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IHOACHUTEJBbHAA 3AIINCKA

Metoanyeckre PEeKOMEHAALUU IO BBINOJHEHHIO MPAaKTHYECKUX padoT Mo ydeOHOMH
mucuuiuinae «Pu3nka» pa3paboTaHbl B COOTBETCTBHM C paboueil mporpamMMmoil mo y4deOHOM
mucuuiuinHe «®dusnka», B COOTBETCTBUM IPUMEPHOH IporpamMMoil o0meoOpa3oBaTenbHON
y4eOHOM TUCIMITIIMHBI «(PUZUKAY.

BbimonHeHue cTyleHTaMHM HOpPaKTUYECKMX paboT HalpaBlIeHO Ha JOCTHXKCHHE
CIENYIOIIUX Pe3ynbmamaos:

UCIOJIb30BaTh PA3JIMYHbIE BHJIbl MO3HABATEIbHON JEATEIBHOCTH ISl pEelIeHus (PU3MUECKHX
3a1a4, MPUMEHSATh OCHOBHBIE METO/Abl TO3HaHUS (HaONIoIeHWe, ONHCaHue, H3MEepeHHe,
9KCHEPUMEHT) Juld M3Y4YeHHUs pa3jIMuYHbIX CTOPOH OKpY’Kalolled JIeHCTBUTENbHOCTH;
UCTIOJIb30BaTh OCHOBHBIC MHTEIJICKTYAJIbHBIEC OINEpaIlii: MOCTAaHOBKA 3a7a4yH, (JOpMYIHpPOBAHUE
TUIIOTE3, aHAJIU3 U CHUHTE3, CpaBHEHUE, 0000IIeHne, CUCTeMAaTH3alMsl, BbIABICHHE MPUYMHHO-
CJICZICTBEHHBIX CBSA3EH, IIOMCK aHAJOrOB, (OPMYIMPOBAHUE BHIBOJOB Il M3YyUYCHHS PA3TUUHBIX
CTOPOH (PU3HYECKUX OOBEKTOB, (PU3MUECKUX SBICHUM M (PU3NUYECKUX MPOLIECCOB, C KOTOPHIMU
BO3HHMKAeT HEOOXOAMMOCTh CTAJIKMBATHCS B MPO(GECcCHOHATBLHOU cepe; YMEHHe TeHepHPOBaTh
UJIed U OIpPENeNIATh CPEACTBA, HEOOXOAUMBIC JUIS MX pPEaM3allii; MCIOJIb30BaTh pPa3IMyHbIe
MCTOYHUKH JJIS TIOJTy4eHUs (PU3HMUecKoi nHPOpMaLii, YMEHHE OLIEHUTD €€ T0CTOBEPHOCTH;
aHAJIM3UPOBATh U MPEACTABIATh MHPOPMALUIO B Pa3IMUYHBIX BUJAX; MyOJUYHO INPEICTAaBIATh
pe3yabTaThl COOCTBEHHOTO MCCIIETOBAHMS, BECTU JTUCKYCCHH, JOCTYITHO U TAPMOHUYHO COUYETAas
coJepkaHue 1 (popMel IpeacTaBasieMOl HHPOPMALIUH.

npeomemHuvix:

c(OPMHUPOBAHHOCTb MPEJCTABICHUN O POJIM U MecTe (PU3UKU B COBPEMEHHOM Hay4YHOU KapTHHE
MUpa; MOHUMaHUE (PU3NUECKON CYLUIHOCTH HabOogaeMbix BO BeeneHHON siBIEHUI; TOHUMaHue
poiau GU3UMKU B (POPMHUPOBAHUM KPYro3opa U (PyHKIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa JUIS
pelIeHNs TPaKTUYECKUX 3aJ]lay; BJaJIeHUE OCHOBOIIOJIATalOIIMMU (U3NYECKUMHU TOHATHIMH,
3aKOHOMEPHOCTSIMM, 3aKOHAMH UM TEOPHSIMH; YBEPEHHOE MHCIIOJb30BaHUE (PU3HUECKON
TEPMUHOJIOTUM W CHMBOJIMKM; BJIAJICHUE OCHOBHBIMH METOJAMHM HAy4YHOI'O ITO3HAHMI,
UCTONb3yeMbIMU B (u3MKe: HaONIO/eHUe, ONMCaHUe, W3MEpPEeHHEe, HKCIEPUMEHT; YMEHUs
oOpabatbIBaTh pe3yibTaThl M3MEPEHHM, OOHAPYKMBAaTh 3aBHUCHUMOCTb MEXIY (QU3NYECKUMU
BEIMYMHAMH, OOBSACHATH IOJNyUYEHHBIE pE3yJabTaThl U JAeNaTh BbIBOJBI; CHOPMHPOBAHHOCTH
yMEHHs pemaTth (u3NYecKue 3ajlaud; CPOPMUPOBAHHOCTb YMEHHS NPUMEHSTH IOJyYEHHBIE
3HaHUS [ OOBACHEHHMS YCIOBUH TpOTeKaHUs (U3NYECKUX SIBIEHUM B mpupone, B
npodecCHoHAIbHON cepe U I IPUHATHS MPAKTUUECKUX PEIICHUI B TTOBCETHEBHOM KU3HU;
c(OPMHPOBAHHOCTh COOCTBEHHOM MO3UIMM 1O OTHOIIEHUIO K (hU3MyYecKod HH(popMalui,
IIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

[IpakTuyeckue 3aHATHA (pabOTHI) CIyXKaT CBA3YIOIIMM 3BEHOM MEXIy Teopued u
npakTUKO. OHU HEOOXOIMMBI JUISl 3aKPEIJICHUS] TEOPETUYECKMX 3HAHUM, TMOJY4YEHHBIX Ha
yYpOKax, a TaK e JJIs [T0JIy4YeHUs IPAaKTUIECKUX 3HAHUN U YMEHU.

[TpakTrueckue paboThI ( 3a7aHMsI) BBIMOIHIIOTCS CTY/I€HTOM CaMOCTOSITENIbHO, C IPUMEHEHUEM
3HaHUH U YMEHUH, MOJIyYeHHBIX HA YPOKaX, a TakK K€ C UCIOJIb30BaHHEM HEOOXOTUMBIX KPAaTKUX
TEOPETHUYECKUX CBEJIECHUM, CONEPKAIIMXCA B METOAUYECKUX PEKOMEHJALUIX IO BBITOJIHEHHUIO
NPaKTUYECKUX padoT.

[TpakTrueckue pabOTh! BBIMOIHSIIOTCS CTYACHTAMU WHAUBUAYAJIbHO.



2. Meroanyeckue YKa3aHUA Uil BbINOJHEHUS] MPAKTHYECKUX padoT
IIpakTyeckas padora Ne 1 no teme «/luHamMuka»
«IIpnmenenue 3akonoB HeroTona»

Heab: 3akpenums 3nanun no meme «/[unamura», cpopmuposame ymeHus u HaAGbIKU
peuwienus 3aoau.

Teopus:

JluHaMuka uccienyeT MPUYUHBI JABWKEHHS Tel. M3BecTHO, uTo Jr000€ TEI0 M3MEHSET CBOIO

CKOPOCTh B pe3yjibTaTe B3auUMOJCHCTBUS C apyrumu Teidamu. Cuila ecTh XapaKTepUCTHKA

B3anMojeiicTBus. OO0buHO cuia ob6o3Havaercs OykBoit F . Ecnu Ha Teno neicTByeT HECKOJIBKO

CHJI, TO OHH CKJIaJbIBAIOTCS KaK BeKTOpbl. CymMMa BceX CHJI JCHCTBYIOIIMX Ha TEJIO, HAa3bIBAETCS
R=K+F+F+..

paBHOAeHcTBYIOImENH R

Macca ectb xapaktepuctuka nHepTHOcTH. OOBIYHO Macca o0o3HavaeTcs OykBoit m. Macca —
CyTh CKaJISIp, CWJIa — CYTh BEKTOp. B OCHOBE JMHaMuUKM Jiekat Tpu 3akoHa HerotoHa. [lepBbiii
3akoH HbproTOHA yTBEpKIaeT, 4TO CYLIECTBYIOT TaKME€ CHUCTEMbI OTCUETA, B KOTOPBIX, €CIH Ha
TEJIO HE JIEUCTBYIOT HUKAKHE BHEIIHHE CHUJIbI, OHO JIBMIKETCS PAaBHOMEPHO U MNPAMOJIMHENHO.
Takue cucreMbl OTCYETa Ha3bIBAOT MHEpLHUaIbHbIMU. BTOpoil 3akoH HproToHa yTBepknmaer,
_ K
a = — .
77z

YTO, €CJIM Ha TEJIO Maccoi m neiicTByer cuia F, To yckopenue Tena a OyJeT paBHO

Tpernit 3axkoH HproToOHa yTBEpK1aeT, 4TO, €CIIM Ha TEeJIO A CO CTOPOHBI Tena B aeicTByeT cuna

u Fpp == Fpp -
Fea, To Ha Ten0 B co cropons! Tena A aelictByer cuina Fab , npuuem

Buasl cua:

1. Cuna ynpyeocmu. Ita cuna Bo3HUKAET npu Aegopmanuu tenaa. CBONUCTBO cuiibl ynpyroct F
TaKoOBO, UTO Mpu Hebonpmx Aedopmarusax Ax , F mponopimonansHo AX U HampaBlieHa TPOTUB
nedopmaruu.  KodapduimeHT nponopHruoHaTbHOCTH K HOCHUT Ha3BaHWe KoddduiueHta

F ==kAx

JKECTKOCTHU. Takum 06pa30M,

2. I pasumayuonnas cuna. VI3BecTHO, 4TO BCe Teja MPUTITHBAIOTCS IPYyr K Apyry ¢ cuioit F
HpOHOpHHOHaﬂBHOﬁ MacCCC KaXa0ro TCjaa miud mau O6paTHO HpOHOpHHOHaﬂBHOﬁ KBaapary
r=gM72
2.

pacCTodHuA R MCKAY TCJIaMU. R

G = 6,672-10" Hm%/kr?.

rae Ro — pagmyc 3emnu, M — macca 3emuin. Y ckopeHne cBOOOAHOTO MaJACHUS g HE 3aBUCUT OT
Macchl MPUTATUBAEMOTO TeJa, MO3TOMY BCE Tella MaJalT ¢ OAMHAKOBBIM ycKopeHuem. Ha
noBepxHOCTH 3emny, Tie H paBHO Hym0, g~9,8 M/c2.

3. Bec mena. BecoM Tena P Ha3bIBalOT CUily, KOTOpasl 1aBUT Ha ONOPY WJIM PaCTIATUBACT MOJBEC.
Ota cuia BoOoOIEe MPHUIIOKEHAa HEe K Tely, a K Olope WIM IOJABECY; Ha TeJO0 e JCUCTBYET
HOpMaJlbHasl PeaKlMs ONOpbl WM CHUJIa HAaTSDKEHUS HUTH. Bec Tena Moxer ObITh paBeH cuile
TSOKECTH, @ MOXXET OBITh M He paBeH. Hampumep, eciau Teno JEKUT Ha TOPU3OHTAIBHOM
IUIOCKOCTH, TO BEC T€JIa PAaBEH CHUJIE TSDKECTH, a €CJIM Ha HAKJIOHHOM, TO HET.



4. Cuna mpenusa. Cunoii TpeHust Frp Ha3bIBaIOT Cuily, KOTOpas MPENSATCTBYET IBUKEHUIO, T.€.

o™ iy = [,

HarpaBJieHa POTUB CKOPOCTH, U paBHA

3adaua: Ha teno maccoit 2160 kr, jiexaiiee Ha TOpU30HTAIBLHOM JOpore, AEHCTBYET CHUIIa, MO/
nercTBreM Kotopoit Tesno 3a 30 cekyn npoiaer paccrosinue S00 merpos. Haittu Bennunny
3TOU CHIIBI.

Jano:

m=2160kr t=30c S=500m

Haiitu: F-? Pemnrenue:
F=ma
2 * *
S=£ a=£ﬁ'=2mgﬁ'=2 2160xs 5DDM=24DDH

£ £ G002

OtBet: 2400 H

3apanuga:

1.

Iocne yaapa TEHHHCHOM PaKeTKOH MUK Maccoi 5 T momydmi yckoperue 12 m/c?,
KakoBa cuna ygapa? 5 6anios

Bpycok maccolt 5 Kr paBHOMEPHO CKOJIB3UT 10 MIOBEPXHOCTH CTOJIA O] AEHCTBUEM CHJIbI
15 H. Onpenenure ko3 duiiueHT TpeHuss Mexay OpycKoM U CTOJIOM. 5 GaliioB

C KakuM yCKOpeHHEM OyJIeT IBUraThCs TEJI0 Maccoi 1 Kr moj 1eHCTBUEM IBYX B3aUMHO
nepneHauKysapHbIx cwit 3H u 4 H? 10 6anos

Ecnu npyxuHa n3MeHm1a CBOIO JUTMHY Ha 6 CM 101 ISHCTBUEM I'py3a Maccoi 4 Kr, TO
Kak OBl OHa pacTsHYJACh MO AeiicTBUEM rpy3a Maccoil 6 kr? 10 Ganos

Cuna 10 H coobmaer teny ycxoperue 0,4 m/c? . Kakas cuima cooOIIUT STOMY ke Tey
yckoperue 2 m/c ? 10 6amnos

Manpuuk Maccoit 50 Kr, CKaTUBIIKCH Ha CAHKAX C TOPbI, IPOoeXall 10 TOPU30HTATHHOM
nopore 10 octaHoBkH 20 M 3a 10 c. Haitnure cuiy Tpenus. 10 6amos

Teno Maccoii 5,6 KT JIeKNT Ha HAKIOHHOM TIIOCKOCTH, cocTapisomniei yroin 30 ¢
ropuzonToM. Koadurment tpenus ckonbxenus 0,7. Uemy paBHa cuiia TpeHHUS,
nercTBytomas Ha Teno? 10 6amios

Kputepun ounenku: 45-50 6amioB «ya0BI€TBOPUTENHHO»; 51-55 0amioB «X0poIioy;
56-60 6anIoB «OTIMYHO»

Jlureparypa:

B.®. ImutpueBa YuebHuk no ¢puzuke npodeccuii u CuenuaabHOCTeH TEXHUYECKOTO MPOopuiIs



IIpakTnyeckas padora Ne2 «MneajbHblii ras)»

Heas: 3akpenums 3nanus no meme « OCHOBBI MOJIEKY/ISIPHO-KHHETHYECKOI T€OPUMY,
chopmuposame ymeHuA u HAGLIKU peuieHUs NPAKMUYECKUX 3a0ay.

IIpoBecTH omnbIT:
IIpudopsl u 000py10BaHNe: HAIOJIBHBIE BECHI

CyTb onbiTa:
HM3MEPHUB MAacCy CBOETO TeJIa M 3Has MOJISPHYIO MacCy BelllecTBa deiaoBedeckoro teia (M = 20
r\Mosib), ¢ TOMOINBI (OPMYJIBI KOJMYECTBA BEIIECTBA PACCUMTATh YHUCIO MOJICKYJT B
COOCTBEHHOM TEJIE.

Hcnonb3yemMplii TeOpeTHYECKHU MaTepHUal.
1. KosmnuecTBO BelecTBa 3aBUCHT OT €r0 MacChl M onpezensercs Gopmyioii: vV=m/M
2. KonruecTBO BeIecTBa MOKHO ONPEICIHTh, 3Hast 4nuciio Mostekys V=N / Na
3. NA Ha3bIBaeTCs IOCTOSTHHOM ABOTAJIPO.
4. ITocrosinnast ABoragpo Na =6, 02 - 10 23 1 /moib
5. [TocrositHHAas ABOTaApo MOKA3bIBAET KOJIMYECTBO ATOMOB (MOJIEKYJI) B OJTHOM MOJIC BEIIECTBA.

X0/ PABOTHI

1. Haiitu maccy M coOCTBEHHOTI'O Teja, UCIOJIb3Ys HAMIOJIbHBIE BECHI.

2. TloBropuTh M3MepeHHsT MacCchl M HE MEHee 3 pa3, HE MEHsSSA YCIOBHH OINbBITa, U HAWTH
CpeiHee 3HaueHue Macchl M cp.

3. IlpuHsB MONSpHYIO MaccCy BellecTBa 4enoBeueckoro tena M = 20 r\mosib, paccyuTaTh
KOJINYeCTBa BelecTna 1o gopmyne: V=mcep/M

4. Vcnonb3ys 3THU JaHHBIE, PACCUUTATh YUCIIO MOJIeKy B Tene yenoBeka N u3 popmyinsr V=N
/ Na. 3nagenrie N — 3T0 U €CTh YHCIIO MOJIEKYJ B MOeM Teje, oHO paBHO N =V * Na

5. OLEeHNUTh NOTPENIHOCTh PabOTHI.

Cpennee
Peal KonnuecTsa Yucno
Homep | Momsipras macca, | Macca denoBeka, 3Ha4YCHHE
BELIECTBA, MOJIEKYJI B
OIbITa M (xr\mosb) m (kr) Macchl, M cp
V (MOJIB) tene, N
(kr)
1
2
3

Cpennsist Mmacca Tena:

KonnuecTBa BemecTsa:

Yucio MOJIEKyIT B Telle YeloBeKa BBIYHCIAeTCs o (hopMyJie:
BriBox:

Jlureparypa:

B.®. ImutpueBa YueOHUK 110 pusnke mpodeccuii U CrienuanbHOCTEH TEXHUIECKOTO Mpodus



IpakTnyeckas padora Ne3 «M3onpoueccol B razax»

HCJIB: 33erﬂl/lTb 3HAHUA IO TEME «I/I3011p0uecc51 B ra3ax» u OTpaﬁoTaTb HaBbIKHA
PpeIICHUA TEMAaTHYCCKHUX 3a1a4.

Teopus
N3onporieccol

H3onpoyeccol - 3T0 IPOLECCHI, IPOTEKAIOIINE IIPU HEU3MEHHOM 3HAYEHUHU OJTHOTO U3
MaKpOCKOMUYECKuX mnapamerpos (p, V, T).

[Tpouecc U3MEHEHUS COCTOSHUS TEPMOJMHAMUYECKON CUCTEMbI MAKPOCKOIIMUYECKHX TEJI IIPU
MIOCTOSIHHOW TE€MIIepaType Ha3bIBAKOT U30MEPMUUECKUM.

N3oTepmuueckuii mporecc onucsiBaeT 3akoH boig- Mapuotra, oTKpbIThIN B 1861 T.
aHTIMICKUM yaeHbIM P. boti-niem (1627-1691) u B 1876 1. dhpaniry3ckum yueHbm D. Mapu-
orroM (1620-1684). Ilpu nocrosiHHOI Macce raza pV = const.

Jlns ra3za 1aHHO# Macchl MPOU3BECHUE JABICHUS Ha €ro 00beM MMOCTOSIHHO, €CIIU TeMIiepaTypa
HE MEHSIETCS.

['paduku n3oTepmMudecKoro mpoiecca B koopauHaTtax p-V; p-T; V-T uMeroT ciieayronmii BuI

pV = const Ry T = const A T = conut
p o] \

v

|
|
,l

T

—

Peo, 27
[Iporiecc u3MeHEHUs COCTOSTHUS TEPMOIUHAMUYECKON CUCTEMBI ITPU TTOCTOSIHHOM JIaBJICHUU
Ha3bIBaeTcs uzobapuvim. 3 ypaBHeHus MenaeneeBa-Knaneiipona cneayer, 4To npu
OCTOSIHHOM Macce rasa

v
— = const :
T

m ’ i)
U/ - { |- " ] - AANG
Y, Y, ‘ Y

= CONgt, 90 —~ = wee = CONSL: — = CONBE,
4 T M
Jlnis nanHOM Macchl ra3a OTHOLIEHHE 00beMa K TeMIepaType MOCTOSIHHO, €CIIU AaBJICHHUE Ta3a He
MEHSseTCsl.
OTOT 3aKOH OBLJT YCTaHOBJIEH 3KcniepuMeHTanbHO B 1802 r. ppanmysckum yuensim XK. I'eii-
JTroccaxom (1778-1850).
I'paduxu n3obapuueckoro mporecca B koopaunarax p-V; V-T; p-T umerot cnenyromuii Buja

4 peconat 4 p = conat A p = comst
P v P

. = > »
T

Puc. 28

[Tpouecc u3MEHEHHS COCTOSIHUSI TEPMOJUHAMHYECKON CUCTEMBI MPU OCTOSTHHOM 00BbeMe
Ha3bIBaeTcs uzoxopuwvim. U3 ypaBuenus MeneneeBa-Knanelipona MOXKHO 3alucaTh:



m
pV= “ﬁRTa ; 7. K. m = const, V = const, Toraa

3

h_P
T, T,
V = comst

Jl1s naHHOM Macchl ra3a OTHOILIEHUE IaBIICHUS K TeMIIepaType MOCTOSHHO, €CIM €r0 00beM He
mensiercsi. ['paduku uzoxopHoro npouecca B koopaunatax p-V; V-T; p-T umeroT cienyromuit
BUJ (cM. puc. 29). DTOT 3aKOH ObLT yCTaHOBJEH dKcriepuMenTansHo B 1787 r. XK. [lapnem

(1746-1823).

4
v

P
= const; 7[; =const ,

¥ = const

Puc. 29

P

& pwconst-?

HN3oTrepmmueckinii
pA 1 PA A
1 2
.
\- I £/ I 1
% 7 7
Hzo6aprimeckni
P P %\ 2
1 2 1 2
S Oo—0 1
i A 7 7
Hzoxopirmaeckrnit
PA P > A
“)
= | 2
I /
1
1
- I > >
V T T

.
-




TpeI—II/IpOBO"—II—ILIe 3agaHMMA M BOIIPDOCHI

1. Mzsompoirecc — 3TO

2. HVzob6apHBIH IIPOIlEecC — DTO

3. BaxoHu I'e#i-JIroccaxa:

4. B xoopmouHaTax V, T mnocTrpoiTe
uszodapy.

5. HpeaJabHBIN ras Opu IIOCTOSAHHOM JAaBJIEHUHW U3 COCTOSA-
ausa (V,, T,) nepeBegeH B cocroanue (V,, T,). Sanumn-
Te ypaBHeHue KianeiipoHa [Jis 9TOTO Iepexoza.

6. Ecamu ob6bem rasza V yBeamuuJicsi B 2 pasa IPU IIOCTOAH-
HOM JAaBJIeHUHN, TO TeMIeparypa raza 7’

7. TIpu KakoM YCJIOBHUH OTHOIIEeHHEe 00BbeMOB BO3AyXa
B TPYOKAaX PAaBHO OTHOIIEHUIO BLICOT BOBAYIIHBIX CTOJI-
6oB?

Vl 1
— = —, ecau
V2 l2

8. WpeanpHBIM ras B cOocyle IIpU p = const HarpesaeTcCsd
or t; = 27" C go t, = 227" C. Hemy paBHO OTHOIIEHUE
00beMOB HAeaJLHOTO rasza?

Jarno: Pewerue:
Vs - Omeem:
v, )
Jlureparypa:

B.®. ImutpueBa YueOHUK 110 pusnke mpodeccuii U CrienuanbHOCTEH TEXHUYECKOTO Mpodus



IIpakTuyeckas padora Ned
OCHOBBI TEPMOIMHAMHKH

Heab: 3akpenums 3nanus no meme «OcHO8bl MEPMOOUHAMUKUY, CHOPMUPOSAMb YMEHUA U
HABbIKU peuleHUs NPAKMUYeCKUX 3a0ay.

IIpoBecTu onbiT: IIpuGOPHI M 000PYIOBAHUE: TEPMOMETP, HAMOJBHBIC BECHI

CyThb onbITa: U3MEPUB TEPMOMETPOM TEMIIEPATYPY OKPYKAIOIIETO BO3yXa U BECaMU — MacCy
CBOEr0 TeJla, ONPEAETUTh KOJIMYECTBO TEIJIOTHI, KOTOPOE OTJAECT Ballle TEJIO B OKPY’Karollee
IIPOCTPAHCTBO.
Hcnonb3yemblii TeopeTHYECKHIT MaTepUaJl.
1. KonmnuecTBO BeliecTBa 3aBUCHT OT €r0 MacChl M onpezessercs hopmydoi: vV=m/M
2. KonruecTBO BeIecTBa MOKHO ONPEICIUTh, 3Hast 4nuciio Mojiekys V=N / Na
3. NA Ha3bIBaeTCs IOCTOSTHHOM ABOTAJIPO.
4. ITocrosinnast ABoragpo Na =6, 02 - 10 23 1 /moinb
5. Konn4aecTBoO TETIOTHI, TOJYYEHHOE TEJIOM MPU HATPEBAHUH WJIU OTAAHHOE TP OXJIAXKICHUH,
ompezensiercss Gopmynoit: Q = ¢ M ( trena — t), T C — yaenbHAs TEMIOEMKOCTb BOIBI; t
TEMIIEPATYPA BO3LYXa; 1 rena - TEMIIEPATYpPA BALLETO TEJIA.
X0/ PABOTHBI

1. Haiitu maccy M coOCTBEHHOIO T€Ja, UCI0JIb3Ysl HAlOJIbHBIE BECHI.

2. TloBTopuTh M3MEpeHHUs MacChl M He MeHee 3 pa3, HE MEHss YCJIOBUU OMNBITA, U HAWTH

CpeJHee 3HaU€HHEe Macchl M cp.

3. Usmepursb t — Temmeparypy Bo3ayxa U t rena - TEMIIEpATYpy BaIlETo Tena.

4. TlpuHSB MOJSIPHYIO MacCy BeIlecTBa dejoBedeckoro tena M = 20 r\mMounb, paccyuTaTh
KOJIMUECTBa BelecTBa o gopmyne: V=mcp/ M

5. TTo ¢popmyne Q = ¢ M ( tresa — t) HAWTH KONMMYECTBO TEIUIOTHI, OTJABAEMOE BAIIHM
OpPraHM3MOM B OKPYXAIOILIYIO Cpeay. Y AENbHYIO TEIIOEMKOCTh Y€IOBEKa (Tak KaKk OH COCTOUT
Ha 80% 13 BOJIbI) MOYKHO MPHOIM3UTENBHO cunTaTh paBHou 0,8 ¢ = 0,8 - 4200 Ix\ kr - °C.

6. OLeHUTh MOTrPenIHOCTh PAbOTHI.

JlomoiHMTEIBLHOE 3aIaHHE!
N3 kakoro KoJIMYECTBAa MOJIEKYJI COCTOMT Ballle TEO?
v=m/M=N/Na Na=6, 02 - 10 % 1/momnb

Momnspaas Macca Temneparypa
Howmep Cpennee 3HaueHue Temnepatypa
ompITa | oced, M Hcropcka, Maccel, M cp (kr) Bo3Ayxa, Tena, trem, (°C)
(kr\MoJ1B) m (kr) ’ t (°C) ’ ’
1
2
3

Cpenuss macca tena:

KonnuecTBa BemecTna:

VaenbHas TEMIOEMKOCTh YelIOBEKa:

KOJ’II/I‘-IGCTBO TCIJIOTHI, OTAABA€MO€ BalllUM OpFaHI/ISMOM B 0pr>1<afomy}o cpeﬂy, BBIYUCIISICTCS
o popmyre:

BriBox:

Jlureparypa:

B.®. ImutpueBa YuebHuk 1o pusuke npopeccuii u crenuanrbHOCTEH TEXHUYECKOTO Mpodust



IIpakTuyeckoe 3ansaTHe NeS
« OCHOBBI YJIEKTPOAMHAMHUKI))

Heab: 3akpenumo 3nanua no meme «3axon Kynona. Hanpascénnocmo) «Konoencamopur,
cpopmuposams ymenua u HAGLIKU peuieHUA MeMamuiecKux 3a0ay

Teopus:

[Ipr mokoe 3apsA0B MX B3aHMMOACWCTBUE HA3BIBAIOT AJIEKTPOCTATUYECKUM (DIEKTPUUECKUM).
[lpu nBUXKEHUW 3apsAAOB HUX B3aUMOJICHCTBHE OylIET OTIMYATHCS OT AJIEKTPOCTATHUYECKOTO.
JlononHUTENbHOE  B3aUMOJCHCTBUE  3apsAJOB, 00yCJIOBJICHHOE WX  JIBUXKCHHUEM,
Ha3bIBACTCSl MATHUTHBIM. B 00miemM ciiyyae Tnpu JBHKCHHUU 3apsOB HMX B3aUMOJICHCTBHE
SIBIISICTCS DJICKTPOMArHUTHBIM. CHila B3aUMOJECHCTBUS BYX TOUYECUYHBIX DJICKTPUUYECKHUX 3aPsIOB
OpsMO  MPOMOPIMOHANIEHA BEIUYMHE 3apsA0oB W OOpaTHO TPOIMOPIMOHAIBHA KBaapaTy
F=Fx% q1* 43

PacCTOSIHUSA MEXIY HUMH. re , T1e q - BenuuuHa nepsoro 3apsaa (Ki), gz -
BenuurnHa BToporo 3apsna (Kim), r - paccrosaue mexnay 3apsaamu (M), k - kosdduument
nponopuuonansioctu (k = 9-10° H-m? / Kir?).

VYcnoBus s BeloHeHUs 3akoHa Kysona:

1. JloskHBI OBITH TOYEUHBIE 3apPsi/Ibl
2. 3apspKeHHBIC TeJla JOJDKHBI ObITh HETIOBUKHBIMH.

HanpsokeHHOCTD 37IEKTPUUYECKOTo MOJsl paBHA OTHOIIEHUIO CUJIbI, C KOTOPOIl 1oJjie JeHCTBYET Ha

. F
E==
q.

TOYEYHBIN 3apsijl K 3TOMY 3apsiay.

3agayda.
C xaxoi#l crjIo¥ B3auMOJIEHCTBYIOT aBa 3apsiaa 2 mo 10 aKin, Haxomdiuecs Ha pacCTOIHUA 3 CM
ApyT OT Apyra?

Jano:

=10 uKn=10%*Kn;

r=3cM=
=3.1072 m.
Haiitn F. P
F= /\'M =9.10° H-m? _ 10°Kn - 10 Kn
r- an (3.10_2M)2
=102 H=1wMH. Oteet: F'=1 MH.
JIEKTPOEMKOCTbD

- XapakTepu3yeT COCOOHOCTH JIBYX MPOBOIHUKOB HAKATIIIMBATh JICKTPUICCKUHN 3apsi/l.

- He 3aBucuT ot q u U.

- 3aBUCHUT OT N'€OMETPHUYECKHUX Pa3MEPOB MPOBOJIHUKOB, UX (OPMBI, B3AUMHOTO PACIOIOKEHHUS,
ANEKTPUUYECKUX CBOMCTB CPEJIbl MEX1Y TPOBOJHUKAMM.


http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3807
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Enunauner msmepenus B CU: (@ - dapan )
KOHAEHCATOPbBI

- JIIEKTPOTEXHUYECKOE YCTPOMCTBO, HAKAIUIMBAIOILIEE 3apsij
( 1Ba MPOBO/IHMKA, Pa3/IeJIEHHBIX CIIOEM JIUAIEKTPUKA ).

O0o3HaueHue Ha SJICKTPUYCCKUX CXEMaX:

s

DJEKTPOEMKOCTh IIOCKOT0 KOHICHCATOPa

BruroueHne KOHIEHCATOPOB B AJIEKTPHUECKYIO LIEMb MapaJUIeTIbHOE U MOCIIEI0BATEIbHOE
Toraa obmas snexkrpoeMkocts (C):

IIpU MapajiyieJIbHOM BKIIFOYCHUU

C=C,+C,

IIpU MOCJICA0BATCIIEHOM BKIIFOUYCHHUN

SHEPI'UA 3APAKEHHOI'O KOHAEHCATOPA

Konnencarop - 3To cucteMa 3apssKeHHBIX Tell U 00J1aaeT SHEPTrUei.
DHeprus J1000ro KOHACHCATOpa:
W= cu? - (/2
2 2C
DHeprus KOHJeHcaTopa paBHa paboTe, KOTOPYIO COBEPIIHT IEKTPUUECKOE MOJIE TIPH
COJIMKEHNH TIIACTHH KOHACHCATOpa BINIOTHYIO,

WIN paBHA paboTe MO pa3/eeHUIO MOJOKUTEIbHBIX U OTPULIATEIbHBIX 3aps/10B ,HEO0X0AUMOI
IpHU 3apsi/IKe KOHJIEHCATOpa.

3amaua:

[Lromiaas KaXkaoM IIACTHHBI INIOCKOro Kouaencaropa 401 cm?. Sapsr miactun 1,42 mxKoL.
HaiiTi HanpsyKEHHOCTE HOJIST MEXKIY IIIIACTHHAMMU.



http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3878
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Hano:

S=401cm® =4,01-10m°,
g =142 MxKn =1,42-10 °Kn

Haiitu E. Pemienue.
c
EF=—;0= L ;
A S
po 4 _ 1.42-107°Kn ~
Se - ~12 Kn?
0 401-107m 8851077
HwMm
=4-10°B/mM = 4000xB/m .
Otger: E = 4000 xkB/m.
3ananus:
1. C kaxoii cuiioit B3auMo1elcTBYIOT JiBa 3apsiaa no 10 uKin naxonasimuecs Ha paccTostHuu 3
CM JIpyT OT Apyra? 5 GannoB
2. Ha kakom paccrosinuu apyr ot apyra 3apsaasl 1 MxKn u 10 1K B3aumopeiictBytot ¢
cunoit 9 MH? 10 6amnoB
3. B HekoTopoii Touke moins Ha 3apsia 2 HKin neiictByet cuna 0,4mkH. Haiitu
HaNpsLKEHHOCTD I10JI B 3TOM TOuKe. 5 0aioB
4. Kakas cuna neiictByet Ha 3apsia 12 HKi, moMeméHHbIi B TOUKY, B KOTOPOU
HaNpsHKEHHOCTD AIIEKTPUYECKOTo 1Mot paBHa 2 kKB/mM? 5 Ganos
5. Tlnomans Kax a0l MIacTHHBI TUIOCKOTO KoHAeHcaTopa 401 cM?. 3apsn nnactul 1,42
MkK71. Haitti Hanpspk€HHOCTD 1o Mexay TiactuHamu. 10 6amios
6. Haubosnbiias EMKOCTh MIKOIBHOTO KOoHAeHcaTopa 58 Mk®. Kakoii 3apsi OH HAKOIUT pU
€ro MOAKJIIOYEHUH K MOJTI0CaM UCTOYHHMKA TOCTOSTHHOTO Hamnpspkenus S0 B? 10 6amios
7. Haiitu éMKOCTH IIIOCKOTO KOHJEHCATOPA, COCTOSIIETO U3 IBYX KPYTIBIX IIIACTHH
nuametpoM 20 cM, pa3aenéHHbix napapuHoBo npocnoiikoi 1 MM. 10 6amioB
8. Kongencatopy émxoctbio 10 Mk® coobmmiu 3apsa 4 mxKo. Kakoa sneprus
3apsKEHHOTO KOH/IeHcaTtopa? S 6amioB
Kputepun ounenku:
45-50 6amioB «yIOBIETBOPUTEIHHOY;
51-55 6amI0oB «X0OpOILIO»;
56-60 6anIoB «OTIMYHO»
Jlureparypa:

B.®. ImutpueBa YuebHuk no ¢pusuke npodeccuii U CuenuaabHOCTeH TEXHUYECKOTO MPOopuiIs



IIpakTuyeckas padora Ne6
«Pacuer nene NOCTOSIHHOIO TOKA»

Henab: 3akpenumo 3nanun no meme «dnekmpuueckue yenu NOCHMOAHHOZ0 MOKaAy,
chopmuposame ymeHua u HABLIKU peuieHUs NPAKMUYECKUX 3a0ay.

YcnoBHbIE 0003HAYCHHUS:
| — cuna Toka, A (ammep);

U — Hanpsbkerue, B (BosbT);
R — akTHBHOE conpoTUBIEHNE YUyacTKa 1ienH (pe3uctopa), OM.
JI1 nenu nocTosIHHOTO TOKa CO CMELIAHHBIM COEIMHEHUEM PE3UCTOPOB ONPEAEIUTH!
1) SKBUBaJEHTHOE CONPOTUBIICHUE LI RIKB. OTHOCHTENBFHO 32KUMOB AB;
2) Toxk wmm Hanpspxenue (U win | o Bapuanry)
3) MOLIHOCTb, HOTPeOIIieMyO BCell Lenbio P;
4) pacxopn >nekrpudeckoii sHeprun W nemnu 3a 8 4. paboTHL.
5)
Howmep pucyHka u BeMuuHa OJJHOTO U3 3a/laHHBIX TOKOB WJIM HAIPSHKEHUN PUBEICHBI B
Tabn. 1.

WMH1ekc ToKka WK HallpsHKEHUS COBIANACT C MHIEKCOM, PE3UCTOPA, 10 KOTOPOMY IIPOXOIUT
3TOT TOK MJIM Ha KOTOPOM JIEHCTBYET yKa3aHHoe HanpshkeHue. Hanpumep, uepes pesucrop Rs3
IPOXOJUT TOK |3 1 Ha HeM aelicTByeT HanpspkeHue Uz

Tabmuma 1
Howmep 1 5 3 4 5 6
BapHaHTa
Howmep 1 2 3 4 5 6
pUCYHKaA
3amaBaeMas =12 A I=15 A U=30B Uu=24B =10 A U=100 B
BEJIMYMHA
1'17_:.10 Om
= -:.6 Om
% R4=:8 Om
2 R5s=10 OmM
Rs— 4 Om R:=6OM R:=2O0OM Rs=2OmMm
A s
+ Puc. 1 Puc.2

13

+ O  —
A - - =
S S =
“o i [ "
== 2 =
B Rs=4 OmM




Yka3zaHus K pelieHHIO 321241

Pemenue 3a1a4 sToi rpynmnsl TpeOyeT 3HaHUSA 3aKOHOB OMa, /17151 Bcel 1ienu u eé
Y4YacTKOB, IIEPBOT0 U BTOPOro 3aK0HOB Kupxroga, METOOMKHN ONpeaeaeH s SKBUBATIEHTHOTO
COIIPOTHUBIICHHUS LIETIH IIPY CMELIaHHOM COE€IMHEHHUH PE3UCTOPOB, a TAKXKE YMEHHUS
BBIYUCIIATh MOIIHOCTb U paboTy 3JEKTPUYECKOIO TOKA.

[Tpumep 1.

Jlis cxembl, IpUBENEHHON Ha puUc.. 41 a, onpeaenuTh 3KBUBAJIEHTHOE COIIPOTHUBIICHUE
nenu RaB 1 TOKM B KaXKJIOM PE3UCTOPE, a TAKIKE PACXO]l JIEKTPUUECKON IHEPIUH LIETIBIO 3a §
4acoB palbOTHI.

a) R:=100m R:=50Om 6)
RS0 ¢ - D Ri=8 Om
34 A
Rs =10 Om T
ls =300B - I
Uie L — Us=300B
* R:=30m Is Rez=2 Om
B ¢ - ¢ E
14} k ’
/ R=80m C Rwo—=60u 2
A o 1 Q
—_l [E——
] —_— L
IJ ICD
U« =300B L U =300B _
. l Ro =3 Oum []R.43 10 Ot
 S—
B# : B
E
Puc. 41
Pemmenue.

3amaua OTHOCUTCS K TeMe «DNEKTPUIECKUE IEeNMU TOCTOSIHHOTO ToKa. [IpoBoaMM mosTanHoe
pelieHre, MpeaBapuTeNbHO 0003HAYHMB TOK B K&KIOM pe3ucTtope. MHIeKke Toka T0KeH
COOTBETCTBOBAaTh HOMEPY PE3UCTOPA, IO KOTOPOMY OH IPOXOJIHUT.

1. Onpenensiem obmiee conpoTuBieHue passerieHus CD | yuuteiBas, uto pesuctopsl Rz n Ry

COEZIMHEHBI MEXy co00M Mmocie10BaTeNbHO, a ¢ pe3ucTopoM Rs mapannensHo.

R — (R +RJ*Rs (10 +5)+10
“~ "R:tR.+Rs ~10+5+10

2. OmpenensieM 001Iee COMPOTHBIICHUE TIETTH OTHOCUTENIBHO 3aUMOB CE. Tak kak pe3ucTopsl
Rcp 1 R2 BKITIOYeHBI TapasieabHo, TO:

Res = Reo*R> _ 63 = 2 O

“  Rer+R: 6+3 i
3. Haxoaum SKBUBAJIEHTHOE CONPOTUBJICHHE BCEH IETTH:

R3=Ri*Rcz=8+2=100m

4. OnpenensieM TOKA B COMPOTUBJICHUIX 1IeTH. Tak kak HanpspkeHne Uap MPUIT0KEHO KO BCEH
nenu, a Rag = 10 Owm, To, cormacHo 3akoHy OmMa:

=6 Owm

Uws . 300
L=x =70 —304
I_E: LTAB

R;



Tak Kak Ua IIPUJIO’KEHO KO BCEH 1IeNH, a He K yyacTKy Ri. [lig onpenenenus Toka [z HyXHO
HaWTH HampsbkeHue Ha pesuctope Ro, T.e. Ucg. OueBuano, Uck meHbIie Uap Ha BETUYNHY
MOTEPU HANPSIKESHUS
B pesuctope Ry, T.e. Ucg = Uap - 11R1 =300 -30 - 8 = 60 B. Torna

Ue _ 60

ﬁZT— 3 20 A4

Tak kax Uce = Uap , TO MOXXHO ONIpEICTUTh TOKH 134 1 |5 :
_ Us 60 _ U _ 60 _

=g TR =705 *Om. L =R =g =060n

C nmomorrsio niepBoro 3akona Kupxroda, 3anrcannoro ais y3ina C, mpoBepuM MpaBUIBLHOCTh
OIpe/IeIICHUS] TOKOB:

li=lo+134+15;30=20+4+6

5.Pacxox sHeprum 1iensio 3a 8 4 paboThI:

W =Pi=Uag * I1*t = 300*30*8= 72000 Bt*y= 72 xB1*u

Jlureparypa:
B.®. ImutpueBa Yuebuuk no ¢pusuke npodeccuii U CenuanrbHOCTeH TEXHUYECKOTO MPOpuIIs

IIpakTHyeckas padora Ne7
«MarHuTHoe 1moJjie»

Hean: 3akpenuTh 3HAHHWS O MAarHUTHOM IIOJI€ M €r0 XapaKTePUCTHKAX; OCBOUTH METOIbI
pelieHus 3a1ay 1o OLCHKE JCUCTBUS MAarHUTHBIX IMOJIEH HAa pa3IuYHbIe TPOBOJHUKH C TOKOM U
JBUKYIIUECS 3apSKEHHBIE YaCTULIBI
B npouecce pabomut odyuarouguecsa 001x4cHblL:
IMOHUMATh:
- OCHOBHBIC TMPEACTABJICHUS, CBSI3aHHBIE C TMIOHATHEM «MarHUTHOE TI0JIe», «MarHUTHas
WHIYKUUSD, KMAaTHUTHBIN MMOTOK», «MATHUTHAs CUJIOBAas JIMHUSD; «MAarHUTHAs! IPOHUIIAEMOCTbY,
«TapaMarHeTuk», « IMaMarHeTHK», «(HeppoMarHeTUK»
3HATh:
- IOHATHE O MArHUTHOM I10JI€ KaKk 0COOOM BHJI€ MaT€pPUH, CBOMCTBA MAarHUTHOTO
noJist; pU3UUecKuii CMBICT U POPMYIIBI TSI ONIPEICTICHHS CHIIOBOM XapaKTePUCTUKA MarHUTHOTO
MOJIsI — MAarHUTHOW MHAYKIIMH, CTIOCO0 rpauIecKoro n300paskeHHsI MAarHUTHBIX TOJICH;
- JIeiCTBME€ MArHUTHOTO IIOJIsI HAa TPOBOJAHMK C TOKOM; 3aKOH AMIiepa; ompeleiaeHue
HaIpaBJIeHUsI CWJIbI AMIiepa; 3aBUCHMOCTh CHJIBI AMIIEpa OT CHJIBI TOKa W XapaKTEPUCTHK
MarHUTHOTO ITI0JIS;
- IEWCTBHE MAarHUTHOTO TIOJIsI HA PAMKY C TOKOM;
- JIEWCTBHE MArHUTHOIO IOJISI Ha JIBHXKYIIUECS 3apSKEHHBIE YaCTULIbI, ONPEACIICHUE BEIIMYNHBI
W HanpasieHus cuibl Jlopenua.
YMETh:
- TOSICHATh (PU3UYECKHI CMBICT TOHATUNA «MarHUTHAs WHAYKIHS», «HATPSHKEHHOCTBY», «
MIPOHMUIIAEMOCTHY MAarHUTHOTO TIOJIS
- UCTIOJIb30BaTh MIPaBUJIO MPABOIO BUHTA U MIPABUJIO JIEBOM PYKH JUIsl ONIPEECIICHHS HANlpaBiIeHUs
BEKTOpa MarHUTHOW MHAYKIIMH B TOUKAX PA3IUYHBIX MArHUTHBIX TOJICH.
- hopmymnupoBaTh 3akoH Ammepa, JlopeHia
- pemaTh 3a7a4M M0 ONPEICTICHUIO BEIMYUHBI U HAITPABJICHUS MAarHUTHOW WHTYKIIMH TTOJIS, CHITBI
Awmmepa, AeHCTByIOLIEH Ha MPOBOJAHMK C TOKOM B MAarHUTHOM TMOJ€, HaNpsHKEHHOCTH
MAarduTHOTO IOJIS.
- MOSICHATH JIEWCTBHE MATHUTHOIO MOJISI HA JABMXKYIIIUECS B HEM 3apsKEHHbIE YaCTHIBI U YMETh
paccUMTHIBaTh UX CKOpOCTH, cuity JlopeHIla M ee HampaBlieHHWe, ONMHCHIBATh TPACKTOPHH HX
JIBYDKCHUS.

COJAEPXKXAHUE OBYUEHUSA
Teopernyeckune BONpoChI:
1.MaruuTHOE 110JI€ ¥ €r0 CBOMCTBA.
2.MarHuTHast MHIYKIHS 1 MarHUTHBIA TOTOK



3.Cuna Amnepa.

4.Cuna Jlopenua

5.MaruuTtHsle cBoiicTBa BemecTBa. Kinaccugukaius MarepuanoB 0 MarHUTHBIM CBOMCTBaM
6.IIpuMeHeHre MarHUTHBIX MOJIEN B TEXHUKE.

Xox paboTsi:

Pasbepurte TeopeTnueckre BOIPOCHl TEMBI U BBIMIOJIHUTE CIEAYIOINE 3a1aHusl.

3ananue 1. OTBETUTH MTUCBMEHHO HA BOIIPOCHI.

1.YT0 Ha3pIBatOT MarHUTHHIM HOJIEM?

2.Ilepeuncaure CBOMCTBO MarHUTHOIO MOJIS.

3.Kakumu BennyMHAMH XapaKTepu3yeTcsi MarHUTHoe moje? JlaTh KpaTKylo XapaKTepUCTHKY
KOKIOW BenW4YuH (OmpeneiieHne, pacdyeTHas ¢opMylia, pa3MEpHOCTh, KaKuM 00pazom
OTIpeiesiIeTCsl HAalpaBIICHUE).

4.Kakas cuna AeicTByeT Ha NPOBOJHUK C TOK B MarHUTHOM Imoje? UYeMy OHa paBHa U Kak
HarnpayieHa?

5.Kakas cuna neficTByeT Ha 3JeKTpUUYECKUH 3apsf, ABWKYIIUKCA B MarHuTHOM nose? Yemy ouna
paBHa U Kak HampapiieHa?

6.B dyem cocTout rumnoreza AMiepe o Mpupoje Maruerusma?

7. JlaTh XapakTepHUCTUKY AHaMarHeTHkam, (hepomarHeTHKaM M mapamarHeTukaM. Kak BemyT
ce0s 7TH BemecTBa B MaruuTHOM Tosie? [IpumeHenne ¢peppoMarHeTHKOB B TEXHUKE.

KpuTtepun oneHKH: KpaTkoCTh U MPABUIBHOCTh B COCTABICHUH OTBETOB Ha BOMPOCHI.

3aganue 2. Pelunthb 3a1a4u U3 3a/1a4HUKA:

PoimkeBuu A.IlL., 10-11 kiu., M.. [IpocBemenue, 2014(88) r.

1) Ne 884 cTp. 114

2) Ne 890,891 crp. 115

3aganue 3. BbIOJIHUTH TecT

1. bnarogapst uemy moay4yuino oObsICHEHHE HaJTMUYie MarHUTHBIX CBOMCTB y BeIllecTB?

a) runoresa dpcreaa

b) I 3akon HetoToHa

¢) Teopust DUHINITEHHA

d) runoreza Amnepa

2. lIponomxute npennoxenue: «OJHO U3 CBONCTB MAarHUTHOTO OISl — OHO OKa3bIBaeT
JEUCTBUC HA ........uu.....

a). HEMOJIBUYKHBIE 3apsi bl

b) aBUXKyIIIUECS 3aPSIIbI

c)a)ub)

d) Bce uacTuIbr

3. C noMo1IbI0 Yero MOXKHO ONPEeTUTh HATUYMEe MarHUTHOTO TOJIs?

a) MarHUTHON CTPEJIKU

b) pamku ¢ TOKOM

c)a)ub)

d) 5T0 HEBO3MOXKHO cJieIaTh

4. Yto sBIsIETCS OCHOBHOW XapaKTEPUCTUKON MAarHUTHOTO MOJIsA?

a) BEKTOpP MarHUTHOW UHIYKITHH

b) TMHUM MarHUTHON MHAYKLIHUN

C) BEKTOP MarHUTHOU CHJIBI

d) 6ypaBunk

5. Ilo xakoii popmyiie cienyer onpenensaTs MOAyIb CUiIbl AMiiepa?

a) IBlsina, rae a=(B;l)

b) IBScosa

¢) IBlcosa

d) et Takoii popmyIe

6. Kak onpenensiercss HanpaBieHue cuiibl Amrepa?

a) Mo MpaBUITy OypaBUYMKa

b) mo mpaBuTy MpaBor pyKu



C) 110 MPaBUITy JIEBOU PyKH

d) 6e3 mpaBWJI — 3TO OYEBUJIHO JJIS KXKIOTO Cydast

9. Kak naiitu cuiy Jlopenna?

a) HUKaK, pa3Be OHA CyIIeCTBYeT?!

b) Fi=qVBcosa

¢) Fi=qVBsina

d) Fi=qVBSsina

10. Kak naiitu HanpaBieHue cuiibl JlopeHnma?

a) Mo MpaBUITy OypaBUYMKa

b) mo nmpaBuTy nMpaBol pyKu

C) 110 MpaBUITy JIEBOU PYKHU

d) HEeBO3MOKHO, OHA MOCTOSIHHO MEHSIET HaIllpaBJICHUE

11. BeiOepere nmpaBUIIbHOE YTBEPKICHUE:

a) BOKpPYT PaMKHU C TOKOM HE CYILIECTBYET MarHUTHOTO MOJIS.

b) TUHUY MarHUTHOW WHAYKIIUY HAPABIEHBI OT FO’KHOTO TOJIIOCAa MATHUTA K CEBEPHOMY
C) cyMMapHas MarHUTHas CUJia, JeHCTBYIOIAs Ha

MIPOBOJHKK C TOKOM paBHA HYJIO

d) cuna Amnepa — cymma cun JlopeHua, 1eHCTBYIOIIMX Ha OTAENIbHBIEC 3aps/Ibl B TPOBOAHHKE.
12. Ha cKkoJIbKO TPy MOXHO Pa3eluTh BCE MATHUTHBIC BelIecTBa?
a)5b)2c)3d)4

13. KoGasbT, HUKEb... — 3TO METAJUIBI, HO K KaKOW I'PyIIe MATHUTHBIX BEIIECTB OHU
OTHOCSTCS?

a) mapaMarHeTUKu

b) MeTaMarHeTHKH

C) IMaMarHeTUKu

d) peppomarueruku

15. Menb 1 BUCMYT — 3TO

a) OPTOMarHeTUKH

b) nnamMarHeTuku

C) MapamMarHeTUKH

d) peppomarneruxu

Kpurepun oneHkn: yMeHUE UCIIOIb30BaTh TEOPETUUECKIE 3HAHMSI IPU PELIEHUH 3a]1a4,
odopmiieHHe 3a7a4y U MIPABUIBHOCTH MOJTyUYEHHOT'O pe3yJbTaTa.

KoHTpoJib BbINOTHEHNU: c/ladya PeIIeHHbIX 3a/1a4, TECTa U OTBETOB Ha BOIPOCHI B TETPAIH JUIs
NPaKTUYECKUX paboT.

IIpakTuyeckas padora Ne 8
«CBeToBBIC KBAHTBI»
Hean: mpoaomkuTh GopMUpOBaHUE TIPEICTABICHUNA O IPUPOJIE CBETA.
HUcrounnku yuyeOHO# nHpOpMannu:
1. B.®. [ImutpueBa YueOHMK 1O ¢usnuke mnpodeccuii M CHEUATBHOCTEH TEXHUYECKOTO
npodwmis §12.1 -12.8

COAEP)KAHUE OBYUEHUSA
Teoperuyeckune BONpPOCHI:
1.Jucniepcus cBera
2.Nutepdepenuns cBera
3. dudpakius ceeta. AudpakiponHas penieTka.
4.Ilonspuzanus cBera
Xon paboTsr:
Pazbepute TeopeTnueckre BOMPOCHl TEMBI U BHITIOJHUTE CIICAYIOIINE 3a/TaHHS.
3aganme 1. CocTaBUTH KOHCITEKTHI
3ananue 2. OTBETUTh MUCHMEHHO Ha BOMPOCHI.



1. Tlouemy pamgyra umeet popmy ayru? 5 Ganios
MOo3kHO 7T YBUACTH PaayTy, HAXOSCh Y OJTHOTO U3 €€ KOHIOB? 5 OaylyioB
[Tmamst cBeuH, paccMaTpuBaeMoe CKBO3b Map, KaXeTcs KpacHbIM. YeM 3To 00bsACHUTH? 5
6amioB
[Touemy nOpo’KHBIEC 3HAKHU JETAIOT HE Ha OeoM, a Ha xKEnTo-3enéHoM poHe? 5 OaiioB
3aueM cTEKIa aBTOMOOMIBHBIX (ap AenaroT puduEHbIMU, a He MIagkuMu? 5 0anioB
[Touemy st TpaHCIIOPTA CUTHAJ OMACHOCTU IMPUHSAT KPAacHOTo 1BeTa? 5 6amioB
B sicuble conmHeunble AHM, Ha achalbTHUPOBAHHBIX IIOCCE BOAMTEIN aBTOMAIIUH MOTYT
HaAOJII0/IaTh TaKO€ SIBICHHWE: HEKOTOpbIE YYAaCTKH JOPOTrH, HAXOISALIUECS BIEPEIU Ha
pacctostauu 80—100MeTpoB, KaXyTcs MOKPBITHIMHU Jiykamu. Kak o0bscHuTh 310? 10
OaJioB
8. HekoTopble aBTOMOOWIM JTOMOJHUTENbHBIE Paphl xénToro npera. [louemy Takue dapbl
XOPOIIO OCBEINAIOT IOPOTY U B TYMaHHYIO oroay? 5 6amios
9. Tlouemy cBer, mpenomisisich B OpujuiMante, N1aéT Oojiee HACHIINICHHBIE 1[BETA, YeM IpHU
MPEIOMIICHUH B CTpase (CTCKISTHHONW MMHUTAIIMK OpUJLIMAHTA) TOH ke GopMbI? 5 6amioB

10.VkaxwuTe ciaydau, Ipy KOTOPHIX HaOmonaeTcs audpakuus ceerad 0amioB

11. Tlouemy uHTEp(EpEHIIMOHHBIE SBICHUS HAOIIOJAIOTCS TOJBKO B TOHKUX IUIEHKAX H
rtactukax? 10 6amios

12. BoiayBast MbUIBHBIN My3bIpb U HA0JI0/1as 32 HUM B OTPaXEHHOM CBETE, MOXHO 3aMETHUTb
Ha ero MOBEPXHOCTH paaykHble 11BeTa. O0bsicHuTe 31O siBneHue 10 6annon
13. Ecnu Ha BiakHbI achanbT ynaaér Karis KepOCHHA, TO MOJy4aeTcs NSATHO, OKPAlIeHHOE B
pasznuunbie nBeTa. OObsacHHUTE ATO sABIcHUE 10 6aymoB
14. YeM 0OBSICHUTH paayKHYIO OKpPacKy JiazepHbIX AuckoB? 10 Gamos
15. B mopo3Hbie TyMaHHbIe THU U HOYM BOKpYT ComHila, JIyHbI, pa3inuuHbix GoHapeil Ha ynuie
MOYKHO HaOJII0/1aTh KOHIEHTPUYECKUE padyKHble «BeHIB. O0bsicauTe nX nmpupoay 10 6amnos
16. ITouemy B Bakyyme CKOPOCTH JIy4eil pa3TUYHOTO CBETa OJMHAKOBBI?S OaioB
17. Tlouemy BO3AylLIHBbIE OAJUIOHBI AKBAJIAHTOB U «YEPHBIE SIIUKM» OKPALIMBAIOT B KEITO-
opanxeBbIii 11BeT? 10 6amioB
18. Ilpu sBneHusX audpakuuy U OPEIOMIIEHUS HaONI0JaeTcs OTKJIOHEHHE Jydya CBETa OT
NIEPBOHAYAJILHOTO HAIPABJICHUsI €r0 PacIpOCTpPaHEHHA. B 4€M COCTOMT OTiIMYME ITHUX ABYX
aprneHuii? 10 Gamnos

LN

No ok

19. [Touemy actpoHaBThl Ha JIyHe BuaAT He roiay6oe, a uépHoe He60? 10 OamoB

3aganue 3. Bemosnuth Tect Kpurepun onenkn: 1 npaBuibHbIi oTBeT — 1 0211

1.Kakue BOJIHBI Ha3bIBAIOTCSI KOT€PEHTHBIMU ?

1. BOJIHBI, UMCHOIIINEC OANHAKOBYIO YaCTOTY
2. BOJIHBI, UMCHOIINEC OAMHAKOBYIO aMIIIIMTY Ay
3. BOJIHBI, UMCIOIIINEC OJMHAKOBYIO 9aCTOTY U MOCTOAHHYIO Pa3HOCTb (1)3.3

. HOHHpI/ISaHHH CBE€Ta N0Ka3bIBACT, YTO CBECT —
. IOTOK HeﬁTpaﬂLHBIX qaCcTu1n

. HorepeyHas BOJIHA

. IpOoJ0JIbHAad BOJIH

W N = N

. Uro Ha3wiBaeTcs nudpaxiueit ceera?

. pazioxeHue OeJI0ro CBETa B CIIEKTP MPH MOMOIIH CTEKIITHHOW MPU3MBI

. YCUIJICHHE WJIH Ocla0JIeHre CBEeTa IMPH HAJIOKECHUH JBYX KOT€PEHTHBIX BOJIH
. OoTHOaHuE CBETOM MPEISATCTBHMA

W N — W

N

. [IBeTa criekTpa (KpacHBIN — K, OpaH)KEBBIH — 0, CHHUH — C, KENTHIN — 3K, TOTyOOH — I, 3eTIeHBII
— 3, (uoneToBbIil — ) B OpsiiKe yOBUIN JUTMHBI BOJHBI MPABUIBHO YKa3aHbI B OTBETE:



l.db,c,1,3,%, 0, K
2.K,0,%,3,T,C, }
3.0,1,3,¢C,%, 0, K

5. PagyxHas okpacka TOHKUX IJICHOK He(DTEepOIyKTOB B JIy>KaxX BbI3BaHA

1. aBnennem

2. mudpakun
3.qucnepcun

4. uaTEpPEpEeHITI

6. [IpocBeTiieHre THH3 OOBICHICTCS 32 CUET SIBICHUS
1. mudpakum

2. moasipu3auu

4. uHTEpPEPECHITNI

7. Ilpu mpocmoTpe ¢puiabMoB B hopmare 3D 3puTen HaIeBAIOT CIEITUAIBHBIC OYKH, KOTOPHIE
MO3BOJIAIOT «CAENaThy N300paxeHne 00beMHbIM. Ha KakoM sSIBIEHIUH OCHOBAHO JICHCTBHE
OUYKOB?

1. nucnepcus

2. monspu3anus

3. nudpakuus

8. Kakum 00pa3omM MOXHO Ha OIBITE IMOJIYIHTh KOTEPEHTHBIC BOJIHEI?

. OT ABYX UCTOYHUKOB OHHH&KOBOﬁ YaCTOThbI
. OT ABYX INPOU3BOJIbHBIX HCTOYHHUKOB

. pasaciimB CBETOBOM JIYY Ha ABC 4aCTHU

. YKaxute JJIMHY BOJIHBI BUAUMOI'O CBETA

O W N —

1. 50 MM
2.5 MKM
3. 0,5 MKkM

10. IIpu cOonpuKOCHOBEHUH ABYX CTEKJISIHHBIX IIJIACTUH B OTPAKEHHOM CBETE MOXHO HaOJI01aTh
00pa3oBaHNe Pa3HOLBETHHIX MOJIOC. DTO SIBICHUE CBA3AHO C

1. uarepdepeniueii ceera
2. mudpakimeit ceera
3. nucnepcuen ceeta



11. Kakoii yueHbIl OTKpPbLI SIBJICHUE AUCTIEPCUN?

1. HeroToH

2. Jlopenn

3. I'tolirenc

12. Yto siBnsieTcst 00s3aTeNbHBIM YCIOBHEM UHTEPPEPEHITNN?
1 .HanuuKe nonsipusaTopa

2. KOT€pEHTHOCTb CBETOBBIX BOJIH

3. BCe mepeyrciIeHHOoe

13. CniocoOHa 1 mpu3Ma U3MEHSTH CBET?

l. Her

2. na

14. JI7s1 uero ucnoab3yoT AUPPakIMOHHYIO pEIIeTKY ?
1. nyig onpesienieHns: CKOPOCTH CBETOBOM BOJIHBI

2. Uig OTpeeNIeHUs YacTOThI KoeOaHuit

3. s onpezeneHus JJIMHbI CBETOBBIX BOJH
15. Kakoli yueHbIil OTKpbLI siBIIeHUE UHTepdepeHIuu cBeTa?

1. ®penenp
2. Herotou
3. FOur

16. Kak Ha3bIBaeTcst yCTpOICTBO, IpeCTaBIAIOIEe COOOH COBOKYITHOCTh OOJIBIIOTO YHCIIA
Y3KHUX IIEEH, pa3AesICHHbIX HEPO3paYHbIMH IPOMEXYTKaMu ?

1. monsspont
2. nmudpaKkIOHHAs peleTKa
3. mpusma

17. Tlpu xakux ycioBusx OyaeT HaOI01aThCs UHTEPhEPEHITNS IBYX MMyYKOB CBEeTa?



1. aMIuIUTY Bl KOJIEOAHUH OMHAKOBBI
2. HavaibHbIC (a3bl KOJIeOaHU OMHAKOBBI
3. yacToThI KOJIeOaHUil OJUHAKOBEI

18. KpbUIbIIIKM CTPEKO3bI HAa COJIHLIE IIEPEIMBAIOTCS BCEMH LIBETAMH panyru. Kakum cBolcTBOM
CBETa MOYKHO OOBSICHUTH 3TO sIBJICHHE?

1. uarepdepeHuus

2. nucriepcust

3. mudpakus

19 Kakoe Ha3BaHWE TOy4YnIIa MHTEPPEPEHIIMOHHAS KApTHHA, UMECIOIIAs BU]T
1. KOHLIEHTpUYECKUX KoJel?

2. xomnbia FOnra

3. konbla HeroToHa

4. xosb1a | roiirenca
20. Yto Ha3bIBaeTCA qUCIEpcUel cBeTa?

1. ycunenue unm ocinaliaeHue cBeTa NpU HAIOKEHUH JIBYX KOI€pEHTHBIX BOJIH
2. orubaHue CBETOM MPENSTCTBUI

3. pazyioxeHue Oesoro CBeTa Io 1BETaM CIeKTpa

21. Kakue cBeTOBbIE BOJIHBI HA3bIBAKOTCS MOJISIPU30BAHHBIMU?

1. ¢ KonebaHUSAMU, TPOUCXOIAIIMMHU B OJTHOM OINpPEIeIEHHON TIII0OCKOCTH

2. ¢ Kosie0aHUSMU, POUCXOISAIINMHE 110 BCEM HAMPABJICHHUSIM,

3. mepneHIUKYISIPHBIM HAIIPABIECHUIO PACIIPOCTPAHEHUIO BOJIH

Kpurepun oneHkn npakTuyeckoi padoTsli:

OlIeHKA «oTIn4YHO» - 140-159 6ays10B

oneHka «xopoumo» - 100-139 6as;10B

OlIEHKA «yJA0BJIETBOPUTEJILHO» - 80-99 6ann0B
IMpakTnyeckas padora Ne 9

«®DU3UKa ATOMHOTO APa»
Heab: 3akpenuTh 3HaHUA O CTPOCHHUE aTOMHOTO $1/Ipa; OCBOUTH METObI PEILICHUS 3aay.



B npouecce pabomul odyuarouwguecsa 00nxicHbl 3HAMb:

TennoBoe n3nyuenue. ['unoresza [Mnanka. @otonsl. otorddext. YpaBHeHHEe DUHIITEHHA IS
doroaddexra. @otonsl. Anepnas monmens crpoerus aroma. OnbiTel Pesepdopaa. [Toctynarsr
bopa. Atom Bomopona. Jlazepel. BeiHyXaeHHOE wH3TydYeHUE. BO3HMKHOBEHHWE KBaHTOBOM
MexaHuKu. KopmyckynspHo-BonHOBOH ayanusM. Judpakuus smekTpoHoB. Jlazepsl.

B npouecce pabomul odyuarouuecs 001x4cHol:

MMOHUMATh!

CtpoeHue aTOMHOTO sijipa. DHEprus CBA3M U AePEeKT Macchl. SnepHble cuibl. PaqnoakTHBHOCTS.
3aKOH paJMOaKTUBHOIO pacmnajna. SaepHble peakuuu. OHEPreTUYECKUH BBIXOJ SAEPHBIX
peakuuid. [lenenue siaep ypana. llennas saepHas peakiusi.

Teopusi

B 1900 r. memeukuii ¢uszuk Makc [lmaHk BbICKa3al THIOTE3y: CBET HM3IydaeTcs M
MOTJIOIIACTCA OTJACIBbHBIMUA THOPHHMSIMH — KBaHTaMu (W (OTOHAMHU). DHEPrusi KakJoro

¢doroHa OTIpeICTIACTCS dbopmytoi b= hv, roe ft — MIOCTOSTHHAS [Tnanka,

paBHas 6.63-10 34-’]1}“"3, ' — wyacrota cBera. I'mmore3a Ilmanka oObscHUIAa MHOTHE
SIBJICHUS: B YAaCTHOCTH, siBeHHE (oTod(pdekra, oTKpeiToro u 1887 T. HEMEIKHM YYEeHBIM
'enpuxom I'epueM U HM3YyYEHHOIO HSKCIHUPHUMEHTAIBHO PYCCKUM YYEHBIM AJIEKCaHIPOM
I'puropseBudem CTONETOBBIM.

D®oT1o3dexkT — 3TO SABJIECHUE HCIIYCKAHHS JJIEKTPOHOB BEIIECTBOM IMOJ JECHCTBUEM

cBeta. Ecnu 3apsauTh IMHKOBYIO IUIACTUHY, IPHCOCTUHEHHYIO K DJIEKTPOMETPY, OTPHUIATEIBHO
M OCBENIATh €€ AIEKTPUUECKON AyTOH (puc. 35), TO IAEKTPOMETP OBICTPO Pa3PSAUTCS.

SSSSSSSON

0

b

Puc. 35

B pe3yjibTaTe HCCJIeIOBaHUM ObLIH YCTAHOBJICHBI  CJICAYIOMIUC SMIIMPUYUCCKHC
3aKOHOMCPHOCTH:

— KOJIMYECTBO JJICKTPOHOB, BEIPBIBACMBIX CBETOM C ITOBEPXHOCTU METAJLJIA 3a 1 C, IpsAMO
MMponopuruoOHaJIbHO HOFJIOH.[&CMOfI 34 3TO BPEM: SHCPTUHU CBETOBOH BOJIHBI,

— MaKCuMaJibHasd KHHCTHUYCCKAA OSHCPIrUus (I)OTO OJICKTPOHOB JIMHENHO BO3pacTacTt ¢
YaCTOTOM CBETA M H 3aBHCUT OT €r0 HHTCHCHUBHOCTH.

Kpowme Toro, G111 ycTaHOBIIEHBI /1Ba (DyH/ITAMEHTaJIb HBIX CBOMCTBA.

BO-HepBBIX, 6C3BIHepI_[I/IOHHOCTL (bOTOE)(b(I)eKTaZ nponecc HavYMHACTCA Cpasy B MOMCHT
HayaJia OCBCHIICHHA.

Bo-BTOphIX, HanM4yuMe  XapakTepHOM Uil  KaXKIOro  MeTaula  MUHUMaJIbHOU
4acTOThl ¥min — kpachou  epanuyvl  omosgpgexma. ITa  YacTOTa  TAKOBA,  UTO

npu ¥ < Vmin $ororddeKxT He MPOUCXOANT HpH M000H SHEpruu cBeta a eciau ¥ = Vmin | To
dorord ekt HaunHAeTCS AaKe IPU MATON YHEPTHH.



Teoputo dotorddexra cozgan Hemenkuilt yuenolii A. DiHmTeitH B 1905 1. B ocHOBe
TEOpUH DUHINTEHHA JISKUT MOHATHE PAa0OTHI BBHIXOAA DJCKTPOHOB M3 MeTallla U MOHATHE O
KBAaHTOBOM U3NyueHuu cBera. [lo Teopum DOiiHmTeitHa ¢GoTodddEeKT uMeeT cleayromee
OOBsICHEHUE: TIOTJIONIAsi KBAHT CBETA, JJCKTPOH MPHOOpPETaeT SHEPTHUu hv [Ipu BbLTETE U3
MeTaJlla SHEPTHs KaKJAOTO DJIEKTPO Ha YMEHBINACTCS Ha OINPEICICHHYIO BEIWYHMHY, KOTOPY

Ha3bIBAIOT PadoToii BBIXOJA ( -’4%'1). PaGora BBIXOmA 3TO paboTa, KOTOPYIO HEOOXOAMMO
3aTpaTUTh, YTOOBI YHAINTh SJICKTPOH K3 MeTauia. [103ToMy MakcHMalbHas KHHETHYECKas

2 I B —
SHEPrUsi AICKTPOHOB TOCIE BbUICTA (€CIM HET APYrWX Mmoteph) paBHa: "' /2= hv — Apux

CrnenoBaTeiabHO,

m E‘Q

2

OTO0 ypaBHEHHE HOCUT Ha3BaHUE YPABHEHHs JMHIITeHA.

ho = A +

[TpuGopsl, B OCHOBE MNPHUHIHMIIA JCHCTBUS KOTOPBIX JIGKHUT siBJIeHHE (HOTOdPdeKTa,
Ha3bBalOT  (porosnementamu. [Ipocredium TakuM TpUOOPOM  SBISETCS  BaKyyMHBIH
¢orosnement. Hemocratkamu Takoro (QoTosneMeHTa SABISIOTCS CNAa0BId  TOK, Masas
YyBCTBUTEIBHOCTh K JUIMHHOBOJIHOBOMY H3JIyYCHHUIO, CJOXXHOCTh B  HM3TOTOBJIICHUH,
HEBO3MOXKHOCTh MCIOJIB30BaHHUS B IICTISAX MEPEMEHHOT0 Toka. [IpumeHsieTcs B GOTOMETpHH JIJIsI
U3MEpEeHUsI CHJIBl CBETa, SIPKOCTH, OCBELICHHOCTH, B KHHO JUIi BOCIIPOM3BEICHHS 3BYKa, B
dorotenerpadax u Gororenedonax, B ypaBICHUN TPOU3BOICTBEHHBIMHU TPOIIECCAMH.

Cy11ecTBYIOT MOJIyIPOBOJHUKOBBIE (DOTOAIEMEHTBI, U KOTOPBIX MOJ ACHCTBUEM CBETa
IIPOUCXOOUT WM3MEHEHUE KOHILEHTpauuu HocuTened Toka. OHM  HCHONB3YIOTCA  IIpU
ABTOMATUYECKOM YIPABJIEHUU 3JIEKTPUUYECKUMH LENsAMU (HAampuUMep, B TYpPHHUKETax METPO), B
LeMnsX IEePeMEeHHOro TOKa, B KadecTBE HEBO30OHOBISEMBIX MCTOYHMKOB TOKa B Yacax,
MUKPOKAJIBKYJISTOPaX, MPOXOJAT UCIIBITAHUS NIEPBBIE COJIHEUHbIE aBTOMOOUIIH, UCTIONB3YIOTCS B
COJIHEUHBIX OaTapesx Ha MCKYCCTBEHHBIX CITyTHMKaX 3eMJIM, MEXKIUIAHETHBIX M OpOMTaJIbHBIX
ABTOMAaTUYECKHUX CTaHIUAX.

C sBnenuem ¢otordpdexra cBsA3aHbl (POTOXUMHUYECKHE MPOIECCH, MPOTEKAOLINE MO
neiicTBueM cBeTa B (hoTorpaduueckux Marepuanax.

Crpoenue aToma.

[TepBble Hen O CIIOKHOM CTPOEHUM ObUIM BbICKa3zaHbl TomMcoHOM, koTophlii B 1897 roay ot-
Kpbul 1ekTpoH. B 1903 rony TomcoH BnepBble npeanoxui moaens atoma. I1o reopun Tomco-
Ha, aTOM MPEJCTaBIsUl cOO0H IIap, MO BceMy 00beMy KOTOPOIO «pa3Ma3aH» MOJOXKHUTEIbHBIN
3apAn. A BHYTPH, KaK IUIABAFOLIUE 3JIEMEHTHI, HAXOAWINCH JIEKTpoHBbL. B nenom, nmo Tomcony,
aToM OB 3JEKTPOHEUTpaleH, T. €. 3apsa] Takoro aroma 6su1 paBeH 0. OTpHLIaTENbHBIE 3apsiIbl
JIEKTPOHOB KOMIIEHCUPOBAJIM IOJOKUTEIBHBIN 3apA] camMoro atoma. Pasmep aroma cocTaBisil
npubmusurensao 100, Mogens ToMcoHa moTyynia Ha3BaHHE ITyAUHT C H3IOMOM»: CaM «ITy-
JUHT» — OTO TOJIOKHUTEIBHO 3apsDKEHHOE «TEJ0» aTOMa, a «U3I0M» — JTO
3NIEKTPOHBI (puc. 1).

ITepBblii JOCTOBEPHBIH OIBIT 110 ONPEAEIECHUIO CTPOEHHSI aTOMa YJaJIoCh Ipo-
Bectr J. Pesepgopay. Ha ceronHamHmil 1eHb MBI TBEPIO 3HAEM, YTO aTOM
NPEJCTaBIseT cO00i CTPYKTYpY, HAallOMHHAIONIYIO TUIAHETHYIO COJHEYHYIO
cucreMy. B 1ieHTpe HaXO0qUTCS MacCUBHOE TEJI0, BOKPYT KOTOPOI'O BpallaroT-
cs maHeTsl. Takas MOJCJIb aTOMa IOoJIy4YnJia Ha3BaHUC HHaHeTapHOﬁ MOACIIN.

OmnsiT Pesepdopaa


https://interneturok.ru/physics/9-klass/stroenie-atoma-i-atomnogo-yadra-ispolzovanie-energii-atomnyh-yader/modeli-atomov-opyt-rezerforda#videoplayer

JaBaiite oOpaTumcs k cxeme ombita Pezepdopaa (puc. 2) u 006cyium pe3ysbTaTsl, KOTOpbIE pu-
BEJIM K CO3/IaHUIO INIAHETapHON MOAETH.

3onorasa nnactuHa ~

Puc. 2. Cxema omnbita Pezepdopaa

BHyTpb CBHHIIOBOrO HHMJIMHIpPA C Y3KUM OTBEpPCTHEM ObLI
3anoxkeH panuil. [lpu momomm auadparMel co3maBajics
Y3KHIM My4OK a-4acTHIl, KOTOphIE, MpoJieTasi yepe3 OTBep-
ctue auadparmpl, TOMANaNM HA 3KPaH, MOKPBITHIA CIICIIH-
albHBIM COCTaBOM, IIPH TIOMAJaHUM BO3HUKAJIa MHUKPO-

Myuok a-yacTuy BCIBIIIKA. Takoe cBeueHUe Ipu IOHaJaHUM YacTUll Ha
9KpaH Ha3bIBACTCSI «CUMHTUIISILIMOHHAS BCIbIIMIKa». Takue BCIBIIMIKK HAOMIOAATUCh HA MOBEPX-
HOCTH 3KpaHa IIpH MOMOIIM MUKpOCKoIa. B nanpHelieM 10 Tex mop, noka B cxeme He ObUIo 30-
JIOTOH TUIaCTUHBI, BCE YACTHUIIBI, KOTOPbIE BbUICTATM W3 IWIMHJIpPA, MOMAJald B OJHY TOUKY.
Korna e BHyTph 5KpaHa Ha IMyTH JIETALIMX a-4acTUIl OblIa IOCTaBJIeHa OYEHb TOHKAs IJIaCTHH-
Ka U3 30JI0Ta, CTAJIM HAOJIOIaThCSl COBEPIICHHO HEMOHATHBIE Beln. Kak Toibko Oblia mocrasJie-
Ha 30JI0Tasl IJIACTMHA, HAYAJIUCh OTKJIOHEHHUS a-4acTUIll. bpUiM 3aMeUYeHbl YaCTHIIbI, KOTOPBIE OT-
KJIOHSUTUCH OT CBOETO MEPBOHAYAILHOTO MPSIMOJIUHEHHOTO IBMXKEHUS U YKe TIOMaJalu B COBEP-
HIEHHO JAPYTrHe TOYKHU 3TOT0 Kpa Ha. boyiee TOoro, Koraa 3KpaH clejai MOYTH 3aMKHYThIM, BBI-
SCHUJIOCH, YTO €CTh YaCTHUIIbI, KOTOPbIE KAKMM-TO 00pa3oM JeTAT B 00paTHYI0 cTtopoHy. OHHU OT-
KIIOHSIFOTCS o yriioM 90° u Gonbie. DTH HaOMIOACHUS ObUTH TIpoaHATM3UpOBaHbl Pe3epdop-
JIOM, ¥ BBISICHUJIACh CIIEAYIOIIAsi JOBOJIBHO JIFOOOMBITHAS BEIllb.

Ananus pe3yabTaToB onbiTa Pezeppopaa

B nepByro ouepenp 3aech noreprena kpax teopus Tomcona. ITo reopun Tomcona, atom npen-
craBiser coboii map pasmepoMm 107%M, B KOTOpOM MONOKHTENBHBINA 3apsj pa3Ma3aH U €CTh
37eKTpoH. Tak BOT, 3JEKTPOHBI — 3TO OYEHb MAJEHBKHE YACTHIIbl, OHU HE MOTYT IPEHSTCTBO-
BaTh a-4acCTHUIIaM, JIETAIIUM C MPUWIAYHON CKOPOCThI0. CKOPOCTh a-4acCTHI[ B IAHHOM CIIy4ae Co-
crasisia okoao 10000 km/c.

[IpencraBeTe cebe cUTyalHio, KOTJa TPY30BHK CTOJKHETCS C UTPYIIEYHBIM aBToMoOmiIeM. [lo-
HATHO, YTO TPY30BUK JaK€ HE 3aMETHUT TAaKOT'0 aBTOMOOWUJISL. DTO MBI MOYKEM MPUBECTH KaK aHa-
JIOTUIO CTOJIKHOBEHUS AJIEKTPOHA C a-4acTHUIIeH. 3HAUUT, HEOOXOUMO OBLIO CIIENaTh BHIBO, YTO
aTOM yCTPOEH MHaue, He Tak, Kak yTBepkaan TomcoH. U, BuamMo, B aToMe 30JI0Ta €CThb 0OBEKT
0oJiee MacCUBHBIH, YEM a-4acTUIIA, UMEIOIIHI MOTOKUTENbHBINA 3apsil.

JlaBaiiTe MOCMOTpUM €l1le OAHY KapTHHY, KOTOpask XapaKTepU3yeT pacCEMBaHKUE a-4acTULl HAa TOU

MAaCCUBHOMW YacTHIIEe, HAJIMYME KOTOPOM mpenckasan Pesep-
dopx B atrome (puc. 3).
a-4acTuupl \ JL
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PaccesHue a-yactuy

Puc. 3. PaccenBanue anbha-gactuir

[To pe3ynpTaTam OMBITOB MOKHO OBLIO TOBOPHUTH, YTO B aTOME €CTh MAaCCHBHBIN MOJIOKHTEIHLHO
3apsHKEHHBIA OOBEKT. a-4acTHIla, CTAIKHBASCh C 3TOM OONBINON YACTHIICH, MOXKET OTPa3UThCS
o0OpatHO. Te yacTHIIBI, KOTOPBIC IPOJICTAIOT PSAIOM, OTKIIOHSIOTCS Ha pa3Hble YIIIbl. Uem nanbiie
a-4acTuIla MpoJeTaeT OT ATOro0 0OBEKTa, TEM Ha MEHBIIIHMHA YTOJl OHH OTKIIOHSIOTCS. Takoe siBie-
HUE TOJYYUIIO Ha3BaHUE «paccenBaHHe a-9aCTHID.

Snpo u rianerapHas MOJENb aTOMa


https://interneturok.ru/physics/9-klass/stroenie-atoma-i-atomnogo-yadra-ispolzovanie-energii-atomnyh-yader/modeli-atomov-opyt-rezerforda#videoplayer
https://interneturok.ru/physics/9-klass/stroenie-atoma-i-atomnogo-yadra-ispolzovanie-energii-atomnyh-yader/modeli-atomov-opyt-rezerforda#videoplayer

KpymHyto gacTuily, KOTopasi HAXOIUTCSl BHYTpH atoMma, Pesepdopa HazBan sapoM. U naxe orie-
HUI ero pasmepsl. ITo onenke Pesepdopaa, pasmeps! sapa cocrasmmm 1074-10m. DtoT 06BEKT
OBLT OYEHH M OYSHB MaJl 10 CBOMM pa3MepaM MO CPAaBHEHHUIO C aTOMOM. ATOM MMEET pa3Mep To-
psanxa 107%. TIpu 9TOM mpakTHUYECKH BCs Macca aToMa Obla COCpeNoTOYeHa IMEHHO B sape. U
MMEHHO BOKPYT sJipa 00paIiaroTcsl AJIEKTPOHBI.

Otcrona cneayer miIaHeTapHasi Moaenb Pesepdopaa, xortopass yTBep)KAaeT, 4TO aTOM Ipea-
CTaBIIsIeT cOO0M MacCHBHOE TOJOXHUTEIBHO 3apsHKCHHOE PO, BOKPYT KOTOPOT'O IO CBOUM Op-
OuTaMm 0OpamaroTCs 3MEKTPOHHI (pucC. 4). B menoM atom 31eKTpOHEHTpaeH, T. €. 3apsl aToMa
paBeH HyJt0. Ecii y aToMa H30BITOK WM HETOCTATOK AJIEKTPOHOB, TO €r0 Ha3bIBAIOT HOH.

Crpoenue atoma

Aapo

«

Puc. 4. [Inanerapnast Mojienb aToma

Paamep sgpa
10"°= 10w

Koneuno, Oplu U Apyrue teopuu, npeacrasisomue uurepec. Ha cerogusmnuii aeHs oOle-
IIPUHATOM, C HEKOTOPBIMU OTOBOPKAaMHM, O KOTOPBIX IIOTOBOPUM I103/IHEE, SIBJISIETCS UMEHHO I1jIa-
HETapHast MOJIEJIb aTOMa, MpeyIokKeHHass DpHecToM Pesepdopaom.

[InanerapHas Mozaenb aToMa, NpeUIoKEeHHas Pesepdopsiom, — 3TO NOMBITKA HPUMEHEHUs
KJIACCUYECKUX NPEICTAaBICHUNH O JABWKEHMM TeJl K SBJICHUSAM aTOMHBIX MacmTaboB. OHa
oKazajach HecoctosTenbHOM. Kitaccuueckuii atoM HEyCTOWYMB. DJIEKTPOHBI, JBUKYIIUECS T10
opOuTe C YCKOpPEHMEM, JIOJDKHBI HEM30€KHO ynacTh Ha SJpo, pacTpaTUB BCIO HHEPIUI0 Ha
U3JTy4eHHE 3JICKTPOMArHUTHBIX BOJH (puc. 6.2.1).

HeycroiunBocTth
KJIACCUYECKOI0 aTOMa

Crnenyromuil mar B pa3BUTUU MpeACTaBIeHHH 00 ycrpoiictBe aroma B 1913 rogy caenan
Bblaromuiics natckuit pusuk H. bop. [Ipoananu3upoBaB BCIO COBOKYIHOCTh OMBITHBIX (DAaKTOB,
Bop npuien k BBIBOY, UTO MpU ONMCAHUM MTOBEJEHHS aTOMHBIX CUCTEM CJIEYET OTKa3aThbCs OT
MHOTUX MpeJCTaBlIeHui Kiaccudeckoil ¢usuku. OH chopMynupoBall MOCTYJAThl, KOTOPHIM
JI0JKHA YAOBJIETBOPATH HOBAsl TEOPHUSl O CTPOEHUU aTOMOB.

Ilepgviii nocmynam bopa (MOCTYAAaT CTAMOHAPHBIX COCTOSTHHUIA) TJIACHT: ATOMHAsI CHCTEMA
MOKET HAXOAMTCH TOJAbKO B 0COOBIX CHAUUOHAPHBIX WIH KEAHMOBHIX COCTOSTHUAX,
KaKI0MY M3 KOTOPBIX COOTBETCTBYeT oOmnpeaedeHHass JHeprusi En. B cranmonapHbix
COCTOSIHMSIX ATOM He M3JIy4aeT.

9T10T IMOCTYJIAT HAXOAUTCA B SIBHOM IPOTUBOPCUUU C KJIAaCCUYECKOM MGX&HHKOﬁ, COrJIaCHO
KOTOPOWM DHEPrusi JBIKYIIETOCS DJJIGKTpOHAa MOKeT ObiTh m000W. OH HaxomuTcs B
MPOTUBOPEYUU U C DJIEKTPOJAMHAMHUKOM, TaK Kak JIOMYCKAaeT BO3MOXKHOCTb YCKOPEHHOIO


https://physics.ru/courses/op25part2/content/scientist/rutherford.html
https://physics.ru/courses/op25part2/content/scientist/bohr.html

JBUKCHHUS DJIEKTPOHOB 0€3 M3ITYUYeHHsSI JIEKTPOMArHUTHBIX BOJTH. COTIaCHO MEPBOMY MOCTYIATY
bopa, aToM xapakTepu3yeTcs CHUCTEMOU IHepzemuyecKux ypoeHeil, KaXIbli U3 KOTOPBIX
COOTBETCTBYET ONPEEIECHHOMY CTAallMOHAPHOMY COCTOsIHMIO (puc. 6.2.2). Mexanudeckas
SHEPrusi DJIEKTPOHA, JBIJKYIIETOCSd IO 3aMKHYTOH TPaeKTOPUU BOKPYT IOJIOKHUTEIHHO
3apsKEHHOTO sAJipa, oTpulaTesbHa. [103ToMy BceM cTalmoOHapHBIM COCTOSIHUSIM COOTBETCTBYIOT
3HaueHus: osHepruu En < 0. Ilpu En>0osnexktpon ypansercs OT sApa, T.e€. MPOUCXOAUT
MOHU3ALIUS. Bennuuna |E1| Ha3biBaeTcs anepeueii UOHU3AUUU. CocrosHue c
sHeprueil E1 Ha3bIBaeTCs 0cHo8HbIM cOCMOAHUEM aTOMA.

OHepreTuyeckue ypoBHM  aroMa U
YCIOBHOE  H300pa’keHHE  IPOLIECCOB
MOTJIOLIEHUS U UCITyCKAaHUS! (JOTOHOB

Bmopoit nocmynam bopa (npasuno uacmom) hopMynupyercs CIACIyOIIUM 00pa3oM: MpH
mepexojie aToMa W3 OJHOI0 CTAIMOHAPHOIO COCTOSIHMSI ¢ JHeprueii En B apyroe
CTAIMOHAPHOE COCTOsIHUE C JHeprueil Em u3iiyyaercss WM morjomaercsi KBaHT, JHEPTHUsi
KOTOPOIro PpaBHA Pa3HOCTH IHEPIrUii CTALIMOHAPHBIX COCTOSTHUIA:

hVnm =En- Em,
riae h — mocrostnnas [Tnanka. OTCI01a MOKHO BBIPA3UTh YACTOTY U3JTyUCHUS:

En - Em
Vo P
Bropoii moctynar bopa Takke HPOTHBOPEUHUT SJIcKTpomHavuke Makcsesa, Tak Kak 4acToTa
HSqueHHﬂ OHpe]ler[eTCﬂ TOJBKO HU3MCHCHHECM 3HeprI/II/I aToMa M HHKAK HE 3aBUCUT OT
XapaI(Tepa JBUXKXCHUA BHCKTpOHa.

Teopuss bopa npu onucaHuu NOBEAEHMSI aTOMHBIX CHCTEM HE OTBEpIJIAa IOJHOCTBIO 3aKOHbI
Kjaccuueckoi ¢usuku. B Hell coxpaHwinch NpeAcTaBieHus 00 OpOUTaIbHOM JIBUKEHUU
3JIEKTPOHOB B KYJIOHOBCKOM ToJje siapa. Kiaccuueckas siaepHas mojens aroma Pesepdopaa B
teopun bopa Oblna gomosiHeHa uaeeil 0 KBAaHTOBAHUM AJIEKTPOHHBIX opOUT. [loaTOMy Teopuio
Bopa nHor1a Ha3bIBAIOT NOJIYKIACCUYECKOIL.

Xoa pa0doThI:
3ananme 1. Pemnth 3a1aun 1o BapuaHTam
1 BapuanT
1. Omnpenenuts sHepruto poronoB E1 u E2, ecnu mmuHbI BOTH COOTBETCTBEHHO paBHBI 0,55
MKM H 0,4 mxm. 10 Gamios
2. KakoB umnynsc GpoToHa, sHEprus Kotoporo pasHa 2*10™7 Ix? 5 6amios
3. JlnimaHOBONHOBAs (KpacHas) rpanunia goroaddexra mist cepedpa 0,45 MxMm. Onpenenurtsb
paboty Beixoaa. 10 6ammnos
2 BapuMaHT


https://physics.ru/courses/op25part2/content/chapter2/section/paragraph6/theory.html

1. OmnpenenuTth JUIMHY BOJIHBI U YacCTOTY JIy4el, SHEPrusi KOTOPHIX paBHA COOTBETCTBEHHO
4*10°%° Ik m 3*%102% JIx. 10 GasmioB

2. KakoB MMIyJIbC 3I€KTPOHA, JBUKYIIErocs co cKOpocThio cBera? (¢ = 3*10% m/c m m, =
9,1*103%! KT) 5 6amioB

3. JlnuHHOBONHOBas (KpacHas) rTpaHuna ¢oroddpdekrra s kamus paBHa 0,56 MKM.
Onpenenuth padoty Bbixoaa. 10 6ammoB

3ananue 2. Boinmosnutb TecT Kpurepun onenku: 1 npaBuiibHbINA 0TBET — 1 0asLI
Bapwuanr 1.

Bri0epuTe 01HO NpaBUJIbLHOE YTBEPKIEHHE.

1. Ha pucyHke npeacrasiieHbl Mogeu aToMoB. Kakoii nuudgpoii ormeuena mogenb atoma
Tomcona?

A.1B.2B.3
2. B moaenu atoma Pesepdopaa:

A. IlonoxxuTenbHbIN 3apsi/i COCPEAOTOUEH B LIEHTPE aTOMa, a AIEKTPOHBI 00paIlarTcs BOKPYT
HETO.

Bb. OtpunarenbsHblil 3aps COCPEAOTOUYEH B IIEHTPE aTOMA, a MOJIOKHUTENIbHBIN 3aps]l
pacripeiesiéH 1o BceMy o0bEMy aToma.

B. [TonoxxutenpHBIN 3apsii paccpeOTOUEH MO0 BceMy 00bEMY aToMa, a AIEKTPOHBI BKPAIJICHBI B
3Ty MOJOKUTETBHYIO chepy.

3. Kakoii uugpoii orMedyeH Ha cxeme ycraHoBku Pesepdopaa ucrounux & - yacrun?

A.1B.2B3T.4

4 /

4.971eKTPOHBI He MOTYT H3MEHUTh TPaeKTopuio & - yactuubl B onbiTax Pesepdopaa,
NOTOMY 4TO

A. 3apsi 3JeKTpoHa OUeHb MaJl 10 CPABHEHHMIO C 3apsaoM & — 4acTHIBL.

B. Macca seKTpoHa 3HaYUTEILHO MEHBIIE MacChl & - 4aCTHIIBI.



B. DiieKTpoH UMeET OTPHIIATEIbHBIN 3aps, a & - yacThIa — TOJI0KHUTETbHBIH.

d- yacmuua
') 5. Kakast ¢ - yacTHUA MpoJieTaeT CPAaBHUTEIbHO 0JIM3KO OT
siapa?
2 0
3 A. 1l
o _-"
o) — b. 2.
B. 3.
I.4.

6. [IlnaneTapHyI0 MOJe/Ib aTOMA MPeIJI0KUIT

A. ToMcoH.

b. JleMokput

B. Pesepdop.

7. OnbIT Pesepdopaa mo paccessnnio & - yacTHIl JOKA3BIBAET:
A. HecocrostenbHOCTh MOZie atoMa ToMcoHa.

Bb. C10HOCTb palu0aKTUBHOTO U3TyUYEHHUS.

B CriocoOHOCTh aTOMOB HEKOTOPBIX XMMHUYECKUX 3JIEMEHTOB K CAMOIPOU3BOJIBHOMY
U3ITyYEHHUIO.

8. Kak 3aBucut Ex ¢0T03/1eKTPOHOB OT HHTEHCUBHOCTH cBeTa?
1) He 3aBUCHUT

2) mpsIMO TIPOMIOPIIMOHATIEHO

3) oOpaTHO MPONOPITUOHATHHO

9. Yto Takoe kpacHasi rpanuua ¢porodpdexra?

1) JlnnHa BOJIHBEI KPacHOTO CBETA

2) HauMEeHbIIasl IJTMHA BOJIHbI

3) HauOoJIbIIas JTMHA BOJIHBI

10. Ilpu yBeTH4eHUN MHTEHCUBHOCTH MAIAI0NIET0 CBETA KOJIUYECTBO BHIPBAHHBIX
($poT0d/1eKTPOHOB....

1) He u3MeHuTCS

2) YBEITUYHTCS



3) yMEHBIIUTCS

11. Kak 3aBucut Ex ()0T03/1€KTPOHOB OT 4acTOTHI cBeTa?
1) He 3aBuUCHUT

2) npsiMO TTPOMOPIIMOHAIBHO

3) oOpaTHO MPONOPITUOHATHHO

12. lnimua BostHbI ros1yooro ceera S00HM, a sxkearoro 600nM.PTOHBI KAKOr0 CBETa HMEIOT
00J1bIIIYI0 HEPruio?

1) OnunakoBo
2) 'omy6oro
3) XKéntoro
Bapuant 2
BoiGepuTe 01HO IPaBUJIbHOE YTBEPKIEeHHE.

1. Ha pucyHnke npeacrasienbl Moge aroMoB. Kakoii nudgpoii otmeyena Mojae/ib aroMma
Pe3epdopaa?

A.1B.2B.3

2.B moaeaun atoma Tomcoua:

A. TlonoxxuTenbHbIN 3apsii COCPEAOTOUEH B IIEHTPE aTOMa, a AIEKTPOHBI 00paIiarTcs BOKPYT
HETO.

B. [TonoxuTenbHBIN 3apsi/i COCPETOTOUCH B IICHTPE aTOMa, a HETIOBHKHBIE AJICKTPOHBI
paccpeoTOYeHBI BOKPYT HEro.

B. [TonoxxurenpHBIN 3apsii paccpeOTOUEH MO0 BceMy 00bEMY aToMa, a SJIEKTPOHBI BKPAILJICHBI B
9Ty MOJIOKHUTEIbHYIO cepy.

3. Kakoii 3apsia umeeT & - yactumna?
A. Orpunarenssbiil. b. [lonoxurensneiii. B. HelitpanbHbIii.

4. Kakoii ungpoii Ha cxeme ycranoBku Pezepdopaa ormedena ¢gosibra, B KOTopoii
MPOMCXOANI0 paccesinue & - yacTun?



A.1B.2B3T.4
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5. leMOKpHT yTBepKIaeT:
A. ATOM — MeJpUaliniasg HeJaeanMas YacTUIla BEIECTBA.
B. ATOM — 3TO «KEKC C U3IOMOMY.

B. B nieHTpe aToMa HaXOJUTCS MOJIOKHUTEIBHOE SIIPO HEOOIIBIIOro pa3Mepa, a BOKPYT HETO
JBYDKYTCS 3JIEKTPOHBI.

6. Kakas ¢ - yacTuua nposieraet Ha CPaBHHTEILHOM

d- yacmuua 00/1bIIIOM PACCTOSIHMU OT siApa’?
1
© Al
2 0
3 B.2
o —""3
4 O — B.3
I.4

7. OnbIT Pe3epdopaa no paccesinnio & - yacTuil 10Ka3bIBaeT
A. C10XHOCTb PaiiOaKTUBHOTO U3JTYyUEHHUS.

B. CnocoOHOCTh aTOMOB HEKOTOPBIX XUMUUYECKUX 3JIEMEHTOB K CAMOIIPOU3BOJIBHOMY
U3ITyYEHHUIO.

B. HecocrositenbHOCTE MOZIEH aToMa ToMcoHa.

8. Kakoii 3/1eKTpoj1 0cBeIIal0T B BAKYYMHOM (0T03JIeMeHTe /1Jis BOSHUKHOBEHUSI
¢porordpdexra?

1) anon

2) kaTon

3) 6e3paznuyHO

9. ®oT03(peKT MOKHO 00BACHUTH HA OCHOBE......MNPUPOIbI CBETA
1) BoHOBOIA

2) KOPILYCKYJISIPHOM (CBET, KaK MOTOK YaCTHIL)

3) u TOM M IApyrou



10. [IuHK oCBEMIAKOT CHHUMM Jy4YaMHU MAJIOH HHTEeHCUBHOCTH. Bo3HukHeT 11 porodrdpdext
€CJIM HHTEHCUBHOCTD YBEJIHYUTh?

1) na
2) HeT

11. IIpu yMeHbIIeHMU HHTEHCUBHOCTH CBETA KOJIUYECTBO BbIPbIBa€MbIX
(0T03/1eKTPOHOB...

1) He u3mensiercs
2) yBEJINYUBAETCS
3) ymMeHbIIaeTcst
12. CBer 3710-

1) OMB

2) MOTOK YaCTHI]

3) OMB u noTok 4acTuil 0OJTHOBPEMEHHO

Kpurepun oueHku npakTuyeckoi padborbi:
OlleHKA «OTJIUYHO» - 33-37 6ajiioB
OlleHKa «xopouio» - 29- 33 6ana

OLICHKA «Y/J0BJIETBOPUTEJIBLHO» - 24-28 Gan10B

4. CnMcoK JIMTepaTyphbl.

4.10OCHOBHBIE UCTOYHUKH:

Msikume I'.51. @usuka. 10 xnacc. ba3zoBsiit u yrinyonéunsiii yposau. 30Y / Mskumes ..,
byxosues b.b., Corckuit H.H. — Mocksa : IIpocsemienue, 2022. — 10 c. — ISBN 978-5-09-
099514-6. — URL: https://book.ru/book/949062 (mata obpamenus: 21.02.2023). — TekcT :

JJIEKTPOHHBIN.
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3.2.5 I'pomos C.B. ®uszuka: Onruka. Temnossie siBieHusi. CTpO€HHUE U CBOMCTBA BEIIECTBA
[Tekcr]: yueOnuk mis 11 k. obmeoOpa3oBarensHbix yupexaeHui. / C.B. I'pomoB — M.,
2001.

3.2.6 KacesnoB B.A. ®wusmka. 10 xn. [Tekcr]: ydyeOHuMK st oOmieoOpazoBaTEIbHBIX
yuebHbIx 3aBenenuii / B.A. KacesHoB — M., 2005.

3.2.7 KacpsnoB B.A. ®usmka. 11 . [Tekcr]: y4eOHMK a1 00mIe00pa3oBaTeIbHBIX
yueOHbIx 3aBenenuii / B.A. Kacesnos — M., 2003.

Humepnem- pecypcol
1. http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/4.17/p/page.html -
®DenepanbHbIi HEHTP HHPOPMAITMOHHO-00pPa30BaTEILHBIX PECYPCOB.
dic.academic.ru - Axkagemuk. CJa0BapH U SHIIUKJIONCINH.
www.booksgid.com - Books Gid. Dnekrponnas Oubianoreka.
globalteka.ru/index.html - I'no6anreka. ['obanbHas OUOIMOTEKA HAYYHBIX PECYPCOB.
window.edu.ru - EquHoe 0KHO J0cTyma K 00pa30BaTe/IbHbIM PeCypcam.
st-books.ru - Jlyuinas yaeOnas mureparypa.

Uk wn



