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1. OEJIM U 3AJAYHN OCBOEHUA JUCHUITJINHBI

1.1 llesib ocBOEHUSA AUCLUIIINHBI:

Lenbr0 OCBOCHMSI TUCHUIUIMHBEI SBJISETCSA U3yueHHe (pyHIaMeHTaIbHBIX 3aKOHOB (DU3UKU aTOMa,
3HaHUE KOTOPBIX HEOOXO0AUMO B OyAyIleM IPU IOCTAHOBKE U PEIIEHUH NTPO(eCCUOHANIBHBIX 3a/1a4,
a TakxkKe JUIst MPO(eCCHOHATFHOTO ¥ IMYHOCTHOTO PAa3BUTHAL.

1.2 3aja4yu ocBOeHUS JUCHUIIUHBI (MOAYJIA):
— TEOpeTHYecKoe M3ydeHne GyHIaMEeHTAIbHBIX (PU3HUECKUX 3aKOHOB;
— OCBOGHHME METOJIUK H3MEpPEHUH U OOpabOTKM HUX pe3yabTaToB B JabopaToOpusix
($U3NIECKOTO MPAKTHKYMA;
— YMEHHE MPUMEHATh 3aKOHBI AaTOMHOH (QU3MKH TpU pEUIeHUH (QHU3HYECKUX |
OOIIEeNH)KEHEPHBIX 3a/1a4.

2. MECTO JUCHUIIVINHBI B CTPYKTYPE OBPA30OBATEJIbHOM
INPOI'PAMMBI

YyeOHas aucnuIuimHa «pU3MKa creruanbHas (aToMmHas)» BKIIOYEHA B 00sA3aTElIbHBIN
NepevyeHb TUCHUILIMH B paMkax 0a30oBoit yactu bioka 1 (b1.6.14), ycranosnennoro ®I'OC BO, u
SIBJISICTCS 00s13aTENBHOM [ BCeX npoduiielt HanmpasiaeHus nmoarotopku 14.05.01.

Hucnurnnuna 6a3upyercs Ha U3yYEeHUU CISAYIONUX AUCIUIUIMH: (PU3HKA,
MaTeMaTHYeCKUii aHaIN3, MaTeMaTUKa, aHAIMTHYeCcKasi TeOMETpUs U JInHelHas anrebpa,
0OBIKHOBEHHBIC U PepeHITHATBHBIC YPaBHEHHUS, TeOpUs (PYHKIINN KOMIUIEKCHOTO TIEPEMEHHOTO,
TEOpHs BEPOSITHOCTEW U MaTeMaTUyecKasi CTAaTUCTHKA.

Jucnumnnnna «Pu3nka crenuanbHas (aTOMHast)» SBISETCS OCHOBOIOJIAraoen 11s
M3Y4EHHUs CIEeNYIOINX JUCIMIUINH: siiepHas pusnka, (pusmnka siiepHbIX PeakTOpOB.

3. KOMIIETEHIIMHU OBYUYAIOILIET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCHUAITJINHBI (MOI[YJIS[)1
Tabnuna 1 — @opMupoBaHre KOMIETSHIINNA JUCIUILTHHAM

HaumenoBanue Cemectpsl, POPMHUPOBAHUSI TUCIIATLTAHBI
JICTIUTUIAH, Komnerenmuu 6epyrcs 3 Y4eOHOTo ITaHa Mo HAIPaBJICHUIO IIOATOTOBKH OaKaiaBpa
(hopMUpyOLIIX /cnienaIrcTa/MarucTpay
KOMIIETEHIIUIO 1 2 3 4 5 6 7 8
COBMECTHO
Xumus OIIK-1
Hauepmamenvras

ceomempus u
uMdceHepHas epagpuxa
OIllK-1

.Quszuueckoe u
Mamemamuyeckoe
Modenuposanie

OIIK-1

Mamemamuueckuii




HanmenoBanue

JMCIMTUTHH,
(dbopMupyrOIIHIX

KOMIICTCHIIUIO

COBMECTHO

CemecTpbl, GOPMUPOBAHUS JUCITHITITUHBI

Komnerenmuu Gepyrcest u3 Y4eOHOTO M1aHa 10 HalpaBJICHHIO TIOATOTOBKY OakajiaBpa
/cnenuanucTa/MarucTpa»

2 3 4 5 6 7 8

ananus OIIK-1

Ananumuueckas
ceomempus. Jluneiinas
aneeopa OIIK-1

ObvikHOBeHHbIE
oughpepenyuanvrovle
ypasuenusi OI1K-1

Teopus pynxyuil
KOMNAEKCHO2O0
nepemennozo OIIK-1

Teopus eepoamuocmeii
U Mamemamuueckas
cmamucmuxa OIIK-1

Qusuxa OIIK-1

IHpuxnaonas gusuxa
OIIK-1

Teopemuueckas
mexanuka OIIK-1

Mexanuxa srcuokocmu
u 2aza OIIK-1

Texnuueckas
MepMOOUHAMUKA

OIlIK-1

Mexanuxa OIIK-1

Mamemamuuecxue
Memoobl
MOOenuposanus
Qusuueckux npoyeccog
6 HUP OIIK-1

Dnexmpomexnuxa u
anekmponuxa OIIK-1

Keanmosas mexanuxa
U cmamucmu4ecKast
@uszuxaOIIK-1




HanmenoBanue

JMCIMTUTHH,
(dopMupyOIIHX

KOMIICTCHIIUIO

COBMECTHO

CemecTpbl, GOPMUPOBAHUS JUCITHITITUHBI

Komnerenmuu Gepyrcest u3 Y4eOHOTO M1aHa 10 HalpaBJICHHIO TIOATOTOBKY OakajiaBpa
/cnenuanucTa/MarucTpa»

2 3 4 5 6 7 8

Hoepras usuxa

OIIK-1

Ypaenenus
MamemamuyecKkou
¢usuxu OIIK-1

Teopus
meniomacconepenoca
OIlIK-1

Bexmopnuuii u
MEH30PHbIL AHATU3

OIIK-1

HoepHvie monaughvle
mamepuanvt OIIK-1

Csapra OIIK-1

Tuopoounamuxa u
mennoobmen OITK-1

Tloozomoexa x
npoyeoype 3auumol u
3auuUma 6bINYCKHOU
K6AMUDUKAYUOHHOU
pabomut. OIIK-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 u HanmMeHoBaHHe
KOMIIETEHIHH

KO)I H HAMMCHOBaHHE
HHAUKATOPAa JOCTUIKECHUS]
KOMIIETCHIIMHA

IInanupyemsbie pe3yJbTAThl 00y4eHUs MO JUCHUTNIIMHE

OuneHo4HbIE CpeACTBa

IIpome:xyToun
Texkyuero P uy
oii
KOHTPOJIS
aTTecTaluu




OIIK-1

Crocoben
HCIIOJb30BaTh
0a30BbBIC 3HAHUS
€CTECTBCHHOHAYYHBI
X JTUCLMILIMH B
npoQeCcCHOHAILHON
JIEATENHHOCTH,
HPUMEHSTh METOJIbI
MaTeMaTHYECKOTO
aHaJn3a u
MOJICTTUPOBAHUS,
TEOPETUICCKOTO U
IKCIIEPUMEHTATHLHOT
0 UCCJIEAOBAHUS.

HNOIIK-1.1

Hcnons3yer Ga30Bbie
3HAHHS
CCTCCTBCHHOHAYYHBIX
JUCHUITIINH B
npodeccnoHaTbHOMI
JEATEIbHOCTH.

HOIIK-1.2
IOPUMEHSIET MEeTO/bl

MaTEMAaTHYCCKOI'O
aHaJIi3a u
MOACIIMPOBAHUA,
TECOPETUYICCKOTO u
OKCIICPUMCHTAJIIBHOT'O
HUCCICIO0BaHUsA

3HaTh.

-0a30BbIe 3aKOHBI B
obnactu
€CTECTBEHHOHAYYHBIX
JACITATLINH;
-OCHOBHBIE
XapaKTePUCTUKU
€CTECTBEHHOHAYYHOMI
KapTUHBI MHUpA.

-COBpPEMEHHBIE
nH}popMaMOHHbIE
TEXHOJIOTHH,
UCIIOJIb3yEMBbIE MPU
00paboTKe M aHAIK3E
9KCIIEPUMEHTAIBHOM
U TEOPETUYECKOM
(usnaeckoit
HHpOpMAINH;
-OCHOBHBIE CIIOCOOBI
006paboTku
UH(DOpMALHH.

Ymersn

MPUMEHATH OCHOBHBIE
3aKOHBI €CTECTBO3HAHMSA U
METO/IbI MATEMAaTHIECKOTO
aHaJIM3a ATl PELICHUS
npodecCHOHATBHBIX 3a1ad

MNPpUMCHATH
MATEMAaTUYCCKHUEC MECTObI,
q)I/ISI/I‘ICCKI/Ie 3aKOHBI U
BBIYUCIUTCIbHYIO TCXHUKY
AJIA peIICHUA
MPAaKTUYCCKUX 3aJ1a4.

Baagernb

-ME€TOAaMH aHaJin3a u
MOICIUPOBAHUATIPU
peleHun
IpCaATOKCHHBIX 3aJa4

OCHOBHBIMH 3aKOHAMH
€CTECTBO3HAHM,
METOIaMH aHaJH3a U
MOJICITAPOBAHHS
TEOPETHICCKUX H
AKCIEPUMEHTAITBHBIX
HCCIeOBaHUM 1JIs
pemenus
npodeccruoHaTbHBIX
3azad.

OO6cyxneHne
pelieHuii 3aaad,
BEIOpPaHHBIX
MPOU3BOJIbHBIM
obpaszom u3
pa3paboTaHHOTO
nakera.

Bormpocsr nis
YCTHOTO
cobecenoBaHus
: Omtetsr (25
OWIIETOB)




4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

4.1 Pacnpenenenue Tpya0EMKOCTH TUCIUTIIMHBI 10 BUJIaM paboT MO ceMecTpaM

OO61as TpyA0EMKOCTh IUCHHUILUIMHBI cocTaBisieT 4 3a4.ell. 144 gaca, pacnipeneneHue
9acoB MO BUaM paloT 10 ceMecTpaM MPeCTaBIeHO B TadmuIe 3.

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

TpynoémkocTs B yac

Buna yueOHoii padoThI Bcero uac.
5 cemecTp
@opMaT u3yuyeHHs TUCIUTIHHBI C MCIOJIb30BaHHEM
3JIEMEHTOB 3JIEKTPOHHOTO
o0OyueHus
OO0mas Tpy10EMKOCTb JUCHUTUIMHBI IO Y4eOHOMY IJIaHy 108
1. KonTtakTHas padora: 56
1.1. AynutopHasi paGoTa, B TOM 4ucJie: 51
3aHATHUSA JeKIMOHHOTO THMa (J]) 17
3aHsTUsI ceMuHapckoro tuna (I13-cemunapsl, npaxT. 3aHATHS U ) 17
naboparopasie padbots (JIP) 17
1.2.BHeayauTOpHAasi, B TOM 4HCJIe 5
KkypcoBas pabota (mpoekt) (KP/KII) (koHCcynbTanus, 3amuTa)
TEKYIIHIA KOHTPOJIb, KOHCYJIbTAIIUU T10 TUCITUTUTHHE 2
KOHTaKTHas paboTa Ha npoMexyroyHoM KoHTpoJe (KPA) 3
2. CamocrositesqibHas padora (CPC) 52

pedepar/scce (MOArOTOBKA)
pacuérHo-rpaduueckas padota (PI'P) (moaroroska)
KOHTpOJIbHasI paboTa 10
KkypcoBas pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITENTFHOE U3yUSHHE Pa3/IeoB, CAMOIIOATOTOBKA
(mpopa0oTka 1 MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia 1 MaTepuana
y4eOHUKOB U Y4eOHBIX TOCOOMH, TOATOTOBKA K TAOOPATOPHBIM U
MPAKTUYECKUM 3aHSATHUSIM, KOJJIOKBUYM U T.1I.)

[TonroToBka K SK3aMeHy (KOHTPOJIb)

ITonroroBka K 3a4€ry/ 3a4€Ty C OI[eHKOH (KOHTPOJIb) 10

32




4.2 CopnepkaHue AMCLUUILINHBI, CTPYKTYPUPOBAHHOE 110 TEMAM

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

Ilnanupyemble Buasbl yue6Hoii padortsl (4ac)
(KOHTpOJIMpYyeMble) HaumenoBanue Peanuzaumsa B | HaumenoBanue
pe3yabTaThl KontakTHas paGora z 2 HCMOJIb3yeMbIX pamMKax pa3paboTaHHOrO
ocBoenms: koa YK; A g AKTHBHBIX U IIpakTnyeckoil | JJIeKTPOHHOIO
HaumeHoBaHuUe pa3aenos, TeM = ) = 3 Bug CPC
OIIK; IIK u 2 |E S MHTEePaKTHBHBIX NOATOTOBKH Kypca
HHANKKATOPBI E E“ g § E ; E E 00pa3oBaTelbHBIX | (TPYA0EMKOCTH | (TPY10eMKOCTh
JAOCTHKEHUS % 2§ [EE B g TeXHOJIOT i B Yacax) B Yacax)
KOMIeTeH Ui = = 3 28 B 'S
ST E P*
5 cemecTp
OIIK-1 Pa3gen 1. KopnyckoJisipHO-BOJTHOBOM AyaJIn3M IoxroroBka k Jlexuun,
JICKIIUSAM U
HOIIK-1.1 Tema 1.1KBaHTOBBIE CBOMiCTBa 2,0 2,0 2,0 [PaKT.3aHATHAM VcTHOS
HOIK.12 371eKTPOMATHUTHOTO M3JIyYeHUs [6.1] obCyXIeH e
. TemoBoe n3mydeHwue. METOAOB petteHid
dotoapdekt. TopmosHOE 3anad.
PEHTTEHOBCKOE U3JIyueHHE.
Tema 1.2ATom Pe3epdopaa- 1,0 2,0 2,0
Bopa.
SnepHast MOZIETIb aTOMA.
IToctynats! bopa. OnbiTel @panka
—TI'epua.
Tema 1.3 BoJiHoBbI€E CBOiicTBa 2,0 1,0 2,0
JacTuil.
T'unotresa ne-bpoitna. IlpuHumn
HEOINpPEIeJICHHOCTH.
JlaGopaTopHas padora Ne4-2 2,0 2,0 IMonroroBka IIpoBenenue
n.p.[6.2] IKCIICPUMCHTA KaK
Wzydenne apnenus porodddexra. Ha JJa0OpaTOPHBIX




IInanupyemsbie Bunnl yue6Hoii padoTsl (dac)
(KOHTpOJIMpPYeMBbIe) HaumeHnoBanue Peanuzanus B | HammeHnoBanme
pe3yJbTaThl Konrakrnasi pabora z o2 HCIOJIb3yeMBbIX pamMkax pa3padoTaHHOrO
ocBoenus: koa YK; E AKTHBHBIX H I[pakTudeckoii | IJIeKTPOHHOTO
HaumeHoBaHuUe pa3aenos, TeM = ) =H Bun CPC
OIIK; IIK u I g S HHTEPAKTUBHBIX NOATOTOBKHU Kypca
HHIUKKATOPBI = E‘ E § E ; S E 00pa3oBaTebHBbIX | (TPYAOEMKOCTH | (TPYAOEMKOCTH
JOCTHIKEHHUS % S € |[EE B E TeXHOJIOr Hit B Yacax) B Yacax)
KOMIeTeHIuii = e T |58 B¢
= E PE
JlaGopaTopHuas paGora Ne 3-1 3,0 2,0 [HoaroroBka k YCTaHOBKaX, Tak U
n.p[6.2]. C MOMOII[BIO
OmpeneneHue nepBoro KOMITBIOTEPHOTO
MOTEHIIMAaIa BO30YKICHHS AaTOMOB MOJIEPOBAHHA.
MeronoM dpanka-I'epua
VYerHoe
JlaGopaTopHuas paGoTa Ne 4-6 2,0 2,0 [ToaroroBka k oGCyKIeHHE
n.p[1.2]. pe3yibTaToB
Dddexr Komnrona
JKCIIEPUMEHTA U
I0JIO>KEHU I
TEOPHUH T10 TEME.
Pa6ora mo ocsoenmio 1 pazgena: | 5,0 7,0 5,0 12,0
pedepart, 3cce (Tema)
pacuérHo-rpaduyeckas pabora
(PTP)
KOHTpOJIbHasA padoTa
Hroro no 1 pazneny 5,0 7,0 5,0 12,0
Pasgen 2. Ypasuenue llIpénunrepa. KantoBanue IoxroroBka k Jlexuumu,
JCKIUSIMA U
Tema 2.1. KBantoBaHue. 2,0 2,0 5,0 NPAKT. 3aHATHAM YcrtHoe
[6.1] o0cyxIeHue
BomHoBast pyHknus. YpaBHeHHE METOJIOB PELIECHUS
Ipénunrepa 3ajad.
Tema 2.2. Pemnenue YpaBHeHHs 2,0 2,0 5,0




IInanupyemsbie Bunnl yue6Hoii padoTsl (dac)
(KOHTpOJIMpPYeMBbIe) HanmenoBanmue Peannzanusi B | HanmmenoBanmue
pe3yJbTaThl Konrakrnasi pabora z o2 HCIOJIb3yeMBbIX pamMkax pa3padoTaHHOrO
ocBoenus: koa YK; E AKTHUBHBIX U IIpakTuyeckoi | DJIEKTPOHHOTO
HaunmeHnoBaHue pa3aesioB, TeM 2 o =) Bup CPC
OIIK; IIK u = |E S HHTEPAKTUBHBIX NOATOTOBKHU Kypca
2 ®
HHIMKKATOPBI = E‘ & § = 55 2 00pa3oBaTelIbHBIX | (TPYA0EMKOCTH | (TPY10eMKOCTh
= B & o
JOCTHIKEHHUS 2 S € |[EE B E TeXHOJIOr Hit B Yacax) B Yacax)
. e & (¥ =
KOMIeTeHIuii = &S |E8 B¢
< o D =
= =
IIpénunrepa.
Yactuna B IpAMOYToOJILHOM ME.
[oTennmansHbIi Oapbep.
JlaGopaTopHas paGora Neq4-10. 4,0 [ToaroroBka k [IpoBenenue
W3yuenwue criekTpa aroma np. [6.2] IKCIICPUMEHTA KaK
BOJIOpO/Ia Ha J1abopaTopHOI
YCTaHOBKE.
VYcerHoe
obcyxieHue
pe3ysbTaToB
JKCIIEPUMEHTA U
TIOJIOKEHUH
TEOPHUH I10 TEME.
PaGora no ocsoenmio 2 pasgena: | 4,0 4,0 4,0 10,0
pedepar, 3cce (Tema)
pacuérHo-rpadguyeckas padora
(PT'P)
KOHTpOJIbHasi padoTa
HToro mo 2 pasmeny 4.0 4.0 4.0 10,0

Pa3nen 3. ®usuka aToMOB

ITonroroBska x
JIEKIHASIM 1
MIPAKT. 3aHITHIM

Jlexum,

VcTHOE




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

Bunnl yue6Hoii padoTsl (dac)

HaumenoBanue Peanuzanusa B | HammenoBanue
KonrakrHas pabora z o2 HCIO0JIb3yeMbIX paMKax pa3padoTaHHOrO
- N
AKTHBHBIX H IIpakTnyeckoii | DJIEKTPOHHOIO
HaunmeHnoBaHue pa3aesioB, TeM 2 o = 3 Bup CPC P P
= |E S HHTEPAKTUBHBIX MOAT0TOBKH Kypca
A 9 =R
= E‘ 5 |& E 5 S & 00pa3oBaTebHBbIX | (TPYAOEMKOCTH | (TPYAOEMKOCTH
= B & o
2 S € |[EE B E TeXHOJIOr Hit B Yacax) B Yacax)
= e & (2 8 E O
C o |25 KRG
2. LD &
= =
[6.1] obcyxaeHue
METOJIOB PEIICHHUS
Tema 3.1 DHeprusi u BosHoBbIe | 2,0 2,0 5,0 IToaroroBka k 3aj1ad4.
¢yHkuuu aToma Bogopoaa. JEKIHSIM U
MIPaKT. 3aHATUAM
Pemenue ypasuenus IllIpénunrepa [6.1]
UL aTOMa BOAOPO/A.
DHEpPreTUYecKuil CeKTp.
MexaHnuecKuil 1 MarHUTHBIN
MOMEHT.
Tema 3.2. MyabsTumiernocts | 2,0 2,0 5,0
CIIEKTPOB aTOMOB.
CrieKTpbI IIeTOYHBIX METAJUIOB.
Cnum.
Tema 3.3. Atrom B MaruutHoMm 2,0 2,0 5,0
noJe.
MHOT03/1eKTPOHHBIE aTOMBI.
O ekt 3eemana.
Tema 3.4. CamonpousBojbHoe n | 2,0 5,0
BBIHYK/IEHHOE M3JTyUeHHe.
Jlazepel. MonekynsipHble CHEKTPEI
JlabopaTopHasi pagora Ne 4-5 4,0 IMoxroroBka k IIpoBenenue
a.p. [6.2] 9KCIIEPUMEHTA C
W3ydenne aTOMHBIX CIIEKTPOB TOMOIIBIO
JIBYX- U TPEXBAJICHTHBIX




IInanupyemsbie Bunnl yue6Hoii padoTsl (dac)
(KOHTpOJIMpPYeMBbIe) HanmenoBanmue Peannzanusi B | HanmmenoBanmue
pe3yJbTaThl Konrakrnasi pabora z o2 HCIOJIb3yeMBbIX pamMkax pa3padoTaHHOrO
ocBoenus: koa YK; E AKTHUBHBIX U IIpakTuyeckoi | DJIEKTPOHHOTO
HaumeHoBaHuUe pa3aenos, TeM = ) =H Bun CPC
OIIK; IIK u I g S HHTEPAKTUBHBIX NOATOTOBKHU Kypca
HHAMKKATOPBI = E‘ E § E 5 S & 00pa3oBaTeJILHBIX | (TPYAOEMKOCTH | (TPYl10€MKOCTD
= 5 ~ .
JOCTHIKEHHUS 2 S € |[EE B E TeXHOJIOr Hit B Yacax) B Yacax)
KOMIIeTeH U = S 3 =5 B 'S
] o D =
= =
9JIEMEHTOB. KOMIIBIOTEPHOTO
MOJETUPOBAHUSL.
JlaGopaTopHnas padora Ne 4-11 4,0
VYerHoe
KoMmbroTepHOE MO/IEMpPOBaHHE 06CyKICHHE
a¢dexra 3eemana. Pe3yIIbTaTOB
9KCIIEPHUMEHTA U
TOJIOKEHUH
TEOPHUH 110 TEME
PaGora no ocBoenuio 3 paszaena: | 8,0 8,0 6,0 20,0
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckasi padbora
(PI'P)
KOHTpOJIbHasi padoTa 10,0
Hroro no 3 pasneny 8,0 6,0 6,0 30,0
KypcoBas padora (KP)
Kypcogoii npoexr (KII)
HUTOI'O 3A CEMECTP 17,0 17,0 | 17,0 | 52,0
HUTOT'O 3A KYPC 17,0 17,0 | 17 52,0




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

HaumenoBaHue pa3aeioB, TEM

Bunnl yue6Hoii padoTsl (dac)

KonTtakTHas pa6ora

Jlexknun
JlaGopaTopHbI
€ padoThI

IMpakTHYeckue

3aHATUA

CTaMUOCTOHATCIbHAaA

paboTa cTy1eHTOB

(uac)

Bup CPC

HaumeHnoBaHue
HCMOJIb3yeMbIX
AKTHBHBIX H
HHTEPAKTUBHBIX
0o0pa3oBaTebHbIX
TEeXHOJOTui

Peanuzanus B
pamMkax
IIpakTnyeckoii
MOAT0TOBKH
(TpyAoeMKOCTh
B 4acax)

HaumenoBanue
pa3padoTaHHOrO
DJIEKTPOHHOT0
Kypca
(TpyAoeMKOCTh
B 4acax)




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

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

CdopmupoBaHbl TECTHI AJIsl TEKYIIETO KOHTPOJISL 3HAHUN 00yUYarOLIuXCsl
CocraBieH nepevyeHb BOPOCOB, BHIHOCHMBIX Ha MPOMEXYTOUHYIO aTTECTALUIO B hopme
JK3aMEHa

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

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

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



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

Koa 1 HamMeHOBaHHe
KOMIIETEeHIIHH

KO}I 1 HAUMCHOBAaHHUEC
HHIAUKATOpA JOCTHKCHUA
KOMIIETCHIIMH

KpuTtepuu oneHuBaHus pe3ybTaToOB 00y4YeHUs

Ouenka
«HEeYAOBJIETBOPUTEJIHHOY
/ «HE 3a4TEeHO»
0-59%

OT max PeUTUHIOBOM

OLICHKHU KOHTPOJIA

Orenka

«YAOBJIETBOPUTEJIBHO» /
«Ba4YTCHO»

60-74%

OT Max peUTUHIOBOM OIIEHKU

KOHTPOJIA

OreHka
«xopoio» /
«3aUTCHO»
75-89%

OT max PEeUTUHTOBOM

OLICHKHU KOHTPOJIA

Orenka
«OTIUYHOY /
«3aYTECHO»
90-100%

OT max peUTHUHIOBOU

OLCHKHN KOHTPOJIA

OIIK-1 Cnocoben
HCIIOJIE30BAaTh
0a30BEIC 3HAHUSA
€CTECTBEHHOHAYIHBIX
JUICITUATIIINH B
npodeccnoHanbHOM
JIEATEIIbHOCTH,
MPUMEHSITh METOTbI
MaTeMaTHYeCKOro
aHajgu3a u
MOJICTTUPOBAHUS,
TEOPETUIECCKOTO U
AKCIIEPUMEHTAILHOTO
HCCIIEIOBAHUS.

HOIIK-1.1. Pemaer
3a7a49u
npodecCuOHATIbHON
JIEITENLHOCTH,
MIPUMEHSISI METOJIBI
MaTeMaTHYCCKOro
ananuza. MOIIK-1.2.
Pemaet 3amaun
npodeccuoHaNBHOM
JIEATENHHOCTH,
TIPUMCHSIS
€CTeCTBCHHOHAYYHBIC U
OOLIeHKEHEPHbIE
3HAHUS.

Uznoxenne yueOHOTO

Marepuaia OeccHCTeMHOe,
HETOJIHOE, HE YCBOCHBI
OCHOBHBIC 3aKOHBI U IIpaBUJIa
oOrrei PU3NKH, HETIOHUMAHUE
UX HCIOJIb30BAHUS B PaMKaXx
MOCTABJICHHBIX eIl 1 3a/1a4,
9TO MPEMATCTBYET YCBOCHHUIO
HOCJIEYIOMIEr0 MaTepuaa

®parmeHTapHsIe,
MMOBEPXHOCTHBIE 3HAHMS 1O
METOJaM MaTeMaTHYECKOTO
aHamusa.

N3noxeHne nosry4eHHbIX

3HAHUI HETOJHOE, OJTHAKO
9TO HE MPENIATCTBYET
YCBOCHHUIO MOCIIEYIOIIETO
marepuana. JJomyckarorces
OT/IEJIbHBIE CYIIECTBEHHBIE
OIINOKH, HCIIPABIICHHEIC C
TIOMOUIBIO MPENOAABATENS.
3aTpyAHEHUs IPU
(hopMyIHpOBaHUT
pe3yJIbTaTOB U UX PEIICHUH

3HaeT MaTepuan Ha
JOCTaTOYHO XOPOILIEM
YPOBHE; MPEACTABISACT
OCHOBHBIE 331241
npodecCHOHAIBHOM
JeATEIbHOCTH, HMEeT
HaBBbIK B IIOCTAHOBKHU

meneii 1 BEIoopa
ONTUMAaIbHBIX

c110co0o0B ux
JIOCTUIKEHUS.

Hmeet rny6bokue 3HAHUS
BCEro Marepuaina
CTPYKTYPbI JUCHHUILIHHBI;
OCBOMJI HOBAIMU
JIEKIIMOHHOTO Kypca Mo
CPaBHEHHUIO C

y4e0HOI TUTepaTypoii;
U3JI0KCHHE TIOTYICHHBIX
3HAHHMH IOJTHOE,
CHUCTEMHOE; JOMYCKaIOTCS
€JIMHUYHBIC OLINOKH,
CaMOCTOSITEIEHO
WCTIPaBJIIEMbIE TIPH
cobeceoBaHNU




Tabnuna 7 — Kputepun orieHUBaHUS

Ouenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«5»
(oTIMuHO)

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

Cpennuii ypoBeHb
«»

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

(xopor10) MaTepuai, yaieOHbIe 3aJaHusl HE OICHEHBI MAaKCUMATbHBIM YHCIIOM
0a/I0B, B OCHOBHOM C(HOPMHPOBAT MPAKTUICCKHE HABBIKH.
[ToporoBsrii OIICHKY «Y/J0BJIETBOPUTEIbHO)» 3aCTy)KUBACT CTYACHT, YACTHYHO C
YPOBEHB «3%» poOeslaMy OCBOMBIIUI 3HAHKS, YMCHHS, KOMITCTCHITUN H
(y1OBIIETBOPHUTEb | TEOPETHUSCKUIT MaTeprall, MHOTHE yIeOHbBIC 3a1aHus JINOO HE
HO) BBIIOJIHUII, 1100 OHU OLIEHEHBI YHCIIOM 0aI0B OJU3KUM K
MUHUMAJIBHOMY, HEKOTOPBIC TPAKTUICCKIE HABBIKUA HE CHOPMUPOBAHBI.
MuHUMaNIBHBIN | OLIGHKY «HEYI0BJICTBOPUTEIIHLHO» 3aC/Iy)KUBAET CTYJACHT, HE OCBOMBIIHUI
YPOBEHB «2% 3HaHUS, YMEHUS, KOMIIETCHIIMU M TEOPETUYCCKHI MaTepHall, yueOHbIe
(HeyIOBIETBOPUTE | 3aJaHMs HE BBITIOJHWI, IPAKTHYECKNE HABBIKK HE CHOPMHUPOBAHBI.
JIbHO)

6. YYEBHO-METOJANYECKOE OBECINEYEHHUE JUCHUITJIMHbI

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

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

6.1 YueOHas MTepaTypa, NeyaTHble U3JaHusl 6UbaM0TeYHoro GpoHAa

Tabnuna 8 — [lepeuensb yueOHON nUTEpPaATYpPHI

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

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

3. . Cuyxmu [I.B. O6mmii kypc ¢um3uku. Tom 5 4.l. ATomHas u syiepHas pm3suka.
Yuebnoe nocobue / JI.B. Cuyxun. M.: ®USMATIINT, 2018. — 426 ¢

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

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

6.2 Mertoauueckue YKa3aHus, pCKOMCHAAIIUN U JPYTUC MATCpHUAJIbl K 3aHATUAM

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

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

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


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

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

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

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

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

7. THOOPMALIMOHHOE OBECIIEYEHME JUCHUIIJINHBI

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

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

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

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

7.2. ITlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

Tabnuua 9 — [lepedyeHb EKTPOHHBIX OMOIMOTEUHBIX CUCTEM

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

8. OBPA30OBATEJIBHBIE PECYPCBbI J1J151 UYHBAJINJIOB U JINIL C OB3

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



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

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

Ne Ilepeyenn 00pa3zoBaTeIbHBIX CaeleHHS 0 HAJTHYHHU CHEIHATBHBIX
pecypcoB, MPUCHOCO0JeHHbIX IS TeXHUYECKUX CPeCTB 00yUeHust
HCMOJIL30BAHUS MHBAJIUAAMH U KOJIEKTUBHOTO U MHANBUIYAJHHOI0
gaunamu ¢ OB3 M0JIb30BaAHMSI
1 OBbC «KoHCYIbTaHT CTyIEHTa» 03BYYKa KHHT M YBEIMYCHUE MpUQTa
2 | PBC lame Camresatop pot, xomopet: socmpomROTE
)
TEKCThI KHUT' U MCHIO HABUTAlIMH
3 OBC «Opaiit» BepCHs 15l CIIa0OBUASLIUX

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

Y4eOHble ayIUTOPUU JIJIsI  MPOBEJEHUSl 3aHATUH MO JUCHUILTHHE, OCHAIIEHBI 000pYI0BAaHUEM
Y TEXHUYECKUMU CPEJICTBAMHU OOYyUECHHUS
B tabaune 11 nepeuncieHsr:
— yd4eOHBIE ayaUTOPUU JJIS TMPOBEICHUS YYCOHBIX 3aHATHUH, OCHAIICHHBIC
000pyIOBaHUEM M TEXHUYCCKUMH CPEJICTBAMU O0yUCHUS;
— TIOMEUICHHS JAJISl CAMOCTOSITENIEHON paboThl 00Y4arOIINXCsl, KOTOPBIE IOJKHBI OBITH
OCHAIIEHbl KOMIIBIOTEPHOM TEXHUKOW C BO3MOXKHOCTHIO TOAKIIOUECHHUS K CETH
«HTEepHET» W OO0eCTedYeHueM JOCTylla B JJIGKTPOHHYIO. HH(POPMAIMOHHO-
obpazoBatenbHyto cpeny HI'TY.

Tabnuna 11 — OcHaleHHOCTh ayIUTOPUN U TIOMEIICHUI I CAaMOCTOSITEIbHON pabOThI
CTYJICHTOB T10 TUCIIUTUIMHE

Ne | HaummeHoBaHme HauMeHnoBaHue OCcHaNEeHHOCTh CNENHAJIbHBLIX MOMEIeHUH 1
mu JUCIHIIMHBI crenmuadbHBIX* TIOMeELIeHU U1 CAMOCTOSITEILHOM PadoThl
(MonxyJin), HoOMeLIeHNi 1
NMPaKTHK B noMeleHui 1J1s
COOTBETCTBHH C CaMOCTOSITEJIbHOM
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

CEMUHApPCKOTO THIIA,
TPYNIOBBIX U

WHINBHTy aJIbHBIX
KOHCYJITAIlU{, TEKYIIETO
KOHTpOJIA U
MIPOMEKYTOUHON
arrecrarmm; (176,4 M), .
Hwuxuuit Horopon,
Kazanckoe mr1., 12

2) Ne 6310 yueOHnas
ayIUTOPUS IS 2) Cronbl, CTyJbs Ha 25 4en, ayAuTOpHas JOCKa
MPOBEJICHUS 3aHITUI TSI MeJIa.

JIEKIIMOHHOTO U
CEMHHAPCKOI0 THUIIA,
TPYMIOBBIX U

WHIWBHTy aJTbHBIX
KOHCYJBTAIIUH, TEKYIIETO




KOHTPOJIA U
MIPOMEKYTOUHOMN
arrecraruu; (104,7 MZ), T.
Hwxuuit Hosropog,
Kazanckoe 1., 12

3) Croubl, cTysbs Ha 18 "en, aynuTopHas TOcKa

3) Ne 5217 yuebnast 11 Mena,
AyAUTOPHUS JUIS CITELIMAJIBHBIE ITPUBOPBI:koMIuTeKT
MPOBEICHUSI

YCTPOMCTB JJIsl U3yYEHUSI CBOMCTB
3NEKTPOMArHUTHOTO U3JIy4YEHUS BBICOKHUX YacTOT
1 3aKOHOB aTOMHOW (hU3UKH.

Qusikay; (43,3 M), 1. KOMITBIOTEPBL.
Huxuui

Hosropoa,yn.MunuHa, 28

1a00PaTOPHBIX 3aHITHI B
nmabopaTopun «ATOMHAs

10. METOOJUYECKHUE PEKOMEHJALIMM OBYYAIOLIUMCSI IO OCBOEHMIO
JUCHUIINHBI

10.1. O6mume MeToAUYECKHME pEKOMeHJAlUK JJisi 0O0y4yalIlUMXCsd 10 OCBOEHHUIO
JUCLUIJIMHBI, 06pa3oBaTe/ibHble TEXHOJIOTUH

JlMcIuIuIMHA peau3yeTcs OCPEACTBOM MPOBEACHUS KOHTAKTHOM PabOThI C
oOyJaronuMucs (BKJIIOYasi MPOBEICHNE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSITETLHOM
paboThl 00yUYAIOMINXCS ¥ IPOMEKYTOUHOM aTTeCTaIUH.

KonTakTHas paborta: aynuTtopHas, BHEayIUTOPHAs, B TOM YHCJIE B 3JIEKTPOHHOM
nH(popManmoHHO-00pa3oBaTeNbHOM cpesie yHuBepcurera (nanee — SMOC).

HpI/I npenoaaBaH AU CIHHUILTAHBL «d)mm(a», HCIIOJB3YHOTCA COBPCMCHHBIC

O6paSOBaTeJ'IBHBIe TCXHOJIOTUH, TO3BOJIIOIINE ITOBBICUTh aKTUBHOCTD CTYICHTOB IIPU
OCBOCHHU MaTepurajia Kypca u nmpe€aoCTaBuUTb UM BO3MOXKXHOCTb Bq)(beKTI/IBHO pcaIn30BaTh
4achl CAMOCTOSATEIILHOM pa6OTLI.

Ha nexuusix, 1abopaTOpHBIX 3aHATUSAX IPUBETCTBYIOTCS BOIIPOCH U 00CYKIEHUS,
UCTIONIB3YETCS] TNYHOCTHO-OPUEHTUPOBAHHBIN MOAX0/1, TEXHOJIOTHUS paboThl B MaJIbIX IpyMmax,
YTO MO3BOJISACT CTYACHTAM IIPOABUTDH C€6$I, IMOJIYYUTh HAaBbIKU CaMOCTOATCIIBHOI'O U3YYCHHA
MaTrepuaa, BHIPOBHATh YPOBEHb 3HAHUU B TPYIIIIE.

Bce Bompockl, BOZHUKINIKE TPH CAMOCTOSATEIHLHOM paboTe Ha/l JOMAIITHUM 3aJaHuEM
NoIpOoOHO pa30uparoTCs Ha TAOOPATOPHBIX 3aHATHAX U JeKIHIX. [IpoBoASTCS MHANBUAYAIbHBIE U
TPYIIIOBBIC KOHCYJIbTAIUU C UCITIOJIB30BAHUEM, KaK BCTPECY CO CTYACHTaMU, TaK U COBPEMEHHbIX
WH(POPMAIMOHHBIX TEXHOJIOTUI: YaT, SJIeKTpOHHas rmoura, SKype, Zoom.

NHannmupyeTcsi akTUBHOCTD CTYACHTOB, MOOIIPSETCS 3a/I1aHKE JIFOOBIX BOIIPOCOB TIO
MaTtepuany, IpakKTUKYeTCs WHJIMBUIYyaIbHBIA OTBET HA BOIIPOCHI CTYJIEHTA, PEKOMEHAYIOTCS
METO/JbI YCIICHIHOTO CaMOCTOATCIIbHOIO YCBOCHHA MaTC€pUalia B 3aBUCUMOCTH OT YPOBHA €TI0
0a30Boii MOATOTOBKH. [IpHUBIIEKaIOTCSI HHTEPECYIONTUECS CTYACHTHI K HAMMCAHUIO
CaMOCTOSATCIIBHBIX pa60T, KOTOPBIE MOKHO JOJOXNUTH HA HHCTUTYCKHUX U BCGpOCCHfICKHX
HAyYHO-METOJIUYECKUX KOH(DEPEHIIHIX

J71s1 OLIeHKYW 3HaHWM, YMEHUH, HABBIKOB U YPOBHS COPMHUPOBAHHOCTH KOMITETEHIIUH
MMPUMCHSACTCA 6aHHBHO-peﬁTHHFOBaH CUCTCMaA KOHTPOJIA U OLCHKH YCIICBACMOCTU CTYICHTOB B
MPOLIECCE TEKYIIEro KOHTPOJIS.

[TpomMexyTodHas aTTecTanus MPOBOJUTCS B opMe dK3aMeHa ¢ YU€TOM TEKYIIeH
yCIIEeBa€MOCTH.




Pe3yabTaT 00yueHus cunTaercsi cpopMUPOBAHHBIM HA MOBBLILIEHHOM YPOBHE, €CIIH
TEOPETUYECKOE CO/IePIKaHUE Kypca OCBOCHO MOHOCTHI0. [Ipu yCTHBIX coOeceloBaHUSX CTYACHT
MCYEPIBIBAIOIIIE, TIOCIIEI0BATENIBHO, YETKO U JIOTHYECKH M3J1aracT yueOHbIi MaTepuai; cBOOOIHO
CIIpaBJIsieTCs C 3aJja4aMu, BOIPOCAMHU U JPYTUMU BUJIAMU 3a/IaHUM, UCTIOIB3YET B OTBETE
JIOTIOJTHUTEILHBIN MaTepuall. Bce mpexycMoTpeHHbIe paboueii yueOHOM MporpaMMoi 3a1aHus
BBITIOJTHEHBI B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMH, CTYJEHT CIIOCOOEH
AHAIU3UPOBATH MOJTYYCHHbBIE PE3YJIbTAThI, IPOSIBIIAET CAMOCTOSTEIBHOCTh MPU BHIMOIHEHUN
3a1aHUM.

Pe3ysabrar 00y4yenusi cauraercsi cGopMHPOBAHHBIM HA TOPOTrOBOM YPOBHE, €CIIU
TEOPETUYECKOE CO/IEPIKaHUE Kypca OCBOCHO MOIHOCTHIO. [Ipu yCTHBIX coOeceloBaHUSX CTYACHT
MOCJIE0BATENbHO, YETKO U JIOTUYECKU CTPOIHO M3JaraeT yueOHbIil MaTepua; CripaBisieTcs ¢
3a/lagyaMu, BOIIPOCAMH M IPYTHMH BHJIaMU 33JJaHUH, TPEOYIOMINX IPUMEHEHUS 3HAaHUH; BCE
pelyCMOTPEHHbIE paboyeil yueOHOM mporpaMMoi 3aaHusl BHIIIOJIHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMH TPEOOBAHUSIMU, CTYJICHT CIIOCOOEH aHAIM3UPOBATD MMOJTYyUYEHHBIE PE3YJIbTATHI;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBHITTOTHEHUH 33/ 1aHUN

Pe3yabTaT 00y4yeHHs1 CHUTAETCS HeC(POPMHUPOBAHHBIM, €CJTH CTYICHT MPH BBHINOTHECHUN
3aJJaHUi HEe IEMOHCTPHUPYET 3HAHUN y4eOHOTro MaTepuasa, JOIMyCcKaeT OUIMOKU, HEYBEPEHHO, C
OOJBIIMMH 3aTPYTHEHUSMH BBIITOJHSICT 33JJaHUs, HE IEMOHCTPUPYET HEOOXOIUMBIX YMECHHUM,
Ka4yeCTBO BHITIOJHEHHBIX 33/IaHUI HE COOTBETCTBYET YCTAaHOBIEHHBIM TPEOOBAaHUSIM, KAU€CTBO HX
BBITIOJIHEHHS OLICHEHO YHMCJIOM 0aJIJTIOB HUXKE TPEX MO OLIEHOYHOU CUCTEME, YTO COOTBETCTBYET
JOTIOPOTOBOMY YPOBHIO.

10.2. Metoauueckue yKazaHus JUIsl 3aHSITUN JEKIIMOHHOTO THUIIA

JIeKIMOHHBIN KypC MpeArnoaaraeT CHCTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro MiaHa. B Xo/e JeKIMOHHBIX 3aHATHI pacKpbIBatOTCs 0a30BbIE BOIIPOCHI B PAMKax
Kaxaou Tembl aucuuiinHbl (Tabnuna 4) . O603HaYar0TCs KII0UYEBbIE aCIIEKThI TEM U
aKLEHTUPYEeTCs. BHUMaHHUI Ha HanboJiee CIIOKHBIX U BaXKHBIX MOJOKEHUAX U3Y4aeMOro
MaTepuaia. MaTepuaibl JEKIUil SBISIOTCS OMOPHOM OCHOBOM /171l HOJATOTOBKM O0yUYarOUIXCcs K
NPAaKTUYECKUM 3aHATHAM / 1aOOpaTOpHBIM pabOTaM U BBIITOJIHEHHS 3aJaHUH CaMOCTOSATENIbHON
paboThl, a TAKKE K MEPONPUATHUSAM TEKYILLEr0o KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON
aTTecTalluu N0 JUCLIUILIMHE.

B xoJ1e TeKIIMOHHBIX 3aHATUN PEKOMEHAYETCS] BECTH KOHCIIEKTUPOBAHHUE y4eOHOI0
MaTepuana.

10.3. Meronuueckue yka3aHus IO OCBOCHUIO JUCHUIUIMHBI HA Ta00paTOpHBIX padoTax

[ToaroroBky Kk Kaxxaoi 1abopaTopHOM paboTe CTYACHT JOHKEH HayaTh C 03HAKOMJIEHHUS C
IUTAHOM 3aHATUS, KOTOPBIN OTpa)kaeT COAEpKaHUE NMPEIJIOKEHHON TeMbl. Kaxk/1ast BbINOIHEHHAS
paboTa ¢ 0(pOPMIIEHHBIM OTYETOM IOJUICKUT 3alIUTE y MIpernoaBaTes.

[Tpu ouleHMBaHNM J1a00OPATOPHBIX PaOOT YUUTHIBAETCS CIeyIOlIee:

— Kady€CTBO BBIITOJIHEHHU S BKCHepI/IMeHTaJ'II)HO-HpaKTI/I‘IeCKOﬁ qacTu pa6OTBI u CTCIICHb

COOTBETCTBUS PE3YJIbTATOB PA0OTHI 3aJaHHBIM TPEOOBAHUSM;

— KauecTBO oopMiIeHHUs: oTYeTa MO padoTe;
— KaueCTBO YCTHBIX OTBETOB HAa KOHTPOJIBbHBIE BOIIPOCHI MPH 3aIUTe pabOoThI.

10.4. Meronuyeckue yka3zaHHs MO CAMOCTOSTENILHON paboTe 00ydaronmuxcs

CamocrosTenpHas paboTa o0ecreuynBaeT MOArOTOBKY 00YyJaroIerocs K ay IMTOPHBIM
3aHATUAM U MEPOIPUATHIM TEKYILETO KOHTPOJISA U IPOMEKYTOUYHOM aTTECTALMU 110 U3y4aeMOi



TUCIUILIAHE. Pe3ynpTaThl 3TON MOATOTOBKH MPOSBIISIOTCS B aKTUBHOCTH 00YYarOMIerocs Ha
3aHATUSAX U B KQUECTBE BBIMOJIHEHHBIX MPAKTUYECKUX 33/IaHUI, OTYETOB IO J1a00PaTOPHBIM
pabotam u apyrux (Gpopm TeKyiero KOHTPOJIs.

[Ipu BBITIOJIHEHUH 3aJJaHUI CAMOCTOSITENIBHON PabOThI peKOMEHAYETCs MPOopadoTKa
MaTepHUaJIOB JIEKIUH 110 Ka)K10M IIPOUICHHOM TEME, a TAKKE U3YYCHHE PEKOMEHyEMOM
JUTEpaTypsl, pescTaBicHHoN B Pa3aede 6.

B npornecce camocTosTensHONU pabOThI IPU U3YYCHUU AUCIUIUIMHBI CTYIEHTBI MOTYT
yepe3 UH(POPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHYIO ceTh «VIHTEpHET» BOCIIOIB30BAThCSA PECYPCAMHU
AIIEKTPOHHON MH(POPMAITMOHHO-00pa3oBarenbHOU cpeasl yauBepeuteTa (QMOC) u 3neKTpoHHOM
ouodmoteunoit cuctemsl (BC), rae B 2JIEKTPOHHOM BHJIE pa3MelleHbl Y4eOHbIE U YIeOHO-
METOMYECKHE MAaTEPHUAIIBI.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUA JUCHUIIJIMHBI

11.1. TunoBble KOHTPOJIbHBIC 3aJlaHUs] WJIM WHBIE MaTepHUalibl, HEOOXOAMMBIC [JISi OIECHKU
3HAHUU, YMEHUH, HABBIKOB U (MJIM) OMBITA B XOJI€ TEKYIIETO KOHTPOJISl yCIIEeBAEMOCTH

I[JI?I TCKYLIETO KOHTPOJIA 3HAHWUH CTYACHTOB 110 JUCHHUIIIMHC IPOBOJUTCA KOMILJICKCHAS
OLIEHKA 3HAHWH, BKJIIOYAOMIAS:
— MPOBEICHUE KOHTPOJIBHBIX PadoT;
— OTYeT 110 JJabopaTopHbIM paboTaM;
— TECTHPOBaHME MO Pa3IMYHBIM pazjenaM Kypca;
— DK3aMeEH.

11.1.1. TunoBsle 3amanust st 1a00PATOPHBIX PadbOT

Tunosble 3aganus 111 1a00PATOPHBIX PabOT MPUBEICHBI B yUeOHO-METOINYECKIX
oCcOOUsX MO MPOBEACHUIO JTa00OPATOPHBIX padoT.

11.1.2. TunoBble BOMPOCHI [T TPOMEKYTOYHOM aTTecTaliu B (hopMe dK3aMeHa

Bonpocs! k 3k3amMeHy

1. ®doroaddexr. DkcrnepuMeHTadbHbIE 3aKOHOMEpHOCTH (otodrddekra. OObICHEHHE
dororddekra. YpaBHeHHne DUHIITEHHA.

2. ®OTOHBI. DKCIEpPUMEHTATBHOE MOJTBEPKACHUE TeOpHUH (OTOHOB. XapaKTEPUCTUKU

¢$bOTOHOB.

Oddext Komnrona. KomnronoBckoe cmemnienre. OT 4ero OHO 3aBUCHUT?

Paccessnue anbga-uactun. Snepnas monens aroma. Iloctynarsr Bopa. Ombir ®panka-

I'epna.

5. BbopoBckoe yciioBHe KBaHTOBaHHUS. DJeMeHTapHas OOpOBCKas TEOpHs aTOMa BOAOPOJA.

DHeprus aroMa BOJIOpPO/a.

BonnoBsble cBolicTBa yactuu. I'nunoresa ne-bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyaau3M.

[Tpunuun HeonpeaenenHoctu. CooTHOIIEHUE HeonpeneneHHocTei ["aiizenbepra.

VYpasuenue lpénunrepa. Bonnosas ¢pyHkuus, ee cBoiicta. Ee ¢puzndeckuii cMbICII.

Yactuia B ogHOMEpHON MoTeHHHanbHOU sime. [loTeHiumanbHbiii Oapeep. TyHHETbHBIH

s dexr.

10. YpaBuenue Ilpémnunarepa s KBaHTOBOTO OCIMILIATOPA. DU3HYECKUN CMBICT YaCTOTHI
KBaHTOBOI'0 OCLIWJIIATOPA.

11. VpaBuenue lpeamnrepa mns aroma Bojopoaa. KBaHToBaHWE SHEPIMM M MOMEHTA
umnynbca. BonnoBas ¢ynkuus aroma Bogopona. KBantoBele uucna. Paznuuue nmoHATHS
MOMEHT UMITyJIbCaA B KJIACCUYECKON ¥ KBAHTOBOW MEXAHUKE.
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12. CriexTpbl IIENOYHBIX MeTaIoB. MynbTuruieTHOCTh crnekTtpoB. CnuH. EctecTtBeHHOE
pacierieHne YHEPreTHUECKUX CIEKTPOB. CBsI3b MYJIbTUILUIETHOCTU CO CTPOSHUEM aToMa.

13. Pe3ynpTHpyrOIMiA  MEXaHMYECKHd MOMEHT MHOTOYJIEKTpoHHOoro aroma. CruH-
opbuTanbHOe B3auMoieiicTBue. KBaHTOBBIE UKcIa MHOTOAJIEKTPOHHBIX aTOMOB.

14. BeipoxaeHHble cOCTOAHUS aTOMOB. KpaTHOCTB BeIpokaeHUS. CHATUE BBIPOKIACHHUSL.

15. [lpunnun Ilaynu. Pacnipeaenenue 351eKTPOHOB 10 dHEpreTUYecKuM ypoBHIM. O0o0I0uKa U
nogo6omnouka. Ilepuonuueckas cuctema I€MEHTOB.

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

17. MarautHbplii MOMEHT aToMa. [ upoMarauTHeie oTHOIIeHU. DakTop Jlanze.

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

19. Dueprus Monexyabl. MoJieKyIspHbIe CIEKTPHI.

20. BeinyxaenHoe nznyudenue. Jlazeps.

11.1.3. TunoBble TeCTOBbIE 3aJaHUA AJIA TEKYLLEero KOHTPOJIA

1. V3kuil my4ok peHTreHoBCcKHMX Jyueid mamaer Ha MoHokpuctaur — NaCl. Haumenbmmii yron
CKOJIb)KCHUS, IIpU KOTOPOM elle HaOMIoJaeTcsd 3€pKalbHOE OTPaXEHHE OT CUCTEMBI

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

KaxoBo HanpsikeHue Ha peHTTeHOBCKOM TpyOke?
2. JIo KaKoro MakCUMaJIbHOT'O MOTEHIMAaJa 3apsAAUTCs yIaJeHHbI OT IPYTruxX Tel MEAHBIM HIapuK
TIpH 00 TyYeHNH €r0 YIEKTPOMATHUTHBIM M3Iy4eHHeM C JTHHOH BoHBI A = 140mu.

3. OcHOBBIBasCh Ha TOM, YTO PHEPIUsl HOHU3ALMK aToma Bogopoaa E; = 13,6 2B, onpenenuts
B QJIEKTPOH-BOJIbTaX 3HEPIHI0 (POTOHA, COOTBETCTBYIOILYIO CaMOM JJIMHHOBOJIHOBOM JINHUU CEpUU
bansmepa.

4. MoHO3HEpreTUYeCKi My4yoK HEHTPOHOB, MOJIYyYaeMblil B pe3yibTaTe A€pHON peaKuu, NajaeT Ha
kpuctai ¢ nepuogom 0=0,15xm. Onpenenuts CKOPOCTh HeﬁT&DOHOB, eclii OpEerroBCcKoe OTpakxeHne
MEPBOTO MOpsiiKa HAOII01aeTCs, KOraa yroil CKoIbxkeHus =30".

. Mlcrionb3ys COOTHOLIEHHE HEONPEAEICHHOCTEN, OLIEHUTh MUHUMAJIbHYI0 KHHETHUECKYIO SHEPTHUIO

-12
HYKIIOHa B aToMHOM spe. Pasmep sapa R =107 cm

5. OmnpenenuTh, NpU KAaKOW IIHPUHE OJHOMEPHOM MPSIMOYTOJIBHON «IOTEHUUAIbHON SMBI» C
OECKOHEUYHO BBICOKMMM «CTEHKaMH» JUCKPETHOCTb HHEPreTHYECKOro CIHEeKTpa 3JIEKTPOHa
CpPaBHMMA C €r0 CPEeIHEW KMHETUYECKON dHEpruen npu temneparype T

6. Brimucatb CIICKTpAJIbHBIC 0003HaYCHMS TCPMOB aTOMa BOAOPOJa, DJICKTPOH KOTOPOTrO HAXOAUTCA B
COCTOSIHHH C TJIaBHBIM KBAaHTOBBIM YHCIOM N=3.

PersiaMeHT npoBeeHNs TEKYLIEr0 KOHTPOJISA B (JopMe KOMIIBIOTEPHOI0

TEeCTUPOBAHUSA
Kon-Bo 3anannii B 6anke Koua-Bo 3apannii, Bpems Ha
BOIIPOCOB npeabsaBIsIeMbIX TeCTUPOBaHMe,
CTYAEHTY MMH.
He MeHee 120 M yKa3bIBaloT
KOHKPETHOE KOJHUYECTBO 30 30
TECTOBBIX 3aJaHUI




[TonmHbIi (OHI OLIEHOYHBIX CPEICTB ISl IPOBEACHUS IPOMEKYTOUYHON aTTeCTalluu B
(opMe KOMIIBIOTEPHOIO TECTUPOBAHMSI pa3MelleH B OaHKEe BOIIPOCOB JAHHOT'O Kypca JAUCIUILINHBI
B CJ10 e-Learning.

B xozne noaroToBkH K TEKyLeMy KOHTPOJIIO 00y4aroIIMMCs IPEAOCTABIIACTCS
BO3MOKHOCTB IIPOWTH TECT CaMONPOBEPKH. TeCT Il CaMONIPOBEPKHU 10 JUCLUIUIMHE Pa3MEILEH B
CIIO e-Learning HI'TY B cBOGOIHOM [JIs1 CTYI€HTOB JOCTYIIE.
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a) B pabouyro nmporpammy He BHOcATCS u3MeHeHus. [Iporpamma aktyanusupoBana s 20 T.
Hayaja MOJArOTOBKH.

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

1) ;

3) e,
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