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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

dT0.02 N'eoxnmmnsa N3oTonoB
Kod u HaumeHosaHuUe ducyumniuHbl 8 COOM8emMcmaeuu ¢ y4ebHbIM riaHoM

1. Ko n HaumeHoOBaHMe HanpaBfieHNUA NOAroTOBKK/cneunanbHOCTH:
21.05.02 NMpuknagHasa reonorus

2. NMpocdunb nogrotosku/cneunanusauma: Feonornyeckas cbeMKa, NOUCKU MU pa3Begka

MECTOPOXAEHUN TBepAbIX NONEe3HbIX UCKONaeMbIX

3. KBanudcumkaumsa BbInyCKHUKA: TOPHbLIN MHXEHEP-reosnior

4. dopma obyyeHUA: oYHas

5. Kachegpa, oTBevarwan 3a peanmsaymio AUCLUNNNHBLI: MUHEpanoruu, neTrporpacdoum m

reoxmmmm

6. CocTaBuUTENM NpoOrpamMmbi:

AbpamoB Bnagumup BnagumMumpoBuY, KaHOWAAT reosioro-MMHepanornvyeckux Hayk,

AOLUEeHT

(®UO, yuyeHass cmeneHb, y4eHoe 38aHue)

7. PekomeHpoBaHa: HMC reonorunyeckoro chakynbtera Ne7 ot 17.04.2025

(HaumeHo8aHuUe pekomeHAyrwel cmpykmypbl, ama, HOMep rPoMmokxosa)

8. YuebHbIn roa: 2028-2029 CemecTtp(bl)/TpumecTp(bl): 8



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHoU OuCUUMNIUHbI SA8MISII0MCS:

— YCBOEHUE OCHOBHbLIX MOHAMuUU 06 u3omonax, ux eudax U WUPOKOM pacripocmpaHeHuu 8
npupooe;

-fpuMeHeHUe Uu30morog 8 2aeosiocuu 01 onpederneHUsi hu3UKO-XUMUYECKUX rapamMempos
pasfiuYyHbIX rpoyeccos u obcmaHOB0K, MnaneokumMama, UCMOYHUKa PYyOHbIX U Opyaux 3/1eMeHmOos,
orpederieHuUs1 go3pacma pasrudHbix Mopod (2e0XpPoOHOI02UsT);

— Hayyumb UCronb308amb [OJTYHEHHbIE 3HaHUS 8 2e0/102U4eCcKol Mpakmuke, MPUMEHSIMb
Heobxodumbie memoOdbl 05151 pelWeHUsT 2e0102udecKux 3aday.

3adayu y4yebHol ducyunuHbl:

3adayamu npernodasaHusi BUCUUNIIUHBI S81SIHOMCS:

— yceoeHue cmydeHmamu meopemu4eckux OCHO8 2e0XUMUU U30moros

— rnosy4ye6HUe Hasblka UHmMeprnpemuposams pe3yribmamasl U30MOIMHbIX OMHOWEHUU.

10. MecTo yyebHOM AncUMNNUHBLI B CTpyKType OOI:

(obsisamenbHass 4Yacmb unu  4acme, QopMmupyemasi y4acmHukamu — obpasogamesibHbIX  OMHOWEHUU
(eapuamuseHasi) 6rioka 61, k komopol omHocumcsi ducyunnuHa;, mpeboeaHuUs K 8XOOHbIM 3HaHUSIM, YMEHUSM U
Hasblkam; ducyurniuHbl, 051 Komopbix OaHHas ducyunuHa sensemcs npedwecmeyrowel (npu Heobxodumocmuy))

MecTo y4yebHoln ancumnnuHel B cTpykType ONMOI: ®akynbTaTuBHas OMCUMNIIMHA.

mpe6osaHu,q K 8XOOHbIM 3HaHUSIM, YMeHUAM U HaeblKaMm: onsa ycriewiHoeo 0ce8oeHus AucyunnuHel cmyOeHmaM
Heobxodumbl 6a308ble 3HaHUS, YMEeHUA U HasblKU, oJ1y4eHHbIe rpu u3y4eHuu xumuu, d)U3UKU, eceoxumuu.

oucyunnuHel, ons KOmopsbIxX OaHHasi ducuurnnuHa sierisiemcsi npedwecmeyfou.qea: pecuoHalribHas memarsiJioeceHUs,
380/10UUS eeorioeudYecKuUx rnpoueccos.

11. MnaHupyemMble pe3ynbTaTbl 0O0y4YeHUst MO AUcUUNNUHe/MoAyNnio (3HaAHUSA, YMEHUS,
HaBblKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEeHLMSAMU) U UHAUKATOPaMU UX OOCTUKEHUA:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4eHus
KOMMNeTeHuUn
MK-3 CnocobeH MK-3.1 Mo TekcTypHO- 3HaThb:

ModenupoBaTtb U CTPYKTYPHbIM 3aKOHOMEPHOCTW pacnpoCTpaHeHUsi U30TOMNOB

BOCCTaHaBnMBaTb npu3Hakam u B MPUMPOAHbLIX CUCTEMax, WX noBedeHue B

reonoruyeckune OpraHN4eckum MarmMaTnyeckom " MeTaMopn4eCcKom

06CTaHOBKM ocTaTkam npoueccax, rnaBHble U30TOMHbIE OTHOLLEHUS B

npoLumnoro ans BOCCTaHaBnmBaeT 3eMHOW Kope

nporHo3a nouckoB dourauko- YMmeTb:

NonesHbIX reorpacuyeckue n NPUMEHATb 6asoBble 3HaHuS,

ncKkonaemblx naneoskosfiornyeckme XapakrepusytoLime OCHOBHble

06CTaHOBKM MPOLUSIOro | 3aKOHOMEPHOCTM  pacnaga paavoakTUBHBLIX

agep nNpu aHanuse abcomnoTHOro Bo3pacTta u
NPOAOIPKUTENBHOCTM reonorn4yeckmx
npoLeccos
BnapeTtb:
CMOCOBHOCTBIO BbIOUpaThb n BMOETb
NpUHUMNManbHble  OTAWYUSA B PasnuYHbIX
mMeTogax U MeToavkax  onpegeneHus
abcontoTHOro BO3pacTa reonorm4yecKknx
00pa3oBaHWi, OCHOBAHHbIX Ha M3y4YeHuU
pagmnoaKkTMBHOIO pacnaga aTtoMHbIX saep

12. O6bemM acuMNNnHbI B 3a4eTHbIX eanHMUax/vyac. (s coomeemcmsuu ¢ y4e6HbIM MaHoM) — 2

172.

dopmMa NPOMEXYTOYHOMW aTTeCTaLMUm (3auem/sk3ameH) 3a4€T




13. TpyAoeMKoCTb No Buagam y4yebHon paboTbl

TpyaoemMKocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
8 cemecTp Ne cemecTpa

AyOuTOpHbIE 3aHATUA 10 10

nekuum 10 10
B TOM Yucne:

npakTuyeckme - -

nabopaTopHble - -
CamocToaTtenbHas pabota 62 62

B TOM Yucne: Kypcosas pabora (NpoekT) - -
dopma NpomMexyTo4HOM aTTecTaumm
(3k3ameH — __ yac.)

WToro: 72 72

3aver 3avet

13.1. CopepxaHue QUCLMUNIINHDI

Peanusauuns
pasgena
Ne n/n Haumerosakue pasnena CopepxaHve pasgena aMcunnimHbl ANCLMNINHBI C
ANCUUNNNHBI NOMOLLbI0
OHManH-Kypca,
QYMK*
1. NNekuun
11 BeeneHwve, ctpoeHune CTpoeHre aTOMHOro sifpa, XapakTepUCTUKM HYKITOHOB,
aTOMHOro sapa, U30Tonkl, ycTon4mBocTb gapa. OTKpbITUE U30TOMOB, NCTOPUSA UX
nx Knaccudukaums n3yyeHusi, Knaccnudukaums, TepMUHOMNOTUSI.
1.2 PacnpocTpaHeHHOCTb PacnpocTpaHeHHOCTb N30TOMOB B MEPUOANYECKON
N30TOMOB, UX Tabnuue n B npupoge. MI3oTonHble achdekTs,
(PpakUMOHMPOBAHNE B dpakuMoHMpoBaHNE M30TONOB. VI3oToMnHbIE
NPUPOAHBLIX 0OBbeKTax CTaHAapTbl, U30TONHAA NNOTHOCTb. [NoHATHE O
CTabuNbHbIX N30TOMAaxX, X PacnpOCTPaAHEHHOCTMW.
1.3 OcHoBHble meToabl OCHOBHblE METOAbBI U METOAMKN ONpeaeneHuns
onpegeneHuns abcontoTHOro | abcontTHOro Bo3pacTa ropHbIX NopoA. TOYHOCTb
BO3pacTa reoniorm4eckmx onpegeneHusa abcontoTHoro Bo3pacra. Obnactu
o6paszoBaHui. npumeHeHnsi. OrpaHU4eHMsa U HegoCTaTkMu METOLOB.
1.4 PaguoaktusHbie M30TONHbIE KPUTEPUM UCTOYHMNKOB BELLECTBA PYOHbIX
cTabunbHble M30TONbI B MecTopoxaeHun. MNMpouncxoxaeHne pyaHsix nonaos.
npobneme PagvoreHHble U30TONbI, Kak NeTporeHeTn4eckme
pygoobpas3oBaHus WHOWKATOPbI rE0NTOTMYECKMX NMPOLIECCOB.
15 PagnoaktmBHble n3oTonbl U | PagnoakTuBHbIE M30TOMbI B FOPHBLIX NopoAdax 3emnu,
reoxpoHosorms nnaHeT, JlyHbl, MeTeopuTax. AgepHasa reoxXxpoHoorus,
€e OCHOBHbIe nonoXxeHnsi. OCHOBHOE ypaBHeHMWe
pagnoakTMBHOIO pacnaja.
1.6 Macc-cnekTpomeTpuyeckue | YCTPOWCTBO M NPUHLMNMANbHas cxema macc-
n3mepeHunsi cnekTpomeTpa. Bugbl macc-cnektpomeTpos.
XapakTepncTmka COBPEMEHHbIX MacC-CnekTpoOMEeTpOB.
EOovHUUBI nsMepeHns pagnoakTUBHOCTH.

2. NpakTn4yeckne 3aHATUA

3. llabopaTopHble 3aHATUSA
* 3anonHsemcs, ecnu omoesnbHble pasdernsbl QUCYUNAUHbLI U3y4aromcesi ¢ oOMOWbK OHalH-Kypca. B kornoHke
lMpumeyaHue HeobxoduMo ykaszamb HadsaHue oHnalH-Kypca unu OYMK. B Opyeux criydasix e sdeliku cmassmcsi
rpoYepKu.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

| Ne | HaumeHoBaHue Tembl | Buabl 3aHATUI (KONTMYECTBO YacoB)




n/n asgena) gucUMnuHbI CamocTosATenbHas
(pasnena) pucy Jlekumn MpakTuyeckme | JlabopaTopHble pa6ota Bcero

1.1 | BeegeHwue, cTpoeHne
aToMHOro s4pa, u3oTonsbl, 1 - - 10 11
nXx Knaccudumkaums

1.2 | PacnpocTpaHeHHOCTb
N30TOMOB, NX

dpakumMoHmpoBaHue B
NPUPOAHbIX 0BbEeKTax

1.3 | OcHoBHbIE MeTOAbI
onpegeneHuns

abconTHOro Bo3pacTa 2 - - 11 13
reonorn4yeckux
0bpasoBaHui.

1.4 | PaguoakTuBHbIE U
cTabunbHble U30TOMbI B
npobneme
pynoobpasoBaHus

1.5 | PagnoakTuBHble N30TOmMbI
M reoxXpoHonorus

3 - - 10 13

1.6 | Macc-
CneKTpoMeTpu4eckme 1 - - 10 11
n3mMepeHna

WToro: 10 - - 62 72

14. MeToanyeckue ykKasaHuss pAOna obGy4vyarwwmxca N0 OCBOEHUK AUCUUNIUHLI:
(pekomeHOayuu obyyarowyumMcsi Mo O0CBOEHUK0 OUCUUMIUHbI: yKazaHue Haubosiee CroxHbIx pasdesios, paboma ¢
KOHCriekmamu fiekyud, rnpeseHmayuoHHbIM MamepuaroM, pekomMeHdayuu rno 8bInofIHEeHUI0 Kypcosol pabomsl, no
opaaHu3ayuu camocmosimesnibHou pabomael o ducyunuHe u op.)

B pamkax avcumnnvHbl nNpegycMOTpeHbl criegyowme obpasoBaTernbHble TEeXHONMOrUKU: 3aHATUS
NEKUMOHHOro Tmna, camocTosTenbHasi paboTa CTygeHTOB, BKMKOYalOLWAs YCBOEHWE TeOopeTMyecKoro
mMaTepuana, MOAroTOBKY K MPaKTUYEeCKMM 3aHsaTuaM, paboTta ¢ yyebHukamu, y4yebHO-MeToamyecKom
nuTepaTypon, NOArOoTOBKA K TEKyLLIEMY KOHTPOSIKO YCNeBaeMOCTH, K 3a4eTy, a TakKe KOHCYNbTMpoBaHue
CTYOEHTOB MO BOMpocaM Moucka HayvyHOM WHopMaumm, usydeHua ydyebHoro martepuana u
NPaKTUYECKOro peLleHns 3agau.

UTeHne nekumin ocyllecTBNAeTCA C npes3eHTauuen OCHOBHbLIX MaTepuanoB Ha MynbTUMeOUNHOM
0bopyaoBaHun, YTO 3HAUYUTENBHO MNOBLILIAET 3PENULLHOCTD, MOKa3aTeNbHOCTb U YCBOEHME MaTepuana.

[na ycnewHoro oBnageHus KypcoMm HeobxoouMmo obsAsaTtenbHO nocewlatb BCce 3aHAaATMS. B cnydasax
npornycka 3aHATUA CTyAeHTy HeobxoouMMO CaMOCTOATENbHO W3y4nTb MaTepuan M OTBETUTb Ha
KOHTPOSIbHbIE BOMPOCHI MO MNPOMYLLEHHON TemMe W 3awuTuTb paboTy npenogaBaTtenio BO BPeEMs €ro
MHOMBUOYanNbHbIX  KOHCyNbTauun. B xoge 3aHaTMA  obyyalowuMMmcs  pekoMeHOyeTCsl:  BeCTU
KOHCMeKTUpoBaHne y4ebHoro matepmana; obpawaTb BHUMaHWE Ha KaTeropuu, OPMYIMPOBKY,
pacKpblBaloLLMe COAEPXKaHNE TeX UMK MHbIX SBMAEHMI U NPOLIECCOB, Hay4YHble BbIBOAbI U MPaKTUYeCKne
pekomeHgaumm no ux MNPUMMEHEHUID; 3adaBaTb MpenodaBaTentd YTOYHSALWME BOMNPOCHI C LEnbH
YACHEHUS TEOPETUYECKNX NMONOXKEHNI, paspeLleHns CNOPHbIX CUTYaLMIA.

MpoBeaeHne Kypca BO3MOXHO C NPUMEHEHWEM AUCTaHLMOHHbIX OBpasoBaTtenbHbIX TexHororumn. Ha
obpasoBaTtensHoMm noptane BlIY @yHKUMOHUPYET 3SNEKTPOHHbIM Kypc «[eoxumus M30TOMNOB WU
reoxpoHomnornsi», rae pasMelleHbl BCe Mpe3eHTauuMu, TeCTOBble 3ajaHust M npegycMoTpeHa
BO3MOXXHOCTb NPOBEAEHUSA 3aHATUN B peXNMe BUOEOKOH(EPEHLINIA.

15. lNepeyeHb OCHOBHOM W [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

HeoOXoaUMBIX AN OCBOEHUSI ANCUMUNIIUHBI (Criucok numepamypbl 0GhoPMISIEMCs 8 COOM8emcmeuu
¢ mpeboearusivu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 05151 ecex 8udo8 UCMOYHUKOS)

a) OCHOBHag nuTeparypa:

Ne n/n NcTOYHMK
PogpirvHa B. I, Kypc reoxumum : [yuebHoe nocobue aons ctyd. By3oB, obyd. no HanpaeneHuto 020300
1 eonorusa u Bcem reon. cneuynansHoctsMm] / B.I. PogbirmHa. — Tomck : M3a-Bo Hayy.-TexH. nuT., 2006

— 291 c. 69 ak3, rpudg

YepTko, H. K. F'eoxumus : yuebHoe nocodue / H. K. YepTko. — MuHck : BI'Y, 2016. — 295 c. — ISBN
2 978-985-566-328-8. — TeKCT : 3anekTpoHHbIN // JlaHb : 9nekTpoHHO-6MbnmnoTedHasi cuctema. — URL:
https://e.lanbook.com/book/180453 (gaTta obpaiieHus: 07.10.2021). — Pexum goctyna: onisi aBTopua.




| | nonb3osaTeneil.

0) fononHUTeNnbHasa nuTeparypa:
Ne n/n NcTOYHMK
A36enb N.A. PagnoreHHble n30TomMbl U 3BOMOLMA MaHTUK 3emnu, kopbl 1 atMocdepbl \ N.A. A3bens,

1 W.H. Tonctuxun. — Anatutbl: AH CCP, Konbcknin domnman. 1988. — 140 c.

> BowntkeBuy I".B. N'eoxumus n kocmoxumms nsotonos / I'.B. BotkeBny. — MockBa. : QHeproatomumaaar,
1983. - 102 c.
M3oTonHas reonorus: cbopHuk. — Mocksa. : Hegpa, 1984. — 333 c.

4 CnpaBo4HuMK No n3oTtonHom reoxmmmn / 3.B. CobotoBud [u ap.] — Mockea. : QHepronsgar, 1982. —
240 c.

5 TutaeBa H.A. AgepHas reoxumus: yued. / H.A. Tutaeea. — Mockea. : /13g-Bo MockoBcKoro
yHuBepcuteTa, 1992. — 272 c. 1 ak3, 6/rpncha

6 ®op I". OcHoBbl 30TONHOW reonoruu / I'. ®op. — Mocksa. : Mup, 1989. — 590 c. 1 ak3, 6/rpuda

7 Xedc V. Meoxummns cTabunbHbix n3otonos. / M. Xedc. — Mocksa. : Mup, 1983. — 200 ¢

B) MH)OPMaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypchl (OduUManbHble pecypchl MHTepHET)*:

rll\ﬁl Pecypcebl
1 3HB BopoHexckoro rocynapCTBeHHOro https://lib.vsu.ru
yHUBepcuTeTa
2 OBC "YHuepcutetckasa bubnumorteka online” https://biblioclub.ru
3 OBC «PyKkoOHT» https://rucont.ru/
4 Hay4Has anektpoHHas 6ubnvoTeka https://elibrary.ru/
5 OnEeKTPOHHbIN KypC «'eoxumusi» https://edu.vsu.ru/course/view.php?id=3878

* BHavane ykasbigaromcsi ObC, ¢ komopbiMu umeromcsi 0ozoeopa y BIY, 3amem omkKpbimbie 371€KMPOHHO-
obpasosameribHble pecypchbl, oHnalH-Kypcbl, QYMK

16. MepeyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(yyebHo-memoduyeckue pekomeHOayuu, nocobus, 3adaqyHUKU, MemoOuyYecKue yKal3aHusi [0 8bIMOJIHEHUI
npakmu4yeckux (KOHMPOIbHbIX), Kypcoabix pabom u 0p.)

Ne n/n M cToYHMK
1 CnpasoyHuk rno eeoxumuu. / I.B. Boiimkesuy [u Op.] — M. : Hedpa, 1990. — 480 c.
2 leoxumuyeckass mabnuua

17. OOpasoBaTesfnibHble TEXHONIOMMKU, MUCNONb3yeMble NpU peanusauum Yy4ebHoOWM
ANCLUMNJINHBbI, BKIOYasa AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHue):

|-|pl/l peanunsauunn yqe6H017| OUCUUNIINHBbL - UCNOJNb3YKTCA  KIlacCn4ecKkune O6pa3OBaTeﬂbele TexXHonormm

(J'IeKLI,I/IOHHbIe, npakTn4eckne 3aHF|TVIF|), a Takke NpuMeHArTCA AUCTAaHUMOHHbIE o6pasoBaTeanb|e TEXHONOornn.
BoamoxHa peanun3auna gucunniinHbl B CMELLaHHOM peXnme.

n MporpammHoe obecnevyeHune

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HeunckntountensHble npaBa Ha MO Kaspersky Endpoint Security ans 6usHeca - PaclumpeHHbIn
Russian Edition

4 | NporpammHas cuctema AN OOHapPYXEHWst TEKCTOBbIX 3aMMCTBOBAHWA B Y4EOHbIX UM HayYHbIX
pabotax AHTunnarnat.BY3

5 | OdumcHoe npunoxeHne AdobeReader

6 | OdmcHoe npunoxeHue DjVuLibre+DjView

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

B npouecce mn3yy4eHus OUCLUNMMHBI UCMONb3YeTCA NEKUUOHHAs ayauTopusi, obopyaoBaHHaa MynbTUMEOUAHBLIM
o6opy,q03aH|/|eM. ﬂ,]‘lﬂ npoesegeHna npakTn4ecknx 33H9|TI/II7I, nHaneBunayanbHbIX KOHCyJ'II:TaLI.I/II7I, TeKyLlero KoHTpons
N NPOMEXYTOYHOW aTTecTauuu, CaMOCTOATENbHOM paboTbl UCMONb3yoTCA ayautopuun, BmectumocTbto 30 — 35
nocagoyHbix MecT. [lpakTuyeckMe 3aHsaTMS conpoBoXparTcsa paboton ¢ Tabnuuen [O.U. MeHpeneesa,



reOXMMUYECKON Tabnuuein, MoAensMU KpUCTamfiM4eckmx pelleToK MWHeparioB, pesynbTaTaMu CheKTpasribHOro,
XMIMUYECKOTO U Ap. BUAOB aHanM30B U NMPoYnM pa3faToyHbIM MaTepuarom.

[MpoBegeHne Kypca BO3MOXHO C MNPUMEHEHWEM OUCTaHUMOHHBLIX OBpasoBaTeribHbIX TEXHOMNOrMMm Ha
obpasoBaTtenbHoOM noptane BI'Y (www.edu.vsu.ru) ocyliecTsnsieTcs ¢ npumeHeHnem Hoytoyka TOSHIBA Satellite
A200-23J ¢ BCTPOEHHOW BMAEOKAMEPON 1 MUKPOGOHOM.

Wcnone3yeTcs cnepytowee nporpammHoe obecneyeHune: WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013
RUS OLP NL Acdmc.

19. OueHou4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum

MopsiAok OUEHKM OCBOeHMSI obOy4darolwmmucs yd4ebGHoro maTepuana onpegensieTcs
coaepkaHneM crieaylLmx pasaenos ANCUMNINHDI:

No HavnmeHoBaHue K WHankaTop(bl)
o oMneTeH
a/n pasgena QUCUUNIvHbI uMA() BOCTMKEHNSA OueHouyHble cpeacTBa
(mogyns) KOMMNeTeHUMMN
BeeneHwve, ctpoeHune
aTOMHOro a4pa,
n30ToMbl, UX
Knaccudmnkaums
PacnpocTpaHeHHOCTb
N30TOMOB, UX
dpakuMoHMpoBaHme B
nNpupoaHbIX obbekTax
OcHoOBHblE MeTOAbI
onpegeneHuns
3. | abcontoTHOro Bo3pacTta MK-3 MK-3.1 Tecm, onpoc o nekyuoHHoU Yyacmu
reonorm4yecknx
obpasoBaHui.
PaguoaktusHbie un
cTabunbHble M30TONMbI B
npobneme
pygoobpa3oBaHus
PagnoaktuBHble
5. M30TOnMbI U MK-3 MK-3.1 Tecm, onpoc o nekyuoHHoU Yacmu
reoxpoHosorms
Macc-
6. | cnekTpomeTpuyeckme MK-3 MK-3.1 Tecm, onpoc no nekyuoHHoU Yyacmu
n3mepeHusi
MpomexyTouHasa aTTecTaums MepeyeHb 80MPOCOE K 3a4emy
dopma KOHTpons — 3ayeT Umoeoenili mecm

MK-3 MK-3.1 Tecm, onpoc no nekyuoHHoU Yacmu

MK-3 MK-3.1 Tecm, onpoc o nekyuoHHoU Yacmu

MK-3 MK-3.1 Tecm, onpoc o nekyuoHHoU Yacmu

20. TunoBble OLEHO4YHbIE cCpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensivowme
npoueaypbl OUeHUBaHUsA

20.1. TeKywyMin KOHTPOIb YyCNEeBaemMocCTun

KoHTponb ycneBaemocTu no AUCLUUNINHE OCYLLECTBIAETCS C NOMOLLBIO CNeayoLWmMX OLEHOYHbIX
CpPeacTB:
1) Onpoc no nekunoHHon YacTu; 2) TectupoBaHve
(HaumeHoeaHue OUeHo4YHoeco cpeacmsa meKyuweeco KOHmMpOoJsid ycneeaemocmu)

lMepeyeHb 3alaHul, mem peghepamos, memMm npe3eHmayul, Kypcosbix, 00K1ados,
nabopamopHbix pabom mpeboeaHus K npedcmasneHuro nopmaonuo

TvnoBble BOMpOCHI A4Ns NPOBEAEHUS ONpoca No NEKLUMOHHOMY Kypcy
1. Vctopus pa3sntui npeacTtaBneHumn o Bo3pacte 3emMnu.
2.. OTKpbITME PaaNOaKTUBHOCTU (NOAM, AaTbl, OCHOBHbIE CODObITMS NPUBEALLME K OTKPbLITUIO
pagMoakTUBHOCTHK).
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3. MoHATne nsoTonbl, N30TOHLI, N306apkbl. VX nonoxeHne Ha gnarpaMmMme YNCIIO HEUTPOHOB — YMCIO
NPOTOHOB.

4. Knaccudumkaumsa nsotonos. Buabl M30TONOB. YCTONYMBOCTbL M30OTOMNOB B 3aBUCMMOCTU OT
COOTHOLLEHUSA B HUX NPOTOHOB N HEMTPOHOB.

5. OCHOBHbIE 3aKOHOMEPHOCTHU, XapaKkTepusyloLLne KoSIMYeCcTBO N30TOMOB Y XMMUYECKUX INTEMEHTOB U
NX COOTHOLLEHMS.

6. OxapakTepu3ynTe HeraTpoHHbIM pacnag paguoakTUBHbIX S4ep.

7. OxapakTepusynte No3NTPOHHbIA pacnag paguoakTUBHbIX S4ep.

8. UTto Takoe HENTPUHO?

9. Yto Takoe nsomephbl?

10. OxapakTepusynte anbda-pacnag pagnoakTUBHbIX S4ep.

11. OxapakTepusymnTe aNeKTPOHHbIM 3axBaT Npu pacnage paguoakTuBHbIX Saep.

12. OxapakTepusymnTe CnOHTaHHOE AeneHne pagnoakTnBHbIX Saep.

13. OCHOBHON 3aKOH pagnoakTMBHOIO pacnaga (opMynmMpoBka, opmyna, pacumngposka opMynbl).
14. OTHoweHune N/D 6yaet 6onbwimm B 6onee gpeBHMX Unv onee Monoabix MMHepanax?

15. Uto Takoe Dy B (hopmyne Ansa onpeneneHns U3OXpPOHHOro Bo3pacta MUHepasos?

16. y = b + Xk — ypaBHeHne npamon. OnuwnTe NoBeAeHNe 3TON NPSAMON NPU YMEHbLUEHWMN / YBENNYEHWN
napameTpoB b un k.

17. HazoBuTte 4 ycnosusi, BbINOSTHEHWE KOTOPbIX 06ecneynBaeT nonyvyeHne Hanbonee ToOUHbIX
OaTUPOBOK abCconoTHOro Bo3pacra?

18. YTO 3HAuUMT BblpaXXeHne «MuUHeparn — 3aMKHyTas N3oTornHasi cuctemMan»?

19. HasoBuTe u3BecTHble Bam Mogenu coBpeMeHHbIX Macc-CnekTpoOMETPOB.

20. MpuHUMnManebHas cxema U OCHOBHblE Pa3HOBUAHOCTM Macc-CNeKTPOMETPOB.

21. K-Ar- meTog gatmpoBaHusi. Obwme cBeaeHus1, reoxnmus Kanus n aproHa. Peakunsa pagnoaktmeHoro
pacnaga kanus. MuHepansbl, npurogHbie Ansg AaTMpoBaHuS.

22. Rb-Sr meTog gatmpoBaHus. Obume cBeaeHns, reoxnmmsa pyonausa n ctpoHums. Peakums
pagMoakTUBHOroO pacnaga pyonaus. MnHepansl, NpurogHble 4ns gaTtupoBaHUs.

23. Sm-Nd meTtoa aatnpoBaHus. ObLume ceeageHus, reoxummns Sm u Nd. Peakunsa pagnoaktmBHOro
pacnaga Sm. MuHepansl, NnpurogHble Ansa AatMpoBaHus.

24. Lu-Hf- meTtog patupoBanus. Obwue ceeageHusi, reoxnmus Lu n Hf. Peakuunsa paguoaktnBHoro
pacnaga Lu. MuHepansl, npurogHble Ansa AaTUMpoBaHUA.

25. Re-Os- meToq gatupoBaHus. Obume ceegerHuns, reoxnmms Re n Os. Peakuuns paanoakTUBHOIO
pacnaga Re. MyuHepansbl, npurogHbie Ang AaTMpoBaHus.

26. U-Pb, Th-Pb- meToabl gatnposanus. Obwme ceegenus, reoxummus U, Th, Pb. Peakuun
paanoakTuBHoro pacnaga U, Th. MuHepansl, npurogHble Ansa oaTupoBaHuS.

27.

1) daHo; 2) HanucaTb ypaBHEHME A1 NOCTPOEHMS U3OXPOHbI; 3) HapucoBaTb rpaduk ¢ ABYMS
nzoxpoHamum 1 OBbACHUTD kakasi usoxpoHa 6onee apeBHsAs / Monoaas; 4) ykasatb ycrnosus,
Heobxoaumble NS NOMyYeHNsa TOYHbIX 4aTUPOBOK

A) K40, Ar40, Ar36

b) Rel187, Os187, Os186

B) K40, Ca40, Ca42

N Rb87, Sr87, Sr86

) Sm147, Nd 143, Nd144

E) Lul76, Hf176, Hf177

K) U235, Pb207, Pb204

28. Obwasn xapaktepuctuka Ar-Ar meTtoga.
29. Obwasa xapaktepuctunka K-Ca metoga
30. N3oTonHasga asontouma Sr, Nd.

31. N3oTonHasga asontoumsa Re, Lu, Pb.

TunoBble TeCTOBbIE 3adaHnsA U3 baHka BONpocCoB
1. Metopgom onpeaesneHva abconroTHOrO BO3pacTa, OCHOBAHHbIM Ha aan)a-pacnap,e
ABAAETCA:



Camapuin-Hrnogmmosbin
roteumnn-fapHnesbin
PeHnin-OcmmeBbin
Pybunanin-CTpoHumneBbIv
YpaH-Topuin-CBUHLOBBbIN

Kannin-AproHoBbiin

2. Mpwm pacnaae 9 poanTEeNbCKNX N30TONOB B CUCTEME COXPaHUIOCh 9 AOUEPHUX
M30TONOB. JTO 3HAUUT, UTO NOJIy4YeHHas AaTUpPoBKa 6yaeT oTpaXkaTb BO3pacT, KOTOPbIA

ByAeT ABAATLCA UCTUHHbBIM

byseT ApeBHEe, YEM UCTUHHBbIN

MOJIOXE, UEM UCTUHHBIN

byseT ABNATbCA BO3PACTOM Hayana BbIBETPUBAHMUSA

byaeT ABNATLCA BO3PacTOM MeTamopdunsma

3. Ana paTMPOBKMN N3OXPOHHBIM METOAOM B KauecTBe Npo6 HY>KHO UCNo/b30BaTb...
MoHodpakLmm M1UHepanoB 1 BanoBble NPoobbl
BanoBble npobbl

MoHodpakL 1 MMHepanoB

4. Metogom onpeaeneHns abcontoTHOro Bo3pacra, NPUrogHbIM ANA 4aTUPOBKU PyA,
MeCTOPOXXAEHUU MoaubaeHa aBaaeTca:

PeHnn-OcmueBbIn
Moteumn-rapHuesbin
Camapuin-Hrnoammosbin
Kannin-AproHosblii
Pybunanin-CTpoHumneBbIv
YpaH-Topuir-CBUHLOBBbIN
5. Metoaom onpepaeneHna abcooTHOro Bo3pacta, OCHOBaHHbIM Ha 3JIEKTPOHHOM
3axBaTe fABAseTCA:
YpaH-Topuin-CBUHLOBbIN
Pybnann-CtpoHumeBbIv
Kannn-AproHosblii
MoTteummn-rapHuesbin
Camapuin-Hrnogmmosbin

PeHunmn-OcmueBbin



6. [Ana Hanbosiee TOUHOI AaTUPOBKU B YC/IOBUAX MJIOXO 3aMKHYTOW M3OTOMHOMN CUCTEMBbI
HY>XHO MCMOJIb30BaThb OTHOLLEHME:

207Pb/206Pb
206Pb/238U
208Pb/232Th
207Pb/235U

7. Ecnv pybuauit HakanamMBaeTcA B OCTaTOUHbIX pacnjiaBax, a CTPOHLMA - B TBepAon
¢dase, 10 3Ty cuTyaumio 6yayT oTpaxkaTb c/eAyloLne N30TOMNMHbIE OTHOLIEHUA:

Rb/Sr - B YnbTpaocHOBHbIX nopogax - 2,0; B kncablx nopogax - 0,5
Rb/Sr - B YnbTpaocHoOBHbIX nopogax - 0,5; B kncabix nopogax - 0,5
Rb/Sr - B YnbTpaocHOBHbIX nopogax - 0,5; B kncabix nopogax - 2,0

Rb/Sr - B YnbTpaocHOBHbIX Nopogax - 2,0; B kKncabix nopogax - 2,0

8. Mokasarenb BABI npumeHseTca ans cieayloliero MeToaa onpegeneHusa abcontoTHoro
Bo3pacra...

Moteunin-radpHmessbiin
YpaH-Topuin-CBUHLOBBIN
PeHnin-OcmmeBbIn
Pybuanin-CTpoHLUmMeBbIV
Camapum-HroanmoBbin

Kannin-AproHosbiin

A
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9. Mono>xeHne KPacHOW TOUKUN ONpeAenseTca C MOMOLLbHO...
MN3yueHuna coctaBa BceneHHowu

M3yueHunsa coBpeMeHHbIX 3eMHbIX FTOPHbIX MOPOA

3yyeHna MeTeopuTOB M ra3oBbIX TYMaHHOCTEN

V3yueHunsa 4peBHNX 3eMHbIX FOPHbIX MOPOA,

N3yueHunsa apeBHux obpasLioB ¢ Mapca
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Puc. 8.1. Rb-Sr usoxponsas amarpasmma, 1o-
Ka3biBUIOIIAR WIOTOMNYIO IBOMIONHIO TOPO BO
BPCMEHI MOCIIC MX KPHCTA. LTH3AIMK M3 TOMOren-

10. no¥ Marmu.

Ha gaHHOM rpaduke Bo3pacT cpesHern ToUkM (Npobbl) MOIOXKE YeM NEBOW N NPaBOWn
Ha gaHHOM rpaduke Bo3pacT nNeBov TOUKM (NPO6bI) ApeBHee YeM CpeaHeln 1 NpaBom
Ha gaHHOM rpaduke Bo3pacT Bcex Tpex Npob (Touek) 0aNHaKOBbIN

Ha gaHHOM rpaduke Bo3pacT cpesHelr TOUkn (Npobbl) ApeBHee YeM IeBON 1 NPaBOW

Ha gaHHOM rpaduke Bo3pacT neBou TOUKM (MPOBbI) MOIOXKE YeM CpesHEeN 1N NpaBown

OnuncaHne TexHonormm nposegeHnsa

Onpoc no NEeKUMOHHOW YacTu NPOBOAUTCA B Havyarne 3aHATUn. TecTupoBaHMe NpoxoauT nocre
3aBepLUEHUsI U3y4eHUst KpYMHbIX pa3faernioB AUCUMNIMHLI Ha obpasoBaTtensHoM nopTane BIY.

TpeboBaHUA K BbINOMHEHWNIO 3a4aHMIA (MNK LIKanbl Y KPUTEPUM OLIEHMBAHUSA)

B xonoe onpoca no NEKUMOHHON ” I'IpaKTI/I‘-IeCKOIZ 4YacTAaAM Ha 3aJaHHble BOMPOCHbI OOITXKHbI ObITb
nonyyeHbol 4YeTkue, npaBuiibHble OTBEThHI. Mo wuToram onpocoB ” OLUEHKN TeCTOBbIX 3agaHun
onpegenaeTca Kofin4ecTtBO BEpPHbIX OTBETOB B MPOLIEHTAX.

Kpumepuu u wkarna oyeHusaHus
0-40% npasusibHbIX 0MEemo8 — He 3a4meHo
41-100% npasurbHbIX 0MEemo8 — 3a4meHo

20.2. NpomexyToyHaa atrecTayus

MpomexyToyHaa aTtTectaumss N0  OUCUMMANHE OCYLLECTBASAETCA C MOMOLUbK  CnegyroLwmx
OLIEHOYHbIX CPeacTB:
1) Bonpochl k 3a4eTy, 2) UToroBoe TeCTupoBaHune
(HaumeHoeaHue OUeHo4YHoeco cpeacmea npomeﬂ(ymquoU ammecmauuu)

lepeyeHb npakmuyeckux 3adaHul, mem peghepamos, mem rpeseHmauyul, Kypcosbix,
Ooknados, mpebosaHus K npedcmassieHuro nopmagosiuo, 80rNpPOCO8 K IK3aMeHy (3ademy) u nopsdok
¢popmuposaHusi KM

lMepeyeHb BOMPOCOB K 3a4eTy
1. ACTOKM M30TOMHOW reonormu.
2. BHyTpeHHee cTpoeHne aTOMOB.



3. CtabunbHOCTL S4€ep U pacnpoCTpaHEHHOCTb N30TOMOB.

4. MexaHn3mbl pacnaga pagnoakTUBHbIX SAep.

5. Pa3BeTBNeHHbIN pagnoakTUBHLINA pacnag.

6. OCHOBHOW 3aKOH pagMOaKTUBHOIO pacnaga.

7. Lleno4ykn paganoakTUBHbLIX NpeBpaLLEeHNiA.

8. OcHoBbI Macc-CnekTPoOMETPUM.

9. Kanuin — AproHoBbIi MeTO4 4aTUPOBaHUS.

10. AproH — AproHoBbI METO4 aTUPOBaHUS.

11. Pybnani — CTpoHumMeBbIM MeTof onpeaeneHms Bo3pacrta

12. \3oTONHas reonorns CTPoHUMS B METEOPUTAX M 3EMHbIX MarMaTn4eCcKMx nopogax
13. \3oTonHas reonormsi CTPOHLMS B OCaAO4YHbIX NOPOAaXx.

14. Camapun — HnogumoBbIn MeTO onpeaenieHnst Bo3pacTa.

15. \3oTonHas reonornms Heoguma B MarmaTU4eCKMX nopoaax.

16. \3oTonHasa reonorns Heoguma B 0CafouHbIX Mopoaax.

17. JioTeunn — NapHmeBLIN MeTOA onpeaeneHus BospacTa.

18. PeHnin — OcmuneBbI MeTOA OaTUPOBaHUS.

19. Kanun — KanbumeBbli MeTO4 AaTUPOBaHKS.

20. YpaH — CeuHuoBble 1 Topun — CBMHLIOBbIE METOAbLI ONpeaeneHuns Bospacra.

21. N\soTonHas reonornst cBMHLA.

22. MeToabl 4aTMpoBaHus, OCHOBaHHbIE Ha ABMEHUN HAPYLLEHUS] PaaANOaKTMBHOIO PaBHOBECUS.
23. MeToabl 4aTMpoBaHus, OCHOBaHHbIE HA UCCNegOBaHNUN TPEKOB OCKOSKOB AENEHUST U APYTrnX
pagnaumMoHHbIX HAPYLLEHWUNA.

lNepeyeHb 3agaHnin 4na NTOroBoro Tecta

MToroBbin TeCcT cocTonT n3 58 BOMPOCOB M3 pasHbIX kKaTeropun (pasgenos), KOTopbie BblbnparTcs B
cny4vanHom nopsiake ua 6aHka sonpocos 6onee yem n3 100 HaMMeHoBaHUN.

OnuncaHne TexHonorum nposegeHns

Knaccudeckun 3adeTt npoBoANTCA B COOTBETCTBUUN C MonoxeHuem o nposegeHunn npomemyTquon
arrecrauum o6yqa+ou_u/|xc;| no O6pa3OBaTeJ'IbeIM nporpamMmmMmam BbiCLUEro 06pa3OBaHM$I B BOpOHG)KCKOM
rocynapCTtBeHHOM YHUMBEpPCUTETE. B Ccllydae HeBO3MOXHOCTU npoBedeHunA KrnacCu4ecCcKoro 3adeTta
npoBOANTCA NTOFOBOE TECTUPOBAHUE.

TpeboBaHUs K BbINOMHEHWUIO 3a4aHWUIA, LUKarbl M KPUTEPUM OLLEeHUBAHUS
Ans oueHVBaHWS pe3ynbTaToB OOYYEHMSI Ha 3K3aMeHe WCMONb3yeTcs Liana: «3ayTeHO», «He
3a4TEHOY.

Kputepuu oueHnBaHns KomneTeHumm Lkana oueHok
Ob6yvawowuinca Bnageet MOHATUAHBIM — annapaTtoM  AaHHOW  obnactm  Hayku 3a4YTeHo
(TeopeTmyeckumMn OCHOBaMW AUCLUNIMWHBI), CnocobeH unncTpupoBaTtb OTBET
npumepamu, aktamum, NPUMEHHATb TeopeTMYecKMe 3HaHus Ans  pelueHus
npakTUYeCcKUX 3agay, HoO AonyckaeT OWMOKM Npu OTBETax Ha BOMpPOChI.
OTBeT Ha KOHTPOJIbHO-U3MEPUTENbHbLIA MaTepuan He COOTBETCTBYET mMobbiM Tpem He 3a4TeHo
(4eTblpem) ©3 nepeyvucrneHHblX nokasatenen. O6yyawowuiics OeMOHCTpupyeT
OTPbIBOYHbIE, (PparMeHTapHble 3HaHUS, gonyckaeT rpybble OWMOKM Mpu peLueHun
NpakTUYeCcKUX 3a4a4 1 He JaeT OTBETbI Ha BOMNPOCHI.

Mo utoram TeCTUpoBaHuUA onpenenaeTca KoJin4eCcTtBO BEPHbIX OTBETOB B NMPOLIEHTAX.

Kpumepuu u wkana oyeHusaHus. 3a4teHo: 6osiee 40 % rpasusibHbIX OMBEemos, He 3a4TEHO:
meHee 40 % npasusibHbIX 0MEemos.




