf, cpeAHero ruKoJrbHoro Bo3pacra,
rareArzBla4y€LIr b Hbr MH o c o 6 e H n o cr flvtkt e ro pa3 Br,r rur. yt c o cro, Hu, 3Aop oBbf, ;

. ycBoeHl{e fralq}IMl{cfl cMbrcJra ocHoBHbrx rroHrruitu 3aKoHoB Snsnrcu,
B3ar4MOCBr3r,r MeXAy HI{Mkt;

o QopuupoBaHue cllcreMhl HafrHbrx gnannfi o [p[poAe, ee SyHAaMeHT€urbHbrx
3aKOHaX AJrfl TTOCTpOeHU' npeACTaBrreHUs. O Qnauuecrofi Kaprr,rHe MLrpa;

. Qoprr,rnpoBaHLle y6ex4euHocrra B [o3HaBaeMocrr{ oKpyxilrculero Mr.rpa rir

AOCTOBepHOCTH Har{HbrX MeTOAOB efo r43r{eHr{.f,;
. pa3Br{Tlre [o3HaBareJrrHbrx HHTepecoB r{ TBoprrecKr{x cuoco6Hocrefi frarq}rxcfl r,r

npuo6pereHl{e orIbITa [p[IMeHeHn, HafrHbrx MeroAoB [o3HaHr{.s, Ha6mo AIHUI,
Qnsu'recrczx rareHIafi, [poBeAeHr.rfl orrbrroB, [pocrhrx gKcrrepnMeHTtulbHbrx
llccneAoBanutrt, rrprMblx I,I KocBeHHbrx r{3Mepenufi c HcnoJrb3oBaH}reM aHaJroroBbrx }r
qnQpoarrx E3MepLITeJIbHbIx npn6opoa; orIeHKa [olperuHocrefi ruo6ux zsuepeHnfi;

. cucreMaru3ar].ue, eHaHufi o MHoroo6pazuu o6tercron 14.f,BJreHr{fi upupo4rr, o
3aKoHoMepHocrtx [poqeccoB u o 3aKoHax Qu:uru Arrfl oco3HaHr,r.f, Bo3MoxHocrr{
piByMHoro lrcuoJlb3oBauufl, Aocrr,rxeHufiuayxu a 4alrHefirxeM pa3Bvtrvr]tLluBt4rru3a\uw;

o Qoprr,rnpoBaHue roroBHocru coBpeMeHHoro BhrrrycKHrirKa ocHoBHofi urrcolsr r
arrusHofi yte6nofi AesrenbHocrr4 o nHSoprr,rarllroHHo-o6patonarelrHofi cpeAe o6rqecrna,
PIcrIoJIb3OBaHlIIo MeToAoB [o3HaHlltfl B rlpaKTll.Iecxofi AerTenbHocTu, K paclxl,IpeHr.rrc I,I

yrny6.rrenurc SusnqecKl,tx zlrrarruit u nu6opa Quaurn xar upo$lmbHoro rpeAMera An
rrpoAoJrxeHlrf, o6pasonaHur ;

. opfaHI{3aII?IT SKOJIOn{qeCKOIO MbrrUJreHLrs. H IIeHHOCTHOTO OTHOTTTeHH' K
lpl{poAe, oco3HaHI,Ie neo6xoArrMocrn [pr,rMeHeHlrf, Aocraxeaufi Qusnrn E TexHoJrorufi
AJI, parluoHErrrbHoro [pr4poAo[onb3oBaHr4f, ;

. rIoHI{MaHne QusuvecK}Ix ocHoB rr nprrHrlunoa 4eficrBus. (pa6oru) Maruuryt
MexaHlI3MoB, cpeAcrB nepeAB[xeHu, vr cBfl3n, 6uronrrx upu6opon, [poMhrrrrJreHHbrx
TexHoJIOrUqecKHX [poueccoB, Blil4flIJytl ytK Ha OKpyxarcqro cpeAy; oco3HaHne
BO3MOXHbTX rlpHrruH TexHoreHHEIX tr 3KOJTO|I{r{eCKI{X raracrpoQ ;

o QoprraupoBaHl,le [pe.qcraBrennfi o HeparluoHzrnbHoM HcrroJr63o Ba:a:avr lpupoAHhrx
pecypcoB u SHepn{rI, 3alpr3HeHlarr oKpyxarculefi cpegbr KaK cneAcrBrde HecoBeprrreHcrBa
MAIIII4H H MEXAHI,I3MOB;

o oBnaAeHEe ocHoBaMu 6esonacHoro ucloJrb3oBamus. ecrecrBeHHbrx Lt

ucKyccrBeHHblx 3reKTpEqecKHx u MarHurHbrx rroJrefi, slercrpoMarHlrrHbrx u 3ByKoBbrx
BOJIH, ecrecrBeHHblx I{ HcKyccrBeHHbrx HoH}r3upyroqux u3nyrennfi so ug6exanr{e Ex
BpeAHOfO sOgAefiCrBufllFta oKpyxaroqFo cpeAy Ll opfaHlr3M qeJroBeKa;

o pa3BI'ITLIe yI!{eHEf, [ilaHupoBarb B [oBceAHennofi xrr3H[r cBou geficrazx c



rIprIMeHeHueM [oJrrreHHbrx 3HaHr{fi 3aKoHoB MexaHprKLt, gJreKTpoAI4HZtMlrKrr,

TepMoALrHaMr{KH r.r TerrnoBbrx rBJreHnfi c qenrro c6epexeHus 3AopoBbr.

,{ocruxeHue Ilenefi pa6ouefi [porpaMMbr rro Snsure o6ecue.ruBaercf, perueHr,reM

cJreAyroqprx 3aAaq:
o o6ecue.reHIae eQSeKTI4BHoro coqeraHu, yporrHbrx r4 BHeyporrHbrx rbop,

opraHu3aquu o6pa:oBareJrEHoro [poqecca, B3ar{Mo.qeitcrsvfl Bcex ero ) racrH}rKoB;
. opfaHI{3aIIIiIt I,IHTeJIneKTyZtJrbHbrX Ll TBOpr{eCKUX COpeBnOnaUUfi, npOercrUOfi U

yre6Ho-uccneAoBarelrcxofi AerrenbHocrn ;

. coxpaHeH[e u yKpe[JIeHHe Qusn.recxoro, flcuxoJroruqecKoro Ia coquarrbHoro
3AopoBbf, o6yraroqvrxcfl, o6ecne.reHue rrx 6esouacHocrr,r;

. SoprrrupoBaHue rro3aTr4BHofi ruoruna\av o6yraroquxcfl, rc yre6nofi
AeflTeJrbHocTrr;

. o6e c ue.IeHI,Ie ycnonnfi , yrurblBarorrrytx vHAnBu[yitrrbHo-JrlrrrHocrHble
oco6enHocru o6yrarorrlnxcs ;

. coBeplueHcrBoBaHne B3ar,rMo Aeitcrsus. yre6 nrrx Ar,rcqulJrr{H Ha ocHoBe
HHTerparIlrH;

o BHeApeHr4e n yre6Ho-Boc[r,rrarelrnrrfi [poqecc coBpeMeHHErx
o6pa:onareJlbHblx rexHoJlorrafi, Qoprvu{pyroqux KJrrorreBbre KoM[ereHrI[rH;

o pa3Br{rr,re aur}Qepe lar1na\ut4 o6yrenux ;
. 3HaKoMcrao o6yralorlLtxc, c MeroAoM Ha)rqHoro rro3HaHu, E MeroAaMr,r

r,rccJreAoB anufl o6terros u .f, BJreHufi upnpo4rr ;
. npno6pereHl,te o6yraroulkrMucflgHanLrfi o MexaHrrrrecKrx, Te[JroBbrx,

gneKTpoMarHI{THhIx I,I KBaHToBbIx f,BJleHytax) Qzenuecrrrx BeJrrrql{Hax, xapaKTepu3yloqux
3TU flBJIEHHS;

o QoprranpoBaHl4e y o6yraroql{xc, yuennfi na6lro4arb rpupoAHhre f,BJre:a:aflu
BbItIoJIH{Tb orIbITbI, na6oparopHbre pa6orrr u gKc[epr,rMeHTuurbHbre HccneAoBaHilfl. c
I{ctIoJIb3oBaHI4eM E3MepETeJrbHhrx upn6opon, uprpoKo [pLrMeHreMbrx B npaKTzqecrofi
x[I3HU;

. oBJlaAenue o6yraloql{Ml,Ics o6uleHafrHbrM}r rroH.f,Tr4rMr,r: [pupoAHoe sBJreHHe,
3Mll4puqecKr,I ycraHoBneHHrrfi Qarr, upo6leua, rlrrrore3a, TeoperraqecrrEfi BbrBoA,
pe3yJrbrar gKcnepr,rMeHTaJrbHofi nponepru;

o [oHI{MaHue o6yratolrluMucf, orrtuqufi Haf{Hbrx AaHHhrx or HerrpoaepeHuofi
anQoprvrallllu, IleHHocrrr HayKI,I AJrf, yAoBnerBopeHras 6rrrosbrx, rrpo[3BoAcrBeHHbrx r4

KynbrypHbrx norpe6nocrefi qeJroBeKa.

3. Odqafl xapar(TeprrcruKa yue6noro rrpeAMera:

[[rolrHrrfi Kypc Qusnrcu - crrcreMoo6pasyrorqufi Arrfl, ecrecrBeHHo-HafrHrrx
[pe.qMeroB, [ocKoJlrrcy Snsu]IecKze 3aKoHbr, Jrexarque B ocHoBe Mupo3AaHr4fl, flBrrsrorcs,
ocnosofi coAepxaHr,rrl KypcoB xuMLrE, 6raonorr{H, reorpaSuu r{ acrpoHoMr,rv. @usura
BOOpyXaer ITIKOJIbHI,IKOB HarrHbrM MeroAoM rro3HaHzr, rro3BoJrrrolrlHM noJrrrarb
o6temusHhle 3HaHus o6 oKpyxaroqeM Mr{p e. B 7 u 8 rrtacczx [poucxoAr,rr 3HaKoMcrBo c
Susrrecrulau flBrenr4flMr4, MeroAoM Ha)rrlHoro rIo3HaHI{t, QopunpoBaHl,Ie ocHoBHbrx

Qusuuecrcrx uoHxtnfi, npuo6pereHr,re yrraennfi r43Mep{Tb Qnsu.recrcue BeJrr{qr,rHbr,
lpoBoAlrr na6oparopnrrfi gKcnepuMeHT rro saAaHHoft cxeMe. B 9 rcnacce HarruHaercf,



LI3freHLIe ocHoBHbIx QrnsuvecKl,fx 3aKoHoB, la6oparopHbre pa6orbr craHoBrrcs 6oree
CJIOXHbIMII, IIIKOJIbHLIKLI )^laTcf, [JIaHUpOBaTb sKClepLIMeHT caMOCTOflTeJIbHO.

4. Mecro yqe6Horo npeAMera B yqe6HoM rrJrane:

B ocHoBHofi IITKoJIe SnsrExa u3fraercf, c 7 rto 9 uacc. O6rEla f{e6Horo BpeMeHr{,
BbIAeJIeHHoro Ha E3yrleHr4e Qnsnrcn B ocHoBHoft rurore cocraBJrf,er 104 yre6Hhrx qacoB.

B torra qucre n 7, 8, 9 uaccax no 35 yve6nbrx tracoB r,r3 pacqera 1 yre6srrx qaca B

HeAenrc. B cBolo oqepeAb, coAepxaHue Kypca Qusraru ocHosHofi rrrKoJrbr, sBtnflcb
6asoerrM 3BeHoM B clrcreMe He[pepbrBHoro ecrecrBeHHoHa)n{Horo o6paeoBaHtrs,, cnyxr,rr
ourosofi AJrf, rocJre4yroqefi ypoBHeBofi n upoSulrnoft grSQepeHrllrarlu u.

5. JInqHocrHbIe, MeranpeAMerHbre rl [peAMerHbre peyJrbrarbr ocBoeHrls
Kypca Qusuxn.

C BBeAeHI,IeM O|OC pezlJrr,r3yerc, cMeHa 6asonofi rapaAlrMbr o6pa-aoaanux co
(3HaHueBofi>> Ha (cl{creMHo-AerreJrbHocrHyro>), T. e. aKrIeHT [epeHocr{Tc, c u3y.qeilvrfl,
ocHoB HayK Ha o6ecne.reHre ptl3Blrrr{f, yyA (pauee <o6qeyre6srrx yueuzfi>) Ha
Marep[ulJle ocHoB HayK. BaxuefiurlrM KoMrroHeHToM coAepxaHus. o6pazoBaHr{.f,, cro{r]trr{M
B OAHOM p{Ay C CPICTeMaTI{qeCK}IMLI 3HaHLIflMLI IIO [peAMeTaM, CTaHOBflTCg.

yHI,IBepc€uIbHhIe (ueraupeAMerHbre) yrrreHnx (n crorqr{e 3a HHMr{ KoMnereHrluu).

flocxolrrcy KoHIIeHTpH.recKr,rfi rrpr.rHrlurr o6yrennx ocraercf, aKTy€IJrbHbrM B ocnonnofi
IITKOJIe, TO pa3BlITI{e JIrIIIHOCTHbTX }r MeTarrpeAMeTHbrx pe3yJrbTaToB }rAeT HelpepbrBHo Ha
BCeM COAepXaTeJTbHOM U AeTTeJTbHOCTHOM MaTepHAJre.

JlnqnocrnblMrr pe3yJrbraraMrr o6yvenur Qurune B ocHoBnofi rurole flBrflrorcs:
. CQopnrnpoBaHHocrb [o3HaBareJrbHbrx uHTepecoB Ha ocHoBe pa3Br,rrlu

HHTeJrJreKTyZIJrbHbrX U TBoprrecK[x cIIo co6no crefi o6yraro u1 Lrxcfl;
o Y6ex4enHocrb B Bo3MoxHocrr4 [o3HaHHq [pnpoAbr, n Heo6xoAuMocr[r

pa3yMHoro I4cloJlb3oBanr4fl 4ocrurxenufi HayKr{ H rexnolornfi Anfl, 4alrHefiurero
pa3Burufl qeroBeqecKoro o6tqecraa, yBaxeHr,re K TBopqaM HayKI{ I,I TeXHHKI{, orHoIrIeHI{e
rc Quszrce KaK oJreMeHry o6qe.{eroBeqecKofi rcylrrypu;

o CauocrosrerbHocrb B nplao6perenuu HoBhrx:naHufi r{ [paKTtrrrecKux yrueHnfi;
. forosHocu r srt6opy xrr3HeHHoro rryru B coorBercrBr{}r c co6crseHHhrMrr

rrHTepecaMlr rI Bo3MoxHOCTf,Mlr;
o Mornnaqux o6paroBareJrbHofi 4erremHocru ruKoJrbHLtKoB Ha ocHoBe

Jrr{rrHocTHo opueHTr{poBaHHoro [oAxoAa;
. (DoprvrrapoBaHue r{eHHocrHbrx orHoruennfi Apyr K Apyy, ytrureJrro, aBTopaM

otrpurufi u uso6pereunfi, pe3yJrbrararra o6yreHua.

MeranpeqMerHbrMu pgyJrbraraMrr o6y.rennn Qnrnrce B ocnonHofi rrrKoJre
flBJIgIOTCfl:



. OsraAeH[e HaBbIKaME caMocrorreJrbHoro npuo6pereHr{f, HoBbrx sHaHufi,
opraHl43aqnn yre6uofi 4exreJrbHocru, [ocraHoBKlr rlenefi, nranupoBaHrd.s, caMoKoHTpon,
t4 oIIeHKII pe3ynbraToB cBoefi AesTenbHocrr.r, yMeHu.f,Mu rrpeABrrAerb Bo3MoxHbre
pe3ynbrarbr cBoux 4efi crnrEfi ;

. floHuuanne p€rsnuqufi Nrexgy r{cxoAHbrlara $axrav.ll/.u rurrore3aMvr, Anfl,vtx
ofl",xcueulrtl,, TeoperuqecKl{M[ MoAeJrrMI{ kr pe€IJrbHbrMu o6rexrarura, oBJIaAeHHe
yHHBepc€IJIbHhIMr,r yre6nrrrran 4eficrnuxurl Ha flpuMepax rrrrrore3 Anfl o6rrcHeHrEs
LI3BecTHbrx Qarcroa u 9Kc[epr{MeHTarrrHofi uponepKr,r BbrABuraeMbrx rrrrrore3, p€Bpa6orxyI
Teoperurle c KI{x uoAerefi rrp oqecco B vrtrur xnne Hnfi ;

. (DopurapoBaHrre yuennfi Boclpr,rHlrMarb, uepepa6arbrBarb [r rrpeAbf,BJrf,Tb

uuQopiraaquro B cnonecnofi, o6pasnofi, cprMBoJru.recrcofi Qoprraax, anaJru3upoBarb u
uepepa6arbrBarb rronfreHHyro znQoprtrarlLtrc B coorBercrBvru c [ocraBJreHHbrMH

3aAaqaMu, BbrAe[f,Tb ocHoBHoe coAepxaHLre [poquTaHHoro TeKcTa, HaxoAHTb B HeM

oTBeTbr Ha rrocTaBJreHHbre Bolpocbr yr Lr3rrataTb ero;
. flpuo6pereHr{e orrbrra caMocrof,TeJrbHoro noprcKa, anarrvaa u or6opa

uuQoprr,raqlru c ucloJrb3oBaHrreM p€BnruHbrx r{crorrHrrKoB I{ HoBhIx uuQopuraquoHHblx
TexHoJror uit Attg perrreHl,r.f, [o3HaBareJrbHbrx 3aAaq ;

. Pagnurne MoHoJrorn.{ecrofi u AuaJrorn.recrcofi pequ, yr![eHl,If, Bblpaxarb cBorl
MbrcJrr{ u cuoco6uocru BbrcJryruuBarb co6ece,qHnrca, rroH}rMarb ero rorrKy 3peHI,Lf,,

[pv3HaBaTb [paBo Apyforo qeroBeKa Ha LrHoe MHeHue;
. OcsoeHue rrpueMon Aeficrsufi n necraHAaprHbrx curyar\wrx, oBJIaAeH[Ie

9 Bpr4 crlrq ecKr{M r,r MeroAaM r,r p e [reHlu npo6reu ;

o @opulrpoBaHue yueHnfi pa6orarr B rpy[rre c BbrloJrHeHI4eM pa3nuqHblx
coqpraJrbHbrx poJrefi, upe4craBJrf,Tb r.r orcrar{Barb cBora B3rnflAu Ia y6exAeHl4r, Becrla

AHCKyCCUIo.
. flpe4rraerHbre pe3ynbrarhr o6yrenraa Qusuxe B ocHoBHofi urrcore [peAcraBneHbr

B pa3AeJre 6. flnanupyeMbre pe3ynbrarbr r,r3f{eHrrf, Kypca Qusnru.

O6quuu rr peA MerHbr M rr pe3yJr braraM rr rr3yrreH rrr Kypca fl BJrfl rorcfl :

. yI![eHLIe [oJrb3oBarbc, MeroAaMH Haf{Horo r{ccneAoBaHyrfl ssreHzft rrpnpoAbl:
lpoBoAI4Tb Ha6nro4eHrar, rrJraHlrpoBarb yr Bbr[oJrHf,Tb gKcrrep[rMeHTbr, o6pa6aruaatr
uauepeHufi, [peAcraB[f,Tb pe3yJrbrarEr H3Mepewuit c rroMorrlrro ra6maq, rpa$uron u

Qopr"ryn, o6napyxr,rBarb 3aBlrcr4Mocrlr Mex4y Qusr.recKr,rM[ BeJrr{rrr.rHaM}r, o6rscHf,m
pe3yJrbrarbr 14 Aenarb BbrBoAhr, orleHr{Barb rpaHrrrlbr [orperrrHocrefi peyJrbraroB
usuepennfi;

. pa3BI{TIae reoperuqecKoro MbrrrrJreHr4f, Ha ocHoBe SoprranpoBaHl,L yrraeHI,tfi

ycraHaBnlrBarb fiaxru, pa3nr,rqarb [puqr{Hbr u cneAcrBns, ucrroJrb3onau QnsilrrecKue
MOAeJILT, BbIABUfaTb fIItIOTe3bI, OTbICKlrBaTb Lr

BbIABUHyTbTX rV[OTe3.
QopuyrlrpoBarb AoKa3areJrbcrBa



6. Co4epzl€H[e y.re6Horo [peAMera <<@nsuKa>> s7-9 KJraccax.

7 rc.nacc
(35vacon, I uac n He4enro)
I. BneAenne

flpe4rraer v MeroAbI QIasnrn. Srcnepzuenranrnrrfi MeroA u3yttennfl, [p]rpoAbr.
I4:nrepenze QusrvecKl{x BeJrr,rqr,rH. florpeuurocrb H3MepeHr,rfl. O6o6qeHrre pe3yJrbraroB
gKcrIepHMeHTa. Ha6nro.qeHHe [pocrefirurx ssrgf,uir H rrpoqeccoB rrpupoAbr c noMorrlbro
opraHoB rryBcrB (epeHrax, cJqrxa, ocx:anux). I{cuomsoBaHr,re upocrefirunx
Lr3MepureJrbHbrx npu6opon. CxeuarrrqecKoe uso6paxeHue orrbrros. MeroAbr rroJrfreHrs,
eHaHEfi a Qusnrce. @Hsr,ma u rexHr{Ka.

@p o rumat b Ho.fl na6 op amopH an p ad o mu
l.Oupe4eJreHlre rleHbr AeJreHrlf, H3MepHTeJrbHoro npra6opa.

II. IlepnoHarraJrbHbre cBeAeHrrfl o crpoeHrrrr BerrlecrBa.
funorega o Al{cfperHoM crpoeHr{u BerrlecrBa. Monercynrr. HeupepuBHocrb kt

xaorlltlHocrb ABnxelaus, qacrr,rq BerrlecrBa. Ala$Qysza. EpoyHoBcKoe ABr{xeH}re. MoAeln
ra3a, xI,IAKocr[ w rBepAoro reJla. BsaurvroAefictsue qacrnrl BelrlecrBa. BsaHN,rHoe
npr4Tf, xeHne rr orrarrK[BaHr,le MoJreKyJr. Tpu cocr oflHLts. BerrlecrBa.

<DporumattbHan na6opamopHan p a6omu
2.kIzuepeHr,re pa3MepoB MaJrbrx reJr.

III. BsanproAefi crBne rerr.
MexanrcIecKoe ABI{xeH}Ie. PanHorraepHoe u He paBHoMepHoe AB[rxeHr{e. Cxopocrr.
Pac.{er rlyrllt u BpeMeHH ABr4xeHr,rrr. Tpaerroprr.f,. flpxvronnHefinoe ABHxeHrre.
Bsanuo4eficraue rer. HHeprlns. Macca. flnorHocrr. HsN,repeHlre Maccbr reJra Ha Becax.
Pac.Ier Maccbl Lr o6reua uo ero [norHocrrir. Cuta. Culrr n npupoAe: TrroreHufl,
rrxecrrr, TpeHI{fl, y[pyrocru. 3aroH fyxa. Bec rela. Cnf,sr MexAy cralofi Tsxecru u
uaccofi TeJIa. ,.{zHauorr,rerp. CnoxeHue AByx cr.rJr, Ha[paBJreHHbrx uo oAnofi upruofi.
Tpenue. Yupyrax 4eQoprraaqr,rr.
(DporumattbHbre nafiopamopHbre paflomot
3.Pl:rvrepeHHe Maccbr TeJra Ha pbrrraxHbrx Becax.
4. I4srraepeHue o6reMa reJra.
S.Oupe4eneHr{e rrJrorHocrr4 TBepAoro BerrlecrBa.
6. f p a,qyupoBaHr{e rpyxr{Hbr r4 r{3Mepe Hlae cuil ArdHaMoMerpoM.
IV [an.neHrre rBepAbrx reJr, xrrAKocreft n rason.
,,{aueHne. Onrtr Toppuvennz. Eapouerp-aHepor,rA. AruocQepHoe AaBJreHr,re Ha
piBnuqHblx Bblcorax. 3aroH flacra-[q. Cuoco6u yBeruqeHtrs, vt yMeHbrrreH[, AaBJreHLts,.

,,{annenne rzra. Bec Bo3Ayxa. Bos4yuHax o6oro.ma. I4srraepeHre arrraocSepHoro
AaBJIeHlIr. Manorvrerprr. flopruHesofi xrrAKocrHrrfi nacoc. flepe4aua AaBJreHr{, rBepAbrMr{
TeJIaMI,I, xI,IAKocTrMLI, ra3aMn. ,{eficrB}Ie xuAKocTH u ta3a Ha [orpyxeHHoe B HLrx TeJIo.
Pac.rer AaBJIeHI{f, xrIAKocrr{ Ha AHo vt creHKH cocyAa. Coo6rqaroque cocyAbr.
Apxunre4oaa curra. fr,I4paannqecxnfi rrpecc. flnanaune reJr. flnasanr,re cyAoB.
Bos.4yxouJraBaHlre.

@p orumatt bH afl n ad op amopH un p a6 o mu
T.Onpe4eJIeHI4e BbITaIIKLtBaroqefi cuJrbr, 4eficrnyrou1efi Ha rrorpyxeHHoe B xr4AKocrb
TEJIO.



8.BrrscHeH[e ycJroaufi uras aHus, TeJra B xr{AKocrr,r.
V. Pa6ora rr MorrlHocrb. SHeprun.
Pa6ora. MoIqHocrr. 3Heprnx. Kuneru.{ecKuur sHeprr4s. florenqualrbHafl oHeprr,rf,. 3aroH
coxpaHeHrlf, MexaH[.{ecxofi gHeprrru. flpocrure MexaHu3Mrr. KfI[ MexaHr.r3Mos. PH.rar.
Pannonecne cnil Ha phltlare. MoueHr cuJrbr. Prr.rarz B TexHrIKe, 6ury H [pprpoAe.
Ilpzn'reneHrre 3aKoHa paBHoBecn.f, phlqara x 6nory. PaseHcrno pa6or [pr{ HcloJrb3oBaHur,r
lpocrbrx MexaHil3Mos. (3ororoe npaBuJro> MexaHHKu.
<Dp o ruman bH afl n a6op amopH an p a 6 omu
9.BuscHeH[e ycnoBr,rrr paBHoBecu, pbrqara.
lO.oupegeJreHrire KnA [pr rroAbeMe rro HaKJroHHofi urocrocru.

8 rc.nacc
(35 vacon, I uac n ne4enro)
IlonropeHrre Marep[aJra 7 rc.nacca
I. Ten.nonbre fl BJreHrrfl
BnyrpeHuaa sHepru . Tenrosoe ABr,rxeHHe. Teuueparypa. TenronepeAaqa.
Heo6paruMocrb rlpoqecca rennorepeAaqra. Cssgr reMrreparypbr BerrlecrBa c
xaorrrrrecKl'tM ABI'IxeHlIeM ero qacrr4rd. Cnoco6u u3MeHeHE{ anyrpenHefi gHeprr,r,r.
TeulonpoBoAHocrb. KomaqecrBo rerrJrorhr. YAemnas relJroeMKocrb. KoHaerqur.
H:nyreHne. 3axoH coxpaHeHrlf, oHeprur{ B TerJroBbrx rrpoqeccztx. fhrasreHge u
Kpl4crzulnu3arJuf.. YAeEHaq re[nora rIJIaBJIeHrIr. fpaQnx [naBJreHr{, tr orBepAeBaHr{f,.
flpeo6pa:oBaHl'te gHeprnll r,pu H3MeHeHr,rf,x arperarHoro cocrof,Hr{f, BerrlecrBa.
I4cnapenne u KoHAeHcaIIrLf,. YAemHas rerrJrora uapoo6pasoBaH[r u KoHAeHcarIHH.
Pa6om napa u r€rra rlprr pacllrupeHur,r. Kunenue xr{AKocrr,r. Braxnocrb Bo3Ayxa.
Teuroerre ABllrarerur. 3neprplf, TolJruna. V4emHaf, TelJrora cropaHr.rr.
Arperarnue cocrorHl{r. Ilpeo6pa3oBaHue gHeprr,M B re[JroBbrx ABgrareJrf,x. K11A
TelJroBoro ABI,rraTeLs.
<Dp o ruman bHan na6 op amop Hon p a6 omu
2.CpaeneHue KoJIHqecrB rerrJlorbr rrpr{ cMerruBaanuBoAhr pasnofi TeMleparypbr.
3 . I4srr,repeHue yAeJmHofi TerrJr oeMKocru rBepAoro reJra.
II. S.nerrprlqecxrle flBJrenrrfl u gJreKTpoMarHHTHbre sBreHlrc
Snexrpnsar\ufl TeJI. Snerrpauecrnfi 3apsA. BsauN,roAeficrstae 3apf,AoB. Asa
sneKTpHtrecKoro 3apflAa. .{racrcpeurocrb sneKTp}rqecKoro 3apf,Aa. 3nercrpoH.

B?rAA

3aroH
coxpaHeHl4f, 3neKTpuqecKoro 3aps.Aa. 3nerrpr,rvecKoe rroJre. 3lexrpocrou. Crpoenue
aroMoB. O6rscHeHue gJIeKTpHtIecKrIx saneHufa. flpono4nurz v HelpoBoAHHKrr
SneKTpHr{ecrBa. ,{eficraue 3neKTpnqecKoro rroJlf, Ha gneKTp}rqecxr{e 3aprAbr.
flocro-flHHHft sneKTprFlecrufi ToK. I,Icro.rHurcu eneKTp[rrecKoro roKa. Hocurern
cno6o4Hrrx sneKTpLltrecrllx 3aprAoB B MeraJrJrax, xlrAKocrf,x rr ra3ax. 3rercrpnuecK,Ur
IIe[b I{ ee cocraBHhle qacrl'I. Cuna roKa. Eguunqu c[JIhI ToKa. Auuepuerp. PlsrraepeH1ae
cIltJIbI ToKa. Hanpxxeune. EAuHIIIIrI Halpf,xeHns. BolrrMerp. I4sueperure HarrpflxeHrirr.
3anucrauocrb cr,tJlbr roKa or HanpgxeH[r.f,.
ConpotnBJIeHI'Ie. EAraHIaIIrr coilpornBJreHr,rr. 3arcos Oua Ans f{acrKa gneKTpr,rqecxofi
uenu. Pacqer co[porlaBJleHl{f, [poBoAHrlron. YAeJrEHoe colporuBJreHr{e. flprErr,reprr na
pacqer corlporl{BIreIJUfl TIpOBOAHT,IKOB, Cr{Jrhr roKa 14 HanprxeHr,rr. Peocrarrr.



flocreAosareJrbHoe u [apanneJrbHoe coeAHHeHr4e rrpoBoAHHKoB. [eficrvnr'
SneKTprlecKoro ToKa
3arcou.{xoynx - JIeHIIa. Pa6ora sJreKTpuqecKoro roKa. MoulHocrb 3JreKTp}rqecKoro roKa.
E4IaHIaqrt pa6otrr 3neKTpruecKoro roKa, [pr,rMeHseMbre Ha [paKTr,rKe. C.rer.rzr
3neKTpl/tqecxofi SHeprHE. 3nexrponarpeBareJrbHhre upu6opu. Pac.rer sJreKTpogHeprr{tr,
norpe6nreuofi 6rrronrrun upu6oparr,rra. Harpenanne [poBoAHHKoB oneK1puqecKrlM
ToKoM. KoluqecrBo relJlorbl, BbrAeJrf,eMoe [poBoAHHKoM c roKoM. Jlauna HaK€[JIlrBaHr{f,.
Koporroe 3aMbIKaHue. flpe4oxpaHlrreJru. MarnprrHoe rroJre. MarHnrnoe rroJre [pf,Moro
ToKa. Marnuruble JIuHI,II. MarHurHoe floJre KaryrrrKu c roKoM. 3nexrporraarH[rrbr u ux
[pr,rMeHeHus. flocrosHHHe
Marnursoe rroJre 3erralu.
3rexrpuuecrcufi ABr,rrareJrb.
(Dp oamolbH u e n a6op amopHb, e p a6 omou

MA|HUTbI.

.{eficrane

4.C6oprca gJleKTpruecxofi qelr4 r,r rr3MepeHlre clrJrEr roKa B ee pa3JrlrrrHbrx ) racrKax.
5 . I4:rraepeHue Harlp fl)KeHufl Ha pa3nnrrHrrx )rqacrKax gneKTpr,Hecrofi qeun.
6.PerynupoBaHue clrJrbr roKa peocraroM.
T.l4zuepeHl{e couporuBJleH}If, [poBoAHr4Ka rrp[r noMorrllr aM[epMerpa H BoJrbrMerpa.
S.HsrraepeHr,re MorrlHocrr,r n pa6oru roKa B 3neKTpz.recxofi JraMrre.
9. C6opra gJreKTpoMarHura 14 ttcrrbrraHue ero geficrnnx.
10. I4syreHlle sneKTpliIqecKoro ABr,rrarenr [ocro.flHHoro roKa (na rrao4enu).
III. CneroBbre qBJreHrrfl.

I,Icro.rHr,rKrr cBera.
IlprlaoruHefiHoe pacrpocrpaHeHr,re,
orpaxeHHfl cBera. flnocxoe 3epKano. JIuHsa. Onrn.recxas cwra JrHH3br. I,Iao6paxeHr{e
AaBaeMoe.run:ofi. Irlsuepenue QorycHoro paccro.f,Hut coluparorqefi JruH3br. Onru.recxue
npu6opu. f.uag H 3peHue. O.rKra.

<Dp oruma,nbH bre n a6op amopH bre p a6 omu.
1 l.I4syreHr{e 3aKoHoB orpa)Kenwfl. cBera
1 2. Ha6nroAeHr,re .f, BJreHHs [penoMJreHr{.f, cBera
I 3 . flonyreHlre nso6paxe :a:zs. rrpr rroMorrl[ Jrr{H3br.

9 rcnacc
(34 uaca,l .rac n ne4enro)
IlonropeHre MareprraJra 8 rc.nacca
I. 3arconbr B3arrMoAeftcrnufl rr ABrrr(eHHq rer.
MarepualbHaf, TorrKa. Tpaerropzx. Cropoct. fleperraeuleHr,re. Cucrervra orcrrera.
Oupe4eleHue KoopAI,IHarbI ABl,Ixyqero reJra. fpaQurrl 3aBlrcrrMocrr.r KuHeMarr.rrrecKux
BerLIquH or BpeMeHI,I. Ilprrraornnefinoe paBHoycKopeHHoe ABuxeHLre. Cropocrr
paBHoycKopeHHoro AB[IxeHur. fleperr,reuleHrre rtpu paBHoycKopeHHoM ABuxeHHH.
Oupe4eneHlle KoopArIHarbI ABl{xyqero reJra. fpaQraxu 3aBr,rcr{Mocr}r Kr{HeMarr,rqecKrrx
BeruquH or BpeMeHIa. YcropeHue. OrnocureJrbHocrb MexaHr4qecKoro ABtr:xeHilt.
I4HepunanbH€ur crrcreMa orcqera.
flepnufi 3aKoH HrroroHa. Bropofi 3aKoH Hrrcrona. Tperufi 3aKoH Hrrcrona. Cao6oguoe
naAeHHe 3axoH Bceuupnoro rf,roreHr{.f,. KpunonunefiHoe ABllxeHrae .{auxeHue tro
oKpyxHocru. ZcryccrBeHHble cnyrHrrrpr 3euru. Parerrr. I4rr,rnynrc. 3arcon coxpaHeHr{,

MarHurHoe [oJre rrocrof,HHbrx MarHHToB.
MaTHIIITHOIO IIOJL Ha IpOBOAHI{K C TOKOM.

orpaxeHue u rpeJroMJreHrre cBera. JIyr. 3arcou



uMlynbca. PearruBHoe ABI{xeHIlte. ,.{ruxeHrre reJla 6poureHnoro Beprr,rK€ulbHo BBepx.

,,{nnxeur,re reJla 6porueHnoro rroA yrnoM K rop}r3oHry. .{nuxeHrre rena 6poruennoro
roprr3oHT€UlbHo. Ycrcopenne cno6o4noro rraAeHufl Ha 3eule r{ Apyrnx nnaHerax.
tDporumalbHbre naflopamopHbte poflomot
1. I4ccneAoBaHlae paBHoycKopeHHoro ABr4xeHu s 6es Haq€rnbHofi crcopocuE.
2 .I4zuep eHHe yc KopeHr{, cno6oAnoro rraAeHurr.
II. MexanurrecK[e xo.ne6annfl ll BoJrHrr. 3nyrc.
MexanuqecKue rore6anug. AunrprryAa. flepuo4, qacrora. Cno6o4Hue rore6ang.fl.
Kone6areJlbHble cucreMbl. MasrHzr. 3asucuMocrb rrepraoAa u lracrorbr Hprrf,Horo
Maf,THI{Ka oT AJIHHbI H}ITI,I. flpenpaqeH}Ie 3Heprl4rr rtpll xole6areJrbHoM AB]rxeHHr4.
3aryxaro[1ue rcore6aHIaq. BuHyxAeHHbIe xone6anzs. Mexanu.recK]re BoJrHbr. .{nnna
BOJIHbI. flpo4onrHble Lr rtorrepeqHble BoJIHrI. Cropocrb paclpocrpaHeHur BoJrHbr. 3nyrc.
Brrcora n rerra6p 3ByKa. fpouxocrr snyxa/ PacnpocrpaHeHze 3ByKa. Cropocru 3ByKa.
OrpaxeHne 3ByKa. 3xo. PesoHaHc.
(Dp o nman bH an nad op amopH an p ad omu
3.HccnegoBanr.re 3aBr,rcr{Mocru reprroAa
MaTeMaTllqecKoro Maf,THI,IKa OT ero AnlIHhI.
III. S.nerrpoMarnrrrHbre fl BJreHrrfl .

,{efictane MarHLITHoro tlor.s Ha sneKTprrqecKne 3ap.f,Abr. fpaQzvecKoe uso6paxeHue
MarHI'ITHoro Ilonf,. HanpanleHue ToKa u HanpaBneHl4e ero MarHl,trHoro [oJIg.
O6HapyxeHI'Ie MarHI{THoro rloJr.f, rro ero 4eficranrc Ha 3JreKTpu.recrufi ror. flpaBgno
resofi pyK[. MarHurHufi rloroK. SnexrporraarHr{THas r{HAyKrlr,rr. .f,sreHge
sneKTpoMarsztHofi I,IHAyKIIuI4. flonyreHrre [epeMeHHoro gneKTpr4rrecKoro roKa.
3aerrporvrarHurHoe [oJIe. HeoAnopoAHoe u HeoAHopoAHoe rroJre. BsauN,rocassr
SreKTp[qecKoro u MarHurHoro nolefi. 3nerrpolaarHaTHbre BoJrHbr. Cropocrr
pacrpocrpaHeHl{t sJIeKTpoMarHHTHhIx BoJIH. Snerrpo4BurareJrb. 3lerrporeHeparop.
Cner - gneKTpoMarHurHa, BoJrHa.
(Dp oamalbHan n a6op amopHan p a6 o mu
4 .Vsytenue rBJreHLrs oreKTpoMarHraTHofi un4yxqau.
I V. Crpoenrre aroMa rr aroMnoro flApa

PaAuoarctllBHocrb. AnrSa-, 6ema- rr raMMa-u3nfreHrde. Onrnrr rro paccenBaHuro a*Qa-rlacrl'Iq. f[nanerapHztfl MoAeJIb aroMa. Arounoe ,Apo. Ilporonno-HefirpoHH€rf, MoAenE
flApa. Meto4u Ha6rrcAenu.s u perl{crpa\uu qacrr,rrl. PagnoarcrrBHbre npeBparqe1ufl..
3rcnepuueHT€IJlbHble MeroAhI. 3apa4 rApa. Maccosoe qprcJro s1pa..flgepuue peaKrlr{u.
,{enenue u c}rHTe3 rAep. CoxpaHeuue 3apfl,Aar4 MaccoBoro qucra rrpu f,AepHbrx pea6rlr{flx.
Orrprmue [poroHa u Hefitpona. -f,4epHhre crrJrbr. gHeprua cBf,3lr ru"rrq B rApe.
3Heprnx cB.f,3u. .{eQerr Macc. Brr4erenne 3HeprIaH [pr4 AeneHr,ur u c[rHTe3e rAep.
I'IcnorrsoBaHl'Ie r4epHofi oHeprun. ,{oararraerput. flrcpHrrfi pea6rop. flpeo6paroBaHr,re
BnyrpenHefi 3HeprEIl f,Aep B 3neKTpurrecKyrc gHeprr{ro. AroNanas eHeprerr{Ka.
Teprraor4epHbre peaKrllrr4. Eraororn.recKoe 4efi crnHe paliua\Hu.
(Dp o rumat bH an n a6op amop H an p a6 omu
5.Hayrerue AeJreHLtfl flApa aroMa ypaHa uo Sororp a$uurpeKoB.
6. I4syrenue rpeKoB 3aprxeHHbrx qacrurl rro roror"r, 6or-orpa0uxira.
V. CrpoeHrre r 3BoJrroq[q BceJeHHofi

qacrorbr cao6ognrrx role6aHrafi



Cocran, crpoeHrle u npoucxoxAeHue CorHe.rHofi cucreuu. Eolrurne reJra ConHe.rHofi
cucreMbr. Manue reJra Comre.rnofi cucrenau. CrpoeHue, E3JryrreHrae r,r gBoJrroqux Comrqa
u 3Be3A. CrpoeHne r{ gBoJrroquc Bcerennofi.
O6o6qarcqee rroBTopeHre Kypca 9 x.nacca

7. Il;rannpyeMbre pe3yJrbrarbr ocBoenua yve6noro rpeAuera <<ougurca>>.

JIuqHocrHbIMIr peyJrbraraMrr o6yrennx $usuxe a 7 -9 KJraccax f,BJtf,rorcr :

. c@oprranpoBaHHocrb rlo3HaBareJrbHbrx raHTepecoB, [HTeJrJreKTyEIJrbHbIx H
TBoprrecKr4x crroco6nocrefi f{aquxcf, ;

o y6exAeHHocrb B Bo3MoxHocrrr rro3HaHu, [pprpoAbr, n ueo6xoAr,rMocr]r
p€ByMHoro I{crIoJIb3oBaHr4s. 4ocruxenufi HayK}r u rexnolornfi Aru, AalrHefiuero
pa3BrTufl rleroBerlecKoro o6Iqecrna, yBaxeHrae K TBopqaM HayKr,t [r rexHLrKtr, oTHorrreHue
r Quauxe KaK 3JreMeHTy o6qe.reroBerrecKofi xynrrypu;

. caMocrotreJlbHocrb B upuo6pere:auv HoBbrx gHaHufi H npaKTrdr{ecKr{x yrraennfi;

. roroBHocrb x nu6opy xu3HeHHoro rryrn B coorBercrBrrrr c co6crneHHbrMu
r,rHTepecaMl,r r,r Bo3MoxHocTf,MI,r;

o MorI{BaIIHr o6paaonareDHofi AerrenbHocru rIrKoJrbHEKoB Ha ocHoBe n[qHocrHo
opr{eHTupoBaHHoro [oAxoAa;

. QopuupoBaHr,re rleHHocrHbrx orHorueHufi Apyr K Apyry, frurenro, aBTopaM
orrprrrurfi u uso6pe r e:auit, pe3ynbrararra o6yrenux.

Meranpe.quernblMrr peyJrbraraM[ o6yrennx Qr,rsuxe r.7-9 KJraccax f,Brrrorcs:
. oBJIaAeHI{e HaBbIKztMI{ caMocrosrerbHoro upuo6pereHur HoBbx snauufi,

opraHl,BaqIan yre6Hofi 4exreJrbHocru, rrocraHoBKlr rleJlefi, ulanupoBaHyrfl, caMoKoHTpoJrf,
t4 oIIeHKrr pe3yJlbraroB cnoeft AerreJrbHocrpr, yMeHrrrMlr [peABlrAerb Bo3MoxHbre
pe3ynbTaTbr cBorrrx peficrB,uit;

. rIoHuMaHI,Ie pa3rt,tqufi rraex4y HcxoAHbrlan Sarrauu Lr rulrore3aMr{ Anf, r{x
o6lrcneHux, TeoperuqecKlaMLt MoAeJrrMLr H peiIJrbHhrMH o6terrauu, oBJraAeHr4e
yHI{BepcuuIbHbIM[I yre6nrrrrau 4eficrauaun Ha npuMep€x rurrore3 Anr, o6rccHeHlrq
a3BecrHblx Qarton I,I oKcrrep[IMeHTaJrbHofi uponepKLt BhrAB[raeMbrx r[[ore3, ptBpa6orru
Teoperr{rrecKux uogeleft [poqeccoB r,rJru ruennfi;

. QoprvuapoBaHue yuenzfi Boc[puH]rMarb, uepepa6arbrBarb r{ [peAbrBJr.flTb
un$oplaaquro B cnonecHofi, o6pasHofi, crrMBoJrz.recrcofi Soprraax, aHanLr3r,rpoBarb kr

uepepa6arblBarb rlon1^reHHyro unsoprraaquro B coorBercrBukr c rrocraBJreHHbrMr,r
3aAarraMu, BbIAersTb ocHoBHoe coAepxaHue [poquraHHofo TeKcra, H€xoAI,tTb B HeM
oTBeThI Ha IIOCTaBJIeHHbTe BOrrpOCbI rr I,I3JIaraTb ero;

. [p[o6pereHue orrbrra caMocrosreJrbHoro [oucKa, aHaJrv3a u or6opa
r,rnooprr,ra\uu c I4crIoJIb3oBaHlreM pa3nr,rr{Hhrx r,rcrorrHuKoB I{ HoBbIx nHQoprraarl}roHHblx
TexHoJror win 4tt peueHr{rr rro3HaBareJrbHbrx 3aAarr ;

. pa3BLtrl{e MoHonorl{qecKoitu pualtorn.recrcofi pequ, yMeHrl, BbrpaKarb cBorr
MbICJII{ u cnoco6noctu BbIcJryIu}IBarb co6ece4Hnra, [oHEMarb ero roqKy 3peHr,{f,,
rrpH3HaBaTb [paBo Apyrofo qeJroBeKa Ha r,rHoe MHeH[re;

. ocBoeHue rprleMoB Aeficrnnfi B HecraHAaprHbrx curyarJusx, oBJrareHr,re



3BpHCTHrreCKr,rMH MeTOAaMH perrreH H-s [po6neM ;

. QoprrarapoBaHlre yrraeHrafi pa6orarr B rpy[re c BbrnoJrHeHueM piBnprqHbrx
coqnaJlbHblx ponefi, upe4craBJrsrb Lr orcraHBarb cBou B3rJr.f,Au r,r y6exAeHr{r, BecTr{

AUCKyCCUTO.

IlpegrrernblMrr pe3yJrbraraMrr o6y.leuun Qnrnre s 7 -9 K.rraccax fl BJrfl rcTcr :
. QoprranpoBaHlle npeAcraBrenufi o 3aKoHoMepnofi cBs3u u rro3HaBaeMocrr4

gareHl,Ifi rpupoAbr, o6 o6reKTuBHocrH HafrHoro 3HaHrar; o cr{creuoo6paryroqefi poun

Snsnxu An.x pa3Bvtrue Apyrux ecrecrBeHHbrx HayK, TexHLtKrr r,r rexHoJrornfi; Ha)rqHoro
MI,IpoBo33peHI,L KaK pe3yJrbrara r,r3)rrreHzfl ocHoB crpoeHzfl Marepr{u u $yH4arr,reHTaJrbHbrx
3aKoHoB $rnsnrcu;

. 3HaHI,ts o rpupoAe naxHefiruux QuaulrecKr,rx ssreHufi oKpyxaroulero Mupav
[oHHMaHI4e cMbIcJIa Qu:z.recKr.rx 3aKoHoB, pacKpblBaroullrx cBs3b rr3;r.reHHrx xrreHnfi;

. QoprvrIapoBaHrle repBoHaq€urbHbrx rpeAcraBnenufi o Qusuuecxofi cyrrlHocrr,r
.ssreHllfi [p]rpoAbl (IuexaHrvecKlrx, Te[JroBbrx, gneKTpoMarHETHbrx H KBaHTonrx), BHA€x
Marepl,tla (neqecrno n uone), AB[xeHrar{ KaK cnoco6e cyulecrBoBa;aufl Mareprru; ycBoeHrire

ocHoBHbIx rzAefi MexaHI,IKrr, aroMHo-MoneKynrpHoro freHr{, o crpoeHuu BerrlecrBa,
gJIeMeHToB gneKTpoAprHaMI,IKra rr KBaHToaofi Qn:uK[r; oBna.qeHue nonsrufiHbrM arr[aparoM
H cuMBoJrlrqecKuM r3brKoM Qra:nra;

. yMeHr,r, rroJrb3oBarbc , MeroAaMlr Ha) rHoro uccneAoBanufl.snrtenufi [pnpoAbr,
npoBoAHTb Ha6mo4enu.a, rrJraHHpoBarb u BbrrroJrHrrb 3Kcrrepr{MeHTbr, o6pa6arunaG
pe3ynbrarEl IasuepeHuft, [peAcraBJrrrb pe3ynbrarbr uauepeHnfi c rroMorrlbro ra6nuq,
rpa$raxon u Sopuyr, o6HapyxuBarb 3aBucnMocrr,r MexAy SuanuecKrrMn BeJrr{rrr{HaMr,r,

o6tscHrtr [oJrfreHHble pe3ynbrarbr t4 Aenarb BbrBoAbI, orleHuBarb rpaHr4rlbr
rrorperuHocrefi pe3yJrbraroB r,r3Mep eruufi;

. yMeHI4f, npEMeHf,Tb reoperr,rqecKr4e 3HaHHfl, no Qnaure Ha rrpaKTrrKe, peruarb

Qnsrvecrure 3aAaru4 Ha [p[rMeHeH[re [oJrytreHHrrx snaHnfi;
. yMeHI{g LI HaBIIK}I [pUMeHrTb noJryqeHHbre 3HaHr{{ Atts, o6rscHeHr,lfl [pLrHrIHnoB

Aefictnu-a naxnefirul[x rexHr,rqecKr{x ycrpoficrn, (pa6our) uarunH H MexaHH3MoB, cpeAcrB
trepeABnxeuus 14 cBr3I{, 6rrrosHx npn6opoa, [poMbrruJreHHhrx rexHoJroruFrecKux
lpoqeccoB, perrreHl{f, [paKTlrrrecKnx 3aAarr rroBceAHenuofi xra3Hu, o6ecueqeHns
6egouacHocru csoefi xH3HI{, parl}roH€LrrbHoro rrpupoAorroJrb3oBaHlr.f, u oxpaHbr
oKpyxaloulefi cpe4bl; BJlrr.f,Hriu rexHurrecKr4x ycrpoficrB Ha oKpyxarcqyro cpeAy;

. OCO3HaHHe BO3MOXHbIX IpI{rII,IH TexHOreHHbIX I{ 3KOJIOn{qeCKLtx raraCrpOQ.

. oco3HaHIae Heo6xoAHMocrlr rrpr4MeHeH]1.s, Aocrvxenzfi Quaraxu rr rexHoJrornfi
Anf, par.I[oH€rJrbHofo np[poAorroJrb3oBaEufl,;

. oBnaAeHue ocHoBaMn 6egonacHoro ucIIoJIb3oBaHug ecrecrBeHHbrx rd

I,IcKyccrBeHHbIx gneKTpl,t.recKl,tx I{ MarHHTHbrx noJrefi, enercrpoMarHr{THblx u 3ByKoBbrx
BoJIH, ecrecrBeHHbrx r{ rrcKyccrBeHHbrx }roHrr3rrpyroqnx }r3Jrfrenuit no ns6exaHue ux
BpeAHoro nos4efictBvtfl.Ha oKpyxaroqyro cpeAy H opraHlr3M qeroBeKa;

. QopuupoBaHlle y6ex,qeHlu B 3aKoHoMepHofr, crlssu u [o3HaBaeMocru sBreHufi
[prlpoAbl, n o6terrl{BHocrH Haf{Horo 3HaHrrf,, B BbrcoKofi rleHuocrH HayKr{ B p€L3Br{Tr,ru

Marepu€rlmnofi E .erxoBHofi xynrryprr nro4efi ;

o pa3BI,ITLIe TeOpeTLITIeCKOfO MbrruJreHH' Ha OCHOAe $OpUUpOBaHr{fl yrr{eHnfi



ycraHaBnl,IBarb Qarru, pa3nHqarb [pHrr]rHbr I,r cneAcrBytfl,, crpol,ITb MoAenI{ I{ BT-rABHrarb
rpllore3bl, orblcKlaBarb u QoprraynnpoBarb AoKa3areJrbcrBa BbrAB[Hyrbrx rr,rrrore3,
BbIBoATITb u3 3KcleplaMeHTanbHbrx Qarron v reoperr,rqecKr{x uo4elefi Susu.recrcne
3AKOHbI;

. p€BBlITlIe yMeHI4t rlnaHplpoBarb B rroBceAHenuofi xLt3Hrr cBorr 4eficrnua c
rIprrMeHeHlIeM rIoJD IeHHbrx snanuir 3aKoHoB MexaH[rK]r, gneKTpoAr,IHaMLrKrr,

TepMoAHHaMr.rKr,r r4 TerrJroBbrx flBJreHrafi c qelrrc c6epexelF.nr 3AopoBbf,;
. Qopur,rpoBaHl{e rpeAcraBreHufi o HeparluoHurrrbHoM r{c[onb3oBanyrvlpupoAHbrx

pecypcoB u gHepn4n,3arpfl3HeHr,rr{ oKpyxaroqefi cpegbr KaK cneAcrBr{e HecoBeprueHcrBa
MAIUI,IH }I MEXAHH3MOB.

. KOMMyHIIKaTHBHbIe yMeHU.f,: AOKJraAbrBarb O pe3ynbTaTax cBoero uccneAoBalf.vrfl9

r{acrBoBarb B AvrcKyccuu, KparKo u rorrHo orBeqarb Ha Borrpocbr, }rc[oJrb3oBarb
crpaBoqHyro Jrr,rrepaTypy r{ Apyrue ucroqHuKu nHooprra a\uu.

BunycIcH[K Hayrl[Tcr:
. co6moAatb npaBl{na 6esouacHocrr,r r{ oxpaHbr rpyAa npu pa6orc c yre6HbrM r,r

na6oparopHbrM o6opy4onaHueM ;
. [oH[IMarb cMhIcJI ocHoBHhrx Qnsu.recKLtx repM[HoB: QrasnuecKoe TeJro,

Queruecxoe f, BJreHr{e, QusnuecKulf, BeJrrlrrr,rHa, eAHHErIbr r,r3MepeHr{r ;
. pacrlo3HaBarb upo6leuu, Koropble MoxHo peuruTb rrpla rroMorqu $nsnqecKr.rx

MeroAoB; aHuIJIu3I,IpoBarb orAeJrbHbre grarrhr rrpoBeAeHur r{ccneAoBartuit 14

r,rHTeplperr4poBarb pe3yJrbraru Ha6lrc Aerruit u orrbrroB ;
. craBI,ITb olhITbI no uccneAoBaHr{Io Qusuvecrax ,BJreHuit unu Qnsuuecrcax

csoficrs reJI 6es ucnoJlb3oBaHns [prMbrx zsrraepenufi; rtpn groM SopuynupoBarb
npo6nerray/3aAaqy y.re6noro sKcrreprMeHra; co6zpat ycraHoBKy E3 rrpeAJroxeHHoro
o6opygon anvrfl; npoBoAurb orrbrr n QopuynnpoBarb BbrBoAhr.

Ilpuueuanue. flpu rpoBeAeHkrkr uccteAoBaHr4f, Qusuvecrlrx ,BJreHnfi usueprrreJrbHbre
upn6opn ucrroJlb3ylorct JII{rrrb KaK Aarqr,rKr4 H3MepeHHfl Quauuecxr{x BeJrr.Frnn. 3auucu
roK€BaHLrfi nprurrx r,r3MepeHr4fi s eroNd cnfrae ne rpe6yercx.

. noHrlMarb ponb oKcleprrMeHra B nonfrelg.uv le.a]rc.Hofi nuQopMar{uu;

. rIpoBoAI,ITE rlprMble u3Meper.ufl, @ra:nuecrrrx BeJrlrqr,rH: BpeMf,, paccro{Hr{e,
Macca reJla, o6teu, cvlra) TeMrleparypa, arMocsepuoe AaBJreHr{e, BJraxHocrb Bo3AJrxa,
Halpf,xeHkre, cvila roKa, paAr,rarluonHufi SoH (c HcloJrb3oBaHrreM Ao3lrMerpa); npn 3ToM
nrr6npatr onrnualrHufi cnoco6 [r3MepeHr.t vt ucrroJrb3oBarb npocrefimne MeroAhr
orIeHKr4 [orperrrHocrefi usuepenufi .

flpunae'raHue. JLo6aayrc1nat [porpaMMa AonxHa o6ecne.rzBarb oBnaAeHEe [prMbrMu
14 3MepeHrrfl MI{ Bcex [eper{HcneHHhlx S usuuecxr{x BeJrurrr,rH.

o [poBoAI,ITb I{ccneAoBaHI{e 3aBr{cuMocrefi Qnauuecrux Berlrrr}rH c
HcrIoJIb3oBaHI{eM rlprMblx zsuepenuil: rlplr groM KoHcrpyr{poBarb ycraHoBKy,

Qurcnponaru pe3ynbrarbl noryreHnofi 3aBracr{Mocrr,[ Qnsuuecxnx BeJTHqHH B Br{Ae
ta6llrq u rpaSnrcoB, AeJrarb BbrBoAbr rro pe3yJrbraraM r,rccJreAoBa*vrn;

. npoBoAI{Tb KocBeHHbIe H3MepeHur. SnzutecKnx BerHquH: rrpr,r BhrrroJrHeHulr
usuepeHufi co6upam gKc[eprlMeHTanbnyro ycraHoBKy, cneAy, rrpeAnoxenHofi
HHCTpyKIIIII4, BbMHCnf,Tb 3HaqeHHe BeJIIIqLIHbI V AHUU43LIpOBaTb [OnfIeHHbIe pe3ynbTaTbl
c freroM :a4anHofi ToqHocrr,r usl,repenufi;



. aHaJIrI3[IpOBaTb C}IAya\UU npaKTlrKO-Op]reHTr4pOBaHHOfO XaparcTepa, y3HaBaTb B
Hnx npof,BJIeHLIe u3yrreHHbrx SusrauecKr{x ssrenuft rdnr4 3aKoHoMepHocrefi u [plrMeHrrb
HMercrrluec, 3HaHr{fl Ana rax o6rscHeHrlf,;

. rIoHHMarb rrpr,rHrlr4nrr 4eficrBprfl. MarrryrH, npra6opoB rr rexHlrrecKlrx ycrpoficra,
ycJroBr,r, nx 6 esonacHoro ucloJrb3o BaHLrs. B rroBceAHesHo fi xlr3Hr,r ;

o uctloJrb3oBarb rlpll BbITIoJIHe ruuu yte6Hbrx 3aAaq HafrHo-nonynflpHyro
nl,rreparypy o QnsuqecKux rBJIeHH.flx, crpaBoqHbre Marepr,rurJrbr, pecypcbr Hnrepner.

BuuycrcHHK rroryqnT Bo3MoxHocrb Hayrrurbcs:
. oco3HaBarb IIeHHocrb HafrHhrx LrccJre4onanuft, poJrb Susrlru B pacrurapeHulr

rpeAcraBlennfi o6 orpyxaloqeM Mupe r{ ee BKJTaA B ynfrrueHr{e KarrecrBa xH3H}r;
. I,IcfloJrb3oBarb rlplIeMbr flocrpoeHut $usuuecKlrx uo4eleft, roLrcKa [r

Soplrylr,rpoBKrl AoKzBareJIbcrB BhrABr,rrryrbrx rrrrrore3 u reopernrrecKr.rx BbrBoAoB Ha
ocHoBe gMnupIa.recKu ycraHoBneHHbrx Qarron;

. cpaBHlrBarb rotlHocrb rl3Meperuut SuzuqecK[x BeJraqr,rH rro BeJrrrq[rHe r,rx
orHoclrrelHrofi [orperrrHocrlr [pr{ [poBeAe H]rr{ [prMbrx l,rsuepenufi ;

. caMocTo{TeJIbHo rIpoBoAI{Tb KOCBeHHbIe il3Mepeldilfl, I,I IICCJTeAOBaIJUI

Qzsnuecxllx BeJII4IIIIH c [IcnoJrb3oBaH[reM pa3nuqHbrx cnoco6oB [3Mep euufl, Sueravecrcux
BeJIlIqrIH, nu6raparr cpeAcrBa I{3MepeHru c frerorra neo6xogurr,rofi ToqHocrrd usuepenuft,
o6ocHosHsarr nu6op cnoco6a H3MepeHrrf,, a.qeKBarHoro [ocraBJreHnofi 3aAatre,
npoBoAr,rTb orIeHKy AocToBepHocT[ rroJr] {eHHbrx pe3yJrbTaToB;

. BocnpuHHMarb nHQoprraaqnro Qn:zqecKoro coAepxaHr,r, B HafrHo-florynxpnofi
nareparype v cpeAcrBax uaccoaoft nHQopuaqulr, KprrrrrqecKr{ orleHr4Barb rroJr}rqeHHyro
unQoprraa{Idb, aH€IJII{3upy, ee coAepxaHne u AaH:asre o6 lrcrorrHlrKe unsoprraarryru;

. co3AaBaG co6ctneHHble [IacbMeHHbre r4 ycrHbre coo6uleHrax o QusuqecKux
f,BJIeHIlf,x Ha ocHoBe HecKoJIbKI/tx HcTovHHKoB unQopuaquu, co[poBoxAaTb
BbrcrylJreHEe [pe3entaqaefi, ) IHTEIB€uI oco6ennoaru ay4vrropr,ru cBepcrHuKoB.

MexanuqecK[e flBJreHHfl
Bunyclcu[K Hayrr[Tcfl:

. pac[o3HaBaTb MexaHLIqecKHe rBJIeHuf, u o6rscssTb Ha ocHoBe raMeloql{xcf,
sHaHlrfi ocHoBHbIe cnoficrBa LrIrr4 ycnoBru nporeKaHLr.f, orlrx ssreHufi: paBHoMepHoe rd

HepaBHoMepHoe ABuxeHrre, paBHoMepHoe v paBHoycKopeHHoe rrprMonznefiHoe
ABlIxeHHe, orHocrlTeJlbHocrb MexaHllrlecKofo AByrx.erurfl, cno6oAnoe rlaAeHue reJI,
paBHoMepHoe ABI,IxeHHe rro oKpyxHocra, r{Heprlr4r, B3auMoAeficrane reJr, peaKT}rBHoe
ABI{XeHlIe, nepeAaqa AaBneHI,l, TBepAbIMU TOJIaMU, XEAKOCTTMIII }I ra3aMu, arUOCQepHOe
AaBneH[e, HJIaBaHHe reJI, paBHOBeC[e rBepAbrx reJr, r4Meroq[x 3aKpelneHHyro ocb
BparIIeHI{f, , role6areJlbHoe ABI,IxeHI{e, pe3oHaHc, BoJrHoBoe ABr,rxeHr{e (sayr) ;

o olLlchlBarb u3)rqeHHHe csoficrBa reJI I,I MexaH[qecKue flBlruans, [cloJrb3y,
Quervecrlae BerI{qHHbI: tlyrb, flepeMerrleHue, cKopocrb, ycKopeH[re, [epuo4 o6parqennr,
Macca reJla, rlJlorHocrb Berr{ecrBa, cvfira (cnna r.f,xecru, cunra ylpyrocrk\ cyura rpeHrax),
AaBJIeHile, UMrIyJrbc reJla, KI,IHernqecK€If, 3HepfHr, IIoreHII[I€ubI,jra,,. SHeprHr,

prcrroJrb3oBaHHeM rrpocToro
role6asnit, 4tturta BonHbr H

MexaHl{rlecKafl pa6ora, MexaHurrecKzLf, MorrlHocrb, KnI npu coBeprueHr.ru pa6omr c
MexaHpr3Ma, cuila TpeHHr, aMlnlrTyAa, [epHoA E qacToTa

cKopocTb ee pacrpocTpaHeHus.; IIpu o[[IcaHHII npaBr.rnbHo
TpaKToBarr Qusuuecrufi cMhIcJI [clonmyeMhrx BeJrEqHH, nx o6osHa]reHr,r.fl r4 eA[rHr.rqhr



I{3MepeHI{rI, HaxoAI{Tb Qoprraynu, cBfl3brB€trorrlue AaHHyrc Qnanuecryro Berurrr,rHy c
ApyrI{MI,I BerHqHHaMI,r, BbIrI}IcJr.f,Tb 3HaqeHr4e @usuvecrofi nerz.II{HhI;

. aHaJlu3rlpoBarb csoficrga reJI, MexaHl,IqecKue flBlrelanfl. u [poqeccbl, ucrroJlb3yf,

Qusnuecxue 3aKoHbI: 3aKoH coxpaHeHr,r, 3Heprrru, 3aKoH BceMupHoro rrroreHr,rr,
upI4HIII,I[ cyfleprro3vuuvr cun (naxoxAeHue parHo4eficrByoqefi cnlu), I, II n III sarcoHH
Hrrorona, 3aKoH coxpaHeHufl uvttryilbca, 3aKon fyra, 3aKoH flacrcanr, 3aKoH Apxnrrae4a;
rIpH 3ToM pa3ruqarb cJloBecHyrc QoprrrynnpoBKy 3aKoHa u ero MareMarr.rrrecKoe
BbrpaxeHr{e;

. pa3nr,Frarb ocHoBHbre rrpn3HaKr,r r,r3)n{eHHbrx Qusuvecrrnx uoAelefi:
MaTepHtLJIbHas, TO!IKa, LIHepqpIaJIEHaf, CIICTeM a OTCqeTa;

. peurarb 3ar{aqIa, uc[oJrb3ya QzsnuecKr,re 3aKoHbr (:aron coxpaHeHufl. gneptnu,
3aKoH BceMl{pHoro rsrorelrnfl, trpyrHrlu[ cyrreprro3krr\uu cur, I, II u III 3aKoHbr Hrrorona,
3aKoH coxpaHeHl{f, nM[ynbca, 3aKoH fyra, 3aKoH flacrcare, 3aKoH Apxraue4a) kr

Qoprvrynu, cBtr3bIB€uoIrIHe Qrasruecrrre BeJrr{rrunu (uyrr, cKopocrb, ycKopeHrre, Macca
TeJIa, TIJIOTHOCTb BeITIeCTBa) Cvfira) AaBneHlIe, I,IMrIyJrbc TeJIa, KI,IHeTrIqeCKaf, gHepfktg.,

noreHIIVaJIbHarI gHeprn.f,, MexaHr4rrecKur pa6ora, MexaHr{r{ecK€t, MorrlHocrb, KIIA
npocToro MexaH[3Ma, culra TpeHLL cKoJlbxeHaf,, roeQQuq]IeHT TpeHI,Ir, aMrrnI,ITyAa,
[epl4oA I{ qacrora role6aHuit, yttwrua BoJrHbr r{ cKopocrb ee pacflpocrpaueuua): Ha ocHoBe
aH€IIILI3a yCJIOBI{f, 3aAaqlr 3alHCbIBaTb KpaTKOe ycJIOBI4e, BETAeJLtrTb @HSUueCrue
BeruqaHbl, 3aKoHbI u Qopuynrt, Heo6xoAr,rMbre AJr.fl ee perueHr{f,, IIpoBoAurL pacqerbr r{
oIIeHI{Barb peallbHocrb [oJr)rueHHoro 3HarreHuf, @uruuecrcofi geru.rLrHbl.

Buuycxn[K [oryrrrrr Bo3MoxHocrb Hayrr[Tbcfl :
o uc[oJrb3oBarb 3HaHIlf, o MexaHnqecKux f,BrIeHEflx B rloBceAHegHofi xH3H[I Anfl

o6ecue.reHus 6esonacHocrLt rrpr4 o6parqenuu c npu6opauu Lr rexH[qecKr{Mu
yctpofictBaMl,[, Anf, coxpaHeHuf, 3AopoBbs 14 co6mo4enur HopM gKonoruqecKoro
IroBeAeHI,Lfl B ol(pyxarcu1efi cpe4e; IIpHBoAurb npr,rMepbr [paKTr4qecKoro HcIIoJrb3oBa]F.Hfl

Qnsnuecxr,rx sHaHufi o MexaHr,rqecKr{x ,BJreHr4f,x yr Qusuuecrux 3aKoHax; npuMepbr
ucrlonb3oBaPlvl,. noeo6HosJlf,eMhrx HcrorrHraKoB gHepr}Iu; gKoJrou{rlecK}rx nocle4crnufi
I{CCn€AOB AIJvIg, KOCMITIII€CKOTO [pOCTpaHCTB ;

. p€Bnuqarb TpaHLIIIbI [pl{MeH[Mocrr,r @u:uvecxprx 3aKoHoB, rroHr,lMarr sceo6uufi
xapaKTep Qyn4ar"reHTELIIbHbIx 3aKoHoB (saron coxpaHeHrr.f, MexaHn.recrofi gHeprlru, 3aKoH
coxpaHeHl,t I,IM[yJrECa, 3aKOH BCeMUpHOTO rxroreunx) orpaHI,IqeHHocTb
I{clonb3oBannfl qacrHbrx 3aKoHoB (saxon fyrca, Apxurrle4a }r Ap.);

o HaxoAI{Tb aAeKBarHyIo [peAJroxennofi 3aAaqe Sraeuuecrcyro MoAeJrb, prperuarE
upo6nerr,ry KaK Ha ocHoBe lrMerculuxc, sHaHIafi no MexaHlrKe c r{c[oJrb3oBaHueM
MareMarl{qecKofo a[uapara, TaK uIJpr4 [oMorqu MeroAoB oIIeHK]r.

Teulonue flBJreHrrfl
BunycrcnuK Hayrl[Tcs:

. pacno3HaBarb rerlJloBbre f,BJreHrr[ u o6rscnsrb Ha 6ase uN,rercquxc.f, sHaHnfi
ocHoBHEIe csoficrsa HJIH ycnoBrr, flporeKaHr,r-s grr{x .trsreHrrfi: ara$Qysur, r[3MeHeH]re
o6teua reJI rlpll HatpeBaHrru (oxnax4eruuu), 6omruas cxrdMaeMocrb r€r3oB, MzrJr€tf,

cxuMaeMocrb xv4roctefi u rBepAhIX TeJr; Te[JroBoe paBHoBecue, uc[apeHr{e,
KOHAeHCaIIVS., ililaBJleHpre, Kpr,rcT€urnu3arlvr9,, KI,IleHue, BJIaxHocTb Bo3AyXa, p€I3JII{rIHbre
cuoco6rr renJlorrepeAaqu (reuroupoBoAHocrb, KoHBeKTI[r, rr3JD renne), arperarHbre



cocTof,HHf, BeIIIeCTBa, [OfJIOIqeHHe 3Heprr4H [pr{ r4cIIapeIJLtu xrrAKocTH H BbrAeJreHI{e ee
rIpI4 KOHAeHCaIIEI{ nApa, 3aBr{CHMOCTb TeM[epaTypbr KurreHl4f, oT AaBneHru ;

. orucblBarl I,[3freHHsre csoficrBa reJI I{ TerrnoBbre gBJIeHr{fl, r,IctloJrb3y,

Qusuuecrue BerEtIuHbI: Korr,FrecrBo reflJlorbl, BHyrpeHHf,, gHeprLrr, TeMnepaTypa,
yAeJIbH€UI TeTIJIOeMKOCTb BerrIeCTBa, yAeJrbHutg TerrJrora TIJIaBJIeHT{,: yAeJrbHtul TenJIoTa
uapoo6paaoBaHaf,, yAenbHzl Te[Jrora cropaHru ronJruBa, roeQ$aq[reHT rroJre3Horo
4eficrnnr renJroBoro AB[IrareJrf,; ttpu otrucanuu npaBunbHo rpaKToBarb Snsn.recrufi
cMbIcJI LIcrIoJIb3yeMbIx BeJrzrrlrH, rax o6osHaqeHufl yr eAr{Hurlhr r,[3MepeHr{r, H€xoA}rrb
Soprraynrr, cBf,3bIBaIoIIIHe AaHHro Qusnuecryro BenuqnHy c ApyrilMH BeJrEqHHaME,
BbIrII,IcJIrrb 3HarIeHHe Susr.recxofi BenHrIIrIHbr ;

. aHaJII'I3LIpoBarb cnofictsa reJI, TefrJroBbre flBneHufl I{ [poqeccbr, HcnoJrb3y,
ocHoBHbIe IlonoxeHl{f, aroMHo-MoneKynrpHofo r{eHr4f, o crpoeHl{r4 BelrlecrBa r{ 3aKoH
coxpaHeHr{f, sHepr}Iu;

. pa3n[rrarb ocHoBHbIe [pI,r3HaKH H3)rqeHHhrx Qnauuecrr4x MoAenefi crpoenua
ra3oB, xr/tAKocTefi u raepAbrx TeJr;

' [pI{BoAIrtTb IlpxMepbl [paKTl,IqecKoro Hcnonb3oBa:anfl QusuvecrcEx gnaHraft o
TEIJIOBbIX flBNEHI{f,X;

' peluaTb 3aAAI{I/l uCrlOnb3yq 3aKoH CoxpaHeHllt gHeprI{I,I B TeuJIOBbIx IIpOqeCCE1;1
n $oprtrynbl, cBr3bIBaIoqI4e Qusrauecxlre BeJrrrqunu (roruqecrBo renJrorbr, TeMfleparypa,
yAeJrbH€l, Te[JroeMKocrE BerrlecrBa, yAeJrEH€ur renJrora [JraBJreHrnf,, yAeJIEHafl TenJIOTa
uapoo6pasoBaHnf,, yAenbHuul TerrJrora cropaHrd, TonJrr{Ba, rosQSuqrreHT [oJre3Horo
Aeitcrsuf^ TerIJIoBoro 4nzrarelr): Ha ocHoBe aHalrvaa ycJroBr4s 3aAaqu 3aflr{cbrBarb
KparKoe ycJIoBI{e, BbIAeJI.f,Tb Qlasuvecrrle BeJruqr{Hbr, 3aKoHbr ra Qopr"ryltr, neo6xoAr{Mbre
AJIf, ee peureHl,Ig, [poBOAHTb pacrrerbr r4 orleHLtBarb pe€IJlbHocrb rronrreHHoro 3HaqeHr4,
Qnsuuecrofi serra.rr{Hhr.

Bu uyctcH H K rloJryrrlrr Bo3MorI(H ocrb Hayrr llTbcfl :
. ucrloJlb3oBarb 3HaHI{f, o rerrJroBbrx f,BJreHnf,x B rroBceAHenuofi xra3Hr,r AJrf,

o6ecne.reHr,r{ 6egouacgocru rrpLt
ycrpoficrBaMlr, AJrf, coxpaHeHlu
roBeAeHr,rrr B oKpyxaroulefi cpeAe;

o6paqennu c upu6opauu u rexHuqecKr{M}r
3AopoBbf, H co6ruoAenns HopM gKonon4qecKoro
npr4BoAr,rTb [prrMepbr sKonorurrecKrrx uocle4crazfi

pa6otrr ABurareJlefi anyrpeHHero cropaHn.f,, Te[JroBbrx H ruApogJreKTpocraHqnfi;
. pa3nl'Iqarb rpaHHIIbI rlpLrMeHrrMocrrl @zsnuecx[x 3aKoHoB, rroHr4Mau nceo6qufi

xapaKTep Syn4arraeHr€IJlbHbrx Qu:nvecrnx 3aKoHoB (saron coxpaHeHrr.fl gHeprr{tr B
TeIrJIoBhIx [poqeccax) u orpaHl,IqeHHocrb r,rcloJrb3oBaHr.r, qacrHbrx 3aKoHoB;

' HaxoArITb aAeKBarHyIo npeAnoxenHofi 3a.qaqe Qnsn.recryro MoAenb, pa3perrrarb
npo6nerr'ry KaK Ha ocHoBe I,tMeloullaxc.f, 3HaHuit o rerIJIoBbIx f,BJleHrr.f,x c [rctloJrb3oBaH]reM
MareMarrrrrecKoro aililapara, TaK urrpu rroMorqu MeroAoB orleHKr,r.

S.nemrpnqecKlre It MarHlrrHbre fl BJreHrrfl
BurnycxH[K Hayrr[Tcfl:

' pac[o3HaBarE gneKTpoMarHlrrHLre flBileHvrst u o6tscttsrL Ha ocHoBe r{Meroquxc,
sHaHufi ocHoBHbIe csoficrsa HIwr ycnoBus rlporeKaHufl grktx sBreHufi: gneKTpr,r3aru{s reJr,
BarIMoAeficrsue 3apf,AoB, gneKTpr,rqecrufi ToK tr ero Aeficraux (reuloBoe, xr{MgqecKoe,
rraarHlarHoe), B3allMoAeficrnue MarHHToB, gJreKTpoMarHrrrHarr [rHAyKrI]r{, 4eficrane
MafHIITHOTO rIOJrf, Ha rIpoBoAHI{K C TOKOM pr HA ABr{Xyqyrcc, 3apf,xeHHyrc r{acruqy,



.qeficrBl4e gJleKTpll.lecKoro ltoJr.f, Ha 3aprxeHHyro qacrur{y, gneKTpoMarHrrrHbre BoJrHbr,

rIprMoJII,IuefiHoe pacnpocrpaHeHl,Ie cBera, orpaxeHr.re u [penoMJreHne cBera, Ardcrrepcns
cBeTa.

. cocraBJlrrb cxeMbl gneKTplrqecKux rleuefi c [ocneAoBareJrbHbrM [r
[apanJlenbHhlM coeAHHeHI,IeM gJreMeHToB, prrnuqar ycnoBHbre o6osHa.reHu.f, gJreMeHToB

gneKTpLIrIecKI,tx qeuefi (uctounnK ToKa, KJrrorr, pe3r{crop, peocrar, JlaMnorrKa, aMlepMerp,
nonrrrrrerp).

. HcloJlb3oBarb otITLIqecKue cxeMrr An, rrocrpoeHu, nso6paxeHufi s nJIocKoM
3epK€rne u co6uparorqefi luHse.

o o[rrcblBarb [I3freHHue cnoficrBa reir pr gJreKTpoMarHurHbre .f,BJreHr4f,, ucrroJrb3y{

Quszuecxue BeruqI{HbI: ofleKTpr,rqecxnfi 3apfl,A) avrra roKa, 3neKTpnrlecKoe HalpqxeH[e,
3neKTpuqecKoe conporuBJreHr,re, yAenbHoe colporlrBneHlre BerrlecrBa, pa6ora
oreKTpuqecKoro IroJIr, MorrlHocrb roKa, QorcycHoe paccrorHLre u orrrurrecKil, cuilaJrlrH3hr,
cKopocTb gneKTpoMafHI{THbrx BoJrH, AJIHHa BOJrHbr r{ rraCTOTa CBeTa; IIpIlI OIIHCaIlLrLt BepHO
TpaKToBarr Queruecrufi cMbIcJI I{crronb3yeMhrx BeJrLrrrHH, ux o6osHaqenus. pr eAuHr.rrlbr
I,I3MepeHufl; HaxoALITb Qoprraynu, cBfl3brBaroulr{e AaHHyrc Snazuecrgruo Benr,rquHy c
Apyr[rMr.r BeJrLrquHaMr{.

. aHaJI[r3I{poBar6 csoftcrna reJr, oJreKTpoMarHrarHbre flBJreHufl u [poqeccbr,
llcnonb3yx SusnvecKl4e 3aKoHbr: 3aKoH coxpaHeHH, gneKTpHrrecKoro 3apflAa, saroH ONra

Arts yqacrKa IIerH, 3aKoH ,{4oyu - Jlenqa, 3aKoH npf,MoJrr,rnefinoro pacnpocrpaHeHu{
cBeTa, 3aKoH oTpzDKeHI{f, CBeTa, 3aKOH [penoMneHru CBeTa; [pE STOM pa3nzr{aTb
cnoBecHyrc QoprvrynupoBKy 3aKoHa rr ero MareMarrrrrecKoe BhrpaxeHue.

o [pI{BoAI,trb rIpHMepbI rlpaKTLrqecKoro HcrroJrb3oBaHur Qusnuecrnx anaHraft o
3JreKTpOMarHlrTHbrx rBJreHr4f,x

. pe[rarb 3alaqu, r4crronmyr QusuuecKrae 3aKoHbr (sarou Oua Alr ]rqacrKa rlerru,
3aKoH .{xoynx - Jlenqa, 3aKoH [prMonr{Hefiuoro pac[pocrpaneHus, cBera, 3aKoH
orpaxeHl{s cBera, 3aKoH [peJroMneHr,r, cBera) n $opMyJrhr, cB.f,3brBaroque QrEsr{qecKrre
Ber[quHbl (cuna roKa, gneKTpr+recKoe Ha[pf,xeHue, gneKTpr,rrrecKoe colporr,tBJleHl,Ie,
yAenbHoe co[por]rBJleH[Ie BerrlecrBa, pa6ora 3neKTpuqecKoro rroJtf,, MorrlHocrb roKa,
QoxycHoe paccro.f,Hue u orrrr.rqecKafl, cuila JruH3Er, cKopocrb gneKTpoMarHlITHhIx BoJrH,

Alrvrrra BoJIHrI I{ qacrora cBera, @oplrynu pacqera greKTpuqecKoro colporr{BJreHr{f, rrpu
locJIeAoBareJIbHoM I{ [ap€IrrJreJrbHoM coeAnHeHr{r,r npoBo4ruaron): Ha ocHoBe aHaJru3a
ycnoBl{f, 3aAarIH 3anucblBarb KparKoe ycJroBr,re, BbrAeJr-flTb $usrvecrcHe BeJr[qr{Hbr, 3aKoHbr
n Qoprvrynu, Heo6xoAEMbIe Arrfl ee peureHu.fl, [poBoAurb pacqerbr yt orleHlrBarb
pearlbHocrb non)H eHHoro 3HaqeHll.f, Qnsnuecrofi aern.ruHbr.

Brr nycxn rlK [oryqrrr Bo3Mo]r(Hocrb Hayrr nrbcfl :

o ucronb3oBarb 3HaHus o6 gneKTpoMarHr,rrHbrx ,BJreHlrrx B uoBceAHesHofi xu3Hlr
Anfl o6ecne.reHl,L 6esouacuocrr,r rlpu o6pauqenun c npu6oparrara H TexHu]recKrrMr{
ycTpoHCTBaMLI, Ans, coxpaHeH[, 3AopoBb.f, t4 co6moAenu-f, HopM gKororurrecKoro
noBeAeHl4f, B oKpyxarorqefi cpeAe; rrprrBoArrTr nprrMepbr BJrrrf,Hr{r gneKTpoMarHr,rrHbrx

E3nln{eHufi na xzsbre opraHr43Mbl;
. pa3nurlaTb fpaHI{IIbI [pHMeHrAMOCTrir QnSnUeCrcrrX 3aKOHOB, frOHI{Matr sceO6qufi



xapaKTep Qyn4arrreHTarrbHbrx 3aKoHoB (:aron coxpaHeHr{fl 3JreKTprrqecKoro sapxga) n
orpaHuqeHHocrb Lrc[onb3oBant4s. r{acrHbrx 3aKoHoB (sarcou Orvra Ars fracrKa rlelrl, 3aKoH

,{xoym-JleHqa H Ap.);
. LtctloJlb3oBarb npl,reMbr rrocrpoeHut $usutecKrrx rrro4erefi, [olrcKa I{

Qopl,rynnpoBKll AoK€BareJrbcrB BbrABr{rryrbrx rurrore3 u reoperurrecKLrx BbrBoAoB Ha

ocHoBe 3Mlnpr,rtrecKlr ycraHoBJreHHbrx Q arroa ;

. HaxoAlITb aAeKBarHyrc upeAnoxennofi 3aAarre Sn:r,ruecrcyro MoAeJrb, pa3peruarb
npo6lerr,ry KaK Ha ocHoBe l{Mero[*rxc, zrtartuit o6 gneKTpoMarHr{THbrx f,BJreHu-f,x c
IIC[IoJIb3OBaHI{eM MaTeMaTHqeCKOTO al[apaTa, TaK H rlpu IIOMOIIIE MeTOAOB OIIeHKLI.

KnaHronbre flBJreHrrfl
BunycrcnnK Hayrr[Tcfl:

. pac[o3HaBarb KBaHToBbIe rBreHz.f, u o6tscHf,Tb Ha ocHoBe l,IMerou+rxcg sHaHufi
ocHoBHbIe csoficrsa u[il4 ycnoBr{, [poreKaHLrs grHx sBneHufi: ecrecrBeHHa, v
I,IcKyccrBeHH€uI paAI,IoaKTHBHocrb, o-, B- vr y-u3lr1yttenna, Bo3Hr,rKHoBeHI,te runefi.raroro
cleKTpa r{3nrreHr,rf aToMa;

. o[ucblBarb H3f{eHHbIe KBaHToBbre.f,BJIeHI{f,, r{cnoJrb3ys Qusuuecxrre BeJII{qI{HrI:
MaccoBoe qucJlo, 3aprAoBoe lrvcJro, [epuoA [oJrypacrraAa, gHeprulf, QoroHon; rtpta
onl{caHul,t npaBI{JIbHo rpaKToBarb Qusuuecrufi cMbrcJr r{cloJrb3yeMbrx BeJrurrr,rH, r{x
o6osHa.ren[, Lr eATIHHIIrI u3MepeHr{r; HaxoA[rrb Qoprrrynrr, cBr3hrB€lrculue AaHHyro
Queuuecrcyro BeruquHy c ApyruMr{ BeJr}rqrrHaM[r, Bbrrr[rcJr.flTb 3HaqeHr4e Qusruecrofi
BCII{qUHbI;

. aHiull,I3upoBarb KBaHToBbre rBJreHH.f,, r{crroJrb3yr QrasnuecK}re 3aKoHbr }r
rlocTynaThl: 3aKoH coxpaHeHu, gHeprHr,r, 3aKoH coxpaHeHEs greKTpLrqecKoro 3apflAa,
3aKOH COXpaHeHLIf, MaCCOBOTO qLICJIa, 3aKOHOMepHOCTI,I I{3JrfIeHI,If, I{ IIOrnOIIIeHIlf, CBeTa
aroMoM, npu 3ToM pa3nuqarb cJroBecHyro Soprvryn[poBKy 3aKoHa H ero MareMarr{rrecxoe
BbrpaxeHHe;

. pa3nuqarb ocHoBHbIe [p[r3HaKU rrnaHerapgofi uoAeJrra aroMa, rryrrtoHHofi
MOAenr4 aTOMHOTO flApA;

. TIPHBOAT,ITb IPLIMEPbI TIPOf,BJIEHI4fl B TIPUPOAE rI IPAKTEIIECKOTO }ICTIOJIb3OBAHYI'
paAI,IoaKTlIBHocrlI, f,AepHbrx u repMof,AepHhrx pearqufi, crreKTpaJrbHoro aHuurrr3a.

Bu nycrcH lr K [oryrrnT Bo3Mo]rcHocrb Hayrr r,rTbcfl :
. HcrloJlb3oBarb rIoJIfIeHHbre 3r.aHvrfl. B rroBceAHesHofi xr.r3Hrr npn o6paqeHuyr c

upn6opaun H TexHI4qecK[MH ycrpoficrBaMra (cuervnx HoHLt3rdp)fiorrllrx qacrurl
Ao3I{Merp), Ans coxpaHeHl{r 3AopoBrs a co6nroAeHu.fl HopM gKoJroruqecKoro [oBeAeHr{f, B

oKpyxarcqefi cpe4e;
. coorHocr{Tb gHepruro cBf,3}r aroMHbrx flAep c 4eQercroM Maccbr;
. [pI,IBoAurb rIpI,IMepbI BJrl,r-flHufl,pa4uoaKTr{BHbrx r,r3nfreHr{fi Ha xrasHe

opraHLI3MbI; [oHI4Marb rrp]rHrlr{n geitcrnut Ao3r4Merpa 14 p€Bn[r{arb ycJroBrr.fl ero
acnoJrb30BaIJrdl;

o fIoHHMarb gKoJloruqecKl,Ie upo6neuu, Bo3Hr4KaK)IrIue ttpu LrcnoJrb3oBannvt
aroMHblx 3neKTpocranqufi, pr rryrlr perxeHr{, grLrx npo6nervr, nepc[eKTr4Bbr
uc rroJrb3oBaEufl, yrrpaBJrreMoro TepMofl AepHoro cprHTe3a

S.nerrenrbr acrpoHoM nrr
BrruycrcruK Hayrr[Tcfl:



. yKa3hlBarb Ha3BaHrLf, tIJIaHer Comre.rHofi cncreubr; pa3ruqarb ocHoBHLre
[pI,I3HaKI,I cyrorrHoro BparrleHr{, 3Be3AHoro He6a, AB[xeH]rx JIyHrr, Colnqa [r [JraHer
OTHOCI,ITEJIbHO 3BE3A;

. tIoHI4Marb pa3nru,rus, MexAy reJruorleHTpuqecKofi ra reoqeHrprvecrofi
cLrcTeMaMuMupa;

Bu nycrcH rr K [oryqrrr Bo3Mo2rcHocrb HayrrrrTbcfl :

. yKasblBaru o6que csofictsa H orJrutrus flraHer servrnofi rpyrrrrbr r,r rrJraHer-
rI{raHToB; MarIbIx rer CorHe.rHofi c}rcreMbr z 6omurux rrJraHer; [onb3oBarbcs rcaprofi
3Be3AHoro He6a npu Ha6rrcAeHuf,x 3Be3AHoro ne6a;

. pa:lrl4qarr ocHoBHbIe xapaKTeprrcraKr4 3Be3A (paerraep, rlBer, reuueparypa)
coorHocr{Tb rlBer 3Be3Abr c ee reMrreparypofi;

o pturl,ttrarb rnrlore3br o [poucxoxAeHnn Colneqnofi cucreMbr.

8. OnncaHue yve6Ho-MeroArrrrecrcoro rr MarepuaJrbno-TexH[rrecKoro
o6ecueqexua o6pa3oBareJrbHoro rrpoqecca :

Jlureparypa AJrfl yrrrreflfl :

. @rsura floypotlHbre rJraHbr no yre6uurcy A.B. fleprrulxnrtaT ruracc, aBrop
cocraBr.rrenr B.A. IlTssqss, r,r3-Bo << Y.rETenr>>, BolrolpaA: 2005r

. E.M. fyrHux, E.B. Pu6aKoBa TeuarnqecKoe H [oypoqHoe [JraHr,rpoBaHrre K
yre6unry A.B. flepnrurcHHa (( (Dnsuxa. Trrracc>> Apo$a. M.2002

o H.B.@ranoHoBLtq MeroAu.recKoe noco6ne r yre6Hurcy A.B.flepbrrrrKr{Ha (
@nsura 7> M.: ApoQa, 2015

. Pa6o.raf, rlporpaMMa no Snsnrcu.7 uacc/ Cocr. T.H.CeprneHro.-M.: BAKO,
20r4
YMK <@rsr,rKa. 7 uacc>

. @usurca. 7 rnacc. Yqe6Hurc (anrop A. B. Ilepuruxnn) M.: Apo0a, 2014

. @asura. Tectu. 7 rurucc (aarop A.B. r{e6orapeaa.) M.: HsAarerlrcrBo (
SreaMeH)>,2015

. @Hsuxa. KoH'rpolbHhle I{ cElMocroqreJrbHbre pa6oru (O.I4.fporraqena.) M.:
HsAaremcrBo << 3rsaMe:a>>,2O 13

. Jlyrcaruux B.I,I. C6opHnr 3aAaq no SnanrceT-8 rnaccu M.: flpocneqeHr4e, 1994
C6opHnrc 3aAaq no QnsnrcuT-9 rctaccu ( aBropbr B.VI. Jlyraruzrc, E.B. I4aaHosa.) M.:

flpocneu1eruue,2004
. A.E. MapoH, E.A.MapoH, C.B.Ilosoirct<uir < C6opnrEK BorpocoB r{ 3aAarD) K

yre6Hury A.B.flepnrrrKlrHa, E.M.IyrHur < @ugpma 7-9>M.: .{po$a, 2013
SnerrponHoe [p[noxeHr{e

o @ngura [oypoqHble [JIaHbr [o yre6Hnry A.B. flepuumnHa 8 xlacc, aBTop-cocr.
B.A. IUesrIoB, Lr3-Bo << Y.rurelr>> BonrolpaA, 2004

. E.M. fytnux, E.B. Pu6aKoBa, E.B. IIIapoHr{Ha TeN{aru.recKoe u royporrHoe
rIJIaHlIpoBaHHe r yre6nzKy A.B. IlepuurxuHa << (Dusura. 8 uacc> ApoQa. M.2004
YMK<@usuKa.Srrlacc>>



o @ugrnrca. 8 uacc. Y.re6ur.rx ( anrop A.B. IlepururnH) M.:.{poQa,2015
. @usura. Tectu. 8 rnacc (aarop A. B. ge6orapena). M. HsAarerrrcrBo (

3rgaueH>>,2015
. @usurca. KoHrpolbHble LI caMocrorrenbHbre pa6orbr ( O.U. fpouqena). M.:

I4s4arelrcrBo << 3rcsaMe rr>>, 20 | 4
. C6opnzr 3aAaq no Suarlxu.T-8 KJraccbr (anrop B.I4. Jlyxamux) M.:

flpocueqeHlre, 1994
. C6opHur 3aAarl uo Qusnrur.7-9 ruraccrr (anroprr B.I4. Jlyrarunr, E.B. HnaHona.)

M. : flpocBerrleHr,re,200 4
. A.E. MapoH, E.A.MapoH, C.B.Ilosoircxuir < C6opHaK BorrpocoB u 3aAarr> K

yre6nury A.B.flepurrrKr,rHa, E.M.fyruur << @Hs uxa 7 -9>> M. : .{poQ a. 20 13
. @ugnra roypotlHble [naHbr uo yre6Hury A.B. fleprrurcun, E.M. fyrHnr 9

KJracc, aB-cocr. C.B.Bo6poBa, I{3-Bo < Y.rr,rreJrb) BonrorpaA ,2007. E. M. IyrHnr, E.B. IIIapoHlIHa, 3.2. [opoHr{Ha @usrra 9 r.uacc TeNaarr.recKoe
u roypotlHoe rIJIaHHpoBaHue r yre6Hnry A.B. IlepunrruHa, E.M. fyurur << @usraKa.
Krracc> M.: flpoSa. 2002
YMK <<@usuKa. 9 ruacc>>

. @rsrrca.9 xracc. Y.re6Hr.{r (aaropu A. B. flepuurnH, E. M. fyrHzx). M.:
fuofia. 2010

o @zgurca. TeuatuqecKoe rlJlaHupoBaHpre. g uacc (anrop E. M. fyrnnr).
. @nsura. Tecrrr. 9 xlacc (anrop O.V. fporraqena).M. I4sgarelrcrBo ((

3rsaMeH),2015

' @usurca. KonrponrHhle I,I caMocrof,reJrbHhre pa6oru ( aarop O.VI. fporraqeaa).
M. I4r4areJrbcrBo << 3rsaMe rr>>,201 4

o C6opnHK 3aAaq uo Quanxe 7-9 Krraccbr ( anrop A. B. flepuruxuH) M. (
flpocneqenue>>,2004

o C6opnux 3aAaq no Qnsnxe7-9 KJraccbr. ( anropu B.V. Jlyraruur, E. B.
I4nanona) M. flpocneqenue,2004

. C6opHzrc 3aAaq no Qz:nxe 9-1 1

flpocaeqeHae)>,1990
KJraccbr. ( aarop A.n. Prrureauq) M. (

o A.E. MapoH, E.A.MapoH, C.B.IIogoficrcufi < C6opnuK BorpocoB u 3aAarr> K
yre6unrcy A.B.flepurrrKr,rHa, E.M.fyrHprr << @ug urca 7 -9>> M. : [po0 a, 2013

Jlnreparypa AJrfl yrraurxcfl :
<<@nsnxa.7 rc.lacc>>

. @usurca. 7 rurucc. Y.re6Hux (anrop A. B. flepururnu) M.: fuo$a.2014
' C6opnux 3aAaq uo QuszreT-9 Krraccbr ( aaroprr 8.14. Jlyrcaruux, E.B.HnaHona.)

M. Ilpocaerqenwe,2}}4
<< @urnra. 8 rc.nacc>>

. or,rsura. 8 r.uacc. Y.re6Hux ( anrop A.B. flepururzu) M.: .{poQa,2Ol5o @ragurca. Tecrrr. 8 xracc (anrop A. B. ge6orapeaa) M.: I4sAaremcrBo
<<Srgauen>>,2015



o @rerxa. KonrporbHbre H caMocro.f,reJrbHbre pa6orsr (O. I4.fporraqeaa). M.:
IrlgAarenrcrBo < 3rgaue u>>,20 I 4

. C6opnnr 3aAaq uo Qnanre 7-9 KJraccbr ( aaroprr B.VI. Jlyrcarunr, E.B. I,Inanoaa.)
M. flpocaeqenne,20O4

<<(Dnrnrca.9 rclacc>>
. @uguxa. 9 x.nacc. Yqe6Hux (anropu A. B. flepuuxuu, E. M. fyrxrErc). M.:

.{porpa,2O10
. @nsura. Tecru. 9 uacc (aarop O.I4. fporvrqeaa).M.HsAarenrcrBo

<<SrsaMeH>>,2015

. (Dnsuxa. KonrponbHbre rr caMocroflreJrbHEre pa6orrr (aarop O.I4. fporraqeaa).
M. Hr4areJrbcrBo << 3xsaMeru>>,201 4



Ka.neHAapno reMarrrrrecKoe rrJraH[poBaHrre no Qnrnrce 7-9 K.IIaccbI

7 rcracc

Co4epxanue Ns

ypoKa
t/rt

Terraa 3aflficr{ B xypualle Aana
IIpoBeAeHH.f,
ypoKa

rIpI{MeqaHI{e

@ucrlKa n OxcnqecKf,e MeroAbI [3yrreHufl nprrpoAbl4'raca
Ougrma - Hayra o npupoAe. Ousu.IecKl{e reJla }I r\l rlro nsyraer Snsura. Heroropue Quaruecrre

TepMrdHhI. Ha6ruo.qeullf, [I orlbrrbl.
,BJIeHI{.g. tlaonloAeHl,Ie E oEucaHlle QI,I3I{qecKr{x rBJreHI{}t.

2\2 @ngnqecrue BeJrr{uIrHbL I,Isrraepenue Qnsu.recrnx
BenI,IqI,rH. To.nrocm lr florpelrlHocrb I{3Mepeurafi .

o6serror rrpupo1br.

Ougnqecxue BeJIlrtIrHbI I,I llx [BMepeH[Ie. To'rHocm PI

lorpertrHocrb rmMepeHufi . Mex.aptapoAHtul cl{creMa eA}IHI,Iq.

Oragu.recxrae 3axoHbl I,I 3aKoHoMepHocr[I. Ougnra n

TexHr{Ka. Hayruufi MeroA tIo3HaH[s. Polr $uarrur B

QoprrauponaHl{Ll ecrecrBeuHoHaf{nofi rpauorHocrrl.

3\3 Jla6oparopnae pa6om No I
<I4suepenue $rasuvecrrrx BeJII{tI.IH c freroM
a6conrorHoft uorpemrocru).

4\4 @ngnra I,I TexHHKa.

MexanuqecKne sBrerrlls 31 qac

MexanrrecKoe ABuxenre. Matep[anbHas rotma KaK MoAenb

Sr,rsu.recroro reJla. OtnocutellHocrL MexaHuqecKoro

ABuxeHr{.ff. Cracreua orcqera. Oltsu'recrlle BeJIr{tMHhI,

ueo6xo,ryrrrarre NIs, ouncaHl,rc ABHxeHI,L U B3ullrMocBs3b

MexAy Hr{Mr.r (uyrr, flepeMelueul{e, cxopocrb, ycKopeHl{e,

BpeM, 4nuxeHnr). PasHoluepHoe il paBHoycKopenHoe

npmaorunefinoe ABI,IxeHlre. Panuouepuoe ABI,IxeHlre no
oKpyxnocru. flepnrni 3aKoH Hrroroua rr I{HepII[r. Macca
rela. fhorHocrb BelqecrBa. Cwa. EAunnqu clLJIbI. Bropofi
3aKoH Hrrorona. Tpetnfi 3aKoH Hrrorona. Cso6oAHoe

[aAeHr,re rer. Cuna rDI(ecrI{. 3axou BceMI.IpHoro rtrroreHl{r.
Cutayrpyrocrl{. 3axox fyra. Bec rena. Henecouocrr. Csssr
Mex,(y cu.nofi T.f,xecrlr u uaccoft TeJra. .(nuarraolraerp.

l\5 Crpoenre BerrlecrBa. Molerylrt.
ren. EpoyroBcKoe ABI{xeHrIe. ,{u$$ysue B ra3ax,

xr{AKocrD( u rBepAbx reJltx
2\6 Jla6oparopnan pa6ora J\b2

<I4sMepeHue pa3MepoB MarIbD( TeJI)

3\7 BsaENdHoe npI.ITflxeHI,Ie u orraJIKI4BaH[e MoJIeKyn.

Arperaurrre cocrorHl4t u cnoficrna BelrlecrBa.

4\8 MexanlqecKoe ABlrxenile. PasuoMepHoe I,I

HepaBHoMepHoe ABI,IXeHLIe.

5\9 Cropocrr. EAuurqrr cKopocru. Pacqer rrytrl ll
BpeMeHlr ABI{XeHIrfl.

6\10 I,4.neptlut. B gaurvroAeft crBLIe rel. Macca.
EAnnnrlrr MaccLI.



PasHoleficrBylolqa, clarra. Cutru TpeHI{t. Tpenue

croJrbxeHux. Tpenue noKor. Tpeuue B nplrpoAe I'I TexHIaKe.

I,Iunymc. 3axoH coxpaHeH[s I'IM[ynBca. Pearrrannoe

ABrxeHI.Ie. Mexanlaqecras pa6ora. Moqnocrs. 3neprrlx.
floreHu[amnas H K]rHerllqecrafl 9Heprurr. IlpenpaI[eHue
o.uroro BHAa rraexauuqecrofi gHeprxu n 4pyroft. 3aros
coxparreHuq noruofi Mexiurmecxofi sneprru.
Ilpocrue MexaHlr3Mbl. Ycrtonlr.f, prlBHoBecl{.f, TBepAoro rena,

flMerorqero 3axperlneHlrylo ocb ABHxeHI{r. MolaeHr cI{JIbI.

IIeury Tsxecru rena. Prrqar. PasHoeec[e cun Ha pbnlare.

Prr.rarl,t B TexHI{Ke, 6rrry il [pLIpoAe. floAruxnrre u
He[oAB[rxHrre 6norra. Panencrno pa6or np]I [IcIronb3oBulHrlll

flpocrbrx MexaHI,I3Mon (<3olotoe npaBr{no uexanrrra>).
KoeS$[uHeHT IroJle3Horo Aeficrsr(.r MexaHE3Ma.

,{annenue rBep.{bD( Ten. EArnuqrr ISMepeHI{fl AaBneHI'rr.

Cnoco6u [I3MeHeH[I.f, AaBreHI'Ic. ,{auenue xuArocrefi vt

ra3oB 3aron flacrals. ,{anlenue x}I.(Kocrx Ha AHo I'I creHKLI

cocyAa. Coo6uarorquecs cocyAbl. Bec Bo3Ayxa.

ArrvrocQepnoe AaBneHrIe. I,Isuepenue atuoc(pepuoro

AaBJreHr.Ir. Onrrr ToppNuennn. Eapouerp-aHeporlA.
ArrvrocQepnoe AaBneHI,Ie Ha pa3Jll{!trrbx Bblcorax'

frE,4pasnuuecKl{e MexaHu3MbI (upecc, nacoc).,{anleuue
xlrAKocrra n riBa Ha rlorpyxeHHoe B Hrrx relo. ApxnMeAoBa

cr.rna. IhanaHI,Ie reJI u cyAoB BosgyxonlaBarr[e'
Mexanuqecrue xore6anus. flepuog, qacrora, aM[nI{TyAa
xore6auprfi . PesoHauc. Mexarm.recrlle BoJrHbI B oAHopo.ugbD(

cpeAax. ltmua BoJIHrI. 3nyr Kax Mexanl{qecKail BoJrHa.

fpouxocrr I,I Bblcora roHa 3ByKa.

7\l l Konrponsuar pa6ora Ns1 (MexaurqecKoe

ABlrxeHlre, cTpoeHl{e BeIrIecrBD).

8\12 Jla6oparopuar pa6ota J\b3 <I4sMepeHEe o6teua
TEJIO).

9\r 3 flnoruocru BelqecrBa. Jla6oparopHar pa6ora JS4

<OupeAeneHre [JIorHocrI,I TBepAoro reJID).

10\14 Pacqer Maccbl u o6rerraa reJla rro ero lrJrornocr]r.
Peruenue 3aAaq rlo reMaM <<Macco>, <flnotnocrr
BerqecrBa>.

I l\15 Cutru..f,nreHne rf,roreHu.f, . Cunarflxecrl{. Cula
yrpyrocrrr. 3arcon fyrca Bec rela. EAunnqrr
crrJIbI. .I[nnarraorvretP.

12\16 Jla6oparopHae pa6ora J\b5

<I,IccreAorilrue 3aBI{c}IMocrI,I clrnbl ynpyrocr[r or
yAJrr{HeHLrfl flpyxl,rHbl. I,Istrlepenre xEcrrocru
IIDYXI,IHbI)

l3\17 fpa(puuecroe nso6paxeHlle cuJIbI. Cloxenrae
crr. Cpua rpeHlls. Tpenne rloxor.

14\18 Jla6oparopuar pa6ora Jllb 6 <I,IsMepeHLIe cI'IJIrI

TpeHHs c floMolqblo AI{HilMoMerpo Tpenue n

lpupoAe Lr rexHlrKe.

1 5\19 3aqer Jrlb I <Bgaurrao4eftcrnue ten>.
16\20 ,{aueuue. EAusuqu AaBneHI4r. Cnoco6rt

yBeflr.rqeH llt H yI!{eHbIIreHI{r AaBneHI,Ir. .{auenn e

fana.

17\21 flepe4aua AaBneHr.s xI,IAKocrffMu. 3aron
flacxarc. ,{auenue B xI,IAKocrLI I{ B ftr:e. Pac'rer

AaBneHr{, xl,I,qKocrl{ Ha AHO LI CTeHKH COCyAa.

t8u2 Coo6rqarorqrecr cocyArr. flpuuenenue
coo6uaroquxcfl cocyAon. Bec Bo3Ayxa.

ArrraocihepHoe AaBJIeHI,Ie.

t9\23 I,Iarvrepenre arrnroc(f epHoro AaBJIeHns. Onrrr
Toppu.reruru. Baporraerp - auepou,u.

Arrraocdeprroe AaBJIeHue Ha pa3JILIttrIbD( Bblcortx.
20u4 Manorrrerpu. floprmresofi xu,utrocurrul Hacoc.



fn4panrnuecrufi rpecc. .{eficrnne xLIAKocTLI tl
riBa Ha [orpyxeHHoe B HI{x TeJIO.

2tu5 3axon Apxnue4a. Jla6oparopua-r pa6ora No7

<OnpeAeneHlre BbrrilJrKl,raarcuefi cI{JIbI,

4eficrnyroqeft ua norpyxenHoe B xu,{Kocrb
TEJIO))

22\26 fharanne rer. flrasaul,Ie cyAoB.

Bos4yxounaBaur{e. Jla6oparopnar pa6ora J'{b8

<Brrgcnenue ycnonnft rIJIaBarIlIt reJI B x[AKocrlD)
23\27 Peurenue 3a,(arr rro reMaM <Apxurrae4oBa cI{JIa),

<IlrasaHue rer>>, <<fhanaul,Ie cyAoB.

Bos,(yxonraBaHlIe))
24U8 3aqer}(b2 ro reMe <,{auenne rBepALx reJI,

xnrxocrefi u ra3oB)
25U9 Mexannqecra.r pa6ora. EArnuqu pa6oru.

Moulxocrr. EAnnraqrr MolqHocrlr.
26\30 Ilpocrrre MextuII,I3MbI. Prrqar. PasHosecue oI{JI Ha

pbgare. Mouenr c[rJIBI.

27\31 Peruenne 3a,(aq no reMe <MoueHt cI,rJIbI.

flpas[ro MoMeHToB>

28\32 Koetf SuqneHT rloJle3Horo,ueficreus Mexauu3Ma.

Jla6oparopuax pa6ora Ns 9 <Onpe4eneHr.re KfI.{
rtpu tloAbeMe reJla rro HaKJIoHnoft unocxocrll)

29\33 3Heprur. florenqxarbnas. u KrrHerllqecrarl
3Heprzr. Peureute 3aAatl

30\34 flpenpaueHr{e oAnoro BI{,(a Mexanu.Iecxofi
aHeprfir s.qpyrofi.

31\35 Or nenuroro aa6rryx4eHl,Lf, K BeJIIIKoMy

oTKpbrTlrro.



8 rc.nacc

Co4epNaune J\b

ypoKa
nln

Teua 3arrurcur B xypHane Aara
IIpOBe,(eHLL
ypoKa

lpuMerraHne

TeuJrosrre qBfleHr.rq 13 .racon

Ctpoeune BerrlecrBa. Arouu u Monexynrr. Tennonoe

ABHxeHr.re aroMoB pr MoneKyJr. flu$Sysua B trBurx,

xuAKocr.sx u rBepAbD( TeJrux. Epoyuoacroe ABr.rxeHr{e.

BsaulaoAeficrBr.re (npurxxeu[e pr orraJrxunalrr.re) MoneKyn.

Arperarnsre cocrorHr.r, BeulecrBa. Pagtuque B crpoeHr,rpr

TBepAbrx reJI, xlr,[Ko creit u ra3oB.

Tenrosoe paBHoBecue. Terraneparypa. Cessr

l\1 Teuosoe ABHxeHrre. Teuneparypa.
2U Bn5rrpeuurr gHeprur. Cnoco6st H3MeHeHH,

anyrpeHuefi gHeprHH

3\3 TennonponoAHocrb. KoHseKrrur. I4sly.reHue.

4\4 Kornqecrso renJrorbr. EauHnurt KoJruqecrBa reflJrorbr.
YAensHas relJroeMKocrb.

5\5 Pacqer KonuqecrBa rerrrrorbr, neo6xogu rta oro An,
HarpeBaHHr TeJIauilId BbrAeJrreMoro HM npH
ox;ror(AeHr.ru. Jla6oparop Har pa6ora J\! 1 <C parneuue
KoJIHqecrB Tennorbr rrpH cMeruaBaHHA no4u pasuoft
TeMrreparypbr))

TeMlrepaTypbr co cKopocTLro xaoTuqecKoro ABr{x(eHr{fi

qacrurl. BuyrpeHru, 3Heprur. Pa6ota lr rennolepeAaqa KaK

cnoco6rr r,r3MeHeHr.r, nnyrpeuuefi gHeprlru reJra.

TenronponoAHocrb. Konrerqur. I4slyreuue. Ilpurr,repu

TeflnonepeAarru B npr.rpoAe H TexHHKe. Korprqecrso re[Jrorbr.

YAemHas re[JroeMKocrb. YAemHaq re[Jrora cropaHr.r,

TorrJrr.rBa. 3axon coxparreHus H flpeBparrleHn, 3Hepruu B

MexaHuqecKrrx u rerrJroBbx rrpoueccix. Ilnaueuze u

6\6 Jla6oparopnar pa6ora Jtlb2 <Hsrvrepe Hne yAel ruofi
TEIINOEMKOCTH TBEPAOTO TEJIA))

7\7 3Heprur ronJrHBa. YAe.nrHas rerurora cropaHnr.
3arcoH coxpaHeHpu H npeBparqeHns 3Heprun B

MexaHHr{ecKlrx H TeIJIOBbtX npOqeCCaX.

8\8 3a.{er J\s1 (TenroBbre ,BneHHr))

9\9 Arperarnue cocroqHus BeurecrBa. flrasreHr.re H

orBepAeBaHr,re. fpaSux nJraBJreHH, H orBepAeBaHH-s
KpHcrzrfinuqecKnx re.n. YAeltua, TenJrora nraBreHHq.

10\10 I4cnapeuue. Hacuuenusit n HeHacbrrrlennrui
nap. KougeHcar\prs. flououenue gHeprlrfi rrpu
lICnapeHI4LI NCHAKOCTII H BbIAeJIeHHe ee npI,I KOH-

AeHCaTIUU [apa.

[JraBJreH]rr. llcuapeuae a KoHAeHcarI[r. floruorqenze

sHeprHlr npu ?rcnapelJvru )KuIKocTr.r H BbrAeJreHue ee nppr

KoHAeHcauHu fiapa. KrEnexue. 3anuczuocrb reMrreparypbr

1l\11 Kuneupre. YAelruas renJrora uapoo6pasoBaHu, r.r

KoHAeHcauuu. PerueHl,re 3aAarr Ha pacqer
y4emuofi TenJrorbr uapoo6pzuoBaHr{q,
Korl,rqecrBa rerlJlorbl, orAauHoro (nonyueHnoro)
TeJIOM npr,r KOHAeHCaTIUU.

12\12 Braxuocrr Bo3Ayxa. Cnoco6rr olpe.qeJreHru

\I



Kr,rneHr,r, oT AaBJreHr4r. yAenEHas TelJrora [apoo6pir3oBaHr,r,

u KoHAeHcarIElr. Blaxuocrr Bo3Ay(a. Pa6ora riBa rrplr

paclrrlrpeHr.ru. flpeo6pa:oBan?rs, gHeprr,ru B TerrnoBbrx

Millrr.rHrrx (naponar ryp6uua, ABr.rrarenb BHyrpeHHero

cropaHlrr, peaKTHBHhrfi lnurarelr). KII.{ renrosoft Marrrr.rHbl.

3xororu.recxue npo6leuu uc[oJrb3oBaHr.r, Te[JroBbrx

MarrrIIH.

BJraxHocru Bo3Ayxa. Jla6oparopuax pa6ora Ne3
<I,Isuepeuue BJraxHocrr.r Bo3AlD(a)

13\13 Pa6ora ta3au napa rpa pacrrrapeHun.,{BC
flaponar ryp6aHa. KII! reuoBoro ABrrrarerur.
3a.{er No2 < ArperarH bre cocrorHr.r, BerrlecrBa))

3.nerrporrarHrrrnbre fl BJreHrrfl 22 qaca

3lexrpusaqur Qu:nvecrnx ren. Bsar.rN,roAeficrBxe

3aprxeHHbrx reJr. Asa pola sneKTpuqecKrax 3aprAoB.

.{eluuocrr gneKTpr.rqecKoro 3apflpLa. 3lenaenrapurrfi

3nerTpr.rtrecxufi saprg. 3aroH coxpaHeur.rff gnerTpHr{ecxoro

3aprAa. flpoao.qnuru, [ony[poBoAHr{Kr{ u r{3onrropbr

gneKTpr4r{ecrBa. 3lerrpocrou. 3lexrpuvecxoe noJre KaK

oco6rrfi BuA Marepr.ru. HaupxxeuHocrE 3neKTpuqecKoro

noJrr. ,(eficrnue gneKTpuqecKoro rroJu Ha gnexTpuqecxue

3aps4br. Kon4encarop. 3ueprux 3neKTpurrecKoro noJu

KOHAeHCaTOpa.

3lerrprEvecrufi ToK. I,IcroqnuxrE gnexTpr.rqecKoro

ToKa. 3lerrpuuecxar qenb kr ee cocraBHhle qacrl,I.

Haupaueuue w EeitcrBr{, gneKTpr{qecroro roxa. Hocurem,r

ofleKTpuqecKr.rx 3apsAoB B MerzrrrJrrx. Cuta roxa.

3lexrpuuecroe Harrp,rxeHIle. 3rerrpuuecxoe

corrporuBneHrze [poBo,{HraKoB. E4uuuqrr conporr.rBn eHuu.

1\14 3lexrpusaqprr reJr rrpu conpuKocHoBeHupr. BsaH-
uogeficrnue 3aprxeHHbrx reJr. 3lexrpocxon.
3rexrpuuecKoe rroJre.

2\r 5 ,{eluuocru gneKTputrecKoro 3apflLa. 3lexrpon.
CrpoeHue aroMa. O6rscuesae 3nercpuqecKux
sr.teleuit. IlponogHurll, [onynpoBoAHrrKr4 u
HenpoBoAHr,rKr4 3neKTprdqecTBa.

3\l 6 3nexrpuvecrcufi ror. Irlcro.{Hr,rxu 3reKTpu qecxoro
toxa. SrexrpuqecKffr rrenb Iz ee cocraBHBre qacrr4.

4\17 3nexrpu.recxufi ToK B Merurrr.Jrux. .{eficmux
gneKTpuqecKoro ToKa. Hanpaueuue
SneKTpl,IqecKoro ToKa.

s\1 8 Cuna rora. EAuHHrIhr cuJrhr roxa. AuuepMerp.
Irlsuepenue cr.rJrhr roKa.

6\19 Jla6oparopuar pa6ora }le4 <C6opra orrexr-
puuecxofi qenu u H3MepeHrre clrJrhr roKa B ee
pa3nr,rtlHErx JrqacTKax))

7U0 3nexrpu.recroe HanprxeHr.re. EAuuuqrr
HarlprxeHr.rr. Bolrrrraerp. I,IeueperuEe Haflpr-
XEHH'.

8\2 I 3asucuplocrr cl,rJrbr roxa or
3nerrpuuecxoe conporr.rBneHne
E4rauuqu coflporr,rBn etufl..

HanprxeHr.rrr.
npoBo,4HrrKoB.

9\22 Jla6oparopnar pa6ora ],1b5 <I,lsuepeuue Ha-



3as[cl,Il,Iocrb c]rJrbr roKa or HanprxeHllg. 3axou Oua

AJrs fracrKa rlerru. YAelssoe coflporuBneHae. Peocrarrr.

flocre4onareJrbHoe coeAuHeHHe [poBoAHr.rKoB.

flapaaremHoe coeAlrHeHr.re [poBoAHr{KoB.

Pa6ora 3reKTplrqecKoro [oJr, rro [epeMerrleHr.rrc

gneKTpr.rtrecKrrx 3apr.{os. MoqHocrb gneKTpuqecKoro roKa.

Harpeaauue [poBoAHr{KoB 3neKTpr.rqecKr.rM ToKoM. 3aroH

.(xoynx - Jlenqa. 3lexrpuuecrue HarpeBareJrbHbre kr

ocBerr,rreJrburre upu6opu. KoporKoe 3aMbrKaHEe.

Marsnruoe rroJre. k[:elplus, MarHr,rrHoro [oJUr.

MaruurHoe noJre rora. Ouur Spcreaa. Marnuruoe trone

nocroflHHbD( MarHHToB. Maruuruoe [oJIe 3eunu.

3rextpouaruur. Marnursoe floJre KaryrrrKr,r c roKoM.

flpuueneur{e gneKTpoMarHlrroB. .{efi crnue MarHilTHoro rroJrt

Ha npoBoAHnK c ToKoM H ABr{xyrqyroc, 3apsxeHHyro

qacrr,rqy. Cuna Arvrne pa u curra Jlopenqa. 3nexrpogwrrarenb.

.f uenue oneKTpoMarsuruofi r.rH,(yKrlr{r. Ouurrr Oapa4ea.

3lercrpouarHuTHbre xole6aHu.s. Kole6arelruuft

KoHryp. 3lexrporeHeparop. flepeueHuufi ror.

Tpanc([oprraarop. flepe4a.ra slerrpu.recxofi 3uepruv Ha

paccTorHHe. SlerrporrlarHr.rrHbre BoJrHbr u lrx csoficrna.

flpuuqunrr pagnocBr3r.r kr reJreBr.rAeHrif,. Br[sHue
gneKTpoMarHr,rrHbx r,rsnyrenufi Ha xr,rBble opraHH3MbI.

Cser - 3neKTpoMarHr.rrHarr BoJrHa. Cxopocrr cBera.

nprxeHr,rq Ha pa3nlrqHbrx yqacTKix 3JreKT-
pnuecrofi qenu>

10\23 3axon Oua AJrfl yqacrKa rlenu. Pac.rer
conporr.rBneHr.r, [poBoAHrrKa. YAelrsoe
cofipornBnenl{e. Peruenue 3aAar{.

ttu4 Peocrarsr. Jla6oparopHax pa6oraNo6
<PeryrupoBaHue cr,rJrbr roKa peocraroM))

t2v5 flocreAosareJrBHoe coe,qr{HeHHe npoBoAHr,rKoB.

flaparuemHoe coeAr.rHeHr.re npoBoAHr.rKoB.

l3u6 Pa6ora n MoulHocrb gneKTpr.rqecKoro roKa.
Jla6oparopuar pa6om IlbT <I,Isnaepenue
MorrlHocrr.r t4 pa6orrr roKa B snexTpr{qecxofi
JIiIMIIE))

t4u7 Harpenanue [poBoAHlrKoB sneKTpHtrecKHM
ToKoM. 3aroH.{xoynx - Jlenqa. KouAeucarop.

l5u8 3aqet Jtlb3 <3lexrpurrecKue .rrBJreHr.rr))

16U9 MarHruroe [one KaryrxKu c roKoM.
Jla6oparopHa-a pa6ora Ns8 <C6opra 3neKrpo-
MarHr,ITa u vcttblTaHr,re ero Aeficrnux>

l7\30 floctosnnrte MarHHTbI. Maruuruoe floJre
rtocrorHHBn< MarHr,IToB. Maruurnoe none 3eum,r.

18\31 Irlcto.rHzxr4 cBera. PacnpocrpaHeHue cBera.
Orpaxeuue cBera. 3axou orpaxeHl.ts cBera.

t9\32 fhocxoe 3epKano. flpelovr.ueHue cBera. 3axon
npenoMneHl"Ifl. cBeTa.

20\33 Jluu:u. Ouru.recxa, cr.rJra Jrr.rH3u. Irlso6pax elrrytn,

AaBaeMbre mau:ofi. Jla6oparopuar pa6ora Ns 9
< flolyreuue uso6pax eHvs, trpur [oMorrIH Jr]rH3br))

2t\34 3a.rer Jt 4 <3axoHbr orpaxelans. vr npenoMreHr.r.s
cBeTa))

22\35 fras u 3peHrre. BuAuuoe ABr.rxeHr.re cBerr{Jr.



Hcro.rHux[ cBera. 3axos flprMonr.rHefi noro pac[pocrpar"r*
cBera. 3arou orpaxeHr.rfl cBera. fllocroe 3epKzlno. 3axon

rlpenoMJreHr.r, cBera. Jllrnsrr. @orycnoe paccrorHue u

orrr.rqecrirf, cr{Jra Jrr.rH3hr. Zso6paxeHr{e [peAMera B 3epxirne

H nHH3e. Ournqecxue upu6oprr. I-nas KaK olrr.rqecKiur

cr{creMa.,{ucnepcux cBera. I,IHrep$epeHrlH.rr u ar$parqux

cBeTa.

9 x.nacc



9 r.nacc

Cogepxanue J\b

ypoKa
nln

TeN4a sanucr.r B xypHirne Iiaru
IIpoBeAeHH,
ypoKa

npr{MeqaH

KnaHrosrre rBJreurrfl 20 qacon
Crpoenue aroMoB. fllaue'rapHar MoAenb aroMa.

KsaHrosrrfi xaparoep iloilrorrleHlu yt ucnycKaHr.r, cBera

aroMzlMu. Jluneft.rarue cleKTpbr.

Ouurrr PesepQopaa.

Cocran aroMHoro s4pa. flporoH, nefirpolr yt

?arnu ?ri-rtr-oii.

1\1 Crpoenue aroMoB. Mo4elu aroMoB.

2\2 PaAuoarruBHbre rrpeBparqeHu, aroMHbrx rrep.

3\3 SxcuepuueHTurJrbHhre MeroAbr r{ccJreAoBaHr.rs
rracTl,Iq.

4\4 Orxprrrue nporoHa u uefirpona.

s\5 Cocran aroMHoro slpa..flgepuue cr{Jrbr.
v4rtu I vlrrtq v rryvrrvyqftvn@IDEvw I n lylewwDl

I,r gHeprur4. fleSercm Mocc u ?Hepzufl c6r3u amouuatx ndep.
6\6 3aron 3fiuurrefina o flpolopqproHaJrbHocrr{

Maccbl H 3HeprfiI,I.

Pa,quoaxruBHocrb. flepuo4 nonypacnaAa. A-rrr$a-n3nfreulre. 7\7 3ueprur cB.s3r{. ,{e$exr Macc.

Eema-usttytteHue. faMMa-usrf{eHr.re. -f4epuue peaxrlr,ru.

I4croquuxr oHeprr,ru Cotuua r,r 3Be3A. flgepnat gHeprerlrKa.

Srcorozuqecrcue npo1neuat padomot omoMHbtx

eneKmpocmanquil.,{osnrvrerpzs. Bntnuue paduoarcmunHbtx

usnyueuuit Ho Jtcusbte opzoHusMbt.

8\8 ,{erenne rAep ypaHa. I-{eunaa peaKuHr.

s\e PaAuoaxrprBHocrb. flepuog nonypacnaAa.
AnrQa-u:n1..{eHrre. Eera-uslyleHrre. fauua-
I,I3nrreHr,Ie.

10\10 Jla6oparopua"a pa6om )l{! 6 <I,I:yueHr,re AeJreHr.r,
,,(pa aroMa ypaHa no dororoabuu meKoB))

1r\11 3aqm J\!l no reue <CrpoeHr{e aroMa r{

aToMHOfO rApa)
t2\r2 -fl4epnrrfi peaKrop. Ilpeo6pasoBaHr{e BHyrpeH-

uefi eueprulr aroMHhx rAep B gneKTpuarecKyro

3Heprlrrc.
l3\13 AtoMnas 3Heprerr{Ka.

14\14 Euoloruqecroe 4eficrBr.re paAuauuu. 3axon pa-

AUOaKTTTBHOTO paoflaAa.

15\15 Jla6oparopuax pa6ora J\o 1 <I4syveHr,re rpeKoB
3aprxeHH6rx qacrr,rq tro roroBbrM (foro-
rpatbusrr,r>



16\16 Teprraor4epHtul peaKrlr,rfl .

17\t7 I,Icro.{Hurr4 3Hepruu Corsqa pr 3Be3A.

l8\18 fl.aepuat gHeprerlrKa. 3xoaorruecxr{e
upo6reuu pa6oru aroMHbrx srerTpocraHrlufi .

l9\19 .(osurraerpu s.. B l;.usrrue paAHoaKTI,IBHbrx

ugry.renufi Ha xLIBbIe opraHH3MbI.

20u0 3aqer J',1b2 no reMe <KsaHToBbre sBJreHr.rr)

Crpoenue rr sBoJuou[q BceflenHofi 10 qacoB

feoqeurputrecKarr H renuolleHTpl4qecKa, cllcreMbl

Mr{pa. Ousu.recxa, flpupoAa ne6ecnsx reJr Corueqnofi

cxcreMbr. flpoucxoxAeuue ComreqHofi cucreMbl.

@rEsuqecxa, rpupoAa Comrqa v 3Be3A. CtpoeHue

Bcerensofi. 3sorrouus Bcereunofi. fi,tuotega Eomruoro

83pbrBa.

lUt feoqeurpuqecKiur u renuoueHTp[qecKa,
CLICTeMbI MHPa.

2U2 @agu.recxafl npupoAa ne6ecnrx rer
Co.nneqnofi cucreMbl.

3'o3 Cocran, crpoeHue r{ npor.rcxoxAeHr.re

Comeqnofi cprcreMbr.

4'o4 lhanersr geltrofi rpyrrnbl

5\25 Bomurue rrJraHerbr ComIeqnofi cvcreMbr

6,o6 Ma-urre rera Coruequofi cucreMbr.

7U7 Crpoeuue, pr3nfreHr{e r.r gBoJr}orlt4s ColHqa n
38e3A

8\28 Crpoeuue r,r oBonrouux Bcerenuofi.

9U9 f Hnoresa Boluuoro B3pbrBa.

l0\30 3aqer J\! 3 <CrpoeHr{e u gBonrouu.,r

Bceresnofi>
flonropeuue. 1\3 r MexauuqecKr.re sBreHus

2\32 Tenlonrre flB:l,erfifl.

J \JJ SrexrpouarHr,rrHbre rBJreHH,

4\34 I,Irorosufi ypox ro Kypcy Suauru 3a Kypc
ocHoBHoro o6ulero o6pasonauur


