MMHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA3BOBAHMS POCCUMCKON ®EEPALINN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJILHOE
YYPEXJIEHWE BBICILIEI'O OBPA3OBAHUS
«BAVKAJIbCKWM IT'OCYJIAPCTBEHHbBI YHUBEPCUTET»
YUTUHCKUM UHCTUTYT
KOJUIEK

_ VTBEPXJIAIO:

—
FlepBbm }&‘N/ﬁ?()ﬂﬂ‘ﬁ‘.’lb AUDPEKTOpa
- /:r/

H.B. Paesckuii
«25» uroHs 2024 r.

®OHJT
OLIEHOYHBIX CPEJICTB

IIo y4yeOHOM quCcHUIIMHE

b/J.11 ®PUZUKA

Cnennanbaocts 09.02.07 UndopmaimoHHbie CUCTEMBI U IPOrPaMMHUPOBAHNE

Yura, 2024



Crtpykrypa
(poH/1a OLIEHOYHBIX CPEACTB
no qucuumianae «<OPU3UKA»

30BBIX IIEPEXOJ0B MEXKIYy HUMH HAa OCHOBE aTOMHO-
MOJIEKYJISIPHBIX IIPEJICTaBICHUNA. 3aKOH COXPAaHEHHUS
SHEpPruM B TEIJIOBBIX Mporeccax. HeobpaTtumelii xa-
pakTep TEIUIOBBIX IPOLECCOB. TeruioBbIE MalIMHBL,
UX IIPUMECHEHHUE.

No /it Tema u3 paboueit mpo- 3akpbiBae- ®opmupyemsbie 3Y Hbi Bun v nHomep 3amanusa B | Kpurepuii onenuBa-
IrPaMMBbl Mast KOMIIe- DdOC Hus (o 100-%
TEHIUSA IKae)
1. Tema 1 MexaHuka OK'1 3HanusA. MexaHndeckoe JBUKEHHE, €r0 OTHOCUTENL- | [IpoBepounas padoTa Kaxxip1ii npaBuiIbHBIM
OK2 HOCTh. 3aKOHBI JTuHaMUKU HproToHa. Cuibl B mpu- OTBET Ha BOIIPOC Te-
OK3 poJie: ynpyrocth, TpeHUe, cujia TSHKeCTU. 3aKOH Bee- CTa OIlCHHUBaeTCs B 1
OK4 MupHoro tarorenus. Hesecomocts. MMmynbe. 3akoH G
OKS5 COXpaHEHHUs UMITYJIbCa ¥ peakTUBHOE JABMxkeHue. [1o-
OK7 TEHLMAJIbHAS U KWHETUYECKAasl SHEPTUsl. 3aKOH COXpa-
HEHUS MEXaHU4YeCKou sHeprun. PaboTta u MOIIIHOCTB.
Mexannueckue konebanus. [lepuoa u yacrora kone-
Oanuil. Mexanndeckue BosHbI. CBoicTBa BOJIH. 3BY-
KOBBI€ BOJTHBI.
YMmeHusi: onpenensaTh 3aBUCUMOCTb YCKOPEHUS Tela
OT €ro Macchl U CUJIbL, ICUCTBYIOIIEH HaA TENO, yCTa-
HaBJIMBaTh OTHOCHUTEIBHOCTh JBWIKEHHUSA, OTINYATh
CBOOOHBIE M BHIHYKJIEHHBIC KOJIeOaHUsI.
2. Tema 2 Tennossle siBnenus | OK 1 3nanus: Vcropus aromuctuyeckux yueHuil. Habmo- | TIpoBepounast pabora, Kaxxapiii mpaBUIIbHBII
OK2 JIEHUS ¥ OTIBITHI, TIOJTBEPKIAFOIINE aTOMHO-MOJIEKY- | jabopaTopHas paboTta OTBET Ha BOMPOC Te-
OK3 JSIpHOE CTPOEHME BelecTBa. Macca u pa3Mepsl MoJie- CTa OIeHUBaeTCs B 1
OK4 KyJ. TeroBoe nBmxeHue. Temieparypa Kak mepa O
0OK5 CpeHe KHHETUYECKON IHEPTUU YaCcTHII.
OK7 OOBbsICHEHHE arperaTHbIX COCTOSTHUH BellecTBa u ¢a-




YMeHus: U3MeEpATh TEMIIEPATYpy BEILECTBA B 3aBU-
CUMOCTH OT BPEMEHM IPU M3MEHEHUSX arperaTHbIX
COCTOSIHUH, OTJIMYATh PA3JIMYHBIE arperaTHble COCTO-
SHUS BEILECTBA, YCTAaHABIMBAaTb NPUYMHHO-CIIE]-
CTBEHHBIE CBSI3U MEX 1y IPUMEHEHUEM TEIJIOBBIX Ma-
IIMH ¥ 3KOJIOIMYECKUMH IpoOjieMaMu COBPEMEHHO-
CTH.

Tema 3 DnekTpoMarHuT- OK'1 3HaHusA: DIEKTPUUYECKHE 3apsi/ibl U UX B3aUMOJCH-
HBIE SIBJICHUS OK2 cTBUE. DiekTpuueckoe nose. [IpoBoanuku u n3oss-
OK3 TOPBI B AEKTPUUECKOM 10Jie. [ToCTOSAHHBIN 31eKTpu-
OK4 yeckuil Tok. Cuia Toka, HanpsKeHHUe, AIeKTpude-
OK5 CKO€ conpoTuBiieHHe. 3akoH OMa i y4acTKa Lenu.
OK7 TennoBoe neiCTBHE INEKTPUIECKOTO TOKA U 3aKOH
J[xoyins-Jlenna. MarHuTHoOe 110J1€ TOKa U IeUCTBUE
MarHUTHOTI'O TOJISl Ha MPOBOJHUK C TOKOM. DIJIEKTPO-
JIBUraTenb. SIBI€HNUE 3E€KTPOMArHUTHOM MHAYKIUH.
Onektporereparop. [lepemennsiit Tok. [Tonydyenue u
nepeaaya MeKTPOIHEPIU. IJIEKTPOMArHUTHbIE
BOJIHBI.
YMeHusl: OCYIIECTBIATh COOpPKY 3JIEKTPHUECKOM
LEMU ¥ U3MEPATH CHITY TOKA U HAPSKEHUSI Ha €€ pas3-
JMYHBIX yYacTKax Ju(pakiuu CBETA.
Tema 4. Ctpoenue aroma u | OK 1 3Hanus: ®oTor¢ddexT U KOpIycKyIsIpHbIe CBOMCTBA
KBaHTOBast (hU3HKa OK2 ceera. Ucnonp3zoBanue Qororddexrta B TEXHHUKE.
OK3 CrpoeHue aroma: MJIaHeTapHash MOJEIb U MOJIENb
OK4 bopa. CamocrositensHoe n3yuenue: llormomienue u
0OK5 ucnyckaHue ceera aroMoM. KBanToBaHue SHEpruu.
OK7 CtpoeHue aTOMHOrO sipa. DHEPrus pacuUIeTUICHHs

aTOMHOTO S7pa.

YMmenusi: onpenensiTe IPUHIUI IEUCTBHUS U BO3MOXK-
HOE MCTIOJIb30BaHUE JIa3epa, yCTaHABIMBATh HETaTHB-
HBIE MTOCJIECTBUS PAaIMOAKTHBHBIX U3ITYYCHHH Ha Op-
TaHU3MBbI KUBBIX CYIIECTB

TepMuHOTOrHYECKUM
JIAKTaHT

Kax b1l mpaBUSIbHBIN
OTBET HA BOMPOC Te-
cTa oneHuBaeTcs B 1
Oamt




Hroro no texymeii arre- | OK 1 Bce 3YH
CTAlMH OK2
OK3
OK4
OK5
OK7
IIpome:xyTouHas aTTe- OK 1 Bce 3YH
cTanus OK2 Bxirouaror B ce0s
OK3 TECTOBbIE, TEOPETUYE-
HToroBele 3ajaHus
OK4 CKHeE 3aJaHusd U 3a-
OK35 Jlaumn
OK711
ITponieHT pe3ynbTaTUBHO- O1eHKa ypOBHsI TOATOTOBKH
CTH (IIpaBUJIbHBIX OTBETOB) 0as1 (oTMeTKa) BepOaIbHBINA aHAJIOT
90-+100 5 OTJINYHO
70+89 4 XOpOIIIO
50+69 3 yJIOBJIETBOPUTEIBHO
meHee 50 2 HEYJIOBJICTBOPUTEIHHO




MUHHCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINU

OENEPAJIBHOE I'OCY IAPCTBEHHOE BIO/PKETHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE

BBICILIET'O OFPA3OBAHUS
«BAVKAJIBCKMI TOCYJIAPCTBEHHBIN YHUBEPCUTET»
YUTUHCKHM UHCTUTYT
KOJUIEK

IIpoBepounas padora
o teme: Mexanuka

Bapuanr 1

Ne i/t

Bomnpocsl OTtBeThI

Hpouommne onpeaejicHue:

1.

MexaHn4yecKkoe ABMKEHUE -

3anosHuTe Nponycku B cxeme. /laiiTe onpenenenns pasienaMm MeXaHUKH:

<—MexaHuka .

Kunemartuka

Jomosnure ¢gpa3sy:

3. |

PeaktuBHOE ABWIKCHUC — ABHXKCHUC TCJIa, BOSHUKAIOUICC IIPH.........

Omnpeneanre, 0 Kakoil (PU3NUECKON BeJMYMHE HIET pedb:

4. |Dusnueckas BeJIWYMHA , paBHAS MPOMU3BEIECHUIO MAacChl TeNIa, YCKOPEHUIO CBOOOIHOTO MAJACHUS U

BBICOTBI, HA KOTOPOW HAaXOIUTCS TEJO.
Pemnre 3agaum:

5. |Bo Bpems Benukoii OteuecTBEeHHOI BOWHBI B HAILIEH apMUU IIHPOKO UCIOJIB30BAJICS MUCTOJIET-
mysemet cucteMsl [.C.Inaruna (I - 41).0Onpenenute cKOpoCTh OTJAUU TP BBICTPEIIE U3
3TOrO aBTOMATa, €CJIU IyJisi MacCoi 6 T BpUJIETaeT U3 HEero co ckopocthio 500 m/c. Macca aBTo-
Mata 5,3 Kr.

6. |Macca s6mnoka 40 r. C xakoii cumoii oHo nputsaruBaercs 3emieii? CKoOIbKO BpeMEHU OHO OyneT
najarh ¢ 10JI0HHU, €CIM BETKa, Ha KOTOPOM OHO BUCEJO, HAX0IUJIach Ha BbicoTe 2,4 mM?

7. |Ilo rpaduky xonebaHui, U300paKEHHOMY Ha PUCYHKE, ONpEAETUTe aMIUIUTYly, IEpUOA U ya-

CTOTY KOJIeOaHU:
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[Ipenonasatens: Tanebuna FO.I'.

BapuanTt 2




Ne i/t

Bomnpocsl OTtBeTbI

IMpoxoa

KUTE ONPEacaCHUE:

1.

HOTGHHI/IaJIBHaH OHEPTHU:A -

3anosiHuTE NPONYCKHU B cxeme. Oxapakrepusyire BUJAbl MEXaHUYECKUX BOJIH:

<—MexaHn4ecKHe BOJIHbI .

IIpononbHbIE

JlomoJn

ure ¢gpa3sy:

3. |H106oe TEJIO, 10 TEX MOP, IOKA OHO OCTACTCS H30JIMPOBAHHBIM, COXPAHSIET. .. .. ..

Onpenennre, 0 Kakoil PU3HIECKON BeJTMUMHE UAET pedb:

4. |®usnueckas BeTUYMHA, paBHAS IPOU3BEACHUIO MACChI T€Ia Ha €ro CKOPOCTb.
Pemure 3agaumn:
5. |Ha BeicoTe 2,4 M Bucur rpyma maccoit 30 r. YUemy paBHa cuia TsDKeCTH, JercTBytomas Ha Hee? C
KaKOM CKOPOCTBIO YIAPUTCSI O 3€MITIO 3T TPy, €CIIU OHA COPBETCS C BETKU?
6. |ABTOOYC Maccoi 15 T Tporaercs ¢ MecTa moj aericteueM cwibl Tsru 15 kH. Yemy paBHO yckope-
HUE aBTO0YCa, €ClIv ASMCTBYIONIAsl HAa HETO CUJjla CONPOTHBIeHUs paBHa 4,5 kH?
7. |Omnpenenute aMIUIMTYAY, IEPUOJ M 4acTOTy KosieOaHUM 1o rpaduky, M300pakeHHOMY Ha pu-

CYHKE:

X, CM
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[IpenonaBatens: Tanebuna FO.I'.

Bapuanr 3




Ne i/t

Bomnpocsl OTtBeTbI

IMpoxoa

JKUTE oNpeacjiCeHuE:

1.

AMIuaTyaa Koyie0aHui -

3anosiHuTE NPONYCKHU B cxeme. OxapakTepusyiTe BUJAbl MeXaHHUYECKOWH IHEPIrUuM

2. <—MexaHnvecKast JHeprus .
[ToreHumansHast
Jonmonnure ¢gpa3sy:
3. |C3060;[H51e KOJIeOaHUsI IPOUCXOJIST .......

Onpenennre, 0 Kakoil PU3HIECKON BeJTMUMHE UAET pedb:

4. |Dusnueckas BeIUYMHA, IOKa3bIBAIOLIAs, HA CKOJBKO M3MEHSETCS CKOPOCTh Tela 3a KaKIylo ce-

KyH/1y paBHOYCKOPEHHOT'O JIBH)KEHHUSI.
Pemure 3agaumn:

5. |ABTOOYC mpoexan nepBbie 3 KM IIyTH CO CKOPOCTBIO 6 M/c, a cienyromue 13 KM - cO CKOPOCTBIO
10 m/c. Halinure cpeiHIor0 CKOPOCTh aBT00yca Ha BCEM Iy TH.

6. |I[laccaxup mudra mocraBua Ha mon yemonan Becom 40 H. Korna nmudT Havan omyckarbes BHH3,
CHJIa peaKkLMy OIOphl, ASHCTBYIOLIAas Ha YeMo1aH, yMeHbInmiack A0 35 H. Ha ckonbko npu 3Tom
YMEHBIIMJICS BEC YeMo iaHa?

7. |Mstu ©6pocatoT ¢ 3emiu co ckopocTbio 10 M/c. Ha kakoit BeicoTe 3TOT M4 Oy1eT UMETh CKOPOCTb,

paBHy10 6 M/c?

[IpenonaBatens: Tanebuna FO.I'.

Bapuanr 4




Ne n/mt Bompocsl OtBeTsl

Hpouommne onpeaejieHue:

1. |CelicMuuecKHue BOJIHEI -

3anoyiHuTe NPONYCKHU B cxeme. OxapakTepusyiTe BUJAbl MEXaHUYECKUX KOJTeOAHMM

2. < Buabl kojeoanuii W
BeiHyX1€eHHBIE

Jonmonnure ¢gpa3sy:

3. |1IaCT0Ta KOJIEOAHUH — 3TO YHUCIIO.........

Onpenennre, 0 Kakoil PU3HIECKON BeJTMUMHE UAET pedb:

4, dusznyeckas BeIUYUHA , PpaBHas ITIOJIOBUHC ITPOU3BCACHUA MACChI TCJIA HA KBaApaT €ro CKOPOCTH.

Pemure 3agaumn:

5. |BerBu kamepToHa coBepinaroT kosiedanus ¢ yactoroit 440 I'u. Yemy paBeH nepuo 3TuX KoJieda-
Huii? CKOJIBKO KOJIeOaHMii yCIIEBAaIOT COBEPIIUThH BETBH 3TOr0 KamepToHa 3a 1,5 ¢.?

6. |Haiimute paboty, KOTOPYI0O HEOOXOAMMO COBEPIIUTH JUII PAaBHOMEPHOTO MOABEMa TPAHUTHON
muthl 06beMoM 0,5 M3 Ha BeIcoTy 20 M. ITnoTHOCTH rpanuTa 2500 Kr/M°.

7. |Ha kakyro BbICOTY HY»HO MoAOpocUTh M4 Maccoi 0,5 Kr, 4ToO0bI OH IPUOOpEN MOTEHINATIBHYIO
sHepruio 25 JI>k OTHOCUTEILHO TOBEPXHOCTHU 3eMJIN 7

[IpenogaBarens: Tanebuna 10.I"




MMHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA3BOBAHUS POCCUIMCKOU ®EJEPALINA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJILHOE YUPEX/IEHUE
BBICILIET'O OFPA3OBAHUS
«BAVKAJIBCKMI TOCYJIAPCTBEHHBIN YHUBEPCUTET»
YUTUHCKHM UHCTUTYT
KOJUIEK

IIpoBepounbie padoThHI
Ilo Teme: TensioBbIe sIBJEeHUA
Tema: TensioBoe ABHIKEeHHE
Bapuanr 1
3aganue 1. YcTaHOBUTE COOTBETCTBHE:

Kongennus A.TemnooOMeH B )KUJIKUX U Ta3000pa3HbIX Cpe-
Jax
Jly4ucThIi TETII000MEH b.TemooOMeH, mpoucxoasiiiuii 3a c4eT 6ecmno-

PAAOYHOIO ABUXKEHUS YACTHUI, U3 KOTOPBIX
COCTOST Tesa

TennonpoBoIHOCTh B.TennooOMeH, npu KOTOPOM IepeaeTcs
9HEprus OT 00Jiee HarpeThIX YaCTULl K MEHee
HarpeTbiM

[".TermooOMeH, pU KOTOPOM 3HEPTHUSI IEPEHO-
CUTCS JIydaMu

3ananme 2. [laiiTe onpeaeneHne NOHATUIO «BHYTpPEeHHss1 sHEprus». Hanummure dop-
MyJly pacuera u3MeHeHusl BHyTpeHHel sHeprun. ChopMynupyiTe u 10KaKuTe 3aKOH
COXpaHEHUS BHYTPEHHEN 3HEPTUH NPU TEIUIOBBIX MPOLECCAX.

3ananue 3. Pemure 3aqaun:

1. Ha ckoiapko m3MeHWIach BHYTPEHHSSI SHEPTHS Ta3a, €CIIH, MOJYIUB KOJTMIECTBO
TeroTel 8 Mk, ra3 coBepiui padoty 6 MJx?

2. [TonyuuB kommuectBo TerioThl 500 k/[K, ra3 coBepimia HeKOTopyto padoty. Ka-
Ky paboTy COBEpIIWJ ra3, €Ciid MOJIHOE U3MEHEHHE €T0 BHYTPEHHEW SHEPTruu CocTa-
B0 200 k/[x?

3. VY nenpHas TerioeMkocth Oymaru paBHa 1500 Jx/(xkr.0C). Uto 3To o3Havaer?

Bapuanr 2
3apanue 1. 3anonHuTte nponycku B cxeme. [IpuBenure npumepsl
Cnoco0bl H3MeHeHHs] BHYTPEHHEH JHEePI UM

CosepiieHre paboTbl e

TermonpoBOIHOCTD



3apanue 2. JlaiiTe onpenesieHUe MOHATHIO «yeIbHas TeII0eMKoCThY. Hanumure dop-
MyJly pacuera KOJIM4eCTBa TEII0Thl, HEOOXOMMOr0 MPU HArpEBaHUU Tea.
3axanue 3. Pemure 3agauu:

1. Kakoe komm4uecTBO TEIIOTH HEOOXO0IUMO JIJIsi HarpeBaHMUs CTATBHON JETaIH Mac-
coit 500 r ma 20 °C?
2. B xene3uniii koren maccoit 10 kr HaimmuTa Boma maccou 20 kr. Kakoe Koiau4decTBo

TEIUIOTHI HYKHO NIepeJiaTh KOTIY C BOJOU 1151 M3MEHEHUs ux Temneparypsl ot 10 1o 100
°C?

3. [Touemy mHEBHOM OpU3 AyeT C MOPS B CTOPOHY Oepera, a HOUHOU Opu3 — ¢ Oepera
B CTOPOHY MOpsi?

Bapuanr 3
3ananme 1. JlaiiTe onpenenieHue MOHATUSIM:
1. Temnoobmen-
2. KonudecTBo TemaoThl —
3. BHyTpeHHss1 sHEprus —
4, VY nenbHas TEMIOEMKOCTD —

3apanme 2. OxapakTepusyiTe criocoObl U3MEHEHUS! BHyTpeHHeW sHeprun. [IpuBenure
PUMEPHI.

3ananue 3. Pemure 3anaun:

1. B Beapo Hanurta Bosa Maccoit 5 kr, remneparypa kotopoit 9 °C. CKoJabKO Ku-
MSATKY HY>KHO JIOJIUTH B BEJIPO, YTOOBI TeMriepatypa Bojibl ctana paBHoiut 30 °C? Termwo-
BBIMHU MOTEPSIMU MPEHEOPEYb.

2. Kakoe KoqnuecTBO TEIJIOTHI BBIICISIETCS TPU OXJIAXKICHUU KYCKa JIbJa Maccon
200r ot 0 go - 10°C?
3. Kakum npeBparieHueM sHepruu 00yCJIOBJIEHO HarpeBaHUE MOPCKOM BOJIBI MTOCTE

Oypu?



MMWHUCTEPCTBO HAVKU 1 BBICIIEI'O OFPA3OBAHUS POCCUMCKOM ®EJIEPALIUNA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJILHOE YUPEX/EHUE
BBICILIEI'O OFPA30BAHUS
«BAVKAJIBCKMI TOCYJIAPCTBEHHBI YHUBEPCUTET»
YUTUHCKUM UHCTUTYT
KOJUIEJK

IIpoBepounas padora
Tema: ArperaTHblie COCTOSIHUA BelIeCTBa
Bapuanr 1
3aganme 1: OObsCHUTE IPUPOY CICAYIOLIETO SIBJICHUSA: TPpa@UT MOXKHO HArpeBaTh J0
TpeX ThICSY IPaAyCoOB U, TEM HE MEHEE, B JKUJIKOCTh OH HE IPEBPATUTCA.
3aganme 2: JlaiiTe onpeaesieHUe MOHATUSAM:
VY nenbHas TEIIOTA IUIABJICHUS —
JHecyonumanus —
Ucnapenne —
3apanme 3: HauepTtute npuMepHsiil rpaduk 3aBUCUMOCTH TEMIIEPATYPHI BEIIECTBA JIJIS
CIEAYIOLIETO Mpouecca:
Boza (pu t;= 20°C)  —wmex (npu t,= 0°C)
3anpanue 4: Pemmre 3agauu:
1. Omnpenenure KI1/] nBuratens tpaktopa, KOTOpOMY JUIsl BBIIIOJHEHUS paboThl 15

M/I>x noTpeboBangoch U3pacxoaoBath 1,2 Kr TOIUIMBA € YJ€IbHON TEINIOTON CrOpaHus
42 MJIx/xkr.

2. CKOJIBKO SHEPTUH HYKHO 3aTPaTUTh, YTOOBI pACIJIaBUTh KYCOK cepedpa Maccoit
100 r npu TemniepaType I1aBiIeHUs?

3. Kakoe korM4yecTBO TEmIOThl TpeOyeTcs sl IPEBPALLEHUS B a3 KUIKOTO BO3-
JyXa Maccou 2 Kr, B3ATOr0 MPH TeMIEPAType KUIICHUS?

Bapuanr 2
3aganme 1: OObACHUTE IPUPOY CIESAYIONIETO SBICHUSA: 3MMOM HA OKHaX 00pasyroTcs
y30pbl U3 KPUCTAJIUKOB JIbJIA.
3ananue 2: JlaiiTe onpenesieHUE MOHSATUSAM:
Kunenne —
Kpucrannmzanus —
[TapoBbie MaIIMHBI —
3apanme 3: Haueptute npuMepHsblil rpaduk 3aBUCUMOCTH TEMIIEPATYPhI BEIIECTBA JIJIS
CJIEIYIOLIErOo IMpoliecca:
nex (mpu t;= 0°C) — nex (npwu to,= - 10°C)
3aganue 4: Penmre 3agauu:
1. CKoJIbKO 3Hepruu TpedyeTcs 3aTpaTUTh, YTOOBI PacIIaBUTh CBUHEI] MAacCOU

20 xr npu TemnepaType IiaBIeHUs ?
2. Kakoe KoJmuecTBO TEIUIOTHI BBIICISIETCS IPU 3aMEP3aHUN CIIUPTA Maccoil 3 Kr?



3. Kakoe konu4ecTBO TEIIOTHI TpeOyeTcs Uil MpeBpalieHus B rap BoJibl Maccoi 4
Kr, B3stou mipu 100 °C?
Bapuanr 3
3aganue 1: OObsICHUTE NPUPOAY CIETYIOUIETO SIBICHUS: JIE/I IUIaBUTCS, IPEBPAILAsICh B
Boay npu Temreparype 0°C, u 10 Tex 1op, MOKa BECh JIe]] HE PAacTaeT, Ero TeMIeparypa
OCTAHETCS] HEU3MEHHOM.
3ananme 2: JlaiiTe onpeesieHUe MOHSATUSIM:
Konnencamus -
VY nenbHas TemioTa napooOpa3oBaHUS —
JBC —
3apanme 3: Haueptute npuMepHsbliil rpaduk 3aBUCUMOCTH TEMIIEPATYPhl BEIIECTBA JJIS
CJIEIYIOLIEro IMpoliecca:
nex (npu t;= 0°C) — Boga (npu t,= 40°C)
3ananue 4: Pemmre 3agaqu:
1. N3pacxonoBaB 2 Kr O€H3WHA, JBUTATENb COBEPIINI paboTy, paBHyto 23 MJIx.

Onpenenure KII/ nBurarens.

2. Kakoe KoJnuecTBO TEIJIOThI BRIICIISETCS IIPU MOJIHOM CTOpaHUu OEH3MHA MacCon
2 Kr?

3. [Ipu cropannu HedTH BBIIETUIOCH 22 M/IX sHeprun. OnpeaenuTe Maccy cro-
peBiei HeTH.

Bapuanr 4
3apanue 1: OObsICHUTE IPUPOAY CIAETYIOLIETO SIBICHUS: KOPITYC KOCMUYECKUX armapa-
TOB MOKPBIBAIOT OBICTPOUCTIAPSIIONIMMHUCS BEILIECTBAMHU.
3ananue 2: [laiiTe onpeneneHue NOHATUAM:
[TapoobOpa3zoBanue —
KIIJI -
VY nenbHas TEIIIOTA CrOpaHUs —
3aganme 3: Hauepture npuMepHsbiil rpaduk 3aBUCUMOCTH TEMIIEPATYPhI BEIIECTBA TS
CJIEIYIOLLETO IpolLecca:
Bona (mpu t;= 50°C) — "nen (mipu t,= - 15°C)
3ananue 4: Pemnre 3agauu:
1. Kakoe KOJIM4eCTBO TETUIOTHI BBIJEISIETCS MPU MOJTHOM CTOPAaHUN KAMEHHOTO YIS

maccou 20 xr?

2. Kakoe KoM4ecTBO TEMIOTHI BBIEISAETCS IPH MOJTHOM CrOpaHUU OEH3MHA Maccou 2
Kr?

3. IIpu cropanuu Topda Bergenuinocs 42 Mk snepruu. Onpeaenure Maccy cropes-
mero Topda.



MMWHUCTEPCTBO HAVKU 1 BBICIIEI'O OFPA3OBAHUS POCCUMCKOM ®EJIEPALIUNA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJILHOE YUPEX/EHUE
BBICILIEI'O OFPA30BAHUS
«BAVKAJIBCKMI TOCYJIAPCTBEHHBI YHUBEPCUTET»
YUTUHCKUM UHCTUTYT
KOJUIEJK

JlaGopaTopHas padora
Tema: HaOmronenue 3a oxJiaxaeHUEM BOJIbI IPU €€ UCIIAPEHUU U OTNIPEICICHUE BIIaXK-
HOCTH BO3/1yXa.
OobopynoBanmne: TepMOMETP, CTAKAH C BOJOKW KOMHATHOM TEMIIEPATYPBI, KyCOK MapJH
(uu BaTHI).
Yka3aHus K BbITOJHEHUIO Pa0OThI
1. N3mepbTe TemMnepaTypy t1 BO3Ayxa B ay IUTOPUHU.
2. OOGepHuTE pe3epByap TEpMOMETpa CyXoi MapJiiel (MIu BaTol) Tak, YTOOBI KOH-
YUK TKaHU CBOOOJHO CBHUCAJI BHU3, U 3aKPEIUTE €€.
3. Jlepska TepMOMETp 3a €r0 BEpXHUN Kpai, OIyCTUTE CBOOOHYIO YaCTh TKAHU B
Boay. Bona nomxHa cMounTh TKaHb. [Ipu 3TOM pe3epByap TepMOMETpa IOIKEH OCTa-
BaThCS BBIIIIEC YPOBHS BOJIbI B CTAKaHE.
4, HaOmronas 3a nmokazaHusiMd TEPMOMETPA, 3AMUIIUTE CAMOE HU3KOE 3HAUCHUE
TEMIIEPATYPHI to.
S. Pe3ynbTaThl ©3MepeHuil 3aHeCUTE B TAOJIHILY:
t; t t;-to

6. C moMoI1bI0 ICUXPOMETPUUECKON TAOIHIIbI, ONPEEIUTE BIa)KHOCTh BO3/yXa B
ayIUTOPHH.

Kpurepuu ouenku:
CtpykrypupoBaHHOCTh nHpopmarmu (1,5 6amna);
Jloruka usznoxeHus npu GopMyIMpoBaHUU BbIBOA (3,5 Oasia)
CooTBeTCTBHE MOCTABICHHOMY 3a7aHuo (3,5 6aa);
[ToytHOTA, TOYHOCTD, aKTyalIbHOCTh HH(MopManuu (1,5 6amna);
«5» 9-10 6amnoB;
«4» 8-7 6amnos;
«3» 6-4 6amnos;
«2» 3 1 MmeHee O6aIIOB

AW



MMHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA3BOBAHUS POCCUIMCKOU ®EJEPALINA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJILHOE YUPEX/IEHUE
BBICILIET'O OFPA3OBAHUS
«BAVKAJIBCKMI TOCYJIAPCTBEHHBIN YHUBEPCUTET»
YUTUHCKWM UHCTUTYT
KOJUIEK

TepMUHONOTNYECKUI TUKTAHT
[To remam: CTpoeHue aroma 1 KBaHTOBast (pu3mKa
1 BapuanT
3aganue: YCTaHOBHMTE COOTBETCTBHE!

IousiTue
Kyinon
DJNEKTPUUECKOE MOJIe
DJIEKTPOEMKOCTh
JnamekTpuk
Il1oTHOCTH TOKA
Pa3zmep atoma

olu|w(N a2

A) 3apsan, npoxossuui 3a 1 ¢. Yepes nmonepeyHoe cedeHne NpoBOAHUKA. . . ;
b) BzaumopeiicTBre 3aps0B MPOUCXOIUT MOCPEACTBOM ...
B) OTHoueHnue cuiibl TOKa K TUIOIIA/IM MOMEPEUYHOT0 CEYEHUS TPOBOJIHUKA, TI0 KOTOPOMY

3TOT TOK TEYET...;

I') OTHOMIEHUE 3apsIa OJHOTO W3 MTPOBOJHUKOB K PA3HOCTH MOTEHITMATIOB MEXTy HUMHA
U COCEHUM MPOBOIHUKOM.....;

J1) BemectBa, B KOTOPBIX 2JEKTPUIECKUE 3aPsIbl HE MOTYT CBOOOIHO TIEpEMEIaThes. . . ;
E) Paauyc opOuTsl ero snekTpoHa...;

XK) CkansipHast BellMuuHa, SIBISIOMIAACS SHEPTETUUECKON XapaKTEPUCTUKOM MO . .;
3) Tena MaJibIX pa3MepPoB, B KOTOPOM CKOHIIEHTPUPOBAHBI MTOYTH BCS Macca M BECh I0-

JIOXKUTEIIBHBIN 3apsij aToMa. ...

2 BapuaHT
3aganue: YcTaHOBHMTE COOTBETCTBHE!

IonsiTue Ne
Bonbt
DJIEKTPOCTaTHUKA
HanpsxeHHocThb
IHotenmnuan
ATOMHOE s]IpO
Heurpon
A) CxansipHasi BeJIM4YMHA, SBIIONIAsACS SHEPTeTUYECKON XapaKTEPUCTUKOMU OIS . . .

DN WOT R~




b) Pa3HocTh MOTEHIIMATIOB MEX Ty ABYMS TOUKaMH MEX]Ly KOTOpbIMU 3apsifa B 1 Ki anek-
TpUYECKOE MoJie coBepiiaetr padbory B 1/1xk....;

B) Bekrophas pusndeckas BeIrMunHa, XapaKTepHU3YI0Ias 3JIEKTPUIECKOE M0JIe B JAaHHON
TOYKE M YUCJICHHO paBHAsI OTHOLLEHUIO CHJIbI ICCTBYIOLIEH Ha HEMOIBH>KHBIN MPOOHBIN
3aps]l, HOMEIIECHHBIN B JaHHYIO TOUYKY NOJISI, K BEJIMYMHE ITOTO 3apsa. . .;

I') DnemenTapHas yactuila, He UMEIOIIAs ANEKTPUUECKOTO 3apsa. . ..;

J) Paznen pusuku, KOTOPBII H3ydaeT MoJisi, Co37[aBaeMble HEMOBM)KHBIMHU 3apsiIaMi....;
E) Tena manbix pa3mMepoB, B KOTOPOM CKOHIICHTPHUPOBAHBI IOYTH BCSI Macca U BECH I10-
JIOXKHUTEJIBHBIN 3apsij aToMa. ....;

X) B3aumopeiicTBue 3apsa0B IPOUCXOIUT MTOCPEACTBOM ...

3) OTHOLIEHUE 3apsAa OAHOTO U3 MPOBOJHUKOB K PA3HOCTU IMOTEHIMATIOB MEXIY HUMU
U COCE/IHUM NMPOBOJAHUKOM. . ...

3 BapuaHT
3amanue: YCTaHOBUTE COOTBETCTBHE

ITousiTue
DIEeKTpoH
[IepeMeHHBIN TOK
CTOpOHHHE CHJIBI
DOTOH
HcTounnk nutanus
DJIEKTPUUECKUM TOK

S NI EN TN

A) OTpuriaTenbHO 3apspDKeHHAs dJIeMEHTapHas 4acTuIa. . . ;
b) besmaccoBas yacTuiia, ciocoOHast CyIliecTBOBaTh B BAKYyM€, IBUTasiCh CO CKOPOCTBIO

B) Tok, HanpaBiieHrEe 1 BEJIMUUHA KOTOPOTO €J1a00 MEHSIOTCS BO BPEMEHH.. . .;

I') UToObl TOK CylIeCTBOBAI AJUTEIBHOE BpeMsi, TO €CTh MOIJIePKUBAJIaCh pa3HOCTh T10-
TCHIIHAJIOB, HCOOXOIUM. . .|

J1) JIroObie cuiibl, AEUCTBYIOIINE HA 3apsDKCHHBIC YACTHUIIbI, 32 UCKITIOUEHUEM CHJT DJICK-
TPOCTATUYECKOTO MPOUCXOKACHUS. . .;

E) Tok, BenmmunHa U (MJI1) HAIIpaBJI€HUE KOTOPOTO MEHSIOTCSI BO BPEMEHH. ... ;

X) CkansipHast BelMuuHa, SIBJSIOIIASACS SHEPTEeTUUECKOW XapaKTEPUCTUKON MOJ. . . .;

3) HanpaBnenHoe nBH>KEeHHE 3apsDKEHHBIX YACTHIL. . . . . .

4 BapuaHT
3aganue: YcTaHOBUTE COOTBETCTBHE

ITonsiTHe No
Heurpon
[TocTOsTHHBIN TOK 5



http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B1%D0%BD%D1%8B%D0%B9_%D0%B7%D0%B0%D1%80%D1%8F%D0%B4
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B1%D0%BD%D1%8B%D0%B9_%D0%B7%D0%B0%D1%80%D1%8F%D0%B4
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D1%80%D1%8F%D0%B4
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D1%80%D1%8F%D0%B4
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%B7%D0%BC%D0%B0%D1%81%D1%81%D0%BE%D0%B2%D1%8B%D0%B5_%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C_%D1%81%D0%B2%D0%B5%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C_%D1%81%D0%B2%D0%B5%D1%82%D0%B0

ITornomenue ceta
DIIEKTPUUECKUM 3apsi
[TIpoBoIHUK
Cuna Toka

OWIhA~ N

A) ®usnueckas cKalspHasi BEIMYMHA, ONIPEAEIIAIONIas ClIOCOOHOCTh TN ObITh UCTOYHU-
KOM 3JIEKTPOMAarHUTHBIX MOJIEN U IPUHUMATh YYaCTHE B 3JIEKTPOMAarHUTHOM B3aUMO/IEii-
CTBUH....;

b) IIpouecc 0OpaTHBII U3Ty4eHUI0. ATOM, OTJIONIAs CBET, NEPEXOAUT U3 HU3IIMX IHEP-
TFEeTUYECKUX COCTOSHHM B BbICIIME. [Ipr 3TOM OH MOTJIOIIAET U3TyUYEHHUE TOU K€ CaMOM
4acTOThI, KOTOPYIO U3JIy4aeT. . .;

B) BemecTBa, B KOTOPBIX JIEKTPUUECKUE 3apsi/ibl MOT'YT CBOOOIHO MEPEMEIAThCA. . ...;
I') BemectBa, B KOTOPBIX 3JEKTPUUECKUE 3apsi/ibl HE MOTYT CBOOOHO IIepeMenIaThes. ...
J1) ®usnueckas BeIMYMHA, XapaKTEPU3YIOIas OTHOLLIEHUE 3apsia , IEPEHOCUMOTr0 Yepe3
MONEPEYHOE CEYEHHE MPOBOJHUKA 32 MHTEPBAJ BPEMEHU , K 3TOMY MHTEpBAIy Bpe-
MEHHU....;

E) Tok, HanpaBieHue ¥ BEIMYUHA KOTOPOTO cl1a00 MEHSIIOTCS BO BPEMEHU.. . .;

K) CxansgpHasi BeTu4rHa, SIBJISIONIASACS SHEPTeTUUECKON XapaKTEPUCTUKOM MOJIA. . ...;

3) DnemeHTapHas 4acTULa, HE UMEIoLIasl JIEKTPUUECKOro 3apsija. ..

Kirou Kk TepMUHOJIOTHUYECKOMY JUKTAHTY

1 BapuaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT
A-1 A-3 A-2 A-4
b-4 b-1 b-5 b-2
B-5 B-5 I'-6 B-3
-2 I'-6 -3 -6
-3 -4 E-4 E-5
E-6 E-2 3-1 3-1



https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D1%80%D1%8F%D0%B4

PA3JIEJI 1. MEXAHUKA

3aoanue Bapuanmwvr omeemos

Brumamenvrno npoumume onpoc. -2 Mm/c
Buvibepume sapuanm omeema: -0,5 M/c
Ha pucynke npencrasien rpaduk 3aBucumoct ko- | 0,5 m/c
OpAMHATHI aBTOMOOWJIS OT BpemeHu. Kakosa cko- 2 M/c
POCTh aBTOMOOUJISA?

XA\

6N

\
A3 )
A,

Buumamenvno npoumume sonpoc. 2

Bcmasvbme neoocmarowee uucno emecmo mouex
JIBrOKeHUE Tena ONMUChIBAETCS ypaBHeHHEM X=17-3t,
KOOpAMHATA T€Ja YePe3 S C COCTABJISIET ... M.

Buumamenvno npoumume sonpoc.

Buvibepume sapuanm omeema:

ABTOMOOMIIb C OYEHBb OOJIBIIION CKOPOCTHIO BHE3-
’KAaeT B IOBOPOT MAJIOTO PaJnyca U BbUIETAET C J0-
pOrH. DTO MPOU30IILIO TOTOMY, YTO

Kunernueckasi JHeprusi aBTo-
MOOHJISI 00JIbIIIE er0 MOTEeHIIU-
aJILHOM JHEePIruuU
Kunernueckasi JHeprusi aBTo-
MOoOUJIs1 00JIbIIIE €r0 BHYTPEH-
Hell JHepruu

Cura TpeHus KoJjec 00 ac-
$anbT MeHbIIE HEOOXO0AMMO
HEHTPOCTPEMHUTEJIbHOM CHIIBI.
Cuiia Ts15KeCTH MeHbIIIe
HEHTPOCTPEMHUTEJIbHOH CHJIbI

Buumamenvrno npoumume eonpoc.

Bcmasvme uucno emecmo mouex

ITepBebiit 3akoH Hpr0TOHA yTBEPKAAET, YTO B MHEPLIU-
aJbHOU CUCTEME OTCYETA CKOPOCTH TEJIa HE MEHSI-
€TCsl, €CIIM CyMMa CUJ1, ICMCTBYIOIINX HA TEJIO0, paBHA

0

Buumamenvno npoumume eonpoc.

Buvibepume sapuanm omeema:

CucrteMy oTcuera, CBI3aHHYIO ¢ 3eMJiel, Oy1eM cuu-
TaTh UHEpIMaIbLHON. CHcTeMa OTCUeTa, CBA3aHHAS C

JBUKETCH pAaBHOMEPHO 1O
NPSAMOJIMHENHOMY Y4YacTKY 10-
poru

Pasronsiercst mo npsimoJinHe-
HOMY YYaCTKY JOPOrH




3aoanue

Bapuaﬂm bl omeemaoe

aBTOMOOMIIEM TOKE Oy/IeT MHEPLUUATBHOM, ECIIU aB-
TOMOOHJIb .....

JIBUKeTCS pABHOMEPHO 1O U3-
BHJIMCTOM JI0pore
IIo uHepUUM CKATHIBAETCS C

ropbl.
Buumamenvno npoumume sonpoc. BJIEBO
Bcmasbme neoocmaroujee cnoso emecmo movex:
M4, HEMOIBUKHO JIe)KalTUi Ha MOy BaroHa JBu-
KYIIIErocsl MOe3/1a MOKATUIICS BIPaBO (€CJIh CMOT-
pETh 10 X0y T0e3/1a), 0e3/] OBEPHYII ....(VKazamb
CO CmMpOYHOU OYKEbI)
Brumamenvno npoumume eonpoc. 4H
Buvibepume sapuanm omeema: 8H
F, V8 H
OH
F3 Fy
i B s
Ha pucyHke moka3aHbl TpH CHIIBI, TEHCTBYIONTHE Ha
MaTepHaTbHYI0 TOUKy. KakoB MOTyJIb paBHOICH-
CTBYIOIIEH 3THX cul, eciu F3 =2H
Buumamenvno npoumume sonpoc. pasHas 8*10°H.
Buvibepume sapuanm omeema: menbmie 8*103H.
[ToabeMHBIN KpaH MOJHUMAET TPy3 C MOCTOSHHBIM 6onpime 8*10°H.

yckopenueMm. Ha rpy3 co cTopoHsl kaHaTa JEUCTBYET
cuna, paHas 1o Beanuune 8*10°H. Ha kanat co cTo-
POHBI Ipy3a JECUCTBYET CHUJIA,

paBHAs CUJIE TSHKECTH, JCUCTBY-
FOLIEH Ha Ipy3.

PA3JAEJI 2. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3aoanue

BapuaHm bl omeemoe

Brumamensho npoumume eonpoc.

Bcmasvme nedocmaioujee cio6o emecmo mo4ex
OT KMHETUYECKOM .. ... MOJICKYJI 3aBUCHUT JABJICHUE
ujeanbHoro rasa (ykasamo co cmpounotl 6yKewl)

IHEePrum

Buumamenvno npoumume eonpoc.

Bcmasvme neoocmarowee cnoso emecmo mouex
OnuHaKoBbIE BO3IYUIHBIE IIAPHI 3aAMOJHEHBI O OJIU-
HAKOBBIX JIaBJICHUU MEPBBIM — BOJIOPOAOM, BTOPOU —
a30TOM, TpeTu — reaueM. 1llap HanOJHEHHBIN . ..
UMEET HAMMEHBIYIO MMOABbEMHYIO0 CHITY (yKkazamb co
CMpPOUHOU OVK6bl)

a30TOM

Brumamenvrno npoumume eonpoc.
Buvibepume sapuanm omeema:

HET, T.K. PTYTh He CMA4YUBaeT
CTEKJI0, OHA BBITEYET CTpYyei




3aoanue

Bapuanm bl omeemaoe

MoxeT PTYTb BBITCKATh U3 TOHKOI'O CTCKIIITHHOT'O
KalmJursipa KarjisiMyu 1 noquy?

HET, T.K. PTyTh CMAQUUBAET
CTEKJIO

J1a, T.K. pPTYTh HE CMAQUMBAET
CTEKJIO

J1a, T.K. pPTYTh CMauMBaeT CTEKJIO

Buumamenvno npoumume 6onpoc.

HC U3MCHACTCA

Buvibepume sapuanm omeema: YBeJINYHUBaeTCs
Kak n3MeHsieTcst CKOpOCTh UCIIAPEHUS KUAKOCTU YMEHBIIIACTCS
IIPU NOBBIILIEHUU TEMIIEPATYPHI?

Buumamenvrno npoumume eonpoc. IHEPruu

Bcemasbme nedocmarowee cnoso emecmo mouex 3a-
KOH COXPaHEHHUS ... JISKUT B OCHOBE MEPBOIr0 3aKOHA
TEPMOJUHAMHUKHU. (YKazamb co cmpounoi OYKewl)

Buumamenvno npoumume sonpoc.

Buvibepume sapuanm omeema:

Kakoe u3 nepeyncaeHHbIX HUKE SIBJICHUN OTHOCUTCS
K TEIUIOBBIM?

OTPAKCHUC CBCTA OT 3CpKajla
IHaacHuA KaMHs

TassHHEC CHEra

T'HHUCHUC COJIOMBI

Brumamensho npoumume eonpoc.

Bcmasvme neoocmaiouee cioo emecmo mo4ex
dusnyeckas BEINYMHA, XapaKTePHU3YIOIIasi CTCIICHb
HArpeToCTH Tella, Ha3bIBaeTCs ... (YKkazams co
CMpOUHOU OVK6bl)

TEeMIIEPATypPOu

Brumamenvrno npoumume eonpoc.

Buvibepume sapuanm omeema:

IIpu noBeIIEHNH TEMITEPATYPBI UICATBHOIO I'a3a B
3alassHHOM COCY/I€ €T0 JABJICHUE YBEIIMYUBACTCH.
DT0 O0BSACHAETCS TEM, YTO C POCTOM TEMIEPATYPHL...

YBEJIMYMBAETCA XaOTUHYHOCTh
JIBUKEHHS MOJIEKYJI rasza
YBEJIMYUBAECTCS MOTEHUIUAIbHAS
SHEPTUM MOJIEKYJI ra3a
YBEJIMYHMBACTCH IHEPIrUs ABH-
JKeHUS] MOJIEKYJI ra3a
YBEJIMYUBAKOTCS pa3MEPBI MOJIE-
KYJI ra3a

PA3JAEJI 3. 9JIEKTPOJIUHAMUKA

3aoanue

Bapuanm bl omeemaoe

Buumamenvrno npoumume éonpoc
Buvibepume sapuanm omeema:

BIIPaBO
BJIEBO




3aoanue

Bapucmm bl omeemaoe

Kyaa HanpasJjieH BeKTOPp MATHUTHOM HHAYKIMHU
MOJIA B TOYKe A, HAXOASIEHCH HA 0CH KPYTOBOI0
TOKa?

Brumamenvrno npoumume eonpoc. TOKA
Bcmasbme nedocmarowee cnoso emecmo mouex
YcrTpoiicTBa, npeHa3HAYEHHbIE IJIA MOJY4YeHUs
3HAYEHUI MapaMeTPOB IEKTPUIECKOIO ...,

HA3bIBAIOTCS JIEKTPOU3MEPUTEILHBIMU NPUOO-
pamu (YKazamv co cmpouHou OYKebl)
Buumamenvno npoumume eonpoc B3BECHUTh
Buvibepume sapuanm omeema: NOAKJIYUTH K HUCCJIeayeMO
JIJis u3MepeHus 3HAYCHUS IapaMeTPa JIeKTPOu3- | enu

MepUTeJbHBIA MPUOOP HEOOXO0AUMO: BBIKJIFOUYHTh

BpalaTh

Brumamenvrno npoumume 6onpoc HU C YEM HE CBSI3aHa
Buvibepume sapuanm omeema: obecToueHa
DJIeKTPOM3MePHUTEIbHbIE TPUOOPHI MO3BOJISIIOT BJIMsIET HA NMOAKJII0YEHHbIN
U3MEPATh apaMeTpbl NOTOMY, YTO HccJieyeMasi | mpudop

nenb HE COJICPKUT JCTalIeH
Brumamenvrno npoumume sonpoc. TOKA
Bcemasbme nedocmarowee coso emecmo mouex

Yamre Bcero 3JieKTpOU3MepuUTeIbHbIE MPUOOPLI

padoTaT OT NPOXOAAIIEro Yepe3 HHX ...

(yvkazamo co cmpounoii 6yxevl)
Buumamenvrno npoumume eonpoc. 3aKOH

Bcmasvme nedocmaioujee ciogo emecmo mouex
Hanpsizkenue B enu MOKHO H3MEPHTD, €CJIH MPH-
Oop padorTaer OT NPOXOASIIEr0 TOKA UCIOJIb3YH
... Oma

(ykazamov co cmpounoi 6yxewl)

Buumamenvno npoumume sonpoc
Buvibepume sapuanm omeema:

pPaMKax B MArHUTHOM I10JI€
TEPMOYYBCTBUTEIbHBINA 3JIEMEHT




3aoanue

Bapuaﬂm bl omeemaoe

B npuéopax MarHuTo3J1eKTPUYECKON CUCTEMbI
nMeerco:

AIEKTPUUYECKUUN 3aPsi]T
MOJIOCTh C BAKYYMOM

Buumamenvrno npoumume éonpoc

Buvibepume sapuanm omeema:

Pamka B npu0opax MArHUTO3JIEKTPHYECKOM CH-
CTeMbI IOBOPAYMBAETCH MO 1eiiCTBHEM CHJIbI:

Apxumena
[Tackans
Ammnepa

PA3JIEJI 4. KOJTEBAHUSA U BOJIHBI

3aoanue

BapuaHm bl omeemoe

Brumamenvno npoumume eonpoc

Bcemasbme neoocmarowee ciogo émecmo mouex
[TeproauvecKue WK IOYTH IEPUOTUIECKHAE H3MEHE-
HUS 3apsa, TOKA U HAIPSDKEHUS B IIENN Ha3bIBa-
IOTCS 3JIEKTPOMATHUTHBIMA ...(yKazamv co cmpou-
HOU OYKEbI)

KOJICOAaHUAMHA

Bcmasbme neoocmarowee cnoso emecmo mouex
[Ipocreiimas kosiebarenbHasi CUCTEMA, B KOTOPOH
MOTYT MOJJIEP>KUBATHCSI CBOOOIHBIC AJICKTPOMArHUT-
HbIC KOJICOAHNsI, HA3bIBACTCSA ... KOHTYPOM. (VKa-
3amb co cmpoyHoU OYKEbl)

KoJIe0aTeIbHBIM

Bcmasvme nedocmarowee cnoso emecmo mouex

dopmyJia ... ONMUCHIBACT rapMOHUYECKUE KOJeOaHUs
B MJICAJIBHOM KOJeOaTeIbHOM KOHType 0e3 IOTephb,
nepro/] KoJiecOaHWH CBSI3aH C MUKINYECKOM 4aCTOTOM

obparHoit 3aBucumocteio: T = 2V L - C (nazeanue
YKazams ¢ 3a210a6HOU OYKEbl)

Tomcona

Buvibepume sapuanm omeema:
Konebanusimu Heb3s Ha3BaTh. ..

JBIKEHUE (hiiara Ha BETPYy
JIBIDKEHHE Kauelien

JIBUKEHHUE CTPYHBI IIPU U3BJICUE-
HUU 3ByKa

BCe NMPUBeeHHbIE MPOLECCHI —
KoJIeOaHus

Buvibepume sapuanm omeema:
Kaxkas BenmmurHa MEHSICTCS B 3JICKTPOMArHUTHBIX KO-
Je0aHusax?

HaNpsiZKeHne U TOK
BEC U Macca

00BbEM U IIOTHOCTD
TEMIIepaTypa U I[BET

Buvibepume sapuanm omeema: OJIMHAKOBBIMH
Konebanusi, B KOTOPBIX M3MEHSIONMIAACS BEIUYMHA | NEPUOANYECKUMHU
MPUXOJIUT K OJJHOMY U TOMY K€ 3HAYEHHUIO 32 OJINHA- | HYJIEBBIMU

KOBBI€ POMEKYTKH BPEMEHHU, HAa3bIBAIOTCSI: MTOBTOPHBIMU

Buvibepume sapuanm omeema:

ObLIa JOCTATOYHO CJIOKHOM
OblJ1a JIOCTATOYHO IPOCTOM




3aoanue

Bapuaﬂm bl omeemaoe

J17151 BOBHUKHOBEHUS KOJIeOaHUM HE0OOXO0IUMO, YTOOBI
crucTteMa Obljla BBIBE/ICHA M3 PaBHOBECHSI, YTOOBI BO3-
HUKaJla CUJIa, CTPEeMsIasICcs BEpHYTh CUCTEMY B paB-
HOBECHE, U UYTOOBI CHCTEMA. ..

nMeJia HHEPIHUIO
ObLIa OJTHOPOTHOM

Buvibepume sapuanm omeema: CHUCTEMHBIMH
Konebanusi, coBepraromuecs: TOJIbKO M0J1 ICHCTBUEM | CBOOOAHBIMH
BHYTPEHHUX CUJI CUCTEMBI, HA3bIBAIOTCH ... BBIHYKJICHHBIMU
OTpaKEHHBIMHU
Bcmasvme neoocmarowee cnoso emecmo mouex KOHTYP

[IpocTeiimen cucTeMon, B KOTOPOU MOTYT CYIIIECTBO-
BaTh 2JICKTPOMArHUTHBIC KOJICOAHUS, SIBISETCS KOJIe-
OaTeNbHBIN. . ..(YKazamb co cmpounou 6yKebl)

Buvibepume sapuanm omeema:
[Ipocrerimmen cucTeMon, B KOTOPOU MOTYT CYIIIECTBO-
BaTh AJIEKTPOMATHUTHBIE KOJIEOAHUs, SIBIISIETCSA

LEIb PE3UCTOPOB
KaTyIlIKa UHIYKTUBHOCTHU
Ko0JIe0aTeJIbHbI KOHTYP
MCTOYHUK MUTAHUS

Buvibepume sapuanm omeema:
KonebarenbHbll KOHTYP COCTOUT U3 KaTYIIIKH UHIYK-
TUBHOCTH H...

KOHJIeHCATOopa

pe3ucTopa

raJbBaHUYECKOIr'0 dJIEMEHTA
ITOJTYIIPOBOJHUKOBOTO JHOAA

Bcmasbme neoocmarowee cnoso emecmo mouex
KonebarenbHblil KOHTYP COCTOUT U3 KOHAEHCATOpA U
... IHIYKTUBHOCTHU, COEMHEHHBIX MapaJuIeJIbHO

KaTyllIKH

Buibepume sapuanm omeema:

BosnukHoBeHue KoneOaHuii B KOHTYpEe OCHOBaHbI Ha
CIIOCOOHOCTH KOHJICHCATOPa K HAKOIJICHUIO 3apsijia U
Ha

VHEPLMOHHOCTH KaTYILKU
3aBUCUMOCTH pa3Mepa KOHJICH-
caropa OT €ro napaMeTpoB
W3MEHEHUH IPOBOAUMOCTH Ka-
TYLIKW UHIYKTUBHOCTHU
HHEPUUOHHOCTH KAaTYIIKHU MH-
AYKTHBHOCTH

Buvibepume sapuanm omseema:
[Tepuon kosebaHuii B KoJieOATEILHOM KOHTYpE pa-

T = 2nVL - C (BepHO)
L

BEH: T= 2”5
- VL
= 21T —
C
Buvibepume sapuanm omeema: I'. Kupxrod
dopmyJty, CBA3BIBAIOIIYIO TapaMeTphbl KojedaTenb- | A.AMiep
HOTO KOHTypa C MEPHOJIOM CBOOOAHBIX KojieOaHuil B | A.BosnbTa
HEM, BBIBEJIL: Y. Tomcon
Bcmasvme neoocmarowee cnoso emecmo moyex Tomcona

dopmyia reproaa KojaebaHuii B KOHTYpe Ha3BaHa 10
MMEHHU €€ OTKphIBATENS — YHIIbIMA ... (VKazamob ¢ 3a-
271a6HOU OYKEbI)



https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD,_%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC_(%D0%BB%D0%BE%D1%80%D0%B4_%D0%9A%D0%B5%D0%BB%D1%8C%D0%B2%D0%B8%D0%BD)

3aoanue

BapuaHm bl omeemaoe

Buvibepume sapuanm omseema:

Kax m3MeHuTCcs mepuo1 3JIeKTpOMarHuTHBIX KoJie0a-
HUW B KOJe0aTeTbHOM KOHTYpE, €CIIM €MKOCTh KOH-
JIEHCAaTOpa YBEJIUYUTh B 4 pa3a?

yYBeJMYHTCS B 2 pa3a
YMEHBLIUTCS B 2 pasa
HE U3MEHUTCS

Bcmasvme nedocmarowee cio8o emecmo mouex
DJeKTpOMarHuTHEIC KOJIe0aHUsI OBIBAIOT ABYX BHUJIOB
- cBOOOHBIE U ...(yKazamb co cmpo4Hou OYKEbl)

BBIHY/KJICHHBIC

Bcmasbme nedocmarowee cioso emecmo mouex

. KoJeOaHUSIMH HA3LIBAIOT KOJeOaHUs, BO3HUKAIO-
e B KOJeOATCIBHON CHCTEME 3a CYeT IICpPBOHA-
YajabHO COOOIIIEHHOW 3TOW cucrteme sHepruu. (yka-
3amb ¢ 3a21a6HOU OYKEbL)

CB000aHBIMH

Bcmasvme nedocmaioujee ciogo emecmo mo4ex

... 9JICKTPOMArHUTHBIC KOJICOAHUS - 3TO MEPUOINYEC-
CKHE U3MCHEHUS 3apsijia, CHUIIbI TOKA M HAIIPSDKCHUS B
e TOJ| JCHCTBUEM IMEePEMEHHOW 3JICKTPOIBHIKY-
el CHJIBI OT BHEIIHEr0 UCTOYHHUKA. (yKazams ¢ 3a-
211a6HOU OYKEb1)

BbIHy:K/1eHHbIE

Bcmasvme neoocmaiouee cioo emecmo mo4ex
Cucrema, cocrosias W3 KOHICHCATOpa M KATYIIKH
HUHIYKTUBHOCTH, IPUCOCAMHEHHON K €ro 0OKIIaaKam,
Ha3bIBACTCS KOJICOATEIBHBIM ...(VKA3amb co cmpou-
HOU OYK6b1)

KOHTYPOM

Bcmasbme neoocmarowee cnoso émecmo mouex

9JICKTPOMArHUTHBIX KOJICOAHHH — IPOMEKYTOK
BPEMEHH, B TCUCHHE KOTOPOTO TOK B KOJICOATCIIBHOM
KOHTYpE€ M HalpsDKEHUE Ha IJJaCTHHAX KOHJIEHCAaTopa
COBEpIIIAeT OJIHO MOJIHOE Kojiebanue. (ykazamo ¢ 3a-
211a8HOU OVK6bl)

IMepuon

Bcmasvme neoocmarougee cno6o emecmo mouex
. kosieOaHuil — yncao kosieObaHuil B e€AUHUILY Bpe-
MEHHU. (YKazams ¢ 3a21a6HoU OYKebl)

Yacrora

Enununa émxoctu B CU, (cokpawénno, ykazamo ¢ 3a-
211a6HOUL OYKEbl)

()

Bcmasbme nedocmarowee coso emecmo mouex
Bpemst 0o1HOTO TTOJTHOTO AIEKTPOMArHUTHOTO KoJie0a-
HUS - ...(ykazamv co cmpounotl 6yKebl)

nepHo/

Omeemvme Ha 6onpoc
Enununa yactorsl B CU (coxpawénno, nepsas bykea
3a21a6HA51)

I'y

Bcmasbme neoocmarowee cnoso emecmo mouex
DJIEKTPUYECKHAN ... - OTO HANPABIECHHOE JBUKECHHE
3apsDKEHHBIX YaCTHIL. (YKA3amb cO CMPOYHOU OYKEbL)

TOK




3aoanue

BapuaHm bl omeemaoe

Bcmasvme neoocmarowee cnoso emecmo mouex
Marepuai, cojaepxauuidi CBOOOJHBIC 3apsHKCHHBIC
YaCTHUI[bl, HAa3bIBAETCS DJIEKTPUUYECKHUM ... (YKaszamo
CO CmpOoYHOU OYKEbI)

NMPOBOAHUKOM

Bcmasbme neoocmarouee cnoso emecnmo mouex

Jtst momyiep KaHUS ITOCTOSTHHOTO  3JICKTPHUYECKOTO

TOKa TPEOYIOTCS HAJUYUEC CBOOOHBIX 3apsKCHHBIX
.., 3aMKHyTas 3JICKTpUYCCKas IEMb M ITOCTOSHHAs

Pa3HOCTH JJICKTPUUCCKUX MTOTCHITHATIOB — HAIpsIKe-

Hue. (ykaszams co cmpoyHol OYKebl)

YaACTHI

Omeemvme na 6onpoc
VYuéHblil, OTKPBIBUIMKA SIBJIECHUE 3JIECKTPOMATHUTHOMN
UHAYKIUU (YKazame ¢ 302146101 OYK6bl)

dapaneit

Buvibepume sapuanm omeema:

N3MeHeHus 3JIEKTPUUECKOTO 3apsiia KOHJAEHCATOpa B
KOJIeOaTeIbHOM KOHTYpE MPOUCXOMAAT TO 3aKOHY
0=102c0s20xt Onpemenurb UMKINYECKYIO YaCTOTY
KoJieOaHUM 3apsja.

20t
20
107t

Buvibepume sapuanm omseema:

N3meHeHus 37eKTPUYECKOTo 3apsijia KOHJeHCaTopa B
KOJIeOaTeIbHOM KOHTYpE MPOUCXOMAST TO 3aKOHY
0=102c0s40xt Onpenenurb UUKINYECKYIO YaCTOTY
KoJieOaHUM 3apsja.

40
107
102

PA3JIEJI S. OIITUKA

3adanue Bapuanmuvlr omeemos
Buumamenvno npoumume sonpoc. 66
Bcmasbme neoocmarowee uucno emecmo mouex
JIy4 cBeTa majaet Ha INIOCKOE 3€pKayio. YTOJ OTpaxKe-
HHUS paBeH 24°. Yron Mex a1y NaJaroliuM JIy4OM U 3€p-
KaJIOM paBeH ...°.
Brumamenvrno npoumume onpoc. JAucnepcust
Buvibepume sapuanm omseema: JAudppaknus
Kakoe omrtuyeckoe siBiaeHue 0O0BsCHsAET panyxHyro | UnTepdepennus
OKPAaCKy KpbLIbEB CTPEKO3bI? Hoasipuzauus

Buumamenvno npoumume sonpoc.

Buvibepume sapuanm omeema:

B ocCHOBY cnenuaiibHONW TEOPHUH OTHOCHUTEIHLHOCTH
OBLIM MOJI0KEHBI

JKCIEePUMEHThI, 10Ka3bIBAI0-
1Me He3aBHCHUMOCTh CKOPOCTH
CBETA OT CKOPOCTH ABHKCHUSA
HCTOYHUKA U IPUEMHHUKA
cBeTa

JKCIEPUMEHTHI 110 U3Mepe-
HHMIO CKOPOCTH CBETa B BOjE




3aoanue

BapuaHm bl omeemaoe

IIpeacraBjieHus 0 TOM, YTO
CBeT SIBJIAAETCH KoJieOaHneM
HeBUAUMOTO0 3upa
I'mnoTte3bl 0 B3aMOCBSI3HU
Macchbl U JHEPTUM, IHEPTUHU U
HMITYJIbCA

Buumamenvno npoumume 60npoc.
Bcmasvme HGOOCI’I’ZCZ}OM/;GG YUCTI0 emecmo moudeKk

M
4
L

\
7iN o]

I/I306pa)KGHI/IeM HCTOYHHMKA CBETa S B 3CPKaJIC M sB-
JICTCA TOYKA ...

4

Buumamenvrno npoumume eonpoc.

Buvibepume sapuanm omeema:

N3nyuenue, npu KOTOPOM MOTEPU aTOMaMHU YHEPTUU
Ha U3JIyYeHUE CBETa KOMIIEHCUPYIOTCS 32 CUET dHEpP-
TUU TEMJIOBOTO JBUKEHUST aTOMOB (MJIM MOJIEKYJT) U3-
JYYArOLIEro TEJId, HA3bIBACTCS:

3JICKTPOJIOMHUHECHEHIIM el
doTosroMuHecueHUMen
TeNJIOBbIM M3J1y4YeHUEeM
KaTO0JJIOMHUHeCIIeHIIH e

Buumamenvrno npoumume eonpoc.

Bcmasvme neoocmarowgee uucio emecmo mouex
CnexkTpanbHBIM aHAJM30M HA3bIBAE€TCSI METOJ OIpe-
JEJICHUSI XUMHUUYECKOTO ... BEIIECTBA MO €r0 CIEKTPY
(ykazamo co cmpounoul 6yKewl)

cocraBa

Buumamenvno npoumume sonpoc.

Buvibepume sapuanm omeema:

MakcuMalibHasi CIEKTPAJIbHAS TUNIOTHOCTh UHTEHCHB-
HOCTH M3JIyYEHHUs IPUXOAUTCS HA KPACHBIN LIBET?

la
Hert

Brumamenvrno npoumume eonpoc.

Buvibepume sapuanm omeema:

Kakoe n3nyuenue n3 nepeuncieHHbIX HUKE UMEET ca-
MYK KOPOTKYIO JUIMHY BOJIHBI:

PaaroOBOJIHbI
BUIHUMBIN CBET
HH(PpaKpacHbIe JY4Hu
PEHTIEHOBCKHE JIYYH

BHrumamenvho npoumume 6onpoc.

Bcmasvme nedocmaioujee yucio emecmo mouex
CBeyeHHe BeIIeCTBa MO JICHCTBUEM MaJaloIiero Ha
HETO ... Ha3bIBaeTCs (DOTOMOMHUHECIICHIMS (VKazams
CO Cmpo4HOU OYKEbL)

¢cBeTa




3aoanue

BapuaHm bl omeemaoe

Buumamenvrno npoumume sonpoc.
Buvibepume sapuanm omeema:
VY apTpaduroneToBoe U3MydYeHUE — ITO

OJIMH U3 BUI0B JICKTpoOMar-
HHUTHBIX BOJIH

MOTOK IMOJIOKHUTEJIBHO 3apsi-
KCHHBIX YaCTHUII

IMOTOK MOJJOKUTECJIBHO OTPHAIIA-
TECJIbHO YaCTHUI

ONITHYCCKaAA MIJTIO3UA

Buumamenvrno npoumume sonpoc.

Buvibepume sapuanm omeema:
YasTpaduosieroBoe u3jiy4deHue rpaHUYMNT B
JJIMHHOBOJIHOBOM 00J1aCTH €

paanoBOJIHAMU

BUJIUMBIM CBETOM
PEHTTCHOBCKHUM H3JTYYCHUEM
raMmma-u3jJdy4cHUEM

Brumamenvrno npoumume eonpoc.

Buvibepume sapuanm omeema:

B JiloMHHeCHEHTHBIX JIaMIIaxX Napbl PTYTH U3JLy-
yaT Y P-uznyuenue. [louemy JIrlOMHHECHEHTHbIE
JIAMIIbI CBETAT BUAMMBIM CBETOM?

IMapsbl pTyTH H3/1y4al0T BUAM-
MBIii CBeT

CBeTUTCS YJIeKTPUYECKHd TOK
B JlaMIIe

Ceerurcs J10OMHUHODOP B
Jamiie

B 1amMmmie cBeTHTCH ra3oBbIid

pa3psia

PA3JAEJI 6. KBAHTOBASA ®U3UKA

3aoanue Bapuanmul omsemos
Brumamenvno npoumume onpoc. c/E
Buvibepume sapuanm omseema: hv/E
Kakum BbIpazkeHnem onpeneisiercss ummyJibe ¢po- | T/hc
TOHA ¢ JHeprueii E? Elc
Brumamensho npoumume eonpoc. 4

Bcmasvme neoocmaiowgee uucio emecmo mouex

Ha pucyHke npuBeieHbl BoJIbTAMIIEPHbIE XapaK-
TEPUCTUKU BAKYYMHOI0 oT0djIeMeHTa. XapaKre-
pucTHKA 04 Ne... COOTBETCTBYET MUHUMAJIb-
HOMY CBETOBOMY NOTOKY, NajawiieMy Ha ¢orTo-
KATO




3aoanue

Bapucmm bl omeemaoe

N S

L 4

/ \Y

Brumamenvrno npoumume 6onpoc.
Buvibepume sapuanm omeema:
doToH — 11O ...

HEeHTpasIbHas YacTHlla, Crocoo-
Has MepeMenIaThCs B MyCTOTE CO
ckopocTbio 200 — 300 ThIC.KM.
yacTHIla, odagaromnias Maccou
AJIEKTPOHA, HO UMEFOIIIAs 3apsi
MIPOTHUBOITIOIOKHOTO 3HAKa
KBAHT JJIEKTPOMATHUTHOTO W3-
JIy4YeHUs

«JIBIPKa» B TBEPJIOM TeJIe

Brumamenvno npoumume eonpoc.

Buvibepume sapuanm omseema:

Kak u3MeHuTCs MakcUMallbHas 3Heprusi (oTodseK-
TPOHOB, €CJIM, HE MEHSS1 YaCTOThI MAJAIOLIEro CBETA,
YBEJIMYUTH €70 HHTEHCUBHOCTB B 2 pa3a?

YMEHBIIUTCS B 2 pasa
He M3MEHHUTCH
yBeIn4uuTcs B 4 pasza
YBEJIMUUTCS B 2 pasa

Buumamenvrno npoumume eonpoc.
Bcmasbme neoocmarowee uucno emecmo mouex
3apsiJl aTOMHOTO SIIPA PABEH ...

0

Buumamenvno npoumume sonpoc.

Buvibepume sapuanm omeema:

Kaxoe u3 Tpex TMMOB U3My4yeHUN — o—, B—1Iu Y—13-
nydeHue — oOnagaeT HauOoJbIIeH MPOHUKAIOUIEH
CHOCOOHOCTBIO?

0—U3JTy4eHUE
-u3nydenue
Y-M3JIy4YeHue
BCE€ MMPUMEPHO OJIMHAKOBBIC

Buumamenvrno npoumume eonpoc.

Buvibepume sapuanm omeema:

Yemy NpUMEPHO paBHO OTHOUIEHME MACChl aTOMa K
Macce ero aTOMHOTO sijipa’?

4000
2000

1
1/2000
1/4000

Brumamenvno npoumume eonpoc.
Buvibepume sapuanm omseema:
UYro Takoe f—uznyyeHue?

IoTok 3JIeKTPOHOB
IToTok mpoTOHOB
IToTOK simep aTOMOB reJust

Buumamenvrno npoumume eonpoc.
Buvibepume sapuanm omeema:

0—M3JTy4eHUE
-u3nydenue
y—H3JydeHHe




3aoanue

Bapuaﬂm bl omeemaoe

Kakoe u3 Tpex TUIIOB U3JIy4YeHU — O—, B— WU Y—13-
JIYYEHHUE HE OTKJIOHSETCS MAarHUTHBIMU U 3JIEKTpHUYE-
CKHMH TOJISIMA?

BCC TPH OTKIIOHAIOTCA
BCC TPpH HC OTKIIOHAIOTCA

PA3JEJI 7. CTPOEHUE BCEJEHHOM

3aoanue

BapuaHm bl omeemaoe

Brumamensho npoumume 6onpoc.

Bcmasvme nedocmaioujee co6o emecmo mouex
VrioBble pa3Mepsl OOJBINHHCTBA 3BE3 HE HU3MEpsi-
IOTCSI TIOTOMY YTO OHH CIHUIIKOM ...(ykaszamo co
CMpOUHOU OVKEbL)

HAJECKO

Brumamenvrno npoumume sonpoc. Boxopon

Buibepume sapuanm omeema: I'enun

Kakoit snement Bo Bcenmennoit Hambonee pacrpo- | JKemneso

CTpaHEH? Ypan

Buumamenvno npoumume sonpoc. DIIeMEHTHI TSHKEJIee JKelie3a He
Buvibepume sapuanm omeema: CYIIECTBYIOT

[Touemy B X0/€ TEPMOSJIEPHBIX PEAKUUN B 3BE3AAX
o0paszyeTcsi OUeHb MaJIO JIEMEHTOB TsDKeJee xene3a?

DeMEHTHI TsDKeIee Kene3a TYT
’Ke pacriaiaroTcs

Takue TepmosiiepHble peak-
MU He BbIAEJAT JHEPTUH
DTO0 HE TaK, DJIEMEHTOB TsDKEJIee
Keseza o0paszyercss MHOTO

Buumamenvno npoumume sonpoc.

Buvibepume sapuanm omeema:

[Touemy crnekTpasibHbIM aHanu3 1a€T Haubosee ToY-
HYI0 HH(OpPMAIUIO 0 XUMHUYECKOM COCTaBE 3BE3/IbI?

DTO HE TakK, MO CHEKTPY HUYETO
HEJIb3s1 OMPEICIIUTh

CnekTp COCTOUT U3 aTOMOB XHU-
MUYECKUX IJIEMEHTOB

CnekTp NepeHOCHUT BELIECTBO
3BE3/1bI

Kaxkabiii xXuMuueckui dJe-
MEHT UMeeT CBOM 0COObIi

CIIEKTP
Buumamenvrno npoumume sonpoc. Coanue
Bcmasvme neoocmarowee cnoso emecmo mouex
B uentpe ConHeyHOM CHCTEMBl pacroJjiara-
ercs...(ykazamo ¢ 3a2na6notl OYKebi)
Brumamenvrno npoumume sonpoc. meHnee 1%
Buvibepume sapuanm omeema: oxouo 50%
Jlons maccel Connnla B COJIHEUHOM cucTemMe cocTas- | 0oJiee 99,8%

JIACT. ..

menee 50%

Buumamenvno npoumume eonpoc.
Buvibepume sapuanm omeema:

MOYTH B OJHOM MJIOCKOCTH




3aoanue

Bapuaﬂm bl omeemaoe

OpOurtsl rutanet CoJIHEYHOM CHCTEMBI JIEKAT. . .

B JIByX NEPIEHINKYJIISPHBIX
TIOCKOCTSIX

BO BCEBO3MOKHBIX Pa3HbIX IJIOC-
KOCTSIX

BHE MJIOCKOCTEH

Buumamenvno npoumume eonpoc.
Buvibepume sapuanm omeema:

[1naneThl — ra30BbIC TUTAHTBI COCTOST B OCHOBHOM. ..

U3 BOIOPO/IA U IPYTUX ra3oB
13 CUJIMKATHBIX TTOPOJT

W3 BOJBI

13 JKejae3a

Buumamenvrno npoumume eonpoc.
Buvibepume sapuanm omeema:
[InaneTsl 3eMHOM TPYIIIBI BKIIOYAIOT ...

Mapc, FOnutep, Caryps, Ypan
Benepy, 3emito, FOnmurep
Mepkypuii, Benepy, 3emiro,
Mapc

Mepkypui, 3emito, Hentyn

Buumamenvrno npoumume eonpoc.
Buvibepume sapuanm omeema:

anbda [{enTaBpa
3Be311a bapHana

bmmxkaitinas k 3emiie 3B€3/1a Ha3bIBA€TCSL: Cupnyc
Cosnne
Buumamenvno npoumume sonpoc. rpaBUTAIUA

Buvibepume sapuanm omeema:

['maBHBIM TIpo1ieccoM, GOPMUPYIOLTUM 3BE3bI, SIBJIS-

CTCA.

LEHTPOOEKHAs CUJia
ci1aboe B3aNMOJICUCTBHE
cuna Amriepa

Buumamenvrno npoumume 60npoc.
Bcmasvme H@OOCWICZIOW@@ CJl1060 6Mecmo movekK

9HCpFI/ISI CBCTAa 3BC3/1 pOKIAACTCA B pCaKIIUU CIIMBAHUA

Saep ... B renui (ykazamo co cmpounotl 6yKewl)

BOIOpO/A

Buumamenvno npoumume eonpoc.
Buvibepume sapuanm omeema:

B cocrosiHun THAPOCTATHYCCKOI'O paBHOBCCHU:A OABJIC-

HUE BHYTPH 3BE€3/bl YPABHOBELIEHO

JyYUCTOW SHEPTUEN 3BE3/bI
MPUTSHKEHUEM TIIAHET
rpaBuTaALMEN 3Be3/bI
CUJIaMH MEK3BE3THOTO IIPUTS-
JKECHUS




