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JIucr aktyanusanuu padoyeii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uku

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne
3aB. kadeapoii M.B. Apkynuc

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Iporokomn ot 20 1. Ne

3aB. kadeapoii M.B.prynnc




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[Tony4yeHune CTyAeHTaMH OCHOBOIOJATAlOIIMX IPEICTaBICHUH O (yHIaMEHTAILHOM
CTPOCHMH MaTepud U (U3NYECKUX NPUHIUINAX, JIeKAIMX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MHpa; (QOPMHUPOBAHHUE Yy CTYJCHTOB COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O0 MHPOBO33PEHMSI; Pa3BUTHE HAyYHOTO MBIIUICHUS W paclldpeHHe
HAYYHO-TEXHMYECKOTO Kpyro3opa, OBJQJICHUE OCHOBHBIMH (DU3NYECKUMHU KaTErOpHUSIMHU,
HNOHATUSMH M (yHIaMEHTAIbHBIMU (PU3MUECKUMU 3aKOHAMH; MOJIyYE€HUE MPEACTaBICHUI O
(byHIaMEHTATBHBIX KOHIETILUAX COBPEMEHHOTO €CTECTBO3HAHUS KaK PE3yIbTaTa HCTOPUIECKOTO
mpolecca; OBIAJCHHE NMPUEMaMH M METOAaMH PEIICHHS KOHKPETHBIX 3ajad U3 Pa3IuYHbIX
oOmacteil (M3MKK, YMEHHUS BBIICTUTh KOHKPETHOE (PU3MUECKOE COAEp)KaHHE B MPHKIATHBIX
3ajavyax Oyaymed nmpodeccHoHANbHON NesSTeNIbHOCTH; (POPMHpPOBAHUE HABBIKOB MPOBEACHUS
(U3UUECKOT0 OSKCIEPHUMEHTa, TIO3BOJIIIONIMX WM BIOCIEACTBHM OBJIQJETh KOMIUIEKCOM
koMrieTeHui, mnpeaycMorpeHHbix PI'OC BO mno wnampaiaenuto mnoxarotoBku 18.03.01
«XHUMHYECKAS TEXHOJIOTHS.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucnummaa Ousrka BXOJUT B 0053aTENbYI0 YacTh y4eOHOTO TUTaHa 00pa30oBaTeIbHOM
MIPOrpaMMBl.

Jnst  w3ydeHuss  JIUCHMIUIMHBI ~ HEOOXOoAuMbl  3HaHWS  (YMEHHUs,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B PE3YyJIbTATE U3yUEHUS TUCIUILINH/ PAKTUK:

MaremaTuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

HauepraTenbHas reomeTpus 1 KOMIbIOTEpHAs Tpaduka

duznueckas XuMus

AHanmuTuyeckast XuMus 1 (GU3MKO-XUMHYECKUE METO bl aHATH3a

Konnounnas xumus

MaccooOMeHHBIE TPOIECChl XUMUYECKON TEXHOJIOTHH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4YeHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusuka» oOydarouiuiics AOIKEeH
00Ja1aTh CIeAYIOIMMU KOMIIETEHIUSMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-2 CmocobeH wucCHoab30BaTh MaTeMaTHueckue, (usndeckue, (GU3NKO-XUMUYECKHE,
XUMHYECKHE METOJIbI JIJIS PEIICHUS 33,129 TPO(heCCHOHATBHOM MeITeIIbHOCTH

OIlK-2.1 Hcnonp3dyer  MaTemarudeckue,  (usnueckue,  (QUIMKO-XMMUYECKHUE,
XUMAYECKHE METOABI ULl  pemeHust 3agad  IpoQecCHOHATHHON
JeSITeIbHOCTH

OIIK-2.2 BeiOupaer ~ marematuueckue, — pusMueckue,  PU3MKO-XMMHUYECKHUE,

XUMUYECKHE  METONBI JUIsl  pemieHWs 3amad  npodeCcCHOHATBHOU
JEATEIbHOCTH




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyTI0eMKOCTh AUCIHILIMHBI COCTaBIsAET 8 3aueTHBIX eauHuIl 288 akaja. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 112,2 akan. yacos:
—aynutopHas — 108 akan. yacos;

— BHEAyIUTOpHAs — 4,2 aKkaJ. 4acoB;

— camocrosTenbHas padota — 140,1 akan. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akaz. 4yac;

— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

<DopMa aTTeCTaluu - 3a4€T, OK3aMCH

AynutopHast s
o | xoHTaKTHAsH pabora E 3 dopma TeKyIIEero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = . P Kon
S 3 ©|camocrosTenbHOl | ycneBaeMOCTH U
JUCLIATUINHBI 5 £ m . | xomnereHuun
O g £ paboThI MIPOMEKYTOUHOM
nab. | mpakt. | =\
Tlex. Z'g aTTecTaluu
3aH. | 3aH. | O &
1. MexaHuka
MOJrOTOBKA K
MIPaKTHYECKOMY U
1a00paTOpHOMY
3aHSTHIO;
BBITTOJTHEHUE
MPAKTHIECKUX poBepKa
1.1 KuneMaruka U JUHAMHKa 2 2 5 padot (MA3); WHAUBHUIYaJTBHBIX
MOCTYNATEIBHOTO IBIDKEHUS CaMOCTOSITENEHOE 3ajad;
u3ydeHue yueOHOIl| cemuHap 1o Teme
Y Hay4HOU
JIUTEPATyPhl B TOM
qucie
NEKTPOHHBIX
pecypcoB
2
MIOJrOTOBKA K
NPaKTHYECKOMY U
nabopaTopHOMY
3aHATHIO;
MpoBEpKa
BBITIOJTHEHHE
WHIVBHIYaTbHBIX
MPaKTUIECKUX samat:
1.2 Kunematuka 1 AWHAMHUKA abot (M1/13); >
! 2 2 2 5 p (M]13); 3ammra
BpaIIAaTEIbHOTO JIBHKCHHS CaMOCTOSITEIIBHOE
.| mabGopaTopHBIX
n3ydeHue yuaeOHon
N pabor;
U Hay4yHOH
CEMHHAp MO TeME
JIUTEPATyPHI B TOM
qucie
NMEKTPOHHBIX
pecypcoB




1.3 3akoHBI COXpaHCHUS B
MEeXaHHUKe

HOATOTOBKA K
MPaKTHIECKOMY H
1a60paTOpPHOMY
3aHATHIO;
BBITIOJTHCHUE
MPaKTHIECKHUX
pabot (MA3);
CaMOCTOSTENBHOE
n3ydeHue yueOHoi

Y HAYIHOH

JIMTEPATypHI B TOM
qucie

JNIEKTPOHHBIX

pecypcoB

pOBEpKa

UHJIMBHYaJIbHBIX
3a/1ay;

CeMHUHAp IO TeMe

1.4 MexaHn4eckune
K0JIEOAHHS U BOJIHBI

15

MIOJTOTOBKA K
HPaKTHYECKOMY U
nabopaTopHOMY
3aHATHIO;
BBITIOJTHEHNE
MPAKTHIECKUX
padot (M13);
CaMOCTOSITENbHOE
H3yueHHe yueOHOMH

U Hay4HOH

JIUTEPATyPHI B TOM
qucie

NIEKTPOHHBIX

pecypcoB

IpOBEepKa
WHUBUAYaJIbHBIX
3aj1ay;
3aImra
11ab0paTOPHBIX
pabor;
CEeMHUHAp IO TeMe

HWroro no pazneny

30

2. Monekynapuas  ¢usnka
TEPMOANHAMHKA

u

2.1

TEopHst

MonekynsipHO-KHHEeTHYEeCKas | 2

20

HOATOTOBKA K
IPaKTHYECKOMY H
1a00paTOpHOMY
3aHATHIO;
BBITIOJIHCHUE
MPaKTHIECKHUX
padot (MA3);
CaMOCTOATENBHOE
u3ydyeHne yueOHoH

Y Hay4HOU

JIUTEPaTyphbl B TOM
qucIe

NIEKTPOHHBIX

pecypcoB

IpoBepKa
WHJIMBUYaJIbHBIX
3ajay;
CEMHHAp MO TeME




MIOJITOTOBKA K
MIPAKTUYECKOMY U

1a60paTOpPHOMY
3aHSTHIO;
MpOBEpKa
BBITIOJTHEHHE
MHIUBHAYaIbHBIX
MPAKTHIECKUX samat:
pabot (MA3); ’
2.2 TepMoIMHAMUKA 10 3aI[UTa
CaMOCTOSITENEHOE
.| mabopaTopHBIX
n3ydeHue yueOHoi
N pabor;
W HAy49HOH
CeMHUHap IO TeMe
JIUTEPATyPHI B TOM
qHcIe
JNEKTPOHHBIX
pecypcoB
HWroro mo pasueny 30
3. DIeKTpOMarHeTu3M
MIOJTOTOBKA K
OPaKTUIECKOMY H
nabopaTopHOMY
3aHSTHIO;
BBITIOJTHCHHUE
MPAKTHIECKUX poBepKa
3.1 Dnexrpuueckoe rMoyie B 5 pabor (M13); WHJIUBU1YaJIbHBIX
BaKyyMe U B BEILIECTBE CaMOCTOSITEEHOE 3ajad;
U3ydeHHUe y4eOHOl| ceMuHap mo Teme
Y Hay4HOU
JIUTEPATyPhI B TOM
qucie
JJIEKTPOHHBIX
pecypcoB
HOJrOTOBKA K
MIPaKTHYECKOMY U
1a00paTOpHOMY
3aHSTHIO;
npoBepKa
BBIIIOJIHCHHUE
HHANBUAYAJIbHBIX
MPAKTHIECKUX samau:
3.2 [MocrosHHBII padot (MA3); ’
. 5 3aIuTa
INEKTPUIECKUIN TOK CaMOCTOSITENEHOE
.| mabopaTopHBIX
n3ydeHue yaeOHon
. pabor;
Y HAYYHOH
CeMHUHap 0 TeMe
JIUTEPATYPHI B TOM
qHcie
JNMEKTPOHHBIX

pecypcoB




3.3 MaruutHoe TI0NIE B
BaKyyMe W B BEIIIECTBE

HOATOTOBKA K
MPaKTHIECKOMY H
1a60paTOpPHOMY
3aHATHIO;
BBITIOJTHCHUE
MPaKTHIECKHUX
pabot (MA3);
CaMOCTOSTENBHOE
n3ydeHue yueOHoi
Y HAYIHOH
JIMTEPATypHI B TOM
qucie
JNIEKTPOHHBIX

pecypcoB

pOBEpKa

UHJIMBHYaJIbHBIX
3a/1ay;

CeMHUHAp IO TeMe

3.4 OnexTpoMarHuTHas
UHITYKIUL.
OnexTpoMarHuTHbIE
KoJteOaHwsI. [Tepemennsrit
JIEKTPUYECKUHN TOK

MIOJTOTOBKA K
HPaKTHYECKOMY U
nabopaTopHOMY
3aHATHIO;
BBITIOJTHEHNE
MPAKTHIECKUX
padot (M13);
CaMOCTOSITENbHOE
H3yueHHe yueOHOMH
U Hay4HOH
JIUTEPATyPHI B TOM
qucie
NIEKTPOHHBIX

pecypcoB

MpoBepKa
HHIUBHAYaIbHBIX
3ajad;
CEMHUHap 0 TeEMe

3.5 DnexkTpoMarHuTHoe MoJe.
YpaBHeHUs Makcsenna.
DneKTpoMarHuTHbIE BOJIHEI

CaMOCTOSITENBHOE
n3ydeHne yaeOHoi
U Hay4yHOH
JUTEPATYPHl B TOM
qHCIIe
3JIEKTPOHHBIX

pecypcoB

CEMHHAp 1o TEME

Wroro no pazneny

29

Uroro 3a cemectp

18

18

18

89

324€T

4. BoaHOBas oNTHKA

4.1 NntepdepeHuus ceera

41

HOATOTOBKA K
IPaKTHYECKOMY H
1ab0paTOpHOMY
3aHSTUIO;
BBIIIOJIHCHHEC
MPaKTHIECKHUX
padot (MA3);
CaMOCTOATENBHOE
u3ydeHue yueOHoH
Y HAYy9HOH
JIATEpPaTyphl B TOM
qHcIe
JIEKTPOHHBIX

pecypcoB

MpoBepKa
HHIUBUIYATbHBIX
3ajay;
3aIIuTa
11a00paTOPHBIX
pabor;
CEeMHUHAp O TeMe




MIOJITOTOBKA K
MIPAKTUYECKOMY U

1a60paTOpPHOMY
3aHSTHIO;
IpOBEpKa
BBITIOJTHCHUE
MHIUBHAYaIbHBIX
MPAKTHIECKUX samat:
pabot (MA3); ’
4.2 ndpakmms ceera 5 3ammra
CaMOCTOSITENEHOE
.| mabopaTopHBIX
n3ydeHue yueOHoi
N pabor;
W HAy49HOH
CeMHUHap IO TeMe
JIMTEPATypHI B TOM
qHcIe
JNIEKTPOHHBIX
pecypcoB
MIOJTOTOBKA K
IPaKTUYECKOMY U
nabopaTopHOMY
3aHATHUIO;
BBITIOJTHEHNE
HPaKTHYECKHUX IpOBEpKa
adot (U3); WH/AMBUAYAJIBHBIX
4.3 Tlonspusauus cBera 5 p (M]13); Y
CaMOCTOSITENbHOE 3a1ad;
n3y4deHue yueOHol| ceMuHap 1o Teme
U Hay4HOH
JIUTEPATyPHI B TOM
qHCIIe
NIEKTPOHHBIX
pecypcoB
Hroro no pazneny 14,1
5. KsanroBas ¢usuka. Pusnka
aToMa W spa
HOATOTOBKA K
MIPaKTHYECKOMY U
1a00paTOpHOMY
3aHSTHIO;
poBepKa
BBITIOJIHCHUE
WUHUBUAYaTbHBIX
MPAKTHIECKUX samau:
adot (U3); ’
5.1 KBanroBas onrtuka 3 3 5 P (MA3); 3aIIuTa
CaMOCTOSITENEHOE
.| mabopaTopHBIX
u3ydyeHne yueOHoH
. pabor;
Y HAyYHOU
CeMHUHap IO TeMe
JIUTEPaTyphbl B TOM
qucie
SNIEKTPOHHBIX

pecypcoB




5.2

OCHOBEI KBaHTOBOM
MCXaHUKH

HOATOTOBKA K
MPaKTHIECKOMY H
1a60paTOpPHOMY
3aHATHIO;
BBITIOJTHCHUE
MPaKTHIECKHUX
pabot (MA3);
CaMOCTOSTENBHOE
n3ydeHue yueOHoi
Y HAYIHOH
JIMTEPATypHI B TOM
qucie
JNIEKTPOHHBIX

pecypcoB

HPOBEpKa
HHMBHIYaJIbHBIX
3a/1ay;
3aIIuTa
11a00paTOPHBIX
pabor;
CeMHHAp 110 TeMe

5.3 DneMeHTBl COBpPEMEHHO#
(U3UKM aTOMOB U MOJIEKYII

MIOJTOTOBKA K
HPaKTHYECKOMY U
nabopaTopHOMY
3aHATHIO;
BBITIOJTHEHNE
MPAKTHIECKUX
padot (M13);
CaMOCTOSITENbHOE
H3yueHHe yueOHOM
U Hay4HOH
JIUTEPATyPHI B TOM
qucie
NIEKTPOHHBIX

pecypcoB

IpOBEepKa
WHUBUAYaJIbHBIX
3aj1ay;
3aImra
11ab0paTOPHBIX
pabor;
CeMUHAp

5.4 ®Ouszuka TBEPIBIX TEN

CaMOCTOSITENBHOE
n3ydeHne yaeOHoi
U Hay4yHOH
JUTEPATYPHl B TOM
qHCIIe
3JIEKTPOHHBIX

pecypcoB

CEMHHAp 1o TEME

55 ATtoMHOE SIIPO.
PanunoaktuBHOCTE. flnepHble
peakuuu

HOATOTOBKA K
MIPaKTHYECKOMY U
nabopaTopHOMY
3aHSTHIO;
BBIIIOJIHCHHUE
MPAKTHIECKUX
padot (MA3);
CaMOCTOSITENEHOE
u3ydeHue yueOHoH
Y HAYy9HOH
JIATEpPaTyphl B TOM
qucie
IEKTPOHHBIX
pecypcoB

MpoBepKa
WHIVBHIYaTbHBIX
3ajad;
3aIIuTa
11a00paTOPHBIX
pabor;
CEeMHUHap O TeMe




5.6 DieMeHTapHbIC YaCTHUIIBI

HOATOTOBKA K
MPaKTHIECKOMY H
1a60paTOpPHOMY
3aHATHIO;
BBITIOJTHCHUE
MPaKTHIECKHUX
pabot (MA3);
CaMOCTOSTENBHOE
n3ydeHue yueOHoi
Y HAYIHOH
JIMTEPATypHI B TOM
qucie
JNIEKTPOHHBIX

pecypcoB

CEMHUHap 1o TeMe

Hrtoro no pazaeny

13

12

12

37

Hroro 3a cemectp

18

18

18

51,1

OK3aMCH

Hroro no JUCIHUIIIINHE

36

36

36

140,1

3a4€T, OK3aMCH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

[Ipu peanuzammu pa3iIMYHBIX BUAOB y4yeOHOU paboTbl Hambonee 3PPeKTUBHBIE
pe3yNnbTaThl OCBOEHUS JUCHUIUIMHBI «®Pu3ukay [alT TpaaulMOHHBIE 00pa3oBaTeIbHbIC
TEXHOJIOTUM,  TEXHOJIOTUM  TMpOOJIEeMHOro  OOydeHHs, WHTEPAaKTUBHBIC  TEXHOJOTHH,
H(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIe TEXHOJIOTHH.

1. ®opmbl yueOHBIX 3aHATUH C UCHIOIB30BAHNEM TPAIUIIMOHHBIX TEXHOJIOTHH:

NudopmanvonHass  Jekuus—  TOCIEIOBaTENIbHOE — HM3JIOXKEHHE  Marepuaia B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTes).

[IpakTueckoe 3aHsTHE, TOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
MPEIOKEHHOMY aIrOPUTMY.

JlaboparopHast paboTa — opranu3anus yueOHON paboThI C pealbHBIMH MaTEePUATLHBIMUA U
MH(OPMALIMOHHBIMU O0OBEKTaMH, HKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTBbHBIX 0OBEKTOB.

2. ®opmbl yUeOHBIX 3aHITHI C UCTIOIB30BAHUEM TEXHOJIOTHI TPOOIEMHOTO 00YUECHHUS:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaja, Ipearoiaralollee IMOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3IUYHBIX HAyYHBIX I[1OJXOJIOB,
aBTOPCKME KOMMEHTApUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISMHU MHTEPHPETALUU H3y4aeMoro
MaTepuana.

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKyMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOU 3ajaud, TpeOyromei oT
CTYJEHTa IPUMEHEHNUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. ®opMbI yU€OHBIX 3aHATUHN C UCTIOJIH30BAHUEM CIICIUATN3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOT U

Jlexiusi «0OpaTHOW CBS3M» — JICKIHSI-TIPOBOKAIMs (M3JI0KEHUE MaTepHualia ¢ 3apaHee
3aTUTAHUPOBAHHBIMU OIIMOKAMH ), JICKIUSI-OeCce 1, JIEKIUS-TUCKYCCHSI.

4. ®opMbl y4eOHBIX 3aHITUH C UCIOJIB30BaHNEM UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM:

Jlexuus-Bu3yanusanuss — HW3JI0KEHUE COJIEP)KaHUS CONPOBOXKIACTCS IMpe3eHTaluei
(TemMoHCTpaluel yueOHbIX MaTepHalioB, MPEACTAaBICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTFOCTPATUBHBIX, IpaUuecKux, ayJuo- U BUAEOMaTEPUAJIOB).

[IpakTuyeckoe 3aHsATHE B (oOpME MpPE3eHTAMM — MPEACTaBICHUE pPe3yIbTaTOB
MPOEKTHON WJIM MCCIIEI0BATENIbCKONW JESTENbHOCTH C MCIOIb30BAaHUEM CIEUAIN3UPOBAHHBIX
IIPOrPaMMHBIX CpEZ.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecCTAMI
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIIUHbBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. Casense, U. B. Kypc ¢usuku : yuyeGHOe mocobue st By3oB : B 3 Tomax / U. B.

CaBenbeB. — 8-¢ u3n., crep. — Cankr-IlerepOypr : Jlawp, [6. 1.]. — Tom 1 : Mexanuka.
Monekynspuas ¢usuka — 2021. — 356 c. — ISBN 978-5-8114-6796-9. — Tekcr :
SIIEKTPOHHBIH // Jlanp : 3IIEKTPOHHO-OMOIHOTEUHAS cucTema. — URL:

https://e.lanbook.com/book/152453 (mata obOpamienus: 22.04.2021). — Pexxum nocrtyma: uis
aBTOPU3. MOJIb30BATEIEH.

2. Casenbes, U. B. Kypc obmieli pusuku : yuedbHoe mocodue : B 3 Tomax / . B. CaBenbes.
— 15-e u3n., crep. — Cankr-IlerepOypr : Jlanp, [6.1.]. — Tom 2 :



OnekTpuuectBO W MarHetu3sM. Bomabsl. Ontuka — 2019. — 500 c¢. — ISBN
978-5-8114-3989-8. — Tekcrt : anekTponHbIi // JIaHb : 37eKTPOHHO-OMOIMOTEUHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/113945 (mara obpamenus: 22.04.2021). — Pexxum goctyma:
JUISL aBTOPU3. MOJIb30BATEIICH.

3. Casenbes, U. B. Kypc ¢usuku : yuebnoe mocodue : B 3 romax / 1. B. CaBenbeB. — 7-¢
u3., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Tom 3 : KBanTOBas onTuka. AToMHas Gu3uka.
®dusuka TBepa0ro Tena. PU3MKa aTOMHOTO sjIpa 1 daeMeHTapHbix yactuil — 2019. — 308 ¢. —
ISBN 978-5-8114-4254-6. — Tekct : snekrponHsblii // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/117716 (mata oopamienus: 22.04.2021). — Pexum
JOCTVIIA: JUIS aBTOPU3. TTOJIb30BATEIICH.

0) JJlomotHUTeIBLHASI TUTEPATYpa:

1. lemumuenko, B. Y. ®usuka : yueouuk / B.W. Jemumuenko, 1.B. [lemuauenko. — 6-¢
u3n., nepepad. m gom. — Mocka | MHOPA-M, 2020. — 581 c. + Jlom. wmaTepuaisl
[DnexTpoHHbIi pecypc]. — (Briciiee oopazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/1239249 (nata oOpamieHus:
22.04.2021). — PexxuM A0CTYMA: MO MOIUCKE.

B) MeToaunyeckue ykasaHus:

1. Mexanuka. MonekynspHas (usuka u TepMOAMHAMUKa [DIEKTPOHHBIN pecypc] :
nabopatopusbiit mpaktukyMm / E. H. Acranos, 3. H. Boruesa, JI. C. Jlomxkenkosa u ap. ; MI'TY. -
Maruuroropck : MI'TY, 2016 - Pexxum JOCTyIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M. B. DnexrpocraTHka M TOCTOSHHBIA TOK [DIEKTPOHHBIA pecypc]| :
npaktukym / MI'TY, UH-T SHGpFCTI/IKI/I u apromatuku, Kad. pusuku. - Marauroropck : MI'TVY,
2012. Pexum JOCTYTIA:.
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1544 pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. 0. U., Capuenxko. IlepemeHHbIil TOK [DNEeKTpOHHBIH pecypc] : nabopaTOpHBII
npaktikyM / 10. U. CaBuenko, O. H. Boctpokuyrosa, H. U.Muienesa ; MI'TVY. - Marauroropck
: MI'TY, 2018. - ISBN 978-5-9967-1151-2. - Pexxum JOCTYyTIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

4. dusuka TBEPJOro Teja, aToMa M aTOMHOTO sijipa : ydeOHoe mocooue [mis By30B] /
MarnuTtoropckuii roc. Texunyeckuii yH-T uM. I'. 1. Hocosa. - Maraurtoropck : MI'TY um. I'. 1.
Hocoma, 2019. - 3arm. c¢ Turyn. skpana. -Coxmepx.:. Jlabopatopueie pabotel. - ISBN
978-5-9967-1531-2 Pexxum JOCTYyTIA:

https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
2RA/1281 R nAdfLasiew=triia

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenopanwue 10 Ne norosopa Cpoxk neicTBUS TUIICH3UU
7Zip ¢B0001HO pacapocTpanseMoe I10 0eCcCpOYHO
Bpaysep Yandex cB00OOIHO pacrpocTpansemoe [10 OECCPOIHO
FAR Manager cB000THO pacnpoctpansemoe 110 0OECCPOUHO
MS Off'lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional




IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchlIKa

[TouckoBas cuctema Akagemus Google
(Google Scholar)

URL.: https://scholar.google.ru/

Nudopmannonnas cucrtema - EnuHoe
OKHO _JlocTyna K HMH(OpMalnMOHHBIM

URL: http://window.edu.ru/

DNEKTPOHHBIE PEeCypchbl  OUOIMOTEKH
MI'TY um. I'.1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

YHuBepcuTeTckas — MH(PpOpMaIMOHHAS
cucrema POCCUS

https://uisrussia.msu.ru

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOe obecrnieucHue JUCHHUIIIMHBI BKJIIFOYACT:




JlexunoHHas ayqUTOPHS BKIIFOYAET:
MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEIauu U MPeICTaBICHUS HHPOPMALIUH.

JIaGoparopust «MexaHUKH, MOJIEKYJIIPHON (PU3UKH U TEPMOJUHAMUKIY BKITIOYAET:

1. bannucTuyeckue MasTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MasSTHUK.

4. Nocka l'anbTOHA.

5. JlaGopaTopHasi yCTaHOBKa JUIs MCCIIEOBAHUS PaCIPENICICHUs] TEPMOIIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa MJIsi ONpEAETCHUs IOKa3zaTeled aanadarhl Yy METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHHU B MPOLECCEe
mubdy3un ra30B Ha MOJIENIU IEpEMEIIUBAHUS IIIAPOB.

8.JIabopaTopHasi ycTaHOBKaA JUIs IPOBEPKU 3aKOHOB BO3PACTaHUS SHTPOIIMU B IpOIECCE
TeriooOMeHa.

9.YcraHoBka JabopaTopHas s M3y4€HUS 3aBHUCHUMOCTH CKOpPOCTH 3BYKa OT
temreparypsl "M®P-C3-M"

10. VYcranoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEPAOIrO Tea
"MO-TET-M".

11. YcranoBka nabopaTopHasi AJisl ONPEIEICHNUs YHUBEPCAIBbHOM Ia30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Crenn nabopaTOpHBIA ra30BbIE MTPOIECCHI.

13. MepuTenbHbIN HHCTPYMEHT.

JlabopaTopust «DNEKTPUIECTBA U ONITUKW» BKIIFOYACT:

1. JJTaBopaTopHas ycTaHOBKa Uil MCCIIEIOBAHUS AIIEKTPOCTATUYECKOTO OJIS C TOMOILBIO
OJINHApPHOTO 30H/1a.

2. YcTaHOBKa JUIs INYHTUPOBAHUS MIUJUTMAMIIEpMeETpa.

3. YcranoBka nabopatopHasi Uist OnpeeNieHHsI HHIYKTHBHOCTH COJICHOMIa U MATHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas JUlsl U3yUEHHUs pE30HAHCA HANpPSDKEHUN M OIpeneeHHs
UHIYKTUBHOCTH

5. JlaboparopHas ycTaHOBKa Ji U3y4YEHUs JJIMHBI CBETOBOI BOJIHBI M XapaKTEPHUCTUK
TU(PPaKINOHHOMN PEIETKH.

6. JlabopaTopHass yCTaHOBKa JUIs OINpENeNICHHs pajnyca KPUBU3HBI JMH3BI U JUTHHEI
CBETOBOM BOJIHBI C TOMOLIBIO KoJiel] HproToHa.

7. JlabopaTopHasi ycTaHOBKa Ui ONpEJENIeHUs KOHILEHTpPAllMud pPAacTBOPOB caxapa H
MIOCTOSIHHOW BpalllEHUS.

8. MepuTeNnbHbI HHCTPYMEHT.

JIaGoparopust «AToma, TBEpAOTO TeJa, APy BKIIOYACT:

1. JTaGoparopHas ycTaHOBKA JJ1s U3y4eHUs BHEITHETO poTorddexra.

2. YcTaHoBKa JUIsl U3Yy4YEHMs CIIEKTpa aToOMa BOJAOPOJA U OMpeIeNeHHs] MOCTOSHHON
PunGepra.

3. YcranoBka nabopaTopHas /I OTIpeieNeHus MoTeHIMala BO30Y XK IeHH Ta3a.

4. YcTraHOBKa AJIs ONpeJIeNIeHUs ATUHBI Tpo0Oera 4acTull B BO3TyXe€.

5. MepuTenbHbI HHCTPYMEHT.

AyauTopun I TPYNIOBBIX U UHAWNBUIAYAIBHBIX KOHCYJIBTALMMI, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALMK BKIIOYAIOT: HHTEPAKTUBHAS JOCKA, TPOCKTOP;
MynbTUMEAUIAHBINA TPOEKTOP,dKPaH.



AyauTopun I CaMOCTOSITENIBPHOM palbOThl ¢ BBIXOAOM B MHTEpHET M C JOCTYyIOM B
AIIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNIbHYIO CPEly YHUBEPCUTETA.

KOMITBbIOTEPHBIE KIIACChl; YUTANBHBIEC 3aibl OnOIMoTeku [lepcoHanbHble KOMIIBIOTEPHI C
naketom MS Office, ¢ Bbixogom B MHTepHET © ¢ [JOCTYyIIOM B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTEeIbHYI0  Cpely  YHUBEpPCUTETa  BKIIOYAIOT:  IEPCOHAIbHbBIE
komIietoTepsl ¢ makerom MS Office.

[Tomemenne Juis XpaHeHHsT W OPOPHIAKTHYECKOTO OOCIYKMBaHHUS  y4eOHOTro
000pyIOBaHUSl BKJIIOYAIOT: CTEIUIAXH, CEH(BI A XpaHeHUs ydeOHOro oOOpyJOBaHUS.
HNHCcTpyMeHTHI 17151 peMOHTa 000py10BaHUSL.



IIpunioxenne 1

Y4eOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[lo pgucummumHe «®u3MKa» NPEAYCMOTPEHA  ayIUTOpHAas W BHEAyIUTOpHAs
caMoCToOsITeNIbHAsE paboTa oOydarommxcs. AyIUTOpHAs CaMOCTOSITENbHAs paboTa CTYJCHTOB
BBIIIOJIHSIECTCS Ha JIAOOPATOPHBIX M MPAKTUYECKUX 3aHITHUSX IO 3aJIaHUIO MPEIOABATENS U MO
ero KoHtposjeM. OHa MpeAroIaraeT BBIIOIHEHHE JTa00paTOPHBIX paboT, caady KOJUIOKBHYMOB H
HaIMCaHUe KOHTPOJbHBIX PadoT.

BueaynuropHas camocTosiTenpHas padoTa 0Oy4arlomuUXCsl 3aKI0YaeTcss B IMPOpadoOTKe
JIGKIMOHHOTO Marepuaia, PEUICHHH WHAWBHIYaJIbHBIX JOMAIIHMX 33/1a4, HOATOTOBKE K
BBITOJIHEHHIO JIAOOPATOPHBIX paboT, 00paboTKe pe3ynbTaTOB 3TUX PadoT, a TAKXKE B MOATOTOBKE
K KOJUIOKBHYMaM U KOHTPOJIbHBIM paboTaM.

Ilpumepnuie ayoumopnusie konmpovhote pavomot (AKP):
1 cemecTp
KonTpoasnas pabdora Ne 1 «Mexanukay, «MKT. Tepmogunamuka»

1. B mnockoctu XOY aBMXETCS TOYKA TaK, YTO CKOPOCTh €€ M3MEHSETCS MO 3aKOHY

V =02t(6i +8)) Onpenenuts: 1) yckopeHHe TOUKH, 2) CKOPOCTH Yepe3 5 ¢ MocJie Hauana
JBUKEHMSI, 3) IepeMelleHue 3a 5 ¢ ABHKEHUS.

2. HaxnonHast miockocTb, oOpa3ymomas yroia o = 25° ¢ IJI0CKOCTbIO TOPU30HTA, UMEET
mmuHy | = 2 m. Teno, nBurasch paBHOYCKOPEHO, COCKOJIB3HYJIO C ATOH IIOCKOCTH 32
Bpems t =2 c. OnpenenuTsb Ko3QGUIMEHT TPEHUS |L TeJla O IIIOCKOCTb.

3. Cuapsnx maccod m = 10kr obmaganm ckopocteio V.= 200 M/c B BepxXHEH TOUYKe
TpaekTopuH. B 3TOl Touke OH pa3opBascs Ha JBe yacTu. MeHblIas Maccoil M1 = 3 kr
nojy4uia ckopocts Ur =400 m/c B mpexkHeM HanpasieHud. Haiitu ckopocTs uz2 BTOpoii,
OoJbIIel YacTH MocIie pa3pbiBa

4. MarepuanbHas TOYKA KONEOIETCS COTTacHO ypaBHeHHIO *~4 €@l ppe A=5
em,mo=n/12 ¢!, Korya Bo3Bpamaromas cua B TiepBblif pa3 0cTUraeT 3HaueHus -12mH,
NOTEHIMaJIbHAs 3HEPrusi TOUKM okasbiBaercss paBHoM 0,15 m/x. Ompenenure 3TOT
MOMEHT.

5. TemoBass MamMHa, pabOYMM TEJIOM KOTOPOH sBiseTcs 1 Moib MIealbHOrO rasa,
CoBeplIaeT 3aMKHYTBIM IUKJ, n300paxeHHbI Ha pucyHke. Haligure KIIJ| mamumHel.
OTBer nmpeacTaBbTe B MPOLIEHTAX M OKPYTIIMTE 0 LIEJIO0r0 YHCia

2p.

Pa

6. Cwmecs, cocTosAnIyto U3 5 Kr Jbpaa u 15 kr Boabl ipu o6mieit Temmeparype 0°C, HyKHO
HarpeTb A0 temneparypsl 80°C, mpomyckass 4yepe3 Hee BOASHOW map, HarpeTslil 10



100°C. Omnpenenure HEOOXOAMMOE KOJUYECTBO IMapa. Y AeldbHas TEIJIOTa TIJIaBICHUS
mppa 3,36-10° JTx/kr, ynenpHas TeroeMkocTh Bogael 4190 Jlx/(xr-K), ymenpHas
TemnoTa mapoobpasosanus 2,26-10° x/kr. Oteer npexactaBbTe B eamumiax CU u
OKPYTJIUTE JIO COTBIX

KontposbHas padora Ne 2 «J1eKTpoMarHeTusm»

1.

N

Toueunsie 3apsaabl Q1 = 20 MxKir, Q2= -10 mxKn nHaxomsrcs Ha paccrostaun d = 5 cm
Jpyr ot apyra. OnpeaenuTs HanpsHKeHHOCTD MOJIsl B TOUYKE, YAAJIGHHON Ha 1 = 3 ¢M OT
MIEPBOTO U Ha I'2 =4 CM OT BTOPOTO 3apsja.

. Ha nByx 6ecKOHEUHBIX MapauIeIbHBIX IOCKOCTSAX PAaBHOMEPHO pacpeaesIeHbI 3aps/Ibl

C TOBEPXHOCTHBIMH TIUIOTHOCTSIMH G1 H ©2. Onpeaenutrp HaIpsHKCHHOCTD
AIIEKTPUYECKOTO TIOJIS: MEXAY IUIOCKOCTSIMH, BHE IIockocTeil. [locTpoutsh rpadux
W3MEHEHUS HANPSOKCHHOCTH TIIOJIS BJOJbL JIMHUH, TEPICHIUKYISIPHOW IUIACTHHAM.
[Ipunsate 61 =20, 62= 0o, e 6 = 80 HK1/M2.

OC oOGarapen = 80 B, BHyrpeHHee comporuBieHue Ri= 5 OMm. BuemHss memns
noTpebsieT MomuocTh P= 100 BT. Onpenenute K.11.1., ¢ KOTOpBIM paboTaeT Oartapes
[To nByM mapasuieIbHBIM ITPOBOIAM UTHHOM | = 3M KaXkpIil TEKYT OJIMHAKOBBIC TOKH |=
500 A. Paccrosuue d Mmexxay mnpoBogamu paBHo 10cm. Ompenenuts cuny F
B3aMMO/ICHCTBUS IIPOBOJIOB

KBanpatnas pamka maccoit 20 r, U3roToBJ€HHAas U3 MEIHOTO MPOBOJIa IUAMETPOM 2 MM,
MOYET CBOOOHO BPAIIAThCsl BOKPYT TOPU30HTAILHOW OCH, COBITAJAIOIIEH C OAHOHN U3
ee cropoH. Pamky momectunu B oaHopogHoe MmarHutHoe mone (B = 0,1 Tmn),
HaIlpaBJIEHHOE BEPTUKAIBHO BBepX. Omnpenenutre yroa o, Ha KOTOPBIA OTKIOHHUTCS
paMKa OT BepTHKAJIH, €CJIU M0 HeW MPOmycTUuTh ToK |= 10 A.

2 cemecTp

Kontpoabsnasi padora Ne 1 «BostnoBasi ontuka», «KBanTtoBasi ontukay»

1.

Mexnay CTEKISHHOM IIaCTUHKOM M JIeXKallled Ha HEW IUIOCKOBBIIIYKJIOM JIMH30U
HaXOJUTCS JKUAKOCTb. HallTM mokaszaTtenb NpeaoMJIeHUS >KUJIKOCTH, €CIH paauyc
I3TpeThero TEMHOTo Koublia Hbl0TOHA Ipu HAOMIOACHNN B OTPasKEHHOM CBETE C JUTMHOM
BosiHbI A= 0,6 MmkM paseH 0,82 mm. Paguyc kpuBusHb! 1uH3bI R = 0,5 M

OKpaH, Ha KOTOpPOM HaOmojaercs AUQpaKIUOHHAs KapTUHA, PpACMOJOXKEH Ha
paccTOsHUU 1M OT TOYEYHOT0 UCTOYHUKA MOHOXPOMATHYECKOTO CBETA C ITTUHON BOJIHBI
0,5 mkMm. IlocepeanHe Mexay 3KpaHOM M HCTOYHMKOM IIOMeIlleHa auadparma c
KpyIJibIM OTBepcTHeM. lIpu KakoM HauMMEHbIIEM JHaMETpe OTBEPCTUS ILIEHTP
TU(PPaKIMOHHON KapTUHBI OyJeT TEeMHbIM?

Ha nudpakunonnyro pemierky, coaepsxamiyto N = 600 mTpruxoB Ha MIJIITUMETP JJIMHBI,
najaeT HopMmaibHO Oenblii cBeT. CHeKTp Mpoenupyercs MOMELICHHOM, BOIU3U
pEeLIeTKH JIMH30M Ha dKkpaH. OnpenenuTh [UIMHY | criekTpa mepBoro nopsijika Ha dKpaHe,
€CIM  paccTosHWe OT JmH3bI 10 dSkpaHal=l2 wm. ['panumusr BuauMoro
cnekTpa A =400HM, 1y=400 HM

[Tydyok cBeTa mOCIENOBATEIbHO IPOXOAUT YEpe3 JBa NOJAPU3aTOpa, IJIOCKOCTH
MPOIyCKaHUsl KOTOPhIX 00pa3yroT Mexay coboit yrom ¢ = 40°. [lpunHumas, yto
k03¢ ¢urmeHT nornouieHus K kaxaoro mossipuzatopa pased 0,15, HalTH, BO CKOJIBKO
pa3 My4oK CBETa, BBIXOJSALINI M3 BTOPOTO MOJSpU3aTOpa, OCIa0JIeH M0 CPaBHEHHUIO C
IIy4KOM, [1aJJAI0LIUM Ha [IEPBBIN MOJIIPU3ATOP.

B pesynbrate s3gdpexra Komnrona GoToH mpu coyapeHuu ¢ 3JIeKTPOHOM ObLI paccesiH
na yron 0=90°. Dueprus paccesHHoro (oroHa £=0,35 M2B. OnpenenuTh IHEPTHIO



¢doToHa €1 A0 paccesHUs U SHEPTHIO, IPUXOASIIYIOCS Ha 3JIEKTPOH OTJAUH.

KontpoabHasi padora Ne 2 «@u3uKa aToMa ¥ aTOMHOTO SIAPa»

1. OueHuTh ¢  TOMOILIBIO  COOTHOIICHHS  HECONMPEACIEHHOCTEH  MHHHMAJIbHYIO
KUHETHYECKYIO SHEPTHUIO 3JIEKTPOHA, JBIIKYIIETOCsS B 00JIacTH, pasMep KoTtopoit L =
10710

2. YacTHiia HaXOAMUTCS B OCHOBHOM COCTOSIHUHU (N=1) B OAHOMEPHOM IMOTEHIIUAIEHOM
AMKe MHUPUHON L ¢ abcomoTHO HEempoHUIIaeMbIMU CTeHKaMu. HailTu BeposiTHOCTB
npeObiBaHus yacTUIilbl B o0mactsax 0< X <(L/3) u (L/3) < x < (2L/3).

3. HaiiT HaMMEeHBIIYIO UTMHY BOJIHBI B YIBTPa(UOJIECTOBON CEPUU CIIEKTpPa BOJOPOJIA.
Kakyto HauMEHBIIIYI0 CKOPOCTh JTOJDKHBI UMETh AJICKTPOHBI, YTOOBI IIPH BO30YKICHUN
aTOMOB BOJIOPO/Ia yJIapaMH TaKHUX JICKTPOHOB MOSBUIIACH 3Ta JINHUS?

4. Ompenenuts oHepruio peaxmuu sB® (na) sLi’, mporekaromeii B pesynbrare
B3aMMO/ICHCTBHS BEChMa ME/IJICHHBIX HEUTPOHOB C MOKOSIIUMHUCS sifipamMu Oopa. Haiitu
TAK)KE KHHETHYECKHE SHEPTHU TPOIYKTOB PEAKIIHH.

5. Kakyto HauMEHBIIYIO SHEPTUIO HYKHO 3aTPaTHTh, YTOOBI Pa3aeiuTh AAPO ,He Ha JBe

OJMHAKOBBIC YaCTH.

BueayauropHasi camocTosiTe/IbHAsE pa60Ta 00y4aronInxcsi BKIIOYaeT B ce0s: mpopaboTKy
JEKIIMOHHOTO MaTepuaia, M3y4eHHE JUTEPaTypbl MO COOTBETCTBYIOLIEMY pas3felny; peuIeHHe
WH/IMBUYAIbHBIX JOMAIIHUX 3aJa4, IOATOTOBKY K BBIMOJIHEHUIO J1a0OpaTOpHBIX pador,
MOJrOTOBKY K OTYETY 10 J1a00opaTOpHbIM paboTaM, MOATOTOBKY K CEMHUHApaM.

Ilpumepnuie unousudyanvhuvie oomauwinue 3aoanusn (U/]3)
1 cemecTp
3aoaua Ne 1 «Kunemamuka nocmynamenbHozo u 6pawjameibHo20 06UHCEHUA)

Touka JBMIKETCS 110 OKPYXHOCTH paamycoM 4 M mo 3akomy S=A+Bt° rre S —
MpOMIeHHBIN MmyTh, A=8 M, B=2 m/c?, t- Bpemsa. OnpenenuTh, B KaKOH MOMEHT BpEMEHU
HOpMaJIbHOE YCKOPEHHE PaBHO 2 m/c?. Haiitn CKOPOCTb, TAHT€HIIMAIBHOE U MOJIHOE YCKOPEHUE
TOYKH B 3TOT MOMEHT BpEMEHHU

3aoaua Ne 2 «/Jlunamuxa nocmynamenbHozo 0GUIHCEHU)

Ha 0601 maxoBuka quamerpom 60cM HaMOTaH MIHYP, K KOHITY KOTOPOTO MPUBSI3aH IPY3 C
Maccoi 2 kr. OnpeaennTs MOMEHT HHEPIIMA MaXxOBHUKa, €CJIM OH Bpalllasich paBHOYCKOPEHHO MO/
JEHCTBUEM T'py3a, 3a BpeMs t=3C nmpuoOper yriioByro CKOpocTh 9 paj/c.

3aoaua Ne 3 «/lunamuxa epawyamenbHozo 08UNHCEHUA»

HaBan B BUC NWJIMHIpA C FOpHSOHTﬂJ’IBHOﬁ OCBIO BpalllCHWA HaMOTaHa HEBECOMAs HUTD,
K KOHIy ee mpukperieH rpy3. Kakyio yrimoByroo ckopocTs OyneT MMETh Bajl CIYCTs 2C MOcie
HayaJla ABMKEHUS Tpy3a, €ClIM Macca Baiia 4 Kr, ero paauyc 20 cm, macca rpysa 0,2 Kr, 1eficTBueM
CHJI TPEHHSI Ha JIBWXKYIIMECS TeJla MOKHO IpeHeOpeyb



3aoaua Ne 4 «3akonwvl coxpanenus ¢ Mexanukey

JBa ManibIx 1O pazMepy rpy3a maccaMu Mi1=10 Kkr u My=15 Kr NoJBelIeHbl HA HUTAX
OJIMHAKOBOM JUIMHBI L=2 M B OJIHOM TOYKE M COMPUKACAIOTCS MKy cO00H. MeHbIuit Tpy3 ObLT
oTkioHeH Ha yron 0=60° u ormymen. OnpeienuTe BEICOTY, HAa KOTOPYIO OIHUMYTCS 06a Ipy3a
1ocJie adCOJIFOTHO HEYIIPYIoro yaapa

3aoaua Ne 5 «Mexanuueckue Koaeoanus)

[Tepuon 3aryxaromux kojaedanuii pasen T = 4c¢, norapudMUUECKH TEKPEMEHT 3aTyXaHHs
1,6; navanpHas (asa paBHa 0. Cmemenne Toukn B MOMeHT T/4 paBHo 4,5 cMm. Hammcartp
ypaBHEHHUE KOJIeOaHUH ¥ MOCTPOUTH rpapuk B mpeenax TpEX MeproIoB

3aoaua Ne 6 «MKT. Cmamucmuueckas gpusuxa»

B cocyne o0bemom 20 1 HAXOIUTCS CMECh BOJOPOJA W TElUs IO JaBICHHEM 2 aTM.
O6mas macca cmecu 5 r. M3BecTHO, 4TO cpeiHsAss KUHETHUYECKas YHEPrusl MOCTYHNaTelbHOTO
JIB)KEHUST MOJIEKYJT cMecH ra3os paBHa 0,038 3B. Bo ckoibko pa3 oTJIM4arTCsi MacChl BOAOPO/Ia
U requs B cMecu?

3aoaua Ne T «Ilepsoe nauano mepmoounamuku

B pesynbTate M30TEpMUYECKOr0 pacliupeHus azoTa mMaccod M=0.2kropu temmeparype
T=280 K o6bem ero yBenuuuBaercs B 2 paza. Onpenenuts: 1) paboty A, COBEpIICHHYIO Ta30M
npu pacummpenuu; 2) usmeHenue AU BHyTpeHHel »Hepruu; 3) KOJIMYECTBO TEmIoThl Q,
MOJTy4EHHOE Ta30M

3aoaua Ne 8 «Bmopoe nauano mepmoounamuxkuy

Kycok npma maccoit m =200r, B3saTeiii mpu Temmepatype ti = -10C°, Obur Harper 10
temneparypsl t2 =0C° u pacmiaBieH, mocie yero obpasoBaBIasicss Bojga Obljla Harpera 10
temmneparypsl t3 = 10C°. Onpenennts u3MeHeHnEe AS SHTPOIUHU B X0JI€ YKa3aHHBIX MPOIECCOB.

3aoaua Ne 9 «Inexkmpocmamura»

DnekTpruyeckoe mojie co3nano apyms 3apsanamu (1=10 K u 2=-20 aKun, Haxoasmumucs
Ha pacctosiHuu 0=20 cM pyr oT apyra. OnpeaenuTh HalpsHKEHHOCTD MOJISl B TOUKE A, yIaICHHOH
OT TEepBOTo 3apsnaa Ha paccrosiHue =30 cm u oT BTOporo Ha =50 cm. Paccuurtate padoty,
KOTOPYIO HEOOXOIMMO COBEPIIMTH, YTOObI MEPEHECTH TOUEUHBIH 3apsaa (o=5-10"* K u3 Touku
HaxOoAIIUIKCA ITOCEPEINHE MEKY 3apsiiaMH B TOUKY A.

3aoaua Ne 10 «Ilocmoannwlii 21eKmpuyecKuil moK»

Ha puc. 3.1. £1=1,0 B, €=2,0 B, €3=3,0 B, r1=1,0 Om, r.=0,5 Owm, r=1/3 Om, R1=1,0 Om,
R3s=1/3 Om. Omnpegenure: 1) cuiapl TOKa BO BCEX ydacTKaxX IEMH; 2) TEIJIOBYK) MOIIHOCTH,
KOTOpasi BBIJIESIETCS HA COMPOTUBIIEHUU R3.
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3aoaua Ne 11 «Maznumocmamura»

[To nBymM OG€CKOHEYHO AJUHHBIM MPSMBIM IMapajljIeNIbHbIM MPOBOJAM, HaXOASIIUMCS Ha
pacctostauu R=10,0 cm apyr ot apyra B Bakyyme, TekyT TokH 11=20,0 A u 1,=30,0 A o1uHaKOBOTO
HanpasiieHusi. OnpenenuTe MarHUTHYIO MHIYKIUIO Tojs B, co3maBaeMoro TokamMu B TOYKaXx,
JeKalMX Ha MPAMOM, COeNUHAIOMUX 00a mpoBofa, ecnu: 1) Touka C JIEXUT HA PACCTOSHUU
r=2,0 cM neBee JieBOro npoBoja; 2) touka J[ gexuT Ha paccrosauu 2=3,0 cM mpaBee IpaBoro
npoBoAa; 3) Touka G nexut Ha pacctosHuu 3=4,0 cM mpaBee JIeBOTro MpoBoia

3aoaua Ne 12 «Inekmpomaznumnas uHOYKyus»

[IpoBoasmuii TIOCKUNA KOHTYp, MUMeroIMid (hopMy OokpykHOcTH pamuyca I = 0,05 M
MOMEIIEH B OJHOPOJAHOE MArHUTHOE TMOJ€ TaK, YTO JIMHUM MarHUTHOM WHAYKUUU TOJS
HaIpaBlIeHbl MEPHNEHAMKYISIPHO IJIOCKOCTH KOHTypa. CompoTuBieHue koHtypa R = 5 Owm.
MarnuTtHasi MHIYKIUs MeHseTcs 1o 3akoHy B = kt, tne k = 0,2 Ta/c. Onpenenure: a) 3.7.c.
WHIYKIMH, BO3HUKAIOIIYIO B 3TOM KOHTYpe; 0) CHIIy HHAYKIMOHHOTO TOKa; B) 3apsl, KOTOPHIH
MPOTEYET MO KOHTYPY 32 MEPBbIE 5 CEKYH]I M3MEHEHUS TOJIs.

2 cemecTp
3aoaua Ne 1 «Humepghepenyus ceemay

B ombrte FOHra Ha myTu omHOTO M3 MHTepdepupyrommx Jydeld momernanach TOHKas
CTEKJISIHHAS IUIACTUHKA, BCIEACTBUE YETO LIECHTPaJIbHAs CBETJIAs [10J10Ca CMEIAIACH B I10JIOKEHNE
MEePBOHAYAIILHO 3aHATOE IMSITON CBETION MONOCOM(He cuMTas leHTpaidbHou). Jlyd mamaer Ha
IJJACTUHKY NepneHauKyaapHo. llokasarens mnpenomiieHuss niacTuHkA N=1,5. J[nuHa BOIHBI
2=6-10"" M. KakoBa ToNIIHNHA TIACTHHKU?

3aoaua Ne 2 «/[ugppaxyusn céemay

Haiiti HanGonbIIMii MOPSIIOK CIIEKTPa TS KEJITON TMHUH HATPUS ¢ ATUHON BOJTHBI A=589
HM, €CJIU MOCTOsTHHAs AU(PaKIIMOHHON pemmeTku d=2 MkM. CKOJIbKO BCEro MaKCUMYMOB JIa€T 3T
pemerka? [log kakum yriioMm ¢ HabOIr01a€TCS MOCISTHIN MaKCUMyM ?

3aoaua Ne 3 «llonapuzauus ceemar

Vros1 MexkIy IIOCKOCTAMH MPOIyCKAaHHs ABYX Tonspu3aTopos paser 50°. EcTecTBeHHbIi
CBET, MPOXOJIs Uepe3 TaKylo cucremy, ociadnsercs B 8 pas. [IpeneOperast motepsiMu cBeTa Mpu
OTpaXeHUH, ONPEAETUTh KOIPPUIIUEHT MOTIIONIEHUS CBETA B MOJISIPU3ATOPAX

3aoaua Ne 4 «Tennosoe usnyuenue»



UYepnoe Teno narpenu ot temmeparypsl 600K 1o 2400K. Bo ckonbko pa3 yBeIUuusIach
oOuiass TemsoBas SHeprus, usnydaemas TenoM? Ha CKoabKO HM3MEHWIACh JJIMHA BOJIHBI,
COOTBETCTBYIOIIAs MAKCUMYMY SHEPTUU U3TYUCHHs U CIIEKTPAJIbHBIN COCTaB U3ITy4eHUs?

3aoaua Ne 5 «Domorpgpexm»

OnpenenuTb HAaWMEHBIIMKA  3aJICP)KUBAIOIIMNA  TOTCHIMAN, HEOOXOMMMBIA IS
MIPEKPAICHUS] IMUCCUU C TIOBEPXHOCTH (POTOKATOAA, €CIIM OH OCBEIIACTCS U3TyUYCHUEM C JJIMHON
BosHbl 0,4 MKM, a KpacHas rpaHuiia JJisi MaTepuaia karojaa paBHa 0,67 Mkm

3aoaua Ne 6 «Ipghexm Komnmonay

®dotoH ¢ aHepruerr 1 MaB paccessicss Ha cBOOOTHOM TTOKOUBIIEMCs dJIeKTpoHe. Haiitu
KMHETUYECKYIO SHEPTHUIO AJIEKTPOHA OT/Ia4H, €CJIU B pe3y/IbTaTe paccesHus AJMHA BOJIHBI ()OTOHA
U3MeHuIach Ha 25%

3aoaua Ne 7 «Dnemenmol K6AHMOBOU MEXAHUKU)

HpI/I JABMXKCHHUH 4YaCTHULBI BIOJb OCU X CKOPOCTh €€ MOXXET OBITH ornpeacicHa ¢ TOYHOCTbIO

(ommbxkoif) 1o 1 cm/c. HaiiT HeompeneneHHOCTh KOOPAWHATHI, €CIM YacTULleH sBisercs: 1)
3JIEKTPOH, 2) npobuHKa Maccoi 0,1

3aoaua Ne 8 «Hacmuuya 6 nomeHuuaIbHOIU AME»

CobcTBeHHas (yHKIMsA, ONMCHIBAIOIAS COCTOSHME MHKPOYACTHIBI B OECKOHEUHO
.M
. . . ¥, (x)=Csin—x
riIyOOKOW IOTEHIMANBHON sAMe IHMPHHOW {, MMeeT BUA I . Hcnonb3ys ycloBus
HOPMHUPOBKH, ONIPEACITUTE OCTOSAHHYIO C.

3aoaua Ne 9 «Amom no meopuu bopa»
BbruuciuTh paanychl epBbIX TpeX OpOUT JIEKTPOHA B aTOME BOJIOpOJIa
3aoaua Ne 10 «H31yuenue amomay

Haiitu HaI/I60J'IBIJ_Iy}O U HAMMCHBIYIO JJIMHBI BOJIH CEpUU ITamena B CIICKTPC HU3ITYUCHUSA
BOOOpOaa. CpaBHI/ITB MOJTY4YCHHBIC 3HAYCHHA C JJIMHAMU BOJIH BUAUMOI'O U3JTYyYCHUA

3aoaua Ne 11 «Paouoaxkmuenocmsy

192
IIepBonavanbHas Macca U30TONA UpUAMA '/ paBHa M = 5 r, mepuoj noiaypacnaga 75

cyTok. Onpenenure, CKOJIBKO siep pacnanercs 3a 1 cekyHay B 3ToM npenapare. CKOJIbKO aTOMOB
3TOro npenapara ocraHercs yepe3 30 CyTOK M BO CKOJIBKO Pa3 U3MEHUTCS aKTUBHOCTB IIpernapara
3a 3TO BpeMs?

3aoaua Ne 12 «Inepzus 6 saoepuvix peaxuusnxy

Kakoe xommuectso U 235

«BBITOPAET» 3a TOJ B SAEPHOM PEAKTOPE C DIIEKTPUUYECKOU
MomHocThio 1 I'Bt 1 k.11.1. 38%? Cuwmrate, 4TO pacnan saep ypaHa o] JEHMCTBUEM TEIIOBBIX
HEUTPOHOB MPUBOJAUT K 00pa30BaHMIO U30TOMNOB KCeHOHA-141, cTpoHIMA-92 U TpeX BTOPUYHBIX

HEUTPOHOB.



Ilepeuensv nadopamopnuix paoom

1 cemectp

No 1 «ITpumeneHre 3aKOHOB COXpaHEHUs ISl ONPEACIICHUSI CKOPOCTH T0JIETa MYJIN»

Ne 3 «Omnpenenenre MOMEHTOB HMHEpPLUUU TEJI C IOMOIIBIO KPYTHJIBHOTO MAasiTHUKA.
IIposepka Teopems! LlTelinepa»

Ne 4 «McecnenoBanue BpaiaTeaIbHOTO ABMXKEHUS TBEPOTO Tella BOKPYT HEMOABMXKHOM OCH»

Ne 5 «Omnpenenenune xapakTEPUCTHK 3aTyXAOMIUX KOJICOaH (PU3MUECKOTO MASTHIKA)

No 11 «M3y4yeHure cTaTUCTUYECKUX 3aKOHOMEPHOCTEN

Ne 14 «Omnpenenenue nokazatens anuadarsl Mmerogom Kiemana u Jlesopmay

Ne 21 «MccnenoBanue 31€KTPOCTATUYECKOTO MO ¢ TOMOIIBIO 30H1a

No 24 «Pacmmpenue npesena u3MepeHus: aMrepMerpa NOCTOSIHHOTO TOKay

No28  «Omnpenenenne MHAYKTUBHOCTM KATYIIKM W MAarHUTHOM  MPOHMUIIAEMOCTHU
(beppOMarHUTHOTO TEIa»

2 cemecTp

Ne 32 «Onpenenenue paguyca KpUBU3HBI JIMH3BI U TIOJIOCHI TPOMYCKAHUs CBETO(PHUIBTPA C
noMoupro kKojeu Heroronay

Ne 34 «Ompepnenenue AJIWHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK IU(DPAKIUOHHON
peteTKn»

Neo 35 «Onpenenenue KOHLIEHTpALMK PACTBOPOB caxapa U MOCTOSIHHOM BPALLIEHUS

Ne 36 «CHsTHEe BONBTAMIEPHBIX XapaKTEPUCTHK (OTOIIEMEHTAa U OMNpeAesieHuEe €ro
YyBCTBUTEILHOCTH

Ne 41 «MccnenoBanue Bo30yXI€HUSI aTOMOB T'a3a

Ne 42 «OmnpeneneHue r1aBHBIX KBAHTOBBIX YHCEN BO30YKJIEHHBIX COCTOSIHMI aroma
BOJIOPOa»

Ne 51 «M3y4yeHne 3akOHOMEPHOCTEHN O-pacnazar»

Ne 53  «Ompenenenrie MaKCUMalbHOW SHEpruum [-yacTUI] ©  UIACHTH(PHUKAIUS
PaIMOaKTUBHBIX TPETIAPATOBY»

HEPE‘JEHI) TEM U MOATOTOBKHU K CCMUHAPCKUM 3aHATHUAM:

Cemunap Ne 1 «Kunemamuka nocmynamenbHo20 u épaujamenbHo20 08UNHCEHUA)

1. TlonsTne pagumyc-BeKTOpa, CKOPOCTH M YCKOPEHMsI MaTepuanbHON Touku. CpenHue u
MI'HOBEHHBIE BEJIUYHHBI.

2. Ilpsimas m oOpaTHast 3a1a4l MexaHUKU. Pons HadanbHBIX ycnoBwid. [lepemernenue u
POV ICHHBIN IYTh.

3. JIBmwkeHHUEe 1O OKPYKHOCTH. YTOJI TOBOPOTA, YIIIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHE.
CBs13b YIVIOBBIX U JIMHEWHBIX BETUYHH.

4. KpuponuHeiiHOe aBWXKeHHE. TaHreHIMambHOE M HOpMajabHOE yckopeHue. [lomHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

Cemunap Ne 2 «/lunamuka nocmynamenbnozo u 6pauiamenibHo20 08UNCEHUA)

1. WuepumanbHble cucTembl orcyera. [IpuHiun oTtHocutenbHOcTH [amunes. IlepBsiii
3akoH Hprotona.

2. Tlonstue cuibl, Macchl W umnyibca. [lpuHrnun cymepro3uiuu. OCHOBHOW 3aKOH
JUHAMHKHU TOCTYNATENbHOTO ABMXKEHUs. Tpernii 3akoH HproTOHA.

3. MoOMeHT uMIlylbca ¥ MOMEHT CHJIBI OTHOCHUTENIBHO TOYKH. OCHOBHOE YpaBHEHHE
JMHAMUKHN BpallaTEIbHOTO IBUKEHUS.



Bpamenne BOKpyr HEMOABMXKHOW OCHM. MOMEHT MHEpLMH TBEpIoro tena. Teopema
[ITennepa.
AHaJorusi XapakTepUCTUK W yPAaBHEHMM IOCTYNAaTeJIbHONO W BpallaTeIbHOTO
JBHKCHUS.

Cemunap Ne 3 «3aKkoHbl cOXpanenus 6 MEXaHUuKe»

1.

N

Hurer paJibl IBUIKCHUA. CBs13b 3aKOHOB COXpPAaHCHUA C CUMMCTPHUAMHU ITPOCTPAHCTBA U
BpPEMEHH.

3aMKHYyTasl CUCTEMA. 3aKOH COXPAHEHUsI IIOJIHOT'O UMITYJIbCa CUCTEMBI TEN.

3aKOH COXpaHEHHs IIOJJHOTO MOMEHTa MMIyJbCa CHCTeMBbl Tell. JIBueHue B
[EHTPAJILHOM TIOJI€.

PaGota u MmomHocTh. KuHeTHMYeckas 3Heprus HOCTYNATENBbHOIO W BPALIATEIbHOTO
JBHKCHUS.

KoHcepBaTuBHbIE U JriccuniaTUBHbIE CUJIbl. PaboTa KOHCEpBAaTUBHBIX U JUCCUIIATUBHBIX
CHIL

[TorennuanbHast sHEprus. 3aKOH COXPAHEHUS MOJIHOM MEXaHUYECKOH SHEPrHH.

CBsi3p MEXIy CWIOW H TOTCHIMaIbHOM »3Heprued. J[Ba cmocoba omnucanus
B3aUMO/ICHCTBUS.

Cemunap Ne 4 «Mexanuueckue Konedanus u 0J1HbL»

1.

no

o ok

VYpaBHEeHUE rapMOHUYECKUX KOJeOaHUH M ero perieHue. XapakTepUCTHKH KoneOaHun
(amMmuTyna, 4acToTa, HavanbHas (asa).

MaremaTtnueckuii 1 GU3NUECKUN MASTHUKU.

VYpaBHEHHUE 3aTyXaOmUX KoJeOaHW M ero pemieHue. XapaKkTepUCTHKH 3aTyXarolrX
KoJieOaHui (BpeMsl pelaKkcaliu, Jorapu(MHUIECKU TeKPEMEHT, I00POTHOCTD ).
OHeprus rapMOHMYECKHX U 3aTyXarolMuX KoueOaHuil.

Beinyxnennslie konebanus. Pezonanc.

[Tonepeunble W MPOJOJIbHBIE BOJHBI. XapaKTEPUCTUKH Oerymieid ymnpyroil BOJIHBI
CKopocTh pacnpocTpaHEHHs YIPYTHX BOJIH.

Knaccudukanus BosH no ¢opme BoaHOBOW moBepxHOcTH. [lnockasi, chepuueckas u
LWIMHPUYECKasl BOJIHA.

BosiHOBOE ypaBHEHUE.

Hanosxenue ynpyrux BoiaH. CTosiuasi BOJIHa U €€ OCOOCHHOCTH.

Cemunap Ne 5 «Cmamucmuueckuii Memoo ORUCAHUA MAKpOCUCHEM)

1.

N

o

Maxkpocucrema. CTaTUCTHMUECKHH W TEPMOJUHAMMYECKHH IOAXOABI K ONUCAHHUIO
MaKpOCHCTEM.

JuckpeTHblit HaOop BennuuH. [IoHATHE BEpOATHOCTH U CpEeTHEH BETHUUHBI.
HenpepriBublit Habop BennuuH. OyHKIUS pacrpeaeseHus CIIy4aiiHON BETMYHUHBI U €€
cBoiicTBa ((hU3HUYECKHI CMBICIH, pacyeT BEPOSITHOCTEH, YCIOBHE HOPMUPOBKH, pacueT
CPEIHUX BEJINYHH).

Pacnpenenenue mosekyn o npoekuusam ckopocrei. Pacnipenenenue I"aycca.
Pacnpenenenune Monekysn mo MoayJro ckopocTu. Pacnpenenenne Makcsena.
Pacripenenenrie MoneKkynl WAECANBbHOTO Tra3a IO BBICOTE B IOJE TSHKECTH 3EMIIH.
Pacnpenenenne bonbmana. bapomerpudeckas popmyina.

Mopnens naeansHoro rasa. JlaBienue u reMmrneparypa ¢ Touku 3peaust MKT. YpaBaenue
COCTOSIHMS MICAITBHOIO ra3a.

[TonsiTHe creneneit cBOOOABI MOJIEKYIbI. TeopeMa o paBHOpacHpeAeIeHUN SHEPTUH 110
CTEIEHIM CBOOOIBI.



9.

BHyTpeHnHss sHEprus Kak QyHKIHS COCTOSTHUSI CUCTEMBI.

10. Pabota kak pyHKIHS mporecca.

Cemunap Ne 6 «Tepmoounamuueckuii Memoo onUCAHus MaKpoCUcmem

1
2.
3.
4

IIepBoe Ha4asI0 TEPMOJUHAMUKH.

N3otepMuyecknii, U30XOpUUECKUN B N300apUUECKUN MTPOIIECCHI.

Amunabarnyeckuit mporecc. Ypaaenue [lyaccona. [Tomurponuueckue mporeccsl.
[TonsiTue temwnoemkoctu. MonsipHast U yaenbHas TEIUIOEMKOCTH. TemioeMKOoCTh npu
u30Ipoleccax.

Hanpasnenune  mpormeccoB.  Cratuctuueckuid  Bec  MakpococTtosiHua.  CyThb
HEOOPaTUMOCTH.

Btopoe nauano repmoannamuku. @opmynupoBku Knaysuyca u KenbBuna.

OHTpomnusi cucTeMbl U ee cBoicTBa. Teopema Hephcra. M3meHeHue sHTponuu B
TEIJIOBBIX ITPOLIECCAX.

OcHOBHOE ypaBHEHUE TEPMOJIUHAMUKH.

[Huknuyeckuii npouecc. KoapduimeHnt mnone3Horo AeWCTBUS TEIUIOBOM MaIIUHBI.
Huxn Kapno. Teopema Kapno.

10. Craructuueckuii cMmbica sHTponuu. @opmyna bonbimana.

Cemunap Ne T «Inekmpocmamukay

N

o

©oNe®

DIIEKTPOCTATUYECKOE T0JIe. DIIeKTpuueckuil 3apsa. CBOMCTBA AIEKTPUUYECKOTO 3apsja.
3axoH Kynona.

Hanpsi>keHHOCTB AJIEKTPOCTaTUYECKOTO MO,

[TpuHIMI CYyNEePIO3ULIUY STEKTPOCTATHUECKHX MOJIeH JIJIsl JUCKPETHOTO U HETIPEPHIBHOTO
pacripeiesieHust 3apsiioB.

[ToTok BekTOpa HAMPSKEHHOCTH dIEKTpocTaTHueckoro noist. Teopema [Maycca.
[ToTeHIMaIbHOCTh  DJIEKTPOCTATHYECKOTO moist. [lpuHmmn  cymepmo3unmu st
MOTEHIIMaNA.

Pabota o nmepemMenieHuo 3apsiaa B JIEKTPOCTATUHIECKOM ToJie. TeopeMa O IUPKYJISIIH.
CBs13b MEXy HANPSKEHHOCTHIO U TIOTEHIIUAIOM.

I'eomerpuyeckoe onucanue nossi. CHIOBbIE JIMHUHA. DKBUIOTCHIIMAIBHBIEC TTOBEPXHOCTH.
DnekTpuyeckoe noje B audnekTpuke. [lonspuzanus AusneKkTpuka.

. BexTtop »snextpuueckoro cmemieHus. J(udnexTpudeckas MNPOHUIIAEMOCTh BEIIECTBA.

TeopeMa Faycca AT AUSJICKTPUKOB.

Cemunap Ne 8 «Konoencamoput. Ilocmoannwviit mok»

arwN

©CoNe®

10

DNEKTPOEMKOCTh YEUHEHHOTO TpoBOAHMKA. KoHaeHCaTOp. DIEKTPOEMKOCTh IIIOCKOTO,
cheprueckoro u HUJIMHAPUIECKOT0 KOHJEHCATOPA.

CoennHeHNE KOHAEHCATOPOB. BKIIIOUeHNE KOHEHCATOPA B AIEKTPUUYECKUE LIETIH.
DHeprus 3apsKEeHHOro KoHAeHcaTopa. [IMoTHOCTh SHEPruu 3JEKTPUUECKOTo MOJIs.
Onextpudeckui TOK. [OTHOCT TOKA. Y paBHEHHE HENPEPBIBHOCTH.

3akon Oma B muddepennuanbaon dopme. 3akoH Oma B HHTETpaibHOU (opMme Ist
OJIHOPOJHOI'0 y4acTKa LEeNH. DIEKTPUIECKOE HaPSKEHHE.

ConpotuieHue npoBogHuka. CoeTMHeHNE COMPOTUBIIECHUM.

3akoH OMa a7 HEOJTHOPOAHOrO yuyacTka nenu. Croponnue cuisl. D/C.

[TpaBuna Kupxrodga s pacuera pa3BeTBICHHbIX LIETIEH.

PaboTa 1 MOLTHOCTH 3JEKTpUUECKOro Toka. 3akoH Jxoynsa-Jlenma.

[TepexoiHbIe MPOLIECCHI B LIEMU C KOHJIEHCATOPOM.



Cemunap Ne 9 «Maznumocmamuxay

=

No ok

Enunas nmpupoza 35eKTpuyecKoro ¥ MarHuTHOTO TOJIA.

Nctounukyn MarHuTHOTO moJis. MarHUTHOE MoJie ABUKYIIErocs 3apsjia U MPOBOJHUKA C
TokoM. 3akoH buo-Casapa.

[ToTok u HUPKYJIALKUSA BEKTOpa MHAYKIUK MarHuTHoro nosisi. Teopema ["aycca u Teopema
O LUPKYJISALHH.

Cuna JlopeHnna. /[BuxeHure 3apsiK€HHOW YaCTUIbl B MATHUTHOM I10JIE.

Cuita Ammiepa.

MarnauTHOeE 110JI€ B BemecTBe. HamarHm4eHHOCTE.

HanpsbkeHHOCT,  MarHUTHOrO  mOJs.  MarHuTHassh  NPOHUIAEMOCTh  BEIECTBA.
JlnamMarHeTUK U apaMarHeTUKU.

®eppomarHetuku. Pusnueckas npupoaa peppomMarHeTusma.

Cemunap Ne 10 «Onexkmpomacnumnasa uHOyKyusa. IneKkmpuueckue KoleOanHus u
nepemMeHHblIl mOK»

1.

Nk~ WN

10.

11.

3akoH 9nexkTpomMarHUTHOM wuHAyKuuu @apanes. IlpaBwino Jlenuna. Buxpesoe
ANEKTPUYECKOE TIOJIE.

SIBnenue camounaykiuu. MaayktuBaocts. ConeHou/.

DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO TOJISI.

KonebatenbHblit KOHTYp. MeXaHU3M BOSHUKHOBEHHUS SJIEKTPUUECKUX KOJICOAHHIHA.
DHeprus MEeKTPUYECKUX KoJaeOaHu.

3aryxaromue KonebaHus. XapakTepUCTUKH 3aTyXaIOIIUX KOJICOaHHHA.

Posb aKTHBHOTO COTIPOTHBIICHUS B KOJICOATEIIBHOM KOHTYPE.

Breinyxnaennole konebanus. BektopHas auarpamma HampsbkeHud. Pe3oHaHc Toka.
Pe3onancnas gactoTa.

CootHomienne (a3 Mexay BHEITHUM HampsDKEHUEM, CHIIOW TOKa M HANpsHKEeHHEM Ha
Pa3IMYHBIX AJIEMEHTaX LEMH.

IlepemenHbIi TOK. MHIYKTUBHOE U €MKOCTHOE cONpoTuBIIeHUE. [IomHOE conpoTuBIieHHE
LEMH NPHU IEPEMEHHOM TOKE.

JelicTByrolye 3Ha4eHUsl CUJIbl TOKA U HaNpspKEHUsL. MOIHOCTD IPU IEPEMEHHOM TOKE.
Koad¢unment moutHocTy.

2 cemecTp

Cemunap Ne L«llonapuzayusn ceemay

o A

~

Cucrema ypaBHeHui MakcBesuia kak 00001eHIE pa3pO3HEHHBIX SBJICHUM 3JI€KTPUUECTBA
Y MarHeTu3Ma.

BosHoBoe ypaBHeHue. CKOpOCTh paclpOCTPaHEHUS] BOJHBI U MOKA3aTellb MPETOMIICHHUS
CpeJBbl.

[[Ixana smekTpoMarHuTHHIX BOJTH. OCOOEHHOCTH ONTHYECKOTO JUaIa3oHa.

EcTtecTBeHHBIN M NOJIApU30BaHHBIN cBeT. Buasl monsgpusanuu. CreneHs NOJSIpU3aLUAN
YaCTUYHO IMOJISIPU30BAHHOTO CBETA.

3akoH Mantoca.

[Tonspu3zanus mpu OTpaKEHUH U MPEJTOMICHUH CBETa Ha TPaHUIIE pa3jiena TUIIEKTPUKOB.
VYrou bprocrepa.

J{BoliHOE JTydenpenomiieHue. Y cTpoicTBo npusmsl Hukoss.

OnTuyecky aKTUBHBIE BEIECTBA. BpallleHHWe IJIOCKOCTH MOJSpHU3allMM CBETa IpuU
MPOXOKIACHUHN YC€PE3 ONITUUCCKU aKTUBHYIO CPEITY.
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Cemunap Ne 2 «Humepgepenyun ceemay

[Tousitre uaTepdepeHnnn. [IpuHIMI CyTIepIIO3HIIMN JIJIs CBETOBBIX BOJIH. HaOroqaemble u
HEHAOII0JaeMbIC BSIIMUHMHEL.

KorepenTHble H HEKorepeHTHbIe BOJHBL. CIIO)KEHHE MHTEHCUBHOCTEH B Cllydae
HEKOTePEHTHBIX U KOTEPEHTHBIX KOJICOAHHI.

YcioBuss  yCWIIeHHs M OCNa0JIeHHs CBeTa B 3aBHCHMOCTH OT pa3sHOCTH (a3
UHTEPPEPUPYIOIINX BOJIH.

OnTuveckuii myTh CBETOBOrO Jiyda. CriocoObl M3MEHEHHUS ONTHYECKOIO IyTH CBETOBBIX
BOJIH.

CBs13b ONTHYECKOM Pa3HOCTH XOJa JIBYX BOJIH C Pa3HOCTHIO (ha3. YCIIOBUS MakCUMyMma U
MUHUMYyMa UHTEP(PEPEHIINU B 3aBUCUMOCTH OT ONTHYECKON Pa3HOCTH XO/a.

Cxema lOmnra. Ycnosus HaOmoaeHuss nHTepdepeHnrn. KoopauHaThl CBETIBIX M TEMHBIX
MIOJIOC Ha DKpaHe.

BpemenHas u mpocTpaHCTBEHHAs] KOTEPEHTHOCTD.

WuTepdepeHims B TOHKUX TUICHKAX B OTPAXKEHHOM H ITPOXO/ISAIIEM CBETE.

Cxema mia nHaOmomenust kosnen HproToHa. Pamuychl CBETJIBIX M TEMHBIX KOJEI B
OTPAKCHHOM U IPOXOJISIIEM CBETE.

Cemunap Ne 3 «/[luppaxuus ceema

SBnenne mudpakumuu. I[lpunmun [roiirenca-@peHens. YHpolieHWe BBIYHUCICHUN C
IIOMOUIbIO BEKTOPHOM IHarpaMMBl.

Judpaxnus Openens Ha KpyrioM oTBepcTUH. 30HbI OpeHens.

Hudpakuus dpaynrodepa Ha y3koiW HPSAMOJIMHEHHOHN ILIienu. YCIOBUS MakcUMyMa M
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yrja Ju(pakiuu.

Hudpakuuonnas pemerka. OCHOBHBIE XapaKTEPUCTUKH IU(PPAKIUOHHOW pELIETKH.
VYcnoBus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U J00aBOUYHBIX MUHUMYMOB.

Cemunap Ne 4 «Keanmoean onmuka

1. TennoBoe u3nydeHue adCOMOTHO uepHOTO Tena. 3akoH Credana — bonbimana. 3akoH
cMelieHus Buna.

I'mnoresa I1nanka.

OHeprus U uMIysbc GpoToHa. JlaBiaeHue cera.

dororddext. 3akonsl pororddexra. Kpacnas rpanuna pororddexra.

®opmyna DiHIITEHA. PenSTUBUCTCKUN U HEPETATUBUCTCKUN (OTOI(D(DEKT.
TopM0O3HOE PEHTI€HOBCKOE U3ITyUEHUE.

S¢pdexr Komnrona. opmyna KomnrtoHa.

KopnyckynsipHo-BOIHOBOMH Ayanu3M CBETA.

LNk LN

Cemunap Ne 5 «dnemenmuvl K6AHM OGO MEXAHUKU))

BostHOBBIE CBOICTBA YaCTHIL.

Jnuna BonHbl e bpoiins. DkcnepruMeHTalIbHOE MOATBEPKICHNUE.

[Tpunuun HeonpeaenenHoctu I'elizenOepra. CoOOTHOLIEHUE HEONPEIETIEHHOCTEH.
BonnoBas pyHKIMS 1 ee cBOMCTBA.

OcHOBHas 3a7ja4a KBAaHTOBOW MeXaHUKH. Y paBHeHue [Ipénunrepa.

Yacrtuiia B noTeHIIMAIbHOU siMe. KBaHTOBaHUE SHEPTUH.

[IpoxoxkaeHre YacTUIIbI Yepe3 MOTEeHIIMaIbHbIN O0aphep. TyHHETbHBIN 2P heKT.
IImanerapnas moxens aroma. [locrynatel bopa.

W3nyuenne aroma BOJOpOJa M BOJOPONOMNONOOHBIX cucTeM. CHeKTpaibHblE CEpUH.



®opmyna bansmepa.
Cemunap Ne 6 «Duzuka amomarn

CrieKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

KBaHTOBBIC YHCIIa, XapaKTEPU3YIOLIUE TI0J0KEHUE DIIEKTPOHA B aTOME.

KBanroBanue 3ueprun. KBaHToBaHHME MOMEHTA UMITYJIbCA.

CnuH snextpona. I1oJIHbBIM MOMEHT 3JEKTPOHA.

Cxema >HepreTu4ecKux ypoBHEHR aTomMa BOJOPOJA.

[TpaBuia orOopa Mpu aTOMHBIX MEPEX01ax.

3a110JHEHHUE HIIEKTPOHHBIX 000JI0YEK B MHOTO3JIEKTPOHHBIX aTromax. [Ipuniun [Maymnu.

NoakowhE

Cemunap Ne 7 «Hoepnasa gpuzuxa»

SIBnenue pannoakTMBHOCTH. OCHOBHOM 3aKOH PaJIMOAKTUBHOIO pacraa.

CocTaB 1 XapaKTepUCTUKU aTOMHOTO siipa. SIepHble CUIIbL.

Kanenbnas u obosioueunas moaenu suep. Paauyc sapa.

Macca u sHeprus CBs3U A1pa. Y AelibHas SHEPrHsl CBSI3U.

SnepHble peakuu. DHEPIysl sAEPHON PEAKLIMH.

VYpaBHeHHE U JHEPreTUYECKOE YClIoBUE o-pacnana. CBA3b 3HEPIUU O-H4ACTULBI C

IIEPUOOM IoJIypacnaja.

TynHenbHbIN 3QdexT npu a-pacnage. CiekTp o-4acTHIL.

Xapakrep CIeKTpa y-u31ydeHHUS.

IIpoueccsl B3aUMOAECUCTBUS Y-KBAHTOB C BEIIECTBOM.

10. 3aBUCUMOCTh MHTEHCHBHOCTHU Y-H3JIy4€HHUs OT TOJIIUHBI cjos BemiectBa. CpaBHEHHE
IIPOHUKAOIEN CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3TYyYECHHUS.

11. Tpu Buna B-pacmaga. DHepreTUYECKHid CeKTp B-uacTuil. I nmore3a HEUTPHUHO.

12. 3akoHb! coxpanenus npu B-pacnaje. Jlentonsl. JlenToHHbIH 3aps.

ok wnE

© o~

TeMbl AJ151 CAMOCTOSITEJIHLHOIO U3y4YeHMSI:

1. Bemnyxaennsle konebanus. Pesonanc

2. Bonsbl. YpaBHeHue I0CKOM BoaHbI. Da30Basi CKOPOCTh, AJIMHA BOJIHBI, BOJIHOBOE YHUCIIO.
Nutepdepeniys u audpaxiys MEXaHHIeCKUX BOJIH

3. MexaHunka )UAKOCTEN U ra30B

4. PeanpHble ra3sl

5. DnemMeHThl HEpaBHOBECHOW TEPMOAMHAMUKHI

6. [IpyHLIUIT OTHOCUTENIBHOCTH B 3JIEKTPOANHAMUKE. MarHUTHOE M0JI€ KaK PeIsTUBUCTCKUI
ekt

7. CepllIeYHUKH B KaTylIKaX MHAYKTUBHOCTH. Buxpesbie Toku Dyko

8. B3anMopelicTBHE N3ITyUeHUs C BEILIECTBOM: JIaBJIEHUE CBETA, TFOMUHECIICHIINS,
(oTOXUMHYECKHUE SBJICHUS, AUCTIEPCUS

9. DHepreTn4eckuil CIEKTp aTOMOB M MOJIEKYJI, IPUPOJA XUMUYECKON CBA3U

10. SAnepnas ¢pusuka. TepmosiaepHas sHeprus. JHepreTuka Oyaymero



puioxenne 2

OueHoYHbIE cpeICTBA /1JIsl IPOBeIeHUsI IPOMEKYTOUHOI aTTecTauuu

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3yabTaThl 00yueHHs

OrneHOYHBIC CPEICTBA

OIIK-2 CnocodeH ucnoib30BaTh MaTeMaTH4YecKue, (pu3ndeckue, (PU3NKO-XUMUYECKH e, XUMUYECKHe METO/IbI 1JIs1 pellleHus 3a/1a4
npodeccuoHaIbLHOI 1eATeJILHOCTH

OIIK-2.1

- UCIOJIb3yeT
¢duznueckue,

MaTeMaTu4ecKue,
(U3NKO-XUMHYECKHE,

XUMHUYCCKHEC MCTOAbI OJIs1 PCHICHHA

3aaa4d
JACATCIIbHOCTH

poheCCUOHATTLHOM

Ilepeuens meopemuueckux 60npocos K 3auemy:

1 cemecTp

1. Kunematuka mnocrynarenbHoro JBuwkeHus. Ilonstue paauyc-BekTopa,
ckopocTH U yckopeHus. Hauanbhble ycnoBus. [Ipsimas u oOpartHas 3ajauu MEXaHUKH.

2. JIBwxeHue N0 OKPY)KHOCTHU. YTOJI IOBOPOTA, YIJIOBas CKOPOCTb U YIJIOBOE
yckopeHue. CBs3b YIJIOBBIX U JIMHEHHBIX BETUYMH.

3. KpuBonuneiiHoe naBmxeHue. TaHreHIUMAIbHOE U HOPMAIbHOE YCKOPEHHE.
[TonHOE yckopeHue. YTosl MEKIy CKOPOCTBIO U YCKOPEHHUEM.

4. WHepumanbHble cuUcCTeMbl otrcyera. [loHATHE cHIIBI, Macchl M HUMITYJbCA.
OCHOBHOH 3aKOH AMHAMUKH ITOCTYNATEILHOTO JABHKEHUS.

5. MoMEeHT wuMIylbca M MOMEHT CHJIbI OTHOCHTEIbHO TOYKH. OCHOBHOE
ypaBHEHUE AMHAMUKH BpPAIaTEeIbHOTO IBUKEHUS.

6. Bpaimenue BOkpyr HEMOJABM)XKHOM ocu. MomeHT uHepuuu. Pacuer MOMEHTOB
MHepuuu mpocThixX Teil. Teopema lllTelinepa.

7. 3aKoHBI COXpaHEHHsI B MEXaHMKE. 3aMKHYTas CUCTeMa. 3aKOHbI COXPaHEHHs
UMITYJIbCA 1 MOMEHTa UMITYJIbCA.

8. Pabora u MomHocTh. KwuHeTHueckas SHeEpruss MNOCTYNATEIBHOIO H
BpAaIlaTeIbHOIO JBUKEHHUS.

9. KoncepBatuBHble cuiibl. [loTeHnanbHas sHeprust. 3aKOH COXpaHEHHs TOJTHOM
MEXaHNYECKON YHEPTUN.

10. /Ia crioco6a omnucanusi B3auMOEHCTBHSL. [IBH)KeHHE YacTHIIBI B OTHOMEPHOM
cTarmoHapHoM 1osie. CBs3b MEXTY CUJION 1 MTOTEHITMAIBHOW SHEPTHEH.




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpeaCTBA

11.Tapmonndeckue KosiebaHus. AMIUIMTYJa, 4YacToTa, HavajdbHas (asa.
MaremaTrueckuii 1 GU3NYECKU MasITHUK. DHEPTHS TAPMOHUYECKHUX KOJICOaHUI.

12. 3aryxaromue konebaHus. XapakTepUCTUKU 3aTyXaHUs. DHEPIrusl 3aTyXaroUX
KOJIeOaHUH.

13.O6mmee moHATHE O BOJNHAX. XapaKTEPUCTHKU Oerymieil BoiHbL. BomHoBOE
YpaBHEHUE TIJIOCKOW BOJIHBI.

14. Hanoxxenue ynpyrux BosH. Crosuas BoiaHa U ee ocoOeHHocTH. KonebGanue
HATSIHYTOW CTPYHBI.

15.Tloctynatel OiHmTeliHa. 3amenieHue BpeMeHH. JIOpeHIIEBO COKpalleHHue
JUIMHBL. PensTuBUCTCKUE HHBapHaHThL. IHTEpBaI.

16. PenstuBuctckuii umnyinbc. CBS3b Macchl, SHEPTUU U HMIIYJIbCA YaCTHUIBL.
DHeprust MoKost. 3aKOHBI COXPAHEHUS TIPU PEISTUBUCTCKUX CKOPOCTSIX.

17.Makpocuctema. ~ MHKpPOCOCTOSSHUE M MAaKpOCOCTOSIHUE€  CHCTEMBI.
Cratuctuueckuii moaxos. IloHsaTHEe BEPOATHOCTU U CpEAHEN BETUUMHBI.

18. ®ynkius pacnpeneneHus ciyyaiiHoN BennyuHbl. Pacnipenenenue MojiaeKkys o
MIPOEKLHSM CKOPOCTEH.

19. Pacnipenienienne Mosiekyn 1o MoAyir ckopocTH. Haubonee BeposTHas,
CpeAHsIsl U CpeHEKBaIpaTUYHAsl CKOPOCTH.

20.Mopnenp wuaeampHOro rasza. JlaBieHue W Temrmeparypa C TOYKH 3pEHHS
MOJIEKYJISIPHO-KMHETUYECKOM TeopuH. Y paBHEHHE COCTOSHUS UI€AIBHOTO rasa.

21. PacnipenieneHre MOJIEKYII HIEATFHOTO ra3a MO BBICOTE B MOJIE TSHKECTH 3EMITH.
bapomerpuueckas ¢popmyna.

22.TloHsATre cTeneHer cBOOOMBI MOJIEKYNB. Teopema O paBHOpacHpeeICHUN
SHEPI'UH IO CTENEHSIM CBOOOIbI.

23. BHyTpeHHsIsI 2HEprusi Kak (DYHKIHMSI COCTOSHUSI CHUCTeMBI. [lepBoe Hawaio
TEPMOJIMHAMUKH.

24.Pabora kak QyHKOUs mporecca. M3oxopudeckuid, H300apUUECKUN H
M30TEPMHUECKHUI TPOLIECCHI.

25.TloHsAITHE  TETUIOEMKOCTH.  TEIIOEMKOCTh  TIPU  W30XOPUYECKOM |
n3zobapuueckoM nporeccax. IloctosnHas agunadaTsl.




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpeaCTBA

26. Anuabatuueckuid  mpouecc. Ilepoe  Hayaio  TEpMOAMHAMUKH ISt
aaunabarudeckoro npouecca. YpasHenue I[lyaccona.

27. Huxmmueckuit  nporecc. Koaddumuent mose3HOro ACHCTBUS —TEIJIOBOM
MamuHbl. Bropoe Hauano tepmogunamuku. opmynupoku Knaysuyca u KenbBuHa.

28.IIpobnema HEOOPATUMOCTH TEIIOBBIX MPOIIECCOB. DHTPOIUS CHUCTEMBI U €€
cBorictBa. Teopema HepHcra.

29. OCHOBHOE YpaBHEHHME TEPMOJAMHAMHUKH. OHTPOMNHS HJEANBHOTO Tas3a.
W3meHeHne SHTPOINHU ITPU U30ITPOLIECCAX.

30.Huxn Kapno. Teopema Kapno. TepMmoanHamuueckas IIKana TeMIIEpaTyp.
TpoliHas TOYKa BOJBI KaK penepHasi TOuka.

31. Cratuctuueckuit BEC MaKpOCOCTOSIHHUSI. Cytb HEOOPATUMOCTH.
Craructuueckuii cmbicn sHTpornuu. @opmyna bonbimana.

32.'panunbl  OPUMEHMMOCTH  MOJENW  HUACATbHOTO  Ta3a.  YpaBHEHHE
Ban-gep-Baanbca. I30TepMbl peanbHOTO rasa.

33. Cuiibl B3auMOJICHCTBUS B IpUpOJIe. DeKTpocTaTudeckoe nosie. 3akoH Kysona.

HanpspxkeHHOCTD 31eKTpocTaTuyeckoro nosis. [IpuHiun cyneprno3unuu.
34. CunoBble nuHU. [I0TOK BEeKTOpa HAMPSKEHHOCTH SJIEKTPOCTATHUECKOTO MOJIS.
Teopema I'aycca.

35.Mlorenmman.  Teopema O  HUPKYIANMKM  BEKTOpa  HANPSHKEHHOCTH
ANEKTPOCTATUYECKOTO MOJIsL. CBA3b MEXAY HANPSIKEHHOCTHIO U IOTEHIIUAJIOM.

36. Dnextpoemkocts. Konaencatopel. CoeauHEHHE KOHIEHCATOPOB. JHEPTHS
KOHJIEHCATOPa. DHEPTHUA MIEKTPUUECKOTO TTOJIS.

37. DnexTpudeckuii TOK. [IMOTHOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH. 3aKOH
Owma B muddepenunanbHoit popme

38. ConpoTuBiieHre MpoBOMHUKOB. CTOpOHHNE CHIIBL. 3aKkoH OMa B HHTETPATbHON
dbopme.

39.TIpaBuna Kupxroda mns pacdera pa3BETBICHHBIX Ieneil. MOITHOCTH TOKa.
3akon J[xoynsa-Jlenua.

40. Enuaas pupoaa >IMeKTPUYIecKoro W MarHUTHOTO moisi. [Tonme nBmkyrerocs
3apsaa. [IpuHnmn cyneprno3unuy MarHuTHeIX nosnei. 3akoH buo-Casapa.




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpeaCTBA

41.TIoTOK M IMPKYJIALUSA BEKTOpa HHAYKLIMU MarHuTHOro nosia. Teopema ['aycca u
TEOpeMa O HUPKYJISALUH.

42. Cuna Jlopenma. Cwa Ammepa.

43.3akoH 3nekTpoMarHuTHOW MHAYKuuMu Papanes. IlpaBuno Jlenna. Buxpesoe
NEKTPUYECKOE TOJIE.

44, Slpnenue caMOMHAYKUMU. VHIYKTUBHOCTb. ODHEpPrus KOHTypa C TOKOM.
OHeprus MarHUTHOTO TOJIS.

45. KonebatenpHblid  KOHTYp. CBOOOIHBIE TapMOHHYECKHME M  3aTyXarollue
JIEKTpUUYECKUe KoeOaHus. DHeprus KoneOaHui.

46. BeiHyx/ieHHBIE  JJIeKTpuYeckue  KojeOaHus. BekTopHas — amarpamma
HanpsbKeHud. Pe3onanc Toka.

47.1lepeMeHHbIN TOK. IHIYKTUBHOE U €MKOCTHOE CONpPOTHUBIIEHUE. MOIIHOCTH B
LIENIY [IEPEMEHHOr0 TOKa. J[eliCTByOIIME 3HAUEHUS TOKA U HAIIPSDKEHUS.

48. DnexTpuueckoe T1oyie B BemiecTBe. llomspuzamust AMAIEKTpHKa. BekTop
ANEKTPUYECKOT0 CMENIEHUs. [JuniekTpudeckast IpOHUIIAEMOCTh BEILIECTBA.

49. MarautHOe ToJe B BemiectBe. HamarammyenHocts. HampspkeHHOCTB
MarHMTHOIO NoJIsl. MarHuTHasi MpOHULIAEMOCTh BelecTBa. deppoMarHeTUKH.

50. Cucrema ypaBHeHuit MakcBema kak 0000ILIeHHE pa3pO3HEHHBIX SBICHUM
AJIEKTpUYECTBa U MarHeTusma. MaTtepuaibHble ypaBHEHUS.

51.CgoiictBa  ypaBHeHMi  MakcBemia.  [Ipenckazanue — CyniecTBOBaHMS
AJEKTPOMArHUTHBIX BOJIH.

Ilepeuens meopemuueckux 6onpocos K IK3ameny:

2 ceMecTp

1. DnexTpoMarHWTHBIE BOJTHBI. BonroBoe ypaBHEHHUE. CoiicTBa
OJICKTPOMArdHMTHBIX BOJIH.

2. Tlmockasi pJIEKTpOMArHUTHAS BOJIHA U €€ OCHOBHBIC XapaKTEPUCTUKU. DHEPTus
N UMITYJIbC 3HeKTpOMaFHI/ITHOI71 BOJIHBI.

3. EctecTBeHHbII U monsipu3oBaHHbIi cBeT. CTeneHb MONApU3aAlUU JTUHEHHO

MOJISIPU30BAaHHOTO cBeTa. 3aKoH Maitroca.
4. [Tonspu3zanus npu OTpaXEHUH U MPEIOMIICHUU CBETA HA TpaHUIE pa3zena




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpeaCTBA

JIMAJIEKTPUKOB. Y01 bproctepa. J[BoitHOE JiydenpeaomieHue.

o. CrniocoOb1 nossipu3anuu ecrecTBeHHOro ceera. [Ipusma Huxomns. Bpamenue
IUIOCKOCTH TOJIAPU3AllMM CBETa MpPU IMPOXOXKICHUM Yepe3 ONTUYECKH AKTHBHYIO
cpeny.

6. [Ikana s7eKTpOMarHUTHLIX BOJH. OCOOCHHOCTH ONTHUYECKOTO IHAra3oHa.
[Tokazarens npenoMIIeHUs: CPEBI.

7. Korepentnsie BonHbl. WHTepdepeniuus cBeToBblXx BONH. CliokeHHe
HHTEHCUBHOCTEHU B CJIy4a€ HCKOICpCHTHBIX U KOI'CPCHTHBIX KoJeO0aHuii.

8. OnTuyeckas pa3HOCTh X01a. CBSI3b ONTHYECKOM pa3HOCTH X0/1a ABYX BOJIH C
Pa3HOCTHIO (ha3 MEXKTy HUMH. Y CIIOBUS MAaKCUMyMa U MUHAMYMa.

9. Cxema [Onra pgns HaOmogenus wuHTepdepeHnnu. BpemeHHas u

IIPOCTPAHCTBEHHAs! KOT'€PEHTHOCTb.

10. Hatepdepenumss B TOHKUX IUIeHKax. HaOmomenuwe kosenm HproToHa B
OTPaXEHHOM U NPOXOJIAIIEM CBETE.

11.  Ssnenme mudpakuuu. Hudpakuus Ppenens u Dpaynrodepa. IIpunimn
I'oitrenca-Openens.

12. [Iudpakuus ODpenens Ha KpyraoM OTBepcTUU. 30HBI DpeHens.
I'padmueckuit MeTO COKEHUS AMILUTUTY/I.

13. dudpakuuss  Ppaynrodepa Ha  y3KOH  TPSIMOIMHEHHON  ImeNH.
JudpakimonHas pemeTka Kak COBOKYIMTHOCTh KOHEUHOTO YUCIIa HIeTei.

14. TennoBoe m3nyuenue Tena. 3akoH Credana-bonbivana. 3aKoH cMenIeHUS
Buna. ['mnoresa I1nanka.

15.  ®orosddext. 3akonsl CroneroBa. Dopmyna DifHIITEHHA.

16. ®oronsl. [aBnenue ceta. KopmyckynsipHO-BOJTHOBOH JIyajan3M CBETa.

17. Paccesnue ¢poTona Ha cBOOOHOM diekTpoHe. Dopmyna KommnroHa.

18. BomnHoBeie  cBoiictBa  yactun. Jlnmra — BomHBL  ge  bpoiins.
DKcrnepuMeHTalIbHbIE TOATBEPKACHUS TUIOTE3bI Jie bpoiins.

19. punuun  HeompeneneHHocTH.  COOTHOIIEHHE — HEONpEeAeTeHHOCTEH
I'eitzenbepra. OcoOeHHOCTH MpoIEcca M3MEPEHUS B KBAHTOBON MEXaHUKE.

20. ®dwusnueckoe HMCTOJNKOBaHME BONH Je bpoiins. BomHoBas QyHkums u ee
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cBoiicTBa. [110THOCTH BEpOSITHOCTH OOHAPYKEHUS YaCTUIIBI.

21. OcHoBHas 3a/1a4a KBAaHTOBOW MeXaHUKHU. HecranpoHapHoe 1 CTalmoHapHOe
ypaBHenue Ulpénunrepa.

22. Yacruna B OJHOMEpPHOW OECKOHEYHOW NPSIMOYTOJbHOW IMOTCHIIMATBHOU
same. KBantoBanue sneprun. Co6CTBEeHHbIE (PYHKIIMHU COCTOSHUS YaCTHUIIBI.

23. llpoxoxaeHHWE 4YacTUIBl Yepe3 IOTCHUUANbHBI Oapbep. TyHHENbHBIH
¢ dexr.

24. KBaHTOBBII TApMOHUYECKUAN OCHUILISTOP.

25. [Inanerapnas mozens atoma. lloctynmatel bopa. KBantoBanue sHepruu
BOZIOPOJIOTIOA00HON CUCTEMBI.

26. UMsnyuenue BomopoAonoAoOHBIX cucteM. CIHeKTpalbHbIE CEepuu aToMa
Bojopoaa. O6obmennas ¢popmyna bansmepa.

27. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aK0H Mo37H.

28. VYpaeaenuwe [lpemnunrepa s aroma Bojaopoaa. KBaHTOBaHHME MOMEHTa
uMmnynsca. [IpaBuna otbopa.

29. CnuHe smektpoHa. KBaHTOBBIE YHCIa, ONMMCHIBAOIINE COCTOSIHUE AJIEKTPOHA
B aTome. KpaTHOCTh BBIpOXKIeHUS dHEpreTuueckux ypoBHel. [Ipuniun [aymm.

30. [IpuHIMO TOXIECTBEHHOCTH OJMHAKOBBIX 4acTHIl. BO30HBI U (hepMHOHBI.
KBaHTOBBIE pactpenenenus.

31. CBoOonHble 3J€KTpOHbI B MeTayuie. OHeprusi depmu. 30HHAs TeOpHs
TBEP/bIX Tel.

32.  DNeKTpOoIpOBOJIHOCTh METAJIJIOB u IIOJIYTIPOBOTHUKOB.
CBepXIpOBOANMMOCT.

33. SBnenue pammoakTHBHOCTH. OCHOBHOW 3aKOH PaJMOAKTUBHOTO pacmaja.
[locrosinnas pacnazga. [lepuon nonypacnana.

34. CocraB U XapaKTepUCTUKU aTOMHOTO snpa. KanenbHas moznens. Pasmep u
CIIUH si/Ipa.

35.  Macca u 3Heprus CBSI3U aTOMHOTO A1pa. 3aBUCUMOCTh YJEJIbHOW dHEPTHs
CBSI3HM OT MaccoBOro uucia. O6oaouednas MojIesb Spa.

36. SnepHble peakiu. DHEprus peakiyy. Peakiyy neneHus 1 CHHTE3a siIep.
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KOMIIETEHIINH
37. PamuoakTtuBHBIC psiabl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3Ty4YEHUS SIEp.
JlivHa cBoOoAHOTO Ipodera o.-4yacTHIl.
38. Tpu Buma B-pacnaga. DHepreTuueckuii ciekTp P-uactui. Helitpuno.
39.  Ocobennoctu y-usznydeHus siaep. [[poxoxieHue y-KBaHTOB Yepe3 BEMIECTBO.
40. Knaccudukanus sneMeHTapHbIX YacTull. JlenTonsl. JlenToHHBIN 3apsi.
41.  Anpoubl. bapuonssiii 3apsii. KBapkoBasi MoJienb aIpOHOB.
OIIK-2.2 — BBIOMpaeT MaTeMaTU4ECKue, Ilpumepnulit nepeuenv npakmuyecKux 3a0anuil 014 3auema:
busnueckue, (bU3UKO-XMMUYECKHUE, 1 cemecTp
XUMHUYECKHE METONBI JUISl PEIICHUs 1. JBrxenue MaTepHalbHON TOYKH 3aJ1aHO ypaBHCHHEM
3anad MPOECCHOHATBHOT | r(t) = (A+Bt*)i +Ct ] ,rne A=10 m, B=-5 M/c ? , C=10 m/c. Haiitu 11st MOMEHTa BpeMEHHU
JESTSIIbHOCTH

L. v, aw l 2
t=1 ¢ , BBIYHMCIIUTH MOJYJb CKOPOCTH , MOJIYJIb YCKOPEHUS :
TAHTEHINABHOE YCKOPEHHE o7 , HOpMAIbHOE YCKOPEHHe on .

2. Koseco Bpammaercs ¢ yactotoit N=5¢. [Tox neficTBUEM CHIT TPEHHS OHO

ocranoBuioch 4epes At=Lwun  Onpenenuts yrmosoe yckopenne ¢ u umcno N
000pOTOB, KOTOPOE CIIENIAET KOJIECO 3a ITO BPEMH.

3. bpycok Maccoil 2 KI' CKOJIB3UT 0 FOPU30HTAJIBHOM IMOBEPXHOCTH T10OJ
neiictBueM rpys3a maccod 0,5 Kr, MPUKPEIUIEHHOTO K KOHIy HEpacTSKUMOW HMTH,
NEpEeKUHYTOW uepe3 HemoABWXKHBIA Onok. Kosdduuuent Ttpenus Opycka o
noBepxHocTh 0,1. HaiiTu yckopeHue IBHMKEHHS Tela M CUJIy HATSOHKEHHs HUTH.
Maccamu 010Ka ¥ HUTH, a TaK)Ke TPEHHEM B OJIOKe MpeHeOpeyb.

4. Onpenenutb MOMEHT MHEPUUH TOHKOTO OJHOPOAHOIO CTEPKHS
mmHHOU 1= 30 cM u maccoi M= 100 © OTHOCHUTEIBHO OCH, MEPHCHIUKYJISPHOM
CTEP)KHIO U MPOXOJAIIed yepe3 TOUKY, OTCTOSIIIYI0 OT KOHIIA CTepkHs Ha 1/3 ero
JUIMHBI.

o. lapuk maccoit m= 100 r yman ¢ BeicoThl h=2,5 M Ha TOPU30HTAILHYIO
IUIUTY, Macca KOTOpOil MHOro Oojbllleé MacChl IIapuKa, U OTCKOYMII OT HEe BBEpX.
CuuTas yaap abCONMIOTHO YIIPYTUM, ONPEAETUTh UMITYJIbC P, TOJTYYEHHBIH MITUTOM.

6. BepTrkanbHO pacrosnokeHHbIN 0HOPOIHBIN cTepxkeHb Macchl M = 1 kr
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U JutaHbl | = 1 M MOXeT BpalaThCsi BOKPYT CBOETO BEPXHEro KOHIA. B HIKHUI KOHeIl
CTEpXKHS IONasa, 3acTpsB, FOPU3OHTAJIBHO JeTeBlas Imynst mMaccel M = 10 r, B
pe3yibTaTe 4Yero CTepKeHb OTKJIOHWJCA Ha yroya o = 15. Cumras m<<M, nHaiiTh
CKOpOCTb JIETEBILIEH ITYJIN

7. Onpenenuth cpeHee 3HaYEHUE MTOJTHOW KUHETUYECKOM SHEPrun OAHOU
MOJIEKYJIbI T€JUs, KUCIOPO/ia U BOAsTHOTO napa npu temmeparype T=400K.
8. Kakas pabora A coBepiiaercs IpU H30TEPMUYECKOM PACIIUPEHUU

BOJIOpoAa Maccod M=5 r, B3groro mpu temmeparype T=290 K, ecnu oO6bem raza
yBEJIMYMUBAETCS B TpU paza?

9. A30T HarpeBajcsl NpU TMOCTOSIHHOM JaBiieHHU. EMy ObuIO COOOIIEHO
kosndyecTBO TemwioThl Q = 21 xJlx. Onpenenuts padoTy A, KOTOPYIO COBEPILMI IIPU
9TOM ra3, 1 u3MeHenue 4U ero BHyTpeHHE 3HEPTUu.

10. Onpenenuth HaNpsHKEHHOCTH IEKTPOCTATUYECKOTO 1ot E B ieHTpe KBaapaTa
CO CTOPOHOM a, ecau B TPEX BEPIIMHAX KBaJpaTa HAXOJATCS OJMHAKOBHIE TOUYEUHBIE
3apsizibl

11. ToHkast HUTh COTHYTA B IOJYOKPY>KHOCTb U 3apsiKEHA TakK, UTO AIEKTPUUECKUI
3apsj paBHOMEPHO paclpelieNieH no ee anuHe. Kakos paguyc 3Toi MOJIyOKpY>KHOCTH,
€clIi M3BECTHO, YTO B IIEHTPE €€ KpUBU3HBI HampspkeHHoOcTh monst 10 kB/Mm, a
norenuuan 630 B.

12. Ha puc. €1=1,5 B, €2=3,7 B u conpotusnenus R1=10 Om, R2=20 Om u R=5,0
OM. BHyTpeHHue conpoTUBIEHUS UICTOYHUKOB MpeHeOpexumo Maibl. Onpenenure: 1)
3HAUEHUE M HANpaBJIEHUE TOKA Yepe3 CONPOTHBIECHHE R; 2) TEIIOBYI0 MOIIHOCTD,
KOTOPasi BBIIEISAETCS HAa CONPOTUBIIEHHH R.?
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R;
&2

13. Kakum 1omkHO OBITH CONPOTHUBIICHHE R 3iekTpuyeckoil 1menw,
M300paXCHHON Ha PUCYHKE, 4TOOBI TOK, TEKYIIHMH 10 HeMy, ObLT paBeH 1=0,5 A, ecnu
C=5 mMx®, U=200 B, yacrora nepemenHoro toka v=100 I'u?

C R
| I

——e T [P ——|
14. Tox I=100A Teder mo TOHKOMY NPOBOJHUKY, M30IHYTOMY TakK, Kak
MOKa3aHO Ha pucyHke. HailTu MHAyKIMI0 MarHuTHOTO 1noJjs B Touke O KOHTYpa, eciu

pannyc U30rHyToM yactu npoBoaHuka R=0,1 M, a cropona kBagpara a=0,2 m
a

15. Karymika cocrout u3 N = 75 BUTKOB U UMeeT conpotuieHne R=9 Owm.
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MarHuTHbIi IOTOK Yepes ee nonepeyHoe ceuenre Mensiercs no 3akony @ =kt , rue k=
1,2 MmB06/c. Onpenenure: a) 3.71.C. UHAYKIIMH, BOSHUKAIONIYIO B 3TOM KOHTYpE; 0) crty
WHAYKIIMOHHOTO TOKa; B) 3apsiji, KOTOPbI MpPOTEUeT MO KOHTYpPYy 3a mepBbie 9 ¢
M3MEHEHHUS NOJIS.

Ilpumepnbolit nepeuens npaKmuyeckKux 3a0aHul 0 IK3AMEHA .

2 ceMmecTp

1. PaccrosHme Mexnay ABYMs KOTepeHTHBIMU HCTOYHHKamMu ceta (A=0,5 mMxm)
paBHo d=0,1 mm. PaccrosiHne mMexay nHTEpPEPESHIIMOHHBIME TTOJIOCAMU HA KPaHE B
cpenHe dYacth HWHTep(epeHIMOHHON KapTuHbl paBHO Ax=1,0 cMm. Onpenenutsb
paccTosiHue OT UCTOYHHUKOB /10 SKpaHa

2. Mexnay AByMsS IUIOCKONApaJUIENbHBIMH — CTEKJISHHBIMU  IUTACTUHKAMU
MOJIOKUJIM OYEHb TOHKYIO IIPOBOJIOYKY, PACHOJIOXKEHHYIO MapajljieIbHO JIMHUU
CONPUKOCHOBEHUS TUIACTUHOK M HAXOJALLytoCs Ha paccTtossHuu L=75 mm ot Hee. B
OTPaXEHHOM CBET€ C JJIWHON BOJHBI A=0,5 MKM Ha BEpXHEH IJIACTUHKE BUIHBI
uHTephepeHMOHHbIe Mosockl. Ompenenure JuamMeTp MONEPEYHOro CEYEeHUs
MIPOBOJIOYKH, €CIIM Ha MPOTSKEHUH, @ = 30 MM HacuUThIBaeTCsA m = 16 CBETJIBIX MOJIOC

3. Ha mens mupunoii a = 0,05 MM najsaeT HOpMaIbHO MOHOXPOMATUYECKUNA CBET
¢ anuHOM BoyHBI A = 0,6 MKM. OnpefenuTb Yroia ¢ Mexay HepBOHAYaJIbHBIM
HampaBJICHHEM IIydyka CBETa M HANpaBlI€HHEM Ha UYETBEPTYI0 TEMHYIO
TUPPaKLIHOHHYIO MOJIOCY

4. JludpakunoHHas pelieTka ycTaHoOBJIeHa Ha pacctosHuM 80 cM oT skpaHa. Ha
pELIEeTKY NaJaeT MOHOXPOMAaTHUYECKUN CBET ¢ JinuHON BosHbI 0,65 MxM. Ha skpane
paccTosiHue MEXIy MaKCUMyMaMH II€pBOrO M BTOpPOrO MOpsAJKa paBHO 5,2 CM.
CKOJIBKO BCEro MakCUMYMOB 00pa3yeT 3Ta Au(pakMoHHas perieTka?

5. OmnpenenuTb, BO CKOJBKO pa3 YMEHBUIUTCS HWHTEHCHUBHOCTh CBETa,
MIPOLIE/IIIETO YePE3 [Ba MOJSAPU3ATOPA, PACIIOIOKEHHBIE TaK, YTO YIOJI MEXIY HUX
TJIABHBIM TUTOCKOCTSAMH 0 = 60°, a B KaXJO0M M3 TOJIpU3aTOpoB Tepsiercs 8%
MHTEHCUBHOCTH IIa/IAI0ILEr0 HA HETO CBETA

6. Uepnoe Teno Harpenmu ot temreparypsl 600K mo 2400K. Bo ckompko pas
yBeJIMYMIach 001ast TeII0Bast SHEPrus, n3nydaemas tesiom? Ha ckoibKo H3MeHusach
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JUTMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMYMY SHEPIHH H3TYyUEHUS U CIICKTPAIbHBIN
COCTaB U3JyyeHus?

7. Onpenenuth HAMMEHBIINHN 3aJePKUBAIONIUN MTOTCHITUAT, HEOOXOIUMBIN ISt
MPEKpAIIEHUs] AMHUCCHH C TIOBEPXHOCTH (OTOKATOda, €CITM OH OCBEIIAeTCs
W3Iy4yeHueM ¢ anuHoi BonHbl 0,4 MKM, a KpacHas TpaHHIla JJid MaTepuaia Karojaa
paBHa 0,67 MKM

8. ®otoH ¢ ’Hepruei 1 MaB paccesiiicss Ha CBOOOTHOM ITOKOUBILIEMCS AJICKTPOHE.
HaiitTu KMHETHYeCKYyI0 SHEpPrUI0 AJIEKTPOHA OTAA4yH, €CIU B PE3yJbTaTe PacCestHUs
JUTMHA BOJIHBI ()OTOHA U3MEHUJIach Ha 25%

9. Tlpwm nBUXCHUH YACTHIIBI BJIOJIb OCH X CKOPOCTh €€ MOXKET OBITh OIPE/IEIICHA C

TOYHOCTHIO (ommOKoi) 10 1 cm/c. HaiiTu HeompeneneHHOCTh KOOPAMHATHI, €Cln
qacTuien sBiseTcs: 1) anekTpoH, 2) apodbunka maccoii 0,1t

10. CoOctBeHHast (GyHKIMS, ONUCHIBAIONIAS COCTOSHUE MHKPOYACTHUIIBI B

w.(x) =Csin ™ x

0ECKOHEUHO IITyOOKOM NMOTEHIMAIbHOM siIMe IUpUHON {, UMeeT BUJ I
Hcnonp3ys yciaoBUs HOPMHPOBKH, OTIPEACTUTH OCTOSHHYIO C.

11. BeuucnuTh pagnychl NEpPBBIX TPeX OPOUT IEKTPOHA B aTOME BOJIOPOJIa

12. Haiitn HanOONBIIYI0 ¥ HAMMEHBIIYIO JJIMHBI BOJH cepuu Ilamena B cnekTpe
u3ny4deHus Bogopoaa. CpaBHUTH NOJy4YEHHbIE 3HAYCHUS C AJTMHAMU BOJH BHJIUMOTO

W3TyYEHHUS
192

13. TlepBoHauampHas Macca H30TONA HMpHAWS '/ paBHAa M = 5 1, mepuox
nostypacnazaa 75 cytok. Onpenenure, CKOJIbKO SAEp pacnagercs 3a 1 cekyHay B 3TOM
npemnapare. CKOJIBKO aTOMOB 3TOro Ipernapara octaHercs 4depe3 30 CyToK W BO
CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTD IIperapara 3a 3T0 Bpems?

14. B ueHTpe cosiHLIa NPOTEKAeT TEepMOsIEpHasl peakius CUHTe3a Telus H3
BOJIOPO/Ia, B KOTOPOH M3 4eThIpeX IIPOTOHOB 0Opasyercs aapo He* u 1a mosurpowua.
3anumuTe 3Ty peakuuto. Kakue eme yactuipl 00pa3yroTcs B Heit?

Kakoe kommuectBo U?® «Bpiropaer» 3a Trog B SIEpHOM PEAKTOpe C
anexTpudeckoit MonHocThio 1 I'Bt u k.1, 38%? Cuwurats, 4To pacnan siaep
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ypaHa IOJl JAEHCTBHEM TEIUIOBBIX HEHTPOHOB MNPUBOJUT K OOpa30BAHUIO
M30TOINOB KCeHOHa-141, ctpoHuMs-92 1 Tpex BTOPUYHBIX HEHTPOHOB.




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOM aTTeCTALMH, NMOKa3aTeJld M KPUTEPHH
OLICHNBAHMSA:

[MpomexxyTouHasi arrecTaiuss Mo AUCHHUIUIMHE «DH3MKa» BKIIOYAET TEOPETHUCCKHE
BOTIPOCHI, TIO3BOJISIONIKE OICHUTh YPOBCHb YCBOCHHS OOYYAIOIIMMUCS 3HAHUMN, U IPAKTHYCCKUC
3aJ[aHusl, BBISBISIONINE CTENEHb C(HOPMUPOBAHHOCTH YMEHHUI M BJIaJICHUH, TPOBOAMUTCS B (hopme
3ayera (1 cemecTp) u sK3aMeHa (2 cemectp).

3adeT MPOBOAMTCS B BUAE cOOECENOBaHHS MO TEOPETHYECKUM BOMPOCaM. DK3aMeH I10
JAHHOM JUCIUILIMHE MPOBOAUTCS B YCTHOM (hopMe MO SK3aMEHAIIMOHHBIM OMIIeTaM, KaXIbli 13
KOTOPBIX BKITIOYACT 2 TEOPETHUYSCKHUX BOIPOCA U OJHO MPAKTUUECKOE 3aIaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

— Ha OICHKY «3auTeHo» (3-5 OamioB) — oOydaroImuiics MOKa3bIBacT C(HOPMHUPOBAHHOCTH
KOMITETSHITMH, HAJTMYUE TBEPABIX 3HAHUHA MPOTrPAMMHOTO MaTepHualia, TPaMOTHOE U JIOTHYECKOE
U3JIOKEHHWE MaTepuana IpU OTBETE, JOMYCKAIOTCS HE3HAuWTEeNbHbIE OIIMOKH, YBEPEHHO
WCIIPABIIIEMBIC TIOCJIC JOMOJHUTEIBHBIX BOIPOCOB, IPABMIBHBIC JTCHCTBUS MPHU JCMOHCTPAIUN
YMEHHI U HABBIKOB.

— Ha OLICHKY «He 3auTeHo» (1-2 Oaia) — 00yJaroUIHIiCs MOKA3hIBACT, YTO PE3YJIbTAT O0yUCHHS
HE JOCTUTHYT, KOMIIETEHIIUH HE Cc(HOpPMHpPOBaAHBI, HE MOXKET MPEABSIBUTH 3HAHUS Ha YPOBHE
BOCIIPOU3BENICHUSI U OOBSICHEHHUS WHPOPMAIUH, JTaXKe C IMOMOIIBI0 HABOISIIUX BOIPOCOB, HE
CHOCOOEH MPOJEMOHCTPUPOBATh YMEHUS M HABBIKU MIPH PEIICHUU MPOCTEHIINX 3a/1a4.

Ilokazamenu u Kpumepuu oUeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJIHYHO» (5 0ayyIoB) — 00yJaromuiicss JEMOHCTPUPYET BHICOKUI YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMATHUYECKOe W TJIyOOKOe 3HaHUE
y4eOHOTO MaTepuasia, CBOOOJHO BBINONHAET TMPAKTHUYECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUsIX MOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOyJaronIuics JeMOHCTPUPYET CPEIHUM YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKaIOTCS
HE3HAYUTENbHBIC ONIMOKH, HETOYHOCTH, 3aTPYTHEHHS IPU aHATUTUIECKUX OTIepAIHsIX, TEPEHOCe
3HAHUU U YMEHUH Ha HOBbIE, HECTAH/IaPTHBIE CUTYAIUH.

— Ha OIICHKY «YAOBJETBOPUTEIBHO» (3 Oamia) — oOydaromuiics IeMOHCTPUPYET
MOPOTOBBI YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIMI: B XOJIé KOHTPOJIBHBIX MEPONPUATUIN
JOMTYCKAIOTCS OINMMOKU, TPOSBISETCS OTCYTCTBHE OTHIEIBHBIX 3HAHWH, YMEHUH, HaBBIKOB,
OOyYaloIUICsT HWCIBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHHUS TPU OMNEPUPOBAHUU 3HAHUSIMH H
YMEHHSMH IPU UX MTEPSHOCE HA HOBBIC CUTYAIINH.

— Ha OLIEHKY «HEeY/10BJIeTBOPHUTEJILHO» (2 Oalna) — 00y4aroniuiicss JEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUEeCcKOro MaTepHuaia, JIOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOMKET
MOKAa3aTh UHTEIJIEKTya bHbIe HABBIKU PEIICHHSI MPOCTHIX 33/1a4.

— Ha OILICHKY «HeY/I0BJIETBOPUTEIbHO» (1 6armt) — o0yJaromuiicss He MOXKET IMOKa3aTh 3HAHUS HA

YPOBHE BOCIIPOU3BECACHHUA U 00BICHEHUS I/IH(i)OpMaHI/II/I, HC MOXCET IMOKa3aTh UHTCIJICKTYAJIbHBIC
HAaBBIKW PCIOCHHA MMPOCTHIX 3a7a4.



