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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

nprnobpeTeHne OCHOBHbIX 3HaHWIA B 06nacTu rmaporeosiornn 1 HaBbIkOB NPOBeOEHUs nabopaTopHbIX
METOLO0B UCCNeaoBaHMs NOA3EMHbIX BOA,

NMOHUMaHWE CYLHOCTN NPOLIECCOB 06pa3oBaHMs NOA3EMHbIX BOA, (POPMUPOBAHMUS NX XUMUYECKOTO
cocTtasa ¥ oM3MKO-XMMNYECKNX CBOWCTB,

3HAaKOMCTBO C OCHOBHbIMA 3aKOHOMEPHOCTAMU OBNXEHNA NOO3EMHbIX BOL.

2. MecTo OUCLMNMNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npocpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " b3.5.6 MNpodgeccrmoHanbHbiin
obpasoBaTtenbHol Nporpammbl 020700.62 Meonornst u oTHocUTCS K 6a30BON
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 4 ceMecTp.

B.3.6.12. Kypc N'maporeonorumn oTHoCuTCS K 6a30B0I 4acTy NPOGIECCUOHANBHBIX OANCLUMINH.

OCHOBHOW

3. KomneTteHuumn obyuarowierocsi, popMupyemblie B pe3ynbTare 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CNeaytowme KOMNeTEeHUNN:

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

MK-15 CnocobeH ncnonb3oBaTb NPOGUIbHO-CNELNaNN3POBaHHbIE
(npodhbeccunoHanbHbie 3HaHMs B 06NacTy reonornum Ons peweHns HayyHbix u
KOMMNeTeHL M) NpakTMYeCcKnx 3anad
MNK-5

loToB K Te Ha NONEeBbIX U N TOPHbBIX NpK X
(pobecononamssise | Cr e e TP MPAOOP
KOMMeTeHuunn) y Py
MK-7 CnocobeH ocyuwecTBnsaTb COOp reonormyeckon nHdgopmaumm,
(npodheccunoHanbHble MCNONb30BaTh B HAy4YHO-MNCCNEA0BATENbCKOM AEATENBHOCTY
KOMNeTeHL M) HaBbIKW MONEBbIX 1 NabopaTopPHbIX NCCEeLOBaAHNIA.

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

MEXaHN3Mbl 06pa3OBaHI/19] NoA3eMHbIX BOA; r’MAPOXMMNYECKYIO Knaccugumkauunio noas3eMHbix Bo4 No
MakKpOKOMMNOHEHTHOMY COCTaBy;OCO6eHHOCTI/I BepTI/IKaﬂbHOI7I FI/I,D,pOXI/IMI/I‘-IGCKOVI 30Ha/IbHOCTH
noa3eMHbIX BO4 B OCaO04YHbIX 6acce|7|Hax; npouecchbl BNusowme Ha oopMmMpoBaHNE XMMNYECKOro
CoCTaBa Nnoa3emMHbIX BOO; OCHOBHbIE 3aKOHOMEPHOCTU ABUXEHUA NOA3EMHbBIX BOL (SaKOH ,El,apcm);
permoHasibHble 0COBEHHOCTM pacrnpocTpaHeHns noa3eMHbIX BOO Ha TEPPUTOPUN Poccuu;
Knaccumgomkaumio MMHepanbHbIX BO4 MO cOCTaBy U OU3NYECKUM CBOWCTBaM.

2. DONIXEH yMeTb:

BbIMONHATb KaMepanbHyo 06paboTky rmaporeonornyeckmnx AaHHbIX; OnNpeaensTb ouanyeckne
XapakTePUCTUKMN 1 XMMUYECKUIA COCTaB BOLbl; paboTaTb C rMaporeosorMyeckmmm KaptTamu;
onpenensitb KO3MULMEHT (OUIbTPALMU FOPHBIX MOPOA NabopaTopHbIMU METOLAMW.
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3. 0ONXeH BnageTb:

rMOpOreonormMyeckor TepMmMHonornein; cnocobamm BelpaxkxeHms MMHEPaNbHOro COCTaB NOA3EMHbIX
BOL, NPUHATLIMK B TMAPOreonornn; HaBblikamm paboTbl C rMAPOreonornyeckMmMm KaptTamm; OCHOBaMM
rMOpPOAMHAMNYECKOrO MOLENMPOBaHNS.

4. nONXeH OJEMOHCTpUMpoOBaTb CNOCOBHOCTb 1 FOTOBHOCTb:

crnocobeH Ucnonb3oBaTtb METOMbl MOCTPOEHMS FTMAPOreoNorMYeckmx KapT;

rOTOB MPUMEHATb TEOPETUYECKNE U NPAKTUYECKNE 3HAHUSA ONA MOCTPOEHUS rMapoanHaMn4eckmnx
Mooenen;

FOTOB ONPeLensaTb (PU3NYECKME XapaKTEPUCTUKN N XMMUYECKMIA COCTaB BOAbl TabopaTopHbIM NyTeEM
1 MCNONb3Yysl HAy4YHy0 NUTepaTypy;

cnocobeH B COCTaBe Hay4yHO-MCCNenoBaTeNbCKOro KONeKTBa y4acTBOBATb B COCTABNEHNN
OTYEeTOoB,pedepaTos;

crnocobeH Mcnonb3oBaTb MHPOPMAaLMIO U3 Pa3NYHbIX UCTOYHMKOB 4SS PeleHmns!
npodpeccrnoHanbHbIX 3aaay;

roToB NPUMEHATb Ha NpakTke MeToabl cbopa, 06paboTkn,aHann3a n 0606LWEHNS reonorn4ecKoi
NHpopMaLnu;
rotToB paboTtaTtb C KOMNbIOTEPOM OISt 3aHECEHUS 1 06pabOTKMN MHGDOPMALUN.

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI Moayns
Obwas TpyaoemMKoCTb AMCLUMMNANHBI cOCTaBnsieT 3 3a4eTHbIX(ble) eanHuu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 4 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONM4YecTBO Anst AOoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMUNNINHE/ MOAY/IO
TemaTnyecknn nnaH gUCLUMNIUHbI/MOAYNS

Buabl v yachbl
Paspen ayauTopHOW paboThl,
Hepens X TPYA0EeMKOCTb TekyLume opMbi
N .D.uKnL:.)v;lr;m;Hbl/ Cemecrpcemcma (B yacax) KOHTpons
neKuM"I'IpaK'rw-lecmeHaﬁopaTopHue
3aHATUA paboTbl
Tema 1. Kpartkas
XapakTepucTtumka
1
PeructpaynoHHbin Homep 37614 S ATRTPONALLA
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[MycTOTHOCTb (CKBaXHOCTb) FOPHbIX MOPOA. Buabl CKBaXHOCTU N NX KONNYECTBEHHOE BbipaXeHue.
BnaxHocCTb 1 BnaroeMkocTb ropHbix nopo4. Booootnaya v Bo4OMOrno-weHmne ropHbix nopoa.
OCHOBHble BUAbI (TWMbl) BNAXHOCTW, BNAroeMKOCTW, BOAOOTAAYM U BOLOMOMNOWEHNS, N UX
KONM4yecTBEHHOe BblpaxeHue. [MpoHNLaeMocTb 1 onnbTpaumn-oHHas CNOCOBHOCTb FOPHbIX MOPOA.
KoadhcpmumeHTbl MPOHMLAEMOCTU 1 (OUNbTPALMK, NX B3AUMOCBS3b U 00YCIOBNEHHOCTD.
Knaccudpmkaums ropHbix nopof no sogonpoHuuaemoctn. CTpoeHme monekynbl Boabl. CTpyKTypa,
YHUKaNbHble CBONCTBA N U30TOMHbINM COCTaB BOAbI.

Tema 5. Duanyeckmne cBomcTBa noa3eMHbiX Boa. CoctaB noa3eMHbIX BOA.
NeKLuMoHHOoe 3aHsiThe (2 yaca(os)):

MyTHOCTb, LLBETHOCTb, 3anax, BKyC, Temnepartypa, Tennounanyeckme CBOMCTBA, NNOTHOCTb,
BS3KOCTb, 3NIEKTPONPOBOAHOCTb, ANANEKTPUYECKAS MPOHMNLAEMOCTb, MOBEPXHOCTHOE HaTAXEHNME,
PafnMoakTUBHOCTb, CXXMMAEMOCTb (KpaTkas XapakTepucTmka, eAuHULbI U CNocobbl N3MEPEHUS,
Knaccugprkaumns noa3emMHblx Boa no temneparype). OCHOBHblE KOMMOHEHTbI COCTaBa Bog, ?
MUHepanbHble, ra30Bble, OPraHN4Yeckme, XnBoe BeLeCcTBO. XMMMUYECKUI COCTaB MOAIEMHbIX BOA,.
XapakTepuctvka Makpo-, Me30- 1 MUKPOKOMMOHEHTOB. MHepanu3aumsa npupoaHbIX BOA.
Knaccndgomkaums noa3eMHbIX BOA N0 BENNYMHE MUHEPANU3aunn. VIHTerpansHble 1 cneumguyeckne
nokasaTtenu XMMU4YeCcKoro coctasa NoA3EMHbIX BOA, ? BOLOPOHbIN nokasaTenb,
OKUCNUTENbHO-BOCCTAHOBUTENbHbIA MOTEHUMAN, XXECTKOCTb, arpeCCUBHOCTb.

naboparopHas pabora (4 4aca(oB)):

4 Tema ObpaboTka XMMUYECKNX aHaNM30B BOAbl. POPMbI BbIPaXXEHMS XMMUYECKOr0 CoCcTaBa
noasemHbix Bog. OnpeneneHne BTOPOA 1 TPeTbe OOPM aHanmn3a, UHTErpanbHbIX U
crneunguYecknx nokasartenei, CocTaBneHne rnaporeoxmmmyeckmx tabnuy. OnpenenexHune
rMOpPOreoXMMMYECKOro Tna BoAbl, BbiSB-NEHNE ee NPUrogHOCTU B MUTbEBbIX LENSX, COCTABNEHNE
hopMyn MOHHOTO cocTaBsa. [padmyeckoe n3obpaxeHne pesynbTatoB XMMUYECKUX aHaNn308B BOAbI

Tema 6. YcnoBusi oopMMpOBaHUS XMMUYECKOro cocTaBa Nnoa3eMHbIX BOA.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OcCHOBHble (hakTopbl OOPMUPOBAHNS XMM. COCTaBa NOA3EMHbIX BOL ? (OU3NKO-XUMUYECKUE,
onaunko-reorpadmyeckmne, reonoro-ruaporeonornyeckmne, bronornyeckne, aHTPOMOreHHbIE.
Mpoueccbl OPMMPOBAHKS XMM. COCTaBa NOA3EMHbIX BOA - TMA-POreoXnMmyeckme,
rmppobroxnmmuyeckme. OCHOBHbIE TMAPOreOXMMNYECKNE NPOLIECCHI ? paCTBOPEHME U
BbllenayMBaHue, BblAeNeHNE BEIWECTB N3 PaCTBOPOB B TBEPOYO (0asdy, COPOLIMOHHbIE NPOLIECCHI,
NOHHBI 06MeH, rmpgponuns, audpdysns. MmapobroxnMmmyeckme npoueccol ? BroreHHas reHepaums
CO2, cynbthodhmkaums, cynbgaTpenykums, HUTpndun-kaums, geHuTpudmkaums,
MeTaHoobpa3oBaHme, BOOOPOOpeayKUMS.

Tema 7. [lIuHaMMKa non3eMHbIX BOA.

NleKLuMOHHOe 3aHsiThe (2 yaca(os)):

[MoHATMA ounbTpauns, MHPUNbTPaUNS, reogounbTpauns. PunbTPaUNOHHbIA NOTOK.
["eoMeTpuryeckue xapakTepucTukn onnbTPaLMOHHbIX NOTOKOB ? Naowanb NonepeyHoro CeveHns,
MOLWHOCTb, WUPUHA, AnvHa. MmapoanHaMmnyeckme xapakTepuctTmkm ounbTPaunoHHbIX MOTOKOB ?
pacxon, CKOpOCTb dounbTpaLmn, rmgpocTaTtnyeckmii Hanop, rpaamueHT Hanopa, KoagouULUNEHT
gounbTpaumn. 3akoH Hapcu. 'paHuubl npumeHMMocTy 3akoHa Japcu.

naboparopHasi pabora (2 4aca(oB)):

5 Tema PeweHune rugporeonornyecknx 3afay Ha OCHOBE MCMNOJb30BaHNSA 3aKoHa (YpaB-HeHUs)
Hapcu. OnpeneneHne eCTeCTBEHHOro pacxoia noToka, MHTEHCUBHOCTU UHPUNLTPALMOHHOMO
BOLOOOMEHa rpyHTOBbLIX BOA, MOAYNS MOA3EMHOIO CTOKA, MHTEHCUBHOCTW rNy6UHHOrO BOAOOOMEHA
NoA3eMHbIX BOL, KO3hpuLMeHTa domnbTpaunm pasgensiowero rMmumHNCToro cnos. OueHka BAnsHus
Ha ounbTpaLNIO reonoro-CTPYKTYPHbIX, TUTONOro-goaumanbHbiX U OU3NKO-reorpaguyeckmx
pakTopos

Tema 8. OcHoBbI reotepmun. Knaccucpukauum noa3seMHbIX BOA.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

KTPOHHEBH
B_EPCHTET
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["leoTepmumyeckme ycnosus nopon v nog3eMHbix Bog. TemnepaTypHbli pexnM 3eMHOR Kopbl. Buabl
nepeHoca Tenna B 3eMHoM kope. Ponb noa3eMHbIX BOA B nepeHoce Tenna. PervoHanbHbie
rMOpoTEPMMYECKME 3aKOHOMEPHOCTM U NPOBELEHNE TEPMOMETPUYECKNX HAbNoaeHWA. KpaTtkuii
0630p cylwecTByOWMX Knaccudpumkaumii noa3emMHbix Bod. Knaccudpmkaumus noas3emMHbix Bo4 no
YCNOBUSM 3aneraHns u coctasy BOJOBMELLAIOWMNX NOPOL (TUMy cpenbl).

Tema 9. dPopmupoBaHMe pasIMYHbIX TUNOB NOA3eMHbIX BoA. Boabl 30HbI aspauuu.
dopmmpoBaHMe pa3sINYHbIX TUNOB NOA3eMHbIX BoA,. [loa3eMHble BOAbI B TPELLLMHOBATbIX
nopopax.

NeKLuMoHHOoe 3aHsiThe (2 yaca(os)):

Boabl no4BEHHOrO CNos, BEPX0OBOAKA, BOObI KANUANSAPHOW KanMbl. [1BUXeHne Boabl YHepes3 30HY
aspauun. XapakTepucTka rpyHToBbIX BoA. [[pyHTOBbIE BOAbI - MMTaHME 1 pa3rpy3ka, 0CoOOeHHOCTM
OBUXEHUS, rTMOPOreoXUMNYECKNn PEXUM, 30HANTbHOCTb. XapakTepucTmka MexnnacToBbiX BOA.
lMnactoBoe naeneHne, xapakTep 1 NPUYNHbI €ro n3MeHeHus. lNbesomeTpuyeckas Kkpmeas,
nbe3oMeTpuyeckas NoBepxHOCTb. maponsonbesbl. Ynpyrue gecopMaumm nnactos, ynpyras
€MKOCTb FopHbIx nopod. CxeMbl OOPMMPOBAHNS MOTOKOB MEXMNACTOBbIX BOA (apTe3naHckas,
MsaTnesa, annanoHHas). PopMmMpoBaHNE XNM. COCTaBa MEXMNNACTOBbIX BOA TpeLmHHbIE NOA3EMHbIE
BOZbl 30Hbl 9K30r€HHOW TPELMHOBATOCTM ? pacnpoCTpaHeHNE, YCNOBUSA OBUXEHUS, NUTAHNE 1
paarpyska, OpMMPOBaHNE XNM. COCTaBa. TPEeWmnHHO-XUbHbIE BOAbl 30H TEKTOHUYECKUX
HapyWweHnn - pacnpoCcTpaHeHne, yCnoBusa ABUXEHUS, MNTaHE 1 pasrpyska, oopMnpoBaHME XUM.
cocTaBa.

naboparopHasi pabora (4 yaca(oB)):

6 Tema M'mpporeonormnyeckue kapTbl U paspesbl. ObWwas xapakTepucTka rmaporeonormyeckux
KapT. MpyHUMNbI COCTABNEHUS N Harpy3-Ka rmaporeonormyecknx kapTt obwero Ha3HavYeHns.
M'mpporeonornyeckas crparuguka-uns. CoctaBneHne ruaporeosiorm4eckon KapTbl HA TEPPUTOPUIO,
paspe3 KOTOPOW Npen-cTaBneH CybropusoHTanbHO 3aneraiowmmMm 0CafoYHbIMU TONWAMMN.
[MocTpoeHune KapT ruaponsorunc, rmaponsonbes, rmaporeoXnMmM4ecKnx KapT 1
rMOpOreonorMyeckoro pas-pesa. AHanma KapT 1 pa3pesa, BblaeneHne Hambonee NpoayKTUBHOIO B
OTHOLWEHMM BOL NMUTbEBOr0 Ka4yecTea rmaporeonornyeckoro noapasaeneHns u coctaBneHne KapThbl
ero BOLONPOBOAMMOCTN.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

Buabi
N Pasnen CemecT Hepens | camocTtositenbHon [TpyAoeMKoCTb g‘:ﬂ%’:::;?:;gzga
AncumnnnHbl pcemeCTpa paboTbl (B yacax) a60TbI
CTYLEHTOB P
Tema 1. Kpatkas
xapaktepucTunka
noaroToBka K o
1.|ancumnnmHbl.xapakrepueTnida 1-3 nggMo or? oc 1 YCTHbI Onpoc
rMaporeosiornm Kak y y onipocy
HayKu.
Tema 2.
ema 2. T nnpocgepa noaroToBka
5 3emnu . Kpyroeopot 3 4 |nomawnero 5 nomMauHee
‘IBoObl Ha 3emne. sanaHms 3ajaHve
BoaHblii 6anaHc cywm
Tema 3. Buabl BoOpbl B Egﬂog}ﬁf‘%;
fOPHBIX Nopofax. a602e KOHTPONbHas
3.|CTpoeHne noasemHom 3 57 P 3 P
MoaroToBka K paboTta
rMAPOCEpt! KOHTPONbHOW
rmaporeocdepsbl).
(rap dpepe) pabote
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Buabl
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 4.
BonoHo-konnektopckune
noarotoBka K
(rmpporeonoruyeckume) 3 8 nagbfne?-mjm > MMCbMEHHas
"IcBOMCTBA rOPHbIX abote paboTta
nopoa. Bona kak P
XMIMUYECKOE BELECTBO
Tema 5. dusnyeckne
N noaroToBka K
CBOWCTBA NOA3EMHbIX 3 9-11  InncbmeHHor 5 NMCbMEHHas
‘IBoa. CocTaB Noa3eMHbIX 2606 paboTta
BOA. P
noaroToBka
omalHee
Tema 6. Ycnosus ZLoMallHero 2 3ﬂa,uaH|/|e
doopMmnpoBaHUs 3 1o 3ajaHusA
‘IXMMnYeckoro cocTtaea NoaroToBka K
MOA3EMHBIX BOJI. KOHTPOMBHOVA 3 Kzgggg”b'*a"
paboTte P
noaroToBK
Tema 7. dnHamumka 3 13 ﬂgﬂa%:erg 5 NMCbMeHHas
In MHbIX BOL. T
onse on 3anaHns paboTta
noaroToeka K
Tema 8. OcHOBbI NNCbMEHHOW
reoTepMun. 3 14 pabote 5 NMCbMEHHas
"IKnaccudomkaumm noAaroToBka paboTta
Nnoa3eMHbIX BOA,. IOMalHero
3afaHus
Tema 9. dopmunposaHme
pPa3nnyHbIX TNOB noaroToBka K
noas3eMHblx Bog. Boabl KOHTPONBHOWA 4 KOgTPOHbHaﬂ
30HbI aspauuu. paborte paboTa
dopmmpoBaHme
.[pasnnyHbIX TMNOB 3 15-18
noa3eMHbIX BOA,.
noaroToBka K
[Mon3eMHble BOAObI B OAroToska 0 ANCbMEHHAas
TpewnHoBaTbiX MNCbMEHHOW pa6ora
nopozax. patore
Ntoro 25

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

OcBoeHune KypcCa rngporeonoruns npegnonaraet UCNonb3oBaHMe Kak TpaauLUMOHHbIX, TaK 1
MHHOBALUWOHHbIX o6pa303aTeanblx TEXHONOrnm.

TpaanumoHHble 0bpasoBaTefibHble TEXHONOMMN NOAPa3yMeBaloT NCMONb30BaHME B yHEOHOM
npouecce 3aHATUN NEKUNOHHOro TmMna.

VIHHOBaLMOHHbIE TEXHONOMNN B doopmMmnpoBaHme KOMNETEHTHOCTHOro Noaxoaa, KOMNIEeKCHOCTU
3HaHUM N YMEHWIA, MOTYT ObITb peann3oBaHbl B Kypce nocpeacTtsOM NCNONb30BaHUA
MyNbTUMELNNHbIX nporpamM, BKaovarLwmx ¢goTo-, ayamo- 1 sugeomatepuansbi.

6. OLeHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPONS yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram 0CBOEHUS OUCLUNNIMHDBI U yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

PernctpaumoHHbin Homep 37614
CtpaHnua 9 ns 18.
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Tema 1. Kpatkasi xapakTepuctuka AUCLMIIMHbI.XapaKTepucTMKa rmaporeosiormm Kak Hayku.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

OcHoBHble NoHSATUS Kypca.llpeameT, 3agayv 1 pasnensl rugporeonorui. MecTto rugporeonorum B
CUCTEME eCTECT-BEHHO-Hay4HbIX AUCUMnvH. ictopurs passuTis 1 3Ha4eHne rmaporeonorum.
CoBpe-MeHHOe COCTOsIHME MUHepanbHO-CbipbeBol 6a3bl Poccun 1 TatapcTaHa B OTHOLWEHNN
NOA3EMHbIX BO XO3SIMCTBEHHO-MNTLEBOIO HA3HAYEHNS.

Tema 2. F'mppocepa 3emnu . Kpyrosopot Boabl Ha 3emne. BoaHbin 6anaHc cywum
JoMallHee 3agaHuve , NpUMepHble BOMPOChHI:

N3yyeHme (Mnm npocMoTp) OCHOBHOW nuTepaTtypbl Becesonoxckuii B.A. OCHOBbI TMAPOreonorum:
YyebHuk.-2-e n3g., nepepab. N gon.- M.: N3g-s8o0 MI'Y, 2007.-448 c. 2. OCHOBbI rMAPOreonorunu.
Ob6uwas rupporeonorusi/MNon pea. E.B. MNuHHekepa.- HoBocubupcek: Hayka, 1980.- 231 c.

Tema 3. Bugbl Boabl B ropHbix nopoaax. CtpoeHue noasemHoun rugpocdepsbl
(rmpporeocdoepbl).
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

CtpoeHre noasemMHoin rugpocdepsl. Buabl Boabl B ropHbix nopoaax. CKBaXHOCTb FOPHbIX MOPOA4.
Bnabl BnaxkxHOCTU ropHbIX Nopos. Buabl BnaroeMkocTy ropHbix nopod. BooonpoHMuaemMocTs ropHbix
nopofn. CTpoeHne Monekynbl BOAbI U CTPYKTypa BoAbl. AHOMasbHbIE CBONCTBA BOAbl. Pramyeckune
cBoicTBa Boabl. MI30TONHLIA cocTaB Boabl. CocTaB noa3emMHbix Bod. OCOBEHHOCTN XMMUYECKOTO
cocTaBa NoA3eMHbIX BOA. VIHTerpanbHble nokasaTeny coctaBa noa3eMHblx Bod. 21. Buabl xecTtkocTtu
NPUPOLHbIX BOA. ArpeCCMBHOCTb BOA. POPMbI BEIPAXEHNS XMMUYECKOrO COCTaBa NOA3EMHbIX BOL,.
"a3bl B N0A3eMHbIX Bogax. XuBoe BewecTBo NoA3EMHbIX BoA. OCHOBHblE (hakTOpbl (POPMMPOBAHUS
XUMUYECKOro cocTaBa Noa3eMHblx Bog. OCHOBHbIE MPOLLECCH (DOPMUPOBAHNS XMMNYECKOrO COCTaBa
NOA3EMHbIX BOL.

Tema 4. BogHo-kKonnektopckue (ruaporeonornyeckme) CBOMCTBa ropHbix nopon. Bopa kak
XUMMnyeckoe BeLlLecTBo

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

OdpopmneHue npakTnyeckor paboTel 2 Tema JlabopaTopHble METOAbI ONPeneneHns KoaddmumeHTa
gounbTpauun . XapaktepucTrka nabopaTopHbix MeTonoB. OnpeneneHne KoagoduumneHTa
gounbTpauum neckos ¢ nomouwbto Tpybkn CIMELIMEQ.

Tema 5. Puanyeckue cBONCTBa Noa3eMHbIX Boa. CoctaB Noa3eMHbIX BOA.
NnACbMEHHas pa60Ta , NPUMEpPHbIE BOMPOCHI:

OdpopmneHune npakTunyeckoii pabotel 3 Tema Buabl aHannsa npmpoaHbix Bod. [NposeneHue
WEeCTUKOMMNOHEHTHOrO XMMN4Ye-CKOro aHanmsa Bobl.

Tema 6. Ycnosusa cpopMupoBaHusi XMMUYECKOro coctaBa Nnoa3eMHbIX BOA,.
JoMalHee 3afaHune , NpUMepHble BONpPOCHI:

3yyeHne (nnn npocMoTp) OCHOBHOW nutepatypbl Bcesonoxckuin B.A. OCHOBbI rnaporeonornn:
YyebHuk.-2-e n3g., nepepab. N gon.- M.: N3g-s8o MI'Y, 2007.-448 c. 2. OCHOBbI rMAPOreonorunu.
O6was rugporeonorus/MNopn pea. E.B. NuHuHekepa.- HoBocnbupck: Hayka, 1980.- 231 c.

KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:

1. OcHOoBHble pasnenbl 1 3HavyeHne rmgporeonornn. 2. N'mapocdgepa 3emnn. O6bEM NOA3EMHOA
rmapocdepsbl. 3. 'maoponornyecknin KpyrosopoT BoAbl. 4. [[eonornyeckuii KpyroBopoT Bogpl. 5.
YpaBHeHune BogHoro banaHca cywwu. 6. VicnapeHue n ncnapsieMoctb. 7. [oBepXHOCTHBbIA CTOK.
Moaynb n cnoi ctoka. 8. CTpoeHue nogsemMHon rugpocdepsl. 9. Buabl Boabl B ropHbix nopogax. 10.
CkBaXHOCTb ropHbix nopod. 11. Buabl BnaXXHOCTM ropHblX nopod. 12. Buabl BNaroeMKoCTy ropHbIX
nopog. 13. BooonpoHnuaeMocTtb ropHbix nopog. 14. CTpoeHne Monekynbl BOAbl U CTPYKTypa BOAb.
15. AHOManbHble cBoncTBa Boabl. 16. dunanyeckme ceonctea sBoabl. 17. M30ToNHbIM cocTas BoAbl. 18.
CoctaB non3emHbix Bod. 19. OcobeHHOCTN XMMMYECKOro cocTaBa noa3emHbix Bom. 20.
VHTerpanbHble nokasaTenu coctasa noasemHbix Bo4. 21. Buabl XeCTKOCTM NPUPOAHbIX BO4. 22.
ArpeccuBHOCTb BOA. 23. DOpPMbl BbipaXXeHUS XMMUYECKOro cocTaBa NnoA3eMHblx Bog. 24. ['a3bl B
noa3eMHbix Bopgax. 25. XXuneoe BelwecTBo Noa3eMHbIX BOL,.

Tema 7. [luHaMuKa Noa3eMHbIX BOA.
nMcbMeHHast paboTa , NpUMepHbIE BONPOCHI:

KETPOHHBH
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OdpopmneHue npakTmnyeckoit pabotel 4 Tema ObpaboTka XMMUYECKNX aHaNn30B BoAbl. PopMbl
BblpaXXEHUS XMMMYECKOro coctaBa noa3eMHblx Boa. OnpeneneHme BTOPO 1 TPeTben hopM
aHanmnsa, MHTerpanbHbIX U creundguyecknx nokasatenei, CocTaBeHne rnaporeoXnMmMYecKmnx
Tabnuu. OnpeneneHne rmaporeoxXmMmM4eckoro Tuna BoAbl, BbiiBNeHNE ee NPUrogHOCTM B MUTbLEBBIX
Lensix, coctaBneHme OopMyn MOHHOIo cocTaea. ['padomyeckoe nsobpaxeHve pesynbTaTos
XMMMUYECKMX aHann3oB BOIbl

Tema 8. OcHoBbI reotepmun. Knaccudpumkaumm noasemMHbIx BOA.
nMcbMeHHasi paboTa , NpYMepHbIe BOMPOCHI:

OdpopmneHune npakTnyeckoit paboTel 5 Tema PelweHne ruaporeonormyeckmx 3aaay Ha OcCHoBe
NCrnonb3oBaHUs 3akoHa (ypasHeHus) Japcu. OnpeneneHme eCTeCTBEHHOro pacxona noroka,
WHTEHCMBHOCTN MHAUNbTPALMOHHOrO BOAOOOMEHA FPYHTOBbIX BOA, MOAYNS MOA3EMHOr0 CTOKA,
WHTEHCMBHOCTU rNyOMHHOro BogoobMeHa NoA3eMHbIX BOA, KO3uLMEHTA OUIbTPpaLIMN
pasgensiowero rmmHUCToro cnos. OueHka BNSHUS Ha PUnbTPaLMIO reonoro-CTPYKTYPHbIX,
nuTonoro-gaunanbHbIX N PU3NKO-reorpagon4ecknx goakTopos

Tema 9. dPopmupoBaHue pasIMYHbIX TUNOB NOA3eMHbIX BoA. Boabl 30HbI aspauuu.
dopmMupoBaHMe passIMYHbIX TUNOB NOA3eMHbIX BOA. loa3emMHble BOAbI B TPELLUHOBATbIX
nopopax.

KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

26. OCHOBHble (hakTopbl OPMUPOBAHNS XUMUYECKOrO COCTaBa NoA3eMHbIX Bog. 27. OCHOBHbIE
npouecchl OoOpMUPOBAHNSA XMMUYECKOrO COCTaBa NoA3eMHblx Bo4. 28. ['eomeTpudeckme
XapakTepuCcTUKN oMnbTpauMOHHOro noToka. 29. [ mapoanHamMmnyeckme xapakTepucTukm
GorNbTPaALMOHHOro NoToka (pacxon, CKo-pocTb ounbTpaumn). 30. 'mopoanHamuyeckme
XapakTepuCTUKN omMnbTpaLMOHHOro NoToka (rmgpocTaTnuye-ckuim Hanop, rpagmeHT Hanopa). 31.
OcHoBHOI 3aKOH thunbTpaummn. 32. TemnepaTypHbIi pexumnM 3eMHon kopbl. 33. Ponb noa3emMHbIX BO4
B nepeHoce Tenna. 34. Boabl 30Hbl aspaumun. 35. pyHTOBbIE BOAbl. OCOBEHHOCTUN NUTAHMSA Y
pasrpy3ku rpyHToBbIX BoA. 36. MexnnactoBble BoAbl. CxeMbl (hOpPMUPOBAHMS NOTOKOB
mMexnnacTtosbiX BoA. 37. [loa3eMHble BOAbI B TPEWNHOBATBLIX NOPOaaX.

nucbMeHHast paboTa , npUMepHbIe BONPOCHI:

OdbopMmneHne npaktuyeckor pabotel 6 Tema Mmaoporeonornyeckue kapTtbl 1 paspesbl. Obwas
XapakTepucTuka rugporeonornyecknx kapT. MNpuHUmMnL COCTaBneHns n Harpyska
rMOpPOreonornyecknx KapT obuero Ha3HaveHus. 'noporeonornyeckas ctpaTnunkaums.
CocTtaBneHue rmgporeonormyeckor KapTbl HA TEPPUTOPUIO, pa3pe3 KOTOPOK NpeacTaBneH
cybropnsoHTanbHO 3anerarwmmm ocagoyHbiMm Tonwamm. NocTpoeHne KapT rmapon3orunc,
rMOpon3onbes, rmaporeoXnMmnyYecknx KapT 1 rmaporeoiornieckoro pas-pesa. AHanma kapT 1
pa3pesa, BblaeneHne Hanbonee NPoayKTUBHOIO B OTHOLEHMM BOL NMUTLEBOrO Ka4ecTea
rMAOpOreosiornyeckoro noapasneneHnsa n coctasneHne KapTbl ero BO4ONPOBOANMOCTMW.

Tema . UToroesasi popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:

Bonpochbl ons caMoKoHTpons

1. MNpenmeTt, 06bekT 1 METOAbI TMAPOreonornm Kak Hayku.

2. CBSA3b ruaporeonornn ¢ OpyrumMm Haykamu.

3. Bonoa kak xuMmnyeckoe coeanHeHme.

4. I30TONHbIN COCTaB NPUPOLHbIX BOA U METOObI €ro onpeneneHuns.

5. AHOManbHble CBOWCTBA BOAbI: (Pa30BOE COCTOSAHWNE, MNOTHOCTb, Tennoguanyeckme CBONCTBA,
AnanekTpuyeckas NpoOHNLAEMOCTb 1 MOBEPXHOCTHOE HaTAXEeHMe.

6. Punsnyeckre ceoCTBa NPUPOLHbLIX BOL U METOLbI UX ONpeaeneHuns, - Temneparypa.

7. dusnyeckmne CBOMCTBA NPUPOOHbIX BOA U METObl UX ONpefeneHns, - NAOTHOCTb.

8. duamnyeckne CBONCTBA NPUPOLHbIX BOL 1 METOAbI UX ONpefeneHuns, - BA3KOCTb U CXMMaeMOCTb.
9. dusmnyeckne CBONCTBA NPUPOLHbIX BOL 1 METOLbl UX OrpefeneHuns, - 3NeKTponpoBOAHOCTb.

10. dusmnyeckne CBONCTBA NPUPOLHbIX BOA 1 METObI UX ONpefeneHuns, - Npo3pa4yHoOCTb U MyTHOCTb.

11. dusnyeckme ceoncTea npupoaHbIX BOO U METOAbl UX OnpeneneHnsd, - UBeT BO4bl.

KETPOHHBH
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12. dn3nyeckne CBONCTBA NPUPOLHbIX BOL U METOObI UX ONpedeneHuns, - BKyC 1 3anax.
13. OcobeHHOCTM CTPOEHMS MONEKYN BOAbI U ee accoumnaTos.

14. OcobeHHOCTN NnokanMaauny n ABUXEHNS MOA3EMHbIX BOL, B COCTaBe ropHbiX mopos. lMoposble,
TPELWMHHbIE N TPELMHHO-KAapPCTOBbIE TWMbl KONNEKTOPOB. OCOBEHHOCTN NAMUHAPHOTO U
TypObyneHTHOE ABMXEHME NOA3EMHbIX BOA,.

15. JInHenHbIN 3aKoH domunbTpaunn, ero npeaensbi.

16. T'nopaBnnYeCcKmnii yKNOH 1 NOHATAE O CABUIe Ha KanuAnsapHOCTb. ICTMHHAsA CKOPOCTb ABUXEHUS
BOLbl B COCTaBE KONIEKTOPOB.

17. 3aKoH TypOyNeHTHOro ABMXEHUS.

18. KoathdpuumeHT counbtpaumn. BnmsHmue nopuctocTn, pasmepHoOCTU Nop, reoMeTpun noposBoro
NPOCTPAHCTBA N CTEMEHN aHN30TPOMUN CTPYKTYPHO-TEKCTYPHBIX 0COBEHHOCTEN Ha
BOLOMPOHMLIAEMOCTb rOPHbIX MOPOA.

19. XuMuyeckuin coctas noa3emMHbIX BoA. POpMbl HAXOXAEHUS 9NEMEHTOB B COCTaBe NMOA3EMHbIX
BOQ.

20. Makpo - 1 MUKPOKOMMOHEHTHbIA COCTaB MNOA3EMHbIX BOL,.

21. ['moporeoxummnyeckas xapakTepmucTnka KaTMoHOB MakpPOKOMMNOHEHTHOrO COCTaBa.

22. ['maporeoxumMmmnyeckas xapaktepmcTnka aHMOHOB MakKpPOKOMMOHEHTHOrO COCTaBa.

23. KocBeHHble nokasaTenm XMMUYeCcKoro coctasa NoA3eMHbIX BOL: XXECTKOCTb.

24. KocBeHHble nokasaTenu XMMU4eCcKoro coctasa NoA3eMHbIX BOL: KMCNOTHO-WENOYHbIe CBOMCTBA.
25. KocBeHHble rnokasaTenn XMMmn4eckoro coctasa noA3eMHbIX BOL: XXECTKOCTb OKUCIAEMOCTb.

26. KocBeHHble nokasaTenm XMMMYecKoro coctaBa NoA3eMHbIX BO4: oblwas MmHepannaaums Bogbl 1
CyX0W ocTartok.

27. MpenenbHO-[0MyCTUMble HOPMbI KOHLIEHTPALMM KOMMOHEHT XMMUYECKOr0 COCTaBa B COCTaBe
NOA3EMHbIX BOA, UCMONb3yeMbIX AJ151 BOLOCHAOXEHMS HACENEHUS.

28. CDaKTOpr POpPMNPOBAHUS XMMNYECKOro cocTaBa Noa3eMHbIX BOA. PaCTBOpeHI/Ie MUHEepPasnbHbIX
BEWECTB U Kpuctannn3aumsa MmHepabHbIX HOBOOGpa3OBaHI/II7I N3 COCTaBa Noa3eMHbiX BOL.

29. dakTopbl (POPMMPOBAHNS XMMNYECKOrO COCTaBa Noa3eMHbIX Bo4. VicnapeHue n KoHaeHcauums.
30. dakTopbl POPMUPOBAHUSA XMMNYECKOrO COCTaBa Nnoa3eMHbIX BOA.
31. dakTopbl HOPMMPOBAHNS XMMUYECKOIO COCTaBa Noa3eMHblX BoA. VIOHHbI 0OMeH.

32. (DaKTOpr dooOpMNPOBAHUSA XMMNYECKOro cocTaBa Noa3eMHbIX BOA. [MornoweHne n BolgeneHne
ra3os.

33. dakTopbl (OOPMUPOBAHNS XMMNYECKOrO COCTaBa NoA3eMHblx Bod. OpraHnyeckas XusHb.
34. dakTopbl POPMUPOBAHNS XMMNYECKOr0 COCTaBa Noa3eMHblX BOA. KpuoreHHas auctunnaums.
35. dakTopbl POPMNPOBAHUSA XMMNYECKOro COCTaBa noa3eMHbix Bog. ATMOCIEPHbIA hakTop.

36. dakTopbl OPMMPOBAHNS XMMUYECKOrO COCTaBa NoA3eMHbIX BoA. AHTPOMOreHHbI oakTop
POPMMPOBAHMS XMMUYECKOrO COCTaBa NOA3EMHbIX BOL.

37. Pa3HOBMOHOCTU NOA3EMHbIX BOJ MO XapakTepy 3aneraHusi ux o0CO6eHHOCTM.

38. rVI,D,pO,EI,I/IHaMVI‘-IeCKaﬂ n rmgpoxmMmnyeckas 30HaJibHOCTb NOAO3EMHbIX BOA, MPUYNHDbI
30Ha/IbHOCTW.

39. lNoaseMHble BOAbI 30HbI adpaunin: NOYBEHHbIE, MHPUNLTPYIOWNECS, BEPXOBOAKA.

40. Mon3eMHble BOAbI 30HbI adpaLmmn: MexnnacToBble 6e3HanopHble BOAbI.

41. ['pyHTOBbIE BOAbI, YCNOBUS UX MUTAHWSA, PACMPOCTPAHEHUS, ABUXEHNS U Pasrpy3Ku.
42. 30HanbHblE N a30HaNbHbIE FPYHTOBbIE BOLOHOCHbLIE FTOPU30HTHI.

43. ApTesnaHckune BoApl. YCNOBUS NUTaHMS, lokanusaumm n pasrpyskm apTesnaHcKkux Boa.
44. ToHsTNE 06 NHAUNBTPALMOHHBIX Y SNNN3NOHHBIX BOAOHAMOPHbLIX CUCTEMAX.

45. PaunoHanbHoe Ncnonb3oBaHne NpPeCHbIX NOA3EMHbIX BOO, UX 3allTa OT 3arpAa3HeEHNA U
NCTOLWEeHN4 3anacos.

46. [loaseMHble BOAbl 30HbI KpUoreHesa.
47. Hagmep3noTHble BOAbI U X OCOBEHHOCTW.
48. MexMep3noTHbIe BoAbl U MX 0COBEHHOCTN.
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49. NoamMep3noTHbIe BOAbl U UX OCOBEHHOCTN.

50. Boabl CKBO3HbIX TaNNKOB.

51. MuHepanbHble BoAbI.

52. bonbHeonornyeckne, TepMasbHbIe Y MPOMbIWAEHHbIE MUHEPANIbHbIE BOAbI.

53. O6wume 3aKOHOMEPHOCTM PacnpoCTPaHEHNS MUHEPanbHbIX BoA. [ naBHenwme Tunbl
MUHepanbHbIX BOL MO ra3oBOMy COCTaBy.

54. OCHOBHble reHeTMYeCKNE TUMbI TEPMasbHbIX BOL, UX PECYPChl U 06NacTb MPUMEHEHNS.
55. Tvnbl NPOMbIWNEHHbIX BOL, X MECTO B CTPYKTYpPE MUHEPasbHO-CblipbeBOi 6a3bi.

MpuMepHble buneTsl

Bunet &1
1. MpeameT, 06BEKT U METOAbI TMOPOreonornn Kak Hayku. Pasaensl ruaporeonorun.
2. KocBeHHble nokasaTtenn XMMM4eckoro coctasa noa3eMHbIX BOo4, - XXECTKOCTb

bunetr @ 2

1. CBS13b rmaporeonornn ¢ opyruMm Haykamu. Pasnensi rugporeonormm.

2. KocBeHHble nokasaTenn XMMM4eckoro coctaea noa3eMHblX Bo4, - KNCNOTHO-WENOYHbIE CBOACTBA
BOAObl, OKUCNISEMOCTb.

bunetr @ 3

1. Bona kak xuMuyeckoe coegmHeHmne. 130TonHbI cocTae NpMpoaHbIX BOA 1 METOAb! ero
onpeneneHus.

2. KocBeHHble nokasaTtenu XMMUYecKoro coctaBa NnoA3eMHbIX BOf, - 06Wwas MMHepanM3aums 1 Cyxon
oCcTaToK.
BuneT @ 4

1. Boga kak xuMmnyeckoe coeguHeHne. AHOManbHble CBOMCTBA BOAbI: Pa30BOE COCTOSIHME,
MNOTHOCTb, Tennogu3nYeckne CBONCTBa.

2. NpenenbHo-00nNyCcTUMbIE HOPMbI KOHLIEHTPALMN KOMAOHEHT XMMNYECKOro cocTaBa B COCTaBe
MOA3EMHbIX BOJ, MCMOMb3yEMbIX A1 BOOOCHAOXeHMS.
Bunetr @ 5

1. Boaa kak XxmMmyeckoe coeanHeHne. AHOManbHblE CBOWNCTBA BOAbI: AM3NeKTpuyeckas
NPOHNLLAEMOCTb M MOBEPXHOCTHOE HaTaXeHue.

2. dakTopbl POPMUPOBAHNA XMMNYECKOrO COCTaBa NoA3eMHbIX Bo4. PacTBopeHne MMHepanos v
BblAeNeHne MnHepanbHbiXx HOBOOOPa30BaHWiA N3 COCTaBa BOAHbLIX PACTBOPOB.
BuneTr @ 6

1. OCOBEHHOCTN CTPOEHMSI MONIEKY/T BOAbI U €€ accoumaToB. [[MnoTe3bl CTPYKTYPHbIX hOpM BOAbI
[.BepHana n P.®aynepa, O.4.Camoinosa.

2. dakTopbl POPMUPOBAHMS XUMUYECKOrO COCTaBa NOA3EMHbIX BOA,- UCMAPEHME N KOHOEHCALNS,
KPUOreHHas OUCTUNNAUMS NOA3EMHbIX BOL.
Bunetr ¢ 7

1. OCOBEHHOCTN CTPOEHMSI MONIEKYT BOAbI U €€ accoumaToB. [[MnoTeabl CTPYKTYPHbIX (hOpM BOAbI
M.AnxeHo, X.C.®PpeHka n Y.N.BuHa.

2. PakTopbl POPMUPOBAHNS XMMNYECKOrO COCTaBa NOA3EMHbIX BOL,- MOrNOWEHWE U BblAENeHne
ras3oB, PasnoXeHne OpraHNYeCcKnx BeWeCTB XMBOTHOrO U PACTUTENBHOrO NMPOUCXOXAEHNS.

Bunet @ 8

1. MNoHaTMeE 0 rmapocoepe, ee KOMMOHEHTHbIN COCTAB U OCHOBHbIE YepThbl ee CTpoeHus. Booa B
bopme napa, naporngparbl.

2. CDaKTOpr doopMnpoBaHMS XMMNYECKOro cocTaBa Noa3eMHbIX BOA,- XNU3HENEeATEeIbHOCTb MaKpOo U
MUKPOOPraHM3mMoB.

Bunetr © 9
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1. MoHsiITME 0 rmapocdepe, ee KOMMNOHEHTHbI COCTaB M OCHOBHbIE YepThbl ee CTpoeHusl. Boaa B
XNOKOM COCTOSIHMM: cBODOAHANA rpaBUTaLNOHHAS, KanunispHas 1 BakyonbHas.

2. dakTopbl POPMUPOBAHUSA XMMNYECKOrO COCTaBa NoA3EMHbIX BOA,- XO3ANCTBEHHASA AEATENbHOCTb
yenoseka
Bunet @ 10

1. MNoHaTMe 0 rmapocoepe, ee KOMMOHEHTHbIA COCTaB U OCHOBHbIE YEPTbl €€ CTPOEHUS. Pusnyecku
CBsA3aHHasa Bo4a: rurpockonunyeckas, nneHo4yHasa n ocMotmyeckas.

2. [latb XapakTepucTrKy NoA3eMHbIM BOAAM 30HbI HACLIWEHWS. [ToYBEHHbIE, MHDUNLTPYOWMECS
BOLbl N BEPXOBOAKA.
Bunet @ 11

1. NoHATME 0 rmgpocdepe, ee KOMMOHEHTHbIA COCTaB M OCHOBHbIE YEPThbl €€ CTPOEHUS. XUMUYECKN
CBA3aHHasa BO4A: KpUCTanM3aumoHHas, LeonmuTtHas n KOHCTUTYLIMOHHAS.

2. MexnnacToBble 6e3HanopHbIe BOAbI.

Bunetr @ 12

1. MNoHaTre o rmgpocdoepe, ee KOMMOHEHTHbIN COCTaB N OCHOBHbIE H4epTbl €€ CTPOEHUA. Bona B
TBEPOOM COCTOAHNN. norpe6eHHb|e nbAbl HA3eMHOIro M NOA3eMHOI0 NMPOUNCXOXOEHNS,
TPEWNHHO-NONNTOHanbHbIE NbAbl N XWUNbl.

2. [pyHTOBbIE BOObI.

Bunetr @ 13

1. MNoHaTre o rnopocdepe, ee KOMMOHEHTHbIN COCTaB N OCHOBHbIE H4epTbl ee CTPOEHNA. Bona B
TBEPOOM COCTOAHNN: CerpeFaLlVIOHHbIVI nen, neouueMeHT n rasornaoparbl.

2. ApTeamnaHckue Boabl. VIHUNbTpaUMOHHbIE 1 3NIN3MOHHBIE BOLOHAMNOPHLIE CUCTEMDI.

Bunetr ¢ 14

1. OcobeHHOCTUN nokanMsaumn 1 OBUXEHNs NOA3EMHbIX BOO B COCTaBe FOPHbIX Nopoa. nOpOBbIe,
TPEWNHHbIE N TPEWNHHO-KaPCTOBbIE TUMbI KOJINTEKTOPOB.

2. JlokanbHO TpeLWmHHbIE BOAbI.

Bunet @ 15

1. JInHelHbI 3aK0oH ounbTpaumm, ero npegensl. FmapaBnnyecknii yKnoH n NOHSTUE O COBUre Ha
KanunnspHoCTb.

2. DOPMbI HAXOXIEHMUS BNIEMEHTOB B COCTaBe NMoA3eMHbIX BOL.

Bunet € 16

1. JInHelHbI 3aKOH ounbTpaumm, ero npenensl. VICTUHHAs CKOPOCTb ABUXEHWS BOObI B COCTaBe
KONNEKTOPOB.

2. Makpo - 1 MUKPOKOMMOHEHTHbIW COCTaB NOA3EMHbIX BOA.

bunetr ¢ 17
1. TypbyneHTHOe aBuXeHne, ero ocobeHHocTn. 3akoH LWesn-KpacHononbckoro.
2. mpporeoxnMmyeckas xapakTepucTnka MoOHOB MakpOKOMMOHEHTHOrO COCTaBa.

BuneTt @ 18

1. NoHATME 0 KoahpmumeHTe punbTpauunn. PasmepHoctb Kb, 0OCHOBHbIE (hakTopHl,
onpegenswowne punbTpaLnoHHbIe CBONCTBA NOPOL4bI.

2. [NoaseMHble BOObI 30HbI PA3BUTUS MHOIONIETHE MEP3/bIX MOPOL.
BuneTt @ 19

1. PacyeTHble meToabl onpeneneHns KosgodpuumneHTa punbTpaunm ropHbIX NOPoL.

2. OCHOBHblE TUMbI MUHEepasbHbIX BOA. BonbHeonornyeckue, TepMalibHbl€ 1 NMPOMbILWNEHHbIE
MUHepasnbHbl€e BOAbI.

Bunet @ 20
1. JTabopaTtopHble MeTOAbI ONpeneneHns KoadpdmumneHTa punbTpaunm ropHbIX NOpPoa.
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2. MnaBHeliWwme TUNbl MUHEpPanbHbIX BOA MO ra30BOMY COCTAaBY: BOIbl C ra3aMn OKUCNTENbHOM
obcTaHoBKN.
Bunet & 21

1. MNoneBble MeTOABI ONpeneneHns KoadpdmumneHTa punbTpaumnm BOLOHOCHbIX FOPU3OHTOB M 30H
06BofHEHMS. HanmBbl BOAbI B Wypdoax.

2. [naBHelwWwme TUnbl MMHEpPanbHbIX BOA,- BOAbI C ra3amMy BOCCTAHOBUTENbHOM 06CTAHOBKU 1 BOAbI C
razamm metamopdnyeckoint 06CTaHOBKM, YCNOBMSA UX 06pa3oBaHms 1 0bnacTb NPUMEHEHWSI.
bunet @ 22

1. MNoneBble MeTOABI ONpeneneHns KoadpdmumneHTa punbTpaunm BOLOHOCHBIX FOPU3OHTOB M 30H
06B0oAHEHUS. ONbITHBIE OTKAYKM.

2. [naBHewiwme TUnbl MUHEPanbHbIX BOA,- BOAbI C razamMm Metamopdomyeckori 06CTaHOBKM.

BuneT @ 23
1. dnanyeckne CBONCTBA NPUPOLHbLIX BOL U METOObI UX ONpedeneHus, - Temneparypa, NnoTHOCTb.
2. OCHOBHble reHeTU4eckme TUMbl TEpManbHbIX BOO, UX PECYPCHI 1 06N1acTb NPUMEHEHNS.

BuneT @ 24

1. dunsmnyeckne cBOMNCTBA NPUPOLHbLIX BOL U METOAbI NX ONPeAeneHns:, - CXUMaeMoCTb, BA3KOCTb U
3/1eKTPONpPOBOAHOCTb.

2. Tunbl NPOMbIWNEHHBIX BOA, X MECTO B CTPYKTYPE MUHEPabHO-CbipbeBOi 6a3bi.

Bunet @ 25.
1. OpraHonenTtnyeckme CBONCTBA NPUPOLHBLIX BOA N METOAbI NX OLLEHKN.
2. 30HaNbHOCTb NOA3EMHbIX BOA MO UHTEHCUBHOCTM BOLOOOMEHA U XMMNYECKOMY COCTaBy.

CAMOCTOATENbHAA PABOTA CTYOEHTOB (CPC) BkntoyaeT cneayrowme bl paboT:

- N3y4EeHne TeopeTnveckoro nekKUMoHHOro MmaTtepumana,

- npopaboTka TeopeTU4eckoro matepuana (KOHCNeKTbl NEKLUWNA, OCHOBHAS 1 OOMOHUTENbHASA
nutepartypa);

- pabota B nabopartopusix 1 obpaboTka nony4yeHHbIx Ha nabopaTopHbiX paboTax pesynbTaTos
- paboTa ¢ KOMMNEeKTOM y4ebHbIX r’Maporeonornieckux KaprT ;
- NOAroTOBKA K KOHTPO/bHbIM paboTam 1 KONNoKBMyMaMm

7.1. OcHOoBHas nuTeparypa:

OcHoBHas nuteparypa

"puHesckui C. O. 'moporeoanHamMnyeckoe MogenMpoBaHme B3aMmMogencTBms Noa3eMHbIX 1
noBepxHOCTHbIX BoA: MoHorpagous / C.O. ['puHesckui. - M.: HAL MH®PA-M, 2014. - 152 c.: 60x88
1/16. - (Hay4Has Mbicnb). (0bnoxka) ISBN 978-5-16-005256-4, 100 ak3. URL:
http://znanium.com/bookread.php?book=413174

MnatoB H. A. OcHoBbI nHXeHepHo reonormm: YuebHuk / H.A. Mnatos. - 3-e u3g., nepepab., oon. u
ncnp. - M.: HILL UH®PA-M, 2014. - 192 c¢.: 60x90 1/16. - (CpenHee npodeccrmoHanbHoe
obpaszoBaHnue). (nepennet) ISBN 978-5-16-004554-2, 400 ak3. URL:
http://znanium.com/bookread.php?book=454379

Mmaporeoakonorus roponos: Y4ebHoe nocobue / M.C. Opnos, K.E. MNMutbesa. - M.: HALL NHDPA-M,
2014. - 288 c. URL: http://znanium.com/bookread.php?book=461094

7.2. lononHuTenbHasa nureparypa:
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LononHutenbHas nutepartypa:

Haykn o 3emne: YuebHoe nocobue / I'.K. Knumos, A.N. Knumoga. - M.: UH®PA-M, 2012. - 390 c.:
60x90 1/16. - (Bbicwee obpazoBaHue). (nepennet) ISBN 978-5-16-005148-2, 500 ak3. URL:
http://znanium.com/bookread.php?book=237608

AHaHbeB, Bcesonog MeTtposuy (1923-) .MHXeHepHas reonorus : y4ebHuK ons cTyaeHToB By30B,
obyyatowwmxcs no cTpounT. cneumanbHocTsm / B.MN. AHaHbes, A.Ll. MoTanos .? 3-e n3g., nepepab. n
ucnp. ? M. : Boicw. wk., 2005 .7 574, [1] c.

Hanmatos b.M. MexaHuka rpyHTOB, OCHOBaHMS 1 oyHOAMEHTbI (BKlOYas crieumanbHblil Kypc
NHXeHepHow reonoruu).- Cl6.:MaHb, 2012. - 416 ¢. URL: http://e.lanbook.com/view/book/3176/

7.3. UHTepHeT-pecypcChl:

M'mapol eoMOHUTOPWHT - NOMCK NOA3EMHbIX BOA, OPraHM3auns MICTOYHNKOB BogocHabxeHuns - URL:
http://gidropoisk.com
HonunHa rensepos Ha KamyaTke n Kanbgepa Y30H - URL: http:/sites.google.com/site/geyzeruzon/

NHctutyT OkeaHonorum nm. MN.MN.Wupwosa Poccuickon Akagemumn Hayk - URL: http://www.ocean.ru/
nHpexkcuposaHo 10780 cTtpaHuL,

Kadbenpa rugporeonorun MI'Y - URL: http://www.geol.msu.ru/deps/hydro/index.htm

"OcHoBbl reonorun”. Astopsl: H.B.KopoHosckuin, A.®.Akywosa. -
http://geo.web.ru/db/msg.html?mid=1163814.

8. MarepuanbHo-TexHU4eckoe obecrneyeHne oUCLUMUNINHbI(MOAYS)

OcBoeHune agncumnnunbl "lMmaporeonorna” npegnonaraeTt UCNONb30BaHWE Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeaniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum ntoboin BuaAeo n ayamno
NHpopMauuu, NoyYeHNs 1 nepenadn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMieKTaums
MyNbTUMEONAHON ayAUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPOoeKTopa, aBTOMaTN3NPOBAHHOIO
MNPOEKLIMOHHOIO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHanblo He MeHee 22 OoIMOB, NepCcoHalbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENCHI
noakntoyerms: USB,audio, HDMI. MHTepakTBHas TpmbyHa npenoaaBaTtens BnsieTCs KMo4eBbIM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCEA CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMM, MPaKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA0OHON 1 DOCTYMHOW ANS HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KoprnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopums Takxke oCHalleHa WupPOoKOronoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbioTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTtens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IHOYAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHASbHbLIA KOMMbLIOTEP,
NVLEH3NOHHOE NPorpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOpaTuBHOM KoMMbloTepHon cetn KDY n
HaxoOsTCs B €MHOM 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.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @I OC BINO un yyebHbIM nnaHom no
HanpasneHuto 020700.62 "lMeonorusa” n npodounio NOAroToBkM ['€010rMs 1 reoxnMmns roproHmnx
NCKONaeMbix .
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Mporpamma ancumnnuusl "Mmaporeonorus”; 020700.62 "'eonorus; aoueHT, K.H. Xapkos WU.5. , noueHT, K.H. (aoueHT) MycuH P.X.

ABTOpP(bI):
Xapkos U.4.

MycuH P.X.

PeueH3eHT(bl):
Kopones 3.A.
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