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Mporpamma aucumnnuHbl "reonorns TBepabix NonesHbix nckonaemolx"; 020700.62 Meonorus; ooueHT, K.H. (noueHT) Cutamkosa J1.M.

Mporpammy oucumnnuHbl paspabotan(a)(1) OoueHT, K.H. (noueHT) Cutamkosa J1.M. kadenpa
pervoHanbHON reonornm 1 NoNesHblX nckonaembix HCTUTYT reonorum n HegpTerasoBblX TEXHONOTUN |
Lalja.Sitdikova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbio ocBoeHus aucumnnuHbl (Mogyns) “l'eonorns Teepabix NONE3HbIX UCKONaeMbIX" SBNSETCS:
Hay4UTb CTYAEHTOB pa3bmpaTtbCs B re0NormMyeckunx, on3nko-xmMMmM4eckmnx ycnoBmsix obpasoBaHus
BaXXHENLWNX NPOMbIWIEHHbIX TUNOB pya. CopMmposaTh y CTYAEHTOB 3HAHNS O CBA3U FEHETUYECKIUX
TUNOB MECTOPOXAEHUI N MPOMbIWEHHbIX POpMauUnii pya OTOeNbHbIX MeTannos. Hay4nTtb
pasbupaTbCs B KOHKPETHbIX FE0NOrMYECKUX YCNoBMsIX 06pa3oBaHNst NPOMbIWAEHHbBIX (oOpMaLmMii pya,
xapakTepe pya, Ux 0cobeHHOCTSIX, MpU3Hakax oTAeNbHbIX hopMaLuii pya.

3HaHus No "reonorny TBEPLAbIX MONE3HbIX MCKOMNAEMbIX" HEOOXOAUMbI AN1S AaNbHENWEr0 N3yYeHUs
OCHOBHbIX MPOMBbILNEHHO-TEHETUYECKMX TUMOB MECTOPOXAEHWIA.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yuebHas aucuunnnHa BkntoydeHa B pasaen " 53.5.2 MNpodgeccrmoHanbHbin
obpaszoBartenbHoit nporpammbl 020700.62 "'eonornst u oTHOCUTCS K 6a30BOIA
(obwenpodpeccrnoHanbHom) yactu. OcBamBaeTcs Ha 4 kypce, 7 CEMECTp.

[aHHas yuebHas aucumnnnHa BkntodeHa B pasaen "b.3.5.20 Linkn npodpeccrnoHanbHbix ANCLUUMANH
N oTHocuTcs K 6asoBoii (obwenpodeccrmoHanbHo) YacTbro". OcBanBaeTcs Ha 4 kypce (7 ceMecTp).

HporpaMMa ONCUUNNINHDBI BKTKOHAET XapakKTepuCcTukKy 1 ycrosuns 06pasoBaH|/|$| 9HOO0reHHon n
9K-30reHHoMn cepvu7| MGCTOpO)K,EI,eHI/IIZ, nx KI'IEICCI/IC*)VIK&LI,I/IVI, BeWweCTBeHHOro coctasa,
3aKOHOMepHOCTeI7I pa3MelleHnsa N XapakTepuCcTukKy nNPOMbIWNEHHbIX TUNOB TBEPAbIX MOJIE3HbIX
McKornaembix.

OucumnnunHa "eonorms TBepablx NONE3HbIX MCKOMaeMblX" caMblM TECHbIM 06pa30M CBsi3aHa Cco
cnenyowmnMn gucumnIMHammn: obwas reonorms, MUHepanorusl, neTporpacusi, MMHepareHusl.

OCHOBHOW

3. KomneteHuuu obyuatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwudcpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
OK-4 cnocobeH MCnonb3oBaTh Ha NPaKTUKE YMEHNS U HABbLIKW B
(0BLwekynbTypHbIE opraHusaummn nccnenoBaTenbCkmx U NPOEKTHbIX paboT, B
KOMNeTeHLmm) ynpasneHuv KONneKTnsom
cnocobeH NPUMEHSTb Ha NpakTuke Metoabl cbopa, 0bpaboTku,
MnK-10 aHanunsa n 0606wWweHns PoHI0BOI, MONeBoi 1 nabopaTopHO
(NMpodpeccmoHanbHble reonorn4yeckom, reopounsn4eckom, reoxmMmn4eckon,
KOMMeTeHuun) rMOporeonorn4yeckomn, MHXeHepHO-reonormyeckon,
HedoTerasoBon 1 3KOJOro - reoiorMyeckon NHgopmMaLmnm
MK-13
n H y4acTBOBaTb B COCTaBMEHUU MPON3BOACTBEHHbIX
(MpocpeccmonantHbie (r:ec?}?gl‘ﬁmeqegKaiFIOOSKTOBCOC e POVISROACTRS
KOMMeTeHuunn) P
rOTOB NPUMEHATb Ha NpakTuKe 6a3oBble 0bLwe
AK-9 NpodbeccrMoHanbHble 3HaHMS TEOPUN U METOL0B NONEBbIX
r rMYeckux, r N3NYECKMX, FEOXNMMNYECKMX
(MpocpeccnoHabHLIe rﬁoun%reoi%rmq,ecel(?nc)*() :eq)eTzras’osi& 7 SKO?'IC(:)FO-;GOJ'IOFVI‘-IGCKVIX
KOMreTeHuun) P ’

nccnenoBaHum npwn peweHnn Hay4Ho-npomn3so0CTBEHHbIX 3a0a4
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B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

3HaTb 1 NOHMMATb CMbIC/ U 3HAYEHNE TEPMUHOB, UCMONb3YeEMbIX B Kypce "leonorns TBepabix
NONE3HbIX MCKOMAEMBIX, MPUMEHSATb TEOPETUYECKME 3HAHNS O OUINKO-XMMUYECKUX U FE0NOTMYECKNX
ycnoBumsix 06pa3oBaHns MECTOPOXAEHNIA NONE3HbIX MCKONAEMbIX, AOMKEH 3HATb NPOMbIWIEHHbIE
TUMNbl MECTOPOXAEHWI U 3aKOHOMEPHOCTN Pa3MELLEHNS NX B 3EMHOI KOPe, MUHEPASIbHbIE TUMbI Py L,
N BOBMOXHOCTW MX KOMMIEKCHOr0 UCMONb30BaHUs, TpeboBaHMS MPOMbIWNEHHOCTY K pyAam 1
BENMNYMHE 3anacoB MeCcTopoXaeHuin. CTyoeHT NONy4nT Takxe NpeLcTaBneHne 0 reorpacpnyeckom
MECTOHAXOXAEHNN U pa3MeLLeH MECTOPOXAEHNI rMaBHbIX MPOMBbILWIEHHBIX TUMOB Py4.

2. DONIXEH yMeTb:

00 bACHATb OCHOBHbIE re0NorMyeckune ycnosms 06pasoBaHns NPOMbIWAEHHO-TEHETUYECKNX TUMOB
Py, XapakTepunaoBaTb NPOMbIWAEHHbIE TUMbI P4, X OCOOEHHOCTN.

3. ONXEH BnaneThb:

OCHOBHbIMW HaBblKaMi NCCnenoBaHNA BewecTBa TBepAblX NMONMEe3HbIX NCKOMaeMbIX, XapakTepucTmnkn
MECTOPOXOEHNIA MO NPOMbIWNEHHBIM TUMAM, NPaKTUYECKMMK HaBblkamn UCCenoBaHNA o6pa3uos
pyn metanninyeckmnx n Hemetannmn4eckmx nosie3HbliX NCKOMNaemblX.

4. NONXeH OEeMOHCTPUPOBaTb CNOCOOHOCTb M FTOTOBHOCTb:

Pasbupatbcs B ycnosusix 06pa3oBaHnst U 3aKOHOMEPHOCTSIX Pa3MELLEHNSI MECTOPOXAEHMWA TBEpAbIX
MONE3HbIX MCKOMAEMbIX, FEHETUYECKMX TUMax MeCTOPOXAeHUA. PasbrpaTtbes B Bonpocax
POPMUPOBAHMST BHAOMEHHbIX, 9K30TE€HHbIX 1 METaMOPdOreHHbIX MECTOPOXAEHMIA, B MOPGONOrn 1
BELIECTBEHHOM COCTaBe py[, CTPYKTYPHO-TEKCTYPHbIX OCOBEHHOCTSIX.

3HaHua no "reonormnn TBEepOdblX NONE3HbIX nckonaemblx" HeobxoaMMbl ANs nanbHenwero N3yvyeHun4
OCHOBHbIX MPOMbILWNEHHO-TeHEeTUYECKNX TUMOB MGCTOpO)K,D,GHVIVI.

4. CTpyKTypa u cogepxaHve AUCLUMNINUHBI/ Moayns
Ob6was TpyooeMKOoCTb AMCLMMANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMANHDBI 3a4€eT B 7 CEMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUMUNIUHbI/MOAYNS
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTnyeckmelllaboparopHbie

3aHATUA

paborbl

Tekywiue coopmbl
KOHTpOns

Tema 1. OcHoBHbIE
NOMOXEHNS, TEPMUHbBI U
noHATMS. ["'eHeTnyeckas
Knaccugomnkauuns
MEeCTOpPOXOEeHNN
TBEPAbIX NONME3HbIX
nckonaembix 1 ycnosus
nx obpazoBaHus
(reonoruyeckue,
JOV3NKO-XMUYECKME).
"|PopMbI pyaHbIX TEN.
MoHATMe O
NPOMbILLIEHHbIX
doopmaumnax Tunax pya
OTAENbHbIX METaN/OB.
MNMoHsATME O
NPOMbILLIEHHOMN
Knaccudomkauum
MeTannos.

KoHTponbHas
paboTta

PernctpaunoHHbii Homep 310417
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Mporpamma aucumnnuHbl "reonorns TBepabix NonesHbix nckonaemolx"; 020700.62 Meonorus; ooueHT, K.H. (noueHT) Cutamkosa J1.M.

Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTnyeckmelllaboparopHbie

3aHATUA

paborbl

Tekywiue coopmbl
KOHTpOns

Tema 2. YepHble
metannsl (Fe-Ti, Mn,
Cr). 'pynna
xenesa-tutaHa (Fe-Ti).
["feoxumMmnyeckmin n
MUHEepanormyeckunin
cocTtaB. OCHOBHble
TUNbl pya. TpeboBaHms
K CbIpblO.
MpOoMbIWAEHHO-TeHETNYE
TUMbl MECTOPOXAEHNIA
rpynnbl Xenesa-tutaHa.
Benywue dopmauun.
['pynna mapraHua (Mn).
["feoxumMmnyeckumin n
MUHEepanormyeckunin
.|coctaB. OCHOBHblIE
TUNbl pya. TpeboBaHms
K CbIpblO.
MpOoMbIWAEHHO-TeHETNYE
TUMbl MECTOPOXAEHNIA
rpynnbl MapraHua.
Benywue dpopmauun.
"pynna xpoma (Cr).
["feoxumMmnyeckumin n
MUHEepanormyeckunin
cocTtaB. OCHOBHble
TUNbl pya. TpeboBaHms
K CbIpblO.
MpOoMbIWAEHHO-TeHETNYE
TUMbl MECTOPOXAEHNIA
rpynnbl Xpoma.

CKune

CKune

CKune

Benyuwume dpopmarmm

MpeseHTaums
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTnyeckmelllaboparopHbie

3aHATUA

paborbl

Tekywiue coopmbl
KOHTpOns

Tema 3. LiBeTHble
metannsl (Cu, Pb, Zn,
Al, Mg). 'pynna meaun
(Cu). 'eoxnmMmyeckmnii n
MUHEepanormyeckunin
coctaB. OCHOBHblE
TUNbl pya. TpeboBaHms
K CbIpblO.
MpOoMbIWAEHHO-reHETNYE
TUMbl MECTOPOXAEHNIA
rpynnsl meon. Beaywue
doopmaumu. ['pynna
cBuHUA, umHka (Pb, Zn).
["eoxmuMmnyecknin n
MUHEepanormyeckunin
coctaB. OCHOBHblE
TUNbl pya. TpeboBaHms
‘K Cbipbto.
MpOoMbIWAEHHO-TeEHETNYE
TUMbl MECTOPOXAEHNIA
rpynnbl CBUHLA, LMHKA.
Benywue dpopmaumn.
["pynna antoMuHmns,
marHus (Al, Mg).
["eoxmuMmnyecknin n
MUHEepanormyeckunin
coctaB. OCHOBHblE
TUNbl pya. TpeboBaHms
K CbIpblO.
MpOoMbIWAEHHO-TeHETNYE
TUMbl MECTOPOXAEHNIA
rPynnbl antoMUHNS,
marHus. Begywwue
doopmavmu.

CKune

CKune

CKune

KoHTponbHas
paboTta
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTnyeckmelllaboparopHbie

3aHATUA

paborbl

Tekywiue coopmbl
KOHTpOns

Tema 4. ['pynna penkmx
N ManbIX METaNNoB..
Penkune metannsl,
NCcrnonb3yemble B
MeTannyprum,
nervpyrowme nobasku
(V, Ni, Co, Mo, W).
["pynna BaHaous,
Hukens (V, Ni).
["eoxnmmyeckuii n
MUHEepanormyeckunin
coctaB. OCHOBHblE
UMbl pya. TpeboBaHms
K CbIpblO.
MpOoMbIWAEHHO-reHETNYE
TUMbl MECTOPOXAEHNIA
‘Irpynnbl BaHaous,
Hukens. Benywwne
doopmaumu. ['pynna
kobanbTa, MonmbaeHa,
Bonbppama (Co, Mo,
W). "'eoxummnyeckmin n
MUHEepanormyeckunin
coctaB. OCHOBHblE
TUNbl pya. TpeboBaHms
K CbIpblO.
MpOoMbIWAEHHO-TeHETNYE
TUMbl MECTOPOXAEHNIA
rpynnbl kobanbTa,
mMonmbaeHa,
BoNbppama. Benywume
doopmavmu.

CKune

CKune

KoHTponbHas
paboTta
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTnyeckmelllaboparopHbie

3aHATUA

paborbl

Tekywiue coopmbl
KOHTpOns

Tema 5. Penkne n
Masble MeTannbl,
NpUMeHsIEMbIE B
pas3nnyHbIX OTPaCcNsX
NPOMBbILWNEHHOCTH (SN,
Bi, As, Sb, Hg). Npynna
0N10Ba, BUCMYTA,
MbIlWWbSAKA, CYPbMbl,
pTyTh (Sn, Bi, As, Sb,
Hg). N'eoxummnyeckmin n
MUHEepanormyeckunin
coctaB. OCHOBHblE
UMbl pya. TpeboBaHms
K CbIpblO.
MpOoMbIWAEHHO-reHETNYE
TUMbl MECTOPOXAEHNIA
rpynnbl 0N0Ba, BUCMYTA,
.IMbllWbsKa, CypbMbl,
pTyTW. Beaywwne
doopmaumun. ['pynna
pagnoakTUBHbBIX
metannos: Y (Ra), Th.
["eoxnmmyeckuii n
MUHEepanormyeckunin
coctaB. OCHOBHblE
UMbl pya. TpeboBaHms
K Cbipbto, obnacTu
NPUMEHEHNS.
MpOoMbIWAEHHO-TeEHETNYE
TUMbl MECTOPOXAEHNIA
rPynnbl paamoakTUBHbBIX
METannoB ypaHa, Topus.
Benywue dpopmauun.

CKune

CKune

KoHTponbHas
paboTta
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen Henens MX TPYAOEMKOCTb Tekywwime doopmbl
N .D.VIKIIL(I.)VJIJ‘I';;',I.II;HI::I/ CemecTp cemecTpa (B yacax) \{(ompgt:mp
neKuM"I'IpaK'rw-lecmeHaﬁopaToprle
3aHATUSA paborbl
Tema 6.
MecTtopoxaeHus
HEepPYyOHbIX NONE3HbIX
MNCKOMNaemblix.

[MpOMbIWAEHHO-TEHETNYECKME
TUMbl MECTOPOXAEHNIA
HepyOHbIX NONE3HbIX
1NCKOMaeMbix.
OcapouHble,
bmoxnummnyeckue, v 5 0 > MpeseHTaums
XnMuyeckune smabl
cbipbs. DocdopuThl,
yraun, roptoyme cnaHubi,
conu. CTponTenbHble
mMaTepwvansbl.
["feoxnmmyeckunii n
MUHEepanormyeckunin
cocTtaB. OCHOBHble
UMbl pya. TpeboBaHms
K CbIpblO.

Tema . NTorosas 3ayet
" |dopma KoHTpoOnNA / 0 0 0
NTtoro 16 0 26

4.2 CopepxaHue OUCLUMNIMUHbBI

Tema 1. OCHOBHbIe NMoNI0XeHUs1, TepPMUHbI U NMOHATUS. leHeTHU4YecKas KﬂaCCVI(pVIKaLIMSI
MeCTOpO)I(,D,eHMVI TBepA4biX Mojie3HbIX UCKOMaeMbiX U yCNOBUA NUX 06p33OBaHVI9I
(FGOHOFVI'-IGCKVIe, (*)I/ISI/IKO-XVIMVI‘-IGCKVIG). CDOprI PYAHbIX Ten. NMoHATHe o NMPOMbILLJIeHHbIX
cpopmau,mlx TMNax pyan otaej/ibHbIX MeTalyioB. MoHAaTHe o npOMbIUJﬂeHHOﬁ KﬂaCCVI(*)VIKaLI,VIVI
MeTannos.

JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MecTopoXOeHNs NMONe3HbIX MCKOMaeMblX XapakTepuayloTCs PasnnyHbIMA oopMaMy pyaHbIX Te.
Heobxoommo OetanbHO 0XapakTepu3oBaTb OCHOBHbLIE (POPMbI PyOHbIX TEN: MNACTbI, NTMH3bI,
NEHTOYHbIE POPMbI - Hanbonee xapakTepHbie A1 MECTOPOXAEHMWI MONE3HbIX UCKOMaEMbIX
ocafo4Horo reHesuca. Tpybuyatble Tena, TpyboobpasHble Tena - Hanbonee TUNMYHbIE POPMBbI
PYIOHbIX TeN ONs paHHeMarMaTM4yeckoro 1 no3gHeMarMaTuyeckoro Knacca MecTopoXaeHWi
(anMasoB, MECTOPOXOEHU XPOMUTOBbLIX pyad). [pyrve pyaoHble Tena MeHbLIEro paHra - rHesna,
PYIHbIE KapMaHbl 1 Op. - TUMNYHbIE (OOPMbI ONS PYIOHbIX TEN, CBA3aHHbIX C KapbOoHaTHLIMU
noponamu. Bece pyabl xapakTepusyroTcsl TEKCTypaMu U CTPYTypaMu, KOTOPbIE CBSI3aHbl C
reHeTUYecKnM TUnom pyd. PaccMoTpeTb TWMbl CTPYKTYP U TEKCTYP B 3aBUCUMOCTM OT FEHEeTMYECKOro
Tna pyn. PasmelleHre XMMM4Yeckmx aieMeHTOB B COCTaBe 3€MHOM KOpbl. XapakTepuctmka
MUHEe-panibHOro 1 XMMN4YEeCcKoro coctaea. [pu xapakTepuncTmke MecTopOXOEeHUA NoNe3HbIX
nckonaembix He06x0OUMO BbIOENWUTL 3Tanbl U cTagun MruHepanoobpasoBaHus. [na kaxoon ctaon
XapakTepHbl Hanbonee TUMUYHbIE MUHEpParbl, KOTOPbIE CPOPMMPOBANANNCh B TEHEHUE OTOENbHbIX
cTaouii u aTanoB MHepanoobpasoBaHus. BbiBog 0 reHe3nce MECTOPOXOEHNS.

naboparopHas pabora (6 4aca(oB)):
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CBogfHas reHeTuyeckas knaccuukaums MECTOPOXAEHNI NONE3HbIX MCKOMAEMbIX Mo
B.M.CMupHOBY. XapakTepuctmka OCHOBHbIE CEPUIA MECTOPOXAEHWIA: MarmaToreHHas cepus,
cefMMeHTOreHHas cepus, MetamopporeHHas cepus. MNpuHUMNbI BblOENEHNS B KaX 40 cepumn
COOTBETCTBYHOLWMX FPYMM, KNaccoB, NOAKNACCOB MECTOPOXAEHUNA. [TOHATNE O NPOMBILWAEHHOWA
Knaccudomkaumm MeTannos: BblOENSETCS rpynna YepHbIX METANNIOB: Xeneaa, TuTaTHa, XpoMma,
mMapraHua. LiBeTHbix MeTannos: Mmeaun, antoMnHus. Jlernpyowme metannsl. PagnoaktueHble, peakme
mMeTannbl. XapakTepucTuka pyL Be4eTCs Nno: MUHepPanbHbI COCTaB PYya, XapakTepucTuka CTRYKTYp U
TEKCTYp. BblBOAbI O NPOMBILWAEHHO-TEHETUYECKMX TUMNax pya. [pumepbl MECTOPOXOEHWUIA.

Tema 2. YUepHble metannsbl (Fe-Ti, Mn, Cr). F'pynna xene3a-tutaHa (Fe-Ti). Feoxumnueckuin n
MUHepanormyeckum cocras. OCHOBHble TUNbI pya. TpeboBaHUs K CbipblO.
lNMpoMbineHHO-reHeTUYeCcKMe TUNbl MEeCTOPOXAEHUN rpynnbl Xene3a-TutaHa. Begywine
cdopmauun. Npynna mapraHua (Mn). Feoxumnyeckuin 1 MMHepanornyeckmn Ccocras.
OcHoBHbIe TUnbI pya. TpeboBaHUs K Cbipbto. [TPOMbILLNEHHO-FreHeTUYeCcKue TUnbl
MeCTOpOXAeHWUN! rpynnbl MmapraHua. Beaywue coopmauun. Mpynna xpoma (Cr).
FeoxuMunuyecknn u MMHepanorudyeckumn cocras. OCHoBHble TUNbI pya. TpeboBaHUs K CbIpblO.
lNMpoMbilneHHO-reHeTU4YeCcKMe TUNbl MEeCTOPOXAEeHUN rpynnbl XpoMa. Beayuwiuve chopmauum

neKumnoHHoe 3aHsitTne (4 yaca(os)):

XapakTepucTvka MeTanioB No NPOMbILNEHHOMY TpeboBaHWIO, BblAENEHNE rPyNMbl: YEPHbIE METaNbI
(ctoma OTHOCATCS pyabl METANOB Xenesa, TuTaHa, Xxpoma u mapradua - Fe-Ti, Mn, Cr).
XapakTtepucTika ycnosuii obpasoBaHns pya rpynnbl xenesa-tutana (Fe-Ti). Feoxummnyecknii n
MUHEpPanormyeckmii coctas pyan. BoigeneHne 0CHOBHbIX FEHETMYECKMX TUMOB pya. [poMblwneHHble
KOHOMUMM - TPpeOOBAHNS NPOMBIWNEHHOCTM K Cbipbto. [POMbIWNEHHO-reHeTUYeCKne TUnbl
MECTOPOXAEHWUIA rpynmnbl Xenesa-tutaHa. BoloeneHve senywmnx gpopmaumnin. K 4epHbiM MeTannam
oTHocmKTCS rpynna mapraHua (Mn). Ycnosuit ob6pa3oBaHms 1 reOXMMUYECKUA 1 MUHEPANTOrNYeCKIii
cocTas py4 rpynnbl MapraHua. OCHOBHble TWMbl py A MapraHua. TpeboBaHUs K CbIpbHO -
rp.mapraHua. [poMbllneHHo-reHeTu4eckne TUnbl MECTOPOXAEHUIA rpynnbl MapraHua. Beaoywwne
doopmaumu. [NpombIlneHHO-reHeTnyeckas rpynna 4epHbix Metannos - rp. xpoma (Cr).
["eoxmMmnyeckunii 1 MMHepanornyeckmin cocTae pyn. XapakTepuctmka OCHOBHbIX TUMOB pya.
TpeboBaHMs NPOMBIWNEHHOCTU K CbiPbIO - KOHAMUMW. MNPOMbIWNEHHO-TeHeTUYecKme TUnbl
MECTOPOXAEHMI rpynnbl xpoma. Bepywue coopmaummn. 9noxu pynoobpasoBaHms.

naboparopHas pabora (4 yaca(oB)):

XapakTepucTvka MECTOPOXAEHWIA Xene3a: NPOMbIWIEHHO-TEHETUYECKMNE TUMbI: MarMatuyeckme (no
Tnam pyn: TMTAaHOMarHETUTOBbIE, anaTUT-MarHETUTOBbIE); KOHTAKTOBO-METACOMATUYECKNE TUMbI
pyL; NNyTOHOrEeHHbIE TENeTEPMalbHbIE (CTPATUPOPMHbIE, XUNbHbIE); MeCcTopoXAeHNS KOpb
BbIBETPUBAHMS, NOAPA3AENEHME HA KNACChl: 0CaL04YHbIE (MECTOPOXAEHNS MHEPTHBLIX METANOB,
NHPUNBbTPALMOHHBIE - MECTOPOXAEHMS PAANOAKTMBHBIX METANNOB - ypaHa; XapakTepucrmka
0Caf0YHbIX MECTOPOXAEHWIA MO TUNAM: OCAA0YHbIE KOHTMHEHTANbHbIE (03E€PHO-O0N0THbBIE);
0CafoYHble 1 BYIKAHOrEHHO-0CaA04HbIE MOPCKME; METAMOPMDOrEHHbIE (KENE3NCThIE KBAPLUUTHI,
rmopoTEPMaNbHOMO MHPUALTPALMOHHOIO TUMA U YACTO OCALO0YHbIE, CBA3AHHbBIE C HUMUN BTOPUYHbIE
6oraTble pyabl). MecTopoXAeHNs TUTAHOBbLIX PyA. [POMbIWNEHHO-TEHETUYECKME TUMDI:
MarmaTnyeckue, CBS3aHHbIE C YNIbTPAOCHOBHBIMM 1 OCHOBHBLIMW KOMIMIEKCAMU MOPOL.
dDopMMPYIOTCA B HUX: TUTAHOMArHETUTOBbLIE, MArHETUT- Y FTEMaTUT-UNbMEHNTOBbIE pyabl. CBA3aHHbIE
C LWENOYHbIMU MOPOLAMM - MECTOPOXAEHNS TUTAHOMArHETUTOBbIX, aNaTUT-MarHETUTOBBIX Py,
Ycnosus 06pa3oBaHns 1 NPOMBIWAEHHO-FEHETUYECKUE TUMbI Py POCCHINERA, KOTOPblE AENATCS Ha
COBPEMEHHbIE 1 ApeBHMUE. [TPOMbIWNEHHO-TEHETUYECKME TUMbI PYL MECTOPOXAEHNS Py MapraHua,
CBSI3aHHbIE C KOPAMU BbIBETPUBAHUS. [TPOMBILINEHHO-TEHETUYECKME TUMBI: 30HBI OKUCNEHNS,
MapraHueBble Wsnbl, 0CaA04HbIE M BYIKAHOrEHHO-0CAA04HbIE MOPCKME Py bl MapraHua.
MpPOMBIWNEHHO-TEHETUYECKNE TUMbI PyA MECTOPOXAEHWIA XpOMa: AeNeHne No reHeauncy -
MarMatuyeckmne: paHHemarmaTuyeckme n no3gHeMarMaTmyeckmne Tunbl. XapakTepuctuka pyn
BELETCS NO: MMHEpPASbHbIA COCTaB pya, XapakTepucTnka CTPYKTyp 1 TeKCTyp. BeiBoabl 0
NPOMBbILNEHHO-TEHETUYECKMX TUNax pya. [prMepbl MECTOPOXAEHUIA.
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Tema 3. LiBeTtHble MmeTannbl (Cu, Pb, Zn, Al, Mg). 'pynna meam (Cu). Fleoxnmmnyeckum v
MUHepanorunyeckum cocraBs. OCHOBHble TUMbI pyAa. TpeboBaHUSA K CbIpbIO.
lNMpombilneHHO-reHeTU4Yeckme TUnbl MECTOPOXAEHUN rpynnbl Mean. Beaywiuve cpopmaumum.
pynna cBuHua, umHka (Pb, Zn). FleoxuMnyecknm n MmHepanormdyeckum coctaB. OCHOBHble
Tunbl pya. TpeboBaHus K Cbipblo. MPOMbILLNEHHO-TeHEeTUYEeCKMNE TUMbl MECTOPOXAEHUN
rpynnbi CBMHUA, uMHKa. Bepywime cpopmaumu. IN'pynna antomuHus, marHus (Al, Mg).
Feoxumuyeckuni 1 MMHepanorndyeckum coctas. OCHOBHbIe TUNbI pyA. TpeboBaHUS K CbIpbiO.
MpoMbilNeHHO-reHeTU4Yeckme TUnbl MECTOPOXAEHUN rpynnbl antoMUHUS, MarHua. Beayuime
cdopmauun.

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

[MpoMblwneHHO-reHeTnyeckme Tunbl pya useTHbix metannos (Cu, Pb, Zn, Al, Mg).
[MpoMblWwNEHHO-reHeTUYeckme Tunbl pya rpynnsl Megn (Cu). MeoXnMmyecknin 1 MUHepanorn4yeckunii
cocTaB pya. BoloeneHne oCHOBHbIX TUMOB pyA Mo TpeboBaHMIO NPOMbIWIeHHOCTU. KoHanUMM K
Cblpbto. [1pOMbIWNEHHO-reHEeTUYECKNEe TUMbl MECTOPOXAEHWI rpynnbl Megun. Beoywme coopmaumu.
"pynna cBuHUa, unHka (Pb, Zn). F'eoxummnyeckuin n mmHepanormyeckunin coctas. OCHOBHbIE TUMbI
pyn. TpeboBaHus K Cbipbto. [MPOMbIWNEHHO-TEHETUYECKIME TUMbl MECTOPOXAEHWIA FPYNMbl CBUHLA,
unHka. Benywume goopmaumu. ['pynna antommHuns, marHms (Al, Mg). N'eoxummnyecknin n
MUHepanormnyeckuin coctas. OCHOBHble TUMbI pyA. TpeboBaHNS K CbipbHo.
[MpOMbIWNEHHO-TeHeTUYECKNE TUMbl MECTOPOXAEHUIA rpynnbl aftoMUHUS, MarHns. Begywne
hopmaumu.

naboparopHas pabora (4 4aca(oB)):

XapakTepucTvka pyn MeCTOPOXAEHUS MeEON MO KONNeKumam Kkagoenpbl: oeneHne Ha marmaTmnyeckme
rPynmbl: NMKBAUWOHHbIE CYNbUOHbIE MEOHO-HUKENEBbIE PyObl, CKAPHOBbIE Pyabl. XapakTepucrmka
rmaopoTepMasbHbIX NMIYTOHOrEHHbIX Py, Bedylme TUMbI6 XUbHbIE U NPOXUNKOBO-BKParieHHble
pyObl; rTMApPOTEPMAbHbIE BYNKAHOrEHHbIE (CyOBYNKaHNYECKME N BYNKAHOr€HHO-0CaA04HbIE
MeOHOKONYeAaHHbIX pyn); rmapoTepManbHble U 0CafoyHble CTPpaTuopMHble (MeouncTble
nec4yaHukmn); ocagoyHble (MegucTtble cnaHupbl). MecTopoxaeHusi CBMHLA U LUMHKA: CKapHOBbIE;
rmapoTtepMasbHble MNyTOHOreHHble (MeTacoMatnyeckme u XunbHble); rmapoTepMarnbHble 1
0cafoyHble CTPaTMGOPMHBIE (B KapboHaTHbIX Nopoaax). MectopoxaeHnst antoMUHNS: KOPbI
BbIBETPUBAHMSA (OCTATOYHbIE); OCAL0YHbIE KOHTUHEHTANbHbIE (NNAaTOPMEHHbIE); 0CaA04HbIE U
BYNIKAQHOreHHO-0Ccao4Hble MOPCKUe (re0CUHKNMHANbHbIE). XapakTepucTuka pya BegeTtcs no:
MUHeparnbHbIA COCTaB Py, XapakTepucTnka CTPYKTYp 1 TeKCTyp. BbiBoabl 0
MPOMBbILNEHHO-TeHeTUYecKnx Tunax pyn. lNprmepbl MECTOPOXAEHNIA.

Tema 4. 'pynna peakux n manbix metannoB. Peakne metannbl, UICNONb3yeMbie B MeTalNyprum,
nernpytowme no6askm (V, Ni, Co, Mo, W). 'pynna BaHagus, Hukens (V, Ni). Feoxumnueckun n
MUHepanormyeckum cocraB. OCHOBHble TUMbI pyAa. TpeboBaHUSA K ChIpbHO.
MpoMmbILINeHHO-reHeTUYecKMe TUnbl MeCTOPOXOEHUN rpynnbl BaHaausa, HUKens. Beayuine
chopmaumun. Npynna kobanbta, MONM6 neHa, Bonbdppama (Co, Mo, W). Feoxmmumueckun n
MUHepanormyeckum cocras. OCHOBHble TUMbI pyAa. TpeboBaHUSA K ChIpbIO.
MpombILLNEeHHO-reHeTUYeckue TUNbl MECTOPOXAEeHWUI rpynnbl KobanbTa, MonnbaeHa,
Bonbcppama. Bepyuime coopmaumn.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

XapakTtepucTuka pya rpynnbl pegkmx u Manbix metannos. OCHOBHOE HasHavyeHue pyn penkux
METanNoB: NCMOMb30BaHNE B METANNYPrun B KAYECTBE NErnpyrowmx nobasok (nermpytowme nobasku:
V, Ni, Co, Mo, W). lNMpoMblwneHHO-reHeTu4eckas xapaktepucTka pyn rpynna saHaans, Hukens (V,
Ni). FeoxmMmyeckunii 1 MUHepanorn4yeckunin coctas. BbloeneHne ocHOBHbIX TMMOB pya. TpeboBaHms K
CblpblO. [1POMbIWNEHHO-TEHETUYECKUE TUMbl MECTOPOXOEHWI rPynnbl BAHAAWS, HUKens. Begywwme
opmaumu. 'pynna kobanbTa, MonnbaeHa, sonbppama (Co, Mo, W). N'eoxmmmyeckuin u
MUHepanormnyeckuii coctas. OCHOBHblE TUMbI pyAa. TpeboBaHNS K CbipbHO.
MpPOMBIWNEHHO-TEHETUYECKME TUMbI MECTOPOXAEHWIA rpynnbl kobanbTta, MonMbaeHa, Bonbpama.
Benywume dopmanmm.

naboparopHasi pabota (4 4aca(oB)):
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Onwncanue konnekumm obpasLoB pya MECTOPOXAEHNS HUKENS: BblAENEeHne
NPOMBbILIEHHO-TEHETUYECKMX TUMOB: MarMaTnyeckume (MMKBaLMOHHbIE MeLHO-HKENEeBble
CynbMOHbIX PyL); TMAPOTEPManbHble; KOPbl BbIBETPUBAHUS (CUAMKaTHbIE, HUKeneBblie). OnncaHne
06pa3uoB pya MECTOPOXAEHNS BONbppama: CKapHOBbIE (LLEeMTOBbIE); FPEN3EHOBbLIE U
rmapoTepMasbHblie MAYTOHOrEHHbIE (KUTbHbIE U WTOKBEPKOBbIE KBAPLI-BONb(PAMUTOBLIE U
KBapu-rtobuepunToBble); pocchini. MecTopoXaeHust 0noBa: rpei3eHoBbIE U FAPOTePMansibHbIE
MAYTOHOrEHHblE (KMNIbHbIE U WTOKBEPKOBbLIE KACCUTEPUT-KBAPLIEBBIE); POCCHINU. XapakTepucTtunka
yCnoBuii 06pa3oBaHns Py MECTOPOXAEHUS PTYTU: TeNeTepMasbHble CTPATUAOPMHbIE B 0CAL04HbIX
nopofax (necyaHuka, U3BECTHsIKax); rmapoTepManbHble ByNKaHOreHHble. XapakTepucTmka pya,
BELETCS NO: MMHepasbHbIA COCTaB pya, XapakTepucTnka CTPYKTyp 1 TekcTyp. BeiBoabl 0
NPOMBbILNIEHHO-TEHETUYECKMX TUNax pya. MprMepbl MECTOPOX AEHUIA.

Tema 5. Pepokue n manbie Metanibl, MPUMEHSAEMbIE B pa3/IM4HbIX OTPACNAX NPOMbILLIIEHHOCTU
(Sn, Bi, As, Sbh, Hg). N'pynna onoBa, BUCMYyTa, MbiLLbsiKa, CYpPbMbl, PTYTH (SN, Bi, As, Sb, Hg).
Feoxummnyecknn 1 MuHepanornyeckum coctas. OCHOBHbIe TUNbI pyA. TpeboBaHUS K ChipbHO.
MpoMmbILLINeHHO-reHeTUYecKMne TUnbl MeCTOPOXAEeHUN rpynnbl 0N10Ba, BACMYTa, MbILLbSAKaA,
CypbMbl, pTyTU. Beaywiue doopmaumu. N'pynna paguoaktusHbix metannos: Y (Ra), Th.
Feoxummnyecknn 1 MmHepanornyeckum coctas. OCHOBHbIe TUNbI pyA. TpeboBaHUS K CbhipblO,
obnactm npuMmeHeHusi. MpPOMbILLNEHHO-TEeHEeTUYECKMe TUMNbl MECTOPOXAEHUNA rpynMbl
panovoakTUBHbIX METanNoB ypaHa, Topusi. Beaywiue coopmauun.

NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

[MpoMblWwNeHHO-reHeTnYeckme TUMbl pya rpynnbl Ppeakux U Manblix MeTansos, MPUMEHsEMbIE B
pasfiMyHbIX OTpacnsx NpomblWwneHHoCTH (Sn, Bi, As, Sb, Hg). letanbHas xapakrepucTuka rpynnbl
0510Ba, BUCMYTAa, MbIlbsKa, CypbMbl, pTYTH (SN, Bi, As, Sb, Hg). Xapaktepuctuka reoxmmMm4eckoro u
MUHEPanornyeckoro coctasa pyn, BolAeneHne 0CHOBHbIX TUMNOB pya. KoHavuum - TpeboBaHms K
CbIpblO. [1POMbIWNEHHO-TEHEeTUYECKUE TUMbl MECTOPOXOEHWI IPYMMbl 0N10Ba, BUCMYTA, MbIWbSKA,
CcypbMbl, pTyTU. Begywme cpopmaumu. ['pynna paguoaktmeHbix metannos: Y (Ra), Th.
"eoxvMmnyeckmnin n MuHepanornyecknii coctaB. OCHOBHbIE TUNbl pya. TpeboBaHWs K Cbipbto, 0bnactu
npuMeHeHns. NMpOoMbIWNEHHO-TeHeTUYeCKNe TUMNbl MECTOPOXAEHWUIA rPyNMbl PaaNoaKTUBHbBIX
MeTannoB ypaHa, Topus. Begywme gpopmaumm.

naboparopHasi pabora (6 4aca(oB)):

MecTopoxaeHus 3onoTa: rugporepmanbHbie NAYyTOHOreHHble (XXWUbHble, WTOKBEPKOBbIE U
MeTacoMaTuyeckne); rmapoTepManbHble ByNKAHOrEHHbIE (30110TO - cepebpsiHbIE); METaMOpPMPOrHHbIe
(MeTamopm30BaHHbIE 30/1I0TOHOCHbIE KOHrIoMepatbl. MecTopoxXaeHns NnaTuHbl: MarmaTuyeckue
(nosoHemarmaTnyeckme XPoMMTOBbIE, IMKBALMOHHbIE CYyNb(UOHbIE MELHO-HUKENEBbIE); POCCHINMU.
MecTopoxaeHuns ypaHa: nerMatuTtoBble; rmapoTepMasibHble MNNyTOHOreHHble (MeTacoMaTtuyeckume,
XWNbHbIE); TMApOoTEPMarbHble BYNIKAHOMEHHbIE; 30Hbl OKUCNEHUS, UHCPUNbTPAUNOHHbIE; 0CaO04Hble
KOHTUHEHTasbHble; 0OCafo4YHble MOpCcKue. XapakTepucTuka pyn BefeTcs No: MMHepasbHbIi CocTas
pyn, XapakTepucTmka CTPYKTYp U TeKCTYp. BbiBOAbI O NPOMBIWAEHHO-TEHETUYECKMX TUMaxX pPyL.
[MprMepbl MECTOPOXAEHNIA.

Tema 6. MecTopoXaeHUsi HEPYAHbIX NONEe3HbIX UCKonaeMblX. MpPoMbILLIeHHO-reHeTuYeckue
TUMbI MECTOPOXAEHUIA HEPYOHbIX NoNe3HbIX uckonaembix. OcafouHblie, GUOXUMUUECKUE,
XUMUYeckue Buabl cbipbsi. PocchopuThbl, yriaum, roproumne cnaHubl, conu. CtpoutenbHble
Matepuanbl. FeoxuMmyeckuih 1 MMHepanornyeckum coctaB. OCHOBHbIE TUMbI PyA.
Tpe6oBaHus K CbIpbHO.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MecTopoxaeHns HepyOHbIX MONE3HbIX MCKOMaeMbIX. [1POMBbIWNIEHHO-TEeHEeTUYECKMNE TUMbI
MECTOPOXAEHMIN HEPYOHBIX NONE3HbIX Mckonaembix. OcanoyHble, BUOXUMUYECKME, XMUMUYECKME
BUAbI Cbipbs. PoCGOpUTLI, Yran, roptodmne cnanubl, conn. CTpouTenbHble MaTepuans.
"eoxummyeckmin n MuHepanormdeckmin coctas. OCHOBHblE TUMbI pya. TpeboBaHMs K CbipbHO.

naboparopHasi pabora (2 4aca(oB)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 310417 5AE
CtpaHnua 13 n3 23. 111 YHI:I

S OEMALIGH



Mporpamma aucumnnuHbl "reonorns TBepabix NonesHbix nckonaemolx"; 020700.62 Meonorus; ooueHT, K.H. (noueHT) Cutamkosa J1.M.

AcbecT, ero pasHoBUOHOCTMK, COCTaB, CTPOEHNE, CBOMCTBA U NCMOMb30BAHNE B NMPOMBbILWIEHHOCTY.
FOCTbl 1 Mapkn acbecToB. FeHe3nc 1 ycnosust 3aneraHust. TunmyHole MectopoxaeHus. Cnoabl, ee
Pa3HOBMOHOCTM, MPUMEHEHNE B NPOMbIWneHHocTH. CeorcTea cnod. MyckoBuTbl U onoronuTbl, UX
reHesnc. [ naBHenwmne mectopoxaeHns cnod. 'padput, ero cocrtas, CBOMCTBA N NPUMEHEHME.
PasHoBMOHOCTL rpadomToB. ['eHeTnyeckmne Tunbl MECTOPOXOEHUN YewynyaToro u
CKpbITOKpUCTanInyeckoro rpaduta. [ nasHenwme mectopoxaeHus. lNnaenkosbii wnart, ero
NPUMEHEHME U FMaBHENIINE MECTOPOXAEHNS. BapuT 1 BUTEPUT, NX NPUMEHEHME. TUNnYHbIe
MecTopoxaeHus baputa n Buteputa. [paroueHHble 1 nonyaparoueHHbIe KaMHU U NX
MEeCTOpOXaeHus. XapakTepucTuka pya BedeTcs no: MMHepanbHbI COCTaB PYA, XxapakTepucTtuka
CTPYKTYpP 1 TEKCTYP. BbiBOObI O MPOMBILWIEHHO-TEHETNYECKUX TUNax pya. [Npumepbl MECTOPOXOEHWUIA.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeNlbHoM paboTbl AUCLUNNHBI (MOOYNS)

Buabi
Hepnens | camocTositenoHon [TpyAo0eMKOCTb
ceMecTpa paboTbl (B yacax)

CTyOEeHTOB

DopMbl KOHTPONS
CaMOCTONITe/IbHOWN
paboTbl

N Paspen

LuvcumnnuHbl CemecTp

Tema 1. OCHOBHble
MONOXEHUS, TEPMUHbI U
noHaTus. ['eHeTnyeckas
Knaccugomkauus
MECTOPOXOeHUI
TBEPObIX NONE3HbIX
MNCKOMaeMbix 1 yCroBus
nx obpasoBaHUs
(reonoruyeckue,

1 JOV3NKO-XNMMYECKME).
"|PopMbl pyOHbIX TEN.
[MoHsATME 0
MPOMBbILWIEHHbIX
doopMaumax TMnax pyn
OTAeNbHbIX METANNOB.
[MoHsATME 0
NPOMbILLIEHHOW
Knaccugomkaumm
MeTasnos.

noaroToeka K
7 KOHTPONbHOW 6
paboTte

KOHTPO/bHAS
paboTta

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 2. YepHble
metannbl (Fe-Ti, Mn,
Cr). 'pynna
xenesa-tutaHa (Fe-Ti).
["feoxummnyeckmin n
MUHEpPaNnorm4yecKuni
cocTtaB. OCHOBHblE
TMNbl pya. TpeboBaHus
K CbIpbIO.
[MpOMbIWNEHHO-TeHETNYE
TUNbI MECTOPOXAEHWIA
rpynnbl Xenesa-TutaHa.
Benywume dopmanmm.
"pynna mapraHua (Mn).
["feoxummnyeckmin n
MUHEpPaNnorm4yecKuni
.|coctaB. OCHOBHbIE
TMNbl pya. TpeboBaHus
K CbIpbIO.
[MpOMbIWNEHHO-TeHETNYE
TUNbI MECTOPOXAEHWIA
rpynnbl MapraHua.
Benywume dopmanmu.
pynna xpoma (Cr).
["eoxumumnyeckmin n
MUHEpPaNnorm4yecKuni
cocTtaB. OCHOBHblE
TMNbl pya. TpeboBaHus
K CbIpbIO.
[MpOMBbIWNEHHO-TeHETNYE
TUNbI MECTOPOXAEHWIA
rpynnbl Xpoma.

cKue

cKue

cKue

Benywume dpopmarmm

noaroToBka K
npeseHTaumm

npeseHTaums
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 3. LiBeTHble
metannbl (Cu, Pb, Zn,
Al, Mg). 'pynna mean
(Cu). N'eoxnMmyeckuin n
MUHEpPaNnorm4yeckKuni
coctaB. OCHOBHble
TMNbl pya. TpeboBaHus
K CbIpbHO.
[MpOMBbIWNEHHO-TeHETNYE
TUNbI MECTOPOXAEHWI
rpynnsl Mean. Beoywwne
goopmauunu. ['pynna
cBuHUA, umHka (Pb, Zn).
["eoxmMmyecknin n
MUHEpPanorm4yecKuni
coctaB. OCHOBHble
TMNbl pya. TpeboBaHus
‘K CbipblO.
[MpOMBbIWNEHHO-TeHETNYE
TUNbI MECTOPOXAEHWI
rpynnbl CBMHLA, LIMHKA.
Benywume dpopmarmm
["pynna antoMmHug,
marHus (Al, Mg).
["eoxmMmyecknin n
MUHEpPaNnorm4yecKuni
coctaB. OCHOBHble
TMNbl pya. TpeboBaHus
K CbIpbIO.
[MpOMBbIWNEHHO-TeHETNYE
TUNbI MECTOPOXAEHWIA
rpynnbl antoMUH1S,
marHus. Benywue

cKue

cKue

cKue

tbopmaunn.

noaroToska K
KOHTPONbHOW
paboTte

KOHTPO/bHas
paboTta
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

JucumnnvHbl Cemectp

Tema 4. ['pynna penkmx
N ManbiX METaNNOB.
Penkue metannsl,
NCNoNb3yeMble B
MeTannypruu,
nerupywowme nobasku
(V, Ni, Co, Mo, W).
'pynna BaHanms,
Hukens (V, Ni).
["eoxmMmmnyeckunii u
MUHEepanorn4yeckuni
coctaB. OCHOBHble
TUnbl pya. TpeboBaHms
K CbIpb}O.
[MpoMmblwneHHo-reHeTnyeckme
TUMbl MECTOPOXAEHNIA v
‘Irpynnbl BaHaoms,
Hukens. Benywwe
goopmauunu. ['pynna
KobanbTa, MonubaeHa,
Bonbgppama (Co, Mo,
W). Meoxummnyecknin n
MUHepanorn4yeckni
coctaB. OCHOBHble
TUnbl pya. TpeboBaHus
K CbIpb}O.
[MpoMmblwneHHo-reHeTnyeckme
TUMbl MECTOPOXAEHNIA
rpynnbl kobanbTa,
MonnbaeHa,
BoNb(ppama. Beoywme
tbopmaunn.

NMOAroToBKa K
KOHTPOJIbHOWA 6
paboTte

KOHTPO/bHas
paboTta

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 5. Penkue n
mManble MeTannsol,
npUMeHseMble B
pasnNyHbIX OTPacnax
NPOMbILWEHHOCTN (S,
Bi, As, Sb, Hg). 'pynna
0f10Ba, BMCMYTA,
MbIlbSKA, CypPbMbl,
pTyTH (Sn, Bi, As, Sb,
Hg). N'eoxumnyeckmin n
MUHEpPaNnorm4yeckKuni
cocTtaB. OCHOBHble
TMNbl pya. TpeboBaHus
K CbIpbIO.

npOMbILIJI'IeHHO-I'eHeTI/I‘-IeCKI/Ie

TUMbl MECTOPOXOEHUN
rpynnbl 0N0Ba, BUCMYTA,
.[MblWwbsKa, CypbMbl,
pTyTN. Beoywme
goopmaumun. ['pynna
pPannoakTUBHbIX
metannos: Y (Ra), Th.
["eoxmMmunyeckunii u
MUHEpPanorm4yeckumi
coctaB. OCHOBHble
TUnbl pya. TpeboBaHus
K Cblpbto, 0bnacTtu
NPUMEHEHNS.
MpoMbIWNEHHO-reHeTuYe
TUMbl MECTOPOXOEHUN
rpynnbl paanoakTUBHbBIX
MeTannoB ypaHa, Topus.
Benywume dpopmarmm

cKue

noaroToska K
KOHTPONbHOW
paboTte

KOHTPO/bHas
paboTta
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Ctpanunua 18 n3 23.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma aucumnnuHbl "reonorns TBepabix NonesHbix nckonaemolx"; 020700.62 Meonorus; ooueHT, K.H. (noueHT) Cutamkosa J1.M.

Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 6.
MecTopoxaeHus
HepyOHbIX MONE3HbIX
nckonaembix.
[MpoMbIWNEHHO-TEHETUYECKNE
TUMbl MECTOPOXAEHNIA
HepyOHbIX MONE3HbIX
nckonaembix.
Ocano4Hble,
6 broxmmmyeckue, v NnoaroToBka K
XMmyeckue bl npeseHTauunmn
cblpbs. PocchopuThl,
yrnu, ropto4me cnaHubi,
conun. CTpontenbHble
MaTepwvansbi.
["eoxnmmyecknii n
MUHEepPanorm4yecknii
cocTtaB. OCHOBHble
TMNbl pya. TpeboBaHus
K CbIpb}O.

Ntoro 30

2 npeseHTauuns

5. ObpasoBatesnibHble TEXHOIOrUK, BK/TKOYaA UHTEepaKTUBHbIe hOpMbl 0OyUeHUs
Tema 1. Jlekuns.

Tema 2. Jlekumns.

Tema 4. NpobnemHas nekuuns

Tema 5. NpobnemHas nekuus

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIe NoJNI0XeHUs1, TepMUHbI U NMOHATUSA. leHeTU4YecKas KﬂaCCVI(pVIKaLIMSI
MeCTOpO)K,D,eHMVI TBepAbiX Nojie3HbIX UCKOMaeMbliX U yCNOBUA UX 06pa3OBaHVI9I
(reonorw-lecme, (*)VISVIKO-XVIMVI‘-IGCKVIG). CDOprI PYAHbIX Ten. NMoHATHe O NMPOMbILLJIEHHbIX
(*)OpMaLIMSIX TUNax pyan otaej/ibHbIX MeTalsioB. MoHATHe O npOMbIUJﬂeHHOﬁ Knaccmpukauuu
MeTannos.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

OCHOBHbIE MONOXEHNS, TEPMUHBI U NMOHSATUS. eHeTUYeckas knaccudrkauns MECTOPOX AEHNI
TBEPLbIX NMONE3HbIX MCKOMAEMbIX 1 YCNOBMS X 06pa3oBaHns (reonormiyeckne, unanko-xMMMHeCKme).
dopMbl pyaHbIX TeN. MoHATUE 0 NPOMBIWEHHBIX (hopMaLMsX TUNax pyn OTAENbHbIX METASOB.
MoHATME O NPOMbIWIEHHOR Knaccugpmkauum MeTannos.

Tema 2. YUepHble metannsbl (Fe-Ti, Mn, Cr). F'pynna xene3a-tutaHa (Fe-Ti). Feoxumnueckuin n
MUHepanormyeckum cocras. OCHOBHbIe TUNbI pya. TpeboBaHUs K CbipblO.
lNMpoMbineHHO-reHeTMYeCKMe TUMNbl MEeCTOPOXAEHUN rpynnbl Xenes3a-TutaHa. Bepoywiue
copmauun. Npynna mapradua (Mn). Fleoxummnyeckuin 1 MUHepanornyeckumn cocrtas. OCHOBHble
TUNbI pya. TpeboBaHUs K Cbipbto. [TPOMBILLINIEHHO-TeHeTUYECKME TUMbI MECTOPOXOEHUN
rpynnbl Mapradua. Begywue doopmauuu. 'pynna xpoma (Cr). Feoxummnueckun n
MUHepanormyeckum cocras. OCHOBHble TUNbI pya. TpeboBaHUs K CbipblO.
lNMpoMbineHHoO-reHeTMYeCKMe TUMNbl MECTOPOXAEeHUN rpynnbl XpoMa. Beayuwive chopmaumm
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npe3eHTauuns , npuMepHble BOMPOChHI:

YepHble metannsl (Fe-Ti, Mn, Cr). 'pynna xenesa-tutaHa (Fe-Ti). [eoxuMmyeckuin n
MUHepanormnyeckuii coctas. OCHOBHble TUMbI pyA. TpeboBaHNS K CbipbIO.
[MpoMblWwNeHHO-reHeTnYeckme TUMNbl MECTOPOXAEHWUIA rpynbl Xenesa-tutaHa. Begywme goopmaumm.
'pynna mapraHua (Mn). MeoxnMuyecknii n MuHepanornyeckuii coctas. OCHOBHbIE TUMbI PYA.
TpeboBaHus K Cbipbto. [MPOMbILNEHHO-TEHETUYECKME TUMbI MECTOPOXAEHMNIA FPYNMbl MapraHua.
Benywue dopmaumu. ['pynna xpoma (Cr). N'eoxmmmnyecknin u mmHepanornyeckumin coctaB. OCHOBHbIE
TUNbl pya. TpeboBaHms K Cbipbio. [1POMBIWNEHHO-FEHETUYECKME TUMbl MECTOPOXAEHWIA FPynnbl
xpoma. Benywue cpopmauun

Tewma 3. LiBeTHble meTannbl (Cu, Pb, Zn, Al, Mg). F'pynna meau (Cu). FeoxuMmnyeckum n
MUHepanormyeckum cocraB. OCHOBHbIe TUNbI pya. TpeboBaHuUs K Cbipblo.
MpoMbilNeHHO-reHeTUYeCcK1e TUMNbl MECTOPOXAEHUNA rpynnbl Mean. Beayuimne doopmaumm.
pynna cBuHUa, unHKa (Pb, Zn). Fleoxummnyecknn 1 MuHepanornyeckum coctas. OCHOBHbIe
TUnNbI pya. TpeboBaHUs K cbipbto. [POMBbILLNIEHHO-TeHeTUYEeCKMNE TUMbl MECTOPOXAEeHUN
rpynnbi CBMHUA, UMHKa. Bepywime cpopmaumu. IN'pynna antomuHus, mardus (Al, Mg).
FeoxnMnuyecknn u MuHepanorudeckum coctas. OCHOBHble TUNbI pya. TpeboBaHUs K CbIpbiO.
lMpoMbiLLNEeHHO-reHeTUYeCcK1e TUMNbl MECTOPOXAEHUNA FPYMnbl antOMUHUS, MarHus. Bepyuwive
cdopmauun.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

LieeTHble metannbl (Cu, Pb, Zn, Al, Mg). 'pynna megu (Cu). FeoXnMm4eckunin n MMHepanorn4yeckuii
coctaB. OcHOBHble Tunbl pya. TpeboBaHus K Cbipbio. [POMbIWNEHHO-TEHETUYECKME TUMDI
MecTopoXaeHui rpynnbel meaun. Benywme dopmaunn. ['pynna ceuHua, unHka (Pb, Zn).
"eoxummyeckmin n MuHepanormyeckmin coctas. OCHOBHblE TUMbI pya. TpeboBaHMs K CbipblO.
[MpOMbIWNEHHO-reHeTUYEeCKNE TUMbl MECTOPOXAEHUIA rpynnbl CBUHLUA, UMHKa. Benywmne chopmaumnn.
"pynna antoMmHms, marHus (Al, Mg). F'eoxmmuyeckuin n MmHepanornyeckuin coctaBs. OCHOBHbIE TUMMbI
pya. TpeboBaHus K Cbipbto. MPOMBIWNEHHO-TEHETUYECKME TUMbl MECTOPOXAEHUIA FPYNNbl antoOMUHUS,
marHus. Benywwme cpopmaumn.

Tema 4. 'pynna peakux n manbix metannoB. Peakne metannbl, UICNONb3yeMbie B MeTalNypruu,
nernpytowme nob6askm (V, Ni, Co, Mo, W). 'pynna BaHagus, Hukens (V, Ni). FTeoxumnueckun n
MUHepanormyeckum cocraB. OCHOBHble TUMbI pyAa. TpeboBaHUSA K ChIpbIO.
MpoMmbILLINeHHO-reHeTUYecKMne TUnbl MeCTOPOXOEHUN rpynnbl BaHaausa, HUKens. Beayuine
chopmaumun. Npynna kobanbta, MON6 neHa, Bonbdppama (Co, Mo, W). Feoxmmumnueckum n
MUHepanormyeckum cocras. OCHOBHble TUMbI pyAa. TpeboBaHUSA K ChIpbIO.
MpombILLNEeHHO-reHeTUuYeckue TNbl MECTOPOXAEHWUI rpynnbl KobanbTa, MonnbaeHa,
Bonbcppama. Benyuime coopmaumn.

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

["pynna penkux 1 manbix Metannos. Pegkue metannbl, UICNONb3yeMble B METaNNypruu, nermpyrowme
nobasku (V, Ni, Co, Mo, W). Npynna BaHaaus, Hukens (V, Ni). [eoxuMmyeckunii 1 MUHEPanorn4yeckui
coctaB. OcHOBHble TuMbl pya. TpeboBaHMs K Cbipbto. [1POMBbIWNEHHO-FEHETUYECKIE TUMbI
MECTOPOXAEHWIA rpynnbl BaHAANUS, HUkens. Benywme dpopmaunn. Mpynna kobanbta, MonnbaeHa,
Bonbgopama (Co, Mo, W). Neoxummnyecknin n mmHepanormnyeckmin coctas. OCHOBHbIE TUMbI Py ..
TpeboBaHus K Cbipbto. [MPOMbILINEHHO-TEHETUYECKME TUMBI MECTOPOXAEHWNIA rpynnbl kobanbTa,
monnbaeHa, Bonbppama. Benywme doopmaumm.

Tema 5. Pepokue n manbie MeTanibl, MPUMEHSIEMbIe B pa3/IM4HbIX OTPACNAX NPOMbILLIIEHHOCTH
(Sn, Bi, As, Sb, Hg). N'pynna onoBa, BUCMYTa, MbiLLbsIKa, CYpPbMbl, pTYTH (Sh, Bi, As, Sb, Hg).
Feoxumuyeckun 1 MMHepanornyeckum coctas. OCHOBHbIe TUNbI pyA. TpeboBaHUS K CbIpblo.
MpoMmbiLNneHHO-reHeTuYecKue TUnbl MeCTOPOXAEHUN rpynnbl 0N0Ba, BACMYTa, MbILLbAKaA,
CypbMbl, pTYTU. Beaywue doopmauumu. N'pynna pagunoaktusHbix metannos: Y (Ra), Th.
Feoxumuyeckuni u MMHepanornyeckum coctas. OCHOBHbIe TUNbI pyAa. TpeboBaHUS K Cbipblo,
obnactn npumeHeHus. NMpPoMbILLNEHHO-TeHeTUYEeCKMUe TUrNbl MECTOPOX.OEHMUI rpynnbl
paavoakTUBHbIX METanNoB ypaHa, Topusi. Beaywue chopmauun.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

PeructpaumnoHHblii Homep 310417 DAEKTPOHHEH
Crpanunua 20 n3 23. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnnuHbl "reonorns TBepabix NonesHbix nckonaemolx"; 020700.62 Meonorus; ooueHT, K.H. (noueHT) Cutamkosa J1.M.

Penkue n manblie MeTannbl, NpUMEHsSIEMbIE B Pa3NNYHbIX OTPACNSX NPOMbIwneHHocTn (Sn, Bi, As, Sb,
Hg). pynna onosa, BUCMyTa, Mbllbska, CypbMbl, pTyTH (Sn, Bi, As, Sb, Hg). N'eoxummnyeckuin n
MUHepanormnyeckuin coctas. OCHOBHblE TUMbI pyA. TpeboBaHMS K CbipbHo.
[MpOMbIWNEHHO-TeHeTUYECKNE TUMbl MECTOPOXAOEHUIA rPynbl 0/10BA, BUCMYTA, MbllbsKa, CYPbMbl,
pTyTV. Benywmne cpopmaunn. ['pynna panmoaktmeHblix Metannios: Y (Ra), Th. 'eoxumnyecknii n
MUHepanormnyeckuin coctas. OCHOBHblE TUMbI pyAa. TpeboBaHUs K Cbipbto, 061aCTV NPUMEHEHMSI.
[MpOMbIWNEHHO-reHeTUYEeCKNE TUMbl MECTOPOXAEHUIA rPynnbl PaANOaKTUBHbBIX METANNOB ypaHa,
Topus. Benywue dpopmauuu.

Tema 6. MecTopoXaeHUsi HEPYAHbIX NONE3HbIX UCKoNaeMmbiX. MPOMbILLNIEHHO-TeHeTUYecKme
TUNbl MECTOPOXAEHUA HEPYAHbIX NONEe3HbIX UcKonaembix. OcapoyHble, 6MoXuMmnyeckme,
XuMmnuyeckue Buabl cbipbsi. PoccpopuTbl, yrnuv, roproume cnaHubl, conu. CtpoutenbHble
matepuanbl. FeoxMMmyeckuin u MMHepanorudyeckui cocrtas. OCHoBHbIe TUMbl pya. Tpeb6oBaHus
K CbIpblO.

npe3eHTauus , NpMMepHble BOMPOCHI:

MecTopoXAeHNS HEPYAHbIX NONE3HbIX NCKONaeMblX. NPOMBbIWAEHHO-FEHETUYECKNE TUMbI
MECTOPOXAEHMIN HEPYAHBIX NMONE3HbIX McKkonaeMbix. OcanoyHble, BUOXUMUYECKME, XMMUYECKUE BUAbI
cbipbs. docgopuThl, yran, roptodme cnaHubl, conn. CTpontenbHble Matepuanbl. [€0XMMMYecKuin n
MUHepanormnyeckuii coctas. OCHOBHblE TUMbI pyA. TpeboBaHNS K CbipbIo.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

TECTbl (KOHTPOJIbHbIE PABOTHbI)

BapuaHT |. NMucbMeHHoe onucaHme 06pasLoB pya NPOMbIWNEHHO-TEHETUYECKUX TUMOB MO CXEME.
CB$3b NPOMBIWAEHHbBIX TUMOB Py C FEHETUYECKUMIU TUNaMM.

["pynna YepHbIX 1 NErnpyowmx MeTannos.

BapwuaHT Il. NucbMeHHoe onncaHne 06pasuoB pya NPOMbIWAEHHO-FTEHETUYECKNX TUMOB MO CXEME.
CB$A3b NPOMBIWAEHHbBIX TUMOB Py C rEeHeTUYECKUMU TUNamMm.

['pynna uBeTHbIX METaNNoB..

BapwatrT lll. NucbmeHHoe onucaHne 06pasLoB pya NPOMBbIWIEHHO-FEHETUYECKNX TUMOB MO CXEME.
CB£13b MPOMBIWIEHHbIX TUMOB PYL, C FEHETUYECKMMU TUNAMW.

["pynna nerknux MeTannos.

CAMOCTOATENbHAA PABOTA CTYOEHTOB (CPC) BkntoyaeT cneayowme suabl paboT:

- U3y4YeHne TeoPeTNYeCcKOoro NeKUMOHHOro MaTepmana;

- npopaboTka TeopeTn4ecKoro Mmatepuana (KOHCNeKTbl NEKLUMA, OCHOBHAS 1 AOMNONHUTENbHAS
nuteparypa);

- paboTa ¢ konnekumen nopoL kadeapbl PerMoHanbHON reonornm 1 NONE3HbIX UCKOMAEMBIX;
- NOAroTOBKA K KOMMOKBMYMaM U KOHTPONbHbIM paboTam.

7.1. OcHOBHas nuTeparypa:

MonsHuH B.C., OlycmaHos E.H. Meonorusi n metannoreHms cknagdatblx obnacteii: YuebHoe nocobue /
B.C. MNongaHwnH, E.H. ycmaHos. - Ka3zaHb: KasaHckuin yHnsepcuTtet, 2013. - 161 ¢. URL:
http://kpfu.ru/docs/F1517871455/GiMSO.doc

PervoHanbHas reonorusi. Y4yebHoe nocobue no kypcy "PernoHanbHas reonoruns” ("lMeonorus
Poccun"). HacTtb 2. MNoasmxHble nosica Heores / B.C.lMonsHuH. - KasaHb: KasaHckui
rocynapcreBeHHbI yHuBepcutert, 2009. - 142 C. URL:
http://www.kpfu.ru/docs/F97040023/rg-2!250.doc

Monsitun B.C., JTornHosa KO.M. "PernoHanbHas reonorust”. Yactb 3. KasaxctaH n CpenHsis Asus:
YuyebHoe nocobue / B.C. MonsiHuH, KO.M. JloruHosa. - KazaHb: KasaHckuin yHneepcutet, 2013. - 99 c.
URL: http://kpfu.ru/docs/F242006791/RG_Ch_3_Kazahstan_i Srednyaya Aziya.doc
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7.2. JlononHutenbHasa nuteparypa:

CrapocTuH B.W. F'eonorns noneaHbix Mckonaemblx : y4eb. ans cTyaeHToB By30B, 06yyarowmxcs no
cneunanbHocTtam 511000 "Teonorus” n reon. cneunansHocTtam / B. 1. CtapocTuH, M. A. rHatos ;
Mock. roc. yH-T.? M. : Akaga. MpoekTt, 2004 .? 511 c. : un .? (Y4ebHWK Ans BbiCWE WKONbI) .7
Bnbnuorp.: ¢.492-494 .? Ykas. MectopoxaeHuii n painoHos: ¢.495-507 .? ISBN 5-8291-0454-7.

"eonorns NonesHbIX Mckonaembix : y4eb. ans cTyaeHToB By30B, obyyatowmxcs no cneu. 511000
"'eonoruns" u reon. cneu. / B. V. CtapocTtuH, IN. A. UrnaTtos .? Mocksa : Akag. NMpoekT : doHA
"Mwup", 2006 .? 511 c. : un., Tabn. ; 21 cm .? (YuebHuk ans Bbicweit wkonbl / Mock. roc. yH-T M. M.
B. lomoHocoBa) (Gaudeamus) (Knaccudieckuin yHmBepcuteTckuid y4ebHuk) .? Ha Tut. n. n obn.:
Mock. roc. yH-T um. M. B. JlomoHocoBa. 250 net .? Ykas. ? bubnwnorp.: c. 492-494 .7 ISBN
5-8291-0656-6 ((Akan. [NpoekT)) .? ISBN 5-902357-40-3 ((PoHa "Mup")) .

MpakTuyeckoe pykoBOACTBO MO 0buwel reonormm : y4eb. nocobme ans CTyOoeHTOB BY30B,
obyyatowmxcs no cney. 011100 "Meonorna” / [A.W. l'ywmH v gp.] ; nog pen. npod. H.B.
KopoHosckoro .? Mocksa : Akagemus, 2004 .? 157,[1] c.

7.3. UHTepHeT-pecypcChl:

cgi-bin/gl_sch2.cgi?RMIxyuwumklto9!vurint:)!loxquvgls -
cgi-bin/gl_sch2.cgi?RMIxyuwumklto9!vurint:)loxquvgls

http://ru.wikipedia.org/wiki - http://ru.wikipedia.org/wiki
http://web.ru/db/section_page.html?s=121103000 - http://web.ru/db/section_page.html?s=121103000
http://www.allminerals.ru - http://www.allminerals.ru

http://www.mining-enc.ru/r/rudnye-mestorozhdeniya/ -
http://www.mining-enc.ru/r/rudnye-mestorozhdeniya/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune gncumnnunbl "reonornsa TBepabix NONE3HbIX MCKONaeMblx" npeanonaraeT UCrnonb3oBaHne
cnenyoLwero MmatepmanbHO-TEXHNYECKOro obecneyeHmns:

PwvcyHkn, rpadpmkm, cxembl, KapTbl.

YuebHas konnekuus o6pa3uos pyao: mMarmMaTtoreHHoWn, ceMMEeHTOreHHOW, 3K30reHHOoW cepun
MeCTOpO)K,EI,eHI/IVI, Konnekunn rno npombilNeHHO-reHeTu4eCknM Tunam pyn.

YyebHas ayautopus,

KabwvHeT, oCcHalWEHHbIA KONNEKUNSMM Py NO FEHETUHECKUM W NPOMBIWNEHHBIM TUNaM,
[MpoekTop MynbTUMEOUa,

KomnbloTep,

MporpamMma cocTtasneHa B cooteeTcTum ¢ TpebosaHusmm GrOC BIMO ¢ y4eToM pekomeHoauunim n
MpOOIT BINO no HanpaeneHuto 1 npodunto nogrotosku reonorns 020700.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuio 020700.62 "["'eonorusa” n npoduno noarotosky Ieopuamka .
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