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1. IIEJIM ¥ 3AJIAYM OCBOEHMS IV CHUILIAHBI

1.1 Ilenb ocBOEHUS AUCIMIJINHBI:

]_ICJ'IBIO OCBOCHMS NVCHUILIMHBI SABJIACTCA U3YUCHUC (bYHI[aMeHTaJ'IBHBIX 3aKOHOB (1)I/ISI/IKI/I aToma,

3HaHUE KOTOPBIX HEOOXOAUMO B OYAyIIeM IpY MOCTAHOBKE U PEIIEHUH MPO(ECCHOHATBHBIX 3a/1a4,
a Takxke JUIst Ipo(eCCUOHAILHOTO U IMYHOCTHOTO PA3BUTHL.

1.2 3agayu ocBOeHHUS AUCUMIIIMHBI (MOAYJis):
— TEOpPETUYECKOE M3y4YeHHE QYyHIAMEHTAIBHBIX (PU3HMYECKUX 3aKOHOB;
— OCBOGHHME METOJMK H3MEpeHUH H 00pabOTKM HX pe3yabTaTOB B JabopaTopusix

(I)I/ISI/ILICCKOFO IMPAKTUKYyMa,

3aKOHbI
O6H.I€I/IH)KeHepHBIX 3ajJa4.

— YMEHHE IPUMEHITh

aTOMHOM (QU3UKU TpU pelIeHUn (UINYECKUX U

2. MECTO JUCHUIIVINHBI B CTPYKTYPE OBPA3OBATEJIbHOM

ITPOI'PAMMBbI

VYueOHast qucuUIUIMHA «(U3KKA CIeHaibHas (aTOMHas )y BKIIOUYEHA B 00s13aTEIbHBIN
nepeyeHb AUCHUIUINH B pamkax 0azoBoit uactu bioka 1 (b1.5.20), ycranoBnennoro ®I'OC BO, u
ABIIsIETCA 0053aTENBbHOM I BCeX npoduiieii HanpaBaeHus noarotosku 14.05.02.

Jucnunnuna 6a3upyercsa Ha U3yU4EeHUU CIEAYIOIUX TUCIUIUINH: (PU3HKa,
MaTeMaTUYeCKUil aHaJIN3, MaTeMaTHKa, aHAJTUTHYECKasi TEOMETPpHUS U TUHEHHas anreopa,
OOBIKHOBEHHBIE U] epeHIInanbHbIe YpaBHEHHS, Teopus QYHKIIUU KOMIUIEKCHOTO IEPEMEHHOT0,
TEOpHs BEPOATHOCTEN U MATEMATUYECKAsl CTATUCTHKA.

Hucnurnnuna «®dusuka crienraibHas (AaTOMHas)» SIBISETCS OCHOBOIIOIAratoIIeH st
W3YYEHHUS CIeAYIONINX JUCIUILTUH: siaepHas pusnka, (pu3nKa siiepHbIX peakTOPOB.

3. KOMOETEHLUY OBYYAIOIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUS JUCUMIIIUHBI (MOIYJIST)*

Tabmuima 1 — opmupoBaHre KOMIETEHITUN AUCITUTUIMHAM

HaumeHnoBanue
JUCIUTIUIAH, QOPMHUPYIOIINX
KOMIIETCHIIUIO

COBMECTHO

CemecTpbl, GOPMUPOBAHUS AUCIIUITITUHBI

Kommerenun 6epch51 13 Y4eOHOro IjiaHa o HampaBJICHUIO

IOArOTOBKH 6aKanaBpa /CHCIII/IaJ'II/ICTa/MaFI/ICTpa»

2 3 4 5 6 7 8 9

10

11

Xumusa OIIK-1

Mamemamuxa. OIIK-1

Mamemamuueckuit ananus OITK-1

Ananumuueckasn ceomempusi. Jluneinas
aneeopa OIIK-1

ObvixnosenHble Oudepenyuanvrule
ypasnernusi OI1K-1

Teopus @yHKyuy KOMNIEKCHOO
nepemennozo OIIK-1




HanmenoBanue
JUCIUIUIAH, GOPMHUPYIOIINX
KOMIIETEHIIHIO

COBMECTHO

CemecTpbl, GOPMUPOBAHUS AUCITHITITUHBI

KOMHeTeHHI/II/I 6epch>1 n3 YueOHOro ImiaHa mo HanpaBJICHUIO
IIOArOTOBKH 6aKanaBpa /CHeL[I/IaJ'II/ICTa/MaFI/ICTpa»

3 4 5 6 7 8

9

10

11

Teopus eepoamuocmeii u
mamemamuyeckas cmamucmurxa OITK-1

Qusuxa OIIK-1

IHpuxnaonas ¢usuxa OIIK-1

Teopemuuecxasn mexanuxa OIIK-1

Mexanuxa scuokocmu u eaza OIIK-1

Texnuueckas mepModuHaMuka

OIIK-1

Hempaouyuonnvle u 60306106151 Mbil€e
ucmounuxu snepeuu OI1K-1

Quzuka cneyuanvras (amomnas) OIK-1

Mexanuxa OIIK-1

Mamemamuueckue memoowl
MOOEUPOBAHUS PUULECKUX NPOYECCO8 6
HUP OIIK-1

Onexmpomexnuxa u snexmponuxa OIIK-1

Tennomaccoobmen 6 anepeemuyecKux
yemanoskax OIK-1

Hoepnas ¢uzurxa OITK-1

Mamepuanosedenue OIIK-1

TexHonozus KOHCMPYKYUOHHBIX
mamepuanos OI1K-1

Booonoozomosxka OIIK-1

Dusuka s0epuvix peaxmopos OIIK-1

Dnexmpoobopyoosanue 21eKMpoOCmanyuti

OIIK-1

Csapra OIIK-1

Osnaxomumenvuas npaxmuxa OITK-1

Hay‘lHO-MCCﬂe()O@ameJleKaﬂ npakmuka

OIIK-1




HanmenoBanue
JUCIUIUIAH, GOPMHUPYIOIINX
KOMIIETEHIIHIO

COBMECTHO

CemecTpbl, GOPMUPOBAHUS AUCITHITITUHBI

KOMHGTCHHI/II/I 6epchsi n3 YueOHOro ImiaHa mo HanpaBJICHUIO
IIOArOTOBKH 6aKanaBpa /CHeL[I/IaJ'II/ICTa/MaFI/ICTpa»

2 3 4 5 6 7 8

9

10

11

Tloozomosxa x npoyedype 3awumaol u
3auuma 6bInyCKHOU K8aru@GuUKayuoHHO
pabomul. OIIK-1




[TEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUYEHNWA 110 JUCHUIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMU

PE3VJIbLTATAMU OCBOEHNA OII

Tabmuna 2 — [lepeueHs TUTAHUPYEMBIX PE3yIbTATOB OOYYCHHUS 110 TUCHIUIUIHHE, COOTHECEHHBIX C IUTAHUPYEMBIMH Pe3yJIbTaTaMi OCBOCHUS

KO)_] H HAMMCHOBaHHE

OuneHo4HbIE CpeACTBa

Ko u nHaumenoBaHue IIpomexyToun
HHAUKATOPAa JOCTUIKECHUS] HﬂaﬂﬂpyeMble pe3yabTarTbl Oﬁy‘leﬂﬂﬂ o JMCHMIIVINHE TeKymero -
KOMIIETCHIIUH on
KOMIIETCHIIUH
KOHTPOJIsI
arrecrauu
OIIK-1 HNOIIK-1.1 3HaTh: YmMmern: Baaners: OO6cyxaeHne Bompocsr nis
- 0a30Bbl€ 3aKOHBl | IPUMEHATH OCHOBHBIE | METOJIAaMU aHAJIU3a U pelIeHni 37124, | YCTHOTO
Criocoben Hcnons3yer 0a3oBbi€ | g oGracT 3aKOHBI MOJIC/TMPOBAHMS Tipy | BPIOPAHHBIX cobeceoBaHN
MIPOM3BOJIBHBIM | : OmuteTsI (25
UCIIOJIb30BATh SHaHUA €CTECTBEHHOHAYUY | €CTeCTBO3HAHHUS U peuIeHun P (
0a30BbIC 3HAHUSI €CTECTBEHHOHAYYHBIX obpasoM i3 bietos)
HBIX JUCHUIUIMH; | METO/BI TPEJUIOKEHHBIX 331849 | pasnaGoranmoro
CCTCCTBCHHOHAYYHBI | AUCTIAIUIAH B | - ocHOBHBIE MaTeMaTHIeCKOro naKera.
X MUCHUILTAH B MPOpECCHOHANBHON | xapakTepHCTHKM | aHAIM3A JUIS PEIICHUS
MPO(ECCHOHANBHO | ACSATENbHOCTH €CTeCTBEHHOHAYY | POQeCcCHOHATBHBIX
ACATCIBHOCTH, HOW KapTHUHBI 3ajad.
NPUMEHSTh METO/IBI MHpa.
MaTeMaTUIECKOTO HOIIK-1.2
AHaIM3a 3HaTh: YmMmers: Baapers.
MOlIeJ'II/IPOBaHI/IH, HpI/IMeHHCT MCTOIUJI = COBpeMeHHLIe HpI/IMeHﬂTB OCHOBHBIMH
TEOPETHUECKOTO U MATEMATHYECKOTO UHPOPMAIIMOHHBI | MATEMATHYCCKUE 3aKOHAMH
SKCTIEpUMeHTATBHOT | AHATH3a 1 € TeXHOJIOTHH, METOIbI, PU3HIECKUE | ecTeCTBO3HAHUS,
0 HCCIIE1OBAHII. MOTETHPOBAHNS, UCIIOJIb3yeMbIe 3aKOHBI U METO/IaMH aHAJIHN3a U
npu 00paboTKe U | BEIYUCIUTEIBHYIO MOJICTHPOBAHHSI

TECOPETHUCCKOTO U
OKCIICPUMCHTAJIIBHOT'O
HUCCIICIOBAaHUA.

aHanuse
JKCIIEPUMEHTAIILH

TEXHUKY I pEeLICHUS
IIPAaKTUYECKUX 3a/1a4

TEOPETUYECKUX U
AKCIEPUMEHTAIBHBIX




oil u
TEOPETUYECKOMN
¢buznyeckoi
uH(pOpMAIHH;

- OCHOBHBIE
CHOCO0bI
00paboTKu
nH(popMaIuu.

WCCIICIOBAHUM ISl
peuieHust
podhecCHOHATBLHBIX

3aaa4.




4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

4.1 Pacnpenenenue Tpya0EMKOCTH TUCIUTIIMHBI 10 BUJIaM paboT MO ceMecTpaM

OO61as TpyA0EMKOCTh IUCHHUIUIMHBI cocTaBisieT 4 3au.ell. 144 gaca, pacnpeneneHue
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 u3yuyeHHs TUCIUTIHHBI C MCIOJIb30BaHHEM
3JIEMEHTOB 3JIEKTPOHHOTO
o0OyueHus
OO0mas Tpy10EMKOCTb JUCHUTUIMHBI IO Y4eOHOMY IJIaHy 144
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
KkypcoBas pabota (mpoekt) (KP/KII) (koHCcynbTanus, 3amuTa)
TEKYIIHIA KOHTPOJIb, KOHCYJIbTAIIUU T10 TUCITUTUTHHE 2
KOHTaKTHas paboTa Ha npoMexyroyHoM KoHTpoJe (KPA) 5
2. CamocrositesqibHas padora (CPC) 32

pedepar/scce (MOArOTOBKA)
pacuérHo-rpaduueckas padota (PI'P) (moaroroska)
KOHTpOJIbHasI paboTa 10
KkypcoBas pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITENIbHOE U3yUYEHHUE pa3/IeioB, CAMOIIOATOTOBKA
(mpopa0oTka 1 MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia 1 MaTepuana 29
y4eOHUKOB U Y4eOHBIX TOCOOMH, TOATOTOBKA K TAOOPATOPHBIM U
ITPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYM H T.J.)

IloaroroBka K sk3ameHy (KOHTPOJIb) 54
ITonroroBka K 3a4€ry/ 3a4€Ty C OI[eHKOH (KOHTPOJIb)




4.2 CopnepkaHue AMCLUUILINHBI, CTPYKTYPUPOBAHHOE 110 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
HaumeHoBaHuUe pa3aenos, TeM = ) = 3 Bug CPC
OIIK; IIK u 2 |E S MHTEePaKTHBHBIX NOATOTOBKH Kypca
HHANKKATOPBI E E“ g § E ; E E 00pa3oBaTelbHBIX | (TPYA0EMKOCTH | (TPY10eMKOCTh
JAOCTHKEHUS % 2§ [EE B g TeXHOJIOT i B Yacax) B Yacax)
KOMIeTeH Ui = = 3 28 B 'S
= -
5 cemecTp
OIIK-1 Pasnea 1. KopnyckoJisipHO-BOJIHOBOM 1yaau3m
HMOIIK-1.1 Tema 1.1KBantoBLI€e CBOiCTBA 2,0 2,0 1,0
371eKTPOMATHUTHOTO M3JIyYeHUs
NOIIK-1-2.
TemoBoe n3mydeHwue.
®dorordpdext. TopmosHoe Jlexmmn,
PEHTTEHOBCKOE U3JIyueHHE.
[MoaroroBka k VYcerHoe
Tema 1.2ATom Pe3epdopaa- 1,0 2,0 1,0 JEKIIHAM K o6CysKIeHHE
Bopa. MPAKT.3aHATHAM | METOJOB PEIICHHs
SInepHas MOZIENb aTOMA. [6.1] 3afad.
IToctynatsl bopa. OnbiTel @panka
—TI'epua.
Tema 1.3 BoJiHoBbI€E CBOiicTBa 2,0 1,0 2,0
JacTuil.
T'unotresa ne-bpoitna. IlpuHumn
HEOINpPEIeJICHHOCTH.
JlaGopaTopHas padora Ne4-2 2,0 1,0 IMonroroBka IIpoBenenue
n.p.[6.2] IKCIICPUMCHTA KaK
Wzyuenne sBienus poroaddexra. Ha J1a00paTOPHBIX




IInanupyemsbie Bunnl yue6Hoii padoTsl (dac)
(KOHTpOJIMpPYeMBbIe) HanmenoBanmue Peannzanusi B | HanmmenoBanmue
pe3yJbTaThl Konrakrnasi pabora z o2 HCIOJIb3yeMBbIX pamMkax pa3padoTaHHOrO
ocBoenus: koa YK; E AKTHUBHBIX U IIpakTuyeckoi | DJIEKTPOHHOTO
HaunmeHnoBaHue pa3aesioB, TeM 2 o =) Bup CPC
OIIK; IIK u = |E S HHTEPAKTUBHBIX NOATOTOBKHU Kypca
2 w
HHIUKKATOPBI = E‘ & § = 55 2 00pa3oBaTebHBbIX | (TPYAOEMKOCTH | (TPYAOEMKOCTH
= B & o
JOCTHIKEHHUS 2 S € |[EE B E TeXHOJIOr Hit B Yacax) B Yacax)
o S = ]
KOMIeTeHIuii = &S |E8 B¢
< o D =
= =
JlaGopaTopHuas paGora Ne 3-1 3,0 1,0 IoxaroroBka YCTaHOBKaX, Tak U
n.p[6.2]. C TIIOMOIIBIO
OnpezeneHue NepBoro KOMITBIOTEPHOTO
MOTEHIIMAaIa BO30YKICHHS AaTOMOB MOJIEPOBAHHA.
MeronoM dpanka-I'epua
VYerHoe
JlaGopaTopHuas paGoTa Ne 4-6 2,0 1,0 [ToaroroBka k oGCyKIeHHE
n.p[6.2]. pe3yibTaToB
Dddexr Komnrona
JKCIIEPUMEHTA U
I0JIO>KEHU I
TEOPHUH T10 TEME.
Pa6ora mo ocsoenmio 1 pazgena: | 5,0 7,0 50 7,0
pedepart, 3cce (Tema)
pacuérHo-rpaduyeckas pabora
(PTP)
KOHTpOJIbHasi padoTa
Hroro no 1 pazneny 5,0 7,0 5,0 6,0
Pasgen 2. Ypasuenue llIpénunrepa. KantoBanue IoxroroBka k
JIEKIUSAMH U Jlexuum,
Tema 2.1. KBantoBaHue. 2,0 2,0 3,0 [PaKT. 3aHATHAM
VYcerHoE
[6.1]
BomHoBast pyHknus. YpaBHeHHE obcyxeHne
Ipénunrepa METO/IOB PEIICHHS
3ajad.
Tema 2.2. Pemnenue YpaBHeHHs 2,0 2,0 3,0




IInanupyemsbie Bunnl yue6Hoii padoTsl (dac)
(KOHTpOJIMpPYeMBbIe) HanmenoBanmue Peannzanusi B | HanmmenoBanmue
pe3yJbTaThl Konrakrnasi pabora z o2 HCIOJIb3yeMBbIX pamMkax pa3padoTaHHOrO
ocBoenus: koa 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
T PE
IIpénunrepa.
Yactuna B IpAMOYToOJILHOM ME.
[oTennmansHbIi Oapbep.
4,0 [IpoBenenue
JKCIIEPUMEHTA KaK
Ha J1abopaTopHOI
YCTaHOBKE.
JlaGopaTopHuas padora Neq4-10.
IToaroroBka k
N3yuenue crnekrpa aToma np. [6.2] VYerHoe
BOAOpOAA " O6Cy)KI[eHI/Ie
pe3yIpTaToB
JKCIIEPUMEHTA U
TIOJIOKEHUH
TEOPHH TI0 TEME.
PaGora no ocsoenmio 2 pasgena: | 4,0 4,0 4,0 6,0
pedepar, 3cce (Tema)
pacuérHo-rpadguyeckas padora
(PI'P)
KOHTpOJIbHasi padoTa
HToro mo 2 pasmeny 4.0 4.0 4.0 6,0

Pa3nen 3. ®usuka aToMOB

ITonroroBska x
JIEKIHASIM 1
MIPAKT. 3aHITHIM

Jlexum,

VcTHOE




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

Bunnl yue6Hoii padoTsl (dac)

HaumenoBanue Peanuzanusa B | HammenoBanue
KonrakrHas pabora z o2 HCIO0JIb3yeMbIX paMKax pa3padoTaHHOrO
- N
AKTHBHBIX H IIpakTuyeckoil | IIeKTPOHHOIO
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
C o |25 KRG
2. D =
= =
[6.1] obcyxaeHue
METOJIOB PEIICHHUS
Tema 3.1 DHeprusi u BosHoBbIe | 2,0 2,0 2,0 3a1a4.
¢yskumuu atroma Boaopoaa.
Pewmienne ypaBuenus llpénunrepa
UL aTOMa BOAOPO/A.
DHEpPreTUYecKuil CeKTp.
MexaHnuecKuil 1 MarHUTHBIN
MOMEHT.
Tema 3.2. MyabTumiernocts | 2,0 2,0 2,0
CIIEKTPOB ATOMOB. Tlonroroska x
JEKIHSIM U
CreKTpsl EJT0YHBIX METAJLIOB. TIPAKT. 3aHSTHIM
Cnum. [6.1]
Tema 3.3. Arom B marnutHoMm 2,0 2,0 2,0
noJe.
MHOTO03JIEKTPOHHBIE aTOMBI.
Ddodext 3eemana.
Tema 3.4. CamonpousBojbHoe n | 2,0 2,0
BBIHYK/IEHHOE M3JTyUeHHe.
Jlazepel. MonekynsipHble CHEKTPEI
JlabopaTopHasi pagora Ne 4-5 4,0 IIpoBenenue
ITonroroBska x
[6.2] SKCIIEPUMEHTA C
.p. [6.
W3ydenne aTOMHBIX CIIEKTPOB p TOMOIIBIO
JIBYX- U TPEXBAJICHTHBIX




IInanupyemsbie Bunnl yue6Hoii padoTsl (dac)
(KOHTpOJIMpPYeMBbIe) HanmenoBanmue Peannzanusi 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 & 00pa3oBaTeJILHBIX | (TPYAOEMKOCTH | (TPYl10€MKOCTD
= 5 ~ .
JOCTHIKEHHUS 2 S € |[EE B E TeXHOJIOr Hit B Yacax) B Yacax)
KOMIIeTeH U = S 3 =5 B 'S
< o D =
= =
JJIEMEHTOB. KOMIIBIOTEPHOTO
MOJETUPOBAHUSL.
JlaGopaTopHnas padora Ne 4-11 4,0
VYerHoe
KoMmbroTepHOE MO/IEMpPOBaHHE 06CyKICHHE
a¢dexra 3eemana. Pe3yIIbTaTOB
9KCIIEPHUMEHTA U
TOJIOKEHUH
TEOPHUH 110 TEME
PaGora no ocBoenuio 3 paszaena: | 8,0 8,0 6,0 9,0
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckasi padbora
(PI'P)
KOHTpOJIbHasi padoTa 10,0
Hroro no 3 pasneny 8,0 6,0 6,0 19,0
KypcoBas padora (KP)
Kypcogoii npoexr (KII)
HUTOI'O 3A CEMECTP 17,0 17,0 | 170 | 320
HUTOT'O 3A KYPC 17,0 17,0 | 17 32,0




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

HaumenoBaHue pa3aeioB, TEM

Bunnl yue6Hoii padoTsl (dac)

KonTtakTHas pa6ora

Jlexknun
JlaGopaTopHbI
€ padoThI

IMpakTHYeckue

3aHATUA

CTaMUOCTOHATCIbHAaA

paboTa cTy1eHTOB

(uac)

Bup CPC

HaumeHnoBaHue
HCMOJIb3yeMbIX
AKTHBHBIX H
HHTEPAKTUBHBIX
0o0pa3oBaTebHbIX
TEeXHOJOTui

Peanuzanus B
pamMkax
IIpakTnyeckoii
MOAT0TOBKH
(TpyAoeMKOCTh
B 4acax)

HaumenoBanue
pa3padoTaHHOrO
DJIEKTPOHHOT0
Kypca
(TpyAoeMKOCTh
B 4acax)




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

5.1 TunoBble KOHTPOJIbHbIE 3aJaHUsl WJIH HHbIE MaTepuaJibl, HeOOXOAMMbIe IJIs
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (UJIH) ONBITA AeATEJIbHOCTH

CdopmupoBaHbl TECTHI AJIsl TEKYIIETO KOHTPOJISL 3HAHUN 00yUYarOLIuXCsl
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.



Ta6n1z1ua 6 — KpI/ITepI/II/I OLICHMBAHUIA PE3yjibTaTa O6y‘lCHI/IH IO JUCHUIIJIMHE U IIKaJIa OHCHHUBaHUA

Koa 1 HamMeHOBaHHe

KO}I 1 HAUMCHOBAaHHUEC

Kpurepuu oueHnBaHus pe3yJbTaToB 00y4eHUs

Onenka

«HEYAOBJETBOPUTEIBHO»

Orenka

«YAOBJIETBOPUTEJIBHO» /
«Ba4YTCHO»

OreHka

«xopoio» /

Ornenka

«OTJIMYHOY /

commeTe HHIMKATOPA K0CTHKEHASI / «He 3aUTEeHO» «3aUTEHON «3aUTEHON
MIeTeHIHH
KOMIeTeHIMH 74%
60-74%
0-59% 75-89% 90-100%
OT Max peUTUHIOBOM OIIEHKU
OT max PeUTUHIOBOM KOHTPOJIA OT max PEeUTUHTOBOM OT max peUTHUHIOBOU
OIICHKH KOHTPOJIS OIICHKH KOHTPOJIS OIEHKU KOHTPOIIS
OIIK-1 HNUOIIK-1.1 W3znoxenue yue6HOTO ®parmeHTapHsIe, 3HaeT MaTepuan Ha Hmeet riy0okue 3HaHUS
Vcronssyer 6a30BLIE HOBEPXHOCTHBIE 3HAHUSA 110 JTOCTaTOYHO XOPOIIEM BCETO MaTepHana
Criocoben Matepuaa OecCHCTEeMHOE, METO/IaM MaTeMaTHIECKOTO YPOBHE; IIPEICTABIISET CTPYKTYpHI TUCIHINIAHEL;
SHaHWA HCTIOJIHOE, HE yCBOCHDI aHam3a OCHOBHEIE 3a/1a41 OCBOWJI HOBAITUH
HCIIOJIB30BATh .
T —— C€CTCCTBCHHOHAYYHBIX OCHOBHBIC 3aKOHBI U MpaBuUiIa PO ecCHOHANBHOI JNIEKIIHOHHOTO Kypca Mo
JUCIATUIMH B | obweit gpusuky, Henonumanue | VI3n0%keHHe TIONYdEHHBIX JIeSTENBHOCTH, HMEET CPABHEHHIO ¢
CCTCCTBCHHOHAYYHbIX 1po (1) eCCHOHAILHOM HX UCIOJIb30BaHUS B paMKax 5 HABLIK B IOCTAHOBKH
JTUCIUILIAH B ESTENBHOCTH [OCTaBIIEHHBIX LieJel 1 3agay, | SHAHWK HCITIOJIHOE, OTHAKO y49eOHOM TUTEPaTypOIf;
npodeccHoRaTbHOf YTO HPEMATCTBYET ycBoeHMo | OTO HE NPCIATCTBYCT nenei u BEIOOpa U3JI0/KEHHUE MOTYYEHHBIX
HOIK-1.2 HOCIIEAYIONIETO MaTepUaa YCBOCHHIO MOCJICAYIOIIEro ONITUMAITEHBIX 3HAHUI TI0JIHOE,
ACATCIIBHOCTH, Q) -1 Marepuaa. J[omycKaTcs CHCTEMHOE; OMyCKAKTCA
IPUMEHATH METOABI | [IprMeHsIeT MeTOBI OTJeNbHBIE CYIIECTBEHHBIE | CIOCOGOB MX B — -
MATEMATUYECKOTO MAaTEMATUYECKOTO OUIMOKH, HCTIPABIICHHbIE C AOCTHIKCHUA. CaMOCTOATEIBHO
aHaIM3a u aHaIM3a u TIOMOLIBEO TIPEHOAABATEILA. VICTIPABJIAEMbIE TIPH
3aTpyAHEHHUs IPH
MOJICTTHPOBAHHS, MOJIETUPOBAHHS, cobecezoBatmH

TECOPETUUCCKOTO U
OKCIICPUMCHTAJIBHOT'O
HUCCiIcJ0BaHUs.

TECOPECTUUCCKOI'0 U
OKCIICPUMCHTAJIBHOT'O
HCCICOO0BaHUA

(hopMyIHpOBaHUT
pe3yJIbTaTOB U UX PEIICHUH




Tabnuna 7 — Kputepun orieHUBaHUS

Ouenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«5»
(oTIMuHO)

OLICHKY «OTJIMYHO» 3aCIy’)KUBACT CTY/ICHT, OCBOMBIINII 3HAHUS,
YMEHUS1, KOMIIETEHLIUU M TEOPETUUECKUI MaTepuai 0e3 mpoOemos;
BBIIIOJIHUBIIHI BCE 3aJaHUsL, IPEIYCMOTPEHHBIC 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 TPAKTHYECKHUE HABBIKU HE COPMUPOBAHBI.
MuHUMaNIBHBIN | OLIGHKY «HEYI0BJICTBOPUTEIIHLHO» 3aC/Iy)KUBAET CTYJACHT, HE OCBOMBIIHUI
YPOBEHB «2% 3HaHUS, YMEHUS, KOMIIETCHIIMU M TEOPETUYCCKHI MaTepHall, yueOHbIe
(HeyOBIETBOPUTE | 3aJaHMsI HE BBITIOTHII, TPAKTHYECKHE HABBIKK HE C(HOPMUPOBAHEI.
JIbHO)

6. YYEBHO-METOJANYECKOE OBECINEYEHHUE JUCHUITJIMHbI

DnektpoHHbIN aapec kadeapsl Ousdd comphys@nntu.ru
JI1s1 CaMOCTOSITELHOTO H3YUCHHSI TECOPETUYECKOM YacTh Kypca, MOJATOTOBKH K
NPaKTUYCCKUM 3aHATHAM Ha Kadenpe Ousld u B HAyYHO-TEXHHUUECKOW OMOIHOTEKe

(https://library.nntu.ru/megapro/web) nmerorcs:

6.1 YueOHas JiMTepaTypa, NeyaTHble U3JjaHUsl 6UOIM0TeYHOTOo GOoHAa

Tabnuna 8 — [lepeuensb yueOHON nUTEpPaATYpPHI

Ne HaumenoBanue y‘l66H0-MeTOI[I/I‘IQCKOFO obecrneyeHUs

p-
na
1. Upomos, U. E.KsanroBas ¢wusuka. OcHoBHble 3akoHBI : [yueO.mocobue] / W.E.
Uponos. M.: BUHOM. Jlaboparopus 3Hanuii., 2021. — 256 c.
2. CasennseB W.B. Kypc oOmieit ¢usuku: B 3-x 1. T.3: KanroBas ornrtuka. ATOMHas
¢uzuka. Puzuka TBepAOro tena. Gu3MKa aTOMHOIO sApa U 3JIEMEHTapHBIX YacTHll /
1-3 N.B. Casenbes. 13-e uzn., crep. CII6.: Jlans 2005. — 320 ¢

3. . Cuyxmn [I.B. O6mmii kypc ¢um3uku. Tom 5 4.1. AtomHas u sepHas (pM3uKa.
Yuebnoe nocobue / JI.B. Cuyxun. M.: ®USMATIINT, 2018. — 426 ¢

4. MarseeB A. H. Atomnas ¢usuka / A.H. Marsees. Uzn.: FOPAUT-Bocrok, 2007. —
432 c.

5. Ilmnonbckuii 3.B. Atomuas dusuka.Tom 1./ 3.B.1nonsckuii. M3a.Jlans. 2010—524c¢.

6.2 Mertoauueckue YKa3aHus, pCKOMCHAAIIUN U JPYTUC MATCpHUAJIbl K 3aHATUAM

Meroauueckre yka3aHusi [0 BBITOJHEHUIO Ja00paTOPHBIX paboT mo auciuiuinHe Ousnka
BBUIO)KEHBI B AJIEKTPOHHOM OubmmoTeke https://library.nntu.ru/megapro/web:

VYyebHo-MeTomuuecKoe mocodue K JaboparopHoii padore o ¢usuke Ne 3 - 1. «OnpeneneHue
MIEPBOTO MOTEHIIMANA BO30YXIeHUsT aTOMOB MeTooM Dpanka-I epmar

YuebHo-MeTomuueckoe mocobue k yadboparopHoit padore mo ¢usuke Ne 4 - 2. «M3ydyeHue
aBneHust poTordpdexTar


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

Y4eOHo-MeTouueckoe mocodue k gabopatopHoit pabote mo ¢usuke Ne 4 - 5. «M3ydyenne
aTOMHBIX CIIEKTPOB JIBYX- M TPEXBAICHTHBIX JJIEMEHTOB)

YuaebHo-MeToanueckoe nmocodue k iaboparopHoit padore mo ¢usuke Ne 4 - 6. «Dddexr
Komnronay»

Y4eOHo-MeTouueckoe ocodue k maboparopHoit padore no ¢usuke Ne 4 - 10. «3ydenue
CIIEKTpa aToMa BOJIOPOJIa

Y4eOHo-MeTOMUEeCKOe Tocobne K abopatopHoi pabore mo ¢usmke Ne 4 - 11,
«KomnbroTepHoe MoenupoBanue dpdexTa 3eeMana

7. THOOPMALIMOHHOE OBECIIEYEHME JUCHUIIJINHBI

7.1. Ilepeuenp pecypcoB nHGOPMaIMOHHO-TEIIEKOMMYHHUKAIIMOHHOI ceTu «HTepHeTY,
HEOOXOAUMBIX JIJIsl OCBOSHUS TUCIIMILIHHBI (MOTYJIs)

Pecypcol cuctemsl denepaabHbIX 00pa30BaTENbHBIX MTOPTAIOB!
1. ®enepanbublii moprain. Poccuiickoe oopa3osanue, http://www.edu.ru/
2. Poccuiickuit oOpa3oBartenbHbIi moptai, hitp://www.school.edu.ru/default.asp

Hayuno-texamnueckas 6ubnmorexa HI'TY
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy
OnexrponHas oubnuoreka «llepBokypcauk» Mucruryra UADuTO:
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-
biblioteka/resursy#collapse2411
OK KHHUT ¥ IEPUOJUYECKUX U3TaHUN
https://library.nntu.ru/megapro/web
bubnnoreka 351eKTpOHHBIX YUeOHUKOB
http://fdp.nntu.ru/xanxHAs-IONKA/

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

7.2. ITlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

Tabnuua 9 — [lepedyeHb EKTPOHHBIX OMOIMOTEUHBIX CUCTEM

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

8. OBPA30OBATEJIBHBIE PECYPCBbI J1J151 UYHBAJINJIOB U JINIL C OB3

B Tabnume 10 ykazan mepedeHb 00pa3oBaTeNbHBIX PECYpPCOB, HMEIOIINX (OPMBI,
a/IalITUPOBAHHbIE K OTPAHUYCHUSM HX 370POBbS, a TAK)XKE CBEICHUS O HATMYUU CIIEHUAIBHBIX
TEXHUYECKHUX CPENICTB OOYUIEHUS KOJUIGKTUBHOTO W MHIUBUAYAJLHOTO TI0JIh30BaHus. [Ipu
3aroJIHEHUH TaOIHUIIbI MOKET OBITh MCIIOJIb30BaHa MH(opMaIus, pa3MeieHHas B TIOpa3/erie
«JlocTymHas cpena» cnenuanuzupoBanHoro pazzena caiita HI'TY «Csenenus 06
o0pazoBarenbHOM opranu3amm» https://www.nntu.ru/sveden/accenv/



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

Tabnuua 10 — OGpa3oBaTenbHbIE pecypcehl JUIst ”HBANKUIO0B U Jini] ¢ OB3

Ne Ilepeyenn 00pa3zoBaTeIbHBIX
pecypcoB, NPHCIOCO0IEHHBIX /IS
HCNOJb30BAHUSI HHBATHAAMH H

CBEZ[CHI(H[ 0 HAJITMYHMHA CIICHIHUAJTBHBIX
TEXHUYCCKUX CPEACTB Oﬁy‘leHl/Iﬂ
KOJIVIEKTUBHOIO U UHIUBUAYAJIBHOT'0

aunamu ¢ OB3 M0J1L30BaAHUSA
1 OBbC «KoHCYIbTaHT CTyIEHTa» 03BYYKa KHHT M YBEIMYCHUE MpUQTa
cIIeluaIbHOE MOOWIBHOE IIPUIOKEHNUE -
SBC «Jlanby» 1 up
2 CHUHTE3aTOp PEYH, KOTOPBI BOCIIPOU3BOIAUT

TCKCTblI KHUI' U MCHIO HaBUTI'allUH

3 OBC «lOpaiit»

BEpcus 1A CJ'Ia6OBI/I,71HIIII/IX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME, HEOBXO/JUMOE JJIsA
OCYHIECTBJIEHHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCHUIIJIMHE

Y4eOHbIe ayIUTOPUU IS

IMPOBCACHUA

Y TEXHUYECKUMU CPEJICTBAMHU OOYyUECHHUS
B tabaune 11 nepeuncieHsr:

— y4deOHbIE

ayAUuTOpUN A

MPOBEICHUS

3aHATHI 11O JUCHUIIIIMHE, OCHAallICHBI 060py,[[0BaHI/IeM

y4eOHBIX 3aHSTHH, OCHAILCHHbBIC

000pyZIOBaHUEM U TEXHUUECKUMH CPEIICTBAMH O0yUYCHHS;
— TIOMELIEHMS Ul CAaMOCTOSATEIbHOM paboThl 00yJarOIUXCsl, KOTOPBIE TO0JIKHBI ObITh
OCHALICHBbl KOMIIBIOTEPHOM TEXHMKOW C BO3MOXKHOCTBIO IOJKIIIOUEHUS K CETU

«aTepHer» W O0OECHEYeHHEM JIOCTyNa B AJICKTPOHHYIO.

obpazoBatenbHyto cpeny HI'TY.

nH(POPMAIIMOHHO-

Tabnuna 11 — OcHaleHHOCTh ayIUTOPUN U TIOMEIICHUI I CAaMOCTOSITEIbHON pabOThI

CTYACHTOB IO JAUCIUIIJINHE

m\n

HaunmeHoBaHue
000py10BAHHOT O
y4eOHOro kaduHera

OcHameHHoOCTh
000py10BAHHOT O
y4eOHOro kaduHera

IIporpammHoe o0ecrieyenue

MynbTumeauiiHas
aymnuropust Ne 6245
y4eOHo-
71a00paTOpPHOTO
Kopiyca Ne 6

1. Hoyr6yk Samsung
NP300E5A-SOHRU,
MoHuTOp 157 — 1 1.

2. Okpas — 1 mT.

3. MynbTUMEAUHHBIN
mpoektop Epson H428B — 1
IT.

4. Pabo4mx MecT CTyJCHTA -
136.

5. Pabounx mecT
mpernoaBaTens - 1.

Jnst mHBaNMIOB M U1 C
OB3: nepenocHoi
paauokiacc

Microsoft Windows 10 (moamucka DreamSpark
Premium, norosop Ne 0509/KMP ot 15.10.18

Dr.Web (c/u GMN9-DSLH-G4U1-LW6H ot
11.05.2023, no 28.05.24)

P7 office( C/u 5260001439)

Adobe Acrobat Reader DC-Russian( ITpopueraproe
I10)

7-zip (CroGoanoe I10, GNU LGPL)

Yandex Browser (co6oaHoe T10)

VYuebHas ayauTopHs

Pabouee mecto cTyneHra

Ne 6310 yueOHo- -38

71a00paTOPHOTO

kopmyca Ne 6

OKcniepuMeHTabHas | ViHTepakTuBHas naHens; OC Windows 7 IIpodeccuonansnas Service Pack 1,

nabopatopus CUMHTHIUIALIMOHHBIN Microsoft 2009, noamucka MSDN AA Developer

«Mcenenosanye raMMa-ClieKTPOMETP; Original; Membership, ID: 700493608, 6eccpounas;
Kommsrorep HP Intel® [Tporpamma 06pabOTKH CIIEKTPOB raMMa-H3TydeHHs

MOHM3UPYIOIINX




uaydenuin» Ne 5217 | Core™ i3-9100 CPU @ «amma CII BazoBas»;

yue6HO- 3.60GHz 3.60 GHz 8 Gb - Wudopmannonno-crnpaBouHas nporpamma UCC
11a6OPaTOPHOrO 13 mr.; «Hyxnnotexa»
4. Pabodee MecTo CTyICHTa

kopmyca Ne 5
prry 12

10. METOJUYECKUE PEKOMEHJALIMA OBYYAIOIIMMCSI IO OCBOEHUIO
JUCHUIINHBI

10.1. O6mume MeToAUYECKHMEe pEKOMeHJAlUM [Js 00y4yalolluxcsi IO OCBOEHHI0
JUCLUIJIMHBI, 00pa3oBaTe/ibHble TEXHOJIOTUH

JlMcuuIuIMHA peau3yeTcs OCPEACTBOM MPOBEACHUS KOHTAKTHOM PabOThI C
oOyyaromuMucs (BKIIIOYasi IPOBEIEHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSITEIIbHON
paboThI 0OYYAOIIMXCS M TPOMEKYTOUHOM aTTECTAIIHH.

KonTakTHas paboTta: aymuTopHas, BHEAyJUTOPHAS, B TOM YHCIIC B 3JICKTPOHHOM
uH(pOopMallMOHHO-00pa3oBaTenbHOM cpene yHuepcuteta (ganee — MOC).

[Tpu npenoaBaHuy JUCIUTUINHBI «DU3UKaY, UCIIOIB3YIOTCS COBPEMEHHBIC

O6paSOBaTeJ'IBHBIe TCXHOJIOTUH, TO3BOJIIOINNE ITOBBICUTh dKTUBHOCTD CTYICHTOB IIPpU
OCBOCHHU MaTepHraja Kypca U ImpeaoCTaBuUTb UM BO3MOKHOCTb 3(1)(1)6KTI/IBHO pCain30BaThb
Yachkl CAMOCTOSTEIILHOM pa6OTLI.

Ha nexuusix, 1abopaTOpHBIX 3aHATUSX IPUBETCTBYIOTCS BOIIPOCHI U 00CYXKIEHUS,
UCTIOJIb3YeTCsl TMYHOCTHO-OPUEHTHPOBAHHBIHN MOAX 01, TEXHOJIOTUS pabOThl B MaJIbIX IPYMIax,
YTO MO3BOJIAET CTYJAEHTAM MPOSBUTH CE€0s1, MOIYYUTh HABBIKH CAMOCTOSITEIBHOIO U3YUEHUS
MaTepHualla, BBIPOBHATh YPOBEHb 3HAHUU B IPYIIIIE.

Bce Bonpockl, BO3HUKILIKE MPU CAMOCTOSITENIbHOM paboTe Hal JOMAIIHUM 3a/1aHiEM
nopoOHO pa3zduparoTcs Ha Ja00PAaTOPHBIX 3aHATHIX U JeKIUAX. [IpoBoaAsTCS MHIUBUAYaTbHBIE U
IPYIIIOBBIE KOHCYJIBTALMK C HCIIOJIb30BAHUEM, KAK BCTPEY CO CTYACHTAMH, TAK U COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTHIA: YaT, 3JIeKTPOHHas mouTa, SKype, Zoom.

WNHunuupyercst akTUBHOCTh CTYJIEHTOB, IOOMIPSETCS 3aJjaHKe JTH0OBIX BOIIPOCOB IO
MaTepuay, IPaKTUKYETCs NHIUBUAYAIIbHBIM OTBET HAa BOIIPOCHI CTYIEHTA, PEKOMEHYOTCS
METO/IbI YCIIEIIHOIO CAMOCTOSITENIBHOIO YCBOEHHUSI MaTeprasa B 3aBUCUMOCTH OT YPOBHS €TI0
6a30Boil moaroroBku. [IpuBIeKatOTCS HHTEPECYIONIMECS CTYACHThI K HAITMCAHUIO
CaMOCTOSITENIbHBIX PabOT, KOTOPHIE MOXKHO JI0JIOKHUTH Ha MHCTUTYCKUX U BCEPOCCUMCKHX
HAYYHO-METOJIMYECKUX KOH(EpEeHIHIX

J171g OlIeHKU 3HAHUI, YMEHH, HAaBBIKOB M YPOBHS C(OOPMHUPOBAHHOCTH KOMITETEHIIUN
npUMeHsieTcs 6aUIbHO-PEUTHHTOBAs CUCTEMa KOHTPOJIS U OLIEHKH YCIIEBa€MOCTH CTYACHTOB B
IIPOLECCE TEKYIIETO KOHTPOJIA.

ITpomerxyTouHas aTTecTanus NpoBOIUTCS B (hOpME FK3aMEHa C YUETOM TeKyIIen
yCIIEBAEMOCTH.

Pe3yabTaT 00y4yeHus cuutaercsi CGOpMHPOBAHHBIM HA NOBBILIEHHOM YPOBHE, €CIIN
TEOPETUYECKOE CO/IepPI)KaHUE Kypca OCBOCHO MOJHOCTHIO. [Ipu YCTHBIX coOecel0BaHUSAX CTYACHT
MCYEPIBIBAIOIIIE, TIOCIIEI0BATENbHO, YETKO U JIOTHYECKH U3J1araeT yueOHbIi MaTepuai; cBOOOIHO
CIPABIIETCS C 3a/la4aMy, BOIIPOCAMU U IPYTUMU BUAAMHU 3a/laHUH, UCIIONB3YET B OTBETE
JIOTIOJTHUTEILHBIN MaTepual. Bee mpenycMoTpeHHbIe paboueii yueOHOM mporpaMMoi 3a1aHus
BBITOJIHEHBI B COOTBETCTBHHU C YCTAHOBJIEHHBIMU TPEOOBaHUAMH, CTYEHT CIIOCOOEH




AQHAJIU3UPOBATH MOJYUEHHBIE PE3YJIBTATHI, IPOSIBISAET CAMOCTOSITEIBHOCTD MIPU BBINOJIHEHUN
3aJaHuN.

Pe3yabTaT 00y4yeHnusi cuuraercs cGoOpMUPOBAHHBIM HA IOPOTrOBOM YPOBHE, €CITU
TEOPETUUECKOE COJIEpKaHre Kypca OCBOEHO MOMHOCThIO. [Ipu ycTHBIX coOeceloBaHUSX CTYIECHT
MOCIIE0BATEIHHO, Y€TKO U JIOTUYECKU CTPOMHO U3JaraeT y4eOHbIN MaTepHualt; CIpaBIIseTCs C
3aJa4aMy, BOMPOCAMH U JPYTUMH BHJIaMU 3aJJaHUi, TPeOYIOIKUX MPUMEHEHUS 3HaHUI; BCe
MPelyCMOTPEHHBIE pabovell yaeOHOM MporpaMMoi 3aJaHusl BBIITOJIHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSIMH, CTYJEHT CIIOCOOEH aHAM3UPOBATh MOJYUCHHBIE PE3YJIbTATHI;
MPOSIBIIIET CAMOCTOSITENIbHOCTD MPH BBIIIOJIHEHUH 3aJaHUN

Pe3yabTaTr 00y4yeHus1 CUUTAETCS HEC(POPMHUPOBAHHBIM, €CJIM CTYACHT IPH BBIIIOIHEHUN
3a/laHuil He IEMOHCTPUPYET 3HAHHUM y4eOHOT0 MaTepuaa, T0IMyCcKaeT OmnOKU, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYJHEHUSIMH BBIMIOJIHAET 33JaHUs, HE JEMOHCTPUPYET HEOOXOUMBIX YMEHUH,
KaueCTBO BBHIMIOJIHEHHBIX 33JJaHUN HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHMSIM, KAYECTBO HX
BBITIOJTHEHHSI OLEHEHO YHCIIOM OaJlJIOB HIKE TPEX MO OLIEHOYHOM CHCTEME, YTO COOTBETCTBYET
JIOITIOPOTrOBOMY YPOBHIO.

10.2. Meroanueckue yKa3zaHus Uil 3aHATHN JIGKIMOHHOTO TUIIA

JIeKIMOHHBIN KypC NPEANOoIaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IJ1aHa. B X0/1€ TEeKIIMOHHBIX 3aHATUN PAaCKPBHIBAIOTCS 0a30BbIE BOIIPOCHI B paMKax
KaKJ10M TeMbl quctuiuinabl (Tabmmma 4) . O003HaYar0TCs KIFOYEBBIE aCIEKTHI TEM U
AKIICHTUPYETCS] BHUMAHHUI Ha HAaOOJIEe CII0KHBIX U BaYKHBIX MOJOKEHUSIX U3Yy4aeMOTro
MaTepuana. MaTepuanibl JEKIUil SIBISIOTCS OMOPHOM OCHOBOM /JIsi HOJATOTOBKU 00YUYaIOLIUXCS K
MPAKTUYECKUM 3aHITHSIM / 1a00paTOPHBIM paboTaM M BBITIOJHEHUS 3aJaHI CAMOCTOSTSIIBHON
paboThl, a TaKKe K MEPOTIPUSATHSAM TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON
aTTECTAIUU 10 TUCIHUIIINHE.

B xoJ1e TeKIIMOHHBIX 3aHATUH PEKOMEHAYETCs] BECTH KOHCIIEKTUPOBAHHUE y4eOHOTO
Marepuana.

10.3. Meroanyeckue yka3aHus 10 OCBOSHUIO JUCIMILTUHBI Ha JIAOOPATOPHBIX paboTax

ITonroToBKy K KaxJ10# 1a00paTopHOil paboTe CTYAEHT 0JKEH HauyaTh C O3HAKOMJIEHHUS C
IIJTAaHOM 3aHATHA, KOTOpBIﬁ OTpaXXacT COACPKaAaHUC Hpe)IHO)KeHHOﬁ TEMBEI. Kamnaﬂ BBIITIOJIHECHHAA
pabota ¢ 0OpMIICHHBIM OTYETOM TMOJICKUT 3AIIUTE Y MPETOAaBaTeNs.

ITpu oneHnBaHNUN Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIIEAYIOLICE:

— KaQueCTBO BBIMOJIHEHHUS SKCIIEPUMEHTATbHO-IPAKTUYECKOH YacTh pabOThl U CTENEHb

COOTBETCTBUS PE3yIbTaTOB pabOTHI 331aHHBIM TPEOOBAHUSIM;

— KayecTBO OOpPMIIEHHUS OTUETa 10 paboTe;
— KaueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aIUTE pabOTHI.

10.4. Meroanyeckue yKka3zaHHs 0 CAMOCTOSTEILHOM paboTe 00yJaronuxcs

CamocTosiTenbHast paboTa o0ecrieunBaeT MOArOTOBKY 00yYaroIerocs K ay TMTOPHBIM
3aHATHUSM U MEPOTPUATUSM TEKYIIETO0 KOHTPOJISI ¥ IPOMEXYTOYHOM aTTECTAIUH 110 U3yIaeMOu
TUCIUILIMHE. Pe3ynpTaThl TON MOATOTOBKH MPOSBISAIOTCA B aKTUBHOCTH 00YYarOIeTrocs Ha
3aHATHUSAX M B KAYECTBE BHITIOJIHCHHBIX MPAKTHYECKUX 3aJJaHUM, OTUYETOB IO JTAOOPATOPHBIM
paboTtam u apyrux (Gopm TeKyIiero KOHTpOJIs.

[Ipu BEIMOTHEHNH 3aJaHUI CAMOCTOSATEILHON pabOThl PpEKOMEHyeTCs MpopaboTKa
MAaTEepUAJIOB JIEKLIUN MO KaXJ0W IPOMAECHHON TEME, 8 TAKXKE U3YUYEHHE PEKOMEH1yEMOU
JTUTEpaTyphl, pecTaBieHHoN B Pa3aede 6.

B miportiecce camocTosITeNbHOM paOOThI TPU U3YYSHUH TUCITUTUIMHBI CTYICHTHI MOTYT



yepe3 MH(POpMaITMOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh «VIHTepHEeT» BOCIOIB30BAThCS peCypcaMu
3JICKTPOHHOM MH(POPMaIIMOHHO-00pa3oBaTeabHO# cpensl yauBepcurera (OMOC) u a51eKTpoHHOM
o6ubmoteuynoit cucremsl (OBC), re B 3J1eKTPOHHOM BHJE pa3MeIleHbl yueOHbIe U y4eOHO-
METOJIUYECKHE MaTePHAIIbI.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUSA AUCHUITIJIMHBI

11.1.

TumnoBsle KOHTPOJIBHBIC 3alaHusd HWJIIM HHBIC MaTCpHUallbl, HCO6XOI[I/IMBIC JJIs1 OICHKU

3HAHUM, YMEHHM, HABBIKOB U (UJIM) OTBITA B XOJI€ TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH

HJ’ISI TEKYIIETO KOHTPOJIA 3HAHHUI CTYACHTOB 110 JUCHUIIIIMHE IIPOBOJUTCA KOMILJICKCHAN

OICHKA 3HaHHi71, BKJIIO4Yaronias:

MIPOBEJICHIE KOHTPOJIBHBIX padoT;

OTYET M0 JJabopaTOPHBIM paboTam;
TECTUPOBAHUE 110 PA3JIUYHBIM pa3jiesiaM Kypca;
HK3aMEH.

11.1.1. TunoBsle 3amanust 1js1 1a00PATOPHBIX PadbOT

Tunosbie 3agaHus 1715 na6opaToprlx pa60T IIpUBCACHLI B y‘le6HO'MCTOﬂH‘I€CKHX

MOCOOUSX MO MPOBEJCHUIO TAOOPATOPHBIX PadOT.

w

o

©oNe®

11.

12.

13.

14.
15.

11.1.2. TunoBbie BOMPOCHI JIJIsl MPOMEKYTOYHOU aTTecTalluu B (hopMe IK3aMeHa

Bonpocs! k 3k3amMeHy

®otoadppext. DkcnepuMeHTaJdbHbIE 3aKOHOMepHOCTH  Gorodddekra. OOBsICHEHHE
dotorddekra. YpaBHeHHe DUHIITEITHA.

@OTOHBI. DKCHEPUMEHTAIbHOE MOATBEPKJIEHHE  TEOPUH (OTOHOB. XapaKTEPUCTUKU
($OTOHOB.

O¢ddext Komnrona. Komnronosckoe cmenienne. OT 4ero oHO 3aBUCUT?

Paccesnue anbda-yactun. fAnepnas mozens atoma. Iloctynmatel bBopa. Ombir ®panka-
I'epua.

bopoBckoe ycioBue KBaHTOBaHMS. JJIEMEHTapHas OOpOBCKasi TEOpHUS aToMa BOJIOPOAA.
OHeprus aTroma BOAOpoJa.

BousnoBrie cBolicTBa yactull. ['unoresa ne-bpoitiist. KopnyckynsipHO-BOJTHOBOW JyaJIU3M.
[Tpuniun HeonpenenenHocTH. CooTHOILIEHUE HeonpeaeneHHocTel [aiizenoepra.
Vpasuenne llpénunrepa. Bomnoas Qynkius, ee cBoiicTBa. Ee ¢puszndeckuii CMBICI.
Yactuma B 0oAHOMEpHON mNoTeHIHanbHON siMe. [loTeHumanbHblii OGapbep. TyHHENBHBIN

ahdexr.

. YpaBHenue Ilpénunrepa s KBaHTOBOrO OCHWILIATOPA. PUHMYECKHM CMBICI YaCTOThI

KBaHTOBOT'O OCLIMJIISATOPA.

VYpasuenue Illpeaunrepa g atoma Bojopoja. KBaHToBaHMe »HEpruM M MOMEHTa
umnyiasca. BonHoBas ¢yHkius aroma Bojopona. Ksanrosele uncna. Pasnuune nosstus
MOMEHT UMITYJIbCA B KJIACCUYECKOM YU KBAHTOBOU MEXaHUKE.

CHexkTppl IIETOYHBIX METAIOB. MyJIbTUILUIETHOCTh cIeKTpoB. CnuH. EcTtecTBeHHOE
pacIlerIeHHEe YHEPTrETUUECKUX CIEKTPOB. CBsI3b MYJIBTUIUIETHOCTH CO CTPOEHUEM aToMa.
PesynbTupyromuii  MEXaHMYECKHUM  MOMEHT MHOTOAJEKTpOHHOro aroma. CnouH-
opburtanbHOe B3auMoieiicTBre. KBaHTOBBIE YKCIa MHOTO3JIEKTPOHHBIX aTOMOB.
BeIpoxkaeHHble cocTosiHUAS aTOMOB. KpaTHOCTB BeIpOokIeHNs. CHATHE BBIPOKICHHUS.
[Mpuniun [Taynu. Pacripenenenue 31eKTPOHOB MO SHEPreTUYecKUM ypoBHAM. Obosiouka u
nonobonouka. [lepuoauueckas cuctema 3J€MEHTOB.



16. Topmo3HOE ¥  XapaKTEPUCTUYECKOE PEHTICHOBCKOE u3mydeHue. Onruyeckue U
PEHTI€HOBCKHUE CIIEKTPBI.

17. MarautHbiii MOMeHT atoma. ['upomarautHeie oTHoweHus. dakrop Jlanze.

18. Atom B MmaruuTHOM T10J1€. DPdeKT 3eemana.

19. Dueprust Monekybl. MONEKYISIpHBIE CIIEKTPHI.

20. BemnyxeHHoe usnydenue. Jlazepsl.

11.1.3. TunoBble TeCTOBbIE 33aJaHUA AJIA TEKYILLEro KOHTPOJIA

V3kuii MydoK PEHTreHOBCKHMX Jyded mnagaer Ha Mouokpuctawi  NaCl. Haumenbmwmii yrou
CKOJIb)KEHUSI, TMpH KOTOPOM eIle HaOJIIoJlaeTcsl 3€pKaJbHOE OTPaKEHHE OT CHCTEMBbI

o 0
KpUCTATNIMYCCKUX IIIOCKOCTEU C MEXKIIIOCKOCTHBIM paCCTOSHUEM d= 0,28HM, paBen OL = 4,1 .

KakxoBo HanpspkeHne Ha peHTTeHOBCKOM TpyOke?

J10 KaKOr0 MaKCUMAJIBHOTO TTOTEHIIMAA 3aPSIUTCS YIAICHHBIN OT IPYTUX TEJI MEIHBINA MApUK TPU
00IydeHHH ero 2eKTPOMATHUTHBIM U3Ty4eHHEM C JUTMHOM BoMHbl A = 140mMm.

OCHOBBIBasICb Ha TOM, YTO JHEPrus HOHHW3auu atoma Bojgopona Ei = 13,6 sB, onpenenurts B
ANEKTPOH-BOJIBTAX JHEPTUI0 (DOTOHA, COOTBETCTBYIOLIYIO CaMOW JIMHHOBOJHOBOW JIMHUU CEpUU
bansmepa.

MoHOPHEPreTHUECKUIA My40K HEUTPOHOB, MOJIy4aeMbIil B pe3yJbTaTe SACPHON peakluu, ajgaeT Ha
kpuctaiui ¢ nepuonom d=0,15~u. OnpenenuTs CKOPOCThH HeﬁTopOHOB, eclii OperroBcKoe OTpaXxeHUe
MIEPBOTO MOPSAIKA HAOI01aeTCsl, KOT/Ia Yol CKOIbxeHus =30".

Hcnomnb3yst COOTHOIIIEHUE HEONPEISIICHHOCTEH, OIICHUTh MUHUMAIBHYI0 KHHETUYECKYIO YHEPTHIO

HyKJIoHa B aToMHOM ape. Pasmep spa R =107 cm

Onpenenuts, NpuU KakoW UHIMPUHE OJHOMEPHOM MPSAMOYIOJIBHOW <«IIOTEHLIMAIBHOW SMBDY C
OECKOHEYHO BBICOKUMH «CTEHKAMM» JIUCKPETHOCTh JHEPreTUYECKOro CIIEKTpa dJIEKTPOHa
CpPaBHUMA C €r0 CPEIHEN KMHETUYECKON dHEprue rmpu remmneparype T

Brmmcats CIICKTpaJIbHBIC 0003HaUYCHHS TEPMOB aTOMa BOAOPOJa, DJICKTPOH KOTOPOIro HAXOJUTCA B
COCTOSIHUH C TJIaBHBIM KBAaHTOBBIM YHCIOM N=3.

Pernamenr NMPOBECACHUA TEKYHIECI0 KOHTPOJIA B c[)opMe KOMIIBIOTEPHOTO

TECTHPOBAHMA
Koua-Bo 3apannii B 0aHke Kou-Bo 3apanni, Bpems na
BOMPOCOB NpeabABIeMbIX TeCTHPOBaHUE,
CTYIEHTY MHH.

He MeHee 120 1M yKa3blBaroT
KOHKPETHOE KOJIUYECTBO 30 30
TECTOBBIX 3aJlaHUi

[TonHb1id OHT OIIEHOYHBIX CPEACTB /IS TPOBEACHUS TPOMEKYTOUHOM aTTeCTalllK B
(opMe KOMIIBIOTEPHOTO TECTUPOBAHMS pa3MelleH B 0aHKEe BOIIPOCOB JAHHOTO Kypca JAUCIUIINHBI
B CJ10O e-Learning.

B x071€ MOATOTOBKH K TEKYIIEMY KOHTPOJIIO 00Y4aIOIIMMCS ITPEJOCTaBISAETCS
BO3MO>XXHOCTH HpOI\/'ITI/I TECT CaMOIIPOBEPKH. Tect JJIs1 CaMOIIPOBEPKHU MO JUCHUIIJIMHE Pa3MCIICH B
CHO e-Learning HI'TY B cBOOOIHOM JUTSI CTYIEHTOB JIOCTYIIE






		2024-04-10T10:37:37+0300
	Ивашкин Евгений Геннадьевич




