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1. HCJII/I H 3aJa491 0CBOCHUSA JUCIHUIIINHBI

1.1. Hean:

o0yueHHUsI CTYJCHTOB OCHOBaM UM METOJIaM HCCJIEAOBaHUS aTOMHON U

AJ1IepHOU (PU3UKH.

1.2. 3agaum:

- O03HAaKOMHTH CTYJECHTOB C OCHOBHBIMHU 3aKOHAMH U SBJICHUSMH aTOMHON U
AJIepHOM (PU3UKH U C UX TEOPETUUECKON MHTEpIIpeTalluei;

- JdaTb 4YCTKOC IMPCACTABJICHUC O TIpaHUIAX IIPHUMCHHUMOCTH (1)I/I3I/I‘1€CKI/IX

MO,IICJICfI H THUITIOTC3,

- O3HAKOMHUTH CTYAEHTAa C COBPEMEHHBIMU JOCTHXKCHUAMU aTOMHOM U
AIepHOM (PU3MKH M MCTIOJIH30BAHUEM MX B HAYKE U TEXHUKE;

- copMHupOBaTh HABBIKU IKCIIEPUMEHTAIBLHON PaOOTHl B 00JIaCTH aTOMHOM U

A1epHON (PU3UKH;

- J1aTh HAaBBIKMU pacyeTa PU3HYECKUX XapaKTEPUCTUK aTOMOB H sJIEP.

2. Mecro nucuumiannel B crpykrype OIIOII BO

JucuumirHa oTHOCUTCA K 0a3oBoM yacth ywyeOHoro nukia — bl

MaTEMaTUYECKUN U GCTCCTBGHHOHay‘{HLIﬁ ITHUKII.

JlucuuiuinHa mpeaHa3HaueHa JJid CTYJIGHTOB OYHOM (PopMBl 0O0ydeHHS
no HanpasieHuto noarotoBku 11.03.01 Paamorexnuka, B 5 cemecrtpe, 3
rojia 00y4eHHUsSI U OTHOCUTCS K 00s3aTEIbHBIM JIUCITATIIMHAM.

OcHoBoH HJIA U3YUYCHHA IOUCHUILIIMHBL ABJIACTCA KYPCbl MATCMATHKH,
QJICKTPpUYICCTBA U OIITHKH.

3. TpeOoBaHusA K pe3yJibTaTaM OCBOCHMS COACPKAHUA TUCHUILIMHBI

[Ipouiecc n3yueHus: AUCIUIUIMHBI HAMIPABJICH HA (POPMUPOBAHHUE DIEMEHTOB
caenyrommx komnereHuuid B coorBerctBur ¢ ®I'OC BO u OIIOII BO no
JTAHHOMY HaIlpaBJIEHUIO MTOJATOTOBKHU:

Tabnuya 1.

Karteropus
KOMIIETeHIINH /
THII 32424

KOI[ U HAUMCHOBaAHHE

KOMIICTCHIINHN

Nuaukarops! (MoKa3aTesn)

JOCTHKCHUHA KOMHeTeHIII/Iﬁ




HayuHoe mbinuieHue

OIIK-1. Cnocoben
HCIIOJIB30BATh ITOJ0XKEHNS,
3aKOHBI U METOIbI
CCTECTBCHHBIX HAYK U
MaTEMaTHKH JIJIS1 PEIICHHUSI
3a]1a4 HHKCHEPHOM
NEATENBLHOCTH

OIIK-1.2 JleMoHCTpUpyeT
BO3MOXHOCTh HMCIOJIb30BaHUS
TEOPETUYECKUX  3HAHUM B
00JIaCTH €CTECTBEHHBIX HayK
VIS peLieHus 3a1a4y
TEOPETUYECKOIO 1
IPUKJIAJHOIO XapaKrepa.

HccaenoBarenbckas

ACATCIBHOCTD

OIIK-2. CniocobOen
CaMOCTOSITENTLHO
POBONTH
AKCIIEPUMEHTAIbHBIC
MCCIICJIOBAHUS U
MCII0JIb30BaTh OCHOBHbBIE
npuemMbl 00pabOTKU U
MIpe/ICTaBIICHUS
MOJTyYEeHHBIX JAaHHBIX

OIIK-2.1. Paccmarpusaer
BO3MOYHBIE BapUAHTHI
pelieHust MMOCTABJIEHHOU
3a/1a4y, OLICHUBAET ux

JOCTOMHCTBA U HCAOCTATKHM.

B PE3YIbTAaTC OCBOCHUA JTUCHUINIMHBLI CTYACHT JOJIZKCH:

3HaTh:

— NOPSAKU (PU3UUECKUX BEJIMUMH B @aTOMHOM U sI€pHOM (PU3HKE;

— HUCTOPUYECKHUE aCEeKThl pa3BUTHUSI AaTOMHOU U AIEpHOU (PU3UKH;

— OCHOBHBIC IMPUHOUIIBI X1 3aKOHBbI aTOMHOU M H,HCpHOﬁ (bl/ISI/IKI/I, OCHOBHBIC

buzndeckue

dTOMHO-AJCPHBIC

SBJICHHUA,

OKCIICPUMCHTAJIbHBIC HCCICIOBAHNA,

MCTO/bI

HAOJIIOEHUST U

— T'paHUIbl IPUMEHUMOCTH (PU3HUECKUX MOJEJIEH aToMa U aTOMHOIO $]1pa;

YMmeTh:

— TOJKOBaTh CMbICH (PU3WYECKUX BEJIMYMH M MOHATUH, (PopMylIupoBaTh
OCHOBHBIE TTOJIOKEHUSI aTOMHOU U SiIepHON (DU3UKH;

— MCHOJIb30BaTh MaTeMaTUUYCCKUI alapar,

— MOJIb30BAThCA SAMHHUIIAMH W3MEPEHUS (PU3NUECKUX BEIMYMH, MPUHATHIMU B
aTOMHOM U epHON PHU3UKE;

— HCIIOJIB30BAaTh PA3JIMYHBIC MCTOAUKHU ITPOBCACHUA (1)I/IBI/I‘I€CKI/IX HSMCPCHI/IP'I )41
O6pa6OTKI/I SKCIICPUMCHTAJIbHBIX JAHHBIX

— (QopMyIHpPOBaThH BBIBOBI IO pe3yibTaTaM (PU3UIECKUX IKCIIEPUMEHTOB;

— pflaThb CTAHAAPTHBIC 3aa41 1 3aaa491 MOBBIILICHHOM TPYAHOCTH.




Baanern:

paboToii ¢ mpocTeUuMu (PU3NUECKUMH MTPUOOpaMH 110 aTOMHON U sJIepHOMN
duznKe, METOJIMKOW 00pabOTKU Pe3yJIbTATOB IKCIIEPUMEHTOB.

4. Conep:xxanme ¥ CTPYKTYpPa AUCHUILIMHBI
4.1. Conep:kanue JUCUUIINHBI

Tabnuya 2.

Ne | HammenoBanue | Comepskanue pasiesna/TeMbl Kon DopmbI

/Tl | pa3zmesna/TeMbl KOHTPOJ | TEKYIIET
UpYEMBI | O

X KOHTPOJIA
KOMIIETE
HIOUNA

1 KBanToBas Tennosoe U3JIy4eHUE u | OIIK-1 | K, T, JIP
Ipupoa mromuHecneHnus. 3akon Kupxroda. | OIIK-2
W3JIyYEHUs 3akon Credana—bonbimana. 3akoH
cmelenuss Buna. @opmyna Panes—
JxuHca. dopmyna Ilmanka.
['unote3a o kBaHTax. ®otordekT.
YpaBHeHne OUHIITENHA TS
dboTodddexra. DHEPTUS U UMITYIIBC
dotona. [laBmenue cBeta. Dddekt
KomntoHa u ero 3iemeHTapHas
Teopust. ENIMHCTBO KOPITYCKYJISIPHBIX
51 BOJIHOBBIX CBOWCTB
AIIEKTPOMArHUTHOTO U3TyYEHHUS.

7 | DmeMeHTHI
COBPEMEHHOMU
(U3UKH aTOMOB
U MOJIEKYJI.

ATOM BOJI0pO/ia B KBAHTOBOM OIIK-1 | K, T, JIP
MexaHuKe. ls-coctosiHue anexkrpona | OIIK-2
B arome Bojopoaa. CnuH
anekTpoHa. CIMHOBOE KBaHTOBOE
yucno. [Ipuanun [Haynu.
Pacrnipenenenue 3eKTpOHOB B
aTOME I10 COCTOSIHUSIM.
Ileproanueckas cucrema
a1eMeHTOB MeHieneena.
PeHTreHoBCcKHe CIIEKTPHI.
MouiekyJibl: XUMHUYECKHUE CBSI3H,
MOHSTHE 00 IHEPTETUUECKUX
YPOBHSX. MOJIEKYJISIPHBIE CIIEKTPHI.
KoMOuHaimonHoe paccessHue CBeTa.




ITornomenue. CnoHTaHHOE U
BBIHYKJICHHOE U3JTyYCHUSI.
OnTHyeckue KBaHTOBBIC
reHepaTopsl (J1a3epsl).

3 DJ1eMEHTBI

(10737094
aTOMHOTO sJipa

Pa3smep, coctaB u 3apsii aTOMHOTO
anpa. MaccoBoe U 3apsg0BOE
yucna. CnuH sgapa W €ro
MAarHUTHBIH ~ MOMEHT. S nepHbie
CHUJIBI. Monemu sapa.
PaguoakTBHOE W3JIyd€eHUE U €ro
BUJIbl. 3aKOH  PaJuOaKTHUBHOTO
pacmaga. IlpaBuna  cmemeHwus.
3aKOHOMEpPHOCTU O-pacnajna. f -
pacna. Heutpuno. 'amma-
M3JIyUeHUE W  €ro  CBOMCTBA.
PezonancHoe  mornomenue -
uznydenus (3pdext MeéEccbayapa).
MeToabl HaOJII0IEHUS "
peructpaiuu PaIuOaKTUBHBIX
W3JIyYEHUH W 4YacTull. SnepHbie
pEaKUMM M MX OCHOBHBIC THIIBI.
I[TosutpoH. B -pacman.

ONeKTpOHHBIM 3axBar. OTKpbITHE
HEUTpOHA. SIIepHBIE pEAKLUU 0L
NEUCTBUEM HEUTPOHOB. Peakuus
nenenus sanpa. llemnas peakuwyst
nenenus. Ilomatne o  saaepHou
sHepretuke.  Peakuuss ~ cuHTE3a
aTOMHBIX Aanep. [Tpo6Giiema
YIIPaBIAEMBIX TEPMOSIEPHBIX
pEaKIuu.

OIIK-1
OIIK-2

K, T, JIP

4 DJIeMEHTBI
bu3uKku
AJIEMEHTAPHBIX
YaCTHI]

Kocmuueckoe nzimyuenue. MrooHbI
1 UX CBOMcTBA. Me30HBI U UX
cBoiicTBa. THUNBI B3anMOAEHCTBUIA
AJIeMEHTapHbIX YyacTull. YacTuupl u
AHTUYACTUILIBL. [ UTIEPOHBL.
CTpaHHOCTh M YETHOCTh
3JIEMEHTAPHBIX YACTHII.
Kiaccuduxarnus smeMeHTapHBIX
yactull. KBapku.

OIIK-1
OIIK-2

JPK, T

BI/II[ HNTOIOBOI'O KOHTPOJIA

DK3aMeH




4.2. CTpyKTypa JTUCUMILTHHBI

4.2.1. O0mas TPpyA0éMKOCTh JUCHMILUIMHBI COCTaBJIsIeT 3 3aveTHbIE
equHuUbI (180 yacos)

Tabauya 3
Bug paGoTsr Tpya0eMKOCTb, Yachl
5 cemectp Bcero

O01mas Tpy10eMKOCTh 108 108
Konmaxkmmnasa paboma: 34 34
Jexyuu (J1) 17 17
Jlabopamopnvie 3anamus (J13) 17 17
Ilpakxmuueckue 3anamus (113)

Camocmosmenvras paboma 47 47

(6 uacax):

DK3aMeH 27 27

Bua npome:xxyTouHoi DK3aMeH DK3aMeH
arTrecTanuu

4.2.2. JlekKniuOHHBIE 3AHATHSA
Tabnuya 4

Ne /i | Tembr

1 KopnyckynsipHble CBONCTBA 3JIEKTPOMArHUTHOTO U3JIyUYE€HUS: TEMIOBOE

usnydyenue; popmyna [1nanka; runoresa o KBaHTax; €JUHCTBO
KOPIYCKYJIIPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3TyUYEHUS.

2 BonHoBbie cBoiicTBa yacTuil: poTodPdekT; sHEPrus U UMITYIIbC (OTOHA,
naBieHue ceera; dpdext Komrnrona.

3 KopnyckynsipHO-BOJTHOBOM Jyaliu3M CBOMCTB BelIECTBA: TUIioTe3a JIyum ne
bpoitns; popmyina ne bpoitns; onbitel K. [[aBuccona u JI. [Ixxepmepa,
I[1.C. TaprakoBckoro u I'. Tomcona, B. A. ®abpukanra.

4 BonnoBas (yHKIMA: HEKOTOpBIE CBOICTBA BOJH Jie bpoiins.

CooTHoOIIICHNE HEOTIPEIeICHHOCTEH

BonHoBas GyHKUIMS U €€ CTATUCTUYECKUNA CMBICIT.




VYpasuenue lllpequnrepa: obmee ypaaenue [llpenunarepa; ypaBHeHHE
[peaunHrepa A CTallMOHAPHBIX COCTOSIHUMN; IBUKEHHE CBOOOTHOM
YaCTHULBI; YACTULA B OJTHOMEPHOM MPSMOYTOJIbHON «ITOTEHIHUAIBHOU SIMENC
OECKOHEYHO BBICOKUMU «CTEHKAMMU»; IPOXOKIEHUE YACTULIBI CKBO3b
NOTEHLMAIbHBIN Oapbep.

TynnenbHbIN 3P GEKT; TMHEWHBIN TrapMOHUYECKUI OCIMILIATOP B KBAHTOBOM
MEXaHUKE.

Mopenu atroma Tomcona u Pezepdopaa. Jluneituarsiii ciektp
aroma Bonopoja. [Tocrymarsr bopa.

OmnsiTel @panka u ['epra. Ciextp aroma Bojopoaa 1o bopy.

Atom BOJOPOJa B KBAaHTOBOW MEXaHHKE.

Is- CocTosiHUE 2JIEKTPOHA B aTOME BOJIOPO/Ia.

CnuH s5ektpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.

ToxnecTBeHHbIC YacTULIBI. [[pUHIIUIT HEPAZTUYMMOCTH TOKIE€CTBEHHBIX
YaCTHI]

10

[Tpunnun [laynu. Pacnpenenenue dJIeKTPOHOB B aTOME 10 COCTOSIHUSIM.

HCpHOI[quCKaH cucTeMa dJeMeHTOB MeHeneeBa. PEHTIeHOBCKHE CIICKTPHI.

11

MOJICKYJ'IBI: XUMHWYCCKHUC CBA3U, IIOHATHC 00 OHCPITCTUYCCKUX YPOBHAX.
MOHCKYJIHPHBIG CIICKTPBGI. KOM6HHaHI/IOHHO€ pacCesIHuC CBCTA.

[lornomeHue. CrioHTaHHOE U BBIHYXXICHHOC U3JIYYCHU. OnTuueckue

KBAaHTOBBIE T€HEPATOPHI (JIa3ephl).

12

Pa3mep, cocTtas u 3apsin atomHOro siapa. MaccoBoe 1 3apsi10BO€ YHCIIA.
JledekT Macchl U PHEPTUS CBA3U SPA.

13

CnuH s1pa 1 €ro MarHUTHBIA MOMEHT.

Snepubie cuiibl. Moaenu sipa.

14

P&I[HO&KTI/IBHOC HU3JIyUYCHUC U €TO BUALI.

3aKOH paIMOaKTUBHOIO pacrajaa. [IpaBuia cmemnenusl.
3akoHOMEpHOCTH o-pactajna. 3-Pacnaz. Heitrpuno. ['amma-u3nyuenue
Y €ro CBOWCTBA.

Metoasl HaOMIOACHUS U PETUCTPAIIUU PAAUOAKTUBHBIX U3ITYUYEHUH U
YaCTHII.




15 S nepHble peakuu U UX OCHOBHBIE THUIIBI.

Peakuus nenenus sapa. Llennas peakuus aenenus. [lonstue o
sAIepHOM SHepreTuke. Peakuus cunre3a aToMHbIX siep. [Ipobnema
YIIPABIAEMBIX TEPMOSAAEPHBIX PEAKLIUM.

16 KocMmuueckoe uziyyeHue.
Mr1ooHBI 1 UX CBOMCTBA.
Me30HEBI 1 UX CBOMCTBA

17 Tunel B3aMOJICUCTBUN 3JIEMEHTAPHBIX YACTHII.
YacTtuusl 1 aHTUYACTULIBL. [ UIEPOHBL.
CTpaHHOCTh M YETHOCTD 3JIEMEHTAPHBIX YACTHIL.
Knaccudukanus snementapupix gactuil. KBapku.

Ta6nuna 4. JlabopatopHbie paboThI

Ne HaunmeHnoBanue 1a00paToOpHBIX padoT
n/n
1. | Onpenenenue noTeHIMANIA HOHUA3AIMHA ATOMOB PTYTH
2. | OnpiT @panka u 'epna
3. | U3yuyeHue cnekTpa aToMa BOJAOPOJIa U MIEJIOYHBIX METAJLIOB
4. | 3ydenue pabOThl CTUHTHIUISILUOHHOTO CIIEKTPOMETPA HA OCHOBE

kpuctayioB Nal(Tl)

5. | OnpeneneHue JUIMHBI TPoOera oi-4acTHIl B BO3YXE C TIOMOIIBIO
VOHHU3aLIMOHHOW KaMepbl
6. | Onpenenenne BepxHei rpaHuIlbl B-CIIeKTpa METOOM IOTIOIIEHHS C

IIOMOIIIBIO HOHI/IBE[HHOHHOIZ KaMCPbI

4.2.3. CamocTosiTeJIbHOE U3yUYeHHe Pa3ae 0B JUCHUIIJIMHBI.

Tabnuua 6

No /1 | Tembl

| Onrtuueckas nupoMeTpus. TermoBble HCTOYHUKH CBETA

YacTuila B HOTEHIIUAIBHOU SIME.

[Tpumenenue potorddexra

OnTuyeckre KBaHTOBBIE FEHEPATOPHI (JTa3ephl)

DN W N

Metobl HAOMIOACHUS U PETUCTPAIUU PAAUOAKTUBHBIX U3TYUYCHHUH U
YaCTHUII

6 IToHsTHE O AIEPHON SHEPTETHUKE.

10



7 ATOMHBIE 2JIEKTPOCTAHIIUH.

8 Kinaccuduxanus s3ieMeHTapHbIX YaCTHUIL

5. OueHoYHbIe MATEPHAJIbI VISl TEKYHIEro U py0es;KHOro KOHTPOJIS
yCIIeBaeMOCTH M NPOMEKYTOYHOM aTTeCTAlNu

5.1. Ko/utokBUyM

B cemecTpe npoBoasiTcs 3 KOJUIOKBUYMa, KOTOPBIE OLICHUBAIOTCSL 110 8 0asioB
KaXXIbIN.

NownkwLDN

© NN kW

)

BOHpOCLI, BBIHOCMMBIC HA KOJVIOKBUYM

(konmponupyemvie komnemenyuu OIIK-1, OIIK-2)

Ilepewiii konnokeuym

KopnyckynspHble CBOMCTBA 3JIEKTPOMAarHUTHOTO u3nydeHus. DoTodrddexr.
Komnrton 3¢ ¢ekr.

3aKOHBI TEMJIOBOIO U3JTyUYEHHUS.

Omnsitel Pesepdopaa. [lnanerapuas mogens atoma. [loctynarer bopa.
CnekTpaibHbIE CEpUM aTOMa BOAOPO/IA.

Teopust H. bopa aiist atroma Boiopojia ¥ BOJAOPOA0NOJ00HBIX HOHOB.
Bonnossie cBoucTBa yactul. Teopus JIyu ne bponis.

CootHomienue HeonpeaeneHnocTel I 'eitzenoepra.

Bmopou konnoxkeuym

Vpasuenue Ilpenunrepa. Cranuonapuoe ypaBHenue Ilpeaunrepa.
OmnepaTopbl SJHEPTUU U UMITYJIbCA.

- 2
o o r,t
WY-pynkuus. DPu3MUECKUH CMBICT  CIEIYIOIIUX  BBIPAXKEHUIL: |l//( ’ )| ,

Py e
, .
Yactuia B 0eCKOHEUHO TITyOO0KOH MOTEHIIMAILHOMN sSIME.
[IpoxoskneHne YacTUIlbl Yepe3 MOTEHITUAIbHBIN Oaphep.
AtoMm Boznopoaa no teopuu llpenunrepa.
[enounsie metamiel. [TonpaBku Puabepra.
[lepuoanueckas cuctema snemeHToB Tadbnuiel .M. Menaeneesa.
ATOM B MarHMTHOM IIOJIE.

Tpemuit Konnokeuym

Cocras sapa. XapaKTepUCTUKHU IPOTOHA, HEUTPOHA U Spa.
DHeprus CBs3M sSApa. JHEPIrusl CBSI3U HYKJIOHOB.
PannoaktuBHOCTh. CTaTUCTUYECKUH XapakKTEp paguOaKTHUBHOIO pacnaja.
3aKOH paAMO0aKTUBHOTO pacnajga. AKTUBHOCTb. EMWHUIIBI aKTUBHOCTH.
SAnepHble peakunn. Mexann3msl peakuuil. Teopus COCTaBHOTO sIpa.
[Ipsimble siiepHbBIE peakIUu.

11




JleneHue TSKEIbIX sIep.

7. ®unsuka yactul. YacTuusl 1 aHTHYAaCTULBL. JlenToHbl 1 anpoHbl. KBapkoBas
MOJENb YaCTHUL.
8. HekoTopblie BONpOCHI s,1epHOI acTPOPU3UKH.
Pexomenoayuu npu no02omogke K KOAi0KeUymy
e 1popaboTaTh KOHCIEKTHI JIEKIUN MO BOMIPOCaM KOJIJIOKBUYMa,
® [IPOYUTATh OCHOBHYIO M JIOMOJIHUTEIBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO
110 U3y4aeMbIM BOIIPOCAM;
® OTBETUTH HA BOIPOCHI KOJJIOKBUYMA;
® [IpU 3aTPYJIHEHUAX, IPOKOHCYJIBTHPOBATHCA C MIPENOIABATEIIEM.
Kpumepuu ouenusanusn
Ouenka
HeynosiieTBopu | y10BJIE€TBOPUTEJIb Xopoiio OTJINYHO
TeJbHO 2 Das1a HO 4 0an1a 6 0as110B 8 ban10B
Crynent He 3HaeT | CTyaeHT Crynent xopouo | CtyaeHt B
3HAYUTEIBHOU OBEPXHOCTHO 3HaeT  Marepual, | IOJIHOM 00beMe
4acCTU BOIIPOCOB, | 3HAET BOIIPOCHI | TPAMOTHO W MO | 3HAET MAarepuall,
JOIIyCKaeT KOJUIOKBUYMa, CYILIECTBY IPAaMOTHO M IIO
CYILIECTBEHHBIE JOIyCKaeT W3JIaraet €ro, | CyIeCTBY
OLLIMOKH B | HETOYHOCTH B | IOIIyCKas U3JIaraeT €ro, He
OTBETaxX Ha | OTBETE HA BONPOC | HEKOTOPHBIE JOIyCKast
BOITPOCHI HETOYHOCTHU B | CYILIECTBEHHBIX
OTBETE HA BOIIPOC | HETOYHOCTEH B
OTBETE Ha
BOIIPOC.

5.2. O0pa3ubl TECTOBBIX 3aaHUI

(xoumpoaupyemas komnemenyus OIIK-1, OIIK-2)

S: OnbiThl Pe3epdopaa nokasanu, 4To aTOM COCTOUT U3:
e Slnpa u 351IeKTPOHOB
e [IpOTOHOB M IEKTPOHOB
e HEeWTpOHOB U ITIO3UTPOHOB
e DJIEKTPOHOB U IIO3UTPOHOB

S: MaccoBoe yncio A aTOMOB ONPEAEIISIET YUCIIO:
e [IpOTOHOB 1 HEUTPOHOB B SAAPE

IIpOTOHOB M 3JIEKTPOHOB B SApE

[ ]
e HeuTpoHOB ¥ MO3UTPOHOB B SAJPE
[

DIEKTPOHOB U HEUTPOHOB B SApPE

S: IonHas sHEpTHs SIEKTPOHOB B aTOME BOJI0poa Ha 1-oit opbute (B 3B):
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-13,6
-10,6
- 8,6

- 15,6

S: IonmHas sHEpTHSI SIEKTPOHA B OCHOBHOM COCTOSTHHH BOJIOPOI0TIOIOOHOTO
noHa renus (B 3B):

54,4
_40,4
30,4
20,4

S: OnbiTel ®abpukanta, budbepmana u CynmkuHa noATBEPANUIIH, YTO:

OTtnenpHBIE JIEKTPOHBI 00J1a/1aI0T BOJTHOBBIMU CBOMCTBAMH
ToJIBKO TOTOK AJIEKTPOHOB 00J1a/1a€T BOJHOBBIMH CPEJICTBAMU
DJIEKTPOHBI HE 00J1aIat0T BOJTHOBBIMU CBOMCTBAMHU
Bo3moxubl 2 1 3

S: DHepreTrueckuii CieKTp PU3NUECKOU MUKPOCUCTEMBI, COBEpIIAIOLIEH
MPOCTPAHCTBEHHO-OTPAHUYECHHOE JBUKEHUE, SIBIISETCS:

e JluckpeTHbIU

e HenpepsIBHBIN
e (CMmenaHHbIN

e 30HHBIN

S: B S-coctostnun (£=0) MOMEHT UMITyJIbCa AJIEKTPOHA PaBEH HYJIIO. DTO
03HAYaeT YTO B S-COCTOSHUU:

L4 BepO}ITHOCTI) MCCTOHAXOKACHUS JJICKTPOHA B KYJIOHOBCKOM II0JIC AApa B

Jr000M HAIPaBIICHUU MPOCTPAHCTBA OJJUHAKOBA
e CKOpPOCTb AJIEKTPOHA PaBEH HYJIIO
e DJEKTPOH ynai Ha siApo
e Bce 3 orBeTa paBHOBEPOSATHBI

S: KBaHTOBOE YHCIIO «N» IMPUHUMACT 3HAYCHUC!

1,2,3,...,0

0,1,2,...,0

0,-1,-2,...,0

Y, 1,3/2, ...,0

S: OpOuTanbHOE KBAHTOBOE YUCIIO MPUHUMAET 3HAUCHHUE:
=0,1,2,...,n-1

{=-n, -(n-1), ..., -1,n-1

="%,3/2,5/2,...

=-%,0, 7.
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S: CwibHO BbIpa)XEHHbIE MAarHuTHbIE cBoMcTBa rpymmsl xene3a (Fe, Co, Ni)

CBSI3aHBI C COOCTBEHHLIMHM MarHMTHBIMH MOMEHTAMU

AJIEKTPOHA
MPOTOHA
HEUTpOHA
BO3MOJKHBI 2 U3

S: CornacHo npuHnuna 3anpera [laynu B 04HOM KBAHTOBOM COCTOSIHUU
MOKET HaXOJIUTHCS AJIEKTPOH:

AW N —

S: SInpo coctout us:

e [[pOTOHOB U HEUTPOHOB

e [IpOoTOHOB M 3IEKTPOHOB

e HeWTpOHOB U ITO3UTPOHOB

e [IpoTOHOB U I ME30HOB

S: IIpu a- pacnazne sapa MacCOBOE YUCIIO U3MEHAETCS HA CAVHULIBIL:

u
4
3
2

Bo3moxHbl 1 u 3
S: IIpu B -MuHYC paciaie MopsAKOBBIM HOMED dJIeMeHTa Z

YBenuuuBaeTcs Ha €AUHULLY
VYMenbmaercs Ha |

He u3mensercs

Bo3moxHub! 1 1 2

S: TIpu B3auMoACCTBHH HEUTPOHA C IIPOM *C IIPOUCXOIUT PEAKIIHS:

e 'n+’C—"B+D
0 6 5 1
o niPCo Cr He
0 6 6 2
o 'n+"C>'Li+"
0 6 3 5
o 'n+"Co"N+'H
0 6 7 1
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B pamkax oGecnieueHus] MPUMEHEHUSI KOMITbBIOTEPHBIX TEXHOJIOTHM B
o0pa3oBaTeIbHOM mporecce UMEITC CIEHUAIN3UPOBAHHBIE
KOMIIBIOTEPHBIE KJIACChl C COBPEMEHHBIM IPOrPAMMHBIM O0ECIEYEHUEM U
UMEIOIIUM BbIXOJ B IHTEpHET, a TakXKe OpraHU30BaHa BO3MOXKHOCTH
TECTUPOBAHMS U BHE YHUBEPCUTETA.

MeTozmqecmle PEKOMEHIAINA IO MOATOTOBKE K TCCTUPOBAHNIO

Tectsl — 93TO BOMPOCHI WM 3aJaHUs, TPETyCMaTPHUBAIONIUE
KOHKPETHBIN, KPAaTKWUiH, YeTKHUH OTBET HAa WMEIOIIMECS 3TaJOHBI OTBETOB.
I[Ippu  caMOCTOSITCNIBHOW  MOATOTOBKE K  TECTHPOBAHUIO  CTYJICHTY
HEO0XOIUMO:

a) TOTOBSICh K TECTUPOBAHUIO, TPOPA0OTATh HHPOPMAIIMOHHBIN MaTEpHal Mo
nucruruinHe. [IpoKOHCYNBTUPOBATRCSA € TPEMoJaBaTelIeM IO BOIPOCY
BBIOOpA yueOHOM TUTEPaTyPHI;

0) YETKO BBISICHUTE BCE YCIOBUSI TECTUPOBAaHMS 3apaHee. 3HATh, CKOJIBKO
TectToB Bam Oyzaer mnpensioxKeHO, CKOJIbKO BPEMEHM OTBOJMTCS Ha
TECTUPOBAHME, KAKOBA CUCTEMA OLICHKU PE3YyJIbTAaTOB U T.]I.

B) mpucTynasi K paboTe ¢ TecTaMu, BHUMATEIbHO M JI0 KOHIIA MPOUYTUTE
BOIIPOC M TMpeajiaraéMble BapUaHThl OTBETOB. BriOepuTe mNpaBUILHBIC
OTBETHI (MX MOXET ObITh HECKOJIBKO);

r) ecnu Bel BcTpeTusiv upe3BbluaiiHO TPYIHBIN 1711 Bac Bompoc, He TpaThTe
MHOTO BpeMeHu Ha Hero. [lepexomurte k aApyrum Tectam. BepHutech K
TPYJHOMY BO- IIPOCY B KOHIIE.

¢) 00s3aTeIbHO OCTaBbTE BpPEMs JJISl MPOBEPKH OTBETOB, YTOOBI M30EKATH
MEXAHUYECKUX OIIMOOK.

Kpurepuu onenuBanusi

Tabnuya 8
Onenka

HEY/I0BJIETBOPUTEJIbHO | YIOBJIETBOPUTEIb- X0po1Io OTJIMYHO
0 6aymtoB HO 3 Gayta 4 daina 5 6aymIoB

Menee 35 % npaBunbHO | 36-65% mnpaBuibHO | 66-85% 86-100%
BBIITOJIHEHHBIX 3aJIaHHI. | BBIITOJHECHHBIX MIPaBUJIbHO PaBUIILHO

3aJIaHHUi. BBIIIOJHEHHBIX | BBINOJIHEHHBIX
3aJlaHUM. 3aJTaHUMN.
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5.3, 3ananms 15 Ja00paTOPHBIX 3aHATHI
(konmponupyemvie komnemenyuu OIIK-1, OIIK-2))

JIaGopaTOpHBIl MPAKTUKYM SIBISIETCS BAXKHBIM 3JIEMEHTOM OOY4YEHHS, T.K.
NPUBUBAET HABBIKK  CAMOCTOSTEIBHOM paboOThl M  yYMEHUE MPUMEHSTH
TEOPETUYECKH 3HaHMS Ha TMpakTuke. JlaGopatopHbie pabOTHl MNPOXOIAT B
crienuanu3upoBanHo ayauropun 408, pacnonoxeHHoW 1o azapecy: 360004,
Kabapnuno-bankapckas pecny6nuka, r. Hampuuk, yn. Yepnbimesckoro, 175,
y4eOHbIi Kopmyc YyHuBepcuTera Ned (OMD). B ayautopuum uMeEeTcs BcCe
HeoOXoauMoe O00O0pyIOBaHME [JIsi W3YYEHHUST OCHOBHBIX 3aKOHOB aTOMHOW T
syiepHOr (DU3UKHU.

[Tpumep TumoBoi 1adbopaTopHOt pabOTHI

«Onpedenenue suHepeuu 2amma - K8AHMO8 U30monos kooarbm-60, xanut-40
u Hampui- 22 ¢ NOMOWbIO CYUHMUTLTAYUOHHO2O0 CNEKMPOMEMPA.».

L[e.]'II) pa6OTI>IZ HN3YyUCHHC pa6OTI>I COMHTHJUIAOWMOHHOI'O CUYCTUMKA AICPHBIX
HSHYHGHHﬁ. HCCHGI{OB&HI/IG ramMma paanOaKTUBHBIX 3JICMCHTOB.

Memoouueckue pexomenoayuu

Brinmonnenue kaxaon 1abopaTtopHOi pabOThI CKIIAIbIBACTCS U3 CIACAYIOLIUX
JTAIoB.

1. CamocTosiTenbHasi MOArOTOBKA CTyAeHTOB K pabote. Ilepen nauanom
paboThl CTYJIEHTHI JODKHBI YETKO INPENCTaBisATh cede ueiab padoThl, 3HATh
OCHOBHBIE€ 3JIEMEHThl H3MEPUTENIbHOM yCTaHOBKM, NPUOOPHI U MaTepuaibl
ucrnoiyib3yembie B pabore. JlomkeH OBITh MOATOTOBIIEH MPOTOKOJ HU3MEPEHHH U
OCHOBHBIE pacueTHble (QopMyibl. JlabopaTropHble H3MEpPEHUs CTYIEHT MOXKET
HayaThb TOJBKO TIOClie coOeceloBaHUsl C TMpenojaBaTelieM U IOJTy4YeHUs
COOTBETCTBYIOIIEro jomycka. CTyaeHThl, HE MOATrOTOBUBIIMECS K paboTe B
COOTBETCTBHUH C ITUMH TPEOOBAHUSAMHU, K BBIIIOJIHEHUIO PAOOTHI HE 10Ty CKAOTCSl.

2. BpinonHeHue paboOThl. DTOT 3Tall OCYLIECTBISETCS COOTBETCTBHM C
METOJIMYECKUMH YKa3aHWUSIMHU, KOTOPBIE COJEpKATCsi B ONUCAHUU K KaXAOu
pabore. IlomyueHHble pe3ysbTaThl MpOBepsOTCs npenogaBaTeneM. CTyIEHT B
ujeaye JOJDKEH YMETh aHAJIM3UPOBATH MTOIYYEHHBIE PE3YIbTaThI.

[Tpu pabore B mabopaTopuu HEOOXOIUMO CTPOTO BHITIOJNHATH BCE MPAaBHIIA
TEXHUKU 0€30MaCHOCTH U YKa3aHUs MPENo/iaBaTelis.

3. CocTaBneHue oT4yeTa o npojeaanHon padore. K oTduery 0 BBIIOJHEHHOMN
paboTe MpeabsIBISIOTCS CIAEAYIOIUE TPEOOBAHNS:

OT4er HOKEH coliepKaTh MCUEPIBIBAIOIINE AaHHBIC, KaK O IeJU padOThl,

TaK U 0 pe3yJibTaTax B CIEIYIOLIEH OCIIeI0BATEIbHOCTH:

® 33JIaHUE;

® (CXEMa YCTaHOBKH M ONHCAHHE METOAUKU U3MEPEHHUI;

® pe3ynbTaTbl OOpPaOOTKM HKCIEPUMEHTAJIbHBIX JAHHBIX, BKJIHOYas
rpaduku, TabJIULIBL;

e 00mIKe BBIBOJBI O padOTE U 3aKITIOUYCHUE.
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Texcr oTdyera MOMKEH OBITH HAMMCAaH aKKypaTHO W pa3OOpPUMBO OT PYKH
VI TIPEACTABJICH B BHJIC PACICUaTKH, MOCIIe KOMIBIOTEPHON BepcTKU. B oOomx
CIIy4asiX TEKCT TOJKEH MPECTAaBIATh COOOW JIOTHYECKOE M3JI0KEHHE CYIIEeCTBa
Boripoca. Hemomyctumo mnpuBeneHue ¢opmyti, Tabiuil 0e3 pasbsCHEHHM BceX
o0o3HaueHW ® CcokpameHuid. OTYeT JOKEH OBITh TOHATEH I KaKJIOTO
YHUTAIOMIETO 0€3 KaKUX-JIMOO0 JOMOHUTEIBHBIX BOITPOCOB Y COCTABUTENICH OTYETA.

4. Tlocne mpeacTaBiIeHUs OTYETa CTYACHT JTOJKCH MMETh, KAaK MUHUMYM,
MIOBEPXHOCTHBIC 3HAHUS MO KOHTPOJBHBIM BOMpOCaM K paboTe, MMEIOIIMMCS B
METOJUYECKUX YKA3aHUAX, M €My BBICTABIISIETCS Oalll, KOTOPHIM OllEHEHa JaHHas
nabopaTtopHas pabora.

5.1.3. IIpome:xyTo4yHasi aTTeCTAUA
(konTposmpyemas komnerenuus OIIK-1, OIIK-2)

Cnmcok BONpPOCOB K 3K3aMeHy
I.  KBAHTOBAA ITPUPOJA U3JIYUEHUA
. TeryioBoe M3Iy4yeHUEe U JTFOMUHECIICHITUS.
. 3akon Kupxroda.
. 3akoH Creana—bonbiMana.
. 3akoH cmenieHus BuHa.
. ®opmyia Panes—/IxuHca.
. ®@opmyna [Inanka. 'mnore3a o KBaHTax.
. ®oToadPexr.

. YpaBHenue Ditnmreina 11 horodddexra.

O 0 3 N DN K~ W N =

. DHeprus 1 uMnyisc ¢potoHa. [laBineHue cBera.
10. Dddextr Komnrona u ero sneMeHTapHas TEOpHs.

11. EquHCTBO KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO
W3JIyYCHUS.

II. DJEMEHTHI KBAHTOBOM ®U3UKN ATOMOB, MOJIEKY JI
12. Monenu atoma Tomcona u Pezepdopna.
13. JIunenyaTslid CIEKTP aTOMa BOJIOpOAA
14. ITocrynate! bopa.
15. OnsiTel @panka u ['epua.
16. Cnextp aroma Bogopoaa no bopy.

III. SJEMEHTHI KBAHTOBOII MEXAHUKN

17. KopryckyJispHO-BOJTHOBOM Ayallu3M CBOWCTB BEILIECTBA.

18. HekoTtopsle cBoiicTBa BOJH J¢ bpoitns.
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19.
20.
21.

CooTHOIIEHNE HEOIIPENETIECHHOCTEN.
BonnoBas GyHKIMS U €€ CTaTUCTHYECKUIA CMBICIT.

O6miee ypasHenue llIpeaunrepa. Ypasuenue lllpenunrepa ais

CTAlMOHAPHBIX COCTOSTHUM.

22.
23.

JIBrm>keHne CBOOOHON YaCTHIIBI.

Yactuua B 0THOMEPHOU PAMOYTOJIBHOU «IIOTEHIUAIIBHOU SIME) C

OECKOHEYHO BBICOKMMH «CTCHKAMM)).

24.

HpOXO)KI[CHI/IG JaCTUIlbl CKBO3b HOTCHHH&HBHLIﬁ 6apLep

(TynnenbubIi 3P deKT).

25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

JIMHEHBI TAPMOHUYECKUN OCUMIUIATOP B KBAHTOBOW MEXAHUKE.

IV. BJIEMEHTBI COBPEMEHHON ®M3UKH ATOMOB 1 MOJIEKY JI
ATOM BOZIOPO/1a B KBAHTOBOU MEXAHHUKE.

I's-cocTostHME ANEKTPOHA B aTOME BOJIOPOIA.

CnuH 3nextpoHa. CHMHOBOE KBAHTOBOE YHCIIO.

[Tpuanmn [laymm. Pacnpenenenue 31eKTpOHOB B aTOME IO COCTOSTHUSIM.
Ilepnonuueckas cucrema 3;eMeHTOB MeHieneena.

PenTrenosckue cnekTpsl.

MouiekyJibl: XUMHUUYECKHUE CBSI3H, MMOHATHE 00 SHEPTE€TUUECKUX YPOBHSIX.
Mouekyiisipubie criekTpbl. KoMOuHAIIMOHHOE paccesiHue CBETa.
[Tornomenne. CHOHTaHHOE U BBIHYKIEHHOE U3JIyYEHUS.

OnTuyeckre KBaHTOBBIE T€HEPATOPHI (J1a3ephl).

V.OJIEMEHTBI ®U3NK1 ATOMHOI'O APA

36.Pa3mep, cocTaB U 3apsii aTOMHOTO sigpa. MaccoBoe U 3apsAJI0BOE YUCTIA.

37.
38.
39.
40.
41.
42.
43.
44.
45.

46.

CnuH siapa 1 ero MarHUTHbIA MOMEHT.

Snepusie cuiibl. Mogaenu sapa.

PannoakTuBHOE U31yUYE€HHUE U €TI0 BUIBI.

3aKOH paJMOaKTUBHOrO pacnajaa. [IpaBuna cmemenus.
3aKOHOMEPHOCTH OL-pacrajia.

-B-pacnan. Heittpuso.

["'amMma-n3ny4yeHne u ero CBOMCTBA.

Pe3onancHoe norunonenue y-uznydeHus (3dpdexr Méccobayapa).

MGTOIIBI Ha6JII-O,IIeHI/ISI " pCrucCTpanun paauOaKTHBHBIX I/ISJ'IyLICHI/Iﬁ )41
YaCTHII.

HﬂepHBIe PCAKIHNH U UX OCHOBHBIC THIIBI.

18



47. TlosutpoH. B -pacnaz. DNeKTPOHHEIH 3aXBar.

48. OTKpBITHE HEUTPOHA. Sl IepHBIC pEaKIMU 0] JEHCTBUEM HEUTPOHOB.
49. Peakuus aeneHus sapa.

50. LlenHas peakius JeICHUS.

51. IloHsiTHE O SIACPHOM PHEPIETUKE.

52. Peakuus cuHTe3a aTOMHBIX sijiep. [IpoOiema ynpaBisieMbix
TEPMOSIAEPHBIX pe- AKLIHM.

VI. QJIEMEHTBI ®U31KHN DJIEMEHTAPHBIX YHACTUII
53. KocMuueckoe u3inydeHue.

54. MIOOHBI U UX CBOMCTBA.

55. Me30HBI 1 UX CBOMCTRBA.

56. Tunsl B3aUMOJEUCTBUMN 3JIEMEHTAPHBIX YACTHIL.

57. HacTulbl 1 aHTUYACTULIBI.

58. I'uniepoHsL.

59. CTpaHHOCTH U YETHOCTbH DJIEMEHTAPHBIX YACTHIL.

60. Knnaccudukaius >1eMeHTapHBIX YaCTHII.

61.KBapku.

MeTtoauyecKkue peKOMeHAAMH 10 NMOATOTOBKE K MpoIexype

OCYIIECTBJICHHMSI IPOMEKYTOYHOI aTTeCTAllUU (IK3aMeHY)

[ToaroToBka CTyAEHTOB K 3K3aMEHY BKIIIOYAET MPOpPaOOTKY JIEKIUH, B
TEUYEHHUE BCETO CEMECTpa U HEMOCPEICTBEHHYIO TOATOTOBKY B [IHH,
NpEALIECTBYIOIINE HK3aMEHY, BKJIIOYas IMOATOTOBKY K KOJUIOKBHYMaw,
TECTUPOBAHUIO, BHITIOJHEHUIO TAOOPATOPHBIX Pa0dOT M UX 3aIIUTY.

B kxoHme cemectpa CTyAaeHTaM BBINAIOTCS BONPOCHI Ha 3K3aMmeH. lIpu
IIOATOTOBKE OTBETOB HA BOINPOCHI CTYJAEHT IOJDKEH HCIIOJIB30BaTh HE TOJIBKO
Kypc JEKIUi, HO 1 OCHOBHYIO U JOMOJHUTENbHYIO JUTEPATYpy ISl BRIPAOOTKU
YMEHHS 1aBaTh Pa3BEPHYTHIE OTBETHI HA MIOCTABIEHHBIE BOIIPOCHI.

B Xxoae moArotoBku CTYAEHTY HEOOXOAMMO oOOpalliatb BHUMAHUE HE
TOJIBKO Ha ypPOBEHb 3allOMMHAHUWsA, HO U Ha CTENEHb MOHUMAaHUS W3y4aeMbIX
BOIIPOCOB. A 3TO JOCTUraercs HE IPOCTBIM 3ay4MBAaHUEM, a YCBOCHUEM
IIPOYHBIX CHCTEMATH3UPOBAHHBIX 3HAHUM AHAIMTHYECKUM MBIIIJICHUEM.
CrnenoBarenbHO, HEIMOCPEICTBEHHAs] IOATOTOBKAa K DJK3aMEHY JIOJDKHA B
pasyMHBIX NpPONOPUMAX COYETaTb W  3allOMUHAHME, W  I[IOHMMAaHUE
IIPOTPaMMHOI0 MaTepuaa.
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MoxHo BBIJICJIUTL CJIICAYIOIIUME AaCIICKTbI, IIO KOTOPBLIM IIPCIIoAaBaTCIIb

OOBIYHO OLIEHMBAET OTBET HA IK3aMEHE: COJAEPIKATEIBHOCTh (UETKOE U JOCTATOYHO
rIyOOKO€  M3JI0)KEHHE BOMNpOCa); TMOJHOTAa W OJHOBPEMEHHO  pa3yMHas
JAKOHUYHOCTb; CTEMEHb HUCIOJIb30BAaHUS M TOHMMAHUS HAYYHBIX HCTOYHHUKOB;
YMEHHUE CBA3BIBaTH TEOPUI0 C NPAKTUKOW, TBOPYECKH IPUMEHATH 3HAHUS K
HEOPJMHAPHBIM CUTYyallUsIM; JIOTUKA W apryMEHTUPOBAHHOCTb HW3JI0KECHUS;
IrpaMOTHOE KOMMEHTUPOBAHUE, MPUBEJIEHUE TPUMEPOB, AaHATIOTUIA; KYJIbTypa peUH.

Pacnpeodenenue v6annoe mexkyuieco, pyoercHozo KOHmMposa

Ne Oobmas 1-91 TOuKa 2-s1 TOUKA 3 Touka
cymma
1. | Texkymuii KOHTPOJIb
HOCCIICHUE 3aHATUI 10 3 3 4
0anI0B Oana Oaja Oaia
BBITIOJIHCHHE W 3aIIIHTa 21 7 7 7
J1a00PaTOPHBIX paboOT Oas 0ayIoB 0aioB 0ayoB
2. | PyOe:kHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0anioB 0anaoB 0asIoB 0aioB
KOJJTIOKBUYM 24 8 8 8
Oaa 0a1I0B 0aIIoB 0a1IoB
Hroro 70 23 23 24
0aJI7I0B 0aIa 0aJ1a 0aJs1a
3. | Ox3ameH 30 min — 15, max — 30
0aJL10B 0a/L10B

Kpumepuu oyenueanusn

[Ipu ocBoenun nucummuimHbl Gopmupyercs kommerennuu OITK-1, OITK-2.
VYka3aHHbIE KOMIETCHIIMHM (POPMUPYIOTCS B COOTBETCTBUU CO CJCAYIOIIUMHU
ATanaMu:

dbopMHpOBaHWE W Pa3BUTHE TEOPETHUCCKUX 3HAHWUN, MPEAYCMOTPEHHBIX
yKa3aHHBIMH KOMIIETEHIIUSAMH (MaTepuaabl K dK3aMEHY, CaMOCTOSTEIbHAS
paboTa CTYJICHTOB);

OpUOOpETeHNE W Pa3BUTHE MPAKTUYECKUX YMEHHUMN, TMPEeTyCMOTPEHHBIX
KOMIIETEHIIUSIMH  (JTabopaTopHble  pabOThl, CaMOCTOSATENbHas padoTa
CTYJIEHTOB);

3aKpEIUICHUE TEOPETHUYECCKUX 3HAHWHA, YMEHUW M TPAKTUYCCKHUX HABBIKOB,
MPETYCMOTPEHHBIX KOMITETCHIIMSIMU  (71abopaTopHbie PabOThI, TPAKTUKH,
BBITTyCKHAsl KBaTU(UKAIIMOHHAS paboTa).

CdopMHpOBAaHHOCTh, KOMIETEHIMM B paMKax OCBOEHHUS JaHHOW JUCHUILIAHBI
OLICHUBAECTCS 110 TPEXYPOBHEBOM LIKAJIE:
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e 0a30BbIi  ypOBEHb

(omeHnka

«YHAOBJIETBOPUTEIHHO»)

ABJIACTCS

00s13aTeJIbHBIM A BCEX 06yqa101u1/1xcs1 Mo 3aBCPHIICHMH OCBOCHMUIA

JTUCIUTUIAHBL;
® [IPOJBUHYTHII  ypOBEHb  (OLEHKA  «XOPOIO»)
IOPEBBIIICHUEM  MUHUMAJIBHBIX  XapaKTEPUCTHUK

KOMIICTCHI MU 110 3aBCPIHICHUN OCBOCHUW JUCHUILJINHbBI,

XapaKTepU3yeTcs

c(hopMUPOBAHHOCTH

® BBICOKHI YpOBEHb (OIEHKAa «OTJIHYHO») XapaKTEepPU3yeTCs MaKCUMalbHO

BO3MOKHOM BBIPAKCHHOCTBIO  KOMIICTCHIINHN

n ABJICTCA  BaXXHBIM

Ka4CCTBCHHBIM OPUCHTUPOM IJII CaMOCOBCPIICHCTBOBAHMA.

NPUJI0KEHUH 2.

Kpurepun oOuneHKH KayecTBa OCBOCHUS JUCHUILJIMHBI

IPUBECJICHLI B

6. MeToauyeckue MaTepUuaJibl, ONpeAeJAI0LIMe POLEAYPbI
OLICHMBAHUS 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeITeJIbHOCTH

Pe3yJIbTaTbI 0CBOCHUA NUCHMILJIMHBI, ITOAJIC/KAIIIME IIPOBEPKE

Tabnuya 11

Pesynbrarer 00yueHus

OcHOBHBIE TTOKa3aTeIN OLICHKH

Bu onenounoro

(KOMITETEHIINN) pe3yIbTaToOB O0yUECHUS Marepuaia
OIIK-1. Cnoco6en | OIIK-1.2 Hemonctpupyet | OueHO4YHbIE
UCII0JIb30BaTh BO3MOXHOCTb HCIOJB30BAHMS | MATEPUAIIbI IS
MOJIOKEHUS, 3aKOHBI U | TCOPETHUUYECKUX  3HAHWM B | IPOBEACHUS
METO/Ibl ~ €CTECTBEHHBIX | 00JaCTH ECTECTBEHHBIX HAYK | KOJUIOKBUYMa,
HAyK U MaTeMaTUKH IS | JJis perieHus 3a/1a4 | TECTUPOBAHUS U
pelIeHUs 3a/lay | TEOPETUUECKOTO U | IPOMEXYTOYHOM
WHXEHEPHOU MPUKJIAJHOTO XapaKTepa. aTTecTallu
NEATENBHOCTH.

OIIK-2. Crnocoben | OIIK-2.1. PaccmatpuBaer | O1ieHO4HbBIE
CaMOCTOSATEIILHO BO3MOYKHBIE BApUAHTHI | MATEPUAIIBI JJIsI
MPOBOAUTH penieHus MIOCTaBJICHHOM | MPOBEICHUS
AKCIIEPUMEHTAJIbHBIE 3a]1a4H, OLICHUBAET WX | KOJUIOKBUYMA,
UCCIIeI0BAaHUS U | IOCTOMHCTBA U HEJOCTATKHU. TECTUPOBAHUS U
UCIOJIb30BaTh OCHOBHbBIE MIPOMEKYTOUHOU
npueMbl 00paboOTKU U aTTecTaluuu
MIPEICTaBIICHUS

IMOJIYUYCHHBIX JAHHBIX.
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7. Y4eOHO-MeTOoAUYeCKOe o0ecnedeHre I CHUILTHHBI
7.1. OcHoBHas JuTEpPaTypa
l. Tpodumona T.U. Kypc ¢puzuxu. M. Axagemus, 2007 r.

2. CasenweB U.B. Tom 3. KBantoBas ontuka. ATtomHas ¢usuka. dusuka sapa
u yactun. 1982 r.

3. Tpodumosa T.U. PykoBoscTBO K pemnieHuro 3anad mno ¢usuke. M: M3a-Bo
FOpaiit, 2013. — 265 c.

4. OBC KBI'Y — http://lib.kbsu.ru/Elektronic Resources/Elektronic  Li-
brary.aspx/.

7.2 JlonoJIHUTEJIbHAS JIUTEPATypa

1. Tonpnun JI.JI., HoBukona I".1. KBantoBas ¢usuka. BBonHblii Kypc. - MockBa:
HNucTutyT KOMIbIOTEpHBIX UccaeaoBanui. 2002. -496c¢.

2. Myxun K.H. DxcniepumenrtanbHas siaepHas ¢pusnka. Ousnka aTOMHOTO sapa.
M. DA. 1983 r.

3. Cusyxun JI.B. Tom 5. Yacts 2. SAnepuas duszuka. M. Hayka, 1989r.

7.3. llepuoanyeckue U31aHUsA

1. Hayuno- nonynsipubiii xypHan' Atom".
2. XypHan «SnepHas puznkay.

3. }KypHaJI «®Dusnka QJICMCHTAPHBIX YaCTHUI U ATOMHOTI'O sSAOpay.

7.4. UnTepHeT-pecypcsl

1. http://www.mipt.ru («®uzuka. Yu. mocooue» M. ,2000, ['magynA.]Jl.)

2. www.karelia.ru/psu/Chairs/KOF/ («®u3uka asis CTyI€HTOB»
ITETPI'Y, 2004, Ho3apoBA.I1.).

3. ObC «Koncynprant cryaenta» (Jorosop Nel22 CJI/09-18 ot 17.09.2018r.)

7.5. MeToauvecKkue yKa3aHus M0 NMPOBEICHUIO Y4eOHBIX 3aHATHI 1
OPraHU3alusa CAMOCTOATEIbHOM PadOThI CTyIeHTA

7.5.1. MeToau4eckue peKOMEHAAUMH K YTEHUIO JIEeKIM I

OcHOBHBIMH (pOpMaMu OpraHu3aluy Y4eOHBIX 3aHATUH MO JAMCLUIUIUHE
«ATOMHass W snuepHas (QU3MKa» SABISAIOTCS JIEKUMH U o0medusndeckui
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IIPAKTUKYM.

[Ipy mOATOTOBKE JIGKITMOHHBIX 3aHATHUH  MPEMOJaBaTellb  JIOJDKCH
OTIPEACTUTh LETN W 3aJadyd JIEKIWH, pa3paboTaTh IJIaH MPOBEACHUS JIEKIUH,
OCYIIECTBUTH MOAOOP JUTEPATYPhI (03HAKOMHTH C MEPUOTUUSCKIUMH H3TaHUSIMU
Mo TeMe JEeKIHi), OTOOp HEOOXOAMMOTO M JOCTATOUYHOrO MO COJEP KaHUIO
yueOHoro Marepuana. JIekTop ompenenser METOIbl, MPHEMBI W CPEACTBa
NOJIJICpXKaHKUsI UHTEpeca, BHUMAHWU, CTUMYJIUPOBAHUS TBOPUYECKOTO MBIIUICHUS
CTYJICHTOB.

Jlekusi ODKHA BKJIIOYATh B KauyecTBE ATanoB (HOPMYJIHPOBKY TEMBbI
JICKLIUM, MEPEYCHb BOIPOCOB, H3JI0KEHUE BBOJHOW YaCTH, OCHOBHOW YacCTH,
KpaTKU€ BBIBOJLI [0 KaXXIOMy pAacCMOTPEHHOMY BOIPOCY, 3aMEYaHUE W
pPEKOMEHAAIMU JINTEPATYPHbIX HMCTOYHUKOB IO H3JaraeMbiM Bompocam. Eciam
ouepesHoe 3aHSITUE  SIBJISIETCSL MPOJIOJDKEHUEM  NPEAbIAyLIeH — JICKIUH,
IIEeJIeCO00Pa3HO  KPAaTKO CPOPMYIHpPOBATH TMOJYYCHHOE paHee pe3yJIbTaThl,
HEOOXOAWMBIC JJII TIOHMMAaHWS W YCBOCHHS HW3Yy4aeMbIX BOMPOCOB. B
3aKJTIIOUUTENIBHOW YacTH JIEKIMH KeJaTeabHO 0000UUTh Haumbosiee BaKHbIC U
CYIIECTBEHHbIE MOMEHTHI JICKIIUM, CJIEJaTh BBIBOJbI, a TaKke CPOpMyIUpoBaTh
3a/1a4un JUIsi CaMOCTOSITEIbHON paOOThl CTYJEHTOB M YyKa3aTh PEKOMEHYEMYIO

JUTEPATYPY.

L[enecoo6pa3H0171 TAKKC OCTABUTHb BPCMA AJIA OTBCTA HA BOIIPOCHI CTYACHTOB
U BO3MOXHYIO JUCKYCCHUIO 110 U3JIOKCHHOMY MAaTCpUally Ha JICKIIUU.

ConepmaHHe JICKIINKU IIO I[ElHHOfI JUCHHUIITIMHEC OOJDKHO COOTBCTCTBOBATD
ANJaAKTHYCCKHUM I[IpUHOUIIaM, KOTOPLBIC 00eCIIeYnBaroT COOTBCTCTBHUC
u3jiaracMoro Marcpmajla HAYYHO-MCTOOAMYCCKHUM OCHOBaM HGI[&FOFPI‘-IGCKOIZ
ACATCIIBHOCTH. OCHOBHBIMH M3 HHUX SBJISIIOTCS OCJIIOCTHOCTb, HAYYHOCTD,
AOCTYIMIHOCTb, CUCTCMATUYIHOCTD U HATJIATHOCTD.

D¢ GDHEeKTUBHOCTH JICKIIMH MOJKET OBITh IOBBIIICHA 3a CYET PaIliOHAILHOIO
HCTIOJIb30BaHUS TEXHUYECKUX CPeACTB. KOMIIJIEKThI TEXHUYECKHUX CPEACTB He-
00XOAMMO TOTOBUTH K KaXJOW JIEKIMH 3a0JIarOBPEMEHHO, HE Teperpyxas uMu
ay IUTOPHIO.

CymectByeT KiaccuduKanus JEKIUi Mo TUIIaM U METOJaM UX MPOBEICHUS
(BBOAHAs, YCTaHOBOYHAas, MpOrpaMMHasi, 0030pHasi, uTOoroBas u 1p.). llpum
M3JIOKEHUH MPOTPAaMMHOTO MaTepuaia MO JAaHHOM AWCIUIUIMHE Ha JIEKUIUAX
PEKOMEHJyeTCsl  IIMPOKOE  MCIOJb30BaHHE  CPEACTB  HMH(OpMAMOHHO-
KOMMYHUKaIIMOHHBIX TexHosnoruu (UKT) unm ayano-suaeorexuuku. [loaroroska
BUJIEO — JIEKIIUU COCTOWUT B TEPEKOJMPOBAHUU, MEPEKOHCTPYUPOBAHUH YUEOHOU
uH(OpMAIUH 110 TEME B BU3YAIbHYIO (hOPMY /ISl IPEIBSBICHUS CTYJIEHTaM Yepes
TEXHUYECKHE CPEJICTBA O0YUEHHUS U CXEMBbI, PUCYHKH, YEPTEKHU.

7.5.2. Kpurepum oueHKH JIeKIIUN

AHanu3 KayecTBa JEKIUU CTPOUTCS U3 OLICHKHU COJAEpPKaHUs, METOAUKHU
YTEHHUs, OpraHU3alvy JICKIUHU, PYKOBOJACTBA pabOTOl CTYJEHTOB Ha JIEKIIUH,
JIEKTOPCKHUX JIAHHBIX NPENOAaBATENS, PE3YJIbTATUBHOCTH JICKIUH.
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Onenka coaepxkaHusi JeKIUU

1. CooTBETCTBUE TEMBI W COJEpKAHMUS JIEKIMM TEMAaTHYECKOMY IUIaHY U
y4eOHOM porpamMme Kypca.

2. Hay4HOCTB, COOTBETCTBUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH.
3. TOYHOCTbH UCIIOJIB3YEMON HAYYHOU TEPMUHOJIOTUU.

4. I/IH(i)OpMaTI/IBHOCTL; PACKPBITUC OCHOBHBIX MOHSITUI TCMBI, COUYCTAHHC
TCOPCTUUCCKOTO MaTCpuajia C KOHKPETHBIM U IIPpUMCPaAMMU.

5. Peanuzanus npuUHIKMIA OPraHUYECKOM CBSI3M TEOPUU C  MPAKTHUKOM;
PaCKpBITHE MPAKTHYECKOTO 3HAYEHUS U3JIaraeMbIX TEOPETUUECKUX TTOJIOKESHHIA.

6. Peanuzanus BHyTpHY NPEIMETHBIX U MEKIUCUUILUIMHAPHBIX CBSI3EH.
7. CBs3b ¢ ipo(rsieM MOATOTOBKU CTYACHTOB, UX OyAyIel CeruaibHOCThIO.

8. CoOTHOLIEHHE CO/IEP KaHUA JIEKIIUH C COJIep)KaHueM ydyeOHHKa (M3araercs
MarepHal, KOTOPOro HEeT B y4eOHMKE; Pa3biCHAIOTCS 0CO0O CIIOKHBIE BOIPOCHI;
JlaeTcs 3alaHue CaMOCTOSITEIbHO MPOpadaThIBaTh YaCTh MaTepuana no y4yeOHUKY,
nepecKa3pIBaeTCA y4eOHUK UT.I1.).

OHeHKa METOAUKH YTCHHUA JICKIIUHU

1. Junaktudeckass OOOCHOBAHHOCTb  HWCIOJB3YEMOTO  BHJA JIGKUUM U
COOTBETCTBYIOIINX €My (JOPM U METOJIOB M3JI0KEHUSI MaTepuala.

2. CTpyKTypHUpOBAaHHOCTh COJEp)KaHUS JICKIUU: HAJIUYUME IUIaHa, CIIHCKa
PEKOMEHyeMOU JIUTepaTypbl, BBOJHOH, OCHOBHOMW M 3aKJIIOUUTEIBHON YacTH
JICKIUH.

3. AKI_IGHTI/IpOBaHI/Ie BHHUMAHHA AaYAUTOPHH HA OCHOBHBIX IIOJIOKCHHAX H
BBIBOJAaX JICKIIHNH.

4. PanuoHanbHOE  COYETAHWE  METOJAMYECKHUX  IPUEMOB  TPAJAUIIMOHHOU
NeJaroruki M HOBBIX METOJO0B OOydeHus: (MpoOJIEMHOTO, MPOTPAMMHOTO,
KOHTEKCTHOT0, IEATEJIbHOCTHOTO UJP.).

5. HOFH‘IHOCTB, A0Ka3aTCJIbHOCTb U apryMCHTUPOBAHHOCTDb U3JI0OKCHU .

6. SIcHOCTBH M AOCTYNMHOCTh Marepuala ¢ y4eTOM MOJATrOTOBICHHOCTH 00y4aeMbIX.
7.  CoOTBETCTBME TEMIIOB U3JIOKEHUS BOSMOKHOCTSIM €r0 BOCIIPUATUS U BEACHUS
3aIMCEN CTyAECHTAMMU.

8. Hcnomb3oBaHue MCTOJ0B aKTUBH3allUX MBINIJICHHA CTYJACHTOB.

9. Hcnonb3oBaHue mOpUEMOB  3akperyieHus  uHopmanuu  (OBTOpEHUE,
BKJIFOUEHHE BONPOCOB HAa NPOBEPKY BHUMAHHUSA, YCBOEHUS M T.M., MOJBEJICHUE
UTOTOB B KOHIIE PACCMOTPEHHUS KaXI0T0 BOIIPOCA, B KOHIIE BCEH JIEKIUH).

10. Mcnoap30BaHKe 3anuceld Ha JOCKE, HATIISITHBIX ITIOCOOMHH.
11. Hcnonp3oBaHue pa3gaToyHOTO MaTepralia Ha JICKIIUU.

12. Ucttonp3oBanue UKT.
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Onenka OpraHms3alvi JeKIINH

1. CooTBeTCTBUE JEKINU YUeOHOMY PacUCaHHUIO.

2. UeTtkocTh Havasia JIeKIUU (3a7€p’KKa BO BpPEMEHHU, BXOJ JEKTOpa B
ay IUTOPHIO, MPUBETCTBUE, YIAYHOCTh MEPBHIX (hpa3 UT.II.).

3. [TocenraeMoCTh JTEKIHUHU CTYIEHTAMMU.

4. 4. JIuciyIuIMHA Ha JICKLIHH.

5. PannonanbHOE pacripeiesieHue BpeMEHU Ha JIEKIUH.

6. CoOOTBETCTBUE AyJUTOPHUU, B KOTOPOM MPOBOJAUTCS JIEKLMSI, COBPEMEHHBIM

HOpMaM U TpeOoBaHMSIM  (IOCTaTOYHAsT  BMECTUMOCTh,  BO3MOXKHOCTb
ucnonibzoBanusi TCO, odopMIIEHHBIE HUT.I1.).

7. Hannune HeoOXoauMbIx cpeacTB HarassqHocT U TC.
OuneHka pykoBoACTBa pad0TOil CTYIEHTOB HA JIEKIIUNU
1. Ocy1ecTBIEHHE KOHTPOJIA 33 BEACHUEM CTYJCHTAMU KOHCIIEKTA JICKIIHUM.

2. Oxka3zaHue CTyJeHTaM IMOMOIIY B BEICHUH 3alUCH JICKIIUU (aKIEHTUPOBAHUE
W3JIOKCHHST MaTepualia JICKIUU, BBIJICIICHHE TOJIOCOM, HHTOHAIIMEH, TEMIIOM PeUun
HauOosiee BakHOW WHGOPMAIMU, WCIOJIb30BaHWE Tay3 HJis 3alucu TabOJuil,
BBIYCPUYMBAHUS CXEM U T.IL.).

3. [IpocMOTp KOHCIIEKTOB JICKLIUM CTYJIEHTOB (10, BO BPEMS, ITOCTIE JICKIIUH).

4. Hcnonp30BaHuEe NPUEMOB MOJJAEPKAHUSA BHUMAaHUS U CHATHUS YCTaJOCTH
CTYJICHTOB Ha JICKIUU (PUTOPUYECKHE BOMPOCHI, ITYTKH, HCTOPUUECKHUE IKCKYPCHI,
paccka3bl W3  KM3HM  3aMEUaTelIbHbIX  JIIOJEW, W3  ONbITa  HAYYHO-
UCCIIeI0BATEILCKON, TBOPUECKOU paboThI MpernogaBaTes v T.11.).

5. Pazpemienue 3agaBaTh BONPOCHI JIEKTOPY (B XOJ€ JICKIUH WU MOCTIE HEE).

6. CornacoBanue cooOIaeMoro Ha JIEKIIMA MaTepuaia ¢ COAep KaHHueM JAPYTHUX
BUJIOB ayIUTOPHON U CAMOCTOSTEIIbHON pabOThI CTYACHTOB.

Ounenka PE€3YIAbTATUBHOCTH JICKIINH

1. Crenenp peanu3anuy MiaHa JEKIUU (IMOoIHas, YaCTUYHAs).
2. CreneHb MOJHOTBI W TOYHOCTH PAaCCMOTPEHHSI OCHOBHBIX BOIIPOCOB,
PACKpPBITHUE TEMBI JICKIIUU.
3. NudopmarimonHo-no3HaBareibHasi 1EHHOCTh Jiekiuu. 4. BocnuratenbHoe
BO3/IeHCTBHE

8. MarepuajibHO-TeXHHYECKOE o0ecredeHue TUCHUIIMHBI

MarepuaibHO-TEXHUUECKYI0 0a3y Il POBEICHUS 3aHSATUN MO JUCUUILIINHE
COCTaBIIAIOT:

- JlekumonHasi 4yacThb Kypca mpoBoautcs B aynutopun Ne418, ocHaiieHHOM
000pyIOBaHUEM, 00ecIeuynBaroIINM peanu3aiuio WHTEPAKTUBHBIX
o0pa3oBaTeIbHBIX TEXHOJOTHI, a TAK)KE CETEBBIM 000PYA0BAaHUEM, TIO3BOJISIFOIITIM
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peayiM30BaTh BO3MOXKHOCTH OOpPa30BATENBHBIX TEXHOJOTHMA U TEXHOJOTHH
OTIEPAaTUBHOTO JTOCTYIa K HHPOPMAIIMOHHBIM pecypcam;

- DJIEKTPOHHBIE BEPCUM JICKIIUN, YICOHUKOB U METOAMYECKUMHU MaTepuagiaMu
JUISL KOHTPOJIbHBIX MEPONPUSATUNA (3aaHUsIMU Il KOJUIOKBUYMOB, TECTOB,
AK3aMEHAIMOHHBIMU OUJIETaMU);

- Kawkubiit hoH OMOIHOTEKY;

JlaGopaTtopuble 3aHsATHUA mpoBoasTcs B aynuropun Ne408, ocHaieHHON
000pyI0BaHUEM, 00ecIeynBaoIIUM peanu3anuio WHTEPAKTUBHBIX
00pa3oBaTeNbHbIX TEXHOJIOTHH, a TAKKE CETEBBIM 000PYI0BaHUEM, TTO3BOJISIOIUM
peann3oBaTh BO3MOXXHOCTH O0Opa30oBaTEIbHBIX TEXHOJOTHMH W TEXHOJIOTHH
OTIEPAaTUBHOIO JIOCTYIa K MHPOPMAIIMOHHBIM pPeCcypcam.

- [lepedyens mporpaMMHbBIX MIPOAYKTOB BKJIKOYAET :

* IIponyktet MICROCOFT (Desktop Education ALNG LicSaPk OLVS
Academic Edition Enterprise) monmucka (Open Value Subscription) Ne V2123829;

» Kaspersky Endpoint Security Cranmaptasii Russian Edition Ne nmuniensun
17E0-180427-050836-287-197;

* Cucrema noctpoenue rpaduxoB SciDAVis (6ecruiatnoe 110);

* (Cpena pazpaboTku BUpTYalbHBIX TpuOOpoB MyOpenLab (6ecruiatnoe I10);

CucrtemMa  JOKaJILHOM ceTHu KbI'Y MPEIOCTABIISIET BO3MO>XHOCTbH
OJIHOBPEMEHHOM pabOThl OOJBIIOTO KOJIWYECTBA MOJIb30BATENIEH KaK B JOKAIbHOU
CeTH By3a, Tak U uepe3 cerb «MHTepHeT» ¢ cobOioaeHreM TpeOOBaHUM
nH(OOPMAITMOHHONW O€30MaCHOCTH M OTpaHUYEHUEM J0CTyna K HH(opMaIuu.
DnekTpoHHas WHpOpMaIMoHHO — oOpa3oBarenbHass cpega KBI'Y mo3Bomser
OCYIIECTBIATh Pab0Ty oOydarommxcs W3 JIFOOOM TOYKHM JIOCTyIla, B TOM YHCIIC
U3BHE BYy3a.

JUis  CTyIEHTOB C OTrPaHUYCHHBIMH BO3MOXKHOCTSIMH  3JI0POBbSl  CO3JIaHbI
CHellMalbHbIe YCIOBUSL JUid modydeHus: oOpazoBanus. Creruaan3upoOBaHHOE
NOMEIICHUE JJIi WHBAJIMAOB pacnojiockeHo 1o aapecy: 360004, KabapauHo-
bankapckas pecrnyOnuka, r. Hambuuk, yn. YepHsieBckoro, 173, rinaBHbI y4eOHBIM
KOpITyC YHUBEpcUTeTa, aynutopust Nel45.

B nemnsix mocTymHOCTH TOSy4YeHHs BBICIIErO 0Opa3oBaHWs MO 00pa3oBaTeNbHBIM
nporpaMMaM WHBAJTUAAMHU U JIMIIAMU C OTPAHUYEHHBIMH BO3MOYKHOCTSMH 370POBbSI
YHHUBEPCUTETOM 00ECIEeUMBACTCS:
® QIBTEPHATHBHOM Bepcuel oduimanbHoro caiita B cetu «MHTepHeT™» s
C11a00BHIAIINX;
® [IPUCYTCTBUE AaCCHUCTEHTa, OKa3bIBAIOMIETO OOydaromeMycsi HEOOXOIUMYIO
TIOMOIIIb;

e IS MHBAIHIOB U JIMI] C OTPAHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbBS 10 CIYXY —
TyOJTMpOBAaHUE BCIIyX CIIPABOYHON HMH(GOPMAIMM O PACIHMCAHUM Y4YCOHBIX 3aHSITHH;
obecriedeHne HaUISKAIUMU 3BYKOBBIMU CPEJICTBAMH BOCIIPOU3BEICHUS HH(POPMAIINH;
IV MHBAIWAAOB W JIMI[ C OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 37IOPOBbBSI, MMEIOIIHX
HApYIICHHUsI OMOPHO-IBUTATEIIHFHOTO armapara, CO3/IaHbl MaTepHaTbHO-TEXHHUYECKUC
ycloBusi,  OOECIeYMBaIONIMe  BO3MOXKHOCTH  OECIIPENSATCTBEHHOTO  JIOCTyIa
00y4Jarommxcs B y4eOHbIE U IPyTUe IOMEIIEHUS YHUBEPCUTETA.
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JIucT usMeHneHui (10MOJIHeHUIT) B pado4eil mporpamme

AUCUMILTHHBI «KATOMHASA U siiepHasi GU3MKA» 110 HAITPABJICHUIO TTOJATOTOBKHU
11.03.01 - Paanorexuuka
Ha20 -20 yu.r.

Ne OnemeHT (myHkT) PII/I [lepeyeHbp BHOCUMBIX [Ipumeuanue

/m W3MEHEHUM (JTOTIOJTHEHUH)

OO0cy:x1eHa 1 peKOMEH0BaHa Ha 3aceaHuU Kadenpbl DIEKTPOHUKH U
U (POBBIX UHHOPMAIIMOHHBIX TEXHOJIOTUI

pOTOKOJI No OT «__» __2023_r.

3aB. kadenapoit 3 u LIUT, npod. Temes P.III.
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Kon xoMnereHImun

KPUTEPUU U ITIOKA3ATEJIM ONEHUBAHUSA PE3YJIbTATA OBYYEHUA

Ikana no TpaAMIHOHHON NATHOAJILHOM cHUCTEMe

PE3YJIBTAT =

OBYYEHUA Ba3oBrlii ypoBeHb Tpoxsuny it Bricoknii ypoBeHb

110 IMCUMILIMHE HEJONMYCK | HEYAOBJICTBOPUTEIBHO | YIOBJICTBOPUTEILHO/MU(.3a4eT ypoBeity OTINYHO/MU(.3a4eT

(Moymio) xopouro/aud.3auer
IIkxana no 0aJJILHO-PEITUHIOBOI cHCTeMe
0-35 36-60 61-80 81-90 91-100
OIK-1. 3HaTh: MOPSIAKU OTCYTCTBUE 3HAHHUM O | HEIOJIHBIC 3HAHUS O B 1I€JIOM YCIICIIHbIE MOJIHOCTBIO
Criocoben ®H3quc1<unx BeJII/I‘II/IIj (husznyecKux 3 @HaﬂquKHx Beﬂanmax B 3HAHUS (PU3UIECKUX c(hOpMUPOBAHHBIC 3HAHUS O
HCIIONB30BATE B aTOMHOU U SIIEpPHOU BeJ‘II/I‘lI/IHaj( B aTOMHOW | aTOMHOM U sICPHON (U3UKE; BeJ‘II/I‘{I/I}UIaX B 3 (hM3UYECKUX BENMYUHAX;
o — ¢usuke; U SiIepHOH (U3UKE; HUCTOPUYECKUX acgeKTaX } aTOMHOMU U s1IEpHON HACTOPUYECKUX acru[eKTax
3AKOHBI 1 HACTOPUYECKUE OCHOBHBIX HpI/IHI_II/IIIaX Pa3BUTHUS aTOMHOM U siIepHON | (pusmKe; paBBHTIiI'H aTOMHOU U
METOJIEI acneKTI{ pa3BUTHS 3 51 SaKOHflx ATOMHOU U | (PM3UKH; OCHOBHBIX HACTOPUYECKUX SICPHOM (PU3UKHU; OCHOBHBIX
CCTCCTBOHHDBIX aTOMHOMU U 1 IEpHON SepHON (pH3HKH, HpHHHHPaX 5 3a1<0}vlax acreKTax pa3BUTHSA ; anHuI/IPaX " 3aKOI;IaX
HayK | (U3MKHI; OCHOBHBIC OCHOBHBIX ATOMHOW U siIepHON (HU3NKH, OCHOBHBIX ATOMHOW U simepHON HU3NKH,
MaTeMaTHKY U1 HpHHHH}:ILI 51 SaKOHE)I (hU3UYECKUX ATOMHO- | OCHOBHBIX (PH3HUECKUX NIPUHIUIIAX U 5 OCHOBHBIX (PU3UUECKUX
pelleH s 3anau aTOMHOM U s1IEpHOM SIAEPHBIX SIBIICHUAX, aTOMHO-SZIEPHBIX SBJICHUSX, 3aKOHa)i aTOMHOM U aTOMHO-SJICPHBIX SBJICHUIX,
— (U3MKH, OCHOBHBIE MeToJjaX HaOMIoJAeHUS | MeToJax HaOIIOAeHUS U SANIepHON PHU3UKH, MeTojaX HaOI0ICHHUS U
eSTETbHOCTH (u3nIecKue aTOMHO- He 51 SKCIIEPUMEHTAIBEHOTO OCHOBHBIX OKCIIEPUMEHTAIBHOTO
SIICPHBIE SIBJICHUS, 3HAeT JKCIIEPUMEHTAIBHOIO | UCCIENOBAHUS; TPAHULIAX (hU3MYECKUX aTOMHO- | UCCIIEOBaHUS; TPAHHUIIAX

OIIK-2. METOJIbI HaOMIOACHNUS HCCIIEOBAHUA; MIPUMEHUMOCTH (PU3NIECKIX SIACPHBIX SABJICHUAX, MPUMEHUMOCTH (PUINIECKIX
Crniocoben M DKCIIEPUMEHTAJIbHBIE rpaHuIax MOJEJIel aToMa U aTOMHOTO MeToAax MoOJeJIel aTOMa U aTOMHOTO
CaMOCTOSTEIILHO HCCIIEOBAHUS, NIPUMEHUMOCTH sapa HaOJIIOICHUS U saapa
MIPOBOJIUTH TpaHuLbl (huznyeckux Moenen 3KCIIEPUMEHTAIBLHOIO
9KCIICPUMCHTAIb | MPUMEHUMOCTH aToMa M aTOMHOTO HCCIICIOBaHUS,
HBIE (bu3NUeCKUX MozemeH saapa TpaHUIAX
HCCIICOBAaHUS U aToMa U aTOMHOTO NIPUMEHUMOCTHU
HCII0JIb30BaTh spa (u3nIecKux Mojenei
OCHOBHbIE aToMa ¥ aTOMHOTO
MIPUEMBI sapa
00paboTKH U
NpeaCcTaBJICHUs YMeTh: TOJIKOBATh He OTCYTCTBUE WIHA | HEAOCTATOYHOE YMEHHE | B LEIOM YCIEHIHOE | IIOJHOCTBIO




Kon xomMnereHmun

KPUTEPUU U ITIOKA3ATEJIN ONEHUBAHUSA PE3YJIBTATA OBYYEHUA

HIxajsa no TpaaAMIMOHHON NATHOAJILHOM cucTeMe

PE3VYJIbTAT —
OBYYEHUA Bba3oBblii ypoBeHb TponsuuyTbiii Boicokuii ypoBeHb
0 TUCHMILINHE HE/IONMYCK | HeyJI0BJIeTBOPUTEIbHO | YIOBJeTBOPUTEIbHO/AU(.3aueT yposene OTIUYHO/Mu(.3a4eT
(Mopy.1i0) xopouro/aud.3auer
IIIxana no 0a/JJILHO-PEITUHIOBOM cCHCTeMe
0-35 36 - 60 6180 81-90 91 -100
HOJIyYEHHBIX CMBICT (PU3HYECKUX yMeeT | 4yacTU4HOe  yMeHHe | (hopMyJIMpOBaTh OCHOBHEIE | YMEHHE chopMHpOBaHHOE  YMEHME
JIaHHBIX BEJIMYMH U TOHSTHI, dbopmynupoBaTh MOJIOKEHMS aTOMHOM # | hopMyIHpoOBaThH bopmynupoBaTh OCHOBHBIE
hOpMyIHPOBATH OCHOBHbIE TOJIOKCHHS SITIEPHOM (hU3MKH; | OCHOBHBIC _ | mosnoxeHus aTOMHOH W
OCHOBHBIE TIOJIOKEHIIS ATOMHOH M A/ICPHOT | HCTIONB30BATH TOJIOKEHHUST ATOMHOM | s/IEPHOH ¢buznkwy;
ATOMHOI! U SLTIEpHOIH busuku; MaTeMaTHYECKHUI ammapar; | 1 SaepHod (DHM3MKM; | MCIIOJIL30BaTh 3
HCIIOJIL30BaTh MOJIL30BAThLCS MIPUHATHIMY | HCIIOJIH30BaTh MaTeMaTHYECKU  almapar;
(hU3MKH; UCTIOTB30BATh o ) .

- MaTeMaTHYECKUH eIMHUIIAMHI W3MEPEHHUS; | MAaTeMaTHYECKHUI [0JIb30BAaThCd  NPUHATHIMHU
MaTCMaTHICCKUH amnmapar; HUCIO/Ib30BaTh pasIUYHBIE | ammapar; e IMHULIAMHI H3MEPEHNS,;
armapar, HoJp30BaThCs TOJIB30BAThCS METOIUKH IIPOBEJCHHS | MOJTB30BATHCS MCIIONIB30BaTh  PA3INYHbIC
NPUHATBIMU €IMHALIAMHA [IPUHATBIMU (bU3MYeCKUX UW3MEpPeHUU U | IPUHATHIMU METOINKH MIPOBEICHUS
HU3MCpEHNUA, EIUHULIAMHI 00paboTKn SIMHUIIAMHI (bm3uvecKuX HM3MEpeHUuN U
HCII0JIb30BATh U3MEPEHUS, SKCIIEPUMEHTANIBHBIX JAHHBIX; | H3MEPEHUS,; 00paboTKu
pa3IMyYHbIC METOIUKU HCIO0JIH30BaTh (bopmynupoBaTh BBIBOALI IO | MCIOJIH30BATh JKCIIEPUMEHTAIBLHBIX
IpOBEICHHUS pa3IMYHBIE METOAUKH | PE3yIbTaTaM (busnuecKkux | pasaIuyYHbIE METOIUKHU | TaHHBIX; dhopMynMpoBaTh
dusruecknx MIPOBEAEHUS JKCIIEPUMEHTOB; peuaTs | IPOBEICHHUS BBIBOJBI 110  pe3yJibTaTaMm
M3MepeHuii n d)mnqecmilx CTaHIAPTHBIE 3a71a9H H 3a/1a4H d)mnqecm:lx (busznyeckux
06paBbOTKH M3MEpEHUH Y | TIOBBIIIEHHOW TPYAHOCTH H3MEPEHUH M | DKCIIEPUMEHTOB; peaTh
SKCTICPUMEHTATBHBIX 00paboTKHn 00paboTKH CTaHNApTHBIE  3aj@9M U

) 9KCIIEPUMEHTAIBHBIX JKCIIEpUMEHTANBHEBIX | 3aa4yu MOBBIIIIEHHON
A4HHBIX, JIaHHBIX; JIAHHBIX; TPYJIHOCTH
(opmysmposats (hopMyIHpOBaTH hopMyMpoBars
BBIBOABI 110 BBIBOJIBI o BBIBOJIBI o
pe3yapTaTtaM pe3yibTatam pe3yabTaTam
pusnyeckux buzyecKnx dbuzHIecKnx
IKCIIEPUMEHTOB; JKCIIEPUMEHTOB; 9KCIIEPUMEHTOB;
peliaTh CTaHJapTHBIC pemaTth CTaHAapPTHBIC pemaTrs CTaHIapTHBIE
3a/1a9d ¥ 331291 3aJadd = M 3aJa4dd 3aJa4yd M 3aJadd
HOBBIIIEHHOM MOBBIIIIEHHON MOBBIIIIEHHOM
TPYIHOCTH TPYJIHOCTH TPYJIHOCTH
Baajxern: paboToli ¢ OTCYTCTBHE HaBBIKOB HEIOCTATOYHOE BIIAJICHHE HaJIM4YHEe HaBLIKOB yCHENIHOE BIIAZICHUE




Kon xomMnereHmun

KPUTEPUU U ITIOKA3ATEJIN ONEHUBAHUSA PE3YJIBTATA OBYYEHUA

HIxajsa no TpaaAMIMOHHON NATHOAJILHOM cucTeMe

PE3YJIbTAT po =
o BUHYTbIN .
OBYYEHUS Ba3oBblii ypoBeHb P HOBel-)l,b Boicokuii ypoBeHnn
0 TUCHMILINHE HE/IONMYCK | HeyJI0BJIeTBOPUTEIbHO | YIOBJeTBOPUTEIbHO/AU(.3aueT yp OTIUYHO/Mu(.3a4eT
xopouro/aud.3auer
(Moxay.t0)
IIIxana no 0a/JJILHO-PEITUHIOBOM cCHCTeMe
0-35 36-60 61-80 81-90 91-100
HPOCTERIIUMU He BJIaJIeHHs PAOOTOM C paboToi ¢ MpocTeHIINMH BIIaJICHUs PabOTOM ¢ | paboToif ¢ mpocCTeHIIMMH
dunyeckuMu BIIAJICET POCTEUILIUMU (bnznyeckumMu MpudopaMu 1o MPOCTEUITIMU ¢usnueckumMu  puboOpamMu
IpUGOpaMH 110 (buznueckuMu aTOMHOM U ﬂziepﬂoﬁ busuxke, busnyeckuMu O ATOMHOH U  sIEPHOI
ATOMHOIT H S/IEpHOit HDI/I69‘paMI/I no METOUKOH 00paboTKU npn69paMI/I no | dhusnxe, METOIHKOI
(busHKe, METOKO ATOMHOH M A/IEPHON | pe3y.IbTATOB IKCTIEPUMEHTOB. | aTOMHOH H ANEPHOH | G051y PE3yIIBTATOR
(u3nKe, METOAMKON (usnKe, METOAMKON
00paboTKu 9KCIEPUMEHTOB.
00paboTKu 00paboTKu
pe3yJIbTaToB PE3yIbTATOB PE3yIbTATOB
OKCTICPUMCHTOB. HKCIIEPUMEHTOB. SKCIIEPUMEHTOB.
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