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Ar'rarpaMMbr" Buenur" cnoNeur,ro B3alrMHo [eprreHrr4Kynxpnrx (
roue6anuft . (Draryprr Jluccax5'. flzs $eperulr4aJrb'oe ypaBHe're
perrreHr4e. Auepuo4,rqecxuft upo{ecc, rlacrora r.r roe([ (f aqr,renr
AeKpeMeHT sATpAtalafr rr noSporHocrr xore6arenruofi
ypaBHeHr.re Br;rHyxAeHnrx xore6gnufi. u ero pemeHrae, Aunnury;a
MexaHr4qecnr,rx rone6 a$Lrflx. Mei<anuuecrufi pesoHarrc. I,egonanc
MexAy (faszlr\na Bbrr{rxAaroueft icnrru u cKopocr}t qpr4 Mexal{nq

penrruBt4crc rcnft e([ (f ercr.
Teua 7. Manrvrnoe rrone B BerrlecrBe
co4epNanue reMbr. llonxrud Mar'r{THoro MoMeHTa aroMa.

ronebanuft, ronrrrre o prunox(eHr{u Oypre.
peoHarrce. Cnerrp

TOKA, CI,IJIA TOKA.

Pasrocrr floreHrltla]roB,
sneKTpoHHAfi Teop[t

auSSepeHquanurofi
. 3arou Orr,ra Arrs
ocr6 rnaccraqecrofi

o - Canapa (sarou lirao -
UI{LI MarH}IrnrX nOleft.
; Maruntnnni naouenr.

rroJre. Marnrarnoe
r,ruAynru.ru. 3aron

B BaKyyMe. fnpr,rueuenue

AnHHHO|O COJI9HOTZ.IIa rd

I avnep" Buxpenoe uone
. Vlarnnrnoe rroJre KaK

H MaKpoTOKtr.

). Marnutrras
TOKa (TeOpeMa

MATHI,ITT{OIO

MATHI,ITHOI]O IIOJIfi B

ABy( cpeA. ll-rnrr

z. Ouronnofi saKoH
Ira sJreKTpourarHr.rrnofi

ofi reopuu. llpanuno
KTI4BHOCIIb AJII,IHHOTO

rrHAyKrI[[" BsauMHafl
MATHI4THOTO IOJUI.

e6usus. lnouswe o6
nft u ero pertreHrre.

r{ aHrapMoHr.rqecKoM
(one6auuft. Cnoxeur,re

MeroA nerropuoft
) rapuonnqecKr4x

x xone6anzft n ero
. Jloraprar[NruqecKzft

,{u{Sepenrlrr aJrbHoe

rrpr,r Bb.rHryxAexilHhrx

Cloornourer*re



B yrrpyfofi cpeAe,

ne. faprr,ror"rar*",
BOJrHbr r,r r4x xapaKTepr{cTr{Ktr. BoJrHbr. flpnlrrqnIr cyn a B0JrH r4 lrlpaHr.rqa ero
rrpr,rMeur{Moorrn. OasoBaf cKo ri Alrcflepcfirr BoJrH. Boruronoft lr rpyfirroBzur cKopocTb.
flonf,rue o KorepeHrnocru. ?I Hrlr4r BoJrH. Crosque
3ByKoBbx r]oJrH. Vnrrpa- u yKr,r.

Terua 3. SuercrpouarHlrrHbre
Co4epNaHrae reMbr. [u$Qepen ypaBHeHr,re rore6aurzft s KOHrype r4

ero perreHne. [uQ$epenquanr$oe ypaBHeHr,re 3aryxnlon;prx eJre r{THLx rcone6anrafi rz

KOJIEOAHI,Ifi,

[.aSQepenquanbHoe

ero perrreHae. 9acrora v koerl0zqueHr sa.rwatgitrfr gJre

Jlorapu(pntuorecxuft AeKpeMe'.- -^E^^--- -- rr rvr sy'.1'rvru -avwr\rlrr Avnpvlrs K(
ypaBHeHr4e BrbrHylKAeHHbrx 3Jt o
rrpr,r BbrHy)K,4eHHbrX gJreKTpo flc

flnarparr,rua HarrpaBJreuHocrr4. 3$frenr,{ounepa An, gJre

SJreKTpoMarI{I{THbrx B o JrH.

Aiunna'ry4a u $aza

PesoHaHcHbre KpHBbre 4nx narnplNe:gtvs.v crrJrbr rora. llepeueHnrrii
bFroM KoHTX)e.

Terraa 4. 3nerctpoiuarHr.rrHBre
coAepxanpro reM6r. (Dapa4eenclcas u MaxcBenJroBcK€ur rpaKToBKr{ t oJreKTpoMafHrarnoft
I{HAyKrIr{r4. Tor cMerrleHufi. QnercrpoMafHprrHoe rroJre. Cz uuit Maxcnenna.
Bomrosoe ypaBHeHr4e AnJ[ gJreKTpoMarHHTHoro rroJlfi rr pemeHlre. Cropocm
pacnpocrp ar[ellLrs. sneKTpoMaru{runx BoJrH B CpeAaX. ocuonnrre sneKTpoMarHr4THbIX
BoJrH. Berrop roEurunra" {unynrc gJrexTpoMafHr.rrHoro Zsq.qsHrt Ar{fioJrfi.

I.ITHI'IX BoJIH. L[IraIa

SQQercr ,{onnepa 4nr

Crzcrenra OTCIIETA,

fanprnes.Irluepuualruue clrcreMbr orc-rpra. pa4uyc-nercrop. llpzHqrau
Tpaenropuu. llocrynarenbHoe qiluxerue rBepAoro rena.I paerropuu. llocrynarenbHoe A{raxerue rBepAoro rena.
T etra 2. KrauenarnKa Bparrlarerliroro ABr.rnceHrzt
CoAepNanue rp aKrrrtrecKr{x satlrn:uft . P a4ny c Kpr.rB}r3Hbr

OCT}I

luneftnoe ycKopeHr.re. Tanrerqufurrmoe r,r HopMaJrbHOe ycKopeHlnfi .

yfJroBbrMla IcrueMarrrqecKl4Mr4: sefiuqru{aMu.

PasAen II . Ourosrr MoneKyJurpnQfi $usrarcr4 r.r repMoAr.rHaMHKrI
Tenra l. MonenympHo-Kr{Her.aqdcras reopr{s rasoB

JlfiHoftna-fl cKopocrb rI
MexAy nr,ruefinrnrau u

rurepquamnoft
u r,rMrrynbca. Yparueuue

Monaenr r4Heprlulr.
c MoMeHTOM Cr4Jrbr)"

nsrffiHoii ocu.

3anon coxpar{gur4fl

T ev'a 4..{unaurar<a BparrlarenbnQro 4nr.rxenux

_co4epxann{e rrpaKTr4rrgcKr{x sar}muft. Molrenr cr.rJrbr. Monrenr
MoMeHToB (cs.fiss MoMeHTa rMOMeHTOB (Cn.rss MoMeHTa :r,rvrrl'

eHr,rr TBepAofo TeJra oTHOCT{TeJrbHo

cogepNanue [paKrr4qecKLrx sairmrafi. 3arou coxpaHeHr4f, t4t,4,rr
MoMeHTa r4MrryJrbca. 

I

nfi pHo-Kr.rHeTr,rsecKo'r



rrepBoro l{a:qilra repMoAr4HaM cu. Tenuo6MKocrb. 3as[cuMocr]b
na Maftepa. Pa6ora, coBepilraeMa{ lpr,r r43ro[poqeccax.fa3a oT BHAa rrpouecca.

3nra-nruzs (lennonax Synru,ers , Agua6arnrecrr,rft npoqecc. Teun b TBep,n[bx TeJr.

Pasgen III. Snerrpr4rrscrBo 14

Teua l. HalpxxeHHocrb IIoJIt B BaK)TI\,{e
Co4epxanuo lpaKTr,rrrecKr{x 3aron I(ynona. florurpre
Cunonrre Jrr,rHur,r (tuuuu uoctu). llpuuqun
uorefi. floror BeKTopa Harr ocru. Teoperraa faycca Arrfi
BaKyyMe 14 e€ cnsgr c 3aKoHoM Kynona.
Teua 2. Ilo:renquan qecKolo Ilong
CoAepxanrro [paKruqecKr4x sa+srzft. pa6ora cnn norrfi. I{apryuqul
Harrp[xeHrrc)cTl4 SneKTpocTaTr4 troJr.rr. Porop HarrprxeH 9n$KTpOOTaTT{qecKofo

froJrr. florenqraan.
9neKTpO CTaTr,rqecKoro

rroJr.rr. IlorenquanbHocrb ( ocrr)

fIOJI,'I.

TIOKA3 ATEJIfl ANI/'A6AT:I;T

MeroAoM Kneuana-

C o4epNanur3 [paKTr4rrecKr{x
gHepfr{f,, pa6ora, TerrJrora.

Ouronnue lepMo
nr,rpoBKr{ rrepBofo Haqiua

BHyrpeHHst
Vpannenue
r,rAealrbHofo

rrrre 9noKTpr4qecKoro

v orrpeAeJreHr,re

4-4 LLccnenonarrux
ocqullorpa$a

Pagnocrr rroreHrluuuos. css:ls MexAy noreurluaJroM r.r HarrpsxduH

u yrrEEHO-METOATTECKbE OEECITEqEHpTE CAMO

I "tyAnnroB
5.1. Teryquft rconrpo;rr ycnenieMocrr.r

PasAe[ III. Snempr{qecrBo u uafirerr.rsru
CogepxaHue na6oparop'bx ta''\4ruir. Jla6oparopuan pa6ora Ns 3-l
IION,f,

Paslen IV. Kone6an"r 
" "onrr", 

I

coAepNauue na6oparopHbrx igaHsrufi. Jla6oparopnar: pa(io.ra
sreKTpr{qecrrax rone6anrzft srryr$nofr qacrorrr c noMorrlbro gJreKTpoH

5. OrIEHrOrrHbrE cpEACT+ A nJrA TEKyTUEIO KOHTPO
TIPOMEXyTOTIHOft .{rrF,icTAullu IIo TITOIAM O CB O

YCIITEBAEMOCTIT.

ArrcrIHnJraHbr

B OIIP O CbI AJII IIPOBEAE *TUfl PEfr THHI

O]N PAEOTbI



H

Pefrmune-xonmponu llbl
1. Mexanra.recKoe .[Br,DKe I4e KaK npocreftmar (fopiraa

orcqera. flpiaHqun oruocr4TeJl f zurnres. Ilpeo6pasosaHras f
2, Marepualrna.a

Jluueftnas cmopocrb lr Jr

(uacrraqa). Tpaenropul. P Bn3Hbr'{paeKTopr,rr4.
ycropoHr4e. flo crynareJrbHoe TBepAOTO TeJra.

3. TanrenquanLHoe rr Hoe ycKopeur4fr. Cslrsr r{ yfJroBbrMrt
KI{HEM ATil qC OKI{MI4 B EII4III,IH AMI,I

4. Ileprnufr 3aKoH r{ rroHrrr,re }rHepq?raJrbnofi cr,rcre
lr r,rMnynbca. Ypannenue ABr{xeH

Elropofi 3aKoH
Hsrcrona r4r rrollrrve clrJrbr. peraf 3aKoH Huoroua
u lpe,qenbr efo [pr.rMeHr{MocT,}r.

oKopocTr{

Teoperrra o ABr.rxeHr{r{

8. Teopervra Illreftnepa.
9. Mouenr cr.rJrbr. r.rMnynbca. Ypannonze roB. Vpanuenue

Bparr[aTeirbH0ro ABI{xeHHf, TeJIa oTHocr,ITenbHo HerroAllr4
I 0. fizprocrconz.recxfift
I 1. 3aKoH coxparreHr,rfi
12. 3anon coxpaHeHut
13. Pa6ora r{ eHeprra{ B

rcr. Ceo6oaHbre ocr{.
u rp eruft 3aKoH Hrrorona.

Sneprurx KrrHerr.rqecKafi u
14. llonrrue cr4rroBofo rroJrr.

15. 3axon coxpaHeHr.rfi Mex
MeXry norernlaarmHoft

ra*recxofi gHepil4r4.

16. KoncepBarr,rBHbre rr sHrIe currr. K Lfl, v nr4ccIfiIaTIIBIJaS.
CI4CTEMbI.

17.3ata'rr. MexaHuKu lI ra30B.
18. Vpernnenue . Vpanneurae Bepnynnz.

Pefimaaz-xoumponu ilb2
1. lloHsuae rr.ueanbHoro . MonerynrpHo -Kr,rHerr,rqectKoe

Marepafi. Cr,rcrenra
Paguyc-nexrop.

re.Mrrepafypbr.

r4MrryJrbca.

13. Xap llnuxnuft ropflAon.
14. llor sHr{Karorqre Ha Kpr4

MarpocroulFrecKr.{e fiapaMerpbr I{CTEMbI.

cno6oArr. 3axon

Teopulr. Ouronnoe
ypaBHeHr{o N,fi oneKynfipH Teopuu.

4. Vpannerure cocrorHr{.tr bHoro rasa (ypannenne
5.,{urrarr,ruqecKl{e I,I 3aKoHoMepHocrn n (p

I,ICCJIE,IIOB AHIZtf CI'ICTEMbI. o tpynrqura pacrpeAeneHr,rs.
6. @asonoe npocrpaucfno. Oasonas roqKa, lpasona;r Crarucrlr-recKoe

ycpeAHeHrie" 
i

7.P Mamcninna. Cpe4nue cKopocrr{ r\,roneKyJr"
8. B ar Sopnfyla. Pacnpe4eneHrie Eorrl qnra4a.
9. P Mar<cnQnna-Eolrqruana.

1 0. Yparnenrae B an-4ep-B{anrca. ?Isoreprurr peanbur;x ra3oB.

2. Bnyrpeuuax enepuEl r4AeaJrbnofo ra3a" gncno
paBHopacfipeAeneHr,rs sHepf r{r{.

3. ,{anrnenne ra:}a c :roulu 3peHr{f, MofleKyfl.spno-Kr.rn

1 1 . Me'racla6ulrnoe cocro,hHae. Kprarr.r.recKoe cocroff Hr.re.

12. BuyrpeuHrr snepruu p{a-nnnoro ra3a.

4oBepxuoclur )KrdAxocr?r.
Oopir,ryua Jlart tava. \-Mi*u4rJaHr,tq r,r KarrllJrJupnble tBr.eHHfi .

Cpergnxx ,TJI}IHA



17. OuronHhre repMo LrqecKr4e noHrrTt4fi: BHyTpeHIrffl
Ypannenze ilepBoro Harrara KI,I,

18. 3anrEcunrocrr KOCTI{ I/tAeanbHOIO lffla OT
coBeprlaeMafl rrl3oM rrpr4 r.r3orr

19 . Atwa6aru.recxufi np oq
20. O5pnuMbre Lr bre rpoqeccu" Kpyronor7 upouecc
21. I{alur Itapno }r ofo Airff r,rAeaJrbHofo ra3a.
22.IlpvuqHn 4eficrnux oBoro ABvrarem u xoloAunrnofi
23. Snrponur.3arou 3HTpOlrr4r4.

Peilmuaz-xonmpont llb3
1. 3aron Kylona.

aycca Ans pacqera noneff.

pa6ora,

rpouecca.

TEIIJIOTA.

PaSora,

rroTeHllr{anc)8, SJIeKTpoAB

10. 3arcon Arvrnepa.
cr4Jra, Hanp.fixeHl{O,

rzH.qyKrlr{.rr, 3aron Bao -

rroJul. ftrousue

rrroJrr E BaKyyMe.

Harrp.rrxeHFrocTr{

Ar{9neK.Tp}rKots. klonnas,

r4 KOHAeHCaTOpa.

br IIpoBOAHI.IKOB Lr

9neK'fpuqecKoro

prr. Pa"snrocrb

llloHsu.re Marnr.rruof o

MATHI,IT}IOTO

BerrlecTBe.

. OcuosHofi 3aKoH

r{HAy.KTr.rBHOCTb.

(eqcralren)

Marepr,rxr. Cuc.rerrra

. PaAzyc+leKrop.

br TpaeKTopr.rr4.
.IEJIA.

Btopoft 3aKoH

HOCTB
SneKTpO CTaTLIqeCKOtO fIOJLfi . qnII cyflepfio3Hrlr4r.n gJIeKTpI,Iqec

2. llorox Harp{xeHHocrr.r
3. llprz:ueneHr{e reopoMrr

Teoperrna faycca Ans

4. Pa6ora ckrlr TIOJI{.
SneKTpOCTAIHqecKoro froJlr.

5. ll.renqvan. pasHoc'r rforenuvanos. cssgb MexAy rrorerrq
SJreKTpO CTaTr{qecKof o rIoJIr.

6. Csrc6oanrre r rrbre 3aprlhr B BerrJecrBe" T'znrr
sneKTpoHHaf, H Opr{eHTarIrroHHaJr u?tr4.

7. Snex'rpoeMKocrb yeAZ Horo npoBoAHHKq cracrenarr nlllo
yeAr{HeHHOfO [poBo.n:HrrKa,8. Snerprnx 3aptrxeHrr

KonAeHcaropa. Sneprur
IIon'I.

noJrf,. O6reiuHas

9. Xapmrepr4crr.rKr.r rroJur r,r ycnoBrdr er.o

norrx. llpznq:au cyreprro3r,rqfi la rn< nonefi . Marnr.rrnrrft
1 1. MarnurHoe rroJre rr nefinoro z KpyroBoro roKoB.
I 2. [nuxeHlre 3apflxeHHbx B 3[eKTp[rIeoKI{X I4
13. 3arou uoJruoro roKa MAIHI4THOTO IIOJUI B BEIIIECTBE.

cpeAbr. Zn4yrqm Maf Hr,rrHororroJr{. Marnm:ura-r npoH
14. Ormrr (Dapa4ex.

gneKTp oMafHtzruofi 14 HAyKrIr4r{.
noroK. 3AC

ro Jleuqa.
15. Carr,rouHAyKrlr,rr lr oHHAyKrIr{{. Zu4yrrzBr{ocrb

Toru pasrrabxaHl{f I,r 3aMblKaHu.fl .

1. Mexa*z.recroe o"'*.""i *1*"H::Tff'#TJrMa ABr4
orcqera. llpr.ruqun orHocureJrnroprz f arzne.{. llpeo6pasonanzs f a-n

2. Marepuanrnar rorrKa i(.racrzqa). Tpaexropux. pa.4zyc
JlunefiHas cr(opocrb u rrHefinoe ycKopeHr{e. rloi,rynar.o""o. 4"

3. TauronqlraJrbHoe 
" "opo,lar""oa 

yrnop elvfl. Csssr Me4{,qy lr yfJroBbrMr4
Kr4HeMaT[qeo]04MI,I nennqranauz. I

4. Iepnr,rfi 3aKoH Hrrcronai,n rroHflTr.re unepqrazurrnoft
Hrror:ona u rro'flTr'e cr{Jrbr, uaccri}r r{Mrrynbca. vpanneur'e ABLDKoET 3aKorr Hrrorona
Lr npeAenbr efo rrpuMeHr.rMocTr,r. 

i

5. HerEueprlr{aJrbHbre cncrejuru orcrrera. A6conrorHrrre }r
ycKopeHve. Cnurr r,rueprlwr.

5.2. rrp ouexyrorrHas ottaatuu,|s no r.rroraM ocBoeHr.rf AprcrIHrJrH'
i

ln

cKopocTr,r lr



oMeHT raMrrynbca. ypanuenze
rO TEJIA OTHOCVTENbHO HEIO.UBI{XI
bca r4 Tperr4ft saKoH Hrrorona.
Ta vMrrynbca.

ure. Oneprzx Kr.rHerrarrecKa, lt [rore
ru. ypanueuze Eepuynlu.

a. MolerylrpHo_Kt4Herr{qecKoe
CTEMbI.

vAeanbHoro ra3a. rllracno cr
paBHopacrpe

16. [at 3peHri.rr MoneKyJrrpHo-
ypaBueHr,re M rofi reopul.r

1'f \f ^^

rvloMenToB. YpanneHue

:oBaHr{e TeMnepaTyphr.

cno6o,qrr. 3aron

Teopfiu. Ocnonnoe

ilpoqecca. Pa(5om"

rroJrr. Ilonsrne

[oJrf, B BaKyyMe.

fl }rarrpfixeHHoCTn

r{ Hanpfx(eHHOCTBTO

K:fpr.rKoB. I4onaax,

BerqecTBa vr ee

3nexrpravecrcoe

NOTS B

BHyrpu H cHapylKr4

B rr KoH2IeHCaTOpa.

rrpoBollHr,rKoB lr
n gneKTp}IqecKoro

I7. YpauueHrie cocroflHr{f rlAeaJrbHofo ra3a (ypannenue - MenAeleena).18. /{rauanrr4qecKrre u qeCKLIe 3aKOHOMepHOCTIa B CraryrcruqecrzftMeroA rlrccJreAoBaHr.r.f, clrcreMEr:. llonsrve o synxqraz pacfipeAenerrwr.
1 9. Par:rpeAerre're Maxcsbrra. cpea""e cKopocrrr MoJreKyJr.

] 0 " BapouerpnqecKarr (r op{rayna. pacnpe4en."?l S"r"ur"ri".
2 1 . Vpanneuue B an-Aep-B 

f anrca. ?Is oreprrarr perurbHbD( ra3oB.
Ocnonnrre repMoA[HaMr,rvpcrue rronrrrr.fl: BHyrpeHur.,r

Ypannenue [epB oro :na'rlura rgpMoArruaMlrxr.r.J pcurrr Errll e ucpB o f o llartilra TgpM OAITHaM HKI,I.
22. 3asncnuoc* renroefrarocrn r4AeanbHor,o ru3a or

coBeprraeMzur ra3oM rrpra r{3orrporieccax.
23. Aluaflnrz.recKrafi npc,q lfc.
24. O6paruMbre r ueo6_pmr.rlvrbre rpoqecctr. Kpy:onoft uportrecc
25. I{ux.n Kapno u ero KIfl a* 

"a"*uHoro 
ra3a.

26. Ip nuqzn geft crrz.r reurionoro ABr,rfareJ' r.r xono4znrnofi27. 3axou Kynoua. (Iunp"",""Hocrb
sneKTpocrarrzqecKoro nonx. flpu cyfl eplo3lrrltrr4 I JreKTpr{qecK]ax

2 8. llonorc Harrp-rrxeHHo.lt" 
I T.op.*uiuyr.u 4n"

29.IlltxnueHeHrre reopeMEr faycca AJrrr pacqera nouefi.30, Pa6ora cvtr :,ne4rpocrarra"J.no"o rroJrfl. Ur,rgneKTpocrarl4rlecKofo rloJrr. i

31. llor:e'q'rar. pasHoclr 
{oreuqrrnrroB. Cnrsr MexAy rrore

sJIeKTpOcTaTI,riIecKoIO fIoJIr. I

32. Cno6o4nrre z cnrsarjHbre 3aprAbr B BeuecrBe. Tr.rnrr
oneKTpoHHarr u oprreHTarllroHHar riorurpusaquw.

33. [IorrpzsonarrHocrb. i 4zererrprlqecKa,
3aBr.rcr4MOCTr, oTTeMrrepaTypBr. 

I

34. T'eopeua faycca AJrT eJreKrpr.rqecKoro rror.f, B
cMerrleHrze. .I{uerercrpvqecKar nplnuqaervrocrb cpeAbr. HaupxNeAr,rSneKTpr4Ke. I



38. froJu r{ ycJroBr,r, ero
TIOTEHIII,I .f,XEHI4E.

39. optlf, sJreKTponpoBo.nf--

HeAOCTaTorrttocTb.

He TOKOB I{ eAI'rHI4rIa C}IJrbr TOKa _
acTrlu B 3[eKTpurrecKrax lI MarHuT.

HrHbrfi roroK" OllC u]F'ny
aBr.rJro JIeHqa.
or,rHAyrrlu.rr. I4n4ynrnBHocrb rr

ecrrloBaHl,Is. Pa3uocrr

MET€UINOB ?I EE

flonsrIle MarHr,r,ruoro

rrora. MaruLrruoe rroJre

I orcra parur,rKaHnr z gavrrrauus.l

IlIx xapaKTeprrcTrrKr,r.

BbrrroJrHeHr're AoMarrrHero iaaanux lI rroAroroBNa r peftrunr
AJrrr KoHTponx pa6orrr cdy4enroB, a raxme Arr{ crr{My
It)rrenr,rr Kypca $nsunn i rcqenr.re ceMesrDa rrDervcMo,rt)rrenr,rr K)apca (fnsunn i rcqenr.re ceMesrpa
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