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1 HOEJIM U 3AJAYHN OCBOEHUSA JUCHUITJINHBI

1.1 Llenp ocBOCHMS AUCIUTLIMHBI:

Lenbt0 OCBOCHMSI TUCHUIUIMHBI SBIISICTCS U3ydeHHe (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU aTOMa,
3HaHUE KOTOPBIX HEOOXO0AUMO B OyAyIleM IpU IOCTAHOBKE U PEIIEHUH NTPO(eCCUOHANIBHBIX 3a/1a4,
a Takxke JUIs MpO(eCCHOHATFHOTO ¥ IMYHOCTHOTO PA3BUTHAL.

1.2 3amaun 0OCBOCHHUS TUCUUILIAHBI (MOTYJIs):

— TeopeThdecKoe u3ydeHne GyHIaMEeHTAIbHBIX (PU3UUYECKUX 3aKOHOB;
— OCBOGHHME METOJIUK HW3MEpPEHWH U OOpabOTKM UX pe3yabTaToB B JabopaTopusix

(bU3NIECKOTO MPAKTHKYMA;

— YMCHHC TIIPUMCHATH 3aKOHBI aTOMHOM (1)I/I3I/IKI/I IIpun pCIICHUU (1)I/ISI/I‘IGCKI/IX u

O6H.I€I/IH)KeHepHBIX 3ajJa4.

2 MECTO JUCHUIIVIMHBI B

ITPOI'PAMMBbI

CTPYKTYPE OBPA3OBATEJIbHOM

VYueOHast qucuuIUIMHA «(U3KKA CIennaibHas (aTOMHas )y BKIIOUYEHA B 00s13aTEIbHBIN
nepeyeHb AUCLUUIUINH B paMKax BapuatuBHoil yactu biioka b1.B (b1.B.O/1.9), yctanoBneHHOTO
®I'OC BO, u saBnsiercst 00s3aTeNbHON 151 BceX npoduiieil HarpaBiaeHus noarotosku 12.03.04.

Jucnunnuza 6a3upyercs Ha U3yUYeHUU CIEAYIOUX TUCIUILIMH: o01ias pusuka,
MaTeMaTHYSCKHUIA aHAIHN3, OOBIKHOBEHHBIC MU (EPCHIIMATLHBIC YPABHEHUS, MATEMAaTHICCKUE
MeTOABI MOACIIUpOBaHUs (pu3nyeckux mpoueccos B HHP.

Hucnunnuna «®dusuka crenraibHas (aTOMHasi)» SIBISETCS OCHOBOIIOJIATatoIe AJis
W3YYEHHUS CIeAYIONINX AUCIUILINH: siaepHas ¢usuka, Meaununckas pusmka.

3 KOMIIETEHIMU OBYYAIOLIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JTNCHUAIIINHBI (MOI[YJUI)1
Tabmuma 1 — ®opmupoBaHre KOMIETEHIIUN JUCITUTUTHHAM

HanmenoBanue
JTUCIUTUTAH, (POPMHUPYIOIINX
KOMIIETEHIIHIO
COBMECTHO

Cemectpbl, OpMHUPOBAHHS TUCIUATUTHHBI
Kommnereniuu 6epyrest u3 Y4eOHOro MiaHa mno
HAIpPAaBJICHUIO MOJIrOTOBKK DaKaiaBpa
/crienanycTa/MarucTpay

2 3 4 5 6 7 8

Buoxumus I[TKC-1

buoguszuueckue ocrnoswl sncuswvix cucmemlIKC-1

buomexnuuecxue cucmemvl MeOUYUHCKO20
nasnavenus I[KC-1

Qusuxa cneyuanvras (amomnas) [IKC-1

Aoepnas ¢usuxa [IKC-1

Cucmemnwiii ananus I1IKC-1

Texnuueckue memoovl OUACHOCMUYECKUX
uccaedosanuyl u aeyebnvix sozoetcmeun I[HKC-1

Anamomus [TKC-1

Meouyunckasn ¢puzuxa [1KC-1

IIpouz6o0cmeenHo-mexHoI02u4ecKkas npaKkmuxa
IIKC-1

IIpoexmno-xoncmpykmopckas npakmuka [1KC-1

Iloozomoeka k npoyedype 3auyumul U 3auuUma
8bINYCKHOU Keanuguxayuourou pabomwi. [IKC-1




[TEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUYEHNWA 110 JUCHUIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMU
PE3VJIbLTATAMU OCBOEHNA OII

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

Koa n HamumeHoBaHu

OueHoYyHbIE CPeACTBA

Kon u HaumeHoBaHue HHAMKATOpPA .
KOMIETeHIHH 0CTILKEHISE IInanupyemsie pe3yabTaThl 00y4eHHs 10 JHCIHIIIHHE Texkyuiero IIpomexyTouHoi
KOMITETeHIIH KOHTPOJIS aTTecTaluu
OcBoenne TMCHUMIUHBI MPUYACTHO K T® A/02.6 npoekTupoBanue duoTexHudeckux cucreM u texnosiormii (IIC 26.014 Pazpadomka,
CONPOBOIHCOCHUE U UHMEZPAYUS MEXHO0ZUYECKUX RPOUECCO8 U NPOU3B00CHIE 6 001ACHU OUOMEXHUYECKUX CUCIEeM U MeXHO02UiL)
IKC-1 HUIIKC-1.1. 3HaTh: Ymern: Baapners: O6cyxacHe Bompochr st
CriocobeH K AHanuzupyer u - OCHOBHBIE - pemaTh TUIIOBBIE - METOJIaMU TIPOBEJICHHsI | pelleHnH 3a1ad, YCTHOTO
(hopmupoBaHuIO omnpeenser (usnyeckue SBICHUS, 3aJa4u 10 Kypcy ¢busnyecKux BBIOpPAHHBIX cobecenoBaHMs:
TEXHUYECKUX TpeOoBaHuUs K (byH1aMeHTaIbHbIC aTOMHOM U3MEPCHUIA, MPOM3BOJILHBIM ousetsl (25
TpeOOBaHWil M 3aJaHNil | mapaMeTpam, TIOHSTHS, 3aKOHBI 1 (U3HUKH, HCTIONTB3YS - IpUeMaM¥ ¥ HaBBIKAaMH | 00pa3oMm u3 6uieroB)
Ha MPOEKTUPOBAHHE U HpebsBISIEMBIE K TEOpUu METOJIBI peIeHUs] KOHKPETHBIX pa3paboTaHHOTO
KOHCTPYHPOBaHHUE pa3pabaTbIBaeMbIM KJIaCCHUYECKOi 1 MaTeMaTH4ecKoro 3aj7a4 B 00JIaCTH aTOMHOM | IakeTa.
OMOTEeXHIYECKNX OMOTEXHIMYECKUM COBpEeMEHHOH (pu3nKH, | aHanmu3a, ¢bu3uKH
CHCTEM M MEIMIIMHCKUX | CHCTEMaM U - COBPEMEHHOE - aHAJIM3UPOBATh
W3Jenuil. MEIUITTHCKUX COCTOSIHUE TpeOoBaHUsI K
W3ETUSIM C yIeTOM | HCCIIeIOBAaHUil B napameTpam
XapaKTEPUCTUK 001aCcTH aTOMHOM OMOTEeXHUYECKUX CHCTEM
OHMOIOTHYEeCKHUX ¢busuky, B 00JIaCTH aTOMHOM
00BEKTOB, - OCHOBHBIE ¢busnkw,
M3BECTHBIX XapaKTEePUCTUKH - HCTIOJIb30BaTh
9KCIIEPUMEHTAIIBHBIX | U3MEPUTEIBHBIX COBPEMEHHYIO
U TEOPETHYECKHX IpruOOPOB U ITPOYETO BBIYHCIIUTENBHYIO
pe3yIbTaTOB. 000py10BaHUS 6a3y 11t 00pabOTKH
¢dusnyecKoit pe3yiIbTaToB
naboparopun ¢du3HIeCcKOro

OKCIICPUMCHTA




HUIIKC-1.2.
Omnpenenser,
KOPPEKTHPYET H
000CHOBBIBAET
TEXHUYIECKOE
3aJaHHE B YACTH
TIPOEKTHO-
KOHCTPYKTOPCKHUX
XapaKTEPUCTHK
6JI0KOB U y3JI0B
OHMOTEXHUYECKUX
CUCTEM U
MEIUIIMHCKUX
W3JIEIINH.

YMmerhb:

- OIIEHUBAThH CTEIIEHD
JIOCTOBEPHOCTH
pe3yIbTaTOB,
MTOJTYYCHHBIX C MTOMOIIBIO
SKCIEPUMEHTANBHBIX FITI
TEOPETUIECKHUX

METOJIOB HUCCJIeJOBAaHUN

- KOPPEKTUPOBATh
TEXHUYECKOE 3aJaHuE Ha
Oase 3HaHuii obacTu
ATOMHOW (pH3HMKH

Baaners:

- METOAAMH KOPPEKTHON
OLICHKH MOTPEIIHOCTEN
TIPY TIPOBEIICHUN
¢$uzndeckoro
9KCTIEPUMEHTA,

- AITOPUTMaMHU
CTaTUCTUYECKON
00paboTKH
pe3yIpTaToB
(busnyecKoro
SKCIEpUMEHTa




4 CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

4.1 PacmpeneneHue TpyIOEMKOCTH JUCIUTLIMHBI 110 BUaM paboT 1o cemMecTpam

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

Buj yueOHoi padoThI Bcero
yac.
®opMaT U3yyeHHs JMCIUNIHHBI C HCIOJIb30BaHHEM
JJIEMEHTOB JIEKTPOHHOTO
o0OyueHus

OO6mas TpyA0EMKOCTb JUCIUTUINHBI TI0 Y4eOHOMY IIIaHy 108
1. KonrakTHas pa6ora: 55
1.1. AynutopHasi paboTa, B TOM 4ucJjie: ol
3aHTUS JeKIuoHHoro tuna (JI) 17
3ansTus ceMunapckoro tuna (I13-cemunapel, mpaxT. 3aHATHS U JIp) 17
naboparopusie padbots (JIP) 17
1.2.BHeayiuTopHas, B TOM YHcJe 4
KkypcoBas pabota (mpoekt) (KP/KII) (koHCcynbTanus, 3amura)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU T10 TUCIUTUTMHE 2
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA) 2
2. CamocTrosiTesabHas pabora (CPC) 53

pedepat/scce (MOAroTOBKA)

pacuérHo-rpaduyeckas padora (PI'P) (moaroroska)
KOHTpOJIbHAs paboTa

kypcoBas pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITENIbHOE U3yYEHHE Pa3/IeoB, CaMOIOATOTOBKA
(mpopaboTka ¥ MOBTOPEHHE JEKIIMOHHOIO MaTepraia U MaTepuaia 53
y4eOHUKOB M yu4eOHbIX TOCOOUH, MOrOTOBKA K J1a00paTOPHBIM U
MPAKTHYECKUM 3aHSATHSIM, KOJUIOKBHYM U T.1I.)

ITonroToBka K 9K3aMeHy (KOHTPOJIb)

ITonroroBka K 3a4€Ty(KOHTPOJIb) -




4.2 CopnepkaHue AUCLUUILINHBI, CTPYKTYPUPOBAHHOE 10 TEMaM

Tabmuna 4.1 — ConepkaHue AUCHUTLIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM I CTYICHTOB OYHOT'0 O0Yy4ICHHUS

IInannpyemsie Buael yueonoii padorsl (4ac)
(KOHTpOJIMpYyeMble) KonTakTHast pa6oTa s 5 HaumenoBanue Peanuzaumsa B | HaumenoBanue
pe3yJbTaThl & - E HCIOJIb3yeMbIX pamkax pa3paéoTaHHOro
OCB(();!{_[[I/Ilcﬂ.: 1}[([0(;1 VK; HaHMEHOBAHHE PA3IEIOB, TeM = 2 E E 2 Bux CPC AKTHUBHBIX U IIpakTnyeckoil | JJIeKTPOHHOIO
; " = s . E > = $ e e HHTEPAKTUBHBIX MOJArOTOBKH Kypca
HHANKKATOPBI g § Z3|E = 9 :- E 00pa3oBaTelbHBIX | (TPYA0EMKOCTH | (TPY10eMKOCTh
AOCTHKEHUs. = = = g8 = ; = = TEeXHOJIOTHii B Yacax) B Yacax)
KOMIIETEeHI M = = @} ©
5 cemecTp
OIIK-1 Pasnea 1. KopnyckoJisipHO-BOJIHOBOM 1yaIu3m
HOIIK-1.1
NOTIK-1-2. Tema 1.1KBanToBbI€ CBOCTBA 2,0 2,0 2,0
JJIeKTPOMATHUTHOTO M3JIyYeHUst O6cyxaeHne Ha
TemnoBoe m3nyuenne. ®otodPdexr. MPaKTHICCKIX
TopMo3HOE pEHTIeHOBCKOE 3aHATHAX
U3JTyYeHHUE. OCHOBHBIX
Ioxroroska x o
MOJIOKEHHUN
Tema 1.2ATom Pesepdopna- bopa. | 1,0 2,0 2,0 JCKIAM M TEOPHH U METOJIOB
SAnepnas mogens atoma. IToctynatel TpaKT. 3aHATHAM peIIeHHs 3a1a4 10
Bbopa. Onbitel @panka — epua.. [6.1] teme. IIpoBepka
JIOMAIIHEero
Tema 1.3 BorHoBBbIe cBolicTBa 2,0 1,0 2,0 3a1aHus
Yyacruil.
l'unoresa ne-bpoitna. Ipuxnun
HEOTpEeIeNICHHOCTH
JlaGopaTopHas padora Ne4-2 2,0 2,0 IMoaroToska K
U3yuenwe sisnenns Gorosddexra. 1.p.[6.2] TIpoBeseHue
JlaGopaTopHas padora Ne 3-1 3,0 2,5 [Toaroroeka K OKCIEPUMEHTA,
OrmpezienieHre EPBOTO MOTEHITHATA 1.p[6.2]. 06paboTKa ero
BO30YK/ICHHSI aTOMOB METOJIOM Pe3yIIbTATOB,
O®panka-I'epua yCTHOE
JlabopaTopHas paora Ne 4-6 2,0 2,5 [Moaroroska K obcyxaeHne
S¢dexr Komnrona a.p[1.2].
Padora mo ocBoenmio 1 pazgena: 5,0 7,0 5,0 13,0
pedepar, 3cce (Tema)




IInanupyemsbie

Buabl yuednoii padors! (dac)

(KOHTpOJIMpPYeMbIe) KoHTakTHasi pa6oTa RPN HaumeHnoBanue Peanuzanmus B | HammeHnoBanme
pe3yabTaThl & g HCIO0JIb3yeMBIX paMKax pa3padoTaHHOrO
« N
ocBoenms: koa YK; S~ T AKTHUBHBIX U IIpakTHyeckoil | IIeKTPOHHOIO
a ’ HaumeHnoBaHnue pa3aesioB, TeM = $ =R Bupg CPC p p
OIIK; IIK u = e 2| = gEl8g e HMHTEePaKTHBHBIX NOATOTOBKH Kypca
HHIHKKATOPBI g g g 5 E = § :- g 00pa3oBaTelbHBIX | (TPYA0EMKOCTH | (TPY/10eMKOCTh
S g .
JAOCTHIKEHUSI = S = S8 - = E TEeXHOJIOT Hii B Yacax) B Yacax)
KOMIIeTeH mii = = 2o °
pacuérHo-rpadpuueckas padbora
(PT'P)
KOHTPOJIbHasA padoTa
Hroro no 1 pazneny 5,0 7,0 50 13,0
Pazgen 2. YpaBuenue llIpénunrepa. KBantoBanue Ob6cyxaeHue Ha
MPaKTUYECKUX
Tema 2.1. KBanroBanue. 2,0 2,0 50 3aHATHAX
BonHoBast ¢yHKIMs. YpaBHEHH OCHOBHBIX
E Gynxn paBHEHHC IMoaroroska kK N
Ipénuarepa TTOJIOKCHUN
JEKIISIMA 1
O— TEOPHH U METOJIOB
Tema 2.2. Pemnenue YpaBHeHHs 2,0 2,0 50 [6.1] ' peuieHus 3a1ay 1no
Il pénunrepa. ' teMe. [IpoBepka
Yactuna B IpAMOYToOJILHOM sIMeE. JIOMaNIHETO
[oTenmmansHeIi Oapbep 3a/laHus
JlaGopaTopHas paGora Neq-10. 4,0 [ToaroroBka k IIpoBenenue
N3ydenue criekTpa aroMa BOJ0po/Ia n.p. [6.2] IKCIIEPUMEHTA,
00paboTKa ero
pe3yIbTaTOB,
yCTHOE
o0CyxIeHue
Pa6ora mo ocBoeHmIo 2 pa3zaena: 4,0 4,0 4,0 10,0
pedepar, 3cce (Tema)
pacuéTrHo-rpaduueckasi padora
(PTP)
KOHTPOJbHasi padoTa
HToro mo 2 pasmeny 4.0 4.0 4.0 10,0




IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIUKKATOPbI
AOCTHKCHHUS
KOMIIeTeHI U

Buabl yuednoii padors! (dac)

KonrakTHas paGora = - HaumenoBanue Peanuzanusa B | HammenoBanue
= g HCTIOJb3yeMBbIX paMKax pa3padoTaHHOTO
« N
e AKTHBHBIX U I[pakTudyeckoii | IJIEeKTPOHHOTO
HaumeHnoBaHnue pa3aesioB, TeM 2 $ =R Bug CPC P p
= e z | = 2l 3¢ HHTEPAKTHBHBIX MOATOTOBKH Kypca
L
= g = 5 E = § :- g o0pa3oBaTe/IbHBIX | (TPYAOEMKOCTh | (TPyAOEMKOCTH
S g .
o Tz = | = = TEXHOJIOT M I B yacax) B 4acax)
= < o S = =
= = @) ©
Pasnea 3. ®duzuka atomoB [HoaroroBka k
JEKIHSIM U
MPAKT. 3aHATUAM
[6.1]
Tema 3.1 DuHeprusi u BojHoBbie | 2,0 2,0 5,0
¢yHkuuu aroma Boaopoaa.
Pewmienne ypaBuenus llpénunrepa
JUTsL aToMa BOJIOPOIa.
DHEPreTUYeCcKuil CeKTp.
MexaHuueckuii 1 MarHUTHBIN
OO6cyxaeHne Ha
MOMEHT.
MPaKTUYECKUX
3aHATHSIX
OCHOBHBIX
Tema 3.2. Myabrumiernocrs | 2,0 2,0 5,0 IToaroroska x .
MOJIOKESHU N
CIIEKTPOB aTOMOB. JICKIHSIM 1
TEOPHH U METOJIOB
CrieKTphI MIETOYHBIX METAUIOB. MPAKT. 3aHIATUAM
pelIeHus 3a1a4 o
Crun. [6.1]
teme. [IpoBepka
: OMAIIIHETO
Tema 3.3. Atrom B MaruutHoMm nosie.| 2,0 2,0 5,0 A
3aIaHus
MHOr03/1eKTpOHHEIE aTOMBL. D dekT
3eemaHa
Tema 3.4. CamomnpousBoabHoe u | 2,0 50
BBIHYK/IEHHOE U3JIyYeHHe.
Jlazepsl. MonekyJisipHble CIEKTPbI
JlabopaTopHnas padora Ne 4-5 4,0 50 IoxroroBka IIposenenune
N3ydeHne aTOMHBIX CIIEKTPOB JIBYX- np. [6.2] JKCICPUMCHTA,
Y TPEXBAICHTHBIX DJIEMEHTOB 00paboTka ero
JlaGopaTopHas padora Ne 4-11 4,0 5,0 pe3yIbTaTOB,
KomnreroTepHoe MopennpoBaHue YCTHOE
a¢pdexra 3eemana. o0CyxIeHue.
PaGora mo ocsoenuio 3 pazgena: | 8,0 8,0 6,0 20,0

pedepar, 3cce (Tema)




ILmanupyemere Buanl yue6Hoii padoTh (4ac)
(KOHTpOJIMpPYeMbIe) KoHTakTHasi pa6oTa RPN HanmenoBanmue Peanmsanusi B | HanmmenoBanue
pe3yJIbTaThl & g HCIO0JIb3yeMBIX paMKax pa3padoTaHHOrO
. . 52 N
ocBoenus: koa YK; HauMeHoBanme pasieoB, Tem = 2 = =3 Bux CPC AKTHUBHBIX U IIpakTuyeckoii | DJIEKTPOHHOTO
OIIK; IIK u = e 2| = gEl8g e HMHTEePaKTHBHBIX NOATOTOBKH Kypca
HHANKKATOPBI g 825 = = § :- g 00pa3oBaTelbHBIX | (TPYA0EMKOCTH | (TPY/10eMKOCTh
JOCTU/KEHUS 2 SEg|3 % | = = TEeXHOJIOTH i B yacax) B yacax)
. = < - -% S = [
KOMIIeTCH M I = = Q ©
pacuérHo-rpadpuueckas padbora
(PI'P)
KOHTpOJIbHasA padoTa
Hroro no 3 paznery 8,0 6,0 6,0 30,0
Kypcosas pa6ora (KP)
Kypcogoii npoext (KII)
HUTOI'O 3A CEMECTP 17,0 17,0 17,0 53,0
HUTOI'O 3A KYPC 17,0 17,0 17 53,0




5 TEKYIIUM KOHTPOJIb YCIIEBAEMOCTHA n
ITPOMEXYTOYHAA ATTECTALIUA IO NUTOI'AM
OCBOEHUSA IMCLHUIIJIMHBI.

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

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 ¢ OLIEHKOI
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,
«HEYIIOBIIETBOPUTEIBHOY, JIN0O «3a4eT», KHE3aYET».



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

Kpurtepnu oneHnBanus pe3y1bTaTOB 00y4eHH

OneHka Ornenka Ornenka Ornenka
Kon u Kox n naumenosanue «HEYI0BJIETBOPHUTEIbLHO» «YIOBJIETBOPUTEILHO» / «xopomo» / «OTJIMYHO» /
HauMCHOBaHHUE HHIAUKATOPA NOCTHIKCHHUS / «He 3a4TEeHO «3a4TECHO» «3a4TCHO» «3a4TECHO»
KOMIIeTeHIIUH KOMIIeTeHIIUH 0-59% 60-74% 75-89% 90-100%
OT MaX peUTUHIOBOH OT MaX peUTUHIOBON OLIEHKH OT MaX peUTUHIOBOM OT MaX pEeUTUHIOBOM
OLICHKH KOHTPOJIS KOHTPOJIS OILICHKH KOHTPOJIS OLICHKH KOHTPOJISI
IIKC-1 HUIIKC-1.1. Uznoxenne yaeOGHOTO ®parmeHTapHsbIE, 3HaeT MaTepuan Ha Nmeer rmyOokue 3HAHUS
Crocoben K AHanm3upyeT U ONpeensieT Marepuana OeccHCTEMHOE, TIOBEPXHOCTHBIE 3HAHUS 110 JIOCTATOYHO XOPOIIEM BCETO MaTepuaia CTPYKTYpPbI
TpeboBaHNUS K ITapamMeTpam, HETIOJIHOE, HE YCBOCHBI METO/IaM MaTeMaTHIECKOTO YPOBHE; NPECTaBIISAET JIICLUIIIMHBL; OCBOWII
(bopmuposanmio MIPEABSBIISIEMBIE K OCHOBHBIC 3aKOHBI U ITPAaBUIIA aHaIM3a. OCHOBHBIC 3aJa91 HOBAIIUY JIEKIINOHHOTO
TCXHUYCCKHUX

TpeOoBaHUH U
3aJaHUH Ha
MIPOCKTHPOBAHKE
u
KOHCTPYHUPOBaHUE
OMOJOIHYECKUX
CHCTEM U
MEIUIMHCKUX
U3ICIUN.

pa3pabaTbIBacMbIM
OMOTEXHUYCCKUM CUCTEMaM U
MEIMIIUHCKUX H3CTHUIM C
YYETOM XapaKTEPUCTHK
OMOJIOTHUECKUX 00BEKTOB,
U3BECTHBIX
IKCIIEPUMEHTAIBHBIX U
TEOPETHYECKUX PE3YJIHTATOB.
HUIIKC-1.2.

Omnpenensiet, KOPPEKTUPYET U
000CHOBBIBAET TEXHUYECKOE
3aJlaHKe B YACTH MTPOCKTHO-
KOHCTPYKTOPCKUX
XapaKTePUCTHUK OJIOKOB U
Y3710B OMOTEXHUYECKHUX
CHCTEM M MEIMIIHHCKUX
HU3JICTHUH. .

o01elt (pU3UKU, HEIIOHUMAHUE
HX UCIIOJIb30BaHUs B PaMKax
MMOCTaBJICHHBIX IIEICH 1 3a1ad,
YTO MPEMATCTBYET YCBOCHHUIO
MOCIIEAYIONIETO MaTepuaia

N3noxeHne nory4eHHbIX
3HAHUI HETMOJHOE, OJHAKO
9TO HE MPENIATCTBYCT
YCBOGHHUIO MOCIEAYIOLIETO
Marepuaia. Jlonyckarrcs
OTJIeNIbHBIC CYIICCTBEHHBIE
OIIMOKH, UCIIPABIICHHBIE C
MIOMOIIBIO IpenoaBaTes.
3aTpynqHeHus pu
(hopMyITHpOBaHUU
pe3yabTaTOB U UX PELICHUI

npodeCCHOHATBHOM
JACATCIBbHOCTH, HMCCT
HaBBIK B IIOCTAHOBKHU
esneit u Beibopa
OIITUMAJIbBHBIX
croco0oB UX
JIOCTHKEHHUSL.

Kypca 1o CpaBHEHUIO C
yueOHOI TuTepaTypoi;
U3JI0KCHUE TTOTYUCHHBIX
3HAHUM TOJIHOE, CHCTEMHOC;
JIOMTYCKAKTCS SAUHUYHBIC
OIIMOKH, CAMOCTOSITEIILHO
HCIIPABIISIEMbBIE TIPH
cobecenoBaHNU




Tabnuna 7 — Kpurepun orieHUBaHUS
Ounenka KpuTtepuu onenuBaHus
OLICHKY «OTJIMYHO» 3aCIY>KUBACT CTY/ICHT, OCBOUBIINI 3HAHUS,
YMEHUS1, KOMIIETCHLIUU M TEOPETUUECKUN MaTeprai 0e3 mpoOemos;
BBITIOJTHUBIINHI BCE 33/1aHUsI, IPETyCMOTPEHHbIE y4eOHBIM IUTAHOM Ha
BBICOKOM Ka4€CTBEHHOM YPOBHE; MPAKTUYECKUE HABBIKU
podecCHOHATBHOT0 NPUMEHEHHSI OCBOCHHBIX 3HAHWH c(hOPMHUPOBAHBI.
Cpennuii ypoBeHb | OLIEHKY «XOPOLLIO» 3aCITyXHBAET CTYACHT, IPAKTHYECKH MOTHOCTHIO

Bricokuii ypoBeHb
«5»
(oTIMYHO)

«» OCBOUBIIHNI 3HAHUS, YMEHHUS, KOMIICTCHIINHA U TCOPCTHYCCKUIN
(xopor10) MaTepuai, yaeOHbIe 3aJaHus HE OICHEHBI MAaKCUMATbHBIM YHCIIOM
0a/I0B, B OCHOBHOM C(HOPMHPOBAT MPAKTUICCKHE HABBIKH.
[ToporoBsrii OIICHKY «Y/J0BJIETBOPUTEIbHO)» 3aCTy)KUBACT CTYACHT, YACTHUYHO C
YPOBEHB «3%» poOeslaMy OCBOMBIIUI 3HAHKS, YMCHHS, KOMIICTCHITUN H
(YAOBIETBOPUTENH | TEOPETUICCKUI MaTepuall, MHOTHE YIeOHBIC 3a/1aHus JTHO0 HE
HO) BBIIOJIHUII, 1100 OHU OLIEHEHBI YHCIIOM 0aI0B OJU3KUM K

MUHHMAaJIbHOMY, HEKOTOPBIE MPAKTHYECKNE HABBIKM HE C(HOPMUPOBAHBEI.
MuHUMaJIBHBIA | OLIEHKY «HEYJOBJIETBOPUTEIILHO» 3aCIIy’)KUBAET CTYIECHT, HE OCBOUBIIUI

YPOBEHB «2» 3HAHHMS, YMEHUS, KOMIIETCHIIMH U TEOPETUUECKHI MaTepual, yueOHbIe
(Hey1OBJIETBOPUTE | 3aJjaHUS HE BBHITIOJIHUII, TPAKTUYECKHE HABBIKA HE CHOPMUPOBAHBI.
JIbHO)

6 YYEBHO-METOJIUWYECKOE OBECIHEYEHHUE JUCHUITJIMHbBI

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 Yuebnas nureparypa, neyaTHble U3AaHUs OUOIMOTEYHOTO (POoHAA

Tabmuna 8 — [lepeuens yueOHOM UTEpaTyphI
Ne | HaumeHoBaHue yueOHO-METOAMYECKOTO 00CCIICUCHHUS
p_
na

1. Upomos, U. E.KBantoBas ¢wusuka. OcHoBHble 3akoHBl : [yueO.mocodue] / W.E.
Uponos. M.: BUHOM. JlaGoparopus 3Hanuii., 2021. — 256 c.

2. Casenne U.B. Kypc obmieii ¢usuku: B 3-x 1. T.3: KBanroBas onTuka. ATOMHas
¢uzuka. Ouszuka TBeproro tena. Pusznka aTOMHOTO sIpa U JIEMEHTapHBIX YacTHLL /
W.B. CasenbeB. 13- uzn., crep. CII6.: Jlans 2005. —320 ¢

1-3 3. . CuByxun /I.B. O6mmit kypc ¢usuku. Tom 5 4.l. AToMHas W sipepHas pM3UKa.
Yueonoe mocooue / JI.B. CuByxun. M.: DUIMATIIUT, 2018. — 426 ¢

4. Marsees A. H. Atomnas dusuka / A.H. Marsees. Usn.: OPAMT-Bocrok, 2007. —
432 c.

5. Ilmonbckuit 32.B. Atomuas ¢usuka.Tom 1./ O3.B.Ilnonbckuit. M3a.Jlanb.
2010—524c.

6.2 MeTtonueckre ykazaHus, pPEKOMEHIALNN U APYTHE MaTEPHAIIbI K 3aHATUAM

MeroauuecKkre yKa3aHus [0 BBITOJHEHHUIO Ja00paTOPHBIX pabOT MO AUCIMILUIAHE
dusnka BEUIOKEHBI B DJIEKTPOHHOM O0nbmuoreke https://library.nntu.ru/megapro/web:

YuebHO-MeTOoIMUecKoe TMocobue K JsaboparopHod pabore mo ¢uzmke Ne 3 - 1.
«OrmpeneneHue TEPBOro MOTCHIMANA BO30YXKACHHS aToMoB MertofgoMm DpaHka-
Iepria»


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

VYuebHo-MeToaruecKoe mocodue K aboparopHoit padote no ¢usuke Ne 4 - 2. «M3y4yenue
sBieHus hoTodddexrar
Y4eOHo-MeTou4eckoe mocodue k maboparopHoii padore mo ¢usuke Ne 4 - 5. «M3yuenue
aTOMHBIX CIIEKTPOB JIBYX- M TPEXBAICHTHBIX JJIEMEHTOBY
VYuaebHo-MeToanueckoe nocobue k gaboparopHoii padbote mo ¢usuke Ne 4 - 6. «Dddekr
Komnrona»
Y4eOHo-MeTouuecKoe mocoodue K 1adoparopHoit padore mo usuke Ne 4 - 10. «M3ydyeHne
CIIEKTpa aToMa BOJIOPOJIa
Y4eOHo-MeTOoUUEeCKOe TMMoco0ue K sabopaTopHoi pabore mo ¢usmke Ne 4 - 11,
«KomnbroTepHoe MoienupoBanue dpdexTa 3eeMaHa

7. ATH®OPMAIIMOHHOE OBECIIEYHEHHUE JUCHUIIJIMHBI

7.1. Ilepeuenn pecypcoB uHGOPMAIIMOHHO-TEIIEKOMMYHHUKAIIMOHHOH ceTh «HTepHeTY,
HEOOXOAUMBIX JIJIsl OCBOCHUS TUCIIMILIHHBI (MOTYJIs)

Pecypcel cuctemsl GenepaabHbIX 00pa30BaTENbHBIX MTOPTAIOB!
1. ®enepanbublii moprai. Poccuiickoe oopasosanue, http://www.edu.ru/
2. Poccuiickuit oOpa3oBartenbHbIi moptai, hitp://www.school.edu.ru/default.asp

Hayuno-texaunueckas oubnmorexa 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
bubnnorteka 351eKTpOHHBIX YUEOHUKOB
http://fdp.nntu.ru/xanxHAs-TIONKA/

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 — [1epedeHb 3MEKTPOHHBIX OMOINOTEYHBIX CUCTEM

Ne HaumeHnoBanue 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 PECYPCbI J1J1s1 UYHBAJINJAOB U JINIL C OB3

B Tabnume 10 ykazan mepedeHb 00pa3oBaTeNbHBIX PECYPCOB, HMEIONINX (OPMBI,
a/IalITUPOBAHHbIE K OTPAHUYCHUSM HX 370POBbS, a TAK)XKE CBEACHUS O HATMYUHU CIIEHUAIBHBIX
TEXHUYECKUX CPEJICTB 00Y4YEHUS KOJUIEKTUBHOTO U MHIUBUAYAIILHOIO NOJIb30BaHus. [Ipn
3aroJIHeHUH TaOIHUIIbI MOKET OBITH MCIIOJIb30BaHa HH(OpMAIHs, pa3MELIeHHAs B TIOpa3/elie
«JlocTymHas cpena» cnenuanuzupoBanHoro pazzena caiita HI'TY «Csenenus 06
o0pazoBarenpHOM opranu3amm» https://www.nntu.ru/sveden/accenv/

15



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/

Tabmuna 10 — O6pazoBaTenbHbIe pecypchl Ui MHBAIUAOB 1 jmil ¢ OB3
Ne Ilepeyenn 00pa3zoBaTeIbHBIX CaeleHHS 0 HAJTHYHHU CHEIHATBHBIX
pecypcoB, IPUCTOCOOTEHHBIX IJIsI TeXHUYECKHUX CPe/ICTB 00yYeHHsI
HCMOJIb30BAHNS HHBAJINIAMH H KOJUIEKTUBHOTO M HHAWBUYAJIbHOTO
aunnamu ¢ OB3 110JIb30BAHNUSA
1 OBC «KoHCynbTaHT CTy/IeHTa» 03BYYKa KHHT U yBeJIMUeHHE mpudra
CreHaIbHOe MOOWILHOE MTPUIIOKEHHUE -

SBbC «Jlanby»

CHUHTE3aTOp peuH, KOTOpI)IfI BOCIPOU3BOAUT
TCKCThI KHUI' U MCHIO HaBUTI'allUH

3 OBC «lOpaiiT»

BEpcHs 1A CJ'IaGOBI/IJJHIIII/IX

9. MATEPUHAJIBHO-TEXHUYECKOE OBECIIEYEHUWE, HEOBXO/JUMOE 1JIs1
OCYUIECTBJIEHUA OBPA3OBATEJIBHOI'O MNPOLHECCA o
JAUCHUIIVIMHE

Y4eOHbIC ayIUTOPHUH 1T MPOBEJICHUS 3aHATHUN 1O JUCIUILINHE, OCHAICHBI
000py/I0BaHNEM U TEXHUYECKHUMH CpPeICTBaMU 00yUeHUs
B tabnune 11 nepeuncneHsr:
— yd4eOHbIE ayqUTOPUU [ TPOBEACHHUS Y4YEOHBIX 3aHATHH, OCHAIllEHHBIE

000pYJIOBaHUEM U TEXHUUECKUMH CPEICTBAMH O0yUYCHHS;

— TIOMEUICHHS Il CaMOCTOSITEIIBHONH PAa0OTHl O0yYaIONIUXCS, KOTOPHIC JOJDKHBI
6I)ITI) OCHAIICHbI KOMHI)IOTepHOI\/JI TEXHUKOU C BO3MOKHOCTBIO IIOAKIHOYCHUA K
cetn «MHTEepHET» M OOECIEUEHUEM JIOCTYIA B JCKTPOHHYIO. WH(POPMAIMOHHO-
oOpazoBarenbhyto cpeny HI'TVY.

Tabnuna 11 — OcHaEeHHOCTh Ay TUTOPUM U TIOMEIIEHUHN I CAMOCTOSITEIBHONU PabOThI

CTYACHTOB 11O JUCIHHUIIIIMHC

n\n

HaunmenoBanue
cHenuadbHBIX*
NOMelIeHni U
NnoMeleHui 1
CaMOCTOSITEJILHOM
padoThI

OCHAIEHHOCTD CNENHAJILHBIX
NOMelIeHNii U MOMeIleHUH IS
CaMOCTOSITeIbHOI padoThI

IIporpammHoe odecneueHne

1) Ne 6245 yuyeOnas
ayIUTOPHUSI IS
MPOBEJICHUS 3aHATUI
JICKITHOHHOT'O U
CEMUHAPCKOr0 TUIIA,
TPYIIIOBBIX U

1. Hoyroyk Samsung NP300ESA-
SOHRU, monuTop 15 — 1 wr.

2. Oxpad — 1 mr.

3. MynsTumenuiiHbil mpoextop Epson
H428B — 1 .

4. Pabounx mecT crynenra - 136.

5. Pabounx mect mpenogasarens - 1.

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

Dr.Web (¢/u GMN9-DSLH-G4U1-
LWG6H ot 11.05.2023, 10 28.05.24)
P7 office( C/u 5260001439)

Adobe Acrobat Reader DC-Russian(

HHAMBHIyaIBHBIX Jlnst uHBanuaoB M i ¢ OB3: ITpopuerapsoe I10)
KOHCYJIbTalny, MEPEHOCHON PaMOKIIACC 7-zip (Coboanoe ITO, GNU LGPL)
TEKYLIErO0 KOHTPOJISL U Yandex Browser (csoGoauoe I10)
MIPOMEKYTOUHOMN

arrectaruy; (176,4
m?), r. Hinkanit
Hogsropon, Kazanckoe
o, 12
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2) Ne 6310 yueOnas
ayIUTOPHS ISt
MIPOBECHUS 3aHITUI
JIEKLIMOHHOTO U
CEMHHAPCKOTO THUIIA,
TPYNIIOBBIX U
WHAUBHUTyaJTbHBIX
KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIA U
MIPOMEKYTOUHOMN
arrecranuy; (104,7
M2), . Hikawmi
Hosropona, Kazanckoe
mL., 12

PaGouee mecto cTynenTa - 38

3) Ne 5217 yuebnas
ayAUTOPHUS IS
IIPOBEICHUS
mabopPaTOPHBIX
3aHATUH B
naboparopuu
«ATomHas puzHKa;
(43,3 m2), r. Hioxawmid
Hogsropona,yn.MunuHa,

WuTepakTHBHAS TaHETH;
CUOMHTHUISIHOHHBIM TaMMa-
CIIEKTPOMETP;

Kommnetotep HP Intel® Core™ i3-9100
CPU @ 3.60GHz 3.60 GHz 8 Gb -13
IIT.;

4. Paboyee MecTo cTyneHTa - 12

OC Windows 7 [IpodeccrnonanpHast
Service Pack 1, Microsoft 2009,
monmicka MSDN AA Developer
Original; Membership, ID: 700493608,
OeccpouHast;

[Iporpamma 00pabOTKH CIIEKTPOB
ramMa-u3nydeHus «'amma CI]
bazosasy;
WudopmanmoHHO-cripaBoyHas
nporpamma MCC «Hyknuoreka»

28

10. METOAMYECKHUE PEKOMEHJIAIIMN OBYYAIOLIUMCS IO OCBOEHHUIO
JUCIHHUIIVINHBI

10.1. OOmme METOIUYECKHEe PEKOMEHIAIUU IS OOYJAFOIIUXCS 110 OCBOSHUIO JUCIIUTUIMHEI,
o0Opa3oBaTeNbHbIe TEXHOJIOTUU

JIMcIMIuIMHA pearu3yeTcs IOCPEACTBOM ITPOBEACHNS KOHTAKTHOM PabOTHI C
oOydaromuMucs (BKJIOYas MPOBEIECHUE TEKYIIETO KOHTPOJIIS YCIIEBAEMOCTH ), CAMOCTOSITETTLHOM
paboThl 00Y4AIOIIKUXCS ¥ TPOMEKYTOUHOM aTTeCTallUu.

KonTakTHas paboTta: aynuTopHas, BHEAyJUTOPHAs, B TOM YHCJIE B SJICKTPOHHOM
nH(popManmoHHO-00pa3oBaTeNbHOM cpesie yHuBepcurera (nanee — SMOC).

HpI/I npenoaaBaH AU CHHUILINHBL «d)mm(a», HCIIOJIB3YHOTCA COBPCMCHHBIC
06pa3OBaTeHBHBIe TEXHOJIOTHH, ITO3BOJIAIOINNE ITOBBICUTH AKTUBHOCTE CTYACHTOB ITPH
OCBOCHHMH MaTepHalia Kypca ¥ IpeIoCTaBUTh UM BO3MOKHOCTh 3 (DEKTUBHO pean30BaTh
4achl CAMOCTOSITEIILHOM pabOTHI.

Ha nexmusix, mabopaTOpHBIX 3aHATUSX IPUBETCTBYIOTCS BOMPOCKHI U 00CYXKIEHUS,
HCIIOJIB3YCTCA J'II/I‘—IHOCTHO-OpI/IeHTI/IPOBaHHBII\/'I noaxoJ, TCXHOJIOTHUA pa6OTI)I B MaJIbIX I'pyIinax,
YTO TIO3BOJISIET CTYACHTAM MPOSBUTH Ce0sl, MONYYUTh HABBIKU CAMOCTOSTETFHOTO U3YUCHHSI
MaTepHuaa, BBIPOBHATh YPOBEHb 3HAHUI B IPYIIIIE.

Bce Bonpockl, BO3HUKIIIKE MPU CAMOCTOSITENILHOM paboTe Hal JOMAITHUM 3a/IaHueM
moApoOHO pazOuparoTcs Ha Ja0OPATOPHBIX 3aHATHAX U JICKIUAX. [[pOBOSTCS MHANBUTyaJIbHBIC
U TPYNIIIOBBIC KOHCYJIIbTAIUU C UCITIOJIB30BAHUCM, KaK BCTPCY CO CTYACHTAMU, TaK U
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI: YaT, SJIEKTPOHHast mouta, SKype, Zoom.

WNHnnuupyercs akTUBHOCTh CTYIEHTOB, TOOLIPSETCS 3aaHue JIIOOBIX BOIPOCOB 110
MaTepHaiy, IPaKTUKYeTCsl HHIUBUAYaTbHBIH OTBET Ha BOMPOCHI CTYACHTA, PEKOMEHIYIOTCS
MCTO/bI YCIICIIHOT'O CaAMOCTOATCIILHOTO YCBOCHHUA MaTCpUalia B 3aBUCUMOCTH OT YPOBHA Cro
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6a30B0iil moaroroBku. [IpuBIeKatOTCS HHTEPECYIONIMECS CTYACHTHI K HAITMCAHUIO
CaMOCTOSITENIbHBIX Pab0T, KOTOPHIE MOKHO JI0JIOKHUTh Ha HHCTUTYCKUX U BCEPOCCUNCKUX
HAYYHO-METOJIMYECKUX KOH(pEPEHIHIX

J171g OlleHKU 3HAHUI, YMEHH, HAaBBIKOB M YPOBHS C(OOPMHUPOBAHHOCTH KOMITETEHIIUN
npUMeHsieTCs: 0aJUIbHO-PEUTHHTOBAsi CUCTEMa KOHTPOJISI U OLIEHKU YCIIEBAEMOCTH CTYACHTOB B
IIpoLIeCcCe TEKYIIEro KOHTPOJIS.

[TpomesxyTouHas aTTecTanus IPOBOIUTCA B (hOpME IK3aMEHa C YUETOM TEKyIIen
YCII€BAEMOCTH.

Pe3yabTaTr 00yueHus1 cuutaercsi chopMHPOBAHHBIM HA MOBBIIIIEHHOM YPOBHE, €CITH
TEOPETUIECKOE COJIEPKaHNEe Kypca OCBOCHO MOHOCTHIO. [Ipu yCTHBIX cOOECeIOBaHUSAX CTYICHT
MCYEPITBIBAIOIIIE, ITOCIIEI0BATEIBHO, YETKO U JIOTUYECKH M3J1araeT yaeOHbINH MaTepHall; CBOOOTHO
CIIpaBJIsIeTCs C 3aJja4aMu, BOIPOCAMU U JPYTUMU BUJAMU 33JIaHUM, UCIIONB3YET B OTBETE
JOTIOTHUTEIILHBINA MaTepuai. Bee mpenycMoTpennbie paboyeit yueOHoM nporpaMMon 3a1aHus
BBITIOJTHEHBI B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMH, CTYJCHT CIIOCOOEH
AHAIM3UPOBATH MOJTYYCHHbBIE PE3YNIbTAThI, IPOSBIIAET CAMOCTOSITEILHOCTD IIPH BBIITOJIHEHUU
3aJaHHM.

Pe3yabTaT 00yuenus cuutaercs cpopMHPOBAHHBIM HA OPOrOBOM YPOBHE, €CIIU
TEOPETUIECKOE COJIEPKaHNEe Kypca OCBOCHO MOTHOCTRIO. [IpH yCTHBIX cOOECeIOBaHUSAX CTYICHT
MOCIIE0BATENbHO, YETKO U JIOTUYECKU CTPOMHO U3JaraeT y4eOHbIi MaTepHralt; CIpaBIIseTcs C
3a/1auaMu, BOIIPOCAMH M IPYTMMHU BUAAMU 33JJaHUM, TPEOYIOITUX MPUMEHEHHS 3HAHUI; BCE
pelyCMOTPEHHbIE paboyeil yueOHOM mporpaMMoi 3ajaHusl BBITIOJIHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSIMU, CTYJICHT CITIOCOOCH aHAJTU3UPOBATH MOJTYYECHHBIC PE3YIIbTaThI;
MIPOSIBJISIET CAMOCTOSATEILHOCTD IIPH BBIMOJTHEHUH 3aITaHUIA

Pe3yabTaT 00y4yeHHs1 CHUTAETCH HeC(POPMHUPOBAHHBIM, €CITU CTYJICHT TIPH
BBHITIOJTHEHHUH 33/IaHUN HE IEMOHCTPUPYET 3HAHHUH yueOHOro MaTepuana, 10mycKaeT OmnuOKH,
HEYBEPEHHO, C OOJIBIIMMHU 3aTPYAHCHUSIMHU BBITIOJHSET 3aJJaHus1, HE IEMOHCTPUPYET
HEOOXOUMBIX YMEHUH, Ka4eCTBO BBIITOJIHEHHBIX 3a/laHU HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHMSIM, KaYE€CTBO X BBIMOJIHEHUS OIICHEHO YHCIIOM 0alIOB HUXKE TPEX IO OLIEHOYHOM
CHUCTEME, YTO COOTBETCTBYET IOOPOTOBOMY YPOBHIO.

10.2. Metoauueckue yKazaHus Ui 3aHATUHN JIEKIIMOHHOTO TUIIA

JIeKMOHHBIN KypC MpeAnoaraeT CUICTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX
BOIIPOCOB TEMaTHYECKOI0 Tu1aHa. B Xx0/1e TEeKIIMOHHBIX 3aHATHI pacKpbIBatOTCs 0a30BbIe
BOIPOCHI B paMKax KakJoi TeMbl Aucuuiiiuasel (Tabnuma 4) . O603HavaoTCsl KI0YEeBbIE
aCIIEeKThI TEM M aKLIEHTHPYETCs] BHUMaHUI Ha HanOoJee CII0KHBIX M BaYKHBIX MOJIOKEHHX
M3y4aeMoro Marepuaia. Marepuainsl JEKIUN ABJISIOTCS OMOPHOW OCHOBOM JIJIsI MOJTOTOBKH
00yJaromuxcst K MpakKTUYECKUM 3aHATUSAM / 1a00paTOpPHBIM paboTaM U BBIIOJIHEHUS 3aaHUI
CaMOCTOSITENIbHOM paboThI, a TAKXKE K MEPONPUATHUSAM TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH U
IIPOMEXYTOUHOM aTTECTALIMM 110 TUCLUIUIMHE.

B xoJ1e TeKIIMOHHBIX 3aHATUH PEKOMEHAYETCS] BECTH KOHCIIEKTUPOBaHHUE y4eOHOTr0
MaTepuaia.

10.3. Meronuueckue yka3aHus IO OCBOCHUIO JUCHUIUIMHBI Ha TaO0paTOpHBIX padoTax

[ToaroToBky K Kaxkmou 1abopaTopHOi pabOTe CTYIEHT AOKEH HA4aTh C 03HAKOMIICHHS
C TUIAHOM 3aHATH, KOTOPBIM OTpa)kaeT coep KaHKe MpeIoKeHHOU TeMbl. Kaxnas
BBINOJIHEHHAs paboTa ¢ 0OPMIICHHBIM OTYETOM TOJUICKUT 3aIIUTE y MpernogaBaTes.

[Tpu oueHnBaHNM 1a00PATOPHBIX PaOOT YUUTHIBACTCS CIEIyIOIIee:
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— Kad€CTBO BbIIIOJTHCHUA BKCHepI/IMeHTaJIBHO'HpaKTH‘IGCKOﬁ qacTu paGOTBI n CTCIICHBb
COOTBETCTBUSI PE3YJIbTATOB PA0OTHI 33JaHHBIM TPEOOBAHUSIM;

— KaudecTBO oopMiIeHHUsI OTYETa IO paboTe;

— Ka4YCCTBO YCTHBIX OTBCTOB Ha KOHTPOJIbHBIC BOIIPOCHI ITPH 3aIIUTC paGOTbI.

10.4. Meroanueckue yka3zaHus 110 CAMOCTOATENIbHON paboTe 00yJaronuxcs

CamocrodrenbHas paboTa 06ecreunBaeT MOAr0TOBKY 00yUaromerocs K ayJJuTOPHBIM
3aHATHUAM U MEPONPUATUAM TEKYILIETO KOHTPOJISI U IPOMEXYTOUHOM aTTecTally 10 U3y4aeMoi
JTUCHUTUTMHE. Pe3ynbTaThl 3TOH MOATOTOBKY MPOSBIISIOTCS B aKTUBHOCTH 00y4alonerocs Ha
3aHATUAX U B KQUECTBE BBIMOJIHEHHBIX MPAKTUYECKUX 33aJJaHUI, OTYETOB IO J1a00paTOPHBIM
pabotam u apyrux (Gopm TeKyiero KOHTPOJIs.

[Ipu BBITIONIHEHUH 3aJ]aHUI CAMOCTOSITENBHON PabOTHI peKOMEHAYETCs MPOopadoTKa
MaTEpHUAJIOB JIEKIIUH 110 Ka)K10M IPONUIEHHOM TEME, a TAKKE U3YYEHHE PEKOMEHIyEMOM
JIUTEepaTypsl, IpeacTaBieHHo B Pazaede 6.

B nporiecce camocTosTeNnsHON PaOOTHI IPU U3YYCHUH AUCIUTUIMHBI CTYIEHTHI MOTYT
yepe3 nH(HOPMAaLMOHHO-TEIEKOMMYHUKAITMOHHYIO ceTh «IHTepHEeT» BOCIOIB30BaThCS
pecypcamu 3JIeKTPOHHOM HH(pOpMaIMOHHO-00pa3oBaTebHOM cpepl yauBepcuteta (QUOC) n
aneKTpoHHOU 6ubnnoreynoi cucremsl (ObC), rae B 3MEKTPOHHOM BHUJIE€ Pa3MEIleHbl yUeOHbIE U
y4eOHO-METOIUYECKHE MaTEePHUaIIbI.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUA JUCHUITJIMHBI

11.1. TumoBble KOHTPOJBbHBIE 33JaHUS WIM WHbIE MaTepualibl, HEOOXOAMMBIE Ul OLIEHKH
3HaHWH, yMEHUH, HABBIKOB U (MJIN) OIBITA B XOJI€ TEKYLIET0 KOHTPOJIS yCIIEBAEMOCTH

Jl7ig Tekymero KOHTPOJIS 3HAHUM CTYIEHTOB M0 AUCHUTUIMHE TPOBOAUTCS
KOMILJIEKCHASl OLIeHKA 3HAHMIA, BKITFOUAIOIAs:
— TPOBEACHHUE KOHTPOJIbHBIX PaboT;
— OTYeT 10 JIA0OPaTOPHBIM padboTam;
— TECTHPOBAHHE I10 PA3IMYHBIM pa3fesiaM Kypca;
— 9K3aMeH.

11.1.1. TunoBele 3agaHus Uis 1TaOOPATOPHBIX paboOT
Tumossie 3a1anus 1715 Ta0OPAaTOPHBIX PadOT MPUBEACHBI B yUeOHO-METOINIECKUX
oCOOUSIX MO MPOBEACHUIO JIAOOPATOPHBIX paboT.

11.1.2. TunoBbIe BOMPOCHI TSI TPOMEKYTOYHOM aTTecTalliu B (hopMme 3aueTa

BOHpOCLI K 3a4€eTy

1. ®ororddexr. DxcnepuMeHTalbHBIE 3akoHOMepHOCTH (oTodhdekra. OOBscHEHUE
dotorddekra. YpaBHeHHe DUHIITEITHA.

2. DOTOHBI. DKCIEpUMEHTAILHOE MOATBEPXKIECHHE Teopuu (OTOHOB. XapaKTEPUCTUKH

(GhOTOHOB.

Dddext Komnrona. Komnronockoe cmenienne. OT 4ero oHO 3aBUCUT?

4. Paccesnne anbda-uactui. Snepras moxens aroma. Iloctynater bopa. OmbiTr ®@panka-
I'epna.

5. BopoBckoe ycioBue KBaHTOBaHUS. DieMeHTapHasi OOpOBCKasi TeOpUs aTOMa BOJOPOJa.
DHeprusi aToMa BOJI0po/ia.

6. BonHoBBIe cBOMcTBa yactuil. [ umoresa ne-bpoiinsa. KopmyckynsipHO-BOTHOBOM Ayaau3M.
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[Tpuniun HeonpenenenHocTH. CooTHOLIEHUE HeonpeaeneHHocTel [aiizenoepra.

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

9. YacTtuuma B OogHOMEpHOW mMoTeHIHanbHON siMe. lloTeHumanbublii O6apbep. TyHHENbHBIH
¢ dexr.

10. Ypasuenue Llp&aunrepa aisi KBAaHTOBOTO OCHHIUIATOpPA. DPU3NYSCKUI CMBICI YaCTOTHI
KBaHTOBOT'O OCLIJIJISITOPA.

11. YpaBuenue Illpenunrepa nns atoma Bojopoja. KBaHTOBaHME SHEPrMM U MOMEHTa
umnyiabsca. BoaHoBas ¢pyHkuusa atoma Bonopoaa. Ksanrosele uncna. Paznuune noHstus
MOMEHT UMITYJIbCA B KJIACCUUYECKON U KBAHTOBOW MEXAHUKE.

12. CrexTpbl IIEIOYHBIX MeTauioB. MysbTHILIETHOCTh crekTpoB. CrnuH. EcTtecTBeHHOE
pacIlleIUIEHUE DSHEPreTU4eCKUX CreKkTpoB. CBs3b MYJIBTUIUIETHOCTH CO CTPOEHUEM
aToma.

13. Pe3ynpTHpyrOmMiA MEXaHHWYECKUH MOMEHT MHOTO3JeKTpoHHOro aroma. CnuH-
opbuTanbHOe B3auMoieiicTBre. KBaHTOBBIE UKCIa MHOTOAJIEKTPOHHBIX aTOMOB.

14. BoipoxaeHHble cocTOAHUS aTOMOB. KpaTHOCTB BeIpokaeHUs. CHATHE BBIPOKIACHHUSL.

15. [lpunnun [aynu. PacnpeneneHue 31eKTPOHOB O HEPreTUYecKuM ypoBHAM. O60I0uKa
u nogo0osiouka. Ilepuoauueckas cuctema 3J1€MEHTOB.

16. TopMo3HOE U XapaKTEPUCTHUECKOE PEHTreHOBCKoe wu3mydeHue. OmnTuueckue u
PEHTIE€HOBCKHE CIIEKTPBI.

17. MarautHbplii MOMEHT aToMa. [ upoMarauTHbie oTHOIIeHHA. DakTop JlaHze.

18. Atom B MarauTHOM T0JIe. D dekT 3eemana.

19. Dueprust Monexynbl. MoleKyIspHbIe CIIEKTPHI.

20. BeinyxnenHoe nsnmydenue. Jlazeps.

o

11.1.3. TunoBblie TeCTOBBIE 3aJaHUS [JIS1 TEKYIIET0 KOHTPOJIS

V3KHil My40K PEHTIeHOBCKUX Jydeid magaer Ha MoHokpuctaiul NaCl. Haumenbimmii yrox
CKOJIb)KEHHUS, IIPU KOTOPOM €IIe HaONI0JaeTcs 3€pKalbHOE OTPAXKEHHE OT CHCTEMbI

. 0
KPHCTAJUTHYECKNX TIOCKOCTEH ¢ MEXILIOCKOCTHBIM paccrosaieM d = 0,28nm, pasen oL =4,1".

KaxoBo HanpsikeHne Ha peHTTeHOBCKOM TpyOKke?
JIo Kakoro MakCMMaJIbHOTO TMOTEHIMAaNa 3apsauTcs YAAJICHHbIM OT OPYrux Tel MEeAHBIM Iapuk

TIpH 06 Ty4eHNH €T0 YIEKTPOMATHUTHBIM M3Iy4eHHeM C ATHHOH BOTHBI A = 140mu.
OcCHOBBIBasCh Ha TOM, YTO PHEPrus MOHM3aIMU atoma Bojpopona E; = 13,6 2B, onpenenuts B
AJEKTPOH-BOJIbTaX SHEPTUIO0 (POTOHA, COOTBETCTBYIOIIYIO CaMOM JJIMHHOBOJIHOBOM JIMHUU CEPUU
bansmepa.

MoOHO3HEpPreTHYeCKnid IMMy4O0K HEUTPOHOB, MOJYyYaeMbIN B pe3yJbTaTe AJIEPHON PEaKLUH, MMagaeT
Ha Kpuctamun ¢ nepuogoM 0=0,15xm. Omnpenenutb CKOpPOCTh HEHTPOHOB, €CIH OpErrOBCKOE
OTpakeHHe MepBOro MOPS/KA HAOTIOAAETCS, KOT/Ia YoM CKOTbkeHHs =30°.

Hcronb3yss COOTHOILIEHHE HEONPEAEICHHOCTEH, OLICHUTh MHUHHUMAIBHYI0 KHHETHUYECKYIO

SHEPTHIO HYKJIOHA B aTOMHOM sizipe. Pasmep agpa R =10 Pem

Onpenennth, NMpU KakoW IIMPUHE OJHOMEPHOM HPSIMOYIOJbHOM <«IIOTEHIHAIBHOM SMBD» C
0ECKOHEYHO BBICOKMMU «CTEHKAMU» JUCKPETHOCTb 3JHEPreTHMYECKOro CIIEKTpa 3JIEKTPOHA
CpPaBHMMA C €r0 CpPeIHEW KMHETUYECKON sHEpruen mpu temneparype T

Brinucats CIICKTpAJILHBIC 0003HaYCHHS TCPMOB aTOMa BOAOPOAA, 3JICKTPOH KOTOPOTIO HAXOAUTCA

B COCTOSIHHU C TJIaBHBEIM KBAaHTOBBIM YHCIIOM N=3.

PernameHT npoBeaeHns TEKyero KOHTPoJisi B popmMe KOMIIBIOTEPHOI0
TeCTUPOBAHUS

Koui-Bo 3ananmii B 6anke Kox-Bo 3anannii, ‘ Bpems Ha
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BOIPOCOB npexbABIseMbIX TeCTHPOBaHMeE,
CTY/IeHTY MHH.

He MeHee 120 uin yka3bpIBaroT
KOHKPETHOE KOJIMYECTBO 30 30
TECTOBBIX 3aJaHUH

[TonmHbIi GOHI OIIEHOYHBIX CPEICTB ISl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu B
(opMe KOMIIBIOTEPHOI'O TECTUPOBAHMSI pa3MelleH B OaHKE BOIIPOCOB JAHHOI'O Kypca
muciuruiael B CZ1O e-Learning.

B xozxe noaroToBkH K TEKyLeMy KOHTPOJIIO 00y4arOIIMMCs IPEAOCTABIACTCS
BO3MOKHOCTb IIPOMTH TECT CaMONPOBEPKH. TeCT I CaMONIPOBEPKHU 110 TUCLIUILUIMHE Pa3MEILEH
B CJ10 e-Learning HI'TY B cBOOOAHOM ISt CTYJCHTOB JIOCTYIIE.
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