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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
51.0.14 O6wan reoxumus

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

KyuieBa Huka CepreeBHa, npenogaBaTesnb
(PUO, yyeHas cmereHb, y4eHoe 38aHUe)

7. PexomeHpoBaHa: HMC reonorunyeckoro dakynbteta No7 ot 17.04.2025 r.

(HaumeHogaHue pekomeHOyrowel cmpykmypsbl, 0ama, HOMep npPomokorna)

8. YuebGHbIM roa: 2028-2029 CemecTtp(bl)/TpumecTp(bl): 7



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu ocgoeHusi y4ebHOU QUCUUNTUHbI I8MSIOMCS:

O3HaKoMiieHUe cmydeHmos8 co cmpoeHuem sdep U 371eMeHmMOo8, UX MPOUCXOXOeHuUeM, ycmou4ueocmsio,
Knaccugbukauusimu, pacripocmpaHeHuem 8 Kocmoce, 3emne u ee cghepax, chopmoli HaxoxXO0eHUs1 I1eMeHmMo8
8 e2eorioeuyeckux obbekmax, UX 83auMOC8s3U, 3aKoHax U eudax Muzspayuu, ydacmuu 8 2e0/102U4eCKUX
npouyeccax,

Badayu y4ebHouli ducyunuHbl:

3adayvyamu npernodasaHusi QUCUUMNIIUHbI S8/1SII0MCS:

-rioflydeHue obyvyaeMbIMU 3HaHULU O 2e0XUMUYECKUX UUKIIax 3/1eMeHmMOo8, KOHUeHmpauuu 351eMeHmos U ux
paccesHuU.

10. MecTo yyebHOM AncUMNNUHBLI B cTpyKType OOI:
MecTo y4ebHom gucumnnuHel B cTpykType OlOTl: YyebHasa gucumnnmHa BXoAuT B 00s13aTenbHyto YacTb 6rioka b1
«dvcumnnuHbl (Mogynu)»

mpeboeaHusi K 8XO0HbIM 3HAHUSIM, YMEHUSIM U HaeblkaM: OJisl YCrewHo20 0C80eHUsI QUCUUMIUHbI cmydeHmam
Heobxo0uMbl 6a308ble 3HaHUS, YMEHUS U HaebiKU, MOJTyYeHHbIe MpuU U3y4yeHuu Xumuu, ¢ousuku, obueli eeonoauu,
MUHepasioauu ¢ 0CHo8aMU Kpucmarsiioapaguu, nempozpacghuu, umosioauu.

oucyunnuHel, 0ns KOmopbIX OaHHasi OucuunnuHa sensiemcsi npedwecmeyfomeﬁ: ceoJsioeus oJie3HbIX
UCKornaembiX, eeoXumMus u3omaoriog U eeoXpoHOos1ocus

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnNnuHe/Moaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYEeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOMN
nporpaMmmbl (KOMNeTEeHUMSAMU) U UHOUKATOPaMU UX OOCTUXKEHUA:

OnK-12.1; OMnK-12.2

Kog HasBaHue Koa(bl) WHamnkaTtop(bl) MnaHupyemble pesynbTaTtbl 0Oy4eHus
KOMMEeTeHUUM

OMNK- | CnocoGeH OrlK- BoeinonHsieT komnnekc | 3HaTb:

12 npoBoAUTbL 121 reoriornyeckmx MPUHLMNbI pacyeToB reoXMMUYECKMX
CamoCTOATENbHO nccnegoBaHuii Npu aHoManuii, CTpoeHMe saep W aTOMOB,
:';y”nﬁbﬁ‘;;f:blﬂ N3y4YeHnn Heap BHYTPEHHME aKTOpbl MUrpaLUMKM U MeToabl

peLLeHun opyrux nccrnenoBaHns XMMUYECKNX 3NTEMEHTOB
nowvck, peanuays
CROLMAnbHbIO reoriornyeckmx 3agad | Ymetb:
CpencTea n MeToaw! npoBOaAUTL pacyeThbl ans BbISANIEHMS
nony4yeHus HOBOro reoxmmMmm4ecKkmnx aHomManuu,
3HaHUs, KnaccuuunpoBaThb agpa XUMUYECKUX
y4acTBoBaTb B 3MEeMEHTOB M MX aToMbl MO OCOGEHHOCTAM
Hay4HbIX BHYTPEHHEero CTpoeHus
“ccneaoBaHnax Bnapetb: MeTOAMKON pacyeToB
o6bekToB

reoXMMUYEeCcKnMX aHoManumn, KIimapKoB, KrapKoB
KOHUEHTpaunn wn paccedaHund, cneuunarnbHbIX

reoXMMmn4ecKmnx K03 purLUMeEHTOB
(6rodmnbHOCTB, TanaccoubHOCTb,
TEXHOUNBbHOCTD, KO3 PULMNEHT
Buonorn4eckoro nornowexHus u ap.)

OrlK- BbinonHseT 3HaTb:

12.2 3KCMEepUMEHTanbHbIE U | XUMUYECKUn  coctaB cdep 3emnm 1
nabopaTtopHble KOCMWYECKNX 00BbEKTOB, nosegeHue
reonornyeckune XUMUYECKMX  BNIEMEHTOB B  MPUPOAHbIX
nccrnegoBaHus, npoueccax, 3akKOHbl MUrpauum XUMMUYECKUX
ncnonb3ys 3MNeMeHTOoB
COBpeMEHHble MeToabl | YMeTb:
aHanusa WHTEPNpPeTUpOBaTL OCOBEHHOCTU XMMMUYECKOTO

cocTaBa M3y4aeMmbiX TOpHbIX MNopoA Ans
NOmMy4YeHUs1 HOBbLIX AaHHbIX 00 WX reHesuce,
3BOMOLUMM N BO3PACTHbLIX XapaKTepucTukax B
npouecce Hay4HO-MCCrneaoBaTENbCKOM
[eAaTenbHOCTH

Bnapgetb:

CMOCOBGHOCTBIO  MPOBOAMTL  FEOXMMUYECKYHD
XapakTepuUCTUKy NPUPOAHbIX obbekToB
(MMHepanoB, TOpPHbIX MOPOA, OTAENbHbIX




| | NpupoAHbIX NPoLLEeccoB)

12. O6beM AUCLUUNNMHBbI B 3a4eTHbIX eanHULax/yac. (e coomeememeuu ¢ y4ebHbIM nnaHom) — 5

/180.

Popma NpPoMeXYyTOHYHON aTTeCcTauum (3avem/sxk3amer) IK3aMeEH

13. TpyaoemMkocTb N0 BUAaM y4e6Hon paboTbl

TpynoemMkocTb
Bug yyebHor paboTbl Bcero Mo cemecTtpam
7 ceMmecTp Ne cemecTpa
AyOouTOpHbIE 3aHATUA 72 72
nekunmn 36 36
B TOM 4ucne: npakTnyeckue 18 18
nabopaTtopHble 18 18
CamocTtosaTenbHas paborta 72 72
B TOM Ymncne: KkypcoBas pabora (npoekT) - -
dopma NpomMeXyTO4HOM aTTecTaLmm aK3ameH 3K3amMeH —
(9k3ameH —  4ac.) — 36 vyac 36 vac
WToro: 180 180

13.1. CopepxaHMe QUCLUMNIUHDI

Peannsauus
pasgena
HaumeHoBaHwue pasgena ONCUUNNUHBI C
Ne n/n CopepxaHve pasgena gUCLMNIUHGI
ANCUUNNNHBI NMOMOLLbIO
OHManH-Kypca,
QYMK*
1. Jlekuum
1.1 "eoxumuga, ncropus ee OnpepeneHune reoxnmumn, UICTOpUS ee pasBuUTUS,
pasBuTUS ocHoBaTenun, 06beKTbl, METOALI, 3a4a4u, 3Ha4YeHne
1.2 MponcxoxaeHue aneMeHToB. PoxaeHne n aBontoung
3Be3[, UX Knaccudgukaumsi no coctany.
OCHOBbI KOCMOXUMUM.
PacnpocTpaHeHHOCTb XMMUYECKNX STEMEHTOB BO
3aKkoHbl pacnpocTpaHeHus 9
SEMEHTOR BcenenHon. CtpoeHue n coctas ConHua, nnaHer,
actepounaos, MeTeopuTos, JlyHbl. Kocmudeckue nyyu,
BTOPUYHOE KOCMNYECKOe U3NnyyeHne
1.3 CoBpeMeHHas Mogenb CTPOoeHUs 3eMIu, Ha Kakux
OaHHbIX OHa nocTtpoeHa. CTpoeHue W XUMUYECKUin
CTpoeHue n coctas 3emnu ]
coctaB reocdep: a4pO, MaHTUHA, 3eMHas Kopa
n ee reocoep
(noHaTMe o nutocdepe), atmocdepa, ruapocdepa,
B6uocdepa, Hoocdepa.
1.4 MCTOYHUKM 3HEPrUM 3HOOMEHHbIX NPOLECCOoB.
"eoxnmusa marmaTU4eCcKoro, NerMaTuToBOrO,
rmgpoTepmasnbHOro, NpoLeccoB (napameTpbl,
"eoxnmunsa 3HOOreHHbIX TUNOMOPMHbIE 3NIEMEHTHI, MOPSAAOK BbiNaAeHUs
npoLeccos MUHEeparnoB 1 3N1IEMEHTOB, POJib KACopoaa U cepebil,
NPUYMHBI KOHUEHTpaumn). Feoxumus
MeTamopdn4ecKkoro n metacoMmaTU4eckoro
npoLIeccoB.
2. lMpaKkTnyeckune 3aHaTusa
2.1 Buabl xmmuyeckon cBA3M B MUHEpanax. JHeprus
Murpaumsa anemeHToB, Kpuctannuyeckon  pewetku.  Bugbl  murpauunm,
NMOHATME O FEOXUMMUYECKNX BHYTPEHHME W BHeLlHWe akTopbl Murpauuu. Pornb
bapbepax BoAbl npu murpaumn. [oHATME O TreOXUMUYECKUX
Gapbepax.
2.2 M CTOYHUKM 3HEPIrUM SK30reHHbIX NPOLEeCCOB.

["[eoxXrmmsa 3K30reHHbIX
npoueccos

Knaccudukauusa ak3oreHHbIX NpoLeccos, napamMmeTpsbl.
BbiBeTpmBaHue, ero Buabl U hakTopbl, KOpbI
BbIBETPUBAHUSA. 30HbI OKUCNEHMUS CYNbUOHBIX
mMecTopoxaeHun. MexaHoreHes. Pu3nko-xmmmnyeckas
MUrpaumsi, NOABUXKHOCTbL 31IEMEHTOB B BOAAX,




xapaktepucTuka Bog (T, P, pH, Eh). F'eoxumunyeckne
Gapbepbl. [anoreHes. TexHoreHes.

2.3 Buabl reoxmmMmyeckmx NonMcKkoB MECTOPOXKAEHUI
nonesHbix nckonaembix. MaclTabbl reoOXMMNU4ecKomn
CbeMKU U NpuHUMNbl oT6opa npob. MpuHLmMnbI
pacyeToB U MeToauKa BblAENEHNSI TEOXUMUYECKNX
aHomanuin. OCHOBbI MNTOrEOXUMNYECKON ChEMKU MO
nepBUYHbLIM U BTOPUYHLIM OPEOSIaM pacCesaHuUs.

Feoxnmnyeckme metoabl
NMOWNCKOB MECTOPOXAEHMWN
Nnomnes3HbIX UCKonaeMbIX

3. llabopaTopHble 3aHATUSA

3.1 CTpoeHune aTOMHOro siapa, HYKNOHbI (MPOTOHbI 1
HEWTPOHbI), UX XapakTePUCTUKA, KONMYECTBO B
CTtpoeHuve aToMHOro sagpa. aTomax. YctonumBocTb sigep. Nsotonsl, nx
W3oTonbl knaccudukaumsa. PagmoakTuBHOCTb, ee BUapl,
noHATHe o casurax. NpMmMeHeHe n3oTonoB B
reonoruu.

3.2 CTtpoeHune aToma, opbUThbl SNEKTPOHOB, UX KONMYECTBO
Ha opbuTax, reoXMmMmmn4eckme ceMencTaa.
Knaccudmkauus anemeHtor k. Cnaiica.
"eoxnmunyeckme knaccudpukaumm B.M. MNonbgwmmnara,
B.U. BepHagckoro, A.E. ®epcmaHa, A.H.
B3asapwuukoro, H.A. Conogosa. MIsomopduam, Tunbl n
npaeuna.

CTtpoeHue aToma.
reoxnmmnyeckue
Knaccudurkaumm.
leoxnmunyeckas Tabnuua

* 3arnonHsemcs, ecnu omoesibHble pa3denibl OUCUUMIUHbBI U3y4Yaromcs C MOMOWbI0 OHauH-Kypca. B komoHke
lMpumeyaHue HeobXx00UMO yKasamb HadgaHue oHnalH-Kypca unu QYMK. B Opyaux criyyasix e syeliku cmagsmcsi
rpoyepKu.

13.2. Tembl (pasaenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTui (4acoB)
Ne HanmeHoBaHne Temsbl
CamocTosiTenbHas

n/n (pasgena) oucumnnmHel Jlekumm | MNpaktnyeckne | JNlabopaTopHbie paboTa Bcero

1.1 | M'eoxumms, nctopusa ee > ) ) 8 10
pas3BuTUA

1.2 | OcHOBbI KOCMOXUMUN. 3aKOHBbI 6 i i 8 14
pacnpocTpaHeHnsi 3NIEMEHTOB

1.3 | CtpoeHwne n coctaB 3emnu u ee 8

16 - - 24

reoccep

1.4 | Neoxmmma SHOOrEHHbIX 12 ) ) 8 20
npoLIeccoB

2.1 | Murpaunsi anemMeHToB, NOHATUNE _ 6 ) 8 14
0 reoxmmMmumyeckmx bapbepax

2.2 | [eoxnmmnsa 3K30reHHbIX i 6 i 8 14
npoLIeccoB

2.3 | Fleoxummnyeckne metoapl 8
NOUCKOB MECTOPOXAEHWNIA - 6 - 14
Nones3HbIX NCKoNaeMbIxX

3.1 | CTpoeHune aToMHOro sapa. i i 10 8 18
M3oTonbl

3.2 | CTpoeHue aToma. 8
reoxnmunyeckue i i 8 16
Knaccudukaymu.
reoxmmmnyeckas Tabnuua
UToro: 36 18 18 72 144

14. MeToanyeckue ykKasaHuss pAOna obGy4yarwWwUXcss MO OCBOEHUIO AUCUUMIIUHbLI:
(pekomeHOayuu obyyarowjumcsi Mo OCBO0EHU0 OUCUUMIUHbI: yKazaHue Hauboriee croxHbix pasdernos, paboma ¢
KOHcrekmamu fiekyull, npe3eHmauyuoHHbIM MamepuasaoM, peKkoMmeHoayuu ro 8bIrnoSTHEHUIO Kypcosol pabomei, no
opaaHu3ayuu camocmosimernbHol pabomal rno ducyurnuHe u 0p.)




B pamkax avcumnnvHbl nNpedycMOTpeHbl criegyowme obpasoBaTernbHble TEeXHONMOrMn: 3aHATUS
NEKUMOHHOro Tuna, npakTU4eckme 3aHAaTus, nabopaTopHble 3aHATMS, camMocTosTenbHas paboTa
CTYOEHTOB, BKMOYalLLlass YCBOEHWEe TeopeTuUdecKoro martepuana, MnoAroToBKY K MpPakTUYecKuMm W
nabopaTopHbIM 3aHATMAM, paboTa ¢ ydyebHuKamu, yd4ebHo-MeToaMyYeckon nutepaTypon, NoAroToBka K
TeKyLleMy KOHTPOMIO YCNeBaeMoCTH, K aK3aMeHy, a Takke KOHCYNbTUpOBaHME CTYOEeHTOB MO BONpocam
noncka Hay4YHoOW MHopMaLnK, U3ydeHnst y4ebHOro matepuana u NpakTUYecKoro peLleHnst 3agay.
UTeHne nekuum OCYyLLeCTBMSETCA C npe3eHTaunen OCHOBHLIX MaTtepuarioB Ha MySibTUMeLUAHOM
o6opyaoBaHMK, YTO 3HAYMTENBHO NOBLILWAET 3PEnULLHOCTbL, NOKa3aTeNbHOCTb N YCBOEHMe MaTepuana.
Ha npaktnyeckux n nabopatopHbIX 3aHATUSE paccMaTpuBatoTCA onpedeneHHble pasaenbl QUCLMNIUHBI,
Tpebylowmne MateMaTU4ecKkMx pacyeToB, AeTanbHOro aHanusa gvarpamm u rpadgukos, rpauyeckmnx
paboT.

[na ycnewHoro oBnageHust Kypcom Heobxoammo obsi3aTenbHO nocewaTtb Bce 3aHAaTuA. B cnydasx
npornycka 3aHATUA CTyAeHTy HeobXxoouMMO CaMOCTOATENbHO W3y4nTb MaTepuan M OTBETUTb Ha
KOHTPOSIbHbIE BOMPOCHI MO MNPOMYLLEHHON TeMe W 3aWuTuTb paboTy npenogaBaTtento BO BPeMs ero
WHOMBMAYaANbHbIX  KOHCynbTauui. B xoge 3aHaTMm  obyvalolmMmca  pekoMeHAyeTcsa: BecCTu
KOHCMEeKTUpoBaHne y4ebHOro matepuana; obpawaTb BHUMaHWE Ha KaTeropuu, OPMYIMPOBKN,
pacKpblBaloLLMe COAepPXKaHNEe TeX UMK MHbIX ABMAEHUI U NPOLIECCOB, Hay4YHble BbIBOAbI U MpaKTUYeckne
pekoMeHgauuMmM no uX MNPUMEHEHMUIO; 3adaBaTb MNpenofaBaTernto YTOYHSOWME BOMPOChbl C LENbio
YACHEHUS TeOPETUYECKNX NMONOXKEHUI, paspeLleHns CNOPHbIX CUTYaLNiA.

MpoBeaeHne Kypca BO3MOXHO C NPUMEHEHWEM AUCTaHLMOHHbIX OBpasoBaTtenbHbIX TexHorormn. Ha
obpasoBaTenbHOM noptane BI'Y dyHKUMOHMPYET 3NEKTPOHHbIV Kype «["eoxumuns», rae pasmeLleHbl Bce
npeseHTauun, TecToBble 3adaHna U NpPeaycMOTpeHa BO3MOXHOCTb MPOBEAEHUs 3aHATUN B pexnme
BUOEOKOHMepeHUNA.

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

HeobOXoaUMbIX O OCBOEHUSA ANCUMUNIINHBI (Criucok numepamypbl 0GhOPMISIEMCs 8 COOM8emcmeuu
¢ mpebosarusimu FOCT u ucnonb3yemcsi obwiasi CK8o3Hasi Hymepauyusi 05151 ecex 8UO08 UCMOYHUKOS)

a) ocHoBHas nuTeparypa:

Ne n/n NcToYHmMK
PogpirvHa B. I. Kypc reoxumnm ; [yuebHoe nocobue ans ctyd. By3oB, obyd. no HanpasneHuto 020300
1 "eonorusa u Bcem reon. cneuynansHoctam] / B.I. PogbirHa. — Tomck : U3a-Bo Hayd.-TexH. nuT., 2006

.— 291 c. 69 ak3, rpug
YepTko, H. K. l'eoxmumus : yuebHoe nocobue / H. K. YepTko. — MuHck : BI'Y, 2016. — 295 c. — ISBN
978-985-566-328-8. — TekcT : aneKTpoHHbIN // JlaHb : aneKTPoHHO-6MbnmoTeyHas cuctema. — URL:

2 https://e.lanbook.com/book/180453 (nata obpaweHnus: 07.10.2021). — Pexum gocTyna: Ans aBTopums.
nonb3oBaTenewn.
O6wasa reoxmmus : yuebHoe nocobue / [1. A. Axkosnes, T. A. Pagomckas, A. A. BopoHuos, A. M.
®epopos, A. E. byask 2-e usa., nepepab. n gon. Mocksa, Bonorga : Hdpa-NHxeHepus, 2021

3 304 c.:wun., Tabn., cxem., rpacd. bubnuorp. B kH - Pexxum gocTyna: anekTpoHHas 6ubnuotedHas

cuctema «YHuBepcuTeTCcKas 6ubnuoTeka ONLINEv, TpebyeTcs
aBTopu3aumshttps://biblioclub.ru/index.php?page=book&id=617827
ISBN 978-5-9729-0775-5

6) gononHuUTenbHasa nNuTeparypa:
Ne n/n NcToYHMK
Mepenbman A. UN. Feoxumus : y4ebHMK anst cTyd. reonor. cneunansHocten By3os / A.W. NepenbmaH

3 .— M. : Bbicwas wkona, 1989 .— 527, c. 48 ak3. rpud

4 BoritkeBud I'. B. OCHOBbI reoxymum : y4ebHoe nocobue ans cTyq. reonormiyecknx crnelmanbHocTen
By3oB / [.B. BontkeBuy, B.B. 3akpyTkuH .— M. : Bbicwiag wkona, 1976 .— 366, c. 50 3k3., rpud

5 AnekceeHko B. A. leoxumuueckue 6Gapbepbl : y4yebHoe nocobue ansa ctyd., obyyawowmxcs no
cneyunansHocTn "Meorpacus” / B.A. AnekceeHko, J1.I. AnekceeHko .— M. : JIOOC, 2003 .— 143 c.

6 AnekceeHko B.A. Okonornyeckas reoxumus : y4ebHuk / B.A. AnekceeHko — M. : Jloroc, 2000. — 627 c.,

10 ak3, 6/rndpa

PoHoB A.B. XMnyeckoe CTpoeHne 3eMHOI KOpbl M reoOXMMUYecknii 6anaHc rnaBHbIX 3N1EMEHTOB. /
A.B. PoHos, A.A. Apowesckuin, A.A. Muramncos. — M. : Hayka, 1990. -182 c.

8 CnpaBo4Huk no reoxmmun. / I.B. BortkeBud [u gp.] — M. : Hegpa, 1990. — 480 c.

B) MH(POPMAaLMOHHBIE 3NEKTPOHHO-06pasoBaTenbHble pecypchl (oguumarnbHble pecypcbl MHTEPHET)™:
Ne n/n Pecypc

1. OBbC "YHuBepcutetckas bubnumoteka online"https://biblioclub.ru

2. OBC «PykoHT» https://rucont.ru/



https://biblioclub.ru/index.php?page=book&id=617827
https://biblioclub.ru/
https://rucont.ru/

3. OnEeKTPOHHbIN y4ebHbIN Kypc: «'eoxumuay https://edu.vsu.ru/course/view.php?id=3645

4, 3HBE BopoHexckoro rocygapctBeHHoro yHmepcuteta https://lib.vsu.ru

BecnnaTHbIn HEKOMMEPYECKUIA CMIPaBOYHO-06pa3oBaTeNbHbIN NOpTan Ans reonoros, CTy4EHTOB-
reonoroB http://www.geokniga.org/

BecnnaTHbIn HEKOMMEPYECKMIA NopTan ¢ Hay4YHO-NOMNYNSAPHON 1 y4eBHOW NMTepaTypow Mo reosiorum
http://www.jurassic.ru/amateur.htm

7. Hay4yHas anekTpoHHas bubnuoTteka https://elibrary.ru/

6.

* Brayvane ykasbiearomcsi Ob6C, ¢ komopbimu umetromcsi 0ozoeopa y BI'Y, 3amem omkpbimble 31€KMpPOHHO-
obpasosameribHble pecypchbl, OHnalH-Kypcbl, QYMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHUs AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobus, 3adaqyHuku, MemodoudyecKue yKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n McToYHMK

1 CnpasoyHuk rno eeoxumuu. / I.B. Bolimkesuy [u Op.] — M. : Hedpa, 1990. — 480 c.

Kypcoeble pabomsi no ducyurnnuHe "Teoxumus” u kpamkue Memodudyeckue ykasaHusi K uUx
ebirnonHeHuo B.B. Abpamos, B.C. Ky3Heuos, O.I. Pe3Hukoea, A.FO. Anbbekos: y4ebHo-memodudyeckoe
rnocobue : [0ns cmydeHmos bakanaspuama 2 Kypca obyqeHusi 2e0/102u4ecko20 hakybmema; ons
HanpasneHus 05.03.01 - [eonoeusi]

3 leoxumudeckas mabnuya

Bouapos, Buktop JlbBoBu4. ObLas reoxvmus : yuebHoe nocobue ans cTya., obyd. no HanpasneHuto
05.03.01 - 6akanasp reonoruu / B.J1. Bouyapos, J1.H. CtporaHosa, B.B. Abpamos ; BopoHex. roc. yH-T,
Hayu.-uccnep. uH-T reonoruu ; [Hayuy. pea. H.M. YepHbiwos] .— BopoHex : BopoHexckuii
rocygapcTBeHHbIn yHuBepceuteT, 2017 .— 154 c. : un., Tabn. — (Tpyabl Hay4Ho-nccnegosaTensckoro
WHCTUTYTa reonornm BopoHEXCKOro rocygapCcTBEHHOro yHuBepcuTeTa ; Bbin. 97) .— Pestome pyc.,
aHrn. — bubnworp.: ¢. 150-151 .— NmeH. ykas.: c. 152-154 .— ISBN 5-9273-1003-6.

17. OOpasoBaTesfibHble TEXHOJNIOrMKW, WUCNOSib3yeMble nNpu peanusauum y4eOHOMU
ANCLUMNIINHBLI, BKMOYas AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

|-|pl/l peanunsauunmn y‘-leGHOVI ancunnimHbl - UCNOJNb3YHTCA  Klaccu4veckne o6paaoBaTeanble TeXHonormm

(J'IeKLI,I/IOHHbIe, npakTn4yeckme 3aH9|TI/IF|), a TakKXe NpuMeHATCA OUCTaHUMOHHbIe o6pasoBaTeanble TEeXHONornu.
Bo3moxHa peanusauna gUCUUnnHbl B CMeLLaHHOM peXxunme.

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 ans 6usHeca - PaclumpeHHbIn
Russian Edition

4 | MNporpammHas cuctema ANna OOHapyXXEHUS TEKCTOBbIX 3aMMCTBOBAHWMM B Y4YeOHbIX M Hay4HbIX
pabotax AHTunnarnat.BY3

5 | OdwmcHoe npunoxeHne AdobeReader

6 | OdwmcHoe npunoxenne DjVuLibre+DjView

18. MaTepMaﬂbHO-TeXHM‘-IeCKOG obecneyeHne AUCLMUNIUHI:

B npouecce udydeHunss gMCcUMnivHbI UCNONb3yeTCs JNEKUMOHHAa ayguTopus, obopyaoBaHHas MynbTUMELUAHBIM
obopynoBaHuem. [nst NnpoBeAeHMs NMPAKTUYECKUX 3aHATUN, NHANBUAYASbHBIX KOHCYNbTAUUNA, TEKYLLEro KOHTPOIS
N NPOMEXYTOYHOW aTTecTauuu, CaMoCTOATENbHOM pPaboTbl UCNonb3ytoTCca aygutopuun, Bmectumoctbio 30 — 35
nocagoyHbix MecT. [lpakTuyeckMe 3aHATMS conpoBoxpatTcs paboto ¢ Tabnuuen [O.U. MeHpgeneesa,
reoxMMmyeckon Tabnuuen, mMoaensaMu KpUCTamniMYecKuxX PeLLeTOK MUWHepanoB, pe3ynbTaTaMu CreKTpanbHoro,
XUMUYECKOro U Ap. BUAOB aHANU30B M NPOYMM pa3fgaToyHbIM MaTepuanom.

lMpoBegeHne kKypca BO3MOXHO C MNPUMEHEHMeM AMCTaHUMOHHbIX obOpas3oBaTenbHbiX TEXHOMOrMN  Ha
obpaszoBartenbHoM noptane BI'Y (www.edu.vsu.ru) ocyLlecTBrsieTcs ¢ npuMmeHeHnem Hoytoyka TOSHIBA Satellite
A200-23J ¢ BCTPOEHHOW BMAEOKamMmepomn N MUKPOHOHOM.

VMcnone3yeTcs cnepgytowee nporpaMmHoe obecneyenne: WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013
RUS OLP NL Acdmc.

19. OueHo4HbIe cpeacTBa AN NpoBeAeHUs TeKyLen U NPOMEXYTOYHOM aTTecTauumn


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

MopAnoK OLEHKM OCBOEHMs obyvarlumMuca yd4eGHOro MaTepuana onpegensieTcs
coep)aHMeM creayoLmx pa3aenos AUCLUNINHBI:

HanmeHoBaHue WHankaTop(bl)
Ne KomneTeH
a/n pasgena QUCUUNIvHbI LA() BOCTMKEHNSA OueHouyHble cpeacTBa
(mogyns) KOMMNeTeHUMMN
"eoxmumus, nctopusi ee
pas3BuTUS
OCHOBbI KOCMOXUMUM.
3akoHbl .
2. OnnK-12 OnkK-12.1 Tecm, onpoc no nekyuoHHoU Yyacmu
pacnpocTpaHeHusi
3M1EMEHTOB
CTpoeHue u cocTtas
3emnun n ee reoccep
"eoXMMUst 3HOOrEeHHbIX
npoLeccos
Murpaums anemeHToB,
MoHATME O ¥
5. OnK-12 OnkK-12.1 Tecm, oripoc no npakmu4yeckou Yacmu
reOXMMUYECKMX
Oapbepax
"eoXMMUNSA 3K30TEHHbIX Tecm, onpoc o npakmuyeckol Yacmu
6. OrK-12 OnK-12.1 P P
npoLEeccoB
"eoxmmunyeckue Tecm, onpoc ro npakmu4eckol Yacmu
MeToAbl MOMCKOB
A : ONK-12 | OMK-12.2
MECTOPOXAEHWUI
nomnesHbIX MCKoNaeMbIX
CTpoeHune aToMHOro Tecm, ornipoc no umozam nabopamopHbix
P OrK-12 OnK-12.2 P pamop
aapa. Visotonebl pabom
CtpoeHue atoma. Tecm, ornipoc no umozam nabopamopHbix
"eoxnmunyeckme pabom
9. | knaccudukauumn. OlK-12 OnK-12.2
"eoxnmuyeckas
Tabnuua

1. OnnK-12 OnkK-12.1 Tecm, onpoc o nekyuoHHoU Yyacmu

OlnkK-12 OnK-12.2 Tecm, onpoc o nekyuoHHoU Yacmu

OlnkK-12 OnkK-12.1 Tecm, onpoc o nekyuoHHoU Yacmu

lNpomexyToyHada aTTectaums lNepeyeHb 80Mpoco8 K aK3aMeHy
dropMa KOHTpONA — 9K3aMeH Ok3ameHayuoHHbIl mecm

20. TunoBble OLEHO4YHbIE cCpeaAcTBa M MeToAMYeCKMe MaTepuanbl, onpegensivowme
npoueaypbl OUeHUBaHUsA

20.1. TeKywMin KOHTPOIb YCNEBaeMoCTun

KoHTponb ycnesaeMoCcTv No AUCLMMINHE OCYLLECTBIISIETCS C MOMOLLbIO CleayowWwmx OLEHOYHbIX
CpencTs:
1) Onpoc No NEKUMOHHOM N NpakTuyYeckon u nabopatopHomn Yyactam; 2) TectupoBaHue
(HaumeHoeaHue OUeHo4YHoeco cpeacmsa meKyuweeco KOHmMpOoIsid ycneeaemocmu)

lNepeyeHb 3adaHul, mem pegepamos, memMm rpe3eHmayul, Kypcosbix, 0okados,
nabopamopHbix pabom mpebogaHus K npedcmassieHur nopmaouo

Tunosble BONPOCHI 4151 NPOBEAEHMSA ONPOCa Mo NEKLMOHHOMY KypCy

lMonesHble nckonaemble NermaTMTOBOrO NpoLecca

Kak obpasytotca rmgpotepmarbHble nopoabl?

KonnyectBo TMNOMOPdHLIX 3N1IEMEHTOB rMapoTepmManbHoro npouecca é6nuke k 10, 20, 30 40 ,

50, 60, 70, 80, 907

4. DnemeHTbl Kakomn rpynnbl Knaccudpukaumm B.M MNnonbgwumuaTta camble rnaBHble Ang
rmapoTepmManbHoro npouecca?

5. TlonesHble uckonaemble rmMgpoTepmMarnbHOro npouecca

6. YTO Takoe NporpeccuBHbI METaMOPHU3M?

wN e



16.
17.
18.
19.

20.
21.
22.
23.

24.
25.

BOONoOMWDNDE

Yto npoucxogut ¢ Bogon n CO, B MUHEpanax npu perpeccuBHoM Metamopduame?
MapameTpbl MeTamopdur4eckoro npotecca
UTo Takoe meTacomaTo3?

. Kakne metacomatudeckune ropHole nopoabl Bel 3HaeTe?
. Kakune gBe rpynnsl npoLeccos B 3aBUCUMOCTH OT pH BbIgeNs0TCa Npy MeTacoMaTUyYecKmx

npeobpasoBaHNAX?

. YTto Takoe 30Ha runepreHesa?

. Mepeuncnute 3 cnocoba murpaumm aN1eMeHTOB B 30HE rmnepreHesa?

. YUT0 Takoe mexaHoreHes?

. Kakune nopogbl 6bicTpee paspyLiaoTca npu pmMsanyeckoM BbIBETPUBAHUN — KPYMHO3EPHUCTbIN

aHOPTO3UT UIN MENKO3EPHUCTBIN HOPUT?

UTo Takoe HeENPOMBbIBHbIE KOPbl BbIBETPUBAHUA?

[None3Hble nckonaemble ranoreHe3a?

Kaknmmn xmMmn4eckn akTMBHbIMU KOMMNOHEHTaMWN 0OoraLleHbl No4BbI?
XapaktepucTumka TUNoOMopdHbIX 3NEMEHTOB ranioreHesa ¢ No3nLmii BareHTHOCTEN U MOHHbIX
paguycos

UTto Takoe Murpaumsi XMmn4ecknx aneMeHToB?

Mepeuncnute BUgbl MUrpaumm

MNepeuncnute BHELWLHME haKTopbl MUrpaLmm

Kakon XMMN4eCcKumn arieMeHT NOMOraeT reofioram onpeaesiuTe OKUCNIUTENbHO-
BOCCTaHOBMUTEITbHbIE YCIOBUS Cpeabl?

UTo Takoe nogsukHble hopMbl HaxoxaeHus no MNepenbmaHy?

YTo Takoe cnocobHOCTb kK MMHEPanoobpa3oBaHno?

TMnoBbIG DAMNNA aorna rnnnpaoanrnaotliiia ﬁnhf\wf‘vﬁlﬂ\l 1A naﬁr\na'rr\nunl\ y Kypcy
7 1-H-99, 9849-99.98&'] Hasnexaerca w3 soaw

N2 -/4- 00139- o015 Ch-3-107
N 3-T < 10-9(12,262)

1’ 00797 M. - 108000 wr/s

o | oss | n BORA (NE) - 1,18

THAPOKCHA -

o okt &2 s e - CONEPMALIHE MHHEPARH
¥ YT NEBOAOPOLY

B ATMOCOEPE

1

BcTpeyaeTcsa nu Baw aneMeHT B 3eMHOM KOKE B CaMOPOAHOM COCTOSIHUM

K kakow rpynne no knaccudpukauyuu NonbawiMmuaTa npuHaaneXXuT Ball afieMeHT

CKonbKO NPOTOHOB B SiAPE BaLLEro afieMeHTa

CKOnbKO HEWTPOHOB B SIAPE BaLLEro arieMeHTa

CKOMnbKO 3NEKTPOHOB Yy BaLLEro arnemeHTa

CKONbKO 3NEKTPOHOB Ha BHELUHEM SHEPreTUYECKOM YPOBHE Y BaLLIEro afieMeHTa

CKOnbKO M30TOMNOB Y BaLLEro afieMeHTa

Kakor cTabunbHbI M30TOM CamMbli pacnpoOCTPaHEHHbIV Y BaLLEro afieMeHTa

MepeuncnuTe MaccoBble YMcna pagmoakTUBHbBIX M30TOMOB BaLLEro afieMeHTa ecriv OHU eCcTb

.Yemy paBeH aTOMHbIV paguyc Ballero anemMeHTa

. EAnHnUbI n3amepeHnst aToMHbIX 1 MOHHBLIX paguycoB

. Kakoe koopavHaumoHHOe Yncrno y aToma Ballero anemMeHTa

. CKONbKO 9neKTPOH-BOSbT HAA0 NOTPaTUTL YTOOLI NPeBpaTUTbL aTOM BalLero arieMeHTa B MOH
. HasoBuTe BaxHenLwmne NpoMbILLNIEHHbIE TUMNbl MECTOPOXAEHWI BaLLero anemMeHTa.

. C KakMMun anemMeHTamu BaLl 3fIEMEHT BCTyNaeT B reTepoBanieHTHbIN N30MOPHU3M

. C KakMMun anemeHTamu Ball 3fIEMEHT BCTyNaeT B HECOBEPLUEHHbIN N30MOPHU3M

.Yemy paBeH aTOoMHbIN Knapk BalLero anemMeHTa



18. EANHULBI N3MepeHNa aTOMHbIX KIapKoB

19. Kakasa KOHLUEeHTpaung BaLlero arieMeHTa B MOPCKOW Boe

20. B kakux nopogax Bawlero anemeHta 6onblue Bcero

21. [MpoueHTHOE coaepXaHne BaLLEro anieMeHTa B MeTeopuTtax

22. HasoBute BaXHenLLME NPOMBILLIIEHHbIE MUHEParibl BaLLEro afieMeHTa

TunoBble TecToBble 3aaHNs U3 GaHKa BONPOCOB
OTHOLWeHMe KnapKa 3anemMeHTa B XKMBOM BeLLeCTBe K ero Krnapky B 3eMHOM KOpe Ha3blBaeTcs -
BbibepuTte ogmH OTBET:

Knapk

KOadhdULMEHT BMONOrMYeCcKkoro NornoLeHns

B

TanaccounbHOCTb

o
B1ModUNbHOCTL

M3oTonbl Kaknx 31IeMeHTOB He ¢ppaKkunoHUpyeT B npupoae?
Bbibepute oanH OTBET:

N

C s
“ o
C ¢
O La

Ecnn rnaBHOe KBaHTOBOE UUC/I0 paBHO 1, To opbutanbHOe KBaHTOBOE UMNC/I0 byaeT paBHO...
BbibepuTe oguH OTBET:

® 01
0,1,2
0
01,23

TN

K OCHOBHbIM TEOpPUAM CTPOEHUA aTOMHOTO AAPa OTHOCUTCA
Bbibepute oauH OTBET:

HeraTpoHHasA

KBaHTOBasd

.

KanesabHadA

i
NO3UTPOHHAA

Mpu n3yueHMn N30TONMHbBIX OTHOLIEHMW NPUHATO
BbibepuTe oguH oTBeT:

peAKMIZ M30TOMN nNoMeLllaTtb B 3HaMeHaTelb
M30TOMHbIE OTHOLWEHNA B TeOXMNN HE N3YyUHatOoTCA

pacnpoCTpaHeHHbIN N30TOMN NOMeLLaTb B YNCAUTENb



pe,ﬂ,KMI‘/’I M30TOMN NoMeLllaTb B YUCNUTEND

ATOMbI UIN <HYKJIUABI» C OAHUM U T€M K€ aTOMHbIM HOMEpPOM, HO C pa3HbIMU Maccamu -
To...
BbibepuTe oguH oTBET:

o
n30TonNbI
r
n3obapsbl
r
N3O0TOHBI
r
n3omepbl
l)
U ssingg
s 3 17:~ 1
~J 51 I 32.
YPAH 18
238020 9
238028 >
Bbibepute ogmH OoTBET:
i
JTO HemeTann
-
JTO MeTann NOBOYHbIX MOATPYNM
r o
OTO CUNBHO 31EKTPOMNONOXUTENbHBIA MeTalN
« o
OTO WHEepTHbIN ras
r o
JTO NepexoaHbl MeTann
r

DTO NlaHTaHOWA, AU aKTUHOWA

M3oTonbl Kaknx 31eMeHTOB He ¢ppakunoHUpyeT B npupoae?
Bbibepute oanH OTBET:

Cc

N

Sb

@)

S

OIS B

.

Bbipa)keHue: "O6pa3yroT KaTUOHbI U COeANHEHUA C He3anoJiIHeHHbIM d-cnoem” oTHOCUTCA K:
BbibepuTe oguH oTBeT:

CVNbHO 31eKTPOMNONOXKMUTENbHbIE METa bl
Hemetannsbl
VHepTHbIe rasbl

MeTannbl NTOBOYHbIX NOArPYMM

T D

JlaHTaHOWAbI N aKTUHOWADI

0

MNepexogHble meTanbl



Ecnv 3HaueHWe N30TONHOM MNJIOTHOCTU 60blUe Hy NS, TO
BbibepuTe oguH OTBET:

oborateHne Npobbl TAXENbIM N30TONOM

o6oraLu,eH|/|e ﬂp06bl TA>XKeNbIM M30TOMOM OTHOCUTE/IbHO CTaHAapTa
-

i

oborateHne Npobbl TAXENBIM N30TOMNOM

o6oraLu,eH|/|e ﬂp06bl TA>XKeNbIM M30TOMOM OTHOCUTE/IbHO CTaHAapTa

OnucaHue TexHonorum NnposegeHns

Onpoc No NeKUMOHHON 1 NPaKTUYECKOM YacTsM NPOBOAUTCS B Hadane 3aHAaTUR. TecTMpoBaHue
NPOXOAUT MOCMe 3aBEepLUEHUs W3YyYEeHUS KPYMHbIX pasgenoB AUCUMNNHBI Ha obpasoBaTenbHOM
noptane BI'Y.

Tpe6OBaHI/IFI K BbIMOMNHEHMIO 3a4aHNi (VIJ'IVI LKanbl U Kputepmmn OLl,eHI/IBaHI/IFI)

B xone onpoca no NEKUMOHHON ” I'IpaKTI/I‘-IeCKOIZ 4YacTAaAM Ha 3agaHHble BOMPOCHbI OOITXKHbI ObITb
nony4yeHbol 4YeTkue, npaBuiibHble OTBETHI. Mo wuToram onpocoB ” OLUEHKN TeCTOBbIX 3agaHun
onpegenaeTca Kofim4eCTBO BEPHbIX OTBETOB B NMpOLUEHTax.

Kpumepuu u wkarna oyeHusaHus
0-40% npasusibHbIX 0OMEemo8 — He 3a4meHo
41-100% npasurbHbIX 0MEemo8 — 3a4meHo

20.2. NMpomexyTo4yHasa aTrectauus

MpomexyToyHass aTTecTauusi no AUCUMNIIMHE OCYLLECTBISAETCA C MOMOLLbI  CNeayoLmx
OLIEHOYHbIX CPEACTB:

1) Bonpochkl k ak3aMeHy, 2) AIToroBoe TecTMpoBaHue
(HaumeHoeaHue OUeHO4YHOoc0o cpeacmea npome»(ymo'-/HoCl ammecmauuu)

lMepevyeHb npakmuyeckux 3adaHul, mem peghepamos, meMm rpeseHmauyul, Kypcosbix,
Ooknados, mpebosaHus K rnpedcmassieHuro nopmegosiuo, 80rNpPOCO8 K 3K3aMeHy (3ademy) u nopsdok
popmuposaHusi KM

lMepeyeHb BONPOCOB K 3K3aMeHy

CtpoeHne u coctaB nnaHeT CONHEYHON CUCTEMBI.

lMpoucxoxgeHne XMMNYECKNX 3r1IEMEHTOB.

"eoxnmunyeckas knaccudpukauma B.M. NonbawmuaTa.

Knaccudukauus anementoB k. Cnanca.

Meoxmmus cTabunbHbIX M30TOMOB. Icnonb3oBaHMe N30TOMHLIX AAHHbIX B FTEOXMMNYECKNX

nccneaoBaHusX.

CTpoeHune aToMHOro sigpa, ero yCTomdnBoCTb. 3aBUCUMOCTb PacnpoOCTPaHEHHOCTM AfieMEHTa

OT CTPOEHUS ero sagpa.

7 PagnoakTuBHOCTb, BUALI PaaANOaKTUBHOCTU. 3Ha4YEHME pPaanoaKTMBHbBIX NPOLECCOB B
reoxXMmmnn.

8 NcTopus n OCHOBHbIE 3Tanbl B pa3BUTUM FrEOXMMUK KaK HayKW.

9 MeTeopuTbl, Nx Knaccugukaumsa n XMMMYECK1UI COCTaB.

10 OnpepeneHve abconTHOrO Bo3pacTa MeTogammn abCcontioTHOM (S4EPHON) FEOXPOHOSOMUN.

11 Tlepuoanyeckas Tabnuua O.W. MeHgeneesa. lNoHsATHE O s, p, d, f — anemMeHTax. QNeKTPOHHbIE
dopMysibl 3f1IEMEHTOB

12  U3omopdunam, Buabl u oaktopbl nsomopdumama, npasmna nsomopdpmsma, nsomopdHas
€MKOCTb.

13 Tleoxmmuyeckme knaccudpmkaumm A. H. 3asapuukoro, B.. BepHaackoro, A.E. depcmaHa,

ab~ wWwN P
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14
15
16

17
18

19
20
21
22
23
24

25
26
27

28
29

30
31
32
33
34
35

36
37
38
39
40

41

Cknsposa.

OO6BbeKTbl U METOAbI FEOXMMUYECKNX NCCNEAOBaHNN.

XMUNYECKUA COCTaB KOCMUYECKNX 0O6bEKTOB: 3Be3abl, ComnHue, ra3oBble TyMaHHOCTH, JTyHa
OcHoBebI kpucTtannoxmmumn: (Paguycbl aToMoB 1 MOHOB. [oTeHuman noHnsawumu.
OnekTpooTpULAaTENbHOCTD.

KoopauHaumoHHoe 4ncno).

Murpaumsa xumMmyecknx aneMeHToB (onpeaeneHne, Buabl U akTopsbl).

Knapku, Knapkv KOHUEHTpauumn n paccesHus, Knaccugukaums XMMM4YecKkux aieMeHToB Nno
BENUYMHE Knapka

dunsmyecknn cmbicn nepuoanyeckon Tabnuubl MeHgeneesa. NoHATME O KBAHTOBbIX YMcnax
"eoxummyeckue Gapbepsbl (onpegeneHne, BUabl, OCHOBHbLIE XapaKTEPUCTUKM)

ATMocdepa: CTpoeHne, coctaB, MPOUCXOXKAEHNE, SBOSIOLNS.

"eoxnmMms NouBbl.

Buocdepa. OnpeaeneHune, CTpyKTypa, rpaHnLbl, XMIMUYECKUI COCTaB.

"eoxumMms MarmaTuU4ecKkoro npolecca (Ha npumepe Kpuctannuaauumn ynbTpaoCHOBHbIX U
OCHOBHbIX Marm).

JInTochepa, ee CTpoeHME N XUMUYECKUIA COCTaB.

MarmaTudeckume ropHele nopodbl. MMHEpanbHbIN U XMMUYECKNIA COCTaB

"eoxumMms MmarmaTU4ecKoro npouecca (Ha npumepe Kpuctannunaauum WenoYHbIX U KUCTIbIX
Marm).

"eoXMMuns rMnepreHHbIX NpoLeccoB

Mmapocdepa. XuMmuyecknin coctaB Bo, CyLLIM N OKeaHa. [poucxoxaeHme n aBonoumns
rmgpocdepbl.

"eoxmMmMus KOpbl BbIBETPUBAHUS.

"eoxummus TexHoreHesa. [eoxnmmnsa n NpobrieMbl OXpaHbl OKpYXKatoLLen cpeabl.

reoxnmusa meTamopdmyeckoro npolecca.

'eoxumus ranoreHesa.

"eoxMmMns MeTacoMaTmyecKkoro npotwecca.

Bruocdepa. BUuodunbHOCTL U KO3IPULMEHT BUONMOrMYECKOro NOrNOLLEHUS, XUMUYECKNA
COCTaB.

3emHas kopa. Tunbl, MOLWHOCTb, MUHEPASIbHbIN U XUMNYECKUIA COCTaB

CTpoeHne n XuMn4eckuii coctaB aapa u MaHTumM 3emnu.

Buocgepa. Xumunyecknin coctas Neoxmmmnyeckme yHKLUMN XUBOrO BeLLECTBa.

"eoxvmMmunst nermaTMTOBOrO Npouecca (TMNOMOPMHbIE 3NEMEHTbI, U30OMOPKM3M, YCNOBUS
HaKOMNMEeHNs peaKnx arIeMeHTOB).

"eoxummnsa rmgpoTepmarnbHOro npoiecca (TMNoMOPgHbIE 3EMEHTbI, N30MOPMU3M, YCIIOBUA
KOHLEHTpaunn pyaHbIX 3N1EMEHTOB).

feoxMMunst oTAENbHbIX ANEMEHTOB (XapakTepucTuka cry4anHo BblIGpPaHHOrO XMMUYECKOro
anemMeHTa U3 reoxmmmu4eckon Tabnuupl)

lNepeyeHb 3agaHnin 4ng NTOroBoro Tecta

NToroBbIn TECT COCTOUT M3 66 BONPOCOB N3 pa3HbIX KaTeropui (pasaenos), KOTopble BbibMpatoTcs B
cnyyanHom nopsigke u3 6aHka sonpocos 6onee yem n3 250 HauMeHOBaHUNA.

OnuncaHne TexHonormm nposeneHnda

Knaccuyecknin ak3ameH NpoBoANTCS B COOTBETCTBUM C [MonoxeHnem o npoBeaeHUN NPOMEXYTOUHOW
aTtTecTtauum obyyatomxcsi no obpasoBaTernbHbIM NPorpaMMam BbicLLero obpasoBaHunsi B BopoHexxckom
rocyfapcTBeHHOM yHuBepcuTeTe. B criyyae HEBO3MOXHOCTM NPOBEAEHUS KITACCUYECKOro 3K3aMeHa
NpPOBOANTCS UTOrOBOE TECTUPOBAHME.

Tpe6OBaHVIF| K BbIMOMNHEHMIO 3aaHWN, LWKanb! U Kputepmn oueHnBaHuA

Ans oueHuBaHWs pe3ynbTaToB 0Oy4YeHUss Ha 3k3ameHe wcnonb3yetcs 4-6annbHas LWwana:

«OTITIMYHOY», «XOpOoLUIOo», «yOOBIETBOPUTEITBHO», «HEYOOBNETBOPUTEITBHOY.

Kputepuu oueHnBaHns KomneTeHumin Llkana oueHok




O6yvalowuincs B NONMHOW Mepe BnageeT MOHATUMIAHBLIM annapaToMm AaHHOW obractu Omnu4Ho
Hayku (TeopeTMyYecKMMM OCHOBaMK OWUCLMMNIUHBI), cnocobeH WnncTpupoBaTb OTBET

npumepamu, akTamu, NMPUMEHATb TeopeTMYecKMe 3HaHusS [Ans  pelueHust

npakTU4ecKMx 3aga.

Obyvatowunca Bnageet MOHATUWHBIM — annapaTtoM  AaHHoW  obnactm  Hayku Xopouwio
(TeopeTuyeckMMn OCHOBaMX AMCLUMMMWHBI), CnocobeH unnicTpMpoBaTtb  OTBET

npuMmepamu, aktamu, NPUMEHATb TeopeTUYeckue 3HaHWs AOna  peLueHus

NpakTn4eCKnx 3agad, Ho gonycKkaet owmnodKm Nnpn OTBETAX HA BOMNPOCHI.

OOyvatowuiics  Bnageetr YacTUYHO TEOPETMYECKUMW OCHOBaMM  OUCUUNMWHLI, | YOoenemeopu-mesibHO
dparmeHTapHO cnocobeH WNNICTpUpoBaTb OTBET npumepamu, daktamm, He B
MONMHON Mepe yMeeT NMPUMEHSTb TEOPETUYECKUE 3HAHUS ONS PeLleHUsT NPaKTUYeCcKmX
3agay, gonyckaeT ownbkm Npy oTBETax Ha BONPOCHI.

OTBET Ha KOHTPONbHO-U3MEPUTENbHLIN MaTepuasn He COOTBETCTBYET JoObiM Tpem Heydoenemesopu-
(4eTblpeM) M3 nepeyncneHHblx nokasatenein. OGyvaloWmiica OEMOHCTpUpyeT mesibHO
OTPbIBOYHbIE, (bparMeHTapHble 3HaHWsl, OOMyckaeT rpybble OWMOKU MNpu peLleHum
NpaKTMYeCcKnx 3aday U He gaeT OTBETbI Ha BOMPOCHI.

Mo utoram TeCTUpoBaHuA onpegenaeTcda Konnm4ecTBoO BEPHbIX OTBETOB B MNMpoOLeHTax.

Kpumepuu u wkana oyeHusaHusi. Omnu4yHo: 6osnee 80 % npasuribHbIX omeemos, xopowo: 61 —
80 % npasunbHeix omeemos, ydosnemeopumersnbHO: 41 — 60 % npasunbHLIX 0mMeemos,
HeydosriemeopumersibHo: meHee 40 % rnpasusibHbIX 0Meemos.

20.3. ®oHA OUEHOYHbIX cpeacTB c(hOpPMMUPOBAHHOCTU KOMMNETEHLUN
OMNK-12 CnocobeH NpoBoAUTL CaMOCTOSTENbHO MM B COCTaBE rpynnbl HAYYHbIA NOUCK, peannays
cneumanbHble CpeacTBa U MeTOAbI MOMy4YEHNs1 HOBOMO 3HAHUS, y4acTBOBaTb B HAay4HbIX MCCNegoBaHNAX
00BbEKTOB NpodheccMoHanbHOM A4EATENBHOCTM U UX CTPYKTYPHbIX 3N1EMEHTOB

1) 3aKkpbITble 3a4aHKs (TECTOBbLIE, CPEAHUI YPOBEHb CNOXHOCTK):

3A0AHUE 1. Kncnble marmatnyeckme ropHble nopoasl oboralleHbl OTHOCUTENBHO OCHOBHbIX U
YNbTPAOCHOBHbIX

- Si, K, Na, Al

— Ca, Mg, Sr, Ti

- Fe, Ni, Co, Re

— Ag, Au, Sb, Hg

3AOAHUE 2. MarmaTtuyeckme ropHble nopogbl, oboraiweHHble Na,O, K,0, SiO, 6yayT cocTtoaTb 13
crneayloLwmx nopogoobpasyoLwmx MMHeEpParnoB

— anbOuT, OpTOKNa3, MUKPOKINMH, KBapL,

—  ONWBWH, NMMPOKCEHbI, poroBasi obMaHka

—  KanbuuT, AONOMWUT, aHKEPUT, CTPOHLNAHNUT

— aHoOpPTUT, BUTOBHUT, Nabpagop, NMXKOHUT

3A0AHUE 3. Pegknmn xanbkoubHbIMU afieMeHTaMu SIBMSOTCS:
- Au, Ag, Cu, S
- Ca, Mg, Fe, C
- Ni, Co, Re, Pt
- Cs, Ba, Sr, La

3AOAHUE 4. KonyegaHHo-nonuMmeTannmyeckne pyabl — 3TO UCTOYHUK
- Pb, Zn
— Au, Ag
- Co, Ni
- Cr, Mn

3A0AHUE 5. YnbTpaoCHOBHbIE MarMaTmuyeckmne ropHble Nopoabl — 3TO NOTEHUMANbHbIA UCTOYHMK
— Co, Ni, Cr, Cu, Pt




- Pb, Mo, Hg, W, Zn
- Au, Ag, As, Se, Te
- La, Ce, Pr, Nd, Lu

3A0AHUE 6. Kakol 13 HmkenepeuncrieHHbIX METO40B ONpeaeneHnst XMMU4eCcKknx af1IeEMEHTOB OCHOBaH
Ha N3y4yeHnn BO3OEeNCTBUSI PEHTFEHOBCKMX Ny4ven Ha reonornyeckne obpasupl?

- XRF

- ICP-MS

- CnekTparnbHbI aHanm3

- ATOMHO-abCOpPOLUNOHHbBIN

3A0AHUE 7. Nogbepute XMMUYECKNA SIEMEHT, BCTPEYAIOLLNNCS B reOXMMmyeckon accoumaumm ¢ W
- Mo

- Ni

- Co

- Pt

3A0AHUE 8. BuisiBNeHHblE B X04€e reOXMMNYEeCcKNX paboT aHOManumn Mbllbsika MOXXHO paccMaTpuBaThb
KaK MOMCKOBbLIN NPU3HaK Ha:

- 30Nn0TO

- XpoMm

- MarHum

- xeneso

3A0AHUE 9. NapameTp, XxapakTepum3yoLLMA NePCNEKTUBHOCTb NIOWaamn Ans obHapyXeHMs1 MoNe3HbIX
nckonaembIx

- reoxmuMmm4yeckas aHomanus

- Knapk paccesiHus

- KoadhduumeHT nogobms

- cpenHee apudmeTnyeckoe

3A0AHUE 10. Kakor MeToq UCnonb3yoT Npu NUTOXMMUYECKON ChbEMKE, CaMblii MaCCOBbLIN METOS,
OECATKUN TbicAY Npod

- cneKTpanbHbIM aHanu3

- PEHTTEHOCTPYKTYPHbIN aHanu3

- CUNUKaTHbIN aHann3

- HENTPOHHO-aKTMBALMOHHbIN aHanna

2) OTKPbITbIE 3aaaHnsA (TECTOBbIE, NOBbLILIEHHbIN YPOBEHb CNOKHOCTU):

3A0AHUE 1. YkaxuTe Ha3BaHue npubopa, npeaHasHauvyeHHoro Ans onpeaeneHns n3oTonHoro coctasa
reoniorm4ecknx obpasoBaHun
OTBeT: Macc-CnekTpoMeTp.

BAOAHUE 2. Paccuutante Knapk KOHUEHTpauuMuM MarHus B YNbTPaOCHOBHbLIX MarMaTU4ecKux
rOpHbIX Nopodax MUCXOAS U3 ero coaepXaHus B ropHbix nopogax - 28,05 % u cpegHero cogepxaHvs B
3eMHown Kope - 1,87%

OtBerT: 15.

SAOAHNE 3. VYkaxuTe Kakoh napameTp reornormyeckux npob BO3MOXHO U3y4YUTb MO
cooTHoweHusim nsotornos U/Pb, Sm/Nd, K/Ar
OTBeT: BO3pacT.

3) TemMbl 3cce

3A0AHUE 1. MNepevncnnte 0CHOBHblIE METOAbI, NPU NOMOLLM KOTOPbIX MOXHO ONpeaenuTb
KOHLIEHTPaLWUK IMaBHbIX U PeOKUX 3NIEMEHTOB B FreOXMMMYECKMX Npobax.



OTBeT: OCHOBHbIE METOAbI, MPY MOMOLLIM KOTOPbLIX MOXHO ONpeaenTb KOHLEHTPaLUN rMaBHbIX 1 peaKnx
3NIEMEHTOB B reOXMMNYECKNX Npobax 3TO — crnekTpanbHbI aHannsa, peHTreHoMI0OPUCLIEHTHLIN aHanM3
(PDA, XRF), meTog ICP-MS, aToMHO-abCOpOLMOHHBIN MEeTOA,



