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1. HEJIU U 3AJJAYN JUCIHUTTJTINHBI
esin ocBOCHUA TUCHUILIHHBI (MOTYJIfA):

HGHBIO OCBOCHUA NJUCHUIIJINHBI ABJISICTCA:

co3ath QyHAaMEHTaIbHYI0 0a3y 3HAHUI U HABBIKOB /715 OoJiee yriayOIeHHOTO MPOBEACHHUS
JKCIIEPUMEHTAIBHBIX UCCIEAOBAHUN MTPU PEIICHUHU MPAKTUYECKUX 3a/1a4.

3agaun:

3aiayaMy OCBOCHHMSI TUCIUTUIMHBI SBJISIOTCS:

» OOyueHHe METO/IaM aHaIu3a U OOBSICHEHUST HAOII0JaeMbIX B TJAOOPATOPHOM
MpaKTUKyMe (PU3NYECKUX SBJICHUM;

» O0yuenue pabote c mpubopamu U 000py0BaHUEM (HU3UIECKOH JTabOpaTOPHH, C
COBPEMEHHOM M3MEPUTEIBLHOM anmnaparypoi;

* OcBOEHHE PA3TUYHBIX METOJUK (PU3NYECKUX U3MEPEHUH U SKCIIEPUMEHTOB;

* [IpuBUTH HaBBIKM 3KCIEPUMEHTAIILHOTO HCCIEA0BaHUS (PU3NUECKUX SBJICHUM U
IIPOLIECCOB;

* OcBoenue npoiecca 00pabOTKU HKCIIEPUMEHTAIbHBIX TaHHBIX, OLIEHUBAHUS
MOPSAIKU U3Y4aeMbIX BEJIMYHH, ONPEACTICHINE TOYHOCTH | JJOCTOBEPHOCTH MOTYUYEHHBIX
pe3yNIbTaTOB;

* O0yueHrue OCHOBHBIM IIPUHITUIIAM aBTOMATH3AI[UU i KOMITBIOTEPU3ALINU
(U3HYECKOTO 3KCIICPUMEHTA, IMPOIECcCOB cOopa u 00paboTKH Guznyecko nHpopMammm;

* [IpuBUTH HaBBIKK ODOPMIICHUS PE3yIHTATOB YKCIIEPUMEHTA U COCTABJICHHUS
OTYETHOW JJOKYMEHTAIUH;

* 3yueHne OCHOBHBIX 3JICMCHTOB TEXHUKH 0€30MaCHOCTH TPH IPOBEIACHUH
IKCIIEPUMEHTAIBHBIX HCCIICTOBAHUM.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Huxn (paznen) OIl: B1.0O
TpeOoBanus Kk npeABapUTENbHON MOATOTOBKE 00y4al01erocs:

ATomHas pusmka

Pu3nuecKuil IPAKTUKYM 10 MEXaHUKE

dusnuecKuil NpakTUKYM MO MOJEKYISpHON (pu3nKe
Pu3HUeCKU IPAKTUKYM 110 JJIEKTPUYECTBY U MArHETU3MY
Pu3nUeCcKUil IPAKTUKYM 110 ONTHUKE

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX OCBOEHHE TAHHOW JUCIHIIJIMHBI
(MoayJis) He00X0AMMO KaK MpealecTBYOIIEee:

®du3uka aTOMHOTO sgApa 1 3JIEMCHTAPHBIX YaCTUIL

dusnuecKuil MpakTUKYM MO (PU3UKE ATOMHOTO sIJIpa U 3JI€MEHTapHBIX YaCTHIL
3. OFBEM JIUCHHUIIVINHBI

Oo1as Tpya0eMKOCTh 3 3ET
Yacos 110 y4eOHOMY IUIaHY 108
B TOM YHCJIE:

AyIUTOPHBIE 3aHITHS 68
CaMOCTOSTENIbHAs paboTa 20

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTIAHUPYEMBIMMU PE3YJIIbTATAMHU OCBOEHUSA
OBPA3OBATEJIBHOM ITPOT'PAMMBI

OIIK-2.1: Onpenenser napaMeTpbl GU3HUECKUX OOBEKTOB, CUCTEM U MPOIIECCOB C
MPUMEHEHUEM U3MEPHUTEILHOTO 000py10BaHUS



OIIK-2.3: O6pabaThIBacT TECOPETUUECKHUE U IKCTICPUMEHTAIIbHBIC JAHHBIC 110 Pe3yJIbTaTaM
HAY4YHOTO Hccie1oBaHusl GU3NUYECKUX 0OBEKTOB, CUCTEM U IIPOIECCOB.

OIIK-2.4: IToaroraBiauBaeT OTYET IO pE3yJIbTaTaM HayYHOT'O UCCIIEI0BAaHUS
[TIK-2.1: IIpoBOAMT 3KCTIEpUMEHTAIbHBIEC UCCIICIOBAHUS C IPUMEHEHUEM Hay4HO-
HCCJIEIOBATENIHLCKOTO 000PYI0BaHUS B COOTBETCTBUU C YTBEPKICHHBIMU METOIMKAMU

VK-1.5: PaccmaTpuBaet u nmpeajiaracT BO3MOKHbIE BAPUAHTHI PEIICHUS TOCTaBICHHOMN
3a/1auu, OIICHUBAas UX JOCTOMHCTBA U HEJIOCTATKU

5. BUJbl KOHTPOJIA

Bunsl KOHTpOJIL B ceMecTpax:

3a4eThI | 5

6. A3BIK IIPEIIOJABAHUA

SI3BIK TIpenoaBaHusi: pyCCKUM.

7. CTPYKTYPA M COAEPKAHUE JUCUUILIMHBI (MOLY.JIS)

Kon HaumeHoBaHue pa3jie/ioB u Bun Cemectp | HacoB | Uctou- | I[Ipumeuan-

3aHAT. TeM 3anatus | / Kypce HHUKH ue

Paznen 1. 1. ATom Bogopoia

1.1 |Artom Bomoponaa. JIP Ne 1, 2. JIab 5 11 JI1.1 J11.2
J1.3

J1.4J12.1
J2.2J12.3

1.2 |CamocrositenbHas pabora 1o |Cp 5 4 JI1.1JI1.2
teme "Atom Bogopoaa” JI1.3

J1.4J12.1
J2.2J12.3

Paznen 2. 2. CiekTpsl aTOMOB.

2.1 [Coektpsr atromos. JIP Ne 1, 2, 3,(JIab 5 17 JI1.1 J11.2
7. J1.3

JI1.4J12.1

JI2.2J12.3

2.2 |CamocrostensHas pabota 10 |Cp 5 4 JI1.1J11.2
teme "CrekTpbl aTOMOB." J1.3

JI1.4J12.1

JI2.2J12.3

Pazmen 3. 3. MonekynspHble
CIICKTPBI.




3.1 |Monexynspusie cnektpsl JIP Ne|Jlab 11 J1.1J11.2
4,5. g3
JI1.4J12.1
J2.2712.3
3.2 |CamocrostenbHas pabora 1o |Cp 4 JIT.1J11.2
teme "AtoM Bogopoja JI1.3
JI1.4J12.1
J2.2712.3
Paznen 4. 4. Duepreruueckue
YPOBHU aTOMOB.
4.1 |DOHeprernueckue ypoBHH aTOMOB. | JIab 18 JI1.1J11.2
JIPNe 1,2, 3,6,8. J1.3
JI1.4J12.1
J2.2712.3
4.2 |CamocrostenpHas pabora 10 |Cp 4 JI1.1J11.2
TeMe "DHEepreTUYecKue YpOBHU J1.3
aTOMOB." J11.4J12.1
J2.2712.3
Paznen 5. 5. Kopmyckymnsipasie u
BOJIHOBBIE CBOICTBA
MHUKPOYACTHI] .
5.1 [Kopmyckynspueie u BodHOBHIE |JIab 11 JIL.1J11.2
CBOMCTBA MUKPOYACTHI] JI1.3
JIP Ne 9, 10. J1.4J12.1
J2.2712.3
5.2 |CamocrosrensHas pabora 1o|Cp 4 J1.1J11.2
TeMe "KopnyckynsipHbie u J1.3
BOJIHOBbIE CBOMCTBA JI1.4J12.1
MHUKpOYaCTHL" 227123
Cnucok 00pa3oBaTe/IbHBIX TEXHOJIOT Wil
1 |BemonHeHne 1a00paTOPHBIX pabOT

MeTobI TpYyIIOBOTO pelIeHus: TBOpUYecKuX 3anad (Meton Jlenshu, metoq 6—6, MeTo
pa3BUBAOIIIEH KOOTEpaIi, MO3TOBOW MITYpM (METOJ] T€Hepalluy Wei), HSTBOPKUHT U T.J.)

8. OIEHOYHBIE MATEPHAJIBI )11 IPOBEJEHUS TEKYIIEN 1
MPOMEXYTOYHOM ATTECTALIUH

8.1. OueHo4YHbIe MAaTePHUAJIBI ISl POBEIEHHUs TEKYIel aTTecTalun

Cwm. [Ipunoxenue 1




8.2. OneHo4HbIe MaTEPHUAJbI JAJIsl IPOBEIEHUS MPOMEKYTOYHOM aTTECTAIMHU
Cwm. [Ipunoxenue 1
8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO

Cwm. ITpunoxenue 1

9. VYYEBHO-METOJNYECKOE 1 HTHOOPMALIMOHHOE OBECITEYEHHE
TACIHATLITAHBI (MOYJIST)

9.1. PexoMenyemast iuTepaTypa

9.1.1. OcHoBHas1 IUTEpaTYypa

HIndgp Jlurepartypa

JI1.1 |CaBenbeB . B., Kypc ¢dusuku. B 3 Tomax. Tom 3. KBanToBas ontuka. ATomHas (hu3uka.
®dwusuka TBepaoro Tena. Gusrka aTOMHOTO s/Ipa U AIeMEHTapHbBIX yacTuil, CaHKT-
[TerepOypr: Jlans, 2024, ISBN: 978-5-507-47404-2,

URL.: https://e.lanbook.com/book/367055

JI1.2 |CaBenbes . B., Kypc ¢dusuku. B 3 tomax. Tom 3. KBanToBas ontuka. ATomHas (hu3uka.
®dwusuka TBepaoro Tena. Gu3rka aTOMHOTO sS/Ipa U AIEMEHTapHbBIX YacThil, CaHKT-
[TerepOypr: Jlans, 2023, ISBN: 978-5-507-46177-6,

URL.: https://e.lanbook.com/book/302249

JI1.3 |CagenbeB U. B., KBantoBas ontuka. AtomHas pusuka. Gusuka tBepaoro tena. Ousnka
aTOMHOTO siipa U AyeMeHTapHbIX yactull, Cankt-IletepOypr: Jlans, 2021, ISBN: 978-5-
8114-1211-2,

URL.: https://e.lanbook.com/book/167873

JI1.4 |Mnonbckwuii D. B., ATomHas ¢usuka, Mocksa, Jlenunrpan: I'ocynrapcTBeHHOE
M3/1aTeNIbCTBO TEXHUKO-TEOPETHUYECKOM utepatypsl, 1949, ISBN: 978-5-4458-4573-7,
URL.: https://biblioclub.ru/index.php?page=book&id=213904

9.1.2. lonoJiHUTe/ILHASA JINTEPATypa

HIndp Jlureparypa

JI2.1 |llyknoB, YueOHO-METOIUYECKUM KOMIUIEKC o aucturinHe "Oomas dusuka. dusuka
aTOMOB M aTOMHBIX siBieHuit", TBepn, 2012, ISBN: ,
URL.: http://texts.lib.tversu.ru/texts2/04329umk.pdf

JI2.2 | llyknoB, Yu4eOHO-METOIUYECKUA KOMIUIEKC Mo quciuiuinHe "O0mmi hu3ndeckuii
npakTukyMm. @u3nKa aTOMOB U aTOMHBIX SIBJE€HUM [ PU3KKa aTOMHOTO sipa v yacTuil]",
Tseps, 2012, ISBN: ,

URL.: http://texts.lib.tversu.ru/texts2/04281umk.pdf

JI2.3 | llyknoB, Yu4eOHO-METOINYECKUA KOMIUIEKC o quciuiuinHe "O0mmi hu3ndeckuii
npakTukyM. Ou3nka aToMOB U aTOMHBIX siBNeHui", TBeps, 2012, ISBN: ,
URL.: http://texts.lib.tversu.ru/texts2/04280umk.pdf

9.3.1 IlepevyeHb MPOrpaMMHOI0 o0ecreYeHust

1 | Kaspersky Endpoint Security 10 ams Windows

2 Adobe Acrobat Reader

3 OpenOffice

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

Ayaur-1 OobopynoBanue

3-214 KOMIUIEKT y4eOHOI Mebenu, MPUHTEP, KOMITbIOTEPHI, YCTAHOBKA IS U3YUYEHUS
aHaJIM3a CBOMCTB MAaTEPUAJIOB C ITOMOIIBIO CIIMHTHIUIAIIMOHHOTO CYETYHKA, YCTAHOBKA




11. METOAUYECKHUE MATEPHUAJIBI VI OBYYAIOIIIUXCA 11O OCBOEHUIO

JTACIATITAHBI

JIaboparopHblie pabOThI IO KypcaM «(HU3UUECKHid TPAKTUKYM 110 aTOMHOM (PU3UKE»

1. M3ydenue criekTpa aroma Bogopoaa. OnpeaeieHue nocTosHuol Punoepra.

2. 3yueHue siBIICHUS CAMOIIOTJIONICHUS CIICKTPATbHBIX JIMHUAN

3. OnpeaeneHue YHEPTUU JUCCOLUAIIMN MOJIEKYJ Hoaa.

4. OnbiTel @panka u ['epia.

5. ®oroaddexr.

— METOAMYECKHE YKA3aHUS K BBIITOJHEHUIO U 0hopMIIEHHUIO 1a00paTOPHBIX PadoT.

B xone BeimonHeHHs 00111eT0 (PU3HUYECKOTO MPAKTUKYMA CIIeyeT PYKOBOJACTBOBATHCS
CJIEIYIOIIMMH MTPaBUIIAMH, TIPEIUCHIBAIOIIUMU €IUHYIO (hOpMYy 0(DOPMIICHUSI OTYETOB

CTYJICHTaMH U MOPSIOK BBIMOJHEHUS UMU JIA00PATOPHBIX padOT. DTHU MpaBUiia pacpoOCTPAHSIIOTCS

pu paboTe CTYACHTOB B JIA0OPATOPUH.

Tax, mopsI0K BBITIOTHEHHS TAOOPATOPHBIX PpabOT BKITIOYAET B Ce0s CIEAYIOIINE TyHKTHI:

1. Peructpanus u noiydeHue yueOHOro 3ajanus (IIpernojaBaress).

2. O3HaKOMJIEHHE C OCHOBaMH TE€OPUHU UCCIIEAYEMOTrO sIBJIICHUS (OIHUCaHNE
J1a00paTOpHOM pabOThI M pEKOMEHTyeMasl JINTEPaTypa).

3. N3ydeHue sKkCepuMEeHTAIBHON YCTaHOBKHU, TIPaBUII pabOTHI ¢ TPUOOpamMu, IIPABUI
TEXHUKH 0€30IIaCHOCTH Ha pabodeM MecTe (MHKEHep J1abopaTopun).

4. 3ydeHwne mopsiiKa BRIMTOJHECHHS PaOOTHI (ITPEItoaBaTellb).

5. [onyuenue gormycka K BBIOJHEHUIO pab0ThI (KOHTPOJIbHBIE BONPOCH! [Ipunosxenus
1) (mpenoaBarens).

6. BeimonHeHne H3MepeHni WK 3aJaHus | IPOBEPKA HA «Pa3yMHOCTh) IMOTYICHHBIX
pe3yJIbTaTOB.

7. I[IpoBepka pacueToB U COTIACOBAHUE PE3YJIbTATOB C MPEIIOIaBaTEIIEM.

8. Odopmienue paboThl (MIUCHMEHHBIN OTUET) B OTJICABLHOMN TETPaau UM IBOMHOM
TEeTPaJHOM JIMCTe OyMaru B KJIETOYKY I10 yCTaHOBJIEHHOU (popme.

9. «Cnava» mabopaTopHOU pabOTHI IPEMOAABATEIIO.

10. OuenuBanue. 1-ast OIlEHKA - SKCIIEPUMEHTAIbHAS YacTh paOOTHI, 2-ast —
TeOpeTHUecKas 4acTh pabOTHl U ee 0OPOpMIICHUE WITH OOIIHIT 3a4eT.

[TucbMEeHHBIM OTYET O IPOJIeTaHHOM JTaOopaTOpPHON paboTe JOKEH COJIEPKATh:
. Peructpanmonsslii Homep u Ha3BaHUE PaOOTHI.
. lenb paboTHI.
. [Tpubops! u 060pya0BaHUE.
. Kpatkas Teopus (ocHoBHast popmyna, 3aKOH U T.J1.).
. Cxema (puc.) SKCIIEpUMEHTaIbHOM YCTAHOBKH (C KPATKUMHU MOSICHEHUSIMHU ).
. PesynbTarel usmepenuit (Tabnuia, rpaduk u T.10.).
. Beruncnenus (uudpoBas moacTaHoOBKA).
. Pacuer morpemHocTH.

9. BeiBoj (C 3aMUChIO HaMIEHHOTO 3HAUYCHUS (DU3HUECKON BEIMYUHBI C YKa3aHUEM
MOTPEUIHOCTH).

— TpeOOBaHUA K PEUTHHT-KOHTpOI0. B TeueHue cemecTpa ABa pasza (Ha MOTYIbHBIX
HEJIeNsAX ) He0OXOUMO:

- cJIaTh MPEMNO/IaBaTENI0 PEIICHHS] JOMAITHUX 3a/1a4, MOJYIeHHBIX U3 YKa3aHHBIX
COOpPHHUKOB 3aj1a4,

- OTBETUTH Ha BOMPOCHL [Iprmep BompocoB:

1. CriekTpbl HCIyCKaHUs U TOTIIONMIEeHUs. YTo Jaia CHeKTPOCKOMUS Al Pa3BUTHS
KBAaHTOBOW TEOPHUU.

2. BopoBckas Teopust aroMa BOJ0pO/ia — MEPBBIA B UCTOPUU (DU3UKH BapUAHT
KBAaHTOBOW TEOPHUU.

3. KBantoBanue kosie0aHuil ¥ BpalleHUH BYXaTOMHBIX MOJIEKYII.

4. @akTopbl, MPUBOAAIIUE K YITUPEHUIO CTIEKTPATBHBIX TUHUM.

5. 1o maHHBIM OMBITA HAMIWUTE ATUHY BOJHBI CBETA, KOTOPYIO U3Ty4YaeT KPUIITOH,
nepexo/is U3 BO30YKIEHHOTO COCTOSHUSI B OCHOBHOE.

6. [To criekTpy MOJIEKYISIPHOTO H0/1a HATH SHEPTHUIO €ro AUCCOIUAITHH.

01O N KW —



7. Kakue 3a1aun pelieHbl IPH UCIIOJIb30BaHUHU B CIICKTPOMETPAX CKPEIICHHOM
JCTIepCUm?



