
MI4Hr4 C TEp C TB O rrp O CB ErrI EHVLfl, p O C C r4rz C K O fr O EAEP Arlr4r4
Kouzrer o6qero u npo(peccr{oHaJrbHofo o6pa:onaszs Jlenznrpa4cnoft o6racrra

Kupuurcrcuft uynzqzuamnufi paft ou Jlenzurpa4croft o6racru
B Jrr{qe aAMr4Hkrcrpaqzz KupurrcKoro MyurarlurraJrbHoro pafiona

MOy dlqesxnHcras COIII uvr. A.IrI.Cr4AopoBa))

llpunoxenue J\b2

r ocuoeHofi o6pasonarenrnoft
[porpaMMe ocHoBHoro o6qero
o6pa"sonau[f, , yrBepxAeuuofi
rrpvKasoM J\b 22lor 3'1.08.2023r.

PAEOTIA.fl TIPO|PAMMA

y.re6uoro [peAMera <<@usnKa))

(Basonuft yponenr)

4nr o6yuaroulr{xcr 7-9 :rl'accoe

u. fl.reeNa 2023r.



TI O,fl C HI4 T E JIb HA.fl 3 AIII4C KA

flporpanrvra ro Srzsnrce Ha ypoBHe ocHoBHoro o6ulero o6pasonanur

cocraBJreHa Ha ocH Be rroJroxreHvfit u rpe6onanufi r pe3yJlbraraM ocBoelavrfl Ha

6asoeoN{ ypoBHe ocnosuofi o6pa:onaremuofi [polpaMMbl, rIpeAcraBJIeHHbIX B

OfOC OOO, a rarcKe c yueronr Se4epanrnofi pa6ouefi uporpaMMbl BocrwfiaHns.r4

Konq euqun rp eno AaB aHLrfl, yre 6noro [p eAM era << O ugura>.

Co,4epxaur,re ilpofpaMMbl rlo Qusrare HarlpaBneHo Ha (popvrzpoBaHue

ecrecrBeHno-nayvnoft rpaMorHocrrr o6y.raroqvxefl, vr opraHll3auurc I43)nreHIr.l

Qu:ur<rz Ha le.rrreJrbHocrHofi ocnoee. B rporpaMMe rlo Surzre yqurblBarorc.r

Bo3Mo)KHocrr4 yre6noro rpeAMera B peaJlrr3ar\uur rpe6onauufi @fOC OOO r
uraHrrpyeMbrM Jrr4qHocrHbrM rr MeranpeAMerHbrM pe3yrlbraranr o6yreHvrfl, a raKiKe

MelKrrperMerHbre eBflsvr ecrecrBeHHo-HayqHux yre6nbrx rlpeAMeroB Ha ypoBHe

ocHoBHoro o6ulero o6pasonaHz.r.

IlporpauMa rro Suarare ycraHaBnr4Baer pacrpeAeJreHue yve6uoro Marepnala

[o roAaM o6yrenua (no rrraccanr), npe4naraer np?IMepHyro [ocleAoBareJlbHocrb

r,3yrelJkrfl TeM, ocHoBaHHyro Ha JrorkrKe pa3BuTu.q [peAMeTHofo coAep]KaHklfl. u

yuere Bo3pacrHrrx o co 6enuo crefr o 6yuaroq vxcfl..

llporpanrMa .rro Quaure paspaborana c qenbro oKztsaHl4.n MeroAlIqecrofr

noMorrlu )n{rrrenro B co3raHr{u pa6ovefi uporparr,rMbl rlo yre6uouy ilpeAMery.

ugrara fBrfercf, cLrcreMoo6pasyrorquu [nf ecrecrBeHHo-HafrHbIX

yre6Hrrx npeAMeroB, rrocKorrrr<y Sn:zqecKrre 3aKoHbI Jlex(ar B ocHoBe rlpoqeccoB

v ;intrettuit, kr3f{aeMbrx xvllteit, 6uonoruefi, acrpononazefi vr Susuvecrofi
reorpa$uefi, BHocI4r BKnaA B ecrecrBeHHo-HafrHyro KaprI4Hy MI4pa,

npeAocraBJr.rrer naz6onee .flcHbre o6pa:qrr [pklMeHeHrrt HafrHoro MeroAa

rro3HaHr4.rr, To ecrb cuoco6a rtorryrreHzf, AocroBepHbIX sHatruir o MI4pe.

OAna r,r3 rJraBHbrx 3aAaq drusrauecr<oro o6pasoBaHrr[ B crpyKType o6qero
o6pasoaaHr{.f, cocror,rr B SopvrzpoBa:rtnrr ecrecrBeHHo-Ha) rHofr rpauorHocrlr LI

lrHrepeca K HayKe y ooyqaloull4xc.fi.

Izlsy.renue dtueuru Ha 6asosoxa ypoBHe ilpeArloJlaraer oBrlaAeHrre

cIIeAyIOUII{MLI KOMIIeTeHTHOCTf,MII, XapaKTepII3yIouII{MI4 eCTeCTBeHHO-HayrIHyIO

fpaMoTHocrb:
o H&FIHO O6rXCn.[Tb .f,BneHl4fl;

. orleHr4BaTb r4 froHr{MaTb oco6ennocTu Hayr{Hofo kIccJIeAoBalj^ufl;

. IzttTOPIIpeTI4)OBaTb AaHHbIe V I4OIIOIIb3OBaTb HayrIHbIe

AOKa3areJIbCTB a Anfl rlonlrq elJvrfl, BbIBoAoB.

I{enz :as;v.treHnfl, $uszrra Ha ypoBHe ocHoBHoro o6qero o6pasonanur

orrpeAerreHbr B Kouqeuqun rperroAaBaHvrfl. yre6noro rpeAMera <<@ngura>> B

o6pa:oeareJrbHbrx opfaHrr3aurrfx Poccraficxofi Oe4epaqun, pearll43yroqux



ocHoBHbIe o6uleo6pa3oBarenbHble rrporpaMMbr, yrnepx4eunofi perueH?reM
Konnerzz MznzcrepcrBa [pocBerrleur4fl Pocczftcroft @e4epa\au (npororion or 3
4exa6px 2019 r. J\b IIK-4nn).

Ile.un u3yrreHufl Snrunu:
. upzo6pereHrre rrHTepeca v crpeMrreHr{f, o6yvaroqkrxcfl K HayrHoMy

u3yqeHkrro llpupoAbr, pa3Fkrrkre krx r4HTeJrJreKTyEl.rrbHbrx u rBoprrecKr4x
cuoco6nocrefi:

c pA3BI4TUe IIpeACTasIeHuH o HarIHOM MeToAe IIO3HaHrr.fl z SOprvrupoBaHr.re
r4 c cne.q oB aTerrb cKof o oTHorueHrrrr K oKpyxarcquM trBneHrrf, M ;

. QopurapoBaHrre HayqHofo Mr{poBo33peHufl. KaK pe3ynbrara v3we]Hvrfl
ocHoB crp oeHkrf, Mur epw, n syu4avreHTaJrbHbrx 3aKoHon suszru;. $opurapoBaHr4e rrpercraBrenufi o ponu Szsuru Anr pa3Bvrrrrfl Apyrux
ecTecTB eHHbrX HayK, TeXHI4Kkr 14 TeXHOrr Ornft;

o pir3Br4rr4e rrpercra neuuir o Bo3MoxHbrx csepax 6yayuefi
' npo$eccuoHanurofi Ae.xrenbHoc , cB-f,3aHHofi c Szszrcofi, rroAroroBKa K

A €Lrrb HeHru eMy o or{eHr,r ro B STOM H aIIp aBneHr4 ?r.

focrnxenze sTLIX qenefi lporpaMMbr rro Szszre Ha ypoBHe ocHoBHoro
o 6qero o 6p ason a sus. o6 eclerrkrB aerc.r p eureHrreM crreAyroqux 3 aA aq :

. npzo6pereHlze raauuit o AI4cKperHoM crpoeHr4rr BerrlecrBa, o
MexaHZqecKI4x, TeIIJIOBbIX, 3JIeKTpI4lIeCKrrX, MaTHI4THbIX U KBaHTOBbIX

.sB[eHu.sx;

. upzo6pereHrre yvreuufi oll{cblBart u olrscHrrb Suszvecxue f,BneHr{fl c
rlc rI o Jrb3 o B aHr4eM [orryq eHH stx z:e^aunit;

r oCBooHIIo MeToAoB pellreHl{f, npocrefiruzx pacverurrx 3aAaq c
r4crroJrb3oBaHLreM szsuuecrzx uo4eneft, TBopqecKl{x u
rrp aKTr4Ko -opkreHTr4poB aHHbrx 3aAaq;

o pS3BVTkre yvrenufi ua6nroAarb rlpupoAHbre rBJreHprs. vr BbrrroJrHflTb orrbrrbr,
na6oparopHble pa6orlr v 3KcrreprrMeHTuurbHbre LrccJreAoB a:nvrfl c
ncrroJrb3oBaHrreM r.r3Mepr4TeJrbHbrx upr.roopon ;

. ocBoeHrle npkleMon pa6oru c undtopnaaqraefi Szsra.reclcoro coAep)Kalvrs.,
BKrroqa.fl Izu$opnaallurc o coBpeMeHHbrx AocrrDKeur4rx Suzurun, a*arrkrg kr

KpurvqecKo e orleH vrBaHvre rau$ opnaaqrau;

. 3HaKoMcrBo co cQepanrra npo$eccuoHanrnofi Ae.srenbHocrr4, cB.fl3aHHbrMu

c Qnszrcofi, v coBpeMeHHbIMI4 TexHoJrorvrflvrvr, ocHoBaHHbIMr{ Ha

A o crr4xeH uxx Quzu.re cKofi HayKr{ .

Ha ursyrenue Sursrarz (6asonrrfi yponeur) na ypoBHe ocHoBHoro o6qero
o6pasoeaHkLfl orBo Avrrafl. 238 sacos: s 7 Knacce - 68 .racon (2 uaca B HeAeJrro), 

" 
8

Knacce - 68 'Iacoy (2 uaca B HeAenro), 
" 

9 Knacce - I02 lraca (3 uaca e ne4enro).



llpe4naraeurtft B rrporpaMMe rro Suszne repeqeHb la6oparopHbrx pa6or u
onbIToB HoctIT peKoMeHlarenrnufi xapaKTep, )rqurerb AeJraer nrr6op [poBeAeHr4t

na6oparopHbrx pa6or v orrbrroB c €rou vrn4vrBr44ynJrbHhrx oco6eunocrefi
o6yvaroqvlxcs., cnl4cKa gKcneprrMeHTzurbHbrx 3aAaHlrfi, npe4naraeMbrx B paMKax

ocHoBHoro rocyAapcTBeHHoro 3K3aMeHa uo Qr,rsr,rxe.



COAEPXAHI4E OEYqEHI4f,

7 KIACC

Par4e.u 1. (DnsnKa lr eE poJrb B rro3HaHr{r{ oKpy}Karoqero Mrrpa.
Ozszra - HayKa o rpupoAe. f,.srenvrs [prlpoAbr. @usuqecKr,re {BJreHra.rr:

MexaHHqecKI4e, TerlnoBble, SJIeKTprrqecKI4 e, MafHI4THbIe, CB eTOBbIe, 3ByKOBbIe.
(Dzsz.Iecrze BerrrrqkrHbl. Tlsvrepenue Su:uuecxux Beruqr,rH. @ragu.recrue

upra6 op u. florp euruo crb I43 Mep eHLIft . MeN4yH ap oAHa.rr cracreMa eAr{Hrlrl.
Kar $zsuxa kr Apyrr4e ecrecrBeHHbre HayKrr r43yraror npupoAy.

Ecrecreeuno-nayvnrrfi MeroA [o3HaHr4.f,: na6nroAeHLre, nocraHoBKa HafrHoro
Borlpoca, BbIABI4xeHI4e rl4rlore3,'3KerreprrMeHT no npoBepKe rurrores, o6rxcHeHrre
na6nroAaeMoro flBlreHufl. Orrrcarrue drzerzvecKr4x snreuuir c rroMorrlbro uoAenefi.

fenoncmpaquu.
L. Mexatrz.IecKl4e, TerIJIoBbIe, oJIeKTpI4qecKVe, MafHurHble, cBeroBble

flBIIEIJKIfl.

2. Ousz.recrcue upz6opbl rI rpoqelypa [p-rrMbrx r{3MepeHLrft ananoroBbrM r4

qu$ponrrna npv6opovr.

Jfa6opamopHue pa6omw u onwmw.
L. Olpe4eneHze rleHbr AeneHrzr ruK€urbr u3MeplrrenbHoro upn6opa.
z. trIantepenue paccro xuui't .

3. tr4strepenue o6r€naa xr4AKocrr,r rr rBepAoro rerra.
4. Oupe4eneHrre pa3MepoB MaJrbrx reJr.

5, llsuepenue reMneparypbl npLr rroMorrlr4 xrrAKocrHoro repMoMerpa u
AaTqr4Ka TeMrrep aTypbr,

6. llpone4eru4e I4ccJIeAoBaHH.rI no npoBepKe rr4rrore3br: AanbHocrr uonera
rnapzrKa, [yrIeHHoI'o ropr43oHTaJrbHo, reu 6onure, qeM 6onrure BbrcoTa

nycKa.

Parqe"rr 2. IlepnoHarraJrbHbre cBeAeHr{fl o crpoeHrrlr BerrlecrBa.
Crpoenrze Berr{ecrBa: aroMbr kr MoneKyJrbr, vx puBMepbr. Ourrru,

AOKa3brB aroqze Ar4cKp eTHo e cTp o eHr4e BerrlecTBa.

fnuxeurze qacrI4II BelrlecrBa. Csxsr cKopocrrr ABLrxeHrr.fl qacrr4rl c
reMrleparypofi. Epoynoncroe ABI{N(eHr4e, alr$$ysua. BgaulaoAeficreue qacrkrrl

B errl ecTB a : np r4Ttrx{eHrre v oTTiurKr{B allkre .

Arperarnble cocrofl:r.vrfl BeIIIecrBa: crpoeHue ra3oB, )Kr4AKocrefi z rnep4rrx
(rpracrannuuecrzx) ren. BsataN{ocslr3b Me)KAy cBoficrBaMu BerrlecrB B pa3Hbrx

alpefaTHbrx COCTO-flHkIflX kI LIX aTOMHO-MOneKynf,pHbIM CTpoeHrrenr. OCO6eHHOCTrT

arperarHbrx cocro.f,Hufi ro4rr.

fenorucmpaquu.



1. Ha6nro4enze 6poyHoBcKoro ABr4x(eHkrf,.

2. Ha6nro4eurae 4uS$y3?rr4.
3, Ha6nroAenue xyrreuuit, o6rscH.flrorrlkrxcfl rrprlTfl)rceHrreM vrrrur

OTTAJIK?IBAHIIEM qACTUU BEIUECTBA.

Jla6opamopHue ps6omu u onwmu.
1. Ouenxa Ar4aMerpa aroMa MeroAoM ptrAoB (c ucnoJrb3oBaHr{eM

cpororpa$ufi).
2. Onrrrrr uo na6nroAeHr4ro rerrJroBoro pacuupeHvrfl ra3oB.

3. Onumr no o6napyxeHr4ro geitcrnux cr4n MoJreKynf,pHoro tlplaT.axceHLIf,.

PasAer 3. AnuxreHrre rr B3ar{MoAeficrsue rer.
Mexanu.recKoe ABrrx{eHr{e. PanHolrepuoe kr HepaBHoMepHoe ABLrxeHue.

Cr<opocrr. Cpe4nxr cKopocrb rrpu HepaBHoMepHoM ABLrx{eHLru. Pacqer \yru kI

BpeMeHLI ABI{x(eHI{.tr.

f,sreHue rrHepuur4. 3aron r4Hepr{r4kr. Bsazuo4eficrsue rerr KaK [purrr4Ha
' rr3MeHeHrz.rr cKopocrrd 4Brrx(eHuf, TeJr. Macca KaK Mepa r4HeprHocrrr reJra.

llnornocrr BerrlecrBa. Csssr rrrorHocrr{ c KoJrr{qecrBoM MoneKyn B eALIHI4IIe

oOreua BerrlecrBa.

Cvrra KaK xapaKTeprrcrt4Ka B3arrMoAeficrsur reJr. Cuta y[pyrocrrl LI 3aKoH

fyxa. Zsvrepenvre cvrnbr c noMorrlbro ArrHaMoMerpa. -f,ereHue rtroreHurl kr cvila
T.f,mecrr,r. Cutn rflmecrr4 Ha Apyrflx rrJraHerax. Bec reJra. Henecovtocrb. Cnoxenue
crrrr, HarrpaBJreHHbrx uo oAuofi upxvrofi. PasHoAeficrByrouafl cvvt. Cutta rpeHl4s.

Tpenvre cKoJrbNceHufl.vrrpeHr,re noKofl. Tpenrae B rpnpoAe I4 TexHLIKe.

fenorucmpuquu.
1.. Ha6nroleHr4e MexaHrrqecKoro .uBuxeH vfl, Telra.

2. IzlsvrepeHlze cKopocrrr ilp.qMonzseftnofo ABI4xeHrrrL

3, Ha6nroAeHLIe .aBJleHvrfl. vrHeprryrr4.

4. Ha6uroAeHrre r{3MeHeHrr{ cKopocrrr ilprr B3ar{MoAefi crs Lrkr rer.
5. Cparneuze Macc rro B3al,IMo4eficreuro reJr.

6, Cnoxeuue cvr, HarIpaBneHHbIX uo oAnofi upxvrofi.

Jfa6opamopHue ps6omu. u onwmu.
L Oupe4eneHrre cKopocrr4 paBHoMepHoro ABr4)r(eHr4.[ (ruapur<a B xflrAKocrlzl,

MoAenr{ 3neKTpr,rqecKoro aeroNro6uJlrr r4 TaK 4anee).
z. Oupe4eneHr,re cpe4uefi cKopocrrr cKoJrb)KeHux 6pycra vrv ruapuKa Iro

HAKIIOHHOII IIJIOCKO CTII.

3, Oupe4eneHrre ilrrorHocrrr rnepAoro reJra.

4. Ourrrrr, AeMoHcrpr4pyroque 3aBrrcrrMocrb pacrf,xeHl4t (aeSopvra\uu)
rrpylKr4Hbr oT rrpr{no}KeHHol4 Qrrlrbr.

5. Onuru, AeMoHcrpr{pyrcqr4e 3aBracr4Mocrb crrJrbr rpeHLI.a cKonb}KeHrr.l or
B eca rena u xapaKTep a corrpkrKacarorrlkrxcfl rroBepxnocrefi .



ParAe"u.4. [an.uenue rndpAbrx reJr, )KrrAnocrefi r,r rasos.

[annenue. Cuoco6br yMeHbrrreHurfl. u yBenuqenufl. AaBrreHrrf,.,,{aueune ra3a.

3aszcz\aocrr AaBneHu.rr rasa or o6r€lra, TeMrreparypbr. llepe4aua AaBneHHfl

rnep4rrnrvr rerraMvr, )Kr4AKocr.rrMr4 rr fa3aMr4. 3arcon flacranx. flnenuaulqecKr,re
Marur4Hbr. 3anucuvrocu AaBrreHrrf, xlrAKocrrr or rny6uuu. fu4pocraru.recrufi
rrapaAoKc. Coo6qaroquecr cocyAbr. fu4pannnqecKue MexaHrr3Mbr.

Arnroc$epa 3evuu u aruocSepHoe AaBJreHue. flpr,runnbr cyqecrBoBaHr{.rr

nos4yrunofi o6onoqrz 3eprnu. Onrrr Toppuvennu. Irlsuepeuue arrvroc$epHoro

AaBleHr4.rr. 3anucunrocrb arMocQepuoro AaBJreHvrfl or Bbrcorbr HaA ypoBHeM Mopf,.

flprz6 oprr Inq r43MepeHrl.rr arlro cS epHoro 4aBneHr4fl,.

[eficrnue xsrAKocrrr kr ra3a Ha rolpyN(ennoe B Hr{x reJro. BrrrannzBaroulat
(apxzrvre4oea) cuna. 3 arcon Apxravre4a. llnasaHue ren, B os4yxonJraBaHkle.

,[enoncmpaquu,
1, 3aezczNaocrb AaBJreHus. ra3a or reMrreparypbr.

z, llepe4aua AaBneHH-f, xcr,rAKocrbro 14 ra3oM,

3. Coo6rqaroqr4eclr cocyAbr.

4. frz4pannzqecrzfi npecc.

5. llpoxnnenrae Aeficrsr{rr arMocQepnoro AaBneHrltr.

6. 3aszczxaocrr BbrraJrKr4Barouefi crrJrbr or o6reua norpylKenuofi qacrl4

T9IIA ?I NJIOTHOCTI4 XI4NKOCTI{.

7 . Pan encrno BbrriurKzsaroqefi crrJrbr Becy BbrrecHeHnofi NzAtcocrl4.

8, Ycnoeue rrrraBaHvrfl. Terr: [rraBanvre vnu ilorpyx<eHue reJI B 3aBLIcrrMocrI{

or coorHorrreHrrr [norHocrefi rena 14 ]Krr.IIKocrI4.

Jla6opamopHue pe6omu u onum*.
1. I4ccneAosanvre 3aBrrcrrMocru Beca reJra B BoAe or o6teua rlorpyxeuuofi n

ntIrAKo cTb rIaaTLI TeJI a.

z. Oupe4eneHr,re BbrraJrKr{Baroulefi ckrJrbr, 4eficruyroqefi Ha reJlo,

norpyxeuHoe B )KrrAKocTb.

3. llponepra He3aBrrcrrMocrr4 Bbrr€urKr{Baroqeft crrJrbr, 4eficreyrou1eft ua reJlo

B X{I{AKOCTI4, OT MaCCbI TeJIa.

4. Ouuru, AeMoHcrpr4pyrourae 3aBr4craMocrb BbrriurKrrBaroulefi crrJIbI,

4eficrnyrouqefi Ha reJro B )ril4AKocrr{, or o6rdrua uorpyN€uuofi B

)KTTAKOCTb qaCTI4 TeJIa Ir OT ITTIOTHOCTI{ )KI{AKOCTpI.

5. KoHcrpyupoBaHr4e apeoMerpa lzrrvr KoHcrpynpoBaHre rIoAKI4 vr

orrpeAeneuze ed rpy3orloAreunocru.
PagAe.u 5. Pa6ora rI MolrlHocrr. 9neprur.
Mexanu.recKafl p a6ora. Moquocrr.
llpocrue MexaHr43Mbr: pbrqar, 6nor, HaKJroHHa.r rIJIocKocrb. llpaeuno

paBHoBecr4.rr pbrqara. llpuuenenze ilpaBtrna paBHoBecur pblqara K 6nor<y.



<3oloroe npaBrrlo) MexaHIrKH. KIIA rpocrbrx MexaHrr3MoB. llpoc15re
MexaHr43MbI B OErTy kr TexHr4Ke.

Mexanu.recKaf, oHeprr4.rr, Kraneru.recrax vr

flp enp au1 eHrr e oAHoro B:aAa Mex aHr4q e crofi D Heprrrr4
3Hepfr{rr B MexaHr4Ke.

fe*toucmpqquu.
1. llpzuepu ilpocrErx MexaHr43MoB.

JladopumopHue pa6omat u onumu,
1. Onpe.qeneHze pa6omr curlbl TpeHr{.rr npr4 paBHoMepHoM ABTTDKeHLTr rerra

no ropz3onranrHofr rroBepxHocrlr.
z. I4ccne4on a:avre ycnonzfi paBHoB ec ufl pbrqara.
3, llsuepenze KIII HaKrroHHofi unocrcocrz.
4. wsyueuue 3aKoHa coxpaHeHus MexaHu.recKofi oHeprrlr{.

8 KJTACC

Par4e"rr 6. Teu.uoBbre flBJreHrrfl.
OcHosHrre rorro)KeHl4t MoneKynrpHo--KrrHerz.recrofi Teoprrr4 crpoeHr4.f,

BeIIIecrBa. Macca z pa3Mepbl aroMoB r{ MoJreKyn. Onurrr, rroATBepx{Aaroqr4e
ocHoBHbre noJrolKeHr4.rr MoJreKynrpHo-Kr4Herlrqecxofi reopulz.

Mo4enz rnep4oro, xu.uKoro lr rasoo6pa:Horo cocro.sHzfi BerrlecrBa.
Kpucra-un[qecKuIe r,r avropQHbre reJra. O6rscrrenze cnoficrB ra3oB, xu.urocrefi n
TBepAbIX TerI Ha ocHoBe uonoxeuzfi MorreKynflpHo--KrrHeru.recxofi TeopLrr4.
C Ma'{ze a Hvre Lr KarIV nrtxp HbI e .aBJlenzg. T euno B o e p acrxr4p e Hue kr c}I(aru e,

Tevrneparypa. Cn-flsr reMrleparypbr co cKopocrbro rerrJroBoro AB1n1;e;g11rfl.
qacrl'rq. BHyrpennx.a oHeprllf,. Cuoco6u rr3MeHeHr4r nHyrpennefi gHeprr4Lr:

Tennonepe.4aqa vr coBepllreHr{e pa6orur. Bz4rr rerrnolepeAaqr4:
TerrJrolpoBoAHocTb, KOHBoKTILTfl , yl3nyqeHl{e.

KonuqecrBo rerlJlorrt. V4enbHafl reunoeur<ocrb BeluecrBa. Teunoo6ueH I,I

TelJroBoe paBHoBecl4e. Vpaeuenue rerrrroBoro 6atartca. flnannenve u
orBepAeBaHr4e KprrcrannuqecKkrx BerrlecrB. YAenrna.s reuJroTa rrrraBrreHl4f,.

froTeHrlr4€t[bHafl. 3Heprl4.rr.

n 4pyrofi. 3aron coxpaHeHrr.rr

flapoo6pasoBaHrre u KoHAeHcaIIrl.rr. Llcnaperrue. Kuuenrae. YAenrna.q rerrJrora
[apoo0pa3oBaHu.'I. 3asucuxaocrr reMrrepaTypbr KrrrreHzr or arl,roc$epHoro
NABIIEHLIfl.

BnaxHocrb Bo3Ayxa.

3ueprur rorrJrrrBa. Y4enrnax relJrora cropaHr4.rr.

llpnuqraurr pa6orrr rerIJIoBbIX 4nurarereft KIIA rerrJroBoro ABHraTeJrf,.
Teulosrre ABr4rarenr'r r4 3arrlrrra oKpyxaronlefi cpeAbr.

3 aron coxpaHeH ufl v np eBp auleHrl.r 3Heprr{r4 B TerrJroBbrx [poqec cax.

feuoucmpaquu.



t. Ha6nro4enze 6poyHoBcKoro ABr4)KeHrrr.

2. Ha6nroAenue arn$$y3rrvr.
3 . H a 6 n ro 4 eH kI e fl B JI e H uit cwa'ruB aHvrfl . rr Karrlr Jr Jrrp Hbrx sn neunit.
4, Ha6nroAeHr4 e rerrJroBoro pacuupeHr4.rr reJr.

5. IzIgN{eHeHI4e AaBneHrrfl fa3a npI4 Ir3MeHeHLrT4 o6rdnra rr HalpeBankrvr krlru
OXJIDI{NEHKII4.

6. llpanuna rr3MepeHrrr reMrreparypbr.
7. BIa4u rerrJronepe4arrv,

8. OxnaxAeHr,re [pr4 coBeprrreHvn pa6oru.
9. Harpen au ve npv coBeprrreH vm pa6 or:"l BHeruHr4M vr cvrrawvr.

10. CpanneHr4e rerrJroeMKocrefi pa3nr4qHbrx BerrlecrB.

rr, Ha6nroaeHrle KurreHzr.
r z, Ha6moAeHue rr o crof, HcrB a reMrr ep aryp br rrprr [naB rrenvrvr.

13. Monenrr rerrJroBbrx nBrlrarenefi .

JfadopamopHue padomu u onwmw,
1.. Otrrrmr uo o6HapyxeHl,Irc qeilarBkrfl. cr.rrr MoneKynf,pHoro nplrrrxeH?rfl.
2. Ourrrrr rlo BbIpaIqI4BaHHIo KpI4cr€LJrnoB rroBapennofi conr{ vrnvr caxapa.
3. Ourrrrr no ua6nroAeHl{ro rerrnoBoro pactuzpeHus. riuoB, xll4rocrefi ra

radp4rrx ren.
4. Onpe4eneHrre [aBnenkrfl. Bo3lyxa n 6annoue urnpkrrla.

5. Ourrmr, AeMoHcrptrpyrcUue 3aBucr4Mocrb AaBJreHuf, Bo3Ayxa or ero
o6r eiua rr HarpeBaHnfl. vrlrvr oxJlaxAeHrrt.

6. flponepxa rrlrlore3u runefinoit sasvrcuMocrr4 AnuHbr cron6zr<a nsrAKocrLr

B Tep MOMeTp r4rre cKor,r Tpyo Ke oT TeMrr ep aTypbr.

7. Ha6ruoAenze Ir3MeHeHZr nHyrpennefi oHeprlru reJra B pe3ynbrare
Tennolepep.a.u.v n pa6orrr BHeruHrrx cr4Jr.

8. tr4ccre4onaHr4e .aBfleHu.f, rennoo6ueHa rrpu cMerurrBaHkrkr xoroAnofi Ll

ropxvefi BoAbr.

9. Oupe4eneHlle KorluqecrBa rerrJrorbr, rronf{eHHoro soAofi ilpvr
reuno o 6 rueHe c H arp erbrM Meriuurr4qe cKr,rM rlunr4 HAp oM.

r o. Oup e4eJreHr4 e yAermnofi reuno eulcocrr4 BerrlecrBa.

tt. I4ccteAoBaHrre rp oqecca r4cnapeHr4q.

rz. Oupe4eneHrre orHocrrreJrbHofi BJraxHocrlr Bo3Ayxa.

r s. Oup e4eJreHr4e yAenurofi TerrJrorbr rrJraBJreHrr fl rrb4a.

Par4e"rr 7. S.uenrpuqecKue r{ MarHr{THbre flBJreHrrfl.

9nexrprasallrrfl ren. [na po4a 3JreKTpkrqecKux 3ap.rrAoB. Bsauvro4eficrsue
3apffI{eHHbIX Ten. 3arcou Kynona (sanzcuuocrr crrJrbr B3ar{MoAeitctsufl.

3apffKeHHbIX TeJI or Belr4irr4Hbr 3apfAoB r4 paccroflHLrr Me)KAy renanau).



SnercrpuuecKoe [one. HaupxxeHHocrb gJreKrpr4qecKoro ronf,. flpunqrnu
cylep rro3 vrr\krvr sreKTpr{qe cKrrx nonefi (lra rcaue crB eHHo M yp orne).

Hoczrenz 3neKTpr4qecKvx 3ap.rrAoB, Snenaenrapnuft gneKTpr4qecrzfi 3apfl,A.

Crpoeurae aroMa. llpono4uzru v Ar{oJreKTprrKr4. 3arcon coxpaHeH7r.rr
3reKTpr4qecKof o 3ap fl.Aa.

Snenrprnvecrzfi ToK. Ycrosu-s cyu{ecrBoBaHufl greKTpuqecKoro ToKa.
trIcroqnuxu rrocro-f,HHoro roKa. leficrvux greKTpr4qecKoro roKa (rennonoe,
xl4Ml4qecKoe, MarHl,Irnoe). 3nexrpuuecxzfi ToK B )KrrAKocrrx I{ ra3ax.

SnerrplrvecKa.l qenb. Cvna ToKa. SrerrpzuecKoe Harrp{xeHrre.
ConporznneHl4e npoBoAHuIra, V4enbHoe co[porr{BneHkre BerqecrBa. 3arcos Oua
Anfl flacrKa IleIIu. flocne4onarenbHoe u [apaJrJrenbHoe coeALrHeHLre
rrpoBoAHr4KoB.

Pa6ora v MolrlHocrb sneKTprzqecKoro roKa. 3axon lNoynr-JleHrla.
SnerrpzuecKl4e I{eru z uorpe6vrrerrr4 oneKTplrqecrofi oHeprr4r4 n 6rrry. Kopomoe

' 3aMLIKaHIIe.

llocro.qHurre MarHkITbI. Bsauvro4eficrnue [ocro.sHHbrx MarHLrroB.
Maurztroe [one. Maruursoe rroJre 3errnu u ero 3HaireHkre Arr )Krr3Hz na 3eune.
Ourrr 3pcre4a. Marnzrnoe IIoJre oleKTpktqecKoro roKa. flpuuenenze
3neKTpoMarHI,IToB B TexHI4Ke. {eftcru4e MarHr4THoro [onrr Ha rrpoBo4Hr{K c roKoM.
Snerrpo4BllrareJlb rrocro-sHHoro roKa. l'IcuonrgoBaHrre gneKTpo.qszrarerefi B

TexHr4qecKkrx ycrpoficrsax r4 Ha rpaHcnopre.
Onrrrur (Dap a4ex. 9.nnenve oneKrpoMaruzruofi LrH1yKr\kru. flpanzno Jlenqa.

3ner<rporeHeparop. Cuoco6u nonyreHr4r eneKTplrqecrcoft oHeprzu.
3nexrpo c r a:grr\vru na n o g o 6 soB JIf, eMbIX kr cro qHr.rKax gH eprLI 14.

fenoncmp&quu.
1, Snerrpzearlr{.f, Ten.

2. fna po4a sneKTpuvecKlrx 3ap.rIAoB r{ B3ar4Mo4eftcrnue 3aprxeHHbrx reJr.
3, Vcrpoficreo u AeficrBr4e sneKTpocKorra.

4. Sner<rpocraruqecK afl vrH1ynr\vfl .
5. 3axou coxpaHeHrr.rr 3JreKTpr4qecKux 3aprAoB.
6, llpono4nkrKvr v ArrorreKTprrKr4.
7. Mo4enzpoBaHrre cr4JroBbrx tptrufi oneKTplrqecKoro rron.fl.

B. I4cro.rHzKur nocro.trHHoro roKa.
9. [eitcrnnxDreKTpr.rqecKoro roKa.
10. Snercrpu.recKrafi ToK B r{r4AKocrr4.

tt. fagonrrftpaspxg.
tz. WzvepeHr4e evlrbr roKa aMrrepMerpoM.
r : . tr4s vrep eHkr e sneKTpr4qe cKo ro H a[p.sxeHr4.rr B orrbrM erp oM.
t+. Peocrar rr Maril3rrH conporusileuuil
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t s. Bsazl,ro.uefi crsue nocro.rrHHbrx MarHuroB.

t-0. MoAenupoBaHrre HeBo3MoxrHocrr4 pa3AeneHr4r rronrccoB MarHr4Ta.

rz, Mo4enrrpoBaHze MarHrarHbrx uolefi [ocro.rrHHbrx MarHrrroB.
18. Orur 3pcre4a.
19. MarurzrHoe loJre roKa. 3nenrponlarHr4T.

zo. flefrctBrre MarHrrrHoro rrorr.f, Ha rrpoBoAHraK c roKoM.
zr, Sner<rpoABrrrareJrb rrocrof,HHoro roKa.

zz. Wc c rieA o B aHrr e flB rreHtrfl, oneKTp o Marnuur ofi r{HAyKrlrru.
23, Ourrrur Oapa4ex,

2+.3aeucuMocrb HarrpaBlreHur LrHAyKrIr{oHHoro roKa or ycnonufi ero
BO3HIIKHOBEIJKTfl.

zs. 3ner<rporeHeparop rrocrorHHoro roKa.

JladopamopHue padomu u onbtmw.
r. Ouuru rro Ha6nro4enzro oneKTpr43arlvu reJr zH4yrcqraefi u npu

COIpLIKOCHOBeHI{H.

2, llccreAosaHkre gefrcrnun sneKTpuqecKoro uoJrr Ha rrpoBoAHrrKlr vr

Ar{3neKTpr4Kr4.

3. C6opra I{ rlpoBepra pa6orrr 3neKTpkrtrecrofi qelz rrocro,rrHHoro roKa.
4. Izlsuepeuue u perynr4poBaHr4e crrJrbr roKa.
5. I4suepeuure r4 perynupoBanue HanpffKeHufl..

6. Irlccne4onankre 3aBrrcktMocrr4 cr4Jrbr roKa, r,rAyrrlero rrepe3 pe3ucrop, or
c o rrp oTr4 B rreHuf p e3rrcTop a kr lJanp flxeHkr.rr Ha p e3rrcTop e.

7. Ourrru, AeMoHcrpr4pyroilIr4e 3aBr4cLrMocrb gneKTpLrqecKoro

cotlpoTrrBneHI4fl. npoBoAHI4Ka oT efo AJrr4Hbr, IJIOIIIaALI nollepeqHoro
c eqeHr4.rl vI Mat epvana.

8. flponepr<a npaBr4na cflo)KeHlrf, uaupxxeur,rfi rlpu [ocJreAoBareJrbHoM

coeAr4HeHrrtr AByx pe3r4cTopoB.

9. flpoeepra npaBvrna AIrfl crIrIbI ToKa [pu [apzurneJrbHoM coeAr4HeHrrrr

pe3HcTopoB.

ro. Onpe4eJIeHIre pa6oru 3[eKTpvqecKoro roKa, r4Ayrrlero qepe3 pe3r4crop.

rr. Oupe4erreHl4e MoIIIHocrI4 3[eKTpr4qecKoro roKa, elr4erreuofi Ha

pe3r4cTope.

12.I4caileAoBaHrle 3aBucllMocrrr cr{Jrbr roKa, rrAyrrlero qepe3 raMlorrKy, or
Hanpfx(eHz.s Ha Hefi.

r:. Oupe4eJreHr,re KIIA HarpeBarem.
14. I4a c neA o B aHrle MarHr4THoro 83 arr MoAefi crn u.a rro crorHHbrx MarHkr roB.
ts, I4syvenrae MarHarHoro rroJr.fl rrocro.rrHHbrx MarHpIToB npvr vrx

o 6r e4zu e :rrvrlr vr p a3A en eHr{r4.

to. IzlccneAoBaHrle Aei,tcrr.un oneKTpr{qecKoro roKa Ha MarHrrrHyro crpenKy.
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17. Ourrtrr, AeMoHcrpklpyroqve 3aBr4cr4Mocrb clrJrbr B3alrMoAeficrsufl,
KaTyIITKpI C TOKOM lI MafHI4Ta OT CI{JIbI TOKa 14 HarIpaBJIeHU.f, TOKa B

KaTyuKe.

rs. Llsyreywe geitcrBtrfl, MarHI'ITHoro noJrf, Ha rrpoBoAHr{K c roKoM.

rs. Koucrpyl{poBaHue rr Ia3)n{enue pa6orbr grreKTpoABkrrareJrfl .

z o. I4s na ep eHr{ e KIIA o Jr eKTp o ABr4 FareJrb no fi ycraHoBKrr.

zt. Ourtrrr rro rrccJreAoBaHkrro flBrreHurfl. grreKTpoMarnzrnoft rrHAyKrIZu:

uccneAoBaHr{e vglreneuufi 3HaqeHl4.f, u HarrpaBJreHV.rI I4HAyKIIrroHHoro

TOKA.

9 KIACC

PasAeil 8. Mexanuqecnue flBJreHr,rr.

Mexanz.IecKoe ABIlrKeHlre. MarepzaJlbHa.lt Tor{Ka. Czcreua orc.r€ra.
OrnocureJrbHocrb MexaHr4qecKoro ABu)Konvrfl. Panuouepnoe [p.f,MoJrr4uefinoe

'ABrDKeHLIe. HepannoMepHoe rlpf,Monr{nefinoe ABr4xreHlre. CpegH.rr.rr rr MrHoBeHHat

cKop o cTb Te Jra rrpr{ Hep aBHoMepHo M ABrrx{eHLr rr.

Ycropenze. PanHoycropeHHoe rp-sMonusefiuoe ABkrx{eHrre. Cno6oAHoe

naneHr4e. Ouurrr fanune.g.

PaeuouepHoe ABrDneHr4e ro oKpyxHocrr4. llepzo4 kr qacrora o6paqenux.
Jlvt:r'efr:r'as Lr yrnoB af, cKop o crrr. I{enrp o crp e MrrreJrbHo e ycKop eHr.re.

llepnrrfi 3aKoH Hrrorona. Bropofi 3aKoH Huorona. Tpernfi 3aKoH HrroroHa.
flpuuqnn cyn epno3 vrrJvrv avrn.

Cuna ylpyrocru. 3axon fyrca. CurrarpeHLrs: cvrarpeHufl, cKoJrblxeHr4fl., cvrrra

TpeHI4-rr IroKo.f,, Apyrkre BrrAbr TpeHkrr.

Cuna r.rrxecrll Lr 3aKoH BceMr{pHoro r.rrrorennfl. Ycr<opeuue ceo6oAHoro
rIaAeHkI.rI. [nzxeuue rrJraHer BoKpyr Coruqa. llepnax KocMprqecKar cKopocrb.
HesecoN{ocrb rr neperpy3Krr.

PasHoeecr4e Marepraanurofi TotrKr4. A6conrorno rndpAoe reJro. PasHosecue

reep4oro reJra c 3aKpe[nennofi ocbro BparrleH?r.a. MoNaeHT ckrJrbr. I{enrp rfl}Kecrrr.

tr{vruynrc rerra. Izlsl,reueuze r4Mrrynlca. IrluuyJrbc crrJrbr. 3axon coxpaHeHlrfl

T,IMIIyJII c a. Peaxrue Ho e ABr{x(eHrae.

Mexanu.recKa.fl pa6ora vr MorrlHocrb. Pa6ora cr4rr r.rrxrecrrr, )mpyrocrr4,
TpeHr,rr. Csxsr oHeprvr4 z pa6orur. llorenqvarrbHafl. oHepru.rr rerra, rroAH.rrroro HaA

rloBepxHocrbro 3eMJrrr. llorenquaJrbHaf, 3Heprrrfl cxarofi flpyx{rrHbr. KzneruqecKafl
oHeprr4.t. Teopeir,ra o KrrHerkr.recKofi gHeprrrz. 3axon coxpaHeH[rr MexaHu.recKofi

3Hepfr4r4.

feuoncmp&quu.
1. Ha6nroAeHr4e MexaHr{qecKoro ABr4xeHI4.rI TeJra orHocr4TeJrbHo pa3Hbrx ren

orcqera.
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2. Cpannenr,re uyrefi I4 TpaeKTopuilt ABkrmeHLr.rr oAHolo r4 Toro me reira
oTHOCT{TeJrbHO pa3Hbrx ren orc.rera.

3. I4slreperu{e cKopocrr4 r4 ycKopeHr{.f, rrp.flMonvnefinoro ABt4x{eHurr.
4. Irlccne4onaHr4e rrprl3HaKoB paBHoycKopeHHoro ABrDKeHLr.s.

5. Ha6nro4eHpre ABkDKeHkrfl. Terra uo oKpyx(Hocrr,r.

6, Ha6nro4eHl,Ie MexaHI,IqecKrIX xueuufi, npor4cxoAf,rrlr4x B cr4creMe orc.r€ra
<Tenexra> npu e€ paBHoMepHoM u ycKopeHHoM ABrrxeHrrlr
orHocr4TeJrbHo xa6unera Su:zru.

7. 3asuczxaocrb ycKopeHtrfl. Terra or Maccbr rena u 4eficrnyrorqeft Ha Hero

CI4JIbI.

8, Ha6nro4eHrre paBeHcrBa cr4Jr rrprr Bsavrlno4efi crn vru rerr.
9. I4slaeHeHr4e Beca reJra ilpH ycKopeHHoM ABrDKeHr4r{.

r o. flep e4arra 14 Mrrynb c a npr4 83 ar4MoA e itcrsvkr r e L
r r, flp e o 6p a3 o B aHrl n o:rreprurv rp rr 83 auMoAefi crsz vr r err.

r2. CoxpaHeHr4e raMrrynbca [prr Heynpr oM B3auMo4eficrnuz.
1 3. C oxp aHeHr'r e rrMrrynb c a upz a6 c o JrrorHo ylpyroM 83 aLrMoAe itcrsuu.
r+. Ha6nroAeHr{e peaKTraBHoro ABIDK eHvrs.

15. CoxpaneHrre MexaHkrqecnofi 3Heprr4r4 upz cro6oAHoM na4eHnvr.

ro. CoxpaneHlle MexaHl,Iqecrofi 3Heprr4ur npr4IBr4xenuvr reJra uoA AeficrBr4eM
rpyxr4Hbr.

Jla6opamopHwe p&6omat u onwmu.
t. KoucrpyupoBaHlae rpaKTa AJr.rr pa3roHa r{ Aanlnefiruero paBHoMepHoro

.4BIIXeHI4.[ IIIap I4Ka kIJII4 TeJIeXCKII.

z. Onpe4eneHrre cpe4uefi cKopocrrr cKoJrbx{eHr{f, 6pycra r4nvr p;Bu)Ke:aur.

ruapr4Ka rro HaKJToHHoH rrJrocKocTrr.

3, Oupe4eneu[s ycKopeHr{r reJra rrprl paBHoycKopeHHoM ABu}Kouuu rro

HaKJroHHofi nnocrocru.
4. tr4ccneAoeaHr4e 3aBr4cr{Mocrrr nyrz or BpeMeHLr rrpu paBHoycKopeHHoM

ABr{x{eHr4z 6es HaqaJrbHofi cxopocrz.
5. flpoeepra rr4rrore3br: ecrvr rpu paBHoycKopeHuoM ABil)KeHrru 6eg

na.rarlHofi cKopocrlr rlyrr.I orHocf,Tcq KaK p.rrA neqdrurrx qLTceJI, To

COOTB eTCTByIoIUne I]p oMe)KyTKI4 Bp eMeHLI OAI4HaKOBbI.

6. Irlccne4onanare 3aBkrcr{Mocrrr cr4rlbl TpeHkrr cKoJrb)KeHlrf, or cI{JIbI

HOpMilJrbHof o AaBJreHr4f, .

7 . Oupe4eneHr4e noe$QuqrreHTa rpeHkr.rr cKoJrbx(eHr4.rr.

8. Oupe4eneHr4e xecrrcocru rpyxr4Hbr.

9. Oupe4eneHrre pa6orrr cr{Jrbr rpeHrrf, rrpu paBHoMepHoM ABkr}KeHrrvr rerra
rro f opr{3oHTtrJrbHor{ noB epxHo crr4.
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ro. oupe4eneHkre pa6ornr crrJrbr yrrpyrocrkr rrpv uo4r€vre rpy3a c
I4 C IIONb3 O B AHIIEM HEIOABI.IXHOf O I4 TIOABKI XTHOIO 6rrOKOS .

rr. Tlsy.reHrre 3aKoHa coxpaHeHlrfl gHeprr{kr.

ParAe"rr 9. MexanuqecKrre rcole6anllfl rr BoJrHbr.
Kone6 areJlb Ho e ABI4xeHrre. O cno sHbre xap aKT epvcrvrKr rone6anzfi : u epuo4,

qacroTa, aMrIJIkITyAa. Marenaarruecnufi ra upyNurr:nrtit MaflTHuKvr. flpenpaqeHlre
gHeprrrr4 nppr Kone6 arenrnoM ABr4)KeHrrrl.

3aryxaroque xone6aHu.s. Brruyx4eHHbre xone6anlr.fl. Pegonanc.
Mexanz'IecKl4e BorIHbI. Ceoficrsa MexaHuqecKrrx BoJrH. llpo4ournrre u
uolrepeqHble BoJrHbI. fitmrua BorrHbI vr cKopocrb ee pac[pocrpaHeHuf,.
Mexanz.IecKue BoJIHbr n rnep4ovr reJre, ceficMz.IecKl,Ie BoJIHrI.

3nyx. fpounocrb 3ByKa 14 Bblcora roHa. Orpaxeur4e 3ByKa. trInSpasByK kr

yrrbrpa3ByK.

feuoucmparquu.
1'. Ha6nro4eHI4e Korle6auufr. Ten rroA Aeficrszela ckrJrbr r.rrlKecrlr u cvrrbr

yrrpyfocrr4.
z. Ha6nroAeHr4e Konelauuir rpy3a :aaHtrrukr Ha rrpynerHe.
3. Ha6nro4eHpre BbrHyxAeHHbrx rone6anzft u pesouaHca.
4. PacupocrpaHeHlIe rrpoAonbHblx rr ronepeqHbrx BoJrH (na uo4enu).
5, Ha6nroreHlre 3aBkrcl{Mocrr{ Bblcorbr 3ByKa or qacrorbl.
6. Axycruue cxvrit pe3oHaHc.

Jfa6opamopHwe pa6omot u onwmw.
L. Onpe4eneHl{e qacrorbl Lr [epr4oAa rone6anvfi MareMaruqecKoro

MA.'ITHT4KA.

2. Onpe4eneHlze qacrorbl rI neprzoAa xone6aH ufi ttpyxuHHoro MaflTHVKa.
3. trIccle4onaHtre 3aBI4crIMocrI4 nepnora Konela;rtvit rroABerxeHHoro K Hrrrr{

fpy3a oT Anr4Hbr IJVLTVL.

4. I4ccte4onaHl{e 3aBrrct4Mocrrr [epuoAa Kone6auuit rrpyxltHHoro Ma.rrrHrzrKa

oT Maccbr r*py3a.

5. llponepra He3aBI4cI4MocrI4 rrep?roAa rone6anzfi rpysa, rroABerueHHoro K
HIdTId, OT MaCCbr !pFa.

6, Onmrt, AeMoHcrplrpytoql4e 3aBrrcr{Mocrb rrepr4oAa rone6anzfi
IIpy)KI4HHOfO Ma.trTHI4Ka OT MaCCbr rpFa v xecrr<ocTz rrpyx(LrHbr.

7 . llsrvrepeuue ycKopeHr4.rr ceo6o4uoro naAeHr4r.

Pa:ge"u 10. 9nenrpoMarHrlTHoe rroJre r,r 3JrenTpoMarHrrrHbre BoJIHbr.
SnexrpouarHl4THoe IroJre, SnerrpouarHr,rrHbre BoJrHbr. Cnoficrsa

3rIeKTpoMarHrITHbIX BOJIH. Llkana orleKTpoMarHrrrHbrx BoJrH. I4cuonrsoBaHr{e
oneKTpoMarH?rrHbrx BoJrH Intr coroBofi ce.ssz.
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9nexrporvrarHvrrlrrafl npupoAa cBera. Cropocrr cBera, Bonnonrre csoficrna
cBeTa.

fetworucmpaquu.
1, Csoficrsa grreKTpoMarHrrrHbrx BoJrH.

z. Bonuonrre ceoftcrna cBera.

Jfa6opamopHue padomu u onffimu.
1. Vlzyteuvte cnoficrB gJreKTpoMarHr4THbrx BonH c [oMorrlrro uo6unbHoro

rene$oHa.

Pasler 11. CseroBbre flBJreHrrq.

Jlyreeax MoAenb cBera. I4croqnuxn cBera. llp.arvronznefiHoe
pacrpocrpaHeHl4e cBera, 3arMeuz.f, Connqa z Jlynrr. Orpaxenue cBera. flnocroe
3epKaJro. 3ar<on orpaxeHrr.rr cBera.

llpenouneHl4e cBera. 3ar<on [penoMrreHr{r cBera. flonnoe BHyrpeHHee

orpilKeHI4e cBera. IzlcnonsgoBaHl4e rroJrHoro BHyrpeHHero orpDKeHr4r B

O[TI4qECKI4 X CBETOB O,IIAX.

IIuusa. Xo,q nyrefi B nr4H3e. ourz.recKa.f, cr4creMa Soroanuapara,
Ml{KpocKoua u reJlecKorla. fnag KaK orrrrrqecKar crrcreMa. Enusopyxocrr vr

AiLnbHo3opKocTb.

PasroxeHue 6enoro cBera B crreKTp. Onrrru Hrrorona. Cnoxenve
cneKTpanbHbrx uBeroB. [ucnepcu.rr cBera.

fetworucmpaquu,
1.. llpxuonunefinoe pacnpocrpaHeHrre cBera.
2. Orpaxenr4e cBera.

3. flonyvenze uao6p axur^uit B IIrrocKoM, BorHyro 14 BhrrryKnoM 3epKalrax.

4. llpenolrneHue cBera.

5. Ouru-recKzfi cneroso.{.
6. Xo4 nyuefi n co6uparoulefi JrrrH3e.

7. Xo4 nyuefi n paccerzuaroqefi nr4H3e.

8. llonyueruEe rzso6paxennfi c [oMorrlbro nr4H3.

9, llpranqrau Aeftcrsra.fl dtoroauuapara, MrrKpocKorra rr reJrecKorra.

to. Moaenb rrriBa.
tt. PagnoxeHrre 6enoro cBera B crreKTp.

rz. flonyreHkre 6enoro cBera rrpra crroxe:rttrtr cBera pa3Hbrx UBeroB,
Jfa6opamopHwe pa6omw u onwmw.
L. IzlccneAoeaHue 3aBrrckIMocrl4 yfrra oTpalKeHr{r cBeroBoro nfra or yfrra

TIAilEIIKTfl..

2. Izlsyteuue xapaKreprrcrkrK zso6paxeHrrfl npeAMera B rrJrocKoM 3epKaJre.

3. Irlccne4onaHl{e 3aBrrclrMocrll yrJra rrpeJroMJreHu.rr cBeroBoro [y.ra or yrna
rra4ellvrfl Ha rpaHr4rle (Bo3Ayx-cTeKno)).
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4. flonyrenrae nso6paxerruit c roMorrlbro co6uparorqefi Jrr4H3br.

5. Onpe4eneHl,Ie cporycnoro paccro.rr:rtvrfl Lr onrr4qecKofi cunrr co6upaloqefi
JIT4H3bI.

6. Ournrr ilo pa3nolKeHrrro 6enoro cBera B crreKTp.
7. Onrrrrr rlo BocilpuflTvrw IIBera rrpeAMeroB rrplr ux na6nro Aenvru qepe3

rlBeroBbre Qznrrprr.
Pasaer L2. KnanroBbre flBJreHrrfl.

ourrru Pesep0op4a u nJraHerapHa{ MoAerrb aroMa. Mo4enr aroMa Eopa.
trlcuycraul4e rr rIorJIoII{eHrre cBera aroMoM. KsaHrrr. Jlznefiqarrre crreKTpbr.

Pa4uoarcu4BHocrb. AnrSa-, 6era- r,r raMMa-A3n) {eHr{x. Crpoenkre aroMHoro
sIPa. Hyxnonuax MoAenb aToMHoro f,Apa. Irlsorourr. Pa4uoaKTLrBHbre

rp eBp arqenux. llepkr oA ronyp acna1a aroMHbrx r4ep .

-fl4epurre peaKuI,II4. 3axonr,I coxpaHeHr4fl, 3apflroBoro r4 MaccoBoro qucer.
SHeprzx cBf,3l4 aroMHbIX tAep. Csssr Maccbr rr oHeprr4n. PeanrIW cLrHTe3a Lr

' AeneHr4fl fl.g.ep.llcroqnuKr{ 3Hepruu Conuqa rE ssesA.

flgepruax 3HeprerzKa. [eitcryua paAr{oaKTr4BHbrx vr3lyrlgHvria Ha }Kr{Bbre

opfaHu3Mbr.

femoncmpaquu.
1. Cuexrpq ?r3nfreHr4.rr 14 rrourorrleHrrr.
z. Cnexrprr pa3nlrrrHbrx ra3oB.

3. Clerrp BoAopoAa.

4. Ha6nro4eHr4e rpeKoB B KaMepe Buntcona.
5. Pa6ora c.rerqzKa vroHustrpyroulrlx ualyreuuft .

6. PerzcrparJufl. vsnytreHrlr rrprrpoAHbrx MrrHepaloB Lr rrpoAyKToB.

JladopamopHue pe6omw u onumw,
1. Ha6nro4eHrre crrJroruHbrx tt tuHefi'rarblx crreKTp B kr3rrweuurfl,.

2. I,Iccne4oeaHlre rpeKoB: I43MepeHr4e oHeprrlr4 qacrLrubr rro ropMo3HoMy
nyrl4 (uo drororpa$zxnr).

3. tr4svrepenve paaaoaKrr{BHoro drona.
ffonropnreJrbHo-odo6uaroutufi uo4y.ilr.
flonropzreJlbHo--o6o6rqaroqufi vro4ynb rrpeAHa3HaqeH An.rr ckrcreMarvrsa;qizttr

v o6o6qenzx npeAMerHoro coAepxaHu.fi kr oubrra Ae.f,TeJrbHocrr{,
nprao6perennoro rrpll I43y{eHvrvr Bcero Kypca Szslrr<ra, a raKx(e Anlt rroAroroBKkr K

ocHoBHoMy rocyAapcrBeHHoMy sK3aMeHy rro $usuxe Arrfl o6yraroqvrxefl,)
nrr6paeurlrx oror yre6nrrfi rpeAMer.

llpu r,rsyreHvrrt AaHHoro Moryflr peanrr3yrorcfl vr crrcreMarn3?rpyrorcfl BrrAbr

Ae.arerbHocrl4, Ha ocHoBe Koropbrx o6ecueqr4Baerefl Aocrr4x{eHrle npeAMerHbrx 14

MeranpeAMerHblx rlJraHrrpyeMblx pe3ynbraroB o6yvenzx, $opruurpyerc;r
ecrecTBeHHoHayqHa_fl fpaMoTHocTb: ocBoeHkre Ha)^{Hbrx MeToAoB uIccneAoBalf,klfl.
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flBneHrrl4 rlpupoAbl I4 TexHrrKkr, oBnaAeHHe yMeHr4f,Mkr oluflcHrrb Qzsuuecrue
flBlreHLrs, npI{MeH.'I.'I non) {eHHbIe 3HaHr4fl, peIXaTb 3a4ArilL B TOM TIPICJIe

KarrecTBeHHbre II SKcrrepIIMeHTiLrrbHbre.

llpznquul4aJlbHo Aef,TenbHoctmrfi xapaKrep AaHHoro pa3Aena peanrr3yerct
3a c'rer rolo, tITo o6yrarorqveafl BbIIIoJrH.trroT 3a\alF.ufl., B Koropbrx I4M

rrpeAnafaeTcr:

Ha ocHoBe uonlrqeHHblx suaHufi pac[o3HaBarb vr Ha]n{Ho o6r.scHs6
Susrzuecxve -sBleHr4.rr B oKpylKaroqefi rpr4poAe r4 [oBceAuesHofi xr43Hr4;

IzcnoJlb3oBarb HayqHble MeroAbr HccJreAoBaHrrf, Szsuvecrrrx rBJreHzfi, n tovr
qucjle A[.s trpoBepKr4 rrrrrore3 r4 nonrreHr4tr Teoperr4qecKux BbrBoAoB;

o6t.scH.f,rr HafrHble ocHoBbI naz6onee BamHbrx 4ocrzxenzfi coBpeMeHHbrx
TexHoJloruit, uartpuMep, [paKTl4qecKoro Hcrronb3oBa[vrfl. pa3nzqHbrx r4crorlHkrKoB

3HepfI,II4 Ha OCHOBe 3aKOHa npeBparqeHvrfl r,r coxpaHelJufl Bcex r43BecTHbrx BLTAOB

3Hepfrrrr.
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fITAHI4PYEMbIE PE3YJIbTATbI OCBOEHIIfl fIPOIPAMMbI IIO
OI43LIKE HA I/POBHE OCHOBHO|O OEIUEIO OEPA3OBAHII'I

I4syrenne Slr:zrra Ha ypoBHe ocHoBHoro o6ulero o6pasoBaHnfl, HanpaBJreHo
Ha AocrlDl{eH[e rvqHocrHbrx, MeranpeAMerHbrx 14 rrpeAMerHux o6pasoBareJrbHbrx
pe3yJrbTaToB.

B pesynrrare I{3) {eHvrfl c[rasurra Ha ypoBHe ocHoBHoro o6rqero o6pasoBaHurfl
y o6yraroueroc.q 6yayr cQopnazpoBaHbr crreAyrourre rurqHocrHbre pe3yrrbrarbr B

qacTu:

. 1) rrarprror[rrecnoro BocrrrrraHrrfl:

. - [potBJIeHlIe LIHTepeca K I4cTopI4I{ I4 COBpeMeHHoMy cocTO.rrHL[O pOccuficrofi

Qusu.recnofi nayrcz;

o - I{oHHocrHOe OTHOIITeHLIe K Aocrrr}KeHLLflM pOcczfrCxzx yrdnrrx--QraSzroa;
. 2) TPAXqAAHCKOIO II AYXOBHO.HPABCTBEHHOTO BOCIIIITAHIIfl:

' o - roroBHocrb K aKTLIBHoMy Yracrvfio n o6cyx4eHkrvr o6ulecrneHHo 3HaqlrMbrx
u 3TuqecKl4x upo6neu, cBt3aHHbrx c [paKTkrqecKr4M rrpr4MeHeHueM

AocrrDreHuir $nzuxvr;
. - oco3HaHl4e BDKHOCTI4 MOp€LrrbHO--3Tr4qecKux rrpr4HrlzloB B AerrenbHocrl4

yueHoro;
. 3) 3crerl{qecKoro Boc[r.rraH[q:
. - noclpkrflTkre scTerl{qecKklx KaqecTB Qzszuecroft uayru: ee rapuoHHqHoro

rlo cTp o eHzr, cTp of ocTI4, ToqH o cTI4, rraKo HI4qHO CTII ;
. 4) IIeHHocrrI HayrrHofo rro3HaHrrfl:
o - oco3HaHl4e IIeHHocTI4 $uera.recrcofi HayKLr KaK MorrlHoro LrHcTpyMeHTa

lo3HaHI4t Mvrpa, ocHoBbI pa3BLrrlrfl. TexHoJroruit, naxuefiruefi cocraBJlf,rorqefi
Kynbrypbr;

. - pa3Bvrrvre nay.firofi nro6osFlareJlbHocrr4, rrHTepeca K krccJreAoBarelrcrofi
AerrenbHocTrr;

. 5) SopuupoBaHnq KyJrbrypbl 3AopoBbq vr sMorlrroHaJrbHoro
6.rrarouo.rryqufl:

. - oco3HaHrre IIeHHocrkI 6esouacHoro o6pasa )K?r3Hr.r B coBpeMeHHoM
TexHoJrorl{qecKoM MI4pe, Ba)KHocTLI rrpaBrrrr 6egOuacnorO rroBeAeHlr.f, Ha

TpaHcnopre, Ha Aoporax, c DJIeKTpLrqecKkrM 14 TerrlroBrrrra o6opyAoBaHrreM B

AO MarXHr4X yCnOB r4.rrx ;

o - cQopruzpoBaHHocrb HaBbIKa peQnerczz, [pr,r3HaHrzre cBoero lpaBa Ha

ourkroKy rr raKoro xe upaBa y Apyroro qeroBeKa;

. 6) TpyAoBoro BocrIrITaHuq:

. - aKTI4BHOe y{aCTIAe B pellreHkrrr [paKTr{qecKr4x 3a\aq (r paMKax ceMELr,

o6pasonarenurofi opranLrga\Lrv, ropoAa, rpar) TexHoJrorz.{ecKofi vr



corlr4zurbHofi HalpaBneHHocrr,r, rpe6yrorqzx B ToM qUCJre n szszuecrux
zuauvtit;

o - I'rHTopec K [paKTI4qecKoMy I43yqeH[Io upoSecczit, cyxzayHbrx c Susurofi;. 7)3noJroruqecnoro BocrrrrraHrrfl:

' - opI{eHTaIIV.s Ha nprrMeHeHl4e Slrsuuecrl4x 3HaHrrfi gnn pelreHlr.rr 3aAarr B

o6nacrz or<pyxarorqeft cpeAbl, nJraHrzpoB a:akrfl rrocryuKoB vr orIeHKr4 krx
B 03 Mo)KHbrx rro c Jr e gcrnvit Ar.r o Kp yx{aro qefi cp eAbr ;

. - oco3HaHrre rno6alrnoro xapaKTepa oKonorkrrrecKux upo6neu rn uyrefi zx
perrreHr4.rr;

. 8) aAarITaIIuI{ K l{3MeHqlouuMcfl ycJroBr{flM corlrraJrbnofi u npupo4nofi
cpeAbr:

. - uorpe6nocrr Bo B3aI'IMoAeitcreuu rrpz BbrrroJrHeHr{kr I4ccneAoBarrnit kr

rIpoeKToB Qzszuecnoft HarlpaBneHHocrrr, orKpbrrocrb orrbrry Lr 3HaHr4rrM

Apyft4x;

' - tIoBbIrueHLIe ypoBH.[ csoefi KoMnereHTHocrr{ qepe3 [paKTr,rqecKyro
ACqTEIIbHOCTb:

. - uorPe6nocrr n SopnnrapoBaH:akr HoBbrx zuauuit, B ToM qucfie QoprraynnpoBarb
wrek4 froHf,Tr{f,, fl{Irore3bI o Qusv.recKr4x o6rexrax n flBrreHuflx:

o - oco3HaHkIe 4e$uqrzros co6crseHHblx zuauuit z KoMrrereHTHocrefi s olracru
EId3L4Irt!||;

' - TIJIaHI{poBaHkIe cBoelo pa3BLrTLIfl B upzo6pereHurkr HoBbIX $usuvecrzx
suaHtrfi:

o - CTPOMJIOHLI9 AHanu3VpOBaTb II BbIf,BJIf,Tb B3aI4MOcB-a3U [p[pOAbI, O6qecrna u
SKOHOMI4KI{, B ToM qucre c r4clonb3oBaHr4eM Qzszuecrux zuartui1'

' - oUeHKa cBolIX l:eitcrskrfr c yrerorra Brrurfl:rtr4fl. Ha oKpyx(arotqy* cpeAy,
B o3Mox{Hux rno 6anbHbrx uocne,ucrszfi .

METAfTPEAMETHbTE PE3yJrbTATbr

B pe3yrlbrare ocBoeHl4.r nporpaMMbr ro Susuxe Ha ypoBHe ocHoBHoro
o6urero o6pasoeaHkrfl. y o6yvarorqeroctr 6yayr cclopvrrEpoBaHbr MerarrpeAMerHbre
pe3yJILTaTbI, BKJIIOqaroque IIO3HaBaTeIIbHbIe yHIlBepCaJrbHbIe yre6nue yeitCrnux,
KoMMyHIlKarIaBHbIe yHl4BepczubHbre yre6nue Aeitcrsu4 perynflTurBHbre
yHr4BepcaJrbHbre yre6Hrre geitctyttx.

ff osuae areJrb Hbre yHrrBep c aJrb Hbre yue6 nue 4efi crn ur

Eagonsre JrorrrqecKue leficrBuq:
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o BbI.[BJIf,Tb kI XapaKTepI43OBaTb CyIqeCTBeHHbIe IIpI43HaKpr OorerrOn
(xnneuzfi);

o )cr&HoBJII4Barb cylqec eeHHrIfi [prr3HaK rnacczQuKarJvrkr, ocHoBaHrlrr Ant
o 6 o 6qeu krfl rr cp aBH eHrrf, ;

r BbI{BJr.[Tb 3aKOHOMepHOCTkI V rrp}TvrBopeqr4.f, B paCCMaTptrBaeMbrX QarraX,
AaHHbIX r,r ua6nro4eHrrflx) orHoc.trqr4xcr K SusuuecxrrM f,BJreHvrflM;

r BbI.flBrLflTb [pvqkrHHo--cleAcrBeHHble cB.f,3LI [pI4 lrcfreHvrvr @n:zuecrux
xP'rekrvrft u IrpoqeccoB, AeJIarb BbrBoAbr c r4cuoJrb3oBaHueM AeAyKTIrBHbrx
I4 I4HAyKTI{BHbIX yMo3aKnroueuzfi, BblABrrrarb rr{rrore3br o B3ar,rMocB fl3flx

@ us uu e c rc vrx B e ntruv* ;
o c&MocrotreJlbHo nH6upam cuoco6 perneH?rs yre6noft SHszvecr<ofi

sallaqLr (cpanueHrre HecKoJIbKI,IX Bapr4aHToB perxeHua, nrtlop narn6onee
loAxoA.arrlero c yuerou caMocro-flTerrbHo BbrAeneHHbrx Kpr4Tepzen).

Easonrre uccJreAoB areJrbcKrre Aefi crBufl :

o I4CrrOJIb3oBaTb Bonpocbl KaK I'IccneAOBaTenbCrcuit. r.rHCTpyMeHT rro3HaHlr.f;
. rlpoBoI.vrrb rlo caMocrorreJrbHo cocraBneHHoMy [naHy orrbrr, necnoxnrrfi

$rzszuecrzfi gKcrrepI{MeHT, ne6onruroe uccJreAoB a:rtyre ftusu.recrcoro
flBNEHVTfl.:

. OUeHI4BaTb Ha IpIIMSHHMOCTb u AOCTOB9pHOCTb

n onyqeHHyro B xo,q e r{c cn eA o B aHufl. rrJrr4 SKcrrepLI M gHTa;

r,ruQopruarlurc,

. caMocro.[TeJlbHo SopvrynnpoBarb o6o6qeuvrfl. vr BbrBoAbr rro pe3yJrbraraM
up o n e4enH oro n a6nro4eHr4r, orrbl T a, r4cc ileAoB aHr{.f, ;

. tlpofHo3lIpoBaTb Bo MoXHoe Aanrnefiruee pa3BLrTkre Qusu.recrux
npousccoB, a raKire BbIABI4rarb rrpeArroJroxteHrr.s o6 zx pagBuryrvr B HoBbrx
ycrloBr{.rrx r4 KoHTeKcTax.

Pa6ora c nnQopvraquefi:
. rIpkIMeHtrTb pa3nuqHble MeroAbr, r4HcrpyMeHTbr r4 3arrpocbr npu [orrcKe r{

or6ope zuQopvrawrvr krlur AaHHbrx c yrerovr rpeAJrox(ennofi yre6nofi
dr us uu e cr< oir. za1auu;

. AHAJrr43IIpOBaTb, CI4cTeMaTI43I{poBaTb LI vlETeprrpeTr,rpoearr nn$opMarlurc
p aslr4irHbrx Br4Ao B ra $ opira np eA craB JreHrr.rr ;

. caMocro.[TeJrbHo err6uparr o[TkIM€urbHyro Qopry [peAcraBJreHr4.rr

rznQopuaqrau v kIrInIoorpl4poBarb pe[raeMbre 3a1awr HecJro)r{HbrMr4

cxeMaMr4, Ar{alpaMMaun, uuofi rpaQuxofi kr rrx KoM6uuaquxvtu.
KounryuuKarrrBHbre yHr{BepcaJrbHbre yvedurre gefi crnur :

. B xoAe o6cyN4eHvrfl yre6uoro Marepr4arra, pe3ynbraroB na6oparopHbrx
pa6or kr rrpoeKToB 3aAaBarb Borrpocbr rro cyqeorBy o6cyN4aeuofi reurr u
BbrcKa3brBurb vr4ev, HarleJreHHbre Ha peureHkre 3a4al{v uI uoAAeplKaHr4e

6naroxenarenbHocrz o6ruenz-fl :
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couocTaBfi.flTb cBoII cyx(AeHl{t c cy}KAeH?IflMlI ApyflIX )^IacTHI4KOB

Arluurora, o6napyxl4Barb pa3fluqve I4 cxoAcrBo uosr'rqufi ;

BbrpaxaTb cBolo ToqKy 3peHl{f, B yCTHbIX t4III{CbMeHHbIX TeKCTaX;

o ny6luqHo upeAcraBJr.rrrb pe3yJrbrarbl BbIrIoJIHeHHoro Qusuuecroro orIbITa

(ercueprzMeHTa, I{ccneAoB anvrfl', upoerra) ;

r fIoHI4M&Tb vI ucIIoJIb3OBaTb npelIMyIIIeCTBa rouan,qnofi

r4l1r4BvrnyarlbHofi pa6oru npz perreHl4l{ KoHKperHOfi Qzauuecnofr

upo6nevmt;

rrpr4Hl{MaTb I{eJIlI COBMeCTHOU Ae-flTeJIbHOCTlI,

ro ee AocTr{xeH?Iro: pacflpeAerr.fiTb poJlrr'

pe3yrrbrarbr coBMecrHofi pa6ornr, o6o6ularb MHeHu.s HecKoJrbKrIX JIroAeu ;

BbrrroJrHflTb cBoro qacrb pa6oru, Aocrllraf KaqecrBeHHoro pe3ynbrara rlo

cBoeMy HarrpaBneHprro 14 KoopAtIHI{pyt cBorr l:eirarBvrfl' c ApyrI'IMI{

qreHaMu KoMaHAbI;

. orleHr4Barb KaqecrBo cBoero BKnaAa s o6qufi [poAyKT rlo Kpl4Tepvfl}.4.,

caMocTo'TeIIbHocsopvryrrkIpoBaHHblM}rqacTHvIKaMvIB3auMoAeitcrsufl,.

P ery.tnruB HbIe yHrIB ep caJr bHbI e yv e6nu e Aefi crBufl

perueHI4LI

peIueHI{LI

. caMocro.rrrerrbHo cocraBJr.f,Tb anropklTM pellreHus. Svtzuuecrbft gal.a'slv vilu

nJraHa r4ccneAoBaHvIfl. c yrerou I4MeIOUII{XC' pecypcoB 14

B o 3 M o xtHo Cr efi , ap ryM eHTup o B aTb IIp eA JIaraeM bI e B ApLIAHTuT

o [oJrilrb err6op n 6pam orBercrBeHHocrb 3a perueHl4e.

C auonourp oJIb, 3MorIrIoH aJIbHbIfi rIHTeJrJr eKT :

o [3B&Tb aAeKBarHyro oUeHKy cvrryar\vwr u ilpeArlararb rrJIaH ed uguenelF.krfll

o o6r.f,cHqrb npuqr,rHbr AocrrlxreHr4t (He4ocrr,rNeulrr) pe3yJlbraroB

Aef,TeJlbHocrrr, AaBarb oIIeHKy upuo6pereHnouy oIrbITy;

o BHocHTb KoppeKTuBbr B Ae.flTenbHocrb (n rou tII{cJIe B xoA BbITIoJIHeHLIfl

dtusrzuecroro uccJIeAoB anv:fl. tIilU upoexra) Ha oCHOBe HOBbIX

o6cro.flreJrbcrB, r{3MeHr4Brrrvrxes. curyaqvrfi' ycraHoBJIeHHbIX ouH6oK'

B O3HT4KIUI4X TpyAHOCTefi ;

. oueHI4BaTb CooTBeTcTBIIe pe3yJlbTaTa IIe[u u ycJIoBt4.[M;

opraHrr3oBblBarb AerlcrBrlfl
o6cyN4arr rpoqeccbl PI

CannoopraHl{3aurlfl:
o Bbrf,BJr.rrrb rrpo6rreMbr B nfl,r3HeHHbIX I{ yre6nrtx cvrrya\uflx, Tpe6yrcql{x

ArIfl p elxe :rttrg. qv3vrqe oKLIX zuatrvu;
. opI4eHTI4pOBaTbC.f, B pa3[nrIHbIX IOAXOAaX npvIlJflTufl'

(uu4vrcugyaJrbHoe, nprrHrrr,re perxeHr4rr B ppyn11e, 11pLIHflTVIe

rpyuuofi);

COOCTBEHHbIX

peureuufi;
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cTaBrrTb ce0fl Ha MecTo Apyfofo qenoBeKa B xoAe clopa krrrLr A?rcKyccuu
Ha HayqHyrc TeMy, rroHrrMaTb MoTrrBbr, HaMepeHr4r 14 Jrorr{Ky Apyroro;
rrpr43HaBarb cBod rrpaBo Ha orur46Ky rpkr perreHr4r4 Susuuecrvrx 3a4a'u vnv
B yTBepxAeHLIf,X Ha Ha) IHbIe TeMbI I4 TaKOe X(e [paBO ApyIOrO.

IPEAMETHbIE PE3ynbTATbr

K roHqy o6yrenrax n 7 nnacce HpeAMerHbre pe3yJrbrarbr Ha 6agosoM ypoBHe

AonxHbr orp ax{arb c Q opnrrapoB aHHo crr y o 6yrarcrrluxc.rr yvrenufi :

r I4C[IOJIb3OBaTb IOHtTLI-f,: Suszvecxue XI,IMI4qECKI,IC flBJIEHI4'.

Ha6[roAeHr4e, oKcnepr4MeHT, MoAgJrb, rrrrrore3a, eArrHkrrlbr Qusuuecrux
Berrurrr{H, aroM, Moreryna, arperarHbre cocrofllakrfl BerrlecrBa (rnepAoe,

)KrrAKoe, rasoo6pasnoe), MexaHrlqecKoe ABLDr(eHVe (pannouepHoe,

HepaBHoMepHoe, np.sMonzHeIIHoe/, TpaeKTopl/Ltt, paBHoAeIIcTByIoqas

QI"j.Ira) 4eSopvraqu.a (ynpyrax, rracrr4qecrcax), HeBecoMocrb,

coooqarcuuec.fl cocyAbr;

pa3[Hqarb .rrBJreHrr.a (ara$Sysr4-s, TerrJroBoe ABrDKeHr4e qacrr4rl BerrlecrBa,

paBHoMepHoe ABr,DKeHrre, HepaBHoMepHoe ABI4xeHLre, vrHepr\Lrtr,

B3ar{Moleitcrsve reJr, paBHoBecue rnep4ux reJr c saxpeuresuoft ocbro

BparrleHr{.fl, lepeAaqa AaBneHkrfl rrep4urraz TeJIaMI4, xfl4AKocTf,MI{ LT

ra3aMrr, arMocQepHoe AaBJreHr4e, rrJraBaHr4e reJr, rrpeBparquaufl

MexaHlrqecrofr euepruu) no olr4caHlrro nx xapaKTepHbrx cBoficrB 14 Ha

o cHoBe orrbrroB, AeMoHcrpr{pyrorrlkr x AaHHo e S uszuecroe tBrreHlle ;

o pscrro3HaBarb [porBJreHrre u3yqeHHbrx $usuuecrux ssneuuir B

oKpyx(aroqeM Mlrpe, B ToM rrrrcJre Sur:vuecxue flBlre:avrfl. B rlpl4poAe:

rrpr4Mepbr .{BrrxeHrrr c pa3nr4qHbrMt4 cKopocr.rrMLr B xusofi z nexznofi
nprrpoAe, Aeficreze cr{Jrbr rpeHu;r B rrpzpoAe vr rexHr{Ke, Blrvrfllr^ue

aruocQepHoro AaBrreHvrfl ua xusofi opraHrr3M, rrrraBaHvre prr6, pbrqarl,r B

TeJle r{eroBeKa, rrpr4 sToM rrepeBoAr4Tb rrpaKTr4qecKyro 3allalqly n yre6nyro,
B brA en.rrrb c yrq e crB e HHbr e c B o ft crB a (up r,rs n ar u) $vrzvrue c Kr4x tn rr.elr^uir;

orrrrcbrBarb ?r3f{eHnrre ceoficrBa reJr u Qr,rsuuecKkre rBJreHu.f,, rrcrroJrb3ytr

drzsuuecrcze Be[krrrr4Hbr (vracca, o6r0u, rrJrorHocrb BerrlecrBa, BpeMf,,

rryTb, cKopocTb, cpeAHfl.rr cKopocTb, ckrrra ylpyfocTk\ cvrJla Tf,xecTl{, Bec

Terra, avila rpelrrvrfl, AaBrreHr{e (rnep4oro reJra, )KIrAKocrI{, taza),

BbrrarrKrrBaroua.rr cvrrra, MexaHzqecxar pa6ora, MolqHocrb, rrlreqo cIlJIbI,

MoMeHT cr4Jrbr, roeSQuqrreHT rroJre3Horo geitcrvvtx MexaHI43MoB,

KzHernrrecKafl u noreHrlkranbHas, oueprur), [pr4 orrvrcanuu rIpaBI4JIbHo

TpaKToBarb Sr,rszuecrczfi cMbrcJr r4crroJrb3 eMbIX BeJIuquH, vrx

o6osHa.reHn.f, Lr eArrHrrqbr Qzsrauecrr4x BeJrrrrruH, HaxoAI4Tb Qopvrynu,
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cBt3blBarolrlkIe AaHHyIo ftI43nqecKyro Benr4rrr,rHy c Apyrr4Mvr Berru.uvrHay1vr.,

crp o 14 Tb rp asznvr Lr 3)^{eHHb rx saBvrcrrMo crefi Quszve cxrax B enr{qr4H ;
xapaKTepkr3oBarb csoficrsa reJr, suszvecxue .rrBJreHrrtr vr npoqeccbr,
rrcnonb3y{ npaBzrna cJroxreHr4.rr czl (n4onr o4nofi npxvrofi), 3aKoH fyra,
3aKoH flacxalx, 3aKoH Apxravre4a, ilpaBkrrro paBHoBeavfl. pbrqara (6nora),
(3OJIOTOO rIpaBI4nO)) MexaHr,rKkr, 3aKoH coxpaHeHr{.fi MexaHlrqecrofi
sHepfr4Lr, npr groM AaBarb crroBecHyro sopuynzpoBKy 3aKoHa vr

3 arrr4cblB aTb elo MaTeMaTIr q ecKo e Bbrp alceHr4 e ;

o6r-scHsru SzszuecKrre flBlre:ntrfl, rrpoqeccbr z csoficrBa reJr, B ToM qkrcJle
pr B KoHTeKCTe Crrya4nit [paKTr4KO-Opr4eHTUpOBaHHOrO XapaKTepa:
BbI.flBJItrb [pzrlr4HHo--cneAcrBeHHbre eBflgvr, crpoLrrb o6r.scHeH ue vs l -2
roruqecKl4x IIraroB c onopofr sa I-2. I43yqeHHbrx csoficrna QzszuecKprx
xn neuufr , S ras rave cr<r4x 3 aKoH a 14 nkr 3 aKo HoM epHo crr4 ;

perrrarb pacueruue 3a!.a-c^v B I-2 Aeficrsns, vcrroJrb3yf, 3aKoHbr u
Sopuynrr, cB.fl3bIBaroIIIkIe $z:zvecrze BeJrr{qrrHbr: Ha ocHoBe aHaJrLrga

ycrloBrl.a 3a\aqkr 3a[I4cblBarb KparKoe ycJroBrre, lo.qcraBn rru SzernuecKkre
BeJrr{qr4Hbr B Qopuynu v [poBoArrrb pacuerrr, Haxolr4Tb cfrpaBoqHbre

AaHHbIe, neo6xo4uMble An-f, pelueHl4.rr 3a1aq, orleHr4Barb pe4nr4cruqHocrb
ilonyreHHofi Qzsu.recroft B enr4qr{Hbr;

pacno3HaBarb upo6nerrau, Koropbre Mo)KHo perurrrb rrpu rroMorrltr

Qnsuuecttux MeroAoB, B orrzrcaHvrvrrccJreAoBantrfl.BbrAeJr.rrrb rrpoBeptreMoe
npeArrono)KeHr4e (rrauoresy) t pv3rr4qarb vr r4HTeplperr{poBarb
uolyrenurrfr pe3ynbrar, HaxoAHTb orun6xv B xoAe ofrbrra, AeJrarb
BbrBoAbr rro efo pe3ynbTaTaM;

rlpoBoAraTb orrbrrbr rro na6nro4enurc SrEsuvecrczx
Qnsu.recxux csoficrn reJr:

rrp eArronolreHr{r, co 6rap arl ycraHoBKy
QopnrynupoBarb
r43 rrpeAno)KeHHoro o6opy4on a:rtvrfl,

ssreHuir. vrlru

rrpoBepreMbre

3arrlrcbrBarb xoA orrbrra u Qopvrynr{poBarb BbrBo.4br;

BbIfIOrIHtrb rrp.flMbre I{3MepeHkI.s paccro.fiHl4.rr, BpeMeHLI, MaCCbI TeIra,
o6r€ua, cktJIbI vr reMrlepaTypbl c krcrronb3oBaHr4eM aH€ulofoBbrx u
qzQpoarrx upz6opoe, 3arr[cbrBarb rroKunaHr4rr upu6opor c yr€rorr,r
saAaHHofi a6conrornoft uorpeurHocrrr zsuepenuft ;

npoBoArrrb r4ccJIeAoBaHI4e 3aBr4cr,rMocrr4 oAHofi Qzsu.recrofi BeJrr{q?rHbl or
Apyrofi c I{cIIoJIb3oBaHI4eM np-rrMbrx usuepenzfi (:aruczuocrr4 ryrkr
paBHOMepHO .qBIDKyIUeIOcf, TeIIa OT BpeMeHIrt ABLIX9HLIf, TeJIa, CI4nbI

TpeHI{f, cKoJrbx{eHrr.u oT Beca Terra, KaqecTBa o6pa6orxr4 uoBepxuocrefi ren
II He3aBIICkIMocTII CI4IIbI TpeHI4.{ OT IIJIOIIIaAI4 COIpIIKOCHOBeHLI.fl TeJI, CI{JIbI
yrlpyrocrlr or y4nvrlueHvrt npylKrrHbr, Brrr€urKr4Baroqefi cuuu or o6r€vra
uorpyxennofi 'racrv relra rI or rIJIorHocrkI )KkrAKocrl,t, ee gegaBI4cLIMocrI4
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or rrJrorHocrrr reJra, or rrry6r4Hbr, Ha Koropyro [orpy)KeHo reJro, ycJloBr4fi

rrJraBaHrz.rr reJr, ycJroBufi paBHoBecrlf pbrrrafa ll 6noros), yracrnoBarb B

nnaHr4poBauvrv yreonoro r4ccrreAoBaHvrfl, co6uparr ycraHoBKy Lr

BbrrroJrHsrb kr3l/epeHnfl, cneAyr npeAJrox(eHHoMy frnaHy, sraxcuponaD

tIpoBoAIlTb KocBeHHbIe I43MepeHr4.rr Susuvecrux Berurrr,rH (nnoruocu
BelrlecrBa )KI4AKOCTT4 kr rBepAOrO TeIrA, Cvrra rpeHrrq cKorrbx(eHtul,

AaBneHrre Bo3Ayxa, Bbrr€urKrrBaroilIa-s cvrlra) 4eficrnyrorqax Ha

uorpyxeunoe B )KI4AKocrb reJro) rcosQQzqlreHT rroJre3Horo 4eitcrr,ut
npocrbrx iuexanzsrron), cneAy.fi lpeAnoxeHHofi LrHcrpyKrlr{u: rrphr

BbITIoJIHeHkIkI usuepeuuft co6uparr oKcnepr{MeHTiurbHyro ycraHoBKy vr

B bIqI4 crrfl Tb 3HaqeHr4e r4 cKo M ofr e erl4.IraHrr :

o co6nroAarb rlpaBl4na rexHI4Kr4 6esonacHocrr4 upu pa6ore c na6oparopHbrM
ooopyAoBaHr4eM;

yKiBbrBarb rrprrHur{nu 4eficrP,u'^ tpu5opoB Lr rexHuqecKr4x ycrpoficrn:
Becbr, TepMoMerp, Ar{HaMoMerp, coo6ularoqr4ec.fl cocyAbr, 6apovrerp,
pbrqar, rroABrrxHstit vt HelroABrrxgufi 6lor, HaKJroHHat [nocKocrb;
xapaKTepr.r3oBaTb rrpHHuurnbr aeitcrnut r{3rreHHbrx upz6opon Lr

TexHrrqecKl4x ycrpoficrn c onopofi Ha I{x orrkrca]Hvrfl. (n roM r[rcJre:

rloAlrrzrrHr{Krr, ycrpoficrno BoAonpoBoAa, rkrlpaBrru.recrzfi Ilpecc,
MaHoMerp, BbrcoroMep, nopmneeofi Hacoc, apeoMerp), ucuonr gy fl, 3Hankrfl

o csoftcrrax SrzsraqecKlrx -flnreHufi u neo6xolLrMbre Szazuecxue 3aKoHbr

II 3aKOHOMepHOCTH;

rrpr{BoAr4Tb rrpr.rMepbr (uaxo4uD ranSopvraqraro o upzuepax)
rroBce.uHesHofi[paKTuqecKoro r{clorrb3oBaHrrfl. dusuuecrux zuauuit B

)III43HI4 Ans o6ecueqeH?Iq 6esouacHocrr4 upra o6parqelkrkr c uprz6opaMvr vr

TexHkIr{ecKrrMI4 ycrpoftcrBaMv\ coxpaHeHr.rf, 3AopoBb.rr kr co6nroAenu.s
HopM sKorrorktqecKoro noBeAeHrr.rr B oKpyxarorqefi cpeAe;

o ocYqecrBrltrTb or6op I4croqHIzKoB r,rnoopuaqnu B Irlnrepnere B

cooTBeTcTBkrvr c 3aAaHHbIM fror4cKoBbrM 3arrpocoM, Ha ocHoBe rrMelolllkrxcfl,

sHaHuft v uyrevr cpaBHeHrr.fl pa3nuqHbrx krcrorrHuKoB BbrAeJr.f,Tb

wn$opnaallZo, Koropa.a flBrrflerafl [porr4Bope.rueofi Lrrvr Moxrer 6rrrr
HeAocroBepuofi;

. klcrorb3oBarb upkr BbrnoJrHeHrrz yre6urrx sakaHufi. Ha) rHo--[orryJrfpHyro
rlI4Teparypy Szenvecrcoro coAep)KaHr4f,, cilpaBoqHbre Marepkr€trrbr,

pecypcbl cerz I4nrepHer, BrraAerb npv euavrr KoHcrreKTupoBaHvrfl. Tencra,
npeo6pa:oBaHrrf, zuQopna\Lrurvrs o4uofi sHaKosofi cr4creMbr B Apyryn;

pe3ynbrarbr uonyrennofi
rlpeAnoxeHHbrx ra6nzu u
I4CCneIOBAIJIdfl;

3aBl4cr{Mocrkr Qu:rauecrux Be[zrruH B BrrAe

rpaSzron, AeJrarb BbrBo.qbr rro pe3yJrbraraM
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ocHoBe 2-3 vwoqHrlKoB unSopvaryuu $nzwrecKoro coAepxaHu.rr, B ToM
rrr4cle nyorr4qHo AenaTb KpaTKr4e cooor{eHkrfl, o pe3ynbTaTax [poeKToB
r4rrvr yre6nrrx uccneAoBanwtit, rtpu 3ToM rpaMorHo
r,rsyvennrrfi uon.f,rprfrHrri arrapar Kypca Qzsraru,

AonxHbr orpaxarb cQoprrr,rpoBaHHocrr y o6yraroquxcr yueuufi :

BbrcryrrJreHrae rrpe3enraquefi ;

O TIPI{ BbIIIOJIHEHIIII YUE6TTTX IIPOCKTOB VT I{CCJIEAOBAYUilI PACNPEAEJI.flTb

o6.flgaHHocrur B lpyurre B coorBercrBru4 c rrocraBJreHHbrMr4 ga1a,rravrvr,

cJIeArrrF 3a BbrrroJrHeHrreM rrJraHa Aeficrnnfi, aAeKBarHo orleHl4Barb

co6crseHHrrfi BKnaA B Ae.f,TerrbHocrb rpyrrnbr, BbrcrpalrBarb

KOMMYHI.IKATKTBHOE B3AI4MOAC%TCTNUE, }^IKITbIBA' MHEHLIE OKPYX{AIOUILTX.

K ronqy o6yreHux n 8 rc.uacce npeAMerHbre pe3ynbrarbr Ha 6agoso\,r ypoBHe

ucrorlb3oBarb rroHfltr4fl: Macca u pa3Mepbr MoneKyn, TelJIoBoe AB?rx(eHLre

aTOMOB IzI MOneKyII, afperaTHble COCTOflHIdfl. BOIIIOCTBa, KpI4CTtUIILIqOCKZO I4

anropSnrre reJra, nacuuleuurrfi vr HeHacbrrrleHnrrfi trop, BJralKHocrb

Bo3Ayxa, TeMrreparypa, BHyrpeHH.rrf, oHeprur, rertnosofi ABlrrareJrb,
oneMeHTapurrfi enerrpuqecrufi 3ap fl.[,, oneKTpLtnecKoe rroJre, rrpoBoAHrrKLr

Ir ArroneKTprlKr{, rocro.f,HHrtfr enexrpzqecruft ToK, MafHurHoe none;
pa3nr4rrarb .rIBJIeHrrr (reuroBoe pacruzpeHlre 14 clnarr4e, TefrJrorrepeAaqa,

TeIIJIOBOe paBHOBeCr{e, CMarrVrBaHVIe, Kallkrnnf,pHble tBJreHLIg,, UCtIapeHI{e,

KoHAeHcarIr4r, frrraBrreHrre, Kpr{cruurnusar\krfl, (ornep4enauue), Kr{rreHr4e,

TerrJro[epeAaqa (rernonpoBoAHocrb, KoHBgKrIr4.f,, rasnyrenze),
orreKTpr43arJvrfl. TeJr, B3ar4MoAeficruve 3apflIon, 4eficrBr4.rr gneKTpuqecKoro

ToKa, KoporKoe 3aMbrKaHrre, B3araMoAsitctsue MaTHLIToB, 4eftcrnze
MafHraTHOfO trOJI.fl Ha IpOBOAHTTK C TOKOM, SJIeKTpOMarlrrlzTHafl. UU4y<qZX)

ilo olkrcaHr4ro vrx xapaKTepHbrx cnoficrn vr Ha ocHoBe orrbrroB,

AeMoHcrpkrpyrculr4x AaHHoe dluszue cro e .rrBreHr4e ;

pacrro3HaBarb rrporBJrgHrre rr3)AreHubrx Qusuuecrcux ssreHufi B

oKpyx(arcureM MZpe, B ToM qr4crte Qnsuuecrcze .rrBJreHrrr B rrpr4poAe:

rroBepxHocTHoe HaTDKeHrre v KarrurrJurpHbre flBrrelJvrfl. B rrptrpoAe,

KpracraJrnbr B rrpr4poAe, r43ny{eHr4e Coluqa, 3aMep3aHrle no4o0vron,

MopcKr4e 6pusrr, o6paaonaHr4e pocbr, TyMaHa, vrnefl,, cHera, greKTpuqecKr4e

f,BJreHHf, e aruocSepe, gJreKTpkrrrecrBo xlrBbrx opraHkI3MoB, MarHr{THoe

rroJre 3evuu, ApefiO rroJrrocoB, ponb MarHr4THoro rroJrfl Anf, )Krr3HLr Ha

3elrne, uonrpHoe cLrflHvre, [prr gToM rrepeBoAr4Tb npaKTr4rrecKyro 3aAaqy B

yue6uyro, BbrAeJr.flrb cyrqecrBeHHbre cBoficrBa (npusuar<vr) $usvruecKllx

o CO3A&BATb COOCTBCHHbIE KPATKIIE TIT4CbMEHHbIE II YCTHbIE COOOUIEHIdfl. HA

IICTIOJIb3OBATb

conpoBoiKAarb

flBnelIvru;
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orrracbrBarb rr3yreHHbre cBoftcrBa reJr u Susu.recKue flBJreHl4.f,, IaclroJrb3yt

Qvsu.recrr4e Beruqunrr (reuleparypa, BHyrpeHHta gHeprlts, KoJIrIqecrBo

Terrrrorbr, yAeJlbHa.f, rennoevmocrr BelrlecrBa, yAeJrbHa.fl TerlJrora

rrJraBrreHr4fl, yAenbHar rerrJrora uapoo6pa3oBankrfl., yAeJrbHaf, TeuJlora

cropaHuq rorrJrrrBa, roeSQrzqrreHT noJre3Horo 4eitcrnvtr^ reunosoft
MarrrrrHbr, oTHocr{TeJrbHar BJrDKHocrb Bo3Ayxa, SneKTpLIqecKrII{ 3aps.A,

avJla ToKa, 3[eKTpuqecKoe HalpriKeHHe, co[poTI4BJIeHI{e [poBoAHuKa,

y,qeJrbHoe conporr4BrreHkre BerrlecrBa, pa6ora v MoIIIHocrb

3reKTpuqecKofo roHa), ilpII ollucaHlru npaBl4JrbHo TpaKToBaTb

Susz.recrczfi currc.tl ucrroJrb3yeMblx BeJrlrrurH, o6osHa-{eHtrfl, kr eAuHTIIIbI

$uszuecrux BerrurrkrH, HaxoAHTb Qopvrynrr, cBt3blBarorrvle AaHHyro

Suszuecryro Benr4rruHy c ApyrrlMr4 Berr[qrrHaMu, crpol4Tb rpaSzxu
r{3yr eHHbrx 3 aB ucr{Mo crefi S usIEuecrux B errnql4H ;

xapaKTepr{3oBarb csoficrea reJr, Susuuecxue rBJreHufl kr npoqeccbl,

r4clonb3yf, ocHoBHbre rroJrox(eHr4-rr MoneKynrpHo--KuHeruqecrofi Teoprrll

crpoeHrrr BerrlecrBa, ilpr{Hqr,rr cyfieprrosvrr\kru uonefi (Ha xauecrBeHHoM

ypoene), 3aKoH coxpaHeHkrfl.3apfl.p.a, 3aKoH Ovra An.f, yqacrKa qenu, 3aKoH

lxoynx-Jlenqa, 3aKoH coxpaHeHr4.rr oHeprrrl{, upu sroM AaBarb

crroBecHyro Qopvrynr4poBKy 3aKoHa Ir 3arrr4cbrBarb ero MareMaruqecKoe

Bbrpax(eHkre;

o6r.scHsm Qzsnuecrue npoqeccbr I4 csoficrsa reJI, B ToM ql,Icrre vr B

Ko HTeKcre c[Tyau vit. np arcu{Ko -opu eHTr{p oB aHHoro xap aKTep a : BbUIBJIfl Tb

npuqr,rHHo-cneAcrBeHHbre eBflgvr, crpor4Tb o6t.gcnenr4e krg 11 roru'recKrrx

rrraroB c ouopofi ua I-2 vrzyueHHbrx cnoficrsa Susuvecrurx rnneHufi,

QII3UqeCKr4X 3aKOHOB r{Jrr{ 3 aKOHOMepHOCTeIT ;

perxarb pacueruue 3a1alvr B 2-3 4eitcrsufl' I{crloJlb3yf, 3aKoHbI vr

$opuynu, cB-s3brBaroruue $usuvecnrle Belrr{qr{Hbl: Ha ocHoBe aHalrkrga

ycnoBr4.rr 3a4aT'v 3alrrcbrBaTb KpaTKoe ycrroBrre, BbrflBJI.[Tb HeAocTaToK

AaHHbrx [ilfl perueHprtr 3a1a.rv, err6upau 3aKoHbI Lr Sopuynlr,
neo6xoAzvrlre anfl ee perrreHlu, ilpoBoA?ITb pac.rerrr v cpaBHrrBarb

rronyreHHoe 3HarreHue drrasrzuecrofi BeJrvrrr4Hbr c rr3BecrHblMu AaHHbIMrr;

pacrro3HaBarb upo6neulr, Koropbre Mo)KHo pelII4Tb rlpu rIoMoIrIu

dlusnvecrux MeroAoB, krcrroJrb3yf, orrucaHr,re r4ccneAoBaHvrfl., BbIAeJI.lrb

rrpoBep-rreMoe npeAnoJloxeHue, oIIeHrrBaTb rlpaBunbHocTb IIopf,AKa

rrp o B eA e HLrfl . Lrc a lre AoB aHLrfl j A e JI arb B bIB o AbI ;

npoBo.qurb orrbrrbr rro na6nroAenuro $usuvecrux .flnneHllfi vrlrkr

Q us zve cxux cn ofi crB TeJr (nauuruxpHbre flBrrelo'r4fl, 3 aBLrcI4Mo crb AaBneHu.a

Bo3Ayxa or ero o6reua, TeMneparypbl, cKopocrrl rrpoqecca ocrblBaHu.l LI

HarpeBaH?r-rr rrpu vanyte:uvrvr or IIBera Irsnyuaroqefi (uornoularorqefi)
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[oBepxHocTkr, cKopocTb krcllapeHLrfl, BoAbr oT TeMrrepaTypbr xLrAKocTpr rr

[noqaAr{ ee rroBepxHocrr{, oJreKTptr3ar\vrfl. TeJr Lr B3akrMoAeficrsue

SneKTpl4qecKr4x 3apflAoB, B3auMo.qeficrnue rrocro.rrHHbrx MarHuroB,
Bl43yttrlr43arJvrfl. MarHr4THbrx nonefi ilocrorHHbrx MarHr{ToB, geitcrr'vtx

MarHkrrHoro rrorr.fl Ha rrpoBoAHr4K c ToKoM, csoficrsa gJreKTpoMatHvrra)

csoucrna orreKTpoABVTaTeIrfl nocro.rrHHoro rora):
rrpoBepf, eMbre rrpeArroJro)KeHux, co1uparb ycraHoBKy Lr3

QopuynupoBarb

o6opy4onaHnfl"- o[r{cbrBarb xoA oubrra r,r $opnrynlrpoBarb BbrBoAbr;

BbIrIOJrHf,Tb rrp.rrMbre kr3MepeHr4.rr TeMrreparypbl, oTHocuTeJrbHor4

BJIa)KHOCTT4 BO3AyXa, CrrJrbr TOKa, Hafrp.rDKeHUr C I4CnOJIb3OBaHkreM

aHiuroroBrrx upr,r6opoB u AarquKon SuauuecKrrx BeJrr4irrrH, cpaBHr.rBarb

p e3ynbrarbr Lr 3 M ep elr.uit c yu€ro u g aAannofi a6 conrourofi uorp errrHo crrr ;
rrpoBoAr{Tb rrccneAoBaHr4e 3aBr{crrMocrr4 o.qHofi Susuuecrofi BeJrI4qI{Hbr or
apyrofi c r4crrorrb3oBaHr4eM rrpflMbrx uevrepenzfi (:arncuuocrr
colpoTr{BrreHvrfl. rrpoBoAHrrKa oT efo AJrrrHbr, [noulaA]r nollepeqHoro
cerreHufl pr yAenbHofo conpoTLrBnelJvrs, BerrlecTBa rrpoBoAHr4Ka, clrJrbr ToKa,

IIAyTIIeTO qepe3 npoBoAHr4K, oT HanpDrceHrrs Ha frpoBoAHr{Ke,

r4acrreAoBa:r'kre rrocrreAoBareJrbHoro u [apartnenbHoro coeAunenzfi
rrpoBoAHl{ron): [naHr4poBarb r4ccrreAoBaHr4e, co6uparu ycraHoBKy 14

BbrrroJrH.rrrb rr3MepeHr4.rr, cneAyf, lpe.qlox(eHHoMy [JraHy, $urcnponarr
pe3ynbrarbr uoryreuuoft 3aBrrcr{Mocrlr B Bvrqe ra6nwJ vr rpaSuron,

A err aTb B brB oAbr no p e3yJrbTaTaM LI c cneAoB alJufl;

npoBoArzTb KocBeHHbre rr3MepeHrl.rr Suszuecxzx BenuqzH (yAenrnas

reunoevrxocrr BerrlecrBa, conporrIBJIeHIze npoBoAHI4Ka, pa6ora Lr

MorrlHocrb gneKTpuqecKoro rorca): nJraHr{poBarb r43MepeHr4fl,, co6uparr
oKcneprrMeHTanbHyro ycraHoBKy, cneAyf, rrpeAnoxeHuofi r,rHcrpyKrlvrv\ vr

BbIII[CI.f,Tb 3HAqEHI4E BE[UqUHbI ;

co6moAarb npaBkrrra rexHktKz 6egonacHocrrr npz pa6ore c na6oparopHbrM

oOopyAoBaHpreM;

xapaKTepr{3oBarb rrpr4 rlrrubr gefr.crnux ?r3yqeHHbrx upra6opon vr

TexHr,rqecKux ycrpoficre c ouopofi Ha vx o'.vrcanvrfl. (n roM qncre:

ckrcreMa ororrJreHr4.rr AoMoB, rrrrpoMerp, napoBa.fl 'ryp6vua, aMnepMerp,

BorrbrMerp, c.rdruzrc DleKTpr4trecxofi oHeprr4rr, DneKTpoocBerr{TeJrbHbre

npz6oprr, HarpeBareJrbHbre DJreKTporpu6oprr (upzvreprr), ener<rprrqecKr4e

npeAoxpaHrTerrv\ 3neKTpoMafHr.rT, 3neKTpoABLIfaTeJrb rrocTo.rrHHoro rora),
r4cnonb3yf, 3HaHrrr o ceoficreax SnsraqecKux ssrrcnvir r,r neo6xoAklMbre

Qr,rsuuecr?re 3aKoHoMepHo crr4 ;

pacrro3HaBarb npocrbre rexHzqecKr4e ycrpoficrna v rr3MeplrreJrbHble

upra6opu ro cxeMaM vr cxeMarrrqHbrM pLrcyHKaM (xz4rocrnufi

npeAJrox(eHHoro
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TEPMOMETP, TEPMOC, fICI4XPOMETP, II4TPOMETP, ABWATEJIb BHYTPEHHEIO

cropaHzr, SneKTpOcKorr, peocrar), cocraBJlqrb cxeMbr gneKTpI,IqecKI4X

qeuefi c [ocneAoBarerlbHblM rr napzurJrenbHbrM coeAuHeHr{eM 3JIeMeHToB,
p a3rrv qa.f, ycJIoB Hbre o 6o gHa.reHr{.tr 9 JreMeHToB greKTplr rrecKLtx qeuefi ;

nprrBoAkrrb rrprrMepbr (uaxo4uG zHfropvraquro o upuNaepax)
lpaKTnqecKoro ucrroJrb3oBaHr4fl su:uuecrux sHaHVfi B noBceAHesHofi
X{I43HI4 4nx o6ecleqeHuf, 6esouacnocrrr upv o6panleHkru c upz6opaMLr vr

TexHr4qecKnMr4 ycrpoficrBaMb], coxpaHeHur 3AopoBbr vr co6ruo4enza
HopM oKororrlqecKoro rroBeAeHrrr B oKpyx(arouleft cpeAe;
ocyuecrBrr.f,Tb uotrcK znsopvraqzu susnuecroro coAepxaHu.f, B

I4nrepuere, Ha ocHoBe rrMerorrlkrxcr sHaHufi kr uyr€vr cpaBHeH?rt

AOIOJTHT'rreJrbHbrx r{croqHr4KoB BbrAeJrf,Tb nH$opvraqr4o, Koropat
flB rrfler c fl np orLrB op e.rus ofi r4nr,r Mo)r(er 6rrrr HeA o cro B epuofi ;

kr c rro Jrb3 oB arb rrp?I BbrrroJrHeH uu yue6ubrx 3 aIaH uit uaymo - -IIoIIynf, pHyro
rrrrreparypy Qzszuecroro coAep)KaHrrf,, cilpaBoqHbre Marepkr€rrrbr,
pecypcbr ceTu Zurepuer, BrlaAerb upu€vravrLr KoHcrreKTr4poBaHtrfl. TeKcra,
up e o 6p a: oB alc.vrfl nnS op nra rJvrv vrs orurofi gH aros ofi c rrcreMbr B Apyryro ;

. co3.4aBaTb co6crseHHrre rrr4cbMeHHbre v KparKrle ycrHbre coo6rqeHux,
u3 HecKonbKr4x zcrorrHuKoB Szszuecrcoroo6o6qax un$opuaquro

coAep)KaHu.fl, B ToM rrr4clle uy6nuuuo lpeAcraBnrrb pe3ynbrarbr
rlpoeKTHou uttvt kIccJleAoBareJlbcKoft 4exrenbHocrr,r, npl{ groM fpaMorHo
rrcuoJrb3oBarb usyreuuufi uouxurfinrrfi arnapar Kypca szsur<u,
c o rrp o B o)K 4urb Bbr cryrrneHr4 e rrp e3 eHraquefi ;

o IIPI{ BbIrIoJIHeHrrI4 yre6Hrrx [poeKToB Lr r4ccneloBa:auit SzszuecHr,rx
npoqeccoB paclpeAeJltrb o6.sgauHocru B rpyurre B coorBeTcrBtrz c
IIOOTaBJIeHHrIMLI 3AI.aqa;l'tv, cJIeAHTb 3a BbIIIoJIHeHI{oM IIIIaHA 

'reficrsuir 
yI

KoppeKTI{poBarb efo, aAeKBarHo orleHr4Barb co6crseHHrrfi BKJra.rI B

A e.[TenbH o crb rpyrrrlbl, B blcrp aLrB aTb Ko MMyHr4Karr4BHo e B3 auMoAeft crnze,
np o.rrBrt-r.s roroBHo crb p a3p eruam rcon Q JrrlKTbr.

K xouqy o6yreur,rx s 9 xracce [peAMerHbre pe3ynbrarbr Ha 6agononr ypoBHe

AOJDKHbT orp axarb c dl opuzpoBaHHocrn y ooyraroulr4xc.f, yvrenufi :

. uclorb3oBarb TIoHf,TIU: CTICTOMa OtCUdta, Mareprriilbnafl. ToqKa,
TpaeKTopkI.f,, OTHOCLITeIIIHoCTb MeXaHI4veCKOIO ABIIIKeHZx, 4eQOpMaIILrf,
(ynpyrax, rIrIacrl{vecra.a), TpeHI4e, rleHTpocrpeMrrreJrbHoe ycKopeHrre,
HeBecoMocTb kI rleperpy3Klz, rIeHTp Trx(ecru, a6conrorno reep4oe reJro,
IIeHTp T-f,)KecTIr rnep4oro TeJra, paBHoBecr4e, MexaHr4qecKr4e rcone6asvts. u
BOJTHET, 3ByK, UnQpaeeyrc 14 ynbrpa3ByK, SneKTpoMafHrrrHbre BoJrHbr,

IrrKilra oJreKTpoMarHI4THbIX BorrH, cBer, 6nzsopynocrb r{ AuulbHo3opKocrb,
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CrreKTpbI IICuyCKaHvIfl. yI uolnoqeHl4fl,, anbqa-, 6era- u IaMMa-II3JIlrlIeHI'If,'

r,I3 OTOrrbI, ,IAepHa.'I 3Heprerl{Ka;

pa3nr{qarb flBrrenvrfl. (panuolrepHoe n HepaBHoMepHoe rIprMoIII{HefiHoe

ABr,rxreHl4e, paBHOycKOpeHHoe ilp-sMonuHefiHoe ABu)KeHLIe, CBO6OAHOe

rraAeHr.re rerr, paBHoMepHoe ABr{nteHI4e rlo oKpyxHocrll, B3al4MoAeitcrsue

Terr, peaKTr4BHoe ABr4)KeHHe, Kone6arenbHoe ABLIxeHue (saryxarcullle I4

BbrHylcAeHHbIe KorIe6aHI{r), pe:onaHc, BorIHoBoe ABrrXeHue, oTpa}KeHkIe

3ByKa, rrp.aMonllHefiHoe pacrpocTpaHeH?Ie, OTpa]KeHue u rrpenoMneHue

cBera, rroJrHoe BHyrpeHHee orpa)KeHl4e cBera, piBJloxeHue 6enoro cBera B

cIreKTp vI cJIOXeHI,Ie CIIeKTpiUbHbIX IIBeTOB, I\I|I9nepcvlfl. cBeTa,

ecrecrBeH1afl. pailvroaKTr4BHocrb, Bo3HrIKHoBeHue nl{Hefiqaroro cleKTpa

r43JrfreHrrx) uo olucaHr,rrc ux xapaKTepHbIX cBoftcrB ?I Ha ocHoBe orIbIToB,

AeMO HCTpr4pyIouII4x AaHHO e Q ZSUUe CICO e fl BneHrre ;

pacrro3HaBarb rrporBrleHrre u3y{eHHbrx Qusuuecrzx flBnelHvrit' B

oKpyXaIoUeM MI4pe (e TOM tlllcrre Qusu'recrue .uBrreHu-f, B IIpuIpOAe:

npr4rrqBbr r,r orrrrrBbr, ABrrxreHrre rrJraHer ConHe.rHofi cucreMbl, peaKTuBHoe

ABUmeHrre )Kr{Bbrx opfaHrr3MoB, BOC[plItTI4e 3ByKOB Xfl{BOTHbIMI4'

3eMneTptceHlIe, CefiCMI4qeCKLIe BOIIHII, IIyHaMI{, 3XO' IIBeTa TeJI'

orrrrrqegKl,re .rrBJreHvrfl. B rrpupoAe, 6zonorlr.recKoe AeficrBl{e BI{AI{Moro,

yrrbTpasuorreToBoro v peHTfeHoBcKofo r43n)^IeHl{fi, ecTecTBeHHbIft

paAr{oaKT4BHbrfi 0o", KocMlrrrecKl4e ny.uv, paA?IoaKTLIBHoe I43Jr}4IeHIre

rrpr{poAHbIx MIIHepaIIoB, AeficTBue paALIoaKTI{BHbIX ll3rryqeHufi Ha

opraHI{3M rlenoBeKa), npI,I sToM IIepeBoAIITb [paKTuqecKylo 3aAaqy B

yre6Hyro, BbrAeJr.flTb cyrqecrBeHHbre cBoficrBa (upusnar<z) Qusu'recKl{x

flBne[ui4;
orrrrcbrBarb r{3yqeHHbre cBoficrBa reJr u $uzvuecKl4e .f,BJIeHrLf,, rrcilonb3yfl

dtusuveclcue BeJII4qrrHbr (cpe4uxr kr MrHoBeHHat cKopocrb reJla upu

HepaBHoMepHoM ABI{}KeHI4I4, yCKOpeHI{e, [epeMeIIIeHLIe, trIlb' yfnoBafl

cKopocTb, cvlra TpeHI4f,, CVIA yflpyfocTl{, cvJJa Tfl)KecTV' ycKopeHze

cBo6o.IlHofo rrag:eHyIfl., Bec TeJIa, I4MIIyJIbc TeJIa, I4MIIyJIbC culIbl,

MexaHr4qecKafl pa6ora vr Morr{Hocrb, rloreHlluzilbuafl' SHeprut reJla,

IIOAH.ITO|O HaA IIOBepXHOCTbIO 3eMIIII, IIOTeHIIUtUIbHAI, sHepfl{f, cx(aTofi

lpyxolHbl, KI{HeTI,IqeCKa.fl SHepflul, IIoJIHa.fl MexaHuqecKafl SHepII4''I,

lepr{OA U qaCTOTa Kone6aHvit, 4nuua BOIIHrI, TpOMKOCTr 3ByKa I4 BbICOTa

ToHa, cKopocrb cBeTa, iloKa3aTenb rIpenoMJIeHI{.fl cpeAbl), flpu orurcaHvrvr

rrpaB7rrbHo rpaKToBarb Qusrauecrufi cMbIcJI I4crIoJIb3yeMbIX BeJruIqI4H,

o6ogna.reHzs vr eAr4Hr{rlbr Qr,rszvecrl4x BeJII4quH, HaxoAI4Tb tfoptuylu,

cB.n3bIBaIoq?Ie AaHHyro Ou3llqecKylo BelutILIHy c ApyrI4MI{ Belruqunall,.'lvI,

crpor4Tb rpa$unu u3) reHHbrx 3aBplcl4Mocrefi Sllszuecnllx BerI{q[H;
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xapaKTepu3oBarb cBoficTBa Terr, szsuuecrue flBrrf'Hvfl vr [poqeccbr,
I4cnonb3yf, 3aKOH COXpaHeHI4r SHeprr{r{, 3aKoH BceMr4pHofo TrroreHzrfl.,
nprrHllrr[ cyrrepno3trr\Lrkr cutr, [pr4Hrlr4rr orHocr{TeJrbHocrLt falrane.r,
3aKoHbI Hrrorona, 3aKoH coxpaHeHvrfl nvrnylrbca, 3aKoHbr orpaxeHtrfl, 14

IIpenoMJreHI4.[ CBeTa, 3aKOHbI COXpaHeIJI.Ifl, 3ApflAOBOTO Lr MaCCOBO|O qUCeJI

rrpvr flAepHbrx peaKrll4trx, [pr{ gToM AaBurb cJroBecHyro $opnaynzpoBKy
3aKOHa 14 3AIrrQbrBaTb ero MaTeMaTlrqecKoe BbrpaxeHkre;

o6r.flcHqrr Srasuuecrue npoqeccbr r.r cnoficrna ren, B ToM qucrre u B

KoHTeKcre clrryar{rafi npar<rnKo-opr4eHTr4poBaHHoro xapaKTepa: Bbr.rrBJr.rrrb

npuqnHHo--cneAcrBeHHbre QBfl3p\ CTporrrb o6r.scHeHze vr3 2-3
fiorl{qecKrrx ruaroB c ouopofi ya 2-3 H3yqeHHbrx csoficrna SraszuecKkrx
xyneuvit, Szauuecrr4x 3aKoHo B vrrrur 3aKoHoMepuocrefi ;

perrrarb pac.refiIbre 3araqJr- (ouuparoqkreafl, Ha cr4creMy Lr3 2-3
ypaBHeHl{ft), racuonb3yfl 3aKoHbI rr Sopvrynrr, cBr3brBaroulue Suenuecrule
BelI4qI4HbI: Ha OCHOBe AHaJTU3A yCJrOBrr[ 3AIArryr 3arrlrcbrBaTb KpaTKoe
ycJIoBI{e, BbIflBJrf,Tb HeAocraro [\ve vnr4 ug6rrro.rHbre AaHHbre, nrr6uparr
3aKOHbr Z frOpuynrr, Heo6xoAr4Mbre Arrf, perueHlrf, frpoBo.{r{Tb pacuerrr z
oIIeHr4BaTb peanvrcT?IqHocTb rronrreHHofo
BENUIII4HbI;

3HaqeHnr Qnrz.recrcofi

paclo3HaBarb npo6neurr, Koropbre MolKHo pelllnrb rrpv noMoullr

$lrsnuecr<zx MeroAoB, I{cnonb3ys ouvcaHr{e zccneAoBalvIfl, BbIAeJItrb
rlpoBepreMoe npeArronoxgHr4e, orleHrrBarb rrpaBrrJlbHocrb noptAKa
NPOBEAEHI4f, I4CCIIEAOBAHKTfl, AENATb BbIBOAbI, IIHTEPIPETVPOBATb

pe3ynbrarrr Ha6lro 1elr.vrit r{ oubrroB;
npoBoArlTb orlblTbr rro ua6nro4enuro Qusuvecnzx xslreHuir vrIrLr

Qzsu'recrux csoficrB TeJr (zsyuenne BToporo 3aKoHa Hrrorona, 3aKoHa

coxpaHeHurr sHepruu, 3aBrlcrrMocrb ueprlo.qa xone6anr,rfi [pyxr4HHofo
Maf,THrrKa oT Maccbl rpy3a u xecrrocTr4 tlpy)KvrHbr LI He3aBrlcr{MocTb oT
aMTIJII{TyAbr M aJrbrx rone 6anzfi , upxiraonznefi no e p aclp o crp aHeHrle cB era,
pa3nox(eHrae 6enoro cBera B cleKTp, usyrrouvre cnoficrn zso6paNeHr{.f, B

frJrocKoM 3epKarre v csofrcrs uso6paxenux npeAMera B co6uparoqefi
rII,rH3e, na6nro4eHr4e clJrorrIHbIX pt rvrueit'rarblx
caMocroqrerrbHo cobzparr ycraHoBKy Lrg

ooopyAoBaHvrfl, orrkrcbrBaTr, xoA orrbrTa

$opvrynupoBarb BbrBoAbr;

rIpoBoArITb rlpll ueo6xo4uMocrl{ cepkrro upf,Mbrx r{3MepeHr{fi, oupe4enxr
cpeAHee 3HaqeHue ueuepxeuofi BeluquHhr (soxycnoe paccro flHvre

co6rzparouqefi rzusu), o6ocronrrsarr eu6op cuoco6a r43MepeHrrrr

(ra:uepureJrbHoro upu6op a) ;

crreKTpoB zslyrenux):
rag6rrro.rHoro na6opa
v efo pe3yJrbTaTbr,
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rlpoBoALITb I4ccJIeAoBankre 3aBuctrMocTefi $zszvecxurx BeJruqrrH c
rlcuoJrb3oBaHl4eM rIp.aMbIX ll3MepeHr4it (zanucrrMocrb rryrv or BpeMeHr4
rIpI4 paBHoycKopeHHoM ABIz)KeHr4r4 6eg na.ranrnofi cKopocrrr, [epr4oAa
rone6anzft uareuaruqecKoro Ma.rrrHrrKa or Anr4Hbr Hvrrvr, 3aBr4ct4Mocr7r
yfJla orpaxeHlffi CBera OT yfJra \a[elJufl. rr yfJra rrpeJroMJreHr4f, OT yfJra
na\envx): [naHrrpoBaTb UrCCneAOBaHzre) caMocrorrenbHo co6upatn
ycraHoBKy, Qzrczponau pe3yJlbrarEr uonyreunofi 3aB[cLrMocrr4

$ra:uvecxr.x BeJrrrqr4H B BurAe ra6nzq z rpaSzxoB, AeJrarb BbrBoAhr rro
p e3ynbTaTaM r4ccneAoB aHrr_rr ;

rrpoBoArrrb KocBeHHbre r{3MepeHr4r Qusuvecrczx BeJrLrqr,rH (cpe4ux.a
cKopocrb kr ycKopeHl4e TeJIa IIpv paBHoycKopeHHoM llBvr>Fie]Hu:fl,
ycKopeHr,re cno6o4noro lira!:eHprfl, xecrr<ocrr [py]Kr4Hbr, roeQ$nqrreHT
TpeHLrfl CKOJTbX(eHr4r, MexaHLrrrecKa.s pa6ora Lr MoITIHOCT6, qacrora u
rrepr4oA rcole6auufi MareMarzqecKoro u [pyx{r4HHofo MasrHrrKoB,
orrzqecKa.f, cLrra co6zparoqefi Jrr{H3br, paAuoaKTnsHrrfi Qon):
rIJIaHIrpoB arb Ir3Me p eHvrfl , co6up arr sKcrrepkrMeHT€lJrbHyro ycraHoBKy rr
BbIrIoJIHtrb kl3MepeHvIfl, cneAyr rrpeAno)Kennofi rrHcrpyKIILrvI, B1';r.qqrcntrb
3HaqeHr4e BerutqkrHbr Lr aHaJrLr3r{poBarb rron) reHHbre pe3ynbrarbl c yr€rorra
s a4aunoft florp errrHo crlr nsnaep eurzfi ;

' co6nroAarb npaBkrnarexHllKrr 6esonacHocrkr npz pa6ore c la6oparopHbrM
o0opyAoBaHueM;

o p?3IIIIYOTb OCHOBHbTe rrpr{3HaKr4 rr3) reHHbrx frr,rsu.recrux nao4enefi:
Marepl4iulbHafl ToqKa, a6colrorno reep4oe reJro, ro.re.rnrrfi I4croqHLrK
cBeTa, nY9, ToHKa.[ JII{H3a, nnaHeTapHa.f, MoAenb aToMa, HyKIoHHa.s
MOIerrb aTOMHOTO flIpA;

o Xap?KTepkr3oBarb rrptrHr{r4rrbr 4eficrnux u3r{eHHbrx upz6opon
TexHr4qecKr{x ycrpollcrn c ouopofi Ha vrx ofrLrcaHr4.rr (n roM qrrcJre:

cIII4AoMeTp ' Aur.{tIKvI IIoJIoxteHI4-f,, paccTo.f,Hllf, V ycKopeHl{f,, paKeTa,
SXOIIOT, OqKI4, fIepI{CKOfI, Qoroauuapar, ortruqecKlre cBeToBoAbr,
crreKTpocKou, Ao3r4Merp, KaMepa Bznrcona), vcrroJrb3yf, 3HaHr4.rr o
CBOIICTBAX Qzsuvecr<ux xweuufi v neo6xo.uzrulre Qzsz.recrue
3aKOHOMepHOCTIT;

I4CtIOJIb3OBarb cxeMbl v cxeMarr4rrHbre pr4cyHKrl r43rreHHbrx rexHl4rrecKr4x
ycrpoftcrn, kI3MepIrreJIbHbIX upz6opoe r4 TexHoJrorr4qecKux 11poqeccoB
lrpu pelueHilz yre6no--[paKTuqecKl4x ga$aq, orrrrrqecKlre cxeMbr IrIrfl
rrocrpoeHvxuzo'paxeuufi B rrJrocKoM 3epKane z co6uparoqefi nurnse;
npkrBoArrrb npvMepbr (naxo4urr zuooplaaqzro o upzrr,repax)
npaKTklqecKoro rrcrloJrb3oBali'krfl Qzsuuecr<zx sHaHzfi B rroBceAHeeHofi
)KI43HII 4n-a o6ecneqeHrrf, 6esouacHocrrr upz o6parrleHLrr4 c upu6op alvrr4 Lr
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TEXHUIIECKT4M'Id YCTPOfiCTBAM.V\ COXPAHEHV,I 3AOPOBb.,I KT CO6IIOAEHI4.f,
HOpM gKorou4qecKoro rroBeAeHr4f, B OKpyI{arcqefi cpeAe;
ocyxlecrBJr{Tb rrorrcK r.rHoopMaqr4r4 sUSZVeCrOro coAep}KaHr4' B
?Inrepnere, caMocro.rrrenbHo Sopuynrapyf, rroracKosrrfi 3anpoc, HaxoAr{Tb
ryrz onpeAeJreHr4t AocToBepHocrr4 rronyqennofi unsopvra \upr Ha ocHoBe
IUIM EIOIIIKIXC.'I 3HAHI4fi Z 4OUOTTHHTEJIbHbIX KI CTOIIHI4KOB ;
I4crlonb3oBarb rlpkt BbIrIoJIHeyvn yte6Hbrx 3aAauzfi nayrHo--[orryJrf,pHyro
nr4reparypy suszuecroro coAepx(aHr4.fl, c[paBoqHbre MarepLrulJrbr,
pecypcbr cerkr ?Inrepner, BJraAerb upzduanarl KoHcrreKTr4poBaHrr.rr reKcra,
np eo 6p as oB aHkrfl. n nS opvra \Lrr4 Lr3 o4nofi sHarco s ofi cr4 creMhr B Apyryp ;
co3AaBarr co6crneHHbre rII4cbMeHHbIe rr ycrHbre coo6rqeHvrfl. Ha ocHoBe
uu0opvraqzz vr3 HecKorrbKr,rx r4croqHrrKoB $zszvecroro coAepl1aHu.r,
ny6nzvHo np eAcraBJurrb p e3 yJrbrarbr np o eKTHo it uru 14 c cJr eAoB arenr cr<oft
Ae-srelbHocTl4, rrpv STOM rpaMoTHo I{cnonb3oBaTb zsyrennrtfi
non.qrzfiHrrft a[Ilapar r43y{aeMofo pa3rena szszru v conpoBo)r(Aarb
BbrcryrrneHr{e npe:enraqzefi c r{eroM oco6enuocrefi ay$Lrropvu
cBepcTHrrKoB.
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