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PABOYAS MPOrPAMMA YYEBHOWU OUCLUUNIIUHDI

B1.B.[1B.09.01 N'eoxnmusa n3orTonoB U reOXpoOHONorus
Kod u HaumeHogaHue OucyuniuHbl 8 coomeemcmeuu ¢ y4ebHbIM rniiaHoM

1. Koo 1 HauMmeHoOBaHMe HanpaBneHus NoAroToBKu/cneunanbHOCTH:
05.03.01 N'eonorus

2. NMpodmnb nogrotoBku/cneunanusaumnsn: feonornvyeckass CbeMKa U _NMOUCKU TBepAbIX
nosie3HbiX UCKONaeMbiX

3. KBanudumkauma BbinyckHUKa: 6akanaBp
4. ®opma oby4eHus: 3ao04Has

5. Kachepnpa, oTBevarowasn 3a peanmsaumio AUCLUNINUHBI: MUHEpanoruu, neTporpadum u
reoxmmmu

6. CocTtaBuTenu nporpamMmbil:

AbpamoB Bnagumup BnagumMumpoBuY, KaHOMOAT reosioro-MMHepanornyeckux Hayk,
OOLEHT

(®UO, yyeHas cmeneHb, y4eHoe 38aHuUe)

7. PekomeHpoBaHa: HMC reonorunyeckoro dakynbteta Ne9 ot 29.05.2023
(HaumeHosaHue pekomeHOyowel cmpykmypbl, dama, HOMep rpPOMoKosIa)

8. YuebHbIn roa: 2026-2027 Cemectp(bl)/TpumecTtp(bl): 7



9. llenu n 3agaum y4e6HOM ANCLMUNIIUHBI
Llenbo ocgoeHusi y4ebHOU QucUUnIuHbI 811SI€MCs:

- rno0zomoeka bakanaspos, CrioCObHbIX UHMePpemuposamsm pe3yribmamsbsl  U30MOrHbIX uccnedosaHuli
MUHeparsios, 20pHbIX Mopod u py@ C yernbto onpedeneHusi ux abcomomHo20 2e0/102U4eCK020 8o3pacma.

Badaya yuebHoul ducyunuHbI:

- chopmuposaHue y obydyarouwjuxcsa npedcmasneHull 06 uzomornax, ux eudax U WUPOKOM pacripocmpaHeHuu 8
npupode; NnpuMeHeHUU U30moros 8 2eosiocuu 0ns ornpedesieHUs: hUUKO-XUMUYECKUX U 8PEMEHHbIX napamempos
pasnuYHbIX fNpoyeccos u 06cmaHo80K, nasaeoKkiuMama, UCmOYHUKa PyOHbIX U Opyaux 3/1eMeHmos.

10. MecTo y4yebHOM AncuuNuHbl B cTpykType OOI:
(obsizamenbHass 4Yacmb  unu  Yacmb,  ¢hopmupyemasi  ydacmHukKamu
(eapuamusHasi) 6rioka b1, kK komopol omHocumcsi QucyunauHa;
mpebogaHusi K 8XOOHbIM 3HaHUSM, YMEHUSIM U HaebikaM, OucuursuHbl, 0519 Komopbix OaHHas ducyunniuHa
sensemcs npedwecmsyrowel (npu Heobxodumocmu))

obpazosamersibHbIX  OMHoOWeHUl

MecTto yyebHonm amcuunnuubl B cTpyktype OIOIM: Bnok B1, avcuunnuHa no BbIGOPY BapuaTMBHOW 4YacTw,
dhopmMupyemMoin yqyacTHrkamm ob6pasoBaTenbHbIX OTHOLLEHUIA.

mpebogaHusi K 8XOOHbIM 3HAHUSIM, YMEHUSIM U HaeblkaM: Ofsi yCrieuwHo20 0C80eHUs1 QuCyunauHbl cmydeHmam
Heobxol0umbl 6a308ble 3HaHUS, YMEHUS U HasbIKU, MOSy4YeHHbIe Mpu U3y4YeHUU XUMuu, ¢hu3uKku, 2eoxXumuu.

oucyunnuHsel, 0519 Komopbix OaHHass ducyuniuHa siensemcs npedwecmsyrowieli: peauoHaibHas Memarsio2eHus,
380J1IOUUA 2eofliocu4eCcKUx rnpoueccos.

11. MnaHupyembie pe3ynbTaTbl 00y4yeHUs nNo AucuunnuHe/Moaysno (3HaHUSA, YMeHuUs,
HaBblKU), COOTHECEHHbIE C NMaHUPYeMbIMU pe3yfibTaTaMuU OCBOEHUA obpa3oBaTenibHOM
nporpamMmbl (KOMNeTeHUUSIMU) U MHAUKATOPaMM UX AOCTUKEHUA:

Kog HassaHwne Kog(bl) NuamkaTtop(bl) lMnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMK
MK-1 CnocobeH MK-1.1 AHanunanpyet 3HaTb:

NPUMEHATb BO3pacCTHblEe 3aKOHOMEPHOCTWN pacnpoCTpaHeHUs: U30TOMNoB

pesynbTaThbl COOTHOLLEHMS B MNPUPOOHbIX CUCTemMax, WX MOBedeHue B

n3y4eHns BCEX 0Cafo4HbIX, MarmaTu4eckom " MeTamopdun4eckom

acnekTos BYJIKAHOT€HHbIX, npoueccax, rmaBHble N30TOMHbIE OTHOLLEHMS B

reonorm4eckoro BYJIKAHOT€HHO- 3eMHOW Kope

CTpPOEHMS " 0Cafo4HbIX, YmeTsb:

ncropum MeTamMmopdUIECKnX, NPUMEHATb basoBble 3HaHus,

reonorm4eckoro WHTPY3MBHbIX, XapakrepusytoLime OCHOBHbIE

pasBnUTUA MeTamMopdOreHHbIX 1 3aKOHOMEPHOCTU pacnaja pagvOaKTUBHbIX

Tepputopun  Ans YeTBEPTUYHbIX agep npu aHanmse abcontoTHOro Bo3pacta U

peLleHns obpaszoBaHun. NPOAOIKMUTENBHOCTU reonorm4yeckmnx

CTaHOapTHbIX npoLeccoB

3apad Bnapets:

reonorn4yeckomn CNoCcoBHOCTbLIO BbIOMpaTb 7] BUOETb

CbEeMKM NpYHUUNMArnbHble  OTNUYMA B Pasfn4HbIX
MeTogax W MeToguMkax  onpegeneHus
abcontoTHOro BO3pacTta reonorm4ecknx
00pa3oBaHU, OCHOBAHHbLIX Ha W3Y4YEeHUM
pagnoaKkTMBHOIO pacnaga aTOMHbIX Saep

12. O6bemM AMcUUNNHbI B 3a4eTHbIX eguHULax/yac. (s coomeemcmesuu ¢ yyebHbIM rinaHom) — 2

172.

Popma NPOMEXYTOUYHON aTTeCTaLNM (3auem/sk3ameH) 3a4E€T




13. TpyAoeMKOCTb N0 BUAam y4ebHoun paboTbl

TpyooeMKkocTb
Bug y4ebHol paboThbl Bcero Mo cemecTpam
7 ceMecTp Ne cemecTpa
AyaNTOPHBIE 3aHATUSA 12 12
) niekuunmn 4 4
B ToM Hnene- npaxkTn4yeckne 8 8
nabopartopHsle - -
CamocrosTensHas paborta 56 56
B TOM Yucrie: KypcoBasi paboTta (NpoekT) - -
dopma NpoMexyTO4HON aTTecTauuu 3avet 3aver
(3k3aMeH — 4ac.) 4 4
WToro: 72 72

13.1. CopepxaHue gUCLUMNIINHDI

Peannsauus
pasgena
No HaumeHoBaHue pasgena ONCUMMITMHBI C
o n/n CogepxaHue pasgena gUCLMNINHDI
ONCUUNAUHDI MOMOLLbO
OHNaWnH-kypca,
QYMK*
1. Nekuun
1.1 BBenenwue, cTpoeHne CTpoeHne aToMHOro sapa, XapakTepUCTUKN HYKIMOHOB,
aToOMHOro sapa, U30Torbl, ycTonumBocTb agpa. OTKpbITUE M30TONOB, UCTOPUS UX
nx Knaccudmkaums n3y4eHns, knaccudumkaums, TEpMUHOMNOINS.
1.2 PacnpocTtpaHeHHOCTb PacnpocTpaHeHHOCTbL M30TOMOB B NEPUOSNYECKON
N30TOMOoB, NX Tabnuue n B npupoae. N3otonHble apdeKThl,
dpakLMOHMpPOBaHNE B dpakuMoHMpoBaHNE N30TOMNOB. N30TOMHbIE
NpMpPOOHbIX OOBbEKTax CTaHgapThbl, U30TOMHasA NNOTHOCTL. [NoHATNE O
CTabunbHbIX N30TOMNAX, UX PACNPOCTPAHEHHOCTMW.
1.3 OcHoOBHbIE MeTOAbI OCHOBHbIE METOALI M METOAMKM onpeaeneHms
onpegeneHns abcontoTHOro | abCcontTHOrO Bo3pacTa ropHbIX Nopog. TOYHOCTb
BO3pacTa reosiorm4eckmnx onpegeneHns abcontoTHOro BodpacTta. Obnactu
obpasoBaHui. npumMmeHennst. OrpaHnYeHns U HegoOCTaTKM METOAOB.
1.4 PaguoakTtveHble 1 M30TONHbIE KPUTEPUM UCTOYHNKOB BELLLECTBA PYAHbIX
cTabunbHble N30TOMNbI B MecTopoxaeHui. NponcxoxaeHme pyaHbix Gnonaos.
npobneme PagnoreHHble n30TomMbl, Kak NneTporeHeTu4eckue
pygoobpasoBaHuns WHOMKaTOPbI re0NIOrMYecknx NpoL,EeccoB.
15 PagunoakTtveHble n3otonbl 1 | PagmoakTnBHbIE M30TONMbI B FOPHbBIX NopoAax 3emnu,
reoxpoHonorms nnaHeT, JlyHbl, MeTeopuTax. AgepHas reoxXpoHOomorus,
€e OCHOBHble nonoxeHusi. OCHOBHOE ypaBHeHue
pagvoakTMBHOIO pacnaga.
1.6 Macc-cnektpomeTpuyeckne | YCTPOMCTBO U NpUHUMNManbHas cxema macc-
n3mepeHus crnekTpomeTpa. Buabl macc-cnekrpomeTpos.
XapaKkTepucTrka COBPEMEHHbLIX MacC-CNeKTPOMETPOB.
EQvHWUbI n3MepeHns pagnoakTMBHOCTU.
2. NMpakTu4yeckue 3aHATUA
2.1 BeeneHue, ctpoeHune PagnoaktmBHOCTb, ee Buabl, MOHATUE O CABUTax n
aTOMHOro s4pa, U3oTonsl, pagnoaKkTBHbIX psaax.
MX Knaccmugukauma
2.2 PacnpocTtpaHeHHOCTb dpakynoHnpoBaHue N3oTomnoB. 'eoXMMnNa rmaBHbIX
N30TOMOB, NX CTabuUnbHbIX N30TOMNOB, NMPUMEHSIEMbIX B reonorum (H,
dpaKkUMOHMpPOBaHNE B C, O, S) v npyMeHeHne Ux 4Ns peLleHns
NPUPOgHbIX OO BbEKTAX reonorm4yeckux 3aga.
2.3 OcHoOBHbIE METOAbI MpurogHeble MnHepanel. TpeboBaHNs K U3y4aeMbim
onpegerneHns abcontoTHoro | obpasuam n nx npobdonogrotoBka. TOYHOCTb
BO3pacTa reofiormyeckmx onpegeneHnsa abcontoTHOro Bo3pacra.
o6pas3oBaHuii.
2.4 PagnoakTtnBHble 1 Pasnnyme n3oTonHbIX OTHOLLEHMI B 3EMHOIN Kope U

cTabunbHble N30TONbI B
npobneme

MaHTuK. [mapoTepmarnbHbie KapboHaTbl U cynbdaThl,
OuoreHHble cynbduabl. VI30TOMHbIN COCTaB CEPbI B




| pynoo6pasosaHus | rnapoTepmarnbHbIX MeCTOPOXAEHUSIX |

3. llabopaTopHble 3aHATUSA

3.1 | | He npeaycmoTpeHb! y4e6HLIM NnaHoMm |

* 3arionHaemcsl, ecriu omoesibHble pasdesibl QUCUUMNIUHBI U3y4alomcsi C MOMOWbK0 OHflalH-Kypca. B konoHke
lpumeyaHue HeobxoO0UMO yKasamb HasgaHue OHnaulH-kypca unu QYMK. B Opyaux criyyasix e s4elku cmaesimcs
rIPOYepKuU.

13.2. Tembl (pa3aenbl) AUCUMNNUHBI U BUALI 3aHATUN

Buabl 3aHATUIR (KONMYECTBO YacoB)

Ne HanmeHoBaHue Tembl

CamocTtosaTenbHas
n/nm | (pasgena) gucumnnuHel | Jlekumm MpakTtuyeckune | JlabopaTtopHbie

paboTta Beero

1.1 | BBegeHwue, cTpoeHune
aToOMHOro ggpa, U3oTorbl, 1 - - 5 6
nX Knaccuukaums

1.2 | PacnpocTpaHeHHOCTb
N30TOMOoB, NX

hpakunoHMpoBaHne B
NpUpoaHbIX 06 beKTax

1.3 | OcHoBHbIE MeTOAbI 1
onpegerneHus
abcontoTHoro Bo3pacra - - 6 7
reonorn4yeckmx
obpasoBaHuii.

1.4 | PagnoaktmBHble 1
cTabunbHble N30TOMNbI B
npobneme
pyaoobpasoBaHus

1.5 | PagnoaktmBHble U30TOMbI
N reoxpoHonorus

1.6 | Macc- 1
CneKTpoMeTpuyeckme - - 5 5
n3mepeHunst

2.1 | BeegeHue, cTpoeHne
aTOMHOro g4pa, U30Torbl, - 2 - 6 8
nx Knaccmdpmkaums

2.2 | PacnpocTpaHeHHOCTb
N30TOMNOB, UX

dpakUMOHMpPOBaHNE B
NPUPOAHbIX 06 bekTax

2.3 | OcHOBHble MeTOAbI
onpepeneHns
abcontoTHOro Bo3pacrta - 2 - 5 7
reonormM4eckmx
obpasoBaHun.

2.4 | PagnoaktuBHble U
cTabunbHbIe N30TONbI B
npobneme
pyaoobpasoBaHus

NToro: 4 8 - 56 68

14. MeToanyeckme YyKasaHusa AOnNs OOy4YalLWMUXCA MO OCBOEHUK AUCLUNIUHDbI:
(pekomeHOayuu obyyarouuMcsi Mo OC80EHUK OUCUUMIUHBI: yKa3aHue Hauboriee croxHbix pa3desnos, paboma ¢
KOHcreKmamu f1eKyul, rnpe3eHmauuUoHHbIM MamepuasioMm, pekoMmeHoayuu o 6bINOoTHEHUK Kypcosol pabomsi, o
opzaHu3sayuu camocmosimeribHoU pabomsi 1o ducyuriuHe u op.)

B pamkax AauvcuunnuHbl nNpegycMOTPeHbl cregywowme obpasoBaTeribHble TEeXHONOMUWU: 3aHATUSA
NEKUMOHHOro Tuna, MpakTUYecKne 3aHATUSl, camocTosiTenbHas paboTa CTygeHTOoB, BKO4YaroLLas
YyCBOEHME TEOpEeTMYECKOro Matepuana, NoOAroTOBKY K NMPaKTUYECKUM 3aHATUAM, pabota ¢ ydebHukamum,
y4yebHO-MeToaAMYECKOW NMTepaTypon, MNOArOTOBKA K TEKylleMy KOHTPOMK  yCcneBaemocTH, K
3K3aMeHy/3a4eTy, a TakKe KOHCYNbTUpOBaHWE CTYAEHTOB MO BOMPOCaM Moucka Hay4yHow MHdopmaumu,
n3ydeHns y4ebHOro matepmana u NpakTM4eCcKoro peLleHns 3agau.

UTeHrve nekunin ocylleCcTBNAeTCA C nNpe3eHTaumen OCHOBHbIX MaTtepuanoB Ha MynbTUMEAUAHOM
o6opyaoBaHMM, YTO 3HAYMTENBHO MOBLILWAET 3PENULLHOCTb, NOKa3aTeNbHOCTbL M YCBOEHME MaTepuana.




Ha npaktMyecknx 3aHATMS paccMaTpuBaloTCsl OnpeferieHHble pasgenbl OUCUMNNMHBL, Tpebytowwme
MaTeMaTU4YEeCKUX pacyeToB, AeTaNlbHOro aHanusa guarpamm u rpadukoB, rpadmyeckmx pador.

[na ycnewHoro oBnageHunst Kypcom Heobxoammo obsi3aTenbHO nocewaTb BCe 3aHATMA. B cnydasix
nponycka 3aHATUA CTyOeHTY HeobXoauMMO CaMOCTOATENbHO WM3y4nTb MaTepuan W OTBETUTb Ha
KOHTPOJbHbIE BOMPOCHI MO MNPOMYLIEHHON TeMe W 3awnTUTb paboTy npenogaBaTento BO BpeMsi ero
UHOMBMAYaANbHbLIX  KOHCyNbTauuh. B xoge 3aHATMM  obyvalowmMmcs  peKkoMeHAyeTCsi:  BecTu
KOHCMeKTUpoBaHne y4ebHoro maTepuana; obpawaTb BHMMaHWE Ha KaTeropuu, OPMYMPOBKN,
packpblBaloLLMe cogepKaHne Tex UIu MHbIX SBRAEHUIA U MPOLIECCOB, HaYYHble BbIBOAbLI U NpakTuyeckue
pekoMeHgaumm Mo UX MNPUMEHEHWIO; 3adaBaTb MpenodaBaTento YTOYHSIOLWME BOMPOCHI C LEsbio
YACHEHUS TEOPETUYECKMX NOSNOXKEHWIN, PpaspeLleHnss CNOPHbIX CUTYaLUi.

lMpoBeaeHne Kypca BO3MOXHO C MPUMEHEHWEM AMCTaHUMOHHbIX ObpasoBaTesibHbIX TexHonorun. Ha
obpasoBaTtenbHoM nopTane BIY @QyHKUMOHNPYET SNEKTPOHHbIM KypC «[eoxumus M30TOMOB W
reoxXpoHomnorns», rae pasmelleHbl Bce npes3eHTauuu, TecTOBble 3ajaHus W npedycMoTpeHa
BO3MOXHOCTb NMPOBESEHUSA 3aHATUI B PEXNME BUOEOKOH(EPEHLNIA.

15. lNepeyeHb OCHOBHOW W [OOMNOJSIHUTENILHOW §nUTEpaTypbl, PECYpPCOB WHTEpPHeT,

Heob6XoAUMbIX ANA OCBOEHUA AUCLUNIUHbBI (Crucok numepamypbl 0hOPMIISIEIMCS 8 COOMeemcmeuu
¢ mpebosaHusmu NOCT u ucnionb3yemcs obujasi ckeosHasi Hymepauyus 0risi ecex aud08 UCMOYHUKOS)

a) OCHOBHas nuTepaTtypa:

Ne n/n MCTOYHMK
PoabirnHa B. . Kypc reoxumum : [ydyebHoe nocobue ans ctya. By3oB, obyd. no HanpasneHuto 020300
1 ["eonorusi n Bcem reon. cneumansHocTam] / B.I'. PoagbirmHa. — Tomck : M3a-Bo Hay4.-TexH. niuT., 2006

— 291 c. 69 aks, rpud

YepTtko, H. K. N'eoxumms : yuebHoe nocobue / H. K. YepTko. — MuHck : BI'Y, 2016. — 295 c. — ISBN
978-985-566-328-8. — TeKcT : anekTpoHHbIN // J1aHb : anekTpoHHo-6nbnunotevHasa cucrema. — URL:
https://e.lanbook.com/book/180453 (nata obpaieHus: 07.10.2021). — Pexum gocTtyna: gns asTopus.
nonb3oBaTenemn.

0) gononHUTenbHasa nuTeparypa:
Ne n/n NcTo4vHmMK
Asbenb N.A. PagnoreHHble n3otonbl 1 3Bontoums MaHTMm 3emnu, kopbl n atmocdepbl \ U.A. A3bens,

1 W.H. TonctuxmH. — Anatntel;: AH CCP, Konbckuin donnman. 1988. — 140 c.
BonTkeBud .B. 'eoxumms n kocmoxmmmsa nsotonos / I'.B. Bontkesny. — Mockea. : QHeproatommsaar,
1983. — 102 c.
M3oTonHag reonorus: cbopHuk. — Mockea. : Hegpa, 1984. — 333 c.
CnpaBo4Huk no nsotornHom reoxmmmnm / 3.B. CoboTtoBmu [ ap.] — Mockea. : QHeprounsgaT, 1982. —
240 c.
Tutaea H.A. AgepHas reoxummsi: yueb. / H.A. Tutaesa. — Mockga. : 13g-80 MockoBckoro
yHuBepcuTteTa, 1992. — 272 c. 1 ak3, 6/rpuda
@op I'. OcHoBbl n3otonHom reonorun / I'. ®op. — Mockea. : Mup, 1989. — 590 c. 1 3k3, 6/rpuda

7 Xedc V. Feoxnumusi ctabunbHbix nsotonos. / V. Xedc. — Mockea. : Mup, 1983. — 200 ¢

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (orumnaneHble pecypebl MHTEPHET)®:

Ne n/n Pecypc
1. OneKTPOHHO-6MbnNnoTevHas cucteMa «Yuusepcuretckan bubamnoreka online» http://biblioclub.ru/
2. OneKTPOHHO-6MBNMoTEeYHas cucteMa «KoHcyabTaHT ctyaeHTa» http://www.studmedlib.ru

3. OneKTpoHHO-6MbnuoTevHas cuctema «/laHb» https://e.lanbook.com/
4, OnEeKTPOHHbIN y4ebHbIN Kypc: «"eoxummsa» https://edu.vsu.ru/courselview.php?id=3878

* Bravarne ykasbigatomcs OBC, ¢ komopbimu umeromcsi doeogopa y BlY, 3amem OmKpbimbie 371€KMPOHHO-
obpa3osameribHble pecypchl, OHMauH-Kypcbl, QYMK

16. MNepeyeHb y4yeOHO-MeTOQMYECKOro obGecnevyeHus AnNsi CaMOCTOATENIbLHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, ocobus, 3adayHUKu, Memodu4yecKue yKal3aHusi 0 BbIMOTHEHUIO
Mpakmu4ecKux (KOHMPOJIbHbIX), Kypcoabix pabom u 0p.)

Ne n/n NCTOYHUK
1 CnipasoyHuk o eeoxumuu. / I.B. Boumkesuy [u 0p.] — M. : Hedpa, 1990. — 480 c.
2 leoxumuyeckass mabnuya



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/

17. OOGpasoBaTtenibHble TEXHONOrMU, WUCNoNb3yeMble Npu peanusauum y4ebHoOM
OUCLUMMNIUHBLI, BKMOYass AUCTaHUUOHHble obpasoBaTenbHble TexHonoruu (OOT,
3neKkTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4YeHue):

|_|pl/l peann3auunmn yqe6H0|7| ONCUUMNIIUHBL - UCNOJNBb3YKTCA  KIacCu4eckune o6pasoBaTeanble TEeXHONOrnmm

(J'IeKLI,VIOHHbIe, npakTn4eckne 38H$|TI/IF|), a TakkKe NMpuMeHAKTCA ANCTaHUMOHHbIE o6pasoBaTeanble TEXHONOIMNN.
BoamoxxHa peann3auna gucumniimHbl B CMELLaHHOM peXunme.

Nenn MporpammHoe obecneveHune

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HenckniountenoHble npaea Ha O Kaspersky Endpoint Security ans 6usHeca - PaclimpeHHbIn
Russian Edition

4 | MNMporpamMmmHasa cuctemMa AN OOHapy>KEHUS TEKCTOBbIX 3aUMCTBOBaHWN B Y4YeOHbIX M Hay4HbIX
pabotax AHTunnarnat.BY3

5 | OdumcHoe npunoxerHne AdobeReader

6 | OdumcHoe npunoxenne DjVuLibre+DjView

18. MaTepnanbHO-TeXHUYECKOe obecrneyeHme AUCUUNIIUHDI:

B npouecce M3yyeHnsa ONCLUMNNNHBI UCMONb3YeTCs NEKUMOHHas ayantopusi, obopyaoBaHHass MynbTUMEANAHBIM
obopynoBaHuem. [Ins npoBedeHust MpakTUYEeCKNX 3aHATUIA, UHOANBUAYAmNbHBLIX KOHCYNbTauUMi, TEKYLLEro KOHTPOrs
N NPOMEXYTOYHOW aTTecTtaumm, CaMOCTOATENbHOM paboTbl UCMONb3yTCA ayantopuu, BmectumocTeto 30 — 35
nocagoudHbix MecT. [lpakTudeckne 3aHATMS conpoBoxpawTcs paboton ¢ Tabnuuen [O.UN. MeHnpeneesa,
reoxumMmyeckon Tabnuuen, MogensamMum KpUcTannmMyeckMx pelleTok MUHepanos, pesynbTaTamu ChekTparbHOro,
XUMUYECKOro 1 Ap. BUAOB aHanM30B U NpoYMM pas3gaTodHbiM MaTepuanom.

lMpoBegeHne Kypca BO3MOXHO C MPUMEHEHMEM OUCTAHUMOHHbIX OOpasoBaTenbHbIX TEXHOMOrMM  Ha
obpasoBartenbHoMm noptane BIY (www.edu.vsu.ru) ocywiectensaeTtcs ¢ npumeHeHnem Hoytbyka TOSHIBA Satellite
A200-23J ¢ BCTPOEHHOW BUAEOKAMEPON 1 MUKPOGIOHOM.

Wcnonb3ayeTtca cnepytowiee nporpammHoe obecneverHune: WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013
RUS OLP NL Acdmc.

19. OueHo4YHbIe cpeacTBa ANA NPoBeAeHUA TeKyLen U NPOMEXYTOYHON aTTecTaumm

MopsaoK OLEeHKM OcBoeHust obyvatolmmucs yy4yebHoro MaTepuana onpegensieTcs
CoAepXXaHNeM crenyloLnx pasaenos AUCLUMNIHbI

HanmeHoBaHne WHankaTtop(bl)

Ne KomneTteH
a/n pasgena gucumninHbl () OOCTMXKEHUS OueHouHble cpeacTea
(mogyns) KOMNeTeHUnn

BBenenwue, cTpoeHne
aTOMHOro a4pa,
N30TOMbI, UX
Knaccugmkaums
PacnpocTtpaHeHHOCTb
> M30TOMNOB, UX
" | bpakumnoHnpoBaHune B
NPUPOAHbIX 06 beKkTax
OcHoBHble MeTOoAbI
onpegeneHuns
3. | abcontoTHOro Bo3pacTta MK-1 MK-1.1 Tecm, onpoc no neKyuoHHoU Yacmu
reoriorm4yeckmnx
o6pas3oBaHui.
PagunoaktneHble n
4, CTAGUNLHLIE M30TONL! B MNK-1 MNK-1.1 Tecm, onpoc no neKyuoHHoU Yacmu
npobneme
pygoobpasoBaHns
PagwnoaktneHble
5. M30TOMbI U MK-1 MK-1.1 Tecm, onpoc o nekyuoHHoU Yacmu
reoxpoHorsorus
6. Macc- MK-1 MK-1.1 Tecm, onpoc o 1eKyUoOHHOU Yacmu

MK-1 MK-1.1 Tecm, onpoc no nekyuoHHoU Yacmu

MK-1 MK-1.1 Tecm, onpoc no nekyuoHHoU Yacmu



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

No HaumeHoBaHue K Mupmkatop(bl)
o oMneTeH
/n pasgena gucUMninHbl L) DOCTUXKEHUS OueHouHble cpeacTBa
(mogyns) KOMMETEHLMM
creKkTpomeTpuyeckme
N3mMepeHus
BeeneHue, ctpoeHne
aTOMHOro 84pa,
n3oTonsbl, Ux
Knaccudukaums
PacnpocTtpaHeHHOCTb
N30TOMOB, NX
bpaKkLNOHMpPOBaHNE B
NPUPOSHbIX 06 BbEKTAX
OcHoBHblEe METOAbI
onpenenenns
9. | abcontoTHOro Bo3pacTa MK-1 MK-1.1 Tecm, onpoc no npakmu4eckol Yyacmu
reonorm4ecknx
obpa3zoBaHui.
PagunoakTtnBHble U
CcTabunbHble M30TONMbI B
npobnemve
pyaoobpasoBaHus
MpomexxyToyHas aTTecTtaums lMepeyeHs 80MPOCOs K 3a4emy
dopMa KOHTpONs — 3a4eT Umoeoebili mecm

MK-1 MK-1.1 Tecm, onpoc no npakmu4eckol Yyacmu

MK-1 MK-1.1 Tecm, onpoc no npakmu4eckol Yyacmu

10. MK-1 MK-1.1 Tecm, onpoc no npakmu4eckol Yyacmu

20. TunoBble OUEHOYHbIe cpeactea M mMetoau4vecCckune wmartepuanbl, onpeapgensiouiune
npoueaypbl oueHnBaHuA

20.1. TeKywymin KOHTPOIb YCNeBaeMocCTun

KoHTponb ycneBaemMocTv No ANCLUMMIMHE OCYLLECTBNSAETCS C MOMOLLBbIO CEeaYHLLMX OLLEHOYHbIX
cpefncrTs:
1) Onpoc No NekUnoHHOM 1 NpakTuyeckon Yactam; 2) TectuposaHune
(HaumeHoB8aHuUe OUEeHO4YHO20 cpedcmea MeKyuweao KOHMPOIis ycriegaemocmu)

lNepeyeHb 3adaHul, mem pegepamos, memMm npe3eHMayul, Kypcosbix, O0K1ados,
nabopamopHbix pabom mpeboegaHus K npedcmaesneHuo nopmaosiuo

TunoBble BONPOCHI AN NPOBEAEHUS Onpoca Mo NEKUMOHHOMY U NPaKTUYECKOMY KypcCy
1. cTopusa passuTtumn npegcrasrneHnin o Bospacte 3emin.
2.. OTKpbITHE pagMoaKkTUBHOCTK (04N, AaTbl, OCHOBHbIE COOLITUS NPUBEALLME K OTKPbITUIO
paanMoOaKTUBHOCTM).
3. MNoHATne n3oTtonbl, M30TOHLI, N306apsbl. X nonoxeHne Ha guarpaMmme YMCcro HEMTPOHOB — YNCHIO
NMPOTOHOB.
4. Knaccndpukaumsi u3otonos. Buabl n3oTonos. YCTONMYMBOCTL N30TOMNOB B 3aBUCUMOCTU OT
COOTHOLLEHUS B HUX NPOTOHOB N HENTPOHOB.
5. OCHOBHbIEe 3aKOHOMEPHOCTU, XapaKTepU3ytoLLmMe KONMYeCTBO N30TOMOB Y XUMUYECKNX SIEMEHTOB U
NX COOTHOLLEHUS.
6. OxapakTepuaynTe HeraTpoOHHbIA pacnag pagvuoakTUBHBLIX S4ep.
7. OxapakTtepusyinTe NO3MTPOHHBIN pacnaj paavoakTUBHbIX S4ep.
8. UTto Takoe HEMTPUHO?
9. Yto Takoe nsomepbi?
10. OxapakTepusyinTte anba-pacnag pagnoakTUBHbIX S4ep.
11. OxapakTepuayinTe aNeKTPOHHbIN 3axBaT Npy pacnage pagnoakTUBHbIX S4ep.
12. OxapakTepu3ynTe CNOHTaHHOE AeNeHne paanoakTUBHbBIX SAep.
13. OCHOBHOW 3aKOH paaMoaKkTMBHOroO pacnaga (popmynuposka, hopmyna, pacumngposka opmy-bl).
14. OtHoweHue N/D 6yaet 6onblimm B 6onee gpeBHUX unn 6ornee monoabix MMHepanax?
15. Yto Takoe Do B hopmyne ana onpeaeneHns n3oXpoHHOro Bo3pacTta MMHeEpanos?



16.y = b + xk — ypaBHeHue npsmon. OnuwmnTe noBegeHue 3Ton NPsSIMON NpY yMeHbLUEHUN [ yBENUYEHU
napameTpoB b u k.

17. HasoBute 4 ycnosusi, BbINONIHEHME KOTOPbLIX 0becnevmBaeT nonyyvyeHne Hanbonee TOYHbIX
AaTNpOBOK abcontoTHOro Bo3pacra?

18. UT0 3HauUT BblpaXkeHne «MUHeparn — 3aMKHyTas U3oTornHasi cucteman»?

19. HasoBuTe usBectHble Bam Mmogenu coBpeMeHHbIX Macc-CrnekTpoMeTPOB.

20. MNpuHUUNUanbHasa cxema U OCHOBHbIE Pa3HOBUMAHOCTU MAaCC-CNEKTPOMETPOB.

21. K-Ar- meToa aatmpoBaHusi. O0LLMe CBeAEHNS, FeOXUMUIS Kanus 1 aproHa. Peakums paanoakTMBHOro
pacnaga kanusi. MuHepansl, npurogHble Ansa gaTtMpoBaHUs.

22. Rb-Sr meToa aatmpoBaHus. Ob6wme ceBegeHus, reoxmmns pyomnams n ctpoHums. Peakums
pagnoakTMBHOIO pacnaga pyonansa. MuHepansl, NpurogHble Ansa AaTMpoBaHus.

23. Sm-Nd meTtoa aatnpoBaHus. ObLume ceeaeHus, reoxummns Sm n Nd. Peakumsa pagnoaktneHoro
pacnaga Sm. MuHepanbl, npurogHbie Ans gaTtMpoBaHus.

24. Lu-Hf- meToa natupoBaHuna. O6ime ceegernust, reoxummnsa Lu n Hf. Peakumna pagmoakTMBHOro
pacnaga Lu. MuHepansl, npurogHble onsa 4aTMpOBaHUA.

25. Re-Os- meToa aatupoBaHusa. Obwime ceeagerus, reoxnmms Re n Os. Peakuus pagnoakTMBHOro
pacnaga Re. MuHepansbl, npuroaHble Ans AaTUPOBaHUS.

26. U-Pb, Th-Pb- meToabl aatnpoanua. Obwwimne ceeaenus, reoxumna U, Th, Pb. Peakumn
pagnoakTuBHoro pacnaga U, Th. MuHepansl, npurogHble onsa AaTMpoOBaHUA.

27.

1) OaHo; 2) HanucaTb ypaBHEHWe AN NOCTPOEHUSA U30XPOHbI; 3) HapucoBaTb rpaduvk ¢ ABYMS
nsoxpoHamn 1 OB bACHUTD kakas nsoxpoHa 6onee apeBHss / Mmonoaas; 4) ykasatb yCcrnosus,
HeobxoanMble AN NOMyYeHUs TOYHbIX 4aTUPOBOK

A) K40, Ar40, Ar36

b) Rel87, 0Os187, Os186

B) K40, Ca40, Ca42

M) Rb87, Sr87, Sr86

1) Sm147, Nd 143, Nd144

E) Lul76, Hf176, Hf177

X) U235, Pb207, Pb204

28. O6wasa xapakrepucTtuka Ar-Ar metoga.
29. O6was xapakrtepucTtuka K-Ca metoga
30. N3oTonHasa asontoumsa Sr, Nd.

31. 3oTtonHasa asontoumsa Re, Lu, Pb.

TunoBble TeCTOBbIE 3aJaHnsl U3 GaHka BONPOCOB
1. Metoaom onpepaenieHnsa abcolOTHOro Bo3pacra, OCHOBaHHbIM Ha anbdga-pacnage
ABNseTCA:

Camapwuin-HvnoammoBbin
Nroteymmn-rapHmeBbIn
PeHnn-OcmueBbin

Pybunanin-CTpoHLmeBbIv

B D T B B

YpaH-Topuii-CBUHLOBBIN

-

Kannin-AproHoBsbIn

2. lNpwu pacnage 9 poauTeIbCKUX U30TOMNMOB B CUCTEME COXPaHNIOChb 9 AOoUEepHUX
M30TOMOB. 3TO 3HAaUUT, UTO NOJIyueHHasa AaTUpPOBKa 6yaeT oTpaXkaTb BO3pacT, KOTOPbIA

byseT ABAATLCA UCTUHHBIM
byseT ApeBHEE, YEM UCTUHHbIN

MOJIOXE, YeM UCTUHHbIN
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6y,u,eT ABNATbLCA BO3PaCcTOM Hadajia BbiBETPUBaAHUA

ByaeT ABNATLCA BO3pacToOM MeTamopdusma

3. Ans paTMpPOBKU N3OXPOHHBIM METOAOM B KauecTBe Npob Hy>KHO UCNOo/ib30BaThb...
MoHodpakLmm MUHepanoB 1 BanoBble NPoobbI

BanoBbie Nnpobbl

MoHodpakLumn MmHepanos

4. Metopom onpeaeneHus abcontoTHOro Bo3pacra, NPUroaHbIM ANA AAaTUPOBKK PYyA
MeCTOPOXXAEHNI monubaeHa aBnaeTca:

PeHnn-OcmumeBbin
Moteunn-rapHuesbin
Camapum-HrnoanmoBbin
Kannin-AproHoBsbin
Pybunanin-CTpoHLmeBbIv
YpaH-Topuin-CBUHLOBbIN

5. Metopgom onpeaeseHva abconroTHOro BO3pacTa, OCHOBaHHbIM Ha 3/1IeKTPOHHOM
3axBaTe AB/AeTcAa:

YpaH-Topuin-CBUHLOBbIN
Pybunanin-CTpoHLmeBbIn
Kannin-AproHoBsbin
Mroteymmn-radpHmeBbIn
Camapwuin-HnoammoBbin
PeHnn-OcmueBsbi

6. Ana Hambonee TOUHON AATUPOBKU B YCIOBUAX MNJIOXO 3aMKHYTOW M30TOMHON CUCTEMbI
HY>KHO MCMOJ/Ib30BaTb OTHOLUEHME:

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

7. Ecnv pybuauin HakanaMBaeTcA B OCTaTOUHbIX pacrn/iaBax, a CTPOHLUUN - B TBEPAOM
¢dase, T0 3Ty cuTyauuro 6yayT oTpaxkaTb c/ieAylolue M30ToMNHbIe OTHOLLEHUS:

Rb/Sr - B YabTpaocHOBHbIX nopogax - 2,0; B kncabix nopogax - 0,5
Rb/Sr - B YabTpaocHoBHbIX nopogax - 0,5; B kncabix nopogax - 0,5
Rb/Sr - B YabTpaocHoBHbIX nopogax - 0,5; B kncabix nopogax - 2,0
Rb/Sr - B YabTpaocHOBHbIX nopogax - 2,0; B KncAbIx nopogax - 2,0

8. Mokasarenb BABI npumeHsieTca ansa cnepyrowero Mmetoaa onpeaeneHna abconrotHoro
BO3pacra...

MoTteunin-rapHuesbin
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YpaH-Topuin-CBUHL,OBBIM
PeHunii-OcmumeBbIn
Pybuanin-CTpoHumeBbI
Camapuin-Hnoammosbin

Kanni-AproHoBbil

A
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9. MonorXkeHune KPAaCHOW TOUKU ONpeAenseTca C NOMOLbIHO...
N3yyeHwns coctaBa BceneHHom

3yueHns coBpeMeHHbIX 3€eMHbIX TOPHbIX MOPOA,

N3yueHns MeTeopUTOB 1 ra3oBbIX TYMaHHOCTEMN

N3yueHuns ApeBHUX 3eMHbIX TOPHbIX MOPOZ,

N3yyeHns apeBHmx o0bpasLos ¢ Mapca

86

ars'/
) |
) P

1 | Y S 3 1 | L |
87 ass’

Rb/

Puc. B.1. Rb-Sr usoxponsas asarpammi, 1o-
Ka3bIBUIOILAR MIOTONNYIO IBOAONHI0 MOPOA BO
BPCMEHI MOCIC HX KPUCTA.LTH3AIMK M3 TOMOreN-

10, wo¥ Marmu,

Ha gaHHOM rpaduke BO3pacT cpesHer ToUkn (Npobbl) MOOXKE YeM IEBOWN N NPaBOWA
Ha gaHHOM rpaduke BO3pacT neBor TOUKM (NPObbI) ApeBHeE YeM CpeaHen 1 NpaBom
Ha gaHHOM rpaduke BO3pacT Bcex Tpex Npob (Touek) OAMHAKOBbIN

Ha gaHHOM rpaduke BO3pacT cpesHer Toukn (Npobbl) ApeBHee Yem 1eBOW 1 NpaBom

Ha gaHHOM rpaduke BO3pacT 1eBOV TOUKM (MPO6bI) MONOXKE YeM CpeaHeln 1 NpaBou



OnucaHne TexHonorMm NnpoBeaeHns

Onpoc nNo NeKUMOHHOW N NPaKTUYEecKon 4YacTam NPOBOAUTCS B Hayane 3aHAaTUh. TecTupoBaHue
NpoxoauT MOCne 3aBepLlUeHUs W3YyYeHUS KPYMHbIX pasgenoB AUCUMNMHBI Ha obpasoBaTenbHOM
noptane BI'Y.

TpeGOBaHMﬂ K BbIMOMHEHWIO 3a4aHuI (I/IJ'II/I LKanbl N KputTepumn OLl,eHVIBaHVIFI)

B xoge onpoca no NEKUMOHHON 1 I'IpaKTI/I‘-IeCKOIZ 4acCTdaM Ha 3agaHHble BOMNPOCHbI OOJTXHbI ObITb
nony4yeHbol 4YeTkue, npaBusibHble OTBETHI. Mo wuToram onpocoB ” OLUEHKN TeCTOBbIX 3agaHun
onpegendeTtca Kornm4ecTtBo BEPHbIX OTBETOB B MNMPOLEHTaX.

Kpumepuu u wkana oueHusaHus
0-40% nipasurnbHbIX 0MBEMO8 — He 3a4MEHO
41-100% npasursibHbIX 0MEemoes — 3a4meHO

20.2. NMpomexyTo4yHasa aTrecTauus

ﬂpomemyTquaﬂ artTectauma no gucuunimHe ocyulecteBndaeTtca C nomMmouwbio crneayrumx
OLUEHO4YHbIX CPEeOCTB.

1) Bonipochl k 3a4eTy, 2) AToroBoe TecTMpoBaHue
(HaumeHo8aHuUe OUeHO4YHO20 cpedcmea NMPOMEeXYmoYHoU ammecmauyuu)

lNepevyeHb npakmuyveckux 3adaHul, mem peghepamos, mem rpe3eHmauul, KypcosbiX,
Ooknados, mpebosaHusi K ripedcmassieHUur0 nopmagosuo, 80rpPOCO8 K 3K3aMeHy (3ademy) u nopsidok
¢opmuposarusi KM

[MepeyeHb BOMPOCOB K 3a4eTy
. \cTokmn nsotonHom reonornu.
. BHyTpeHHee cTpoeHne aToMOB.
. CtabunbHOCTb siAep 1 pacnpocTpaHEHHOCTb N30TOMOB.
. MexaHuambl pacnaga pagnoakTMBHbIX S4ep.
. PasBeTBneHHbIN pagnoakTnBHbIA pacnag,.
. OCHOBHOW 3aKOH pagnoakTMBHOIO pacnaga.
. Llenoykn pagmoakTnBHbIX NpeBpaLLeHnia.
. OcHOBbI Macc-cnekTpomMeTpuun.
. Kannn — AproHoBbIn MeToq, AaTUpoOBaHUSI.
10. AproH — AproHoBbI MeTog aTUPOBaAHUS.
11. Pybunann — CTpoHUMEBLIN METO4 onpeaeneHus Bo3pacTta
12. \3oTonHas reonorns CTPOHUUS B METEOPUTAX U 3E€MHbIX MarMaTUyeckux nopogax
13. A3oTonNHaa reonorms CTPOHLUMS B OCaA0YHbLIX MOpOAax.
14. Camapun — HnogumoBbiin MeTod onpeaenenns sospacTa.
15. Mi3oTonHass reonormsi Heoguma B MarmaTUYecKMx rnopogax.
16. Mi3oTonHast reonormsi Heoguma B 0CafO4HbIX MOpoLax.
17. loteunn — MapHMeBbIN METO onpeaeneHnsa Bo3pacTta.
18. PeHnin — OcmueBbIi MeTOA OaTUPOBAHUS.
19. Kanun — KanbumeBbln METOA OaTUPOBaHUS.
20. YpaH — CeuHuoBble 1 Topuin — CBMHLOBLIE METOALI ONpeaerieHns Bo3pacTa.
21. 'soTonHasa reonormsa cBuMHUA.
22. MeToabl JaTUPOBAHUSA, OCHOBAHHbIE Ha SIBNEHWMW HapYyLUEHUS paanoakTUBHOIMO paBHOBECKS.
23. MeToabl 4aTUPOBaHUSA, OCHOBaAHHbIE HA MCCNegoBaHUM TPEKOB OCKOJIKOB AeNEeHUs N ApYrnx
pagnaumoHHbIX HapYLLUEHWN.

O©COoONOOBRRWN -

lMepeyeHb 3agaHnin ong NTOBOro TecTa

NToroBbin TeCT cocTonT 13 58 BONPOCOB 13 pa3HbIx kKaTeropui (pasaenos), KOTopble BbibmpatoTcs B
crny4aniHoM nopsigke u3 6aHka sonpocos 6onee yem 13 100 HaMMeHOBaHWMN.



OnucaHne TexHonormm nposegeHuns
Knaccndeckuin 3adet npoBoaunTCA B COOTBETCTBUU C lNonoxeHnem o nposegeHunn npomex(yTquon
artrecrtauunmn o6y\-|a+ou_|,1/|xc;| no O6pa3OBaTeJ'IbeIM nporpaMmmam BbiCLLUETO 06pa3OBaHl/IFI B BOpOHe)KCKOM
rocyaapCtBeHHOM YHUBEPCUTETE. B cnyyae HEeBO3MOXHOCTM npoBeAeHUA KiacCU4eCKoro 3adeta
npoBOANTCA MTOTOBOE TECTUPOBAHUE.

TpeGOBaHMﬂ K BbIMOMNMHEHMWIO 3a4aHWN, LWKanb! U Kputepmn oueHmnBaHuUA
,D,J'IFI oueHnBaHNA pe3ynbTaTtoB o6yqu|/|$| Ha J3K3aMeHe WnCNoJib3yeTCA LWana: «3a4vTeHOo», «He
3a4YTEHO».

Kputepun oueHnBaHns KOMNeTEHLMI LWkana oueHok
O6yyvalowminicss  BrnageeT MNOHATUAHBLIM  annapatoM  AaHHOM  obnactu  Hayku 3a4TeHo
(TeopeTMyeckuMmM OCHOBaMW  OWUCLMMNIMHBI), CnocobeH UNnICTpUpoOBaTL  OTBET
npumepamu, akramu, NPUMEHSITL  TeopeTudeckue 3HaHua Ons  pelleHns
NpaKkTU4eCKMX 3agay, HO JonyckaeT OwMbKM Npu OTBETax Ha BOMPOCHI.
OTBeT Ha KOHTPONbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYET IobObiM Tpem He 3a4TeHo
(4eTblpeM) M3 nepeuyncneHHbix nokasaTtenen. O6yvalWwmica [eMOHCTpUpyeT
OTPbIBOYHbIE, (DparMeHTapHble 3HaHus, OOoMnyckaeT rpybble ownbku npu peLueHnr
NpakTUYecKMX 3agadv U He JaeT OTBEThl Ha BOMPOCHI.

Mo utoram TeCTupoBaHUA onpeaendaeTcd Konm4ecTtBO BEPHbIX OTBETOB B MPOUEHTax.

Kpumepuu u wkana oueHusaHus. 3a4teHo: 6onee 40 % npasusibHbIX 0MEemos, He 3a4TeHO:
meHee 40 % ripasusibHbIX 0Meemos.

20.3. ®oHA OLEeHOYHbIX cpeacTB C(hOPMMPOBAHHOCTM KOMMNETEHUUN

MK-1 CnocobeH NpUMeHsATb pe3ynbTaTbl U3YyYEeHUS BCEX acneKTOB reoyiorM4ecKkoro CTPOEHUss U Nctopum
reoyiorn4eckoro pasBuTUsS TEPPUTOPUNM ANSA pelleHUsi CTaHAAPTHbIX 3a4a4 reosIorM4eckon CbeMKH

1) 3aKpbIThble 3a4aHUS (TECTOBbIE, CPEAHUN YPOBEHb CIOXHOCTM):

SAOAHUE 1. n3yyeHne M30TOMOB KaKMX XUMWUYECKMX SM1IEMEHTOB MO3BONUT ONpedennTb BO3PAcT reosiormyeckmnx
00pa3oBaHuii X cogepXaLmx

- Sm,Re, U, Th

— Au, Ag, Pt, Pd

- Ca, Mg, Si, Al

- La, Ce, Pr,Pm

2) OTKpbITblE 3a4aHMS (TECTOBbIE, MOBbLILLUEHHbIM YPOBEHb CITOXHOCTH):

SAOAHVE 1. Kakom meTon onpegeneHuss abCoOMOTHOrO BO3pacTa Jiyylle BCEro noaxoaut Ans OaTUPOBKK
CynbUOHbIX MONMMBAEHOBbIX Py4

OTBeT: peHumn-ocmueBbin (Re-0Os)




