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HOpMaTr4BHbrMr,r AoKyMeHTaMrr :

I @esepanrHufi :axou P(D (06 o6pa:onauare n Poccnficxofi (Degepaqnz >> or 29.12.2012r. Ns 273.;2' (De4epa"r6uufi rocyaapcreeHurrf o6pasonarenrHrrfi craHAapr ocHoBHoro o6ulero o6pasoraiux;3' Aeropcxoft rporpaMMoff ourosuoro o6ulero o6pasonauur no Svsuxe pins.7-9 uou.aou (A.B.
ll€prrurxuH, H.B. @unonosu.r, E.M.fyrHzx, M., <[po$a>,20iS r.);

B ocHosHofi rrrroJre Su:ura rir s.craercfrc7 no 9 rnacc.
qacoB, B ToM rrr.rcre n 7,8,9 xnaccax uo 6g yle6Hux qacoB

Y.{e6HHft rJraH cocraBJr{er 204 yue6nux
pr3 pacqera 2 yle6uux qaca B HeAenro.

Ilnaunpyeubre pe3yJrbrarbr ocBoeHlre yvednoro [peAMera.

JluquocmubrMu p.'3ynbraraMl{ o6yreriux $ra:zre s ocuosHoft rrrKone {BJr{roTcr:
' cSopr'rrEpoBaHHocr6 no3HaBareJIbHbIX r{HTepecoB Ha ocHoBe pa3Bvrrufl, rrHTeJrJreKTyanbH6rx 14

TBopirecKr4x cnoco6nocrefi yqarrluxcr;

' y6exgeHHocrb B Bo3Moir{Hocrr rlo3HaHr4rr nprzpo.qbr, s ueo6xoAnMocrr{ pa3ryHoro
lIcrIoJIb3oBaHkI{ 4ocruxenuft HayKI4 w -rexnonornfi 

EJrfl 4alrnefinrero pa3Byrrvta
qenoBerlecKoro o6rqecTBa, yBa)KeHIle K TBoprIaM HayKr{ r,r rgxH}rKu, oTHoruegr,re r drzsnKe xar
sneMeHTy o6uleuenoneqecxofi KynbTypbr;

' caMocro.[TeJlbHocrr e npno6pereHlll4 HoBbIX sHaHHfi I4 npaxTl,Iqecrux yrvteHzft;
' roroBHocrb K nu6opy xcll3HeHHoro rrytu B coorBercrBuu c co6creedHrrMr4 r4HTep ecaM1 u

BO3MOXHOCT.TTMI4; s

' MorI'IBauIrt o6pasonarenruofi AeflTenbHocra rrIKoJIbHrIKoB Ha ocuoBe Jrr,Ir{HocrHo-
opr,reHTrrpoBaHHOf O noAXoAa;

' $oprrrupoBaHl4e IIeHHocrHbIX orHollreHuia Ap,r K ,Apyry, )rur.rreJrro, aBTopaM orrcprnur u
u:o6pereuufi , pe:ylrraraM o6yreuux.

' BocIIIrraHue poccHficrofi rpaxAancKofi IaAeurz.{Hocrrr: narpr4orrr3Ma, yBaxeHraa x Ore.recrny,
npournoMy tr HacroflIlleMy MHofoHaII[oHaJrbHoro HapoAa Poccurz; oco3HaHr{e csoel
3THHr{ecKofi npuKagnexuocrl,I, 3HaHIre Lrcropvpr, r3blKa, KyJlbrypbl cBoero Hapo4a, cBoero
Kpa.f,, ocHoB KynbrypHoro HacJreAr.r.f, HapoAoB pOCCArz u qeroBeqecrBa;

MemanpeduemHbriltu p*ynbrarauu o6yreunx $uszre s ocuoagofi [rKorre.fiBJrrrorct
' oBJJaAeHIre HaBbIKaMI'I caMocrotreJrbHoto npHo6perenux HoBbIX 3uayuit, opraHg3al{apl

yre6uoft .{egreJlbHocrl'I, nocraHoBKl,r qerefi, rrJraHnpoBaHr4r, caMoroHTpors u oqeH1r4
p*ynbraros ceoefi AeflTeJIbHocru, weHusMI4 [peABuAerb Bo3Mox{Hbre pffiynbrarbr cBo14x
geftcrnuit;

' IIOHI{MaHLIe pa3nl4'rafi I\'{eNAy IzcxoAHblnau SaxrauI4 LI rI4rIoTe3aMI4 or, t'"66b.rIcHeHI4r.
Teoperur{ecKllMll MoAeJrtMI4 vr peaJrbHbIMI4 o6texranau, oBJIa,qeHLIe yHrrBepcaJrbHbIMLI
yre6ururlu Aeficrsz.flNavr Ha nprrMepax rr4[ore3 rna o6'sxcHeHrlr r43BecrHbrx Sarcron ra
9Kcrlepr4Mentanrnofi npoBepKl4 BbIABI4raeMbIX rr4noTes, paspa6orKrr reopeTr{qecKr,rx uo,{enefi
npoqeccoB utlu swrenwfr:

' QoprrarapoBaHl4e ymennfr Boc[pkIHHMarb, nepepa6arHsaru r4 npeAbrBnarr nnQopMarlr4ro B
crosecHofi, o6pasHofi,. cuMeorzqecrofr $opuax, aHanr43irpoBarb u nepepa6arbrBaTb
rIoJry reHHyro uu$oprraaqrlro B coorBercrBt4n c rrocraBJreHHbrMlr garavaMr4,BbrAeJrrrb ocHoBgoe
colepxaHl4e [potII{TaHHOTO TeKCTa, HaxoAI{Tb B HeM OTBerbr Ha rrocraBJreHHbre Bollpocbl LI
I,r3JrafaTb ero;

' npao6pereHl4e oEbITa caMocrotrenbHoro [olrcKa, alanu3a vr or6opa uH(poprraaquu c



ucrotIL3oBaHI4eM pa3nl'Ir{Hblx I'IcroqHHKoB I,I HoBbIX I4H$opMarlr4oHHbrx rexHoJroruil lnn
pelrreHr4r tro3HaBaTeJIbHbIX 3AAaq;

' pa3BI4Tue MoHoJlorI4-recroft fi rrrafiorprqecxofi pequ, .wrenprr BbIpDKarb cBor.r MbIc rvr Lr
cnocooHocrlr BbIcJryIuHBarb co6ecernuKa, rroHnMarb ero rorrKy gpgaufl, npr4HaBarb flpaBo
Apyroro qeJroBeKa Ha T{HOe MHeHHe;

' ocBoeHl4e rlppleMos Aeficrsuft e HecraHAaprHLIx curya\vrflx, oBJIaAeHr,Ie 3Bpr.IcrrIqecKI4MI4
MerolaMtr pe[reHr{s npo6lerra;

' Sopn'rupoBaHlre yn'reHrEfi pa6orarr B rpyflrre c BbrrroJrHeHrreM pa3nvqHbrx coqr4aJrbgbrx ponefr,
npeAcraBJlflTb 14 oTcTaI{BaTb cBon B3rurr4rr n y6exhe%ns, Becrr4 Ar4cKyccrrrc.flpe4uernue pe3yJlbramt o6yreuur Szszxe s ocnosHofr rrrKoJre npeAcraBJreHbr B co.qepl6aH6r4

Kypca rro TeMaM.

Bnetenue (4 q)
oHsnxa - HayKa o npl,IpoAe' ousu'{ecKl4e rBJreHns. QugurrecKr4e csoficrsa ren. Ha6moAeHr{e r4
orrlcaHple $zsuuecrnx -ssreHuft. @Hsll.recrl{e Berr4rrr4Hu. ?Isrrnepeuux $usnuecKrrx BerEquH: AJrrrHbr,
BpeMeHI'I, TeMneparypst. @agzqecrze npu6opu. Mex4yHapoAHar cr4creMa eAr.rHr{rl. To.{Hocm n
norp emHo crb rB M ep eHufi . (Dplsuxa r{ TexHr,rKa.

OPOHTAJIbHA' JIAFOPATOPHA' PAEOTA '.l. OnpeaeJreHr.{e rleHbr Aerreurzx H3MepHTeJrbHofo npz6opa.

rrp e d n em n uM u p esyn b m am aM u o 6yrenux no,qannofi TeMe .{BJr*orc, :
. IIOHIIMAHUE $ASVVECKI,IX TEPMI4HOB: TEJIO, BEIIICCTBO, MATEP]afl;
t yMeHI{e npoBorl4Tb Ha6nroAenzx SusnvecKI4x rBJreHrafi; ra:rraepmr (pusuuecKr4e BeJrr.rqr.rHbr:

p accTorHr4e, frp oMexyro K Bp eMeHV, TeMrrep aTypy;
' BtIaAeHI4e SKCleprrMeHTaJIbHbIMIr Mero.{aMa }rccJleAoBaHrr-f npr4 orlpeAeJreHr4H rleHr,r I{eIreHUfl.

rrrKanbr npu6opa H norperrrHocrr4 lr3Mep eHufl;

' rIoHI{MaHI4e ponn freHblx naruefi crpaHbl B pa3Brrr?rr4 coBpeMeHHofi Qrzsuxz Lr Brrr4flH1rLr Ha
TexHr4lrecK uit u co4uanrnnfi rrp orp ec c.

flepnouauaJrbHbre cBeAeHr{fl o crpoeHr{r.{ nerqecrna (6 u)
crpoeHue BellrecrBa. onrtrrt, AoKa3blBaroqlre aroMHoe crpoeHrae BerrlecrBa. Tennonoe ABH)r(eHr4earoMoB I4 MoneKyJr' BpoyaoncKoe ABI'IXeHne. [z$Sysux B ra3ax, x$4AKocrrx rr rBepAbrx reJrax.
BsauuoleficrBl'Ie qacrl'Iq BeluecrBa. Arperarnrre cocro.f,Hr4f, BerrlecrBa. MoAeuu crpoeur.rfi TBep.ubrx
TeJI, xunKocrefr z ra3oB. O6rxcneurEe cnoilcrn fa3oB, xzAxocrefr r{ TBepAhrx ren.r*u or"o"a
MOJreKyJIrpHo-Kr.rHeTr,rqecKrax npe.4cTaBJrennfi .

OPOHTAJIbHA' JIABOPATOPHA' PAEOTA
2. Onpelenesr4e pa3MepoB MaJrbrx ren.

Irp e d n e m n w,vt u p 6 yJt b m am (u/t u o 6yreHrax no 4aHnofi TeMe .,rBn.,rrorcJ{ :

' II0HIIMaHITe u cnoco6nocrs o6r.qcHxrr Susuvecxue rBJreHr4r: 4rzQ$ysua, 6o6uras
CXIIMAEMO CTb IA3 OB, MaJIAfl. CXTI,IMACMOCTb XI,I.4KO Cr EiI U TB EPAbIX TCJI;
BnaAeHrre SKCnepI4MeHTaJIbHEIMLI MerolaMr4 r4ccJreAoBaHvfr npv onpeAeJreHr.rr4 pa3MepoB
MANbIX TEII;

TTOHI4MaHI{e IIpvrIHH 6poynoncroro ABlDlce:n:afl, cMaquBaer4flH HecMaqr4 Balr4s.Ten; pa3nr4r{t4, B
MoJreKyJrrpHoM crpoeHur4 TBeplhrx reJr, Nu,qrcocrefi r4 rasoB;

Co4epxaHne Kypca.
7 xnacc (68 vacon, 2,taca n uegenrc)



yMeHI{e noJlb3oBarbcn CU 14 nepeBoAr4Tb e$vr:rtullbl r,BMepegr{fl Or43r.rqecKilx BeJrr4sHH B
KpaTHbIe a AonbHhre eAr4Hrrrlhr;

yMeHrIe I4c[onb3oBarb rIoJI) reHHbIg 3Hanr4r B noBceAHennofi xH:Hu (6rtr, gKoJrog4r, oxpaHa
oKpyxarcueft cpe4rr).

BranuoAeiic'rBr,rs ren (23 u)
MexauF{ecKoe ABI4xeHue. Tpaerroplrs. Ilyrr. Paruonaepuoe r{ HepaBHoMepHoe ABr{x{eHr,re.
C*xopocrr. fpa{rnxu 3aBr,rcr4Mocrrr npu u,Morylx cKopocrr{ or BpeMeHr{ rBrDKeHufl . kluepuut.
tr4neprnocrb ren' B:auuo4eficrBl4e ten. Macca tanu. lisrapeHr.re Maccbr rena. rrorHocrb BerrlecrBa.
Cuna' Cunar{x(ecrl'I. Cuna ynpyroctn. 3arou fyra. Bec reua. Cexsr Me)Kry cnnoft rffKecrrl }r
Itaccofr rela. Cuna rflKecrI4 Ha Apyrzx [Jlauorax. {znauorraerp. CnoxeHrre AByx cr.rJr,
HanpaBJIeHHbIX IIo o4rofr npln'roit. PaegoreficrBylouaq AByx cr{Jr. CunarpeHvm. @Hsu.recxa_fl
npl{poAa He6ecnux ren Conne.rHoft cr4crel\4H.

OPOHTAJIbHbIE JIAEOPATOPHbIE PAEOTbI
3. I4snrepenre Maccbr rena Ha pbrrraxHbrx Becax.
4. I4slrepenne o6renaa rena.
5. Onpeleneru{e [JrorHocrr4 TBgpAoro reJra.
6. fpaayapoeaHr{e rrpyrltprHbr vr r.r3MepeHr4e cvn AuHaMoMerpoM.7. IrlsuepeHve cunbr rpeHu{ c rroMorrlb}o AHHaMoMerpa.

Irped.uemrtbtrnu p*ynbmamatuu olyrcHr.rr ilo AaHrioft TeMe sBrrrorc,:
' noHlrManvre u cnoco6uoctr o6r.scHarr Qusz.tecxue f,BJIeEIr.rI: MexaHr4qecKoe nBLIXeHI4e.

paBHOMepHoe Ir HepaBHOMepHoe ABr,rxreHr,re, r4HeprlHfl, BCeMr{pHOe rrforgHkre;
' yMeHI'Ie II3MeptTb CKOpOCTb, MaCCy' CVIy, BeC, CIIIy TpeHUfl CKOJIbIKeHI,Ix, CvIily TpeH[Ig

KaqeHu's' o6teru, nJlorHocrb rena, paBuoAeficreyroqyro AByx cun, geitc.tByrorrJgx Ha reJro r.r
HanpaBJreHHbrx B oAHy 14 B [poTr4BOnOJrOxrHbre cTopoHbr;

' BIaAeHI'Ie 3KcnepI4MeHTaJIbHLIMH MeTo,4aMI,I I{ccneAoBaHl4.fl 3aBI,IcI,IMocru: npoftAeHHofo [yrr4
or BpeMeHI4' yAnprHeHI4{ rlpyxIrHbl or nplrnoxensoft cI{JIbI, cI,IJIrI Ttx(ecrr,I TeJIa or ero Maccbr,
cI{JIbI TpeHI'It CKOIIb}I(eHI{.tI OT nJIOrrIaAm corlpkrKocHoBeHl4r reJr u crrJrbl HOpMaJrbHofo
AaBIeHu.rr;

' IIoHrrMaHHe cMbIcJIa ocHoBHbIx $usuvecKl,Ix 3aKoHoB: 3aKoH BceMlrpHofo rtroreHlrr, 3aKoH
fy*a;

' BJIaAeHI4e cnoco6arrau BbIrroJIHeHnf, pacqeroB rlpil Haxox{AeHr.ru: cKopocrr,r (cpeauefi
Cr<opoCru), [YTV, BpeMeHI'{' CI4JIbI Tf,)KOCTH, BeCa TeJIa, IJIOTHOCTI,I rena, O6reMa, MaCCbI, CI,IJ]6I
yrlpyfocrr4, panno4eftcrnyrorqefi rByx cHJr, HanpaBJreHHbIX no orHofi upxrr.roft;

' )A{eHI4e HaxoAI4Tb cB'{3b Mexry SusnuectcnMuBeiluqkrHaMr4: cnnoi'trffKecrr4 n.vgccoft tera,
cKopocrl{ co BpeMeHeM rI nyreM, IIJIorHocrI'I Tena c ero uaccofi u o6tevorra, cnnofi Ttxecrlr r4
BECOM TEIIA;

t yMeHI4e rIepeBoAlITr QIlsu'recxue BerHqI4Hhr r43 HecrrcTeMHbrx e CVI uuao6opor;t rIoHuMaHI'Ie npI'IHIIHnos AeficrBkrfi. ArrHaMoMeTpa, BecoB, Bcrpeqarcx{uxc5r B noeceaHeeuofr
x(lI3HI4, Ia cnoco6on o6ecneqenu.s 6esouacHocrr4 npI,I r4x lrcrloJrb3oB aHupr;

' )T\{eHUe I'ICnOJIb3OBarb IlonrreHHble 3:HaHUfl. B TIOBCOAHeSHOfi XUSHu (6nr, SKOJIOrIrfl, oxpaHa
oKpyxarcqefi cpe4u).

{anreHue rBepAbrx reJr, xr{AKocrefi u ra3oB (21u)
[anlenae. ,{aueurae rBep.qbrx reJr. .{anleHr.re rasa.
MoneKynspuo-KvHerrzr{ecKnx rrpeAcraBneuufi . flepe4ava

O6rscHeHHe AaBrrenvrfl. ra3a Ha ocHoBe
AaBneHru ra3aMr,r 14 )Kr,rAKocrruu. 3axon



flacranx' coo6qalorqvecx aocylitsI. Anrroc$epuoe AaBneur4e. MeroAu r43MepeHrrr aruocQepuoro
.4aBJIeHn'fl' Baporr'rerp, MaHoMerp, uopurHenoft xr{AKocrHbrfi uacoc. 3axon Apxuue4a. yrooury
rr raBaHufl. ren. B o:4yxoruraB aHrre.

OP OHTAJIbHbIE JIABOPATOPHbIE PAEOTbI
8' onpeaeJleHHe BbITaJIKIzBarorqeft c[Jr6r, 4eficrnyroq efi uarrorpyxeHHog B xr4rKocrb reJro.9. Blrscueur.re ycnoBrrfi nraeauur reJra B )Kr4AKocrr4.

ITp e d "u e m a wilt u p esyn b tn am (u4 tr o 6yrqHvx no 4anuofi TeMe .f, BJrrrorc.f, :o noHI{MaH}re v cnoco6Hocrr o6lscH.srr Susvuecru e frBrrelvrfr: arrvroc$epHoe AaBJregrre,
AaBJIeHI{e xuAxOcrefi, la3OB I'I TBepAbIX TOJI, IIJIaBaHI4€ TOJI, BO3.{yXOUI ABaHvIe,paCIIOJIOXeHI4e
ypoBHq xI{AKocT}r e coo6qalourl4xc.{ cocyAax, cynlecTBoBaHae Bo3Ayunroft o6oro.{ru 3eumo:
cnoco6rt )n\,{eHbirreHfiflLr w,envnreHr,r.f, liaB]re%nfl; 

{' )rM@HHe I'I3Meptrb: arvocSepnoe AaBneHLIe, ,qaBJreHr{e )KrrArocrr4 Ha AHo r.r creHK}r cocyAa,
culy ApxraMeAa;

' BJIaAeHrre 9KCnepnMeHTarbHbIML Mero.4aMr.r r{ccneAoBaHr4r 3aBvcr,rMocrr4: crrnhl Apxznre4a or
o6teua BbITecHeHHoft relou BoAbI, ycnonnfi ilrraBaHr4fl.TeJra B xr.rAKocrg or Aeftcrnus cznrr
T.f,xecrr4 lr cuJrbr Apxnue4a;

' rloHr{MaHue cMblcna ocHoBHLIx @zsrzuecKlrx 3aKoHoB rr yMeHr4e npr4MeHflTb r4x Ha npaKTr4Ke:
3aKoH llacrall, 3aKoH Apxurrae4a;

. rroHnMaHr.re IpIIHIII,IIOB l]eitctB.v'.
xr.rAKocTHOrO Hacoca, rr,rApaBnuqecKoro

6aponaerpa-dfiepotrna. MauoMerpa, nop[rHeBoro
fipecca u cnoco6on o6ecneqesu"s 6egonacuocrr4 [ppr

I,IX I4CTI OJ]b3 OB AHI4LI :

' BTIaAeHI'{e cnoco6aua BbInonHeHI,It pacrleroB ArrA HaxoxAeH}rr: AaBreHr4{, AaBile1vrfl,
xl4rKocrl{ Ha.4Ho }r creHKI{ cocyla, czlrr ApxHMeAa B coorBercrBr4r,I c [ocraereHHofi zaaarrert
H a o cno B aHrrr4 u cnoJrb3 oBaHI,r, 3 aKoHo B $nsrr<u ;

' )rMeHI{e I4CrIOJIb3OBarb rlonr{eHHbre 3HaHUfl. B rroBceAHesHOfi xugHu (exolorz fi.,6btr, oxpaHa
oKpyxarcqefi cpe4sr).

Padora rr MotrtHocrs. SHeprnr (14 u)
MexaHa'Iecxax pa6ora. MoulHocrr. flpocrbre MexaHr4gusr. MolreHT cr4Jrbr. ycnonz.s paBHoBecr4,
pblrrafa' <3oloroe npaBl4no)) MexaHI4KI4. BtEAu paBuoBecux. Kos$SarIlreHT noJre3Horo Aefictsus
( KnD. 3ueprur' floreuqaan :slas. Lr Klzuerrrqec Kaq gHeprr4r. rp enp arqeHr4e sHeprHH.

OPOHTAJIbHbIE JIAEOPATOPHbIE PAEOTbI
1 0. B rr-scHeurre ycJroBr4rr p aBHoB e ar4n pbrqar a.
11. onpe4ereHr{e KII{ npu rroAbeMe rena rro uarnossofi nJrocKocrr,r. ..y..

t

Irp e d m e m n bw u p $ yJt b m qm ililt t t o 6yreuux no Aasnofi TeMe .f, BJrrrorc, :

' IIoHI4MaHLre v cnoco6nocD o6sscuxrr $zsuvecKlfe .flBJreHrrr: paBHoBeckre reJr, rrpeBpaxleHr4e
oAHoro Br.rAa MexaHu.recKofi gHeprlrr4 B Apyr.ofi;

' )rMeHpIe I'BMep{Tb: MexaHl'Iqecr<ylo pa6ory, Molr{Hocrb, flJreqo cr4Jrbl, MoMeHT cIrJIbI, KIIL
noTeHrllraIbHyro H Kr4HeTrlqecKyro gHeprl4ro 

;t BJIaAeHne 9KcnepI4MeHTarbHbIMI4 MeroAaMrr HccJIeAOBaHI4-fl rrpH onpeAerreiluvl coorHorlreHl4'
ckrrr kr rrJreq, Anr paBHOBeCr4s pblrrara;

' noHpIMaHI4e cMbIcJIa ocHoBHofo $uszvecxoro 3aKoua: 3aKoH coxpaueHr4fl 3Heprrrlr;
' IIOHI{MaHI4e IIpI'rHIII4IIOB 4eftcrenx pblqara, 6lora, Haxnongofi [JrocKocrr.I H cuoco6oe

o 6 ecn e.re Hta.s 6es on acuo crt4 npu r4x 14 crr oJrb3 o B alvrv :



BJIAAEHI{E CIOCO6AMI4 BbIIOJIHCHI,UI PACqETOB AJUI HAXOX( IE]HTIfl.:
MolIIHocrI'{, yclroBrrfl paBHoBecl{x. cuil Ha phlqare, MoMeHTa cvlrbr,

MexaHHrrecr<ofr pa6orrr,
KIA, KrrHerrrqecKoi4 Lr

n oTeHr{rranb Hofi 3H epr krLr;

yI\4eHI4e I4ctIoJIb3oBaTb rIoJIfIeHHbIe gHa]Hvfl. B noBceAHeBHofi xI43Hu (exonorrzx,,6srT, oxpaHa
oKpyxanueff cpeau).

8 n;racc (68 .racon, 2,aaca n uege.tro)
Tenlonrre qBreHufl (23 v)
Tenroeoe ABI4xeHI4e. Tennosoe paBHoBecrze. Teuneparypa. Bnyrpeunxr gHeprrt.s. pa1ota u
Tenflorlepe4aua' TennorpoBoAHocru. KosBeKIII4r. I4:nyreHr.re. KonuqecTBo TerrJrorur. y.uenrHa-fl
TennoeMKocrr. PacqeT KonI'It{ecTBa TenJlorbr npn Tennoo6uene. 3aron coxpaHeHr4r rr npeBparrleHr{,
3HeprpII4 B MexaHHqecKI'IX 14 TenJIoBhIX npoqeccax. flnaenenvre u oTBepAeBaulre Kpr4craJrnr,rqecKvx
rel. VAelrHa-{ TenJlora nnaBnewux. tr4cnapeHrre u KonAeHcarru-s. Kunenze. BnaNnocrb Bo3{}xa;
vaenrHasbeflnora napoo6pa:oBaHl4t. o6rscHeHue n3MeueHr.rrr alperarHoro cocrorHrrr BeulecrBa Ha
ocHoBe MoJIeKyntpHo-KI4HerI'rlIecKI'Ix npeAcTaBnewnfi. flpeo6pasoBatr4e gueprur4 B Te[JroBbrx
MalxltHax' flnurarerm BHyrpeHHero cropaHur. llaponax ryp6rzna. KIII TenJroBoro .{Br.rrareJrr.
3rcolourqecru e npo6neMbr r4cnoJrb3oBaHr.rr renJroBbrx Marrrr{H.

@POHTAJIbHbIE JIABOPATOPHbIE PAEOTbI
1 . CpanHeHIa e KoJlrrqecrB TenJlorbr nprl cMerxr4 BaHLrr4 BoAbr pasHofi TeMnep arypbr.
2. I4svepeHne y.4enbHofi renloeurocrr4 TBepAoro rena.
3. l{:uepenr{e BJraxHocrr.r Bo3Ayxa.

rrpednemubuilu puynbm&m&Mu o6yreunr no ranuoft TeMe flBJlf,rorc.s:
' II0HI4MaHI{e u cnoco6HocG o6rxcHxu $uszvecicne rBJrenkr.f,: KoHBeKrIr.ar, pr3JD/qeHrre,

TennonpoBo.4Hocrb, H3MeHeHrIe BHy{)eHHefi eHepruu reJla B p€yJrbrare re[nonepe 1aqv vnvr
pa6oGr BHeIITHITX cvn? vcnapenze (ron4eucaqnr) H rrJraBJreHrae (ornep,ueuanHe) BerrlecrBa,
oxJI axtAeH Iz e XHAK o cr u rrpv vcnap eEnu, KI4 rI eHIr e, B bln aA eHI4 e p o cbr ;

' ylt{eHlre fi3Mep-flTb: TeMrleparypy, KofiuqecrBo rerrJlorbr, yleJlbHyro rerrJroeMKocrb BeulecrBa,
yAenb HyIo rennory nJTaBJIOHI'I{ B eII{ecrB a, BJIa}I(HO crb B o3Ayxa;

. BJIAACHI4E 3KCIEPT4MEHTAJIbHbIMTT METOTAM]I/I T4CCIICAOBAHI4{: 3ABI,ICI4MOCTI4 OTHOCI{TCNbUOfi
BJrax(Hocrl4 BO3Ayxa or IaBJIeHI{t BoAflHOTO [apa, coAep)Karqefocfl B BO3AyXe npu ganuofi
TeMrleparype; AaBneHI4t HaCbIrrIeHHOro BOA-{HOrO ilapa; orpeAeneHr{r y4eurHofi
TerrJroeMKoCTU BerrlecTBa;

' IIoHr{MaHVe npI4HIII{noB rertcrnux KoHAeHcaIIrzoHHoro v BoJlocHoro rl4rpoMerpoB,
ncl4xpoMeTpa, ABr{raTens BHyrpeHHero cropaHL{s, uaponofi ryp6zHrr v cnoco6on
o6ecneqeuns 6esonacHocrr,r rrprruxucrroJrb3oBatuvr; 

-,,,,
IIOHUMaHT{e cMbICJIa 3aKOHa coxpaHeHrrr rr npeBparrleHr.rr gHepr}rr4 B MexaHr.rqecKr,rx tr
TeIIJIoBbIX rlpoqeccax I4 yMeHr.re nprzMeHrrb ero Ha npaKTr4Ke;

' oBJIaAeHrIe cnoco6air'rrz nrrnoJIHeHI4t pacqeroB AJr.{ HaxoxAeHr.r.fl: y4enrHofi TemroeMKocr}r,
KoJII{secrBa renJlorbt, Heo6xo4IrMoro Ant HarpeBalr4fl. Tefia prilfi BbrAeJrreMoro uM [pI4
oxna)K.{eHI4I4, y4elruofi TenJIorbI cropaHl4r rorrJrr.rBa, yleluroi Tennorbr nJraBJreHr4r,
BJrax{HocrI'I Bo3Ay(a, yAenrHofr TerIJIorbI napoo6pasoBaur4-fl H KoHAeHc a\pv1 KfI[ rennoBoro
.{B14faTenr;

' )MeHI4e I'ICnOJIb3OBarb nonrreHHbre 3]F.a;HUA B TTOBCeAHeSHOft NfiSHll (snonorufl,6brr, oxpaHa
oKpyxarcqeft cpe4u).



S.nenrpuuecKlre flBrreuut (29 u)

3lexrpnsa{Llf T9II:, [Ba poAa 3[eKTpiIqecKI'IX 3apsAon. BgaramoAeficTBl4e 3ap's]KeHHbIX TeJI'

flpoeogHuxr,r, AH3JreKTpvrKlvrrionylpoBoAHvtKuI. 3lerrpu.recKoe rIoJIe. 3arcon coxpaHeHHs

gneKTpuqecnoro .up"gi. ,{enuvrocrb g;reKTpl'ItlecKoro gapfl'Aa' 3nerrpoH' Crpoeulre aroMa'

Onerrpvuecrcufi rolc. ,{eficrnze gneKTpr4qecKoro noJlt Ha 3[eKTppIqecKHe 3aptAr,r. l{croqHI{KI4 ToKa'

OlexrpuvecKar rlenb. Cuna:rora. Slexrpr4qecxoe Harlp"tu(eulre. 3nerrpullecKoe cofiporl4BJleHfie'

3axos ONla Ans )^racrKa rlerrrr. flocneAosareJrbHoe I,I napanJienbHoe coeArrHeHlle IIpoBoAHIrKoB'

pa6ora H MoruHocrb oneKTpr'rqecKofo roxa. 3axou [Noynx-Jleuqa. KoirAencarop' flpanula

6esonacsoc rr4 Trpzr pa6ore c 3neKrporlpu6dpaura.

OPOHTAJIbHbIE IIAEOPATOPHbIE PAEOTbI
4. C6opxa 3reKTpr.rqecrofr rlenu r4 t,I3MepeHfle CUJIbI TOKa B ee pa3[I4tlHbrx )^{acrKax.

5. Irlsrr.lepenile Harrptlr(eHl4q Ha pa3nl{qHblx ) racrKax SneKTpl4qecrcofi qenv '

6. PeryrHporaHl4e cIiJIbr roKa peocraroM.

1. I4strlepeuue CO[poTI,IBneHLIt [poBoAHI'IKa npl4IIOM0IIII4 aMnepMeTpa H BoJII'TMeTpa'

8. Irl:uepenue MoulHocTlr u pa6oru ToKa B gJieKTpl,Irlecxofi laune.

IIp e d n em u btw u p esy Jtb m am s*t tr O6yreHrax nO .qannOft TeMe {BJIttOTct :

! rroHlrMaHHe rr cnoco6nocrr o6rscn.arr $HsuuecKue "gBJIeHlI.u: SJIeKTpI&a\u5' TeJI, HafpeBaHl4e

rrpoBoAHlrKoB gneKTpr4qecKr4M ToKoM, grreKTpwlecxufi ror B MeraJIJIax' 3reKTpI'FIecKI'Ie

trBJIeHH.q C gO3HIILIU CTpOeH1lt aTOMa, .4efiCrsug SneKTpUqeCKOfO TOKa;

. yMeHI{e I13MepqTb: C}Iny gneKTpLItIeCKOFO TOKa, SJIeKTpItqeCKOe HanpgxeHl'Ie, SJIeKTpI{qeCrufi

saps.A, 3neKTpxqecKoe collpoTI{BJIeHI4e;

. BJIAAEHIIE 3KCIEPHMEHTAJIbHbIMI'I METOAAMN I{CCNCAOBAHUfl 3ABI{CI'IMOCTII: CI4JIbI TOKA HA

yracTKe r.Ienrr oT 3neKTpulrecKoro HanpflxeHplq, sleKTpl4qecKoro conpoTl{BneHl',Ifl rIpoBoAHI'IKa

or ero AJII'IHbI, nnoulaAH nollepeqHofo cerreHfit vMaTepvilra;

, noHuMaHr,re cMbrcJla ocHoBHbIx $H:uuecKrrx 3aKoHoB Ir yMeHI4e rlpvMeHtrb I4x Ha rIpaKTI4Ke:

3ar(og aoxpaHeHr4{ oneKTpl,rqecKofo 3apflra,3aKoH Oua Arrs ) {acrKa IIenrI' garon .{xoym-
JIeHqa;

. IroHuMaHlre npr4Hllr,rna AeficrBI{r oneKTpocKona, gneKTpoMerpa, faJlbBaHl4qecKolo gJIeMeHTa'

aKKyMyJrsropa, SoHaprnra, peocrara, KoHAeucaropa, JIaMTIrI HaKaJIIaBaHHI rr cuoco6os

o 6 ecn e'renu.a 6es onacHocrlr rlpll ux I4cnoJrb3oB anrrn;

o BJraAeHXe cloco6aMr,r BbrrroJlHeHur pacqeroB Am Haxox{AeHl{.fl: cI4nbl ToKa, Harlpflx{eHlr-{'

COrrpOTuBneHHt npn napannenbHoM 14 flOCII€AOBaTOJIbHOM CO9AIIHOHHIi IpOBOAHI4KOB'

yAenbHofo co[porr4BleHl4s tIpoBOAHI4Ka, pa6oru fi MoIIIHocrIr SneKTpl4qecKoro roKa'

KOII,IqSCTBa TenIIOTbI, BbIAeJIfleMOTO IIpOBO.UHI'IKOM C TOKOM, eMKOCTI4 KOHAeHCaTOpa, pa6Orrf

3neKTpuqecKoro IIon' KoHAeHcaTopa, gHepruIl4 KoHAeHcaTopa; .., ,

. ) 4eHr4e r{cuonb3oBarb rron1r.reHHble 3HaHI4fl B IIoBceAHesHofi xugHu (exonorufi',6brr, oxpaHa

oKpyxalouefi cpegsl, rexHI{Ka 6esouacHocru).

3lenrpouarnlrrHble rn.xeuun (5 v)
Onur 3pcre4a. Marlrurnoe [oJre. Manrutroe none nptMoro roKa. MarHI4THoe none Kary[rKn c

roKoM. flocrosnnrre Mafgr,rrbl. Marrrnrrroe noJre rrocrorHHbrx MarHI4ToB. Marururnoe llone 3eunu.

BsariN{o,4eicrBr4e MarHr4ToB. ,{eftcrnue MarH?rrHoro rroJlt Ha npoBoAHIaK c roKoM. Slerrpuuecruft

nB14faTenb.

OP OHTAJIbHbIE JIAEOPATOPHbIE PAEOTbI
9. C6opxa gneKTpoMarlkrrav I4cnbITaHI{e ero geficrnur.

1 0. I4Syuenue 3[eKrpuqecKofg ABufaTent IIOCTOf,HHOTO roKa (na rlO4elu).

IlpednemnbtMu p$yJtbmama*tu o6yrenux nO Aaunofi TeMe {BIsIoTCs:



rIoHI'IMaHI're I4 crloco6Hocrb o6b.ficH.tlTb SIBIrqecKfie flBIret:21r.: HaMarHl4qeHgocrb xeJle3a I{
QTaIru, n:aruo4efrcrBl'Ie MarHHToB, ngauuoAeficrBue rrpoBoAgr4Ka c ToKoM u iuarHnrnofr
crpeJrKr4, Iefrcreae MarHr{THoto noJL[ Ha rrpoBoAHHK c roKoM;
BNAAEHI,IC 3KCTICPHMEHTAJIbHbIMI4 METOAAMI,I VICCTIEEOBA]FI]1^fl. 3ABI4CT4MOCTT4 MAIHI4THOTO
gefr.ctyux KaryrrrKr.r or cr4Jlbr roKa B rlenr4;
yMeHI'Ie }rcrloJlb3oBarb [on]qeHHbre 3nanlafl. B rroBce.qHenuofi xrzsuv (eronorzx.,6srr, oxpaHa
oKpyxarcuefi cpe4rr, TexHr4Ka 6esouacuocru).

Cserossre flBreHltq (13 .r)

Zcro'IHzIQi cBera. flpxruonunefiHoe pacnpocr"paHeHr4e cBera. BuAzl,toe.qBr{xegr.re cBerr4Jr.
OrpaxeHue cBera. 3axou orpaxenrr{ cBera. llnocrcoe 3epKano. llpenorrrneHve cBera. 3arcou
npeJIoMJIeHI'It cBera. Jluugrr. (Dorycuoe paccroflHr.re Jrr4H3br. Onrrasecxar cr{Jra JrrrH3br.
tr{so6paxepr4fl', raBaev.rre nrangofi. fnas KaK onrr.rqecKar cucrer4a. OnrraqecKrre npu6oprr.

OPOHTAJIbHA' JIAEOPATOPHA' PAEOTA
I L flonyreuue uso6paxenvfl. ilpkr rroMorrlu JrrrH3br.

frp e d'u em u wM u p e syJt b m am oJ/t u o 6yreuux no 4annoft TeMe rBJr.,rrorcfl :

cnoco6uocrr o6rscH.f,rr SuruvecKr{e rBJreHr.rfi :

noHkrMaHr4e vl

. [p-rrMonzneftnoe
paclpocrpaHeHHe cBera' o6pasonanr4e reurr u nonyrqur4, orpaxeur4e 14 npenoMJreHge cBera;

' yMeHI'Ie Iz3Mep{Tb Qoxycnoe paccrotHlle co6uparoueft nansrr, onrr4qecK)aro cwny ilLr13br;
' BJIaAeHrre SKcnepIzMeHTaJIbHbIMI4 MeroAaMu vrccrellor,aHufl 3aBr4clrMocru: nso6pa)fieHll.g or

pacnonoxeHl4.'I JIaMnbI Ha pa3rutlHbrx paccroflHr4lrx or Jrr4H3br, yfna orpaxeHrrr or yfna
rTaAeHl,'Is, cBera Ha 3epKaJro;

t rIoHI4MaHIre cMbIcJIa ocHoBHbIx SusvruecKllx 3aKoHoB rr )adenr4e npr4MenflTb r4x Ha npaKTr.r6e:
3aKOH OTpilKeHlIt cBera, 3aKOH rrpeJroMJreHr,rf, cBera, 3aKOH rlpflMoJrr,rHefinoro
pacnpocTpaHeHr4r cBeTa;

' pa3Jll4qarr Soxyc JII4H3bI, vlnuurrfi @oxyc n Sor<ycnoe paccro-flHze Jrr.rH3br, onrr.rqecKlro cr4ry
TIITH3bI I4 oIITIrqecKyIo ocb JrHH3bI, co6upatoup kr paccerrBarouyro JrlrH3rt, u3o6pax e11rg,

AaB aeMbre c o 6uparoul eir u p ac ceus aloqefi ruaHs ofi ;

' J.MeHIre I4cnoJlb3oBarb rIoJIfIeHHbre 3HaHLrfl B rroBceAuesnofi xusHu (srolorzfl.,6brr;, oxpaga
orpyx{aroqeft cpe4rr).

9 xnacc (68 vacor, Z \aca n ue4e.nro)

3anounr nsauN{o4eficrBr{fl r{ ABr{xenr{r rel (23 .r) -,, ,
MarepnanrHa.fl roqKa. Cucreua orcqera. llepenaerqeuue. Cnopocrb flprMoJrnuefiuoro paBHoMepgoro
ABI{xeHI{t' llpauomluefiuoe paBHoycKopeHHoe ABr4xeHr,re: MfHoBeHHaf cKopocrb, yc6opeH}re,
nepeMeueHre' fpaSraKl4 3aBI4cI{MocrLI KLIHeMarHqecKkrx Beirr.rqr4H or BpeMeHu ilpupaBHoMepHoM r{
paBHoycKopeHHoM ABI4XeHI4I4' OrHoczreJlbHocrb MexaHrzqecKoro ABr{xeHufl.. feoqeurpn"ainu 

"renHoueHTpwlecKafl' clrcreMbl MI{pa. ZuepquanrHa{ crrcreMa orctrera. 3aroHrr Hlrc:rona. Cso6oAHoe
naAeHI'{e' HesecoNlocrr. 3aron BceMkIpnoro r"f,roreH}rx. I4crcyccrBenHbre cnyrHprKr,r 3eunrz. Irlrranyrrc.
3axon coxpaueHpr{ xMnyJrbca. peaxrusnoe 

ABTDKeH}re.

@POHTAJIbHbIE TIAEOPATOPHbIE PAEOTbI
I . I4ccneAoBaHr4e paBHoycKopenHoro ABr4xeHr{r 6es Haqarr,nofi cxopocrz.
2. I4svep eHr4 e ycKop env.s ce o6 olgoro na,rl eHr4.,r.



Ir p e d *r e nt n btM u p %yJt b tn am &M u o6ytenut no Aannofi TeMe .fiBn*orc.f, :

' IIOHI{MaHI'I€ H cnoco6Hocrb orrr4cblBarb vr o6rscnsrr Sz:avecr<tre flr'neltrs.'. nocryrlareJrbHoe
ABZx(eHI'Ie, cMeHa !.Hfl, H HorII{ Ha 3ev,ne, cro6o4Hoe fraAeHr4e reJr, HeBecoMocrb, ABIDKSHT49 no
oKpyxuocru c rrocromruofi no MoAyJrro cKopocrbro;

. 3HaHr4e u cnoco6uocrbAaBarronpeAenenus"lonucauus. Suszvecxux uonsrufi:
orHocI4TenbHOCTb.{BI4}ICeHI,Ifl, feorleHTplrqecKa.fl I4 renl4oqeHTpr,rqecKar cncreMbr Mprpa; [epBag

KOCMT4\reCKat cKopocTb, peaxTr4BHoe ABr4xeur,re; $usravecr<zx uo4enefi:
MareplranbHafl ToqKa, cl{creMa. orcrrera; Qusuvecrux BeJII4rrr4H: nepeMeqeH[e, cKopocrb
paBHoMepHoro nptMoJll4Hefrnoro ABIDKeITHx, MrHoBeHHar cKopocrb vt ycKopeHlre 11pu
paBHoycKopeHHoM nprMonr.rHefr nonr ABr4XeHr4r.r, CKOpOCTb r4 rIeHTpocTpeMr4TeJrbHOe
ycKopeHl4e npH paBHoMepHoM ABHX9HHLI TeJIa no oKpyrxHocrr.r, r{MrryJrlc;

' [oHI4MaHue cMblcna ocHoBHbIx $usavecxr,rx 3aKoHoB: 3aKoHbr HrroroHa, 3aKoH BceMr4pHoto
T.f,foTeHut,3aKoH coxpaHeHl4t l{Mnynbca,3aKoH coxpaHeHl{r 3HeprI4r4 H yMeHI4e rrpl,IMeHrrb I4X

Ha IrpaKTI{Ke;

' yI\4eHlIe [pI4BoAI4Tb rlpHMepbr rexHHqecKnx ycrpoficTB r{ )Kr4Bbrx opraHr43MoB, B ocHoBe
rIepeMeIIIeHIrf KOTOpbIX JIentr4T rrpr.rHur{n peaKTuBHofO ABn}KeHHfl: 3HaHrre u yMeHr,re

o 6:sxcrgrr ycrpofi crn o u gefi.ctnue Ko cMr4rrecKr4x p aKeT-Hocnrenefi ;

' yMeHI{e I43Meptrb: MTHOBeHHyTO cKopocrb r{ ycKopeHr4e npu paBHoycKopeHHoM
IlptMonvHefinou ABHxeHI'Iu, IleHTpocrpeMuTenbHoe ycKopeHve rrpkrparinovrepnoM ABraKeHr4r4
IIO OKpy)KHOCTT4; *,

' yMeHI{e l{clroJlb3oBarb [oJlf{eHHbre 3lf.aHufl. B rloBceAHennoft xn:irlr (6ur, gKoJron4r, oxpaHa
oKpyxaroqefi cpe4u).

Mexauuqecxue no.nedannfl, n BoJrHbr. 3nyr (12 v)
Kole6arelbHoe ABlDKeHIre. Kole6asna rpy3a Ha npp{rr{He. Cso6olHue rone6anux. Kone6areJrbgat
cI4creMa. Ma-srH}{K. AntnnuryAa, [eplzoA, qacrora none6annft. faprrrounqecKrre Kore6aHu-f,.
flpeepalueHl4e SHeprIzH npa rore6arenbHoM ABrrx{e*utr.3aryxaroqrae xone6aHur. BsrHyxAeHgbre
rcoleOannx. PesonaHc. PacnpocrpaneHrle xone6anufi B yrrpyrux cpeAax. flonepe.*rrre H npoAoJrbHbre
BoJrHbI. fltmna BOJIHII. Cnssr AJILIHII BoJIHbr co cKopocrbro ee pac[pocrp aleuvrfr r.r nepr{o4oM
(uacrorofi). 3nyroerte BoJIHbL Cropoctr 3ByKa. Bucora, reu6p 

".poruoctu a"ynu. Oxo.3nyronoft
pe3oHaHc. Irlinep(f epeHrlr4r 3ByKa.

OPOHTAJIbHA' JIAEOPATOPHA' PAEOTA
3. tr4ccleAoBaHI'Ie 3aBlzcl4Mocru nepiaoga r4 qacrorr,r cso6o.quux xone6auufi ua.arnr4Ka or,uJrrrHbr ero
HUTU,

Irpednemubwu p%ynbtnamilMu o6yienraa no Aaunoff TeMe.f,BJrrrorc.E: .\,
I noHI{MaHve v cnoco6Hocrr oflIrcblBarb w o6sscuxrr SuszuecKue ffBneHl4.s: rco"rre6anrag

MareMarllrrecKofo kr npyxil{HHofo MarrHI{KoB, pesouanc (n roM rrL{cJIe ssyKosofr).
MexaHr4r{ecKHe BOJIHbI , IJ.nHa BOJIHbI, OTpaxceHI4e 3ByKa,gXO;

' 3HaHpIe u cnoco6Hocrb AaBarb onpe,qeneHux $n:urrecKr4x non.f,rzfi: ceo6oAHrre xole6anraa,
rone6arenr,Ha-f, cl'IcreMa, MatrHI4K, 3aryxaloque xone6anut, BbIH)DK.qeHHbre xone6anus, 3B)rK
I{ ycJIoBI{t ero pac[pocrpaHeHl4x; QusnvecKLIX BeJrr{qr,rH: aMrrJrr4Tyka, neprroA r4 qacrora
xone6auufi, co6crneuHdfl..uacTorarone6arenrnofi czcreMbr, Bbrcora, rerra6p, rpoMKocrb 3ByKa,
cKopocrb 3ByKa; Susuvecxux uoAenefi: fapMoHr.rqecKne xone6auuq, MareMaru.recxufi
MAflTHIIK;

' BtIaAeHI',le 3KCrIepI4MeHTanbHbIMI,I MeTOAaMr4 r,rCCneAoBaHLrfl 3ABVrCrrMOCTtr nepr{oAa r4 rracroTbr
rcole6auufi MarrHr.rKa oT,uJrr{Hbr ero Hr4Tr4.



S,renrpouarurrruoe nole (16 v)
O.qHopoaHoe I4 HeoAHopoAHoe MarHlrrHoe rroJre. Hanpanuenr4e roKa H HarrpaBJreHr4e Jrr4Hr.rfr ero
MarHI4THoro roJlt. llparzlo 6ypanvuxa. O6HapyNeHr4e MarHlrrHoro [oJrr. Iipu"roo nesofi py6rr.
tr4upyxgux MafHrrrHoro rIoJIs. MarnurHrrfi noroK. Ournr,r @apaget. 3.nexrporrr urtirtu"
I4HAyKIII4fl. Hanpanlenne IrHryKIIIaoHHoro ror<a. llpaeHro JIeHrIa. -f,sreHrre caMor{H rryt\kru.
flepeuennllfr rox. feueparop repeMeHHoro roxa. flpeo6pasonaHu.f, sHepr1av B
3neKTpofeHeparopax. TpaHcSoprr,rarop. llepe4a.ra snerrpuuecrofi sHeprurv Ha paccro frHue.
3,rexrponaarHl{THoe IIoJIe. 3nerrpouarHr{THbre BoJrHbr. Cnoport" pacupocrp a1e1vrfl.
3neKTpoMarHIrrHbIX BOJIH. Bnusung sleKTpoMarHr4THbrx usnyreuufi Ha )Kr.rBbre opraHrr3Mbr.
Kone6arenrnslfi KoHTyp. flonyreune gneKTpoMarur4THbx xorcla:anir. Ilpuuqrzubr paArrocB fl3vr 14

TeneBl4reHux. ?IHrep0epeHlu4t cBeTa. Srerrporr,rarur4THa.lt npupoAa cBeTa. flpenorrrnenr4e cBeTa.
florcasarelb rlpenoMneHns. fincnepcv.t cBeTa. I{nera reo. C.te*tporpa(f r4 creKTpocron. Tunsr
orrHqecKHx cneKTpon' Cnexrpalumrfi anurug. llouourenzre H krcttycKaHrre cBera aToMaMr4.
flpoucxoNreHr,re:raHefi.rarrx cneKT"poB. - 

.

OPOHTAJIbHbIE JIAEOPATOPHbIE PAEOTbI
4 . l4syrcnlre frB IreHLrfl . s n e KTp o MarnurH o fi un4yx qnx.
5. Ha6nroaeH'e cnno,''Horo u nanefiqa*'* cneKTpoB uclycKaHus.

IrpeIuemubmu pe3yttbmamcrJt u o6yrenv.a no 4auHofi TeMe.f,Bn*orc_f,:

' noHuMaHue v cnoco6Hocrb onI4cbIBarb H o6rscHgrr (puslr.recrue rBreHrur/npoqeccrr:
3neKTpoMafKvtrHafr I4HIyKUIT{, CaMOHHAyKUrrr, npenoMneHr4e cBera, Ar{cnepcnr cBera,
IlofnoqeHl4e u uafiycKaHl4e cBera aroMaMV, BoBHr,rKHoBeHIre Jl]rHeftqarrrx cneKTpoB
n crrycKaHr4.s I{ IIOf JrorueHrrr ;

' 3HaHIre u cnoco6socrb AaBarb orlpeAeneuus,lonucartux $uzuuecxilx noH.s114fr:
MafHI'ITHoe noJle, ilLrHtrv uarnarsofi uHIWquu, oAHopoAHoe rr HeoAHopoAHoe MafHVTHoe
rIoJIe, uaruufiIhrfi rloroK, nepeMeHHblft srerrpn.iecrufi ToK, 3JIeKTpoMatHr,rrHoe rroJre,
3neKTpoMarHHTHbIe BOJIHbI, oneKTpoMafHzrHble xore6anas, pa4trocBfl3b, _BI,I.4L{Mbtfi cser;
Suruuecrux BeJrr{qr.rHi yarHrlTHaf, r4HAyKqtr{,
I4HA)mTIIBHocTb' rIepI4oA' qacToTa ,I aMnnIITyAa sJIeKTpoMaIHuTHhIX role6aUZfi.
n oKa3 aTeJrI4 rrp enoMJIeHtIf CB eT A;

' 3HaHI{e $opuyll'tpoBoK, [oHI4MaHLIe cMbrcJra r4 yMeHr4e [pr4MeHrrb 3aKoH npenoMJreHrrt
cBera r{ npaBr4no Jleuqa, KBaHToBbrx nocrynaroB Eopa;

' 3HaHI4e Ha3Har{eHI4t, ycrpoftcrea v [pI{HI]I,I[a Aeficruu-s rexHr,rqecKr4x ycrpoficre:
3neKTpoMexaHI'IqecKI'Ifi zn4yrquouHrtft reHeparop rrepeMeHHofo roKa, rpaHcsoprraarop,
xor e6arenssufi KOHTyp, AereKTop, crreKTp ocKon, cn eKTp orp ao ;

' TI0HI4MaHI{e cyrl4 MeroAa cneKTpanbHoro aHaJI}r3a 14 ero nosn4oNHOCrefi. 
.

Crpoeune aroMa rr aroMHoro sapa (11 q) ' t

PaAnoaxruBHocrb KaK cBlrAereJlbcrBo cnoxHoro crpoeHr{r aroMoB. Anr$a-, 6era- 14 raMMa-
I43q reHtrt' onrtrrr PesepSop4a. f,gep:e'aa MoAeJIb aroMa. PaluoarctwBHbre npeBparqeHr.rr aroMHbrx
x4ep. CoxpaHeHI'Ie 3ap{roBoro I'I MaccoBoro qucer npu .{repHbrx peaKqr4xx.'3xcnepr4MeHTaJrbgbre
MeroALI I4ccneIoBaHI'It qacrl'rq. llporouuo-uefirpoHuax MoAenb flp;pa. O1aglr.recKzft cMLrcJr
3apf,AoBoro Ia MaccoBofo qlIceJI. ?Isoronrr. flpaeu.na cMerrleHr,rr anx anrsa- u 6era-p acila;1a rrpr4
f,repHblx peaKuI4.EX' Sueprux cBt3lr qacrull B tApe. .{ereuHe n1ep WaHa. Ilennax peaKrlt4.{. fl,gepnax
3HepfervKa. 3r<o'riornqecKl'Ie npo6lervllr pa6orrr aroMHbrx 3JreKTpocrauqzft. flosrzlrerpnr. Iepuoa
nonypacnaAa. 3axon pa.4I{oaKT}IBHofo pacnara. Bmzxsue paA}roaKTr4BHbrx usnyreirni Ha )Kr{Bbre
opraHr43Mbr. Tepnaox4epHar peaKrdr4r. I4cro.{HHrcr.r gHeprvu connqa 14 3Be3A.

@POHTAJIbHbIE JIAEOPATOPHbIE PAEOTbI
6. tr{suepeHr.re ecrecrB eHH oro paAr.rarrr4 oHnoro $ oHa Ao3r{Mer.p oM.



7. Llzyueuue AerrenuflsApa aroMa Wa*ano Sororpatfnu rpexon.
8. oqeur<a neplcoAa ronypacraAa HaxoAtrr{uxcr B Bo3Ayxe rpoAyKToB pacilarara3a paAoHa.
9. tr4:yreur4e rpexoB 3aprxeHgbrx r{acrr4rr no roroBbru frororpaQzxru. 

-

Irpedmemubr*u pqynbmamawu o6yreuur no Aasnofi TeMe rBJrsrorcs:
' noHlrMaHve u cnoco6noctr o[ficblBarb vI o6lscHxu $veuvecxue rBJreur4r:

paAr4oaKTtrBHOCTb,r{oHr{3r{p}.Iorlr4er{3nrrelF.r4fl .;

' 3HaHHe v cnoco6Hocu AaBarb ofipeAenenuxlonuca.nus. Susrzvecnrzx nonsrufi:
paAI4oaKTHBHocrb, anr$a-, 6ert- u raMMa-qacrlrqu; drusraqecKrrx uoAenefi: MoAenH crpoeHr,rt
aroMoB, npeAnoxeHurte {. Tolrcouou u 3. Pe:ep$opaou; [poroHnoHefirpoHHaa MoAenb
aroMHofo flAP0, MoAenb npoqecca AeJIeHI4t tApa aroMa WaHa; (fusuvecxnx BeJrr4rrr4H:

[ornouleHHafl. Ao3a I{3JI}rreHIat, r<oe(fSraqueHT KaqecrBa, gKBrrBaJreHTHar Ao3a, rrepgo,q
nonypacnala;

' yMeHue [pI{BoAHTb [pI4MepbI tt olrs.cnstr ycrpoficrBo r{ [pr4Hrlr,r[ Aeficrsu.{ TexHrdrrecKr,rx
ycrpofrcrn u ycraHoBoK: cqerrILIK fefrrepa, KaMepa BramcoHa, nygbrprKoBa{ KaMepa,
rAepuufr peaKTop Ha MeAJreHHrrx uefirpoHax;

. yMeHt{e r.r3Meprrb: Morr{Hocrb Ao3br paAr4oaKTvBHoro r43n) {eHr4x 6uroerrN4 Ao3r4MeTpoM;
' 3HaHI4e $opltynupoBoK, noHI.{MaHae cMbrcJra 14 yMeHHe npuMeHrrb: 3aKoH coxpaHeHrzt

MaccoBoro qr4cJla, 3aKOH COXpaHeHr{fl gapfrAa, 3aKOH paAr,roaKTHBHOfO pacrraAa, ITpaBLTJIO

CMCIIIEHHfl; 
:t BJra.{eHI{e 3KcnepI4MeHTaJIbHbIMu MeroAaMI4 r4c1re1oBaHus. B rrpoqecce Lrc;.'qle$vs.

3aBrrcr4MocTlr MotuHocTrr r.r3n) reHr.rr [poIyKToB pacnaAa paloHa oT BpeMeHr.r;

' IIOHI4MAI{H9 CyrLl SKcnepI{MeHTaJIbHbIX MeTOAOB r4CCIie,{OBaHHr qacrr4ll;

' yMeH[e plcfloJlb3oBarb [oJryrureHHhre 3nanufl. B rroBceAHennoft xzgsu (6ur, gKoJrorur, oxpaHa
oKpyx(arcqeft cpe4u, TexHHKa 6egonacsocra u gp.)"

Crpoenue r{ sBoJrrcrlus BcereHHoft (5 v)
Cocran, crpoeHl4e fi npol4cxo)I(Aegue ConHe'rHofr crlcreMbl. llnanerrr 14 MaJIbre rela ColHeqgofr
cl4creMbl. Crpoeune, I43JDrqeHI4e I{ gBon}oqn.q Coruua r{ 3Be3A. CrpoeHrEe H gBonroul4.fl
BceleuHofi.

Irpeduemur'tMu pqynbmatnaJ?tlt o6yreuzx no Aasuofi TeMe rBn*orcr:
' [percraBJleHl4e o cocraBe, crpoeHrrr{, npovcxoxreHt4wu Bo3pacre Conne.rHofi cr4creMbl;
' yMeHI4e rlpaMeHtrr (pasr'ivecKne 3aKoHbI4rx o6rxcHeHlur ABt4xeHr,rr [naHer ConHe.{uofi

CHCTCMbI;

' 3HaTb, qTO cyIqecTBeHHbIMI4 IIapaMeTpaMI,I, OTJII4qaIoIUHMI,I 3Be3AbI oT tIIaHpT, tBJItroTc.{
trx Maccbl 14 I4croqHHKlI SHepfrII4 (repuox4epurte peaKrlr,rra a neapai 3Be3.q u
paAr.{oaxTr{BHbre B HeApax nnaner) ;

' cpaBHI'IBarb $u:uuecrue u op6uranruue napaMerpbr nJraHer :euHofi rpyrrrrbr c
coorBercrByroqrlMl{ napaMgTpaMr4 rrJraHer-fr4faHToB 14 HaxoAurb B Hr{X O6ruee kI
pa3Ilir{Hoe;

' o6tscstrb cyrb e(p(fexra X. [onnepa; Qopr'ryn]rpoBarb u ol'sscnsrb cyrb saroua 3.
Xa66na, 3Harb, rITo- 9ToT 3aKoH flBkr,rcfl^ gKcnep'Me'TanbHbrM noATBepxAeHr4eM MoAenr4
HecrarlrroHapuofr Bceneunoft , orrprnofi A. A. (Dpu4rrrauolvr.

Perepnuoe opervrl (3 .r)

o 6 t quu u np e dn e m u brMu p erynb m am aMu o6yreurax rro AaHHoMy Kypcy,BJr.f, rorcr :



yIueHHe [oJlb3oBaTbct MeroAaMI4 Ha) {Horo r4ccJreAoBaHtrr flBrrenuir np}rpoAb.r: npoBoAt4Tb
Ha6rroAeHHfl' nJlaHllpoBarb vI BbInoJrH.fiTb gKcneprrMeHTbr, o6pa6arunarb pe3yJrbrarbr
usuepeHufi' npeAcraBJlflrb Fe3yJrbrarbl ll3Mepeuufi c noMolqBro ralnutl,rpa(fuxor z $opvryn,
o6uapyxunarb 3aBlrcuMocrlz MgxAy lpuru.recxuMr.r BennquHaMu, o6rscnsu pe3yJrLTarbr r.r

AeJrarb BbIBoAhr, orreHr4Barb rpaHr{rlbr rrorpelrHocreft pesynrraroB usuepeuufi;
pa3BI{TI'Ie reoperl'IqecKoro MLIIUJIOHLIf Ha ocHoBe SoprrauponaHnrr yr\{euuft ycrauaurr.rBarb
$axrlt, pa3nl'Iqarb npI4tII,IHbI I4 cne,{crB}rr, rac[oJrb3oBarb Szsuuecxue MoAeJrrd, BbrABr{rarb
Hrrlore3bl, orbIcKI4BaTb u $opnayfrrpoBaTb AoKa3areJrbcTBa BbrgBnHyfbrx il{nore3.
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VlarepualrHar rorrKa. Cucrenaa oTcrrera
J2.09

/. lepeueuleune
17.09

1
Onpe4eneur{e KoopAr{Harbr ABr,rxryqeroct
TCJIA

19.09

A
+ +

llepenreuteHr{e npr4 npf,MonkrHefi norlt
JaBHOMepHOM ABr4XeHVr4

14.09

llpxvoln neft noe paBHoycKopeHHoe
qBr.rlrenr.re. Vcxopenue

16.09

3 )
Sxopocrt nprMorrr{Heftuoro
)aBHoycKopeHHoro ABr4)r(eHu.rr. fpaSux
lKooocTrI

21.09

7
[I ep err.rerqeupre npr4 rrp.rrMonr,rH eituou
laBHoycKopeHHoM ABt4xeHHr4

23.09

3 8

llepeuerqeHz e reJra npu nprMonvnefi uorra

laBHoycKopeHHoM IBr4xeHr,rH 6e: uaqalrsofr
]KODOCTI,I

28.09

) )
Jla6oparopHa.a pa6ora Ng I <<ZccneAoBaHne
paBHoycKop eHHoro ilBvlnenvrs. 6es HaqamHofr
lKopocTI4))

30.09

10 t0 O:rnocurelbuocrb ABr4xeHr4r.
CauocrosreJrbHa.{ pa6ora Nb 1

15.10

il u l4uep{uallHbre cncreMbr orcr{era. lleprlri
3aKoH Hrrcroua

)7.10

I2 I2 Bropofi 3aKoH Hrrorosa
12.10

11IJ 13 fpernfr 3aKoH Hqnrona
14.10

t4 1AIT BOOOIHOe naAeHrre Ten
19.10



l5 15

{auxenue rena, 6poureHHoro BeprrrKaJIbHO

3Bepx. HesecoN{ocrt. Ila6oparopHa.{ pa6ora
Ns 2 d43MepeHr4e ycKopeHz{ ceo6oAnoro
taneHHfl))

21.10

t6 l6 laron BceMr4pHoro rqroreHr4t
26.10 rttDs://resh.edu.ru

'subiect/lesson/25
J6lstart/

T7
1-
LI

Vcropeuue cno6o4uoro naAeHr4r na 3eune z
Ipyrr4x ne6ecurrx rerrax "

28.10

18 18

llpauonuuefi Hoe u rplrnolunefi noe

IBLrlKeHI4e. flruxeHr,le reJra rro oKppKHocrr{ c
rocro.f,HHofi no lroAvrro cKopocrbro

29.10

19 t9
PeureHue sailaq rro KHHeMarIrKe Ha

laBHoycKopeHHoe rr paBHoMepHoe ABr{xeHrre,
] aKo Hbr Hr,rorou a, ABr,rxeHr.{e n o oKpyxHocrr4
l rrocro.flHHofr no MoAyJrro cKopocrbro

)9.12

z0 z0 [{nnynrc re;ra. 3axoH coxpaHeHnfl uMnyrr:',ca
11.12

zl )-l PearnrsHoe nBux(enrre. Pareru
16.11

22 L2
BrmoA 3aKoHa coxpaHeHur MexaHr4rrecrofi
)Heplr{r4

18.11

aa
L) )aL)

KoH:rponruaxpa6ora Ns 1 no reMe ((3aKoHbr

r:atIuogefr crBr4t r.{ ABT.DKeHHT rerl))

23.11

Mexanuqecrcue rco.ue6anrrfl rr no;rusr. 3svx 11 .r)

)A!-'+ 1
Kone6areribnoe ABr4xesne. Cno6oAHbre
ro.ne6anus

25.11 https:iiresh.edu.ru
/subiect/lesson/30

20lstartl

z5
B elxqr.rslr, xapaKTepr43yroIque

sole6aterrHoe nBIDKeHrre

30.11 rt-tpj : //re sh. edrr. {"r
'subieqVlg.s[on/30
19lstartl

z6

lla6oparopnax pa6ora Ne 3 (I4ccreAoBaurie
taBl{crrMocrr4 nepuoAa u qacrorbl cso6oAHrtx
rore6anzfi Ma-rITHI,rKa or .[JIIaHbI ef o HHTrr))

)2.12

z7
3aryxarouae rone6asur. Brrnyx4eHHrre
rore6auux

J7.12 https:/resh.edr-r"nr
/subie,ctllesso*/30

I 8/start/

)a PegoHanc
)9.12

t9 ) Pacnpo crpaHeHr.{e none6aul.rfi B cpeAe. BolHrr
14.12



l0 {nuua BoJrHbr. Cxopocu pacrpocrp anenkrfl.

}OJIH

16.12 httDs:/lresh.edu.ru

bubiqqtllessaal3-Q
17 /startt'

a1JI [4croqnuxrz 3ByKa. 3nyr<onue rore6anuq
21.12 rttps:/1resh"edu.n:

'sribj ect/1ess0nl25
35/starl/

)L ) Bucora, relr6p 14 rpoMKocrb 3ByKa
23.12 rttps:i,i resh.edu.ru

'subject/lessonl3{)
l.5lstart/

JJ 10 PacnpocrpaHeHlre 3ByKa. 3nyronue BorrHbr
28.12 rttns://resh.edu.ru

'sr-rbj ectilessoni3 0

| 6lstartl

t+ 1[ Konrporruan pa6ora J\h 2 no revre
l<Mexann.recxne xore6 aHwfl. v BoJrHbr. 3svK)

29.12

l5 t2 3rpaxeuue 3ByKa. 3nyrconofi pe3oHaHc
rttps:/iresh.edu.ru

'subjectlle ssoni 30
l4lstart/

S.nercrnomarHrrrHoe nore (17 q)

]6 Marnutroe none

\n)t
{anpanreur{e roKa r.{ HarrpaBneuue nuHufi ero
(arHI4THOrO noJrt

hltps://resh.edu.ru
/subject/lesson/3 l
S2lstartl

l8 l
)6napyxenkre MarHr,rrHoro noJrq no ero
lefrcrsrto Ha gireKrpnqecxuil ror. flpanulo
resoft ovxu

)Y +
4n41xqux MarHI,ITHoro rroJlr. Marnunmrff
]OTOK

https:l/resh.edu.ru
/subject/lesson/30

l2lstaftl

+0 ) flnneur.re gnexTpoMarnurirofi r{Hgyrrlrrr4
rttps :ilresh.edr"r. rir
'subject/lessp;t/30

l1 /startj

+1 5
Ila6oparopnax pa6ora Nl 4 <Irl:yleuue
{BJreHH.fl 3rIeKTpoMarsnruofi r,rHAyKrIrdH)

41 1
. I anp auleur4 e UHA)'Kur{oHHof o ror<a. llpaeuno
lleHua

A1+J 8 f, nnenue caMor4HAyKrlr{}r

+4 ) ffonyrenne u nepeAarra nepeMeHHoro
)neKTpuqecKoro roKa. TpancQopuarop

10
herrpouarHr{THoe rroJre. 3nerrponarHr4THbr(
]OJIHbI

httpqil{re_sh.edg.lu
lsLrbject/lesson/30

l0/starl/



+6 11
Kore6aremsrrfi KoHTyp. llolyreuue
)neKTpoMarHr4THbrx role6anufi

in t2 Ipunqunu paArrocBr3r.r 14 TeJreBr.r EI:rr:aA

+8 l? )nerrpouarHr,rrHa.fl ripllpoAa cBera

+9 l4
llpe.norunerrrle cBera. Ou:z.recxufi cuucn
roKa3arenr nperroMJreHux. flucnepcar cBera.
Llsera rer

50 I) f unu olrkrqecKux crreKTpoB. Jla6oparopHar
raOora Ng 5 <Ha6nroAeHr.re crrJrorrruofo r4

lnnefi .rarrtx cneKTDoB Ec[vcKaHus))

51 t6
llouoqeuue kr r4cnycKaHr{e cBera aroMaMH.
[IpoucxoxAeHr4e nuHefi.rarHx cneKTpoB.
laNrocros:reJrbHar pa6ora JYs 3

Crpoeuue aroMa aroMHoro rapa (10 .r)

i2 I Pa.quoaxruBHocrb. Molelu aroMoB

t3 P a4uo ax:ruBHbr e rrp eBp arrlennr aroMHrrx {Aep

i4

)xcueplrueHTaJlbHbre MeroAbI rrccneAoBaHI4t
{acrr.ru. Jla6oparopnax pa6ora Nl 6
<I4suep enue ecrecrB eHHoro paAr4aurroHHoro

$oira .qosnuerpoM>

nttps://resh.edu.nr
/subiect/lesson/29

)7 lstartl

i5 + Crxprrrue rporoHa n HeftrpoHa

t6 t ocraB aroMHoro xgpa. flgepnbre cr{Jrbr
hlJp-s-:hesh.q"ds,m
isubiectilessoni29
90lstart/

t7 ) )Heprux cBr3r,r. [erfexr rr.racc

58 7

[ereuae rAep ]paHa. I-{euHa-r peaKrlus.
iia6oparopnax palora Nl 7 <?Isyrenue
IeneHr.{fl r.{pa aroMa ypaHa uo Sororpa$rau
meKoB))

t9 3

filepnui peaKrop. llpeo6pasoBaHne
lHyrpeunefr gHeprr4r4 aroMHbrx r,4ep B

uerffpuqecKyro 3Heprnro. AroN,tHaq
)HCDIETHKA



50 q Buoloruqecro e,{efi cr Bue panr4ar\llu. 3 axon

I AAT4OaKTITBHOTO p ACnAAA

.1
)l t0

Ieprr.rorgepu ar peaxqiax. KoHrp olruax pa6 ora

Ns 3 no reue <CtpoeHue aroMa I,I aroMHoro
n4pa. I4cnoJIb3oBaHIre gHepn4LI aroMHbIX

[Aep)>

JZ 1l

Jeurenue 3aAaq no Ao3LIMerPW, Ha 3aKoH

) a1r4o alr_T vIB H o ro p acuaga.. JIa6 op aropu ax

ra6ora l\|l 8 <OqenKa neplloAa ronypacnaAa
FraxoA.flulrrxcf B Bo3Ayxe rpo.qyKToB paclaAa
ra3a DanoHa))

Crpoeurae r.r sBorrK)rrn4rqgggEgg4l5j

53 I -ocraB, cTpoeHl{e i{ npoucxoxAeHl{e
lonHe.ruofi cncreMbl

64 Eoruuue rIJIaHerbI Conne.rHoft cllcreMbl

55 Manue rera Conne.IHofi cl{creMbl

t6
3rpoenue, r{3JIyreHLIe }I gBonrolll4.s Colnqa z
]BE3.II

57 5 JrpoeHwe 14 3BoJIIoquq BcereHnofi

58 ) [Ionropenue

,Z


