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CamocTrosiTesibHasi padoTa
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Eneukunn A.B. o

[IpenomaBaTelib NaerTbnratop Rd77ddbes-YelelskyAV-cb275b5 A.B. Enenxunii
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%IKOBOI[HTeHL o CeeneHua o Bnagensue L3N M3U M'B.
00pa3oBaTCIIbHOU Braeney TyKaLeBCKMiA M.B. .
HpOFpaMMBI Wpentudukatop  R@db7e3cb-LukashevskyMV-6844ab HyKaI_HeBCKI/H/I
(OJIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHKE)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

3aBeyIoNIuil BhIMyCKaroen g rev— Tenos AB.
Kadeapbl * MOl ¢ NaerTbnratop R72c90f41-DedovAvV-d71cc7ia A.B. Jlenos
(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmuch) (pacmudpoBKa MOIIHCH)

3BaHKE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBoeHMsi JMCHUIVIMHBI. 3yueHne (QU3NUECKUX CBOWCTB OCHOBHBIX COBPEMEHHBIX
00BEKTOB aTOMHOW (DM3UKH, METOJIOB WX IOJNYYEHHS W HCCIECNOBAaHMA M HMX POJIM B NPUPOAHBIX H

TEXHOJIOTHYECCKHUX CHCTEMAaX
33[[3‘11/1 AUCHHUIIIMHBI

- YcBOeHHE OCHOBHBIX (I)I/ISI/I‘ICCKI/IX CBOMCTB COBPCMCHHBIX 00BEKTOB aTOMHOMU (bHSI/IKI/I u

MCTOJOB UX ITOJTYUYCHUS

- ®opMupOBaHUE y CTYIEHTOB OCHOB HAyYHOT'O MBIIIJICHNS! 1 TOHUMAaHHsI TPaHUL] TPUMEHUMOCTH
($U3nUeCKUX MOHATUI U TEOPH COBPEMEHHBIX 00BbEKTOB aTOMHOM (pH3HKH;
- [IpnoOpeTenne HaBBIKOB aHAIM3a TOBEACHUS PA3IMYHBIX 00BEKTOB aTOMHOM (PU3MKH B JAHHBIX

YCIOBUSX;

- YcBOeHHE OCHOBHBIX MCTOHOB UCCIICAOBAaHNUA COBPEMCHHBIX 00BEKTOB aTOMHOMU (1)I/ISI/IKI/I U UXx
BJIMAHUSA HA IMOBCACHUC MMPUPOJAHBIX U TCXHOJIOTMUCCKUX CUCTCM.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 I'oToB ananu3upoBaTh
Y MOJICJIUPOBATh
TE€XHOJIOTHYECKHE
MPOLIECCHI, UCIIOJIB3YEMBIE B
ATOMHOM 2HEPreTHKE,
TEPMOSIACPHBIX
UCCJIEIOBAHMSIX,
IJIa3MEHHBIX YCTaHOBKAX

N/1-4nk-1 Bnameer ocHOBHBIMU
MOJIX0/IaMH, IPUMEHSIEMBIMU
IIPH aHAJIKM3e PadOTHI CUCTEM,
COJICpKAIX HEPABHOBECHBIC
ra3000pa3HbIe WIN
CJ1a00MOHU30BaHHBIC
CyOCTaHITNU B OOBEKTHI
aTOMHOM (PU3UKHU

3HATh:
- OCHOBHBIE COOTHOIIICHHS] aTOMHOM
(bU3HUKN B aTOMHON CUCTEME EMHMUII;

- OCHOBHBIE (PU3NYECKUE CBOWCTBA
COBPEMEHHBIX 00BEKTOB aTOMHOM (PU3UKU;
- OCHOBHBIE METO/IbI MOJTyYEHUS
COBPEMEHHBIX 00BEKTOB aTOMHOU (PU3UKU;
- OCHOBHBIE METO/IbI PETUCTPAIIUU
COBPEMEHHBIX 00BEKTOB aTOMHON (DU3HKHU.

YMETh:

- MCII0JIb30BAaTh aTOMHYIO CUCTEMY €AMHMII
W3MEpPEHUH JUIsl pelIeHns 3a1a4 110
aTOMHOM QU3UKe;

- YCTaHOBUTH, KaKue U3 0OBEKTOB aTOMHON
¢u3HKKN 00pa3yroTCcs B JaHHOM CHCTEME B
paccMaTpuBaeMBbIX yCIOBHSIX;

- chopMynHpoBaTh YCIOBUS
(bopMHpOBaHHUS TEX WU UHBIX 00BEKTOB
aTOMHOM (U3UKU B JaHHOM CHCTEME;

- c(OopMyYIMPOBATh YCIOBUS pa3pyLICHUs
T€X WJIM UHBIX 0ObEKTOB aTOMHOM (U3UKH
B JIJaHHOH CHCTEME.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumiMHa OTHOCHTCS K OCHOBHOM IpodecCHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
[Tpuxnannas gusuka mia3Mel U ynpasiseMblil TepMosiaepHblii cuntes3 (nanee — OIIOII), nampaBneHus
noarotoBkn  14.04.01  SlnepHast oSHepreTMka M TelUIOQU3WKA, YpPOBEHb O0Opa3oBaHUSA: BbICIIEE

o0Opa3oBaHHe - MarucTparypa.

Bbazupyertcs Ha ypoBHE cpeqHero oo1ero oopazoBaHusl.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

Pacnpenencnue TpyoeMKoCTH paszena (B 4acax) 1Mo BHIaM y4eOHOH paboThI

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

~

8 9

10

11

12

13

14

15

Buasr nonon

N

W~

12

D

26

Iloozomogka K meKywemy KOHmMpOJiio:

11

AToMHag cucteMa
(3107050500

—| & || Beero uacos

4

1.2

KoMmiekcHbIi HoOH

1.3

OTtpuniatenbHbIH HOH

13

SN

[N

[ee]

14

MHoro3apsiHblil HOH

13

[ToBTOpeHne Matepuana no pasaeny "Bums
HOHOB"

Iloozomogka domauinezo 3adanua:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKY YMEHUI pelIeH s
npogeccHOHANBHBIX 3a1a4. JloMmanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"Bunbl noHOB" MaTepuany. JlONOJTHUTEIBEHO
CTYICHTY HEOOXOIUMO U3yUUTh JUTEPATYPY U
pa300paTh MPUMEPHI BHITOTHEHHS TIOJJOOHBIX
3amanuil. [IpoBepka qOMaIIHero 3a1aHus
IMPOBOAUTCA 1O MPEACTABIICHHBIM TUCbMECHHBIM
paboram.

Iloozomogka kK npaKmuuecKum 3aHAMUAM:
W3yuenne maTepuaina mno paszaeny "Bus
HMOHOB" TIOJITOTOBKA K BBIMOJTHEHUIO 331aHUN Ha
MPAKTUIECKUX 3aHATUIX

CamocmosamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOJTHUTEIBHOTO MaTepralia o pa3aery
"Buasl HOHOB"

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[1], 387-389
[2], 4-16

Buer atoMoB 1
MOJIEKYJT

42

12

24

Iodzomoeka k meKxyuiemy KOHmpouo:
[ToBTOpenne maTepuana mo pasaeny "Buisl
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2.1

Pun6eproeckuii atom

14

SN

[ee]

2.2

SKCHMepHaH MOJICKYJIa

14

SN

N

[e0]

2.3

Knacteps! u
KJIaCTE€PHbIE HOHBI

14

aTOMOB U MOJeKy1"

Ilodzomogka domauinezo 3adanua:
[MoaroToBKa AOMAIITHETO 3aJaHKs HATPaBJICHA
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"Buasl aTOMOB ¥ MOJIEKYT" MaTepHay.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
W3YYUTH JUTEPATypy U pazodpaTh IpUMeEpHI
BBITTOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JIOMAIITHEro 3aJIaHus! IPOBOJUTCS MO
MpeACTAaBJICHHBIM IMTMCbMCHHBIM pa60TaM.
Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
Nzyyenne marepuana no pazaeny "Bumsi
aTOMOB U MOJIEKYN" TOJATOTOBKA K
BEITIOJTHEHUIO 3aJJaHUIA Ha MPAKTHYECKIX
3aHATHAX

CamocmosamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"Bunbl aToMOB 1 MOJIEKyI"

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[2], 16-29

YrnepoaHsie
HAHOCTPYKTYPHI:
¢dyiepens! u rpadeH

12

3.1

DysuiepeHsl

3.2

I'paden

Ilo020mogKa K meKyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
"YraepoaHble HAHOCTPYKTYPHBL: (yJIepeHbl U
rpader"

Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka goMaIiHeTo 3a1aHKS HAIIPaBIeHa
Ha OTPabOTKY YMEHUI pelIeHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3ajaHue
BBIJJA€TCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"YraepoHbIe HAHOCTPYKTYPHI: QYyIIEpEHBI U
rpagen" Marepuany. JloNOTHUTENBHO CTYJCHTY
HEO0XOIMMO U3yYUTh JUTEPATypy U pa3o0parts
TIPUMEPHI BBITIOTHEHUS ITOT00HBIX 3aJaHHH.
[IpoBepka gomMaIHero 3aJaHus MPOBOIUTCS IO
MIPECTaBICHHBIM MICBMEHHBIM paboTaM.

6




ITo0z0mogKa K nPAKmMuYecKUM 3aHANMUAM:
W3zyyenune marepuaina mo pazaeny "YrieponHble
HAHOCTPYKTYpPHI: Qynsepens! u rpaden"
MOATOTOBKA K BBHITIOJIHEHUIO 33/IaHUH Ha
MPaKTUYECKUX 3aHATUAX

Camocmoamensnoe usyuenue
meopemuueckozo mamepuana: Vzyuenue
JOIIOJTHATEIEHOTO MaTepHaa 1o paseiy
"YraepomHble HAHOCTPYKTYPHI: QYyIUIEpEeHBl U
rpaden"

H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[2], 30-40,56-68
[3], 54-84, 109-174

YrnepoaHsie
HAHOCTPYKTYPBI:
YIJICPOAHBIC
HaHOTPYOKH

12

4.1

YrnepoaHsie
HaHOTPYOKH

12

Ilo0zomogKa K neKyuiemy KOHmpoio:
IToBTOpEeHue MaTepuana no pasaeny
"VYriepoaHble HAHOCTPYKTYPBI: YIIIEPOIHBIE
HaHOTPYOKH"

Ilodzomoexa domawinezo 3adanus:
[ToaroroBka JOMaIIHETO 3a1aHUS HAIIPaBICHA
Ha 0TPabOTKY YMEHUI peleHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHne
BBIIAeTCA CTYACHTAM I10 U3YYEHHOMY B pasJiene
"YraepoiHbIe HAHOCTPYKTYPHI: YTIIEPOIHBIE
HaHOTPYOKH" MaTepuairy. J[ONOIHUTEIBEHO
CTYACHTY HEOOXOIUMO U3YyUUTH JTUTEPATYPY U
pa300paTe NPUMEPHI BBITOTHEHUS TTOTOOHBIX
3aganuid. [IpoBepka romMarrHero 3a1aHus
MIPOBOANTCS TIO MPECTaBICHHBIM TUCbMEHHBIM
paboTtam.

Ilo020mogKa K npaKmu4eckum 3auAmuam:
W3yuenne maTepuana mno pasgeny "YriaepoaHble
HAHOCTPYKTYPBI: YIIIEpOAHBIE HAHOTPYOKH"
MTOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MIPAKTUIECKUX 3aHATUAX

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
"YraepoiHple HAHOCTPYKTYPHI: YTIIEPOIHBIE
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HaHOTPYOKH"
H3zyuenue mamepuanog iumepamypHsix

UCHOUHUKOG:

[2], 41-55
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 16 0.5 60 335
Hroro 3a cemecTp 144.0 32 - 16 2 - 0.5 93.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU IO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Buowl uonos

1.1. AToMHas cucTeEMa €UHULL

OCHOBHBIE COOTHOIICHUSI ATOMHOW (U3UKK B aTOMHOW cucreMe enuHull. CBs3b MEKIY
Oe3pa3sMEepHBIMU TIEPEMEHHBIMH (JIJTMHA, CKOPOCTh, YacCTOTa, DHEPTUs M BpeMs) M PEaTbHBIMH
3HAYCHUSIMU ITUX [1apaMETPOB..

1.2. KoMIiekcHBIN HOH
[ToTeHman B3auMOJCUCTBUSL aTOMa M MOHA. DHEPIrUsl CBSI3M MPOCTHIX MOJIEKYJISIPHBIX MOHOB.
['uapaTupoBaHHBIE KOMIUIEKCHBIE HOHBI. POJIb KOMITJIEKCHBIX HOHOB B aTMOC(EPHBIX MpoIieccax..

1.3. OTpuiiatenbHbIi HOH

OHeprusi CpoacTBa JJEKTpOHa K aromy. Ilpomeccel 00pa3oBaHuS W pa3pyLICHUS
OTpHUIATENbHBIX HOHOB. Ilpomecc ¢oronpummnanus B ¢dotochepe ConHua. DneKTprUecKas
HIPOYHOCTH aTMOC(HEPHOTO BO3IyXa..

1.4. MHoro3apsaHbIi HOH
3aBUCUMOCTh CIEKTpa MHOIO03apsAHOr0 HoHa OT ero 3apsjga. CrnocoObl 00pa3oBaHUS
MHOT03apsAHBIX HOHOB. IIpoGiiema co3gaHns peHTr€HOBCKOTO Ja3epa..

2. Buowvr amomos u MONEKVL

2.1. PunGeprosckuii aTom

3aBUCHUMOCTb PHEPIUHU 3JIEKTPOHA B PUAOEPrOBCKOM aTOME OT IJIABHOTO KBAHTOBOI'O YHCIIA.
[Tonyuenue u wuaeHtuuUKauus puAOEProBCKUX aTroMoB. TOUHBIE HM3MEPEHHS C IOMOUIbIO
punoeprockux aToMoB. [Ipobiaema peTuKTOBOTO U3ITyYSHHSL.

2.2. DxcuMepHas MoJIeKyJsa
CrpyKkTypa SKCUMEpHOM MOJEKyJabl. MexaHu3Mbl 00pa30oBaHUs HKCHUMEPHBIX MOJIEKYI.
OKCHUMEpHBIE Ja3ephl..

2.3. Knacrepsl 1 K1acTepHbIe HOHBI
Crpykrypa kiactepoB. Marudeckue unciia. CrocoObl MONYYEHUS! KIAaCTEPOB M KIACTEPHBIX
ny4ykoB. OOpa3oBaHue KJIaCTEPOB ra30AIMHAMHUYECKOM COILIE..

3. Yenepoounwvie nanocmpykmypeol. dyaiepenst u 2pagen

3.1. ®ynnepensl

Hcropus otkpeitus ¢ymiepeHoB. Ctpykrypa ¢ysuiepeHoB. [lonyuenue dyiiaepeHoB B miasme
JYTOBOTO pas3psja ¢ IpapUTOBBIMU dJEKTpoaaMu. DkcTpakius QymiaepeHoB merogom SOXLET.
Paznenenue dynnepeHoB METOOM KUAKOCTHON XpoMaTorpaduu..

3.2. I'padpen

Uctopus otkpeitus rpadena. Ctpykrypa rpadena. CtpykrypHble aedexTsl rpadena. Metoms
noinydeHuss rpadena. Tepmuueckoe BOCCTaHOBIEHHE oOKcuaa rpadena. IlepkonsumonHas
MPOBOAMMOCTh W HEJTMHEWHbIE 3JIEKTPUUYECKUE XapaKTEPUCTHKH YaCTUYHO BOCCTAHOBJIEHHOTO
okcujia rpadena..



4. Yenepoouvie nanocmpykmypbwl. VZJleDO()Hble Hanompv61<u

4.1. YriepoaHble HAHOTPYOKH

Hctopuss otkpeitus yriaeponusix HaHoTpyOook (YHT). Crpykrypa YHT. Onnocrnoiinbie u
mHorocioiaeie YHT. XwupanpHoctb. Dmuccuonnsie cBorictBa YHT. CopOimoHHBIE CBOHCTBA
VYHT. Ilonumepnsle HaHoKoMmno3uTel ¢ mnpucankod YHT. IllepkosssuvoHHas IpOBOJUMOCTD.
Ycunenue curaaia KOMOMHAIIMOHHOTO paccesiHus B mpucyrcteuu YHT..

3.3. TeMbl NPaKTHYECKUX 3aHATHH

. 1. ATomMHasg cucTeMa e€IUHUIL.

. KoMImiekcHpIi HOH.

. OTpunaTeabHbIi HOH.

. MHOro3apsiaslii HOH.

. PunbGeproBckuii aTom.

. DKCUMEpHas MoJIeKya.

. Kimacreps! u kmacTepHbIe HOHBI
. YriepoaHsle HAaHOCTPYKTYPBI.

01N DN B W —

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

OO6cyxxnenre MaTepualioB 1o keiicam pasjaena "KomriekcHbii noH"

OO6cyxeHne MaTepuanos Mo keiicam pazaena "Pundeprosckuit atom"

OO6cyxeHne MaTepuanos Mo Keiicam pazaena "YriepoiHble HAaHOCTPYKTYpHhI”
OO6cyxneHne MarepualioB MO Keiicam pazgena "YriaepoAHble HAHOCTPYKTYPHI:
yTIepoaAHble HAHOTPYOKNU"

NS

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekTt/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBI (B

OueHo4HOE CPeCTBO
(TUII 1 HAUMEHOBAHUE)

3aIIaHUPOBaHHbBIE PE3YIbTAThl 00YUEHUs 110 TUCIMILIIMHE Konbl
(B COOTBETCTBUH C pa3aeiioM 1) HMHJIMKaTOpOB COOT]::;CIT ;3 e
1 ] 23] 4
3HaTh:
OCHOBHBIE METO/Ibl PETMCTPALIUU COBPEMEHHBIX OOBEKTOB V-4t + ITpoBepounas pabota/Bubel aTOMOB 1
aTOMHOHN (U3UKU ] MOJICKYJI
OCHOBHBIE METO/Ibl IIOJYYEHHUSI COBPEMEHHBIX OOBEKTOB V-4t + ITpoBepounas paboTa/YriepoaHsle
aTOMHOHN (U3UKU ] HAHOCTPYKTYPBI: QyiuiepeHs! u rpaden
OCHOBHBIE (pU3MUECKUE CBOICTBA COBPEMEHHBIX OOBEKTOB V-4t + ITpoBepounas pabota/Buel noHOB
aTOMHOHN (U3UKU ’
OCHOBHBIE COOTHOILIEHUSI aTOMHOM (PU3UKU B aTOMHOMN V-4 + [TpoBepounas paboTa/YriepoaHsie
CHCTEME EJMHHUIL HAHOCTPYKTYPBbI: YIJIepOIHble HAHOTPYOKHU
YMmerb:
c(OpMyIHUPOBaTh YCIOBUS Pa3pyLICHUs TEX WU UHBIX V-4 + ITpoBepounas paboTa/YriepoaHsle
00BEKTOB aTOMHOM (PU3HKHU B TaHHOM cucTeMe ) HAHOCTPYKTYpbI: QyIiepeHsl U rpadeH
cOpMyIHpOBaTh YCIOBUS (POPMHUPOBAHUS TE€X UIH UHBIX V-4 + ITpoBepounas pabota/Buiel noHOB
00BEKTOB aTOMHOM (PU3HMKHU B TaHHOM cucTeMe ]
YCTaHOBUTH, KaKue U3 00BEKTOB aTOMHON (DU3UKU ITpoBepounas pabota/Bubel aTOMOB 1
00pa3yroTcs B JaHHOW CUCTEME B paCCMaTPUBAEMBIX N-4nka + MOJIEKYJT
YCIOBUSAX
HCIIONb30BATH ATOMHYIO CHCTEMY €/IMHHULL W3MEpEeHUH JUIs V-4 + | IIpoBepounas pabota/YraepoaHsie
peleHus 3a/1a4 1o aTOMHOU (u3uKe HaHOCTPYKTYpBI: YIJIepoIHble HAHOTPYOKHU
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®Popma peanuzaiuu: [lucbmennas padbora
1. Buner aromoB u monekyn (IIpoBepounas padora)
2. Buast nonos (IIpoBepounas pabora)
3. YraepoaHble HAHOCTPYKTYPHI: yriiepoaabie HaHOTpyOkH ([IpoBepounas pabora)
4. YraepoaHble HAHOCTPYKTYphI: dyiuiepensl u rpaden (IIpoBepounas padota)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Oxzamen (Cemecmp Ne3)
Onenka ompenensercs B cooTBeTCTBUM C [losnokeHuem o OayIlbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM U aTTECTALIMOHHOMN COCTABIISIOIINX.

B numnnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. CmupnoB, b. M. ®u3uka c1aboMOHU30BaHHOTO Ta3a B 3a7a4ax ¢ PEIICHUsIMH : yueOHoe rmocobue
Ui GU3NYecKuX crenuanbHocTei By30B / b. M. CMupHOB . — 2-e u3n., nepepabd . — M. : Hayka,
1978 .- 416 c.;

2. Enenxuii, A. B. Dx30Tnueckne 00beKThl aTOMHOM (PU3HKH : ydeOHOE mocoOue 1Mo HarpaBJICHUIO
" nepnast sHepreTuka u remnopusuka” / A. B. Eneukuit, Han. uccnen. yu-t "MOU" . — M. : U3n-
B0 MOU, 2016 . — 72 c. - ISBN 978-5-7046-1789-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8738;

3. M. 4. Menbnuxos, JI. . TpaxtenOepr- "Cunres, crpoeHue u cBoiictsa metaiut", MznatenscrBo:
"Texnocdepa", Mocksa, 2016 - (622 c.)

https://biblioclub.ru/index.php?page=book&id=468786.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. Office / Poccuiickuii makeT 0(MCHBIX IPOTrpamm;

2. Windows / OniepanrionHasi cuicrema cemeiictsa Linux;

3. Acrobat Reader.

5.3 UnTepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAITMOHHO-
CIPABOYHbIE CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
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3. Hayunasi ssiekTponHas oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3aareanscTBa Elsevier - https://www.sciencedirect.com/

6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https:/link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za maunbix Scopus - http://www.scopus.com

9. HaumnoHasibHasi 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/

10. DsekTponHas oudmoreka MIOU (b MOMH) - http://elib.mpei.ru/login.php

11. MopTan oTKpBITHIX TaHHBIX Poccuiickoii ®enepanun - https://data.gov.ru

12. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA M COIHAIBHOI 3amuThl PD -
https://rosmintrud.ru/opendata

13. ba3a oTKPBITHIX JaHHBIX NPO(eCCHOHAJIBLHBIX CTaHAAPTOB MUHKCTEPCTBA TPYyAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

14. Ba3a oTKPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHYECKOT0 pa3Butus PO -
http://www.economy.gov.ru

15. DnexkTponHas oTkpbITas 06a3a naHHbIX ''Polpred.com O630p CMU" -
https://www.polpred.com

16. HauuoHaIbHBII MOpTAaJI OHJIAKH 00yueHus: «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
17. OTkpbiTasi yuuBepcuterckas nngpopmannonnas cucrema «POCCHS» -
https://uisrussia.msu.ru

18. O¢puunanbublii caiit MuHHCTEepCTBA HAYKH U BbIclIero oopazoBanus Poccuiickoii
®enepanum - https://minobrnauki.gov.ru

19. O¢puunanbublii caiit @egepanabHOii c1y:K0bI 10 HAA30PY B cepe 00pa3oBaHKUs U HAYKH -
https://obrnadzor

20. ®enepananubiii moprTana "Poccuiickoe oopazosanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAaHMEHOBaHHe
VY4eOHble aynuTopun A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBINH,
JUTSL TIPOBEJICHUS Beruucnurensnas CTYJI, JOCKa UHTEPAKTUBHAs, KOMIIbIOTEpHAs
JIEKIIMOHHBIX 3aHATUN U naboparopus CeThb ¢ BBIXOJOM B IHTEpHET,
TEKYIIEro KOHTPOJIA MYJIbTUMEIUMHBINA IPOEKTOP, YKa3Ka Jla3epHas,

MHOT0(YHKIIMOHAJIbHBIN LIEHTP, CEPBED,
KOMIIbIOTEP MEePCOHANIBHBIN, IPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHMS

VY4ebHble ayIUTOPHH A-110, CTOJI MIPENO0IaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
TUTSL TIPOBEICHUS BrraucnurensHas CTYJI, IOCKa HHTEPAaKTUBHAs, KOMIIBIOTEpHAs
MPAKTUYECKHUX 3aHATHH, nabopaTopus CeThb C BBIXOJIOM B IHTEepHeT,
KP u KII MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,

MHOTO()YHKIIHOHAJIBHBIN IIEHTP, CEpBeED,
KOMIIBIOTEP MEPCOHAIBHBIN, IPUHTEDP, HAOOPHI
JIEeMOHCTPAIIMOHHOT'O 000PYAOBaHUS

VY4eOHble ayIUTOPUH A-110, CTOJI MIPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
TUTSL TIPOBEICHUS BrraucnmrensHas CTYJI, IOCKa HHTEPAaKTHBHAS, KOMIIBIOTEpHAs
MIPOMEKYTOUHOU naboparopus CeThb C BBIXOJIOM B MIHTEepHET,

aTTecTalnuu MYJIbTUMEAUNHBIN POEKTOP, YKA3Ka Ja3epHasd,

MHOTO()YHKIIMOHAJIbHBIN LIEHTp, CEpBE,
KOMIIBIOTEP MEPCOHATIBHBIN, IPUHTEDP, HAOOPHI
JIEeMOHCTPAIIMOHHOT'O 000PYAOBAHUS

ITomenienus s A-110, CTOJI ITPENOIABATEIS, CTOJI KOMIIBIOTEPHBI,
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CaMOCTOSITEIILHOU

paboThI

IMomemnenus misa

BrruncnurensHas
nabopatopus

CTYJ, TOCKa MHTEPaKTUBHAs, KOMIIbIOTEpHAS
ceTh ¢ BbIxoJoM B MHTEpHET,
MYJIBTUMEAUMHBIN POEKTOP, YKa3Ka JiazepHas,
MHOTO( YHKITMOHATILHBIN IICHTP, CEpBEp,
KOMIIBIOTEP MEePCOHATIBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS

KOHCYJIbTUPOBAHUA

IMTomemenus misa

A-208,
IIpenonaBarenbekas

A-025, KnamoBka

Kpecio paboyee, pabodyee MECTO COTPYIHHUKA,
CTOJ, KA /U1 JOKYMEHTOB, KOMIIbIOTEPHAS
CETb C BBIXOZOM B MIHTEpHET, KOJIOHKH,
KOMIIBIOTEp NEPCOHAIbHBIN, IPUHTED

XpaHeHus

obopynoBaHus U
y4eOHOr0 MHBEHTapPs

71a00paTOPHOTO
o0opyoBaHUs

CTCJIJIaX, O60py,I[OBaHI/Ie CIICHUAIM3UPOBAHHOC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CoBpeMeHHbIE 00BEKThI aTOMHON (PU3UKU

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:
KM-1  Bugasr nonos (IlpoBepounas padota)

KM-2 Buzast atomoB u monekyn (IIposepounast pabora)

KM-3  VYraepoansie HaHOCTPYKTYphI: dyimepens! u rpaden (IIpoBepounas padorta)

KM-4  VYrieponHbie HAHOCTPYKTYpPHBI: yriepoaHsie HaHoTpyOku (IIpoBepounas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wunekc KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen aucuumuimabl KM:
paznena AT AER Henens 4 8 12 16
KM:
1 Bunsr noHos
1.1 ATOMHAs cucTEMA €IMHMUIL +
1.2 KomnuiekcHbil HOH +
1.3 OTtpunareabHbIA HOH +
14 MHoro3apsiHbIii HOH +
2 Buast aToMOB 1 MOJIEKYIT
2.1 Pun6eprosckuit atom +
2.2 OKCcUMepHas MOJIEKyJIa +
2.3 KnacTepsl 1 Ki1acTEpHbIE HOHBI +
3 VYraeponHble HAHOCTPYKTYpHI: (yiepeHs! U rpadeH
3.1 DyruiepeHsl +
3.2 I'paden +
4 YrneponHbie HAHOCTPYKTYPHI: YTIIEPOIHBIC
HaHOTPYOKHU
4.1 VYriepoaHbsie HAHOTPYOKH +
Bec KM, %: 25 25 25 25
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