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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 HanpaBfieHMA 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. Kachenpa, oTBevarowan 3a peanmsaymio AUCLUNNNHBLI: MUHEpanoruu, neTrporpacdum m

reoxmmmm

6. CocTaBuUTENM NpoOrpamMmbi:

AbpamoB Bnagumup BnagumMumpoBuY, KaHOWAAT reosioro-MMHepanornvyeckux Hayk,

AOLUEeHT

(®UO, yuyeHass cmeneHb, y4eHoe 38aHue)

7. PekomeHpoBaHa: HMC reonorunyeckoro chakynbtera Ne8 ot 13.05.2024

(HaumeHogaHue pekomeHdyrowel cmpykmypbl, 0ama, HOMep MPoMmokKosia)

8. YuebHbIn roa: 2027-2028 CemecTtp(bl)/TpumecTp(bl): 7



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu ocgoeHusi y4ebHOU QUCUUNTUHbI I8MSIOMCS:

O3HaKoMrieHuUe cmydeHmos8 co cmpoeHuem sdep U 371eMEeHmMO8, UX MPOUCXOXOeHUeM, ycmoldyugocmalo,
Knaccugbukauusimu, pacripocmpaHeHuem 8 Kocmoce, 3emne u ee cghepax, popmoli HaxoXKOeHUs 3/1eMEHMO8
8 e2eorioeuyeckux obbekmax, UX 83auMOC8s3U, 3aKoHax U eudax Muzspayuu, ydacmuu 8 2e0/102U4eCKUX
npouyeccax,

Badayu y4ebHouli ducyunuHbl:

3adayamu npenodasaHusi QUCYUMNIUHbLI S8/1H0MCS:

-rioslydeHue obyvyaeMbIMU 3HaHULU O 2e0XUMUYECKUX UUKIIax 3/1eMeHmMOo8, KOHUeHmpauuu 3/1eMeHmos U Ux
paccesHuU.

10. MecTo yyebHOM AncUMNNUHBLI B cTpyKType OOI:
MecTo y4ebHom gucumnnuHel B cTpyktype OlMOTl: YyebHasa gucumnnmHa BXOoAuUT B 00si3aTeNbHY0 YacTb 6oka b1
«dvcumnnuHbl (Mogynu)»

mpeboeaHusi K 8XO0HbIM 3HaHUSIM, YMEHUSIM U Haebikam: OJisl YCrewHo20 0C80eHUsI QUCUUMIUHbI cmydeHmam
Heobxo0uMbl 6a308ble 3HaHUS, YMEHUS U HaebiKU, MOJTyYeHHbIe MpuU U3y4yeHuu Xumuu, ¢ousuku, obueli eeonoauu,
MUHepasioauu ¢ 0CHosaMUu Kpucmariiozpaghuu, nempozepaghuu, 1Uumosoauu.

oucyunnuHel, 0ns KOMmopsbIX OaHHasi QucuurniuHa serisiemcsi npedwecmeyfou;ea.' ceoJsioeus oJie3HbIX
UCKornaembiX, eeoXumMus u3omaoriog U eeoXpoHOos1ocus

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnNnuHe/Moaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yribTaTaMu OCBOEHUsi o6pa3oBaTenibHOM
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, CcTpoeHue saep W aTOMOB,
:I;ymnﬁbﬁ(;;f:uﬂ N3y4YeHnn Heap BHYTPEHHME aKTOpbl MUrpaLUMKM U MeToabl

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

reoXMMUYEeCcKnMX aHoManumn, KIimapKoB, KrapKoB
KOHUEHTpaunn wn paccedaHund, cneuunarnbHbIX

reoXMMmn4ecKmnx K03 purLUMeEHTOB
(6rodmnbHOCTB, TanaccoubHOCTb,
TEXHOUNBbHOCTD, KO3 PULMNEHT
Buonorn4eckoro nornowexHus 1 ap.)

OrlK- BbinonHseT 3HaTb:

12.2 3KCMEepUMEHTamnbHbIE U | XUMUYECKUn  coctaB  cdep 3emm U
nabopaTtopHble KOCMWYECKNX 00BbEKTOB, nosegeHue
reonornyeckune XUMUYECKMX  BNIEMEHTOB B  MPUPOAHbIX
nccrnegoBaHus, npoueccax, 3akOHbl MUrpaumMm XUMUYECKUX
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 00beKkToB
(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. TpyaoeMkKocTb No BUAam y4ebHou 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 CopaepxaHve pasgena gUCLMNINHbI
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 asonouus
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 CTPOeHUs 3eMIiu, 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 MCTOUHUKM 3HEPrMM SHOOrEHHbIX NPOLLECCOB.
"eoxnmusa marmaTU4eCcKoro, NerMaTuToBOrO,
rmgpoTepmasnbHOro, NpoLeccoB (napameTpbl,
"eoxnmunsa 3HOOreHHbIX TUNOMOPMHbIE 3NIEMEHTHI, MOPSAAOK BbiNaAeHUs
npoLeccos MUHEeparnoB 1 3N1IEMEHTOB, POJib KACopoaa U cepebil,
NPUYMHBI KOHUEHTpaumn). Feoxumus
MeTamopdn4eckoro n MmeTtacoMmaTU4eckoro
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 NoUCKOB MECTOPOXAEHWI
nonesHbix nckonaembix. MaclTabbl reOXMMNUYeCKON
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
CTtpoeHune aToMHOro sagpa. aTomax. YctonumBocTb sigep. Nsotonsl, nx
W3oTonbl knaccudukaumsa. PagmoakTuBHOCTb, ee BUapl,
noHATHe o cagurax. NpumeHeHe n3oTonos 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.
B3aBsapwuukoro, H.A. Conogosa. Nsomopduam, Tunbl n
npaeuna.

CTtpoeHue aToma.
reoxnmunyeckue
Knaccudurkaumm.
leoxnmunyeckas Tabnuua

* 3arnonHsemcs, ecnu omoesibHble pa3denibl OUCUUMIUHbBI U3y4Yaromcs C MOMOWbI0 OHauH-Kypca. B komoHke
lpumeyaHue Heobxo0UMO yKa3amb Ha3dgaHue oHnalH-Kypca unu QYMK. B Opyaux criydasix 8 ssyeliku cmassimcsi
rpoyepKu.

13.2. Tembl (pa3genbl) AUCUMNIIMHBI 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 | [eoxnmumns 3K30reHHbIX i 6 i 8 14
npoLIeccoB

2.3 | Fleoxnmmnyeckne 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 pAnNA 0O0y4YalwLWMUXCA MO OCBOEHUK AUCLMNSIUHBI:
(pekomeHOayuu obyyarowjumcsi Mo OCBO0EHU0 OUCUUMIUHbI: yKazaHue Hauboriee croxHbix pasdernos, paboma ¢
KOHcriekKmamu fiekyul, npe3eHmauyuoHHbIM MamepuasioM, pekoMmeHoayuu ro 8bIrnofIHEHUKO Kypcosol pabomsl, o
opeaHu3ayuu camocmosimernbHol pabomel 1o ducyunnuHe u op.)




B pamkax avcumnnvHbl nNpedycMOTpeHbl criegyowme obpasoBaTernbHble TEeXHONMOrMn: 3aHATUS
NEKUMOHHOro Tuna, npakTU4eckme 3aHAaTus, nabopaTopHble 3aHATMS, camMocTosTenbHas paboTa
CTYOEHTOB, BKMNOYaloLlass YCBOEHWEe TeopeTudeckoro martepuana, noaroToBKy K MpakTUYeckum W
nabopaTopHbIM 3aHATMAM, paboTa ¢ ydyebHuKamu, yd4ebHo-MeToaMyYeckon nutepaTypon, NoAroToBka K
TeKyLleMy KOHTPOMIO YCNeBaeMoCTH, K aK3aMeHy, a Takke KOHCYNbTUpOBaHME CTYOEeHTOB MO BONpocam
noncka Hay4YHoOM MHpopMaLnK, U3yYeHnst y4ebHOro maTtepumana u NpakTUYeCcKoro peLleHns 3agay.
UTeHne nekuum OCYyLLeCTBMSETCA C npe3eHTaunen OCHOBHLIX MaTtepuarioB Ha MySibTUMeLUAHOM
obopyaoBaHUn, YTO 3HAYUTENBbHO MOBbIWAET 3PENULLHOCTL, NOKa3aTeNbHOCTb U YCBOEHWE MaTepuana.
Ha npaktnyeckux n nabopatopHbIX 3aHATUSE paccMaTpuBatoTCA onpeaeneHHble pasaenbl QUCLMNINHBI,
Tpebylowmne MateMaTU4ecKkMx pacyeToB, AeTanbHOro aHanusa gvarpamm u rpadgukos, rpauyeckmnx
paboT.

[na ycnewHoro oBnageHust Kypcom Heobxoaumo obs3aTenbHO nocellatb Bce 3aHAaTusA. B cnydasx
npornycka 3aHATUA CTyAeHTy HeobXxoouMMO CaMOCTOATENbHO W3y4nMTb 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 BHMMaHuWe Ha Kateropun, opMynnpoBKN,
pacKpblBaloLLMe COAepPXKaHNEe TeX UMK MHbIX ABMAEHUI U NPOLIECCOB, Hay4YHble BbIBOAbI U MpaKTUYeckne
pekoMeHgauuMmM no uX MNPUMEHEHMUIO; 3adaBaTb MNpenofaBaTernto YTOYHSOWME BOMPOChbl C LENbio
YACHEHUSA TEOPETUHECKNX NMONOXEHUIN, paspeLleHns CNOPHbIX CUTYaLUNA.

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

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

HeobOXoaUMbIX O OCBOEHUSA ANCUMUNIINHBI (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 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:
https://e.lanbook.com/book/180453 (paTta obpaweHnus: 07.10.2021). — Pexum gocTyna: Ans aBTopums.
nonb3oBaTenewn.

0) gononHuTenbHasa nuTeparypa:
Ne n/n NcTOYHMK
MepenbmaH A. UN. M'eoxumus : yuebHMK Ans cTyd. reonor. cneunanbHocten By3os / A.W. NepenbmaH

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

4 BovitkeBuy I'. B. OcHOBbI reoxvmum : y4ebHoe nocobue ans cTyq. recrnormvyecknx cneumansHocTen
By3oB / [.B. BoutkeBuy, B.B. 3akpyTtkmH .— M. : Bbicwas wkona, 1976 .— 366, c. 50 ak3., rpud

5 AnekceeHko B. A. leoxumwuueckme Gapbepbl : yvyebHOe nocobue Ans cryd., obyyarouimxca no
cneumanbHocTu "eorpadums” / B.A. AnekceeHko, J1.IN. AnekceeHko .— M. : JIOT'OC, 2003 .— 143 c.

6 AnekceeHko B.A. Qkonormnyeckasi reoxumus ; y4ebHuk / B.A. AnekceeHko — M. : Jloroc, 2000. — 627 c.,
10 3k3, 6/rndpa

7 PoHoB A.B. Xumnyeckoe CTpoeHne 3eMHOM KOpbl U rEOXMMUYECKMIN BanaHe rmaBHbIX 3reMEeHTOB. /

A.B. PoHos, A.A. Apowesckuii, A.A. Murgucos. — M. : Hayka, 1990. -182 c.

8 CnpaBo4Huk no reoxumun. / I.B. BontkeBud [1 gp.] — M. : Hegpa, 1990. — 480 c.

O6wwasn reoxmmus : yuebHoe nocobue / coctaButenu 3. B. CtepneHko, A. A. PoxHoBa. —
CraBpononb : CK®Y, 2016. — 148 c. — TeKCT : 3NeKTPOHHbIN // JlaHb : 3NeKTPOHHO-0MOMoTeYHas

9 cuctema. — URL: https://e.lanbook.com/book/155524 (gaTta obpaiieHus: 07.10.2021). — Pexum
JOCTyna: Ans aBTopus. Nosib3oBaTenen.
YepTko, H. K. leoxmmus B cxemax : ydebHo-meToauyeckoe nocobue / H. K. YepTko. — MuHck : BI'Y,
10 2017. — 86 c. — ISBN 978-985-566-465-0. — TeKCT : 9NeKTpOHHbIN // J1aHb : 3NeKTPOHHO-

bubnuoTtedHasa cuctema. — URL: https://e.lanbook.com/book/180645 (gata obpawenuns: 07.10.2021).
— Pexum goctyna: ans aBTopus. nonb3oBaTenen.

Mbiuko, [1. N. ®U3nko-xmmmyeckmne oCHOBbI reoxummm ; ydebHoe nocodue / [. V. Mbluko. — MUHCK :
11 Bry, 2015. — 303 c. — ISBN 978-985-566-179-6. — TeKCT : 3neKTPOHHbIN // JlaHb : 3NeKTPOHHO-
onbnnoteydHas cuctema. — URL: https://e.lanbook.com/book/180652 (gaTta obpaweHus: 07.10.2021).




| | — Pexunm gocTyna: Ans aBTopus. nonb3osaTenei.

B) MH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ouumnaneHble pecypcbl MHTEPHET)™:

Ne n/n Pecypc

OneKTpoHHO-6nbnuoTeyHasa cuctema «YHmnBepcutetTckas bubnuorteka online» http://biblioclub.ru/
OneKTpoHHO-6nbnuoTeyHas cuctema «KoHcynbTaHT cTtygeHTa» https://www.studentlibrary.ru
ONEeKTPOHHO-6nbnunoTeyHasa cuctema «PykoHT» https://rucont.ru/

OBC «HOpant» https://urait.ru/

OneKkTpoHHOo-6ubnuoteyHas cuctema «IPRbooks» https://www.iprbookshop.ru/

OneKTPOHHbIN y4ebHbIN Kypc: «"'eoxumusy https://edu.vsu.ru/course/view.php?id=3645

o~ wWIN

* Brayvane ykasbiearomcsi Ob6C, ¢ komopbimu umetromcsi 0o2oeopa y Bl'Y, 3amem omkpbimbie 371€KMpPOHHO-
obpasosameribHble pecypchbl, OHnalH-Kypcbl, QYMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecrnevyeHUs ANS CaMOCTOATENIbLHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobus, 3adaqyHuku, Memodou4dyecKue yKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcosbix pabom u 0p.)

Ne n/n McTouHUnK

1 CnpasoyHuk no eeoxumuu. / I.B. Boimkesuy [u Op.] — M. : Hedpa, 1990. — 480 c.

Kypcoeble pabomsi no ducyurnnuHe "Teoxumus” u kpamkue Memodudeckue ykasaHus K ux
ebinonHeHuto B.B. Abpamos, B.C. Ky3sHeuos, O.. PesHukosa, A.10. Anbbekos: yuebHo-memoduyeckoe
rnocobue : [0ns cmydeHmos bakanaspuama 2 Kypca oby4eHusi 2e0/102u4ecko20 hakybmema; ons
HanpaeneHusi 05.03.01 - eonoeus]

3 eoxumuyeckass mabnuuya

Bouapos, Buktop JlbBoBu4. ObLas reoxumusa : yuebHoe nocobue ansa cTyg., odyy. No HanpaBneHuto
05.03.01 - 6akanasp reonoruu / B.J1. Bouyapos, J1.H. CtporaHosa, B.B. Abpamos ; BopoHex. roc. yH-T,
Hayu.-uccnep. wH-T reonoruu ; [Hayuy. pea. H.M. YepHbiwos] .— BopoHex : BopoHexckuii
rocygapcrBeHHbIn yHuBepceuteT, 2017 .— 154 c. : un., Tabn. — (Tpyabl Hay4yHo-nccnegosaTensckoro
WHCTUTYTa reonornm BopoHEXCKOro rocygapcTBEHHOro yHuBepcuTeTa ; Boin. 97) .— Pestome pyc.,
aHrn. — bubnworp.: ¢. 150-151 .— NmeH. ykas.: c. 152-154 .— ISBN 5-9273-1003-6.

17. OOpasoBaTefnibHble TEXHONIOrMKU, MUCNOSib3yeMble NpU peanusauum Yy4ebHoOWM
ANCLUMNIINHBI, BKIOYas AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe o6y4eHume):

|-|pl/l peanusauunn yqe6H017| OUCUUNIINHBbL - UCNOJNb3YKTCA  KlacCn4eckune O6pa3OBaTeﬂbele TexXHonormm

(J'IeKLI,I/IOHHbIe, npakTn4yeckme 3aH9|TI/IF|), a TakKke NpUMeHATCA OUCTaHUMOHHbIe o6pasosaTeanble TEeXHONornu.
Bo3moxHa peanusauna gUCUUnnHbl B CMeLLIaHHOM peXxunme.

n MporpammHoe obecneveHune

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

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

4 | MNporpammHasa cuctema And OOHapy)XeHWUs TEeKCTOBbIX 3aMMCTBOBaHWMA B YYEOHbIX M Hay4HbIX
pabotax AHTunnarnat.BY3

5 | OdwmcHoe npunoxeHne AdobeReader

6 | OdwmcHoe npunoxenne DjVuLibre+DjView

18. MaTepMaﬂbHO-TeXHM‘-IeCKOG obecneyeHne AUCLMUNIUHI:

B npouecce udydeHunss gMCUMNMHBI UCMOMb3yeTCcs JNEKUMOHHAa ayautopusi, obopygoBaHHas MynbTUMEAUAHBIM
obopynoBaHuem. [nst NnpoBeAeHMs NPAKTUYECKUX 3aHATUN, NHONBUAYANbHbLIX KOHCYNbTALWUA, TEKYLLEro KOHTPOIs
N NPOMEXYTOYHOW aTTecTauuu, CaMoCTOATENbHOM pPaboTbl UCnonb3ytoTcsa aygutopuun, BmectumocTbio 30 — 35
nocagoyHbix MecT. [lpakTuyeckMe 3aHATMS conpoBoxpatTcs paboto ¢ Tabnuuen [O.U. MeHpgeneesa,
reoxMMmyeckon Tabnuuen, MoaensMu KpUCTalIMYECKUX PELUeTOK MWHeparoB, pes3ynbTaTamMu CrekTparbHOoro,
XUMUYECKOro U Ap. BUAOB aHaNM30B 1M NPOYMM pa3gaToyHbIM MaTepuanom.

lMpoBegeHne kKypca BO3MOXHO C MNPUMEHEHMeM [AMCTaHUMOHHbIX obOpas3oBaTenbHbiX TEXHOMOrMN  Ha
obpaszoBaTtenbHoM noptane BIY (www.edu.vsu.ru) ocyliecTBrsieTcs ¢ npuMmeHeHnem HoyTtoyka TOSHIBA Satellite
A200-23J ¢ BCTPOEHHOW BUAEOKamMmepomn 1 MUKPOGHOHOM.



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
../Специалисты%2023/Электронно-библиотечная%20система
https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf
http://www.edu.vsu.ru/

VMcnonb3yeTcs cnegytowee nporpaMmHoe obecneyenne: WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013
RUS OLP NL Acdmc.

19. OueHou4HbIe cpeacTBa A4Sl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEeHKM OCBOEHMSI oby4darwmmucss ydebGHOro maTepuana onpegensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HanmeHoBaHune WHankaTop(bl)
Ne KomneTeH
n/n pasgena ucuunivHbl Ls(w) LOCTMXKEHNSA OueHouYHbIe cpeacTBa
(mogyns) KOMMeTeHUmmn
"eoxumug, ncropus ee
pa3BUTUS
OCHOBbI KOCMOXUMUM.
3aKoHb! .
2. OnkK-12 OnkK-12.1 Tecm, onpoc o nekyuoHHoU Yacmu
pacnpocTpaHeHusi
9MEeMEHTOB
CTtpoeHue n coctaB
3emnu u ee reocgep
"eoxmmmnst 3HAOreHHbIX
npoLeccoB
Murpaums anemMeHToB,
NoHATME O .
5. OrlnK-12 OnkK-12.1 Tecm, onpoc o npakmu4yeckol Yacmu
reOXMMMNYECKMX
Oapbepax
"eoXMMUNA 3K30TEHHbIX
6. OnK-12 OnkK-12.1
npoLleccoB
"eoxnmunyeckme Tecm, onipoc o npakmu4yeckou 4acmu
MeToZAbl MOUCKOB
A : OMK-12 | OMK-12.2
MECTOPOXAEHWIA
nosesHbIX MCKonaeMbIX
CTpoeHune aToOMHOro Tecm, ornipoc no umozam nabopamopHbIX
P OrK-12 OrK-12.2 P pamop
sagapa. Msotonbl pabom
CTtpoeHue aToma. Tecm, ornipoc no umozam nabopamopHbIX
"eoxumuyeckne pabom
9. Knaccudpukaymm. OnkK-12 OmnK-12.2
"eoxnmuyeckas

Tabnuua

1. OlnkK-12 OnkK-12.1 Tecm, onpoc o nekyuoHHOU Yacmu

OlnK-12 OlnK-12.2 Tecm, onpoc no nekyuoHHoU Yacmu

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

Tecm, onpoc o npakmu4yeckol Yacmu

MpomexyTouyHasi aTTecTauus epedeHb 80MPOCOB K IK3aMeHy
dopmMa KOHTPOnsi — 9K3aMeH SK3ameHayUoHHbIG mecm

20. TvnoBble oOUEHO4YHble cpeaAcTBa M MeToAMYEeCKUe MaTepuanbl, onpegensoLlme
npoueaypbl oLueHUBaHUS

20.1. TeKyWw M KOHTPOSb yCeBaeMocCTun

KoHTpornb ycneBaeMocTy No AUCLMMINHE OCYLLECTBNAETCA C MOMOLLBIO CneayoLmx OLEeHOYHbIX
Ccpeacrs:
1) Onpoc No NEKUNOHHOM 1 NpaKTU4ecKkon n nabopatopHon Yactsam; 2) TecTupoBaHue
(HaumMeHoB8aHUe OUEHOYHO20 cpedcmea MeKyueao KOHMpPOJisl ycrieeaemMocmu)

lNepeyeHb 3adaHul, mem pegepamos, memMm rpe3eHmayul, Kypcosbix, 0okados,
nabopamopHbix pabom mpebogaHusi K npedcmasneHuto nopmaonuo

TunoBble BOMPOCHI ANs NPOBEAEHUSA ONpoca No NEKLMOHHOMY KypCy

lMonesHble nckonaemble NermaTMTOBOrO npoLecca

Kak obpasytotca rmgpotepmMarbHble nopoabl?

KonuyecTtBo TMNOMOPHbIX 3NIEMEHTOB rMapoTepManbHOro npouecca 6nuxke k 10, 20, 30 40,
50, 60, 70, 80, 907

whh ke



16.
17.
18.
19.

20.
21.
22.
23.

24.
25.

CoNoURr®WNE
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OnemeHTbl Kakol rpynnbl knaccndukaumm B.M MNonbawmMmnara camble rinaBHble 4ns
rmapoTepMarbHOro npouecca?

lMonesHble nckonaemble rmapoTepManbHOro npouecca

UTo Takoe nporpeccmBHbIn MeTamopdnsm?

Uto npoucxogut ¢ Bogon n CO, B MUHEpanax npu perpeccusHom metamoppusme?
MapameTpbl MeTaMopdmyeckoro npouecca

YT0 Takoe meTacomaTo3?

. Kakne metacomaTtundeckune ropHole nopoabl Bel 3HaeTe?
. Kakune gBe rpynnsl npoLeccos B 3aBUCUMOCTH OT pH BbIgENATCA Npy MeTacoMaTUYeCcKmX

npeobpasoBaHNAX?

. Yto Takoe 30Ha runepreHesa?

. Mepeuncnute 3 cnocoba murpaumm aNeMeHTOB B 30He rnnepreHesa?

.Yt0 Takoe mexaHoreHes?

. Kakne nopoabl 6bicTpee paspyLiatoTcs npu puany4eckom BbIBETPUBAHMM — KPYMHO3EPHUCTbIN

aHOPTO3UT UIU MENKO3EPHUCTLIN HOPUT?

UTto Takoe HeNpoMbIBHbIE KOPbI BbIBETPUBAHNSA?

lNonesHble nckonaemblie ranoreHesa?

Kaknmm xmuMm4eckn akTMBHbIMU KOMMNOHEHTaMWN oboralleHbl No4BbI?
XapaktepucTuka TUNoMopdHbIX 3NEMEHTOB rafioreHesa ¢ No3uL M BaneHTHOCTEN U MOHHbIX
paguycoB

UTo Takoe Murpaumsi XMmn4ecknx aneMeHToB?

Mepeuncnute BUALI MUrpaLmm

MepeuncnuTe BHeLLHME aKTOpbl MUTPaLUK

Kakon XMMN4eCcKumn arieMeHT NOMOraeT reofioram onpeaesiuTb OKUCNUTENbHO-
BOCCTaHOBMUTEIbHbIE YCIOBUS cpeapbl?

Uto Takoe nogsukHble hopMbl HaxoxaeHus no MNepenbmaHy?

UTo Takoe cnocobHOCTb K MMHEpPaNoobpa3oBaHno?

TMnoBbIG 2 nrna nn DAOMNALIIAG NMNMNNCA NN NMNAVTIAUAONVYNRNN/ 1A naﬁr\ha'rr\nur\l\ y Kypcy
A 7 - H -99,9849-99,9861 | Hssnexaerca w3 sonu
12 - /4- 00139 - 00151 Ch-3-107?

N 3-T < 10-9(12,262)

1’ 00797 M.~ 108000 ur/n

o | om 3 B0AA (ER) -1
THAPOKCHA-
+ | 000 8 23?9;1 - CONEPMALHE MHHEPARY
; YrNEBOAOPOAL!
B ATMOCOEPE

BcTpeyaeTca nu Balww arneMeHT B 3eMHOM KOKE B CaMOPOAHOM COCTOSAHUN

K kakon rpynne no knaccuduvkauyum MonegwimMuara npuHagiexuT Bawl areMeHT

CkorbKo NPOTOHOB B A4pe BaLlero anemMeHTa

CkonbKko HEMTPOHOB B AiApe BaLlero aneMeHTa

CKONbKO 3NEKTPOHOB Yy BaLLEro afeMeHTa

CKOrbKO 3NEeKTPOHOB Ha BHELUHEM 3HEpPreTMYeCcKOM YpOBHE Y BaLLero afieMeHTa

CKOrbKO M30TOMOB Y BalLero arieMeHTa

Kakor cTabunbHbI M30TOM CamMbli pacnpoOCTPaHEHHbIV Y BaLLEro afieMeHTa

Mepeyncnute maccoBble Yncna pagnoakTUBHBLIX M30TOMOB BaLLEro afieMeHTa eCcrnn OHU ecTb

.Yemy paBeH aTOMHbIV paguyc Ballero arnemMeHTa

. EAMHUUBI n3mepeHnst aTOMHbIX 1 MOHHBIX pagnycoB

. Kakoe koopavHaLumoHHOe Yncro y aToma Ballero anemMeHTa

. CKOmMbKO areKTpoH-BOMbT HAA0 NOTPATUTL YTOOLI NPEBPaTUTL aTOM BaLLero drieMeHTa B MOH



14. HazoBuTe BaXXHeuWLIME MPOMbILLSIEHHbIE TUMblI MECTOPOXOEHMI BaLLEro arnemMeHTa.
15. C KakumMmn anemeHTamMm Ball 3N1EMEHT BCTYNaeT B reTepoBaneHTHbIN M30MOPdUN3M
16. C KakmuMmn anemeHTaMm Ball 3N1eMEHT BCTYNaeT B HECOBEPLLEHHbIA M30MOP(U3M
17.Yemy paBeH aTOMHbIN Knapk Bawlero anemeHTa

18. EQMHMLUbBI U3MepeHnsa aTOMHbIX KNapKoB

19. Kakasa KOHLEeHTpauna Ballero arieMeHTa B MOPCKOW Boae

20. B kakux nopogax Ballero anemeHTta donbLue Bcero

21. [MpoueHTHOE coaepXaHne BaLLEero aneMeHTa B MeTeopuTtax

22. HasoBute BaXkHenLLME NPOMbILLIIEHHbIE MUHEParibl BaLLEro afieMeHTa

TunoBble TECTOBLIE 3aaHUs U3 GaHka BONPOCOB
OTHOLWeHMe KnapKa 3anemMeHTa B XKMBOM BeLLeCTBe K ero Krnapky B 3eMHOM KOpe Ha3blBaeTcs -
BbibepuTte oanH OTBET:

Knapk

KO3dhdpULMEHT BMONOrMYECKoro NornoLweHns

B

TanaccounbHOCTb

o
6o UNbHOCTL

MN3oTOonbl KaKMX 3/1eMeHTOB He ppakLMOHMNPYeET B npupoae?
Bbibepute oanH OTBET:

“N

C s
“ o
C ¢
C La

Ecnhv rnaBHOe KBaHTOBOE UMC/I0 paBHO 1, To opbuTanbHOEe KBaHTOBOE UMCIo 6yaeT paBHO...
BbibepuTe oguH OTBET:

® 01
01,2
0
01,23

TN

K OCHOBHbIM TEOpPUAM CTPOEHUA aTOMHOTO AAPa OTHOCUTCA
BbibepuTe oguH oTBeT:

HeraTpoHHasA

KBaHTOBasd

.

KanesabHadA

i
NO3UTPOHHAA

Mpu n3yueHMn N30TONMHDBIX OTHOLIEHMW NPUHATO
BbibepunTe oguH OTBET:

pe,u,Kvu7| M30TON nNoMeLllaTtb B 3HaMeHaTelb



N30TOMHbIE OTHOLLEHMSA B TEOXUMUMN HE N3yyatoTca
pacnpoCTpaHeHHbIM N30TOMN NOMeLLaTh B YNCAUTEND

pe,ﬂ,KI/IVI M30TOMN NOMeELLaTb B YNCNUTEND

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

9
n3oTonsl
O n3obapsbl
i
N3OTOHBI
i
n3omepbl
O)
02 §
$36417<2 21
U s34 3
YPAH 3
238029 3

BbibepuTte 0aMH OTBeET:
OTO HemeTann
1O MeTann NOBOYHbIX MOATrPYMM

JTO CUNBHO 3J'IeKTpOI'IOfIO)KVITefIbell7l MeTann

9 0D

OTO UHEpPTHbIN ra3

OTO NepexoaHbIN MeTann

DR

DTO laHTaHOWA, AU aKTUHOWA

M3oTonbl Kaknx 31IeMeHTOB He ¢ppakunoHUpyeT B npupoge?
Bbibepute oamH OTBET:

Cc

N

Sb

o)

S

OIS IS

.

Bbipa)keHue: "O6pa3yroT KaTUOHbI U COeANHEHUA C He3anoJIHeHHbIM d-cnoem” oTHOCUTCA K:
BbibepuTe oguH oTBeT:

-
CWbHO 371eKTPOMONOXKUTENbHBIE METabI
HemeTannbl

-
-
VHepTHbIe rasbl
-
MeTanibl NOBOYHbIX NOArPYMM
-

JlaHTaHOWAbI N aKTMHOWADI



I'Iepexo,a,H bl€é MeTaJlNbl

Ecnn 3HaueHMe N30TONHOW NJIOTHOCTU 60o/iblle HyAA, TO
Bbibepute oamH OTBET:

oborateHne Npobbl TAXENBIM N30TOMNOM

o6oraLu,eH|/|e ﬂp06bl TAXKeNbIM M30TOMOM OTHOCUTEJ/IbHO CTaHAapTa
i

i

oborateHne Npobbl TAXENBIM N30TOMNOM

o6oraLu,eH|/|e ﬂp06bl TAXKeNbIM M30TOMOM OTHOCUTE/IbHO CTaHAapTa

OnucaHue TexHonorum NnposegeHns

Onpoc nNo NeKUMOHHON 1 NPaKTUYECKOW YacTsM NPOBOAUTCS B Hadarne 3aHAaTUW. TecTMpoBaHue
NPOXOAWUT MOCMe 3aBepLUEHUs W3YyYeHUS KPYMHbIX pasgenoB AUCUMNUHBI Ha obpasoBaTenbHOM
noptane BI'Y.

Tpe6OBaHI/IFI K BbIMOMNHEHMIO 3a4aHNI (VIJ'II/I LUKanbl 1 Kputepmmn OLl,eHI/IBaHI/IFI)

B xone onpoca no NEKUMOHHON ” I'IpaKTI/I‘-IeCKOIZ 4YacTAM Ha 3adaHHble BOMPOCHblI AOJTKHbI ObITb
nonyyeHbol 4eTkue, npaBUiibHble OTBETHI. Mo wuToram onpocoB ” OLUEHKNn TeCTOBbIX 3agaHun
onpeaenaeTca KoJin4eCTBO BEPHbIX OTBETOB B NPOLUEHTax.

Kpumepuu u wkana oyeHusaHus
0-40% npasuribHbIX 0MEemMo8 — He 3a4meHo
41-100% npasuribHbIX 0MEemo8 — 3a4mMeHo

20.2. NpomexyTo4yHas atTrecTayms

lMpomexyToyHass aTtTectauns Mo AUCUMMIIMHE OCYLLEeCTBNSAETCS C MOMOLbI  CneayroLmx
OLEHOYHbIX CPEACTB:
1) Bonpochl k 3k3ameHy, 2) ItoroBoe TectupoBaHue
(HaumeHoeaHue OUeHO4YHOoc0o cpeacmea npome»(ymo'-/HoCl ammecmauuu)

lMepeyeHb npakmuyeckux 3adaHul, mem peghbepamos, mem rpe3eHmayul, Kypcosbix,
Ooknados, mpebosgaHus K rpedcmassieHUr0 nopmaosuo, 80rnpoco8 K ak3ameHy (3ademy) u rnopsdoK
popmuposaHusi KM

lMepeyeHb BONPOCOB K 3K3aMeHy

CtpoeHne u coctaB nnaHeT COMHEYHOW CUCTEMBI.

MponcxoxaeHne XMMNYECKNX 3N1EMEHTOB.

"eoxnmunyeckas knaccudukauma B.M. NonbawmuaTa.

Knaccndgukaums anemeHTtos k. Cnanca.

"eoxMmMmunst cTabunbHbIX N30TOMNOB. VIcnonb3oBaHMe U30TOMHbIX AAHHBLIX B FTEOXUMNYECKNX

nccneaoBaHusXx.

CTpoeHune aToMHOro sigpa, ero yCTomdnBoCTb. 3aBUCUMOCTb PacnpoOCTPaHEHHOCTU AfieMeHTa

OT CTPOEHUs ero sagpa.

7 PaanoakTmBHOCTb, BUALI PaaN0aKTUBHOCTU. 3Ha4YeHe pagmMoaKTMBHBIX MPOLECCOB B
reoXMmmnn.

8 NcTopusa n OCHOBHbIE 3Tanbl B pa3BUTUM reOXUMUKN Kak HayKu.

9 MeTeopuTbl, Nx Knaccugukaumsa n XMMMYECKUIn COCTaB.

10 OnpepeneHve abconTHOrO Bo3pacTa Metogammn abCcontoTHOM (S4EPHON) FEOXPOHOSTOTUN.

11 Tlepuoanyeckas Tabnuua O.W. MeHgeneea. lNoHsATHE 0 s, p, d, f — anemMeHTax. ONEeKTPOHHbIE
dhopMynbl 3NEMEHTOB

12 U3omopuam, Buabl n haktopbl usomopdumsma, npasmna nsomopdmsma, nsomopdHas

g~ wWN PR
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13

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

€MKOCTb.

"eoxmmunyeckne knaccudpmkauumn A. H. 3asapuukoro, B.W. BepHagckoro, A.E. depcmaHa,
CknsipoBa.

O6beKTbl U METOAbI FEOXMMUYECKUX NCCIEeAO0BaHNN.

XMMNYECKUA COCTaB KOCMUYECKNX 0O6beKTOB: 3Be3abl, ComnHLe, ra3oBble TyMaHHOCTH, JTyHa
OcHoBbl kpucTtannoxmmun: (Paguycbl atomoB 1 MOHOB. [NoTeHumMan noHmnsaumn.
OnekTpooTPULATENBHOCTD.

KoopanHaumoHHoe 4mncno).

Murpauus xummnyecknx anemMeHToB (onpeaenexHue, Buabl N bakTopbl).

Knapku, Knapku KOHUEHTpauumn n paccesHus, Knaccugukaums XMMM4YecKkux aieMeHToB Nno
BeNnYnHe Knapka

duanyecknn cmbicn nepunoguydeckon Tabnuubl Mengeneesa. NoHATME O KBAHTOBbIX YMcnax
"eoxmmmnyeckne 6apbepbl (onpegeneHne, BUAbl, OCHOBHbIE XapaKTEPUCTUKM)
ATMocdepa: CTpoeHne, cocTaB, MPOUCXOXKAEHNE, IBOSTIOLNA.

"eoxMmMuns noYBbl.

Buocgepa. OnpegeneHue, CTpyKTypa, rpaHnLbl, XMMUYECKUI COCTaB.

"eoxMMns MarmaTmyeckoro npowecca (Ha npuMmepe Kpuctannmsauum yribTPaoCHOBHbIX U
OCHOBHbLIX Marm).

JIntochepa, ee cTpoeHMe N XUMUYECKUIA COCTaB.

MarmaTudeckume ropHele nopodbl. MMHEpanbHbIN U XMMUYECKNIA COCTaB

"eoxMMns MarmaTmyeckoro npolecca (Ha npuMepe Kpuctannmaaunm WenoYHbIX U KUCIbIX
Marm).

"eoXnmMmns rmnepreHHbIX NPoLeccoB

Mmapocgepa. XMMNYECKUIN COCTaB BOA CYLLUN U okeaHa. [poncxoxxgeHue 1 aBonoumns
rmapocdepbl.

"eoxmMMunsi KOpbl BbIBETPUBAHUS.

"eoxummus TexHoreHesa. [eoxnmmnsa n Npobriembl OXpaHbl OKpYXKatoLen cpeabl.

"eoxnmusa meTamopdmyeckoro npouecca.

"eoxumus ranoreHesa.

"eoxumma MmeTacoMaTMyeckoro npouecca.

Bruocdepa. BuodpunbHOCTbL U KO3PULNEHT BUONOrMHYECKOro NOrMOLEHNSA, XUMUYECKNI
CoCTaB.

3emHas kopa. Tunbl, MOLHOCTb, MUHEPArbHbIN U XUMUYECKUIA COCTaB

CTpoeHne n XMMN4eCcknii CocTae sapa U MaHTuM 3emMnu.

Buocgepa. Xumunyecknin coctas 'eoxmumnyeckme yHKLNN XUBOro BELLECTBa.

"eoxummns nermaTuToBOro npouecca (TMNOMopdHbIE 3NEMEHTbI, U30MOPdU3M, YCNOBUSA
HaKOMNEeHNs peaKnx arIeMEHTOB).

"eoxumuns rmgpoTepmanbHOro npowecca (TMNoMopdHbIe 3fIEMEHTbI, UI3OMOPMU3M, YCIIOBUS
KOHLEHTpauUuUn pyaHbIX 3N1EMEHTOB).

"eoxnumMmns OTAENbHbLIX ANIEMEHTOB (XapakTepuctmka crydanHo BblIOpaHHOro XMMUYECKOro
anemMeHTa U3 reoxmmmn4eckomn Tabnuupl)

ﬂepequb 3adaHui Ans UTOroBOro Tecra

MTOroBbIn TECT COCTOUT 13 66 BONPOCOB M3 pasHbIX kKaTeropun (pasgenos), KOTopble BolbnpaTcs B
cnydanHom nopsigke u3 6aHka sonpocos 6onee yem n3 250 HaMMeHoBaHUN.

OnucaHne TexHonornm nposegeHnd

Knaccuyeckuin aksaaMmeH npoBoaAMTCHA B COOTBETCTBMM C [NonoxeHnemM o nposBegeHUM NPoMeXyTOUYHOM
aTTectaumm obyyaroLmxcs no obpasoBaTernibHbIM NporpaMmMam BbiCcLEro obpasoBaHust B BopoHexckom
rocygapcTBeHHOM yHuBepcuTeTe. B cnyyae HEBO3MOXHOCTW NPOBEAEHMS KNAacCUYECKOro ak3ameHa
NPoOBOAUTCA UTOrOBOE TECTUPOBAHUE.

TpeboBaHUA K BbINONMHEHWNIO 3a4aHWI, LIKanbl U KPUTEPUM OLIEHMBAHMS

Ans oueHuBaHus pe3ynbTaToB 0OyyYeHWs Ha 3k3aMeHe wucnonb3yetcs 4-6annbHas Lwana:

«OTIMYHOY», «XOPOLLUOY, «YAOBNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.




KpuTepum oueHnBaHnsa KoMneTeHuunmn LLikana oueHok

O6yvarowuinca B NOMHOM Mepe BnageeT MOHATMIAHBLIM annapaToM AaHHOW obractu Omnu4Ho
Haykn (TeopeTMyYecKMMM OCHOBaMu OAUCLUMMIMHBI), cnocobeH WunnicTpMpoBaTb OTBET

npuMmepamu,  aktTamu, NPUMEHATb TeopeTMYeckue 3HaHWs AONna  pellueHus

npakTU4ecKMx 3aga.

Obyvatowunca Bnageet MOHATUWHBIM — annapaTtoM  AaHHOW  obnactm  Hayku Xopouwo
(TeopeTuyeckMMn OCHOBaMX AMCUMMMWHBI), CnocobeH unnicTpMpoBaTtb  OTBET

npuMmepamu, akTamu, NPUMEHATb TeopeTMYeckue 3HaHWs AOna  pelueHus

NpakTn4eCcKnx 3agad, Ho gonycKkaet owmnodKm npn oTBETAax Ha BOMPOCHI.

OOyvatowuiics  Bnageetr YacTUYHO TEOPETMYECKUMW OCHOBaMM  OUCUUNMWHLI, | YOoenemeopu-mesibHO
(hparMeHTapHO cnocobeH WNAMCTPUMpOBaTb OTBET Mpumepamu, daktamu, He B
MONHON Mepe yMeeT MPUMEHATb TEOPETUYECKME 3HAHWUA AN PELUEHUS NMPaKTUYECKMX
3ajad, fonyckaeT ownbKn Npy 0TBETaX Ha BOMPOCHI.

OTBET Ha KOHTPONbHO-U3MEPUTENbHLIN MaTepuasl He COOTBETCTBYET J0ObiM Tpem Heydoenemesopu-
(4eTblpeM) M3 nepeyncneHHblx rokasaTenein. OOyvarowmiics OeMOHCTpUpyeT mesibHO
OTPbIBOYHbIE, (bparMeHTapHble 3HaHWsl, OOMyckaeT rpybble OWMOKU Mpu peLleHum
NpaKkTMYeCKnX 3aday U He gaeT OTBETbI Ha BOMPOCHI.

Mo utoram TeCTUpoBaHuA ornpegendaeTcda Konnm4ecTBoO BEPHbIX OTBETOB B MNMpoOLIeHTax.

Kpumepuu u wkana oueHusaHusi. OmnudHo: 6onee 80 % nipasurnbHbIX omeemos, xopowo: 61 —
80 % npasunbHeix omeemos, ydoenemeopumersnbHo: 41 — 60 % npasunbHLIX 0mMeemos,
HeydosriemeopumersibHo: meHee 40 % rnpasusibHbIX 0Meemos.

20.3. ®oHA OUEHOYHbIX cpeacTB c(hOpPMMPOBAHHOCTU KOMNETEHLUN
OnMNK-12 CnocobeH NpoBoaUTL CaMOCTOSTENbHO MM B COCTaBE rpynnbl HAYYHbIA NOUCK, peannays
cneumanbHble CpeacTBa U METOAbI MOMy4YEHNs1 HOBOMO 3HAHUS, y4acTBOBATL B HAay4HbIX MCCNegoBaHNAX
00BbEKTOB NpodheCcCMOHanNbHOM A4EATENBHOCTM U UX CTPYKTYPHbIX 3N1EMEHTOB

1) 3aKpbITble 3aaHKs (TECTOBbLIE, CPEAHUI YPOBEHb CNOXHOCTK):

3ALOAHME 1. Kucnble marmatmnyeckue ropHble nopoabl 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, oboraieHHble Na,O, K,0, SiO, 6yayT cocTtoATb U3
crneayloLwmx nopogoobpasyoLwmx MMHEpParoB

— anbOuT, OPTOKNAa3, MUKPOKIINH, KBapL

—  OJIMBUWH, NMUPOKCEHDI, poroBasi 0OOMaHKa

—  KanbuuT, 4ONOMWUT, aHKEPUT, CTPOHLUNAHUT

— aHOpPTUT, BUTOBHUT, NAabpagop, NMXKOHUT

3A0AHUE 3. Pegknmn xanbKoUnbHbIMU 3rieMEHTaMM SIBISAKOTCS:
- 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 MarMaTMyecKme ropHble Nopodbl — 3TO NOTEHLMANbHbBIA UCTOYHMK
- Co, Ni, Cr, Cu, Pt
- Pb, Mo, Hg, W, Zn
- Au, Ag, As, Se, Te
- La, Ce, Pr, Nd, Lu

3A0AHUE 6. Kakon 13 HuxenepeyncrneHHbIX MeTooB onpeaeneHs XMMU4ecknx afnemMeHToB OCHOBaH
Ha N3y4yeHnn BO3OENCTBUS PEHTTEHOBCKMX Ny4ver Ha reonornyeckne obpasupl?

- XRF

- ICP-MS

— CnekTpanbHbI aHanms

- ATOMHO-abCcopOLIMOHHbIN

3A0AHUE 7. Nonbepnte XMMUYECKNA SIEMEHT, BCTPEYaIOLLIMINCSA B reoXuMmyeckon accoumaumm ¢ W
- Mo

- Ni

- Co

— Pt

3A0AHUE 8. BbisiBneHHble B X0e reOXMMNYECKNX PaboT aHOManumn Mblllibsika MOXHO paccMaTpuBaTh
KaK MOMCKOBbIN NPU3HAaK Ha:

- 301070

- XpoM

— MarHuim

- Xeneso

3AOAHUE 9. MapameTp, XxapakTepusyoLmii NepcnekTMBHOCTL NoLwaan Ana oOHapyXeHUs None3HbIX
nckonaembix

- reoxumMuyeckas aHomanus

- Knapk paccesiHus

- KoahdhuumeHT nogodms

- cpegHee apudmeTmyeckoe

3AOAHUME 10. Kakon meTog ncnonb3yoT Npu IMTOXMMUYECKON CbeMKE, CaMbli MacCOBbI METOS,
OEeCATKN Tbicsay Npob

- CneKTpanbHbIA aHanuMs3

- PEHTreHOCTPYKTYPHbIN aHanun3

— CUMMKaTHbIN aHann3

- HEeNTPOHHO-aKTUBALIMOHHbLIN aHann3

2) OTKPbITble 3afaHuns (TeCTOBblE, NOBbLILLEHHbIN YPOBEHb CITIOXHOCTU):

3AOAHUE 1. YkaxuTe Ha3BaHue npubopa, npegHasHayeHHoro Ansa onpeaeneHms n3oTonHOro cocrtasa
reonormnyecknx obpasoBaHum
OTBeT: Macc-CrnekTpomeTp.

SAOAHUNE 2. Paccuutante Knapk KOHUEHTpauuMuM MarHus B YNbTPaOCHOBHbIX MarMaTu4eckux
rOpHbIX NOpoAax UCXO4A U3 ero coaepXaHus B ropHbix nopogax - 28,05 % wn cpegHero cogepxaHus B
3emMHou kope - 1,87%

OTBer: 15.

BAOAHUNE 3. VYkaxuTe Kakoh napameTp reonormdecknx npob BO3MOXHO M3y4nTb MO
cooTHowweHuam nsotonos U/Pb, Sm/Nd, K/Ar
OTBeT: BO3pacT.

3) Tembl 3cce



3A0AHUE 1. MNepevncnnte 0CHOBHbIE METOAbI, MPX MOMOLLM KOTOPbIX MOXHO OMNpeaenimTb
KOHLIEHTPALWUK IMaBHbIX U peOKUX 3NIEMEHTOB B reOXMMMYECKMX Npobax.

OTBeT: OCHOBHbIE METOAbI, MPY MOMOLLM KOTOPbLIX MOXHO ONpenenmTb KOHLEHTPaLUUN raBHbIX U peaKux
3MIEMEHTOB B reOXMMNYECKMNX Npobax 3To — cnekTpanbHbl aHanunsa, peHTreHOIOPUCLLEHTHBIN aHanm3
(PPA, XRF), meTog ICP-MS, aToMHO-abCcOpOLMOHHBIN MeToA,.



