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1. Ileaan ocBOEHMSI AN CUMIIJIMHbI

HeasiMu OCBOCHMS AMCUUIUIMHBI SBISETCA: O3HAKOMJICHHE CTYAEHTOB C OCHOBHBIMH
JOCTH>KEHUSIMH U COBPEMEHHBIMU HAIPaBJICHUSIMU UCCIIE0BAaHUM B TEOXUMUH.

3agayamMM JUCHUIUIMHBI SIBJSIFOTCS OCBOCHHE METOAMYECKUX NPUEMOB HCCIIEIOBAHMS
TOPHBIX MOPOA M pyJ, HCIHOJIB30BAHUSA OSTHX NPUEMOB NPU H3YYEHUH U PEKOHCTPYKIHH
IPUPOHBIX POIECCOB, MPOTHO3UPOBAHUH, TIOMCKAX U PA3BEAKE MOJIE3HBIX HCKOMAEMBbIX.

Peanuzanus mnepedyucineHHbIX 3a7ad  JAHHOW JUCHUIUIMHBI IO3BOJHUT  CTYAEHTaM
npuoOpecTd 3HaHUS O TEOPETUYECKMX OCHOBaX W MPAKTUYECKOM NPUMEHEHMHM 3HAaHUH O
pacrpeiesieHu (KOHLIEHTPAIMK U PacCcesHUM) U MpolieccaX MUTPALUU XUMHUYECKUX 3JIEMEHTOB
B 3eMHOH Kope M 3emsie B 1LeJIOM, 00 OCHOBaxX IMpPHKJIAAHON TE€OXMMHUU NpPU TOUCKaX

MeCTOpO}K,I[eHI/II\/'I IOJIE3HBIX  HMCKOIIAa€MBIX,

HCCICIOBAaHUAX.

JIATO-,

THAPO- W

9KOJIOTO-TCOXUMHNYECCKHNX

BaxxHBIM pe3ynbTaToM M3Y4EeHHS TUCHUILTAHBI «O0IIas reOXuMus» sSBIseTcs 0000IeHne
U Pa3BUTHE TEOPETUYECKUX 3HAHUHN O XUMHUYECKOM COCTaBe 3eMJIH, 00 HCTOPHH aTOMOB 3€MHOTO
BEII[ECTBA, 3aKOHAX MX KOHIICHTPAIIUU U PACCESTHUSI.

2. MecTto nucuumiuHbl B cTpykrype OOII

JlucnunnuHa

«O0mass TeoXuMHUI»

OTHOCUTCA K o00sg3aTeapHOM 4actu bioka 1

«Iuctmmumasl  (Moxynu)» (b1.0.14) yueOGHOro miuana oOpa3oBaTeIbHON MPOTPaMMBI IO
crnenuanbHoctd 21.05.02 «IIpuknagnas reonorus» crneuuanusanuu «lloucku u pasBenka
MOJI3EMHBIX BOJ] U HHKEHEPHO-TEOJIOTUYECKIE U3BICKAHUS.

Jnsg  wm3ydeHHss JIHCUUILUIMHBI

He00XO0IUMBI

«BXOJHBIEY

3HaHUd MW KOMIICTCHIIUU,

c(OpMUPOBAHHBIE y CTYJIEHTOB B PE3yJbTAaTe€ OCBOCHUS IUCIUIUIMH «XUMHUN», «(DUZHKAN,
«oOwIast TeoJIoTUs», «KPUCTAIIOrpadus U MHHEPATOTHS», «IUTOJOTHS», «IIeTporpadus» u

JPyTHX
HAIpaBJICHHOCTD.

C€CTCCTBEHHOHAYYHBIX JUCHUILNIMH W HMECT TCOPCTUUCCKYI0O MW IMPHUKIATHYIO

3HaHUs, MOTYyYEHHBIC TTPH W3YYEHUHN TUCIUIUTAHBI «O0IIast TeOXUMUS», HEOOXOIUMBI IS
MOCJIEIYIOIETO0 OCBOCHMS TUCHUIUINH «OleHKa 3arps3HeHUsl MOJA3EMHBIX BOJ», «OCHOBBI

yU4eHUus O

ITOJIE3HBIX

HUCKOITIa€MBbIX)»,

«"'uAPOTre0’KONOTUSIY,

«OcHOBEI MOHUTOPHHTA

Te0JIOTUYECKON Cpeabl», AJs YCIENIHOM MOArOTOBKM K MTOTOBOM aTTECTAllMM M SBISIIOTCS
0000IIarOIIMMU JJI PsAa JUCIUIUTHH, TpeaycMoTpeHHBIX OOII.
Ocoboe BHHMaHHe B Kypce «OOmias reoxumus» yuaessiercs (popMHUpPOBAHUIO 3HAHUN O

XMMHYECKOM COCTaBe 3eMIIH,

KOHIICHTPAIUX U paCCCAHUS.

3. Pe3yabTaThl 00y4eHHs 10 JUCHHUIINHE

00 HUCTOPUKU aTOMOB 3€MHOI'0 BCIICCTBA,

3aKOHax HX

Koa n Kon n HaumMeHoBaHNe HHIHKATOPA

HAaMMeHOBaHUe (MHAMKATOPOB) JOCTHKEHHSI Pe3yabTaThbl 00yueHust

KOMIIETEHITN U KOMIIETEHIIN T
OIIK-3. 1.1_B.OIIK-3. 3HaTh: 0COOEHHOCTH XUMHUYECKOTO
Crniocoben Nmeet pencrapiieHne 06 OCHOBHBIX COCTaBa Te0JIOTHIECKUX 0OBEKTOB
MIPUMECHSTh TMOJIOKEHUSAX ECTECTBCHHBIX HAYK U (mopogn, pya, MUHEPAJIOB,
OCHOBHBIC HAyYHBIX TEOPUU NIPU NPOBEJACHUN HAYYHO- | TIOJ3EMHBIX BOJI U JIp.), OCHOBHBIC
MIOJIOXKCHUS HCCIIEIOBATENBCKUAX PA0OT 110 M3YYCHHUIO U | 3aKOHOMEPHOCTH MHTPAIN
(yHIaMEHTABHBIX | BOCIIPOM3BOJCTBY MUHEPAILHO-CHIPEBON | XMUMHYECKHX DJIEMEHTOB B

€CTECTBCHHBIX HAaYK
Y Hay4YHBIX TE€OpUU
TIPH [TPOBECHIUH
HAY4YHO-
UCCIICJIOBATEIbCKIX
paboT 1Mo U3yUCHHUIO
Y BOCIIPOU3BOJICTBY
MUHEPaIbHO-
CHIPBEBOM Oa3bI.

0a3bl.

1.2_B.OIIK-3.

Hcnonb3yeT OCHOBHBIE TTOJIOKEHUS
€CTECTBCHHBIX HAYK U HAYYHBIX TCOPHH TPU
MPOBEJICHUH HAYYHO-UCCIIEA0BATEIbCKIX
pabor.

1.3_B.OIIK-3.

HaxoauT Bo3MOXHOCTh HCIIONTb30BaHUS
OCHOBHBIX TTOJIOKEHHI €CTECTBEHHBIX HAYK

TUTIOTCHHBIX U TUIIEPTrEeHHBIX
ICOJIOTHYECKUX Mpolieccax,
MIPHHLIMIIBI H OCHOBHBIC TTOJOKCHHS
[IOMCKOBOM T€OXUMHH.

YMeTh: paznudaTh pa3IUIHbIC TUIIBI
MPUPOIHBIX ¥ TEXHOTCHHBIX
FCOXUMHUYECKUX 0apbepoB, BECTH
00paboTKy aHATUTHYECKOTO
MaTepuaja 1 BIJICIATh B HEM




Y HAYYHBIX TEOPHUH MPHU MPOBEICHUN
HAy4YHO-UCCIICJIOBATEIBCKUX PadoT.

3HAa4YEHUS], COOTBETCTBYIOIIHE
«TEOXUMHUYECKOMY» (POHYY,
«TCOXUMHUYECKON aHOMAaJIHM,
MIPUMEHSATh TEOXUMUYECKHE 3HAHUS
TIPH OIICHKE MUHEPAIHLHO-CHIPHEBOM
0assl.

Baangers: npuémamu 00paboTKH
OOJBIINX MAaCCUBOB aHATTUTUYECKOM
WH(POPMAITUH, UHTEPIIPETAIIH
MOTyYEHHBIX PE3yIbTATOB,
MOJIEJTMPOBAHUEM T€OXUMUIECKIX
yCIIOBUH (popMHUpOBaHHS
MECTOPOXKICHUH.

OIIK-13.
Crioco0OeH n3ydaThb
Y aHAJIM3UPOBATh
BEILLECTBEHHBII
COCTaB TOPHBIX
OO ¥ Pyl U
T€0JIOTOTIPOMBIIII-
JICHHBIE U
TCHETHYECKUE THUITBI
MECTOPOKIACHUI
TIOJIE3HBIX
MCKOTIAeMBbIX TIPH
pelieHny 3a1a4 1o
parroHaIbEHOMY U
KOMIUIEKCHOMY
OCBOEHHIO
MUHEPaIbHO-
CHIPBEBOM Oa3bI.

1.1_B.OIIK-13.

O0nagaer COBpEeMEHHBIMU METOIaMU U
anmnapaTHBIMU CPEACTBAMU aHAIN3a
BEIIECTBEHHOTO COCTaBa TOPHBIX MOPOI,
KJIACCU(UKAIISIX TeHETHIECKUX THITOB
MECTOPOXKACHUH MONE3HBIX UCKOMAEMBIX.
1.2_B.OIIK-13.

M3y4daeT u aHaNM3UPYET BEIlIE€CTBEHHbBIN
COCTaB T'OPHBIX MOPOJI, UCTIOIB3YET
KJIACCU(PUKAIUIO TCHETHICCKUX TUITOB
MECTOPOXKACHUN TOJIE3HBIX HCKOMAEMBIX
MIPH PEIICHUH 3a/1a4 110 PAIlHOHATBHOMY U
KOMILIEKCHOMY OCBOEHHIO MUHEPAILHO-
CBIPHEBOM Oa3bI.

1.3_B.OIIK-13.

OO0nagaer HaBBIKAMH BEHITIONTHCHUS aHAITN3a
BEILIECTBEHHOI'O COCTaBa T'OPHBIX MOPO/I,
WICTIONTE30BaHUS KiTacCU(UKAITUi
TEHETUYECKUX TUIIOB MECTOPOXKICHUN
TMOJIE3HBIX MCKOMAEMBIX MPHU PELICHUU 3a7a4
10 PaIIOHATBHOMY U KOMITJIEKCHOMY
OCBOEHHUIO MHHEPAJIbHO-CHIPHEBOH 0a3bl

3HaTh: 3aKOHBI KOHIICHTPAITUN 1
paccesHUS XUMHYECKUX 3JICMEHTOB
B TCOXMMHYECKUX CUCTEMAX,
MeXaHH3MBI MaccoTepeHoca B
MUTpAIIH U B TIpOIeccax
PyooOpa3oBaHus, THUITKI
TEOXUMHUIECKHX OapbepoB

Ymeth: Pa3zouparscs B
AHAIUTUYCCKUX METO/Iax
TCOXUMHUYECKUX UCCIICIOBAHUN U
TEOXMMHYECKUX METO/IaX ITOMCKOB
MECTOPOXKIEHUHN TTOJIE3HBIX
UCKOTIaCMBIX.

Baagers: HaBslkamu OLeHKH
TEOXUMHUYECKUX JAaHHBIX JUIS [een
PaIMOHAIBHOTO U KOMILIEKCHOTO
OCBOCHUSI MUHEPAJIbHO-CHIPhEBOM
0as3sl.

4. CTpyKTYpa M coepKaHue TUCHHUILINHBI

OOmast TpyL0eMKOCTh TUCLMIUIMHBI COCTaBIAET 4 3aueTHBIX E€IMHUIIBL: OOLIMi 00BeM
yacoB — 144 vaca; u3 HuX 44 — ayIMTOpHBIE 3aHATHA, 64 — caMocTOsITeIbHAs padOTa CTy/IEHTA.

Buanbl yueGHoli padoThI, ®opMBI TeKyLIEr0
= BKJIIOYAsl CAMOCTOATEJILHYIO KOHTPOJISt
E- padoTy CTY/ICHTOB U ycneBaeMOCTH (1o
e g TPYAOEMKOCTh (B 4acax) Hedenam
Ne 2 5] JlabopaTtopHbie cemecmpa)
Paszjien nucuunIMHbI s o
n/n 5 = = 3aHATUL
© 5 5 U3 Hux ®opmbl
5 2 | OO6mas KCP .
o npakTuyec- NPOMEsKYTOYHOI
== = |Tpymoem-
KOCTE Kas aTTecTanum (no
MOJrOTOBKA cemecmpam)
1 Paznen 1. Beenenue. Mcropus CobecenoBanne
reoxumu. [Ipeamer u 6 1 1 4
METOJIBL
2 Pazgen 2. 'eoxumuueckue CobecenoBanne
KJIaCCU(PHKAIIMN XUMHICCKHX 6 | 2-3 2 4 7 | JlabopatopHast
JJIEMEHTOB pabora Nel
3 Pasnen 3. Murpanus CobecenoBanue
XMMHYECKHUX DJIEMEHTOB. Jlabopartopras
6 | 4-6 3 4 5
Uzomopduzm. pabota Ne2
I'eoxuMuueckue 6apbepsl




4 Paszgen 4. XuMmuueckuii CobecenoBanne
COCTaB 36MHOM KOPBI 6 7 1 4 6 | JlabopartopHast

pabora Ne3

5 Paznen 5. 'eoxumus 6 8 1 9 CobecenoBanue,
MarMaTH4eCKHUX NpoLeccoB AOKJIaza

6 Paznen 6. I'eoxumus CobecenoBanue
TUPOTEPMAIBHBIX IIPOLIECCOB | 6 9 1 4 5 | JlaGoparopuast

pabora Ne4

7 Paznen 7. 'eoxumus 6 10 1 9 CobecenoBanue,
METaMOP(PUIECKUX MPOIECCOB JIOKJTa]]

8 Paznen 8. I'eoxumus CobecenoBanue
0CaJI0YHOTr0 MpoIlecca. 6 11 1 4 6 Jlabopartopuas
I'eoxumust runepreHHbIX pabota Ne5
MPOIIECCOB

9 Pazgen 9. 'eoxnumus CobecenoBanne
aTMocdepbl U THAPOChHEPHI 6 12 1 5 6 | JlaGoparopnas

pabota Ne6

10 Paszgen 10. 'eoxumus CobecenoBanne
ouocdepsl. Dkomoruueckas 6 |13-14] 2 5 6 | JlabopatopHas
TEOXUMMSI pabota Ne7

11| Uroro 6 14 | 30 64

12 | ITpomexkyTOUHAS 6 36 IK3aMeH
aTrecrauus

13 OO0masi Tpy10eMKOCTh 6 144
JAUCIHUILTUHBI

4.2. Conep:xaHue y4eOHOM IUCHUIIIHHBI

Paszgen 1. BBenenue. Hcropusi reoxumum. I[lpenmer m Meroabl. OrnpeneneHue
F€OXUMHH KaK HayKd O paclpOCTPAHEHHOCTU U 3aKOHOMEPHOCTSX MHUTPALMU, KOHIEHTpAuu 1
paccestHusl XMMHYECKUX 3JieMeHTOB. OOBEKThl HUCCIEOBaHMUS TE€OXMMHH, | eoxXxumMudeckue
CHUCTEMbl M TE€OXHMHUYECKHE mpouecchl. OCHOBHBIE pa3elibl T'€OXUMUU M UX JOCTUKEHUS:
KOCMOT€OXUMHUS, OMOT€OXUMHS, TepMOOApOreOXUMUSl, T€OXHUMHUSI OTHENbHBIX JJIEMEHTOB U
M30TONOB, TE€OXUMHS TPHUPOJHBIX IMPOIECCOB, pPErHOHAIbHAs Teoxumuss U Jp. Pa3Burue
FeOXUMHUYECKUX 3HaHWUU. McTopuueckue NpeArnoChbUIKM BO3HHUKHOBEHMSI T€OXHMMHUHU. PaboThl
®.Knapka, B.M.Bepnanckoro, B.M.I'onpnmmunra, A.E.®epcmana, A.Il.Bunorpanosa. Poinb
T€OXHMHH B BBISIBIIEHUN MUHEPAIbHBIX PECYpPCOB, OXpaHe OKpyKarouenl cpeapl, COBpeMEHHbIE
3a/1a4ll TEOXUMHH. XUMHKO-aHAJTUTHUECKUe, (PHU3UKO-XUMUYECKHE METOJIbI HCCIICOBAHHUIA B
reoXuMuu. Posp sKCriepuMeHTaIbHbIX METOJOB. ['eOXUMUUEeCKHuEe MOIEIN.

Pa3nen 2. 'eoxumMuueckne Kiaccu(puKannu XUMHYECKHX J1eMeHTOB. [Ipencrasienue
O CTPOCHHMHU DJJEKTPOHHBIX 00O0JIOYEK aToMOB. BaleHTHOCTb, KHCIOTHO-OCHOBHBIE,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA XMMHUYECKUX AJIEMEHTOB. 3aBHCHUMOCTh CBOMCTB
XUMHYECKHX DSJIEMEHTOB OT CTPOCHMSI HUX OJIIEKTPOHHBIX oOosouek. PagmoakTuBHBIE H
CcTabUITBHBIC AIEeMEHTHI. M30TombI, 1300aphl, N30TOHBI. DPaKIMOHUPOBAHUE CTAOMIIBHBIX JIETKHX
3JIEMEHTOB B T€OXUMHUYECKUX Mpoleccax. PacnpocTpaHEHHOCTh JIETKUX U TSDKEIIBIX 3JEMEHTOB.
JedpunutHple u W30BITOYHBIE DJIEMEHTHL. [ €OXMMHYECKHE KIACCU(PUKAINUN XUMUYECKUX
sneMmeHToB A.E.®epcmana, B.U.Bepnanckoro, B.M.I'onsammura, A.H.3aBapunkoro.

Paznen 3. Murpanuss xuMuuyeckux 3JjeMeHTOB. H3omoppusm. I'eoxmmmueckme
Oapbepbl. Polb MOHHHOTO COCTOSIHHSI BEIIECTBA B T'€OXMMHYECKMX cucTteMax. llotenmman
WOHM3AIMKM W TOTEHIMal Bo30ykneHus. MoHHBIE M aTOMHBIE paanychl. KaTHOHOTCHHHBIE U
AHUOHOTEHHBIE 37eMeHThI. [lonsgpr3anus aTOMOB 1 HOHOB. XMMHUUYECKHI XapaKTEP JIEMEHTOB B
3aBUCUMOCTH OT OTHOIICHMS BaJIGHTHOCTH K PaJnyCy MOHA. DJIETPOOTPULATEIHLHOCTh aTOMOB,
CpoicTBO XUMHUYECKUX 3JIEMEHTOB K KHCIIOpOay, cepe. fIBieHne nzomopdurs3mMa aToMOB U HOHOB
B Kkpuctaymax. OcHoBHble THIBI u3oMopduzma. M3zomopdusm u accomuanmu XUMUYIECKHX
3JIEMEHTOB B TmpHupoae. M3oMopdHble psiibl XUMHUYECKUX O3JIeMeHTOB. BnusHue ¢dusmuko-
XUMHUYECKHX YCIOBUH Ha oOpa3oBaHHEe H30MOPGHBIX cMecell. DHepreTM4ecKuil acreKT
uzomoppusma. XapaktepHble H30MOp(HBIE 3aMelIeHHs B MUHEpajaX, CIaralmluX 3eMHYIO



kopy. M3omopdHas emkocTh MHHepanoB. DOpMbI HaXOXKICHHS XHMHUYECKHX 3JIEMEHTOB B
reoxuMudeckux cucremax. @axropel murpauuu no A.E.®PepcMmaHy (BHYTpPEHHHE, BHELIHHE,
9KCTEHCUBHbIE, MHTEHCUBHbIC). BHyTpeHHHE (aKTOpbl MUTPALUU XUMUYECKUX 3IIEMEHTOB.
Wcnonp3oBanne noreHnuana Kapriemxa, sxoB A.E.®@epcMmaHa JUIsi OLIEHKHM MUIPALlMOHHBIX
crocoOHoCTEH AreMeHToB. Poiib paanycoB MOHOB, IPAaBUTALIMOHHBIX U PAJIMOAKTUBHBIX CBOMCTB
DJIEMEHTOB B MHrpauuu. BHemHue (akTopbl MUTpaluu: TEepMOAMHAMHUYECKHE (DYHKIUH
COCTOSIHUSI  (BHYTPEHHSISI DHEPIus, OSHTPONUS, H300apHO-U30TEPMUYECKUN TMOTEHIuaNa,
FEOXMMHUYECKasl MHTEpPIpPETalds HEKOTOPhIX 3aKOHOB TEPMOJMHAMHMKHU: 3akoHa [ecca,
OctBanpaa, npunaiuna Jle-lllarense, mpaBuna a3 I'n66ca). Poias BogOpoHOTO U KUCIOPOTHOTO
NOTEHIMAaja B MUTpalMu Xumuueckux siemeHToB. Eh u pH mpupomnsix cpen. Komnmoumnas
dbopMa MUTpalIUK XUMUYECKUX 3JIeMeHTOB. [ uapo3onu u ruaporenu. Koarynauus Koiaous1oB u
ee MpUUuHBL. AncopOuust 1 aOcopOLUs XUMHUUECKUX IJIEMEHTOB KOJUIOMAaMHU. MeTaKoJUIOH IbI.
['eoxumuueckast poap KoionaoB. DOpmMBl M1 MEXaHU3M IEPEHOCA XMMHYECKUX HJIEMEHTOB B
nporeccax ux  wmurpamuu.  Juddysus wu  xoHBekums (uHGmiIbTpanus) —Benymiue,
BTOPOCTEIICHHbIEC, UHEPTHBIE U BIIOJIHE IMOJBUKHBIE 3JIEMEHTHl N'€OXMMHUYECKUX cHCTeM. Poib
OTHOLIEHUH XMMHUYECKUX AJIEMEHTOB B aHAJIM3€ MHTEHCUBHOCTHU UX MUrpanuu. I'eoxumuueckue
Oapbepbl. THUITBI TEOXUMUYECKUX OapbepoB: MeXaHWYECKHe, (U3UKO-XMMHYECKUE, OMOTeHHBIE,
TexHoreHHsle. Kiaccudukanust Gu3nKo-XxMMUYECKUX ¥ TEXHOTCHHBIX T€OXUMHUYECKUX 0aphepoB
no A.W.IlepensMany. YcClIOBHUSI PyIOOTIOKEHUSI HAa Te€OXUMUYECKUX Oapbepax. CopOIMOHHBIE
Oapreprl. Katnonuelii oOmeH. ['eoxumuueckue Oapbepbl B THIIOT€HHBIX M THIIEPTEHHBIX
T€OXUMHYECKUX cHcTeMax (IpUMepHI).

Paznen 4. Xumuuyeckmii cocraB 3eMHOH Kopbl. XHUMHUYECKHN COCTaB BEIECTBA
coimHeuHoii cucteMbl, ConHila, 3emid. XHUMHYECKUH COCTaB OCHOBHBIX 000J0YEK 3eMIIH.
HcTouHuky »HEpPruM reoxuMudeckux mnpoueccoB. [loponsr Bepxueir mantuu, Ilomumopdusm
CUJIMKAaTOB M CTPOCHHE HWKHEW MaHTUH, siapa. CpeHUM XMMUYECKUH COCTaB 3€MHON KOpBI.
Mertons! ee onienku. Paboter @.Knapka, B.M.I'onsammuara, B.U.Bepuaackoro, A.E.depcmana,
A.Il.BunorpagaoBa, A.b.PoHOBa u Iip. MO OMNpPEACIICHUIO CPEIHEr0 COCTaBa 3E€MHOM KOpBI.
Knapkun u kjnapku KOHLIEHTpalMi XMMHUYECKHX AJIEMEHTOB. 3aBUCHMOCTb BEJIMYMH KJIApKOB
XUMUYECKHUX AJIEMEHTOB OT UX MOJIOKEHHS B IEPUOINYECKON CUCTEME.

Paznen 5. I'eoxumusi MarMaTu4eckKux mnpoueccoB. [IpuunHa u riryOuHa 3apOoKICHHS
MarmMaTH4ecKkux pacmiaBoB. (CocTtaB MarMbel. YCIOBHA €€ KpUCTaUIM3auud. MexaHu3m
nepepacnpesieneHusl BemecTBa. KpucramnuzanuoHHas, TpaBUTAlMOHHas auddepeHunanys,
nukBauusa. Ponb neryunx B Marme. MarmaduibHble 1 MarmMagoOHBIE JIETy4yue KOMIIOHEHTHI,
TpaHcMarmMaTuyeckue (Garouabl U (GIIIOMTHOE paccioeHue paciuiaBoB. KHCIOTHO-IENIOUHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE YCIOBHUS B MarMe, METObl UX YCTAHOBJICHUS. XUMUYECKUE
AJIEMEHTBI, XapaKTEPHbIE JUISl MPOTOKPUCTAIIM3ALMHI U AJI1 KOHEUHBIX CTaJul MarMaTH4eCKOIro
npouecca. KorepeHTHble 1 HEKOT€PEHTHBIE 3JIEMEHThl. XHUMUYECKHE OCOOCHHOCTH OCHOBHBIX
cepuil BYJIKaHUTOB, WX KOPPEISAILHOHHBIE TPEHABI M TpeHAbl AuddepeHnmranuu. Ilermatutsl,
ycioBusi ux oOpaszoBanus. Kiaccudukamus, cragum mnporecca. MeToauueckue MNpUEMbI
YCTAHOBJICHHS CTAAMMHOCTU M YCJIOBUH 0Opa3oBaHUSA. XHMHUYECKHUE HJIEMEHTHI, XapaKTepHbIE
JUISl IETMATUTOBOIO TpoIiecca.

Paznen 6. I'eoxumusi ruaporepMajibHbIX mponeccoB. OrmnpeneseHne MOHATUSA
ruaporepM. CoBpeMeHHblE THAPOTEPMBI, HX KiIaccupUKalUsg, poJib B METPOreHesuce.
Hcrounuku Boapl M BewiecTBa ruaporepM. dopma NPUCYTCTBHSI XUMUYECKHX 3JIEMEHTOB B
TUAPOTEPMANBbHBIX pacTBOpax. CrocoObl OTIOXKEHHUS BEIIEeCTBA, MEXaHU3M MaccollepeHoca:
mupdy3us v uHQUABTpanMs.  DBOJIONMS  KHUCIOTHOCTHU-IIENIOYHOCTH  THIPOTEPM.
['eoxumuueckrue OGapbepbl THAPOTEPMaIbHBIX CHCTEM. Pojb METOAOB TEepMOOApOreoOXUMHUU B
YCTQHOBJICHHM YCJIOBUH 00pa3oBaHHUA TUAPOTEPMATUTOB. (OCoOEHHOCTH (HOPMHUPOBAHUS
TUAPOTEPMANIBHBIX METAaCOMAaTUTOB B O0OJACTSIX HA3€MHOTO BYJIKaHHW3Ma U B TapOTEHHBIX
obmnacTsix.

Pazgen 7. T'eoxumuss meramopduyeckux mnpoueccoB. Pasznuuus mnpoueccos
Metamop(pu3Ma U KarareHesa. Ponb JaBieHHMs M TeMIepaTypbl B Ipolieccax Meramopdusma.
Macmtabsl ¥ MeXaHHM3M MaccollepeHoca IMpu Meramopdusme. MaracomaTu3M: paHHSSA



HIeJI0YHas, KUCIOTHAs W MO3JHSS IIeJ0YHasl CTaluu, METaCOMATHUThI, CBA3aHHbBIE TIO YCIOBHUSM
00pa30BaHUs C STUMU CTATUSIMU. IHTEPTHOCTh U MOJBUKHOCTE JIEMEHTOB MPU MeTaMOpu3Me.

Pazgen 8. I'eoxumusi ocagouHoro mpouecca. I'eoxuMusi runepreHHbBIX MPOLECCOB.
®dakTopsl U MeXaHU3MBI T depeHITuaIK BeIecTBa B 0CaI0YHOM Iporiecce. TUTIBI TUTOTeHe3a
no H.M.CrtpaxoBy. Ponp Oumoreoxmmudeckux (HakTopoB B ocajakooOpa3oBaHuu. [[uareHes:
WUCTOYHUKU SHEPTUH, TJIABHbIE XMMHUYECKHE U OMOTCOXMMHYECKUE PEaKIuu, MpeoOpa3oBaHue
MUHEPAJIBFHOTO COCTaBa OCAJKOB, pOJIb TMOPOBBIX pacTBopoB. Kiaccuduxarus mpoiecco
runeprene3a. GakTopbl MUTPALIMU XUMUYECKUX SJIEMEHTOB MpU TUnepreHeze. MurpaiunuoHHbIe
pAlbl XMMHYECKUX dJieMeHTOB mpu runeprere3e no b.b.IlonsiHoBy u  A.M.Ilepenbmany.
[Torenuuan3anaronye KOMIOHEHTbl THIIEpPreHe3a. 3aBUCUMOCTh MHHEPAJbHBIX MapareHe3nCOB
XUMHYECKHX OCAJKOB OT COOTHOIICHHS KUCIOPOAHOTO M BOJOPOAHOTO IMOTEHIIMAIOB CPEIBL.
leoxumudeckne danuu ceMMeHToreHe3a. Kopsl BRIBETpUBaHUS OKHCIUTEIBHOTO, TJIEEBOTO U
cynbpuaHoro psga. I['eoxumuyeckue TMporecchl B 30HE OKHUCIEHUS MECTOPOXKIACHHIM.
l'eoxumuueckne mporecchl B BOJOHOCHBIX TOPU30HTAaX OKHUCIUTENIBHOrO, TIJIEEBOTO U
CEPOBOIOPOIHOTO Psija.

Pa3nen 9. I'eoxumus armocgepsl U rugpocdepsnl

XUMUYECKUH COCTaB, MPOUCXOXKJEHUE €€ KOMIIOHEHTOB M DBOJIOIUS aTMocheprl B
UCTOpUU 3eMii. AHTPOTIOTEHHOE H3MEHEHUE COCTaBa aTMOC(Ephl, €ro BO3MOKHBIE MACIITAOBI.
Pacnipenenenue Boabl Ha 3emiie. Buabl BoJ: okeaHUYECKHE, TOBEPXHOCTHBIE, TIOJI3EMHBIE U JP.
Oo6pazoBanue ruapocdepsl. Boma kak cpega MUTpAIIUU XUMHYECKHUX 3J1eMEeHTOB. COBpEMEHHBIN
okead. CocTaB €ro BOJ. ODBOJIOLMSI XHUMHYECKOIO COCTaBa BOJ OKE€aHa B TI'€OJIOTMUECKOU
ucropur. VICTOUHMKK pPacTBOPEHHOTO BEIIECTBA OKEAHWYECKUX BOJA. KHUCIOTHO-ILIENOYHBIE U
OKHCITUTEIILHO-BOCCTAHOBUTEIIbHBIE YCIIOBUS B OKeaHe. B3anmoselicTBue okeaHa ¢ atMochepoi,
pacTBOpPEHHBIE T'a3bl B OKEAHUYECKOUW BOJE, MX POJib B Mpoleccax ceauMeHTorenesa. CpaBHeHUE
COCTaBa OKEaHMYECKUX BOJ M BOJ KOHTHHEHTa. ['eoxumuueckue Oapbepbl B pPa3IMYHBIX
y4acTKax aKkBaTOPUN MOPCKHUX 0ACCEHHOB.

Pazgea 10. 'eoxummust 6uochepbl. IK0JIOrnYecKass reOXuMHus

CocTtaB W Macca »HUBOTO BEIIECTBA, ACCOIUAIIMHM DJIEMEHTOB (OMOMUIBHBIE AJIEMEHTHI).
['eoxumuueckre (QpyHKUIMU >KUBOTO BEIIECTBA: dHEPreTUYecKas, KOHIEHTPAIMOHHAS, Ta30BbIE,
MOJIIPU3AIMOHHAS, TpaHCTOPTHAsT U Ap. OCHOBHOW OMOT€OXMMHUYECKUU LHUKI: (POTOCHHTE3 —
JbIXaHUE; TPUHIUIHAIBHOE 3HAYEHHE €ro HEMOJHOM 3aMKHYTOCTU. JledaTeabHOCTh >KMBOTO
BEIIeCTBA KaK (DAKTOP IBOIIOIMU TOBEPXHOCTHBIX 0000uek 3emin. CBSI3b )KUBOTO OPTaHU3Ma C
XUMHYECKHM COCTaBOM CpEJbl; MOHATHE HHAEMUU, NPUYUHBI IHAEMHUYECKUX 3a00JeBaHUil.
buoreoxumudeckne npoBUHIMH, (PaKTOPhl UX (HOPMUPOBAHMS, 3HAUYCHUE IS XO3SHCTBEHHOM
NEeSTENIbHOCTH 4YesioBeka. MacmTabbl aHTPOMOTeHHOT0 XHMMHUYECKOTO 3arpsi3HEHUS CpeJlbl.
TexHOTeHHbIE TeOXMMHYECKHe aHoManuu. HamOonee omacHble KOMIIOHEHTBI TEXHOTEHHBIX
3arps3HeHUi. ['€OXUMHYECKUIT MOHUTOPHHT .

5. O6pazoBaTe/ibHbIE TEXHOJIOTHHU, IPUMeHsIeMble IPH OCBOEHUH TUCHUTTIHHBI

Ilpu peanuzanuu HporpaMMbl JTUCHHUILIMHBL «OOLIas TeOXUMHS» HCIOJIb3YIOTCS
pa3inyHble 00pa3oBaTeNIbHbIE TEXHOIOTHU. BO BpeMsi ayTUTOPHBIX 3aHATUN OHU MPOBOMSTCS C
ucnons3oBanuii [IK u kommbiorepHoro mpoekropa. CamoctosiTenbHas padoTa CTYIACHTOB
nojpazymeBaer pabOTy MOJ PYKOBOJICTBOM TMperojaBareiel W WHAMBUAYAIbHYIO pPaloTy
CTYZICHTOB B CIIELMAIM3UPOBAHHBIX YUEOHBIX ayAUTOPHUSIX, B 30HAILHONW Hay4HOH OmOIMoTeke
CT'Y u B pexxuMe yJaJIeHHOTO JOCTYyTa C MOJTHOTEKCTOBBIMU 0a3aMU JaHHBIX.

3akperuieHue  TEOPETHYECKOro  MaTepualia  OCYIIECTBISETCS  MpPU  MPOBEACHHUH
71a00paTOPHBIX 3aHATUN U BHIOJHEHHS MPOOJIEMHO-OPUEHTUPOBAHHBIX U TBOPUYECKUX 3aJIaHUIL.
CaMOCTOSITEIBHOE HU3YYCHUC TCOPCTUYCCKOro Marcpuajia JUCHUIIIIMHBI BBIIOJHACTCA C
HCIOJIb30BaHUEM VIHTEepHET-pecypcoB, METOIUYECKUX pPa3pabOTOK, CIENHATBLHON Yy4eOHOH W
HﬁY‘-IHOﬁ JIATCPATYPhI, @ TAKKC KOHCYJIbTAllUM W IOMOLIb IMpEeroaaBaTC/id MNpU IMOATOTOBKC
JTOKJIAJIOB U MPH BBIITOJIHEHUH JTA00PATOPHBIX U MHIUBUYaIbHBIX padoT.

HpI/I O6y‘-IeHI/II/I Jan ¢ OrpaHMYCHHBIMH  BO3MOKHOCTAMHU UCIIOJIB3YIOTCA IMOAXOMbI,
CIOCOOCTBYIOIIME  CO3JaHWI0  Oe30apbepHO  00pa3oBaTENIbHOW  CpeIbl:  TEXHOJOTHUHU
muddepeHIanuy U WHIUBUIYaTH3aluU 00ydeHUS, TPUMEHEHHE COOTBETCTBYIOIUX METOJIUK



110 paboTe ¢ MHBAIKUJAMH, UCIIOJIb30BAaHUE CPEJCTB JUCTAHIIMOHHOTO OOIIEHUS.

Jns obecnedenust AuQQepeHIMPOBAHHOTO TMOAX0a 00ECIeuynBaeTCss MHOTOYPOBHEBas
nojada Marepuaia B COOTBETCTBHM C HMHIUBUIYAJIbHBIMH OCOOCHHOCTSMH, MPEAOCTABICHUE
y4yaluMcsl TpaBa BbIOOpa Lienel, cpencTs, GopMm paboThbl, OopraHu3anus pabdoThl ydyalluxcs B
MaJIbIX IpyIIax, caMoCTosTeNbHasd paboTa B COOCTBEHHOM JHala3oHe BO3MOXHOCTEH, OLIEHKa
JOCTHKEHUS YUAIIUXCS B COOTBETCTBUU C UX BO3MOXKHOCTSIMHU.

AanTuBHBIE TEXHOJIOTUU NMPU OOYYEHUU CTYJCHTOB-MHBAINIOB PEATU3YIOTCSA C YUETOM
0Cc0OEHHOCTEH TarnoB 00y4YeHUS:

® aJJaNTally U OBJIA/IEHUS] OCHOBaMH 00y4eHus,

® UHTETPALIMU B KOJJICKTHB, HAKOIIJICHUS OIBITA COL[MAbHO-aIalTHPOBAHHOTO MOBEACHUS
U y4eOHOU IeaTeIbHOCTH;

® BBEJICHUS B MPO(ECCHOHAIBHO-IIPAKTUYECKYIO J€ATEIbHOCTh U HAKOIUIEHHUS MPAKTUKO-
OpPUEHTHPOBAHHOI'O OIIBITA;

® OBJIQJICHUSI OCHOBaMHU NPO(eCCHOHATILHOMN 1A TEILHOCTH;

® pe3yJIbTaTUBHBIN JTAIl.

Kaxnpril sTan nmpegycmaTpuBaeT CBOIO CHEU(UKY CONMPOBOXKICHUA. B 3aBHUCHMOCTH OT
sTana OOydYyeHMsT M MNPUHAIISKHOCTH CTYAEHTa K Yy4eOHOW TIpymme HCIOJIb3YyeTCs
COIIPOBO’KJICHHE THIOTOPOB.

6. YueOHO-MeTOOMYecKOe ofOecredyeHHEe CaMOCTOSITEJbLHOH padoThl CTYJAEHTOB.
OueHouyHble cpeacTBa AJsl TeKYLIero KOHTPOJISA YyCIeBaeMOCTH, MPOMeKYTOYHOI
aTTecTAlMHU 0 UTOraM OCBOEHMS M CHUILIUHBI.

[IpenycmarpuBaeTcs yriayOieHHass cCaMOCTOSITeNIbHAS TPOPabOTKa CTyI€HTaMU OTAEIbHBIX
pOOJEMHBIX BONPOCOB I'€OXMMHUHU. YUEOHO-METOIUYECKOMY OOECHEeUeHUI0 CaMOCTOSATEIbHOM
paboOTHI TIpeIHa3HAYEHO YYeOHOEe MOCcOoOHe MO TeOXUMHHM, H3JaHHOE COTPYIHUKAMU Kadeapsl B
2017 r.

[To «OOmieli reoXxuMuU» MPEITyCMOTPEHBI jabopaTopHble 3aHATHSA. OCHOBHYIO YacTh
3aHATUI COCTaBJISAET 3HAKOMCTBO C METOJAMHU IOJNyYeHHS M OOpabOTKM TMEepBUYHOM
reoOXUMHYECKOM  WH(pOpMaIuu, TMOJydeHHOW mpu  paboTe Trpynm  HccleoBaTeNen
Te0JIOTUYECKOT0 (PaKyIbTeTa.

[IpenycMarpuBaroTcs CaeayrONIMe BUAbI KOHTPOJIS: TEKYIIUNA U MPOMEKYTOYHBIH.

Texymmii KOHTPOJIb OCYIIECTBISETCS Ha JIEKIIMOHHBIX U Ta0OPAaTOPHBIX 3aHATHIX, a TAKXKe
o pe3yjbTaTaM BBIMOJIHEHUH WHAMBHUAYAJIbHBIX 3aJaHU B ayAUTOPHOE W BHEAyJUTOPHOE
BpEMsl, 3aCIyIIMBAHNE U OLIEHKA JIOKJIaJ1a TI0 HA3HAYEHHO! TEME.

B Hauvane kaxxmoro 1a00paTOPHOTO 3aHATHS MPOBOAUTCS 10-MUHYTHBIN OMPOC JJIsI OIEHKH
CTETIeHU TOTOBHOCTH CTYJICHTOB K JIAOOPATOPHOU paboTe 1Mo TeMe 3aHITHS.

Ha naGopaTopHBIX 3aHATUSAX U B MPOILIECCE CAMOCTOSITENILHON pabOThl BO BHEAYIUTOPHOE
BpPEMSI CTYJIEHTHI BBINOIHIIOT HHAUBUAYAIbHBIE 3a/1aHUS C DJIIEMEHTAMU UCCIEI0BAaHUI 110 BCEM
OCHOBHBIM OJIOKaM JTUCHUTUIUHBI.

[To wroram oOyuyeHHs B IIECTOM CEMECTPE MPOBOJIUTCS MPOMEKYTOUHBIH KOHTPOIb B
dbopme 3aueTa, MpeANnoNaraiuil IpOBEPKY 3HAHUH CTYAEHTA M0 BCell AUCIMILIMHE, BBISCHEHHE
NOHMMAHHUA  B3aMMOCBA3€M  pa3jMuUHBIX  pa3leloB Kypca M CBA3€H €  MHBIMU
€CTeCTBEHHOHAYYHBIMH, 001IeNpOodeCCHOHATBHBIMU U CIIEIIMATBHBIMU JUCIUILTHHAMHE.

JlaGopaTopHble 3aHATHSA
MeTtoanyeckue yka3zaHus 110 BBITIOJIHEHHUIO J1a00OPaTOPHBIX paboT
Ha mabGopaTopHBIX 3aHATHIX CTYIACHTHI IO PYKOBOJCTBOM ITPENOAaBATENsl 3HAKOMSTCS C
METOJIaMU  T€OXMMHUYECKUX  HcciieqoBaHui. M3ydaloTcss HMHCTPYMEHTAJIbHBIE  METOJIBI
KOJIMYECTBEHHOTO 3JIEMEHTHOro aHanmm3a. ONpenensioTcsl IyTeM CpaBHEHUS C KIapKaMu
IpoIecChl KOHIGHTpAallMM M paccesHusi 3JeMeHTOB. (OCBaMBAalOTCSI HAaBBIKM OOpabOTKH H
Ipe/ICTaBICHNS TE€OXUMUYECKON HH(OPMALIUHL.



IlepeyeHb NpUMEPHBIX TeM JJA0OPATOPHBIX PadoT

Ne Pasnen HaumenoBanme 1a00paTopHbIX padoT
/N | JHCUMILIUHBI

1 Paznen 2 Knapku TOpHBIX MOPOJ pa3sIuYHOrO MPOUCXOKACHHUS M COCTaBa.
[TocTpoeHNE TEOXUMUYECKUX CIIEKTPOB

2 Pazpen 3 YcraHOBIEHUE pAJOB  MHUIpalMd  XHMHYECKUX JJIEMEHTOB IIPH
00pa3zoBaHNM Me3030MCKIX Kop BbiBeTpuBaHusl (FKOxxHbINH ¥Ypa)

3 Paznen 4 Pacuer koodunuenta OHONTOTMYECKOrO HAKOIJIEHUS HEKOTOPBIX

MUKpPOIJIEMEHTOB 10 pe3yidbTaTaM aHalu3a TOYB B  paioHax
He(drerazoBeix MecTopoxkaeHH CapaToBckoro 3aBOJDKbs. Pacuer u
CpPaBHEHHE KJIAPKOB KOHIICHTPAIM HEKOTOPHIX MHKPOIJIEMEHTOB B
nopojax XWHTaHCKOTO paiioHa (AMypckasi 00JacTh) M KaWHO30MCKHX
otnoxkeHussx CapaTOBCKOTo 3aBOKbS M OIICHKA METAJNIOTEHUYECKOU
CHelMalIi3allii PETHOHOB

4 Pasnen 6 | Pacuer 6amaHca BemlecTBa NpPH OOPA30BAaHWH KaNbIMH-MarHHEBBIX
MeTacoMaTuToB Ha CITIOISTHCKOM MECTOPOKISHUH (DIIOTOMUTA
5 Paznen 8 OToOpaxkeHHe Ha TeHeTHueckmx auarpammax tuma 2K'-Mg?"-SO4*

cocTaBa  pambl  collepogHoro  OacceiiHa (IO pe3ysbTaTram
yJIBTPAaMHUKPOAHAIN3a BKJIIOYEHWH B CEAMMEHTAlMOHHOM TaJIuTe
ramoreHHbIX mopoj [lpukacnmiickoit Bmagusel). Pacuer OGamanca
BEILIECTBA NPU 00pa30BaHUM KOP BBHIBETPUBAHMSI IO OCHOBHBIM IIOPOJaM
Ha IOxHOM Ypasie ¢ yaeToM 00bEMHOI0 Beca U XUMHUYECKOT0 aHaIu3a

6 Paznen 9 ["'eoxuMus TOHHBIX OTJIOKEHUN Pa3HOTUITHBIX BOJIHBIX 00BEKTOB

7 Paznen 10 OneHka »KOJIOrO-reOXMMHUYECKOTO COCTOSIHHMSI 1OYB M TIPYHTOB Ha
TEXHOT€HHO-HArPY)KEHHBIX TEPPUTOPHIX

JlaGopaTopHbie pabOTHI IPEyCMAaTPHUBAIOT:

© 00pabOTKYy CBEJIEHUN U3 TEOXMMHUYECKOro OaHKa MaHHBIX Kadeapbl METPOIOTHH U
NPUKIAJHON TEOJIOTHHM IO COCTaBy TOPHBIX IOPOJ MarMaTHYeCKOro, MeTaMOp(pHUYECKOro Hu
0CaJI0YHOTO IeHE3HCA;

® O3BHAKOMJICHUEC C OCHOBHBIMHU XHWUMHKO-aHAJIUTHUYCCKUMHU MCTOAAMHU OIPCACIICHUSA
3JIEMEHTHOT'0 COCTaBAa MMUHEPAJIbHBIX 1 HEMUHEPAIHHBIX 00pa30BaHuii;

® O3HAKOMJICHME€ CO  CTAaTHCTHYECKUMH  METOJaMH  OOpabOTKHM  T€OXUMHUYECKOU
uHpOpMaLUKY, TPEJICTaBICHHUS PE3YyIbTaTOB BUJE MOSICHUTENBHBIX 3alMCOK U B LU(PPOBOM
rpaguIecKoM BHUJIE.

3ajanus 1J151 CAMOCTOSATEILHOM padoThI
CamocTtosTenpHas padoTa OCYIIECTBISETCS CTYAEHTaAaMH BO BHEAYJUTOPHOE BpeMs IO
3amaHusiM  miperiogaBatensi.  OHa  mpencraBiseTr  coOOH  caMOCTOSTETILHOE — HM3y4YeHHUE
TeOpeTI/I‘-IeCKI/IX paSI[eHOB Kypca nu O(bOpMHHeTCSI B BHUJIC Caa4yu I/IHI[I/IBI/I,[[yaJIBHOI‘O JOMAIIHET O
3aJIaHUsI C COOTBETCTBYIOIIUM OIIPOCOM TI0 TEOPHH.

Paznensl u Tembr paboueit [Iepeuenb foMaIIHUX 33JaHUI U APYTUX BOIPOCOB O6Bem
IIPOrpaMMBbl CAaMOCTOS- CaMOCTOSITEJIbHOTO U3yUEHUs 4acoB
TEJIHHOTO N3YUYECHHUSI
Pasnen 1 XUMUKO-aHATUTUYECKUE, (PUZUKO-XUMHUYECKUE METOIbI 4
MCCJIETOBAaHUM B TEOXUMUU
Pa3nen 2 PacnipocTpaHeHHOCTh  JIETKMX M TSDKENBIX 3
AJIEMEHTOB
Pa3nen 2 JlepunutHbIE 1 N30BITOYHBIE 3JIEMEHTHI 4
Paznen 3 Ucnonb3zoBanue mnoreHnuana Kaptiemka, 3KOB 2
A.E.®Qepcmana 111 OLEHKM  MHIPALlMOHHBIX




COCOOHOCTEM 3IIEMEHTOB

Paznen 3 Konnounnas ¢popma MUTpaniuu XMMHYECKUX DJIEMEHTOB. 3
I'uapozonu u ruaporenu. Koarymisius KOJUIOUIOB U €€
TIPUYHHBI

Pa3nen 4 M cTOYHMKH SHEPTUH N'€OXUMHUYECKUX ITPOLIECCOB 3

Pa3znen 4 3aBHCUMOCTD BEJIMYUH KIAPKOB XUMUYECKHUX 3JIEMEHTOB 3
OT UX TMOJIOKEHUS B IEPUOIUUECKON CUCTEME

Paznen 5 XUMHYECKHE 3JIEMEHTEHI, XapakTepHbIC TUIA 5

NPpOTOKPpUCTAIUIM3AIMK W JId  KOHCYHBIX CTa,III/Iﬁ
MarmMaTMm4€CcKoro mnmpounecca

Pazgen 5 Xumuueckue JJIEMEHTBI, XapaKTepHbIE JUIS 4
NIErMaTUTOBOIO Ipolecca

Pa3nen 6 Pone MeTomoB TEpMOOApOreOXMMHUU B YCTAaHOBJICHUHU 2
yci0BHM 00pa30BaHus THAPOTEPMAIUTOB

Paznen 6 OcobenHoct  (GOPMHUPOBAaHUSI  THAPOTEPMATBHBIX 3

METaCOMAaTUTOB B O6J'IaCT}IX HAa3€MHOI'0 BYJIKaAHHW3Ma U B
TapOreHHBIX 00JIACTAX

Paznen 7 Ponp pmaBnenus wu  Temmeparypsl B IIpoLeccax 3
MeTramophuzma

Paznen 7 Macmtabsl ¥ MEXaHW3M  MAaccollepeHoca  MpH 3
MeTtaMmophuzmMe

Paspen 7 NHTEpTHOCTE ¥ HOABUXKHOCTH  DJIEMEHTOB  IIPH 3
MeTtaMmophuzmMe

Paznen 8 I'eoxumuueckue (anuu ceTMMEHTOreHe3a 3

Paznen 8 ['eoxumuueckue mporecchl B BOJOHOCHBIX TOPU30HTAX 3
OKHCIIUTEIBHOTO0, TJIEEBOTO U CEPOBOJOPOAHOTO psijia

Pa3znen 9 KucaotHo-1e109HBIE u OKHCIIUTELHO- 3
BOCCTAHOBUTEIIbHBIE YCIIOBUS B OKEAHE

Pa3znen 9 'eoxumuueckne Oapbepbl B  Pa3IUYHBIX ydacTKax 3
aKBaTOPUU MOPCKUX OACCEIHOB

Paznen 10 TexHOreHHbIE TEOXUMUYECKUE aHOMAINU 3

Pa3nen 10 ['eoxuMuyecKuii MOHUTOPUHT 3

KoHTpoJibHbIE BOPOCHI M 321aHUA JIS1 TEKYLIEro KOHTPOJISl YCIIeBAEMOCTH M
NMPOMEKYTOYHOM ATTeCTALMH MO0 UTOTaM OCBOCHM S JUCIUNIMHBI

1. 3amauu reoxuMu. ['eoXxuMHUUeCcKre MPOLECCHl U CUCTEMBI.

2. Vctopus pa3BUTHS TEOXUMUMU.

3. I'eoxumuueckrue KiacCUPUKAMM XUMHYECKHX 3JeMEHTOB. CpOJCTBO XHUMHUYECKUX
AJIEMEHTOB K KUCIIOpoay U cepe. CeMelicTBa XUMHUUECKUX 3JIEMEHTOB.

4. Wcnonp3oBaHue pacnpeneneHus CTaOUITBHBIX M30TONOB B TE€OXHUMHH.
OpakHOHUPOBAHUE U30TOMOB B TEOXUMHUYECKUX MPOLIECCaX.

5. MBomopdusm xumMuueckux saeMeHToB. Tumnsl uzomopdusma. [Ipumepsr nzomopduszma
a5eMeHTOB. MI30MOpQHBIE PSIIIBI JIEMEHTOB.

6. Murpanuss XuMUYECKUX 1eMEHTOB. DOpPMBI HaXOXKIEHUS XUMUYECKHUX JJIEMEHTOB B
reOXUMHUYECKUX cucTteMax. Tumbl U Buabl murpauuu (no B.A.Anekceenko u A.M.Ilepenpmany).
BuyTpennue ¢pakTopbl MUTpaliii XUMUYECKHUX 3JIEMEHTOB.

7. BuemHue (¢akToppl MUTpAIMM XUMHUYECKUX JJIeMEHTOB. Ponb Temmeparypel H
JaBieHus. KHCIIOTHO-1IETIOUHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE TOTEHIMAJIBI U UX POJIb
B MUTPAIlUU XUMHUYECKUX 3JIEMEHTOB.

8. Eh m pH npupomnpix cpen. IloTeHnuman3amaromme KOMIIOHEHTBI T€OXUMHUYECKHUX
CHUCTEM.

9. Komnouanas popma MUTpallid XUMHYECKUX 3JIEMEHTOB. POJIb KOJIONI0B B TEOXUMHUHU.




10. MexaHu3M MaccorepeHoca XMMHYECKUX DJIEMEHTOB Ipu uxX murpanuu. duddysus,
uHUIBTpanusa. Metacomaros.

11. T'eoxumuueckne Oapbepbl. Twurmbl
(UBHKO-XMMHYECKUX TEOXUMUYIECKUX 0aphepOB.

12. Xumuueckuit coctaB 3emMHOU kopbl. Kmapk m Kiapk konmnenTpamuu, xkodgpdunmueHt
BOJHOM MUTpAIUU JIIEMEHTOB.

13. T'eoxuMusi MarMaTUYECKUX CUCTEM. ['€OXMMHS IErMaTUTOB. XapaKTepHbIEC SJIEMEHTHI
JUIS OCHOBHBIX M KUCJIBIX TTOPOJI.

14. T'eoxuMusi TUAPOTEPMAIBHBIX CUCTEM. THIBI THAPOTEPMAIBbHBIX cucTeM. CTpoeHue
TUAPOTepMATBbHBIX cucTeM. Kiaccudukarus coBpemeHHbIX ruaporepMm mno A.W.Ilepenpmany.
['uaporepmanbhplii MeTacomaTo3. Omepexaromnias BOJHA KHCJIOTHOCTH M (UIbTPAIlMOHHBINA
s dexr.

15. T'eoxumus okeannueckux Boj. ConeBoii coctaB. TammacoduibHbIe dyIeMEHTHI. Poib
pacTBOPEHHOTO KUCIOPOJa U YIJIEKUCIOTH B OKeaHnueckux Bojaax. Illenounoii peseps u pH B
MOPCKOU BOJIE.

16. T'aorene3 Mopckoil 1 KOHTUHEHTANBHBIA. [locnen0BaTeNbHOCTD OTIIOKEHUSI COJIEH B
MOpPCKOM rajoreHes3e. Poip TaJloreHHBIX TOJI] B TE€OXMMHHM HAJCOJEBBIX U IOJCOJEBBIX
0CaJIoYHBIX KOMILIEKcOB B [Ipukacnumu.

17. Teoxumusi runeprenesa. MuUrpalvoHHbIE —PSJIbI
b.b.ITonbiHoBy u A.M.Ilepenbmany.

18. Eh m pH runeprennsix cucrem. [eoxmmuueckue ¢damuu 1o TeomopoBuuy.
3aBUCUMOCTh MUHEPAJIbHBIX MTAPareHe3uCOB XMMUYECKUX OCAJKOB OT BEJIMYHH KUCIOPOJHOTO U
BOZIOPOJHOrO NnoTeHnuana. [loreHnuan3agaronme KOMIOHEHTHI B TUIIEPIeHHBIX CUCTEMAX.

19. T'eoxuMusi BOCCTAHOBUTENLHOTO TUAr€HE3a B TEPPUTCHHBIX 0CAIKAX.

reoxuMuueckux OapbepoB. Kiaccudukanus

XHUMHUYECKUX DJJICMCHTOB IIO

20. IToBemeHne  XMMHYECKHX  OAJIEMEHTOB B 30HE  OKHUCICHUA  CYJIb(PHIHBIX
MECTOPOKIACHUM.

21. I'eoxuMH4YeCcKHE MPOLECCH B BOJOHOCHBIX TOPU30HTAX OKUCIUTEIBHOTO M TJIEEBOTO
pana.

22. Ponb OpraHM3MoB B MUIpPAIlMM W  HAKOIUICHMM XUMHYECKHUX JJIEMEHTOB.

BrohunsHOCTE 2I€MEHTOB, Pl HAKOTUICHHUS U 3aXBaTa XUMUYECKHUX DJIEMEHTOB.

23. XUMHYECKUH COCTaB, MPOUCXOXKIECHHUE €€ KOMIIOHEHTOB W ABOJIIOIUS aTMOC(hEpHl B
UCTOPUH 3EMIIH.

24. ®akTopbl MUTPAIlUA XUMUYECKUX 3JIEMEHTOB IIPU TUIEPTEeHE3E.

25. T'eoxumuyeckue Oapbephl B Pa3IUYHBIX yIaCTKaX aKBaTOPUNH MOPCKHX OacCeiHOB

26. DBOJIOIHMA XMMHUYECKOTO COCTaBa BOJI OK€aHa B F€0JIOTUYECKON UCTOPUH.

27. T'eoxumuyeckne (PYHKIIMU )KUBOTO BEIIECTBA.

28. JlesTenpbHOCTh JKUBOTO BEIIECTBA KaK (haKTOP SBOJIONHMH MOBEPXHOCTHBIX 000J0YEK
3emiu.

29.

30.

(DOpMI/IPOBaHI/IC TEXHOT€HHBIX T€OXUMHUUECKUX aHOMAJIHH.
Ilonsatue u COACPKAHNUEC TCOXUMUICCKOTO MOHUTOPUHTA.

7. laHHBbIe 1JI51 y4eTa ycneBaeMocTH cTya1eHToB B BAPC

Tabmuua 7.1. Tabnuiia MakCUMabHBIX 0AJUIOB 1O BHJIaM Y4€OHOHN J€ATEIbHOCTH

o 1 2 3 4 5 6 7 8
=
Q
S Jla6opatop- | IIpaktuuec- | CamocTosTenb- | ABTOMaTU3HPOBaH- Hpyrue BB IIpomexyTou-
o | Jlexuu yaeOHOU Hroro
3] HBIE 3aHATH | K€ 3aHATHS |  Has paboTa HOE TECTHPOBAaHUE Has aTTecTalus
JeATeIbHOCTH
6 10 30 0 20 0 0 40 100

IIporpaMmma oueHMBaHUs Y4eOHOM JeATEJIbHOCTH CTY/AeHTa

Jlekuun
KoHTposb eKIIMOHHOTO Kypca B TedueHne 6 cemectpa coctaBisieT oT 0 g0 10 6aioB u

BKJIIOYAcCT:




— noceniaeMoctb 0—3 6aia,

— OIPOC U YMEHUE BBIICTUTH TJIaBHYO MBICIb 0—7 6amios.

JlaGopaTopHble 3aHATHSA

KonTpons BeImonHeHNs 1abopaTopHbIX 3aaanuii — ot 0 1o 30 6anmnos:

— JIabopatopnas pabora Nel (ot 0 10 4 6anIoB).

— JIabopatopnast padota Ne2 (ot 0 10 4 6amoB).

— JIabopatopnas pabora Ne3 (ot 0 10 4 6anIoB).

— JIabopaTopnas pabora Ne4 (ot 0 1o 4 GaoB).

— JIabopatopnas pabota Ne5 (ot 0 10 4 6anIoB).

— JIabopaTopnas pabora Ne6 (ot 0 10 4 GaoB).

— JIabopatopnas pabora Ne7 (ot 0 10 6 6anIoB).

IIpakTHyeckue 3aHATHA

He npenycMoTpeHbl

CamocrositesbHast padora

KOHTpoJIb BBITTOTHEHHST caMOCTOATENbHON paboThl — oT 0 10 20 Gamios:

— Hoxmax Nel pazgeny 5 (ot 0 go 10 6amnoB),

— Hoxman Ne2 pazneny 7 (ot 0 mo 10 6amoB).

ABTOMATH3HMPOBAHHOE TECTUPOBAHHE

He npenycmoTtpeno

Jpyrue Buabl yueOHOM 1esITeJILHOCTH

He npenycMoTpeHbl

[IpomexyTOUHASI ATTECTALMA — IK3AMEH

VYCTHBIN OTBET CTyJeHTa Ha JK3aMeHEe MOKeT ObITh oreHeH oT 0 mo 40 Oammos. Ilpu
MPOBEJICHUH MMPOMEKYTOYHON aTTECTAIIUU:

—ot1 0 g0 10 6amIoB — «HEYAOBJIETBOPUTEILHO;

—ot 11 10 20 6annoB — «yJOBIETBOPUTEIBHO;

— ot 21 no 30 6ayToB — «XOpOIIIO;

— ot 31 1o 40 6amI0B — «OTIUIHON.

Takum 00pa3oM, MakCHUMajJbHO BO3MOXHas cyMMa OajuIOB 3a BCE€ BHJbI Y4eOHOI
NeATeTLHOCTH CTyIEeHTa 3a 6 cemecTp mo auciuiuimHe «OOmas reoxumus» coctasiser 100
0aJIoB.

Tabmuua 2. Tabnuna nepecyera MOITYYEHHONW CTYIEHTOM CYMMBI OAJUIOB 1O JUCIUILTHHE
«O011ast reOXUMHUS» B OLIEHKY (9K3aMEH):

90-100 6amtoB COTJIMYHOY

80—-89 Gannos «XOPOIIO»

55-79 6annos «YJIOBJIETBOPUTEIHHO»
0-54 Ganna «HEYJIOBJIETBOPUTEIHHO




8.  VueGHo-meroamueckoe w uHpopmanuoHHoe  obecnedyeHHe
AUCHHUNJIMHDbI

a) qMTepaTtypa:

1. 'eoxumus : ydeGHoe nocobue / Mockosekuii I.A. u np. — Caparos :
MsnatensctBo CapaToBekoro ynusepceutera, 2017. — 88 c.

2. 'eoXuMHS 0CAIOYHOTO npouecca / B.H. Xomnomos. — M.: T'eoc, 2006. —
607 c.

3. I'eoxumust Guocdepsr : yueb. mocobue / I'.5. Haymos. — M. : Usn. LEHTp
«Axanmemusn», 2010. — 379 c.

4. I'eoxumus : yue6. mocobue / I'.A. Mockosckuii, J[.A. Ilenenos, M.B.
PeretHukos. — CapatoB: M3naresnbekuii 1ieHTp «Hayxka», 2010. — 148 c.

5. I'eoXMMHs IPUPOMHBIX U TEXHOTEHHO M3MEHEHHBIX OMOTEOCHCTEM / OTB,
pen. E.B. ®unarosa. — M.: Hayu. mup, 2006. — 276 c.

6. Tl'eoxumus momseMHbIx  Boj.  Teopernueckwue, IPUKIAJHBIE |
skonornyeckue acrektsl / C.P. Kpaiinos, B.H. Pepkenko, B.M. Illsen. — M.:
Hayxka, 2004. — 676 c.

v

0) JIHIEH3HOHHOE MPOrpaMMHoOe oGecrieYyeHne U HHTepHeT-pecypebl

— OC MS Windows 7 Pro u Bble,

— MS Office 2007 Pro u Bbli1e,

— Anrusupyc Kacniepckoro ais Windows,

— Core]DRAW Graphics Suite X3,

— www.geokhi.ru/default.aspx — Odpunnanpusrii cait HNHcTuTyTa reOXUMHUH U
aHaNUTHYeCKOH xuMuu uM. B.U. Beprackoro,

— https://sciencejournals.ru/list-issues/geokhim/  — Beimycku  xypHana
«["eoxumusy.

9. MarepuaibHO-TeXHHYECKOE obecrevYeHne AMCIHIIHHDI «Oomasn
reoOXHMHSI»

Jist MaTepuanbHO-TEXHUYECKOTO 00eCIIeue s UCLUTIIAHEI UCIIOJIb3YIOTCS:
aynuropus ¢ 11K 1 KOMIBIOTEPHBIM TIPOEKTOPOM, CHIENUaTH3HPOBAHHbIE y4eOHbIe
ayIMTOPHMH I'€0IOTHYECKOro (haKynbTeTa M 30HanbHas HaydHas 6uommorexa CIY.

IIporpamma coctaBnena B cooTBercTBUM ¢ TpeGoBanusmu ®I'OC BO mo
HallpaBJICHUIO MOATOTOBKM crienuanuctos 21.05.02 «IIpuknagHas reonorus» u
npopuio noarotopku «IIOMCKA U pa3Benka MOA3eMHBIX BOX K UH)XXEHEPHO-
T€0JIOTMYECKUE U3bICKAHUSIY.

ABTOD:

KaHJl. Teorp. HayK, OLEHT %/Z///

Kaepel IIETPONIOTHH M IIPUKIIALHOMN Te0NIOrHH [TemnéB A.C.

IIporpamMma omoOpeHa Ha 3aceqaHusIX Kadeaper IETPOJIOTHY U MPUKIIAJHOM
reosIoruu ot « U5 » 0/6/7%&5;&%, 2047 rojaa, poTokKoJ Ne .




