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1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

O3HAKOMJIEHUE CTYJEHTOB C TEOPETUYECKMMM OCHOBAMM M METOJAMU I€OXMMHUM KaK HayKHW,
U3yyYalollen pacripeiesieHue W IyTU MUrpaly XUMHUYECKUX 3JIEMEHTOB, MX W30TOMNOB B
r€0JIOTMYECKUX CUCTEMAX.

3anauv N3yyeHus TUCIUILIMHBL:

a) M3Y4YUTh pacrpeje/ieHe XUMHUYECKUX 3JIeMEHTOB B Pa3JIMUHBIX MPUPOJHBIX OOBEKTax; O)
OCBETUTb CBSI3b UCTOPUM BEILECTBA 3€MJIM C SBOJIOIMEN aTOMOB B KOCMMYECKUX CHCTEMaX; B)
paccMOTpeTh  OCOOEHHOCTH T€OXMMHYECKHMX  TIPOIECCOB, 3aKOHOMEPHOCTH O0Opa30OBaHUs
accolMaluil 3JIeMEHTOB, OTAEIbHbIX MUHEPAJIbHBIX ACCOLMALIMI, 9JIEMEHTOB, UCII0JIb3Y$51 OCHOBHBIE
3aKOHbl (PU3UKM M XUMHUH; TI') OCBOUTb METOAbl T€OXMMHUM H30TOMNOB, IPHUBJIEKAEMBIE [IJIsI
BBISICHEHM S TeHe3Kca, BO3pAcTa U 3TarnoB (GOpMUPOBAHUS PYAHBIX U HEPYIHBIX MECTOPOKICHHIA.

1.2. MecTo qucuuminHabl (MoayJisi) B cTpykrype OII

s crynentoB cnienmanibHocTh 25.05.02 «[Toncku m pa3Benka Mmoja3eMHbIX BOJ U UHKEHEPHO-
reoJIornyecKue W3bICKaHus» «OO0Ias TreoXuMHUsi» BXOAUT B IMKI 0OImenpodeCCHOHATBHBIX
mucimiuivg b1.6.26.

1.3. O6beM qUCHUAILINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/IOB YU4eOHOM
pPadoThI
OO61as TpyaOeMKOCTb JTUCIMIUIMHBL (MOAYJIsI) cocTaBisieT 4 3aueTHbIX(ble) equHull(bl), 144
YacoB.

Bunp! 3ausTUHI Cemectp 6 Bcero vacon
OO01mas TpyI0eMKOCTb 144
AyIUTOpHbBIE 3aHATHUS, B T.4. 48 48
Jlekmmonnsle (JIK) 16 16
IIpakTueckue (ceMUHApPCKUE) 0 0
I13, C3)
Jlabopatopssie (JIP) 32 32
CamocrositenbHas padora 60 60
cryaentoB (CPC)
dopma mpomMeRyTOUHOU DK3aMeH 36
aTTeCTalliu B CEMECTpe
KypcoBas padota (kypcoBoit




npoekT) (KP, KII)

2. [IepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH pPe3yJbTaTaMH 0CBOEHHSI 00pPa30BaTeJbHOI POrpamMMbl

[Tnanrpyemble pe3yJIbTaThl OCBOCHUST 00pa30BaTEILHON

[Tnanupyemble pe3yabTaThl

MIPOrpaMMBbl 00y4eHus1 MO TUCLUITMHE
Kog u MHavKaTopel AOCTUKEHUS JleCKpUIITOPBL: 3HAHUS, YMEHU,
HauMEHOBaHUe KOMIIETeHIIuH, (hopMUpyeMble B HaBBIKU U (WJIM) OIBIT JESATEIbHOCTH
KOMIIETEHLIUU paMKax JQUCHUILTAHBI
OIIK-13 OIIK-13.1. 3nHaer cmocodsl u | 3HaTh: XUMUYECKHI COCTaB
METOAbl aHadu3a BEIIECTBEHHOTO | OCHOBHBIX MOpOI00OPazyIOIINX
COCTaBTOPHBIX IOPOJI, PYAAUTE0JIOr0- | MUHEPAJIOB, MarmMaTu4ecKux,
MPOMBIIIJICHHBIX ¥ TEeHEeTHMYECKUX | MeTaMOp(UUYECKUX U OCATOUYHBIX
TUIOB MECTOPOXKJIEHUI TMOJIE3HBIX | MOPOI.
WCKOIIaeMbIX MPH pellieHNH 3a1a4 o
paLIMOHAJIBHOMY U KOMIUIEKCHOMY | YMeTh:  NpPUMEHSTb  OCHOBHbIE
OCBOGHMI0 MUHEPAIbHO-CHIPbEBOM | XMMHUUYeCcKue U (PU3NUECKUe 3aKOHBI
6a3bl. MPUMEHUTEIBHO TeHe3UCy
MECTOPOXKIACHU.
Bnanets:  HaBHIKAMHM  U3YyYeHUs
XMUMHYECKOIO  COCTaBa  TOPHBIX
MOpO/I.
OIIK-13 OIIK-13.2. Ymeer otOupaTh npoObl, | 3HaTh: MIPUHLIMIIBI orbopa
BBITIOJIHATh HEKOTOpBIE aHAIM3Bl | TEOXMMUYECKUX TPOO.
BEIIECTBEHHOIO COCTaBa TOPHBIX
NOpoJ, PyA M BBIAENATh TIE0JNOro- | YMerTb: BBIICJISATh reoJIoro-
NPOMBIIICHHBIE W TEHETUYECKUE | MPOMBIIUIEHHbIE M TE€HETUYecKue
TUMBl MECTOPOXKJEHUI TIOJIE3HBIX | TUIIBI MECTOPOXKAEHUN MOJEe3HbIX
UCKONAaeMbIX, B  TOM  YHCJE |HMCKONAeMblX, B  TOM  4HUCIe
MECTOPOKAECHHUS TMOJA3EMHBIX BOJ U | MECTOPOXIEHUS MOA3EMHBIX BOI U
CTPOUTEJIbHBIX ~MAaTE€pUalOB, TMPH | CTPOUTEJbHBIX  MaTepUaJOB IO
pelleHnH 3a/a4 10 PalOHAILHOMY | XMMHYECKOMY  COCTaBy pyad |
" KOMIUIEKCHOMY OCBOEHHUIO | MOJIE3HBIX KOMIIOHEHTOB.
MUHEPaTbHO-CHIPbEBOM Oa3bl.
Bnagers: merogamu M criocobamu
orOopa TeOXMMHYECKHX TIpod W
COITyTCTBYIOLIEW aHAJIUTUKH.
OIIK-13 OIIK-13.3 Bnageer HaBblkamMu | 3HaTh: XMMHUYECKOE  CTPOEHHUE,

U3y4yeHUs1 BEILECTBEHHOIO COCTaBa
TOPHBIX MOpPOJ, Pyd M TeoJoro-
NPOMBIIUIEHHBIX U TI'€HETUYECKUX
TUIBl MECTOPOXKIEHUI IOJIE3HBIX
MCKOIIa€MBIX IPH PEIIEHUH 3a1a4 110

CTPYKTYPbl M TEKCTYpbl OCHOBHBIX
nopoJ U PpyA, COMYTCTBYIOIIMX
MUHEPAJIbHBIX KOMIIOHEHTOB.

YMeTs: MNPpUMCHATb T'€OXUMUYCCKUC




PAIlMOHAIILHOMY U KOMILIEKCHOMY
OCBOEHHUI0  MHHEPAJIbHO-CHIPHEBOM
0asbl

METO/IbI ITOMCKOB ITOJIE3HBIX
HNCKOITaEMBbIX HpI/I T€OJIOTUYCCKHUX
M3BICKAHUAX, I10JIb30BATLCS
COOTBETCTBYIOILIEH TE€OXUMHUYECKOU

JIUTEPATYypPOUl.

Bianers:
reoXUMHUYECKMMUMETO/IaMHU OLIEHKH,
CTPOEHHsl, OIpele/ieHUs]  TUIIOB
MECTOPOKACHUI u COCTaBOB
MUHEPATBbHOTO ChIPbSI ITPU MOUCKAX U

OCHOBHBIMU

pa3paboTKe TBEpAbIX  ITOJIE3HBIX
HCKOIIaeMBIX.
3. Conep:xanne qUCHUNIAHBI
3.1. Pa3zgeanpl JUCHUILIMHLI H BBl 3aHATHH
3.1 CTpykTypa Q¥ CHMILIAHBI 1J1s1 0YHOI (hopMBbI 00yUYeHusI
Mopyns | Homep |HaummenoBanue Tembl paznena Bcero | Aymurtopusr | C
paznena paznena YacoB | e 3aHATUS P
C
JU | IT | JI
K |3 [P
(C
3)
1 1.1 ['eoxumus u ko I'eoxumus u 10 2 10 |2 |6
CMOTEOXUMUSI: KOCMOT'€OXHUMMUSI:
npeamer, MpeaMeT, 3aJa4u,
3a/1a4H, OCHOBHBIC TIOHSITHS.
OCHOBHbIE
TIOHSATHS.
1.2 [TpoucxoxaeH [Tpoucxoxnenue, 12 2 10 |4 6
ue, pacrpocTpa PacrpoCTpaHeHHOCTh,
HEHHOCTb, (baxTOpBI MUTpALIIH,
axToph XapaKTePUCTUKHU
MU paLy, XMUMUYECKUX JIEMEHTOB,
XapaKTEPUCTHK napareHes3uc.
u xuMudeckux | ['eoxummueckue 6apbepsi.
9JIeMEHTOB,
napareHe3uc.
I'eoxumuueckun
e Gapbephl.
1.3 0 0[O0 [O]O
2 2.1 OcHoBHI OcHoBHI (puznUecKOn 9 1 O |2 |6




(puznueckon T€OXUMHH.
FEOXHUMUU. I'eoxumuueckue
I'eoxumuuecku KJIaccupukanmu
e 9JIEMEHTOB.
KJ1accupukanm
U 3JIEMEHTOB.
2.2 UzoronHasg N3zoTonHas reoxumMusl. 8 010 |2 6
TEOXUMMSI.
2.3 XumMmuueckas XumMuueckas 9 1 10 |2 6
XapaKTEPUCTHK | XapaKTepUCTUKa reocgep.
a reoccep.
3 3.1 I'eoxmmug mar I'eoxnvms 12 2 10 |4 6
MaTHYECKOTO MarmMaTH4eCcKoro
rporiecca rporiecca
3.2 I'eoxnmusa I'eoxyumusg ocamo4HOro 12 2 10 |4 6
0CaJOYHOr0 nporecca
rporiecca
33 I'eoxyumus meT I'eoxumus 12 2 10 |4 6
amoppuuecKux MeTaMOp(pUYECKUX
MIPOLIECCOB. MIPOLIECCOB.
4 4.1 I'eoxumus I'eoxumus pyaHbIx 12 2 {0 [4]6
PYIHBIX MECTO MECTOPOKACHUM.
POXKIECHUM.
4.2 IIpukiagnas IIpukiagnas reoxumus. 12 2 |0 [4]6
TeOXUMHUS.
Hroro 108 16 1 0 |32 |60
3.2. Conepxkanue pa3jaesioB JUCHUILINHBI
3.2.1. JIekiuoHHBIE 3aHATHSA, COJEPKaHNe H 00beM B Yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paznena (B yacax)
1 1.1 I'eoxumus u ko |['eoxumusa u KOCMOreOXuMus: MpeaIMeT, 1

CMOTEOXUMMUSI:
npeamer,
3a1auM,
OCHOBHbIE
TIOHSITHSI.
CpaBHuresbHa
a1
TUIAHETOJIOTUS.

3aJa4ur, OCHOBHBIC ITOHATHA.

CpaBHuTeNbHAS [JIAHETOJIOTHSI.
CrpoeHue U reojiornuecKkas UCTopust
ten CoJiHeUHOM chcTeEMBI. I eoxumus

TUTAaHET 3eMHOM Ipymiibl. [ eoxumust
6onbimx mianet. [Iporecch

HYKJICOCUHTE3A B 3B€3JaX.




Crpoenue u
reoyiornyeckast
UCTOpPHUS Tel
ConHeyHon
CHACTEMBI.
I'eoxnvug
TUIAHET 3€MHOM
TPYIIIHL.
I'eoxumus
OOJIBIIIX
TUTaHET.
[Tporeccht
HYKJIEOCUHTE3a
B 3BE3/aX.

1.1

[TpoucxoxaeH
ue, pacrpocTpa
HEHHOCTb,
(paxTOpBI
MUTPAIIIH,
XapaKTEPUCTHUK
1 XUMHYECKUX
3JIEMEHTOB.
dopmbl
HAXOXJICHUS
XUMHYECKUX
3JIEMEHTOB.
3aKOoHBI
pacripenesieHus
XUMHYECKUX
9JIEMEHTOB B
cUcTeMax.
Kunapk
3JIEMEHTOB,
aHaJIu3
TaOJIALBL
KJIAPKOB.
[IpakTyeckoe
3HAUYEHUE
KJIApKOB,
KJIApKU
KOHIIEHTPALIUY.
I'eoxummyecku
€ CTIeKTPBHI.
PazHooGpaszue
MUTPAIIIH,
CIIOCOOHOCTD K
MUHEpazooopa
30BaHUIO.

[TporcxoskaeHre, pacpoOCTPaHEHHOCTb,
(bakTOpBI MHTpaIK, XapaKTePUCTUKH
XUMHUYECKHUX JIEMEHTOB. POPMBI
HaXOXIEHUA XUMUYECKUX JIEMEHTOB.
3aKOHbI pacnpeieIeHIs] XAMHUYECKHX
3JIEMEHTOB B cucTeMax. Kiapk
9JIEMEHTOB, aHAJIU3 TaOJIUIbI KJIAPKOB.
[TpakTHUeckoe 3HaUeHe KJIapKOB,
KJIAPKH KOHIIEHTPALIUH.
['eoXxvMMUYeCKUe CIICKTPHI.
Pa3Ho0Opa3ue Murparyu, CriocOOHOCTh
K MUHEpaJio00pa30BaHMIO. Y paBHEHUE
HMHTEHCUBHOCTH MUIPALIHH.
['eoxumMuyeckue dapbepsl.




YpaBHeHue

WHTEHCUBHOCT
Y MUTPALIUN.
I'eoxumuuecku
e Gapbephl.
2.1 OcHoBHI OcHOBBI (pU3NYECKON TEOXUMUU.
(pusnueckon ['eoxummueckre Kiaccudukanum
reOXUMUMU. anemenToB (B.M. I'onpaimmvuara,
I'eoxumuueckn | A.E.®epcmana, H. 3aBapuiikoro u ap.).
e CtpoeHue, CBOICTBA aTOMOB.
K1accuuKanu 3aBUCUMOCTh CBOHCTB 3JIEMEHTOB OT
Y 3JIEMEHTOB CTPOEHUSI IJIEKTPOHHBIX OpOUT. THIIbl
(B.M. XUMHUYeCKou cBsI3U. POpmBI
lNonpammmuara, MPUCYTCTBUS JIEMEHTOB B IPUPO/IE.
A.E.®Pepcmana, I'eoxumMmnueckoe 3HaueHUE
H. uzomopdusma. [Taparenesuc.
3aBapunikoro 1 | TepmMoaMHAMHUKA MPUPOIHBIX CUCTEM,
ap.). OCHOBHbIE TIOHSITHS1, 3aKOHbI
Crpoenue, TEPMOJAVHAMUKHU. Y CIIOBUSI PAaBHOBECHS.
CBOIICTBA DopMbl HAXOKIEHUS JIEMEHTOB B
aTOMOB. pacTBopax u pacruiaBax.
3aBUCUMOCTh TepmoauHamuueckre 6apbepsl.
CBOICTB [TpaBwiio ¢asz. Pacnipenenenue
3JIEMEHTOB OT KOMIIOHEHTOB B F€T€POTr€HHBIX
CTpOEHUs cucremax. KoMmmnboTepHbie METO/IbI
3JIEKTPOHHBIX MO/IEJTMPOBAHMUS PABHOBECUI B
opout. Twurisl MHOTOKOMITOHEHTHBIX CUCTEMaX.
XUMUYECKOU
cBs3U. Popmbl
MPUCYTCTBUS
9JIEMEHTOB B
MpUpoe.
I'eoxumuuecko
€ 3HaueHue
nzomMopdusma.
ITaparenesuc.
TepmoauHamu
Ka MPUPOJHBIX
CHCTEM,
OCHOBHbBIE
MOHSTHUS,
3aKOHBI TEPMO/J]
MHAMUKHU.
YcnoBusa
pPaBHOBECHSI.
Dopmbl
HaXO0X/AECHUs

9JIECMCHTOB B




pacTBOpax u
pacruiaBax. Te
pMoOIMHaMU4ec

Kue Oapbepsl.
[IpaBuno ¢as.
Pacnpenenenu
€ KOMIIOHEHTOB
B
reTepOreHHbIX
cUCTeMax.
KommbiotepHsl
€ METO/Ibl
MOJEIMPOBAaHU
s1 paBHOBECUI
B MHOTOKOMIIO
HEHTHBIX
cUCTeMax.

Wzortonnasn
TeOXMHUS.
H3zoronHbiin
COCTaB
XUMUYECKUX
3JIEMEHTOB 1
MIPUYKHBI €r0
N3MEHEHUSI.
ABnenue paguo
aKTHBHOCTH,
TUIIbI, IEPUO/IbI
nojypacnaa,
€IMHULIBI
OLICHKH
aKTUBHOCTH.
EctecTBenHsle
paZvOaKTUBHBI
€ 2JIEMEHTHI B
3eMHOU KOpe.
N3zoronHasg
re0XPOHOJIOT S
. OcHOBHOE
ypaBHEHUE pajl
HMOAKTUBHOTO
pacnaja.
H3oronmnie

1-aprOHOBBIN,
pyouauii-

cucremnl. Kamm

CTPOHITUEBBIN
METO/Bl. Y PaH-

N3otomnHas reoxumus. M30ToMHbII
COCTaB XMMHUUYECKUX JIEMEHTOB U
MIPUYKHBI €r0 U3MeHeHusl. SIBieHue
PaIMOAKTUBHOCTH, TUIIbI, IEPUOJIBI
noJlypacnaja, €IHUIbI OLIEHKU
aktuBHOCTH. EcTecTBeHHbIE
paZlMOaKTUBHBIE 3JIEMEHTHI B 3¢MHOM
kope. M30TonHas reoxpoHoIorus.
OCHOBHOE ypaBHEHUE PATMOAKTUBHOTO
pacmana. M3oronHbie cuctemsl. Kammii-
aprOHOBBIN, PyOUAUNA-CTPOHIEBHIH
METOABL. Y paH-TOPUI-CBUHIIOBbBIE
W30TOMHbIE CUCTEMBI.
Panuoyrnepoanslii MeToa. XuMudecKast
XapaKTepUCTHKa reocgep.
PacnipocTpaHeHHOCTh XMMHUECKUX
9JIEMEHTOB B 000JI0UKaxX 3eMIIH.
Jlurocdepa. Anpo, HUKHSAS U BEpXHSAS
MaHTuA. [IpencraBienus A.0.
Kanyctuackoro OCHOBHBIE YEPTHI
CTPOEHUSs1, XUMUYECKUI COCTAB 3€MHOM
KOpbl. MUHepaJsbl B 3eMHOU KOpe.
CucreMaTHKa 3J1€MEHTOB IO UX
KOJIMYECTBEHHOW POJIA B COCTaBE
MUHEpasioB. I 'eoxumMuueckas
KJIacCU(pUKAIMS 0CATOUYHBIX
o0pa3oBaHuil. XUMUYECKHIA COCTaB U
reOXMMHUYeCKHre 0COOCHHOCTH
Pa3IMYHbIX TUIIOB OCAJOUHBIX MOPOA.
Turnbl iuTorenesa. Pusuko-
XUMHUYECKHe (DaKTOPHI JIUTOTEHE3A.




TOpU-
CBUHIIOBHIE
W30TOITHBIE
cucteMsl. Pagu
OYIJIEPOHBII

METO]I.
Xumuyeckas
XapaKTePUCTUK
a reocep. Pac
MIPOCTPAHEHHOC
Th XMUMUYECKUX

9JIEMEHTOB B
000JI0YKaxX
3emin.
JIutocdepa.
Anpo, HUKHSA

Y BEpXHss

MAaHTHS.
[IpencraBnenu

aA.O.
Kanyctunckor
0 OcHOBHBIE
YepThl
CTPOEHHUS,
XUMWYECKUI
COCTaB 3eMHOK
KOPBIL.
Munepaiisl B
3€MHOU KOpe.
Cucremaruka
3JIEMEHTOB 10
HUX KOJIMYECTBE

HHOW poJiu B

cocTaBe

MUHEPAJIOB.
I'eoxumumuecka

q
KJ1accuukanu
51 0CaJIOYHBIX
00pa3oBaHUI.
XUMUYECKHUI

COCTaB U
reOXMMHYECKH
€ 0COOEHHOCTH

Pa3IMYHbIX

THTIOB
0CaJIOYHBIX
nopoz. Tunsl
JmuTtoreHe3a. @

Huarenes ocajkoB. MexaHuueckast
Murpanus, quddepeHImarms.
MexaHnueckre Opeosibl paccesiHusl,
MOTOKHU paccesiHus. ['eoxumuueckue
THUIIBl OCAA0OYHBIX MECTOPOKACHUNA U
MECTOPOKIAECHUI 30H BbIBETPUBAHUSI.




W3UKO-
XUMHUYECKHE
(paxTopsl
JINTOTeHe3a.
HuareHes
OCaJIKOB.
Mexanuyeckas
MUTpalysi, 11
(pPpepenumanu
1.
Mexanuyeckue
OpEeOJIbI
paccesiHuS,
IMOTOKH
paccesiHusl.
I'eoxumumueckn
€ THIIBI
0CaJI0YHBIX
MECTOPOXKACHU
Hu
MECTOPOXKACHU
U 30H
BbIBETPUBAHUSI.

2.1

I'uppocepa u
atMocdepa. Pa
CIpPOCTpaHEHHE
BOJIBI Ha
3emite,
CBOWCTBA
BOJIBL.
I'eoxummuecka
a
K1accuuKanu
1 BOJ.
Konuentpanus
9JIEMEHTOB Ha
(puzuko-
XUMHYECKUX
Oapbepax.
CopOruioHHbIe
Oapbephl.
CocraB u
CTpOeHHuE
aTMocdepsl.
Oomue
0COOEHHOCTH
MUTpaliu
ra3oB. I'a3ml

I'uapocdepa u atmocdepa.
Pacnpoctpanenue Bojabl Ha 3emiie,
CBOWCTBa BOJbL. | eoxumuueckas
Kkiaccudukanus Boa. Konnenrparms
3JIEMEHTOB Ha (PU3UKO-XUMHUECKUX
6aprepax. CopOIMOHHbBIE OapbEepH.
CocraB u crpoeHue aTMOc(epHl.
O061Me 0COOEHHOCTH MHTPAITUH I'a30B.
I"a3b1 no3eMHOM aTMOcepsl 1
ruapocdepsl. [IpoucxoxaeHue
rugpocdepsl U aTMocdepbl, SBOJIOLUS
UX COCTaBa B re0JIOTMYECKON UCTOPHH.
Buocdepa, ee xummueckui cocras.
['eoxumuyeckas poJib ;KUBOrO
BenlecTBa. bruosornyeckuii KpyroBopor
3JIEMEHTOB. 3aKOH BepHaackoro.
Buonornyeckue cuctemsl.
KoH1eHTpauys XuMHUYECKUX JIEMEHTOB
B OPraHMYecKOM BeliecTBe. buokocHble
cucrembl. buoreoxummueckue
IPOBUHILIMU. DBOJIIOLIUS
OUOreOXUMHUYECKHX (PaKTOPOB.
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HOI3€MHOU
aTMocepsl U
rupochepsl.
[TpoucxoxaeH

ne
rugpocdepsl U
aTMocgepsl,
SBOJIIOLIMS KX
COCTaBa B
reoJIOrnYeCcKOn
WCTOpUH.
buocdepa, ee
XUMWYECKUI
COCTaB.
I'eoxumuuecka
s pOJib ’KUBOTO

BEIIECTBA.
buonornueckn
1 KpyroBOpoT

3JIEMEHTOB.

3aKoH
Bepnasckoro.
buonornyecku
€ CHCTEMBI.
KoHuenTpaums

XUMHYECKHX

9JIEMEHTOB B
OpraHYeCcKOM

BEIIECTBE.

buoxocHsle
cuctemsl. buor
€OXUMHUUECKHE

MIPOBUHIIUU.
DBomo1s 010
reOXMMHYECKH

X (paKTOpOB.

3.1

I'eoxuvmss mar
MAaTHYECKOro
mporiecca.
Oo0mue
0COOEHHOCTH
MarMaTH4ecKo
1 MUTpaIiu.
IloBenenue
XUMHYECKUX
3JIEMEHTOB TIPU
KPUCTAJUTA3ALIN
oHHOU quddep

['eoxvMHUsE MarMaTU4ecKoro mporecca.
O0611re 0cCOOEHHOCTH MarMaTu4ecKon
murpaiun. [loBeieHre XuMIIecKux
9JIEMEHTOB TIPU KPUCTATUTU3AIUMOHHON
g epeHIanum, JTTKBaIIH,
SMaHaLMOHHON U pepeHIraLnn.
VcTOUHMKY MarMaTU4eCcKUX PacIuiaBoB.
I'eoxumuss MmeTaMoppuIecKux
rpoiieccoB. Turiel 1 parmu
MeTamopgusma. Murpaiius BelecTsa B
ra30BOM U KHUIKOMU (ha3ax.
MeTtamop¢u3M MUHEPATIOB.
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EHIMALINH,
JIUKBAIVH,
SMAaHALIMOHHOU
muddepenima
LIUU.
Hcrounnku
MarmMaTU4ecKu
X pacIuiaBoB.
I'eoxumusa met
aMOpUIECKUX
MPOLIECCOB.
Tunsl 1 pauun
MeTaMopgu3m
a. Murpanms
BEILECTBA B
ra3oBOil U
KUJIKOU (pa3ax.
Metamopduzm
MHHEpaJIOB. M
etamopguyeck
Y€ U METaMop
(porennsie Mec
TOPOXIACHHUS.

Meramopduueckue u
MeTaMOp(OreHHbIE MECTOPOKACHUS.

3.1

I'eoxumus met
aMop(UYECKUX
MPOLIECCOB.
I'eoxumug rug
poTepMabHOT
0 mporecca.
Cocras,
WCTOYHUK U (pu
3UKO-
XAMWYECKHE
napameTpsl TUJ
pPOTEpPMAJIbHBIX
pacTBOpOB.
CoBpemeHHbIE
TUJIPOTEPMBI.
«YepHbie
KYPWIbIIUKK».
Peakimn
HOHHOT'O
oOMeHa MexX Ty
BOJIHBIM
pacTBOpPOM U
MUHepaiaMu. I
UIpOTEPMAIbH
BIA

I'eoxumuss MmeTaMoppuIecKux
nporieccoB. ['eoxumus
rugpoTepmasibHoOro mpoiecca. Cocras,
WCTOYHUK U (PU3UKO-XUMUYECKHE
napamMeTpbl TUAPOTEPMATTBHBIX
pactBopoB. COBpeMEHHbIE TUAPOTEPMBI.
«YepHble KypWIbIIUKW». Peakuuu
MOHHOTO OOMEHa MEK]Ty BOJHBIM
pPacTBOPOM U MUHEpaJIaMHu.
I'uaporepmalibHBII MEeTacOMAaTo3.
CtpoeHue rupoTepMaIbHBIX CUCTEM.
Teopusi MeTacomaTHUeCKON
30HaJILHOCTH. ['eoxummus
PyI000pa3OBaHUSI.
Tepmobaporeoxumus. ['eoxumuueckue
Gapbepbl THAPOTEPMAIBHBIX CUCTEM,
WCTOYHUKH BOJIbI, TA30B U PYJHBIX
3JIEMEHTOB.
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METacoMaTo3.
Crpoenue ruap

OTepMaJIbHbIX
CHCTEM.
Teopus meraco
MaTUYECKOM
30HAJIbHOCTH.
['eoxumus pyn
000pa3oBaHUsI.
Tepmobaporeo
XUMHUSL.
I'eoxummueckn
e Gapbephl Tujl
pOTepMasIbHBIX
CHUCTEM,
WCTOYHHKH
BO/JIbI, A30B U
PYIHBIX
3JIEMEHTOB.
3.1 ['eoxumus I'eoxumus ocaioyHOro Mpouecca.
0Ca/IouyHOro O06pazoBaHye KOp BHIBETPHBAHMS.
nporecca. ConenocHele oTnoxeHus1. KpemHuctoie
OoOpazoBanue | orTioxeHus. KapOoHATHBIE OTIOKCHHMS.
KOp
BBIBETPUBAHUS.
ConeHocHble
OTJIOKEHUSI.
Kpemuucreie
OTJIOKEHUSI.
KapOonaTHble
OTJIOKEHUSI.

4.1 I'eoxumus I'eoxumus pyaHbIX MECTOPOKACHUN.
pyasbix Mecto | Kiapku u pynooOpazoBanue. Popmbi
POXICHUIA. HaXOXJEeHUs JIEMEHTOB B pPyJax,

Knapku u pyzno opeosiax, U30TOMHbIE OTHOIIEHHUS.
oOpa3oBaHue. ['eoxuMuyeckas 30HaJIbHOCTb,
dopmbl reoxuMuyeckue Oapwepsl. [lepBuynbie
HaXOXJIeHUs Opeosibl pyaHbIX Tesl. BropuuHble
3JIEMEHTOB B JIMTOXUMHUYECKUE OPEOJIbl PACCESTHUS
pynax, PYIHBIX MECTOPOKIEHUM.
opeoJax, ['eoxuMuyecKkass CCTEMaTHKa PYIHBIX
U30TOIHBIE MecTopoxJeHuil. I'eoxumuyeckue
OTHOIIIEHHSI. OCHOBBI T€HE3UCa, TPOTHO3UPOBAHUS,
I'eoxumuyecka reOXMMUYECKHE METO/bl TOUCKOB U
51 30HAJIbHOCTb, 9KCIUTyaTallid MECTOPOXKICHUI.
reOXMMUYECKU ['eoxumMuyeckoe paiioHMpOBaHUE
e Gapbepsl. Poccun u reoxummueckoe
IlepBuuHbIe KapTUpOBaHUE.
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OpeOJIbl
PYAHBIX TEJl.
Bropuunsie
TOXHMHUYECKHE
OpeOJIbl
paccesiHus
PYAHBIX MECTO
POXKICHUI.
I'eoxumuuecka
S CHCTEMaTHhKa
PYAHBIX MECTO
POXKICHUI.
I'eoxummuecku
€ OCHOBHI
reHe3uca, mpor
HO3UPOBAHMS,
reOXMMHYECKH
€ METOBI
TIOMCKOB 1
IKCIUTyaTaluu
MECTOPOXKACHU
.
I'eoxumuuecko
e
palloHMpPOBaHU
e Poccun n
reOXMMHUIECKO
e
KapTUPOBAHUE.

4.1

[Ipuknannas
TeOXUMHUS.
I'eoxummyecku
€ aCIIeKTh
OXpaHbl
OKpY’KaroIen
Cpelibl.
Hoocdepa u
ouocdepa.
OcobeHHOCTH
TEXHOTeHHOM
MU PALIUY.
TexHoreHHsle
FeOXMMHUYECKHU
€ aHOMaJIlH,
TEXHOT€HHBIE
30HBI BBIIIEIAY
HWBaHUSA U
FCOXMMUYECKU

[TpukiagHasi reOXUMHUs.
['eoxrMuYecKre acreKThl OXpaHbl
okpyxatomieit cpeabl. Hoocdepa u

onocgepa. OCOOEHHOCTH TEXHOTCHHON
murparyu. TexHoreHHbie
reoXMMUYeCKre aHOMAJINH,
TEXHOT€HHBIE 30HBI BBIITIETAYMBAHUS U
reoxuMudeckre Oapbepsl. TeXHOreHHbIS
cucreMsbl. ['eoxummuueckuii
MOHHUTOPYHT.
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e Gapbepbl.
TexHoreHHsle
CHUCTEMBI.
['eoxummueckn
I MOHUTOPHHT .

3.2.2. IlpakTHYecKHe 3aHATHS, COJdepP KaHue H 00’beM B yacax

Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paszena (B yacax)
3.2.3. JIabopaTopHbIEe 3aHATHSA, CO/IePKaHNe U 00'beM B Yacax
Mounyie | Homep Tema Copnepxanue TpynoeMKocTb
pasnena (B yacax)
1 1.1 CocraBiieHue CocrapieHnue Ta0aIvL XUMAYECKUX 4
TaOJIUIL xapakTepucTuk CoJiHIa, MaJIbIX U
XUMHUYECKUX OOJIBIINX IJIAHET, XUMHYECKHX
XapaKTePUCTUK 3JIEMEHTOB aCTepOUJIOB, KOMET,
Counna, METEOPUTOB. | €OXMMMsI OCHOBHBIX
MaJibIX U obonouek 3eman u JIyHbI.
0O0JIbIINX
TIJIaHET,
XUMHYECKUX
3JIEMEHTOB
acTepOH/IOB,
KOMET,
METEOPHUTOB.
I'eoxumus
OCHOBHBIX
000JI04YeK
3emin u
JIyHbI
1.1 CocraBiieHue CocrapieHue TaOJIuI] 4
TaOJIUI pacripo pPacrpoCTPaHEHHOCTH JIEMEHTOB B
CTPaHEHHOCTHU IJIABHBIX TUTAX FTOPHBIX MOPO/.

3JIEMEHTOB B
TJIABHBIX TUIIAX
TOPHBIX MTOPO/I.
CooTHollleHue
CpeiHero
XUMHUYECKOI'O
cocTaBa
MarMaTU4YeCKH

X M 0CaJOYHBIX

CoOTHOILIEHHE CPEJHETO XMMUYECKOTO
COCTaBa MarMaTU4eCKUX U OCAJ0YHBIX
ropHbix nopoj. CpaBHeHue
MHUHEPAJIBHOIO COCTaBa MarMaTUYECKUX
Y OCaJJ0YHBIX TOPHbIX MTOPO/,.
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TOPHBIX TTOPO/I.
CpaBHeHue
MUHEPaJIbHOTO
cocTaBa
MarMaTu4ecKu
X U OCA/IOYHBIX
TOPHBIX MTOPO/I.

1.2

CocraBieHue
TaOJINIL
XUMHUYECKUX
XapaKTePUCTHK
CouHiia,
MaJbIX U
OOJIBILLIIX
TUIAHET,
XUMHUYECKUX
9JIEMEHTOB
aCTepOUJIOB,
KOMET,
METEOPUTOB.
I'eoxumus
OCHOBHBIX
000J10U€eK
3eMu u
JlyHbl.

CocraBJieHHe TaOIMI XUMHYECKUX
xapaktepucTik CoJTHIa, MaJIbIX 1
OOJIBIINX IJIAHET, XUMUYECKUX
9JIEMEHTOB aCTEPOUJIOB, KOMET,
MeTeopHUTOB. ['€0XUMUST OCHOBHBIX
obojiouek 3emu 1 JIyHbI.

1.2

CocrapieHue
TaOJIMI pacrpo
CTPaHEHHOCTHU

9JIEMEHTOB B
[VIABHBIX THIAX
TOPHBIX OPO/I.
CooTHolieHne

CpeHero
XAMHUYECKOTO

cocTaBa
MarMaTH4ecKu
X ¥ OCaJOYHBIX
TOPHBIX MOPO/I.

CpaBHeHue

MUHEPATbHOTO

cocTaBa
MarMaTH4ecKu
X ¥ OCaJOYHBIX
TOPHBIX MOPO/I.

CocraBieHue Tadmiy
PacnpoCTPaHEHHOCTH JIEMEHTOB B
[JIABHBIX TUIIAX TOPHBIX MTOPO/,.
CooTHollIEHHE CPEJHEr0 XMMUYECKOTO
COCTaBa MarMaTMYECKUX U OCaJOUHbIX
ropusix nopos. CpaBHeHue
MHUHEPAJIBHOIO COCTaBa MarMaTUYECKUX
Y OCaJIOYHBIX TOPHBIX MTOPO/I.

2.1

CpaBHenue
MUHEPATbHBIX
accolMaIuu,

CpaBHeHHEe MUHEPAJIbHBIX aCCOLMALIUM,
cllaraioiux MeraMopuiecKue ropHele
MOPO/IBI, COCTABJICHUE TAOJIHIIBI
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Claraionmx Me
TaMoppUUYECKU
€ TOpHbIe
HOpO/Ibl,
COCTaBJIEHUE
TaOJIUIIBI
Hauboee
TUITAYHBIX
npeacTaBuTesie
I MUHEPAJIOB M
eTamopguyeck
UX MOpO/I.
Cpennuii
XUMHUYECKUI
COCTaB
TJIABHBIX THIIOB
Metamopguyec
KHX TOPO/I.

HanOoJiee TUITMYHBIX MTPeCTaBUTENEN

MHUHEPAIOB METAMOP(PUIECKUX TTOPO/I.

Cpennuii XMMUYECKHUI COCTAB IIaBHBIX
TUIOB METAMOP(PUYECKUX TTOPOI.

2.1

I'eoxummuecka
a
K1accuuKanu
s 9JIEMEHTOB
3eMHOW KOPBI
o A.I.
[Tepenbmany.
DieMeHTHI 1
rpymibl, 1T
rpymsl, [T
IpyYIIIb,
KJIAPKU UX
KOHIIEHTpalluH,
MUTpalst
3JIeMEHTOB.

['eoxumuueckas kinaccupukanus
3JIEMEHTOB 36MHOU Kopsl 1o A.1.
[Tepenbmany. dnemenTsl 1 rpymisl, 11
rpymisl, I rpynrel, KJIapku ux
KOHLEHTPAllU1, MUT'PALUs] SJIEMEHTOB.

2.1

CocraBnenue
TaOHII
MUTpalyu
XUMHUYECKUX
9JIEMEHTOB B
rugpocdepe u
aTtmocdepe.
Kpyrosopor
BOJIbl HA
3emiie, ero
re0XMMHUYECKO
€ 3Ha4eHHue.
ITepenoc
BElIEeCTBA
BOJ/IHBIMU

CocraiieHue TabaML MUTPALUA
XMMHUYECKUX JIEMEHTOB B rujipocepe
u atmocgepe. KpyroBopot Boas! Ha
3emiie, ero reOXMMHUYECKOe 3HaUEHHUE.
IlepeHoc BeliecTBa BOJHBIMU
pacTtBopamu. BeIHOC MUHEpaTbHBIX
BEILIECTB B aTMocepy.

17




pacTBopamu.
BriHoC
MUHEPAJIbHBIX
BEIIIECTB B
atmocdepy.

3.1

CocrapiieHue
CXEMBI
MEPBUYHBIX
OpeoJioB
paccenBaHUs
XUMHYECKUX
3JIEMEHTOB U
BBbIJIEJIEHHE DJI€
MEHTOB-
VH/IIKATOPOB.

CocraBieHue cXeMbl TNEPBUYHBIX
Op€OJIOB paCcCCUBAHUSA XUMHNYECKHUX
9JIEMCHTOB U BBIICJICHUE 3JICMCHTOB-
WHIWKATOPOB.

3.1

CocrapieHne
CXEMBI
BTOPUYHBIX
OpeoJIOB U
IIOTOKOB
paccesiHus
XUMHYECKUX
3JIEMEHTOB, KO
JINYECTBEHHAS
OIICHKAa
PYJHBIX Tl

CocrapjieHHEe CXEMBI BTOPHUYHbIX
OpP€OJIOB U IOTOKOB pacCeAHUA
XUMHNYCCKHUX IJIEMCHTOB,
KOJIMYECTBEHHAA OLUCHKA PYJHbIX TEJI.

4.1

[TocTpoenue
o011ero
paspesa

TEXHOTI'€HHBIX

OTBAaJIOB,
aHaJIN3 T10
CJIOSIM
reOXUMHUYECKHI
X aCcCOLIMALIMM.

ITocTpoenue odiero paspesa
TEXHOT€HHBIX OTBAJIOB, aHAJIU3 IO
CJIOSIM FT€OXMMHMYECKHX aCCOLMAIIN.

4.1

Oo0mue
0COOEHHOCTH
TEXHOTeHHOM

murpanuu. Tex
HO(WILHOCTb U
Ipyrue
IoKa3aTeIu
TEXHOI'eHe3a.

O01Me 0COOEHHOCTH TEXHOTEHHON
murpaiun. TexHO(pUILHOCTb U APYIUe
[OKA3aTeIM TEXHOTEHE3A.

3.3. Conepmaﬂne MaTepuajJoB, BbIHOCHUMBIX HA CAMOCTOATECJIbHOEC U3YyU€HHUE
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Moayns | Homep | CopepxaHue MaTepuasios, Buapl caMocTosTebHON TpynoemMkocTh
pazgena BBIHOCMMOT'O Ha JIeATEeIbHOCTH (B yacax)
CaMOCTOSTEILHOE
U3y4YeHue
1 1.1 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH 2
KOCMHUYECKOI'O KOCMHYECKOI'O
pacrpocTpaHeHH S pacrpocTpaHeHH S
s1eMeHTOB. CoCcTaB U s1eMeHTOB. CoCcTaB U
CTpOeHUE 3eMJIN. CTpOeHUE 3eMJIN.
PacnipoctpaneHHOCTb PacnipoctpaneHHOCTD
XUMHMYECKUX JIEMEHTOB B | XMMHMYECKHX JIEMEHTOB B
o06os0ukax 3emin. Turel ob6osoukax 3emun. Tursl
METEOPUTOB, UX METEOPUTOB, UX
XUMWYECKUH U XUMWYECKUI U
MUHEPaJIbHBIA COCTaB. MUHEPaJIbHBIA COCTAB.
[Ipoucxoxnenue [Ipoucxoxnenue
METEOPHUTOB. METEOPHUTOB.
1.1 dakTopsl 1 0O1He dakTopsl 1 001IHe 4
XapaKTePUCTUKU MUTPALIMU | XapaKTEPUCTUKU MUTPALIUU
35leMeHTOB. OCHOBHOI 35leMeHTOB. OCHOBHOI
reOXMMHYECKHUI 3aKOH reoXuMHYeCKUi 3aKoH B.M.
B.M. I'onpaommuara. lNonpammvuara. Popmbl
dopmbl HAXOXKACHUS HAaXOXJICHUS XUMUUYECKUX
XAMHYECKUX JIEMEHTOB. anemeHTOB. [lapareHHsle u
[TaparenHsie u 3anpenieHHble acColUaluu
3arpelleHHble accolaluu  |3nemMeHToB. ['eoxumudeckas
9JIEMEHTOB. CHUCTEeMaTUKa SHJO0T€HHBIX
I'eoxumuueckas MECTOPOKICHUH.
CHCTEeMaTHKa SHJO0T€HHBIX
MECTOPOKICHUI.
1.2 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH 2
KOCMHUYECKOI'O KOCMHUYECKOI'O
pacrpocTpaHeHust pacrpocTpaHeHust
s5teMeHTOB. COoCTaB U s5tieMeHTOB. COoCTaB U
CTpOEHUE 3EMIIH. CTpOEHUE 3EMIIH.
PacnipoctpaneHHOCTD PacnipoctpaneHHOCTD
XUMHUYECKHUX JIEMEHTOB B | XMMHMYECKHX JIEMEHTOB B
ob6osoukax 3emun. Turisl ob6osoukax 3emun. Turisl
METEOPUTOB, UX METEOPUTOB, UX
XUMUYECKUH U XAUMUYECKUN U
MUHEpPaJIbHBIA COCTaB. MUHEpPaJIbHBIA COCTaB.
[Ipoucxoxnenue [Ipoucxoxnenue
METEOPUTOB. METEOPUTOB.
1.2 dakTopsl U 001IHe dakTopsl U o01IHe 4
XapaKTePUCTUKUA MUTPAIIMN | XapaKTEPUCTUKN MUTPALIN
s71eMeHTOB. OCHOBHOI s71eMeHTOB. OCHOBHOI
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reOXMMHUYECKUN 3aKOH
B.M. TI'onpammunra.
dopMbl HaXOKAEHUA
XUMHUYECKUX IJIEMEHTOB.
[Taparennsie u
3alpenieHHbIE aCCOLUALU

reoXuMMnYecKnil 3akoH B.M.
lNonppmvuara. @opmel
HaXOXJIeHUSI XUMHUYECKHUX
371eMeHTOB. [lapareHHsie u
3anpenieHHble acCoLUalu
9JIeMeHTOB. I eoxummueckas
CHCTEMATHKA SHIOT€HHBIX

3JIEMEHTOB.
['eoxummnueckas MECTOPOKIACHUH.
cUCTEMaTHKa SHAOT€HHBIX
MECTOPOKACHU.

2.1 DHepreTuyecKkre DHepreTuyecKkue
XapaKTEePUCTUKU UOHOB, XapaKTEePUCTUKU UOHOB,
aTOMOB U KPUCTAJUIOB. aTOMOB U KPUCTAJUIOB.
CoGoanbie paaukaibl. Ok | CBoOoaHble pagukansl. OKu

WCIIUTEIbHO- CJIUTEJIbHO-
BOCCTAaHOBUTEJIbHBIE BOCCTAHOBUTEJIbHBIE
MPONECCHl. 3aKOHBI MPONECCHI. 3aKOHBI
TEPMOJUHAMUKHU. TEPMOJUHAMUKHU.
DKcrepUuMeHTAIbHAS DKcrepUuMeHTAIbHAS
reoxumusi. Izyuenue reoxumusi. MIzyuenue
MUHEpaJIbHBIX PABHOBECUI | MUHEpAIbHBIX PABHOBECH
Y KUHETUKH TTPUPOTHBIX Y KUHETUKH TTPUPOTHBIX
MPOLIECCOB. MIPOLIECCOB.

2.1 dusnueckue OCHOBBI dusnyeckue OCHOBBI
M30TOIHOI0 aHaJIn3a. M30TOIHOI0 aHaJIn3a.
Pa3nuuns U30TOMHBIX Paznuuns M30TOMHBIX

OTHOILUEHUI B 36MHOU KOpE | OTHOLIEHUI B 3eMHOW KOpe
u mantuu. Uatepnperaius | u mantun. MaTepnperanms
reOXPOHOJIOTMYECKUX reOXPOHOJIOTMYECKUX

naHHbIX. OLeHKa naHHbIX. OLEHKa CKopocTen
CKOPOCTEH reoJIOTHYECKUX | re0JIOTHYeCKUX MPOIIeCCOB.
nipoueccoB. ['eoxumus ['eoxumusi U30TOMOB JIETKUX
M30TOIOB JIETKUX 3JIEMEHTOB (KUCJIOpO/a,
3JIEMEHTOB (KUCIOpo/a, BOJIOPOJIA, CEpPbl, yIIIepoaa,
BOJIOPO/1a, CEpbI, YIIIepoAa, a30Ta: MPUHIUIIBI
a30Ta: IPUHIUIIBI ornpeneneHus u popmyna
onpezesieHus u popmyJia pacueta). 3HaueHue
pacuera). 3HaueHue M30TOIHOIO COCTaBa sl
M30TOIMHOIO COCTaBa sl pellleHrs] TEOXUMUYECKUX
pelleHns] TEOXUMUUYECKUX 3ajad.
3ajad.
2.1 XuMuyeckas XuMuyeckas
XapakTepucTHka reocep. | xapaktepucTuka reocdep.
['eoxumuueckas I'eoxumuueckas
KyaccuguKanus KJIacCU(PUKAIMS OCAI0OUHBIX

0CaJIOYHBIX 0OPA30BAHUIA.
OCHOBHBIE YepTHI

o6pazoBanuii. OCHOBHBIE
YepThl MPOIIECCOB
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MIPOLIECCOB raJIOreHe3a.
Baxmueiiiue MuHepasibl
3BanopuToB. [luareHes u
(puzuKo-xuMHueckue
peakuuu,
COITPOBOK/AAIOIIUE STOT

rajiorenesa. BaxHeiime
MHHEPAJIBl BAIOPUTOB.
HuareHes u (pU3UKO-
XUMUYCCKUEC pCaKInu,
COMPOBOXKJAIOIIHE ITOT
niporiecc. O6pazoBanue

npouiecc. O6pa3oBanue KOHKPELIHI.
KOHKPELUA.
3.1 Cucremaruka Cucremaruka 10
MarMaTUYECKUX MOPOJ C MarMaTUYeCKUX MOPOJ, C
reOXMMUYECKUX MO3ULUNA. | FeOXMMMUYECKHMX MO3MLIUI.
[lone3Hble ucKkonaemsle, [lone3Hele ucKkonaemsle,
CBSI3aHHBIE C CBSI3aHHbIE C MAaTrMaTU3MOM.
MarMaTU3MOM. ['eoxummnueckue
['eoxummyeckue 0COOEHHOCTH M
0COOEHHOCTH U METaJIJIOTEHUYECKast
MeTaJUIoreHuYecKas crieaIn3anus
CrenuaIn3anus WHTPY3UBHBIX KOMILIEKCOB
VHTPY3UBHBIX KOMIUIEKCOB 3abaiikabs.
3abaiikasbs.
3.1 I'eoxumus pyaHbIX I'eoxumus pyaHbIx 12
MeCTOpOXJeHUN. PaKTOphl | MECTOPOXKAEHUNA. PaKTOPHI
PErMOHaIbHO- PErMOHaIbHO-
reOXUMHYECKON reOXUMHYECKON
middepenimanuuu. Tpyasl | auddepentmanuu. Tpyasl
C.C. CmupHoBa, I0.A. C.C. CmupHoBa, I0.A.
Brwmbuna, B.B. Isanosa u | Bunnouna, B.B. MIBanoBa u
ap. MertasioreHuyeckue ap. MertaioreHuyeckue
MPOBHHINH, PyJHbIE [IPOBUHIIMHU, Py[IHBIE MO5ICA.
nosca. ['eoxummnyeckoe ['eoxumuyeckoe
cBOeoOpasue pyaHbIX cBOeOOpasue pyaHbIX
parioHOB 3a0aiiKaibsl. parioHOB 3a0aiiKabsl.
4.1 I'eoxrMuyeckue aceKThl I'eoxuMuyeckue aceKThl 8
OXpPaHbl OKpY:KaloIien OXpPaHbl OKpY:KaloIien
cpenbl. TexHOreHHbIe cpenbl. TexHOreHHble
CHCTEMBI. DHEpreTuKa CHCTEMBI. DHEpreTrka
TeXHOreHe3a 1 npoodsiema TeXHOreHe3a 1 npoodsiema
M3MEHEHMS KJIMMAaTa. M3MEHEHM S KJIMMAaTa.
3arpsi3HeHUe Cpejibl 1 3arpsi3HeHUe Cpejibl 1
3/10pPOBbE YEJIOBEKA. 3/10pOBbE YEJIOBEKA.
Knaccudpukanus Knaccudpukanus
TEXHOT'€HHBIX TEXHOT€HHBIX JIaHIIa(TOB.
Ja”amadToB.
4.1 KommuiekcHoe KommuiekcHoe 8

HCIIOJIb30BAHUE ChIPbA,
npo6neMa OTXOIOB.
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TexHoreHHsle
reOXMMHUYECKHE aHOMAIUU
Ha npumepe 3abafikabs.
Jlanqadptel paitoHOB
100bIuM U TiepepaboTKu
TOJIE3HBIX UCKOMAEMBIX.

TexHoreHHsle
reOXMMHUYECKHE aHOMAIUU
Ha npumepe 3abafikabs.
Jlanqmadptel paitoHOB
100bIYM U TiepepaboTKu
TOJIE3HBIX UCKOMAEMBIX.

4. ®oH1 OLIEHOYHBIX CPE/ICTB /ISl IPOBe/IeHUs TEKYIeH 1 MPOMeKyTOYHOM
aTTecTaniu 00yJarIuXCcs M0 U CIUILINHE

(I)OH,I[ OLICHOYHBIX CPEACTB TEKYLIETO KOHTPOJIA U HpOMC)I(YTOQHOﬁ aTrecraiyuy 110 uToramM
OCBOCHUSA NJUCHUIIIMHBI ITPEACTABJICH B IPHUJIOKCHUM.

POH[I OLIEHOYHBIX CPEICTB

5. Yue6HO-MeTOAMUECKO€e H MH( OpMAINIOHHOE 00ecneuyeHne JHCIUIIHHbI
5.1. OcHoBHas IMTEpaTypa
5.1.1. IleuaTHbie U3aHNA

1. 1. Anekceenko B.A. l'eoxumuueckue MeTOAbl NOUCKOB MECTOPOXKIEHUM IOJIE3HBIX
uckomaemsix.- M.: Jloroc, 2005.- 354 c. 2. Haymog, I'.B. I'eoxumus 6uocgepst .- M. : Akagemusi,
2010. — 384 c. 3. IOprencon I'.A. T'eoxumus nanmmadra.- Yura: 3a6l TIY, 2005.- 151 c.

5.1.2. U3panua n3 DBC

5.2. JlonoHUTeEJIbHASI JJUTEpaTypa
5.2.1. IleuaTHble N3aHNA

1. 1. beyc A.A. I'eoxumusa nurocpepel. — M.: Hegpa, 1972. 2. beyc A.A., I'puropsan C.B.
I'eoxumuyeckne MeToIpl MOMCKOB U Pa3BEAKM MECTOPOKACHUI TBEPBIX MOJIE3HbIX UCKOMAEMBIX.
— M.: Henpa, 1975. 3. bopoaun JI.C. I'eoxumus riaBHBIX CEpul U3BEPKEHHBIX Nopond. — M.:
Henpa, 1981. 4. Bunorpanos A.Il. Beenenue B reoxumuio okeana. — M.: Hayka, 1967. 5. lIBaHoB
A.A. TeoxuMusi paccessHHBIX JEMEHTOB B TMIPOTEPMasibHBIX MecTopoxaeHusax. — M.: Hexpa,
1966. 6. OcnoBsl rugporeosnorun. ['maporeoxumus. — Hoocubupcek: Hayka, 1982. 7. Caet 10.E.,
Pesnu b.A., fluun E.I1. u ap. I'eoxumus okpyxatomen cpensl. — M.: Henpa, 1990. 8. CripaBounuk
no reoxumuu (I".B. BoiitkeBuy, A.B. Kokun, A.E. Mupomnukos, B.I'. TIpoxopos). — M.: Henpa,
1990. 9. Taycon JI.B. I'eoxumMuuecKre TUIIBI ¥ IOTEHIMAIbHAS PYJOHOCHOCTh IPAHUTOUIOB. — M.:
Hayka, 1977. 10. Teiinop P.Ix. [IpoucxoxaeHne XumMu4eckux 31eMeHToB. — M.: Mup, 1975.

5.2.2. N3nanuga n3 DbC
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5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE€ 1 MOUCKOBbIE€ CHCTEMbI

HazBanue

Ccruika

DJIeKTPOHHAS OuOIMoTeEYHAS cHUCTEMA
n3garebcTBa «JIaHb»

https://e.lanbook.com/

DK TPOHHAS OnbIMoTeuHast crcTemMa
«IOpaiiT»

https://biblio-online.ru/

DNeKTPOHHAS OubMoTeyHast cucremMa
«Tpoutikui moct»

http://www.trmost.com/tm-main.shtml?lib

MHuoronpoduibHbIi 00pa30BaTEIbHBIN Pecypc
«KoHCyJIbTaHT CTyJeHTa»

http://www.studmedlib.ru/

caut "["opHas sHIMKIOTIE A"

http://www.mining-enc.ru/rubrics/gornoe-delo/

6. [lepeyeHsb MPOrpaMMHOT0 00ecneYeHusI

[TporpammHoe obecnieuenne odmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

"MeralIpo".

[TporpammHOe oGecriedeHne CrenuaaTbHOrO Ha3HAYCHUSI:

1) Autodesk AutoCad 2015
2) Corel Draw
3) Foxit Reader
4) Google Chrome

5) Google ITnanera 3emis

7. MaTepuajibHO-TeXHHYECKOEe 00ecnevyeHne U CIUNINHBI

HaumenoBanue HOMCIIIGHI/Iﬁ IJIA IIPOBEACHU A
y4eOHBbIX 3aHATHA U I CaMOCTOSTEbHON
padoThl 00YYAOIIUXCS

OcCHAaIIIEHHOCTh CHEUAIbHBIX [TOMEIEHUN U
MIOMEIIEHUH JITSI CAMOCTOSITEJTbHOM PadOThI

V4yeOHble ayAUTOpUM JJIsL  TIPOBEICHUS
3aHATUM JIEKLIMOHHOTO TUIIA

VyeOHble  ayAUTOPUM  JUJIL  TIPOBEICHUS
Ja00paTOPHBIX 3aHATHHA

VueOHble ayauTOpuM AjIsl MPOMEKYTOYHON
aTTecTaluu

CocraB 000pyIOBaHU s M TEXHIUECKHUX CPEJICTB
oOy4yeHHMs1 yKazaH B Hacropre ayIuTOpUH,
3aKpEIJICHHOW paclMCaHueM Mo (paKkyIbTETy
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Vuebnble aymuropun g npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
TPYIIIOBBIX U MHIVBUIYAJIbHBIX KOHCYJIbTAIIMK | OOy4eHHsl yKa3zaH B TaclopTe ayIuTOpPUH,
3aKPEIJIEHHON PaCIIMCaHUEM M0 Kaenpe

V4eOHble ayTUTOPUM IS TEKYIIEH aTTeCTaluu

8. MeTOJII/IquKI/Ie PE€KOMEHIAIIUA IO OPraHn3allui U3YyYeHUA QU CIHUIIIINHbI

OCHOBHBIM HCTOYHHMKOM TEOPETUYECKOrO MaTepuaia IO AUCUMILUIMHE BBICTYNAIOT JIEKLUH,
HOCEIEHUE KOTOPbIX SBJISIETCS 00513aTeIbHOM COCTABIISIOIIEHN YCIEITHOTO OCBOSHU S AUCLIUTUIMHBL.
st 3(ppeKTUBHOTO OCBOEHMSI MaTepuasia AUCIMIUIMHBI HEOOXOIUMBIM SIBJISIETCSI BHIITOJTHEHHE
CIIeIYIOIIUX TPeOOBAHMIA:

-00s13aTeIbHOE TOCEIIeHNe BCEX JIEKIMOHHBIX W TMPAKTUYECKHUX 3aHSTHH, CHOCOOCTBYIOIIEe
CHCTEMHOMY OBJIAJICHUIO MaTepHUajIoOM Kypca;

- BCE BOITPOCHI COOTBETCTBYIOIIMX Pa3/IeioB M TEM IO TUCHUILIMHE HEOOX0IUMO (PUKCHpOBaTh (Ha
JOOBIX HOCUTENSIX UH(OPMALIUH);

- 00s3aTeNbHOE BBHIMOJIHEHUE JIOMAIIHUX 33JaHUi SIBJISETCS BaKHEWIIMM TpeOOBaHUEM U
ycnoBreM (pOpMUPOBaHUS HEJOCTHOTO M CUCTEMHOTO 3HaHHUSI 10 AUCLIUIUIMHE;

- 00513aTeIbHOCTD JITYHOW aKTUBHOCTH KaXJOTO CTY/IEHTA Ha BCEX 3aHSTHUSX IO AUCIUIUINHE;

- B CJIydasiX HEsCHOCTH KaKMX-JMOO BOIIPOCOB, OOCYKJAeMbIX Ha 3aHSTHUSIX, HEOOXOAMMO 3a]aTh
COOTBETCTBYIOLIME BOIPOCH IIPENOJABATEIO0, @ HE OCTABJIATh UX HETIOHATHIMU;

- B ClyYasXx IPOIYCKOB 3aHATHIA MO YBaKUTEJbHbIM NPUYMHAM CTyJEHTaM MpeAoCTaBIIseTCs
IIPaBO MOATOTOBKM M IPEJICTAaBJIEHUS 33aHUI U OTBETOB HAa BONPOCHI M3YUYEHHOIO Marepuaa, ¢
pacyeToM Ha MOMOIIIb MPEeNoiaBaTess B €0 yCBOCHUM;

- B CJIydasiX MPOMYCKOB 0e3 YBaXUTEIbHOW MPUYMHBI CTY/IEHT O0sI3aH CAMOCTOSITEIbHO MU3yUYHUTh
COOTBETCTBYIOIIMI MaTepual;

- HEOOXOAMMBIM YCJIOBUEM SIBJISIETCSI CAMOCTOSITENIbHOCTh M WHHIIMATUBHOCTb CTYJEHTOB MpHU
KOHTposie HaOopa OaJulOB MO JUCLUUIUIMHE IJI1 YCHEUIHOTO IPOXOXKIEHUS! IMPOMEXYTOYHOM
aTTecTalluy.

[Mopsiiok opranu3aimy caMoCTOSATETbHON padOThI CTYAEHTOB

CamocTosiTenpHast padoTa CTyIEHTOB MPeIoJiaraer:

- CaMOCTOSITEJIbHBII TIOMCK, OOpa®OTKy (aHanu3, CHHTE3, OOOOLIeHHMe M CHCTeMaTH3alvIo),
a/IanTanuio HeoOXOAMMOW IO TMCIUIUTNHE MH(POPMALIUH;

- BBIIIOJTHEHHE 33/1aHUI /17151 CAMOCTOSTENILHON padoTBhI;

- U3y4YeHHE U YCBOEHHE TEOPETUUECKOro MaTepuasa, MpeiCTaBIEHHOIO Ha JIEKIIMOHHBIX 3aHATUSAX
Y B COOTBETCTBYIOIMX JIMTEPATYPHBIX UICTOYHMKAX (PEKOMEHJyeMasi OCHOBHAsI U IONIOJHUTEIbHAS
JuTeparypa);

- CAMOCTOSITEJIbHOE U3Y4YEeHHE OTAEJIbHBIX BOIIPOCOB Kypca;

- MOArOTOBKA K MPAaKTUYECKUM M CEMUHAPCKUM 3aHSTHSIM, B COOTBETCTBUM C PEKOMEHAALMUSAIMU
npenojaBaTess (BBIIOJHEHWE KOHKPETHBIX 33/1aHM, COOTBETCTBYIOLIME OPraHU3allMOHHbIE
JEUCTBUS U T.1.).

Kaxk npaBuiio, opranuzanysi CaMOCTOSITEIbHOM pabOThI MPEAIoIaraer:

- IOCTAHOBKY 1IeJIN;

- COCTaBJIEHUE COOTBETCTBYIOLIETO IJIaHa;

- TIOHCK, 00padOTKY MH(pOPMAIHH;

- IPe/ICTaBJIEHUE PE3yJIbTaTOB paOOTHI.

Meroanyecke peKOMEeHJalluy Mpy MOATOTOBKE K MPAKTUUYECKUM 3aHATHAM

J1s1 noBbieHus 3 PEKTUBHOCTH MPOBEAECHUS NPAKTUUECKUX 3aHATHI HEOOXOAMMO YUUTHIBAThH
BCE PEKOMEHJAIMU 10 MOArOTOBKE K HUM, KOTOpBIE JAlOTCs MpEenoAaBareieM B Hayauie KaxIoro
MozyJis (popMyJIHPYIOTCS COOTBETCTBYIOIIME 33/1aHUS, TPOOJEMHO-OPMEHTUPOBAHHbBIE BOIIPOCHI,
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MPEICTaBIAIOTCA PEKOMEHJAIMM 0 METOJAWKE OpraHu3alid pa3iMyHbIX (opM MpoBeIeHUS
3aHITMA W T.J1.). OnpeneneHabie (GOpMBI W METOAbl pabOTHl HAa 3aHATUAX TPeOYIOT
NpeJBapUTEIbHON CaMOCTOSATENbHOW IMOATOTOBKM CTYIEHTOB (HApUMep, BHYTPUTPYIIIOBAas W
MEXTPYIIOBasi IUCKYCCUU, TMOATOTOBKA WTOTOBOIO CEMECTPOBOrO MpoeKkTa W T.1.). Iloaromy
HEoOX0IUMO (PUKCUPOBATh BCE pEKOMEHIAINY TIperojaBaTesis o MOArOTOBKE K 3aHATHIM.

It 3(peKTUBHOTO OCBOEHHsI MaTepuajia TUCIUIUIMHBL B XO/€ MPAKTUYECKUX 3aHATHI
HEOOXO/IMMO BBITIOJIHEHUE CIIeYIOIINX TPeOOBAHUIA:

- YEeTKO TIOHMMAThb IeJId TMPEACTOSIMX 3aHATUNA  (MpeABaputTebHO  (hOPMYIUPYIOTCS
nperoaaBaTesnem):

- BJIQJIETh HABBIKAMHM TIOUCKA, OOPaOOTKH, aITaNTAlli! U MTPEe3eHTAIIMM HEOOXOIMMOro MaTepHralia;

- yMeTb 4eTko (OpMyIUpOBaTh M OTCTaMBaThb COOCTBEHHBIM B3IJISII HAa paccMaTpUBaeMble
poOJIEeMHBIE BOIIPOCHI, KOTOPBIA HEOOXOIUMO TIOJKPETUIATh a[ICKBATHOW apryMeHTaIueH;

- YMETb BBIAEATh U (POPMYJIMPOBATH MPOTUBOPEYUHUS IO PACCMATPUBAEMBIM IpoOIeMaM, MOHUMAS
HUX UCTOYHHUKU;

- BJIQJIETh HABBIKAMM ITyOJIMYHOTO BBICTYIUIEHHUSI (JIOTMYHO, SICHO M JIAKOHWYHO W3JIaraTb CBOU
MBICJIM; aJ€KBaTHO OIIEHMBATh BOCHPUSTHE U TMOHUMAaHHWE CIyIIaTeJssMU TMPEeJCTaBIsIeMOro
MaTepuasia; OTBeYaTh Ha 3aJlaBaeMble BOMPOCHI; MPUBOAUTH alleKBaTHblE M YOeouTesIbHbIe
apryMeHThI B 3aIlIUTy CBOEU MO3UIIUH U T.11.);

- YMETb KPUTHUYECKU OIICHMBATh COOCTBEHHbIE 3HAHUS, YMEHHUS] M HABBIKM B JUHAMUKE B
CPaBHEHMM C TAKOBBIMU Yy JIPYTHX, C LEJIbI0 PACKPHITUS JOMOJHUTEILHBIX BO3MOKHOCTEN X
pa3BUTHS;

- TIPY TIOJITOTOBKE K 3aHATUSAM 00s13aTeIbHO U3YUUTh PEKOMEHIyeMYIO JINTePaTypy;

- OLICHUTH PA3JIMYHbIe TOUKU 3peHUs1 Ha MPOOJIeMHbIE BOMPOCHl HECKOJIBKUX MCCIIEAOBaTENEH, a He
OTPaHMYMBATHLCS PACCMOTPEHUEM TTO3UIIMU OJTHOTO aBTOPA;

- npu (GOpMYyTUPOBKE COOCTBEHHON TOYKUA 3pEeHUs] NpPeAyCMOTpeTh YOeTuTeNIbHYI0 ee
apryMeHTaIuio 1 BO3MOXHOCTh BOSHUKHOBEHUsI CITIOPHBIX CUTYalIW;

- BHaJeThb HaBbIKaMKU pPa0OTHl B KoOMaHjAe (TMpU BHINOJIHEHUHM OINPEEIeHHBIX 3aJaHuM,
TIperoiaraimyx padoTy B MUKPOTPYIIIAaX, TP MPOBEJACHUH POJIEBBIX UTP, TUCKYCCHI U T.]1.).
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Pazpaboturk/rpynma pa3paboTIYMKOB:
Enena EprenbeBHa bapaOamesa

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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