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1. HIEJb OCBOEHUSA JUCHUIIJIMHBI (MOAYJIsS)

[lenpto wW3ydeHUs JTUCHUIUIMHBI <«SImepHas reogu3uka» SBISETCS O3HAKOMIICHUE
CTYJIEHTOB C MPUHLHUIIAMHU (PU3UKH MHUKPOMHpA, CTPOEHHUEM aTOMa U aTOMHOTO Sipa, SBICHUEM
paZIMOaKTUBHOTO pacrajga, OCHOBHBIMU CBEICHUSMU 00 WOHH3UPYIOUIUX H3IYUYCHUAX U
MeXaHHM3MaX UX B3aUMOJICHCTBUS C BEIIECTBOM, MMOHATUSAMU TEOPHUH METOOB SJEPHOI reopu3uKu
U WX MPUMEHEHUIO NP aHAJM3€ IeOJIOTUYECKOTO BEIIECTBA, MOUCKE, PA3BEAKE U IKCIUTyaTaAIHH
MECTOPOXKIACHUM TOJE3HBIX MCKOMAEMbIX Ha PA3IMYHBIX CTaIUAX TOPHO-TEXHOJIOIMYECKOTO
KA.

B pe3ynbrate 0cBOCHUS AUCHUIUIMHBI O0yUYaIOIIHICS TOJIKEH:

3uamo:

— (QU3MKYy MHKpPOMHpA, CTPOCHUE aToMa M aTOMHOTO sapa, SBICHHE PaTuOAKTHBHOTO
pacnana;

— OCHOBBI B3aMMOJICHCTBHS HOHU3UPYIOIINX U3JIYYECHHUSAX C BEIIECTBOM,;

— (Qu3MYecKue, METOJAMYECKHUE U amlmlapaTypHbIe OCHOBBI PA3JIMYHBIX METOJOB SIEPHOMN
reo(pU3HKH;

— METOAMKHU PErucTpaiiy eCTECTBEHHOW raMMa-aKTUBHOCTH, YMAHAIIMOHHOYIO ChEMKY
0 PaJIOHy, a TAK)KE€ METOJI0B C MCKYCCTBEHHBIMH UCTOUYHUKAMU FraMMa-U3JIy4eHUsl.

Ymemy:

— oueHuBaTh 3PPEKTUBHOCTH MPUMEHEHHS METOIOB SJCPHOIN re0pU3NKH;

— TMPUMEHSATh Pa3UYHbIE TEXHUUYECKUE CPEACTBA SACPHON reopU3UKU MpU MPOBEACHUU
HATYPHBIX ¥ JJAOOPATOPHBIX padoT;

— J1aBaTh PEKOMCHJIAINY 110 OPTaHU3aI[UU TTOMCKOBBIX pa0dOT C UCITOJIb30BAHUEM METOJIOB
SIEPHON TEOPU3UKH.

Bnaoemo:

— COBPEMEHHBIMU METOJIaMU PErMCTPAIlMH €CTECTBEHHON M HMCKYCCTBEHHOW aKTHBHOCTHU
TOPHBIX TIOPOJT;

— HaBBIKAMH cOOpa, aHalW3a W UCIOJb30BaHUS WHQPOPMAIMU, HEOOXOJAMMOHN IS
MIPUHSITHS PA3IMYHBIX YIIPABICHUSCKUX PEIICHHM.

2. MIEPEYEHb [IVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 1O JUCHUIIJINHE
MOAVYJIIO), COOTHECEHHBIX C JIINUVIAHUPYEMBIMU PE3YJIbTATAMHU
OCBOEHMS OBPA3BOBATEJBHOM IMPOT'PAMMBI.

B pesynbraTe OCBOSHHS NUCHUIUIMHBI OOYYarolIMiicsl OIDKEH o0sanaTh CIEAYIOUTIMHU
KOMIICTCHITHSIMH:

— CIIOCOOHOCTBIO HCIIONB30BaTh 3HAHUS B OOJACTH TEONIOTHUHU, T€O(U3UKH, TEOXUMUH,
TUAPOTEONIOTUA W HWHXKEHEPHOW Te0JIOTUH, TEOJOTMHM M TEOXHMHUU TOPIOYMX HCKOIMAEMBIX,
HKOJIOTHYECKOW TEOJOTHH JUIS PEIIeHHs] HaydYHO-MCCIIEAOBATENBCKUX 3a/1a4 (B COOTBETCTBUU C
HanpaBaeHHOCTHIO (Tpoduem) moaroroku) (ITK-1).

3. VYKA3ZAHHUE MECTA JUCHUIIJVIMHBI MOAVYJsA) B CTPYKTYPE
OBPA3OBATEJIbHOMN ITPOI'PAMMBI.

JlaHHasi OUCHMIUIMHA OTHOCUTCS K OO0S3aTeNbHBIM JUCIUIUIMHAM BapUAaTUBHON YacTH
oOpasoBarenbHOW TporpamMmbl 1o HampasiaeHuto mnoarotoBkud 05.03.01 T'eomorumsi, mpodumnb
«["eopuzukar.

Jnst ocBOeHWs JaHHOM JUCIUIUIMHBI OOyYaronIuecss WCIOJIb3YIOT 3HaHUS, YMEHHS,
HABBIKH, CIIOCOOBI JEATEILHOCTH U YCTaHOBKH, KOTOPBIE OHM TMOJYUYWIIM B MPOIECCE MU3YUCHUS
nucturinH:  «Pusnkay, «Xumus», «Bwicmias wmatemartukay, «[eomorusy», «llerporpadusy,
«"eodusukay, «I'eoduznueckoe UCCIeT0BaHUE CKBAKUHY.



4. OPBEM JUCIUIIJIMHBI (MOAYJIA) B 3BAYETHBIX EJMHUIAX C YKASAHUEM
KOJIMYECTBA AKAJEMMYECKHUX HWJINX ACTPOHOMMYECKHUX YACOB,

BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
HPENNOJABATEJIEM 1o BUJIAM YYEBHbIX 3AHATHUN) n HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOHIUXCHI.
O6mas TpynoeMkocTh auctuuruinabl coctaiser 3 3ET wnu 108 yacos
(u3 pacuera 1 3ET= 36 gacoB).
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S.

(PA3JIEJIAM)

COJAEP)KAHUE JUCIUIIJIMHBI,

B umHTEpakTHBHOW (OpMe Yachl MCHOJIB3YIOTCS B BUAE 3aCIHyIIMBAHUS M OOCYXICHHH,
HOJTrOTOBJIEHHBIX CTYI€HTaMU IPAKTUYECKUX paboT U pedepaToB U M0 TeMaTUKE JUCLUIUINHBL.

CTPYKTYPUPOBAHHOE II10 TEMAM
C VYKA3AHMEM OTBEJAEHHOI'O HA HHUX KOJJMYECTBA

AKAJJEMUYECKHNX WJIU ACTPOHOMHYECKHNX YACOB U BHUJIOB YUEBHBIX
3AHATUMN.

No

H/_H

HanmenoBanue
pasnena, TeMbl

KonrakTHas

aboTa

JIK

1P

JIb

Bcero KOHTaKTHBIX
4acoB
U3 Hux B
MHTEPAKTUBHON (hopme

Koi-Bo yacoB Ha
CPC
Koi-Bo yacoB Ha
KOHTPOJIb

Tema 1. CtpoeHue BelecTBa

CoBpeMeHHbIC TPEACTAaBICHUSA O CTPOCHHH BEIISCTBA U
OCHOBHBIE 3aKOHBI MHKpOMHpa. OJEKTPOHHAs 000I0YKa
atoma. Snpo atoma. CtpoeHue siapa atoma. PainoakTHBHBIM
pacoana U pailuOaKTUBHBIC PSAJIbL

Tema 2. MoHuzupyolee u3iaydeHue.
IIpupoga u OCHOBHBIE HapamMeTpsl HOHHU3HPYIOILIETO
n3nydeHus.  OCHOBHBIE  TIPOLECCHl  B3aHMMOACHUCTBHS
W3TY4YEeHHUS C BEIIECTBOM M OCHOBHBIE CXEMBI SIEpHO-
¢usngeckoro ananm3a. OCHOBHBIE BUABI U3IYYCHHUH,
UCTIOJNIb3YEMBIE B SIIEPHOM reou3nKe

10

Tema 3. B3aumopeiicTBre U3Iy4eHHs ¢ BEIECTBOM
BzanmopnelicTBue raMMa-u3ilydeHusl ¢ BElIECTBOM. I'amMma-
u3nydeHue:  obmue  cBoiictBa.  DoTo3IEKTpHUECKOE
nornomenue (poroapdexr). Komnron-adpdexr. PaccesHue
(OoTOHOB Ha CBsI3aHHBIX JIEKTpoHax aroma. OOpa3zoBaHHe
JNIEKTPOH-TIO3UTPOHHBIX ~ map. [lomHbld  KoaddunmeHT
ocnalleHus TaMMa-H3Iy4deHHS ¢ HEKOTOphle IpyTHe
peaxmy B3auMOIeHCTBUS raMMa-U3IydeHUs C SpaMHu.
HefitporHoe wn3mydenwe: oOmme CBoOWcTBa. YIpyroe u
HEeynpyroe paccesHue HeHTpoHoB. IlomHoe ceueHue
B3aMMOJICHCTBUSI HEUTPOHOB C BEUIECTBOM. 3aMeJICHHE
HelTpoHOB. Tepmanu3anus HelTpoHOB. B3aumopeictsue
3apsDKEHHBIX YaCTHUI] C BELIECTBOM: TSDKEIbIe 3apsKEHHBIE
YACTUIIBL, JIETKHUE 3aPSKCHHbBIE YaCTUIIBI

10

Tema 4. Texanka saepHO-PU3NUECKOTO aHATN3A.

McTOYHUKY HMOHU3HMPYIOIIUX HU3IYYEHUH: YCKOPUTEIIbHBIE
YCTpPOMCTBA, SIIEPHBIE PEAKTOPbI, M3OTONHbIE HCTOUYHUKHU.
JIeTeKTOphl MOHM3HMPYIOMIMX H3IYyYCeHUH: Kiaccu(uraims

10




JIETEKTOPOB UM WX OCHOBHblEe mapameTpbl, ['a3oBbie
MOHMU3AIMOHHbBIE JETEKTOPHI, ITonynpoBoAHUKOBBIE
neTeKTopbl, CHUHTHILISMOHHBIC NeTeKTOphl. OCOOCHHOCTH
U30MpaATEIHHON PErUCTPAIIH PA3IUIHBIX THIIOB U3IYUCHUS.
IIpuHIMTIBI TOCTPOCHHUS CIEKTPOMETPUUECKON arnmapaTypbl

Tema S. Merponoruss U  OCHOBBl  paguallMOHHOM
0e30MacHOCTH B SICPHOIT reohusnke.

Mertposnorus SaepHO-(pHU3nIecKoro aHaIM3a:
rpajlyupoOBOYHAs 3aBHCHMOCTH, YYBCTBUTEIHHOCTB,
KOHTPACTHOCTb CUrHania, opor oOHapyXeHHs,
MOTPENIHOCTh  siiepHO-(pu3ndeckoro ananu3a. OCHOBBI
panualMoHHON Oe30MacHOCTH B SICPHOW TeOo(U3UKE:
o0mmme IONIoKEHHs, TpaBmiIa paboTHl ¢ MOHH3UPYIOIINMHI
W3JIyYCHUSIMHE B SIIEPHOH reou3uKe

10

10

Tema 6. MeToabl eCTeCTBEHHOHN pPaMOAKTUBHOCTH.
PannoakTuBHBIE H30TOMNBI 3€MHONM KOpBI. ['aMMa-MeTON:
oOmme  monoeHus.  Pa3sHOBUAHOCTH — raMMa-METOja.
AsporammacbeMka. HazemHas ramMmma-chemka. [amma-
kapotax. [amma-onpoOoBanue. IIpumMeHeHHEe TamMma-
MeToAa. [puHITAIE u CTIIOCOOBI BBITIOJTHEHHS
SMaHAIMOHHON ChEMKU

10

10

Tema 7. PeHTreHOpagoMeTpUYECKUN METO,.
PeHTreHoBckne M ONTHYECKHME MEPEXOABl B  aTOME:
paauaioHHbIe Tepexopl, 0e3paanaliOHHbIE TEPEXOAbl -
Oxe-3¢dexr, Berxoa ¢mroopecteHmn 1 Oke-3IeKTPOHOB,
3aKOH Mosznu. B3aumoneiictBue PEHTI€HOBCKOI'O
U3JIydeHUs C BEUIECTBOM: ociableHue U IIIyOuHa
MPOHUKHOBEHUSI PEHTTCHOBCKOTO M3Jy4eHHs, HoTodddeKT,
Judpakuuss pEeHTIEHOBCKUX  JIydeil, JIFOMHHECHCHIMS.
PenTrencnexTpanbHbIil (IMUCCHOHHBIN) aHAIN3 BEIIECTBA.
TexHnka M TeopHs PEHITCHPAJHUOMETPHUYECKOTO METOA.
3aBUCHMOCTh BTOPHYHOTO PEHTITCHOBCKOTO H3IIyY€HHS OT
IUIOTHOCTH  BEIIECTBA TOPHBIX  Iopox.  VHBepcwus.
CrpykrypHblii 3¢ dexr. MeToauka W  aHAIUTHYCCKUE
napaMeTpsl PEHTIeHPaJAUOMETPUYECKOT0 MeETOfa: CIoco0
CIEKTPAJIbHOM UHTEHCUBHOCTU U CIEKTPAJIBLHOM pPa3HOCTH,
cnocod Jlonbu, crmoco0d  CIeKTpalbHBIX  OTHOIICHHH
(cranmapra-¢ona). [Ipumenenne PPM B pasnmuuHbIX BUAaX
pabort: PEHTTeHpaJuOMETpHIECKast ChEMKa,
PEHTIeHpaIMOMETPUIECKHUI KapoTax,
PEHTTEeHpaIMOMETPUIECKOe orpoboBaHue,
PEHTIreHpaIoMeTprUIecKast MPEeIKOHIIEHTPaus IT0Je3HbIX
KOMITOHEHTOB B pyJiax

10

Tema 8. 'amma-raMma-MeTO/I.

[InoTHOCTHOM TraMMa-ramMMa-MeTo[: (pHU3MYEeCKHe OCHOBHI,
TEeXHHKAa M METOJHKa, MpUMeHeHHne Mmerona. CeleKTHUBHBII
raMMa-raMmMa-MeTo]1: pu3nveckue u METOINIECKHE OCHOBEI,
TEXHHKA paboT M IPUMEHEHHE METOA

10

Tema 9. HeilftpoHHbIE METOABI.

He#TpoH-HEHTPOHHBIT  MeTon:  (U3UUECKHE  OCHOBBI,
O0COOCHHOCTH  HECTAl[MOHAPHBIX  HEWTPOHHBIX  TIOJIEH,
TEeXHUKa U3MEPEHHUH U BapHaHTHl IPUMEHEHUS TS PEIIeHUs
pa3IU4HBIX 3a]a4.

HeiitpoH-raMmma-MeTon.  (HU3NYECKHE OCHOBBI, TEXHHKa
METOJAa U BAPHAHTHI IPUMEHEHUS JUISl PELIEHUS Pa3IMYHBIX
3ajau.

TamMMa-HEWTPOHHBIN WK OTO-HEUTPOHHBIM __ METOJ!
(u3MyecKre OCHOBBI, TEXHUKA U 3JEMEHTHI TEOPHH METOJA
Ha OepwuINii, W BapHaHTHl NPUMEHEHHS IS PpEIIeHUS
Pa3NUYHBIX 33129

10

10

Tema 10. AKTUBaIIMOHHBIE METOIBI.

OU3NUECKUE OCHOBBI HEHTPOH-aKTHBALMOHHOTO METOJA.
PasnoBunnoctu HAM: Teopusi, TeXHHMKa, NpPUMEHEHUE:
HEeWTpOH-akTHBanMOHHbIN aHanmu3 (HAA) m onpoGoBanme
(HAO), melitpon-akTuBanMoHHsli  kapotax  (HAK),
HEUTPOH-aKTUBAIIMOHHAS ChEMKa (HACQ). lNamma-
AKTHUBAIIMOHHBIA METOX

10

Hroro:

12

24

36

72




6. HIEPEYEHb YYEBHO-METOANYECKOI'O OBECHEYEHUS, HEOBXOAUMOI'O
JJIsSI OCBOEHUA JUCHUIIJIMHBI (MOAYJIA)

OcHoBHas JuTepaTypa:

1.  Tepemenko, C.B. Teopus u mpakTuka pajiuoMETPUYECKHX METOJOB ONpPOOOBaHMS,
COPTHUPOBKH U cenaparnuu pya: Ydueonoe nocodbue /C.B. Tepemenko, . A. JleHucoB. — AnaTutsr:
N3p. KO Ilerpl'V, 2007. —264c.

2. I'eodusuka. Yuebnuk / [Tox pen. B.K. Xmenesckoro. 3-e 3. - M.: K1Y, 2012. - 320 c.

JlonoJiHUTeILHAS JINTEpaTypa:

3. XwmeneBckoii, B.K. I'eodpusnyeckue metonsl ucciemnoBanus 3eMHOM Kopbl. KH. 1.
PernonanpHas, pa3BeqouHasi, MHXKEHEpHAsE M dKOJIoTHuecKas reodpusuka. - J[yoHa: Mex.yHuB.
PUPOIBI, 00IIecTBa 1 yenoBeka "Jlyona", 1999. - 184 c.

4.  Tepemenko, C.B. OcHOBHbIE TOJIOKEHUS TEOPUH JIIOMUHECLUEHTHOM cenapaiuu
MUHEPAIBHOTO ChIpbs. —AnatuThl.: M31. Konbckoro Hayunoro ueatpa PAH, 2002. —145c.

5. PankeBuy, S1.M. Metponorus, ctanaapTu3anus U cepTudukanus: yueOHUK ISl By30B
/ SI.M. PankeBuu, A.I'. Cxuprnanze, b.M. JlaktnonoB. - M.: MOCKOBCKHI TOCYIapCTBEHHBIN
ropubii  ynuBepcuter, 2003. - 784 c¢. - [Onekrponnbii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=79065

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOAYJIS)
B o6pa3oBaTenbHOM ITpOIIECCe UCTIONB3YIOTCS:

- y4yeOHbIe ayIUTOPUM JJIsI NPOBEIEHUS 3aHATUM JIEKLIMOHHOTO THIIA, 3aHATHH
CEMHUHApPCKOI0 THIA, KypCOBOIO MPOEKTUPOBAHUS (BBINOIHEHUSI KYPCOBBIX paldoOT), IPYNIIOBBIX U
UH/IMBUYAJIbHBIX KOHCYJIbTALMHM, TEKYLIEro KOHTPOJS M MPOMEXYTOYHOU arrectanuu (Medennb
ayIuTopHasi (CTONBI, CTYJbs, IOCKA ayJAUTOPHAs), KOMIUIEKT MYJIbTUMEIUNHOTO O00OpYAOBaHMUS,
BKJIIOYAIOIIUI  MYJIBTUMEIUANPOECKTOP, HKpaH, IMEPEeHOCHOM HOYTOYK JUIsl JIEMOHCTpALUH
IpE3CHTALNI; YaeOHO-HATIISIIHbIEe TTOCOOMS; 00eCIIeYNBAIONINE TEMATHYESCKUE MILTIOCTPALIIH);

- IOMEIIEHUs Ul CaMOCTOSITeNIbHOW paboThl (OCHAIIEHbl KOMIIBIOTEPHBIMH CTOJIAMH,
CTYJIBSIMH, JOCKOH ayJMTOPHOM, KOMIIBFOTEPHOW TEXHUKON C BO3MOKHOCTBIO MOJKIIFOYEHUS K CETH
«aTepHeT» u olecrmeyeHHEeM JOCTyNa B 3JIEKTPOHHYIO HH(OPMaIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA);

- TOMEWIEHMs JUIsl XpaHeHUs M Npo(UIAKTHYECKOro OOCITYy)XHBaHUS Yy4eOHOTro
o0opynoBaHus  (OCHaIleHbl HabOpaMH  HWHCTPYMEHTOB, OOOpYIOBaHUEM, PACXOJHBIMHU
MaTepHagamMu Juis MOHTaXa, peMoHTa U 00CITy’)KUBaHUS UH(POPMALIMOHHO-
TEJIEeKOMMYHUKALMOHHON CETH (pUinana U BbIYUCIUTEIbHON TEXHUKN);

- nabopaTtopus HHPOPMALMOHHBIX TEXHOJIOTHH.

7.1 HIEPEYEHD JIMIIEH3UOHHOI'O ITPOT'PAMMHOI'O OBECIIEYEHU S
1. Microsoft Windows.
2. Microsoft Office / LibreOffice.

7.2 QJIEKTPOHHO-BUBJINOTEYHBIE CUCTEMBbI:

1. OBC «MznatenbctBo Jlanb» [DneKTpOHHBIN pecypc|: ayeKTpoHHas OUOIMOTEdHAas
cucrema / OO0 «M3narensctBo Jlauby. - Pexxum goctyna: https://e.lanbook.com/;

2. DBC «DnektponHas OuGmuoreunas cucrema FOPAMT» [DiexTponHBIH pecypcl:
NeKTpoHHas 6ubmoTeunas cuctema / 000 «nekTponHOE M3aTenseTBo FOPANTY. - Pexum
noctyna: https://biblio-online.ru/;

3. OBbC «YuuBepcutTeTcKas OMOIMOTEKa OHIAWHY» [ DIEKTPOHHBIA pecypc]: 2EeKTPOHHO-
NepUOANYEcKOe H3JaHKHe; MPOrPAMMHBIN KOMIUIEKC Ui OpraHu3aly OHJIAWH-ToCcTyna K
nuieH3noHHbIM MaTepuaiiam / OO0 «HexcMenuay. — Pesxum noctyna: https://biblioclub.ru/.

7.3 COBPEMEHHBIE BA3bl TAHHBIX:
1. DnekrponHas 6a3a JaHHBIX SCOPUS;
2. «YuuBepcuteTckas OuOnmmoreka online» — AIEKTpOHHAs OMOIMOTEYHAs CUCTEMa —


https://e.lanbook.co/
https://biblio-online.ru/
https://biblioclub.ru/
http://www.biblioclub.ru/

http://biblioclub.ru/

3. Hudopmannonnas cucrema "EnuHoe OKHO AoCTymna K 00pa3oBaTelIbHBIM pecypcam’ —
http://window.edu.ru/;

4. Hudopmarnmonnsiii mopran "Crynenty By3a" — http://studentu-vuza.ru/.

7.4. AHOOPMALIUOHHBLIE CITIPABOYHBIE CUCTEMBbI
1. CnpaBouno-nipaBoBas wuH(popMaronHas cuctema Koucyasrant Ilmoc http:/
www.consultant.ru/.

8. UHBIE CBEJIEHUS 1 MATEPHAJIbI HA YCMOTPEHUE BEAYIIEN KA®EJPbI
He npenycmotpeno.

9. OBECIIEYEHME OBPA30OBAHMUA JJI JIUILI C OB3

st obecrieueHnst 0Opa30BaHMs MHBAJIHMIOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH
3I0pOBbS peanu3alus AUCLUIIIMHBI MOKET OCYILECTBIIATHCS B aJalTUPOBAHHOM BHJE, C YYETOM
cnenu(UKH OCBOGHUS U AMJAKTHUECKUMX TpeOOBaHMU, MCXOIS U3 HMHIUBHIYaJbHBIX
BO3MOXHOCTEH U M0 JINYHOMY 3asIBJIEHUIO 00YYaroIerocs.


http://biblioclub.ru/
http://window.edu.ru/
http://studentu-vuza.ru/
http://www.consultant.ru/

