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ABSTRACT

Bachelor’s degree in speciality 05.03.01 Geology.

Study profile "Geology"

Course title: Geochemistry

Variable part of Block 1, 4 credits

Instructor: Shevyriov S.L., Zalishchak V.B.

At the beginning of the course a student should be able to:

GC-8. the ability to use the basics of philosophical knowledge for the for-
mation of ideological position;

GPC-2. Own ideas about the modern scientific picture of the world based on
the knowledge of the basic concepts of philosophy, basic laws and methods of nat-
ural Sciences:

GPC -4. The ability to solve standard tasks of professional activity on the ba-
sis of information and bibliographic culture with the use of information and com-
munication technologies and taking into account the basic requirements of infor-
mation security:

SPC-4. Willingness to apply basic professional knowledge and skills of field
geological, geophysical, geochemical, hydrogeological and ecological-geological
works in the solution of production tasks (in accordance with the direction (profile)
bachelor program).

Learning outcomes:

SPC-1: The ability to use the knowledge in the field of Geology, Geophysics,
Geochemistry, hydrogeology and engineering Geology, Geology and Geochemis-
try of combustible minerals, environmental Geology for the solution of research
tasks (in accordance with the direction (profile) training.

SPC-5: willingness to work on modern field and laboratory geological, geo-
physical, geochemical instruments, plant and equipment (in accordance with the
direction (profile) bachelor program) publications.

Course description: In the process of studying the discipline students will
examine the basic principles of geochemistry. Students will study the basic chemi-
cal properties of minerals and rocks, fundamentals of geochemical data interpreta-
tion, chemical bases of various methods of applied geochemical investigations —
the most important section of geological prospecting. In the result of studying of
fundamentals of geochemistry students can receipt the impotent part of applied ge-
ology and the exploration of the ores deposits.

Main course literature:

1) Pospelova O. A. environmental Geochemistry [Electronic resource]: text-
book / comp. O. A. Pospelova. — Stavropol: SSAU, 2013. - 60 p. (rus).- access
Mode: http://znanium.com/bookread2.php?book=514088

2) Strima T. P., Applied Geochemistry: textbook / Stronga T. P., Leont'ev S.
I. - Krasnoyar.. SFU, 2015. - 252 p. (rus). access Mode:
http://znanium.com/bookread2.php?book=967694



http://znanium.com/bookread2.php?book=514088
http://znanium.com/bookread2.php?book=967694

3) Alekseenko, V. A. Metals in the environment: assessment of ecological
and geochemical changes: collection of problems [Electronic resource] / V. A.
Alekseenko, A.V. Suvorinov, E. V. Vlasova; under scientific research. ed. V. A.
Alekseenko. - M.: Logos, 2011. - 216 p. - (rus). - access Mode:
http://znanium.com/bookread2.php?book=468062

4) Alekseenko V. A. Chemical elements in geochemical systems. Clarkie
soil residential landscapes: monograph / V. A. Alekseenko, A. V. Alekseenko. -
Rostov n/D: Publishing house of SFU, 2013. - 388 p. - (rus). - access Mode:
http://znanium.com/bookread2.php?book=550045

5) Zinkov A.V. Prikladnaya geokhimia: metodicheskie ukazaniya k labora-
tornym rabotam [Zinkov A.V. Applied Geochemistry: textbook for laboratory
works]. — Vladivostok: Far Eastern State University, 2012. — 64 p. (rus).

http://lib.dvfu.ru:8080/lib/item?id=chamo:679375&theme=FEFU

FEFU library: 9 instance.

Form of final control: examination.


http://znanium.com/bookread2.php?book=468062
http://znanium.com/bookread2.php?book=550045
http://lib.dvfu.ru:8080/lib/item?id=chamo:679375&theme=FEFU

AHHOTauMs K padoueii mporpaMMe TUCHUIINHBI

«["eoxumus»

YueOnas nucruruinHa «['eoxumusy paspaboraHa Jjisi CTYJEHTOB HaIpaBlie-
Hus noarotoBku 05.03.01 «"eonorusy, npodumns «l eonorus», u MPoBOJUTCS B 6-
M (BeceHHEM) ceMecTpe 3-To Kypca.

JlucruminHa BXOIUT B cOCTaB 0a3oBor yacTtu Ojoka 1 Jlucrurumabl (MOTy-
JM) y9eOHOTO TuTaHa. TpyJ0eMKOCTh NUCHIMILIMHBI COCTaBIsAeT 4 3a4eTHBIX €Iu-
Hull, 144 qacos, B Tom uncie 18 gacos sekiuii, 36 yacoB jabopaTopHbIX padbort, 36
4acoB MPAKTUYECKHUX 3aHATUN, D4 4acOB CaMOCTOSITEIbHON padoOThl, BKIOYas 27
4acoB Ha MOJArOTOBKY K 3K3aMEHY.

JuciuninHa TeCHbIM 00pa3oM CBs3aHa C JPYTUMHU JAUCIHUIUIMHAMM: OOIIeH
rE0JIOTHEN, CTPYKTYPHOU IeooThel, XumMue. Kypc oxBaTbIBaeT KpHUCTAIOONTH-
YECKUI aHaIH3, MOPOoA000pa3yIOIINe MUHEPAIbl, IETPOrpadri0 MarMaTUYECKUX 1
MeTaMOP(PUIECKUX MOPO/I.

Uenb aucumnaunubl «feoxumma» — aatb CTyAeHTamM 3HAHUA O TeopeTuye-
CKMX OCHOBAX reoXMmuM, a TaK¥e NO3HaKOMUTb UX CO creunPuKon NpUMeHeHuA
eé MeToAOB B reo/IONMYECKUX, IKOJIOTMYECKUX, MPUPOAOMNO/b30BATENbCKUX U
NPUPOAOOXPAHHbIX LIENAX.

3ajauM JTUCUMUIIMHBI:

e TO3HAKOMHUTH CTYJCHTOB C T€OXMMUYECKHUMH KJIACCH(PUKAIMIMHU DIIEMEH-
TOB;

e JaTh CBEIEHUS O pACIPOCTPAHEHHOCTH XHMHUYECKHX JJIEMEHTOB, HX
HaxO0XJICHUSl B MPUPOJE, MYTIX MUTPALUA B T€OJOTHUECKON Cpeie U reOXuMHUYe-
CKOM KpPYTrOBOPOTE;

e HAYYUTh CTYJEHTOB TEXHUKE M TEXHOJOTHUU IKOJOTO-TE€OXUMHUYECKUX HC-
CJICJIOBAHUIA;

e HAay4YUThb  CTYJCHTOB  HWHTEPIPETUPOBATH  PE3YyNbTaThl  DKOJIOTO-
F€OXUMHYECKUX UCCIICIOBAHUIN U MPUMEHSITh UX ISl PEIICHUS] KOHKPETHBIX MPH-
POJIOTIOIB30BATENBCKHUX 3a/aY;

e H3Yy4YUTh OCHOBHBIEC 3aKOHOMEPHOCTH MOBEICHUS XUMUUECKUX DIIEMEHTOB B

reoJIOTMYECKUX TpoIieccax, B ruapocdepe, armocdepe u orocdepe.



Jis  ycemHoro u3ydeHus: AUCHMILIUHBI «['eoXuMus» y O0O0yJarommxcs
JOJDKHBI OBITh YaCTUYHO COPMHUPOBAHBI CIEIYIOIINE TPeIBAPUTEIbHBIC KOMIIE-
TEHIINU:

OI1K-2, BnasieHue npecTaBICHUSIMUA O COBPEMEHHON Hay4YHOU KapTUHE MUpa
Ha OCHOBE 3HAHW OCHOBHBIX IMOJIOKCHUU (utocodun, 6a30BbIX 3aKOHOB H METO-
JIOB €CTECTBEHHBIX HAYK,

[TK-1, crmocoOHOCTh MCTIONIB30BaTh 3HAHUS B 00JIACTH TE€OJIOTHH, T€O(U3HKH,
TCOXVMHH, TUIPOTCOJIOTHH ¥ WHKCHEPHOUW T'€OJOTHH, T€OJIOTHH U TCOXUMHH TO-
PIOYHMX HCKOIMAEMBIX, MAJICOHTOJIOTHH, CTpaTUTpaduu, IKOJIOTUIECKON TEOJIOTUU
JUISL PELLIEHUs] Hay4YHO-UCCIIEOBATENbCKUX 3a/lay (B COOTBETCTBUU C HalpaBJICH-
HOCTBIO (TIpodusIeM) OATOTOBKH);

[1K-4, roTOBHOCTh MPUMEHATh HA MPAKTUKE 0a30Bble 0OIIENPOPECCHOHAD-
HbIC€ 3HAHUS W HABBIKU MOJIEBBIX T'€OJIOTUYECKHUX, T€O(DU3NUECKUX, TeOXHUMHYE-
CKHUX, TUIPOTEOJIOTUYECKUX, HEPTEra30BbIX U IKOJIOTO-TEOJIOTHUECKUX paboT mpu
pelleHrH MPOU3BOJICTBEHHBIX 3a/1a4y (B COOTBETCTBHU C HANPaBIECHHOCTHIO (TIpo-
¢bunem) nporpaMMbl OakajgaBpuaTa);

[TK-6, TOTOBHOCTP B COCTaBE€ Hay4YHO-TIPOM3BOACTBEHHOI'O KOJUIEKTHBA
y4acTBOBATh B COCTABJICHUU KapT, CXEM, Pa3pe30B U JAPYrodl yCTaHOBJICHHON OT-
YETHOCTH TI0 YTBEPKIACHHBIM (POpMaM.

B pe3ynbrare u3yueHus: TaHHOW AUCUUIUIMHBI Y 00ydaromuxcst GopMHUpYIOT-

csl cienyrouue npodeccuoHaabHble KOMIETEHIUH (3JIEMEHTHI KOMIETEHIUH ).

Koa u popmysnposka

Jtanbl GOPMUPOBAHUA KOMIIETEHIMH
KOMIICTCHIIUH

Tepmunonoruto reoxumuueckoi obnactu. Ilo-
PAIOK U CYIIHOCTh KJIaCCHU(pHUKALUU 3JIEMEHTOB,
METOZBl MCCIIEIOBAHUS HX CBOWCTB, aKTyasb-
HOCTh TE€OPETHYECKOW M MPAKTUYECKON 3HAYH-
MOCTHU T€OXUMUYECKUX UCCIIENOBAHUI

IK-1- cnocoOHOCTH UC-
MIOJIB30BAaTh 3HAHMS B 00JIa- 3Haer
CTH T'€OJIOTHH, F€O(DU3UKH,

F€OXMMUM, TUIPOTE0IOTHU

VHYKEHEPHOI T€0JIOrHH, TE0- [TpoBOAUTL Hay4HBIE UCCIIEAOBAHUSA B 00JIACTH
JIOTHH U TEOXMMHMH TOPIOYHX FEOXUMMHU JUI BBINOJIHEHUS 3a4ad TEOJIOTHH,
HCKOIIAEMBIX, DKOJIOTNYe- Vmeer reo(M3MKH, METPOIOTUH, THAPOTEONOTUU U UH-
CKOM T€OJIOTHH /ISl PEIIEHHS ’KEHEPHOM T'€0JIOTHH, T€0JIOTUH ¥ T€OXMMMH TO-
Hay4YHO-HCCIIEN0BATENLCKHX PIOYHX MCKOIAEMBIX, SKOJIOIMYECKOM TE0IOr UM

3a71a4 (B COOTBETCTBHH C ['e0IOrMuecKUMHE METOJaMH IPOBEAEHHs padoT
HaMpaBJIeHHOCTBIO (MPOdH- IS pElleHds  TEOXUMHYECKMX  Hay4dHO-
JIEM) TIOATOTOBKH Bnaneer HCCIeA0BaTeNIbCKUX MPUKIaAHbIX 3a1a4. Croco-

OCH WCIOJb30BaTh 0a30BbIE KOMITBIOTEPHBIC




mporpamMMmbl  cTaHgaptHoro makera Microsoft
Word u cnennain3upoBaHHbIE TIETPOJIOTHYCCKHAEC
pOrpaMMBbI.

OcobenHoctu MMOJIY4YCHUA reOXMMHYECKOM WH-

MK-2 - cHocoGHOCTS camo- | SHAET ¢dopmanuu, ee HCHIONb30BAHAS B HAYMHO-
CTOSTENBHO TONYYaTh [e0J10- HCCIIEIOBATeNbCKON JAESITEIbHOCTH.
THYECKYI0 HH(POPMAIIHIO, HC- [IpoBouTH Hay4HbIE HCCIENOBaHHUA B OOJACTH
M0JIb30BaTh B HAYYHO- Ymeer TF€OXUMHH M HCIOJb30BaTh HABBIKH MOJEBBIX U
UCCJIEIOBATEIbCKOM J1esl- 1a00paTOPHBIX TEOXUMHUECKUX UCCIICAOBAHUMA
TCALHOCTH HABBIKH OJICBBIX ['e0IOrMuecKUMHE METOJaMH [POBEAEHHs PadoT
¥ 1a00PaTOPHBIX reonormae- JUIS  pEIIeHHs  TEOXHMHYECKHX  Hay4dHO-
CKHX HCCIIe/IOBAHUH (B COOT- UCCIIEI0BATENbCKUX TPUKIaIHbIX 3a1a4. Croco-
BETCTBHUH € HANIPABJICHHO- Bnaneer O€H MHCIOJL30BaTh 0a30Bble  KOMIILIOTEPHBIE
CTBIO (POdHIIEM) MO/ OTOB- nporpaMmbl - craHmapTHoro makera Microsoft
KH) Word u cniennain3upoBaHHbIe TETPOJIOTHYCCKHE
POTPaMMBEI.
3HaeT COBPEMEHHbIE IOJIEBbIE U JTaOOPATOPHbIE
3Haer reojoruueckue, reou3nuecKkue U Hemocpe-
CTBEHHO I'€OXUMHUYECKHUE TPUOOPHI U YCTAHOBKH.
ITK-5 - roTroBHOCTB K paboTe
[IpumeHsTh COBpEMEHHbIE NOJEBBIX U Jabopa-
Ha COBPEMEHHBIX MOJIEBBIX U
1a6OPATOPHBIX TEOTOrHe- TOPHBIX T'€0JIOTUYECKUX, Te0(QU3NUECKUX U T'e0-
Ymeer XUMHUYECKHUE TPUOOPBI.
CKHX, re0(U3NYECKHX, I'€0-
Cobupats 1 00pabaThIBaTh TEOXUMHUUYECKYIO HH-
XUMHUYECKHX pudopax,
dbopmaruto.
YCTaHOBKaX U 000py1I0BaHUU
(B COOTBETCTBHH C HAIIPAB- MeTtonukoit 00paboTKH reoXuMHYecKor uHpOp-
JIEHHOCTBIO (HpO(I)I/IJIeM) Manuu B 0a30BBIX QJICKTPOHHBIX MPOrpaMMHBIX
nporpamMmbl OakajiaBpuarta) Brazeer KOMILICKCaX.
IlepeoBbIM OTE€UYECTBEHHBIM M  3apyOekHBIM
OTBITOM B 00JaCTHU MPOBEAEHUS T€OXUMUYECKUX
HCCIIEI0BAHUM.
[Topsaiok M cymHOCTh KJIACCU(UKALUN AJIEMEH-
3nact TOB, METOJIb MCCIIE/IOBAHMS HX CBOI‘/’ICTB,UaKTy—
QIBHOCTh TEOPETHYECKOM M NMpaKTUYECKOW 3Ha-
YUMOCTH T'€OXUMHUYECKUX HCCIIEJOBAHUI
IIK — 7 - cnoco6HOCTH Hc- [IpoBoauTh Hay4yHBIC HCCIEAOBaHUS B 00JacTH
M0JIb30BaTh 3HaHUA QyHIa- TE€OXUMHUH JUIsl BBIIIOJHEHUS 3a/Jay TeoJIoTuH,
MEHTAIIbHBIX Pa3/IeNoB pu- YmMmeer reo(U3nKy, METPOJIOrUH, TUAPOTEOJIOTMH U HH-
3MKH, XUMHH, 3KOJIOTHH, NH- YKEHEPHOM T'€0JIOTUH, T€0JIOTUU U F'€OXMUMHUH TO-
(hopMaIMOHHBIX TEXHOIOTHH PIOYMX UCKONAEMBIX, JKOJIOIMYECKON T€0JIOTHH
AL pOLICHIT TPAKTHHCCKHX ['eosornueckuMu MeToaMu TPOBEEeHUsT paboT
3a7ia1 B 00J1aCTH reoorun JUIS ~ pelIeHHsT  TeOXMMHUYECKHUX  Hay4HO-
HCCIIEI0BATENbCKUX NPUKIAIHBIX 3aaa4d. Croco-
Bnaneer OCH WCHOJb30BaTh 0a30BbIE KOMIBIOTEPHBIC

mporpaMMmbl  cTaHmaptHoro makera Microsoft
Word u cniennain3upoBaHHbIE TETPOIOTHYSCKHE
MIPOTPaMMBI.




st dbopMupoBaHus BhIIIEYKAa3aHHBIX KOMIIETEHIIMM B pamMKax JUCHUTUIMHBI
«"eoxuMus» MPUMEHSIIOTCS CIIEAYIONIME METO/Abl aKTUBHOTO U MHTEPAKTUBHOTO
OoOy4YeHUs: METO/ KEHCOB, METO/I aKTUBHOTO MPOOIEMHO-CUTYAIIMOHHOTO aHAIN3a,

Mpe3eHTalluU, KPYTIbIM CTOM.

|. CTPYKTYPA U COJIEP)KAHUE TEOPETUUECKO YACTH KYPCA
(18 YAC.)

Pazpnea |. IlpeameT reoxummu, eé ucropus (2 yac.)

Tema 1. I'eoxumus kak Hayka (1 yac.)

OBoronys TepMHUHA «reoxumusdy. Ilepsoe ynomunanue B tpynax @. IIén-
Octina (1838). Brinenenue Hayku akagemukom B.M. Bepuanckum (1863-1945).
PazButue npencrasienuit akagemukoM A.E. @epcmanom (1883—1945). Pacmiu-
peHue cepbl TeOXUMUYECKHX HCCIECTOBAaHUNA B KOCMHUYECKYIO 3Dy, MOHUMaHUE
TE€OXUMUH, KaK HayKh 00 MCTOPUM XUMHUYECKUX DJIEMEHTOB 3€MJIU U IJIAHET 3eM-
HOM TPYIIIIBI.

[IpenMer uccliieIoBaHUS TEOXUMHH, COJIEPKAaHUE XUMUUYECKUX JIEMEHTOB B
reocdepax, 3aKOHOMEPHOCTH MPOIECCOB UX MUTPAIMU, PACCEIHUS U KOHIIEHTpa-
nuu. PaccMoTpeHnne reoxumus Kak HayKd, pa3BUBAIOIICHCS HA CThIKE XUMUH, (U-
3UKH, MAaTEMATUKH, OMOJIOTUH U TEOJIOTHH.

Tema 2. IlpeanocblIKM K BO3HUKHOBEHHUI) Te€OXMMHMH M JTanbl eé
craHoBJjieHus (1 yac.)

[Ipennockuiku K BOBHUKHOBEHHIO T€OXUMHU: HAKOIUICHHE CBEJECHUM O TOp-
HBIX TIOPOJIaX, MUHEpajax, pyJlax U METaUIOB C IIyOOKOW JIpeBHOCTH. BhijeneHue
MEePBOOBITHOTO, AaHTUYHOTO, CPEAHEBEKOBOTO (JOHAYYHOTO) W HAYYHOTO 3TAaloOB
pazButus. Ilepconanuu B Hayke (Teodpact, [Inunuii, P.boitns, M.B.JlomoHOCOB,

AJlaBya3zpe u apyrue). OyHIAMEHTAIBHBIE OTKPBITUS, MOBIEKIINE POXKICHHUE



HAyKW — TeoXuMuu (moOema aTOMHO-MOJIEKYJISIPHOTO YYE€HHS, OTKPBITHE CIEK-
TPaJIbHOI'O aHAJIM3a, OTKPBITHE Nepuoandeckoro 3akoHa J[.M1.Meneneesa).
OcnoBarenu reoxumuu: Bepnaackuii, @epcman, [Nonsammuar, Knapk. Oc-

HOBHBIC 3aCJIyI'H, BKJIad B I'COXUMHUIO.

Pazpnea |l. DiemenTsI sinepHoil reoxumMum (2 4ac.)

Tema 1. ATom u ero crpoenue. Paagnoakrusnocts (1 gac.)

ATOM — HaMMEHbIIagd XUMUYECKH HeJleIMMas 4acTuia Bemectsa. OTKpbITHE
cBOMCTB aTtoMoM, ombIT J.Pesepdopna (1909). Crtpoenue simpa: HpOTOHBI H
HEUTPOHBI. «SaepHoe BemecTBo». CTpyKTypa sapa, GakTopbl CTAOUIBHOCTH SIIEP.

PannoaktuBHOCTh. Busl pacnama. Buasl aToMOB (M30TOHBI, H30TOIBI, H300apHhI).

Tema 2. U30oTonHbIe MeTOABI B HayKax o 3emuie (1 yac.)

AOcoyoTHast TEOXPOHOJOTHS, €€ poJib B IHMKJIE HAyK O 3emie.
[IpencraBnennss o Bo3pacte 3emuu  (JlomoHocoB, broddon). 3akon
paauoakTUBHOTO pacrana. Psaasl pacnaga, HadalbHblE M KOHEUHBIE SJIEMEHTBHI.
Bunpr abGcomoTHOTO natupoBaHusi (Kaqui-aprOHOBBIM METOJ, JAaTUPOBAHUE T10
TpeKam, paJuoyTJICPOAHBIM METOJ, PaAHMOTEPMOTIOMUHECIICHTHOE IaTUPOBAHUE,
pyOU U -CTPOHIIMEBBIA METO/I, YPaH-TOPUI-CBUHIIOBBIA METON).

OpakIIMOHUPOBAHUE HM30TOMNOB, €ro (aktopsl. Poiab mM30TOMHOrO aHanMza

AJI1 pCIICHUS I'COJTOTMYCCKHUX 3aaa4.

Pazgen |11. Kocmoxumus (3 gac.)

Tema 1. BBenenune B kocmoxumuio (1 gac.)



Brenenune B kocMoxumuto. [Ipenmer u 0ObEKT, CBSA3b C IPYTUMU HAyKaMH.
Mertonbl uccnenoBaHui. ['MNOTE3bl BO3ZHUKHOBECHUS XHMHWYECKHUX DSJIEMEHTOB.
Hyxneorenes.

KocMonorust u kocMoronus. PeBosronnu B aCTpOHOMUH, MPEIONPEIEIINB-
me pa3Butue. OTKPBITHE YHUKAIbHBIX XUMHUYECKUX OOBEKTOB C OCOOBIMU CBOM-
CTBaMU (KBa3aphbl, TAJIAKTUKY C aKTUBHBIMHU SJIpaMU, Ma3aphbl, MyJIbCAPHI).

Tema 2. IBoouns 3Be31 (1 yac.)

[IpencraBienus o 3Be31ax. Mx 3apoxkieHue, cocTaB, CTPOCHHE. [Tyt
SBOJIIOIUMA 3BE€3J,, B 3aBUCUMOCTH OT HMX MAacChl, CTaJAM LHKJIA: MPOTO3BE3/A,
(OKENTBI  KapiMK», «KpacCHbIM TUTaHT», NPEIACBEPXHOBAas, CBEPXHOBAs.
TepMuHanbHas CTaAUU Pa3BUTHUSA: HEUTPOHHBIE 3BE€3/bl U YEPHBIE JIBIPHI.

Tema 3. T'eoxumusi CosnHeuyHoili cucremsbl. IliaHeTrbl, acTepouasbl,
MeTeoputhbl. KocMnueckoe usaydenue (1 yac.)

[Inanerst CONHEYHOW CHUCTEMBI: BHYTPEHHHE (TUIAHEThl 3€MHOM TPYIIIIBL:
Mepkypuii, Benepa, 3emnsi, Mapc) u BHemHue (riaHeTsl rurantsl: FOnurep, Ca-
TypH, Ypas, Hentyn).

I'maBuble xumuueckue aneMeHThl ComHeunou cuctembl: H, He, O, C, N,
Mg, Si, Fe, S. . OcobeHHOCTH T€OXUMUU TUIAHET 36MHOU TPYMIBI U TUTAHET TUTaH-
ToB. [losic acTepounioB.

Jlyna — ectecTBeHHbI cyTHHUK 3emiu. Mcropus mzyuenuns. Ctpoenue Jly-
Hbl. OCOOEHHOCTh T€UEHHUS reosiornueckux npouecoB Ha Jlyne. ['eoxumus JIyHbI.
Perosut: MuUHEpAIBHBINA U XUMUYECKUN COCTAB.

MeteopuThl U «KocMudeckas mbliby. OCOOEHHOCTH COCTaBa U CTPYKTYPbI
mereoputoB: cuneputhl (Fe-Ni), cuneponutsl (Fe-kameHHbIe), a3ponuThl (KaMeH-
HbIE, AJIFOMOCHUJIMKATBI), TEKTUTHI (CTEKJIOMOJ00HOE BEIIECTBO). XOHIPUTHI U
aXOHJIPUTHI.

«Kocmuueckne nyun»: MPOUCXOKICHUE, BUbI, BIUSHUE HA TECUCHUE €CTe-

CTBCHHBIX ITPOLICCCOB.

Paznea |V. BBenenne B KpUCTALUIOXMMHUIO (2 Yac.)



Tema 1. Kpucramioxumus, e€ MeCT0 B reoOXMMHH, CBSI3b ¢ HAYKaAMM
ectecTBeHHOro nmukiia (1 gac.)

Kpucrammoxumuss — pasznen reoxXuMHuM, HU3Y4aroUdid OPOCTPAHCTBEHHOE
pacCIONOKEHUE U XUMUYECKYIO CBSI3b aTOMOB B KPUCTAIIJIAX, a TAK)XKE 3aBUCUMOCTD
bU3NYEeCKUX U XMMHUYECKUX CBOMCTB KPUCTAJUIMUECKUX BEIECTB OT UX CTPOCHHS.
CBs13p KpUCTAUIOXUMHH ¢ (pu3mdeckuMu Haykamu. MccimenoBaTebcKuil ammapar
KPUCTALUTIOXUMUHU.

Tema 2. OcHoBbI kKpucTa/uioxumum (1 gac.)

Turnbl XUMAYECKUX CBSI3€M B BEUIECTBE: METAUIMYECKAS,, HOHHAS, KOBAJIEHT-
Hasi, ocraroyHasi (Bau-gep-Baanbca). XuMudeckue CBSI3M B MUHEpanaX. ATOMHbIE
Y HOHHBIE PAINYCHI, UX ONPEICIICHUE U MPAKTUYECKOE PUMEHECHUE.

MogaenupoBaHue CTPOCHUSI KPUCTALIMYECKUX PELIECTOK: IUIOTHEWIAas yra-
KOBKa IAPOB M KOOPAWHALIMOHHBIA MHOTOTpaHHUK. [loTeHIIMan HOHU3aluu U Io-
aspuzauua. DHepreTudeckuid kKoddpduuueHnt (no depcmany). DIEKTpoOTpHUlia-

TeIbHOCTh. M3oMOpdu3M: (hakTOpHI U TUIIBIL.

Paznen V. Buyrpennue o0060s0uku 3emun. [eoxummus JaurTocdepnl

(4 vac.)

Tema 1. Buyrpennee ctpoenue 3emin. MeToabl M3yYeHHs, COCTAB M
crpoenue Jutochepni(l gac.)

Brinenenue obonouek 3emun: ruapocdepsl, atMochepbl, oruochepsl, 3eM-
HOW KOpBI, MAaHTHH, siApa. MeToabl u3ydeHus INyOUHHOTO CTPOCHUSI 36MHON KOPBI:
ceiicMuyeckas ToMorpadusi, orpeneseHne CUiibl TSHKECTH Ha 36MHOM TTOBEPXHOCTH
Y TPaBUTALMOHHON NOCTOSIHHOM (TOMIICOH); MOMEHTa MHEPLIMU 3€MIIH; U3yYCHUE
3HAYEHHUI TEIJIOBOrO MOTOKAa B Pa3HbIX pailoHax 3emuin; JabopaTopHOE HCCIEno-
BaHME IMJIOTHOCTU U MPOYHOCTHU MOPOJI, MOACIUPOBAHUE MTOBEEHUS MTOPOJ B YCIIO-
BUSX cTpecca. BrlieneHue celicMHUYEeCKUX TPaHUL, UX Me0JIOrMYecKasl CyIIHOCTh U

COCTOSAHHUE BCIICCTBA.



JIutocdepa. Knapku XuMu4eckux 3J€MEHTOB: OTKPBITHE, POJIb B TEOXUMUHU.
KOHTHHEHTANBHBIN U1 OKEAHUYECKUM TUIIBI 3€MHOU KOPBI. Crpoenune, MuHe-
pabHBIA U XUMUYECKUN COCTaB BHYTPEHHHUX 30H 3€MJIM: MAHTHH U sJIpa.

Tema 2. I'eoxumus armocdepsi(1l yac.)

[Tonumanue arMocepsl Kak razoBoil o6osouku 3emin. Ctparudukanus u
coctaB atMocdepsl. [IpoucxoxaeHue u spomronus atmochepsl 3emiu. [Ipoieccsl,
dbopmupytonue atmMochepy. ['eoxumus razos armochepsr (mo A.M.Ilepenpmany).
«I"a3w1 muTocdepsl — mozeMHas armocdepay (B.M.BepHaackuii).

DKoJiorus 1 npodyeMa coXpaHeHus: aTMOC(EPBHI.

Tema 3. I'eoxumust ruapocdepni(l yac.)

[Tonnmanue rugpochepsl B y3KOM (IIPEPHIBUCTOM) U HIMPOKOM (HEIPEPHIB-
HOM) 3Ha4eHHM ciioBa. MupoBoil okeaH. [I0BEpXHOCTHBI M MOA3EMHBIA CTOK H
OOHOBJIEHUE TUAPOCOEPBI. CaoiicTBa BOJbI (TEIUIOEMKOCTh, TEIIOTA IJIaBjie-
HUS W UcnapeHus). Mopckue U BHYTpUMaTEpUKOBbIE BOJbI. [lTOTHOCTH M colle-
HOCTb BOJ MupoBoro okeana. ConeBon coctas Boa. buora.

OBoong MHUpPOBOro OK€aHa, CBS3b C 3BOJIIOIMENH 3eMIIM. DTATHOCTh pa3-
BUTHSI OKEAHA.

Ponp okeaHa B HapOAHOM XO3SKCTBE: MMILEBBIE MPOIYKTHI, MUHEPAJIbHBIE
pECYpCBHI, SHEPTHsI IPUIUBOB U OTIIMBOB, IPY30I1EPEBO3KH.

['eoxuMusi BHYTPUMATEPUKOBBIX BOJ, CBSA3b C IIMPOTHOW 30HAIBHOCTBIO.
Boanast Murpanys XuMH4ECKUX 3JIEMEHTOB.

Tema 4. I'eoxumus 6uocdepni(l yac.)

[Tonstue Ouochepsr (no XK.b.Jlamapky). [eranbHas pa3paboTka ydyeHUs O
ounochepe (B.U.Bepnanckuii). AcniekTsl nu3ydeHus 6uocdepsl. ['eoxumus sKHUBOTO
BelecTBa. buoguibHbie 371eMeHTHI. ['eoXMMUYecKkue XapakTepucTUku: Kodhdu-
IUEHT OMOPHIBHOCTU U KOADOUITMEHT OMOJIOTHYECKOTO MOTJIONICHUSI.

buonutel — mopoasl 1 MUHEpaJbl, KAK UCTOYHUKHU IMOJIE3HBIX MCKOIIAeMBbIX.

buocdepa kak yactb Hoochepsl U 0OBEKT TEXHOTECHE3A.

Paznea VI. O01mne xapakrepucTHK MUTPAIlAM 3JIeMeHTOB (3 yac.)



Tema 1. Buyrpennue ¢paxropsl murpanuu(l gac.)

OcHoBHOU Teoxumuueckuid 3akoH B. M. TNompammunara rimacut: «Kimapku
AJIEMEHTOB 3aBHUCAT OT CTPOEHUSI ATOMHOIO SIAPA, & KX MUTPALUSA — OT HAPYKHBIX
AIEKTPOHOB, ONPENEIAIONINX XUMHYECKHE CBOMCTBA AJIEMEHTOB». B3ammomeii-
CTBUE C T€OXUMHUYECKUMU Oapbepamu, TUIl CBA3EH U XMMUYECKHE CBOMCTBA OIpe-
JEJSIIOTCS CTPOSHUEM DJIEKTPOHHBIX 000JI049eK. MHurparus — nepeMeneHne XuMu-
YECKHUX AJIEMEHTOB B IIPOCTPAHCTBE TeocucTeM. [IprunHbl, BIUAONME HA 3aKOHO-
MEpPHOCTH HMX pAaCCEsHUS M KOHIICHTpAIlMW, Ha3bIBAIOTCSA (haKTOpaMU MUTPALIUH.
A.E. ®epcman pazaenn GpakTopbl MUTPAIMU JIEMEHTOB Ha BHEITHUE U BHYTPEH-
HUE.

Buytpennue ¢aktopsl 00YyCIOBIEHBI CTPOCHHEM aTOMOB 3JIEMEHTOB, HX
CIIOCOOHOCTBIO J]aBaTh JIETYYHE WU PACTBOPUMBIEC COCIUHEHHUSI, OCAXKIATHCS W3
pactBopoB U pacruiaBoB. Knaccudukanus [Ix. Cnaiica: COOTBETCTBHE CBOWMCTB
XUMHUUYECKHUX IJIEMEHTOB CTPOCHUIO UX AJIEKTPOHHBIX 000JI0UEK.

Binsinue kinapka Ha MUTPAIUIO, BBIICIISIOTCS aTOMHBIE M1 MaCCOBBIE KIIAPKH.
CnocoOGHOCTh AJIEMEHTOB K MHUHEPAIO00PAa30BAHUIO OMPEIEISIOTCS OTHOIICHUEM
YyCJla MUHEPAJIOB TAHHOTO 3JIEMEHTA K €ro KJIApKy B 36MHOU KOPE.

Tema 2. Bueminue pakropsl murpanuu (1 gac.)

Buennue (aktopsl MUTrpanu XMMHUYECKUX 3JIEMEHTOB 0OO0YCIIaBIMBAIOTCS
Cpelloi, OKpYyXarollel MUTPHUPYIOITUE IEeMEHThl. Benymmmu dakropamu cpensl,
BIIUSIIOIIMMUA HAa MUTPALMI0 XUMHYECKHX 3JIEMEHTOB, SBIISIIOTCS: TEMIEpaTypa,
JIaBJICHWE, KOHICHTpPAIUs PacTBOPOB. Takke BIMSIOT: OKHUCJIUTEIBHO-
BOCCTAHOBUTEJbHBI MOTEHIMANT Ccpeasl (pa3HOCTh MOTEHUHUAIOB B IEMU
OKHCIIUTENb-BOCCTaHOBUTENb, €H), copOiuoHHass CIOCOOHOCTh KOJITOMIHBIX
CUCTEM (3aBUCHUT OT UX MOBEPXHOCTHBIX CHJI); OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
00CTaHOBKA, U3HENEATCILHOCTh OPTAaHU3MOB, HAINYNE TUIOMOPGHBIX MOHOB B
MoYBax M BojAax, peiabed.

30HBI MUTpAIUU: TUTIEPTCHHAS W THUIOTeHHas. TepMmoauHamMuka (U3HKO-

XUMHYECKOU MUTpaAlUU.



Tema 3. I'eoxumuuyeckue npoueccol. TMNbl reoXUMHYECKHX OapbepoB
(1 gac.)

Buemnue u BHyTpeHHUE (HaKTOPhl MUTPALIMK B COUYETAHUMU CO CPEIOM CO-
3[1AI0T YCJOBHSI, IPU KOTOPBIX MPOUCXOIUT TpaHCHOpMaIusi MPUPOIHBIX COCIH-
HEHHI, IEPErPyNITUPOBKA aTOMOB, HOHOB M YCTAHOBJICHHE ONPEIECIICHHOTO PaBHO-
Becus. ['eoxumuyeckuii nponecc — (GU3MKO-XUMHUUECKUE MPUPOJHBIE PEaKIUU, B
pe3yapTaTe KOTOPBIX PACIPEAEIAIOTCS aTOMBI U COEIMHEHUS B IPOCTPAHCTBE U BO
BPEMEHU ISl TOCTHKEHUSI PABHOBECHS, XapaKTEPHOIO MPU JTaHHBIX THAPOTEPMHU-
yeckux yciaoBusax 3emHo# cpenbl. [lo A. U. Ilepenbmany (1989), ato reoxumude-
CKUW Oappep - «Yy4acTOK 3€MHOM KOpBI, B KOTOPBIX Ha KOPOTKOM PacCCTOSHHH
IIPOUCXOJUT PE3KOE YMEHBIICHUE WHTEHCUBHOCTU MUTIPALMUd XUMUYECKUX DIle-
MEHTOB H, KaK CJIEJICTBUE, NX KOHIIEHTpauus». BrienaeHo 1Ba OCHOBHBIX TuIa Oa-
pPBEPOB — IPUPOJIHBIE U TeXHOTeHHbIE. [IpupoaHbie OGapbepsl IensITcs Ha TPU Kilac-
ca: MEXaHWYEeCKUH, (PU3UKO-XUMHUUECKUM, OnoreoxuMuyeckuil. TexHorenHele 0a-

PBEPBI TOAPA3ACITIAIOTCA B 3aBUCUMOCTHU OT BHd TCXHOI'CHHBIX ITPOLCCCOB.

Paznea VII. I'eoxumuueckune ocobeHHOCTH cpeabl (2 yac.)

Tema 1. T'eoxummusi TMNOTeHHBIX (IHAOTE€HHBLIX) W THIEPreHHbIX
(3x30reHnbIx) npoueccos(l yac.)

I'eoxumuss MarmaTruecKoro npouecca. MarMaTu4ecKkun npouece OXBaThlBa-
€T 3eMHYI0 KOpYy M 4acTh BepxHeil Mantuu (A. U. Ilepenspman, 1989). ['unotesnl
dbopMUpOBaHUSI OCHOBHBIX MarMaTM4e€CKHUX paciiylaBoB. MarmMa — OTHEHHO-
JKUJIKAW aJTFOMOCUJIMKATHBIM PacIliaB, B KOTOPOM ITPEAIOJIAraeTcsi HaAIMIue BCex
AJIEMEHTOB, COJEpXKaIIMXCs B 3eMHOM Kope. OO0niue nmapamMeTpbl MarMaTu4ecKoro
mpoiiecca: TeMrepaTypsl U riayOouHsl. [Iporecchl MarMaTnueckoro MUHEpanooopa-
30BaHUS.

[TermatuToBsIi miporiecc. Metacomaro3. Mertamopdusm. [loctmarmaruue-
CKUii TIporiecc: oOpazoBanue ¢as, CIASAYIOMUX TOCIe KPUCTAUIM3AIMU CaMOTO

paciiiaBa 1 4aCTO OT HETO MPOCTPAHCTBECHHO M XPOHOJIOIMYCCKHU 000CO0ICHHBIE.



Bynkanuyeckue BO3rOHbI, MErMAaTUTOBBIMA, MHEBMATOJUTOBO-TUIPOTEPMANIbHBIM,
KOHTAKTHO-METaCOMATHUYECKUN U TUPOTEPMAIbHBIN MPOIIECCHI.

Meramopdusm — npeodpazoBaHre 0CaJOUYHBIX U MAarMaTHUYECKUX MOPO/T MO/
BIIMSIHUEM BBICOKUX TEMIIEpATyp, JABJICHHI M aKTUBHOCTH KUJKHUX PaCTBOPOB.
Crernenu 1 30HbI MeTamop(du3mMa. AHATEKCUC U TTAJTMHTEHE3.

[ToHsiTHE TUMEPreHHBIX MPOIIECCOB, 30HBI TUNepreHe3a. [ uneprenes npore-
KaeT B uHTepBasie Temreparyp oT — 60 1o + 60 °C u naBiaenuii 1-25 at™ npu BbI-
COKOM KOHIEHTPALIMK KUCIOPOa, YIJIEKUCIIOro ra3a U BOAbl. AKTHUBHO MPOTEKAET
MPOIIECC OKHUCJEHUS, TUAPOJM3, Tuaparamus, copOius. Kopbl BbIBETpUBaHUS,
amoBUiA. OCOOEHHOCTH TEOXMMUYECKUX OapbepoB 30HBI rurneprenesa. Boanas mu-
rpanus, KojutouHas Murpanus. Oco0eHHOCTH OMOT€HHOW MUTPAIIMH SJIEMEHTOB

Tema 2. I'eoxumuueckue Janamadgroi(1l gyac.)

[Tonsitue o reoxumuueckom naHamadre, ero Tumsl. PaccmMoTpenue reoxu-
MUYeckoro JanmamadTa, Kak cepbl COMPUKOCHOBEHHSI 000J704YeK 3eMJIM U Cpejie
oOUTaHUS )KUBOTHBIX U Y€JIOBEKAa. METO/IbI U MOJAXO0Mbl K M3YyUECHHUIO T€OXUMUYe-
CKUX JIaHA(TOB — CheMKa, ONPOOOBAHNE U MOHUTOPUHT COCTOSTHUS.

Kocmuueckue mMeTobl B KCClIeIOBaHUY JaHAIIAdTOB.

Il. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOHN YACTH KYPCA

IpakTuyeckue 3anusitus (36 yac.)

3ansaTue 1. AKTyajibHbIE 32/1a4M, peliaeMbie reoxumuei (4 yac.)

1. BrisicHeHHEe  3aKOHOMEPHOCTEW  pacmpeieseHuss  XUMMHUYECKHUX
AJIEMEHTOB B pa3JIMYHBIX o00oJoukax 3emin. HM3yueHue 3aKOHOB MHIpaluu
DJIEMEHTOB W IIPUYMH MX KOHLEHTPAUMU IIPU PA3JIUYHBIX T'€OJIOTMYECKHUX
MIPOIIECCaX.

2. YcTaHOBIIEHHE T€OXUMHUYECKOM CelManu3aliu OTEIbHBIX 00acTen
(pernoHasibHasi T€OXUMHMSI) B CBSI3M C MX CTPOCHHEM M BO3PACTOM. Y CTAHOBJICHHE

MOBCACHMA OTACIBbHBIX 3JICMCHTOB B IIPUPOAHBIX IIPOLECCax. BI)Ipa6OTKa HOBBIX U



pasBUTUC CYHICCTBYHOHIMX TI'COXHMMHUYCCKUX MCETOAOB IIOHMCKaA MGCTOpO)KI[CHHfI
ITOJC3HBIX NCKOITIACMBbIX.

3ansitue 2. U30TonmHble MeTOABI B HayKax o 3emuie (4 yac.)

1. AOCOIOTHAs TEOXPOHOJIOTHS, €€ pOoJib B LMKIE HayKk O 3eMile.
IIpencraBnennss o Bo3pacTe 3eMiM. 3aKOH pPaJUOAaKTUBHOIO pacmazna. Psabl
pacnaja, HadyaJdbHbIE U KOHEYHBIE 3JIEMEHTHI.

2. Bunaer  abcomtoTHOro  gaTupoBaHUS — (Kamui-aproOHOBBIA  METO[,
JaTUPOBAaHUE 1o TpeKawm, pPaguoyTraepOIHbIN METO/,
PaIUOTEPMOJIIOMUHECIICHTHOE ~ JaTUPOBAHUE, PYOUIUN-CTPOHIIMEBBIA METOJ,
ypaH-TOPUII-CBUHLIOBBIN MeTof). PpakIMOHUPOBAaHUE H30TONOB, €ro (PaKTOPHI.
Ponp n3oTOnHOrO aHanusa s pemeHus reoJIOrTHYECKUX 3a1ad.

3ansatue 3. OCHOBBI KpucTaLIoXumuu (4 yac.)

1. Tumnsl XMMHUYECKHMX CBSA3€H B BEIIECTBE: METaJUIMYECKas, HMOHHAa,
KOBaJIeHTHas, octaTouHas (BaH-nep-Baanbca). XMMHUECKUE CBSI3M B MHUHEpaiax.
ATOMHBIEC U HIOHHBIE PAJNYChI, UX OMPEACICHNE U TTPAKTHYECKOE TPUMEHEHHUE.

2. MopenupoBaHue CTpPOCHUSI KPUCTAUIMUECKUX PEIIETOK: TIJIOTHEHIIas
yIaKOBKa IIApOB M KOOPJIUMHAITMOHHBIN MHOTrOrpaHHuK. [loTeHnnan nonusanuu u
noyspu3anusa. JHepreTudeckuii kodddumuent (mo depcmany). DiekTpooTpulia-
TeabHOCTh. MI30MOpdu3M: (haKTOpBI U THIIHI.

3ansaTue 4. OCHOBHbIC NPUHIUNBI KJIACCH(PUKAIUU B reoxummu (2 yac.)

1. [IpyHIMT TEOXUMHYECKUX KIacCHU(PUKAIMI — BBIJICIICHHE KaKOIo-
a100 MpHU3HAKa XMMUYSCKOTO 3JIEMEHTA B KQUeCTBE OCHOBOIIOJIATAFOIIIETO.
3ansarue 5. Buyrpennee crpoenue 3emun. MeToabl M3y4eHusi, COCTaB 1

cTpoenue Jutocdepnl (4 yac.)

1. Boinenenne obonouek 3eminu: ruapocdepsl, atMmocepsl, Ouocdepsl,
3eMHOU KOpPbI, MAaHTHUH, pa. MeToabl U3ydyeHUs TIIyOMHHOTO CTPOCHMS 3€MHOM
KOpBI: ceiicMuueckas ToMmorpadus, OIpeneseHHe CUIbl TSDKECTH Ha 3€MHOM
IIOBEPXHOCTH M TPABUTALMOHHOW ITOCTOSIHHOW; MOMEHTAa HHEPLUH 3EMIIH;

M3y4YeHUE 3HAYEHUH TEIUIOBOrO MOTOKAa B Pa3HBIX pailoHax 3emiu; JabopaTopHOe



MCCIIEOBAHNE TUNIOTHOCTH U MPOYHOCTH NOPOJ, MOAECIUPOBAHUE TTOBEICHUS TTOPOLT
B YCIOBMSX cCTpecca. BblIeneHne CelCMMYECKHX TPaHMI, HX TIe0JOornyYecKas
CYIIIHOCTb U COCTOSIHUE BEILIECTBA.

2. Jlutocdepa. Kimapku XUMHUYECKHX SJIEMEHTOB: OTKPBITHE, pPOJIb B
reoxuMuu. KOHTHHEHTaNbHBIA U OKEAHWYECKUWA THUIIBI 3¢MHOU Kopbl. CTpoeHwue,
MUHEpaIbHBIA U XMMUYECKUI COCTAB BHYTPEHHUX 30H 3€MJIM: MAaHTHHU U SpA.

3ansaTue 6. 'eoxumus armocdeps! u ruapocdepsl (6 yac.)

1. [Tonnmanue  atmocepbl Kak  Tra3oBoid  000JOYKKM  3emiIu.
Crpatudukarus u coctaB atMochepsl. [IporcxokaeHre 1 BOMIONKS aTMOC(hHEPHI
3emuu. [Iporeccrl, hopmupyromue atmocdepy. ['eoxumus razoB armocdeps (1o
A.N.Ilepenbmany).

2. Oxonoruss W mpobOsnema coxpaHeHus atMmochepsl. IloHnnmanue
ruapochepsl B y3KOM (MPEPHIBUCTOM) U IIUPOKOM (HETPEPHIBHOM) 3HAYECHUU
cioBa. MupoBoil okeaH. [ToBepXHOCTHBIM M MOJ3EMHBI CTOK W OOHOBJICHHE
ruapocdepsl.

3. CpoiicTBa BOJIBI (TEIUIOEMKOCTD, TEIIOTA IUJIABJICHUS W HCHAPCHUSA).
Mopckue 1 BHYTPUMATEPUKOBEIE BOABI. [ITOTHOCTH M COJICHOCTh BOJA MUPOBOTO
okeana. ConeBoii coctaB BoA. buora.

3ansTue 7. Buyrpennue ¢gakropsl murpanuu (4 yac.)

1. OcHoBHOM reoxumnuecknii 3akod B. M. N'onpammuara. Bzaumoneii-
CTBHUE C TEOXUMHUYECKUMU OapbepaMu, TUI CBSI3€H U XUMHUUYECKHUE CBOMCTBA OIpe-
JIETISIFOTCSL CTPOCHUEM DJISKTPOHHBIX 000JI0ueK. Murpanus — rnepeMericHue XuMu-
YECKHUX 3JIEMEHTOB B MPOCTPAHCTBE TeoCUCTEM. [[puUunHBI, BIUSIONME HA 3aKOHO-
MEpPHOCTH HMX pacCesHUS W KOHIICHTpAIlMW, Ha3bIBAIOTCSA (haKTOpaMH MUTpPAIUU.
Paznenenue hakTopoB MUTpaluK SJIEMEHTOB Ha BHEITHUE U BHYTPEHHUE.

2. BuyTtpennue (axtopsl 00yCIOBIEHBI CTPOCHUEM aTOMOB 3JIEMEHTOB,
WX CIIOCOOHOCTBIO JIaBaTh JIETYUHUE WIIM PACTBOPUMBIE COCTMHEHUS, OCAXKIATHCS U3
pacTtBopoB U pacmiaBoB. Kiaccudukarus /[x. Cmaiica: COOTBETCTBHE CBOMCTB
XUMHUYECKHUX JIEMEHTOB CTPOCHHIO UX AJICKTPOHHBIX 000JI0UEK.

3ansTue 8. Bueminue gpakropsl Murpanumn(4 yac.)



1. Buemnune — QakTopsl = MUTpaud  XMMHUYECKHMX  DJIEMEHTOB
00yCIOBJIMBAIOTCS CPEIOH, OKPYXKAIOUIEH MUTPUPYIOIIKME 3JIEMEHTH. Bemyrumu
(dakTopaMu Cpebl, BIMAIOIIMMU Ha MUIPALUI0 XMMHYECKUX 3JIEMEHTOB,
ABIJIAIOTCS: TEMIIEPATYpa, JABJICHHE, KOHLUEHTpalus pacTBOPOB. Takike BIHSIIOT:
OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIN MOTEHIMAN Cpeibl (Pa3HOCTh NOTEHLUAIOB B
LENU OKUCIIUTEIb-BOCCTAHOBUTEND, €H), copOrimoHHas ciocoOHOCTh KOJIOMIHBIX
CUCTEM (3aBHUCHUT OT UX MOBEPXHOCTHBIX CHIJI); OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
00CTaHOBKA, XU3HEAEIATEIbHOCTh OPraHU3MOB, HAJIMUUE TUIIOMOP(QHBIX HOHOB B
MoYBax M BojAax, peiabed.

2. 30HBI MUTpALMM: THUIEpreHHas M TunoreHHas. TepmoauHaMuKa
(U3UKO-XUMUYECKON MUTPALIUH.

3ansarTue 9. Tunsl reoxumnyeckux 0apbepos (4 yac.)

1. Buemnue u BHyTpeHHUE (DAKTOPHI MUTPALUU, KOTOPBIE B COUYETAHUU
CO CpeIol CO3Mal0T YCIOBHUS, MPU KOTOPBIX MPOUCXOTUT TpaHCPopMalus
IPUPOAHBIX COEAUHEHUM, IMEPErpynnupoBKa aTOMOB, MOHOB U YCTaHOBJIEHUE
OIPEIEIICHHOIO0 PaBHOBECHS.

2. ['eoxumuyeckuid mpouecc — (UIMKO-XUMHYECKHE MPUPOIHBIE
peakluny, B pe3ynbTaTe KOTOPBIX PAaCHpPENEsIOTCS aTOMbl M COEOUHEHUS B
IPOCTPAHCTBE M BO BPEMEHU JIsi JTOCTHKEHHUS PABHOBECHUS, XapaKTEPHOTO IpHU
JAHHBIX THUAPOTEPMUYECKUX YCIOBHSIX 3eMHOU cpenbl. 1lo A. U. Ilepenbmany
(1989), a0 reoxumuueckuil Oapbep - «y4yaCcTOK 3€MHON KOpBI, B KOTOPHIX Ha
KOPOTKOM  PAacCTOSIHUM TPOMCXOAMT PE3KOE YMEHBIIEHHE WHTEHCUBHOCTHU
MUTPALMM  XUMUYECKHUX DSJIEMEHTOB M, KaK CIEICTBHE, WX KOHLIEHTPaLUsD).
BbigeneHo JBa OCHOBHBIX THUINa OapbepoB — TMPUPOJHBIE U TEXHOTCHHBIE.
[Ipuponusie Oapbepbl JENSATCS HAa TPU Kiacca: MeEXaHW4ecKui, (Qu3uKo-
XUMHYCCKUH, OMOreoXmMMHUYECKHil. TexXHOTeHHBbIE Oaphephl MOAPA3ACISIIOTCS B

3aBUCUMOCTH OT BHJa TCXHOI'CHHBIX IIPOLCCCOB.

JlaGopaTopHblie padoThl (36 uac.)



JlaGopaTtopnas paGora Ne 1. Pacuer cyMMbl OKCHI0B IIEJOYHBIX Me-
TAJIJIOB HA OT/IeJIbHbIe KOMIIOHEHTHI U OCTPOeHue rpadpukos (6 yac.).

[IpousBoauTcst 00paboTKa pe3yJbTaTOB XMMHUUYECKUX aHAJIU30B U pasjele-
HHE CYMMBbI OKCHJIOB IIEJIOYHBIX METAJIJIOB HA OT/ACJIbHBIE KOMITOHEHTHI.

JlaGopaTtopnasi padora Ne 2. OnpegejieHne KJIapKa KOHIECHTPALHMU WU
nocrpoenne rpagukoB pacnpenaeeHus 3J1eMeHToB (6 yac.).

OcymiecTBis€TCS ONpEIeNICHHE KapKa KOHIIEHTpalud W MOCTPOCHUE Tpa-
(GUKOB pacrpeesieHus.

JlabopaTopHas padora Ne 3. OnpenesieHue MUTPALUM 3JIEMEHTOB B 30HE
3K30reHes3a (6 uac.).

PaccunThiBaeTCs HanpaBiIeHUE MUTPAIU XUMAYECKUX 3JIEMEHTOB B ITOYBE.

JlabopaTopHasi padora Ne 4. OmnpeneseHue cyOMOJAJbHOIO COCTaBA
ropHoii mopoasl (6 1ac.).

Ha ocHOBaHMM XMMHYECKOTO aHajn3a TOPHBIX HOPOJ ONPENEIseTCS UX Be-
POSITHBIN MUHEPAJIbHBIN COCTAB.

JlabopaTopnas padora Ne 5. BUOMOHMTOPMHI M AHAJU3 MOJYYE€HHBIX
pe3yJbTaroB (6 yac.).

[IpoBomuTCS CpaBHEHHE KOHIEHTPAIMM TSDKEIBIX METANIOB B 0oOpasiiax
pacTEeHMI1 Ha MYHKTaX MOHUTOPHHTA.

JlabopaTopHas padora Ne 6. AHa/IM3 pe3yJIbTATOB JIMTOT€OXUMHYECKUX
CheMOK NpPH NMONCKOBO-OIIEHOYHBIX Pa0oTax HA pyJAHbIE MOJIe3HbIe HCKOMAae-
Mble (6 4yac.).

[TpousBoaUTCS aHANM3 W UHTEPIPETAlMs KapT KOHIEHTPAIU XUMUYECKUX
AJIEMEHTOB (30J10Ta, 0JI0BAa, CBUHIIA, IIMHKA U T.Il.) B COMOCTABJIEHUU C T'€OJIOTO-
MTOMCKOBBIMU KapTaMH.

I1l. YA EBHO-METOANYECKOE OBECIIEYEHHUE

CAMOCTOSTEJBbHON PABOTHI OBYYAIOIIIUXCSI
YueOHo-MeToAnYecKoe OOeCreueHrne CaMOCTOATEIbHOM padoThl o0ydaro-
nmxcs no auctuiuinHe «I'eoxumus» npenacrasieHo B [Ipunoxenuu 1 v BKItoyaer

B ceOs:



m1aH-TpadvK BBITIOJHEHUS CAaMOCTOSATEILHON PabOThI IO AUCIUIUIMHE, B TOM
YHUCJIe MPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOJTHCHHE 110 KXKIOMY 3aJIaHUIO;

XapaKTepUCTHKA 3aJaHUN JJII CaMOCTOSITEIIbHON paboThl OOYyYaIOIIUXCS |
METOMYECKHE PEKOMEH/IAIUN 10 WX BBITIOJIHCHHUIO;

TpeOOBaHUS K TPECTABICHUIO U OPOPMIICHHIO PE3yJThTaTOB CAMOCTOSITEIb-
HOM paboTHI;

KPUTEPHUH OLIEHKHU BBINOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJIEA KYPCA

Ne Kontponupyemsbie Komp! u sTamnsl popmupoBaHus OueHOYHBIE CPENICTBA

n/n pasiesnbl / TeMbl KOMITETCHIIU TeKyIHi TIpomery

AUCHUIUTHHBI KOHTPOJIb TOUHas
aTTecTarl
usi

1. ABCOTIOTHAS [K-1 3HaeT YO-1. Bonpocsr
ICOXPOHONIOTHS, €€ Cobecentosanne | x
POJIb B LUKIE HAYK O yMmeeT ITP-1 Tecr 1 JK3aMEHY
3emie. BJIAJICET I1P-2 1-4
[IpencraBnenus 0 KontponbHas
BO3pacTe 3emutH. pabora 1
3aKoH
PaaroaKTHBHOTO
pacnajua. Psapasr
pacnana, HadalbHBIE
u KOHEYHBIC
AIIEMEHTHI.

2. Meroasl  M3y4eHUs TK-1 3Haet YO-1. Bornpocs
rTyOMHHOTO CTPOEHHS ymeer Cobecenosanme | K
36MHOHI KOPBI: BIIAJIEET TIP-2 DK3aMEHY
cericMu4IecKas Kountponbhas 5-8
tomorpadus, pabora 2

OTIpeNIeTICHUE  CHJIBI
TSDKECTU Ha 3€MHOMU
MMOBEPXHOCTH "
rpaBUTAIMOHHOM
MMOCTOSTHHOM;
W3y4YCHUE 3HAYCHUU
TEIUIOBOTO TIOTOKa B
pa3HbIX paiioHax
3emnn; 1a00paToOpHOE
Hccae0BaHue
IIJIOTHOCTHU u
MIPOYHOCTHU IOpOJ,




MOJICIIMPOBAHUE
MOBEJCHUS TIOPOJI B
YCIIOBUSX CTpECca.

Jlutocdepa. Kiapku
XAMHUYECKHUX
DJICMCHTOB:
OTKpBITHE, POJb B
TCOXHUMUU.
KoHTHHEHTAIBbHEIA U
OKEaHWYECKUH THIIbI
36MHOU KOpBI.
Crtpoenue,
MHUHEPaIbHBIN u
XAMHYECKHH  COCTaB
BHYTPEHHUX 30H
3eMid: MaHTUH |
spa.

[1K-2

3HACT

YO-1.
Co0ecenoBanue

yMeeT

BJIAACCT

I1P-1 Tect 2

Bonpocsr
K
9K3aMEHY
9-12

XUMUYECKUE CBSI3U B
MUHepajiaXx. ATOMHbIE
U HOHHBIE pAAUYCHI,
UX OIpeleleHue U
[IPAKTUYECKOE  IpU-
MEHEHHE.
MonaenupoBanue
CTPOEHHSI KPHUCTAJLIH-
YECKUX PEIIETOK:
IJIOTHEWIIAs yIaKOB-
Ka IIapoB U KOOpAHM-
HaIlMOHHLIM  MHOTO-
rpaHHuK. llorennman
MOHM3ALUH U TOJSpU-
3anMs.  ODHeprerudye-
ckuii ko3 PuUuIKEHT
(mo depcmany).
DNEeKTPOOTpULATENb-
HOCTh. M3omopdusm:
(bakTOpHI U TUIIBL

I1K-5

3HacCT

YO-1.
CoOecenoBanue

yMeeT

I1P-1 Tect 3

BJIAACCT

I1P-2
KonTponbhas
pabora 1 IIP-2
KonTponbHas
pabora 3

Bompocsr
K

9K3aMEHy
13-16

VcranosneHnne
reOXUMHYECKOM
crieMaIn3allii
OTHEIbHBIX OOJacTei
(pernonanpHas
T€OXUMHUS) B CBS3U C
WX  CTPOCHHEM U
BO3PacTOM.
Vcranosnenne
MOBEICHUS

[TK-7

3HACT

YO-1.
CobecenoBanune

yMmeeT

[1P-1 Tecr 4

BJIAJICET

[1P-2
KonTponbHas
pabora 4

Bomnpocsr
K
JK3aMEHY
17-20




OTACIBHBIX

3JIEMEHTOB B
MIPUPOTHBIX
Ipolreccax.
BripaGoTka HOBBIX H
pa3BUTHE
CYILLIECTBYIOIIUX
T'€COXUMHNYCCKUX
METO/IOB MOUCKa
MECTOPOKIAECHUI
TOJIE3HBIX
HCKOIIaCMBbIX.

OCHOBHOM TI€OXUMHU-
yeckuid 3akoH B. M.
T'onpammvunara. Bzan-
MOJCUCTBUE C T'COXHU-
MHUYECKHMH Oapbepa-
MU, THUII CBSI3EH U XH-
MHYECKHE  CBOMCTBaA
ONPEACIISIIOTCS CTPOE-
HHUEM  DBJEKTPOHHBIX
obomnoyex. Murpanus
— TIepEeMEIlCHUE XH-
MHYCCKUX DJIEMECHTOB
B TMPOCTPAHCTBE T€O-
CHCTEM. [Ipuunnsl,
BIMAIONINE Ha 3aKo-
HOMEPHOCTH HX pac-
CesHUSA M KOHIICHTpa-

IIUH, Ha3BLIBAIOTCS
¢dbakropamu  MHrpa-
IHAH. Pa3znenenne

(hakTOpOB  MHUTpAIUU
AJIEMEHTOB Ha BHEII-
HUE ¥ BHYTPCHHHE.

[1K-7

3HAET YO-1.
CobecenoBanue

yMmeeT ITP-1 Tect 5

BJIAJIEET [1P-2
KoHntponbnas
pabora 5

Bompocsr
K

9K3aMeHy
21-25

Tumnossie KOHTPOJIbHBIC 3alaHUA, MCTOAUYICCKUC MATCPHUAJIbI, OIIPCACIIATONINC

V. CIIMCOK YUYEBHOM JIUTEPATYPLI

MpOLETypbl OLICHUBAaHUS 3HAHUM, YMEHUI U HAaBBIKOB U (WJIM) OMbITA ACSTEIbHO-
CTH, a TaKXe KPUTEpUU U TOKazaTesid, HeOOXOIUMBIEC IJIsl OLCHKU 3HAHWM, yMme-
HUM, HaBBIKOB U XapaKTEPU3YIOIIUE 3Tarbl (HOPMUPOBAHUS KOMIIETEHUUNA B MPO-

11ecce OCBOCHUSI 00pa30BaTEIbHON MTPOTPaMMBI, MpecTaBiieHbl B [Ipunoxenun 2.




1 TH®OPMAIIMOHHO-METONYECKOE OBECIIEYUEHUE
JTUCHUATIIMHBI

OcHoBHas JquTEpaTypa

1) IMocmenoBa O.A. I'eoxumusi OKpyXXarolied cpeibl [DJICKTPOHHBIA pe-
cypc]: yaednoe mocobue / coct. O.A. [Tocnenosa. — CtaBpomnons: CT'AY, 2013. —
60 c. - Pexxum noctymna: http://znanium.com/bookread2.php?book=514088

2) 3unbkoB A.B. I[lpukiiasHas reoXuMusi: METOAUYECKHE YKa3aHUs K J1abo-
paTopHbIM pabotam / JlampHEBOCTOUHBIN (peepaabHbIi YHUBEPCUTET ; [COCT. A.
B. 3unpkoB| BmaguBoctok : M3a. noM JlansHEeBOCTOUHOTO (heiepalbHOTO YHUBEP-
CUTETA, 2012. — 63 C. Pexxum JIOCTyTa:
http://lib.dvfu.ru:8080/lib/item?id=chamo:679375&theme=FEFU

3) Crpumxka T.I1., Ilpuknagnas reoxumus: YueOHoe mocodue / CTpumka
T.II, JleonteeB C.MU. - Kpachosip.: COY, 2015. - 252 c. Pexum pgocrty-
na: http://znanium.com/bookread2.php?book=967694

4) Anekceenko, B. A. Metajibl B OKpY’KaIOIICH cpejie: OleHKa 3K0JI0ro-
FCOXUMHYECKUX H3MEHEHMM: COOpHHUK 3amad [DJeKTpoHHBIM pecypc] / B. A.
Anekceenko, A. B. Cysopunos, E. B. BinacoBa; nox Hayu. pea. B. A. AnekceeHko.
- M.: Jloroc, 2011. — 216 c. - Pexum JOCTY-
na: http://znanium.com/bookread2.php?book=468062

5) Anekceenko B.A. XuMmuueckue 3J€MEHThI B TEOXMMHUECKHX CHCTEMaX.
Knapku nous cenuteOHbIX nanHAmadToB: moHorpadus / B.A. Anekceenko, A.B.
Aunekceenko. - PocroB v//l; MU3natensctBo FODY, 2013. — 388 ¢. Pexum nocryma:
http://znanium.com/bookread2.php?book=550045

JlonoiHUTEIbHAS JIUTEepaTypa

1. Kapuko B.A. OcHOBBI (DH3NYECKON T'COXUMHH [DIEKTPOHHBIN pe-
cypc]: yueonuk / B.A. XKapukoB. — DJIeKTpOH. TEKCTOBbIE JaHHbIE. — M.: MoCKOB-
CKUW rocyJapcTBeHHBIN yHUBepcuteT uMeHu M.B. JlomonocoBa, 2005. — 656 c.
Pesxxum noctyna: http://www.iprbookshop.ru/13063.html

2. bouapos B.JI., byrpeesa M.H. Dxonoruueckas reoxumusi: YueOHoe

rocoowe. - Boponex: N3n-Bo BI'Y, 2001. - 57 C.
http://window.edu.ru/resource/234/27234

3. Koznos H.E., IIpenosckuii A.A. BeneHue B reoxumuio: Yueb. nmocobue mo

mucrumHaMm "O6mas reoxumust” u "llpuknagHas reoxumus’ 1 Hampablie-


http://znanium.com/bookread2.php?book=514088
http://lib.dvfu.ru:8080/lib/item?id=chamo:679375&theme=FEFU
http://znanium.com/bookread2.php?book=967694
http://znanium.com/bookread2.php?book=468062
http://znanium.com/bookread2.php?book=550045
http://www.iprbookshop.ru/13063.html
http://window.edu.ru/resource/234/27234

Hus 553200 "T'eonorusi U pa3BeAka MOJE3HBIX HCKOMaembiX'". - MypmaHCK:
N3n-so MI'TY, 2005. - 127 c.
http://window.edu.ru/resource/947/71947
4. Antunud B.C., Makpsiruna B.A. I'eoxumus 3H10reHHBIX TIponeccoB. Yacts 1.
['eoxumus mpoiieccoB MmetamopdusmMa U MeTacomarosa: YueOHoe mocodue. -
Npkytck: M3a-Bo UT'Y, 2006. - 294 c.
http://window.edu.ru/resource/165/37165
5. Ilportacoa H.A. I'eoxumusi mpupoaHbIX JaHAmA(TOB: Y4eOHO-METOIUYECKOE
nocobue aig By30B. - Boponex: U3n-so BI'Y, 2008. - 35 c.
http://window.edu.ru/resource/416/65416
6. Coo6onera H.II. JlanamadroBenenue: yueoHoe nocooue / H.IT1. Cobonesa, E.T.
S3ukoB. - Tomck: M31-Bo0 TOMCKOro MOMMTEXHUYECKOTO yHUBEpcUTeTa, 2010. -
175 c.
http://window.edu.ru/resource/967/75967

7. Hemuna T.S. I'eoxumusi: Metoauyeckoe pyKOBOJACTBO K j1aboparTop-
HOMY npakTukymy. - OpenOypr: 'OY OI'Y, 2004. - 40 c.

http://window.edu.ru/resource/145/19145

8. berunnckuii B.A., BamykeBuu H.B. Tskenpie meTamibl B O4Bax B
30HE€ BJIMSHUS MPOMBIIUIEHHOTO ropoja: YuebHoe nocodue. Upkyrek: Uzn. Up-
KyT. yH-Ta. 2008. - 130 c.

http://window.edu.ru/resource/542/63542

Q. Szuko E.I'., IlatmnoB A.FO. ['€03KOJOrMYECKH MOHUTOPHHT:
VYyeOHoe nocobue ans By3oB.- Tomck: U3a-so TITY, 2003. - 336 c.

http://window.edu.ru/resource/821/74821

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH
«AHTepHET»


http://window.edu.ru/resource/947/71947
http://window.edu.ru/resource/165/37165
http://window.edu.ru/resource/416/65416
http://window.edu.ru/resource/967/75967
http://window.edu.ru/resource/145/19145
http://window.edu.ru/resource/542/63542
http://window.edu.ru/resource/821/74821

1. Kypnan «['eonorus u reopusuka», ocHoBan B 1960 roay, Bbimycka-
ercst B T. HoBocuOupcke. https://nsu.ru/ggf_journal

2. T'eomornueckuii moptan «I'eoxuuray. http://geokniga.org/

3. HNudpopmalinoHHbIe CHpPAaBOYHBIE CHCTEMBI, BO3MOKHOCTH KOTOPBIX
CTYJIEHTbI MOTYT CBOOO/IHO UCIOJIb30BATh:

Hayunas snekrponnas ouodauoreka http://elibrary.ru/defaultx.asp;

DnexkTpoHHO-O0MOmoTeyHas cuctema Znanium.com HUI[ "MHDPA-M"
http://znanium.com/;

OnektponHass Oubnuoreka "Koncynbrant crynenta" KOHCYJIBTAHT
CTYAEHTA - ANEKTPOHHAA onbnmoTeka TEXHAYECKOTO BYy3a.
http://www.studentlibrary.ru/;

DNEeKTpPOHHO - OMONMOTEYHAs CUCTEMOOOPA30BATENbHBIX U MPOCBETUTEIb-
CKUX W3JJaHUI B KOTOPOW COOpaHbI 3IEKTPOHHbIE YUEOHUKH, CIIPABOYHBIE U Y4eO-

HbIe ocoous. http://www.iglib.ru.

Ilepeyenb nHPOPMALMOHHBIX TEXHOJIOTHH

U MPOTPaMMHOT0 00ecrneyeHust

Buneocucrema i JEMOHCTPAMK CIIAIOB C MOMOLIBIO IPOrPAMMHOIO TPH-

noxxenust Microsoft Power Point.

MecTo pacnoJioxxeHust
KOMIILIOTEPHOM TEXHHUKH,
HAa KOTOPOM YCTAHOBJICHO

NporpaMMHoe
o0ecnevyeHue, KOJIUIECTBO
padounx mecT

Ilepeyenb mporpaMMHOro odecrneyeHust

— Microsoft Office Professional Plus 2016 — odwucHsi
MakeT, BKJIIOYAIONIMNA MpOrpaMMHOE oOOecredeHue Jyis
paboTBl C pa3TUYHBIMU THIIAMHA JOKYMEHTOB (TCKCTaMH,
reo(pU3NKHN U T€0IKOJIOTHH,
ANEKTPOHHBIMU TabIuIaMu, 0a3aMu JaHHBIX U Jp.);
Ayn. E720, : o 1w . .
18 — 7Zip 9.20 - cBoOOaHBIN (alIOBBIA apXUBATOP C BBICOKOM
CTETICHBIO COKATHsI TAHHBIX;

KoMnbrorepHslii knacc
kadenps! ['eonorun,



https://nsu.ru/ggf_journal
http://geokniga.org/
http://elibrary.ru/defaultx.asp
http://znanium.com/
http://znanium.com/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.iqlib.ru/

— ABBYY FineReader 11 - mporpamma Ijisi ONTHYECKOTO
pacrno3HaBaHUs CUMBOJIOB;

— Adobe Acrobat X1 Pro — maker nporpamm Juisi CO3IaHHs U
MIPOCMOTpA IEKTPOHHBIX yOsnkanuii B popmare PDF;

— CoreIDRAW Graphics Suite X7 (64-Bit) - rpaduueckuii
penakTop;

— MATLAB R2017b - maker mpHKIaJHBIX MPOrpamMM JIst
pelLIeHHS 3a7a4 TEXHUYECKUX BBIYMCIEHUW U OJHOUMEHHBIN
SI3BIK MPOTPAMMHUPOBAHUS, UCIIOIb3YEMbIil B 3TOM MaKeTe;

— CAIIP (Cucrema ABTOMATU3UPOBAHHOIO
NPOSKTUPOBAHMSA) -  ABTOMAaTH3UPOBaHHAs  CHCTEMa,
peanuzyromas HHGOPMALMOHHYIO TEXHOJOTHIO BBHIOJHEHUS
(GyHKIMH TPOEKTHUPOBAHUSI.

VI. METOANYECKUE YKA3AHUSA
ITO OCBOEHUMIO N CHUITJIMHBI

AJTOpUTM H3y4YEHUSI CTYACHTOM TUCIHUIUIUHBI «I €OXUMUS» MOXKET OBITH
CJIETYIOILIHM.

[Tocnme mpocnymmBaHus JIEKIUA W KOHCIIEKTHPOBAHUS OCHOBHBIX €€
MOJIOKEHUI HEOOXOJAMMO B KAaueCTBE CaMOCTOATENbHON paboThl (3KENaTeNbHO B
TOT K€ JIeHb) MpopaboTaTh COOTBETCTBYIOIIMI pa3jiesl ydeOHUWKa WM y4eOHOTO
nocoOwusi, ynenssi TOBBIIIEHHOE BHHMaHWE HauOoliee TPYAHBIM MOMEHTaM W
HOJIb3YSICh NIPU HEOOXOIMMOCTH 3JIEKTPOHHBIMH pecypcamu. Eciau kakoit-nu6o
BOIPOC HE YAAJIOCh CaMOCTOSITEJIBHO MPOSCHUTH, HEOOXOIUMO OOCYIUTh €ro ¢
IpernojaBaTesieM Ha CICIyIoIIeM 3aHiATHUA WiIM Ha KoHcynbTanuu. Ocoboe
BHUMaHUE TPU CaMOCTOSTEIbHOM padOTe HaJ MaTepuajoM CIeAyeT YIEIUTh
aHalIM3y OCHOBHBIX T€OXHMHUYECKUX 3aKOHOMEPHOCTEW PaCHpeleNCHUs TEeX WIIH
MHBIX XUMUYECKUX JIEMEHTOB B JIUTOCHEDPE.

[ToryunTs mOpencTaBlI€HHWE O CYIIHOCTH OCHOBHBIX METOJOB MPHUKIAIHOM
T€OXMMHH MOXHO BO BPEMS IPAKTHUECKHUX 3aHATUHN 0 aHATMU3Y U WHTEPIPETAIINH
KapT CoJIep>KaHus XUMHYECKUX AJIEMEHTOB, MOJTyYEHHBIX npu
JUTOTEOXUMHUECKUX ChEMKax B pa3iuyHbl paifoHax IIpumopckoro kpas u

HansHero BocToka.



[Ipy aHanm3e TeoNOrMYecKUX MaTepuaroB BO BpeMsl MPOU3BOACTBEHHBIX
IPAKTUK CJEAYeT YAENsATh 0c000€ BHMMAHUE MaTepuaiaM IO T€OXMMHYECKUM
O0COOEHHOCTSIM  TEpPPUTOPHI, Ha  KOTOPBIX  IPOBOJAATCS  TE€OJOTHYECKUE
uccienoBanus. OcobeHHO 3TO Kacaercs Ttepputopuid JlanepHero Boctoxka,
XapaKTePU3YIOIIUXCS MOBBIIIEHHBIM COJIEPKAHUEM PYTHBIX KOMIIOHEHTOB.

Takum 00pa3om, BBIOJHEHHE NAHHBIX METOIUYECKHX YKa3aHUH IO3BOJIMT
CTYZCHTaM YCIEIIHO OBJIaI€Th 3HAHUAMHU, YMEHUSAMHU U HABbIKAMU 10 JUCIUILTHHE

«'eoxumMusny.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME
JTUCHUTIIMHBI

MarepuanbHO-TeXHUYECKOE 00ecTieUeHUE TUCIUIUTMHBL «I €0XUMUsD) SIBISCT-
Csl JIOCTATOYHBIM JJIsl IPOBeAeHUs yueOHoro npouecca. Tak, Ha kadeape reoso-
UM, reopu3nKu U reoskonoruu Muxeneproi mkonsl JIBOY umerorcst o0mmpHbIe
KOJIJIEKIIMM MUHEPAJIOB, TOPHBIX MOPOJI U Py Pa3IMYHOIO I'eHe3Uca U XUMUYECKO-

ro cocTraBa.

Kpome toro, Ha xadeape B O0JIbIIOM KOJIUYECTBE UMEIOTCS WILTIOCTPATUBHBIC
MaTepHaybl, a TaKKE MaTepuaibl I MPAKTUYECKUX pabOT MO HHTEpIpETaIluu
JIAHHBIX JINTOTEOXUMHUYECKUX, OMOTCOXUMUUECKUX, THIPOTCOXUMHUUECKUX ChEMOK
pPa3TUYHOTO 1IEJIEBOTO HAa3HA4YEHHUs W MaciiTada, MPOBEIEHHBIX HA TEPPUTOPUHU
[TIpumopckoro kpas u laneHero Boctoka. MiMerorcss Marepuansl Mo yCIEUMIHOMY
MPUMEHEHHUIO METOJIOB MPUKJIATHON TeOXUMHUU TPU HHKEHEPHO-IKOJIOTHUECKUX
M3BICKAHUSIX Ha pa3uyHbIX 00bekTax. [llupoko mpeacTtaBieHsl MpUMEpsl MpUMe-
HEHUS TCOXUMHUUECKUX METOIO0B IIPH pa3BElIKe PYIHBIX MECTOPOXKIeHUM J[anbHero
Bocroka.

Bce npencraBneHHOE MaTepUabHO-TEXHUYECKOE 00€CTICUeHNEe U WILTFOCTpa-
LIMOHHBIE MaTepuaibl MO3BOJSIOT CTYAEHTAaM YCHEHNIHO OCBOWUTH AUCUHUILIMHY

«"eoxumusny.
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MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIUN
denepanbHOE rOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa3o-
BaHUS

«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HIKOJIA

YYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHON
PABOTbBI OBYYAIOLIUXCSA
no aucuumianae «I'eoxumus»
Hanpasiaenue noaroroBku 05.03.01 I'eostorus

[Tpodune «I'eomorus»
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHON PadoThl O JMCUMILINHE

Bpe dopma
Tla- Mg | KOHTpOJISA
Ta/CpoK . Ha
Ne P Bua camocrosiTe1bHOM padoThI
U BbI- BbI-
/11
MOJIHE- noJt
HUS He-
HUE
1. 1-12 PaboTa c nutepaTypoil. 15 | Cobeceno-
Hegenst | [logroroBka nmpe3eHTaIHit qac. | BaHUE.
[IpesenTa-
s
2. 6-18 [ToaroroBka oT4eTOB 12 | Otuer 0
HECISI Yac. | BBITTOJTHE-
HUU  TIpaK-
TUYECKOHN
paboTel B
DJIEKTPOH-
HOU (hopme

PexomeHaanuu mo caMmoCcTosATEIbHOM padoTe CTYACHTOB

Y4eOHo-MeToAMYECKOE OOecreueHne CaMOCTOSATEIbHON pabOThl CTYACHTOB

BKJIIOYAET B ce0sl MaTepHaJIbl MO BBHITOJIHEHHUIO MPAKTHUYECKUX 3aHATUH (0dopmite-



HHUIO OTYCTOB IIO HI/IM) N PCKOMCHJAIIMNH 10 OpraHu3alvi 1 BBIIIOJIHCHUIO CaAMO-

CTOSITEJIBHOM PaOOTHI B LIEJIOM IO KypCy.

Meroanuyeckue ykazanusi K nyHkTy 1 minana-rpagpuxka CPC

«Pabora ¢ quTepaTypoii M MOArOTOBKA NMPe3eHTAIHID)

[lenb: HayuyuThCs 0000IIATH IUTEPATYPHBIE TAHHBIE U B C:KaTol Gopme mpe-
IOJTHOCUTH OCHOBHBIE ITOJTY4E€HHBIE PE3YJIbTAThI.

OcHOBHBIE TPEOOBAHHUS 3aKITIOYAIOTCS B CICAYIOIIEM.

PaboTa ¢ nuteparypoil BKIIOYaeT B ce0sl 3HAKOMCTBO C OCHOBHBIMH M JOIOJI-
HUTEJIbHBIMU UCTOYHMKAMU. B pe3ynbraTe coOeceaoBaHus MpEenoaBaTeib BbIC-
HseT IrIyOuMHy NMpopabOTKH MaTepuajla M OLEHUBAET padOTy B COOTBETCTBUHU C
KPUTEPUAMHU OLICHKH (CM. HIIKE).

[TonroroBka mpe3eHTAlMi OCYLIECTBISIETCS B COOTBETCTBUM C IUIAHOM-
rpadukom. Kaxknas tema oKkHa OBITH pacKpbiTa, B HEM HEOOXOJUMO OCBETUTH
aKTyaJIbHOCTb, LIEJM U 33Ja4d MPOBEIECHHOTO MCCIEA0BaHUs, IPUBECTH KOHKPET-
HBIE IPUMEPHI, 1aTh 3aKIIOYCHNE U YKa3aTh OCHOBHBIC MCIIOJb30BaHHBIC HCTOYHH-
KM, BKJIIOYash JUTEpaTypHblE U 3JIEKTPOHHBbIE JaHHbIE, C COOTBETCTBYIOLIUMU
CCBUIIKaMH.

CryneHT (IO COIJIaCOBAaHUIO C MPENOJaBaTesieM) MPEACTaBISIET JTUOO JIEK-
IIFO-TIPE3EHTAIINIO, TIOJITOTOBIICHHYIO B Iporpamme POwWerPoint, BKiIoYaomyo B
ceOst He MeHee 5-7 ciaiioB, MO0 JTOKIaa JJis 00IIe JUCKYCCHH U MOCIIETyIOIIe-
ro 00CYX/ICHHUSI.

Kputepun oneHku: oleHKa BBINOJHAETCA MO AByXOamipHOM cucreme (1 —

BBINOJIHEHO, ) — HE BBIMIOJTHEHO).



Meroanuyeckue ykazaHusi K MyHKTY 2 miaHa-rpagpuxka CPC
«IToAroTroBKa 0T4Y€TA MO BHINOJHEHUIO MPAKTHYECKUX

1 J1a00pPATOPHBIX PadoT»

[IpakTruueckue u 1abopaTopHbIE PAOOTHI BHITIOJHSIIOTCS C MTOMOIIBIO COOTBET-
CTBYIOIIETO OOOPYJIOBaHUS W MaTepHalioB B JabopaTopuud Kadeapbl T'€0JOTHuH,
reo(pU3UKU U TE0IKOJIOTHH, a TaKKe Ha Tepputopuu kammyca J[BOY. B mpomecce
BBITIOJIHEHUS MPAKTUYECKUX U JJA0OPATOPHBIX PabOT CTYJAEHT COOMpAET JIaHHbIE B
4epHOBOUM (PopMe, a OKOHYATEIHHBIA OTYET B IJIEKTPOHHOM BHJI€ TOTOBHUTCSI BO
BpEMsI CAMOCTOSITEIbHON PabOThI CTYAEHTA.

TUTYNBHBIN JIUCT OTYETA BBIMOJHICTCS B COOTBETCTBHHM C TPEOOBAHUSIMHU,
NPUHATHIME B yHHBepcuTeTe. Ha ciemyroiem mocje TUTYJIBHOTO JIHCTE OT4YeTa
yKa3bIBAaeTCs LIE€Jb U 3a7aud JIa0OpaTOPHOTO UCCIIENOBAHMS, UCHOIb3yeMoe 000-
pyllOBaHME, OMHCHIBACTCS MOPSAIOK paldoThl. Jlamee mpuBOASTCS B TaOIUYHOU
dbopme pe3ynbTaThl u3MepeHuit. Bece n3mepsieMblie pu3udeckie BETUINHBI JOKHBI
ObITh TipenicTaBieHbl B cucteMe CHU. B ciyuyae nmpoBeneHuss MaTeMaTHYECKUX pac-
YEeTOB MPUBOJATCS pacueTHbIe (POPMyIIbI, TOATOTOBICHHBIE B OJTHOM M3 PEIAKTO-
poB (dopmys, BXOAAIIUX B OOIICYNOTPEOUTETbHBIE TEKCTOBBIE IPOIIECCOPHI,
Hanpumep, B MS Word. O0s3arenbHO OLIEHUBACTCS MOTPEIIHOCTh (PU3HMUSCKUX
U3MEPECHUI — JINOO TI0 XapaKTePUCTUKAM MPUMEHSEMBIX U3MEPUTEIBHBIX MPUOO-
poB, JMOO C MOMOIIBIO CTAHAAPTHHIX (HOPMYI ISl CPEIHEKBAIPATHUECCKOW HIIU
cpeaHeapupMEeTUUECKON MorpentHocTH. Pe3ynbTaTel n3mMepeHuit Gpu3n4ecKkux Be-
JUYUH, TPEJCTaBJICHHbIE B TaONMYHOU (opme, 005S3aTeNbHO COMPOBOXKIAKOTCS
rpauKoM, MOCTPOCHHBIM C TOMOIIbIO COOTBETCTBYIOIIEH KOMIBIOTEPHOM MpO-
rpammebl, Harpumep, MS Excel. [Tanee o0s3aTennbHO MPOBOANUTCS aHATU3 TTOJTYYCH-
HOTO Tpaduka. B coydae BRIMOTHEHUS PACUETHBIX 3a/IaHUM MPUBOUTCS AJITOPUTM
pacdera U pe3yJIbTaThl PACU€TOB B TAOIMYHOM U rpaduyeckoi hopme.

[Tpu mpoBeneHNN MHTEPIPETAIIN PE3YJIBTATOB JTUTOTCOXUMHUYECKUX ChEMOK
MPOM3BOJUTCS MOCTPOEHUE cXeM uHTeprperauuu. [IpakTuueckas padoTta AoKHA

00s13aTEeNBLHO COACPIKAaTh BbIBOJALI ITIO pYAJOHOCHOCTH ILIOIIA AN I/ICCJIG,HOBaHI/II\/'I.



Kputepun onieHku: otieHka Jj1st BeiHeceHus B cuctemy bPC BoinonHsieTCs Mo
YeThIpeXOaIbHON cUCTeME (3 — «OTIIMYHOY», 2 — «xopoiioy, 1 — «ynoBiaeTBopH-

TeIbHO», ) — «HEYJIOBJIETBOPUTEIHHO ).
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MMacnopt ®OC

Koxa u ¢popmysiupoBka
KOMIIETeHIIH U

Jdranbl GOPMUPOBAHUS KOMIIETEHIIUU

IIK-1- cnocoGHOCTH HC-
MOJIb30BaTh 3HAHUs B 001a-
CTH I€0JIOTUH, T€O(U3UKH,
TEOXUMUH, THAPOTEOJIOTHU U
WHXEHEPHOW I'€0JI0THH, ['e0-
JIOTUU B TEOXUMHUH TOPIOYNX
HCKOIIaeMbIX, SKOJIOTHYe-
CKOM I'€OJIOTHH ISl PEILIECHUs
HAyYHO-UCCIIEIOBATENbCKUX
3a/1a4 (B COOTBETCTBUU C
HaIpPaBJIEHHOCTHIO (IIpodhu-
JIeM) MTOATOTOBKH

3Haer

Tepmunonoruto reoxummuueckor obnactu. Ilo-
PSAIOK U CYIIHOCTh KJIaCCH(MKALUU 3JIEMEHTOB,
METOZBl MCCIICIOBAHHUS KX CBOWCTB, aKTyalb-
HOCTb TEOPETUYECKOM M IPAKTUYECKOW 3HAYU-
MOCTHU T€OXUMHUYECKHUX UCCIIETOBAHUI

VYmeer

[IpoBoauTh HayuyHblE HCCIEN0BaHUS B 00JacTH
IFE€OXMMUHU [UI BBIIIOJHEHMUs 3a7ad I'e0JIOTHH,
reoU3uKu, NETPOJIOTUH, TUIPOr€OJIOrHH U HH-
KEHEPHOH I'e€0JIOTUH, I€0JOTMH U T€OXUMUHU I'O-
PIOYMX UCKOMAEMBIX, 3KOJIOIMUYECKON T'€0JIOTUH

Bnaneer

[eonornueckuMyu METOJaMH MPOBEACHHS padoT
A7 PEIICHHS  TEOXUMUYECKUX  HaydHO-
MCCIIeI0BATEeIbCKUX MPUKIAIHBIX 3a1a4. Croco-
OeH HCIONB30BaTh 0a30BbIe KOMITBIOTEPHBIC
nporpaMmbl  CTaHaapTHoro makera Microsoft
Word u criennaan3upoBaHHbIE TTETPOTOTHUCCKUE
POrPaMMBbI.

IK-2 - cnocoOGHOCTH camMo-
CTOSTEIHHO MOJIyYaTh T€0JI0-
THYECKYI0 HH(OpMAIIUIO, UC-
MOJIb30BaTh B HAYYHO-
MCCIIeIOBATENbCKOM J1es-
TETHPHOCTU HABBIKH ITOJICBBIX
U J1abOpaTOPHBIX TE€0JIOTHYE-
CKHX HCCTIE0BaHUH (B COOT-
BETCTBUU C HANPABJICHHO-
CThI0 (TTpoduIeM) MOATOTOB-
KH)

3Haer

Oc00EHHOCTH TOJyYEHUS] TEOXUMHUYECKON HH-
dbopMaiuy, ee HCIOJIb30BaHHS B HAYYHO-
HCCIIEIOBATENIBCKOU JIEITEIHHOCTH.

VYmeer

HpOBOI[I/ITL HAaY4YHBIC HCCJICHJOBAHUS B o0yactu
TCOXMMHHU U HUCIIOJb30BaTh HABBIKW ITOJICBBIX H
J'Ia60paT0pHBIX ITCOXUMHUYCCKUX I/ICCHe)IOBaHI/Iﬁ

Bnaneer

I'eosornueckuMu MeToaMu TpPOBEIEHUs paboT
JUIS.  pelIeHHs  TeOXMMHUYECKUX  Hay4HO-
HCCIIEI0BATENbCKUX NPUKIAIHBIX 3a1a4d. Croco-
OCH HCIOJIb30BaTh 0a30Bble KOMIBIOTEPHBIE
nporpaMmbl  cTaHzapTHoro mnakera Microsoft
Word u cniennain3upoBaHHbIE TIETPOIOTHYCCKHE
IPOrpaMMBl.

IIK-5 - roTOBHOCTH K pabore
Ha COBPEMEHHBIX MOJIEBBIX U
1a00pPaTOPHBIX T€OJIOTHYE-
CKUX, re0(U3NYEeCKHUX, I'eo-
XUMHUYECKHX MpUdopax,
YCTaHOBKaX U 000py/I0BaHUU
(B COOTBETCTBUU C HAIpPaB-
JIEHHOCTHIO (Ipoduiem)
porpaMMbl OaKaiaBpHara)

3HaeT

3HaeT COBpPEMEHHbBIC TOJIEBbIC U J1a0OpaTOPHBIC
re0JIOTHYECKHe, TeOpHU3MUeCKUe W HENmoCpes-
CTBEHHO F€OXMMUYECKHE TPUOOPHI M YCTAHOBKH.

Ywmeer

[IpuMeHsSITh COBpEeMEHHBIE TOJEBBIX U Jiabopa-
TOPHBIX TEOJIOTHYECKUX, TeO(OU3UICCKUX H T'€O-
XUMHYECKHUE TTPHOOPEHI.

Cobupats 1 00pabaThIBaTh T€OXUMHYECKYIO HH-
dhopmaruio.

Bnaneer

Metoaukoit 00pabOTKH TreoXUMU4ecKoil nHpop-
Maly# B 0a30BBIX JJEKTPOHHBIX MPOTPAMMHBIX
KOMILJIEKCaX.

[lepennoBbIM  OTEUECTBEHHBIM U 3apyOeKHBIM
OTIBITOM B 00JIACTH MPOBEACHUS T'€OXUMUYECKUX
HUCCIIETOBAHUH.




[Topsiok ¥ CyImIHOCTh KIACCU(PUKALUU AIIEMEH-
TOB, METOJbl MCCJIEIOBAHUS WX CBOWCTB, aKTy-

3uaer QJIBbHOCTh TEOPETHUYECKOM M NMPAKTHUYECKOM 3Ha-
YUMOCTH T€OXMMHUYECKUX UCCIICIOBAaHUI
IIK - 7 - cnocoOHOCTE HC- [IpoBoMTH Hay4HBIE HCCIICIOBAHUS B OOJACTH
TI0JIb30BaTh 3HaHHA QyH/a- ICOXMMHUHN [JI1 BBIIIOJHCHUSI 3aJ1a4 I'C€OJIOTUH,
MEHTaJIbHBIX Pa3aenoB (u- Ymeer reoU3HUKH, METPOJIOTUH, THAPOTCOJIOTUA U WH-
3UKU, XUMUH, DKOJIOTUU, UH- JKEHEPHOW T'€0JIOTMH, T'€OJIOTUH U T€OXUMHH TO-
(hOopMaIMOHHBIX TEXHOJIOTHI PIOYMX MCKOIAEMBIX, SKOJOTHYECKON Fe0JI0TUU

AJId pCHICHU A IMTPAKTUYCCKUX

I'eonormueckumu METOJaMH IIPOBCIACHUSA pa60T
3aJ1a4 B 0071aCTH T€0JIOTHH

JIIsL peuicHuA T'COXUMHNYCCKUX HAay4YHO-
HCCIIeI0BATENbCKUX MPUKIAAHBIX 3aaa4. Croco-
Bianeer OCH HCIOJIb30BaTh 0a30Bble KOMIIbIOTEPHBIE
nporpaMmbl - cTanzapTHoro mnakera Microsoft
Word U CIICHUATIM3UPOBAHHBIC METPOJIOTMUCCKUEC

MPOTrpaMMBl.
Ne Kontponupyemsbie Komp! u 3Tansl hopMupoBaHus O1cHOYHBIC CPE/ICTBA
n/n pa3neisl / TeMbl KOMIICTEHITH TeKyLwuit TIpoMexy
AUCHUIUTHHBI KOHTPOJIb TOYHAS
aTTecTail
ust

1 | AGcomtorras IK-1 3HaeT YO-1. Bormpocsr
TCOXPOHONIOTUS, € Cobecenosanue | k
pOIIb B LUKIE HAYK O yMeeT ITP-1 Tecr 1 9K3aMeHY
3emie. BJIaJICET I1P-2 1-6
[IpencraBnenus 0 KonrtponbHast
BO3pacTe 3emuy. pabora 1
3akoH
PaJIMOaKTUBHOTO
pacnaza. Psanp1
pacriaga, HadalbHbIC
u KOHCUYHbBIC
DJIEMEHTEHI.

2 Mertomsi  m3ydeHus IK-1 3HAET YO-1. Bompocsr
[TyOMHHOTO CTPOEHUS yMeeT CobecenoBanmue | K
3eMHOM KOPBI: BIIAJICET [1P-2 IK3aMCHY
cericMu4YecKas KoHTpompHas 7-12
TOMOrpadus, pabota 2
OTIpENIeICHUEe  CHJIBI
TSKECTH Ha 3EMHOM
MTOBEPXHOCTH u
IPaBUTAMOHHOM
MMOCTOSTHHOM;

W3y4YCHUE  3HAUYCHUU
TEIUIOBOTO TIOTOKAa B
pa3HbIX panioHax




3emun; 1a00paToOpHOE

UCCIICIOBAaHHE
IUIOTHOCTH u
IIPOYHOCTU  TOPOJ,
MO/JIEJINPOBAaHUE

MOBEJCHUS TIOPOJI B
YCIIOBUSAX CTpECca.

Jlutocepa. Kmapku
XUMHUYECKUX
3JIEMEHTOB:
OTKpBITHE, POJb B
TE€OXHUMHH.
KonTuHEHTaNbHBIA U
OKEAaHWYECKUM  THUIIbI
36MHOU KOpBI.
Crtpoenue,
MHHEPaIbHBIN u
XUMUYECKUH  COCTaB
BHYTPEHHUX 30H
3emild: MaHTUH U
spa.

[1K-2

3HACT

YO-1.
Co0ecenoBanue

yMeeT

BJIAACCT

I1P-1 Tect 2

Bonpocsr
K
SK3aMEHY
13-17

XUMUYECKUE CBSI3U B
MUHepajiaXx. ATOMHbIE
U HOHHBIE pAJUYCHI,
UX OIpeleleHue u
[IPaKTUYECKOE  IpH-
MEHEHHE.
MonaenupoBanue
CTPOEHHSI KPHUCTAJLIH-
YECKUX PEIIETOK:
IJIOTHEWIIAs yIaKOB-
Ka IIapoB U KOOpAH-
HaIlMOHHBLIM  MHOTO-
rpaHHuK. llorennman
VMOHM3ALUU U TOJISPH-
3anus.  DHepreruye-
ckuit ko3 dunmeHt
(o depcmany).
DNEeKTpOOTpULATENb-
HOCTh. M3omopdusm:
(bakTOpHI U TUIIBL

I1K-5

3HacCT

YO-1.
CoOecenoBanue

yMeeT

I1P-1 Tect 3

BJIagCcECT

[1P-2
KonTponbHas
pabora 1 IIP-2
KonTponbHas
pabora 3

Bompocsr
K

9K3aMEHy
18-26

VcranosneHnne
TeOXNUMHYECKOH
CIIeLIMaIN3aIuu
OTJEIBHBLIX o00JacTei
(pernoHanbHast
TCOXHUMHsSI) B CBSI3U C
UX  CTPOCHHEM U
BO3PACTOM.

[TK-7

3HACT

YO-1.
CobecenoBanune

yMmeeT

[1P-1 Tecr 4

BJIAJIeET

I1P-2
Kontponbnas
pabora 4

Bomnpocsr
K
JK3aMEHY
27-36




VcranosneHne
IIOBCACHUA

OTJIETLHBIX
3JICMCHTOB B
MPUPOAHBIX
poueccax.
BripaboTka HOBBIX U
pa3BUTHE
CYIIECTBYIOIINX
TCOXUMHUYCCKUX
METOJIOB IOMCKa
MECTOPOKIAECHUN
MOJIC3HBIX

HCKOIIaCMBbIX.

OCHOBHOM TI€OXUMHU-
yeckuid 3akoH B. M.
T'onpmmvunra. B3au-
MOJCUCTBUE C T'COXHU-
MHUYECKHMH Oapbepa-
MU, THUII CBS3CH U XH-
MHYECKHE  CBOMCTBaA
OTIPENIEISIOTCS CTPOE-
HHUEM  DJEKTPOHHBIX
obomnoyex. Murpanus
— TEepeMellIeHUe XHu-
MHYECKUX DIIEMECHTOB
B TPOCTPAHCTBE T€O-
cucteM. PazgeneHue
(hakTOpOB  MHUTpAIUU
SJICMECHTOB Ha BHEIII-
HUE€ Y BHYTPEHHHUE.

ITK-7 3HAET YO-1.
CobecenoBanue
yMmeeT ITP-1 Tect 5
BJIAJIEET [1P-2
Kontponbnas
pabora 5

Bompocsr
K

9K3aMEHy
37-46

IIkaJia oueHuBaHus YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIUM

Koxa n ¢popmy-
JINPOBKA KOM- Jranbl GopMHUPOBAHUS KOMIIETEHIIUH KpuUTepuu nokazareJjin
neTeHIuu
MK-1- crnoco6- TepMuHONOTHIO reoxuMHUIeckoil 00- | 3Hanme kiaccudpuka- | CrmocobeH mpu-

HOCTB HCITOJIB30-
BaTh 3HAHUS B
obnacTu reoJio-
UM, reopu3uKy,
TEOXUMUH, TH]I-
POTCOJIOTHH H
WHKEHEPHOMH
TCOJIOTHH, T€0JI0-
THH ¥ TCOXUMUHU
TOPIOYUX UCKO-
MAeMBIX, SKOJIO-

nactd. [lopsiiok W CYIIHOCTH KJAc- | MM XMMHUYECKHX MEHSATh METOJBI
cU(pUKAIUN DJIEMEHTOB, METOJIBI MC- | DJIEMEHTOB C T€OXH- T€OXHMMHUYECKUX
3Haer CJe/IOBaHUSl HUX CBOMCTB, aKTyajb- | MUYECKOW TOUKU HCCJICIOBAaHUM,
HOCTh TEOPETHYECKOM U TMpakThde- | 3peHus 0CO3HaBas uX
CKOM 3HAYMMOCTH T'€OXHMMHYCCKUX MPAKTHUYECKYIO
HUCCIIEIOBAHUMN 3HAYUMOCTh
IIpoBoguth HayuHble ucciaefoBanus | Oco3HaHHOCTb  UC- | OCO3HAHHO TMpo-
B 00JaCTH I€OXMMMH IS BEIIOJIHE- | HOJL30BAHUS METO- | BOJUT HCCIEHO-
Vmeer HUS 3a7ad TEOJIOTHH, TEeO(QHU3WKH, | TOB TEOXUMHYECKHX | BaHUS B 00JacTu

NETPOJIOTUHU, THAPOTCOJOrMH W HH-
)KCHepHOfI TCOJIOrurh, TCOJOTHUH H

WCCIEOBAaHUN  TIpU
pEIIeHIH TeoJoTHYe-

TCOXUMHUH  JJIS
pemeHus  Ipak-




IUYECKOM reomno- r€OXUMMH TODIOYHX MCKOMAEMBIX, | CKHX 33724 THYECKHX 33724
UM 1S pelleHus 5KOJIOTHUYECKOH Te0I0THH
HayqHO- I'eonormdeckuMu MeToiamu Tipose- | CTeneHs CaMOCTOSTEITBHO
uccnenosarels- JeHus paboT IS pelleHns TeOXUMH- | CAMOCTOSTENBHOCTH | CIOCOOEH — MpH-
CKHX 3a7a4 (B YeCKHX HAYYHO-MCCJIEOBATENbCKUX | DM NPUMEHEHHM | MEHATh  CIIelHa-
COOTBETCTBHH C NpEKIaHBIX 3aad. CHocoGeH WC- | CTaHZapTHOTO TaKeTa | JHM3HPOBAHHBIE
HalpaBJICHHO- Bnaseer | momb3oBath Gasosble komnbroTepHsie | Microsoft Word u | kommbioTepHbie
cTbio (podhu- OpOrpaMMbl  CTAHAAPTHOTO IAKETa | CHENHAIM3UpPOBaH- HpOrpaMMBbl s
JIeM) HOATOTOBKH Microsoft Word u crneuuanusupo- | HBIX NpOrpamMM JUis | pElIeHHs TeOXH-
BAaHHBIE NETPOJIOTUUYECKHE NPOTPAM- | PEIICHUS TeOXMMH- | MHUYECKHX 33734
MEL YeCKUX 3a7au
3manme  ocoOeHHo- | Ilommmaer oco-
IK-2 - cnoco0- OCOOCHHOCTH TIONTyYeHHS TE€OXUMHU- creil HoavaeHms reo- | Germoctn  Tox
nosth camoastoR 3HaeT HCCKOl MH(pOpMAIlHY, € HCTIOb30- XHMqucZ:ﬁ nuHdo YCHUS reongz
TEIBHO II0JIy4aTh BaHUS B HAay4YHO-KCCIIEOBATEIbCKOU Sy p weckol  HH(O
TEOJIOrn4ECKyI0 JIeATEIIbHOCTH. p
uH(OPMALHIO, Marmn
HUCIONB30BaTh B Oco3HanHoCTh  Opo- | Crocoben  oco-
IIpoBOAMTL HAYYHBIE HCCIIEJOBAHMS
HAy4YHO- BelEHMS  HAYYHBIX | 3HAHHO  IPOBO-
B 00J1aCTU F€OXUMMH H MCIIOIb30BaTh N
uccnenoBaTenb- | YMeer UCCNeNoBaHU B 00- | IUTH HCCIENO0Ba-
. HABBIKM TOJIEBBIX M J1a6OPaTOPHBIX
KOl esiTeNnbHO- . JACTH TEOXUMUM HUs B 00NACTH
FeOXUMMUYECKUX HCCIIe0BAHUM
CTH HABBIKH I10- reOXUMUH
JIeBBIX H J1abopa- TeonormueckuMyu MeTojamu mpose- | CTemeHs O6nagaer jmocTa-
TOPHBIX TCOJIOTH- JeHus paboT i pellleHUs TeOXUMH- | CAMOCTOSTENLHOCTH | TOYHOM CaMoCTo-
HCCKUX HCCIICH0- YeCKMX HAYYHO-HCCNEN0BATENLCKUX | IPU  MCMONb30BAHUU | ATEJIBHOCTBIO B
BaHHii (B COOT- OPUKIAAHBIX 3a7a4. CIOCOOEH Hc- | cHeluanM3upoBaH- 06JIaCTH HUCTIONb-
BETCTBHH € Bnaseer | momb30BaTh 0a30Bble KOMIBIOTEPHBIE | HBIX KOMIIBIOTEPHBIX | 30BaHMS KOMIIb-
Hanpa(Bnqu})m- MPOrpaMMEl  CTAHAAPTHOTO TAKETa | MPOTpaMM NPH  pe- | IOTEPHBIX  MIPO-
CTBIO (IpOPH- Microsoft Word u crneuuanusupo- | IeHMM TeoXUMHUYe- | FpaMM IIpH  pe-
JIeM) HOATOTOB- BAaHHBIE TETPOJOTMYECKME MPOTPaM- | CKHUX 3aja4 IIEHUH TEOXUMH-
KH) MBI. YeCKUX 3a/1a4
3HaHMe [PMHLMIOB | 3HAET HPUHIMIEI
3HaeT COBpEMEHHbIE MOIEBLIE U JIa- o N
nedcTBUA coBpeMeH- | JeficTBUs cOBpe-
OopaTopHble TeoNoruueckue, reopu-
HK-5 3uHaeT HBIX TE€OXUMHUYECKHMX | MEHHBIX IOJIEBBIX
-5 - roros- 3M4ECKME M HEeNOCPENCTBEHHO TIeo-
6 mpuOOpoB M 000pYy- | TEOXUMHUYECKIX
HOCTb K padboTe XAUMHYECKHE TPUOOPHI H YCTAHOBKU. OBAHISI IDHEODOB
HAa COBPEMEHHBIX a pubop
IOJIEBBIX U J1a60- IpumersTs coBpeMenHble nosebix | OcosHanHOCTE  HC- | CocoGeH — oco-
PATOPHBIX I'e0II0- U 1abopaTOpPHEIX TIeOJOTHYECKHX, | TONG30BAHMS COBPE- | 3HAHHO — NpHMe-
IUYEecKHX, Teo- Vaeer reo@U3sMUeCKUX M TeOXMMHYECKME | MEHHBIX  IIOJIEBBIX | HATh COBPEMEH-
(usnyecKux, pUGOpBL. reOXUMUYECKUX IIPU- | Hble TeoXUMUUe-
reOXUMHYECKUX Cobupath 1 06pabaTeIBaThL TeOXUMHU- | OOpPOB CKHe PUOOpEI
npubopax, ycra- YECKYI0 MH(OpMAIIHIO.
HOBKaX U -
OBKax 1 060py . Crenenb CriocoOeH camo-
JTIOBaHUH (B COOT- Meroaukoii 00pabOTKH TeoXxuMHde-
. CaMOCTOSTENLHOCTH | CTOATENBHO IIPO-
BETCTBHH C ckoif uHdpopMaLuu B 0a30BBIX JIIEK-
npu o0paboTke Treo- | BoauTh 00paboT-
HaIpaBJIeHHO- TPOHHBIX IIPOIPAMMHBIX KOMILIEK- N
XUMUYECKOH uHGOp- | Ky  reoxumude-
CTBIO (TIpOdH- cax. .
Brnageer Malnud Ha 0a30BBIX | CKOH  uH(pOpMa-
J71eM) IpOrpaMMBbl IlepeioBLIM OTEYECTBEHHBIM U 3apy-
3TEKTPOHHBIX  MpO- | MM HAa COBpe-
GakanaBpuara) OEXKHBIM OIBITOM B OOJACTH IIpOBe-
IPAMMHBIX KOMILTEK- | MEHHBIX npo-
JeHHS TEOXMMHYECKHX HCCIEN0Ba-
. cax IPAMMHBIX KOM-
HUIA.
IIeKcax
—-7- - 3HaHue cymuoctu | O0najaeT IOHH-
1K ~7 - cno [Mopsinok u cymHOCTh KiaccupuKa- i .
COBHOCTE HC- METOJIOB I€OXUMHYE- | MAaHHEM CYIHO-
[ SIIEMEHTOB, METOIB MCCICA0BA~ | vy pecnenoBanmit | et reoxmuue
o 3HaeT HUA MX CBOHCTB, aKTYalLbHOCTb TCO- | | AUy XUMH4e- | CKHX HMCCIenoBa
Hus QyRyaMen- peTHYecKOll ¥ MPAaKTUYECKOH 3HAUH- CKHE S TeMCHTOB i oA
TAJILHBIX pa3/ie- MOCTH TEOXHMUYECKHX HCCIIEN0Ba- XI/IMI/I‘IGCKI/I)I() H
70B (PM3UKH, XU- A
MUH, YKOJIOTHH, 9JICMCHTOB
MH(OPMALHOH- IIpoBonuTk HayuHbie uccinenoBanus | Oco3nanHocth  wuc- | Cmocoben — oco-
« | Ymeer
HBIX TEXHOJIOTUHU B 00JaCTH TCOXUMHHM JUIS BBITIOJNIHE- | MOJIb30BAHUS METO- | 3HAHHO  MPOBO-




JUTSL PELICHUS
MPAaKTUICCKUX
3a7a4 B 0071aCTH
Tre0JIOrHHU

HUA 3aga4d I COJIOTUH, FCO(bH3HKH,
NeTpoJioruu, TUApoOreoJoruu U HH-
)KeHepHOﬁ I'€OJIOruu, TIrcoJIOoruu H

JAOB HAY4YHBIX HCCJIC-
,Z[OBaHI/Iﬁ B obOnactu
réoxXuMuu IJis peuie-

T  HAy4dHbBIC
HACCIENOBAaHUA B
o0lacTd  Treoxu-

Bnaneer

TE€OXUMHUH TOPIOYMX MCKONAEMBIX, | HU TEOJIOTHYECKUX | MUM TIpU pelle-
9KOJIOTHUECKOM Te0JIoruu 3agau HUM TeoJIorude-
CKHX 3a/1a4
I'eonornueckumu Meronamu mnpoBe- | CreneHb Cnocoben camo-
JCHUS] paboT AJIsl PELICHUS TEOXUMH- | CAMOCTOSITEIBHOCTH | CTOSITENBHO IIPO-

YECKUX HAYYHO-HUCCIEN0BATENbCKUX
U npuKIaanbix 3axad. CriocobeH uc-
[OJIb30BaTh 6a30BbIc KOMIIBIOTEPHBIE
OpOrpaMMbl  CTAHIAPTHOTO HaKeTa
Microsoft Word u crermanmsupo-
BAaHHBIE ETPOJIOTHIECKHE IPOrpaM-
MBI

IpU pEUIeHUH Teo-
XUMHUYECKHX HAYYHO-
HCCIIeI0BATEIbCKIX
U TPUKJIAJHBIX 3a/1a4
C  HCIOJIb30BAHUEM
CHEUATN3UPOBaH-
HBIX IPOTPaMM

BOJIMTH HCCIENO-
BaHUg B o0iactu

TEOXHUMHUHU  JUIs
peuieHust  mpu-
KJIaJHBIX ¥ Hayd-
HBIX 337134




MeToauueckue PE€KOMECHIAIINU, ONIPCACIAIOIINE MPOUCAYPbl OHICHUBAHUA

Pe3yJabTaTOB OCBOCHHUA TUCHUIIJIMHBI

OneHovHbIe cpeacrea aAJist HpOMeH(yTOqHOﬁ aTrecralnnumn

Hepequb THIIOBBIX BOIIPOCOB K 3K3aMECHY

1. [IpenMer u 3aga4u TEOXUMUU

2. Hctopuueckue aceKTbl BO3HUKHOBEHHUS TeOXUMUH B Poccun
3. THUIbl XUMUYECKUX CBSI3€M B MUHEpaJIax

4. HNonnsbie 1 aToMHbIe paguychl. M3omopduzm

5. Knaccudukanus snementoB B.M. ['onpammuara
6. Knaccuduxanus snementoB B.W. Bepnaackoro
7. OKHUCAUTETbHO-BOCCTAHOBUTENIBHBIEC YCIOBHUS

8. ['eoxumus 0CaloOYHBIX IPOLECCOB

Q. Buibl reogornyeckux XpoHOMETPOB

10. ATMOQUIBHBIE SJIEMEHTHI

11. T'eoxumuyeckue Gapbepbl

12. T'eoxumusi MarMaTU4ECKUX MPOIECCOB

13. KomtougHas Murpanus JI€MEHTOB

14. VIHTEHCHUBHOCTH BOJHOW MUTPAIIMU JIIEMEHTOB
15. BozaymiHas Murpanus 3J€MEHTOB.

16. T'eoxumusi MeTaMOpP(PUYECKUX MPOLECCOB

17. PacnpoctpaHeHue 31eMeHTOB B 3eMHOM kope. Kiapku
18. Kiacchl BOIHOM MUTpaIUU SJIEMEHTOB

19. JlutodunbHbIE 3JIEMEHTHI

20. MexaHnuyeckasi MUTPaIUs YJIEMEHTOB

21. Ilpomecc dhopmMupoBaHUs IETMATUTOB

22. Murparuu s1eMeHTOB. DaKTOpbl MUTpAITUU

23. Cunepo¢uiabHbIE 3IEMEHTHI



24,
25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40,
41.
42.
43,
44.
45,
46.

XanbKo(PMIbHBIE DIIEMEHTHI

BoaHas Murpanus 3;1eMEHTOB

['eoxumus arMochepsl

[{es109HO-KNUCIOTHBIE YCIOBHUSA

buorennas Murpanus 3J1€MEHTOB

Kitapk xoHuentpauuu. Posb B reoxumMuu
PacnpocTpaHeHHOCTh XUMUYECKHUX 3JIEMEHTOB B 000JI0YKaxX 3eMJIn
[TpuHiumne K1accupuKaM MarMaTUuYeCKUX FOPHBIX MOPO/T
['eoxumus ruapochepsl

['eoxumus 6uocdepsl

TepMmoauHaMUYeCKUii TEOXUMHUUYECKHM Oaphep

Buenrnue dhaktopsl MUrpanuu

['eoxumust MarMaTH4ECKOro Mpouecca

ITocTMarmaT4ecKue npoLEeCcChI

Meramopduueckuit npouecc. [Tonsitue o pauusx meramoppuszma
DK30r€HHbIE MTPOIIECCHI

I'eoxumuueckuii nanamadr

['eoxumMnueckne MeToIbl IIOMCKAa MECTOPOKICHUN
['eoxumuueckre 6apbepsl 30HbI IK30I€HE3a

[IpuMeHeHre TeOXUMUYECKUX METO/IOB B SKOJIOTUU

Kops! BeiBeTprBaHUs. Y CIIOBUSI MUTPALIMH 3JIEMEHTOB
dakTopbl MUTPALIMU FJIEMEHTOB B 30HE TUIIOT€HE3a

['eoxuMHueckas CbeMKa U KapTUPOBAHUE

OueHouHbIe cpeCTBA ISl TEKYLIEH aTTecTAlNU

K TUMOBBIM OLIEHOYHBIM CPEACTBaM ISl TEKYIIECH aTTeCTallid OTHOCSTCS coOe-

cefoBaHue (OIIEHKA BBIMOJIHIETCS MO AByXOamibHOM cucteme (1 — BbimosiHeHo, 0 —

HE BBIHOJ'IHCHO), KOHTPOJIbHBIC pa6OTI>I u TecTthl. X OLICHKA 1J11 BBIHCCCHHS B CH-

ctemy BPC BbInosiHA€TCS MO YeThIpexOaIbHOM cucTeme (3 — OTIIMYHO, 2 — XOPOIIIO,
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1 — ynosnerBoputenbHO, 0 - HE yIOBIETBOPUTENbHO). UTOOBI MOMYyYUTH OLEHKY 3
6anna, He0OX0IMMO OTBETUTH MPaBUIHLHO Ha 10 BompocoBs, 2 6ana — 9 mpaBHIIbHBIX

OTBCTOB, U 1 6amn — 8 IMPpaBHUJIBHBIX OTBCTOB.

TuIoBoI BAPUAHT TeCTA

OtBet
Bomnpoc
1 2 3
cpenHee co- Npe/eNbHO 10- | MOKa3aTelb
epIKaHue IyCTUMOE CO- KOHTpAacTa reo-
1. Yro Takoe kiapk? Aep Y p
XAMHYECKOTO | AEpXKaHHE dJie- | XUMHYECKOTO
SJIEMEHTa B MEHTa B )KUBBIX | Gapbepa

36MHOM KOpe

OpraHmsmMax

2. Yro Takoe u30TOoMnkI?

aTOMBI, UMe-
IOIINE OINHA-
KOBYIO aTOM-

aTOMBI, UIMEIO-

IIYe OUH U TOT
K€ KOJIMYECTBO
aTOMHBIX OpOU-

aTOMBI, HMEIO-
€ OJHO U TO
JKe KOJIMYECTBO

3. Yo Takoe mepuo mojypacnazaa?

HYyIO Macc N POTOHOB
Y Y Taseit P
BpeMs caMo-
BpeMs, 33 KOTO- | OYHIICHHS
HOJIOBHHA .
poe BEIIECTBO OKpyKaromieit

CpoKa JI0 mMoJI-
HOTO pacraja

pacmanaeTes ¢

Cpensl OT To-

S— BEPOSITHOCTHIO CIEACTBUH TEX-
50% HOI€HHOM KaTa-
CTpOdBI
4. Kak Ha3bIBAIOTCS 3JEKTPOHBI, HAXO-
. Maru4ecKMMH | BaJIEHTHBIMU WHEPTHBIMH
nIKecs Ha BHEIIHER 000104yKe?
TeMIleparyp- KYJIOHOBCKHE
TEMIIEPaTypHO-

5. Kakue (I)I/ISI/I‘ICCKI/Ie CHUJIBI SABJIAIOTCA
TJIABHBIMH B 3BOJIIOLIMH 3Be3)1?

HOT'0 pacuiu-
PEeHUA U TCM-

TO pPacIINpEeHUs
U TPaBUTAIMOH-

CHJIBI OTTAJIKHU-
BaHHWA U I'paBU-

HnepaTypHOTO TAI[HOHHOTO
HOTO C)KaTHUs
COKaTHUs cKaTus
6. Kak  HaspiBaeTcsi  MHUHHMMAaJIbHOE
. MOTEHIHATIOM
HANP:DKCHME [ONA, HPA KOTOPOM NpOWC- | MOTEHIMANOM | BEMMTMHOMTO- | (bdpeperia
XOIWT OTPBHIB BHEIIHEro 3JEKTPOHA OT | HOHHU3AIUU JSIPU3AIIH it P
aToma? B
7. KakuMm mo cocraBy SBISETCS SAPO KEJe30-
CHITUKATHBIM OJIUBUHOBBIM
3emim? HUKEJIEBBIM
HNEepBUYHBIH BTOPUYHBII

8. Uro obpasyercst npu (HOpMHPOBAHUH

KOpa BbIBET-

opeo paccesi-

opeo paccesi-

MECTOPOXKICHHS BO BMEIIAOIICH opoae? | pUBaHUS s s
9. Kak Ha3pIBarOTCA 3JIEMEHTHI C 0OJIb-

. MHUHEpAJIOo- MUHEpaIIo- MUHEpaJIOTeH-
IIOH CITOCOOHOCTBI0 K MHHEPaioodpas3o- (boGHBIMIH F— HBIMI
BaHUIO?

00J1acTh H3Me-
obJacTb pe3Ko-
HEHMsI J1aBJie-
N HCKYCCTBECH- ro U3MEHEHUS
10. Yro Takoe TEpMOIMHAMHUYCCKUH Oa- Ny HUS, TeMIlepa-
Hasg MeMOpaHa | yCIOBHH MU-
prep? TYpHI ¥ KOHIICH-
¢unpTpa IpaLuu 3JIEMEH-

TOB

Tpaouu KOMIIO-
HCHTOB
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IlepeyeHb KOHTPOJILHBIX 3aJaHUH
K BbInosiHeHu10 «I1P-2. KonTposbHasi paboTay

Hpel'[OI[aBaTeJ'IB BbIAACT 3aIaHWA 1JI1 BHIIOJIHCHUS KOHTPOJIbHBIX pa60T 110 HMKCCIIC-

JYIOILIEN TEMATUKE.

KonTposnbhast padota Ne 1. Pacuer napameTpoB ceTy IMTOr€OXMMUUYECKON ChEMKH IIPH
ITOVCKaX KOPEHHBIX MECTOPOXKICHUHN 30J10Ta.

3ajaHue: 10 3aJaHHBIM MUHUMAaJbHBIM pa3MepaM PYIHBIX T€l W MpeAroarae-
MOMY a3UMYTYy HMX MPOCTHPAHUSA OMNPENEIUTh XapaKTEPUCTUKH CETU HAOIIOJACHHMA
(nanpaBinenne npoduie, pacCTOSHUE MEXIYy HUMH, PACCTOSIHUE MEXAY TOYKaMU

0TOOpa TUTOXUMHYECKUX TTP0O).

KonTposnbhast padota Ne 2. OnpenesneHue mnpeanoiaraéMbIx pa3MepoB U a3uMyTa Ipo-
CTUpaHUs PYIHBIX TEN M0 pe3ybTaTaM FreOXUMHYECKHX padoT.

3ananue: Ha kapTax, MOJy4eHHBIM B PE3YJbTATE JIUTOTC€OXUMUYECKON CHEMKH,
OTIpEeCTUTh MpeArogaraéMble pyIHble 0OBEKThI, OLEHUTh UX JIMHEHHBIE pa3Mepbl U

a3MMYTBI IPOCTUPAHUS.

KonTposnbhast padota Ne 3. AHanu3 pe3ysbTaToB IPUMEHEHUS T€03JIEKTPOXUMHYECKHX
METOJIOB MPY OOHAPYKEHUH PYIHBIX TEJ TI0/1 HAHOCAMH.

3ananue: [lo BbIIAHHBIM MarepuagaMm TIE03JIEKTPOXMMHUYECKOTO METOJa 4a-
CTUYHOTO u3BjeueHus: MmetajuioB (UMIM) onpenenuTs MOJOKEHUE PYAHOTO Tejia MoJ
IIPUHOCHBIMU HaHOcaMmu. [IpoBecTu cpaBHUTENBHBIN aHaNU3 AaHHBIX MeToga YNM u

PE3YyJIbTATOB JIMTOTCOXMMHUUYECKON ChEeMKHU.
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Tunosasi cxema BbINOJHEHUS] KOHTPOJIbHBIX padoT Ne 1-3

1. BHUMaTEIBHO M3YYUTh BBIIAHHBIN ITPETIOIaBaTesIeM MaTepra (JIUTo-
TCOXUMUYECKHUE U TEOJIOTHUECKIE KapPThl U Pa3pe3bl, TaHHBIC T€0ICKTPOXUMHUIECKO-
ro METOJ1a).

2. BreInenuTh Ha TMTOTC€OXMMHUYECKUX KapTa FTeOXUMHYCCKUE aHOMAJIUN 1

OIIPCACIINTD UX XaPAKTCPHUCTUKMU.

3. CocTaBuTh CXeMy HHTEPIIPETAlUH PE3YyJIbTaTOB JIUTOMCOXUMHUYCCKON
CHEMKHU.
4, ITo BEITAaHHBIM TaOJIUYHBIM JAHHBIM COCTaBUTH rpaduKU JJI METOa

UMM u 1151 AMTOre0OXUMUYECKOTro onpoboBanusi. CrenaTh BRIBOJBI O CPAaBHUTEIHLHOM
3 PEeKTUBHOCTH METOJIOB MIPU HAJTUYMHU HAHOCOB.

5. CocTaBuTh OTYET O BBIIIOJHEHHON padoTe.

IIpuMepHoe coaepxanue 0TYETA O BHINOJHEHHOM padore

1. BBenenue.

2. llens paGoThl.

3. Kparkas urdpopmaius 06 aHAIM3UPYEMbIX TEOXUMUYECKUX U T€0JIOTHYECKUX
MaTrepHuaiax.

4. Pe3zynbTaThl 00pa0OTKHU MPEIOCTABICHHBIX JIUTOTCOXUMUYECKUX KapPT.

5. MHTEpIIpeTaIus JTUTOTCOXUMHUYECKHUX JaHHBIX.

6. Onucanrie pe3yabTaTOB HHTEPIIPETAIIUU JaHHBIX MeTos1a UMM,

/. PacueT mapaMeTpOoB CE€TH JUTOT€OXUMHUUECKON CHEMKH.

8. 3akitoueHue.

9. CiucoK MCITOJIb30BaHHBIX JIMTCPATYPHBIX UCTOYHUKOB.
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[Tpunoxenue 3

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOM ®EJIEPALTAN
®denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEe/IbHOE YUPEXkKIEHUE BbICILIEro 00pa3oBa-
HUS

«/{aabHeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

HA3BAHMUE IKOJIBI (PHUJIUAJIA)

METO/IUYECKHUE YKA3AHUS
no aucuuiuinae «I'eoxumus
Hanpasienue noarorosku 05.03.01 I'eostorust

npoduias «I eogorus»
dopma NOArOTOBKYU OYHAS

BaaguBocTok
2018
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MunuctepcTBo 06pa3zoBanus u Hayku Poccuiickoit denepainuu

JlanpHEeBOCTOUHBIN (e/iepanbHbI YHUBEPCUTET

IMPUKJIATHAS TEOXNMUSA

MeToanueckue yKa3aHus K Ja00paTopHbIM padoTam
o Kypcy «O0masi reoOXuMus» AJs1 CTy/IEHTOB CIeHaJIbHOCTH
«IIpukaagHas reojorus» u HanpasJenusi «I'eosiorust m passeaka
MO0JIE3HBIX HCKOMAEMBbIX))

BixamuBocTok
N3parenbckuii 7oM JanbHEBOCTOYHOTO

dbeneparbHOr0 YHUBEPCUTETA
2012
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NMPEOUCINOBUE

Kypc nabopatopHbix paboT paccuuTaH Ha 64 yaca ayJUTOPHBIX 3a-
HATHI W MpeJHa3Ha4YCH ISl IPUMECHEHHS M COBEPIICHCTBOBAHUS 3HAHUM,
MOTYYCHHBIX CTYJEHTaMH B PE3yJbTaTe JEKIIMOHHOTO Kypca, a TaKkKe IS
MOTYYCHHUSI MU TTPAKTHYCCKUX HABBIKOB 00PaOOTKH T€OXUMHUYCCKUX JaH-
HBIX ¥ X HHTEPIIPETAIIHH.

CoBpemMeHHasi TeOXUMHUsI HACTOJIbKO MHOTOOOpa3Ha, 4YTO B JIAHHOM
Kypce Mbl MOXKE€M ITO3HAKOMHTH CTYJICHTa TOJIHKO C OCHOBHBIMH HAIIPaB-
JICHUAMH reoxuMun. K coskaneHuro, He OXBaueHHBIMH HaIlle METOIuYe-
CKOM pa3pabOTKH OCTAIOTCS BOMPOCH TAKMX OYEHb BaXKHBIX HAIIPABIICHUH,
KaK paJuoTeHHAas W HM30TOIHAs TCOXMMHS: TepBas BechbMa Ba)KHA IS
omnpeeeHuss a0COII0THOIO BO3pacTa MarMaTM4YeCKUX TOPHBIX MOPOJ, a
BTOpass — JUISl TEHETUYECKHX, METPOJOTHYECKHX, IUATHOCTHYECKUX U
KJIaCCU(UKAIIMOHHBIX MOCTpoeHUil. KpoMe Toro, B HaCTOSIIIMX YKa3aHUAX
MBI TOJIBKO MPHOJM3HINCh K TEM I'€OXMMHYECKUM 3ajJadaM, KOTOPhIE MO-
I'yT pelaTbes ¢ MOMOINBIO MporpaMmMbl «Statistica», octaBuB ux JiIs pac-
CMOTpPEHUSI B CIIECIIUATU3UPOBAHHBIX KypCaX MaTeMAaTUUYE€CKON CTaTUCTUKH.

B cBsi3u ¢ BO3pOCIIMM ypOBHEM KOMIBIOTEPHON T'PaMOTHOCTH CTY-
JICHTOB HaMU IJIAHUPYETCS MOCTEIICHHOS YMEHBIICHNE KOJIUYECTBA ayau-
TOPHBIX YaCOB JIJI BBIMOJHEHUS JTa0OPaTOPHBIX PadOT, KOTOPHIC MPEIY-
CMOTpPEHBI B HACTOSIIMX METOAMYECKUX YyKazaHUsiX. B pesyinbTaTe 0CBO-
OOJIMBIIIECS Yachl TIO3BOJIAT CO BPEMEHEM BKIIFOUMTH B HACTOSIIUN KypC
7a00paTOPHBIX padOT U pelIeHue MPaKTUIECKUX 3a7a4 M0 paJUOreHHON U
W30TOITHOU T€OXUMHUHM.

BombIIMHCTBO MPEITOKEHHBIX 3aJaHU OCHOBAHBI HA MPAKTHICCKUX
nmpuMepax, ¢ KOTOPhIMU HEOTHOKPATHO MPUIILJIOCH CTATKUBATHCS aBTOPY U
€ro KOJUIEraMm B T'€OJIOTMYECKOW IMPaKTUKE. B CBA3M ¢ 3TUM MHOTHE 3aja-
Y1, 0OCOOEHHO T€, B KOTOPBIX PACCMOTPEHA MUIPAIUs JIEMEHTOB, COCTAB-
JIEHBI TaKUM 00pa3oM, YTOOBI METOJIMKA UX PEIICHUSI MOTJIa ObITh UCITOIb-
30BaHa KaK B KJIACCHYECKOM, TAK U B DKOJIOTMYECKOI I'€0JIOTHU.



NABOPATOPHAA PABOTA Ne 1

Pacuer CYMMbIl OKCMAOB LWeJIO4YHbIX MeTarnsnoB
Ha oTAeJibHbleé KOMMOHEeHTbI U NOCTPOEeHne Fpa(*WIKOB

Heab. Hayuuthcsa o6pabatsiBaTh pe3ynbTaThl XUMUUECKUX aHATU30B
B TEX CJIy4asiX, KOTJa B pACHOPS)KEHUU UCCIIEA0BATEIS] UMEETCS JIMIIb Ya-
CTUYHasi UHPOpMaIUs IO COAEPKAHUIO TEX WJIM UHBIX KOMIIOHEHTOB, BXO-
IAIINX B TAHHYIO CUCTEMY.

Kparkas xapakrepuctuka. [Ipu uccinenoBannu ocooeHHOCTEH pac-
MpeJieJICHUs] JIEMEHTOB B KaKUX-JIMOO CHUCTEMax 4acTO HEOOXOIUMO IMPO-
BECTU TOCTPOCHHE TpadUKOB, aHAJIOTUYHBIX MPUBEICHHOMY Ha puc. 1.
JIOBOJIBHO 4acTO Mepej UcClieoBaTesieM, MOJIYYUBIIUM U3 J1a00paTopuu
CBEJCHHUS O PE3YyJIbTATaX BBIMOJHECHUS CUJIMKATHOTO aHaJIu3a TOPHBIX MO-
PO MJIM XMMHUYECKOTO COCTaBa KaKuX-I10O BOJI, BOSHHKAET 3a/laya OIpe-
JIETICHUSI KOHLIEHTPALMKU OMPEICICHHOTO KOMIIOHEHTA.

Puc. 1. JJuacpamma CaO — Na,O — MgO cocmasos copruvix nopoo ynxanos
Kyopssuvuii (1), Ilpomescymounsiii (2) u Cuacmaussiii (3)
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BapuanTsl 3aganuii

XHMHYECKHI COCTAB,

Ne 06p. % macchl
MgO | CaO |(Na,O+K;0)
Bapuanr 1
1 3,54 | 4,68 14,55
2 5,77 | 6,55 11,03
3 456 | 4,78 9,66
4 3,88 | 516 14,32
) 0,21 | 5,48 9,16
6 3,34 | 3,66 5,63
7 0,91 | 0,89 4,81
8 1,88 | 8,08 5,45
9 4,62 | 5,66 2,85
10 1,20 | 0,88 3,66
Bapuanr 2
1 4,10 | 5,00 28,96
2 6,37 | 3,81 10,72
3 3,17 | 5,70 10,57
4 0,21 | 4,86 12,05
5 0,21 | 5,48 9,16
6 3,34 | 3,30 5,63
7 091 | 0,21 4,81
8 1,88 | 8,08 3,86
9 4,62 | 5,66 2,85
10 1,01 0,6 4,18
Bapuanr 3
5,00 1,88 21,97
4,21 1,01 12,05
4,86 | 6,37 12,05
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Tabnua 1

XMMHYECKHH COCTAB,

Ne 06p. % Macchl
MgO | CaO |(Na,0+K,0)
Bapuant S
1 0,45 8,96 9,84
2 5,16 4,28 9,96
3 3,70 5,25 17,74
4 0,45 1,98 18,92
5 0,03 0,03 6,13
6 1,18 1,18 6,31
7 0,15 0,25 5,93
8 5,20 8,98 0,45
9 1,01 6,12 2,16
10 2,99 4,21 3,70
Bapuanr 6
1 5,63 3,30 25,63
2 4,81 0,21 14,81
3 9,16 5,48 19,16
4 11,96 | 0,45 18,96
5 3,86 5,16 7,86
6 12,05 | 3,70 7,05
7 10,72 | 3,81 8,72
8 10,57 | 5,70 4,57
9 6,85 5,66 3,85
10 8,18 0,6 2,18
Bapuanr 7
3,09 4,52 12,39
2,13 2,51 11,76
5,25 5,05 18,10




XUMHYECKHI COCTAaB,

Ne 06p. % macchl
MgO | CaO |(Na,O+K,0)
4 3,81 3,17 10,72
3) 3,09 4,52 5,69
6 2,13 2,51 4,23
7 5,25 5,05 4,22
8 3,81 1,07 2,47
9 8,08 0,21 3,86
10 6,12 5,20 3,86
Bapuanr 4
1 2,85 1,57 12,39
2 1,17 7,84 11,76
3 2,01 6,59 8,10
4 11,35 | 14,05 9,89
3) 0,27 | 13,26 4,99
6 0,42 0,79 3,65
7 1,05 | 14,87 2,70
8 1,64 1,18 1,95
9 2,10 0,43 1,00
10 6,20 2,23 2,79
Bapuant 9
1 3,09 6,89 8,45
2 2,09 3,56 7,56
3 3,11 5,25 8,02
4 3,56 3,88 9,93
3) 1,98 | 4,59 8,92
6 1,01 5,12 5,16
7 0,03 2,64 5,13
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XHUMHYECKHI COCTAB,

Ne 06p. % Mmacchbl
MgO | CaO ((Na,O+K;0)
4 3,81 1,07 9,89
5 5,00 1,88 4,99
6 8,08 | 0,21 6,65
7 486 | 6,37 6,70
8 3,81 3,17 1,95
9 6,12 5,20 3,00
10 4,21 1,01 2,79
Bapuant 8
1 0,42 0,79 11,76
2 1,17 7,84 9,10
3 2,01 6,59 10,89
4 1,35 | 4,05 10,29
5 2,27 | 13,26 8,99
6 2,01 6,59 7,65
7 1,05 | 14,87 6,39
8 1,64 1,18 4,76
9 2,10 | 0,43 5,10
10 11,35 | 14,05 3,79
Bapuanr 13
1 046 | 7,12 9,84
2 3,25 | 4,28 9,96
3 3,70 | 4,32 12,22
4 1,33 1,98 13,92
S) 0,25 | 0,45 5,54
6 2,23 | 3,32 7,01
7 0,15 | 0,36 6,32




XUMHYECKHI COCTAaB,

Ne o6p. % macchl
MgO | CaO |(Na,O+K,0)
8 1,18 5,65 6,31
9 2,20 8,98 2,65
10 1,98 4,21 3,70
Bapuanr 10
1 3,54 4,68 14,55
2 5,77 6,55 11,03
3 4,56 4,78 9,66
4 3,88 5,16 14,32
5 0,21 5,48 9,16
6 3,34 3,66 5,63
7 0,91 0,89 4,81
8 1,88 8,08 5,45
9 4,62 5,66 2,85
10 1,20 0,88 3,66
Bapuanr 11
1 5,08 1,89 21,97
2 521 1,01 11,05
3 4,96 6,37 10,05
4 4,81 3,17 10,59
3) 4,09 4,52 4,39
6 1,13 2,51 6,64
7 3,25 5,05 5,45
8 2,81 1,07 3,59
9 7,08 0,21 4,91
10 5,12 5,20 2,43
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XHUMHYECKHI COCTAB,

Ne 06p. % Mmacchbl
MgO | CaO ((Na,O+K;0)
8 6,32 5,85 0,45
9 2,33 | 5,98 2,88
10 355 | 421 4,56
Bapuant 14
1 6,63 | 4,30 12,5
2 4,91 1,21 14,81
3 8,16 | 6,49 11,16
4 8,96 | 2,45 8,96
5 2,86 | 5,16 7,86
6 2,05 | 4,78 8,05
7 9,72 2,81 8,72
8 9,57 5,70 4,57
9 7,85 | 6,66 4,85
10 3,18 2,6 4,18
Bapuanr 15
1 5,09 | 4,59 13,39
2 4,13 | 6,51 10,76
3 4,25 | 6,05 11,10
4 3,81 | 4,07 8,89
5 6,00 | 3,88 5,99
6 6,08 | 2,21 4,65
7 7,86 | 3,37 4,56
8 3,31 3,55 1,55
9 6,19 | 5,56 3,45
10 5,65 1,01 2,79




XMMHYECKHH COCTAB,
Ne 06p. % maccnl
MgO | CaO |(Na,O+K;0)

Bapuanr 12
1 5,45 5,26 6,39
2 3,25 9,45 5,76
3 4,66 6,54 3,10
4 9,65 11,4 5,89
) 5,28 | 10,36 2,99
6 3,45 3,73 1,65
7 1,06 | 10,82 0,80
8 1,68 5,19 1,95
9 2,14 2,45 1,00
10 6,25 2,24 2,79

Ilpumeuanue. B xaxioM BapuaHTe 3aJaHUsl MPOOBI XapaKTEPU3YIOT OIpee-
JICHHYIO BYJIKAHUYECKYIO MOCTpoKy: No 1-4 — Bynkan KynpsiBeiit, 5S—7 — BynkaH
[IpomexxyTounsiii, 8—10 — Bynkan C4acTIUBBIN.

3agaHue

1. OnpenenuTte KOHIICHTPAIIUIO OKCHUIOB HATPUS M KIS B TOPHBIX
Mopo/Iax, UCIONB3Ys JaHHBIE CBOero BapuanTa (Tabdm. 1).

2. Tloctpoiite rpaduky 3aBUCUMOCTU COJIEPKAHUS OKCHIOB KaJlusi 1
Hatpus or CaO u MgO.

3. [locTpoiiTe TUTIOBYIO TpeyronbpHyto auarpammy: CaO — Na,O —
MgO.

4. CpenaiiTe 3aKjiIi0YeHHE O THUIIE TOPHBIX MOPOJ, O COOTHOLICHUU
IIEJTIOYHBIX METAJIJIOB M MOATOTOBLTE OTUET O BBHIIOJTHEHHUH J1A00PATOPHOMH
paboOTHI.

Metoauka BbINOJTHEHUsl. 3aJaHUE BBINOIHIETCS B Iporpammax
Microsoft Excel u Microsoft Word. B miepBo#i BBITIONHSIOTCS pPacyUeTHhl,
a BO BTOPOM TOTOBHUTCS OTYET MO JiabopaTopHOW pabote. BrinonHeHue
JAHHOW PabOThI paCCYMTAHO Ha 6 YaCOB.

1. B nmporpamme Microsoft Excel HaOpath pe3ynbraThl aHATUTHYC-
CKHX HCCIeA0BaHui (Tadm. 2).
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HNcxoanblie JaHHBbIE 1JIS ONPeAeIeHUS 3HAUYCHU I
koHueHTpanuii Na,O

Tabmnura 2

B C D E F G
XMMHYECKHH COCTAB, PacyerHble 3HAYEHNS,
Ne % Macchl % Macchl
oop.
MgO| CaO | (Na,0+K,0) Na,O K,O
y-1| 12 41 12 4,44 7,56
6| y-2 7 35 85 31,45 53,55

2. I/ICHOJ'H)BYH W3BECTHBIC 3HAYCHHUS AaTOMHOM MacCChI KaHI/IHl 41
HanI/ISIZ, COCTaBHUM NHPOIIOPIHHUOHAIIBHOC COOTHOIMICHHUEC U 110 HEMY OIIPCIC-
JIUM UX COACPIKAHUC. Ecnu B 3alaHUAX 6Y,Z[YT JaHbl COACPKAHUA OKCHUIAO0B
B IIPpOOCHTAX MAaACCHhI, H606XOI[I/IMO I[P BBIYHUCIICHUAX YYCCTb ATOMHYIO

Maccy KUCIIopoa, koTopasi coctapisieT 15,9994,
Atomuoe konmdectBo (Na,0+K,0) —  Conepxanne (Na,O+K,0), % macchl

Atomuoe xonmdectBo Na,O —  Xyeo

_ Na,0(Na,0+K,0)
NeO (Na,0+K,0)

3. B cooTBeTcTBHU ¢ 3TOM opMysioit B stueiiky F5 3amuiem cnemyro-
I11e€ BBIPAKEHUE!

= (Atomuoe kosmaecTBo Na,O)*ES/ATomuoe komaecTBo (Na,O+K,0).

AHaJIOTHYHBIM 00pa3oM B suelike G5 BBenem Gopmyiy Al pacuera
kanus. Bergenum saetiku ES u G5, ckonmupyem, BBeas ux B Oydep oOmeHa,
M 3aTeM BCTaBUM B no3unuu E6, G6; E7, G7 u T. A. 114 BcEX UMEIOIINXCS
pe3ysbTaToB. Pe3ynbpTarhl pacuera mepeHeceM B OTYET IO JIabopaTOpHOM
paboTe, moaroTarMBacMbIii HaMu B miporpamme Microsoft Word B Buge
TaOJIUIIBI:

"Kamuit (Kalium), K. Xumuuecknii anement | rp. mepuonuueckoit cucrems! J[.J. MenneneeBa. ATomuslii Homep 19,
atomHast Macca 39,0983. Illenounoii MeTamt cepeOpUcTo-0eNoro IBeTa, MTKHHM, JICTKOIUIABKHIA, TIOTHOCTE 0,862 /e,
tomas = 63,55 °C. beicTpo okucisieTcst Ha BO3yXe, C BOAOH pearupyeT co B3pbiBoM. [1o pacnpocTpaHeHHOCTH B 3eMHON
KOpe 3aHHUMaeT 7-€ MecCTO.

ZHanI/Iﬁ (Natrium), Na. Xumuueckuii anemenr | rp. nepuogudeckoit cucrems J.11. MenaeneeBa. AToMHbIi Homep 11,
aTtoMHas Macca 22,98977. lllenounoit MeTamn cepeOpucTo-0emoro 1BeTa, MArKui, Jerkuii (rioTHocTh 0,968 F/CMS),
JICTKOTUTABKHH (0, = 97,83 °C). Ha Bo3ayxe ObICTPO OKHUCIIICTCS. B3anMOAEHCTBHE ¢ BOIOW MOYKET COMPOBOKIAATHCS
B3PBIBOM. 3aHUMAET 6-€ MECTO IO PACIIPOCTPAHEHHOCTH B 36MHOM KOpE.
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Tabnuua 3
Coaep:kanue HEKOTOPbBIX 3J1eMeHTOB (% macchbl)

XHMHYECKHI COCTAaB, PacuerHble 3HAYEHHUA,
N npo- % Macchbl % Macchbl
OBI
MgO CaO (Na20+K20) Na,O K,O
K-1 12 41 12 4,44 7,56
K-2 7 35 85 31,45 53,55

4. Ucnons3ys onuuto «Mactep nuarpaMm», BBIJIEITUM JIEBOM KHOI-
KOU MBI HEOOXOAUMBIE CTOJIONBI CO 3HAYCHUSIMU OKCHJIOB HATPUSI U Ka-
s (IpH 3TOM HeoOXoauMo yaepxkuBath kinauiry Ctrl) u moctpoum «ro-
YEYHBIN» TpaduK 3aBUCUMOCTHU UX coneprkanuii u rpadpuku: MgO — Na,O,
MgO - K,0, MgO - CaO, CaO — Na,0, CaO — K,0 (puc. 2).

BrinosHum noanucu HOMEpoB (PUTypaTUBHBIX Touek. Ha mose rpa-
dbuka Ha (PUTypaTUBHOM TOYKE IIECTKHEM IpaBOM KHOMKOW Mbliu. [lo-
ABUTCS MKOHKA. Bpioepem onuuio «Popmar psAIOB JaHHBIX», B HEU —
«Ilonnucu AaHHBIX» U MOCTABUM TajlOuKH B «3HaueHHs X U Y». 3aTeM 10
MCXOJIHOM TaOIMIEe ONpenesiuM, Kakol nmpoOe MpUHAIJIeKaT TaHHbIC 3Ha-
yeHus 3Toll (urypatuBHoM Touku. [llenkHemM Ha HUGPOBOM 3HAYCHUU
paBoOi KHOMKOW MBIIIN U 3aIlMIlIeM BMECTO ITU(POBHIX 3HAUCHUN HOMEpa
npo06, Hanpumep K-1, K-2, K-3, K-4, cootBercTBytomue Bynkany Kyuaps-
Bomy; I1-5, ... [I-7 — Bynkany IIpomexyrounomy; C-8, ....C-10 — Byn-
kany CuactiuBomy. B mporpamme CorelDRAW (umu mro6oit npyroii rpa-
buueckolt mporpamme) oOBeeM oISl PUTYPATUBHBIX TOYEK OJHOTO U TO-
o JK€ BYJIKAHA COOTBETCTBYIOIIMMH YCIIOBHBIMU 0003HAUYCHUSIMH.

N3 nporpammer CorelDRAW skcnioptupyem rpaduk ¢ paciimpeHu-
€M JPJ ¥ BCTaBUM €ro Kak PUCYHOK B OTYET.

UYepes Oydep oOMeHa mepeHeceM IMOIydYeHHbIE Pe3yJIbTaThl B OTYET
o JtabopaTtopHoOi padoTe.

5. Tlpomomxkum paboty c¢ Taba. 1 B mporpamme Microsoft Excel,
Buecem B sueiiku H4, 14, J4 3aromoBku crondmo: MgO, CaO u Na,O.
JIJisi mOCTpOeHMsT TpEeyrojabHUKa COCTaBa HY>KHO TMPOBECTH MOATOTOBU-
TEIbHYI0 paboOTy: CyMMHUPOBATh pe3yJibTaThl U npuBectd ux k 100 %,
MOMHSI O TOM, YTO B Ka)XJIOM yTJIy TPEYTrOJbHOU JUarpaMMbl COJICPIKAHUE
kommoHeHTa paBHo 100 %. [{ns storo B siuetiky HS 3anummem popmyiy:

=C5-100/(C5+D5+F5).
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B I5:

=D5100/(C5+D5+F5).
B J5:

=F5¢100/(C5+D5+F5).

CkomnupyeM uX U NEPEHECEM I BCEX PE3yIbTaTOB aHAINU30B. MBI
MOJYYHM 3HAUYEHHs JJIsi MOCTPOCHUS TPEYroJdbHHKAa COCTaBOB (puc. 1)
TOPHBIX NOPOJI WJIM OCHOBHBIX KOMIIOHEHTOB PACTBOPOB.

g C-10
10 :‘C'S . \"‘
i 0
s . 8.€9
S
6 A
5. (e one/
Q4 @ 1-6
O ryes —
ML &\
o P K=
0 1 2 3 4 5 6

MgO, % macchl

Puc. 2. 3asucumocmo codepoicanuii okcuoos Kaavyus u MacHus

6. Ilpu HaMUMKM B TIPOTPAaMMHOM OOECTICYEHUM TAKOM MPOTrpamMMBl,
kak Statistica, mocTtpoeHne TpeyrosbHHKa PEKOMEHIYETCS BBIMOJIHUTH C
MIOMOIIIBIO HEE.

OtkpeiBaeM mporpammy Statistica. B otkpsiBmemcs: moamenro Data:
Spreadsheet (uau B cpa3y ke OTKpBIBIICHCS Tabnuie) B sueiiku Varl,
Var2 u Var3 BHOCMM HaMEHOBaHWE HAIllMX MEPEMEHHBIX (OKCHUJIOB WU
AJIEMEHTOB), UCTIONB3Ys oniuio Name. 3aTemM BHOCUM B TaOIUIly PE3yib-
TaThl 3HAUCHUN TEPEMEHHBIX B COOTBETCTBUU C MOJTYUYCHHBIM BapUAHTOM.
[Tocne aToro st MOCTPOEHUS TPEYTrOJIbHHUKA COCTABOB BHIOEPEM OIIIUIO
Graphs, a B Heil mocnenoBareabHo BeIOepeM: 3D XYZ Graphs; Ternary
Plots; 2D Scatterplot; Variable. B mocneaneit onmuu oTMETHM T€ Tiepe-
MEHHBIE, KOTOpble OyAyT y4acTBOBAaTh B MOCTPOCHUM TPEYTrOJbHHUKA CO-
CTaBOB, U JaJUM KOMaHIy Ha MOCTPOCHUE TPEYTrOJIbHUKA.

C 1enblo BBINOJHEHMS aHANIM3a TPEYTOJIbHUKA COCTABOB (COMOCTAaBIIE-
HUS TIOPOJ] PA3IMYHBIX BYJKAHUYECKUX MOCTPOEK) HEOOXOAMMO Ha MoJie
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TPEYroJIbHUKA BHIHECTH HOMepa (PUTypaTUBHBIX TOYEK. JlJist 3TOro mojase-
JeM Kypcop K 000 (GUrypaTuBHON TOUYKe Ha rpaduKe W IIECTKHEM Ha
HEW MpaBOW KHOMKOUW MbIIK. B MosBUBIIIEMCSI MEHIO BBIOEPEM MOJAMEHIO
Graph Properties, 3arem moamenio Plot u B Hem Point Labels. OtmeTum
ramoukamu okHa Display point labels u Text labels. B tabnuue BmMecTo
HanmeHoBanuii Case 1, Case 2 u T.J1. COOTBETCTBEHHO HAMHIIIEM HOMEpa
¢uryparusubix Touek K1, K2, K3, K4 (mopoast Bynkana Kynpsssiii); 15,
16, 117 (nopoxas! Bynkana [Ipomexytounsiid); C8, C9. C10 (mopozas! ByJi-
kaHa CYacTIUBBIN).

7. Ilpu otcyTcTBUM nporpammbl Statistica moctpoeHue TpeyroyibHUKA
PEKOMEHIYETCS BBIMOJHUTH CIEAYIOMMM o0pa3zoM. M3 MeToauuecKux
yKa3aHuil nepeHeceM B Oydep mamsaTu TpeyroibHUK COCTaBa. 3aTe€M OT-
kpoem nporpammy CorelDRAW wu BbiHECEM TpPEyroibHHK Ha IEPBBIM
cioii. B onmuu «HCTpyMeHThI» BeiOEepeM «/lucnieTuep 00bekTOB». B Hem
IIEJIKHEM Ha KJIABUIIY, PACHOJIOKCHHYIO HAmpoTUB 3arojioBka «Cioii»
(moMedeHa TPEYTrOJbHUKOM). B OTKpBIBIIIEMCSI MEHIO BBIOEPEM IMO3UITUIO
«Co3aaTh cioil» 1 MOANUILIEM €ro Ha3BaHUE, HanpuMep, « TpeyroabHUK.
B sToM cioe HeoO6XonuMO MO KOHTYpPY HapHcCOBaTh TPEYTOJIbHUK U, WC-
MOJIb3YSI HAMPABJISIONIUE JIMHUU (MX HEOOXOIUMO Pa3MECTUTh Mapasijieiib-
HO CTOPOHAM TPEYroJIbHUKA), OTMETUTh HEOOXOUMBIE COJNECPIKAHUS KOM-
MIOHEHTOB, PACCUMTAHHbBIEC PAHEE.

YtoObl BeIMOJHUTE oANUCh «Na,O» HeoO0X0oauMo BBIOpATh OMIIUIO
«A», koTopas obecrnieunt Hanucanue mpudra. Hamucar «Na» mMbl cTayku-
BaeMcs C MpoOIeMol HanucaHusa UUQPpPbI B MOACTPOUHOM pexkume. s ee
penieHnus Heo0X0IUMO O0paTUThCsl K oniusiM « Tekct» — «DopmaTupoBa-
HUE CUMBOJIOB» — « P dexThl cuMBoJIOBY» — «llosiokeHue» u BeIOpaTh pe-
xuM «Iloactpounslity. [loctaBuB nudpy «2» BepHEM HaMKMCaHUE TEKCTa K
pexumy «Het» B onuu «IlonoxxeHue» v MPOAOTKUM HATUCAHUE CUMBO-
na kuciopoaa «Oy.

B Mecte mepecedeHHs IBYX HAIpPaBISIONIUX BBIHECEM YCIOBHBIM
3HaKOM (PUTYpPATHUBHYIO TOUKY MpoObl. OOBeaeM moJig (PUrypaTuBHbBIX TO-
YeK MOpOoJ] KKJA0T0 ByJIKaHa U IOMECTUM UX B YCIIOBHbIE 0003HAUYEHUS.

[TonyuuBIIMiicS pUCYHOK 4depe3 Oydep oOMeHa mepeHeceM B OTYET
IO BBITIOJTHEHUIO 3a1aHUS.

BoiBoabl. [10Ar0TOBUTE 3aKII0YCHUE O THIIE ITOPOJ (BBICOKOIICIOY-
HbIE, YMEPCHHO-IIEIOYHbIC, HOPMAJIbHBIC), COOTHOIIICHHH IEI0YHBIX ME-
TaJJIOB (CYIIECTBEHHO KaJIU€BbIC WJIM HATPUEBBIC), JaTh XapaKTEPUCTHUKY
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MOPOJT IO MPUHAJIEKHOCTHA K OINPEACICHHON BYJKAHUYECKOU MOCTPOMKE
(TTpu 3TOM OTIPENICIUTD OIS PA3BUTHS (DUTYPATUBHBIX TOYEK), HAIKCATH U
3alUTUTh OTYET C Pe3yJibTaTaMU BBIMIOJIHEHUS J1abopaTopHOU padoThl No 1
0 CICAYIOUIEN CXEME:

1. Tutyn (IpUIIOKEHUE).

2. Ilenb, KpaTKasi XapaKTEPUCTHUKA.

3. 3aganue.

4. KpaTkoe onucaHie METOJAMKH BBIOJHEHUS Ja00paTOpHOI pabOTHI.

5. Pe3ynbTaThl BhIOJNIHEHUS pa0OThl. M3naratorcst co cchblIkaMu Ha
MPUBEJICHHBIC TAOIHUIIBI U PUCYHKH, UMEIOIIHNE CKBO3HYIO HYMEPAIIHIO.

6. BeIBOIEL.

Bonpochkl Ansa caMmonoarotToBKU
1. JlaiiTe XapakTepucTUKy (HPU3UUECKUX CBOMCTB Kajaus U HATPHUSL.
2. YTO 1OJI0KEHO B OCHOBY INOCTPOCHUA TPCYTI'OJIbHHUKA COCTaBOB?

3. Kakum 00pa3oM HaxoAUTCsl 3HAYEHUE COAEPKAHUIN OKCHUJIa HATpHs,
€CJIM U3BECTHA TOJIbKO CyMMa OKCHJIOB IIEJIOYHBIX METAJLIIOB?
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NABOPATOPHAA PABOTA Ne 2

OnpepeneHune Knapka KOHUeHTpauuu
M nocTpoeHue rpacukoB pacnpeneneHns 3N1eMeHTOB

Heab. HayuuThcs cTpOUTh U MHTEPIPETUPOBATH TpapuUKH pacrpee-
JICHUS 3JIEMEHTOB M OMPEJIEIIATh UX KIAPKU KOHICHTPAIUH.

Kpartkasa xapakrepucruka. CpegHee COJEpKaHUE IJIIEMEHTA B 3€M-
HOW KOpP€ HA3bIBAETCS KJIAPKOM 3TOro sneMeHTa. Kirapk aneMenra sBisier-
Csl OCHOBHOM I'€OXHUMHUYECKOW KOHCTAHTOM, C KOTOPOW CPaBHUBAIOTCS pac-
MpeJesIeHUs] ATOTO dJEMEHTa B JIFDOOM CHUCTEeME: 3eMHOM KOpe, TUIaxX I0-
pon, mouBe, ruapocdepe u atmocdepe. Y pa3HbIX 3JIEMEHTOB OHH Pa3iiu-
YarTCsl BO MHOTO pa3 [1].

Haubonee ymnoOHO oTpaxkaTh COJEpkKaHUE KAKOro-JIMOO 3JIEMEHTA
kiapkoM konueHtpamnuu (KK), koToperit npeacrabiseT co00il OTHOIICHUE
coaepxxkanusa anementa (C) B maHHOUW mopoje (Wiau Kakou-mubo Apyroi
cucteme) Kk ero kiapky (K) — conepxanuto B 3eMHOM Kope:

KK = C/K.

BenuunHa, oOpaTHas KjIapKy KOHIIEHTpPAIMH, Ha3bIBACTCS KJIApPKOM
paccesHus:
KP = K/C.

[Tockonbky K u C He MOTYyT paBHATHCS HYIIO (B CUITy 3akoHa Bep-
Hajckoro — Kimapka) KK u KP Tak e Bcerma oTjiuuHbI OT HYJIS.

3ananme. Onpenenure KJIapK KOHUEHTPALUUHU U TOCTPOUTE rpaduKu
pacrnpeAesneHusl 3JEMEHTOB Ha mpuMmepe Tpex obOpasnoB Huxne-Amypce-
KOI'0 pErMOHa.

MeToauka BbINOJHeHUsl. 3aJaHUE BBIMIOIHSAETCA B Mporpammax
Microsoft Excel u Microsoft Word. B mepBoii BBINOTHAIOTCS PacyeThl,
a BO BTOPOW TOTOBUTCS OTYET MO JabopaTopHOUl paboTe. BrinonaHeHue
JaHHOM paOOThl pacCCUUTAHO Ha § YACOB.

1. B mporpamme Microsoft Excel Habepute pe3ynbTaThl aHAIUTHYE-
CKHUX UCCIIeIoBaHUM (Tab1. 4), UCTIOIB3YsI JaHHBIE COOTBETCTBYIOIIETO Ba-
puanTa (Tabm. 5).
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Taobnuna 4
ConepxaHue neTporeHHbIX KOMIMOHEHTOB (% Macchbl)
U MHUKPO3JieMeHTOB (1/T) B mopoaax HuskHe-AMypCKOro permoHa

B C D E F G H | J K L | M| N O P Q R

Ne o6p. | SiO; | TiO, |Al,O3 | Na,O [K;O| Au | Ag | Cr | B V | Ni |[Co|Sn | Pb | Zn | Cu

3y-1 [56,25| 0,4 1352|122 (099(005| 1 |40 | 1 | 27 |13 |20 | 1 5 [ 20 | 70

3y-2 | 585 | 03 | 125|153 (086(008] 5 | 90 | 2 | 56 | 14 | 24 | 1 8 | 44 | 65

3y-33 | 63,2 0,12 | 114 | 1,67 |1,23|0,009] 0,4 |120| 3 | 78 | 15 | 23 | 1 7 | 67 | 40




2. JI5s TOro 4TOOBI MOCTPOUTH TUCTOIPAMMY pacIpeaeIeHUs] OCHOB-
HBIX TETPOTEHHBIX 2JIEMEHTOB, BBIJCIMM B TaOJWIle HEOOXOJMMBIC DJIe-
MeHThI (Hampumep, ¢ C4 o C7 U T.1.) U UX 3HAYEHUS], IPEIBAPUTEITHLHO
HakaB kiaBumy Ctrl (u mpomoiokas ee yaepkuBaTh), OTMETUM BCE HEOO-
XOJIUMBIC 3JIeMEeHTHI. Beioepem ommuio «Mactep auarpamMmy» U MOCTPOUM
TUCTOTPaMMYy, XapaKTePU3YIOIIYIO paclpeeieHUe NEeTPOTCHHBIX JIEMEH-
toB (puc. 3). Uepes Oydep obmena mepeHocum ee B Microsoft Word —
B MOJrOTaBIMBaeMbId OTUET MO jabopaTopHoil padote. IIpu aToM *xena-
TEJILHO BHECTH IOJIYYEHHBIH TpapuK B CHEIUATBLHYIO PaMKYy, MOATOTOB-
JICHHYIO ¢ TIOMOIIBIO OonIuu «Jl00aBUTh paMKy», U B HEH K€ Y HIKHETO
Kpasi paMKH TIPUBECTU MOJMKUCH K PUCYHKY. 31€Ch K€ IaTh XapaKTEPUCTH-
Ky pacrpeielieHus] OCHOBHBIX TETPOTEHHBIX JJIEMEHTOB B HMCCIIEIYEMbIX
MOpoIaxX U MPUBECTH €€ B OTUETE.

3. YcraHoBUTE NPUHAIICKHOCTh TOPHBIX IMOPOJ K OINPEACIICHHOM
IpyIe MarMaTHUYE€CKUX TOPHBIX MOPOJ. DTO HEOOXOIUMO JUIsl TOTO, YTO-
OBl B TIOCJIEAYIOIIEM HMCIOJIb30BaTh Kiapk siemenTta mo A.Il. Bunorpano-
BY, KOTOPBIN pa3audeH ISl KaXI0W TPyIIbI TOPHBIX TTOPOI.

OS2
m T2
OARO3
ONa20
mEK20

B ¥ & £ 2 3

ConepHaHMe, % MAcchl

1 2 3
NpoGa M=

Puc. 3. I'ucmoepamma pacnpedenenus nempo2eHHbiX 21eMeHmo8
6 nopooax Huocne-Amypckozo pecuona

[Tpu xormmpoBanmu B EXcel mMbI cTankuBaemcs ¢ mpobieMoit TpaHc-
dopmaruu TaOIMUIBI U3 BEPTUKAIBLHON (HOPMBI B rOpU30OHTANIbHYIO. Jlis
ATOTO, BBIJICJUB CTOJOEI, IICJIKHEM MPaBOM KHOMKON MBIIIU U BhIOEpEM
onuuto «CrenuanbHas BCTaBKay, 3aTEM NO3ULMIO « TpaHCIIOHUPOBATHY .
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BapuanTsel 3a1annii k J1abopaTtopHoii padote Ne 2

Tabmuna 5

BapuanTsl 3aaHuii 1 HOMepa poo

KoMmmoneHTsI 1 2 3 4 5

HOTENERTE | g3t | eaoin | 5o | 00 | 30 | %25 | T | 100 | 4so | %01 as2 | as3 | 337 | O | O
Si0, | 58,12 | 6352 | 47,14 | 68,74 | 44,2 | 52,90 | 48.89 | 53,70 | 66,45 | 56,27 | 62,19 | 6536 | 50,46 | 49,36 | 60,57
Tio, | 0,78 | 0,88 | 1,66 | 0,63 | 0,78 | 0,04 | 0,96 | 0,97 | 3,63 | 1,08 | 0,52 | 0,81 | 0,70 | 1,68 | 0,77
Al,O; | 1519 | 10,23 | 16,82 | 16,31 | 18,92 | 11,71 | 14,07 | 17,26 | 13,71 | 19,48 | 15,05 | 15,05 | 15,40 | 12,71 | 15,89
Fe,05 | 523 | 9,65 |11,87| 3,11 | 9,79 | 14,61 | 585 | 3,39 | 357 | 0,99 | 5:80 | 582 | 8,12 | 11,32 | 4,19
FeO 469 | 0,99 | 3.72 | 0,49 | 1,00 | 3,24 | 519 | 4,61 | 0,77 | 3,28 | 1,95 | 1,54 | 2,95 | 2,67 | 1,04
MnO | 0,08 | 0,22 | 0,66 | 0,05 | 032 | 043 | 021 | 035 | 0,05 | 0,09 | 0,15 | 0.21 | 0,09 | 041 | 0,2
MgO | 289 | 0,78 | 354 | 091 | 3,15 | 0,01 | 6,37 | 462 | 0,01 | 2.85 | 0,57 | 0,03 | 568 | 0,28 | 6,20
Ca0 732 | 1,65 | 541 | 0.21 | 1492 | 1126 | 3.81 | 5,66 | 0,01 | 1,57 | 4,92 | 5,64 | 12,47 | 2,70 | 2,23
Na,0 | 2,56 | 0,05 | 2,03 | 0.24 | 1,23 | 0,16 | 3.55 | 1,85 | 0,01 | 1,47 | 1,29 | 0,11 | 2,18 | 6,05 | 0,63
K;0 189 | 7.18 | 154 | 457 | 051 | 440 | 7.17 | 5,00 | 9,93 | 10,72 | 551 | 6,02 | 0,86 | 12,34 | 5,13
H,0 0,56 | 2,86 | 1,11 | 1,55 | 2,20 | 1,24 | 3.84 | 1,31 | 3,80 | 1,03 | 2,02 | 2,38 | 0,56 | 0,61 | 3,17
P,0s | 022 | 056 | 014 | 046 | 0,47 | 011 | 023 | 0,53 | 0,32 | 048 | 0,11 | 0,14 | 0,44 | 0,15 | 0,25
Au | 0,0005 0,345 0,012 | 0,12 | 0,01 | 0,005 | 0,001 | 022 | 1,7 |0,125| 009 | 0,032 | 0,05 | 0,02 | 0,08




Ag 0,15 | 6,58 | 0,54 | 898 | 0,07 | 559 | 045 | 43 | 0,49 | 8,07 | 351 | 33,7 | 535 | 0,07 3
Pb 6 31 55 29 55 32 72 91 13 67 15 19 4 18 35
Zn 22 69 120 56 1 93 80 37 10 16 35 63 42 74 170
Cu 26 95 99 87 10 59 110 2 8 11 100 67 5 16 95
Sn 1 2 8 1 6 3 2 11 2 2 1 1 1 2 3
Co 5 23 19 19 10 18 27 125 1 7 4 7 10 18 19
V 56 250 | 375 | 211 | 200 | 150 | 105 24 73 290 73 63 52 148 | 270
Ni 16 45 22 38 24 19 20 35 1 34 1 3 10 32 23
Cr 18 33 15 53 9 14 15 7 4 67 2 2 4 58 13
B 1 15 25 15 5 16 8 145 | 27 74 6 15 10 1 17
[Iponomxenue Tadiu. 5
BapuanTsl 3a1aHuii 1 HoMepa npoo
KoMmnoHeHThI 6 7 8 9 10
HOTCMENTSL | 5g3 | gap | 0507 | 052 | O | 57g | O3 1 O 1 gay | gag | 025 | ma7 | O | 9% | 5y
SiO, 57,00 | 65,52 | 48,14 | 53,76 | 62,60 | 48,67 | 59,99 | 49,47 | 69,08 | 56,70 | 44,39 | 67,32 | 53,21 | 59,39 | 67,32
TiO, 080 | 0,79 |13 | 065|050 162 0,73 |15 |058 080|225 | 0,50 | 1,26 | 0,90 | 0,50
Al,O3 16,18 | 9,89 | 16,82 | 14,18 | 16,11 | 11,84 | 17,13 | 10,69 | 10,82 | 17,85 | 17,70 | 15,65 | 14,55 | 16,10 | 15,65




Fe 03 450 | 8,84 |10,87| 5,34 | 7,90 | 12,62 | 0,96 | 11,53 | 559 | 3,47 | 6,66 | 1,51 | 9,25 | 6,84 | 1,51
FeO 536 | 1,34 | 2,72 | 292 | 1,17 | 6,16 | 588 | 3,19 | 1,03 | 391 | 3,86 | 2,99 | 3,60 | 0,98 | 2,99
MnO 0,16 | 0,16 | 0,55 | 0,15 | 0,04 | 0,33 | 0,21 | 0,41 | 0,26 | 0,12 | 0,39 | 0,10 | 0,29 | 0,18 | 0,10
MgO 380 | 064 | 475 | 4,/3 | 1,30 | 152 | 254 | 0,01 | 0,01 | 3,43 | 1,66 | 1,40 | 0,76 | 1,47 | 1,40
CaO 6,30 | 1,45 | 406 | 297 | 0,11 | 1182 2,82 |10,05| 7,73 | 4,60 | 6,02 | 2,60 | 8,21 | 5,54 | 2,60
Na,O 346 | 001|132 087|162 012 085 | 1,07 | 0,09 | 206 | 1,14 | 3,25 | 1,73 | 1,71 | 3,25
K,0 1,67 | 8,18 | 2,29 | 3,00 | 3,09 | 4,52 | 4,13 | 9,96 | 1,90 | 1,91 | 8,10 | 455 | 4,36 | 551 | 4,55
H,0O 09 | 286 | 301|294 |38 | 074|167 |19 (299 |323 280 038|269 | 121 | 0,38
P,Os 0,3 | 0,26 | 0,14 | 0,60 | 0,32 | 0,11 | 0,24 | 0,24 | 0,24 | 0,37 | 145 | 0,18 | 0,12 | 0,07 | 0,18
Au 0,0001 | 0,465 | 0,005 | 0,075 | 0,065 | 0,03 | 0,158 | 0,095 | 0,025 | 0,004 | 0,45 | 0,006 | 0,01 | 0,05 | 0,007
Ag 0,05 | 433 | 0,35 | 3,76 8 4 947 | 47 | 0,7 | 0,99 | 0,12 1 0,12 | 0,1 | 0,05
Pb 3 29 52 19 17 15 26 36 52 36 18 33 47 20 33
Zn 17 63 115 | 44 23 26 71 69 55 67 96 11 100 | 48 11
Cu 24 67 76 85 35 37 | 214 | 120 | 110 | 67 85 48 28 105 | 48
Sn 1 3 11 4 1 1 3,8 3 30 3 3 1 2 2 1
Co 3 15 19 22 4 9 36 26 11 13 23 3 21 14 3
VvV 42 250 | 370 | 200 | 120 | 210 | 250 | 200 | 174 | 190 | 190 | /72 | 300 | 190 | 72




Ni 11 26 22 34 24 28 52 35 30 40 20 3 28 21 3

Cr 16 46 13 93 17 16 88 60 54 83 20 2 21 40 2

B 1 20 48 13 1 1 26 12 45 45 18 12 16 9 12

OxkoHuanue Tadm. 5

BapwuanTs! 3aaHui 1 HOMepa 1poo
KommoHeHTHI 11 12 13 14 15

TOTEMERTEL | 5371 | 64071 622’ 61?(’)281' 638' 578¢ 62611' 61%' 642¢ | 649f 622636 547¢ 6§’§ 6f§’ 547¢
SiO, 58,12 | 63,52 |47,14 | 58,76 | 63,56 | 47,55 | 59,99 | 47,47 | 70,12 | 55,87 | 43,56 | 66,45 | 52,45 | 58,96 | 66,57
TiO, 0,78 | 0,88 | 1,66 | 0,77 | 0,55 | 0,99 | 0,73 | 1,88 | 1,56 | 0,98 | 2,65 | 0,56 | 2,65 | 1,01 | 0,54
Al,O; 15,19 | 10,23 | 16,82 | 16,23 | 14,12 | 10,77 | 17,13 | 11,69 | 8,79 | 14,32 | 16,56 | 14,65 | 13,85 | 15,89 | 14,87
Fe,O; 523 | 9,65 11,87 | 534 | 8,56 |11,23| 0,96 | 9,78 | 6,53 | 4,52 | 7,45 | 2,12 | 10,32 | 7,05 | 2,13
FeO 469 | 099 | 3,72 188 | 1,22 | 865|588 | 419 | 2,15 | 2,56 | 401 | 3,01 | 4,11 | 1,24 | 3,27
MnO 0,08 | 0,22 | 0,66 | 0,15 | 0,06 | 0,33 | 0,11 | 0,71 | 0,25 | 0,56 | 0,23 | 0,24 | 0,54 | 0,24 | 0,46
MgO 2,89 | 0,78 | 354 | 3,68 | 1,45 | 256 | 254 | 0,01 | 0,01 | 3,43 | 1,66 | 1,40 | 0,76 | 1,47 | 1,40
CaO 732 | 165 | 541 | 3,01 | 0,29 |10,32| 2,82 |10,05| 7,73 | 460 | 6,02 | 2,60 | 8,21 | 554 | 2,60
Na,O 256 | 005|203 099|155 011|085 | 107 | 0,09 | 206 | 1,14 | 3,25 | 1,73 | 1,71 | 3,25
K,O 189 | 7,18 | 1,54 | 3,01 | 256 | 256 | 413 | 996 | 1,90 | 1,91 | 8,10 | 4,55 | 4,36 | 5,51 | 4,55




H,0 056 | 286 111 | 312 | 1,23 | 0,75 | 1,67 | 1,99 | 299 | 323 | 2,80 | 0,38 | 2,69 | 1,21 | 0,38
P,Os 0,22 | 0,56 | 014 | 045|032 | 0,23 | 0,14 | 0,24 | 0,24 | 0,37 | 1,45 | 0,28 | 0,12 | 0,07 | 0,18
Au 0,0005 | 0,345 | 0,012 | 0,089 | 0,165 | 0,09 | 0,158 | 0,095 | 0,025 | 0,004 | 0,45 | 0,006 | 0,01 | 0,05 | 0,007
Ag 0,15 | 6,58 | 0,54 | 4,76 | 6,9 6 947 | 4,7 | 0,7 | 0,99 | 0,12 1 0,12 | 0,1 | 0,05
Pb 6 31 55 21 56 54 26 36 52 36 18 33 47 20 33
Zn 22 69 120 | 66 66 33 71 69 55 67 96 11 | 100 | 48 11
Cu 26 55 99 56 98 87 | 214 | 120 | 110 | 67 85 48 28 105 | 48
Sn 1 2 8 4 1 1 3,8 3 30 3 3 1 2 2 1
Co 5 23 19 23 4 9 36 26 11 13 23 3 21 14 3
\ 56 250 | 375 | 200 | 23 110 | 250 | 200 | 174 | 190 | 190 | /72 | 300 | 190 | 72
Ni 16 45 22 22 22 32 52 35 30 40 20 3 28 21 3
Cr 18 33 15 16 17 16 88 60 54 83 20 2 21 40 2
B 1 15 25 7 1 1 26 12 45 45 18 12 16 9 12




Jlist onpenenieHust BU1a TOPHOM MOPOJbI MOKHO TOCTPOUTH OMHAp-
Helid rpaduk (Na,0+K,0)—SiO, (puc. 4), HO IS ONEPATUBHOCTH OTIPE-
JICJICHUST BUIa MarMaTU4eCKOW TOPHOM MOPOJIbI PEKOMEHIYETCS BHIHECTH
(¢urypaTuBHbIE TOYKH UCCIEYEMBIX MOPOJ C YKa3aHUEM HUX MOPSAKOBBIX
HOMEPOB Ha KJIACCU(PHKAIMOHHYIO JUarpaMMy MarMaTH4eCKHX TOPHBIX
nopon (puc. 5). i aToro HeoOXoaumo 4depe3 Oydep maMsTH CKOIUPO-
BaTh KJIaCCU(UKAIMOHHYIO Auarpammy B nporpammy CorelDRAW, B Heit
CO3/1aTh JIONOJHUTENbHBIN ciiol (oTKpbiBaeM «HCTpyMeHTH» — «Jluc-
nerdep 00bekTOB» — «Cioi» — «Co3aaTh Cloi») U B HEM YK€ BBIHECTH
YCJIIOBHBIMHM 3HaKaMH (DUTypaTUBHBIC TOYKH TOPHBIX MOpoj. Mcmonb3ys
onmuio «A» 0003HAYUTh WX HOMEpPA, CO3/JaTh YCIOBHBIE OOO3HAYCHMS.
[TonyuyeHnHbI# TpaduK SKCIOPTHUPOBATH B CBOIO JUPEKTOPHUIO C pacCIIUpe-
HUEM .JPJ U 3aTE€M €ro y)Ke KaKk pUCYHOK BCTaBUTh B OTUECT.

Ilepen mocTpoeHruem rpaduka 3aBUCUMOCTH COJICP>KaHUSI KpeMHe3e-
Ma OT CyMMBI OKCHJIOB IIIEJIOUYHBIX METAJIJIOB MOCTPOUM TabuIry (Tadi. 6).
B sueitky D28 3zanumem dopmyny: =F5+G5. 3arem, BBenem ee B Oydep
oOMEHa C MOMOIIBIO OIIUU «KOIHMPOBAThY», BCTaBUM e¢ B sueiiku D30,
D31. INonyuuBirytocs Tabmauity BbaenuM (¢ B28 mo D31), ckonmupyeMm u
nepedHecem B Microsoft Word miist coctaBiieHust oTyeTa MO BBIOJHEHUIO
1ab0paTOpHOM padOTHI.

Tabawn1a 6
IToaAroTOBKA JaHHBIX K MOCTPOECHHI0 OMHAPHOIO
rpa(l)mca S|02 — (Nago + KzO)

B C D
28 Ne ipo6wI Si0, Na,0+K,0
29 1 56,25 2,21
30 2 58,5 2,39
31 3 63,2 2,9

AHaQJIOTUYHBIM 00pa30M BHOCHM B OTYET pUC. 4 U HA OCHOBAHUU CO-
MOCTABJICHUSI C KJIACCU(PUKAIIMOHHOW IHarpaMMoONl MarMaTU4eCKHUX TOp-
HBIX MOpoJ (pUcC. 5) AelaeM BBIBOJ O TOM, YTO UCCIEIyEeMble MarmMaTuye-
CKHE TOPHBIE MTOPOJBI MO JAHHBIM XUMHUYECKUX aHAIU30B MOMAIAI0T B MO-
Jie TPYNIIBl CPEAHUX MO COCTaBY MOPOJ (MJIM MHBIX, COOTBETCTBEHHO Ba-
nieMy Bapuanry). Clie1oBaTesbHO, pacyeT KJIapKa KOHLIEHTPALMK HE00XO0-
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JTUMO TIPOBOJUTH C UCTOJIb30BaHUEM JIaHHBIX KiapkoB mo A.Il. BuHorpa-
noBy [1] anst cpeiHUX OPo.

4. TIpoBecT HOPMUPOBAHKUE TCOXUMHYECKUX JIAHHBIX K KIAPKOBOMY
conepxkanuo. OmnpeaenuB MPUHAIICKHOCTh TOPHBIX TOPOJ K CpeaHEH
rpynme u3 cnpaBoynuka A.Il. Bunorpagosa (tabn. 7), BbIHECEM B IPO-
rpamme Microsoft Excel B tabauiy B cTpoky 8 3HaueHHs KIApKOB dJIe-

MEHTOB H IIEpEeHeCeM JaHHbIC B OTYET (Tad. 8).

-1 .
Cpennee coaeprkanue (B MJIH. ) 3JIeMEHTOB-IpUMecen

Tabmnura 7

(32 MCKJIIOYEeHHUEM JIAHTAHOUJI0B) B MAarMAaTH4€CKHX
ropHbIX mopoxaax, no A.Il. Bunorpaaosy [1]

Kamen- MarmaTH4ecKrue TOPHBIC IIOPO/IbI
OneMeHT Hble Ma- | VYmpTpa- | OcHOB- [lenou-

TE€PHAJbl | OCHOBHEIE HEIE Cpenune| Kucire HEIE
Cepa S 20000* 100 300 200 400 300
Hukenb Ni | 13500* - 160 55,3 8 4
Xpom Cr 2500 - 200 50 25 2
KoOanbt Co | 800* - 45 10 5 1
Menn Cu 100 20 100 35 20 5
X710p Cl 70 50 50 100 240 -
Banauii \/ 70 40 200 100 40 30
[k Zn 50 30 130 72 60 130
[upkonuii  Zr 30 30 100 260 200 -
drop F 28 100 370 500 800 -
["epmanmii Ge 10 1 1,5 1,5 1,4 1
Cenen Se 10 0,05 0,05 0,05 0,05 0,05
CtpoHmmii ~ Sr 10 10 440 800 300 -
Ckanguit Sc 6 - 24 2,5 3 3
bapwuii Ba 6 1 300 650 830 -
PyOuamii Rb 5 2 45 100 200 110
bepuuii Be 3,6 0,2 0,4 1,8 55 -
JIntnii Li 3 0,5 15 20 40 28
["anmuii Ga 3 2 18 20 20 -
bop B 2 1 5 15 15 9
PryTh Hg 3 0,01 0,09 - 0,08 -
[Maymaguii Pd 1 - - - 0,01 -
011080 Sn 1 0,5 1,5 1,27 3 -
Uttpuii Y 0,8 - 20 - 34 20
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Oxkonuanue tadi. 7

Kamen- Marmarndecknue ropHbl€ IIOPOIbI
DneMeHT HbIE Ma- | YIbTpa- OcHoB- [lenou-

TEPUAIBI | OCHOBHBIE HEIC Cpenune | Kucire HEIC
Momubaer Mo 0,6 0,2 1,4 0,9 4 0,6
bpom Br 0,5 0,5 3 4,5 1,7 -
Temnyp Te 0,5 0,001 0,001 0,001 0,001 -
["adHumit Hf 0,5 0,1 1 1 1 -
Wpunuii Ir 0,48 - - - 0,063 -
MEIIBSIK As 0,3 0,5 2 2,4 15 14
HruoOwuit Nb 0,3 1 20 20 20 -
JlanTan La 0,3 - 27 - 60 -
CauHernl Pb 0,2 0,1 8 15 20 12
3011010 Au | 017 0,005 0,004 | 0,003 | 0,0045 -
Bombppam W 0,15 0,1 1 1 15 1,3
Kammuii Cd 0,1 0,5 0,19 - 0,1 0,13
CypbpMa Sb 0,1 0,1 1 0,2 0,26 -
[ e3mii Cs 0,1 0,1 1 - 5 0,6
Cepebpo Ag 0,094 0,05 0,1 0,07 0,05 -
Topwuii Th 0,04 0,005 3 7 18 13
Nox I 0,04 - 0,5 - - -
TanTan Ta 0,02 0,018 0,48 0,7 3,5 -
Ypan U 0,015 0,003 0,5 1,8 3,5 3
Bucmyt Bi 0,003 0,001 0,007 0,01 0,01 -
Nuamit In 0,001 0,013 0,22 - 0,26 -
Tanmmi TI 0,001 0,01 0,2 0,5 15 14
Pennii Re 0,008 - 0,00071 - 0,00067 -

*CopeprkaHue dJIEMEHTa BMECTE C JKeJIe3HOH (ha30i XOHIPUTOB.
**YcnoBHOE 3HAYCHHE KJIapKa, MPUHUMAEMOE 32 PErHOHAIIbHBIN KJIapK.

[IpoBeneM HOPMHUPOBAHUE COJEPKAHUK MHUKPODIEMEHTOB B HCCIIE-
IyEMBIX TOPHBIX MOPOJaxX MyTEM JEJICHUS 3HAYCHUS UX COJIepKaHUM Ha
KJIApK CpeaHux mopoA. /g sToro nmocraBum Kypcop Ha siueiky H14 u 3a-
nuimeM B Hel dopmyny =HS5/H8 nmns pacdera kimapka KOHIICHTpAIlUH

(KK); B stueiixe H15: =H6/H8; 8 H16: =H7/H8 u tak ganee mis Bcex die-
MeHTOB. [lonyuennyto Tabnuny ¢ KK (tabiu. 9) nepenecem B oTuer.




3,5

2,5 v

1.5

0,5

(Na20+K20), B % macc.

54 56 58 60 62 64

Si0,, B % macchbl

Puc. 4. llosuyus gpueypamuenvix mouex nopoo
Huorcne-Amypckoeo pecuona na ouaepamme (Na,0+K,0) — SiO,

5. BBINOMHUM NOCTPOEHUE JIETIECTKOBBIX AUArPaMM ISl KaXKI0u Mpo-
Obl (puc. 6) ¢ TIoMoIIbI0 onuu «Mactep auarpaMm» U MepeHeceM HX B
OTYeT.

B otuete HEOOXOAMMO AaTh XapaKTEPUCTUKY YCTAHOBICHHOU Tpym-
bl TOPHBIX MOPOJ ¢ 00s13aTebHBIM YkazanueM BennunH KK, mokasbiBa-
IOIINX, BO CKOJBKO pa3 coAep)kaHue B JaHHOM Turme mopoa. Kpome Toro,
HE00X0auMO oOpamiaTh 0co000€ BHUMaHUE HA METAJIIOT€HETHYECKYIO CIIe-
[Ua3aldi0 Mopoa, T. K. UMEHHO Ojarojaps MpOBEACHHOMY aHaJU3y,
HaIlpyuMep, B JaHHOM KOHKPETHOM CiIy4yae, YCTaHOBJIEHA 30JI0TOCEpeOpsi-
Has CIelraiu3aius BCeX HM3YUYEHHBIX pa3HOBUAHOCTEW mnopoa HuxHe-
AMYpCKOTO pErMoHa.

6. B 3akmroueHue paboThI, MOCIE BBISIBICHUS METAIJIOTCHETHYECKOMN
crieruagn3anuy npod, HeoOXOIUMO ONPEACIUTh 3aBUCUMOCTb MEXKIY CO-
JepkaHueM 30j10Ta U cepedpa. g storo ¢ momompio oniuu «Mactep
auarpaMM» TOCTPOMM OWHapHBIE TpauKH 3aBUCUMOCTH MEXIY COJep-
XKAHUSIMU 3TUX AJIEMEHTOB, BBIJCIUB MpeIBAPUTEIbLHO KOJIOHKH H4—-H8 u
14—18. Tlomyuennsrii rpaduk (puc. 7) mepenocum B Microsoft Word wu
MPUBOJIUM 3aKTIOUCHHUE O XapaKTepe CBSI3H MEXKIY dTUMHU dJIEMEHTAMH.
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Puc. 5. Cucmemamuxa mazmamudeckux 20pHvIX nopoo
6 koopounamax Si09 — (NapO+K20) [2]:

1 — obnacTh pacnpocTpaHeHUs] XUMUYECKUX COCTAaBOB MarMaTHUECKUX TOPHBIX MTOPOJI;
2 — rpaHulbl Pa3/ieIeHUs MarMaTH4eCKUX TOPHBIX IOPOJ HA FPYIIIBI 10 COACPKAHUIO
KpEeMHEe3eMa C TOJISIMH «HEONPEICIICHHOCTHY; 3—4 — HIKHUE TPAHUIIBI PACTIPOCTPAHECHUSI
denpammaTouueix (3) u 6echenpammaTonaHbIX (4) MEI0YHBIX TOPO; 5 — 00JIaCTh
pacipoCTpaHeHHsl CyOIIETOYHBIX TOPO; 6 — MPaHUIA PA3ACICHUS TOATPYIIIT

KypcuBom BbIIETIEHBI CEMEHCTBA Kilacca BYJIKAHUTOB:
T — TPaxuT; Taf} — TpaxuaHe3uba3aibT; TOL — TPAXUaHJIE3UT; O3 — aHIe3u0a3alIbT;
B — 6a3anbT; T3 — TpaxubazanbT; ¢ — AAMNT; TG — TPAXUIAIUT; A — PUOJIUT;
AG — PHMOJALINT; TAG — TPAXUPHUOJALIUT; Y — TPAHUT; O — TUOPHUT; & — CUCHUT;
g& — KBapIIEBbIN CUEHUT

26



ITpoba 1

[IpobGa 2

ITpoba 3

Puc. 6. Jluacpammer KK ons coprvix nopoo
Huoicne-Amypcrozco pecuona
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Tabmuna 8
Conepxanue MEUKPO3JIEMEHTOB B cpeaHux nopoaax HuxHe-AMypcKoro permona
U MX KJIapkoB (cTpoka 8) mo A.Il. Bunorpanosy [1]

H | J K L M N (@) P Q R
4 Au Ag Cr B \ Ni Co Sn Pb Zn Cu
5 0,05 1 40 1 27 13 20 1 5 20 70
6 0,08 5 90 2 56 14 24 1 8 44 65
7 0,009 0,4 120 3 78 15 23 1 7 67 40
8 0,003 0,1 60 20 150 25 24 1,2 10 72 55

Tabmnura 9
Knapk koHueHTpanmuu MUKPO3J1eMeHTOB B HiskHe-AMYpPCKHX TOPHBIX MOPOAax

H | J K L M N @) P Q R
13 Au Ag Cr B \ Ni Co Sn Pb Zn Cu
14 16,7 10,0 0,7 0,1 0,2 0,5 0,8 0,8 0,5 0,3 1,3
15 26,7 50,0 1,5 0,1 0,4 0,6 1,0 0,8 0,8 0,6 1,2
16 3,0 4,0 2,0 0,2 0,5 0,6 1,0 0,8 0,7 0,9 0,7




N W k=R D

CopepxaHue Ag. riT

(=]

0 0,02 0,04 0,06 0,08 0,1
CopepxaHue Au, r/T

Puc. 7. 3asucumocmo codeporcanuii 3010ma u cepeopa
6 nopooax Huocne-Amypckozo pecuona

BeiBoabl. Ha ocHOBaHMM TIPOBEIEHHOTO aHaIW3a BBISICHUTH MPH-
HAUI)KHOCTh MCCIENOBAHHBIX MOPOJ K OIMPEIEIICHHON TPYIIE MarMaTh-
YECKUX TOPHBIX OPOJ,.

ITo rucrorpammaM pacnpeneneHus NETPOreHHbIX JIEMEHTOB JaTh 3a-
KJTFOUEHHE O BapUalMsIX WA OJM30CTH 3HAYCHHUM uX cojepxkaHuil. B otuere
MIPUBECTU TAOJIMYHBIE PE3YJbTAThl OIMPENENICHUS KIAPKOB KOHIICHTPALIUH.
ITo KK oxapakrepr3oBaTh UCCIEAOBAHHBIE MOPOABI U J1aTh UX METAJLIOTE-
HUYECKYI0 crienuanu3annio. Hanpumep, noBeimennsie 3HaueHus KK 3omora
U cepedpa CBHUIETEILCTBYIOT O 30J0TOCEPEOPSHON METAITIOTEHUYECKON
CHENUAIA3AIMNA HUCCIIEAYEMBIX TOPHBIX IOPOJ. YCTAaHOBUTH 3aBUCHUMOCTh
MEXKY COJICPHKAHUSIMU OCHOBHBIX METAJNIONEHUYECKUX KOMITOHEHTOB.

Bonpochkl Ansa caMmonoaroToBKU

1. Yto Takoe Kj1apk TOPHBIX MOPOJ U KaK OH yCTaHABIIMBAECTCS ?

2. Yrto Takoe KiIapK KOHIIEHTPALUHU TOPHBIX MOPOJ U KAK OH OIpee-
nserca’?

3. B 4yem pa3HuLa Mexay KJIApKOM KOHLEHTPALMU U KIIAPKOM pac-
CEUBaHUSA?
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4. Kakum 00pa3oM MOKHO YCTAaHOBUTH MO JAHHBIM XHUMHYECKOIO
aHAJIN3a NPUHAMNICKHOCTD MAarMaTUYE€CKOW TOPHOW MOPOABI K TOW WIIH
WHOW rpymnmne?

5. Kak npou3BOAUTCA HOPMUPOBAHUE 3HAYECHUW COACPKAHUM MHK-
PORJIEMEHTOB?

6. KakoB mpuHIMIT MOCTPOEHHS JIENECTKOBBIX AUArpaMm, U Kakue
BOIIPOCHI MOKHO PEIINTh HA OCHOBE UX aHaIu3a?

7. UTO MOJIO)KEHO B OCHOBY OIPEAEIEHUS METAJUIOTEHUYECKOU CIIe-
HaIrM3auyd TOPHOM MOPOIbI?
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NABOPATOPHAA PABOTA Ne 3
OnpepeneHve murpauumn aneMeHToB

Heab. Onpenenuts HaNpaBJICHUE MUTPALUU DJIEMEHTOB B IOYBAX U
YCTaHOBUTH BBIHOC 3JIEMEHTOB U3 MMOYB B TPYHTOBBIE BO/IbI.

Kparkas xapakrepuctuka. HanpaneHwe Murpanuum 3JI€MEHTOB
MOJKET OMPENENAThCA Pa3IMUYHbIMU MeTojamMu. B HacToseit pabore mpen-
JIaraeTcsi METOJl BU3yalbHOW OLECHKH MHUTPALUU 3JIEMEHTOB, OCHOBAHHBIN
Ha Hay4HO-HCCJe0BaTeIbCKuX pa3zpadoTkax kadeapsl ' MIIN. Hamu Obl-
JIM TIOJTYYEHBI PE3YJIbTAThl PACOPEACICHUS PJIEMEHTOB Ha TIJIOMIAAA OJHO-
ro U3 3aBOJIOB TPYOHOTO MOKPHITHS B MOC. BpaHrens nepej HayajioM ero
nesitenbHocTH B 2003 T. M mocine 3aBepiieHus] padoT Ha TMPEANPUSTHN B
2005 r. s ero yCcrnenrHon JUKBUAALIH.

JI71s1 OIIEHKHU PKOJIOTHYECKOTO COCTOSIHUSI TEPPUTOPUS 3aBOJa B 000-
UX ciaydasx OblIa onmpoOOBaHa MO CETKE, HE HapyIIAoUEed TEXHOJIOTuYe-
CKMHM LIMKJ 3aBoAa. B pesynbrare miomanas MpoBEACHHOTO UCCIIECIOBAHUS
dakTrdecku oTpakaeT nepumeTp npeanpuatus. C 1eabl0 OLIEHKH CTEeICHH
3arpsSI3HEHHOCTH 3aBOJICKOM TUIOMIAJIKU OBUIM MCCJIEA0BaHbI MOYBBI HA T'O-
puzonTax 0—10 cm u 10-30 cm. Beero 0b1110 0T0OpaHo 53 mpoOkI.

3amanume. JIlabopaTropHas paboTta cOCTOUT U3 TpexX yacTed. B mepBoi
YaCTH, PACCYMTAHHOM HA 4 yaca ayAUTOPHBIX 3aHATUH, CTYIACHT PEIIAECT
3314y pacupeaesieHus OJHOro u3 ajaeMeHTOoB (Tabia. 10), cOOTBETCTBYIO-
IIEr0 €ro BApUAHTY, U ONPEACIACT MUTPAIMIO 3TOr0 KOMIIOHEHTA B TTOYBE;
BO BTOPOW, PACCUMTAHHOW HA 4 4aca ayAUTOPHBIX 3aHATHM, ONPEIEISETCS
BBIHOC JAHHOTO 3JIEMEHTA U3 MOYBBI B TPYHTOBBIE BOJIbI; B TPETHEN YACTH,
pacCUMTaHHON HA 2 4Yaca, CTYJACHT MPOBOJAUT MCCIEAOBAHUS ISl TOTO K€
AJIEMEHTA, OCHOBBIBASICh HA JIAHHBIX, MTOJYYEHHBIX Yepe3 2 roja AeATelb-
HOCTH NPEIIPHUSITHUS.

Yacrte 1. BoisicHeHHMe pacnipeie/ieHUus
3JIEMEHTOB B MO04YBaX

C momompo mporpaMmbl SUrfer mocTpouTs cxemy pacmpeneiacHus
OJIHOTO U3 3JIEMEHTOB Ha 3aBOJCKOW TEPPUTOPHUU ISl IEPBOrO TOPU30OHTA
(puc. 8), 3atem A5t BTOPOTO ropu3oHTa (puc. 9).

MeToanka mocTpoOeHUs

1. OtkpeiBaecm mporpammy Windows Commander. Haxomum mipo-
rpammy Surfer u co3gaem B Heit gupekropuio Data st COXpaHEHHS CBOUX
paboumx ¢ausos.
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Conep:kanue KOMIIOHEHTOB B IOYBAaX

Taomuna 10

Ne mpo- | Koopaunatet UTM Al Cu Pb Cr Zn Fe Mn HY Cd
Obl X Y MI/KT | MI/KT | MI/KT | MI/KT | MI/KT MT/KT MI/KT | MI/KT | MI/KT
1 2 3 4 5 6 7 8 9 10 11 12
b-1-1 | 0345084 | 4733486 | 20200 13 22,62 | 37,44 | 83,19 | 26211,77 | 811,41 | 0,16 0,1
b1-2 | 0345084 | 4733486 | 16600 | 6,07 6,57 | 28,81 | 4954 | 27037,41 | 561,12 | 0,19 0,11
b2-1 | 0345185 | 4733767 | 16500 | 14,29 | 13,52 | 36,73 | 84,44 | 27999,99 | 709,951 | 0,36 0,12
Bb2-2 | 0345185 | 4733767 | 34200 | 14,35 | 12,04 | 4253 | 76,86 35868 702,24 | 0,99 0,11
1-1 0345248 | 4733708 | 18347 | 30,45 | 35,61 | 31,47 | 99,29 | 34247,69 | 838,27 | 0,145 | 0,13
1-2 0345248 | 4733708 | 23700 | 8,95 7,16 | 37,34 | 688 | 33660,73 | 722,32 | 0,13 0,12
2-1 0345255 | 4733698 | 15700 | 7,12 8,65 | 30,28 | 89,06 | 30422,24 | 676,34 | 0,04 0,11
2-2 0345255 | 4733698 | 18000 | 5,34 3,56 | 34,86 | 59,03 | 32770,02 | 702,22 | 0,049 | 0,14
3-1 0345256 | 4733710 | 17300 | 10,48 | 248 | 37,84 | 132,71 | 32648,05 | 758,67 | 0,073 | 0,15
3-2 0345256 | 4733710 | 28300 | 12,42 | 50,98 | 51,75 | 72,97 | 42966,56 | 656,76 | 0,093 | 0,13
4-1 0345256 | 4733712 | 16400 | 9,42 865 | 3139 | 728 | 3285482 | 777,34 | 0,068 | 0,12
4-2 0345256 | 4733712 | 19400 | 7,69 5,89 | 40,52 | 65,14 | 35545,75 | 926,86 | 0,051 0,1




6-1 0345242 | 4733765 | 18700 | 8,42 8,67 | 31,88 | 73,2 | 32937,83 | 813,86 | 0,059 0,1
6-2 0345242 | 4733765 | 21500 | 10,01 | 5,13 | 40,29 | 65,45 | 34565,24 | 1119,24 | 0,067 0,1
7-1 0345226 | 4733792 | 16000 | 7,35 6,08 | 29,66 | 60,85 | 29044,75 | 653,84 | 0,11 0,1
7-2 0345226 | 4733792 | 16300 | 5,08 406 | 32,24 | 556 | 30040,49 | 697,6 | 0,049 0,1
8-1 0345146 | 4733751 | 19100 | 8,67 8,92 | 3568 | 88,69 | 35560,54 | 763,33 | 0,06 0,1
8-2 0345146 | 4733751 | 19300 8,9 11,7 | 4145 | 76,3 | 34750,76 | 778,74 | 0,078 0,1
9-1 0345163 | 4733718 | 10900 | 15,81 | 33,92 | 255 | 65,03 | 22201,89 | 499,08 | 0,11 0,13
9-2 0345163 | 4733718 | 15900 | 2,27 79 12,37 | 34,42 19989,8 | 606,32 | 0,045 | 0,17
10-1 | 0345076 | 4733689 | 10600 | 18,81 | 45,24 | 22,57 | 110,55 | 31255,75 | 846,8 | 0,094 | 0,28
10-2 | 0345076 | 4733689 | 14600 | 1,96 585 | 3589 | 29,27 | 15677,49 | 478,72 | 0,063 | 0,14
11-1 | 0345062 | 4733722 | 20200 | 16,86 | 10,73 | 60,79 | 84,3 | 32338,82 | 802,34 | 0,11 | 0,11
11-2 | 0345062 | 4733722 | 19700 | 5,36 5,11 36 64,85 | 34528,19 | 987,29 | 0,31 0,1
12-1 | 0344973 | 4733682 | 16800 | 5,84 533 | 3125 | 60,72 | 30515,19 | 691,24 | 0,091 | 0,1
12-2 | 0344973 | 4733682 | 15800 | 6,04 4,28 | 3421 | 6539 | 32957,75 | 69542 | 0,28 | 0,13
13-1 | 0344993 | 4733656 | 11100 | 18,5 16,73 | 54,99 | 168,02 | 23983,78 | 467,31 | 0,0002| 0,20
13-2 | 0344993 | 4733656 | 13100 | 4,06 11,16 | 8,75 | 53,52 | 14490,11 | 449,01 | 0,12 | 0,11




14-1 | 0344900 | 4733617 | 18900 | 11,81 | 12,33 | 2499 | 77,06 | 30706,8 | 672,13 | 0,21 | 0,15
14-2 | 0344900 | 4733617 | 27800 | 14,93 | 14,93 | 53,17 | 72,56 | 36305,53 1420 0,33 | 0,13
15-1 | 0344852 | 4733636 | 13500 | 6,47 9,05 | 20,46 | 48,11 | 19480,65 | 452,62 | 0,21 0,1
15-2 | 0344852 | 4733636 | 21800 | 9,76 8,22 | 38,51 | 69,83 | 31341,14 | 798,16 | 0,19 0,1
16-1 | 0344932 | 4733417 | 19600 | 6,88 459 | 3135 | 55,06 | 29690,04 | 71523 | 0,064 | 01
16-2 | 0344932 | 4733417 | 19600 | 7,12 458 | 33,82 | 58,23 | 29335,77 656,6 | 0,053 | 0,1
17-1 | 0344942 | 4733391 | 18400 | 7,92 | 48,06 | 37,32 | 688,14 | 31278,12 | /17,28 | 0,073 | 0,1
17-2 | 0344942 | 4733391 | 19400 6,9 4,34 | 3853 | 62,26 | 34649,29 | 809,09 | 0,088 | 0.1
18-1 | 0345025 | 4733438 | 22400 | 14,18 | 20,89 | 54,16 | 104,45 | 36610,27 | 814,93 | 0,18 0,1
18-2 | 0345025 | 4733438 | 33200 | 19,43 551 | 69,04 | 7508 | 4771153 | 9989 | 0,043 | 0,1
19-1 | 0345016 | 4733445 | 20200 | 5,62 95,54 | 32,7 | 127,73 | 29756,8 | 855,56 | 0,075 | 0,1
19-2 | 0345016 | 4733445 | 21100 | 4,85 5,87 | 27,03 | 49,73 | 2713455 | 766,86 | 0,072 | 0.1
20-1 | 0345096 | 4733485 | 14900 | 5,81 8,58 | 28,78 | 118,39 | 26292,41 | 611,12 | 0,14 0,1
20-2 | 0345096 | 4733485 | 18500 | 7,34 6,07 | 34,16 | 141,71 | 2/917,81 | 646,43 | 0,099 | 0.1
21-1 | 0345104 | 4733468 | 18100 | 7,91 8,67 | 3724 | 70,15 | 36714,29 | 742,86 | 0,075 | 0.1
21-2 | 0345104 | 4733468 | 17600 | 5,86 331 | 3339 | 53,02 | 31620,27 | 674,77 | 0,097 | 01




22-1 | 0345194 | 4733509 | 17100 | 6,88 3594 | 37,42 | 65,76 | 3318381 | 737,84 | 0,11 0,1
22-2 | 0345194 | 4733509 | 18300 | 6,11 3,57 | 3593 | 57,58 | 32888,3 | 767,43 | 0,04 0,1
23-1 | 0345177 | 4733536 | 17000 | 9,75 34,13 | 31,82 | 69,03 27520 54583 | 0,091 | 0,1
23-2 | 0345177 | 4733536 | 19800 | 6,92 5,89 | 34,84 | 60,45 | 33206,97 | 807,89 | 0,51 0,1
24-1 | 0345321 | 4733607 | 14800 | 8,64 17,29 | 38,43 | 83,64 | 32634,36 | 724,02 | 0,14 0,1
24-2 | 0345321 | 4733607 | 18700 | 6,36 433 | 37,68 | 61,61 | 36140,53 | 848,27 | 0,06 0,1
25-1 | 0345332 | 4733570 | 17100 | 11,02 | 17,43 | 34,34 | 72,78 | 2848503 | 626,54 |0,0785| 0,1
25-2 | 0345332 | 4733570 | 19000 | 7,35 19,51 | 44,34 | 88,68 | 35258,94 | 814,08 | 0,068 | 0,1

Ilpumeuanue. 1lpoGa ¢ HOMepoM 3akaHuuBarOMMMCs Ha 1udpy 1, orobpana ¢ mouBenHoro ropuzonta 0—10 cMm, a Ha
udpy 2 — ¢ ropuzonta 10-30 cm.; HY — HedreyrneBogopoas.




2. OtkpeiBaeM mporpammy Surfer (3amyckroit daitnr Surfer32.exe).
B mento Beioupaem onmmro Worksheet min nkonky ¢ atpubyramu Tadmau-
ITbI, 3aII0JITHCHUE KOTOPOW JaCT HaM BO3MOKHOCTb BBECTH CBOH JaHHBIC B
nporpammy (tabu. 11).

JlaHHbIE 3aHOCATCSI B COOTBETCTBUU C BapuaHTOM 3ajiaHusi. CTyAeHT
BbIOMpaeT HeoOXoauMble eMy 3HaueHus u3 Tadmnuiel 10. [Ipu BHeceHuu
JAQHHBIX B TAOJHIly HEOOXOAMMO MMETh BBHUJY, UTO IIpoda ¢ HOMEpPOM, 3a-
KaHuMBaromuMcs Ha mudpy 1, orobpana ¢ mouBeHHoro ropuszonta 0—10 cm,
a Ha uudpy 2 — ¢ ropuzonta 10-30 cm.

Taomuna 11

IIpumep 3aHeceHUsI KOOPAMHAT TOYEK ONMPOOOBAHMS

No o6- KoopanHaTel TOUKH ConepxaHue IeMeHTa
B otOopa B [TIOYBEHHOM CJIOE
pastia X | Y 1(0-10cv) | 2 (10-30 cm)
O0o03HaveHne KOJOHOK B Surfer
A B C D
1 345248 4733708 18347 23700

4733750.04

22000.00
21000.00
20000.00
19000.00
18000.00
17000.00
16000.00
15000.00
14000.00

4733500.0¢ 13000.00
= 12000.00

473370000 '\
473365000 | |
4733600.00/

4733550.04

4733450.04 —11000.00
10000.00

4733400.04

344900.00 345000.00 345100.00 34520000  345300.00

X, M

@® - Toukm onpobosaHuA

Puc. 8. Pacnpeodenenue antomunus ¢ nepgom no48eHHoM cloe, me/Ke
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3. s mOCTpO€HHsI CXEMBbl paclpeliefieHUus AIIOMUHUS B TEPBOM
IIOYBEHHOM CJIO€ 3aIoJIHIEM TOJILKO KOJIoHKHA A, B, C u D.

Kosionku A u B cOOTBETCTBYIOT KOOpPAMHATAM TOUYKH, ONIPEAEICHHON
B TIOJIEBBIX YCIIOBUSIX C MOMOIIBI0 cuctembl JPS B meTpuueckoil popme,
KOTOpas MO3BOJISIET HAM MPOBOJAUTH MTOCTPOEHUE B MPSMOYTOJIBHBIX KOOP-
nuHaTtax. KoysoHka A 3amojHseTcs co 3HauyeHHsIMH KoopauHaThl X (OCh
abciucc), a KoJioHka B — co 3HaueHUsIMU KOOpIMHATHI Y HA OCH OpJWHAT.
B kononky C BBIHOCATCSI COAEpKaHUA 3JIEMEHTA I OJHOTO TOJBKO Iep-
BOro ypoBHs. Jlis cienytoiiero, rpaduka Mbl BRIHYKJACHBI U3BMEHUTh KO-
noHKYy C, BHOCSI B HEE€ 3HAUEHUS COJECPIKAHUM JJIsI CIEAYIOLIEr0, BTOPOTO
YPOBHS, OCTaBJIsI HEU3MEHHBIMU 3HAYEHHS KOOPAUHAT.

B kosionky D BHOCSTCS HOMEpa TOUEK ONPOOOBAaHUS WJIM HOMEpa
CKBayKHH.

4. CoxpaHsieM MOJIy4YCHHbIC JaHHBIC B moupekropun data (cm. 1. 1)
B BUje aitna <<ammius 37IeMeHT ypoBeHbl.dat>>.

5. B meHro BeiOepem omiuio Grid u B oTKpbeIBIIEMCS TIoaMeHto — Da-
ta. B Hem BbIOEpeM yis 3arpy3ku U nepedopMaTUPOBAHUS CBOUM MEPBHIN
pabouwnii ¢aiin. [Ipu aToM oH nprodOpereT pacmmpenue .grd.
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33000.00
R 32000.00

. ol |1 g ] 31000.00
4733700 . . 30000.00
, _ 29000.00

P 28000.00

4733850.00 \ 27000.00
; \ ’ 26000.00

: ; £ 25000.00
4733600.04 | 24000.00
! s 23000.00

—— 22000.00
4733550. 00 ‘v (2 " 4 = — 2100000
- 20000.00

. 19000.00
7 18000.00

47335000 ; 17000.00
16000.00
: ‘ : 15000.00
4733450.00 - & > 14000.00

13000.00

4733400.00 [ N :
34490000 34500000 34510000 34520000  345300.00

X, M

@ - To4km onpoboBaHNA

Puc. 9. PacnpedeﬂeHue AJIIOMUHUA 60 6MOPOM NOUYBEHHOM Clloe, Me/Kke
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6. [{ns nmoctpoenus rpaduka B MEHIO BbIOMpaem om0 Map u B oT-
KpBIBIIIEMCSI TIOJIMEHIO — POSt. B mosiBuBIIIEMCST OKHE BBIOEpEM CBOM (haidi ¢
pacimpenreM .dat. B HOBOM OKHE yCTaHOBUM HEOOXOIUMBIE aTPUOYTHI T10-
CTPOEHHS TOUEK 0TOOpa Mpo0, onpeaensis A1 HuX popmy u pa3mep 3HayKa.

7. 3ateM B MeHIO BbiOepeM om0 Map u B OTKPBIBIIEMCS TTOAMEHIO —
Contour. B oTkpsIBIIEMCSI OKHE 3arpy3uM CBOH (haiii ¢ pacmmpenuem .grd
Y BHOBb 33J1aJlUM HEOOXOJMMbIC YCIOBUS JJIsl TOCTpoeHus rpaduka. s
3TOTO TOCTaBMM TaJioukd B MasieHbkux okomikax Fill Contours u Color
Scale. 3atem HeoOxoaumo BeIOpaTh om0 Fill mpoBecTn cooTBeTCTBYIO0-
[IME YCJIOBUS 3arOJHEHUs Il MUHUMYyMa (Oenblid Wik roixyooit GpoH) u
MakcuMyMa (depHbId niau KpacHbi ¢on). Haxas OK, momyunm rpaduk
pacrpeesieHus AJIEeMEHTa 10 BELIOPaHHOMY YPOBHIO.

Bepuemcs k merto Map u BeiGepem noaypoBeHb POSt. B BbicBeTHB-
IIEMCs MEHIO BBl YBUJIUTE YK€ BHIOpAHHBIE KOMIBIOTEPOM KOJIOHKH A U
B. Teneps BbI 10KHBI BBIOpaTh B cTpoke Label komonky D nmis BeiHece-
HUS HOMEPOB TOYEK ONpoOOBaHUs Ha rpaduk. 3/1eCh K€ BRIOUpPAEM OIIIUIO
Default Symbol u B Heii coOTBETCTBYIOIIMI CHMBOJ IS 00O3HAUCHUS
TOYKM OMPOOOBAaHMS WIJIM CKBaKUHBI. [locie MmoCTpoeHusi CXeMbl 4acTo
MPOUCXOJUT HEKOTOPOE pa3fBoeHUEe TUHUNA. B 3TOM ciiydae HeoOXoaumo
IICJIKHYTh MPaBOW KJIABUIIIEH MBIIIKKH U B TIOSBUBIIEMCS MEHIO BHIOpaTh
ormmmro Axes Attributes, a B Heit BeIOpaTh oKoIIKO 0e3 muHuuU. [ mpud-
Ta MBI BEIOMpaeM Oenbiif 11BeT. CxeMa pacpoCTpaHeHHs] OPEOJIOB AJTFOMHU-
HUSA MOCTPOCHA.

8. B rosioBHOM MeHIO BeIOMpaeM pazzaen Edit u B Hem ommuro Select
All u Copy.

Ecnmu o kakuMm-mbO0 mpuyrHaM KOIMMPOBaHHWE HE yaaercs (Hampu-
Mep, paboTa MPOBOIUTCSA B JEMOHCTPAIIMOHHON BEpPCHH), TO €ro MOYKHO
BBITNIOJTHUTE C TIOMOIIBIO KiaBuIK Print Screen. 3atem B nporpamme Paint
IIPOBOJIMM BBIPE3KY HEOOXOIMMOM KapThl M IIOMEIIAEM €€ B OTUET.

9. OtkprBacMm Microsoft Word u BHocuMm rpaduk u3 Oydepa B oTyer.

10. Bo3BpaiaeMcsi kK MyHKTY 3 U IPUCTYNMaeM K MU3MEHEHUIO pado-
ynx gaHHbBIX B Worksheet ceoero mepBoro padodero rpaduka. M3mensem
B HEM KOJIOHKY C, BHOCS COJIEpKaHUE MCCIIEYEMOro JJIEMEHTa Ha CIey-
I0IIIEM YPOBHE, U, BBHIOpAB OMIIMIO Save as, coxpaHseM padounii daitn moy
HOBBIM Ha3BaHWEM: <<(aMmwins 3JIeMEHT ypoBeHb2.dat>>.

11. IToBTOpsieM myHKTHI 4—9 U IepeHOCUM HOBBIN T'pauK B OTYET.

12. IIpoBoMM aHanu3 pacupenesieHusl 3JEMEHTA, OMUCAaB €r0 aHO-
Majuyd Ha O00OMX TOPU30HTAX, OMpENENisieM MX B3aMMOCBA3b U JIa€M 3a-
KJIFOUeHHE 00 0COOCHHOCTSIX MUTPALIUU PJIEMEHTA.

38



Yacrs 2. OnpenesieHue BLIHOCA 3JIEMEHTOB
U3 MOYBbI B TPYHTOBbIE BOJAbI

Kparkas xapakrepucTuka. Hanpasnenue Murpamuu 3J€MEHTOB U3
MOYBBI B TPYHTOBBIE BOJABI IOJDKHO OBITH OMPENEICHO METOJAOM BHU3YaJU-
3al[MM U COIMOCTABJICHUS] aHOMAJIBHOTO PACIPEICIICHHS AJIEMEHTOB B MOY-
BaX M I'PYHTOBBIX BojAax. Ha teppuropuu TOM ke 3aBOACKOW IUIOIIAJKHU
ObuH mpoOypeHbl 6 HaOmoAaTeabHbIX CKBaXUH (puc. 10), koopauHaATHI
kotopeix B cucteMe UTM Bmecte ¢ AaHHBIMH ypOBHSI TPYHTOBBIX BOJI
npuBeneHbl B Tabn. 12. Teppuropust 3aBoaa mpeacTaBiseT cOO0N Topu-
30HTAJIbHYIO TUIOLIAJKY, CJIEAOBATEIbHO, aOCOJMIOTHBIE OTMETKH YCTHEB
CKBa)XUH MOT'YT OBITh NMPUHSATHI 3a YCIOBHBIN «0». Pe3ynbraThl uccieno-
BaHUsI TPYHTOBBIX BOJI IPUBEICHBI B Ta0. 12.

Y, M

|
4733750.06
A
4733700.09
4733650.04
A0

4733550.00

4733500.09

344900.00  345000.00 = 345100.00  345200.00  345300.00

A - ckBaXWHbI X, M

Puc. 10. I'uopouzocuncol 2pyHmoswix 600
U Hanpaeienue ux cmoka
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MeToanKa BbINIOJIHEHUA

1. Ucnionb3ys onucaHusi BINOJIHEHU YyacTu 1 jpabopaTopHoil pabo-
ThI (CM. MYHKTHI 2—12) mpoBeIUTE MOCTPOCHUE CXEMbI Pa3MEILICHUS] CKBa-
’KUH ¥ TUJIPOU3OTHUIIC TPYHTOBBIX BOJ Ha 3aBOJICKOM TEPPUTOPUU, YUUTHI-
Bas TO, YTO CKBaXXWHBI pa3MeIleHbl 1Mo ee mepudepun. [Ipu pabore B
Worksheet B rpadge C pasmecTuTe 3HaUYCHHS YpOBHEW I'DYHTOBBIX BOJ B
CKBa)KMHAX.

2. B oruere mo naboparopHoit padore (B Microsoft Word) npoana-
JU3APYHUTE TIOBEPXHOCTh YPOBHS TPYHTOBBIX BOJ H, NPU HAIUYHH €€
CKJIOHEHUS1, CTPEIKOMN YKaKUTE HAMPABJICHUE CTOKA IPYHTOBBIX BOJ (puc. 10).

3. Vcnonb3ysi onucaHus BHITIOJIHEHUS MEPBOM YacTH J1abOpaTOpHOU
paboThl (CM. MyHKTHI 2—12), BBIMOJHUTE MOCTPOCHUE JJIsi OMPEACIICHUS
pacrpeiesieHus] B TPYHTOBBIX BOJIaX TOTO K€ DJIEMEHTA, MOBEICHUE KOTO-
pPOTO aHATU3UPOBAIOCH B TTOYBAX MPH BHITIOJHEHUH MIEPBOM YacTu Jabopa-
TopHOI paboThl. [Tomydyenusii rpaduk (puc. 11) nepeHecure B OTUET.

Y.M c-3

4733750.04

20.00

19.00
- 18.00
17.00
16.00
15.00
14.00
13.00
12.00
11.00
10.00
9.00
8.00
7.00
—16.00
—15.00
—14.00
—3.00
—2.00

c8 y 4 e —11.00
A / .

34490000 34500000  345100.00 = 345200.00  345300.00

X, M

4733700.0¢€
4733650.00.

Cr
4733600.04
4733550.04

4733500.049

4733450.04

Puc. 11. Pacnpeodenenue antomurus
< 3
8 2PYHMOBBIX 800AX 3A800CKOU NAOUAOKU, Me/OM
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Pe3yjbTaThl HCCJI€0BAHUS TPYHTOBBIX BOJ
HA TEPPUTOPHUH 3aBOJACKON IJIOINAAKH

Ta0Omuna 12

CKBa)XMHBI M KX HOMEP 1 2 3 4 5 6
Koopsumarer UTM X 0344852 0345051 0345237 0345316 0345136 0344926
Y 4733619 4733714 4733765 4733579 4733481 4733409
YpoBeHBb TPYHTOBBIX BOJI, M 10,0 8,3 55 4.0 3,8 6,0
HedrenpoaykTsi, Mr/zLM3 0,21 0,043 0,095 0,61 0,16 0,092
A30T HUTPATHBIMH, Mr/,zxM3 1 8,5 0,10 0,10 2 2,5
ABOT HUTPUTHBIH, mr/am’ 0,14 0,053 0,079 0,061 0,054 0,061
ANIOMUHUH, Mr/am° 6,45 20,44 7,53 3,17 3,06 5,22
Kaamuii, mr/am’ 0,0043 0,00055 < 0,0001 0,0006 0,0001 0,0007
Maprasuert, Mr/am’ 10,27 7,39 4,95 5,26 0,19 0,22
Menp, Mr/am° 0,092 0,036 0,024 0,12 0,0044 0,019
Csunerl, mr/om’ 0,075 0,13 0,032 0,14 0,091 0,12
Xpom, mr/am’ 0,044 0,053 0,013 0,024 <0,01 <0,01
L{uHk, Mr/om° 1,56 0,31 0,48 0,21 0,05 0,11
Fe?, mr/nm’ (KoHCepBHD. ) 0,79 12,08 31,25 11,46 5 5
Fe®, mr/nm® (koHCEpBHP.) 0,1 0,1 0,1 0,1 0,1 0,1




Yacte 3. OnpenesieHue XapaKTepUCTHK MOBEACHU 3JIEMEHTA
JJIS JIMKBUIAUMH NPeANPUSATHS

IIpoBeneM Uil 3alaHHOIO dJIEMEHTa BCIHO padoTy, KOTopas Oblia
OINHCaHA B YacTAX | ¥ 2, uCnoyib3ys JaHHBIC MCCIECAOBAHUM, OTYYEHHbIC
MIpY JIUKBUJALMHI PEATPHUITHS ITOCIIE 2-X JIET YCIEIIHON pabOoThI.

IIpu >TOM HEOOXOAUMO MOMHHUTH O TOM, YTO KOOPJHWHATHI TOYEK
onpoOoBanuii (Tadm. 13) u KoopAMHATHI CKBaXWH (Ta0a. 14) M3MEHMINCE,
T. K. CKBOXHHBI B IIpoliecce padOoThl HE COXPAHUIUCh U ObUTM MPOOYPEHBI
BHOBb.

BoeiBOADBI

1. YcTaHOBUTH paclipeielieHie aHOMaJIMH B IIEPBOM U BTOPOM I0Y-
BEHHBIX TOPU30HTAX.

2. CaenaThb 3aKIOUYEHUE O MOJBUKHOCTU WM MHEPTHOCTH UCCIIEIY-
€MOT'0 DJICMEHTA.

3. OnpenenuTh CKIOHEHUE 3epKajla TPYHTOBBIX BOJI.

4. TIpoBecTH COTMOCTABICHUE aHOMAJUNA HMCCIEAYEMOTO JJIEMEHTA B
MOYBaxX U TPYHTOBBIX BOJIAX.

5. JlaTh 3aKIIOYCHHE O BBIHOCE JAHHOIO KOMIIOHEHTAa U3 IIOYB B
TPYHTOBBIE€ BOJIBI.

6. /laTb pexoMeHIaIuu O MPOBEICHUN PEKYJIbTUBAIIMOHHBIX PabOT
nepe1 HayajoM JIesITeIbHOCTH 3aBojia TPYOHOTO MOKPBITHS.

Cnenatp 3aKJIIOYEHHE B COOTBETCTBUM C MyHKTamMu 1—6 st moce-
OYIOIEeW JUKBUIAIIMU OPEANPUSATUS TMOCTe ABYXJETHEW pabOThl U JaTh
PEKOMEHAAIIUM O HEOOXOJUMBIX PEKYIbTUBALIMOHHBIX padoTax.

3anuTUTh OTYET IO Ja00paTOPHOM padoTe.

Bonpocbl AN camonoaroToBKU
1. Kakue cyniecTByrOT METO/IBI ONPEEIIEHUS] MATPALIAA KOMIIOHEHTOB?
2. Kaknue KOMIIOHEHTHI MUTPUPYIOT HauOoJiee aKTUBHO B TOYBAX U

CBOOOJIHO MEPEXOAAT U3 MMOUYBEHHBIX TOPHU30HTOB B IPYHTOBBIC BOIbI?
3. UTo Takoe rupOn30TUIICH U KaK OHU OTIPEACIISIOTCS ?
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Conep:kaHue KOMIIOHEHTOB B MOYBAX TEPPUTOPUH 3aABOACKOIN MJIOMIATKH
nocJie JJUKBUIAIUM NPeINnpUusTUS

Taomuna 13

Ne | Koopmuaater UTM TopusoT Al Cu Pb Cr Zn Fe Mn HY | Cd
po0 X Y MI/KT | MI/KT | MI/KT | MI/KT | MI/KT | MI/KT | MI/KT | MI/T | MI/KT
1/1 | 0344887 | 4733608 1 7064 | 4,25 | 4,50 [17,00| 20,25 | 10517 | 47,14 24 0,005
1/2 2 12853 | 10,00 | 5,75 | 25,00 | 25,50 | 13924 | 101,70 | 30 |0,006
2/1 | 0344875 | 4733636 1 5290 | 2,75 | 7,00 [ 15,50 | 22,00 | 8512 | 60,73 16 | 0,005
2/2 2 7737 | 5,75 | 8,50 [18,50| 18,50 | 11796 | 82,06 15 0,005
3/1 | 0344362 | 4733675 1 7888 | 5,50 | 3,75 |16,75| 23,25 | 11476 | 52,08 13 |0,005
3/2 2 9814 | 6,75 | 9,50 | 20,25| 24,25 | 13751 | 88,17 59 0,005
4/1 | 0344381 | 4733646 1 8410 | 24,75 | 450 [ 19,00 | 24,75 | 12349 | 73,18 27 0,005
412 2 9860 | 8,50 | 4,25 |[21,00| 25,00 | 132296 | 87,00 31 |0,005
5/1 | 0345054 | 4733702 1 9651 | 11,25 | 5,00 | 22,50 | 31,00 | 14157 | 89,33 23 0,005
5/2 2 13004 | 9,75 | 4,50 | 30,75 | 25,00 | 15793 | 109,56 | 12 |0,005
6/1 | 0345121 | 4733111 1 7378 | 4,25 | 3,25 |15,75| 22,50 | 10271 | 45,10 19 0,005
6/2 2 9941 | 7,00 | 4,75 |18,75| 20,50 | 13100 | 93,26 18 | 0,005
7/1 10345113 | 4733742 1 9674 | 4,25 | 3,25 [19,25| 24,50 | 10934 | 49,03 22 0,005
712 2 11832 | 9,00 | 5,00 | 24,00 | 22,25 | 13444 | 109,11 | 18 0,005
8/1 | 0345218 | 4733791 1 8271 | 6,75 | 3,75 |18,25| 26,00 | 13407 | 69,69 21 10,005




[Tponomkenne Tadm. 13

Ne | Koopmuaater UTM TopusonT Al Cu Pb Cr Zn Fe Mn HY | Cd
po0 X Y MTI/KT | MT/KT | MI/KT | MT/KT | MT/KT | MI/KT | MT/KT | MT/T | MI/KT
8/2 2 10741 7,75 | 4,25 | 21,75 | 26,75 | 14686 | 95,73 30 | 0,005
9/1 0345241 | 4733749 1 10219 | 4,00 | 3,25 | 17,50 | 24,25 | 12091 | 47,28 16 | 0,005
9/2 2 8456 | 14,25 | 7,25 | 23,75| 47,25 | 16236 | 121,20 | 420 |0,007
10/1 | 0345271 | 4733681 1 8340 | 9,00 | 9,50 |18,25| 80,00 | 16310 | 74,35 52 10,005
10/2 2 11542 | 9,25 | 8,00 | 18,00 | 33,50 | 14822 | 98,64 38 0,011
11/1 | 0345310 | 4733588 1 9871 | 7,00 | 5,75 |17,00| 25,00 | 12583 |103,88| 17 |0,005
11/2 2 11298 | 7,50 | 5,00 | 19,00 | 20,75 | 13653 | 117,27 | 17 |0,005
12/1 | 0345314 | 4733560 1 7435 | 5,50 | 5,50 [15,50| 26,50 | 12509 | 88,46 18 | 0,005
12/2 2 12586 | 8,00 | 5,25 | 19,50 | 22,00 | 14576 | 114,36 | 15 |0,003
13/1 | 0345212 | 4733513 1 14082 | 7,75 | 5,25 |20,25| 25,75 | 17380 |123,52| 19 0,002
13/2 2 7354 | 4,00 | 3,50 [15,00| 24,25 | 12644 | 55,58 18 | 0,005
14/1 | 0345200 | 4733539 1 5220 | 63,75 | 9,00 | 20,50 | 77,50 | 21955 |532,53| 24 |0,093
14/2 2 12922 | 8,25 | 5,75 | 21,75 | 26,00 | 16470 | 97,19 18 {0,010
15/1 | 0345131 | 4733485 1 8584 | 3,75 | 3,00 |16,75| 24,25 | 13862 | 52,08 17 0,005
15/2 2 14801 | 9,75 | 6,25 | 24,00 | 28,25 | 17355 | 222,26| 17 0,018
16/1 | 0345031 | 4733431 1 8097 | 450 | 3,25 | 16,00 | 24,25 | 13234 | 68,23 12 10,021




Oxkonuanue Tab6i. 13

Ne | Koopmuaater UTM TopusonT Al Cu Pb Cr Zn Fe Mn HY | Cd
po0 X Y MTI/KT | MT/KT | MI/KT | MT/KT | MT/KT | MI/KT | MT/KT | MT/T | MI/KT
16/2 2 11182 | 8,75 | 5,00 |10,75| 22,50 | 15141 |525,25| 12 0,032
17/1 | 0345013 | 4733460 1 6508 | 5,00 |10,75|13,25| 27,75 | 10258 | 56,30 34 10,020
17/2 2 3352 | 3,00 | 7450 8,25 | 30,25 | 4797 | 44,37 43 10,040
18/1 | 0344937 | 4733388 1 7772 | 5,00 | 525 |15,25| 21,25 | 12386 | 88,31 15 | 0,007
18/2 2 10208 | 7,75 | 4,25 | 17,00 | 23,25 | 14428 | 83,80 15 0,015
19/1 | 0344315 | 4733425 1 15033 | 4,50 | 4,00 | 23,25 | 37,50 | 21267 | 382,66 | 15 0,019
19/2 2 13119 | 4,75 | 4,50 | 23,50 | 39,00 | 21783 | 371,02 12 0,038
20/1 | 0344302 | 4733529 1 1984 | 3,25 | 1,50 | 11,00 | 38,50 | 7232 | 38,12 | 110 |0,017
20/2 2 6774 6 3,75 | 1550 | 26,5 | 11119 | 93,56 60 | 0,004




MOCJIC IMKBUIAUUU NPEANPUATHA

Ta0Omuna 14
Pe3yabTaThl HCCJIEIOBAHHUS TPYHTOBBIX BOJ HA TEPPUTOPHH 3aBOACKOI MJIOMIATKH

No Koopnunatet UTM | Tayouna AL Cu Pb Cr Zn Fe Mn | HY Cd
CKBAYKHUHBI X Y rpyl]{;:;BHX MT/KT | MI/KT | MI/KT | MI/KT | MI/KT | MI/KT | MT/KT | MI/T | MI/KT
1 0344851 | 4733622 7,75 545 | 0,025 | 0,106 | 0,006 | 0,07 | 1,29 | 13 | 1,37 | 0,0029
2 0345052 | 4733704 7,35 2439 | 0,2 |0,011 | 0,035 | 0,2 6,43 |17,75| 5,12 | 0,0029
3 0345236 | 4733757 5.95 1,33 |0,0084| 0,12 | 0,033 | 0,015 | 6,42 | 1,3 | 3,82 |0,00043
4 0345294 | 4733550 1,90 1,18 |0,0067| 0,12 | 0,017 | 0,019 4 2 1,56 | 0,0003
5 0345131 | 4733481 2,15 2,57 | 0,023 | 0,45 | 0,011 | 0,027 | 191 | 0,62 | 0,44 | 0,0022
6 0344925 | 4733404 4,80 0,54 (10,0095 0,25 | 0,004 | 0,03 | 0,49 |0,072| 0,64 |0,00045




NABOPATOPHAA PABOTA Ne 4

OnpepeneHne cyomMoaanbLHOro cocrtaBa
ropHou nopoasbl

Heas. Ha ocHOBaHMM XMMHUYECKOTO aHAIM3a TOPHOU ITOPOJIBI OMpe-
JEIIUTh €€ BEPOATHOCTHBIN MUHEPAJIbHBIN COCTAB.

Kparkas xapakrepuctuka. Bo MHOrux ciydasx MCCIIE€IOBATEIIO
HEO0OXOJMMO 3HATh HE TOJIBKO Kaue€CTBEHHBIN, HO U KOJIUYECTBEHHBIN CO-
CTaB TOpHOUW mMmopoabl. MHOrue uccienoBaTesn pa3padaThiBaad METOIbI
nepecuera XMMUYECKUX aHAJIM30B HAa CyOMOAaIbHBIN (T. €. OJM3KUM K pe-
albHOMY) cocTaB. B ocHOBe jgaHHOW jabopaTtopHOM paboTe JieKar Mpe-
cTaBieHus, n3jaoxeHHsle B coopauke C.B. Edbpemonoii u K.I'. Ctadeesa [4].

Pacuer ocymiecTBisieTcss HA OCHOBAaHUM UCTIOIB30BaHus (HOPMYJT MU-
HEpasoB B OKcUIHOU dopme (Tadi. 15) u nmpuBeAeHUS MOJEKYJISIPHBIX KO-
aurdectB K 100 %.

3apnanue. Heobxoaumo ompeaenuTh BEPOATHOCTHBI MUHEpaIbHBIN
COCTaB TOPHOM MOPOABI HA OCHOBAHWM MCCIICIOBAHUS TPEX XUMHUYECKUX
aHAJIM30B MarMaTU4eCcKON TOpHOM moposl (Tadd. 16).

HeoOxoammMo mpoBecTH pacdyeT CyOMOAalbHOTO COCTaBa TOPHOM Io-
POJIBI TS BCEX TPEX aHAJIM30B M TIOCTPOUTD TPEYToibHHUK coctaBa Pl — Q — Or.
Pabora paccuntana Ha 6 4acOB ayJJUTOPHBIX 3aHITHUH.

IHHopsiok padoThI

1. Habupaem (komupyem u3 ToTOBOTO (haitna) XUMUYECKUN aHAU3
MTOPOJBI.

2. JIns onpeneneHus: MOJIEKYJIIPHOW MACChI JJIs1 KaKJI0TO OKCHJIA CO-
ctaBisieM cBoto popmyny. Hanpumep, B siueiike C3 moja 3HaueHHEM PO-
rieHTa Maccel SiO, HaOupaeM cliieAyroIIee BrIpaKeHHE:

=28,086+(15,999s2),

rae 28,086 — atomHbIN Bec KpemHHUs, a 15,999 — aToMHBIN BeC KUCIOPO/a,
YMHOKEHHBIM Ha KOJIMYECTBO €ro aTroMoB. I1o aTomy 00pa3ily, uCroab3ys
3HAUYEHUS] AaTOMHBIX BECOB AJIEMEHTOB U3 nepuoanyeckor cuctemsl .M. Men-
JieJieeBa, OMPeIesieM MOJIEKYJISIPHYIO MacCy KaXJI0ro OKCH/a.

3. B suciike C5 (mox SiO,) onpenensieM MOJICKYISIPHOE KOJIHYSCTBO
okcupaa. /s atoro B siueiiky C5 3amuceiBaeM dhopmyiy =C3/C41000, co-
IJ1aCHO KOTOPOM 3HAYEHME KOMITIOHEHTA B MPOILICHTaX MAacChl ACJIUM Ha €ro
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MOJIEKYJIIpHYIO Maccy u ymMmHokaeM Ha 1000. [ToBropum 3ty popmyiy s
BCEro psiJia OKCUAOB JIEMEHTOB.

4. BeraucisieM CyMMy MOJICKYJISIPHBIX KOJTHUYECTB JIEMEHTOB, TTOMeE-
CTHB €€ B siuerky BS.

5. OnpenensaeM MOJIEKYJSIpHbIE NPOUEHTH. BHOcUM B suenky C6
bopmyny: =C6°100/B5. IlonobHbie (OpMyNBI BHOCITCA M IS BCEX
OCTaJIbHBIX OKCHUJIOB 3jieMeHTOB. ClielyeT y4ecTb, UTO NMPU KOMUPOBAHUU
dbopMyJibl B OCTalIbHBbIC SYEHKHU, HYKHO MPOCIEAUTH 3a UX MPaBUIHHO-
CTBIO U TIPU HEOOXOJIMMOCTU H3MEHUTH (OPMYJIBI TaK, YTOOBI BO BCEX
aueiikax (QurypupoBasia CymMMa, COOTBETCTBYIOIIAS OINPEACICHHON B
auerke BS.

6. OnpenensgeM CyMMy MOJIEKYJISIPHBIX MPOLEHTOB, KOTOPasl TOHKHA
obITh paBHa 100 %.

7. 3aTeM mpUCTyHaeM HEMOCPEICTBEHHO K pacueTry CcyOMOAalbHOTO
coCcTaBa MUHEPAJIOB.

B ctpoke 8 ompeznensieM cojepxKaHUe anaTUTa, UCIOIb3Yysl 3HAYCHUS
ero ¢opMyiasl B okcuaHou dopme (tadm. 17). Ilpm s3ToM mcmomb3yercs
MPUHIIMN 3anoHeHUs GOpMYIIbl MUHEpaia B OKCUAHOHN (popme, HauuHasi ¢
OKCHJIa DJIEMEHTA, BEPOSTHOCTh BXOXJIECHUSI KOTOPOIO0 B MUHEpAT HE BbI-
3pIBaeT coMHeHMM. Utak, Mbl BHOCUM B siueliky N7 Bcé comepskanne P,0s
U B COOTBETCTBUU C (POPMYJION paBHOE €My KOJIMYECTBO BOJbI U U3BECTH.
B sueiike B3 moMecTuM CymMMy OKCHJIOB, KOTOpas U OyJIEeT SIBJISITHCS MPO-
IIEHTHBIM COJIEp>)KaHUEM JTAaHHOTO MUHEpaIa.

Hwxe HamMeHOBaHUs MHUHEpana 3aJCUCTBYEM SYEUKY, XapaKTEepU-
3YIOIIYI0 OCTaTOK MOJEKYJSPHBIX MPOLIEHTOB JAHHOI'O 3JIEMEHTa, KOTO-
PBI HAXOIUTCS JIJIS OABEACHUSI CYMMapHBIX UTOTOB TIPOBEJICHHOTO pacyeTa.

8. Takum 00pa3oMm, B CTPOKE 8 BBIUUCIMM OCTATOK KOMIIOHEHTOB MO-
cJie UX pacxoJoBaHus Ha anmatuT. J[yis atoro B siueiike C8 3anuiiem ¢op-
myiy =C6-C7, KOTOpYI0 1 TOBTOPUM BO BCEX OCTAJIbHBIX STUEHKAX psja.

9. IlpoBeaeM pacueT OCTAbHBIX TUIOMOP(PHBIX MUHEPAJIOB.

10. IIpeacTtaBumM oTYET 1O JabOpaTOpHOM padoTe.

Pe3ynbTaT pacyeta MOXKHO CUMTATh CIPABEJIUBBIM, T. K. OCTaJIOCh
HE peann30BaHHBIM Bcero 3,87 % rnmHo3zeMa. BeposTtHee Bcero B mopoje
MPUCYTCTBYET TaKOW BBICOKOTJIMHO3EMHUCTHI MUHEPAJI, KAK CEPHUIIHT.

AHaJIOTUYHBIM 00pa30M PacCUMTHIBAEM JIBA JAPYrux aHaiduza. Bce mo-
JydeHHBIE pe3yibTaThl mepeHocuM dYepe3 Oydep obOmena B Microsoft
Word 15 moAroTOBKH OTYETA.
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IIpumep pacuera cyOMOJaJBbHOIO COCTABA MO MOJIEKYJISAPHBIM NIPOLEHTAM

Ta0muna 15

A B C D E F G H I J K L M N

2 SiO, | TiO, | Al,Os | Fe,03| FeO | MnO | MgO | CaO | Na;,O | K;O | H,O" | P,Os
3 | %. maccel 67,00 | 0,72 | 1553 | 2,06 | 3,75 | 0,08 | 1,95 | 2,27 | 251 | 3,69 | 0,90 | 0,24
4 | Momn. macca 60,08 | 79,90 |101,96(159,69| 71,85 | 70,94 | 40,30 | 56,08 | 61,98 | 94,20 | 17,00 |141,94
5 | Mou. xon-Bo [1565,82(1115,11| 9,01 |152,32| 12,90 | 52,19 | 1,13 | 48,38 | 40,48 | 40,50 | 39,17 | 52,94 | 1,69
6 | Monexysp-

HbIE %0 100,00 | 71,22 | 0,58 | 9,73 | 0,82 | 3,33 | 0,07 | 3,09 | 259 | 259 | 250 | 3,38 | 0,11
7 Anarur 0,18 0,04 0,04 | 0,11
8 Ocratok 99,82 | 71,22 | 058 | 9,73 | 0,82 | 3,33 | 0,07 | 3,09 | 255 | 2,59 | 2,50 | 3,35 | 0,00
9 Cden 1,73 0,58 | 0,58 0,58
10| Ocratok 98,09 | 70,64 | 0,00 | 9,73 | 0,82 | 3,33 | 0,07 | 3,09 | 1,97 | 259 | 250 | 3,35 | 0,00
11| Amduboa | 16,07 | 6,93 0,59 | 0,59 | 2,27 | 0,07 | 2,27 | 1,97 | 0,32 1,07
12| Ocratok 82,02 | 63,71 | 0,00 | 9,14 | 0,24 | 1,07 | 0,00 | 0,82 | 0,00 | 2,27 | 2,50 | 2,28 | 0,00
13| Xuopur 4,79 0,13 0,50 1,07 0,82 2,28




Oxkonuanue TabmI. 15

A B C D E F G H I J K L M N
14| Ocrarok 77,23 | 6358 | 0,00 | 864 | 0,24 | 0,00 | 0,00 | 0,00 | 0,00 | 2,27 | 2,50 | 0,00 | 0,00
15| AuasOur 18,13 | 13,60 2,27 2,27
16| Ocratok 59,10 | 49,98 | 0,00 | 6,37 | 0,24 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 2,50 | 0,00 | 0,00
17| Awnoprur 0,00
18| Ocrarok 59,10 | 49,98 | 0,00 | 6,37 | 0,24 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 2,50 | 0,00 | 0,00
19 KIIHI 20,01 | 15,01 2,50 2,50
20| Ocratok 39,08 | 3497 | 0,00 | 387 | 0,24 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
21 KBapn 34,97 | 34,97
22| OcraTok 4,11 0,00 | 0,00 | 3,87 | 0,24 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
23| Temarur 0,24 0,00 0,24
24| OcraTok 3,87 0,00 | 0,00 | 3,87 | 0,00 | 0,00 | 0,00 | O,00 | O,00 | O,00 | 0,00 | 0,00 | 0,00




BapuaHTbl 3a1aHuil 1JIS BHINOJHEHU Ja00paTOpHOM padoThl Ne 4

Ta0muna 16

Ne KoMIToHEeHTEI
/o | Sio, TiO, AlL,O; | Fe,O4 FeO MnO MgO CaO Na,O K,O H,O P,Os
Bapuanr 1
1 66,01 0,91 13,74 1,49 5,23 0,08 0,56 2,81 2,94 4,72 1,23 0,24
2 69,80 0,43 13,33 0,92 3,42 0,05 0,39 2,10 2,79 5,52 0,93 0,17
3 74,39 0,15 13,15 0,82 0,94 0,03 0,09 0,89 2,91 5,17 0,87 0,06
Bapuant 2
4 | 67,77 0,44 10,25 4,32 4,29 0,19 0,10 0,39 6,33 4,38 0,22 0,06
3) 70,96 0,49 11,45 4,0 0,53 0,12 0,01 0,67 6,85 4,65 0,22 0,02
6 62,68 0,38 16,21 2,40 2,28 0,14 0,01 1,44 8,11 5,58 0,83 0,06
Bapuanr 3
7 | 48,10 0,79 20,37 3,81 6,30 0,14 6,63 10,62 2,68 0,43 1,02 0,11
8 | 41,18 1,48 15,84 3,23 9,10 0,15 10,13 12,75 1,88 0,78 2,15 1,10
9 50,90 1,22 15,27 2,85 9,07 0,19 6,07 10,27 1,84 0,14 1,51 0,01
Bapuanr 4
10 | 76,53 0,15 12,17 1,53 0,10 0,13 0,71 0,33 3,70 2,54 0,65 0,03




[Iponomkenue Taba. 16

No KomnoneHTs!

1/ SlOZ T|02 A|203 Fe,0O4 FeO MnO MgO CaO Na,O K,O H,O P,0Os

12 70,90 0,31 13,77 1,18 2,24 0,07 0,83 2,63 3,27 2,79 1,13 0,07
Bapuanr S

13 46,29 1,31 20,75 2,62 3,98 0,10 3,32 12,71 2,95 1,42 0,20 0,26

14 72,73 0,20 13,08 1,24 0,95 0,07 0,06 3,64 2,45 4,67 0,42 0,12

15 61,50 0,87 17,10 2,60 2,88 0,09 2,67 3,70 2,90 3,40 0,07 0,20
Bapuanr 6

16 55,05 1,05 18,50 0,54 7,56 0,18 3,54 4,38 2,75 2,88 0,20 0,27

17 57,37 0,76 17,08 0,72 5,36 0,15 3,90 5,05 1,90 2,48 1,05 0,31

18 73,27 0,14 13,50 1,80 0,18 0,09 0,56 0,94 3,78 3,84 0,80 0,04
Bapuanr 7

19 48,69 1,34 20,45 2,37 6,14 0,14 3,12 9,83 3,23 0,79 3,25 0,60

20 58,40 0,56 13,35 2,13 4,76 0,12 4,96 511 3,34 2,09 0,14 0,15

21 76,10 0,17 12,40 0,09 1,27 0,01 0,65 2,00 3,60 3,20 0,56 0,03
Bapuant 8

22 56,31 0,77 16,35 1,15 6,66 0,16 5,28 7,01 3,08 1,58 1,78 0,35

23 62,50 0,35 16,00 0,45 5,20 0,09 3,02 4,81 3,01 2,51 1,50 0,35




Oxkonuanue Tab6I. 16

No KommoneHTsl

/11 S|02 TIOZ Aleg Fe,O; FeO MnO MgO CaO Na,O K,0 H,O P,Os5
Bapuaur 9

25 71,77 0,38 14,43 1,17 1,70 0,07 0,39 0,81 4,06 3,48 0,19 0,08

26 50,70 0,70 21,40 0,29 6,14 0,13 3,90 9,28 3,24 1,21 0,35 0,41

27 62,15 0,56 16,71 1,40 2,78 0,08 2,39 2,60 3,62 4,01 3,05 0,23

Ilpumeuanue: 1— xBapueBblii CHEHHT, 2 — panakuBH, 3 — rpaHuT: 1, 2 — Beiboprekuii mnyToH, 3 — maccuB Bekkeps [4];
4-6 — Mnumayccakckuii MaccuB [5]: 4 — KBapIeBbIN CHEHUT, 5 — MIEIIOYHON TPaHHT, 6 — CHeHUT; 7—9 — rab0poun sl 7 — rabopo
3aiicaHCKOM CKJIa4aToOi CUCTEMBI, 8 — ropHONeHauT, Ounnsuaus; 9 — rabopo-noneput, Myromxapst [6]; 10—27 — rpanuTo-
uzbl JlansHeropckoro paiiona [7]: 10, 18, 24, 25 — rpanodupoBeIil rpaHuT ApapaTcKoro UHTpy3uBa, 11 — rpanut JlansHerop-
cKoro uHTpy3uBa (ckB. 753); 12 — apamenut; 13 — ra6oponuoput Hukomnaesckoit ctpykrypsl; 14, 21 — rpanut JlanbHerop-
CKOrO WHTpPYy3uBa; 15 — rpanoauoputr uHTpy3uBa ki. JKenTelif; 16 — OTUOpUTOBOE BKIIOYEHHWE WHTPY3HUBa Ki. JKeNTblid;
17 — rpanutoun untpysusa ki. Jlanmuna; 19 — uatpy3usHas nopoja Hukomnaesckoit ctpyktypsl; 20 — auoput maccua [lep-
BbIil Jlanroy; 22 — nuoput uHTpy3uBa k. ConHeuHbIi; 23 — rpaHoquopuT UHTpY3uBa KiI. CoJHEUHBIH; 26 — rab0pouopuT
HuxonaeBckoi CTpyKTyphl; 27 — TpaHOAUOPUT UHTPY3UBA K. JKENTHIN.



BoiBoabl. B 3akitoucHre paboThl IOCTPOUM TPEYTOJIBHHK COCTaBOB
Pl — Q — Or, npuMeHss yke 3HAKOMYIO METOJHMKY PaOOThI B IPOTrpamMme
Statistica (uau MOCTPOCHUE TPEYroJIbHUKA B IIPOrpaMMe, M3JI0)KCHHOE B
naboparopHoit padote Ne 1).

[IpencraBisgeM 3aKIFOUYCHHE O MPOIEHTHOM COJACPKAHWU OCHOBHBIX
MUHEPAJIOB, ClIararoluX HCCIICOBAaHHbBIC TOpPHBIC MOpoabl. Ha Tpeyroib-
HUKE OTMEYaeM TPEHJ] COCTaBa MCCIIEIOBAaHHBIX TOPHBIX TIOPO/I.

Tabamma 17
®opmyJibl MUHEPAJIOB B OKCHAHOM hopme [8]
MuHepaj dopmyia B BHJIC OKCHIOB
ABIruT 6,5 CaOe- 8(Fe, Mg)Oe 3(Al, Fe),03¢ 14,5 SiO,
PomOnueckne nmu- (Mg, Fe)Or- SiO,
POKCEHBI
AabouT Na,O+Al,03¢6 Si0,
AHOpPTHT Ca0O°+AlL,03¢ S10,
AnaTuTt CaOe 3P,05+(H,0, F»,)
buorurt KzO' 6(Mg, FC)O' (Al, F€)203' 6 SlOz'ZHgO
I'ematur Fe,03
Nnanmenur FeOe- TiO,
KBapix SiO,
Kanuessiii nosesoii | K,0O+Al,O3¢6 SiO,
InaT
Kaabuur CaOe CO,
Kaogunur Al,O3¢2 Si0O,2H,0
Kopynna Al,O4
ﬂeﬁHHT K20'A1203'4 SIOZ
Maruerur FeOe Fe,04
Myckosur (cepunut) | K,O+(Al, Fe),03¢ 6 SiO,*2H,0
He(l)e.]'II/IH Na,O+Al,03°2 Si0,
IMupur FeS,
PoroBasi oOMaHKa 0,6Na,O- 3,7Ca0 8,5(Mg, Fe)Oe- 2,2(Al, Fe),03°13
SiOg'ZHzO
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Oxonuanue Tab6m. 17

MuHepaj dopmyIia B BUJIe OKCHJIOB
Turanur (cen) CaOe TiO,e SIO,
Dasur 2FeOe Si0,
daopur CaF,
®opcrepur 2MgO- Si0;
XJ10puT 6(Mg, Fe)Oe 0,75(Al, Fe),03¢ 3,5 Si0,+6,5H,0
XpomuT FeOe Cr,04
Mupxon Zr0O,e Si0,

BOI'IpOCbI AOnsa camonoarotToBKu
1. B uem pazHuia Mexay MOAaIbHbIM, CyOMOJAIbHBIM U HOPMATHB-

HBIM COCTaBaMM MarMaTU4e€CKON TOPHOH TTOPOIbI?
2. C KakuxX KOMIIOHEHTOB MPEANOYTUTEILHEE HAUNHATh pacyeT?
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NABOPATOPHAA PABOTA Ne 5

BMOMOHUTOPUHI U aHanNu3
NONy4YeHHbIX pe3yfibTaToB

Heas. HayunTcsa nHTEpNIpeTUPOBATH JaHHBIE MOHUTOPHUHTA.
Kpartkas xapakrepucruxka. Corpyaaukamu OAO [JansBocTHNI -
MPOEKTYrob ObLI MPOBEJAECH OMOMOHUTOPUHI HAa YTOJIBHBIX pa3pe3ax u
maxtax [Ipumopckoro kpad. s onpeneneHus couepKaHusl TKEIbIX Me-
TaJUIOB B PAaCTEHUSAX HA MyHKTaX MOHUTOPUHTA OTOMPATIUCH 00pasiibl Clie-
IYIOIIUX BHUJOB: Oepe3a MaHbWKYpCKas U COCHa OObIKHOBEHHas. OHO-
BPEMEHHO MPOBOJUIIOCH T€OXUMHUYECKOE UCCIEIOBAHUE COCTABA MTOYB.
3ananue. [IpoBecTu cpaBHEHHME KOHUEHTPALMM TSKEJBIX METAIOB
B PACTUTENIbHBIX 00pa3liax Ha MyHKTaX MOHUTOPHUHTA C UX (POHOBBIMHU CO-
JepKaHUusIMU B 00pasiiax, MPUHSTHIX 32 YCIOBHO HE3arps3HECHHbBIC, TTPOBE-
CTA QHAJIOTUYHOE COMOCTABJICHHWE B MOYBAX M CJI€JIaTh BBIBOJI O HAKOMU-
TEJIbHBIX CIIOCOOHOCTSX pacTeHui. Pabora paccuntana Ha 4 yaca 3aHATHI.
J1J1s1 BHITTOJIHEHHMS 3a[jaHKs UCII0JIb30BaTh BCe JaHHbIC (Tabm. 18-22).

Taomuna 18
Pe3yabTaThl XUMHYECKHX AHAJU30B 0epe3bl MAHbYKYPCKOM
HA MYHKTaX OMOMOHUTOPUHIAa BocTOYHOro yyacTka paspesa
«PeTuX0BCKUI»

5 KonmenTparus, Mr/kr
5 =
2 o
=4 E MecTto obopa
:g Pb Cd Cu | Zn Hg As
p=
1 |®oHoBBI yyacTok 2,14 | 0,318 | 2,2 |33,9| 0,0002 | 0,013

2 |PexynwTuBupoBanusiii oopt | 2,17 | 0,462 | 2,3 |34,9| 0,0004 | 0,019

He pexynpTrBupoBaHHas
4acTh MOJIS

3,02 | 1,715 | 3,1 |37,7| 0,0006 | 0,024
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Tabnuua 19

ConepxaHue TAKeJIbIX METALIIOB B OYBAaX
PeTnx0BCKOro0 yrojasHoro paspesa (BoctouHblii y4acToK), MI/Kr

- DJIIEMEHTHI
=
= =
2 o
E“E Mecto oT60pa npoos
= B Po | Ccd | Cu | zn | Co | Ni
=
1 |®oHOBBIN y4aCTOK 10,40 0,13 2,00 10,10 1,60 3,10
o [PeKYIBTHBMPOBAHHBIA | 1070 | 090 | 610 | 13,00 | 2,30 | 4,80
OTBaJl
3 [He ey IbTHBHPOBAH- 720 | 029 | 430 | 890 | 090 | 270
HBIU Bapocnmn OTBaJ1
4 [HePEKYNBTHBHPOBAH- | 4aon | 515 | 530 | 1820 | 2,70 | 4,00
HBIN HC 3apocm1/m OTBaJl
Ta6muia 20
Conepmanne THAKECJIBIX METAJJIOB B IToYBax
PEeKYJbTUBHUPOBAHHBIX OTBAJIOB
I1aBJjIOBCKOTO YroJIbHOTO pa3pe3a, MI/KT
3 DJIIEMEHTHI
jan)
=S
X o
=N E MecTto otGopa mpoObI
= B Pb | Cd | Cu | zn | Co | Ni
=
4 | ®OHOBBII y4acTOK 1,70 |He omp.| 1,60 2,80 0,90 1,50
o |[PeKYIBTHBHPOBAH- | 450 |jeons | 180 | 6,10 | 1,00 | 2,40
HBIU OTBAJI
1 |[HePeRymeTHBHPO- | 526 e onn | 100 | 490 | 1,20 | 240
BAHHBIN OTBaJl
3 |VronbHBIH pa3pe3 11,60 |He omp.| 5,90 6,70 3,40 6,90
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Tabnuia 21
Coaep:kaHHe TAKeJIbIX METALJIOB B MOYBaX
€caMo03apacTaiinxX 0TBAJIOB
I1aBJIOBCKOTO YroJILHOTO pa3pe3a, MI/KT

o DJ1EeMEHTBI
=
SRS
2 o
=4 CE’ MecTto otbopa poObI
=g Pb | cd | Cu | zn | Co | Ni
=
1 DOHOBBIN Y4aCTOK 1,60 0,07 1,18 4,50 1,50 0,50
2 Pazpes 11 2,00 0,12 6,50 10,60 1,00 1,20
3 Pazpes 9 4,20 0,08 2,30 5,50 2,10 2,70
4 Paspes 6 6,30 0,12 4,70 8,20 1,50 2,10
5 Paspes 5 7,80 0,12 6,10 5,00 1,50 2,00
6 Ipaspes 4 9,00 | 0,12 | 7,00 | 440 | 1,70 | 5,40
7 [Yromutii paspes 1020 | 025 | 2,00 | 1230 | 020 | 1,40
(Ne 3)
Tabnwna 22
Pe3yabTaThl XUMHYECKHX AHAJIN30B PACTUTEIbHBIX 00Pa310B
HA MYHKTAX MOHUTOPUHIA MOJIA IIAXThI «XaCaH»
5 KonnenTparus, Mr/kr
= £
=iy
E = Mecto oT60pa npoos
z Po | Cd | Cu| Zn | Hg As
=

TpocTHUK 00BIKHOBEHHBIH

1 |®oHOBBII y4acTOK 0,320,042 1,2 | 17,3 | 0,0003 |0,012

2 |Tepputopus CKBaXWUHBI SH 0,3410,058| 1,0 | 15,4 0,0006 {0,013

3 ]:O;IKMOTI/IBJII/IBaHIaXTHHX 0,460,069 | 1.2 | 15,0/ 0,0013 (0,012
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Oxonuanue TabI. 22

5 KoHnentparusi, Mr/kr
= =
X o
=4 E Mecto or6opa mpoOsI
= = Pb | Cd | Cu | Zn Hg As
=
4 |OTBas TPOMILTONIAIKH 0,28 0,06 | 0,8 |12,9| 0,0008 | 0,01

5 |Teppurtopus npommutomanku | 0,94 | 0,121 | 4,5 | 23,4 | 0,0003 {0,013
Jlecnenena nByuBeTHast

1 |DoHOBBII y4acTOK 1,05(0,176 | 2,3 | 16,9 | 0,0011 (0,011

2 |OTBax MpOMILIOMAIKA 0,680,104 | 3,2 | 15,0 0,0005 | 0,01

3 |Teppuropus npommmiomanku | 0,68 | 0,104 | 3,2 | 15,0 | 0,0005 | 0,01
Jy0 3y0uarsbIil

4 |DOHOBBIN yUaCTOK 0,730,116 | 3,1 | 15,8 | 0,0007 {0,012

7 |OTBaJI MPOMILIOIIAAKA 0,960,137 | 3,6 13,7 0,0004 {0,014

6 |Teppuropus npommmiromanku | 0,930,117 | 4,6 | 26,0 | 0,0005 | 0,019

MeToauka BbINOJHEHHMs. 3aJJaHUE BBIMIOJHACTCS B MporpaMmax
Microsoft Excel u Microsoft Word. CTyIeHT caMOCTOSITEIIBHO BHIOHpACT
METOJIUKY COIMOCTABJIECHUS PE3yJIbTATOB BCEX MCCIIEIOBAHUMN, TPU HEOOXO-
JTUMOCTH UCIIOJB3YET MPUEM HOPMHUPOBAHUS K KJIAPKY Wi (POHOBBIM 3HA-
YEHUSIM KOMIIOHEHTa, a TaK)Ke NMPUMEHSET rpaduku, XapaKTepU3YIIIue
MOBEJICHUE TOTO WJIM MHOTO 3JIEMEHTA KaK T€, KOTOPHIE YK€ MCIOIb30Ba-
JIUCh TPU BBIMOJHEHUU TMPEIbIAYIINX JTa00paTOPHBIX padOT (TUCTOrpam-
MBI, JICTIECTKOBBIE JUAarpaMMBbl U T. I1.), TaK U HOBBIC.

CormnocraBieHue OpOU3BOJUTCS ¢ POHOBBIMU KOHILEHTparusaMu. Ho-
Mepa MO MOPSAKY MYHKTOB MOHUTOPUHIA BO BCEX TaOJUIaX COOTBET-
CTBYIOT HAMPABJICHUIO 3aa]] — BOCTOK HA MECTHOCTH.

BoiBoabl. Caenarh 3aKIIFOYEHHUE O XapaKTEPE MUTPALMA SJIEMEHTA U3
MOYBBI B PACTUTENIBHOCTh. YCTAHOBUTH HamOoJiee MH(POPMATHUBHBIN BUJT
PacCTUTEIBHOCTH, 110 KOTOPOMY MOHO TOBOPUTH O BO3MOKHOM aHOMAaJlb-
HOM pAacIpeeSIeHUH JaHHOTO 3JjieMeHTa. OnpenennTh BIWSHUE WU3JIUBOB
IIAXTHBIX BOJ HA TOT WJIM MHOM BUJ PACTUTEIBLHOCTH.
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Bonpochkl Ana caMmonoaroToBKU

1. Kakue BuUBI pACTUTEIBHOCTH SBIISIFOTCS MOTEHUMWAIbHBIMU WH-
dbopmaTopaMu 0 HATMYUH OPYIACHCHUS ?
2. Kakue 351eMeHThI OTHOCSTCS K BBICIIEMY KJIACCY OIAaCHOCTH?
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NMPUNOXEHUE

IIpumep opopmiieHUs TUTYJIA OTUYETA

MunuctepcTBo o0pazoBanus U Hayku Poccuiickoit denepanuu
®denepanbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaATENbHOE YUPEXKICHUE
BBICIIETO MPOPECCUOHATEHOTO 00pa30BaHUs
«J1aJ1IbHeBOCTOYHBIN (peaepabHbIN YHUBEPCUTED)

(ABD®Y)

Kadenpa reonorun, reopu3uku U re03K0JI0TUN

OT1uér

O BBINOJHEHUHU JTa00opaTopHOil paboThl Ne 1
«Pacyer cyMMBbI OKCHA0B IIEJOYHBIX META/IOB
HA 0T/AeJIbHble KOMIIOHEHTHI U MOCTPOEeHUE rPpapuKoB»

Boeimonaun: crynent rpynmsl [-3811 H.N. Tletpos

[IpoBepun: mnpodeccop A.B. 3uHbKOB

BrxamuBocTok
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