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1. HEJIM U 3AJIAYU JUCIHHUTIJINHBI
Hean ocBoOeHNs AUCHUNIIMHBI (MOIYJISA):

]_[CJ'IBI-O OCBOCHUS JUCHUIIIINHBI ABJIACTCA:

co3zaTth pyHIaMEHTaIbHYIO 0a3y 3HAaHUN U HABBIKOB Ui O0Jiee yriyOJIeHHOTO MPOBEACHUS
IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUIN NIPU PEIICHUM MPAKTUICCKUX 3a/1a4.

3amaun:

3amayamMu OCBOCHHUS TUCITUTUINHBI SIBIISTFOTCS:

* O0y4eHure MeTo1aM aHajIu3a U OOBSICHEHUST HAOJI0IaeMbIX B J1a00OPaTOPHOM
MPAKTUKyMe (PU3NICCKUX SBIICHUH;

* OOyuenue pabote ¢ mpubopaMu U obopyaoBaHueM pu3ndeckoii JabopaTropuu, ¢
COBPEMEHHOM U3MEPUTENILHON alapaTypoi;

* OcBOGHHE PA3IUYHBIX METOJAUK (PU3NYCCKUX U3MEPEHUH U SKCIIEPUMEHTOB;

* [IpuBUTH HABBIKU SKCIIEPUMEHTAIBHOTO UCCIICOBAHUS (PHU3UUECKUX SIBICHHUN U
MIPOIIECCOB;

* OcBoenue npoliecca 00pabOTKH IKCTIEPUMEHTANIbHBIX JIAHHBIX, OLICHUBAHUS
MOPSAKY U3Y9aeMbIX BEJIMUMH, ONPEACTICHHE TOYHOCTH U JIOCTOBEPHOCTH IOTYYEHHBIX
pe3yIbTaTOB;

* O0y4eHHE OCHOBHBIM IPHHIIAIIAM aBTOMATU3AIIUN U KOMITBIOTEPH3AINN
(hU3UYECKOTO IKCIIEPUMEHTA, IPOIIECCOB cOopa u 00paboTku pusnyeckor nHGopmauu;

* [IpuBHUTH HaBBIKK OPOPMIICHUS PE3YJIBTATOB DKCIICPUMEHTA U COCTABJICHHUS
OTYETHON JOKYMEHTALIUY;

* M3ydyeHne OCHOBHBIX 3JICMEHTOB TEXHUKU 0€30MACHOCTH MPU POBEICHUH
AKCIEPUMEHTAIBHBIX UCCIICIOBAHUN.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII
[ukn (paznen) OIl: B1.0O
TpeGoBanus k npeaBapuTeIbHOI MOATOTOBKE 00y4alOIIerocs:

AToMHas pu3nKa

Pu3nUecKuil TPAKTUKYM 10 MEXAHUKE

®uznyeckuil NPaKTUKYM MO MOJIEKYJISIPHON (U3HKe
®u3NYEeCKU NIPAKTUKYM 110 JIEKTPUUYECTBY U MarHETU3MY
®u3NYEeCKU IPAKTUKYM IO ONTHKE

JucuuminHbl (MOAYJ/IH) U PAKTHKH, VIS KOTOPBIX 0CBOEHHUE TAHHOMN JMCIHUIIIHHbI
(Moay./1s1) He00X0AMMO KAK NpealecTByIoIee:

®du3nka aTOMHOTO AApa v 3JICMCHTAPHBIX YaCTHI

du3ndecKuit MPaKTUKYM 10 (GU3UKE aTOMHOTO SIAPa U AIEMEHTAPHBIX YaCTHUII
3. OFBbEM IUCIUAIIIMHBI

O061as TPYA0EMKOCTD 33ET
YacoB 1o yueOHOMY TUIaHY 108
B TOM 4HcCJIe:

ayJIMTOPHBIC 3AHITHUS 68
camMoCTosITelIbHasl paboTa 20

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHMUS 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

OIIK-2.1: Onpenensier napameTpsl (PU3NUECKUX 0O0BEKTOB, CUCTEM U MPOLIECCOB C
MIPUMEHEHUEM U3MEPUTENILHOTO 000pYy10BaHUS



OIIK-2.3: O6pabaThIBaeT TEOPETHUECKUE U IKCIIEPUMEHTANIbHBIC JaHHBIE IO PE3yJIbTaTaM
HAYYHOT'O MCCIIE0BAHUS (PU3NIECKUX OOBEKTOB, CUCTEM H ITPOIIECCOB.

OIIK-2.4: [ToaroTaBauBaeT OTYET O pe3yabTaTaM HAYYHOTO UCCIICAOBAHUS
[TK-2.1: ITpoBOAMT SKCIIEPUMEHTAIbHBIE UCCIIEOBAHUS C IPUMEHEHUEM Hay4YHO-
HCCIIEI0BATENBCKOI0 000PY/I0BaHNUsl B COOTBETCTBUU C YTBEPKACHHBIMU METOANKAMU

VK-1.5: PaccMatpuBaeT u npejjaracT BO3MOKHbIE BAPUAHTBI PEIICHUS TOCTaBICHHOU
3aJla4yM, OILICHUBAs UX JOCTOMHCTBA U HEJIOCTATKU

5. BUJAbI KOHTPOJIA

BI/II[BI KOHTPOJIA B CEMECTpax:

3a4€Thl | 5

6. SI3BIK IIPEIIOJJABAHUA

SI3BIK MIpenogaBaHusi: pyCCKUM.

7. CTPYKTYPA ¥ COAEP)KAHUE JUCHUILIMHBI (MOYJIS)

Kon HaumeHoBaHuUe pa3iesioB U Bup Cemectp | HacoB | Uctou- | [Ipumeuan-

3aHAT. TeM 3ansatua | / Kype HUKH ue

Pazgen 1. 1. Atom Bogopoia

1.1 |Atom Bomopona. JIP Ne 1, 2. JIab ) 11 JI1.1JI1.2
J1.3

JI1.4J12.1
J2.2J12.3

1.2 |CamocrosrensHas pabora mo|Cp 5 4 JI.1J11.2
teme "ATtom Bosopoaa” J1.3

JI1.4J712.1
J12.2J12.3

Paznen 2. 2. CiexTpbl aTOMOB.

2.1 |Cnektpsi aromoB. JIP Ne1,2, 3,7.|J1ab 5 17 JIT.1 JI1.2
JI1.3

JI1.4J12.1
J2.2J12.3

2.2 |CamocrosrenbHas pabora 1o|Cp 5 4 JI1.1JI1.2
teme "CrnekTpsl aToMOB." J1.3

JI1.4J12.1
J12.2J12.3

Pazmen 3. 3. MonekynsipHbie
CIEKTPBHI.




3.1 | Monexymnspubie criekTpbl JIP Ne 4, | JTab 11 JI1.1J11.2
5. J1.3
JI1.4J12.1
JI2.2J12.3
3.2 |CamocrostensHas pabora 10 |Cp 4 JI1.1J11.2
teme "ATtoMm Bosopoaa” J1.3
JI1.4J12.1
JI2.2J12.3
Pasnen 4. 4. Dnepreruueckue
YPOBHH aTOMOB.
4.1 |DHepreTHuecKue ypoBHH aTOMOB. | JIa0 18 J.1JI11.2
JPNel,2,3,6,8. J1.3
JI1.4J12.1
JI2.2J12.3
4.2 |[CamocrositenbHass pabora 1o |Cp 4 JIT.1J11.2
TeMe "DHepreTuyeckue ypOBHHU J1.3
aToMOB." JI1.4J12.1
J2.2J12.3
Paznen 5. 5. Kopnyckynsipabie u
BOJIHOBBIE CBOHCTBaA
MHUKPOYACTHII .
5.1 |Kopnyckynspubsle u BOJHOBBIE | JIab 11 JI.1J11.2
CBOICTBa MUKPOUYACTHI] J1.3
JIP Ne 9, 10. JI1.4J12.1
JI2.2 J12.3
5.2 |CamocrosrensHas pabora 10 |Cp 4 JI1.1J11.2
teMe  "KopnyckynspHele U g3
BOJIHOBBIE CBOIiCTBa JI1.4J12.1
MHUKpOUYacTHUIl" J2.2712.3
Cnucok o0pa3oBaTe/ibHbIX TEXHOJIOTH I
1 |BsimonHeHHE 1a00PaTOPHBIX paboOT

MeTob1 FpyHIOBOTO peleHusl TBOpUeCcKuX 3a1au (meton Jenbdu, meroa 6—6, MmeTox
pa3BHBaroIIel KOoNepauy, MO3roBol MTYpM (METOJ] TeHepaluy Weil), HeTBOPKUHT U T.1.)

8. OHEHOYHBIE MATEPHUAJIbI JI51 IIPOBEJEHUWA TEKYIIEA "
HPOMEXYTOYHOU ATTECTALIUHU

8.1. OneHo4HbIe MaTepHAJIbI IJIs1 IPOBEACHHUA TEKYLIEH ATTeCTAUN

Cwm. I[Ipunoxenue 1




8.2. OneHo4yHbIe MaTepHAJIbI JJIsl IPOBEACHHUA IIPOMEKYTOYHON aTTeCTAUHN
Cwm. I[Ipunoxenue 1
8.3. TpeOoBaHUs K PETHHT-KOHTPOJIIO
Cwm. Ilpunoxenune 1
9. YYHEBHO-METOANYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITVIMHBI (MOYJIA)
9.1. PexomeHnayemasi iuTeparypa

9.1.1. OcHoBHas1 IMTEpaTYpa

Hudp Jlureparypa

JI1.1 |CaBenseB U. B., Kypc ¢husuku. B 3 Tomax. Tom 3. KBanToBas ontuka. ATomHas pu3uka.
®wusuka TBepaoro tena. Gusnka aTOMHOTO s/Ipa U AIEMEHTapHbIX YyacTull, CaHKT-
[TetepOypr: Jlans, 2024, ISBN: 978-5-507-47404-2,

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

JI1.2 [CagenweB U. B., Kypc ¢usuku. B 3 romax. Tom 3. KBantoBas ontuka. AToMHas pu3MKa.
®wusuka TBepaoro tena. Gusnka aTOMHOTO s/Ipa U AIEMEHTapHbIX YyacTull, CaHKT-
[TerepOypr: Jlans, 2023, ISBN: 978-5-507-46177-6,

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

JI1.3 |CaBenbeB . B., KBanToBas ontuka. AtomHas pusuka. dusuka tBepaoro tena. Gusnka
aTOMHOTO si/ipa U 3JeMeHTapHbIX dyactull, Cankr-IlerepOypr: Jlanb, 2021, ISBN: 978-5-
8114-1211-2,

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

JI1.4 |monsckuit 3. B., Aromuas ¢usuka, Mocksa, Jleannarpan: ['ocymapcTBeHHOE
M3JIaTeIbCTBO TEXHUKO-TEOpPeTUUYECKOM uTepatypsl, 1949, ISBN: 978-5-4458-4573-7,
URL.: https://biblioclub.ru/index.php?page=book&id=213904

9.1.2. JlonoJHATEJIbHAS JIATEPATYpPa

HIndp Jluteparypa

JI2.1 [yxnoB, YueOHO-METOIUYECKUI KOMIUIEKC o nuciuiuinbe "O06mas gusuka. dusuka
aTOMOB M aTOMHBIX siBieHmi", TBepn, 2012, ISBN: ,
URL.: http://texts.lib.tversu.ru/texts2/04329umk.pdf

JI2.2 | llyknoB, YueOHO-METOIUYECKUM KOMIUIEKC Mo quciuruinHe "OO0umi husndeckuit
npakTukyMm. Ou3uka aTOMOB ¥ aTOMHBIX siBJIeHU [DU3KMKa aTOMHOTO si/ipa ¥ yacTuil]",
Treps, 2012, ISBN: ,

URL.: http://texts.lib.tversu.ru/texts2/0428lumk.pdf

JI2.3 | llyknoB, YueOHO-METOAUYECKUM KOMIUIEKC Mo quciuruinHe "O0nmi husndeckuit
npakTukyM. Ou3uKa aToMOB M aTOMHEBIX siBieHuit", TBeps, 2012, ISBN:
URL.: http://texts.lib.tversu.ru/texts2/04280umk.pdf

9.3.1 IlepeyeHb NPOrpaMMHOI0 o0ecredeHust

1 | Kaspersky Endpoint Security 10 nias Windows

2 Adobe Acrobat Reader

3  [OpenOffice

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

AyauT- Oobopynosanue

3-214 KOMIUIEKT y4eOHO# MeOenu, MPUHTEP, KOMITbIOTEPHI, YCTAHOBKA IS U3YUEHUS U
aHaJIM3a CBOMCTB MAaTEPUAJIOB C HOMOIBIO CIIMHTUJIISIIIMOHHOIO CUETUYMKA, YCTAHOBKA




11. METOAUYECKHUE MATEPHAJIBI VI OBYYAIOIUXCA 110 OCBOEHHIO

TACIATLITAHBI

JlaboparopHblie pabOTHI 110 Kypcam «(hU3UUECKUl TPAKTUKYM 110 aTOMHOM (pU3uKe»

1. U3yuenue criekTpa aroma Bogopoaa. OnpeaeieHne mocTosHuoi Pundepra.

2. V3y4yeHue siBIEeHUS CaMOIIOTJIOIEHUS CIIEKTPaIbHBIX JTUHUIN

3. OnpenesieHue SHEPrUU JUCCOLMAIIMN MOJIEKYJ Hopa.

4. OnbiTel @panka u ['epua.

5. ®otordexr.

— METOJMYECKHE YKa3aHUS K BBIIIOJIHEHUIO U 0(pOpMIIEHUIO 1a00paTOPHBIX padoT.

B xope BeinonHeHus o0mero Gpu3nyeckoro npakTuKyMa clielyeT pyKOBOJACTBOBATHCS
CJIEYIOIMMU MIPaBUIIaMU, MPEIUCHIBAIOIIMMU €AUHYIO (OopMy O0(hOPMIICHUSI OTYETOB

CTYJEHTaMHU U MOPSAIOK BBIMOJIHEHUS UMU JIA0OPATOPHBIX pabOT. DT MpaBuiia pacIpOCTPaAHSIIOTCS

pu paboTe CTYAICHTOB B JIaOOpaTOPHH.

Tax, NOpsAA0K BBIOJHEHUS JIAOOPATOPHBIX pabOT BKIIIOYAET B ce€0s1 CIIEYIOIINE MTyHKTHI:

1. Peructpanus u nonydeHue yueOHOro 3aaHus (MpenoaBaTesb).

2. O3HaKOMJIEHUE C OCHOBAMHU TEOPUH HCCIEAYEMOTO SIBICHUS (OMKCcaHue
nabopaTopHOi paboThl U PEKOMEHIyeMast TUTepaTypa).

3. M3ydeHue 3KkcriepuMeHTaIbHONW YCTaHOBKH, IPABHII pabOTHI C MPUOOpaMHU, TPABHII
TeXHUKH 0€30MacHOCTH Ha pabodyem MecTe (MHXKEeHep JabopaTopun).

4. 3yuyeHue nopsiika BHITIOIHEHUS pa0OTHI (IIpernoaBaTenp).

5. [lomyuenue nomycka K BBIIOJIHEHUIO paboThl (KOHTPOIIbHBIE BONpock! [Ipuioxkenus
1) (mpenogaBarens).

6. BolnonnHeHne n3MepeHni Wi 3aJaHusl U IPOBEPKa Ha «Pa3yMHOCTh» MOJTYyYEHHBIX
pe3yiabTaToOB.

7. IlpoBepka pacueToB U COTJIaCOBAHUE PE3YJIBTATOB C MIPENOIABATEIIEM.

8. Odopmienue pabOThI (MMCbMEHHBIN OTYET) B OTAENIBbHOM TeTpaau WM JBOMHOM
TETPaHOM JIUCTE OyMaru B KJIETOYKY [0 YCTAaHOBIIEHHOU (opme.

9. «Cnava» nmabopaTopHOH pabOTHI MPENOaaABATEINO.

10. OuenuBanue. 1-as omeHKa - IKCIIEPUMEHTAIbHAS YaCTh pabOThI, 2-as —
TeopeThyeckas yacTb paboThl U ee 0POpMIICHHE WIIHM OOIINI 3a4eT.

[TucbMeHHBIN OTYET O MPO/IETaHHOM J1a00opaTOpHOM paboTe T0JIKEH COEPKaTh:
. Peructpanmonssiii HoMep U Ha3BaHHUE PaOOTHI.
. Lens paboThI.
. [Ipubops! n o6opyaoBaHue.
. Kparkas Teopust (ocHOBHast (hopmynia, 3aKOH U T.11.).
. CxeMa (puc.) SKCIIEpUMEHTAIbHOM YCTAHOBKHU (C KPATKUMH MOSCHEHUSIMHU ).
. Pesynbrarel usmepenunii (Tabauia, rpaguk u T.11.).
. Beruncnenus (uudposasi moJCTaHOBKA).
. Pacuer norpentocty.
. BeIBoJ1 (€ 3amMCBIO HalIEHHOTO 3HAYEeHUS (PU3HUECKOMN BEIMYUHBI C YKa3aHUEM
MOTPEIIHOCTH).

— TpeOoBaHUs K peHTHHT-KOHTpoIto. B TeueHune cemectpa qBa pasza (Ha MOIYJIbHBIX
HEJIENSIX ) He0OXO0UMO:

- cZIaTh MPENoJIaBaTeNI0 PEHICHHs] JOMAIIHUX 3a/1a4, ITOJIyYeHHbIX U3 YKa3aHHbIX
COOpPHUKOB 3a7ad,

- OTBETUTH Ha BONPOCHL. [Iprumep BompocoB:

1. CnexTpel HCyCKaHUs ¥ NOTJIOMIEHN. UTO Jaia CeKTPOCKOIHNS 111 PA3BUTHS
KBAaHTOBOW TEOPHH.

2. BopoBckas Teopus aToMa BOJ0pO/ia — MEPBBIA B UCTOPUU (PUUKHU BApUAHT
KBAaHTOBOW TEOPHH.

3. KBanToBanue konebaHuil U BPAIICHU IBYXaTOMHBIX MOJICKYJI.

4. ®akTopkl, NPUBOIAIINE K YIIUPEHUIO CIEKTPAIbHBIX JTUHUH.

5. Ilo naHHBIM ONIBITA HAMIWUTE JUIMHY BOJHBI CBETA, KOTOPYIO U31y4aeT KPUIITOH,
nepexo/is U3 Bo30YKJIEHHOTO COCTOSIHUS B OCHOBHOE.

6. Ilo ciekTpy MOJIEKYJISIPHOTO O/1a HANTH SHEPTHUIO €r0 AUCCOIUALIUH.

O 00 1N DN B W —



7. Kakue 3aaun pelieHsbl Py UCHOJIb30BAHUM B CIIEKTPOMETPAX CKPEIICHHOM
nucnepcun?



