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IOqCHI,ITE JIbHAf 3AIII,ICKA

Pa6oqa-fl [porpaMMa no Qusuxe ms9 KJracca cocraBJreHa B coorBercrBr{H c OfOC
ocHoBHoro o6qero o6pasoaaun , yrBepxAeHHbrMr{ [pr{Ka3oM Muno6pnayKr{ or 17.12.2010 J\b
1897, c freroM Oe4epanuroft pa6o.refi rporpaMMbr uo yre6noMy npeAMery <<@uarro>
(6asonrrft ypoaenr) (npeauerna-f, o6racrr <<Ecrecrnenno-na5q1151s upeAMerbr)), a rarxe c
ytetorra Oeaepanrnoft pa6ouefi nporpaMMbr Bocrrr,rrarrur r.r Konqeuqnu nperroAarlauilflyre6noro
[peAMera <<Ougnra>.

Pa6oqas [porptuMa BKrloqaer norcHr{TeJrlHyrc 3aurrcKy, coAepxaxr{e o6yuenzx,
nJIaHI{pyeMbIe pe3yJlbrarbl ocBoenl{r [porpaMMbr rro Qnaure, TeMarr4qecKoe rrJraJrr{poBsHr{e.
Colepxanue [porpaMMu uo $usuKe Ha[paBJreHo Ha $oprrauponaHr.re ecrecrneHnonayruoft
rptlMorHoctu o6yrarouryIxcs lI opraHll3arllrrc rrcfreur{r Quauru Ha AerrenbHocrnofi ocnose. B
[porpaMMe no Srsure yql{TblBalorct Bo3MoxHocru yre6Horo npea,rera B peanu3arl[]r
rpe6oaaHuft ofOC OoO r unanl{pyeMbru Jlr,rrruocruhrM }r MefturpeAMerHhrM pe3ynbraraM
o6yreHur, a rarcKe Me)KlpeAMerHhIe cBs3r,r ecrecrBeHHouarruhrx yue6nrrx upeAMeroB Ha
ypoBHe ocuoBHoro o6ulero o6pasonaHu.r.

ousllra tBnserct cncreuoo6pa3yloqr{M AJrr ecrecrBeHHoHarrurx yre6Hrrx [pe.(MeroB,
[ocKoJIbKy Qusn'recxue 3aKoHhr Jrexar B ocHoBe [poqeccoB m srlne:amft,, r{3) raeMbrx xnuneft,
6uororueft, acrponoMuefiu0usz.recxofi reorpa([nefi, tnocnr BKJTaA B ecrecrBeHgoHafrHyro
KaprI'IHy Mnp4 rlpeAocrzlBnset Han6oree scuhre o6pa:qu [pr{MeHeur{r HayrrHoro MeroAa
[o3HaHI{-f,' To ecrb cuoco6a [oJryqenut AocroBepurx sHaHnft o Mr,rpe. Orora r,r3 HraBHBrx 3aAaq
(pusu'recroro o6pasonaHr{r B crpyKrype o6qero o6pasonanu, cocror{r n Qoprraupo Ba1r4u
ecrecrBeHHoHayilroft lptlMorHocrl,I E I,IHTepeca K HayKe y o6yrarouu{xcr. VsyrcuueQusnrr,r ua
6agosoM ypoBHe rlpeArloJlaraer oBira.qe'r{e cneAyrorqr{Mrr KoMrrereHTHocrrMr{,
xapaKTepI{3yIoqI'IMI'I ecrecrBeHlroHaf{Hyro rpaMorHocrb: HafrHo o6sscHsrr 

'IBrreilLrs.,oIIeHlIBarb I{ tIoHI{Marr oco6euHocrl.I Ha)rqnoro EccJreAoBarrus; r{HTeprrperr{poBarb AarrHbre r,r
I{CIIOJIb3OBATb HATIHEIE AOKA3ATCJIBCTBA AJI' IIOJIYqEHI{' BbIBOAOB)).

I{enr'r x3rreHlnl Quauxu: upzo6pereHr{e r{Hrepeca u crpeM lrelnfl.o6yraroqr,rxcs K
HafIHoMy I{3fIeHI{Io [pnpoAbl' pa3BI{TI,Ie I{x I{HTeJIJIeKTy€UrbHbx r,r TBopqecKrx cnoco6nocreft;
pa3BI{TI4e [peAcraBnennft o HarrHoM MeroAe rlo3uaHr{r u $opuupoBarrue r.rccJre.uoBareJrbcKoro
orHoIueHI{JI K ollpyxtuollll{M tBJreHHxu; Qoprr,r}IpoBanl,Ie HafrHoro Mr{poBo33pegr{r KaK
p$yJlbrara l{3freH}rt ocHoB crpoeHHr Marepr{u u QynaalaeHTiurbHhx 3aKoHoB Qrarnxr,r;
(poprranponarue upeAcrttBlenufi o poJlr{ ([rasuxz Nu pasBr4Tr4frAp)nrx ecrecrBeHHbrx Ha)rK,
TexHr,rKr,r r,r rexHoJrorurt;pazsurue npeAcraBleHuft o Bo3Mo)KHrX Csepax 6yayrqefi
npooeccuona$Hofi AerrenBHocrr.r, cBs3aHnofi c Qusurofi, rroAroroBKa K,rlaJrbHefiureuv
o6yrenuro B gToM HanpaBJreHr{I{.

,{ocruxen}Ie 3TI{x qeleft [porpaMMbr uo Qrsure Ha ypoBne ocHoBHoro o6qero
o6pasonaHr'Ir o6ecnequBaercs.pelueHr,reM cJreAyroqlrx 3a,Aarr: upuo6peregrae sHaHr,rft o
AIICKpeTHOM CTPOeHIII{ BeIIIeCTBa, O MexaHIIgeCKI'Ix' T€IIJIOBbD(, gneKTpI,IqeCKItx, MarHI{THLrx Id
KBaHToBhD( sBreHnff; upuo6peteHl{e yMeHI{fi ouucr-rnartu olrsoasrr SuauuecKr{e rBJreHr{r c
LIcnoJIb3oBaHHeM [oJryqeHHBD( euannft; ocBoeHI,Ie MeroAoB pemeHr{r npocreftmrx pacverurx
34Aaq c [crIoJIb3oBaHI4eM Suruvecrux uoAenefi, TBopqecK[x r{ upaKTuKoop}reHTrrpoBagHhx
34Aaq; pa3BI{TI{e yueunfi ua6nroAarr upupoAnbre rBreulrs lr BbmoJrrrrrb orrbrrbr, ra6oparopnrre



pa6oru I{ gKcllepl{MeuftulbHbre r{ccJleAoBarrfir c ucrroJrb3oBaHr{eM rBMepr{TeJrbHbD( npu6opon;
ocBoeHI,Ie npu€tuon pa6otrr c un(foprrraquefi QuaruecKoro coAepxaur{r, BKJrroqaf, r,rn$oprr,raqraro

o coBpeMeHHbD( AocruxeHlrn( Sreuru, aHaJru3 n KpnrfiqecKoe orleHr{Barrue unQoprraa4au;
3HaKoMcrBo co c$epaun upo$eccuonanrnoft AerreJrbHocrlr, cBr3arruhrMr{ c Susuxofi, r
coBpeMeHHbIMI,I TexHoJIorI{gMr{, ocHoBaHHbrMI,r Ha Aocrr{xenl4Jrx (pusuvecroit uayxu.

flepeveur na6opatopHrx pa6or Il orrbrroB cocraBneu c freroM Lr:nrrrBrr1yurbHbrx
oco6ennocrefi o6yrarorqnxcr, c[]rcKa sKcrrepr{MeHTaJrbHbx gaftannfi,[peAJraraeMbD( B paMKax
ocuoBHoro rocyAapcrBeHHoro gK3zMeHa uo Qusure.

c oAEPXAHI{E OEyTIEHUfl ,
9 KJIACC
ParAe.n 1. MexannqecKne rBJrentrfl.

MexanrrecKoe ABIDKeHHe. MarepualsHar roqKa KaK Mo.ueJn Qusuuecroro reJra.
OtuocrarelbHocrb MexaHl{qecKoro Ast,rxenvl. feoqeurpuqecKat r{ reJl}rorleHTpfiqecK:It
cI'IcreMbI MI{pa. Cucteua orcqera. Ousr,r.recKue BeJI}rMHbr, neo6xo4uMbre AJII om{caHr,It
ABI{xeHI'It' I{ B3tMMocBBb MexAy HI{MI{ (nym, uepeMerqeHr{e, cKopocrb, ycKopenrre, BpeMt
gnuxeunr). PannouepHoe r,r paBuoycKopeHHoe rprMoJrr,rHefiHoe AnuxeHr,re. fpa([urn 

-

3IIBI{CI{MOCTI'I KI{HeMarHrIecKI,rX BeJrr{rrr,rH or BpeMeHI,r IIpI{ paBHoMepHOM I{ paBHOyCKOpeHHOM
ABr{xeHr,r}r. Panuouepuoe ABr{xeur{e uo oKpyxHocrrr.

I'InepuuanrHarl cl{creMa orctrera. 3axoHrr Hrrorona. Cso6o.qHoe n4AeHr{e rel. 3axou
BceMrlpHoro rsforeHl'It. I4crycctaeuHhre crryrHr,rKr,r 3eurul. Cunayfipyrocrr{. 3axos
fyra. HesecoMocru. Crnna rpeunt. Tpenue cKoJrbxeH[rr. Tpenne 

"o*o". 
Tpenue B flp]rpoAe r{

TexHr{Ke. Hctgtc cme e HHue cnymuuxu 3 eanu. Ir epe an KocMuu e cKQs cKopo c mb.
PasHoeecue Marepl'IaJlrnofi ro.rxu. A6conrorno ra€pAoe reno. PannoBecr{e rn€pAoro

TeJra c sarpeul€usoft ocrro BparrleHr{r. Monaenr cr,rJrbr. uenrp rrxecrr,r.
, vI\,r[ynbc' 3axou coxparleHl{t [IMnyJrbca. PearrnsHoe ABlrxenue. MexaurrecKrur

pa6om. MoqHocrr. 3Heprux. IloreuquamH&r r{ Kr,rHerurrecKar gueprur. IlpenparqeHr{e oAHoro
BI{Aa Mex:Huqecrofi slrepl'}rta n APyroft. 3axon coxpaHenr,rr nolnofi MexaHr{qecxofi sneprurn.

,[euoucmpaquu
Ha6rno4enlle Mexalrnqecroro ABltxeHEs reJla orHoc]rreJrbHo parHbD( rer orc.rera.
Cpanueuue nyrefi I{ TpaeKTopuft rsnxeHr4r oAHoro r{ Toro xe reJra orHocnTeJrbHo pa3nhD( Ten
orcq€ra.
I'Isuepenue cKopocrr{ r{ ycKopenr{r [prMoJrrrHefiHoro ABr{xeH}rr.
ZccreAosaHr{e [p]BHaKoB paBHoycKopeHnoro ABTDKeHTII.
Ha6ruoaeru{e ABr,rxeH vs rerra[o oKpy)KHocrr,r.
Ha6.rnoaenlle MexaHI{qecKI{x xnrteHufi, npoucxo.{tqrrx B c}IcreMe orc.r€ra <<Tenexxa> upn ee
paBHoMepHOM r{ yCKOpeHHOM .qBr{XeHr,ru orHocr{TeJbno ra6r,ilrera Susuxu.
3as,uc[]rocrb ycKopenufi, Terraor Maccbr reJra r{ 4eftcrayroq efi, naHero cr{Jrbr.
Ha6rno,qexue paBeHcrB a cw [p]r Ba]rMoAeficrnur ren.
I,Iguenenr.re Beca reJra upr,t ycKopenHoM ABr{xeHr{r{.
Ilepega.ra r{M[yJrbca rrpr{ B3{l}rMoAeficrs[[ rer.
flpeo6pasoBaHr,rr eHepr.ulr upr{ Bar,rMo.{eficrnun ren.
Coxpaueuue r{MrryJrbca rrprl HeyfipyroM nsarnuogeftcrBr{r{.
coxpauerure r{MrryJrbc a rrprr a6conrorno y[pyroM ssaulroAeftcrBur{.
Ha6ruo4eHr{e peilor{Bnoro ABTDKeHT{I.
coxpauenue Mexa'r{qecrofi g'epry'" npn cno6o.ryroM rr4AeHr{r,r.
CoxpaneHue MexilIrlecxofi sHeprrrr{ np" 4n"xeHvurelranoA Aeftcrs14eM [pyx]rHhr.



Ha6ruoAenue xole6anuft rea noA AeftcrBueM cr.rJrbr rrxecrr,r H c]rJrhr yflpyrocrri.

Jla6opomopuwe pa6ombt u onumbt
I'IccreAoeanl{e 3aB}Icl{Mocr}r rryrn or BpeMeHH rrpfl paBnoycKopeHHona 4nuxennr 6es
na.IanrHofi cKopocrll
KoncrpylpoBaHr{e rpaKTa Ars pa3roHa r,r ArlJrbHeftrnero paBHoMepHoro ,uB}rxeH}rr napr{Kau[rr4
TCJIEXKI{.

Oupe,qelenue cpegnefi cKopocrr,r cKonbxeHr{r 6pycra r{Jrr{ ABrrxeHr,rr HaprrKa no narronnoft
UJIOCKOCTI{.

flponepra ruIrlore3bl: ecJrl{ rrprr paBxoycKopeHHoM ABr{xeHr{r{ 6es Ha.raflruoft cropocru rryrn
orHocsrct KaK ptl neqOrnrx qlIceJI, To coorBercrByroque upoMexyrKr,r BpeMeHr{ oAr,rHar(oBbr.
I'IccleAonan[e 3aBI,IcI{MocrI{ cr{Jlbr rpeHr{r cKonbxeHr,It or crlJrbr HopM:IJrbHoro AaBJreHI,It rr or
poAa uoBepxHocTlr.
onpe.qelenue pa6otu cI,IJIII TpeHr,rr upr4 paBHoMepHoM ABlrlKeHr,M Teira no ropr,rsonraarHofi
[oBepxHocTr.r.
I4ccleAonanxe 3aBl{c}rMocrr{ c}rJrbr yrrpyrocrr.r, Bo3Hr,rKaloqeft e [py)Kr,rne, or crerleHr{
4eQopnaaqnrn.
Hsyrenue 3aKoHa coxpaneHlrr gHepruru.

Jla6oparopnax pa6ora Ne I <onpeAeJreHr{e ycKopeu}rr reJra ltptl paBnoycKopeHHoM ABr{xeg}rr{
rlo H:tKJroHHoft nlocrocru>.
Jla6oparopuax pa6ora Ns 2 <onpeAeJreHr{e x€crrocru rpyxr{Hbr)
Jla6oparopnax pa6ora J\b 3 <OnpeAeJreHr{e roe00lrqueHra rpegr{, cKoJrbxeur,rr).

{a6oparopuax pa6ora Ne 4 <Oupe4eJreHr{e pa6ora cr.rJrbr rpeHr{rl).
Jla6oparopnar pa6ora Ne 5 <I4suepeHue pa6orrr cr{Jrhr yrpyrocr}r npu no4r€Me rpy3a c
noMorqbro noABr{xHoro r{ Herro.uBt4xnoro 6noxos)).

2. MexannqecK[e ro;re6annr lr BoJrHbr
Kone6arelbuoe ABlrxeHHe. Kone6anus rppa Ha flpyxr{He. Cso6o.qurre rone6an[s.

Kole6arelbHst crcreMa. MatrHur. AunruryA4 rrepuo.q, qacrora rore6annfi. fapuonuqecKue
rcotedauun llpeaparqeHl4e oueprun npu rone6aren""or A""* eluvr.3aryxarorque rone6aHr,rs.
B*y*'q.tnrre rcone6anul. PesoHaHc. PacnpocrpateHr{e xore6aHufi B yrrpyrnx cpeAil.
flonepe'urue n npoAoJIbHbIe BoJrHu. .ftnna BoJrHbr. Csssr AJIr{Hbr BoJrHbr co cKopocrblo ee
pac[pocrpaHeHlrt ]r [ep[oAou (uacrorofi). 3nyrorbre BoJrHhr. Cropocru 3ByKa. Bucora, reu6p
r{ rpoMKocrb 3ByKa. 3xo. 3nyronofi peaoHaHc.
,\euoucmpa4uu
Ha6nrolenue role6anrafi rpysa Ha Hr{Tr{ r,r Ha rrpyx}rHe.
Ha6ruo.qeru{e BhrHyxAeHHbD( xole6arufi u peoHanca.
PacupocrparreHr{e [poAoJrbghD( r{ rolepeqHbD( BoJrH (na rraoaenu).
Ha6ruo4eru{e gaBr,rcr,rMocrr{ Blrcorbr 3ByKa or qacrorhr.
Axycruvecrufi pesoHaHc.
Jla6opamopnarc pa6omot u onumbt
Onpe4eleufie qacrorbr I{ fieprroAa xore6asufi MareMar]rqecKoro M{IrrHlrKa.
oupe.qererure qacrorbr r,r flepr{oAa rore6anuft flpyxr,rHHoro MarrrHr,rKa.
Hccre.uoeaHl{e 3aBHcI{MocrI{ rlepuoAa rone6an"* upy*u"Horo MarrrHr{Ka or Maccbr rppa.
flponepra He3aBI{cI'IMocrI{ rreplloAa rore6aHufi rpyia rroABerrreuHoro K Hvrrur)or Maccbr rppa.
OIIulu, AeMoHcrpl{P)norque 3aBl,Ic[rMocrb rrepnoAa rore6asnft [pyxr{HHoro MrurrHr{Ka or
Maccbr rpFa ra xecrxocru [py)K]rHbr.

Jla6oparopnar pa6ora l{b6 <oupeAeJreHr{e uepnoAa r,r qacrorhr rore6anufi MareMarr,rrrecKofo Ia
upyxl{HHOTO MturTHr{KOBD.

Jla6oparopnar pa6ora Ns 7 <flporepKa HeaBr{cr.rMocrr.r nepr{oAa rore6auufi !py34
[IoABeIUeHHOTO Ha HVrTVt, OT MaCCbI rpy3D.



PasAe.[ 3. 3nerrpoMarHnrubre sBreHnq
Marururnoe noJle. I,In4yrqnr MarHrrrHoro rror.s. Manrntnoe noJre nprMoro roKa.

OaHopoanoe I,I HeoAHopoAHoe MarHHrHoe roJre. Ilpanuno 6ypaawrra. O6napyxeuue
Ma^rHI'ITHoro IIoJIt. .{eficrrue MarHrrruofo floJrr Ha rrpoBoAHHK c roroM r,r ABr,rxyqyroct
3aprxengyro qacrfirly. Cwa ,4nnepa u cura Jlopeuqa. flpanuno lenofi pyKr{. Maruurnufi
IIOTOK.

Onumt Oapaaer. 3rerrponaanruTHa.f, r{HAyKur.rr. Haupannenue raHAyKrlrroHHoro
rora. flpanruo Jleuqa. .f,sreHre caMor{HAyKrlr,rfi.

3nerrponaarul,ITHble xone6aurls. Kone6arelurrrfi KoHTyp. flepeuenurrfi rox.
fenepatop nepeMeuHoro roKa. llpeo6pasoBaHr{r oneprr{H B oJreKTporeHeparopax.
Tpalrc(popuarop. flepegaqa 3reKTpraqecrofi sHeprt,tr Ha paccroflnne. 3nerrpoMarHr,rrHoe roJre.
3lextpovarHl{THhle BoJTHEI. Cropocru pacflpocrpaHenr{r oJreKTpoMarHr{THhx BoJrH. Bnnf,HIae
9JreKTpoMarHr{THbD( uznyueuult Ha xr{Bbre opraHr.r3Mhr. llorry.renue 3JreKTpoMarHrrrHhD(
role6auuft. Ilpnuqnnbr p4AnocBr3r.r u reJreBu1enrre,.

3lerrpouarHl{THtul npr,tpoAa cBera. Cxopocrr cBera. flpenouleHue cBera. 3arou
npenoMJleH?a cBera. floxaaarenb npeJroMJreHr,rr. [ncnepcut cBera. I{nera rel. CnexrporpaQ u
c[eKTpocKou. I4utepQepeHrl[t u aur[paxqfi;r cBera. Tnnrr onrr,rqecKvx cnexTpoB.
Cnexrpanrnrrfi anarrlrs.

,Qeuoucmpaquu
I4ccneAosaHr{e rBneHr,rr gJreKTpoMarHnnrofi r{HAyKrI}rn.
Ounrru @apaaex.
3anr'rcuuocrb HarIpaBireHI,It I{HAyKrI}roHHoro roKa or ycronnfi ero Bo3Hr{KHoBeH[s.
3lexrporeueparop nocrornHoro roKa.
Csoficrsa gJreKTpoMarHr,rrHhD( BoJrH.
Bonnosrre csoficrsa cBera.
Pasroxenue 6eloro cBera B c[eKTp.
flonyreHue 6enoro cBera [p]r cJroxeHr{r{ cBera pa3'bD( rIBeroB.
Jla6opamopuorc pa6omu u onumbt
Jla6oparopnal pa6ota }{b8 <I,Isy.reHI{e rBJreH[s ererTponaanrnmrofi r,rHAyKrInD).

Parge.n 4. KsauroBbre flBJreHrrt
Crpoenue aroMoB. flnaHerapnal MoAeJrb aroMa. flouoqenne w ilr;trycKan]re cBera

aroMaMI4. flpoucxox4enue nunefiqarbD( crreKTpoB. KsaHroerre nocryJrarbr Bopa. Ournu
PesepSopaa.

PaAroaxruBHocrb KaK cBlrrereJrbcrBo cno)KHoro crpoeHr{r aroMoB. A-rrrQa-, 6era-
I'I raMMa-II3JryrleHut. PaluoarrnBHble npeBpalrleHr{r aroMHbx s,qep. CoxpaHeune 3aprAoBoro }r
MaccoBoro qllcen npu tlepHbrx peaKIII,Im. flepr,ro.u rloJlypacuaAa. 3axou paAr{oaKTr.rBuoro
pacrlaAa. 3xcuepnrrteHTiulLHble MeroAhr HccJreAoBaHv;_qacrvrr. flporouno-neftrpouuas MoAenb
tlApa' ou3l'Iqecxrft cMbIcJI3aptAoBoro r{ MaccoBoro tr}rceJr. Hsorourr. flpannna cMerrleHr{t
4m anrQa- z 6era-pacna.4a rtpra tAepHbD( peaKrlnrx. Sueprrar cBs3u qacrnq B rrpe..{ereuue
f,Iep ypaHa. I{euHar peaKrlr.rr. flgepuaflsueprer}rKa. OxonoraqecKue npo6leuu pa6oru
aroMHbD( sJleKTpocraHquft. ,.{ornrr,rerpufl. BrEflHue p4ArdoaKTr,rBHbD( uuyreuuft Ha )rc,rBhre
opraHr'r3Mbr. TeprraorgepHilr peaKrlns.r4crowrr{Kr.r gHeprl{u corurqa 

" 
a"ira.

,Qeuoucmpaquu
Cnexrprr r,BJrfreHn r lr noulorqen[r.
Cnexrpu pa3JllrtrHbD( r&toB.
Cnerrp BoAopoAa.
Ha6ruogeru{e rpeKoB B KaMepe Bnnrcona.
Pa6oracq0r'qaxar{oHr,r3r,rpyrorquxr.rsJr}rqeflult.
Perncrpaq[r rcJrfreHr{r [p]rpoAHbD( Mr{Hepa[oB r,r upoAyKToB.



Jladopamopuwe pa6ombt u ondmbt
Jla6oparopnar pa6ora J\lb9 <Ha6nroAeur,re crJrortrHoro u ffanefiqarbD( crreKTpoB r{c[ycKanr,rr)).
Jla6oparopuar pa6ora Nsl0 <I,lsyreHr{e rpeKoB 3aprxeHHbD( qacrr.rrl rro foroBbrM
SororpaQnru>.
Jla6oparopnar pa6ora J',1b11 <I4ayreHr{e AeneHufi, r.ApaaroMa ypaua no QororpabuurpeKoB>.
Jla6oparopua-r pa6ora Nsl2 d43MepeHlre ecrecrBenHoro p4Ar,raqlronnoro Qoua Ao3nMerpoM>.

ftana 5. Crpoerrue rr sBoJrroq[s Bcerennoft
feoqenrpuqecKar u reJruorlenTpuqecrtrr cr{creMbr M}rpa.

Cocran, crpoeul{e n [po]rcxox.{eHr,re CoffreqHofi cficreMhr. Onsu.recrar upupoAa ue6ecHrx
rer Coffre'rHoft cucreurr. flnanerrr r,r MaJIbIe rena Co;rneqnofi cr{creMbr. Crpoenue, r.I3JlfreHr{e
I'I sBoiuoqlls Comrqa I{ 3Be3A. Crpoenue Lr gBoJrrorlus BcereHnofi. filuoresa Eomruoro B3pbrBa.

IIJIAHIIPYEMbIE PE3YJIbTATbI OCBOEHI{fl IIPOIPAMMbI TIO OI{3TIKE HA
vPoBHE OCHOBHOTO OBIIIETO OBPA3OB Alditrfl

I'Isy'renue Srasurn Ha ypoBHe ocnoBuoro o6rqero o6pasonanr{r HarrpaBJreHo Ha
AocrI'DKeHI'Ie JrI'IqHocrHhD(, MerarrpeAl\,rernlD( r.r upeAMernrx o6pasoBareJrbHbD( p$yJlbraroB.

JUIIHOCTHbIE PE3YJIbTATbI

B pesylrrare I{3freHI,It Qnauxr Ha ypoBue ocHoBuoro o6qero o6pasonanr,rr y
o6y'rarorqerocr 6yayr cQoprrrupoBanhr cneAyroqlre Jrr,rrrnocrHbre peyJrbrarhr B qacrr,r:
l) uarpnor[qecroro BocnrlTanrrfl: [porBJreHr{e r{HTepeca K }rcropr{}r }r coBpeMeHHoMy
cocrotHl{Io poccuficxoft Suar,ruecxofi uayrr,r; rleHHocrHoe oTHomeHr,re K.rlocrr,rxegr{rM
poccuficxux y.I6nrx Susr,rroa;
2) rpax.aancKoro rr AyxoBno-HpaBcrBeHHoro BocrrrrraHnfl: roroBHocrb K aKTLTBHoMy

fracrl{Io n o6cyx4eulan o6qecrBeuHo-3Hatrr{Mbx r{ grllqecKrlx upo6neu, cBr34HHbx c
IlpalcuqecKxM np[rMeHeH[eM Aocrl4xeHl{ft Snsrnxn; oco3Haur{e BDKHocrr{ MopzlJrbHogTr{qecKr,rx
[pr{Hrlr{rroB B AerreJrbHocrv yv€noro;
3) rcreruxecKoro Bocn[TaHnfl: Bocrrpr{rr}re ecrsrr,rqecKr,rx Kaqecrn Qusu.recxofi uayru: e€
rapMoHlrtlrroro uocrpoeKvlg.' crporocrl{, ToqHocrr(, jrar(oHl{tlHocrl,I;
4) qennocrll Hayrrnoro rro3nanrrfl: oco3Htur]re rleHHocrra Qusu.recrofi uayru KaK Morrlgoro
I{Hcrpyl{eHTa no3Harr[t Mup4 ocHoBbr pa3B]rrr{r rexHoJrorrrft, naxxeftrueft cocranJf,fiorqeft
KyJlbrypbr; pa3BI'ITue raywrofi nro6osHareJlbHocrri, HHTepeca K r,rccJreAoBarenrcroft
AerTeJrbHocTr{;

5) QopunpoBaHrrfl l(ynbrypbr 3AopoBbfl rr eMorlrroHaJrbgoro 6.narono;ryqrrfl: oco3Ha'r,re
IIeHHocrI{ 6egouacnoro o6pasa xI,I3HI{ B coBpeMeHHoM TexnoJrof}rqecKoM Mr{pe, Ba6Hocrr{
rIpaBI{JI6esonacHoro rloBeAenr4fr.HarpaHcrropre, Ha Aoporax, c gJreKTpr{qecx[M I{ TeruroBbIM
o6opy4onaru{eM B AoMturrnl{x ycJloBr{rx; csopnauponarrHocrb HaBhrKa peQnercrau, uprr3HaHr4e
cBoero npaBa na oruz6ry r{ Tar(oro xe [paBa y Apyroro qeJroBeKa;

6) tpylonoro Bocrllrranrrs: aKTI,IBHoe rracrfie B perueHr{r{ [paKTrqecK[x 34Aaq (n parraxax
ceMbl{' o6pasonarelrnoft opraul{3tulu}I, ropoAa, Kpas) TexHoJroru.Iecxofi r.r coqr.ra6nofi
HarIptlBJIeHHocrI'I' rpe6yroq[x B ToM tMcJIe n Qnrnuecx[x sHanr,rfi; r{HTepec K npaxTr,rqecKoMy
I,r3frenr{ro npoQeccaft , cBr3auubx c rf usraroft ;



7) rro.noruqecrcoro BocnrrraHrrfl: oplreHTarlus,Harrpr,rMeHeHr,re Qusuuecrux gHaufifi Anc
peIueHI'It 3aAaq s o6ractu oKpyxtuoqefi cpe4rr, [JraHupoBaH[s rrocryrrKoB r,r orIeHKn r{x
Bo3MoxHhx [ocJIeAcrBuIt lls. oKpyxruoqeft cpe4u; oco3HaHr.re uo6anrrnoro xapaKTepa
gKororuqecrrax upo6leu u nyrefi Iax pemeHr{r;
8) aaanraqnn K rlgMeHflroqrMcfl ycJroBrrflM coqrraJrbnoft n npnpoAHoft cpeArr:
uorpe6uocrb Bo B3zu{MoAeficrefifi upr,r BhrrronHenr,ru trccJreAoBannft u upoerron $usuuecxoft
HaupaBneHHocTI{, OTKpbrTocTb orrbrry r{ 3H:tHnrrM Apyfr{x; rroBbrrueHrre ypoBn.s csoeft
KoM[ereHTHocrI,I qepe3 upaxTr,rqecKyro Aef,TeJrbHocrb; norpe6uocru n SoprraupoBaJrr,ru HoBbx
3uaHuft, B ToM ur{cJle QoprrrynupoBarb rr4err, rloHrrr{t, rurnore3br o (pu:u.recrux o6rerrax ra

sBreHI'Itx; oco3HaHHe.qe0llqlrros co6crseuHrx sHaHEft r.r KoMrrerenrnocreft n o6nacrr,r

Susuru; [JIaHI'IpoBaIr]Ie cBoero pasBrrusa upuo6pereHr{r,r HoBhD( (pusuvecrrx snauufi;
crpeMJIeHI{e arIaJII{3I,IpoBarb H BhrrlBJrrrb B3aIdMocBt3H rrpnpoAbr, o6Iqecrna I{ gKouoMlrKr,r, B ToM
qI{cJIe c [cloJIb3oBaHI4eM Qusu.recxlrx ruauufi; orIeHKa cBor,rx Aeficrsnfi c yr€rorra Btfi4flHufiHa
oKpyxarcuyro cpeAy, Bo3Mo)KHhD( rno6anrnrx uocne.ucrsufi .

METAIIPEAMETHbIE PE3YJIbTATbI

B pesyrurare ocBoeHu.f, [porpaMMbr uo Qusuxe Ha ypoBHe ocuoBHoro o6qero
o6pasonaHu-r y o6yrarorqefoct 6yayr csopuuponaHbr MerarrpeAMerHbre pe3yn6Tarbr,
BKrPtIaIoIqlre no3HaBareJlbuble ynr,rBepcuunnrre yve6nrre Aeficrsu.f,, KoMMyHr{Karr,rBHbre
yHl{BepcaJlHrrre yre6nrre AeftcrBlrt, peryr.ffTr,rBHbre yHnBepcaJrruue yre6nrre geficrnnr.
[osuasarqrrbHbre yHrrBepcaJrbnbre yue6Hrre qeficrnnr
Eacosrre rorrl.recKrle aeft crnus :

Bbrf,BJltrb lI xapilcepl{3oBarb cyrqecrBeHHhre npr,r3Haxu o6rerron (xanennft);
ycraHaBJrl{Barb cylqecrnenHrrfi npIa:HaK rnaccu$ura4tttLr, ocHoBaH[s ans o6o6qeHr4s,w

cpaBHeHns;

Bhrf,BJltrb 3aKoHoMepHocrl{ I{ nporr,rBopewu B paccMarpr{BaeMhrx Qaxrax, AarrHhD( }r
ua6moAesurx, orHocrlqrlxcr K Sueu.recxuM rBJreHr{rM;

Bhrf,BJrtrb uputII{HHocJIeAcrBeHHhre cBr3I{ IIpI{ r,r3freEnu $us:f',ecrux snreHr,rfi u
upoqeccoB' AeJIaTb BhIBoAhI c I'IOIIOJIb3OBaHI{OM AeAyKTI{BHbIx I{ HHAyKTT{BHIx yN{o3ttKfllorreunfi,
BBrrBr{rarb rr{[ore3hr o B3ar{MOCBrSax Quau.recKl{x Benr{ql,rH;

caMocrotreJlrno nrr6rparr cnoco6 pemeul{t yre6uofi @usnvecxotrr zagauu (cpannenre
HecKoJIbKI4x BapI'IaHToB peltreHl'It, nrr6op nau6olee noAxoArrqero c yr€roM cilMocroffTeJrbHo
Br,r/{eJreHHbD( rprrepuen).
Ealosrre [ccJreAoBareJrbcK[e,ueft crnrs:

llcrloJlb3oBarb Bollpocbl KaK r4ccJreAoBarenrcrufi r{HcrpyMe6T 11o3Hag14s;
[poBOAI'ITb nO cilMocroflTeJlbHo COCTaBJTeHHOMy [JIaHy orlbrr, necloxnrrfi Susnuecrufi

gKC[epr4MeUr, ue60mruoe lrccJreAoBaHne sUSUUeCrOro rBreHu.s;
oueHI{BarB Ha rIpI'IMeH}IMocrb I{ AocroBepHocrb r,rn$op]raquro, [oJr) reHHyrc B xo,{e

r{ccJreAoBzuIUS, IIilII 3KCrrep}rMeHTa;

caMocro.f,TenbHo QopuynupoBarb o6o6rqeu[s r{ Br{BoAbr no pe3ynbraraM npoBeA€ssoro
na6rnoAenuc, o[hrra, I{ccJreAoBaHI,Ir;

nporHo3l'IpoBarb Bo3MolKHoe Aalrseftruee pa3BI,ITr,re $usuuecrra EporleccoB, a ra6xe
BhIABI{rarb rrpeArlonoxennf, o6I{x pa3BnrrII,I B HoBhD( ycnoBrrfi H KoHTeKcrux.
Pa6ora c nnQopuaqueft:



npI{MeHtTb pa3Jrr{rrrrbre MeToAhr, r,rHcTpweHTbr r,r 3utupochr upu flor{cKe I,I oT6ope

r{H(DopMarliluunr4 AaHHbx c freroM rpeArroxeHnofi yre6nofi (fusnvecrofi s44auu;

ttHaJllrclrpoBarb, cr{creMarr{3r{poBarb r{ r{HTeprrperr,rpoBaru nnQopMarlruo pa3rr,rqHbD(

BI{AoB u Qopna rrpeAcralJrennfi;

ctlMocrotreJrbHo nrr6uparu orrrr,rMurJrbHyro $oprnry upe.qcraBnenur unQopMarluu lr
I,IJIJIIocrptIpoBarb peilIaeMbre 3aAarm HecJroxHbrMr{ cxeMaMI{, A}IafpulMMauu, r,rnoft rpaQr,rrofi u
rax rorr,r6nntulnsMu.

Kouuynunar[BHbre yHrrBepcaJrbHbre yre6nue Aeficrnrlc:
B xoAe o6cyx4enu.r yre6noro Marepr,rrrJra peyirbraron la6oparopHbrx pa6or n

npoeKToB 3aAaBarb Borlpochl rro cyulecrBy o6cyx4aeuofi reurr ]r BhrcKa3brBarb r{Aer,r,

HaIIeneHHbIe Ha peureH[e 3aAaqil t,r uoA.{epx(anue 6naroxeJrareJrbHocru o6rqeHux;
couocTaBnsTb cBoI,I CyXAeHr{r C cyx,qeHHfl},lrr Apyrvx rracTH}rKoB Ar{aJrora,

o6uapyxnnarb pa3Jrr,rrme r.r cxoAcrso nogllrluft;
BbIPOKATb CBOIO TOTIKY 3PEHI,I' B YCTHbD( I,I UI{CbMEHHbD( TEKCTZX;

ny6lu'Ilro flPeAcrasrtrb peyJrbrarbr BbmoJrHeHHofo (lusu.recroro orrbrra
(excuepuueHTa, r,rccJreAoButur,rs, npoerra);

[oHI'IMarb I,I [crloJrb3oBarb [per{MyrrlecrBa xouan4Hofi ur4n4uBnqyalrnofi pa6orrr npu
pertreHur KoHKperHofi $usnuecrofi npo6neuu;

[pI{HI'IMarb II9JII,I coBMectuoft AetreJrbHocrr{, opraHr,r3oBbrBarb Aeitctsus no e€

.qocrl{xeHl'In: pacfipeAeJrflTb poJrrr, o6cyxgarr flpoqecchr r,r pe3yJrbrarbr coBMecrnofi pa6orrr,
o6o6qarr MHeHI{r HecKoJrbKr{x rno,qefi ;

BhrrIoJIHflTb cBolo qacrb pa6orrt,,{ocrr,rrtul KatrecrBeHnofo peyJrbrara no cBoeMy
HirnpaBJreHr,rrc r{ KoopA}rEupyfr cnou geftcraus c Apyr[Mr{ qJreHaM}r KoMaHAhr;

oueHl'IBarb KaqecrBo cBoero BKJraAa n o6qnfi npoAyKT uo Kprrrepr{rM, caMocrorreJrbHo
c(popuynnpoBauHhrM fracrHr{KaMr{ B3rMMo,u eitcrsus.
PerylrrnnHbre ynrrBepcanbrrbre yre6nrre Aeficrsus
CanroopraH[3aqrs:

BbrffBJrtrb upo6neurr B )IcLBHeHHrx u yre6nbrx cr{Tyarlnrx, rpe6yroq}rx AJrr peureHr{.rr

Qrsuvecxux suauufi;
opl{eHTl'IpoBarbct B pa3nlrtlHhu< rro,e(oArx rrp]rrrflTur peueuufi (unryrau4y4JrbHoe,

flp]rHrrr{e peruenu.f, B rpyrrne, npr{Hf,T}re peueuufi rpyuuofi);
caMocrotreJlbHo cocraBJltrb anropr{TM perueHr,rr Qnsuuecroilt sa4aqu urrkr ilIraHa

r'rccJreAoBaHux c yreroM r,rMerorq[xcr pecypcoe u co6crBeHHbx sogMoxHocreft,
apry^{euTr{poBarb npegaraeuhre Bapr{auru peruenuft ;

AeJrarb nu6op u 6parr orBercrBeHHocrb 3a pemeHue.
CanroronrpoJrb, ?MorlrroHanrnrrft rrHTeJrJreKT :

AaBaTb 4AeKBaTHyIO OIIeHKy Crlya\u\r I,I npeAJraraTb rrJraH ee r,rsrraeneurnr;

o6rscHttr upFII'IHbI AocrI{xeHI,Is (HeAocruxeuur) p$ynbraroB AerreJrbHocrr{, AaBarb
orIeHKy upuo6per€HuoMy onbrry;

BHoclITb KoppeKTI{BbI B AetrenbHocrb (n rorr,r qr{cJre B xoA BhrrroJrHenna $nauvecroro
trccneAoBaHvls'I/JJr upoerra) Ha ocHoBe HoBhrx o6crosremcrB, ]I3MeHr,rB[r[xc.ff cilTya\uir,
ycraHoBJreunrx ourn6oK, Bo3Hr{Krrrux rpy4nocreft ;

oueHr{BaTb cooTBeTCTBr,re pByJrbTaTa rlenl,I I4 ycJroBr,rrM;

craBI'ITb ce6s Ha Mecro Apyroro qeJroBeKa B xoAe cnopa vJrrl ArrcKycc:auHaHafrHyro
TeMy, rroHr{MaTb MOTr,rBbr, HtMepeHr.rr r,r Jrorr,rKy Apyforo;



npI{3HaBaTb cBoe npaBo Ha orur{6Ky IIp]r peureHr,ru (bH3r,rqecKl,rx 34Aaq I,IJII{ B

yrBepxAeHvflxKa HarrHbre TeMbr Ir TaKoe xe [paBo Apyroro.
TTPEAMETHbIE PE3yJIbTATbr

K xonqy o6yreuur s 9 K.[acce upen\,rerHbre peynbrarbr na 6asonol,r ypoBHe AoJrxHhr
orptDrarb cQoprr,rupoBauHocrb y o6yrarorquxca yueuuft :

I{clroJlb3oBarb noHtruf,: cr{creMa orcu€ra, Marepr{anbHar roqKa, TpaeKTopr,rr,

oruocl{TenbHocrb MexaHurrecKoro ABuxenvts.,,qe0opil{aqur (ynpyras, ruracrlqecrar), rpeHre,
IIeHTpocrpeMHTeJrbHoe ycKopenr,re, HeBecoMocrb r{ [eperpy3Kr{, rIeHTp rnKecrr,r, a6comoruo
rnOploe reJlo, IIeHTp rtxecrll rn€pAoro ren4 paBuoBecue, Mexan[qecrue xole6anur r,r BoJIHbr,

snyr, unQpa3ByK I{ ynbrpa3ByK, gneKTpoMarHI{THbre BoJrHhr, ruKaJIa gJrerTpoMarHl,rrHbx BoJrH,

cBer, crIeKTpbI I{cilycxaHns lt roHroIrIeHI{t, urr[a 6em- }r faMMa-[3JIfreHI,rr, H3oronbl,
tlepHaf, SHeprerI,IKa, fiJlarlera,3Be3Aa, reorleHTpr,rqecKaff n reJll{orleHTpfiqecKa^s cHcreMbr Mupa;

pa3rutlarb tBJIeHLIt (paaHorr,repHoe rr HepaBHoMepHoe rrprMorunneftnoe ABrlxeHr,re,
pa3HoycKopeHHoe upsMorl,IHefinoe Anr,rxeHr,re, cno6oAlroe naAeHr,re reJr, paBHoMepnoe

ABI{xeHI{e uo oKpyxHocrll, nsaul,roAeftcrBr.re reJr, peil(Tl{BHoe ABr,rxeHlre, rone6arelrnoe
ABuxeHI'Ie (saDn<arorque n BbIHyxAeHHhre rore6axu.f,), pesouanc, BoJrHoBoe ABr,DKeHr,re,

orp:Dl(eHlre 3ByK4 Aeficrnue MarHI{THoro rroJrr Ha rrpoBoAHr,rK c roKoM, 3JreKTpoMarHr,rrrrtur
lllt'4yrqnr) [ptMoJll{Heftnoe pacnpocrpaxerr,re, orpoKeHr{e u upeJroMJreHr{e cBera, [oJIHoe
BHyrpeHHee orpaKeHl,Ie cBera, pa3JroxeHrde 6eroro cBera B cneKTp r{ cJroxeHr,re crreKTpturbHbD(
IIB9TOB, AlICnepClUI CBeTa' 9CTOCTBOHHAI pAAI{OaKTI{BHOCTb, BO3HI{KHOBenr,re nuneftqaToro
c[eKTpa I'BJIfreHI{t) uo onncatrruo ax xapaKTepurx csoftcrB r,r Ha ocHoBe o[hrroB,
AeMoHcrpllPFoqux AaHHoe $nau.recroe rBJrenr,re, cyroquoro BpilqeHr,rr 3Be3.quoro ue6a;

pac[o3HaBarb rIpotBJIeHLIe r{3freHHbrx Quauuecxrx ssreHr,rfi B oKpyxrlrculerr,r uupe (n
ToM tII{cJIe Susu'recxre trBJIeHI,It B IrpupoAe: [pr{ir}rBhr E orJr}rBbr, ABl,rxeHr,re rrJraner Corge.rHofi
CucTeMbI' peaICTI'IBHOe ABI{XOHI'IO XUBbD( OprruII{3MOB, BOCnpI{tTI,Ie 3ByKOB XI{BOTHbIMII,
3eMJrerptceune, ceficMl{qecKue BoJIHrI, IIyHaMI{, 9xo, IIBera TeJr, orlTl{qecKr{e tBJIeHI,It B
npl{poAe, 6uoro|lrqecxoe AeftctBl,Ie Br,r,qr{Moro, yJrbrpa(fnoleronoro u peHTreHoBcKoro
nslyreuuft, ecrecrBeHnufi p44lloaxrr,rsHHfi Qon, rocur,rtrecKr,re JrWLr,paAr,roaKTuBHoe
I{3JIfreHI{e [pupoAHhD( MI{HepaJIoB, Aeftcrsrre paAr{oaKTr,rBHbD( ualyrexuft Ha opraHH3M
velonera), [pI{ STOM rIepeBoAI'ITb upalcTl,IqecKylo 3aAa.ry n yre6Hyro, BbrleJr.f,Tb cyrqecTBeHHbre
cnoftcrsa (upusnarr,r) Qnsuuecrrax xnneHuft;

orll{cblBarb I{3freHHbIe csoficrsa reJI I{ Susn.recrue sBnreHrrs., uclonb3yr Qusu.recxue
BeJII{lI}rHbr (cpeAnxx I,I MfHoBeHHaf, cKopocrb reJra rrpr,r HepaBHoMepHoM ABr{xeHLrE, ycKopegr,re,
rIepeMeIqeHI'Ie, [yrb, ynroBa.t cKopocrb, cuilarpeilus, cyura yfipyfocrr,r, cvrflrarrxecrr.r,
ycKopeHl{e cno6ogHoro traAeHllt, Bec reJra, r,rMrryJrbc reJra, r{MrryJrbc cr,rJrbr, MexaHr,rqecKas
pa6om I'I MoIIIHocrb, [oreHu[anbHar gHeprur reJr4 uoAurroro HaA noBepxHocTbro 3eMJrr{,
noreHul'IaJrbH4t SHepn{fl cxaroft npyxl{Hhl, Kr{Herr,rqecKas gHeprru, rroJrHaff MexaHilqecKat
gHeprllr{, [epl{oA u qacrora xole6anufi, MnHaBoJrHhr, rpoMKocrb 3ByKa H Bbrcora roHa,
cKopocrb cBera, [oKa3areJrb [penoMneHur cpeAu), o6rqne cnoftcrsa H orrruqns. nJraHer seruuofi
lpyrlnbl I'I [JIaHer-rI{raHToB, MaJrbrx ren ColneqHoft cucrerrarr u 6onrtu}rx rrJlaHer, npu
om'IcaHufi [paBI'IJrbHo rpaKToBarb Qusuvecrrnfi currcn [c[onb3yeMLrx BeJrr{qrnu, o6osuauenilfr,u
eAI{HI{IIbr ([usnvecrux BeJI[rtII{H, Htxo,u,rrb Qoprraylrr, cBs3ErRarorq[e AarrHyro $usuuecryro
BerIIquHy c APYruun BeJIrrlrlrHaMI{, crpor,rrb rpaSuxu rmfreHuhrx 3nBr{cr{Mocrefi (pusuuecKr{x
BEJIHqI,IH;

xapaKTep[3oBarb cnoftctsa ten, QusurvecKlre frr.ilenLtsv upoqeccbr, ucnorb3ys 3aKoH
coxpaHeHl{t 3HepruI[, 3aKOH BCeMr.rpHoro rflforeHr{r, flpr{Hrlr{il cyfleprlo3r{\trr4 ckrr, npI,IHIIr,r[



orHocI{TeJIbHocr[I farurex, 3aKoHbI HrroroHa, 3aKoH coxpaueHr,rc HMnyrbcA 3aKoH6I

oTpDKeHI{t U UpeJIOMJTeH[S CBera,3aKOHbr COXpilIeHr.It 3aprIOBOrO H MaCCOBOTO qI{ceJI npu
tAepHbD( peaKul[fi, npl{ gToM AaBarb cnoBecHyro (fopnaynrnpoBKy 3aroHa }r 3zrrrrcbrBarb ero
MaTeMaTr{qecKoe Bhrp:DKeHI{e;

o6rscncrr Qnsuuecrue npoqeccbr l,r csoftcrsa reJr, B ToM wrcJre r,r B KoHTeKcre cnryauufi
npaKTlrKo-oplleHTl{poBaHHoro xapaKTepa: BbrrBJrrTb [pulrr{HHo-cJreAcrBeHHbre cBs3r,r, cTpor{T6

o6rscHenueus2-3 JlorlqecKr,rx HaroB c onopoft ua2-3 r,r3frerHhD( ceoftcraa Qusuuecxux
xnneuufi, Queu.recxrx 3aKoHoB r,rJrrl 3aKoHorraepnocrefi ;

pellrarb pacu€rnrre 3aAatl[ (onuparorquecfl Ha cr,rcreMy us 2-3 ypannenuft), ucnolrayr
3aKoHbI u (fopnaynrr, cBs3T-rn€lrorque Srsu.recKr{e BeJrr,rqr,rnbr: Ha ocHoBe alutu3aycnoBr,rs 3aAaqu
3tlrll{cblBarb KparKoe ycJroBr{e, BbrrBJrrrb HeAocrtuorqve nru rag6rrro.firhre AaHHbre, nu6nparr
3aKoHbI n Qopnaynsl, neo6xo.4,rMhre AJr.f, perrrenr,rr, npoBoAr,rrb pacu€ru n orlenlrBarb
peanficrurruocrb uoJrrreHnofo 3narreHur (pnsu'recrofi nenu.ulnrr;

pacno3HtlBatr npo6leMhr, Koropbre Mo)KHo pemr{Tb uplr uoMorqu $usuvecKr,rx MeroAoB,
I{C[OJIb3yt ouucaHl,Ie EccJreAoBaHUfl.,Bbr4errsrb npoBepreMoe [peA[oJroxeHr{e, orleHr{Barb
[paBI'InbHOCTb rlops.qKa upoBeAeHHff r{CCJreAOBAtryrs., AeJIarb BbrBoAbr, r,rHTep[perr{poBarb
peyJrbrarhr na6lroAesufi u ourrron;

rIpoBoAI{Tb ollbrrbl no ua6moAeul{Io Susruecrux rsrexlrft ulu Qn:uuecKr,rx cnoficrn rel
(r'Iryrenne BToporo 3axoHa Hrrotona,3aKona coxpilreHur 3Heprwr, 3ttBr{cr{Mocrb nep[oAa
rone6asuft [pyxl{HHoro MatrHHKa or Maccbr rppa u x0crxocru rrpyxuHbr r,r He3aBr,rcuMocrb or
aMrInI{TyAhr M&JIhrx xole6annfi, rptMoJrr{HefiHoe pacnpocrpaneuue cBer4 pa3JroxeHr,re 6eloro
cBera B cneKTp' ua6mo4enre cIrJIoIrIHbD( ll nmrefiqarrx cuexTpoB ]BJryqeHus): cauocroereJrbHo
co6uparr ycrauoBKy ns fis6rrTorlHoro ua6opa o6opy.uonanr{r, o[]rchrBarb xo.q onhrra r{ ero
pe3yJrbrarbr, QoprraynupoBarb BbrBoAhr;

[poBoA]rrb npa ueo6xoAuMocrl,I cepfiro nprMbD( nsuepeHufi, o6ocnonrrnaru arr6op
cnoco6a r{3MepeH}rr (usnaepurenbuofo npn6opa);

IrpoBoAI{Tb I{ccJIeAoBaHI{e 3aBl,rcr{Mocrefi Susuuecrux BenxqlrH c r,IcuoJrb3oBttHrieM
npf;MhD{ nstuepenufi (saaucuuocrb rlyrfi or BpeMeHr,r rrpu paBuoycKopenuora AauxeHr,11a 6es
naqanrruofi cKopocrn, rreplaoAa xole6auufi MareMarr,rqecKoro MaffTrrr{Ka or AJrr,rHbr :rr:grTpr,

3aBI{CI'IMOCTI'I yrna orpa)KeHllt CBera or yDra fia,ienvf,uytra [peJroMneHufl, or yma n44eur,ra):
ITJIaHI'IpoBarb I{ccJreAoBaHI{e, caMocrorreJrbHo co6upau ycraHoBKy, Qnrcuponarb pe3yJrbrarhr
[oJryqeHHofi gasuc[Nlocru QusnqecKrrx BeJrrrrr{H B Br{Ae ra6rurq r,r rpaQraroB, AeJrarb BbrBoAhr
IIo pe3yJrbTaTaM r,rccJreAoBaHrrr;

IrpoBoAI'ITb KocBeHHbre l{3MepeHr{r $uauuecrrax BeJrr{qr.ru (cpe4uxr cKopocrb H
ycKopeHl{e rena fipu ptlBHoycropeuHoM ABr{xeHr{r{, ycKopeHr{e cso6oAgoro naAegr,rr,
xectxocrr flpyxl{Hhr, roerfQuqueHT TpeHI,It cKoflbxeHr{r, Mexau[qecKaf, pa6ora r{ MorrlHocrb,
rlacrora I{ uepl{oA role6asnft MareMarl,IqecKoro u upyxr{HHoro MarITHr{KoB, paAuoarrnsHrrft
t[ox): rlJraHl{poBarb IBMepeHI{r, co6r,rparb gxcnepuMeHfturBHyro ycragoBKy H BbmoJrHsrb
I{3MepeHHf,, cre4yfr [peAnoxeHnoft uHcrpyKIII{H, Bbrtrr{cJrtrb 3HarleHr,re BeJrr{rrrrHbr r,r

aHarII'I3I{poBarb nonfreHnrre pegyJrbrarbr c yrerou s4Aaunoft norperrrHocrra usuepennft;
co6nroAarr rpaBI,IJIa rexHI{Ku 6egonacnocr[ rrpu pa6ore c la6oparopHbrM

o6opy4onanuerr,r;

pa3rfirlarb ocHoBHhIe npn3HaKrr lrsfreHHbrx Qnsuuecxux naoAelefi: Marepr{aJrbHzur
ToqKa' a6colrorno rnep.uoe reJlo, Toqe.nrrrft lIcrorIHI{K cBer4 Jr) I, ToHKtuI Jr}rH3a, uJrauerapHrut
MO.qeJIb aroMa, HyKJIOHHa-fl MOAeJrb aroMHofo flJlpa, araKx(e ocHoBHhre xapaKTepr{crr{Krr 38e3.{
(lasuep, IIBer, TeMleparypa), runore3hr o [po[cxoxAenurn Comre.rHofi cucreMbr;



xapaKTepl{3oBaTb rrpr{HrlH[br AeftcTBr,rs r,r3rreHHbrx rrp[6opoB r,r TexHr{qecKr,rx

ycrpoficrB c orlopoft Ha I{x orucaur{r (n rorra rucJre: cur.rAoMerp, Aarrr}rK}r rroJroxeHr,rr,

paccTotHrlfl I,I yCKOpeHI,Ir, paKeTa, SxoJIor, oqKLI, flep]IcKolr, QoroannapaT, orITI,IqecKI,Ie

cBeroBoAbl, crleKTpocKo[, Ao3r,rMerp, KaMepa Bunrcona), ucuolrgys,3nanils, o csoftctnax
(pusuuecrux ssreHrft n seo6xoAr{Mbre $usuuecxue 3aronoMepHocrr,r;

I{c[oJIB3oBarb cxeMbl tI cxeMarr,rqHbre pHcyHKr{ }r3frenHbD( TexHr.rqecKnx ycrpoficrn,
I{3MepI,ITeJIbHbx upu6opon r.r rexHoJror[qecKr(x upoqeccoB upu pemeHuu yre6no--
[paKTuqecKl{x 3a,Aarl, orrrr{rrecKr{e cxeMbr AJrt ttocrpoeHux nao6paxesufi B rrJrocKoM 3epKane u
co6nparorqefi ruurse; npr,rBoAurb npuMepbr (naxognrr uu0oprvraqlrp o uprrMepax)
npaKTuqecKoro ficrroJlb3oBaHus Qusuuecrux sHaut,rfi B rroBceAHennofi xnentr Nrs, o6ecueqenu.s
6esouacHocrl,I rrpu o6parr{enuu c upr,r6oparr,rI,I r{ TexHr,rqecKr{Mr,r ycrpoficrnaMn, coxpaHeHr.rt
3AOpOBbr u co6nroAeHr{r HopM 3KoJror}rqecKoro noBeAeHr{ff B oKpyx:uouefi cpe4e;

ocylqecrBntrb fioucK r,rn$oprr,raquu (fr,rsrvecKoro coAepxaHr,rr n I,Inrepnere,
ctlMocroflTeJlbHo (poprvrynupyt rrol{cKoBuft sanpoc, HtxoAr{Tb rryr}r olpe Aeqrenufl,
AocroBepHocrl,I IIOJD lenHoft rnnQopuaquuHaocHoBe r{Meroul[xcs,sHaHuIr r.r Ao[oJrHHTeJIbHhD(
I,ICTOTIHI{KOB;

llclroJrb3oBarb Irpu BbInoJIHeHr,ru yre6nrrx sa4anufi Hsyqng-rr[yJrrpHyro JruTeparypy
(flsuvecroro coAepxatrvln, cfipaBorrrrbre Marepr,rurJrbr, pecypchr ceru l,InrepHer, BJr4Aerb
npueuauu KoHcIreKTI,IpoBaHI{t reKcra, upeo6pasoBaHilfr, r,rnQopnraqvru us oAnofi sHa11osoft
cl{cTeMbr B Apyryro;

co3AaBarb co6crnennble [[cbMeHnbre r{ ycrnbre coo6rqeHux Ha ocHoBe uHsopuaquu
I'I3 HecKoJTBKI{x I{croqHmon $usuqecKofo coAepxan}rr, ny6ru,r.rHo EpeAcraBJrrrb pe3yJrbrarbr
npoexruoft vJJtr4 r4cclre[oBarenbcKofi Aesremuocrlr, rrpu gToM rpaMorHo r.IcrroJrb3oBar6
rsyreuHufi nonsruftHrul anuapar I,I3yrraeMoro pa3Aena (pusurr,r u co[poBox(Aarb Bbrcry[JreHr,re
[pe3eHTarlr4efi c yr€rona oco6ennocreft ay AuropBrn cBepcrHr.rKoB.



TEMATTIqECKOE IIJIAH}IPOBAH}IE

9 KJIACC

IlporpanrnrHoe coAepxaHrre Ocnonurre BrrAbr Aeqre[bHocrn o6yvarcq[xcs

l. MexannqecKrre flBJrenrrfl
MexaHu.recxoe

ABr{xeHr,re n cuoco6rr
ero onncaHl,It

Mexann.recroe .{Br{xeHrle.
Marepualrniur roqra. Cncreua
orc.reTa. OtnocnrenbHocrb
MEXAHI{qECKOTO .IIBI4)KEIJIII.
Panuorrlepuoe [prMoJruneft uoe
AB[xeHr{e. HepanHonaepHoe
npfl MoJrr{Hefi noe AsuxeHr,re.
Cpe4nxr lr MrHoBeHHaf, cKopocrb
Tena IIpr4 HepaBHoMepHoM

ABrlxeHr{H. Ycropeune.
PanuoycropeHHoe npruonunefi uoe
ARlxenr{e. Cso6oAHoe [allegr{e.
Onrrrrr f anrlnes. PanHorr,repnoe

AB[XeHr{e no oKpy)KHocTLr.
flepuog u rracrora o6parqeuur.
Jluuefinar n yrnoBa"ff cKopocrr{.
I{enrpocrpeMrlreJrbHoe ycKopeHr,re.

Ananns u o6cyx4eHne pa3nuqHhD( [pr.rMepoB
MexaHr{secKoro ABr{x enns' O6cyx4enr{e rpanr{rl
flpl,rMeHr{Mocrtr MoAenr{ (Marepr{arrbHar roqKal). Onucauue
MexaH[qecKofo ABr{x(eHVs, pa3nil4rrHbrMr{ cnoco6aun
(ypanneHue, ra6nrnqa, rpaQnx). AHarns )Kr{3HeHHbrx
curyuluit, B Koropbx nporBrsercff orHocr{TeJrbHocrb
MexaHr{qecKoro ABraxegns. Ha6rrorenr{e MexaHr,rqecrofo
ABIIXeHI{' TeJIa OTHOCITTeJIbHO pa3HbD( ten orcqera.
CpanHeune nyrefi r{ TpaeKTopuft 4nraxerur oAHoro }r roro
xe reJra orHocr,rreJrbHo pa3Hhrx reJr orcq0ra. Aua.nug
TeKcra fanures o6 ourocureJrbnocrr{ ABuxeHus;
BhmoJrHenr{e gaAauuft no reKcry (currcnonoe .rreuue).
Onpe4ereHue cpegueft cKopocrr{ cKoJrbxeHrix 6pycra unn
,qBuxeur.rr mapr,rra no HaKJroHnofi ulocrcocrr{. Anarns r.r

o6cyx4enue cnoco6os npu6nnx€HHoro onpeAeJreHr{t
MrHoBeHHofi cropocru. Onpe.qeneHr{e cKopocru
pttBHoMepHofo ABr,rx(enr,r_r (ruapuKa B xnAKocrr{, MoAenr{
sreKTprqecKoro asrolro6finr n r. n.). Onpe4elen[e uyrr{,
npoft4eHuoro 3a AaHHrnl nporuexyroK BpeMeHr{, H

cKopocrrd reJra no rpaQnxy 3aBrrcr{Mocrr{ nyru
paBHoMepHoro ABHlKeHlrff or BpeMeHrr. O6cyxgeuue
Bo3Mo)KHhrx rrprrHrllrrron Aeftcrnus npu6opon,
I{3Meprrcuux cKopocrr (cnu4ouerpoB). Brrquclenile ryru
rr cKopocrr{ npu paBHoycKopeHHoM nprMonr{Hefinorra
ABI{xeHr{u rena. OnpeAeJreHHe npofi4eHnoro nyru tr
ycKopeHnr ABrDKeHr,rr reJra rro rpaQurcy 3aBr{c}rMocrr{
cKopocrrr paBHoycKopeHHoro flprMoJruHefi noro ABr{xeH[t



paBHoycKoperHoM ABrrxenr.ru 6es Ha.ramnoft cropocru
ttyrlr orHoctrcr KaK pxg ue.r€tubrx qnceJr, To
cooTBeTCTByrcr{ue npoMe)q/TKr{ BpeMeHn oAr{HaKOBhr.
Oupe4eleHr{e ycxopeH vrs. Tera rrpu paBuoycKopeHHoM

ABr,rxeHrdr,r rro HulKJroHnoft unocrocru. HsruepeHr{e nepnoAa
r{ qacrorbr o6parrlenur reJra rro oKpyxHocru. Oupe4eneuue
cKopocTr,r paBHoMepHOro ABr{x(etdyrt Telra rro oKpyxHocTr{.
Peruenrae 3aAaq Ha orrpeAeneHue Kr.rHeMarr{qecKr{x
xapaKTepr{cTr{K MexaHr{qecKofo ABr,rxeHr{ff pa3nnqHbx
BI{AoB. PacnosHan anve u npu6nux€HHoe onilcaHne
pa3r[rrHbD( Br{AoB MexaHr4qecKofo ABr,rxeHr{r B rrpupoAe r,r

TexHuKe (Ha npnrraepax cno6oAno [aAilorrlnx reJr,
ABrrxeHI{t xHBorHbD(, ue6ecurx reJr, TpaHcrloprHhx
cpeAcrB r{ Ap.)

1.2 Bsaur{oaeficrBr,re ren l9 flepnufi 3aKoH Hrroroua. Bropoft
3aKoH Huorona. Tperufi 3aKoH
Hrrcrona. llpnnqun
cynepno3r{r.t[u clln. Cnla
ynpyrocrt4. 3axoH fyra. Cuna
TpeHr,rfl : cr4na TpeHr{r cKoJrbxeHr.rr,
clrna TpeHr{r noKor, Apyfr{e BHAbr
TpeHr{r. Cunar.f,}rcecrr{ }r 3aKoH
BCeMrrpHoro TrroTeHu.ff .

Ycropeuue cso6oAHoro na,qeHus.

,{nuxeHne nJraHer BoKpyr ColHqa.
flepnar KocMr{qecKrur cKopocrb.
Henecorraocrb r{ [eperpy3K]r.
Pannonecue Marepr{aJurofi roqxn.
A6colrcrso rndp4oe reJro.
Pasuosecue rn€pAoro reJra c
sarpenl€nnofi ocrro Bp4rrleHrrr.
MoueHr cr{Jrbr. Ilenrp rrxecru.

Ha6nroAenne n o6cyx4eHr{e onhrroB c ABLDKeHHeM Tena
lrpu yN[eHbrueHr4]r B,lnrflHus, Apyrilx TeJr, fipenf,TcTByrolllux
ABHXeHr,rrc. Analug reKcra faanres c ou[caHueM
MbrcneHHoro gKcnepHMeHTa, o6ocnosrrsarculero 3aKoH
I'rHepquu; BhrrroJrHeH[re saAaHrfi no reKcry (cvuclonoe
vreHne). O6cyxgeune Bo3Moxuocru BbrnoJrHeHr{r 3aKoHa
HHepqrln B pa3Jrr{rrubx cr{creMax orc.reTa. Ha6nrcAenne n
o6cyxgeuue MexauuqecKr{x .rnleuufi, npoucxoArrqr{x B

clrcreMe orc.rera <<Telexra> npu e€ paBHoMepHoM r{
ycKopeuHoM ABrrxeHr{H orHocr,rrelrno ra6uuera Qusuxu.
,{eficrnur c BeKTopaMilcuJr BbruoJrneHr{e s4Aauuft uo
cJrolrenr{ro I{ BbrrrlrraHr{ro BeKTopon. Ha6nroAeHr{e ulunm
npoBeAeHr{e onbrToB, AeMoHcTprrpyroq[x 3aBncr,rMocTb
ycKopeHr{r reJra or [pr,rJroxeHHoft x neuy cr,rJrbr Id Maccbr
tena. Ananus N o6rscHeHr{e ssxenr,rft c ucnoJrb3oBaHrreM
BToporo 3aKoHa Hrrorona. Peruenne 3aAaq c
IrcrroJrb3oBaHr,reM BToporo 3aKoHa Huoroua u npaBr4Jra
cJroxeHr{fl cun. OnpegeJreHue xecrxocru flpyxr{Hbr.
Anzurug cr,rryaqr,rfi, B Koropbx na6lroAarorcr ytrpyrr-e
4eSopuaqvlr, yr lrx o6rscHeHr{e c ucrroJrb3oBaur{eM 3aKoHa
fyxa. Perueuue 3aAaq c fic[oJrb3oBaHneM 3aKoHa fyra.
HccreAosaHl{e 3aBI{c[MocrH cl{Jrbr rpeHl,rt cKoJlbxeHr,tr or



cI'rJIhr HopMulJrbHoro AaBneHHr. O6cyxgeHr{e peyJrbraroB
I{ccJreAoBaHur. Onpe4eJreHre roeS$uqrleHTa rpeHr,rfl
cKoJIbxeHI{r. Hsuepenue cI,IJr6r rpeHrdr floKot. Peruenne
3a.4aq c ucnoJrb3oBanr{eM Soprraynu pl,fl, ckrrrbr rpeHr{t
cKoJrbxeHl{s. AHa[ug ABI.IxeHur reJI ToJIbKo no.II

4eficrnueu cuJrbr rrxecrr,r - cno6oAuofo naAeHr{r.
O6rscHeHne He3aBrrclnMocru ycKopeHlrr cso6oAuoro
[aAeHI,Ir or Maccbl tela. OIIeHKa BenI,ItItrHbI cI{JIbI
TqroreHr{r, geftcrnyorqeft uex4y ABWI relaun (4nr
pa3Hbrx naacc). Anarns ABTDKeHT{I ne6ecurx ren rroA

Aeftcrsfier{ c}rJrbr rrroreHr{r (c ucnonraoBaHueM
AononHr{TeJrbHbrx r{croqHuKoe r,rH$oprraaqnu). Pemenne
34Aatr c fic[oJrb3oBaHr{eM 3aKOHa BCeMr{pHOrO TTTOTeHHS U

Qoprr,rynrr gnr pacuO"ra crJrbr rsxecru. AHarHs
opurr,rHuurBHoro TeKcT4 o[ncbrBaK)rqero [posBJreHr,rt
3aKoHa BceMr{pHoro rrroreHur; BhrrroJrHenfie saAaHlrft no
TeKcry (currclonoe vreune). Ha6nro.qenne n o6cyx4eune
orrbrToB no r8MeHeHr{ro Beca TeJra IIpu ycKopeHHoM

ABr{xeHr{r{. AHanus yclonuft Bo3Hr,rKHoBeHr,rs HeBecoMocrr{
H neperpy3ru. Peureuue 3aAarr Ha onpe.uenenr.re Beca reJra B

pa3rurrnbD( ycnoBurx. AHarug cnn, 4eficrByrorrlnx Ha reJro,
noKorrqeecr Ha oflope. Onpe,qeneHr,re rIeHTpa rrxecru
pa3II{tIHbD( Ten.

1.3 3arourr coxpaHeHr,rt 10 I4unylrc rena. I,IsNreHeHr{e
r{M[ynbca. I,Inanylrc cuJrhr. 3arou
coxpaHeHHr r,rMnynbca.
Pearusuoe,rIBHXeHr{e.
Mexauuqecrax pa6ora u
MorrlHocrb. Pa6ora c[Jr rrxecrr{,
ynpyrocrr{, TpeHr{.f, . Cnssr oHeprI,ru
u pa6orrr. florenquanrnas
gHeprfit TeJra, [o.(Htroro H4A
IIOBepXHOCTbIO 3eMJItr.
florenqualbHrur oneprns cxaroft
npy)Kr.rHbr. KunerzqecKar sHeprur.
Teoperraa o Kr{Her}rqecxoft gueprI,ru.

Ha6nro.qenne u o6cyxleur,re oubrroB, AeMoHcrpfipyorq[x
[epeAaqy r{MnyJrbca npr,r B3ar{MoAeftcrnrara reJr, 3aKoH
coxpaHeHr,rr r,rMnyJrbc a npv a6conrcrno ynpyroM r,r

HeynpyroM nsanMoAeftcrBr{r{ ren. Ananns curyaqufi n
oKpyxnrcqefi xIasHH c r{crroJrb3oBanr{eM 3aKoHa
coxpaueHr{r r{MrryJrbca. PacnosHaBaHr,re rBJreHr{t
peaKTr{BHoro AB[rXeHHr B [pHpoAe r{ TexHr{Ke.
flpurvreueHr{e 3aKona coxpaHeHr{r r.rMrrynbc a AIrs pacuera
pe3ynbraroB B3arnMoAeficrs[s rel (ua nplrMeprx
Heylpyroro sgalrr,roAeficrBr{r, ynpyrorc rleHTparrbHofo
esam,roAeftcrBlrr AByx oAr.rHaKoBhx reJr, oAHo r{3 Koropbrx
HenoABr{}KHo). Peureuue 3aIaq c EcnoJrb3oBaHHeM 3axoHa
coxpageur{q r{M[yJrbca. Oupe,uelesne pa6orhr cr{Jrbr







3aros coxpaHeHr{s Mexaufiqecroft ynpyrocrr{ npn uoAr€Me rpy3a c r{c[oJrb3oBrurr{eM
HerroABr{xHofo u [oABrDKHoro 6loron. HsuepeHne
MorrlHocrrd. I,Isuepeuue noreHrlr{aflrnoft eHeprufi yrrpyro
4eQopl,rnpoeaHHoft rpyxrrHbr. Hsuepenue xunernqecrofi
sHeprun TeJra IIo AJrr{He TOpMO3HOTO [yru.
3rcneprnrraeHT{lrrbHoe cpaBHeHr.re n3MeHeHns
[oreHrlr{aJnnoft rl Kr{Herr{qecroft sueprufi rena npu
ABr.rxeHr{r,r rro HaKJroHsofi nlocxocrx. 3xcnepr{MeHTaJrbHuur
[poBepKa 3axoHa coxpaHeHr{r Mexaxr{qecxoft sHepruu ilprr
cno6oAsou naAeHr{H. flpuueueur{e 3aKoHa coxpaHeHnt
MexaHr{qecroft euepruv AIrfl pacv€ra noreHrlraJnnofi ra

KuHernqecrofi eHeprnfi rela. Peureuue 34Aaq c
I{crroJrb3oBaHr{eM 3aroHa coxpaneHr{r Mexanr{qecxoft

Pagler 2. Mexan[rrecKrre xole6anns r, 
"onn",MexanI,rqecrfie

rore6anus
Kole6arenbuoe ABr.txeur{e.
Ocnonnrre xapaKTepucruKr{
xore6aunfi : [epr{oA, qacrora,
aMnJrr,rryAa. Mareuaruqecruft
fipyxrrHHbrfi l,rasrHfi Ku.
flpenpauleHrle euepfru npu
rone6arelbuoM ABr,rxenr{r{.
3aryxaroqfie rone6anus.
BrrHyx4euurre xone6 anus,.
PesoHaHc.

Ha6nrolenue role6annfi uo4 Aeftcruerra cr,rJr rnrecrlr r,r

yupyrocrr{ u o6HapyxeHr{e roAo6nrx rore6annft s
oKpyxruorqeM MHpe. Anarfis xole6anuft rpy3a laanvrr4pr
Ha npyxr,rHe. Onpe4eneune tracroru rone6anufi
MareMarrrqecKoro H rrpy]Kr{HHofo MarrHr{ron. Ha6nroAenne
u o6rccHenue frBrrenvrs. peoHaHca. HccneAosauue
3aBr{cr.rMocrr{ nepnoAa rcone6anufi noAeeneHHoro K Hr.rrr{
Fpysa or AJrr{Hbr Hr{Tr,r. flponepra He3aBr{cr{Mocrr{ [epr{oAa
role6asnft rpy3a, noABelrreHHoro K JreHTe, or Maccbr rpFa.
Ha6nroAeHue n o6cyx4eH[e orrhrroB, AeMoHcrpr{pyrcqrx
3aBrrcr4Mocrb neplroAa rcone6anuft flpyxr,rHHoro MaJrrHr{Ka
or Maccbr rppa u x€crrocrr{ npyxr{Hrr. flpnrueuenrae
MaTeMaTr{qecKoro H upyxr,rHHoro MafTHr{KoB B KaqecrBe
uo.4ereft AJrr orrficaHuc rore6aHufi n orpyxarouleM Mr{pe.
PerueHne 3a,Aaq, cBt3aHHbrx c BbrrII{cJIeHr{eM lun oueurofi
qacrorhr (uepuo4a) role6auufi I,Iauepenue ycKopeHr{t
cno6oAnoro fiaAeHr,rr.

Mexauuqecxue
nomrr.3nyn

MexaHuqecKue BoJrHbr. Cnoftcrsa
MexaHr{qecKux BoJrH. flpo4olrHrre
u [ofieperrHhre BoJrHbr. ilttur.a

O6HapyxeHr{e u anaJr}r3 BoJrHoBhrx ssreHr,rfi n
oKpyxruoqeM Mr.rpe. Ha6mo.qeure pacnpocrpaHeHr{fl

bnbu< r{ [onepeqHbrx nolH (na nao4elu) u



BOJrHhr r{ cKopocTb ee
pac[pocrpaueHur. Mexauuqecrue
BoJrHrr r rn€pgou rele,
ceftcMu.recKl{e BoJrHEr. 3nyx.
fporrarocrr 3B)[(a n Bbrcora roHa.
OrpaxeHne 3ByKa. I4nr[pasnyr n
yJrbTpa3ByK

o6napyxeHr{e aHanorrrqHbx Br{AoB BoJrH B npr,rpoAe (gnyr,
BoJrHbr na so.qe). Brrqucneru{e AJrtrHbr BoJrHbr r{ cKopocrr{
paclpocrpaueHur 3ByKoBhD( BoJrH. SrcuepuueHTarrbHoe
onpeAeneHr{e rpaHHrI qacToThr cJrbrrrrr{Mbx 3ByKoBbrx
role6aunft. Ha6nlo,qeHr4e 3aBr,rcnMocrr{ Bbrcorbr 3ByKa or
qacrorhr (n roru trr{cJle, c [crroJIb3oBaHI{eM My3bIKanbHbD(
I{HcrpyMeHron). Ha6nro4eHr{e ll o6rscHerre rBJreHr.rt
aKycrutrecKoro pe3oHaHca. Analllr opfirr{HaJrbHoro reKcra,
uocssq€Huoro r.rcuonb3oBaurruo 3ByKa (unn ynrrparnyra) n
TexHr{Ke (sxoloxaqur, yJrbrpa3ByK B MeAr{qune ra 4p.);
BhruoJrHeHHe saAaurfi no

MarHuruoe rroJre MarHurnoe rroJre. I,In4yrqur
MarHI{THoro noJlr. Marnutnoe
none nprMoro roKa. O.qnopo.quoe u
HeoAHOpOAHOe MarHr{THOe [OJre.
llpanuno 6yparvura.
O6uapyxeHr{e MarHHTHoro [oJrr.
.{eftcrnne MarHr,rrHoro [oJrr Ha
rrpoBoAHr,rK C TOKOM r{

ABr{XFTIFOCT 3aprx(eHHyro
qacrr,rqy. Cnna Alanepa v cvrJra
JlopeHqa. flpannno lenofi pyKr{.
Marnursrui [oroK.

I,Iryrenue geficrnur MarHr{THoro fioJrr Ha npoBoAgr,rK c
ToKoM. PeureHue 3a.gLaq, cBfl3aHnblx c onpeAeneHr{eM
HanpaBJrenr{r BeKTopa uarnzrnofi r{HAyKrIr{[, crrJrhr
Arranepa u cl,z'lrbr JlopeHqa, Bbrqr{cJreur{eM 3natreHr{ft cnnrr
Arr,ruepa rl cr{Jrhr Jlopeuqa.

.f,sreHLre

oJreKTpoManrnrnofi
r{HAyKrIr{I{

Onsrru Oupaa"". -f,sreHre
gneKTpoManrnrHoft r{HAyKrIr{n.
flpannlo Jlenqa.
3rexrporeHeparop. Cnoco6rr
rtorfreHtls elexrpra.recrofi
gHepnrn. 3lexrpocraHrlr{u Ha
sogo6gonrteMhx l{crorlHrrKax

Ourrrrr tro uccJreAoBaur,[o rBJreur{fl gJreKTpoMarnnrnofi
I{HAyKrIHr{: uccneAoBanne r{3Meneuufi guaqenuc n
HarrpaBneHr{r I,THAyKIIT{OHHOTO TOKa.

3lexrpouarHr{THoe rroJre.
3nerrporuarur,rrHbre BoJrHbr.
Cnofi crsa 3JreKTpoMarHHTHbx

flocrpoenue paccyx(Aeuuft , o6ocHonrrsarcru,rx
B3zMMocBr3b sJreKTpt4qecKoro r,r MuIrHr{THoro noleft .



BoJrH. Ilkala gJreKrpoMarnr.rrHbD(

BoJrH. I4cnonrgosaHle
gJIeKTpOMarH[THbX BOJIH Ant
coronofi cBr3H.

gneKTpoMarHI{THbrx nonn (n roM tII{cJre c noMoIrIbK)
nro6unrnoro rcleQona). Ananug peHTfeHoBcKr{x cHr{MKoB
rreroBeqecKoro opraHr{gua. Ananu3 TeKcroB,
orrrrcErB:uorqlx npocB rrelJlIs. gneKTpoMarHr{THoro

u3JryqeHE B rrpupoAe: xr{Bbre opFaHr{3Mhr, vr3rrweHnfl
ne6ecnsx rel (cusrcloBoe qreHne). PacnoruaBaHr{e n
aHaJII,I3 pa3Jrr{rrrrhrx npr,rMeHeHr{ft elerrpouarHr{THbrx BoJrH

B TEXHI,IKE.
SrerrpouarHr,rrHiul
flpr{poAa cBeTa

SrerrporuarHr,rrHar uptrpoAa
cBera. Cropocrr cBera.
flperouneune cBera. floragarenr
[peJroMJreHrrr cBera. 3aron
rrpenoMJreHr{r cBera. BonnosHe
csoftcrna cBera. Pagnoxenue
6e.noro cBera B cneKTp. Onrnu
HrroroHa. Cnoxenue
c[eKTpaJrbHbD( rIBeroB . lucnepcmt
cBera. I4Hrep$epe Hrtns, u

Ha6nro,qenne pa3no)Kennc 6eroro cBera B c[eKTp.
Ha6nroAenueu o6rscHeHr{e onhrroB rro rroJrfrexurc 6eroro
cBera rrpn cnoxeHr{H cBera pruHhrx rIBeroB. flponegeuue u
o6rscHeHile olbrroB rro Bocupusruro rlBera npeAMeroB rrprr
ux na6rnoAeHnlr qepe3 rlBeroBbre Qunsrprr (qnerHrre
ovru). Hsyreuue BoJrHoBbrx cnoftcrn cBera. Peruenne 3aAarr
c ncloJrb3oBrunreM 3aKoHa upenoMJreHr{r cBera. Peuresue
3aAaq c [c[oJrb3oBaHrreM Qoprrayn AJrr cKopocrx
9JreKTpOMarHuTHbx BoJIH, AnI{Hbr BOJIHbI H qaCTOTbI CBeTa

ParAe.n 4. KnanroBbre flBJrenrrfl
Hcnycranue n
IOTJIOIIIEHI,IE CBCTA

ATOMOM

I,Icnycxanue u [ofJrorqeHne cBera
aroMoM. Knanrrr. Jlunefiqarrre
crreKTpbl. Knanronrre locrynarbr

Ha6rro4eur{e crrJroruHrx u nuuefttrarbrx c[eKTpoB
I,r3JrfreHr{r pa3nr,rtrHbx BerrlecrB. O6sscHeHr,re nrauefiqarrx
cIIeKTpOB r8JrrreHr{r.

Crpoeuue aroMuoro
srpa

Onrrru Pesep$opaa n
nnaHeTapHar MoAenb aToMa.
MoAelr aroMa Bopa. Alr$46era-
r{ raMMa-r{3nfreHr{r. Crpoeune
aroMHoro s4pa. HyuoHuar
MoAeJrb aroMHoro rApa. I4sorourr.
PaAuoaxruBHbre rrpeBp4rrleHus.
llepnog floJrypacnaAa aroMubrx

'Iep.

O6cyx4eHr,re rleJrr{ orrbrroB PesepQopaa uo rccJreAoBaHr,rro
aToMoB, BbrABr{XeHr{e MrroTe3 o Bo3MoxHhx pe3yJrbTaTux
onhrToB B 3aBncrrMocTr{ oT [peAnoJlafaeMoro cTpoeHus
aroMoB, r[oprr,ryrupoBaHr{e BbrBoAoB r{3 p$yJrbraroB
onhrroB. O6cyxaeHne upornBopevraft [nanerapHoft uoAelr.r
aroMa r{ ocHoBaHr{It llts, rurrore3br Bopa o crarlnoHapHbrx
op6urax eneKTpoHon. O6cyx4eHue Bo3Mo)KHbrx rnrrore3 o
MoAenrx crpoeHr{r sApa. Onpegeneu[e cocraBa rAep rro
34AaHHbIM MaCCOBbTM I{ 3aptAOBhIM rII{CiraM tr tIO
[oJroxenr{ro B nepuoAu.recroft cr{creMe SJreMeHToB.

Anarns rGMeHeHr{r cocraBa snrau ero noJroxeur{r B



nepl{oAHrrecKoft cncTeMe npH o-paAr,roaKTr,rBHocTr{.
I4ccreAonaHr{e rpeKoB o-qacrrlrl no roroBbrM

QotorpaQuxrrr. O6HapyxeHr{e n rl3MepeHlre
p4ArlarllroHnoro Qona c rroMorrlbro Ao3uMerpa, orIeHKa ero
I,IHTeHcI{BHoctu. Analug 6uonornqecKnx Ia3naeHeuufi,
rrpoucxoArrqux rroA 4eficrnueu p4AlroaKTr.rBHbD(
uaryrenuft . I4cuonrsoBaHr{e paA[oaKTr{BHbD( usnyreHnfi n
MeAr{rIr{He.

f,uepnue peaKrlr,rn .f,gepHsle peaKrlr{n. 3axourr
coxpaHeHr{r 3aprAoBoro I{
MaccoBoro qrrceJr. 3neprm cBr3r{
aroMnbrx rAep. Cnsgr Macchr r,r

gHeprnn. Pearrlnu cr{HTe3a r{

AeJreHr{fl ffAep. I4cro.rnnru oHeprllpr
Connqauan€s4. fllepuat
suepf err{Ka . fieitcrrlun
p4AI{oaKTr.rBHbD( uslyreHufi ua
)Kr{Bhre opraHl{3Mbr.

Perreuue 34Aarr c ucnoJrs3oBaHr,reM 3aKoHoB coxpaHeHr{t
MaccoBhx [r 3aprloBbrx quceJr Ha olpeAeneHr{e
peynbraroB flAepHbrx pearquft ; aHaJrH3 Bo3MoxHocrr4 urru
HeBo3MoxHocrr,r rAepHoft pearquu. OrIeHra gueprl,rn cBr3rr
tAep c ncnoJrb3oBanr,reM Qopuynrr 3fiHrureftua.
O6cyxaeuue nepc[eKTr{B r{crroJrb3oBaHur yflpaBnreMoro
TepMorAepuoro cr{HTesa. O6cyxaeHr{e [peuMyrrlecrB r{
gKoJloruqecrux npo6JreM, cBr3aHHbrx c rlepnofi
eneprernroft.

5. lr sBoJrroq[s BcerenHofi
Crpoeuue u
gBoJrrounr Bceleuuofi

feoqeHrpnqecKar rr
f enr{orleHTp}rqecKaf, cr{cTeM br
Mlrpa. Cocran, crpoenne r,r

npoucxoxAenue Comreqnoft
cr{creMbr. Ornsrrecxaff flpnpoAa
ne6ecxrrx ren ComreqHofi
cr{creMhr. fllaneru }r MaJrhre reJra
Comrequoft cr{creMbr. Crpoenue,
Irc1nreHr{e r,r gBoirroqns Conuqa r,t

3B$A. Crpoenve r,r oBoJrroqnt
Bcenenuoft . fnnoresa Bolrruoro
83pbrBa.

Hsyreuue cocraBa, crpoeHr{r tl Mnore3br o
nponcxoxAenuu Comre.nrofi clcreMbr, ocHoBHBrx
xapaKTepr4crr{K 3Be3A, raIraKTr{K. Ilocranosra yre6nofi
34Aaril{ Ha ocHoBe cooTHeceHl{g TOrO, qTO yxe IEBeCTHO rr
ycBoeHo, r{ Toro, .rro erq0 Her{3BecrHo. flpnrueneuue
MeroAa uHQoprraaqlroHHoro rroucKa, B ToM rrr{cJre c
[oMorqbro KoM[brorepHbrx cpeAcrB. flocraHosra rurrore3br
n e€ o6ocnoBaHr{e, BhrAeJreHI{e o6rexros u flpoqeccoB c
TolrKr,r 3peHr{r rleJroro n qacrefi. KlaccuQr.rKarlrlr o6rexros.

OE IIIEE KOJII,ITIECTBO
TIACOB IIO IPOIPAMME


