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2. Mpocdunb NOAroToBKU:  MOUCKK, pasBedka Noa3eMHbIX BOL U UHXEHEPHO-reonorndeckme
N3bICKaHWUS

3. KBanudukaumsa BbiNnyCKHUKA: GakanaBp

4. ®opma obyyYeHUs: O4Has

5. Kacdbeppa, oTBevarowlan 3a peanusayuio AUCLUUNIIUHBI: Kacbeapa rugporeosiormu,
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6. CocTtaBuTenu nporpamMmmbi: Bouapos Buktop JIbBOBUWY, 4.r-M.H., npodeccop
BabknHa Onbra AnekceeBHa, CTapLiMi NnpenogasaTerb
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npoTtokon Ne 9 ot 29.05.2023

8. YuebGHbIn roa: 2026 - 2027 CemecTtp(bl): 8



9. Llenn u 3agayum y4e6HON ANCLUNIIUHDBI

Llenibro oceoeHus yyebHou ducyunuHbl aersemcs osnadeHue bakanagpamu meopemu-
YecKUMU 3HaHuUsIMu rno obwum u crneyuarsnbHbIM pa3denam 2udpo2eoXuMuu MmexHoe2eHe3a U
memodam uccriedosaHuli mexHo2eHHbIX 06bEKMOS.

3adauu y4ebHoU AucyurniuHbl:

— U3yquUmb 2€0XUMUK OMOEsIbHbIX 3/IEMEHMO8 U UX U30MmOorioe, XUMUYECKUX COeOUHe-
HUU 8 MeXHO2EeHHO-MPUPOOHbIX U MEXHO2EHHbIX cucmemax;

— uccriedogamb 3aKOHOMEPHOCMU MEXHO2EHHOU 2€0XUMUYECKOU Muz2payuu;,

— O0amb aHanu3 MEeXHO2EHHbIX 2€0XUMUYECKUX bapbepo8, OCHOBHbLIM MpUHUUNam ux
Knaccugukauyuu;

— O3HaKOMUMb C OCHOBHbIMU MemodaMu 2U0po2e0XUMUYeCKOU OUEHKU 20pO0CKUX ae-
fiomepauyuli, cerlbCKOX035UCmeeHHbIX meppumopud, palioHO8 20PHOMNPOMbIWIEHHO20 MEXHO-
2eHe3sa, nosiu2oHo8 3aXOPOHEHUS MPOMbIUIIEHHbIX U 6bImo8bix 0mx0008.

10. MecTo y4yebHOM ancumnnuHbl B cTpykType OIMOIT:

Brnok B1, gucuunnuMHa BapuaTMBHOM 4YacTu, POPMUPYEMOWN ydacTHMKaMU obpasoBaTerbHbIX
OTHOLWeEHMN. TpeboBaHne K BXOOHbIM 3HAHMAM, YMEHMAM WM HaBblkam MO AucuunnMHam — Ma-
TemaTuka, Xumus, BoagHble pecypcbl, YyebHasa npaktvka no nosyvyeHuo NepBUYHbIX Npodec-
CUOHAsbHbIX YMEHUN N HaBbIKOB B rMOPOreonornn n nHXeHepHon reonoruu, Neoxmmus, M'mgpo-
reonoruns, Y4yebHas npaktvka no MeTofdam rMaporeosiormyeckux U MHXeHepHO-reonormyecknx
nccneposaHnin, MmnHeparnbeHble U TepManbHble Boabl, CrneunanbHasa rugporeosiorns, Metoabl
rMOporeonorMyecknx uccrnefoBaHnn u kKaptorpacgpuposaHue. [vgporeoxumuns, TexHoreHHas
rmgporeonorns, AHanuTudeckne wuccrnegoBaHWa BOAbl, TexHuveckasa menuopauusi rpyHTOB,
MOHUTOPUHI NOA3EeMHbIX BOA,.

11. MNMnaHupyembie pe3ynbTaTbl OOy4YeHUS MO AUCUUNINWHE (3HAHWUA, YMEHUs, HaBbIKW),
COOTHeCeHHbIe C nnaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs1 obpa3oBaTenbHOM Nporpam-
Mbl (KOMMEeTEeHUMAMU) U UHAUKATOPAMU UX AOCTUKEHUS:

Ko HassaHue komne- Kog(bt) WuaukaTtop(bl) MnaHupyemble pesynbTaTtbl 06yyYeHus
TeHuun
MK-2 | CnocobeH oueHn- | [K-2.1 | Brnageet ™eTtoga- | 3HaTb: OCHOBHbIE NPOLLECCHI MMOPOreoXumMnn yp-
BaTb rmMaporeono- MW MoneBblX M Ka- | BaHN3MPOBaHHbLIX TEPPUTOPUI, ABMEHUS TMOPO-

rMyeckme u WHxe-
HepHo-

MepanbHbIX TMOpPo-
reoniormn4yeckmnx n

reoxXmMumm TexXHOreHHbIX npotleccos, Mmurpauunmn
BelleCcTBa B NpMUpoaHbIX BOAax

reonorn4yeckme NH)XEHEpPHO-

yCcrnoBus Ons pas- reoniormyeckmx YMeTb: OPUEHTUPOBATLCS B OCHOBHbIX MOHATUSIX

NUYHbIX BWUOOB XO- nccneaoBaHum, rMoporeoXmMMmmn TEXHOTEHHbIX NPOLECCOB

3ANCTBEHHON [Oesi- meTogamu  nabo-

TENbHOCTU paTopHbIX  UCMbl- | Bnagetb: TeopeTnyecknmm 3HaHNsIMM O MeTodax
TaHUMN TPYHTOB W | UccnegoBaHust OObEKTOB MMAPOreoOXMMNnN TEXHO-
XUMUYEeCKUNX aHa- | reHHbIX NpoLeCcCoB N HaBblkaMKn pelleHnda 3agad

NN30B MOA3EMHbIX
BOA.

B 0BracTtu nx NporHo3npoBaHus

12. O6bem AMcuUNNuHbI B 3a4eTHbIX eguHuuyax/yac. — 3 /108

d>opma npome)KyTquoﬁ aTTecTaummn - 3Kk3aMmeH




13. TpypoemkocTb No BuAam y4yebHomn paboTbl

TpyooeMKocTb
Bug yyebHol paboThbl Bcero o cemecTpam
Ne 8
AyanTOpHbIE 3aHATUA 36 36
nekunu 12 12
B TOM Yucne: npakTn4eckue 12 12
nabopartopHble 12 12
CamocTosaTensHaga paboTta 36 36
B TOM 4Ymcne: Kkypcosas pabora (MpoekT)
dopma NPpoOMEXYTOUHOM aTTecTaumnm 36 36
(3x3ameH — 36 Yac., 3a4em 0 4yac.)
Utoro: 108 108

13.1. CopepxaHue ANCLUUNINUHbI

Ne n/n

HavnmeHoBaHuWe pasgena
AVCLMNIUHBI

CopepxaHve pasgena OUCUUNIHLI

Peanusauus
pasgena guc-
LUMMANHBI C No-

MOLLIbIO OHNaWH-

Kypca, QYMK

1. Nekuun

11

BeeneHue

MpegomeT 1 npobnembl IMAPOreoXMMmMm TEXHOreHesa.
CBs3b rMapOreoXuMmnm TEXHOreHesa ¢ Apyrmmu Hayka-
MU 1 oTpacnsMu xo3sncTea. OCHOBHblE NOHATWS rMa-
poreoxummmn TexHoreHesa. OcobeHHOCTU B3anmoaemn-
cTBMSA BoAbl 1 nopoabl. Boga kak pactBoputens KOM-
noHeHTOB cpefbl. Ocobble CBOWCTBa BOAbI B psay ApY-
rmx BewectB. KoHuenumm cTpykTypbl Boabl. KoHuen-
unm conbBaTtaumn. OCHOBHbIE MOHATUS N 3aKOHbI XU-
MWYECKOWN KUHETWKN pacTBopoB. MexaHW3mbl B3anmo-
AENCTBUS BOAbI C TOPHbIMW MOPOAaMU: rMaponu3
aniomocunukaToB, Metacomato3. OCHOBHbIE rMgpo-
reHHO-MMHeparnbHble KOMMNEKChl 30HbI rMnepreHesa.

Mmoporeoxnmms
TexHoreHesa

1.2

Oeontouna rugponutocde-
pbl

Mmaponutocoepa kak reoccdepa. 30HanNbLHOCTb rMApPo-
nutocdepsbl. MNponcxoxaeHne rmgponutocdepsl. Pas-
NOXeHWe N CUHTE3 BoAbl B 3eMHON Kope. Baanmocesab
noa3eMHbIX BOA pasnnyHoro reHeauca. Cocras rugpo-
nutocoepsl. LUnpoTHas 30HanbHOCTL FPYHTOBLIX BOA.
Knaccudpukauus soa ruponutoccepsl B.. BepHaa-
ckoro. PesepByaphbl U UICTOYHMKU BeLLEeCTBa B rMapo-
cdepe, UMKNbI NPUPOAHbLIX BoA. BospacT noa3eMHbIx
BOA M MeToAbl ero onpeaeneHuns. PasnoxeHue n cuH-
Te3 BoAbl B 3€MHOW Kope. AHTPOMNOreHHbIN 3Tan 3Bo-
noummn rmaponmTtocdepbl. OCHOBHLIE MOKasaTenu 30-
Hbl TEXHOrEHe3a.

Mmoporeoxnmms
TEXHOreHesa

13

MaccoobmeH u murpauus
XUMUYECKNX SNTIEMEHTOB B
BoAHown cpene. OCHOBHbIE
MOHATUS TEXHOreHe3a.

®akTopbl M POPMbI MUrPALIMN XMMUYECKNX S1EMEHTOB
B NOA3eMHbIX BoAax. 3akOHbl NepeHoca BelecTsa B
noAsemMHbIx Bogax. KoHBektnBHaa anddysmns npmume-
Cu B NnoasemHbIx Bogax. OcMoc: 3nekTpoocmoc, Ka-
NUNNSpHbIA ocMoc. OCHOBHbIE BUAbI NepeHoca Belle-
CTBa B rugponurocdepe.

TexHoreHHas murpaums. TexHOoreHHble NpoLeccsl.
TexHOMUNBHOCTL U Apyrve nokasatenu TeXHoreHesa.
TexHoreHHble reoxummuyeckne aHomanuu. Konude-
CTBEHHbIE NokasaTenu TexHoreHesa. TexXHOreHHble
30HbI BbllLenavymBaHn. TexXHOreHHble reoxuMmmnyeckne
Hapbepbl: kKnaccudukaums, ocakaaemble ANeMeHThbI.
eoxnmMmnyeckas yCTOMYMBOCTb TEXHOTEHHBIX CUCTEM.
MapareHeTnyeckne rmgporeoxnMmyeckne accoumaunm
XMMUYECKMX 3NeMeHTOB. NOHATUSA O TEXHOTEHHbIX U

Mmoporeoxnmms
TexHoreHesa




NPUPOAHO-TEXHOIEHHbIX CUCTEMAX, UX TUMbI.
OcobeHHOCTM TexHoreHHou | MNMoasemHble BoAdbl ropoackmx arnomepauuin. Noasem- | M'mgporeoxmmums
MeTamopdusauum Moa3eM- | Hble BOAbl FOPHOMPOMBILINEHHbIX NaHawwadgTos. Noa- TexHoreHesa
1.4 HbIX BOAO YpOaHW3MpOBaH- | 3eMHble BOAbl CENbCKOXO3SINCTBEHHBIX TEPPUTOPWUIN.
HbIX TEppUTOPUIA Mop3emHble BoAbl B npegenax NosIMroHoB 3axopoHe-
HWUS1 NPOMBILLMIEHHBbIX U ObITOBBIX OTXOO0B.
Moporeoxvmumyeckun  mMo- | OpraHmsauus CUCTEMbl MOHUTOPMHIa NoA3eMHbIX BoA. | 'vaporeoxvmus
HUTOPWHT Llenb ruaporeoxmmmnyeckoro MoHuTopuHra. Ero mecto TexHoreHesa
B MOHMTOPVIHIE NPUPOAHbIX BOA. 3agayn MOHUTOPUHra
noaseMHbix Bog. Habniogaemble nokaszatenu NMX mo-
HUTOPUHra. [OHATME O MUTBEBBIX U TEXHUYECKUX NOA-
15 3eMHbIX Bogax. 30Hbl U NOA30HbI CaHUTAPHOW OXpaHbl
' ckBakuH. MNMpaBuna npobooTbopa Boabl, KOHCEPBUPO-
BaHWsI U XpaHeHUs Npob 4ns aHanu3a 13 CKBaXKMWH.
Monartue MAK, NAY v MNAH. Bugel Hopmupyemsix IMX
nokasatenen. Tunbl U BUAbI 3arpsi3HUTENen noasem-
Hbix Bog. O6006LLeHHbIe NokasaTenu kavyecTsa noa-
3eMHbIX BOJ.
2. NpaKkTn4yeckne 3aHATUSA
TepmoamHamuka nogsem- PacueT TepmoagnHaMmyeckux napameTpoB reoxmmuye- | 'magporeoxmmms
21 HbIX BOZ CKUX peakuui: CTaHgapTHas SHTanbnus rvgpatauumu, TexHoreHesa
- umkn bBbopHa-labepa, sHTanbnua metamopdusauun
Nnoa3eMHbIX BOA.
Omnupuryeckne mMeToabl | PacyeT MurpaumMm XMMu4eckux anemeHToB no neTpo- | vaporeoxvmus
29 OLEHKM OTHOCUTENTBHON | XMMUYECKMM JaHHbIM. Pacyen murpaumm XumMmn4eckmnx TexHoreHesa
' BOOHOW Murpaumm xummde- | ankmeHTos pn b.b. MNMonbiHoBy 1 A.W. MNepenbmaHy.
CKUX 31IEMEHTOB
Mmoporeoxmmmnyecknin  Mo- | PacyeT mHOEKCOB 3arpsisHeHust Bof. Pacuet pasbas- | ['mgporeoxumus
2.3 HUTOPUHT NneHus TexHoreHHblx Bof. PacuyeT mwurpauum 3sarpss- TexHoreHesa
HSOLLMX KOMMOHEHTOB B NOA3EMHbIX BOAAX.
3. llabopaTopHble 3aHATUSA
CocTtaBneHve nNovcKOBOW FMAPOreoxXxMMmyeckon kapTel | [mgporeoxmmus
Ha pyaHble MECTOPOXOEHUS. TexHoreHesa
CocTaBneHve rmaporeoxXMMmn4eckon KapT B Lensx pe-
3.1 Cocrasnerne  nOMCKOBLIX rMOHaNbLHOM OLEHKM KayecTBa MOA3EMHbIX BoA Anis
rMoporeoxXnMmnyecKknx kapT o
XO35IMCTBEHHO-NMUTLEBOIO MCMOMb30BaHUSA C BblsiBNe-
HMEM Y4acCTKOB TEPPUTOPUA C NPUPOLHBIMUA N TEXHO-
reHHbIMM TMNamu Bog.
MocTpoeHne rpadnkoB 3aBUCUMOCTM 0OLLEeNn xecTko- | maporeoxnmus
CTM OT MuUHepanusaumn. Ha ocHoBaHuM rpaduKoB Mo- TexHoreHesa
CTPOEHVE KapTbl MO BenM4YMHE OOLLEN XEeCTKOCTU C
BblAeNeHeM TUMOB MOA3EMHbIX BO4 MO Kraccuduka-
umn O.A. AnekuHa
PacuyeT (poHOBOro cogep)xaHusi 3rieMEeHTOB a30THOM
CocrtaBneHve rugporeoxu- | rpynnbl. PacyeT KonuyecTBeHHbIX MokasaTenen 3a-
3.2 MUWYECKUX KapT 3arpsasHeHns | rpsasHeHns: 1) koadpdPUUMEHTOB TEXHOTEHHOW KOHLEH-
noa3eMHbIX BOA TpaumMm UnM aHOManbHOCTU 3MEMEHTOB a30THOM rpyn-
nbl; 2) CymMapHoOro mnokasaTens 3arpsasHeHus. [lo-
CTpOEHME TNAPOreOXMMUYECKON KapTbl 3arpsi3HeHust
noA3eMHbIX BOL COeAMHEHUSIMU a30THOW B npefenax
CENbCKOXO3ANCTBEHHON TEPPUTOPUN C BblAENEHUEM
30H TEXHOTEHHbIX FEOXUMUYECKUX aHOMaNui n ¢OHO-
BbIX FrEOXMMWNYECKUX 30H.
13.2. Tembl (pa3genbl) AUCUUNIUHBLI U BUAbI 3aHATUN
Bugpl 3aHATUI (KOIMYECTBO YacoB)
Ne HanmeHoBaHne Tembl
n/n (pasgena) gucumnnuHbl Jlekuun Mpaktuyeckme | JlabopaTopHble Camog;%;;eaanaﬂ Bcero
1.1 | BeepgeHue
1.2 | OBontounsa ruaponnTo-
chepbl 2 4 6
1.3 | MaccoobmeH n murpaumst 4 4 8




XUMUYECKNX NTIEMEHTOB B
BogHou cpene. OCHOBHble
MOHATUSA TEXHOTEeHe3a.

1.4 | OcobBeHHOCTN TexHOoreH-
HOW mMeTamopdusaumm
noasemMHbIXx Bog ypbaHu- 4 4 8
3MPOBaHHbIX TEPPUTOPUN

M'maoporeoxnmMmyeckmin
1.5 | monuTOpUHT 2 4 6

TepmMmognHamuka noasem-
2.1 | HbIX BOA 4 4 8

OMnupuyeckme  meToabl
OLEHKM  OTHOCUTENbHOWN

2.2 . 4 4 8
BOAHOW MUrpaumm Xumu-
YECKUX 3NeMeHTOoB
Mmaporeoxummyeckuni

2.3 Ap 4 4 8
MOHUTOPWHI
CocTaBneHne MOUCKOBbIX

3.1 4 4 8

r’mnaporeoxXxmMn4ecKknx KapT

CoctaBneHve ruaporeo-
3.2 | XUMNYECKUX KapT 3arpss- 8 4 12
HEHWsi NoA3eMHbIX BOJ

14. MeToaunyeckme ykasaHus ans oby4arolmxcs No 0OCBOEHUIO AUCLUNTIUHbI:

Obyuyatowmecs OOMKHbI UCMonb3oBaTb ONybriMKoBaHHbIE y4ebHO-MeToandeckne nocobus
no Kypcy «[maporeoxmmusi TexHoreHesa» 1 CONpPs>KeHHble C HAM MaTepuarnbl U3 rnepeyHs oc-
HOBHOW W JOMNOJSTHUTENbHOW NuTepaTtypbl, a Takke matepuarnsl Ha ObpasoBaTenbHOM nopTane
BI'Y — https://edu.vsu.ru/

B pamkax gucumnnuHbl NpegycMOTPeHbl crieayowme obpasoBaTesibHble TEXHOMOrMu:
3aHATUS NEKUMOHHOro Tuna, npakTnyeckme n nabopaTopHble 3aHATUSA, CaMOoCToATerNbHasa pabo-
Ta CTYAEHTOB, BKMOYaloLWasa yCBOEHNE TeOPEeTMYECKOro MaTtepuana, NoaroToBky K nabopartop-
HbIM 3aHATUAM, paboTa ¢ yuebHukamu, y4ebHO-MeToAMYECKON NUTEpaTypon, NOArOTOBKA K Te-
KyLLLeMY KOHTPOSIIO YCNEBAEMOCTH, K 3K3aMeHY, a TakKe KOHCYNbTUpPOBaHWE CTYAEHTOB NO BO-
npocam Mnoucka Hay4YHOW MHOpMaLMK, n3ydeHus y4ebHOro marepmana u npakTM4eckoro pe-
LeHnsa 3agau.

UTeHre nekuumn ocyLecTBNAEeTCA C Npe3eHTaumen OCHOBHbIX MaTepuarioB Ha MyrnbTuU-
MeaurMHOM obopyaoBaHWUK, YTO MOMOraeT fyylle YCBOUTb NPONAEHHbIN MaTepuan. Ha npaktu-
YEeCKUX 3aHATUAX CTYLAEHTbl 3HAKOMATCA C pacyeTHbIMM MeTodamu B rugporeoxumumn. Ha nabo-
paTOPHbIX 3aHATUAX paccMaTpUBaOTCA onpeaeneHHble pasgenbl Aucunninuiel. CTpoaTcs rpa-
VKN 1 TNOPOreoXnMmnYeckme KapTbl, a TakKe BbINOSTHAKTCA pacyeTbl KONIMYECTBEHHbIX MOKa3a-
Tenewn 3arpsa3HeHns U CTPOSATCH KapTbl 3arpsa3HEeHNS NOA3EMHbIX BOA.

[nsa ycnewHoro oBnageHnsa Kkypcom Heobxoaumo obsasaTtenbHO nocellaTb BCe 3aHATUS.
B cnydasx nponycka 3aHATMA CTYAEHTY HeoBXOAMMO CaMOCTOATENbHO U3Y4UTb MaTepuan u
OTBETUTb Ha KOHTPOJSIbHblIE BOMPOCHI MO NponyLeHHoNn Teme. B xoae 3aHATMIA oByvarowmmes
peKkoMeHAayeTCs BECTU KOHCMNEKTMpPOBaHWe y4ebHoro martepuana.

[lononHuTenbHblE pecypcbl: 3NEKTPOHHbIA Yy4eOHbIN KypC C onepaTtMBHO OGHOBIISIEMOM
MHopmaumen n UMPOBLIMU pecypcamMun (ANEKTPOHHbIE NMPOrpamMMbl KYpCOB, 9NIEKTPOHHbIE Ba-
pyaHTbl y4ebHbIX NOCOBUIN N METOAMYECKUX PEKOMEHAALUNIN, BapnaHTbl MPaKkTUYECKNX 3a4aHui,
MMNEePCCLINKN HA UHTEPHET-PECYPChI C BLICTPLIM AOCTYNOM, NPe3eHTaunn, TeCTbI, Kec-3agaHus
AOCTyN K BHELIHMM BUOEO-pecypcaM B pamMKax 3MeKTpOoHHOM cpefdbl U Ap.). B pamkax anek-
TPOHHOW y4ebHOW cpefbl peanu3yeTcsl MHTEPaKTUBHbLIN BapuvaHT OOLEeHUa Co CTyadeHTamMu B
pexume OHnavH (SNeKTpoHHoe OByyYeHne n OUCTaHUMOHHbIE Obpa3oBaTesibHble TEXHOMOMMK B



https://edu.vsu.ru/

3MEeKTPOHHO-00pa3oBaTenbHOM cpede yHMBepcuTeTa Ha nporpammHon nnatgpopme LMS Moo-

dle).

15. Nepe4yeHb OCHOBHOMW U AONOJNIHUTENILHOWN NUTEpaTypbl, PECYPCOB UHTEPHET, HEObXo-
OUMbIX AN OCBO€HUA AUCLUMNIIUHDI

a) ocHoBHas nuTeparypa:

Ne n/n

NcTouHnk

1

Konbuos, B. b. TeopeTuyeckne oCHOBbI 3aLUTbl OKpYXatoLLen cpeapl: y4ebHuK anga By3oB : [16+] /
B. B. Konbuos, O. B. KoHgpaTteeBa ; pea. B. b. Konbuos. — Mockea : lNpometen, 2018. — 734 c. :
CXeM., Tabn. - Pexum gocryna: no noanucke. -
URL: https://biblioclub.ru/index.php?page=book&id=483194 (nata obpaiwieHusa: 12.08.2021). — bub-
nunorp.: c. 661-663. — ISBN 978-5-906879-79-0. — TeKCT : 9NEKTPOHHbIN

Oxonenoga, A.A. OKONOrMYECKUIN MOHUTOPWHT: y4ebHoe nocobue Ansi CTY4EeHTOB BbICLUMX Y4EOHbIX
3aBegeHuii / A.A. Okonenosa, I'.C. EropoBa ; Bonrorpaackuii rocyaapCTBEHHbIN TEXHUYECKUA YHU-

BepcuteT. — Bonrorpap : Bonrorpagckuin rocygapCTBeHHbIM TEXHUYECKUin yHnBepeuTeT (Bonr TY),

2014. — 116 c. : un. — Pexxum gocTtyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=255954 (nata obpawieHus: 08.04.2021). — bub-
NMorp. B KH. — TEKCT : 3NEKTPOHHbIN.

"eoxmmmnsa TeXHOreHHbIX NaHawadToB : y4ebHoe nocobue ansa By3os / BopoHex. roc. yH-T; cocT. H.A.
MpoTacosa .— Boponex : UML, BI'Y, 2009 .— 36 c. : Tabn. — bubnwuorp.: c. 36 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-65.pdf>

©) pononH

uTenbHas nuTepaTtypa:

Ne n/n

NcTouHnK

4

KuptoxuH B.A. Tugporeoxumus : Y4ebHuk gnsi cTyg. Bbicl. y4eb. 3aBedeHnin, oby4. no HanpasreHuo
"Teonorns" n cneumansHocTu "Imgporeonorus n nHx. reonorus” / B.A. KuptoxuH, A.W. Kopotkos, C.J1.
LWeapues .— M. : Hegpa, 1993 .— 383,[1] c.

MapTeiHoBa M..A. Tmgporeoxumus : yuebHoe nocobue / M.A. MapTbiHOBa, E.B. YacoBHuKOBa ;
CankT-lNeTepbyprckun roc. yH-T1 .— CI10. : N3g-Bo C.-leTtepbypr. yH-Ta, 1993 .— 224 ,[1] c.

Mocoxos E.B. N'maporeoxvmuns noaseMHbIx Bog : y4ebHoe nocobue / E.B. MNMocoxos, H.M. Npokodbe-
Ba ; HoBoyepkacckuin nonutexHudeckun nH-T um. C. OpaxoHuknase .— Hosouepkacck : HIMA, 1978
—86c.

Mynsik B.B. M'mgporeoxumusa TexHoreHesa npu paspaboTke HedTAHbIX MecTopoxaeHuin/ B.B. Mynsk //
eonorus HepTn 1 rasa .— 2008 .— Ne3 .— C. 58-64 .— URL: https://rucont.ru/efd/574375 (nata 06-
paweHuns: 12.08.2021)

TroTioHOBa @.U. M'maporeoxumng TexHoreHesa / ©.U. TioTioHoBa ; Akaa. Hayk CCCP, UH-T nutocde-
pbl ; otB. peq. K.E. MNMutbeBa .— M. : Hayka, 1987 .— 334,[1] c.

BopTHukoB C.B. Neoxumuna TexHoreHHbix cnuctem / C.b. bopTHukoBa, O.J1. MNacbkoBa, E.IN. BeccoHoBa
; Poc. akag. Hayk, Cub. otg-Hue, VIH-T reonorumn n mnHepanoruu; ots. peg. I'.H. AHowwnH .— HoBocwu-

oupck : TEOQ, 2006 .— 168, [1] ¢

B) MH)OPMAaLMOHHbIE 3MIEKTPOHHO-06pa3oBaTesibHble pecypchl (0duuManbHble PeCcypChbl MHTEPHET):

Ne n/n Pecypc

10 3oHanbHasa HayyHasa 6ubnmoteka BopoHexckoro

rocyaapCTBEHHOrO YHUBEPCUTETA http://www.lib/ru
11 OnNeKTpoHHO-OMOMoTeYHas cuctema

«YHuBepcuTeTckas bnbnmoteka oHNamnH» http://biblioclub.ru/
12 OneKTpoHHO-bnbnuoTeyHasa cuctema «JlaHby»

https://e.lanbook.com/
13 ONeKTPOHHbIV KypC «[ MaporeoxmmMums TexHoreHesa»
https://edu.vsu.ru/course/view.php?id=

14 BecnnaTHbI HEKOMMEPYECKMIA CNpaBOYHO-06pa3oBaTeNbHbIN _

noprtan ans reofnoros, CTYAEHTOB-reonoros http.//geokniga.org

16. NMepeyeHb y4e6GHO-MeTOANYECKOro oGecneyeHns AnsA caMoCToATeNIbHOW paGoThl

Ne n/n McTOoYHMK
"eoxumus okpyxatoen cpebl : yuebHo-meToanyeckoe nocobue : [16+] / cocT. H. A. Konaesa, I'. 1O.
1 AHppeeBa ; Jluneuknn rocygapcTBeHHbIV negarorndeckuii yumsepcuteT uMm. .11, CemeHoBa-TsH-
LWaHckoro. — Jivneuk : Jlnneukmin rocygapCcTBeHHbIN negarorndeckuin yHmsepcnuteT nmenm MN.I11. Ceme-
HoBa-TgH-WaHckoro, 2017. — 59 c. : un. — Pexum goctyna: no nognucke. —



https://biblioclub.ru/index.php?page=book&id=483194
https://biblioclub.ru/index.php?page=book&id=255954
http://www.lib.vsu.ru/elib/texts/method/vsu/m09-65.pdf
http://geokniga.org/

URL: https://biblioclub.ru/index.php?page=book&id=576649 (nata obpaiueHus: 12.08.2021). — brnb-
nunorp.: ¢. 57. — TEKCT : 3NEKTPOHHbIN.

OemuHa O.H. VccnepoBaHve B3aMMoaencTBMS NpMPOaHBLIX U MPUPOLHO-TEXHOTEHHBLIX CUCTEM: y4eOHO-
2 mMeToamnyeckoe nocobme Ansa cTygeHToB HanpaeneHus noarotoBku 20.04.02 lMpupogononb3oBaHve U
Bogononb3oBaHne/O.H. lemuHa, J1.A. 3BepeBa.- bpsHck: N3a-Bo bpsiHckuin TAY, 2020.-63 c.
eoxrMMus okpyxatoLLen cpeabl : y4ebHoe nocobue - NpakTuKym A5is By30B / BopoHeX. roc. yH-T; COCT.:
H.B. KaBepwuHa, E.[l. 3atynen .— BopoHex : IO BI'Y, 2006 .— 23 c. :

3

17. Obpa3oBaTesfibHble TEXHONIONMU, UCNOSb3yeMble NpU peanusauum y4ebHou aucum-
NSVHbI, BKINOYas OAUCTAHUMOHHbIe oOpasoBaTtenbHblie TexHonorum (AOT, aneKTpoHHoe
ob6y4eHue (J0), cmewaHHOe oGy4YeHue):

lMporpamma Kypca peanuayeTcsi C NpUMEHEHNEM OUCTAHLMOHHbIX TEXHONOrMM (9NEKTPOHHOE
obyyeHne n gucTaHUMOHHbIE obpasoBaTeribHbIE TEXHONOMMN B 3NEKTPOHHO-06pa3oBaTensHON
cpefe yHmBepcuteTa Ha nporpammHon nnatgopme LMS Moodle)

n MporpammHoe obecneveHune

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HenckntountenbHble npaBa Ha MO Kaspersky Endpoint Security gns 6usHeca - PaclumMpeHHbIn
Russian Edition

4 | NporpaMmMHasa cucteMa ans obHapyXeHus1 TEKCTOBbIX 3aMMCTBOBaHWI B y4eBHbLIX U Hay4HbIX pabo-
Tax AHTnnnarmat.BY3

OdmcHoe npunoxenne AdobeReader

6 | OducHoe npunoxenne DjVuLibre+DjView

(&)

18. MaTepnanbHO-TeXHU4YeCKOe obecneyeHme AUCLUUNIINHDI:

YyebHaa ayauTopusi (KOMMbIOTEPHbIM Knacc): cneunanusmpoBaHHas mebenb, komnbioTep 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'G (4
wT.); MoHutop SAMSUNG SyncMaster E1920 (12 wrT.); moHutop ASER S221NGL; npoektop BENQ Digital
Projector MS535; npeseHtep OKLICK 695P; kamepa SVEN; mukpodoH OKLICKMP-MOQO9B; KONoHKM (akycTu-
yeckme) SVEN 312, 2.0; akpaH 4eMOHCTPALMOHHbIN 2X3 M

YyebHasa ayguTopusa (rmgporeonorvyeckas nabopatopus). CneumanuanpoBaHHaa Mebenb, BECbI, CYLUUIbHbIE
Wwkadbl, BbITSXKHONM LKad, MOHOMEpHLI, KoNopumeTpbl, necyaHasa 6aHsi, npubop CMELIEO K®-00, nabopaTop-
Hasl nocyga ONnsa onpeaeneHus rpaHcoctaBa, KoadduumMeHToB unbTpaumMm necyaHblX Nopod U NpoBEAEHUsI
XMMUYECKOrO aHanm3a NnoAa3eMHbIX BOA, OIOKCbl MeTannMyeckMe u CTeKNsAHHbIe, 3KCUKATOopbl, CuTa FPYHTOBbIE,
CTYMKK C necTnkamu, otopeTkn. MNoneeasa nabopatopus aHanusa Bogbl HKB-1 (2 wT.); Tect-komnnekt « PK-BIMK»
(1 wr.); noptatneBHas nabopatopus «dPocchop» ANA onpepeneHns docdopa B pasHbiXx dhopmax BoAbl; BECHI
3NeKTpOoHHbIe nabopaTopHble Macca — K BK-600, Poccusa (1 wrt.); npubop aAnga onpeneneHuns koadpduumeHTa
duneTpaumm necyaHblx rpyHToB K 00M (2 wr.)

19. OueHou4Hble cpeacTBa ANA NpoBeAeHUs TEeKYLEeN N MPOMEXYTOYHON aTTecTauumn

Mopsaok oueHKn ocBoeHUst obyyarowmmmncs y4ebHoro matepvana onpeaensieTcs cogepkaHmem
creayoLwmx pasaenos ANCUMNIIVHGI

NuauvkaTtop(bl)
Ne | HanmeHoBaHue pasgena Komne-
DOCTUXKEHUS OueHouHble cpeacTBa
n/nm | AncumniuHel (Mogynsa) | TeHumsa(n)
KOMMeTeHLNN
1 Beenenne MK-2 NnK2.1 TecToBOE 3agaHune
OBonouns rmgponuTo- MK-2 MK 2.1 TecToBOE 3agaHue
2 cepbl
MaccoobmeH n murpa- MK-2 MK 2.1 TecTtoBoe 3agaHne
LS XMMUYECKUX arie-
3 MEHTOB B BOAHOW cpefe.
OCHOBHBbIe NMOHATUSA
TEXHOreHesa.



https://biblioclub.ru/index.php?page=book&id=576649

Ne | HaumeHoBaHue pasgena | Komne- WkankaTop(Ll)

nin | muCLMANUH (Moayns) TeHLMA(M) OOCTUXKEHUS OueHouHble cpeacTBa
y KOMMeTeHLNN
OcobeHHOCTN TexXHOreH- MK-2 MK 2.1 TecToBOE 3agaHue
HoW  MeTamopdusauum
4 noasemHblx Bog Yypba-
HU3MPOBAaHHbLIX  Teppu-
TOpUi
Maporeoxmmmyeckuii MK-2 NnK2.1 TecToBoe 3aaaHne
5 MOHUTOPUHI
TepmogmHamMmuka noa- MK-2 MK 2.1
6 3€MHbIX BOA MpakTnyeckoe 3agaHue
OMnupuyeckme MeToAbl MK-2 MK 2.1
7 OUEHKN OTHOCUTESTbHOWN

. MpakTuyeckoe 3aaaHue
BOOHOM MUrpaumMm Xu-

MUWYECKNX 351eMeHTOB
'MAaporeoxXmMMmmnyeckmn MK-2 NnK 2.1
MOHUTOPWUHI
CocTtaBneHne  noucko- MK-2 MK 2.1
9 BbIX  rMaporeoxmmuye- JlabopaTopHasg paboTa
CKUX KapT
CocraBneHune rugporeo- MK-2 NnK2.1
XUMUYECKMX KapT 3a-
rPsI3HEHMST  MOA3EMHbIX
BOZ4

MpakTuyeckoe 3agaHne

10 JlabopaTopHas paboTta

MepeyeHb BOMPOCOB

I'IpomemyTquaﬂ aTtrTecrtauuna KomnnekT KM

dopma KOHTPOMSA — 3K3aMeH

20. TunoBble OUEHO4YHbIe cCpeaAcTBa U MeToAuYeckne Marepuanbi, onpeaensilowme npo-
Leaypbl OLleHMBaHUA

20.1. TeKywWun KOHTPOSb yCneBaeMoCTu

OueHka 3HaHWIN, YMeHWI 1 HaBbIKOB, XapakTepuaytowasi aTanbl popMMpoBaHMS KOMNETEHLMIA B
paMKax M3y4yeHus AMCLMMINHBI OCYLLECTBNSIETCS B XO4€ TEKYLLEN U NPOMEXYTOYHON aTTecTauuii, B TOM
yucre Npu peanusauumn nporpammbl Kypca ¢ NpUMEHEHNeM 311EKTPOHHOrO 0BYyYEHMS U OUCTaHUMOHHbIX
obpa3oBaTernbHbIX TEXHONOMIA.

Tekywass aTrectaumsi NpoBOAUTCA B COOTBETCTBMM C [lonoxeHvem O Tekylleih arTectaumm
obyyalowmxca no  nporpaMMaMm  Bbicllero obpasoBaHusi BopoHexckoro  rocyaapCTBEHHOrO
yHUBepcuTeTa. Tekyllas atrecTaumns nNpoBoaMTCs B hOpMe OLEHKM MpaKTUYecKMX 3adaHui, nabopa-
TOpPHbIX paboT, TECTUPOBAHUSA U Op.

TeKkywuii KOHTPONb YCNEBAEMOCTH NO AUCUMMIIMHE OCYLLECTBNSETCS C NMOMOLLbIO CreayloLlmnx oLeHoY-
HbIX CPEACTB:

1. Tecmoeble 3adaHusi N0 memamuyeckum pasdesiam fekyud, rnpakmuyeckux u iabopamopHbIX
3a0aHull

TecTupoBaHue npegnonaraeT BblIOOP OAHOrO MpPaBMBHOMO OTBETA M3 MpeanaraemMbiX BapuaH-
ToB. TecT Bkno4yaeT nopsigka 30-60 BONPOCOB M MOXET COCTOSITb U3 HECKOSIbKUX TEMATUYECKNX BNOKOB.
OTBeTbl Ha BONPOCHI OrpaHUYeHbl BPEMEHHBIMW PaMKaMMu.

PekomeHayemble KpUTepUM OLEHOK 3a BbiNonHeHne Tecta (% npaBurbHbIX OTBETOB Ha BOMPOCHI
OT 00Lero KonmyecTesa BOMPOCOB):

0-40% - «HeyaoBeTBOPUTESTLHO»
41-60% - «yooBneTBOPUTESTLHO»



61-80% - «XOpOLLO»
81-100% - «OTNMNYHO»

Npumep Bonpoca B TecTe:

Kakvne nogsemHble BoAbl SIBNSAOTCA HauMeHee 3alMLLEHHbIMU OT 3arpsi3HEHUs:
a) NOYBEHHbIE;

0) rpyHTOBbBIE;

B) MEXMNNacTOBbIE.

BOoOo~NoGORLNE

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

PN

0.

lMpumepHbIt nepedeHb mem 0119 mecma Ne 1

MpeameT 1 Npobnembl rMAPOreoXMMumn TEXHOreHesa.

CBsA3b r’MaporeoxXnMmnmn TeEXHOreHesa ¢ ApyrumMu Haykamm 1 oTpacnsiMv Xo3sincTea.
OCHOBHbIE NOHATMSA TMAPOreoXMM1Mm TEXHOreHe3a.

OcobeHHOCTM B3anmoaencTBms BoAbl U NOpOAbI.

Bopaa kak pactBopuTenb KOMNOHEHTOB CPebl.

Ocob6ble cBonCTBa BOAbI B psiay OPYrUX BELLECTB.

KoHuenumm cTpykTypbl BOAbI.

KoHuenumu conbBaTauuu.

OCHOBHbI€ NMOHATMSA N 3aKOHbI XMMUYECKOWN KUHETUKM PacTBOPOB.

MexaHn3Mbl B3aMMOAENCTBUSA BOAbl C FOPHLIMK NMOPOAAMU: TMOPONN3 antoMOCUIMKaToB, Me-
Tacomaros.

. OCHOBHbIE MMOPOreHHOo-MUHeparbHble KOMMEKCbl 30HbI runepreHesa.
12.
13.
14.
15.
16.

'moponuTocoepa kak reocgepa.

30HanbHOCTb rmaponuTocdepsbl.

lMpoucxoxaeHve rmgponutocgepsbl.

PasnoxeHue 1 cuHTEe3 BOAbl B 3eMHOM Kope.

B3anmocBsa3b noasemHbIX BOA pasnuyHoro reHesuca. Coctas rugponurtocdepsl. LvpoTHas
30HaNbHOCTb MPYHTOBbLIX BOA.

Knaccudukaums sog ruponutocdepsl B.. BepHaackoro.

PesepByapbl 1 ICTOYHWKM BellecTBa B rugpocdepe, UMKIbl NPUPOAHbLIX BOA.
BospacTt nogsemHbIX BOA M METOAbI €ro onpeaeneHuns.

PasnoxeHue n cnHTe3 BoAbl B 38MHOW KOpe.

AHTpONoreHHbIN 3aTan 3aBonuun rmgponntocdepsbl.

OcCHOBHble nokasaTenn 30Hbl TEXHOreHesa.

®akTopbl 1 POPMbI MUTPALIUM XUMUYECKUX SNIEMEHTOB B NOA3EMHbIX BOAAX.
3aKoHbl NepeHoca BellecTBa B MOA3EMHbIX BOAAX.

KoHBekTBHas anddysmsa npymecu B NOA3EMHbIX BOOAX.

OcmocC: anekTpooCMOoC, KanumnsipHbIi OCMOC.

OcHoBHbIe B1abl NepeHoca BellecTBa B rmagponurocgepe.

TexHoreHHas Mmurpaums.

TexHoreHHsle npouecchl.

TexHOMUNBLHOCTL U Apyrve nokasaTtenu TeXHoreHesa.

TexHoreHHble reoxMMmnyeckme aHomanuu.

KonuyecTBeHHble NokasaTenu TexHoreHesa. TexHOreHHble 30HbI BbllenaynBaHu.
TexHoreHHble reoxmmmnyeckne 6apbepbl: Knaccuukaums, ocaxxgaemMble 3r1IEMEHThI.
"eoxvmnyeckast yCTOMYMBOCTb TEXHOTEHHbLIX CUCTEM.

MapareHeTnyeckne ruaporeoxmMmyeckue accounanmm XmmMmmyecknx aneMeHToB.
[MOHATUS O TEXHOTEHHbIX U MPUPOAHO-TEXHOrEHHbIX CUCTEMAX, UX TUMbI.

lMpumepHbIli nepedeHb mem A5 mecma Ne 2

[MoaseMHble BOAbI FOPOACKMX arrioMmepamn.

lMoaseMHble BOAbI FTOPHONPOMBILLIIEHHbIX NaHAWadToB.

[MoasemHble BOAbI CEMbCKOXO3ANCTBEHHbLIX TEPPUTOPUMN.

MoaseMHble BoAbl B nNpegenax MosIMroHOB 3aXOPOHEHUSA NMPOMBbILLIIEHHbBIX U BbITOBLIX OTXO-
[0B.



OpraHmsau,vm CUCTEMbI MOHUTOPUHIa NOA3eMHbIX BOA.
Lle]'lb rmaporeoxmmMm4eckoro MOHUTOpPUHra.

3agaym MOHUTOPWHIa NOA3EMHbIX BOA.

5
6.
7. MecTo rmaporeoxmMmy4eckoro MOHUTOPUHIa B MOHUTOPUHIE NPUPOAHBIX BOA,.
8
9

. Habnwpaemsbie nokaszatenu NMX MOHUTOpPUHra.
10. NoHATUE 0 NUTBEBLIX U TEXHUYECKMX MOA3EMHbIX BOAAX.
11. 30HbI 1 NOA30HBI CAHNUTAPHOW OXPaHbl CKBaXWH.

12. MNpasuna npobooTbopa BOAbI, KOHCEPBUPOBAHNSA U XpaHEeHUS Npob A58 aHann3a U3 CKBaXWH.

13. NMonaTtue MAK, rnay v rngH.

14. Buabl Hopmupyembix ['TX nokasatenen.

15. Tunbl 1 BUAbI 3arpss3HMTENEN NOA3EMHbIX BO,.

16. O606LEHHbIE NOKa3aTeNW Ka4ecTBa NOA3EMHbIX BO[.

17. Pa3HOBMOHOCTN rMOPOreOXMMNUYECKNX KapT.

18. MNMpuHLMMbI cOCTaBNEHNA rMOPOreoXUMUYECKMX KapT.

19. O6Wwue rmgporeoxmMMmmnyeckne KapTbl. ONEMEHThI KapTUPOBaHUSI.
20. O6wme rmgporeoxmmmnyeckue kapTbl. lNpaBruna KapTMpoBaHUS.
21. CocTaBneHune KapT rmaporeoXuMmMIYeCcKmx 3akOHOMEPHOCTEN.

22. CocTtaBneHue NoUCKOBbIX MMAPOreoOXMMUYecKnx KapT.

23. CoctaBneHue rmaporeoxnMmny4eCKmnX KapTt B Lenax peFMOHaﬂbHOVI OUEHKN KavyecCcTBa noasem-

HbIX BOA, 4115 XO3ANCTBEHHO-MUTLEBOIO UCMOMb30BaHUA.
24. CocTaBneHue KapT rmaporeoxXmMmn4eckoro pamoHMpoBaHUS.

25. CoctaBneHue rmaporeoxXxmMn4ecknx KapT 3arpAa3HeHna noa3eMHbIX Bo4 ANA OTAe 1bHbIX 3ne-

MEHTOB.

2. lpakmuyeckue 3aHIMus
lNepeyeHb npakmuyeckux 3aHsmuu

=

PacyeT TepMoaMHaMUYECKNX NapaMeTPoB reOXMMUYECKMX peakUmii: cTaHgapTHas SHTanbnms

rmapartauumn, Unkn BOpHa-FaGepa, QHTanNbMnA MeTaMOpCbI/I3aLI,I/II/I noa3eMHbIX BOA.

PacuyeT nHOeKkcoB 3arps3HeHns Bog.
PacueT pa3baBneHust TEXHOreHHbIX BOf.
PacueT Murpaumm 3arpsisHsitoLLMX KOMMOHEHTOB B MOA3EMHbIX BOAAX.

ogakwnN

,D,J'Iﬂ OUeHMnBaHUA pe3ynbTaToB NMPaKTUYEeCKUNX pa60T ncnonb3dyeTcAa Ka4eCTBeHHasa LUKarna oueHu-

BaHUA: «3a4YTEHO» «HE 3a4YTEeHO».

PacyeT murpaumm XuMmM4Yecknx 3ariEMEHTOB MO NETPOXMMNYECKUM LaHHbIM.
Pac4yen murpaumm xumMmmndeckux ankmeHToB pn b.b. MNMonbiHoBy 1 A.W. lNepenbmaHy.

KpMTepI/IM OLIEHNBAHNSA KOMMNETEHLNN

LLikana oueHokK

OGyyvatowuics NpaBUNbHO BbIMOMTHUI PacyYéTHO-rpadmyeckoe 3afaHune, peLuunn 3agady
no anroputTMmy

3aumeHo

O6yyvatoWwniica He NPaBUIbHO BLIMOMHWI pacyYéTHo-rpadmyeckoe 3adaHue, He peLunn
3aJavy rno anroputmy

He 3aumeHo

3. JlabopamopHbie 3aHIMUS
lNepeyeHb nabopamopHskix pabom

1. CocTtaBneHme NoncKoBom rmnporeoxmmmquKon KapTbl HA pyAHblE MECTOPOXAEHNA.

2. CocTaBreHne rmaporeoxXMMmMYeckon KapT B LIENSX pernoHanbHOW OLIEHKM KayecTBa NoA3EMHbIX
BOA ANSi XO3ANCTBEHHO-NUTLEBOIO UCMONb30BAHMS C BbIBIIEHMEM YY4aCTKOB TEPPUTOPUN C NPUPOOHBLIMU

N TEXHOreHHbIMU TUNaMn BOA.

3. MocTpoeHne rpadukoB 3aBUCUMOCTU OOLLEN XXECTKOCTM OT MuHepanusauun. Ha ocHoBaHum
rpadhnKoB NOCTPOEHME KapThbl MO BENNYMHE OBLLIEN XKXECTKOCTU C BblAeNeHNeM TMNOB NoA3EMHbIX BOA NO

knaccudukauum O.A. AnekuHa

4. Pacyer ¢oHOBOrO cogepXaHusi 9NeMeHTOB as30THOW rpynnbl. PacyeT KonmMyecTBEHHbIX

nokasaTenen 3arpsi3HeHns:




1) K09 PULMEHTOB TEXHOrEHHON KOHLIEHTPALMN UM aHOManbHOCTWN 3IEMEHTOB a30THOM rpynnbl;

2) cyMMapHOro rnokasartens 3arpsisHeHusl.

[MocTpoeHne rmMaporeoXMMmMYeckon KapTbl 3arps3HEHUA MOA3EMHbIX BOA4 COEOVHEHUSIMM a30THOW B
npegenax CcenbCKOXO3ANCTBEHHON TeppUTOPUM C BblAENEHUMEM 30H TEXHOMEHHbIX TEOXUMNYECKNX
aHomanunn 1 OHOBLIX FTEOXUMMUYECKNX 30H.

[nsa oueHnBaHMs pe3ynbTaToB NabopaTopHbIX paboT UCMONb3YyeTCs KayeCcTBEHHas LiKana oLeHNBaHUS:
«3aYTEHO» «HE 3a4YTEHOY.

KpuTepun oueHnBaHUsA KOMNeTeHL M LLikana oueHok
OOyuatowmincs NpaBuIbHO BIMOSTHUIT BCe NTabopaTopHble paboTbl, MOCTPOUI rpadukn n 3aumeHo
rmgporeoxXnuMmmnyeckmne KapThbl
OOyuvatowuminca He nNpaBuUIbHO BbINOMHW BCe nabopaTopHble paboTbl, HE MOCTpOUn He 3aumeHo
rpadukm 1 rmaporeoXnMmnyeckmne KapTbl

20.2. MpomexyTo4yHas aTrecTauusa

MpomexxyToyHas aTTecTauus NPOBOAMTCS B COOTBETCTBMM C [MonoxeHnem o NpoMeXXyTo4YHON aT-
TecTauum obyyaroLmMxcs No nporpammam Bbicllero o6pasoBaHus.

KoHTponbHo-n3MepuTernbHble MaTtepuarnbl NPOMEXYTOYHOW aTTecTauumu BKho4valoT B cebs
TEeopeTnyeckne BOMPOChI, NO3BOMSAOLNE OLEHUTb YPOBEHb MONYyYEHHbIX 3HAHUI U CTENEHb YMEHWUIA U
HaBbIKOB.

I'Ip|/| oLueHnBaHUM NCNosNb3yOTCA Ka4eCTBEHHbIE LLUKalbl OLLEHOK.

MpomexyToyHas aTtTectaums Nno AUCUMMIIMHE OCYLLECTBRAETCS C MOMOLLbIO crieayloLlmx oue-
HOYHBIX CPEACTB:

lpumepb! 80MPOCO8 K 3K3aMeHy

MpegmeT 1 Npobnembl rMAPOreoXMMmm TEXHOreHesa.

CBA3b rMaporeoXnMmnn TeXHoreHesa ¢ ApyrumMm Haykamm n oTpacnsiMm Xo3sncTea.

OCHOBHbIE NOHATUSA TMAPOreoXMMmMm TeXHoreHesa.

OcobeHHOCTN B3aMMOAENCTBUSA BOAbI 1 MOPOAbI.

Bopa kak pactBopuTenb KOMNOHEHTOB cpeabl.

Ocobble cBoncTBa BoAbl B psigy OPYrUX BELLECTB.

KoHuenumm cTpykTypbl BOAbI.

KoHuenummn conbBaTaumm.

OCHOBHbIE NOHATMA N 3aKOHbI XMMUYECKOWN KUHETUKMN PacTBOPOB.

0. MexaHnamMmbl B3aMMOLENCTBUS BOAbI C FOPHBIMW MOpOAAMU: MMOPOSIM3 antoMOCUIMKATOB, MeTa-
comMmaroas.

11. OCHOBHbIE rMaPOreHHO-MUHeparnbHbIe KOMMNIEKChI 30HbI rMnepreHesa.

12. M'moponuTtocdepa kak reocgepa.

13. 30HanNbHOCTb rMaponNuToCcdEpsI.

14. MpowncxoxaeHune rmgponurocdepsl.

15. PasnoxeHne n cMHTe3 BoAbl B 3€MHOWN Kope.

16. B3aumocBsisab Nog3eMHbIX Bog pasnunyHoro reHesuca. CoctaB rugponutocdepsl. LupoTtHasa 30-
HaNbHOCTb FPYHTOBbLIX BOA.

17. Knaccudgukauusa sog ruponutoccepsl B.N. BepHaackoro.

18. PesepByapbl 1 UICTOYHUKK BeLlecTBa B rmgpocdepe, UMKNbl NPUPOAHbLIX BOA.

PO NoOMwDNDE

19. BospacT noaseMHbIX BO4 Y METOAbLI ero onpeaernieHns.

20. PasnoxeHne n cmHTes BoAbl B 3€MHOWN Kope.

21. AHTpONOreHHbIN 3Tan 3BonUUK rmaponntTocdepsbl.

22. OcHoBHbIe nokasaTenn 30Hbl TEXHOreHesa.

23. dakTopbl 1 POPMbI MUrPALIMKN XMMUYECKNX INTIEMEHTOB B NOA3EMHbIX BOAaX.
24. 3akoHbI NepeHoca BellecTBa B MOA3EMHbIX BOAAX.

25. KoHBekTMBHasa ouddysms npumecu B NOA3EMHbIX BOAAX.

26. OcMocC: anekTpooCcMOoc, KanunsipHbIN OCMOC.



27. OcHoBHbIE BUAbLI NepeHoca BellecTBa B rugponutocgepe.
28. TexHoreHHas murpaumsi.

29. TexHOreHHble NpoLeccehl.

30. TexHOPUNBHOCTL N Apyriue nokasaTenn TexHoreHesa.

31. TexHoreHHble reoxMMmnyeckme aHomanuu.

32. KonnyecTBeHHble NokasaTenu TexHoreHesa. TexHOreHHble 30HbI BbilleraynBaHu.

33. TexHoreHHble reoxmmmnyeckme dapbepbl: Knaccndukaums, ocaxxgaemble 3NIEMEHTHI.

34. ["leoxumMunyeckas yCTON4YMBOCTb TEXHOrEHHbLIX CUCTEM.

35. MapareHeTunyeckme ruaporeoxnMmyeckue accoumarmm XmmMmmyecknx aNeMeHTOoB.

36. IMOHATUS O TEXHOreHHbIX U MPUPOAHO-TEXHOrEHHbIX CUCTEMAX, UX TUNbI.

37. MoasemHble BOObI FOPOACKMX arfiomepaLmi.

38. MoasemHble BOAbI FOPHOMPOMBILLSIEHHBIX NaHaLWagToB.

39. lNoa3emHble BoAbl CEMbCKOXO3SMCTBEHHbIX TEPPUTOPUN.

40. MoaseMHble BOAbI B Npefernax NosIMroHOB 3aXOPOHEHUS MPOMBILLSIEHHbIX U BbITOBBIX OTXOO0B.
41. OpraHusaumst cucteMbl MOHUTOPUHIa NOA3EMHbIX BOA,.

42. Llens rmaporeoxmmmn4eckoro MOHUTOPUHra.

43. MecTo rmaporeoXmmMmyeckoro MOHUTOPUHIa B MOHUTOPUHIE NPUPOOHLIX BOL.

44, 3agaym MOHUTOPUHIa NoA3eMHbIX BOL,.

45, Habntogaemble nokasatenu 'TX MOHUTOpUHra.

46. IMoHATME O NMUTLEBBIX N TEXHUYECKNX NOA3EMHbIX BOAAX.

47. 30HbI 1 NOA30HbI CAHUTAPHOW OXPaHbl CKBaXUH.

48. MpaBuna npo6ooTbopa BoAbI, KOHCEPBMPOBAHUA N XpaHeHUs Npob Ans aHanmsa 13 CKBaXkuH.
49, Monatne NAK, NOY v NoH.

50. Buabl Hopmupyembix ['TX nokasatenen.

51. Tunbl 1 BUABI 3arpAsHUTENEN NOA3EMHbIX BOA.

52. O606LeHHbIE NOKa3aTeNW Ka4yecTBa NOA3EMHbIX BOA.

53. Pa3HOBMOHOCTU MMOPOreoOXMMNYECKNX KapT.

54. MpuHUMNBI cOCTaBNEHUS rTMOPOreoXMMNYEecKnX KapT.

55. O6Lwme rmaporeoxuMmnyeckme KapTbl. ANEeMEHTbl KapTUPOBAHMS.

56. O6wue rmagporeoxmmmyeckmne kapTbl. [paBuna kKapTMpoBaHus.

57. CocTaeneHue KapT rmgporeoxXMMmmn4ecKknx 3aKkOHOMEPHOCTEN.

58. CocTtaBrneHne NoMCKOBbIX FTMAPOreoOXMMMUYECKUX KapT.

59. CocTaBneHue rmaporeoxXMMmn4ecknx KapT B Liensax pernoHanbHOM OLEHKW KadecTBa MNoA3eMHbIX
BOJ AN XO35MCTBEHHO-NUTLEBOIO UCMOMNb30BaHNS.

60. CoctaeneHue KapT rmgporeoxXmMmMmmn4eckoro panoHMpoBaHms.

61. CocTaBneHue rmgporeoxXMMmnMYecKnx KapT 3arpsi3HEHMS NOA3EMHbIX BOA ANA OTAENbHbIX 3N1EMEH-
TOB.

Mpakmuyeckue 3adaHusi
BbINonHWUTL pacyéTHo-rpaduyeckme 3agaHust, pelunTb 3a4a4m B COOTBETCTBUN C anroputMamu.

JlabopamopHbie 3adaHusi
BbinonHuTb Bce nabopatopHble paboTbl, NOCTPOUTL rpadhmkn U rmaporeoxXxmMMmmyeckmne KapThbl

OK3aMeH NMpuMHUMaeTCs B MMCbMEHHOW hopMe C MOCMeaylLlwmMM YyCTHbIM OTBETOM Ha BOMPOCHI
6uneTta v gononHuTenNbHbIe BONpockl. [py peanusauum Kypca ¢ NpUMMEHEHNEM 3NEKTPOHHOIO 00yYeHus
N OUCTaHLUMOHHbIX 0bpa3oBaTernbHbIX TEXHOMOMMI AOMNYyCKaeTca TONbKO ycTHas dopma oTteeTa. Kpome
TOro, OLEHKa 3a 9K3aMeH MOXET ObITb BbICTaBfIEHa HAa OCHOBaHMWU pe3ynbTaToB 3aaHuni TeKyLen aTTte-
cTauuu, UHAMBMAYanNbHbIX 3a4aHUA U pe3ynbTaToB NPaKTUYECKMX, U nabopaTopHbIX paboT no cornaco-
BaHMO ¢ oby4aroLmmcs.

KOHTPONbHO-U3MepUTENbHbLIN MaTepuan COCTOMT U3 ABYX TEOPETUYECKMX BOMNPOCOB.

,D,J'IFI oueHnBaHUA pe3ynbTaTtoB O6y‘-IeHI/IFI Ha 3K3aMeHe UCMNOoJ1b3yeTCd 4-6annbHaga Wwkana: «oT-
JINHHO», «XOPOLWO», «yaAOBNETBOPUTETIbHO», «KHEYOQOBIIETBOPUTEITBHO».

YpoBeHb
KpuTepum oueHnBaHnsa KoMneTeHu i cchopmmpo- LLikana oueHok
BaAHHOCTM




KOMMNeTeHLMn
O6yyvatowuiics B MNOMHOM Mepe BriageeT MOHATURHBIM annapatoM | [1o8bileHHbIU OmnuyHo
OaHHOM obnactm Hayku (TeopeTUHYecKMMM OCHOBaMW OUCLUMIIMHLI), YPOBEHb
cnocobeH mnnocTpupoBaTb OTBET MNpuMepamu, aktamu, OaHHbIMU
Hay4YHbIX UCCNefOBaHUN, NPUMEHATL TEOPETUYECKNE 3HAHUA AN pe-
LLIEHMS NPAKTUYECKMX 3aaa4 B 06nacTy reokprMonorum

OOyuvatowmincs BnageeT MNOHATUMIHBIM annapaToMm AaHHon obnactu | basossll ypo- Xopouwio
Hayku (TEOpEeTMYECKMMM OCHOBaMM OUCUMMIMHbLI), CNOCOBEH wnnio- 8EHb
CTpypoBaTb OTBET npumMepamu, OonyckaeT OwWubKU npu peLleHun
npakTUyecknx 3agay B 061actu reokpmonorum

Obyuatowuminca BnageeT YaCTUYHO TeopeTUYeCKMMM OCHOBaMM ANCLUK- lNopozosnili YOosenemesopu-
NNWHbI, pparmeHTapHo crnocobeH AaTb OTBET Ha [AOMOSHUTENbHbIN YPOBEHb mesibHO
BOMPOC, He yMeeT MPUMEHSITb TEOPETUYECKUE 3HAHUA MpU peLleHun
npakTUYecKnx 3agay no reokprmonorum

O6yyvarowuincs OeMOHCTPUPYET OTPbIBOYHbIE, (dparMeHTapHble 3Ha- - Heydosnemeopu-
HWUs1, onycKaeT rpybble oWnOKM Npy peLLeHn NpakTUYeCcKon 3agaqm mersibHO

20.3. ®oHA OUEHOYHbIX cpeacTB C(hOPMUPOBAHHOCTM KOMMNETEHLUN (NepevyeHb 3afaHumn)

MNMK-2 CnocobeH oueHMBaTb rMAPOreosiormyeckue u MHXeHepHoO-reosiormyeckue ycrnoBsus ans
pa3nnyHbIX BUAOB XO3ANCTBEHHON AeATeNbHOCTU
1) 3aKkpbITble 3agaHuns (TecToBble, cpeaHUN YPOBEHb CIOXKHOCTU):

3A0AHWE 1. Boabl ¢ pH=7,1 oTHOCATCS K:
-  HeWTpanbHbIM
- KUCIbIM
- LLUEeNOYHbIM

3A0AHUE 2.Kak nameHsieTca MMHepanuaaums nog3eMHbIX BOA CBEPXY BHM3 B re0SIOrMYECKOM paspese?
- yBenuuuBaeTcsl
- CHwxaeTcs
- He ns3mMmeHsieTcs

2) OTKPbITblE 3a40aHUS (TECTOBLIE, MOBLILLIEHHbIN YPOBEHb CITOXXHOCTH):

3AOAHUE 1. B cootBeTcTBME C Knaccudpmkaumen B.W. BepHaackoro no BennynHe obLien MuHepanmaa-
LMK, BOAbI MMEoLME MUHepanuaaumio 12 r/am® oTHOCAT K ... BoAaM.
OTBeT: CONnéHblM

3AOAHUE 2. B cootBeTcTBUM ¢ CaHlluH «ntbeBas Boga» MNOK no obLien ECTKOCT ... .
OTBeT: 7 MMonb/Am®

3) oTKpbITble 3a4aHusa (CUTYaLMOHHbIE 3a4a4M, cpeaHUN YPOBEHb CIIOXKHOCTU):

3AJAHUE 1. XKéctkocTb Boabl. Ee Tunbl. EAnHMLLI n3amepeHus.
OTBeT: [pun oueHke NoA3eMHbIX BOA, UCNONb3YEMbIX ANA TEXHUYECKMX Lienen Heobxoammo obpalatb
ocoboe BHMMaHWe Ha XXeCTKOCTb BObl.

YKecTkocTb Boabl 0bycnaBnmBaeTcs NpucyTcTBrEM B Bode MoHoB Ca®' n Mg®'. PasnnuaioT ye-
Thipe TUNa XXEeCTKOCTMU:

1 Tmn. O6was xecTkocTb. OHa onpeaensdeTcs cyMMapHbIM COAep)XaHMeEM B BOAE UOHOB Ca® un
Mg?*.

2 tvn. BpemeHHasa unu yctpaHumas xecTtkocTb. OHa obycnoBneHa Hanuuvem B BoAe rMapo-
kapboHaTHbIX 1 KapboHaTHbBIX COMen Kanbums u MarHus. BennumHa ycTpaHMMOM KeCTKOCTU BOAbl COOT-
BETCTBYET Takomy konmyectBy noHa HCOj3', KOTOpOe MOXHO yaanuTb KUNA4YEHWEM BOAbI.

3 tnn. KapboHaTHasa XeCTKOCTb. JTa XECTKOCTb pacyeTHas M onpeaenseTcss no KonmyecTBy
noHos Ca®* n Mg?*, cBsizaHHbIX ¢ MoHom HCO3'. B cnyyae, korga konuyectso noHos HCO3™ npeBbiwaeT
cyMMapHoe coaepkaHue noHoB Ca®" n Mg?*, Bcsi xecTkocTb cunTaeTcs kapboHaTHOVA.



4 T1n. MNoCcTosAHHAA UM HeyCcTpaHMMast XXecTKoCcTb. E€ MOXHO onpeaenuTb No pasHOCTU MeXay
o0ulen 1 kapboHaTHOM.

JKecTKOoCTb BblpaxkaeTca B MMonb/ame. [na nuTbeBbIX Lienen donbllen YacTbo UCNonb3yeTcs
noaseMHasi Boa ¢ obLLeit eCTKOCTbto 40 7 Mmonb/amM® — aT1o MNAOK Ha »KecTKOCTb.

Kputepun 1 WwkKanbl oueHUBaHUA 3agaHUN AN oLeHKNn cOpMUPOBAHHOCTU KOMMNETEeHLUUM:
[na oueHnBaHNA BbINOMTHEHMS 3a4aHUI MCNofb3yeTcs bannbHas Wwkana:
1) 3aKkpbITble 3a4aHus (TECTOBbIE, CPeAHUIN YPOBEHb CNOXXHOCTU):
e 1 6ann — ykasaH BepHbI OTBET;
e 0 6GannoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIIE YACTUYHO.
2) OTKpbITblEe 3a0aHUs (TECTOBbIE, NOBbILLIEHHbIV YPOBEHb CNOXHOCTH):
e 2 Ganna — ykasaH BepHbI OTBET,;
e (0 6annoB — yka3aH HEBEPHbI OTBET, B TOM YMCIE YaCTUYHO.
3) oTKpbITble 3a4aHusa (CUTYaLMOHHbIE 3a4a41, CpeAHUN YPOBEHb CITIOXKHOCTU):
e 5 6annoe — 3agaHue BbINOSTHEHO BEPHO (MOMyYeH NpaBuibHbIM OTBET, 06OCHOBAH (apryMeHTu-
poBaH) X0A4 BbINOSTHEHMSA (MPY HEOBXOAMMOCTI));
e 2 Hanna — BbINOSIHEHME 3a0aHUS COAEPXKUT HE3HAYNTENbHbIE OLUMOKN, HO NPUBEAEH NMpaBUIlb-
HbI XO4, pacCyXOeHWUA, N NONy4YeH BEPHbIA OTBET, HO OTCYTCTBYeT 060CHOBaHME Xo4a ero Bbl-
NOSNIHEHUS (€CNN OHO ObINTO HEOGXOAUMBIM), UNKM 3agaHUE BbIMOMHEHO HE MOJTHOCTLIO, HO Mony4e-
Hbl MPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaTbl, OTpaxawwme NPaBUITbHOCTb XO4a BbINOIHEHWS
3aJaHuns, Unu, B cnydae ecrnv 3agaHuve COCTOUT U3 BbIMOSTHEHUSA HECKONbKux nogsaganunn, 50%
KOTOPbIX BLINOJSIHEHO BEPHO;
o 0 GannoB — 3agaHWe He BbLINOSIHEHO WIM BbIMNOSIHEHO HEBEPHO (X0 BbIMONHEHMST ownboveH
NN COAEPXUT rpydble OLUINGKN, 3HAYMTENBHO BNUSIOWINE HA JaNbHENLLEE €r0 N3y4eHune).




