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HpOMe)KyTO‘{Haﬂ aTTrecrauud:

JK3aMeH

3 cemectp - 0.5 yaca;
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IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Eneukunn A.B. o

HpeHOI[aBaTeJ'IL WaenTudmKaTop Rd77ddbe5-YeletskyAV-fch275b5 A,B, EHGHKI/H/I
(1OIKHOCTB) (moanuce) (pacuudpoBka
TIO/AITUCH)
COI''TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CeeneHua o Bnagensue L3N M3U M B
00pa3oBaTCIbHOU Brageney TyKalleBCKMiA M.B. " .
IIpOrpaMMbI Wpentudukatop  R@db7e3cb-LukashevskyMV-6844ab J-[yKaH_[eBCKI/II/I
(JI0JDKHOCTB, y4EHasi CTEIIeHb, yYEHOe (moanuce) (paciudpoBKa MOIIHCH)
3BaHKE)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

3aBeyIOIIMI BBITYCKAIOIICH g rev— Tlenos AB.
Ka(bez[pbl * MO ¢ MpeHTudmkaTtop R72c90f41-DedovAV-d71cc7f4 A.B. I[CHOB
(JI0JDKHOCTB, y4EHasi CTEIIeHb, yYEHOe (moanuce) (paciudpoBKa MOIIHCH)

3BaHKE)



1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI
Heab ocBoeHMs JAMCHUIVIMHBI. M3yueHne (QHU3NUECKUX CBOWCTB OCHOBHBIX COBPEMEHHBIX
00BEKTOB aTOMHON (U3UKU, METOJOB WX IOJIyYEHHMs] W HUCCIENOBaHMA M MX pPOJIM B NPUPOAHBIX U
TEXHOJIOTMYECKUX CUCTEMAX
3aga4u AUCHHUILINHBI
- YCcBOEHHUE OCHOBHBIX (PU3MUECKUX CBOMCTB COBPEMEHHBIX 0OBEKTOB aTOMHOM (PU3UKU U
METOJI0B UX IIOJy4YCHHUS;
- QOpMHUPOBAHKE Y CTYIE€HTOB OCHOB HAYYHOI'O MBILIUIEHHUS U TOHUMAHUS T'PAHUL] IPUMEHUMOCTH
(Gu3nUecKuX MOHIATUN U TEOPUH COBPEMEHHBIX 00BbEKTOB AaTOMHOM (pr3UKH;
- [IpuoOpeTenne HaBBIKOB aHAJIN3a IOBEJCHUS PA3JIMYHBIX OOHEKTOB aTOMHOM (DM3UKH B JAHHBIX
YCIIOBUSIX;
- YCcBOEHHE OCHOBHBIX METOJIOB UCCIICAOBAHMS COBPEMEHHBIX O0BEKTOB aTOMHON (PU3UKHU U UX
BJIMSIHUS HA NTOBEACHHUE IPUPOJHBIX U TEXHOJIOTUYECKUX CUCTEM.

dopmupyembie y 00y4aronierocs KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCIUTIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIeTeHIN U HHIMKATOPA T0CTHKEHUS
KOMIEeTeHLHH

[1K-1 T'otoB ananusupoBath | MJ1-4mk-1 Baageer ocHoBHbIME | 3HATE:

Y MOJIEJIUPOBATh M0JIX0JIaMH, IPUMEHSAEMBbIMU - OCHOBHBIC METO/IbI IIOTYyICHIA
TEXHOJIOTHYECKHE IIPH aHajKM3e padoThl cucteM, | COBPEMCEHHBIX 00BEKTOB aTOMHOM (H3UKH;
IIPOIIECCHI, UCTIONIb3YEMbIE B | COZIEpKAIMX HEpaBHOBeCHbIe | -~ OCHOBHBIC MCTOJBI PEIUCTPALNA
aTOMHOM 2HEPIeTUKeE, ra3o00pa3Hble WIN COBPEMCHHBIX 0OBEKTOB aTOMHON (H3UKH;
TEPMOSIEPHBIX C1a00MOHU30BAaHHbBIC - OCHOBHBIC (hpU3UYECKHUE CBONCTBA
HCCIICIOBAHHSX, CYOCTaHIMH U 00BEKTHI COBPEMEHHBIX 0OBEKTOB aTOMHOU (PU3UKH;
IJIa3MEHHBIX YCTaHOBKAX aTOMHOM (U3UKU - OCHOBHBIC COOTHOILICHUs aTOMHOH

(U3HUKN B ATOMHOW CUCTEME €UHULI.

YMETh:

- c(opMyIHPOBATh YCIOBUS
(GhopMHUPOBAHMS TEX WUJIM HHBIX OOBEKTOB
aTOMHOM (PM3UKH B TaHHOH cHUCTEME;

- MCII0JIb30BAaTh aTOMHYIO CUCTEMY €AMHMII
W3MEpPEHUH JUIsl pelIeHUs 3a]1a4 110
aTOMHOM QU3uKe;

- c(OopMyYIMPOBATh YCIOBUS pa3pyLICHUs
T€X WM UHBIX 0ObEKTOB aTOMHOM (U3UKH
B JJAaHHOM CHUCTEME;

- YCTaHOBUTH, KaKH€ U3 00ObEKTOB aTOMHOM
¢u3uku 00paszyroTcs B JaHHOM cucTeMe B
paccMaTpUBaEMBbIX YCIOBHSIX.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TpodeccrmoHanmbHON 00pa3oBaTenbHON  MpOrpamMme
[MpuknanHas ¢u3nka TIa3Mbl U yIpaBiseMblil TepMosiaepHblii cunTe3 (nanee — OIIOII), manpaBneHus
noarotoBku 14.04.01 Snmepnas »HepreTmka W Teruiohu3WKa, YpPOBEHb OOpa30BaHUS: BBICIIEE
o0Opa3oBaHHe - MaruCTpaTypa.

bazupyercs Ha ypoBHE cpeaHero o0mero oopa3oBaHusl.




Pe3ynbraTel 00yueHHs, MOTydEHHBIE IPH OCBOCHUH JUCIUILIMHEL, HEOOXOANMBI TIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUTLTMHEI COCTABISCT 4 3a4eTHBIX eqUHUIBL, 144 Jaca.

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

Paznenbl/Tembl =l o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
ATTECTALHH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bue noHoB 44 3 12 - 6 - - - - - 26 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
11 ATOMHas cucTeMa 7 2 - 1 - - - - - 4 - IToBTOpenune MaTepuana no pasaeny "Buuasl
€IUHUI] HOHOB"
1.2 KomniiekcHbIi HOH 9 2 - 1 - - - - - 6 - Ilodzomoexa domawinezo 3adanus:
1.3 OTpHuaTem,HHf;I HOH 14 4 - 2 - - - - - 8 - ITonroroska qoMalIHeToO 3aJaHUs HampasJjIcHa
14 MHoro3zapsIHBIH HOH 14 4 - 2 - - - - - 8 - Ha OTPAabOTKY yMEHHI peLICHNs
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3aganue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"Buas! noHOB" Marepuany. JlONOIHUTENBEHO
CTY/IEHTY HEOOXOAMMO M3YUUTh JIUTEPATYPY U
pa3o0parh NpUMepbI BHIOIHEHHUS TOI0OHBIX
3aganuid. [IpoBepka romMarrHero 3a1aHus
MIPOBOANTCS TIO MPECTaBICHHBIM ITHCHbMEHHBIM
paboTtam.
Il0o020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue marepuana no paszaeny "Buis
HMOHOB" MOJTOTOBKA K BBHIIOJHEHUIO 3aaHUI Ha
MPaKTHYECKUX 3aHITUSIX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"Bubl noHoB"
2 Buzpt aTOMOB 1 42 12 - 6 - - - - - 24 - ITodzomoeka k mexyuiemy KOHmMpoao:
MOJIEKYJ IToBTOpenune maTepuana no pasaeny "Buusl
2.1 Punbeprosekuii aTom 14 4 - 2 - - - - - 8 - aTOMOB U MOJeKyn"
2.2 | DxcuMepHasi MOJIeKyJa 14 4 - 2 - - - - - 8 - Ilodzomogxa domawinezo 3adanua:
2.3 Knacteps! u 14 4 - 2 - - - - - 8 - IMoxaroToBka gOMaIIHETO 3aJaHHs HalpaBJeHa

KJIACTCPHBIC NOHBI

Ha OTPabOTKY YMEHUI peleHus
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npodeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBITACTCA CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"Buabl aTOMOB 1 MOJIEKY" MaTepuaty.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAMMO
U3YYUTh JIUTEPATYPY U pa3o0parh IPUMEPHI
BBITIOJTHEHUS TTOTOOHBIX 3a1aHuid. [IpoBepka
JIOMAIIIHETO 3aJJaHus TPOBOJIUTCS 1O
MPECTaBICHHBIM TUCBMEHHBIM paboTaM.
Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
Wzydenne maTepuana 1o paszgeny "Bumsr
aTOMOB U MOJIEKYJN" TIOATOTOBKA K
BEITIOJTHEHUIO 3aJJaHUH Ha MIPAKTHYECKIX
3aHATHAX

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: VIzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana Mo pa3aeny
"Bunabl aToMOB 1 MOJieKy"

3 YraepoaHsie 10 4
HAHOCTPYKTYPHI:
¢yiepens! u rpadeH
3.1 DyiepeHsl 5 2
3.2 I'paden 5 2

IlodzomogKa K neKyuiemy KOHmMpOoio:
IToBTOpEeHue maTepuana no pasaeny
"VriepoHble HAHOCTPYKTYPBL: (YIIEPEHBI U
rpader"

Ilod2omoeka domauinezo 3adanusn:
[MoaroroBka goMaIiHeTo 3a1aHKS HAIIPpaBIeHa
Ha OTPabOTKY YMEHUI pelIeHus
npodeccnoHANBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"VriepoiHble HAHOCTPYKTYPBI: (YIIEpeHbI U
rpaden" marepuany. JIOMOJHUTEIBHO CTYCHTY
HEOOXO0/IMMO M3YUHUTh JINTEPATYPY U pazo0paTh
MIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
[IpoBepka goMaIHero 3aaHus MPOBOIUTCS IO
MIPECTaBICHHBIM MTUCHBMEHHBIM paboTaM.
Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
W3yuenne maTepuana o pasgeny "YriaepoHbie
HAHOCTPYKTYpPHI: Qysepens! u rpaden”
MIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNi Ha
MPAaKTHYECKNX 3aHATHIX

Camocmoamensroe usyyenue
meopemuyiecko20 mamepuana: zyuenue
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JOIIOJTHUTEIEHOTO MaTepHaa 1o paseiy
"YraepomHble HAHOCTPYKTYPHI: QYyIIEpEHBI U
rpaden"

Yrnepoansie
HAHOCTPYKTYPHI:
YIJIEPOIHEIC
HaHOTPYOKH

12

4.1

Yrnepoansie
HaHOTPYOKH

12

Ilod2omogKa K meKyuiemy KOHmMpoio:
IToBTOpeHue maTepuana 1o pasaeiny
"YraepoHbIe HAHOCTPYKTYPBI: YIIIEPOIHBIE
HaHOTPYOKH"

Iloozo0mogka domauinez2o 3adanun:
ITonroToBKa AOMAIIHETO 3aJaHUS HalpaBieHa
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTaM I10 U3yICHHOMY B pa3Jielie
"VYriepoaHble HAHOCTPYKTYPBI: YIIIEPOIHBIE
HaHOTPYOKH" MaTepuairy. J[ONOTHUTEIEHO
CTYZIEHTY HEOOXOANMO M3Y4HTh JIUTEPATYPY U
pa3o0path MPUMEPHI BHIMOTHEHUS TTOI0OHBIX
3aganuil. [IpoBepka nomMamHero 3agaHus
IIPOBOJUTCA O IPEACTABICHHBIM IHCEMEHHBIM
paboTtam.

Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenue Matepuana no paszaeny "YriepoaHsle
HAHOCTPYKTYPBI: YIIIEpOAHBIE HAHOTPYOKH"
MIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIONTHUTEIHHOTO MaTepraa o pas3iery
"YraepoiHbIe HAHOCTPYKTYPHI: YTIIEPOIHBIE
HaHOTPYyOKH"

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

144.0

32

16

0.5

60

335

Hroro 3a cemecTp

144.0

32

16

2

0.5

93.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unanBHIyanpHble KOHCYABTAIIMH 110 KYpCOBBIM ITpoekTaM/padboram; I'K- rpynmnoBsie KOHCYIbTAIMH 110 pa3ienam
mucuuruinHel; CP — camocrostensHas padorta crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Buowl uonos

1.1. AToMHas cucTeMa €IUHHAILL

OCHOBHBIE COOTHOIICHUS aTOMHOW (HU3UKH B aTOMHOW cucTteMe eauHuIl. CBs3b MEKITY
0e3pa3MepHbIMU MEPEMEHHBIMU (JIJIMHA, CKOPOCTh, YACTOTa, DHEPrUs M BpeMs) U pealbHbIMU
3HAYCHUSIMH ITHX MTapaMeTPOB..

1.2. KoMIiekcHbIi HOH
[ToTeHIMan B3aMMOJICHCTBHS aTOMa M HMOHA. DHEPIHs CBA3HM MPOCTHIX MOJEKYJISPHBIX HOHOB.
['unpatupoBaHHBIE KOMIUIEKCHBIE HOHBI. POJIb KOMIUIEKCHBIX HOHOB B aTMOC(EPHBIX MpoIieccax..

1.3. OtpunarenbHbIi HOH

DHeprus CpoJICTBAa DJIGKTpOHa K artoMmy. llpomeccel oOpa3oBaHHS U pa3pylIeHUs
oTpunarenbHbiXx HOHOB. Ilpomecc doronpuwmmanus B (orochepe CosHma. DiaeKkTpuyecKas
MPOYHOCTH aTMOC(HEPHOTO BO3IyXa..

1.4. MHOro3apsiHbIiA HOH
3aBHCHMOCTh CIIEKTpa MHOTO3apsIHOTO HOHa OT ero 3apsaa. CrmocoOwsl 00pa3oBaHUS
MHOTO3apsTHBIX HOHOB. [IpoGiema co3gaHust peHTTeHOBCKOTO JIa3epa..

2. Buowi amomos u monexyn

2.1. PunGeproBckuii aTom

3aBUCUMOCTh DHEPTUU DJIEKTPOHA B PUAOCPrOBCKOM aTOME OT IJIABHOTO KBAaHTOBOTO YHCIIA.
[Tonyyenne u wuaeHTUUKAMSA PUAOSPrOBCKUX aTOMOB. TOYHBIE H3MEpPEHHS C I[OMOUIbIO
pundeproekux aroMoB. [Ipobiiema peTMKTOBOTO H3ITydeHUS. .

2.2. DKxcuMepHas MoJIeKyJa
CtpykTypa SKCHUMEpHOM MoyeKkyabl. MexaHn3mbl 0Opa3oBaHMs 3KCHUMEPHBIX MOJIEKYIL.
OKCHMEpHBIE Ja3€PBI..

2.3. Knacrepsl 1 K1acTepHble HOHbI
Crpykrypa kiacrepoB. Marundeckue yuciaa. CrnocoObl MONy4EHHUS! KIACTEPOB U KIIACTEPHBIX
nmydkoB. OOpa3oBaHUE KJIACTEPOB ra30JMHAMUYECKOM COTLJIE. .

3. yeﬂepodele HAHOCmMpYKmypbl. d)V]ZJZeDeHbl u ZDCZd)eH

3.1. ®ynnepeHsl

Hcrtopus otkpeitus ¢ymiepenoB. Ctpykrypa ¢yuiepeHoB. [lonyuenue ¢yniaepeHoB B miasme
JyTOBOTO paszpsiia ¢ rpaduTOBBIMU 3JIeKTpoaaMu. DkcTpakuus ¢ymuiepeHoB merogomM SOXLET.
Paznenenue QyniepeHOB METOAOM KUAKOCTHON XpoMaTorpagu..

3.2. I'pacen

Hctopus otkpeitust rpadena. Ctpykrypa rpadena. CtpykrypHbie aedextsl rpadena. Metoms
nonydeHuss TpadeHa. Tepmuueckoe BOCCTaHOBIEHHE OKcuaa rpadena. I[lepkomsmmoHHas
MPOBOAMMOCTh W HETUHEHHBIE DICKTPUUYECKUE XaPAKTEPUCTHKUA YACTHYHO BOCCTAHOBICHHOTO
okcuga rpadena..



4. YZJZQDOOHble HarHoCmpyKmypbwl. VZﬂel?OaHble HaHOWlDV5Ku

4.1. Yrnepoansle HAHOTPYOKH

Ucropust otkpeiTus yriaepoaubix HanoTpyook (YHT). Crpykrypa YHT. OpnHocnoitHbie u
mHorocnoitaele YHT. Xwupansnocts. Omuccuonnsie cpoiictBa YHT. CopOruonHble cBoOicTBa
YHT. IlonumepHble HaHOKOMIO3UTHI ¢ mnpucaakod YHT. IlepkonsinuoHHass MPOBOAUMOCTb.
Ycunenne curuana KOMOMHAIIMOHHOTO paccesHus B nmpucyrcreun YHT..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. 1. AToMHast cucTemMa €IUHHUII.
. KoMIuieKcHBIH HOH.
. OTpunaTeabHbIi HOH.
. MHoro3apsiaHbIil HOH.
. PunGeproBckuii aTom.
. DKCUMepHas MoJIeKya.
. Kitacrepsl 1 knacrepHble HOHBI
. YrnepoaHbie HAHOCTPYKTYPHI.

0 O\ L AW

3.4. Tembl 12a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

Ipynnoevie koncyromayuu no paszoeiam oucyuniunvl (1°'K)

OO6cyxeHre maTepuaioB Mo keiicam pasaena "KommiekcHblil HoH"

OO6cyxeHne MaTepuanos 1o Keiicam pazaena "Punbdeprosckuii atom"”

OO6cyxeHre MaTepuanoB Mo Keiicam pasaena "YriepoiHble HAHOCTPYKTYPHI”
OOcyxneHne MarepuasioB 1O Keiicam pasgena "YriaepoaHble HAHOCTPYKTYpBI:
yTJIepOJHbIE HAHOTPYOKH"

el N

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



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

3ammaHupOBaHHBIC PE3YAbTAThI O0YUICHUS MO TUCITUTUTHHE
(B COOTBETCTBHH C pazjaesioM 1)

Konrl
WHJIUKATOPOB

Howmep paznena
JTUCIUTIINHEI (B

COOTBETCTBUH C
m.3.1)

1] 2] 3] 4

O1neHOYHOE CPEACTBO
(THII 1 HAUMEHOBAHUE)

3HATh:

OCHOBHBIE COOTHOIICHHUSI aTOMHOM (PM3UKU B AaTOMHOM
CUCTEME EAVHMII

WJ1-4nk-1

[Ipoepounas pabota/Yriepoansie
HAHOCTPYKTYpBIL: yiuiepeHs! u rpaden. Yacts 1

[IpoBepounas pabota/YriepoaHsie
HAHOCTPYKTYpbI: (pymnnepens! u rpaden. Yacts 2

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

[IpoBepounas pabota/YriepoaHsie
HaHOCTPYKTYpHI: (pynsepensl u rpageH. Yacts 4

OCHOBHBIE (pU3MUECKUE CBOMCTBA COBPEMEHHBIX OOBEKTOB
aTOMHOHN (U3UKU

NJ1-4nk-1

[TpoBepounas pabora/YriepoaHbie
HAHOCTPYKTYPBI: YIJIEPOIHbIE HAHOTPYOKH.
Yacts 1

IIpoBepounas pabota/YriepoaHsle
HAHOCTPYKTYPBI: YTIIEpOIHbIE HAHOTPYOKH.
Yacrs 2

[IpoBepounas pabora/YrnepoHbie
HAHOCTPYKTYPBbI: YIJIepOIHbIe HAHOTPYOKH.
Yacts 3

IIpoBepounas pabota/YriepoaHsle
HAHOCTPYKTYPBI: YTIIEpOIHbIC HAHOTPYOKH.
Yacts 4

OCHOBHBIE METO/IbI PETHCTPAIINN COBPEMEHHBIX OOBEKTOB
aTOMHOU (U3UKU

WJ1-4nk-1

[IpoBepounas pabota/Buabl aTOMOB U MOJIEKYJI.
Yacrs 1
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[TpoBepounast pabota/Buabl aTOMOB ¥ MOJIEKYI.
Yactb 2

[TpoBepounast pabota/Buipl aTOMOB ¥ MOJIEKYI.
Yactb 3

[TpoBepounast pabota/Buabl aTOMOB ¥ MOJIEKYI.
Yacte 4

OCHOBHBIE METO/IbI MOJTYYCHHSI COBPEMEHHBIX 00BEKTOB
aTOMHOM (PU3UKHU

WJ1-4nk-1

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

[TpoBepounas pabora/Buasl nonos. Yacts 4

YMmerh:

YCTaHOBUTH, KaKue U3 00BEKTOB aTOMHON (DU3UKU
00pa3yroTcs B JAHHON CHCTEME B PACCMATPUBAEMBbIX
YCIOBHUSAX

NJI-4nk-1

[IpoBepounas pabora/YriepoaHbie
HAHOCTPYKTYPHI: YIJIEPOIHBIC HAHOTPYOKH.
Yacrs 1

[IpoBepounas pabora/YrieponHbie
HaHOCTPYKTYPBbI: YIJIepOIHbIe HAHOTPYOKH.
Yactsp 2

IIpoBepounas pabota/YriepoaHsle
HAHOCTPYKTYPBI: YTIIEPOIHBIE HAHOTPYOKH.
Yacts 3

[IpoBepounas pabora/YrnepoHbie
HaHOCTPYKTYPBbI: YIJIepOIHbIe HAHOTPYOKH.
YacTs 4

c(OpMyIHPOBAThH YCIOBUS pa3pyIIEHUs T€X UM UHBIX
00BEKTOB aTOMHOM (PU3HMKHU B TaHHOM cucTeMe

NJI-4nk-1

[TpoBepounast pabota/Buapl aTOMOB ¥ MOJIEKYII.
Yacts 1

[TpoBepounast pabota/Buabl aTOMOB ¥ MOJIEKYII.
Yacts 2

ITpoBepounas paboTa/Buibl aTOMOB M MOJIEKYJI.
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Yactb 3

[IpoBepounas padbora/Buasl aToOMOB ¥ MOJISKYI.
Yacts 4

HCIOJIb30BaTh ATOMHYIO CUCTEMY €IMHUL] U3MEPEHUHN 1T
peleH s 3a/1a4 0 aTOMHOU (pU3MKe

NJI-4nk-1

[IpoBepounas padora/Buast nonos. Yacts 1
[IpoBepounas pabora/Buasl nonos. Yacts 2
[IpoBepounas pabora/Buasr nonos. Yacts 3

[TpoBepounas pabora/Buasl nonos. Yacts 4

c(opMyIHpOBaTh YCIOBUS (POPMUPOBAHUS TE€X UIH UHBIX
00BEKTOB aTOMHOM (PU3UKH B JTAHHOH CHCTEME

NI-4nk-1

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

[IpoBepounas pabora/YriepoaHsie
HAHOCTPYKTYPHI: Qyiuiepensl u rpaden. YacTs 2

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

[IpoBepounas pabora/YriaepoaHbie
HaHOCTPYKTYpHI: Qyiepensl u rpaden. Yacts 4
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
3 cemecTp

Dopma peanuzanuu: [TucemenHas padora

. Buasr atomoB u mosiekynn. Yacts 1 (IIpoBepounas padora)

. Buner aromoB u monekyin. Yacts 2 (IIpoBepounas padora)

. Buapr atomoB u mosiekynn. Yacts 3 (I[IpoBepounas padora)

. Buner atomoB u monekyin. Yacts 4 (IIpoBepounas padora)

. Buapt nonos. Yacts 1 (IIpoBepounas padora)

. Bugsl nonos. Yacts 2 (IIpoBepounas padota)

. Buapl nonos. Yacts 3 (IIpoBepounas padbora)

. Bunel nonos. Yacts 4 (IIpoBepounas pabora)

. YrnepoaHbie HAHOCTPYKTYpHI: yriiepoubie HaHOTpyOku. Yacts 1 (IIpoBepounas pabora)
10. YrneponHbsie HAHOCTPYKTYPHI: yriaepoanbie HaHOTpyOku. Yacts 2 (IIpoBepounas pabora)
11. YrieponHble HAHOCTPYKTYpPHI: yraepoansie HaHOTPYOKU. Yacts 3 (IIpoBepounas paboTa)
12. YrneponHsie HAHOCTPYKTYPHI: yriaepoaHbie HaHOTpyOku. Yacts 4 (IIpoBepounas padora)
13. Yrneponnble HaHOCTPYKTYpHL: pymepensl u rpaden. Yacts 1 (IpoBepounas padora)

14. Yrneponnsie HAaHOCTPYKTYpHI: pymepens! u rpaden. Yacts 2 (IIpoBepounas pabdora)

15. Yrneponnble HaHOCTPYKTYpHI: pymnepens! u rpaden. Yacts 3 (IlpoBepounas pabora)

16. YrieponHbeie HAHOCTPYKTYpHI: pymuiepens u rpaden. Yacts 4 ([IpoBepounas padora)

O 00 1 N DN K W —

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 10 AMCHMUILJIMHE

Oxsamen (Cemecmp Ne3)
Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynento HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYEHUE JUCHUIIJINHbI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. CmupnoB, b. M. ®u3uka c1aboMOHN30BaHHOTO Ta3a B 3aJa4ax ¢ PEIICHUsIMH : yueOHoe rmocodue
Ui GU3NYecKuX crenuanbHocTei By30B / b. M. CMupHOB . — 2-e u3n., nepepad . — M. : Hayka,
1978 .- 416 c.;

2. Enenxuii, A. B. Dx30Tndeckne o0beKThl aTOMHOM (pr3ukH : yueOHOE ocoOue 1Mo HarpaBJIeHUIO
"Snepnast sHepreTuka u remwnopusuka” / A. B. Eneukuit, Han. uccnen. yu-t "MOU" . — M. : U3n-
B0 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. 4. Menbnukos, JI. . TpaxtenOepr- "Cunres, crpoenue u cBoiictsa metaint", M3natenscTBo:
"Texnocdepa", Mocksa, 2016 - (622 c.)

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

13



5.2 JInueH3MoHHOe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office;

2. Windows;

3. Acrobat Reader.

5.3 UuTepHeT-pecypcsl, BKJAOYast NpodeccHOHATbHBIE 0a3blI IaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKA OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

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

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

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

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

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

11. IopTaa oTKPHITHIX JaHHBIX Poccuiickoit dexepamuu - https://data.gov.ru

12. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONUANbHON 3amuThl PO -
https://rosmintrud.ru/opendata

13. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
connajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

14. ba3a oTKPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru

15. DnexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMU" -
https://www.polpred.com

16. HaumoHaIbHbIIi NOPTAJ OHJIAIH 00y4ueHns1 «OTKpbITOE 06pa3oBanue» - https://openedu.ru
17. OTkpbiTas ynuBepcuterckas nHgpopmaunonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

18. Opunmanbubiii caiit MUHMCTEPCTBA HAYKH U BbIcLero odopasosanusi Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

19. Opunnanbusiii caiit @eepanabHOil cJy:KObI 10 HA130pY B cepe 00pPa30BaHUSA U HAYKH -
https://obrnadzor

20. ®enepanabHblii moptasu "Poccuiickoe o6pazoBanue’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenue
HaMMeHOBaHHe
VY4eOHble ayIUTOPHH A-110, CTOJI MIPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
TUTSL TIPOBEICHUS BrraucnmrensHas CTYJI, IOCKa MHTEPAaKTUBHAs, KOMIIBIOTEpHAs
JIEKIIMOHHBIX 3aHATUH U naboparopus CeThb C BBIXOJIOM B MIHTEepHET,
TEKYIIETO KOHTPOJIS MYJIBTHMEIMHHBIN TPOEKTOP, YKa3Ka JiazepHas,

MHOTO()YHKITMOHAJIBHBIN IIEHTp, CEPBE,
KOMIIBIOTEP MEPCOHATIBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOT'O 000PYAOBaHUS

VY4eOHble aynuTopun A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
JUI IPOBEJICHUS BoruncnurensHas CTYJ, 1OCKa MHTEPAKTUBHAs, KOMIIbIOTEPHAs
MPaKTUYECKUX 3aHATUH, naboparopust ceTh C BbIXOJI0M B MIHTEpHET,
KP u KII MyJIbTUMEAUNHBIN IPOEKTOP, YKA3Ka Ja3epHasd,
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Y4eOHble ay1uTOpun

MHOTO(YHKITMUOHATILHBIN IIEHTP, CEpBEp,
KOMIIBIOTEP MEePCOHATIBHBIN, IPUHTEDP, HAOOPHI

ITomentenus mis

JIEMOHCTPAIIMOHHOTO 000PYIOBAHHUS
A-110, CTOJI TIPENOIaBaTEelIs, CTOJI KOMITBIOTEPHBIH,
JUTSL IPOBEICHUS BrruncnurenpHas CTYJ, TOCKa MHTEPAKTUBHAsS, KOMIIBIOTEPHAS
MIPOMEKYTOUHON nabopaTopus CeTh C BbIX0JI0OM B IHTEpHET,
arrecTranuu MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,
MHOTO()YHKIIMOHAJIbHBIN IIEHTP, CEPBEP,
KOMITBIOTEP MEPCOHATBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000Dy TI0BaHMS
ITomemenus s A-110, CTOJI IIPENOAABATEIISA, CTOJI KOMIIBIOTEPHBIH,
CaMOCTOATENLHOM BrruncinurenasHas CTyJI, IOCKa HHTEPAKTUBHAS, KOMITbIOTEpHAS
paboThI naboparopus CeTh C BBIXOJ0M B IHTEpHET,
MYJIbTUMEIMHHBIA TPOSKTOP, YKa3Ka Jla3epHas,
MHOTO( YHKITMOHATILHBIN IICHTP, CEpBEp,
KOMITHIOTEP MEPCOHATBHBIN, PUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBAHMS
[Tomewmenus nist A-208, Kpeciio pabouee, pabouee MECTO COTPYIHUKA,
KOHCYJIbTUPOBAHUS [IpenogaBaTenbckast

A-025, KnamoBka

CTOJ, Kad ISl TOKYMEHTOB, KOMIIBIOTEPHAS
CeThb C BBIXOJ0M B MIHTEpHET, KOJIOHKH,

XpaHCHUs
o0opynoBaHus U

1a00paToOpHOTO
o0opynoBaHus

y4eOHOr0 MHBEHTapPsI

KOMITIBIOTEP MEPCOHAIBHBIN, IPUHTEP
cTeIuIax, 000py10BaHKE CIIELUAIN3UPOBAHHOE
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

CoBpeMeHHbIE 00BEKThI aTOMHON (PU3UKU

(Ha3BaHME AUCIUILINHBI)
3 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUSITHII TEKYII[Er0 KOHTPOJISA YCIeBAeMOCTH O AUCIHUILIHHE:
KM-1 Bugst nonos. Yacts 1 (IlpoBepounas padota)

KM-2 Bwugasr nonos. Yacts 2 (IIpoBepounas padora)

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

KM-4  Bupasr nonos. Yacts 4 (IIpoBepounas padora)

KM-5 Buzst atomoB u monekyi. Yacts 1 (IlpoBepounas pabota)

KM-6 Buzast atomoB u monekyi. Yacts 2 (IIpoBepounas pabora)

KM-7 Bugasl atomoB u monekyil. Yacts 3 (IIpoBepounas pabora)

KM-8 Buast atomoB u monekyi. Yacts 4 (IIpoBepounas pabora)

KM-9  Vraeponusie HaHOCTPYKTYpHI: (hysuiepens! u rpaden. Yacts 1 (IIpoBepounas pabota)
KM-  VYraepomusie HaHOCTPYKTYpHI: (hyiuiepens! u rpaden. Yacts 2 (IIpoBepounas pabdora)

10

KM-  VYraepomusie HAaHOCTPYKTYpHI: (hyiutepensl u rpaden. Yacts 3 (IIpoBepounas pabora)

11

KM-  VYraeponmusie HAaHOCTPYKTYpHI: (hysuiepens! u rpadeH. Yacts 4 (IIpoBepounas pabora)

12

KM-  VraepoaHble HAHOCTPYKTYpHI: yriaepoaHsle HaHOTpyOku. YacTs 1 (IIpoBepounas pabora)
13

KM-  VraepoaHble HAHOCTPYKTYpHI: yriaepoaHsle HaHOTpyOKku. Yacts 2 (IIpoBepounas paboTta)
14

KM-  Vraepoanble HAHOCTPYKTYpHI: yriaepoaHsle HaHOTpyOKku. Yacts 3 (IIpoBepounas paboTta)
15

KM-  VraepoaHble HAHOCTPYKTYpHI: yriepoaHble HaHOTpyOku. YacTs 4 (IIpoBepounas pabora)
16

Bujx npomexxyTo4HOI aTTecTaliMy — JK3aMEH.

Man | K| K| K| K|K|K|K|K|K|K|K|K|K|K|K|K
ekc MI M| M| M| M| M| MI M| M| M| M| M| M| M|M| M
Ho Pasen KM|-1|-2|-3|-4|-5|-6|-7|-8]-9]| -] - - - - - -
Mep : 1011|1213 |14 |15 |16
pasn | MM Hen 4 |4 [ 4| 48| 8|8 |8 |12]12(12]12|16]16|16] 16
[JIMHBI
ena enst
KM
1 | Buns! noHos
ATtoMmHasg
1.1 | cucrema + |+ |+ | +
EIIMHULL
12 I§0MnneKCHLI N I R
W MOH
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1.3

OTtpunarensH
bIl MOH

14

MHoro3apsnH
BIM MOH

Bunwl atomos
Y MOJICKYJT

2.1

Punbeprosck
UH aTOM

2.2

OKcumepHas
MOJIeKyJIa

2.3

Kitacrepsl u
KJIaCTEpHBbIE
HMOHBI

Yraeponnsie
HAHOCTPYKTY

PBI:
byniepeHsl u

rpadeH

3.1

QysepeHsl

3.2

I'paden

YraeponHsie
HAaHOCTPYKTY
phL:
YIJIEPOJIHbIE
HAaHOTPYOKHU

4.1

Yraeponnsie
HaHOTPYOKH

Bec KM, %:
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