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Mporpammy aucumnnuHbl paspabotan(a)(vn) ooueHT, K.H. Xapkos U.4. Kadenpa obuwei reonormum u
rmgporeonorum MHCTUTYT reonornm n Hedpterasosblx TexHonorui , lvan.Zharkov@kpfu.ru ; BoueHT,
K.H. (ZoueHT) MycuH P.X. Kadbenpa obLeli reonorum n ruaporeonornm VIHCTUTyT reonorum un
HedpTerazosbix TexHonorui , Rustam.Musin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

npuobpeTeHne TeoPeTNYECKMX 3HAHWI B 06N1acTy pacnpoCTPaHEHUs!, YCNOBMA (DOPMMPOBaHNS 1
MCMONb30BaHNS MOA3EMHbIX BOA; 3aKOHOMEPHOCTEN X ABUXEHUS, DOPMUPOBAHNS XMMUYECKOrO
cocTaBa, OpraHoNnenTNYecKnx N OU3NYEecKnX CBOMCTB; OCHOBHbIX METOLOB NCCNEeL0OBaHNIA
NoA3EeMHbIX BOA; NprobpeTeHme NpakTMYeckrx HaBblkoB B 061acT nabopaTopHbIX MCCNeaoBaHnii no
BbISIBNIEHMIO XMMUYECKOrO COCTaBa BOAHbIX PACTBOPOB M (pMNbTPALMOHHON CNOCOBHOCTM Nopod, a

Takxe B 0bnactu pelweHns Hanbonee pacnpoCTPaHEHHbIX (PUIbTPALMOHHBIX 3a4ay.

2. MecTo OUCLMNMNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pasoBaHus

[aHHas yuebHas aucumunnnHa BkntodeHa B pasgen " 51.6.13 OucumnnuHel (Moaynn)" OCHOBHOA
obpasoBaTenbHol nporpammbl 05.03.01 Meonorust n oTHocKTCS K 6a30BOA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 4 ceMecTp.

B.3.6.12. Kypc N'maporeonorumn oTHocuTCS kK 6a30B0I 4acTy NPOGECCUOHANBHBIX ANCLUMIINH.

N3yyeHnto "'maoporeonornn” 0onxHo npeawecTteoBatb ndydeHune "Ob6wei reonorun”. CTyaeHTbI
LOMXHbl XOPOLWO BNafeTb 3HaHMAMM B 06nacTy XuMmmn n matemMaTkuy (B 06 bemMe nporpammel

cpenHen WKOonbI).

3. KomneteHuun oﬁyqalom,erocsl, (*)OpMI/IPVEMbIe B pe3ynbTare oCBOEeHUA AUNCLUMJINHbI

/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwucpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
OK-7
(0bLweKynbTypHbIE CMOCOBHOCTBIO K caMoopraHmnaaumm n camoobpasoBaHumto
KOMMeTeHuunn)
OrK-5 CNOCOOHOCTBIO NCMONb30BaTh OTPACNEBbLIE HOPMATUBHbLIE 1
(NMpodheccmoHanbHble npaBoBble OOKYMEHTbI B CBOEN NPOdPeCcCMOHaNbHOM
KOMMeTeHuunn) NesaTenbHOCTH
CNoCcobHOCTb MCNONb30BaTh 3HAHMSA B 061aCTN reonorum,
AK-1 reousnkmn, reoxmMMmnmn, rMapPoreonornm N MHXeHepHoOM
reonorumn, reonorum N reoXMUN roproYm
(NDOMECCHOHATbHbIE eonoruu, reono eo OpIOYMX UCKOMAEMbIX,
KOMMETEHLNN) SKONOrnM4eckom reonornm ons peleHns
Hay4yHO-MccnenoBaTenbCkux 3anay (B COOTBETCTBUN C
HanpasneHHOCTbIO (Npodounem) NoAroTOBKK)
MK-11
FOTOBHOCTbIO y4aCTBOBaTb B OPraHM3aLmm Hay4HbIX 1
(MpocpeccroHanbHble H(; aHo?ﬁ anymqae%Km?( (?GMMH()ap OaB |/|3KaoL|l4cpe aeyHLl,l/H?I
KOMMeTeHLM) y P P p
CNOCOBHOCTb CaMOCTOATENbHO MOJyYaTh re0N0rMYeCcKyto
MK-2 MHJOOPMaLMIO, UCMONb30BaTb B HAY4YHO-UCCNenoBaTEIbCKOM
(npodheccunoHanbHble LESATENbHOCTN HABbIKU MONEBbIX U NabopaTopHbIX
KOMNeTeHLmm) reonorn4yecknx nccnenosaHnii (B COOTBETCTBMM C
HanpasneHHOCTbIO (Npodounem) NOAroTOBKK)
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CMocobHOCTb B COCTaBe Hay4HO-nccnenosartenbCKoro

Lncpp komneteHLUN

MNK-3 KONNeKTMBA y4acTBOBaTb B MHTEPNPETALMUM reonornyeckon
(NnpodpeccmoHanbHble MHCpopMaLIMK, COCTaBNEHMN 0THYETOB, pedbepaTos,
KOMNeTeHLUMW) 6rbnunorpadouii No TematTuke Hay4HblX UCCNeLOBaHUN, B

noAroToBke nybnukawuuii

FOTOBHOCTbIO MPUMEHSITb Ha NpakTuke 6a3oBble
obwwenpodeccroHanbHble 3HaHUS U HaBbIKU NONEBbIX

MNK-4 reonorn4yeckunx, reogonsn4ecknx, reoxXMMmn4eckKunx,
(npodbeccmoHanbHble rMAOPOreonornyecknx, HedpTerazoBbix N 3KONOrO-reonornyeckmx
KOMneTeHuunn) paboT Npu peleHnn NPon3BOACTBEHHbIX 3a4a4 (B
COOTBETCTBUM C HAMPABNEHHOCTbLIO (NPOUNeEM) Nporpammbl
H6akanaspuaTta)
FOTOBHOCTbIO K paboTe Ha COBPEMEHHbIX MONIEBbIX U
MK-5 nabopaTopHbIX re0NOrMYECKUNX, reoPU3NYeCcKuX,
(npodhbeccmoHanbHble reoxummyeckmx npubopax, yctaHoBKax n obopynosaHmm (B
KOMNeTeHLmm) COOTBETCTBUW C HANpPaBNEHHOCTbIO (Npodhrnem) Nporpammbl
bakanaspuaTta)
MK-7 CMOCOOHOCTLIO Y4acTBOBATb B COCTABNEHNN MPOEKTOB U
(NMpodheccmoHanbHble CMETHOM OOKYMeHTaunn Npon3BOACTBEHHbIX Fre0Nornyeckmx
KOMMeTeHLMN) pabor

B pesynbtate 0CBOEHUS ONCUMNMNUHBI CTYAEHT:
1. DONXeH 3HaThb:
- 0CODBEHHOCTM CTPOEHMS MOA3EMHON r*MAaPOCcCEpPsI;

- B3aAMMOCBA3b NMpuMpoOHbIX BOL;

- YCNIOBMSI NPOCTPAHCTBEHHOMO PacnpOCTPaHEHNS 1 (DOPMUPOBAHMS Pa3NMYHbBIX TUMOB NOA3EMHbIX
BOL (TPYHTOBbIX, MEXMNACTOBbIX, TPEWMWHHbIX U Op.);

- B3anMOCBA3b B3aI/IM006yC}'IOBJ'IeHHOCTb OCHOBHbIX reosiorm4eckmnx (|/|erHepHo-reonormquKmx,
KpI/lOI'eHHbIX) n rngporeonorn4eckmnx npoueccos n ABNEHUN;

- Knaccudpmkaumm noa3emMHbIX BOL;
- OCHOBHbIE 3aKOHOMEPHOCTU ABUXEHUS NMOA3EMHbIX BOA (3aKOH [lapcu);
- OCHOBHbIe (paKTOpbl 1 NPOLIECCHI (POPMUPOBAHMS XMMUYECKOrO COCTaBa NOA3EMHbIX BOA;

- 0c0beHHOCTM NnabopaTopHbIX METOA0B MO BbISBEHNIO XMMUYECKOr0 COCTaBa BOAHbIX PaCTBOPOB 1
PUNbTPALMOHHOM CNOCOBHOCTUN FOPHbIX MOPOL;

- MPUEMbI PELIEHNA HEKOTOPbIX PaCchpPOCTPaHEHHbIX B TMAPOreonormiyeckom npakTnke
punbTpaUNOHHbIX 3aaay;

- HArpys3ky u 0COBEHHOCTM COCTaBNeHUs! rmoporeosiorm4ecknx Kapt n pa3pesos.

2. DONTIXEH yMeTb:

- dHann3nmpoBartb reosiorn4eckume, reomopqaonormquKme N reoskonorn4yeckmne naHHble no
OTAE/IbHbIM MJiIoWansam ons npeuBapMTeanoM OUEHKHN nx rmgporeosiorn4eckumx yCJ'IOBVIVI;

- 4nTaTb N COCTaBNATb rmaoporeonornyeckmne Kaptbl N pa3pes3bl, CyanTb O rmaporeonorn4eckmx
YCNOBUAX OTPaXEHHbIX HA HUX TEPPUTOPUAX (nnoma,uKax);

- pewartb HEKOTOPbIE PacrnpPOCTPaHEHHbIE B FMAPOreonorMyeckoin npaktnke ounbTpaLumoHHbIe
3a4a4n ¢ MCnonb3oBaHMEM NMHENHOro 3akoHa dapcu;
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- 0bpabaTbiBaTh AAHHbIE MO XMMWYECKOMY COCTaBYy MPUPOLHbLIX BOL;

- onpenensitb KOagMULMEHTbI (ONbTPALIMU NECHAHBIX MOPOL pacHeTHbIM U nabopaTopHbIM
MeToLaMmu.

3. ONXEH BnaneThb:

- TeopeTnyeCKnMmMm 3HaHNsAMN B obnactu CTPOEHUA noa3eMHOM rmnapocdoepbl u YCHOBVII7I
bopMmpoBaHna pasHOTUMHbBIX (Fp)/HTOBbIX, MeXnnacToBbIX, TPEWNHHbIX N T.,D,.) noa3emMHbIX BO4,;

- OCHOBHbIMW NprieMaMun 06paboTKuM rMApPOreonorM4eckor U rmaporeoXMMmM4ecKor nHdopMaumm, n
peweHns psaaa pacnpocTpaHeHHbIX PUNbTPaAUMOHHBIX 3a4ay;

- TMAPOreonornyeckon TEPMNHONOTNEN;
- HaBblkamy paboTbl C r’MAPOreoIorMYeCKMI KapTaMmn 1 paspesamu;

- HaBblkamy nabopaTopHbIX UCCNenoBaHMI cocTaBa NPUPOLHbLIX BOL M onpeneneHns
PUNbTPALMOHHOM CNOCOBHOCTN NOPOL.

4. nonXeH OeMOHCTPUPOBaTb CNOCOHBHOCTb Y FOTOBHOCTb:
- UICMONb30BAaTh MOJyYEHHbIE 3HAHUS A4S PELIEeHNS HEKOTOPbIX PACNpPOCTPaHEHHbIX B
reonoro-rnaporeocniorMieckoi NpakTMke 3anay;

- NPYMEHSATb Ha NPakTNKe MeToabl cbopa, 0bpaboTkn,aHanm3a n 0606weHns
reonoro-rnaporeocnornieckon NHgopmaunm;

- NpoBOANTL NabopaTopHble NCCNEeAoBaHMS MO BbISIBNEHNIO MaKPOKOMIMOHEHTHOrO CoCTaBa
NPUPOLHbIX BOL U OLEHKE (PUbTPALMOHHON COCOBHOCTY NecyaHblX Nopoa;

- aHanM3unpoBaTb 1 0606wWaTb OTAENbHbIE AAHHbIE MO YCNOBUSIM PacnpoCTPaHEHUS, 0COOEHHOCTSM
cocTaBa 1 CBOWCTB NOJO3EeMHbIX BOL;

- COCTaBn4aATb 1 aHaANM3npoBaTb rmgporeosiorn4eckmne Kaptbl N pa3pesbl;

- COCTaBNSATb NPeABapPUTENbHbIE 0O BACHUTENBHBIE 3ANNCKM MO TMAPOre0N0orM4eCKNM YCNOBUSM
paccMaTprBaeMblX TEPPUTOPUIA (Nnowanen);

- UICNONb30BaTb MHADOPMALIMIO U3 PA3NINYHbBIX MCTOYHMKOB A/ PeleHnst NpodeccroHanbHbIX 3a4ay;

- NOBbIWATb YPOBEHb CBOUX KOMMeTeHuun.
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4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ MoOyns
Obwas TpyooemMKOoCTb AMCLUNANHBI COCTaBNSET 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUUMNNHBI 9K3aMeEH B 4 CEMECTPE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO NS Oonycka K 3adeTy
28 6annos.

86 bannos n 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "yooBnetBopuTenbHO" (yO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunivHe/ MOAyNo
TemaTtnyecknu nnaH gucUUNIUHbI/MoAaynNs

Buabl n yachbl
Pasgen ayauTopHOM paborThbl,
Hepnens MX TPYAOEeMKOCTb Tekywiume coopmbl
N D‘"KAL:)'L";,'LV,"HH/ CemecTp emectpa (B yacax) KOHTponsi
Nexumn MpakTnueckuelllaboparopHble
3aHATUSA pabortbl
Tema 1.
XapakTtepucTuka
rmoporeonornm Kkak ;Iglﬁ;mi::oe
1.|Haykun. mopocdepa 4 1-2 2 0 6 3anaHme
3emnun. KpyrosopoT
BOObl Ha 3emne.
BoaHblli 6anaHc cywu.
Tema 2. CTpoeHune
MnoA3EMHOW
rnapocdepbl. Buabl MVCLMEHHOE
BOObl B FOPHbIX
MalLH
2./[noponax. 4 3-4 2 0 6 gg,u:Hm ee ©
BoaHo-konnekTopckue
(rmpporeonorunyeckue)
CBOWCTBA rOpHbIX
nopoga.
Tema 3. Boga kak
XUMUYECKOe BeleCTBO. M
2 NCbMeHHas
3 dusnyeckne ceoncTea 4 5 5 0 3 a6COTae a
‘Inon3emMHbix Boa. Coctas P
NnoA3eMHbIX BO.
Tema 4. Ycnosus MucbMeHHoe
MUPOBAHMUSA MalLH
4 |PopMMpOBa 4 | 68 | 2 0 9 AomalHes
XUMUYECKOro cocTasa 3agaHue
NnoA3eMHbIX BOL.
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPyAOEMKOCTb Tekywme coopMbl
N ‘D'"Kn"(")""’;'_r;"”b'/ C("w'echcemecrpa (B yacax) \ll(ompgt:mp
ay Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
MucbmeHHoe
5 |Tema 5. liunammka 4 9-11 5 0 9 nomalHee
‘[Nnoa3eMHbIX BOA. 3agaHue
Tema 6.
Knaccugomkaumnm KoHTtponbHas
NMoA3EMHbIX BOA. paboTta
dopmuposaHne [MncbmeHHoe
6. a3/IMYHbIX TUMOB 4 1213 2 0 6 aomalHee
P
non3eMHbix Bod. Boabl 3agaHue
30Hbl aspauunu.
['pyHTOBbIE BOAbI.
Tema 7. dopMmuposaHue
pPasnnyHbIX TUMOB
NoA3€EMHbIX BOL. Eomﬁzmﬁzgoe
7.\MexnnacToBble 4 14 2 0 1 sananne
(apTesmaHckue) Boabl.
TpewmnHHbIE BOAbI.
Tema . Itoroeas Ok3aMeH
. 4 0 0 0
doopma KOHTpons
Ntoro 14 0 40

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. Xapaktepuctuka rugporeonorum kak Hayku. Frmgpoccepa 3emnu. Kpyrosopot Boabl
Ha 3emne. BogHbin 6anaHc cyLun.

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

MpenMeT, 3a8ayun 1 pasgensl rmaporeonormn. MecTo ruaporeonornm B cucteme
€CTeCT-BEHHO-Hay4HbIX ANCUMNNVH. IcTopust pa3sutus n 3HadyeHne rugporeonorum. CoBpe-MeHHoe
COCTOsIHME MUHepanbHO-CbipbeBol 6asbl Poccun n TatapcTaHa B OTHOWEHUN NOA3EMHbIX BOA
X035IMCTBEHHO-NMUTLEBOr0 Ha3Ha4YeHus. 'paHnLbl, 06 beM 1 oopMUpoBaHMe rmapocdepbl 3emnu.
Bopna B atMocdpepe, Ha NOBEPX-HOCTV 3EMAIN 1 B 3eMHbIX Heapax. EAMHCTBO NpUpoaHbIX BO4
3emnn. OcHOBHbIE NPO-Liecchl B rnapocgepe. MMaponorniecknii u reonornyeckmin KpyrosopoThbl
BOJIbl: BETBU, MEXAHU3M 1 MacluTab nposiBneHns. 3Ha4eHne 1 B3aMMOCBS3b M'MAPONOrNYECKOro
reonorm4eckoro KpyroBopoToB BoAbl HA 3emne. YpaBHeHne BoaHOro 6anaHca. Xapakrepucrmka u
KONMYeCTBEHHbIE NOKa3aTeNn OCHOBHbIX 9N1EMEHTOB HanaHca NPUPOHbIX BOL ? 0calkMy,
KOHAEeHcauus, ucnapeHne, NoBEPXHOCTHBbIN 1 NOA3EMHbIA CTOKMW.

naboparopHas pabora (6 4aca(oB)):

Tema "MeToapbl onpeneneHns KoappuLMEHTOB OUNbTPALMN FOPHbIX Nopod. PacyeTHbie MeToObI
onpeneneHns KoadguumeHTa gpunbtpaumm”. XapakTepucTnka pacyeTHbIX METOLOB.
["paHynoMeTpryeckmnin aHanna 06noMoyHbIx nopod. ObpaboTka AaHHbIX rpaHyNoOMETPUYECKOr0o
aHanmza. NocTpoeHmne KpuBbIX 04HOPOAHOCTI Nopog (rpyHToB). OnpeneneHne KoaLUNEHTOB
domnbTpaumMmn NnecyaHbIX NOpo4 No aMNMpruyecknm goopmynam (dopmynbl XazeHa, Cnuxtepa,
3aypbpest v ap.).

Tema 2. CtpoeHue noasemHon ruapocdcpepbl. Buobl BoAbl B ropHbIX Nopoaax.
BoaHo-konnekropckue (rugporeonornyeckue) CBONCTBa ropHbIX NOpoa.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
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Tema "CTpoeHune noasemMHom rugpocdepsl (rnaporeocdepsl)”. AneMeHTbl NOA3EMHONM rnapocdepsl
- 30Hbl a3paunn 1 NOIHOro BOAOHACHIWEHWS, KPUONMTO30HA U 30HA MNOA3EMHbIX BOL B
HaOKPUTNYECKOM COCTOSHMM. OCHOBHblE (PakTOpbl, ONpeaensowme CTpoeHne rmaporeoceepbl.
[varpamma ¢oa3oBoro coctosiHusl Boabl. MoaseMHble BoAbl B CBOOOAHOM COCTOSHUN:
napoobpasHasi, rpaBMTaLMoHHas BOAa U BOAA B HAAKPUTUYECKOM COCTOSIHMM. MNoA3eMHble BOAbI B
CBSI3aHHOM COCTOSIHMW: OM3NYECKN N XMMNYECKM CBA3aHHas, MMMOOMIM30BaHHas BoAa 1 Boaa B
TBEPOOM COCTOSAHUN. [TyCTOTHOCTb (CKBAXHOCTb) FOPHbIX MOPOA. Buabl CKBaXHOCTU U MX
KONMYeCTBEHHOE BbipaxeHune. BnaxHoCTb 1 BnaroeMkocTb ropHbix nopod. Bonoornaya n
BOLOMNOrNoweHme ropHbix nopod. OCHOBHbIE BUAbI (TUMbI) BAAXHOCTU, BNaroeMKOCTH, BOAOOTAAYN U
BOLOMOINOWEHWS, U UX KONUYECTBEHHOE BbipaxeHue. [1poHMLaemMocTb 1 punbTpaumoHHas
CnocobHOCTb ropHbIx Nopoa. KoadhpmumeHTbl NPOHULAEMOCTU 1 COUNBbTPALIUK, NX B3AVMOCBS3b U
obycnoBneHHocTb. Knaccudomkaums ropHblx Mopoa no BOAONPOHNLAEMOCTH.

naboparopHas paborta (6 4aca(oB)):

Tema. "JlabopatopHble MeToObl ornpeaeneHns KoadpuumeHTa gounbtTpauun”. Xapaktepucrmka
nabopatopHbIx METOA0B. XapakTepucTka OCHOBHbIX MPUGopoB. MprHUMMbLI NPoBEeAEHUS
nabopatopHbIX PUNbTPALMNOHHBIX 3KCnepuMeHToB. OnpeneneHne KoagmULNEHTOB oribTpaLmm
Pa3HO3ePHNCTbIX NeckoB ¢ nomoubto Tpybku CIMELIMEO.

Tema 3. Bopa kak xuMnuyeckoe BeLlecTBo. Pusmyeckme cBomcrTea non3eMHbix Boa. Cocrtas
noja3eMHbIX BOA.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

CtpoeHune monekynbl Boabl. CTPyKTypa, yHUKanbHble CBONCTBA M M30TOMHbIA COCTaB BOAbI.
MyTHOCTb, LLBETHOCTb, 3anax, BKyC, Temnepartypa, Tennounanyeckme CBOMCTBA, NNOTHOCTb,
BSI3KOCTb, 3NIEKTPONPOBOAHOCTb, ANANEKTPUYECKAS MPOHNLAEMOCTb, MOBEPXHOCTHOE HATAXEHME,
PanMoakTUBHOCTb, CXXMMAEMOCTb (KpaTkas XapakTepucTmka, eAUHNLbI U CNocobbl 3MEPEHUS,
Knaccugprkaumns noa3emMHblx Boa no temneparype). OCHOBHblE KOMMOHEHTbI COCTaBa Bog, ?
MUHepanbHble, ra30Bble, OPraHN4Yeckme, XnBoe BeLeCcTBO. XMMNYECKUIA COCTaB MOAIEMHbBIX BOA,.
Xapaktepuctvka Makpo-, Me30- 1 MUKPOKOMMOHEHTOB. MHepanuaaumsa npupoaHbIX BOA.
Knaccndgomkaums noa3eMHbIX BOA N0 BENNYMHE MUHEPANU3aunn. VIHTerpanbHble 1 cneumguyeckmne
nokasaTtenu XMMU4YeCcKoro coctasa NoA3EMHbIX BOA, ? BOLOPOHbIN nokasaTenb,
OKUCNUTENbHO-BOCCTAHOBUTENbHbIA MOTEHLMAN, XXECTKOCTb, arPeCCUBHOCTb.

naboparopHas pabora (3 yaca(oB)):

Tema "Buapbl aHann3a npupoaHbix Boa. MNpoBeneHne WecTMKOMNOHEHTHONO XMMMYECKOro aHanmaa
BoAbl". CaMOCTOATENBHOE NPOBEAEHNE XUM. aHaNN3a BOAbl.

Tema 4. YcnoBusi oopMUpOBaHUS XMMUYECKOro cocTaBa Nnoa3eMHbIX BOA.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OcCHOBHble (hakTopbl OOPMUPOBAHNS XMM. COCTaBa NOA3EMHbIX BOL ? (OU3NKO-XUMUYECKUE,
onaunko-reorpadmyeckmne, reonoro-ruaporeonornyeckne, bronornyeckne, aHTPOMOreHHbIE.
[Mpoueccbl OPMMPOBAHNS XMM. COCTaBa NOA3EMHbIX BOL - TMOPOreoXumMnyeckune,
rmppobroxnmmyeckme. OCHOBHbIE TMAPOreOXMMNYECKNE NPOLIECCHI ? paCTBOPEHME U
BblluenayMBaHne, BblAeNEHNE BEIWECTB N3 PaCTBOPOB B TBEPOYO ¢0asdy, COPOLIMOHHbIE NPOLIECCHI,
NOHHBIN 0OMeH, rmpgponuna, anudpdysns. MmapobroxnMmyeckme npoueccol ? BroreHHas reHepaums
CO2, cynbhopukauns, cynbatpesykumns, HUTpuukauns, oeHmTpudounkaumns,
MeTaHoobpa3oBaHme, BOOOPOAPEayKUUS.

naboparopHasi pabora (9 4aca(oB)):

Tema "ObpaboTka XMMMYECKUX aHanM30B BoAbl". POPMbI BbIPaXXEHWUS XMMNUYECKOrO COCTaBa
noa3eMHblix Bog. OnpeneneHme BTOPOI 1 TPETbE OOPM aHanmn3a, UHTerpanbHbIX U
crneunguyecknx nokasartenei, cocTaBneHne rnaporeoxmmmyeckux tabnuuy. OnpeaeneHue
FMOPOreoXMMMYECKOro Tuna BoAbl, BbiIBNEHME €€ NPUroAHOCTM B NMUTLEBbLIX LIENSX, COCTAaBNEHNE
PopMyN MOHHOMO cocTaea. 'padomyeckoe n3obpaxeHve pesynbTaToB XMMUYECKUX aHann3os BOAbl.
ObpaboTka WeCTUKOMMNOHEHTHOrO aHann3a, CaMoCTOATENbHO BbIMOTHEHHOIO Ha
nabopatopHo-npakTuieckom s3aHsTnm. ObpaboTka ABYX MNOMHbIX aHANM30B BOAbI, MPEACTaBNSEMbIX
npenofasaTtenem.

Tema 5. [ilInHaMuKa NoA3eMHbIX BOA.
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):
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MoHATMSA punbTpaumns, HPUNbTPauuns, reopunbTpauns. PunbTPaLMOHHbBIA NOTOK.
["leomeTpuryeckme xapakTepMCTUKN oMNbTPaLMOHHBIX MOTOKOB ? Nnowanb NonepeyHoro CeYeHns,
MOLUHOCTb, WNPKMHA, AnvMHa. [mapoanHaMmyeckme XxapakTepucTnkn omnbTpaLMOHHbIX MOTOKOB ?
pacxon, CKOPOCTb ounbTpauumn, rmapocTaTtnyecknii Hanop, rpaaneHT Hanopa, KoaduuUneHT
domnbTpaunn. 3akoH Japcu. ["paHuubl npMeHMMoCcTn 3akoHa [apcu.

naboparopHas pabora (9 4aca(oB)):

Tema "PeweHve rugporeonornyecknx 3agay Ha OCHOBE MCMNOMb30BaHWS 3aKoHa (YypaBHEHWS)
Hapcun". OnpeneneHne eCTeCTBEHHOMO pacxona noToka, UHTEHCUBHOCTU MHAOUAbTPALNOHHOIO
BoA0OOOMEHa rpyHTOBbLIX BOL, MOAY/NS MOA3EMHOIO CTOKA, MHTEHCUBHOCTW ry6UHHOrO BOA0OOMEHA
NOA3EMHbIX BOA, KO3hpuLMeHTa domnbTpaunmn pasoensiouero rMuHNCToro cnos. OueHka BAnsaHus
Ha UNbTPaLMIO reoNoro-CTPYKTYPHbIX, TMTONOro-goaunanbHbIX N PU3NKO-reorpagonyeckmnx
pakTopoB.

Tema 6. Knaccucpumkaumm nonsemHbix soa. dopMupoBaHme pasfIuyHbIX TUMOB NOA3eMHbIX
BoA. Boabl 30HbI aspauun. FpyHTOBbIE BOAbI.

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

Kpatkuin 0630p cywecTByowmx Knaccmunkaumnin noa3emHbix Bog. Knaccmgukaums noa3emMHbIx BO4
MO YCNOBUSIM 3aneraHns U cocTaBy BOAOBMeLLaoWmx nopos (tuny cpenpl). Boabl no4BeHHOro cnos,
BEPXOBOKA, BOAbI KanunspHow KaiMbl. [BUXeHne BoObl Yepe3 30Hy aspaunmn. Xapaktepmuctuka
FPYHTOBbIX BOA. [[PyHTOBbIE BOAbI - MUTAHME U Pa3rpy3ka, 0COOEHHOCTN ABUXEHNS,
rMOPOreOXMMNYECKNIA PEXMM, 30HANTBHOCTb.

naboparopHas pabora (6 yaca(oB)):

Tema "lM'mpporeonormnyeckne kapTbl 1 pa3pesbl”. Obwas xapakTepuctuka rmaporeonormyeckmx
KapT. MprHUMNBI COCTaBNEHMS N Harpy3ka rMaporeonormMyeckmx KapT obwero Ha3Ha4YeHusl.
'maoporeonornyeckas crpatudukaums. CoctaBneHne rmaporeonornyeckon KapTbl Ha TEPPUTOPUIO,
pas3pe3 KOTOPOoi NpeacTaB/eH CybropnaoHTanbHO 3aneralwmMmn 0cano4HbIMI TONWAMN.
[MocTpoeHme kapT rmapon3orunc, rmapon3onbes, rMaporeoXnMmnyeckmnx KapT u
rMaporeosiornyeckoro paspesa. AHann3 KapT U paspesa, BblaeneHne Hanbonee NpoaykTUBHOIO B
OTHOLWEHUN BOA NUTbEBOrO Ka4yecTea rMmaporeonormieckoro noapasaeneHns n coctaBneHme KapThbl
€ro BogonpoBoOANMOCTN.

Tema 7. PopMmpoBaHue pas3niM4HbIX TUMOB NOA3eMHbIX BoA. MeXxnnacrtoBble (apTe3naHcKkue)
BOoAbl. TpeLuHHbIe BOAbI.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

XapakTepucTuka MexnnacTtoBbix Bo4. [1nactoBoe aaeneHne, Xxapaktep 1 NpuyYnHbl ero USMEHEeHUs.
[Mbe3oMeTpuyeckas Kpusas, Nbe3oMeTpuyeckas noBepxHocTb. [ Maponsonsbesbl. Ynpyrve
negopmaumm nnacTos, ynpyras eMKOCTb ropHbIX nopog. Cxembl (hOpMMPOBaHMS NOTOKOB
MeXNNacToBbIX BOA (apTe3naHckas, MaTtuesa, annanoHHas). PopMmpoBaHue XxmM. coctasa
MEXNNacToBbIX BOA. TpewmnHHbIE NOA3EMHbIE BOObl 30HbI 9K30MEHHOM TPELWMHOBATOCTN ?
pacrnpocTpaHeHune, yCnoBusa ABUXEHUS, MUTaHe 1 pasrpyska, oopMmpoBaHme XuM. cocTasa.
TpewWwmnHHO-XuUNbHbIe BOAbl 30H TEKTOHMYECKMX HAPYLLEHWNIA - pacnpocTpaHeHne, yCnoBus
OBUXEHUS, NuTaHne 1 pasrpyska, ooOpM1UpoBaHmne XmM. cocTasa.

naboparopHasi pabora (1 4aca(oB)):

Tema "lMmpporeonormnyeckre KapTbl U pa3pesbl”. [MprHLMNbI COCTaBNEHNS 0O bACHUTENbHBIX 3aNUCOK
K rmgporeonornyeckmum kaptam. CamoctoaTenbHoe coctasneHme pasgena (rnasbl) "lMoaseMHblie
Boabl" unu "lmpporeonornyeckne ycnosms".

4.3 CTpyKTypa 1 copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)

Bunpbl
N Paspen Cemecto| HeRens | camoctosirensHoit TpyaoemkocTh ;%%%:L:‘T’:;Eggﬂn
AucumnnuHbl Plcemecrpa pa6ortbl (B yacax) 26071
CTYAEHTOB P
Tema 1.
Xapaktepuctumka

rMaporeonornm Kak
1.|Haykun. 'maopocepa

PernctppuyoHHbIN HoMep 364417 3AEK
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3emnu. Kpyrosopot Boabl Ha 3emne. BoaHblit 6anaHc cyww.

1-2

noarotToBka
JomallHero

PernctpaunoHHbin Homep 364417
Crpanuua 10 n3 20.

2
1184

AE
HH

PHEORM,

KETPOHHBH

o

<
B

EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnuusl "Mrmaporeonorms”; 05.03.01 Neonorus; goueHT, K.H. Xapkos U.4. , ooueHT, K.H. (aoueHT) MycuH P.X.

3adaHuns

o JomMallHee

X TP O/HHB HA
BEPQHTET

LIMOHHG AHATTARCAAR CrCTEMA Kby

PervnctpaunonHbii Homep 364417
CrpaHnua 11 n3 20. - oo




Mporpamma ancumnnuusl "Mrmaporeonorms”; 05.03.01 Neonorus; goueHT, K.H. Xapkos U.4. , ooueHT, K.H. (aoueHT) MycuH P.X.

3agaHune

PerucTtpaumnoHHblii Homep 364417 DAEKTPOHHEH
Crpanunua 12 n3 20. 1184 }:EEEPCPITET

S OFMALIFOHHO AHATVTHHECAAR CHCTEMA Kby



Mporpamma ancumnnuusl "Mrmaporeonorms”; 05.03.01 Neonorus; goueHT, K.H. Xapkos U.4. , ooueHT, K.H. (aoueHT) MycuH P.X.

Buabl
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P

Tema 2. CTpoeHne

noA3emMHoN

rmapocdepsl. Bugpl

BOObl B FOPHbIX noaroroska
.|noponax. 4 3-4 |oomaluHero 2 ggxgﬁml": ©

BogHo-konnektopckue 3anaHuns

(rmoporeonorunyeckue)

CBONCTBA FOPHbIX

nopoga.

Tema 4. Ycnosus

noaroToBK

popmmnpoBaHns 4 6-8 ugﬂazﬁerg 4 JomaliuHee
‘IXnMnyeckoro coctaea sanaHms 3agaHue

NoA3eMHbIX BOA.

Tema 5. lnnamnka 4 9-11 zgﬂ;ﬂggfg 5 nomallHee
‘In MHbIX BOL.

onse (o] 3ananms 3anaHue

Tema 6.

Knaccudpomkauumm

NoA3eMHbIX BOA.

dopmuposaHme 4 1213 Egﬂogg:';% ; 5 KOHTpONbHas
"lpa3nnyHbIX TUMNOB 26 02 o pabota

noasemHblx Bo4. Boabl P

30HbI a3pauunn.

['pyHTOBbIE BOAbI.

Tema 7. dopMupoBaHune

pPasNnYHbIX TUMOB

NoA3eMHbIX BOA. noarotoska
.MexnnacTtoBble 4 14 |gpomauwHero 3 ggxgﬁmf ©

(apTesnaHckme) Boabl. 3agaHns

TpelwmnHHble BoAabl.

Wtoro 18

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

OcBoeHMe Kypca rmaporeonorns npennonaraeT MCNob3oBaHMe Kak TpaauUMOHHbIX, Tak U
MHHOBALIMOHHbIX 06pa3oBaTenbHbIX TEXHONOUIA.

NeKUMOHHbBIE 3aHATUS - C WMPOKMUM MCMONb30BaHMEM MYNbTUMEANAHBIX TEXHUYECKMX CPeacTB
(nexums-npeseHTaums). MpakTuyeckne 3aHATMS NpeanonaratT NpPoBeaeHNe NOCTOSIHHbIX pa3bopos
KOHKPETHbIX CUTyauuii. D10, a TakXe 3HaYNTENbHbI 06 beM NPAKTUYECKUX 3aHATUA AONXKHbI
NPUBECTN K POPMUPOBAHUIO Y 0ByHaeMbIX YCTONUYMBLIX MPaKTUYECKUX HABbLIKOB MO MONYYEHWIO,
obpaboTke 1 aHann3y pasHoobpas3Ho rMapPOreonorn4eckon MHpopmauun.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. XapaktepucTtuka ruaporeonorum Kak Hayku. l'mppocdcepa 3emnu. Kpyrosoport oAbl
Ha 3emne. BogHbin 6anaHc cyLun.

noMalHee 3anaHue , NpUMepHbIe BOMPOCHI:

OdbopMmneHune nabopaTtopHO-NPaKTUHECKON paboTbl MO pacHeTHbIM METOAAM ONPeLeNeHns
KO3 hMLMEHTOB (punbTpaLMn ropHbIX NopoL.

Tema 2. CtpoeHue noasemHon ruapoccpepbl. Buobl BoAbl B ropHbIX Nopoaax.
BoaHo-konneKkropckue (ruaoporeonornyeckue) CBOMCTBa ropHbIX nopoa.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

OdbopMmneHune nabopaTtopHO-NpakTUYeckoin paboTbl No nabopatopHbIM METOAAM ONpeaeneHUs
KO3dpPMLMEHTOB (PUnbTpaLMy ropHbIX NOpoL.

Tema 3. Bopa Kkak xuMnuyeckoe BeLlecTBo. Pusmnmyeckme cBomcrTea non3eMHbix soa. Cocrtas
noja3eMHbIX BOA.

Tema 4. YcnoBus (pOpMI/IpOBaHI/ISI XUMn4yeckoro cocraesa non3emMHbIX BoL.
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

OdpopmreHne nabopatopHO-NpakTUYecknx pabot no 06paboTke AaHHbIX XMMMYECKOro aHanmaa
NPVPOLOHbIX BO4,.

Tema 5. [ilIuHaMuKa noa3eMHbIX BOA.
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

OdpbopMmneHune nabopaTtopHO-NPaKTUYECKMX PaboT Mo peleHnto pa3HoobpasHbIX PUIbTPaALNOHHBIX
3a4ad C UCMoNb30BaHNEM NIMHENHOro 3akoHa apcu.

Tema 6. Knaccudpukaumm nonsemHbix Boa,. dopmmpoBaHme pasfiMyHbIX TUMOB NOA3EeMHbIX
BoA. Boabl 30HbI aspauun. pyHTOBbIE BOADI.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
MpoBeneHne 5-MVHYTHOM KOHTPONBHOW paboThl B BUAE NMUCbMEHHOMO OTBETA HA OAMH BOMPOC,

CaMOCTOSITENIbHO "BbITSIrMBaeMbIin" 0by4yaeMbiM. [MprMepHble BONPOChl K KOHTPONbHOW. 1. OCHOBHbIE
pasnensl u 3HaveHne rugporeonorun. 2. N'mapocgepa 3emnn. O6bEM NoA3EMHON rnapocdepsl. 3.
["'maponormnyeckunin KpyroBopoT BoAabl. 4. [(eonormyeckuin KpyroBopoT BoAbl. 5. YpaBHeHME BOAHOMO
b6anaHca cywu. 6. icnapeHune n ncnapsiemocTb. 7. NoBepxHOCTHbIN cTok. Moaynb 1 cnoi ctoka. 8.
CtpoeHue noasemMHon rugpocdepsbl. 9. Buabl Boabl B ropHbix nopoaax. 10. CKBaXHOCTb FOPHbIX
nopog. 11. Buapl BnaxHocTn ropHblx nopod. 12. Buabl BnaroeMKoCcTu ropHbix nopog. 13.
BononpoHuuaemocTb ropHbix nopofd. 14. CTpoeHne Monekynbl BOAbl U CTPYKTypa BoAbl. 15.
AHoManbHble cBoicTea Boabl. 16. duamyeckme ceoncTea Boabl. 17. I3oTonHbIn cocTtas Boabl. 18.
CoctaB noasemHbix Boa. 19. OcobeHHOCTM XMMMYECKOro cocTaBa Noa3eMHbix Bog. 20.
VIHTerpanbHble nokasaTtenun coctasa noa3eMHblX BoA. 21. Buabl XeCTKOCTN NPMPOAHbIX BO4. 22.
ArpeccunBHOCTb BoA. 23. DOPMbI BbipaXkXEHNSA XMMNUYECKOro cocTaBa Noa3eMHbIX BoA. 24. [a3bl B
noA3eMHbIx Bogax. 25. XnBoe BewecTBO N0A3eMHbIX BOA. 26. OCHOBHble (hakTopbl OOPMUPOBAHNS
XMMNYECKOro cocTtaBa noa3eMHblx Bod. 27. OCHOBHbIE NPoLEecChl OPMUPOBAHUS XUMUYECKOTO
cocTaBa Noa3eMHblx Bod. 28. [[eoMeTpuyeckne xapakTepucTnkn onnbTpaumoHHOro notoka. 29.
['mopoanHamMmnyeckne xapakTepuctTuky ounbTpaunoHHOro NoToKa (pacxond, CKOpPOCTb ounbTpaLmm).
30. 'mapoanHaMmnyeckne xapakTepucTukm ounbTpaunoHHOro noToka (rmapocrtaTtnyeckuin Hamnop,
rpaameHT Hanopa). 31. OCHOBHOW 3aKOH domnnbTpaumn (3akoH Japcu). 32. ['paHuubl NPUMEHMMOCTH
3akoHa Japcu. 33. Boabl 30HbI aspaumn. 34. pyHTOBbIE BOAbl. OCOOEHHOCTU NUTAHKS U Pa3rpy3Ku
rpyHTOBbIX BoA. 35. MexnnacTtoBble Boabl. CxeMbl 0OpPMMPOBAHNS MOTOKOB MEXMNACTOBbLIX BOA. 36.
[MonsemHble BOIbI B TPELWMHOBATBIX NOPOAAX.

Tema 7. DopMupoBaHMe pa3fIUYHbIX TUMOB NoA3eMHbIX BoA. Mexnnactoeble (apTe3anaHcKkue)
BOAbl. TpeLLUHHbIEe BOAbI.

nomallHee 3afaHve , NpUMepHble BOMPOCHI:

OdpopmrneHne nabopaTopHO-NpPakKTMYeCKMX paboT No COCTaBNEHNIO TMAPOreoNorn4eckor KapThbl,
rMOPOreonormMyeckrx paspesos 1 06 bSCHUTENBHOM 3aMUCKUN K HUM.
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Tema . UToroBasi oopma KOHTpOns

MprMepHble BOMPOCHI K 9K3aMeHy:
OK3aMeHaLUVOHHble buneTsbl

1. a) Tmoporeonorus kak Hayka. [Npegmet nsyyeHns n 3agayvm rmaporeosnornu.
6) XapakTepuctumka ruaporeoXnMmnyeckmx NpoLeccoB oOPMUPOBAHNS COCTaBa NOA3EMHbIX BOA,.

2. a) Paspenbl (4acTHble HayYHble AUCLMMANHDBI) TMOPOreosiornu.
6) XapaktepucTmka rnapobroxmMmyeckmx npoLeccos oopMNpPoBaHnS CocTaBa Noa3eMHbIX BOL.

3. a) CeA3b rmagporeonorun ¢ OpyruMyM Haykamm n 3Ha4eHue ruaporeonormm.

6) PUNbTPaAUMOHHBIV NOTOK. [MApOANHAMUYECKME XapaKTEPUCTUKIN NOTOKA (XxapakTepucTuka
Harnopa (rmgpocTaTnyeckoro Harnopa) 1 HanopHOro rpagueHTa).

4. a) N'mopocdepa 3emnn. O6beM ruapocdepbl, COBPEMEHHbIE NPEACTaBNEHNS O (DOPMMPOBAHMM
rmgpocdepbl. OCHOBHbIE BUAbI BOAbI B ruapocaepe.

6) PUNbTPaAUMOHHBIV NOTOK. [(MApPOANHAMUYECKME XapaKTEPUCTUKIN MNOTOKA (xapakTepmucTuka
pacxofa notoka v CKOpoCTu cpunbTpaumm).

5. a) KpyrosopoTt Boabl Ha 3emne. XapakTepucTrka ruaponormyeckoro KpyrosopoTa.

6) MexnnactoBble Boabl. Oblas xapakTepmucTuka, Nbe3oMeTpPUYECKME KpUBas U NOBEPXHOCTD,
rmaopomnsonbesbl, ynpyrne gecopmaunm nnactos U ynpyrast eMKOCTb NOpoa.

6. a) KpyroBopoT BoAbl Ha 3eMne. XapakTepuctuka reofiorm4eckoro KpyropopoTa.

6) PopMupoBaHne pasnnyHbIX TMMOB NOA3EMHbIX BOA. Boabl 30HbI aspauuu.

7. a) Buobl BoObI B rOpHbIX NOpoaax. Xapakrepucrmka BuaoB (TMNoB) BOAbI B CBOOOLHOM
COCTOSIHUN.

6) ®opMMpoBaHNE PA3NINYHBIX TUMOB NOA3EMHbIX BOA. [ PYHTOBbIE BOAbI. [TTaHME rPYHTOBbLIX BOA.

8. a) Bugbl Boabl B ropHbIx nopoaax. XapakrepucTuka suaos (TUMOB) BOAbl B CBA3AaHHOM COCTOSIHUW.

6) CDOpMVIpOBaHI/Ie Pa3nnyHbIX TMNOB NOA3EMHbIX BOL. rpyHTOBbIe BOObl. Pa3rpy3|<a FPYHTOBbIX BOL.

9. a) marpamma pa3oBOro COCTOSHWUS BOAbI.
6) MexnnacTtoBble Boabl. CxeMbl (0OPMMPOBAHMS NMOTOKOB MEXNNACTOBbIX BOA.

10. a) CTtpoeHune Nnoa3emMHon rngpocoepbl. XapakTepucTnka oTaeNbHbIX 30H.

6) PopMMpOBaHNE PA3NNYHBIX TUMOB NOA3EMHbIX BOA. [pyHTOBbIE BOAbI. [1BUXEHME 1
rMOPOreoXMMNYECKNin pexXmnMm, 30HaNbHOCTb FPYHTOBbIX BOA.

11. @) CKBaXHOCTb rOpHbIX NOPOA.

6) XapakTepncTrka OCHOBHbIX (0aKTOPOB (DOPMUPOBAHMS XMMNUYECKOrO COCTaBa NOA3EMHbIX BOL.

12. @) BnaxXHoCTb 1 BNaroeMKoCTb ropHbIX MOPOL.

6) XrMmnyeckmin cocTaB NoA3eMHbIX BOA. XapakTepmncTka OpraHM4yeckoro BewecTsa u ra3os
NoO3eMHbIX BOS.

13. a) lNpoHnuaemMocTb ropHbix nopod. KoapdpuumneHTtsbl onnbTpauumn n NpOHULAEMOCTMW.

6) XmMunyeckmnin coctas Nnoa3emMHbix Bod. MuHepanbHble KOMMNOHEHTbI: Makpo-, Me30- 1
MMUKPOKOMMOHEHTbI; MOBEAEHNE OCHOBHbIX aHWOHOB.

14. a) BooHbii 6anaHc cywn. XapakTepucTka npuxoaHbIX 3NeMEeHTOB BOAHOro 6banaHca.
YpaBsHeHve BoaHOro 6anaHca.

6) ArpeccuBHOCTb BOAPbI.

15. a) BoaHblii 6anaHc cywn. XapakTepucTrka pacxoaHblx 3/1EMEHTOB BOAHOro banaHca.
YpaBHeHne BogHoro 6anaxca.

6) XvMmnyeckmin cocTaB NoA3EeMHbIX BOA. XapakTepmncTmka XMBOro BewecTsa noa3eMHbIX BOL.

16. a) Knaccmcpleauvm noao3eMHbIX BOL NO yCNIOBUAM 3aneraHus.
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6) XvMmnyeckmin coctaB Nnoa3eMHblx Boa. MyHepanbHble KOMMOHEHTbI: MaKpo-, Me30- 1
MVUKPOKOMIMOHEHTbI; MOBEAEHNE OCHOBHbIX KATUOHOB.

17. a) ObpaboTka AaHHbIX rPaHyNOMETPUYECKOr0 aHann3a ropHbIX Nopoa.

6) ®opMMpoBaHME XMMUYECKOrO COCTaBa MEXMNNacTOBbIX BOL.

18. a) ®dusunyeckue ceomnctea Boapl. Knaccugpukaums noasemMHblx BOL No Temneparype.

6) Buabl aHann3a Boabl. PopMbl BbiIpaXeHNst XMMUYECKOro cocTaea noaseMHbix Bod. ObpaboTtka
XUMUYECKMX aHann3oB BOIbI.

19. a) IHTerpanbHble nokasaTenu XMMn4eckoro coctasa Boa. MuHepanusauus, pH, Eh.
Knaccudomkaums npupoaHbixX Bo4 MO BENNYMHE MUHEpanu3aunm n pH.

6) XapaktepucTmka TPELWMHHO-XMNbHbIX BOL 30H TEKTOHUYECKMX HAPYLIEHUIA.

20. a) Cneumdgouyeckme nokasareny kadecTsa Boabl. XKecTkocTb Boabl. Knaccudrkaumsa noasemMHbix
BOJZ MO BeNM4YMHe 00LEe XEeCTKOCTH.

6) XapakTepncTuka TPELWMHHbIX BOA, 30H 9K30reHHOW TPEWMHOBATOCTH.

21. a) CtpoeHue Monekynbl Bogbl. CTPyKTYypa, aHOMasbHble CBONCTBA M M30TOMHbIA COCTaB BOAbI.

6) MeToabl onpeaeneHns KoapprumeHTa OUNbTPALN FOPHbLIX NOPOL. XapakTepUCTUKA PACHETHbIX
1 nabopaTtopHbIX METOLOB.

22. a) TpeboBaHus Kk kayecTBy NUTbEBbLIX BOA. MK OCHOBHbIX HEOPraHWYECKUX KOMMNOHEHTOB B
BOOAax NUTbEBOro Ka4yecTaa.

6) OCHOBHOI 3aKOH GounbTpaumu. MpaHnLbl NPUMEHUMOCTM 3aKoHa Lapcu.

TpeTbVIM MYHKTOM B KaXOOM buneTe cToMT 3agava. ConepxaHme 3ajayd.

- onpeneneHne KoadhdrumeHTa punbTpaumnm necyaHblx NOpPo4 Mo OJaHHbIM UX
rpaHynoMeTpU4eckoro CocTaea;

- 06paboTka rmaporeoxmMmMmyeckux oaHHbix - onpenenexue Il v lll popm xnummnyeckoro aHannsa
(cocTaBa) noa3eMHbIX BO4, OTpaXeHne coctasa BoAbl B Buae dpopmynbl Kypnosa, onpeneneHve
Thna BoAbl (HAMMEHOBAHMWE BOAbI) M €€ NPUrOAHOCTN AJ1S MUTbS, OTPaXeHne 0COBEHHOCTEN
cocTaBea BoAbl Ha pasfMyHbIX rpauyeckmx anarpamma;

- UICNONb30BaHNE OCHOBHOMO 3aKOHa (pmnbTpaumm - pacyeTbl 06bema 3arps3HsIOWNX BEWECTB,
pasrpyxatoLmxcsa B BOJOEMbl C MOTOKOM MOA3EeMHbIX BOL,; onpeneneHne BpeMeHn OOCTUXEeHNA
rPyHTOBbIMM BOAAMWN NMOBEPXHOCTHbIX BOAOTOKOB (BOLOEMOB); BbISIBNEHNE MHTEHCUBHOCTH
NHPUNBTPALMOHHOrO BOAOOOMEHA NPYHTOBLIX BOL Y MIHTEHCUBHOCTM rMyOMHHOrO BOLOOOMEHA
NnoA3eMHbIX BOA, pacyeTbl MOOYs NOA3EMHOro CToka 1 KoadpuumeHTa punbtpaunm
pa3nensowero rMUHNCTOro Cros.

[MprMepbl 3a0a4 Ha 9K3aMeHe

a) 3ajava Ha onpeneneHne KoadhguumeHTa punbTpaumm necyaHblX MOPOL PacyeTHbIM CNOCOOOM
No OaHHbIM rpaHyNnoOMeTPMYEeCcKoro coctasa nopoal

["paHynoMeTpu4eckuin coctas

&

npobbl CoaoepxaHne dopakunii (anameTp, MM), %

<0,01 0,01-0,1 0,1-0,25 0,25-0,5 0,5-1,0 1,0-2,0

12,05,010,0 20,0 60,0 3,0

Onpepnenutb KO3MULMEHT hrunbTpaumn no gopmyne XaseHa mnm 3aypbpes
®dopmyna XaseHa (ansg neckos ¢ KoadhduuneHToM HeogHopoaHocTn KH - o1 1 0o 5)
Kp=C*d102*, roe

C - amnupuyeckunii koappuumneHT = 800,

t - TemneparypHas nonpaeka t = (0,7+0,03t), t - TemnepaTypa counbtpytoweincs sogbl = 10 0C
dopmyna 3ayepbpes (ons NECKOB ¢ KO3AUUNEHTOM HEOAHOPOAHOCTU KH > 5)
Kdp=b*(n3/(1-n)2)*d172, roe
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b - amnupuyecknin koadpcomumeHT = 3000,
n -nopuctoctb = 0,2

6) 3apaya no 06paboTke rMapPoOreoXnMMYECKNX OaHHbIX

@ Ha

kapTe XXecTKoCTb

pH

Cyxon octatok MuHep. PacyeTH. cyxoi octaTtok MakpOKOMMOHEHTbI (MI/AM3, MMONb/AM3, YoMMOSb)
obwas kapboH. mr/am3 mr/gm3 cyx.oct HCO3 Cl SO4

1005 6,8 666 317,3 17,73 90,53

MakpokOMMNOHEHTbI (Mr/aM3, MMonb/aM3, YoMMonb) SiO2 Okucn.
NO3 NO2 Ca Mg Na+K Feobw NH4 mr/om3 mrO/om3
30 3,5 96,19 30,46 0,4 0,35 3,15 5,6

OK3aMeHyeMbI AOMKEH 3aMn0NHUTb BCE HEOOX0AMMbIE S4eikn Tabnumupl, a TakXe onpeaennTb
rMOpPOreoXMMNYECKUA TUM BOAbI, €€ NPUrOAHOCTb 4SS NUTbS, COCTaBnTb chopmyny Kypnosa u
0Tpa3nTb 0COOEHHOCTM COCTaBa Ha Pa3NUYHbIX rpacPMYeCcKMX auarpammax.

B) dunbTpauMoHHbIE pacyeTbl C UCNONb30BaHMEM 3akoHa A. [lapcu (04MH BapuaHT Ha OLEHKY
BEMIMYUHbI CHOCA MOA3EMHbIMY BOAAMU 3arpA3HSOLWMX BEWECTB B PEKN)

B MexnnacToBblit BOLOHOCHbI FOPU3OHT 3aKayMBatoT Yepe3 CUCTEMY CKBaXMH CTOYHbIE BOAbI C
NOBbIWEHHBbIMM coaepXaHuaMu . KOHUEHTpauuy JaHHbIX KOMMIOHEHTOB B MEXMNACTO-BOM FOPU30HTE
coctaensioT . OnpenennTb BPeMs AOCTUXEHUS CTOYHbIMM BOAA-MU PEKM, 0OBEM NOCTYNNEHMS B
peky 3arpsidHeHHbIx B (MPOoTSXeHHOCTb NPMOPEXHOro yyacT-ka, rae 6yneT npoMcxoauTb
pasrpyaka 3arpsi3HeHHbix Bog - 1 km). Onpenenntb KON-BO BEWECT-BA 3arps3HMTENS, KOTOPOe
6yneT nocTynatb B PeKy - B KI/rOL.

Panom c BblllenpmneegeHHbIM YCNOBMEM - PUCYHOK, C KOTOPOro ak3aMeHyeMble O0O0/1XHbl B34Tb BCE
HeobXxoauMble OOMONHUTENbHbIE napameTpbl ons peweHnsa 3agadn - pacCctosiHne, MOWHOCTb
BOOOHOCHOIO ropu3oHTa, BEMYMHbI HANOPHOro rpagueHTa n akTMBHOW CKBAXHOCTW.

7.1. OcHOBHas nuTteparypa:

Kapnenko H. M. M'maporeonormsa n ocHosbl reonorum : yyeb. nocobue / H.MN. Kapnernko, .M.
NomakwuH, B.C. Opo3nos. ? M. : UHDPPA-M, 2018. ? 328 c. ? (Bbicwee obpa3oBaHue: bakanaspuar).
? www.dx.doi.org/10.12737/textbook_59b0ffb95a7ec1.13829369.
http://znanium.com/bookread2.php?book=899005

epnko, FO.A. T'mpporeonorns [OnekTpoHHbI pecypc] : yueb. nocobue / HO.A. 'neako. - MuHck:
Bbiw. wk., 2012. - 446 c.: un. - ISBN 978-985-06-2126-9.
http://znanium.com/bookread2.php?book=508532

CmaoporeoamHamMmMyeckoe MoAeNMpoBaHNe B3auMoOeiCTBUS MOA3EMHbBIX U MOBEPXHOCTHbIX BOL:
MoHorpadoms / C.O. I'puHesckuit. - M.: HALL UHDPA-M, 2014. - 152 c.: 60x88 1/16. - (Hay4Has
Mbicnb; Tnaporeonorus). (obnoxka) ISBN 978-5-16-005256-4, 100 3k3.
http://znanium.com/bookread2.php?book=413174

7.2. JlononHuTenbHasa nuteparypa:
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Mmoporeonorust Hedotn 1 rasa: YuyebHuk / Cepebpsikos O.U., Ywmsuesa J1.d., CmupHosa T.C. - M.:
Anbdpa-M, HNL MH®PA-M, 2016. - 249 c.: 60x90 1/16. - (Bbicwas wkona. bakanaspwuar) (MNepennér
7BL) ISBN 978-5-98281-436-4 http://znanium.com/bookread2.php?book=512819

KananuH, B.I'. CnpaBoyHrK reonora Hedoterasopassekn: HegdTera3zonpoMbiCnoBas reonorns u
rmoporeonorus [9nekTpoHHbI pecypc] / B.I'. KananuH. - M.: IHppa-NHxeHepus, 2015. - 416 c. -
ISBN 5-9729-0001-7 http://znanium.com/bookread2.php?book=520662

rmaporeoakonorus roponos: YyebHoe nocobue / M.C. Opnos, K.E. MNMutbesa. - M.: HALl NHDOPA-M,
2013. - 288 ¢.: 60x90 1/16 + ( Oon. mat. znanium.com). - (Bbiclwee obpasosaHue: Maructpartypa).
(nepennet) ISBN 978-5-16-006050-7, 500 ak3. URL:
http://znanium.com/bookread.php?book=359185

7.3. UHTepHeT-pecypcChbl:

Bcepoccuincknin Hay4Ho-uccnenoBatenbCkum MHCTUTYT TMAPOreonorum U MHXeHepHOM reonorum
(BCEMMHI'EQO) Akapemnn Hayk - http://www.vsegingeo.ru/

NHpopmaumoHHble VIHTepHeT-pecypcbl ['eonormnyeckoro coakynbteta MIMYaumsa nctoyHnkos
BoAOCHabxeHus - http://geo.web.ru

Hay4yHas anektpoHHas bubnuoteka - http:/elibrary.ru
Poccuincknin cotos rugporeonoros - http://rosgidrogeo.com/
CnoBapv 1 sHuuknonenuu - http://dic.academic.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNIUHbI(MOAYNSA)

OcBoeHve ancuunnuvHbl "['maporeonorns” npegnonaraet UCNONb30BaHWE cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpPUPOBAHHBIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin BuaAeo n ayamno
NHpopMaLuun, NoNy4eHNs 1 nepenadn dNEeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOIO 9KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AMaroHanblo He MeHee 22 O0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNeEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaasatens SBnseTCcs KnoueBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWNM BCE YCTPONCTBA B €OMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKUMMW, MPAKTUYECKNE
3aHATMA, Npe3eHTauun, BebrnHapbl, KOHPEPEHLUM U Opyrve BUObl ayAUTOPHON Harpy3Ku
obyyarowmxcs B yAO6HON 1 DOCTYNHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNE C MCNONb30BAHMEM B NpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe oCHaleHa WMpPOoKOMoIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEpHOE 060pyn0OBaAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NVLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
cetb VIHTepHeT. Bce KoMnbioTepbl MOAK/OYEHbI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM JOMEHeE.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLUMMNINHBI UIMEETCS B HAMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , AOCTYMN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepruoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmsam no MakCManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

1. KoMnbloTepbl N NPOEKUMOHHAs TeXHUKA (MyNbTUMEOUAHBIA NPOEKTOP, 9KPaH);

2. labopatopHoe 0bopynoBaHue Ans onpeneneHns unbTpaunoHHbIX CBONCTB NOPOL;
3. TabopatopHoe 0bopynoBaHue Ons NpoBeaeHNst COKPaLLEeHHOro XMM. aHann3a Boabl;
4. KoMnnekTbl FOporeonorMyecknx KapT U paspesos.

Mporpamma coctasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHuo 05.03.01 "Meonorma” n npodounio NoaroToekn [r'eodomsnka .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 364417 5AE
CrpaHnua 19 n3 20. 111 YHI:I

S OEMALIGH



Mporpamma ancumnnuusl "Mrmaporeonorms”; 05.03.01 Neonorus; goueHT, K.H. Xapkos U.4. , ooueHT, K.H. (aoueHT) MycuH P.X.

ABTOpP(bI):
Xapkos U.4.

MycuH P.X.

PeueH3eHT(bl):
Kopones 3.A.

PervnctpaunonHbii Homep 364417

Crpanunua 20 n3 20.
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AHATTAMECKAR CrCTEMA KPY



