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Pa6o'Iat rporpaMMa no Quszl:e cocraBneHa B coorBercrBr4r4 c lpe6onauurun
Oe4epanrnoro rocyAapcrBeHHofo o6pasonareJrbHofo craHAapra ocHoBHoro o6ulero
o6pasonanzr. (O|OC OOO); ); rpe6onanv.flMrK pe3ynbraraM ocBoeHr{s ocHosHofi
o6pasonarelruofi [porpaMMbl (mlvHocrnbrM, MeralpeAMerHbrM , rrpeAMerHurra); nporpaMMbr
no Qzsure: Ollslrrca. 7-9 xnaccu : pa6ouue rporpilMMu / cocr. E. H. TprxoHoBa. - 5-e agA.,
nepepa6. 

- M. : ,{po(fa, 2015.- 400 c.

Corlauro yre6nouy rnaHy I\4EOy CIII J\b40 rpeAMer (fnsura orHocrrrc, K
o6lacrpl ecrecrBeHHblx HayK LI Ha ero r{3yrreHue n 9 A,8,B,f,,4 nourau* orBo4rlTcr l02,aaca (34
yre6nrx negelu), rts pacqera 3 qaca B HeAeJrro.

PE3YJIbTAI[bI OCBOEHI4.fl KYPCA

JluquoctnblMrr pe3yJrbraraMu o6yreuu.a,(fzsvxe s ocHosHoft [rKoJre flBrrflrorcg:

- cQopvupoBaHHocrb [o3HaBarenbHbrx I{HTepecoB Ha ocHoBe pa3Br..rrr.rr r{HTe.[neKTyanbHbrx H
TBopqecKr,rx cuoco6nocrefi Srvarrl uxcfl;

- 
y6eN4enHocrb B Bo3MoxHocru [o3HaHLrfl rrpuporrr, n neo6xoArrMocrr.r pa3yMHoro

llcnonb3oBaEus' ilocrvrNennfi HayKLt u rexH()Jlofuft rlr;-4amHefiruero pa3BI,ITr.rr r{eroBeqecKoro
o6Iqecrna, yBaxeHI'Ie K TBopIIaM HayKr.r r.I TexHr.rKr.r, orHorrreHne x Srzsuxe KaK oneMeHTy
o6qe.renoseqecroft KyJrbrypbr;

- caMocrotreJlbHocrb n upuo6pereHrll{ HoBbrx zuasuittr4 npaKTrzqecxrx yuenafi;

- roroBHoctr rc nu6opy xI'I3HeHHoro rlyrll B coorBercrBt4r,r c cobcrseHHbrMr,r raHTep ecaMvt lr
BO3MO)ITHOCT.'IMI,I;

- MorLIBaqar o6pasonarenurofi .ue.srerbHocrrz rrrKoJrbHr,rKoB Ha ocHoBe Jr[rrHocTHo-
opr.reHTlrpoB aHHOTO [oAXOAa;

- $oprvrupoBaHple IIeHHocrHLrx onroruenvft Apyr K Apyry, yqr{TeJrro, aBTopaM orxprrrr,rfi ut
uso6perenrzft , pesylrraraM o6yveHnr.

Meranpe4MerlrbrMl'r pe3yJrbraralru o6yrenux Srzsuxe B ocHoBHoff ruxore sBJurrorcf,:

- oBnaAeHI4e HaBhIKaMh caMocrotreJlbHoro uptto6pereHllq HoBbrx suauuft, opraHr43arlul4
y'reonoft regrenbHocrl4, rlocraHonrcu qenefi, atnu""po" alurs,,caMoKoHTp orr1 vr.oIIeHKLr
pe3ynbraros cnoeft Ae.f,TenbHocrll, yMeHIlf,NII4 [perBr,rAerb Bo3MoxHbIe pe3yn];Tarbl cBol{x
4eficrnuft;

- [oHI4MaHI'Ie pa3nvqllft ueNgy vcxo,4HhrMz (parcrauu pr rr{rrore3aM14 rnt[x o{5brcHeHr,rr.
TeoperI4rIecKI4MH MoAentMI4I'I petulbHblMu o6texravv, oBJIaAeHr.re yHprBepcaJr.bHbrMr{ yre6nrnr,ru
4eftcrnuxul'I Ha npl4Mepax rvnores Ar.f, o6rflcHeHr.rr r.r3BecrHbrx (parron r{ gKc[epuMeHra6nofr
npoBepKlz BbIABLITaeMbIX rurlores, paspa6orKv reoperlrqecKr.rx uoAeleft lpoqeccoB r4nr4ruenrafi;

- QopuzpoBaHl'Ie yrtenuft Boc[pI4HLIM€ITb, rr,opopa6arrrsaru v lperlrBnmr an:(popuarl[ro Bcnonecnofi, o6pa:nofi, cI{MBoJILIqecroft $opuax, aHanLr3r,rpoBarb Lr nepepa6arr,IBarb
lonyqeHHylo un(fopuaql{Io B coorBercrBlal{ c rocraBJreHHbrMrr 3aAaqaMH, B6rAen.srb ocHoBHoecoAepll(aHlle [por[4TaHHoro TeKcTa, HaXoALI:tb B HeM oTBeTbI Ha nocTaBneHHble BoIIpocbI 14
IZ3JIaraTb elo;

- nprEo6pereHkle orIbITa caMocrotreJlbHoro rrorrcKa, alanvgau or6opa un6opuraqzu c
lIcrIoJIb3OBaHI{eM pa3Jll'IrtrIbrx I'ICTOqHI{KOB r,r HoBbrx rzuQopuaqr4oHHbrx rexHoJ1offi it AttsperrleHr4r [o3HaBaTeJIbHbx 3alaq;

- 
pa3BI{TI4e MoHororI4qecxofi 14 AkIanou4qecllofi pequ, yr!{eHrzt Bllpaxarb cBoLr MbrcJrr{ 14cuoco6uocrla BblcnymllBarb co6ece4nuKa, IroHr.rMarb efo roq*y 3pe*v') rrpl,r3rraBarb rrpaBo Apy-IOTO qEJIOBCKA HA I4HOE MHEHI4E;

- ocBoeHue nplleMoB 4eficrnzft B HecraHAap'rHbrx cl4Tyarlnrx, oBJraAeHrre 9Bpr4:crr.rqecKr{Mr,r
MeroAaMr.,r peueur.r_s npo 6neu ;

- QopuHpoBaHr4e 1'uenufi pa6orarr B rpyrrne c BbrrroJrHe'r4eM



pa3[utlHbD( coIIt4iIJIbHbD( poJIeI{, IIpeAcTaBn:ETb v OTcTavBaTb cBOr] B3fJrf,AbI I{ y6e)KAe:F't4fl,, BeCTI,I

Ar.rcKyccr{ro.
rrpe4rrernbrMr{ pgyJrbraraM[ o6yrenur Susuxe s 9 rracce flBJrrrorcr:

B TeMe 3arconrr nrar.rvroqeftcrBnq rr ABrrr(eHrrg reJI:

-rIoHI{MaHI'Ie 
I{ clloco6gocrr on}IcblBarb u o6rgcnsts Susuuecrr4e tBreHzs: nocryrrareJrbHoe

ABI{xeHrIe, cMeHa I.Hfl, 14 Hoqu Ha 3evle, cno6o4noe rraAeHkre reJr, HeBecoMoc,rb, ABLrxeHHe no
oKpyxHocrlr c rlocro_snnofi uo MoAynro cKopocrbro;

-3HaHI'Ie 
u cno co6uocrr AaBarb o npeAenen us,l onucauux $usuvecrnx nonsrufi :

orHocI'ITeJIbHOCTb ABLIXeHLIff, feorleHTpr4rreoKalr r,r fenuorleHTpr.rtrecKar cr{creMbr Mr4pa; nepBarr
KOCMLIqeCKat

cKopocrb, peaKTI{BHoe ABI{xeHI{e; QrarHveclKLIX MoAenefi: naarepuaJrbHiur rorrKa, cr4creMa
orcqera; lpusuvecrux BeJILIqI4H: rlepeMelqeHr4e, cKopocrb paBuoMepHoro rrprMonr4HefiHoro
ABI'DKeHLI'f,' MfHoBeHHtM cKopocTb I{ ycKopeHlae npu paBHoyCKopeHHOM IIpf,MOnvHefinOu
ABI'IXeHilI'I, CKOpoCTb I'I IIeHTpOcTpeMvTeJIblIOe yOKopeHple [pI4 paBHOMepHOM ABLIXeHvt4 Tena
no oKpynGocTLr, I,rMrlyJrbc;

-rIoHLIMaHVe 
cMbIcJIa ocHoBHbfx Qzszuecxux 3aKoHoB: 3aKoHbI Hrtoroua, 3aKoH BceMllpHoro

TtroTeHI{t' 3aKOH coxpaHeHl{t I'IM[ynbCa' 3€IKOH COXpaHeHI{fi gHeplula t4 yMeHI{e npHMeHrTb r.rx
Ha npaKTI{Ke;

-yMeHI4e 
npI'IBoAI'ITb [pI{MepbI TexHHqecKux ycrpoftcrB r.r xr4Bbx opraHr.r3MoB, B ocHoBe

rlepeMelrleHzt Koropblx JIexI4T rIpI{HIII{I peiaKTuBHoro ABr,rxeHus.;3nalueu y]!(eHue o6r.{cHsrr
ycrpoficrno u 4eficrnue KocM[qecKlrx paKer-Hoc[releft ;

-yMeHr.Ie 
I'I3Mepsrb: MrHoBeHHyro cKopocrb r.r ycKopeHr4e npI,I paBHoycKopeHHoM

flptMonl'IHefiuou ABLIXeHI{I{, IIeHTpocrpeMI4TeJrbHoe ycKopeHr.re npfi paBHoMepHoM ,qBr.rxeHr4r4
IIO

oKpyxHocTr.r;

-yMeHLIe 
[cnoJlb3oBaTb rlon)qeHHble glJaHrds. B rloBceAHesHofi xusHr,r (6rrr, 3KoJrorrrr, oxpaHa

oKpyxarcqefi cpe4n).

B TeMe Mexaur.rqecKr{e KoJreflanur. r{ BoJrHbr. 3nyrc

-IroHI{MaHve 
I'I c[oco6noctr onucblBarb u olsscssrr Suszvecrvre qBronzs.: role6anus

MareMarlrqecKoro I4 npyxprHHoro MarrrHLrKOB, pe3oHaHc (n TOM qI,ICre ssyKonclft).
MEXAHI,IqCCKI,IE

BOJrHbr, Anr{Ha BOJIHbI, OTpaxeHue 3ByKa, 9X0;

-3HaHpIe 
u cnoco6nocrb AaBarb onpeAeneHux (fusuuecKr.rx uoH.rrrr,rft: cno6o4nrre rore6 a.f{vrs.,

rcole6arerbHarr cr4creMa, Ma,ITHI,IK, 3aryxalorqze xore6 aHuIfl.,BbIHyxAeHHbIe Kr)re6 aHvrg.)
3ByK LI ycnoBrlt ero paclpocrpaHeHl{tr; $uauvecxrlx BeJILIqT4H: aMnnr.rryAa, rrepuoA r{ rracrora
xole6anzft, co6creeHHiul qacrora rone6arersnofi czcteMbr, Bbrcora, [rer'r6p], rpoMKocrb 3B].Ka,cKopocrb 3ByKa; Qr'Isravecrzx lroAenefi: rapl(oHr4trecKr4e rore6anus, rutarutnrrecrczfr Ma.srHr,rK;

-Bna.ueHae 
9KC[epzMeHTilJI6H6IMI{ MeroAEU\{U UCCneAoB aHzrfl.3ABVTCT4MOCTLI rrepvo.{a v qacrorbl

role6anufi MarrHLrKa or AJILTHbT ero Hr{Trz.

B TeMe SlenrpouarHr.rrHoe rroJre

[oHrIMaH[e I'r cuoco6Hocrb orlplcblBarr, u o6'sscssrr $uszuecKr4e rBJreHr4x/npoqeccu:gneKTpOMaIHnTHas'LIHAyKIILI'I, 
CaMOLIH.{yKIIII.f,, IIpOJIOMJI€HI,Ie cBeTa, AI{C[epC]Ir cBeTa,IIofnoIIIe-

HI4e I4I'IclycKaHI4e cBera aroMaMI'I, Bo3HI4KHoBenze lznefiqarbx crIeKTpoB r.IcttycKaHl{t urrofnorqeHr.rr;



-3HaHLIe 
I{ cnoco6uocrb AaBarb onpeAeneHkrslonkrcalufl (brrcr.rqecKr,rx norurrlrft: MarH]rrHoe

[oJIe, JII,IHI{I{ uarnrarnofi uHAyKrIr,Iu, oAHopoAHoe r,I HeoAHopoAHoe MarHI{THoe froJre,
MarHI'ITHbIft notoK, rlepeMeHublfi elexrpuuecr ft ToK, gJIeKTpoMarHHTHoe floJre,
gJIeKTpoMarHlITHbIe BoJIHrI, gneKTpoMarHVT'Hhre xone6anrar, pa1nocBfl3b, Bn.qr,rMbrfi cner;
Qusuvecrux BeJrr{trr{H :

MaIHI{THaJI I4HAyKIIIS, I,IHAyKTI4BHOCTL, IIepI,Io,4, rracTora r.r irMrrnr{TyAa gJreKTpoMarHr{THbrx
xone6aunff , noKa3areJllr [penoMneHr,Ir cBera;

-3HaHI{e $opuynupoBoK, rIoHI{MaHLIe cMbrcna r4 yMeHHe rrpr4MeHrrb 3aKoH rrpenoMneHr.rr cBera
Lr [paBkrno Jlenqa, KBaHToBbrx nocrynaroe JSopa;

-3HaHI'Ie 
HtBHaqeHI{.4, yctpoftcrBa 14 rrpr4Hrlrz a.qeficrBprll TexHl,rqecKr,rx ycrpoficrn:

gneKTpoMexaH rlecKr{ft Iau4yrqraonuuft reHeparop rrepeMeHHoro roKa, rpaucrfopuarop,
xole6a-
remnnrft KoHTyp, AereKTop, cleKTpocKon, orreKTporpaQ ;

-[noHunrauue 
cyrl,r Mero,{a crreKTpanbHoro aHiIJII,r3a I,I ero noslroNnocrefi].

B TeMe Crpoenue aroMa rr aroMHoro qApar

-rIoHHMaHVe 
II cloco6nocrr orllacblBarb u o6rs,cssrr Susuvecrve flBlrelLrs.:

p a..414 o aKTr4 BH O CTb, Ir O Hr4 3r4pyroulH e r,r3 nyq eli^usj,

-3HaHr'Ie 
rE cnoco6nocrb.4aBarb onpeAeneHus/onucatrus. Suu trecKl,rx uonsrufi:

paAI'IoaKTI{BHocrb, alrQa-, 6era- u faMMa-rIacrLIIIhr; (pusu.recrux uoAeleft: MrJAeJrrr crpoeHr,rf,
aroMoB, rlpeAnoxeHnrre,{. ToucoHou Ia 3. PesepQop4ou; nporoHHoHeftrpouuar MoAenb
aToMHofo t,4pa' MoAenb [poqecca AeneHI4t f,Apa aToMa ypa*a; Susu.recrux BeJrvqr4H:
rIorJIorIIeHHat,4o3a I.I3nyqeHrlt, xos$(fraqI4eHT KaqecrBa, gKBr4BaJreHTHar Ao3a, rrepr4oA
ronypacrraAa;

-yI\{eHI{e 
[pIrBoAI{Tb rIpI'IMepbI u o5r'sclr'slrr ycrpoftcrBo n [pr4Hrlun 4eftcrnzr rexHr4rrecKr{x

ycrpoficrn IlI ycraHoBoK: cqerrruK feftrepa, ]KaMepa Bnnrcoua, ny3brpbKoBrur KaMepa, f,repHbr[
peaKTop Ha MeAJIeHnrx nefrpoHax;

-yMeHI{e 
I'I3Meptrb: MolqHocrb Ao3bI paAVoaKTr.IBHoro r43JrfreHr,rs 6rrrosrrr\,r Ao3r.rMerpoM;

-3HaHI'Ie 
(poprr'rylupoBoK, rIoHLIMaHIde cMbloJra v yN{eHVe rrpr{MeHrrb: 3aKoH coxpaHeH}r-rx

MaCcOBOIo qLICJIA' 3aKOH COXpaHeHLIs.gapfl,lllL,3aKoH paAI,IoaKTIiBHOIo paCrraAa, rrpaBI,InO cMe-
IIIeHI1IS;

-BnaAeHI{e 
3KCIepI'IMeHTaJIbHLIMI,T MeroAa.r{u prccJreAoBaF{qrs.B npoqecce r.r3rreHprt

3ABVCI4MOCT}I MOIIIHOCT}I LBNTIEHI4' TIPOAYX:TOB PACIIAIA PAAOHA OT BPEMEHII;

-IIOHI,IMAHI,IE 
CYTI{ 9KCUEPI4MEHTAJIbHbIX METOAOB I{CCNEAOBAH]a'-..c.IACTUI\:

-yMeHI4e 
I'ICrIOJIb3OBarb [onyqeHHbre 3HaHr{r B rroBceAHesHofi xusHr.r (6rn, gKOJrOr[r, oxpaHa

oKpyxaroqeft cpe4n, TexHr.rKa 6esonacuocra v 4p.).

B TeMe Crpoenne rr 3BoJrroqus BcereHuoft

-npeAcTaBJIeHI4e 
o cocTaBe, cTpoeHrII{' [poI4cxoxleilvl:ar4Bo3pacre Conneqnoft crrcreMhl;

-yt!{eH}Ie 
npl4MeHtrb Quszuecrue 3aKoHbI Ans o6r.f,cHeHl,rr.qBr,IXeHLrt [naHe'r Corne.{Hofi

cvcTeMhI;

-3Harb, 
tITo cyrqecrBeHHbIMI'I flapaMerpaMfl, orJrl4qalorlr4Mpr 3Be3AbI or rIJIaHer, rBJltlorct rlx

Maccbl I4 I'IcroqHrIKr'I gHeprI4H (repvor4epHbne peaKul,Ir4 B HeApax 3Be3A r{ paAr{oaKTr{BHbre
B HeApax ulaner);

-{paBHI4Batr (fusuvecKue I{ op6uransnble napaMerphr rrnaHer geunofi lpyfinbr ccooTBeTcTByIoIqI4MII rIapaMeTpaMLI [naHeT-rI4raHToB 14 HaXoAIITb B HLIX o6rqee u pa3n[qHoe;
--o6rscHsrb cyrb sQQexta X. ,{onnepa; SopuynrlpoBarb u olrscssrb cyrb 3aKoHa 3. Xa66na,3Harb, qro 9TOT 3aKOH flBVIIlCs, gKCrIepIZMeHTSLJIbHbrM rIoATBepxAeHr,reM MoAenu HecrarlploHapuofi
Bcelesnofi, orxpurofi A. A. Opuaruror.



O6qnuu npeAMerHbrMlr pe3yJrbraraMrr o6yreuux rro AaHHoMy Kypcy f,BJurrorcr:

-yI!{eHr'Ie 
rloJlb3oBarbc.f, MeroAaMI,r Haf{Horo r{ccneAoBaHus, swrc:Huir npr4poAbr: npoBoAr{Tb

Ha6rroAeHlrt, rIJIaHI,IpoBarb I,I BblrloJrH.rrrb gr(c[epr,rMeHTbr, o6pa6urur"uri paryn"tu."r r.r3Mepe-
nIEft, npe4craBJltrb pe3ynbrarbl usuepenufi c rloMolrlbro ra6nzq, rpaifnron u $opryryn,
o6uapyNunarb 3aBr4cLrMocrI,I Mexry Susuu,ecruMr4 BeJrr.rquHaMpr, o6r.scHsrr paryn"rut", t
AeJraTb

BbrBoAbr, orleHr.rBarb rpaHllrlbr rrorperxHocreft pesylrraroB usrr,repeuuft;

-pa3Burl4e 
reoper[qecKofo MbIIIrJIeHr,rr Ha ocHoBe (foprrluponaHu.s yN{eHr4fi ycrauauuBarb

Qarrrr, pa3nl4qarb rlpuquHbl I{ cneAcrBl,rr, arcrroJrr3oBarb Sraslr.recrze MoAeJIlt, BbrABr.rrarb ru-
rlore3bl' orblcKnBarr Ia SoprraynupoBarb Aox:irareJrbcrBa BbrABt4Hyrbrx rr{rrore3..

COAEPXAHI4E YIIEBHOf O TIPENMETA

1. 3anonrr nran*rogeficrBns r.r ABrrrneHnr re.rr (30.r)

MarepzanrHarl ToqKa. Cucrerrla orcqera. flepeueqenue. Cxopocrb rrprMonzuefinoro
paBHoMepHofo ABr{Xeuur. rlpauonznefinoe paBHoycKopeHHoe ABr.rxeHr,re:
MrHoBeHHaf,cKopocrb, ycKopeHl{e, IlepeMelr(eurze. fpa0uKLI 3aBr4cr4Mocrr,rKlrHeMarr4rrecKr.rx
BeJILIqI{H oT BpeMeHV npu paBHOMepHOM rd p,aBHoycKopeHHOM ABr.rxeHr.ru. OruoczreJrbHocTb
MexaHl{rlecKoro ABI'IXeuur. feoqeHTpuqecKaJ{ LI reJrr{orIeHTpI,IqecKUI cr4creMbl Mprpa.
ZnepuuanbHilI cllcreMa orcqera. 3axonrr Hnoroua. Ceo6o4uoe naAeHr,re. Heseco1,{oc*. 3axon
BceMl4pHoro rtroreHl'Ix. [I'Icr<yccrBeHHLIe clryrHraKr4 3eunu.]1 Zunynrc. 3aron coxpaHeHus
IaMlynbca. Peaxrprnnoe ABVlKeHrre.
OPOHTAJIbHbIE JIAEOPATOPHbIE PABOTbI
I . I4ccneAoB aHr.re paBHoycKopeHHoro .{Br.rxenr4r 6es Haqanr -
noft cropocru.
2. I4svepenue ycKopeHras ceo6oAHoro raAerr[{.

2. MexanuqecKue KoJrelanus rr BoJrHbr. 3eyn (l6v)

Kole6arelbHoe ABI'DKenze. Kole6auusrpy3a Ha npy)KlrHe. Cno6o4Hrre xone6aHus.
Kole6arenbHiul cllcreua' Masruur. AuururyAa, nepvoA, rracrora xore6anufi. [faprraonraqecK]rexore6anIa.f,]. llperpaIqeulle gHeprr4u npr4 ro.ne6areri"or 4""* elvrlr.3aryxaxrrqze Kore6arry.s.
BuuyN4eHurre xole6aHr4s,. Pegouanc. PacnpocrpaHeHze xone6asufi 

" 
ppy.nx cpeAax.

llouepe'rurre ra flporonbHble BoJIHu. ,{ruua BoJrHbr. Cnssr Anr,rHbr BoJrHbr co c6opocr6ro ee
pac[pocrpaHeHl'It r nepl4oAoM (uacrorofi). I]nyrconue BoJrHbr. Cropocrr 3ByKar. B"rcora, reu6p
14 fpoMKocrr rnyrca. 3x_o. 3nyronofi pe:ouaHc. [zurepoepeHrlr{.s snyra].
OPOHTAJIbHA' JIAEOPATOPHA' PAB OTA
3' I'Iccne4oBaHLIe 3aBI'IcI'IMocru [epLIoAa I,r qacroru cno6oAnrx xone6anrafi rrazurru4Ka or.IIJrr.rHbr
EIO HI,ITI,I.

3. 9.rrercrpouarHr.rrHoe nole (20u)

o4Hopo4noe I{ HeoAHopoAHoe MafHlrrHoe [oJre. HanpannenLre roKa r,r HanpaBJreHpre.nrEnuft ero
MarHHrHoro rIoJLs. flpaezlo 6ypanvuxa. O6rrapyNeHlre MarHr{rHoro norx. flpaeuro reseft
pyKI'I' LluayrcluxMarHlITHoro IIoJIt. MarnzrHrrft noror.onurnr oapa4e.a. OnexrpoMarHr{THa,
lrHryKIII4t' Hanpaelenue I'IHryKIILtoHHofo tclxa. llpanrro JIeHrIa. .fuenze caMouHryKrlr.ru.
repeueuurrft ror. feseparop nepeMeH'oro roKa. llpeo6pa:o Ba'vrs.eHeprr{rr B
3nexrporeHeparopax. TpaHc (f opuarop.



flepegava gJleKTplrqecxofi ouepr:rraHapacctorHr4e. 3rerrpoMarHr,rrHoe rroJre.
3lexrpouarHl4THble BoJIHrI. Ctcopocrr pacrpocrpaneHlt.fi gneKTpoMarHr.rrHbrx BoJrH. Brlrsuue
sneKTpoMarHI4THbx IaslyrenHft Ha xI4BbIe opraHll3Mbr. Kone6arelsnrrft KoHTyp. llonyreuue
sneKrpoMarHl'IrHbx xole6asvIfi. Ilpunqzubl paArrocB flsvr u reneBvAeHux, ll4meplpepenqur
cnera.]
3lerrpouarHllTHall rIpLIpoAa cBera. IlpenolureHr,re cBera. Iloragarenb npenoMn eH:vts..

.{ucuepcur cBera. I{nera ten. [Cnercrporparf rr cneKrpocron.] Tznu o.rr""""n"x crreKTpoB.
[Cnertpanrnrrft analus.] flouolqeHve Lr vonycKaHr4e cBera aroMaMr.r. llpoucxoxgeuue
nuneftqarrx crreKTpoB.
OPOHTAJIbHbIE JIAEOPATOPHbIE PA]JOTbI
4 . I4zy uewue .f, B JreHr4s o JreKTpoM arnurno fi lrHAyKur.r H.
5. Ha6nrcaeHr,re cnJrorlHoro 14 rprnefi.rarrrx crreKTpoB I{cfly_
CKAHI,I.f,.

4. Crpoeuue aroMa rr aroMHoro ngpar(19u)

Pa4voaxtraBHocrb KaK cBuAerenbcrBo cJroxHofo crpoenv;t aroMoB. AnrQa-, 6era- uraMMa-
I43nrreHI'I{. Onrrru Pesep@opaa. fgepuasNloAenb aroMa. Pa4uoaxru"rr"ra rpaupaqeHr..rq
aroMHbx a4ep. CoxpaHeHI'Ie 3aptAoBoro 14 l[accoBoro ql,rcen npr4 trIepHbx peaKqr.rrx.
3xcnepuueHTaJlbHble MeroAbI LIccJIeAoBaHr,rf, qacrr.rq. flporouuo-ueftrpouuar MoAenb sApa.
oragzqecxufi crrlrrcl3aptAoBoro I{ MaccoBolo quceJr. Z:oronrr. llpanuna cMerrleHr.rr 4nx anrQa-
z-6era-pacna.4a rIpI4 tAepHbrx peaKlll4flx. Sueprur cBr3t4 qacrurl B rrpe. ,{ereuae rAep ypaHa.
I-{enuaa peaKllut. Agepuat 3HeprerlrKa. 3xororu.recKr.re npo6neuu ploo*, aroMgb1;1
gneKTpocraHqzfi . r{osunrer-
pvx' flepuoA [on]pacnaAa' 3aroH paAI4oaKlHBHoro pacna4a.BnvrflHtepaAr4oaKTLtBHbrx
uslyreHlafi Ha xI{BhIe opraHrl3Mbl Teprvrox4epHarr peaKrlus. Zcro.rHrur ,"ap1"u Comrqa u
3Be3.rL

OPOHTAJIbHbIE NAEOPATOPHbIE PABOTbI
6.14 paAr{arlr{oHnoro $ona Ao3r.rMerpoM.7.I4 oMa ypaHa no $oiorp a$uurpeKoB.
8' o aAa HaxoArrqpxctr B Bo3Ayxe npoAyKToB pacnaAa r*a paAoHa.
9.r4syrc."we rpeKoB 3aprxeHHbrx tracrr.rq ro roroBbrM Qororpa$uxu. 

-

5 Crpoenne r.r oBoJrrorlus BcereHHofi (7u)

Coctan, crpoeHlle u [po[cxox,4eHl,Ie Comreqsoft crrcreMbr. Ihauerrr r.r Muurbre rela Corue.rHofi
cl{creMbl' Crpoenze, I{3JrrIeHIze I,I gBoJIIoIIr4 a Connqa L 3Be3A. Crpoenue r,I gBoJrrorll4t
Bceleuuofi.

Pesepnnoe npe*rn (9v)



KAJIEHIAPHO.TEMATI4TIE CKOE TI"IAHIIP OBAHIIE 9 KJIAC C

Nb yporca

T€Ma ypoKa
,(ara

rInan @arcr

I Marepr,tamnaq roqxa. CucreMa orcqera.
2. Ilepeuerqenne
J. OupeAelenue roopAraHarrr ABr,rxyrqerocfl TeJra.
4. llepeM erqeHze nplr np.f, N,rorzrrefi nou paBHoMepHo, a"r*r*-
5. flps^aor,HefiHoe paeHoycxopeHHoe ABr{xetr"e. ycnop."r.,
6. Cropoct nprMonr{Hefiuoro paBHoycKopeHHoro ABr.rxeHr4r.

fparbur cropocru
7. floArorosrca r esoluoft xoHrpolruoft paOor.
8. BsoAHas xoHrpomHaq pa6o:ra
9. Pa6ora nar ouru6rauu.
10. llepevreqeHr.re npfi npsMo Jrr4 Heft nou paBHoycKop eHHoM

,[BI{XEHI,II,I
1l llepevreuleHr{e reJra [pr{ npfl Molunefi nov

ABr4 xeHlrrl 6eg Ha.ranrnoft cxopocru
paBHoycKopeHHoM

t2. Jla6oparopnax pa6ora No

ABIzxeHI,Ir 6es Ha.ranruofi
I <<IzlccleAoBaHue paBHoycKopeHHoro
cKopocTt4 >>

13. PerueHtle gaAa.r. _
. OrnocnreJrbHocrb,rlBrrxeHrn.
<flepelreuleuue>

CaMocrosrenbHarr pa6ora J\b 1
14.

15. Znepqual'rlre czcrenau orc,ratuffi
16.
17.
18.

19. ABIIDKeHLIe TeIa, OpoIIIeHHOrrC BepTLIKaJrbHo BBepx.
HeeecoMocrs

20. Jla6oparopuar pa6ora J\! 2 .((ZguepeHr{e ycKopeHu,
cso6o,4noro [areHr.rr >>

21 JaKOH BCeMI4pHOTO Tfl f oTeHr,r.rl
22. ycKopeHne cno6oAnoro rraAeHx, na 3enale r{ Apyrux ne6ecHrx

TEJIAX.

r rp-rrMon[HeraHoe 14 KpI4 BO Jrl,rneft no e rBrrxeHr.Ie.,{nzxenze rena
go oKpyxHocrr.r c rrocrorHHoft no naoAynro cropocruo. 

_
TCIIIEHI,IC 3ANAII

oHbr B3ar{M o I.eitcrnus n
ABr,IXeHI,II rel))
tsaoora Han ouI,I6KaMn

24.
25.
26.

27.
28.
29.

30.



31 Kone6arenrHoe IBr{xeHLre. tlso6o.[Hbre xore6an[s
32. B eru.rzHrr, xapaKTepI4 3ylorqze xole6areJrbHoe,rIBr4 xeHze
33. Jla6op arop naa p a6 or a }lb 3 .(( IrI c c JreAo B aHr.r e 3 aB r,rc r4Mo crr

nepr4oAa u qacrorbr cno6o4Hrrx xole6aHufi MarrrHr{Ka or.rlJrr.rHbr
ETO HIITI,I>>

34. 3 aryx aroulne role6 anr.rg. Br,rnyxAeHHbre rore6anu_s.
35. PegoHanc.
36. Pacupocrpanesze rone6anuft B cpeAe. Bommr.
37. ArraHa eorHH. Cropocrb paonpo crpaHeHr.r.rr BoJrH.
38. Peurenze 3ara.r.
39. I4croqHraxn 3ByKa. 3nyronrre xone6auus.
40. Brrcora, lrenr6pl rE rpoMKoc:fb 3ByKa
4t. Pacnpocrpanesue 3ByKa. 3nlrconrre BoJrHbr.
42. Peruenue 3a!'aq. flo4roronra K KoHTpolrnoft pa6ore J\!2.
43. Konrporru as pa6 or a Ns 2 <<: MexaHr.rrrecKr{e role6anus z

qe4Hbr. 3nyx))
44. Pa6ora na,u ouru6xauu.
45. OrpaNenue ssyr<a. 3nyronoii pesonanc.
46. 3aqura [poeKToB rro reMe <MexaHu-recKue xole6auzs lr

qommr.3nyr>

47. MarHursoe noJre
48. Hanpauenne rorca Lr HarrpaBJleHr4e rrurruit efo MarHrrrHoro rroJrrr
49. O6napyxeHrre MarHzrrroro rroJrr no ero .ueficreuro Ha

enexrpz.recrufi ror. Ilpaguro lenoft pyKr4.
50. I4Hlyrqus M arHr.rrHoro rroJrr.. Maruurnufi uorox
5l Peurenr,re 3araq.
52. .fsreHne srerrpoNlarHr.rrHoE uu4yrquu.
53. Jla6oparopuar pa6ora J\b 4 <KZsyqeHpre rBrreHr,r,

grexrpoN{arHr,rrHoft zH.qyxrlrzru))
54. HanpasreHue LruAyrflIuoHHo ro roKa. flpanulo Jlenua.
55. -f, sreHr4e car\do r4 HAyKrIr.r u.
56. lloryrenue H lepeAaqa [epeMeHHoro sneKTpr{qecKoro roKa.

Tpauc-
tbopnrarop

57. 3lexrpouaruuruoe nole. 3JreKTpoMarHr.rrHhre BoJrHbr
58. Kore6arelrnrrfi KoHTyp. llo.nyreune sneKTpoMarHut rHbrx

rore6aunfi
59. IlpIarrqlrnrr palzocnssn u re.rreBuAeur.rs.
60. 3nexrpouarnzrnas npupoAa cBera.
61 llpelounenpre cBera. Ozga.{ecrzft cuucl rroKa3areJu

nperovreuus. A[cnepcut
Usera rer.62.

63. Trlnrr ontI,r.recxux cnerrpog
64. Jla6oparopuax pa6ora J\b 5 <<Ha6nroAeHr4e crrnorrrHoro u

nzHefi.rarrx cneKrpon cnycxa:riur)) _flouorqeu ve 14 ucny cxaHr.re oBera aroMaMv.
flpolrcxoxAeHze rruefi .rarrrK crreKTpoB.

65.



66. Ca\aocrogremHaq pa6ora Nl2 < OrerrponaaruzTHoe rroJre>
Crpoer{ue arotra r.l aroMHoro flApa (20.racon)

67. PaguoarruBHocrb. Mo.uelu aroMoB
68. Palrao axtusHrre upenparqeHr.I.f, aroMHbrx rAep.
69 Srcnepuuenranrnrre ueroAhr 14 ccneAo Bauvrs. qacrrrrl.
70. Jla6oparopuar pa6ora J\b 6 .((ZglrepeHve ecrecrBeuHoro

palvaquonsoro 0ona Aoguuerporr,r ))
71 Orxpurne nporoua u uefirpoua.
72. Cocrag aroMHoro sApa. -grepHhre clrJrbr.
nat). Sueprur cs.ssu. Aeabexr r{acc.
74. Aenenne s,qep ypaua. I{ennaLf, peaKrlur.
75. Jla6oparopHarr pa-

6ora Jtlb 7 ((I,Isyreuue AeJrerrr{t
Sororpa6ran rpexos))

fApa aroMa ypaHa rro

76. -f, 4epurrft peaKrop. llpeo6pas oBaHr,re BHyrp eHHeft euepruu
aToMHbX r,qep B gleKTpr.FrecKyro gHeprlrrc. ArovHas
SHepfeTr{Ka

77. Buonoru'recroe Aefi crBr.re paAlrarlzz. 3 arcon paAr4 oaKTr{BHoro
pacrraAa

78. TepN,rosAepua{ peaxqus
79. Penreune sa1aq.

€TOMHOTO fl\pa>>

floArorosx€r K K.p. No3. <CrpoeHr,re aroMa r,r

80. Konrpomuas pa6ora Jlb 3sC$oenue aroMa u aroMHofo ,Ana)--
81. Pa6ora na.{ onru6raruu.
82. Jla6oparopuax pa6ora J\! 8 (: OqeHKa rreplroAa rrorryp acraAa

HaxoArrquxcr B Bo3Ayxe [pcrAyKToB pacnaAa rasa pa.uona)).
83. Jla6oparopuar pa6ora Ne 9 <Kl4syqeHre rpe-

KoB 3apf,xeHHbrx qacrr4rl rro roroBbru $oro_
rpatbzsu))

84. Pe'renue ga,4a.r. floAroroBKar K Eroroeoft oo"rpon"nofi pu6ore,
85. l4rorosar xoHrporsHaq pa6ora uo Snsure
86. Pa6ora na4 ourz6rauz.

87. Coctan, crpoenue z npo'ucxoxAeHr.re Coffre.r'ofi cracreurr
88. Bolrrupre [JraHerbr ColHequofi cr{creMbr
89. Malue rena ConHe.rHoft crrcreMbr
90. Crpoeuue, lagrfrenze u esolllqllkrr Corrnqa r.r 3BesA
91. CrpoenrEe u esorroqrz.f, BcereHnofi
92. floeropeHze
93. 3axmoqurcJrbHoe 3aH.flTrae rro reMe <CrpoeHze BceleHsofi>

P,erepn-9q
94. -102 pe3epB
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