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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

51.B.[1B.09.01 Nl'eoxumuss n3otTonoB U re0OXpPoOHONorusa
Koo u HaumeHogaHuUe OUCL(UI'IHUHbI 8 coomeemcmeuu ¢ y'-le6HbIM niaHom

1. Kog u HauMeHOBaHMe HanpaBfieHUs1 NOAroToBKKU/cneuManbHOCTH:
05.03.01 N'eonorus

2. Mpodunb nogrotoBku/cneynanusaumna: Feonormyeckass CbeMKa U NMOUCKU TBepAbIX
norne3HbIX UCKoMaeMbIX

3. KBanudukaumsa BbinycKHMKa: 6GakanaBp
4. dopma oby4eHus: ovHas

5. Kacbeapa, oTBevalowlan 3a peanusaumio AUCLUNINUHbI: MMHEpanoruum, netporpadouu u
reoxumuu

6. CocTtaBuTENU NporpaMmmbil:

AbpamoB Bnaavmmup BnaammupoBuYd, KaHOuOaT reonoro-mMuHepanoruydyeckux Hayk,
OOUEeHT

(®PUO, yyeHas cmeneHsb, y4eHoe 38aHue)

7. PekomeHaoOBaHa: Hay4yHO-MeToan4YeCKnmMm COBETOM reoJjiorm4eckoro cbaKyaneTa,

npoTtokon Ne9 ot 29.05.2023

8. YuebHbIn roa: 2026-2027 CemecTtp(bl)/TpumecTp(bl): 7



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llenbto ocBoEHMSs y4ebHON OMCUMNNNHBI SBNSieTCS:

- noarotoBka 6akanaBpoB, CNOCOOHLIX MHTEPNPETUPOBATL Pe3yNbTaTbl M30TOMHbLIX
nccnegoBaHUn MMHEpPAanoB, FOPHbIX NOPOA U PYA C Lenbio onpeaeneHns nx abcontoTHOro
reoniorm4yeckoro Bo3pacTa.

3apaya y4yebHoM ONCUUNIINHGI:

- (hopmupoBaHme y obydatowmxca npencrasneHni o6 usotonax, UX BUAAX U LUMPOKOM
pacnpocTpaHeHun B npupoae; NPMMEHEHMM W30TOMOB B reonorMM Onsi onpeaeneHus
PU3MKO-XMUMUYECKMX U BPEMEHHbLIX MapamMeTpoB pPa3fiMYHbIX MPOLLECCOB U OOGCTAHOBOK,
naneoknumaTta, UCTOYHMKA PYAHbLIX U APYrMX 3N1IEMEHTOB.

10. MecTo yye6HOM aucumnnuHbl B cTpykType OOI:
(obs3amenbHasi 4Yacmb unAu  4Hacmb, ¢hopMupyemasi  yHacmHukamu
(eapuamuseHasi) brioka b1, kK komopoul omHocumcsi QucyunauHa;
mpebogaHusi K 8XOOHbIM 3HaHUSIM, YMEHUSIM U HaebikaM;, OucuunsuHbl, Ofi Komopbix OaHHas OucyuriiuHa
sengemcs npedwecmesyowel (npu Heobxodumocmu))

o6pa306ameanb/x omHouwleHuu

MecTto y4yebHoM aucumnnuHbl B cTpyktype OIMOMM: brok B1, aucumnnnHa no BbIGOpY BapuaTUBHOW 4acTwy,
dhbopmMmpyemMon y4acTHUKamm obpasoBaTeNnbHbIX OTHOLLEHWA.

mpe6osaHu,q K 8XOOHbIM 3HaHUSIM, YMeHUAM U HaeblKaMm: onsa ycrieWHoeo 0ce0eHuUs oucyunnuHbl CmyOeHmaM
Heobxodumbi ba3o8ble 3HaHUS, YMEeHUA U HasblKu, MoJiy4eHHsbIe rpu u3dy4eHuu xumuu, d)U3UKU, eceoxumuu.

oucyunnuHel, ons KOmopsbIxX OaHHasi ducuurnnuHa sierisiemcsi npedwecmeyfou.qea: pecuoHarlrlbHas memarsi/ioeceHUs,
380/10YUS eeosioeudYecKuUx rnpoueccos.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AUcUUNNUHe/MOoAyNio (3HaHWUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEeHLMSAMU) U UHAUKATOPaMU UX OOCTUKEHUA:

Kog HaseaHwne Koa(bl) WHpmnkaTtop(bl) MnaHnMpyeMble pesynbTaTbl 00y4eHus
KOMNeTeHuun
MK-1 CnocobeH MK-1.1 AHanusnpyet 3HaThb:

NPUMEHATb BO3pacTHble 3aKOHOMEPHOCTU PacnpOCTPaHEHUA U30TOMOB

pesynbTathbl COOTHOLLUEHUS B MPUPOAOHbIX CUCTEMAx, WX MOBeAeHVEe B

n3yyeHuns BCEX 0Caf0uHbIX, mMarMaTuyeckom n MeTamMopUYeCKoM

acnekTos BYKaHOT€HHbIX, npoLeccax, rmaBHble U30TOMHbIE OTHOLUEHUSI B

reonorm4eckoro BYKaHOr€HHO- 3eMHOW Kope

CTpOEeHus " 0Caf0uHbIX, YmeTh:

ncTopum MeTamMopUYECKUX, NPUMEHSATb 6a3oBble 3HaHWs,

reonorm4yeckoro WHTPY3UBHBIX, XapakrepwusyoLue OCHOBHblE

pa3BUTKS MeTaMopdOreHHbIX U | 3aKOHOMEPHOCTU  pacnaga pPaguoaKTUBHBIX

TeppuTopuii  Ans 4YeTBEPTUYHBIX agep npu aHanu3e abcontoTHOro Bo3pacTta U

peLueHns obpasoBaHuii. NPOOOJKUTENBHOCTU reonorm4yecknx

CTaHOapTHbIX npoLeccos

3agad Bnapgetb:

reonornyeckomn CMOCOBHOCTBIO BbIBUpaThb n BUOETb

CbEMKM npuUHUMNManbHble  OTAMYMSA B PasfnYHbIX
mMeTogax u MeToaoukax  onpefeneHus
abCcontTHOro BO3pacTta reonorm4yeckmx
00pa3oBaHWl, OCHOBAHHbLIX Ha W3y4YeHUu
pagMoakTMBHOIO pacnaga aTOMHbIX saep

12. O6beM AUCLUUNNMHBbI B 3a4eTHbIX eanHuLUax/yac. (s coomeemcmeuu ¢ y4ebHbIM niaHoM) — 2

172.

dopmMa NPOMEeXYTOYHOMW aTTeCTaLMum (3auem/sk3ameH) 3a4€T




13. TpyaoeMkKocTb N0 BUAaM y4e6Hon paboTbl

TpynoemMkocTb
Bupg yyebHor paboTbl Bcero Mo cemecTtpam
7 cemecTp Ne cemecTpa
AyOouTOpHbIE 3aHATUSA 48 48
] nekuunu 16 16
B TOM Hucne: npakTnyeckue 32 32
nabopartopHble - -
CamocTosaTenbHas paborta 24 24
B TOM Ymncne: KkypcoBas pabora (npoekT) - -
dopma NpoMeXyTO4YHON aTTecTaumm 3auer 3ayer
(3k3ameH —  4ac.)
UToro: 72 72

13.1. CopepkaHMe QUCLUMIUHDI

Peannsauus
pasgena
HaumeHoBaHwue pasgena ONCUNNNUHBI C
Ne n/n CopaepxaHve pasgena gUCLMNINHDI
ANCUUNNNHBI NMOMOLLIbIO
OHNawH-Kypca,
QYMK*
1. Jlekuum
11 BeeneHwve, ctpoeHune CTpoeHune aTOMHOro sapa, XapakTepUCTUKM HYKITOHOB,
aTOMHOro sapa, U3oTonsl, ycTon4meocTb gapa. OTKpbITUE N30TOMNOB, NCTOPUS KX
ux Knaccudukaums n3yyYeHus, knaccndukaums, TepMUHONOIUS.
1.2 PacnpocTtpaHeHHOCTb PacnpocTpaHeHHOCTb N30TONOB B NEPUOANYECKON
N30TOrMOoB, UX Tabnuue v B npupoge. M3oTonHble ahdekTs,
dpakuMoHMpoBaHme B dpakLMoHMpoBaHNE U30TOMNOB. N30TOMHbIE
NpUpPOAHbIX 0O beKTax cTaHgapThl, U30TONHAA NAOTHOCTL. [NoHATHE O
CTabuNbHbIX N30TOMAxX, UX PacnpoOCTPaAHEHHOCTMU.
1.3 OcHoBHble MeTOAb! OcHOBHble MeTOAbl U METOAMKUN onpeaeneHus
onpegenennst abcontoTHOro | abcomnTHOro Bo3pacTa ropHbiX NOpoA4. TOYHOCTb
BO3pacTa reoniorm4eckmx onpegenennst abcontoTHoro Bo3pacta. Obnactu
o6pa3oBaHui. npuMmeHeHns. OrpaHU4eHnsa U HegoCTaTkKM METOLOB.
1.4 PaguoaktusHble M30TonHbIE KPUTEPUM UCTOYHNKOB BELLECTBA PYyaHbIX
cTabunbHble M30TONbI B MecTopoxaeHun. MNMpoucxoxaeHne pyaHbix (nonios.
npobneme PagvoreHHble n30TONbI, Kak NeTporeHeTnyeckme
pygoobpasoBaHus WHOMKATOPbI rE0NOrMYECKMX NPOLLECCOB.
15 PagnoaktmBHble nsotonbl U | PagnoakTuBHbIE M30TOMbI B FOPHbLIX Nopodax 3emnu,
reoXpoHonorms nnaHeT, JlyHbl, MeTeopuTax. AgepHas reoxpoHomnorus,
ee OCHOBHble nonoxeHusi. OCHOBHOe ypaBHeHMne
pagmnoakTMBHOIO pacnaja.
1.6 Macc-cnektpomeTpuyeckme | YCTPOUCTBO M MPpUHLUMNNansHas cxema macc-
n3mepeHuns cnekTpomeTpa. Buabl Macc-cnekTpoMeTpoB.
XapakTepucTuka CoBpeMeHHbIX MacC-CneKTPOMETPOB.
EovHUUBI nsmepeHuns pagnoakTUBHOCTH.
2. lMpaKkTnyeckune 3aHaTusa
2.1 BeeneHue, cTpoeHue PaguoakTuBHOCTb, €e Bubl, MOHATUE O cABUrax u
aToOMHOro s4pa, U3oTonbl, paguoaKkTUBHbIX psidax.
nx Knaccudgukaums
2.2 PacnpocTtpaHeHHOCTb dpakunoHnpoBaHue N30TonoB. [[eoXMMUS rnaBHbIX
N30TOMOB, NX CTabunbHbIX N30TOMOB, NPUMEHSIEMBIX B reonorun (H,
(hpakumoHMpoBaHue B C, O, S) v npMMeHeHne ux ons peLueHns
Np1poaHbIX 06 beKTax reonorm4yecknx 3agau.
2.3 OcHoBHble meToabl MpurogHsle MyuHepansl. TpeboBaHus K U3ydaeMbim
onpegenenunsa abcontoTHoro | obpasuam n nx NpodonoAroToBka. TOYHOCTb
BO3pacTa reonormyeckmx onpegenenns abconioTHOro Bo3pacTta.
obpasoBaHui.
2.4 PapgunoaktBHbIE 1 Paanuyune M30oTOmMHbIX OTHOLLEHWI B 3€MHOWN KOpe U

cTabunbHble N30TONbI B

MaHTuW. M'gpoTepmanbHble kapboHaThl U cynbgaThl,




npobneme GuoreHHble cynbduabl. U30TONHbLIA cOCTaB cepbl B
pygoobpasoBaHus rmgpoTepMarnbHbIX MECTOPOXOEHMAX

3. llabopaTopHble 3aHATUSA

31 ] | He npenycmoTpeHbl y4eBHbLIM NnaHom |

* 3anonHsemcs, ecnu omoenbHble pa3deribl QUCYUNIUHbLI U3y4aromcesi C OMOWbHK OHaliH-Kypca. B kornoHke
lMpumeyaHue Heobxodumo ykaszame HadgaHue oHnalH-kKypca unu OYMK. B Opyeux criyyasx e syeliku cmagsamcs
rpoYepKU.

13.2. Tembl (pasgenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

Buabl 3aHATU (KONIMYECTBO YacoB)

Ne HanmeHoBaHue TeMbl
CamocTtosiTenbHas

n/n (pasgena) gucumnnuubl | JNlekuun MpakTuueckme | JlabopaTtopHble pabota Bcero

1.1 | BeegeHwue, cTpoeHne
aToMHOro a4pa, u3oTonsbl, 3 - - 2 5
nX Knaccmudumkaums

1.2 | PacnpocTpaHeHHOCTb
N30TOMOB, NX

dpakunoHMpoBaHue B
NpUpOoAHbIX 06 beKTax

1.3 | OcHoBHble MeToabI
onpegerneHns

abconTHOro Bo3pacTta 3 - - 3 6
reonIorm4yeckux
obpasoBaHui.

1.4 | PagnoaktmBHble U
CcTabunbHbIE N30TOMbI B
npobneme
pynoobpasoBaHus

1.5 | PagnoakTuBHble N30TOmMbI
M reoXpoHonorus

1.6 | Macc-
CNeKkTpoMeTpu4eckme 2 - - 2 4
nsmepeHus

2.1 | BBegeHwue, cTpoeHne
aToOMHOro a4pa, u3oTonsbl, - 8 - 2 10
MX Knaccudumkaums

2.2 | PacnpocTpaHeHHOCTb
N30TOMOB, UX

dpakumMoHMpoBaHue B
Np1poaHbIX 06 bekTax

2.3 | OCHOBHbIE MeTOAbI
onpegeneHns

abconTHOro Bo3pacTta - 8 - 2 10
reonorm4yecknx
00pasoBaHui.

2.4 | PapnoaktmBHbIE 1
cTabunbHble U30TOMNbI B
npobneme
py£oobpas3oBaHus

- 8 - 2 10

WToro: 16 32 - 24 72

14. MeToanyeckue ykKasaHuss Ana oOy4varwWMUXCA MO OCBOEHUK AUCLMUNNUHLI:
(pekomeHOayuu obyyarowjumMcsi Mo 0CBOEHU0 OUCUUMIUHbI: yKazaHue Hauboriee croxHbix pasdernos, paboma ¢
KOHcrekmamu fiekyul, npe3eHmayuoHHbIM MamepuasioM, pekoMmeHoayuu ro 8bIrnofIHEHUK Kypcosol pabomsl, o
opzaHu3ayuu camocmosimesnibHolu pabomabi no ducyunuHe u 0p.)

B pamkax gucuunnuHbl NpegycMOTPeHbl crnegywoowme obpasoBaTefibHble TEXHOMOMMW:  3aHATUSA
NEKUMOHHOrO TUMa, MPaKTUYEeCKne 3aHsTWs, camocTosiTenbHas paboTa CTyAeHTOB, BKMOYaLLas
YyCBOEHWE TeOpeTUYecKoro MaTepuana, noaroToBKY K MPakTUYECKUM 3aHsTUsM, paboTta ¢ yuyebHukamu,
y4ebHO-MEeTOaANYECKON NUTepaTypoil, MNOArOTOBKA K TEKylleMy KOHTPOMO  YCNeBaemocTu, K
3K3aMeHy/3a4eTy, a TakkKe KOHCYNbTMPOBaHWE CTYAEHTOB MO BONpOCaM MomMcka Hay4YHOW MHdopMaLmu,
n3ydyeHns y4ebHOro MaTepuana n NpakTM4ecKoro peLleHns 3agau.




UTeHne nekuunm OcCYyLLeCTBMSEeTCA C npe3eHTaunen OCHOBHLIX MaTtepuarioB Ha MySbTUMegUAHOM
o6opyaoBaHMK, YTO 3HAYMTENBHO MOBLILWAET 3PENULLHOCTb, NOKa3aTeNbHOCTb N YCBOEHME MaTepuana.
Ha npakTMyecknx 3aHAaTUS paccMaTpuBaloTCA OnpederieHHble pasgenbl OUCUMNNvHBI, Tpebyowme
MaTeMaTU4ECKMX pacyeToB, AeTanbHOro aHanunsa guarpamm u rpacmkos, rpadonyeckmnx pabor.

[na ycnewHoro oBnageHust Kypcom Heobxoanmo obsizaTenbHO nocellatb Bce 3aHAaTusA. B cnydasx
npornycka 3aHATUA CTyAeHTy HeobXxoouMMO CaMOCTOATENbHO W3Yy4nuTb MaTepuan M OTBETUTb Ha
KOHTPONbHbIE BOMPOCHI MO MPOMYLLUEHHON TEMEe M 3aWunTuTb paboTy npenogaBaTento BO BPEMS €ro
MHOMBUOYaANbHbIX  KOHCyNbTauun. B xoge 3aHAaTMIA  obyyalwummcs  peKOMeEHAYeTCsl:  BECTU
KOHCMEeKTUpoBaHne y4ebHOro Matepuana; obpawaTb BHUMaHWE Ha KaTeropun, OPMYNMPOBKN,
packpblBaloLLME COOAEPXKaHME TEX UMNN UHbIX SIBMIEHWI M NPOLECCOB, HayYHbl€ BbIBOAbI U MPaKTUYECKMe
pekomMeHgaumm no ux MNPUMMEHEHUID; 3adaBaTb MpenodaBaTento YTOYHSALWME BOMPOCHI C LENbH
YACHEHUS TeopeTUIECKNX NONOXKEHUIN, paspeLleHns CNopHbIX CUTYaLUiA.

lMpoBeaeHne Kypca BO3MOXHO C NPUMEHEHWEM AUCTaHUMOHHbIX OBpasoBaTenbHbIX TexHonormn. Ha
obpasoBatenibHoM noptane BlY dyHKUMOHMPYET SNEKTPOHHbLIN Kypc «leoxumus M3OTOMOB W
reoxpoHomnorns», rae pasMelleHbl Bce Mpe3eHTauuMu, TeCToBble 3ajaHus W npegycMoTpeHa
BO3MOXXHOCTb NPOBEAEHMNS 3aHATUN B pEXNME BUAEOKOHGEPEHLNIA.

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

HeobOXoaUMbIX ONA OCBOEHUSA AUCUMUNIINHBI (Criucok numepamypbl 0GhOPMISIEMCs 8 COOM8emcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex 8ud08 UCMOYHUKOS)

a) ocHoBHas nuTeparypa:

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

.— 291 c. 69 ak3, rpud

YepTko, H. K. Feoxumus : yuebHoe nocobue / H. K. YepTtko. — MuHck : BI'Y, 2016. — 295 c. — ISBN
978-985-566-328-8. — TeKCT : 3NeKTPOHHbIN // JlaHb : aNeKTpoHHO-0MbnnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/180453 (nata obpaweHnus: 07.10.2021). — Pexum gocTyna: Ans aBTopums.
nonb30BaTeNen.

6) gononHuTenbHasa nuTeparypa:
Ne n/n NcTOYHMK
Asbenb VN.A. PagnoreHHble n3oTonbl 1 3Boniouns MaHTum 3emnu, kopel n atmocdepsl \ U.A. Asbens,

! WN.H. TonctnxmH. — Anatutbl: AH CCP, Konbckun dunuan. 1988. — 140 c.

> BownTtkeBuy I".B. N'eoxumusa n kocmoxumms nsotornos / I'.B. BontkeBuy. — MockBa. : QHeproatomumaaar,
1983. - 102 c.
M3oTonHas reonorusa: c6opHuk. — Mocksa. : Hegpa, 1984. — 333 c.

4 CnpaBo4HuK no nsotonHon reoxmmmu / 3.B. Cobotosuny [ ap.] — Mocksa. : OHepromnsgaT, 1982. —
240 c.

5 Tutaesa H.A. AgepHas reoxumus: yy4eb. / H.A. Tutaesa. — Mocksa. : I3g-8o MockoBckoro
yHuBepcuteTa, 1992. — 272 c. 1 3k3, 6/rpnda

6 ®op I". OcHoBbl n3oTonHom reonorun / I'. Pop. — Mocksa. : Mup, 1989. — 590 c. 1 3k3, 6/rpuda

7 Xedc W. Feoxummsa ctabunbHbix n3otonos. / V. Xedc. — Mocksa. : Mup, 1983. — 200 ¢

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (0uunanbHble Ppecypcbl MHTEPHET)™:
Ne n/n Pecypc
1. OneKTPOoHHO-6MbnNnoTeYHas cuctema «YHusepcuterckan bubanoreka online» http://biblioclub.ru/

2. OneKTPOHHO-6MbNnoTeYHas cuctemMa «KoHcyibTaHT cTyaeHTa» http://www.studmedlib.ru
3. OneKTPoHHO-6nbnNnoTeyHas cuctema_«J/lanb» https://e.lanbook.com/
4. ONEKTPOHHBIN Y4ebHbIN Kypc: «'eoxmumusy https://edu.vsu.ru/course/view.php?id=3878
5 BecnnaTHbIN HEKOMMEPYECKUIA CPaBOYHO-00pa3oBaTenbHbIN nopTan Ans reosioros, CTyAEHTOB-
' reonoroB http://www.geokniga.org/
6 BecnnaTHbIN HEKOMMEPYECKMIA MOpPTaI C HAy4YHO-MONYNAPHON 1 y4eOHON NUTEPATYPOIA NO reosnornm

http://www.jurassic.ru/amateur.htm



https://lib.vsu.ru/documents/contract_els/els_univer_lib_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
https://lib.vsu.ru/documents/contract_els/els_student_cons_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf
https://e.lanbook.com/

* Brayvane ykasbiearomcsi O6C, ¢ komopbimMu umeromcesi dozoeopa y BlY, 3amem OmKpbimbie 371€KMPOHHO-
obpasosameribHble pecypchbl, oHnalH-kypcbl, QYMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUs AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, rocobusi, 3adaqyHuku, mMemodu4yecKue yKazaHusi [0 8bIMOSIHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcosbix pabom u 0p.)

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

17. OOGpasoBaTenbHble TEXHONOrMKU, MUCNoONb3yeMble nNpu peanusauum y4ebHOWM
OUCUMNNUHBLI, BKIKOYas [AUCTaHUUOHHble obOpasoBaTenbHble TexHonorum (AOT,
3NneKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

Mpn peanusauyun yd4ebHOM ANCUUNAMHBI  UCMOMb3YIOTCA  Knaccudeckne obpasoBaTernbHble TEXHOMOruu

(J'IeKLI,I/IOHHbIe, npakTn4eckne 3aHF|TVIF|), a TakKkKe NMpUMeHAKTCA OUCTaHUWOHHbIe 06pasoBaTeanble TEXHONOINN.
BoamoxHa peanusauna gncuuniiibl B CMeLLaHHOM peXxXnmMme.

n [MporpammHoe obecneyeHne

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HenckniountenoHble npaBa Ha 1O Kaspersky Endpoint Security ana 6usHeca - PaclumpeHHbIn
Russian Edition

4 | MNMporpammHasl cuctema Ans OOHApPYXEHUS TEKCTOBbIX 3aMMCTBOBAHUM B YY4E€OHbIX UM Hay4vHbIX
pabotax AHTunnarnar.BY3

5 | OdwmcHoe npunoxeHme AdobeReader

6 | OdwmcHoe npunoxenne DjVuLibre+DjView

18. MaTtepnanbHoO-TeXHU4YECKoe obecneyeHme ANCUUNIINHDI:

B npouecce udydeHnss gMCUMNMHBLI UCNOMb3YeTCA NEKUMOHHAa ayautopusi, obopygoBaHHas MynbTUMEOUAHBIM
obopygoBaHueM. [nsi NpoBeAEHUSA NPAKTUYECKUX 3aHATUI, UHAMBUAYATNbHbIX KOHCYNbTAaLMN, TEKYLLEro KOHTPONs
N NPOMEXYTOYHOW aTTecTaumm, CaMmoCTOATENbHOM paboTbl Ucnonb3ylTca ayautopun, BMectumocTeto 30 — 35
nocagoyHbix MecT. [lpakTudeckne 3aHATMS conpoBoxpatoTcs pabotor ¢ Tabnuuen [O.M. MeHgeneesa,
reoxMMmyeckon Tabnuuen, MoaensMu KpUCTalIMYECKUX PELUeTOK MWHEeparoB, pes3ynbTaTaMu CrnekTparbHOoro,
XUMUYECKOTo U Op. BUAOB aHaNM30B M NPOYMM pa3gaToyHbIM MaTepuanom.

lMpoBegeHne Kypca BO3MOXHO C MNPUMEHEHMEM [AUCTAHUMOHHBLIX OOpasoBaTernbHbIX TEXHOMOIUW  Ha
obpasoBaTtensHoM noptane BI'Y (www.edu.vsu.ru) ocyuecTsnsieTcs ¢ npumeHeHnem Hoytoyka TOSHIBA Satellite
A200-23J ¢ BCTPOEHHOW BMAEOKamMmepomn 1 MMKPOOOHOM.

UcnonbayeTcsa cnegyrowee nporpammHoe obecneyerne: WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013
RUS OLP NL Acdmc.

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

MopsidOK OLEHKM OCBOEHUSI obyvarlwumucs yd4ebHOro MaTepuana onpegensieTcs
coAepkaHMeM creayloLwwmnx pa3aenos ANCLUMMNIMHBIL

HavnmeHoBaHue WHamnkaTtop(bl)
Ne KomneTteH
a/n pasgena QUCLUMNIMHbI usi(n) OOCTWXEHUSI OueHouHble cpeacTBa
(moayns) KOMMeTeHL MmN
BBeaeHune, cTpoeHue
aTOMHOro s4pa,
M30TOonMbI, UX
Knaccudunkaums
PacnpocTpaHeHHOCTb
M30TOMOB, NX
dpakumMoHMpoBaHue B
Np1poaHbIX 06 bekTax
OcHoOBHble MeTOoAb!
3. onpegeneHus MK-1 MK-1.1 Tecm, ornipoc no nekyuoHHoU Yyacmu

abconTHOro Bo3pacTa

MK-1 MK-1.1 Tecm, onpoc o neKkyuoHHOU Yyacmu

MK-1 MK-1.1 Tecm, onpoc o nekyuoHHOU Yacmu



http://www.edu.vsu.ru/

HanmeHoBaHue WHankaTop(bl)
Ne KomneTeH
a/n pasgena QUCUUNIvHbI LMA() BOCTMKEHNSA OueHouyHble cpeacTBa
(mogyns) KOMMNeTEeHL MM
reonorm4ecknx
obpaszoBaHuii.
PaguoaktusHbie 1
4, CTabMITbHbIE M30TOMbI B MK-1 MK-1.1 Tecm, oripoc no fieKYUoHHoU Yacmu
npobneme
pynoobpasoBaHus
PaguoaktusHbie
5. M30TOnMbI U MK-1 MK-1.1 Tecm, oripoc no fieKYyUoHHoU Yyacmu
reoxXpoHonorms
Macc-
6. | cnekTpomeTpuyeckue MK-1 MK-1.1 Tecm, onpoc no fnekyuoHHoU Yacmu
n3MepeHust
BeeneHwve, ctpoeHune
aTOMHOro a4pa,
n30TOMbl, UX
Knaccudmnkaums
PacnpocTpaHeHHOCTb
N30TOMOB, UX
dpakumMoHMpoBaHme B
nNpupoaHbIX obbekTax
OcHoOBHbIE MeTOAbI
onpegeneHuns
9. | abcontoTHOro Bo3pacTta MK-1 MK-1.1 Tecm, oripoc no npakmuyeckou Yacmu
reonorm4yecknx
0obpasoBaHui.
PagnoaktuBHble 1
cTabunbHble M30TONbI B
npobneme
pygoobpa3oBaHus
MpomexyTouyHasi aTTecTauus MepeyeHb 80MPOCOE K 3a4emy
dopma KOHTpons — 3a4eT Mmoeoebiti mecm

MK-1 MK-1.1 Tecm, oripoc no npakmuyeckou Yacmu

MK-1 MK-1.1 Tecm, oripoc no npakmuyeckou Yacmu

10. MK-1 MK-1.1 Tecm, onpoc o npakmu4yeckol Yacmu

20. TunoBble oOLUEHOYHbIE cpeAcTBa M MeToAMYECKME MaTepuanbl, onpegensivowme
npoueaypbl oLueHUBaHUs

20.1. TeKyLWwMN KOHTPOSb yCneBaeMocCTun

KoHTporb ycneBaeMocCTv No AUCLMUIMINHE OCYLLECTBNAETCS C MOMOLLLI0 CNneayLwmnx OLeHOYHbIX
cpeacTs:
1) Onpoc NO NEKUNOHHOM N NPaKTU4ECKON YacTaMm; 2) TecTupoBaHme
(HaumeHo8aHuUe OUEeHOYHO20 cpedcmea meKyu,ea0 KOHMPOIIs ycriegaemMocmu)

lMepeyeHb 3alaHul, memMm peghepamos, meM npeseHmayul, Kypcosbix, 00K1ados,
nabopamopHbix pabom mpebosaHusi K npedcmasieHuro nopmaouo

TunoBble BOMNpPOCHI ANsi NPOBEAEHUSA ONpOca NO NEKUMOHHOMY M NPaKTUYECKOMY KypCy
1. VcTtopust pa3sntui npeacTaBneHmmn o Bo3pacte 3eMnu.
2.. OTKpbITME pagnoaKTMBHOCTM (NOAM, AaTbl, OCHOBHbIE COBOLITMS NpUBEALUNE K OTKPbITUIO
paaMoaKkTUBHOCTH).
3. NoHATNe N30ToMbI, M30TOHLI, 306apbl. X nonoxeHne Ha guarpamMmme YNCro HEUTPOHOB — YUCHIO
NPOTOHOB.
4. Knaccudukaumsi nsotonos. Buabl n3otonos. YCTon4nMBOCTbL M30TOMOB B 3aBMCUMOCTM OT
COOTHOLLEHUSA B HUX NPOTOHOB N HEMTPOHOB.
5. OcHOBHbIE 3aKOHOMEPHOCTHN, XapakTepuayroLme KosiM4ecTBO U30TOMOB Y XMMUYECKUX 3NIEMEHTOB U
NX COOTHOLLIEHUS.
6. OxapakTtepuaynTe HeraTpoHHbIM pacnag paguoakTUBHbIX S4ep.
7. OxapakTtepusynte No3NTPOHHbINA pacnag pagnMoakTUBHbIX S4ep.



8. Yto Takoe HENTPUHO?

9. Yt0 Takoe nsomephbl?

10. OxapakTepuayiTe anba-pacnag pagnoakTUBHbIX S4ep.

11. OxapakTepuaymnTte aNeKTpOHHbIA 3axBaT Npu pacnage paguoakTuBHbIX Saep.

12. OxapakTepusymnTe CnoOHTaHHOE AeneHne pagnoakTnBHbIX Saep.

13. OCHOBHON 3aKOH paanoakTUBHOIO pacrnaga (opMynupoBka, hopmyna, pacwmgpoBka hopmynbl).
14. OtHoweHune N/D 6ygeT 6onblinm B 6onee gpeBHUX unu 6onee Monoabix MMHepanax?

15. Yto Takoe Dy B hopmyne ans onpeneneHnsi MI3SOXpPOHHOro Bo3pacta MUHeparos?

16. y = b + xk — ypaBHeHne npamon. OnuwnTe noseaeHne aTon NPAMON NPU YMEHbLLEHUN / yBENNYEHUN
napameTpoB b un k.

17. HazosuTte 4 ycnosusi, BbINONTHEHWE KOTOPbIX 0becneynBaeT nonyvyeHne Hanbonee TOYHbIX
AaTMPOBOK abCconTHOro Bo3pacTa?

18. UT0 3HAuuT BblpaXkeHne «MuUHepan — 3aMKHyTasd N3oTornHas cucteman?

19. HasosuTe nssecTtHble Bam Mmogenn coBpeMeHHbIX MacC-CneKTPOMETPOB.

20. MpuHUMnManeHas cxema U OCHOBHbIE Pa3HOBUAHOCTM MacC-CNeKTPOMETPOB.

21. K-Ar- meTog gatmpoBaHusi. Obwme cBeaeHus1, reoxnmus Kanus n aproHa. Peakunsa pagnoaktmBHoro
pacnaga kanusa. MuHepans!, NpurogHble Ana gatMpoBaHus.

22. Rb-Sr meTog gatmpoBaHus. O6wme cBegeHus, reoxmmmns pyonams n ctpoHumsa. Peakuns
pagMoakTUBHOIoO pacnaga pyonaus. MnHepansl, npurogHble 4ns gatupoBaHUs.

23. Sm-Nd metog aatnpoBaHus. Obwmne ceegeHus, reoxmummss Sm n Nd. Peakunsa pagnoaktnBHoro
pacnaga Sm. MuHepansl, NnpurogHble Ansa AatMpoBaHus.

24. Lu-Hf- meTtoa natuposanus. O6wme ceeaeHust, reoxumus Lu n Hf. Peakuus pagnoakTnBHOro
pacnaga Lu. MuHepansl, npurogHble onsa gaTupoBaHuA.

25. Re-Os- meToa gatuposanus. Obwune ceegeHus, reoxummna Re n Os. Peakumsi paanoakTUBHOIO
pacnaga Re. MuHepansbl, npurogHble Ans AaTMpoBaHuA.

26. U-Pb, Th-Pb- meToabl gatnposanus. Obwme ceegenus, reoxumms U, Th, Pb. Peakuun
paguoakTuBHoro pacnaga U, Th. MuHepansl, npurogHbie Ans gaTMpoBaHus.

27.

1) OaHo; 2) HanucaTb ypaBHEHUE AN MOCTPOEHUSA N30XPOHBI; 3) HapucoBaTb rpaduk ¢ ABYMS
nsoxpoHamm n OB bACHUTDL kakaa nsoxpoHa 6onee apesHss / monogas; 4) ykasaTtb yCnosus,
HeobxoanMble AN NOMYyYeHUs] TOYHbIX 4aTUPOBOK

A) K40, Ar40, Ar36

Bb) Re187, Os187, 0Os186

B) K40, Ca40, Ca42

N Rb87, Sr87, Sr86

) Sm147, Nd 143, Nd144

E) Lul76, Hf176, Hf177

>K) U235, Pb207, Pb204

28. Obuwan xapakrepuctmka Ar-Ar metoaa.
29. O6wasa xapakrepucTtuka K-Ca metoaa
30. N3oTonHasga asontouma Sr, Nd.

31. N3oTonHasga asontouma Re, Lu, Pb.

TunoBble TeCToBbIE 3a4aHNsA U3 GaHKka BONPOCOB
1. Metogom onpeaeneHus abcontOTHOro Bo3pacTa, OCHOBaHHbIM Ha anbda-pacnage
ABnserca:

Camapuin-Hrnogmmosbin
Moteunn-fapHmesbin
PeHnn-OcmueBbIn
Pybnann-CtpoHumeBbIv
YpaH-Topuin-CBUHLOBBIN

Kannin-AproHoBblIi



2. Mpwu pacnage 9 poAnTeNIbCKUX N30TONOB B CUCTEME COXPaHUAOCh 9 AoUepHUX
M30TONOB. JTO 3HAUMT, UTO NoJiyueHHasA AaTMpoBKa 6yAeT oTpa)kaTb BO3pacT, KOTOPbIA

ByAeT ABAATLCA UCTUHHbBIM

OyAeT ApeBHEE, YEM UCTUHHbIN

MOJIOXE, UEM UCTUHHBIN

ByAeT ABAATLCA BO3PACTOM Hauyasla BbIBETPUBaHMSA

byaeT ABNATLCA BO3PacTOM MeTamopdunsma

3. Ana paTMPOBKMN N3OXPOHHBIM METOAOM B KauecTBe Npo6 HY>KHO UCNOoJb30BaTb...
MoHodpakL M1 MMHEPaNoB 1 BasoBble NPO6LI
BanoBble npobbl

MoHodpakL M MMHepanoB

4. Metogom onpegeneHns abconOTHOro Bo3pacra, NPUrogHbIM ANA 4aTUPOBKU PYA,
MeCTOPOXXAEeHUU MoaubaeHa aBaaeTca:

PeHnin-OcmmeBbin
Troteumnn-fapHnesbin
Camapuin-Hrnogmmosbin
Kanni-AproHoBblii
Pybunanin-CTpoHuMeBbIn

YpaH-Topuin-CBUHLOBBbIN

5. Metopgom onpeaeneHun abconroTHOro BO3pPacTda, OCHOBAHHbIM Ha 3/1IEKTPOHHOM
3axBaTe ABJ/ideTcA:

YpaH-Topuin-CBUHLOBBIN
Pybunanin-CTpoHuMeBbI
Kannin-AproHosbii
roteumnn-fapHnesbin
Camapuin-Hrnoammosbin

PeHumn-OcmueBbin

6. [lna Hanbosiee TOUHOI AaTUPOBKU B YC/IOBUAX MJIOXO 3aMKHYTOW U3OTOMHON CUCTEMbI
HY>XHO UCMOJIb30BaTb OTHOLLUEHME:

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

7. Ecnm pybmuamii HakaninBaeTca B OCTaTOUHbIX pacrn/iaBax, a CTPOHLMA - B TBepAou
¢dase, T0 3Ty cMTyaumro 6yayT oTpakaTb c/efytolue M30TONHbIE OTHOLUEHUSA:

Rb/Sr - B YnbTpaocHOBHbIX nopogax - 2,0; B kucabix nopogax - 0,5
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Rb/Sr - B YnbTpaocHOBHbIX 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 Kncabix nopogax - 2,0

8. Mokasarenb BABI npumeHsieTca ansa cieayowero meroga onpeaeneHnsa abconroTHoro

Bo3pacra...
Troteuunn-fapHnesbin
YpaH-Topuin-CBUHLOBBIN
PeHnin-OcmumeBbIl
Pybnamin-CTpoHumneBbIv
Camapuin-Hrnoammosbin

Kanni-AproHoBblii

A

0,70400 ¢

>
HEB. 1 2 3 4 Swmnpa. ner

9. Mono>keHne KpacHOW TOUKN onpeAensaeTca C NOMOLbIO...
N3yueHuns coctaBa BceneHHowu

N3yuyeHns coBpeMeHHbIX 3eMHbIX FOPHbIX MOPOA,

N3yuyeHns MeTeopuToB 1 ra3oBbIX TYMaHHOCTEN

N3yueHns ApeBHMX 3eMHbIX FOPHbIX MOPOA

N3yueHuns apeBHUX obpasLLoB ¢ Mapca

88

Y
T
1 1

T
|

1 , AR (/P | 1 ! | |

?
7 any 86Sr

Puc. 8.1. Rb-Sr usoxponsas asarpasmai, 1o-
Ka3biBUIOILAR MIOTONNYIO IBOMIOIMI0 TIOPO BO
BPCMEHI MOCIC MX KPUCTA.UTHIAIMK M3 TOMOreN-

10. wo¥ Marmu.



Ha gaHHOM rpaduke BO3pacT cpesHern ToUkM (Npobbl) MOIOXKE YUEM IEBOWN N NPaBOWM
Ha sgaHHOM rpaduke BO3pacT 1eBOM TOUKM (NPO6bl) ApEBHEE YEM CpesHEeN 1 NpaBoW
Ha gaHHOM rpaduke Bo3pacT Bcex Tpex Npob (Touek) oanHaKOBbIN

Ha gaHHOM rpaduke BO3pacT cpesHer ToUkn (Npobbl) ApeBHeE YeM IeBOW U NpaBoOW

Ha gaHHOM rpaduke Bo3pacT neBou TOUKM (MPOobbl) MOOXKE YeM CpesHen n NpaBown

OnuncaHune TexHonormm nposeneHnda

Onpoc No NeKUMOHHON 1 NPaKTUYECKOM YacTsaM NPOBOAUTCS B Hadane 3aHAaTUR. TecTMpoBaHue
NPOXOAUT MOCMe 3aBepLUEHUs W3YyYeHUS KPYMHbIX pasgenoB AUCUMNAUHBI Ha obpasoBaTenbHOM
noptane BI'Y.

Tpe6OBaHI/IFI K BbIMOMNHEHMWIO 3a4aHNI (VIJ'II/I LUKanbl N Kputepumn OLl,eHI/IBaHI/IFI)

B xone onpoca no NEKUMOHHON ” I'IpaKTI/I‘-IeCKOIZ 4YacTAaAM Ha 3agaHHble BOMPOCHbI OOJTXKHbI ObITb
nonyyeHbol 4YeTkue, npaBUiibHble OTBETHI. Mo wuToram onpocoB ” OLUEHKNn TeCTOBbIX 3agaHumn
onpepgenaeTca Koim4eCTBO BEPHbIX OTBETOB B NPOLUEHTax.

Kpumepuu u wkana oyeHusaHusi
0-40% npasuribHbIX 0MEemo8 — He 3a4meHo
41-100% npasurbHbIX 0MEemo8 — 3a4meHo

20.2. NMpomexyToyHasa aTrectauumsa

MpomexyToyHass aTTecTauusi No  AWCUMMNIMHE OCYLLECTBNSETCA C MOMOLLbI CeayoLmx
OLIEHOYHbIX CPEACTB:

1) Bonpochl k 3a4eTy, 2) ToroBoe TecTupoBaHune
(HaumeHoeaHue OUeHO4YHOoc0o cpeacmea npome»(ymo'-/HoCl ammecmauuu)

lMepeyeHb npakmuyeckux 3adaHul, mem peghepamos, meMm rpeseHmauyul, Kypcosbix,
Odoknados, mpebosaHus K rnpedcmassieHuro nopmeouo, 80NpPOCO8 K IK3aMeHy (3ademy) u nopsdok
popmuposaHusi KM

lNepeyeHb BONPOCOB K 3a4eTy
. icTokmn nsotonHom reonorunu.
. BHyTpeHHee cTpoeHne aToMoB.
. CTabmnnbHOCTb siAEp 1 pacnpoCTPaHEHHOCTL U30TOMOB.
. MexaHun3mbl pacnaga pagnoakTUBHbIX SAep.
. PasBeTBneHHbIN pagnoakTuUBHbIA pacnag.
. OCHOBHOW 3aKOH paguoakTUBHOIO pacnaga.
. Llenoukun pagnoakTnBHbIX NpeBpaLleHui.
. OCHOBbI Macc-cneKkTpoMeTpum.
. Kanuin — AproHoBbin meToa gaTupoBaHus.
10. AproH — AproHoBbIi MeTo JaTUPOBaHUS.
11. Py6uamn — CTpoHUMEBLIN METOZ onpeaenieHnsa Bo3pacTa
12. \3oTONHasa reonorns CTPOHLUMS B METEOPUTAX U 3EMHbIX MarMaTU4eCcKMx nopodax
13. MI3oTonHas reonorms CTPOHUMA B 0Cago04YHbIX Nopoaax.
14. Camapuii — HnogumoBbIi MeTog onpeaeneH1s Bospacta.
15. \3oTonHasa reonornd Heoguma B MarmaTu4ecKux nopogax.
16. MI3oTonHas reonorust Heoguma B 0CagouHbIX MOpoaax.
17. loteunn — MadpHMEBBIN METO onpeaeneHnsa Bo3pacTa.
18. PeHnin — OcMmuneBbIi MeTO AaTUPOBaHUS.
19. Kanun — KanbumeBbin MeTo4 AaTUpoBaHuS.
20. YpaH — CeuHuoBble 1 Topun — CBUHLIOBbIE METOAbLI ONpeaeneHuns Bo3pacra.

O©OONOOBRWN -



21. N'soTonHas reonorns cBmHLA.

22. MeToabl 4aTMpOBaHUS, OCHOBAHHbIE HA ABMEHUN HaPYLLEHNSA PafMOaKTUBHOIO paBHOBECKS.
23. MeToabl 4aTMpoBaHUs, OCHOBAHHbIE HA UCCNEeLOBaHNN TPEKOB OCKOSIKOB AeNeHUs 1 ApYrux
pagnaumoHHbIX HAPYLLEHWUNA.

lNepeyeHb 3agaHnin 4na NTOroBoro Tecta

NToroBbIn TECT COCTOUT M3 58 BONPOCOB 13 pa3HbIX KaTeropui (pasaenos), KOTopble BbiIbMpatoTcs B
cnyyanHom nopsigke u3 6aHka Bonpocos 6onee yem n3 100 HaMMEHOBaHUNA.

OnucaHue TexHonorum NnposegeHns
Knaccudeckun 3adeT NpoBOAMTCA B COOTBETCTBMM C [lonoeHMem O npoBedeHUM MNPOMEXYTOYHON
aTTecTaumm oby4varomxcsa no obpasoBaTefnbHbIM NporpammMam Bbicllero obpasoBaHnsa B BopoHexckom
rocygapcTBeHHOM yHuBepcuTeTe. B cnyyae HEBO3MOXHOCTW MNPOBEAEHUSA KNacCU4ecKoro 3adveTta
NpoBOAUTCA UTOrOBOE TECTMPOBaHME.

Tpe6OBaHI/IF| K BbIMOMNHEHMIO 3a4aHWN, LKanb! U Kputepun oueHnBaHUA
[na oueHnBaHnga pe3ynbTaTtoB 06yqum:| Ha 3K3aMeHe Wucnosnb3yeTcA LWana: «3a4YTeHO», «He
3a4YTEHO».

KpuTepum oueHnBaHnst KOMNETEHLNI LLikana oueHok
ObGyvalowuiica BnageetT MOHATWMAHBIM — anmapaToM  AaHHOW  obracTn  Hayku 3a4TeHo
(TeopeTmyeckumMn OCHOBaMW AUCLUNIWHBLI), CnocobeH unncTpuposaTtb OTBET
npumepamu, aktamum, NPUMEHHATbL  TeOopeTMYecKMe 3HaHus Ans  pelueHus
npakTMYecknx 3agad, HoO JonyckaeT ownbKM Npy OTBETaxX Ha BOMpPOCH.
OTBeT Ha KOHTPOMbHO-U3MEPUTENbHBIV Matepuan He COoOTBEeTCTBYyeT NobbiM Tpem He 3a4YTeHo
(yeTblpem) w©3 nepeuvncrneHHblx nokasatenen. OOyyalOWMCa OEeMOHCTpupyeT
OTPbIBOYHbIE, (pparMeHTapHble 3HaHWs, gonyckaeT rpybble ownbku npu peLleHum
NpakTMYecknx 3agay 1 He gaeT OTBETbl HAa BOMNPOCHI.

No utoram TECTUPOBaHUA onpegendaeTca Kofin4eCcTtBO BEpPHbIX OTBETOB B NMPOLIEHTAX.

Kpumepuu u wkana oyeHugaHus. 3a4teHo: 6osiee 40 % ripasusibHbIX OMBEemos, He 3a4TEHO:
meHee 40 % rpasusibHbIX OM8emos.

20.3. PoHp OLEeHOYHbIX cpeacTB c(hOPMUPOBAHHOCTU KOMNETEHLUN

MK-1 CnocobeH NpuMeHATb pe3ynbTaTbl M3YyYEHUSA BCEX acCNeKTOB reosiormyeckoro CTPOeHUs U NCTopum
reosiormM4yecKoro pa3BuTusi TEPPUTOPMIA ANSA peLleHUsi CTaHAAPTHbLIX 3aA4a4y reoriorm4yeckon CbeMKU

1) 3aKpbITble 3a4aHnA (TECTOBbIE, CPEAHUN YPOBEHb CIOXHOCTU):

SAOAHUME 1. nsyyeHne M30TOMOB KaKMX XMMMUYECKUX ANIEMEHTOB MO3BOMMT ONpedenvTb BO3PaCT reoriormyeckmx
obpasoBaHuii X cogepXKaLlmx

- Sm,Re, U, Th

— Au, Ag, Pt, Pd

— Ca, Mg, Si, Al

- La, Ce, Pr, Pm

2) OTKpbITblE 3a4aHNsA (TECTOBbIE, MOBbILUEHHbIV YPOBEHb CIHOXHOCTU):

3ADAHME 1. Kakon wmeTton onpepeneHuss abconiOTHOrO Bo3pacTa fydlle BCEro MOAXOAMT AN OaTMPOBKM
CynbMUAHbIX MONMBAEHOBLIX Pya,

OTBeT: peHun-ocmmeBbin (Re-0s)




