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PAEOIIA.flIIPOIPAMMA

IIo 0I,I3I4Ke c racrroJrb3oBaHlreM

o6opylon aHvrfl, rIeHTpa <<Toqra Pocra>>

10-11 KJracc

Pa6o.raq rporpaMMa no $usuKe cpeAHero o6qero o6pa:onanvfr, rnfl 10-1 I Knacca cocraBneHa Ha

ocHoBe o6pasonaremnofi rporpaMMlr rro $n:zre cpeAHero o6rqero o6pasonanvs. Ha 6asosoN{
ypoBHe, B coorBercrBrrr4 c rpe6oeauvflMrr (Degepamuoro rocyAapcrBeHHoro o6pasonarenbHoro
craHAapraM cpeAHero o6rqero o6pa:onauua (OfOC COO) E H&.ocHone llpunepHoft nporpaMMbr rro

Susrare cpeAHero o6qero o6pasoeanvrslc.a 6asosoN{ ypoBHe.

- IlporpanrMa opr{eHTr.rpoBaHa na YMK f.-f,. MxxzrreBa rruHvrr <,{po$a>:
- (Dusura. Easoerrft ypoBeHb. 10-11 xnaccrr. Pa6oqarr rrporpaMMa K JrraHr.rra YMK f.-fl Marnurena,

M.A. llerposoff/M.A. llerpona,I,Lf. KymaKoBa. - M.: [po$a,2019.
- Orasnrta. Bagoerrft ypoBeHb. 10 rnacc: yue6irnx I f .n. Mrxxuren, M.A. llerpoBa. - M.: ,{po$a,

202r.
- (Dragura. Easosrrft ypoBeHb. 11 Knacc: yue6nur 1f.fl,. Mmuruen, M.A. llerpona. - M.:

[Bo|a,202l.
Mecro [peAMera <<@ra3rarca>>

(DeAepanrHuft 6asuclrrrfi yue6uuft rnan AJIg o6pa:onareJrbHbrx frpexAeHr4ft Poccuftcxofi
(De4epaquu orBoAr4T 68 qacon Ars o6ssareJrrHofo u3freHr4fi (pzsurz na 6asosoM ypoBHe cqmeHr4
cpe,quero (nonnoro) o6rqero o6pasonauufr. us pacrrera 2 yre6nnx qaca B HeAeJrro. Pa6o.{as nporpaMMa
cocraBneHa c freroM pa3nopoAHocrra KoHTr4HfeHTa )r.larrlr4xcf, cpe.uHeft rxKoJrbr. flosrouy oHa
oprreHTr4poBaHa Ha r{3freHr{e $uslrrra n cpe4uefi rrrKoJre Ha ypoBue rpe6onanufi o6ssarerbHoro MprHr4MyMa

coAepxaul{x o6pa:onanrrs. vI, B To xe BpeMt, Aaer Bo3MoxHocrb freHr{KaM, HnTepecyrour,rMcq $u:vroft,
purBr.rBarb cBol,r cloco6nocru npr4 H3)^reHr.rlr Aar{Horo rrpeAMera. Yserraqerrr4e qacoB HanpaBneHo Ha
ycraneHr4e o6qeo6pa:oBareJrbHoft noAroroBKr4, AJrfl 3aKperrneHr.rr reoperr{rrecKprx sHaHuft npaKTrzqecrr4Mr4
yMeHprrMr,r [pr4MeHrrb [onyqeHHbre 3HaHLrr Ha npaKTr.rr<e (peruenue 3araq Ha rrpr,rMeHenue Qzsnqecxlrx
sar<onon) I4 pacmupeHll,a crleKTpa o6pasonaulrt I{HTepecoB f{arqfixcr. B pa6oqyro rtporpaMMy BKJrroseHbr
gJreMeHTbr yre6noft ran$opuaquv. no reMaM ra KJraccaM, flepgrreHb AeMoHcrpa\uir u $ponranlimx
na6oparopnrx pa6or, Heo6xognMbrx Anr (foprr,rupoeaHr{-s yMeHuit, yxazayubrx B rpe6onannffx K ypoBHro
noAforoBKlr BbrrrycKulrKoB craprleft ruronrr.
B 10 rnacce r.r3frarorcr cJrsA).rouue p€BAenbr: <<Mexanura>,
<Moneryn flpna;- (pnsraxa H TepMoAr4HaMrlKa), <SnexrpocrarlrKa)
B uporparurMy Kypca (pusurra 11 rnacca BKJIroqeHo lI3fIeHLIe pa3AeJroB <3nerrpoAr,ruaMr4Ka> (rpoue rervt

<SlerrpocrarllKa) Lr <llocrosHHblfi enerrpuvecruft rox>), <Kole6anus v BoJrHbr>, <Onrura> Lr

<Knanrosas Qn:uxo>, <Crpoeuue Bcenennoft >.

llporparrrua Kypca rpeAycMarpl4Baer BbItIoJIHeHI4e o6sgareJrbHoro na6oparopnoro rparTr{KyMa c
r{crroJrb3oBaHrreM obopy.uonanuq <(To.rKu Pocro>. IIpu errnonueullfi na6oparopurx pa6or rnKoJrbHr.rKri

o6yrarorcx IrJraHI,IpoBaHLIro I4 opraHI{3aIIrIr4 grcrrepr{MeHTa, cr{creMaru3arryrtr pr MeroAaM o6pa6orru
pe3ynlTaron usuepeHraft, cpaBHeHrrro pe3ynbraron usnepennff, rroJryareuHbrx npv oAraHaKoBbrx u
pa3nprqHbrx ycnoBlrrx 3KcrreplrMeHTa, lr Ap. llpt't no.qroroBKe K BbrnoJrueulrrc na6oparopnrx pa6or
yqarquecr caMocrorreJrbuo x3)ru{aror pa3nprrrHbre Borrpocbr, cBf,3anHbre KaK c [poBeAeH]rervr (pu:uvecxoro
3KClepr4MeHTa, TaK r{ C ero coAep)KaHr.reM.

llsyuenue Qrasrarcu n crapmefi rrrKoJre na 6asosonr ypoBHe HarrpaBJreHo Ha Aocrr{xceHrre
cJreAyrouux qe.nefi:

o ocBoeHue sHaHufi o oynaaueHTaJrbHbrx $usuuecrrax 3aKoHax r,r ilpr4Hrrr.rlax, Jrexarqr4x B ocHoBe
coBpeMeHHofi (pusnuecKofi KaprLIHbI MHpa; Hau6oree BDKHbrx orKpbrr]rfix B o6nacru $usuru, oKa3aBrrrr4x

onpeAenfiIolqee BnLIqHue Ha pasBHTI{e TeXH}IK}I r.r TexHoJron4r.r; MeToAax HayrrHoro rro3HaHprr npr4poAbr;
. oBJraAeHlre yMeHr.IfiMI{ [poBoAHm Ha6ruoAeqvrs., [naHrrpoBarb r4 BbrrroJrnfiTb gKcnepr4MeHTbr,

BbrABlrrarb rr4rrore3br Lr crporlTb MoAeJrr4, npprMeHsrb nonfreHHEre 3HaHI{g uo $usnre 4lx o6rrcuenux
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pa3Hoo6pa3Hbrx $u3rrvecKux qBneHI,Ifi rr cBofcrB BerrlecrB; [paKTlrqecKofo ucrroJrb3oBaHr4r Susuvecrux
zuauuit;

o pa3BpITpIe no3HaBareJIbHbIX I,IHTepecoB, lrHTeJrJreKTyaJrbubrx r.r rBopqecKux cnoco6nocrefi B npoqecce
nptlo6perewus gvanuit u ylrenufi no (pzszre c IlcrloJrb3oBaHrreM pa3rurrHbrx r4crorftrr.rKon rauQopruaqnn, n
roM ql4cre cpeAcrB coBpeMeHurrx un(popuarluoHHbrx rexHoJrofuft; QopvrapoBaur4e yueuuft orleuuBarb
Ao cro B epH o crb e crecrB eHHo H a1" {Ho ft un $ op Marrkrr4;

. BocrII4TaHue y6ex4eHHocrr4 B Bo3MolKHocrr.r rIo3HaHVr 3aKoHoB rlprrpoAbr; I4c[oJIb3oBaHri{
AocruxeHl4[ (frasnrcu na 6laro pa3BfiTkrfl rlenoBeqecxoff qusuruaarJurr; neo6xoArauocrtr corpyAHr.rrrecrBa B

npoqecce coBMecTHoro BbIrIoJIHeHI4fi 3aAarr, yBDKr4TeJrbHOtO OTHOrXeHr4.rI K MHeHr4rO OITIOHeHTa npr4
o6cyx4enuu upo6leu ecrecrBeHuoHaf{Horo coAepxaHr4{; foroBHocr}r K MopanbHo-sruqecrofi orIeHKe
IacrIoJIb3oBaHLIr Haf{Hbrx Aocrlax{euuir, rryBcrBa orBercrBeHHocrr4 ga 3arur.rry oKpyxttroqeft cpe,urr;

lIcrIoJIb3oBaHI4e rlpl4o6perennrx gnaHrafi uyuewuir Anfl pelreHr.rfl [paKTr{rrecKr4x 3aAarr nonce4nenuoft
xI{3HtI, o6ecne.renras 6esonacHocrr.r co6crsenuoft xragnu. .{oc:rnxeru{e 9Tr{x qelefi o6ecne.rfieaerct
pe[reHpreM cneAy]oqfix 3aAaq:

.3HaxoMcrno o6yrarolplxct c MeroAoM HayrlHoro no3HaHrrr H Mero,qaMv r,rccneAoBa:rzq o6rerroB I,r

ssreuufi flpfipoAbr;
. [puo6perenue o6yuaroqlzMrac.rr gnannfi o MexaHr,{qecKlrx, TerrJroBbrx, gneKTpoMarHr4THbrx r4

KBaHToBbrx sBfleHfif,x, QuslEvecxrx Belurrr4Hax, xapaxrepl,r3yrouprx grLI gBJreHr{f,;

o (foprr,rupoBaHlle yuenuft sa6ruoAaru [prapoAHbre sBreHr.rf, r,r BbrrroJrHsrb orrbrrbr, na6oparopnue
pa6orrt LI3KcrIeprIMeHTaJIbHbre r{ccneAoBaHlrs c nclorb3oBaHr.reM rtMepr..rreJrbHbrx upu6opon, u}rpoKo
rrpl,IMeHreMbrx B npaKTr,r.recroff )Klr3Hr,r;

o oBJIa,4eHHe o6yraroqtrMr4cs. TaK[MpI o6UenafrnbrMr,r rroHsrhrfiMkr,Kax npapoAHoe qBreHr4e,
gMnI4p[qecKLI ycraHoBlennrrft (baxr, npo6neua, rr.rrrore3a, Teoperr4qecxzfi errsoA, pe3ynbrar
3Kcrrepr.rMeuramnofi [poBeprr4 ;

. rIoHI,IMaHue fraIqLIMI,Ict orrl4quft nayrnrrx AaHHbx or HerrpoBepennofi un([opnaaqr4r4, rleHHocrr4
HayKLI AJI.;{ yAoBnerBopeHl{t 6rrroprx, npor,r3BoAcrBeHHbrx r{ KynbrypHsx norpe6nocreft qeroBeKa.

Pery;rrrarbr ocBoeHr{s Kypca Qu:rarcu
Jlnqnocrnbre pe3yJrbrarbr
Y o6yrarouerocs 6y tW cQopnrupoBaHbr:
. no3HaBareJlbHble l4uTepecbr, r{HTennexTyaJrbHbre 14 TBopr{ecKue cnoco6uocrr4;
o y6ex4eHHocrb B Bo3Moxtuocrl{ no3HaHr.rq fiplrpoAbr, B neo6xoAuuocrr.r pa3ryHoro ucrroJrb3oBaHr4.rr

AocrplxeHlaft uayxu I4 TexHoJlofuir Lts. Aarsneftruefo pa3Br.rrr.rs qeroBeqecKofo o6ulecrna, yBaxeHr4e K
TBopIIaM HayKLI pI TexHLIKII, orHorrreHr.re x (pwsnre KaK gJreMeHry o6rue.renoBeqecKoft xynrryprr;
O6yraroqrfi cx nolyrar Bo3Moxuocrb Aff $ opvrrapon ankrfr.:

. MorI,IBaIIuu o6pasonare$nofi Aef,TenbHocru Ha ocHoBe r[rrHocrHo opueHTr4poBaHHoro [oAXoAa;

. IIeHHocrHbrx orHollrenufi apyr K Apyry, yqr.rreJrro, aBTopaM orxprrrufi n raso6perenuft, pesylbraraM
o6yreuux.

MeraupeAMernble pe3yJrbrarbr: B coorBercrBnr4 O|OC OOO srraeJrrrorcr rpr{ lp)mnbr
yHI{BepcanbHbIX yre6nux Aeftcrsfift: perynsrr.rBHbre, rro3HaBareJrbHbre, KoMMyHr4Karr4BHbre.

Pery;rnrunnue YV.[
O 6yrarouu ircx nay+nr c t
. auurn3upoBarb cyrqecrByrolque I{ rrJraHupoBarr 6y4yrune o6pasonareJrbHbre 7 pesynrramr;
. BbIABlIrarb Bepcuu peueHl,Is npo6reurr, $oprr,lynupoBarb nrrrore3br, npeABocxurlarb KoHeqnuft

pe3ynbraT;
o craBI{Tb Ilerb Aesrenbl{ocrl,I Ha ocHoBe orrpeAeneHrioft upo6neMbr 14 cyrqecrByrourrx Bo3MoxHocreft;
o (foprvrynupoBarb yre6nue 3allarrkr KaK rrranr Aocrr4xeHr.r.s [ocraBrennoft qewr AerreJrbHocrr.r;
. orIpeAeJItB neo6xoAI,IMbIe 4e[crnue(x) n coornercrBr4r,r c yre6noft r{ rro3HaBarelrnoft sa$a'refi u

cocTaBJI{Tb aJrropHTM r.rx BbrrroJrHe]F.vfl; o6)nrarorquftcr nonyruT Bo3MoxHocTb Har{r.rTbcfi:
o o6ocHoerrBarb I4 ocyqecrBnmr rrr6op nara6onee e$(ferrunnrx cnoco6oB perrreHr{r yre6urx u

no3HaBaTeJlbHbrx 3aAaq ;



o cocraBJlfiTb nJIaH pellreHl'If, [po6JreMbl (nrruorurenr{ [poeKTa, npoBeAeHr{r rrccJreAoBa1ux);

' rlnaHl'IpoBarb I'I KoppeKTllpoBarb cBoro prHrnBurryanrbHyro o6pasonarenbgyro rpae6Toplrrc.. coorHocr{Tb peaJrbHbre 14 nnanr4pyeMbre pe3ynbrarbr rrt$LrBkrliyurtnofi o6paroearersnofi
Ae{TenbHocTr4 pr AenaTb BbrBoAbr;

lo:nanareJrbHbre )ryl
O6yvarouluft cn nayur{Tcs :

' BbI.IIeJItrb o6rquft [pI{3HaK AByx I{nu HecKoJrbKr{x npeAMeroB vrrrvr sBilelufru o6rscn rb r4x
cxoAcTBO;

o o6rerlEnsrb rlpe.4Merbl I'I.aBJIeHkIt B rpyrrfihr rro onpeAeneHHbrM rrprrcHaKaM, cpaBHr.rBarb,
rlaccn(praqupoBarb ra o6o6qarr $axrrr u flBnenprfr; 2 -r-----^-'Lv)

. BbrAeJrffTb rBJreulre Hs o6qero prAa Apyrlrx xrlenrafi; .

o H3Jlararb ronyqeHHylo uu(popnaauuro, LlHTeplperr.rpyfl ee B KoHTeKcre peuaeM oft sara,au;
o o6tscusrb tBJIeHLIf, rlpoqeccbl, cBflgvI r4 orHolrreHvrn, BlrflBJrfleMble B xoAe rro3HaBarenrnoft pr

[ccneAoBarenrcxofi AefiTenbHocru (upneoAuu o6sscHenr4e c rtMeHenr.rervr (popr6r [peAcraBn e'nflio6rscnsrr, AeraJrv3r4pyfl vrnv o6o6rqas; o6rscHsrr c saAaHHofi ToqKpr .p.""iy;
O6yuaroqnftcn uo.rryquT Bo3MolrrHocrb Hayqrrrbcq:

' BbuIBJItrb I'I Ha3brBarb Ilpurll4Hbr co6rrtul, flBIrenvlfr., B ToM qracJre Bo3MoxHbI e I ;g{au6onee BeporrHbre
lpalII4HbI' Bo3MoxHbIe [ocneAcrBl4t 3a.4aHHoft npnunnbl, caMocrogrenbno ocyqecrBnrt flpuql,rHgo-
cneAcrBenHrr[ aualus;

o onpeAeffTb JlorllqecKve cBflgn Mexly [peAMeraMu ulunu.rBreHl4rMr4, o6osnavarr Aarlrsre
JrofuqecKHe CBt3I,r C rroMolqblo 3HaKOB B CXeMe;

o crpol4Tb tuo4enr/cxeMy Ha ocHoBe ycnorufi 3araril4 uluttu cnoco6a ee pe[reHr{r;
' crpollTb cxeMy, anropl'ITM geitclnux, uclrpaBntrbvt[ftr BoccraualJrvrBarbHeu3Becrgufi panee

anfopl'ITM Ha ocHoBe rrMelouerocs'3l,j.a]F.r4fl. o6 o6rexrc, K KoropoMy npr.rMeHseTcr a[fopt4TM;
' coorHocl{Tb [OnytIeHHbIe pe3ynbrarbl [oprcKa co csoefi Ae{TeJrbHOcrEIo.
Ko vruynnrcaruBHbre IryA
O6yvaroquilcr nayvrrcq:
o orlpeAeJrrrb Bo3MoxHbre ponrd B coBMecrHoft AesremHocrr4; . Efparb o[peAeJreggyro ponb B

coBMecrHoft Aegrelrnocrrr;
orIplIHI'IMarb no3l4ullrc co6eceAnr'rKa, [oHI,IMat no3rrqrrrc Apyroro, pa3nr4qarb B ero pequ: MHeHr.re(roury spenvl), AoKa3arenbcrno (apryrraentu), (farusr; nl[ore3br, aKcr.roMbr, TeopvLr;
o orlpeAen{Tb cBoH reftcrsws u Aei4c"rBvL rlapruepa, Koropbre cnoco6crnoBaJrr{ r4Jrrr npenrrcrBoBaJrr4

trp olyKrtrsuo I r o narr.ryH vlrar1Lrlr;
. cTpoprrb rro3r{TaBHbre orHorrreHr4r B rrpoqecce y.re6noft n nognasarelrnoft g 4emelrnocru;
' KOppeKTHO I{ apr}MeHTI{pOBaHHO OTCTapIBarb cBoro rotrKy 3peHr4r, B Ar.rcKyccEr4 yr!{erb BbrABr4farb

KoHTpaprWeHTbI, uepe0pasnpoBarb cBolo MbIcJrb (uaAeuue MexaHu3MoM 3KBr4BarreHTHbrx sanren);
' KplITpIqecKI'I orHocl{Trcs x co6crBeHHoMy MHeHIruo, c rocror,IucrBoM rlpr,I3HaBarb orun6oqHocrr

cBoefo MHeHvs (ecwr oHo raKoBo) rl roppexrrapoBarb

O6y.raroqnftcr uo.ryquT Bo3Molr(Hocrb Hayqurbcfl :

. [peAJrararb anbrepHarr,rBHoe peueHr,re B nonsnzxfirofi. curyaryuu;

' BbIAeJItrb o6Iqyro rorlKy 3peHI'Ir B Al4cKyccnr4; - AoroBapvrBarbgs.o fipaBr.rnax r4 Bofipocax An,o6cyxgenut B coorBercrBl4l{ c [ocraBJlennoft uepe4 rpynnoft sa4aveft; - opraHv3oBbrBarb yre6noe
egalaN4oAeftcrBze B rpylne (onpe4elxrr o6rque IIeJIr4, pac.tpeaerrrrb poJrr4,,{oroBapr{B arbcfl.Apyr c ApyroMI{ r. A.);

o rlcnoJlb3oBarb KoM[broTepHble rexHoJlorllz (nxmovax err6op aAeKBarHbrx 3aAarre
I{HcrpWeHTaJIbHbrx nporptMMHo-amlaparHLrx cpeAcrB I{ cepBlacoB) 4nr peruenur rEnQopMarlrroHHbrx r.r
KoMMyHI'IKaIIPIoHHbX yve6nrx 3a!;aq, B ToM ]IpIcJIe: Bbrrrr,IcJreHr4e, Harlrrcaur,re ttuceM, co.runenlrft,
AoKJraAoB, pe$eparon, co3AaHpre rrpe3euTarluit u gp.;

. ECIIOJIb3ONATT UHSOPMAIIHIO C r{ETOM 9TI,IqECKI,IX I{ IIPABOBbX HOPM;



o co3AaBarb r4H(bopMarl[oHHbre pecypcbi pa3Horo rr4frau Anr pa3Hbx aylirrropvr4 co6rroAarb
r4H(b opMarlproHHyro f uf rreuy I4 npaBuna LIH(| opMallrroHHoft 6egonacno cru.

TPEE OBAH.TIfl. K YP OBHIO IONTOTOBKII BbITIYCKHIIKOB
BrruycruruK HayqrlTcq:
o co6lroAarb rrpaBrana 6esonacHocrr4u oxpagbr rpyAa npra pa6ore c yre6nrna u na6oparopHblM

o6opyAoeanuerra;
. noHr4Marb cMbrcJr ocHoBHbrx Susuuecrux repMr,rHon: (pusuuecKoe reJlo, $usuvecroe fiBJIeHI,Ie

Suszuecxax BeJrrrqr,rHa, eALIHLIITrT I43MepeHI4fl ;

. pacrro3HaBaru npo6leMbr, Koropbre MoxHo pemr{Tb npl{ rIoMoIrIu (lnsu.recK}Ix MeroAoB;

aHan[3r.rpoBarb orAeJrbHbre granrr npoBeAeHliff l,IccneAoBanuftn LlHTeprlper]IpoBarb peynbrarbl
na6nroAenuft n onrrrost

o craBlrrb orrbrrbr rro uccneAoBaur.r]o Qusuvecrux seneHllfi uru $usu.recKl,Ix cnoftcrs rer 6es

HcnoJrb3oBauprfi nprMbx tr3Mepeuuir;rtpu erorr,r (foprvryntlpoBarb upo6nerrry/sallaW yue6noro
sKcrrepraMenra; co6uparb ycraHoBKy r{3 npeAJroxeHnoro o6opy.uoBaHplt; [poBoALITb orlblr I4

$opnaynupoBarb BbIBoAbI.

flpuueuanue. llpu upoBeAeHulr uccneAoBauut SusuqecKr,rx ssnenllfi I{3Mepllrensnue npu6opu
r{crroJrb3yrorcr Jrr,ilrrb KaK Aarqr.rKr.r lr3MepeHr4{ Qrasu.recrrx BerLIquH .3anucu noraganufi npsMbIX

usnrepeHnft B gToM cnfrae ne rpe6yerc.r.
o noHuMarb ponb gxcnepr.rMeHTa B rronf{eHl4ra uay+roft un(poprraaunu;

. rrpoBoAnTb rrprMbre pr3MepeHr.rr (fu:uvecxrax BeJrr4lrraH: BpeMr, paccrofiHl{e, Macca rela, o6tev,) curlra)

TeMrreparypa, arlrocsepHoe AaBneHlre, BJra)KHocrb Bo3Ayxa, Harps)Kenve, cvraroKa; npli srorrr eu6uparr
orrrr,rMaJrbnrrff cnoco6 rl3Mepenrrr lr r4crroJrb3oBarb rrpocrefiruue MeroAbI oIIeHKLI norpeuruocreft
usuepenuft.

. rrpoBoAr.rrb r,rccneAoBagpre 3aBncuruocreft $uszuecrux BelruquH c uc[oJIb3oBaHLIeM rlp.f,Mbrx

u:uepenufi: rptr SToM KoHcrpyr.rpoBarb ycraHoBKy, @uxcr.rpoearb pe3ynbrarbl rloJlfreHnoft 3aBI,IcLIMocrI{

Qusuuecnrax BeJrr4rrrlrH B BlrAe ra6maq ra rpa(furoB, AeJrarb BbIBoAbI rro pe3ynbraraM IaccJIeAoBaH]It;

. npoBoAr,rrb KocBeHHbre lr3MepeHr.rr QusrEvecrux BeJrurrr,rH: rrprr BbInoJIHeHLIu nsruepennft co6upam
SKcnepuMeHTanbuyro ycraHoBKy, cfie4ys [peAnoxeHnoft unctpyKrll{u, BbrtlrlcJrtrb 3Haqeuue BeJIpIqI{HbI LI

aHanr.r3r,rpoBaTb [onrreHHbre pe3ynbrarbr c rreroM saAaHHoft ToqHocTI4 rzsuepenuf ;

. aHanu3r4poBarE cI.dTyarJJ.Iv fipaKTrrKo-oppreHTr{poBaHHoro xapaKTepa, y3HaBarb B HLIX npotBneHl4e

u3) reuHbrx (fu:rauecrux ssreHuft HJrlr 3aKoHolaepnocreft u [pLIMeHtrb I4Meloquecr 3HaHLIfl rItAlztx
o6rrcnenur;

. rroHlrMarb rrpr.rHur{flrr Aeftcrsur MarrrprH, npra6opon 14 TexHklrlecxux ycrpoftcrB, ycJIoBHs I4x

6egouacnoro IacnoJrb3oBauvfr B rloBceAHennofi Nu:nu;
o r4crroJrb3oBarb flppr BbrroJrHeHr4ra yue6urrx 3aAaq HayqHo-[olyn{pHyro nr4reparypy o lpusuuecrux

fi BJreHr4rx, cnpaBorrubre Marepr{aJlbl, pecypcbl l'lnrepner.
B uny c xn uK n ory q um 6 o3M o irc H o cmb H ayqumb cn :

. oco3HaBarb rleguocrb Ha) rnbrx r.rccneAoBanrafi, pom (frasnrcu B pacuupeHl{I{ [peAcrauenuft o6

oKpyxarcqeM Mtlpe lI ee BKJIaA B ynrilueHl4e KarlecrBalKkr3Eu',
o ricrroJrb3oBarb rrplreMbr rrocrpoenux (pusuuecKnx rrroAereft, rovcKa u (fopnnynnpoBKll AoKa3arenbcrB

BbrrBprHyrbrx il4nore3 pr reoperr4qecKr4x BbrBoAoB Ha ocHoBe gMnplpuqecKl{ ycraHoBJIeHHbIX $axron;
. cpaBnl,rBarb rorrHocrb la3Mepenrafi Srasuuecxux BeJrr4qlrn tro BelI,IquHe ux ornocuremHoft

[orperrrHocrr{ npfi [poBeAeHr.u4 rrpf,Mbrx r.tsuepeuuff ;

o caMocrorreJrbHo rrpoBoAr4Tb KocBeHHbre rr3MepeHr{fi fi nccneAoBauut $uzuirecK[x BeJII4qLIH c

r.rcnoJrb3oBaur.reM pa3nprrrnbx cnoco6oe LrcMepeHr.rr Susuuecxr.rx BeJrurrr4H, rrr6upam cpeAcrBa u3MepeHut

c yqeroM neo6xoAuuoft roqHocru rr3MgpeHnfi, o6ocnoBbrBarb nrt6op cnoco6a ll3MepeHrlt, aAeKBarHoro

nocraBJreHHoft 3aAaqe, npoBoArrrb orIeHKy AocroBepHocru nonyqeHHbrx pe3ynbraroB;
. BocnplrHuuaru uu(fopMarluro (pusuuecxoro coAepxartrflB HafrHo-Ilonylrpnoft Jll4reparype I4

cpeAcrBax Maccosofi un$opuaqvflr, :rrptrrurrecKra orleHprBarb fion1^{eHHyro un(fopuaquro, aHaJll43vrpyfl ee

coAepxaHr{e pr AaHHbre o6 ucroqnure nu(popMaIII{I4;



. co3AaBarb co6crBegHbre fiilcbMeHHbre r4 ycrHble coo6uleHnf, o (fusuvecr]Ix ffBJIeHpI{x Ha ocHoBe

HecKoJrbKprx r{croqHr4Kon un(foprvrarllrvr, conpoBoxAarb BblcrynJleHfie rlpe3eHTallueft, yrrarrmax

oco6eHHocrl4 ayAuropllpl cBepcrHIaKoB.

Mexanu.recKue sBreHuq
BrruycrcrnK Hayqurcq:
.pacno3HaBarb MexauuqecKue rBJreHlrt u o6rgcnsrb Ha ocHoBe I,IMeIoIuuxcs gHaHuft ocHoBHbIe

csoficrsa r4nr.r ycnoBr.rs flporeKanvrfr. g"tvx ssreuufi: paBHoMepnoe u HepaBuoMepHoe ,qB[xeHI4e,

paBHoMepHoe lr paBHoycKopeHHoe npsMoruneftnoe ABH)KeHkIe, orHocureJlbHocrB MexaHl'IqecKoro

A""*a""", cso6o,{Hoe rraAeHue reJr, paBHoMepHoe ABI,IxeHue lro oKpfxHocrll,IiIHepIIlIfl, ggaulvloAeficrBfie

TeJr, peaKTr,rBnoe ABuxeHlre, nepeAaqa AaBJIeHI,II rBepAbIMpI teraMu, xlIAKocrfMI{ pI ra3aMu, arnrocSepnoe

AaBJreHue, rrJraBaHrre TeJr, paBHoBecue TBepAbIx TeJI, I4MelOqpIx 3aKpeflneHlryrc ocb BpaIIIeHI{t'

ro;re6are6noe ABLIXeHIIe, pe3oHaHc, BoJIHoBoe ABI'Ixenne (sryr);
oonrrcbrBarb pr3f{eHHbre cnoftcrea reJr pr MexaHprrrecKpre tBJreHuq, fictlorb3yx (pusuuecKple BerI'ItII4HbI:

flyrb, rrepeMerrlegue, cKopocrb, ycKopeHlre, fleprroA o6pauleuux, Macca reJla, rlJlorHocrb BelrlecrBa, cI{JIa

(cutarf,xecrr,r, cl4na ynpyrocrlr, cr4Jra rpeuur), AaBJIeHI,Ie, LlMnynbc reJla, KlIHerI'IqecKarI SHeplut,

rroreHrlr,ranbgafl gHeprufi, MexaH[qecKas pa6ora, MexaHllqecKas MolllHocrr, KfI.{ ilpu coBepIrIeHI4I{

pa6orrt c nclroJrb3oBanueM npocrolo MexaHI43Ma) cvlra rpeHLIt, aMrInI4TyAa, [eprloA I{ qacrora

role6asuft ) \Jrr4HaBoJrHbr tr cKopocrb ee paclpocrpaHeHlaq; fipl,I o[ucaHI4I{ rIpaBI4JIbHo rpaKToBarb

Susuuecrufi currcl ucfionb3yeMbrx BeJrlFIt4H,vIx o6ognaqenvfr.v eAvHrz^IIbI Ia3MepeHI4s' HaxoAI4Tb

Qopruynrr, cBr3brBaroilIr{e AaHHyro Qusuuecry}o Berr.Frr4Hy c ApyTLIMLI BeJII,Iq}IH€IMI{, BbIrII4cJItrb 3HarIeHI4e

$usuvecroft neluvanrr;
. aHanlr3ripoBarb csoftcrsa reJr, MexaHr4rrecKue flBlrenvrs. fi rlpoqeccbl, I{c[oJlb3ys (pusz'recxue 3aKoHbI:

3aKoH coxpaHeHuf, gHepruru,3aKoH BceMupuoro rtroreHllt, [puHIIun cyneprlo3l4u]Iu cun (uaxox,ueuue

pasuo4eftiTByroqeft cnllr), I, II u III saroHH Hrtoroua, 3aKoH coxpaHeHl,Is rlMlrynbca, 3aKoH fyra, 3aKoH

flacKarl,3aKoH ApxuueAa; rrppr oroM pa3rl4qarb cnoBecHyro (foprr,rynupoBKy 3aKoHa I4 ero

MATEMATPIIIECKOC BbIP&KEHI,IE;

o pa3Jrlrqarb ocHoBHbre nplr3uaKr4 rr3freHHblx $u:u.recrnx uoAeleft: MarepplaJlbHail ToqKa,

r4Heprlr4aJlbHafi cvcreMa oTcqera;
opemarb ga1iaqtr,ucnonrsys (fusuuecrue 3aKoHbI (sarcou coxpaHeHl4t 9HepruIu,3aKoH BceMl4pHoro

TrforeHr.rs, nplrHrlr{n cyfieprro3r,rrJkrvr cur,I, II n III saKoHH Huorona, 3aKoH coxpaHeHl4s I4MnyJIbca, 3aKoH

fyra,3aKoH flacralrx,3aKoH Apxnue.ua) u {opuyrbl, cBt3blBaroque SusuvecKl,Ie BeJII{tIIrHbI (nyrr,

CKOpOCT6, yCKOpeHI4e, MaCCa TeJIa, IIJIOTHOCTb BOIII9CTBA) CLIIIA) AaBJIeHI{e' I{MnyJIbC TeJIa' KI4HeTI{qeCKag

gHeprrd;{, noreHur4aJrbHafi gHepfr{s, MexaHl4qecKaf, pa6ora, MexaHllqecKat MolrlHocrr, KlI,{ npocroro

MexaHr.r3Ma ) cvrrarpeHr,rfi cKoJlbxgHlrr, ros$lpuqueHT TpeHIdt, aMrIJII,ITyAa, [epl4oA 14 r{acrora xone6auuft,

nqrvHaBoJrgbr lr cKopocrb ee paclpocrpaHeuux): Ha ocHoBe auaJrvna ycnoBl,Is 3ara'{u 3arlrlcblBarb KparKoe

ycJroBrae, BbrAeJrrrb $usuuecrue BeJrlrqIiHbI,3aKoHbI u Sopuynrr, Heo6xograuble,uJIt ee pe[IeHI'Ifi,

npoBoAr{Tb pacqerbr rr oueHprBarb peanbHocrb [oJryqeHuoro 3Haqenrax Susu'recroft BeJII{qI'IHII.

BwnycxuuK nonyqum 6o3rt4oJlcHocmb Hayqumbcnl
oficrroJlb3oBarb 3Haura{ o MexaHprqecK[x tBJIeHuf,x B rloBceAHesHoft xusHv Anfr o6ecue'reHl'Is

6esonacFrocrlr rrpu o6parqeruEu c npu6oparvru I,I TexHI,IqecKI,IMlI ycrpoftcrnaMv! AIrs. coxpaHeHl'Is 3AopoBbt

u co6ruoAeH1rfi HopM gKoJrofuqecKoro rroBeAeHI,It B oKpyxaloUefi cpe.qe; [pI4BoAlITb rIpI'IMepbI

[pa1TuqecKoro rrcrroJrb3oBaHrrr $usnuecrnx gnanzfi o MexaHI4tIecKI,Ix f,BJIeHpIux ra (fusnuecKl4x 3aKoHax;

rrpraMepbl l,rcnoJrb3oBanug eoso6HoBlseMbx I4crotIHIaKoB SHepruu; gKoJIorI'IqecKI'Ix [ocJleyctnuit

uccneAoBaHl,Is KOCMLIqecKoro [pocTpaHcTB;

. pa3Jrr{rrarb rpaHrrrllr rrpr.rMenr4Mocru (fusuqecKllx 3aKoHoB, noHuMarb sceo6qufi xapaKTep

Syu4ar'reuraJrbqbrx 3aKoHoB (saxoH coxpaHeulr.fi MexaHl4tlecro[ 3HgprI,I[,3aKoH coxpaHeH]It I'IMrIyJIbca,

3aKoH BceMlrpHofo rmoreur4r) u orpaHutleHHocrb rIcfloJIb3oBaHLIs tlacrubrx 3aKoHon (raron fyra,
ApxunaeAa u Ap.);

. HaxoArlTb aAeKBarHyro npeAnoxeHnoft saAaqe Susuuecryro MoAeJIb, pa3pelxarb npo6nerr'ry KaK Ha

ocHoBe I{Meloquxcg sHaHuft rro MexaHr.IKe c ucIIoJIb3oBaHueM MareMarl,IqecKoro annapata' TaK pI npl4

IIOMOIIu MeTOAOB OIIeHKLI.



Teu;ronrre flBJreHrrfl
BrrnycruuK Hayrrurcq:
. pacno3HaBarb rerrJroBble fBJrer{}rs,u o6tscttflTb:na6ase uMeroilIllxct zl;.ana'utrt ocHoBHbIe ceoffcrea pIrLI

ycnoBr,rff rrporeKan[s grux xsreuuft: ar$$yrur, ra3MeHeH]Ie o6reua ren IrpH HarpeBaHun (oxlaN,uenuu),

6orrnras cxuMaeMocrb ra3oB, MaJrafi c)Kr.rMaeMocrb xlrAKocteftu rBepAbx ren; Te[JroBoe paBHoBecl{e,

I4cnapeHfie, KOHAeHCaqI4{, IIJIaBJIeHUe, KpLICTannI,I3aIII4g, KI{rIeHI{e, BJIaXHOCTb BO3Ayxa' pa3nuqHble

cnoco6rr rennonepeAawr (renloupoBoAuocrb, KoHBeKIII4{, I43nfreHple), arperaruble cocrotHl{{ BglrlecrBa,

ilofnorqeHr,re 3Hepr[u npr{ r4cfiapeHlrrr xrlrAKocTr{ u BbIAeneHpIe ee IIpu KoHAeHCaIIVv IIapA,3aBI4CI4MOCTb

TeMrrepaTypbl KpIrIeHI4s OT AaBneHI4t;
.ollrcbrBarb rl3f{eHnbre csoftcrna reJr 14 TenJroBbre flBilenurs, ucnoJlr3ys (fusuuecrue BerpItIfiHbI: .

KOJrnqecTBo Te[JroTbr, BHyTpeHHss SHepFI,Ir, TeMrrepaTypa, yAenbHaJI TeTIJIooMKOCTb BeIrIeCTBa, yAenbHtUI

TelrJrora rIJIaBJreHlrr, yAetrbHa;r relJlora napoo6pasoBauvlfl., yAenbHat renJlora cropaHut roIrJIpIBa,

ros(f(fuqraeHT rroJre3Horo Aeftcrnuq reflrroBoro AB]rrarenr; [p]r orrucaHllu npaBkInbuo rpaKToBarb

Susuuecruft currcn r{crronb3yeMbx Berr.rq}rH, I/tx o6osuaqeHvtfr.u eAvHvIIIbI I{3MepeHrIt, HaxoAtlTb

(fopnrynrr, cBr3brBirroqr{e AaHHyro (pusnuecrylo BerutII{Hy c ApyrLIMI4 BeJITIqLIHaM}I, BbIqLIcJIsrb 3HaqeHple

(f usuuecrofi neruunnrr;
. aHanr43lrpoBarb ceoficrna reJr, TerIJIoBbIe sBJreHr4fi I.{ ttpoqeccbl, I,IcuoJlb3yg ocHoBHbIe noJIoxeHI,If,

aroMHo-MoneKynspHofo rreHr.rff o cTpoeHr.ru BerrlecTBa r.I3aKoH coxpaHeHll.fi SHepfI{LI;

. pa3nutrarb ocHoBHbre rrpr,r3HaKlr r{3freHHbrx $u:uuecrux uoAeleft crpoeHl{.f, rzt:loB, xra,qrocrefi u
TBepAbrx ren;

. rrplrBoAlrrb rrpr{Mepbr [paKTlrqecKofo vcnoJrb3oBaHr4r $usuvecrux snaHuft o reflJloBbrx tBneHn{x;
opelrarb 3arartv, Iacrtorb3ys 3axoH coxpaHeHr4r 3Heprla[ B TelJloBbrx rlpoqeccax u (popuynrt,

cBr3brBaroqrae SusuvecKlre Berprqvnrr (xoruqecrBo rerlJlorbl, TeMneparypa, yAenrHas rennoeMKocrb

BerrlecTBa, yAenbHajr rerrJloTa rIJIaBJreHI,I.g, yAenbHaJr re[JIoTa uapoo6pasoBa]Flvsi yAenbHafl TenJIoTa

cfopaHr,rs rorrJrr.rBa, rcoe(f(puuzeHT noJre3Horo Aeftcrnuq rerroBoro ABl{farenr): na ocHoBe anaJrur3a

ycnoBr,rs 3aAaqu 3arrlrcbrBarb KparKoe ycJroBr.re, BbrAeJrfiTb Susuuecxue BerI4q[HbI,3aKoHbI u (fopuylu,
neo6xoAraivtble An{ ee peilreHra{, rrpoBoAnTb pacqerbr r,I olleHuBarb peanbHocrb [oJl]^reunoto 3HaqeHI4t

(f Hsuuecrofi eenuqunrr.
BwnycxuuK noryqum BozMozrcHocmb Hayqumbcn;
. ficrloJrb3oBarb 3HaHr{t o re[JroBbrx gBJIeHI,r{x B rroBceAnesHoft xLI3HIa Aff o6ecne.reHuq 1l

6esouacHocrlr rpu o6pauenuu c upu6opavrvlv. TexHI,IqecKI{MI{ ycrpoftcrrartu, Ans coxpaHeHl,If, 3AopoBbq

u co6moAeHrrr HopM groJrorfiqecKofo noBeAenlrs B oKpyxtuoqeft cpeAe; np]IBoAI,ITb rlpllMepbl

3xororuqecrux nocJreAcrsufi pa6oru gnurarereft BnyrpeHHero cropaHut, TelJloBbrx LI

ruAposneKTpocranqnft;
. pa3rraqarb rpaulrrlbr rrplrMeHr.rMocru $raaraqecKlIx 3aKoHoB, [oHI4Marb sceo6uuff xapaKTep

QylraaveuraJrbnbrx Qusruecrux 3aKoHoB (eaxon coxpaHeHnt oHeprr4ll B TennoBbrx npoueccax) u

orp aHuqeHH o cTb I4crlo JIb3 oB aHLr s. T{acTHbIx 3 aKo HoB ;
. HaxoArrrb aAeKBarHyro npsAnoxeHnoft saAa.re $u:u.recxyro MoAeJIb, pa3pelnarb npo6neuy KaK Ha

ocHoBe l,IMerou[xcg.guatruit o re[JloBbrx.f,BrenI4ffx c I4cnonb3oBaHldeM MareMarl,ItlecKofo arrrtapara, TaK I,I

Ilp]r rroMorqr,I MeToAoB oueHKI,L

3lercrpuvecKrre It MarHr{THbIe sBreHuq
BrrrrycruruK Hayrrrrrcfl :

.pacrro3HaBarb gJreKTpoMafHlrrHbre sBJreHr,rr u o6rscysrb Ha ocHoBe I4MeroilI[xcg guanufi ocHoBHbIe

ceoftcrsa lrJpr ycnoBr.rr flporeKaHns.3.rr4x ssneHufi: gneKTpr.I3aIIV.s.TeI\ ssaulv1oAeftcrBlIe 3aptAoB,
gneKTpuqecruft rox u ero Aeftcreux (rennoBoe, xr4MlrqecKoe, MaTHLITHoe), nsauuogeftcrsue MarHI{ToB,
gJreKTpoMarnprrnat [rHAyKrIr{r, Aeftcrer4e MaruurHoro rroJrfl Ha [poBoAHLIK c roKoM u Ha ABlaxyqyrcc{
3aprxeHHyro tracruqy, Aeftcrefie gneKTpuqecKoro rroJr.rr Ha 3apslceHHylo qacrl,Iqy, gJIeKTpoMarHvrHbIe

BoJrHbr, [prMon[Hsfuoe pbcnpocrpaHeur.re cBera, orpaxeHl,Ie u npenoMneHl,Ie cBera, Allcrlepcufl cBera.

. cocraBJlfiTb cxeMbr gneKTpl4rrecxux qeneft c [ocneAoBareJrbHblM u napaJIneJIbHbIM coeAI4HeH]IeM
gJreMeHToB , pa3r?rqas. ycnoBHbre o6osHa.reHrafi gJreMeHToB gJreKTpl{qecKux Ilenefi (ucrounux roKa, KJIroq,

pe3ucrop, peocrar, JraM[oqKa, aMnepMeTp, nolrruerp).



. I4C[OJIb3OBATb ONTUqECKI,IE CXEMbI AN' IIOCTPOEHHf, I43O6PAXEHI,Ifi B IIJIOCKOM 3EPKIUIE U

co6nparoueft nHH3e.

. ofi]IcbrBarb H3] {eHHbre cBoficrBa reJr r{ 3nexTpoMafHnrHbre qBJreHrrr, rdcrronb3yr $r,lsr,luecrlre
BeJII,IqI{HLr: gneKTplFrecxnft sapr4, cvra roKa, gJrexTpr4r{ecKoe HarrprxeHr,re, 3JreKTpr4qecKog

corlporr,rBneHpre, yAenbuoe conporr4BneHlre Berrlecrna, pa6ora gneKTpr.rqecKoro rroJrr, Molrlnocrb roKa,

Sorycuoe paccrofiHr4e !r orrrr4rrecKar cuJra Jr[H3br, cKopocrb SneKTpoMarHIirHbx BoJIH, Alrvlr'a BoJrHbr pr

qacrora cBera; rrpfi on]rcanr,rr.r BepHo rpaxToBarb lpzauuecxuft crrrrcr r{crron*yeMbrx BeJr}rqr4H, rrx
o6osHaqeHvflH ervunrlbr r.r3Mepenr{r; Haxo.qrErr (foprvryJrbr, cBr3brB€uouue AaHHyro lpnsu.recryro
Beirprqr,rHy c ApyrrrMrr BenuqHHaMLI.

. aHanlr3npoBarb cnoftcrsa reJr, gJreKTpoMafgprrHbre rBJreHlrfi r4 npoqeccbr, r{c[oJrb3yr (fnsuuecrue
3aKoHbr: 3aKoH coxpaHeHnfi oneKTpr.rrrecKoro gapflra,3aKoH OMa Ars yqacrKa uerrr4, 3aKoH [xoym-JleHrla,
3aKoH rlpffMonuHefinoro pacnpocrpaHeHllfi cBera,3aKoH orpilKeHras cBera,3aKoH rrpenoMneHr4g cBera;
rrpra groM pa3nr.rrrarb cnoBecHyro (popuyrupoBKy 3aKoHa u efo MareMaruqecKoe BbrprDKeHr.re.

. npfiBoArarb rrpprMepbr [paKTfirrecKoro ficnonb3oBaHr.rr Qusu-recxux gnanuft o gneKTpoMafHraTHbx

SBICHPI'X
.pernarb 3a[aqrr, ucilonrsyr Qusuvecrue 3aKoHbr (:aron ONaa Ars fracrKa rlerrra, 3aKoH

[NoynxJIeHrIa,3aKoH fip{Monuueftnoro pacnpocrpaueuus. cBera,3aKoH orpaxeHr4fi cBera,3aKoH
rrpenoMneHrax cnera) H $oplrynsr, cBr3brBaroque (fusu.recKlre BeJruqr.rnbr (cuna roKa, SJleKTpr.rqecroe

HarrpsxeHr,re, greKTpuqecKoe conporprBneHpre, yAenbuoe colporr4BJleHr4e Berrlecrea, pa6ora
3neKTp[qecKoro noJr;l, MorrlHocrb rora, $orycuoe paccrorHlre u orrrnqecKafr culra Jrr{H3br, cKopocrb
SneKTpoMafHr.rTHbx BoJrH, Anr4Ha BoJrHbr H qacToTa cBeTa, (fopuymr pactreTa 3leKTpr4qecKoro
conporr,rBneHur nplr[ocJreAoBareJrbHoM r.r [apannenbHoM coeAuuelavru [poBoAHprKoe): ua ocHoBe anaJrkr3a

ycnoBr.rr 3arartv 3anlrcbrBarb KparKoe ycJroBr.re, BbrAeJrrrb (fuaruecrue BeJr[qr.rHbr,3aKoHbr u (Popuynrr,
neo6xoAul,rbre Anq ee peilreur,rq, [poBoAr4Tb pacqerbr rr orleHr4Barb peaJrbHocrb rronyrreHHoro 3HatreHlrfl

$usuuecrofi seruquHlr.
B uny cxa uK n oJty.t um 6 o 3M o rtcw o cmb H ay q umb c^fl :

. rcrloJrb3oBarb 3HaHIdx o6 erexrpoMarHl4Tublx.fiBreHrasx B [oBceAHeeHofi xIagHv rnfl o6ecneqenuq
6esouacHocrr.r upr4 o6paqenulr c npu6opaurr 14 TexHr.rrrecKr4Mlr ycrpoftcrnaMvr, rrs. coxpaHeur.rr 3AopoBbs
pr co6lroAeHlrr HopM sKororuqecKoro rroBeAeHlrr B oKpyxarcrqeft cpe4e; [pI{BoAIlTb fipnMepbl BIrvtfiHrrs.

gneKTpoMarHr{Tubrx usryrenuft Ha x}IBbIe opraHla3Mbl;
o pa3rr,rqarb fpaur.rrlbr rrpIaMeHrlMocru $usurrecKr{x 3aKoHoB, rloHldMarb sceo6quft xapaKTep

(byn.qarurenraJrbnbrx 3aKoHoB (saron coxpaHeHr.rf, gneKTplruecKoro sapaga) I4 ofpaHllqeHHocrl
r.rcnoJrb3oBaHr4r qacrubrx 3aKoHon (sarou Oua Ans yqacrKa rlerv, 3aKoH [xoynx-JleHrla r,r 4p.);

. [crroJrb3oBarb [pr4eMbr [ocrpoenux Susu.recKr4x uo4erefi, [orlcKa u (popuynr,rpoBKl4 AoKa3areJlbcrB
BbrrBrrHyrbrx rurrore3 lr reoperprqecKux BbrBoAoB Ha ocHoBe gMnupr{qecK}r ycraHoBJreHHbx Sarron;

. HaxoAHrb aAeKBarHyro flpeAnoxeHnoft sa4aue (fusuuecryro MoAeJrb, pa3pelrarb npo6revry KaK Ha

ocHoBe lrMerorrluxcs.g:aauuit o6 erexrpoMarHr4THbrx.flBreHr,rrx c ucnoJIb3oBaHHeM MareMarlrqecxofo
arnapara, TaK r.r ilplr noMorrlr.r MeroAoB orleHKlr.

Cogepxanue yue6noro npeAMera
10 nnacc

OusuKa r.r MeroAbr Hayrrnoro tto3HaHus
@vsura Kax HayKa. HayrHrre MeroAbr no3HaHrrr oKpyxaroqefo Mr.rpa rr r4x orJrlrrrllr or Apyrl4x

MeroAoB rro3naHlr.fi. Poru sxcnepuMeHTa r.r reop[pr B npoqecce rro3Haura.tr rrprrpoAbr. Mo4enupoBaHr4e

$usuvecxux ssneHr,rft u rrpoqeccon*. HayuHue rrrrrore36r. @uguqecrrde 3aroHbr. @rasuqecrrte reopu]r.
fpauuqrr rpr,rMeHr.rMocru SusuqecKr,rx 3axoHoB nreopuit.llpunqrEn coorBercrBus. OurosHbre oJreMeHrbr

if vt sHuecxofi raprunrr rr,rripa.

Mexanurca
Kunerrarurca. Mexanu.recKoe ABr{xeHve. Marepuarurax roqKa. OtnoczrelbHocrb

MexaHuqecKoro ABr.rxeHlrr. Cucreua orctrera. KoopAuuarsI. Berrop rrepgMelrleHplt. Cropocm.



ycropeuue. flprrvrolrEneftnoe ABlrxeHI,Ie c IlocroffHHblM ycKopeHpleM. cso6o.{Hoe naAeHI4e reJI'

.{nuxeurae TsJIa IIo oKpy)KuocTra. I-{eurpo cTpeMuTeJIbHoe ycKopenlle'

Kuneuarura rBepAoro reJra. llocrynareJrbHoe ABfixeHLIe. BpaularelrHoe ABI4xteHlIe rBepAoro

rera. YrltoBal lI Jll4Hefinar cropocrl{ BpaIrIeHIlt.

fluuauurca. OqrosHoe yrBgpxAeHrre MexaHI,IKI4. Ilepnrrfi 3aKoH Huorona. I4nepuua"uHrue

clrcreMbr orcqera. Cutn. Csgsr MexAy cranofi r4 ycKopegueiu. Bropof 3aKoH Hrrorona. Macca. Tperufi

3aKoH Huorona. Ilpunqun orHoclITeJIbHocrI{ f arurtes'

CulH B npr.rpoAe.Culr-rfforenfifl. 3axou BceMnpHoro rsforeHlrx. Ilepnax KocMI4rIecKalI cKopocrb.

Cula rflXecrlt 
"ei. 

Hesecor,Iocrr. Cula ynpyrocrl{. 3aroH fyra' Culrr rpeHll's'

3arconrr coxpaHeHuq B *"*a""*e. Irftunylrc. 3axos coxpaHeHlls I'IMnynbca. PeamueHoe

ABr'xegue. pa6ora cuJrbr. Kunerzqecras gHeprr4fl. Ilorenquanurar 3Heprl{fl. 3aron coxpaHeHl,If,

MexaHl,Iqecroft snepnara.

3.neprenru crarr'rKrr
pasHoeecug. BuArr paBHoBecr.rs. Mouenr cuJrbl. Ycnonus paBHoBeclat rBepAoro rera. PasHoBecue

pbrqafa.
ZcnonssosaHr4e 3aKoHoB MexaHlrKr{ Anr o6tscneiruff ABI{xeHI'lff ue6ecHrx reJI Il Ans pa3BI{TI4fi

KocMr.rrrecKr{x r.rccjreAosaluia. flparruuecKoe upHMeHeHHe (fusruecxux gnanuft B rloBceAHennoft Nragnu

Anfi LrcuonBoBaHI'Iq [pocTblx M9XaHI,I3MOB, I'IHCTpyMeHTOB, TpaHcIIOpTHbX CpeAcTB'

Oponra.nurue la6oparopHbre pa6oru

Jla6opamopuaa pa1oma Ne I <I'IccnedoaaHue panHoycKopeHHozo npflMonuueituozo deucrceuun>lc

rrcrroJrb3oBaHl,IeM o6opyAonanuq (To'rKa pocra>)

Jla6opamopuanpa6omaM 2<<I'Isyveuuedeucrceuunmena6pouteHHozozopu3oHmailbHor\c

lrc[oJrb3oBaHl,IeM o6 opyAonanus <<To'{Ka pocra> )

Jla6opamopuan pa6oma Np 3 <I,Isyveuue dsnrceuun mena no oKpy)tcHocmu nod deilcmeueu cur

y npy z o c mu u mnac e cmu t (c ucno tb3oBaHI,IeM o6 opy.uoeanuq ((To'rKa pocro )

Jla6opamopuanpa6omaNe4<IrlccnedoBaHueusMeHeHtmlecamenanpue?o deuilceuuucycxopeuueu>(c

rrcxoJlb3oBaur{eM o6opy,uonauuq (To'rKa pocra>)

Jla6opamopuanpa6omaNe 5<IrIsyuenuercoefiQur4ueHmampeHltrcKolbctceHt&D\c uctloJlb3oBaHueM

o6opy.uonanus <<Toqxa pocro)

Moleny.nnpHaq Surnna
Ocnonrr *one*y.n"pnoft Qusunu. BognururosgHue aroMlrcrlltlecxofi rl4rlore3bl crpoeHl'It

BerrlecrBa u ee gKcrrepuMeHTanbulre AoKa3areJlbcrBa.Pa:ueprr H Macca MoneKyn' Kolr'Iqecrso BelrlecrBa'

Monl. flocrosgHas i"o.u4po. Bpoynoncroe ABfixeHrae. CrEltr ssafiN,IoAeftcrBllt MoJIeKyJI. Crpoenue

rasoo6pasHbrx, xr{AKr.rx r{ TBepAbrx reJr. Tenroeoe ABI,IXeHTIe MoneKyn' Mo.uelr l4AeanbHofo fa3a'

OqroeHo e ypaBHeHLIe Mo JleKynspHo -KllHeTl4qecrofi TeopIIpI f a3 a.

Tetrneparypa. 3neprur rerr.tro"oro ABrrr(eHrrfl MoJreKy.il. Tenrosoe paBHoBecrae. OupegeJIeHI4e

reMneparyprr.^ ,A.6ionrorHas reMrreparypa. Ter'rneparypa - Mepa cpegnefi runernqecroft sHepruu

MoJIeKyJI. I4orvrep enrae cropocrefi ABI{xeHI4fi MoneKyn ra3a'

Vpannenue cocroqHuq uAealbHoro ra3a. YpanueHrae MenAeneeBa- KlaneftpoHa' fasosrre

3aKOHbI.

TeprvroAlrnaMuKa. BHyrpeunm 9Heprr4s. Pa6ora B TepMoAr,IHaMpIKe. Kort4'recrno renJlorbl.

Teuroeurocrr. llepnuft.saroH TepMoAlrHaMrxra. Irlsonpoqeccbl. AAua6amrtfi npouecc.Bropoft 3aKoH

TepMoAr.rHaMlrKrri crarucrlrqecKoe lrcroJrKoBaHHe neo6patrlMocrl'I npoqeccoB B [pfipoAe. Ilopr4ox u xaoc'

Teurosrre ABr,rrarenr,r: ABlrrareJrb BuyrpeHHero cropaHl,Is, AlrseJlb. KII'U Asurarenefi. llpo6nevst

gHepferLIKLI pI oxpanbl oKpyxarcuefi cpe4rt.
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BsanuHoe flpeBpauleHr{e xraArcocreft v ra3oB. TnepAue reJra. Ilcnapenue a KI4IIeHI'Ie.

HacrrrqeqHrrft [ap. Bnaxnocrb Bo3Ayxa. Kpucranrutlecxue u anrop(pnrre reJla. IlrasreHne \r

orBep.ueBaurae. YpanneHrle rerlJloBoro 6 a-nanca.

Oponranursre la6oparopHble pa6oru
Jlaflopamopnan pa1oma Ne6 <Wsyveuue u3omepMuqecKo?o npoqeccil) (c ucnolssoBaHl'IeM

o6opy,4oeaHras <Toqra pocro)
lla6opamopuanpa1omaJrfe7<I'IsyueuueypanHeHuncocmonHunudeanuuozozasa>(c
I{crlo JIb3oBaHI,IeM o 6opy4onanus (To'rKa pocro)
JI a 6 o p am o pu anp a6 o m aNe 8 < IrI su ep e uue omH o c um e nuu o iten a acu o c mue o z dyc a >

JIa6opamopnanpa6omalftg<LlsuepeuuemeMnepamypbtKpucmanJlu3aquuuydenuuotltmerilnepamyp
unn asr e Hun6 eu4 e cm 6 il) (c ucnomsoBanl,IeM o6opy,uonaHns <Toqra pocro )

9.nercrpogl{HaMr{Ka
SlenrpocrarrrKa. 3lerrpu.recrufi 3aprA pr gJIeMeHTapHbIe rIacrI4IIbI. 3axou coxpaueHll{

3reKTpr.rqecKoro 3ap.rrAa. 3aron Kylona. 3rerrpnuecKoe rlone. HanpxxeHHocrb 3reKTpl4qecKoro noJlfl.

Ilpunqun cyrreprro3lrrlr4r4 uoleft. llpoeo4nraxra B gneKTpocrarrlqecKoM [oJIe. ,{uenerrpraxz B

gneKTputrecKoM rroJre. llonrpusaqur AuSJreKTprrKoB. florenqualbHocrb gJlexTpocraruqecKofo noJls.

llorenqual lr pa3uocrb floreHrluanon. 3rerrpoeMKocrb. KonAencaroprr. 3neprus SneKTpuqecKoro noJlt

KOHAeHCaropa.

Jla6opamopuanpa6omaNeI0<LlzuepeHueereKmpuqecrcotieurcocmurcoudeHcamopa)) (c ucuolrsoBaHneM

o6opy4onauplq (To'{Ka pocra>)

PacupegeJreHrre qacoB rlo reMaM.

Itb Pasaer KoJru.recrso
IIACOB

Konrpo.rrrnan
pa6ora

JIa6oparopHble
pa6orrr

I BeeAeHue. @rasura u Qusrauecrue
METOAbI I43\TIIEHLI' ilPI4POAbI

2

2. Mexanura 46 4 5

3. OcroeH MoJleKynf,puo-
xvnerraqecroft Teopu[ ul

TEPMOAUHAMI4KI,I

35 2 4

4. OcHosH gneKTpo,quHaMLIKI,I : 15 I I

rIoBTOpeHLIe

I4roro tl2-nca
4

11 rc.nacc(102uacon).

PasAefl 1. <<S.nercrpoAuHaMrrKa>> (npolo.rrxenHe) (23 v.).

TeuaL.dlocrosnnrrft oneKrpl{qecruft too(9 u).

,[eficrnuxoJreKTpr{qecxororoxa.YcnoBLrscyqecrBoBauutgneKTpuqgcKororoKa.Croponnuec
nlu.3lexrpuqecrufiroKBrrpoBoAHurax.3axonOivra,qnsyqacrKallefi]I.ConporurneHl,IenpoBo

Auura.3as[CLIMOCTbCo[pOTIIBneHI,LlOTTeMIIeparyprr.[CBepxlpoBo4urraOCru.]

CoeAunenue ilpoBoAHraKoB. Pa6ora I,I Molrluocrb gneKTpl4rlecxoro rora. 3aron .{xoynx-Jlenrla.

I4slrepenue cr4Jrbr roKa, Hanpf,xeHlifi. vt coilporl4Bneullr BSreKTpuqecxoftqenn.

3nerrpogu4xyllla;Icula. ZcroqnHKIlToKa. 3axoHOrtaAlsnolHoft qenl4

Jla6opamopuaapa6omaMlcl'IsaepeuueS,[CueuympeHHezoconpomueneHunucmoqHuxamoxa>(c
rrcrroJIb3oBaHI,IeM o6opy4onauus (To'IKa pocto)
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Telra2. <SneKrplarlecKuft roxncpe4ax> (5u')'

3xCnepurrleHTaJlbgble O6OCnOsaHI4fi 3JIeKTpOnnOfi IpOBOAIIMOCTS MeTaJIUOn' SnerrpraqeCrnfi

TOK n PacrBopax rr paclrJlaBax gJIeKTponI4TOB'

[3aroHsnerrponusaoapa4ex.]Snerrpu.recrufiroxsrarax.[pa3Jr'*rHbrer'rrrbrcaMocrosreJrbHorop
aspr4a. Ilnalrvra. ] 3 nempraqecrrfiro KBBaKyyN{ e'

3nerrprauecrrnlroxsuo JryrrpoBoAnuxax.flonyflpoBoA'?lronueupu6oprt'
Jlafuopamopuanpa6omaNe2<I'IszomoeneHuezalbilaHuqecKo^ogneT^eHmauucnbtmaHueezo6
deilcmeuu>(cucnonreoBaHl4eMo6opy.uoraruq(To.IKapocra>)

IIa6 opamopuanpad omaM 3 < I'Iccned o 6 aHue

sasucutvtocmuconpomusneHltflnonynpoooduurcaommeJilnepamyput'(c 
I4CflOJIb3OBaHI4eM

o6oPYgoraHus <<Toqra Pocta>)

T ervra3. <MarHllrHoerrone> (5't')'

Maruurnge B3aIIMOAefiCrsus. Marnr'rrnOe IIOJIe TOKOB' I'In4yrqur MaTHIITHoIO IIOJIT' JI]I!HrI|1I

uamurnofi r{HAyKUrII4. fieficrnue MaTHI4THOIO IIOJIfi HaIIpoBoAHI{KC TOKOM' 3axonAuflepa'

AsuxeHr.re3apsxeHHbxqacTuuBMafHI'ITHOMIIOJIe'cunaJlopenqa'ManrurnbleCeoiicrBaBelllecTBa'
Tervra4.<3neKrpoMarHr4T:nasr4*Eyrqrar>(l'4u')'

OnurrtOapaAes.Mamurnrriluoror'llpanuno Jlenqa'

3anou ererrpouarnurnofi u'AyKqr.rr'. Buxpenoe gneKTpr4qecKoe noJre. [3AC r'THAyKIII{' B

ABr4XyrrIeMcs [poBOAHUXe.] carrao]IHAyKII]It. I4ngyrrunuocrr'3nepr]ItMarII]ITHOIO IIOJITTOKa'

ParAen 2. <Ko;re6aHuqr no'rlnrn>(50u')

T ervr a5.<<MexaurIqecKuerole6 aru4ff lIBo JIHII)>>( 1 1 u')

ycroeugso3HlrKHoBeHr4flMexaHlrlrecKlrxKoJre6auraft.,{neMoAeJluKone6ateng6rxcucreM'

Kuneuarura role6areJlbHoro ABfixgHI4s' fapuonu'recrrae role6anus' [r'Ina:rlura role6areJlbHofo

.rlB'rxeHlrr. flp.enpauenrae g'epruu rrpr4 rapMo'r.rqgcruxrore6annrx'3ary<arc'u'e rore6anzq'

Brmyx,uennrrerole6 anraq'PesoHauc'

MexanprqecKl4eBo JIHrI. B omrrtncpe4e' 3nyr'

Jla6opamopuan pafuomA Ne4 <I'Iccnedoeauue rcone,AnUit npycrcuHHo?O Uaamuurcatt(c

lrcrIoJIb3oBaHIaeM o6opyAonanraq ((To'rKa pocra>)

JI a6 op am o pu an p a6 O m A JW 5 < I,I c c n e d o e auUe XO n e 6 AuUil H umnH o 2 o \'tqnmHuKb) lc

lIcrIoJIb3oBaHI'IeM o 6opy4onanus (To'rKa pocru)

JI a6 o p am o pu anp a6 OmaM 6 < O np e d e n e Hue cKo p o cmu 3 6yK as e o s dyx e > (c ucIIOJIb3oBaHlIeM

o6opyAonannq (ToqKa Pocra>)

Tervra6.<SleKTpoMarHI,ITHbIerone6arrr,rsranonrrrr>(14u.).

Cso6oAu'egneKTpoMaru'rrubreKore6anuq.Kore6aremnufixontyp.ooprvtynaToMcoHa'

llpouecc'npurapMoHr{qecKuxKofle6anurxsrore6aremnoMKoHT}pe.BHnyx^eHHbIegJIeKrpoMarH}ITHbIeKo

le6auus.flepelrennlrfror.,{eficrBylollllle3HatleHl4fi 
cI'IJIbIToKa}IHaIIpsxeHlIJI'

petucrop B qerrr4 neperr,tennoro ToKa. [Kongencarop 14 KaTylIKa I4HAyKTI4BHOCTH B IIeIII4 nepeMeHHOrO

rora. 3aron Oua Anfl llerru fiepeMeHgoro rora'Pe3ogarrc B sreKTpI4tIecKIT x uerlfi' Mouuocm B uerrlr

IIepeMeHHoro ToKa. Tpancsopuarop' [flpousnoAcrrO' rlepeAatla lr I4CIIoJIb3oBaHIae

gneKTpl,Iqecrofisneprrara.]SrrerrpoMa|H}ITHbIenorrrrrt.fIpI,IHq}IIIbIpaAI,IocBs3uI4TeneBI,I,4eHI,I'.

T ervr a7. <3 aroHblreoMerpla-{ecxofi onruru> (3 6u')'
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3arou rrpflMonraHefinoro pacnpocrpaueHlrs cBera. 3aron orpaxeullfl cBera. 3arou npenoMJIeHI4s

cBera. f.flnnenue IIoJrHoro BHyrpeHHero orpaxeHlal.]Jlunsrr.Ooprvrynaronxoft JII4H3bI.

Ilocrpoenuenao6paxenuftsrouru4xrunsax.fJrrBKaxonruqecKarrcrlcrervra.[OnrraqecKlaenpl46opu]

Tenra8. <BorHoBas onrura>(24u.).

Irlsrrrepeurae cKopocrr.r cBera. fiucnepcun cBera. flpranqun fioftresca. I4nrep(fepeuuur BoJIH'

I4nrep$epegrlr4s cBera. .{u$parur{q cBera. [.{usparuraoHnaqpemerra.llonrpH3auHflcBeroBbrx nomr']

Jla6opamopuan pa6oma Ne 7 <IrlccnedoeaHue flrueHuil unmepQepeHl4uu u duQparcr4uu

c s e m o)JI a6 o p am o pH anp a 6 o maNe 8 < O np e d e n e H u e cKo p o cmu c 6 e m a 6 6 eu'F c m 6 e ))

T erua9. <3neMeHTbITeopulloruocI{TsJIbHocrl4> (5 q')'

3aronrr gJreKTpoAr4uaMr.rKr.r fi npuuqrrn orHocI,ITeJIbHocrlI. Oirn Maftrelrcona. Ilocrylaru

CnequangrOft TeOpI4I,I OTHOCI4TeJIbHOCTI4. MaCCa, IIMIIyJIbC

prSHeprl4fl BcrleqrlaJIbHofi reopultorHocLITeJIbHocrll'

Parae;r3.<KnanronansusuKa.Acrpot[uruna>(36u')
TeN{a 1 0. <KeaHronar(f usura. Ctpoenuearorr'ra> (9 u')
paeHosec'oe rerrJroBoe ra3ryrreupre. funoresa lhanra. 3axonrr ipotoe(f$erra. ,{anlenue cBera.

KOpuycryn.rpno-nolnonoft AyanI{3M. funoresa As Epoftnr'flnaHeTapHajl MoAeJIbaTOMa'

Ongrupesep$opaa.IlocrynaruBopa. MogerlbaroMaBoAopoAa noBopy. [JIasepH.]

JI ad op amopu anp a6 omaM 9 < Ha6nn d eHue crlJt oruuatx utuu eittt amwxc neKmp o 6 ))

TeruaL l.<@u3I,IKa aToMuofos4pa.SleueHTapHbleqacrullblD(25'I')

MeroArr perr.rcrpaqvn 3apfl)KeuHbrx qacrr4rl. Ectecrnennas paAIaoaKTI4BHocrb. Anr(fa-, 6era- pt

raMMa-lr3JryqeHufl. PaAraOarrunnrre IIpeBpaIqeHI4s'

3aroupa,uuoaKTr4BHor opacnaga.VIgorourr.IrIcKyccrBeHHoenpeBpaueHllearoMHrrxr.4ep.IIporoHHo-

nefi rponnaxMoAenbaroMuorotApa.-fl 4epnlreculrr'

3ueprrar cBs314 aTOMH6TX r4ep. I-{eunbre sAepHble irearuuu. -flgepnuft peaKTop. Br'Ionoruqecxoe

.[eficrBue paAI,IoaKTI{BHbrx raslYlenuft. llpuueueullepaAI,IoaKTI4BHbrxrI3ororloB.

Teprvror4epHblepeaKql,Iu. [Teprr'roxAepnHfi cunre:.]

3leuenrapHbreqacTr,rqu. oyu4aueHTilJlbHbleegauNloAeft cTBI'Ifi .

Teua 12. <3lenenrrracrpo([usuxu>(2q.)

colneqnascficreMa.coffrqe.3segAu.Haruafararrura.[,{pyruefanaKrr'rrn.]IIpocrpaHcrBeHHO-
rperuenndrenacga6rrna6nroAaerrroftBceneusoft.llpeairanrenr'rs o6esonrcqnrEBcelennofi'[Tevruar

MaTeput LITgMHa{3Heprux.]

Ilonropenze(12u)

Onucanue yqeoHo-MeToAl,IqecKoro It MaTepuaJrbHo-TexHnqecKoro
o6ecneqeHlrq

oopasonaTeJrbHofo rrpoqecca no [peAMeTy <(@u3IIKA)

Ilporpanrr,ru *yp.^u (frasurn Ans 10-11 rlaccon. Yrny6uennuff ypoBeHb (anropu:O'

A.Kpucauona,f . .fl . Mrxuuren).

1.yMK<<Dngnra.10-1lrnaccrr.Ba3onnfiyporenr>..f .-fMlKutuena,M.A.Ilerporoft/1v1.A..

-M.:[po$a,2019.
3. (Dragrara.Mexanr,rra.Yrny6nennrrft yporeul.l0xlacc.Yue6nux(arroprt:f .-fl.Mxxuruee,A'3'

Craumon).).
4. Acrponorr'ruq' l lrnacc'Vqe6nur(arropu:B'A'Boponqon-BeJlbsMllHoB'E'K' Crpayr)'

5. (Dusura. Yruy6neunuft yponenr. 10 xlacc'

Merorrqecroeuoco6rae(anrop A.B. Illaranuua)'

6. (Drasflra. Yrny6nennuft ypoeeHr. 11 rnacc'

MeroAu'recroenoco6ue(an'rop A.B.lllaraluna)'
t2



7. (Drasura. 1 0- 1 1 rnaccu. 3 aAa.nrur(anrop H. I4. f onbAQ ap6).

8. PrrlrKeer.r.rA.ll. C6opnvx sa4auno(pusnre. 10-11 xnacc.-M.:4po1pa, 2008.

9. MocranenA. H.f oroBLIMcsKeAI4HoMyro cyAapcrBeHHoMygK3 aMeuy.

Ousrra.A.H.Mocraner,f .A.Hurynona. - M. :,{po(pa,20 1 1 .

3renrponnrre yue6nue uoco6nq
1 . http ://www.metod-kopilka.ru MeroAu.recKall KoTIIIJIKa

2. http:llfcior.edu.ruhttp://eor.edu.ru (De4epamnrrft qenrp r.rnQopivraqlloHubrx o6pasonareJlbHbrx
pecypcoB (OMC)

3. http://pedsovet.su lleAaroruqecKoe coo6ulecrno
4. hup://school-collection.edu.ru EAunas KonneKrlur qu$ponrrx 66pasonarerlbHbrx pecypcoB.

KolrnnerrAeMoucrpaur{oHHororaJra6oparopnoroo6opyaonauuxno(MexaHl4Kg,MoJleKyJlrpnoft(f nsu

Ke,gJreKTpoAlrHaMlrKe,orrruKe,arounoftusAepnoft(fusure)ncoornercrBl{IlcuepeqHgM yre6noro
o6opyAonauu.r fio (fuaure rnfl ouroeuofi IIIKoJIsI, rITo IIo3BoJIter

BbrrroJrHr.rrbnpaKTr.rqecKyroqacrbflpofpaMMbr(aervroncrpal{uoHHbIegKc[epI{MeHrrr,Sponra-nbHbleorIbIT
u,ra6oparopnrrepa6orrr).

O6qee o6opy4onanne (([usura)

Ilnrfponan ;ra6oparopus RELEON yqeHuqecKan (Suutlca)

O6ecnequsagr BbInoJIHeHI4e gKcnepI{MeHToB rlo reMtM Kypca

lpusuru :

BecnponoAnoftuymtugarrll,IK c 6-ro BcrpoeHHbIMI4 AafiI{KaMI,I :

I{raQponoft Aarrrr.rK reMreparypu (40+ 1 65 C)

{uQponoft Aarrrr4K a6cornorrroro AaBneHIry (0 . . . 700rIIa)
,{arvur MafHI,IrHoro TIoJUI (- 1 00. . . + 1 00 rvrTn)

[aruuK Harrprxenut (-2. . .+28; -5 . . . +5B ; - 1 0. . . + I 0B ; - 1 5 . . . + 1 58)
.{aruur rora (-1 ...+1A)
,{arum aKcenepoMerp (*2 g;14 gt +8 g)
OrAensnrre ycrpoft crna:

USB ocqunnorpa(p (2 xatana, +/- 1 00B)

Arceccyapst:

Ka6em USB coeausutersnrrff
3apr4noe ycrpoftctno c ra6enelvr miniUSB
USB Aaanrep Bluetooth 4.1 LowEnergy
Koncrpyrrop Anr npoBeAeHlls gKcrepI4MeHToB

Kpamoe pyKoBoAcrBo rlo orcnrlyararlraz qu (f poeoft la6 oparopult
llporpanrrr,troe o6ecneqeHlle
MeroAzqecKlre peKoMeHAaIIulI (40 pa6or)
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TEMATIITIE CKOE IIJIAHIIPOBAHITE

TeMarra.recKoe [JraHr4poBaH]re Co.uepxanr{e rro reMaM

10 n.iracc (102 qaca)

Bnelenue. @usnKa rl ecrecrBerrHo-HayrrHrrfi nneroA rro3HaHrrfl nprapoau (2)
@rasuKa rr ecrecrBeuuoHayrrHrrft ueroA
rro3HaHIIff rlpIIpoAbr

@usuxa - $ynaaueHTaJlbHaJr Ha)'Ka o rpupoAe. Hayrnrrfi
MeroA no3xaur{.fi . MeroAu HccneAoBaHnx $u:u.recrnx
snleHnft . Mo.qenupo Banve lpusuuecxux qsreHr,rfi E
rrpoueccoB. Ousu.{ecrr4e BeJr}rqr,rHrr. llorpeuHo crr.r
usuepeuuft Susuuecrux BeJrlrqr.rH. Ougprqecx?re 3axoubr 14

fpaHr4rlbr r,Ix [pr.rMeHr,rMocTr4.
Ouguqecrue reopfi u u flpr4nrlr{n coorBercrBrrs.
Porr u Mecro (lusraxn n SopurapoBanvrv conpeueunoft
uayrnofi KaprlrHbr Mr.rpa, B npaKTr4qecroft AeqreJrbuocrr4
moaeft.

MEXAHIIKA (46q)

Kuneuarurca MexannqecKoe .uBprxeHlre. Cncrelrrr orcqera.
Crarapuue r4 BeKTopnrre (f usuuecKr4e BeJrr{quHbr.
MarepraanrHarr rorrKa. llocryuarenbuoe ABlrxeHr,re.
Tpaerropur, rD/Tb, rrepeMerrleHr.re, KoopAlruara, MoMeHT
BpeMeHI4, [pOMex(yToK BpeMeHLI.
3axon orHocprreJrbHocrr4 ABVXeHlrr.
Pannonrepnoe nprMoJruneftnoe ABr.r)r(eHr,re. Cxopocrr
paBnoMepHoro rrpsMorranefinoro ABraxeHraf, .

YpanneHrae paBnoMepHoro,qBlrxenrax. fpa(f urrE
paBHoMepHof o ABr.rxeHr,rr.
Croxenue cropocreft.
Hepannorr,repHoe ABr,riKeHlre. Cpe4nrr cKopo cTb.
Mrnonennar cKopocrr. Ycropenue. PannoycKopeHHoe
,{B14XeHI4e.
YpanneHrae paBnoycKopeuHoro ABrrxeHr.rr. f pa(puru
paBHoycKopeHHoro ABuxeHus. Cno6oAnoe naAeulre ren.
Vcropeuue ceo6oAuoro rraAeHr.rs.

,{nuxeuue ro oKpyxHocrr4 c rtocrosuHoft no uoAyllo
cKopocrbro. I{enrpocrpeMrrreJrbHoe ycKopeH}re.
llapauerprr ABvxeHlrr ne6eurrx ren.
A6coruonro rn0pAoe rero. llocrynareJrbHoe H

Bparrlarenbnoe ABrDKenue a6comorno rn€p4oro reJra.
Yrlloear cKopocrb, qacrora H rreplroA o6parqeuur.

3arconnr .ilrrHaMrrKrr Hsrorona -f,sreHue rlHepquu. Macca n svra. Znepuuamurre
crrcreMbr orcq€ra. Bsarardoaefi crBr.re rel. CloxeHr{e cr.rJr.

flepnrrfi, nropofi urpernit 3aKoubr Huorona.
llpuHqun orHoc[TenbHocru faruares.
f eouentprrlecKar I{ f eJII{oIIeHTp[qecKar cr4creMbr
orcqera.
3axos BceMr.rpHofo rfiroreHr4r.
f panuraquoHHas rrocrofi HHafi .

Cu:na rrxecrr4. Cuna rflxecrr,r Ha Apyrux nJraHerax.
llepnax KocMr,rqecKaf, cKopocu. [nuxeupre ue6ecnrx rel
r4 crryrHr4KoB.
Bec u HeBecoMocrb.
Cumr yrpyrocrrr. 3axoH fyra.
Cumr rpeHprr.
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Mounocrr.
Knnerra.recKat gHeprllq.

Pa6ora cllrbl TfiKecrn. florenul{aJlbua;I gueprlaq reJla B

rpaBlITarI[oHHoM rlo JIe. P a6 ora c]IJIbI ynpyrocru'
Iiore"qraanbHa;I eHeprfi s ynpyro ae$ optr'ttlpoBaHHoro

TEIA.
3aron coxpaneHklt MexaHllrlecrofi SHeprI4I'I.

nMrlynbc rerla I'Iunynsc cI4JIbI. 3ury1 coxpaueHl4s

"*ryn"ca, 
PeaxrueHoe ABHxeHI{e.Pa6ora cI'IJIbI'3arconrr coxpaneHlrfl B MexanuKe.

rae rurarepuanblroft ro'Iru u TB€pAofo reJla. tlIaAu
paBHoBecus. Vcrosus paBuoBecl4q.

Morraenr cI,IJIsL

r,re rrroroB I,I3]^{eH[q reMbl (MexaHuKa)

ffiI,I3I4KA lt TSPMOAUHAMUKA (35'r
nffpHo-KlrHerllqecKat Teopl{fl (

BerrlecrBa u e0 grcnepl'IMgHTaJlbnble AoKa3areJlbcrBa'

Epoyuoncxoe ABuxeHIae.
T-err,rneparypa I,I renJloBoe paBHoBecue. Llkalu I{elrcur u

KenrsuHa. A6contor"ail TeMrleparypa KaK vrepa cpe.qHeft

KuHerl,Iqecrofi sHeprul,I TgrIJIoBoro ABIIXeHI'IS qacrlau

BEIUECTBA.

Currr s3ar4MoAeftcrBl'Ifi MoneKyJI B pa3Hbrx arpefarHbx
cocTofl Hlltx BeIrIecTBa.

Moaeur GIAeaJIbHbIft ras).
,{rinneuue raga. Cssgr MexAy AaBJIeHueM u cpe'uneft

Kr,rHerl4r{ecroft eneprueft nocryuareJlrHoro refiJloBoro

ABr4xeHrI.u MOneKyJl uAeaJrbHoro fa3a.

Ocnosuoe ypaBHeHlle MoreKynqpHo-KI4HerI'IqecKoI{
Teopufi LlAeanbHoro fa3a.
Ypanneurae cocrosHllt IaAeanbHoro ra3a. Vpannenne
Me"Aenee"a-Knaneftpona. I4sonpoqeccbl. fasosrre

Ocnossr MoreKyfl spHo-Kr'rHerrrqecKorl

@eHlrfl )nr.rAKocrrr r.{ raga. HacrrqeHgble
pr HeHacbIIrIeHHbIe napbl.,{annenue HacbIIrIeHH oro napa'

Kunenue. Blaxnocm sogAYxa.

MoAenr crpoeHlar xHAKocrlI. flonepxHocrnoe
HATfiKEH}IE.
CMaqrasaHI,Ie I,I HecMatII4BaHI4e.

Kanurtrlrpu.
Kpracra;rlIEqecK[e Ia arrop{nrre reJla. MoAenr crpoeHl4t

rneparx rel. MexanurlecKne csoftcrsa rn€pArrx rel'

Bganunrre [peBparnteHlrfl
XIIAKOCTII I,I fA3A

@r. Tepnrogut'aMr4qecKar cracrelra u e€

paBHoBecuoe cocrorHue. Pa6ora Ia rgrlnouepeAaqa KaK

tnoco6rr LI3MeHeHLII BHyrpeHHeft eneprura. KorlEqecrso
TerrJlorbl. Teulo€urocru. Oasosbre flepexoAbl.

Ypanueuue rerlJloBoro 6ananca. Ilepnrtfi 3aKoH

TepMoAI4HaMuKlI.
AAua6anruft npoqecc.
Heo6parrarvrocrr renloBbx npoqeccoa' Bropoft garon

TepMoAI4HaMUKVI rr ero cTaTI',ICTI',IqecKoe TOJIKOBaHIIe'

Ilpeo6pas o BaHLrfl 3Hepruu B TerIJIoBbx MaIITHH ax' I{uxn

Ocnoeu repMoAr{HaMrrKrr



flpo6relru gHepreruKll I{ oxpaua oKpyxaroqefi cpeAu.
OCHOBbI SJIEKTPOIUHAMI,IKI4 (l 5 q)

3nerrpocrarr{Ka Srerrpuuecruft :aprg. 3axon coxpaHenr4s
gneKTpr4trecKoro 3apflra. Srerrpuuecroe
ssauruoAeftcrBr.re. 3aron Kynona.
EilasKoAeftcrBr{e pr AirnbHoAeffcrnue.
Haupxx€nHocrb [r noreHrluaJr gJreKTpocrarlrqecKoro
rroJrq, cBr3b MexAy HI4MH.

Jlu:nuu n anprxOnn o crr{ r{ gKBrirrroreHrlr4 anbH bre
rroBepxHocrn. flpranqr4n cy[eplo3]rqura gneKTprlqecKr.rx

noreft . Pasno crr rroreHurlanor. flpono4HprKpr r{

ALrSJreKTpr4Klr B 3n€KTpr4arecKoM rroJre.
Snexrpuuecxas €Nlrocrr. Kon4eHcarop. Sneprur
SIEKTDI,IqECKOTO UOIS.

flonronenne (4q)

Kpnrepzu orleHrrBaHus guaHuft yqaqrlxcs 10-11 KJraccoB

Oqenrca ycrHbrx orBeroB yqaquxcs
Oqenra <5> crasurc;r B ToM cJrf{ae, ecnu f{arrluftcq uora3brBaer BepHoe rroHr4MaHrle (pusrauecxoft

cyrrlHocrr4 paccMarprrBaeMbrx ssreHuft pt 3aKoHoMepuocreft, 3aKoHoB 14 reopufi, a raK xe
rrpaBlrnbHoe olpeAenenue (fusuqecKux BeJrr4rrr4H, vx eg;vnkrr\ n cnoco6oB r43MepeHr,rr: npaBr4nbHo

BbrrroJrnser qepre)Ku, cxeMbr ra rpa(frar<u; crpor.rr orBer no co6crseHHoMy nnaFy, conpoBoxAaer
paccKa3 co6creeHHbrMr.r npr4MepirMl,I, yrlleer rIpLrMeHffTb 3HaHIas s Hosoft cnrya\w [pI,I BrITIoJIHeHI,II4

rrpaKTr4qecKprx sap.atuir; Moxer ycraHoBprrb cBs3b MexAy H3f{aeMbrM n paHee }r3f{eHHbrM
Marepr{anoM rro Kypcy $usurn, a raKxe. c Mareplr€LrroM, ycBoeHHbrM fipu u3freHr{ra Apyrux
npeAMeToB.

Oqeura <4> craeIlTcfl, ecJnr orBer freHr.rKa yAoBJrerBopser ocHoBHbrM rpe6oranuf,M Ha orIeHKy
<<5>>, uo AaH 6es laclroJlb3oBanus co6crBeHHoro rrJraua, HoBbrx rrplrMepoB, 6es npuueHeHl,rq sHaHuft n

noeoft cprryarJprrL 6es ucuorb3oBaHr.rfl cesseft c paHee u3f{eHHbrM Marepr{aJroM r,r Marepr{€uroM,
ycBoenHbrM npr{ pr3frenlrr Ap. [peAMeroB; scrr.r yrarquftcr Aorrycrr,rn o4ny ourH6Ky raJrr4 ne 6oree
AByx HeAoq€ron N Moxrer lrx rrcfipaBlrrb caMocrosreJrbHo r4lrvr c se6omnroft [oMorrlbro f{r.rrenr.
Oqenra (3> craBnTcs, ecJrr4 yuauraftcr upaBranbHo noHr4Maer $rasauecxylo cyrqHocrb
paccMarpr{BaeMbrx gereHuft r.r 3aKoHoMepnocrefi, Ho B orBere }rMerorcs orAenbHrre upo6emr n
ycBoennlr BorrpocoB Kypca Susurr.r, He rrperrrrcrByroqr4e 4amnefimeMy ycBoeHlrro BorrpocoB
IIpOTpaMMHOIO MaTepl,Iana; yMeeT IIpI4MeHtTb IIOJIfIeHHbI9 3HaHI4fl npl4 peIIIeHLIU [pOCTbIX 3aAaq C

r{crroJrb3oBaH}reM roroBbrx (popvryn, Ho 3arpyAHsercr rpu perreHu}r 3aAaq, rpe6yroqux
npeo6pasoBaur4r HeKoropbrx (poprr,ryr;aorycrrrJr He 6onee oAnoft rpy6oft oruu6xpr v AByx
neAoq€roe; ue 6onee oAnofi rpy6oft vr oAnoft nerpy6oft orulr6xrE; se 6oree 2-3 yerpy6rrx onru6or;
oAnoft uerpy6ofi olrn6xn u rp€x ne4o.r€roe; Aorrycrun 4-5 neAo.{€ros.
Oqenra <2> craB?rrcfi, ecJrr.r yraquic.a ne oBJra,4en ocHoBHbrMr4 3HaHr{flMr.r }r yMeHr.rsMpr B

coorBercrBuu c rpe6oBaHplfiMll flporpaMMbl I{ Aonycrllr 6orbme omu6or u neAoqeroB treM

Heo6xoAr.rl,ro Anr oqenru <3>.

Oqenra KoHTpoJrbHux pa6or
Ouenra <5> craeurcx sa pa6ory, BbrrroJrHeHHyro rroJrHocrbro 6es oruu6or u ne4ou€ror.
Ouenxa <4> crannrcs. 3a pa6ory, BbrrroJrueHHyro [onuocrbro, Ho npr.r Hanr.rrruu s Heir- ue 6olee
oAnoft rpy6oft ouru6ru; oAHoft Herpy6oft oruu6ru pr oAuoro He4ou€ra; ne 6oree rp0x ne.4ou€ron.
Oqeura <<3> cranurcr, ecJru f{enr4K npaBrrnbHo BhrnoJrur4Jr He Meuee 213 ncefi. pa6omr ull't
Aorrycrr.rJr: ne 6oree oAnoft rpy6oft oruu6ru u AByx HeAo.r0ros; ue 6oree oAnoft rpy6oft orupr6ru u
oAnoft nerpy6ofi ouu6xu; He 6oree rpex Herpy6rx oruu6ox; o.quofi uerpy6ofi omu6ru r,r rpex
neAoq€roe ; ilpkr :r.urprtuu 4 - 5 neAo.r€ton.
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