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1. Ieap U 3aaa4u JUCHUNIUHDBI

eanb AMCHMIIMHBI:

- (popMupoBaHUEe TIPEACTABICHNA, TOHATUH, 3HAHUN O (YHIAMEHTAIBHBIX 3aKOHAX KJIACCHYECKOM
1 COBPEMEHHOUW (PM3MKH W HABHIKOB NMPUMEHEHUS B MPO(ECCHUOHATBHON NEATETLHOCTH (PU3HMUECKUX
METO/I0B U3MEPEHUM U UCCIIEIOBAHUA.
3agauu:

- U3YYCHHE 3aKOHOB MEXaHUKH, TEPMOJMHAMUKH, SJICKTPOMArHeTU3Ma, ONITUKH; aTOMHOU (DM3HKH;

- OBJIJICHUE METOJIaMU JIabOpaTOPHBIX HCCIIEI0BAHUN;

- BbIpabOTKa yMEHUH MO0 MIPUMEHEHHIO 3aKOHOB (PH3UKHU.

2 Mecto nucuumiimabl B cTpykrype OOII
JucuuminuHa sBIsSeTCS pas3AeaoM 0a30BOM AMCHUILIMHBI MPO(ECCHOHANIBHOIO LHUKJIA
muciumnH - (muka b.2.B.5.1 Maremarndeckuii ¥ €CTECTBEHHOHAYYHBIM 1UKI.  «Dusukay)
®denepalibHOIO TOCYAAPCTBEHHOTO 00pa30BaTENIbHOIO CTAaHJIApTa BBICIIETO MHPOGECCHOHATBLHOIO
o6pazoBanus (OI'OC BIIO) mno nanpasnennto noarotoku 230700.62 «I[Ipukitannas nHGpopMaTUKay.
®u3rka BXOIUT B 0a30BYI0 YaCTh MAaTEMaTUYECKOTO U €CTECTBEHHOHAYYHOT'O LIMKJIA B CTPYKTYpE
OOII. IlpenmecTBylOImUMH KypcaMu, Ha KOTOPBIX HENOCPEICTBEHHO Oa3upyercs IUCIUILIMHA
«(husuKa» SBISIOTCSA: IIKOJBHBIM Kypc (U3MKM M MaTeMaTWKH, BbICIIash MaTeMaTHKa, BEKTOpPHas
anredpa.

Kypc «dusuxm» sBisercss 6a30BbIM [JIs BCEX HANPABJICHUN IMOATOTOBKH MAaTeMAaTHYe€CKOI0
oOpazoBanus. OH MO3BOJIAET OOYYAIOIIMMCS MOJIYYUTh YI1yOJI€HHbIE 3HAHUS OCHOBHBIX (PM3UYECKUX
SBJICHUH, QyHJAMEHTAJIbHBIX OHATHH, 3aKOHOB KJIACCUUECKON U COBPEMEHHOW (PU3UKU U HABBIKH JJIS
yCHemHo mnpodecCHoHAIbHONW — JeATeIbHOCTH MW (WIM) MPOJODKEHUs MpodeCcCHOHATBHOTO
00pa3oBaHusl B MarucTparype.

MexaucuuninHapHble CBSI3U pa3fesioB M (MJIM) TeM JHCHUILIMHBI ¢ 00ecneYnBaeMbIMH
(mocs1eylOIMM#) JMCHUIIJIMHAMH

No | HaumenoBanue No Ne paznenoB maHHO¥M AUCHUIUIMHBI, HEOOXOUMBIX JIJIS
n/m | obecreunBaeMbIxX 13y4eHus obecrneynBaeMbIX (OCIEAYIOMIMX) TUCIUIUINH
(mocneayronmx) 1 2 3 4 5 6
JTUCLMILINH
1. MartemaTuka + +
2. Teopusi BeposiTHOCTH +

H MaTeMaTH4YeCKas

CTAaTUCTHUKA

3 Teopus cucrem u +
CHCTEMHBIH aHAJIN3

4 HNudpopmannoHnble +
CHCTEMBI M
TEXHOJIOTHH

5 BroruucianreabHbIe +
CHCTEMbl, CeTH U
TeJIEKOMMYHHUKAIIUU

3 TpeOoBaHusi K pe3yjbTaTaM OCBOEHHS AU CHHUILIMHBI
B cosokynnoctu ¢ apyrumu gucnuminHamMu OOIl gucuumiuba «®usukay obecrieynBaeT
(hopMupOBaHHE CICTYIONINX KOMIIETEHIIMN OaKataBpa:
- CIOCOOHOCTh MCHOJb30BaTh OCHOBHBIE 3HAHMS €CTECTBEHHOHAYYHBIX JUCLUIUIMH U
COBPEMEHHblE  HMH(QOPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE ~ TEXHOJOTMH B  Npo¢ecCHOHaIbHOU
nesrenpHocTH (OI1K-3).



3HATh: OCHOBHBIC 3aKOHBI MEXaHUKH, TEPMOJMHAMUKH, dJIEKTPOMArHETU3MA, ONTUKA U aTOMHOM
buzuky;

- IPUEMBI U HaBBIKH PEIICHUS MPUKIIATHBIX 3a/1a4 U3 Pa3IMUHbIX o0sacTer pu3ukm;

yMeThb: TPUMEHSTh 3aKOHBl (U3UKA W METOJBl TEOPETUYECKOTO U IKCHEPUMEHTAIHLHOTO
HCCIIEIOBAaHUS B MPUKIIATHON HHPOPMATHUKE;

- IPOBOJIUTD IKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS PU3NYECKUX SIBJICHUHN U OLIEHUBATH OTPEIIHOCTH
U3MEpPEHUH.

BJaJeTh: METOJaMU MCCIEIOBAHUM U AaHAJIU30M [OJYYEHHBIX PpE3yJbTaToOB, KYJIbTYpoi
MBIIIUICHHSI, CIIOCOOHOCTHIO K 0000IIEHNIO, aHAINU3Y, BOCTIPUATHIO HH(OPMAIIMK, TTIOCTAHOBKE LIETH U
BBIOOPY IyTEH €€ TOCTHXKEHUS.

- HaBblkamMu u mnpueMaMu penieHusT KOHKPETHBIX 3a/ad M3 PA3IUYHBIX oOmactel (Qu3ukw,
MIOMOTAIOUINX B JajbHEHIIEeM OCBauBaTh KYpPChl JIEKTPOTEXHUKHU, DJIEKTPOHUKU M CXEMOTEXHUKH, a
TaKke HA4YaJIbHBIMU TIPOBEICHUSI OSKCICPUMEHTAIBHBIX WMCCICIOBAHUM, PA3TUYHBIX (PU3UUECKUX
SIBJICHUH.

4 O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI
OO611ast TPYA0EMKOCTh AUCHUIIIIMHBI COCTABIISAET 4 3a4ETHBIX €JMHUI]

Bun yue6Hoit paboTbl Bcero uvacos / Cemectp
3aYETHBIX CIMHUIL 1
AyIMTOpHBIE 3aHATHUSA (BCEro) 42/1,4 42/1,4
B ToMm uucne: - -
Jlexuu 16/0,6 16/0,6
JlaboparopHo-nipakTuueckue padotsl (JIP) 26/0,8 26/0,8
Cemunapsl (C)
CamocrosiTesbHast padoTa (Bcero) 66/1,6 66/1,6
B ToMm uucne: - -
Pedepar 6/0,3 6/0,3
Kypcosas pabora - -
Jlpyeue 6uovi camocmosmenvHol pabomoi 60/1,3 60/1,3
Bun npomexyTouHo# arTecTanuu (3a4eT, 3K3aMeH) 3auer (0)
OO6mast TpyA0€MKOCTh Yachl 108/3 108/3
3a4ETHBIC €IMHUIIBI 3

Manuua COOTBETCTBUS KOMIIETEHIIMI 1 pa3aejion (TeM) AUCIUITIMHBI

HanmenoBanue pasnena | Beero acos Komnerennus CymMma KoMIeTeHIut
(TeMbl) TUCHUIUIMHBI OIIK-3

1. Beenenue 4 + 2

2. MexaHuka 14 + 2
3.MonekynspHas (¢u3nka 2 + 2

U TEPMOJMHAMHUKA

4.37eKTPUIECTBO u 16 + 2
MarHeTu3m




5. Ontuka 12 + 2
6. KBantoBas ¢usuka 2 + 2
3auer + 2

5. Conep:kanue QM CHUNIHHBI

5.1. Conep:xanue pa3iejoB IHCUUILIHHBI

Ne
/1

HaunmeunoBauue
paszzaena
TUCHUATUIUHBI

Conepsxanue pazzena

BBenenune

[Ipeamet dusuku. Metoapl GU3NIECKUX HCCIICTOBAHUM

MEXAHUKA

Kunematuka
Kunematuka [BWXEHHS MaTE€pUaJbHOW TOYKH B MPOCTPAHCTBE.
Cucrema otcuera U CUCTEMa KOOPIUHAT.

PaBHOMEepHOE M PaBHOYCKOPEHHOE JBUKEHUS. 3aKOHBI JBHKEHUS.
[lonatne ckopoctu U yckopeHus. lIpsMoianHeWHOE U KPUBOJIMHENHOE
nBukeHus. CKOpoCTb M yCKOpEHHE B KPUBOJMHEHHOM JBM)KEHHUU.
[Iepemenenue.

Kunematnka JBHKEHHMS MAaTE€pUaIbHOM TOYKM IO OKPYKHOCTH.
PaBHOMEpDHOE M PaBHOYCKOPEHHOE [IBH)KEHUE II0 OKPYKHOCTH.
3aBUCUMOCTh ~ yIJla W YIJIOBOM  CKOPOCTHM  OT BpEMEHU  Ipu
PAaBHOYCKOPEHHOM JIBKECHHM.

JAuHamMuka MaTepuabHON TOYKHU
3akonbl Hetorona. Busner B3aumonericteuii. Crita Bcemupnoro
tarotenus. Cuiia TsbkecTd U Bec Tena. Cuia TpeHUs U CHJIa yIPYyrOCTH.
Nmmynbe. 3akoH COXpaHEHHS UMITYJIbCa MaTepUAIbHON TOUKH U
CHUCTEMBI MaTepHAIbHBIX TOUeK. PeaktuBHOE nBrxkeHue. [1poGiemsr
OCBOEHHS KOCMOCA.
DHeprusi, BUJIbl MEXaHUUECKOW SHEPTHH. 3aKOH COXpaHEHUS SHEPTHHI

Koneoanus
[Tepuonnueckue MPOLECCHI. ["apmonuueckue KoJieOaHus.
XapaKTepUCTUKHU TapMOHHUYECKOTO KOJIeOaHMsI. JuHnamuka
FapMOHHMYECKUX KoJieOaHWU. SIBiIeHWME pe3oHaHca B TMPUPOJAE H
TexHUKe. MeXaHW4YECKHUE BOJIHBI. DJI€MEHTHI aKyCTHKH.

Cl'lelll/la.l'lbﬂaﬂ TEOPUHA OTHOCUTC/ILHOCTH

HpI/IHIII/IH OTHOCHUTCIBHOCTHU. HpI/IHHI/IH IMOCTOAHCTBA CKOPOCTH
ceta. [IpoctpancTBo-Bpems B kiaccuueckoil pusuke u B CTO.

MOJIEKYJISAP

HAS ®U3UKA

U TEPMOAU
HAMUKA

OO6mwme cBenenust o ctpoenur BemectBa. OcHoBHbIC nookeHust MKT.
[TonsiTue TemnepaTypsl.
DKCIIEpUMEHTAJIbHBIE Ta30Bbl€ 3aKOHBI.
Kuaitnepona.

SABnenus nepenoca. XXuakue n TBEpAbIEC Tena. ArperaTHble COCTOSHUS
BEILIECTBA.

VYpaBauenue MeHeneeBa-

IJIEKTPUYE
CTBO

ITocTosiHHOE AJEKTPUHYECKOEC 110JIE

SIBneHue anexkTpuzauuy. DIEKTPUUECKUN 3aps/] U €ro CBOICTBa.
Onpitel A.®. Nodde u P. Musukena.




n
MATHETHU3M

3akoH Kynona. Dnexrpuueckoe noje. XapakTepUuCTUKU
anekTpudeckoro nosst. Paboter M.®@apanes u JI.Makcsemna.

DJIeKTPUYECKUI TOK

Pab6oter A.W. Mannensmtama. Hocutenu 3neKTpudecKoro 3apsja.

Uctoununku Toka. JIeHCTBUS AIEKTPUUECKOTO TOKA.

XapaKkTepUCTUKHU AIEKTPUUYECKOro ToKa. 3akoH Oma.
DnexTpuyeckre Henu. 3aKOHbI [I0CJIE0BATEILHOTO U apauIeIbHOTO
COCTMHEHUS 1IeNU. DIEKTPUUECKUNA TOK B PA3JIMYHBIX CPElIax.
JlelicTBHE TOKA HA KUBBIE OPraHU3MBI.

MarHuTHbI€ SIBJIEHUSI

[Tocrositnubie MaruuThl. MarauTHOE 110J1€ 3eMIUu. MarHuTHOE T0JIE B
ConneuHoit cucteme u Bo BeeneHHOM.

Omnerter ['unsbepra, OpcTena , Ammepa.

MarnuTHOe Tosie u ero xapakrepuctuku. Cuira Amrmepa u cua
Jlopentia. DnexTpou3mMepuTeNbHBIC TPHOOPHI.

Onpitel Dapases. DnekTpoMarHuTHast HHAYKUKA. CaMOUHIYKIUS.
Tpanchopmatops. [Tonydenue u nepeaayda MEKTPUUESCKON SHEPTHH.
DKoJIorH4ecKHe NpoOIeMbl MOJYyYEHHS JIEKTPUUECKON SHEPTHH.

OIITUKA

PazButuHe B3rIs110B HA IPUPOLY CBETA.
JieMeHTbl reOMeTPUYeCKOi ONTUKH.
3aKOHBI OTPAXKEHUS U MIpesoMIIeHNs cBeTa. OnTuyeckue npubopsl.
3peHue.
BoJsiHoBBIE cBOlICTBA CBeTA.
Wurepdepenins u qudpakiys CBETOBBIX BOJIH.
Hucnepcus ceera. Ceer u 1BeT. L{Ber HeOa Ha 3emiie U Apyrux
IIaHeTax. DJIeMEHTHI CIEKTPAJIbHOTO aHAIM3a.
KBaHnToBbI€E CBOIICTBA CBeTA.
®dotonsl . DoTornexrpuueckuid 3hdext. OnbiTol Jlebenera.

ATOMHAA
OU3NKA

Crpoenne atoma
Oneitel  Pesepdopna. Crpoenume atoma. ATOMHBIE YaCTHUIIBL.
[lepuoauueckas cucreMa 3J1eMeHTOB MeHieneeBa
Du3nKa aTOMHOIO0 Apa
CocraB 1 XapaKTEepUCTUKU aTOMHBIX siiep. CaMOoNpou3BOJIbHBIN pacmia
YacTULIbl. DHEPrusl CBSI3U. Y JIeJIbHAs SHEPrusi CBA3U. PajloakTUBHOCTS.
3aKkOH paJMOAaKTHBHOTO pacnaza. SnepHele peakuuu. SnepHas
SHEpreTuKa, NpoOIeMbl SKOJIOTHH.

5.2 Paznennl U (MJIK) TeMbl JUCHUILIMHBI U BU/bI 3AHATHI

(TexHoJIOrnYecKasi KapTa)

Ne
/1

Tembl

Bcero ywacos AyIHUTOpHBIE 3aHITHS Camocr.
JEKIUH IIPAaKT. nabop. | paboTa
3aHATUSA paboThl

CEMECTP — 1*"

[E—

Bsenenue

8 2 - 2 4

Mexannka

28 6 - 8 14

MonexyinspHas
¢buzuka
TEPMOJUHAMUKA

4 2 ; ; 2




4. DNEeKTPUUECTBO u
MarHeTu3M

32 6 - 10

16

5. Onruka

24 6 - 6

6 ATomHas pu3uka

4 2 - -

dopma HUTOrOBOT'O
KOHTPOJIS

T depeHInPOBaHHBIN 3a4eT

5.3. JlaGopaTopHbIe 3aHATHS

Paznen

Tema 3pIHATHSA

Tpynoemk

OCThb
gacax

B

Bsenenue.

Jlaboparopubsiit  cemunap  Nel  «Teopus
ITOTPEITHOCTEN U3MEPEHUI»

2

Mexannka

1. JIaboparopnasi pa6otaNel N3yuenue 3axoHa
PaBHOYCKOPEHHOTO JBM)KCHHUSI.

2. Jlabopatopnas pabotaNe2 Ompenenenue
OCHOBHBIX KHHEMATHYCCKUX mapaME€TpoOB
(uccnenoBarenbckas paboTa)

3. JlabGopatopnass  pabotaNe3  IIpomepka
BToporo 3akoHa Hsiorona. I/ Hayuno
MCCIIEI0BATEINIbCKAs JTab0paTopusl.

4. JlaGoparopusiii cemurapNe2 JI/M «3amura
71a00paTOPHBIX PAdOT»

\S)

DNEeKTPUYECTBO U MAarHETU3M

1.JIaGoparopnas padota Ne 4
«DNEeKTPOU3MEPUTETBLHBIE TPUOOPHI U
aJIeKTpUYecKue Henu» (PpoHTAIBHO).

2. Jlaboparopnass pabGora NoS «IIpoBepka
3akoHa OMay (uccienoBaTeabcKasi padoTa)

3. JIaboparopnas padora Ne6 « [IpoBepka
MOCIIEIOBATEIHLHOTO U MMapauIeIbHOTO
COCAMHCHUA ITPOBOAHHUKOB»
uccaenoBaTeNnbCckas pabora

4. JTaboparopnas padota Ne7 «OnbIT Dpcrenar
(uccnenoBarenbckas paboTa)

5. Jlabopatopnas pabotra Ne8  «OmbITHI
®dapanes» (uccienoBarenbckas padoTa)

Onruka

1. JJaGoparopuas padota Ne8«3yuenue
3aKOHOB IpeJIOMJICHUs cBeTa OnpereneHne
ko3 puimenTa mpesoMIIeHUsT CTEKIITHHOM
MJTACTUHKHY (MCClenoBarenbekas paboTa)
2.JIabopatopnas pabota Ne9 « Ilomyuenue
n3o0paxeHus B uH3ax. OnpeneneHue
IJIaBHOTO (POKYCHOTO PaccTOSTHUS coOMparoieit
Y pacCeHBarOIIEH JTMH3Y. (MCCIIeI0BATEIbCKAS
pabora)

3. UroroBoe naboparopuoe 3anstue /U1
«3amuTa J1ad0paTOpHBIX PadoT»

6. CamocTosiTesibHasi paboTa CTyleHTOB
6.1. CamocTosiTeIbHAsI padoTa CTYAEHTOB 10 MOAT0TOBKE K NPAKTUYECKUM M CEMUHAPCKUM

3aHATUAM




Ne Yuciao
Heje Copep:xanue 4acoB Kontpoasb
JIH
1 2 3 4
1 | 1. Usyuenne JIk. Ne 1, Ne2 u nx o6paboTka. 2 CamocrosTenbHas
2 pabora Nel
1. Uzyuenue JIk. Ne3 u ee oOpaboTKa. CamocrosTensHas
2 pabota Ne2
2 2. . IlogroroBka k cemuHapy Nel
. 2 BeicTynienune Ha
3. OdopmiieHue oT4€Ta [0 CEMUHAPY
CEeMHHape.
1. Uzyuenue JIk. Ne4 u ee oOpaboTka. 2 CamocrosTenbHas
3 2. IloaroToBka k y1a0.padote Ne 1. 2 pabora Ne3
3. Opopmienue oTuéTa no nab.pabore Homyck k pa6.Nel
1.13yuenne JIk. No5 u ee o6paboTka, 2 CamocTosTenbHast
4 2 IloaroroBka k nad.padore Ne2 2 pabota Ne4
3. [loaroroBka BBICTYIUIEHHUS 110 3auTe jal.pao. 2 Homyck k pa6.Ne2
1.13yuenne JIk. No6 u ee 06paboTka 2 CamocrosTenpHas
5 2. IloaroToBka k s1a0. padote Ne 3. 2 pabora Ne5
3. Odopmiienue otuéra 1o J1ad.padbore Homyck k pa0.Ne3
1.13yuenue JIk. Ne7 u ee 06paboTka CamoctoaTenbras
2 pabota Neb
6 | 2. [loarotoBka k cemuHapy Ne2.
N 2 BeicTyruienne Ha
3. Odopmiienue otuéra 1o y1ad.padbore
CEeMHHape.
7 1. [ToaroToBka k y1a6. padote Ne 4. 2 Homyck k pa0.Ned
2. Odopmiienne oT4€Ta o jgabd.padore 2 3ammTa y1a0.pad.Nod
2 1.ITosropenue JIk. Ne6 2 Jlomyck K pa6.Ne6
2. Moaroroska k nab.padote Ne5 2 SammTa 120.pab.Ne6
9 1. IlogroroBka k 1a6. padote Ne 6. ; 231;113::; i%aeii\ég;o 6
2. Odopmiienne oTu€Ta mo jgad.padore m pab-Ae
1. Usyuenue JIk. Ne9 u ee o6paboTKa. 2 Homyck x pad.Ne6
10 | 2. IToaroroBka k y1a6. padore Ne 7. 2 3autura 1a0.pad. Ne6
3. Odopmiienue otuéra 1o y1ad.padbore 2
1. Uzyuenue JIk. Nel0 u ee oOpaboTka. ) Jlomyck k pa6.Ne6
11 | 2. [logroToBka k na6.padote Ne §
.. 2 3ammTa 51a0.pad.Neb
3. Odopmiienue otuéra 1o J1ad.padbore
1.13yuenue JIk. Nell u ee o6paboTka, 2 Homyck x pa6.Ne6
12 | 2. [loaroToBka k y1a0. padote Ne 9. 2 3amura 1a0.pab.Neb
3. Odopmiienue otuéra 1o y1ad.padbore
1.M3yuenue JIk. Nel2 u ee o6paboTka, 2 BricTymnnenue Ha
13 | 2. [logroroBka k cemuHapy Ne3 2 CEMUHape.
3. [loaroroBka BBICTYIUIEHHUSI 110 3amuTe j1a0.pao. 2
58 3auér

UToro

PexoMeHaanuy N0 BHINOJHEHUIO IJIAHA CAMOCTOSITEJILHOM paﬁoTl)l




OcoOeHHOCThIO Kypca «Pu3nKa» ABISETCS UHIMBUyalbHasl paboTa CTyJeHTa Ha Ja00paTOPHBIX
3aHATUSAX. CTYIIEHT BBITTOJHAET KaXKIYI0, TPEIyCMOTPEHHYIO TEMATHIECKAM IIIAHOM, JIA00OPATOPHYIO
paboTy caMOCTOSITENbHO. 3alUTa HEKOTOPbIX  JIAOOpaTOpHBIX  pabOT  mperycMaTpUBaeT
CaMOCTOSITENIbHYIO TIOJITOTOBKY 110 TEMaM, YKa3aHHBIM B IJIAHE CAaMOCTOSITEIbHOU pabOThI.

[IpoBepka BBITIOJHEHUsI IUTAHA CAMOCTOSITEIBHOW pabOTBl MPOBOIUTCS Ha CEMHHAPCKHX
3aHATHUSIX, BO BPeMsl 3alIUTHI TaOOpaTOPHOH pabOThI, aTTeCTAIMi, HA HHMBUIYaIbHBIX 3aHITHSIX.

CamocTrosTenbHas paboTa CTyIGHTOB 10 KypCy IpU3BaHa HE TOJIbKO 3aKpEIUIATh U yriayOsaTh
3HAHMS, MOJYYCHHBIC HA ayIUTOPHBIX 3aHATHUSX, HO M CIOCOOCTBOBATh PA3BUTHIO Y CTYJCHTOB
TBOPYECKHUX HABBIKOB, NHUIIMATHUBBI, YMEHHIO OPTaHU30BATh CBOE BPEMHI.

[Ipy BBIIOJNIHEHWH TUIAaHA CAMOCTOSTENILHOW pabOTBl CTYJEHTY HEOOXOAWMO TPOYUTATh
TEOPETUYECKU MaTepuajl HE TOJbKO B Y4YeOHHMKaX M Y4eOHBIX IOCOOMAX, YKa3aHHBIX B
OonbmorpauIeckux CIMCcKax, HO ¥ MO3HAKOMUTHCS C IyOIMKAIUSAMH B IIEPUOTMICCKUX U3TAHUSX.

CryneHty HeoOXOJMMO TBOpPYECKH MepepabdoTaTh M3YUYEHHBIH CaMOCTOSTENIbHO MaTepuanl U
MPEeACTaBUTH €ro s oTueTa B popme aokiana, pedepara, acce u zp.

Bce BUIBI caMOCTOSITENNPHON pabOTHI U TUTAHUPYEMbIe Ha UX BBIIIOJHEHUE 3aTPaThl BPEMEHH B
yacaxX MCXOJAT U3 TOrO, YTO CTYJAEHT JOCTATOYHO aKTHBHO paboTal B ayAUTOPHH, CIyIIasl JEKUUU U
u3ydas Marepuall Ha JIabopaTOpHbIX 3aHATHUsX. [lo BceM HEIOCTaTOYHO MOHSTHIM BOMNpPOCaM OH
CBOEBPEMEHHO MOIY4YUI MHPOPMALIUIO Ha KOHCYJIbTALIUAX.

B ciyuae mpomycka jexiuil, 1a00paTOPHBIX U CEMUHAPCKUX 3aHATUN CTYIEHTY MOTpedyercs
CBEPXHOPMATHUBHOE BPEMsI Ha OCBOEHHUE MPOIYIIEHHOIO MaTepuara.

JIJ1st IOJITOTOBKU K CEMHHAPCKHM, JIA0OPATOPHBIM 3aHATHAM HY)KHO PACCMOTPETh KOHTPOJILHBIC
BOIIPOCHI, MPU HEOOXOAMMOCTH OOpaTUTHCA K PEKOMEHIyeMOW Y4eOHOW IHMTeparype, 3amucarb
HETIOHSTHBIE MOMEHTHI B BOIIPOCAaX JUIsl YICHEHHS X Ha MIPECTOSIIEM 3aHSTHH.

7 YueOHO-MeTOAMYECKOe 00ecriedeHre I CUMIIITHHbI

7.1 PekoMeHayemasi JiuTeparypa

7.1.1 OcHoBHas JquTeparypa

1. DnemenTapHas ¢usuka : yaeOHoe nocodue / C. I1. Muxaiinos, A. B. [lerpos, H. b. I[lonosa [u ap.],
2008, PUOTAI'Y. - 232 c.

2. Kyp6aue FO.®. ®usuka [Dnekrponnsiii yueOHuk| : yuedbHoe nocoodue / 0. @. Kypbaues, 2011,
EBpa3zuiickuii OTKpbITBIA HHCTUTYT. - 216 c. . — URL:
httt).//b1bhoclub.ru/mdex.php?pa,qezbook&ld—90773 (27.08..2014)

7.1.2 JlonoJIHMTEILHAS JIUTEPATypa

1. Huxkutun A.K. Kypc nexmuii o obmieit puzmke [DnekTpoHHbIi yueOHuk| : kypc jekuumii / A. K.
Huxwutun, 2013, Poccuiickuii yauBepcuteT apyx0b1 HapoaoB. - 256 ¢. . — URL:
http://biblioclub.ru/index.php?page=book&id=226477&sr=1 (27.08.2014)

2. Kantoposuu, Codnst CepreeBna. Obmas ¢puznuka. Mexanuka [ DIeKTpOHHBIN yueOHUK] : yueOHOe
nocobue / C. C. Kanroposuuy, [I. B. Ilepmukun, 2012, Ypanbckuii rocyJapCTBEHHbIN YHUBEPCUTET. -
124 c. — URL: http://biblioclub.ru/index.php?page=book&id=239632 (27.08.2014)

3. SABopckuii b. M. OcHoBBI Gu3uKky [ DneKTpoHHBINA yueOHUK] : B 2-X ToMax. T.2 : Konebanus u
BoJiHBL. KBanTOBas usuka. dusmka sapa u 3JIeMEHTAPHBIX YaCTHIL : y4eOHOE mocoOue st By30B / A.
A. Tlunckuit, 2003. - 292 c. . — URL: http://www.biblioclub.ru/book/82665/(27.08.2014)

8 OoOpa3oBaTe/ibHbIEC TEXHOJIOTUH
8.1 Ucnoub3oBanue HHGOPMALMOHHBIX TEXHOJIOT Uil

IIporpammuoe oGecneyenue u HHTepHeT-pecypchl, 0a3bl JaHHBIX, HH(OPMANMOHHO-
CIIPpaBOYHbIE M MOMCKOBbIE CHCTEMbI

1 http://diss.rsl.ru Dnekrponnass bubnuorexka uccepranuit Poccuiickoit rocynapcTBeHHON
oubnuorexku Db/ PI'b.

2 www.iglib.ru DnekrpoHHas OnbinoTeka 0Opa3oBaTeIbHbIX U HaAY4YHbIX n3naHui Iqlib.

3 http://www.cir.ru YauBepcurterckas uapopmaruonnas cuctema Poccusi. YUC POCCH L.




4 www.public.ru MUatepuer-6ubimoreka CMHU Public.ru.

8.2 ®opmMupoBaHue KOMIETEHIMI ¢ UCIOJIb30BAHUEM CPeICTB MYJIbTHMeEINA

AHanu3upysi Tpymibl, BbAECIEHbl HAMU KOMIIETEHIIMH, KOTOpPblE MOTYT ObITh c(HOpMHUpPOBaHBI Ha
3aHATUSX TO (PU3MKE MOKHO ClelaTh BBIBOJ, YTO 3HAYUTENIbHYIO MOMOUIb A UX (POPMHPOBAHUS
OKa)XXyT CpeicTBa MYJIbTUME/IUA.

PaccmoTpuM Ui mpumepa nepByr0 U3 BbIOpaHHBIX HAMM KOMIIETEHLMMH: BiaJeHUEM 0a30BbIMU
3HAHUSIMH  (YHJAMEHTAJIBHBIX pa3fenoB (QU3MKU, XUMHH, OWOJIOTHM, OSKOJOTMH B o0OBEME,
HEOOXOIUMOM I OCBOCHMSI (PU3UUYECKHX, XHUMHUYECKUX M OHOJIOTHYECKHX OCHOB B OOIICH,
¢buznyeckoi u conuanbHO-3Kk0HOMUYeckoi reorpadpuu (I1K-5)

Hcnonp3oBanue MylnbTUMEIUHHON MOJAECPKKU HA YyUeOHBIX 3aHATUI MO3BOJISIET, IO HALIEMY
Ha0JI0/IEHNI0, OCBOOOJIUTH OKOJIO 1/3, OTBEIEHHOTO HA 3aHATHE, BpPEMEHH. 3a CYET ITOM HIKOHOMHHU
MOSIBUJIACh BO3MOKHOCTh BKJIIOUATh B MaTepUall JIEKIUU WIH MPAKTUYECKOTO 3aHITUSI HICTOPUUECKUM
Martepuai, Ouorpaduyeckue JJaHHbIE JIEMOHCTPUPYEMBIX YUEHBIX M T.I., YTO CHOCOOCTBYET
pacIIUpPEeHUI0 KPYyro3opa, MOBBIIICHUIO KYyJIbTYPHOIO U MNPO(eCcCHOHATBHOTO YPOBHS CTYJEHTOB.

B pa3BuTHM HPaBCTBEHHOT'O COBEPILIEHCTBOBAHUS HEMAJIOBAXKHYIO POJIb UMEIOT KaU€CTBEHHbIE
Claiapl ¢ M300paKEHWEM YHHMKAJIbHBIX MECT Hallleld MajloW POJUHBI, 3TH K€ CIAWAbI MO3BOJISIOT
3aTparuBaTh 3KOJOTMYECKUE MPOOIIEMBI, OCYIIECTBIATH MIPOMAaraHay 3/I0poBOro oopasa KU3HU.
CrienuanbHbli MOHTQ)XX MarepHalia, 3allMCaHHOIO Ha pa3HbIX HOCHUTENSAX, MO3BOJISIET pPEaln30BaTh
JNOCTOMHCTBA Y4€OHOTO KMHO(MWIbMA: ONTHUMAJIbHOE COYETAHHUE Pa3HBbIX BBIPA3UTEIBHBIX SI3BIKOBBIX
CpencTB (TEKCTa, 3ByKa, CTATUYECKUX U JUHAMUYECKUX JEMOHCTpAIuii), BEIOOP HYKHBIX IUIAHOB U
neraneil u3yyaeMoro o0beKTa, U3MEHEHHE €ro PaKypcoB U T.II.

Jlis opmMupoBaHus y CTYAEHTOB MHOTIMX (PU3MUECKUX HMOHSITHH HEIOCTAaTOYHO HCIOJIB30BaHHS
OCHOBHBIX MBICIIUTEIbHBIX OIEpalui, TaKuX KaK aHajlu3, CHHTE3, CpaBHEHHE, OO0OOIIeHHE WU
abctparupoBanue. [Ipexxae Bcero, y HUX JoJKHA OBITh CO3[jaHa COOTBETCTBYIOIIAsI cUCTEMa 00pa3oB
nyréM BooOpaxeHus. COBpPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOIMH IO3BOJISIIOT BHU3YaJIU3UPOBATh
MHOTHE (PU3HUECKUE SBJICHUS U MPOLIECCHI.

OcoOy1o IEeHHOCTb MPEACTABIISAIOT KOMIIbIOTEPHBIE CIAAbI CACTAaHHBIE C MOVIMHHBIX HCTOPUYECKUX
¢doTorpaduii u fokymeHTOB. K unciy Takux ciaidiJoB MOKHO OTHECTU PUCYHKHU OIIBITOB IPOBOJAUMBIX
yuénbpiMu ¢usznkamu ( KaBenmgumewm, Pesepdopaom, [lackanem u ap.) Ucnons3oBanue B X0/1€ JEKITUMA
MOPTPETOB YUEHBIX CHOCOOCTBYET HE TOJIbKO pAacIIUpPeHHI0 Kpyrosopa  oOy4daeMblX, HO H
¢bopMUpOBaHMS Yy HUX YyBCTBAa NATPUOTU3Ma, TOPJOCTH 3a OTEYECTBEHHYI Hayky. Bocnuranurio
MaTpUOTU3Ma CIOCOOCTBYIOT (pororpaduu U BUIEO MaTepHallbl, MOJyY€HHbIE HA OCHOBE MECTHBIX
coObITHii U ABieHui. KauecTBeHHbIe (hoTOMaTEpUaIbl ClIOCOOCTBYIOT (POPMUPOBAHUIO ICTETUYECKOTO
BOCIIPUSITHS OKPYKAIOIIET0 MHUpA.

Xouercs OTMETUTh, YTO JIEKLIUH, MOCTPOEHHBIE C MCIOJIb30BAHUEM MYJIbTUMEANA, HECYT B cebe
MHTEHCU(UKaLMI0 Yy4eOHOTO IIpoliecca, €ro ACTETUYECKOE BOCHpPUATHE, OpraHU3al[MOHHOE
yHopsA0YeHUe, MOOMIM3AINI0 YYeOHOU NEeSATeNIbHOCTH CTYAEHTOB. OHU CIIOCOOCTBYIOT BOCIPHUSITHIO
MHpa C TaKUX CTOPOH, C KaKUX IMOPOH OOJIBIIMHCTBO U3 CTYAEHTOB M HE CMOTPEJIO HA OKPY)KArOIIHM
MUp.

Hcnonb30oBaHUEe KOMIBIOTEPHBIX TEXHOJOTUI, MOMOraeT B peall3allid METOJIOB AaKTHUBHOTO
oOyueHusi. OTO U CO3JaHHE (KHUBBIX» M «KIACCUYECKUX» CHUTYyallUil, HAIJISIAHBIA Marepuan Jyis
JTUCKYCCHUH, peain3aiis MpoOJeMHOTO OOydCHHS.

[TonoXUTENbHBIM Ha HAll B3IV SIBJISIETCS M TOT MOMEHT, YTO K HCIOJIb30BAaHHOMY paHee
MaTepuany, MOXKHO BO3BpAlllaThCs B TEUEHUE OJHOTO WM HECKOJIbKMX Y4eOHBIX 3aHsaTHH. Tak Kak
TaKoW MaTepual JIErko BOCIIPOU3BOIUM U KOMIIAKTEH B CBOEM XpaHEHUH.

C nomo1Ipio caioB ¥ BUACOMATEPUATIOB MOKHO OCYILECTBISATh TEKYLUIUN KOHTPOJb Ha JIEKIUSIX,
CeMHUHapax U MPaKTUYECKUX 3aHATUSAX. OTO IOMOTaeT SKOHOMUTH BpeMsl Ha IMPEeA0CTaBICHUU
HEoOXoauMON HH(pOpPMaNMK, JIETKO BOCHPOU3ZBOAUTCS B JIIOOOW i 0OydaeMblX MOMEHT.
Busyanuzanuss MHOTMX MpOLIECCOB, O KOTOPBIX HAET pedb B 3aJaHMSIX, CIIOCOOCTBYET JydlIeMy
MIOHUMAaHUIO 33aJaHuil, IOMOTAeT MPUOIU3UTH TEOPETUYECKUE BOMPOCHl K MPAKTHKE U KU3HEHHBIM
CUTYaIUSIM.



8. 3. Ucnos1ib30BaHMeE HA 3aHATHAX METOA0B AKTHBHOI'0 00y4YeHUs
[ToBbiienne 3¢hpeKTUBHOCTH BOCHMUTATENBHOIO MpOLECcca, HAa Hall B3IJIA, MPSIMO 3aBUCUT OT

yMeJIOro 1noA0opa U HCIOIb30BaHUs Pa3HOOOpPA3HBIX METOJ0B OOYYEHHUs, a TaK ke OT aKTUBU3ALUHU
Bcero ydeOHOro mpouecca. Jlyis pernieHus: BOCHUTATENbHBIX IleJied HEOOXOJMMO HCIOJIb30BaTh B
IIEPBYIO Ouepe/lb T€ METOJbl, NMPH KOTOPBIX CTYACHTHl BKJIIOYAIOTCS B AKTHUBHBIE JEUCTBUA U
MEXJIMYHOCTHBIE B3auMoaencTBus. K Takum MeToam oTHOCATCS - paboTa B KOMaH/JIe, AEJIOBBIE UTPHI,
noBeJicHYeCKue TpeHUHrd. OmHuM u3 SPPEKTUBHBIX METOJOB, CIOCOOCTBYIOLIUX aJanTaluu
CTYICHTOB SIBJIIE€TCS, MHTEPAKTUBHBIN cEMUHAp.
HNuTepakTuB ( OT aHIVIMHCKOrO «interactiony» - B3auMojeHCTBUE) oOpa3oBaTeNbHAs TEXHOJOIUS,
OCHOBAaHHAasi Ha B3aMMOJEWCTBMM BHYTPU TIpymnmbl U cBoOoAe 0O0ydyaeMbIX B  pEIICHUU
oOpasoBaTenbHBIX WK BocruTarenbHbix 3a1a4. ( [To JI.H. KaBrapanze )
Y MHOTUX «MHTEpPaKTUB)» aCCOLIMUPYETCS C ONMPOCAMHU B MPSIMOM 3(pupe, 0THAKO HEMHOT'HE 3HAIOT, YTO
€ro MOXHO IIOCTaBUTh Ha CiIyXOy yueOHOMY M BOCHHUTAaTeIbHOMY Ipoleccy. HHTepakTuBHOE
oOyueHue MHTEPECHO HE TOJBbKO Ul CTYIEHTOB, HO U MO3HaBaTeNIbHO I Mpernojasareneid. B xon
UIYT caMbleé COBPEMEHHBIE CpEACTBAa, KOTOpblE B JOCTYIHOW UIpOBOM (opme MO3BOJISIOT
[IPENoJaBaTelo0 JOHECTH, a CTYIEHTY MOJyYUTh HOBbIE 3HaHUA. VIHTepeceH OH U TeM, YTO MO3BOJISET
HE TOJIbKO KpacouHO M MHTEPECHO IepelaTh Marepuag JeKUUU, HO U IO XOJYy 3aHATHUs
[IPOTECTUPOBATH CTYIAEHTOB M Cpa3y MOHATH, KaK HJET YCBOCHHE HOBBIX 3HaHUN. Takoe oOydyeHue u
BOCITUTaHHE C MCIIOJIb30BAaHUEM MHIAUBUAYAJIBHOTO MOAX0AA K KaXJAOMY CTYJIEHTY IIOMOXKET ObIcTpee
a/1alITUPOBATHCS K 00YUEHHIO B BbICILIEM Y4EOHOM 3aBEJICHUM.
WNHTepakTUBHBIE METOAbI OOYUEHHUST — OTO MOJENb OTKPBITOIO OOCYKIEHUS, pa3BUBAIOLIAs B
CTYIAEHTaX YMEHHE CIIOPHUTh, IUCKYTHPOBATh U peliaTh KOHMIMKTHI MUPHBIM IyTeM. Takue MeTomabl
MPUTOASTCS MeJaroraM M mpenojaBaTesisiM MHOTUX NpeAMeToB. OHU MOYYBCTBYIOT pacTyllee K HUM
YBa)KEHHE CO CTOPOHBI CBOMX CTYJIEHTOB MU IIE€JAaroroB 3a HOBBIN MOJIXO0J B 00y4EeHUH U BOCITUTAHUU.
[IpyuHO MO B MHTEPAKTUBHBIX METOJIOB:

® B3aNMOJCHCTBHE

® AKTHUBHOCTb 00y4aeMbIX

e 0OIIOpa Ha IPYNIIOBOM METOH

e oOpaTHas CBS3b
[IpeumymecTsa:

® [I03BOJISIIOT HA COOCTBEHHOM OMNbITE OCO3HaTh OCOOEHHOCTH YYBCTBEHHOI'O IIO3HAHMS,

KOHTPOJMPOBaTh COOCTBEHHOE BOCIIPUSATUE OKPYKAIOLIEH 1eHCTBUTEIBHOCTH.

e (QopMupyeT HaBbIKH OOILIEHNUS, IOMOTaeT 0CO3HATh 3HaYEHHUE IPYIIIOBOrO OIIBITA.

® YYUT Y4acTBOBaTh U KOHTPOJHUPOBATh CBOE ydacTue B padote rpynmsl. [loMoraer coriacoBbIBaTh

NEUCTBUS MPU PELLICHUH MPOOIEMBI.

® YIYYIlIalOT TBOPUECKOE MBILIUICHHE, Y4aT CAMOOLIEHKE U B3aUMOIIOHUMAHHUIO.
JenoBble HIPbI COYETAIOT B ceOe KauecTBa Y4eOHBIX UIP U y4eOHO - TUArHOCTHUYECKOIO Ipoliecca.
Urpa npexacraBnser coboil pa3zHOBUAHOCTh HENPOAYKTUBHOHN JESTENBbHOCTH, TJIaBHBIM MOMEHTOM
KOTOpO#l siBiisieTcss He €€ pe3ynbTar, a caM Inpouecc. B wurpe akryanusupyercs, HaXoJIuT CBOE
MOBEJICHYECKOE IPOSIBICHUE aKTUBHAS MO3ULUS €€ YUaCTHUKOB.
Urpa kak Meroj mocTpoeHust yd4eOHOTo Ipolecca B LENAX OCBOCHHS COLHMAIBbHON PpearbHOCTU
BKJIIOUYAET CIIEAYIOLHE KOMIIOHEHTBI:

® UrPOBbIE POJIM U UX IPUHSITHE

® [IOCTPOEHHBIE 10 ONPEEIEHHBIM IIPaBUIaM UTPOBbIE IEHCTBUS

® MOJICJIMPOBAaHHE WMIPOBOIO IpoLiEcCa U COIMYTCTBYIOIEE €My AMOLMOHAIbHOE HampsbkeHue (

TEXHOJIOTHUS UTPHI )
B 3aBucumocTu oT conep:kareabHON KOHCTPYKLMHU U LENed Cpean JEeNOBBIX Urp, HanboJiee MIHPOKO
HCIO0JIb3YEMBbIX B 00pa30BaTeIbHOM MPOIIECCE, MOYKHO BBIJECIUTH!

® pOJIEBBIE UTPHI

® TPYNIOJAMHAMUYECKUE YIPAKHEHUS

® [UJIAHOBBIE UTPHI



® TPYIIOBBIE JUCKYCCUU
® METOJ KOHKPETHOM cutyauuu ( Keic-craim)
PosieBast urpa.
OTO0 MeToJ, IpU KOTOPOM YYaCTHUKHU HUIPbl C HOMOUIbIO MPOUTPBIBAHUS ONPEIECIEHHBIX poJeh
OoOHapy)XMBalOT CBOM 3HAUYMMbIE YEPThl IOBEJEHUS, C IOMOINbIO PYKOBOJAUTENS, APYr Apyra u
CaMOCTOSITEIPHO KPUTHYECKH aHAIM3UPYIOT HX, oOy4arorcs Oonee »ddexkTuBHOMY CrocoOy
MOBEICHUS U TPEHUPYIOTCS B €r0 COBEPLIEHCTBOBaHMM. Poiin, HCIONIb3yeMble B TOrO THIA UIpax,
MOTYT OBITh CaMbl€ pa3IMYHbIC - HAYaJbHUKA, PYKOBOJIUTENS MPOEKTa, CIEHUAINCTa, COTPYAHUKA,
MpenojaBaTess u T.J.
I'pynno-guHamMuyeckue ynpakHeHHUs.
DT yIpa)kHEHUS TECHO CBSI3aHbl C POJIEBBIMU UT'PaMU, HO OTIMYAIOTCA OT HUX PSJIOM 0COOEHHOCTEH.
® [POJOJKUTENBHOCTHIO U COJEPKATEIBHOCTBIO.
® pa3IUYHOMN CTENEHbIO BKIIOYEHHOCTH YYACTHUKOB B CUTYaLIHIO
® TIPUOPUTETHOCTBIO LEIEH.
IliianoBas urpa.
OT0 mocnenoBaTeNbHOE, YacTO MMOATAHOE MPOUrPHIBAHUE U MPOPadOTKa ( aHaIM3 U OCMBICIICHUE )
€IMHUYHBIX TUIIMYHBIX IUHAMUYECKUX, U3MEHSIOIUXCS
CUTyalluli, Ha OCHOBE KOTOpPbIX [eJlaloTCcsid OOIIMe BBIBOJABI 10 PELIEHUI0 KOMILJIEKCHOM
OpraHU3alMOHHON MPOOIEMBI.
Metoa rpynnoBbIX AUCKYCCHH.
Coueraer OT/AEIbHBIE CBOMCTBA U (DYHKIIMU TECTOB U AeNOBbIX Urp. CyTh ATOr0 METOJa 3aKI0YaeTcs B
TOM, YTO MHOTHMM HCIBITYEMbIM Ja€TCSl OJMHAKOBOE 3a/laHue, KOTOPO€ OHU JOJIKHBI BBIIOJHUTD
BHayaJle WMHJIMBHUIyaIbHO U COOTBETCTBEHHO 3a(UKCHPOBATh. 3aTE€M HCIIBITYEMbI€ I[OCPEICTBOM
IPYNIIOBOTO OOCYXXJIEHUS JOJDKHBI MPUHATH OO0Ilee pelleHHe. YYaCTHUKU TPYNIOBOM JMCKYCCHH
MPUOOPETAIOT HEKOTOPBIE HABBIKU TPYIIIOBOTO B3aUMOIEHCTBUS.
Keiic-cTaau.
CylecTByeT HECKOJIBKO THUIIOB KOHKPETHBIX cuTyaluil ( kercoB ). C TOUKH 3peHust
pe3yJbTaTOB HWIPbl OHU JENATCS Ha NpoOJEeMHBIE M MpOeKTHble. B mpoOieMHBIX CUTyalusx
pe3yJbTaTOM JEUCTBUS SBISETCS onpeaeseHue u (opMHUpOBaHHME OCHOBHOW MpoOieMbl ( MHOTIA
MPOOJIEMHOTO TIOJISI ) U, OIICHKA CIIOKHOCTH €€ pelieHusl.
TpenuHnr mnpexacraBiaseT co0OHW IUIAHOMEPHO OCYLIECTBIISIEMYIO MPOrpaMMy pa3HOOOpa3HBIX
yOpaXHEeHU ¢ 1enpio (GOPMUPOBAHUSA M COBEPIICHCTBOBAHWS YMEHUN U HaBBIKOB, MOBBIIICHUS
3¢ GEeKTUBHOCTU TPYAOBOM, yueOHON ( miaM MHOU ) nesTenbHOCTH. CaMO MOHSATHE «TPEHUHI» ( OT
aHrj. training - BOCHHMTAaHHWE, OOy4YeHHE, MOJATOTOBKA) BOLLJIO B PYCCKUH SI3bIK B IOCJIEIHUE
NECSITUIIETHSL.
IIpumepbl MeTOA0B AKTHBHOI0 00yUYeHHs, HCIIO/Ib3YeMbIX Ha 3aHATHSAX N0 QU3UKe
«JIeknust ¢ aHAIM30M»
ey nexuym:
1. Pa3BrTye HABBIKOB KPUTHYECKOTO MBIIICHUS
2. Pa3BuTHre HaBBIKOB aKTMBHOTO, OCO3HAHHOTO CITYIIIAHHSL.
3. Pa3Burrie HaBBIKOB apryMEHTALHN.
CTpykTypa JleKkuumn:

I-plii  3Tam - OpraHU3allMOHHBIA -MEpeN JIEKUWW ayAuTOpUs JIETUTCA HAa «HOBAaTOPOB» U
«KOHCEpBATOPOBY». B X01€ JEeKIMI «KOHCEPBATOPD» TOJDKHBI BBISIBUTH MAaTepUall, KOTOPBIA N3yJalics paHee,
a «HOBATOPbD» 0000IIAIOT, YTO HOBOTO ObUIO M3Yy4EHO Ha JIeKUUMH. MOXKHO YBEIWYUTH YHUCIO poJieil U
BBCCTHU «IIPAKTUKOB». Hx 3a/ia4a BBIABUTD, IAC B )KU3HU MbI BCTPCUAIIN U3YUCHHOC SABJICHUC UJIM 3aKOH.

2-0i1 3TaMn - YTEHUE JICKLIWH.

3-mii 3Tall - 3aKJIFOUUTENBHbIH - B KOHIIE JIEKLIMK OTBOJAUTCS BpeMs Ha oOcyxaeHue. C 3ToM 1eNblo Kax/as
rpynna, 00beIMHUBIINCE, JIEJIaeT aHAIN3 JICKIIMKM M BBICTYNAET Iepel Beel ayauropuei. HMHorna MoxHO
YCTHYIO IPOBEPKY 3aMEHUThH MHMCbMEHHOM, KOTJa KaXKIblil CilylIarellb BBIIMCHIBAET Ha JIMCTE Oymaru
PE3YIBTATHI CBOETO AaHAIU3A.

/A « 3ammTa 1abopaTopHOil padoThD»



Hens: ®opmuposanue kommnereHuu OK-2: ymeHue noruuecku BEpHO, apryMEHTUPOBAHO U SICHO
CTPOUTH YCTHYIO U MUCbMEHHYIO peub,0OK-14: cnocoOHOCTh MPUMEHSTh OCHOBHBIE METO/IbI 3ALIUTHI
IIPOM3BOJICTBEHHOTO IIEPCOHAJa U HACEJIEHUs OT BO3MOKHBIX MOCIEACTBUN aBapuii, KaracTpod,
CTUXUNHBIX O€ICTBUM, TEXHUKY 0€3011aCHOCTH Ha IIPOU3BO/ICTBE.

Ecnu Ha 3aHATHN DPUCYTCTBYET CTYAECHTOB OOJIbIIIE YEM 8 YENIOBEK, TO POJIH PACIPEEIIAIOTCS
CJIEIYIOIM 00pa3oM: 8 MOKIAAYUKOB M 2-3 ujeHa KOMUCCUU 10 3anute padoT. Eciu Ha 3aHsITHH
MPUCYTCTBYET 6 YEIOBEK M MEHBIIE 3alIUTY IPUHUMAET MpernoiaBareib. B TakoM ciiydae npu
BBICTYIUIEHUH Ka)KJ0T0 JTOKJIaJ4MKa MOKHO Ha3HAUMTh PELIEH3EHTa U3 yucia cTyaeHToB. Ha kaxnoe
BBICTYIUIEHHE OJMH pELeH3eHT. B poJin peLieH3eHTOB J0JKHBI TOOBIBATh BCE YYACTHUKH 3AIUTHI.
Penien3eHT: nenaer aHaJIu3 BHICTYIUIEHUS U JAET CBOIO OLIEHKY BBICTYIAIOLIEMY.

3aaHue A5 4WIEHOB KOMUCCHM: TOKA TOTOBSTCS JOKJIATUUKH PaCCMOTPETh BCE MPEI0KEHHbBIE
3anaHus. CBEpUTh UX CO CBOMMU pe3ysibTaTaMu

Hoxian Nel: IIpoBepka 3akoHa paBHOYCKOPEHHOTO JBH)KEHUS

Joxnan Ne2 H3mepenue Moayist CpelHEH CKOPOCTH TeJIa IPU PABHOYCKOPEHHOM JIBH)KEHUH
Joxnan Ne3 HM3mepeHnne MOyl HAUaJIbHOW CKOPOCTH MPH MPSMOJIMHENHOM paBHO3aMEIJIEHHOM
JIBUKEHUH .

Hoxnan Ne 4 M3mepenue Moaysasl yriloBOM CKOPOCTHU Tea IMPU paBHOMEPHOM JIBUYKEHUU 110
OKPY>KHOCTH.

Joxnan Ne 5 M3mepenue Moayist JIMHEMHOW CKOPOCTH TeJIa IPYU PABHOMEPHOM JIBHKEHHH I10
OKPY>KHOCTH.

Hoxmag Ne 6 M3mepenue Moaysasl HEHTPOCTPEMUTENBHOTO YCKOPEHUSI TeJla PU PaBHOMEPHOM
JBUKEHUH 110 OKPY>KHOCTH

Hoxian 7. IIpoBepka 3aBUCMMOCTH YCKOPEHHUS, OT ACHCTBYIOIIECH Ha TEJIO CUJIBI

Hoxian Ne§ TIpoBepka 3aBUCMMOCTH YCKOPEHUSI OT MACChI TeJla

Metoauka npoBeaeHus 1eji0Boil urpsl «HayuyHo npakTtudeckasi KoH(pepeHUHs HA TeMy
onTHYecKHe sIBJICHUS B IIPHPOIE»
Konuenuust urpsi

[Tocne nukia paboT MO ONTUKE JUISl 3aIIUTHI TEOPETUUECKOTO MaTepHalla CTyIeHTaM pa3aaércs
roroBasi ”HGopMaus U3 Pa3IMYHbIX HICTOYHUKOB IO TeMe «3aKOHbI FT€OMETPUUECKOIN ONTUKIY.
3anayva, crosiias nepej CTyJeHTaMH IMPOAHATU3UPOBATH UMEIOLTYIOCS HH(POPMAIUIO U COCTaBUTh
IPYIIIOBOE BBICTYIUIEHUE Ha OJHY U3 JABYX MPEAJIOKEHHbIX TeM: «Mupaxu» u «Paayra» u BbICTYIHUTb
C HUM .
1 aTan (MHAUBUAYAJIbHBIN)

3aaHue U3y4yuTh IPEUIOKEHHBIA MaTeprall, BbIOpaTh HEOOXOAUMBIN JJIs JOKJIaga TEKCT, Ha
JUCTOYEK, MOANUCATH ( B JATBHEHIIIEM 3TOT MaTEepHall CAAETCS TPETIO1aBaTEIO)
2 sran (rpynmnoBasi paboTa)
3aanue, COEIUHUTh COOpaHHBINM MaTepuall B €IMHBIN JT0KIal, O(OPMHUTH TEKCT HA OTAEIBHBIX
muctax. [Ipogymars BeicTymiieHue. (B JaJibHEHIIEM MaTepHall c1aéTcsl IPEero1aBaTeio.
Posu:
PykoBoauTens rpynnsl — KOPpEKTUPYET BCE ACUCTBHS,
Cekpetapb — odopMIIseT JOKIaa Ha Oymare.
JloKJIaTyuK BBICTYNAET C JOKIAI0M,
ConokiiaquuK- JOMOJHSET AOKIIA].
JIOKJIaJUUKOB MOKET OBITh HECKOJIBKO UJIM BCE WICHBI TPYIIIbI HA YCMOTPEHHE YYaCTHUKOB.

TpenunroBoe JieknuonHoe 3ansitue: «Pabora c roromoii uHdopmanmein»y, meronom «Keiic-
CTAIUN.
Tema: «Pa3BuTHE B3IJIA10B HA TPUPOLY CBETAN.
Xon 3ansatusg: CTyAeHTaM pa3JaroTCs MaTepHallbl M3 Pa3IMYHBIX HMCTOYHHKOB CETH HMHTEPHET —
Bukenenus, Kvant, ciioBapu, ClipaBOYHUKH, pa3IUYHbIE aBTOPBI.

3ajianue: U3y4uTh MPEACTABICHHBIM MaTepral U MIPUTOTOBUTH BBICTYIUICHUE MO PACKPBITHIO OJTHON
13 TeM (UCTOpHsl, BOJTHOBBIE CBOWCTBA CBETA, KBAHTOBBIE CBOMCTBA CBETA).




Pabota nmpoBoauTcs B Tpu 3Tana, BHayajie paboTaloT HHIUBUYaIbHO, 3aT€EM OOBEAUHSIIOTCS B IPYIIIIbI
B COOTBETCTBMM C HMCTOYHHMKAMHM MHGOpPMAlUU W B 3aKIIOUYEHUM KaKJas rpylmna BBICTYNAET C
MIOATOTOBJIEHHBIM JOKJIAIOM.

3aBepiuaeTcs JaHHas paOoTa JeKUuel MpernojaBaTess M0 COOTBETCTBYOIIEH TeMme. B xoxe nexkuuun
IIPOBOJUTCST OOCYKJ€HUE, KaKue MOMEHTbI ObLIM YIIYIIEHbI B PACCMOTPEHHBIX MCTOYHHUKAX, KaKHe
OKa3aJuch 00Jiee MOHATHBIMU U T.II.

HesoBas urpa «2/I» ( nokJag - IMCKycCus )
(aBTop Bopucora H.B.)

JlanHas urpa Tak k€ MOXKET OBITh MCIOJIb30BaHA B yYEOHOM MPOIIECCE C IEIbI0 MPOBEPKH 3HAHUH Ha

3a4€THOM 3aHATHH, SK3aMEHE UJIM Ha CEMUHApE.

DTO UMUTALIMOHHAS UT'PA, 00BEKTOM UMHUTAIIMU B KOTOPOU CITyXaT:

[Ipouenypa noAroTOBKM YCTHOTO BBICTYILJICHUSI Ha 3a/laHHYIO TEMY

2. Ilpouenypa nucKyccuu Mo 3TOMY BBICTYILICHUIO.

3. Ilpouenypa skcnepTH3bl IUCKYCCUU U JOKIAJA.

4. Ilpouenypa - MUHU-JIEKLIHS.

eau u 3apa4u:

[IpoBepka 3HaHMI U yMEHUN 00yUYaIOUTUXCS.

Pa3BuTHe HaBBIKOB YCTHOM KOMMYHHUKALIUH.

Pa3BuTHe HaBBIKOB BU3YyaJIU3AlIUH.

[Ipeononenue crpaxa nepen ayaAuTOPUEN.

Pa3BuTHe HaBBIKOB KOPPEKTHOTO NOBEICHUSI.

CozlaHue KOMIUIEKTa HarJIsHbIX MaTepHaJIOB K JOKIIAIY.

. Pa3BuTHE HaBBIKOB CaMONPU3EHTALIUY.

HeoﬁxonuMoe BpeMsi: OT JIBYX 4acOB

Martepuanbl i ydacTHUKOB: Kapanpamu, pydku, IBeTHblE ¢uiomMacTepa, JIMCTbl BaTMaHa,

Tabnuupl, ¢uznyeckue npuOopbl ( Mpu HEOOXOOUMOCTHU ), KOHCHIEKTHl JIEKUUH, ydeOHUKH ( B

3aBUCHUMOCTH OT LIeJIEH UTPHI )

KommuiexT poseii:

1. Joxmamuuk ( nBa yenoBeka ) . Jlokman nemarT camMu, HO TOTOBSIT C IOMOILIBIO TPYIIIBI.
BricTymuienne Ha 0JHYy TEMY BJIBOEM .

2. Menemxep (nuaep rpymmbl)- OTBEYAE€T TOJBKO 3a KOMMYHMKAIIMIO CBOEH IpYIIbl, 332 perjiaMeHT
paboThl FPYMIIHL.

3. «IIpoBokaTop» - 4YEIOBEK BBI3BIBAIOIIMNA AYIUTOPHIO HA AMCKYCCHIO C IOMOILIBIO 3aJaHHBIX
BonpocoB. [lo Tpu Bompoca KaxkJIblil «IIpOBOKATOP» 3aJ1aET «HE CBOEH rpymie» .

4. «Buzyanuzarop» ( odopMmHTENnb, XYAOXKHUK )-IEPEKOJUPOBAHUE YCTHON uHPOpManuu B
rpaduyeckyro popMy ( TpH HaIJIAIHBIX MaTepuaa: peKiama
TeMBI -1, copepkanue - 2), MOKET 00paIiaTbes K IpyruM 4ieHaM CPYIIbL.

5. ACCHCTEHT JOKJIaJuuKa - YEJIOBEK OTBEYAIOIIMH 3a PEKUCCYPY BCEro BBICTYIUIEHUS ( TIE CTOST
JOKJIaJUUKH, KaK BEllaTh U MPEACTaBIATh WUIIOCTpALMM, KOTJa M Kak UM oOpamaThes ApPYyr K
ApYTYy.

6. OkcrepT ( MOXHO JBa 4yesoBeKa ).3ajaua - SKCIePTUPOBATh CBOUX JIOKJIAAYUKOB, ObITh IPH 3TOM
MaKCUMAaJIbHO OOBEKTUBHBIM (IKCIIEPT M0 COACPKAHMIO), AHAJIU3 XapakTepa B3aUMOOTHOUICHHUH B
rpynme ( 3xcnept mo Gopme ).

7. ONNOHEHT AOKJIAIUMKa -AeNaeT TOMOJHEHHS UM KPUTUKYET COOCTBEHHOTO JOKJIaUHKa.

Opranuszanusi Urpbl:

1 aTan - opraHU3alMOHHBIN: pacIpelesIIOTCS POJIH, Pa3bsICHIIOTCS 3a1a4H.

2 3Tan - NOAroTOBKa YCTHOTO BBICTYIUIEHHUS, PEKUCCYpa BBICTYILIEHUS, IOATOTOBKA MILTIOCTPALIUH.

3 oranm - BBICTYIUIGHHWE Iiepes TpyIlaMu JOKJIAT4MKOB, OIIMOHEHTa, BHU3yanu3aTopa ( npu

HEOOXOUMOCTH ).

4 3Tan - 3aKIIYUTEIbHBINA: BBICTYIUIEHUS SKCIIEPTOB, pa300p Urpbl.

Kputepuu nenosoii urpol «2/1» (mamsTka AJis 5KCIEPTOB):

R o




[TonHOTAa W pacKpsITHE TEMBI JOKIAAA.

Jloruka uznoxxeHus.

Jloka3zaTenbHOCTh, YOS TUTEIbHOCTh BBICTYIIJICHUS U OTBETOB Ha BOIIPOCHI.

3axiroueHne T0KjIaaa.

Harnsaaocts ( opuruHaIbHOCTH, BU3YAIH3AIIUS, IOCTOBEPHOCTB).

. Ctpykrypa cTiist ( apTUCTUIHOCTbD, pedb, FOMOD, 00JIUK, B3AMMOICHCTBUS).

Cueﬂaplm JAHHOW UIPbI MOXKET H3MEHSTHCSI B 3aBUCUMOCTH OT BPpeMeHHM W 3a7a4 CTOSIIIUX
nepej npemnojgaBareyeM.

NSNS S

9. MaTepI/laﬂbHO-TeXHI/I‘IeCKOQ odecneuyeHue yqeﬁnoro nmpouecca

JIJ'I?[ IMPOBCACHUA 3aHATHH HCIIOJIB3YCTCA CIICHUAIIM3UPOBAHHAA ayaAuTOPUsA, OCHAIICHHAaA
CIIEAyIOIUM O00OpYy/JIOBaHHUEM: MYJIbTUMEIUNWHBIM MPOEKTOP, JKpaH, HHTEpAaKTUBHAs JOCKa,
KOMIIBIOTEPBI, HOYTOYKH, a TakKKe CHeluaJbHOe Yy4yeOHOoe 000opyAoBaHHE JUIsl (PUINYECKHX
JEMOHCTpAIUH.

10. Kontpoas
10.1 Texkymmii KOHTPOJIb

DOopMBbI TEKYIIETO KOHTPOJIS Cpoxu KOHTPOJIS Komnereniu
"
Brinosinenue nabopatopHoii paboTsI (B B cooTtBercTBHM € OK-5,
COOTBETCTBUU C MPAKTUKYMOM) pacrrcaHuemM OIIK-3
3ammTa 1a00paTopHO paboTHI (B [Tocne BeIMOMHEHUS KaXI0H OK-5,
COOTBETCTBUU C NPAKTUKYMOM) smabopaTtopHOi pabOThHI OIIK-3
BrinosineHue caMoCTOSITENbHBIX padoT [Tocne u3zydeHus Temsl OK-5,
OIIK-3
Jlaboparopusrii cemunap Nel «Teopus [TepBoe nabopaTopHOE 3aHATHE OK-5,
MOTPEIIHOCTEN U3MEPEHUN» OIIK-3
JI/1 Hayano uccnenoBaTenbcKas YerépTOE mabopaTopHoe OK-5,
naboparopus. «[IpoBepka BToporo 3akoHa 3aHATHE OIIK-3
Hprotonay.
Jlaboparopusrii cemurap Ne2 JI/U «3amura [Taroe nabopaTopHOE 3aHATHE OK-5,
71a00paTOPHBIX PadOT» OIIK-3
JI/U TlpoTuBocTOsSiHUE (JIEKLIMOHHOE 3aHATHE Jlexuus Ne 4 OK-5,
Ha temy «Pa3BuTme B3risiI0B Ha NpUPOLY OIIK-3
CBETa.
BoinosniHeHne caMOCTOATENbHBIX pPadOT Ha B teuennn cemecrtpa Ha OK-5,
JEKIHUSIX B BUIEC KOHTPOJBHBIX TECTOB U B TIEKITHSIX OIIK-3
Buje «Cutyarnuii»
JlaGoparopusiii cemunap. /U «Jloxman- [Tocnennee naboparopHoe OK-5,
JTUCKYCCUS» Ha TEMY «3aKOHBI 3aHATHE OIIK-3
r€OMETPUYECKON ONTUKH B HAILICH KU3HU
JI/U «3amura pedepaTon» 3aKII0UNTENbHOE 3aHITHE OK-5,
OIIK-3




10.2 Bompocsl k 3a4ery

[lepeueHp BOIIPOCOB K 3a4eTy dopmupyemblie
KOMITETEHIUHI
1. Mecto ¢usuku B cucreme Hayk o rnpupojae. OyHnaaMeHTanbHbIE TOHITHSL. OK-5,
OIIK-3
2. Kunemarnka MatepuanbHON TOYKH IPHU MTOCTYNATENBHOM JIBUKEHUU. OK-5,
[IpssMonHEHOE PABHOMEPHOE M PABHOIIEPEMEHHOE JIBUKEHUS OIIK-3
3. KpuBonuHeitHoe paBHOMEPHOE U PaBHOIIEPEMEHHOE JIBHKEHUS OK-5,
MaTepUaIbHON TOUKH. [[BHYKEHUE IO OKPYKHOCTH OIIK-3
4. JlnHaMHKa TIOCTYMATEIbHOTO ABUKEHUS. 3akoHbI HproTOHA. OK-5,
OIIK-3
5. 3aKoH coxpaHeHMs UMITyJibca. [[puHIUI  peaKTUBHOTO JBHKEHUSI. OK-5,
OIIK-3
6. PaboTa, MOIIIHOCTH, YHEPTHUS. 3aKOH COXpPAHEHUS YHEPTUM B MEXAHHUKE. OK-5,
OIIK-3
7. Kunematuka konedatenbHOTO ABMKEeHHS. OCHOBHBIC XapaKTePUCTUKH OK-5,
KoJiebarenpHoro ABmkeHus. [lepros n yactoTa Koie0aTeIbHOTO IBUKEHUS, UX OIIK-3
CBSI3b.
8. Mexaunueckue BoJiHbl. CBOMCTBA MEXAHUYECKUX BOJIH. OK-5,
OIIK-3
9. .DnemMeHTBbl aKyCTUKH. 3BYKOBBIE BOJIHBI. OK-5,
OIIK-3
10. Ynprpa3Byk. Mcrounuku ynbprpazByka. CBoMCTBa ylIbTpa3BYKOBBIX BOJIH. OK-5,
Wndpazsyk. McTounuku u cBoiicTBa HH(PPa3BYKOBBIX BOJIH. OIIK-3
11. . OcHOBHBIE T0JIOKEHUSI MOJIEKYIISIPHO-KUHETHYECKO TEOPHUHU rasa. OK-5,
[ToHsiTHE MJIeaIBHOTO Ta3a. OIIK-3
12. T'azoBeie 3akonbl (boins-Mapuotra, ['eli-JIroccaka, llapmns, ABoraapo, OK-5,
JlanbToHa). OIIK-3
13. ArperartHble cocTosiHUS BelecTBa. Pa3oBble MEPeXoIbl OK-5,
OIIK-3
14. DnexTpocTraTuyecKkoe NoJje, ero XapakTepUCTUKH U UX CBSI3U. OK-5,
OIIK-3
15. Dnexrpudeckuii Tok. MicTounnku Toka. J{edcTBUS S7EKTPUIECKOTO TOKA. OK-5,
OIIK-3
16. Dnexrpuyeckuii Tok. Cuiia TOKa, HapsKEHUE, CONPOTUBIEHKE. 3akoH OMa OK-5,
JUISl y9aCcTKa LENU M 3aMKHYTOM LIETIH. OIIK-3
17. 3akoHBI TOCIIEIOBATEIHHOTO U TAPAIIIICIIBHOTO COSIMHEHUS AJIEKTPHUECKON OK-5,
LENN. OIIK-3
18. DnexTprudeckuil TOK B TBEPAbIX, XKUAKUX U ra3000pa3HbIX Cpeax. OK-5,
OIIK-3
19. Iloctrostuabie MaruuThl. MarautHoe moJie 3emuid, CoJHIa, IUIAHET. OK-5,
MarauTtHoe noJje NpoBOJIHUKA C TOKOM. OIIK-3
20. B3zaumoieficTB€ MAarHUTHOTO TIOJISI ¥ IPOBOAHMKA ¢ TokoM. Cuia Amrepa. OK-5,
Cuna Jlopena. OIIK-3
21. OnbiTel @apajnes. DNeKTpOMarHuTHas UHAYKIUS. OK-5,
OIIK-3
19. PazButue B3rias0B Ha IPUPOJLy CBETA OK-5,

OIIK-3




20. 3aKOHBI OTpa)keHUs U nperomiieHus ceeta. L{Ber nebda. JIMH3BL OK-5,
OnTryeckue npuodopshl. OIIK-3
21. BoiHoBBIE CBOMiCTBA CBETa OK-5,
OIIK-3
22. KBaHTOBBLIE CBOMCTBA CBETA OK-5,
OIIK-3
23. CrpoeHue aToMa U sipa. OK-5,
OIIK-3
24. SInepHble peakuuu. SaepHas SHepreTuKa. JKOJIOTHUECKHUe MPOoOIeMBbl. OK-5,
OIIK-3

10.3. Tembl pedeparoB 1o pusuke

Yacrs |

. 3akonsl HproToHa

. CuJibl B Ipupo/IE.

. Tarorenue

. Cuna TpeHus B Halllel KU3HH.

. PeakTuBHOE NBHXKEHNE.

. 3aKOH COXpaHEeHMsI UMITyJIbCa

. 3aKOH COXpaHEeHUsI SHEPTUU

. ArperatHble COCTOSIHMS BELIECTBA.

9. I'a30BbI€ 3aKOHBI B HAILIECH KU3HH.

10. i3MeHeHue arperaTHbIX COCTOSIHUI BELIECTBA B OBbITY, IPUPOJIE, TEXHUKE
11. CpoiicTBa BOJpbI U €€ yAUBUTEIIbHBIE 0COOCHHOCTH
Yacrs 2

. SIBIIeHME IIEKTpU3auU

. 3aKOHBI IOCTOSTHHOTO TOKA.

. DIIEKTPUYECKHUM TOK B )KHUIKOCTSX.

. DJIIEKTPUYECKUH TOK B Ta3zax

. DIIEKTPUYECKHUM TOK B BaKyyMe

. Pa3BuTHe B3rII10B HAa IPUPOAY CBETA

. 3aKOHBI OTPAXKEHHUS T PEJIOMJIICHUS B HaIlleH )KU3HU
. BostHOBBIE CBOMICTBA CBETA

9. KBaHTOBBIE CBOICTBA CBETA

10. OnbiT Opcrena. UcTopust OTKpBITHS.

11. OnbiTel @apanes. DNeKTpOMarHUTHAS HHIYKIHS.
12. OnTuueckue SBICHUS B IPUPOIE

13.JleiicTBHE 3IEKTPUYECKOTO TOKA HA )KUBbIE OPTaHU3MBI.

0N DN W~

0N DN W~

11. KOHTPOJIBHO-U3MEPUTEJBHBIE MATEPUAJIbBI

Curyauus (Keiic-3agaua)
3anaHus Ui MUHU TPYIIIL.
Paznen mexanuka
Tema: 3akoHb! HproTOHA
3anaual
B usBectHbIX onbiTax OtTo I'eprike ¢ MaraeOyp>KCKUMU MOJTYIIAPUSIMU C KasKJI0W CTOPOHBI
MOJTyIapuii Brpsrasiock mo 8 jomaneit. [lomyunnace au Ob1 60Jee cuibHAas TATa, €CIU MPUKPEIUTD
OJIHO TIOJTyILIapHe K CTEHKE, a K Ipyromy npunpsub 16 nomazneir? Oteer o00ocHOBATH ( puC.)
3anava 2
JlpeBHerpeueckuil yd€HbI ApHUCTOTENb YTBEpXkKAal, 4TO O€3 CUJbl HET JBIKEHUS, a (paHIly3CKUi
yu€énbld [lexapt nucan: “Ilomararo, 4To mpHpona IBHUIKEHHs TAKOBA, YTO E€CIM _TEJO NPULLIO B
IBUKEHHUE, Y)K€ ATOr0 JIOCTAaTOYHO, 4YTO Obl OHO €ro MpoJIoJDKaNo0 C TOW KE CKOPOCThIO U B




HaIpaBJICHUU TOW K€ MPSAMOM, NOKa OHO He OyleT OCTAaHOBJEHO MWJIM OTKJIOHEHO Kakod — JHbo
npuunHoil” Kto mpas — Apucrotens win Jlexkapr? OTBeT 000CHOBAThH

3anauva 3

Jluca, yOeras ot npecneayronieil ee co6aku, 4acTo cracaercs TeM, UTO BHE3AITHO JIEJIaeT pe3Kue
JBIKEHUS B CTOPOHY Kak pa3 B T€ MOMEHTBI, KOrjia co0aka roToBa CXBaTUTh €€ 3y0amu (puc.)
[Touemy cobake TpynHo novimats yucy? Kakoii 3akoH HeroToHa ncnomns3yercs mpu 3toM. OTBET
000CHOBATb.

3anaua 4

Brixonas u3 Bofbl, ®KUBOTHBIE BCTpsixuBaroTcs. Kakoit ¢puzndeckuii 3aK0H UCTIOIB3YETCS UMH TTPU
stoM? O0bsicuuTh. OTBET 000CcHOBaTh. [IprBecTr MprUMepsl CUTYaluil HCIOIb30BaHUS 3TOTO 3aKOHA
B HalllEH KU3HU.

Tema: 3aKOHBI COXpaHEHHS.

3anayva 1

bapon MioHxray3eH pacckas3blBaeT: MHE HE pa3 MPUXOIMIOCH MEpECcCakuBaThCsl B IOJIETE C OJITHOTO
a1pa Ha apyroe. MoxeT M B TaKOM CJIy4ae OCTaBaThCS HEM3MEHHOM CKOpPOCTh OCTAaBJIEHHOTO SApa.
Kakoii 3akoH Qu3uku Hapymaercst mpu 3ToM(puc.)?

OTtBeT 000CHOBATH.

3anaya 2

bapon Mronxray3eH paccka3bIBaeT, Kak OH CMOT caM ceOs BbITAallMTh U3 00Ji0Ta 3a BoJjiochl. Kakoit
3aKOH TOBOPHT, UYTO 3TO HE BO3MOXKHO(puc.)? OTBEeT 000CHOBATE.

3anaya 3

[Touemy yesnoBeK MOXeT OeXaTb IO TOHKOMY JIbIy U HE MOXET CTOSITh Ha HEM, HE MPOBAIMUBASICh
(puc.)? OtBeT 000CHOBATH.

3anava 4

MosxHO 1M JABWraTh MAapyCHYIO JIOAKY, HAampaBiisii Ha Iapyca MOTOK BO3JyXa M3 MOIIHOTO
BEHTWJIITOpA, Haxoismierocss Ha joake? YUrto cimyuuTbes, ecnu nyTh mMuMo mapyca (puc.)? OtBer
000CHOBATb.

Pasznen ontuka

3anauval.

OObscCHUTE PUCYHOK, TOUeMy pblOaK BUIAUT phIOy Bbiie. [lonmanér nu peidak rapnyHoM B

pBIOY, ecinu OyaeT 1enuThes el B rosioBy? OTBeT 000CHOBATb.

3anayal.

[Touemy oreHuBas Ha ria3 riIyoOuHY J000TO BOIOEMA, MBI BCETa OMMOaeMCs: TITyOrnHa

Ka)KeTCsl MEHbIIEeH, YeM B JeHCTBUTENBHOCTH (puc.). OTBET NOATBEPAUTH YEPTEKOM.

3anaya 3.

Ecnu Ha HO YaIiKy MOJIOKUTh MOHETY U PACIOJIOKHTH TJ1a3a TaK 4TO MBI €€ HE BUIUM, a

3aTeM HaJUTh B YAIIKy BOJbI, HE MEHSIS TIOJIOKESHHS TOJIOBBI, MOHETA CTaHET BUAHA (pHC.).

OO6bsacHuTh oueMy. Crenarb 4epTex.

3anaya 4.

Ha nucthsx pactenuit o6pasyrorcs Kaneiabku pockl (puc.). Kakoe nelicTBue MoryT okaszarb

9TH KameJIbKU Ha JIMCT MPH COJTHEYHOM OCBELIeHUU. B Kakoe Bpems JHs HE PEKOMEHIyeTcs

noymBath pactenusa? OTBeT 000CHOBATE.

3anava 5

['me yBuauT pHIOKY HAaOIIOIATEh, CMOTPSIIINN B aKBAPUYM CBEPXY, OOBSICHUTH MIOYEMY

(puc.). Cnenatpb ueptéx. OTBET 000CHOBATb.

Bonpocsl k J1abopaTopHbIM padoTam
1 Huxa
JlaGoparopHas padora Nel U3yyeHue 3aKOHA PABHOYCKOPEHHOI'0 IBUKEHUS.
1. OcHoBHbIe TOHATHA MeXaHUKH. CrIOCOOBI ONUCAHNE TBUKCHUS TOUKH. .
2. PaBHOMEpHOE M paBHOTIEPEMEHHOE JBIKCHHS, UX XapAKTEPUCTUKH.
3. TI'paduueckoe npeacraBieHne TBUKCHHUSA.



JlaGoparopnas padora Ne2 OmnpenejieHde OCHOBHBIX KHHEMATHYeCKHX IMapaMeTpPoOB

(uccaenoBarenbcKas padora)

1. 1. OcHoBHbIE NOHATUS MeXaHUKHU. OnKcaHne ABMKEHUS TOUKH B €CTECTBEHHOM, BEKTOPHOU U
KOOpJIMHATHON (opMax.

2. PaBHOMepHOE 1 paBHONIEPEMEHHOE JIBUKEHUS, UX XapaKTEPUCTUKU.

3. TI'paduueckoe npencraBieHre TBUKCHHUSA.

JlaGoparopuas padoraNe3 IIposepka Broporo 3akona HeroroHna.

1. Macca, cuna, ux ¢puzudeckuid cMbicit. CriocoObl U3MEpPEHUSI.

2. llepssiit 3ak0H HproTona. Ero ocobeHHOCTH.

3. Bropoii 3akon HetotoHa, cineactBust u3 Hero. Bropoii 3akon  HproToHa B uMnynbcHOU hopMme.

4. Tperuit 3akoH Herotona. Busel B3aumoieficTBuil.

2 Huxka

JladopaTopHas pa6ora Ned4 DiieKTpou3MepuTeIbHble NPUOOPHI U YJIeKTPUUYECKUE e

1. IloHATHE NEKTPUYECKON LIETH.

2. O06o3HaueHue MPUOOPOB U DIIEMEHTOB AJICKTPUICCKOH IIETIH.

3. Cuna Toxka. [IpaBuio BKIIOUEHHUS B IIETIh aMIIEPMETPa.

4. Hanpsokenue. [IpaBuio BKIIIOUEHUS B LIENb BOJIBTMETPA

5. ConpoTHUBIICHHE.

JladopaTopHnas padora NeS«IIpoBepka 3akona Oma» (ucciieoBaTebckasi pa6ora)

1. Cuna Toka. [IpaBuiio BKIIIOUEHHS B 1I€TIb aMIIEpMeETpa

2. Hanpsokenue. [IpaBriio BKIIFOUEHHS B €I BOJIBTMETP

3. ConpoTuBIICHHE

4. 3akon Oma s yyactka nenu. 3akoH Oma 11 TOJTHOM 1IETIH.

JlaGoparopnas padora Ne6 IIpoBepka moc/ieq0BaTebHOI0 W NAPAJIEJIBLHOrO0 COeIMHEHHS

NMPOBOJIHUKOB)» (Hcc/Ie0BaTe/IbCKasi padora)

1. Cuna Toka. [IpaBuio BKIIOUEHUS B LENb aMIIEpMETpa

2. Hanpsokenue. [IpaBrito BKIIFOUEHHS B €I BOJIBTMETP

3. ConpoTuBIICHHE

4. 3aKOHBI TTOCJIEIOBATEILHOTO COCTUHEHHS COMIPOTUBICHUIN

5. 3aKoHbI NapauIeIbHOTO COEIMHEHUS COIPOTUBIICHUN

JladopaTopHas padora Ne7«OnbIT IpcTena» (McciaenoBareabckasi padora)

Kaxkoe siBneHne numrocTpupyeT oneIT Ipcreaa?

Kakoe ycTpoiicTBo no3BosisieT 00HapYyKUTh MarHUTHOE 1oJie?

Kak HanpaBieHbl CUI0BbIE IMHUU MarHuTHOTO 110JisA?

Kak ¢ momo1ibt0 MarHuTHOM CTPEIKU YCTAHOBUTH HAIIPaBI€HUE MarHUTHOTO TOJIs1?

W3 xakux 371€MEHTOB COCTOUT YCTAaHOBKA JIJIsl IGMOHCTpALIUU OIbITa Dpcreaa?

[To xako#t popmyse Oynere pacCUUTHIBATh MAarHUTHYIO MHAYKLHUIO M10JIsI, CO31aBa€MOT0

IIPOBOTHUKOM?

7. Tlo xakou popmysne OyaeTe pacCUUTHIBATh MATHUTHYIO UHIYKIIAIO TIOJIST 3eMITu?

JlaGoparopHas padora Ne8«OnbiThl @apanes» (UcciaenoBarTelbCcKas padora)

1. UYTto HazbpIBaeTCs SIBICHUEM AJIEKTPOMArHUTHOW MHAYKLIUN?

2. Kaxoil Tok Ha3pIBaeTCs MHAYKIIUOHHBIM?

3. B uém cyrs onbiToB dapanes?

4. CdopmynupoBaTh NPaBUJIO MIPABON PYKH.

CdopmynupoBath MpaBwUIIO JICHIIA.

3 Huka

JlaGoparopnas paGora Ne9 MHM3yueHue 3aKOHOB mpesomiieHusi cBera Omnpenesienue

k03¢ unuenTa npeoMIeHHs CTEKJISTHHON IJIACTHHKN (MCCIeA0BaTeIbCKasA padoTa)

1. B3anmopeiicTBHE CBETA C BEIIECTBOM.

2. Ilpenomiienue cBeTa. 3aKOHBI IPEIOMIICHUS CBETA.

3. XoJ Jiyde B CTEKISTHHOM NpHU3ME.

4. SIBnenue nquCnepcHM CBETA.

S e
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JlaGoparopuas paGora NelO« Ilonyuyenue u3zoOpa:keHuss B JuH3ax. OnpenesieHne rJIaBHOrO
(oxycHOro paccrosinusi coouparouieii U pacceuBawilel JUH3». (UCcIeI0BaTeNbCKas padoTa)
1. Bunel nun3. Xona aydei B TUH3aX.
2. XapaKkTepuCTUKHU JUH3 — (POKYCHOE pacCTOsIHUE, ONTUYECKas CUIIA.
Kax onpenensiercs poxycHoe paccTostHue coOuparomieit TMH3bI?
3. B xakom cnydae m300pa)keHHE, JaBacMOE€ COOMPAIOIIECH JTMH30M, TOJIydaeTCs yYMEHBIIIEHHBIM?
YBEITUYCHHBIM?
TecToBble 3a1aHUsA
Mexanuka

Bapnanr 1

1. Ha noBepxnocth Mapca tesno nagaet ¢ BbicoTsl 100 M B TeueHun mnpumepHo 7 c. C Kakoit
CKOPOCTBIO TEJIO KOCHETCA MoBepxHOCTU Mapca?
1) 14,3 m/c 2)28,6 m/c 3)44,7m/c 4) 816 Mm/c
2. JIBmxeHHe Tella ONMKUCHIBAETCS YPaBHEHUEM
x = 12+ 6,2t -0,75t" . OmpenennuTe CKOPOCTh Tena depe3 2 ¢ MOCIIe Hauala ABIKCHHSL.

1)04m/c 2)3m/c 3)32mc 4)6,2m/c
3. XKene3HoopoKHBIM BaroH MacCco m, ABMKYIIUKCS CO CKOPOCTBIO V, CTAIKUBAETCS C
HEMOABM)KHBIM BaroHOM Maccoil 2m u cuermsiercst ¢ HUM. C Kakoi CKOPOCTBIO ABUKYTCSI BarOHBI
M1OCJIE CTOJIKHOBEHUS?

1) v 2) v/2 3)v/3 4)v/4
4. Ha pucynke 1 nokasaH rpaguk 3aBUCUMOCTH KOOPJIMHATBl aBTOMOOWJIS OT BpeMeHu. KakoBa
CKOPOCTh aBTOMOOMJIS?

I)-2m/c 2)-0,5m/c  3)0,5 m/c 4)2 wm/c

S(m)

A

200 -

100-

"""""'Kt(c)
50 100 puc 1.
5. Kak nBmkeTcs Teo, eciiu CyMMa BCeX JISHCTBYIOIIMX HAa HETO CHJI paBHA HYJIIO?
1) ckopocTh Tena paBHa HYIIO
2) CKOpOCTh TeJla BO3pacTaeT
3) ckopocTh Tena yobIBaeT
4) CKOpOCTH TeJa MOCTOSIHHA, HO HE paBHA HYJIIO
5) CKOpOCTH Telila MOXKET OBITh JIFOO0, HO 00s3aTEIIPHO HEU3MEHHOM BO BPEMEHHI
Bapuanr 2
1. C BbICOKOTO OOpBIBA CBOOOTHO MaaeT KaMmeHb. Kakyro CKOpocTh OH OyJeT UMeTh 4epe3 3¢ OT
Havaa majeHus?
1)45wm/c 2)90wm/c 3)30m/c 4) 10m/c
2. JIBMKEeHME Tena ONMUChIBAETCs ypaBHEHWEM X = 7 + 12t - 3t%. Ompenenure yepe3 Kakoe BpeMsl TEJIO
OCTaHOBUTLCH.
1) 4c  2)2c¢c 3.6¢ 4)0,5¢
3. Tenexka Maccoil m, IBHXKYIIASACS CO CKOPOCTHIO V, CTAIKUBAETCS C HEMOABUKHOM TEIEHKKOM
TaKOM k€ Macchl U crerisieTcs: ¢ Heil. C Kakoi CKOPOCThIO CTaHYT JABUTATHCS TEIEKKU MOCIIE

CTOJIKHOBEHUA?
v 2)v/3 3Hvid  5)v/2



4. Ha pucynke 1 nokasan rpaduk 3aBUCUMOCTH KOOpAUHATHl aBTOMOOWIIS OT BpeMeHu. KakoBa
CKOPOCTh aBTOMOOMJIS?
1) 10m/c  2)20m/c  3)S5wm/c 4)40 m/c
5. [IpencraBuM cebde, YTO HA HEKOTOPOH MJIaHETEe MSIUMK 1OoAOpachIBajICsl BEPTUKAJIbHO BBEpX. I 'paduk
3aBHCUMOCTH MaKCHMaJIbHOM BBICOTHI, HA KOTOPYIO TIOJHUMAJICS MSYHK, OT €ro Ha4aJIbHOW CKOPOCTH
NpUBEAEH Ha pUCYHKE 2. UeMy paBHO YCKOPEHHE CBOOOHOIO MaJeHUs Ha ATOU IUIaHeTe?
1)0,025 m/c®.  2) 0,05 m/c®.  3)20m/cE. 4) 40 m/c.

S(m) h(m)
40 -

¥

T 1
2 4 6 8
puc. 1 puc. 2
TepmoanHamMuka
Teer 1
1. Yro Takoe KoHJAeHCALUS?
2. Kakue ¢pakTopbl yBEIMUNBAIOT CKOPOCTh UCHIAPEHUS JaHHOTO
BeliecTna?
. Uto Takoe ynenpHas TEIIoTa mapooopa3oBaHus?
4. Tlo xako# (hopmyre paccuyuTaTh TEIJIOTY MOMICANTYIO Ha
napooOpazoBaHue?
5. Ilouemy TemnepaTypa KUIMSIIEH KUIKOCTH OCTAETCSA
MIOCTOSIHHOM?
6. Kak 3aBucuT TemnepaTrypa KHUIIEHHsS OT BHEILHETO JaBJeHUs?
. Kakoii nmap Ha3bIBalOT HaCKILIEHHBIM?
8. Kak n3meHsercs: JaBieHue HaChIIEHHOIO 11apa IPU YMEHBIICHUH
ero oobema?
Bri0epuTe BepHBIil OTBET:
...J]aBJICHUE HACBIIIEHHOT'O MTapa OCTAETCS HEU3MEHHBIM.
...JJaBJICHUE HACBIICHHOT'O [1apa BO3pacTaer.
...1ap, HaXOASILUICS B JMHAMHYECKOM PaBHOBECUU CO CBOEH KUKOCTbIO.
...map, oOnagarouuii HanOobIIEeH MIOTHOCTHIO MPUJAHHBIX YCIOBUSIX.
...II0OTOMY, 4TO BCS TEIJIOTa UJET Ha 0Opa3oBaHUE Mapa.
...IIOTOMY, YTO MOCTYMAIOIIasl TEIIOTa PaCXOAYETCs Ha YBEIMUEHUE SHEPTUH KUIKOCTH.
...-IPY MOBBILLIEHUH BHEILIHETO JaBJICHUS TEMIIEPaTypa KUJIKOCTH MOBBIIIAETCS.
...-IpY MOBBILLIEHUH BHEIIIHETO JaBJICHUs TEMIIEpaTypa )KUIKOCTH
MTOHM)KAETCA.
9....mepexo/] BellecTBa U3 ra3000pa3HOro COCTOSHUS B )KHJIKOE.
10. ....nmepexoJ1 BelecTBa U3 JKUJIKOT0 COCTOSIHUS B ra3000pa3HoE.
11. ...moBBILLIEHUE TEMIIEPATYPHI, YBEIHNUYEHNE CBOOOHON OBEPX-HOCTH KUAKOCTH, YMEHBIICHHE
BHEIIHETO J1aBJICHUS], YBEIHMUEHUE OBICTPOTHI YIAJICHUS TAPOB C MOBEPXHOCTHU KHUIKOCTH.
Tecr 2
1. Kak 3aBucuT TemnepaTypa KUIEHHS OT BHEIIHErO JaBJICHUS?
2. Kaxkoii map Ha3bpIBatOT HACHIILIEHHBIM?
3. Kak u3meHsieTcs naBjieHue HACHIIIEHHOTO apa MpyU YMEHbIIEHUH
ero oobema?
4. Yro Takoe KOHJAEHCALMS?
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5. Kakue gaxTopsl yBeIMUUBAIOT CKOPOCTH UCHIAPCHUS JAHHOTO
BelIecTBa?
6. Uto Takoe yaenbHas TeIioTa napooopazoBaHus?
7. Tlo kakoit hopmyse paccUyuTaTh TEIJIOTY MOMIEIITYIO Ha
napooOpazoBaHue?
8. [louemy TemnepaTypa KUIAILIEH 5KUIKOCTH OCTAETCS
MOCTOSIHHOM?
Bri0epuTe BepHBIil OTBET:
...J]aBJICHUE HACBIIIEHHOT'O MTapa OCTAETCS HEU3MEHHBIM.
...JJaBJICHUE HACBIICHHOT'O [1apa BO3pacTaer.
...-1ap, HaXOASIUICS B JMHAMHYECKOM PaBHOBECUU CO CBOEH KUKOCTbIO.
...map, oOnanaronril HanOobLIEH MIIOTHOCTHIO MPUJAHHBIX YCIIOBUSX.
...II0OTOMY, 4TO BCS TEIJIOTa UJET Ha 0Opa3oBaHUE Mapa.
...IIOTOMY, YTO MOCTYMAIOIasl TEIIOTA PACXOAYETCS Ha YBEIMUEHUE SHEPTUH KUIKOCTH.
...-IPY MOBBILIEHUH BHEILIHETO JAaBJICHUS TEMIIEpaTypa >KUIKOCTH HOBBIIIAETCS.
...JIPY MTOBBILLIEHUH BHEIIIHETO JaBJICHUS TEMIIEpaTypa )KUIKOCTU
MTOHM)KAETCS.
9....mepexo/] BellecTBa U3 ra3000pa3HOro COCTOSHUS B )KHJIKOE.
10. ....nmepexoJ1 BelecTBa U3 JKUJIKOT0 COCTOSIHUS B ra3000pa3HoE.
11. ...moBBILLIEHUE TEMIIEPATYPHI, YBEINUYEHNE CBOOOHON OBEPX-HOCTH KHUAKOCTH, YMEHBIICHHE
BHEIIHETO J1aBJICHUS], YBEIHMUEHUE OBICTPOTHI YIAJICHUS TAPOB C MOBEPXHOCTHU KHUIKOCTH.

XN R WD

duexkTprnuyeckuii TOk. McTOUHMKH TOKa.
Bapnanr 1
1. Kakoii npouecc npoucxoauT BHYTpY UCTOUHUKA TOKA IpuU ero padore?
1. McTouHuK TOKA CO3AET MIEKTPUUECKUE 3apsibl.
2. HcrouHUK TOKa BbIpabaThIBAET 3JIEKTPUUECKUN TOK.
3. HcrouyHuk TOKa pa3zienseT MIEKTPUUECKHE 3apsabl, B pe3ylbTaTe OJIUH NIEKTPOH
3apsKAeTCs MOJIOKUTEIBHO, IPYrof OTPULIATEIBHO.
2. W3 gero aenaroT 3MEKTPOABI B CYXUX JIEMEHTaX?
1. U3 cBuHIa 2. U3 yruia v okcna Mapranna 3. M3 nuHka u Menu.
4. U3 uuHKa u yris
3. Kakoii pacTBOp HCIIOIB3YETCS B CYXUX DJIEMEHTAX.
1. BoaHbIl pacTBOpP CEpHOM KUCIIOTBHI.
2. Kneiictep U3 MyKd M HamarsIps.
3. BonaHbIii pacTBOp MOBAPEHHOM COJIH.
4. Kakoii 3JI€KTPO/I B CyXOM 3JIEMEHTE MOJIOKUTEIBHBIA U KAaKOW OTPUIIATEIHHBIN?
1. IIMHK -IIOJIOKUTENBHBIN, MEb - OTPULIATEIIBHBIN
2. IIMHK - OTpULIATENbHBIN , MEIb - MOJIOKUTEITbHBIN
3. VYrob- NOJOKUTENbHBIN, IIMHK - OTPULATEIIbHBIN
4. Yroab- OTpHUIATEeNIbHBIN, IIUHK - TIOJIOKUTEITHHBIN
Ha pucynke 2 u300paséH rajibBAaHUYECKHUN 3JIeMEHT.
5. Ompenenure 1o 3HaKaM 3apsA0B U3 KaKUX METAJNIOB U3TOTOBIIEHBI 31eKTpoAbl A 1 b?
1. A - munK, b- Mean 2. A-wmenb, b-uuak 3. A - yromse, b - nuHk
6. Ha xakoM aeKkTpo/ie n30bITOK AIEKTPOHOB, a HA KAKOM MX HE XBaTaeT?
1. A - m30bITOK b - HEgocTtatok 2. A - HenocTarok, b - 30bITOK
Bapuanr 2.
1. Kakoii npouecc npoucxoauT BHYTPU UCTOUYHUKA TOKA IpuU ero padore?
1. cTouHuK TOKa CO31AET MIEKTPUIECKUE 3apsA/bl.
2. HcrouHuK TOKa BbIpabaThIBAET 3JIEKTPUUECKUN TOK.
3. Hcrouynuk TOKa pazuenser IEKTPUUECKHE 3apsbl, B pEe3ylbTaTe OJNUH MIEKTPOH
3apsKAeTCs MOJIOKUATEIBHO, IPYrOd OTPULIATEIBHO.



2.

3.

4,

W3 gero nenaroT 37EKTPOBI B CyXUX dJIEMEHTaxX?

1. I3 cBuHITA 2. U3 yria v okcuja mapradna 3. M3 nuHka u meau.

4. U3 uuHKa U yrius
Kakoll pacTBOp UCHOJIB3YETCSI B CYyXUX DIIEMEHTAX.
1. BoaHblli pacTBOpP CEpHOM KUCIOTBHI.
2. Kneiictep U3 MyKd M HamarbIps.
3. BoaHblil pacTBOp OBApEHHOM COJIH.
Kakoii 31ekTpoj B CyXOM 3JIeMEHTE MOJI0KUTENIbHBIM U KaKOW OTpULIATENIbHBIN?

1. IIMHK -IIOJIOKUTENBHBIN, MEb - OTPULIATEIIBHBIN
2. lIMHK - OTpULIATENbHBIN , MEIb - MOJIOKUTEITbHBIN

3. VYTroJIb- NOJIOKUTENBHBIN, IUHK - OTPULIATEIIbHBII
4. Yroab- OTpHUIATEeNIbHBIN, IIUHK - TIOJIOKUTEITHHBIN

Ha pucynke 2 n300pamxéH raJijbBaHU4eCKH 3JIEeMEHT.

S.

6.

OmpenenuTe MO 3HAKaM 3apsAI0B U3 KAKUX METAJIOB U3TOTOBJICHBI AJEKTPO bl A 1 B?
1. A - munK, b- Mean 2. A-wmenp, b-uuak 3. A - yrogse, b - nuHk

Ha xaxoM aexTpo/ie u30bITOK AJIEKTPOHOB, a HA KAKOM X HE XBaTaeT?

1. A - m30pITOK b - Hemoctatok 2. A - HenocTaToK, b - H30BITOK

TecT 3aKkpbITOro THNA
Bapuanr 1

I.

[Ipu TpeHnu 300HUTOBOI MaJOUKU O MeX HaOI0AaeTcs ABJieHue AeKTpu3auuu. OObsCHUTE, KAKOU
3aps ( TOJIOKUTENHHBIA WM OTPULIATEIBHBIN ) COOOIIEH MTPU 3TOM Y00HUTOBOM Manouke? Kakoi
3aps1 cooOIIeH Mexy?

. K anekrpockory 3apsikeHHOMY ¢ TTOMOIIBI0 Y00HUTOBOM MAJIOUYKH, TOTEPTON O IMIEPCTH,

IIPUKACAFOTCS 3aPSYKEHHON CTEKIIIHHOM MAaJJOYKOW, OTEPTOM O MIEIK U UMEIOIIEH dIEKTPUIECKUI
3apsz , paBHBIM 3apsay 3JeKTpockorna. Kak nmpu 3ToM U3MEHUTCS MOJI0KEHUE JTUCTOYKOB
anekTpockona? [louemy?

. st 9ero K KOopmycy aBTOIMCTEPHBI, TPeAHA3HAYECHHOM /7151 IEPEBO3KHN OCH3MHA, TPUKPETUISIIOT

HHOIr'’Ja MaCCUBHYIO II€IIb, HCCKOJIBKO 3BCHLCB KOTOpOfI BOJIOYHUTCA 110 3EMIIC.
Kakoe ocHOBHOE CBOMCTBO QJICKTPHUYCCKUX 3apsA10B UCIIOJIB3YCTCA B 3JICKTPOCKOIIC.

. IloueMy MeTayInyecKuil CTepKEHb HEJIb3sl HAJIEKTPU30BaTh Jiepxka ero B pyke? Kakum cnocobom

3TO MOXHO cJienarh? OOBICHUTE.

. Ha ToHKOW mIE€TKOBO HUTH BUCHUT 3apsbKEHHAs TiIb3a. Kak MOKHO onpenenuTh 3HaK

AIIEKTPUYECKOTO 3apsijia THIIb3bl, UMEsI 300HUTOBYIO MMAJIOUKY?

Bapuanr 2

I.

B oaHOM citydae Ha’IeKTpU30BaHHOM 300HUTOBOM MAJOYKOM Cllerka KOCHYJIUCH IIapuKa
AJIEKTPOCKOTIA, a B APYroM MpoBesiu 1o Hemy. OJIMHAKOBO JIU 3apsiAUTCS AJIEKTPOCKOI B TOM U
IpYyrom cirydae?

. B pe3ynbpTaTe TpeHHSs O MK CTEKISTHHOM MajlouKe OB COOOIICH MOJIOKUTEILHBIN 3apsi/l.

OObsicHUTE, BCE JTM aTOMBI U3 KOTOPBIX COCTOUT CTEKJISTHHAS MaJIo4Ka, HeHTpanbHbl? [louemy?

. IloueMy oracHOCTbh BOBHMKHOBEHHUS [105Kapa PE3KO BO3PACTAET, €CJIU MPH OypEeHUH CKBAXKUHBI U3

101 3eMJIM BbIphIBaeTCsI MOIIHBIN oHTaH HedTu? [Ipu Kakoi noroe ( Cyxoil WK BIaKHOI)
OIIaCHOCTb BOCIUIAMEHEHHUs OoubLIe?

. K anexrpockony npukacaroTcsi CTEKISTHHON NaJI0UKOM noteptoid o menk. Kakum 3apsinom

3apsIANIIM AEKTPOCKON? YUTO MPOU30MIET ¢ JIeNeCTKaMM IEKTPOCKOIIA , €CIIU K HEMY €lIlle Pa3
MIPUKOCHYTBCSI 3apa)KEHHOM CTEKJISTHHOM Mano4YKoi?

. Ecnm x MeyieHHO TeKynien u3 KpaHa CTpyWKe BOJIbI [IOJHECTH HAIEKTPU30BAHHYIO PACUECKY, TO

CTpPYMKa OTKJIOHSIETCS K HEH.
[Touemy? OTBeT 0OOCHYIITE.

. Ha crone crout 3apsiskeHHbIN 1ekTpockon. Kak MOKHO onpenenuThb

KaKHM 3apsJIOM OH 3apsiKeH?



DJIeKTPUYeCKHii TOK B Pa3JIMYHBIX cpeaax

Bapuanrl

[Touemy ra3 npu HOPMaAJIbHBIX YCIOBUSX ABJIAETCS XOPOLIUM H30JIATOPOM?
[Ipu kakuX yCIOBHSIX I'a3 CTAHOBUTCS 3JIEKTPOIPOBOIHBIM?

Kakue BHemHue BO3AEHCTBUS MOT'YT HOHU3UPOBATh Ta3bl?

Uto Takoe pekoMOMHaINsI HOHOB?

[Ipu kakux ycIOBHSIX BO3ZHUKAET CAaMOCTOSITeNIbHAS HOHU3ALIHS?

[Touemy B 37E€KTpUUECKOM pa3psijie ra3 HAUMHAET CBETUTCA?

Kak 3aBucuT cuita TOKa OT HanpsHKEHUs IPYU HECaMOCTOSITENIbHOM paspsie?
. Kakoii Tox Ha3pIBaeTCsl HACHIILIEHHBIM?

BblﬁepuTe NPaBUJIbLHBIN OTBET:

1...TOK, cr1a KOTOPOTO HE 3aBUCHUT OT HAIIPSIKEHUS.

2....TOK, ITIPYU KOTOPOM €T0 3HAYEHHUE PE3KO HAYNHAET BO3PACTaTh.

3....CHJIbHOE HarpeBaHue, 00J1y4eHre, BHICOKOE HapsKEHUE.
4
3.
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...OCBEILIEHUE, OXJIAXK/IEHUE U HarpeBaHue, 00JyuyeHue.
...B Ta3e OTCYTCTBYIOT CBOOOHbIE 3JIEKTPUUECKUE 3apsbl, TAK KaK MOJIEKYJIbI T'a3a 3JEKTPUUECKU
HEUTpPaJIbHBL
6....MOJIEKYJIbl Ta3a CIMILKOM TSDKEJIbl U HE MOT'YT ABUTAThCA MO ACHCTBUEM JIEKTPUUYECKOTO MOJIS.
7...noquuHsieTcs 3akoHy OMa npu HeOOIbIINX HAPSHKEHUSIX.
8....110J1 IECTBUEM HOHM3ATOPOB B Ta3ze 00pa3yroTCs HOHBI U OH CTAHOBHTCH ...
9....0J1 AeHCTBUEM AIIEKTPUUYECKOTO IOJISI B ra3e MOSBIISAIOTCS 3aps/ibl U OH CTAHOBUTCHL. ..
10....mportecc Mpu KOTOPOM TOJIOKHUTEIBHBIA HOH M CBOOOIHBIN 3JIEKTPOH COCIUHSIOTCS B
HEUTPAIbHYIO MOJIEKYITY.
11....mpouecc nmpu KOTOPOM ra3 He TPOBOAUT ICKTPUUECKUHN TOK.
12....1pu BBICOKOM HAINpsKEHUH HEKOTOPBIE AIEKTPOHBI IPHOOpeTast O0JIBIIYI0 CKOPOCTh U
CTAJIKUBASICh C MOJIEKYJIaMH Ia3a HOHU3UPYIOT UX. Takas HOHU3ALMs Ha3bIBAETCH...
13....1pu BBICOKOM HAINpsKEHUH IEKTPOH MOXKET JIMO0 HOHU3UPOBATh HENUTPaIbHbIE MOJIEKYJIbI U
CTOJIKHOBEHUH, TNOO IPUBOIUTH UX B BO30YK/I€HHOE COCTOSIHUE, ITPH KOTOPOM OHU HAUYHWHAIOT
UCIyCKaTh SHEPTUIO B BUJIE CBETA.
14....B0311yX IpU BBICOKOM T€MIIEpAaType CTAHOBUTCS IEKTPOIPOBOIHBIM.
Bapuanr2
1. [Touemy IPOBOIUMOCTD I'a30B MPU PAPEKEHUH YIydLIACTCS ?
2. I'me ucnosib3yercs TACIOMUN pa3psn’?
[Ipu xakoM ycJI0BUM r'a3 CTAHOBUTCS AIEKTPONPOBOJIHBIM?
Kakue BHemHue BO3AEHCTBUS MOT'YT HOHU3UPOBATh ra3bl?
UT0 Takoe KOpOHHBIN pa3psin?
Uto Takoe UCKpOBOU paspsn’?
[Ipu xakoM yciI0BUM BO3HHUKAET IyroBoi paspsia?
[Touemy 1yroBo# pa3psi/ CyIIECTBYET MPU HATMUYUU HEKOTOPOI'O PACCTOSHUS MEXY MEKTPOAAMHU?
. B uem npuuuHa cBeueHus rasa B TICIOLIEM pa3psae?
BblﬁepuTe NPaBUJIbLHBIN OTBET:
1. ...B CJIEICTBUE CTOJIKHOBEHHMSI SJIEKTPOHOB C MOJIEKYJIAMH Ia3a, KOTOpPbIE IPUXOJAT B
BO30Y)KJICHHOE COCTOSIHUE W U3JTy4aloT...
2. ...yBEJIIMUMBAETCS MyTh CBOOOIHOTO MPOOETa 3JEKTPOHOB, BCICACTBUE Y€TO OHU MTPUOOPETAIOT
3arnac KUHETUYECKOM dHEpruu, JOCTaTOYHON JJI1 HOHHU3AIUH.
...Ta30CBETHBIE JIAMIIbI, OCBEILIEHUE PEKJIaM, JEKOPATUBHOE OCBEIIECHHUE.
4. ...CaMOCTOSITENIbHBINA pa3ps]l, BOZHUKAIOUI IIPU BBICOKOM HANPSKEHUH, CONTPOBOKIAIOIIUNCS
XapaKTEPHBIM TPECKOM.
5. ...pa3psj, BOSHUKAIOIIMI Ha 3a0CTPEHHOM aHO/€ B (popme (PUOIETOBBIX UCKP, IPU HANPSIKEHUH ,
OJIM3KOM K HaNpsHKEHHUIO ,HE0O0X0IMMOMY JJIsl yIapHOU HOHU3AIUH.
6. ...IIPU BBICOKOM TeMIlepaType BO3/1yX CTAHOBHUTCS IEKTPOIIPOBOIHBIM.
...Itpu HeOompIoM Hanpsokenun ( 40—50 B ), HO 60mbITION cuite TOKa.

o R

98]

=



8. ...CIUIbHOE HarpeBaHue, o0aydeHue yibTpadroseTOBEIMU UITH PEHTIEHOBCKUMHU JIy9aMH,
PaIMOAKTUBHBIM U3JTYYCHHEM.

9. ...IpH IEWCTBUHU MOHU3ATOPOB B raze 00pa3yrOTCss HOHBI U OH CTAHOBUTCH ...

Bapuanr3

Kaxkue BHEmIHME BO3ACHCTBUS MOTYT HOHU3UPOBATH T'a3bl?

[Ipu KakuX yCIOBHUAX BO3HUKACT CAMOCTOATEIbHAS HOHU3AIIHS ]

[Touemy ra3 nmpu HOPMAJIBHBIX YCIOBHUAX SBISETCA XOPOIIUM H30JIATOPOM?

[Ipu KaKuX yCIOBHUAX Ta3 CTAHOBUTCS AJICKTPOIPOBOIHBIM?

[Touemy B 3NEKTPUYECKOM pa3psjie Ta3 HAUMHAET CBETUTCSA?

Uto Takoe pekoMOWHaINsI HOHOB?

Kak 3aBucuT cuma Toka OT HanpsKEHUs TPU HECAMOCTOSITEIILHOM pa3psiie?

. Kaxoli Tox Ha3pIBaeTCsA HACKHIICHHBIM?

Bri0epuTe npaBUIIbLHBIA OTBET:

1...TOK, cHjia KOTOPOTO HE 3aBUCHUT OT HAIPSIKEHUSI.

2....TOK, TP KOTOPOM €T0 3HAUYCHHUE PE3KO HAYNHAET BO3PACTATh.

3....CHUJIbHOE HarpeBaHue, 00JydeHHne, BBICOKOE HaIPSIKEHHUE.

4

5
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...OCBEIlIEHUE, OXJIAXK/IEHUE U HarpeBaHue, 00JyuyeHue.
....B Ta3€ OTCYTCTBYIOT CBOOO/IHbIE JIEKTPUUYECKUE 3apsi/ibl, TAK KAK MOJIEKYIIbI T'a3a 3JEKTPUUECKU
HEWUTpaJbHBI.
6....MOJIEKYJIbl Ta3a CIMILKOM TSDKEJbl U HE MOTYT ABUTAThCA MO JEMCTBUEM 3JIEKTPUUECKOTO MOJIS.
7...noguuHsieTcs 3akoHy OMa npu HeOOIbIINX HAPSHKEHUSIX.
8....10J IeCTBUEM MOHU3ATOPOB B ra3e 00pa3yloTcs HOHBI U OH CTAHOBUTCH ...
9....m0J1 AEeHCTBUEM AIIEKTPUUECKOTO IOJISI B ra3e MOSBIISAIOTCS 3aps/ibl U OH CTAHOBUTCHL. ..
10....mportecc mpu KOTOPOM TOJIOKUTEIHHBIA HOH M CBOOOTHBIN 3JIEKTPOH COCIUHSIIOTCS B
HEUTPAIbHYIO MOJIEKYITY.
11....mpouecc nmpu KOTOPOM ra3 HE TPOBOAUT ICKTPUUECKHUI TOK.
12....1pu BBICOKOM HaNps’KEHUH HEKOTOPBIE AIEKTPOHBI IPHOOpeTast O0JIBIIYI0 CKOPOCTh U
CTAJIKUBASICh C MOJIEKYJIaMH ra3a HOHU3UPYIOT UX. Takas HOHU3alUs HA3bIBACTCH. .
13....1pu BBICOKOM HANpsKEHUH IEKTPOH MOXKET TMO0 HOHU3UPOBATh HEUTPAIbHBIE MOJIEKYJIbI IPU
CTOJIKHOBEHUH, TNOO IPUBOIUTH UX B BO30YK/IEHHOE COCTOSIHHUE, ITPH KOTOPOM OHU HAUYHMHAIOT
UCIyCKaTh SHEPTUIO B BUJIE CBETA.
14....B0311yX IpU BBICOKOM TeMIIepaType CTAHOBUTCS IEKTPOIIPOBOIHBIM.
Bapuanr4
1. KakoBa npuynHa BO3HUKHOBEHUSI KOHTAKTHOM pa3HOCTH NMOTEHIIMAIOB?
2. [loyemy npu NOBBILIEHUH TEMIIEPATYpPbI BO3pAcTaeT KOHTAKTHASI pA3HOCTh MOTEHINAIOB?
3. [loueMy npu HarpeBaHUM OJJHOTO U3 CIIAE€B TEPMONAPbl BO3HUKAET 3JIEKTPOJIBUKYIIAsi CUJla U B
LMY TeYEeT TOK?
3a cuéT KaKo¥i 3HEPrUy BOZHUKAET B TEPMOAIEMEHTE 3JIEKTPUUECKasi JHEPIHs?
OT 4ero 3aBUCHUT BEJTUUYMHA AJIEKTPOABIKYLIEH CUIIBI ?
UTo Takoe TepMOIIIEMEHT?
Kakoe HabintoiaeTcs siBJi€HHE B TEPMOAJIEMEHTE, €CJIM Yepe3 HEro MPOIyCcKaTh TOK OT
IIOCTOPOHHET0 UCTOYHHUKA TOKa?
Bri0epuTe BepHbIii OTBeET:
1. ...1Ba pa3HOPOAHBIX TPOBOJHUKA , OJHU U3 KOHLIOB KOTOPBIX CIIaWBAIOTCS.
2. ...’JIEKTPOHBI MEPEXOAT U3 OJJHOTO METAJJIOB B IPYroil BCIEACTBUE Pa3IMYHON pabOThI BBIX01a
AJIEKTPOHOB.
...0T POJIa CONPUKACAIOIINXCS METAJIJIOB, U OT Pa3HOCTU TEMIIEPATyp CIIAEB.
...TEIVIOBOM 3HEPTUH , UIIYILIEH HA HArpEBaHUE OJHOTO U3 CIAEB.
...IIpY MTOBBILLIEHUH TEMIIEPATYypPbl OJIBUKHOCTD JIEKTPOHOB YBEJIUYUBAETCS.
.. OJIUH U3 CIIaeB HarpeBaeTcsl, Pyroi oxyiakaeTcs.
...TaK KaK KOHTaKTHas pa3HOCTb [NOTEHIIMAJIOB B HATPETOM CIiae 0OJIbIIE YEM B XOJIOJHOM.
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Marnerusm

Tecr 1

1. Kakum nmyTéM MeXaHHYeCKYI0 SHEPrri0 MOXKHO HENOCPEACTBEHHO MPEBpAIlaTh B SHEPTHUIO
ANEKTPUIECKOTO TOKa?

2. Kakoii Tok Ha3bIBaeTCsl MHIyKIITUOHHBIM?

. Urto Ha3bIBaeTCs MEKTPOMArHUTHON MHTyKIIUEH?

4. MoseT 11 BOSHUKHYTh UHAYKLIUOHHBIA TOK B HETIOJBM)KHOM 3aMKHYTOM KOHTYpPE, HAXOIALIEMCS B
MEPEMEHHOM MarHUTHOM 1oJie?

5. MoerT 11 BOBHUKHYTh HHAYKIIUOHHBIN TOK B HEIIOABM)KHOM 3aMKHYTOM KOHTYpE, HaXO[S1IEMCS B
I10JI€ IOCTOSIHHOTO MarHuTa?

6. MoseT 11 BOSHUKHYTh MHAYKIMOHHBIN TOK B 3AMKHYTOM KOHTYpE, [I€peMEILaloeMcs B
MarHuTHOM THoJjie?

7. Karymky npuOiamxarmT K MarHuTy, B KaKyl0 CTOPOHY HalpaBJIeHbl IMHUU MAarHUTHOTO TOJIs
CO3/ITaHHOTO B KaTymike?

8. K karyike npubamxarT MarHuT, B KaKyl0 CTOPOHY HallpaBJIeHbl JJUHUHA MAarHUTHOTO MOJIS
CO3/ITaHHOTO B KaTymike?

9. MarHut ygansitoT OT KaTylIK{, B KaKyl0 CTOPOHY HaIllpaBJIEHbI IMHUM MarHUTHOTO MOJIS
CO3/ITaHHOTO B KaTymike?

( Bo Bcex cnyuasix - 7,8,9 -MarHut HanpaBJieH CEBEPHBIM MOJIIOCOM K KaTYIIKE )

OTBETBI:

1. ...IMHUM HamNpaBJEHbI B CTOPOHY MarHuTa

...JIMTHUY HAIPaBJIEHbI B CTOPOHY NPOTUBOMNOJIOKHYIO MarHUTy

...MOKeET

.. HE MOXET

...-IpPU JIBUKEHUH B MArHUTHOM TI0JI€ BKJIIOYEHHOT'O B LIEb POBOIHUKA

...TOK BO3HHMKAIOUINI1 B IPOBOJIHUKE, KOTJIa IPOBOJHUK JBUKETCS B MATHUTHOM TI0JI€ WU

HAXOJUTCS B IEPEMEHHOM MarHUTHOM IIOJI€E.

...TOK BO3HHMKAIOUINI1 BCIIECTBUE UHYKIIUH

8. ...BOBHHKHOBEHHME AIEKTPUUYECKOTO TOKA B IPOBOJAHUKE, TBIKYIIIEMCS. B MATHUTHOM I10JI€ WU
MOKOSIIIIEMCS B IEPEMEHHOM MarHUTHOM IIOJIE.
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Bapuanrl

1. Yto Ha3pIBaeTCs qUCHEPCUEN CBETA.

2. Uto Ha3pIBaeTCA CIIEKTPOM?

3. KakoBa npuynHa pa3ioxeHus 0eJ10ro cBeTa Ha IIBETHBIE JIyYd HPU MPOXOKICHUH Yepes3
CTEKJISIHHYIO ITPU3MY?

Kakoii 13 1IBETHBIX JIy4ei crieKTpa UMeeT HauOOJIbIINM M0Ka3aTelb NPeIoMICHHS?

Kakoii 13 1BETHBIX JTy4el crieKTpa UMEeeT HAUMEHBIIN 0Ka3aTeb IPeIoMIIeHUs?

Kakue 1BeTHblI€ JIyun CeKTpa UMEIOT HauOOJIBIIYIO JUHY BOJIHbI?

Kakwue 1BeTHblI€ JTyun crieKTpa UMEIOT HAUMEHbIIYIO TMHY BOJHbI?

Yrto npou3oiaeT eciu ar00H U3 IBETHBIX JIydel CHEKTpa MPOIYCTUTh Yepe3 TPEXTPAHHYIO
npusmy?

9. B xakoMm mopsiiKe pacnoJiaratloTcs JIydd B CIIEKTpe?

OTBETBI:

1. ...buoneToBbIC Tyuu 2. ...KpacHBIC JTy4d 3...CHHHUE JyIH 4. ... OpaH)XeBbIE JTy4H

5. ...COBOKYIHOCTb IIBETHBIX JIy4yeil, MOIYy4EHHbIX [IPH Pa3JI0’KEHUHU OEJI0ro cBeTa

6. ...B TOM, UTO LIBETHBIE Iyl UMEIOT pa3InyHbIe OKA3aTEIN MPETOMIICHUS

7. ...Ty4 OTKJIOHUTCSI B CTOPOHY OCHOBAHMSI IPU3MBI
8
9
1

XNk

...IIBETHOM JIy4 Pa3JIOKUTCS HA IPYTHE IIBETA
. ...KpacHBIH, OpaHKEBBIH, KENTHIN, 3€IEHBIN, TOTYO0H, CHHUH, ()HOJIETOBBII.
0. ...KpacHBIH, OpaHKEBBIH, KENTHIN, OPAHKEBBIN, 3eNEHBIN, TOTYO0U, CHHUM, (PHOTETOBBIM.



11. ...kpacHBII, OPaH)KEBBIN, XKETTHIN, 3€TIEHBIN, TOTY00H, 3€IEHBIN, CHHUN, (DUOJIETOBBIH.

12. ...3aBUCUMOCTb ITOKA3aTENs IPEIIOMIICHUS CBETA OT JIJIMHBI BOJIHBI.

Bapuanr2

1. Uto Ha3bIBaeTCs CrIEKTpOM?

2. KakoBa nmpu4mHa pa3jiokKeHus OEI0T0 CBETa Ha LBETHBIE JIYYH TIPU IPOXOXKIECHUH YEPE3

CTEKJISIHHYIO ITPU3MY?

Kaxoit ciekTp Ha3pIBae€TCsl CIUIONTHBIM?

Kaxoii ciekTp Ha3pIBaeTCsl JTMHEWYATHIM?

Kakoii criekTp Ha3bpIBaeTcs 1oyiocaTbiM?

Kak nomyuurts criomHoi criekrp?

Kak nonmy4uuts nuHenRvaTsiil ciekTp?

Kak nomyuuts nosjocatslii criekTp?

9. Yro Ha3bIBaeTCA CIIEKTPOM U3ITyUECHUS?

10. Yro Ha3bIBaeTCs CHEKTPOM HOTJIOLICHUS?

OTBETBI:

. ... CIUIONIHOM CHEKTP, MePEeCeYEHHBIN TEMHBIMY JIMHUSAMM, ITOJYyYEHHBIN IIPH ITPOIYCKAaHUH CBETA
yepes 0oJiee X0I0JHYIO Cpey.

2. ... CBETJIblE JTUHU HA TEMHOM (poHE, MOTydeHHbIE IPU IPOIYCKaHUU CBETA Yepe3 cpey ¢ bosee
BBICOKOU TEMIIEPATYPOH.

..CITIEKTP COCTOSIIIINM U3 IBETHBIX JIMHUN.

...IIBETHBIE JIy4H UMEIOT pa3HbIC ITOKA3ATEIH PETOMIICHHUSL.

.. Pa3JI0KUTH CBET , UCXOAIINNA OT Pa3pPEKECHHBIX I1APOB U I'a30B.

.. Pa3JI0KUATH CBET UCXOSIIMNMI OT PACKAJIEHHBIX KUIKAX U TBEPABIX TEIL.

...IIBETHBIE JIMHUU OTPEJEIIEHHON IIMHBI BOJIHBI HA TEMHOM (poHe.

...IIOJIOCKY 00pa30BaHHbIE HECKOJIbKUMHU JTUHUSIMH C OJIM3KUMU IO BEIMYMHE UIMHAMU BOJIH Ha
TEMHOM (OHE.

9. ... pa3JoXUTh CBET UIYLINI OT pacKaJIEHHBIX MHOTOATOMHBIX Ia30B.

10. cOBOKYMHOCTb LIBETHBIX JIMHUMN. [10STydeHHBIX NpU pa3ioKeHUH OesIoro CBeTa.
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