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llpzroNeHrze r AOO|I OOO
MBOY (CO[I Nb 1 1)

IIoqcHr.IreJb Haq 3 arrl{cKa

llporparr,rrr,ra cocraBJlenaHa ocuoBe rpe6onanzfi r pesynrraraM ocBoeHrrr OO|I OOO
(O|OC OOO) c freroM rrporpaMM, BKrrroqeHHbrx B ee crpyKrypy.

Mecro [peAMera n yre6nou nJraue: o6sgaremuar qacrb.
llpe4uerHar o6lacrr: ecrecrBeHHoHayqHbre npenMerbr.
I{enu r43freHr{f (fra:zrra s ocHoeHofi rrrKone cJrelyrcuue:

- ycBoeHrre yqarrlr4Mucf, cMblcJra ocHoBHbrx HayrrHbrx uonsrufi kr 3aKoHoB $rasaru,
B3aI4MO CBr3lr Me)KAyHLrMr4 ;

- $opnrupoBanlze cLIcreMbI HayqHbIX guanvft o flpr{poAe, ee (pyu4arraeHTrurbHbrx 3aKoHax Arr{
[ocrpoeHrrr rrpeAcraB rrenvrr o Sursuuecr<oft raprune Mupa;

- cl4creMarv3ar\krfl.zualc.uit o ntnoroo6pa3krtr o6rexros u sltenui.r [pupoAbr, o 3aKoHoMepHocrrx
lpoqeccoB LI o 3aKoHax Sz:uttu AJI{ oco3HaHr,rt Bo3MonrHocrr,r pa3yMHoro lrcrroJrb3oBaHr,rt
AocrrrxeHr4fi nayxun4alurefi rueMpa3Br,rrkrtrr\r4Bnnuaagr4:

- (poprvrupoBaHl{e y6exAeHHocrld B rlo3uaBaeMocrrr oKpy}Karoqero Mr4pa 14 AocroBepHocrr{
HayqHbrx MeTo.4oB ef or43yqeHr4{ ;

- opraHl43aul4fl SKOJIOfktrIeCKOro MbrrrrJreHr4r Ir TIeHHOCTHO|O OTHOrrreHr4f, KnplrpoAe;
- pa3BZTI4e [o3HaBareJIbHbIX IlHTepecoB r,I TBopqecrrax cuoco6uocrefi f{arrlr4xc.f,, a raK6e

lrHTepeca K pacrrr4peHr4ro r.r yrny6neHrarc $rasvr uecruxsuaHufi .

qe6uJru.tsstB(, yare(,Hblx qacoB, Ha A TIDOIDAM 1A

Knacc 7 rracc 8 rcnacc 9 rracc

Korv qecrn oyre6nsrxHeAenb 34 34 aiJ+
Konu.{ecrso qacoB B HeAeJrro, ./HeA 2 2 a

J

Komr.recreo qacoB B roA, rI 68 68 102

llpu peanI43alll{n [porpaMMbl l4cllonb3ylorcr yue6nuxz, BKJrrorreHubre n (fe4epanrHufi
I

l_t b

Anrop/aerop crcuft rco.uJreKTrrB
Harauenonartue

yve6nurca
Knacc lls4are"ury.re6HuK

a

fleprnuxun A.B. @zsuKa ,7
nPooA

llepnrrIrczu A.B. @zsuKa 8 APO@A

lleprrrur<un A.B., fyurur E.M. @ugurca 9 APOOA

ilcuxo;roro-rleAarorrrqecKr{e ocodennocur o6yvarourrxcfl c 3IIPy [oApocrKoB c 3lIP orMeqaercs HeAocraroqHa{ rro3HaBareJrbHiur aKTr,rBHocrb, Ko,r.opa{,
coqeratcb c 6rrcrpoft yroMlseMocrblo 14 rlcrorrlaeMocrrro. Hacrynarouee yroMJreHr{e lpilBonr.rr K
cHI'IXeHI'Irc pa6orocnoco6uocrz, rrro [porBr{erc-rr B TpyAHocr{x ycBoeHzryue6noro Murepvana.

llo4pocrr<ana c 4anHoft rlaroJlorueft csoftcrseHHbl rlacrhre rrepexoAbl or cocro{Hr4.s aKTr4BHocrr4 K
nonnofi vrpr qacrvlqHofi naccusHocrll, cMeHe pa6ovux z uepa6our4x Hacrpoegufi. Bnaecre c reM, aHorla
I4 BHeIITHI'Ie o6crosrenbcrna (cloxHocrb 3aAalkrfl,6ontmoft o6rerrl pa6orrr kr np.) BbrBoAf,T pe6eura v:
paBHoBecIZ fl , 3aCTABIflIOT HepBHI4qaTb, BOJTHOBaTbCf, .

llo4pocmu c 3lIP Mofyr AorlycKarb cpbrBhr B cBoeM rroBeAeHw4. Onz rpyAHo BXoArr n pa6o.rzfi
pexl{M ypoKa, Mofyr BcKorII4Tb, npofirucr rlo Knaccy, 3a.4aBar}, Borlpocbl, He orHocrquecfl K AaHHoMy
ypoKy' Bucrpo yroMflt-f,cb, oAHI{ AerI,I craHoBf,Tc-fl BrJrbrMr{, rracclrBHhrMa, He pa6oraror; Ipyrrre -loBbIIIreHHo no:6yAuMbl) pacropMolreHbl, ABr.rrareJrbHo 6ecnoxofinu. 3ru Aerr.r oqeHr o6znqzssr u
Bclbulbq}IBst. [ttx BbIBoAa vxLr3 TaKTIX cocrosnzftrpe6yercx BpeMs, oco6rre MeroAbr ra 6olrr1ofi TaKT co
cropoHbl rleAarora Ir ApyrkIX B3pocJIbIX, oKpyxaroqrrx [oApocrKa c.4aHHm,r 4e$erroM pa3Br.rras.
Ouu c rpyAoM lepeKnroqarorcs c oAHoro Br4Aa,qeflTenbHocrz Ha apyrofi.
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llpranoxenrae rc AOOfI OOO
MBOY (COilI l\b 11)

Hau6olee HapyrreHHoft y uo4pocrKoB c 3lIP sBrf,erct oMoIII4oHanbHo-rI,FIHocrHat c$epa u

o6rurae xapaKTepu crpr:rlpt .qe.greJrbHocrrr (nosnanareJrbHair aKTuBHocrb, oco6enno crIoHTaHHalI,

rleneHarlpaBJleHHocrb, KoHTpoJrb, pa6orocuoco6nocrr), B cpaBHeHuI4 c orHocI{TeJIbHo 6onee BbrcoKI4MLI

IIOKA3ATEISMI4 MbIIIIJICHVA LI TAMSTI4.

f.E. CyxapeBa cqr,rraer, rrro ,qr.f, Aerefi r rloApocrKoB c 3lIP xaparrepHa, TJIaBHrIM o6pasou,

HeAocraroqH4s 3peJrocrb a$(feloranno eoresofi c$epsI. Ana-nrzsupy.r ATHaMI'IKy pa3BraTLrfl.

neycrofiuzBbrx Jrr,rrrHocrefi, l. E. Cy<apeBa, rroAtlepKliBaer, rrro Irx coqr{aJlbHall a ailTar\prfl' 6ollilre
3aB1rcrrr or BJrr,rrHrrr oKpyx(aroulefi cpeAu, ireM or Hrrx caMux. C olnoft cropoHbr - OHI,I rIoBbIItreHHo -
BHyrrraeMbr 1r r,rMrrynbcrdBHbl, a c 4p1'rofi - rloffoc He3penocrl,I BbrcIrII4x Sopt eonesofi AesreJlbHocru,

Hecnoco6uocrb K ngpa6ome ycrofiuunofo coquaJlbHo - o4o6pxeuofo xlt3HeHHoro crepeorurla K

rlpeoAoneHlrrc rpy4nocrefi, cKJroHHocrb LTI'TLT rlo rlyrl{ HaLIMeHbIrIefo conporl{BJreEvIs',

uenupa6oraHHocrb co6crseHHrrfi sanperoB, rloABepxeHHocrb orpl{IlarenbHbrM BHeIITHI{M BlrlrflIlptflNl-

Bce grr4 Kpr{Teprm xapaKTeplr3yror nprsxlrfi ypoBeHb KpLITI,IrrHocrI,I, He3penocrb, Hecrloco6nocTr

aAeKBarHo orleHurb cr4Tyarlrrro, a BcneAcrBI,Ie grofo y 4erefi c 3lIP He Bo3HLIKaer rpeBoxHocrll.

Tarcxe f. E, ClxapeBa, krcfroJrmyer repMr,rH "[ct4xl4.IecKat Heycrofi.{I,IBocrb" npI,IMeHpITeJIbHo K

HapylreHr4rM [oBeAeHr{s y noApocrKoB, rloHllMa.fl rIoA 9TI4M orcyrcrBlre c(fopvuporaHuocrl'I

co6creeHH oit luttuu rroBeAeHr4r vrc-ga rroBbrrrleHuoft nnyruaeMocrl{, cKJIoHHocrrr pyKoBoAcrBoBarbc-fl B

rrocryrrKax euoqueft yAoBonbcrBr.rs, Hecroco6uocrra K BoJIeBoMy ycrlnrlrc, cvcreMarpl'recxofi TpyAoBoft

AetrenbHoctn, crofirr4M [pr,rBs3aHHocrsM u BToprlqHo, B cBq3LI c [epeqI4cneHHbMI,I oco6ennocrtMll -
ceKcyaJrbHyro H$penocrb .lrr4qHocrr{, rrposBnterct e cra6ocr[ v. neycrofiuuBocrl4 Mopanblro

HpaBcrBeHHbrx ycraHonor<. llo4pocrKr.r c 3lIP xapaKTepl,I3)rorct rrlopalsnofi He3penocrblo' orcyrcrBueM
r{yBcrBa AoJIfa, orBercrBeHHocrrr, necnoco6nocrl,I TopMo3I,ITb cBoI{ nteJIaHI4.u, rIoArIlIHflTbcfl llKolurofi
Ar4cUunnr,rHe r{ rroBbrrrrennofi BHyrrraeMocrbro 14 HerlpaBl,Inbnmr (fopuaM rIoBeAeHI,I{ oKpynGIonII4x.

llogpocrru c 3IIP xapaKTeprr3)Torctr HapyrrreHllflMll rIoBeAeHI,I.t{ rro rplrly ucuxuqecroft

neycrofiuuBocrll pacropMoxeHHocrll sreqeHrlfi .

flo4pocrroB c raxr,rMr4 B:zEaMr4 napyureHraft rIoBeAeHIzs orrl4rraror qeprbl sMoIII4oHanbHo -
eoreeofi He3penocTpl, HeAocTaToqHoe rIyBcTB AoJIra, oTBeTcTBeHHocTlI, BoJIeBbrx ycTaHoBoK'

BblpaxeHHbrx r.rHTeJrJreKTyanbHbrx r{HTepecoB, orcyrcrBl4e qyBcrBa AplcraHul4ra, zuSaurprlrbnas 6pasaga

r4crrpaBneHHblM fIOBe.4eHI4eM.

lflrolrnnr c 3lIP nerKo Bcrynaer n noH$rzrrHbre curyaIII4I4, B pa3peIIreHI,Iu Koropbx HeAocraer

caMoKoHTp olrfl. v caMoaHaJrktga. TarNe raKlrx rloApocrKoB ornl{rlaer 3aBbIrreHHalI caMooIIeHKa, ilpu
Hrr3KoM ypoBHe rpeBo)KHocrr,r, HeaAeKnarurrfi ypoBeHb nptrrflsalvrfi - cna6ocrb peaKIIIru Ha Heyclexu'

npeyB enI,IqeHI,Ie yAaqHo crI,I.

Tar<uu o6pasou, Ars srofi rpynrrbr rroApocrKoB xapaKTepHo orcyrcrnue yue6uofi Naorrreaqr4kr, a

Henpr{3HaHr{e aBTopHTeroB B3pocnbrx coqeraerct c oAHocroponnefi NIareftcroft 3peJlocrbro,

coorBercrBennofi lepeop[eHTar\krvr rrHTepecoB na o6pas xI43HIr, aAer<eatuoft crapllreMy Bo3pacry.

CnequamHble ycJloBran o6y'reHun

KaxrArrfi ypoK rBJurercr rrpoAoJrxeHlreM rrpeAbrAyrrlero. Ecnr,I oro6parr fJIaBHbIe Borlpochr reMbl

r,r noBTopsrb r,rx Ha KalKAoM ypoKe, To K I4TofoBoMy 3aHsrI4Io Bce pe6-nra ycBotr reMy. Mnoror<pauroe

[oBTopeHr,re ocHoBHoro Marepr4ura - oAI4H I43 rrpueMoB pa6oru. Onruttalurbl 14 pelpoAyKTllBHbre

MeroAbr, T. K. oHr4 no3BonKoppeKrlr4rr flBlrflerc . opraHlr3alv s caMocrosremHofi AesrerbHocrl4 fralqltxct.
Bsrnoluenue lro6oro yve6noro 3aplauvra [epBoHaqiulbHo nJlaHllpyercs, a 3areM rlpeAnafaerct uMeHHo

KaK caMocrosrerbHoe. llouoqr BKruoqaerc-rr roJrbKo rof.qa, KorAa freHI,IK oKa3blBaerc-f, He B cocrotHl'Ill

BbrrroJrHr,rrb 3ana1yre caMocro{TeJrbHo. Carrna rIoMoIrIb rIpI{ groM Ao3tlpyerc-fi I{ oKa3aHI4e ee ilpol4cxoMT

11o nplrHrlu[y or Mr,rHr4MaJrbnofi r MaKcrrMaJlbnoft. I-{enrro rarofi opraHlr3arlrIl4 craHoBtrTcs: floMoulb

pe6enxy B BbrrroJIHeHAlt ga1alnfl, yflcneHr{e, HacKoJIbKo oH uyBcrBl,ITeren x groft floMolqu, [pLIH]IMaer

Jra ee. @optau 14 BlrAbr rroMotqrr Moryr 6rrm calttruu pa3HbIMI4. llo (fopue cJleAyer prcruqarb rIoMoI[b

Sponrangry'ro (o6parqennyo Ko BceMy rnaccy) lr I4HAI,IBI,IAyanbHo Ha[paBneHHyro (raNgoruy

KoHKperHoMy yueHury). Cpe4ra Br,rAoB rloMorqu ycJIoBHo MolKHo BbrAeJIrITb rpll ocHoBubrx: 1)

crr{Mynrpyrcuas ; 2) nanpaltnrcqarl; 3 ) o6yuarou1ax.

CrulrynupyroUuft Br.rA noMonlr{ rrpoIacxoAlzT TorAa, KofAa yqeHuK He BKJlroqaerct B paoory

nocne [oryqeHrzr 3a;Larrtrfl r'rJrl,r KofAa pa6ora 3aBepllreHa, Ho BbIfIoJIHeHa HerlpaBrrnbgo. B [epBoM

cnyqae yrrvrenb [oAXoAr{T K )rqeHr4Ky Ir rloMoraer eMy opraul,I3oBarb ce6x, o6o4pxer, BceJU{er

yBepeHHocrb B ero cnoco6socrt, clpaBl4rrcx c pa6orofi. Bo BTopoM - oH yKa3blBaer Ha Hiulruue ouru6rrl
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llpuloNenze r AOO|I OOO
MBOY (COilI iVs 11>

n pa6ore z neo6xorl{Mocrb npoBepKl4 pellreHrlt. Hanpannmoqar rroMorqb rrpeAycMarpr4Baercs B cryqae,
KorAa freHIrK 3arpyAHterct clenarb nepnrrft [rar Ir BbIIIoJIHT4Tr rrocnelyroque 4eftcrnu s. Y'tu7lerr, uru
o6palqaer BHIIMaHI{e pe6eurca. Ha peueHl,Ie aHaJrorz.rHoft 3a/laqn, r4Jrr4 rroMoraer HaMerr,rrb nnaH
Aeficrezfi. o6yuarorqax rIoMolIIb neo6xo4zrraa, Kor.4a Hano rroKa3arb, rrro r,r KaK AeBarb AJr.f, Toro, qro6bi
pelrrl4Tb yve6nyro 3atraqy rrnv vcllpaBurb AorlyqeHHyro omu6ry. Mnorne r{ccneAoBareJrr.r orMerraror,
rITo Aeru c 3lIP He Mofyr BbITIoJIHIITr orAenbHble 3a1laH:zr rr3-3a HeyMeHLrfl opraHpr3oBarb ce6s s
npoqecce Ae'TeJIbHOCTI4, XOT{ rIO ypoBHro r4HTeJlneKTyanbHbrx sosN4oxHocteft AonxHbI JrefKo
crIpaBJUITbct c HrIMI'I. Bo npeux $poHranrnofi pa6orrt B KJracce yqeHr,rK coBeprrreHHo He crrpaBJrf,ercf, c
3aIaHIzeM, Ho B ycnoBvIAX vI[IprBla4yanrnofi pa6otu c rloMolrlbro y-uvrreng. BblloJrHter ro xe 3a1aHue
rlpaBl{nbHo. Cr<ashlsaerc-{ He3penocrb 3MollldoHaJlbHo-eoreeofi cseprr. flpeo4oleHrae 3llp 3aBr4cr,rr or
xapaKTepa crl4MynkIpoBaEvIfl nogsanatenruofi aKTr4BHoCTt4 pe6eura co cropoHbr B3pocnofo. 3rz
oco6eunocrr4 BaxHo yrrr,rrbrBarr e pa6ore c AerbMr,r c 3llp.

OcnosHrre rroAxoAbr rc odyveHraro Aerefi c:a4epxrofi
Ilcuxl{qecKoro pa3BuTHS

1. Jlr'rquocrHo-opfleHTl4ponansrrft rloAxoA,r{rrrbrBarorlrr it uuuuyugyanbHbre oco6eHHocrv KaxAoro
pe6€nra

2. [uftSeperull4poBaHHhlft toAxoA lpeArlonaraer $opnry opraHr{3arlnz yre6uoft 4exre6Hocrr4 AJUr
piBnr,rqHbrx rpy[r yqaluuxcr.
Pa"suuqa gTrix rroAXoAoB B ToM, qro au$Qepenq[poBaHHoe o6y.reuze yqr4.r.brB aer ulnlrBraAyanbHbre
oco6eunocrl4, rlplrcyul4e rpynnaM yqeHLIKoB, r4 npeArronaraer opraHkr3aqvro tsapvurlrBHoro yve6Horo
rpoqecca B srllx rpylnax. Ll]F.gnnuayurn3ar\vs. - oro npelenrsrrfi BaprzaHT arassepeHr\var\r4Lr, Kor.4a
yre6nsIfi npoqecc crpol{Tcf, c yqeroM oco6ennocrefi He fpyrrfl, a KaxAoro orAeJrbHo B3trToro yrreH1rKa.

Mero4rr o6y'reuur Aerefi c 3IIP B oclroBHofi rurco.ne B 3aBr{crrMocrrr or cnocoba oprarrr.r3arlu1a
yuebuofi Aeff TeJrbrrocrrr

1. Kolruynur<arnsurrfi MeroA o6yreuux. o6pasoeareJrbHar rlenb 3aHrrr4r: ycBoeHr,re roroBbrx
sHaul'Ift. .{exrenblrocTb: a) I,I3JIoxeHrIe yqI,ITeneM HoBofo Marepr,IaJra, B ToM rrr{cJre npo6reruuoe
n3noxeHze, rI BocrIpI{flTI4e ero yqalql4Mt4cr; 6) 6ece4a rlo coAepxaH2lo HoBoro yue6noro Marepr{aJra, B
ToM qI4cJIe sBpl4crl4qecKafl' r4[rvr npo6neuno-rol{cKoBiul; n) pa6ora c reKcroM yve6uzra, u tor qrrcJre
culMocro.rrreJrbHoe r.r3yqeHrze rraTrlr.rMr4cr reKcra; r) oqenrca pa6oru.
2. llognaearenuruft MeroA o6yreHIax. o6pa:onareJrbHar rlenb: BocrrpLrrrr4e, ocMbrcJreHr.re u
3arIoMHHaHI'Ie yqarrll,IMl4ct HoBofo Marepl'Iana. ,{exrelrnocrb fraqvxcs: na6mo4enue, MoAenrzpoBaHr4e,
I'I3freHrIe unnrocrpalluft, eocnpraflTne, aHaJrn: ra o6o6u1enr.re AeMoHcrpr4pyeMbrx Marepr4anoB.
3.llpeo6pasoBareJlbHblfi rraeroA o6y'reHux. [u4arruuecKaf, r]eJrb: ycBoeHr4e yqallr4Mr,rcr Lt rBopqecKoe
rIpI{MeHeHI{e yuenaft I'I HaBbIKoB. ,{exrelrnocrb frl,rrenrfl. u yqarqr4xcfl: BbrrroJrHeHl4e ynpaNuenufi,
upo6leunrrx 3a4auuit, [o3HaBareJlbHbx 3alarr, ttpaKTraqecKaA lrnpo[3BoAcrBeHHzu{ Aef,Te;rbHocrb.
4.Cucrerraau43l4pyfolrlHfi rvrero4 o6yueuzr. .{u4anrzvecKar rlenb: o6o6qeuue Lr cr4creM arv3a\vflz;5.artuit.
ylrenuft r{ HaBhrKoB.,{errelruocrr:
a) o6o6ularoqee l43noxeHl{e yqLITeJIeM 3HaHlrfi no HecKoJrbKriM cBr3aHHbrM MexAy co6ofi pa3AenaM
rlporpaMMbl, 6) o6o6qarctrla{ 6eceaa; cocraBJleHr{e cr4creMarr,r3r4poBaHHsrx ra6nraq lrr.A.
5. KourpollHuft MQTor o6y'rennx. ,{Ia4anrzuecKar rleJrb: BburBnear,re rcarrecrBa ycBoeHr.tx zwauult,
yuenufi Ir HaBbIKoB I'I I4x KoppeKIII{t. [exrenrnocrb: BbrrroJrHeHlre f{aul4Mr,rcr rro 3aAaHvrro Wkrrenfl.
KouTponbHrrx rrzcbMeHHbrx pa6or, KoHTponbHrrft ycrHrrfi o11poc )rqarq14xcr, BbrrroJrgeHr,Ie [paKTzrrecK[x
zanatruit.

O6rqlre peKoMeHAarIu[ ytrurersM - rrpeAMerHrrKaM, odyvaroqux n Aerefi c:a4epxrofi
lcrrxrrqecKof o pa3BrrTltff

Baxurru ycnoBlzeM ycnerunoft KoppeKIIIzI4 kr KoMrreHcarllru HeAocrarKoB B rrcr4xrrqecKoM
pa3Bvrr4Lr Aerefi c 3lIP flBlrflercs. aAeKBarHocrb rleAarorl{qecKoro nos4eftcrnzr, Koropoe Bo3MoxHo rrpr4
rIpaBI'InbHo opfaHrl3oBaHubx ycJloBlltx, MeroAax o6yreHr.rr, coorBercrByroqrrx LrHIVBrrnyanbHbrM
oco6ennocrxu pe6enKa, T.e. o6yueuzra, crl4MynrrplrorrleM pa3Br4Tr4e v coorBercrBlroueM pe4nbHbrM
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BO3MOXHOCTflM peoeHKa.

OqroeHofi sa1a,aeft n o6yuenraI,r paccMarpr,rsaeN{ofi Karefopl4l,I Aerefi {Brrerc-fl co3AaHI'Ie yclonraft

4lx ycueufirofi yue6noft z sHexraccHofi AerreJrbHocrr4 KaK cpeAcrBa KoppeKIII{rI ?IX JILIrIHocrlI,

Qopmrzponanul nonoxlrreJrbHbx ycrpeunenufi u nrorrznaqzfi rIoBeAeHI'It, o6orarqenral HoBbrM

rroJrortI,ITeJIbHbIM orIbIToM ornourenrafi c oKpyxarcrulzM MI'IpoM'

K ycloeuxu, cnoco6crByrorquM JroMKe orpl,Illarenbubrx crepeorplrloB noBeAeHI'Ir rpyAHbrx B

o 6yueuuu 14 Bo cnIiITaHlo:Ll yrrar\vrxcq, orHeceHbl cneAyrouue :

co3AaHI4e 6laro npramnofi o6 cranoBKl4, IIIaAfl rlero pexl4Ma;

o6yuaroqar, KoppeKrlr4oHHo-Bocrrurarerrbnas. HarlpaBneHHocrb ecefi ne4arorzqecrofi pa6oru;

rrcrroJrb3oBaHrre rrprreMoB v MeroAoB o6yrenrar, aAeKBarHbrx Bo3MoxHocr.f,M yqarquxcs'

o6ecuequealonlux ycnelnuocrs yue6nofi Ae.f,TeJlbHocrll ;

az6$epeu\r4a\prfl, rpe6oranuft pr v:ntrr4Bar1yurkrsa\lrfl. o6yuenrax, vo4uI$uraqux yre6noft

lpofpaMMbr - 
coKparqeHr4e ee o6revra 3a cqer BTopocrerleHHoro vlarepuru:m ra nucso6oxAelr[e

BpeMeHI,I Ha JIIIKBIaAaqI{Io upo6enon B 3HaHLItx LI yMeHl{.f,x fIaIIII4xcfl;
opraHr43aqr4s cr4creMbr BHeKJraccuofi, (faxynmarnnnofi, rpyNronoft pa6orrr, nosrrmarcilIefi

ypoBeHb pasBr4Tkrfl. r{arrlr4xcf , tpo6yN4arorqeft ux r.rHTepec K 3HaH[SM;

y.rer oco6esuocrefi [cuxrrr{ecKoro pasBr4Tzrfl, npvrruq TpyAHocrefi noseAeHux u o6yueHl'Is [pI4

opfagr43arluu o6yreuu-rr rr Kopperquonuofi Bocrll,ITareJlrnoft pa6orrr c Aannoft rareropzefi.qercfi.

lnr ycnelrHoro ycBoenux yue6Horo Marepvulr- AerbMI,I c 3lIP neo6xoArzlvta KoppeKIII4oHHas

pa6ora rlo HopManv3ar\urr4 I{x rro3HaBarem,Hofi AesrerbHocrl,I, Koropag ocyulecrBJulerc-f, Ha ypoKax [o
nro6ouy upe4rvrery.

BeAenue ypoKoB n o6qeo6pa3oBareJrbHblx KJlaccax, r4e o6yralorct Aerrr c 3lIP, rpe6yer or
yqr,rrenq 6olruroro BHr,rMaHr4r. B none ero 3peHl{t AoDKHbr HaxoAI,ITbcs,Bce yrreH[KI4 KJracca. Yqurens

He Moxer yAoBrerBopuTbcr rrpaBrrnbHblM orBeroM oAHoro-ABy( ) reHI{KoB; oH o6sgaH y6egutscx B ToM,

qro Bce yrreHr4Kr4 11oHsrz MareplraJr, r4 TonbKo rIocJIe 3Toto [epexoA]ITb K HoBoMy. B clyua-ax, KorAa rlo

cBoeMy [cvxrFrecKoMy cocro.trHrrro yr{eH[K He B cIrJIax pa6orarr Ha AaHHoM ypoKe, Marepual

o 6 rq c Hslor eMy H a vlurrrBpr ry anbHbIX 3 aH{TI4qx.

O6ssare6HbrM ycnoBr4eM ypoKa flBJrflercfl. rrerKoe o6o6uleuue KaxAoro ero 3Tafla (nponepra

BbrrroJIHeHr4 fl 3araHvrg., o6rgcHeuze HoBofo, 3aKpenneHl,Ie MarepI,Iaurav r.4.). Hoeuft y're6nufi Marepl{an

TaKXe cneAyer o6rscHsrr rro qacrrM. Bonpocrr yql4Tenfl AoJIXHrI6urr c$opMynplpoBaHbl rlerKo kt flclro;

ueo6xo4nlro yAensrb 6olrruoe BHr.rMaHrae pa6ore rro [peAyrlpe)KAeHlrro oruu6orc: Bo3HlIKIrrve omu6ru

He npOcTO uglpaBn.t{Ts, aO6tzareJIbHO paZ6nparr' COBMeCTHO c yqeHI'IKoM.

C rleJrbro a1anrar\r4v o6reua kr xapaKTepa yue6uoro Marepuzrna K rIo3HaBareJIbHbIM

BO3MOIKHOCTSM yqauluxcfi clrcTeMy [3yrreHr4f Toro I,IJII{ IIHO|O pa3nena [poIpaMMbI HyxHo 3HaqI{TeJIbHO

Aeranr{3trpoBarb: yre6nufi Marepr4an rrperloAHocI,rm ne6olblrrplMll rtoprll4sMIa, ycnoxHf,Tb ero cneAyer

rrocrenegHo, neo6xo4lrMo rr3brcKrtBarb cuoco6rr o6lerqenut rpyAHblx zaaanufi., TaKI'Ie KaK:

AOTIOIHI,ITeJIbHbIe HaBoAsIq[e Bollpocbl,

HarnrAgocrb - Kaprr.rHHbre rrJlaHbr, onopnble, o6o6qarorque cxeMbr, ([pofpaMMupoBaHHbre

KaprorrKpr), rpa$rauecrrze MoAeJrI{, KaprorlKtl, Koropble cocraBrslorc.fl B coorBercrBlll'I c

xapaKTepoM 3 arpyAHeH uit npu ycBo eHIII{ yre6noro Mi}repl{aJla;

rrpr4eMbt-1p e;itrkrca1ns, c yKa3aHI,reM rlocJle4oBareJlbHocrll ouepaqzft, neo6xoArlurrx 4rg'

perreHl4s 3aAarl;

rloMoulb ts BIITIQnHeHI'ILI OlpeAeJIeHHbIX Onepaquft ;

o6pasqrr peilreHllt 3a a'u;,

rlosTarlHat npoB epKa sa1la'r,, [pI4MepoB, ynp aNneHr'Ift .

Ha r<aNAoM ypoKe e ocHeHofi ruKoJre npra pa6ore c AerbMLI c 3IIP o6ssaremHa crloBaplras

pa6ora, qro6rr 4la o6yuarotqerocs He ocraJlocb He3HaKoMbrx cJIoB I,I TepMIlHon. KaN'4oro freHuKa
cneAyer crapurbcfl. Bbrcnyrrarb Ao KoHrIa; Heo6xoAI{Mo BKJIIorIarb npeAMerHo-rlpaKT}IqecKue l.eitclux,
rlenb KoTopbrx - IIOA;OTOBT,TTr AeTer{ K ycBoeHI{IO IIJII,I 3aKpeIIIIeHI4IO TeopeTl',IqecKolo MaTepl4ana. [ux
lpeAy[pex ;1e;g1vr1 6ucrpoft yroMiureMo crlr vrv clflTtrs. ee IleJlecoo6pasno rrepeKrrloqarr Aereft c oAHoro

BvIa 1esreJrbHocrlr na 4pyrofi, pa-:Hoo6pa3llTb BI4Abr zausrufi. Znrepec K 3alfl'Ir4fltu u xopollfl{ft

3Mour{oHaJ6nrrfi nacrpofi yqarquxcr rIoAAepxI,IBaIor rrctIoJIb3oBaHIreM KpacorlHoro AIrAaKTIrqecKoro

Marepl4aJla, BBeAeHITIeM B 3aHtrllg lIrpoBr,IX MoMeHToe. llcrrlotlllTerlbHo BaxHoe 3HarIeHLIe r'rMeror
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rusrrufi 4o6poxelarenrurrfi ToH yqlrreJlt, BHVMaHae x pe6enry, nooqpeHr,re ero naalefrruHx ycnexoB.
Tenan ypoKa Aonxeu coorBercrBoBarb Bo3MoxHocrflM yqeHr4Ka.

Cne4yer yAenarb BHITMaHIze o6yueuuro 4eftcrnuro no cJroBecHoMy o6pasqy. Heo6xoAzlro
HayqI{Tb HaxoAlrrb o6pa:eq, coorHecrl,I ero c lrHcrpyKrllteft, paso6parb, rrro noKa3brBaer 4annufi
KoHKperHbrfi o6paeeq, T.e. npoaHanr{3r4poBarb efo.

[eficrnur. no o6pa:qy cnarrura cJleAyer orpa6arrrearb Ha ynpaxHeHr,r-f,x c oAHr4M 3aAaHkreM, a
3areM rlocrerleuHo BBoAI,ITI o6paseq B ynpaxHenufl. c HecKoJrbKrrMr{ 3aAaHr,rxruz. HyNuo, vro6bi yqeHr4K
Bo3Bparrlancx x o6paslly Ha KaxAoM gTarle Aef,TeJrbHocru: <llpaudJrbHo rrvr fl cllerul' TaK Jrrr y MeHt
lonyqvnocb, KaK n o6pasqe?), qro rIo3BoJIIrr BI4Aerb Bo3MoxHbre pacxoxAeHr4s-, HaxoAr4Tb u ycrpaHsrb
ux IIpI4rII,IHbI.

Omra kr3 TJIaBHIIX 3aAau ropperqraouHofi rreAarorr4Krr ycuneHrre pery.irupyroqefi pr

HarlpaBnflIoIqeft powt perll4, HopMtuII43aIIrIt B3ar4MocBr3r.r peqpr r{ AerrenbHocrr4 yqarquxcx. C rroMolrlbro
peql4 oH Mo)Ker o641ntarr u clnaHl{poBarb xoA rlpeAcrorqefi pa6orrr, BbrqJreHr4Tb orAenbHbre ee rr4rrbr,
ycraHoBlrrb rrx rlocJleAoBareJlbHocrb, coorHecrr{ pe3ynbrar csoefi ,4erreJrbHocrr{ c o6pa:qou.
I-fenecoo6pa:uo rrpoclrrb raKl4x 4ereft o64yrvrarr 3aAaHr4e BcJr]x, cnnaHr.rpoBarb csou reficrBns.,
cflporuo3l,IpoBarb KoHe.rHrrfi pe3ynbrar. Cna.rana oro rocrr4raercr rryreM orBeroB yqarll4xcr Ha
rIocraBJIeHHbIe yqI,ITeneM Botlpocbl, 3areM o6yuarorqrafic-a caMocrotreJrbHo BbrrrorHrer no4o6uoe
3xaAarll4e. Ha ocuone IllllpoKoro [pl4Bner{eHLrs, peqLr yqurenb 4o6raeaerc.rr rroHHMaHtrfl. yqarr\krMtrcfl
cMbIcJIa BblttorH.aeMoft AesrelrHocrkt, oco3naHr.rr [paBr4nbHoctu (ztm o[u6o.{Hocrn) npoz:BeAeHHbrx
Aeficrnvft, a4ennarnofi oIIeHKII p$ynbrara pa6omr B coorBercrBrrh a rpe6onanrarruu.

. Kopperq[oHHat pa6ora no (fopuupoBaHl,Iro AerrenbHocryr, cBn3aHuofi c r.rHcrpyrurrefi, 4orixna
lpeAycMarprlBarb o6ecneqeHae rIoJIHofo 14 aAeKBarHofo rroHr,rMalzfi. AerbMr4 (popuynuponox :a4aHrafi,
Koropble rlacro coAeplKar cJIoBa u coqeraHrat, IIoHr{MaHr,re Koropbrx (oco6enno npr,r caMocrosreJrbHoM
BbIrIonHeHrIra) :arpyAueHo Ant Aerefi c 3lIP. floerouy yqr,rreJrb, rpeABr4As Bo3MolrHbre 3arpyAHeHrrf,,
cHaqiIJIa carr,r o6rscnfler AertM TpyAHbre l.nflr4x IIoHVMaHr,r{ cJIoBa, croBocoqera1krfl, $optrynzpoBKr4, a
3areM craBl{r Borlpoc, rpe6yroqrafi cauocro.srerbHoro orBera. Eclu uucrpyKrlr,rs c(fopvrylupoBaHa
cJroxtHo, cneAyer Ao6plnarrcs roro, qro6rr yqeHI{K cMor cBoI{Mr,r CJTOBIIMIT pacCKa3arb O TOM, qro
rpe6yercx BbrrroJrHr4Tb.

3na.{nremHoe BpeMt neo6xoAunro orBoALITb na o6yveru4e yqarur4xc-fl BbrrroJrHrrb r.rHcrpyKur4ro c
HecKoJIbKI4Mn 3aAaHl{-f,Naz. Y Aerefi c 3lIP Moxer lrMerb Mecro yrepf, oAHoro tr3 3BeHbeB r4HcrpyKrlr,rr4,
rlogToMy HaAo rlpllfrarb I4x BHI4MareJIbHo cnylrarb r4HcrpyKrlt4ro, rrbrrarbcr rrpeAcraBLrrb ee ce6e n
3afIoMHI{Tb, tITo cneAyer Aenarb. r{ro6rt prcKJrroqr,rrb yrepro oAHoro r,r3 3BeHbeB, Mo)KHo r4crroJlb3oBarl, Ha
nepBoHaqaJlbHoM orarle o6yuenut cneAyloqraft npraeu: oKoJIo yqeHI4Ka BbrKnaAbrBaror rrulJrorlKr4 B

KofllaqecrBe, coorBercrBylorleM KoJIrIqecrBy sa4auIEfi. llpn nrrnolHeHrrr4 oAHoro 3a1alnfl oAHa [arorrKa
oToABr.rraeTc-tr B cTopoHy.

OAruavr vB eaxHeftruzx nanpanneHlafi yue6no-eocrrr4TareJrbHoto lpoqecca flBJrrercfl

lpopltzponanue y o6yuarorquxcx HaBbIKoB caMocro{Telurofi pa6oru, yMeHr.r{ opranr43oBbrBarb,
IInaHIIpOBaTb CB OrO Aef TenbHOCTb, O CyrUeCTBJr.f, Tb CaMOKOHTpOJTb.

Attx caMocrotrenrnofi pa6orrr neo6xo4zrvra LrH4vrBtr4yurusa\r4fl za1artuit. B srofi cBfl3vr.

rIcI4xoJIorH peKoMeHA)'Ior BceM f{ureJltM pa:pa6aruBarb Ar.rAaKrr,rqecrrafi Marepnan pa:lnvHofi creleHr4
TpyAHocrrl rr c pa3nr4qsrnra o6reuoM rroMorrlrl:

3arauvfl, Boclpola3BoAsrlero xapaKTepa rrplr Hturuquz o6pasqoB, aJlropr,rrMoB BbrrroJrnenlrfl;
3a4anlufl. TpeHnpoBoqHoro xapaKTepa, aHaJrortrrrHue o6pasqy ;

3ailalJkrfl. KoHTponbHoro xapaKTepa r{ T.A.

Pa6ory cneAyer opfaHl,I3oBblBarb raKI4M o6pasorrl, .{ro6sr pe6enor co3HareJrbHo orHocr4Jrcr K

nrr6opy rvrrrasara:r'r4fl,T.e. co3AaBar6 o6cranosxy cno6o4rr nr,r6opa, rroMorrlr4 r,r B3ar4MorroMoun.
B npoqecce caMocrotrenrnofi noguasatemHofi Ae.flTenbHocrr,r pa3Br4Balorc.fl MbrrrrJreHlre ) rraMfl'rb,
BHLIMaHI{e, TBopqecKoe eoo6paNeHvIe, a raKxe nrrpa6arrrearorcr [paKTZqecKI,Ie yMeHr4q rr HaBbrKr4,

(fopnaupyerct rIcLIXoJIorrFIecKas ycraHoBKa Ha caMocrorreJrbHoe [orroJrHeHr{e sHaHzft.
Heo6xo.4nlr,to opraHll3oBarb AetreJlbHocrb yqeHrlKa raKrrM o6pa-:orr,r, qro6rr euy 6ulz AocryrrHbr

Bce KoMrroHeHTrI cill\docro{Tenrnoft AerrenbHocrr,I: ocMblcJreHue rleJrr4, nJraHr,rpoBaHr{e ceoefi
Ae.f,TenbHocrl{, caMoKoHTpoJIb, corocraBJleHze KoHerrHoro peyJrbrara pa6oru c 3aAaHHofi qenrro,
I{crIorIb3oBaHI4e cnpaBoqHoro Marepui}na yve6Hraxa. Crenenr caMocro-rrreJrbHocrr,r } reHLrKa, KaK

npaBI4JIo, coorBercrByer el'o y.re6Huu Bo3MoxHocrrM r.r locrerreHHo Bo3pacraer. Kax<4oMy yqeHaKy
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npeAocTaBnfleTc . Bo3MoxHocTb rrrr4poKofo r4crroJlb3oBaHr{fl cflpaBorrHoro MaTepl{ana, clonapeft,
rraMrroK, cxeM. Tomr<o npu co6moileHuvr Bcex grr4x ycnonzfi caMocro{TeJrbHarr pa6ora craHoBurc.f,
cpeAcrBoM pa3BlaTru's. rro3HaBareJrr,noft arcrusHocrr,r yqarq[xc-fl .

Heo6xo.4ulro f{I4T6 Aerefi c 3lIP rpoBeptrrr KaqecrBo ceoefi pa6oru KaK ro xoAy ee

BbrrroJIHeHI,Ifl, TaK 14 rlo KoHerrnoMy pe3ynbrary; oAHoBpeMeHHo HyxHo pa3BlrBarb norpe6nocm n
caMoKoHTpoJre, oco3HaHHoe orHorrreHr4e K BbrrloJlH.fierraofi pa6oTe, AJr{ qeto Ha ypoKax cJIeAyeT oTBoAtITb
cleqrlaJlbHoe BpeMt Ha caMorlpoBepKy IiI B3aI4MorIpoBepKy BbrrroJrHeHHoro 3aAaHrrt. [lx KoppeKrlr,ru
eHelrHefi opfaHLBaIILrLr AeflTenbHocrlI Aerefi c 3lIP neo6xo4r.rlra ctrc"reMa rrerKlrx rpe6onauufi r
BbrlorH-rreMofi pa6ore.

Il.rranupyeMbre pe3yJrbrarbr ocBoeHus yue6noro [peAMera
O6uue [peAMerHbre pe3yJrbrarbr ocBoeHr.rfl rrporpaMMbr

1) (foprvrzponaruze rlpeAcraslrcnuia o 3aKoHoMepuofi cBfl3vr r.r rro3HaBaeMocrr{ sereuuir.
npl4poAbl, o6 o6teruuBHocrl4 HayqHofo 3HaH:afl.; o crrcreMoo6pa:yroqefi ponz $zsur<ra 4na
pa3Bn'rufl.ApyrzxecrecrBeHHbrxHa)aK,TexHr4Kr{r{Texnoloruft;HafrHoroMr4poBo$peHI,IrKaK

(fe4epa:nHoro nepeqHs yue6Huroe, peKoMeHAyeMbrx K r{crroJrb3oBaHr4ro rrp[ peaJrr{3arlurr
I4MeIoilII4x rocyAapcrBeHnylo aKKpeAvrallnro o6pa:oBareJrbHbrx [porpaMM HaqaJrbHoro o6rqero,
ocHoBHofo o6Iqero, cpeAHero o6qero o6pasonaHrl-fl pe3ynbrara r,r3yrreHprr ocHoB crpoeHlrf
Marepr{u u (f yn4anreHTaJrbHbrx 3aKoHoB Srasraxra ;

2) Soput'tpoBaHrle nepBoHaqiilbHbrx rrpeAcraBnenzfi o Szsrauecrofi cyqnocrra sereHrfi
rIpI4poAbI (vrexanrauecKl4x, TerIJIoBbx, gneKTpoMarHI,ITHbrx v rnantonttx), Br,rAax MarepI,IH
(eeqecrno u nole), .4BIaxeHI,M rarc cnoco6e cyqecrBoBaHLrfl. Marepun; ycBoeHrle ocnonnrrx rn4eft

MexaHI4KI4, aTOMHO-MOneKynf,pHOfO rreHlrr O CTpOeHr,II,I BerrlecTBa, SJreMeHToB SneKTpoArIHaMr4Kr4

14 KBaHToBofr Suzuxu; oBnaAeHI,Ie uonqrufiHrrM arrlaparoM rr cr{MBoJrr,rqecKrrM xsrrr<ou$N3zKrr;

) nprao6perenrze orIbITa rIpIrMeHeHI,It HayqHbrx MeroAoB ro3HaHrds, na6moAenus

Qusu.recrzx xvtrelr'uit, [poBeAeHI,It oIIbIToB, npocrbrx gKcrrepr,rMeHTilJrbHbrx r,rccre4onauuft,
rIp{MbIX t4 KocBeHHbrx I,I3Mepeuuit c ucrroJrb3oBaHr,reM aHaJrofoBbrx z quQpoBbrx r,I3Mepr{TeJrbHbD(

upuSopoe; rroHuMaHr{e neras6erxHocrr4 rrorperunocrefi ffo6rrx[gN{epeuuft ;

4) rIoHIzMaHLIe $z:r,I.recxzx ocHoB v rlpr.rHrlr{rroB Aeitctsufl, (pa6oru) Marrrr,rH vr

MexaHLIsMoB, cpeAcrB nepeABilxeHr.rr v cB-fl3r4, 6rrroslrx upra6opon, lpoMbrrrrneHHbx
TexHoJIofI4qecKI4x rlpoqeccoB, BJrvflHr4s. Irx Ha oKpyxarouyro cpeAy; oco3HaHr,re Bo3Mo)r(H6D(

rrp Iaqv H TexHof eHHbrx r4 oKo Jrorr4qecKr4xKaracrpo$ ;

t oco3HaHlre Heo6xo4uuocrz [pI4MeHeHIiIf, 4ocrraxenrafi (frasuxrz Lr rexnonorrafi 1.ns,
p arlr4 o H anbH o ro [pr4p o,4 on o nr,3 oB aHVfl ;

Q oua4enlie ocHoBaMIa 6esonacHoro [cloJrb3oBaHlrr ecrecrBeHHbrx r,r rIcKyccrBeHHbD(
oneKTpl4rrecKlrx v MarHzrHbx norefi, gneKTpoMafHI,ITHbx I,I 3ByKoBbIX BOJIH, ecrecrBeHHbx I{
I,IcKyccrBeHHbrx r4oHrBr,rpyrcqux vsnyreHrafi Bo zs6eNaHue vx BpeAHoro nos4eficrnrax Ha

oKpylKaroqyrc cpeAy r,r opraHr43MqeroBeKa;

7) pa3BI,ITI4e yMeHI,I{ lnaHl{poBarb B rloBce.qHeeHofi xr,r3Hr.r cnora 4eficrBprr c rrp}rMeHeHVeM

rtonyqeHHLIX zuasnfi, 3aKoHoB MexaHHKr4, 3JreKTpoALrHaMr4KII, TepMOAr4HaMI'IKrI 14 TerrJrOBbX

ssrenufr. c rleJrbro c6epexenn.r{3AopoBr,-{ ;

8) (foprvruponanue npe4cranrteHrafi o HepaqvoHaJrbHoM r.rcronb3oBaHrrr{ rpr4poAHbrx
pecypcoB vr :leprurkr, 3afp.f,3HeHr4rr oKpylKaroqeft cpe4rr KaK cJreAcrBrre HecoBeprrreHcrBa Marlr,rH
I4MCXAHI43MOB;

9) Anr o6yuarorquxc.a c ofpaHr.rqeHHbrMr4 Bo3MonrHocr.flMr4 3AopoBbr: BrraAeHr4e

ocHoBHbIMr4 .qocrynHblMl4 MeroAaMr4 HafrHoro rIo3HaHr{.[, r4crronrcyeMrrMkr n Suszre:
na6:rro4eHue, orrvrcauvre, v3Mepeuze, oKcrlepllMeHT; yMeHlre o6pa6arrraarr pe3ynbrarbr
u:ruepenvfi, o6HapyxvrBarb 3aBr,rcr,rMocrb Me)K.4y $r.rsuuecrcnrrn BgJlrdrraHaMr{, o6rgcusrr
nonyrreHHbre pe3 ynbTaTbr r,r AenaTbBbrBoAbr ;

10) [nA o6yvaroquxc.a c orpaHI,IqeHHhIMlr Bo3MoxHocrsMr.r 3AopoBb.s: BrraAeHI,Ie

AocryrrHbrMlr MeroAaMrr caMocro.sreJrbHoro [naHr4poBaHnr v rrpoBe4eHr{r (fusuuecrzx
gKcrrepl{MeHToB, orftrcaHnfl. Lr ar'arr4sa [onyqeHHofi rasueprarenurofi un(popuaq[rr, o[peAerreHLrs.

AOCTOBepHOCTI [OnyqeHHOrO pe3ynbrara;
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JII4qHO CTHbIEPE3YJIbTATbI

- Onpe4errirrb vr BbIcKa3bIBarb noA pyKoBoAcrBoM rreAarora caMbre o6rqze .4Jrr Bcex nrcAefi
npaBr.rna noBeAeHtar lprz corpyAHnqecrBe (oruvecxueHoprvru).

- B npe4nox(eHHbrx rreAarofoM curryar\Lrflx o6uleuus r4 corpy.4HrrqecrBa, onlrpaflcb na o6urae Ars
Bcex [paBIrJIa rloBeAenrrs) Aenarb nrr6op, nprr rroAlepxKe Apyr[x fracrHrrKoB rpyrrnbr yr

rreAarora, KaKnocTyrlr{Tb.

METAIIPE,4METHbIE PE3YJIbTATbI
PEfYJIqTI4BHbIE

- Onpe4errflTb kr $opnnynnpoBarb Ilenb leflTeJrbHosrr.r Ha ypoKe.

- Craeurr yre6nyrosa4a.ry.

- Yqramcs cocraBJrtrb rIJraH I4 orIpeAeJUITb rlocneAoBareJlbHocrbAefi crsufi .

- vrr:.,cs. BbrcKa3brBarr cso€ [peAlonoxenae (eepcuro) na ocHoBe pa6omr c r4nnrocrpa\ueit
yue6nuxa.

- Yqrarrcr pa6orarr no [peAno]KeHHoMy yqr,rreneMlnaHy.

- Cpe4crnou (popuupoBaHpls euax 4eficrnuft cnyxcar sneMeHTbr rexHoJrorlrz npo6JreMHoro
o 6yreHzx Ha grarre rl3yqeH[.fl HoB oroMar epvana.

- Yqurrc.f orrprqarb BepHo BbrrroJrHeHHoe 3aAaHr,re orHeBepHoro.

- Yqvmcs coBMecrHo c yvvreneM 14 ApyrI,IMr4 freHlrKaMur AaBurE, gMorlr4oHaJrbHyro orIeHKy

AerrenbHocrlr KJIacca Ha ypoKe.
IIO3HABATEJIbHbIE

Ytnr\uftcn Haytrprrc{:

- OpzeHulpoBarbct s ceoeft cl4creMe znalr,uit'. orJrr,rqarb HoBoe oT yxe [3BecrHofo c noMorrlbro
yrll4Tens.

- ,{eram [peABapplreruusrfi or6op I{croqHLIKon ran$oprvraqrlrl: opr{eHrr4poBarbcs n yue6uurce (na
pa3BopoTe, B orJraBneHrzra, ncronape).

- ,{o6rrnarb HoBbre 3naHvrfl.: HaxoAI{Tb orBerbl Ha Borrpocbl, }Iclon*yt yue6Hr'rr, csoft
x[3HeHHbrfi onrrr v unlpoprr,raquro, rroJrfreuHyro HaypoKe.

- llepepa6aTbrBaTb [onyqeHH]ro lru(popnraqrto: AeJraTb BbrBoAbrBpe3ynbTaTe coeNaecruoft
pa6oru BceroKnacca.

- llepepa6arbrBarb ronyareHHylo un(popuaqrto: cpaBHr.rBarb krKJraccuQuquponam.

- llpeo6pa3oBbrBarb raH$oprvraquro il3 oAHofi (foplmr B Apyryrc: cocraBJrrrb Sra:uuecrcze
paccKa3br v 3a1a,rrv Ha ocHoBe rpocrefiruux SzsuuecKr4x MoAeJrefi (npe4naerHbrx, prrcyHKoB,

cxeMar[qecKr4x prrcyHKoB, cxeu); HaxoAr{Tb ra $opnrynnpoBarb perreH[e 3araqv c rroMourbro

upocreftuux vro4ereft (npe4rraernbrx, pucyHKoB, cxeMarr4qecKzx pncynxon,cxeu).
KOMMYHI4KATI4BHbIE

Vqaruuftcs HayqplTcs:

- ,{onecrz cBoro rro3rrrlr4ro Ao Apyrrlx: o(poprvrnxm cBoro MbrcJm n ycruofi ra lrrcbMeHHofi peuu
(na yponne oAHoro [peAno)KeH krs. lrlrur ne6omruororercra).

- Cnyurarb r.r rroHuMarb perlbApyrl4x.

- 9rararr u [epecKa3brBarbreKcr.

CosN{ecrHo7oroBaplaBurbcr o npaBl4nax o6rleHra.q u none4erius s frrKone rr cJreAoBarbl,rM.

- Y.r[mcg BbrrroJrHgrb pa3n[tlHble ponli B rpymre (rua4epa, ucrroJrHr,rrerx,xpzrzra),

IIPENMETHbIE PE3YJIbTATbI
Y.ralquftct Hayql4Tct:

gnarr/nonuMarb:

- cMbrcJr nonmuft: $u:rauecxoe tBJIeHVe, Qusravecrufi 3aKoH, (fra:uvecrue BeJIr.rIHHbI,

nsauruogeftcrBr.Ie;

- cMbIcJI Susnuecnnx BenI{rII,IH: rlyrb? cKopocrb, Macca, rlJlorHocrb, cvra, naBrenue, pa6ora,
MorrlHocrb, Kr4Herr4qecKaf, gHeprru, rloreHrlr4aJrbHarr gHeprrr.fl, nos$(fuquenr rroJle3Horo

[eftcrsusi
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- cMbrcJr Sraszuecrux 3aKoHoB: flacrala, Apxr,rue4a,fyra.
- co6r'rparb ycraHoBKV Anfl oKcrIepI4MeHTa rro orrr4caHrzro, prrcyHKy r{ [poBoAr4rt Ha6nro4enua

I43fraeMbrx r^n:leuuit;

- I43Mep-srb Maccy, o6l€v, cuny rtx(ecrl4, paccro-sHr4e; rrpeAcraBJu{Tb pe3ynbrarhr rr3Mepennfi n
r.uile r a6ilurl, BburBJrqrb gMrrr4pr,rqecKl{e3aBllcr4Mocrl4;

- o6rscHsrb pe3ynbraru na6mo noouit r{oKcrrepr.rMeHToB ;

- rlpl4MeHtrb SKcnepI{MeHTaJIbHbIe pe3ynbrarhl l.nfl npeAcKa3aHl{r 3HarreHlrr BeJrLrqr4H,
xapaKTepr{3}Torqrlx xo4 @zsuvecKr4x .rueHrlfi ;

- BblpalKarb pe3ynbrarbl Ll3MepeHuft u pacueroB B eAr.rHuqax MeNAyHapolHoficucrervru;
p e rrlaTb 3 alaqh H a rrp I4MeHeHr.r e 14 3 yqeHHbrx3 aKo Ho B ;

- rlpl4BoAzrb npl{Mepbl npaKTl,IqecKoro [crroJrb3oBalr^ur. $usurrecKr4x3aKoHoB;
Y'tam,uirc q rr o nyqrzr B o3M o xH o crb H a)n rr{Tc.f, :

- zcrloJlb3oBar6 nplao6per€HHble s]F^a-n:zs. v )rrreHrz-fl B [paKTrrrrecxofi AesreJrbHocrr4 14 B
rI oBceAHeBHofi xzsHl{.

8 rc.nacc
JII4qHO C THbIEPE3YJIbTATbI

- Carrlocro.t{TenbHo olpeAensrb 14 BbIcKa3bIBarb o6ruue Anf, Bcex nro4efi npaBanaloBeAeHr,rs 11p1a

coBMe crHofi p a6 0re r4 corpyAHr{qecrBe (srv ue cnueHoprvru).

- B npe4noxeHHbrx [eAaroroM cl{Tyallusx o6rqenzr Ia corpyAHr{qecrBa, onvparrcb ua o6ryze 4rx
Bcex npocrble npaBll.na [oBeAeHI{s, caMocrotreJlbHo Aenarb nrr6op, rarcofi 11ocryrroK
coBeprxr,rTb.

METATTPEAMETHbTE, PE3yJrbTATbr
PEfYJI.qTI4BHbIE

- oupeAeJrrrb rleJrb Ae-srenbHocru Ha ypoKecaMocrorreJrbHo.

- V-{plrrc-f, (fopuynzpoBarr yve6uyto npo6rervry coBMecrHo cyqr,rreneM.

- Yqzrscs lnaHr{poBarr yre6uyro AerrenbHocTb HaypoKe.

- Brrcr<asrrBarb cBoro Bepclzlo, rlblTarbcr rrpeAnafarb cnoco6 eenponepxn.
- Pa6oras' IIo npeAJIoxeHHoMy rIJIaHy, I4cnoJrb3oBar6 ueo6xo4zrrarre cpeAcrBa (yre6nzr,

npocrefi urrae npu6oprr n{HcrpyMenur).
- onpe4entrl yclelrHocrb BbIIIoJIHeHrrr cBoero 3araltrfl,nprr rroMorqvwvrenfl.

IiO3HABATEJIbHbIE
- Opvenu4poBarbct n csoeft crlcreMe stauvfr:rroHr4Marb, qro HyxHa AorloJrHr,rreJrbHat

un$oprvraqun (s.r'a:rtut) 4nx pelrenu-a yve6noft sagaun B oAr4Hrrrar.

- [enaTb rpeABapl4relrHrrft or6op rlcrorrHrlKon un$opuaqvv Anfl.perreHr{f, yue6nofisa4avz.
- [o6unarb HoBbIe 3naHrrfl.'. HaxoAr4Tb Heo6xo4r.rruyro zu$opMarlr4ro, KaK B yue6nuxe, TaK r,r B

rrpeAnoxeHHbrx yqvTeneM cnoBap.sx r4SHrIt4KnOrreALr_[X.

- fio6rrearb HoBbIe 3Halvrs.: I,I3BJIeKarb znQoprraaqr4ro, [peAcraBneHH].ro B piBHbrx (fopuax
(rercr, ra6tnga, cxeMa, r{nnrocrparl ux ugp.),

- llepepa6arblBarb [onyrreHHylo zn(fopuaqurc: ua6rro4amnAenarb caMocrorreJrbHbre
BbIBONbI.

KOMMYH14KAT14BHbIE

- [oHecrlr csoto rlog"ul4lo Ao npynrx: o(fopnuxm cBoro MbrcJrr n ycruofr r4 rrLrcbMeHHofi pe.rz
(ua yponHe oAnoro [peAnoxeHnfl. vrrr4 ne6olrurororercra).

- C:rylrarb r.r [oHuMarb peqbApyrr,rx.

- Bupa^:zreJrbHo rrepecKa3brBarb reKcr.

- Bcrynarr n 6ece4y Ha ypoKe r4 BXr.r3Hr4.

- CoeMecrHo AofoBapr4Bafi,cfl. o npaBl4nax o6rqenux r4 noBeAeHr,rs B rrKone rI cJre.4oBarbr.IM.

- Vqvrrcs BbIrIoJIHtrb piBnLIqHbIe ponr.r B rpymre (nr,r4epa, r4crroJrHr4Tenx,rpzrzxa).

IPENMETHbIE PE3YJIbTATbI
BrruycrnzK Havql{Tcr:
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- znanl,lrtoHl4Marb:

cMblcn non'{r,nft: TerIJIoBoe ABI4xeHI4e' TerlnolepeAaqa, TerlJronpoBoA'ocrb, KoHBe Kril4s.,n3nrreHl4e' arperarHoe cocro'{Hze, $a:onrrfi nepexo4.gneKTp[qe cxnfi sapng. gneKTpr4rrecKoerroJle' [poBoAHI{K, rIonynpoBoAHI{K Ir AI{oneKTp r4K, xvrMLtqecr<zft ,o"ra"r, aroM Ir aroMHoeflnpo, [poroH, uefirpoH, SJleKTpr4rrecKar cvrra, uo', ,naurf""""n* qerrb lrcxeMa, ToqeqHrrfi zctoquzr
orrl4qecKa' o*, soxvc, orrrzqecn"r'ffil1llillili;1T?'l^ilil;1ilffiLllil=ffi'ffi:
rloJre' MaIHI'ITHbIe cvJIoBbIe IrvIHuIn) rrocro.fiHHblfi rvrarHzr, uaruzrHrrft 11onrcc.- cMhrcJI szszuecnux BeJII4qI{H: BHyrpeHH-rr.{ gHeprr4r, KoJrr4qecrBo TerrJrorhr , yreJrbHaflTeII'IIOeMKOCTT' BelrlecrBa, yAenbHiul TenJIOTa cfopaHr4.f, TorrJrrlBa, yAenbHa.s rerrJroranapooopasoBa*uIfl', yAeJlbHa-fl Terlnora rrnaBJreHlzr, TeMrreparypa KkrrleHr4{, TeMneparypafiraBneHl''fl' BJlax'ocrb' SJleKTpz'recrzft 3ap'A, cl4na ToKa, Harlp.'xeHl4e, colporI4BJIeHI{e,yAenbHoe colporrrBneHI4e, pa6ora v MotqHocrb ToKa, )T'nbr rra6eHvrfl., orpaxeHlaq,rrpenoMJreHvx, $ orycHo e paccrorHr4e, orrrr4 qecKaJIcHJra.

- cMbIcJI $zsuuecrcux 3aKoHoB: coxpaHeHl4{ gHeplr4r4 B TerrJroBbrx [poqeccax, coxpaHe'Ll.ssreKTpuqecKofo sapflra, oMa rns yqacrKa sleKTpr4qecrofi qenz, flNoynr-Jleuqa, 3aKoHAlrnepa' 3aKoH rlptMoJllzHeftuoro paclpocrp a*.u,'fl cBer , 3aKoHbr orpaxeHr4fl urrpenoMJreHnflcBeTa.

- onl4cblBurb vI o6rsc'r* $zsrzvecrcr'e .f,BJIeHrIr: TerrnonpoBoAHocrE, KoHBeKrIrrIo, rr3JryqeHrze,[clapeHl4e' KoHAeHcaIII4Io' KI4TIeHI{e, rIJraBJIeHI4e' KprIcriuI"IIrI3auI4Io, gJreKTpI43aIILno reJI,B:ar'lro4efrcrB'e SneKTpl4rrecKVX 3aptAoB, B3ar4Mo4eficrnrae MafHLrroB, Aeficrerue MafHr,rrHoforIoJIt Ha rIpoBoAHI4K c roKoM, TerIJIoBoe 4eftcrnue ToKa, orpaxeHl{e, npenoMneHr,IecBera;- I4crloJlb3oBarb Szsnvecxze npz6oprr v I'I3Mepr4TeJrr,Hbre r.rHcrplMeHTbr rrrfl z3MepeHr.r,frzezuecr<zx BenI4qIzH: TeMrleparypbr, BJraxHocrr' Bo3Ayxa, .cI4JIbI ToKa, Harpfl)KeHnfl,SneKTpuqecKoro colporl4BJleHvIfl', pa6omr I4 MolrlHocru gneKTpr4rrecKororoKa;
- rlpeAcraBntrb pe3ynbrarbr zslrepeuzfi c rloMolrlbro ra6ruq, rpa6zron Lr BbrflBrrflTr ua erofrocHoBe gMlll4paqecKple gaBLrCr4MOCTI4: TeMrreparypbr ocrbrBaroqefo Tena or BpeMeH ur, cLrrrbrToKa or Harlp{xeHrl{ Ha yqacrKe IIerII4, yrna orpaxeHlI.t{ or },I'na rra6errvrfl. cBera, yrJraIrpenoMneHns. oT )Tna rraAeHqrflcBeTA;

- Bbrpaxarb pe3yn6Tarbr zsuepenr'rft 14 pacqeroB B erllHr4rlax MeN4yHapo4noftcucreurr;
- pelrarB 3AAA.'' Ha rrpr{Me'eHr4e r43rreHHbrx $z:avecxux3aKo'OB.

Brruycrnr,rK rronyqn r Bo3MoxHo crb Ha)nrrrrB c, :

- npI'IBO'4Irrb rlplaMepbl [paKTnrrecKoro r4crroJrb3oBanl{-f, Qraszvecrzx zuaunfi. o TerLrroBbIX,sneKTp oMarHr4 THbIX,'IB JI eHLr flx;
- I4cnoJlb3oBarb npuo6perdHHble 3Ha:nvIfl. lr yMeHr4r ts [paKTuqecroft Ae{TenbHocrr4 Lr BnoBceAHeBuofiNzsnz.

9 rcnacc
JII4IIHOCTHbIEPE3YJIbTATbI

[peAenr{Tb I1I

uz.recrne (sr AeHI4t tIpI4

co3AaHHbIX
rn-fl Bcex npocrbre ilpaBLrilarroBe,4eHr4f, AeJrarb " 

"a 
ootul4e

METATIPEAMETHbTE PE3yJIbTATbt
PEfYJUITI4BHbIE

cne n pelBapr4TenbHof oo6cyx4enzx.
ylonpo6lervry.

oruz6xucanrocro_,ITenb'o. rlenbro v, npv Heo6xoAznrocrkr, r4crlp aBrrflTb

- B lzanore c yrII4TeneM yql4Tbc-f, nrrpa6a*rnarb Kpr4Tepr'r4 orIeHKr4 r4 orrpeAen rb crerreHb

iltffffi"Tfiffir#rfzs 
csoeft pa6or'u pa6orri 

"..*, ".*oA,r 
r{3 r.rMerorqrxcrKpr4repr.ieB.

10
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- OprzenrupoBarbcs e cnoefi cucreMe znar'uit: caMocrorrenbHo npeAnoJrararb, KaKil{
zH (f opnraqr.rfl HyIKHa Inr peilreH ux yue6:noit 3ap,aqv B HecKo JrbKorrraroB.

- Or6uparr Heo6xoAuMble An{ petrreHl4fl yue6uofi 3a[aqkrvcroqHr4KrrrzH$oplnraquz.

- [o6unarb HoBbre 3:na:n:afl; r,r3BJreKarb r,rH(popruaquro, npeAcraBneHHyro B pa3Hbrx (foprr.rax

(rercr, ra6r'uga, cxeMa, r{nnrocrpauut ugp.).

- flepepa6arbrBarb lonyr{eHHylo un(popuaql4lo: cpaBHr{Barb r.r rpymrupoBarb $arru vr sBnonnfl;
orrpeAen{Tr flpuqr4nbr ruenzfi ,co 6:.;rrufi.

- flepepa6arbrBarb [onyqeHH]To I,rH$opnraql{Io: Aenarb BbrBoAbr Ha ocHoBe o6o6rqeHu s. s:nauuit.

- flpeo6pa3oBblBar6 un(foprvraqvro Lr3 oAuofi (fopuu B npyryro: cocraBnrrb upocroft rrJraH rr

croNHrrft nrair yre6no-HayqHof oreKcra.
KOMMYHZKATI4BHbIE

- ,{onecru cBoro rro3r4rlr{ro Ao Apyrr4x: o(fopnrnrm cBolr MbrcJru n ycrHofi r,r rrlrcbMeHuofi pevz c
yuero u cBor,rx yue 6nrrx 14 xrr,r3HeHHbx peqeBbrxcuryaquft .

- [oHecrz cBoIo fIo3r{IIuIo Ao Apyr[x: BblcKa3brBarb cBoro roqKy 3peHr4q z nurarrcs e€

o6ocnoearb, rrpr{BoArapryMeHTbr.

- Cnyurarb Apyfiax, rblTarbc-s npI{HVMarb .4pyfylo rorrKy 3peHI,If,, 6rrrr rorosbrM r,I3MeHr4Tb cBoro
roqKy3peHV{.

- I{urarr BcnlD( r{ rrpo ce6.f, rexcrrr yre6nraKoB 14 rrpr.r oroM: Becrrr (Ar{anor c aBTopoM)
(nporHosLrpoBarb 6yayruee vreHue; craBLITb Boflpocbr K TeKcry r,r prcrarb orBerbr; rrpoBep-flTb

ce6,n); orAeJrrrb HoBoe or r.r3BecrHoro; BbrAen.srb ruraBHoe; cocraBnflTbrrJraH.

- ,{oronapvBurbcs. c nIoAbMIr: BblrorHts pa3nr4qHbre ponr4 B rpyfirre, corpyAHr,rrrarb B

coBMecrHoM perrreHr.u4 npo6:reurr(:a4avu).

- Y.rumcs yBaxI,ITenbHo orHocl{Tbct K IIo3I,IIII4I4 Apyroro, tlbrrarbcsAofoBapraBarbcr.

IIPENMETHbIE PE3YJIbTATbI
BsrnycrnuK Hayqr4Tcr:

- gHars/noHr,rMarb:

- cMbrcJr uonsrzfi: MafHr4THoe rroJre, aroM, aroMHoe rApo, paAIroaKTHBHocrb, I,IoHr{3rrpyroq[e
u3nr{eHu.fl; oTHocrITeJIbHocTb MexaHuqecKoro ABr{xeHrrs., TpaeKTopr.rs., vtHepr\LraJtbHarr crlcTeMa
orcqera, r{cKyccrBeHnrrft cuyrnrrK, 3aMKHyrar crlcreMa.BHyrpeHHvre cvrrrbr, MareMarurlecnraft
MaqTHI4K, 3ByK. I43OTOI,HyKJIOH ;

- cMbIcJI $I,isnuecxzx BeJII{.II4H: MafHI,ITHa.fl r4HAyKrII{s, uarHnrurrft rroror, gHepfl,It

SneKTpoMaIHI4THOrO TIOJI, rlepeMerleHr{e, [poeKrlr{t BeKTopa, nyTb, cKopocTb, ycKopeHue,
ycKopeHl4e cno6o4noro naAeHlas, qeHTpocrpeMr4TeJrbHoe ycKopeune, cvra, crrJra rfircecrr4,
Macca, Bec reJla, IrMrIyJIbc, rIepI{oA, qacrora.aMllJrlrryAa, $asa, 4rrana BoJrHbr, cKopocrb BoJrHbI,

3Hepru{s cBfl3r4, 4e$exrlracc.

- cMbIcJI Quszuecrrzx 3aKoHoB: ypaBHeHu-fl KuHeMarr{Krr, 3aKoHrr Hrrorona (nepnuft, nropofi,
rperuft), 3aKoH BceMlzpHoro r-flroreHl4r, 3aKoH coxpaHeHr,r-f, r,rMrryJrbca, [pI{HIIr4rr
orHocrrreJrbuocrr4 lastull:et,3aKoHbr fapMoHrlqecxux r<ole6artuit, rrpaBuno nenoft pyKtr, 3aKoH
gneKTp oMarnurnofi lrHAyKrlrra, np aBuno Jlenqa, 3aKoH paAr,roaKTr.rBHoropacrraAa.

- co6uparb ycraHoBK\r rns 3KcrIepI4MeHTa no o[[caHr4ro, pprcyHKy r4 rrpoBoAr.rrr na6nroAen[s
r,r3 f {aeMbrx xu teuuit ;

- r43Meprrb cr{ny rrxecrr4, paccroflHr,re; npeAcraBnsrb pe3yrbrarbr usuepenufi B BLrAe ra6ruq,
BbrfBJr.f,Tb sMUr4plrqecKl4e3aBHCr4MOCTr4 ;

- o6rscvsrb pe3ynbramr ua6lro geunit r.igKcrreplrMeHToB;

- rrpr4MeH-rrTb 3Kcrrepr4MeHTaJrbHble pe3ynbTaTbr Anfl npeAcKa3aHH.rr 3HarreHr4.s BeJrr4rr[H,

x ap aKr ep rr3 yrorlr4x xo 4 Q z: v.re cKr4x ne r'euuir1.

- Bbrpaxarb pe3ynbrarbr r43MepeHrafi u pacu6roB B eAr.rHraqax MexAynapo4noficrrcreMbr;

- pelxaTb 3a\agu Ha IIpI{MeHeHI4e I{3)TIeHHbIX3aKOHOB;

- rrpr4BoAktrb npvMepbr npaKTrlqecKofo [crroJrb3oBauux $uzuqecKlrx3aKoHoB;
B r,rnycruuK rr onf{r.rr Bo3M oxHo crb Haf{r4Tb c.s :

- I4crloJrb3oBarb upr,ro6pereHHbre gnaHufl u )MeHr4s B ttpaKTlrqecrofi AetreJrbHocrl,r 14 B
noBce.[HeBHofixzsHl4.

l1
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Co4epxauue yue6noro rpeAMera (rcypca)
7 xt:m;cc

l- (Dopnau opraHl43alluu yue6nofi 4exremHocrlr, ocHoBHbre BrrAbr yre6uofi AerreJrbHocrr4

Co4epxanze yve6uoro rpeAMera (r<ypca)
8 rlacc

9 rracc

Coqepxauue yve6uoro Marepr{ ar

o I43I4KA t4 OI43VII]E C KI4E METOAbT r43 yr{E Hr4rr rrp I4p o nbr
@zgulca - HayKa o [pl4poAe. Ha6nro4enr4e rr orrrrcaHrae Susuvecrzx -sereHr4fi.
@tIslrreclo{e npz6opu. @rrszqecKlle Berl{rrvrHbr kr r4x r43MepeHze. llorperuHocrr4 usuepeHnfi.
MeN.qyuapo[Has' crlcreMa eALIHI4u. HayuHuff MeroA rro3HaHrdfl. @usu.recroaft excnepuMeHT rd

Qr.r:r,r.recxax reopLtr. Hayxa r{ TexHr,rKa.

feuoncrpa\vw
Ha6moAeHue $zsr.IuecKl4x tBneHIafi: cso6orHoro naAeHr4s. Terr, rore6auzff MaflT:ulrKa) rrpr{TrxeHrre
crulrlrHolo mapa MarHI4ToM, cBerIeHI4e HI4TI4 gneKTpraqecrofi JraMrrbr. @usu.recKtre npu6oprr.

Ns

ilrt
HassaHne pa3rena (6loxa) Kor-eo qacoB Ha

v3yrleHue
p€BAena (6rora)

Ws Hux KoJr-Bo qacoB, orBeAeHHbIX Ha npaKTuqecKyro
qACTb H KOHTPOJIb

ra6op.'
pa6.

npaKT.

oa6.
COI{I4HEH. KOHTp.

pa6.
I BseAeHIae 4

2. flepnona.ra.urHbre cBeAeHr{f, o
cTpoeHr{r{ BerqecTBa

6

J. B: arzuoleilcrnr4e reJI 22 +

4. ,{annenue m6p4lrx reJr,

xnarocrefi r4 ra3oB
20 2

5. Pa6ora, MorrlHocrb. 3neprru t6 z

Ns

tJrt ,

Ha:saur4e pa3Aena (6nora) Kor-so qacoB Ha

rrcrreHr{e
pa3Aerra (6loxa)

I4z nnx KoJI-Bo qacoB, orBeAeHHr,IX Ha npaKTlzrlecKyro
qACTb I,I KOHTPOJIb

na6op.

Pa6.
npaKr.

oa6.
COqI,IHEH. KOHTp.

oa6.
Teruonlre flBrreHnfl. z) 3

2. Srexrpuvecrr{e rBJreHrrrr 29 5
a 3nen'rpovrarul4THEre f, B JIeHr{rl 5 2

4. Cseronrre flBIreHr4A ll I

Co4epxanue yve6noro rpeAMera (rypca)

Irb

lJn
Ha:saHue pa34era (6noxa) Kor-so qacoB Ha

I43YTIeHVe

pa3Aerra (6lor<a)

I4s Hux KoJI-Bo qacoB, orBeAeHHr,IX Ha npaKTuqecKyro
I{ACTb IJ KOHTPOJIb

ra6op.'
pa6.

IIpaKr.
oa6.

coquHeH. KoHTp.
pa6.

t 3ar<ourr sgarlMoleftcrsur 14

NBI4XEHU' TEN

A1

2. Mexanr.r.recxue Kore6auu.s 14

solHbr.3nvx
t6

a 3nerrDouarHllTHoe rlore 21

4. Crpoeuue aroMa u aroMHoro
flrpa

l) 2

5. C'rpoeuue rr gBoJrroqrur

ncenennofi
6 0

6. flonropeune 2 0

t2
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"lla6oparopHbre pa6orrr ll orrbrrbr
onpegeneHr4e rleHbr AeneHr4-s rrrKaJrbr r43MepprrenbHoro ttpu6opa.2
Irlsuepenze AJrrrHbr.
I4suepeuue o6reua xrrAKocrr,r 14 TBepAofo reJra.
Irlsuep euue reMrrep arypbr.
MEXAHI4I{E CKI4E flB JIEHWA
MexaHu'recKoe ABl4xenze. Ornocl4TeJlbHocrb ABrrxeuus. CucteMa orcrrera. Tpaer<r opLrfl. llyrr.
flpxnaoluuefinoe paBHoMepuoe AB[xeHne. crcopocrb paBHoMepHoro rrp-rrMoruHefrnoro ABr4xeHr4.fl.MeroAr'r I'I3MepeHI4s paccrofl:nrrs., BpeMeHr4 rrcKopocrrr.HepanuouepHoeABr4xegr4e.
MruoeeHHa{cKopocrb'Ycropenze. PanHoycKopeHHoe ABr{xeHrze. Ceo6oaHoe .ru4e""i ren. fpa(fzru
3aBl4cl4Mocrr/r ilyrlr I'I cKopocrll orBpeMeurz.PasHoNdepHoe ABr,rxeHr.re rro oKpyxHocrz. flepvol rrrracrora o6parqennx.-flnnenr'Ie ITHepIII4I{. llepnrrfi 3aKoH Hrrorona. Macca reJra. flnor'ocrr
eerqecrna.MeroAbl I43MepeHI4t Maccbl I4 flJlorHocrz.B:azuo4eficrsue ren. Cuna. llpanulo cJroxeHr{,
cI4JI. Culra ylpyrocrt4. Merorrr I,I3MepeHr4r cranrr.Bropoft 3aKoH Hrroroua. Tperr,rfi 3axoH
HrroroHa.Cr4lra rs>Kecrpr. 3ar<oH BceMlrpHoro r.rrroreHr4r.. LIcrcycctBeHHbre a.ryt""n" 3eunu. BecTeJIa' HeeecoN4ocrr. feoqenrpuqecKas v. reJrr{orleHTpr4rlecKar cr{creMbr wupa.Cutru
rpeHnr.MoMeHTcI{JIbI. Vcroeus paBHoBecvr p6rqara. I{eHrp r-rrxecrrr reJra.Vclonzs paBHoBecvxrel.I4unynrc. 3aron coxpaHeHzr r{Mrrynbca. peagveHoe
rBI'I)I{eHI4e.Pa6ora. MorquocG. KzHervrrecnafl. sHeprr4-f,. lloreHqvartr,uar 3Hepfr4rr
nsaunao4eftcrByloqrlx Ten. 3aron coxpaHeHrlfl MexaHr4qecrcofi gHeprr4r4. llpocrrre *"ru""ir"r.
Kos$$zqileHT IIoJIe3Horo 4eficrez-s. MeroAbr t43MepeHLrfl slepruv, pa6orrr 14 MorrlHocrrr.{anneuze.
Aruoc$epHoe raBneHIae. MeroAbI I43MepeHufl. raBneHvrs. 3aKoH llacKans.fr4ApaBnr.rqecKr{e Marrrr{Hbr.
3aron Apxun're4a' Ycroeze nlraBaH:as. ren.Mexaru4qecKr4e xore6anus. llepuo4, rracrora vt
aMrInI'ITyAa r<ole6auufi' llepzo4 role6aHzft MareMarr4qecKoro v lpyxr.rHHoro MajrrHr{KoB.
Mexann-recKr4 e Bo JrHbr . [ttuna ro:rurr. 3nyrc.

{ervroncrpa\vn
PannoltepHoe nptMonplnefinoe ABI4)KeHI'Ie. OrHoclzrerbHocrb ABr.rxeHr.rr.pannoycr<opeHHoeABVXeHr4e.
HaupanneHlae cKopocrl4 rrptr paBHoMepHoM nBr4xeHrrr{ [o oKpy]KHocrr4. -flerer111e
znepqvz'B:alruo4eficrsze rer.3aBrlcl4Mocrl cr4Jrbr ynpyrocrn or 4e$oprraarlr4r,r rrpyxznrr. CroNeuze
CTIJI.

Cula rpeHux.Bropofi 3aKoH HtroroHa. Tpernft 3aKoH Hrrorona. HeeecoNaocrr.
3arcoH coxpaHeHl{fl rrMnynbca. PeaKrzsHoe ABr4xeHrre.zsuenenne gHeprravr rena [pz coBeprrreHr4r,rpa6oGr. llpenparqeHl'It MexaHra-recKofi oHeprurrr z: o4Hofi (fopvu n4pyryto.3uu"a"roaru ,quuoarr",
rBepAofo rerla Ha olopy or 4efrcrnyrorqefi czlrr I4 rlnouanr oropbr. O6HapyNeHr.re arMoc(pepnoro
aawewux.W3MepeHze aruocsepHoro AaBreHr4.f, 6aponaerponr _ auepovAoM. 3axon
flacxan-s.fvtrpaBnkrsecrzfi npecc. 3axon Apxurvre4a.flpocure MexaHr43Mhr. MexauzqecKr4e rore6anus.
MexaHz'recKl{e BonHbl.3nyxonue Kore6anus.Vcnos[s pa"rrpoatp aleHr4fl.3ByKa.
Jla6oparopHr,re pa6orrr rr orrbrrbr

tr{:uepeHze cKopocrrz paBHoMepHofo ABr4xeHr{.f, .

wzyuenue 3aBl4clrMocrpr rryrpr or BpeMeHrr npv paBHoMepHoM r4 paBHoycKopeHHoM ABr4xeHr{r4
I,Isuepenue ycKopeHr4r nprMonrlHefi noro paBHoycropeHHoro ABr4xeHr4.f, .

tr4snaepenze Maccbr.
Zsruepeuve rrJrorHocrr.r rBepAoforena.
I4rvepenue rrJrorHocrr,rxtrAKocrpt.
tr4ruepenne cLr rbrluH aMoMerpo M.
C:roNenrze cr4JI, HarrpaBJleHHbrx BAonb o4noft npxrraofi.
CloNenue crlJr, HarrpaBneHHbrx rroA yfnoM.
l'Iccle4onanne 3aBkravMocrrz cr4Jrbr r-f,xecrr4 or Maccbr reJra.
ZccrenoeaHze 3aBI4cI4MocrI'I cI4JIbr yrlpyrocrr4 or yAnuHeHr4s rrpyxr{Hbr. Zsuepeuue xecrKocrr.r
IIpyxrTHbr.
ZccreAosaHl'Ie cl4nbl TpeHLIt cKoJlbxeHr4-r. I4snrepeHrae roe(f$r4rlzeHTa rpeHzfl cKo'rbxeHr,rr.
Zccle4onaHr{e ycnoBr,rfi pannonec hs. pbrqara.
HaxoN4enue rIeHTpa rrxecrpr rrJrocKoro reJra.
Brr.rzcreuue K|In narlonuofi rrJrocKocTr4.

1a
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I4suepenze Kr4Herr4qecrcofi enepru n r ena.
zsrrepeurze r{3MeHeHI4.tr noreHqraa*noft gHeprrzrz TeJra.
ZsuepeHHe MorrlHocrr{.
ZsuepeHze apxr4MeAoBofi cznrr.
Zsyreuze y ctonnfi rrJraBaHru ren.
zsyreHze 3aBlzcl4Mocrtl rlepl4oAa rcore6an vfi. vasrswca or AJIr4Hr,r Hvrrvr.
zsvepeHze ycKop eHLrr cno6o4uoro naAeHrr{ c rroMorr{bro Ma,rrHLr Ka.
I4syrenze 3aBr{cr4Mocrr{ reprroAu 

"on:gTty rp*a Ha npynfl4He or Maccbr rpy3a.
MOJTEKy rrflpHAA Or43r4KA Z TEPMOAT4HAMT4KA
ctpoeune BerllecrBa' Teurosoe ABI{XeHIze aroMoB 14 MOJreKyJr. EpoyuoncKoe rBr4xeuue. [uQsysar.BsalaN{oleficrBlze HacrI4II BeIIIecrBa. MoAenz crpoeHr4{ fzrsoB, xrz4xocrefi 14 TBepAbx reJr pr o6ucueuzecnoficrs BerllecrBa Ha ocHoBe sTrIX MoAenefi.TeuoBoe ABr.rxeuue. TenroBoe paBHoBecue. TeuneparypaI{ ee I43MepeHI4e' Ce'f,sr reMneparypbl co cpe.4Heft cnopocr6ro rerrJroBoro xaorr4qec*ofo ABrzxeHh{qacrvq'BnyrpeHHt'{ gHepr[t. Pa6ora I4 TerllorepeAaqa xar cnoco6br r43MeHeHr4{ BHyrpeHuefi suepruuTeJIa' Bz.4rr rerlnoneperalru: Terlno[poBonHocrb, KoHBeKrIr4r, a3JrrreHrze. Koru.recrno rcrrnorbr.vAenrHa's Te''JloeMKocrb' 3arcon coxpaHeHr,s gHepfr4I4 B TerrJroB'D( npoqeccax . wcnapeuue 11KoHAeHcaIIux' Hacrrqennrrfi uap' BnaNHocrb Bo3Ayxa. Kznenae. 3anuczuocrb reMneparypbr Kr{neHr.r,or AaBneHrz.{. flraereur4e r{
Y4enrnax rerrJrora cropaHn,r.
TerrnoBbrx 4erararelefi . llaponax
KIIA, rerr.rroBofo ABrrrareJr_tr.
Ilpeo6pasoBarrLrs. gHeprrrr4 B TerrJroBhrx Marrrr4Hax. Dxonorz.recxr4e npo6lenauIICIIOJIb3OBAHT4.'I TCIIJIOBbIXMAIIIPIH.

[elroHcrpar\vw
CNrErvraerrao crb f a3oB.

[n$SyzuxB ra3ax r xrr.4Kocr_,rx.
Mo4enr xaorr4qecKoro .4Br4xeHr4, MoJreKVJr.
Mo4e.rm 6poynoncxoro ABr4xeHr4r.
coxpaueur'e o6:serra xrrAKocrrr rrp,n r43MeHeHr4r4 Qopnarr cocyAa.
CqenneHze cBr4HrloBhrx rI[nLrHApoB.
flpzuqzn geftctnux repMoMerpa.
zguenen[e BHyrpeHHeft enepruz reJla rrpr. coBeprreHuz pa6omr u npv Terrnoneperaqe.TennonponoAHocrb pa3nr4rrHbrx Marepr,ranoB.
Kouner<qv.a B xr4.4Kocr_flx u ta3ax.
TennouepeAaqa flyreM r.t3rytreHrl.fl .

cpanHeHze yAenbHbrx rennoerurcocreft pi*nkrrrHbrx BeulecrB.
-flereHHe vcnapentrs..
Kr,rnenze Bo.4hr.

llocro-f,Hcrno reM[eparypbr KrrrreHr4rr )Kr{AKocrrr.
f{srenufl. frJraBJreHr4r r.r Kpr4 crann v3ar\zn.
I4suepeHrze BnaxHocrrr Bo3Ayxa [cr4xpoMerpoM r{Jrr4 rr4rpoMerpoM.
Ycrpoftcrno qerbrpexraKTHoro ABrrraren.f, BHyrpeHHefo cropaH'_f,.
Ycrpoft crno naponofi ryp6znrr
Jla6oparopHbre pa6oru u orrbrrbr
I4ccne4onaHze LBMeHeHI4t co BpeMeHeM TeMneparypbr ocrsrnaroulefi BoAbr. rkzweuue flBrre*rrfl.rennoo6rrena.
Zslrepenze y4enrHofi TelnoeMKocrr4 BerrlecrBa.
ZsuepeHze BJralxHocrr{ Bo3Ayxa.
zccne4onaHrle 3aBI4crlMocrz o6reua fa3a or AaBrrelnl npu rrocrorHuorz reuneparype.
SNEKTPI4I{ECKI4E ?I MA|HI4THbIE flB IIEHVIfl
3nexrpzsaqr'rx TeJr. 3rerrplruecxzft 3apflA. Aea BLrAa oneKTpr4qecKr4x

sapx40n.B:auuo4eficrnze 3aprAoB. 3aroH ao*pu.ra""" 3reKTpr4qecKorogap'flAa'3reKTpl4rrecKoe rIoJIe. .{eficrnue oneKTpl4qecKoro rron.f, Ha oneKTprrqecKr4e sapx4rr.flpoBoAHr4Kr4,

I4
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.qI4sneKTpaKLI I4 nonyllpoBoAHl4Kl,I.llocro-{Hnlrft elercrplr.Iecrl,Ifi rox. I4crorrHtrKr4 [ocTo.flHHoro roKa.
fieficleux sneKTpl'IqecKofo roKa. Cutn roKa. Hanpxxenue. 3nerrprauecroe colporvBneHue.
3lexrpz'recrax qerlb. 3ar<on Olra Anfl yqacrKa snerrpuvecrcofi {errr4. llocne4on-reJrbHoe u
lapannenlHoe coeArIHeElrs' [poBoAHI{Koe. Pa6ora LI MorIHocTb sneKTpr.rqecKofo ror<a. 3ar<on [xoynx-
Jlenua. Hoczrelz oneKTp[r{ecKr4x 3aprAoB B MeraJrJrax.
Onrrr 3pcre4a. Marnrarnoe rIoJIe roKa. B:aunroAeficrBl{e nocro-sHHblx MarHrlToB. Marnzrnoe rroJre
3eu:rv. 3:rerrpouaruzr. [eficrBl{e MafHr4THofo rroJrf, Ha npoBoAHr,rK croKoM. Cuna Arranepa.
3lerrpo4nlzrareJlb. 3lexrpouarHl{THoepene.3nercpoMarHarHar r,rHAyKrlr4s. Onrrrrr eapa1ex.
flpanulo JIeHIIa. 3lexrporeneparop.llepeuennrrfi rorc. Tpauc(fopnrarop. llepe4aua slenrpu.recr<ofi
3HeprI4I4 Ha paccrotnze.3lercrpoMarHl4THble r<ole6aHzx. 3legpoMarHrrrHbre BoJrHbr z zx ceoficrsa.
CropocG pacnpocrpalenprs. sneKTpoMaI'HI{THbx BoJrH. flpurnqlrnrr paAvocBr3lr rr reJreBr.r4enz-a.Cner
- sneKTpoMafHI4THalI BoJIHa. Rnz-suue 3neKTpoMarHVTHbIX urslyrenuft Ha xr4Bbre
opfaHl43Mbl.llp-altolraHefinoe paclpocrpaHeHl{e cBera. Orpaxeuue rd rrpenoMJreHue cBera. 3anon
orpaxeHl4-s cBera. lllocr<oe 3epKano. IInnza. Oorycnoe paccrorHr.re Jrr4H36r. Onruqecxaq czla
JII4H3bL fras xar orITI4qecKalI cl4creMa. Ouruqecxue upz6optr. {zcnepcz-rr cBera.
leuoncrpn\trllr
3rerrpzsarllr.s ren.

ilsa po.4a gneKTpr4rrecKr4x 3ap_{AoB.
Vcrpoficrno u Aeficrnne gJreKTpocKorra.

flp on o4nu KLr vr vr3o rrflTopbr.
3lexrpu:aqr4.f, qep e3 Bllrfl:eue
flepeuoc snerTpur{ecKoro 3aps.[a c oAnoro reJra Ha Apyroe
3ar<on coxpaHeHrr.r{ sleKTpuqecKoro sapflAa.
Zcroqnuru [ocroflHHoro roKa.
Cocraerenze elerrpr,ruecrofi qerrr{.
Irl:uepenr,re cr{nbr roKa aMrrepMerpoM.
Ha6mo4eHlre locro{HcrBa cI4JILI ToKa Ha pa3Hbrx yqacrKax Hepa3BerBnenHoft srerrpuuecroft
uellu.
Z:uepenue cr,rJrbr roKa B pa3BerBnennofi gfleKTpr4rrecrofi qeun.
llsuepenze HalprxeHr4r BonbrMerpoM.
r4zyuenue 3aBI{cI4MocrI{ gneKTpl,IqecKofo colporr4BneHllr [poBoAHLIKa or ero ,4Jr]rHbr, rrnorlaAkl
lon ep errHoro ceqeHr4-f, r,r Mareprzana. Y4elrno e colporr4BJreHr4e.
Peocrar kr Mara3ur conporrrBneuzfi .

z:vepeuue uanp-axeHrafi B [ocJreAosaremuofi enercrprzuecr<ofi qelIa.
3ael4claN4ocrb cI4JIbI ToKa or Hanp-f,)KeHllr Ha yqacrKe gneKTpr,r.recKoft rlerrl4.
Onrn 3pcre4a.
Manrzrnoe rroJre roKa.

leficrnze MarHrrrHofo rron{ Ha rrpoBo4HrrK c roKoM.
Vcrpofi crno sneKTpolBlrrareJrr.
3:rerrporraarHurHa.f, r{HAyKrlpr.r.
flpaeuno Jleuqa.
Cauouu4yxqzx.
llolyuenze [epeMeHHoro roKa rIpI4 BparqeHr4n Br4TKa B MafHr.rrHoM r]oJre.
Vcrpofi crno reHeparoparrrocrorHHororoKa.
Ycrpofi crno rcHeparopa [epeMeHHororoKa.
Ycrpofi crno rpancSopMaropa.
llepe4ava slerrpzuecxofi oHeprr{rl.
SrerrpouarHr.rrHbre rore6anzs.
Csofi crea gneKTpoMarHI4THbfx BoJrH.

flpnnqran 1eircrBnfl. rranr<po$ona z fpoMKoroBopr4Ten_{.
flpuHqunr r p a1r4o cB fl3:or.

I4cro.{Hr4xz cBera.
llpruolr,rHefiuoe paclpocrpaHeHrze cBera.
3axon orpaxeHr,rs cBera.
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Zao6paxenue B IIJIocKoM 3epKane.

llperoluenpre cBera.

Xo4 nyuefi n co6nparorqefi mlnse. Xo,u

nyrefi B paccel4Baronlefi nange.
lloryuenve rzso6paNenvfi c nouorqbro nI4H3.

flpnHqun 4eficrnnx rpoeKlllroHHoro anrapara Lr Qoroannapara.
Mo,uem rJla3a.

,{ncnepcrax 6eroro cBera.

floryvenue 6enoro cBera rlprl cnoxeHl4rl cBera pa3HbIX qBeroB.
' JladoparopHr,re paborrr u orIbITr'I

Ha6nroAenlre gneKTpkl qecKoro ssal,INlo.4efi crBz{ TeJI

C6opra 3neKTpuqecrcoft qenv I,r rr3MepeHr4e cr4Jrbr roKa 14 Hanp.rr]KeHr4r.

I4ccneAosaHvre gaBncvMocrlr crrJrbr roKa B rIpoBoAHI,IKe or HanpfxeHrlr Ha efo KoHIIax [pI4
frocTorHHoM conpoTr4BJIeHZlI.
LlccreAoeaupre 3aBr,rcr,rMocrr4 cr4Jrbl ToKa B gneKTpl4qecrcofi qenu or corIporI,IBJIeHIzt rIpI4

IIO CTO{HHOM HaIIptXeHI,II4.

Zsyreurae nocJIeAoBareJIbHoro coeAHHeHI4{ rlpoBoAHI,IKoB

Irlsyreuze lapannenbHoro co eAuHeHI,Is [poBoAHLIKoB

Irlsnrepenue colporr{BneHr4e nprl rloMolqu aMrlepMerpa 14 BonbrMerp a.

I4syreHlre 3aBr4crrMocrr4 oneKTp[qecKoro coilporl4BneHr4fl rrpoBoAHr4Ka or ero AJII{HsI, rlnotqa.4l4

nonepeqHoro ceqeHl4t pr Murcpuana. YAelruo e co [porI,IBJIeHI4e.

Zsuepenue pa6orrr I,I MoIIIHocrIr gneKTpl{qecKofo roKa.

Tlsyreuue es auruo4efi crBI,It flocro'rHHbrx MaTHLIToB.

Irlccle4onaru4e MarHr,ITHoro IIoJI{ rrpf,Moro [poBonHI4Ka rr KaryrlKr.r c. ToKoM.

Irlccre.uosaHl{e tBJIeHI,It HaMarHI{qI,IBaHkrfl, xeJle3a.

I4syrenze [pI4HIIIlrIa geftcreur oJIeKTpoMafHIrrHoro pene.

Zsyrenue Aeficrnras MarHIzTHoro IIoJIfl Ha rIpoBoAHr.IK c roKoM.

IrlsyreHue npr.IHIII{[a Aefi crnv.s sneKTpoABl4rareJlf, .

Irlsyuenrae flBJIeHLIt sneKTpoMarnrarnoft I,IH.qyKuI{kI.

Zsyrenve TpTIHIII{ua 4eftcrnax rpanc(popuaropa.
I4syrenne TBJIeHI,Ifl paclpocrp ar;elolas. cBera.

I4ccreAonanvre 3aBncnMocrll yrna orpaxeHl4s or yfna rlaAeHld.fl cBera.

I4syrenze ceoficre zso6paNenu-a B IIJIocKoM 3epKane.

I4ccreAoeaulre 3aBlrcr4Mocrrr yfna rrpenoMneHlrfl. or yrna na.4eHI,It cBera.

?lsvrepeHue fr orycHoro p accrotHl4x co6raparolqefi lzn:rr.
flonyuenne r,rso6paNenuft c nouolrlblo co6rzparorqefi lprngr'r.

Ha6moAenvre ABlrelrtrs. ArIclepcIlI,I cBera.

KBAHTOBbIE .fl B JIEHI4-fl
Onumr Pe:epQop4a. flnanerapHaf, MoAeJIb aroMa. Jhanefi.ramre orITI4rIecKI{e crIeKTpbI.

flououlenkre v vcnycKaHr{e cBera aroMaMr{. Cocran aroMHofo ngpa. 3apxAoBoe Ir MaccoBoe r{I4cna.

-f,4epnue crrnbr. 3neprul cBfl3kr aroMHbD( x4ep. Pa4uoaKTllBHocrr. Am(pa-, 6era - u faMMa-I43ryqeHI,Ir.

MeroArr perl4crp aqkrv flilepnbrx zslyrenzfi .

-f,4epHue peaKrlulr. [erenue 14 c[HTe3 -a4ep. ITIoToqHLIKLI oHepfl{Ir Co4uqa LI3Be3A.

flgepyatsnepfervKa.,{o:zrvrerpus. Brusuue paApIoaKTLIBHbx nsnyreurafi Ha xI4BbIe

opraHrr3Mbr. 3rcororuqecKrre npo6reur'r pa6oru aroMHbIX ererrpocranqufi .

,{ervroncrpar\vil
MoAem orblra Pesep(fop4a.
Ha6nroAeHlre rpeKoB rracrkrrl B KaMepe Burscona. Vcrpoftcrno u Aeftcreue cqerqlrKa LroHzr3r4pyloilIllx
qacTI,III.

Jla6oparopHble pa6orrr rr orrbrrbr
Ha6ruolenr,Ie mznefi.{arblx crIeKTpoB I,I3nfreHLI-r.

CTPOEHI4E I4 3BOJIIOqI,Ifl BCEJIEHHOI4
feoqeHrpuqecKa.fl r,r fenr{oueHTpr,rqecKas cr{creMbl Mlrpa. @raguqecra.f, rlpilpoAa ne6ecnrrx ren

Coffre.{Hofi cr4creMbr. llpoucxoNAeHr4e ComreqHofi Cracrevrrr. @u:A.recra{ rtprlpoAa Qonsqa n
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3Be3A. Crpoeuze Bcerennofi . 3somourls BcereHHofi.

!ervroncrpaqzn
Acrp onovurqecKlre ua6rrogenun.
3naKor,rcreo c co3Be3AvrflMvr u na6moAeHlre cyroqHoro BparrleHu-s 3Be3AHoro ne6a.

Ha6nroleru4e ABlrxeHrax Jlynu, Comrqa 14 rIJIaHer orHoclareJlbHo 3Be3A.

7rc.nacc

BBENEHI{E
r{ro usyuaer $uazxa. @rasH.recKpre qBJreHr4tr. Ha6moAeul{r, orrbrrbr, r,r3MepeHl{s. @prslrxa I4 TexHLIKa.

. Jla6oparopHble pa6orrr:
1 . Onpe4eneHr4e rIeHbI AeJIeHI{{ rl3Mepr{TenbHof o IIU nI4HApa.

flepeonauarbuble cBeAe Hr4r. o crpo eHI,II4 BeIIIecrB a

Molexylrr v aroMbr. [u$Sysrzr. ,{nrzNenue MoneKyn. Ce-f,sr reMrreparypbl Tena co cKopocrblo

ABI4xeHr,r-s ero MoneKyn. flprar-axenue ra orrarKIrBaHI,Ie MoneKyn. Pagrv-rHrre cocro-flHl,If, BelrlecrBa

u ux o1rqcHeHr{e Ha ocHoBe MoneKyJr{pHo - KIrHerIiIqecK[x rlpeAcraBJler.uit.

JIa6oparopuble pa6oru:
1. I4rnaepenue pa3MepoB MaJIbIxreJI.

B3Ar4MOAptzCrsnB rpr
MexanruecKoe .4BlrxeHlre. Pannolrepuoe ABrrirceHr4e. Cropocru. I4uepuu* BgauIvroAeficrBrle reJr.

LIueptlus. Macca rera. LlgN{epeHr,re Maccbr rena c rroMorrlbro BecoB. lhornocm BelrlecrBa. -flsneHue
T-sforeHur. Cutarrxecrr{. Cuta, Bo3HrzKarourarnpkr 4e(popuraquu. Bec. Cessr MexAy cIaloft Ttx(ecrl,I
z naaccofi. Ynpyrax 4e$opnraqvs. Terra.3aron fyr<a. [znarvrouerp. fpaSuuecKoe raso6paNeHre c]IJIbr.

CroNenue cvn, 4eftcrByrorll4x no oAtrofi npxlvtofi.
Tpenrae. CutarpeHv{. Tpeuue cKonbxeHrls,Kaqenrrs, floKoq. floArurznuurra.

Jla6oparopHble pa6orrr:
1. tr4suepenue Maccbr reJla Ha pbIqalKHr'IX Becax.

2. Irlsruepenrae o6relrarela.
3. Izlsiuepenrze nJlorHocrt4 TBepAororena.
4. fpa4yraponaHr4e rrpyxrlHbr r.r r43MepeHr4e cIrJIbI c rloMorubloll4HaMoMerpa.

5. I4:uepenue clrnbr rpeHI,Ie c floMolqblo AI4HaMoMerpa

AABnEHI4E TBEPAbIX TEJI, XI,IAKO C TEir Vl f A3OB
,{auenue. ,{auenze rBepAr'x ren.

,{aueHue ra3a. O6r.flcueHrae AaBneH[s ra3a Ha ocHoBe MoneKynspHo KIrHerI,IqgcKI{x

npeAcraBn e:r'uit . 3axon llacrars.
,{an:renue B xr4AKocrv14ra3e. Coo6ularorurlecs cocyArr. lllnrogrr. fn4panrn-recr[fi
IIpecc.

- ArlrocSepuoe AaBJreHrre. Onrrr Toppu-rennra. Eaporvrerp-aHepolaA. ZsNaeHeHIze

arlroc$epnoro AaBJIeHZt c Bblcorofi . Manorvrerpbl. Hacoc.

Apxuue4oBacr4na. Vcroeus rrrraBalons.rer. BoAnrrfi rpancnopr. Bos4y<orIJIaBaHVe.

Jla6oparopnble pa6orn:
1. Z:lrepeuue BbrraJrKr4Barorqeft cumr, Aeficrsyloqeft na florpyxeHHoe B xlrAKocrb reJlo.

2. BrrscHeHze ycnonzfi ilIraBaHrrs reJI B xLIAKocrI4.

PABOTA Z MOIIIHOCTb. 3HEPfI,l-fl
Pa6ora cvrlrbt,4eftcreyrorqefi no HarrpaBneHr4ro ABI4xeHI4{ TeJIa. Moulnocrr. flpocrrre MexaHI43MbI.

Ycroeve panuonecnr pbrqafa. Mouenr cI,tnbl. PaeHoeecue reJI c 3aKperlnennoft ocrro Bpaqeu[s.
BrzAr,r paBHoBecI,Lf,.

PaeeHcrso pa6or [ptr r4crronb3oBaHr4rr MexaHlr3Mon. KoeQSuIII4eHT rloJle3Horo Aeficrsfls.
llorenuzalbHas gHeprr4s rtoAH.sroro reJra, cxaroft [pyxr{Hbr. Kr,rHerr,r.recKa,fl ouepil{t ABl{xyueroc.fl
rena. flpeeparrleHr,re oAHoro Br.rAa MexaHr,rqecr<ofi 3Heprur4 n 4p1rofi. 3ueprzr peK l4Berpa.

JIa6oparopHble pa6ornr:
1. BrrscHeHl4e ycnoBl{s paBHoBecl,Itpblqara.

2. I4:uepenue KIII npu rroAbeMe reJra rro narnonnofinnocKocrlr.
IIOBTOPEHI4E

Vuau4uecn dontrcuut yMemb: 
1j
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- AaBarb onpe.4eneHl,Ie rIoHtTI4fi: (pz:uxa, TeJIo, BerrlecrBo, Marepufl, BeJII,Iqr4Ha, Ha6lto4eHne,
0116IT, LI3MepeHze, rrorpelxHocrb, e.4l,Inr,rrlbr r43MepeHr4f,, r,r3MeprrreJrbHr,Ie npu6opsr, rleHa Aene-Hlit,
gKCnepI,IMeHTaJIbHbIe U TeOpeTI,IqeCKI4e MeTOAbr r43yrreHr4r npprpoAbr, aToM, MoneKyJra, KarruJrJrrp,
MexaH[qecKoe ABrIXeHrIe, TpaeKTopkt-{, ctrcreMa orcrrera, rpa(furc ABr{xeHr4r, r4HeprHocrb,
nsauuo4eftcrBl4e reJI, rpocrble MexaHl4snru; 4raQ$y314f,, cMaqrlBalevre, He cMavuBaHpre, r,rHepqvr,
HeBecoMo crb, rreperpysxra, cno 6oAHo e rIaAeH Lre, rrraBalr4e ;
-AaBarb orlpeAeneHHe QIa:uuecKI.{M BeJII{qI{HaM: cKopocrb, rryrb, Macca, rrJrorHocrb, cprra, crrra
Ttxecrl{, cl4na ylpyfocrl4, crlna rpeHra.rr, Bec rera, lcos$(fuqueur rpenvrs, roeQ{uqneHT xecr-
Kocrl4, AaBJIeHI,Ie, apxl4MeAoBa cr4lra, pa6ora, MexaHzqecKiul 3Heprurs, roreHrlr4aJrbHafl. gHeprrlf,,
KlrHerl4qecKiur gHepruq, MotqHocrr, KII[, MoMeHTcr{nbr;

- olpeAensrb rleHy AeneHv{ r4 rrofperrrHocmnpz6opa;
- rrpaBr4nbHo rroJrb3oBarbcr MeH3yprofi ,lznefi rofi ;
- rtMeprrb o6rerra reJra c noMorrlbloMeH3ypKtl;
- Ilpkr BoArrrB rrpr,rMephr $usuuecrzx lueuafi , $zsuvecr<oro renaB errlecrB a;
- $ opwryrvrpoBarb ocHoBHbre rro JroxeHrzsMKT ;
- peruaTb KaqecTBeHHbre 3aAalM froTeMe;
- rlo ra6rulqau HaxoALITb reMrreparypy [epexola BenlecrBa r{3 olHofo afpefarHofo cocrorHr4t
B Apyroe;
- rIpI{BoAI,ITb rIpI4MepbI cMaqI4BaIoqI4x Lr He cMaqr4Barorrlktx xra4lcocrefi; r4cnoJrb3oBaHr4f,
Kanvnn_spHocTr{; BerqecTBa B pa3nr,rqHbrx afperaTHbrxcocTo.rrHr4rx ;

- 9KCrIepr.rMeHTaJrbHo onpeAenrTb pa3Mepbr MaJrbrx Ten.
-3arII4cbIBaG (fopuynu cKopocru, rryrr4, BpeMeHV I.BrDrre]FIvr.L rnorHocrr,r, Maccbr z o6rerr,ra reria;
panHo4efi crnyrorqefi cr{Jrbr ; 3aKoHa f yra; B eca reJra, cr4nbrr.f, xecrr4 ;

- IIpaBI,InbHO IIO JIb3OBaTbCt BeCaMI,ITAV HaMOMeTpOM ;

- r,r3MeprTb cLury, Maccy;
- [o ql{cny pacKpblTb Qusuvecr<ufi ctr,tsrcr cKopocrr4, rrJrorHocrt4 BerrlecrBa, xecrKocrr,rrena;
-flpueo4zrb rIpI{MepbI Marepl4anbnoft ro.rKra, [ocrylareJlbHofo ABtr]Konufl; prBnr4rrHbrx BrrAoB
ABIIXeHLI'; IIpaKTI{qeCKOfO I{CIIOnb3OBaHr{r r.rHeprlrrr{; BrrAoB TpeHr{r;rroArril4rrHr4KoB; _

-(fopnrynnpoBarb 3aKoHbI fyrca, flacrcanx, Apxraue4a, ((3oJroroe rrpaBr.rno) MexaHr4Kkr; ycnoBr,re
paBHoBecr4 e p6rqara, 3 aKoH coxpaHeHr4 rgHepf r{r{ ;
- peruarb npocrefirurae 3aIarII{ Ha orlpeAeneHr.re rleHbr AeJreHr4r npu6opa u rorperrrHocrr,r l-
I43MepeHI4f,, KaqecrBeHHhle 3araqv Ha o6rscueHze ssreH[ft c ro\rKr,r 3peHI,Ir crpoeHz{
BerlecrBa.Ha BbuIcHeHI4e npuqraH ABI{xeHrrr rena; pacqerHbre 3a4aqkr Ha 3aKoH fyr<a; 3aqasv Ha
pacr{er cl{n rrpupoAbl, pacqerHble 3aAavvI Ha 3aKoH Apxurrae4a, rrJraBaHr,re reJr, Ha 3aKoH
coo6rqaroul{xcfl cocyAoB, Ha pacqer pa6orrr, sHepfi,rr4, MorrlHocrlr, K[IA, MoMeHTa cr4n; 3aralrn
H a npl,rM eHeHr4 e ycnoB I,rfl p aBH o B e cn flpbll{ar ai

- [paBkrJrbHo rroJrb3oBamcx upra6opaMr4 MaHoMerpou,6apoMerpoM;
- o6rscHsrb Ha3HaqeHI{e, ycrpoficreo lr npr,rHrlrrn 4eftcrnu-a 6aporvrerpoe, MaHoMerpoB,
II,IApaBnLIIIeCKIIX MaIIII4H, HaCOCO B I,I LIXI4CIIO JIb3 OBaHI,Ie ;

- r43MeprTb apxr4 Me.{oBy cr4ny ;
- co6zpart orIbITHbIe ycraHoBKI4 [nfl rlpoBeAeHlrr gKcrreprrMeHTa rro BburcHeHr4ro ycnoBr4t
paBHoBecus pbrqara, KlIr{ HaxloHHofi nlo cKo crr4 ;
- IIpr4BOAr4Tb rlpl4Mepbr npaKTr{qecKoro [pr,rMeHeHr{f, npocTbrxMexaHl,r3MoB.

8 r<aacc
TEIIJI OB bIE-fl B IEHI4.q
Tennosoe ABrIXeHrIe. BnyrpenHxa oHeprI4fl. Pa6ora r{ TenJrofrepeAarra KaK cnoco6rr r43MeHeHr4t
BHyrpeHHeft snepruu rela. Br,r4rr rerrnolepe 1a'ur4.
Koruqecreo rerlJlorbl. Y4enrHax rerlJloeMKocrr. Y4emHaf, TerrJlora cropaHlrsrorlJrl,IBa.
flnanleHple I,I Kpl4crilnnLr3ar\krfl.. Tervrneparypa nnaBneHzs. YAenrnar renJrora rrJraBJreHHr. l/rcrrapeuue u
KoHAeHcaIIzs. OruocureJlbHat BnaxHocrb Bo3Ayxa II ee r{3Mepenue. Kunenze. Terr,lneparypa Kure]Flvfl..
YAenrHas rerrJrora napoo6pasoBaHr4.rr.

O6:sscHeHze I43MeHeHvfi arperarHblx cocroxnrzfi nerqecrBa Ha ocHoBe MoneKyntpHo - Kr{HerrrrrecKLrx
rrpeAcraBne:uuit.
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llpenparqeHl's gHepfI'I'I B MexaHI'IqecKIzx 14 TerrJroBbrx lpoqeccax. [nzraren' BHyrpeH'ero cropaHvrr.flapona-u ryp6uua.
Jla6oparopHbre pa6orrr:

1' CpanHeuze KoJlnqecrB TerIJIorhI rrpr4 cMerluBalrrnBorbr paanofrreuleparypbr.2. .zsnaepeHrae y4enrHofi TerrnoeMKocrr4 TBepAoforeJra.
3. I4suepeHr{e BJraxHocrr4 Bo3Ayxa
3IIE K TPI4I{E C KI4E flB IIEHUfl
3nexrpu: aq vrfl. T err. [n a po4a gneKTpt4 rrecKrzx 3apr,qoe. Bs az^ao4efr crnze s aprAoB.
3lexrpuvecKoe rroJre.

{ucxpernocrb oneKTpaqec*oro sapflna. 3:renrpou. crpoenue aroMoB.flocroqu'Lrfi e-uerrpzuecxuft ToK. fanrsaHzqecrrre 3JreMeHThr. Axxyrr,ryrurop'r.3lerrpuvecKar rlerrb. orerrpauecxnft ror< B Mer€urJrax. cu,,arorca. AunepMerp.
3rerrpuuecKoe HanprxeHr,re. Bolrruerp. 3nexrpzvecKoe conporrrBneHr'e.
3axon Onra Al.s yqacrKa sneKTpnqecrofi qeuu.
Y.qe:rns oe c olporr4 Bnenze. p eocrarbr. Bra.4u coeAr{HeHr,rft upono4ur4 KoB.
Pa6ora I{ MolrlHocrb SneKTp[qecKofo rora. KonzqecrBo rerrJlorbl, BhrAeJIreMoe rIpoBoAHrrKoM c roKoM.c'rerqpir 3neKTprlqecxoft snepruu' ravna HaKiurr4BaHzx. 3rerrpoHafpeBareJrbHbre upn6oprr. pacqer
3neKTposHeprr4v, lorpe6laeuofi 6rrroerrr4z sneKTporlpu6opawtu. Koporxoe 3aM6rKaHr{e. flnanxraelrpeloxpaHu'rerv.

Jla6oparopHbre pa6orrr
1 . C 6opr<a. oneKTpr4 rrecxoft qenrE 14 r43Mep eHr.re c[rrbrroKa.
2.I4zw ep ew4 e H anp{x elus. Ha p a3nr4trH brx yqacrKaxrlenr4.
3. PeryluponaHvrecvrrbrroKapeocraroM.
4''I4:uepenze co',porl4BneHVs.[poBoAH]rKa c rroMorrlbro aMrrepMerpa zBonbrMerpa.
5 . ZsnaepeHrae pa6 omr r4 MolrIHo crr.r gneKTpzqecKororoKa.
6 .VIzy ueuue MoAenrzgneKTpolBr4f ar errfl
3IIEKTPOMA| HI,ITHbIE'BJIEHI4'I
Marururuoe rloJre roxa. 3ler<TpoMarHI'ITbI H r4x rrpr.rMeHeHr,re. flocro-sHHbre MarHl{rrr. Maruratnoe
no'ne 3eluu' fieftcrvue MarHI4THoro rloJlf, Ha npoBorHt4K c roKoM. 3nexrpo4BrrfareJrb.
Jla6oparopHBre pa6orrr
7 .Wzy ueune Monenr4 sneKTpoABr.rf areJr{.
2.C6opxa gJreKTpoMarqr4Ta n LrcnbrraHvre ero Aeficrszs.
CBETOBbIE 

'BIEHI4-qI{cro'{Hzxz cBera' flp-a'ronzneftnoe pacnpocrpaHeHrle cBera. orpaxenue cBera. 3arourr orpaxegr4,cBera. fllocroe 3epKano. flpelolrneHr.re cBera.
JIznsrI' @orycuoe paccro-f,Hl4e 14 onrI4qecKa.r{ crlna Jrr4H3rr. flocrpoenue zgo6paxeuzfi, AaBaeMbrxronxofi rznsofi. Onru.recro{e npu6oprr.
Jla6oparopHbre pa6orrr:
1 flonyueHz e ra: o 6paNe suit c rroMoxlbro c o 6uparoruefi .nunsrr.
Vvaulzect AonlrHbr yMerl:
- AaBarb orlpeneJreHl'Ie norl'rzfr Te[noBoe ABI,IXeHIze, TerrnolepeAaqa, TerrJlorlpoBoAHocrb,
KoHBeKIIt4t, I43JIfreHI4e' afpefarHoe cocrotHl4e, Sa:onrtft ttapa*o4.roer<rpzuecxufi gapfl,L,
gneKTpl4qecKoe IIoJIe' [poBoAHI{K lI AI'ISIeKTpI{K, XLIMI4qecxufi toaterrr, aToM kr aToMHoe fApo,IIporoH, HefrrpoH, SneKTpuqecKas' cvJra, Lro:a) 3neKTpl{qecKarl rlerrb t4 

'cxeMa. 
MafHr4THoe fIoJIe,

MarHI'ITHbIe crIJIoBbIe ruIHr4vI, SneKTpoMarHrITHoe rIoJIe, IlocrogHHblfi Iuaru[t, nrarnzrutrfi [oJIIoc,ro'reqHrrfi ucroqHl4K cBera' rlone 3peHl'-fl, aKKoMoAarJn,^,3epKaJro, TeHb, 3arMeHLIe, onrvqecKa, ocb,
S o xyc, orrr4 rrecKr.rft qeHrp, 6nns opyroc.r b r4AanbHo3 opKocrb ;- raBarb orlpereneHl'Ie Suszuecr<zM BenI4qzHaM: BHyrpeHHtr{ gHeprv.f,, KoJrzqecrBo Terrrrorhr,yAenbHall TerIIIoeMKocTb BeIIIecTBa, yAenbHa-{ TelnoTa cropaHl4t ToIIJIITBa, yAenbHalr TelJroTa
napoo6pas oBa*Lrfl' yrerrr,Has. TerIJIora rIJIaBJreHr.Ir, TeMrrep rypa, TeMrreparyp a .oprrre1urfl.,
TeMneparypa rIJIaBJIeHI4t, BJIaxHocrL, elelcrpzvecrufi 3apsn, cvra ToKa, HalpffKeHI4e,
conporI4BneHLIe, yAenbHoe conporl4BneH4e, pa6ora I4 MoxlHocrb roKa, yrnhr rraAeHvr, orpax e1urg,
np enoMneHvr, S olcycno e paccrosHr{e, orrrr4q ecKas. cvra.
- 0oprurynr'poBarb 3aKoH coxpaHeHr4s sHeprvr4 B TerrJroBbrxnpoqeccax ;
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- perrarb npocrefiruve KaqecrBeHHble I,I pacqerHhle 3a!.aqu Ha renJloBbreflBne]Fllrfl;
- [o tII,Icny.4arb [oHsrIae Susu.recKoro cMbIcJIa ra6lraqurrx AaHHbrxreMbr;
- pa6oram c coorBercrByronrr,rMlrta6twlawru;
- onpeAenrTb rleHy AeneHr4rrepMoMeTpa;
- )MeTb fronBoBaTbc.rr TepMoMeTpoM, KanopHMeTpoM, rrct4xpoMeTpoM;
- o6r-f,cH{Tb Ha3HarreHr{e, ycrpoficrno u npr{Hrlrzn 4eficrnzx [BC,ncuxpoMerpa;
- npI4BoALITb npI'IMepbI [paKTI,IqecKOrO [cnonb3oBaHl{t 3aKoHoB KypCa r,r TelJroBbrx4nzrarelefi.
- cocraBntrb rlpocrefrruze SneKTpI4qecKI{e qellv Lr Bhrr{epquBaTb r.IxcxeMbr;
- I43MepSTb Cr.rJry ToKa 14 Harrp_f,xeHr4e,colporlrBneHr4e;
- noJrb3oBaTbcflpeocTaToM;
- HaxoAr,rrb yAenbHoe colporr{BJreHue rrpoBoAHr4Ka nora6nzqe;
- o6r.f,cH.trTb Ha ocHoBe noloNeHr,rfi gneKTpoHHoft reopuu sneKTpr,I3arlrrlo TeJr, cyqecrBoBaHr,re
rIpoBoAHI{KoB 14 ApIgrIeKTpI,IKoB; HafpeBaHr4r rrpoBoAHr4Ka sneKTpr4qecKzM ToKoM; 4eftcrnue
gneKTpoHarpeBareJrbHbxupz6 opon ;
-o6r-scHsm Aeftcrelre gneKTpor,r3Mepr{TenbHbrx npn6opon, gneKTpoABr4farens;
- peruTrl. 3aliaqil c [pI4MeHeHpIeM 3aKoHa OIraa, [xtoynx-IleHrla, 3aKoHoB rrocneAoBareJrbHoro t4
napaJlJlenbHoro coeAI4HeHlIt rpoBoAHr{KoB rr cneAyroqux Qoprvryn: R: !l/S; A:UII; P:UI; Q:t2Rt;- $opnaylprpoBarb 3aKoHbI rlpflMonl4Hefiuoro paclpocrpar,eH:afl. cBera, orpaxeHr4r Lt

rrpenoMneHLrflcBeTai
-npaKTI4qecKI4 rlpvMeutrb ocHoBHbre rrolrlTl,rfl. v 3aKoHbr ilnfl o6r_f,cueHrag leitcrsux
Qoroannapara, rJra3a,oqKoB ;

- lonyqarb vso6paxenvt [peAMera c rloMorUbro JrrrH3br r4 rrJrocKofo3epKana;
- crpol4Tb Ir orll{cblBarl zso6paNeHl,It npeAMera B rrJIocKoM 3epKiure I4 s roHxofinr4H3e;
-pelxarE KarIecrBeHHbIe I,I pacqerHbre 3aAaqrr Ha 3aKoHbr orpaxeHLrfl. cBera, Ha pacqer our[qecrcofi
cr{Jrbr Jrr4H36r 14 orrrrrqecKofi culrr cr4creMbrJrr4H3.

9 rc.uacc
3AKOHbr ABI4XEHWA W B3AT4MOAEfiTCTBVIfl TEn
Mareprza-urHar roqKa. Cucreua orcqera-
llepeuerqenne. Cr<opocrr rlp MoJll{Hefinoro paBHoMepHoro ABr4rIreHr.r.fl. PaenoycropeHHoe
flprMonrrHefinoe 4ellxeHl{e: MTHoBeHH€ur cKopocrb,ycKopeHr4e,
nepeMerrleHr4e.

fpa(furcu 3aBI,IcrIMocrI,I KI4HeMarI4qecKr4x BeJrr4r{r{H or BpeMeHr,r flpn paBHoMepHoM 14

paBH o ycKop eHH oM ABrrlKeIJvfl r.

Orno cv relbH o crb Mex aHr,rqe cKo ro .rIB 14 )KeHkr r.
flepnuft 3aKoH Hlrorona. Znepqza:nHble cr4creMbr orcrrera. Bropoft 3aKoH Hrrorona.
Tperzfi 3aKoH Hrrorona.
Ceo6o4noe naAeHI4e. 3aron BceMllpHoro rflroreHrzx. IrlcryccrBeHHbre cnyrHr{Kt4 3eurr,r. Irlunynrc.
3ar<oH coxpaHeHr4{ r4Mrrynbca- Palcerrr.

Jla6oparopHbre pa6ornr:
1. Llccne4onaruepaBHoycKopeHHoroABr.rxeHrzr6egHa.ranruoftcropocru.
MEXAHI4IIECKI4E KO JIEEAHI4S 14 B O JIHbI. 3BYK
Kone6arenbHoe.4Bl{xenue. Kole6anus rppa Ha rrpyxrzHe. Cno6o4uHe rcone6auv.g.
Kone6arelbHar cr4crerua. flepzoA, qacrora r4 aMnnkrryAa rone6anzfi.
flpenparqeurae enepiraurnpLr rcore6anusx.3arlxarorque xone6aHr4s.. BrrnyN4ei*rue rone6a;g{:|ls..
PacnpocrpaHeHl4e role6auuft B yrlpyrl{x cpeAax. llonepeunue u npoAonbHbre BoJrHbr.
Csssr.{nr,rHbr BoJrHbr co cKopocrbro ee pacrrpocrpaueHrr_f, r4 [epr4oAoM.
3nyronrre BoJrHbr. Cropocrr 3ByKa. fporvrr<ocm 3ByKa 14 Bbrcora roua. oxo.

Jla6oparopHbre pa6orrr:
1. I'IccleAonaul{e 3aBucl4Mocrl4 neplrolLa v rracrorbr cno6o4nlrx xore6anHft MajrrHr{Ka or

EIO.IIJI}IHbI.

SJIEKTPOMAf HI4THbIE'BJIEHI4'
Ognopo4Hoe r4 HeoAHopoAHoe MarHprrHoe froJre.

HanpanleHrae roKa kr HarIpaBJ eHI4e rrulr.nit efo MarHr{THofo rroJrr. llpanuno 6ypaeuuxa.
20
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O6napyNeHne MafHr,rrHofo ror.f,. flpanz:ro :reeofi pyKz.
Lrngyxtlux MarHI'ITHoro IIoJUI. Marnvrnrrfi uoror. 3rer<rpouaru Lrr*afl r4HAyKrIr4-{. feHeparop
nepeMeHHofo roKa. flpeo6pa:oBa'r.re 3Heprvv B 3neKTpofeHeparopax.
3ro:rora'recr<ze npo6leMbl, cB-fl3aHHbre c relJroBbrurr 14 rr42lpooneKTpocraHu vr.flM'.
3lerrpolrarHnTHoe rIoJIe. 3lenrpolrarHr{THrre BonHbr. cxopocm pacr1pocrp a1eHvrs.
3NEKTP OMAIHI4THbIX B OJIH. 3TTETTPOUATHI4THAII IIPI4POAA CB ETA.

JlaSoparopHbre paborrr:
r\r4r4.

eHrr.s aroMon. Anr(pa_, 6era _ 14 raMMa_r,r3nlnreHrr.f,.
aKTr{BHhre rrpeBpaTrleHr4s aToMHbX flAep.

flporoHno - HefirpoHHar MoAenb flApa.3apx4onoe rz MaccoBoe q,ocro.
-fl4epnue peaKIII'II4' {eneHze 14 cI{HTe3 rAep. coxpaueHr{e 3ap.rrAoBoro rr MaccoBoro qr4cer
npu sAepHBrxpeaKrlt4.f,x.

3neprzr cB'fl314 qacrI4II B -[Ape. Brr4eneHrze oHeprr4kr rrpll -rrAepubx peaKrlr{-flx. ?Isryreurre 3Be3A. -f,4epuaxsHepferr{Ka. 3rororuqecKr.re npo6renrsr pa60ru arou""x snexrpocranqnfr .
Mero4rr Ha6nro4eHz.rr r4 perr4crp arJhvr .c,acrvrl B rAepHofi Szsuxe. [osuuerpzx.

Jla6oparopHbre pa6orrr:
7 . I4zyteuue ne ne:uvrl flilp a ar oMa ypaHa no_Q ororpa$ zv rp eron.

cTp OEHI4E 14 38 O JIIOI-].U5 ts CEIEHHOTZ
eM6r Mkrpa.
ofi Cacreurr.

Vu arque cn d onctcuut yMemb ;

@lrguqecxas [pr4poAa ue6ecnrx TeJr
@uszqecxas npupoAa ColHqa r4 3Be3A.

- '4aBarb orlpeAeneHl4e ocHoBHbIX nou-f,rZfi orHocvreJlbHocrb MexaHl,IqecKofo ABLIxeHI{.fl,TpaeKToplrfl' lrFepr\vIurr>Hafl' cl4creMa orcqera' I'IcKyccrBeHnrrfi cnyrHlzK, 3aMKHyras. cvrcTe,,'tra,BHyrpeHHI{e crrJIbI, MareMarzqecxufi Ma-lrHI4K, 3ByK, MarHrITHoe rroJle, Br4xpeBoe rloJre,
SneKTpoMarHI4THoe rIoJIe, gneKTpoMarHI4THbIe BOJIH6I. altQa-, 6eta-, faMMa- r43ryqeHue, rd3ororr,
HyKJroH, aroMHoe fl4.po, nporon,nefiTpoH;
- AaBarb onpeAeneHI4e $Iaszuecr<zx 

_ 
BeJIITqIZH: [epeMerqeHl4e, rrpoeKrlr{r BeKTopa, rryrb,cKopocrb, ycKopeHl4e, ycKopeHlze cno6o4Horo rIaAeHrI{, rleHTpocrpeMr4TeJrbHoe ycKopeHLre,

cVIa' cVIa TqXecTu, MAcca, Bec TeJIa, I4MIIyJIbc, nepIIoA, qacToTa, aMnnI4TyAa, Ilep[oA,qacToTa,
Qaza, gttuHa BonHLI, cKopocrB BoJIHrI, MafHrrrHar r4HnyKIII4r, uarnr,ruruft rroroK, gHeprv,
oneKTpoMarHr4THoro [oJUr ; oHepf r4s cB fl3Lt, 4e $ exruacc.

- o6rscHqrb cylqHocrb reolleHTpra'recKoft 
".arr"oqa"rpuvecroft cr{creMbrMrrpa,- yMerB o6lscns$ nporacxoxAeHl{e Corureqnofi 

""at"t"r, crpoeHr,re
Bce:renuoft'gBoJllolll.Iro Bce.nennofi, @ra:rauecxyrc [pr4poAy ne6ecHrrx reJr, Connqa r43Be3A;- yMerb Qopr'rynupoBarb 3aKoHbI Htrorona, tat ott"i coxpaueHr.rr r4Mrrynbca; ypaBHeHrrf,
KIzIHeMarI4Kt4, 3aKoH BCeMVpHOTO T-f,foreHas, 3aKoH COXpaHeHr4S rzMnyJrbca, [pI{HrIr4rI
orHocvreJlbHocrI4 lattrl'ex' 3aKoHbI rapMoHl{qecKrrx Korre6anift, [paBI{Jro reeoft pyKr4, 3aKoH
sneKTpoMarurarnoft rrHAyKrlrzu, [paBr4no JIeHqa, 3aKOH paAuoaKTr,rBHoropacnaAa;

- o 6r-{cH-sr6 Mexanr,rqecKrze.f, BneHI{r ;
- pelxarb o3M ans paBHoMepHofo I{ paBHonepeMeHHoro rrp{Monr4Hefinoro4nux e11rs;
- $ oplry"ruEpoBarb 3aKoH 3neKTpoMaf nz*rofi 

""4ynq"", 
np'anr'noreurla; -

- o 6r.{cHqrb rrpeBpa rrleHr{e 3Hepf v r4 rrprrKo Jr e6 auurrx;
- rro Jrb3 0Bar6cr Mo.4eJIfl MIr reMbl 4rx o 6rxcn e]F.usgere]Huir:
- pelraTb 3a4alfr4 rrepBofoypoBHr.
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Telraru.recKoe rrJraHrrpoB aHrre

7 rc.nacc

Jlb

II. II.
HauuenosaHue pa3AedroB, TeM

Bre4enue

*o
:e

4
I
/l

2t2

CTBA

BI4X(eHI4e.

B MarbIX Ter"

oeHnz neqecrea"

AHT

TCJIA HA BCCAX

JIJ

4t4
II

6
511

6t2
ilJ

8/4
9ls

0t6
II ,1
U.1

2/2
J/)

4/4
515

6/6
717

8/8

t9t9 Jla6oparopnaa pa6ora JS4 "Zsvepeuze o6r€ua
rulotttocru rera"

201r0
2U11 Peureuue 3aAar{ Ha pacv€r Maccbr lr [norHocrr4
22/12 Kourponrnax pa6ora

"llrorttocrb eeuecrBa"
Ns1 ''o reMaM "MexaH[qecxoe Aerax(eHaeum

ZJI IJ
^ililtn' KUli I puJlbHul4 pa0oTbl. Llula
.f,ueurze rrroreHr{-{. cura rsNecru. cutarrxecru Ha Apy.^-*
Czraynpyrocru.3aroufyxa. 

-

Bec rera. E4zHugu crrnrr. Csssr ueNrvffi

24n4
z)/ l)
26/16
27117 {r,rnauovrerp. Jla6oparopuax

AI,ruauonaetpoM"
Ilb6 "fpa4yupoeanr.re [pyxr4Hrr 

" ,rr.penrr. ct-pa6ora

28/18

croNen?re Aeyx cr,ul, HarIpaBJIeHHbrx ro o4uofi npsr\4oit. pasnoleficrnvk)urac cr,rrT
29119

30120 Tpeune B npr4poAe r{ rexHr{Ke. Jla6oparopnaa pa
Alzualtolterpa"

31t21 iaAaq lro'reMe: uI4JrbI . I epMnHoJlorz.IecxuE AI4KTaHT
32122 Konrpolrnar pa6ora J\b2 uo reMaM "Bec rena"

IV AaBJr€Hr'€ tBepAbIx TeJI, U{I4AKOCTeI' |,I ra3oB
Aa"nenne.El@
Cuoco6rr yMeuuleHzx ra yser[.{eH:afl 1aBneHprfl

20
3311

3412

5)t 3 ,Ilanrenne rasa
flepeAa.ra AarneHr{r xr{AKo cr flMLr u rrBaMr{. 3axoH rlacralt36t4

37 t5 AaereHl4e n NnAxoc^n4vla3e. Pacqer [aBneHr4rxr4AKocrI4 Ha nHo , ar""*" 
".,"3816 PeureHr.re saAaq na pacq€r AaBJreHrur

Coo6.uu.ur@
Bec BogAyxa. AiMoc0ep;;;t;;eH"e

39t7
40t8
41t9 ZgMepeHr.re arlroc (bepHoro AaBJreHrl{. Ontrr Topprvelnu.
42/10
43lrl Mauonrerprr

22
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44t12 lloplrHeeofi xlrnxoc.rrrr,rfi rrac lu
45/ I3 .Ileficrgllg x].ItrKocrrz v r-A?A HA nnm\/y.a's^
46n4 3axos Apxnuela

___- -, _ ^ rJ _-.vllrrvv ! rur^ rwJrv

47 t15 IT.6^^wrsvvysrvyrra lJavv
B xl44Kocrb tero"
fllasanne t..n .T."*,

pri,4eJr u Hue BbrT€LTIKIIB aIOtrIeff cuJIr,I, Aefi creyloqeft ua lorpyxeuuoe

evuix nt,',-n',48t16
49t17 Peruenne 3aLal' Haoacqer crzrr-r A
s0/1 8

sl119
52t20

V
53/1 Mexann.Iecraq na6ora F nq6n-.

t6

5412 IVIOIIIHOCTb, t1 Ll4HI4Lll,l M ot I t H ocTt/
55t3 Ilpocrrre uexannrurr. purqar. paeuo"em

Morvregr cllnu56t4
J //) Puqarn n rexHnxe, 6ltry

paBHoBecu fl pbtr{aFatl

ElorII- "3ororoe nhnRrnnrr r

rr rpr4poAe" Jla6oparopua.a pa6ora :VstO@
s8/
5917 Broxu, "3ororoe rDaBI4ro" vexa
60t8 Uernp rflxecrl4 ren
61t9 Vcnoalt.s paBHoBecl4rr rer. Tenv TT

62t10 KoeQ$aqueHr rrone3Horo .4eftcrBn,
HaKaoHHofi nloct<octn"
3Heo rus. florerrt -^ ttit, ol**-*

JI/P l\elI"Onpe4elenne KII.I rp?r lo4rdue TEJIA TO

63/ I

64/ 2

65t J

66t14 3a.{gr no teMe: "Pa6ora Mnrrr
6T 5 floeropeulle TeMbI "B3auvrolteiicrnae ren'
68/16 floRtoner+r're nnnfi

Teuaru.recKoe [JraHr,rpoBaHue g rcnacc

Nb

II. II.
HatrtvrenoeaHLre pa3AeJr0B, TeM

Tennnprrc saflasrro

Fe
:c)iis

I
l.

U1

Cloco6rr I,IqMeHeHrrq RH\/TneEuArr auahF'rr

23

2t2
)/) Br.rarr

.--J^r-^...-.^v^(vHrlur

TeIIJIoneDelra.rrz TennnnnoRn rEn.TL
4t4 KoHsercur4.fl . 143,rvqeuue
)/) Koru.Iecrso renno
6t6 VAersHaq renro€vxocrs
717 Pac.r€r Korl4qecrBa reoJlorbl, ueo

OXJIAXNEHII]4
BbIAEJIf,EMOIO PlM TIPU

8/8 rr4vvyaLvyna4 P4uuIa
teltnepat)rpst"

u[]4BHeHrIe KorllrtllecrB TerrJlorbl rlprl cMerrII4BaHr{I{ BoAbr pasuofi

9t9

KoHrporina.{ Da6oTa J\! l no reMe "TennnRLrc qpnaurrc,l

l0/10
t/1l

12t12 Auallns KoHrponbHofi pa6orrr.
BEIIICCTBA

Sueoruq ronttuRa Vnenlqaq rc

Arperaruoe cocrorHrle BerrlecrBa. llrarneuze n orBepAeBaHr4e

13/13

t4/t4
Peureut,te3aIaqHapac.{eTKoJII4rIecTBaTeIIJIoTBIITnI,TrnnRtreHtztz.]-pnllrru^r)/t)

16t16 I4cnap e nue. HacrrrueHsrrft
I4ctrapeHvru xI4AKocrIt I4 BbIAeJIeHae ee [pI{ KoHAeHcaqrrr4 napa. Co6mo4eHze eAr4HoroopSorpa0rqecxoro pexnua

t7 t17

pexIlMa
rJrura jtapooopiBoBaHrrr. Co6moAeHue eAr4Horo op0orpaSwecKoro

aa
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18/18 Peurenue 3atraq Ha pac.r€r yAemuofi TeIUIorbI napoo6pasonaHl4r, KoJII4qecrBa rerlJlorbl, orAaHuofo

TEJIOM IIPU KOHAEHCAUI4II.

19l19 Bnaxnocu Bo3Ayxa. Cnoco6rr olpeAeJreHrrrl BJraxHocrr4 Bo3Ayxa. Jla6oparopnar pa6ora Jtlb3

"Z3MeDeHue BnaxHocrrr Bo3alD(a"

20120 P a6 ora I a3 a v nap a np 14 p ac rrl4p e uuu. finur ar enb BHy rp e HHe ro crop aHI4.tI.

2lt2l llaponar ryp6uua. KIII reruonoro ABI{fareJUI

22t22 KonrponrHas pa6ora J\!2 lo teue "ArpetarHoe cocroflHlre BeurecrBa"

zJt z) Ananm ronmoruroft oa6oru. 3aqer uo reMe "Te[roBble .fBreHI4t"

il Slercrpr.r.recKLIe gBr eHItq. 29

24lr 3rermr4sau[q reJI IIDLI corIDI4KocHoBeguu.Bzar'rvo.4eftcreue 3ap{xeHHblx reJI.

25/2 3ler<rrocron. 3rexmprqecKoe rIoJIe.

2613 .Ilerrzrvrocrr 3JreKrplrqecKoro 3aptAa. 3nertpon. Crpo enne aroMa.

2114 O6rxcnenve gJreKTpr{rrecKrax gsleHl4i.

28ls flooeorHuxu. rroJIvrIDoBo.rIHt4Kr4 14 He[poBoAHI{KI{ 3JIeKTpLrtIecrea. Tepr4l,Iuororuqecrvfi AI{KTaHT

2916 3lexrpruecxufi ror. Zcro.rHr.rxu 3neKTpr{rrecroro roKa co6rroAeHr4e eAI4Horo op$orpaQnvecKoro
DEXI{MA.

3011 3lexmnqecr<at ue[6 Il ed cocrannue qacrll

3 1/8 3lerrpr,rvecxuft ror B MeraJrJrax. [eficrrur 3neKTpr4qecxofo roKa. Hanpanneuue 3neKTp[rlecKofo

TOKA

32/9 Crara rona. Enunuult clrnbl ToKa.

JJ/ 0 Auueonem. Zsuepeuue crlnbl roKa Jla6oparopuax pa6ora J\!4 "ZsruepeH[e c[r],I roKa"

341 I 3rexrpuqecxoe Harlpf,xeHue. EAIznurlrt Ha[pDKeHI,Iq

35t 2 Borlruem. llsrueDeulre HarIptxeHI.,Ir. 3anuc nocrb cI4JIbI ToKa or HarrprxeHlrf,

36113 3nerrpu,recroe conporr{BneHr{e. EAzunuu conporr4BJreHr4r. Jla6oparopuar pa6ora J\b5

<Zsuepenue Hanp.gxeHurl )
)ilt.+ 3axon Oua Aflf, yrlacrKa IIenI4

38/1 5 Pac.r€r corrDoTrrBJreHu{ npoBoAHr4ra. YAeltHoe coupoTr4BJreHr{e.

39116 floraueou oacqdra conDorl4BneHl{t npoB o.(HI4Ka. crrJIbI ToKa. Halrpf, xeHut
40tr7 Peocraru. Jla6oparopnas pa6ora Il!6 "PerylupoBaHl4e cnrbl ToKa"

4llt8 Jla6oparopuax pa6ora I1!7 "llanaepeHr4e colporr.rBJreHlur npoBoAHuKa rrpr.{ noMonlu aMrlepMerpa u

BONbTMETDA

421t9 llocreAoeareJlbHoe coeAIaHeHI{e [poBoAHI4KoB

43120 llaoaruenrnoe coeal{HeHue npoBoAHIrKoB

44t21 Pelrenue 3aAarr Ha coeAI,IHeHI{e npoBoAHI{KoB. Tepulauolorlr.{ecKl4fi AIIKTaHT

45122 Konrponrnas pa6ora J\b3 no teue "3lerT pu'recKl4fi .roK"

46t23 Anarur ronroomHoft pa6orrt. Pa6ora I,I MoruHocrb 3rexTpl4rlecKoro roKa

47124 EAranurpr pa6orn 3JreKTprrrrecKoro roKa, rrpr4MeHreMbre Ha npaKrr{xe. Jla6oparopuax pa6ora Jtl!8

"fl3ygpoHl4e MourHocru"

48t25 Haroenanue rrDoBo.rIHI4KoB 3JIeKTprrlIecKI4M roKoM. 3ar<on nxoylr - Jlenqa

49126 KoH,[eHcarop
50127 Jlarvrna HaKzurr4BaHr.l.s. 3nexrpnqecKue HarpeBareJlbHble npu6oprt. Koporroe 3aMbIKaHr4e

su28 Konmomnas pa6ora lllb4 no teue "Pa6ota I4 MoluHocrb roKa. 3axou ANoynx - JIeHua"

52129 3a.r€r no reMe (( 3nerrplr.IecKue {BreHlt-fl"

III 5

53tr Marnnrnoe uole. MarnurHoe noJle nptMoro rora. MarunrHble lrl4Hlra.

54t2 Marnurnoe noJre KaryrnKrr c roKoM. 3neHrpouarur4rbr rr vx nprlMeHeHl4e Jla6oparopuax pa6ora J\!

9 < C6opra sJre KTpoMarH wa v r4crrr'rr aHI4e ero 4efi crnur>.
f)/J flocrornnrre MarHI4TbI. llore nocro.sHlrblx MarHI{Toe. MarHI4rHoe rIoJIe.

56t4 fieircruux MarrrrrrHoro loJrr Ha [poBoAHr4K croKoM. 3nerrpo4nnrarern Jla6oparopHaf, pa6ora

I1b l0 <HslqeHue 3neKrpl,rqecKoro ABurareJlt nocrotHHoro rona> (ua vroaelra)

5715 KoHmoruras pa6ora Ns5 no rerr,le: "3lextpoMafHI{THLIe -fBreHu,lt"

IV 11

58/l Auarzs xonmorlsofi pa6orrr. I4cro'rHzKu ceera. PacnpocrpaHeHllf, cBera

5912 B LrAurr,roe AB r{xeHl{e cBerI4JI.

6013 Omaxenne ceera. 3axoFI orpaxeHhrl cBera.

6114 llnocroe 3eDKaJIo

62t5 lloenorvrnenue cnera. 3 anon npenoMJIeHI{t cBera.

6316 JlraHsrr. Onrrlqecna.s cllna JII4H3II.

64t7 I4so6paxenra.q, AaBaeMbIe fiunsofi
6518 Jla6oparoDHas pa6ora }lsl l "llorlrqenue raao6paNeHl4t rlpll noMolrrll rI4H3bI"

6619 Peurenrae :aAa.{. llocrpoenne u:o6paxeunft, nonyqeHHblx c rloMoulblo JII{H3.

671r0 fras u 3peHl4e
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Teuarr,r.recKoe rIJraHr{poBaHr{e
9 rclacc

J\b

n. n.
HauN{eHoeaHHe pa3AeJIoB, TeM Fo

=9.: 6l

I 3arosul elaulro4eficrBtrfl tr aBuxeHlrq rer 42
111 MexaHu.recxoe Ael4Nenue. Marepvarr,HaflToqKa. Cucreua orcqera.
2t2 Tpaexroprz.q, rryrr u nepeNaeqleuue. Oupe4eJreHrle KoopAuHarbr ABrD(yrueroc fl Terra..
JI) Petrrenrle saAaq (Haxbr(AeHr4e lpoeKur4r.r BeKTopoB )
4t4 llepenrerueur.re rtpn npluolzHeftuoM paBHoMepHoM ABr4xeHr4r4.
5ls f parD nxlr paeHolaepHoro upqMorzHe fi Horo An LI]lreH:aA

6t6 Peueuue saAa.r Ha TeMy: (PaBHoMepHoe nprrvronuneiiuoe ABrrxeHr4e)
7ll PerueHne saAa.r Ha reMy: (PaBHoMepHoe npanaolunefiHoe ABr{xeHr{e)
8/8 llpsIraorzuefi noe paeHoycKopeHHoe ABrrxeHr4e.
o/o Cxopocrr npl.r npqNaorl.rHeiluoM paBHoycKopeHHoM ABrlxeHrrr.r.
r0/i0 f pa$ raxrz 3 aB r4cr{Mocrn c Kopocrrl 14 ycKopeHr4rr

,IIBI'IXEHl4-'I
or BpeMeHr4 paBHoycKopeHHofo nplrMolrzneftnoro

l /11 llep e ue ule H ne np rz p an noyc xqp e HHo M [B:a)KouLrv
2il2 flepeMeurenue upz npqlaorzHeftuoM pasHoycKopeHHoM rB:z eH4r46es naqzurgrofi cxopocru
Jll) fpaOrzr[ sasIaczNaocru rryr[ rl [epeMerqeHr4.rr npr4 paBHoycKopeHHoM ABrDKeHlrr4
4/14 PeueHue saAaq Ha reMy: (Pac'Ier ycKopeHl4r, cKopocrr{, nyrrr npr4 paBHoycKopeHHoM nBrDxeHr4rrr))
)/t) Orsocnrelruocrb MexaHrc{ecKof o nB:z):re:rtzfl
6t16 Ornocurenlnocrb MexaHlrrlecKofo ABI4xeHIr.f .

17t17 Jla6oparopnar pa6ora Nol <ZccreAoeaHr4e paBHoycKopeHHofo 4nuNeur.rx 6e: ua.ranrHofi
CKODOCTI4)

l8/18 Peueuue :aAaq na rervry: <ParHoycxopeHHoe ABr,rxeHr4e)
t9lt9 PeureHze gaAa.r Ha reMy: (PaBHoycKopeHHoe ABr4xeHr4e)
20t20 KoHrpo,rrua.a pa6oraNel ro reMaM <llpalrolraHeftnoe

<IpqMon[Hefi Hoe paBHoycKopeHHoe ABrrxeHr4e)
paBHoMepHoe ABr.lXeHr4e) kI

21121 ZHepuuamnbre cllcreliarr orc.rera. flepnrrft saxon Huorona.
22/22 Bropofi laxou Hr,rcrosa
z)/ zJ PerueHae saAaq Ha reIray: <Bropoii gaxoH HbproHa)
24t24 Tperufi saxou HrrcroHa
2s125 Perueuze :aaaq <3arosrr Huoroua>
26/26 Cura ynpyrocru. 3arou fyxa. Cuta rpeHr4lr
27t27 Cso6oaHoe [aneHr{e.
28t28 PeneHue saAa.r (CBo6oAHoe [aAeHrle reJr).
29129 3arou ncelrupHof o rsforeHl4f, .

30/30 Cu ta r sxect vt u ycKop eHr4e cn o 6o4uoro \a1elufl,
31t31 Bec reJa, Annxyrqeroc.fl no sgprr4Kanrr enepx. HerecoMocrb r{ rreperpy3Ka.
)zlJz PaeHoNaepHoe ABr4xeHHe no oKpyxHocrr4
))IJJ Peuenue saAa.r (,I[B r.rxeHrre rro oKDvxHocrr{)
34134 AsilNeHr4e HcKyccrBeHHbrx crryTHu KoB

35t35 ZnarDurc. 3axou coxpauenvrfl, LrMny rbca
36t36 Peurenue ea4aq Ha reMy: <I4urnylrc. 3arou coxpaHeHrnr lrMrr\/Jrbca)
J I/J I Peaxrne noe .rIBr4xeHI{e

38/38 BrrgoA raKoua coxpaHeHI4,rI Mexaur4rrecKofi euepruu
39t39 Peruenrze saAaq na reuy: <3aros coxpaHeHrzr 3Hepf[r4))
40t40 PeureHre :aAaq <3axosbr nr4HaMrzKr{)
41141 Peruenue aa4av <3aroubr arrHaMr4Kr4)
42t42 Kosrpolruax pa6ora J\!2 lo renae <3arorrur Ar4HaMr{Kr4)
II Mexaulrqecrue rco,re6aulrs lr gofiHr,l. 3nyrc t6
+3/ | Kore6arelrnoe ABnxeH[e. Cno6oAurre r<ore6aHras. Maqrnur<.
44t2 ANrr uryAa, [epuoA,,{ acrora, 0a:a xo r6auuit. f apv oun ecxue xole6aslrs.
4513 PeureHue saAa.I ua reN4J "fapuounvecxrze rore6auns
46t4 Kore6aremHlrfi xoHryp. llony.reuue sneKTpoMafHr4THbrx xole6anzfi.
4l t5 Marelraruqecxufi uarruux. flpvNrauurr i.t varrrluttx
48t6 Jla6oparopHas pa6ora Ne2"ZccJIeAoBaHI4e 3aBr4cr,rMocrl,r nepr4oAa r{ rracrorbr nore6auufi"
49t7 flp eepa rue Hr,re 3H epr [14 npv role6areJrbHoM ABI{xeHlru. B rrnyNAeuurre xole6auz.q
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50/8 Pegonanc

5U9 Pacnpocrpaneuue xone6aHraft n ynpyrofi cpe4e. Bolurr.
521r0 nrru:cia BoJIHbI. Cropocrl pacllpocrpaHeHl4rl BoJIH

53trr Hcroqnurlr snyra. 3eyKonrte xore6aut'ts'

54112 Bncora ra rev6p tsyra. fpoNaxocrb 3ByKa

sslt3 3svroeqe BoJtHbr. Orpaxeuue enyra. 3xo. 3nyxonoi pe3oHaHc. Vnrrpasnyr z ero nprauenesne

s6114 Peruenue saaa.{ (Kone6anu5, u BoJIHrI

J t/t) 3aqer ro relre: <Kone6aHr4fl.rr BoJIITbI)

581r6 KoHmortnas Oa6otaNs 3 rtO reue <MexanFIecKLIe xOne6anur 14 BoJIHrI. 3ryx>.

ilI 3lerrnouarHurHoe rIoJre 2l
59ll Marnurnoe noJre r4 ero rpaQuvecxoe u:o6paxeHlre. Heo4uopo4uoe I4 oAHopoAHoe MarHurHoe

IIOJIC.

60t2 Marnr.rrnoe [oJre roKa. Hanpau Hrre roKa LI HarlpaBneHue rru:ouft. efo MafHI{THoro [ont. llpanuro
6voas.ruKa.

6U3 fieftcrnue MaIHIITHoIo rrOJII Ha IpoBOAHIIK C TOKoM. Ctlla Avrlepala a:aJIA Jlopeuqa.

6214 3nerrDouguepltreJlbHble npu6opu.

6315 Peurenne 3aAar{ Ha reMy: ( Cuna Auuepa u cun4!qpe4qe))

6416 I4n,uvxuus MarH[THoro uors. MarHfirr+tfi noror.
6s17 Peruenlre saAa.{ (B eKTop uarrryttrof I{HAyKITI{I{).

6618 .f,ereHrae 3JIeKrpoMarHI{Tno[ unAyxqnra. Ourrru Oapager

6719 Jla6ooaroOnas pa6Ora Jl1b3 <Zsl leHlz'e flBIIeIJ.Vfl 3JIeKTpoMaIHunoft uu,qyxquu>

68/10 Hanpauenrze I4HAyKIII4oHHoro roKa. llpanruto Jlenqa.

69tr1 -Sleneure caMo hHtrYKIII4n.

70112 flolweurae 14 nepeAarla [epeMeHHoro rora. TpaHcQopMarop

711 J 3nexrpouanu4THoe rlone. 3nexrpouarul'ITHble BoJIHT'I.

72n4 Hauo.sxeuHocrb gneKTplrqecKoro nort' KoHAeHcarop.

731 5 Kone6arellrnrft xouryp. llolyvenrae 3neKrpoMarHrrHblx 5q9qqq44
74t 6 flpunuunrr paplrroaBfl3u I{ TeJIeBUAeHLII'

751 7 llpenounenze cBera. @zslr.lecKlaft cMbIcJr rloKa3 areJlfl rlpenoMneHl4t

761r8 ,{ncuepcnx csera. KsaHrorlrft xaparrep nouronleHr4fl 14 vcrrycKaHnx cBera aroMaM[. JltlHefi'larrte

CIIEKMbI.

71119 14HrepbepeHut4t cBera. Au$parcuu.fl ceera

78120 Penresue 3araq Ha reMy : ( 3JIeKrpoMarHI4THoe [oJIe )
7912r Konmoruras pa6ora Ns4 <3rerrpoMarHl{THoe rroJle)

IV CrDoeuue aroMa Ir aroMHoro gAPa l5
80/l pa4rzoaxrunnocrb KaK cBr4AereJrbcrBo cnoxHoro crpoeql{rl aroMa. CxeMa olrblra Pe3epQopAa.

8U2 Pa[uoarrranrrrrenpeBparueHI4saToMHbIXr4ep'AmQa-,6e@
8213 Peruerure 3anaq Ha reuy: <PaAuoaKTI4BHbIe rlpeBpalueHrrf, aroMHbIX tAep)

83t4 3xcneppruenriulbHble MeroAbI perl4crpau[I'I 3apf xeHIIbIX Yqq44
84ls Jla6ooaropnar pa6ora Ns4(I43l reHrae rpeKoB 3apfxeHHblx qacrllq Iro roroBblM Oororpa0r{-rM))

85t6 Peruesue 3aftav Ha remy: <Orrpblrl4e nporoHa r'r nefirpoua. Coc.asqrglui4glg44pg

8617 .fl.ueorrte cumr. 3neprufl,c;r'fl3r4. fle$exr uacc.

8118 PerueH[e raAaq <Pacqer 3Hepfllu cBr3I{)

88/9 lenenuq taep ypaHa. I-Iennne f,AepHble peaKIII{I'I.

89/10 fl aepHstfi peaKTop. Arorvluas ?Hepterl4Ka.

90/1 r 3xororuqecHrle upo6leuu p a6orrr aroMlrblx SneKTpocraHIII4f .

9U12 Jla6ooaropnas pa6oraNl5 <I4:yrenvfl.Eenelr.IIA sAep ypaHa ro QororpaQuurpeKoB)
92113 I4cro.rHr,rxr4 3Hepftpr Connqa u 3Be3A. Tepnaoa4epl*re peaKufitz. ]I:nyqeuue gse:A.

93114 3axon DaavoaKrlrBHofo PacnaAa'

94trs Kourpomnax pa6ota Ns5 Ha renay <-f,4epuar (pra:ura>

v Crooenue LI oBorlouuq ecereHHofi 6

9511 f eoueu'rp ruecKarl r{ renuoueHTprrqecKaf, cl{creMbl MI4pa'

9612 @usrrecras npupoAa ne6ecnr'x rer Conne'rHoff cucteur,r.

9713 llpoucxoNAenue Colneqnofi cncreuu. CrpoeHIae Bce:remtofi.

9814 Oflslr.lecKa.fl nDflpoaa Colsua u 3Be3A.

9915 3noffou[q Bcelennofi. f[noresa Eolruroro B3pbIBa.

100/6 O6o6nlenue Mmepvula Iro reMe: Crpoeuue I'I 3BoJIIoulIt BcereHuo[

VI flonropeune )

101/l l4roroeaf, KoHrponbHat Pa6ora
t0212 O6o6rueuue Marepl4ana
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Hvr anropa ,t HatBaflue ull'rHpyeMoro nSAaHl,lx y(asartH na r+tr)'r"rb*toM {H$Te IAI{HOfl rnnru (cr. 1274

l. I gacru qgrgdpmfi fpaxAagcxoro Ko"lexca poccniicroft <DeleparruH).

fpotruena O. H.
f87 KoutpolrHste h caMocro{rellLHbre pfl6orbr rro $urtne. I nnacct rc y're6gnry

A' B' Ilepr,rurxuHa <Sn:Hra. [f xlacor" OFOC (r Honony yve6auny) / O, H. I'pol,ruena. -_
7'9 v2r*. nepepa6. H Aon, .* M. : l4:.{aremcrso ((3fi3aMenl, 2017. - l2S c. (Cepnr rrYqe6-
Ho-MeTorHqecrnff rounlexr>)

rsBN 978-5J17-n323-2

,{auxoe noco6He iloJurocrbro comBercrByer @eaepanrHoMy rocygapcroeHHoMy o6pa:ona*
TenbHoMy cTaHlapry (nroporo roxorcNn*).

I4zftauue npeAltasuaqeilo r.,rm npoueprcH cNaHHft yqaunxcr no xypcy Surnrcn I xnacca, Ouo
opHeHfl'lpoBaHo Ha yue6Hux A. ll. Ilepsnuxuua r<S*r:rtxa. I rlacclr H co,t1ep]tq}{r KoHTpoJrbHbte
pa6oru no BceM TeMaM, nsyqaelvrbmyr r 8 xracce, a TaKXe caMocrorrejtullue pa6oru.

KoHrpoluuete pa6ortt nalorc, n verurpSx BapuanTax, raxirrrfi BapHaH,r B6rloqaar pa3Ho-
, ypoBHeBbre 3aJlaqr.ro crpymypa Koropbtx nonofiHa r[opuary Of3 u Ef].

flocodxe [oMo)Ker oneparuauo BbrrBHTb npo6eilst B snarrvrrx H a4pecoBauo ffaK yqnrergM
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