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I . no rcyl,reHT[,r, orr peAeJrrr rcul ue coAep?r(a H r.t e
sK3aMeHarIuouuoii paborul

CogepNauae oK3aMeHaquouuoft pa6ornr o[perenrercr Ha ecHoBe
Se4epanrHoro rocyAapcrBeHHoro o6pasonarerrbHOro craHAapra cpeAHero o6ulero
o6pa:onatnr v SeaepanrHoro rocyrapcrBeHHoro o6pasoeareJrbHoro craHAapra
ocHOBHoro o6urero o6pa:oeauur.

2. CrilyrcTypa aKsarueuauloounofi paborur
3r:aueHarlraounaq palora cocrouT H3 Tpex vaclefi, BKJrroqarourr4x B ceSx 35

za4auuir ( nra c r na er-r n o ) .
9acru I co4epNur 21 3aAaHue (zagauux A1 - A2I). K xax4or,ry 3aAaHtrro

Iaerafl. r{erblpe BapuaHTa orBera, r{3 Koropbrx roJIbKo OAHH npanulrurrfi.
9acru 2 co4epNur 4 zalauux (zagauHs B 1 - B4), Ha Koropbre Ha,qo Aarb

xparrufi orBer B BHAe xocJreAoBareJ.rbHocui uu$p.'
9acrr 3 coAepxr{r 10 :ala.r (A22 - A25) c nrr6opoM oAHoro BepHoro

orBera a Cl - C6, rtts Koropbrx rpe6yercs Aarb pa3BepHyrbre perxeHrar.
Bcero ilnfl SopnaupoBaH:afl 3l(3aMeHauraosuofi pa6orrr ucronb3yerct

HecKoJIbKo nr'IaHoB. B .{acru I lln o6ecneqeHlrq 6oree AocryrrHofo Bocnpprrr4.rr
rau$opvaqrza 3a1aH:af Al A19)"pyflilupyrorcr r4cxoAr H3 reMarqr{ecxofi
[pl4HaAnexHocrl4 zagauuit MexaHI4I(a, MoJreKyJrfrplnafl. Sueuxa, oneKTpoAvrHaM:aKa,
KBaHToBax $lrsnxa. B .{acux 2 ttt 3 za1a:nurr'rpynrrr4pyrorcr B 3aBr4cnl,rocru oi
$opnru npeAcraBJreHHfl sa[aHuia v B coorBercrBarv c reMaruqecrofi
lpr{HaAnexHocTbro.

B ra6,raqe I noxa3aHo paarpeAener{He zaglawuir oK3aMeHaqnouHoft pa6orr,r
rro r{acrflM pa6orsr.

Tu6nu4a 1
PacnpegeJleHlte saAa Hu fi 3K3a MeHauuoHuofi pa6orur llo qacrrr m padorr,r

9acru pa6orrr 9nc,ro
zailavuit

Maxclrnralr,Hrtft
nepnuvurrf i

6ann

flpouenr MaKcuMadrlbHoro
rtepBurrHoro 6ar"ra sa

3aAaHI{fl Aansofi qacru or
MAKCUMAJIbHOfO

flepBurrHoro 6a;lna 3a BcK]
pa6ory, panuoro 51

t{acru 1 2T 21 41%

9.acr:.,2 A..t 8 16%

r{acrr 3 l 0 22 43%

tr{roro 35 5t 1000h



3. PacnpeAeJIeHue saAaur.rii BapuaHTa tro ypoBurrM cJro]KHocrr.r
B ox:aueHallnoHHofi pa6ore npeAcraBJreHbr 3a1aH:afl pa3nr4r{Hbrx yponnefi

cJloxHocrIa: 6asoeofo, [oBbIIrIeHHoro 14 BbIcoKofo.
3aAaHHs 6asonoro ypoBHt BKJrroqeHbr B r-racrb I pa6orur (20 zalanuir c

nrr6opou ornera) H r{acrb 2 (2 zauaHur c r(parKi{M orBerowr).
' 3atrarlun roBbltrreHHoro ypoBHq pacnpeAeJreHbr MexAy BceMr4 qacrf,Mu

3K3aMeHaIlprousoft pa6oru: 2 zaryauur c Kparr(lrM.orBeroM qacra 2, 5 sa;;auvtit c
nu6opov orBera u I saratttlei c paenepHyrbrM orBeroM s.{acrlr 3.

5 zagauuit qacrlu 3 tlnrxroretr 3a1atktrMr4 BbrcoKoro ypoBHr cJroxHocrr4 kr
npoBeptror yMeHI4e I4crlorlb3oBarb 3aKoHbr tpHsr,rr<u lJnfl a*arrv3a pa3nr.rqHbrx
llpoqeccon u xvtewvtit, a ral()Ke yMeHI{r peurarb 3ag:a.r.vr Ha rrpuMeHeHue oAHoro-
AByx-Tpex pa3Aenon QnsnxH, T.e. BbrcoKoro ypoBHf, noAroroBKr.r.

B ra6nnqe 2 npegcraBJleHo pacrpeAeJreHr4e zarauuh BapvaHra rro ypoBHrM
CJIO)KHOCTI4.

Taflmrua 2
PacnpegeJreHue :aAaunfi rro ypoBr{ro cJto}KHocrtl

4. [IpoaoJr]Kr{TeJrbHocrb sK3aMeHa uo $urlrrce
Ha srlnoJIHeHHe 3K3aMeHauuouuofi pa6oru orBoArrrcx 3 \aca 55 nar,rrivr

(235 ungyr).

5. Cucrenra orleHlrBaHug zananuit
3araune c nsl6opoM orBera cr{I4Taercq. BbrrroJrHeHHbrM, ecJrr4 err6paunufi

SK3aMeHyeMbIM HoMep orBera coB[aAaer c BeprrbrM orBerol,r. ItaxAoe wz zap.auuit
A1 - A25 ouenkrBaerafl I 6annonr.

3aAaHae c KparKI'IM orBeroM crruraerc{ BbIrroJrHeHHbIM, ecJII4 3arlr4caHHrrfi e
6lauxe }lbl orner coBna4aer c [paBnnbHbrM orBerov. KaxAoe r43 zarauui4 Bl -
84 oqesr,rBaerct 2 6ar.ltatrr, ecrv BepHo yKa3aHbr Bce 3JreMeHTbr; I 6annou, ecJrr4
AonytrleHa ou:n6ra B yKa3aHI4H oAHoro r43 oJreMeHToB orBera, u 0 6annoB, ecJlu
AorryrqeHo 6olee oAuofi ouu6xu.

3ailauun c pa3BepHyrbrM orBeroM oueHr4Baetcn3 lametwrw.

Yponeuu
C!'IO)I(HOCTLI

:aAaunfi

tluc.rro

zaAarruit

?
Maxcnma,rr,untfi

nepnuuHrrf i
6ann

flpouenr MaKcr{MaJrbHoro
rrepBr{qHoro 6alla 3a 3aAaHr{s
AaHrrofo ypoBHfl cr'rolnHocTr,r -

OT MAKCIIMAJIbHOTO

[epBr.rrrHoro 6al.na 3a BcK)
pa6ory, panHoro 33

Ba:oebril 22 a A/ + 47%
lloerrrueF{Hlrfi 7 T2 24%

Brrcoxufr 5 1 5 29%
llroro 35 51 1000 .



6. II KaJra uepeBoAa OAJIJIOB B TECTOBbIE OAJI.  [TDHMEDHAf l  UIKAJIA I ICDCBONA I IEDBHqHbIX OAJIJIOB B TECTOBbIE OAJIJIbI

l lomep 3a.{aHr{rr fIeDnu.rHrrrl 6a,rn

Al -  A25
I 6un

3a KaxAoe 3aAaHHe

8 1  - 8 4 0 - 2 6anta
3a Kalr(Ioe 3atraHlle

C l  _ C 6 3 6amta
3a I(A)i(IOe 3anarrr4e

Bcero 51 6a,r,r

flepnuuHnrfi
6a,l,lt

Tecronrrii
6a,r,r

flepnuuunrfi
6ar,r

Tecrosrrfr
6arn

0 0 z6 54
I 4 ) 1 5 5
z 7 28 57
t
J 10 29 5 8
4 1 AI T 30 59
5 t 7 3 l 60
6 ? n 32 61
7 L J J J oz

8 27 34 65
9 3 0 35 67
l 0 33 36 69
l l 3 6 J I 7 1
L2 3 8 38 73
13 3 9 39 75
t 4 40 40 77
1 5 ' t l 4 l 79
l 6 42 12 8 1
1 7 44 43 84
18 45 44 86
1 9 A '+o 45 8 8
20 47 46 90
21 48 47 Y L

22 49 48 94
23 5 l 49 96
24 52 50 98
t { 53 5 1 1 0 0



7. [IporpaMMa uo Susurce

I{I{HBMATI/II{A

ocHoeHrIe IIoHtrI4t: Marepl4aJrb*afl TorIKa, cl4creMa orcqera, TpaeKTopl4r,
rlyrr [epeMe[IeHne. Cnoco6u 3ailaHvrfl ABr4xeHr4n. PaeHoN,repHoe np{MonnHefiuoe
ABnxeHI4e: luueftHat cKopoarb. PaeuonepeMeHHoe nprrMonr4Hefiuoe ,{Br4xeHZe:
luuefiuoe ycKopeHue. HepanuoiraepHoe ABHXeHr4e: cpeAHrfl cKopocrb.
OruocureJrbtloelb rBHX{eHI,Ir. Clox<erJr4e cKopocrefi B r{Jracc[.recxori Mexar{aKe.
Kpr'rno,rnuenuoe ABI4)I{eH[e. [nuxeHr4e rena, 6porueuHoro ropr43oHTanbHo; noA
yrnoM I( ropl43oHTy. Itacarelruoe (raureHquanlHoe) v qeHTpocrpeMr4TeJrbHoe
(nopuanuroe) ycxopeHr4r. [na>xeHze no oKpyxHocrn: nepr4oA, rracrera, yrnoBa{
cKopocrb (uurluuecKafl qacrora). PanHovepHoe BpaueHrae: yrnoBar cKopocrb.
PaenonepeMeHHoe BpauleHr4e : yrnoBoe ycKopeHr,re.

AI,IHAMITKA
llepnrrfi 3aKoH Hrrorosa, HHepur4€urbHbre u HenHeprlr4aJrbubre cr4creMbr

orcr{era. Cula, Macca. Cnllt B rlpr4poAe. 3axoH BceMr4pHoro rrroreHr4r,
fpaBHTaIIHoI-IHoe IIoJIe, ycKopeHl4e cnNolsoro rIaAeH ws. Cwta rrxecrn" Bec. ctrJra
peaKIII4I4 orlopbl, neperpy3xa. Cwta rpeHat: cyxoe, Brr3Koe rpeur4e, 'rpeHr.re roKor,
TpeHI'Ie cKoJIb)I(eHrar. Bropofi garon Hrrcrosa. Tperraft 3aKoH Hrroroua. Cuta
yllpyrocrll: a6colrorsas u orHoclrrenbHarr 4e$opnaaqan, MexaHr4r{ecKoe
HaIIptxeHHe, MotryJrb IOura, 3aKou fyxa, npeAel npor{Hocru. f,euNeuae
cBt3aHHF,IX TCJI. f{taHauuxa ABHXeHI4T no oKpy)r{Hocrt{, rleHTpocTpeMurenbHat
CHTIA.

3AKOHbI COXPAHEIHVI'I
3ueprltr: noreHul4anblafl u Kr4Herr4qecKarr gHeprur. floreuquarrb1afl

3Hepfllfl TeJra B [oJre TrrfoTeHr4.f,; noTeHuuarlbuafl SHepfru
TeJIa. 3aBncuuocrt BeJII4r{I,II{br MexaHH.recxofiyrrp yf oAe Q op Mr4p o B aH Ho f o

3HeprI4I4 or eu6opa cl4creMbl orcqera. Pa6ora Kar( Mepa rz3MeHeHzfl oHeprr4r4.
Mouluocrr. 3axon coxpaHeHl4tr Lr npeBparueHn.rr 3Heprr,rv. l{rranyrsc. juno"
ptsl\4euerinfl uMnynbca (nropofi saxoFr Huoroua). 3axon coxpaHeH:afl prn1yilbea.
A6conrcrHo ynpyrwfr u alco,rrorHo Heyrpyrr4fi yrcp.

CTATI4KA
Vcroeue paBHoBecvfl Marepptarusoft Tor{KH, TBepAoro reJra. flne.{o cgJrbr,

MoMeHT cHJ'IbI (uanpaueHl{e BeI(Topa MoMeHTa crannr). Vcroene paBHoBecvrfl,Tera,
He r4Meroruero 3aKpenlenriofi ocLr BparqeHur.

fI4APOCTATI,IKA
,{anleHrze. 3axou llacxars. fz4pocrarr4rrecKoe AaBneHHe, coo6rqarcqzect

oocyAbr. fNgpannraqecxnfi npecc. 3axou Apxnue4a. Vcrosne rrJraBaHu, TeJr.



M O T E IT Y JI'I P H O - K I4 H E T UTI E C IT A'I T E O P I,T'I ( M I{ T)
OcHosHrIe noJloxenur MI{T. Ocuonubre' noHf,Tr4tr: MoJrflpHa{ Macca, MoJrb,

t{I4cro Anoragpo, I(oJII'IqecrBo BerqecrBa. IrlAealrsrri.i ras. laueuue, o6rev u
TeMrleparypa - o6o6qenHble xapal(Tepl,rcrr4r(H cocro flHHtr ra3a. Pacnpe4eneHr.re
MoneKyn ro cKopocrf,M. Cpe4nexnahparvurrafl cKopocrb MoneKyn. OcHoeHrre
ypaB'HeHutl MI{T. VpanHeurae cocro trHwtr H4eanbFroro ra3a (ypanuenr.re
Meu4eleeea-Krarefipona). I,I:oupoqeccbr. 3aKonrr Eofirur-Mapr4orra, feft-
Jlrcccaxa, rllapu. fpa$r,ruecxoe nso6paxeHr4e H3oupoqeccoB.

TEI'MOAI4HAMI,IKA
Pa6o'ra HreaJIbFIoro ra3a. Bnyrpenurrr 3rreprvtr u/.eanbrrofo ra:a. ilepnoe

Har{aJro repMorr.rHaMVRH B o6uqev, BraAe u npHMeHr4TeJrbHo K r43orrpoueccaM.
Arua6awr'{ecrcHfi npoqeac. flepnoe Haqaro repMoAprH aunkrKz An,
a[ualarwqecr(oro npoqecoa. VpaeHeH14e llyaccona. Tenroerre ABr4rareJr14.
KoeSSzqpIeHr IIoJIe3Hofo gefi crnvrr rerJroBofi vaurznu. IJrarn Kapno.

I'IsNaeHeHue arperarHoro Hl#fftt#:'*" rrpoqeccu rrrraBrreHr4{,
KpI4crannvl3arJvrn, uapoo6pa":onaHzr') u KoHAeHcaqr.rH. Tenloeuxocrr reJra.
VAelrHaa TenJloeMKocrb BeruecrBa. VAenruar re[jrora nJraBJreHr4fl vI
uapoo6pa3oBaHHt. VAelrHax re[rTora cropaHt,tr rorrJrHBa (renlornop"u"-
cnoco6uocTb). Vparueune reIIJIoBoro 6alanca. itos@SHq[eHr roJre3Horo
leitctsux. 3aszcl4laocrb JlllHeffurrx, rroBepxHocrHbrx u o6reusbrx pa3MepoB Tena
or efo TeMnepaTypbr.

STEKTPOCTATI4KA
Aea BVra 3aprrAoB, 3axon ooxpaHeH,r 3aprrAa. 3axou B3aHMoAe nc.reurl

ToqerIHbIX 3ap-ffAoB B BaKyyMe v B BeulecrBe. flossrHe Atr3neKTpu.recxofi
rlpoHHIIaeMocrl{ BeIrIecrBa. Snexrpocrarl4qecKoe rroJre. HanprxeHHocrb KaK
cI4JIoBaf, xapaKTepwarvrKa gJleKTpocrarr4qecKoro rroJrr. HanpxNeHHocrb rroJr{
Tor{er{Horo 3apflila. llprluuan cy[ep[o3vrJvrn. Curoerre ruHzru noJrr.
flonepxuocrHat [JiorHocrb 3ap.rrAoB. I-laupnNeHHocrr, iroJrr 6ecxose.lHofi
panHonaepHo 3apqxeuHofi rrJrocKocra. o4uopoAHoe rroJre.

lloresquaJlbHat sHepruf, B oner<rpH.{ecKoM rroJre. lloreuuuar KaK
3Hepferl'IqeaKatI xapal(TepvcrvrKa Sner(TpocrarHr{ecKofo rroJrfl. pa:nocTb
noreHlIualon. Pa6ora roJlt tro [epeMeqeHr4]o 3apflAa. Csqst MexAy pa3Hocrbro
rloreHIIaaJIOB I'I FlalrptxeHHocTblo Anrr oAHopoltHofo rroJrrr. 3rcs[noreHur,raJrbHbre
noBepxHocTr4.

VeAzseuurtft uponoAHl4lt. SirexrpnuecKar eMKocrb rpoBoAHr,rKa. Euxocrr
cQeprr. I{ouAeucaropbl: Ha3Har{eHr4e v ycrpoficrno. Sner<rpoeMKocrb
KoHAeHcaropa. flocleAonareJlbHoe u [apanneJrbuoe coeAr4HeHlre KoHAeHcaropoB.
fLrocxufi I(oHAeHcarop (evxocrr,, HallprlKeHHoc'rb rrorr MexAy o6xna4ralara).
3ueprnx 3aprxeHHoro r(oHAeHcaropa. o6reusar rrnorHocrb 3Heprar4.



SJIEITTPI,ITIE CITI{fi ror
OcnoeHbte IIoHtrTI,It: 3neKTpr4r{ecxufi ToK, cLlra roKa, [JrorHocrb roKa,

HaIIptIXeFI14e, cottporl4BJIeHHe. Conpornnlter{He I(aK xapar(Tep ueruKa yrracrKa
qela. 3aeucn\aocrb co[poraBJleHr4r or reuueparypbr. 3axou Oua Ans yqacrKa
I{e[H. llocneAoaareJlbHoe u [apaJlnenbnoe coeAraueHue npoBoAHHKoB.
BHyrpenHee couporl4BJleHae H 3rrer(TpoABr.rxyu afl eurra HcrorrHur(a roKa. 3axon
Ova Aru 3aMKHyroft rJenu. Srerrpuvecxprfi Tor( B.MeraJrnax. 3nexrpn.recrufi rox
B ra3ax. 3nerrpuuecxafi roi< s pacrBopax 14 pacflJraBax. 3aronlr Qapa1ex trnn
oneKTponusa. (Dus u.recKaft cMbrcJr .uva ra (Dapa4er.

SJIBKTPOMA|HETI43M
Marsuruoe IIoJIe. CpanuzreJrbHafl xapaKTepvcruKa fpaBnTauuoHHoro

3nel{Tpocrarl4qecKoro t4 Mar}tI4THoro no,reii. Marunrunril MoMeH.r r{or-rrypa.
[eficrrue MarHl4rHoro ror.f, Ha paMKy c roKoM. Bexrop MarHr4THoir uugyx\iu.
flpaealo npaBofo BI4HTa. Cnrosnre rvlkrv MafHZTHoro rroJu rrp{Moro v
KpyroBoro roKoB. OaHopoaHoe IIoJIe. feficrerae MarHHTHofo rroJrtr Ha rrpoBoAHr4K
c ror{oM (cwxa Avnepa) 14 Ha ABlrxylrduircx,zapna (cwa Ilopenqa).-llpannno
resoft pyI{I4. Marunruuft norox. llolnrrfi MarrlurFrbrfi nororc (noroxocqenneuze).
Pa6ora tro [epeMeqeHr4ro KoHTypa c rpxou B MarHr.rrHoM rroJre.

-fiereHlae 3neKTpoMaruuruofi r4HAyKrIr4H. 3axon 3neKTpoMaruurHoft _I4HAyKIIHI'I. llpanHlo Jleuua. Pasgocrb roreHqnaJroB, Bo3Hr4Karoruaf, Ha KoHuax
npoBoAHaKa, ABr4)r(yulef o cr B Maf HHTH OM rroJre.

VlttgyxrwuHocrb. llereHne caMoHr-rAyi(rI14H. 3ueprur 3JreKTpoMarHHTHoro
fIOJI,{ .

KOTBFAHVIfl I4 BOJIHbI
BraAnr paBFIoBecwr- yctoitquBoe, ueycroiiuuBoe, 6e:pa:nnr.rHoe. Kole6anras.

Ocgonutte IIoFIt'rt4tt nepl4oA, Lracrora, cMeu(eHI,Ie, aMrrJIHTlla, $a:a rcore6auHfi.
fapruoHuqecKr4e rore6asnr. cxopocrr, ycKopeHr4e, Bo3Bpaqarc111ar evrra,
noreHlln€LnbHafl Iz KI4HerHr{ecKas 3HeprHf, xole6lrouleftcq N{arepr4€LnbHofi ro.rxll.
MaqrHraxr4: npyx${uurrfi, MareMarH.recxzfi z $usHvecrnfi.

Boluu. llpo4olruue H no[eper{Hbre BoJrFrbr. MexaszqecKqe v
3neKTpoMarHI4THbIe BOJIHbI. lnuua BorlHbI, cKopocrb ee pacrrpocrpaHeHr4r.
Korepeuruue BoJrHbr. Cerrsb MexAy pa3Hocrbro BXoIa H pa3Hocrbro Sas aJr"
KOfepeHTHbrx BoJrH.

flepen'reuurtfi roK. 3S$exruBHoe (aeficrnylouee) 3Har{eHHe cr4nbr roKa,
HarptIXeHI'It. Axrunuoe, peaKTI4BHoe (euxocrHoe v rau4yxrnenoe) 14 [oJrHoe
co[porr{Brrerrvtr B rre[H nepeMer"rrofo ror(a. clsar rpa:. Tpancsopnaarop.

OTITIIKA
feouerpzuecKat orrraKa. 3axourr orpaxeHr4rr v npenoMneHr4r cBera.

lllocxoe 3epKano. floxasarenb [penoMJreHur. florsoe BHyrpeHHee orpaxeHr4e:
npe4errurril yfon [oJ]Frofo Brjyrper-rHefo orpaxeFrr4r. Xoa nyvefi B frpr{3Me.
JIuHsrl. Co6zparoull4e 14 paacenBaroqve rr4H3br. Onrnqecxrait qeHrp, fJraBHar r{



IIooor{Hble o[TlIr{ecKl4e ocH: Qoxycrt, tpoxantnaa nJrocKocrb. flocrpoeune
H:o6paNerizr B JIHH3ax. Onrn.{ecxas evra B JrHH3ax. Ysern.reHae. @opuyra
rosxopi JIHH3bI. 3asucp{N,rocrb onruqecrofi cHJIbr or reoMeTplrr4 Jrr4H3bI,
orrrr4qecKprx cnoffcrB JrHH3br H or(pyxarouiefi cpeAbr.

Boruosaq oil'rr4r(a. I{orepen'Hbre 'oJrHbr. I4r-rr.epcpepeHur4, BoJrrr. vcroeaq
MaKcI4MyM a v MHHvrMyMa npl4 I4Hrep$epeH qra z.. llparraepbr r4Hrep$epenqu r,r (onrrr
Iouta, Konbua Huorosa, nurep$epeHur4rr B ToHr(r4x rrneHKax v Ha xnane).
lzSpaxqkrfl QBera. [u0paxqlloHHat peurerr(a. Vcrosze MaKcr4MyMa rr Mr4Hr4MyMa
rpa Ar4QpaKur4r,r B orpaxeHHoM cBere.

Itnau'ronal oTITHI(a, oo'roo$cpexr. 3arcoriu Crolerona llrrfl BHe[rHero
QoroeQSeKra. VpanHeulae 3frnurr ekua 4nr $oroe$$exra. Cseroeoe AaBJreHr{e.
Onrrru fe6eaeea.

CTPOEHI4B ATOMA 14 ATOMHO|O trtrPA
Mo.4enr' aroMa rlo Toltcolty. Onrnrr Pe:lep$opaa. llnane.rapuax MoAenb

aroMa. flocry,rarrr Fopa' Pagwyc Eopoecxoii op6u:.:sr, cKopocrr, eJ,rer(TpoHa Ha
op6rare. Cnexrpn H3nyqeHr,tr 14 rrorJrouleHull aroMa BoAopola.

CrpoeHue aroMHoro s,APa. flop.t4xonrrfi uorraep [r MaccoBoe r{r4cro. Hyxrourr
v ux xapaKrepr4crurxrz. AlrQa-, 6era_,p ranrrraa; pac[aA. .fl4epHrre peaKqr4pr.

8. Tpe6oeaHr.tn K rroAroroBr(e a6urypueHToB

B pe:ynlrare n3ytleH:afl [peAbf,BnfleMofo r( ycBoeHraro yve6uoro Marepr,raJra
a5urypueHr Aon)KeH

suamu/noHuA4qmb.-
paBHoMepHoe, paBHoycKopeHI-Ioe AIIII)KOt-tHe; paBr-roMepr-roe BpaurareJrbHoe
ABI4XeHI'Ie; [epexoA BelrlecrBa v3 OAHO|O afpefarHofo cocroqHr4r B Apyfog;
SneKTpHr{ecKue B3aHMo,{efr,crnux; Te[JIoBoe geficreue ToKa; MarHr4THbre
B3auMoAeitctawal. 3neI(TpoMarHWTHafl HHAyK[ws, e&Mor4HAyKrlr4fl;
3neKTpoMarHHTIIble BonHbI; tlpflMon14Hefruocrr pacnpocrpaHeHr4x cBera,
orpaxeHHe H [peJIoMreHLle cBera, 4acfparcrlan u rau"r.ep$epeHr]Hrr cBe.ra,
nornoIIIeHHe u Auauepcvfl cBera; Soroe$SeI(T; paAl4oar(Tr4BHocrb, AeJreHr4e flAep;

ctvi'stcl $u:avecxnx nossrnft: rlyrb, neperureuleHr4e, cKopocrb, cpeAHry
cKopocrb tryrw I4 nepeMelueHr{t, MfHOBeHHaT cKopocrb, ycKopeHr4e; yfnoBatr H
twuei*tan cKopocrl4' nep'or u qacrora paBHoMep'oro BparrleHkrr,
rleHTpocrpeMure,{bHoe ycKopeHae, Macca, rrJrorHocrb, cHJra (uxcecru, ynpyroori{,
rpeurar), AaBneHHe, aruocdepHoe AaBneHHe, HMrryJrbc reJra, HMnynbc cvrrrbr,
fpaBr{Tarlr4oHHoe [oJre, pa6ora, MOTTIHOCTb, KaHerrzqecKa, 3Hepfp1.s,
rroreHlrr4aJrr,Har 3Hepfr4r, r<oesslrrlr4enT noJre3uofo geftcrnux; [epr4gr,
aMrInHTyAa, qacrora, $a:a xole6auzit, ptuua BoJrHbr, cKopocrb pacnpocrpaHeHr4,
BOnHbI; BHyrpeI{FItrfl 3[epruLfl, Bl-Iy',r'peHr'rrr' 3r-repfrrr ollHoaroMHofo r4lleaJrbHor.o
ra3a, TeMnepaTypa' I(OJIHII9CTBO T9IJTOTbI, yAenbHatl T9IIJIOeMKOCT6, yAenbHat
TeIIJIoTa cfopaHnt: /AOIbH?II Te[JIoTa |IJIaBII€HI4.fI, y.qenbHat TeIUIoTa
napoo6pa30BaHr4r; 3ner{TpoMafHr4THoe none; npoBoAHHK, Ar,r3JreKTpr{K,
3neKTpHqecxafi 3aptrl' ro'{e'{Htti{ SneKTpl4r{ecxnfr 3apflil, 3JreMeHTapurr*- 3eprA,



HaTIptIXeHHOC'llb 3neKTpHr{ecl(ofo fIoJIrI, I]oTeHIII4aJI 3JIeKTplrqeQKOfO rIOJltI,
pa3HocTb TIOTeHqI,IaIOB, 3JleK'rpr.rrrecKoe Hailprrlr(eHr4e; 3Jler{TpoeMKocTb,
II,I3neKTpnqecKat IIpoHHIIaeMocTb BerqecrBa, 3Hepflrr 3neKTpr4qecKofo 14
MafHI,ITI{ofo nonef; ucrotIIIHK ToI(a, evra 3neKTpl4rlecl(ofo ToI(a, 3neKTpl4rlecKoe
conpoTl4BJIeHHe, yAenbHoe 3neropHr-recKoe conporI4BJIeHHe, 3ner(TpoABr4x(yuat
CVIA HcTOt{HI4I(a TOKa; HHAyI(III4' MafHHTHO|O IOJI', MarHHTHbrfi IOTOK,
3neKTpoIBH)I(yUIasI QVLA fiHAyr(rlr4H t4 CaVOr4r-rAynuHH, t4r-rAyr(TlrBHoo'1'b;
aMnnI{TyAHoe H AeficrByloulbe :ua.Ie\Lrs. uanpnxeuvrfl u cvrrrbr nepeMeHHoro roKa;
ceerosoff JIyq, IIoKa3areJIb npenoMnenur; SoxycHoe paccrorHvre v orrrlrqecKat
QVila rosxofi nI4H3bI; oIITI4qecKatI pa3Hocrb xoAa, rocrornHan 4zdlpaxqHouHoft
pelxerKrl; eFlerurlrfi $oroe$$err, $oroFr, 3Heprnfl v Hl,r.rrynlc SoroHa, KpacHat
fpal{I4ua Qlolo:Q$eKTa, pa6ora BbIXoAa; flLeplarr MoAeJrb aroMa, 3ueprnr eBtr3vr
fl[Pd, AeQexr Macc, oHeprerl4.IecKraft BbrxoA n4epuoft peaKrlr4r{, [epr4oA
nonypaclaAa; sJreMeHTapHbre rracTzqbr ;

cMbIcJI Snsrauecxnx 3aKoHoB, rlpr{Hqr{rroB, npaBaJr, [ocrynaron: I, II, III
3aKoHoB Hruroua, BceMnpHofo rtforeHl4g, fyxa, coxpaHeHl4r MexaHl4rlecxofi
3Hepflzh, coxpaHeH:1.tt vrMilynt'ca, ApxltMeAa, flacrall, da-rrtTorra, IlepBoro 3anoFra
TepMoAHIlaM]|{r<vl, fa3OBbIX 3ar{OHOB; 3aKOHOB COXpaHeHr4r 3neKTpr4r{eoKofo 3apflAa,
ItynoHa, npI4HIII{na cylepno3l4rlr,rn en}xrpuuecKux 14 MarHHTHbrx rroJrefi; saxouon
Orrra [nfl oAHopoAnoro yr{acrKa qerrr4, Anr noruoft qenu, ,4Noynx-IleHua;
Avnepa; 3neKrpoMarnnruoii r4HAyKrllrr4 Qapagen, [paBuna JIeHqa; :aKoHoe
orpax{eHllt v [peJIoMneHI4t cBera; rocrynaroB Siirrurreiina; 3ar(oHoB
B3aI4MocBt3t{ Maccbl v oHeprI{I,I; BHerrrHero $oroeQ$eKTa; paAr4oaKT[BHoro
pacnaAa, [ocrynaroe Bopa, ilpaBr4Jr cMerrIeHH fl, npvr cr-, B-pacn arax;

yut em b peu,tam b Eadaqu :
Ha npI4MeHeHpIe I(I4HeMaTI,rqeCKHX 3aKOHOB rrOCTy[aTeJrbHOfO I,B]/l>KeHI/lfl,

3aKoHa cJro)Kelrnl cxopocrefr, Ha oilpeAeneHue [epuoAa, r{&crorbl, Ha cBt3t
yuonoft kr lnuefiHoil cxopocrefr, Ha o[peAeneHue rleHTpocrpeMuTenbHoro
ycKopeHLI{ tlpa paBHoMepHoM BpaulaTenbHoM ABr4)KeHr4tr, Ha rIpI4MeHeH14e
3aKOHOB HrrcrOua, fyXa, BceMupHofo rflforeur4{, coxpaHeHr,r{ aMnynbca v
MexaHl4Llecr<oil 3Heprl4tl, Apxanae4a; Ha pacqer pa6ortr v MoulHocrli, Ha
ABHXeru{e rer rtoA Aeficreuela cr4Jlbr rrxecrn, ynpyfocr?r, TpeHr{r; Ha
onpe,{e-tlentle rept4oAa, qacrorbl pr Sa:nr xo.ne6auali, rept{oAa xole6aHufr
MaTeMaTnr{ecKofo kr IIpy)KHHHofo MarTHr.rKoB, cKopocTr{ pacnpocTpaHelg-l1lfl. v
AII{HbI BonHbI; Ha pacr{er KoJrnr{ecrBa BerrlecrBa, cpe4ueft KBalparprqHoft
cKopocTLI v cpegHefr KuHerl4rlecrofi 3Heprr4H TerrJroBoro ABHx{eHuq MoreKyJr,
napaMerpoB cocro{Hllfl wlrealrbHoro ra:a (gaerreHwfl, o6reua, TeMneparyprr) c
LlailoJrb3oBaHueM ocHoBHoro ypaBHenul MorrexynrrpHo-Kr4Herarrecxoli Teopvru 14
ypaBHeHI4s KnariefipoHa - MesAereeBa; Ha npr{MeHeFrne 3aKoHa falrroua; ua
pacrler pa6oTbt, KoJII4r{ecrBa rerrJrorbl, r43MeHeHr4{ nHyrpeHuefi 3HepfI4L{
oAHoaroMHoro LIAeaJIbHoro ra3a nplr r.r3orepMHLrecKoM, H3oxopHoM, lr:o6apuonr
npoqeccax c I4CrIoJTb3OBaHI4eM IIepBOrO 3aKOHa TepMO/IHHaMI4KI4, Ha npHMeHeHI4e
ypaBI{eFII,It rerlJloBoro 6aranca npn rrepexoAe Beu{ecrBa H3 oAHoro afperarFroro
cocrof,Ill4t B Apyroe; Ha orpeAeneHne rco:$Slrur4eHra [oJre3Horo refi,cr.svrfl.
TerIrIoBbIX 4eurareleft; Ha npuMeHeHr4e 3aKoHa coxpaHeHar 3aplra 14_ 3aKoHa



I{ynona; Ha pacqer Harlptx{eHr-rocrr4 14 rroreHr.IWara 3ner(TpocrarprqecKoro noJrr; Ha
npI4MeFIeHHe IIpHHrII4na cyfrepIIo3vrJ]rld ilrrfl, Ha[prrx(eFrFrocrr4 u noreHrlHana
3nel(Tpocra'f l lqecKoro nont; Ha oripeAeJrerrr.{e Hanprr}Ket-t!{r, pa6oru cHn
SneKTpuqecKoI'o rorq, cBt314 Hanprx{eHr4r vr Hanpr)KeHHoc'ru oAr-ropoAHofo
3neKTpocrarHr{ecl(ofo fIoJIfl, sneKTpoeMKocrH r(oFlAer{caropa, 3Hepftrl4
3nel$pocrarnqecl{oro noJlt l(oHAeHcaropa; Ha pacLrer 3neKTpnqecKr4x qeneii c
I4cnonb3oBaHl4eM {roprvynsl Ant 3neKTputr{ecKoro oorrporr4B rrelr4fl, :aroua Ova
r,nfl oAl-topoAlloro yuacrrca uerrr4 rr no,ruofi qenn 14 3ar(oHoMepuocreft
nocneAoBareJlbHofo vr [apanJreJrbHo|o coeAHHeHr4rr pe3r4cropoB; Ha pacqer
pa6orrt n MotuHocrpl 3rleKTpl4qecKoro ror(a, Ha npr.rMeHeHne 3aKoHa [Noynx-
Jlenua; Ha onpeAeJIeHHe xoe$$uqlreHTa rroJre3Horo 4eficrnurr r4crorrHrrKa roKa; Ha
onpeAeneHr,re cnnbr Anluepa, cuJrbr Jlopenqa; Ha rrpHMeHeHHe npltHrln[a
cy[epno3vrr\uv r,tfl MaTHI4THrIX noneii; Ha pacqer xapar(Tepr4crr4r( ABr4xeHr4fl
3aptx(eHHoti uacrzqbl B oAHopoAI{oM MarHr4'rHoM rroJle [ep[eHI{Hr(ynapHo trvrHprlM
MarHnrHoil uH4yxqvru; Ha pacrler MarHHTHoro [oroKa; Ha rrpr4MeHeHue npaBzna
Jleuqa, o[peAeneHr.re sneKTpoAeuNyueii cuJrbr HHAyKrrr4H; Ha pacqer
3neI(TpoAelzxtyrqeti cllJIbI, no:Huxarorqeii B rrprMoJrr.rHefisov rrpoBoAHr{Ke,
paBHoMepl-Io ABHXiyueMcfl B oAHopoAHOM MaTHHTFTOM froJre, 3Hepfl{r4 MafHHTHOfO
lloJrtl, SneK'fpollBuxyuera cl4Jrbr oaMOI4HAyr{uHr4 14 HFrAyr('r'r4t3Hocrr.t Ka.fylrl(r4; Ha
onpeAeneHI4e rtepHoAa, qacrorbl u 3Heprr.ru cno6o4uux 3neKTpoMarHr4THbrx
xole6asufi B xole6are,rlbHoM I(oHType; Ha pacr{er 4eiicrnyrorqux :Ha.reHufi
Ha[ptr)I(eHufl v cr4Irbi nepeMeHHoro roKa; Ha [puMeHeHr4e $oprvryn, cBr3brBarour]rx
AnI{Hy BOJIHbI c r{acroroft n cxopocrblo; Ha npnMeHeHrre 3aKoHoB orpaxeHr{fl u
IlpeJIoMneI-II4tI cBera, $opvynst 

'roHxorz JlaFr3br; bra ucrloJ'tb3oBaHr4e ycloeufi
MaKcI4MyMa v MVHLTMyMa uurep$epeHrrr4r4, Qopvrynlr 4z$paxqnouuofi perxerKr4;
Ha [pHMeHeHI,Ie 3aKOHa B3aI{MOCB'3I4 MaCCbI r4 3HepfVrU; HA BbIr]KCJIeHI4e qaCTOTbI
H AnI4HbI BOJiHbI npH rlepexoAe SneKTpor{a B aToMe Lr3 oAHOfO 3HepfeTr4r{ecKofo
cocrotlHut B Apyroe; Ha [pI4MeHeHr4e Sopn,tyn, cBr3brBarorrlux 3Hepr?r]o Lr
I4M[ynbc cporoua c Llacrorofi coorsercl'Bylor]-teri eorrri,r; ypaBlreuHq 3fiHilrlekua
AJI! BHerIIJero QoroeQSeKra; Ha olpeAerreHr4e npo4yKroB rAepHbrx peaKqr4ir; ua
pacr{er 3Hepfr,rr4 QBfr3vr, 3Hepferprr{ecr(ofo BbrxoAa tAepHbIX pear<qaft; Ha
npHMerreFrr4e 3ar{oFra pan.uoaKTHBHOfO paenara v npaBvril cMeureHl4n ilpu u-, B-
pacnaAax.
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