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1. IIEJH U 3AJIAYM OCBOEHMS TUCHUTIINHBI

1.1 Llenp ocBOCHMS AUCIUTLIMHBI:

Lenbt0 OCBOCHMSI TUCHUIUIMHBI SBIISICTCS U3ydeHHe (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU aTOMa,
3HaHUE KOTOPBIX HEOOXO0AUMO B OyylIeM IPU OCTAaHOBKE U pelIeHUH NPO(eCCUOHANIBHBIX 3a/1a4,
a Takxke JUIs MpO(eCCHOHATFHOTO ¥ IMYHOCTHOTO PA3BUTHAL.

1.2 3amaun 0OCBOCHHUS TUCUUILIAHBI (MOTYJIs):
— TEOpeTHYecKoe M3ydeHne GyHIaMEeHTAIBHBIX (PU3MUECKUX 3aKOHOB;
— OCBOGHHE METOJIUK HW3MEpPEHHH U O0O0pabOTKM WX pe3ylbTaTOB B JIAOOPAaTOPHIX
(bU3NIECKOTO MPAKTHKYMA;
— YMEHHE MPUMEHATh 3aKOHBI AaTOMHOH (QHU3MKKM TP pEUICHUH (QHU3HYECKUX |
OOILEMHKEHEPHBIX 3a/1a4. 5
2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

VYyeOHas TUCHMIUIMHA «(U3UKA CIIeHalIbHAs (ATOMHAs)» BKIIOUEHA B 0053aTEIIbHBIN
NepevyeHb JUCIUILIMH B pamkax 6a30Boii yactu bioka 1 (b1.5.20), ycranoBinennoro ®I'OC BO, u
SIBJISICTCS 00s3aTENBHOM JIs BCeX npoduiiert HanmpasiaeHus noarotrosku 14.03.01.

JucnuminHa 6a3upyercs Ha U3y4YE€HUU CIEAYIOLUX TUCIUILINH: (PU3HKa,
MaTeMaTUYeCKUi aHaIu3, MaTeMaTHKa, aHAIUTUYECKas TeOMETPHs U JIMHeiHas anreOpa,
OOBIKHOBEHHBIE U PEepeHIINaTbHBIE YPaBHEHUS, TEOPHs (PYHKIIMH KOMIUIEKCHOTO IEPEMEHHOTO,
TEOPHs BEPOATHOCTEH U MaTEMAaTUYECKast CTATUCTHUKA.

Hucnunnuna «®dusuka crenraibHas (aTOMHasi)» SIBISETCS OCHOBOTIOATAIOIEH IS
W3YYEHHUS CIAeAYIONINX JUCIUILTUH: siaepHas pusnka, (pu3nKa siiepHbIX peakTOPOB.

3. KOMIIETEHIMU OBYYAIOUIIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JTUCHUAIIINHBI (MOI[Y.JI?I)1
Tabmuma 1 — ®opmupoBaHre KOMIETEHIIUN JUCITUTUTHHAM

HanmenoBanue

JAUCIIUIIIINH, q)OpMI/Ip}’I-OH_[I/IX KOMIICTCHIINUIO COBMCCTHO

Xumusa OIIK-1

Mamemamuueckuii ananuz OIK-1

Ananumuueckasn ceomempus. Jluneiinas aneeopa OI1K-1

ObvikHoseHubie oughepenyuanvuvie ypasnenus OIK-1

Teopus gpynxyuu xomniexcroeo nepemernnozo OIK-1

Teopus eeposimnocmert u Mamemamuyeckas Cmamucmuka
OIlIK-1

Quszuxa OIIK-1

Ilpuknaonas ¢uzuxa OIIK-1

Teopemuueckasn mexanuxa OIIK-1




HaumenoBanue
JTMCUUIUIAH, POPMUPYIOIIMX KOMIIETEHIIUIO COBMECTHO

Mexanuxa sxcuoxocmu u 2azaz OIK-1

Texnuueckas mepmoounamuxa OI1K-1

Mamemamuyeckue memoovt MOOEAUPOBAHUS PUUYECKUX
npoyeccoe 6 HUP OIIK-1

Onexmpomexuuxa u snekmponuka OIIK-1

Tennomaccoobmen 6 snepeemuueckux ycmanoskax OIIK-1

Hoepnas ¢huzuxa

OIIK-1

Mamepuanosedenue OINK-1

Texnonocus konHcmpykyuonuwvix mamepuanos OlK-1

Booonoozomosxa OIIK-1

Qusuka soepuvix peakmopos OIIK-1

Onexmpoobopydosanue snekmpocmanyuii OIIK-1

Osnaxomumenvnas npakmuxa OITK-1

OknepumenmanvHvle memoowl uccieooganuii OITK-1

Tloozomoeka Kk npoyedype 3auumsl U 3auuma 6blnyCcKHOl
keanugurayuonnou pabomsi. OITK-1




[TEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUYEHNWA 110 JUCHUIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMU

PE3VJIbLTATAMU OCBOEHNA OII

Tabnuna 2 — [lepeueHp IIaHUPYEMBIX PE3yJIbTATOB 00YUEHHUS 110 AUCHUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMH PE3yJIbTaTaMU OCBOCHUS

Koa u HauMeHoBaHue

OueHoYHBIE CpeACTBA

Ko u HaumeHoBaHue IIpomexyToun
HHIUKATOPA 10CTUKEHHUS] IInanupyemsie pe3yJbTAThl 00y4eHUs MO JUCHUTNIIMHE Texymero N
KOMIeTeHI[UU oii
KOMIIeTeHIIUH
KOHTPOJIsI
aTTecTaluu
OIIK-1 HUOIIK-1.1 3HaTh: YMmern: Baagers: O06cyxnenne Bormpocs! ns
Hcronb3yer GaszoBpie | - 0A30BBIE 3aKOHBI B - IPUMEHSATh OCHOBHBIC - METOAAaMHU aHalIM3a U pelieHui 3aay, | yCTHOTO
Cnocobexn SHAHUSI obJacTu 3aKOHBbI €CTECTBO3HAHUA U MOJICJIMPOBAHUS IIPU BLI6paHHblx cobecenoBaHUs
HCIIONB30BATE CCTECTBCHHOHAYUHbIX €CTECTBEHHOHAYYHBIX | METOZbI MAaTEMAaTHYECKOTO | PEIICHHWH NMPEJIOKCHHBIX | MPOM3BOJIBHBIM | : OmuteTsI (25
6a30BbIC 3HAHNS JTUCIHIITHH B | JHUCIHUILIMH; aHaJIM3a ATl PELICHUS 3amaq obpazom u3 OneToB)
1poeCCHOHANBHOM - OCHOBHBIE npodeccHoHANBHBIX 3a/1a4 pa3paboTaHHOTO
CCTCCTBCHHOHAYTHBI NeSTeTbHOCTH. XapaKTEePUCTUKH MaKera.
X JACIUIUINH B €CTECTBEHHOHAYYHOUI
npodecCuOHAIbHON KapTUHBI MUPA.
NCATCIILHOCTH, YMeTh: Baajers:
HNOIIK-1.2 3uar: . OCHO 3aKOHa
-1. . - OCHOBHBIMH HaMHu
MMPUMCHATH MCTOAbI - COBPEMEHHbIE MIPUMEHATh
€CTECTBO3HAHUSA
MaTEMATUYECKOTO Hpumenser MeTob! MH(OPMALMOHHbIE MaTeEMaTHYECKUE METOBI, ’
MeTOJ[aMH aHaJH3a U
aHAIH3a U MaTEMaTH4CCKOro TEXHOJIOTHH, ¢du3nyecKre 3aKOHbI 1
aHanusa u BBIYHCIINTEIbHYIO TeXHuKy | MOASIMPOBAHNS
MOJACIUPOBaHMA, HCTIOMB3YEMEIC [IpH Y Y TEOPETUIECKUX U
TEODETHICCKOrO I MOZACITHPOBAHINA, 00paboTKe ¥ aHanuze | AT PCHICHUA
N 9KCHEPUMEHTANIBHBIX
p TCOPETUICCKOIO 1 SKCIIEPUMEHTANbHOI MPAKTUYECKUX 3a4a9 p ‘
N UCCIICAOBAaHUN AJIs
AKCTIEPUMEHTAIBHOT | 9KCIEPUMEHTAILHOTO 1 TEOPETHYIECKOIT
. CIICHUS
0 HCCJIEIOBAHHUSI. HCCICNOBAHNSL. dusmaeckoit P
npodeccHoHaNBHBIX
nHdopmanny;
3ajau.
- OCHOBHBIE CITIOCOOBI
00paboTKH

nH(pOpPMAIUH.




4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

4.1 PacmpeneneHue TpyIOEMKOCTH JUCIUTLIMHBI 110 BUaM paboT 1o cemMecTpam

OO61as TpyA0EMKOCTh IUCHHUIUIMHBI cocTaBisieT 4 3au.ell. 144 gaca, pacnpeneneHue
9acoB MO BUaM paloT 10 ceMecTpaM MPeCTaBIeHO B TadmuIe 3.

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

TpynoémkocTs B yac

Buna yueOHoii padoThI Bcero uac.
5 cemecTp
@opMaT u3yuyeHHs TUCIUTIHHBI C MCIOJIb30BaHHEM
3JIEMEHTOB 3JIEKTPOHHOTO
o0OyueHus
OO0mas Tpy10EMKOCTb JUCHUTUIMHBI IO Y4eOHOMY IJIaHy 108
1. KonTtakTHas padora: 58
1.1. AynutopHasi paGoTa, B TOM 4ucJie: 51
3aHATHUSA JeKIMOHHOTO THMa (J]) 17
3aHsTUsI ceMuHapckoro tuna (I13-cemunapsl, npaxT. 3aHATHS U ) 17
naboparopasie padbots (JIP) 17
1.2.BHeayauTOpHAasi, B TOM 4HCJIe 7
KkypcoBas pabota (mpoekt) (KP/KII) (koHCcynbTanus, 3amuTa)
TEKYIIHIA KOHTPOJIb, KOHCYJIbTAIIUU T10 TUCITUTUTHHE 2
KOHTaKTHas paboTa Ha npoMexyroyHoM KoHTpoJe (KPA) 5
2. CamocrositesqibHas padora (CPC) 23

pedepar/scce (MOArOTOBKA)
pacuérHo-rpaduueckas padota (PI'P) (moaroroska)
KOHTpOJIbHasI paboTa 8
KkypcoBas pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITENIbHOE U3yUYEHHUE pa3/IeioB, CAMOIIOATOTOBKA
(mpopa0oTka 1 HOBTOPEHHE JIEKIIMOHHOT'O MaTepraia U MaTepuana
y4eOHUKOB U Y4eOHBIX TOCOOMH, TOATOTOBKA K TAOOPATOPHBIM U
MPAKTUYECKUM 3aHSATHUSIM, KOJJIOKBUYM U T.1I.)

IloaroroBka K sk3ameHy (KOHTPOJIb) 27
ITonroroBka K 3a4€ry/ 3a4€Ty C OI[eHKOH (KOHTPOJIb)

15




4.2 CopnepkaHue AUCLUUILINHBI, CTPYKTYPUPOBAHHOE 10 TEMaM

Tabmuna 4.1 — ConepkaHue AUCHUTLIINHBI, CTPYKTYPUPOBAHHOE 10 TE€MaM JJIS CTYIEHTOB 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
HHINKATOPBI 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 CBOMCTBA 2,0 2,0 0,5 [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 0,5
Bopa.
SnepHast MOZIETIb aTOMA.
IToctynats! bopa. OnbiTel @panka
—TI'epua.
Tema 1.3 BoJiHoBbI€E CBOiicTBa 2,0 1,0 1,0
JacTuil.
T'unotresa ne-bpoitna. IlpuHumn
HEOINpPEIeJICHHOCTH.
JlaGopaTopHas padora Ne4-2 2,0 1,0 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
HHIUKATOPBI = 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 1,0 [HoaroroBka k YCTaHOBKaX, Tak U
n.p[6.2]. C MOMOII[BIO
OmpeneneHue nepBoro KOMITBIOTEPHOTO
MOTEHIIMAaIa BO30YKICHHS AaTOMOB MOJIEPOBAHHA.
MeronoMm dpanka-I'epua
VYerHoe
JlaGopaTopHuas padoTa Ne 4-6 2,0 1,0 [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 5,0
pedepart, 3cce (Tema)
pacuérHo-rpaduyeckas pabora
(PTP)
KOHTpOJIbHasA padoTa
Hroro no 1 pazneny 5,0 7,0 5,0 5,0
Pasgen 2. Ypasuenue llIpénunrepa. KantoBanue IoxroroBka k Jlexuumu,
JCKIUSIMA U
Tema 2.1. KBantoBaHue. 2,0 2,0 2,0 NPAKT. 3aHATHAM YcrtHoe
[6.1] o0cyxIeHue
BomHoBast pyHknus. YpaBHeHHE METOJIOB PELIECHUS
Ipénunrepa 3ajad.
Tema 2.2. Pemnenue YpaBHeHHs 2,0 2,0 3,0




IInanupyemsbie Bunnl yue6Hoii padoTsl (dac)
(KOHTpOJIMpPYeMBbIe) HanmenoBanmue Peannzanusi B | HanmmenoBanmue
pe3yJbTaThl Konrakrnasi pabora z o2 HCIOJIb3yeMBbIX pamMkax pa3padoTaHHOrO
ocBoenus: koa YK; E AKTHUBHBIX U IIpakTuyeckoi | DJIEKTPOHHOTO
HaunmeHnoBaHue pa3aesioB, TeM 2 o =) Bup CPC
OIIK; IIK u = |E S HHTEPAKTUBHBIX NOATOTOBKHU Kypca
2 ®
HHIUKATOPBI = 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 5,0
pedepar, 3cce (Tema)
pacuérHo-rpadguyeckas padora
(PT'P)
KOHTpOJIbHasi padoTa
HToro mo 2 pasmeny 4.0 4.0 4.0 5,0

Pa3nen 3. ®usuka aToMOB

ITonroroBska x
JIEKIHASIM 1
MIPAKT. 3aHITHIM

Jlexum,

VcTHOE




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

Bunnl yue6Hoii padoTsl (dac)

HaumenoBanue Peanuzanusa B | HammenoBanue
KonrakrHas pabora z o2 HCIO0JIb3yeMbIX paMKax pa3padoTaHHOrO
- N
AKTHBHBIX H IIpakTuyeckoil | IIeKTPOHHOIO
HaunmeHnoBaHue pa3aesioB, TeM 2 o = 3 Bup CPC P P
= |E S HHTEPAKTUBHBIX MOAT0TOBKH Kypca
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 1,0 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 1,5
CIIEKTPOB aTOMOB.
CrieKTpbI IIeTOYHBIX METAJUIOB.
Cnum.
Tema 3.3. Arom B marnutHoMm 2,0 2,0 15
noJe.
MHOT03/1eKTPOHHBIE aTOMBI.
O ekt 3eemana.
Tema 3.4. CamonpousBojbHoe n | 2,0 1,0
BBIHYK/IEHHOE M3JTyUeHHe.
Jlazepel. MonekysipHble CHEKTPEI
JlabopaTopHasi pagora Ne 4-5 4,0 IMoxroroBka k IIpoBenenue
a.p. [6.2] 9KCIIEPUMEHTA C
M3ydenne 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 2 ) =H Bun CPC
OIIK; IIK u = |E S HHTEPAKTUBHBIX NOATOTOBKHU Kypca
HHAMKATOPBI = §' E § E 5 S & 00pa3oBaTeJILHBIX | (TPYAOEMKOCTH | (TPYl10€MKOCTD
= 5 ~ .
JOCTHIKEHHUS 2 S € |[EE B E TeXHOJIOr Hit B Yacax) B Yacax)
. 2
KOMIIETeHIMi = S |8 Eg
< o D =
=~
JJIEMEHTOB. KOMIIBIOTEPHOTO
MOJETUPOBAHUSL.
JlaGopaTopHnas padora Ne 4-11 4,0
VYerHoe
KoMmbroTepHOE MO/IEMpPOBaHHE 06CyKICHHE
a¢dexra 3eemana. Pe3yIIbTaTOB
9KCIIEPHUMEHTA U
TOJIOKEHUH
TEOPHUH 110 TEME
PaGora no ocBoenuio 3 paszaena: | 8,0 8,0 6,0 5,0
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckasi padbora
(PI'P)
KOHTpOJIbHasi padoTa 8
Hroro no 3 pasueny 8,0 6,0 6,0 13,0
KypcoBas padora (KP)
Kypcogoii npoexr (KII)
HUTOI'O 3A CEMECTP 17,0 17,0 | 170 | 230
HUTOT'O 3A KYPC 17,0 17,0 | 17 23,0




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

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

CdopmupoBaHbl TECTHI AJIs TEKYILIETO KOHTPOJISA 3HAHUM 00y4aromuXCcs
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
YeThIpeX0aJUIbHOM CUCTEME «OTIMUHOY, «XOPOLIO», YIAOBIETBOPUTEIBLHOY,
«HEYAOBJIETBOPUTEIILHO», TH00 «3a4eT», «HE3aUeT.



Tabnuua 6 — Kpurepun onieHuBaHMs pe3yibTaTa 00y4eHus M0 AUCHUILTUHE U IIKajla OLICHUBAHUS

Kputepuu oueHnBaHus pe3yjbTaToB 00y4eHUSs
OueHka OreHka OreHka OrneHka
«HEY0BJIETBOPUTEIHHO» «yIOBJIETBOPUTEIbHOY / «X0poumoy / «OTJIHIHOY /
Koa u nammeHoBaHue
Koa n HanMeHnoBanue A «3aUTCHO»
HHAMKATOPA J0CTHKEHUS / «HE 3aYTCHOY «3a4TEHO» «3aYTEHO»
KOMIIETEHIIM U
KOMMEeTEeHIIHH 60-74%
0-59% 75-89% 90-100%
OT max PEeUTUHIOBOM OLIEHKH
OT max PEUTUHIOBOU KOHTPOIIS OT Max PEUTUHIOBOU OT max PeUTUHIOBOU
OIIEHKH KOHTPOJIS OIICHKH KOHTPOJIS OIICHKU KOHTPOJIS
OIIK-1 Coocoben NOIIK-1.1 Uznoxenne yaeOGHOTO ®parmeHTapHsbIE, 3HaeT maTepuai Ha Nmeer rmyOokue 3HAHUS
HCIIOIBE30BATh Vcronb3yer GazoBLie | MaTepuana OeccucTeMHoOe, MOBEPXHOCTHBIEC 3HAHUS 110 JIOCTaTOYHO XOPOIIeM BCEro MaTepuasia
HEMOJIHOE, HE YCBOEHBI METOJaM MaTeMaTU4ECKOTr0 YpOBHE; TIPEJICTaBISIET CTPYKTYPBI IUCIUTUIMHBI;
0a30BbIE 3HAHUS 3HAHUSA
OCHOBHBIE 3aKOHBI U TIpaBUJIa aHajau3a. OCHOBHBIC 3a7]a41 OCBOWJI HOBAI[UU
CCTCCTBCHHOHAYHHBIX | CCTCCTBCHHOHAYTHBIX oOmieit pu3uKy, HeroHUMaHue | M310xeHue mosrydeHHbIX npodeccroHabHOM JIEKIJMOHHOT'O Kypca 110
JUCHUIIIIMH B JUCIHUITIIINH B | uX UCHOJNIB30BaHUA B paMKax 3HAaHUM HEMOJHOE, OJIHAKO HEATEIIBHOCTH, UMEET CPaBHEHHUIO C
HpO(beCCI/IOHaJ'II)HOI‘/'I Hpoq)eCCHOHaﬂBHOﬁ MIOCTaBJIEHHBIX 1IeJIed U 33/1a4, | ATO HE INPENATCTBYET HaBBIK B TIOCTAHOBKH y4eOHOI TUTepaTypoii;
JNEATENBHOCTH, NeATeNbHOCTH. YTO MPENSITCTBYET YCBOEHUIO YCBOEHHMIO MOCIIEIYIOIETO meneii 1 BEIoopa H3JI0’KEHUE TIOTYyYEHHBIX
MOCJIEAYIOLIEr0 MaTepraia Marepuana. JJomyckarorces ONTUMAaJIbHBIX 3HaHUH TIOJIHOE,
IMPUMEHATH METObI
OTJIEJbHBIE CYIIECTBEHHbIE CIoco00B UX CUCTEMHOE; JOIYyCKAIOTCS
MaTCMaTHICCKOTO HOIIK-1.2 OIMOKH, HCIIPABIICHHEIE C JIOCTHUKECHUSI. CIMHIYHBIC OIIHOKH,
aHaJin3a u HpI/IMeHHeT METOAbI TIOMOLIBIO IIPETIOaBATEIIA. CaMOCTOSITEIILHO
MOJIETIUPOBAaHMS, MaTeMaTHU4eCKOro 3arpyAHeHus Ipu UCHpaBJIeMbIE IIPU
TEOPETHYECKOTO U aHaIM3a u bopmynmposanmm cobecenopanmn
pe3yJIbTaTOB U UX PELICHUH
OKCIICPUMCHTAJIIBHOTO | MOACIIMPOBAHUA,
HCCIICA0BAaHUA. TCOPCTUUCCKOI'O U
OKCIICPUMCHTAJIBHOT'O
HACCIIEIOBAHNUS.




Tabnuna 7 — Kpurepun orieHUBaHUS
Ounenka KpuTtepuu onenuBaHus
OLICHKY «OTJIMYHO» 3aCIY>KUBACT CTY/ICHT, OCBOUBIINI 3HAHUS,
YMEHUS1, KOMIIETCHLIUU M TEOPETUUECKUN MaTeprai 0e3 mpoOemos;
BBITIOJTHUBIINHI BCE 33/1aHHSL, TIPEyCMOTPEHHbIE y4eOHBIM IUTAHOM Ha
BBICOKOM Ka4€CTBEHHOM YPOBHE; MPAKTUYECKUE HABBIKU
npodecCHOHATBHOr0 NPUMEHEHHS OCBOSHHBIX 3HaHUH c(hOPMHUPOBAHBI.
Cpennuii ypoBeHb | OLIEHKY «XOPOLLIO» 3aCITyXHBAET CTYACHT, IPAKTHYECKH MOTHOCTHIO

Bricokuii ypoBeHb
«5»
(oTIMYHO)

«» OCBOUBIIHNI 3HAHUS, YMEHHUS, KOMIICTCHIINHA U TCOPCTHYCCKUIN
(xopor10) MaTepuai, yaeOHbIe 3aJaHus HE OICHEHBI MAaKCUMATbHBIM YHCIIOM
0aJI0B, B OCHOBHOM C(HOPMHUPOBAI IPAKTHICCKHEC HABBIKH.
[ToporoBsrii OIICHKY «Y/J0BJIETBOPUTEIbHO)» 3aCTy)KUBACT CTYACHT, YACTHUYHO C
YPOBEHB «3%» poOeslaMy OCBOMBIIUI 3HAHKS, YMCHHS, KOMIICTCHITUN H
(YAOBIETBOPUTENH | TEOPETUICCKUI MaTepuall, MHOTHE YIeOHBIC 3a/1aHus JTHO0 HE
HO) BBIIOJIHUII, 1100 OHU OLIEHEHBI YHCIIOM 0aI0B OJIM3KUM K

MUHUMAaJIbHOMY, HEKOTOPbIE IPAKTUUECKHE HABBIKU HE CPOPMHUPOBAHBI.
MuHUMaJIBHBIA | OLIEHKY «HEYJOBJIETBOPUTEIILHO» 3aCIIy’)KUBAET CTYIECHT, HE OCBOUBIIUI

YPOBEHB «2» 3HAHHMS, YMEHUS, KOMIIETCHIIMH U TEOPETUUECKHI MaTepual, yueOHbIe
(Hey1OBJIETBOPUTE | 3aJaHUs HE BBITIOJIHUI, PAKTUYECKHE HABBIKUA HE C(HOPMUPOBAHEI.
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 Yuebnas nureparypa, neyaTHble U3AaHus OUOIMOTEYHOTO POoHAA

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

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

2. Casenne U.B. Kypc obmieii ¢usuku: B 3-x 1. T.3: KBanroBas onTrka. ATOMHas
¢uzuka. Ouszuka TBeproro tena. Pusznka aTOMHOTO sIpa U JIEMEHTapHBIX YacTHLL /
N.B. Casenbes. 14-e uzn., crep. CII6.: Jlans 2023. — 320 ¢

1-3 3. . CuByxun /I.B. O6mmit kypc ¢usuku. Tom 5 u.l. AToMHast u siepHas pM3UKA.
Yueonoe mocooue / J.B. CuByxun. M.: DUIMATIIUT, 2020. — 426 ¢

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

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

6.2 MeTtonueckre ykazaHus, pEKOMEHIAlMU U APYTHE MAaTeprabl K 3aHATHIM

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

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


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

VYuebHo-MeToaruecKoe mocodue K aboparopHoit padote no ¢usuke Ne 4 - 2. «M3y4yenue
sBieHus hoTodddexrar
Y4eOHo-MeTou4eckoe mocodue k maboparopHoii padore mo ¢usuke Ne 4 - 5. «M3yuenue
aTOMHBIX CIIEKTPOB JIBYX- M TPEXBAICHTHBIX JJIEMEHTOBY
VYuaebHo-MeToanueckoe nocobue k gaboparopHoii padbote mo ¢usuke Ne 4 - 6. «Dddekr
Komnrona»
Y4eOHo-MeTouuecKoe mocoodue K tadoparopHoit padore mo ¢pusuke Ne 4 - 10. «M3ydyenne
CIIEKTpa aToMa BOJIOPOJIa
Y4eOHo-MeTOoUUEeCKOe TMMoco0ue K sabopaTopHoi pabore mo ¢usmke Ne 4 - 11,
«KomnbroTepHoe MoienupoBanue dpdexTa 3eeMaHa

7. ATH®OPMAIIMOHHOE OBECIIEYHEHHUE JUCHUIIJIMHBI

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

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

Hayuno-texaunueckas oubnmorexa HI'TY
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy
OnexrponHas oubnuoreka «llepBokypcauk» Mucruryra UADuTO:
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-
biblioteka/resursy#collapse2411
OK KHHUT ¥ IEPUOJUYECKUX U3TaHUN
https://library.nntu.ru/megapro/web
bubnnorteka 351eKTpOHHBIX YUEOHUKOB
http://fdp.nntu.ru/xanxHAs-TIONKA/

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

7.2.IlepeyeHb MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Tabnuua 9 — [1epedeHb 3MEKTPOHHBIX OMOINOTEYHBIX CUCTEM

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

8. OBPA30OBATEJIBHBIE PECYPCbI J1J1s1 UYHBAJINJAOB U JINIL C OB3

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



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

Tabmuna 10 — O6pazoBaTenbHbIe pecypchl Ui MHBAIUAOB 1 jmil ¢ OB3

Ne Ilepeyenn 00pa3zoBaTeIbHBIX
pecypcoB, NPHCIOCO0IEHHBIX /ISl
HCNOJIb30BAHUSI HHBATUAAMH H
gunamu ¢ OB3

CBe)]eHI(lfl 0 HAJTUYHMHA CIICeHHAJTBHBbIX
TEXHUYCCKUX CPEACTB Oﬁy‘leHl/Iﬂ
KOJIVIEKTUBHOIO U UHIUBUAYAJIBHOI'0
MMOJIB30BAHUA

1 OBC «KoHCYNIBTaHT CTYACHTa»

O3BYYKa KHUT' U YBCJIMYCHUC IleI/I(i)Ta

SBbC «Jlanby»

CIIeMaJIbHOC MOOHUILHOE MPUIIOKCHUC -
CHUHTE3aTOp peuH, KOTOpI)IfI BOCIPOU3BOAUT
TCKCThI KHUI' U MCHIO HaBUTI'allUH

3 OBC «lOpaiiT»

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

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

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

000pYJIOBaHUEM U TEXHUUECKUMH CPEICTBAMH O0yUYCHHS;

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

Tabnuna 11 — OcHaEeHHOCTh Ay TUTOPUM U TIOMEIIEHUHN I CAMOCTOSITEIBHONU PabOThI

CTYACHTOB 11O JUCIHHUIIIIMHC

n\n

HaunmeHoBaHue
000py10BAHHOTO
y4eOHOro KabuHeTa

OcHalleHHOCTH
000py/10BAHHOTO
yueOHOro kabuHera

IIporpammHoe odecneyeHne

MynsTume guitHas
aynuropust Ne 6245
y4eOHO-
71a00paTOpPHOTO
Kopiryca Ne 6

1. HoyrOyk Samsung
NP300E5A-SOHRU,
MouuTOp 157 — 1 mT.

2. OkpaH — 1 mr.

3. MynbTUMEANAHBIT
npoektop Epson H428B —
1 .

4. Paboumx MecT CTyIeHTa
- 136.

5. Pabounx mect
npenogasaTens - 1.

J1n1st THBaIM/IOB | JIAI] C
OB3: nepeHocHoOM
paanoxIacce

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

Dr.Web (c/u GMN9-DSLH-G4U1-LW6H ot
11.05.2023, 0o 28.05.24)

P7 office( C/u 5260001439)

Adobe Acrobat Reader DC-Russian( I[IpopuerapHoe
1(0))

7-zip (CBoboxnoe I10, GNU LGPL)

Yandex Browser (coGoanoe I10)

VYueOHast ayauTopus
Ne 6310 yuebHO-
1ab0paTopHOTO
kopmryca Ne 6

Pabouee mecTo
cTyaeHra - 38

BKCHepI/IMeHTaIH:HaH

HuTtepakTBHAS MTaHEb;

OC Windows 7 IIpodeccrnonanshas Service Pack 1,




nabopatopus CUMHTHILTALMOHHBIIT Microsoft 2009, noanucka MSDN AA Developer
«HMccaenoBanuve raMMa-CIIeKTPOMETP; Original; Membership, ID: 700493608, 6eccpounas;
HOHU3HUPYFOLIHAX Kommnsrorep HP Intel® [Iporpamma 06pabOTKH CIIEKTPOB TaMMa-H3ITyUCHHUS
Core™ i3-9100 CPU @ «"amma CI] Bazoas»;

3.60GHz 3.60 GHz 8 Gb - | UudopmarmonHo-cripaBounas mporpamma MCC

13 mwr,; «Hyxnuorexa»

4. PaGouee mecTo
CTyzeHTa - 12

n3myueHwin» Ne 5217
y4eOHO-
n1abopaTopHOTO
kopmyca Ne 5

10. METOAMYECKUE PEKOMEHJIAIIAN OBYYAIOIAMCS MO OCBOEHUIO
TACIATITAHBI

10.1. OOmme MeTOaUYECKHE PEKOMEHIAIMHU Il OOYJaroIIMUXCs 10 OCBOCHHIO TUCIUILIUHBI,
00pa3oBaTeybHbIC TEXHOIOTUH

JlMcIuMIUIMHA peau3yeTcs OCPEACTBOM MPOBEACHUS KOHTAKTHOM PabOThI C
oOyyvaronuMucs (BKJIIOYasi MPOBEJICHUE TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSATEILHOM
paboThI 0OYYAIOIIMXCS M TPOMEKYTOUHOM aTTECTAIIHH.

KonTakTHas paboTa: ayTuTOpHas, BHEAYTUTOPHAS, B TOM YHCJIC B SJICKTPOHHOM
uH(pOopMallMOHHO-00pa3oBaTenbHOM cpene yHuepcuteta (ganee — MOC).

[Tpu npenoaBaHuK JUCIUTUINHBI «DU3HKaY, UCIIOIB3YIOTCS COBPEMEHHBIC

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

Ha nexnusix, 1a60paTopHBIX 3aHATUSAX IPUBETCTBYIOTCS BOIIPOCH! U 00CYKICHHUS,
UCIOJIb3YETCS TIMYHOCTHO-OPUEHTUPOBAHHBIN 110X0/1, TEXHOJIOTHS paboThl B MAJIbIX Ipynnax,
YTO MO3BOJISET CTYJEHTaM MPOSIBUTH €05, MOTYYUTh HABBIKM CAMOCTOSITEILHOTO U3yUEeHHUs
MaTepuaia, BIPOBHATh YPOBEHb 3HAHUH B TPYIIIIE.

Bce Bompocsl, BO3HUKILIKE ITPH CAMOCTOATENBHOM padoTe HaJl JOMAITHUM 33aJaHHEeM
noApOoOHO pazOuparoTcs Ha Ja0OPATOPHBIX 3aHATHUAX U JICKIUAX. [IpoBOASTCS MHAUBUTyaIbHBIC
Y TPYIIIOBBIE KOHCYJIBTAILMHU C UCIIOJIB30BAHUEM, KAaK BCTPEY CO CTYIEHTaMH, TaK U
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA: YaT, 3JIeKTpOHHas novra, SKype, Zoom.

WNunnuupyercs akTUBHOCTh CTYIEHTOB, MOOLIPSETCS 3a/1aHie JF0ObIX BOIPOCOB I10
MaTepuany, IpakKTHUKYeTCs HHAUBUAYaJbHbIM OTBET Ha BOIIPOCHI CTY/I€HTa, PEKOMEHAYIOTCS
METO/Ibl YCIIEIIHOTO CAMOCTOATEIBLHOTO YCBOCHUS MaTeprasa B 3aBUCUMOCTH OT YPOBHS €ro
6a30B0il moaroroBku. [IpuBIeKatOTCS HHTEPECYIOIIMECS CTYACHTHI K HAITMCAHUIO
CaMOCTOSITENIbHBIX Pab0T, KOTOPhIE MOXKHO JI0JI0KHUTh HA HHCTUTYCKUX U BCEPOCCUUCKUX
HAYYHO-METOJIMYECKUX KOH(EPEeHIHIX

J1y1g OlleHKU 3HAHUI, yMEHHI, HABBIKOB M YPOBHS C(HOPMHUPOBAHHOCTU KOMIIETEHLIUU
npUMeHsieTcs 6aUTbHO-PEUTHHTOBAs CUCTEMa KOHTPOJIS U OLIEHKH YCIIEBa€MOCTH CTYACHTOB B
MPOLIECCE TEKYIIEro KOHTPOJIS.

IIpomerxyTouHas arTecTanus IpoBOIUTCA B (hopMe FK3aMEHa C YUETOM TeKyIen
yCIIEBa€MOCTH.

Pe3yabTar 00yyeHusi cauraercsi cGOpMHMPOBAHHBIM HA MOBBIINIEHHOM YPOBHE, €CIIN
TEOPETUIECKOE COJIEp:KaHre Kypca OCBOCHO MOHOCTHIO. [Ipu yCTHBIX coOECeI0OBaHUSAX CTYICHT
MCYEPIBIBAIOIIIE, TIOCIIEI0BATENbHO, YETKO U JIOTHYECKH U3J1araeT yueOHbIi MaTepuai; cBOOOIHO
CIIpaBJIACTCA C 3ala4aMU, BOIIPOCaMHU U JIpYTrUMU BUJAAMU 3aHaHHI>'I, HCIIOJIB3YCT B OTBETC
JIOTIOJTHUTEIBLHBIN MaTepuall. Bee mpexycMoTpeHHbIe paboueii yueOHOM mporpaMMoi 3a1aHus




BBITIOJIHCHBI B COOTBETCTBUU C YCTAHOBJICHHBIMU Tpe60BaHHHMH, CTYACHT CHOC06€H
AQHAJIM3UPOBATh MOJIYYEHHBIEC PE3YNIbTATHI, IPOSABIISIET CAMOCTOATEIBHOCTD IIPH BBINIOJIHEHUU
3aJJaHUN.

Pe3yabrar 00y4yenusi cauraercsi cQopMHPOBAHHBIM HA TOPOTrOBOM YPOBHeE, €CIIU
TEOPETUYECKOE CO/IEPIKaHUE Kypca OCBOCHO MOIHOCTHIO. [Ipu YCTHBIX coOecelOBaHUSX CTYACHT
MOCJIE0BATENbHO, YETKO U JIOTUYECKU CTPOIHO U3JaraeT yueOHbIil MaTepua; CripaBisieTcs ¢
3aJa4aMy, BOIPOCAMU M IPYTUMHU BHJIAMH 3a/IaHUM, TPeOYIOIINX IPUMEHEHUS 3HAHUH; BCe
pelyCMOTPEHHbIE paboyeil yueOHOM mporpaMMoii 3aJjaHusl BHIIIOJIHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMUA TpGGOBaHI/ISIMI/I, CTYACHT CHOCO6€H AHAJIU3UPOBATDH IMOJTYYCHHBIC PC3YJIbTAThI;
MIPOSIBIISIET CAMOCTOSATEIBHOCTD IIPH BBIIIOJIHEHUU 3aJaHUI

Pe3yabTaT 00y4yeHHs1 cHUTAETCS HeC(POPMHUPOBAHHBIM, €CIIU CTYJICHT IIPU
BBIMIOJTHEHUH 33/IaHU HE IEMOHCTPUPYET 3HAHHUH yueOHOro MaTepHana, I0nycKaeT OmnOKY,
HCYBCPCHHO, C 60JIBIJ_II/IMI/I 3aTPYAHCHUAMU BBITOJHACT 3alaHUA, HC ICMOHCTPUPYCT
HEOOXOUMBIX YMEHUH, Ka4eCTBO BBHIIIOJIHEHHBIX 33JJaHIIl HE COOTBETCTBYET YCTaHOBJICHHBIM
Tp€6OBaHI/I$IM, Kadye€CTBO UX BBIITOJIHCHHUA OLICHCHO YHCJIOM 6am1013 HUKC TPEX IO oueHquoﬁ
CHUCTEME, YTO COOTBETCTBYET JJIOIIOPOTOBOMY YPOBHIO.

10.2. Metoauueckue yKazaHus JUIsl 3aHSITUN JEKIIMOHHOTO THUIIA

JIeKIMOHHBIN KypC NMPEAIOoIaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX
BOIPOCOB TEMAaTUYECKOI0 IJIaHa. B X0/1e JIEKIIMOHHBIX 3aHATUH PaCKpPBIBAIOTCS 0a30BbIE
BOIIPOCHI B paMKax Kakaou TeMbl aucuuiuiniel (Tabmuma 4) . O603HauaoTCs KIIFOYEeBbIE
ACTEKTHI TEM M aKI[EHTHPYETCsS BHUMaHUN HAa HAUOOJIEe CIOKHBIX U BAXKHBIX MOJTOKEHHSIX
M3y4yaeMoro Marepuaiia. Marepuaisl JEKIUN ABJISIOTCS OOPHOW OCHOBOM JIJISI MOJTOTOBKH
00y4aromuxcst K MpakKTUYECKUM 3aHATHUSAM / 1a00paTOpPHBIM paboTaM U BBIIOJIHEHUS 3aaHUI
CaMOCTOSITENIbHOM pabOThI, a TAKXKE K MEPONPUATHUSAM TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH 1
IIPOMEKYTOUYHOM aTTECTAlUU 110 TUCLUTIINHE.

B xoJ1e TeKIIMOHHBIX 3aHATUN PEKOMEHAYETCS] BECTH KOHCIIEKTUPOBaHHUE y4eOHOTro
Marepuaa.

10.3. Meronuueckue yka3aHus IO OCBOCHUIO JUCHUIUIMHBI Ha TaO0OpaTOpHBIX paboTax

[ToaroroBky k kaxkaou gadbopaTopHOil pabOTe CTYIEHT AOKEH HA4aTh C 03HAKOMJICHHS
C TUIAHOM 3aHATHS, KOTOPBIM OTpa)kaeT CoAep KaHKue MPeIIoKeHHON TeMbl. Kaxnas
BBINOJIHEHHAs paboTa ¢ 0(pOPMIIEHHBIM OTYETOM TOJUIEKUT 3aIIUTE y MpernogaBaTes.
[Tpu ouleHuBaHUM J1a00OPATOPHBIX PaOOT YUUTHIBAETCS CIeyIOlIee:
— Kady€CTBO BBIIIOJIHCHUSA BKCHepI/IMeHTaJ'II)HO-HpaKTI/I‘IeCKOﬁ qacTu pa6OTBI U CTCIICHb
COOTBETCTBUS Pe3yIbTaTOB PAOOTHI 33JaHHBIM TPEOOBAHUSM;
— KauecTBO oopMiIeHHUs: oTYeTa MO padoTe;
— KauyeCTBO YCTHBIX OTBETOB Ha KOHTPOJIBbHBIE BOIIPOCHI MPH 3aIUTE pabOTHI.

10.4. Meronuyeckue yka3zaHHs MO CAMOCTOSITENIbHOM paboTe 00ydaronmxcs

CamocrosTenbHas paboTa obecrieunBaeT NoJAr0TOBKY 00yYaroerocs K ay JMTOPHbIM
3aHATHSIM U MEPOIPUATHAM TEKYIIETO KOHTPOJIS M POMEKYTOYHOM aTTECTALlMU 110 U3y4aeMOi
JUCIHUIUIMHE. Pe3ynpTaThl TON MOATOTOBKH MPOSBISAIOTCA B aKTUBHOCTH 00YyYaroIIerocs Ha
3aHATUSAX U B KQUECTBE BBIMOJIHEHHBIX MMPAKTUYECKUX 33aHUH, OTUETOB 10 JJAOOPaTOPHBIM
paboTaMm u Ipyrux GopM TEKYIIEro KOHTPOJIA.

[Tpu BBINOIHEHNH 3aJaHUN CAMOCTOSITENILHON PabOThl PEKOMEHTyeTCs MpopaboTKa
MaTepHUAIOB JIEKIUMA MO KaX0M MPOMACHHON TeME, a TAK)KE U3YUYEHHE PEKOMEH1yeMO
JIUTEpaTypsl, IpeacTaBieHHON B Pazaedte 6.



B npornecce camocTosTeNnsHONU PabOThI IPU U3YYCHUN AUCHUIUIMHBI CTYIEHTHI MOTYT

4yepe3 MHPOPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHYIO CeTh «IHTEpPHET» BOCIIOJIb30BaThCS
pecypcamu 3IEKTPOHHOM H(OpMAIIMOHHO-00pa3oBaTensHOoM cpenbl yauBepcurera (OMOC) n
3JIeKTpOHHOM OnOoTeuHou cuctemsl (ObC), T1ie B 3JIEKTPOHHOM BHJI€ Pa3MEICHBI yU4eOHBIC U
y4eOHO-METOIUYECKUE MaTepPUaIb.

11. OHEHOYHBIE CPEACTBA J1JIsd KOHTPOJISA OCBOEHUA JUCHUIIJINHBI

11.1.

Tumnosnie KOHTPOJIBHBIC 3aJlaHUs HWJIM HWHBIC MAaTCpualibl, HGO6XOI[I/IMLI€ JJIs1 OOCHKHU

3HAHUU, YMEHUH, HABBIKOB U (WJIM) OMBITA B XOJI€ TEKYIIEr0 KOHTPOJISl yCIIEeBAEMOCTH

I[JI?I TCKYLIETO KOHTPOJIA 3HAHHUI CTYACHTOB 110 JUCHUIIIIMHE ITPOBOJUTCSA

KOMIIJICKCHAf OLICHKA SHQHHﬁ, BKJIFOYAromias:

IPOBEIEHUE KOHTPOJILHBIX paboT;

OTYeT 110 J1abopaTOpHBIM paboTam;
TECTUPOBAHUE I10 PA3IMYHBIM pa3JiesiaM Kypca;
9K3aMeH.

11.1.1. Tunossle 3amanus ajst 1a00PATOPHBIX padboOT

Tunossle 3aganus 111 1a00PATOPHBIX PabOT NPUBEIACHBI B yUeOHO-METOINYECKUX

MOCOOHUSX IO MPOBEJACHUIO JTAOOPATOPHBIX PadOT.

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

BOHpOC])I K 9K3aMeHy

®oroapdext. IKcrepuMeHTanbHble 3aKOHOMEpHOCTU (oTtoddpdexra. OObsICHEHHE
dororddekra. YpaBHeHHne DUHIITEHHA.

@OTOHBI. DKCNEPUMEHTAIbHOE MOATBEPKACHUE TeOopuu (POTOHOB. XapaKTEPUCTUKHU
¢$bOTOHOB.

D¢ dext Komnrona. Komnronosckoe cmemienre. OT 4ero OHO 3aBUCHUT?

Paccesnue anbga-uactuu. Snepnas mozaens aroma. Iloctynarsr bopa. Onbeir @panka-
I'epna.

BbopoBckoe ycrnoBre KBaHTOBaHUS. DileMeHTapHas OOpOBCKas TE€OpHUs aToMa BOAOPOAA.
DHeprus aroMa BOJIOPO/a.

BonnoBsble cBolicTBa yactuu. I'nunoresa ne-bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyaau3M.
[Tpunuun HeonpeaenenHoctu. CooTHOIIEHUE HeonpeneneHHocTei ["aiizendepra.
VYpasuenue lpénunrepa. Bonnosas ¢pyHkuus, ee cBoiicta. Ee ¢puzndeckuii cMbICII.
Yactuna B ogHOMEpHOW moTeHIManbHO siMe. [loreHuunansublit 6apbep. TyHHENbHBIN

s dexr.

. YpaBnenue lllpénunHrepa 1y KBAaHTOBOrO OCHMILIATOPA. PU3MYECKHI CMBICI YaCTOTHI

KBaHTOBOT'O OCLIMJIJISITOPA.
VpaBuenne llpemnunrepa st atoma Bojgopona. KBaHToBaHHWE HSHEPrUUM W MOMEHTA
umnynsca. BoaHoBas pyHknus atoma Bogopoaa. KBantoBeie uncna. Paznuune moHATHS
MOMCHT MMITYJIbCa B KJIAaCCUYECKOHW M KBAaHTOBOM MeXaHHUKE.

CHexkTpsl MIETOYHBIX METAIOB. MynbTurieTHocTh cnekTpoB. CnuH. EcTecTBeHHOE
pacIlerUIeHHe SHEPreTU4YecKUX CreKTpoB. CBs3b MYJIBTUIUIETHOCTH CO CTPOEHUEM
aToma.

PesynbTupyromumii  MEXaHWMYECKUH MOMEHT MHOTOAJIEKTpOHHOro aroma. CnouH-
Op6I/ITaJIBHOe BBaHMOI[efICTBHC. KBanToBbIe unciaa MHOT'O3JICKTPOHHBIX aTOMOB.
Bripoxknennbie cocTosiHusg aToMoB. KpaTHOCTh BeIpokaeHMs. CHATHE BBIPOKIACHHUS.



15. Ipunnun Iaynu. PacnpeneneHue 3JeKTPOHOB 10 SHEPreTUYECKUM ypoBHAM. O0010uKa
u nopo6onouka. Ilepuoguueckas cuctemMa 3J1€MEHTOB.

16. Topmo3HOE ¥  XapaKTEPUCTHYECKOE PEHTICHOBCKOE wu3iMydeHue. OnTHYecKkue H
PEHTI€HOBCKHUE CIIEKTPBI.

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

18. Atom B MmaruuTHOM T10J1€. D deKT 3eeMana.

19. Dueprust Monekysbl. MONEKYISIpHBIE CTIEKTPHI.

20. BemnyxenHoe usnydenue. Jlazepsl.

11.1.3. TunoBkie TeCTOBBIE 3aJaHUS ISl TEKYIIET0 KOHTPOJIS

V3kuii My40K PEHTreHOBCKHMX Jydei mamaer Ha MoHokpuctaini  NaCl. Haumenbmuit yron
CKOJIb)KEHUSI, MpPH KOTOPOM elie HalOmogaeTcs 3epKajlbHOE OTpPaKEHHUE OT CUCTEMBbI

o 0
KPUCTAJUNIMYCCKUX IINIOCKOCTCH C MCKIIJIOCKOCTHBIM PAaCCTOAHHUCM d= O,28HM, paBeH Ol = 4,1 .

KaxoBo HanpspkeHue Ha peHTTeHOBCKOM TpyOke?
Jlo Kakoro MakCHMajJbHOIO MOTEHIMANA 3apAAUTCS YAAJIEHHBIM OT IPYrMX TeJl MEIHBIM IapuK

TIPU 06JIY4EHUH €ro 3IeKTPOMATHUTHBIM U3Iy4EHHEM C JUTMHOM BOMHBI A = 140mMm.
OCHOBBIBasICh Ha TOM, YTO JHEPrus HMOHW3ANMU aToMa Bomopoaa E; = 13,6 »B, ompenenuts B
ANEKTPOH-BOJIBTAX YHEPTUIO0 (POTOHA, COOTBETCTBYIOIIYIO CaMOM IIMHHOBOJIHOBOM JIMHUU CEPHH
bansmepa.

MOoHOPHEPreTHUECKU My4Y0K HEHTPOHOB, MOTYyYaeMblid B pe3yibTaTe SACPHON PEaKINH, MMagacT
Ha kpuctaut ¢ nepuogoM d=0,15xm. OnpenenuTh CKOPOCTh HEUTPOHOB, €CIIM OPErTOBCKOE
OTpa)keHHE MEPBOT0 MOPsAIKa HAOII0IAeTCsl, KOT/Ia YTOJl CKOJIbKEHUS =3 0°.

Hcnonmb3ysi COOTHOIIGHWE HEOMPEICIICHHOCTEeH, OICHUTh MHHHMAIBHYI) KHHETHYCCKYIO

SHEPTHI0 HYKJIOHA B aTOMHOM sipe. Pasmep sapa R=~10 v cm

Onpenenuts, NpuU Kakod IMIUPUHE OJHOMEPHOH MPSAMOYTOJIBHOM «IIOTEHIMAIBHOW SIMBI» C
OECKOHEYHO BBICOKMMHU «CTE€HKaMU» JUCKPETHOCTh SHEPreTHYECKOro CIEKTpa 3JeKTPOHa
CpPaBHUMA C €r0 CPEIHEW KMHETUYECKON dHEprue rpu remmneparype T

Brmmmcats CIICKTpaJIbHBIC 0003HaUYCHHS TEPMOB aTOMa BOJ0OpPOaA, 3JICKTPOH KOTOPOIro HaAXOAHUTCA
B COCTOSIHUU C TJIaBHBIM KBAHTOBBIM YHCIIOM N=3.

Pernamenr NMPOBECACHUA TEKYHIEI0 KOHTPOJISA B c[)opMe KOMIIBIOTEPHOTO

TEeCTUPOBAHMSA
Koui-Bo 3ananmii B 6anke Koa-Bo 3apannii, Bpems Ha
BOIIPOCOB NpeAbABIAeMbIX TeCTHPOBaHHUE,
CTYJEHTY MHH.
He MeHee 120 unm yka3blBaroT
KOHKPETHOE KOJIMUYECTBO 30 30
TECTOBBIX 3a/laHU

[TonHbI QOHT OLEHOUHBIX CPEJCTB JAJIS MPOBEACHHS POMEKYTOYHOMN aTTeCTaIlluu B
(dbopMe KOMIIBIOTEPHOT'O TECTHPOBAHKS pa3MeIeH B OaHKe BOIIPOCOB JIAHHOTO Kypca
muciuminael B CJ1O e-Learning.

B Xo/1e MOATOTOBKH K TEKYIIEMY KOHTPOJIIO 00yUJalOIUMCs TPE0CTABIIACTCS
BO3MOXXHOCTh TIPOUTH TECT CaMONPOBEPKHU. TeCT Ak CaMONIPOBEPKH 0 AUCHUTUIHHE Pa3MeIIeH
B CJ10 e-Learning HI'TY B cBOOOAHOM ISt CTYJCHTOB JIOCTYIIE.
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