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MMacnopt

OLICHOYHBIX MATEPHAJIOB N0 Y4eOHOI NUCHHILIHHE

dusuka
(HamMeHOBaHU e YUYCOHOU TUCITUTLIMHBI)

Ta6auna 1 - llepeyens komMnereHuMii, popMupyeMBbIX B pe3yJibTaTe OCBOCHHS Y4eOHOI

AUCIUTLINHBI
Ne | Kon n HanmeHoBaHME Kontponupyemblie Oransl
/1 KOHTPOJIHPYEMOM paznensl (TeMbl) YI4eOHOM TUCITUTIIMHBI (MOTYJIs) dbopMupoBaHUs
KOMITETEHIIUH (cemectp
W3yYCHUS)
Tema 1. KunemaTuka MaTepraibHON TOUKH.
JluHaMuKa NOCTYaTeNbHOIO ABUKEHHUSL. 2
Tema 2. JIluHamMKKa NOCTYATEIbHOT0O JBUKECHUS.
BpamarensHoe qBuKeHUE TBEPIOTO TeNa. 2
Tema3. PaGorta. Mexanudeckas sHeprus. 3aKOHbI 2
COXpaHEHHsI.
Tema 4. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
teopun. M3onponeccsl. MneansHbli ras. 2
Tema 5. SABnenus nepenoca. Pacnpenenenue
Makcgemna 2
Tema 6. [lepBblii 1 BTOpOI 3aKOHBI TEPMOJAUHAMUKH.
CBoiicTBa KUJKOCTEN U TBEPABIX TEI. 2
OIIK-2 Criocoben Tema 7. Tema 8. DnextpocraTuka. Bemectso B )
IPUMEHSATh OCHOBHBIE | JJICKTPHYICCKOM ITOJIC.
SaKOHBI 1 MCTO/IB Tema 8. IIoCTOSHHBIN SJIEKTPUYECKU N TOK. 3aKOHBI
HCCIEI0BaHUNI Owma, Jixoys-JTenma. 2
1 | ecrecTBEHHBIX HAYK
JUISL pelleHNUs 33124 Tema 9. DnexTpomaruerusMm. 3akonsl buo-Casapa-
poQeCcCHOHATBHOM Jlannaca, Amnepa, JlopeHua. DaekTpoMarHuTHast 2
JIeSITCIbHOCTH WHAYKIUA.
Tema 10. Konebanus u ux cBOKMCTBA. MasSTHHKH. 2
Tema 11. Yopyrue u 351eKTpOMarHUTHbIE BOJHBI.
VYpaBHeHUe BOIH. DHEprus BOIHbL. MHTephepeHus 2
BOJIH. CTOsTYME BOTHBI. 3BYKOBBIEC BOJIHBI. OCHOBHBIE
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH, X IIIKAJIA.
Tema 12. Bonnosas ontuka. UHTepdepenus,
nupakIus, JUCTIEPCH s, TOIIPU3aIUs CBETA. 2
Tema 13. TenmmoBoe usnydyenue. Buemmnui
dbotorpdext. YpaBuenue DiinmmreriHa. DPheKT 2
KowmrroHna.
Tema 14. BonHOBBIE CBOMCTBA BELIECTBA. DJIEMEHTHI
KBAaHTOBOI MEXaHUKHU. 2
Tema 15. ®u3zuka aToOMHOrO siipa. PaimoakTHBHOCTD.
2

H)IepHLIe PCaKIunu. 3J'IeMeHTapHBIC YaCTUILbI.




Taouuna 2.1 - [lokazaTteJn ¥ KpUTEPHU OLEHUBAHUA KOMIIETEHM,
omnmucaHue IIKAJ OIeHNBAHHUSA

No Kon Kon n HaumeHoBaHue KonTtponupyemsbie HaumenoBanue
/i KOHTPOJIUPYEMOH WHJAMKATOpa JOCTUKEHUS paznensl (TEMBI) OLIEHOYHOTO
KOMIIETCHIIM U KOMIIETCHIIUN y4aeOHOH CpeAcTBa
TV CIUTLIINHBL,
MPaKTUKHU
Tema 1. KunemaTtuka
MaTepHUalbHOU TOUKHU. 3ammra
Huuamuka 71a00paTopHOi
MOCTYIaTEIbHOTO pabotsl. Tect
JBUKCHUSL.
Tema 2. Jlunamuka
MOCTYIaTEIbHOIO
3ammra
JIBIDKCHUA. nabopaTopHoit
N -lomnk-2 [Ipumensier Bpararensaoe patop
pabots. Tect
MaTeMaTHYECKHE METOJII | IBUKEHUE TBEPIOTO
U OCYIIECTBIISET Tena.
MaTeMaTUYECKYIO Tema3. Pabora.
00paboTKy TaHHBIX, Mexanuueckas 3ammra
MOJIyYeHHBIX B X0/1€ SHEPrus. 3aKOHbI nabopaTopHOi
pa3pabOTKU NPOSYKIUHU U3 | COXPaHEHHMSL. pabotsl. Tect
PacTUTENBHOTO CHIPbS, a
OTK-2 CnocobeH TaK)Ke MCCIEN0BAHUM U Tema 4. OCHOBBI
NPUMEHATL DKCHEPTH3bI €€ KAYECTBA U | v 1eKyIsPHO- 3ammTa
OCHOBHbI€ 3aKOHbI M | kauecTBa UCNONB3YEMOTO | kpHEeTHYECKOM TEOPUHU. | abOPaTOPHOI
MEeTOoAbI 5 ChIpbs N3onponeccsl. pabotsl. Tect
1 | “ccnenosanuit N -2onk-2 [Ipumensier W neanbHbIi Ta3.

€CTeCTBEHHbIX HayK
ONA pelweHuna 3a4au
npodeccMoHanbHOM
[eATeNbHOCTU

OCHOBHBIE (PU3HKO-
XUMHUYECKUE U
XUMHUYICCKUE METOTBI
aHajm3a i pa3paboTKH,
HCCIIEIOBAaHUM U
AKCIIEPTU3HI TPOTYKITUH U3
PacCTUTENBLHOTO ChIPbS
NJI1-3omk-2 Beimonaser
TPYZIOBBIE JEHUCTBUSA C
Y4eTOM UX BIUSHUS HA
OKpYXKarollylo Cpeay, HE
JIOTTyCKasi BOSHUKHOBEHHUS
HKOJIOTUYECKOI OTaCHOCTHU

Tema 5. SIBnenus
nepeHoca.
Pacnpenenenue
Makxkcseiia

3ammra
nabopaTopHoOi
pabotsl. TecT

Tema 6. IlepBrIii u
BTOPOW 3aKOHBI
TEPMOJIMHAMUKH.
CBolicTBa KuJKOCTEN
Y TBEPIBIX TEL.

3ammra
nabopaTopHOH
pabotsl. Tect

Tema 7. Tema 8.
DJIEKTPOCTATHKA.
BemectBo B
AJIEKTPUUYECKOM TIOJIE.

3ammra
nabopaTopHOi
pabotsr. Tect

Tema 8. IlocTosHHBIN
AJIEKTPUYECKU I TOK.
3akonsl Oma, [xoyis-
Jlenra.

3amura
nabopaTopHoOi
pabotsl. Tect




Tema 9.
DJIEKTPOMArHETU3M.

3ammra
3akonbl buo-Caapa- IH .
nabopaTopHOH
Jlarnaca, Ammepa,
Toperma pabotsl. TecT
PEHILA. (TMK 1)
DJIEKTPOMarHUTHAS
WHTyKIHSL.
Tema 10. Konebanus u 3anmra
ux CBOWCTBA. | naGopaTOpHOI
MasTHuKH. pabotsl. Tect

Tema 11. Yopyrue n
AJIEKTPOMArHUTHHIE
BOJIHBI. YpaBHEHUE
BOJIH. DHEprusi BOJIHBI.
WNHTtepdepeHiins BOJH.
CTrostune BOJIHBI.
3BYKOBBIE BOJHHI.
OCHOBHBIE CBOICTBA
ANEKTPOMArHUTHBIX
BOJIH, UX IIKaJa.

3ammTa
nmabopaTopHOH
paGotsl. TecT

Tema 12. BonHoBas
OTITHKA.
Wurepdepenuns,
v dpakmus,
JHCIIepCHs,
TOJISIPU3ALIHsI CBETA.

3amura
nabopaTopHOH
pabotel. Tect

Tema 13. TernoBoe
u3nydeHue. BHemnun
dotordexr.
YpaBHeHue
OiiHnTeiiHa. DpdexTt
KomnToHa.

3amura
nabopaTopHOH
pabotsl. Tect

Tema 14. BonHoBbie
CBOMCTBA BEIIIECTBA.
DJIeMEeHTHI KBAHTOBOM
MEXaHUKH.

3ammra
nabopaTopHOi
pabotsr. Tect

Tema 15. ®usuka
aTOMHOTO s7Ipa.
PannoakTMBHOCTB.
SnepHsble peakuuu.
DJeMeHTapHbIE
YaCTHIIbI.

3amura
nabopaTopHOi
pabotsr. Tect

(TMK 2)




Tab6umua 2.2 - Kpurepun 4 miKajia oneHHBaHusi Mo oneHounomy martepuaiy «Tecr» (TMK 1)

[IIxaa orteHUBaHU
(uHTEpBaIN GATIIOB) Kpurepuit oneHuBanus
(3a omun TMK)
15 Jlanbl BepHbie oTBeTHI Ha 10 Bonpocos u3 10, BXOASIIMX B TEKYIUNA MOJTYJIbHBIN
KoHTpOJIb (TMK)
13,5 Jlanel BepHBIe 0TBeTHI HA 9 BonpocoB 3 10, Bxoasgmux 8 TMK
12 Jlanb! BepHble oTBETHI Ha 8 Bonpocos u3 10, Bxogsamux B TMK
10,5 Jlanbl BepHbie 0oTBeTHI Ha 7 BompocoB u3 10, Bxoasumx B TMK
9 Janbl BepHbIe 0TBETHI HA 6 BoripocoB u3 10, Bxonammx B TMK
7,5 Jlanbl BepHbIE OTBETHI HA S BOpocoB U3 10, Bxomammux B TMK
6 Jlanbl BepHbie oTBeTHI Ha 4 Bonpoca u3 10, Bxomsunmx B TMK
45 Jlanb1 BepHBIE OTBETHI Ha 3 Bompoca u3 10, Bxomsmmx B TMK
3 Jlanbl BepHbIe 0TBETHI Ha 2 Bonpoca u3 10, Bxoasmux B TMK
15 Janbl Bepabie orBeThl Ha 1 Bonpoc u3 10, Bxomsumx B TMK
0 Bce orBetsl Ha Bompocsl, Bxoasmme B TMK maHbl He BEpHO

Taouuua 2.3 - Kp

HUTEPHH M LIKAJIA OLlEHUBAHUSA 10 oleHOYHOMY MaTepuaay «Tecr» (TMK 2)

[IIxana onieHUBaHUs
(uHTEepBa 6ANIOB) Kpurepuii onenuBanus
(3a ogqua TMK)
10 Jlanb1 BepHbie oTBeTHI Ha 10 Bonpocos u3 10, BXOAAIMX B TEKYIIUNA MOJTYJIbHbBIN
koHTPOoJb (TMK)

9 Janbl BepHbIe 0TBETHI HA 9 BornipocoB u3 10, Bxomammx B TMK
8 Jlanel BepHbIe 0TBETHI Ha 8 BorpocoB u3 10, Bxomsmumx 8 TMK
7 Jlanbl BepHble oTBeTHI Ha 7 BonpocoB u3 10, Bxogsmux B TMK
6 Jlanbl BepHbIe 0TBeTHI HA 6 BonipocoB u3 10, Bxoasnmx B TMK
5 Jlanbl BepHbie 0TBETHI Ha 5 BonpocoB u3 10, Bxosmux B TMK
4 Jlanbl BepHble oTBeTHI Ha 4 Bonpoca u3 10, Bxomsnmx B TMK
3 Jlanbl BepHbIe 0TBETHI Ha 3 Bompoca u3 10, Bxogsaumx B TMK
2 Jlanbl BepHbie 0TBETHI Ha 2 Borpoca u3 10, Bxomsnmx B TMK
1 Jlanbl BepHbIe 0TBETHI HA | Botnpoc u3 10, Bxopsnmx B TMK
0 Bce orsersl Ha Bonpocsl, Bxogsume B TMK nanel He BepHO

Ta6auna 2.4 - Kpurepuy u MIKaj1a OLEeHMBAHUS 110 OLEHOYHOMY MaTepHaJry

cobecenoBanne (1adboparopHas paéora)

IITxana oneHUBaHUs
(uaTEpBaN 6amI0B)?

Kpurepuit oneHnBanus

Brnaseer MaTepranioM, H3y4aeMbIM B JJaOOpaTOpHO paboTe Ha BHICOKOM YPOBHE.
BepHo GopMymupyeT BEIBOIBI H 000OIICHHSL.

1 /laeT moJsiHbIE OTBETHI HA TOCTABJICHHBIE BOMPOCHI.
[TposiBIISET aKTUBHYIO HHAUBUIYAIBHYIO Pa0OTY Ha 3aHATHSIX.
Y4yeOHBIM MaTepuaIoM HE BJIaJICeT.
0 Ha nocraBiieHHbIE BOIIPOCH OTBETUTH HE B COCTOSIHUU UJIM OTBEYAET HE BEPHO

Ha 3aHsaTusax 6C3BIHI/II_[I/IaTI/IBCH .




Taouauua 3 - IlepeyeHb OLEHOYHBIX MaTEPHUAJIOB

HaumenoBanune [IpencraBienue
Ne Kparkast xapakTepucTHKa OI[EHOYHOT0
OLICHOYHOT'O OLICHOYHOT'O
n/m Marepuaia
Marepuaa Marepuana
Cucrtema cTaHAAPTU3MPOBAHHBIX 33/IaHUIH,
1 Teer (TMK) MO3BOJISAIOIIAs ABTOMATU3UPOBATh IPOLIEAYPY (OHJT TECTOBBIX
W3MEPEHHS YPOBHSI 3HAHUUN U YMEHUI 3alaHu
00y4aroIIerocs.

CpencTBo KOHTPOJIS, OPTaHU30BAHHOE KaK
cnenuanbpHas 6eceia mpenoaBaTelis ¢

.. | BOIIpOCHI IO
CobecenoBanne |00yd4aroIMMCs Ha TEMbI, CB3aHHBIE C U3y4aeMOn

. N 1a00paTOPHBIM
2 (JTaGopatopHast  |y4eOHOM JUCHUIIIIMHON, M paCCYMTAaHHOE Ha paTop .
o pabotam y4eOHOMH
pabora) BBISICHEHHE 00beMa 3HaHU I 00yJaroIIerocs 1mo
T CLUTLTHBI

y4eOHOW AUCIUTIIINHE UITU OTIPEIETICHHOMY
pazzneiny, TeMe, mpobaeme u T.1.

NPUMEPHI TUIIOBbIX KOHTPOJIbHBIX 3AJIAHUM

IMIPUMEPDBI TUITIOBbBIX KOHTPOJIbBHbBIX 3AJIAHI/II71 IO OHEHOYHOMY
MATEPHAJY «TECT»

Cwmbicii0Boii MOayJib 1. OCHOBBI MEXaHUKH U MOJIEKYJISIPHON (PU3HKH
Tema 1. KunemaTnka MmaTepuajbHOi TOYKH. [[HHAMHMKA NMOCTYNATEIbLHOIO ABHKEHUS.
1. Yro Takoe KHUHEMATHKA?
A) Paznen ¢pusuku, n3yqaronuii IBHKEHUE TN U MPUYUHBI TOTO IBHKCHUS
B) Paznen ¢usuku, n3yqaronmii B3anMOICHCTBHUE TE
C) Paznen ¢usuku, n3ydaronmii CBoiicTBa MaTepuu

D) Pa3nen ¢puzuku, uzyyaroumii TepMOAMHAMUKY

2. KakoBa (hopmyra aj1st pacyera CKOpOCTH (V) MPH PAaBHOMEPHOM JIBUKCHHIH ?

A)v=S/t
B)v=F/m
C)v=a*t
D)v=m¥*g

3. Kakoii 3aKk0H OMUCHIBACT IBUKCHUE TeJIa TIOJT ICHCTBMEM MTOCTOSTHHOM CHITBI?
A) 3aK0H COXpaHEHUS YHEPTUHU

B) Bropoii 3akon HeroToHa

C) 3aKOH BCEMUPHOTO TSATOTEHUS

D) 3akon uHepuu

4. Kako# U3 ceayronmx napaMeTpoB He SABISETCS XapaKTEePUCTUKON MOCTYAaTeIbHOTO IBUKCHUS?
A) IlyTh

B) Yckopenue

C) MomeHT uHepuuu

D) Cxopoctb




5. Ecniu Ha Teno feiicTByeT MOCTOsSIHHAS CUJla, TO €r0 YCKOPEHHE (2) MOKHO BBIYMCIUTS 10 (hopMyJie:

A)a=F/m
B)a=m/F
Cla=F*m
D)a=F+m

Tema 2. /luHAMHUKA MOCTYNATEIbLHOIO ABMKeHUs1. BpamareabHoe IBH:KeHHE TBEPAOro TeJjia.

1. Kakoii u3 ciemyronmx 3aKOHOB OMKMCHIBAET CBSI3b MEXKTY CHUJION, MAaCCON U YCKOpEHHEM?
A) 3aKOH cOXpaHEHHUs SHEPTUHU

B) 3akoH BceMUpHOTro TATOTEHUS

C) Bropoii 3akon HproToHa

D) 3akoH coxpaHeHUs UMITYJIbCa

2. Uto Takoe MOMEHT CHUIBI?

A) IlpousBeneHme Cuibl Ha pacCTOSIHUE JI0 OCH BpalllEHUs
B) Cuua, neiicTByroiasi Ha TE€I0O

C) Yckopenue, BOSHUKAIOIIEE TPHU JCHCTBUN CHITBI

D) DOHeprus, nepenaBaemast TeLy

3. KakoBa opmya st pacyera paboThI, COBEPIICHHON CHIION MPH TTepEMEIICHUH Tela?
A) A=F-d-sin(0)

B) A=F-d- cos(0)

C) A=m-g-h

D) A="mv?

4. Kaxkoii u3 cienyronmx napamMeTpoB He BIUSET Ha MOMEHT MHEPLIMH TBEPAOro Tena?
A) Macca tena

B) Pacnipenenenue Maccbl OTHOCHTENBHO OCH BpAIlIEHU ST

C) CxopocTb BpaleHus

D) PaccrosiHue oT ocu BpamieHus A0 IEHTpa Mace

5. KakoBo ycioBue paBHOBECHS JUIs Teja, HAXOISIIETOCsl B COCTOSIHUM TTOKOS?
A) Cymma Bcex cuJjl paBHa HYJIIO

B) Cymma Bcex MOMEHTOB CHUJI OTHOCUTEIBHO JIF000M TOUKH paBHA HYJIIO

C) Ob6a npeablAyIMX YCIOBHS BEPHBI

D) Hu oaHO U3 ycnoBuii He BEpHO

Tema3. Padora. Mexanuyeckasi JHeprusi. 3aKOHbI COXPAHEHHSI.

1. Yro takoe pabota, coBepIiaemas cuion?

A) U3meneHue ckopocTu Tenna

B) Ilpoun3Benenne cuibl Ha pacCcTOSHUE, HA KOTOPOE TEJIO MEPEMEIIAeTCsl B HAPABICHUH CHIIBI
C) DHeprus, nepenaBaeMast TeIry

D) YBenuuenue macchol Tena

2. KakoBa (hopmyra aist pacyeTa MEXaHUUYECKOU SHEPTUU CUCTEMBI ?

A) E =mgh
B) E =2mv? + mgh
C) E=F-d

D) E=mv



3. Kakoli 3aKkOH COXpaHsIeT MEXaHUYECKYI0 YHEPTHIO B 3aAMKHYTOH cucTeMe?
A) 3aKOH COXpaHEHHUs UMITYJIbCa

B) 3akon coxpaneHus sHepruu

C) 3akoH coxpaHeHHUsI MOMEHTa KOJTUYEeCTBA ABUKCHUS

D) 3akoH BCEMUPHOIO TSATOTEHUS

4. ITpu xakoM ycioBuu paboTa, coBeplIaemMasi CUJIOH, paBHa HYJI0?

A) Korpa cuna paBHa HyJIO

B) Koraa teno He nepemeniaercs

C) Korna nHanpasiieHue nepeMereH s nepneHuKyJIspHO HalpaB ICHUIO CHIIbI
D) Bce BhimenepeuncieHHoe

5. Kakoe 13 cienyronmx yTBep)KIeHU M BEPHO 115 IOTEHIIUAIBHOM SHEPT UK ?

A) Ona Bcerjia paBHa HYJIIO

B) OHa 3aBUCHT TOJIBKO OT CKOPOCTH Tella

C) Ona 3aBUCHT OT MOJIOXKEHHUs TeNIa B MTOJIE CUJIBI (HapuMep, 'PaBUTALHOHHOTO)
D) Ona He n3MeHsieTcs Ipu IBUXKEHUH Tella

Tema 4. OcHOBBI MOJIEKY IS PHO-KHHeTHYecKoH Teopuu. M3onpouneccrl. MneanbHblii ras.

1. Kakoe yTBepkIeHUE O MOJIEKYJIAPHO-KMHETUYECKOU TEOPHUH SBIIETCSI BEPHBIM?

A) Bce Moniekyibl B rase JBUXKYTCS C OJUHAKOBOW CKOPOCTHIO.

B) I'a3 cocTouT 13 0OJIBIIOTO YKCIIa MOJIEKYJI, KOTOPBIE IBUXKYTCS CIIydaillHBIM 00pazoMm.
C) Monekyiibl raza He B3aUMOJICHCTBYIOT JIPYT C APYT'OM.

D) Temneparypa rasa He BIUSET Ha CKOPOCTb MOJIEKYI.

2. YTo mpoUCXOAUT C JaBJICHUEM HAEaIbHOTO ra3a Mpy YBEITUYEHUHU €0 TeMIIepaTyphl pU
MOCTOSIHHOM 00BeMe?

A) JlaBiieHre yMeHbIIIaeTcsl.

B) JlaBienue octaeTcsi HEU3MEHHBIM.

C) laBneHue yBeIMIMBaCTCS.

D) Jlapnenue cHavasa yBeIUYMBACTCS, @ 3aTEM YMEHBIIIACTCSI.

3. Kako#i u3 cienyromux mIpoieccoB SBIISETCS H30IPOIIECCOM?
A) N3otepmuueckuii mporiecc (OCTosSTHHAS TEMITepaTypa).

B) M306apHblii mporiece (MOCTOSHHOE JaBJIeHUE).

C) N3oxopuslii iporiecc (MOCTOSHHBIN 00BEM).

D) Bce BrImenepeynciaeHHbIE.

4. Kakoii 3aKOH OIHCBIBAET CBSI3b MEX/Y JIaBJICHHEM, 00hEMOM U TEMIIEPATYPOM HAeaIbHOTO ra3a’?
A) 3akon boitns-MapuotTa

B) 3akon I'eii-JIroccaka

C) YpaBHEHME COCTOSIHUS UICATBHOTO T'a3a

D) 3akon ABorazapo

5. Kakoe 3HaueHue nMmeeT cpeaHsisi KHHEeTHYecKasi SHepIu sl MOJIEKYJI UeallbHOT O ra3a npu
temreparype T?

A) Ilponopuunonainsso T2

B) [Iponoprmonansao T

C) O6parHO MponopuHOHaTIbHO T

D) HezaBucumo ot T



Tema 5. SIBsenusi neperoca. Pacnpenenenue MakcBesia

1. Yo onuceiBaeT pactpeaenenue Makcsemna?

A) Pacnipenienienue sHeprun MoJIeKyJl B UJI€aJIbHOM Tas3e.
B) Pacnipenenenuie ckopocTy MOJIEKYJI B UI€AJIbHOM I'ase.
C) Pacnipenenenue naBiaeHus B )KUIKOCTH.

D) Pacnpenenenue Temieparypsl B TBEpAbIX TENAX.

2. Kakoe u3 creayronmx yTBEp>KIACHUH O SIBJICHUSIX TTepEeHOCa SBIISETCS BEPHBIM?
A) SIBneHus mepeHoca MPoOUCXOIAT TOJIBKO B ras3ax.

B) SIBnenus nepeHoca BKIIOYAOT TEIJIOMPOBOAHOCTh, TUPPY3HI0 U KOHBEKITUIO.
C) SIBnenus mepeHoOca HE 3aBUCAT OT TEMITEPaTyPHI.

D) SIBnenus mepeHoca MPOUCXOIAT TOIBKO B KU IKOCTSIX.

3. Kakoii mapamertp Biusier Ha hopMy pacnipeneneHus Makcsemia?
A) O6beM raza.

B) Temneparypa rasa.

C) laBnenue rasa.

D) Monsipras mMacca rasa.

4. Kakoii u3 cIeayronmx MpoIeccoB SBiseTcs npumMepom auddy3un?
A) Ilepenoc Teruia yepe3 CTEHKH COCY/Ia.

B) PacpocTpanenue 3anaxa OT UICTOYHUKA B BO3yXe€.

C) IBuxeHue KUAKOCTU Yepe3 MOPUCTHIA MaTepHall.

D) KonBekTHBHOE IBU)KEHHE BO31yXa B KOMHATE.

5. KakoBo 3HaueHME CpeHEN CKOPOCTH MOJIEKYJ U€aIbHOr0 ra3a npu remmneparype 1?7
A) IIponnopumnonansso T2

B) IMponopumonansao VT

C) O0parHOo nponopuroHaIbHO T

D) HezaBucumo ot T

Tema 6. IlepBbIii M1 BTOPOii 3aKOHBI TepMOAMHAMUKH. CBOMCTBA )KHIKOCTEH U TBEPABIX TeJl.

1. Kaxoii u3 cienyronmx 3aKOHOB TEPMOANHAMUKH YTBEPKIAET, YTO IHEPTHUsI HE MOKET ObITh CO3/1aHa
WJTH YHUYTOXKEHA, a TOJILKO TpeoOpa3oBaHa U3 OAHON POPMEI B IPYTYIO?

A) IlepBblil 3aKOH TEPMOJIUHAMUKHU

B) Bropoii 3aK0H TepMOIMHAMUKHI

C) 3akon boitns

D) 3akon I'eii-JIroccaka

2. Yo yTBEpKIAET BTOPON 3aKOH TEPMOANHAMUKU?

A) DHeprus coxpaHsieTcs B 3aMKHYTBIX CUCTEMaX.

B) DHeprus MokeT ObITh CO3/1aHA U3 HUYETO.

C) IIpoueccel B 3aMKHYTBIX CHCTEMAaxX BCErJa UAYT B CTOPOHY YBEIUYEHUS YHTPOIIUH.
D) Temmneparypa siBisieTcst aOCOIIOTHON MEPOM YHEPTHH.

3. Kakoe u3 cieayronmx CBOMCTB XapaKTepHO ISl TBEPBIX TE?
A) TBepaple Tena uMeroT GUKCUPOBAHHBIN 00BEM U (hopMy.

B) TBepable Tena Ierko CxkMMaeMsbl.

C) Teepable Tena HE UMEIOT YHOPSIOUYEHHOMN CTPYKTYPBI.

D) TBepabie Tena MOTYT TEUb.



4. Kakoe 13 ciieyonmx YTBEpKIACHUM 0 )KUIKOCTSIX BEPHO?

A) Kuakoctu UMEIOT GUKCUPOBAHHYIO (OPMY B 00BEM.

B) XKunxoctn mpuHUMAIOT GopMy cOCya, HO UMEIOT (PUKCHPOBAHHBIN 00BEM.
C) XKunakoctu He MOABEPKEHbBI U3MEHEHUIO TaBJICHUSI.

D) XKuakocty HE UMEIOT TEKYUECTH.

5. Kakoti mporiecc onuceiBaeTcs Kak "u3o0apHbIit"?

A) [Ipouecc, mpoucxoIsuil Mpu MOCTOSHHOU TeMIeparype.
B) I[Ipouecc, mpoucxoasuii mpu NOCTOSHHOM JIaBJIEHUH.

C) IIpouecc, mpoucxXoasInii MpU MOCTOTHHOM 00beMe.

D) Ilpouecc, npoucxoaaiuii npyu MOCTOSIHHOW SHTPOIUU.

Tema 7. duekTpocraTuka. BemecTso B 3JIEKTPUYECKOM I10J1€.

1. Kakoe u3 ciieiyomumx yTBEpPKACHUM 0 3apsaax BEpPHO?

A) 3apszbl Bcerza co3aroTes B Mapax, MOJ0KUTEIbHBIA M OTPULIATENBH bIH.

B) 3apsapl MOTyT CylIECTBOBATh OTAEIBHO.

C) IonoxxutenpHbIe U OTPUIATENBHBIE 3aPsIIbl HE B3aUMOJICHCTBYIOT APYT C APYTOM.
D) 3apsiipl He MOTYT IIEpEMENIATHCS B IPOBOJHUKAX.

2. YTO NpOMCXOIUT C MOJOKUTEIBHBIM 3aps/IOM, TIOMELLIEHHBIM B 3JIEKTpUUecKoe mnojie?
A) OH 1BMXETCS IPOTUB HallpaBJICHUS MOJISL.

B) OH nBuxeTcs B HalpaBJIE€HUHU MOJIS.

C) On ocTaercs Ha MecTe.

D) On pacnianaeTcst Ha jBa OTPULIATEIbHBIX 3apsia.

3. Kakoe u3 cieayrommx BEmecTB sBISCTCS TUAIEKTPUKOM?
A) Menp

B) Bona

C) Crexno

D) XKenezo

4. Kakol 3aKOH OMHCHIBACT CHITY B3AaUMOJICHCTBHS MKy JBYMS TOUCYHBIMH 3apsiaMu ?
A) 3akon Oma

B) 3akon Kynona

C) 3akon Dapanes

D) 3akon ['aycca

5. Kakoe u3 ciaenyronmx yTBEpKACHUH 0 3JIEKTPUUYECKOM I10J1€ BEPHO?

A) DIEKTpUYECKOE MOJIE CO3/IAETCS TOIBKO MOJIOKUTEILHBIMU 3apsIaMH.

B) DnexTpudeckoe mojie MOXKET CyIIECTBOBAThH B BaKyyMe.

C) DnexTpuueckoe 1ojie BCerja HapaBjeHO OT OTPULATENIBHOTO 3apsi/ia K MOJ0KUTEIbHOMY.
D) DnexTpudeckoe 1ose He BIUSIET Ha ABUKECHUS 3apsSDKEHHbBIX YaCTHL.

Tema 8. IlocTosiHHBIH JIeKTpUYecKuil TOK. 3akoHbl OMa, Jlzkoyas-Jlenna.

1. Kakoii 3akOH OMUCHIBAET 3aBUCUMOCTh MEKy HANPsHKEHUEM, TOKOM M COITPOTUBIICHUEM B LIETIH ?
A) 3akon Dapanes

B) 3akon Oma

C) 3akon Kynona

D) 3axon [Jxoyns-Jlenna



2. KakoBo BbIpaxkeHue s 3akona Oma?

A) I=R-U
B) U=I-R
C)R=U-I
D) P=U-I

3. Kakoii u3 cieaytomux (GpakTopoB He BIHSIET HA COMPOTUBJIEHHUE TPOBOJHUKA?
A) lnuHa npoBOAHUKA

B) [Tiomane monepedHoro ceyeHus

C) Temneparypa npoBOAHUKA

D) Hanpspkenue B ienu

4. KakoBo 3HaueHue 3akoHa Jxoymns-Jlenua?

A) Q=1 R-t
B) Q=U-1I-t
C) Q=R-1I-t
D) Q=1-R>-t

5. Kakoil u3 creayromux mnapameTpoB ONpPEAENsseT MOLIHOCTb, PACCEMBAEMYIO0 B PE3UCTOpPE IPH
MPOXOXKJICHUH Yepe3 Hero Toka?

A) Hanpsokenue

B) Conporusienue

C) Toxk

D) Bce BblIETIEpEUHCIIEHHBIE

Tema 9. daexkTpomarnerusm. 3akonnl buo-CaBapa-Jlaniaca, Amnepa, Jlopenia.
DJIeKTPOMATHUTHAS MHIYKIIHUS.

1. Kakoii 3ak0H ONMChIBaE€T MAarHUTHOE 110JI€, CO3/IaBA€MOE TOKOM B ITPOBOJHHUKE?
A) 3akon Dapanes

B) 3akon Amnepa

C) 3akon buo-Casapa-Jlamiaca

D) 3akon Jlopenna

2. KakoBo BBIpaKCHUC IS CHUJIbI, HeﬁCTByIOHleﬁ Ha 3apdaa B MAarHuTHOM I10JIC B Ipu CKOpOCTHU VvV
?

A) F=qgE + qvB
B) F=qvB
C) F=qB?
D) F=qv’B

3. Kakoil u3 cienyrommx 3aKOHOB OINMCHIBAET B3aMMOJICHCTBHE MEXAY TOKAMU U MarHUTHBIM KU
ITOJIAMHU ?

A) 3akon Dapanes

B) 3axon Jlopenna

C) 3akon Ammnepa

D) 3akon buo-Casapa-Jlannaca

4. Kakoe sBJIeHME OINMUCBHIBAECT MOSIBJICHUE 3JIEKTPUUECKOrO TOKAa B 3aMKHYTOM KOHTYype HpH
W3MEHEHUH MarHUTHOTO MOTOKA Yepe3 Hero?

A) DyieKTpoMarHuTHAas UHIYKITAS

B) MaruuTHas uHAYKIUS



C) DnekTpocrarnueckas HHIYKIIHS
D) TepmonuHnamMuyeckast UHAYKIUS

5. KakoBo BBIPAKCHUC IJIs1 CUJIbI SHCKTpOMaFHHTHOﬁ HUHIAYKIOHUH, COTJIACHO 3aKOHY CDapaL[eﬂ?
A) € =-dd_B/dt

B) £=d® B/t
C) £=R-1
D) E=B-v-|

CMmbici10BOM MOAYJIb 2. BotHOBas onTuka U pu3uka sigpa
Tema 10. KosieOanusi 1 ux cBoiicrea. MasiTHUKH.

1. Kaxoii u3 cienyromux TUHIOB KOJIeOaHU I SIBJISIETCS TEPUOANYECKUM?

A) Konebanusi, BO3HUKAIOLIME B pe3yJIbTaTe CIy4yalHbIX IPOLECCOB

B) Konebanusi, KOTOpbI€ HE TOBTOPSFOTCS

C) Konebanus, KoTOpbI€ IOBTOPSIFOTCS YePE3 paBHBIE IPOMEKYTKH BPEMEHU
D) Kone6anwusi, 3aBucsiye OT BHEITHUX (aKTOPOB

2. Uro Takoe nepuo konebanuii MasiTHUKA?

A) Bpewms, 32 KOTOpoe MasTHUK MPOXOJUT MAaKCUMaIbHOE OTKIOHEHUE

B) Bpewmsi, 3a KOTOpoe MasTHUK COBEPIIIAST MOJHBIN UK KOJIeOaHuH

C) Bpemsi, HeoOXoauMoe 1711 OCTAHOBKU MasiTHUKA

D) Bpewms, 3a KoTOpoe MasiTHUK JOCTUTAET CBOETO MUHUMAJIBHOT O ITOJIOKEHU S

3. Kakoii u3 ciemyromux ¢GakTOpoB HE BIUSIET HA TIEPUOJI ITPOCTOTO MasITHUKA?
A) JlnnHa MasTHHKA

B) Yron otknonenus

C) Yckopenue cBOOOAHOTO MaICHUS

D) Macca mastHrka

4. KakoBa hopmyna Jij1s pacyeTa repruojia IpocToro MasiTHuKa?
A) T =2r (g}

B) T=2xV(L}

C) T=1K

D) T=Q2nL)/g

5. Kakoe u3 cinenyronmx yTBep>KACHUH BEPHO I TApMOHUYECKUX KOoeOaHui?
A) Onu Bcera IpouCXOAT € MOCTOSHHOW aMIUIUTYI0M U 4aCTOTOMN

B) OHu MOryT H3MEHSTH CBOIO YaCTOTY B 3aBUCHUMOCTH OT BHEITHUX YCIOBUI
C) OHM He UMEIOT ONpEAETICHHOI 0 Teproaa

D) Onwu Bcerpa 3aTyxarot

Tema 11. Ynpyrue u 3JIeKTpPOMATHUTHbIE BOJIHBI. Y PABHEHHE BOJIH. DHEPIUs BOJHBI.
HNutepdepennms BosiH. CTosiune BOJIHBI. 3ByKOBBI€ BOJIHbI. OCHOBHBIE CBOICTBA
3J1eKTPOMATHUTHBIX BOJIH, UX IIKAJIA.

1. Kakoe ypaBHEHUE ONUCHIBAET PacpOCTPaHEHKE YIPYT0il BOJIHBI B OAHOPOIHOM cpene?
A) y(x,t) = Asin(kx - o t)

B) y(x,t) = A e excos(o t)

C) y(x,t)=Acos(kx + o t)

D) y(x, t) = A sin(o t) + B cos(kx)



2. KakoBa opmyna jij1s pacyeTa SHEPrUH BOJTHBI?

A) E=%k A?
B) E=A-v-t
C) E=mgh
D) E=hf

3. Uro npoucxXoauT Npu HHTEp(EpEeHINH IBYX KOT€PEHTHBIX BOJIH?

A) OHu Beeraa yCuIMBaIOT Ipyr Apyra

B) OHu MOryT Kak yCcHIMBaTh, TaK U 0caa0sATh APYT Apyra B 3aBUCUMOCTH OT (a3bl
C) OHu He BAMSAIOT IpYyT Ha JpyTra

D) Onu Bcersa co3atoT CTOSIYYIO BOJIHY

4. Yto Takoe crosdas BoJIHA?

A) Bonna, koTOpast pacripocTpaHseTCsl B OIHOM HallpaBJIEHUU

B) Bonna, koTopast umeeT GUKCUPOBAaHHBIC Y3JIbI U AHTHUKOIBI M HE IIEPEMEIIACTCS

C) Bonna, koTOpas 3aTyxaeT co BpeMeHeM

D) BousHa, koTOpas SBISETCS pe3yJIbTaTOM HHTEP(PEPEHIINH IBYX BOJH C pa3HBIMU 9aCTOTAMU

5. KakoBbI OCHOBHBIE CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH?

A) OHu TpeOYIOT Cpebl ISl paclipOCTPAHCHUS

B) OHu MoryT pacnipocTpaHsaThCs B BaKyyMe U UMEIOT CKOPOCTb CBETA
C) Onu Bceraa UMEIOT OAHY U Ty K€ YacCTOTy

D) Onu He nepeHocsT SHEPTUI0

Tema 12. BosinoBasi ontuka. Untepdepennus, Auppaxuus, 1ucnepceus, NoJsipu3anus cBera.

1. Kakoe siBiieHue HabI0AaeTCsl MPU HAJIOKEHHUH ABYX KOT€PEHTHBIX CBETOBBIX BOJIH?
A) Iudpakuus

B) Monspuzanus

C) Nutepdepenuus

D) Hucnepcus

2. Yro Takoe nudpakius ceera?

A) 3MeHeHue HapaBJIeHH S CBETa IIPU IIEPEX0/IE UepPe3 IPaHUIy ABYX CPeJl

B) Pa3snosxeHnue cBera Ha CIEKTP IPU MPOXOKACHUU Yepe3 IPU3MY

C) PacnipoctpaneHue cBeTa B pa3jIMUHbIX HAIlPaBJICHUSAX IIPU MPOXOXKIEHUN Yepe3 Y3KYIO LIETb WU
BOKPYT IPEMSITCTBUS

D) Vnopsnouenue kojaeOaHui cBeTa B OJTHOM HalPaBJICHUU

3. Kakoii a¢dexT Habnroaaercs npu AUCHEPCUU cBeTa?
A) 3meHeHne 4acTOThI CBETa

B) Paznenenue 6enoro cBeTa Ha COCTaBJISIONINE I[BETA
C) YmeHbIlIeHHE HHTEHCUBHOCTH CBETA

D) M3meHeHure HampaBlieH Ul TOSPU3AINY CBETA

4. Yto Takoe nosspusanus cBera?

A) Ilporuiecc, mpu KOTOPOM CBET TEPSIET CBOIO MHTEHCUBHOCTH

B) Ynopsnoyenue konebaHuii 3JIeKTpOMarHUTHON BOJIHBI B OJJHOM HaIlpaBJICHU U
C) Paznenenue cBeTa Ha pa3HbIe JJIMHBI BOJTH

D) M3meHeHue 11BeTa CBETa MPU €r0 OTPAKEHUH

5. Kakoil u3 cneayrounmx HHCTPYMEHTOB HCIIONb3YeTCS Al HaONoAeHUs MHTep(epeHIIMOHHbIX



noJioc?

A) Ilpuzma

B) [Monspuzatop

C) Nutepdepomerp
D) Jlunza

Tema 13. TemioBoe usnydyenue. Buemnnii porodadgexr. Ypapuenne JitHmreiina. IPpdext
Komnrona.

1. Uro Takoe TeniaoBoe u3inyueHue?

A) NznydyeHue, BO3HUKAIOIIEE TIPH MTEPEX0/Ie CBETA Yepe3 MPU3My

B) U3nyuenue, cBsI3aHHOE C ABUKEHUEM 3apsi/IOB B IPOBOIHUKE

C) DyeKTpOMarHUTHOE U3ITYYEHUE, UCITYCKAEMOE TEJIOM B 3aBUCUMOCTH OT €T0 TeMIIepaTyphl
D) Uznyuyenue, BO3HUKAIOLIEE TPU CTOJTKHOBEHU U YaCTHI]

2. Kakoil 3aKkOH ONHCBHIBAET 3aBUCUMOCTb MHTEHCHBHOCTH TEIJIOBOT'O M3IIYYEHHUs OT TEMIIepaTypbl
Tena?

A) 3akon bosbiimMana

B) 3akon Credana-bonpiimana

C) 3akon Kymnona

D) 3akon I'eii-JIroccaka

3. Yro Takoe BHemHUH GoTodhderT?

A) IIpouecc, mpu KOTOPOM CBET BBI3BIBAET KOJICOAHUSI aTOMOB B BEIIECTBE

B) DddexT, npu KoTopoM CBET BHI3bIBAET BEIOM BaHHUE MJIEKTPOHOB U3 MeTaslia
C) Ilpouecc, mpyu KOTOPOM CBET MOIJIOIIAETCS TEIOM U IPeoOpa3yercsi B TEMIIO
D) Dddekr, cBA3aHHBIN C H3MEHEHUEM HallpaBJICHUS CBETA ITPH OTPAKEHUU

4. Kakoe ypaBHEHHE ONUCHIBACT CBSI3b MEXKAY 3HEpPTruel pOToHA U ero 4acTOTOoM ?

A) E =mc?
B) E = hf

C)E=kT
D) E = mv?

5. Yro onuceiBaer 3¢pext Komnrona?

A) 3MeHeHue 11BeTa CBETA IIPU €r0 OTPAXKEHUH OT ITOBEPXHOCTH

B) VYBenuuenue Macchl 4aCTHIIBI IPU €€ JBUKEHUHU C BBICOKOW CKOPOCTHIO

C) PaccesiHue peHTTeHOBCKUX (DOTOHOB Ha CBOOOIHBIX DJIEKTPOHAX C U3MEHEHUEM JITUHBI BOJTHBI
D) [Ipouecc, mpu KOTOPOM CBET TEPSET CBOIO MHTEHCHBHOCTD ITPH IIPOXOKICHUH Yepe3 CPey

Tema 14. Bo1HOBBIE CBOMCTBA BelIeCTBA. DJIEeMEHThI KBAHTOBOI MEeXaHUKH.

1. Kakoe 13 cneayonmx yTBep>KICHUN ONUChIBaeT MPUHLIUI HeomnpeaeneHHocTu [ eitzendepra?
A) Heso3MoxHO OIHOBPECMCHHO TOYHO U3MCPUTD IMOJIOKCHUC U UMITYJIBC YaCTUIIBI.

B) DHeprus cuctemsl BCET/1a COXpaHSIEeTCsl.

C) Bce vactuibl 00671a/1a10T CBONCTBAMU KaK YaCcTHUIL, TAK M BOJIH.

D) DyeKTpoHbI ABMXYTCS 110 PUKCHPOBAHHBIM OpOUTaM BOKPYT sapa.

2. Yro Takoe ne bpoinesckas BoaHa?
A) BosnHa, BO3HUKAOIIAs TPU CTOJIKHOBEHUH JBYX YaCTHII.
B) Boinna, acconimmpoBaHnHas ¢ IBUXKYIIEHCS YaCTUTIEH, ONTUCHIBAIOIIAS €€ BOJTHOBBIE CBOMCTRBA.



C) DyeKTpoMarHuTHas BOJIHA, HCITyCKaeMast 3apsHKEHHON YaCTUIICH.
D) Mexanuyeckas BOJIHA B yIIPYTOM CpeJie.

3. Kako# s3kcrepuMeHT MOATBEPAUI BOJHOBBIE CBOMCTBA AJIEKTPOHA?
A) DkcriepuMeHT ¢ uHTepdepeHiueit cBera.

B) DxcnepumeHT ¢ paccesiHueM anbga-yacTuil.

C) DxcnepumeHT ¢ qudpakiuen 3IeKTPOHOB Yepe3 KPUCTAILI.

D) DkcnepumenTt ¢ potodrdpdexrom.

4. Kak Ha3plBaeTcs KBAaHTOBOE COCTOSHUE YAaCTHIIBI, OIMCHIBAKOIIEE €€ BEPOSTHOCTHOEC
pacnpezaeneHue?

A) Kitaccuueckas TpaekTopus

B) BonnoBas dyHkuus

C) DHepreT4eckuil ypoBEHb

D) ®aza

5. Kakoi mnocrynaT KBAaHTOBOM MEXaHMKM YTBEPKIAACT, 4YTO CHCTEMA MOXKET HAXOAWUTHCS B
CyINEepIO3UILINY COCTOSIHU ?

A) IIpyHIMT HEONPEAEIEHHOCTH

B) [IpuHuun cyneprno3uuuu

C) IIpuHIIUT COOTBETCTBUS

D) IIpunnun makcumyma

Tema 15. ®u3znka aToMHOro sapa. PaagnoakruBHocts. SlnepHble peakuuu. JjaeMeHTapHbIe
YacTHUbI.

1. Yto Takoe paainoakKTUBHOCTb?

A) CnioHTaHHOE pacnaiaHie aTOMHBIX SEp C BBIACIEHUEM dSHEPT U U.
B) IIpouecc, mpu KOTOPOM aTOMHBIE A/pa MOTJIOLIAI0T HEHTPOHBI.
C) SIBnenue, npu KOTOPOM aTOMBI TEPSIOT FJIEKTPOHBI.

D) [Ipouecc aenenust aTOMHOTO spa Ha OoJiee JISrKue spa.

2. Kaxoii u3 cienyromux TUIIOB paA0aKTUBHOTO paciajia COPOBOKIAETCS BbIACTICHUEM anb(da-
gacTtui?

A) bera-pacnan

B) Anbda-pacnazg

C) N'amma-pacnag

D) HeiitponHnsrii pacnaj

3. YTo mpoucXoauT B MPOLIECCE SAEPHON peakuu AeeHus?

A) S npo pacniagaercs Ha ABa UK 00Jiee MEHBILUX SIPa C BBIICTICHHEM YHEPTUU .
B) Jlerkue simpa ciauBaroTcs B 0oliee TsDKEnoe sapo.

C) Sapo moromaer HEUTPOH U CTAHOBUTCS 00JIee CTAOUIBHBIM.

D) fnpo ucnyckaeT raMmma-usnyueHue 6e3 U3MEHEHUS CTPYKTYPBI.

4. Kakoii u3 cieAayomux MpoIecCcoB MPUBOIUT K 00pa30BaHNIO0 HOBBIX JIEMEHTAPHBIX YaCTHIL?
A) Anbda-pacman

B) bera-pacnag

C) SlnepHas peakuus CIUSHUS

D) Bce BbllenepeyrcieHHbIe

5. Kako¥ u3 cneayromux TUMOB YaCTHUIL ABJISIETCS 2JIEMEHTApHOM ?



A) IIpoTon

B) Helitpon

C) DnexTpon

D) AtomHoe sapo

IPUMEPHI TUIIOBBIX KOHTPOJIbHBIX 3AJTAHUM ITO OIEHOYHOM Y
MATEPHUAJTY « COBECEJOBAHUE»

CMmbicii0Boi MoayJib 1. OCHOBBI MEXaHMKH U MOJIEKYJISIPHOH GU3NKHU
JlabopaTopnas padora 1

l. OnummTe, 4TO Takoe MyTh U MEpeMElleHHEe B KMHEeMaTuke. KakoBbl OCHOBHBIE OTIMYUS
MEX]ly 3TUMHU IBYyMS MOHATUsIMU? [IpuBeauTe mpumepsl.

2. O0bsAcHUTE, KaK MOKHO ONpPENEIUTh CKOPOCTh MaTepUaIbHOM TOUKHU. 3allUIINTE YPaBHEHHE,
KOTOpPO€ CBSI3bIBAET CKOPOCTb, MyTh U BpeMs. IIpuMeHUTE 3TO ypaBHEHHE K NPUMEPY: €CIU TEJIO
npouwio 100 MeTpoB 3a 5 ceKyH/I, Kakasi €ro CpeJIHsIsi CKOPOCTh?

3. Uto Takoe paBHOMEpPHOE M PaBHOYCKOpEHHOE ABUkeHue? [IpuBenute mpumMepbl Kaxjaoro
TANA JBWXKEHUS W ONUIIUTE MX XapakTepucTuku. KakoBbl ypaBHEHUS ABUIKEHHUS JUIsS
PaBHOYCKOPEHHOTO IBHKCHUS?

4. ChopmynupyiiTe BTOpoi 3akoH Hpi0TOHA M OOBSICHUTE €ro 3HaueHHue B AuHaMuke. Kak aToT
3aKOH MOJKET OBbITh MPHUMEHEH JJIs pacyera CHIIbI, JICHCTBYIOIIEH Ha TeIo C M3BECTHOW Maccoil u
yckopenuem? [IpuBeaure npumep pacyera.

5. OnumuTe NOHATHE UHEPIMU U €r0 CBSA3b C ABMIKEHHEM MaTepuallbHOW Toukd. Kak nHepuus
BJIMSIET HAa JABUIKEHUE TEJl B Pa3IMUHbIX cucreMax orcuera? [IpuBennte npumepsl, WILTIOCTPUPYIOLIUE
BIIMSIHUE MHEPLIMH HA IBU)KEHHUE.

JlabopaTopHasi pabora 2

. Onummrte OCHOBHBIE 3aKOHbl HpIOTOHA, Kacawluecs IWHAMUKU IOCTYNATEIbHOTO
nBKeHUs. Kak OHUM MPUMEHSIOTCS K TeNy, ABUXKYIIEMYCS C MMOCTOSSHHBIM yckopenueMm? [IpuBenure
MPUMEPHI UX TPUMEHECHUS B PEATBHBIX CUTYyaIHSIX.

2. Yto Ttakoe MOMEHT cuibl? 3anummre (GopMyly A MOMEHTa CHUIIbI U OOBSICHHUTE, KaK OH
BJIMSICT Ha BpalllaTeIbHOE JABMXKEHHE TBepaoro tena. [IpuBeaure mpumep, e MOMEHT CHIIBI UTPACT
KJIFOYEBYIO POJIb.

3. OOBsACHUTE, YTO TaKOE IIEHTP Macc Tella U KaK OH BIUSET HA JUHAMHKY MOCTYMAaTEIbHOTO U
BpaIlIATEIbHOTO JBHMXKEHUS. Kak MOXHO ONpeAeNnuTh MOJIOKEHUE I[EHTpPa MacC JUisi CUCTEMBI M3
HECKOJIBKUX Tea?

4. KakoBbl OCHOBHBIE YpaBHEHHUS JBUXKEHUS JJIsl BpalIaTeIbHOI'O ABUXKEHHS TBEPJOTo Tesa?
3anummTe ypaBHEHHS, CBS3BIBAIOIIME YIroJl MTOBOPOTA, YIJIOBYIO CKOPOCTh M YTJIOBOE YCKOPEHUE.
[IpumeHuTe UX K TPUMEPY, KOT1a TUCK BPAIACTCS C TOCTOSIHHBIM yTJIOBBIM YCKOPEHHEM.

5. Ob6cynuTte MOHATHE WHEPIHMOHHOTO MOMEHTA U €r0 3HAYCHHE B JIMHAMHKE BPAIaTeIbHOTO
nBmxkeHus. Kak WHEpIMOHHBIM MOMEHT 3aBHCHT OT paclpeseneHuss maccel B Tene? [IpuBenute
MPUMEPHI PA3IUYHBIX T C Pa3HBIMUA HHEPIIMOHHBIMA MOMEHTaMHU.

JlaGoparopuas padora3

1. Onpenenute noHsTHe paboThl B (gusuke. 3anummrte GopMyity s pacdera paboThl CHIIBI U
OOBSACHHUTE, KaK HAlpaBJICHUE CHJIBI M IEPEMEIICHHS BIMSIOT Ha 3HaueHHe paboTel. llpuBemure
IPUMEPHI MTOJIOKUTENBHON ¥ OTpUIIATEIbHON PabOTHI.

2. Yto Takoe MexaHu4uecKas sHeprus? ONUImMTe ABa OCHOBHBIX BH/Ia MEXaHHUECKOW SHEPTUH U
OpUBEIUTE MPHUMEPHl CHTyallMid, B KOTOPBIX OHH MpOsBISIOTCS. Kak MexaHunyeckas HSHEpPrus



COXpaHseTCsl B CUCTEME, I'/Ie HE IEMCTBYIOT BHEIIHUE CUIIbI?

3. OOBsicHUTE 3aKOH COXPAHEHMs] MEXaHMYEeCKOM sHepruu. [Ipu Kakux ycIOBHUSX 3TOT 3aKOH
BolnonHserca? [IpuBenure npuMep CUCTEMBI, B KOTOPON 3aKOH COXPaHEHUS] MEXaHUUECKON SHEPruu
MOYKHO HalOJI0JaTh Ha TPaKTHKE (HapuMep, MasiTHUK WK NIPY>KUHA).

4. KakoBa cBs13b MEXY padOTON U UBMEHEHHEM MEXaHWYECKON YHEPruu B cucTeMe? 3anuimTe
ypaBHEHHUE, CBS3bIBAIOLIEe PadOTy, KUHETHYECKYI0O M MOTEHLHAIbHYIO0 3Hepruio. IIpumenurte 3to
YpaBHEHHUE K IIPUMEPY, IJ€ TEJIO NMaJaeT Mo AeHCTBUEM CUJIIbI TSHKECTH.

5. Yto Takoe MOTEHLMAIbHAs YHEPrUs U KaK OHA 3aBHCHUT OT IIOJIOKEHUS Tela B I10JE CHJIbI
(HampuMep, TpaBUTALMOHHOIO WJIKM ynpyroro)? 3anummTe (GopMyiibl Ui pacueTa MOTEHIIMAIbHON
SHEPrUM B PA3IMUHBIX MOJIAX U OOBACHUTE, KaK 3Ta SHEPrus Mnpeodpa3yercss B KUHETUUYECKYIO NpPU
JIBUKEHUH TeNa.

JlaGoparopuas padora 4

1. OnummTe OCHOBHBIE MOCTYJIAThl MOJIEKYJIAPHO-KUHETHYECKO Teopun. Kak oHU OOBSICHSIOT
CBOMCTBA MJCAIBHOIO Ta3a? YKaXHuTe, KaKue MPEANOoI0KEHNs O MOJIEKYJIaX U UX B3aUMOJEHCTBUIX
IIPUHUMAIOTCS B 9TON TEOPHH.

2. UYro Takoe wu3zomporeccel? OmpenenuTe, YTO TaKOe€ HW30TEPMHUUYECKUM, H300apHBIA U
M30XOpHBIM mpouecchl. [IpuBeauTe npuMepbl KaKIoro U3 3TUX MPOLIECCOB B KOHTEKCTE MOBEACHUS
UJIeaJIbHOTO raza.

3. 3anummTe ypaBHEHHE COCTOSHUS HAealbHOro rasza. OOBSCHUTE, KaKk 3TO ypaBHEHHE
CBS3BIBACT JIaBJICHHE, 00bEM U TeMrepaTrypy rasza. Kak u3MeHsIOTCs 3TU mapaMeTpsl Py Pa3IHdHbIX
u3ormpoieccax?

4. OObBscHHTE, KaK MOJEKYJSIpPHO-KMHETHYecKas Teopus OMUCHIBAeT JaBleHHe raza. Kax
JIaBJICHUE CBSI3aHO C JBM)KEHMEM MOJIEKYJ U MX CTOJIKHOBEHMSMM C CTeHKaMu cocyna? IIpuBenure
KOJIMYECTBEHHOE O0BSCHEHUE, NCTIONb3YS (POPMYIIBI.

5. PaccmoTtpuTte 3akoH boinga-Mapuotrta juis uaeanbHoro raza. Kak oH cBsi3aH ¢ MOJIEKYJISIPHO-
KHHeTH4Yeckon Teopueid? IlpoBenuTe SKCIIepUMEHT (MU OMUIIHUTE €ro), YTOOBI TPOIEMOHCTPHUPOBATH
3aBHCHUMOCTb JIaBJIEHUSI OT 00beMa MpHU MOCTOSIHHOM TemIiepaType.

JlabopaTopnasi pabora 5

1. Onummre siBNIeHNUs TepeHoca B ra3ax. Kakue 0CHOBHbIE MEXaHU3MBI IEPEHOCA CYILECTBYIOT, U
KaK OHM CBSI3aHbI C MOJIEKYJIIPHO-KMHETUYECKOW TEOpUe?

2. Uro Takoe pacnpenenenue Makcemia? 3anuiIMTe €ro MaTeMaTHUYecKyro GopMyiny Hu
O0OBSCHUTE, YTO O3HA4YAIOT INepeMeHHble B 3Toi (opmyrne. Kak 310 pacmpeneneHue CBs3aHO ¢
JIBKEHUEM MOJIEKYJ Ta3a’?

3. KakoBbl (Qu3nueckue 3HAYEHHS CPEIHMX CKOpPOCTEM MOJEKyJl B rase, OIHChIBaeMble
pactipenenenueM MakcBemna? OObICHUTE, KaK MOXKHO ONPEIETUTh CPEAHIOI0 CKOPOCTh U KOPEHb U3
cpeIHel CKOPOCTH MOJIEKYJI rasa.

4. O6cynute, Kak pacnpeneneHne MakcBesuia 3aBUCUT OT TEMIIEpaTypbl U MacChl MOJIEKYJI rasa.
Kak u3MeHeHus 3TUX MapaMeTpoB BIUAIOT Ha GOPMY pacrpesielieHust CKOpocTeil MoeKyn?

5. IlpuBenuTe NpuMeEpPHI MPAKTUYECKOT O IPUMEHEH U pacpeiesieHnsl MakcBeia B pa3iudYHbIX
oOmacTsx Hayku M TexHuKd. Kak 3To pacmpeneneHue moMoraer B MOHMMaHUU SBJICHUHN NepeHoca,
TaKuX Kak qudQysus u Tensonepenada’

JlaGoparopHuasi padora 6

1. OnummuTe nepBbIi 3aKOoH TepMoanHaMuku. Kak oH dopMmynupyercs u kakue (u3nUecKue
npolecchl oH onucbiBaer? [IpuBennre npuMepsl €ro NPUMEHEHUS B PEAJIBHBIX CUCTEMAX.

2. Yto Takoe BHyTpeHHee 3Heprus cuctembl? Kak oHa cBsi3aHa C TENJI0TON U pabOTOM, COrIacHo
MepBOMY 3aKOHY TepMoguHaMUKU? OObICHUTE, KaK MOXXHO HM3MEHUTh BHYTPEHHIOI JHEPTHUIO



CHCTEMBI.

3. OObsAcHUTE BTOpPOW 3aKOH TepMOAMHAMUKH. KakoBbI €ro OCHOBHBbIE (OPMYIUPOBKHU
(HanpuMmep, uepe3 sHTponnio)? Kak 3TOT 3aKOH BJIMSET Ha HAIIPABJIEHUE €CTECTBEHHBIX MPOLECCOB?

4. KakoBbl OCHOBHBIE (PU3UYECKHE CBOWCTBA XHUAKOCTEH M TBepAbIX Ten? Onummre, Kak
pas3nuuus B MOJIEKYJSIPHOM CTPYKType M B3aUMOJEHCTBMAX BIIMSIIOT Ha TaKUE CBOMICTBA, Kak
MJIOTHOCTb, BSI3KOCTh U TEMIJIOEMKOCTb.

5. IlpuBeaute npumepsl TEPMOAMHAMUYECKHX IPOLIECCOB B >KUIKOCTAX M TBEPAbIX Tejax,
KOTOpPBbI€ HILTIOCTPUPYIOT EPBBIN U BTOPOM 3aKOHBI TEpMOIUHAMUKU. Kak 3T mpo1iecchl MOT'yT OBITh
AKCIIEPUMEHTAIBHO HCCIIEI0BAaHbI B JIAOOPATOPHBIX YCIOBUSX?

JlabopaTopnasi pabora 7

1. Onummte 3akoH Kynona. Kak on ¢opmynupyercs u kakue (akTopbl BIMSIOT Ha CHILY
B3aUMOJICHICTBUSI MEXy IBYMs TOUeUHbIMHU 3apsinamu? IlpuBenurte mpumepbl NpUMEHEHUs 3aKOHA
KynoHa B peanbHBIX CUTYyalUsIX.

2. Yro Ttakoe snekrpuueckoe mnoisie? KakoBbl €ro OCHOBHBIE XAapaKTEPUCTHKH, TaKUE Kak
HallpsHKEHHOCTh M NOTeHIuaibHass dHeprusa? OObACHUTE, KaK MOYKHO BHU3YaJIM3UPOBATh
ANEKTPUYECKOE I0JIE C IIOMOILBIO CHIJIOBBIX JINHUM.

3. Kak BeayT ce0st TUAJIEKTPUKH B dJIEKTpUUecKoM nosie? OMUIIMTE SBICHUE MOISAPU3AIHH U €r0
BIIMSHUE HAa XapakTEepUCTUKU JUANEKTpUKOB. Kak momsipusanust BIUsSeT Ha 3JIEKTPUYECKYIO
IIPOHMIIAEMOCTB BelecTBa?

4. OObAcHUTE, KaK MOXXHO H3MEPUTh HANPSDKEHHOCTh SJIEKTPUUECKOTO TOJS C ITOMOIIBIO
npoOHoro 3apsia. KakoBsl OCHOBHBIE METO/bI M MPUOOPHI, UCIIOIB3YEMBIE JJISl ITUX MU3MEPEHUI B
71a00paTOPHBIX YCIOBUSIX?

5. PaccmoTpuTe BIMSHUE DJIEKTPUUYECKOTO I10JIs HA IBU)KEHUE 3apsHKEHHBIX YaCTULl B BELIECTBE.
KaxoBbI mpuHIMIIBI, JeXKalle B OCHOBE 3Toro siBieHus? [IpuBenure npumepsl, Kak 3TO MOXKET ObITh
MCIIOJIb30BAHO B TEXHOJIOTHUSIX, TAKMX KaK 3JIEKTPOPOpPE3 UM IJIEKTPOHHKA.

JlabGoparopHnas padora 8

1. Uro Takoe 3akoH Oma? Onummre ero (HOPMYIHPOBKY U OOBSCHUTE, KaK OH CBS3BIBACT
HanpsDKEHUE, TOK W CONMPOTUBIICHHE B 3JEKTpuueckoil nenu. IlpuBemure mpuMmepsl NpUMEHEHUS
3akoHa OMa B pa3InyHbIX JEKTPUUECKHX YCTPONUCTBAX.

2. KakoBbl OCHOBHBIC (DaKTOPBHI, BIUSIONIME HA IJIEKTPUUIECKOE CONMPOTHUBICHUE MPOBOJHUKA?
OObsicHUTE, KaK JUIMHA, IUIONA]b MOMEPEYHOTO CEUYEHHUS M MaTepHal IMPOBOJHHMKA BIHSIOT HA €ro
cornporuBiieHue. [Ipusenure popmyiry 1ist pacuera CONpOTHUBIICHUS.

3. Onummre 3akoH JIxoynsa-Jlenna. Kak oH ¢opmynupyercs U Kakoe 3HA4eHHE MMEET JUIs
pacdeTa Teruia, BBIJEISIEMOrO B NMPOBOAHUKE MPH MPOXOXKACHUH deKTpudeckoro Toka? [Ipusenure
IPUMEPHL, T/I€ 3TOT 3aKOH MOXET ObITh IPUMEHEH Ha IPAKTUKE.

4. Kak MOXHO KCIEPUMEHTAIBHO OMPEICTUTH COMPOTUBICHUE PE3UCTOPA C UCITOIB30BAaHUEM
3akoHa Oma? ONUIIMTE MOCIIEIO0BATENbHOCTh JCHCTBUIA /ISl IPOBEICHHS YKCIEPUMEHTa U Kakue
npuOOPHI BaM MOHAI00STCA.

5. OOcymuTe BIUSHUE TEMIIEpAaTypbl Ha CONPOTHBIICHHE NPOBOTHUKOB. Kak w3MeHeHue
TEMITepaTypbl BIUSET Ha IBHYKCHHE dJICKTPOHOB M, COOTBETCTBEHHO, Ha conpoTuBieHue? [IpuBenute
IpUMEpPhl MaTepHAIOB C pa3IMYHBIM TEMIIEPATypHBIM IOBEACHHEM (HampuMep, METaUIbl U
MOJYTIPOBOTHUKH ).

JlabopaTopnasi pabora 9
1. Onuumre 3akoH bruo-Casapa-Jlannaca. Kak oH ucnosab3yercs Uisl BBIYMCIEHUSI MArHUTHOTO

I0JIsl, CO3/1aBaéMOI'0 TOKOM B npoBojHuke? IIpuBenure npumep pacuera MarHUTHOIO MOJIs BOJIU3H
HPSIMOJIMHENHOT O IPOBOAHUKA C TOKOM.



2. KakoB 3ak0oH AmIiepa U Kak OH CBSI3aH C MarHUTHBIM IIOJIEM, CO3AABAEMbIM 3JIEKTPUUYECKUM
ToKOM? OOBSICHHTE, KaK STOT 3aKOH MOKET OBITh MPUMEHEH JUIsl pacueTa CHUJIbI B3aWMOACHCTBUS
MEXAY ABYMS MapajiyieIbHBIMU TPOBOJHUKAMU C TOKOM.

3. Yto Takoe cuna JlopeHna? Onummre, Kak OHA BIMSAET HA ABMIKYIIMECS 3aps/Ibl B MArHUTHOM
nozne. [IpuBenure mpuMepsl NpuUMEHEHUs CUiibl JIOpeHIla B pa3iMyHbIX YCTPOMCTBAX, TaKUX KaK
AJICKTPOIBUTATEIH UIIA TEHEPATOPHI.

4. OOBSICHUTE TIPUHITUIT JICKTPOMAarHUTHON WHAYKIMH. Kakol 3KCIepuMeHT OBl MPOBEICH
Maiikinom @apageem aist ero noaTBepxkaAeHusA? ONUImTe, Kak U3MEHEHHE MarHUTHOTO MTOTOKA MOYKET
WHAYLIHPOBATH JJIEKTPUICCKUMN TOK B 3aMKHYTOM KOHTYE.

5. KakoBbl OCHOBHBIE (PAKTOPBHI, BIUAIOUIME HA BEIMYUHY HHAYIUPOBAHHOTO TOKa MPHU
ANEKTPOMArHUTHOW WHAYKOuU? OOCynuTe BIHMSHUE CKOPOCTH HM3MEHEHUsS MArHUTHOTO IIOJIS,
IJIOIIAM KOHTYpa M Yucia BUTKOB IPOBO/Ia HA BETMUYMHY HMHIYKIIMOHHOTO TOKA.

Cwmbici10BOI Moayab 2. BostHOBasi onTuka u ¢pusnka siapa
JlabopaTopnast pa6ora 10

1. OnummuTe OCHOBHBIE XapaKTEpPUCTUKU KojebaTenbHOro ABMkeHUsA. Kakue mnapamerpsl
OTIPEIEISIIOT IEPUO/, YACTOTY M aMIUIUTYy 1y KojeGanuii? Kak oHU B3anMOCBSI3aHBI MEXTY CO00i?

2. Yro takoe mpoctoil MasTHUK? OMNUIIUTE €ro0 OCHOBHBIE XapaKTEPUCTUKU U YCIOBUS, PHU
KOTOPBIX OH BBIMOJIHSET rapMoHUYeckue kosnebanus. Kak mepuon koimebaHUil mpocTOro MasTHHUKA
3aBUCHUT OT €r0 JJIUHBI U YCKOPEHUs CBOOOIHOTO MaieHus?

3. KakoBeI oTHuus MEXIy IPOCTHIM U (u3ndeckum MasTHukoM? [lpuBennTe mpumMepsl, Koraa
bu3NUeCKUil MasTHUK MOKET MCIOJIb30BaThCA IS 00JIee TOUYHBIX U3MEPEeHHH, U O0BICHUTE, KaK ero
nepuoj KojaeOaHUi 3aBUCUT OT MAacChl U paclpeieieHUsI MACCHI.

4. OObAcHUTE, KaK MOXXHO 3KCIEPUMEHTAJIBHO OINPEAENUTh Mepuoj KojeOaHUH MasTHHUKA.
Kakue pakTopsl MOTYT BAMSTH Ha TOYHOCTh U3MEPEHUM, M KaK MOKHO MUHUMHU3UPOBATH ATH BIUSH U 51
B dKCIIEpUMEHTE?

5. KakoBa poJsib CHIIBI TSDKECTH M YIPYTOW CHJIBI B KoJieOaTeNbHBIX cucTeMax? O0cynuTe, KaKk
3TU CHJIbl BJIMSIOT Ha JBMKEHUE MAasTHUKA U KaK OHU CBSI3aHBI C 3aKOHAMHU COXPAHEHMUS SHEPrUU B
KOHTEKCTE KoJIeOaH M.

JlabopaTopnas pabdora 11

1. Onummnre ypaBHEeHHME BOJHBI B OJHOMEPHOM ciydae. KakoBbl OCHOBHBIE IIapaMeTpBhl,
BXOJAIIME B 3T0 ypaBHeHUE? OObsicHUTE GPU3NUESCKUI CMBICI aMILTUTY /b, ATUHBI BOJHBI M YaCTOTHI.

2. KakoBa cBs3p Mexay dHeprueil BomHbl W e€ ammumtynoi? I[lpuBemute QopmMyibl s
BBIYHMCICHUS SHEPrUM YHpYrod BOJHBI M OOBSICHUTE, Kak 3Ta HHEPrus pacupenensercs B
IIPOCTPAHCTBE.

3. YUro takoe unTepdepeniusa BonH? [IpuBeaure npumepsl sBIeHUH HHTEpDEPEHIINN, KOTOPBIE
MOXHO HaOmojate B mpupone. Kak wmHTepdepeHIns BIUsSET HAa XapaKTEPUCTUKHU 3BYKOBBIX WU
ANEKTPOMarHUTHBIX BOJIH?

4. OOwBsicHUTE, 4YTO TaKo€ CTOsSYME BOJHBL. Kak oHM (GOpMHPYIOTCS M KaKHe YCIOBHS
HeoOXoauMbl Juid uX oOpasoBaHus? IlpuBenauTe mpuMepsl CTOSYMX BOJH B Pa3IMYHBIX Cpenax
(HampuMep, B CTPyHE WJIHA B BO3yXE).

5. OnummTe OCHOBHBIE CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH. KakoBa MX CKOPOCTh B BAKyyMe€ U
KaK OHa U3MEHSETCs B pa3nuuHbIX cpeiax? OOBsICHUTE IKATY 3JIEKTPOMarHUTHBIX BOJIH U TP UBEAUTE
IPUMEPBl PA3IUYHBIX TUIIOB BOJIH (PaJUOBOJIHBI, BUJWMBIA CBET, PEHTI€HOBCKHE JIyuHl) U HX
IIPUMEHEHU.



JlaGoparopunas padora 12

1. Uro takoe mHTepdepeHus cera? ONuImmre SKCIepUMeHT ¢ AByMs mienssmu FOura. KakoBbl
yCIIOBUSL ISl HAOMIOACHUS HMHTEp(EepPeHIIMOHHON KapTHHBI U KaKue MapamMeTpbl BIUSIOT Ha e€
XapaKTepUCTHKU (HAIpUMeEp, PACCTOSHUE MEX/Ty LIESIMU, JUTMHA BOJHBI cBeTa)?

2. O6bsacHuTe sBieHue qudpaknuu ceera. KakoBa pasHuiia Mexxay Audpakiueil B y3Kou ean
u audpakuueit B pemerke? [IpuBenute mpumepsl MPaKTUUYECKOTO MPUMEHEHUs AU(GPaKIIMOHHBIX
PELIETOK B CLIEKTPOCKOIHH.

3. YUro takoe aucnepcus cBera? OObICHUTE, KaK JUCHEPCUs] IPUBOIUT K 00pa30BaHUIO CIIEKTpa
IIpU MPOXO0KJIEHUH CBETA uepe3 nNpu3My. Kak 3aBUCHUT yrou mpesioMIIeHUs OT JUTMHbI BOJIHBI CBeTa?

4. OnummTe sBIEHME Mojsgpu3anuu cBera. Kakue MeToapl CYLIECTBYIOT JUIsl MOJIYYEHUs
MOJISIPU30BAHHOIO0 CBETa (HalpuMep, OTpa)keHHe, MPeIoMJIeHUE, HCIOJIb30BaHUE MOJISIPU3aTOPOB)?
Kak nonsipuzanus BivsieT Ha BOCIPUATHE CBETA YEJIOBEUECKUM I1a30M?

5. Kak unTepdepenius u nudpaxius CBsI3aHbl MeXAy coboii? [IpuBeauTe mpuMepsl sIBJICHHI,
rae 06a s dexTa mposBIIOTCS OJHOBpeMeHHO. Kak OHM MCTIOJIB3YIOTCSI B COBPEMEHHBIX ONTHYECKUX
TEXHOJIOTHSIX (HallpuMep, B ONITUYECKUX (PUITBTPaX MM YCTPOUCTBAX JUI YIIPABICHUS CBETOM)?

JlaGoparopunas padora 13

1. Yro Takoe temnoBoe uznydeHue? Omummte 3akoH Ctedana-bonpiMana 1 3aKOH CMEIICHUS
Buna. Kak 3T 3aK0HBI CBsI3aHBI C TEMIEPATYpOH Tejla U ero u3iyyeHuem?

2. O6wsacauTe BHemHMH poToddhdexT. Kak oH moaTBepkIaeT KOPIyCKYJISPHYIO IPUPOTY CBETa?
Onummre HKCHEPUMEHT, KOTOPBIM JIEMOHCTPUPYET BHEMHUNW (GOTOIPPEKT, W YKKUTE, Kak
U3MEHSIOTCS HabJroAaeMble pe3ysIbTaThl IPU M3MEHEHUH YaCTOThI 1AIA0LIEro CBETA.

3. 3anummre ypaBHeHUe OWHIUTeWHa Ui BHemHero ¢oroaddexkra u 0OBICHUTE €ro
¢uznueckuii cmpica. Kak 3T0 ypaBHEHUE CBSA3bIBAET dHEPruio GoToHa ¢ pabOTOM BBIXOJA AJIEKTPOHA
u3 Meraja?

4. Yro takoe >¢pdext Komnrona? Onummre 3KCIEpUMEHT, MOATBEPKIAIOIMNN 3TOT Y3PdeKT, u
00BSICHUTE, KaK OH JEMOHCTPUPYET B3auMOJeicTBUe cBeTa ¢ MaTepuel. Kak m3MmeHstoTcs uiMHa
BOJIHBI ¥ 9HEprus (POTOHOB MPH pacCestHUU?

5. KakoBbl NpakTUUECKHE MPUMEHEHHUS SBICHUN TEIUIOBOIO H3JIYyYE€HHUs, BHEIIHETO
dororpdexra m sdpdexra Kommrona B coBpeMeHHOU Hayke W TexHuke? [lpuBeaurTe mpumepb
TEXHOJIOTMH MJIM YCTPOWCTB, OCHOBAHHBIX Ha 3TUX (PU3MUECKUX NMPUHLIUIIAX.

JlaGoparopunas padora 14

1. Yro Ttakoe BoiHOBas GyHKIHS B KBaHTOBOW MexaHuKke? OObsicHUTE ee (PU3M YECKHIT CMBICT 1
KAaK OHA CBS3aHa C BEPOSTHOCTHBIM ITOJXOA0M K OIIMCAHUIO COCTOSIHUS YaCTHL.

2. OnummTe OPUHLHUI CYNEPHO3ULUN B KOHTEKCTE KBAHTOBON MexaHMKU. Kak OH BiuseT Ha
MOBEJCHUE YaCTUILl U CHUCTEMbI, M KaKH€ SKCHEPUMEHTHl (HampuMep, OMNbIT C JBYMS LIEISMH)
WJUTFOCTPUPYIOT 3TOT IPUHIAI?

3. UYrto Takoe KOpPHYCKYJSpHO-BOJIHOBOM ayanu3m? IlpuBenute npuMepbl, KOTOpBIE
JEMOHCTPUPYIOT BOJHOBBIE CBOMCTBA YAaCTHIl, TAKUX KaK dJIEKTPOHBI HIM GOoTOHBI. Kak 310 siBIeHHE
M3MEHSIET Hallle IOHMMaHUE IPUPO/IbI CBETA U MaTEpUn?

4. O6wscHUTE MpUHLIKT HeonpeneneHHocTu ['eiizenOepra. Kak oH orpaHn4yrBaeT BO3MOKHOCTh
OJIHOBPEMEHHOI'0 M3MEPEHMs ONPEACICHHBIX Map (U3MYECKUX BEJINYMH, TAKUX KaK IOJIOKEHUE U
WMITYJIbC YaCTULIBI?

5. Uro Takoe onepaTop B KBaHTOBOW MexaHuke? OOBsICHUTE, KaK OTepaTopbl UCIIOIB3YIOTCS IS
ONMCAaHUsI W3MEpeHUH M (usnueckux BenuuuH. [IpuBenuTe NpUMeEpsl ONEPaTOPOB, TAKUX Kak
OIIEPaTOp MOJIOKEHUS M OIIEpaTOp UMITYJIbCA, U UX POJIb B KBAHTOBOM OIMCAHUU CUCTEM.



JlaGoparopnas padora 15

1. Uro Takoe paaroakTHBHOCTH? OMUIIATE OCHOBHBIC THUITHI PAIMOAKTUBHOTO pacmaja (abda-,
Oera- ¥ ramma-pacraj) U IpUBEIUTE MPUMEPHI U30TOMOB, KOTOPBIE MOABEPKEHBI KAKIOMY U3 ITHX
TUTMOB pacnaja.

2. OObacHUTE 3aKOH paavoOaKTUBHOro pacrnaga. KakoBa ¢usnueckas HMHTepHpeTanus
MOJIOBUHHOTO MEPUO/Ia, U KaK OH CBS3aH C BEPOSATHOCTHIO pacnaja aTOMHOTO siipa?

3. Yto Takoe spepHble peakuuu? ONMUIIMTE OCHOBHBIE BUJBI SIEPHBIX pEaKkLUi (Hampumep,
JIeIEHUE U CHUHTE3) U MPUBEAUTE IPUMEPHI, I'JIe OHU MPOUCXOAST (HallpuMep, B SAEPHBIX pEaKTOpax
WJIY 3BE3/1aX).

4. Yro Takoe aneMeHTapHble yacTHIbl? IlepeuncnuTe OCHOBHBIE THIIBI 3JIEMEHTAPHBIX YaCTH I
(pepmuoHBI 1 6030HBI) U OOBSICHUTE UX POJIb B CTAHAAPTHON MOJIEIH (DU3HKH YACTHII.

5. KakoBbl mocnencTBUs paMOaKTUBHOIO pacmaja s >KMBBIX OPTaHU3MOB U OKpY:KaroIei
cpenpl? OOCyIuTe MEXaHNU3MbI BO3CHCTBUS U METO/IBI 3alIUTHI OT PaAMOAKTUBHOI'O U3ITYYEHUS.

BOITPOCHI UIA TIOATOTOBKH K OK3AMEHY

1. duU3MUECKUEe OCHOBBI KJIACCUYECKOM MexaHWku. KuHemarnka MarepuaibHON TOYKH.
Cxopoctb. Yckopenue. TaHTeHITMaIbHOE U HOPMaJIbHOE YCKOPEHHE.

2. Kunemarndeckne XapakTEpHCTUKH BpPAlaTEIbHOTO JBHMKEHUS. AOCOIIOTHO TBEpIOE
Teno. YTJIOBOW MyTh, yIIOBasi CKOPOCTh. [lepros oOpaleHus u ero CBS3b C Y4aCTOTOW OOpaIieHus 1
YTJIOBOM CKOPOCTHIO. YTJI0BO€ ycKopeHue. CBS3b YIIOBBIX U INHEHHBIX BEIMYUH.

3. Kunematuka. ®@opmMynbl A IyTH, CKOPOCTH, YCKOPEHHUs, UIi PABHOMEPHOIO H
PAaBHONEPEMEHHOTO IOCTYIIATEIbHOTO IBUKEHHSL.

4, Junamuka. [1epBroiii 3akoH HetoToHa. IHepiinalibHbIE CHCTEMBI OTCYETA.

ITonsTue cunel u Maccel. Bropoit u tpetuii 3akoHsl HeroToHa.

S. JlnHamuKa BpamareabHOro ABUKEHUS TBEPAOTO TENA.

6. Mexanunueckast padora. MomHocts. KoHCcepBaTHBHBIE U AU CCUTIaTUBHBIE CHIIbL. PaboTa
ynpyroit cuiibl. PaboTa B 11osie Cujbl TATOTEHHUSL.

7. DOHeprus - eauHas Mepa pa3InyHbIX (OopM JBHMKEHHS MaTepuu. MexaHuueckas

sHeprus. CBsA3p M3MEHEHUS KMHETHUYECKOW 3HEpPruM Teja ¢ paboToll MPHIIOKEHHBIX K HEMY CHIL
Kunernueckas sHeprus BpalaoLErocs TBEPAOIo Tela.

8. Mexanuueckass dsHeprus. IloTeHnuanbHas »Hepruss Tena B IOJ€ TACOTEHUS.
[TorenumanbHass ~ sHeprus ynpyroil nedopmanuu. I'paduueckoe mpencraBieHue NOTEHLIUATBHON
SHEPruM NP MOMOIIM MOTEHIUATBHBIX KPUBBIX.

9. 3aKoHEBI COXpaHCHHUA U UX POJIb B (1)I/ISI/IKC. 3aKoHBI COXpaHCHHUA UMITYJIbCA, MOMCHTA
HUMITYJIbCA, MEXaHHUYECKOH 9HCPIruHu.
10. MOJ’IGKy.]'IprHO - KHHCTUYCCKOC U TCPMOJINHAMUYCCKOC OITMCAHUEC MAKPOCKOIMUYCCKUX

cucreM. (OcHOBHOE YpaBHCHUEC MOJICKYJIAPHO - KHHETHYSCKOM TECOpHUHN IJid OaBJICHHA. I'azoBrIC
3aKOHBI KakK CJIC€ICTBHC OCHOBHOI'O 3aKOHa.

11. DJIEeMEHTBI KJIACCUYECKON CTaTHCTUKHU. PacmpeneneHne MOJIEKYJ UEAIBHOTO ras3a Mo
CKOpOCTSIM U 3HeprusiM. CKOpOCTH ra30BbIX MOJIEKYJI U UX ONBITHOE ONPEAEIICHHE.

12. WneanbHpiii Ta3 B mone TaroreHus. bapomerpudueckas Qopmyna. Pacnpenenenue
BonpiiMana 1mo moTeHuaIbHBIM SHEPT USIM.

13. ®u3nyecKue OCHOBBI TepMOAMHAMHUKH. TepmonnHamuueckass cucrema. llonsarue o
paBHOBecun. OOpaTMOCTh U HeoOpaTuMocTh. PaboTa B TepMOIMHAMUKE.

14. [TepBoe Hauano TepmoaunHamuku. TernoémkocTts. CBsizb Cp u Cv.

15. Crenenu cBoOoapl. Pacrpenenenue sHepruu Mo creneHsM cBoOOIbl. BHyTpeHHss
SHEPrusi UJCAIBbHOIO rasa.

16. HanpaBieHHOCTP  caMONpPOU3BOJBHBIX  HIPOLIECCOB B 3aMKHYTBIX  CHCTEMaXx.

TepMOI[I/IHaMI/I‘{eCKaH BCPOATHOCTb. 9HTpOl'II/I}I 1 €€ CTaTUCTUYECKUI CMBICI.



17. Outponusa. CBs3b SHTPONHUHU C TEPMOAMHAMUYECKUMHU BeluYMHaMu. BTopoe Havano

TEPMOAVHAMUKH.

18. WN3o0xopHbIil 1 n300apHbIi npouecchl. [I[puMeHeHre K HUM NEepBOro U BTOPOro Havaj
TEPMOAVHAMUKH.

19. W3otepmuueckuil u anmabatudeckuil mporecchl. IIpuMeHeHHMe K HUM NEpBOrO U
BTOPOI'0 3aKOHOB TEPMOJIMHAMUKHU.

20. [ukn Kapro. KoaddumueHnT mose3Horo aeicTBUs U1eaIbHON TENIOBOM MAITUHBI.

21. OddexTuBHBIN pagnyc MosieKyl. YUCIO CTOIKHOBEHUH U CPEAHsI AJIMHA CBOOOIHOT O
npoOera Mojekyi. Bakyywm.

22. SBnenne  mepeHoca B rasax. HampaBieHHOCTP  IpOLIECCOB  IEpEHOCA.
OKCIIepUMEHTAJIBHBIE  3aKOHBI SIBJICHMI ITepeHoca.

23. MonekynapHo - KHHETHYECKas TpPAaKTOBKAa SBJIEHHsS II€PEHOCA. 3aBHMCHUMOCTH
KOA(pQUIIMEHTOB IepeHoca OT MapaMeTPOB COCTOSHUSL.

24, Peanbuble rasel. YpaBHeHnue Ban-nep-Baainbca.

25. DJEeKTpOoCTaTHKA. 3aKOH COXpaHeHus 3apsana. 3akoH Kynona

26. ITorox Bexktopa D. Teopema I'aycca m €€ IpUMEHEHHE K BBIYUCICHUIO IOJEH
PaBHOMEPHO 3apsHDKEHHBIX OECKOHEYHO JITMHHOTO IIMJIMH/IPA U cepsl.

217. Teopema I'aycca u €€ NpUMEHEHHME K BBIYMCICHHIO TOJI PAaBHOMEPHO 3apsDKEHHBIX
IIJIOCKOCTEH,  ABYX NapajlUIeJIbHBIX INIOCKOCTEN.

28. Pabora cun amekTpocraTMdeckoro Tmoys.  TeopeMa O IUPKYJSIIAM  BEKTOpa
HaIPSHKEHHOCTH  DJIEKTPOCTATHYECKOTO MOJIS.

29. [lorenuuanpHass d3Heprus 3apsga B dJeKTpocTaTHdeckoM moze. IloreHumai.
OKBUNOTEHIMAIbHBIE MTOBEPXHOCTU. CBSI3b MEXKAY HAIPSDKEHHOCTHIO U TOTEHIIUATIOM.

30. [TpOBOIHUKM B 3JIEKTPUYECKOM IOJE. DJIEKTPOEMKOCTb KOHJIEHCATOpa. OHEprus
3apsDKEHHOI'0 IIPOBOJIHMKA, KOHJEHCATOPA. DHEPIUs 3JIEKTPOCTaTUYECKOT O MOJIS.

31. DJIEeKTpUYECKNM TOK. TOK MPOBOJAMMOCTH M YCJIOBHS €ro cymecTsoBanus. Cuia Toka.
ITnotHOCTE TOKA. [TOHATHE O CTOPOHHUMX CHJIAX.

32. OJIC wucrounuka Ttoka. Ilagenue HampspkeHus. 3akoH Owma (MHTerpajgbHas u
muddepennnanbaas  Gopma 3amucH ).

33. MarnuTHoe mojie U ero XapakTepucTHKU. ['paduueckoe m300pa’keHHME MarHUTHOI'O
OJIAL.

34. 3akoH buo-Caapa-Jlamnaca. MarHutHoe mosie MPSAMOJMHEMHOr0 TOKa. MarHuTHOe
I10JIE KPyTOBOI'O TOKA.

35. Teopema 0 HMPKYJIAUUHA BEKTOPA UHAYKIIMUM MAarHUTHOT'O NOJIsA. 3aKOH MTOJIHOTO0 TOKa U
€ro NPUMEHEHHE K pacyeTy MarHUTHOTO 110J1sl OECKOHEYHO AJTMHHOIO COJIEHOU A U TOPOUIA.

36. JleiicTBe MarHUTHOIO MOJIs HAa TOK. 3aKkoH Amrepa. KOHTyp ¢ TOKOM B MarHUTHOM
noJe.

37. Cuina Jlopenna. JIBuKeHHE 3apsHKCHHOM 4acTULBI B OAHOPOJHOM MAarHUTHOM IIOJIE

(0=90°). [IBu>keHue 3apsHKEHHON YacTUIBI B OJHOPOJHOM MarHUTHOM moiie (yroia Mexnay v u B He
pased 90°).

38. Cuna JlopeHua. /[BuxeHue 3apspKeHHONW 4aCTHIBl B COBMEIIEHHBIX JEKTPUUYECKOM U
MarHuTHOM noJisiX. DpdexT Xoa.

39. [ToTok BekTOpa MaruuTHOM MHAYKIMU. [loTOKOCHIEIIEH E.

40. Pabota o nepemenieHno IPOBOAHNUKA M KOHTYPA ¢ TOKOM B MArHUTHOM I10JI€.

41. SABnenune anextpomMarautHoi nuaykuuu. Ilpupona 3/1C unaykuun. 3akon dapanes.
[IpaBuino Jlenna. Toku @yxko.

42. SIBnenue caMouHyKI UK. MHIYKTUBHOCTb. SIBIeHNE B3aMMHOM HHYKIUK. B3aumHast
MHJyKTUBHOCTb. DHEPTH I MATHUTHOTO MOJIS.

43, MaruuTtHble CBOICTBa BelIEeCTB. BekTop HaMarHMYeHHOCTH. CBSI3b MarHUTHOMU
BOCIIPUMMYHMBOCTH U MArHUTHOW IIPOHULIAEMOCTH.

44, MaruuTHble MOMEHTBHI 3JIEKTPOHOB U aroMoB. CBoOMCTBa JMaMarHeTMKOB U

napamarietukos.. [Ipuposa tuamaraeTnama u mapaMarHeTusa.



45, CroiictBa  ¢eppomarHeTukoB. Touka Kropu. MarHuTHbIN TUCTEPE3HC.
MaruuToMsarkue M MarHUTOXKECTKUE MaTepuallbl.

46. Konebanus. Omnpeneneane m  knaccudukanus. [apmMoHmveckue  KojeOaHUs
CxopocTtb u yckopenue. [Ipy>KMHHBIN MasTHUK.
47. 3amaua o  MaremarudyeckoM U ¢usuueckom  MastHuke. CoOCTBEHHBIE

AJIEKTPOMarHUTHbIE KojeOaHUs B MJA€aIbHOM KOJeOaTelIbHOM KOHTYpe. DHEprusi rapMOHHYECKOI0
ocLUIUIATOpa (MEXaHUYECKHUE U AIEKTPOMAarHUTHbIE KOJIEOAHHUS).

48. CrnoxxeHHe TapMOHUYECKUX KOJeOaHWN OAMHAKOBOT'O HAIMPABIICHUS C OJUHAKOBBIMU
YJaCcTOTAMHU.
49, ClokeHue TapMOHHUYECKMX KOJeOaHMl OJMHAKOBOTO HAINpaBJICHUS CO ClIeTKa

OTIMYAIOUMMHUCA 4acToTaMu. buenms. CrokeHuHe B3aMMHO TNEPHEHAMKYJISPHBIX  KOJICOAHUM.
durypsl Jluccaxy.

50. 3aryxarmnme MeXaHUYeCKHUe U JIEKTPOMarHuTHbIe Konebanus. JuddepeHnuansHoe
YpaBHEHHE 3aTyXalOUIMX J3JIEKTPOMArHUTHBIX KOJICOAaHWMU, €ro pemeHue U aHalu3. 3aTyXarolme
KojeOaHus. XapaKTEepUCTUKU 3aTyXaHUsI KOJIeOaHU .

51. Boinyxnennsie konebanus.  [luddepeHnuanbHoe ypaBHEHHE M €r0  peIIeHHeE.
Pesonanc.
52. Bonnsbl. [IpogosibHbIe W MONEPEYHBIE BOJIHBI. YPAaBHEHUE MIOCKOW TapMOHUYECKOU

BOJIHBI M ero aHanmu3. CKOpOCTb pacnpocTpaHEHHs BOJIHBL. BonHOBoe — ypaBHeHHE. DHeprus
BOJIHOBOT'O JIBMKEHU . BekTop YMmoBa.

53. Crostune BonHbl. Konebanus crpynsl. [loHsATHE O KBaHTOBAaHUH.

54. Nnen Makcsemna. BuxpeBoe anexkrpuyeckoe noiie. Ilepsoe ypaBHenue Makcpesa.
Toku cmemienus. Bropoe ypaBHenue Makcsesuta. [lonnas cucrema ypaBHeHui Makcsena.

55. [Ipenckazanue teopueir MakcBemia 3J€KTPOMAarHUTHBIX BOJH. DJIEKTPOMAarHUTHBIE

BOJHBI M ux cBoucrBa. Bekrop IloiinTuHra. Illkama snekTpoMarHUTHBIX BOJH. M3inydenue
AJIEKTPOMArHUTHBIX BOJTH. B3anMoieiicTBHE AIeKTPOMAarHUTHBIX BOJTH C BEIIIECTBOM.

56. OnTuka. MUatepdepenius ceera. Odmiee ycinoBue HaOMIOACHUS UHTEPPEPESHITMOHHBIX
MakCUMYMOB U MUHUMYMOB. HTepdepennns cBeta. ['eomerpuueckass pasHOCTb xona. OnTuyeckas
Pa3HOCTH XOJa.

57. WNnrtepdepenunss B TOHKMX IUIeHKaX. [loJlockl paBHOW TOJIIMHBI U PaBHOTO
HaKJIOHA.

58. Hudpakius ceera. [Ipuanun [olirenca-Openenst. Merox 300 Openens. Audpakmus
OT OJHOM IIEIIN.

59. Hudpakuus ceera. [udpakumonnas pemerka. Judpakius peHTTeHOBCKUX JIydeil.
®opwmyna Bymnsda-bparra.

60. [Tonspuzauust cBera. 3aKoH Mantoca. ®opmyna bprocrepa. JIBoitHoe
nyyenpenomieHue. SABnenue quxpousma. [lonspusarop u ananusarop.

61. KBanToBas ontuka. DOTOH U €ro XapakTepUCTHKU.

62. TerioBoe usnydeHue. XapaKTEPUCTUKH JIyYEUCITyCKATEIbHOM, ITOIJIOIIATEIbHON U
OTpaXKaTeIbHON CIIOCOOHOCTH Tell. AOCOMIOTHO YepHoe Tenno. 3akoH Kupxroda.

63. 3aKOHOMEPHOCTH  M3Iy4eHHs] aOCOIIOTHO depHoro tena. 3akoHsl Credana -
bonsnmana n Buna.

64. ®oroaddext. 3akonsl porodrddexra. Dopmyna DitHIITEIHA.

65. Mopenu aroma. Maes ne-bpoiinsa. KopnyckyiasipHO-BOJHOBOW Ayaan3M MaTepuH.

66. CootHomenue HeonpeneneHHocreit Ieitzendepra. Bomnosas ¢ynkmnus. Ee cBoiictBa
U HOPMHPOBKA.

67. VYpaBuenue Ilpenunrepa Uil CTallMOHAPHOI'O COCTOSHHUA. 3ajaya O CBOOOJAHOM
AJEKTPOHE.

68. 3amaya 00 3JEKTpOHE B OCCKOHEYHO TTyOOKOM moTeHIuanbHOU sime. CoOCTBEHHBIS
byHKIMU. BeposTHOCTH HaXOKAEHUS AIEKTPOHA B Pa3IMYHBIX MECTax sIMbl. TYHHEJIBHBIN 3 QQEKT.

69. 3amaua 00 dJeKTpoHE B OECKOHEYHO TIJIyOOKOW MOTECHIMaNbHOW siMe. KBaHTOBO-

MEXaHUYECKad TCOpHA aToOMa BOJOpOaaA. KBanToBanue OHCPIrum. I'maBHOE KBAaHTOBOE YH CJIO.



70. KBaHTOBaHME OpOMTAIBHOIO MOMEHTa MMIyJbca. OpOUTaNbHOE KBAHTOBOE YHCIIO.
IIpocTpancTBEHHOE KBaHTOBaHUE. MarHUTHOE KBAHTOBOE YHUCIIO.

71. CnuH 3nexTpoHa. CIMHOBBINT MarHUTHBIA MOMEHT 3JIEKTPOHA.

72. DHepreTu4eckuii CrekTp BoaopoJa. Jl03BOJEHHBIE COCTOSHUS,  BBIPOXKICHHBIE
cocrosHus. [ToTeHIManb! BO30YKIECHUS, MOHU3ALUH.

73. [IpuHuune! 3anonHeHus cocrosHuil. [lepuoanyeckas cucrema anementos J[.1.

74, MeHeneeBa

75. OcHoBBl (pu3MKM TBEpAbIX Ted. BO3HUKHOBEHHE HHEPreTHMUECKUX 30H TpHU
00pazoBaHUU KpUCTAJIIA.

76. 30HHass CTPYKTypa MPOBOJHUKOB, IOJYINPOBOJHUKOB, IUAJIEKTPUKOB. JleneHue
TBEPBIX TEJ HA IPOBOJHUKH, IOy POBOJHUKH, TUIIEKTPUKHU.

77. Du3rMKa METAIIOB. DHEPreTUYECKU M CIIEKTP JIEKTPOHOB B METAJIJIaX.

78. Oyukuus pacnpenenenus Pepmu-upaka u ee ananus. Pacuer sneprum depmu B
Merauie. [InmoTHoCTH COCTOSHUM.

79. DJEKTPOHHBIE CBOMCTBA METAJNIOB. DJIEKTPONPOBOJHOCTh METAIIIIOB. DOHOHBI.

80. CBepXInpoBOAUMOCTb. MarHuTHBIE CBOWMCTBA CBEPXNPOBOAHUKOB. [IpuMeHeHue
CBEPXIPOBOAMMOCTH B HAayKe U TEXHUKE.

81. [TonynpoBonuuku. CoOCTBEHHass MPOBOAMMOCTH MOJYNPOBOAHUKOB. [IpumecHas

MPOBOJIMMOCTh TOJTYNPOBOAHUKOB. [lomympoBOmHUKK p-THNA U nN-TUna. KOHTaKkTHbBIE SIBICHUS B
MOJIyIPOBOJTHUKAX, P-N-miepexoa. Buytpenuuit GpotodddekrT.

82. ®usuka sapa. OCHOBHBIC XapaKTEPUCTHKU spa. DHEPTHUS CBS3H SIIED.

83. OcCHOBHBIC CBOWCTBAa SACPHBIX CUI. PaanoakTUBHOCTh. 3aKOHBI PaJMOAKTHBHOTO
pacniaga. SlnepHele peakiuu.

METOAUYECKHE MATEPHUAJIBL, OIIPEJEJISIFOINUE ITPOLELY PbI
OLHEHMBAHUSA 3HAHUU, YMEHUU, HABBIKOB

Tekynmwii KOHTPOJIb (JOMMYCK K YK3aMEHY) OCYIIECTBIISACTCS TTOCPEIACTBOM ITOIBEICHUS HTOT'OB
JBYX MOJAYJBHBIX KOHTPOJIEH U Pe3yIbTaTOB TaOOPATOPHBIX paboT, UTO cOCTaBiseT (MakCUManbHO) 40
% HaKOMHUTEIBHBIX 0AJUIOB MO Kypcy. ECIM CTyA€HT He yI0BIETBOPEH UTOTOBOM OIICHKOW — OH UMEET
npaBo Ha noBbIeHue (10 6aIoB), YTO peanu3yeTcsi TECTUPOBAHMEM BCETO MPOHIEHHOTO Kypca.

Teopernueckass 4acTh MaTepuaia OIICHUBAETCS Ha MOIYJIbHOM KoHTpoine. Kaxnmeiii Ouier
cosiepkuT 10 TECTOBBIX BOIPOCOB, OTHOCSIIUXCS K H3y4YSHHOMY MOJIYJIIO.

[IpakTuueckas (J1abopaTopHas) COCTaBJSIONIAsS Kypca TakKKe OIEHMBACTCA IPU TOMOIIU
ouneros, cogepkanmx 10 TeCTOBBIX BOIPOCOB U cOOECeI0OBaHMUSL.

[TpoBepka OmiIeTOB (KaK MOIYJIBHBIX, TAK M MIPAKTHICCKUX ) TPOU3BOAUTCS HETIOCPESICTBEHHO B
ayJIUTOPHU U, 110 KIIF0YaM K OuieraM, B IPUCYTCTBUH CTYICHTOB.

[Tocne ornamenus: oeHOK (IO >KETaHHWIO CTYIEHTOB) OTBETHI BMECTE C OMJIETaMU BBIIAIOTCA
CTYJICHTaM ]ISl O3HAKOMIICHHUSI C OIIMOKaMHU.

DOx3aMeH 1o aucuuminHe «®dusuka» MPOBOAUTCA B KAYECTBE HMTOTOBOTO KOHTPOJS MAJs
OTIPEENICHUsI CTETIEHU TOCTHKEHUS YIeOHBIX IeJIeH 0 Y4eOHOM UCITUTIITHHE.

[lenpio SK3aMEHA SBJISCTCS BBISIBUTH W OICHHUTH TEOPETUUYCCKHE 3HAHUS U TPAKTHYCCKHUE
HaBBIKH CTYyJIEHTa B 001l MporpaMMe U3ydeHus yueOHOU TUCHUTIINHBI « DU3HKaY.

CTy#eHT MOOmyCKAaloTCs K cJade HK3aMeHa TOJNBKO TIOCIE BBIMOTHEHUS 2 MOIYJIBHBIX
KOHTpOJICH (B BHJE TECTOBBIX 3aJaHUI), JaOOPATOPHBIX padOT, MPETyCMOTPEHHBIX MPOrPAMMON, B
COBOKYIHOCTH 3TO COCTAaBIISIET JO9K3aMEHAIIMOHHBIN PeUTHHT, T.€. MakcuMyM 40% ot oOriero Oana.
B ciyyae HECBOEBPEMEHHOI'O BBINIOJHEHUS CTYyIEHTOM Tpaduka y4eOHOro Ipolecca, y HEro ecTbh
BO3MOXXHOCTh JIOC/Iaud y4eOHOro Marepualia, YTo JAcT €My JOIOJHHUTENIbHbIE Oaibl, BXOJAIIME B
JIODK3aMEHAllMOHHBI PEUTHUHT .

Borpockl, BEIHOCHMBIC Ha JK3aMEH, BBIJAIOTCS CTYJICHTAM HE MEHEe YeM 3a JIBa Mecsla Ji0
HK3aMeHa.



B mepuon moAroToBKM K SK3aMEHY MPOBOASTCS KOHCYJBTAIMU B COOTBETCTBUHU C rpapuKkoM
KOHCYJIbTallUd M paclucaHueM 3aHaATUi. Bo BpeMs KOHCyNIbTallMil IperojaaBarelib MHOPMHUPYET
CTYJIEHTa O COAEP KAHUU SK3aMeHa M MOPSAIKE €ro cayd, OTBEYAeT Ha BOMPOCH, TOBOJAUT IIEpeUeHb
HOPMAaTUBHOM M CIPaBOYHON JHUTEpPATyphl, KOTOPOM MOXKET IMOJb30BAThCA CTYIACHT MPU PEIICHUU
3ajad.

DK3aMeH MpUHHUMAETCs Mo OuiieTaM B 4achl M ayAUTOPHH, MPEAYCMOTPEHHBIE pacliCaHUEM.
Kaxxnpiii 6uier cogepKUT TpU TeOpeTHUYECKUX Bompoca. Bo Bpems sk3ameHa o011iee Ynuciao CTyICHTOB
B ayIUTOPHUH HE NIPEBBILIAET 5-U YENOBEK, a IPENO01aBATEIEH MUHUMYM 2.

OOmrast OlEHKa CTYIEHTY OOBSBISIETCS Cpa3y >K€ IMOCHe MPOBEPKH OTBETOB HA BOMPOCHI
sK3aMeHalnoHHOro Ouiera. Ilo pe3ynmpTaram 3K3aMeHa CTYJIEHT MOJY4YaeT OILEHKY HCXOIs U3
ocraBumxcs 60 % HaKOMUTEIbHBIX 0aJIOB.

Cucrema Hauuc/IeHHs1 0aJVI0OB IO TeKylIeMy KOHTPOJIIO 3HAHUM

MakcuMaabHO BO3MOXKHBIHN OaJlT 10 BHAY YIeOHOM pabOThI

CMBICTIOBBIC MOTYJTN Texymias arrecTamus
CoOecenoBanue HUroro

A TMK
(yCTHBIH O11poc)

Cwmbicsi0BOI MOayIb 1.
«OCHOBBI MEXaHUKH U 9 15 24
MOJIEKYJISIPHOH (PU3MKID)

CMbIC/10BOM MOYJTb 2.

«BoJsiHOBas OITHKA U 6 10 16
¢usuka sapa»
Uroro: 15 25 40

PACIIPEJEJEHUE BAJIJIOB, KOTOPBIE ITIOJTYYAIOT OB YYAIOIIUECHA

MakcuManbHOE KOJTHYeCTBO 0aJ1JI0B 32 TeKYIIMii KOHTPOJIb H CAMOCTOSITeTbHYIO MakcumanbHasi cymma 0aj10B
padory
IlepBHrIii cemecTp Texymuii | Ix3amen Bce Buasbl
KOHTPOJIb yueOHoil
JesiTeTbHOCTH
CMBICT0BO# MOy b Ne 1 CMBbIC/10BO#i MOAyJIb Ne 2
TIL|T2 | T3 | T4 | TS| T6 | T7 | T8 | T9 | T10 | T11 | T12 | T13 | T14 | TIS 40 60 100
2 |2 2 2 2 3 |3 3 3 3 3 3 3 3 3

ITpumeuanue. T1, T2, ... T15 — HOMepa TeM COOTBETCTBYIOIIUX CMBICIOBBIX MOYJIEN

CooTBeTCTBHE FOCY,HapCTBCHHOﬁ MIKaJbl ONCHHUBAHUA aKa,HeMI/I‘IeCKOﬁ YCIICBAaCMOCTH

CymmMma 6as710B 32 ITo rocynapcrBeHHoOM Onpenenenue
BCe BU/IbI y4eOHOi HKaJie
e TeJIbHOCTH
90-100 «Otauano» (5) OTJINYHO — OTJINYHOE BHITIOJTHEHHUE C
HE3HAYUTENbHBIM KOJMYECTBOM HETOUHOCTEN
80-89 «Xopotoy (4) XOpOIIO — B I[EJIOM ITPABUIBHO BBIIOJTHEHHAS

paboTa ¢ He3HAYUTEIBHBIM KOJHIECTBOM
o060k (10 10 %)

75-79 XOPOIIIO — B I[€JIOM MPABUJIIbHO BBITIOJIHEHHAS
paboTa ¢ He3HAYUTEIBHBIM KOJTMYECTBOM
omm60k (10 15 %)




CymmMma 6a1J10B 32 ITo rocynapcrBeHHOM Onpenesienune
Bce BU/IbI y4eOHOIi mKajie
JAesiTeJIbHOCTH
70-74 «Y10BIETBOPUTENBHO» (3) | YAOBIETBOPUTEIBHO — HETLJIOXO, HO
CO 3HAYUTENBHBIM KOJHMYECTBOM HEJIOCTATKOB
60-69 YIOBJIETBOPUTEIIEHO — BBITIOJIHCHUE
YJIOBJIETBOPSIET MUHUMAJIbHBIE KPUTEPUHU
35-59 «HeynoBieTBOpUTENBHO» | HEYJOBIECTBOPUTEIHHO — c
2) BO3MOYKHOCTBIO IIOBTOPHOH aTTEeCTAIlHH

0-34 HEYIOBJICTBOPUTEIHLHO —

¢ 00s3aTEIBLHBIM IIOBTOPHBIM U3YUYCHHUEM
JUCHHUIIJINHBI (BBICT&BJ'ISIGTCH KOMI/ICCI/IGI\/’I)




