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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, 5 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:

SGC-3, the ability to use in professional activities the basic knowledge of
mathematics and natural Sciences;

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-2: the ability to independently obtain geological information, to use the
skills of field and laboratory geological research in research activities (in accord-
ance with the orientation (profile) of preparation)

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.

SPC-7: the ability to use the knowledge of the fundamental branches of phys-
ics, chemistry, ecology, information technology to solve practical problems in the
field of geology

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

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.
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AHHOTauMs K pado4eii mporpaMMe TUCHUILINHBI

«I"eoxumus»

YueOHnas nucruruinHa «['eoxumusy paspaboraHa Jjisl CTYJEHTOB HaIlpaBlie-
Hust noarotosku 05.03.01 I'eonorust, npoduns «I['eonorus», 1 MPoOBOIUTCS B 6-M
(BeceHHeM) ceMecTpe 3-To Kypca.

JlucrumimHa BXOIUT B cOCTaB 0a3oBoW yacTtu Ojoka 1 Jlucrurumabl (MOTy-
) yuebHoro 1iada (uaaekc b1.6.18). TpynoeMKkocTh TUCIUILTUHEBI COCTABIISIET S
3adeTHbIX enuumi], 180 yacos, B Tom umcie 18 vacoB yeknuii, 36 yacoB jabopa-
TOPHBIX paboT, 36 yacoB mpakTHUeckux 3aHATHi, 90 4acoB caMOCTOsTENLHON pa-
00ThbI, BKJIIOYas 27 4acOB HA MOATOTOBKY K AK3aMEHY.

JlucumniauHa TeCHbIM 00pa3oM CBsi3aHa C APYTMMHU AMCLUUILIMHAMM: OOILEei
re0JIOTUEN, CTPYKTYPHOU reosioruen, xumuen. Kypc oxBaTeIBaeT KpUCTAIIIOONTH-
YECKUI aHaIH3, MOPOoA000pa3yIOIINe MUHEPAIbl, IETPOrpadri0 MarMaTUYECKUX 1
MeTaMop(UIECKUX MOPO/I.

Heas qucuunianubl «['€0XuMus» — AaTh CTYJE€HTaM 3HaHUS O TEOpeTHYe-
CKHUX OCHOBAaX I'€OXMMHH, a TAK)KE MO3HAKOMHUTb UX CO CIEeUU(PUKON MPUMEHEHHUS
€€ METOJIOB B I'€0JIOTHYECKHX, IKOJIOTUYECKNX, IPUPOAOIIOIB30BATENBCKAX U MPHU-
POJIOOXPaHHBIX LENSIX.

3ajauM JTUCUMUIIMHBI:

e IO3HAKOMHUTH CTYJIEHTOB C T€OXMMMUYECKUMHU KJIaCCU(PHUKAIUSAIMHU dJIEMEH-
TOB;

e JIaTh CBEIEHUS O pACIPOCTPAHEHHOCTH XHMHUYECKHX 3JIEMEHTOB, HX
HAXOXKJEHUS B MPUPOJE, MYTAX MUTPALUUA B I€OJIOTMYECKON Cpefie U NeOXUMHYe-
CKOM KpPYTrOBOPOTE;

e HAyYHUTh CTYJCHTOB TEXHUKE U TEXHOJIOTHMH JKOJOTO-TEOXUMUYECKUX HC-
CJICJIOBAHUIA;

e HAay4YWTh  CTYJCHTOB  HWHTEPIPETUPOBATH  PE3yNbTaThl  DKOJIOTO-
Ir€OXMMUYECKUX UCCIIEIOBAHUM U MPUMEHATh MX JUISI pELIEHUS! KOHKPETHBIX MpH-
POJIONIOJIB30BATENIBCKUX 3aa4;

e H3YYUTh OCHOBHBIE 3aKOHOMEPHOCTHU MOBEJCHUS XUMUYECKUX AJIEMEHTOB B

reoJIOTHYECKUX TpoIieccax, B ruapocdepe, armochepe u orocdepe.



Jis  ycemHoro u3ydeHus AUCHHUILIUHBI «['eoXuMus» y O0OyJarommxcs
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,
TCOXMMHH, TUIPOTCOJIOTHH ¥ WHKCHEPHOUW T'€OJOTHH, T€OJIOTHH U TCOXUMHH TO-
PIOYHMX HCKOIMAEMBIX, MAJICOHTOJOTHH, CTpaTUrpaduu, IKOJIOTUYECKON TeOIOTUU
JUISL PELLIEHUs] Hay4YHO-UCCIIEOBATENbCKUX 3a/1ay (B COOTBETCTBUHU C HalpaBJICH-
HOCTBIO (TIpodusIeM) OAITOTOBKH);

[1K-4, roTOBHOCTh MPUMEHATh HA MPAKTUKE 0a30Bble 0OIIEPOPECCHOHAD-
HbIC€ 3HAHUS W HABBIKU IOJIEBBIX T'€OJIOTUYECKHUX, T€O(DU3NUECKUX, TeOXHUMHUYE-
CKHUX, THIPOTEOJIOTUYECKUX, HEPTEra30BbIX U IKOJIOTO-TEOJIOTMUECKUX paboT mpu
pellleHn MPOU3BOJICTBEHHBIX 3a/1a4y (B COOTBETCTBHU C HANPaBIECHHOCTHIO (TIpo-
¢dbunem) nporpaMMmbl OakagaBpuaTa);

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

B pe3ynbrare u3yueHus: TaHHOW AUCUUIUIMHBI Y 00y4daromuxcs GopMHpYIOT-

csl cienyrouue npodeccuoHaabHble KOMIETEHIUH (3JIEMEHTHI KOMIETEHIUH ).

Koa u popmysnposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH
KOMIICTCHIIUH

Tepmunonoruto reoxumuueckoi obnactu. Ilo-

3Haer
pf[)IOK Hu CYHIHOCTI) KHaCCI/I(l)I/IKaHI/II/I DJIEMCHTOB

HpI/IMeHHTI) TCOXUMHUYCCKHUE MCETOJAbI HCCICIO-
BaHUA OJI4 BBIIIOJIHCHUA 3a4a4 I'COJIOIruH, TCO(I)I/I-
VYmMmeer 3UKH, IICTPOJOTHUH, THAPOTCOJIOTUN U WHIKCHEP-
HOH TC¢OoJIorur, reoJiorun U recOXuMur roprovux
HUCKOIIaCMbIX, 9KOJIOTUYECKON I'€0JIOTHH

OIIK-3, cnocoOHOCTH HC-
MOJIB30BaTh B MIPOQECCHO-
HaJLHOM IeATEILHOCTH Oa-
30BbBIC 3BHAHUSI MAaTCMATHUKU U
€CTECTBEHHBIX HAYK

['eonoruueckumMu MeTroaaMu IMpoBeneHus padboT
Bnaneer UL peuleHus ~ NeOXMMHMYECKUX  Hay4HO-
HCCIEA0BATENIbCKUX PUKIAIHBIX 3a0a4.

IIK-1- croco6HOCTH uUC- Tepmunonoruto reoxumuueckoit obnactu. Ilo-
M0JIb30BaTh 3HAHUS B 0071a- 3nact PSAIOK U CYIIHOCTh KJIACCH(MKALUU 3JEMEHTOB,
CTH I€0JIOTUH, T€0(U3UKH, METOJIbl HCCIIEJIOBAaHMSI UX CBOMCTB, aKTyasb-

TCOXUMUH, THAPOTCOJIOTUH U HOCTb TeOpeTI/I‘{CCKOﬁ u HpaKTquCKOﬁ 3Ha4YH-




WH)XEHEPHOU re0JI0TUH, reo-
JIOTUH U TCOXUMHUU TOPHOIUX
HCKOIaeMbIX, IKOJIOTHYe-

MOCTHU I'€OXUMHYCCKHUX I/ICCJ'ICI[OBaHI/Iﬁ

[IpoBOoMTH Hay4HBIE HCCIIECIOBAHUS B OOJACTH
FeOXMMHHU JIs1 BBIIOJHEHHUS 3a7ad T'€OJIOTHH,

CKOM T'COJIOTUH JUIA PEIICHUS | Yyeer reo(U3UKH, METPOJIOTUH, THAPOreOJOrud U HH-
Hay4HO-HCCICA0BATCIbCKUX JKEHEPHOM I'€0JIOrUH, T€0JOTUH U T€OXMMHHU TO-
3a71a4 (B COOTBETCTBHH C PIOYMX UCKOIAEMBIX, DKOJIOTHYECKOM TE€0IOTHH
HaIpaBJIeHHOCTHIO (TIpodH-
T e — ['eonornyeckuMu METOAAMH MPOBEICHHS PaOOT
JUIE  PEUICHUsT  TEOXMMHUYECKUX  Hay4dHO-
HCCIIeI0BATENBCKUX MPUKIAAHBIX 3amad. Croco-
Bnaneer OCH WCIIONIb30BaTh 0a30BbIE KOMITBIOTEPHBIC
nporpaMmbl  CTaHaaptHoro makera Microsoft
Word u cniennain3upoBaHHbIe TETPOJIOTHYSCKHE
POrPaMMBI.
OCOOEHHOCTH TIOJIyYCHUS TEOXMMHUYECKOW WH-
MK-2 - crnoco6HOCTs camo- | SHAET dopmanym, ee HUCIOJNB30BaHMSA B HAy4YHO-
CTOATENBHO MOMy4aTh eoo- UCCIIEIOBATEIbCKON ICATEIIEHOCTH.
THYECKYI0 HH(POPMAIIHIO, HC- [IpoBoauTh HayuyHbIE HCCIEAOBaHUS B 00JacTH
H0JIb30BaTh B HAYYHO- Ymeer TEOXMMHHU M HCIOJIBb30BaTh HABBIKU IOJICBBIX U
UCCIIEIOBATEIbCKON JIes- 1a00PaTOPHBIX TEOXMMHUYUECKIX HCCIICIOBAHUI
TCJBHOCTH HABBIKH HOJICBBIX ['eosorHueckuME METOJaMH MPOBEACHHS padoT
H 1200PaTOPHBIX reomormae- IS pPEIleHWs — TeOXUMHUYECKUX  Hay4HO-
CKHX HCCIIe0BaHHI (B COOT- HCCIIEIOBATENBCKUX MPHUKIAAHBIX 3a1au. Crioco-
BCTCTBHHA € HAIPABJICHHO- Brnageer | OeH HMCIONB30BaTh 0a30BblE  KOMIIBIOTEPHBIE
cThI0 (IpOQHIIEM) OATOTOB- porpaMMbl  cragaptHoro makera Microsoft
KH) Word u cniennain3upoBaHHbIe TETPOJOTHYCCKHE
HPOTPaMMBI.
3HaeT COBPEMEHHBIE IMOJIEBbIE U J1a0OpaTOpHBIE
3Haer reoJlornyeckue, reou3nyeckue U Hemocpen-
CTBEHHO T€OXMMHUYECKUE MPUOOPHI U YCTAHOBKHU.
ITK-5 - roTroBHOCTH K paboTe
Ha COBPEMEHHbIX TIONEBBIX 1 [TpuMeHATh COBpEMEHHbBIE IMOJICBBIX U Jabopa-
TOPHBIX T'€OJIOTHYECKHUX, Te0()U3NIECKUX U Te0-
7a00paTOPHBIX Te0JIOTHYe-
CKIX, TeO(hH3IIECKIIX, reo- Ymeer XHUMHUYECKHE IPUOOPBI.
Cobupate 1 00pabaThiBaTh FT€OXMMHYECKYIO UH-
XMUMHYECKUX PHOOpax,
YCTaHOBKAX M 000py10BaHUU (popmario.
(B COOTBETCTBHH C HATPaB- MeTtonukoit 00paboTKH reoXuMHYecKor UHpOp-
JIEHHOCTBIO (TIpodriem) Maluu B 0a30BBIX 3JEKTPOHHBIX MPOTPAMMHBIX
porpaMMsl OakanaBpHara) Buageer KOMILJICKCAX.
[lepenoBbIM  OTEUECTBEHHBIM U 3apyOeKHBIM
OIBITOM B O0JIACTH TPOBEJCHUS TCOXUMHUYECKIX
HCCIIE0BAHUM.
[Topsiok M CyIIHOCTh KJIAacCU(HUKAIUU dJIEMEH-
K - 7 - cmocobrocTs He- TOB, METOJbl HCCIIEIOBAHUSA UX CBOICTB, aKTy-
momb30BaTh 3HAKs dymna- | 3HACT ATBHOCTh TEOPETHYECKON M MpPaKTHYECKOH 3Ha-
MEHTaJIbHBIX Pa3NeNoB Qu- YUMOCTH F€OXUMHUYECKUX HCCIICIOBAHUI
3WKH, XUMHUH, SKOJIOTHH, UH-
(hopMALIMOHHBIX TEXHOIOTHA ITpoBoaNTs HayuHBIE HCCIEJOBaHHS B 00JIacTU
AT pCHICHUS IPAKTHICCKUX VMeer T€OXMMHH JUISl BBINOJHEHUs 3a/1ad TE0JIOTHH,

3ama4 B 00JIaCTH T'€0JIOTHH

TCO(I)I/BI/IKI/I, neTpojioruu, ruiporeoJIorni U UH-
)I(eHepHOﬁ T'€0JIOTUH, T€OJIOTHHN U I'€COXHMUU T'O-




PHOYUX HUCKOIIACMBbIX, 9KOJOTHMYECKOM I'eOJIOTHH

['eonoruueckumMu MeToaaMu IMpoBeneHus padboT
JUIsL  pelIeHHsT ~ TeOXMMUYECKUX  Hay4HO-
UCCJIEJIOBATEIbCKUX MPUKIAAHBIX 3a1a4. Croco-
Bnaneer OCH HCIONIb30BaTh 0a30Bble KOMIIBIOTEPHBIC
porpaMMbl  cTaHaaptHoro makera Microsoft
Word u cnennain3upoBaHHbIE TTIETPOJIOTHYCCKHEC
IPOrPaMMBlI.

I[J'I)I (l)OpMI/IpOBaHI/IH BbINICYKA3aHHBIX KOMHCTGHHI/Iﬁ B paMKax IUCHUILIIMHBI
«["eoxumusy INPUMCHAIOTCA CIICAYIOINEC MCETOAbI dKTUBHOI'O WM HMHTCPAKTHBHOI'O
06y‘IeHI/I}I: MCTOJ KCﬁCOB, MCTOJ aKTHBHOI'O HpO6JIeMHO-CI/ITyaHI/IOHHOFO aHaJIn3a,

MPE3EHTALUU, KPYTJIbIM CTOJ.

|. CTPYKTYPA U COJAEPXKAHUE TEOPETUYECKOM YACTH KYPCA (18 HAC.)

Paznea . IlpeameT reoxumuu, eé ucropus (2 yac.)

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

OBoronys TepMHUHA «reoxumusy. Ilepsoe ynomunanue B tpynax @. IIén-
Ocitna (1838). Beimenenne Hayku akagemukom B.M. Bepnamckum (1863-1945).
PazButue npencraBnenuit akagemukoM A.E. ®epcmanom (1883—1945). Pacmm-
peHue chepbl TeOXMMUYECKUX HUCCIEIOBAHUM B KOCMHUYECKYIO 3Dy, MOHUMAaHUE
rC€OXUMUH, KaK HayKdu 00 MCTOPUM XUMHUYECKUX DJIEMEHTOB 3€MJI U IJIaHET 3eM-
HOU T'PYTIIBI.

[IpenMet ucclieoBaHUSI TEOXUMUM, COJIEP)KaHUE XUMUUYECKUX JIEMEHTOB B
reocepax, 3aKOHOMEPHOCTH TPOIIECCOB UX MUTPAIMH, PACCESTHUS W KOHIICHTpa-
uu. PaccMoTpeHne reoxumus Kak HayKd, pa3BUBAIOIICHCS HA CThIKE XUMUH, (U-
3UKH, MAaTEMaTUKU, OMOJIOTUH U TEOJIOTUH.

Tema 2. IlpeanocblIKM K BO3HUKHOBEHHUI0O T€OXMMHMH M JTanbl eé
cranoBJienus (1 gac.)

[Tpennochuiku K BOBHUKHOBEHHIO T€OXUMHU: HAKOIUICHHE CBEJIECHUU O TOp-
HBIX TIOPOJIaX, MUHEpasax, pyJlax U METaUIOB C IIyOOKOW JIpeBHOCTH. BhijeneHue

MEePBOOBITHOTO, AHTUYHOTO, CPEIHEBEKOBOTO (JIOHAYyYHOTO) M HAYYHOI'O ASTalloB



passutus. [lepconanuu B Hayke (Teodpact, [Tnunuit, P.boiins, M.B.JlomoHOCOB,
A.JlaBya3be u gpyrue). OyHAaMEHTAJIbHbIC OTKPBITHS, MOBIEKIINE POXKICHUE
HAyKW — TeoXuMuu (moOega aTOMHO-MOJEKYJISIPHOTO YYEHHs, OTKPBITHUE CIEeK-
TPaJILHOI'O aHAJIM3a, OTKPBITHE Nepuoanyeckoro 3akoHa J[.M1.Meneneena).
OcnoBarenu reoxumuu: Bepnaackuii, @epcman, [Nonsammuar, Knapk. Oc-

HOBHBIC 34CJIYT'H, BKJIaJl B TCOXUMHUIO.

Paznea |l. DjemeHTHI siiepHOi reoxuMum (2 Jac.)

Tema 1. ATom u ero crpoenue. Paguoakrtusnocts (1 yac.)

ATOM — HaUMEHbIIIAsi XUMAYECKU HEJleTIMMasl yacTula Beuectsa. OTKpbITHE
CBOMCTB aroMmoM, ombIT J.Pezepdopna (1909). Crtpoenue sapa: HNPOTOHBI U
HEUTPOHBI. «SaepHoe BemecTBo». CTpyKTypa siapa, GakTopbl CTAOUIBHOCTH SIIEP.

PaI[I/IOEIKTI/IBHOCTI). BI/II[LI paciiajaa. BI/II[BI aTOMOB (I/I30TOHI>I, HN30TOIIbI, I/I306apI>I).

Tema 2. U30TONHBIE MeTOABI B HAyKax 0 3emiie (1 yac.)

AOCOIOTHAsT TeOXpPOHOJIOTHS, €€ pojb B MUKJIE HAayK O 3emle.
[IpencraBnennss o  Bo3pacte 3emiau  (JlomonocoB, broddon). 3akon
paaMOaKTUBHOTO pacnajna. Psapl pacnana, HadajabHble M KOHEYHBIE 3JIEMEHTHI.
Bunpl aOCOMOTHOrO JNaTtupoBaHUsl (Kalui-aprOHOBBIM METOJ, JATUPOBAHHE I10
TpEKaM, PaaUOYIIEPOAHBIA METOMA, PAIUOTEPMOJIIOMHHECIIEHTHOE AAaTUPOBAaHHUE,
pyOUIMI-CTPOHUMEBBIA METO/I, YPAaH-TOPHII-CBUHIIOBBIA METON).

@pakIMOHUPOBAHUE H30TOMNOB, €ro (pakTopbl. Poap M30TOMHOrO aHammsa

I pCIICHUA T'COJIOTHYCCKUX 3a1aY.

Pazgen l11. Kocmoxumus (3 uac.)

Tema 1. BBenenune B kocmoxumuio (1 gac.)



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

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

Tema 2. IBoouns 3Be31 (1 yac.)

[Ipencrasienus o 3Be3aax. Mx 3apoxkieHne, cOCTaB, CTPOCHHUE. [Tyt
SBOJIIOIUMA 3BE€3J,, B 3aBUCUMOCTH OT HMX MAacChl, CTaJAM LHKJIA: MPOTO3BE3/A,
(OKENITBIA  Kapiauk», «KPAcCHBIM THUTraHT», MPEACBEPXHOBAas, CBEPXHOBAS.
TepMuHanbHas CTaAUU Pa3BUTHUSA: HEUTPOHHBIE 3BE€3/bl U YEPHBIE JIBIPHI.

Tema 3. T'eoxumusi CouaHeuyHol cucrembl. Ili1aHeThl, acTepouabl,
MeTeoputhbl. KocMnueckoe usaydenue (1 yac.)

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

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

Jlyna — ectecTBeHHbIH cyTHHUK 3eMiu. Mcropus uzyuenuns. Ctpoenue Jly-
Hbl. OCOOEHHOCTh TEUEHHUS reoJIoTnuecKuX npouecoB Ha Jlyne. ['eoxumus JlyHbl.
Peronut: MuHepanbHbI 1 XUMHYECKUN COCTAB.

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

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

CTBCHHBIX ITPOLICCCOB.

Pasznea |V. BBenenne B KpUCTA/LUIOXMMHUIO (2 Yac.)



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

Kpucrammoxumuss — pasznen reoXuMHuM, H3Y4YaroUMid MOPOCTPAHCTBEHHOE
pacCIONOKEHUE U XUMUYECKYIO CBSI3b aTOMOB B KPUCTAIIJIAX, a TAK)XKE 3aBUCUMOCTD
bU3NYEeCKUX U XMMHUYECKUX CBOMCTB KPUCTAJUIMUECKUX BEIECTB OT UX CTPOCHHS.
CBs13b KPUCTAUIOXUMHH C (DU3MIECKUMU Haykamu. VcciaenoBaTtenbCckuil ammapar
KPUCTALUTIOXUMUHU.

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

Turbl XUMAYECKUX CBSI3€M B BEUIECTBE: METAIUIMYECKAS,, HOHHAS, KOBAJIEHT-
Hasi, ocraroyHasi (Bau-gep-Baanbca). XuMudeckue CBSI3M B MUHEpanaX. ATOMHbIE
Y HOHHBIEC PAJINYCHI, KX ONPEICIICHUE U MPAKTUYECKOE IPUMEHECHUE.

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

TeabHOCTh. I3oMOopdu3M: (hakTOpHI U TUIIHI.

Pasnen V. Buyrpennue o6oj0uku 3emin. I'eoxumusi autochepsnl (4

yac.)

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

Brinenenue obonouek 3emun: ruapocdepsl, atMmochepbl, ornochepsl, 3eM-
HOW KOpBI, MAaHTHH, siApa. MeToabl U3ydeHus INyOUHHOTO CTPOSHUS 36MHOU 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 HCCIIEo-
BaHHE MJIOTHOCTU U MPOYHOCTU MOPOJI, MOACIUPOBAHUE MTOBEJEHUS MTOPOJ B YCIIO-
BUSX cTpecca. BrlieneHue celicMMYeCKUX TPaHULl, UX N€0JIOrMYecKasl CyIIHOCTh U

COCTOAHHUE BCIICCTBA.



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

Tema 2. 'eoxumusi armocgepsl (1 gac.)

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

DKoJiorus 1 npodyeMa coXpaHeHus: aTMOC(EPBHI.

Tema 3. 'eoxumus ruapocdepsi (1 gac.)

[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 U ucnapeHus). Mopckue u BHyTpUMaTepUKoOBbIe BOJbl. IlnoTHOCTH M coine-
HOCTb BoJ MupoBoro okeana. ConeBou coctas Boa. buora.

OBosronrsi MUpOBOTO OKE€aHa, CBA3b C 3BOJIOLMEN 3eMiIM. DTaHOCTh pas-
BUTHSI OKEAHA.

Ponb oxeaHa B HapOJHOM XO3SICTBE: MUILEBbIE MPOIYKThI, MUHEpPAIbHbIC
pECYpCBHI, SHEPTHsI IPUIUBOB U OTIIMBOB, IPY30I1EPEBO3KH.

['eoxumusi BHYTPHUMATEPUKOBBIX BOJI, CBS3b C HIMPOTHOW 30HAIHHOCTHIO.
Boanast Murpanus XuMHYeCKUX 3JIEMEHTOB.

Tema 4. I'eoxumusi 6uochepsi (1 gac.)

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

buonutel — mopoasl 1 MUHEpalbl, KAK UCTOYHUKHU IMOJIE3HBIX MCKOTIAEMBbIX.
buocdepa kak yactb Hoochepsl U 0OBEKT TEXHOTECHE3A.

Paznes VI. O01mme xapakrepucTuK MUTpanuu 3jieMeHToB (3 1ac.)



Tema 1. Buyrpennne paxkropsl murpanmnu(l yac.)

OcHoBHOI1 reoxumuyeckuid 3akoH B. M. T'onmpammuara rimacut: «Kiapku
AJIEMEHTOB 3aBUCSAT OT CTPOCHUS aTOMHOTO S[Ipa, 4 UX MUTPalUs — OT HAPYKHBIX
AJEKTPOHOB, OMPEACISAIONIMX XUMHUYECKHE CBOWCTBA AJIEMEHTOB». B3ammoneiu-
CTBUE C T€OXUMHUUYECKUMU Oaphepamu, TUIl CBA3EH U XMMUYECKHE CBOIMCTBA OIpe-
JIEJSIIOTCSA CTPOEHUEM DJIEKTPOHHBIX 000JI04eK. MuUrpaius — nepeMeiieHue Xumm-
YECKHUX JJIEMEHTOB B IIPOCTPAHCTBE IreOCUCTEM. [[puumnHBbI, BIXSIOIE HA 3aKOHO-
MEpPHOCTH HMX pacCesHUsl U KOHIEHTpAIluu, HA3bIBAIOTCSA (PaKTOpaMu MUTpAIUU.
A.E. ®epcman pazaenn pakTopsl MUTPAIMU JIEMEHTOB Ha BHEITHUE U BHYTPEH-
HUE.

BuyTtpeHHue (axTopbsl 00YyCIOBIEHBI CTPOCHHEM AaTOMOB 3JIEMEHTOB, MX
CIIOCOOHOCTBIO J]aBaTh JIETYYUE WJIM PACTBOPUMBIE COEIMHEHHS, OCAXKIAAThCS W3
pactBopoB U pacmiaBoB. Kiaccugpukauusa JIx. Cnaiica: cOOTBETCTBUE CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB CTPOEHUIO UX IEKTPOHHBIX 000JI0YEK.

BimsiHue knapka Ha MUTPALUIO, BBIIEIIAIOTCS ATOMHBIE 1 MAaCCOBBIE KIIAPKH.
CriocoOHOCTh 3JIEMEHTOB K MUHEPaIo00pa30BaHUIO ONPENEISIOTCS OTHOLIEHUEM
YU CJla MUHEPAJIOB JAHHOTO 3JIEMEHTA K €ro KJIapKy B 36MHOM KOpe.

Tema 2. Bueminue pakropsl murpanuu (1 gac.)

Bremnne ¢aktopbsl MUTpai XUMHUYECKHX SJIEMEHTOB OOYCIIaBIMBAIOTCS
CpEIoi, OKpYXaIoIlle MUTPUPYIOIINE JIEeMEHThI. Benymumu gakropaMmu cpefibl,
BIIMAIOIIMMA Ha MUTPALMI0 XUMHUYECKHX 3JIEMEHTOB, SIBISIIOTCS: TEMIIEparypa,
JaBJICHWE, KOHIICHTpAIUs pacTBOPOB. Takke BIUAIOT: OKHCIIUTEJIBHO-
BOCCTAHOBUTENbHBIA MOTEHUHANT cpeAbl (Pa3HOCTh MOTEHLUUAIOB B LENU
OKHCIIUTENb-BOCCTaHOBUTENh, €H), copOuMoHHas CHOCOOHOCTh KOJIJIOUTHBIX
CUCTEM (3aBUCUT OT UX MOBEPXHOCTHBIX CHJI); OKUCIUTEIHHO-BOCCTAHOBUTEIbHAS
0O0CTaHOBKA, XU3HEACITEIbHOCTh OPraHU3MOB, HAIMYUE TUIIOMOP(QHBIX HOHOB B
MoYBax M BoAax, peiabed.

30HBI MUTpAllUU: TUIEPreHHas W TunoreHHas. TepMmoauHaMuka (U3HKO-

XAMHWYECKON MUTPAIWH.



Tema 3. I'eoxumuuyeckue nponeccol. Tunbl reoxuMu4eckux 6apbepoB
(1 gac.)

Buemnue u BHyTpeHHUE (HaKTOPhl MUTPALMK B COUYETAHUMU CO CPEIOM CO-
3[1AI0T YCJOBHSI, IPU KOTOPBIX MPOUCXOIUT TpaHCHOpMaIusi MPUPOIHBIX COCTU-
HEHHI, IEPErpyNIIUPOBKA aTOMOB, HOHOB M YCTAHOBJICHHE ONPEIECIICHHOTO PaBHO-
Becus. ['eoxumudeckuil nponecc — (GU3MKO-XUMHUUECKUE MPUPOHBIE PEaKlUu, 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 - «Yy4YacCTOK 3€MHOM KOpbI, B KOTOPBIX HAa KOPOTKOM PacCCTOSHHH
IIPOUCXOJUT PE3KOEC YMEHBIICHUE WHTEHCUBHOCTU MUTIPALMUd XUMUYECKUX DIle-
MEHTOB H, KaK CJIEJICTBUE, NX KOHIIEHTpauus». BrienaeHo 1Ba OCHOBHBIX TuIa Oa-
pBEPOB — IPUPOJIHBIE U TeXHOTeHHbIE. [IpupoHbie Oapbephl AesATCS Ha TpU Kilac-
ca: MEXaHWYEeCKUH, (PU3UKO-XUMHUUECKHM, OnoreoxuMuyeckuil. TexHorenHsle 0a-

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

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

Tema 1. T'eoxumusi THNOTeHHBIX (IHAOTEHHBIX) W THIEPreHHbIX
(3x30reHnbIx) npoueccos(l yac.)

I'eoxumust MarmaTuecKoro npouecca. MarMaTu4ecKun npouece OXBaTblBa-
€T 3eMHYI0 KOpYy W 4acTh BepxHeil Mantuu (A. U. Ilepensman, 1989). ['unotesbl
dbopMUpOBaHUS OCHOBHBIX MarMaTM4e€CKUX paciijlaBoB. MarmMa — OTHEHHO-
KUJIKAW aJTFOMOCUJIMKATHBIM PacIUiaB, B KOTOPOM IPEAIIOIAracTCsl HAIMYHUE BCEX
AJIEMEHTOB, COJEpXKaIIMXCs B 3eMHOM Kope. OO0niue nmapamMeTpbl MarMaTu4ecKoro
mpoiiecca: TeMrepaTypsl U riayouHsl. [Iporecchl MarMaTnueckoro MuHepaaooopa-
30BaHUS.

[TermatuToBsIi miporiecc. Metacomaro3. Mertamopdusm. [loctmarmaruye-
CKuii Tiporiecc: oOpazoBaHue ¢as, CIACAYIOMHUX TOCIe KPUCTAUIA3AIMU CaMOTO

paciiaBa ¥ 4acTO OT HETO MPOCTPAHCTBEHHO U XPOHOJOTHYECKHA 000COOJICHHBIE.



Bynkanuyeckue BO3rOHbI, MErMAaTUTOBBIMA, MHEBMATOJIUTOBO-TUIPOTEPMANIbHBIM,
KOHTAKTHO-METaCOMATHUYECKUN U TUPOTEPMAaIbHBIN 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 MHTepBasie Temieparyp oT — 60 ngo + 60 °C u gaBiaenuii 1-25 at™ npu BbI-
COKOM KOHIEHTPALIMK KUCIOPOa, YIJIEKUCIIOro ra3a U BOAbl. AKTHUBHO MPOTEKAET
MPOIIECC OKHUCJEHUS, TUAPOJM3, Tuaparamus, copOius. Kopbl BbIBETpUBaHUS,
moBUiA. OCOOEHHOCTH TEOXUMUYECKUX OapbepoB 30HBI rureprenesa. Bognas mu-
rpanus, KojutouHas Murpanus. Oco0eHHOCTH OMOT€HHOW MUTPAIIMH SJIEMEHTOB

Tema 2. 'eoxumuueckue Janamadrol (1 yac.)

[Tonsitue o reoxumuueckom nanamadre, ero Tumsl. PaccmMoTpenue reoxu-
MUYeckoro JianmamadTa, Kak cepbl COMPUKOCHOBEHUSI 000J0UeK 3eMJI U Cpejie
oOUTaHUS )KUBOTHBIX U Y€JIOBEKAa. METO/IbI U MOJAXO0/bl K M3YyUCHHUIO T€OXUMUYe-
CKUX JIaHIA(TOB — ChbeMKa, ONPOOOBAHNE U MOHUTOPUHT COCTOSTHUS.

Kocmuueckue mMeTobl B KCClIeIOBaHUY JaHAIIAdTOB.

Il. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOHN YACTH KYPCA

IpakTuyeckue 3ansitus (36 yac.)

3ansaTue 1. AkTyasbHbIe 3a/1a4H, peliaeMble reoxumueii (4 yac.)

1. BrisicHeHHEe  3aKOHOMEPHOCTEW  pacmpeieseHuss  XUMMHUYECKHUX
AJIEMEHTOB B pa3IMYHBIX oOosoukax 3emin. M3ydeHue 3aKOHOB MUTpaIUU
AJIEMEHTOB W MNPUYMH UX KOHILEHTPALMA MPU PA3JIUYHBIX T'€OJOTHUYECKHUX
MpOoLIECCaX.

2. VcTaHOBIIEHHE T€OXUMHYESCKOM CITeIHaIN3alliy OTACIbHBIX 00J1acTei
(perrnoHaabHas TEOXUMUSI) B CBSI3M C MX CTPOCHUEM M BO3PAcTOM. Y CTAHOBJICHHUE

MOBCACHMA OTACIBbHLIX 3JICMCHTOB B IIPUPOAHBIX IIPOLECCax. BBIpa6OTKa HOBBIX U



pa3BUTUC CYHICCTBYHOHIMX TI'COXHMMHUUYCCKUX MCTOAOB IIOMCKa MGCTOpO)I(I[eHHI;'I
ITOJC3HBIX NCKOITIACMBbIX.

3ansiTue 2. U30TonHbie MeTOABI B HayKax 0 3emuie (4 yac.)

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

2. Bunger  abcomtoTHOro  gaTupoBaHHUS — (Kamui-aprOHOBBIM  METO[,
JaTUPOBAaHUE 1o TpeKawm, pPaguoyTraepOIHbIN METO/,
PaIUOTEPMOJIIOMUHECIICHTHOE ~ JaTUPOBAHUE, PYOUIUN-CTPOHIMEBBIA METOJ,
ypaH-TOPUII-CBUHLIOBBIN MeTof). PpakIMOHUPOBAaHUE H30TONOB, €ro (PaKTOPHI.
Ponp n3oTOnHOrO aHanu3za s pemeHus reoJIOrTHYeCKuX 3a1ad.

3ansatue 3. OcHOBBI KpUcTaJI0XumMuu (4 yac.)

1. Tumnsl XMMHUYECKHMX CBSA3€H B BEIIECTBE: METaJUIMYECKas, HMOHHAa,
KOBaJIeHTHas, octaTouHas (BaH-mep-Baanbca). XMMHUYECKUE CBSI3M B MUHEpasiax.
ATOMHBIC U HIOHHBIE PAJNYChI, UX ONPEACICHUE U MPAKTUIECKOE TPUMEHEHUE.

2. MopenupoBaHue CTpPOCHUSI KPUCTAUIMUECKUX PEIIETOK: TIJIOTHEHIIas
yIaKOBKa IIApOB M KOOPJIUMHAITMOHHBIN MHOTrOrpaHHuK. [loTeHnnan nonusanuu u
nospu3anusa. JHepreTudeckuii kodddumuent (mo depcmany). DiekTpooTpuiia-
TeabHOCTh. MI30MOpdu3M: (HakTOphI U TUIIHI.

3ansaTue 4. OCHOBHbIE NPUHIIUNBI KJIACCH(PUKAIMU B reoxumnu (2 yac.)

1. [IpyHIMT TEOXUMHYECKUX KIacCHU(PUKAIMI — BBIJICIICHHE KaKOTo-
100 MpHU3HAaKa XMMUYECKOTO 3JIEMEHTA B KQUeCTBE OCHOBOIIOJIATAFOIIIETO.
3ansaTue 5. Buyrpennee crpoenue 3emian. MeToabl n3y4eHusi, COCTAB U

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
MIOBEPXHOCTH M TPABUTALMOHHOW IIOCTOSIHHOM; MOMEHTa WHEPLUU 3EMIIH;

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



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. Oxonorus U mnpobOinema coxpaHeHus atMmocdepsl. I[lonnmanue
ruapochepsl B y3KOM (MPEPHIBUCTOM) U IIUPOKOM (HETPEPHIBHOM) 3HAYECHUU
cioBa. MupoBoil okeaH. [ToBepXHOCTHBIM M MOJ3EMHBI CTOK W OOHOBJICHHE
ruapocdepsl.

3. CaoiicTBa BOJIbI (TEIJIOEMKOCTh, TEIUIOTA TUIABJIICHUS U WCIIAPEHUS).
Mopckue 1 BHYTPUMATEPUKOBBIE BOIbI. [IIOTHOCTH M CONEHOCTH BOJ MHPOBOTO
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 DJIEKTPOHHBIX 000JI0ueK. Murpaius — nepeMenieHue Xumu-
YECKHUX DJIEMEHTOB B MPOCTPAHCTBE reocucTeM. [IpuunHbI, BIUAIOMIME HA 3aKOHO-
MEpPHOCTH HMX pacCesHUS W KOHIICHTpAIlMW, Ha3bIBAIOTCSA (haKTOpaMH MUTpPAIUU.
Paznenenue hakTopoB MUTpaLIUK PJIEMEHTOB Ha BHEITHUE U BHYTPEHHUE.

2. BryTtpennue (akTopbl 00yCIOBIEHBI CTPOCHUEM aTOMOB 3JIEMEHTOB,
WX CIIOCOOHOCTBIO JIaBaTh JIETYUHUE WIIM PACTBOPUMBIE COCTMHEHUS, OCAXKIATHCS U3
pacTtBopoB U pacmiaBoB. Kiaccudukarus /[x. Cmaiica: COOTBETCTBHE CBOMCTB
XUMHUUYECKUX IJIEMEHTOB CTPOCHUIO UX AJIEKTPOHHBIX 000JI0UEK.

3ansTue 8. Buemnue pakropsl Mmurpanuu(4 gac.)



1. Buemnune — QakTopsl = MUTpaud  XMMHUYECKHMX  DJIEMEHTOB
00yCIOBJIMBAIOTCS CPEIOH, OKPYXKAIOUIEH MUTPUPYIOIIKME 3JIEMEHTH. Bemyrumu
(dakTopaMu Cpebl, BIMAIOIIMMU Ha MUIPALUI0 XMMHYECKUX 3JIEMEHTOB,
ABJIAIOTCS: TEMIEpATypa, AaBICHUE, KOHLEHTpAUusi pacTBOPOB. Takike BIMSIIOT:
OKHCJIUTEIbHO-BOCCTAHOBUTEINIbHBIN MOTEHIMAN cpeibl (Pa3HOCTh MOTEHLUAIOB B
LENU OKUCIIUTEIb-BOCCTAaHOBUTEND, €H), copOrimoHHas ciocOOHOCTh KOJIOMIHBIX
CUCTEM (3aBUCHUT OT UX MOBEPXHOCTHBIX CHIJI); OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS
00CTaHOBKa, XU3HEAEITEIbHOCTh 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 4ac.)

1. BHeliHue u BHyTpeHHUE (DAKTOPBI MUTPALIMH, KOTOPbIE B COYETAaHUU
CO CpeIol CO3Mal0T YCIOBHUS, MPU KOTOPBIX MPOUCXOTUT TpaHCPopMalus
IPUPOAHBIX COCAUHEHUM, IEPErpynnupoBKa aTOMOB, MOHOB U YCTAaHOBJICHUE
OIPEJIEIICHHOI0 PaBHOBECHS.

2. ['eoxumuyeckuid mpouecc — (UIMKO-XUMHYECKHE MPUPOIHbBIE
peakluuy, B pe3yibTaTe KOTOPBIX PACHPEEISIOTCS aTOMbl M COEAUHEHUS B
IPOCTPAHCTBE M BO BPEMEHU JIsi JTOCTHKEHHUS PABHOBECHUS, XapaKTEPHOTO IpHU
JAHHBIX THUAPOTEPMUYECKUX YCIOBHSIX 3eMHOU cpenbl. 1lo A. U. Ilepenbmany
(1989), »T0 reoxumuUeckuil Oapbep - «Yy4aCTOK 3€MHOM KOPBI, B KOTOPHIX Ha
KOPOTKOM PAacCTOSIHUM TPOHUCXOAMT PE3KOE YMEHbBIIEHHE WHTEHCUBHOCTHU
MUTPALMM  XUMUYECKHUX DSJIEMEHTOB M, KaK CIEICTBHE, WX KOHLICHTPALUsD).
BbigeneHo JBa OCHOBHBIX THUINa OapbepoB — TMPUPOJHBIE U TEXHOTCHHBIE.
[Ipuponusie Oapbepbl JeNSATCS HAa TPU Kiacca: MeEXaHW4ecKui, (Qu3uko-
XUMHYCCKUH, OMOreoXmMMHUYCSCKHi. TexXHOTeHHBbIC Oaphephbl MOAPA3ACISIOTCS B
3aBUCHMOCTH OT BHJIA TEXHOTEHHBIX MPOLIECCOB.

JlabopaTtopHubie padoTsl (36 yac.)



JlaGopaTopnas padora Ne 1. Pacuer cyMMbl OKCHI0B IIEJOYHBIX Me-
TAJJIOB HA OT/IeJIbHbIe KOMIIOHEHTHI U OCTPOeHue rpapukos (6 yac.).

[IpousBoauTcst 00padoTKa pe3yJbTaTOB XUMHUYECKUX aHAJIU30B U pasele-
HHE CYMMBbI OKCHJIOB IIEJIOYHBIX METAJIJIOB HA OT/ACJIbHBIE KOMITOHEHTHI.

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

OcymiecTBis€TCS ONpEIeSICHHE KapKa KOHIIEHTpallud 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. Omnpenesenue cyOMOJajJbHOIO COCTaBa
ropHoii mopoasl (6 1ac.).

Ha ocHOBaHMM XMMHYECKOT0O aHajn3a TOPHBIX HOPOJ ONPENEIseTCs UX Be-
POSITHBIN MUHEPAJIbHBIN COCTAB.

JlaGopaTopnasi padora Ne 5. BUOMOHMTOPMHI M AHAJIU3 MOJYYE€HHBIX
pe3yJbTaroB (6 yac.).

[IpoBomuTCS CpaBHEHHE KOHIEHTPAIMM TSKEIBIX METAUIOB B 0oOpasiax
pacTEeHMI1 Ha MYHKTaX MOHUTOPHHTA.

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

[TpousBoaAUTCS aHANM3 W UHTEPIPETAlUs KapT KOHIEHTPAUU XUMUYECKUX
AJIEMEHTOB (30J10Ta, 0JI0BAa, CBUHIIA, IIMHKA U T.Il.) B COMOCTAaBJIEHUU C T'€OJIOTO-

IOMCKOBBIMU KapTaMH.

I1l. YHEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI



Y4eObHO-MeTOAMYeCKOe O00ECTICUeHHEe CaMOCTOSTENhHOW paboThl 00ydaro-
mMXcs 1Mo aucuuininHe «I'eoxumusy npezacrasiieHo B [Ipwioxkennn 1 1 BKIIFOYaeT
B ceOs:

IUTaH-TPa(UK BHITIOJIHCHHS CAaMOCTOSITSIbHOW paOOTHI 10 JUCIUTIINHE, B TOM
qrcIie TIPUMEPHBIE HOPMBI BpEMEHH Ha BHITIOTHEHHE 110 KAXKIOMY 33JJaHUIO;

XapaKTepUCTHKA 3aJaHUN JJII CaMOCTOSITEIIbHON paboThl OOYyYarOIIUXCS |
METOJIMICCKUE PEKOMEH/IAIAH 110 UX BBITTOJHEHUIO;

TpeOOBaHUS K TPEICTABICHUIO U OPOPMIICHHIO PE3yJThTaTOB CAMOCTOSITEIb-
HO paboOThI;

KPUTEPHUH OLICHKHU BBINOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUSI LIEJIEA KYPCA

Ne KonTponupyemsie Konp! u aTansr popmupoBanus OrneHoYHBIE CPENICTBA

n/n pas3aensl / TeMBbI KOMTICTCHITHIA TeKyImit TIpomexy

AUCIHILINHBL KOHTPOJIb TOYHAs
aTTecTarl
usi

1. AGcomoTHas OIIK-3 3HacCT YO-1. Bompocst
TCOXPOHONIOTUS, € Cobecenosanue | x
POJIb B LUKIE HAYK O yMeer ITP-1 Tecr 1 JK3aMeHy
3emie. BIIAJICET I1P-2 1-4
[IpencraBnenus 0 Kontponbnas
BO3pacTe 3emutu. pabora 1
3aKoH
PaOaKTUBHOTO
pacnajua. Psapawr
pacmana, HadalbHBIE
" KOHEUHBIE
3JIEMEHTBHI.

2. Mertomsi  W3yueHHs [1K-1 3HaeT YO-1. Bompocer
rTyOMHHOTO CTPOEHHMS ymeer Cobecenosanne | K
36MHOHI KOPBI: BIIAJIEET TIP-2 DK3aMEHY
cericMuJuecKas KOHTpOJ’IBHaﬂ 5-8
Tomorpadus, pabora 2
OTIpENIeICHUEe  CHIIBI
TSOKECTH Ha 3EMHOM
MTOBEPXHOCTH "

IpaBUTALMOHHON
MMOCTOSTHHOM;
W3y4YCHUE  3HAYCHUU
TEIUIOBOTO TIOTOKA B




pa3HbIX parioHax
3emin; abopaTopHoe
UCCIIeIOBaHKE
IIJIOTHOCTHU u
MIPOYHOCTHU opo/,
MOJIETUPOBAHUE
MOBE/ACHUSA TOPOJ B
YCIIOBUSIX CTpecca.

Jlutochepa. Krnapku
XHUMHYCSCKHX
DJICMCHTOB:
OTKpBITHE, POJIb B
TCOXHUMUU.
KoHTHHEHTAIBHEIA U
OKCAHWYECKHIN  THIIBI
3eMHOMH KOpBI.
Crpoenue,
MUWHEpAIbHBIN u
XHMHYCCKHII  COCTaB
BHYTPEHHUX 30H
3emi: MaHTHM U

sypa.

[1K-2

3HACT

YO-1.
CobecenoBanune

yMmeeT

BJIAJIEET

I1P-1 Tect 2

Bonpocet
K

9K3aMEHy
9-12

XUMUYECKUE CBSI3U B
MUHepanax. ATOMHbIE
U HWOHHBIC PaIUYCHI,
UX OIpelaeieHue u
MpaKTHYecKoe  TIpH-
MEHEHHE.
MopaenupoBanue
CTPOEHHUSI KpHCTaIIH-
YECKHUX peIIEeTOK:
IUIOTHEHIIast yrnakoB-
Ka II1apoB W KOOP.IH-
HaIlMOHHBIH ~ MHOTrO-
rpaHHuk. [loTeHuman
WOHM3ALMHU U TIOJSIPH-
3anus.  DHepreTuue-
ckuii ko3 PuUuIMEHT
(o depcmany).
DIIEKTPOOTPHULIATE -
HOCTh. M3oMopdusm:
(bakTOpbI U TUIIBI.

I1K-5

3HaACT

VO-1.
CobecenoBanue

yMeeT

I1P-1 Tect 3

BIaacCCT

I1P-2
KoHntposbHas
pabora 1 IIP-2
KoHntposbHas
pabora 3

Bonpocsr
K
HK3aMEHY
13-16

YcraHoBlIEHUE
TeOXNUMHYECKOH
crienMaIn3alnu
OTJEIBHLIX OOJacTei
(pernoHanbHast

[1K-7

3HaACT

YO-1.
CoOecenoBanue

yMeeT

I1P-1 Tect 4

BJaJIeeT

I1P-2
KoHTtposbHas

Bomnpocsr
K
JK3aMEHY
17-20




TCOXHUMHsSI) B CBSI3U C pabora 4
UX  CTPOCHHEM U
BO3PACTOM.
VYcraHoBneHue
MOBE/ICHUS
OTJIETTbHBIX
3JIEMEHTOB B
MIPUPOTHBIX
nporeccax.
BbipaboTka HOBBIX U
pasBuTHE
CYILECTBYIOIIUX
reOXMMHYECKHUX
METO/IOB MOUCKa
MECTOPOXKIACHUI
TOJIE3HBIX

HCKOIIaCMBbIX.

[TK-7 3HAeT YO-1. Bonpocsr
CobecenoBaHue | K

yMeeT ITP-1 Tect 5 AK3aMEHY
21-25

OCHOBHOM TI€OXHUMHU-
yeckuid 3akoH B. M.
T'ompmmmvunra. Bzan-
MOJEICTBUE C IE€OXH- BIIaJIcCT I1P-2
MHUYECKUMHU Oapbepa- KontponpHas
MH, THMII CBI3€H U XHU- pabora 5
MHUYECKHE  CBOMCTBA
OTIPEICIISIOTCS CTPOe-
HHUEM  3JIEKTPOHHBIX
obGonouek. Murparus
— TEepeMellIeHUe XHu-
MHYECKUX DJIEMECHTOB
B TMPOCTPAHCTBE T€O-
cucreM.  IIpuumnsl,
BIUSIONIAE Ha 3aKo-
HOMEPHOCTH HX pac-
CesHUA M KOHIIEHTpa-

oHu, HA3bIBAKOTCA
bakTopamu MUTpa-
IIHU. Pa3znenenune

(bakTOpoB MUTpanUU
9JIEMEHTOB Ha BHeEUI-
HUE U BHYTPEHHHUE.

TunoBbie KOHTPOJIBHBIE 3aJaHUSI, METOJIMUYECKUE MATEPHUAIIBI, OTIPEACIISIOIINE
MpOIEAYPHl OIIEHUBAHUSI 3HAHWW, YMEHUI U HABBIKOB U (WJIM) OMbITA JAEATEIbHO-
CTH, a TaKX€ KpPUTEPUHM U TIOKa3aTeIu, HEOOXOAUMBIC ISl OLICHKH 3HAHWM, yMe-
HUM, HaBBIKOB M XapaKTEPHU3YIOIINE dTarbl (HOPMUPOBAHUS KOMIIETEHIIUA B MPO-

11ecce OCBOCHHS 00pa30oBaTEILHOM MPOTpaMMBI, ipecTaBeHbI B [Ipunoxkenun 2.




V. CIACOK YYEBHOM JINTEPATYPBI
A THO®OPMAIIMOHHO-METONYECKOE OBECIIEYUEHUE
JUCHUILIAHBI

OcHoBHas JuTEpaTypa

1) IMocmenoBa O.A. I'eoxumusi OKpyXarolied cpeibl [DJICKTPOHHBIA pe-
cypc]: yuednoe nocobue / coct. O.A. [locnenoa. — CtaBponons: CTI'AY, 2013. —
60 c. - Pexxum poctyma: http://znanium.com/bookread2.php?book=514088

2) 3unbkoB A.B. IlpukianHas reoXxuMus: METOJUYECKHE YKa3aHUs K J1a00-
paTopHbIM pabotam / JlanbHEBOCTOUHBIN (efepaabHbIil YHUBEPCUTET ; [COCT. A.
B. 3unbkoB] Brnagusoctok : M3a. nom JlanbHeBOCTOYHOTO (heepalibHOTO YHUBED-
CUTETA, 2012. — 63 C. Pexxum JIOCTyTIa:
http://lib.dvfu.ru:8080/lib/item?id=chamo:679375&theme=FEFU

3) Crpumka T.I1., [Ipuknagnas reoxumus: YdueOHoe mocobue / Ctpumka
T.II., JleonteeB C.M. - Kpacnosp.: COY, 2015. - 252 c. Pexum pocry-
na: http://znanium.com/bookread?.php?book=967694

4) Anekceenko, B. A. Metaisl B OKpysKarolel cpeje: oleHKa dK0JI0ro-
rCOXUMHYECKUX H3MEHEHMM: COOpHUK 3ajmad [DJeKTpoHHBIM pecypc] / B. A.
Aunekceenko, A. B. Cysopunos, E. B. BinacoBa; nox Hayu. pea. B. A. AnekceeHko.
- M.: Jloroc, 2011. - 216 C. - Pexum JIOCTY-
na: http://znanium.com/bookread?.php?book=468062

5) Anekceerko B.A. Xumuueckue 37€MEHThHI B TCOXUMHUCCKUX CHCTEMaX.
Knapku nouB cenuteOHbIx nanamadToB: moHorpadus / B.A. Anekceenko, A.B.
Anekceenko. - PocroB v//1: M3naTenscTtBo FODY, 2013. — 388 ¢. Pexxum nocryma:
http://znanium.com/bookread2.php?book=550045

JlonoiHUTEIbHAS JIUTEepaTypa

1. Kapuko B.A. OcHOBBI (pU3HUECKON TCOXUMHHU [DICKTPOHHBIN pe-
cypc]: yueOnuk / B.A. XKapukoB. — DIEKTpOH. TEKCTOBbIE JaHHbIE. — M.: MoCKOB-
CKUW rocyJapcTBeHHBIN yHUBepcuteT uMeHu M.B. JlomonocoBa, 2005. — 656 c.
Pexxum moctyna: http://www.iprbookshop.ru/13063.html

2. Bbouapos B.JI., ByrpeeBa M.H. Dkonoruyeckass reoxumus: YdeOHOe
nocoowue. - Boponex: N3a-Bo BI'Y, 2001. - 57 c.
http://window.edu.ru/resource/234/27234
3. Kosznos H.E., Ilpenosckuit A.A. BBeaenue B reoxumuto: Yuebd. mocodue 1mo

aucuumuinHaMm "O6mias reoxumus” u "llpukiannas reoxumus” g HampaBiie-
Hus 553200 "T'eonmorusi U pas3Benka MOJIE3HBIX MCKomaembix'". - MypMaHCK:
N3n-Bo MI'TY, 2005. - 127 c.


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

http://window.edu.ru/resource/947/71947
4, AntunuH B.C., Makpeiruna B.A. ['eoxumus sHa0reHHBIX mporieccoB. Yacts 1.
['eoxumus mpoiieccoB Meramopdu3mMa U MeTacomarosa: YueOHoe mocodue. -
Npkytck: M3a-Bo UT'Y, 2006. - 294 c.
http://window.edu.ru/resource/165/37165
5. IIporacoa H.A. ['eoxumusi mpupoaHbIX TaHAIaQTOB: Y4eOHO-METOIUIECKOE
nocobue 11 By30B. - Boponex: M3a-so BI'Y, 2008. - 35 c.
http://window.edu.ru/resource/416/65416
6. Coo6onera H.II. JlangmadroBenenue: yueoHoe nocooue / H.IT1. Cob6onesa, E.T.
S3ukoB. - ToMck: M31-Bo TOMCKOTro MOJIMTEXHUYECKOTO YHUBEpcUuTeTa, 2010. -
175 c.
http://window.edu.ru/resource/967/75967
1. Hemuna T.A. I'eoxumusi: Metoauueckoe pyKOBOJACTBO K J1abopaTop-
HOMY IpakTukymy. - OpenOypr: 'OY OI'Y, 2004. - 40 c.
http://window.edu.ru/resource/145/19145
8. berunnckuii B.A., Bamykesuu H.B. Tsbkenble meTamuibl B MOYBAaX B
30HE BIIMSIHUS ITPOMBIIIJIEHHOTO ropoja: YdebHoe nocooue. Mpkyrck: U3a. Up-
KyT. yH-Ta. 2008. - 130 c.
http://window.edu.ru/resource/542/63542
9. Szuko E.I'., IlatunoB A.HO. I'€03KOJOrMYECKH MOHUTOPHHT:
VYuebHoe nocodue s By30B.- Tomck: M3a-Bo TITY, 2003. - 336 c.
http://window.edu.ru/resource/821/74821

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEepHET»

1. Kypuan «['eonorus u reopusuka», ocHoBad B 1960 roay, Beimycka-
ercst B . HoBocuOupcke. https://nsu.ru/ggf_journal

2. T'eonormueckwuii mopran «I'eoknuray. http://geokniga.org/

3. HNudopManinoHHble CHpPaBOYHBIE CHCTEMBI, BO3MOKHOCTH KOTOPBIX
CTYAECHTBI MOTYT CBOOOJHO UCIIOJIb30BaTh:

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

DNeKTpOHHO-0MOmoTeyHass cuctema Znanium.com HUI[ "MHDOPA-M"
http://znanium.com/;

OnektponHass Oubimoreka "Koncynbrant crynenta" KOHCYJIBTAHT

CTYJEHTA - AIEKTPOHHAS oubnuoTeka TEXHUYECKOTO BYy3a.


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
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/;
DNEeKTPOHHO - OMOIMOTEYHasi CHCTEeMOOOPa30BaTEeNbHBIX U MPOCBETUTEIb-
CKUX HM3/IaHUI B KOTOPOH COOpaHbI 3JEKTPOHHbIE YYeOHUKHU, CIIPABOYHBIC U y4ueO-

ubie mocoowus. http://www.iglib.ru.

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOIHH
H IPOrPaMMHOI0 o0ecredeHust
Buneocucrema [uist 1€MOHCTpalyy CIAWIOB C IOMOLIBIO ITPOrPAMMHOIO IIPH-

noxxenust Microsoft Power Point.

MecTo pacnoJioxxeHust
KOMIIbIOTEPHOI TEXHUKH,
HA KOTOPOM YCTAHOBJICHO

NnporpaMMHoe
olecreyeHune, KOJIUYECTBO
padounx mecT

Ilepevens NMporpaMMHOro odecnevyeHust

— Microsoft Office Professional Plus 2016 — odwucHbIi
MaKeT, BKIIOYAIOMIMKA NPOTpaMMHOE oOecreueHue  JUIst
paboThl € pa3iaMyYHBIMHU TUIAMHM JOKYMEHTOB (TEKCTaMHu,
ANIEKTPOHHBIMU TabIUIIAMK, 0a3aMU JaHHBIX U JP.);

— 7Zip 9.20 - cBoOOaHBII (ailIOBBIN apXUBATOP C BBICOKON
CTETIEHBIO CIKATHsI JAaHHBIX;

— ABBYY FineReader 11 - mporpammMa jisi ONTHYECKOTO

KoMnbrorepHslii kinacc
kadenpsl ['eonoruu,
reo(pU3HNKU U T€0IKOJIOTHH,
Ayn. E720,

18

pacrno3HaBaHUs CHMBOJIOB;
— Adobe Acrobat X1 Pro — maket mporpamm Juisi CO3IaHUs U
MIPOCMOTpA IEKTPOHHBIX MyOnaukanuii B popmare PDF;

— CorelDRAW Graphics Suite X7 (64-Bit) - rpaduueckuii
penakrop;

— MATLAB R2017b - makeT MpHKIaJHBIX MPOrpamMM st
peleHust 3a/1a4 TEXHUYECKUX BBIYMCICHUA U OJHOMMEHHBIN
SI3BIK IPOTPAMMHUPOBAHUS, CIOIb3YEMbIN B 3TOM IAKETE;

— CAIIP (Cucrema ABTOMAaTHU3UPOBAHHOIO
MPOEKTHUPOBAHUSA) -  ABTOMAaTH3UpPOBaHHAs  CHCTEMA,
peanu3zyomas HHPOPMALMOHHYIO TEXHOJIOTHIO BBIMOJIHEHUS
(GYHKIIMI NPOEKTUPOBAHUS.

VI. METOAUYECKHUE YKA3ZAHUSA
1O OCBOEHUMIO JNCHUITJIMHBI



http://www.studentlibrary.ru/
http://www.iqlib.ru/

AJTOpUTM H3yUYEHUSI CTYACHTOM JUCHUIUIMHBI «I €OXUMUS» MOXKET OBITh
CJIEAYIOIIUM.

[locne mnpocinymMBaHHWs JIGKUMA W KOHCIEKTUPOBAaHUS OCHOBHBIX €€
MOJIO’KEHUH HEO0OXOJUMO B KayeCTBE CaMOCTOSITENIbHON paboThl (3keJIaTeNbHO B
TOT K€ JIeHb) IMpopaboTaTh COOTBETCTBYIONIMI pa3jiesl yueOHUWKa WA y4eOHOTO
nocoOusi, yJnensis TOBBIIIEHHOE BHUMaHHWE HamOoJiee TPYAHBIM MOMEHTaM U
MOJIB3YSICH TIPH HEOOXOJMMOCTH S3JCKTPOHHBIMH pecypcamu. Eciaum kakoit-nmu6o
BOIIPOC HE YAAJIOCh CAMOCTOSATEIBHO MPOSICHUTH, HEOOXOAUMO OOCYAUTH €ro ¢
IpernojiaBaresieM Ha CIEIYIOUEM 3aHATHM WM Ha KOHCyabTauuu. Ocoboe
BHUMAaHHE MPH CAMOCTOSTEIbHOW paboTe HajJ MaTepHaoM CIEAYyeT YAEIUThb
aHAJIM3y OCHOBHBIX I€OXMMHYECKHX 3aKOHOMEPHOCTEH pacCHpEeAeNICHHs TeX WU
VHBIX XUMUYECKUX 3JIEMEHTOB B TUTOCPEPE.

[TosyuuTh NpPEACTaBIECHUE O CYIIHOCTH OCHOBHBIX METOJOB MPUKIAJIHON
IE€OXUMHUHU MOXKHO BO BPEMS IIPAKTUYECKUX 3aHATHHI IO aHAIU3Y U UHTEPHPETALUN
KapT COZIEP/KAHMS XUMHUYECKUX AJIEMEHTOB, MOJIyYEHHBIX npu
JUTOT€OXHUMHYECKMX CBEMKAX B pa3M4YHbl panoHax IIpumopckoro kpas u
JansHero BocToka.

[Ipn aHanu3e TIeoJOTMYECKMX MAaTEepUajoB BO BPEMS ITPOU3BOACTBEHHBIX
IOPAKTUK CJEIYeT YAENsATh 0co00€ BHMMaHUE MaTepuaiaM IO T'€OXMMHUYECKUM
OCOOEHHOCTSIM  TEPPUTOPHL, HA  KOTOPBIX MPOBOASATCS  I'EOJIOTMYECKHE
uccienoBanus. OcobeHHO 5TO Kacaercsi Ttepputopuit JlamepHero Boctoxka,
XapaKTEPU3YIOIINXCS MOBBIIIEHHBIM COAEPKaHUEM PYIHBIX KOMIIOHEHTOB.

Takum 00pa3oM, BBINOJIHEHUE JAHHBIX METOJMYECKHX YKa3aHWUW MO3BOJIUT
CTYJE€HTaM yCIEIIHO OBJaJETh 3HAHUSMHU, YMEHUSIMU U HABBIKAMM M0 JUCLUIUIMHE

«'eoxumMusa.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECTIEYEHHUE
T CTUTIIAHBI



MartepuanbHO-TEXHUYECKOE OOecTieueHre AUCIUITUHBI «I e0XuMusy» sSBIsSET-
Csl JOCTAaTOYHBIM JIJISl TIPOBEACHHS ydeOHOTo mporecca. Tak, Ha Kadeape reosno-
ruM, reopu3uKu U reoskonoruu Muxenepuoit mkosnsl JIBOY umerorcs o0mupHbie
KOJUUIEKIIMM MUHEPAJIOB, TOPHBIX ITOPOJ U Py PA3JIMYHOIO I'€HE3UCAa U XUMHUYECKO-
ro COCTaBa.

Kpowme Toro, Ha kadeape B OOIBIIOM KOJIUYECTBE UMEIOTCS MILTIOCTPATUBHBIE
MaTepualbl, a TAKXE MaTepuaibl I NPAKTUYECKUX pabOT MO HHTEpIpETALuu
JAHHBIX JTUTOMCOXUMUYECKHUX, OMOT€OXUMUYECKUX, THIPOr€OXUMUUYECKUX CHEMOK
pPa3IMYHOr0 LEJEBOr0 HA3HAYEHUs W MaciuTada, MPOBEJEHHBIX Ha TEPPUTOPUU
[Ipumopckoro kpas u JlaneHero Boctoka. MImeroTcss Marepuansl 10 yCIEIIHOMY
IIPUMEHECHUIO METOJOB MPUKIIAJHOW I€OXUMHH NPU HHKECHEPHO-IKOJIOTMYECKUX
U3BICKAHUSIX Ha pa3iInyHbIX 00bekTax. [llupoko mpeacraBieHsl MpUMEPH MPUMe-
HEHUS T€OXUMHUUYECKUX METOJOB IIPHU PA3BEAKE PYAHBIX MECTOPOKICHUM [lambHero
Bocroka.

Bce npencraBieHHOE MaTepUaAbHO-TEXHUYECKOE 00ECIeUeHNEe U WILTIOCTpa-
LIUOHHBIE MaTepUaJIbl MO3BOJIIIOT CTYJCHTaM YCHEUIHO OCBOUTH JIUCLUILIAHY

«"eoxumMus.
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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- BEI-
I1/T1
IOJIHE- 10JI
HUS He-
HHUE
1. 1-12 Pabota c nutepatypoil. 33 | Cobeceno-
Henens | [loaroToBka mpe3eHTaluiz Jac. | BaHHE.
[Ipe3enra-
A
2. 6-18 [ToaroroBka oT4€TOB 30 | Oryer 0
HEeJIeTIs 4ac. | BBIIOJIHE-
HUU  TIpaK-
THYECKOHN
paboTel B
AJIEKTPOH-
HOU (opme

PexomeHaanuu mo caMmoCTOATEIbHOM padoTe CTYACHTOB

Y4ebHO-MeToAMUecKoe 00eCTeueHre CaMOCTOSITEIbHOU paboThl CTYACHTOB

BKJIIOYAET B ce0sl MaTEepHaJIbl [0 BBITOJIHEHHUIO MPAKTHYECKUX 3aHATHI (0dopmite-

HHUIO OTYCTOB IIO HI/IM) N PCKOMCHAAIWH 10 OpraHu3alui W BBIIIOJIHCHHUIO CaAMO-

CTOSITEJIbHON PabOTHI B 1IEJIOM TIO KYpCY .

Meroanuyeckue ykazanusi K myHKkTy 1 miana-rpagpuxka CPC

«Pabora ¢ iuTepaTypoii U MOATr0TOBKA NMPe3eHTALUIN)

NMOAHOCHTL OCHOBHEIC IMOJTYUYCHHEBIC PE3YJIbTATEI.

[ens: HAyunThCA 00001IaTh TUTEPATYPHBIE TaHHBIC U B CXKaTou (popme mpe-




OcHOBHBIE TPEOOBAHUS 3AKITFOYAOTCS B CIICTYIOIIEM.

Pabota ¢ nuTepaTypoil BKIt04aeT B c€0sl 3HAKOMCTBO C OCHOBHBIMH U JOTOJI-
HUTEJILHBIMU UCTOYHHKaMH. B pe3ynbTaTe cobecemoBaHus MPENoaBaTeNlb BbISC-
HSeT TIyOWHY MpOpabOTKH MaTepualia M OICHWBAaeT pabOTy B COOTBETCTBUU C
KPUTEPUSIMHU OIICHKH (CM. HIDKE).

[TonroToBKka Mpe3eHTAMA OCYIIECTBISICTCS B COOTBETCTBHU C IUTAHOM-
rpadukomM. Kaxkmas TeMa momkHaA OBITH PAcKphITA, B HEW HEOOXOIUMO OCBETHUTH
aKTyallbHOCTb, 1IN M 3aJa4d MPOBEIECHHOTO MCCIIEAOBaHMUs, IPUBECTH KOHKPET-
HBIC TIPUMEPHI, 1aTh 3aKJIFOYCHHUE M YKa3aTh OCHOBHBIE MCITOIH30BAHHbBIC UCTOYHM-
KW, BKJIIOYas JIUTEPATypHBIE W JJICKTPOHHBIC JAaHHBIC, C COOTBETCTBYIOITUMU
CCBUIKAMH.

CryneHT (10 COIJIaCOBAaHUIO C MPENOJABATENIeM) MPEACTaBISIET JUOO JIEK-
IIUIO-TIPE3EHTAIINIO, TTOJATOTOBJICHHYIO B mporpamMmme PowerPoint, Bkirovaroiyoo B
ceOs1 He MeHee 5-7 cimaioB, TM00 JTOKIaa IS 00IIeH JUCKYCCHH U MOCIIEIYIOIIe-
ro o0CyXACHUS.

Kputepuu oneHku: OIleHKa BBIMOJHSAETCS MO JAByXOawibHOM cucteme (1 —

BBITTOJIHEHO, ) — HE BBITIOJTHEHO).

MeToanueckue yKazaHusi K NyHKTY 2 miiana-rpagpuka CPC
«IloaroroBka 0T4eTa MO BHINOJHEHUIO PAKTHYECKUX

1 J1a00paTOPHBIX padoT»

[TpakTrueckue u 1abOpaTOpPHBIC PAOOTHI BHITIOJHSIIOTCS C TIOMOIIBIO COOTBET-
CTBYIOIIETO OOOPYIOBaHUS W MaTepHaloB B JabopaTropuu Kadeapbl T€OJOTHH,
reo(pU3UKHA U Ie0’KOJIOTUH, a TaKXKe Ha TeppuTopun kammnyca [[BOY. B nporecce
BBHITIOJIHCHUS MPAKTHUECKUX U JTA0OPaTOPHBIX PabOT CTYJAEHT COOMpAET JIaHHbIE B
4epHOBOW (popMme, a OKOHYATENBHBIN OTUYET B DJEKTPOHHOM BHUJE TOTOBUTCS BO
BpEMsI CAaMOCTOSITCIIBHON PabOThI CTYACHTA.

TUTYnBHBIN JIUCT OTYETA BBIMOIHIETCS B COOTBETCTBHH C TPEOOBAHUSIMU,

NPUHATHIMU B yHUBepcuTeTe. Ha crienyromeM mnocie TUTYJIBHOTO JHUCTE OT4YeTa



yKa3bIBAETCs LI€Tb U 3a7aud JIaDOpaTOPHOTO UCCIETOBAHMSI, UCIOIB3yeMOe 000-
pYyJIOBaHHE, OMUCHIBAETCS TMOPSIOK paboThl. [lanee mpuBOASATCS B TaOIMYHON
(dopMe pe3yabTaThl U3MepeHUil. Bee n3mepsieMble pu3nueckre BETUIUHbI JOKHBI
ObITh IpenicTaBiieHbl B cucteMe CH. B ciyuyae npoBeaeHuss MaTEMaTUYECKUX pac-
YETOB MPUBOJATCS pacueTHbIe (POPMYIIbl, IOJTOTOBIEHHBIE B OJJHOM U3 PEIaKTO-
poB ¢GopMyJ, BXOJAIIMX B OOIIEYNOTPEOUTENbHBIE TEKCTOBBIE IMPOLIECCOPHI,
Hanpumep, B MS Word. O0s3aTrenbHO OIIEHUBAETCS TMOTPEIIHOCTD (PH3MUECKUX
U3MEPEHUI — MO0 MO XapaKTepUCTHKaM IMPUMEHSEMbIX U3MEPUTEIbHBIX IPUOO-
poB, MO0 C MOMOIIBID CTAaHAAPTHBIX (HOPMYJ ISl CPEIHEKBAAPATHUECKOW WIIN
cpeaHeapupMeTUUECKON morpentHocTH. Pe3ynbTaTel n3mMepeHuil Gpu3n4ecKux Be-
JWYMH, MpeJCTaBICHHbIE B TaOIMYHOW (opme, 00A3aTe€IbHO CONPOBOXKIAIOTCA
rpauKkoM, MOCTPOECHHBIM C IMOMOILIBIO COOTBETCTBYIOUIEH KOMIIBIOTEPHOU MpO-
rpammel, Harpumep, MS Excel. lanee o0s3aTenbHO IPOBOAUTCS aHAIN3 MOTY4CH-
Horo rpaduka. B ciydae BbINOJIHEHUSI paCUETHBIX 3a/laHUN IPUBOJIUTCS aITOPUTM
pacyera U pe3yJbTaThbl PaCU€TOB B TAOIMYHOMN U rpaduyeckoi popme.

[Ipu nmpoBeneHUM MHTEPIPETALUN PE3YJIBTATOB JIUTOTCOXUMHUYECKUX CHEMOK
MIPOU3BOAMTCS TIOCTPOCHHUE cXeM MHTeprpeTauu. [IpakTuueckas padora qoJKHA
00513aTeIbHO COJIEP>KaTh BBIBOJIbI 110 PYIOHOCHOCTH IJIOIIAAN UCCIIEIOBAaHUIA.

Kputepun onieHku: olieHka 17151 BbiHeceHus B cuctemy bPC BeinonHs€TCs MO
YeThIPeXOAIIBHON CUCTEME (3 — «OTIIMYHOY», 2 — «XOpOoIIo», 1 — «yIOBIETBOPH-

TeIbHOY», 0 — «HEYIOBIICTBOPUTEIILHOY ).
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MMacnopt ®OC

Koxa u ¢popmysniupoBka
KOMIIETeHIIH U

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

OIIK-3, crocoOHOCTHE HC-
MOJIb30BaTh B IIpodeccro-
HaJILHOM JIESITENHLHOCTH Oa-
30BBIE 3HAHHUS MATEMATHKH H
€CTECTBCHHBIX HAYK

3Haer

Tepmunonoruto reoxummuueckor obnactu. Ilo-
PSILIOK M CYITHOCTh KJIACCU(DUKAIIMHU JIEMEHTOB

VYwmeer

HpI/IMCHHTB TCOXHUMHUYCCKHUE MCETOAblI HCCICOO-
BaHUWA JJIs BBIIIOJTHCHHA 3aaa4 I'COJI0TUH, FCO(l)I/I-
3UKH, IICTPOJOTHUH, THAPOrC€OJOIn U HMHXKECHEP-
HO TCOJIorur, recoJiorun U rcOXuMur roprovyux
HCKOIIa€MBbIX, 9KOJIOTUYECKON I'e0JIOTHH

Bnaneer

I'eonormueckumm METOdaMH IPOBCACHUS pa60T
JJIA peICHUA TCOXUMHNYCCKHUX HAay4YHO-
HCCJICAOBATCIIbCKUX IMMPHUKIAAHBIX 3a1a4.

MK-1- criocobHOCTH HC-
[0JIb30BaTh 3HAHUS B 00J1a-
CTH T€0JIOTUH, TEOPU3HKH,
Ir€0XUMUH, THIPOT€0JIOTUH U
WH)KEHEPHOW Ie0JIOTMH, Ieo-
JIOTMM ¥ T€OXUMMHU TOPIOYMX
HCKOIIaeMBbIX, SKOJIOIHYe-
CKOM I'e0JIOrUu AJIsl peIieHust
HAyYHO-UCCIIeI0BATEIbCKUX
3a7a4 (B COOTBETCTBUU C
HaIpaBJIEHHOCTHIO (ITpodhu-
JieM) TOATOTOBKU

3Haer

TepmuHnosoruto reoxumuueckoit obusactu. [lo-
PSIOK U CYLIHOCTh KJacCHU(UMKALUU 3JIEMEHTOB,
METOJBl MCCIEAOBAHUA HMX CBOWMCTB, AaKTyasb-
HOCTb TEOPETUYECKOW M IPAKTHYECKOW 3HA4YU-
MOCTH F'€OXMMHYECKHUX MCCIIEN0BaHNN

VYwmeer

[IpoBoauTh HayuyHble HCCIENOBaHUS B 00JacTH
TE€OXMMUHU [UIS BBIIIOJHEHMS 3a7ay I'eO0JIOTHH,
reou3uKu, NETPOJIOTUU, TUIPOr€OJIOrMH U HH-
KEHEPHOH I'€0JIOTUH, I€0JIOTMH U T€OXHUMUHU I'O-
PIOYMX UCKOIAEMBIX, 3KOJIOTMUYECKON T'€0JIOTHH

Bnaneer

[eosorHUeCcKUMHE METOJaMH MPOBEACHHS padoT
JUSL  PELICHUs]  TCOXUMHYECKHX  Hay4dHO-
MCCIIeIOBATEeIbCKUX MPUKIAIHBIX 3a1a4. Croco-
OCH HCHONB30BaTh 0a30BbIE KOMITBIOTEPHBIC
nporpaMMbl  CTaHAapTHoro makera Microsoft
Word u criennani3upoBaHHbIC METPOIOTHIECKHE
POrPaMMBI.

IMK-2 - cnocoOGHOCTH camo-
CTOATEIHHO TMOJIyYaTh T€0JI0-
TUYECKYI0 HH(pOpMalLnIOo, UC-
MOJIb30BaTh B HAYYHO-
HICCIIEN0BATEILCKOMN Nes-
TETHHOCTU HABBIKH MOJIEBBIX
1 1a00paTOPHBIX TEOJIOTHYE-
CKHX HCCIIeZIOBaHUN (B COOT-
BETCTBUU C HAIPABJICHHO-
CThIO (TpoduIeM) MOrOTOB-
KH)

3Haer

Oco0EHHOCTH TOJyYEHUs] TEOXUMUYECKON WH-
¢bopmMaiuy, ee HCIOJNBb30BaHHS B HAYYHO-
HCCIIEIOBATENIBCKON JIESITEIHLHOCTH.

Ymeer

[IpoBoauTh HayuyHble HCCIEIOBaHUS B 00JacTH
T€OXMMHUHU M MCIOJb30BaTh HABBIKH IOJIEBBIX U
71a00paTOPHBIX FEOXUMHUUECKHUX UCCIIEJOBAaHUM

Bnaneer

['eosnornyeckuMu MeTOAaMU TPOBEIEHUS PadbOT
JUIsL ~ pelleHHsT  TeOXUMHUYECKUX  Hay4HO-
HCCIIEI0BATENbCKUX NPUKIAAHBIX 3aaa4d. Croco-
OeH UCIOJIb30BaTh 0a30Bble KOMIIBIOTEPHBIE
nporpamMMmbl  CTaHaapTHoro makera Microsoft
Word u cnennann3upoBaHHbIE TIETPOIOTHYECKHE
MIPOrPaMMBlI.

ITK-5 - roTroBHOCTH K paboTe
Ha COBPEMCHHBIX ITOJICBBIX U
71a00paTOPHBIX T€OJIOTHYE-

3Haer

3HaeT COBpPEMEHHbBIC TOJIEBbIC U J1A0OpaTOPHBIC
reoJIOTHYeCKHe, TeOpHU3MYeCKUe U HENmoCpe/-
CTBEHHO F€OXMMUYECKHE TPUOOPHI M YCTAHOBKH.




CKHX, T€O(PU3NUIECKHX, T€0-
XUMHYECKHX pUOOpax,

[IpumeHsTh COBpeMEHHbIE TOJEBBIX U Jabopa-
TOPHBIX TEOJIOTUYECKUX, T€O(OU3NIECKUX U T'€0-

YCTaHOBKax U 000pyI0BaHuHU | YMmeer XUMHYECKHUE TPUOOPHI.
(B COOTBETCTBHMH C HAIPAB- CoGupatb u 00pabaTbiBaTh FT€OXUMHUECKYIO MH-
JIEHHOCTBIO (TIpodriem) dhopmaruto.
mporpaMME! baxarnaspara) Metoaunkoi 00pabOTKH reOXUMHYECKOU HHGPOP-
Malui B 0a30BBIX AJIEKTPOHHBIX MPOTPAMMHBIX
KOMILIEKCaXx.
Buianeer
[TepenoBbIM OTEUECTBEHHBIM U 3apPYOCIKHBIM
OTIBITOM B 00JIaCTU MPOBEACHUS T€OXUMUYECKUX
HCCIIE0BAHUM.
[Topsamok U cymHOCTh KiacCU(pUKALUN AJIEMEH-
3naet TOB, METOJBI MCCIIEIOBAHMS MX CBOﬁCTB,vaKTy-
QIBHOCTh TEOPETHUYECKOM M MPAKTUYECKOW 3Ha-
YUMOCTH T€OXHUMHUYECKUX MCCIICAOBAHUN
IIK — 7 - cnoco6HOCTS HC- IIpoBonuTh HaydHbIE HCCIEIOBaHUA B 00IacTU
MOJIb30BaTh 3HaHUA (QyHIa- TEOXUMHUH JUIsl BBIIIONHEHUS 3a/ay TeOoJIOTHUH,
MEHTAIIbHBIX Pa3aeNnoB pu- YmMmeer reou3uKu, NETPOJIOTUH, TUIPOr€OJIOrUH U HH-
3UKH, XUMHH, SKOJIOTHH, UH- YKCHEPHOH T'€0JIOTUH, T€OJIOTHH M T€OXHUMHHU T'0-
(opMaLMOHHEIX TEXHOJIOTUI PIOYMX MCKOIAEMBIX, SKOJOTHYECKON F€0JIOTUH
AJI peLLICHIA TIPaKTHHCCKUX ['eONOrMYecKUMH METOAMH IIPOBEIEHUS PaboT
3a71a4 B 0071aCTH reonoruu I pelleHHs ~ TIeOXMMHYECKMX  HAydHO-
UCCJIC/IOBATEIILCKUX MPUKIAIHBIX 3a1a4d. Croco-
Brnaneer OCH UCIONIb30BaTh 0a30BbIE KOMIIBIOTEPHBIE

nporpaMMbl  cTaHaaptHoro mnakera Microsoft
Word u crienmani3upoBaHHbIC METPOIOTHIECKHE
POrPaMMBbI.

Ne KoHnTtponmpyemslie Kozp! u aTansr popmupoBanus OneHouHBIE CpESICTBA
n/n pasensl / TeMbl KOMIIETEHIIUH TeKyLLHil TIpomexy
ANCHHATUTAHBI KOHTPOJIb TOYHAs
aTTecTarl
usi
1| A6comornas OIIK-3 3HaeT YO-1. Bompocst
I€OXPOHOJIOTHS, €€ Cobecenosanue | K
pOIIb B LUKIE HAYK O yMeeT ITP-1 Tect 1 JK3aMCHY
3emute. BIIAZICET I1P-2 1-6
[IpencraBnenus 0 KonrponbHas
BO3pacTe 3emutn. pabora 1
3akoH
PalnOaKTUBHOTO
pacnaza. Panp1
pacriaga, HadalbHEIC
u KOHEYHbIE
DJIEMEHTEHI.
2| Meroms__ wavuenns | 1K1 3HaeT yO-1. Bompockr




IYOMHHOTO CTPOEHUS
36MHOU KOpBIL:
cercMuyecKas
ToMorpadus,
ONpENEICHUE  CHJIbI
TSOKECTH HAa 3€EMHOM
ITOBEPXHOCTHU u
IPaBUTALMOHHOU
IOCTOSIHHOI;
W3y4YCHUE  3HAYCHUU
TEIJIOBOTO IIOTOKA B
pa3HbIX panioHax
3emiu; J1abopaTopHOE
HCCIIEJOBaHHE
IJIOTHOCTHU u
MIPOYHOCTH opo,
MOJEIIUPOBAHUE
MOBEJICHUsI TIOpOA B
YCIJIOBHUSIX CTpecca.

yMeeT

Co0OecenoBanue

BajeeT

I1P-2
KonTponbhas
pabota 2

K
IK3aMEHY
7-12

Jlutocdepa. Kiapku
XUMUYECKUX
AJIEMEHTOB:
OTKpBITHE, POJb B
TCOXUMHUH.
KonTuHeHTaNbHBIH U
OKCaHWYECKUNA THIIBI
36MHOU KOpBI.
Crpoenue,
MHHEpaIbHBII u
XUMUYECKUM  COCTaB
BHYTPEHHUX 30H
3emiM: MaHTHM U
spa.

[1K-2

3HACT

VO-1.
CobecenoBanune

yMeeT

BIaacCT

I1P-1 Tecr 2

Bonpocsr
K
HK3aMEHY
13-17

XUMUYECKUE CBSI3U B
MUHepasax. ATOMHbIE
U HOHHBIE PAJNYCHI,
UX OIpeNelIcHuEe U
MpaKTU4YECKOe  MpH-
MEHEHHE.
MoaenupoBanue
CTPOEHHSI KPHUCTAILIM-
YEeCKUX pEIIeTOoK:
IUIOTHEMIIAsT yIaKoB-
Ka 1IapoB U KOOPAH-
HAIlMOHHBII ~ MHOTO-
rpaHHuK. lloTennman
MOHM3ALUU U TOJSAPU-
3amus.  DHepreTude-
ckuit ko3 dumeHt
(o depcmany).
DNEeKTPOOTpUIATEINb-

[1K-5

3HaACT

VO-1.
CobecenoBanne

yMeeT

I1P-1 Tect 3

BJIagCCT

I1P-2
KonTponbHas
pabora 1 TIP-2
KonTponbHas
pabora 3

Bomnpocsr
K
JK3aMCHY
18-26




HOCTh. M3omopdusm:
(aKTOpHI U TUIIBL

YcranosieHue
TeOXMMHYECKOM
CIICI[UANIN3AIUN
OTHEIbHBLIX O0JacTel
(pernonanbHas
TCOXHUMHSI) B CBSI3U C
WX  CTPOCHHEM U
BO3PACTOM.
VYcranosnenne
IIOBEJICHUS
OTAEIbHBIX
9JICMCHTOB B
MIPUPOTHBIX
npoiieccax.
BripaboTka HOBBIX U
pa3BUTHE
CYUIECTBYIOIINX
reOXUMHYECKUX
METOI0B MOMCKa
MECTOPOKIACHUM
MOJIE3HBIX

HNCKOIIaCMBbIX.

ITK-7

3HaACT

YVO-1.
Co0OecenoBanue

yMeeT

I1P-1 Tectr 4

BJIAACCT

I1P-2
KonTponbhas
pabota 4

Bonpocsr
K
SK3aMEHY
27-36

OCHOBHOW TI€OXHUMHU-
yecknii 3akoH B. M.
T'onmpammvunara. Bzan-
MOJICUCTBHE C I'€OXHU-
MUYECKUMHU Oapbepa-
MU, TUII CBSI3EH U XH-
MHYECKHE  CBOMCTBa
ONPEACIISIIOTCS CTpOe-
HUEM  DJIEKTPOHHBIX
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IIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIUI

Koxa n ¢popmy-
JIMPOBKA KOM- Srtanbl GOPMUPOBAHUS KOMIIETEHIIMH KPUTEepHH noKa3aTejan
neTeHIHH
IK-1- cnoco6- 3Haer | TepmuHonOTMIO TeoXuMUUeckoi 00- | 3HaHume knaccuduka- | CnocobeH npH-




HOCTb HCIIOJIB30-
BaTh 3HAHUS B
00J1aCTH Te0J10-
THH, TCOPH3UKH,
TCOXUMUH, TH]I-
pOreoJoruu u
HMHXEHEPHOU

nactu. [lopsiiok W CyIIHOCTH Kilac-
CHU(HKAIIMU DIIEMEHTOB, METOJBI UC-
CJIeIOBaHUsI UX CBOWCTB, aKTyallb-
HOCTb TEOPETUYECKON M MpakThye-
CKOH 3HAYUMOCTH T€OXHMMHYECKUX
HUCCIIEIOBaHUAN

LMY XUMHAYECKUX
3JIEMEHTOB C I'€0XH-
MHUYECKOM TOUKH
3pEeHUs

MEHSITh  METOJbI
T€OXUMUYECKUX
HCCJICOBAHUM,
0CO3HaBast HuX
MIPAaKTHUYECKYIO
3HAYMUMOCTh

IIpoBoauTh HayuHble HcciefoBaHus | OcosHaHHOCT, — Hc- | OCO3HAHHO MpO-
I'€OJIOrHH, I'€0JI0- B 00JIACTH TE€OXMMHH IJISl BBITIOJIHE- | TIOJNB30BAaHHS METO- | BOIUT  HCCIIEMIO-
THH ¥ TCOXMMUHI HUS 3a[a4 TeoJIOTUM, TeO(H3UKH, | JOB TEOXMMHUYECKHX | BaHHA B 00JacTH
TOpIOHMX MCKO- VYmeer HETPOJIOTUM, THAPOTEOJNOTHd M HH- | MCCIEJOBAHMI  IIPU | TEOXHMMHMH IS
TIaeMBIX, SKOJIO- JKEHEPHOI TeO0JIOTMH, TE€OJOTMH U | PEIIEHHM Te0JIoTHYe- | PELIEHHS  TPaK-
HIECKON Ie0JI0- reoXMMUHM TOPIOYMX MCKONAEMBIX, | CKMX 3a7ad THUYECKUX 33734
AW T pCIICHUA HKOJIOTHYECKON Ie0Norun
HAY4YHO- T C C
HCCIIe I0BATE b eonomq6ec1<1/1MI/1 MmeTonamu IpoBe- | CTemeHsb aMO%l‘OHTeJ‘ILHO
cxux 387194 (B JeHus paboT [y pellleHUs FeOXHMH- | CAMOCTOATENBHOCTH | CIOCoOeH — IIpH-
COOTBETCTBHMN YECKHUX Haquo-I/Iccn(é)JOBaTgnchnx npu IPUMEHEHNMH | MEHATh CIEIHa-
HATIDARTICHHO- . HpI/IKJ'IaIlHLIX6 3agau. CrocobeH wuc- K;'aHHap;[HOF\;)\/ na:jKeTa JU3MPOBAHHEIE
cTHi0 (podhu- najeeT | MOIb30BaTh 6a30Bble KOMIIBIOTEPHBIE icroso ord u | xoMOBIOTEpHEIE
71EM) IOATOTOBKH NPOrpaMMbl  CTAHIAPTHOTO MaKeTa | CHELHANM3UpOBAH- HpOrpaMMbl ISt
Microsoft Word u crneuuanusupo- | HBIX OpPOrpamMM JUls | pellleHHs TeoXH-
BAaHHbIE NETPOJOTUYECKHE MPOIPaM- | PElCHHs TeOXMMH- | MHYECKHX 33724
MBI. YeCKHX 3a1a4
3Hanne  ocobenHo- | Ilomumaer oco-
TIK=2 - cnocot- OCOOCHHOCTH TIONYYCHHS TCOXUMH- cTeil MOJyYeHUs reo- | GEHHOCTH MO
mosth samaeTor 3HaeT ueckoif HH(OPMAIUIH, €¢ HCTIONL30- ngqucgoﬁ uHbo YeHHUs reoxuMz
TCIBHO II0JTy4aTh BAaHMS B HAay4HO-MCCIEN0BATEIbCKOU Iy p weckoi  HH(O
TEOJIOTHICCKYIO JIESTEIBHOCTH. p
HHPOPMALHIO, Marn
MCIIONB30BATh B Oco3HanHoCTh Opo- | Crocoben  oco-
IIpoBOAUTL HayuHblE HCCIIEIOBAHU
HAY4YHO- BeJEHHs  HAyyHBIX | 3HAHHO  HPOBO-
B 00JIACTH TEOXUMHUH U UCIIOIB30BaTh .
HCCIIeI0BATENb- Vmeer HCClIeIOBAaHUI B 00- | OUTH wHcclenoBa-
. HABBIKU TI0JIEBBIX U J1a0OPaTOPHBIX
CKOI1 e TeNbHO- . JIACTH TEOXUMHUH HHA B oOnactu
TeOXUMHMYECKHUX UCCIICIOBAHMUIT
CTU HABBIKH I10- FeOXUMHU
JIEBBIX U Na0Opa- TeonoruueckuMu MeTojamu npose- | CTeneHs O6anaer jmocra-
TOPHBIX TCOJIOTH~ JeHus paboT /IS PellieHUs FEOXUMH- | CAMOCTOSTENLHOCTH | TOYHOM CaMOCTO-
HICCKHX MCCIIC0- YECKMX HAYYHO-UCCIEN0BATENLCKUX | IPU  HCHONb30BAHUU | ATEJIBHOCTHIO B
BaHHi (B COOT- npukiaagueix 3agad. CrnocobGeH uc- | crnenuanu3upoBaH- 0071aCTH  HMCHONb-
BCTCTBHH C Bnageer | 1mosib30BaTh 6a30BblE KOMIBIOTEPHBIE | HBIX KOMIILIOTEPHBIX | 30BAHMS  KOMIIb-
HalpaBJICHHO- POrpamMMbl  CTAHAAPTHOTO TAKETa | IPOrpamMM IMPH  Pe- | IOTEPHBIX  IIpO-
cTI0 (mpodu- Microsoft Word u crmenmanu3upo- | mieHHH TeoXUMHUYe- | TpaMM TpH  pe-
JIeM) HOATOTOB- BaHHBIE TETPOJIOTHYECKHME MPOrpaM- | CKHUX 3aja4 IIEHUH TEOXUMHM-
Ku) MBL. YECKHX 3a/1a4
3HaHMe [PMHLMIOB | 3HAET HPUHIMIEI
3HaeT COBpeMEHHbBIE MOJIEBBIE U Ja- N N
GOpaTOpHBIE TeONOTHIECKH e, TeodH- | o o PHA COBPEMEH™ | JICHCTBILT COBpe-
IK-5 - roros- 3HaeT 3145601(56 M HEmoc eL[CTBe};HO reo HBIX TE€OXUMHYECKUX | MEHHBIX ITOJIEBBIX
HOCTb K paboTe P npubopoB M 000py- | reoXMMUYECKUX
XUMHYECKHE NPUOOPH] U YCTAHOBKH.
Ha COBPEMEHHBIX JTOBAHUSI pubopoB
ITOJIEBBIX U J1a00-

ATODHLIX LEOmTO IIpuMeHaTs coBpeMeHHBIe mHonesbix | OcosHaHHOCT,  MC- | CHocoben — oco-
II?I/I‘ICEKI/IX reo u na60paT0pH},1x re0JIOrN4Y€eCKUX, IOJIb30BaHUS COBpE- 3HAHHO npume-
CI)I/ISI/IlIeCK’I/IX Vaeer FGOCI)I/ISI/I‘IGCKI/IX U TECOXMMUYECKHE | MCHHBIX IIOJICBBIX | HATb COBPEMCH-

’ npp]6op1,1_ T€OXMMHUYECKHUX IIPU- | HBIE TE€OXUMHYE-
TeOXHMHYECKHUX
HPHBODaX. veTa CoOupath u 00pabaTeIBaTh reOXUMHU- | OOPOB CKHE MpUOOpPBI

pubopax, y YecKyI0 HH(pOpMAIIHIO.
HOBKax u 000py-
JIOBaHMH (B COOT- Meroaukoit o6pabotku reoxumuue- | CreneHb CrniocobeH camo-
BETCTBHH C ckoif MH(GOpMALUU B OA30BBIX DJEK- | CAMOCTOSATENLHOCTH | CTOSTENBHO IIPO-
HAIIPaBJICHHO- TPOHHBIX TIPOTPAMMHBIX KOMIUIEK- | Tpu 0OpabOTKe Teo- | BOOUTh 00paboT-
CTBIO (TIPOhH- cax. XUMHYECKOi uHbOpP- | K reoXUMHYe-
10 (pod Bnaneer (bop y

JIeM) TIPOTPaMMBbl
OakanaBpuaTa)

ITepenoBbIM OTEYECTBEHHBIM U 3apy-
OCXKHBIM OIIBITOM B 0O0JIACTH TPOBE-
JEHUS TEOXMMHUYECKUX HCCIeI0Ba-
HUH.

Manud Ha 0a30BBIX
ANEKTPOHHBIX  TPO-
IPaMMHBIX KOMILIEK-
cax

ckoil mHpOpMa-
IU Ha COBpE-
MEHHBIX mpo-
IrPaMMHBIX KOM-




IUICKCax

K - 7 - cno-
cOOHOCTb HUC-
MOJIb30BATh 3Ha-
HUA QyHAaMeH-
TaJIbHBIX pasjie-
70B (DM3UKH, XU-
MHH, SKOJIOTHH,
HHPOPMALIHOH-
HBIX TEXHOJIOTHH
IUISL pELCHUS
NPaKTHYECKUX
3aja4 B o0ynacTu
re0JIOTHU

Iopsinok U CymHOCTh Kiaccupuka-
LMW 3JIEMEHTOB, METOJIbI UCCIIEe0Ba-

3HaHUEe  CYIIHOCTHU
METOJIOB T€OXUMHYE-

OOJlamaer IOHHU-
MaHHEM CYIIHO-

. CKMX HCCIEJOBaHUU | CTH  reoXMuye-
HHUSA UX CBOICTB, aKTyaJlbHOCTH TEO-
3Haer . . MHUTpalli  XHUMHYe- | CKUX HCCIeI0Ba-
pPETHYECKON M NPAKTUYECKOW 3HAUYU- .
CKHX 3JIEMEHTOB HUH  MUrpanuu
MOCTH TEOXHMHYECKHX HCCIeI0Ba-
y XUMHUYECKUX
HUH
3IIEMEHTOB
Oco3nanHocTh  uc- | Crocoben  oco-
[IpoBoanTh Hay4HBIE HCCIENOBAHMS
MOJB30BaHUS  METO- | 3HAHHO  IIPOBO-
B 00JIACTH TE€OXMMHH JISl BBIIOJIHE-
JIOB HAYYHBIX HCCJIe- | IUTh  Hay4HBIC
HUSL 3a/ad TEOJIOTHH, TeO(U3UKH, .
JNOBaHUA B 0OJIACTH | MCCICIOBaHUI B
Ymeer NETPOJIOTHH, THAPOTCOJIOTHH W WH-
. TEOXMMHUH JUIA pelie- | o06JacTH  reoxu-
KEHEPHOH TCOJIOTHH, TEOJOTUH U
HHS TCOJIOTMYECKUX | MHHM TIpH pelle-
TEOXHMHH TOPIOYHX HCKONACMBIX,
o 3amaq HUH TeOJIOrHYe-
9KOJIOTHYECKO T'e0JI0THH
CKHX 3a/1a4
I'eonornueckumu Meronamu mpoBe- | CreneHb CrniocobeH camo-
JCHUA pa60T JJId peI€HUA r€OXuMHn- CaMOCTOATCIIBHOCTH CTOATCJIBHO IIPO-
YEeCKUX HAYYHO-HCCICAOBATENBCKUX | IPH PEIICHUH TIeo- | BOIUTh HCCIEHO-
U NPUKIAAHBIX 3a1ad. CocoOeH UC- | XHMHYECKHX HAay4HO- | BaHHSA B 00JacTh
Briageer | monb3oBath 0a30BbIe KOMIIBIOTEPHBIC | HCCICIOBATEIBCKUX | TEOXUMHH IS
NpOrpaMMbl  CTaHAAPTHOTO IIakeTa | U MPHKIAAHBIX 33/1a4 | pelIeHHs  HpH-
Microsoft Word u crmenmamusupo- | ¢ HCIONB30BaHHEM | KJIAJHBIX M Hayd-
BaHHBIC IETPOJOTHYECCKUE NPOTpaM- | CICLHATN3HPOBaH- HBIX 33734

MEI.

HBIX IIPOrpaMM




MeToauyecKkue peKOMeHIalUN, ONIpeiessIIoe NPoueIypbl OlleHNBAHUS

pe3yJabTaToB OCBOCHHUA TUCHUIIJINHBI

OneHovHbIe cpeacrea aJist HpOMeH(yTOqHOﬁ arTrecralnumn

HepequL THUIIOBBLIX BOIIPOCOB K 3K3aMECHY

1. [IpenMet u 3aga4u TeOXUMUU

2. Hctopuueckue actieKTbl BO3HUKHOBEHHS T€OXMMUM B Poccun
3. THUIbl XUMUYECKUX CBSI3€M B MUHEpaliax

4, Nonuble u aToMHubIe paauycol. U3omopduzm

5. Kiaccuduxkanus snemeratoB B.M. Nonpammvuara
6. Knaccuduxanus snemento B.U. Bepnaackoro
7. OKUCAUTETPHO-BOCCTAHOBUTENIBHBIE YCIOBUS

8. ['eoxumust oOcaOUHBIX MPOLIECCOB

Q. Bupl reosioruyeckux XpoHOMETPOB

10. ATMoQuUIBHBIE 2JIEMEHTHI

11. T'eoxumuyeckue Gapbepbl

12. Teoxumus MarMaTHYECKHX MPOIECCOB

13. KomtougHas Murpanus J€MEHTOB

14. VIHTEHCHUBHOCTH BOAHOW MUTPAIIU JIIEMEHTOB
15. BozaymiHas Murpanus 3J€MEHTOB.

16. T'eoxumus MmeTaMOpPPUIECKUX MPOIECCOB

17. PacnpoctpaHeHue 31€eMeHTOB B 3eMHOM kKope. Kiapku
18. Kiacchl BoIHOM MUTpaIdy AJIE€MEHTOB

19. JluroduibHbIE 2JIEMEHTHI

20. MexaHnuyeckasi MUTpaIUs YJIEMEHTOB

21. Ilpomecc dhopMupoBaHUs METMATUTOB

22. Murpamuu 31eMeHTOB. PaKkTOpbl MUTPALIMH

23. CuzaepodunbHbIC SJIEMEHTHI



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-KNCIIOTHBIE YCIOBHUS

buorennas Murpanus 3J€MEHTOB

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

['eoxumus 6uocdepsl

TepMmoauHaMUYeCKUii TEOXUMHUUYECKHM Oapbep

Buenrnue dhaktopsl MUrpanuu

['eoxumust MarMaTH4eCKOro Mpouecca

ITocTMarmaT4ecKue npoLEeCcChI

Meramopduueckuit npouecc. [Tonsitue o pauusx meramoppuszma
DK30T€HHBIE MTPOIIECCHI

I'eoxumuueckuii nanamadr

['eoxumMnueckne MeToIbl IIOMCKAa MECTOPOKICHUN
['eoxumuueckre 6apbepbl 30HbI IK30TeHe3a

[IpuMeHeHre reOXUMHUYECKUX METOJIOB B SKOJIOTUU

Kops! BeiBeTprBaHUs. Y CIIOBUSI MUTPALIMH 3JIEMEHTOB
@akTopbl MUTPALIMU 3JIEMEHTOB B 30HE TUIIOT€HE3A

['eoxuMHueckass CbeMKa U KapTUPOBAHUE

OueHouHbIe cpeCTBA ISl TEKYLIEH aTTecTAlNU

K TUMOBBIM OLIEHOYHBIM CPEACTBaM JIsl TEKYIIEH aTTeCTallud OTHOCSTCS coOe-

ceoBaHue (OIEHKa BBITIOJIHIETCS MO ABYyXOamapHOM cucteme (1 — BbImoiaHeHO, 0 —

HC BBIHOJ'IHCHO), KOHTPOJIbHBIC pa6OTBI u TecThl. X OLCHKAa 1J11 BBIHCCCHHA B CH-

ctemy BPC BbInosiHg€TCS MO YeThIpexOaIbHOM cucTeme (3 — OTIIMYHO, 2 — XOpOILIIO,
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1 — ynosnerBoputenbHo, 0 - HE yIOBIETBOPUTENbHO). UTOOB! MOMYyYUTH OLEHKY 3

6anna, He0OX0IMMO OTBETHUTH MPaBUIIHLHO Ha 10 BompocoBs, 2 6anna — 9 mpaBHIIbHBIX

OTBCTOB, U 1 6amn — 8 IMPpaBHUJIBHBIX OTBCTOB.

Tunosoi BapuaHT TecTra

Bomnpoc

OtBer

1

2

3

1. Yro Takoe kiapk?

cpermHee comep-
KaHWE XUMHI4e-
CKOTO DIIEMEHTA
B 3€MHOH KOpe

MIPEeNEHO A0y~
CTHMOE CoJIepiKa-
HHE DJIEMEHTA B
JKUBBIX OPTaHU3-
Max

NoKa3areb KOH-
TpacTa TeOXUMH-
gecKoro b6apnepa

2. Yro Takoe u30TomnsI?

aTOMBI, IMEIO-
1Me OJMHAKO-

BYIO aTOMHYIO

Maccy

aTOMBI, UMEIOIINE
OJIUH U TOT XK€
KOJIMYECTBO aTOM-
HBIX OpOHTaNei

aTOMBI, UIMEIOIIIHE
OJIHO U TO XK€ KO-

JIUYECTBO MPOTO-

HOB

3. Uro takoe mepuon nonypacmnana’?

TIO0JIOBHMHA CPpOKa
J0 MMOJIHOT'O pac-
naga BEUICCTBA

BpEMs, 3a KOTOPOEC
BCUICCTBO paciia-
JCTCA C BEPOATHO-

BpEMsI CaMOOYH-
LIECHUS OKpYKaro-
el cpenpl OT Mo-
CIIEJICTBUNA TEXHO-

cthio 50% TEeHHOMW KaTacTpo-
(N3
4. Kak Ha3bIBalOTCA DJEKTPOHBI, HAXOISAIIUECS
. Maru4ecKuMu BaJICHTHBIMHU UHEPTHBIMH
Ha BHEUTHeH 000s109Ke?
TEMIIEPaTypHOTO | TeMIIEPaTypHOIo KYJIOHOBCKHE CHJIBI
5. Kakue Qusnyeckue cuibl SIBISIOTCS TJaB- | PAaCIIMPEHUS U pacIupeHus u OTTAJIKUBAHUS U
HBIMH B 3BOJIIOIIMH 3BE3]1? TEMIIEPaTypHOTO | TPAaBUTALMOHHOTO | TPaBUTAI[IOHHOTO
COKaTUs COKaTus CKaTus
6. Kaxk Ha3bpIBaeTCs MUHUMAaJIbHOE HANPSHKEHHE .
MIOTEHIINATIOM BEJIMYNHOH OIS~ MIOTEHIINATIOM
TI0JIs1, IPY KOTOPOM IPOUCXOIHUT OTPHIB BHEIIIHE-
Y HNOHHU3ALUH pU3anun muddepeHnnanym
TO 3JIEKTPOHA OT aToMa’
Kene30-
7. Kaxum o cocraBy sBisieTcs siapo 3emian? CUWJIMKATHBIM OJINBUHOBBIM
HHUKEJICBBIM

8. Uro obpasyercs mpu (GOpMUPOBAHUU MECTO-

KOpa BBIBETPH-

TIEpBUYHBIH Opeot

BTOPHYHBIH Opeot

POXKACHHS BO BMELIAIOIIEH mopoae? BaHUs paccesHus paccesHHs
9. Kaxk Ha3bIBalOTCS 3JI€MEHTHI ¢ 00BN crlo- | MUHepanohoO- MHUHEPATOPHITb-
MHUHEPAJIOTeHHBIMHU
COOHOCTBIO K MUHEPaI000pa30BaHuI0? HBIMH HBIMH
o0JlacTh U3MeHe-
00J1acTh pe3KOro
HCKYCCTBEHHAs HUS IaBIICHUS,

10. Yro Takoe TepMoguHAMHYECKHUI Oapbep?

MeMOpaHa (puITb-
Tpa

HU3MEHEHHUs yCIIo-
BUIf MUTpaLliu
3JIEMEHTOB

TeMITepaTypsl 1
KOHLICHTPALIH
KOMIIOHEHTOB
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IlepeyeHb KOHTPOJILHBIX 3aJaHUI
K BbInoyiHeHU10 «IIP-2. KonTposbHasi paboTay»

Hpel'[OI[aBaTeJ'IB BbIAACT 3aIdHUA 1JI1 BHIIOJIHCHUS KOHTPOJIbHBIX pa60T ITO HIDKCCJIC-

JYFOILIEN TEMATUKE.

KonTposnbhast padota Ne 1. PacueT mapameTpoB ceTy IMTOr€OXMMHUUYECKON ChEMKH IIPH
ITOUCKaX KOPEHHBIX MECTOPOXKICHUN 30J10Ta.

3ajaHue: Mo 3aJaHHBIM MUHUMAaJbHBIM pa3MepaM PYIHBIX T€l W NpeAroarae-
MOMY a3UMYTYy HMX MPOCTHPAHUSA OMNPEJEIUTh XapaKTEPUCTUKH CETU HAOIIOJACHMIA
(manpasnenne npoduie, pacCTOSHUE MEXIY HUMH, PACCTOSIHUE MEXAY TOYKaAMU

0TOOpa TUTOXUMHYECKHX MPOO).

KonTposnbhast padota Ne 2. OnpenesneHue npeanoiaraéMbIx pa3MepoB U a3uMyTa Ipo-
CTUpaHUs PYIHBIX TEN 110 pe3yJbTaTaM FeOXUMHYECKHX padoT.

3ananue: Ha kapTax, MOJy4EeHHBIM B PE3YNbTATE JIUTOTCOXUMUYECKON CHEMKH,
OTIpEeAENUTh MpeIoIaraeMble pyJHble 0ObEKTbI, OLIEHUTh UX JUHEHHbIE pa3Mephl U

a3UMYTBI IPOCTUPAHUA.

KonTposnbhast padota Ne 3. AHanu3 pe3ysnbTaToB IPUMEHEHUS T€0IEKTPOXUMHYECKHX
METOJIOB IPY OOHAPYKEHUH PYIHBIX TEJI TI0/1 HAHOCAMH.

3ananue: [lo BBIIAHHBIM MarepuagaM TIe03JIEKTPOXMMHUYECKOTO METOJa 4a-
CTUYHOTO u3BjeueHus: MmetajuioB (UMIM) onpenenuTs MOJOKEHUE PYAHOTO TeJa MO
IIPUHOCHBIMU HaHOcaMu. [IpoBecTy cpaBHUTENBHBIN aHANIU3 AaHHBIX MeToga YNM u

PE3YJIbTATOB JIMTOTCOXMMHUUYECKON ChEeMKHU.
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Tunosasi cxema BbINOJHEHUS] KOHTPOJIbHBIX padoT Ne 1-3

1. BHUMaTEIBHO M3YYUTh BBIIAHHBIN ITPEI0IaBaTelieM MaTeprai (JIUTo-
TCOXUMUYECKHUE U TEOJIOTUUECKHE KapPThl U Pa3pe3bl, JAHHBIC T€0ICKTPOXUMHUIECKO-
ro METOJ1a).

2. BreInenuTh Ha IMTOTC€OXMMHUYECKUX KapTa FTeOXMMHYCCKUE aHOMAJIUN 1

OIIPCACIINTD UX XaPAKTCPHUCTUKU.

3. CocTtaBuTh CXCMY HHTCPIIPCTALIUN PC3YJILTATOB JINTOT€OXUMHYECKOM
CBbCMKMU.
4, IIo BblIaHHBIM TaOJIMIHBIM JaHHBIM COCTaBUTDBb Fpa(i)I/IKI/I I METOoJa

UMM u 1151 AMTOre0OXUMUYECKOTo onpoboBanusi. CrenaTh BRIBOJBI O CPABHUTEIBHOM
3 PEeKTUBHOCTH METOJIOB MTPU HAJTUYMU HAHOCOB.

5. CocTaBuTh OTYET O BBIIIOJHEHHON padoTe.

IIpuMepHoe coaepxaHue 0TYETA O BBINOJHEHHOM padore

1. BBenenue.

2. lenb paboThI.

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

4. Pe3zynbTaThl 00pa0OTKHU MPEIOCTABICHHBIX JIUTOTCOXUMUYECKUX KapPT.

5. MHTepIipeTaIus JTUTOTCOXUMUYECKUX JaHHBIX.

6. Onucanue pe3yabTaTOB HHTEPIIPETAIIUU JaHHBIX MeTos1a UMM,

/. PacueT nmapaMeTpOoB CE€TH JTUTOT€OXUMHUUECKON CHEMKH.

8. 3akitoueHue.

9. CiucoK MCITOJIb30BaHHBIX JIMTCPATYPHBIX UCTOYHUKOB.
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[Tpunoxenue 3
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NMPEOUCINOBUE

Kypc nabopatopHbix paboT paccuuTaH Ha 64 yaca ayJuUTOpPHBIX 3a-
HATUW U MpeIHa3HA4YeH JJIsI TPUMEHEHUSI M COBEPIICHCTBOBAHMSI 3HAHMM,
MOJIYYEHHBIX CTYJICHTaMHU B pe3yJibTaTe JEKIUOHHOTO Kypca, a TaKkxKe IS
MOJIYYEHUSI UMU MPAKTUYECKUX HABBIKOB 0OPA0OTKU T€OXUMUYECKUX JaH-
HBIX U UX MHTEPIpPETAIUH.

CoBpeMeHHasi T€OXUMHSI HACTOJIBKO MHOTO0Opa3Ha, YTO B JIAHHOM
Kypce MBI MOXEM MO3HAKOMHTH CTYJCHTa TOJIBKO C OCHOBHBIMHM HaIpaB-
JeHusMH Teoxumuu. K cokaneHnto, He OXBauye€HHBIMU HAIlled MeToau4e-
CKOM pa3pabOTKH OCTAIOTCSI BOMPOCHI TAKUX OYEHBb BaXKHBIX HAIPABJICHUH,
KaK paJuoTeHHass U M30TOMHAs TeOXUMUS: TepBas BeCbMa BaKHA IS
omnpeaesieHus adCOJIOTHOIO BO3pacTa MarMaTUYE€CKUX TOPHBIX TMOPOJ, a
BTOpass — JUIsi TEHETHYECKUX, IMETPOJOTUYECKUX, TUATHOCTHUYECKUX U
KJIaCCU(PUKAIMMOHHBIX TIOCTpoeHn. KpoMe Toro, B HACTOSIINUX yKa3aHUAX
MBI TOJIBKO MPUOIU3HINCH K TEM I'€OXMMHUYECKUM 3ajadaM, KOTOPbIE MO-
I'yT pelaTbcs ¢ MOMOINBIO MporpaMmMel «Statistica», octaBuB uUx JIs pac-
CMOTPEHHS B CIICIIMATM3UPOBAHHBIX KypcaX MaTeMaTHIECKONW CTaTUCTHKH.

B cBsi3u ¢ BO3pOCIHIMM YPOBHEM KOMITBIOTEPHOM I'PAMOTHOCTH CTY-
JICHTOB HAMU TJIAHUPYETCS TMTOCTENIEHHOE YMEHBIIIEHNE KOJINYECTBA ayIU-
TOPHBIX YacOB ]IS BBITIOJIHCHHUS JTaOOPATOPHBIX pabOT, KOTOpHIE TPEIy-
CMOTpPEHBI B HACTOAIINX METOJMYCCKUX YKazaHHAX. B pe3ynbrare ocBo-
OOUBIINECS Yachl MO3BOJISAT CO BPEMEHEM BKJIIOUUTHh B HACTOAIIUNA KypC
71a00paTOPHBIX padOT U pelIeHue MPaKTUIECKUX 3a7a4 M0 paJUOreHHOU U
MU30TOITHOM TE€OXUMHUM.

BoabIMHCTBO MpeaioKEHHBIX 3aIaHU OCHOBAHBI HAa TTPAKTUUECKUX
npuMepax, ¢ KOTOPBIMA HEOTHOKPATHO MPHUIIJIOCH CTAJTKHBATHCS aBTOPY U
€ro KoJuleraMm B T'€0JIOTUYECKOM MpakTuKe. B CBsI3M ¢ 3TUM MHOTHE 3aj]1a-
91, 0COOCHHO T€, B KOTOPBIX PACCMOTPEHA MHUTPAIUs JIEMEHTOB, COCTaB-
JIEHBI TaKUM 00pa30oM, 4TOOBI METOJIMKA UX PEIICHUS MOTJIa ObITh UCIIOJb-
30BaHa KaK B KJIACCUYECKOM, TaK U B IKOJIOTHUECKON I€OJIOTUH.



NABOPATOPHAA PABOTA Ne 1

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

Heab. Hayuuthcsa o6pabatsiBaTh pe3ynbTaThl XUMUUYECKUX aHATU30B
B T€X CIIy4asiX, KOrJla B PaCIOPsKEHUU UCCIIEN0BATEIIS] UMEETCS JIMIIb Ya-
CTUYHasi UHPOpMaIIUs TIO COAEPKAHUIO TEX WJIM UHBIX KOMIIOHEHTOB, BXO-
IALIUX B JAHHYIO CUCTEMY.

Kparkas xapakrepucruka. [Ipu uccinenoBanum ocodeHHOCTEM pac-
IpEeAesICHHs JIEMEHTOB B KaKMX-JIMOO CUCTEMAX 4acTO HEOOXOJUMO MPO-
BECTH MOCTPOCHUE TPaPUKOB, AHAIOTMYHBIX MPUBEJECHHOMY Ha puc. 1.
JIOBOJIBHO 4acTO Mepej] UCCIIEeI0BATENIEM, TOJIYYUBIIUM U3 J1a00paTopuu
CBEJICHUS O PE3YJbTATaX BBINIOJHEHUS CUJIMKATHOIO aHajav3a FOPHBIX I10-
POJI WM XUMHUYECKOTO COCTaBa KaKuX-IMOO BOJ, BOSHUKAET 3a/iaua ormpe-
JICJICHUS] KOHLIEHTPALMH ONPEICIIEHHOTO KOMITOHEHTA.

Puc. 1. JJuacpamma CaO — Na,O — MgO cocmasos copnuvix nopoo ynxanos
Kyopssuvuii (1), [lpomesxcymounsiii (2) u Cuacmaussiii (3)

48



BapuanTsl 3aganunii

XHUMHYECKHI COCTAB,

Ne 06p. % macchl
MgO | CaO |(Na,O+K;0)
Bapuant 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

XHUMHYECKHI 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

50

XHMHYECKHI COCTAB,

Ne 06p. % macchl
MgO | CaO [(Na,0O+K,0)
4 3,81 1,07 9,89
5 5,00 1,88 4,99
6 8,08 | 0,21 6,65
7 4,86 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
Bapuanr 8
1 0,42 0,79 11,76
2 1,17 7,84 9,10
3 2,01 6,99 10,89
4 1,35 | 4,05 10,29
5 2,27 | 13,26 8,99
6 2,01 6,99 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 0,46 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
5 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

o1

XHMHYECKHI COCTAB,

Ne 06p. % macchl
MgO | CaO [(Na,0O+K,0)
8 6,32 5,85 0,45
9 2,33 | 5,98 2,88
10 355 | 4,21 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 | 459 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 kaxJioM BapuaHTe 3aJaHUsl MPOOBI XapaKTEPU3YIOT OIpee-
JICHHYIO BYJIKAHWYECKYIO MOCTporKy: Ne 1-4 — Bynkan KynpsiBeiit, 5S—7 — ByskaH
[TpomexxyTounsiii, 8—10 — Bynkan C4acTIUBbIN.

3ananue

1. OnpenenuTe KOHLEHTPALMIO OKCHIOB HATPUS U KaJdUs B TOPHBIX
MOpo/Iax, UCTIONB3Ys JaHHBIE CBOEro BapuaHTa (Tabdm. 1).

2. Tloctpoiite rpaduky 3aBUCUMOCTH COJAEPKAHUS OKCHIOB Kallus U
Hatpus ot CaO u MgO.

3. [loctpoiiTe TUTIOBYIO TpeyroyibHyto auarpamMmmy: CaO — Na,O —
MgO.

4. CpenaiiTe 3aKjiIi0YeHHE O THUIIE TOPHBIX MOPOJ, O COOTHOLICHUU
IIEJTIOYHBIX METAJIJIOB M TOATOTOBHTE OTUET O BBHITOJTHEHHUH JIA0OPATOPHOM
paboTHI.

Metoauka BbINOJHEHUAA. 3aJaHUE BBIMOIHSIETCS B Iporpammax
Microsoft Excel u Microsoft Word. B miepBoii BBITIONHSIOTCS pacUeTHI,
a BO BTOPOM TOTOBHUTCS OTYET MO JiabopaTopHOW paboTte. BrinonHeHue
JAHHOW PabOThI paCCYUTAHO Ha 6 YaCOB.

1. B mporpamme Microsoft Excel Habpatrh pe3ynbrarsl aHaIuTHYE-
CKHX HcclieoBanuii (Tadi. 2).
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HNcxoanblie JaHHBbIE 1JIS ONPeAeIeHUS 3HAUYCHU I
koHueHTpanuii Na,O

Tabmnura 2

B C D E F G
X¥MMHYECKHH 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/ICHOHB?)YH W3BECTHBIC 3HAYCHHUS AaTOMHOM MAacCChl KaJ'II/I}I1 41
HanI/ISIZ, COCTaBHUM HPOIIOPIHHUOHAIIBHOC COOTHOIMICHHUEC U 110 HEMY OIIPCIC-
JIUM UX COACPIKAHUC. Ecnu B 3alaHUAX 6y,HYT AaHbI COACPIKAHUA OKCHUIOB
B IIPpOOCHTAX MaAcCCHhI, HCO6XOI[I/IMO I[P BBIYHUCIICHUAX YYCCTb ATOMHYIO

Maccy KUcaopoJia, kotopas coctasiset 15,9994,
Atomuoe konmdectBo (Na,0+K,0) —  Conepxanne (Na,O+K,0), % macchl

Atomuoe xonndectBo Na,O —  Xyao

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

3. B cooTBeTcTBHU € 3TOM opMmysioit B sueiiky F5 3amuinem ciemyro-
I11e€ BHIPAKCHUE:

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

AHaJIorTHYHBIM 00pa3oM B siueiike G5 BBenem Gopmyiy aJisl pacuera
kanus. Beinenum staeiiku ES u G5, ckonupyewm, BBens ux B Oydep oomeHa,
1 3aTeM BCTaBUM B no3unuu E6, G6; E7, G7 u T. 1. 114 BceX UMEIOIINXCS
pe3yJsibTaToB. Pe3ynbTarsl pacuera mepeHeceM B OTYET IO JIa0OpaTOpHOM
paboTte, moaroTariMBacMblii HaMu B miporpamme Microsoft Word B Buge
TaOIUIIBL:

"Kamuit (Kalium), K. Xumuueckuii snemenr I rp. nepuonuueckoit cucremsl J[.JM1. MenneneeBa. ATomuslii Homep 19,
aromHast Macca 39,0983. Illemoynolt MeTaiut cepeOpUCTO-0eIoro IBETa, MATKUM, JETKOIUIaBKUit; mioTHOCTH (),862 /e,
tms = 63,55 °C. BeicTpo okuciseTcs Ha BO3IyXe, C BOAOI pearupyeT co B3pbIBOM. 1o pacripocTpaHeHHOCTH B 3eMHOM
KOpe 3aHHUMaeT 7-€ MecCTO.

2HanI/Iﬁ (Natrium), Na. Xumuueckuii anemenr | rp. nepuogudeckoit cucrems J.11. MenaeneeBa. AToMHbIi Homep 11,
aTomHast Macca 22,98977. IllenouHoit Metamn cepeOpHCTO-0eIoro IBeTa, MATKHMA, Jierkuid (IIoTHOCTE 0,968 r/CMg),
JIETKOIUTABKUH (0, = 97,83 °C). Ha Bo3ayxe ObICTpO OKHUCIIsIETCS. B3anMOaEeHCTBHE ¢ BOIOW MOYKET COMPOBOXKIAATHCS
B3PBIBOM. 3aHUMAET 6-€ MECTO IO PaCIpPOCTPAaHEHHOCTH B 36MHOM KOpe.
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Tabnuua 3
Coaep:kanue HEKOTOPbBIX 3J1eMeHTOB (% macchbl)

XHUMHYECKHIl COCTAB, 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, Ucnonb3ys oniuto «Mactep auarpaMmm», BBIICIUM JIEBOM KHOII-
KOW MBIIIN HEOOXOAUMBIE CTOJOIBI CO 3HAYCHHUSIMU OKCHUJIOB HATPUA U Ka-
s (IpH 3TOM HeoOXxoauMo yaepxuBath kinauiny Ctrl) u moctpoum «ro-
YEYHBII» TpauK 3aBUCUMOCTHU UX coneprkanuii u rpadpuxu: MgO — Na,O,
MgO - K,0, MgO - Ca0, CaO — Na,O, CaO — K,0 (puc. 2).

BrinosHum noanucu HOMEpoB (PUTypaTUBHBIX Touek. Ha mose rpa-
dbuka Ha (QUTypaTUBHOM TOYKE MHICTKHEM IpaBOd KHOMKOW Mbliu. [lo-
ABUTCS WMKOHKA. BriOepem ommuio «DopmaT psSAaoB JaHHBIX», B HEH —
«Ilonnucu AaHHBIX» U MOCTABUM TajlOuKH B «3HaueHHs X U Y». 3aTeM 10
UCXOJIHOM Ta0IuIEe ONMpeaesiuM, Kakol mpoOe MpUHAJJIeKaT JaHHbIE 3HA-
yeHust 3Tol (urypatuBHod Touku. IllenkHem Ha HU(POBOM 3HAUYECHUU
MpaBoOi KHOMKOW MBIIIU U 3aIllMIIIeM BMECTO ITU(POBBIX 3HAUCHUN HOMEpa
npo6, Hanpumep K-1, K-2, K-3, K-4, cooTBercTByromue Byiakany Kymaps-
Bomy; I1-5, ... [I-7 — Bynkany [Ipomexyrounomy; C-8, ....C-10 — By1n-
kany CuactimBomy. B mporpamme CorelDRAW (umu mro6oit npyroii rpa-
dbuueckolt mporpamme) oOBeeM oISl PUTYPATUBHBIX TOYEK OJHOTO U TO-
o JK€ BYJIKAHA COOTBETCTBYIOIIMMH YCIOBHBIMU 0003HAUYCHUSIMH.

N3 nporpammer CorelDRAW sxcnioptupyem rpaduk ¢ paciimpeHu-
€M JPg ¥ BCTaBUM €0 KaK PUCYHOK B OTYET.

Uepes Oydep oOMeHa mepeHeceM MOJIy4YeHHbIE Pe3yJIbTaThl B OTYET
o J1abopaTtopHOi padoTe.

5. Tlpomomxkum paboty ¢ Taba. 1 B mporpamme Microsoft Excel,
Buecem B sueiiku H4, 14, J4 3aromoBku cron6bmos: MgO, CaO u Na,O.
JIJist moCTpoeHHsI TpEeyrojbHUKA COCTaBa HY>KHO IMPOBECTH MOATOTOBU-
TEJIbHYIO pabOTy: CYMMHUpPOBATh pe3yJbTaThl M mpuBecTd ux Kk 100 %,
MOMHSI O TOM, YTO B KaXXJIOM yTJIy TPEYTrOJIbHOW JUarpaMMbl COJEPKAHUE
kommoHeHTa paBHO 100 %. [{ns storo B stuetiky HS 3amummem 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 [JI BCEX PE3YIbTAaTOB aHAINU30B. MBI
NOJIyYUM 3HAYEHUs ISl MOCTPOCHUSI TPEYroJibHUKA cocTaBoOB (puc. 1)
TOPHBIX MOPOJI WJIM OCHOBHBIX KOMIIOHEHTOB PACTBOPOB.

e C-10
£-8
10 y o~
i 9
e o 8.€9
2 —
6 A
5] (o ons/
Q4 @ 1-6
O _2_. —
ML &\
o P K=
0 1 2 3 4 5 6

MgO, % macchl

Puc. 2. 3asucumocmo codepoicanuii okcuoos Kaavyus u MacHus

6. IIpu HamMuuKM B IPOTPAMMHOM OO€CTICYECHUU TAaKOW MPOrpamMMBl,
kak Statistica, mocTpoeHue TpPEyroJbHHKAa PEKOMEHIYETCS BBIMOIHUTH C
OMOILBIO HEE.

OtkpeiBaeM mporpammy Statistica. B otkpsiBmemcs: moamento Data:
Spreadsheet (uau B cpa3y ke OTKpBIBIICHCS Tabnuie) B sueiku Varl,
Var2 u Var3 BHOCUM HanMEHOBAaHWE HAIMX MEPEMEHHBIX (OKCHUJIOB WJIU
AJIEMEHTOB), UCTIONIB3Y4 omniuio Name. 3aTeM BHOCUM B TaOIUILy pe3yiib-
TaThl 3HAYCHUN TEPEMEHHBIX B COOTBETCTBUU C TMOJIYUYCHHBIM 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 TE Tiepe-
MEHHBIE, KOTOpble OyAyT y4acTBOBAaTh B MOCTPOCHHUM TPEYTrOJbHHUKA CO-
CTaBOB, U JaJUM KOMAaHAy Ha MOCTPOCHUE TPEYTrOJIbHUKA.

C 1enbro BBINOJHEHUS aHAM3a TPEYTOJIbHUKA COCTABOB (COMOCTAaBIIE-
HUSL TIOPOJ] PA3JIMUHBIX BYJKAHMYECKUX TMOCTPOEK) HEOOXOIUMO Ha MOoJie
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TPEYroJibHUKA BHIHECTH HOMEpa (PUTrypaTUBHBIX TOYEK. JIJist 3TOro mnojase-
JeM Kypcop K 000l (UrypaTuBHON TOYKe Ha rpaduKe W IICTKHEM Ha
HEW MpaBOW KHOMKOW MBIIIU. B mosiBUBIIIEMCSI MEHIO BBIOEPEM MOJAMEHIO
Graph Properties, 3atrem moamenio Plot u B Hem Point Labels. OtmeTum
ramoukamu okHa Display point labels u Text labels. B tabnuue BmecTo
HanmeHoBanuii Case 1, Case 2 u T.7. COOTBETCTBEHHO HAMHIIIEM HOMEpa
¢uryparuHbix Touek K1, K2, K3, K4 (mopoast Bynkana Kynpsssiit); I15,
[16, 117 (mopoxas! ByskaHa [Ipomexxytounslii); C8, C9. C10 (mopoas! ByJI-
kaHa CYacTIUBBIN).

7. Ilpu orcyTcTBUM nporpammbl Statistica moctpoeHue TpeyroJibHUKA
PEKOMEHIYETCS BBIMOJHUTH CIEAYIOMMM o0Opa3zoM. M3 MeToauueckux
yKa3aHuil nepeHeceM B Oydep mamsaTu TpeyroJibHHUK COCTaBa. 3aTeM OT-
kpoem mnporpammy CoreIDRAW wu BbIHECEM TpPEyroJIbHHK Ha IEPBBIM
cioii. B onmuu «MHCTpyMeHThI» BeIOepeM «/lucnietuep 00bekTOB». B Hem
MICJIKHEM Ha KJIABHIIY, PACHOJIORKEHHYIO HANpOTHUB 3arosioBka «Ciioi»
(momMedeHa TPEYTOJbHUKOM). B OTKpBIBIIIEMCSI MEHIO BBIOEpPEM IMO3UITUIO
«Co3aTh cioil» 1 MOANUILIEM €ro Ha3BaHUE, HanpuMep, « TpeyroabHUK.
B sToM crnoe HeoO6XonuMO MO KOHTYpPY HapHCOBaTh TPEYTOJIbLHUK U, HC-
MOJIb3YSl HAMPABJISAIOIIUE JIMHUU (MX HEOOXOIUMO Pa3MECTUTh Mapasijieiib-
HO CTOpOHAM TPEYTOJbHUKA), OTMETUTh HEOOXOAUMBIE CONECPIKAHUS KOM-
MOHEHTOB, PACCUMTAHHbBIEC PAHEE.

YtoObl BeIMOJHUTE NoANUCh «Na,O» HeoO0XoauMo BBIOpATh OMIIHIO
«A», koTopas obecrnieunt Hanucanue mpudra. Hanucas «Nay» mbl cTanku-
BaeMcs C MpoOIeMor HanmucaHusa HUQPPbI B TOACTPOUHOM pexkume. s ee
penieHns Heo0XoAuMo o0paTuThes K onmusiM «Tekcr» — «PopmaTupoBa-
HUE CUMBOJIOB» — « P dexThl cuMBoJIOBY» — «llosiokeHue» u BeIOpaTh pe-
xuM «Iloactpounslity. [locTtaBuB nudpy «2» BepHEM HaMKMCaHUE TEKCTa K
pexumy «Het» B onmuu «IlonoxxeHue» v MpoJAOIKNUM HAITUCAHUE CUMBO-
na kuciopoga «O».

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

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

BoiBoabl. [10Ar0TOBUTE 3aKII0YCHUE O THIIC MOPOJA (BBICOKOIICIOY-
HbIe, YMEPEHHO-IIICIIOYHBIC, HOPMAJIbHBIC), COOTHOIICHUHN IIEIOYHBIX ME-
TaJIJIOB (CYIIECTBEHHO KaJMEBbIE WM HATPHUEBBIC), JaTh XapaKTEPHUCTUKY
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MOPOJI MO MPUHAJIEHKHOCTHA K OMPEACICHHON BYJKAHUYECKOU MOCTPOMKE
(TTp¥ 3TOM OTIPENETUTD OISl PA3BUTHS (PUTYPATUBHBIX TOUYCK), HAIKCATH U
3alUTUTh OTYET C Pe3yJibTaTaMU BBIMIOJIHEHUS JJabopaTopHOMl padboTsl No 1
IO CIICAYIOWIEN CXEME:

1. Tutyn (IpUIIOKEHUE).

2. Ilenb, KpaTKasi XapaKTEPUCTHUKA.

3. 3aganue.

4. KpaTkoe onucaHie METOJAMKH BBIOJHEHUS Ja00paTOpHOI pabOTHI.

5. Pe3ynbTaThl BhIMONHEHUSI pa0OThl. M3nararorcst co cChUIKaMu Ha
PUBEIEHHBIE TAOJHIIBI U PUCYHKH, UMEIOIIE 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 o0pa3oM HaxoAUTCs 3HAUEHUE COAECPKaHU OKCUIA HATpUS,
€CJIM U3BECTHA TOJbKO CyMMa OKCHJIOB IIEJIOYHBIX METAJLIIOB?
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NABOPATOPHAA PABOTA Ne 2

OnpepeneHune Knapka KOHUeHTpauuu
M nocTpoeHue rpacukoB pacnpeneneHns 3N1eMeHTOB

Heab. HayuuThcs cTpOUTH U UHTEPIPETUPOBATH Tpaduku pacrpese-
JICHUS 3JIEMEHTOB U OMPEJIEIIATh UX KJIAPKU KOHICHTPAIAH.

Kpartkas xapakrepucruka. CpegHee COAepKaHUE 3JIEMEHTAa B 3€M-
HOM KOPE€ HA3bIBAETCS KJIAPKOM 3TOrO0 3yeMeHTa. Kitapk siemeHra sBiseT-
Csl OCHOBHOM I'€OXHUMHUYECKON KOHCTAHTOM, C KOTOPOU CPABHUBAIOTCS pac-
peeeHUs 3TOr0 AJIEMEHTa B JII00OM CHUCTEeME: 36MHOM KOpe, THIax I0-
pon, mouBe, ruapocdepe u atmocdepe. Y pa3HbIX 3JIEMEHTOB OHH Pa3iiu-
4arTCsl BO MHOTO pa3 [1].

Haubonee ymoOHO oTpaxkaTh COJEpXKaHHUE KaKOro-jaubo 3JIeMEHTa
knapkoM koHueHtpauun (KK), koTopslit npeacraBiser co60il OTHOIICHHE
coaepxkanusa aementa (C) B maHHOW moponae (WM Kakou-inbo apyroit
cucteme) Kk ero kiapky (K) — comepxanuto B 36MHOM Kope:

KK = C/K.

BGJ’II/IIII/IHa, 06paTHa;1 KJIAPpKY KOHUOCHTPAIHUH, HA3bIBACTCS KJIIAPKOM

paccesHus:
KP =K/C.

[Tockonbky K u C He MOTyT paBHAThCS HYJIO (B CUTy 3aKoHa Bep-
Hajickoro — Kiapka) KK u KP Tak e Bcerma oTjiMuHbI OT HYJIS.

3ananme. Onpenenure KJIapK KOHUEHTPALUUHU U TOCTPOUTE rpaduKu
pacrpeneNneHus 3JEMEHTOB Ha IpuMepe Tpex odOpasnoB Huxne-Amypce-
KOI'0 pETMOHa.

MeToauka BBbINOJHEHUsl. 3aJaHUE BBIMIOJHAETCA B Mporpammax
Microsoft Excel u Microsoft Word. B mepBoii BBINOTHAIOTCS PacyeThl,
a BO BTOPOW TOTOBUTCS OTYET MO JabopaTopHO pabore. BrinonHeHue
JaHHOM paOOThI pacCUUTAHO HA § YACOB.

1. B mporpamme Microsoft Excel Habepute pe3ynbTaThl aHATUTHYE-
CKHUX UCCIIeIoBaHUM (Tabi1. 4), UCTIOB3Ysl JaHHBIE COOTBETCTBYIOIIETO Ba-
puanTa (Tabn. 5).
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Tao0nuna 4
ConepxaHue neTporeHHbIX KOMIMOHEHTOB (% Macchbl)
U MUKPO3J1eMeHTOB (I/T) B mopoaax Hum:kHe-AMypcKoro peruona

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] 04 | 120 3 | 78 | 15 | 23 | 1 7 | 67 | 40




2. JI5isg TOro 4ToOBI MOCTPOUTH TUCTOIPAMMY PacIpeAeIeHUs] OCHOB-
HBIX TETPOTEHHBIX JIEMEHTOB, BBIJEIUM B TaOJUIlE HEOOXOAUMBIE 3Jie-
MeHTbI (Hanpumep, ¢ C4 no C7 u T.4.) U UX 3HAYEHUS], TPEABAPUTEIBHO
HaxaB knaBuiy Ctrl (u mpomoimkas ee yaepkuBaTh), OTMETUM BCE HEOO-
XOJIUMBIE 3JIeMeHThl. BriOepem onmuio «Mactep auarpaMm» U OCTPOUM
TUCTOTPaMMYy, XapaKTepU3YIONIYIO paclpe/ielieHHe NeTPOreHHbIX 2JIEMEH-
TtoB (puc. 3). Uepe3 Oydep obmena neperHocum ee B Microsoft Word —
B MOJrOTaBIMBAaEMbId OTUET MO JabopaTopHoil padbote. IIpu aToM *ema-
TEJbHO BHECTU MOJYyYECHHBINH I'paduK B CIEIUATBLHYIO PaMKy, MOJATOTOB-
JIEHHYIO C MOMOIIbI0 oniuu «J[00aBUTh paMKy», U B HEU K€ y HUIKHETO
Kpas paMK{ IMPUBECTU MOJIMUCH K PUCYHKY. 3/1€Ch K€ J1aTh XapaKTEPUCTHU-
Ky pachpeelieHusi OCHOBHBIX METPOTEHHBIX AJIEMEHTOB B HCCIETYEMBIX
MOPOJIax U MPUBECTU €€ B OTUETE.

3. YcraHoBUTE NPUHAICKHOCTh TOPHBIX IMOPOJ K OINPEACICHHOM
IpyIIlie MarMaTHYE€CKUX TOPHBIX MOPOJ. DTO HEOOXOIUMO JIsl TOTO, YTO-
OBl B TIOCJIEIYIOIIEM HCTIOB30BaTh Kiapk siemenTta mo A.Il. Bunorpamo-
BY, KOTOPBII pa3fiuyueH JJIs KaX0H IPYIIbl TOPHBIX MOPOSI.

Th
o 5402

A 60 m T2
[ 1]
z M 0ARO3
S o ONa20
=
E 30 uk20
-
a 2
o

10

] — — — E

1 2 3
NpoGa N=

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

[Tpu xormmpoBanmu B EXcel mMb1 cTankuBaemcs ¢ mpobOieMoit TpaHc-
dbopmaruu TaOIUIBI U3 BEPTUKAIBLHON (OPMBI B rOpU30OHTaNIbHYIO. Jlis
3TOrO, BBIIECIUB CTOJIOEL, IICJIKHEM IMPaBOM KHOIKOW MBI U BBIOEpPEM
onuuio «CrnenuanbHas BCTaBKay, 3aT€M MO3ULHIO « [ paHCIIOHUPOBATHY.
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BapuanTsl 3a1annii k 1abopaTtopHoii padore Ne 2

Tabmuna 5

BapuanTsl 3aaHui 1 HOMepa Mpoo

KoMmoHneHTsI 1 2 3 4 5

HOTENERTE | g3 | eaoi | 5o | 00 | 0 | %25 | T | 100 | 4so | %01 as2 | as3 | 337 | O | O
SiO, | 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 | 5:82 | 8,12 | 11,32 | 4,19
FeO 2469 | 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 | 008 | 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,O | 2556 | 0,05 | 2,03 | 024 | 1,23 | 0,16 | 3,55 | 1,85 | 0,01 | 1,47 | 1,29 | 0,11 | 2,18 | 6,05 | 0,63
K;0 1,89 | 7,18 | 1,54 | 4,57 | 051 | 440 | 7,17 | 5,00 | 9,93 | 10,72 | 551 | 6,02 | 0,86 | 12,34 | 513
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 | 0,11 | 023 | 0,53 | 032 | 048 | 0,11 | 0,14 | 0,44 | 0,15 | 0,25
Au | 0,0005| 0345|0012 | 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 55 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
KoMItoHeHTBI 6 7 8 9 10
HOMEMEITEL | 583 | 640 6:18' Gfg' 6‘29' 578 6341' 65' 642 | 649 652" 547 6%8' 6213' 547
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, 0,80 |0,/79 |13 065|050 | 162|073 |15 | 058|080 225|050 126 | 090 | 0,50
Al,O; 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 | 3,91 | 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 | 2,06 | 1,14 | 3,25 | 1,73 | 1,71 | 3,25
K;0 1,67 | 8,18 | 2,29 | 3,00 | 3,09 | 4,52 | 413 | 9,96 | 1,90 | 1,91 | 8,10 | 455 | 436 | 5551 | 4,55
H,O 09 | 286 | 301|294 |38 | 074|167 |19 (299 323|280 038|269 | 121 | 0,38
P,Os 03 | 0,26 | 0,14 | 0,60 | 0,32 | 0,11 | 0,24 | 0,24 | 0,24 | 0,37 | 1,45 | 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 0,056 | 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

OkoHuaHue Tadi. 5

BapuanTsl 3aaH1i 1 HOMepa Mpoo
KommoHeHTHI 11 12 13 14 15

TOTEMERTEL | 5371 | 64071 622’ 61?(’)281' 6(‘3‘8' 578¢ 62611' 61%' 642¢ | 649f 226% 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,O4 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,O3 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 | 0,712 | 0,25 | 0,56 | 0,23 | 0,24 | 0,54 | 0,24 | 0,46
MgO 289 | 0,78 | 354 | 368 | 145 | 25 | 2,54 | 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 | 551 | 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 onpeneneHust BUjia TOPHOM MOPOBI MOKHO TOCTPOUTH OMHAp-
Heiid rpaduk (Na,O+K,0)—SiO, (puc. 4), HO 1T ONMEPATUBHOCTH OIpE-
JICJICHUST BUIa MarMaTU4eCKOW TOPHOM MOPOJIbI PEKOMEHIYETCS BBIHECTH
(¢urypaTuBHbIC TOYKH UCCIEIYEMBIX MOPOJ C YKa3aHUEM HUX MOPSAKOBBIX
HOMEPOB Ha KJIAaCCH(UKAIMOHHYIO IHarpaMMy MarMaTHYeCKHX TOPHBIX
nopoA (puc. 5). Jlns 3Toro HeoOXoaumo 4yepe3 Oydep mamMsaTu CKOIMUPO-
BaTh KJIaCCU(MKAIMOHHYIO auarpammy B nporpammy CorelDRAW, B Heit
CO3/1aTh JIONOJHUTENbHBIN ciioi (oTKpbiBaeM «HCTpyMeHTh» — «Jluc-
netdep o0bekToB» — «Croit»y — «Co3marh CIoi») U B HEM YXKE€ BBIHECTH
YCJIOBHBIMHM 3HaKaMH (DUTypaTUBHBIC TOYKH TOPHBIX TMOpoj. Mcmonb3ys
onmuio «A» 0003HAYUTh UX HOMEpPA, CO3/AaTh YCIOBHBIE OOO3HAYCHWS.
[TonyueHHbI# TpaduK SKCMIOPTHUPOBATH B CBOIO JUPEKTOPHUIO C PACIIUPE-
HHUEM .JPJ ¥ 3aTEM €ro y)Ke KaK PUCYHOK BCTaBUThH B OTYET.

[Tepen moctpoennemM rpaduka 3aBUCUMOCTH COJIEPKaHUS KpeMHE3e-
Ma OT CYyMMBI OKCHJIOB IIIEJIOYHBIX METAJIJIOB MMOCTPOUM Taduily (Tadi. 6).
B sueitky D28 3zanumem dopmyny: =F5+G5. 3arem, BBenem ee B Oydep
oOMEHa ¢ MOMOIIBIO OMIMU «KOIHMPOBAThY», BCTaBUM ee¢ B sueiiku D30,
D31. IonyuuBmyrocs tadmuiy BbyieauM (¢ B28 mo D31), ckonmupyem u
nepeneceM B Microsoft Word 711 cocTaBieHHsl OTdeTa IO BBITIOJTHECHHUIO
1a00paTOpHOU pabOTHI.

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

AHaJIOTUYHBIM 00pa30M BHOCHM B OTYET pUC. 4 U1 HA OCHOBAHUU CO-
MOCTAaBJICHUSI C KJIACCU(UKAIIMOHHOW IUarpaMMoONl MarMaTUYeCKHUX TOp-
HBIX MOPOoJ (pUcC. 5) neliaeM BBIBOJI O TOM, UTO UCCIIEIyeMble MarMaThuye-
CKHE TOPHBIE MTOPOJBI N0 JAHHBIM XMMHAYECKUX aHAIU30B MOMAal0T B MO-
Jie TPYNIbI CPEAHUX O COCTaBY MOPOJ (WJIM MHBIX, COOTBETCTBEHHO Ba-
meMy BapuaHTy). ClegoBaTelbHO, pacueT KJIapKa KOHIIEHTPAIIUU HEO00XO0-
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JTUMO TIPOBOJUTH C UCTOJIb30BaHUEM JaHHBIX KiapkoB mo A.Il. Bunorpa-
noBY [ 1] ast cpeiHUX TOPOS,.

4. TIpoBecT HOPMUPOBAHKUE TCOXUMHYECKUX JIAHHBIX K KIAPKOBOMY
coaepxkanu. OnpeaenuB MPUHAIICKHOCTh TOPHBIX TOPOJ K CpeaHEH
rpynie u3 cnpaBounuka A.Il. Bunorpamosa (Taba. 7), BeIHECEM B MPO-
rpamme Microsoft Excel B tabauiy B cTpoky 8 3HaueHHUs KIIApKOB dJie-

MCHTOB M IIepeHeceM JaHHbIe B oT4eT (TaluI. 8).

-1 .
Cpennee coaeprkanue (B MJIH. *) 3JIeMEHTOB-IpUMecei

Tabmnura 7

(32 MCKJIIOYEeHHUEM JIAHTAHOUA0B) B MArMAaTH4Y€CKHX
ropHbIX mopoxaax, no A.Il. Bunorpaaosy [1]

Kamen- MarmaTH4eCcKre TOPHBIC IIOPO/IbI
OneMeHT Hble Ma- | VYipTpa- | OcHOB- [lenou-

TE€PHUAJbl | OCHOBHEIE HEIE Cpenune| Kucibre HEIE
Cepa S 20000* 100 300 200 400 300
Huxenb Ni | 13500* - 160 55,3 8 4
Xpom Cr 2500 - 200 50 25 2
KoOanbt Co | 800* - 45 10 5 1
Menb Cu 100 20 100 35 20 5
X10p Cl 70 50 50 100 240 -
Banauii \/ 70 40 200 100 40 30
[k Zn 50 30 130 72 60 130
[upxonuii ~ 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
CtpoHImii Sr 10 10 440 800 300 -
Ckanaui 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 1,2” 3 -
UtTpuii Y 0,8 - 20 - 34 20
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Oxkonuaunue tadi. 7

Kamen- Marmarudeckue ropHble IOPOabI
DneMeHT HbIE Ma- | YIbTpa- OcHoB- [lenou-

TEpUAIbl | OCHOBHBIE HEIC Cpenune| Kuciere HEIC
Momubner 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 1,4
HroOwui 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 -
Bompppam 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 -
Topuii 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 KiIapKa, MPUHUMAEMOE 32 PETHOHATIBHBIN KIIapK.

[IpoBeneM HOPMHUPOBAHUE COJEPKAHUM MHUKPODIIEMEHTOB B HMCCIIE-
TyEMBIX TOPHBIX MOPOJAaX MYTEM JEJICHUS 3HAYCHUS MX COJIepKaHUM Ha
KJIApK CpeaHux mopod. [ig sToro nmocraBum Kypcop Ha siueiiky H14 u 3a-
numeM B Her dopmyny =H5/H8 nmns pacdera kimapka KOHIICHTpAIlUH

(KK); B stueiixke H15: =H6/H8; 8 H16: =H7/H8 u Tak ganee mis Bcex die-
MeHTOB. [Tonyuennyto Tabnuiy ¢ KK (tabin. 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 MOCTPOEHUE JIEIECTKOBBIX AUArpaMM JUisl Kaxaou Mpo-
Obl (puc. 6) ¢ oMok onuu «Mactep auarpaMm» U MepeHeceM HX B
OTYeT.

B otuere HE0OXOAMMO JaTh XapaKTEPUCTUKY YCTAaHOBIICHHOU TpyI-
bl TOPHBIX MOPOJ ¢ 00s13aTeIbHBIM yKazanueMm BenuunH KK, mokaspiBa-
IOIKX, BO CKOJILKO pa3 Cojiep’KaHue B JJaHHOM Turie nopoja. Kpome toro,
HEO00X0MMO 0OpamnaTh 0C000€ BHUMAHUE HA METAJJIOTEHETHYECKYIO CIie-
[MaM3aldi0 MOpoa, T. K. UMEHHO Ojarojaps NMpOBEACHHOMY aHaJU3y,
HalpyuMep, B JaHHOM KOHKPETHOM CiIydae, YCTaHOBJIEHA 30JI0TOCEpeOpsi-
Has CHEHHMaIN3alusl BCEX M3YYEHHBIX pasHOBUIHOCTEN mnopoxa Hukhe-
AMYpCKOTO pErmoHa.

6. B 3akmtoueHue pabOThI, MOCIE BBISIBICHUS METAIJIOTCHETUYECKON
CHelHaIN3alu P00, HEOOXOIUMO OMNPEEIUTh 3aBUCUMOCTh MEXK]Yy CO-
nIepkaHueM 30j0Ta U cepedpa. s storo ¢ momompio oniuu «Mactep
auarpaMM» TOCTPOUM OWHapHBIE Tpad@UKU 3aBUCHUMOCTH MEXIY COJep-
KAHUSIMU ATUX 3JIEMEHTOB, BBIJEIUB MpeIBApUTEIbLHO KOJIOHKH H4—H8 u
14—18. Tlomyuennsrii rpaduk (puc. 7) mepenocum B Microsoft Word wu
MPUBOJIUM 3aKTIOUCHHUE O XapaKTepe CBSI3U MEXKIY ITUMHU dJIEMEHTAMH.
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Puc. 5. Cucmemamuxa mazmamuseckux 20pHviX nOPoo
6 koopounamax Si09 — (NapO+K»20) [2]:

1 — obnacTh pacnpocTpaHeHUs] XUMUYECKUX COCTAaBOB MarMaTHUECKUX TOPHBIX MTOPOJI;
2 — rpaHulbl Pa3/ieIeHUs MarMaTH4eCKUX TOPHBIX IOPOJ HA FPYIIIBI 10 COACPKAHUIO
KpEeMHEe3eMa C TOJISIMH «HEOMPEACTICHHOCTIY; 3—4 — HHKHUE TPAHHUIIBI PACIIPOCTPAHECHUSI
denpammaTouueix (3) u 6echenpammaTonaHbIX (4) MEIOYHBIX TOPO; 5 — 00JIaCTh
pactpoCTpaHeHHst CyOIIETIOYHBIX TOPOT; 6 — FPaHUIA PA3ACICHUS TOATPYIII

KypcrBoMm BbIIEIEHBI CEMENCTBA KJIACCA BYJIKAHUTOB:
T — TPaxuT; Taf} — TpaxuaH1e3uba3albT; TOL — TPAXUaHJIE3UT; a3 — aH1e3u0a3alIbT;
B — 6a3anbT; T3 — TpaxubazanbT; ¢ — AAMNT; TG — TPAXUIAIUT; A — PUOJIUT;
AG — PHMOJALINT; TAG — TPAXUPHUOJALIUT; Y — TPAHUT; O — TUOPHUT; & — CUCHUT;
g& — KBapIIEBbIN CUEHUT
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ITpoba 1

[IpobGa 2

ITpoba 3

Puc. 6. Jluacpammer KK ons 2oprvix nopoo
Huoicne-Amypcroeo 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 I 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 I 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-Amypckoeo pecuona

BoiBoabl. Ha ocHOBaHMM TNPOBEACHHOTO aHalIv3a BBIICHUTH ITPH-
HAJJIE)KHOCTh MCCIIENOBAHHBIX IOPOJ K OIMPEACICHHON TPYIIE MarMaTu-
YECKHUX TOPHBIX MTOPO/I.

ITo rucrorpammam pacnpenesieHus NMETPOreHHbIX 3JIEMEHTOB JaTh 3a-
KJIFOUCHHE O BapHUalMsIX WA OJM30CTH 3HAYCHHUM UX cojepxkaHuil. B otuere
MPUBECTH TAOJWYHBIE PE3YJbTaThl ONPEEICHUS KIApKOB KOHIIEHTPAIIWH.
ITo KK oxapakTtepn3oBaTh MCCIEAOBAHHBIE MOPOJBI U JIaTh WX METAJIOTE-
HUYECKYIO crieruanu3anuio. Harmpumep, noseieHHbie 3HaueHns: KK 3osmora
U cepedpa CBUJIECTEIBCTBYIOT O 30JI0TOCEPEOPSHON METAIJIOT€HUYECKOM
CIIelIMAIN3allid UCCIEYEMBIX TOPHBIX IOPOJA. YCTAaHOBUTH 3aBUCUMOCTH
MEXIY COAEPHKAHUAMU OCHOBHBIX METAJUIONEHUYECKUX KOMIIOHEHTOB.

Bonpochkl Ansa caMmonoaroToBKU

1. Yto Takoe Ki1apK TOPHBIX MOPOJ U KaK OH yCTaHABIMBAECTCS?

2. Yrto Takoe KiIapK KOHIIEHTPALUK TOPHBIX IOPOJ U KaK OH ONpeJie-
nserca’?

3. B 4yem pa3HuLa Mexay KIapKOM KOHIICHTpPauWHd U KJIapKOM pac-
cerBaHUus?
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4. Kakum 00pa3oM MOKHO YCTAaHOBUTH MO JAHHBIM XHUMHYECKOIO
AHAJIN3a NPUHAMICKHOCTh MarMaTUYE€CKOW TOPHOW MOPOABI K TOW WIH
WHOU rpy1ire?

5. Kak nmpou3BOAUTCA HOPMUPOBAHUE 3HAYECHUW COACPKAHUN MHK-
PORJIEMEHTOB?

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

7. UTO MOJIO)KEHO B OCHOBY OIPEAEIEHUS] METAJUIOTEHUYECKOU CIIe-
a3 alMYd TOPHOM TTOPOJIbI?
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NABOPATOPHAA PABOTA Ne 3
OnpepeneHve murpauumn aneMeHToB

Heab. OnpenenuTs HaNPAaBICHUE MUTPALAKA JJIEMEHTOB B MOYBAaX U
YCTaHOBUTH BBIHOC 3JIEMEHTOB U3 MMOYB B TPYHTOBBIE BO/IBI.

Kparkas xapakrepuctuka. HanpasneHue Murpanuum 3JI€MEHTOB
MO>KET OMpPEACNAThCS pa3IMuyHbIMU MeTofamMu. B HacToseit pabote mpen-
JIaraeTcsi METOJl BU3yalbHOW OLEHKH MUIPALMU 3JIEMEHTOB, OCHOBAHHBIN
Ha Hay4yHO-HUCCIEA0BaTEIbCKUX pa3padboTkax kadeapsl I'MIIN. Hamu ObI-
JI TIOJTYYEHBI PE3YJIbTAThl PACOPEACICHUS FJIEMEHTOB Ha TIJIOMIAA OJHO-
ro U3 3aBOJIOB TPYOHOTO MOKPHITHS B MOC. BpaHrens nepes HayaioM ero
nesrenbHOocTH B 2003 r. M mocie 3aBepiieHus padoT Ha MPEANPUATHH B
2005 r. s ero ycnenrHon JUKBUAALY.

JI71s1 OIIEHKHU AKOJIOTMYECKOTO COCTOSIHUSI TEPPUTOPHUS 3aBoAa B 000-
UX ClIydasx OblIa onmpoOoBaHa MO CETKE, HE HapyIIaroel TEXHOJIOTnYe-
CKMU LIMKJ 3aBoja. B pesynbrare miomanas MpoOBEACHHOTO MCCIIEIOBAHUS
dakTHdecKu oTpakaeT nepumetp npeanpuatus. C 1eaplo OLIEHKN CTEIeHH
3arpsSI3HEHHOCTH 3aBOJICKOM TUIOMIAJIKU OBUIM MCCJIEI0BAaHbI MOYBBI HA T'O-
puzonTax 0—10 cm u 10-30 cm. Beero 0b1110 0T0OpaHo 53 mpoOHI.

3ananue. JlabopaTopHast paboTa COCTOUT W3 TpeX yacTed. B mepoii
YaCTH, PACCUYMTAHHOM HA 4 yaca ayJIUTOPHBIX 3aHSATHU, CTYJACHT PEIIACT
3a7a4y pacupepesieHus OJHOro u3 sjeMeHToB (Taba. 10), cOOTBETCTBYIO-
IIEr0 €ro BApUAHTY, U ONPEAECIACT MUTPAIIUIO 3TOFO KOMIIOHEHTA B TTOYBE;
BO BTOPOW, PACCUMTAHHOW HA 4 4aca ayAUTOPHBIX 3aHATHM, ONPEACIACTCS
BBIHOC JAHHOTO 3JIEMEHTA U3 MTOYBBI B TPYHTOBBIE BOJbI; B TPETHEN YACTH,
paccUMTaHHOM Ha 2 4Yaca, CTYJACHT MPOBOJUT MCCIEAOBAHUS ISl TOTO K€
AJIEMEHTA, OCHOBBIBASICh HA JIAHHBIX, MOJYYEHHBIX Yepe3 2 roja JAeATelb-
HOCTH MPEIPHUSITHS.

Yacre 1. BoisicHeHMe pacnipeie/ieHUus
3JIEMEHTOB B MO04YBaX

C momompo mporpaMmbl Surfer mocTpouTs cxemy pacmpeneiacHus
OJIHOTO W3 3JIEMEHTOB HA 3aBOACKOW TEPPUTOPHUU I MIEPBOrO FOPU3OHTA
(puc. 8), 3atem 51 BTOPOTO ropu3oHTa (puc. 9).

MeToanka mocTpoOeHUs

1. OtkpeiBaecm mporpammy Windows Commander. Haxomum mipo-
rpammy Surfer u cozmaem B Helt qupekToputo Data i1 coXpaHeHHS CBOMX
pabouux (haisos.
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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 | 34,21 | 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 | 77,056 | 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 | 5506 | 29690,04 | 71523 | 0,064 | 0.1
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 | 01
21-2 | 0345104 | 4733468 | 17600 | 5,86 331 | 33,39 | 53,02 | 31620,27 | 674,77 | 0,097 | 0,1




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. 1IpoGa ¢ HOMepoM 3akaHuuBarOMMUMCS Ha 1Udpy 1, otobpana ¢ mouBeHHoro ropuzonta 0—10 cMm, a Ha
udpy 2 — ¢ ropuzonta 10-30 cm.; HY — HedreyrneBogopoas.




2. OtkpeiBaeM mporpammy Surfer (3amyckroit daitn Surfer32.exe).
B mento BeiOupaem onmmro Worksheet nin nkonky ¢ atpubyramu Tadau-
1161, 3aII0JTHEHUE KOTOPOU JAaCT HaM BO3MOYKHOCTh BBECTHU CBOU JAHHBIC B
nporpammy (Tabu. 11).

JlaHHbIE 3aHOCATCSI B COOTBETCTBUU C BapuaHTOM 3ajiaHusi. CTyAeHT
BBIOMpaeT HeoOXoAuMbIe eMy 3HaueHusi u3 Tabnuibl 10. IIpu BHeceHuu
JAQHHBIX B TAOJHIly HEOOXOAMMO MMETh BBU]Y, UTO IIpoOa ¢ HOMEpPOM, 3a-
KaHYMBaromuMcs Ha udpy 1, orobpana ¢ mouBeHHoro ropuzonta 0—10 cm,
a Ha uudpy 2 — ¢ ropuzonta 10-30 cm.

Taomuma 11

IIpumep 3aHeceHUsI KOOPAMHAT TOYEK ONMPOOOBAHMS

No o6- KoopanHaTel TOUKH ConepxaHue IeMeHTa
B otOopa B [TIOYBEHHOM CJIO€
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

36



3. s mOCTpO€HHsI CXEMBbl paclpeliefieHUus AIIOMUHUS B TEPBOM
IIOYBEHHOM CJIO€ 3alOJIHIEM TOJBKO KOJIOoHKA A, B, C u D.

Kosionku A u B cOOTBETCTBYIOT KOOpAMHATAM TOUKH, ONIPEAEICHHON
B TOJIEBBIX YCJIOBHUAX C MOMOIIBIO cucTeMbl JPS B MeTpuueckoil dopme,
KOTOpas MO3BOJISIET HAM IMPOBOAUTH MOCTPOEHUE B MPSIMOYTOJIBHBIX KOOP-
nuHaTtax. KoyloHka A 3amojHseTcss co 3HaYeHMSMH KoopJauHaThbl X (OCh
abciucc), a koJioHka B — co 3HaueHUs MU KOOpAMHATH Y HA OCH OpJUHAT.
B kononky C BBIHOCATCSI COAEPKAHUS AIEMEHTA 11 OAHOTO TOJIBKO TMEp-
BOro ypoBHs. s cienyroiero, rpaduka Mbl BRIHYKICHBI U3BMEHUTh KO-
noHKY C, BHOCSI B HEE€ 3HAUEHUS COJICPKAHUM JJIsI CIEAYIOLIEr0, BTOPOTO
YPOBHS, OCTaBJIsII HEU3MEHHBIMH 3HAUYE€HUSI KOOPIUHAT.

B kosionky D BHOCSTCS HOMEpa TOUYEK ONPOOOBAHUS WJIM HOMEpa
CKBayKHH.

4. CoxpaHsieM MOJIy4YCHHbIC JaHHBIC B moupekropun data (cm. 1. 1)
B BUjC (paiina <<cdamuaus 37eMEHT ypoBeHbl.dat>>.

5. B meHro BeiOepem omiuio Grid u B oTKpbIBIIEMCS TIoMeHI0 — Da-
ta. B Hem BbIOEpeM IS 3arpy3ku U nepedpopMaTUPOBAHUS CBOM MEPBHIN
pabouwnii ¢aiin. [Ipu aToM 0H nproOpereT pacimmpenue .grd.

4733750.00
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. Pacnpeoenenue antomunus 60 6mopom nO48EHHOM Cloe, Me/Ke
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6. [lns moctpoenus rpadrka B MEHIO BbIOMpaeM om0 Map u B oT-
KpBIBIIIEMCS IoJMEeHI0 — POSt. B mosiBUBIIIEMCST OKHE BBIOEpEM CBOM (haiii ¢
pacimpenreM .dat. B HOBOM OKHE ycTaHOBUM HEOOXOIUMBIE aTPUOYTHI T10-
CTPOEHHS TOUEK 0TOOpa Mpo0, orpeaessis Ajid HuX popmy U pa3mep 3HayKa.

7. 3ateM B MeHIO BbiOepeM ominio Map u B OTKPBIBIIEMCS MTOAMEHIO —
Contour. B oTkpsIBIIEMCSI OKHE 3arpy3uM CBO# (aiin ¢ pacmmperuem .grd
¥ BHOBb 33J]aJJUM HEOOXOJIMMbIE YCIOBHS ISl TocTpoeHus rpaduxa. Jls
9TOTO TMOCTaBMM TaJioukd B MasieHbkux okomikax Fill Contours u Color
Scale. 3atem HeoOxoaumo BeIOpaTh onmuio Fill mpoBecTn cooTBeTCTBY!IO0-
M€ YCJIOBUS 3aMOJHEHUs JUIsi MUHUMyMa (Oenblil win roiayooil GoH) u
MakcuMyma (depHbIid Wi KpacHblid (oH). Haxar Ok, momyuum rpaduk
pacrpeieICHHs HJIEMEHTA 10 BELIOPAaHHOMY YPOBHIO.

Bepuemcs k Mmento Map u Beibepem moaypoBeHb POSt. B BbicBeTHB-
IIEMCSI MEHIO Bbl YBUJUTE YK€ BBIOpAHHBIE KOMIBIOTEPOM KOJOHKHA A U
B. Teneps BBl J0KHBI BBIOpaTh B cTpoke Label komonky D st BeIHece-
HUSI HOMEPOB TOYEK OMpoOOBaHMS Ha TpaduK. 37eCh Ke BHIOUpaeM OMIIUIO
Default Symbol u B Heli cooTBeTcTByIOIIMI CHMBOJ IS 00O3HAUCHUS
TOYKH OMPOOOBAaHUS WM CKBaXUHBI. [lociie MOCTpOeHUsT CXEMbI 4acTo
MPOUCXOIUT HEKOTOPOE pa3ABOeHUE JUHUN. B 3TOM ciiyyae HE0OX0auMo
IICJIKHYTh MPAaBOM KJIABUIIIEH MBIIIKH U B TOSIBUBIIEMCS MEHIO BHIOpaTh
ormuto Axes Attributes, a B Heli BRIOpaTh OKoIKo 0e3 JinHuu. [ mpud-
Ta MBI BbIOMpaeM Oenbiif 11BeT. CxeMa pacpoCTpaHEeHHsS! OPEOJIOB aTFOMHU-
HUS TTIOCTPOCHA.

8. B rosioBHOM MeHIO BeiOMpaeM pazaen Edit u B Hem ommuto Select
All u Copy.

Ecnmu mo kakuMm-mb0 mpuyrHaM KOIMMPOBaHHWE HE yaaercs (Hampu-
Mep, paboTa MPOBOIUTCS B JEMOHCTPAIIMOHHON BEPCHH), TO €ro MOYKHO
BBITIOJTHUTH C TIOMOIIBIO KiaBuIK Print Screen. 3atem B nporpamme Paint
IIPOBOJIUM BBIPE3KY HEOOXOIUMOM KapThl M IIOMEIIIAEM €€ B OTUET.

9. OtxprBacMm Microsoft Word u BrocuMm rpaduk u3 6ydepa B oTyer.

10. Bo3BpaiaeMcsi K MyHKTY 3 U IPUCTyNaeM K W3MEHEHHIO pado-
yux gaHHbIX B Worksheet ceoero mepsoro padodero rpaduka. M3mensem
B HEM KOJIOHKY C, BHOCS CO/IepKaHUE MCCIIEyeMOro JIEMEHTa Ha CIeay-
IOIIIEM YPOBHE, U, BRIOpAB OMIIMIO Save as, coxpaHseM padbounii daitn moy
HOBBIM Ha3BaHWEM: <<(aMmwins 3JIeMEHT ypoBeHb2.dat>>.

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

12. IIpoBoMM aHanu3 pacnpenesieHusl 3JIEMEHTa, OMUCAaB €ro aHOo-
MaJuu Ha O0OMX TOPH30HTAaX, OMpEICIseM HX B3aMMOCBS3b U JIaCM 3a-
KIIFOYEHHE 00 0COOCHHOCTSX MUTPALIMH DJIEMEHTA.
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Yacts 2. OnpenelieHue BLIHOCA 3JIEMEHTOB
U3 MOYBbI B TPYHTOBbIE BOJbI

Kparkas xapakrepuctuka. HanpasieHue MUTrpaiu 3JI€MEHTOB U3
MOYBBI B TPYHTOBBIE BOJBI JOJDKHO OBITH OMPENEICHO METOJAOM BU3YaJU-
3al[MM U COIMOCTABJIEHUS] aHOMAJIBHOTO PACIpPECICHHS SIEMEHTOB B MOY-
BaX M I'PYHTOBBIX Bojaax. Ha teppuropuu TOM ke 3aBOACKOW IUIOIIAJKHU
ObLTM MPOOypeHbl 6 HaOIoAaTeNbHbIX CKBaXUH (puc. 10), KoopauHATHI
kotopeix B cucreme UTM BmecTe ¢ HaHHBIMU ypOBHSI TPYHTOBBIX BOJI
npuBeneHbl B Ta0n. 12. Tepputopus 3aBojia mpeacTaBiseT co0o0il ropu-
30HTAJIbHYIO TUIOLIAJKY, CIEAOBATEIbHO, aOCOJIOTHBIE OTMETKH YCTHEB
CKBa)KUH MOTYT OBITh NMPUHSATHI 3a YCIOBHBIA «0». Pe3ynbTaThl Hcciieno-
BaHUsI TPYHTOBBIX BOJI TPUBEICHBI 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'uopouzocuncwl 2pyHmossix 600
U Hanpaeenue ux cmokda
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MeToanKa BbINIOJIHEHUA

1. Ucnionw3ys onucaHusi BINOJIHEHU YyacTu 1 j1abopaTopHoii pabo-
ThI (CM. MYHKTHI 2—12) TpoBEaUTE MOCTPOCHUE CXEMbI Pa3MEIIICHUSI CKBa-
KUH ¥ TUJIPOU3OTUIIC TPYHTOBBIX BOJ Ha 3aBOJCKOU TEPPUTOPUHU, YUUTHI-
Bas TO, YTO CKBaXUHBI pa3MeIleHbl 1Mo ee mepudepun. [Ipum pabore B
Worksheet B rpadge C pasmecTuTe 3HaUYCHHS YpPOBHEH I'DYHTOBBIX BOJ B
CKBa)KMHAX.

2. B oruere mo naboparopHoit padore (B Microsoft Word) npoana-
JU3APYHUTE TIOBEPXHOCTh YPOBHS TPYHTOBBIX BOJ M, NMPU HAIUYHH €€
CKJIOHEHUS, CTPEIKON YKaKUTE HAMPABJICHUE CTOKA IPYHTOBBIX BOJ (puc. 10).

3. Vcnonb3ysi onucaHus BHITIOJIHEHUS MEPBOM YacTH J1abOpaTOpHOU
paboThl (CM. MyHKTHI 2—12), BBIMOJHUTE MOCTPOCHUE JJIsi OMPEACIICHUS
pacrpeesieHus] B TPYHTOBBIX BOJIaX TOTO K€ DJIEMEHTA, MOBEICHUE KOTO-
pPOTO aHATM3UPOBAIOCH B TTOYBAX MPH BHITIOJIHEHUH TIEPBOM YacTH J1labopa-
TOpHOU paboThl. [lomydueHHbIl rpaduk (puc. 11) mepeHecure 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 3a6800CKOU NAOUAOKU, M2/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
Caunert, Mr/am° 0,075 0,13 0,032 0,14 0,091 0,12
Xpowm, mr/mam° 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
IJIS JIMKBUIAIMH MPeANPUsTHS

IIpoBeneM sl 3alaHHOTO dJIEMEHTAa BCIO pabOTy, KOTopas Oblia
OIKCaHa B YacTAX | W 2, uCnoyib3ys JaHHBIE UCCIECAOBAHUM, OJTYYEHHBIC
pU JTUKBUJALMUYI TPEATPUATHS TTOCIE 2-X JIET YCIEIIHOW paOOThI.

[Ipu 3TOM HEOOXOAMMO TMOMHHUTH O TOM, YTO KOOPJHMHATHI TOUYEK
onpoboBanuii (Tabds. 13) u koopaAuHATHI CKBaXKUH (Tabi. 14) U3BMEHUIINUCH,
T. K. CKB&KUHBI B Mpoliecce paboThl HE COXPAHUIUCh U ObUTM MPOOYPEHbI
BHOBb.

BoeiBOADBI

1. YcTaHOBUTH paclipesielieHie aHOMaJIMi B IIEPBOM M BTOPOM IMOY-
BEHHBIX TOPU30HTAX.

2. CaenaThb 3aKIOUYEHUE O MOJBUKHOCTU WJIM UHEPTHOCTHU UCCIICNIY-
€MOTr'0 DJIEMEHTA.

3. OnpenenuTh CKIOHEHUE 3epKajla TPYHTOBBIX BOJI.

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

5. JlaTp 3akmrodueHHE O BBIHOCE JAHHOIO KOMIIOHCHTA W3 MOYB B
TPYHTOBBIE€ BOJIBI.

6. /laTb pexoMeHIaIuu O MPOBEICHUU PEKYJIbTHUBALIMOHHBIX padOT
nepej1 Ha4ajaoM JesITeIbHOCTH 3aB0jia TPYOHOTO MOKPHITHS.

Cnenatp 3aKIIFOYEHUE B COOTBETCTBHM C MyHKTamMu 1—6 1yis mocie-
OyIOIIEeW JUKBUIAIIMU OPEANPUSATUS TMOCTe ABYXJETHEW pabOThl U JaTh
PEKOMEHAAIIUM O HEOOXOAUMBIX PEKYJILTUBALIMOHHBIX padoTax.

3anuTUTh OTYET IO Ja00paTOPHOM padoTe.

Bonpocbl AN caMmonoaroToBKU
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 ruIpOM30TUIICH U KaK OHHU OMPEACIISIIOTCS ?
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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 | 450 [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 10,005
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 0,005




[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 | 4,50 | 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 |52525| 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 HCCJIEI0OBAHHUS TPYHTOBBIX BOJ HA TEPPUTOPHH 3aBOACKOI MJIOMIATKH

No Koopaunatet UTM | Tayouna AL Cu Pb Cr Zn Fe Mn | HY Cd
CKBaXKUHBI 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 XHUMHUYECKOTO aHAIM3a TOPHOW MOPOJBI OINpeE-
JICJINTh €€ BEPOSATHOCTHBI MUHEPAJIbHBINA COCTAB.

Kparkas xapakrepuctuka. Bo MHOTUMX cCiydasiX HCCIIEIOBATEIIO
HEO0OXOJMMO 3HATh HE TOJBKO KAYECTBEHHBIM, HO U KOJWYECTBEHHBIN CO-
CTaB TOPHOH mMmopojabl. MHOrHE HCCIeNoBaTeNn pa3padaThiBaIld METO/IbI
nepecuera XuMUUECKUX aHAJIM30B HAa CyOMOJaIbHBIN (T. €. OJIM3KUN K pe-
albHOMY) cocTaB. B oCHOBe JaHHOW jJa0OpaTopHON paboTe JiexKaTr IMpe-
cTaBieHus, n3jaoxxeHnHslie B coopauke C.B. Edbpemonoii u K.I'. Ctadeesa [4].

Pacuer ocyriecTBisieTcss HA OCHOBAaHUM UCTIOIB30BaHUs (HOPMYJT MU-
HEpajoB B OKCUIHOU dopme (Tabi. 15) u mpuBeaeHUS MOJEKYJISIPHBIX KO-
audectB K 100 %.

3apnanue. Heobxoaumo ompeaenuTh BEPOATHOCTHBIA MUHEPaIbHBIN
COCTaB FOPHOM MOPOJIbl HA OCHOBAHUU HUCCIIEIOBAHUS TPEX XUMUUYECKUX
aHaJIM30B MarMaTU4YeCKOi TOpHOM mopoas! (Tadm. 16).

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

IHHopsiok padoThI

1. Habupaem (komupyem u3 ToTOBOTO (haitna) XUMUYECKUN aHAU3
MOPO/IBI.

2. Jlnst onpeesnieHus MOJIEKYJISIPHON Macchl JUIsl KakA0Tr0 OKCUA CO-
ctaBisieM cBoto popmyny. Hanpumep, B siuelike C3 moj 3Hau€HHEM MPO-
neHTa Maccel SiO, HabupaeM cliieAyroIIee BeIpaKeHHE:

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

rae 28,086 — atomHbIN Bec KpemHHUs, a 15,999 — aToMHBIN BeC KUCIOPO/a,
YMHOKEHHBIM Ha KOJIMYECTBO €ro aTroMoB. I1o aTomy o0pasily, uCmoab3ys
3HAUYEHMS] ATOMHBIX BECOB AJIEMEHTOB U3 Nepuoandeckor cucremsl .M. Men-
JieJIeeBa, OMPEICIsieM MOJIEKYJISIPHYIO MacCy KaXJI0ro OKCHa.

3. B suciike C5 (mox SiO,) onpenensieM MOJICKYISPHOE KOJIHYSCTBO
okcupaa. [ns storo B siueiiky C5 3anuckiBaeM dhopmyiy =C3/C41000, co-
TJ1aCHO KOTOPOM 3HAYEHME KOMITIOHEHTA B MPOIIEHTaX MAacChl AEJUM Ha €T0

47



MOJIEKYJIApHYIO Maccy u yMHOkaeM Ha 1000. IToBTopum a1y hopmyny mis
BCEr0 psiJia OKCUAOB JIEMEHTOB.

4. BeruucisieM CyMMy MOJICKYJISIPHBIX KOJMYECTB 3JIEMEHTOB, TTIOMeE-
CTHB €€ B siuerky BS.

5. OnpenensaeM MOJIEKYJSIpHbIE NMPOUEHTH. BHOcuM B sueiriky C6
dbopmyy: =C6°100/B5. ITlonobHbie (OpMyNBI BHOCITCA M JJs BCEX
OCTaJIbHBIX OKCHUJIOB 3jieMeHTOB. ClielyeT y4ecTb, UTO NMPU KOMUPOBAHUU
dbopMyIibl B OCTaJIbHBIC SYEHKH, HYKHO MPOCIEAUTH 3a UX MPaBUIHHO-
CTBIO U TIPU HEOOXOJIMMOCTU H3MEHUTH (OPMYJIBI TaK, YTOOBI BO BCEX
aueiikax (QurypupoBaia cymMMa, COOTBETCTBYIOIAsi OIPEACICHHON B
auerke BS.

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

7. 3areM IPUCTYNaeM HEMOCPEJACTBEHHO K pacyeTy CyOMOJAIbHOTO
cOoCTaBa MUHEPAJIOB.

B ctpoke 8 ompezgensieM coaepkKaHUE anaTUTa, UCIOJIb3ysl 3HAYCHUS
ero dopmynsl B okcugHou ¢opme (tabdm. 17). Ilpm 3TomM mcmomb3yercs
MPUHLININ 3aM0JIHEHUS (OPMYJIbl MUHEpaja B OKCUIHOW (hopMe, HaurHas C
OKCHJIa DJIEMEHTA, BEPOSTHOCTh BXOXJECHUSI KOTOPOIO B MUHEpAT HE BbI-
3pIBaeT coMHeHMM. Utak, Mbl BHOCUM B sueliky N7 Bcé comepskanne P,0s
U B COOTBETCTBUU C (POPMYJION paBHOE €My KOJHUYECTBO BOJIbI U U3BECTH.
B sueiike B3 moMecTuM CymMMy OKCHJIOB, KOTOpas U OYyJIEeT SBJISITHCS MPO-
IIEHTHBIM COJIEp>)KaHUEM JTAaHHOTO MUHEpaIa.

Hwxe HamMeHOBaHUs MHUHEpana 3aJCUCTBYEM SYEUKY, XapaKTEpU-
3YIOUIYI0 OCTAaTOK MOJEKYJSPHBIX MPOILIEHTOB JAHHOTO 3JIEMEHTA, KOTO-
PBI HAXOUTCS JIJIsl OABEACHUSI CYMMapPHBIX UTOTOB MIPOBEJICHHOTO pacyeTa.

8. Takum 00pa3oMm, B CTPOKE 8 BBIUUCIMM OCTATOK KOMIIOHEHTOB MO-
CJI€ UX pacxoJoBaHus Ha amaTuT. st atoro B sueiike C8 3amuiiem Gop-
myiy =C6-C7, KOTOpyI0 1 MOBTOPUM BO BCEX OCTAJbHBIX sUCHKax psiaa.

9. IlpoBeaeM pacueT OCTAIbHBIX TUIOMOP(PHBIX MUHEPAJIOB.

10. IIpeacTtaBumM oTYET 1O JJabOpaTOpHOM padoTe.

Pe3ynbTaT pacyeta MOXHO CUMTATh CIPABEJIUBBIM, T. K. OCTaIOCh
HE peann30BaHHBIM Bcero 3,87 % rimHo3zema. BeposTHee Bcero B nopoje
MPUCYTCTBYET TaKOW BBICOKOTJIMHO3EMHUCTHI MUHEPAIT, KAK CEPHUIIHT.

AHaJIOTUYHBIM 00pa30M PacCUMTHIBAEM JIBA JAPYrux aHanuza. Bce mo-
Jy4deHHBIE pe3yiIbTaThl MepeHocuM dYepe3 Oydep obOmena B Microsoft
Word 15 moAroTOBKH OTYETA.
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IIpumep pacuera cyOMOJAJIBLHOIO COCTABA M0 MOJIEKYJ/ISIPHBIM NMPOLEHTAM

Tabmuna 15

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

2 SiO, | TiO, | AlL,O; | Fe,05| FeO | MnO | MgO | CaO | Na,O | K;O | H,O" | P,Os
3 | %. macchl 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 9982 | 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| Ocrarox 98,09 | 70,64 | 0,00 | 9,73 | 0,82 | 3,33 | 0,07 | 3,09 | 197 | 2,59 | 250 | 3,35 | 0,00
11| Am¢udbon | 16,07 | 6,93 0,59 | 059 | 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 7723 | 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 KITHI 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 | 0,00 | 0,00 | 0,00 | 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/ SlOg 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 5,11 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 Tab61. 16

No KommoneHTsl

/11 S|02 TIOZ A|203 Fe,O; FeO MnO MgO CaOo Na,O K,0 H,O P,Os
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 — KBapIeBbIl CHEHUT, S — MIEIOYHON TPaHUT, 6 — CUeHUT; 7—9 — rab0poun sl 7 — rabopo
3aiicaHCKOM CKJIa4aToOl CUCTEMBI, 8 — ropHONeHauT, Ounnsuaus; 9 — rabopo-nonepur, Myromxapst [6]; 10—27 — rpanuTo-
uzsl JlaneHeropckoro paiiona [7]: 10, 18, 24, 25 — rpanodupoBeIil TpaHuT ApapaTcKoro HHTpy3uBa, 11 — rpanut JlansHerop-
ckoro uHTpy3uBa (ckB. 753); 12 — apamennut; 13 — ra66ponuoput Hukomnaesckoit ctpykrypsi; 14, 21 — rpanut JlanbHerop-
CKOr0 WHTpPY3uBa; 15 — rpaHoavoputr uHTpy3uBa ki. JKentwlif; 16 — OIUOpPUTOBOE BKIIOYEHHWE WUHTPY3MBa Ki. JKenTblid;
17 — rpanutoun untpysusa ki. Jlanmmuna; 19 — uatpy3usHas nopoja Hukomnaesckoit ctpyktypsl; 20 — auoput maccua [lep-
BbIil Jlanroy; 22 — nuoput uHTpy3uBa k. ConHeuHbIl; 23 — rpaHouopuT UHTpY3uBa KiI. CONHEUHBIH; 26 — rab0poIuopuT
HuxonaeBckoil CTpyKTypbl; 27 — TpaHOAUOPUT UHTPY3UBA K. JKENTHIN.



BoiBoabl. B 3akitoucHre paboThl IOCTPOUM TPEYTOJIBHHK COCTaBOB
Pl — Q — Or, npuMeHss yke 3HAKOMYIO METOJHMKY paOOThI B IPOTrpamMme
Statistica (uaM MOCTPOCHUE TPEYroOJIbHUKA B IIPOrpaMMe, H3JI0KCHHOE B
naboparopHoit padote Ne 1).

[IpencraBnsgeM 3aKJIIOUYEHHE O TPOIEHTHOM COJCPKAHUU OCHOBHBIX
MUHEPAJIOB, CJararolnX HCCIeAOBaHHBIC TOPHBIC MOPOJbl. Ha Tpeyrosb-
HUKE OTMEYaeM TPEHJ] COCTaBa UCCIIEAOBAHHBIX TOPHBIX TIOPO/I.

Tabamma 17
®opmyJibl MUHEPAJIOB B OKCHAHOM hopme [8]
MuHepaJ dopmyiia B BUIE OKCHJIOB
ABIruT 6,5 CaOe 8(Fe, Mg)O- 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»,)
Buorut K;0° 6(Mg, Fe)Or- (Al, Fe),03° 6 Si0,22H,0
I'ematur Fe,03
Nnanmenur FeOe« TiO,
KBapix SiO,
Kanuessiii mosesoii | K,O+Al,O3¢6 SiO,
InaT
Kaabuur CaOe CO,
Kaogunur Al,O3¢2 Si0O,2H,0
Kopynn Al,O3
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,
IMuput FeS,
PoroBasi ooManka 0,6Na,Oe 3,7Ca0 8,5(Mg, Fe)Oe 2,2(Al, Fe),03¢13
Si0,*2H,0
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Oxkonuanue Tab0m. 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 pazHuiia Mexay MOAaIbHbIM, CyOMOJAIbHBIM U HOPMATHB-

HBIM COCTaBaMU MarMaTH4e€CKON TOPHOUN MOPOABI?
2. C KakuxX KOMIIOHEHTOB MPEANOYTUTEILHEE HAUNHATh pacyeT?
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NABOPATOPHAA PABOTA Ne 5

BUOMOHUTOPUHI U aHanNu3
NONy4YeHHbIX pe3yfibTaToB

Heas. HayunTcs nHTEpIIpeTHPOBATh JAHHBIE MOHUTOPHUHTA.
Kpartkas xapakrepucruxka. Corpyaaukamu OAO [JansBocTHUI -
IPOEKTYTO0JIb ObLI IPOBEJCH OMOMOHMTOPUHI Ha YTOJBHBIX pa3pe3ax M
maxrtax [Ipumopckoro kpas. st onpeneneHus: COAEpKaHUs TIKEIbIX Me-
TaJIJIOB B PACTCHUSAX HA MMYHKTaX MOHHUTOPUHTA OTOMPAINCH 00pasIlbl Ciie-
IYIOIIUX BUJOB: Oepe3a MaHbUKYpCKas U COCHa OObIKHOBEHHas. OHO-
BPEMEHHO MPOBOIUIIOCH FTEOXUMHUYECKOE UCCIICIOBAHME COCTaBa MOYB.
3aganue. [IpoBecTH CpaBHEHHE KOHUEHTPALMUA TSIXKEJIBIX METALIOB
B PaCTUTEILHBIX 00pa3liax Ha MyHKTaX MOHUTOPUHTA C UX (DOHOBBIMHU CO-
JepKaHUSIMU B 00pasiax, MPUHSITHIX 32 YCIOBHO HE3arps3HEHHBIE, TPOBE-
CTH aHAJIOTUYHOE COIIOCTABJICHHE B IIOYBAX M CHAEIaTh BBIBOJ O HAKOIHU-
TEJTBHBIX CITOCOOHOCTSAX pacTeHui. Pabora paccunTana Ha 4 yaca 3aHATHIA.
J1J1s1 BHITTOJIHEHHMS 3a[aHKs UCIIOJIb30BaTh BCe JaHHbIC (Tabm. 18-22).

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

KonmenTparus, Mr/kr

Mecto o6opa

[TynkT
MOHHUTOPHUHTA

Pb Cd Cu | Zn Hg As

1 |®doHOBBIH yyacTok 2,14 | 0,318 | 2,2 |33,9| 0,0002 | 0,013

2 |PexynvTuBupoBanubiii 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 METAJJIOB B OYBAX
PeTnx0BCKOro yroabHoro paspesa (Bocto4ynblii y4acToK), MI/Kr

- DJIEeMEHTBI
=
= =
X al
E“E Mecto oT60pa npoos
= g Pb | cd | Cu | zn | Co | Ni
=
1 |®oHOBBIN y4aCTOK 10,40 0,13 2,00 10,10 1,60 3,10
o [PeKYIBTHBHPOBAHHBIA | 1070 | 010 | 610 | 13,00 | 2,30 | 4,80
OTBaJl
g [He peKysbTuBHpOBAH- | o4 | 059 | 430 | 890 | 090 | 270
HBIN 3ap0cumn OTBaJ1
4 [HOPEKYNBTMBMPOBAH- | 4aon | 95 | 530 | 1820 | 2,70 | 4,00
HBIN HC 3apocn11/m OoTBalJl
Ta6muia 20
Conepmanne THKEJIbIX METAJIJIOB B ITOYBaXx
PEeKyJIbTUBUPOBAHHBIX 0TBAJIOB
I1aBJI0BCKOIO YroJIbHOI0 pa3pe3a, MI/Kr
5 DJIEMEHTBI
jast
==
o
=3 E MecTto orbopa mpoObI
= £ Pb | cd | cu | zn | Co | Ni
=
4 |DOHOBBIN y4aCTOK 1,70 |He omp.| 1,60 2,80 0,90 1,50
o |PEKYIBTHBHPOBAH- | 4 50 |po oo | 1,80 | 6,10 | 1,00 | 2,40
HBIU OTBaAJI
1 |HepekymsTHBHO- | 550 Iyo s | 190 | 490 | 1,20 | 2,40
BAHHBIN OTBAJ1I
3 |VYronbHEIH pa3pe3 11,60 |He omp.| 5,90 6,70 3,40 6,90
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Taomuma 21
Conep:kaHue TAKeJIbIX METALIIOB B MOYBaX
€caMo03apacTainX 0TBAJIOB
I1aBJIOBCKOTIO YroJIbHOTO pa3pe3a, MI/KT

o DJIEMEHTBI
=
O
2 o
=4 CE’ Mecto oT60pa npoos
=g Pb | cd | cu | zn | Co | Ni
=
1 \®onossit yaactok 160 | 007 | 1,18 | 450 | 1,50 | 0,50
2 |paspes 11 200 | 0,12 | 6,50 | 10,60 | 1,00 | 1,20
3 IPaspes 9 420 | 008 | 230 | 550 | 210 | 2,70
4 IPaspes 6 630 | 0,12 | 470 | 820 | 1,50 | 2,10
S Paspes 5 780 | 012 | 610 | 500 | 150 | 2,00
6 IPaspes 4 900 | 0,12 | 7,00 | 440 | 1,70 | 5,40
7 [Yrommbiii paspes 1020 | 025 | 2,00 | 12,30 | 0,20 | 1,40
(Ne 3)
Tabnuua 22
Pe3y.]'II>TaTI)I XUMHNUYECKHUX aHAJIU30B paCTI/ITeJIbHI)IX 06pa3u03
Ha HYHKTaX MOHI/ITOPI/IHFa IMOJIA IIAXThI «XacaH»
5 Kountenparusi, Mr/kr
o E
=
E 2 Mecto oT60pa nmpoosI
z Pb | Cd | Cu| Zn Hg As
=

TpocTHUK 00BIKHOBEHHBIH

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

2 |Tepputopusi CKBOXXHHBI SH 0,340,058 1,0 | 15,4 | 0,0006 |0,013
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B 1 kM OT M3/1MBa MIaXTHBIX
BOJI

0,46

0,069

1,2

15,0

0,0013

0,012
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Oxkonuanue Tao0. 22

KoHnentparusi, Mr/kr

MecTto otOopa mpoobI

[TyHkT
MOHHUTOpPHUHTA

Pb | Cd | Cu | Zn Hg As

4 |OTBas TPOMILIONIAIKH 0,28 0,06 | 0,8 |12,9| 0,0008 | 0,01
5 |Teppurtopus npommutomaaku | 0,94 | 0,121 | 4,5 | 23,4 | 0,0003 {0,013
Jlecnenena qByuBeTHast

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 3y0uaTsblil

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 npommiromanku | 0,930,117 | 4,6 | 26,0 | 0,0005 | 0,019

MeToauka BBINOJHEHMsI. 3aJlaHWE BBITIOIHAETCS B IMporpaMmax
Microsoft Excel m Microsoft Word. CTyaeHT caMOCTOSITEIbHO BBIOMpAET
METOJIMKY COIOCTaBJIEHUS PE3YyJIbTATOB BCEX MCCIIEIOBAaHUMN, TPU HEOOXO-
JTUMOCTH UCIIOJIB3YET MPUEM HOPMHUPOBAHUSI K KJIApKy Wi (JOHOBBIM 3HA-
YEHUSIM KOMIIOHEHTa, a TakKe MPUMEHSET Tpaduku, XapaKTepPU3YIOII1e
MOBEJICHUE TOTO WJIM MHOTO 3JIEMEHTA KaK T€, KOTOPhIE YK€ HCIOIb30Ba-
JIUCh TIPU BBITIOJIHEHUHU TPEIbIAYIINX JTa00paTOPHBIX padOT (TUCTOrpam-
MBI, JICTIECTKOBBIE JUarpaMMBbl U T. I1.), TaK U HOBBIE.

CormnocraBieHrue Opou3BOAUTCS ¢ POHOBBIMU KOHIIEHTpauusmu. Ho-
Mepa MO MOPSAKY MyHKTOB MOHUTOPUHTA BO BCEX TaOJIUIlaX COOTBET-
CTBYIOT HAMPABJICHUIO 3aMa]] — BOCTOK HA MECTHOCTH.

BoiBoabl. Caenarh 3aKIIFOYEHHUE O XapaKTEPE MUTPALMA SJIEMEHTA U3
MOYBBI B PACTUTEIILHOCTh. YCTAaHOBUTH HamOoyiee MHPOPMATUBHBIN BUJT
PacCTUTEIBHOCTH, MO0 KOTOPOMY MOXHO TOBOPUTH O BO3MOXXHOM aHOMAJIb-
HOM pAacIpeeSIeHUH AaHHOTO 3jieMeHTa. OnpenesnTh BIUSHUE WU3JIMBOB
[IaXTHBIX BOJI HA TOT WJIM MHOM BUJI PACTUTEIHHOCTH.
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Bonpochkl Ana caMmonoaroToBKU

1. Kakue BUIBI pPaCTUTEIBHOCTH SABJSIOTCA MOTCHUIHAJIbHBIMH WH-
dbopmaTopaMu 0 HATMYUH OPYACHCHHS ?
2. Kakue 371eMEeHThI OTHOCATCS K BBICIIEMY KJ1ACCy OIACHOCTHU?
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NMPUNOXEHUE

IIpumep opopmiieHUs TUTYJIA OTYETA
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«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
(IBOY)

Kadenpa reonorun, reopu3uku U re03K0JI0TUN
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BixamuBocTok
2020
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