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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. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Heabr ocBoeHHS] AWMCHUIUIMHBI. M3ydeHme ¢u3MUEeCKHX CBOHCTB OCHOBHBIX COBPEMEHHBIX
00BEKTOB aTOMHOW (DM3UKH, METOJIOB WX IOJNYYEHHS W HCCIECNOBAaHMA M HMX POJIM B NPUPOAHBIX H
TEXHOJOTUYECKUX CHCTeMax
3agauM JUCHMINIMHBI
- YCBOCHHE OCHOBHBIX (PM3MYECKHUX CBOWCTB COBPEMEHHBIX O0BEKTOB aTOMHOW (DM3UKH U
METO/I0B MX HOJTY4EHHUS;
- ®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
YCIIOBHSAX;
- YCcBOGHHE OCHOBHBIX METOJIOB HCCIIEA0BAHNS COBPEMEHHBIX 00BEKTOB aTOMHOM (PU3KKU U UX
BJIMSIHUSL HA MTOBEJICHUE MTPUPOIHBIX U TEXHOJIOTUYECKUX CHCTEM.

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

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIeTeHIN U HHIMKATOPA 10CTHKEHH S
KOMIEeTeHLHH

[TK-1 I'otoB anamm3uposats | MJ1-4mk-1 Bnageer ocHoBHbIME | 3HATD.

1 MOJICIIUPOBATh MOAXO0AaMH, IIPUMEHSIEMbIMH - OCHOBHBIC MCTOZIBI MOy ICHUA
TE€XHOJIOTHYECKHE npu aHanu3e paboTel cuctem, | COBPEMCHHBIX 00BEKTOB aTOMHOM (U3HKH;
IIPOIIECCHI, UCIIOJIb3YEMbIE B | COJIEPIKAIMX HEPaBHOBeCHbIe | ~ OCHOBHBIC METO/IBI PEIrUCTPALNI
ATOMHOM 2HEPreTHKE, ra3000pa3HbIe WK COBPEMEHHBIX 0OBEKTOB ATOMHON (H3UKH;
TEPMOSACPHBIX C1a00MOHU30BAaHHEIC - OCHOBHbIC (PM3MYECKHE CBOHCTBA
MCCIIEIOBAHMUSIX, CyOCTaHIMH U OGBEKTHI COBPEMEHHBIX 00BEKTOB aTOMHOM (PH3HKH;
TUTa3MEHHBIX YCTaHOBKaX aTOMHOU (U3UKH - OCHOBHBIC COOTHOILICHHs aTOMHOH

(GU3HUKN B aTOMHOM CUCTEME eTUHUII.

YMETh:
- chopMynHpOBaTH YCIOBHS
(bopMHpOBaHHUS TEX WM UHBIX 00BEKTOB
aTOMHOM (U3UKU B JaHHOM CHCTEME;

- ACII0JIB30BAaTh aTOMHYIO CUCTEMY €AVHMII
MU3MEPEHUM IS PELICHHUs 3a4a4 110
aTOMHOH (U3UKeE;

- chopMynHMpoOBaTh YCIOBUS pa3pyIICHUS
TeX WA UHBIX OOBEKTOB aTOMHON (PU3UKU
B JJaHHOM CHCTEME;

- YCTaHOBUTH, KaKue U3 0OBEKTOB aTOMHON
¢bu3ukKM 00pa3yroTcs B JaHHOM CHCTEME B
paccMaTpUBAEMBIX YCIOBHSIX.

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 COAEPKAHUE JUCHUIIJINHbI

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

Pasnensr/TeMsl

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

m
o= | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Buybl noHOB 44 3 12 - 6 - - - - - 26 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
11 ATOMHas cuctema 7 2 - 1 - - - - - 4 - IToBTOpenne maTepuana no pasaeny "Busl
€JIMHULL HOHOB"
1.2 KommnexcHslil HOH 9 2 - 1 - - - - - 6 - Ilooz0mogka domauinezo 3adanun:
1.3 OTpI/IHaTeJ'H)HI:II‘/II HUOH 14 4 - 2 - - - - - 8 - IloaroToBKa JOMAIIHETO 3aJaHUs HalipaBJICHa
14 MHoro3apsaHbIii HOH 14 4 - 2 - - - - - 8 - Ha OTPAabOTKY yMEHUI PeLICHHs
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jielie
"Bunbl noHOB" MaTepuany. JlONOJTHUTEIBEHO
CTYZIEHTY HEOOXOANMO U3YUHTh JIUTEPATypy
pa3o0path MpUMephI BBIIOIHEHHUS TTO100HBIX
3aganuid. [IpoBepka romMarrHero 3a1aHus
MPOBOJIUTCS TI0 MPEJCTABIEHHBIM THChbMEHHBIM
paboram.
Iloozomogka kK npaKmuuecKum 3aHAMUAM:
W3yuenne maTepuaina mno paszaeny "Bus
HMOHOB" MOJTOTOBKA K BBHIIOJHEHUIO 3aaHUI Ha
MPAaKTHYECKNX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTEIBHOTO MaTepHaa o pas3zierny
"Buasl HOHOB"
2 Bubr atoMOB U 42 12 - 6 - - - - - 24 - IloozomoeKka K mekyuiemy KOHmMpOio:
MOJIEKYJ IToBTOpenune maTepuana no pasaeny "Buusl
2.1 PunOeproeckuii aToMm 14 4 - 2 - - - - - 8 - aTOMOB U MOJIeKy"
2.2 | DxcuMepHasi MOJIeKyJa 14 4 - 2 - - - - - 8 - Iloozomoexa domawnezo 3adanua:
2.3 KHaCTepI)I u 14 4 - 2 - - - - - 8 - IloaroroBka gomMantHero 3agaHus HarpaBJICHa

KJIACTCPHBIC NOHBI

Ha 0TpabOTKy YMEHUH pereHus
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npodeCCHOHANBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3yUYEHHOMY B paszelie
"Buabl aTOMOB 1 MOJIEKY" MaTepuaty.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
U3YYUTH JUTEPATypy U pazo0paTs IpUMepHI
BEITIOJTHEHUS TTOTOOHBIX 3agaHui. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIPECTaBICHHBIM MTUCHBMEHHBIM padoTaM.
Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
Wzyyenue matepuana no pazzaeny "Bums
aTOMOB U MOJIEKYN" TOJTOTOBKA K
BBITIOJTHEHUIO 3aJ]aHUI Ha IPAKTUUECKUX
3aHATUAX

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaery
"Bunbl atToM0B 1 MosieKkyn"

3 YrneponHsie 10 4
HAaHOCTPYKTYPBIL:
¢dymiepeHs! u rpadeH
3.1 DymepeHs! 5 2
3.2 I'paden 5 2

Ilo0z0mogKa K meKyuiemy KOHmpoio:
IToBTOpEHNE MaTepuaa Mo pasaety
"YraepoHple HAHOCTPYKTYPHI: QYIIepeHBl U
rpader"

Ilooz0mogka domauinezo 3adanun:
IToxroToBka OMAaINIHETO 3aJaHNUS HalpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHne
BBIIAETCA CTYICHTAM I10 U3Y4YEHHOMY B pasjiene
"VriepoiHble HAHOCTPYKTYPBI: (YIIEpeHbI U
rpaden" Marepuany. JJOMOTHUTEIBHO CTYICHTY
HE0OX0IMMO M3YYHUTh JINTEPATypy U pazo0paTh
MIPUMEPHI BHITTOJHEHUSI TOJJOOHBIX 3aaHHUMH.
ITpoBepka goMamIHero 3aAaHus MPOBOANTCS 110
NIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
Ilo020mogka K npakmuueckum 3auAmMuam:
N3ydenne matepuana mo pazaeny "YriepoaHbie
HaHOCTPYKTYPHI: (pymiepeHs! u rpader"
MIOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MPaKTHYECKUX 3aHITUSIX

Camocmoamenvroe usyueHue
meopemuyiecko20 mamepuana: zyuenue
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JIOTIOJTHUTEIBHOTO MaTepHaia o paszierny
"VrieposHble HAHOCTPYKTYPBL: (YIIEPEHBI U
rpaden"

Yrnepoansie
HaHOCTPYKTYPHI:
YTIepOTHBIE
HaHOTPYOKH

12

41

YrnepoaHsie
HaHOTPYOKH

12

Iloo20mogka K meKkyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"YraeponHble HAHOCTPYKTYPHI: YTIIEPOIHBIC
HaHOTPYOKH"

Ilodzomoexa domawnezo 3adanus:
IToaroroBka KOMaIHETO 3a1aHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccruoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJIACTCA CTYICHTaM 10 U3Y4EHHOMY B pasjiene
"YraepoiHbIe HAHOCTPYKTYPHI: YIIIEPOIHBIE
HaHOTpYOKkK" Marepuainy. JIonoJIHUTEIBHO
CTYZICHTY HEOOXOAUMO U3YUUTh JIUTEPATYPy U
pa3o0path MPUMEPHI BHIMOTHEHUS TTOI0OHBIX
3aganuid. [IpoBepka nomMarrHero 3af1aHus
MIPOBOANTCS TIO MPECTaBICHHBIM THCHMEHHBIM
pabotam.

Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue matepuana no paszaeny "YriepoaHsle
HaHOCTPYKTYPBI: YTIEPOHBIE HAHOTPYOKH"
MIOJITOTOBKA K BBIMOJHEHHIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUAX

Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"VriepoHble HAHOCTPYKTYPBI: YIIIEPOIHBIE
HaHOTPYOKH"

DK3aMeH

36.0

0.5

335

Bcero 3a cemectp

144.0

32

16

05

60

335

Hroro 3a cemecTp

144.0

32

16

2

0.5

93.5

IIpumeuanue: Jlex — nexiuu; J1ab — nabopatopusie padotsl; [Ip — npaktnueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas
aTTecTanus




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 KOMIJIEKCHBIX HOHOB B aTMOC(EPHBIX MpoIeccax..

1.3. OTpuiiatenbHbIi HOH

OHeprusi CpoacTBa dJIEKTpOHa K aromy. IIpomeccsl o00pa3oBaHHs U 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. [IpoGiiema co3aHus peHTreHOBCKOTO Ja3epa..

2. Buowvr amomos u MONEKVL

2.1. PunGeprosckuii aTom

3aBUCUMOCTb 3HEPrUU 3JIEKTPOHA B PUIOEPrOBCKOM aTOME OT IJIABHOTO KBAHTOBOI'O YHCIIA.
[Tonyuenue u wuaeHtuuUKauus puAOEProBCKUX aTroMoB. TOUHBIE HM3MEPEHHS C IOMOUIbIO
puoeprockux aToMoB. [Ipobiaema peaTMKTOBOTO U3TyYSHHUS. .

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 KIACTEPOB ra30lMHAMHUYECKOM COILJIE..

3. Yenepoounwvie nanocmpykmypeol. dyaiepenst u 2pagen

3.1. ®ynnepensl

Hcropus otkpeitus ¢ymiepeHoB. Ctpykrypa ¢ysuiepeHoB. [lonyuenue dyiiaepeHoB B miasme
JYTOBOTO pas3psja ¢ rpadUTOBBIMU 3JIEKTpoAaMu. DkcTpakius QymiepeHoB merogom SOXLET.
Paznenenue dynnepeHoB METOIOM KUAKOCTHON XpoMaTorpagpuu..

3.2. I'padpen

Uctopus otkpeitus rpadena. Ctpykrypa rpadena. CtpykrypHble aedexTsl rpadena. Metoms
noinydeHuss rpadena. Tepmuueckoe BOCCTaHOBIEHHE oOKcuaa rpadena. IlepkonsumonHas
MPOBOAMMOCTh W HEJTHMHEHHbIE JJIEKTPUYECKUE XapaKTEPUCTHKH YACTHYHO BOCCTAHOBJIECHHOIO
okcujia rpadena..



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

4.1. YriepoaHble HAHOTPYOKH

Hctopuss otkpeitus yriaeponusix HaHoTpyOook (YHT). Crpykrypa YHT. Onnocrnoiinbie u
mHorocioiasie YHT. XwupanpHoctb. Dmuccuonsnsie cBoiictBa YHT. CopOruoHHBIE CBOWMCTBa
VYHT. Ilonumepnsle HaHoKoMmno3uTel ¢ mnpucankod YHT. IllepkosssuvoHHas IpOBOJUMOCTD.
Ycunenue curaaia KOMOMHAIIMOHHOTO paccestHus B mpucyrcteun Y HT..

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 oucyuniurol (I'K)

OO6cyxxnenre MaTepualioB 1o keiicam pasjaena "KomriekcHbii noH"

OO6cyxeHne MaTepuanos Mo keiicam pazaena "Pundeprosckuit atom"

OO6cyxeHne MaTepuanos Mo Keiicam pazaena "YriepoiHble HAaHOCTPYKTYpHhI”
OOcyxneHne MarepualioB 1O Keiicam pazgena "YTriaepoAHble HAHOCTPYKTYPHI:
yTIepoaAHble HAHOTPYOKNU"

NS

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekTt/ paboTa He MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIEeTEeHIIU

3arutaHUPOBAaHHbIE PE3YJIBTATHI 00YUYEHUS 10 AUCIUILIHHE
(B COOTBETCTBHH C pa3aeioM 1)

Kongl
WH]JIUKaTOPOB

Howmep paznena

JTVCIUIUTUHBI (B

COOTBETCTBUH C
n.3.1)

1] 2] 3] 4

O1eHOYHOE CPEIICTBO
(THI 1 HAUMEHOBAHUE)

3HATh:

OCHOBHBIC COOTHOIIECHUSI aTOMHOM (PU3UKH B aTOMHOMU
CUCTEME €IUHUI]

NJI-4nk-1

[IpoBepounas pabora/YriaepoaHbie
HAHOCTPYKTYPHI: Qyiuiepensl u rpaden. Yacts 1

[IpoBepounas padbora/YriaepoaHbie
HAHOCTPYKTYpHI: Qyiuiepensl u rpaden. YacTs 2

[IpoBepounas pabora/YriepoaHsie
HAHOCTPYKTYpHI: (pymnepens! u rpaden. Yacts 3

[IpoBepounas pabora/YriaepoaHbie
HAHOCTPYKTYpHI: (pymepens u rpades. Yacts 4

OCHOBHBIE (pU3MUECKUE CBOICTBA COBPEMEHHBIX OOBEKTOB
aTOMHOM Qu3uKu

NI-4nx-1

IIpoBepounas pabota/YriepoaHsle
HAHOCTPYKTYPBI: YTIIEpOIHbIE HAHOTPYOKH.
Yacrts 1

[IpoBepounas pabora/YriepoHbie
HAHOCTPYKTYPBbI: YIJIepOIHbIe HAHOTPYOKH.
Yactsp 2

IIpoBepounas pabota/YriepoaHsle
HAHOCTPYKTYPBI: YTIIEpOIHbIE HAHOTPYOKH.
Yacts 3

[IpoBepounas pabora/YriepoaHsie
HaHOCTPYKTYPBI: YIIEPOJIHBIE HAHOTPYOKH.
Yacte 4

OCHOBHBIE METO/Ibl PETHCTPALIUU COBPEMEHHBIX OOBEKTOB
aTOMHOM QU3uKH

NJI-4nk-1

[TpoBepounast pabota/Buabl aTOMOB ¥ MOJIEKYII.
Yacts 1
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[IpoBepounas padbora/Buasl aToOMOB ¥ MOJICKYI.
Yacts 2

[IpoBepounas pabota/Bupl aTOMOB ¥ MOJICKY.I.
Yactb 3

[IpoBepounas padbora/Buasl aToMOB ¥ MOJIEKYI.
Yacts 4

OCHOBHBIE METO/IbI MOJYYEHHSI COBPEMEHHBIX 00BEKTOB [IpoBepounas pabora/Buasl nonos. Yacts 1

aTOMHOM (PU3HUKHU
¢ [IpoBepounas padbora/Buabl nonos. Yacts 2

NJI-4nk-1 +
[IpoBepounas padbora/Buasr nonos. Yacts 3

ITpoBepounas padora/Buabel nonos. Yacts 4

YmMmeTh:

YCTaHOBUTH, KAKHE U3 00OBEKTOB aTOMHOUN (PU3UKH [IpoBepounas padora/YriepoaHbie
00pa3ylTcs B JaHHOM CUCTEME B pacCMaTPUBAEMBbIX HAHOCTPYKTYPBI: YIJIEPOIHbIE HAHOTPYOKH.
YCIIOBHUSIX Yacts 1

IIpoBepounas pabota/YriepoaHsle
HAHOCTPYKTYPBI: YTIIEpOIHbIE HAHOTPYOKH.

YacTs 2
NJI-4nk-1 +
[IpoBepounas pabora/YriepoiHbie

HAHOCTPYKTYPHI: YIJIEPOIHbIE HAHOTPYOKH.
Yacte 3

IIpoBepounas pabota/YriepoaHsle
HAHOCTPYKTYPBI: YTIIEPOIHBIE HAHOTPYOKH.
Yacts 4

chopMyIUPOBATH YCIOBUS Pa3pyLIEHUs TEX WIH UHBIX [IpoBepounast pabota/Buabl aTOMOB ¥ MOJIEKYJI.
00BEKTOB aTOMHOM (PM3UKH B TAaHHOH cucTeMme Yacrts 1

N-4nk1 + [TpoBepounas padbora/Buasl aToMOB ¥ MOJIEKYI.
YacTs 2

[IpoBepounas pabora/Buabl aTOMOB ¥ MOJIEKYJI.
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YacTtb 3

[TpoBepounast pabota/Buapl aTOMOB ¥ MOJIEKYI.
Yacts 4

KCII0JIb30BaTh aTOMHYIO CUCTEMY €IMHUI] U3MEPEHUM 1JIs
pelIeHus 3a/1a4 1o aTOMHOU pusmke

N-4nk-1

[IpoBepounas padora/Buasl nonos. Yacts 1
[IpoBepounas pabora/Buasl nonos. Yacts 2
[IpoBepounas pabota/Buasl noHos. Yacts 3

[IpoBepounas pabora/Buasl nonos. Yacts 4

chopMyIUpPOBATh YCIOBUS (POPMUPOBAHUS TEX MITH HHBIX
00BEKTOB aTOMHOM (DU3UKHU B JAHHON CUCTEME

WJ1-4nk-1

[IpoBepounas pabota/YriiepoaHsie
HAHOCTPYKTYpbI: (pymnnepens! u rpaden. Yacts 1

[Ipoepounas pabota/YriepoaHsie
HAHOCTPYKTYpHI: Qysiepensl u rpaden. YacTs 2

[IpoBepounas pabota/YriepoaHsie
HAHOCTPYKTYpHI: (pymnnepens! u rpades. Yacts 3

[IpoBepounas pabota/YriiepoaHsie
HaHOCTPYKTYpHI: (pynsepens! u rpageH. Yacts 4
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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

Dopma peanuzaruu: [lncemennas padota
1. Buner atomoB u monekyit. Yacts 1 (IlpoBepounas pabora)
. Buapr atomoB u mosiekynn. Yacts 2 ([IpoBepounas padora)
. Buner aromoB u monekyin. Yacts 3 (IIpoBepounas padora)
. Buapr atomoB u mosiekysn. Yacts 4 (I[IpoBepounas padora)
. Buner nonos. Yacts 1 (IIpoBepounas padora)
. Buapl nonos. Yacts 2 (IIpoBepounas padbora)
. Buast nonos. Yacts 3 (I[IpoBepounas padbora)
. Buapl nonos. Yacts 4 (IIpoBepounas padbora)
. YTiepoHble HAHOCTPYKTYpPHI: yriiepoabie HaHoTpyOku. Yacts 1 (IIpoBepounas pabora)
10. YriepoaHble HAHOCTPYKTYpPHI: yriaepoansie HaHOTpyOKku. Yacts 2 (IIpoBepounas padoTa)
11. YrneponHble HAHOCTPYKTYpBIL: yriaepoaHble HaHOTpYOKu. Yacts 3 (IIpoBepounas padoTta)
12. YriepoaHble HAHOCTPYKTYPHI: yriaepoaHsie HaHOTPYOKu. Yacts 4 (IIpoBepounas paboTa)
13. Yrneponnsie HAaHOCTPYKTYpHI: Qyiuiepens! u rpaden. Yacts 1 (IIpoBepounas padora)
14. Yrneponubele HaHOCTPYKTYpHI: ymnepens! u rpaden. Yacts 2 (IlpoBepounas pabora)
15. Yrneponnsie HAaHOCTPYKTYpHI: pymepens! u rpaden. Yacts 3 (IIpoBepounas pabdora)
16. YrieponHble HAaHOCTPYKTYpHI: pymnepens! u rpaden. Yacts 4 (IIposepounas paborta)

O 03O L B W

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALMUS MO JUCIUNJINHE

Oxzamen (Cemecmp Ne3)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM cHCTEME IS
cryneatoB HUY «MDOW» Ha ocCHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISFOIINX.

IIpumeuyanue: OueHOYHBIE MAaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE H3IAHUSA

1. CmupHOB, b. M. ®u3uka c1aboMOHM30BaHHOTO T'a3a B 3ajJjauax ¢ pelIeHUsIMH : yueOHoe rmocodue
JUTS QU3UYECKuX creruanbHoCTel By30B / b. M. CMmupHOB . — 2-¢ u31., iepepad . — M. : Hayxka,
1978 . —4l16¢.;

2. Enenxwii, A. B. Dx30oTnueckne 00bEKTH aTOMHON (DU3UKH : yaeOHOE TTocOOre TT0 HAIIPABJICHHUIO
"SnepHas sHepretuka u reriopusuka” / A. B. Enenkuit, Han. uccnen. yu-t "MOU" . — M. : U3n-
Bo MO, 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. f1. Menbnukos, JI. U. TpaxtenOepr- "Cunres, ctpoenue u cBoiictsa meramn", M3narenscTBo:
"Texnocdepa", Mocksa, 2016 - (622 c.)

https://biblioclub.ru/index.php?page=book&id=468786.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. Office;

2. Windows;

3. Acrobat Reader.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(POPMAIIHOHHO-
CIIpaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

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

5. ba3a nannbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/

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

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

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAs OudmoTeka - https://rusneb.ru/

10. DaexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

11. MopTaa oTKPHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

12. ba3a oTKpbBITHIX JaHHBIX MUHUCTEPCTBA TPYAa U cOUUANbHOM 3amuThH PO -
https://rosmintrud.ru/opendata

13. ba3a oTKpBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAApPTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

14. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3putust P@ -
http://www.economy.gov.ru

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

16. HauuoHa bHBII mopTAaJl OHIalH 00yyeHus: «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
17. OrkpbITas yauBepcuterckas nngpopmannonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

18. OpunmanbHbli caiit MUHHCTEPCTBA HAYKH M Bbiclero odpa3oBanust Poccuiickoii
®denepanuu - https://minobrnauki.gov.ru

19. Opunmanbubiii caiit @enepanbHOIl cJ1y:KO0bI 10 HAA30pY B cepe 00pPa30BAHUSA U HAYKH -
https://obrnadzor

20. ®enepanbHblii noprau "Poccuiickoe odpaszosanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenue
HAaHMEHOBaHHe
VY4eOHble aynuTopun A-110, CTOJI ITPENOIABATENISA, CTOJI KOMIIbIOTEPHBIH,
JUTSL TIPOBEJICHUS Beruucnurenbnas CTYJI, JOCKa UHTEPAKTUBHAs, KOMIIbIOTEPHAs
JIEKIIMOHHBIX 3aHATUN 1 naboparopust CeThb ¢ BbIXOJOM B lIHTEpHET,
TEKYIIEro KOHTPOJIA MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,

MHOTO(YHKIIMOHAJILHBIA LIEHTP, CEPBEP,
KOMIIBIOTEP NEePCOHANIBHBIN, IPUHTEP, HAOOPHI
J€MOHCTPALIMOHHOTI0 000PYAOBaHUS

VY4eOHble ayIUTOPHH A-110, CTOJI MIPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
TUTSL TIPOBEICHUS BrraucnmrensHas CTYJI, IOCKa HHTEPAaKTHBHAs, KOMIIBIOTEpHAs
MPAKTUYECKHUX 3aHATHH, nabopaTopus CeThb C BBIXOJIOM B MIHTEepHET,
KP u KII MYJIbTUMEAUNHBIN TPOEKTOP, YKA3Ka Jla3epHasi,
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VY4eOHble aynuTopun

MHOT0(YHKIIMOHAJIBHBIN IIEHTP, CEPBED,
KOMIIBIOTEP MEePCOHANIBHBIN, IPUHTEP, HAOOPHI

ITomemnienus miis

JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS
A-110, CTOJI MIPEI01aBaTeNsl, CTOJI KOMIBIOTEPHBIH,
IUTSL TIPOBEICHUS Brrauciurenbnas CTYJI, IOCKa MHTEPAaKTUBHAS, KOMIIBIOTEpHAs
MPOMEKYTOUHON naboparopus CeThb C BBIX0JI0M B MIHTEpHET,
aTTecTaluu MYJIbTUMEIMUHBIA IPOSKTOP, YKa3Ka Jla3epHas,
MHOTO(YHKIIMOHAJIBHBII IICHTP, CEPBE,
KOMITBIOTEP IePCOHANLHBIN, IIPUHTEP, HAOOPHI
JICMOHCTPAIIMOHHOTO 000PYIOBAHUS
[Tomerenus ams A-110, CTOJI IIPETIOIaBaTeNsl, CTOJI KOMITBIOTEPHBIH,
CaMOCTOSATEIILHON BerunciurensHast CTYJI, JOCKA MHTEPAKTHBHAS, KOMITBIOTEPHAS
paboThI nabopaTopusi CETh C BBIXOJIOM B MIHTEpHET,
MYJIbTUMEAUNHBIN ITPOEKTOP, YKA3Ka JIa3epHas,
MHOTO() YHKIIMOHAJILHBIHN LIEHTP, CEPBEP,
KOMITBIOTEP MEPCOHANBHBIN, IPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS
[Tomemenus st A-208, Kpeciio paboyee, pabodee MECTO COTPYIHUKA,
KOHCYJIbTUPOBAHHSI [IpenonaBaTenbckas

A-025, KnagoBka

CTOJ, WKad ISl TOKYMEHTOB, KOMIIbIOTEpHAS
CETh C BBIXOJOM B IHTEpHET, KOJOHKH,

KOMIIBIOTEP NMEePCOHATIBLHBIN, IPUHTED

XpaHEeHHsI
00opy0oBaHuUA U
y4eOHOT0 MHBEHTAps

J1a00paTOPHOTO
o0opyoBaHUs

cTelIaX, 000pyA0BaHUE CHEUAIN3UPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CoBpeMeHHbIE 00BEKThI aTOMHON (PU3UKU

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1  Bwugasr nonos. Yacts 1 (IIpoBepounas padora)

KM-2 Bunst nonos. Yacts 2 (IIpoBepounas pabota)

KM-3 Bwugasr nonos. Yacts 3 (IIpoBepounas padora)

KM-4 Bunst nonos. Yacts 4 (IIpoBepounas pabota)

KM-5 Bwuasr atomoB u mosiekyit. Yacte 1 (IIpoBepounast pabota)

KM-6 Bwunasr atomoB u monekyit. Yacts 2 (ITpoBepounas pabora)

KM-7 Buzast atomoB u monekyi. Yacts 3 (IIpoBepounas pabora)

KM-8 Bwuast atomoB u monekyit. Yacts 4 (IIpoBepounas pabora)

KM-9 Vraepoansie HAaHOCTPYKTYphI: pymnepensl u rpaden. Yacts 1 (IIpoBepounas padora)
KM-  VYraepomusie HaHOCTPYKTYpHI: (hyiuiepens! u rpaden. Yacts 2 (IIpoBepounas pabdora)

10

KM-  Vraepoanbsie HAaHOCTPYKTYphI: pymepensl u rpaden. Yacts 3 (IIpoBepounas padora)

11

KM-  Vraepoanbsie HAaHOCTPYKTYphI: pymiepensl u rpaden. Yacts 4 (IIpoBepounas padora)

12

KM-  VYraeponHbie HAHOCTPYKTYPHI: yriepoaHbie HaHOTpyOku. Yacth 1 (IIpoBepounas pabora)
13

KM-  VYraeponaHbie HAHOCTPYKTYPBI: yriiepogHbie HaHOTPYOKH. YacTh 2 ([IpoBepounas pabora)
14

KM-  VraepoaHble HAHOCTPYKTYpHI: yriaepoansle HaHOTpYOKu. Yacts 3 (IIpoBepounas paboTa)
15

KM-  VraepoaHble HAHOCTPYKTYpPHBI: yriaepoaHsie HaHOTpYOKku. YacTs 4 (IIpoBepounas pabota)
16

Bujx npome:xyTo4HOI aTTecTanu — JK3aMeH.

Man| K | K| K| K|K|K|K|K|K|K|K|K|K|K|K]|K
ke | M| M|M/M|M|/M|M|M|M|M|M|M|M|M|M|M
Ho | pooon [KM | -1| 2| 3415|6789 - | -|-|-|-|-]-
Mep : 10 |11 |12 | 13 | 14 | 15 | 16
pasn | M Hen |4 [ 4 |4 | 4|8 | 8|8 |8 (121212121616 |16 16
ITIJIMHBI
cl1a (S8
KM
1 Bunn: noos
AToMHas
1.1 | cucrema + |+ | + |+
€TUHUI]
19 IVCOMHneKCHH P R R
" NOH
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1.3

OtpunarensH
BbIA MOH

1.4

MHoro3zapsiaiH
BII MOH

Bunnr atomos
Y MOJIEKYJT

2.1

PunGeprosck
HH aTOM

2.2

DKcUMepHas
MOJIEKYJIa

2.3

Kitacrepsl u
KJIaCTEPHBIE
HOHBI

Yraeponnsie
HAaHOCTPYKTY
phIL:
Gbymiepens! u
rpaden

3.1

DyIurepeHsl

3.2

I'paden

Yraeponnsie
HAHOCTPYKTY
pBI:
yTIIEpOIHBIE
HAaHOTPYOKH

4.1

Yrneponusie
HaHOTPYOKH

Bec KM, %:
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