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1. Uenu v 3agaum gucumniuHbl

1. Lenbto ocBOEHUA AMCUMNINHBI (MOayns) siBnsieTcs opMUpOBaHNE KOMMNEeTEeHUNI
obyuvatowlerocsa B obnactn npodeccmoHanbHoON AeaTenbHOCTM N cdepe NpodecCnoHanbHomn
AeATenbHOCTU:

26 Xumudeckoe, XUMUKO-mMeXHosro2u4eckoe rpou3sodcmeo (8 cghepe memodos u
MemoOUK rofy4YeHuUss U aHanusa npoldyKyuu, 8 cepe KOHMpOJsis Kadyecmea ChbIpbS,
nonygabpukamos u 2omoeol npodyKyuu, 8 cghepe nacriopmuldauyuu u cepmugbukayuu
rnpodykyuu)

40 Cke03Hble 8UObI rpogheccuoHanbHolU desimesibHOCMU 8 MPOMbIWIEHHOCMU (8
cghepe HayyHO-MEXHUYECKUX, OfbIMHO-KOHCMPYKMOPCKUX pas3pabomok u 6HeOpeHuUs
Xxumuydeckou rnpolyKyuu pasfu4yHo20 Ha3HavyeHusl, 8 cghepe memposioauu, cepmugbukayuu u
MexHUYeCKo20 KOHMPOsIs Kadecmea rpodyKyuu).

OucumnnmHa HanpaBneHa Ha pelleHne 3agavy nNpodeccMoHanbHON OeATeNnbHOCTU
crnegywwero Tuna: HayyHo-uccriedogamesibCKul, MmexHorno2udeckul; opaaHu3ayUOHHO-
ynpasreH4Yeckud.

Mporpamma cocTaBneHa B cooTBeTcTBUM C  TpeboBaHuamu PepepanbHOro
rocyaapCTBeHHOro obpasoBaTenbHOro ctaHaapTa Bbicwero o6pas3oBaHns No cneumnanbHOCTU
04.05.01 ®dyHaameHTanbHasa u npuknagHas XMMu4.

2. MepeyeHb nNNaHUpyeMbiX pe3ynbTaTOB OOYy4YeHWUsl, COOTHECEHHbIX C

nnaHupyemMmbiMun pe3ynibtataMun OCBOEHUA 06pasoBaTeanoﬁ nporpamMmmubl
Kon HanmeHoBaHne KoMneTeHUnn Kon v HanmeHoBaHWe nHankaTopa OOCTDKEHUS

KomneTt KOMMeTeHLnn

eHLuK

OrIK-4 | CnocobeH nnaHmpoBaTtb paboTbl WO1onks - MWicnonb3yet 6asoBble 3HaHust B obnactu
XUMUYECKOW HaNpaBfeHHOCTH, MaTemMaTUKM U U3NKA  NpUM  NAaHMpoBaHuM  paboT
obpabaTbiBaTb M MHTEPNPETUPOBATL XUMUYECKOW HanpaBneHHOCTH
nony4YeHHble pe3ynbTaThbl C NO20rks - OOpabaTbiBaeT [AdaHHble C WCMNONb30BaHWEM
NCNONb30BaHNEM TEOPETUYECKNX CTaHOApPTHbIX  METOAOB  annpoKCUMaLMXM  YMCIIEHHbIX
3HaHUM N NPaKTUYECKMX HABbIKOB XapakTepucTuk
peLLeHnst maTemMaTUYeCcKuX m
dunsnyeckux sagad

KOA U HammeHoBaHMe UHOQUKaTopa PeSyanaTbl OGy‘leHMﬂ (noxasaTenM OLleHVIBaHMﬂ)
AOCTUXEeHUsA KoMmneTeHunmn
Wo1onks - MWcnonb3yer 6asoBble | 3HaeT: OCHOBHble (OU3NYECKME BEMUYUHBI, MOHATUS, MOAENU U

3HaHMA B 0OnactTm maTemMaTukM W | NPeACTaBfieHUs; O TEHOAEHUMAX PasBUTUS COBPEMEHHON TEXHUKU U
dU3NKM NpU  NAaHMpPoBaHMM pPaboT | TEXHOMOMMM Ha OCHOBE MOHMMaHus U3NYECKUX SBMEHUA U
XUMMUYECKOM HanpaBneHHOCTH adhdpekToB

YMeeT: npoBOOMTb KOPPEKTHble U3MEpPeHusi, npeacTaBneHue,
WHTEprpeTauunio U aHanua pesynbTaTtoB MccrnenoBaHust U3nMYeCcKnx
BEMNNYMH; MOHMMAaTb NPUHLNMNLI AENCTBUS U3MEPUTENbHBLIX NPUOopPOoB
N  MCCnefoBaTenbCKUX  YCTPOWCTB; aHanuMaupoBaTb  AUHAMUKY
pasBUTUS TEXHUKM W TEXHONOIMMW Ha OCHOBE (yHOAMEHTANbHbIX
PU13NYECKMX 3HAHNI

Bnageet: meTogamu N noaxodamMu  3KCNEepPUMEHTarbHOro
nccnegoBaHus pmanyeckoro npouecca

WO20nk.4 - ObpabaTtbiBaeT gaHHble ¢ | 3HaeT:  MaTemaTudeckMe  MeToabl  AvddepeHumnansHoro U1

MCrornb30BaHeM CTaHOapTHbIX | MHTErpanbHOro NCHNCNEHUs!
MeTO0B annpokcumauun | YmeeT: MPUMEHATb MaTeMaTuveckue MeTodbl Mpu  pelleHum
UYNCNEHHbIX XapakTepuUcTmK duranyeckux 3agad

Bnapeer: MeTodamMu n noaxoaamu MaTemMaTn4ecKoro

MOZEenMpoBaHna M3NYECKoro npouecca




3. Mecto aucuunnuHsl B cTpyktype OOl BO

OucumnnuHa «®Pusmka» oTtHocuTcs K 6asoBon yactu Of1, 6nok 1. [ns ycnewHoro

OCBOEHUSI AVCLUMNMVHLI NpeabssnsemMble TpeboBaHUA K «BXOOHBIM» 3HAHUSAM U YMEHUAM
CTYAEHTOB OOIMKHbI COOTBETCTBOBaTb YPOBHIO NMOArOTOBKM BbIMyCKHMKA
o6LweobpasoBaTenbHON LWKOSbI, HEOO6X0AMMbIMU AN ycnewHon caadn EM3 no dusnke u

MaTemaTtuke. [lucumnnnHa asnsieTca obdA3aTenbHoOm K N3Yy4HEHNIO.

Oucumnnnuua « PU3UNKA» gensemcs npedwecmeayrowieti 05151 OUCUUMNIIUH:
dunsnyeckne meToabl UCcrnegoBaHms

Kpuctannoxunmms

CTpoeHue BellecTBa

BbluncnutenbHble MeToabl B XMMUN

MeTpornorus u cTaHgapTmMsauus

OpraHunyeckas xmumus

dusnyeckas xmmms

KBaHTOBasa xumus

KonnounagHasa xmmusa

CoBpeMeHHble MeToAbl aHanus3a

HaHomaTtepuansl. OCHOBbI HAHOTEXHOMOMNI

Tenno- n macconepeHoc

OcCHOBbI NNIaHMPOBaHUS 1 OpraHn3auum aKCnepMmeHTa

4. O6bem AuCUMNNNHbI U BUAbI y4eOHON paboThbl

O6Lwasn TpyA0eMKOCTb AUCUMNNNHBI (MOAynsl) cocTaBnsieT 17 3a4eTHbIX eauHuLL.

Bcero ak PacnpepeneHue TpyaoeMKoOCTU No
Buabl yuebHoM paboThbl ’ cemMmecTpam, ak. YacoB
yacos
1 cem 2 cem 3 cem
Obwasn TPYOOEMKOCTb 612 180 216 216
ANCUMNANHDI
KoHmakmHass paboma, ¢ m.u. 379.8 128,8 138.1 112,9
aydumopHble 3aHIMus:
Jlekumn 168 54 60 54
Mpaktnyeckue saHaTuA (MN3) 117 36 45 36
JTabopaTopHble 3aHaTuA (J13) 84 36 30 18
o

KOHch'IbTaLI,VII/IvTeKyLLU/Ie (5% ot 8,4 27 3 27
ob6bema nekunm)
KoHcynbTauum nepepn ak3ameHoMm 2 0 0 2
Buagpl attectaumm (3a4éT, 3a4ér, 0,4 0,1 0,1 0,2
9K3aMeH)
CamocTtoAaTenbHas pabora 198,4 51,2 77,9 69,3
MoarotoBka K niabopaTopHbIM U
NPakTU4EeCKUM 3aHATUAM,
npopaboTtka MaTepuanoB Mo 164,4 43,2 59,9 61,3
KOHCNeKTam mneKkuuii, ydebHukam
N y4ebHbIM nocobusam
PeweHne TecToBbIX 3agaHun 34 8 18 3
(koMnNbOTEPHOE TECTUPOBAHMKE)
NoaroTtoBKa K 3K3amMeHy 33,8 0 0 33,8




5 CopepxaHue pgucuunnuHbl (Moaynsi), CTPYKTYpUpoBaHHOe MO Temam
(paspenam) c ykasaHMeM OTBeAEHHOro Ha HUX Konu4yecTBa akafeMM4YeCcKUX 4acoB M
BMOOB Y4eOHbIX 3aHATUN

5.1 CoagepxxaHue pa3genoB AUCLUUNIUHBLI (MOAYNSA)

No HanMeHoBaHME CopnepxxaHue pasgena TpynoemkocTb pasgena,
nin | pasaena avcuMnnnHL (yka3blearomces membl U Qudakmu4deckue ak.4
eduHuybl)
[NepBbIi cemecTp
dusnyeckme KvnHematvka  matepuanbHOM — TOYKA  Mpw 140

OCHOBbI MeXaHuKun. | nocrynaternbHOM 1 BpallareribHoOM OBWKEHUWN.
OuHamuka maTtepmanbHOW TOYKW. 3aKoHbI
HbloToHa. JnHamuka BpaLlaTenbHOro
OBWXeHna Tena. MmnynbC martepuarnbHOn
Toukn. LleHTp Macc. 3akoH coxpaHeHus
umnynsca. MoMeHT wumnynbca. 3akoH
COXpaHeHus1 MOMeHTa umnynbca. ['mpockon.
1 [BmKeHne B HemHepumanbHbIX CcUcTeEMax
oTc4yéTa. LleHTpobexHas cuna n
LEHTPOCTPEMUTENBHOE yckopeHue. PaboTa
npwu MeXaHN4YeCKOM OBWXEHNN.
KnHeTnyeckass u noteHumanbHasi 3Heprum.
3aKOH COXpaHeHUs1 MEXaHUYECKON 3HEpPrun.
MexaHudeckue konebaHuss. 3nNemMeHTbl
MeXaHUKM CMOoLWHbIX cped. 'mopocTaTtuka.
'mopoamMHammKa BA3KOW XXNOKOCTH

MonekynsipHO-KMHEeTUYEeCKas Teopud 112
naearnbHbIX rasos. YpaBHeHne
Menaeneesa-KnanernpoHa. W3onpouecchi.
PacnpeaoeneHns Makceenna n bonbumaHa
ans MOMeKyn. BbapomeTpunyeckoe
pacnpeneneHue. MepBoe Ha4ano
TepmoanHamukn. [NpumeHeHne nepBoro
Hayana TepMOAWHaMMUKM K u3onpoueccam
ONs  mngeanbHbIX ras3oB. TennoemMKoCTb.

MonekynsapHas Teopema bonbumaHa O paBHOMEPHOM
2 | dusmka W | pacnpegeneHun 3SHeprm no  CTENeHaAM
TepMoanHamuka cBoboabl MOJIEKYIT. 3aBucCMMOCTb

TENNOEMKOCTU naeanbHOro rasa oT Buaa
npouecca. YaenbHas " MonsipHas
TENNOEMKOCTMU. YpaBHeHue Mawepa.
AgnabaTtHbin npovecc. YpaBHeHue
lMyaccoHa. TennoBble MawwuHbl. Lmkn
KapHo. BTopoe Havano TepMoaMHAMMKMW.
OHTpoNnA. 3aKOH M3MEHEHUSI JHTPONUKN B
€CTeCTBEHHbIX npoueccax. Ctatnctuyeckui
CMbIC1 BTOPOro Havana TepMoanHaMUKN.

BTopoli cemecTtp

OnekTpudeckoe none (31) B Bakyywme. 58
HanpsikeHHocTe E u noteHuwan ¢ O3rl.
Teopema OcTtporpagckoro- Maycca gnsa 3l1.

arl B BeLLlecTBe. OunanekTpuku.
3 QrnekTpocraTuka. OnekTpudyeckas €MKOCTb. OHeprus
[NOCTOSIHHbIN TOK 3MNeKTPUYECKOro nons. 3aKoHblI

noctosaHHoro Toka. 3akoH Owma ang
OAHOpOAHON U HeoaHopoaHou uenen. OC.
KO wctoyHuka Toka. Mpasuna Kupxroda.
ONEeKTPMYECKNIA TOK B pas3nnYHbIX cpeaax.




OnekTpoMarHeTuam

MarHutHoe none B Bakyyme. MarHuTHas
nHaykums. 3akoH brno — Caapa - Jlannaca.
Cuna Amnepa. Cuna JlopeHua. OBwkeHune
TOYEYHOro 3apsna B OAHOPOAHOM
MarHMTHOM rnone. 3akoH MOSIHOro Toka Ans
MarHutHoro nons. MarHuTHbln  NOTOK.
MHOyKTUBHOCTL. KaTywka WHOYKTUBHOCTMW.
OneKkTpomMarHuTHas NHOYKUMS. 3akoH
dapagesd. BzanmHasa nHgykums. MarHmntHoe
none B BellecTBe. AsneHne
camouHaykummn. 3OC camouHaykuuun. Tok
CMeLleHus. YpaBHeHnA Makcsenna.
Cneaoctena w3 ypaBHeHu Makceenna.
OneKTpoMarHnTHble konebaHus:
cBobOOaHblE, 3aTyxalwlune, BbIHYXOEHHbIE.
AsneHune pe3oHaHca. NepeMeHHbIN
3MEKTPUYECKNIN TOK.

122

BonHoBas 7]
KBaHTOBasd onTUKa

MexaHunyeckne  BOMHbI.  OM  BOMHbI.
UNHuTepdepeHuuns. KorepeHTHOCTb. MpuHumn
MNonreHca-®peHensa. [Oudpakumna ceeTa.
MpnmeHeHne andpakumm cBeTa.
Monspusauus ceeta. 3akoH Mantoca.
MpyMeHeHUs  NONsIPU3OBAHHOIO  CBEeTA.
OnTtnyecku aKTUBHbIE BeLLecTBa.
Advncnepcusi, nornoweHne wn paccesiHue
ceeta. 3akoH byrepa - [JlambeprTa.
Tennosoe wusnydeHune. 3akoHbl TEMNSIOBOrO
nanyvyenms. KesaHToBas npupoga OM
nanyyeHus.  dotoadpdekt.  YpaBHeHue
OuHwWTENHa 1 3akoHbl CtoneTtoBa. OddekT
KomnToHa.

90

TpeTtuni cemectp

AnemMeHTbI
KBaHTOBOW
MEXaHUKN n
dun3mMkn  TBEPAOro
Tena

Teopus atoma Bogopoga no bopy. OnbIThl
dpaHka n lepua. KopnyckynsapHo-
BOSIHOBOW [Ayanun3m CBOWCTB BeLLeCTBa.
CooTHoLleHne HeonpeaenéHHOCTEN.
YpaBHeHne LpéanHrepa wn BONHOBas
dyHKUMA. YacTMua B NnoTeHuuanbHOn siMe.
TyHHenbHbI addekT. CnMH 3nekTpoHa.
OnbITbl WtepHa-Iepnaxa. MaTpuubl
Maynu. CratucTnyeckme pacnpeneneHms
Bose-OnHwTenHa n ®epmu-Aupaka.
30HHasA Teopusa TBepOoro tena (MeTtansbl,
OVN3NEKTPUKM, NOSNyNPOBOAHMKN).
MonynpoBogHukoBble Npubopbl.  [daTtynku
Ha OCHOBE NONynpOBOAHUKOBbIX
MaTepwanos.

168

OnemMeHThI
aTOMHON  PU3KKM,
du13MKM  aTOMHOro
sapa "
afieMeHTapHbIX
yactuy,

Tunbl dyHOaMeHTanbHbIX
B3anMOLENCTBUN. OnemeHTapHble
yacTuubl, ux knaccudpukaums. Coctae sagpa
N 3Heprua cBsasu agpa. AgepHble peakumm
AerneHus u cuHTesa.

48

KoHcynbTauum Tekywme

8,4

KoHcynbTauuv nepepn sk3aMeHoM

2

3ayéT + 3a4€T + 9K3aMeH + NoAroToBKa K 3K3aMeHy

01+0,1+0,2+338




5.2 Pa3spgenbl gucumMnnuHbl U BUAbI 3aHATUN

Ne HaumeHoBaHue pasgena Nekuum, ak. 4 Mpaktuyeckne/nabopatop | CPO,
n/n ONCUMNMUHBI Hbl€ 3aHATUA, aK. 4 ak. y
[NepBbIi cemecTp
1 dusnyeckne OCHOBbI 30 20/20 70
MeXaHUKMN.
5 MonekynapHaa dwu3auka ¢ 24 16/16 56
TepMognHamMmka
KoHcynbTaumm Tekylimne 2,7
3auér 0,1
BTopoln cemecTtp
3 OnekTpocTaTuka. 12 10/6 30
[MOCTOSIHHBIN TOK
4 | QNeKTpomMarHeTmsm 28 20/14 60
5 BonHoBas " KBaHTOBas 20 15/10 45
onTuka
KoHcynbTaumm Tekywime 3
3auér 0,1
TpeTtunin cemectp
42 28/14 84
OnemMeHThI KBAHTOBOM
6 | MExaHuKu n PU3MKK
TBEpOOro Tena
OnemMeHTbl aTOMHON (hU3nKn, 12 8/4 24
7 | buankm atomHoOro sgpa wu
aneMeHTapHbIX YacTuL
KoHcynbTauuu TekyLime 2,7
KoHcynbTauuu nepes ak3amMeHoMm 2
OK3aMeH + NoAroToBKa K 3K3ameHy 0,2+ 33,8
5.2.1 Nlekuumn
No HanmeHoBaHue Tpyooém-
n/_n pasgena TemaTnka NEeKUMOHHbIX 3aHATUN KOCTb,
ONCUUNNUHBI ak. yac
1 dusnyeckme 1. KuHematumka matepuarnbHON TOUKM Npu nocTynaTersHOM 1 2
OCHOBBI BpaLLaTernbHOM ABVPKEHWM.
MEXaHUKMN. 2. lnHamumka maTtepuanbHOm ToYKU. 3akoHbl HbloTOHa. 4
3. AnHamuka BpawaTenbHOro ABMKEHUS Tena. 4
4. Nmnynbc MaTepuanbHon Touku. LleHTp macc. 3akoH 4
COXpaHeHus uMnynbca.
5. MomeHT wumnynbca. 3aKkOoH COXPaHEeHWss MOMeHTa 4
nmnynsca. 'vpockon.
6. [BwkeHne B HeuHepumanbHbIX CUCTEMaAx OTCYETA. 2
LleHTpoGexHas cuna n LeHTPOCTPEMUTENBHOE YCKOPEHNE.
7. Pabota npu MexaHundeckoM ABwxeHun. KuHetnyeckasa v 4
noTeHumnanbHasa aHeprum. 3akoH COXpaHeHUa MexaHN4eCKOm
3Heprum
8. MexaHuuyeckue konebaHus. 4
9. DneMeHTbl MEXaHUKN CNIOLWHbIX cped. mgpocTtaTtumka. 2
'mgpogmMHammKa BA3KOW XXNOKOCTH




MonekynsipHas
dmsnka n
TepMoauHa-
MUKa

1. MonekynapHo-kMHeTu4eckasa Teopus naeanbHbIX ra3os.
YpaBHeHne MeHgeneeBa-KnanenpoHa. Nsonpoueccsl.

2. PacnpegeneHus Makceenna n bonsumaHa gng Mornekyn.
BapomeTpuyeckoe pacnpegeneHue.

3. NepBoe Ha4ano TepmoanHamMukn. lNpumMeHeHne nepsoro
Hayana TepMoauHaMUKK K n3onpoueccam Ansa naeanbHbIX
rasos.

4.TennoemkocTb. Teopema bonbLumMaHa 0 paBHOMEPHOM
pacnpeaeneHum 3Heprumn nNo cteneHsm ceoboabl MOMeKyr.
3aBMCUMOCTb TENSTIOEMKOCTU naearnbHOro rasa ot Buaa
npouecca. YaenbHasa n MonspHas TennoeMKOCTy.
YpaBHeHne Manepa.

5. AanabaTtHbi npouecc. YpaBHeHue lNyaccoHa. TennoBble
MaLuHbl. Linkn KapHo.

6. Bropoe Hauyano tepmoguHaMmki. QHTponud. 3akoH
N3MEHEHMS SHTPOMMM B €CTECTBEHHbIX NpoLeccax.
CTaTUCTMYECKNIA CMbICIT BTOPOro Havana TepMogMHaMumKu.

dnektpocTa-
THKA.
lMocTosAHHBIN
TOK

1. OnekTpudeckoe none (Al1) B Bakyyme. HanpskeHHOCTb E
n noteHumnan ¢ 3l. Teopema OcTtporpaackoro- [aycca ans
arl.

2. 3l B BewecTBe. ANanekTpukn. 3nekTpuyeckas eMKoCTb.
OHeprus aneKTpmuyYecKoro nosns.

3. 3akoHbI NOCTOAHHOrO ToKa. 3akoH OMa ans OQHOPOAHOM
n HeogHopoaHon uenen. 3OC. KM nctovHnka Toka.

4. MNpasuna Kupxroda. SNekTpn4eckuin ToK B pasnnyHbIX
cpepax.

onekTpo-
mMarHeTmam. OM
konebaHus

1.MarHuTHoe norne B BakyyMe. MarHutHast nHaykums. 3akoH
Bbuo — Casapa - Jlannaca. Cuna Amnepa.

2. Cuna JlopeHua. [IBmxeHne To4e4HOoro 3apsiga B
OAHOPOOHOM MarHMTHOM Mnone.

3. 3aKoH NOMHOro Toka Ans MarHUTHoro nond. MarHUTHbIN
notok. MHayktmBHOCTb. KaTywka MHOYKTUBHOCTM.

4. OnekTpoMarHuTHas nHgykuus. 3akoH dapages.
BsaumHas nHaykuma. MarHmtHoe none B BellecTBe.

5. AeneHune camonHgykumn. 30C camonHOyKLMW.

6. Tok cmeleHus. YpaBHeHua Makcsenna. Cnegcrteusa s
ypaBHeHun Makcsenna.

7. AnekTpomMmarHnTHble KonebaHus: ceBoboaHble,
3aTyxarowue, BbiHY>XAEHHbIE. fBNeHne pe3oHaHca.

8. NepeMeHHbIN aNEKTPUYECKUIN TOK.

BonHoBas n
KBaHTOBas
onTuka

1. MexaHnyeckune BornHbl. AM BonHbl. IHTepdepeHums.
KorepeHTHOCTb.

2. MpuHumn MNonreHca-®peHend. Audpakums ceeTa.
MpumeHeHue audpakuumn ceeTa.

3. MNonapusauma ceeta. 3akoH Mantoca. NpumeHeHus
nonspuM3oBaHHoro ceeta. ONTNUYECKN akTUBHbIE BELLECTBa.
4. lucnepcus, NOrnoLeHne n paccesHne ceeta. 3akoH
byrepa — JlambepTa.

5. TennoBoe n3nyyeHne. 3akOHbI TEMMOBOrO U3Iy4YeHUs.
6. KsaHToBaga npupoga 3M nanyvenums. PotoadpdexT.
YpaBHeHue QnHwTerHa n 3akoHbl CtoneTtoBa. OddekT
KomnToHa.

N A




AneMeHTbl 1. Teopusa aToma Bogopoaa no bopy. 4

KBaHTOBOW 2. OnbiTel ®paHka u Nepua. 2

MEXaHUKN U 3. KopnyckynsipHO-BONHOBOW Ayann3m CBOMCTB BelllecTBa. 4
PU3UKN CooTHoLeHne HeonpeaenéHHOCTEN.

TBEpOoro Tena | 4. YpaBsHeHue LpéanHrepa n BonHoBas yHkuus. Yactmua 6
B NOTeHUManbHon sime.
5. TyHHenbHbIN 3hdEKT. 2
6. CnuH anekTpoHa. OnbIThl LLTepHa-Iepnaxa. 4
7. Matpuubl Naynu. 2
8. Ctatuctmnyeckne pacnpenenenus bose-OrHwTenHa n 4
®epmn-Anpaka.
9. 3oHHas Teopus TBepaoro Tena (MeTansbl, AUSNEKTPUKH, 4
NoNynpOBOAHMKN).
10. MNonynpoBogHMKOBbIE NPUBOPBI. 4
11. [JaTymKkn aneKTpoOMarHMTHOro U3ry4eHns Ha OCHoBe 2
NonynpoBOAHUKOBLIX MaTepranos.
12. JaTtumkn onsg AeTeKTMPOBaHUS BELLECTB B Pa3fnyHbIX 4
cpepax.

OrneMeHTbl 1. Tvinbl byHOaMeHTanNbHbIX B3aUMMOLENCTBUMN. 4
aTOMHOM 2. OnemeHTapHble YacTuubl, X Knaccndukaums. 4
dur3mku, 3. CocTaB gapa 1 3Heprnsa cBaA3n sapa. AgepHble peakunm 4
bu3nku AeneHns n CuHTe3a.

aTOMHOro siapa
W anemMeHTap-
HbIX YacTuL,
5.2.2 MNpakTnyeckme 3aHAaTms (CEMUHaphbI)

Ne HaunmeHoBaHWe pasgena TemaTuka npakTUYecknx 3aHATUN T%@?i“"_

n/n ONCLMNIUHBI (cemnHapos) aK. yac
KnHematuka matepuanbHON TOYKU Mpuy

1 noctynatensHOM W BpawarensHOM 4
OBVDKEHNN.

5 OuHamuka nocTynaTensHOro " 4
BpaLLaTenbHOro ABVKEHUS Tena.

®dunanyeckme 0CHOBbI MEXaHWUKM

3 3akoH  coxpaHeHus nmnynbca. 4
LleHTp macc.
3aKOH COXpaHEHUsT MeXaHUYeCKOM

4 3Hepruu.
MexaHunyeckne konebaHums.
OcHoBHOe ypaBHeHue

5 MOSEKYNAPHO-KMHETMYECKON Teopumn 4
noeanbHbIX  rasoB.  YpaBHeHue
KnanenpoHa-MeHgeneesa.
lNepBoe Ha4Yano TepMoaAMHaMMKN.

6 MonekynsapHas dhuanka n | NMprmeHeHne NepBoro Havana 4

TepMogMHamuka TepMoaMHaMUKK K nsonpoueccam

AN ngeanbHbIX ras3os.
TennoemkocTb. YpaBHeHve Mawepa. 4
7 ApgmabaTtHbIn npouecc.
BTopoe Hauyano TepMOAMHAMMKU. 4
Tennosble MaLUNHBI.
OneKTpuyeckoe none B Bakyyme.
3 onekTpocTaTtumka. MocTosiHHbIN | [pMeHeHne TeopeMsbl 4
TOK. Ocrtporpagckoro — ["aycca.

QnekTpudeckas eMKOCTb.




3akoH Oma. 3[C. 3akoHbl
Kupxroda.

10

11

3HeKTp0MaFHeTVI3M.

12

13

MarHuTHoe none B Bakyyme. Cuna
Amnepa, cuna JlopeHua. 3akoH bro
— CaBapa — Jlannaca.

OneKkTpoMarHuTHast UHOYKLUUS.
3akoH ®apaged. MHOYKTUBHOCTb.

YpaBHeHns Makceenna

OnekTpoMarHuTHble konebaHus B L-
C KOHType.

IN

14

15

16

BonHoBas u kBaHTOBas onTukKa

OM BonHbl. MHTEpdEpeHums.
Oudbpakuus.

Monsapusauus. ducnepcus ceeta.

Oddekt KomntoHa. PoToadhdekT.

17

18

19

20

AnemMeHTbI

21

1 om3nKn TBEPOOro Tena

22

KBAHTOBOW MEXaHUKU

YacTtmya B noTeHumanbHOn ame.

TyHHEenNbHbIN AdhdeKT.

CnuH aneKkTpoHa.

CtaTuctnyeckue pacnpegeneHus
bose-OnHwTenHa n Pepmu-upaka.

A OGO O

OneKTpPonpPOBOAHOCTb METannoB.,
AV3NEKTPUKOB U NOMYNPOBOAHUKOB B
3aBUCMMOCTU OT BHELLHWUX YCIIOBUI

N

[eTekTopbl Ha OCHOBE
NonynpoBOAHUKOBbIX MaTepmanos.

23

24

AnemMeHTbl  aTOMHOM
dM3MKN  aTOMHOrO

25

3NNeMEeHTapHbIX YaCTuL

un3nKn,
agopa M

SnemeHTaprle YacTuubl

ﬂﬂ,eprle peakunn geneHna n
CUHTE3a.

MoHunsunpytoliee nsnyyeHue.

AN IN O

5.2.3 JTabopaTopHbI NPaAKTUKYM

Ne
n/n

HaumeHoBaHue pasagena
OVCUUNNNHBI

HanmeHoBaHne naGopaTtopHbix paboT

Tpyooém-
KOCTb, aK. 4yac

dunsunyeckme
MeXaHUKW.

OCHOBBbI

1. OnpegeneHne NIOTHOCTU Tena NpaBuibHON
reomeTpuyeckon popmbl

2. OnpegeneHne MOMEHTa MHepUun Ten ¢
NMOMOLLLI0 KPYTUITBHOMO MasiTHUKA

3. NayyeHne rapmoHmyeckmnx konedaHum

4. lNpoBepka OCHOBHOrO 3aKOHa AMHAaMMKN
BpallaTenbHOro ABMXEHUS

5. lNpoBepka 3akoHa COXpaHeHUs
MeXaHN4YeCKOW 3Heprun nNpu ckaTbiBaHUM Ancka
N0 HAKNOHHOW MNOCKOCTU

4

4

MonekynsipHaa ¢usmka u
TepmoanHamuka

1. Onpegenenne koadpuumneHTa
TEennonpoBOAHOCTW TBEPAbIX TEN

2. Nposepka 3akoHa bonnga-MapuoTTa u
onpegeneHne NnOTHOCTN BO3ayxa

3. OnpeaeneHne OTHOLLEHWS TEMTOEMKOCTEN
rasa

4. OnpegeneHune ko3 PULUNEHTa BA3KOCTH
rasa, onvHel cBo6oagHoro npobera n pasmepos
€ero Mosiekyn

OnekTpocTaTtuka.
[NMOCTOSAHHBIN TOK.

1. NccnepoBaHve anekTpocTaTMyYeckoro nons
2. Onpegenexne 3C v BHyTPEHHErO
CONPOTUBMEHUSA UCTOYHUKA TOKA

onektpomarHetuam.  3M

konebaHus

1. amepeHune ropnsoHTanbHOM COCTaBSISOLLEN
HaNPsYKEHHOCTU MarHUTHOro nons 3emnm




KBaAHTOBOW MEXaHUKU

paboTa ¢ y4ebHNKOM U pelueHne 3agay

2. OnpegeneHne eMKOCTU KOHAEHcaTopa 4
MEeTOA0M 3apsaKu
3. N3yueHne SM konebaHui B L-C koHTYpe. 3
4. N\ccnepoBaHue HamarHMyYMBaHus 4
beppomMarHeTuka
5 BonHoBasa n kBaHTOBas 1. OnpegeneHve onvHbI CBETOBOW BOSHbI NpU 3
onTuKa MOMOLLM AUIPAKLMOHHON peLleTKu
2. N3y4eHune paboTbl BakyyMHOro 3
oTO3NEMEHTA
3. VisyyeHue siBneHns nonspusaumm ceeta 4
6 OnemeHTbl KBaHTOBOW 1. ViccnepoBaHmne 3aBUCUMOCTU CONPOTUBIIEHNS 3
MeXaHWUK1 1 OU3NKM nonynpoBOAHUKa U MeTarnna oT TemnepaTypbl.
TBEpAOro Tena 2. N3yyeHune nonynpoBOAHMKOBOrO gModa 3
3 OnpegeneHne WNPUHbI 3anpeLLEHHON 30HbI 4
nofynpoBOAHUKA NPU UCCreaoBaHUM CnekTpa
nponyckaHus
4. [leTekTpoBaHUE peako3eMenbHbIX 4
3N1EMEHTOB MeTOA0M hOTOMKOMUHECLIEHLINN
7 OnemeHTbl aTOMHOW 1. OnpegeneHune koadduLmeHTa NornoLeHns 4
n3KKN, PU3MKM aTOMHOIO | B artoMUHNN.
A4pa U dNeMeHTapHbIX
yacTuy
5.2.4 CamocTositenbHas paboTta oby4yaromxcs
No HavnmeHoBaHue Tpynoem-
pasgena Bug CPO
n/n KOCTb, aK. 4yac
ONCUMNInHBI
1 lMpopaboTka maTepunanoB KOHCNEKTa NeKUNN, 15
paboTta ¢ y4ebHMKOM U pelueHne 3agad
duranyeckme oCHOBbI
MEXaHUKMW. Tect 4
MoaroToBka, odopmreHne nabopaTtopHbiXx pabor, 10
npopaboTka KOHTPOJIbHbIX BONPOCOB
2 MpopaboTka maTepuanoB KOHCNEKTa NeKuni, 10.2
MonekynspHast paboTa ¢ y4ebHNKOM U pelueHne 3agay ’
chusuka un Tect 4
TepmoavHamyika MoproToBka, ochopmrieHre nabopaTopHbix paboT, 8
npopaboTKa KOHTPOSbHbIX BONPOCOB
3 MpopaboTka maTepunanosB KOHCNEKTa NeKuni, 10
paboTta ¢ y4ebHMKOM M pelleHne 3agad
OnekTpocTaTtuka.
[MOCTOAHHBIV TOK Tect 4
MoaroToBka, odhopMrieHne nabopaTtopHbIX pabor, 3
npopaboTKa KOHTPOSbHbIX BONPOCOB
4 MpopaboTka MaTepuanos KOHCMEKTa Nekumn, 20
paboTta ¢ y4ebHMKOM U peLleHne 3agad
OnekTpomarHeTnam TecT 8
MoaroToBka, odhopMrieHne nabopaTopHbIX pabor, 7
npopaboTka KOHTPOJIbHbIX BONPOCOB
5 MpopaboTka MaTepnanoB KOHCNEKTa NEKUUN, 14.9
paboTta ¢ y4ebHMKOM M pelleHne 3agad '
BonHoBas u Tecr 6
KBaHTOBas onTuKa
MoaroToBka, odhopMrieHne nabopaTopHbIX pador, 5
npopaboTka KOHTPOSbHbIX BONPOCOB
6 OnemeHTbl MpopaboTka MaTepnanoB KOHCNEKTa NEKUNN, 40




n pU3nKnN TBEPLOro Tect 6
Tena MoaroToBka, odopMrieHne nabopaTopHbIX pador, 7
npopaboTka KOHTPOSbHbIX BONPOCOB
7 | OnemeHTbl aTOMHOWM MpopaboTka MaTepnanoB KOHCNEKTa NEKUNN, 123
dur3MKKN, PUINKN paboTta ¢ y4ebHMKOM M pelleHne 3agad '
aTOMHOro sgpa u Tect 2
3MIEMEHTapPHbIX MoaroToBka, odopMrieHne nabopaTopHbIX pador, >
HacTtumy npopaboTka KOHTPOSbHbIX BONPOCOB

6 YyebHO-MmeTOaMYECKOe U MHpOoOpMaLUOHHOe obecneyeHne ANCLUNIIUHDbI
[nsa ocBOEHWs1 AMCLMNITMHBI O0yYatloLWMICS MOXET UCNONb30BaTh:

6.1 OcHOBHas nuTepartypa
1. Tpocomumosa T.U. Kypc puaunkn. Yueb. nocobme gns ctya. Bysos.-. M. : Beicw. wk. 2010,
386 c.
2. Hukepos B. A. ®usmka : coBpeMeHHbIN Kypc: y4ebHuk Mocksa: M3gaTenbcko-Toproeas
kopnopauus «dawkoB n K°», 2019. Pexxum gocTtyna:
http://biblioclub.ru/index.php?page=book red&id=573262
3. Ko3nos B.®. n gp. Kypc obuien pusnkm B 3agadax M: duamatnut, 2010. Pexxum goctyna:
http://biblioclub.ru/index.php?page=book&id=68398

6.2 [lononHuTenbHasa nuteparypa

1. KBaHTOBas u sagepHas gusuka / I'.lU. Norenawswunn, M.E. TNopgees, C.B. KpacunbHukoBa
n gp.; nog odw. pea. I'.lU. Norenawsnnu; NMoBOMKCKNA rOCyAapCTBEHHbINA TEXHONOMMYECKNI
yHusepcuteT. — Wowkap-Ona: TMITY, 2018. — 120 c.. un. — Pexum pgoctyna:
http://biblioclub.ru/index.php?page=book&id=560434

2. Kypc obuwen pusmnkmn B Bonpocax u 3agadax: ydebHoe nocobue onga ctyq. By3os, obyy. no
TeXHUY. HanpasneHmsam nogrotoBku (rpud MO) / J1. C. KyauH, I'. I'. BypaykoBckas. - Cl16.;
M.; KpacHogap: JlaHb, 2013. - 320 c.

6.3 lNepeyeHb y4yebOHO-meTOAMYECKOro obecnevyeHUss ANA CaMOCTOSTENIbHOMU
paboTbl obyyvarowmxca
1. bypaHoB A. B. OcHoBbl anektpognHamukn : yy4eb. nocobue / A. B. bymaHos, B. W.
Koeanesckuin, B. [1. CtpbirvH, A. B. KagaHueB; BopoHex. roc. TexHon. akag. — 2-e u13g.
nepepab. n gon.;— BopoHex :BI'TA, 2010. — 180 c. Pexxum goctyna:
http://biblioclub.ru/index.php?page=book view red&book id=141645
2. bespsaguH H. H. n gp. KBaHTOBbIE U ONTUYECKME MpPOLECChl B TBEPAbIX Terax: Teopus u
npakTuka: ydebHoe nocobue BopoHex: BI'YUT, 2015. — 153 c. Pexum goctyna:
http://biblioclub.ru/index.php?page=book red&id=336036
3. A.B.bypaHoB, C.A.TutoB BbinonHeHne camoctoaTenbHon paboTbl No duauke: yyebHoe
nocobme [ONeKTpoHHbIN pecypc] /; BopoHex. roc. yH-T UHX. TexHon. - BopoHex: BI'YUT,
2016. - 70 c. [QU]. Pexxum pocTtyna:
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2826

6.4 TlepeyeHb pecypcoB MWHGPOPMaALMOHHO-TENIEKOMMYHUKALUMOHHON CceTH
«HTEepHeT», HeO6X0AUMBIX AN OCBOEHUA AUCLMNIUHBLI (MOAynSA)

HanmeHoBaHue pecypca cetn «IHTepHeT» ONEKTPOHHbIN agpec pecypca
«Poccutlickoe obpasosaHue» - chedeparibHbili nopmarn http://www.edu.ru/index.php
Hay4Has anekmpoHHasi bubriuomeka http://www.elibrary.ru/defaulttx.asp?
®eldeparnbHas yHU8epcumemckasi KoMmrbromepHas cempb | http://www.runnet.ru/
Poccuu
UHpopmayuoHHas cucmema «EOuHoe okHO docmyna k | http://lwww.window.edu.ru/
obpaszosameribHbIM pecypcam»



http://biblioclub.ru/index.php?page=book_red&id=573262
http://biblioclub.ru/index.php?page=book&id=68398
http://biblioclub.ru/index.php?page=book&id=560434
http://biblioclub.ru/index.php?page=book_view_red&book_id=141645
http://biblioclub.ru/index.php?page=book_red&id=336036
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2826

http://biblos.vsuet.ru/megapro/web
http://minobrnauki.gow.ru

AnekmpoHHas 6ubnuomeka BI'YUT

Calm MuHucmepcmea Hayku U ebiclwezao obpa3osaHusi
PO

lMopman omkpbimozo on-line obpazosaHusi
UHopMayUOHHO-KOMMYHUKaUUOHHbIE — MEXHOoo02uUu 8

http://npoed.ru
http://www.ict.edu.ru/

obpa3sosaHuu. Cucmema edeparnbHbIx
obpasosameribHbIX 1opmarnos
BOnekmpoHHas UHpopmayuoHHO-o0bpasosamerbHas | http://feducation.vsuet.ru

cpeda OI6QY BO «BIr'yut

6.5 [lepevyeHb WHMPOPMALMOHHbLIX TEeXHOJIOTMA, UCNOJSIb3yeMbIX MNpwU
ocyliecTBneHMn obpasoBaTenibHOro npouecca no AucuuniuHe (Moaynio), BKIO4as
nepeyYyeHb NporpamMMHoOro o6ecnevyeHnss U MHPOPMaLMOHHbIX CNPaBOYHbIX CUCTEM

Mcnonb3yemble BUAbI MIHPOPMALMOHHBLIX TEXHOMOIMIA:

1. - «KOMMblomMepHasi»  MEXHOJ0_2Us:  MePCOHalbHbIU  KOMMbOmMep  C
rnpozpamMmMHbIMU MPOOyKmamu pa3Ho20 Ha3HavyeHus1 (ANEKTPOHHbIN y4ebHuK «MexaHuka.
Konebanuna n BonHbl. MonekynsipHas cusmnka n tepmogmHamukay.Tectbl «MexaHukay,
«MonekynsipHasa duaukay, «dnektpoanHamukar.(paspabotkn BI'YUT);

2.- «cemesasi»: floKanbHasi cemb yHUgepcumema u arobasnbHas cems Internet.
MHpopMaLnOHHO-CNpaBoYHbIE CUCTEMbI NO PU3MNKE.
http://school-collection.edu.ru/collection EcTecTBeHHO-Hay4Hble 3KCNEPUMEHTbl — Duanka:

Konnekuna Poccuinckoro obuieobpasoBaTenbHOro noprana

http://www.physics.ru OTKpbITUI KONNegxK No pusnke

http://www.elementy.ru OnemMeHTbl: NONYNAPHbLIM CanT 0 PyHAAMEHTaNbLHOW Hayke
http://fiz.1september.ru 3aHnmaTenbHaa guaunka

http://ens.tpu.ru EcTecTBeHHO-Hay4Has wkona ToOMCKOro nonmMTexHNYeCcKoro yHmBepcureTa
https://teach-shzz.jimdofree.com MHdpOpMaLNOHHbIE TEXHONOMMU B NpenogaBaHun (PU3NKNA:
cant N.A. dununnoson

http://ifilip.narod.ru  HopmaLMOHHbIE TEXHONMOrMM Ha ypokax Guankn. WIHTepakTnBHas
aHMMaums

http://fizkaf.narod.ru Kacdbegpa dmankm MOCKOBCKOro MHCTUTYTa OTKPbLITOro o6pa3oBaHus
http://kvant.mccme.ru KaHT: Hay4YHO-NONYNAPHbLIA (PU3UKO-MaTEMATUYECKUN XKypHan

NMpu ocCBOEHMM AUCUMNIUHBI UCMONbL3YeTCA JIMLEH3UOHHOE U OTKpbITOE
nporpammHoe ob6ecne4veHue — H-p, OC Windows

7 MatepuanbHO-TeXHM4YeCcKoe obecnevyeHne AMcUUNInHbI (Moayns)

Ne HanmeHoBaHue HanmeHoBaHue OcHalleHHOCTb MNepeyeHb
n\n | AMCUMNWHbI cneymanbHbIX* crneymnarnbHbIX NOMELLEHNI U NNLEH3MOHHOIO
(mogyns), NMOMELLEHUN 1 nomeLLeHmn ons nporpaMmMHOro
NpakTuK B | NMomMmeLleHun ans CamMoCTOATENBbHON paboThl obecneyeHus.
COOTBETCTBMM  C | CAMOCTOATENBHO PekBuanTbl
y4yeBHbIM NnaHoMm " paboThl noaTBepXaaroLLero
OOKYMEHTa
1 dusnka JlekunoHHas Komnnektel mebenu agnga | MS Office 2013
ayauTtopuda,  (a. | yuebHoro npouecca. Habop | Professional Plus
53) NEeKUMOHHBbIX AeMoHCcTpaumi | Russian OLP AE
" y4yebHOo-HarnsagHbIX | 4OroBop 47-OA-
nocobun no kypcy obwen | 223/03.01 oT
dM3KKN. 28.07.2015
Ayano-BuayaneHas cuctema | Microsoft Windows 7
NEKUNOHHBbIX ayautopuin | (64 - bit) Microsoft
(MynbTUMeanHbIM NpoekTop, | Windows Professional 7
3KpaH, ceTeBou KommyTtartop | Russian Upgrade
ans noaKnoYeHns k | Academic OPEN 1
KOMNBLIOTEPHON cetn | License No Level



http://school-collection.edu.ru/collection
http://www.physics.ru/
http://www.elementy.ru/
http://fiz.1september.ru/
http://ens.tpu.ru/
https://teach-shzz.jimdofree.com/
http://ifilip.narod.ru/
http://fizkaf.narod.ru/
http://kvant.mccme.ru/

(MHTepHeT))

#47881748
24.12.2010 .
Microsoft Office 2007
Microsoft Office 2007

oT

Russian Academic
OPEN No Level
#44822753 oT
17.11.2008

Mpaktukym  no | Komnnektel mebenn  ans

dusmke Ne 1 onsa | yuebHoro npouecca.

nabopaTopHbIX JTabopaTtopHoe

3aHaTuK (a. 51, a. | obopyaoBaHme Anst U3y4yeHus

55) 3aKOHOB n SIBITEHWN

MEXaHWKM N  MONEKYIsipHOM
Pur3nKK:

JTabopatopHoe
obopynoBaHue ans nlyvyeHus
3aKOHOB " ABNEHUN
arnekTpudecTea "
MarHeTuama.
MpakTnkym no | Komnnektel mebenu gns
dusnke Ne 2 ans | yuebHoro npouecca.
nabopaTopHbIX JTabopaTopHoe

3aHATUN (a. 41, a.
40)

obopyaoBaHne ANs U3yYeHus
3aKOHOB U ABNEHUI ONTUKU U
dun3nka TBEPLOro Tena.

MpakTukym no | Komnnektbl mebenu gns

dusmke Ne3 gnsa | yuebHoro npouecca.

nabopaTopHbIX JTabopaTtopHoe

3aHATMA (a.55 wn | obopygoBaHue Ans U3ydeHus

a.51) aneKkTpomMarHeTnama

Ayauntopun  gnga | Komnnektel mebenn  gns

nposeneHns yyebBHoro npouecca.

NpakTU4EeCKNX

3aHATUN

UuTtanbHble 3anbl | KomnbloTepbl cO cBOGOAHbBIM

onbnuoTekn. OOCTYMNOM B CeTb VIHTEPHET U
OrnEKTPOHHbIMU
61MGnmMoTeYHbIMMU "
MHGOPMaLMOHHO

cnpaBoO4HbIMX CUCTEMAMU.

8 OueHouYHble maTepuanbl ANs NPOMEXYTOYHOW aTTecTauum oby4yarowmxca no
avcumnnuHe (Moaynio)

OueHouHble maTtepuansbl (OM) Ansg gucumnnvHel (Mogyns) BKAYaKOT B cebs:

- MepeyeHb KOMMETEeHUWN C YyKa3aHMeM WHOUKATOPOB [AOCTWXKEHWS KOMMETEHLUWN,
3TanoB ux opMMpPOBaHNA B NpoLecce OCBOEHWsI 0bpa3oBaTenbHOM NporpaMmbl;

- OMycaHve LWKan oueHNnBaHus;

- TUMNOBbIE KOHTPOJIbHbIE 3alaHUs UMK UHble MaTepuarbl, HeobxoauMble AN OLEHKM
3HaHWW, YMEHWUWN, HABbIKOB;

- MeToAMYecKue maTtepuarnbl, onpefensalowme npouenypbl
YMEHWI, HABbLIKOB U (UNK) OMnblTa OEATENBLHOCTH.

OM npegcTtaBnalTCA OTAENbHbIM  KOMMMEKTOM M BXOAAT B COCTaB pabouen
nporpamMmmbl  aucumnnuHbl (Moaynsa). OueHoyHble MaTepuansl  OPMUPYIOTCA B
cooTtBeTcTBUM C 1 BI'YUT «[MonoxeHne 06 OLEHOYHbIX MaTtepuanax».

OLIeHUBaAHUSA 3HaHUN,



OLIEHOYHbLIE MATEPUAIJIbI
Anda NPOMEXYTOYHOU ATTECTALUU

no gucuunivHe

dusmka




1 NMepeyeHb KOMNETEHUUWN C yKazaHUeM 3TanoB ux opmMupoBaHus

Kon HanmeHoBaHue koMneTeHLun Ko v HanmeHoBaHWe nHankaTtopa OOCTKEHUS
KomneTt KOMMeTeHunn
eHUuKn
OlIK-4 | CnocobeH nnaHmMpoBaTth paboTbl UWO1ornks - MWicnonb3yet 6asoBble 3HaHust B obnactm

nony4yeHHble pe3ynbTaTtbl C

peweHna mateMaTn4eCckmnx n
(bVISVI‘-IeCKVIX 3agav

XUMMYECKOW HanpaBreHHOCTH,
obpabaTbiBaTh M MHTEPNPETUPOBATL XUMUYECKOWN HanpaBrieHHOCTM

MaTeMaTUKM W OU3NKA  NpUM  NNaHUpoBaHuM  paboT

WO20nks - ObpabaTbiBaeT [OaHHble C WUCMOSIb30BaHMEM

ncrnonb3oBaHMeM TEOPETUYECKMX CTaHOapTHbIX  METOAOB  anmnpoKCMMauuW  YUCHEHHbIX
3HaHWI N NPaKTUYECKUX HABLIKOB XapakTepucTmk

Koa n HammeHoBaHue UWHAUKaTopa
AOCTUXEeHNA KoMmneTeHUnn

Pe3ynbTaThl 06y4eHUs (NokasaTenu oueHUBaHuUsl)

WO1onks - MWcnonb3yet ©asoBble
3HaHMs B obnactm maTtemaTukm wu
duU3nMKM  Npyu  NNaHMpoBaHUM paboT
XUMUYECKOW HaMnpaBfieHHOCTU

3HaeT: OCHOBHble (U3NYECKUE BEMUYMHbLI, MOHATUA, MOLENU U
NpeacTaBneHusl; 0 TeHOAEHUMAX Pas3BUTUS COBPEMEHHOW TEXHWUKM U
TEXHOMOIMM Ha OCHOBE MOHUMaHUSA (U3NYECKNX SIBNEHUA W
adhdpekToB

YMeeT: MpOBOAWTb KOPPEKTHble U3MEpeHus, npeacTaBneHue,
WHTEepnpeTaumio 1 aHanu3 pesynbTaToB MCCneaoBaHns puandeckmnx
BEMWYMH; NOHMMAaTb NPUHLUUMbLI AEUCTBUS N3MEPUTENbHBIX NMPpMbopos
M uMCcCnepoBaTenbCkMX YCTPOWCTB; aHanuMauposaTb  AWHaMUKY
pPasBUTUS TEXHUKM W TEXHONOMMW Ha OCHOBE (yHOAMEHTAaNbHbIX
DU3MYECKUX 3HaHUN

Bnapgeer: mMeTogamun n nogxoaamu 9KCnepumMeHTanbHOoro
nceneagoBaHua (*)VI3I/I‘-|€CKOFO npouecca

NO20nk4 - ObpabaTtbiBaeT AaHHble C
NCMNONb30BaHNEM CTaHOapTHbIX
METOZOB annpoKCUMaLMN YUCIEHHbIX
XapaKTepucTuk

3HaerT: mMaTtemMaTun4yeckme mMeToabl p,wcbq)epeHumaanoro n
MHTErpanbHOro NCHUCIeHna

YmeerT: NPUMEHATb MartemMaTtuhdyeckne wmeToabl nNnpu  pelueHnn
cbmmqecmx 3agad

Bnageer: mMeTogammn n noaxogamu mMaTtemMaTn4ecKkoro
MoaennpoBaHuA CbI/I3VI‘-IeCKOFO npouecca

2 I'IacnopT (bou.qa OLleHO4YHbIX MaTepuasnoB nNo gucuumniinHe

WNHpekc OueHouHble cpeacTBa
Paspensbl KOHTpOJ‘lMp
Ne eLnn- yemowm TexHonorus/npouenypa
n/n D'nmll-l|b| KOMMeTEHL|, HanmeHoBaHne Ne 3agaHuin oLeHuBaHus (cnocob KOHTpors)
un (unu ee
yacTtm)

KoHTponbHbIE BONPOCHI K
TeKyLLMM onpocam no 3.1.1-3.1.10 TeKyLLMiA KOHTPONb

duanyec- nabopaTtopHbiM paboTam

1 | kue oCHoOBBI OnkK-4 3apauu 3.21-3221
MEXaHNKn Tectl (TecToBbic 3.3.1-3.312 Py6exXHbIN KOHTPOrb
3agaHuvs)

Bonpocebl k ak3ameHy 3.41-3.4.20 MTOroBbI KOHTPOMb

KoHTponbHbIE BONPOCHI K
Monekynsip TeKyLLMM onpocam no 3.1.11-3.1.17 TeKYLLMIA KOHTDOMS

Has nabopaTtopHbiM paboTtam y P
2 dumsmka n OrnkK-4 3apgaun 3.2.22-3.2.35
TepmoanHa Tectl (TecToBbie 3.3.13-3.3.23 Py6exXHbI KOHTPOrb
MuKa 3ajaHus)

Bonpocebl k ak3ameHy 3.4.21 - 3.4.37 UToroBblii KOHTPOIb




KoHTponbHbIE BONPOCHI K
TEeKyLMM ornpocam rno 3.1.18-3.1.23 .
SnekTpo- nabopaTtopHbIM pabotam Tekywuit KoHTporie
3 g;iﬁ';i OrK-4 3anaun 3.2.36 — 3.2.49
5 ) TecTbl (TecToBbIE _ .
HbI TOK sanaHns) 3.3.24-33.31 PyGeXxHbIn KOHTPOIb
Bonpocebl k ak3ameHy 3.4.38-3.451 MToroBblii KOHTPOMb
KoHTponbHbIe BOMpoCh K
TEeKyLMM ornpocam rno 3.1.24 - 3.1.27 .
nabopaTopHbiM paboTam TekyLmit KoHTPOnb
4 | Onextpo- OrK-4 3apaun 3.2.50 - 3.2.56
MarHeTu3m.
TecTbl (TecToBbIE 3.3.32-3.3.40 PyGeXxHbI KOHTPOIb
3agaHus)
Bonpocebl k 3k3ameHy 3.452-3.4.61 MTOroBbI KOHTPOSb
KoHTponbHbIe BONpoch K
TEeKyLLMM onpocam no 3.1.28 -3.1.35 .
BonHosas na6opaTtopHbIM paboTam TekyLmit KoHTpOrTE
n
5 | \sanTosas OriK-4 3apaumn 3.2.57-3.2.67
onTuka TecTbl (TecToBbie 3.3.41-3.3.53 Py6exHbI KOHTPOIb
3agaHus)
Bonpochbl k 3k3ameHy 3.4.62-3.4.78 MTOroBbI KOHTPOMb
KoHTponbHble Bonpockl K
3”3""9"'“3' TEKyLIMM onpocam no 3.1.28-3.1.35 TeKVLLMI KOHTDONE
I\';Zi:;aismm na6opaTopHbiM paboTam yul P
6 husmi OriK-4 3apaun 3.2.57-3.2.67
TBEPAOro Tectul {TecTOBLIE 3.3.41 -3.3.53 Py6eXHbIN KOHTPOIb
Tena 3anaHus)
Bonpocsl k 3k3ameHy 3.479-3491 MToroBbli KOHTPOIb
OnemeHTbI KoHTponbHbIE BONPOCHI K
aToOMHOV TeKyLLMM onpocam no 3.1.28-3.1.35 T eKVLLI KOHTDOME
(5)”3"”“’" nabopaTopHbIM paboTam yu P
N3KKK
7 ATOMHOMO OrK-4 3apaum 3.2.57-3.2.67
a[pan Tecrel (TecToBble 3.3.41-3.3.53 Py6exHblin KOHTPOIb
anemeHTap 3afaHus)
HbIX YacTuL Bonpocebl k ak3ameHy 3.4.92 — 3.4.95 MTOroBbI KOHTPOMb
3 OLl,eHO‘-IHbIe cpeancrtBa AnsA npomex(yTquoﬁ aTTecTaumnm
3.1 KoHTponbHbIe BONPOCHI K TEKYLMM OonpocamM Ha nabopatopHbIX paboTax
Homep dopmynupoBka Bonpoca
Bonpoca pMynvp P
3.11 YUTto Takoe NNOTHOCTb U yAenbHbIN BeCc? B kakux eguHULax oHU usmepstcda B cucteme CN?
3.1.2 YTto Takoe MOMEHT nHepumnn? OT Yero 3aBUCUT MOMEHT MHEPLUN Tena?
3.1.3 Kaknm pormkeH OblTb MNPUCOEOMHEHHBI MOMEHT MHepuuu, 4ToObl B paboTe nonydanucb
YOOBNETBOPUTESNbHbIE Pe3yNbTaThl?
3.14 YTto Ha3bIBaeTCsa Npeaerniom ynpyroctu u npeaenom npoYyHoCTn?
3.1.5 Kak MOXHO oxapakTepusoBaTb puandeckmin cMmbicn mogyns KOHra?
3.1.6 Kakol yoap HasbiBaeTcsi ynpyrum v Heynpyrum?
3.1.7 Kak cdhopmynmpoBaTth 1 BbIBECTU 3aKOH COXPaAHEHUS MEXaHUYECKOW SHEPrnn Npu ckaTbiBaHUN JUCKa C
HaKITOHHOW NNOCKOCTU?
3.1.8 Kakne cunbl HasbIBakTCst KOHCEPBATMBHBIMW 1 ANCCUNATUBHBIMUN?
3.1.9 B yem 3aknoyaeTcsi OCHOBHOWM 3aKOH OUHAMUKN BpallaTenbHOro ABWKEeHNs?
3.1.10 Kak coctaBuTtb anddepeHumanbHoe ypaBHEHNE Manblx KonebaHuii n3n4eckoro MasiTHMKa u




BbIBECTU hopmyny Ans nepuoga konebaHmin?

3.1.11 Kakve gusnyeckme npoLieccbl OTHOCATCSH K ABNEHUSM nepeHoca?

3.1.12 Yto nokasbiBaeT KOIPULUNEHT NMMHENHOTO paclumpeHusa?

3.1.13 YTto Takoe yaenbHas TENNOEMKOCTb BellecTBa? B Kakmx eamHuLax oHa usmepsierca?

3.1.14 Kakon npouecc Ha3blBaloT agmMabaTHbIM?

3.1.15 Kak BblBOAMTCS ypaBHeHue lMyaccoHa?

3.1.16 B yem 3akniovaeTcs MONeKynsApHO-KUHETUYECKUI MEXaHM3M BA3KOCTU rasa?

3.1.17 Yto Takoe appeKkTUBHLIN AnameTp MONEeKynbl U cpeaHas anvHa csoboaHoro npobera Monekynbl?

3.1.18 Cxema MOCTMKa YUTCTOHA 1 BbIBOA, pacyeTHOM opMyrbl.

3.1.19 KakoBbl yCroBusi CyLLECTBOBaHWS MOCTOSIHHOIO 3NEKTPUYECKOro Toka ?

3.1.20 Moyemy Anga nogaepxaHust NOCTOAHHOW Pa3HOCTU NOTEHLMAN0B HEOOXO0AUMbI CUMbl HE
9MNEeKTPOCTAaTUYECKOro MPOUCXOXKAEHNSA ?

3.1.21 B yem 3akniovaeTcs cywHOCTb MeToa KomneHcauun? B 4em cocTouT ero npenmyLecTso?

3.1.22 C nomoLbio NpuHUMNA Cyneprno3nuum paccynTtanTe HanpshKeHHOCTb MOMs OUMONS B TeX TOuKaXx,
KOTOpble NnexaTt Ha NUHWUU, NepneHaANKYNsapHON OCK AUNons.

3.1.23 Hauyeptute cxemy moctuka COTTW, BbIBEAWUTE YCITOBUS €r0 PaBHOBECUSA U YKaXWTe ONTMMarbHble
YCINOBUS U3MEPEHUS.

3.1.24 Pacckaxxute O MNOBEAEHWW paMKM C TOKOM B MOCTOSAHHOM MarHUTHOM Mone.

3.1.25 TeopeTtnyeckoe obocHoBaHMe | u Il 3akoHoB Knpxroda

3.1.26 PaccuuTanTte c nomoLpsto 3akoHa bro — CaBapa - Jlannaca MarHUTHY0 UHOYKLMIO B LIEHTPE KPYroBOro
TOKa.

3.1.27 Cdopmynupynte u 3anuumMTe 3akoH MOMHOro Toka. PaccuuTanTe MarHWTHYI WHOYKUUIO Mons
coneHouaa.

3.1.28 B 4ém 3aknovaeTca sBNeHMe NOMHOro oTpaxeHusa cBeta? Kak OHO vcnonb3yeTcs Ans o0bsACHEeHUs!
npuHumna paboTel pedpakTtomeTpa?

3.1.29 O6BbACHMTL 06pasoBaHMe UHTepdepeHUMOHHbIX Korey, HbioToHa. Yemy paBHbl pagnycbl TEMHbIX W
CBETbIX Komnew B OTpaXXEHHOM U1 npoxogsiiem ceete?

3.1.30 B yém 3akniovaeTcs aeneHne andpakummn ceeta? KakoBbl yCrioBums, Mpu KOTOPbIX OHO Habnwgaetca?

3.1.31 Pacckaszatb 06 anekTpoMarHMTHOW npupoge cBeTa. YTo Takoe eCTECTBEHHbIN M MONAPU3OBAHHbIN
ceet?

3.1.32 CdopmynupoBaTtb 1 06bACHWUTbL 3aKOHbI BHELWHEro potoaddekTa.

3.1.33 [ate onpepneneHus BaneHTHOM 30HE, 30HE MPOBOAMMOCTW, 3anpeliéHHonm 3oHe. Kak 3anonHeHa
BanieHTHas 30Ha B NONynpoOBOAHMKAX, M3oNaTopax, metannax?

3.1.34 Pacckasatb 0 BnvMaHUKM TemnepaTypbl Ha MPOBOAUMOCTb METarsoB U MOMynpoBOAHUKOB. KakoBbl
3aKOHOMEPHOCTU 3TOr0 BIIUSHNA?

3.1.35 Kak obbsacHAeTca npoucxoxgeHve anbda-, 6eta-, raMmma-usny4eHnn?

3.2 3ap.atw| Aana caMoCToATe NMbHbIX pa60T Ha NPAKTN4eCKUX 3aHATUAX
Homep
3aga4m dopmynumpoBka 3agaun
Pusnyeckme 0CHOBbI MEXaHUKM

3.21 KameHb OpolLeH ropm3oHTanbHO C HavanbHow ckopocTbto 10 M/c ¢ GawHm BbicoTom 20 M. Kakoe
BpeMs KaMeHb OyaeT B ABMXKeHMn? Ha kakoM paccTosHMM OT OCHOBaHWUsS BallHK OH ynagéT Ha 3emnio?

3.2.2 Bpatapb BbIOUIT Msii OT BOpPOT nog yriom 45° k ropusoHTy. Bpemsi nonérta msva O npusemneHust
coctaBuno 5 c. Kakyio ckopocTe coobWmn mMAYy Bpatapb Mpu yaape, M Ha Kakytd MaKCUMarbHYH
BbICOTY MNOAHANCH MAY?

3.2.3 KameHb BpoLLeH ropmM3oHTanbHO C HavanbHOW ckopocTblo 15 m/c. Yepes kakoe Bpems nocrie Gpocka
HarnpaBneHne CKOpPoCTU kaMHsl ByaeT cocTaBnATb 45° ¢ HanpaBneHNeM ropm3oHTa. Yemy 6yaeT paBHa
B 9TOT MOMEHT CKOPOCTb KaMHA?

3.24 Wanba B pesynbtate yaapa npuobpena ckopoctb 30 wm/c. [OBurasicb  NpsiMONIMHENHO
paBHO3aMe[IEHHO, OHa ocTaHoBUNack Yepes 6 c. KakoBo yckopeHwue Lwawnbbl, 1 Ha KaKOM pacCTOSHUK
OT MecTa yapa OHa OCTaHoBMNachb?

3.25 BapabaH cTuMpanbHOW MaluuHbl paBHOMEpPHO 3ameansanca ot ckopoctn 800 o6/MMH OO MOMHOW
ocTaHoBkM 48 c. Ckonbko BpemeHn noTpebyeTtcsi 6apabaHy NS OCTaHOBKM OT Ha4yallbHOW CKOPOCTU
600 06/M1H. KakoBO npu 3TOM YrioBoe yCKopeHune?

3.2.6 lMocne BLIKMIOYEHUS MUTaAHUSA fonacTu BeHTunsitopa coBepwunvu 1200 nonHbix obopoToB 3a 20c.
Cuutaa [OBwXeHWe paBHO3aMeONeHHbIM, YKaXuTe HadarnbHyl0 YrroBYK CKOpPOCTb Jlonacten
BEHTUNATOPA N BEMUYUHY YCKOPEHMS.

3.2.7 CwvrHanbHOM pakeTon BLICTPENMBAtOT MOA yriom B 45° K ropu3oHTy. PakeTa BCNbIXMBaET B HAaMBbICLLEN

TOYKe cBOeK Tpaektopun. Ecrnv Bpema ropeHuns 3anana pakeTbl 8 ¢, TO kKakoBa HavanbHasi CKOPOCTb




pakeTbl? Ha Kakol BbiCOTE BCMbIXHET pakeTa?

3.2.8

Mo HakNoOHHOWM NNOCKOCTU, cocTaBnstoLen 60° ¢ HanpaBneHneM ropu3oHTa, CKONb3UT BPYCoK C
yckopeHuem 0,2 M/c?. YeMmy paBeH KO3PULMNEHT TPEHUS CKONBXEHNA? [10 Kakom CKOpOCTU
pasroHnTCcs BpycoK 3a 3 ¢ ABMXKEHUS M3 COCTOSIHUSA MOKOS, U Kakoe Npu 3TOM OH MponAgET pacctosiHue?

3.2.9

Yemy paBeH MOMEHT MHEpLMK Bana, KOTOPbIA packpy4ymBaeTcs CyMMapHbIM MOMEHTOM cuibl B 20 H-m
Ao ckopocTtn 600 06/MuH 3a 90 cekyHA? 3a Kakoe BpeMsi Ban OCTaHOBUTCS MOCHE BbIKIMIOYEHUS
pacKpyyvBaloLLEro MOMeHTa, ECIliM MOMEHT CUI TPEHWSI CYUTaThb NOCTOSAHHBLIM U paBHbIM 5 H-m?

3.2.10

Ha 6nok HamoTaHa BepéBKa, C KOTOPOW CBeLluMBaeTcs rpy3 maccomn 3 kr. o mepe Toro, Kak
oTMaTbIBaeTCs BePEBKa, rpy3 NpuobpeTtaeT yckopeHue 5 m/c’. YeMy paBeH MOMEHT MHepLmm 6rioka,
ecnu ero paguyc 5 cm? Hackonbko Bo3pacTéT yrnoBasi CKOpOCTb Orioka 3a 2 C Takoro ABMKEHNA?
MomeHTOM cun TpeHusi B ocu 6roka npeHebpeyb.

3.211

MpyXnHHBbIE BECbI NPUKPENEHbI K NOTONKY Nnudta. Kakon BeC OHM NOKaXyT, eCnv NonbIiTaTbCA
B3BECMUTb py3 Maccou 3 Kr B crnyvae, Korga Nt ABMXKETCS BBEPX C YCKOPEHNeM 3 M/C® MnK BHU3 C
ycKkopeHuem 5 M/c*? Kakoi OyaeT npu 9TOM ANUHA NPYXWHbI, ecrnn e€ xecTkocTb coctasnaeT 1000
H/m, a annHa B HepacTAHYTOM COCTOSAHUN 5 cMm?

3.2.12

K noTonky BaroHa MeTpo NoABeLLeH ManeHbKUM rpy3nK Ha HUTK. Ha Kakow yron OTKMOHUTCS HUTb OT
BEPTUKarNbLHOIo HanpasneHus Npu YCKOPeHnn BaroHa 3 m/c*? OnuwmTe XapakTrep OBWXEHUS rpy3unka,
nocre Toro, Kak BaroH HabepéT ckopocTb?

3.2.13

LWanba nexuT Ha noBepxHOCTK NNaTopmbl HA paccTosHUM 1 M oT ocu BpaLweHus. LWanba HaumHaeT
cockanb3blBaTb, Korga yrnoBas ckopoctb nnatdopMbl gocturaet 30 o6/mMuH. Yemy paBeH
K03hpMUMEHT TpeHUs Wanbbl 0 NOBEPXHOCTL NnaTdopmbl? Ha kakoe paccTosiHne 4o ocu
nnatgopmebl criegyeT NOMecTUThb Wanby, YTobbl OHa He cocKanb3bliBana BMioTb 4O CKOPOCTU
BpaweHust 60 06/MuH?

3.2.14

Lienoyka nexuTt Ha NOBEPXHOCTM CTOMa Tak, YTo e€ YacTb CBelumBaeTcs co ctona. Kakos
KO9(hULIMEHT TPEHNSA LIENOYKM O CTOS1, €CNIN OHA Ha4yMHaeT CoCKanb3biBaTb, KOrga AnvHa
CBELUMBAKLLLENCH YacTu COCTaBMSET TPeTb OT 06Len ANWHbI LenoYKn?

3.2.15

B HenoaBwxHbIV BUNbApAHbINA LWap Bpe3aeTcsa ApYron Takom xe. B pesynbTate ynpyroro yaapa Liapsbl
NoKaTUIMCb co ckopocTammu 3 m/c 1 4 m/c. Yemy paBHa HayanbHas CKOPOCTb Lwapa?

3.2.16

MepBas YacTuua mcnbiTana NoGoBoe yNpyroe CTOSIKHOBEHME CO BTOPOW NOKosILLecs Ao yaapa
yacTulein. KakoBo COOTHOLLEHME MAcC YacTuL, ecrnv nocne yaapa oHU pasneTenuch B
MPOTUBOMNONOXHBIX HANPABNEHUAX C OANHAKOBLIMU MO BENUYMHE CKOPOCTAMMN?

3.2.17

Jlogka AnvHoM 2 M NOKOUTCH Ha NMOBEPXHOCTM 03epa. Ha kopme 1 Ha HOCY NOAKM PacnoNoXUInCh
pbibonosbl maccamu 50 kr 1 80 kr, macca nogku 120 kr. Peibonosbl MeHsATCS MecTamu. Hackonbko
npu 3TOM CMECTUTCA nogka?

3.2.18

JIBDKHUK MMeeT B KOHLLe crnycka ckopocTb 10 m/c u ocTaHaBnuBaeTcs Yepes3 15 M nocne OKoH4YaHUs
cnycka. Yemy paBeH KO3 PULNEHT TPEHUSA CKOMbXEHUA?

3.2.19

Myns maccon 10 rpamm umeeT ckopocTb 500 m/c 1 NnonagaeT B NoAOpoOLUEHHbIN Bpycok maccon 5 Kr.
Kakoe konu4ecTBo TenoThl BbIAENUTCA B Gpycke, ecnv nyns 3acTpsHET B HEM?

3.2.20

OXOTHWK coBepLUaeT ABa BbICTPena U3 pyXbsl C ABMXKYLLENCS NTOOKM NO HanpasleHno e€ ABMKEHMS, B
pesyrnbTaTte Yero nogka ocraHoBunacb. C Kakow CKOPOCTbIO ABMranach fiofgka, eCiiv macca OXoTHUKa C
nogkon 200 kr, macca 3apsaga 20 rpaMmm, a CKOpOCTb BbifieTa Apobu n nopoxoBbix raso 500 m/c?

3.2.21

CHapsag maccon 100 kr BnetaeT co ckopocTbio 400 m/c nog yrnom 60° K ropusoHTy B nnatgopmy ¢
neckom obuwen maccon 10 T. OnpenennTb CKOPOCTb NNaTtdopMbl, €Civ OHa ABUranacb 40 nonagaHus
HaBCTpeYy cCHapsay CO CKOPOCTbI0 36 KM/u.

MonekynsipHasi pu3uka 1 TepMmoanHamumka

3.2.22

B npouecce Harpesa maeanbHOro rasa Ao TemnepaTypbl B ABa pasa Gornblie HavanbHoW, TpeTb rasa
MOKMHyna cocyd. Bo ckonbko pa3s n3MeHWnoch JasneHune rasa B cocyae?

3.2.23

a3 cxkumaloT 0o 0o6bEMa B TpM pasa MeHblle HayanbHOro, Mpy 3TOM 4YeTBEpPTb BCEX MOJIEKYn
MOKMHYNa CxuMaembli o6bEém. Ecnv Temnepatypa nopdepXkvBaeTcsl MOCTOSIHHOM, Toraa  Kak
W3MEHUIOCh AaBreHue rasa?

3.2.24

HensmeHHoe konmMyecTBO rasa cxumaroT Ao obbéma B 4 pa3a MeHblle Ha4alribHOoro. Kak npu 3TOM
M3MEHUIIOCb daBlieHUe, eclin TeMmnepartypa ra3a nosbiCuiacb B ABa paaa?

3.2.25

a3 paspexatoT, 4oBoAs ero 06bEM 40 BENUUYMHLI B TpU pasa Gonblue HavyanbHoi. Mpu atom
[aBrieHne NOHWKaeTCA B ABa pa3a. YTo npoucxoauT ¢ TemnepaTypoii rasa?

3.2.26

B npouecce pasorpesa rasa oo teMmneparypbl B iBa pasa Bbllle Ha4anbHOW, 4eTBepTb MOJIEKYI
NOKMOAKT cocya. Kak npu 3TOM U3MEHAETCA nasneHue?

3.2.27

Mpu HanonHeHWM BO3OYLIHOIO LWapuKa KOHLEHTpaUMS MOSeKyrn Bo3ayxa B HEM BO3pocna B [Ba pasa,
a TemnepaTypa nogHsnacb B nontopa pas3a. Bo ckonbko pa3 gaBneHue BHYTpU wapuka 6onblue
aTtmocgepHoro?

3.2.28

Fas cxkumaloT 00 o6béMa B MONMTopa pasa MeHblle HadanbHOro, mpu 3TOM TemnepaTtypa rasa
BO3pOCIa B Tpy pasa. Kak npu aToM U3MeHUNoch JaBrieHve rasa?




3.2.29

B cocyge uunuHgpudeckon opmbl ¢ nrowanbo ocHoBaHusa 300 cM® HaxoguTcs 14 rpamm asoTa,
cxartoro nopiHeM maccon 20 kr. Kakyto paboTy coBeplumT ra3 npu HarpesaHum ero ot 15°C go 315°C.
Hackonbko nogHMMETCSA Npy 9TOM noplueHb? [aBneHue Hag NopLiHEM aTMOCEpPHOE.

3.2.30

CkonbKko KMcnopoga HaxoAaMTCs nog MOpLUHEM B LIMMMHOPUYECKOM COCYAE, ECNU NMPWU HarpeBaHUun ero
ot 300 K go 600 K npy nocTosiHHOM gaBneHun Ha NopLUEHb, ra3 Npon3Beén paboTy, paBHy 450 [x?

3.2.31

16 rpamm kucrnopoga, Haxogmewmxcs npu Temnepatype 370 K, nogeeprnu aguabaTnveckomy
pacliMpeHunto, B Xo4e KOTOPOro AaBrieHue rasa noHuaunocb B 4 pasa. Onpegenutb Temnepatypy
Krcrnopoga B KOHLE paclunMpeHus.

3.2.32

OnpenennTb KONMYEeCTBO TEMMOTLI, NogBeaéHHoe K 10 11 a3oTa Npy N30XOPHOM HarpeBaHun, ecrnn ero
AasneHue Boapocno Ha 100 klMa.

3.2.33

PaboTta 20 Monb 0AHOATOMHOrO MaeanbHOro rasa npu ndobapHom HarpeBaHun Ha 300 K coctaBuna 50
k[>x. Hackonbko nameHmnnachb ero BHyTPEHHSISI SHEPTUS N KaKoe KONMMYECTBO TENNOThI BbIno noaBeaeHo
K rasy?

3.2.34

B 3akpbiToM cocyae HaxoauTcs cmecb 14 rpamm asota un 44 rpamm yrrekucnoro rasa. Yemy paBHa
ybbifb BHYTPEHHEN aHEeprum cmecn, ecnu eé oxnagmnu Ha 30 K?

3.2.35

KakoBo [jaBneHue napa maccoi 3 kr B cocyae o6bémom 3 M° npu Temnepatype 500 K?

OnekTpocTaTturka. [MoCTOsIHHbIN TOK

3.2.36

Hantn maccy nbinvHKWM, KoTopas 3aBucra mexay obknagkamu KOHAeHcaTopa, ecriv U3BECTHO, 4TO
paccTosiHue mexay obknagkamu 1 cM, pasHOCTb NoTeHumanoB mexay Huvun 200 B, a 3apsag nbinvHku 5
HKn.

3.2.37

[MpOTOH pasroHseTca pasHOCTblo noTeHuwanoB 1 kB OT HyneBoW HayanbHOW CKOpoOCTW. HanTu
paccTosiHue, MpoMAEHHOE MPOTOHOM BO BPEMS pasroHa, ecnM cuuTaTb pasroHsilollee mnone
OOHOPOLHBbIM.

3.2.38

[lBa meTannuyecknx oguMHaKkoBO 3apsAXXEeHHbIX LWapuka Maccor 50 r kKaxgbll HaxoasTCA Ha Takom
pacCToAaHUM Opyr OT Apyra, 4YTo Ccuna Ux 3NeKTpocTtaTn4ecKkoro otrarkmBaHnda B 108 pa3 oonbLue cunbl
rPaBUTaUNOHHOIO NPUTAXEHUA. Kakos 3apan IJJapVIKOB?

3.2.39

OnpegenvTb BENWYUHY 3MEKTPOCTaTMYECKOro MoTeHUuMana B LEHTPe Komnbla, paBHOMEpPHO
3apPSHPKEHHOIO C JIMHEMHOW NNOTHOCTLIO 107° Kn/m.

3.2.40

B OByXx BepLUMHax paBHOCTOPOHHErO TPeyrofibHUKa co CTOPOHOM 50 cM pacnonoXeHbl OgUHaKOBbIE MO
BenM4YMHe, HO MPOTMBOMONOXHbBIE MO 3HaKy 3apsdbl. HanpsKEHHOCTb aMeKkTpocTaTUYecKoro nons B
TpeTbewn BepwunHe coctaengeT 50 B/M. Yemy paBHa BenuynHa 3apsgos?

3.241

[Ba meTannuueckux wapa anekTpoémkoctblo 5 n® n 15 n® Hecyt 3apsgel 50 HKn n 30 HKn
COOTBETCTBEHHO. Kakve 3apsabl OKaXyTCH Ha wapax, ecrnv nx NpuBecT B CONPUKOCHOBEHMNE?

3.2.42

WmetoTca OBa koHaeHcaTopa anekTpoémkoctbto 50 H® n 100 HO kaxabii. B nepsom cnyyae
KOHOEeHcaTopbl coeduHeHbl B BaTapelo napannenbHo, a BO BTOPOM — MocnegoBaTtenbHo. B o6oux
cnyyasx 3apsg Ha batapesx ogmHakoB. Bo ckonbko pa3 oTnmMyaeTcs 3anacéHHast SHeprus B NepBoMm
Cryyae no CpaBHEHMWIO CO BTOPbIM.

3.2.43

Ha ckonbko oanHakoBbIX KyCKOB Haao pa3pe3aTb NMPOBOJIOKY 3JIEKTPOCONPOTUBIIEHNEM 81 Om, 4TOOGbI
npu napannesibHoOM coeanHEeHUN 3TUX KyCKOB MNoJiydmBLleecd ConpoTmnerieHne Ctario paBHbIM 1 Om?

3.2.44

Cwuna Toka 4Yepes3 NpoBOAHMK paBHOMEPHO HapacTtana ot 2 A oo 5 A 3a 7 ¢. OnpegenuTb npolleLnn
npv 3TOM Yepe3 NPOBOAHUK 3apsia.

3.2.45

Uemy paBHa CpefHsisi CKOPOCTb YMNOPSAOYEHHOTO [ABWXEHUS 3MEKTPOHOB B MNPOBOAHMKE, €CMK
KOHLUEHTpaumss HocuTenen s3apsga B HEM cocTaBnseT 2,5-1022 CM_S, cuna Toka 2 A, nnowagb
nonepeyHoro ceveHunss nposogHuka 10 MM,

3.2.46

[ea oauHakoBbix akkymynstopa OOC 15 B u BHyTpeHHuMm conpoTtmBneHvem 10 Om coeauHunu
napannenbHO 1 NOAKITHYUNN KO BHELUHeN Harpy3ke conpotuBneHnem 25 Om. Kakas cuna toka Te4ér
yepes Kaxabl aKKyMynsaTop M Harpy3Ky, Kakasi MOLHOCTb MpU 3TOM BblensieTcs Ha Harpyske?

3.2.47

OBa oguHakoBbix akkymynatopa SOC 15 B u BHyTpeHHuM conpotmeneHvem 10 Om coegmHunm
nocnegoBaTenbHO M MOAKMHYMIM KO BHELUHEN Harpyske conpoTtuBneHvem 25 Om. Kakas cuna Toka
TEYET Yepes Kaxkabl akKkyMynaTop M Harpy3ky, kakas MOLLHOCTb Npy 3TOM BblAenseTcs Ha Harpyske?

3.2.48

K uctouHuky nutanma ¢ SOC 25 B u BHyTpeHHMM conpotuBneHvem 5 Om nogkmiouvMnu namny
HakanvBaHWA Takylo, 4YTO BblAensemMas Ha Hen MowHocTb cocTtauna 20 Brt. Yemy paBHO
COMpOTUBNEHME NaMnbl?

3.2.49

Tpw rpynnbl U3 ABYX MOCNefoBaTENIbHO COEAUHEHHBIX SIEMEHTOB NMUTAHUSA COEAUHEHbI NapansfensHo
W MOAKMOYEHbl KO BHellHen Harpyske 3 OM. Yemy paBHa cuna Toka BO BHellHen uenu, ecnu 34C
Kaxkgoro anemeHTa pasHa 1,5 B, a BHyTpeHHee conpoTtusneHue 0,5 Om?

OneKkTpoMarHeTuam

3.2.50

YacTtuua aBmxeTcs B MarHUTHOM nornie ¢ uHgykumen 0,25 Tn no okpyxHoctu paguycom 1 mm. Kakos
UMNYnbC YacTulpbl?

3.2.51

ONeKTPOH ABMXETCH MO cnupanu B OAHOPOAHOM MarHWTHOM none ¢ uHaykumen 0,01 Tn. CkopocTb
SMNeKTpoHa HanpasrneHa nog yrrnom 45° K MHUSAM MarHUTHOM WMHAOYKUMK U cocTasnsieTt 10° m/c. Yemy




paBeH pagunyc 1 Lwar cnmpanu?

3.2.52

HaiTu nHayKumMio MarHUTHOrO MOMs Ha OCU KPYroBoro BuTKa ¢ Tokom 5 A paamycom 10 cm B Touke,
OTCTOSLLEN OT LUeHTpa BUTKa Ha 20 cm.

3.2.53

Kakoli 3apsii NpoTeuyéT yepes KOHTYp conpoTusreHvem 0,05 Om u nrowageto 100 cm?, ecnu ero
MOBEPHYTb M3 MOMIOXKEHUSA MapasienibHOro B MOSIOXKEHUE MNEPNEeHANKYNSAPHOE HanpaBneHUO NNHUNA
WMHAYKUUW OGHOPOAHOIro MarHUTHOIO NONsA BENUYNHOWN 107 Tn.

3.2.54

Ha npsimonuHeinHbln npoBogHMK ¢ TokoM 5 A anuHon 20 cM, pacnosioXeHHbI nepneHanKynsapHo
NIMHUAM MarHUTHOW WHAYKUWMK, aencTtByeT cuna Amnepa B 1 H. Yemy paBHa MHAOYKLUMS MarHUTHOMO
nonsa?

3.2.55

BHYTpW KaTyLlLKM UHOYKTUBHOCTK Npu cune Toka 3 A cosgaétca marHutHoe none nHaykumen 0,01 Tn.
Mpn atom uucno eé ButkoB coctaBnset 1800, a nnowagb NonepevyHoro ceveHus 5 cm?. KakoBa
WHOYKTUBHOCTb coneHounaa?

3.2.56

UemMy paBHa WMHAYKTMBHOCTb COneHouaa, ecnn B HEM Bo3HukaeT 3C camomHaykumu B 5 B npu
paBHOMepHOM n3MmeHeHuun cuna Toka ot 0,1 Ago1Asa10c.

BonHoBasi 1 kBaHTOBas oNTuUKa

3.2.57

K konebatenbHomy L-C koHTypy ¢ mHAykTMBHOCTbIO 0,1 MIH n émkoctbio 15 mMk® nogcoeguHeHa
aHTeHHa. Kakylo ANnHY 3NEeKTPOMarHMTHON BOSHbI MOXET AETEeKTMPOBaTb aHTeHHa?

3.2.58

FBneHne NonHOro BHYTPEHHEro OTPaXkeHUs Ha rpaHvue pasgena AuaneKkTpuk-Bo3ayx Habnogaetcs
npv yrne nageHuns 65°. Yemy paBHa CKOPOCTb CBETA B TAKOM AU3NEKTPUKE?

3.2.59

INlyy ceBeTa napaeTt u3 BO3gyxa Ha CNow OuanekTpuka. Yemy paBHa CKOPOCTb CBeTa B OUSNEKTPUKE,
ecnu npv yrne nageHus B 60° nyy npenomnsercs nog yrinom B 45°7

3.2.60

Jlyy cBeTa npoxoauT rpaHuuy pasgena AByX Cpef M3 ONTUYECKM MeHee NIOTHOW B onTuyecku bonee
NNoTHyt0 cpeay. Yron nageHusi paBeH 60°, a yron npenomnenns 45°. lMNokasaTenb npenomneHust
nepsov cpegpl 1,4 , YemMy paBeH NokasaTenb NPenoMIEHUsl BTOPOW cpeabl?

3.2.61

Yenoeek poctom 1,75 M Haxogutca Ha pacctosHum 10 m oT cTtonbGa BbicoTom 5 M. Ha kakom
paccTosiHum OT cebs OH OOMMKEH TOPM3OHTarNbHO MONOXKWUTbL Ha 3eMmio MIOCKoe 3epKarno, YToObl
YyBMAETb BEPXYLLKY cTon6a?

3.2.62

Nlyy napgaeT Ha nnockonapanmenbHyld NNacTHKy M3 cTekna nod yrmom 45°. [NokasaTenb
npenomneHns crekna 1,6. KakoBa TonwuHa NnacTuUHKA, €Crv Nyd Npu BbIXOAE U3 HEE CMecTUTCS Ha 2
CM OT NepBOoHaYanbHOro HanpaeneHns?

3.2.62

Yron Mexay rrnaBHOW OMTUYECKOW OCbi nonsgpu3artopa WM MNNOCKOCTbIO Nonspusaumm NUHENHO
nonspu3oBaHHOro cBeTa, NafdaloLero Ha nondpusarop, coctasnseT 45°. Kakas gonss UHTEHCUBHOCTH
cBeTa NPOHMUKHET Yepes nonapmaatop?

3.2.63

Moa npaAMbIM YrNOM K OUMPaKLMOHHOW peLlléTke C MOCTOSHHOM pelwéTtkn 1 MKM nagaet nyd
MOHOXPOMaTU4ECKOro CBeTa ANMHOW BOMHbI 475 HM. oA kakuM yriom K pewwéTtke byaet Habnogatbes
MaKCMMyM BTOPOro nopsigka?

3.2.64

Moa npaAMbIM yrnom K AMPaKUMOHHOW pelléTke C MOCTOAHHOW pewwéTkn 2 MKM nagaet nyd
MOHOXpOMaTU4eCKoro ceeta AnnHoun BomHbl 520 HM. CkonbKo NOPSAKOB AMAPaKLUMOHHBIX MaKCUMYyMOB
OygeT HabnwgaTbcs B 3TOM cny4vae?

3.2.65

Mo npsAMbIM yrnom K AMdpakuMOHHOW peLléTke ¢ MOCTOAHHOW pelwéTkn 1 MkM nagaet ny4 6enosoro
cseta. [Nog kakum yrnom 6ygyT pacxoauTbecs nocrne AMMPakLMOHHON PELLETKN FIMHUN KPaCHOro cBeTa
AnvHon BonHbl 650 HM 1 cMHero useTa AnuHon BonHbl 480 HM B Makcumyme nepBoro nopsigka?

3.2.66

Ha ToHKyto NMNéHKy ¢ nokasaTtenem npenomrnenus 1,4 nagaet 6enbii cBeT nog yrrnom 45°. Mpwu kakown
HaMMEHbLUEN TOJLUUHE NIEHKM OTPaXEHHbIE Ny4yn OyayT OKpalleHbl B KPacHbIA LBET C ANMMHOW BOSHbI
700 HM?

3.2.67

HopmanbHO Ha CTeknsHHYK NnacTUHKY C MokasatenemM npenomnedHvs 1,5 nagaet nyd 6enosoro
cBeTa. TonwmHa nnactuHkn 400 HM. Kakve AnuHbl BONH BUOUMOrO AuanasoHa B OTPaKEHHOM ny4vke
MOHO HabnoaaTsb?

3.3 Tecmbl (mecmossbie 3adaHusi)

Ne
3agaHuna

TecToBOE 3agaHune C BapMaHTaMm OTBETOB 1 NPaBUITbHbIMU OTBETAMU

dnsnyeckne 0CHOBbI MEXAHUKN

3.31

YacTuua npsMOnnHenHo aBuxeTcst BOomnb oc OX cornacHo 3akoHy X(t) = 5 + 5t°. Yemy 6yget
paBHa CKOPOCTb YacTuULbl Yepes 2 CeKyHObl TAaKOro ABMKEHNS?

OTBeT: 20 m/C.

3.3.2

YacTtuua gBwxkeTtcda no cnupann oT UeHTpa C NOCTOSIHHOW MO BENMYUHE CKOPOCTbHO. an 9TOM
LEeHTPOCTPpeMnUTesrnbHOE yCKOpeHne 4actuubil ...
* YBEJNYNBaAETCA,




* YMEHbLLUAEeTCAH;
* HEe U3MEeHAEeTCA,

. paBHa HyJto.

3.3.3

CkopocTb Tena paBHOMEpPHO HapacTaeT Ha 1 Mm/c 3a cekyHaoy noa genctemem cunbl B 10 H.
Kakosa macca tena?

OtBeT: 10 Kr.

3.34

Mo HaKNOHHOW NnockocTM 6e3 NpocKanb3biBaHUS CKaTbIBATCSA AUCK U LWAp OAMHAKOBOW Macchbl
n paguyca. Kakoe teno 6yaet npnobpetaTb 6onbliee yckopeHne?

OtBeT: Wwap.

3.3.5

Wanba B pesynbtate yamapa npuobpena ckopoctb 30 m/c. [Burascb NpsSMOMMHENHO
paBHO3aMefIeHHO, OHa ocTaHoBMMack 4epe3 3 c. Ha kakoM paccTosiHM OT MecTa yaapa OHa
ocTaHoBunacb?

OTBeT: 45 M.

3.3.6

Ha Teno penctByeT cwna, HanpaBneHHas HaBCTpeYy BEKTOpY ckopocTu. BenuuuHa
KMHETUYEeCKON aHepruu Tena ...

. He MeHsieTcs;

. HapacTaer;

. yObIBaET;
. paBHa NoTeHUMaNbLHOM 3HEPTUN.

3.3.7

Ha kpasx nérkoro cTtepXHa anuHon 1 M pasmelleHbl aBa rpy3a maccamm 1 kr n 2 kr. [oe
HaxXo4MTCs LEHTP Macc 3TOW cucTemMbl Ten?

OTBeT: Ha paccTosiHum 1/3 M OT rpy3a mMaccom 2 Kr.

3.3.8

Teno y nosepxHocTn 3eMnu nogbpoLLleHo BBEpPX C HavanbHoW ckopocTbio 20 m/c. Ha kakyto
MaKCUMMarbHY BbICOTY TENO NOANeTUT?

OTBeT: 20 M.

3.3.9

MomeHT umnynsca ecTb Mepa ...

. KOnn4ecTBa BpallaTENbHOro ABMKEHUS;

. KOrmM4ecTBa NocTynaTenbHOro ABMKEHNS;
. WMHEPTHOCTKN Tena;

. CUITOBOro BO3AENCTBUS.

3.3.10

B HenoaBwxkHbIN BUNbApAHLIN Wap Bpe3aeTcs Apyron Takow xe. B pesynbraTte ynpyroro yaapa
LWwapbl NOKAaTUNNCL Co ckopocTamKU 3 M/c 1 4 m/c. Yemy paBHa HavarnbHas CKOPOCTb Liapa Jo

ynapa?

OTBeT: 5 M/c.

3.3.11

NameHeHWe BHYTpeHHel aHeprum rasa npoucXoauT TOMNbKO 3a cYET paboTbl CxKaTua rasa B ...
. M30TEPMUYECKOM MPOLLECCE;

. N30XOPUYECKOM MPOLLECCE;

. nsobapunyeckom npotecce;

. agmnabaTmyeckoM npolecce.

3.3.12

Kak meHsieTca TeMneparypa npu agmMabaTuyeckoM cxaTun ngeanbHoro rasa?

OTBeT: TEM nepartypa Bo3pacTtaert.

3.3.13

CpepHsst KnHeTU4YecKas aHeprus Mornekynbl naeanbHoro rasa npu temnepartype T paBHa E =
ikT/2. Yucno cteneHeit cBobodbl MOMEKYSbI [A3a i = Npogr + Ngp + Ngon PABHO CyMME Ymncna
cTeneHen cBob6oabl NOCTYNaTeNbHOro, BpallaTensHOro 1 konebarensHoro aswxeHui. Mpu
YCINOBUK, YTO MMEIOT MECTO TOJNBbKO NOCTyNaTenbHOe 1 BpallaTenbHOE ABWXEHNE, ANS
Bogopoaa (H,) uicrno i paBHo ...

OTBerT: 5.

3.3.14

Ons wngeanbHOro rasa Kak COOTHOCSTCS TEeMnnoéMKOCTb MpU  MOCTOSIHHOM  [aBMeHUn U
TENIOEMKOCTb MPU NOCTOAHHOM O0LEME?

OtBeT: 6onblle Npy NOCTOAHHOM AaBneHuu B 5/3 pasa.

3.3.15

MpoeanbHbin ra3 ckumarT OO0 00bEMa B MONTOpa pas3a MeHblUe HavanbHOro, npu 3TOM
TemnepaTypa rasa Bo3pocna B Tpu pa3a. Kak npu aToM nameHnnoch gaBsneHue rasa?
OTBeT: paBeH HynHo.




3.3.16 | BHyTpy 3aMKHYTOM MNOBEPXHOCTW pacnofiokeH Aavnonb. Yemy paBeH nNOTOK BeKTOpa
HaNPsHKEHHOCTW ANEKTPUYECKOro Nons Yepes 3Ty NOBEPXHOCTb?

3.3.17 | OnekTpuyeckass EMKOCTb — 3TO XapaKTepuUCcTMKa, KoTopas ...

. noka3blBaeT CNOCOOHOCTL TeNna HakanIMBaTb ANEKTPUYECKNI 3apsa;

. onpegenseTt cnocobHOCTb MPOMNyCcKaTb MOCTOSIHHbBINA SNEKTPUYECKUN TOK;
. He CBsi3aHa C reoMeTpu4eckMMu pasmepamMmu 1 hopmMon Tena;

. XapakTepusyeT HamarHM4eHHOCTb Tena.

3.3.18 | Kak nameHuTCcAa NNOTHOCTb 3MEKTPUYECKOro TOKa B OAHOPOAHOM MPOBOAHUKE, €CNN YMEHbLUUTb
HanNpPsHKEHHOCTb 3MEKTPMYECKOro Nons B HEM B ABa pasa?

OTBeT: yMeHbLUMTCA B 2 pasa.

3.3.19 | GnekTpoaBmxKyLlas cuna ...

. n3MepsaeTcs B BONbTax;
. n3mepsieTcs B amnepax;
. n3mepsieTcs B OMax;

. n3MepsieTcs B CEKyHAaXx.

3.3.20 | OBa mMeTannunyeckux Lapa anektpoémkocTtblo 5 n® n 15 nd® Hecyt 3apsagel 50 HKn 1 30 HKn
COOTBETCTBEHHO. Kakne 3apsiibl OKaXXyTCs Ha Lapax, ecrnv ux NpuBecT B CONPUKOCHOBEHME?
OtBeT: 20 HKn 1 60 HKn.

3.3.21 | lNepemeHHOEe aneKkTpruyecKkoe nore NPUBOAUT K 06pasoBaHuUIo ...

. 3apsaga;

. nepeMeHHOro MarHMTHOro nons;
. ronorpammeil;

. HanpPs>KeHUs.

3.3.22 | Cuna JlopeHua 3aBucuT or ...

. HanPsXXEHHOCTW 3MNEeKTPUYECKOro Mosis, B KOTOPOM ABUXKETCH YacTmua;
. MaccCbl YacTuubl;
. aTMOCEPHOro AaBneHus;
. CKOPOCTU 3apshKEHHOW YacTuLibl.
3.3.23 | 'HOYKTMBHOCTb COSfieHOMAa NOKas3blBaeT ...
. cnocobHOCTb corleHouaa cCo3faBaTb ANIEKTPUYECKOE MOJE;
. MarHUTHble CBONCTBA BELLECTBA;
. CcnocobHOCTb corneHouaa HakannmeaTb ANEKTPUYECKUI 3apag;
. CBSA3b MeX/y CUMOoW ToKa B CONEHoUaE U CO31aBaeMblii UM MarHUTHbIA NOTOK.

3.3.24 | Cuctema ypaBHeHun MakcBenna onuceiBaerT ...

. OBWXeHWe 3apsKeHHOW YacTulbl;
. NOTOK TENMOThI;

. 9NEKTPOMarHuTHoe none;

. yrpyrve cBOMCTBa BeLLeCcTBa.

3.3.25 | Yemy paBHa MHOYKTMBHOCTb COneHouaa, ecnm B HEM Bo3HukaeT QC camomHaykumm B 9 B npu
paBHOMepPHOM uameHeHun cunbl Toka ot 0,1 A go 1 A 3a 0,003 c.

OtBer: 0,03 IH.

3.3.26 | Ha nageanbHbI nonsapusaTop nagaeT cBeT UHTEHCMBHOCTU Jo OT €CTECTBEHHOro UCTOYHMKA. [pn
BpalleHun nonspusatopa BOKPYr HanpaBleHusl pacnpocTpaHeHuWst nyya KakoBa Oyget
WHTEHCMBHOCTbL CBETa 3a Nonsapmns3aTtopom?

OTBeT: He MeHseTca 1 paBHa 0,5J,.

3.3.27 | OudbpakumoHHasn pelleTka OcBellaeTcs 3erneHbiM cBeToM. [pu ocBelleHnn pelleTku KpacHbIM

CBETOM KapTuHa AMdPaKLMOHHOIO CNeKkTpa Ha aKpaHe ...
. cy3nTcs;

. pacLUNpUTCS;

. He M3MEeHWTCS;

. NCYE3HET.

3.3.28 | Ana HabnogeHus yCcTon4mMBom MHTepdepeHUun Heobxoanmo BbIMONTHEHNE YCIOBUS ...

. CUHpasHoCTY;
. ancnepcuu;
. KOrepeHTHOCTH;
. nonspusauuu.
3.3.29 | ToHkas nneHka, oceelweHHad 6enbiM CBETOM, BCNEACTBME SABMEHMA UHTepdepeHuun B

OTpa>XeHHOM CBETE UMEET 3eneHbIn UBeT. I'Ip|/| YMEHbLUEHNN TOJILLINHbI NITEHKN €€ UBEeT ...




* HE U3MEHUTCA;

* CTaHeT KpaCHbIM;

* CTaHEeT OpaHXeBbIM;
* CTaHET CUHUM.

3.3.30

Mog nNpAMbIM YrAIOM K MAOCKOCTM ANMPAKLUMOHHON PEeLUETKM C MOCTOSIHHOW PELUETKM 2 MKM
nagaet nyd4 MOHOXpOMaTUYECKOro cBeTa AnMHOM BONHbI 500 HM. o KakMM yriom K peLuéTtke
OygeTt HabnogaTbCsl MakCMMyM BTOPOro nopsigka?

OTBeT: 30°.

3.3.31

lMpn ocBelleHnn kaToga BaKyyMHOro (pOTO3NEMEHTa MOTOKOM MOHOXpPOMaTU4eCcKoro ceeTa
npovcxoauT ocsoboxaeHne HOTOINEKTPOHOB. Kak M3MEHUTCS KONMMYecTBO (POTOIMNEKTPOHOB,
BblpblBaeMbIX CBETOM 3a 1 C, €CN MHTEHCMBHOCTbL CBETa YMEHbLUUTCS B 4 pasa?

OTBeT: ymMeHbLuMTCA B 4 pasa.

3.3.32

Mpu Harpeee abCcoMOTHO YEPHOro Tena MOBEPXHOCTHasi MIIOTHOCTb MOLLHOCTM €ro U3rydYeHust
yBenuuunack B 81 pas. Bo ckonbko pas npu 3Tom Bo3pocra Temnepartypa?

OteeT: B 3 pasa.

3.3.33

BennynHa nameHeHusa onvHbl BOSHbI n3ny4yeHna npm KOMNTOHOBCKOM pacCceAaAHnn 3aBUCUT OT ...
* yrina pacceaHund;

* BENNYMHBbI COBCTBEHHOIO MarHUTHOrO MOMEHTa paCCQMBaIOLU,eVI YacTuubl;

* MHTEHCUBHOCTU 3IIEKTPUYECKOro nong B obnactu pacceaHusa;

° WHTEHCMBHOCTN MarHMTHOro nons B obnactu paccedaHunsa.

3.3.34

CBeToOBOW MOTOK MafdaeT Ha 3epKanbHYl UM YEePHEHYI MOBEPXHOCTW. Ha kakyt MOBEpPXHOCTb
oKasblBaeTcs Oonbllee aasneHne?

OTBET: Ha 3epKanbHYH.

3.3.35

Temnepatypa abcontoTHO Y€pHOro Tena Bo3pocna npu HarpeeaHum ot 1000 go 3000 K. Kak npu
3TOM WM3MeHWuNnacb ANIMHa BOJIHbl CBeTa, Ha KOTOPYK NpuxogutcAa MaKCUMyM cneKTpaanon
NIOTHOCTU 3HEPreTUYECKOM CBETUMOCTU?

OTtBeT: ymMeHbLIMNach B 3 pasa.

3.3.36

YacTuubl ¢ KakuMm CNMHOM ONMCbIBaeT cTaTucTuka ®epmu-Lnpaka?

OTBeT: YacTmubl C nonyuersnbiM CMMUHOM.

3.3.37

BeposiTHOCTb KBAHTOBOIO COCTOSIHUA ONpeaensieTcs ...

. KoopauHaToM;

. UMMNYNbCOM;

. 3Hepruewu;

. KBaApaTOM MOAYNSA aMNanTyabl BEPOATHOCTU JAHHOIO COCTOSIHUS.

3.3.38

B pesynbTaTe TYHHeNbLHOro adekta BEpPOATHOCTb MPOXOXOEHMS YacTuuen MnoTeHUMansbHOro
Oapbepa yBennumBaeTcs C ...

. yBENMYEHNEM LLUMPUHBI 6apbepa;

. YMeHbLIEHNEM MacChl YacTULbI;

. YMeHbLUEHNEM SHePrun YacTuLbl;

. yBeNIMYEHNEM BbICOTbI Bapbepa.

3.3.39

[(MaBHOE KBAHTOBOE YMCO N onpegensaert ...

* SQHEPINKO CTaLlMOHAPHOIro COCTOAHUNA 3MEKTPOHA B ATOME;

* Op6I/ITaJ'IbeIl7I MeXaHN4YEeCKUN MOMEHT AJIEKTPOHa B aTOME;

* COOCTBEHHbIN MarHUTHbLIA MOMEHT ANIEKTPOHA;

° npoeKuunio Op6I/ITaJ'IbHOFO MOMEHTa MMnynbca 3JIEKTPpOHa Ha 3adaHHOe HarnpasJieHne.

3.3.40

CnuH anekTpoHa usMepeH ¢ noMoLwbio npubopa LUtepHa-lepnaxa, opyeHTMPOBaHHOIO BAOMb
ocn OX gekapToBOM cucTeMbl koopauHaT. C Kakon BEpOATHOCTbIO OyAeT M3MepeH CMWH 3TOn
YacTuubl C MOMOLIBbIO Takoro e npubopa, OPUEHTMPOBAHHOIO BAOMb MOMOXUTENBHOrO
HanpaeneHusa ocn OY?

OtBeT: 50%.

3.3.41

Oundbpakumnsa peHTreHOBCKUX nyyYen ncnonb3yeTcs ans ...

. U3YYEHUSA CTPYKTYPbI KDUCTANSIOB;
. “ccnenoBaHus MopdhororMm NoBepXHOCTH obpasua;
. onpeneneHust yrpyrmx CBOMCTB 311aCTOMEPOB;

° n3yvyeHuna BA3KOCTU KNOKOCTEN.




3.3.42 | VK-cnekTpockonusi noniesHa npu ...

. N3y4eHUN CTPYKTYPbl KPUCTArOB;

. onpegeneHnn coaepxanus pasnuyHbix BewecTs B obpasue 3a c4éT nccnegoBaHms Mo
koneGaHuii UX MONEKyI;

. onpeaenieHnn Npo3paYyHoOCT! MaTepuranoB Ansi BUAMMOro CBETa;

. nccnegoBaHWUM 3M1EKTPONPOBOAHOCTY.

3.3.43 | Kak MeHsleTcs MO Mepe HarpeBa KONMYECTBO HOCUTENeEN SMneKTPUYeckoro sapsiga B
MonynpoBOAHMKOBOM MaTepuane?

OTBeT: Bo3pacTaer.
3.3.44 | PeHTreHocneKTpanbHbI MUKpOAHanun3 no3BonsaeT onpeaenuTs ...

. CTPYKTYpY KpucTtanna;

. MOpdONOornio NOBEPXHOCTU 06pasLa;

. XMMMYECKUN cocTaB obpasLa;

o ypOBeHb NOBEPXHOCTHOIO 3JIEKTPUYECKOro noteHumnana.

3.3.45 | Ana pasgeneHus [AByx Onu3kopacrnonoXeHHbIX MWMKOB PEHTreHOBCKOW Audpakuum npu
CTPYKTYPHOM MCCrieoBaHUM Kpuctanna ¢ 6onee BbICOKMM paspelueHneMm Heobxoammo BbibpaTthb
WCTOYHUK PEHTIFEHOBCKOrO M3MnyyYeHuns ¢ 6osbLUei N MeHbLUen ANMHON BOMHbI?

OT1BeT: ¢ MeHbLLUEeN ANHONM BOMHBbI.

3.4 Ok3ameH
Bonpockl 3.4.1 — 3.4.37 npeanaratoTca K paCCMOTPEHUIO Ha 3K3aMeHe B NEePBOM
cemecTpe, Bonpocbl 3.4.38 — 3.4.78 — BO BTOpoM ceMecTpe, a Bonpocbkl 3.4.79 — 3.4.95 — B
TpPeTbeEM CEMECTPE.

Howep TekcT BONpoca

Borpoca
34.1 Cuctema otcyeTa. TpaekTopusi, ANMHA NYTU, BEKTOP NepeMeLLEHUS.
3.4.2 CkopocTb 1 yckopeHne. HomanbHoe 1 TaHreHUnanbHoe yCKOpeHue.
3.4.3 YpaBHeHVe KMHEMATUKM NOCTyNnaTeNbHOro paBHOYCKOPEHHOTO ABWKEHMS.
3.4.4 Macca 1 cuna. 3akoHbl HbloToHa.
3.4.5 Yrnosasi CKOPOCTb U YrIOBOE YCKOPEHME.
3.4.6 YpaBHeHVEe KMHEMATWNKM BpaLLaTEribHOro paBHOYCKOPEHHOIO ABUXKEHUS.
3.4.7 MOMEHT MHepLMK, MOMEHT CUMbl, AMHaMKKa BpawaTenbHOro ABUXKEHNS.
3.4.8 Cwunbl TpEeHUS: MOKOS, CKOMBXEHUS, KaYeHUS.
3.4.9 OHeprus, paboTa, MOLLIHOCTb.

3.4.10 KnHeTuyeckas u noteHumanbHas 3Heprumn. 3akoH COXpPaHeHWs SHepruu.
3.4.11 Mmnynbc. 3akoH coxpaHeHnst UMNynbea.

3.4.12 LleHTp macc.

3.4.13 Ypap abcomnoTHO ynpyrux u Heynpyrmx Ten.

3.4.14 MomeHT nmnynsca.

3.4.15 3aKoH coxpaHeHMs MOMeHTa umnynbsca. 'mpockon.

3.4.16 LleHTpobexxHasi cuna u LeHTPOCTpEMUTENBHOE YCKOPEHME.

3.4.17 3aKOoH BCEMMPHOTO TAroTeHUs1. YckopeHne cBOOOAHOro nageHus.

3.4.18 3akoH Nyka. [NoTeHumnanbHas aHeprus cKaTomn NpyXuHbI.

3.4.19 YpaBHeHue rapMmoHudeckunx konebanui. MNMepuog. Yactota. AMnnuTyga.
3.4.20 [MPpYXWHHBIN, PUSUYECKNA N MATEMATUYECKUA MAATHUK.

3.4.21 [MocTynaTbl MONEKYNAPHO-KNHETUYECKON TEOPUN naeanbHbIX rasos.
3.4.22 [dasneHve. MaHomeTp.

3.4.23 Temnepatypa. TepmomeTp.

3.4.24 AbconoTHas wkana temnepatyp KenbsuHa. MNMoctosHHasa bonbumaHa.
3.4.25 OCHOBHOE ypaBHEHME MOJIEKYIIIPHO-KUHETUYECKON TEOPUM MAEaNbHbIX ra3oB.
3.4.26 PacnpegeneHvne BHYTPEHHEN 3HEPIMM MOJEKYI rasa no creneHsam ceobogpl.
3.4.27 PacnpegeneHvne Makceenna MoOnekyn naeanbHoro rasa no CKOpoCcTsaAM.
3.4.28 BapomeTpunyeckoe pacnpegeneHue.

3.4.29 Yncno Asoragpo. YHuBepcarsbHas rasoBasi NoCTOsiHHas.

3.4.30 YpaBHeHue KnanenpoHa — MeHgeneesa.

3.4.31 MaoeanbHbI ra3 Npu NOCTOSIHHBIX: TeMNepaTtype, AaBneHuun, obbEme.
3.4.32 AgvnabaTtHbIl npouecc.

3.4.33 TennoémkocTtb. Konmyectso TennoThbl.




3.4.34 [MepBoe Hayano TepmMoauHaMUKN.

3.4.35 Pabora rasa.

3.4.36 WpeanbHasa TennoBasa maluvHa KapHo.

3.4.37 BTopoe Havyano TepMoanHaMuKm.

3.4.38 3apsa. 3akoH KynoHa B3anmMogemncTBus ToMeYHbIX 3apsioB.

3.4.39 HanpséHHOCTb 1M NoTeHUMan 3NeKTPMYEeCcKoro nons ToO4eYHoro 3apsaa.

3.4.40 CB#a3b Mexay HanpsXXEHHOCTBIO U MOTEHLMANOM 3MIEKTPUYECKOro nons.

3.4.41 OnekTpocTtaTtudeckoe none avnons B Bakyyme. MNpuHUun cynepnosnuum.

3.4.42 Teopema Naycca gnsa pacyéra HanpsSXKEHHOCTU ANEKTPUYECKOTO Nonsi.

3.4.43 I'IpmmeHeHm? TeopeMbl [aycca K pacyeTy nons TOYEYHOro 3apsga, 3apsKeHHOW
©ECKOHEYHOWN HUTU, MITOCKOCTW.

3.4.44 JdunnonbHble MOMEHTbI Monekyn. Nongpusaunsa AnanekTpukoB. Tunbl AUSNEKTPUKOB.

3.4.45 AnekTpnyeckasa émkocTb. KoHaeHcaTop.

3.4.46 EmKoCTb nnockonapannenbHOro U LMnMHAPUYECKOro KOHAEeHCaTOpOB.

3.4.47 OHeprust aNeKTpUYecKoro Nons.

3.4.48 HanpsixeHne. ConpotmeneHune. Cuna Toka. 3akoH Oma gnsi yqacTtka Lenu.

3.4.49 O[C. 3akoH Oma ans nonHow uenu. KINQO nctoyHmnka Toka.

3.4.50 3akoHbl Knpxrodpa ans pacyérta pasBeTBNEHHbIX Lienen.

3.4.51 OneKTpUYEeCKUn TOK B MeTannax, raax u nofynpoBofHuKax.

3.4.52 MarHuuTtHoe none. 3akoH buo — CaBapa — Jlannaca.

3.4.53 Cwuna JlopeHua. Cuna Amnepa.

3.4.54 [BmxeHne To4evHOoro 3apsiga B 04HOPOAHOM MarHUTHOM MoJie.

3.4.55 [MoBegeHne paMkm C TOKOM B MarHMTHOM Morse.

3.4.56 3aKoH MoJIHOro Toka Ans MarHUTHOro Nons.

3.4.57 MarHuTHbIN NOTOK. MHAYKTUBHOCTL. KaTyllka MHAYKTUBHOCTH.

3.4.58 3aKoH aMeKTPoOMarHMTHOM nHaykumm Papages.

3.4.59 AsneHne camounaykummn. 34C camonHayKumnm.

3.4.60 Tok cmeleHus. Cuctema ypasHeHun Makcsenna.

3461 KonebatenbHbii  KOHTYp. [OudpdepeHumnancHoe ypaBHeHue konebaHun. dopmyna
TomncoHa.

3.4.62 OnekTpomarHutTHas BoniHa B Bakyyme. Bektop YmoBa-lMonHTuHra.

3.4.63 3akoHbl reoMeTpuyeckomn onTuky. MNokasatens npenomMnexHns ceeTa.

3.4.64 MHTepdepeHLms cBeTa OT ABYX KOrepeHTHbIX MCTOYHUKOB.

3.4.65 Advdpakumns Ha AnpakLMOHHON peLléTke.

3.4.66 Monsipusauusa ceeta. 3akoH Mantoca. 3akoH bprocTepa.

3.4.67 B3anmopgencrteme ceeta ¢ BellectBoM. 3akoH byrepa-JlambGepTa.

3.4.68 Tennosoe nsnydyeHne. 3akoHbl Knpxroda n CtedaHa-bonbumana.

3.4.69 3akoH cmeleHnsa Bura. Popmynel Panesa-[xnHca u MNnaHka.

3.4.70 3akoHbl BHeLHero potoaddekTa. YpaBHeHne SMHLITeNHa.

34.71 [aBneHue ceeTa u onbiThl JlebegeBa. Addekt KomnToHa.

3.4.72 M'mnoTesa e Bponns. CooTHOLWEHNEe HeonpeaenéHHOCTEN.

3.4.73 YpaBHeHuve LUpéaunHrepa n usnyeckmin CMbICI BOTHOBON (PYHKLUNN.

3.4.74 ONEeKTPOH B NOTeHUManbLHOM swmke. TyHHenupoBaHue Yepes bapbep.

3.4.75 KBaHToBble cTaTncTUkn Pepmu-Adnpaka n bose-OnHwWTENHa.

3.4.76 MocTynaTel cneumanbHON TEOPUM OTHOCUTENBHOCTUN JMHLUTENHA.

3.4.77 lMpeobpasoBaHus ckopocTen Manunes u JlopeHua.

3.4.78 CnepctBua cneumanbHON TEOPUM OTHOCUTEITBHOCTW.

3.4.79 Teopusa atoma Bogopoga no bopy.

3.4.80 OnbiTbl PpaHka n epua.

3481 KOpI‘IyCKyJ'Iﬂ"pHO-BOJ'I!-IOBOVI ayanusm CBOWCTB BelllecTBa. CooTHoLleHNe
HeonpeaenéHHOCTEN.

3.4.82 YpaBHeHuve LUpéanHrepa n BonHoBas yHKLMS.

3.4.83 YacTtyua B NnoTeHUManbHOn ame.

3.4.84 TyHHEenNbHbIN 3 eKT.

3.4.85 CnuH anektpoHa. OnbiThl LUTepHa-I'epnaxa.

3.4.86 MaTtpuubl Maynn.

3.4.87 Pacnpegenervne Bose-3iHwTelnHa.

3.4.88 Pacnpegenervne ®epmu- dupaka.

3.4.89 30HHas Teopusi MomnynpoBoAHWKa. BamneHTHas 30Ha, 30Ha NPOBOAMMOCTM, LIMPWHA

3anpeLwEHHON 30HbI.




3.4.90 lMonynpoBogHUKOBLIE NPMBOPBI.

3.4.91 [atyukn Ha OcCHOBE NONyNpPoOBOAHMKOBBLIX MaTepManos.

3.4.92 Tunbl dyHOAMEHTanNbHbIX B3aUMOOEeNCTBUN.

3.4.93 OnemMeHTapHble YacTULbl, X Knaccugukaums.

3.4.94 CocTtaB agpa 1 aHeprusa cBs3u aapa. AgepHble peakumm geneHns n CUHTesa.
3.4.95 AnoepHble peakuumn geneHusa n cuHTesa.

4. MeToanyeckne matepuansl, onpeaensiowme npoueaypbl oueHUBaHUSA 3HaHUM,
YMEeHUHU, HaBbIKOB U (UNKN) onbiTa AEeATEeNbHOCTMH,
XapaKkTepu3yrLlmx atanbl PopMUpPOBaHMA KOMNETEHLUN
Mpouenypbl OUEeHUBaHUS B XO4e WU3YYeHUs OUCLMNIIMHBLI 3HAHWA, YMEHUA N HaBbIKOB,
XapakTepuayrLmnx atanbl GOPMUPOBAHUSA KOMMNETEHLMIA, PErNTAaMEHTUPYIOTCA NOMOXEHNAMN:
- M BIrYUT 2.4.03-2017 lNMonoxeHne 0 KypCOBbIX 3K3aMeHax U 3ayeTax;
- M BIr'YWUT 4.1.02-2017 lNonoxeHne 0 peMTUHIOBOM OLEHKE TEKYLLEN yCneBaeMoCTH.
4.1 Kputepum 1 WwKanbl OLEHKN ONpocoB Ha nabopaTopHbix paboTax.
CTyOeHTy BbICTaBNAETCA OLEHKa:
«OTNMYHOY», €CIN CTYAEHT OTBETUIT HA BCE BOMPOCHI U A0oNyCcTu He bonee 1 owmnbku;
«XOpOLUO», ECNU CTYAEHT OTBETUI Ha BCe BONPOCHI U gonyctun 6onee 1 owmbku, HO
MeHee 3 onboK;
«yAOBNEeTBOPUTENbHO» — CTYAEHT OTBETUST HE HA BCE BOMPOCHI, HO B TEX, HA KOTOpPbIE
Aarn oTBeT He AO0MNyCTUI OLWNBKK;
«HEeyAoBMeTBOPUTENbHOY», €CIN CTYAEHT OTBETUST HE Ha BCe BOMPOCHI, JOMYyCTUN

6onee 5 ownOOK.

4.2 Kputepum n WKanbl OUEHKM CaMOCTOATENbHOIMO pelleHNs 3adad Ha MpakTUYecKuUx
3aHATUSX.

CTyOeHTy BbICTaBNAETCA OLEHKa:

«OTNMYHOY», €CNU CTYOEeHT pewwun 3agayuv, nNpuBén BbIBOA OTBeTa B obwem Buae u
NOJSTyYmI YUCIEHHbIN OTBET C YKa3daHWeM pa3MepHOCTMU;

«XOPOLUO», ecnn Npu peLleHnn 3aadn CTyaeHT OONYCTUN He3HayuTerbHble OWnOKN B
XoAe BbiBoAa OTBeTa B 06LEeM BUAE Unv NPy NOMYy4YEHUM YNCIIEHHOIO OTBETA, HO BEPHO yKasan
don3myeckme 3aKoHbl, KOTOpble HEOBXOAMMO NPUMEHUTL B PELLEHUN.

«yAOBNEeTBOPUTENbHO» — CTYAEHT BEpHO YyKasan usnyeckme 3aKkoHbl, KOTOpble
Heob6Xxo4MMO NPUMEHUTL B peLLEHM JaHHOW 3a4a4dn, HO HE CMOT UX KOPPEKTHO MCMOMb30BaTh;

«HEeyAOoBNEeTBOPUTENbHOY, €CNY CTYAEHT He peLunn 3agadvy.

4.3 Kputepum v wkarnbl OLLEHKN TECTOBLIX 3a4aHUN.

CTyOeHTy BbICTaBNAETCA OLEHKa:

«OTNMYHO», €CIN CTYAEHT npaBunbHO oTBeTun Ha 85-100 % BonpocoB TecTa;

«XOpOLOy», eCrniv CTyAeHT npaBunsHoO oteeTun Ha 70-84,99 % BonpocoB TecTa;

«yAoBneTBOPUTENIbHO», ECNW CTYAEHT oTBeTUS Ha 49,99-69,99 % BonpocoB TecTa;

«HeyAoBneTBOPUTENbHO», €CNu CTyAeHT oTBeTun Ha 0-49,98 % Bonpocos TecTa.

4.4 KpuTepum 1 LwKarnbl OLEHKN Ha ak3aMeHe. CTy4eHTY BbICTaBSETCA OLUEeHKa:

«OTNMYHOY», €Cny CTYAEHT OTBETUIT Ha BCE BOMPOCHI U AOMNYCTUN He 6onee 1 ownbKy;

«XOpOLOoY, eCnn CTyAEHT OTBETUI Ha BCe BONPOCHI 1 gonycTtun donee 1 owmnodku, HO
MeHee 3 onoboK;

«yAOBMeTBOPUTENbHO» — CTYEHT OTBETUN HE Ha BCE BOMPOCHI, HO B TEX, HA KOTOPbIE
Aan oTBeT He AONyCTUN OWNBKK;

«HeyAoBnNeTBOPUTENIbHOY», €Cn CTyAeHT OTBETU/l He Ha BCe BOMpoChbl, AOMyCTWn
6onee 5 ownbok.



4. MeToauueckue matepuanbl, onpeaensilolwme npoueaypbl OLLEeHUBaHUA 3HAHUW, YMEHUI, HAaBbIKOB U (UNK) onbiTa

AEeATeNbHOCTU, XapaKTepu3yroLmnx aTanbl OpMUPOBaAHUA KOMMETEeHLUMN.

OnucaHue nokasateneun U KpuTepmueB OL,eHUBAHUSA KOMMETEHLIMIA Ha pa3nnYHbIX 3Tanax ux popMmpoBaHusi, onucaHue
LKan oueHUBaHUA ANA KaXAoro pesynbTata 06y4YeHusi No gucumnnnuHe/npakTuke

Kputepumn LWkana oueHvBaHus
MpeomeT oueHKn
PesynbTaTthl 06y4eHnst no aTanam MokasaTenb oLeHVBaHus
N (MpodyKT mnm Akagemunyeckas oueHka
dopMMpoBaHMS KOMMNETEHLUI OLeHuBaHMa | CHOPMUPOBAHHOCTMU YpoBeHb OCBOEHMS KOMMETEHLMU
npotecc) - unu 6annsbl
KOMMEeTEeHLMI
OrK-4
JlabopaTopHble . .
YCTHBIN OTBET YkasaHbl B n. 4.1 OtnnyHo / 5 OcBoeHa (NoBbILIEHHbIN)
paboThbl
3HATDb: ocHoBHble dmnsmyeckme
BEMUYNHBI, MOHSITVS, 3aKOHbI 1 PeweHue sapay | | VICEMEHHbIA YkasaHbl B . 4.2 Xopouo / 4 OcBoeHa (NOBbILLEHHbIN)

npeacrtaBneHnsa; OCHOBHbIE q)msmqecme
ABneHnd; MmateMmaTtnyeckne mMetoibl,

OoTBET

MncbMeHHbIN

MCMOMb3yeMbie ANS ONNCaHMS TecTtnposaHne oTBGT YKkasaHbl B 1. 4.3 YposnetsoputensHo / 3 OcBoeHa (6a30Bbii)
PU3NYECKNX cUCTeMm;
Ok3ameH YCTHbIN OTBET YkasaHbl B n. 4.4 HeynoBneTtBoputensHo / 2 He ocBoeHa (HeQOCTaTOuHbIN)
YMETb: npumeHsiTb MaTeMatnyeckme NaboparopHbie YCTHbIN OTBET YkasaHbl B n. 4.1 Ornniro /5 OcBoena (nosbiLueHHbI)
MeToAbl NPU peLueHnn OU3NYECKUX paboTbl
3a7ay; NPUMEHATb PU3NYECKNE 3HAHUS Xopouuo / 4 OcBoeHa (NoBbILIEHHbI)

NS NPOBeAEHNs1 KOPPEKTHbIX
n3MepeHuid, NnpeacTaBneHus u
WHTepnpeTauun pe3ynbTaToB

PeweHnne 3agay

[MncbMeHHbIN
oTBEeT

YkasaHbl B 1. 4.2

YpoosneTtsBopuTenbHo / 3

OcBoeHa (6a30BbIi)

nccneaoBaHuUd (*)I/I3I/I‘~IeCKVIX BEINNYUH; K3amMeH THbIN OTBEeT K Hbl B N. 4.4 .
Sksame e otse Ykasa HeynoBneTtBoputensHo / 2 He ocBoeHa (He[oCTaToOuHbIN)
JlabopatopHsle . OTtnu4Ho / 5 OcBoeHa (NoBbILLEHHbIN)
6 YCTHbI OTBET YkasaHbl B M. 4.1
BINAOETb: metogamu PaooTHl
OV depeHLmManbHOro U UHTErpansLHOro Xopowo / 4 OcBoeHa (NoBbILEHHbIN)

ncHncneHna NnpuMeHnTenbHO K peLlleHnto
NpakTn4yeckmnx 3agay; Mmetogamm 1
nogxogamm aKCcnepuMeHTarnbHOro
ncenegoBaHuA;

PeweHne 3agay

[MncbMeHHbIN
oTBeT

YkasaHbl B 1. 4.2

Ok3ameH

YCTHbIV OTBET

YkasaHbl B . 4.4

YpoBneTBoputenbHo / 3

OcBoeHa (6a30BbIi)

HeynoBneTtBoputensHo / 2

He ocBoeHa (He[oCTaTOuHbIN)
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