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PABOYAS NPOrPAMMA YYEBEHOW OUCLUUMNNUHDI

51.B.19 ['maporeoxumms

1. Koa n HaumeHoBaHue HanpaBneHus noarotoekn: 05.03.01 «"eonormsa»

2. Mpodunb NOArOTOBKU:  MOWCKK, pa3Befka NoA3EMHbIX BOO U UHXEHEPHO-reornornyeckmne

N3bICKaHNA

3. KBanudumkauma BbInyCcKHUKA: Gakanasp

4. dopma obyyeHUs: o4Has

5. Kachegpa, oTBevaroLwas 3a peanusaumio QUCLUNIUHDI: Kadpegpa rmgporeosnorun,

MH)KeHepHOl;I reosiormn n reo3Kkosnornmn

6. CoctaBuTenu nporpamMmmbil: Bouapos Buktop J1bBOBUY, A.r-M.H., npodeccop

BabknHa Onbra AnekceeBHa, CTapLini npenogasaTtenb

7. PekomeHaoBaHa: Hay4YHO-METOAMYECKMM COBETOM reoniorm4eckoro dpakynbTteTa,
npotokon Ne 7 ot 24.06.2021

8. YuebOHbI roa: 2023 - 2024 CemecTp(bl): 6



9. Llenn n 3apaum y4yebHON ANCLUNNUHDI

Llenbto oceoeHus y4ebHol ducyuniuHbl Sernsemcs nonyvyeHue bakanaspamu meopemu-
Yyeckux 3HaHul Mo obwum u crieyuarnbHbIM pasdenam 2udpo2eoxumMmuu, Memooosio2uu HayKu u
Memoodax 2udpo2eoXUMUYEeCcKUX uccriedosaHudl.

3adayu y4yebHoU OucyunuHbI:

— npocrnedums UCMOPUK CMaHOB/IEHUS U pa3sumusi 2u0po2eoXuMuyeckux uoed;

— U3y4umb 2udpPo2e0XUMUK0 OMOEsIbHbIX 3/IEMEHMO8 U UX U30MOorios;

— 03HaKOMUMbCSI C OCHOBHbLIMU 2UOPO2E0XUMUYECKUMU Kraccughukauyusimu;

— uccriefogampe 2UudpPo2eOXUMUK 0MOerIbHbIX 2eocucmeM: TIumocgepbl, 8EpxHel MaH-
muu, audpocghepbl, ammocghepbl;

— Hay4Yumbcs obpabambigamb 2U0PO2e0XUMUYECKYHO UHGbopMayUuto.

10. MecTo y4yebHOM AncuUnnuHbI B cTpykType ONMOI:

bnok b1, ancumnnuHa BapuaTMBHOM YacTu, POPMUPYEMON ydacTHMKaMn obpasoBaTenbHbIX
OTHoweHun. TpeboBaHe K BXOAHbIM 3HAHWAM, YMEHUSAM U HaBblkam Mo gucuunnmHam — Ma-
TemaTuka, Xumusi, BogHble pecypcbl, Y4ebHasa npaktuka no nosiyYeHuo NepBUYHbIX Npodec-
CUOHAarbHbIX YMEHUN N HABbLIKOB B MMOPOreosiornn n uHXeHepHon reonoruu, Neoxmmus, M'vgpo-
reonorung, YdyebHasi npaktvka no MeTodam rmaporeoriormyeckux U MHXeHepPHO-reonormyecknx
nccnegoBsaHnin, MmnHepaneHble U TepmarnbHble Boabl, CheunanbHas rmgporeosiornsi, Metoabl
rMOporeoniormyecknx UCCrneaoBaHMm U KaptorpaguposaHme. ducumnnuHa saBnsgeTcs npejlule-
CTBYIOLLEN ANA OUCUMMINH AHannTu4eckue uccrnenoBaHus Bogbl, [MOporeoxmmMmsa TexXHoreHe-
3a, MoHuTOpUWHI Noa3eMHbIX BoA, PernoHanbHas ruaporeosnorus.

11. NMnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AUCUUNINIMHE (3HAHUA, YMEHUS, HaBbIKK),
COOTHECEHHbIe C NNaHMpPyeMbIMU pe3ynbTaTaMu OCBOeHUsl obpasoBaTenbHOMW Nporpam-
Mbl (KOMMNEeTEHLMAMU) U MHOUKATOPaAMWN UX OOCTUXKEHUSA:

Kog HasBaHue komne- Koa(bl) UHankaTop(bl) MnaHupyemble pe3ynbTaTtbl 00y4eHus
TeHUUH

MK-1 | CnocobeH npume- | TK-1.1 | AHanusnpyeT, cu- | 3HaTb: TeopeTU4eckne OCHOBbI rMOPOreoXumMun,
HATb  TEOPETUKO- cTemaTusmMpyeT W | MEeTOAOSOorMio 3TOW Hayky U MeToAbl rmaporeo-
MeToaonornyeckne NHTEpnpeTupyeT XUMUYECKMX UCCeaoBaHNN.

OCHOBBI dyHoa- rmaporeornoruye-

MEeHTarnbHbIX  MAa- CKyto  MHcopMa- | YMeTb: ucnonb3oBatb 6a30Bble 3HaHWUsI reono-
POreoniormyecknx u Luio rMYecKknx Hayk B 0bnactu rugporeonormm u rma-
WHXEeHepHo- poOreoxumun, UCNonbL3oBaTb HOPMAaTUBHLIE W
reonorm4yeckmnx npaBoBble AOKYMEHTbI B CBOEW AeATENbHOCTY.
ANCUNMIWH

Bnapgetb: metogamm o6paboTkm u aHanmsa

rmaporeoxnMMmnyeckon MHOpMaumm, MonyyeH-

HOW MpuW nouckax U pasBedku Nog3eMHbIX Bof,

reo3KoNorM4YecKnx UccnefoBaHnin, OCHOBaMu

NPOEKTUPOBaHUA TMAPOrEOXMMUYECKUX UCCrie-

AOBaHW C MPUMEHEHMEM COBPEMEHHbIX TEXHMU-

YECKMX U  UHCTPYMEHTanbHO-aHanmMTUYeCckux

CpeacTs.

MK-2 | CnocobHoctb oue- | TK-2.1 | Bnageer meToga- | 3HaTb: OCHOBHbIE FeHeTMYecKMe TuMbl NPUPOA-
HMBaTb rMgporeo- MW noneBblX U Ka- | HbIX BOAO, UX KOMMOHEHTHbIA COCTaB U ycnosuA
noryeckue U WH- MepanbHbIX rapo- | X (POPMMPOBaHNS 1 pacipoCTpaHeHs
XeHepHo- reonorm4yecknx U 5

YMeTb: aHanusvMpoBaTb XMMUYECKUN COCTaB
reonornyeckune NHXEHEepHo-

NoA3eMHbIX BOA W OUeHMBaTb WX C LENbio UC-
ycnosus Ana - pas- reonornecknx NONb30BaHMA B Pa3NNYHLIX HaMpaBreHUsIX XO-
NNYHBIX BUAOB XO- nccriefoBaHung, 3AMCTBEHHOM AESTENBHOCTU
39NCTBEHHON [Oesi- meTtogamu  nabo-

TeNbHOCTU paTopHbIX  Ucnbl- | BnageTtb: cnocobHOCTHIO NPUMEHATL COBPEMEH-
TaHUl TpyHTOB W | Hbleé MeToAbl 06paboTkM pesynbTaToB MoNeBbIX




MUYECKNX YCNOBUN

XMMWYECKNX aHa- | uccnegoBaHni u  NabopaTopHbIX  XUMUYECKNX
NN30B MNOA3EMHbIX | @aHanm3oB, C LENbl0 NMOCTPOEHNA rmaoporeoxmmn-
BOO YeCKuX Kapr, npog)vmeﬁ M pa3pe3oB ANnd OUEHKU
3aKOHOMEPHOCTEN M3MEHYMBOCTU MOPOreoxXu-

12. O6bemM AMcuUNInHbI B 3a4eTHbIX egnHuuax/vyac. — 3 /108

dopMa NPOMEXYTOYHOM aTTecTauum - 3k3aMeH

13. TpyaoeMkocTb N0 BMAam y4ye6Hon paboTbl

TpynoemMkocTb
Bug yuebHom paboTbl Bcero Mo cemecTpam
Ne 6
AyaouTopHbIE 3aHATUS 52 52
nekyum 26 26
B TOM YMChE: npakTuieckune
nabopartopHble 26 26
CamocTtoaTenbHasa pabota 20 20
B TOM uYmncne: KkypcoBasi pabora (MpoekT)
dopma NpomMexyTodHON aTTecTaumu 36 36
(3x3ameH — 36 Yac., 3a4em 0 yac.)
Wtoro: 108 108

13.1. CogepxaHue QUCLMNIIUNHDI

Ne n/n

HanmeHoBaHue pasgena
ONCUMNNUHbI

CopepxaHue pasaena OUCLMNNUHLI

Peanusauus
pasgena guc-
LMMMANHBI C No-

MOLLIbIO OHNaWH-

Kypca, QYMK

1. Jlekuum
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BsegeHue.

MpeameT rmaporeoxMmums, HaydHble MeTodbl U 3agayn
rugporeoxumun. OcCHOBHble Npobnembl U pasaensl
rmgporeoxumun. CBsi3b rMapOreoxXnuMun ¢ oyHaameH-
TanbHLIMU €CTECTBEHHBLIMM U FEeOOrMYeckUMM Hayka-
mu. TeopeTuyeckoe U NpakTUYeckoe 3HayeHue rmapo-
reoXMmnm.

Mmpporeoxmmumns

1.2

Fmp,poreoxmmwﬂ OoTAENIbHbIX
3NIEMEHTOB N COEANHEHUN

Uctopusa passutua rmmgporeoxumun. CoBpeMeHHoe
COCTOSIHME W MEPCNEKTUBLI Pa3BUTUSA FEOXUMMUYECKON
HayKu.

MakpoaHUOHbI M MakpoKaTMOHbl. Me30KOMMOHEHTHI.
MWKPOKOMNOHEHTI.

a3oBLIN cocTaB noAa3emHbIX BoAd. KpemHekucrnoTta.
OpraHu4yeckoe BeLLEeCcTBO.

Bogopog, kucnopoga, yrnepog, cepa, asoT. Mcnonbao-
BaHME W30TONUU 3NEMEHTOB AN PEKOHCTPYKLUM
ycnoBun hopMMpOBaHUA MOA3EMHbIX BO4 U CTEMNEHM
NX TEXHOFEHHOW MeTamopdum3saumu.

Mmpporeoxmmumns
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MacconepeHoc B rugporeo-
XUMUYECKMX CUCTEMAX

Bsaumopgencteme Boabl C ropHbiMM nopogamu. Baau-
MOAENCTBME BOAbl C OpraHM4Yecknm BelecTsoM. B3a-
UMOAEeNCTBME BOAbI C razamu.

O cooTHOWEHMM cocTaBa BOAbl M BOAOBMELLAKOLLINX
rOpHbIX Nopod M MuUHeparnoB. [€OXUMUYECKUIA LMK
BoAbl B nuTtocdepe. Viccnegosanns B.W. BepHaacko-
ro, P.M. lMappenca, [x. Opveepa, Y.J1. Kpaiicra.
Murpaums XMMMYEeCKnx 3NemMeHTOB B MOA3EMHbIX BO-
aax. [lpupogHble rMOpOreoXMMMYeckne npoLecchl:
pacTBOpeHMe, BbillenavymBaHme, rmaponus, rmaporeH-
HOoe MuWHepanoobpa3oBaHue, OKMUCNEeHne, copbuus,
NOHHbIA OBMEH, ucnapeHue, BbIBETPUBAHWUE, KOHLIEH-
TpMpoBaHWe, CMeLleHne, rmapartaumsi, Nog3eMHoe nc-

Mmpporeoxmmmns




napeHve v BbiMOpaXuBaHue, TpaHCcnMpauwms, OKUCIU-
TENbHO-BOCCTAHOBUTENbHbIE U BMoreoxummyeckme
peakLuu.
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"eHeTU4ecKas rmaporeoxm-
MUA.

MpupogHble 06CTaHOBKU (POPMMPOBaHUS XUMUYE-
CKOro coctaBa noAseMHbIx Bog. Meonorvyeckue dak-
TOPbI: FEONIornYecKkne CTPYKTYpbl, TEKTOHUYECKME Ae-
dopmaumm, reoctatmdeckoe gaBrneHue, reoMopgono-
rMs, NUTOMNOro-MMHepanorMyecknn coctas BOJOBME-
LLIaKLNX FOPHBIX MOPOA, MarmaTudeckue Mpouecchl,
9K30reHHble npovecchbl. Pnsmko-reorpacpmyeckue ak-
TOpbl POPMMPOBAHUSA XMMMUYECKOTO COCTaBa MoA3eM-
HbIX BOA: penbed), rmaporpadusd, knumart, atmocdep-
Hble npouecchbl. Pusnyeckme akTopbl HPOPMMPOBAHNS
XMMWYECKOro cocTaBa NoA3eMHbIX BOA: TeMnepartypa,
AaBreHune, BpeMmsi, NpoCTPaHCTBO.

Buonornyeckmne haktopbl hOPMUPOBAHUS XUMUYE-
CKOro coctaBa NOA3EMHbIX BOA: BO3OEWCTBUE MUKPO-
OpraHM3MoB, PacTUTENbHOCTMU.

MoporeoxmmMumyeckue LMKNbl (oOpMUPOBaHMS Noa-
3€MHbIX BOA: MHMUMAbTPALMOHHBIA, MOPCKON (ceau-
MEHTAaLMOHHbIN), MeETaMOPdOreHHO-MarmaTU4YeCKUN.

'maporeoxmMmmnyeckne ocobeHHocTn ¢opMupoBa-
HUSE MHUNBTPAUMOHHBIX BoA. [mMaporeoxumuydeckune
0COBEHHOCTM  hOPMUPOBAHNUST  CeOUMEHTALNOHHbIX
Bo4. 'maporeoxmmmnyeckne ocobeHHoCcTn hopMmnpoBa-
HUs MeTamMopOreHHO-MarMaTU4eCckKnx Wu rugportep-
MarnbHbIX BoA. 'eHeTMyeckne ocoGeHHOCTU rmgpokap-
OOHaTHbIX, CynbdaTHbIX, XIOPUAHbIX, CMELUAHHbIX
BOA.

"opu3oHTanbHas (reorpaduyeckas) rmaporeoxmmm-
Yyeckas 30HanbHocTb. BepTukanbHasa (reonorudveckas)
rMApPOreoxXMMmMyeckass 30HanbHOCTb:  apTe3naHckue
GaccenHbl nnaTdopm, apTeavaHckne 6acceriHbl FOpHO-
cknagyaTbix obnacten, rmgporeonornyeckue Gaccen-
Hbl BYJIKAHOr€HHO-0CaA0YHbIX TOSL, rMaporeonoruye-
CKUe MaccuBbl.

BbicoTHasa (ropHasl) rmgporeoxmmudeckasi 30Harb-
HOCTb. [MOpOreoxMmMm4eckne NpoBUHLUN.

Mmpporeoxmmums
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MpuknagHble
rMaporeoxXnMmm.
Hne

npobnemsl
3akntove-

'MaporeoxmMmmnyeckue mMeTofbl MOUCKOB MECTOPOX-
OEHNA nonesHblix Uckonaemsblx. ['mgporeoxnmuyeckmne
KpUTEpUM NPOrHOo3a akTUBM3auun CEeNCMUYECKUX Mnpo-
Lieccos.

['MaporeoxMMmmnyeckue WuccrnefoBaHUA B CBA3WM C
OXpaHOoM NoA3eMHbIX BOA OT UCTOLLEHUS U 3arpsiHe-
HUA.

Mmaporeoxmmns XXI Beka. lNepcnekTuBbl pasBuTUs
rmaporeoxXMmMmm 1M rmaporeoXMMmMYecknx MeTodoB MUC-
crnegoBaHUN.

Mmpporeoxmmumns

2. JlabopaTopHble 3aHATUS

2.1

'maporeoxmmmnyeckoe knac-
cuduumpoBaHme  MmMHepa-
nnsauuu

KnaccudmumpoBaHne XMMn4eckmx aHanus3oB noaseM-
HbIX BOZA MO MUHepanu3aummn no knaccudmkaumam B.U.
BepHagckoro, H.U. TonctuxuHa, A.M. OBYMHHUKOBA,
E.B. NuHHekepa.

Mmpporeoxmmumns

2.2

M'mpporeoxmmudeckoe Knac-
cnmumMpoBaHne No Kommno-
HEHTHOMY cocTaBy

KnaccudumumpoBaHue XMMMYeCcKMX aHanu3oB MOoA3eM-
HbIX BOA NO MOHHOMY COCTaBy MO Kraccudukaumsm
C.A. Wykapesa, K.E. MNuteeBon, O.A. AnekuHa, B.A.
CynuHa.

M'maporeoxmmus

2.3

MeTtoabl  HarnsigHoOro wn
rpachuyeckoro  nsobpaxe-
HNA XUMUYECKOro CcocCTaBa
BOAblI

N300paxeHne XMmMu4ecknx aHanvM3oB B Buae hopmy-
nel M.I'. Kypnosa, kpyroson aunarpammsel H.W. Tonctu-
XVHa, npsimoyronbHuka Pomxepca, rpaduka-kBagparta
H.N. TonctuxuHa, TpeyronsHukoB deppe.

M'mpporeoxmmmns

2.4

'moporeoxmmunueckoe Knac-
cuduumpoBaHme B Mpu-
KnagHblx uensx

KnaccudmumpoBaHne XmmMmnyecknx aHann3oB BoAdbl Mo
XecTkocTn no knaccudpukauun O.A. AnekvHa, u no
arpeccuBHocTU (cynbdatHow arpeccun). lNMoctpoeHne

Mmpporeoxmmums




rpadynkoB 3aBMCUMOCTU CynbaTHOM arpeccum OT MU-
Hepanusaumm, n obLLen XecTKoCTU OT MWHepanusa-

umu.
Mmoporeoxumudeckue Kap- | lNocTpoeHue rpadmkoB 3aBUCMMOCTM aHUOHHOIO U Ka- | ['maporeoxmmmns
Tbl U JONONHEHNSA K HUM. TMOHHOIO CcOCTaBa OT MuWHepanusauuun. locTpoeHue

25 o
rmaporeoxummndeckort kapTbl. MocTpoeHue ruaporeo-

xnmuyeckoro npodguns A.A. bpoackoro

13.2. Tembl (pasgenbl) AUCUUNAUHBI U BUAbI 3aHATUN

Bugbl 3aHATUI (KONMYECTBO YacoB)

Ne HanmeHoBaHMe Tembl
CamocTtosaTenbHas

n/n | (pasgena) ANCUUNANHDI TNekumn Mpaktnyeckme | JlabopaTopHble paGoTa Bcero

1.1 | BeegeHue. 2 1 3

1.2 | T'vgporeoxmmusi  OTAEnMb-
HbIX 3NIEMEHTOB U coeaun- 4 2 6
HEHUI

1.3 | MacconepeHoc B rMapo-
reoOXMMMUYECKNX CUCTEMAX

1.4 | FeHeTnyeckas rvaporeo-
XUMUS,

1.5 | MpuknagHele npobnemsbl
rmgporeoxmummnn.  3aknto- 6 3 9
YyeHue

MMaporeoxmMuyeckoe  Krac-
2.1 | cucduumpoBaHue MuHepanu- 1 2 3
3aumu

MMaporeoxmMmyeckoe  Krac-
2.2 | cucduumpoBaHme Mo KOMMo- 1 2 3
HEHTHOMY COCTaBy

MeTtoabl HarnggHoro u
rpadmyeckoro mnsobpaxe-
HUSA XMMUYECKOro cocTaBa
BOAbI

2.3 10 2 12

'Maporeoxmmm4yeckoe
2.4 | knaccuduumpoBaHme B 8 2 10
NPUKNagHbIX Lensx

'moporeoxnmmyeckme
2.5 | KapTbl W OOMNOSIHEHUA K 6 2 8
HUM.

14. MeToan4yeckme ykasaHua Ansa ody4arowmxcs no 0CBOEHUIO AUCLUMNIIUHDbI:

Obyuatowmeca JomKHbI UCMONb30BaTh ONybriMkoBaHHble y4ebHO-MeToanYeCcKne nocobus
no Kypcy «'maporeoxmmmns» n ConpsikeHHble C HAM MaTtepuarnbl U3 nepevyHss OCHOBHOW U A0-
NONHUTENBbHON nUTepaTypbl, a Takke maTepuwanbl Ha O6GpasoBaTtenbHoMm noptane BlY -
https://edu.vsu.ru/

B pamkax gucumnnuHbl NnpegycMoTpeHbl cnefyowme obpasoBaTefibHble TEXHOMOMMN:
3aHATUS NEKUMOHHOro Tvna n nabopaTopHble 3aHATUSA, caMOCTosATeNbHaA paboTa CTyaeHToB,
BKMKOYaloLLAa YCBOEHNE TEOPETMYECKOrO MaTepuana, NOAroToBKy K nabopaTopHbiM 3aHATUAM,
pabota c yyebHukamu, y4ebHO-MeTOANYECKON NUTepaTypor, NOAroTOBKa K TEKYLLEMY KOHTPO-
N0 YCNEBAEMOCTN, K 3K3aMeHy, a TakkKe KOHCYNbTUPOBaHWE CTyQEHTOB MO BOMPOCaM Mnoucka
Hay4HOM MHGOPMaLMK, n3ydyeHus y4ebHOro matepmana n NnpakTU4YeCcKoro peLleHns 3agay.

UTeHne nekumn ocyLecTBnsaeTCs C Npe3eHTaumen OCHOBHbIX MaTepuarnoB Ha MynbTu-
MeaAnnHOM 0B0opyaOBaHMM, YTO NOMOraeT nydlle yCBOMTbL NPOMAEHHbIN MaTepuan. Ha nabopa-
TOPHbIX 3aHATUAX pacCMaTpUBalOTCS onpedeneHHble pasgens gucumnnmHbl. OcyuwlectBnsaeTcs
KnaccuduumMpoBaHne noa3eMHbIX BOA4 MO pasnU4YHbIM Krnaccudukaumsam, CTPOSTCS rpadumku,
Anarpammbl, Npoounn N rmaporeoxXnMmyeckmne KapTbl.

[nsa ycnewHoro osnageHnsa Kkypcom Heobxoanmo obsizaTernibHO nocellatb BCe 3aHATUS.
B cnyyasx nponycka 3aHATUA CTYAEHTY HeoBXOoOMMO CaMOCTOSTENbHO M3ydnTb Martepuan u



https://edu.vsu.ru/

OTBETUTb Ha KOHTPOSbHbIE BOMPOCHI NO MponyweHHon Teme. B xoge 3aHaTuin obyyarowmmcs
pPEKOMeEHAYEeTCA BECTU KOHCMNEKTUPOBaHNe y4ebHoro matepmana.

[lononHuTenbHble PECYPCbI: ANEKTPOHHbIN Y4ebHbIA Kypc C onepaTtMBHO OB6HOBNSEMOM
MHopMaLmen N UMPOBLIMU pecypcamun (ANEKTPOHHbIE NMPOrpamMMbl KypCOB, SNEKTPOHHbIE Ba-
praHTbl y4ebHbIX NOCOBUI N METOAMYECKUX PEKOMEHAAUNN, BAapnaHTbl NPaKTUYECKUX 3a4aHun,
TMNEPCCLINKN HAa UHTEPHET-PECYpPChl C ObICTPbIM AOCTYNOM, Npe3eHTaunn, TeCTbl, KENC-3a4aHns
AOCTYN K BHELUHUM BWOEO-pecypcaM B paMKax 3MeKTPOHHOW cpefdbl U Ap.). B pamkax anek-
TPOHHOW y4ebHOM cpeabl peanna3yeTcsi MHTEPaKTMBHbIN BapuaHT OOLEHNA COo CTyAeHTamMun B
pexunme OHnarH (SNeKTPoHHOe obyyYyeHue U OUCTaHUMOHHbIE obpa3oBaTenbHble TEXHONOMMN B
31eKTPOHHO-06pa3oBaTenbHOM cpefe yHMBepcuTeTa Ha nporpammHon nnatgopme LMS Moo-
dle).

15. MNepevyeHb OCHOBHOW U AOMNONIHUTENBLHOW NUTepaTypbl, PECYpCOB MHTEPHET, HeobXxo-
AUMBIX AN OCBOEHUSI AUCLMNITUHbI

a) OCHOBHas nutepartypa:
Ne n/n McTouHuK

1 KpaviHoB C.P. N'eoxumnsi noa3eMHbIX BOf, : TEOpEeTUYECKME, NPUKNAAHbIE N SKOJOTMYECKMEe acnekTbl /
C.P. KpainHos, B.H. PeikeHko, B.M. LLseL ; Poc. akag. Hayk, IH-T reoxvumMum n aHanuT. XuMnun um.
B.WN. BepHagackoro; oTB. pea. H.IN. JllaBepos .— M. : Hayka, 2004 .— 676, [1] c.
2 Ctpumxa, T. IN. MNMpuknagHas reoxnmns : ydedbHoe nocobue / T. . Ctpumxa, C. U. JleoHTbeB ; Cu-
Bupckuin cheaepanbHbin yHuBepceuteT. — KpacHosipek : Cnubupcknin oeieparnbHbivi yHUBEpPCUTET
(CDY), 2015. — 252 c. : un., Tabn., cxem. — Pexxum goctyna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=497718 (nata obpaLieHus: 10.09.2021). — Bnb-
nmorp.: c. 245-247. — ISBN 978-5-7638-3344-7. — TeKCT : 3NEKTPOHHbIN.
3 "eoxnmuna okpyxatowen cpeasbl : yyebHoe nocobue / coct. O.A. MNMocnenosa ; CTaBpoOnoOnbCKUN rocy-
OApPCTBEHHbIN arpapHbIn yHuBepcuteT. — CtaBpononb :CTIAY, 2013. — 134 c. : Tabn. — Pexum go-
ctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=277486 (naTta obpalLeHus:
08.04.2021). — bubnuorp. B kKH. — TEKCT : 3NMEKTPOHHbIN.

6) JononHUTenbHasa nuTepaTtypa:
Ne n/n NcTouHuk

4 Yoopoe MN.A. T'vgporeoxmmus : YuebHoe nocobue / M.A. Yoopos, KO.I'. Konbinosa, A.A. JlyknH u gp.; ;
Tomckui nonutexHnyeckni MHCTUTYT M. C.M. Kuposa .— Towmck : TIA, 1980 .— 93 c.
5 3anues W.K. T'mgporeoxmmns CCCP / N.K. 3anues .— J1. : Hegpa : JleHurp. ota-Hue, 1986 .— 238 c.
6 KepHocoBa K.B. O6wwas rugporeoxumus : ydebHoe nocobue no cnew,. "Maporeonornst 1 MHXeHepHasi
reonorns" / K.B. KepHocoBa ; TallKeHTCKUI NONUTEXHUYECKNA UH-T nM. ABy PanxaHa bepyHun .—
TawkeHT : TawllN, 1979-.

7 KpaniHoB C.P. M'vgporeoxumust : y4ebHuK ons ctyd. By3oB, 06y4. no cnel. "lM'aporeonornst n nHxe-
HepHas reonorus” / C.P. KpanHos, B.M. Weey .— M. : Hegpa, 1992 .— 462,[2] c.
8 OcHoBbl rngporeonoruu: 'mgporeoxumus / [C.J1. Leapues, E.B. MuHHekep, A.W. MNepenbmaH n ap.] ;

Akaa. Hayk CCCP, Cubupckoe ota-Hue, VIH-T 3eMHom kopbl; Komucensi no naydeHuo nog3emMHbIX BoA
Cwnbupu n JansHero Boctoka; ote. pea. C.J1. Weapues; [peakon.: E.B. MNuHHekep (npea.) n gp.] .—
HoBocnbupck : Hayka : Cnb. ota-Hue, 1982 .— 286 c.

9 MutbeBa K.E. MN'maporeoxmmus: (PopmMumpoBaHMe XMMUYECKOTO COCTaBa NOA3EMHbIX BOA) : y4ebHoe
nocobue ans cTyd. By3oB, oby4. no cneu. "Mmaporeonorus u unxxeHepHas reonorns” / K.E. Nutbesa
.— M. : 3g-Bo MockoBckoro yH-ta, 1978 .— 325 c.

Bouapoe B.J1. Qkonornyeckas rugporeoxXmmmns ; pyccko-aHrmMMCKNin CroBapb-CrpaBoYHNK OCHOBHbIX
TEPMMHOB U MOHATUN : y4ebHoe nocobue ans By3oB / B.J1. boyapos, J1.H. TutoBa, J1.H. CTporoHoBa ;
BopoHex. roc. yH-T; Hayd. peg. B.M. CmonbsHmHoB .— BopoHex, 2004 .— 220 c.

B) MH(OPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHble pecypchl (oduLManbHble pecypchbl UHTEPHET):

Ne n/n Pecypc

10 3oHanbHasa Hay4Hasa 6ubnuoteka BopoHexckoro

rocyfapCTBEHHOro yHMBepcuTeTa http://www.lib/ru
11 OneKTpPOoHHO-6MBnMoTeYHas cuctema

«YHMBepcuTeTckas bnbnmoreka oHNanH» http://biblioclub.ru/
12 OneKTpoHHO-6nbnuoTeyHasa cuctema «JlaHb»

https://e.lanbook.com/

13 OnNeKTPOHHbIN Kypc «[maporeoxmmms»

https://edu.vsu.ru/course/view.php?id=5872



https://biblioclub.ru/index.php?page=book&id=497718
https://biblioclub.ru/index.php?page=book&id=277486
https://edu.vsu.ru/course/view.php?id=5872

BecnnaTHbI HEKOMMEPYECKNI CNpaBOYHO-00pa3oBaTerbHbIN

14 . .
nopTas Ans reosioros, CTYAEHTOB-reosioros http://geokniga.org

16. NMepeyeHb y4ebHO-MeTOoaANYECKOro obecneyeHnUs AnNsA CaMOCTOATENbHON PaboThl

Ne n/n MCTOYHUK

1 [NpakTukym no ruaporeoxmmmi : y4edbHoe nocobue ans ctyd. reon. cney. By3os / K.E. MNMutbeBa, C.A.
Bpycunosckun, J1.KO. Boctpukosa, C.M. Yecanos .— M. : N3a-8o Mock. yH-Ta, 1984 .— 254 c.
MoHomapeBa, ".A. Ob6Lasn reoxmmus : MeTog. ykasaHus no oo, reoxumun / I.A. NMoHomapesa .—
OpeHbypr : OI'Y, 2012 .— 17 c. — URL: https://rucont.ru/efd/186845 (gaTta obpawenus: 12.08.2021)
3Bepes B.I. Ponb nog3emMHbIx Bo4 B MUrpauumn xmmmdecknx anemeHtos / B.I1. 3Bepes .— M. : Hegpa,
1982 .— 184 c.

2

3

17. Obpa3soBaTenbHbleé TEXHONOrNMU, UCNOSIb3yeMble NpU peanu3auum ydyebHown aucuu-
NSIMHbI, BKIOYasi AUCTaHUMOHHbIe obpa3soBaTtenbHble TexHosrnorum (AQOT, anekTpoHHoe
ob6y4yeHue (30), cmewaHHOe o6y4eHue):

[Mporpamma Kypca peanuayeTtcsi C MPUMEHEHNEM OUCTAHUNOHHbLIX TEXHOSOMN (SNEKTPOHHOE
obyyeHne n gUCTaHUMOHHbIE 0bpasoBaTesibHble TEXHOMOMMN B 3NIEKTPOHHO-00pa3oBaTenbHON
cpefe yHuBepcuTeTa Ha nporpamMmmHon nnatgopme LMS Moodle)

Nenn [MporpammHoe obecneyeHne

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HenckntounteneHble npaBa Ha 10 Kaspersky Endpoint Security ans 6musHeca - PaclumpeHHbIn
Russian Edition

4 | NporpaMMHas cucteMa anst o6HapyXeHUs1 TEKCTOBbIX 3aUMCTBOBaHWIA B y4EOHbLIX U Hay4HbIX pabo-
Tax AHTUnnarmat.BY3

5 | OdwmcHoe npunoxerHne AdobeReader

6 | OdumcHoe npunoxenue DjVuLibre+DjView

18. MaTepunanbHO-TEXHNYECKOE obecneyeHne AUCLUNIINHDI:

Y4yebHasa ayautopus (KOMMNbIOTEPHbLIV Knacc): crneunanunsmpoBaHHas mebenb, komnbtotep Intel(R) Pentium(R)
CPU G840 2.80GHz, O3Y 4,00 I'b (9 wrT.); komnbtoTep Intel(R) Pentium(R) CPU G870 3.10GHz, O3Y 6,00 I'b (4
wrT.); moHutop SAMSUNG SyncMaster E1920 (12 wrt.); moHutop ASER S221NGL; npoektop BENQ Digital
Projector MS535; npeseHtep OKLICK 695P; kamepa SVEN; mukpocgpoH OKLICKMP-MOQO9B; KOnoHKM (akycTu-
yeckne) SVEN 312, 2.0; skpaH 4EMOHCTPALMOHHBIN 2X3 M

Y4yebHasa ayauTtopus (rmgporeonornyeckas nabopatopus). CneumanuanpoBaHHas Mebenb, BEChl, CyLUUMbHbIE
WKadobl, BbITSXKHOW LWKad), MOHOMEpPLI, KONTOPUMETPbI, NecyaHasa 6aHs, npubdop CMNELITEO K®-00, nabopatop-
Has nocyga Ans onpeferneHus rpaHcoctasa, KoadduumnmeHToB dunbTpaumMm necyaHbiX Nopoa M npoBedeHus
XMMWUYECKOro aHanmsa noas3emMHbiX Bof, BIOKCbl MeTannmyeckne M CTeKrsiHHble, 3KCUKaTopbl, CMTa rPyHTOBbIE,
CTYMKW C NecTukamu, 6ropeTku. MNMonesas nadopatopus aHanuaa Bogbl HKB-1 (2 wT.); Tect-komnnekt «PK-BIMK»
(1 wr.); noptatneBHas nabopatopusa «Poccop» Ansa onpegeneHuns doccopa B pasHbiXx hopmax BoAbl; BECHI
3IeKTPOHHLIE NabopaTtopHble Macca — K BK-600, Poccus (1 wT.); npubop ans onpegenenuns koadgpduumeHTa
dunbTpaumm necyaHblx rpyHToB K 00M (2 wr.)

19. OueHou4Hble cpeacTBa A4Sl NPOBeAEHUA TEKYLEeNn U MPOMEXYTOYHOM aTTecTauum

MopsinoK OLEHKM OCBOEHMSI obyvarwmmmncs y4ebHoro martepuana onpegensietcsi co-
AepXXaHWeM crieayloLwmx pasaenos AUCLUUNINHDI:

Ne | HanmeHoBaHue pasgena Komne- VHavkatop(el)

n/n AVCLIMNNMHL (MOaYNS)) TeHUMSI(v) [OCTUXEHUS OueHouHble cpeacTBa
KOMMEeTEHLINN
1 BeeneHue. MK-1 MnK1.1 TecToBOe 3agaHne
M'moporeoxmmus oT- MK-1 MnK1.1 TecToBoe 3agaHne

2 OENbHbIX 3MEMEHTOB W
COeNHEHnN



http://geokniga.org/

WHankaTop(bl)
OOCTUXEHUSA OueHouHble cpeacTea
KOMMNeTeHLMn
MacconepeHoc B ruagpo- MK-1 MK1.1 TecTtoBoe 3apaHne
3 reoXMMNYEeCKUX  cucte-
Max

4 "eHeTnyeckas rmapo- MK-1 MK1.1 TecToBOe 3agaHve
reoxXnMmums.
MpuknagHble npobnemsl MK-1 MnK1.1
5 rmaporeoxmummn. 3aknio-
YeHune

6 M'maporeoxummyeckoe MK-2 MK 2.1
KnaccudguuupoBaHue  Mu- JTaBopatopHas paboTta
Hepanusauum
MaporeoxmMmyeckoe MK-2 MK 2.1

7 knaccuduumpoBaHme  no JlaBopatopHasa paboTta
KOMMOHEHTHOMY COCTaBy

MeToabl HarnggHoro wu MK-2 MnK 2.1
rpacmyeckoro n3obpa-
KEHUS1 XMMMUYECKOro co-
cTaBa BOAbl

MmaporeoxnMmmnyeckoe MK-2 MnK 2.1
9 knaccuduumMpoBaHne B JTabopatopHas paboTta
npuKNagHbIX Lensx
M'maporeoxnMmmnyeckme MK-2 MK 2.1
10 | KapTbl M JOMNOSIHEHUS K JTaBopatopHas paboTta
HUM.

Ne | HanmeHoBaHue pasgena Komne-
n/n | AvcuMnnuHebl (Moayns) | TeHums(n)

TecToBOEe 3agaHue

JTaBopatopHas paboTta

MNepeyeHb BONpocoB

MpomexyToyHas aTTectaums Komnnekt KM

dopmMa KOHTPOSISt — 9K3aMeH

20. TunoBble OLEeHOYHblE CPeACcTBa M MeToAUYECKUe MaTepuanbl, onpeaensilowme npo-
LeAypbl oLueHMBaHUA

20.1. TeKyWw KOHTPONb yCNeBaeMoCTH

OueHKa 3HaHW, YMEHUIA 1 HaBbIKOB, XapaKkTepu3ayoLLaa atanbl OPMUPOBaAHUSA KOMMNETEHLMIA B
pamMKax n3y4yeHus AUCLMNINHBI OCYLLIECTBIIAETCH B X0A4€e TEKYLLEN U MPOMEXYTOYHOW aTTecTauuii, B TOM
yucne Npu peanusauum nNporpaMmmMbl Kypca ¢ NPUMEHEHNEM INTEKTPOHHOIO 0ByYeHUst U ANCTaHUMOHHbIX
ob6pasoBaTenbHbIX TEXHOMOTUN.

Tekywiaa aTtrectauuss NPOBOAMTCA B COOTBETCTBUM C [lonoXeHMem O TeKyllel aTttectauuu
obyyalolmxca MO nporpaMmamMm  Bbicliero obpasoBaHuMa  BoOpOHEeXcKoro  rocygapCTBEHHOro
yHuBepcuTeTa. Tekyllas aTTecTaums nposoanTcs B oopme OLeHkM rabopaTopHbIx paboT, TecTupoBa-
HUSA 1 ap.

Tekywmii KOHTPONb YCNeEBAEMOCTH MO AUCLMUMNNHE OCYLLECTBNSETCS C NMOMOLLbIO CNeayoLWmX OLEeHOY-
HbIX CpeacTB:

1. Tecmosbie 3adaHusi N0 memamu4yeckum pasdenam nekyul u jabopamopHbix 3adaHuli

TecTupoBaHue npeanonaraet BbIOOp O4HOrO NMpaBWUiIbHOIO OTBETA M3 MpeanaraeMbiX BapuaH-
ToB. TecT BkrtovaeT nopsigka 30-60 BONPOCOB M MOXET COCTOATb U3 HECKOSIbKMX TeMaTUYecknx 6I10KoB.
OTBeTbl Ha BOMPOCHI OrpaHnyYeHbl BpeMEHHbIMW pamMKaMMu.

PekomeHOyeMble KpUTEPUN OLEHOK 3a BbiNonHeHne Tecta (% npaBuUbHbIX OTBETOB Ha BOMPOCHI
oT 06LL1ero Konm4yecTsa BONPOCOB):

0-40% - «HeyOoBMNeTBOPUTENBHO»
41-60% - «ynoBNeTBOPUTENBHO»
61-80% - «XOpOoLLO»

81-100% - «OTNUYHO»

Mpumep Bonpoca B TecTe:



Kakune no XUMNYECKOMY COCTaBy noA3eMHble BOObl 00bI4HO 3aneratoT B 30He aKTMBHOro BOA000-

MeHa?

a) N'vmgpokapboHaTHble
©) XnopuaHble
B) CynbdaTHble

CoNoOrWNE

B R
N RO

B
AW

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

lNpumepHsbil nepedyeHb mem A1 mecma Ne 1

MpeameT rmgporeoxnmus, Hay4yHble MeToabl 1 3a4adn rmaporeoxXmMmMmmm.

OcHoBHble Npobnembl 1 pa3gensl MMaporeoxXMMmnm.

CBA3b rugporeoxummm ¢ yHgameHTanbHbIMM €CTECTBEHHLIMU U FEOSIOrMYECKUMIN HayKaMMu.
TeopeTnyeckoe 1 NpakTU4eckoe 3HaYeHne rngporeoXnmMmin.

VcTopusi pa3BuTusi TMAPOreoXnMmMm.

CoBpeMeHHO€e COCTOsIHME U NEPCNEKTUBbI Pa3BUTUSI TEOXUMUYECKOWN HayKu.

MakpoaHMOHbI 1 MaKpOKaTUOHBI.

Me30KOMMNOHEHTHI.

MWKPOKOMMNOHEHTLI.

. [a30BbIN cocTaB NoA3eMHbIX BOA.

. KpemHekuncnora.

. OpraHnyeckoe BeLlecTBO.

. Bogopog, kncnopog, yrnepoga, cepa, a3oT.

. icnonb3oBaHWe M30TOMMM 3NEMEHTOB AN PEKOHCTPYKUMKU YyCnosuin opMmpoBaHus noa-

3eMHbIX BOA U CTEMEHN NX TEXHOreHHOW MeTamopdumsauunu.

Llenb n 3agaym ruaporeoxmmmyeckoro KrnaccuunumpoBaHng.

KnaccuduumpoBaHme noa3eMHbiX B4 MO MUHeEpanu3auuu.

KnaccndunuymmpoBaHme nog3eMHbiX BOg MO KOMMIOHEHTHOMY COCTaBy.

Knaccundpmkauma A.M. OBUYMHHMKOBA.

Knaccudukaumna M.I'. Banawko

Knaccudukaums B.A. AnekuHa.

Knaccudukaumsa E.B. MNMuHHekepa.

Knaccudukauusa H.A. Tonctnxuna.

Knaccudukauusa B.A. CynuHa.

Knaccudukauusa C.A. Lykapesa

Knaccudgukauma K.E. MNMuteeson.

KnaccuduvumpoBaHme nogsemMHbixX BOA B MPUKIaaHbIX LensX.

Baanmogencteme BOAbl C FOPHbIMM MOPOL4aAMM.

BsaumogencTteune BoAbl C OpraHN4eCKNM BELLLECTBOM.

B3anmopgenictBme BoAbl C ra3amu.

Murpauus XMMNYeCcK1Ux arieMeHTOB B NoA3eMHbIX BOAAX.

MpupogHble rMaporeoxumMu4eckme MnpoLecchl: pacTBOpeHue, BbilenavvMBaHue, rmaponus,
rmgporeHHoe MuHepanoobpas3oBaHue, OKUCNEeHWe, copbums, MOHHBLIN OOMeEH, ucnapeHue,
BbIBETPMBAHUE, KOHLEHTPUPOBAHNE, CMELLEHNe, rmgpataums, nog3emMHoe ncnapeHme u Bbl-
MOpaxuBaHue, TpaHCnupaunsa, OKUCIUTENbHO-BOCCTAHOBUTENbHbIE U Ouoreoxmmmyeckme
peakuuu.

lMpumepHnbil nepedeHb mem Anss mecma Ne 2

MpupoaHble 06CTaHOBKM (DOPMMPOBAHUS XUMUYECKOTO COCTaBa NoA3eMHbIX BOf,.
leonornyeckne akTopbl: reonornyeckne CTPyKTypbl, TEKTOHMYecKue aedopmauun, reocTa-
TUYeckoe OaBrieHve, reoMopdonorsl, NIMTONOro-M1UHepPanorMyecknii cocTae BoAoBMeLLato-
LUMX FOPHBIX NOPOA, MarMaTUYECKmNe NPOLIECCHI, 3K30reHHbIEe NMPOLIECChI.

. ®usuko-reorpacdunyeckme daktopbl POPMUPOBAHUS XMMUYECKOTO COCTaBa MOA3EMHbIX BOA:

penbed, rmgporpadud, knumaTt, aTMocepHble NPOLECCHI.

. ®nsnyeckune d)aKTOpr d)OpMVIpOBaHI/Iﬂ XMMUYECKOro coCtaBa noa3emMHbIX BOA: TeMnepartypa,

AaBneHue, Bpemsi, NPOCTPaHCTBO.

. buonorunyeckune (baKTOpr d)OpMVIpOBaHVIFI XUMWNYECKOrO COCTaBa MOA3EMHbIX BOA: BO34eN-

CcTBMEe MUKPOOPraHnM3moB, paCTUTEeINibHOCTW.
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11.
12.

13.
14.
15.
16.
17.

18.
19.
20.

. Tngporeoxnmmyeckme LUKNbI OPMUPOBaAHMSA NMOA3EMHbIX BOA: UHUMbTPALMOHHBIA, MOPCKOW

(ceammeHTauUnoHHbIN), MeTamMopdOreHHO-MarmaTUYECKUIA.
M'maporeoxmmmyeckne 0cobeHHOCTU hOPMUPOBaHNS MHPUNBTPALMOHHBIX BOA,.
'voporeoxmmMmmyeckne ocCo6eHHOCTU POPMUPOBAHMSA CEAMMEHTALMOHHBIX BOA,.

. Fwnporeoxwmmqecme 0COOEHHOCTH d)OpMVIpOBaHVIFI MeTaMOpd)OFeHHO-MaFMaTVI‘-IeCKVIX n

rmgpoTtepmMalribHbIX BOA.

. FeHeTnyeckne ocobOeHHOCTU FVID,pOKap6OHaTHbIX, CyJ'Ib(*)aTHbIX, XnopuaHbiX, CMeLllaHHbIX

BOA.
"opusoHTanbHas (reorpaguyeckas) rmaporeoxXmMmmyeckas 30HanbHOCTb.

BepTukanbHaga (reonormyeckas) rmgporeoxumMmyeckasi 30HanbHOCTb: apTe3naHckue Gaccen-
Hbl NNaTgopM, apTe3naHckue GacceriHbl FOpHO-CKagyaTbix obnacTen, rmaporeonornyeckme
BacceliHbl ByrnikaHOreHHO-0Ca40uHbIX TOSLL, FTMAPOreosiornyeckme MaccmBbl.

BbicoTHas (ropHas) rugporeoxmmmyeckast 30HanbHOCTb.

M'maporeoxmMmmnyeckmne NpoBUHLMK.

M'maporeoxmMmmnyeckne MeToabl NOMCKOB MECTOPOXAEHUNA MOME3HbIX MCKOMNaeMbIX.
maporeoxmMmmnyeckne KpuTepmum NPOrHo3a akTMBM3aLUmMmM CEMCMUYECKMX NMPOLECCOB.
'maporeoxmmmnyeckne nccrnefoBaHnsi B CBA3M C OXPaHOW NMOA3EMHbIX BOL OT UCTOLLEHUS U
3arpsA3HeHus.

Mpadunyeckme cnocobbl N30BpaKEHNA XMMNYECKUX aHaNN30B BOAbI.

Pa3HOBMOHOCTU rMapOreoXMMmMYecKnx KapT

Pa3HOBMOHOCTU rMApPOreoXmmMmyecknx npodomnen n paspesos.

2. JlabopamopHsble 3aHIMuUs
lNepeyeHb nabopamopHbix pabom

. KJ'IaCCVI(*)VILI,I/IpOBaHVIe XUMUYECKNX aHalriM30B MNMoA3eMHbIX BOA MO MWHeEpann3aunm no Knac-

cudpmkaumam B.U. BepHagckoro, H.W. TonctuxmHa, A.M. OBunHHUKoBa, E.B. MNMuHHekepa.

. KJ'IaCCVI(*)VILI,I/IPOBaHVIe XUMUNYECKNX aHalmiM30B Nog3eMHbIX BOA4 MO KJ'IaCCI/I(bVIKaU,I/IFIMZ

a) C.A. WykapeBa c onpeaeneHnem HoMepa kracca 1 Tmna Bogpl;

6) K.E. NuTbeBon c onpegeneHmem Tuna, Knacca v rpynnbl Bogpl;

B) O.A. AnekunHa ¢ onpegeneHvem Krnacca, rpynnbl U TMna Bogbl B 3aBUCMMOCTU OT reHeTu4e-
CKNX KOIPPULMEHTOB;

r) B.A. CynuHa ¢ onpefeneHvemM Tuna BoAbl B 3aBUCUMOCTU OT FreHETUYECKMX koadhdumumneH-
TOB.

. I/I306pa>|<eH|/|e XUMUYECKNX aHalin30B Noa3eMHbIX BOA C MOMOLLbHO:

a) opmynbl M.I. KyprioBa;

6) kpyroson anarpammbl H.W. Tonctnxuna;

B) NpsiMOyronbHUKa Pomxepca ¢ onpegeneHnem poaos CONEHOCTU U LLENOYHOCTH;

r) rpaduka-kBagpata H.W. TonctuxumHa;

A) TpeyronbHnkoB Peppe ¢ onpedeneHnem Tmna Bogbl.

KnaccuduumpoBaHme XMMUYECKNX aHanM3oB NoA3eMHbIX BO, MO KECTKOCTU MO Kraccuduka-
umm O.A. AnekuHa. lNocTpoeHue rpadumka 3aBUCMMOCTU OOLLIEN XXECTKOCTU OT MUHeparnuvsa-
unn. OnpegeneHne no rpaduky MMHepanusaumm Npu nepexoae Yepes KOTopyk Boda CTaHo-
BUTCS XKECTKOWN.

. KJ'IaCCVI(*)VILI,I/IPOBaHVIe XUMUNYECKMNX aHalmiM30B BOAbl NO BEJIMYNHE Cyﬂb(*)aTHOVI arpeccumn. Mo-

CTpO€eHMe rpadmka 3aBMCUMOCTM CyNnbaTHOM arpeccumn oT MuHepanusauun. Onpegenexve
no rpaduky MmMHepanusauum npu nepexoge Yepes KOTOPYH BoAa CTaHOBUTCHA CynbdaTHO
arpeccuBHOMN.

. MocTpoeHune rpadmkoB 3aBUCMMOCTM KAaTMOHOB OT MUHEpanu3aumum, 1 aHMOHOB OT MUHepanu-

3auunnm Cc onpepneneHnem TmMnos BOObI.

. I'Ioc:TpoeHme FVI,D.pOI'GOXI/IMVI‘-IGCKOVI KapTbl C HAHeCceHnemM gnana3oHOB MUHepann3aunn, NMIMHUn

XEeCTKOCTU, NMMHNA Cyﬂbd)aTHOVI arpeccunn n Tmnoe BOAbl.

. MocTtpoeHune rmgporeoxnmmnyeckoro npoduna A.A. bpogckoro.

,D,J'If-l OoueHnBaHUA pe3yrnbTaToB na6opaToprlx pa60T MCNonNb3yeTCd KadeCTBeHHasa LUKala oue-
HUBAHUA: «3a4TEHO» «HE 3a4YTEHO».



KpuTepun oueHnBaHNSA KOMNETEHLMIA LLIkana oueHok

OO6yuvatoLmincs npaBunbHO npoknaccnduunpoBan XMMu4eckne aHanusbl BoAbl M rpa- 3aumeHo

donyeckmn nx nsobpasun. CMor NocTpouTb rpacpuKn U rMaporeoXMUYECKyo KapTy.

O6yqa+ou.|,v||7|c;| HEe npaBWUJ1IbHO npomaccmcbmu,vlposan XMMNU4eckmne aHanmsbl BOObl U He 3aumeHo

rpaduyeckn ux He nsobpasun. He cmor nocTpoutb rpadoukm M rmaporeoXmMmnyeckyto

KapTy.

20.2. NMpomexyTo4yHaa aTrectaums

MpomexxyToyHas aTTecTaumsi NPOBOAMTCS B COOTBETCTBMM C [MonoxkeHnemM o NpoMeXXyToYHoN aT-
TecTaumm oby4atoLLmMXcs Nno nporpaMmmMam BbicLLero obpasoBaHus.

KOHTpONbHO-N3MepuTenbHble MaTepuansl

NMPOMEXYTOYHOW aTTecTtaumn BKNOYalT B cebs

TeopeTndeckmne BOMpoChbl, No3eolidroume OoUueHNTb YPOBEHb MOJTy4YE€HHbIX 3HaHWN N CTeneHb yMeHVIVI n

HaBbIKOB.

I'IpM oueHnBaHUM NCNOJb3YHOTCA Ka4eCTBEHHbIE LLKallbl OLIEHOK.

I'Ipome>|<yT0l-|Haﬂ artTecCtauma no gucuuniimHe ocyuwlecTtBiideTCcAd C NOMOLbH crnenyrwmx oue-
HOYHbIX CpeacCTB:

N

HOONOO AW

13.
14.
15.
16.
17.

18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

0.
. I'Iopop,bl - NCTOYHUNKN KOMMNOHEHTHOIO COCTaBa Noa3eMHbIX BOA, KJ'IaCCVId)VIKaU,I/IFI nopoa.
12.

lpumepsbl 80MPOCo8 K 3K3aMeHy

MpeameT 1 ocHOBHbIE 3adayun rmgporeoxmmmnn. CBA3b rMApPOreoxXmMMmm ¢ ApyrmMmmn Haykamu.
PacTtBopeHue Kak oanH 13 npoueccoB (opMMPOBaHMA XMMUYECKOrO COCTaBa NoA3eMHbIX
BOJ.

MeToabl rmaporeoxXmMMmnyecknx uccrnegoBaHun.

Mpouecc agcopbunn; ycrnosusa nposiBNeEHUS.

MocTpoeHue obLen rmaporeoXMMnNYECKon KapThbl.

Mpouecc noHHoro obmeHa; pacnpoCcTpaHEeHHOCTb.

M'maporeoxmMmmyeckoe KnaccuuumpoBaHne; KaTeropum n Knaccebl.

MakpoaHOHbI NOA3EMHBIX BOA 1 MX NMPOUCXOXAEHME.

Ycnosua hopmmnpoBaHnst NOA3EMHbIX BOA rmapokapboHaTHOro tuna.

Mpouecc cmelLeHns BoA; reosioro-rugporeosiornieckne ycnoBus nposiBNeHuns.

XapakTepucTuKa KayecTBa NPeCHbIX NOA3EMHbIX BOA B NnaTopMeHHbIX obnacTtax ¢ rymma-
HbIM KNUMaToM.

TBepable opraHn4eckme BeLecTBa — MCTOYHUKN KOMMNOHEHTHOrO CocTaBa Nnoa3eMHbIX BOA.
dopmupoBaHne XMMMYECKOIo cocTaBa NPeCHbIX NOA3EMHbIX BOS,.

YyacTne ceqUMeHTaUNOHHbIX BOA B POPMUPOBAHNN XMMUYECKOTo COCTaBa NOA3EMHbIX BOA.
Mmpporeoxmmunyeckme haktopbl POPMUPOBAHNSA XMMUYECKOIO COCTaBa NOA3EMHbIX BOA
Knnmatonoro-reomopdonornyeckme haktopbl opMnpoBaHnUs XMMMYECKOro cocTaBa noja-
3€MHbIX BOA.

XapakTepuCcThka XMMUYECKOro cocTaBa NoA3eMHbIX BOA 30Hbl UHTEHCMBHOIO BogooOMeHa B
0bnacTsx ¢ ryMumaHbIM KnMMaToM.

Murpaums XMMmn4ecknx anemMeHToB B NOA3EMHbIX BoAaX; onpeaenenne; BHyTpeHHne akTo-
pbl MUrpauum.

20. YyacTue oBeHUNbLHOro oaktopa B hopMmMpoBaHNN XMMUYECKOrO COCTaBa NoOA3EMHbIX
BOA.

Mpouecchl BbinageHUsa 13 Nog3eMHbIX Bog, COEOUHEHUI B TBepAor ¢ase.

YcnoBus hopmMupoBaHnda NoA3eMHbIX BOA, CyNbaTHOro 1 XNopuaHoOro TUnos.

MpuHUMNBI NOCTPOEHNS KapTbl KaYecTBa NoA3eMHbIX BOA.

MakpokaTUOHbI NOA3EMHbIX BOA U NX NPOUCXOXOEHUE.

TepmoanHammyeckmne aktopbl GOPMUPOBAHMUSA XMMNYECKOTO CoCcTaBa NOA3EMHbIX BOA.
MpoLuecchl yrnekMcnoTHOMoO BblLLenavnBaHus.

KnaccuduumpoBaHme noa3eMHbIX BOA B MPUKIaaHbIX Lensx.

Mpovuecchl KOHLEHTPMPOBAHMSA

XapaktepucTmka XMMUYeCKOro coctaBa noA3eMHbIX BOA ropHOCKNnagvatbix obnacten n kpu-
cTannnMyecknx MaccmBoB.




30. Mcnonb3oBaHne maTeMaTMYeCKUX METOO0B 4SS KnaccuduumpoBaHnsa NoA3eMHbIX BOA MO
XMMWYECKOMY COCTaBy.

31. N'eoxmmmnsa Me3oKOMMOHEHTOB B NMNOA3EMHbIX BOAAX.

32. lpouecchl BbiLenaymBaHus. XapakTepucTmka NpoLecCcoB OKUCIIEHUS U CEPHOKUCIIOTHOIO
BblLLeNavyMBaHus.

33. KnaccuguumpoBaHne nogsemMHbIX BO N0 KOMMIOHEHTHOMY COCTaBy.

34. CTpyKTypHO-TEKTOHMYecKMe hakTopbl (POPMUPOBAHMUS XMMUYECKOTO COCTaBa Noa3eMHbIX
BOA.

35. KnaccuguumpoBaHne nogsemHbIX BO4 N0 MUHepanunaaumu.

36. lNpouecchl pactBopeHus. KpaTkas xapakrepucTumka.

37. ATMocepHble ocafku Kak UICTOYHUK (hOPMUPOBAHUSA XMMUYECKOro COCTaBa NoA3eMHbIX BOS,.

38. A6copbuUNOHHBbIE MPOLIECCHI U UX POSib B CAMOOYULLIEHMM NOA3EMHbIX BOA, OT 3arps3HeHus.

39. [eonoro-rmgporeonornyeckue ycrnoBnsa (popMmpoBaHus XMMMYECKOro cocTaBa rpyHTOBbIX

BO4 obnacrten ¢ apMaHbIM KNumaToMm.
40. XapaKTepucTuKa 30Hbl MPECHLIX BO.

41. KauyecTtBeHHas n KONMYeCTBEHHas oueHKa murpaunm XmuMmn4eCknx anemMeHToB B NOA3E€MHbIX

BOAAaXx.

42. (DOpMVIpOBaHVIe XMMUYECKOrO cocTaBa Noa3eMHbIX BOA 30HbI MUHTEHCMBHOIO BOgOOOMEHA

rymMuaHbIx obnacren.
43. FeoxXMmmsa MUKPOINEMEHTOB B NMOA3EMHBIX BOAAX.

44, OK/CNUTESNBHO-BOCCTAHOBUTESbHbIE npouecchbl B cuctemMme noasemMmHada soga—opraHn4eckoe

BeLLEeCTBO.

JlabopamopHsbie 3adaHusi

BeinonHuTb Bce nabopaTtopHble paboTbl, @ MUMEHHO, MPaBUIbHO MpoKnaccuUUMpoBaTh XMMmye-

CKMe aHanmnabl BOAbI U Fpa(*)VI‘-IeCKVI nx M306pa3VITb. nOCTpOI/lTb Fpad)I/IKI/I N rmngporeoxXMMmnHeCcKyro KapTy.

Ok3aMeH NpUHMMaeTcs B NUCbMEHHOW (hopMe C MOCreayolyM YCTHbIM OTBETOM Ha BOMPOCHI
buneTa 1 gononHUTenbHble Bonpockl. Mpyn peanusaumm Kypca ¢ NpUMMeHeHUeM 3MeKTPOHHOIO 00yYeHus
M OMCTaHLMOHHbIX 0b6pa3oBaTenbHbIX TEXHOMNOIMMI AonycKaeTcst TONbKO ycTHast popma oteeTa. Kpome
TOro, OLleHKa 3a 3K3aMeH MOXeT ObITb BbICTaBlIEHA HAa OCHOBaHUW pe3yrbTaToB 3afaHuin TekyLLen aTTe-
cTaumu, UHAMBMAYANbHbIX 3a4aHUA U Pe3ynbTaToB NpPaKTUYeCKMX, U nabopaTopHbIXx paboT no cornaco-

BaHWO ¢ obyyatommcs.

KOHTpOnbHO-U3MepUTENbHBIN MaTepuarn COCTOUT U3 ABYX TEOPETUYECKMX BOMPOCOB.

,D,J'IFI oueHmBaHNA pe3yribTaTtoB 06yqu|/|s=| Ha 39K3aMeHe NCNOoJ1b3yeTCd 4-6annbHag WKana: «oT-

JIMHHO», «XOpOoLWo», «yaoBneTBopuTesibHO», «kHey4OBIETBOPUTETTbHO».

YpoBeHb
Kputepun oueHmBaHUsS KOMNeTEHLMN cchopmmpo- LLikana oueHok
BaHHOCTM
KOMMeTeHUun
OOyuvatowmnca B MONHOW Mepe BrageeT MOHATUWHBIM annapaTtoMm | [ToebiweHHbI OmnuyHo
OaHHON 06nactu HaykuM (TeopeTUHeCKMMM OCHOBaMW AMCLMMNNMHDI), ypogeHb
crnocobeH mnniocTpupoBaTb OTBET MNpumepamu, daktamu, OaHHbIMU
Hay4HbIX UccneaoBaHWU, NPUMEHSTb TeopeTUYeckue 3HaHusa anga pe-
LLEHWsI NPaKTUYECKNX 3a4ad B obnactu rmaporeoxmmmnm
OOyuvatowmnca BnageeT MOHATMIHBIM annapaTtoM AaHHow obnactu | basossbil ypo- Xopouwio
Haykn (TeopeTMyYecKMMn OCHOBaMW OUCLMMIIMHBLI), CNOCOBEeH wunnto- 8EHb
CTpupoBaTb OTBET MpuMepamMu, OOMNycKaeT OLIMOKM Mpu peLleHnn
npakTM4yecknx 3agady B obriacty rmaporeoxmmmm
OOyuvatomincsa BnageeT YacTUYHO TEOPETUYECKMMM OCHOBaMW OUCLU- lNopoeoenii Ydoenemeopu-
NNWHbI, bparMeHTapHoO crnocobeH AaTb OTBET Ha AOMONHUTENbHbIN ypOo8€eHb mersbHO
BOMPOC, HE YMEET MPUMEHATb TEOPETMYECKUE 3HAHWUSI MPU peLUeHUn
NpaKkTUYECKNX 3aday No rmgporeoxmmmm
O6yu4arowmincss 4eMOHCTPUpyeT OTPbIBOYHbIE, (dparMeHTapHble 3Ha- - Heydoenemeopu-
HWUs1, JoNycKaeT rpybble oWnbKM NPy peLleHnn NpakTUYecKor 3agaym mersibHO




20.3. PoHA OLlEeHOYHbIX cpeacTB C(hOPMUPOBAHHOCTU KOMMNETeHUMN (NnepeyYeHb 3agaHun)

MK-1 Cnoco6eH NpUMEeHATb TEOPETUKO-MEeTOA0NOrM4YecKkne OCHOBbI
¢hyHOAaMeHTanbHbIX IMAPOreonorM4ecknx U UHXXeHepHo-reoriormMYecKux AUCLUMNINH

1) 3akpbITble 3agaHus (TECToBbIE, CPeAHUN YPOBEHb CIOXXHOCTH):

3A0AHUE 1. Kakolh n3 KOMNMOHEHTOB He ABMSETCA rMaBHbIM B XMMUYECKOM COCTaBe BOAbl?
- Fe*
-  HCO;
_ Ca2+

3ALAHWE 2. Kakon BepxHU Npeaen MMHepanusaunmn NpecHbIX NPUPOLHbIX Bog?
~ 1rigm®
0,5 rigm®
2 rigpm®

2) OTKPbITble 3aaHus (TECTOBbIE, NOBbILUEHHbIV YPOBEHb CIIOXHOCTU):

3A0AHUME 1. B 30He akTMBHOro BogooOMeHa noAas3eMHblie BoAbl OObIYHO MMELOT ..... XUMUNYECKNIA CO-
cTaB.
OT1BeT: rmgpokapOoHaTHbIN.

3A0AHUE 2. Ecnun Boga umeeT obLuyto XECTKOCTb 7,2 MMonb/aAM3, To B COOTBETCTBUM C Knaccudmka-
umen O.A. AneknHa eé OTHOCAT K .....BoaaM.
OTBeT: XECTKUM.

3) oTKpbITbIE 3a4aHuUd (CUTYaLMOHHbIE 3a4a4U, cpeHUN YPOBEHb CIOXHOCTU):

3apaHue 1. ArpeccnBHOCTb Boabl. E€ Tunbl.
OTtBeT: Boga, conpukacatowascs ¢ XenesHbiMn 1 METaNNOKOHCTPYKUMAMU JOMKHA UMETb Takon XUMMK-
YECKMI COoCTaB, NpendaTcTBylOWMA Kopposnn. NogsemMHble Bogbl B TOW WM MHOW CcTeneHu obnagaroT
CBOWCTBOM arpeCcCUBHOCTM MO OTHOLLEHWUIO K BETOHY, ene3obeToHy 1 meTannam. ArpecCMBHOCTb Yalle
Bcero obycrioBneHa NpucyTCTBMEM MOHOB Bogopoda (Kucrble BOAbl), CBOGOAHOM YINEKMUCNOoTbl, CyMb-
daToB 1 MarHus.

PaanuyatoT WwecTb TMMNOB arpecCuBHOCTH:

1 TMn. ArpeccmMBHOCTL BbilLeNavynBaHus.

2 T1n. ArpeccuBHOCTb OBLLIEKMCIIOTHAA.

3 TUn. ArpeccnBHOCTb YrneKkNCcrnoTHas.

4 Tvn. ArpeccmBHOCTb CynbdaTHas.

5 Tmn. ArpeccuBHOCTb MarHeaunarnbHas.

6 TMn. ArpeccuBHOCTb KMCNopogHas.

MNMK-2 CnocobeH oueHnBaThb rMAPOreoniormyeckmue n MHXXeHepHoO-reosiorM4eckme ycroBusa ans
pPa3nNnyHbIX BUAOB XO3ANCTBEHHOMN AeATENIbHOCTHU

1) 3akpbITble 3aaHus (TECTOBbLIE, CPpeaHUN YPOBEHb CINOXHOCTN):

3ALAHUE 1. Boabl ¢ pH=7,1 oTHOCATCS K:
-  HeuTpanbHbIM
- Kucnbim
- Weno4HbIm

3A0AHUE 2.Kak nsmeHsieTcs MuUHepanuaaums nog3eMHbIX BOA CBEPXY BHU3 B re0rniorMyeckomM paspese?
- yBenuuuBaeTcs
- CHwxaeTcs



- He nameHseTcs
2) OTKpbITblE 3a4aHus (TECTOBbIE, NOBbLILEHHbIV YPOBEHb CNOXKHOCTHN):

3AOAHUE 1. B cootBeTCcTBME C Knaccudmkaumen B.N. BepHaackoro no BennymHe obuien mmHepanmaa-
LMK, BoObl UMEOLLME MUHepanuaaumo 12 r/om® OTHOCSIT K ... BOAaM.
OTBeT: CONéHbIM

3AOAHWVE 2. B cootBeTcTBUM ¢ CaHluH «ntbeBasi Boga» MNMOK no obuiei EcTkocT ... .
OTBeT: 7 Mmonb/am®

3) oTKpbITble 3aaHUsa (CUTYaUMOHHbIE 3a4a4un, cpeaHUN YPOBEHb CITIOXKHOCTU):

3AOAHUE 1. XKécTkocTb BoAbl. Ee Tunbl. EQMHULEI M3MEpeHMs.
OTBeT: pu oLUeHKe NoA3eMHbIX BOA, UCNONb3yeMbIX AN TEXHUYECKMX Lienen Heobxoammo obpalatb
ocoboe BHMMaHMe Ha XeCTKOCTb BOAbI.

YKecTkocTb Boabl obycnaBnmBaeTcst NpUcyTcTBEM B Boae MoHoB Ca®' n Mg?'. PasnuuatoT ye-
ThIpe TuMa XeCTKOCTU:

1 Tvn. O6was xecTkocTb. OHa onpeaenaeTcs CyMMapHbLIM CoaepXaHvnem B Boae noHos Ca” u
Mg?*.

2 Tvn. BpeMeHHasa unu yctpaHumas xectkocTb. OHa obycnoBneHa HanMyunem B Boae rmapo-
kKapboHaTHbIX 1 KapbOHaTHLIX Conen Kanbums 1 marHus. BennumHa yctpaHMmMom XecTKOCTU BOAbl COOT-
BETCTBYET TakoMy konmdecTBy noHa HCO;', KOTOpOEe MOXHO yAanuTb KUMNsS4YeHnem BOAbI.

3 Tun. KapboHaTHas XeCTKOCTb. OTa XECTKOCTb pacyeTHasd M OnpeaensdeTcs no KOnn4ecTBy
noHoe Ca** n Mg, ceasaHHbIx ¢ noHom HCOj3'. B cnyuae, korga konnyectso noHos HCO5 npesbiluaeTt
cCyMMapHoe coaepaHue noHoB Ca®" n Mg®*, Bcs seCTKoCTb cunTaeTcs kapboHaTHOIA.

4 T1n. MNocToAHHAA UM HeycTpaHUMasa XecTKoCTb. E€ MOXHO onpeaenuTb No pasHOCTU MexXay
obuwen n kapboHaTHOM.

YKecTkoCTb BblpaxaeTcs B MMonb/AM®. [Ina nuTbeBbIX Lieneii 6onbLuei YacTbio UCMonb3yeTcs
noasemHasi Boga ¢ obLueit xecTkocTblo Ao 7 Mmonb/am® — ato MAK Ha KecTKocTb.

Kputepumn u wkanbl oeHMBaHUA 3ag4aHUM ANs OLeHKU C(pOPMMPOBAHHOCTU KOMMNETEeHLUN:
[lns oueHMBaHWA BbIMOMHEHWS 3adaHWA UCMNONb3yeTcs bannbHas WwKana:
1) 3aKkpbITble 3a4aHuUs (TECTOBbIE, CPEAHUI YPOBEHb CIOXHOCTU):
e 1 6ann — ykasaH BEpHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YNCIIE YaCTUYHO.
2) OTKPbITble 3a4aHus (TECTOBbIE, NOBbILLUEHHbIV YPOBEHb CIIOXHOCTU):
e 2 Ganna — ykasaH BepHbIli OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YNCIE YaCTUYHO.
3) OTKpbIThIE 3a4aHUs (CUTYaLIMOHHbIE 3a4a4u, CPeaHUN YPOBEHb CIOXKHOCTHN):
e 5 6annoB — 3agaHne BbIMOSTHEHO BEPHO (MOfyYeH NpaBuibHbIA OTBET, 06OCHOBAH (apryMeHTu-
pOBaH) X0 BbINOMHEHMSA (NpY HEOBX0ANMOCTN));
e 2 6Hanna — BbIMOSIHEHME 3aaHUS COAEPXKUT HE3HAUYUTENbHbIE OLUMOKM, HO NPUBEAEH NpaBUIlb-
HbI XOA4 PacCy>XOEeHW, UK NonyYeH BEPHbIN OTBET, HO OTCYTCTBYeT 0OOCHOBaHME XO4a ero Bbl-
MOJTHEHUS (€CNU OHO ObINO HEOBXOAUMBIM), UNKM 3aaHUE BbIMOSIHEHO HE MOJTHOCTBLIO, HO Nony4e-
Hbl MPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaTbl, OTpaxatowmne NpaBUIIbHOCTL XOA4a BbIMNOSIHEHUS
3a4aHnd, unu, B crnyyae ecnv 3agaHue COCTOUT M3 BLIMOSTHEHMS HECKONbKMX nogsaganunin, 50%
KOTOPbIX BbIMOMHEHO BEPHO;
e 0 GannoB — 3agjaHne He BbINOMIHEHO UMM BbINOSIHEHO HEBEPHO (X044 BbIMNOSHEHUS ownboyeH
U CoaepXuT rpybble OWnOKKN, 3HAYUTENBHO BNUSIOWNE HA JaNbHENLLEE Ero nsy4eHue).




