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1. HEJU U 3AJAYN OCBOEHUS JUCHHUITJINHBI



1.1 Ilemb OCBOCHMS TUCIUTLIMHEIL:

Iesbro 0CBOEHMSI JUCLUIUIMHEI ABISETCA U3ydeHHe (pyH1aMeHTalbHbIX 3aKOHOB (PU3UKU aTOMa,
3HaHUE KOTOPBIX HEOOXOAUMO B OYAyIIeM MPU NOCTAaHOBKE U PEIIEHUH NMPO(HEeCCHOHAIBHBIX 3a/1a4,
a Takxke JUIst Ipo(eCCUOHAILHOTO U IMYHOCTHOTO PA3BUTHS.

1.2 3amaun 0CBOSHUS TUCIUTUTHHBI (MOIYIIS ):
— TEOpPETUYECKOE M3yUYeHHE QYyHIAMEHTAIBHBIX (PU3MYECKUX 3aKOHOB;

— OCBOGHHME METOJIUK H3MEpPEHHH U O0O0pabOTKM WX pE3yIbTaTOB B JIAOOPAaTOPHSIX
($U3NIECKOTO MPAKTHKYMa;

— yMEHHME TPUMEHSATh 3aKOHbl ATOMHOM (U3MKU TMpH peHIeHUHd (GUBHYECKUX U
OOIIeMHKEHEPHBIX 3a/1a4.

2. MECTO JUCHUIIVINHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

VYyeOHast qucHUIUIMHA «()U3KKA CTienHaibHas (aTOMHas)» BKIIOYEHA B 00s13aTEIIbHBIN
nepeyeHb AUCHUIUINH B pamkax 0a3oBoit uactu bioka 1 (b1.b.21), ycranosnennoro ®I'OC BO, u
ABIIsIETCA 00s3aTENBbHOM U1 BCexX npoduieii HanpaBnenus noarotosku 13.03.01.

I[I/ICI_II/IHJ'II/IHB. 6a31/1pyeTc51 Ha U3Yy4YCHHUU CIICAYIOIINUX OUCHUILINH: (l)I/ISI/IKa,
MaTEMaTHUCCKUL aHAJIN3, MAaTCMAaTHKaA, aHAJIMTUYCCKas rCOMCTPUS U JIMHEWHAs anre6pa,

OOBLIKHOBEHHEIE I[I/I(I)(I)CPCHL[I/IB.J'IBHLIC YpaBHCHH, TCOPUL (I)YHKI_II/II/I KOMIIJICKCHOI'O ITICPEMCHHOTI'O,
TCOpHUA BepOﬂTHOCTCﬁ N MaT€MaTH4dCCKasa CTaTUCTHKA.

I[I/ICI_II/IHJ'H/IHa «®Dusnka crncnouaiabHass (aTOMHaH)» SABIIACTCA OCHOBOHOJIaFaIOH_[eﬁ JJI
HU3YUCHUS CIICAYIOIINUX JUCHUIIINH: AACPHAA (1)1/131/11(3, q)HSI/IKa AACPHBIX PEAKTOPOB.

3. KOMINETEHIAU OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJILTATE
OCBOEHMS JUCHUILIMHBI (MOLYJIST)!

Tabnuna 1 — @opMupoBaHre KOMIETSHIMNA JUCIUILITHHAM

HauMmeHnoBauue CemecTpbl, pOpMHUPOBAHHS AUCIUIIIAHB

Komnerennuu 6epyrcst u3 Y4eOHOrO miaHa
0 HAIPaBJIEHUIO OJrOTOBKH OakanaBpa
/cTiennanucTa/MarucTpay»

JUCLHUIUIAH, (OPMUPYIOLIUX

KOMIICTCHIIUIO

112 |3 |4 5|6 |78

COBMCECTHO

Xumusa OIIK-3

Hauepmamenvnas ceomempus u unoscenepnas epagpuxa OIK-3

Mamemamuuecxuui ananuz OIK-3

Ananumuueckas eeomempus. Jlunevinasa aneeopa OI1K-3

Obviknosennble oughgepenyuanvuvie ypasnenus OIK-3

Teopus ¢pynxyuu komniexcrhoeo nepemennozo OINK-3

Teopus seposmuocmeti u mamemamudeckas cmamucmurxa OIIK-3

Qusuxa OIIK-3




Komnviomepnas epaghuxa OI1K-3

Ilpuxnaonas ¢puzuxa OIIK-3

Teopemuueckasn mexanuxa OIIK-3

Mexanuxa scuoxkocmu u 2aza OIIK-3

Texnuuecxas mepmoounamuxa OIIK-3

Hempaouyuonnvie u 60306H08615eMmbie ucmounuxu snepeuu OI1K-3

Mamemamuueckue memoovl MOOEIUPOBAHUsL PUULECKUX NPOYECCO8
6 HUP OIIK-3

Dnekmpomexnuxa u snekmponuxa OIIK-3

Tennomaccoobmen 6 snepeemuueckux ycmanosxax OINK-3

Aoepnas ¢pusuxa OIIK-3

Qu3zuka s0epHuvix peakmopos OIIK-3

Oxcnepumenmanvhvie memoowl uccieooganus OIIK-3

Tlooeomoska k npoyedype 3awumsl U 3auuma 8blnyCcKHoll
keanuguxayuonnou pabomsi. OITK-3




I[TEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYYEHNWA 110 JUCHUIVIMHE, COOTHECEHHBIX C IINTAHWUPYEMbBIMU
PE3VJIbLTATAMU OCBOEHNA OII

Tabnuna 2 — [lepedeHs TUIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 110 TUCHUTUIMHE, COOTHECEHHBIX C TUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUS

OueHo4YHbIE CpPeACcTBA
KO}I U HAUMCHOBAHMU(
Koa n
HHAUKATOPA IIpome:xyTo
HauMEeHOBaHUeE HJIaHI/IpyEMbIe pe3yibTaThbl Oﬁy‘lEHl/lﬂ o AUMCHUIIJIMHE TEKyHIGFO "
JOCTUKCHUA YHOU
KOMIICTCHIIUH
KOMIIETCHIINH KOHTPOJISA
arrecranumu
OIIK-3 Cnocoben HNOIIK-3.1 ITpumensier 3nath: [ | 6a30BbIC Ymerb: [| IPUMEHATH Baagers: [| MeTomamMu Oocyxnaenne | Borpocsr
MPUMEHSTH (bU3MKOMaTeMaTHYECKU | 3aKOHBI B 00JIaCTH OCHOBHBIE 3aKOHBI anamM3a M MOJETHMPOBAHNA | poyiepyjf JUISL YCTHOTO
COOTBETCTBYIOIINH anmapar npu peleHnu €CTECTBEHHO — €CTECTBO3HAHUSI U METO/IbI | MPU PEIICHUU
3a1a4, cobecenoBaH
¢busuko- COOTBETCTBYIOIIUX HAYYHBIX JUCIUIUIAH | MAaTeMaTHYECKOTO aHAIIM3a | MPEIOKEHHBIX 3a/1a4.
MaTeMaTUYECKUN podecCHOHANBHBIX | OCHOBHEIE JUISL pEeLIeHUS BBI6paHHLIX usi: GUIICTHI
amnmapar, MeTOJIbI 3aj1ad. XapaKTepPUCTHKH podecCHOHaNbHBIX MIPOU3BOJBHEI | (25 6UneToB)
aHaM3a u €CTECTBEHHO — 3ajad. M 00pa3om u3
MOJICTUPOBAHHUS, HAYYHOU KAPTHHBI paspaGoTaHH
TEOPETHYECKOTO U Mupa.
Oro I1akKeTa.
IKCIEPUMEHTAIILHOTO
HCCIIeIOBAHUS TIPU
pelicHIH 3uarh: || YMerb: || IPUMEHSTH L
npo¢eCCHOHATBHBIX HOIIK-3.2 Vcnons3yer conpente . MATEMATHIECKHE METOJIBL Baagers: [] OCHOBHBIMU
BPEMEHHBI ’
3aau. METOJIBI AaHAIH3a U (bu3HHECK e 3aKOHBI 1 3aKOHaMH
MH(OPMAIOHHbIE €CTECTBO3HAHMS,
MONCIMPOBAHHS TeXHONOIHH BBIYHCIIUTEIbHYIO TEXHUKY
€0 ’ METOJIaMH aHaJu3a 1
PETHYECKOTO U JUTSL peleHust
HCIIONB3yeMbIC TIPH MOJIEITMPOBAHHS
SKCICPUMCHTAILHOTO 06paboTke 1 anamuze | MPAKTHUECKHX 337124
HCCIIeI0BAHMSA TIpH g TEOPETHUCCKUX H
peuieHnu SKCHepHMeHTam’VHOH 9KCIIEPUMEHTATBHBIX
U TEOPETUUECCKOM i
po(eCCUOHATBHBIX (1)1431/15601(012 UCCICNOBAHNM JUIS
3ajad. peuieHus
uH(popmamn | podecCHOHANBHBIX




OCHOBHEBIE CIIOCOOBI
00paboTkn
nHpOpMALIN

3a1a4.




4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

4.1 PacmpeneneHue TpyI0EMKOCTH JUCIUILIMHBI 110 BUaM paboT 1o ceMecTpam

OO61as TpyA0EMKOCTh IUCHHUILUIMHBI cocTaBisieT 3 3au.el. 108 gyaca, pacnpenenenue
9acoB MO BUaM paloT 10 ceMecTpaM MPeCTaBIeHO B TadmuIe 3.

Ta6muma 3 — Pacnpenenenue Tpya0€MKOCTH JUCIUIUIMHBI IO BUAAM paldoT IO ceMecTpam

TpynoémkocTs B yac

Buna yueOHoii padoThI Bcero uac.
5 cemecTp
®opmaT u3ydeHus AMCHUTLIMHBI C MCIOJIb30BaHHEM
3JIEMEHTOB 3JIEKTPOHHOTO
o0OyueHus
OO0mas Tpy10EMKOCTb JUCHUTUIMHBI IO Y4eOHOMY IJIaHy 108
1. KonTtakTHas padora: 58
1.1. AynutopHasi paGoTa, B TOM 4ucJie: 51
3aHATHUSA JeKIMOHHOTO THMa (J]) 17
3aHsTUsI ceMuHapckoro tuna (I13-cemunapsl, npaxT. 3aHATHS U ) 17
naboparopasie padbots (JIP) 17
1.2.BHeayauTOpHAasi, B TOM 4HCJIe 7
kypcoBas padota (nmpoekt) (KP/KII) (koHcynbTanus, 3ammuTra)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU 110 TUCIUTUTMHE 2
KOHTaKTHas paboTa Ha npomexyrouHoM KoHTpoJe (KPA) 5
2. CamocrositesqibHas padora (CPC) 23

pedepar/scce (MOArOTOBKA)
pacuérHo-rpaduueckas padota (PI'P) (moaroroska)
KOHTpOJIbHasI paboTa 8
KkypcoBas pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITENIbHOE U3yUYEHHUE pa3/IeioB, CAMOIIOATOTOBKA
(mpopa0oTka 1 HOBTOPEHHE JIEKIIMOHHOT'O MaTepraia U MaTepuana
y4eOHUKOB U Y4eOHBIX TOCOOMH, TOATOTOBKA K TAOOPATOPHBIM U
MPAKTUYECKUM 3aHSATHUSIM, KOJJIOKBUYM U T.1I.)

IloaroroBka K sk3ameHy (KOHTPOJIb) 27
ITonroroBka K 3a4€ry/ 3a4€Ty C OI[eHKOH (KOHTPOJIb)

15




4.2 CopnepkaHue AUCLUUILINHBI, CTPYKTYPUPOBAHHOE 10 TEMaM

Tabmuna 4.1 — ConepkaHue AUCHUTLIINHBI, CTPYKTYPHUPOBAHHOE IO TeMaM JJIsi CTYJICHTOB OYHOTO O0yUeHUs

Ilnanupyemble Buasbl yue6Hoii padortsl (4ac)
(KOHTpOJIMpYyeMble) HaumenoBanue Peanuzaumsa B | HaumenoBanue
pe3yabTaThl KontakTHas paGora z 2 HCMOJIb3yeMbIX pamMKax pa3paboTaHHOrO
ocBoenms: koa YK; A g AKTHBHBIX U IIpakTnyeckoil | JJIeKTPOHHOIO
HaumeHoBaHue pa3aesioB, TeM 2 ) = o Bun CPC
OIIK; IIK u = . |E S MHTEePaKTHBHBIX NOATOTOBKH Kypca
2 ®
HHANKKATOPBI = E" E § = 5 S & 00pa3oBaTelbHBIX | (TPYA0EMKOCTH | (TPY10eMKOCTh
= S R .
JAOCTHKEHUS % 2§ [EE B g TeXHOJIOT i B Yacax) B Yacax)
o S & ]
KOMIeTeHImii = S 3 |3 8 E S
« o D =
= =
5 cemecTp
OIIK-3 Pa3gen 1. KopnyckoJisipHO-BOJTHOBOM AyaJIn3M IoxroroBka k Jlexuun,
JICKIIUSAM U
HOIK3.1 Tema 1.1KBantoBble coiictea | 2,0 2,0 0,5 npaxr.3anstuam | Y CTHOE
371eKTPOMATHUTHOT0 M3JIyYeHUs [6.1] o0cyxaeHue
HOIIK-3-2. METOAO0B PELICHUS
TemoBoe n3myueHwue.
3ajad.
Dotoaddext. Topmosnoe
PEHTTEHOBCKOE N3JTyYCHHE.
Tema 1.2Atom Pesepdopaa- 1,0 2,0 0,5
Bopa.
Snepnas monens aToma.
IToctynats! bopa. OnsiTel @panka
—I'epua.
Tema 1.3 Boanosble coiicrea | 2,0 1,0 1,0
Yyacruil.
T'unotesa ne-bpoitna. [Ipunnumn
HEOINpPEIeJICHHOCTH.
JlaGopaTopHas padoTa Ne4-2 2,0 1,0 IMonroroBka IIpoBenenue
n.p.[6.2] DKCIIEPUMEHTA KaK




IInanupyemsbie Bunnl yue6Hoii padoTsl (dac)
(KOHTpOJIMpPYeMBbIe) HanmenoBanmue Peanmzanusi B | HanmmenoBanmue
pe3yJbTaThl Konrakrnasi pabora z o2 HCIOJIb3yeMBbIX pamMkax pa3padoTaHHOrO
ocBoenus: koa YK; E AKTHUBHBIX U IIpakTuyeckoi | DJIEKTPOHHOTO
HaumeHoBaHuUe pa3aenos, TeM 2 ) =H Bun CPC
OIIK; IIK u = |E S HHTEPAKTUBHBIX NOATOTOBKHU Kypca
HHAMKKATOPBI = E‘ g § E 5 S & 00pa3oBaTeJILHBIX | (TPYAOEMKOCTH | (TPYl10€MKOCTD
= B & .
JOCTHIKEHHUS 2 S € |[EE B E TeXHOJIOr Hit B Yacax) B Yacax)
. S =
KOMIIETeHIMi = S 3 |38 ES
< o D =
= =
Wzydenue spnenus poroaddexra. Ha 1a00paTOPHBIX
YCTaHOBKAaX, TaK U
JlaGopaTopHas padora Ne 3-1 3,0 1,0 IToaroroBka x ¢ TIOMOIIBIO
n.p[6.2]. KOMIIBIOTEPHOI'O
OnpezeneHue NepBoro
MO/ICTTMPOBAHUSI.
MOTEHIIMajIa BO30YKIEeHUSI aTOMOB
meronoM Ppanka-I'epua Verhoe
o0cyxaeHue
JlaGopaTopHuas padora Ne 4-6 2,0 1,0 IMoaroToBka
[1.2] pe3ysbTaToB
n.p[1.2].
Sdbdexr Komnrona JKCIIEPUMEHTA U
I0JIO>KEHU I
TEOPHH IO TEME.
PaGora no ocBoenmio 1 5,0 7,0 50 50
pasaena:
pedepar, 3cce (Tema)
pacuéTrHo-rpaduueckasi padora
(PI'P)
KOHTpOJbHasi padoTa
Hroro no 1 pasneny 5,0 7,0 5,0 50




IInanupyemsbie Bunnl yue6Hoii padoTsl (dac)
(KOHTpOJIMpPYeMBbIe) HanmenoBanmue Peanmzanusi B | HanmmenoBanmue
pe3yJbTaThl Konrakrnasi pabora z o2 HCIOJIb3yeMBbIX pamMkax pa3padoTaHHOrO
ocBoeHnus: xkox YK; E AKTHUBHBIX U IIpakTuyeckoi | DJIEKTPOHHOTO
HaumeHoBaHuUe pa3aenos, TeM = ) =H Bun CPC
OIIK; IIK u I g S HHTEPAKTUBHBIX NOATOTOBKHU Kypca
HHAMKKATOPBI = E‘ g § E ; S E o0pa3oBaTelbHbIX | (TPYA0EMKOCTh | (TPY10€MKOCTh
JOCTHIKEHHUS % S € |[EE B E TeXHOJIOr Hit B Yacax) B Yacax)
KOMIIeTeHIHii = S |8 ES
ST EP¢
Pasnea 2. YpaBuenue llIpénunrepa. KBanroBanue IoxaroroBka Jlexuumu,
JEKIUAMH U
Tema 2.1. Kaurosauue. 2,0 20 |20 NPaKT. 3aHATHAM | Y CTHOE
[6.1] o0cyxaeHne
BonHoBast ¢pyHkIus. YpaBHeHHE METOJIOB PEIICHUS
IlIpénunrepa 3a7a4.
Tema 2.2. Pemennue 2,0 2,0 3,0
Ypasuenus lllpénunrepa.
Yactuna B IpAMOYTOJIBHOM sSIME.
[oTennmansHbI Oapbep.
JlaGopaTopHas paGora Neq-10. 4,0 [ToaroroBka k [IpoBenenune
W3y4enue crniekrpa aroMma n.p. [6.2] JKCIIEPUMEHTA KaK
BOJOpOZa Ha 1a00paTopHOM
YCTaHOBKE.
VYcerHoe
obcyxieHne
pe3yibTaToB
9KCIIEpUMEHTa U
MOJIOKEHUI
TEOPHH T10 TEME.
PaGora no ocBoenmnio 2 pazgena: | 4,0 4,0 4,0 5,0
pedepar, 3cce (Tema)
pacuéTHo-rpadpuyeckas: pabora
(PI'P)




IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK u
HHIUKKATOPbI
AOCTHKCHHUS
KOMIIeTeH U

Bunnl yue6Hoii padoTsl (dac)

HaumenoBanue Peanmuzanusa B | HammenoBanue
KonrakrHas pabora z o2 HCIO0JIb3yeMbIX paMKax pa3padoTaHHOrO
- N
AKTHBHBIX H I[pakTudeckoii | IJIeKTPOHHOTO
HaunmeHnoBaHue pa3aesioB, TeM 2 o = 3 Bup CPC P P
= |E S HHTEPAKTUBHBIX MOAT0TOBKH Kypca
A v &
= E‘ 5 |& E 5 S & 00pa3oBaTebHBbIX | (TPYAOEMKOCTH | (TPYAOEMKOCTH
= E & o
2 S € |[EE B E TeXHOJIOr Hit B Yacax) B Yacax)
= e & ¥ 8 E O
C o |25 KRG
= = PE
KOHTPOJIbHAasA padoTa
Hroro no 2 paznerxy 4,0 4,0 4,0 5,0
Pa3nen 3. ®uzuka atomoB IToaroroska x Jlexmnn,
JEKIHSIM U
npakT. saHsTusv | Y CTHOS
[6.1] o0cyxaeHue
METOJIOB PEIICHHUS
3ama.
Tema 3.1 Dueprus u Boanossie | 2,0 1,0 2,0 Hoxaroroska k
(yHKIMHM aTOMA BOAOPOIA. JICKIMAM 1
MPAKT. 3aHITUAM
Pemienune ypaBuenus llpénunrepa [6.1]
JUIA aTOMa BOAOPOAA.
OHepreTUYecKuil CIIEeKTp.
MexanndecKknii 1 MarHUTHBIN
MOMEHT.
Tema 3.2. Myabrunaersocrs | 2,0 2,0 15
CIIEKTPOB aTOMOB.
CrieKTpbl MEeTOYHBIX METAJUIOB.
CnuH.
Tema 3.3. Arom B marantHom 2.0 2,0 15
noJe.
MHOT03/1eKTPOHHBIE aTOMBL.
Dddext 3eemana.




IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK u
HHIUKKATOPbI
AOCTHKCHHUS
KOMIIeTeH U

Bunnl yue6Hoii padoTsl (dac)

HaumenoBanue Peanmuzanusa B | HammenoBanue
KonrakrHas pabora z o2 HCIO0JIb3yeMbIX paMKax pa3padoTaHHOrO
- N
AKTHBHBIX H I[pakTudeckoii | IJIeKTPOHHOTO
HaunmeHnoBaHue pa3aesioB, TeM 2 o = 3 Bup CPC P P
= |E S HHTEPAKTUBHBIX MOAT0TOBKH Kypca
2 w
= E‘ 5 § = 5 S & 00pa3oBaTebHBbIX | (TPYAOEMKOCTH | (TPYAOEMKOCTH
= E & o
2 S € |[EE B E TeXHOJIOr Hit B Yacax) B Yacax)
= e & ¥ 8 E O
S o S ® R
2. D &
= =
Tema 3.4. Camonpoussoasnoe | 2,0 1,0
U BBIHYKI€HHOE H3JIyYeHHue.
Jlazepsl. MonekynsipHble CIEKTPbI
JlabopaTopnasi padora Ne 4-5 4,0 [ToaroroBka K IIpoBenenue
np. [6.2] JKCIIEPUMEHTA C
W3y4yeHue aTOMHBIX CIIEKTPOB TOMOIIIBIO
JABYX- U TPEXBAJICHTHBIX KOMITBIOTEPHOTO
SJIEMCHTOB. MOIETMPOBAHHS.
JlabopatopHas paGora Ne 4-11 4,0 VeTHOoe
o0cyxaeHue
KomnproTepHoe MopeIupoBaHUe
pe3yIbTaToB
a¢dekra 3eemana.
SKCIEPUMEHTA H
TIOJIOKEHUH
TEOPHUH 110 TEME
PaGora no ocBoenuio 3 paszaena: | 8,0 8,0 6,0 5,0
pedepar, 3cce (Tema)
pacuérHo-rpaduyeckas pabora
(PTP)
KOHTPOJIbHasi padora 8,0
Hroro nmo 3 pasmeny 8,0 6,0 6,0 13,0
KypcoBas padora (KP)




IInanupyemsbie Bunnl yue6Hoii padoTsl (dac)
(KOHTpOJIMpPYeMBbIe) HanmenoBanmue Peanmzanusi B | HanmmenoBanmue
pe3yJbTaThl Konrakrnasi pabora z o2 HCIOJIb3yeMBbIX pamMkax pa3padoTaHHOrO
ocBoenus: koa YK; E AKTHUBHBIX U IIpakTuyeckoi | DJIEKTPOHHOTO
HaumeHoBaHuUe pa3aenos, TeM 2 ) =H Bun CPC
OIIK; IIK u = |E S HHTEPAKTUBHBIX NOATOTOBKHU Kypca
HHAMKKATOPbI = E‘ E § E 5 S & 0o0pa3oBaTe/bHbIX | (TPYA0eMKOCTb | (TPYA0eMKOCTh
= B & .
JOCTHIKEHHUS 2 S € |[EE B E TeXHOJIOr Hit B Yacax) B Yacax)
. =1
KOMIeTeHIuii = S 3 |38 ES
« [=% D =
= =
Kypcogoii npoexr (KII)
HUTOI'O 3A CEMECTP 17,0 170 |170 |230
HUTOTI'O 3A KYPC 17,0 170 |17 23,0




5. TEKYILIUI KOHTPOJIb YCNEBAEMOCTH u
MPOMEJKYTOYHASI ATTECTALIMS 110 UTOTAM OCBOEHUS
JTACHUILIAHDIL.

5.1 TunoBble KOHTPOJIbHbIE 3aJaHUsl WJIH HHbIE MaTepuaJibl, HeOOXOAMMbIe IJIs
OLICHKHU 3HAHUI, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

CdopmupoBaHbl TECTHI AJIsl TEKYIIETO KOHTPOJIA 3HAHUM 00y4aroImuxcs
CocraBieH nepevyeHb BOPOCOB, BHIHOCHMBIX Ha MPOMEXYTOUHYIO aTTECTALUIO B hopme
JK3aMEHa

Tabnuma 5 — [Ipu Tekyiiem KOHTPOJIE U OIIEHKA BBIMOJIHEHUS J1a00paTOPHBIX padoT

HIkana Jx3amen/
N 3auer
OLlEeHUBAaHMSI 3ayeT ¢ OLlEHKOI
40<R<=50 OtnnyHO
30<R<=40 Xopor1iio 3a4eT
20<R<=30 Y 10BAETBOPUTETHHO
O<R<=20 HeynosiersopurensHo He3adeT

[Ipu npoMeKyTOUHOM KOHTPOJIE YCIEBAEMOCTb CTYJIEHTOB OLIEHUBAETCS 110
YeThIpeX0aIbHOM CUCTEME «OTIMYHOY, «XOPOILO0», «YJOBIECTBOPUTEILHOY,
«HEYAOBJIETBOPUTEIILHO», TH00 «3a4eT», «HE3aUeT.



Ta6J'II/H_[a 6 — KpI/ITepI/II/I OLICHMBAHUIA PE3yjibTaTa O6y‘lCHHH IO JUCHUIIJIMHE U IIKaJIa OHCHHUBaHUA

Koa u

HaAaMMEHOBaHHE

KOMIIETCHIIMHU

Kpurepun oneHuBanus pe3yibTaToB 00y4eHuUst

Kox v HaumenoBanue
HHIUKATOPA TOCTHKEHHS
KOMIIeTeHIINH

Orenka

«HEYAOBJECTBOPUTEIBHO»

/ «He 3a4TeHO»
0-59%
OT Max PEUTHHTOBOI

OLICHKH KOHTPOJIA

O1enka

«Y/10BJIETBOPHUTEIHHO)
/ «3a4TEHO»

60-74%

OT max peUTUHT OBOU
OLICHKH KOHTPOJISI

Onenka
«xopouo» /
«3a4TEHO»
75-89%

OT max
PEUTHHTOBOM

OLICHKHU KOHTPOJIA

OrnecHka
«OTJIHIHOY /
«3a4YTECHO»
90-100%

OT Max peUTHHIOBOI

OLICHKHU KOHTPOJIA

OIIK-3 Cnocoben
MPUMEHSThH
COOTBETCTBYIOIINI
¢usnko-

MaTeMaTHYEeCKUN

anmapar, MeTOIbl

aHajin3a u

MOACIUPOBAHUA,

TECOPETUYCCKOTO U

9KCHEPUMEHTAIBHOTO
HCCIICAOBAHUS IIPH
peleHuH
npodeccHoHaNBHBIX

Jajad.

HUOIK-3.1 ITpumensiet
(bu3nKOMaTeMaTHIECKUI
anmnapar Mpy perieHu
COOTBETCTBYIOIIUX
npodecCHOHANBHBIX 33/1a4.

HOIIK-3.2 Vcmonms3yer
METO/Ibl aHAJIN3a U
MO/JICITUPOBAHHUS
TEOPETUYECKOTO U
IKCIIEPUMEHTAIBHOTO
HCCIIEJOBAHMS TIPH PELICHUN
po¢eCCHOHAIBHBIX 3aad.

N3noxenune yueOHOTO
marepuana

OeccucTeMHOE, HETIOIHOE,

HC YCBOCHLI OCHOBHBIC

3aKOHBI U MpaBuiia o01ei
(bu3uKH, HETOHUMaHKUE UX

HCIIOJIb30BAaHUS B paMKax
HOCTaBJIEHHBIX LEJeH 1
3a/1a4, 4TO MPENATCTBYET

YCBOCHUIO MMOCIICAYIOIICTO

marepuaa

@parMeHTapHbIe,
ITOBEPXHOCTHBIE 3HAHUS
10 METOAM
MaTeMaTU4eCKOro
aHaIu3a.

N3noxenne nory4eHHbIX

3HAHUH HEIOJIHOE,
OJTHAKO 3TO HE
MIPEMNSATCTBYET YCBOCHHIO
MOCJIETYIOILErO
Marepuana.
Jomyckarorcst
OT/IeJIbHbIE

3HaeT MaTepuai Ha
JOCTaTOYHO
XOpOIIIEM YPOBHE;
NPEeACTaBIISET
OCHOBHBIE 33a]Ja4H
npodeccnoHanbHOM
IESATeLHOCTH,
NMCECT HAaBLIK B
IIOCTAaHOBKHN

eseit u Beidopa
ONITUMAITEHBIX

Ccoco00B UX

HNmeer riyOokue
3HAHHS BCETO
MaTepuaia CTPyKTYpbI
JTUCITUTIIMHBL, OCBOMII
HOBAIIMH JIEKIIHOHHOTO
Kypca 1o CpaBHEHUIO C

y4eOHOI TuTeparypoii;
M3JI0)KEHHE
MOJTyYEHHBIX 3HAHUN
MIOJIHOE, CUCTEMHOE;
JIOITYCKAIOTCS
€IMHUYHBIE OIINOKH,
CaMOCTOATENLHO




CYIIECTBEHHBIC OMIMOKHU, | JTOCTHKCHUS. UCTIpaBIISIEMbIC TIPU
UCIIPABIICHHBIC C cobeceoBaHNU
MIOMOIIIBIO
Iperno/iaBaTeds.
3aTpyaHeHUs TpU
dbopmMyHpoBaHUU
pe3yJIbTaTOB U UX
pelieHuit




Tabnuna 7 — Kputepun orieHUBaHUS

Ouenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«5»
(oTIMuHO)

OLICHKY «OTJIMYHO» 3aCIy’)KUBACT CTY/ICHT, OCBOMBIINI 3HAHHS,
YMEHUS1, KOMIIETEHLIUU M TEOPETUUECKUI MaTepuai 0e3 mpoOemos;
BBIIIOJIHUBIIHI BCE 33aHKs, IPEAYCMOTPEHHBIC y4eOHBIM IJIAHOM Ha
BBICOKOM Ka4ECTBCHHOM YPOBHE; IPAKTHUECKHE HABBIKH
11po(eCCHOHATBHOTO MPUMEHEHUsI OCBOCHHBIX 3HaHUIT CHOPMHUPOBAHBIL

Cpennuii ypoBeHb
«»

OLICHKY «XO0pOoHIo» 3aCIYKUBACT CTYACHT, IPAKTUYCCKU ITOJTHOCTBIO
OCBOUBIIHM 3HaHUWs, YMEHUSA, KOMIICTCHIINU 1 TCOpCTI/I‘IeCKI/Iﬁ

(xopor10) MaTepuai, yaieOHbIe 3aJaHusl HE OICHEHBI MAaKCUMATbHBIM YHCIIOM
0a/I0B, B OCHOBHOM C(HOPMHPOBAT MPAKTUICCKHE HABBIKH.
[ToporoBsrii OIICHKY «Y/J0BJIETBOPUTEIbHO)» 3aCTy)KUBACT CTYACHT, YACTHYHO C
YPOBEHB «3%» poOeslaMy OCBOMBIIUI 3HAHKS, YMCHHS, KOMITCTCHITUN H
(YAOBIETBOPUTENH | TEOPETUICCKUI MaTepuall, MHOTHE YIeOHBIC 3a/1aHus JTHOO0 HE
HO) BBIIOJIHUII, 1100 OHU OLIEHEHBI YHCIIOM 0aI0B OJU3KUM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTUYCCKHE HABBIKU HE CPOPMHUPOBAHBI.
MuHUMaNIBHBIN | OLIGHKY «HEYI0BJICTBOPUTEIIHLHO» 3aC/Iy)KUBAET CTYJACHT, HE OCBOMBIIHUI
YPOBEHB «2% 3HaHUS, YMEHUS, KOMIIETCHIIMU M TEOPETUYCCKHI MaTepHall, yueOHbIe
(HeyIOBNIETBOPUTE | 3aJaHVs HE BBITIOJHWI, IPAKTHYECKHUEC HABBIKU HE C(HOPMHUPOBAHBI.
JIbHO)

6. YYEBHO-METOJANYECKOE OBECINEYEHHUE JUCHUITJIMHbI

DnektpoHHbIN aapec kadeapsl Ousdd comphys@nntu.ru
JI1s1 CaMOCTOSITELHOTO H3YUCHHSI TECOPETUYECKOM YacTh Kypca, MOJATOTOBKH K

NPaKTUYECKUM 3aHATHAM Ha kadenpe Ousld u B HaydHO-TeXHUUECKON OUOInoTEKe
(https://library.nntu.ru/megapro/web) nmerorcs:

6.1 Yuebnas nureparypa, neyaTHble U3AaHUs OUOIMOTEYHOTO (POoHAA

Tabnuna 8 — [lepeuensb yueOHON nUTEpPaATYpPHI

No
p_
na

HaumeHnoBanne yueOGHO-METOINYECKOTO 0OeCTIeUeHUS

Hponos, U. E.KBanTtoBas ¢usuka. OcHOBHbIE 3aKk0oHBI : [y4yeO.nocobue] / U.E.
Hponos. M.: BUHOM. Jlaboparopus 3Hanuid., 2021. — 256 c.

CasenbeB U.B. Kypc oOmeit ¢usuku: B 3-x 1. T.3: KBanToBas omnTuka.
AtomHast ¢usuka. ®usuka TBepaoro Ttena. du3zuka aTOMHOIO sapa U
snemeHnTapHbix yactui / M.B. CasenbeB. 13-e u3z., crep. CII6.: Jlans 2008. —
320 ¢

. CuByxuH /[.B. O6muii kypc ¢pusuku. Tom 5 4.1. AToMHas U aaepHas pM3UKa.
Yue6noe nmocodwue / JI.B. Cuyxun. M.: ©DUSMATIIUT, 2018. — 426 ¢
MartseeB A. H. Atomnas ¢usuka / A.H. MarseeB. W3n.: FOPAMT-
Bocrok, 2007. — 432 c.

HInonsckuit 3.B. Artomuas ¢usuka.Tom 1./ 3.B.Ilnonbckuii. M3n.Jlans.
2010—524c.

6.2 Mertoauueckue YKa3aHus, pCKOMCHAAIIUN U JPYTUC MATCpHUAJIbl K 3aHATUAM

MeTtoaudeckue yKka3aHus 110 BBIIOJHEHUIO Ja00PaTOpHBIX padoT 1o aucuuruinae Ousnka

BBUIOYKCHBI B 3JICKTPOHHOM OubmoTeke https://library.nntu.ru/megapro/web:



mailto:comphys@nntu.ru
https://library.nntu.ru/megapro/web
https://library.nntu.ru/megapro/web

Y4eOHo-MeTouuecKkoe ocodue k naboparopHoii padore mo ¢usuke Ne 3 - 1. «Onpenenenue
MEPBOTO MOTECHIIMANIA BO30YKIeHUs aTOMOB MeTojoM Ppanka-I epria»

Y4eOHO-MeToIuIecKoe mocodue K JraboparopHoii pabore mo ¢usuke Ne 4 - 2. «3ydeHue
sBieHust hoTodddexrar

Y4ebHo-MeTouueckoe mocodue K gaboparopHoit pabore mo ¢usuke Ne 4 - 5. «3ydyenne
aTOMHBIX CIIEKTPOB JIBYX- M TPEXBAJICHTHBIX JJIEMEHTOBY

VYuaebHo-MeToanueckoe nocodue k iaboparopHoit padore mo ¢usuke Ne 4 - 6. «Dddexr
Komnronay

Y4eOHo-MeTouuecKkoe ocodue k maboparopHoii padbote mo ¢usuke Ne 4 - 10. «3ydenue
CIIEKTpa aToMa BOJIOPOJIa»

Y4eOHo-MeTOMUEeCKOE Tocobne K sabopatopHoit pabore mo ¢usmke Ne 4 - 11,
«KomnbroTepHoe MojenupoBanue dpdexta 3eeMana

7. TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJINHBbI

7.1. Ilepeuenn pecypcoB nHGOPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHOH ceTu «HTepHeTY,
HEOOXOAUMBIX JIJIsl OCBOSHUS TUCIIMILIHHBI (MOTYJIs)

Pecypcol cuctemsl denepaabHbIX 00pa30BaTENbHBIX MTOPTAIOB:
1. ®depepanbubii nopTail. Poccuiickoe obpa3oBanue, http://www.edu.ru/
2. Poccuiickuit oOpa3oBatenbHbIi moptai, hitp://www.school.edu.ru/default.asp

Hayuno-texamnueckas oubnmorexa HI'TY
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy

OnexTpoHHas 6udnnoreka «llepBokypcuuk» Uucruryra UAOuTO:
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-
biblioteka/resursy#collapse2411

OK KHHUT ¥ IEPUOJUYECKUX U3TaHUI
https://library.nntu.ru/megapro/web

bubnmoreka 351eKTpOHHBIX YUeOHUKOB
http://fdp.nntu.ru/xanxHAs-TTONKA/

PedepaTuBHbIe KypHaIBI
https://www.nntu.ru/frontend/web/ngtu/files/org structura/library/resurvsy/ref gyrnal 16.pdf

7.2.IlepeyeHb MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Tabnuua 9 — [lepedeHb EKTPOHHBIX OMOIMOTEYHBIX CUCTEM

Ne HanmeHoBanue Ccebrika k 9BC
9BC
1 Koncynprant http://www.studentlibrary.ru/
CTyJleHTa
2 JlaHb https://e.lanbook.com/
3 FOpaiit https://biblio-online.ru/

8. OBPA30OBATEJIBHBIE PECYPCBbI J1JIs1 UHBAJINJIOB U JINIL C OB3


http://www.edu.ru/
http://www.school.edu.ru/default.asp
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy#collapse2411
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy#collapse2411
https://library.nntu.ru/megapro/web
http://fdp.nntu.ru/книжная-полка/
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/library/resurvsy/ref_gyrnal_16.pdf
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

B Tabauue 10 ykazan mepeueHb 00pa3oBaTeNbHBIX PECYpPCOB, HMEIOLINX (OPMBI,
allanTHPOBAHHBIC K OTPAHUYEHHSIM UX 370POBbs, a TAK)KE CBEACHUS O HAINYNU CIICIIMATBHBIX
TEXHUYECKUX CPEJICTB 0OYUEHUS KOJUIEKTUBHOTO U MHIUBUAYAILHOTO TOJIb30BaHus. [Ipu
3aII0JTHEHUH TaOJUIIBI MOKET OBITh UCIIOJIb30BaHa MH(POPMAIHs, pPa3MEIICHHAs B [TOpa3ieie
«JlocTymHas cpena» cnenuaaIn3upoBaHHOTO pa3zaena caiita HI'TY «Cenenus 00
obpasoBatenbHOM opranusarme» https://www.nntu.ru/sveden/accenv/

Tabmuma 10 — O6pa3oBaTenbHbIe pecypchl A1 HHBaIHI0B U Juil ¢ OB3

Ne Ilepeyenn 00pa3zoBaTeIbHBIX CaeleHHS 0 HAJTHYHHU CHEIHATBHBIX
pecypcoB, NIPHCIOCO0IeHHBIX /ISl TeXHHYECKHX cpecTB 00yYeHHs
HCNOJb30BAHUS] HHBATHAAMH H KOJIJIEKTUBHOT0 H MHIMBHIYAJIbHOI0
aunamu ¢ OB3 110JIb30BAHHUSA
1 OBC «KoHCYNIBTaHT CTYACHTa» 03BYYKa KHHT U yBEeJIMUeHHE MpHUPTa
, SEC «lanby EEZI;ZE;TL:% MOOUIIBHOE MPUIIOKEHHUE -
P pe4H, KOTOPBIN BOCIIPOM3BOIUT
TEKCTH! KHUT ¥ MEHIO HaBUT'AllUU
3 9BC «}OpaiiTy Bepcus AT cIab0BUIAIUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME, HEOBXO/UMOE JJIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA IIO JUCHUIIJIMHE

VYueOHble ayIUTOPUM IJIsI  HPOBEJIEHHUs 3aHATHUI 10 TUCUMIUIMHE, OCHAIIEHbl 000py10BaHUEM
Y TEXHUYECKUMH CPEACTBAMU 00YyUEHHUS
B tabmune 11 nepeuncieHsr:
— y4eOHble ayauTOPUU JJI1 TPOBEIEHUs Y4EeOHBIX 3aHATHUN, OCHAIICHHbBIE
000py/IOBaHUEM M TEXHUYECKUMHU CPEICTBAMU O0yUYEHUS;
— TIOMELIEHMS [T CAaMOCTOSATEIbHOM paboThl 00yUarOIMXCsl, KOTOPBIE T0JIKHBI ObITh
OCHALIEHBbl KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUS K CETH
«HTepHeT» u obecnedeHHeM JOCTyna B DJJIEKTPOHHYIO. HH(OpPMaIMOHHO-
obpazoBatenbHyto cpeny HI'TY.

Tabmuua 11 — OcHaleHHOCTh ayAUTOPUI U OMEIIEHUH Ul CaMOCTOSATENIbHOW PaboThI
CTYJICHTOB M0 TUCIUIUINHE

Ne | HammeHnoBaHue HaunMeHoBaHHue OCHAIIEHHOCTH CNEeNNAJLHBIX TOMeEIeHHIi
o\ | AHCHHUIIAHBI crneuraJbHbIX* U MOMeIleHNH JJIA CaMOCTOSITeIbHOM
(Mmonyain), MoMeIeHu 1 padoTsI
NPAaKTUK B MOMeILEeHUH IS
COOTBETCTBHH C CaMOCTOSAITE/IbHOM
y4eOHbIM padoTsbl
TJIAHOM
1) Ne 6245 yueOHast 1) Crounsl, ctynbsa Ha 50 yen. AyauTopHas
dusuka ayJIUTOPUS JJis JIoCKa JIIs Mena.
cIieIaibHast MIPOBEACHUS 3aHITHI
(aTomHas) JICKITMOHHOTO U

CEMHHApPCKOro THUIA,
TPYIIOBBIX U
WHIUBUTYATbHBIX
KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U
IIPOMEKYTOYHOU
arrecranuu; (176,4 M2),
r. Huwxunii Hosropon,



https://www.nntu.ru/sveden/accenv/

Kazanckoe mi., 12

2) Ne 6310 yuebnas 2) Ctombl, CTYNbS Ha 25 4ell, aymiuTopHas
ayTUTOPUS JIIst JIOCKa ISl MeTa.

MIPOBEJICHUS 3aHATUI
JCKITUOHHOTO U
CEMHHApPCKOro THIA,
TPYIIOBBIX U
WHUBUAYaJIbHBIX
KOHCYJIbTAIUH,
TEKYILIEro KOHTPOJIS U
IIPOMEKYTOYHOU
arrectanuu; (104,7 MZ),
r. Huwxuniit HoBropon,

Kazanckoe m1., 12 3) Croumnbl, cTynbs Ha 18 yen, aynutopHas
JI0cKa JUIsl Mea,

3) Ne 5217 yuebnas CIIEIUAJIBHBIE ITPUBOPBI:xommiexT

ayIUTOPpHUS IJIs YCTPOMCTB ISl U3YYEHUS CBOMCTB

[IPOBEJICHUS AJIEKTPOMAarHUTHOTO U3JIyYEHUS BBICOKHX

71a00paTOPHBIX 3aHATHH | YACTOT U 3aKOHOB aTOMHOMN (PU3UKHU.

B 1aboparopuu KOMIIBIOTEPBI.

«ATOMHAas pU3UKaY;
2 .
(43,3 m°), r. Huxuuit

Hosropon,yn.Mununa,
28

10. METOJUYECKUE PEKOMEHJALIMM OBYYAIOLUMCS 110 OCBOEHMIO
JUCHUTINHBI

10.1. OOmme METOIUYECKHEe PEKOMEHJIAIUU ISl OOYYAIOIIUXCS 10 OCBOCHHIO JUCITUTUIAHEI,
o0Opa3oBaTeNbHbIe TEXHOJIOTUU

JlucuuIuimHa pearu3yeTcs IOCPEACTBOM MTPOBEACHUS KOHTAKTHOM PabOTHI €
oOyyaromuMucs (BKJIOYasi IPOBEIEHNE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSITEIbHOM
paboThI 0OYUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTaktHas pabora: aynutopHas, BHeayJUTOPHAs, B TOM UHCJIE B AJIEKTPOHHOU
uH(OpPMaLMOHHO-00pa3oBaTeNnbHOM cpene yHuBepcurera (nanee — SMOC).

[Tpu npenoaBaHuM JUCHUIUINHBI «DU3NKay», UCTIONB3YIOTCSI COBPEMEHHBIE
06pa3OBaTeHBHBIe TEXHOJIOTHUH, ITO3BOJIAIOINNE ITOBBICUTh AKTUBHOCTE CTYICHTOB IIPU
OCBOCHHMH MaTepHalia Kypca ¥ MpeIoCTaBUTh UM BO3MOKHOCTh 3 (DEKTUBHO peain30BaTh
4achl CAMOCTOSITEITLHOM pabOTHI.

Ha nexmusix, 1a00paTopHBIX 3aHATUSAX TPUBETCTBYIOTCS BOIIPOCH! H 00CYKICHHUS,
HCIIOJIB3YCTCA J'II/I‘—IHOCTHO-OpI/IeHTI/IPOBaHHBII\/'I noaxoHd, TEXHOJIOTUA pa6OTI)I B MaJlbIX I'pyIInax,
YTO MO3BOJIACT CTYACHTAM MIPOSABUTH CG6$I, MOJIYYUTb HAaBbIKU CaMOCTOATCIIBHOI'O U3YYCHHA
Marepuaa, BEIPOBHATh YPOBEHb 3HAHUH B TPYIIIE.

Bce Bonpockl, BO3HUKIIIKE TIPU CAMOCTOSITENILHOM paboTe Hall JOMAITHUM 33/IaHuEM
HOAPOOHO pa3dMparOTCs Ha Ta0OPATOPHBIX 3aHATHX M JIEKIUAX. [IpoBoasTCS MHANBUAYATIbHBIE U




IPYIIIOBBIE KOHCYJIBTALMK C UCIIOIb30BAHUEM, KaK BCTPEY CO CTYACHTAMM, TAK U COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHIA: YaT, 3JIEKTPOHHas mouTa, SKype, Zoom.

WNHunuupyercst akTUBHOCTb CTYJEHTOB, IOOLIPSETCS 3aaHKe JTH00BIX BOIIPOCOB I10
MaTepuaity, IPaKTUKYeTCsl HHAUBUAYAIBHBIM OTBET HAa BOIIPOCHI CTYIEHTa, PEKOMEHAYIOTCS
METO/IbI YCIIEIIHOIO CaMOCTOSTENIBHOIO YCBOECHHUS MaTeprasa B 3aBUCUMOCTH OT YPOBHs €TI0
6a30Boil moarorosku. [IpuBneKarTCst HHTEpECYIOLIMECS CTYACHThI K HAITMCAHUIO
CaMOCTOSITENIBHBIX paboT, KOTOPbIE MOYKHO JOJ0XKHUTh HA MHCTUTYCKUX U BCEPOCCUHCKUX
HaY4YHO-METOJIMYECKUX KOH(EpPEeHIMIX

JInist OLleHKHM 3HAHWN, YMEHHI, HABBIKOB U YPOBHS C(HOPMHPOBAHHOCTH KOMITETCHIIUN
pUMeHseTcs OAJUIBHO-PEUTHHIOBAsi CUCTEMA KOHTPOJIS U OLIEHKH YCIIEBA€MOCTH CTYACHTOB B
IIPOLECCE TEKYLIETO KOHTPOJIA.

IIpomesxyTouHas arrecTanys IpOBOIUTCA B (OpME IK3aMEHa C yUeTOM TeKyllen
yCIIEBAEMOCTH.

PesyabraT 00yuenus cunraercs cGopMHPOBAHHBIM HA NOBBIIIEHHOM YPOBHe, €CIIU
TEOPETUUECKOE COJIEp:KaHre Kypca OCBOCHO MOMHOCTHIO. [Ipu ycTHBIX coOeceoBaHUSAX CTYICHT
MCYEPIBIBAIOILIE, TIOCIIEI0BATENBHO, YETKO U JIOTHYECKH U3J1aracT yueOHbIi MaTepuai; cBOOOIHO
CIIpaBJIsIeTCS C 3aJja4yaMu, BOIPOCAMHU U APYTMMHU BUJAMU 33/IaHUM, UCIIOJIb3YET B OTBETE
JIOTIOIHUTENBHBINA MaTepuai. Bee mpenycmorpenHsle padoueil yueOHoM nporpaMmon 3ajaHust
BBITIOJTHEHBI B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSMHU, CTYJEHT CIIOCOOEH
AQHAJIM3UPOBATH ITOJIYYEHHBIEC PE3YNIbTAThI, IPOSBIIIET CAMOCTOSATEILHOCTD IIPH BBIITOJTHEHUU
3aJlaHni.

PesyabraT 00yuenusi cunraercsi cGopMHPOBAHHBIM HA IOPOTOBOM YPOBHeE, €CIIU
TEOPETUUECKOE COJIEpKaHne Kypca OCBOEHO MONMHOCTHIO. [Ipu yCcTHBIX coOeceIoBaHUSX CTYICHT
MOCJIE0BATENbHO, YETKO U JIOTHYECKU CTPOMHO M3j1araeT y4eOHbIi MaTepHrall; CIpaBIIsieTcs C
3aJa4aMy, BOIPOCAMH M JPYTUMH BUJIAMH 3aJlaHUH, TpeOYIOIINUX IPUMEHEHUS 3HaHUH; BCe
MpeayCMOTPEHHBIE pabouelt yueOHOM MporpaMMOoN 3a/1aHusl BBITIOTHEHBI B COOTBETCTBUHU C
YCTAHOBJICHHBIMH TPEOOBAHUSAMH, CTYJEHT CIOCOOEH aHAIN3UPOBATh MOTYUYEHHbIE PE3YJIbTaThI;
IIPOSIBIISIET CAMOCTOSITEIbHOCTD IIPH BBIITOJIHEHUH 3aJaHUI

PesyabTaT 00y4eHns cuutaercs Hec()OPMHUPOBAHHBIM, €CJIA CTYJEHT IIPU BBIIOJIHEHUN
3a/laHuil He IEMOHCTPUPYET 3HaAHUM yueOHOro MaTepuaa, 10MycKaeT OlnOKY, HEYBEPEHHO, C
OOJIBIIMMHU 3aTPYAHEHUSIMH BBITMOIHAET 33/1aHUS, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHHIH,
KauyeCTBO BBIIIOJHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAaHUSAM, Ka4ECTBO UX
BBITOJIHEHUS! OLIEHEHO YHCIIOM 0aJlsIOB HUXKE TPEX M0 OLEHOYHOM CUCTEME, UTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. Metoaudeckue yKa3aHus JUIS 3aHATHHN JICKIIMOHHOTO THIIA

JIeKIIMOHHBIN KypC MPEAIOIaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro IUIaHa. B Xo/ie IeKIIMOHHBIX 3aHATHI pacKphIBatOTCsl 0a30BbIe BOIIPOCHI B paMKax
Kax10i Tembl nucturinHbl (Tabnuna 4) . O603Ha4al0TCS KIIIOUEBbIE aCTIEKThI TEM U
aKLIEHTUPYETCs] BHUMaHUM Ha HauOoJIee CI0XKHBIX M BaKHBIX MOJIOKEHUSIX U3y4aeMOoro
MmatepHaia. MaTtepHuaibl JIEKIUN SBISIOTCS OTIOPHOW OCHOBOM JIJIS TOATOTOBKH O0YYaIOLIHXCS K
MPAKTUYECKUM 3aHATHUSIM / 1a00paTOPHBIM padOTaM U BBITIOJIHEHUS 3aJJaHUI CaMOCTOSATEIbHON
paboThI, a TAK)KE K MEPOIIPHUATUSAM TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOUHOM
aTTECTalMU IO TUCLIHILINHE.

B X071 TeKIIMOHHBIX 3aHATHI PEKOMEH]IyeTCsl BECTH KOHCIIEKTUPOBaHUE y4eOHOTO
MaTepuaia.

10.3. Meroandeckue ykazaHus IO OCBOCHHUIO JUCIUIIIMHBI Ha JaOOPAaTOPHBIX paboTax



[ToaroToBKy K Ka)kaoi 1ab0opaTopHOM paboTe CTYACHT JOHKEH HA4aTh C 03HAKOMIICHHUS C
IIJIAHOM 3aHSATHSA, KOTOPBIN OTPa)KaeT CoepKaHue IPeioKeHHOU TeMbl. Kaxxas BbIIOJHEHHAS
paboTa ¢ 0(OPMIICHHBIM OTYETOM TMOJICKUT 3AIIUTE Y MPETIOAaBATES.

[Ipu oneHuBaHUM J1aOOPATOPHBIX PAOOT YUUTHIBAETCS ClIEAYIOIIIEE:

— KAQueCTBO BBIMOJIHEHHUS SKCIIEPUMEHTATBHO-NPAKTUYECKOH YacTH pabOThl W CTENCHb

COOTBETCTBUS Pe3y/IbTaTOB PA0OTHI 33JaHHBIM TPEOOBAHUSM;

— KauecTBO oopMiIeHHUsI OTYETa IO paboTe;
— KaueCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI MPH 3aIIUTE PAOOTHL.

10.4. Meroanueckue yka3zaHus 110 CAMOCTOATEIIbHON paboTe 00yJaronuxcs

CamocrosrenbHas paboTa 006ecreunBaeT MOAr0TOBKY 00yUaromerocs K ayJJuTOPHBIM
3aHATHUSAM U MEPOIIPHUATUSAM TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluy 10 U3y4yaeMoi
JTUCHUTUTHHE. Pe3ynbTaThl 3TOH MOATOTOBKH MPOSBIISIIOTCS B aKTUBHOCTH 00Y4alonIerocs Ha
3aHATHUAX U B KAUECTBE BBINOJIHEHHBIX IPAKTUYECKUX 33/1aHUI, OTUETOB 10 JIAOOPATOPHBIM
pabotam u pyrux GpopM TeKymiero KOHTPOJIS.

[Ipu BbINOJIHEHNH 3aJaHUH CAMOCTOSTENILHONU PabOThl PEKOMEHTyeTCs MpopaboTKa
MaTepHUaJIOB JIEKIIUHI 0 KaKJI0M IPONJIEHHON TEME, a TAK)KE U3yUYEHHUE PEKOMEHyEeMOU
JUTEpaTypsl, IpeacTaBieHHoM B Pazaee 6.

B nporniecce camocTosTensHON PaOOTHI IPU U3YYSHUH AUCIUTUIMHBI CTYIEHTHI MOTYT
yepe3 MH(POPMaIMOHHO-TEICKOMMYHUKALIMOHHYIO ceTh «VIHTepHEeT» BOCHOIb30BaThCs pECypcaMu
AIIEKTPOHHOHN MH(pOpMaIoHHO-00pa3oBaTensHol cpeabl yauBepcutera (QMOC) u 31eKTpOHHOIM
oubnuoreynoit cucremsl (ObC), rae B 3MEKTPOHHOM BHJI€ Pa3MeElIeHbl YdeOHbIe U yueOHO-
METOAMYECKIE MaTepHAIIBI.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUSA AUCLHUITJIMHBI

11.1. TwunoBble KOHTPOJBHBIC 3aJlaHUsI WJIM HMHBIE MaTepUalibl, HEOOXOJMMBIC [JISI OICHKU
3HaHW, YMEHU, HABBIKOB U (MJIN) OTBITA B X0/I¢ TEKYIIET0 KOHTPOJIS YCIIEeBAEMOCTH

I[J'ISI TCKYLIETO KOHTPOJIA 3HaHUU CTYACHTOB 110 JUCHUIIIMHE MPOBOJUTCA KOMIIJICKCHAS
OlleHKA 3HAHUI, BKITIOYAOIIAs:
— TMpOBEACHHUE KOHTPOJIBHBIX paboT;
— OTYeT 110 JIA0OPATOPHBIM padboTaM;
— TECTHPOBAHHE MO PA3IUYHBIM pa3JienaM Kypca;
— DK3aMeH.

11.1.1. TunoBsie 3amanust st 7a00PATOPHBIX PadboOT

TumoBsie 3a1anus 1715 Ta0OPAaTOPHBIX PadOT MPUBEACHBI B yUeOHO-METOINIECKUX
oCOOUSX MO MPOBEACHUIO JIAOOPATOPHBIX padoT.

11.1.2. TunoBsie BOMIPOCHI AJIsI MPOMEKYTOYHOM aTTeCTalluK B opMe IK3aMeHa

Bonpochk! K 3K3aMeHy
1. ®ororddekr. DkcnepuMeHTaIbHBIE 3aKOHOMEpPHOCTH (oTodddekra. OOBsCHEHUE

dotorddekra. YpaBHeHHEe DUHIITEIHA.



2. DOTOHBI. DKCINEPUMEHTATBHOE MOJATBEPKACHUE TEOpHUH (OTOHOB. XapaKTEPUCTUKU

($hOTOHOB.

Oddext Komnrona. Komnronosckoe cmenienne. OT 4ero oHO 3aBUCUT?

Paccesaue anbda-uactun. Snepnas monenp aroma. Iloctynmatel bopa. OmbiTr ®panka-

I'epua.

bopoBckoe ycioBue kBaHTOBaHMsS. JJeMEHTapHas OOpPOBCKas TEOpHUS aToMa BOJIOPOAA.

OHeprus aToma BOAOpOJa.

BosHoBbie cBoiicTBa yactull. ['unoresa ne-bpoitsis. KopnyckynsipHO-BOJTHOBOH JyaJIl3M.

[Tpuniun neonpenenenHoctH. CooTHOLIEHUE HeonpeaeneHHocTel [ aiizenoepra.

VYpasuenue llpénunrepa. Bomnosas ¢pynkmus, ee cBoiictBa. Ee pusnueckuii cMpIci.

Yacturia B OAHOMEpHOW mMoTeHIManbHOU siMe. lloTeHnmanbublil Oapbep. TyHHENbHBIH

ahdexr.

10. Ypasuenue llp&nunarepa mans KBaHTOBOTO OCHHIUIATOpPA. DU3UYECKHI CMBICT YaCTOTHI
KBaHTOBOT'O OCLIMJLISITOPA.

11. YpaBuenue Illpeaunrepa g atoma Bogopoja. KBaHToBaHMe »HEpruM U MOMEHTA
umnynsca. BonHoBas ¢yHkius atoma Bomopoaa. KBantoBeie uncia. Paznuune moHsaTus
MOMEHT UMITYJIbCa B KJIACCUYECKON 1 KBAaHTOBOW MEXaHUKE.

12. CnexTpbl WIETOYHBIX METAIOB. MyNbTUIUIETHOCTh crekTpoB. CnuH. EctecTBeHHOE
pacIIenIeHe SHEPreTHYeCKUX CeKTPOB. CBSA3b MYJIBTUIIETHOCTH CO CTPOCHUEM aTOMa.

13. PesynpTHpyrommii  MEXaHMYECKH MOMEHT MHOIO3JeKTpoHHoro aroma. CruH-
opbuTanbHOE B3auMoielicTBue. KBaHTOBBIE UKCIa MHOTOJIEKTPOHHBIX aTOMOB.

14. BoipoxaeHHbIe cOCTOAHUS aTOMOB. KpaTHOCTE BeIpokaeHUS. CHATHE BBIPOKICHHUS.

15. [lpunnun Ilaynu. Pacnipeaenenue 371€eKTPOHOB 110 YHEPreTUYECKUM ypoBHAM. O00JI0UKa U
nonobonouka. [leproaudeckas cuctema JEMEHTOB.

16. TopMo3HOE W  XapaKTEPHCTUYECKOE PEHTTCHOBCKOEe u3nmydeHune. Omnruyeckne U
PEHTTEHOBCKUE CIIEKTPBI.

17. Marautsblii MOMEHT aToMa. [ upoMarauTHbie oTHOIIeHH. DakTop Jlanze.

18. Atom B MarauTHOM mojie. Dddext 3eemana.

19. Dueprust MosteKyIbl. MONEKYISIpHBIE CTIEKTPHI.

20. BeinyxaeHHoe uzinyuenue. Jlazepsl.

How

o

© N

11.1.3. TumnoBbIe TECTOBBIC 3aJTaHUS JJIS TEKYIIETO KOHTPOJIS

V3kuii MydoK PEHTreHOBCKHMX Jjyded magaer Ha Mouokpuctawn  NaCl. Haumenbmmii yroi
CKOJIb)KEHUSI, TIpH KOTOPOM eIle HaONIoJaeTcsl 3€epKaTbHOE OTpPaKEHHE OT CHCTEMBbI

KPUCTAUTHYECKUX TUIOCKOCTEH ¢ MEXKIIOCKOCTHBIM paccrosiHueM d = 0,28um, paBeH O = 4,10.
KakxoBo HampspkeHre Ha pEHTTeHOBCKOM TpyOKe?

Jlo KaKoro MakCHMAaJIbHOTO IOTEHIMANIA 3apSIUTCSA yIAJICHHBIA OT JAPYTrUX TeJd MEIHBIA IIaphK
TIPU 06JTY4EHUH €T0 HIEKTPOMATHUTHBIM U3ydeHHEM C JUTHHOM BOMHBI A = 140mMm.

OcHOBBIBasiCb Ha TOM, YTO SHEPrus HOHHW3anuu atoma Bojopona E; = 13,6 5B, onpenenuts B
AJIEKTPOH-BOJIBTAX JHEPTUI0 (DOTOHA, COOTBETCTBYIONIYIO CaMOW JUTHHHOBOJIHOBOW JIMHWUU CEPUN
bansmepa.

MoOHO3HEpreTHYeCKnii My40K HEUTPOHOB, MOJYy4aeMbIl B PE3YJIbTATE SACPHON pEaKINM, NagacT Ha
kpuctai ¢ nepuogom d=0,15xmu. Onpenenutb CKOPOCTh HeﬁT&DOHOB, eclii OperroBcKoe OTpakeHHe
MIEPBOTO MOPSIJIKA HAOJTFOTaeTCs, KOT/Ia YTOJI CKOJTbKeHus =30".

Hcnonb3ysi COOTHOIIEHNE HEOMPEIeIEHHOCTEH, OIICHUTh MUHIUMAIbHYI0 KHHETUYECKYIO YHEPTHIO

HYKJIOHA B aTOMHOM szipe. Pasmep aapa R =10 em

Onpenenutp, NpuU KakoWl IIMPUHE OJHOMEPHON MPSAMOYTOJIBHOM <«IIOTEHLIMAJIBHOW SIMBD) C
OECKOHEUHO BBICOKMMM «CTEHKaMM» JUCKPETHOCTb HHEPreTUYECKOr0 CIEKTpa 3JIEKTPOHA
CpPaBHUMA C €r0 CPEIHEW KMHETUYECKOM dHEprue npu remuneparype T



7. Brlmucartb CIICKTpPAJIbHBIC 0003HaYCHHS TCPMOB aTOMa BOAOPOAA, SJICKTPOH KOTOPOIrO HAXOAUTCA B
COCTOSIHUH C TJIABHBIM KBAHTOBBIM YHCJIOM N=3.

PerinameHT npoBeaeHus TeKylero KOHTPoJisi B ¢popmMe KOMIIBIOTEPHOI 0

TEeCTUPOBAHUSA
KoJs-Bo 3aganmii B Koa-Bo 3aganuid, Bpems na
0aHKe BONPOCOB npeabsBJIsgeMbIX TeCTUPOBaHHeE,
CTY/JAEHTY MHH.
He MeHee 120 ninun
YKa3bIBalOT KOHKPETHOE
30 30
KOJIMYECTBO TECTOBBIX
3aJaHuN

[TonHbI# (OHJ OLIEHOUHBIX CPECTB sl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu B
(dhopMe KOMIIBIOTEPHOTO TECTUPOBAHUS pa3MeElIeH B OaHKE BOIPOCOB IAaHHOTO Kypca AUCITUTIIMHBI
B CJ10O e-Learning.

B xoz1e NoAroTOBKY K TEKYIIEMY KOHTPOJIIO 00Y4arOIIUMCS ITPEIOCTABIIAETCS
BO3MOHOCTb IPONTH TECT CaMOIIPOBEPKH. TecT A1 caMONPOBEPKH 110 TUCLHUILIMHE Pa3MELIEH B
CHO e-Learning HI'TY B cBOOOIHOM ISl CTY/ICHTOB JIOCTYIIE.
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Kype 3

Cemectp 5

a) B pabouyto nmporpammy He BHOcsATCS u3MeHeHus. [Iporpamma aktyanusupoBana ans 20 T.
Hayaja MOJArOTOBKH.

0) B pabouyto mporpaMmy BHOCATCSA CeNyIOIINe U3MeHeHHs (yKa3aTh Ha Kakoil roj Havana
MOATOTOBKH):

1) ;

B)

Pazpaboruuk (n): Amumna A.H., k.b-M.H., TO1IEHT
(®UO, yueHas cTerneHb, yueHOe 3BaHUE) « » 2023r.

Pabouas nporpamma nepecMoTpeHa u ojjo0peHa Ha 3acenanuu kapeapsl Ousld
IPOTOKOJI Ne OT «__ » 2023r.

3asenytomuii kadeapoit bynaparun P.B.

JIMer akTyanu3auum NPUHSAT HA XpPaHeHHUe:

3aBeyronuii Beimyckatomiet kapeapoit AuTC: « » 2023r.

MeTtoanmueckuii otnex YMYV': « » 2023r.
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