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1 IIEJIM M 3AJIAYM OCBOEHMS IV CHUIIIAHBI

1.1 Ilenb ocBOEHUS AUCIMIJINHBI:

Iesbro 0CBOEHMSI JUCLMIUIMHBI ABJISETCA U3ydeHHe (PyHIaMEeHTaIbHbIX 3aKOHOB (PU3MKH aTOMa,
3HaHUE KOTOPBIX HE0OXOAUMO B OYyAyIeM IpY IOCTAHOBKE U pEIIEHUH MPO(EeCCHOHATBHBIX 3a/1a4,
a Takxke JUIsl po(eCCUOHAILHOTO ¥ IMYHOCTHOTO PA3BUTHS.

1.2 3agayu ocBOeHHUS AUCUMIIIMHBI (MOAYJis):
— TEOpPETUYECKOE U3y4YeHHE QYyHIAMEHTAIBHBIX (PU3MYECKUX 3aKOHOB;
— OCBOGHHME METOJMK H3MEpPEeHUH H O0OpabOTKM HX pe3yJbTaTOB B Ja0OpaTOpUIX
(hU3UIECKOTO TPAKTUKYMA;

— yMEHHE TPHUMEHSATh 3aKOHbl AaTOMHOW (U3WKM TpU peleHHH (U3NYECKUX U
OO0IIENH)KEHEPHBIX 3a/1a4.

2 MECTO JUCHOMILIMHBI B CTPYKTYPE OBPA3OBATEJIBLHOHN
ITPOI'PAMMBbI

YyeOHas qucnuiuinHa «(QU3MKa CreraibHas (aToMHas )» BKIIOUEHA B 0053aTeIbHBIN
nepeyeHb JUCUUIUINH B paMKax BapuatuBHo# yactu bioka b1.B (b1.B.O/1.9), ycranoBnenHoro
@I'OC BO, u sBisercst 00s13aTenbHOM 1715 Beex npoduieid Hanpasienus moarorosku 12.03.04.

Jucnunnuna 6a3upyercs Ha U3YYCHUU CIIEAYIOIUX TUCIUILIMH: 00mas ¢pusnka,
MaTeMaTUYeCKuil aHan3, OOBIKHOBEHHbIE Au((epeHIInanbHble YpaBHEHUS, MATEMAaTUUYECKUE
MeTObl MOACIUpOBaHUs (pu3nyeckux mpoueccos B HHP.

Jucnuninna «®Pu3nka crieruanbHas (AaTOMHas)» SBISETCS OCHOBOIIOJIATAOIIeH IS
M3yUYEHHS CIEeTyIOIUX AUCUUILINH: siepHas ¢pusnka, Panuanuonnas 6uonorus, MeaummuHcKas
¢duszuka.

3 KOMNOETEHLUY OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUS JUCUMIIIUHBI (MOIYJISI)*

Tabmuma 1 — ®opmupoBaHre KOMIETEHIIUN JUCITUTUTHHAM

CeMecTpsl, (POPMHUPOBAHUS TUCIIUTLTHHBI

Hammenosanue Komnerentim 6epyrcs u3 Y4eOHOTO 1IaHa mo
JUCLHUILIAH, (OPMHUPYIOIINX HaIpaBJICHUIO TIOATOTOBKH OaKaiaBpa
KOMIICTCHIIUIO /crienanycTa/MarucTpay
COBMECTHO 1 2 3 4 5 6 7 8

Buoxumus IIKC-1

Buoguzuueckue ocnoswl scusvix cucmemlIKC-1

buomexnuueckue cucmemvl MeOUYUHCKO20
nasnavenus IIKC-1

Aoepnas ¢uzuxa IIKC-1

Cucmemnwiii ananus IIKC-1

Texnuueckue memoovbl OUASHOCUYECKUX
uccneoosanuil u nevebnwvix sosoevcmeuti [IKC-1

Paouayuonnas ouonocus INKC-1

Anamomus [TKC-1

Meouyunckas ¢usuxa [IKC-1

IIpoexmuo-xoncmpykmopckasn npakmuka [1KC-1

Iloozomoeka k npoyedype 3aujumul U 3auWuUma
8bINYCKHOU Keanuguxayuonrou pabomwi. [IKC-1




NEPEYEHD INTAHUPYEMBIX PE3VYJIbTATOB OBYUEHUA 110 JUCHUIUIMHE, COOTHECEHHbBIX C INTAHUPYEMbBIMU
PE3VJIbLTATAMU OCBOEHMNA OII

Tabnuna 2 — [lepeueHs TUIAHUPYEMBIX PE3yIbTATOB O0YUICHHUS M0 TUCIUIUITMHE, COOTHECCHHBIX C TUIAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHHS

Koa n HamumeHoBaHu

OueHoYyHbIE CPpeACTBA

Konx u HanmeHoBaHue UHUKATOpa .
Iliianupyemble pe3yJbTaThl 00y4eHHs! 110 JHCHUILIMHE Texkyuiero IIpomexyTounoi
KOMIeTeHIINN AOCTHKEHUST
KOHTPOJISt aTTecTauuu
KOMIIETeHIINH
OcBoenue AuCHMIIMHBI MpHYacTHO K T® A/02.6 npoexkTHpoBanne OUOTeXHU4YecKHX cucteM n TexHoqaoruii (IIC 26.014
Pa3pa60TKa, COrnpoBO>XXA4E€HNne N MHTerpaLns TeEXHOJIOrM4YECKHNX rnpoLeccos 1 npomn3BoAcCTB B
obs1acTn 6MOTEXHNYECKNX CUCTEM N TEXHOJIOIMH)
IKC-1 HIIKC-1.1. 3HaTh. OCHOBHEIE YmMers: pemtats THnoBsle | Baagers: meTonamu OO6cyxaeHne Bomnpocs! ans
CrocobeH AHanmusupyer u dusmueckue 3aJ1a4M 110 KypCy npoBeeHUs GU3HYECKUX | pelIeHuit 3a1ay, YCTHOTO
(OpMUPOBaHUIO omnpenenser SBJICHHS aTOMHOM (H3UKH, U3MEpeHH, MeTOIaMU BBIOPAaHHBIX cobecenoBaHMs:
s (V)
TEXHUECKHX § TpeOOBaHU K byHIAMeHTATBHEIC UCTIONB3YS METOJIBI KOPPEKTHOH OLeHKH MPOU3BOJIEHBIM ounnetsr (25
TpeOOBaHMUIT M 3alaHKil | mapaMeTpam, OHSITHSL. 3AKOHBL I MaTeMaTH4eCKOro MOTPEIIHOCTEH IpH obpa3zom u3 OnIIeToB)
Ha NPOEKTUPOBAHHE U NpeIbsBISIEMbIE K co ’ aHaJIN3a, UCTIOIb30BATh IPOBEJICHUN pa3paboTaHHOTO
Teopuu
KOHCTPYHUPOBaHHE pa3pabaTbIBaeMbIM p . OCHOBHBIE 3aKOHBI ¢bu3nIecKoro HaKeTa.
OMOJIOTHUECKHMX CHUCTEM OMOTEXHUYECKUM KJIaCCHICCKON 1 €CTCCTBCHHOHAYYHBIX OKCIICPUMCEHTA,
Y MEIULUHCKUX CHCTEMAM U COBPEMCHHOU JIUACLUIUIVH B AITOPUTMAMHM
U3JIEIUH. MEJULIMHCKUX $uzukw, npodeccuoHaTbHOM CTaTUCTUYECKOI
U3JIENHSM C YYeTOM | COBPEMEHHOE JeATENEHOCTH, 00pabOTKU pe3yIbTaTOB
XapaKTePUCTUK COCTOSIHHE HCIIOB30BAaTh (bu3nIecKoro
OUOOTMYECKUX UCCIIEOBAHUM B COBPEMCHHYIO 9KCIIEPUMEHTA,
00OBEKTOB, 0GIIACTH ATOMHOIA BBIYHCIIUTENBHYIO 0asy npUeMaMH U HaBbIKAMH
W3BECTHBIX (DH3MKH, OCHOBHBIE 115t 00pabOTKH peLIeHns] KOHKPETHBIX
IKCIIEPHUMEHTAIIBHBIX pe3yJIbTaTOB 3aj1a4 U3 Pa3HbIX
XapaKTEPUCTUKH "
U TEOPETHIECKHUX ¢busnyeckoro obuacreit hu3uKH.
W3MEPUTEIIBHBIX
Pe3yIbTaToB. 9KCIIEPUMEHTA,
HIIKC-1.2. PUOOPOB U MPOYEro OIICHUBATH CTEIICHb
Ompenenser, 0bopynoBaHus JIOCTOBEPHOCTH
KOPPEKTUPYET U (usnueckoi pe3ynbpTaToB,
000CHOBBIBACT nabopaTopuu TIOJIyY€HHBIX C IIOMOUIBIO
TEXHHYECKOE 9KCTIEPUMEHTAIBHBIX HIIN
3a/IaHUE B YaCTH TEOPETUYECKUX METOJIOB
MPOEKTHO- HCCIIeI0BAHUIT

KOHCTPYKTOPCKHX




XapaKTEPUCTHK
OJIOKOB U y37I0B
OMOTEXHUYECKHUX
CHCTEM U
MEIUIINHCKHUX
U3JIETINH.




4 CTPYKTYPA U COAEPKAHUE JUCIUIIINHBI

4.1 PacnpeneneHue Tpya0EMKOCTH TUCIMIUIMHBI IO BHIaM padoT IO ceEMecTpam

OO6mast TpyA0EMKOCTh AUCHUILIMHBI cocTaBisieT 3 3a4.ea. 108 waca, pacnpenenenue
9acoB 10 BUJIaM padoT 110 CeMeCTpaM MPEeACTaBICHO B TadiuIe 3.

Ta6mmma 3 — Pacnpenenenue Tpya0€MKOCTH JUCIMILUIMHBI IO BUAAM padoT IO ceMecTpam

TpynoémkocThb B yac

Buj yueOHoi1 padoThI Bcero
yac.
®opMaTt U3yuyeHH s JUCIUIIHHBI C HCIIOJIb30BaHUEM
3JIEMEHTOB JICKTPOHHOTO
oOyueHus

OO6mas Tpy106MKOCTh JUCIUTUINHBI TI0 Y4eOHOMY IIJIaHy 108
1. KonrakTHas pa6ora: 55
1.1. AynutopHasi paboTa, B TOM 4HcJIe: ol
3aHATHUS JeKIMOHHOTO THHa (JI) 17
3ansTus ceMunapckoro tuna (I13-cemunapsl, mpaxT. 3aHATUS U JIP) 17
naboparopusie padbots (JIP) 17
1.2.BHeayiuTopHas, B TOM YHcJe 4
KypcoBas pabdota (mpoekt) (KP/KII) (koHcynbranus, 3amura)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU 0 TUCIUTUIHE 2
KOHTaKTHas paboTa Ha npomMexyTouyHoM KoHTpose (KPA) 2
2. CamocTrosiTesabHas padora (CPC) 53

pedepar/acce (MMOAroTOBKA)

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

KOHTpOJIbHAsI paboTa

kypcoBas pabota/mpoekT (KP/KII) (moaroroska)

CaMOCTOSITENIbHOE U3yYeHHE Pa3JIeoB, CAaMOIIOATOTOBKA
(mpopaboTka ¥ MOBTOPEHHE JEKIIMOHHOTO MaTepraia U MaTepuania
y4eOHUKOB M yu4eOHbIX TOCOOUH1, MOrOTOBKA K J1a00paTOpHBIM U
MPAKTUYECKUM 3aHSATHSIM, KOJUIOKBHYM U T.1I.)

35

ITonroToBka K 9K3aMeHy (KOHTPOJIb)

ITonroroBka K 3a4€Ty(KOHTPOJIb) 18




4.2 CopeprkaHue TUCHMIUIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM

Tabmuna 4.1 — ConepkaHue AUCIUTLINHBI, CTPYKTYPUPOBAHHOE MO TeMaM JJIs CTYJIEHTOB OYHOTO O0yUeHUs

IInannpyemsie Buael yueonoii padorsl (4ac)
(KOHTpOJIMpYyeMble) KouTakTHas pa6oTa PN HaumeHnoBanue Peanuzaumsa B | HaumeHnoBanue
pe3yabTaThI 2 E HCMOJIB3YyeMbIX pamkax pa3padoTaHHOTO
OCB(();i;lll/Il(ﬂ.! lf[cloc;:l YK; HaHMEHOBAHHE PA3IEIOB, TeM = 2 E E 3 Bux CPC AKTHBHBIX H IpakTuyeckoii | JJIEKTPOHHOTO
H u = S . E = = S e 2 HHTEPAKTUBHBIX MOATOTOBKH Kypca
HHANKKATOPBI g § Z3|E = 9 :- E o0pa3oBaTelbHBIX | (TPYA0EMKOCTH | (TPY/10€MKOCTh
AOCTHKEHUs. = = = g8 < ; = = TEeXHOJIOTHii B Yacax) B Yacax)
KOMIIETEHIMi = = O ©
5 cemecTp
OIIK-1 Pasnea 1. KopnyckoJisipHO-BOJIHOBOM 1yaJIu3m
HOIIK-1.1
UOIIK-1-2. Tema 1.1KBaHTOBBIE CBOMiCcTBa 2,0 2,0 2,0
3J1eKTPOMATHHTHOTO M3JIy4eHUs O06cyxneHne Ha
TemnoBoe uznydenue. Poroaddexr. MPaKTHYECKUX
TopMo3HOE pEeHTIeHOBCKOE 3aHATHAX
H3JTy4CHHUC. OCHOBHBIX
Ioxroroska x o
TIOJIOKESHHI
Tema 1.2ATom Pe3epdopna- Bopa. | 1,0 2,0 2,0 JICKIHAM | TEOPHH U METOJIOB
Snepnas Monenb atoMa. ITocTynaTsl TPAKT3AMATIAM | o termst 3a1a4 TI0
Bbopa. Onbitel @panka — 'epua.. [6.1] teme. IIpoBepka
JIOMaIlHEero
Tema 1.3 BostHOBBIE cBOliCTBa 2,0 1,0 2,0 3amaHus
yacruil,.
T'unoresa ne-bpoins. [puHuun
HEOIPE/ICICHHOCTH
JlaGopaTopHas padoTa Ne4-2 2,0 2,0 IMoaroToska K
U3yuenwe sisnenns Gorosddexra. 1.p.[6.2] IposeseHue
JlaGopaTopHas padora Ne 3-1 3,0 2,5 [Toaroroeka K SKCIIEPUMEHTA,
Omnpeenenue nepBoro MOTEHIMANA 1.p[6.2]. 06paboTKa ero
BO30YK/ICHHSI aTOMOB METOJIOM Pe3yIIbTaToB,
®panka-I'epna yCTHOE
JlabopaTopHnas padora Ne 4-6 2,0 2,5 IoxroroBka k o6CyKIeH e
Oddext Komnrona 1.p[1.2].
Padora mo ocoenmio 1 pazena: 5,0 7,0 5,0 13,0
pedepar, 3cce (Tema)




IInanupyemsbie

Buabl yuednoii padors! (dac)

(KOHTpOJIMPYyeMBIE) KoHTakTHasi pa6oTa RPN HaumeHnoBanue Peanuzanmus B | HammeHnoBanme
pe3yabTaThl & g HCTOJIb3yeMBbIX paMKax pa3padoTaHHOTO
« N
ocBoenms: koa YK; L = AKTHUBHBIX U IIpakTHyeckoil | IIeKTPOHHOIO
a ’ HaumeHnoBaHnue pa3aesioB, TeM = $ =R Bupg CPC p p
OIIK; IIK u = e 2| = gl 8¢ e HHTEePAKTHBHBIX NOATOTOBKH Kypca
HHIHKKATOPBI g g % 5 E S g § :- 3 o0pa3oBaTe/ibHBIX | (TPY10eMKOCTb | (TPYI0eMKOCTb
S e N
JAOCTHIKEHUSI = S = S8 - = E TEeXHOJIOT Hii B Yacax) B Yacax)
KOMIIeTeH mii = = 2o @
pacuérHo-rpadguyeckas padora
(PT'P)
KOHTPOJIbHasA padoTa
Hroro no 1 paznery 5,0 7,0 5,0 13,0
Pazgen 2. YpaBuenue llIpénunrepa. KBantoBanue OOcyxneHue Ha
NPaKTUYCCKUX
Tema 2.1. KBanroBanue. 2,0 2,0 50 3aHATHAX
BonnoBas pyHkuus. YpaBHeHue OCHOBHBIX
. bynxn p IToxnroroska x N
Ipénmarepa TTOJIOKCHAN
JEKISIMA 1
— TEOPHH U METOJIOB
Tema 2.2. Peienue YpaBHeHHs 2,0 2,0 50 [6.1] ' pelieHus 3a1ad 1no
Il pénunrepa. ' teMe. [IpoBepka
Yactuna B IpAMOYToOJILHOM sIMeE. JIOMaNIHETO
[oTenmmansHeIi Oapbep 3aJaHus
JlaGopaTopHas paGora Neq-10. 4,0 [ToaroroBka k IIpoBenenue
N3ydenue criekTpa aroMa BOJ0po/Ia n.p. [6.2] 9KCIIEPUMEHTA,
00paboTKa ero
pe3yIbTaTOB,
YCTHOE
o0Cyx/IeHue
Pabora mo ocBoeHmio 2 pa3zaena: 4,0 4,0 4,0 10,0
pedepar, 3cce (Tema)
pacuéTrHo-rpaduueckasi padora
(PTP)
KOHTPOJbHasi padoTa
HToro mo 2 pasmeiry 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)

< HaumenoBanue Peanuzanusa B | HammenoBanue
KonrakTHas padora = o 1
= g HCTOJIb3yeMBbIX paMKax pa3padoTaHHOTO
« N
¥ e AKTHBHBIX U I[pakTudyeckoii | IJIEKTPOHHOTO
HaumeHnoBaHnue pa3aesioB, TeM e $ =R Bug CPC P p
= e 2| = 2l 3¢ HHTEPAKTHBHBIX MOATOTOBKH Kypca
L
= g = 5 E S g § :- g o0pa3oBaTe/IbHBIX | (TPYAOEMKOCTh | (TPyAOEMKOCTH
S e N
o T |z = = = = TEXHOJIOTH I B yacax) B 4acax)
= < o & N < =
= = Q ©
Paspea 3. @usuka aToMmoB [ToaroroBka k
JEKIHSIM U
MPAKT. 3aHITUAM
[6.1]
Tema 3.1 DuHeprusi u BojHoBbie | 2,0 2,0 5,0
¢yHkuuu aroma Boaopoaa.
Pewmienne ypaBuenus llpénunrepa
JUId aTOMa BOAOPOAA.
OHepreTUYecKuil CIIeKTp.
MexaHnuecKkuid 1 MarHUTHBINA
OO6cyxaeHue Ha
MOMEHT.
NPaKTUYECKUX
3aHATHIX
OCHOBHBIX
Tema 3.2. Myabrumiernocrs | 2,0 2,0 5,0 IToaroroska x .
MOJIOKECHU I
CIIEKTPOB aTOMOB. JICKIHSIM U
TEOPHH U METOJIOB
CrieKTpbI IIeTOYHBIX METAJUIOB. MPAKT. 3aHIATUAM
pelIeHus 3a1a9 1o
Crun. [6.1]
teme. [IpoBepka
- JIOMAITHETO
Tema 3.3. Atrom B MaruutHoMm nosie.| 2,0 2,0 5,0
3aIaHus
MHOTr0311eKTpOHHEIE aTOMBL. D ekt
3eemaHa
Tema 3.4. CamonpousBoabHoe u | 2,0 5,0
BBIHY K/IEHHOE U3JIyYeHHe.
Jlazepsl. MonekyJisipHble CIEKTPbI
JlabopaTopHnas pagora Ne 4-5 4,0 5,0 IoxroroBka IIposenenune
N3ydeHne aTOMHBIX CIIEKTPOB JIBYX- np. [6.2] IKCIICPUMECHTA,
1 TPEXBAJICHTHBIX DJIEMEHTOB 00paboTKa ero
JlaGopaTopHuas padora Ne 4-11 4,0 5,0 pe3yIbTaTOB,
KomnerorepHoe MopennpoBaHue YCTHOE
s dexra 3eemana. obcyxieHue.
PaGora no ocBoenuio 3 pazaena: | 8,0 8,0 6,0 20,0

pedepar, 3cce (Tema)




ILmanupyemere Buanl yue6Hoii padoTh (4ac)
(KOHTpOJIMpPYeMbIe) KoHTakTHasi pa6oTa RPN HanmenoBanmue Peanmsanusi B | HanmenoBanmue
pe3yJIbTaThl & g HCIOJIb3yeMBIX paMKax pa3padoTaHHOrO
. . 52 N
ocBoenus: koa YK; HauMeHoBanme pasieoB, Tem = 2 = = Bux CPC AKTUBHBIX U IIpakTuyeckoii | DJIEKTPOHHOTO
OIIK; IIK u = e 2| = gl 8¢ e HHTEePAKTHBHBIX NOATOTOBKH Kypca
HHANKKATOPBI g 825 = = § :- g o0pa3oBaTelbHBIX | (TPYA0EMKOCTH | (TPY/10eMKOCTh
JOCTU/KEHUS 2 SEg|3 = = = = TEeXHOJIOTH i B yacax) B yacax)
. = < - -% S = [
KOMIIeTCH M I = = Q ©
pacuérHo-rpadguyeckas padora
(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 TumoBble KOHTPOJIbHbIE 3aJaHHsI WM HHbIE MaTepPHAJIbI, HEOOXOAMMBbIe IS
OLICHKHU 3HAHUI, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

CdopmupoBaHbl TECTHI AJIs TEKYILIETO KOHTPOJISA 3HAHUM 00ydaromuxcst
CocraBieH nepevyeHb BOIPOCOB, BHIHOCHMBIX Ha MMPOMEXKYTOUHYIO aTTECTALUIO B JopMe
JK3aMEHa

Tabmuma 5 — [Ipu Tekyiiem KOHTPOJIE U OLIEHKA BBIMOIHEHUS Ja00paTOpHBIX padoT

kana IK3ameH/
. 3auer
OLlCHUBAHMS 3ayeT C OLIEHKOI
40<R<=50 Otany=HO
30<R<=40 Xopor1iio 3a4eT
20<R<=30 Y 10BAETBOPUTETHEHO
O<R<=20 HeynosiersopurensHo He3adeT

[Ipu npoMeKyTOUHOM KOHTPOJIE YCIEBAEMOCTb CTYJIEHTOB OLIEHUBAETCS 110
YeThIpeX0aIbHOM CUCTEME «OTIMYHOY, «XOPOILIO», «YJOBIECTBOPUTEIBLHOY,
«HEYIIOBIIETBOPUTEIBHOY, JIN0O «3a4eT», KHE3aYET».



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

Kpurtepnn onennBanus pe3yibTaToB 00y4eHH

Ornenka Ornenka Ornenka Ornenka
Kon u Kox n nanmenosanue «HEYI0BJIETBOPHUTEIbLHO» «YIOBJIETBOPUTEILHO» / «xopouo» / «OTJIMYHO» /
HauMCHOBaHHUE HHIAUKATOPA NOCTHIKCHHUS / «He 3a4TEeHO «3a4TECHO» «3a4TECHO» «3a4TECHO»
KOMIIeTeHIIUH KOMIEeTeHI[NH 0-59% 60-74% 75-89% 90-100%
OT MaX peUTUHIOBOH OT MaX peUTUHIOBOX OLIEHKU OT MaX peUTUHIOBOH OT MaX peUTUHIOBOM
OLICHKH KOHTPOJISI KOHTPOJIS OLICHKH KOHTPOJIS OLICHKH KOHTPOJISI
IKC-1 HUIIKC-1.1. Wznoxenne yaeOGHOTO OparMeHTapHEIE, 3HaeT MaTepuan Ha Nmeer rmyOokue 3HAHAS
Crocoben K AHanm3upyeT U ONpeensieT Marepuana OeccHCTEMHOE, TIOBEPXHOCTHBIE 3HAHMS 110 JIOCTATOYHO XOPOIIEM BCETO MaTepuaia CTPYKTYpPbI
TpeboBaHNUS K ITapamMeTpam, HETIOJIHOE, HE YCBOCHBI METO/IaM MaTeMaTHIECKOTO YPOBHE; NPECTaBISAET JIICLUIIIMHBL; OCBOWII
(bopmuposanmio MIPEABSBIISIEMBIE K OCHOBHBIC 3aKOHBI U ITPAaBUIIA aHaNM3a. OCHOBHBIC 3aJa9H HOBAIIUY JIEKIINOHHOTO
TCXHUYCCKHUX

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

pa3pabaTbIBacMbIM
OMOTEXHUYCCKUM CUCTEMaM U
MEIMIIUHCKUX H3CTHUIM C
YYETOM XapaKTEPUCTHK
OHMOJIOTrHUECKHX 00BEKTOB,
U3BECTHBIX
IKCTIEPUMEHTABHBIX U
TEOPETHYECKHUX PE3YJIHTATOB.
HUIIKC-1.2.

Omnpenensiet, KOPPEKTUPYET U
000CHOBBIBAET TEXHUYECKOE
3aJlaHU€ B YaCTH ITPOEKTHO-
KOHCTPYKTOPCKUX
XapaKTepUCTHUK OJIOKOB U
y3J10B OMOTEXHUUECKUX
CHUCTEM M MEIMIIUMHCKUX
U3JIEIUH.

HUIIKC-1.3

OcylecTBISET MOUCK U
aHaJIN3 HAYYHO-TEXHUYECKON
nHdopmanny,
OTEYECTBEHHOTO U
3apy0eIKHOTO OIIBITA,
paboraeT ¢ 6a3aMu JTaHHBIX.

o01elt (pU3UKU, HEIIOHUMAHUE
HX UCIIOJIb30BaHUs B PaMKax
MMOCTaBJICHHBIX IIEICH 1 3a1ad,
YTO MPEMATCTBYET YCBOCHHUIO
MOCIIEAYIONEr0 MaTepuaia

N3noxeHne nory4eHHbIX
3HAaHUM HEMOJHOE, OJIHAKO
9TO HE MPENATCTBYCT
YCBOGHHIO MOCIIEAYIOLIETO
Marepuana. JJomyckarorcs
OTJeNbHBIC CYIICCTBEHHBIE
OLIMOKH, NCIIPABICHHBIE C
MOMOILBIO IPEeNnoJaBaTesl.
3aTpynqHeHus pu
(opMyITHpOBaHUI
pe3yabTaTOB U UX PEHICHUI

npodheCCUOHATBHOM
JACATCIBbHOCTHU, UMCCT
HaBBIK B IIOCTAHOBKHU
eneit u Beidopa
OIITUMAJIBHBIX
croco0o0B UX
JIOCTHKCHHUSL.

Kypca 1o CpaBHEHUIO C
yueOHOI TuTepaTypoi;
U3JI0KCHUE TTOTYUCHHBIX
3HAHUM TOJIHOE, CHCTEMHOC;
JIOMYCKAKOTCS SAUHUYHBIC
OIIMOKH, CAMOCTOSITETBHO
HCTIPABISIEMbIE TIPH
cobecenoBaHNU




Tabnuna 7 — Kpurepun orieHuBaHUS

Ounenka

Kputepun oneHuBanus

Bricokuii ypoBeHb
«5»
(oTIMuHO)

OLICHKY «OTJIMYHO» 3aCIy’)KUBAET CTY/ICHT, OCBOMBIIINII 3HAHUS,
YMEHUS1, KOMIIETEHLIUU M TEOPETUUECKUI MaTepuai 0e3 mpoOemos;
BBIIIOJIHUBIIHI BCE 3aaHUsL, IPEIYCMOTPEHHBIC Y4eOHBIM [UIAHOM Ha
BBICOKOM Ka4ECTBCHHOM YPOBHE; IPAKTHUECKHE HABBIKH
11po(eCCHOHATBHOTO MPUMEHEHUsI OCBOCHHBIX 3HaHUIT CHOPMHUPOBAHBIL

Cpennuii ypoBeHb
«»

OLICHKY «XO0pOoUIO» 3aCIIYKHUBACT CTYACHT, IPAKTUYCCKHU IMOJTHOCTBIO
OCBOUBIIHM 3HaHUWs, YMECHUSA, KOMIICTCHIUU 1 TeOpeTI/I‘leCKI/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 | TEOPETUUCCKUI MaTeprall, MHOTUE Y4eOHbIC 3a/1aHus THOO0 HE
HO) BBIIOJIHUJI, 1100 OHU OLIEHEHBI YHCIOM 0ajIjI0B OJIM3KHUM K
MUHUMAIBHOMY, HEKOTOPBIC MPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBI.
MuHUMaNbHBIA | OLIGHKY «HEY/I0BJICTBOPUTEIIHLHO» 3aC/Iy)KUBAET CTYJCHT, HE OCBOMBIIUI
YPOBEHB «2% 3HaHUS, YMEHUS, KOMIIETCHIIMU M TEOPETUYCCKHI MaTepHall, yueOHbIe
(HeyOBIETBOPUTE | 3aJaHMsI HE BBITIOTHII, TPAKTHYECKHE HABBIKK HE C(HOPMUPOBAHEI.
JIbHO)

6 YYEBHO-METOJWYECKOE OBECHEYEHHUE JUCHUIIJIMHbI

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

MPAKTUYECKUM 3aHATUSIM Ha Kadenpe Ousld u B HAaydHO-TEXHHUUECKOH OnbInoTeKe
(https://library.nntu.ru/megapro/web) nmerores:

6.1 YueOHas JiMTepaTypa, NeyaTHble U3JaHUsl 6UbIM0TeYHOTro GoHAa

Tabnuna 8 — [lepeuenp yueOHON aUTEpATYpHI

Ne HaumenoBanue y‘l66H0-MeTO,Z[I/I‘I€>CKOFO obecrneyeHUs

p-
na
1. Upomos, U. E.KsanrtoBas ¢wusuka. OcHoBHbIe 3akoHBI : [yueO.mocobue] / W.E.
Uponos. M.: BUHOM. Jlaboparopus 3Hanuii., 2021. — 256 c.
2. CasenneB W.B. Kypc obmieit ¢usuku: B 3-x T. T.3: KanroBas onrtuka. ATOMHas
¢m3uka. dPusnka TBepHoro tena. OHU3KMKa aTOMHOTO S/Ipa U 3JIEMEHTapHBIX YacTHUIl /
13 N.B. Casenbes. 13-e uzn., crep. CII6.: Jlans 2005. — 320 ¢

3. . Cuyxun [I.B. O6mmii kypc ¢um3uku. Tom 5 4.l. ATomMHas u spepHas (pm3uka.
Yuebroe nocobue / JI.B. Cuyxun. M.: ®DUSMATIINT, 2018. — 426 ¢

4. MartseeB A. H. Atomuas ¢usuka / A.H. Marsees. M3xa.: KOPAUT-Bocrok, 2007. —
432 c.

5. HMImonsckuit D.B. Aromuas ¢usuka. Tom 1./ D.B.Imoasckuit. M3x.Jlans. 2010—524c¢.

6.2 Mertoauueckue YKa3zaHusd, pPCKOMCHAAIUU U APYTUC MATCPHUAJIbI K 3aHATHUAM

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

Y4eOHO0-MeToIuIecKoe Tiocodre k JadboparopHoii padore mo ¢usuke Ne 3 - 1. «Onpenenenne
MepPBOTO MOTEHIIMAIa BO30YXIeHUs: aTOMOB MeTooM Dpanka-I epmar»

Y4eOHO-MeToIuIecKoe Moco0ue K JrabopatopHoi padote mo ¢usuke Ne 4 - 2. «3ydeHune
apneHust potordpdexrar


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. «3ydyeHne
aTOMHBIX CIIEKTPOB JIBYX- H TPEXBAICHTHBIX JIEMEHTOB)

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

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

Y4eOHo-MeTOUUEeCKOe Tocobne K abopatopHoi pabore mo ¢usmke Ne 4 - 11,
«KomnbroTepHoe MojenupoBanue dpdexra 3eeManay

7. THOOPMALIMOHHOE OBECIIEYEHME JUCHUIIJINHBI

7.1. Ilepeuenp pecypcoB nHGOPMaIMOHHO-TEIIEKOMMYHHUKAIIMOHHO ceTn «HTepHeTY,
HEOOXOAUMBIX JIIsl OCBOCHUS TUCIMILIMHBI (MOTYJIs)

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

Hayuno-rexnuueckas 6ubnuoreka 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 KHUT ¥ IEPUOANYECKUX U3TaHUM
https://library.nntu.ru/megapro/web
EI/I6J'II/IOT CKa JJICKTPOHHBIX y‘le6HI/IKOB
http://fdp.nntu.ru/xanxHasI-10NKA/

PedepartuBHbIe 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 HaumenoBanme CcbLika k 9BC
9BC
1 KoHncynpTant http://www.studentlibrary.ru/
CTYyJICHTa
2 Jlann https://e.lanbook.com/
3 HOpaiit https://biblio-online.ru/

8. OBPA3OBATEJIBHBIE PECYPCBbI J1J1s1 UYHBAJINJIOB U JINI{ C OB3

B Tabnume 10 ykazan mepedeHb 00pa3oBaTeNbHBIX PECYPCOB, HMEIONINX (OPMBI,
a/IalITUPOBAHHbIE K OTPAHUYCHUSM HX 370POBbS, a TAK)XKE CBEICHUS O HATMYUU CIIEHUAIBHBIX
TEXHUYECKHUX CPENICTB OOYUIEHUS KOJUIGKTUBHOTO W MHIUBUAYAJLHOTO TI0JIh30BaHus. [Ipu
3aroJIHEHUH TaOIMIIBI MOKET OBITh MCIIOJIb30BaHa MH(OpMaIus, pa3MeLieHHas B TIOpas/iernie
«/locTymHas cpena» cnenuanuzupoBanHoro pazzena caiita HI'TY «Csenenus 06
oOpazoBartenpHOM 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/

Tabnuna 10 — OGpa3oBaTenbHbIe pecypcChl st HHBaIKUI0B 1 jni ¢ OB3

Ne Ilepeyenn 00pa3oBaTeIbHBIX CBeJleHHs 0 HAJIMYHMH CIeNUATbHbIX
pecypcoB, NPUCNOCO0JeHHbIX 15 TeXHUYECKUX CPeACcTB 00yYeHust
HCII0JIb30BAHNMSI HHBAJIMAAMH H KOJIEKTUBHOTO U MHANBUIYAJHHOI0
gaunamu ¢ OB3 0JIb30BaAHMSI
1 OBbC «KoHCYIbTaHT CTyIEHTa» 03BYYKa KHHT M YBEIMYCHUE MpUQTa
o | PBC Jlam carmecaston g, RovopRE soTpORIOTET
>
TEKCTHI KHUT U MEHIO HaBUT a1
3 OBC «Opaiit» BepCHs 15l CIIa0OBUASLIUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME, HEOBXO/JUMOE JJIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

YyeOHbIC ayIUTOPUU JII1  TPOBEICHUS 3aHATHUN 11O AUCIUIUIMHE, OCHAIIEHBI 000pYI0BaHUEM
U TEXHUYCCKUMU CPEACTBAMH OOYICHUS
B tabGaune 11 nepeuncieHsr:
— yd4eOHBIE ayaUTOPUU JJIS TMPOBEICHUS YYCOHBIX 3aHATHUH, OCHAIICHHBIC
000pyIOBaHUEM M TEXHUYCCKUMH CPEJICTBAMU O0yUCHUS;
— TIOMEUICHHS AJISl CAMOCTOSITENIbHON pabOThl 00Y4aIOIIUXCS, KOTOPHIE TOJKHBI OBITH
OCHAIIEHbl KOMIIBIOTEPHOM TEXHUKOW C BO3MOXKHOCTHIO TOAKIIOUECHHUS K CETH
«HTEepHET» W OO0eCTedYeHneM JOCTylla B JJIGKTPOHHYIO. HWH(GOPMAIMOHHO-
obpazoBatenbHyto cpeny HI'TY.

Tabnuna 11 — OcHaleHHOCTh ayIUTOPUN U TIOMEIICHUI I CAaMOCTOSITEIbHON pabOThI
CTYJICHTOB 110 TUCIUIUINHE

Ne | HaummeHoBaHme HauMeHnoBanue OcHaNEeHHOCTh CNENHAJIBHBIX MOMEIeHUH 1
mu JUCIHILIMHBI crenuaJbHBIX* TOMeELIeHUI U1 CAMOCTOSITe/IbHOM PadoThl
(MonyJin), HOMeLIeHNi 1
NMPaKTHK B NoMeIeHui 115
COOTBETCTBHH C CaMOCTOSITEIbHOM
yueOHbIM padoThbl
IJIAHOM
1) Ne 6245 yuebOnas 1) Cronel, cTynbs Ha 50 gen. AynuTopHast T0CKa
dusuka ayIUTOPUS IS 1A Mea.
crnenuaibHas MIPOBEICHUS 3aHATUI
(aromHas) JIEKIIUOHHOTO U

CEMHUHApPCKOTO THUIIA,
IPYNIIOBBIX U
WHAWBHTyaJIbHBIX
KOHCYJIbTAIUH, TEKYLIETO
KOHTpOJIA U
MIPOMEKYTOUHOMN
arrecrarmm; (176,4 M%), T.

Hwuxuuit Hosropog,
Kazanckoe ., 12 2) Ctombl, CTYJIbSI HA 25 4el, ayAUTOpHAs T0CKa

1A Mea.

2) Ne 6310 yueOHnas
ayIUTOPUS AJIs
MPOBEJICHUS 3aHITUI
JICKIIMOHHOI'O B
CEMHHAPCKOIo THUIIA,
TPYITIOBBIX U

WHIUBUTY aTbHBIX
KOHCYJBTALIUM, TEKYIIErO




KOHTPOJIA U

MPOMEKYTOUHOU

arrecrauuw; (104,7 Mz)’ T. 1 3) Cromnsl, cTynbs Ha 18 4en, ayauTopHas 10CKa

Hwxuuit Hosropog, IUTS MeJa,

Kazancxkoe mr., 12 CIHELIMAJIBHBIE ITPUBOPBI:xommnexT
YCTPOMCTB 1151 U3YUYEHHUS CBOMCTB

3) Ne 5217 yuebnas 3JIEKTPOMArHUTHOTO U3JTyYE€HHS BHICOKHX YacTOT

ayIUTOPUS IS 1 3aKOHOB aTOMHOM (PU3HKH.

MPOBEICHUS KOMIIBIOTEPHI.

1a00PaTOPHBIX 3aHITHI B
nmabopaTopun «ATOMHAs
dusnkay; (43,3 M), T.
Hwxnaui
Hosropoa,yn.Mununa, 28

10. METOOJUYECKHUE PEKOMEHJALIMM OBYYAIOLIUMCSI IO OCBOEHMIO
JUCHUIINHBI

10.1. O6uwue MeToAUYECKHE peKOMeHJAlUU [Jis Oo0ydallUuXcsi 10 OCBOEHHUI0
JUMCLMIIJINHBI, 00pa3oBaTe/bHble€ TEXHOJIOTUU

JlucuuIuinHa peann3yeTcst TOCPEJACTBOM MPOBEACHHS KOHTAKTHON pabOTHI ¢
oOyyaromuMucs (BKJIFOYAst IPOBEICHUE TEKYIETO KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSITEIIbHOM
paboThI OOYJAFOIINUXCS ¥ POMEKYTOTHOH aTTeCTaIUH.

KonTtakTHas paboTa: aynuTopHasi, BHEayJAUTOPHAs, B TOM YHCJIC B AJIEKTPOHHOU
nH(popManmoHHO-00pa3oBaTeNbHOM cpese yauBepcurera (nasnee — SMOC).

[Tpu npenoaBaHuy JUCIUTUINHBI «DU3NKaY, UCIIOIB3YIOTCS COBPEMEHHBIC

06pa3OBaTeHBHBIe TCXHOJIOTHMH, ITO3BOJIAIOIINE TOBBICUTh AKTUBHOCTE CTYICHTOB IIPHU
OCBOCHHMH MaTepHalia Kypca U MpeIoCTaBUTh UM BO3MOKHOCTh 3 ()EKTUBHO peain30BaTh
Yachl CAMOCTOSITEILHOM pabOTHI.

Ha nexnusix, 1a60paToOpHBIX 3aHATUSX PUBETCTBYIOTCS BOIIPOCHI  00CYKICHHUS,
UCIOJIb3YETCS TIMYHOCTHO-OPUEHTUPOBAHHBIN 1M0X0/1, TEXHOJIOTHS paboThl B MAJIbIX Ipynnax,
YTO MO3BOJISIET CTYEHTaM MPOSIBUTH C€0s, MOTYYUTh HABBIKM CAMOCTOSITEILHOTO U3yUEeHHUs
MaTepuaia, BIPOBHATh YPOBEHb 3HAHUH B TPYIIIIE.

Bce Bompocsl, BO3HUKILIKE ITPH CAMOCTOATENBHOM padoTe HaJl JOMAITHUM 33aJaHHeM
MoApOOHO pazOuparoTcs Ha JabOPATOPHBIX 3aHATHUAX U JIEKIUAX. [IpoBOASTCS MHANBUIYaTbHbBIE
IPYIIOBbIE KOHCYJIBTALMU C UCTIOJIB30BAHUEM, KaK BCTPEY CO CTYJIEHTaMH, TaK U COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTHIL: YaT, IeKTpoHHas mouTa, SKype, Zoom.

WNunnuupyercs akTUBHOCTh CTY/IEHTOB, MOOLIPSETCS 3a/laHue JFObIX BOIIPOCOB I10
MaTepuaity, IPaKTUKYeTCs MHAUBUAYAJIbHBIN OTBET Ha BOIIPOCHI CTY/I€HTa, PEKOMEHAYIOTCS
METO/Ibl YCIIEIIHOTO CAMOCTOATEIBHOTO YCBOCHHUS MaTepHasa B 3aBUCUMOCTH OT YPOBHS €TI0
6a30Boii MOAroToBKU. [IpHBIIEKaOTCSI MHTEPECYIOLIUECS CTYACHTHI K HATMCAHUIO
CaMOCTOSITENIbHBIX paboT, KOTOPbIE MOXKHO JIOJ0KHUTh HA HHCTUTYCKUX U BCEPOCCUHCKUX
HAyYHO-METOJIMYECKUX KOH(DEpEeHIMSIX

JUnist OLleHKH 3HAHWN, YMEHHUN, HABBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMITETEHIIUN
MpUMEHsIeTCS OaJTIbHO-PEUTUHTOBAs cCTeMa KOHTPOJISL U OLIEHKH YCIIEBA€MOCTH CTYACHTOB B
IIPOLIECCE TEKYLIETO KOHTPOJIS.

[IpomexyTouHas aTTecTalus IPOBOJUTCS B pOpME dK3aMEHa C YUE€TOM TEKYyIIeH
yCIIEBAEMOCTH.




PesyabraT 00yuenus cunraercsi cGopMHPOBAHHBIM HA NOBBILIEHHOM YPOBHE, €CIIU
TEOPETUUECKOE COJIEpKaHne Kypca OCBOEHO MOMHOCThIO. [Ipu ycTHBIX coOeceloBaHUSAX CTYIEHT
MCYEPIBIBAIOILIE, TIOCIIEI0BATENBHO, YETKO U JIOTHYECKH U3J1aracT yueOHbI MaTepuai; cBOOOIHO
CIIpaBJISETCS C 3aJja4yaMu, BOIPOCAMHU U JPYTMMHU BUJIAMHU 3a/IaHHM, UCIIOIb3YET B OTBETE
JIOTIOJTHUTENBHBIN MaTepuall. Bee mpeaycMoTpeHHble paboueii yueOHo# mporpaMMoit 3a1anus
BBITNIOJTHEHBI B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSMHU, CTYJEHT CIIOCOOEH
AQHAIN3UPOBATH MOJIYYEHHbBIE PE3YJIbTATHI, IPOSIBIIAET CAMOCTOSATEIBHOCTD IIPU BBIIIOJIHEHUN
3aJaHUN.

PesyabraT 00yuenusi cunraercsi chopMHPOBAHHBIM HA IOPOr0OBOM YPOBHe, €CIIU
TEOPETUUECKOE COJIEpKaHre Kypca OCBOEHO MONHOCThIO. [Ipu ycTHBIX coOeceloBaHUSX CTYIEHT
MOCJIEIOBATENBHO, YETKO M JIOTHUECKU CTPOMHO U3j1araeT y4eOHbI MaTepuall; CIIPaBIsIeTCs C
3aJjauaMy, BOMPOCAMH U JPYTUMHU BUJAMU 3aJaHUi, TpeOYyIOIUX MPUMEHEHHS 3HaHH; Bce
MPeyCMOTPEHHBIE pabovell yaeOHOM MporpaMMoi 3aJaHusI BBIITOJIHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSIMH, CTYJEHT CIIOCOOEH aHATM3UPOBATh MOJIYYEHHBIE PE3YIIbTATHI;
IIPOSIBIISIET CAMOCTOATEIBLHOCTD IIPU BBIIIOJHEHUH 3a/1aHUN

Pe3yabTaTr 00yuyeHUus1 CUUTAETCS HEC(POPMUPOBAHHBIM, €CJIH CTYACHT MPH BBIITOTHEHUN
3a/laHuil He IEMOHCTPUPYET 3HAHUM yueOHOro Marepuaa, 10MyCcKaeT OlMOKY, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYJTHEHUSIMH BBIMIOJIHSET 33JJaHuUsl, HE JIEMOHCTPUPYET HEOOXOIUMBIX YMEHUH,
KauyeCTBO BBIIIOJHEHHBIX 331aHUN HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAaHUSAM, KAUECTBO UX
BBITIOJTHEHHSI OLEHEHO YHCIIOM OaJlJIOB HIKE TPEX MO OLIEHOYHOM CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. Meroanueckue ykazaHus U1 3aHATHH JISKUUOHHOTO THIIA

JIeKIMOHHBIN KypC MPEANoJiaracT CUCTEMaTU3UPOBAHHOE U3JI0)KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IJ1aHa. B X0/1€ TEeKIIMOHHBIX 3aHATUN PACKPBHIBAIOTCS 0a30BbIE BOITPOCHI B paMKax
KaKJ10M TeMbl quciuiuinHbl (Tadmuima 4) . O603HaYar0TCs KITFOYEBBIC aCTIEKTHl TEM U
AKIICHTUPYETCS] BHUMAHUKM Ha HAau0O0JIee CII0KHBIX M BOKHBIX MOJIOKCHHUSX U3yd4aeMOTro
MaTepuana. MaTepuaibl JEKIUil SIBISIOTCS OMOPHOM OCHOBOM /JIsl HOJTOTOBKU 00YUYaIOLIUXCS K
MPaKTUYECKUM 3aHATUSM / TaOOpaTOPHBIM paboTaM U BBITIOJIHEHUS 3aJaHUI CAMOCTOSATEITLHON
paboThl, a TaK)Ke K MEPOINIPUSATHSAM TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MIPOMEXYTOUHOMN
aTTECTAIUU 10 TUCIHUIIINHE.

B xo/1e TeKIIMOHHBIX 3aHATUH PEKOMEHAYETCs] BECTH KOHCIIEKTUPOBAHHUE y4eOHOTO
Marepuana.

10.3. Meroauyeckue yka3aHus 10 OCBOSHUIO JUCIMILTUHBI Ha JIAOOPATOPHBIX paboTax

ITonroToBKy K KaxJ10i 1a00paTopHOil paboTe CTYAEHT J0JKEH HauyaTh C O3HAKOMJIEHHUS C
IIJTAaHOM 3aHATHA, KOTOpBIﬁ OTpaXXacT COACPKaAaHUC Hpe)IHO)KeHHOﬁ TEMBEI. Kamnaﬂ BBIITIOJIHECHHAA
pabota ¢ 0OpMIICHHBIM OTYETOM TOJICKUT 3AIIUTE Y MPEToAaBaTeNs.

ITpu oneHnBaHNUN Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIIEAYIOLICE:

— KauecCTBO BBIMOJIHEHHUS SKCIEPUMEHTAIbHO-IPAKTUYECKOH YacTh pabOThl U CTENEHb

COOTBETCTBUS PE3yJIbTaTOB pabOTHI 331aHHBIM TPEOOBAHUSIM;

— KayecTBO OOpPMIIEHHUS OTUETa 10 paboTe;
— Ka4YC€CTBO YCTHBIX OTBECTOB HA KOHTPOJIbHBIC BOITPOCHI ITPH 3aIUTE pa6OTI)I.

10.4. Meroauyeckue yKa3zaHHs 10 CAMOCTOSTEILHOM paboTe 00yJaronuxcs

CamocrodrenbHas paboTa 06ecreurnBaeT MOAr0TOBKY 00yUaromerocs K ayJJMTOPHbIM
3aHATUAM U MEPOIIPUATHAM TEKYIIETO0 KOHTPOJISI U POMEXYTOYHOM aTTECTALMH 110 U3y4aeMOu
JTUCHUIUTMHE. Pe3ynbTaThl 3TOM MOATOTOBKH MPOSBIISIOTCS B aKTUBHOCTH 00y4aloerocs Ha



3aHITHSIX U B KAYECTBE BHITIOJTHEHHBIX MPAKTUICCKUX 3a/IaHUH, OTYETOB TI0 JTA00paTOPHBIM
pabotaM u Ipyrux GopM TEKYIIEro KOHTPOJIS.

[Tpu BBITIOJIHEHUH 3aJaHUI CAMOCTOSITEIBHON pabOThl pEeKOMEHIYETCS MPOpadoTKa
MaTepUaJIOB JICKIIUM MO KaXJI0W MPOMJIEHHON TeME, a TAK)KE U3YUEHHUE PEKOMEHTyeMOM
JTUTEPaTyphl, IpecTaBieHHON B Pa3nese 6.

B mporuiecce camocTosiTenbHOM pabOThI TPH U3YyYEHUH TUCIUILUIUHBI CTYIEHTHI MOTYT
yepe3 HH(POPMaITMOHHO-TEIEKOMMYHHKAIIMOHHYIO ceTh «HTepHET» BOCIIONB30BaThCS PECypcaMmu
3JIEKTPOHHOM MH(POPMaIIMOHHO-00pa3oBaTeabHO# cpensl yauBepcurera (OMOC) u a51eKTpoHHOM
6ubmoteunoit cucremsl (OBC), re B 3JeKTPOHHOM BHJE pa3MeIleHbl yueOHbIe U y4eOHO-
METOJIUYECKHE MaTePHAIIbI.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUA AUCHUITJIMHBI

11.1. TunoBsle KOHTPOJbHBIC 3aJaHUS WIM HHbIE MaTepuaibl, HEOOXOIUMbIE IS OLEHKU
3HAHUM, YMEHU, HABBIKOB U (WJIM) OTBITA B XOJI€ TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH

HJ'ISI TEKYLICTO KOHTPOJIA 3HAHUM CTYACHTOB IO JUCHHUIIIMHE ITPOBOAUTCA KOMIIICKCHAA
OICHKA 3HaHI/Ii71, BKJIIO4Yaromias:

— TMpPOBEACHHUE KOHTPOJIbHBIX PaboT;

— OTYeT M0 J1abopaTopHbIM paboTaM;

— TECTHPOBAHME IO PA3IUYHBIM pa3JielaM Kypca;
— DK3aMEH.

11.1.1. TunoBsle 3amanus 1j1s1 1a00PATOPHBIX PadbOT
TunoBele 3aaanus 1 Ta0OPATOPHBIX PaOOT MPUBEICHBI B y4eOHO-METOINICCKUX
MOCOOHUSX IO MPOBECHUIO JTA0OPATOPHBIX PabOT.

11.1.2. TunoBbie BOMPOCHI I TPOMEKYTOUHOM aTTeCTallMy B (hopMe 3aueTa

BOHpOC])I K 3a4€eTy

1. doroaddexr. DKCnepuMeHTaIbHbIE 3aKOHOMEpHOCTH (oToaddexkra. OOBICHEHHE
dororddekra. YpaBHeHHnEe DUHINTEHHA.

2. ®DOTOHBI. DKCINEPUMEHTATBHOE MOJTBEPKACHUE TeOpHH (OTOHOB. XapaKTEPUCTUKU

¢$bOTOHOB.

Oddext Komnrona. Komnronosckoe cmemienre. OT 4ero OHO 3aBUCUT?

Paccesnue anbda-uactuu. fAnepHas monens aroma. Iloctynater Bopa. Ombir ®panka-

I'epna.

BbopoBckoe ycnoBue KBaHTOBaHMs. DJIeMEHTapHas OOpPOBCKas TEOpUS aToMa BOJOPOJA.

DHeprus aToma BOAOPOJa.

BonHoBele cBolicTBa yactull. I'unoresa ne-bpoiinsa. KopnyckyasipHO-BOJIHOBOM Tyaan3M.

[Tpunuun HeonpeneneHHocTu. CooTHOIIEHUE HeonpeneneHHocTei ["aiizendepra.

VYpasuenue lpénunrepa. Bonnosas ¢yHkuus, ee cBoiicta. Ee ¢puzndeckuii cMbICI.

Yactuiia B ogHOMEpHON MoOTeHUManbHOU sime. [loTeHiumanbHbiil Oapeep. TyHHETbHBIH

s dexr.

10. Ypaeuenue Ilp&nuarepa ajisi KBAaHTOBOTO OCHHIUIATOPA. DH3UYECKH CMBICT YaCTOTHI
KBaHTOBOTI'0 OCLIWJIIATOPA.

11. YpaBuenue Illpeaunrepa s atoma Bogopoja. KBaHToBaHWe dHEpruM U MOMEHTa
umnynbca. BonnoBas ¢yHkuus aroma Bojopoaa. KBantoBele uucna. Paznuuue moHATHS
MOMEHT UMITYJIbCA B KJIACCUYECKON Y KBAHTOBOW MEXaHUKE.

12. CriexTpbl IMIENOYHBIX MeTaloB. MynbTuIuieTHOCTh crekTtpoB. CnuH. EctecTBeHHOE
pacierieHne YHEPreTHUECKUX CIEKTPOB. CBsI3b MYJIbTHUILUIETHOCTH CO CTPOEHUEM aToMa.

»ow
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13. Pe3ynpTHpyOMMA  MEXaHUYECKHH  MOMEHT MHOTO3JeKTpoHHOro aroma. CrouH-
opbuTanbHoe B3auMoieiicTBue. KBaHTOBBIE UKCIa MHOTOAJIEKTPOHHBIX aTOMOB.

14. BeipoxaeHHbIe cOCTOAHUS aTOMOB. KpaTHOCTB BeIpokaeHUS. CHATHE BBIPOKACHHUS.

15. [lpunnun Ilaynu. Pacnipeaenenue 351eKTPOHOB M0 YHEPreTUYECKUM ypoBHAM. O00I0uKa U
nogo6omnouka. Ilepuonuyeckas cuctema I€MEHTOB.

16. TopMo3HOE M  XapaKTEPUCTUUYECKOE PEHTTEHOBCKOE u3ilydeHue. OnTudeckue Hu
PEHTTEHOBCKUE CIEKTPBHI.

17. MarautHblii MOMEHT aToMa. [ upoMarauTHeie oTHOIIeHHU. DakTop JlaHze.

18. Atom B MaraHuTHOM ToJie. D dekt 3eemana.

19. Dueprus Mmonexyabl. MoieKynspHbIe CIEKTPHI.

20. BeinyxaenHoe nznydenue. Jlazeps.

11.1.3. TunoBble TeCTOBbIE 3aJaHUA AJIA TEKYILEero KOHTPOJIA

V3kuii MydoK PEHTreHOBCKHMX Jjyded mamaer Ha MmoHokpuctamn  NaCl. Haumenbmwmii yrou
CKOJIb)KEHUS, IIpU KOTOPOM €le HaOJII0aeTcsi 3€pKaJbHOE OTPAKEHUE OT CHCTEMBbI

. 0
KPHCTAJUTMYECKNX TIOCKOCTEH ¢ MEKIUIOCKOCTHBIM paccrosaneM d = 0,28nm, papen o =4,1".

KaxoBo HanpsikeHue Ha peHTTeHOBCKOM TpyOke?

J10 Kakoro MakCUMajJbHOT'O OTEHIMAJA 3apAAUTCS yJaleHHbIH OT APYrUX TNl MEAHBIN IapuK Mpu
0OJTyYeHHH ero MeKTPOMATHUTHBIM U3JTy4eHHEM C JUTHHOH BOMHBI A = 140uMm.

OcHOBBIBasCh Ha TOM, YTO 3HEPrus MOHM3aLMU atoma Bojopona Ei = 13,6 5B, onpenenuts B
ANEKTPOH-BOJIbTaX JHEPrui0 (POTOHA, COOTBETCTBYIOLIYIO CaMOW JIMHHOBOJIHOBOM JIMHUU CEpUU
banbmepa.

MoOHO3HEpPreTHYeCKN Iy40K HEUTPOHOB, II0Jy4aeMbIi B PE3YJIbTATE SACPHON PEaKIUM, NagacT Ha
kpuctaii ¢ nepuogom 0=0,15xmu. Onpenenuts CKOPOCTh HEUTPOHOB, €CIIU OPErTOBCKOE OTPaKEHHE
TIEPBOTO TOPSIIKA HAGTIONACTCS, KOTIA YroJ cKobxkernns =30°,

Hcnonb3yst COOTHOIIEHHE HEOIPEISIEHHOCTEH, OLIEHUTh MUHUMAIbHYI0 KHHETUYECKYIO SHEPTHUI0

HYKJIOHA B aTOMHOM szipe. Pasmep agpa R =10 em

Onpenenuth, NpU KakoW IIMPUHE OJHOMEPHON MPSAMOYTOJbHOW <«IIOTEHLIHAIBHOW SIMBD» C
OECKOHEUYHO BBICOKMMM «CTEHKaMM» JUCKPETHOCTb HHEPreTHYECKOro CIHEeKTpa 3JIEKTPOHa
CpPaBHMMA C €r0 CPEeIHEW KMHETUYECKON dHEpruen npu temneparype T

Brinucate CIICKTpAJIbHBIC 0003HaYCHHS TEPMOB aTOMa BOAOPOJa, DJICKTPOH KOTOPOTO HAXOJAUTCA B
COCTOSIHHH C TJIaBHBIM KBAaHTOBBIM YHCIOM N=3.

PernameHT npoBeaeHns TEKyLero KOHTPoJIs B popmMe KOMIIBIOTEPHOT 0

TECTUPOBaHUSA
Koua-Bo 3apannii B 0aHke Kou-Bo 3apanui, Bpems na
BOMPOCOB NpeabABIAeMbIX TeCcTHPOBaHUE,
CTYEHTY MHH.

He MeHee 120 miM yKa3bIBaloT
KOHKPETHOE KOJIUYECTBO 30 30
TECTOBBIX 3aJlaHUI

[TonHbI (OHJ OLIEHOUHBIX CPEICTB IS IPOBEJCHUS IPOMEKYTOUHON aTTeCTalluu B
dhopMe KOMIIBIOTEPHOTO TECTUPOBAHUS pa3MeleH B 0aHKE BOIPOCOB TAaHHOTO Kypca AUCITUTITMHBI
B CJ10 e-Learning.

B xo1e moaroToBKy K TEKyIEMy KOHTPOJIO 00y4YaroluMcs PeoCTaBIseTCs
BO3MO>KHOCTb IIPOMTH TECT CaMONPOBEPKH. TecT A caMONIPOBEPKHU 110 IMCLHUIUIMHE Pa3MEILEH B
CJHIO e-Learning HI'TY B cBOOOIHOM TSI CTY/ICHTOB JIOCTYIIE.



PELHEH3USA
Ha pabo4ylo MporpaMMy JUCHHIUVIMHBI «(DU3UKa CrIenaIbHAast (AaTOMHAs)»
OII BO no nanpasJjenuio 12.03.04
«bHoTeXHMYecKHe CHCTEMbI U T€XHOJIOTHI
HaNpaBJIeHHOCTb «HKeHepHOe /1eJ10 B MeTUKO0-0H0I0THYeCKO MPAKTHKE)
(kBasmu(puKanus BBINMYCKHUKA — 0aKajgaBp)

Paeckum A.C., npodeccop, 3aB kapeaporr ®TOC HI'TY um. P.E. AnekceeBa, 1okTop ¢-
M. H. (Jajiee MO TEKCTy PEIeH3EHT), MpOBeJeHa peleH3us padodell MporpaMmbl JUCHUILIHHEI
«pusuka cnenuanbHas (atomnas)» OIl BO mo wampamienuio 12.03.04 — «buorexHuveckue
CHUCTEMBl M TEXHOJIOTUW», HAIPaBICHHOCTh «VHXEHEpHOE Jel0 B MEAUKO-OMOIOTHYECKON
npaktuke» (kBanudukanus - OakamaBp) paspaboranHoii B ®I'BOY BO «Hmxeropoackuit
rOCYJapCTBEHHBIN TeXHWYeCKUi yHuBepcuTeT umenu P.E. AnekceeBa», Ha kadernpe Ousd
(pa3pabotuuk Amuua A.H., k. ¢-M. H., TO1IEHT).

PaccmoTpeB mpeicTaBi€HHbIE Ha PELEH3UI0 MaTepuaibl, PELEH3EHT MpHUIIeT K
CJIETYIOIIHUM BBIBOJIAM.

[Iporpamma coomeemcmayem tpeboBanusim @OI'OC BO mno nanpasienuiol2.03.04—
«buotexnnyeckue cucteMbl U TexHoJorum». lIporpamma coodepoicum Bce OCHOBHBIE pa3felbl,
coomeemcmayem TpeOOBaHUSAM K HOPMATHBHO-METOJUYECKUM JOKyMeHTaM. [IpencraBieHHas B
[Iporpamme axkmyansnocms ydeOHOW aucUUIUIMHBL B pamkax peanuzaimuu OIIOII BO we
nOOeHCUM COMHEHUI0 — TUCIUILTIHA OTHOCUTCS K 0a30BO/BapuaTHBHON YacTH y4eOHOTO LUK
—b1.B.0J1.9. 12.03.04— «brnoTexHUYECKHE CUCTEMBI U TEXHOJIOTHUI»

[IpencraBnennsie B [IporpamMme yenu nucuuniunbl coomeemcmsyrom TtpedoBanusm OI'OC
BO mnanpasnenuss B coorBerctBuu ¢ Ilporpammoil 3a aucuuminHod «¢pu3MKa cCrelnuanbHas
(aromuas)» 3akpervieHa komnemenyus IIKC-1. Jlucuunnuua u npexncraBieHHas [Iporpamma
CNnOCOOHbL peanu308amsv €€ B O0BSIBICHHBIX TPEOOBaAHUX.

Pezynomamul 00yuenua, nperncrasieHubie B [Iporpamme B KaTeropusix 3HaTh, YMETb, BIIAJETh
coomseemcmagytom cuenupuKe U COAEPKAHUIO TUCIHUILTUHBL U OeMOHCIPUPYIOM 803MOICHOCHb
MIOJIyYEHUS 3asBJICHHBIX PE3Y/IbTATOB.

OO6mas Tpya10€MKOCTh TUCHUIUIMHBI «(pHU3UKa crieruanbHasi (aTOMHasi)» COCTAaBIAET 3 3a4ETHBIX
eauaunbl (108 uacoB). MHdpopmanuss 0 B3aMMOCBA3M H3Y4aeMbIX JAMCLUMIUIMH M BOIpPOCam
UCKJIIOUEHHs TyONMpOBaHUS B COJCPKAHUU AUCLUILUIUH coomeemcmeyem JeHCTBUTEIbHOCTH.
JucnumimHa «pu3nka crnenuanbHas (aTroMHas)» B3aUMOCBS3aHA C JAPYTUMH JAUCHMILIMHAMU
OIIOIT BO u VYuebnoro miaHa no HampasieHuto 12.03.04 — «buoTexHHYeckHe CHUCTEMBI U
TEXHOJIOTUM» M BO3MOXHOCTb AYOJIMPOBAHUS B COAEPKAHUU OTCYTCTBYET.

[IpencraBiaeHHas nmporpaMma MpeanosaraeT UCIoiIb30BaHUE COBPEMEHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHI, HCIIOJIb3yeMble MpPH pealu3aluil pa3IudHbIX BHJIOB Yy4eOHOH paboTbl. DopMbl
00pa30oBaTeNbHBIX TEXHOJIOTUH coomeemcmeayrom crelu(puKe TUCIUTUIUHBL

Bunpl, conepxanue v TpyA0EMKOCTh CAMOCTOSTEIbLHOW PabOThl CTYAEHTOB, NPEACTAaBICHHBIE
B IIporpamme, coomeemcmeyiom TpeOOBaHUSM K MOATOTOBKE BBIMTYCKHUKOB, COAEPXKAIIIMMCS BO
®I'OC BO nanpasnenus 12.03.04 — «bruotexHUYECKHUE CUCTEMBI U TEXHOJIOTHU

[TpencraBiennsie u onucanuble B [Iporpamme hopMel mekyuyeri OLIEHKH 3HaHUH (OIpOC, KaK B
dopMe 00CyXJIeHHsI OTAEIbHBIX BOIIPOCOB, Y4acTHE B TECTUPOBAHMHU, paboTa Haja JOMAIIHUM
3aJJaHHeM U ayJAUTOPHBIX 33JaHUSAX, B TOM YHCIE MPOBEICHHE YKCIEPUMEHTA Ha JIaOOPaTOPHBIX
3aHATUAX W YCTHas cJada pe3ylbTaToB), coomeemcmeylom CHeUUPUKE TUCUUIUIMHBI U
TpeOOBAaHUAM K BBIITYCKHHUKAM.

dopMa MpOMEKYTOUHOTO KOHTPOJIS 3HAHUM CTYJIEHTOB, IpeaycMoTpeHHas [Iporpammoit,
OCYyILIECTBIIsIeTCS B (oOpMe DK3aMEeHa, YTO coomeemcmeyem CTaTyCy JAUCHUIUIMHBI, Kak
JTUCIUIUIMHBI 6a30Boil yactu yuebHoro nukia — b1.B.OJ1.9 ®I'OC BO nanpasnenus 12.03.04 —
«buoTexHUUeCcKHe CHCTEMBl M TEXHOJNOrMW» HOpMBI OLIGHKM 3HAaHWH, NPEICTaBICHHBIE B
[Tporpamme, coomeemcmeytom cnenupuke JUCUUILITUHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.



Y4eOHO-MeToInYecKoe 0OecreueHne TUCIUIIMHBI PEACTAaBICHO: OCHOBHOW JUTEPATypOr —
Wponos, U. E.KBanroBas ¢usuka. OcHoBHbIe 3ak0oHbI, CaBenbeB U.B. Kypc obmeli pusuku: B 3-x 1. T.3:
KBanToBas onthuka. AToMHas (1)I/I3I/IKa. dusuka TBCPAOIrO TEJIaA. duzuka aTOMHOTO AApa U 3JIEMCHTAPHBIX
gactury  (0a3oBble  y4eOHMKH), JIOTIOJIHUTEILHOW  JIUTEpAaTypod — 3 HaUMECHOBAHHIA,
NePUOANYECKUMHU U3aHUAMU — / UCTOYHUKOB CO CCHUIKOW Ha 3JIEKTPOHHBIE pecypchl, UHTepHeT-
pecypcbl — 3 uctounuka u coomeemcmayem tpedopanusim @I'OC BO nampasienus 12.03.04 —
«buorexHnuuecknue CHCTEMbl U  TEXHOJOTMW» MarepuanbHO-TEXHUYECKOe oOecreueHue
JUCHUIUIMHBL COOTBETCTBYET CreUu(UKe AUCHUIUIUHBI «(U3MKa CHenuanbHas (aroMHasi)» |
o0OecrieunBaeT HCIOIb30BaHHE COBPEMEHHBIX 00pa30BaTENIbHBIX, B TOM YHCJIE€ MHTEPAKTUBHBIX
METO/IOB 00yUYECHHS.

MeTtoauueckre peKOMEHIaluU CTYACHTaM U METOJMYECKUE PEKOMEHAAINU MPernoaaBaTesiMm
[0 OpraHM3alMu OOYYEeHHs MO MUCHUIUIMHE JAI0T MPEICTAaBICHHE O CIEeHU(HKE 00y4eHHUs 1o
JTUCIUTIINHE «(pU3HKa crenuaibHas (aTOMHAs ).

OBIIUE BbIBObI

Ha ocHoBaHnuM mpOBENECHHOW pELEH3MH MOXKHO CJeNlaTh 3aKII0YeHHe, 4YTO XapakTep,
CTPYKTYpa M coJepkaHue padoyeil mporpaMMbl JUCHUIUIMHBI «(pHU3HKa CrielraabHast (aTOMHAs)»
OIIOII BO mno mnampaBiaenutro 12.03.04 — «buorexHHyeckHe CHUCTEMBI MU TEXHOJOTHHY
HanpaBlieHHOCTh «MHXeHepHOe A€o0 B MEAUKO-OMOJIOTMYECKON NpakTHKe» (KBalupuKaus
BBIYCKHMKA — OakainaBp), paspaboranHas Smwmuoit A.H., gou., k. ¢-M. H. COOTBETCTBYET
tpeboBanusim ®I'OC BO, coBpeMeHHBIM TPeOOBaHUSM 3KOHOMUKH, PhIHKA TPY/a U TIO3BOJIUT TIPH
e€ peanu3anuy yCHemHo ooecnedynTs GOpMUPOBAHUE 3aIBIIEHHBIX KOMIIETEHIIUH.

Penensent: PaeBckuii A.C., mpocdeccop, 3aB. kadp. DTOC HI'TY um. P.E. Anekceera, 1. ¢-M. H.

« 1 »wuwona 2021r.

(moxmnuce)
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YTBEPXAIO:
Hupektop uncruryra UAuTd

“ ” 2021 r.

Jucr aKTyaJu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI
« »
HUHIACKC I10 yqe6H0My [J1any, HAUMCHOBAHUC

JUIS IOATOTOBKU CIIELUAIUCTOB/

Hampasnenue: {mudp — Hazpanue}12.03.04
HamnpasieHHOCTB:
®opma 00yueHHUs: _OvHas
['on navana noarotosku: 2021

Kypc 3

Cemectp S5

a) B pabouyro nmporpammy He BHOCsATCS u3MeHeHus. [Iporpamma aktyanusupoBana ans 20 T.
HayaJja [MOJArOTOBKH.

0) B pabouyto mporpaMmy BHOCATCSA CeNyIOIIMe U3MeHEeHHs (yKa3aTh Ha KaKoil roj Havamna
MOATOTOBKH):

1) ;

3) e,

Pazpaboruuk (u): SmmHa A.H., K.b-M.H., JIOIEHT
~ (®UO, yueHas cTeneHb, y4eHOE 3BAHUE) « » 2021r

Pabouas nmporpamma nepecMoTpeHa u 0100peHa Ha 3acenanuu kadenper Oudd
IIPOTOKOJI Ne OT «__ » 2021r.

3asenytomuii kadeapoit bynaparun P.B.

JIMer akTyanu3auum NpUHST HA XpPaHeHHUe:

3aBeyroluii Beimyckatomen kadeapoit busiM: « » 2021r.

Metoanueckuii ornenr YMYV: « » 2021r.




		2022-03-28T13:05:34+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "НИЖЕГОРОДСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ ИМ. Р.Е. АЛЕКСЕЕВА"




