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floscuureJrbgafl 3a[[rcma
Pa6oqas [porpaMMa paspa6otaHa Ha ocHoBe anropcxofi flporpaMMbr no $zsaxe uts J-9

KJIaccoB. Anropu: H.B. OunoHoBr4rr, E.M. fytrrax, <<@nsuxaT - 9 xraccsr>, [po$a2017
Pa6o'Ias [porpaMMa peaJlH3yerc, qepe3 YMK: <Ou:ura 9 rracc>: Ousraxa 9 xlacc.

Yqe6uur / A.B.IIdpurrrKr.rH. - M.: Ipo$a, 2019 r.
Couacuo yue6uouy rnaHy yqpexAeHufl Ha peura3arrulo arofi nporpaMMbr orno4urcx 3

r{aca B HeAeJIIo, 99 .racon B roA.

PasAer 1. IllauupyeMble pe3yJrbrarbr rr3yrreHrrr yue6noro rpeAMera, Kypca ((DIOC OOO)
llpe4ueruue:
Oiyuanquilca uayvumcn:

[oHHMarb u o6sscusrb raKue Susuuecrue ,BJreHI{g, rax cso6oAHoe [aAeH]re reJI, xole6anus
HI'ITqHOTO lI [pyxI{HHOTO MiUrrHuKoB, SneKTpOMarHr.rrHaiI r4HAyKULIfl, npenoMneHue cBera,
Aucrlepcug cBera, Bo3Hr{KHoBeuue mzneftqaroro cneKTpa r43ryr{eHufl;
rIoHI'IMarb cMhIcJI noHsruft: Qusuuecxoe flBJreHr.re, @u:u.recxuft 3axoH, ssaatrdoleficrB14e,
SneKTpuqecKoe rIoJIe, MaIHHTHOe noJre, BOrrHa, aroM, aroMHoe rApo, proHr{3l.rpyrcutue leficreue;
rloHlrMarb cMbIcJI BerI,ItII4H: rlyrb, cKopocrb, ycKopeHl{e, Macca, cy:ra, I,IMrIyJrbC, pa6o.ra,
MoIqHocrb, KI,IHerI4qecKa"fl SHeprlr.rl, noreHur,IaJIbHag 3Heprr{r, xoe$$rzuueur rIoJIe3Hoto
Aeficrsus;
noHHMarb cMbIcJI Susuuecxux 3aKoHoB: Hrrorona, BceMr,IpHoro rrroreHlr.s, coxpaHeHu.rr
il MlyJlbca, r.I MexaHLrrrecrofi SHepfLIU ;

I43MepsTb paccrosHHe, [poMexyToK BpeMeHr.r, cKopocTb, ycKopeHhe, cr4rry, r{Mnynbc;
BnaAerb 3KC[epI{MeHTanbHbIMr.r MeroAaMr.r trccJreAoBaHu, B rrpoqecce caMocrosreJrbHoto
I43f{eHI'Ig 3aBI{cLIMocttl upofi.4eHHoro [yru or BpeMeHr,r, HanpaBneHr4q HHIyKrIuoHHoto roKa or
yclonufi ero no:6yx.u enus,;

loHHMarb cMbIcJI ocHoBHhIx Qusuuecrux 3aKoHoB rr yMeHue npr.rMeHf,Tb r{x Ha flparrr.rKe:
3aKoHbI AI'IHaMI{KI,I Hrrotona, 3aKoH BceMl4pHoro rrtoreHa.rr, 3aKoH coxpaHeHr4f, r4MrryJrbca,
3aKOH COXpaHeHr{q SHepruu;

noHl{Marb [pI'IHqI{n Aeftcrnus MaIuIrH, npu6opon r{ TexHr,rqecKr.rx ycrpoftcrn, c KoropbrMr.r
xaxAufi rIeJIoBeK rlocro.aHHo Bcrpeqaercfl B noBceAnesuofi XI43HI{, u cnoco6oe o6ecue.{eu[g
6esouacuocrr{ npu prx r{crroJrb3oBaHrrr{ ;

BnaAerb pasHoo6pasHhlMl,I cuoco6auu BhrrroJrHenr.r.fl pacr{eroB AJrfi HaxoxAeHr.rfl ueugsecruoft
BOJII'IqI'IHbI B cooTBeTcrBLI[ c ycJIoBI{gMLI [ocTaBneHuofi sa4a.ru Ha ocHoBaHr{r,r ucIIoJIb3oBaHHs
3aKoHoB (pu:rar<ll;

I'IcnoJlb3oBarb flonfleHHble 3HaH[.s, yMeHr{fl u HaBbrKr,r B [oBceAHesuofi Nra:uu (6ur, 3KoJrorus,
oxpaHa 3AopoBb{, oxpaHa oKpyxa}oueft cpegu, TexHr.rKa 6esonacuoc.ru u 4p.).

O 6 y v ato u,1u il c n n o nyu um 6 o 3M o )tcH o c mb H qy q umb c r ;

lIcIIoJIb3oBarb 3HaHLIr o Qusu.recKl{x sBJreH}rflx B noBceAHennofi xr43Hr4 Arq o6ecuer{eHr.r,
6e:onacuocrll flpu o6parr\euuu c upu6opaMu Lt rexHr.rqecxr{Mr,r ycrpoficraauu, .rlJrs coxpaHeHr4s
3AOpOBb{ l,r CO6moAeHr.r, HopM 9KOJTO|UqeCKOTO nOBeAeHHr B OKpyxarcueft cpeAe;

rIpI{BoAHTb rIpHMepbI npaKTuqecKoro [cnoJrb3oBaHr,rfl Susuuecxux guauufi o Susuuecxzx
flBJIeHI'tsx u Qusu.recKllx 3aKoHax; uctronl3oBaHr4r soso6uorrreMblx r4crorIHHKoB gHepfr4ll;

3KorotuqecKl,Ix nocJleAcrsufi r.rccJreAoBaHlrfl KocMr.rqecKoto npocrpaHcrBa;
pa3rHqarb rpaHI{LIbI [pLIMeHHMocru Qu:uqecKr{x 3aKoHoB, rroHnMarb aceo6qnft xapaxTep

SynaarraeutaJlbHblx 3aKoHoB (saxou coxpaHeHr{r MexaHr.rqecxofi 3Heprur{, 3aKoH coxpaHeHr4f,
IlMtIyJIbca, 3aKoH BceMl{puoro rxroteHur) u orpaHlrqeHHocrb Llcnonb3oBaHus qacrHhrx

3aKoHoB (saxon fyra, 3aKoH Apxurrle4a u Ap.);



npLIdMaM noI,IcKa I,I SopMynI4poBKr{ AoKa3areJrbcrB BbrABprHyrLrx rlrnore3 r.r reoperr.rqecKr.rx

BbrBoAoB Ha ocHoBe 3MnupmecKpr ycraHoBJreHurrx (farron;
HaxoALITb aAeKBarHyIo npeAnoxeHuofi :agaue Snsuuecryro MoAeJrb, pa3perxarb npo6leuy Ha

ocHoBe HMelolllplxct sua]Huil I]o MexaHLrKe c r{cnoJrb3oBaHr.IeM MareMarHqecKoro annapara,
oueHl{Barb peanbHocrb noryqeHHoro 3uarreHr.rx $usuuecrofi neluqunsr.

JIuqHocrHrre:
O1yvanuguil uayuumcn:

$oprrar.rponarb no3HaBareJlbHble ilHTepecbl, r,rHTenneKTyanbHbre r.r rBopqecKrae cuoco6Hocrra;
y6exgeHuocrra B Bo3MoxHocrlr no3HaHr.rr nplrpoAbr, n neo6xoAr,rMocrr{ pa:}yMHoro

HcrIoJIb3oBaHufl, Aoc tltxeuufi HayKr{ I,I TexHoJroruit Ntq Aalssefiruero pa3BHTr,Ifl qeroBeqecKoro

o6rqecrna, yBaxeHl,Irc K TBopIIaM HayKr{ r4 TexHr.rKr.r, orHorrreHrae r (puanre KaK gneMeHTy

o6qeqeroseqecrofi KynbrypBr;

caM o cro.f, TenbHocrl,I n npuo6pereHr{r,r HoBbrx sHaHuft I,I [paKTl,IqecKr.rx yrraenufi ;

caMopa3Bl,trl4lo 14 cauoo6pa-:oBaHuro Ha ocHoBe MorI,IBaIIuIz t< o6yreHuro I4 no3HaHgro;

(fopuuponaHulo IIeHHocrHbIx oruoruenufi Apyr K Apyry, yqr.rreJrro, aBTopaM orrpur:ufi lr
uso6pereuufi , pesylrraraM o6yueurax.

O6yuanu4uilcn nonyuum so3tto)tcHocmb Hayqumbcn :

OcosHaHHoMy, yBaxuTenbHoMy u Ao6poxeJrareJrbHoMy orHorrreuuro K ApyroMy qeJroBeKy, ero
MHeHHlo, MI4poBo33peHIrtIo, Kynbrype, r3blKy, Bepe, rpaxAancrofi [o3I{III4r.,r;

BecTH ll,ranor c ApyrI,rMr.I nloAbMr{ H.4ocTr{taTb B HeM B3aI'TMOIIOHAMaHUI,;

KpI4TI4IIHOCTI,i MbIIrIJIeHI,r.'r, yMeHI,L pacno3HaBarb rorr4qecKl,I HeKoppeKTHbIe BbrcKa3brBaHr,rq

orrurrarb rr.rnore3y or Sarra;
KpeaTI4BHOCTI,I MbIIITJIeHUI, r4Hllr\*larI4BHOCTr,r, HaXOAqlrBocTI,r, aKTI{BHOCTI,I IIpU peureHl,Ir,r 3aAaq.

Meranpe4Mernbre:
PezynamueHbre yuunepc&nbHue yqefluorc deilcme un:
O 1yuaroryuilcn u ayuumcn :

aHaJII,I3I,IpoBarb cyl[ecrBylou]re H nnaHr4ponars 6yayrqrae o6pasoBareJrbHbre pe3ynbrar:st; 2)
ugenru$uqupoBarb co6crseHHue npo6reMbr r{ oflpeAenrrb rnaBHyro npo6nerr,ry;

BbIABI{rarb Bepcuu pemeHl4, npo6neurt, SoprraynzpoBarb ru[oTe3br, [peABocxuilIarb
xoHeqHrrfi pe3ynbrar;

craBI4Tb Ilenb AeflTenbHocrla Ha ocHoBe onpe4eleunofi npo6leuu v cyuecrByrouux
noeuoxHocrefi;

onpeAenrTb Heo6xoAIauue geficrnue(x) B coorBercrBlru c yve6nofi u no3HaBarelrnofi :aAaqefi
H COCTaBITTb anropl4TM I,IX BbrrrOJIHeHr,rr.

O6yuarorur.rfi ca nolyulzr Bo3MoxHocrb Haytrr4Tbcr:

caMocroflTeJlbHo onpeAenrrb rlenu o6yuennr, craBr.rrb n soprrayl[poBarb HoBbre 3aAaqr4 B

yve6e u nognanarelrHofi AetreJrbHocrlr, pa3BraBarb Morr.rBbr u HuTepecbr csoeft
no3HaBareJmHofi AesrerrbHocrr,r ;

caMocroflTeJlbHo finaHl,{poBarb nyru Aocrr,rxeHr.Ix qetefi, B ToM trr,rcJre anbrepuarr.rBrbre,
oco3HaHHo nu6upam nau6olee stf$errranHue cnoco6br peurenr.rf; yue6urx u no3HaBareJrbHbx

3aAar{;

coorHocl4Tb cBoH Eeficrsus c nnaHI{pyeMbIMr.I pe3ynbraraMr.r, ocytUecrBJI.,ITb KoHTpoJIb csoeft
AerrenbHocru B npouecce locruxeHr4q pe3ynbrara, onpeAenqrr cnoco6u 4eficrnufi a panrrax
npeAnoxeHHbrx ycJloB*tit u rpe6onaHufi, KoppeKTr.rpoBarb cnora AeficrBr,rq B coorBercrBr{r{ c
r{3M eHrrorq eitcx cury aqu efi ;

oueHl4Barb npaBl,InbHocrb BbInoJIHeHr,rr yue6uofi 3arIatIH, co6creeHHsre Bo3MoxHocrr,I ee
perrreHr.rfl.



K ott,vy u uxam u6 Hile y H u6 ep c &n b u ote y ve6 u orc d e fi c mo ua :

O 6y u anu4uilc n u ayuumc n :

r.rrparb onpeAeJreHHyro poJrb B coBMecrHofi AeqremHocrr4;
ilpl{HHMarb [o3I4IIu]o co6eceAnuxa, [oHr,rMarr rro3]rrlla]o Apyroro, pa3Jrr,rqarb B ero pequ:
MH9HI'I9 (rour<y apeuua), AoKa3arenbcrno (aprylrenrrr), Sarru, rr{rrore3br, aKclroMbr, Teopr.ry;
or6upars H I'IcnoJlb3oBarb perleBbre cpeAcrBa B flpoqecce KoMMyHr{Ka\uH s Apyrr4Mr..r nroAbMr4
(araalor B rrape, n ualofi rpyn[e r{ r. A.);
npeAcraBnflTb n ycruofi t4lru nucsueuuofi $opue pa:nepnyrsrfi rrJraH co6crseHuofi
AegTenbHocrll;

ueJIeHarIpaBJIeHHo LIcKarb LI ucrroJrb3onarr uu$opMarluoHnbre pecypcbr, ueo6xo4uurbre Anq
perrreHtrr yue6nsrx u [paKTr{qecKr.rx 3aAaq c rroMourbro cpeAcrB IrIKT;
nu6uparr, crpollTb H LIcrIoJIb3oBarb aAeKBarHyro uusoprr,raur{oHHyro MoAenb Anf, [epeAar{u
cBol{x urtcleft cpeAcrBaMl{ ecrecrBeHHbrx u $opualrnrrx ,3brKoB B coorBercrBr.{H c
ycno Br.r{MH KoMMyHr.rK a\ul.d.

O 6y v atot4uit c n n o nyu um 6 o 3At o )tc H o c mb H ay vumb cn :

Kpurur{ecKl{ orHocl{Tbcs x co6crBeHHoMy MHeHI{ro, c Aocror.rHcrBoM npu3HaBarb oruu6oquoc6
cBoero MHeHlrf, (ecnrn oHo raKoBo) ra r<oppexrr.rpoBarb ero;
rrpeAnararb aJrbrepHarr.rBHoe perxeHHe n rou$luxruofi cur:yaqrEu ;

BbrAeJrflTb o6rr1yrc ToqKy 3peHr,rr B Ar{cKyccuu;

AeJIarL olleHorrHblft nsInoA o AocrI,IxeHI,ru ueJlr,r KoMMyHI,IKaur,rIa HenocpeAcrBeHHo rrocJre
3aBeplxeHr.rr KoMMyHI,rKarI{BHoro KoHTaKTa u o6ocuosbrBarb ero;
BbIAeJIrrb r'rnSopir.raquonnrtfi acrIeKT 3a.(aqn, onepupoBarb AaHHsIMH, r,IcrroJrb3oBarb MoAeJrb

perxeHr,r, 3aI.aI{Id;

co3AaBarb uuooprraauploHHble pecypcbr pa3Horo rura v Ars pzr3Hbrx ayArdropufi, coolrolarr
rzHQopnaaulroHHyro rurlreHy r.r npaBr.rJra rzu$oprnraquosuofi 6esonacHocru.

IlotuaeamerbHue yHusepcdJtbHue yveduorc deficmeua:
O1yvarcryuilcn nayvumcn:

o[peAentrb tIoHIITHfl, co3AaBarr o6o6rUenufl, ycraHaB.rlplBarb aHaJrofr,ILr, xlaccu$uqlrpoBarb,
ycraHaBJII'IBarb npI{rrI4HHO-CneACTBeHHbIe CBfl3Vt, CTpOt4Tb rotl4r{ecKoe paccyx.{eHr,re,
yMo3aKlroqeHHe r.r AeJraTb BbrBoAbr

o6o gsaqarb cr.rMBoJroM r.r 3 HaKoM [peAMer u I utu fl BJreHr.re ;

onpeAenflTb JIoruqecKI,Ie cBr3H MexAy [peAMeraMu ulutru flBJreHr.rsMr4, o6osuauarb AaHHbre
JIOfI,IqeCKHe CB!3I.I C IOMOIIIbIO 3HaKOB B CXeMe;

co3.qaBarb a6crparru:''Iit uttu pealrurfi o6pas [peAMera ulunu flBne:fl:?lfl;

HaxoAI4Tb B TeKcre tpe6yerrayro uH{oprtraquro (n coorBercrBr,rr4 c uenrMu csoefi,qerrelruocru);
opl{eHTl'IpoBarbc.fl B coAepxaHr{H TeKcra, noHr4Marb uelocrurrfi cMr,rcJr reKcra
crpyKrypr{poBarb

TEKCT;

ycraHaBJluBarb B3auMocBfl3b olncaHHbrx B TeKcre co6urufi, xnreuufi, [poueccoB;
onpeAeJrflrb cBoe orHorueHr.re K npxpoAHofi cpe,qe;

aHaJII43I{poBarb BJII,I.UHLIe 3KoJIorHrIecKux Saxropon Ha cpeAy olutanul x}rBbrx opraHr{3MoB;

npoBoAurb [puqI,IHHbIft Ia nepoxuroctHuft anarrtt3 gKoJrotr4qecrux curyaqufi.
Odyuonu4uilcn nonyvum no3MoltcHocmb Hctyqumbcn :

BbuIBJIsrb LI Ha3bIBaTb [pl{rruHbl co6urua, .rrBJIeHH{, B ToM ql4cne Bo3MoxHbre / Hau6olee
BepoflTHble [pI{r{LIHbI, Bo3MoxHbIe trocne,(crBrafl saAaHHoft rrpuqlrHbr, caMocrogreJrbHo
ocyulecrBJrflr [purrr{Hno-cJreAcrBeHurrfi aHaJrr,r3 ;



AenaTL BbIBOA Ha ocHOBe KpI,{TI{qeCKOlO aHanI,I3a pa3HbIX TOqeK 3peHHfl, [OATBepXAaTb BbIBOA

co6crBeHHofi apryMeHTalll4eft HJILI caMocrorreJrbHo noJrfreHHbrMr{ AaHHbrMLr;

aHa!'IL.I3I4poBarb lpetbneKcupoBarb orIbIT pa3pa6orru I,I peaJrr.r3arlfitr f{e6Horo rpoeKTa,

I{ccJIeAoBaHI4s (TeoperllqecKoro, 3M[r.rpHqecKoro) Ha ocHoBe npeAJroxeHnofi npo6neMHofi

cvrya]!.ilLt, nocraBneHHoft Ilenu ulutn 3a.qaHHbrx Kpr.rrepr.reB oUeHKH npoAyKTa/pe3ynbraTa.

PasAen 2. CoaepxaHHe yue6Horo Kypca (99 uacon).
3aroHu nranmoAeficrBnfl r{ ABr{xennfl TeJr (37 uacon)
MarepualsHar rot{Ka. Cucreua orcqera. IlepeuerqeHue. Cropocrs flpsMorr4HefiHoro
paBHoMepHoro ABflxeurar. IlprnaoluHefiIroe paBHoycKopeHHoe ABr.rxeHr4e. MDroseHHa, cKopocrb.
VcropeHue. fpa$uru 3aBI4cLIMocrr.r cKopocrr4 r.r [epeMerrleHu, or BpeMeHr.r npu npflMonr{Hefisou
paBHoMepHoM 14 paBHoycKopeHHoM ABI{xeH[rrx. OrnocureJlbHocrb MexaHlrtrecKoro ABI,IxeHvs,.
ZHepuualrHaff cucreMa orcqera. flepnufi, nropofi u :rpeu.rfi 3aroHbr HrroroHa. Cso6oAHoe
rIaAeHI4e. Henecouocrs. 3aros BceMnpHoro rsroreHr.rs. Cuta rpeHr.rfl. Cuta ynpyrocru.
Irlct<yccrneHHble cnyrHI4KH 3euru. I4lrnymc. 3aron coxpaHenr.r, r{Mnynbca. PearrusHoe
ABHII(eHI4e. Pa6ora cLIJIbI. florenqualrHa-s u Kr,rHerr.{qecKa, gHeprus. 3aron coxpaHeHgq
MexaHr4qecrofi sueprnu.

Ieuoucmpauuu.
OrHocurelbHocrl ABI4xeHI4q. PannoycropeHHoe ABr4xeHr.re. Cno6o4noe rraAeHr.re reJr B tpy6xe
HrrcroHa. Hanpanleuple cKopocrLr nplr paBHoMepHoM .uBr4xeHprr{ rro oKpyxHocrr.r. Bropofi 3aKoH

Huorona. Tperufi 3aKoH Hsrcrona. HeeecoN,rocrr. 3arou coxpaHeHufl r.rMnynbca. PeaxrusHoe

ABH}IteHT{e.

,Ua1opamooude pa1omaL

I4cc:regoaaHr4e paBHoycKopeHHoto ABraxeHrrq 6es Haqansnofi cropocru.
I4suepeuue ycKopeHr4, cno6ogHoro rraAeHr.rfl .

MexaHnqecKr{e KoJreiarums r{ BoJrHbr. 3nyr (15 uacon)
Kole6arelbHoe ABHxeHHe. flpyNrauusrfi, nurxuofi, nrareuarrrecrufi Ma-rrrHr.rKr4. Cso6oAHrre H

BbIHyxAeHHbIe xore6aHuq. 3aryxatoulue xore6aHuq. Kone6areJrbHarr cr4creMa. AunmlryAa,
nepl4oA, qacrora xole6aHufi. llpenparqeHrle 3Heprupr npr role6arelbHoM ABHxeHr4r4. Pesosasc.
PacnpocrpaHeHl4e rore6asufi B ynpyr[x cpeAax. flpogomuue H rronepeqHbre BoJrHbr. ,{nuua
B0JIHbI. Cxopocrr BoJIHrI. 3eyronue BoJrHbr. Cxopocrr 3ByKa. Brrco:ra, rervr6p rr rpoMKocrb 3ByKa.

3xo.

Ieuoucmoauuu.
Mexauuqecxue xore6aHuq. Mexaur4qecKr4e BoJrHbI. 3nyronue rore6aHr,rq. Ycrosuq
pacnpocrpaHeHHq 3ByKa.

,Aa6opamopuan pa6oma.

I4cc:reAonaHl4e 3aBilcI4MocrLI nepproAa H qacrorbl cno6ognrx role6aHrEfi Hr,ITf,Horo MarrHI.,rKa or
.(JII,IHbI HHTI,I,

3rerrpouarHr.rrHoe none (23 uaca)
Maruurnoe rIoJIe. Oguopoguoe u HeorHopo.qHoe MarnrrrHoe noJre. HarrpaBneHr4e roKa vt

HanpaBneHue tuuuit ero MarHI{THoro [or.[. Ilpanuro 6ypanuraxa. O6HapyNeHr{e Marur.rrHoro
nor.f,. flpanulo resofi pyKI{. I4n4ynqIEr MarHr.rrnoro [onr. MarurErsrrfi uoror. Onsnu Oapa4er.
3.nexrporrlarHltrHa, LIHAyKuHfl. Hanpanneru4e r{HAyKur.roHHoro rora. Ilpasuro JIeHrIa. .f,ueHrae
caMol'IHnyKuun. flepeuesHstft rox. feneparop repeMeHHoto rora. Ilpeo6pa:onaupr, gHeprrlr{ B

3JleKrporeHeparopax. TpaHcipopnrarop. Ilepelarra onerrpuuecxofi oHeprr4u Ha paccroflHr.re.
3:rerrpouatHHTHoe troJIe. 3lexrpouarHr4THbre BoJrHbr. Cxopocrs gneKTpoMarHr.rrubx BoJrH.

BruqHze 3neKTpoMarHLtrHlIx Ia:ryueHr.rfi Ha xo4Bbre optaHr.r3Mbr. KonAeHcatop. Kole6arelrHslfi
KoHTyp. flolyueuue 3neKTpoMarHHrHbIx rore6aunft. Ilpr.rHqr.rubr paAr.rocB flsu u reneBrzAeHur.



3lexrpouarHl{rHa{ [p]IpoAa cBera. flperorrareuue cBera. floxasarelb npenoMneHprq. [ncnepqrx
cBera. Tuusl otITI{rrecKI'Ix cnerTpoB. llouorqeHlae pr ucnycKaHr4e cBera aroMaMa. llpozcxoxgeuue
ruueftqarux cneKTpoB.

treuoucmpaquu,

Ycrpoftcrno KoHAeHcaropa. 3ueprnr 3ap.rrxeHHoro KoHAeHcaropa. 3rexrpouarHr4THbre
xore6atrus. Csoficrsa SJIeKTpoMarHLITHhrx BoJIH. .{ucnepcux cBera. flolyueHlre 6eloro cBera rrpu
cJIOXeHI{r,r cBeTa pa3HbIX UBeTOB.

Jla6opamopuue pa6omd.
I4sy.reuue rBJreHr.r, 3neKTpoMarHuruofi r{HAyKurrH.

Ha6nrcleulr e crroruHoro lr ruuefi .raroro crreKTpo B HcnycKaHrlfl .

Crpoeuue aroMa rr aroMHoro fllpa (15 uacon)
PaAuoartuBHocrb KaK cBllAereJrbcrBo cJroxHoro crpoeHzfl aroMoB. AlrQa-, 6era-, taMMa-
I'I3nyqeHl4fl. Ouuml Pesep$opAa. fl.Aepuat MoAenb aroMa. PaAuoarruBHbre npeBpauleHgf, aroMHbrx
qAep. CoxpaHeHI'Ie 3apf,AoBoro LI MaccoBoro qrzceJr rrpr4 sAepHbrx peaKur.rsx. MeroAsl ua6lrc4euzx
r perr4crpauur4 qacrr,rq B rAepHofi Snsrnre.
Ilporouuo-uefirpounaa MoAeJIb flrpa. @usuqecxufi cMbrcJr 3apflAoBoro h MaccoBoro quceJr.

I4:orouu. Ilpanuna cMe[IeHHq. 3Heprur cBf,3r,r qacrurl B ,Ape. .{ereHue rAep ypaHa. I-{enuar
peaKIII{r. flepuas, gHeprerllKa. Srororr{qecKr.re upo6leuu HcloJrb3oBanprs A3C. .{osuuerpux.
Ilepuo4 nonypacrlaAa. 3axou pa,4l,IoaKTr.rBHoro paclaAa. Brasuue paAr,roaKrr{BHbrx u:ryueuufi ua
xr.rBbre opraHr.r3Mbr. Teprvros.uepHafl pearuws,. vlcto,tur.rKr,r 3Heprlru coluua r.r 3Be3A.

[ea@pupgguu
MoAelr orrbrra PesepSopaa. Ha6nroaeHr4e rpeKoB B KaMepe Bulrcoua. yctpoftcreo u Aeficreue
cr{eTr{uKa I,IoHI.I3I,IpyIOq[x qacTHII.

JI ad opsmopuue pa6omut.

I4syueuue AeneHr4r rApa aroMa ypaqauo $ororpa0ura rpexon.
I4tyuewue rpeKoB 3apqxeHHbrx qacrrrl tro roroBbru (fororpaSuxu.
Irlsuepeuue ecrecrBeHHoro paAr.rarlrroHHoro Soua gosuMerpoM.

Crpoenne rr fBoJrroqun BcelenHoft (5 uacon)
feoueurpuqecKul I'I renxoqeHTpl4qecKa"[ crrcreMbr Mr4pa. Cocran, crpoeH[re u npoprcxoxAeHLre
Coffie'rHoft cplcreMbl. Ousu.recxa.s npupoAa ue6ecurx rel Coruequofi cucrelmr. fhauerbr r4

MaJIbIe rela Corurequofi cucreMbl. Crpoenue, H3JrytreHr4e r.r gBoJrroq[s Coluqa r4 3Be3A. Crpoeuue
lr sBoJrroqlrs Bceleuuofi. fuuoresa Eomuoro nspbrBa.

lloaropeuue (4 uaca)

Pa:Ae.n 3. TeruaruqecKoe rrJraHrrpoBaHrre

Ne Hasnasue pa:geron /reu o6uee
KOJII{qCCTBO
r{acoB Ha

I{31^{eHI{e

Koru.recrso
KOHTpOJrbHbrx

pa6or

Koru.{ecrso
IInaHupyeMbrx
ra6oparopnux
pa6or

1 3axonrr ssauNaoAeficrBafl H
ABH}I(EHI,Ig TEJI

JI 2 2

2, MexaHu.recxue role6 aHufl H

noluu.3nyx
l5 1 1

3. 3rexrpouarHr.rrHoe none 23 I 2
4. Crpoeuue aroMa u aroMHoro

flLpa
15 1 J

5. CrpoeHue rr gBoJrrouu,

BcerenHofi
5

6. flonropeuue 4

Bcero: 99 5 8
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Ilpunocrceuue
Kan eHqapHo-TeMaruqecKo e nJr aHrrpoBaHr.re

Irb

ypoIta
HaunreHosaHr{e pa3AenoB

II TEM
,(ara nponeAeHr,r-rr flplarrleuaHue

(npuul.ruur

KOpper(TxpoBr(r,r

AAT)

IIo [JraHy
()llo Y.re6uoil

Heaelr.l)

IIo

Qarcry
(aara)

3arcoHu ABr.rxennfl H B3arrMoAeficrB[fl TeJr (37 qacoB)
1 Bso,qHrrft HHcrpyKrax no TB.

Marepua,tsHa, ToqKa. Cucreua orcrlera
I

2 flepeuerqeulre 1

J OnpeAe:resr{e KoopAraHarbr ABr.rxyrueroc, Tena 1

4 IlepeueqeHue npu rprMonr.rHefiHou
paBHoMepHoM .4Br{xeHI4t4

2

5 PeureHrae 3a.uaq Ha onpeAeneHr4e KoopAr.rHar
Terra Ha nJrocKocTr{, npoeKur4r4 BeKTopoB Ha
KOOpAHHaTHbTe OCn, Ha OnpeAeneHHe
rrepeMeueHr.rr, cKopocTr4 IIpI,I paBHoMepHoM

ABr4xeHHr.r, cpe4Hefi cKopocrr.t ABr{xeHr4s B

cnytrae HepaBHoMepHoro ABr.rxeHr4q; pemeHue
rpa$rdqecKr,rx 3aAaq

6 flp.nnro.nuuefi Hoe paBHoycKopenHoe ABr,rxeHlre.
Ycropeuue

2

7 Cxopocrs [pflMonnHeftsoro paBHoycKopeHHoro

ABnxeHr.rfl . fpa$err cKopocrr.r
J

8 Peruenue pacqerHr,rx r{ KaqecrBeHHbrx 3aAarr c
rr pr4Me He Hr.r eu tf oprrlyn ycKopeHr4q r.r cKopo crr{ ;
perreHr,re rpa$uvecr[x 3aAaq

1J

9 IlepeueuleHrre reJra npu flpqMolnuefiHonr
paBH o ycKopeH H o M ABr4 XeHr4r4

a
J

10 flepenaerqeHr4e reJra trpr4 trp.,rMolraneft sou
paBHoycKopeHHoM ABr4xeHr.tu 6eg naqalruoft
cKopocTr.r

4

lt Peurenue pacqerHr,rx r,r KaqecrBeHHbrx 3aAaq c
npr.rMeHeHr4ena $oprrayn ycKopeHraff i cKopocru r.r

ttepeMerqeHr4q; pemeHr4e rpa$uuecKr,rx 3aAarr

4

t2 I4Hcrpyxraxc no TB.
Jla6oparopnar pa6ora it 1 <I4ccneAoBaHHe
paBHoycxopeHHoro ABr4xeHr.rf, 6es HaqanrHofi
cKopocTr.r)

4

l3 OrHocurerE Hocrb ABIrxeHI4q 5

t4 Peruenue 3aAaq c prcnoJrb3oBaHr4eM Sopuynrr
cKopocTr.r

5

l5 Kourpo:mu an pa6ota}1b 1 no rerrae <OcHosbr
KI4HCMATI4KH))

5

l6 Pa6ora Ha4 omu6xaun 6
17 I4Hepuua-nsHbre cucreMrr orcq€:ra. llepnufi

3aKoH Hrrcrosa
6

18 Bropofi 3aKoH Hrroroua 6
19 Tperrafi 3aKoH HrmoHa 7
20 PerueHue 3a.qar{ Ha pacv€r .quHaMr4qecKr4x

xapaKTepu cTr.rK npr4 ABr.r)r(eHr4u Tena
7

21 Cso6orHoe rareHue ren 7
22 [nuNenue reJIa, 6porueunoro BepruKaJrr,Ho 8

1

2



BBepx. HesecoN,rocrr
23 I4ucrpyxrax uo TB.

Jla6oparopuax pa6ora Ns2
<IrlsuepeHue ycKopeHas cno6oAHoro [areHr4f,)

8

24 lqfqr BceMupHoro rrroreHrrfl 8
25 Ycxopeuue cso6oAuoro [aAeHrafl ua 3eule u

Apyr[x He6ecurx renax
9

26 Peureslre 3aAarr Ha onpeAeJreHr4e BpeMeHr.r

na4euus, I ABr.r xeHr.rq BBepx, Bbrcorbr n4eruws.l
rr oAteMa reJra, ABr,rxyqeroc, uoA Aeft crsraeN,r

cLrJIbI T.TIXeCTI{, Ha BbIqLICJIeHHe I4 CpaBHeHI4e
ycKopeHr,rs ceo6oAuoro rraAeHH, sa 3eure u
Apyr[x He6ecHr,rx reJrax, Ha orrpeAeJleHr{e cr{Jrbr
T.rrroreHus MexAy o6rexraun, orpeAerreHilfl
KoJruqecrBeHHbrx xapaKTepr4cr[x o6rexros

27 Cuna ynpyrocrr.r. 9
28 Cuta rpeHlrfl. 10
29 flpxuoluuefi uoe r.r Kpr4Bonr.rseftnoe ABV xeHr.re.

,{nuNeuue reJra rro oKpyxHocrr,r c
Irocro{HHofi no MoAynro cKopocrbro

10

30 PerueHue 3a1aq Ha orrpeAeneHr.re
rleHTpocTpeMr.rTeJrbHofo ycKopeHvrfl,, rTepvo la Lt

r{acrorbr o 6paruenus, BbrpaxeHr,rq cropo crr..r

.{BAXeHr4q r{epe3 paAr{yc oKpyxHocTu

10

3l IrlcryccrneHHbre crryrHr4Kr.{ 3eulz 11

32 I4rranylrc rela. 3axoH coxpaHeHr.rr raMrryrbca ll
JJ Peaxrungoe rBlrxeHr4e. Paxerlr ll
34 Pa6 o'ra cr.rJlbr. florenquzul buafl. u Kr.rH eru qecKarr

3Heprr,rfl . 3axon coxpaHeHra, MexaHurrecxofi
sHepfr4r,r

T2

35 Perueuue 3aAaq Ha onpeAeneHr.re r.rMnyJrbca r.r

SHeprr4I{ TeIIa, Ha rIpHMeHeHHe 3aKOHOB

coxpaHeHr,rfl rrMnynbca r{ SHepnrrr, Ha
npeBparrleHue MexaHr.r.recKofi gHeprur4 nprl
Hutktrr4u cut rpenux/ colporuBJreHr.rq

t2

36 Konrpolruar pa6ora Ns2 ro reMe
<Ocnoe6r Ar{HaMrrKr{)

t2

37 Pa6ora uaA orun6xauu l3
Mexanu.recxue xourc6arrus tr Bo,'rrrbr. 3nyx (15 vacon)

38 Kore6arelbHoe ABr.rxeHrre. Cso6orHHe
Kore6anus

13

39 Beruquuu, xapaKTepr.r3yroque role6arelrsoe
ABI,I}KEHI,IE

l3

40 I4ncrpyrraN no TB.
Jla6oparopuaa pa6ora Nt3
<l4ccreAonaHue 3aBucr{Mocrll flepproAa r{
r{acrorbr cso6oAHrrx role6aHufi
MaTeMaTl{qecKoro Maf,THr,IKa OT eto AJII4HbI)

t4

4t 3aryxalorque xole6anur. BsmyN4eHHbre
xore6auus

14

42 Pesouauc t4
43 Perueuue pacqerHbrx LI KarlecrBeHHbrx 3aAar{ Ha

rore6arelbHoe ABI,IxeHLIe

15

44 PacnpocrpaHeHr4e xole6aHzfi B cpene. Boluu 15
45 ,{nuua BoJrHbr. Cxopocrr pacnpocrpaHeHr4.f, 15

8



BOJIH

46 I4croqur.rxu 3ByKa. 3syKoeHe role6auus 16

47 Brrcora,'rerra6p H rpoMKocrb 3ByKa 16

48 PacnpocrpaHeHr4e 3ByKa. 3nyronrre BoJrHbr 16

49 Orpaxreuue 3B],Ka. 3syrosofi pe3oHaHc t7
50 Peurenue pacqerHbrx I,r KaqecrBeuubrx 3alar{ Ha

BOJTHOBOe ABr,rXeH14e

t7

51 KonrporsHar pa6ora Jlls3 no reN,{e

<MexaHuqecKr{e rore6aHuq H BoJrHbr. 3"yo
t7

52 Pa6ora saA oruu6rauu l8
?Lrexlpouarrru'r'rroe norre (23 uaca)

53 Maruurnoe floJre 18

54 HanpaueHr{e roKa r4 HanpaBnenue lunnfi ero
MATHI4THOIO NOJI'

18

55 O6napyxeHue Marur{THoro non, no geficmurc
Ha 3neKTpr4.recKr.{fi ror. flpanuro resofi pyrra

t9

56 Peuesue 3aAaq Ha MarHI,ITHbIe qBJIeHHfl 19
57 I4ngyrqux MarHr4THoro rroJlfi. MarHurnsrft

IIOTOK

t9

58 -flereHue 3neKTpoMaruurnofi r4HAyKur4H 20
59 IrlHcrpyrrax no TB.

Jla6oparopHar pa6ora Jt4
<ZsyueHue xBJreHrr.fl 3neKTpoMarsursofi
prHAyKrIt4 H)

20

60 Hanpan,reur4e HHAyKur.roHHoro rora. flpanulo
JIeHua

20

61 Peruenue 3aAaq Ha npaBr4no Jlenqa 2t
62 -fl srre H r.r e caM or.r HAyKrIr4r4 21
63 flo.nyuenue ta nepeAarra nepeMeHHoro

sneKTpr4qecKoro roxa. Tpanc$oprraarop
21

64 3lexrpouarHrrrHoe floJre. 3lexrpouarHlrrHbre
BOTIHbI

22

65 Kone6arersnrrft KoHryp. flo:ryveHue
3neKTpoMarHrzTHbrx xole6auzfi

22

66 flpunqlrnn paArlocBs3u il TerreBH AeHLrfl 22
67 3.nexrpouarHr4THa, [pupoAa cBera 23
68 flperoulenue cBera. Ongu.{ecrr4fi cuucn

loKa3aTelq npenoMneHl.Iq
23

69 flracnepcrax. I]nera ren 23
70 Perueuue 3aAarr Ha npr4MeHeHve 3aKoHa

flpenoMJreHl{fl cBeTa, Ha onpeAeneHr.re cKopocTr{
pacnpocTpaHeHr4fl. cBeTa B cpe,4ax

24

7l Tunsr o[Tr4rrecKux c[eKTpoB 24
72 flououqenue u vcrrycraHr,re cBera aroMaMH.

flpoucxox.qeHue m,rsefi qarsIx c[eKTpoB
24

t-t Irlncrpyxrax no TE.
Jla6oparopnar pa6ora J\i:5

<Ha6rrcAeHr.re cnJromHoro H luriefiqaroro
cneKTpoB)

25

74 Konrpo.nruar pa6oraNl4 no reue
< 3:rerrpouatHr4THoe rroJre)

25

75 Pa6ora uag omu6xauu 25
Clpoenlre aronra H aronarroro qApa (15 uacon)

76 Pa4uoaxruBHocrr,. MoAelu aroMoB 26
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77 PaAproaxrtzeHHe [peBparrleHrrs aroMHbrx sAep 26
78 I,Iucrpyrcrax no TE.

Jla6oparopuar pa6ora J,,lb6

<lrl:uepeuue ecrecrBeHHoro paAlrarlr{oHHoro

Qoua .uosnMerpoM)
3xcnepuueHTa.rrbHbre MeroAbr rrccneAoBaHr{q
IIACTLIU

26

79 Orxprnue nporoHa ra uefirpoua 27
80 Cocras aroMHoro shpa. fllepHbre cr.rJrbr 27
81 3ueprua cBs3lr. .{etber<r Maccbr 21
82 [eneurae qAep ypaHa. I-lenuas peaKulrs 28
83 I4ucrpyxraN no TB.

Ila6oparopuar pa6ora Ne7
<I,Isyveuue AeJreHr,rfl ,.qpa ypaHa no
Sororpa6rEr.r rperoB

28

84 faepnufi peaKrop. Ilpeo6pa:oBaHue
BH)"rpeHHefi suepruu aroMHbrx srep B

3nexTpuqecKylo 3Heprrdlo. Arolluaq gHepteruKa

28

85 Euororu.recxoe AeficrBr.re paAr4arluz. 3aros
paAI{ O aKTLIBHOIO pACI]aIa

29

86 Teprr,roslepHa-f, pearuufl 29
87 llncrpyr<'rax no TE

Jla6oparopuar pa6ora }lb8
<lrlsyueuue rpeKoB 3apsxeHHbrx tracrr4u rro
Sororpa$usrrr>

29

88 Perueuue 3a.qar{ Ha IrpeBparqeHl4g aroMHblx
sAep, onpeAeJreuue 4e(ferc'ra Maccbr r{ gHeprrzu

CBr3Lt, Ha 3aKOH paAI4OaKTLIBHOTO pACfiAAa

30

89 Kourpolruax pa6ora J\b5 uo rerr,re <CrpoeHue
aTOMa LI aTOMHOIO trApa.>

30

90 Pa6ora ua4 ouru6xarr,ru 30

.CrpoeHue u oeorrorlus EceleHsofi (5 uacon)
91 Cocran, crpoeuue r{ npoucxoxAeHr4e

Coruequofi ct4creMbr
31

92 Bolrurue rrJraHerbr Comrequoft ctrcreMbr 31

93 Ma"nsle rela Corule.rHofi cucreMbr 31

94 Crpoenue, r,r3nfreHlre r4 gBonlouus Coluqa pr

3Be3.{

32

95 Crpoeui.re r.r 3BoJrrouus Bcelesnofi 32
Ilonropeuue (4 vac)

96 floAro:roexa K r.rroroBofi xoHrpolrHofi pa6o:re :

perxeHr.re 3aAarr rro reMe <3axouu ABr.rxeHr.rf, r{
ssaul\.roAefi crBr.I g reJr )

JZ

97 IloArorosKa K LrroroBoft rour:polurofi pa6ore:
pelleHr,re 3aAatl rro reMaM <MexalruqecKl,Ie
xore6auus r.r BoJrHbr. 3nyx>,
< SrertpouarHr{THoe rroJIe))

JJ

98 Irlrorosas KoHTponbH an pa6o-ta uo fi u:uxe 1a
JJ

99 O6o6qeuue u cr4creM arLrsauqrfl. Marepprana JJ

t0





PACCMOTPEHO
IIpOTOKOI 3aCeAaHUfl neAaforr,IqecKoro

coBera }lbl or 28.08.2019 r.

COIJIACOBAHO
3aMecTr,rTenb Ar{peKTopa

no yve6uo-Borr r.rrarel ruofi pa6ore
?//

-eft Ponaasesxosa H.A.
29.08.2019 r.
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