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HacrogrIlat [porpaMMa cocraBJ'IeHa Ha ocHoBe [pr4MepHblx rrporpaMM ocHoBHofo
o6qero v cpeAHero (no,ruoro) o6ulero o6pasonaHul no Qu:nrce, npuuepHofi
nporpaMMbl yue6Hofi AI4cuunrrII4HbI Ot4sraKa Anr npo$eccr.rft HaqaJTbHoro
npoQeccaoHarbHoro o6pa-:onauufl 14 cnerrr4€L'rbHocrefi cperHefo npoQeccrzoHa,rbHoro
o6pa:onauu.r.

llpu no4roroBKe K 3K3aMeHy ocHoBHoe BHLIMaHI{e cneAyer yAenrrrb BbrrBJreHI4}o

cyllHocrl4 QIa:uuecrcux 3aKoHoB v ln,reuufr, a raKxe yMeHr4ro [pt{MeHflT6
Teopernqecxuft uarepvln K peueHr4ro 3aAaq. Heo6xoAlrMo yMerb rroJtb3oBarbcfl ttpr4
BbIrIr4 c,'reHrrt.x crrerevoil Ctr414 3Harb BHecncreMHbre eAr4nr4ubl.

I. MexaHurca

I.1. KuuenraruKa
Mexauu'{ecKoe ABI,IXeHue. Cucreua orcqera. Marepna,rbHar rorlKa. Tpaercropt4fl. flyrs
t4 rlepeMeilIeHI4e. Cropocrs A ycI(opeHr{e. PanuovrepHoe v paBHorrepeMeHHoe

rlptMoJ'IIrHeiluoe ABIrxeHI4e. OruocnreJ'IbHOcrb ABI4xeHr4t. C,roNeHue crcopocrefi.
fpa$zriz 3aBucLIMocrLI Kl{HeMarr4r{ecKr4x Be,rrHr{I4H o'r' BpeMeH:a npv paBHoMepHoM fl
paBHonepeMeHHoM ABI4xeHIrI4. Cso6oAHoe rraAeHne reJ'r. VcxopeHrae ceo6oAHoro
ila!eHl1,fl. /{nuxeuue re,r iloA AeficreueN,{ ct4J'tr,r rgxecrll (aeprura,rbHoe ABHXeHrze rer'ra;

ABI4xeHI4e reJ'Ia, 6poureHHofo fopt43oHTiL'IbHo; ABI4xeHI4e rer'Ia, 6pouleuuofo ItoA yfnoM
K roplr3oHry). [nuNeHI4e no oKpyxHoeru. IlvueirHafl v yrJroBar cKopocrr4. flepno,l n
qacrora o6pauleHur. TaHresur4anbHoe 14 Hopl4anbHoe ycKop eHr4fl..

I.2. {nHanrurca
B:auuoAeicreue te,'I. llepnlrfi 3aKoH Hrrorosa. I4Hepurza,'rbH[,re cucreMb] orcqera,
flpuuqun orHoct4Ter'IbHocrh fa,ru.lrer. CaLla. Cu,'rsl B MgxaHnKe. 14ueprHocls ren.
Macca, fl,rorHocrl. Bropou 3aKoH HrrcroHa, C,'roNeHrae cn-rr. Tperail :axoH HsrcroHa.
3axoH BceMl4pHoro r.tlforeHH-q. ['pasnraLu4oHHaA nocrotHHar, CH,'ra rqxecrr.l,
3aeucut\aocrb ct4JIbI Tqxecru or Bblcorbr. Cu,rrr ynpyrocrr4. flos.srne o ;eQopvallt4rx.
3axou I-yxa. Cr,urt rpeHnq. Koe$QraqueHr rpeHvn. lTpuvreHeHlre 3aKoHoB HrrcroHa r
nocrynareJlbHoMy ABLIXeH[ro rer, Bec reJra, HesecoNaocrr. fleperpy3Kr4. flpnnaeHenre
3aKoHoB Hr0roHa K ABI{xeHLirc Marepr{anr,uofi roqru no oKpyxHocrr,r. flnr.rNeuue
I{cKyccrBeHHbrx e[yrHr4KoB. flepear KocMr4rre0Kar cKopocrb.

I.3. 3arcoHbr coxpaHeHHq B MexaHrrKe

I'llrnylrc reJ'la. [4unyrtsc cI4J'IbJ. Ce.q:r MexAy rrpr{pauleHr4eM 14Mlrynbca reJ'Ia u

xMrlyJlbcoM cl4JrbL 3axoH coxpaHeHr4r 14Mrrynbca. PeaxrunHoe ABr4xeuue. MexaHHqecKaf
pa6ora. Mouluocn. KnsernqecKafl H noreHqr4arL,Hafl 3Heprr.{r (noreHqnaJrbHar fHeplut
re,r s6,'lt4:a IIoBepxHocrn 3em,rr4 14 frorgHrlr.lar'lbHa.fl lHept'l4r vfipy[o ,resopur.rpoBaHHOI-o
Tena). 3axou coxpaHeHl4fl JHepfvu B MexaHr4Ke. 3aroH n3MelleHll.q sFrepr!.It4 B MexaH14Ke

K o: Q Q u ur4 e HT rr oJ'r e3 H o f o Ae fi cre u-q M e xa H h 3 M o B.

1.4. CraruKa rBepAoro reJta

Pasuoeecue rera. Brz4rr paBHoBecr4trena. Moveur ctrrEr. flpaan,ro MoMeHToB. Ycrosuq
paBr{oBecrrfl Te;ra.I {eHrp rrxecru re,rra.

I.5. MexaHuKa )r(unKocreft lr nason



lan,reuue. 3axoH flacra,rr l,rt xr,IAKocrefi r,r ra3oB. fmgpautu.recrcuri [pecc. flaa,leHue
)I(I,IAKocrI4 Ha AHo ti creHKI4 cocyAa. Coo6utarouluec.r{ cocyrbr. Arn,toc0epHoe AaBJ'leHue,

Onrrr Toppnve,uu. Irl:naeHeHue arMoc0epuoro AaBJleHHfl c sucorofi. ApxunaeAoBa chra
Irrfl NuAxocTefi 14 fa3oB. 3axou Apxnve4a. Vc,rosufl ilraBaHr.1fl re,r. fleuNeuue
xr4nKocrt4 ro 'rpy6av. 3asuctaNaocrb AaBr eHufl )Kt4rKocrr4 or cKopocrr.r ee reqeHur.
I.6. MexaHrrqecrcue nole6aHufl rr BoJrHbr.3nyrc

fapuouuvecKue Kore6aHra.s. flepraoA r4 qacrora xo,re6asufi. Cn,terueuue, aMrrJ'tr4Tylla u

Qasa ilpu rapMoHvqecKax xo,re6aHz.sx. Cno6oAsue xore6aHnl. Marenraruqecxnfi
MaflTHI'IK. flepuo4 rco,re6aszfi MareMarI4qecKoro MarrHr4Ka. Kole6aunr rpy3a Ha

flpyxl4He. llepao4 r<ole6asufi rpy3a Ha npy)Kr4He. flpenparqenue eHeprr.rr4 rrprr

fapMoHaqecKI4x lco,re6aHtl-flx. 3aryxarorque role6aHu,s. BsruyxAeHHbre Ko,re6auH.q.

Pe:oHauc. flclHqrl4e o6 aeroxoJre6aHuflx. PacnpocrpaHeHne MexaHnqecKr.rx Bor'rH B

ynpyfl4x cpeAax. Cxopocrl pacflpocrpaHeHnfl Bo,'rHbr. [tuaa Bo,'lHbt. @pour BoJ'rHbt.

flonepeuHble 14 [poAoJIbHbIe BoJrlHbr. 3nyxonue BorHbr. Crcopocrl 3ByKa. I-porr,rrcocrs r
Bbrcora 3ByKa. 14 HrepQepe H rlr4r Bo,'r H, flpunur.rn I-rc fi reHca, [r.r Qparcur4r BoJrH,

II. Mo.nercyrspHaq Quruxa u repMoAUHaMuKa

II.l. OcnoBbr MoJreKyJrepHo-r(HHerr.tqecKofi reopur
OcHoeHste IIoJ'IoxeHI,It Mor'reKyJr{pHo--Kzueru.{ecxoft Teopr4}r v r4x onbrruoe
o6ocHosauze. .{uSQysnr, IipoyuoBcKoe ItBr4xeH14e. Macca 14 pa3Mep MoneKyn.
Koru'IecrBo Belrlecrsa. flocronHHafl Asora4po, Xaparrep ABr4xeHrlr MoneKyrr B fa3ax,
xl4AKocrtx I4 rBepAbIX reJlax. Terroeoe paBHoBecne. Tenaneparypa u ee Suzwqecxufr
cMbIcJI. lflxa,ra reMneparyp l-[e,rrcv-r. tr41earrr ustit ra3. Ocnoeuoe ypaBHerrr4e

Mo,'IeKyJrtpHo-KI4Heru.{ecxofr TeopI414 fiAeanbHofo ra3a. CpegHrr Kr4HerrrqecKat 3Hepfr4t

MoneKyn v reMfreparypa, A6corrcrHaq reMneparypHar rrKana.
VpaeueHrze cocrotHl4t HAearbHoro ra3a (ypaaueHne MeHAe,reeea-Kranefipoua).
VHunepcaJtbHat ra3oBat rocrotHHar. l4soleprr,tnqecKilft, nsoxopHlrfr u u:o6apHsril
r]poLIeccb].

II.2. SnemeHTbt repMoAr{HaMr{Klt

BuyrpeuHrl 3Hepfl4t. Ko,'Izqecreo retrJrorbr. Ten,roetrrocrs BeulecrBa. Pa6ora B

TepMoAI4HaMI4Ke. Pac.rer pa6orsl ra3a c fioMorq *o pV-guarpaMM. flepnlrft 3aKoH

TepMoAr4H aMuKV. flpraveueHue rrepBoro 3aKoHa repMoAr,rH aMAKt4 K pa3nr4qHr,rM

I43onpoqeccav. A!.ua6arrtstit npoqecc. Heo6paruMocrb rerrJroBbrx ilpoqeccoB. flpnHuun
AeifcrBlrt reIiJroBbIX 4nurare.rreft. Kiln TerrJroBofo ABl4rareJrfl v ero MaKcr4MaJrbHoe

3HaqeHue, Bropofi 3aKoH TepMoAr4HaMr4Kr.r.

II.3. HsMeHeHrle arperarHoro cocroqHUq BeulecrBa
flapoobpa3oBaHr.re v KoHAeHcarlr4fl. flrasJreHrae r.r Kp14crarrnr43zlun.q. 14cnapeHne,

KI{rleHI4e. HacltrUeHuufi nap. 3anucnltocrb AaBneHvrfl rr frJ'rorHocrt4 HacbtueHHofo 11apa

or reMneparypbl 3aeuclrNaocrb reMneparypbr Kr4[eHr.tr or AaBreHr4r. Kpnruvecrar
TeMneparypa. B,'IaxHocrr. Oruoct4TelbHat B"fraxHocrr. KpracrarJrrr{qecKoe r.r aMopSHoe
cocrojlHae BelqecrBa, VAe,rlHaq re[rora [J'IaBJ'teHI4f . VpaeHeH14e renloBoro 6alaHoa.
II.4. floaepxHocrHoe HarqxeHne B x(rrAKocrflx



Cula noBepxtlocrHofo HartxeHl4s. flsreuun cMaqvBaHufl, u HecMaqr{BaHufl.. ilasile1ue
no.4 plc Kpl4sr eHHofi no BepxHocrblo )KrrAKocrr4 . Kanzllrp Hbr e .rrBJr e Hr4r.

II.5. Ten.noBoe pacuupeHrre rBepAbrx reJr r4 xuAlcocrefi
Ten.[osoe ,ruueilHoe pacut4peHlre. Ten,roeoe o6tevuoe pacur4peHr,re. Oco6eHHocrn

Te[J'IOBOfO pa0Ur4peHI4fl BOAbr.

III. 3.rercrpoArrHaMn Ka

II I. 1. S,renrpocrarrrKa
S,rexrpa:aqux. 3,rexTpI4qeOKLIe 3aptAbl. 3,reueurapnsril 3r'IeKTpr,tqeCXUil :apq. 3arcOH

coxpaHeHr4r 3.[eKTp[qecKoro 3apflAa. B:azvoAeficreue 3neKTpr4qecKr,r 3aprxeHHbrx rer.
3axoH Ky,roHa. S,rexrpnvecKoe noJ'Ie. HanptxeuHocrb 3,,teKTpr4qecKofo ftoJrr. Ilnnvvt
Ha[pflxeHHoc:ll4 3neKTpl4qecKoro nolta (cnnoBbte nunvu), O4Hopo4Hoe 3neKTpr4qecKoe

noJ'Ie, Hanp.t:xeHHocrb 3r'IeKTpocraralrecKoro noJrr ror{erlHoro 3apflna. llpraHqr,rn
cynepno3LIUufl no,'refi. 3ner<rpocrarurlecKoe IIoJre paBHoMepHo 3ap.rrxeHHbrx rrJrocKocrr4,
cQepsr v uapa. Pa6ora cu\ 3,'IeKTpocrarlrqecKoro froJ'r.fl. Iloreuqnar fi pa3Hocrb
noreHlll'Ianos. Ceq:r pa3Hocrl4 no'reHUr4anoB c HanpflxeHHocrbro 3neKTpocrarr4qecKor.o

IIoJrt. floreHuua,r trort roqeL]Horo 3apflAa. 3rceilnoreHrluar'lbHbre rroBepxHocrtj.
flponogHttxtt u AI43reKTpI4KI4 B 3neKTpocrarlrr{ecKoM none. lrze,rexrpr4qecKat
npoHallaeMocl-b BeLIIecrBa. 3rexrpoeMKoorb. KosAeHcaropbr. llo,re [,rrocKoro
KoHAeHcaropa 3.rrerrpoeuKocrb nrrocKoro KoHAeHcaropa, floc,reAosarenbHoe u

napanJTenbHoe coeAr4HeHue KoHAeHcalopoB 3ueprra.a 3apflxeHHofo KoHAeHcaropa.
3ueprur 3reKTpr4gecKofo froJ'rr.

IIl.2. flocroqH H urfr rox
3,rexrpuuecxuil rox. Cu,ra roKa. Vc.rtoenr cyqecrBoBaHAfl rrocrorHHoro roKa B Uetra.
Hartpln<euue, VlzvepeHlie cl4nbl ToKa 14 HaflprxeHvrfl.3arcos On,ta :r,rr yqacrKa rrerrr4.

Conporzn,rteHl,te trpoBorHI4Ka. VAerrHoe conpor]IBJTeHLIe. 3as14ct,t]vrocrr y.qenbHOro

corlporllBJIgHI4f, or reMrIepaTypbI. CnepxnpoBonrzMocrr,. flocreAoeareJ'rbHoe u
rapaJ'rneJrbHoe coeAr4HeHrre [poBoAHr4xoe. SrexrpoABr4xyu\afl cvra (3AC). 3arcou Oua
AJTL'I noJIHofi qenu. I4croqHIarI,I ToKa, r4x coeAllHeHze. flpaer.r,ra Krzpxro$a. Pa6ora u

Mot{Hocrb roKa. 3axoH lNoy,ra-IleHua. 3lexlpnuecrutfi ToK B MeraJrJrax.

3,rerrpuuecxnfi rox B 3r'IeKTpont4Tax. 3axonsl 3neKTponr43a. ?,rerrpuvecrcufi ToK B

BaKyyMe. TepH,IoeleKTpoHHar sMt4ccrrt. ?,rerrpoHHar JraMna - ilr4oA, 3,lexrpoHHo-
nyqeBar rpyeirca, flo,rynpoeoAH14KH. cO6CrseHua.q il fiprdMecHar rrpoBoltHMoc] b

nonynpoBoAHl4KoB, 3aaucla\aocrb rlpoBoAuMocrTr noJrynpoBOAllliKOB or leMneparypbt. p-
r?-rlgpexoA 14 el-o csoficraa. flonynpoaoAHr.r{oBbtii l\uo1. TpaH:nclop. 'l'eprvr.rcrop 

u

Qoropeszcrop. 3,rercrpuuecrcafr ToK B ra3ax. Calaocro.flre,rrusri a HecaMocro.qre,rrutrii
pa3pflAbr. flourrue o nJra3Me,

III.3. Maruern:m
MarHnrnoe noJle. leitcrnue MarHr,rrHofo rronr Ha paMKy c roKoM. tr4ugyrc41,n
MarHI'ITHofo fi,o,rlfl (varuurual HHAyKUI{I). IIuuuu varuarsofi uHIyKUHu. KaprzHlr
ttuttuit I4HAyKull4l4 MarHI4THoro rtons lprMoro 'roKa 14 coneHor4Aa. flouqrhe o MarHr{THoM
no,re 3eu,rv. C'.nila, 4eficrnyrou{ar Ha rrpoBoltHr4K c roKoM B MarHr4THoM rrone. 3aroH



Ananepa. leiicrnrae MafHurHoro rroJ,'rt Ha Asr.lx)'utr..r11cr 3apr.l. Cvta IIopeHua.
Marsuruue cBoilcrsa BeulecrBa. @eppovarHernKu.
IlI.4, SlercrporuarH HTHafl [HAyKrInq
MarHzrsufi roroK. Onrtrrt @apalen. )ilereuze 3neKTpoMarurarHoft r4HryKtrytv.
Buxpenoe 3neKTpt4qecKoe [oJ'Ie. 3axoH 3neKTpoMaruuruofi r.rHnyKrlr,l4, flpaea,ro llenua.
C avroun4yKul4t. I4HgyxrranHocrb. 3!C canaozHAyKrlr{ 14. 3Heprurr M arHr4THoro rorq.
III.5. Slexrp,oltarHltrHbre rco.ne6aHuq u BorHbl
flepel,teuustfi o,lerrpzuecxzfi ToK. Avr,rn'ryAuoe L,r 4eilcrnyroulee (:QQercrznHoe)
3HarleHue nepuoll4qecKz I43MeHqrorqefocj{ Ha[pqxeHr.{r v roKa. flolyuerrue
nepeMeHHofo roKa c noMotrlblo r,rHAyKUrzoHHr,rx feHeparopoB. TpaucSopMarop.
flepela'{a :,rercrpnuecroft 3Heprr4r4. Ko,re6are,rsusrfr Konryp, Ceo6orHrre
3JreKTpoMafHr4THbre rco,re6auuq B KoHType. llpenpaureHr4r fHeprvr4 B rco,re6are,rbHoM

KoHType. Vpaaueirue. onr4cbrBarcuree [poueccbr s rco,TebarenbHoM KOHType. A ero
perxeHr4e. GDopnay,ra Tovcoua Anr fiephoAa rco,re6auufi. 3aryxarouqe
3JIeKTpoMarHI'rHLIe xore6auu.s.BuHyNAeHHbre Ko,re6aHH-q B SneKTpr4qecKI4x r(enrx.
AxrusHoe, eMKocrHoe 14 I4HAyKTZBHoe cofrporr4BneHr4r B uefrr.r fapMoHl4qecKofo roKa.
Pe:ouasc B 3neKTpI4qecKHX Ilentx. Orxplrrsrfr xo,re6are,rrsua KoHTyp. Onrrrtr fepua.
3,rerrpoltafHl4lrHble BOJIHbI. Zx ceoftcrsa. LLINtu'ra 3neKTpoMafHr4THbrx BorrH. I,I:lyuenue
u npue M 3n eKTpoM af H r,rrH brx B oJr H. IIp z u ua n I r p aAVo c 8fl3 14.

IV. Ourrana
IV. 1. feonrerp nqecKaq orrrrrKa
Pagearze B3fJI.,rAoB Ha npr4poAy cBera. 3axou nprMorrr4HeiiHoro pacnpocrpaHeHrzr cBera.
flonqrue nyqet, ZHreHclreHocrb (n,rorHocrr noroxa) v3ilyseHufl. Ceeroeoi rroroK.
OceellleuuoQtt,. 3axoHbl orpaxeHlrr cBera. ll,rocxoe 3epKa,'ro. CQeplruecKoe 3epKa,ro.
flocrpoeuve uto6paNenufr B nrocKoM n cSepnvecKoM 3epK&Tax. 3axosrr rrpeJoMreHr.Jq
cBera. A6colrcruuil n oruoct4TenbHbrfi noxagarenu npeJrroMJreHr.It. Xoa:ryvefi B npr43Me.

-[e,'IeFIIae [or'IHoro (euyrpennero) orpaxelufl. Touxue Jrr.rH3br. OorcycHoe paccrosHr4e 14

oflTl4qecKaf. evila J'II4H3bI. flocrpoeuue uzo6paxeHr4.s s co6nparcUux h pacoer4Baroqr,rx

JTI4H3ax. @opnryla J'II4H3bI. Vee,'IuqeHr4e, AaBaeMoe JTI4I{3aMu. Onrnqecrcue npu6opu. Xo;
ryuefi B 3rr4x nprabopax. fras.
[V.2, BorHonaq orruKa
Bo,rHosrIe ceoftcrsa cBera. llorapusauur cB,era. 3rexrpoMarHlrrHar rrpnpoAa cBera.
Cropocrl cBera B oAHopoAuoil cpe4e. lncuepcltr cBera. Cnexrpocr<on. ZHSpaKpacHoe
u ylrrpaQl4oJ'IeroBoe k3ilyqeHzr. I4HrepQepeHunr cBera, KorepeHrutre zcroqHr4Kr4.
Vc,rosuq o6pasoeaHtfl MaKcI4MyMoB 14 Mr4Hr4MyMoB B nHrepQepeHr{r4oHHoli xapruue.
lrz$paxqrar cnera, Onslr [Osra, f]praHqnn [-r.oilrenca-@peHe,r.r. InQpar<qr4oHHa,
perxeTKa.

IV.3. Kaasropaq npupoAa cBera
KopnycryJr.f,pHbre ceoficrsa cBera. [IocrorrHua.fl [LraHrca. @oroaSQercr.

QoroeQQeKra, ooron, YpanHeHr4e 3fiHurrefrHa 4nr Qoro:SSexra. flan,reuue
Onurlr ,Ile6eleea fro r43MepeHr4rc AaB,teHr4r cBera.

3arconrr

cBera.



IV.4. CnequalrHaq reopuq orHoc[Te!'rbHocrrr
flocrylarbl reopl{n orHocl4reJrbHocrr,r (nocrylaru 3ftururefiua). Css:u MexAy uaccorZ n

aHeprueil.

V. Arom u aroMHoe flApo

Onrtr;t Pesep$opaa tlo paace.sHuro a-qacrr4r!, fl,rarrerapHar More,,'tb aroMa. Keauroesre

nocryr'Iarbt BoP&. I4cnycxaHue v norJrorr1eHr.re 3Heprr414 aroMoM. HenpeprreHsrfr L4

luuefiqarrtfi t:nexrpbt. CrteKrpa,rrurtfi a*ann3. ,rlasepn, 3xcuepunaeHTaJ'IbHbre N4eroAbl

perl,Ic'rpaulzl4'tapfl)KeHHbIX qacrttu. KaMepa []n,rsooFra, crrerqtrK feftrepa. [y3brpbKoBaq

KaMepa, Soroenry,rlcnoHHufi MeroA, CocraB .rrApa aroMa. I4:oronn. 3Heprnl cBr3H

aroMHbIX tAep. floH-srue o flAepHbIX peaKrrr4rx. fle,reHr.re f,Aep ypaHa. -fl4epnsrfi pear<rop.

PaAaoaxruBHc)crl. BuArt pap:4oa:nTnBHr,rx uzsty,teunfr u Hx ceofrcrna, IJenHbre flAepHbre

peaKIIl{rI. Tepuol4epHar peaKIII4t. Buonoru.{ecKoe geficrnue paIr4oaKTr.rBHbrx

u:,ryueHufi . 3aulprra or pa1na\r4r4.
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